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1. 06wasn xapaKTepucTUKa npuMepHoit paboyeit nporpaMmbl 06weo06pa3oBaTenbHOM
AUCUMNAUHBI «KXUMUA»

1.1. Mecto  aucuuMnauHel B CTPYKTYpe  OCHOBHOM  npogeccuoHanbHoM
06pa3oBaTeNbHOI NPOrpamMbl

06eobpa3oBaTesibHas AUCLUNNMHA «XMMUA» ABNAETCA 00S3aTeNbHOIN YaCTbio
ob6ueobpa3oBaTeNbHOro LMKNa 06pa3oBaTeNbHOM NPOrpamMmbl B COOTBETCTBUU C
®roC CNO no npogeccnn/cneynansHocTn .

TpyAoeMKOCTb AUCUMNAUHBI «XUMUS» HA YrIyONEeHHOM ypOoBHe COCTaBnseT 144
yaca, 13 KoTopbix 102 yaca — 6a3o0Bbit Moaynb (7 pa3aenos) u 42 yaca — NPUKNAZHOIA
moaynb (2 pasgena), BKIOYAKWMIA NPAKTUKO-OPUEHTUPOBAHHOE COAEpIKaHMe,
ycunuaiowee npo@uabHyi0 COCTaBAAIOWYK MO KOHKPETHOM npodeccun unu
cneunanbHOCTH.

MpuknagHoW MoAaynb BKAOYAeT ABa pasgena. Pasgen 8 «Xumus B ObITy U
NPOM3BOACTBEHHOW  [eATeNbHOCTM  YeloBeKa»  peanusyerca  Ona  BCex
npoceccuin/cneymanbHOCTe Ha MaTepuane KeNCOB, CBA3AHHBIX C 3KOJOTMYECKOM
0e30MacHOCTbI0O W OUEHKO noCneacTBUn  ObITOBOM UM NPOU3BOACTBEHHOM
[eATeNbHOCTM, N0 oTpacnsm Oyayweir npodhecCUOHANbHON  AeATeNbHOCTM
obyyatolwmxcs.

TemaTuka pasgena 9 Bapbupyetcs no o0beKTy Oyayuien npodeccroHanbHol
LeATeNbHOCTU CTyAeHTOB — Ouocepa (KMBble opraHuM3mbl) uamM TexHocdepa
(TexHONOrMYeCKMe 0ObEKTHI):

— ONA YKPYMHEHHbIX TPynn cneunansHocTeit / npodeccuin 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pekomeHpyeTcA
TemaTuka «MccnegoBanme M XMMnMYeCcKuii aHanu3 o6beKTOB brochepbi»;

— A8 YKPYMHEHHbIX rpynn cneymanbHocTet / npodeccuin 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomeHpyeTca TemaTuka «MccnepgoBaHue un
XUMUYECKUI aHann3 06bEeKTOB TexHOChEepbI».

Mepuop 0byyeHuns u pacnpeaeneHune no cemectpam onpegenset
obpa3oBaTesibHasn OpraHM3aumMa CaMoCToATeNbHO, C YY4ETOM NIOTUKKM HOPMUPOBAHUSA
NpeAMeTHbIX pe3ysibTaToB, 006WMX U NPOdECcCMOHANbHbIX KOMNETEHLUNA,
MeXnpeaMeTHbIX CBA3EN C APYrMMM fucuMnanHamMm obueobpasoBatenbHOro 1
06wenpodeccoHaNbHOro LMKNOB y4ebHOro nnaHxa.

1.2. Lenn u nnaHnpyemble pesynbtaTbl 0CBOEHUA AUCLUNAUHBI
1.2.1. Uenu v 3agauu gucumniuHbl

(®opmnpoBaHME y CTYLEHTOB XMMUYECKON COCTABNAIOLLEN €CTECTBEHHO-HAYYHO
KapTUHbl MUPA KaK OCHOBbI MPUHATUA peLUeHU B U3HEHHbIX U NPOU3BOLCTBEHHbIX
CUTyaLMAX, OTBETCTBEHHOrO NOBEeAEHUA B NPUPOLHOW Cpeae.

3apauv gUCUUNAUHBI:




1) cchopmupoBaTb NOHWMAHME 3aKOHOMEPHOCTEN MNPOTEKAHUA XUMUYECKMUX
NPOLECCOB U ABNEHWIA B OKpYXalolWen cpefe, LenoCTHOW HAay4YHOW KapTWHbI MUPa,
B3aMMOCBA3M 1 B3aUMO3aBUCUMOCTU €CTECTBEHHbIX HaYK;

2) pa3BUTb YMEHUS NPOBOAUTbL PaACYETbl MO XUMUYECKUM opMynam U
YPaBHEHUAM XMMUYECKUX peaKkLun, NNaHMPOBaTb U MHTEPNPETMPOBATL pe3ynbTaThl
XUMUYECKUX IKCMEPUMEHTOB,

3) cdopmMpoBaTh HaBbIKM NPOBELEHUA XUMUYECKMX IKCMEepUMEHTANbHbIX
nccnepoBaHuin ¢ cobniogeHmem npasun 6esonacHoro obpauweHns C BewecTBamu u
nabopaTopHbIM 060pPYAOBAHUEM;

4) pa3BWUTb YMEHUA aHANU3MPOBaATh, OLLEHMBATb, NPOBEPATb HA JOCTOBEPHOCTH U
0606wWaTh MHHOPMALMIO XMMUYECKOTO XapaKTepa U3 PasiMyHbliX UCTOYHUKOB;

5) chopMMpOBaTL YMEHMS NPOrHO3MPOBATH NOCNEACTBUA CBOEI AEATENBHOCTHU U
XUMUYECKUX MPUPOAHBIX, ObITOBbIX M NPOU3BOACTBEHHbIX NPOLLECCOB;

6) chopmMmpoBaTbh MOHMMAHWE 3HAYMMOCTU JOCTUKEHUNA XUMUYECKON HAyKu U
TEXHONOTMIN ONs Pa3BUTUA COLMANLHOW M NPOM3BOACTBEHHOW Ccep.

1.2.2. NnaHupyeMble pesynbTaThl 0CBOEHUA 061e06pa3oBaTENbHON AUCLUMINHBI B
cootBetcTBumn ¢ ProC Cro v Ha ocHose ®roc CO0



Kop u HaumeHoBaHue
thopmupyembIx
KOMNeTeHL UK

MnaHupyeMmble pesynbTaTbl 0CBOEHUA [UCLUMAUHDI

06wue’

IucumnnuHapHble?

0K 01. Bbibupatb
cnocobbl pelweHus
3apay
npodeccroHanbHom
LeATeNbHOCTH
NPUMEHUTENBHO K
Pa3IMyHbIM
KOHTEKCTaM

B yactu TpyfoBOro BOCNUTAHUA:

- TOTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTUM MacTepcCTBa,
Tpyaontobue;

- TOTOBHOCTb K aKTUBHOW AEATENIbHOCTU TEXHONOrMYeCKon W
COLMaNbHOW HANpPaBNEHHOCTM, CMNOCOOHOCTb WHULMMPOBATS,

NNaHMpPOBaTb M CAMOCTOATENbHO  BBIMOJHATL  TaKylo
[eATeNbHOCTD;
- WHTepec K pa3nuyHbiM  chepam npodeccuoHanbHoi
[EeATeNbHOCTY,

OBnageHue yHUBEpCaNbHbIMU Yy4YeOHBIMM NO3HABATENbHbIMU
LeincTBUAMM:

a) 6a3oBble oruyeckue feincTBus:

- CamoCToATeNbHO  (hOpMyAUpPoOBaTh U
npobnemy, paccMaTpuBaTb ee BCECTOPOHHE;
- YCTaHaB/MBATb CYLWECTBEHHbIN MPU3HAK WAW OCHOBAHUA ANSA
CPaBHEHWs, Knaccudukaumm n 06o6weHmns;

- onpefenaTb LUeNM [eATeNbHOCTM, 3afaBaTb MapameTpbl K
KpUTEPUU UX BOCTUKEHUSA;

- BbIAABNATb  3aKOHOMEPHOCTU W
paccMaTpuMBAEMbIX ABNEHUAX;

- BHOCWUTb  KOPPEKTMBbl B
COOTBETCTBME  pe3ynbTaToB
MoCNeacTBUMN AeATENbHOCTH;

dKTyain3npoBaTb

npoTMeBopeyus B

0eATeNbHOCTD,
uenam, OLUEeHUBAaTb

OLieHMBaATb
PUCKM

- B/lafeTb CUCTEMOM XMMUYECKUX 3HAHMIA, KOTOpas BKJOYaET:
OCHOBOMONArawlme MOHATUA (XMMWUYECKUII 3NIEMEHT, aToM,
3N1EKTPOHHAsA 000/104YKa aToMa, S-, p-, d-3NEKTPOHHbIE OpOUTaNM
aTOMOB, WMOH, MOJIEKY/a, BAJIEHTHOCTb, 3NEKTPOOTPULATENBHOCTD,
CTeneHb OKMCNEHUS, XMMUYECKAs CBA3b, MONb, MONAPHAsA Macca,
MONAPHbIA 00bEM, YrNEepPOAHbIA CKeNeT, hyHKLUUOHANbHASA TPynna,
pafiMKkan, M3oMepus, U30Mepbl, FTOMONIOTMYECKUI pPsd, TOMONOTH,
yrNeBoJopoOAbl, KUCIOPOA- M a30TCOAEpKaliMe COefMHEHMUS,
Ouonornyeckn akTUBHble BelecTBa (YrneBofbl, XUpbl, Oenku),
MOHOMEp, NONUMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNSAPHbIE

CoOefuNHEHUA, KpUcTannmyeCkaa peweTka, TuUNbl XUMUYECKUX
peaKu,Mﬁ (OKMC}'IMTe}'IbHO-BOCCTaHOBMTEJ'IbHble, JK30- "
JHOOTEPMUYECKNE,  pEAKLUU MOHHOTO 06M€Ha), pacTeop,

ANEKTPONUTLI, HEINIEKTPONUTDI, INEKTPONIUTUYECKAA AMccoLmnalms,
OKUCNWUTENb, BOCCTAHOBUTENb, CKOPOCTb XWMWUYECKOM peakuuu,
XMMUYECKOEe paBHOBECHKE), TEOPUM U 3aKOHbI (TEOPUA XMUMUYECKOTO
CTpoeHus opraHuyeckux Bewects A.M. bytnepoBa, Teopus
3NEeKTPOAUTUYECKON Auccoumauumn, nepuopmyeckuin 3akoun [.U.
MeHpeneeBa, 3aKOH COXPaHEHMs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIA A3bIK XUMUK, (DAKTONOTUYECKMe CBEAEHUA O
CBOIICTBAX, COCTaBE, MOJNyYEHUU U GE30MacHOM MCMOJb30BAHUM
BaXKHEMIWMNX HEOPraHMYECKUX N OPraHUYeCKUX BEWECTB B ObITY
NPaKTUUYECKON AeATeNbHOCTU YENOBEKA;

- yMeTb BbIABNATb XapaKTepHble MNpU3HAKM U B3aWMOCBA3b

' YKa3biBaIOTCS IMYHOCTHbIE U MeTanpeaMeTHble pesysbtatel 13 ®TOC COO (B nocnegHei pepakumm ot 12.08.2022) B oTrnaroibHol Gopme, hopmupyemsie 0611e0bpa3osaTenbHON

ANCLMNNHON

? AncumnnuHapHble (NpeaMeTHble) pe3ynbTaThl yKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenofaBaHua QUCLUNUHbI




- Pa3BMBaTb KPEATUBHOE MblILINIEHWNE NPU PELIEHUN KUZHEHHBIX
npobnem

6) 6a3oBble uccnepoBaTenbCKue fencTBus:

- BNafileTb HaBblKaMn y4ebHO-MCCNe[0BaTENbCKON U NMPOEKTHOM
AEATENbHOCTY, HAaBbIKaMU1 pa3pelleHuns npobnem;

- BbIABNIATb NPUYNHHO-CNELCTBEHHbIE CBA3W M aKTyanu3nMpoBaThb
3afadvy, BbIBUTaTb TMMNOTE3Y ee peleHns, HAXOAUTb apryMeHTbl
ANA AOKA3aTeNbCTBA CBOMX YTBEPXKAEHMIA, 3aaBaTb napaMeTpsl
N KPUTEPUM PELIEHUA;

- aHanu3MpoBaTb MOJIYYEHHbIE B XOA4e peleHus 3afauu
pe3ynbTaThl, KPUTUYECKU OLEeHMBATb WX [OCTOBEPHOCTb,
NPOrHO3MPOBaTb U3MEHEHWE B HOBbIX YCNOBUAX;

- YMeTb NePEHOCUTb 3HAHWA B NO3HABATENIbHYIO U NPAKTUYECKYIO
06N1aCTN XNU3HEAEATENbHOCTH;

- YMeTb MHTErpuMpoBaTb 3HAHWUSA W3 pa3HbIX NpefMeTHbIX
obnacrei;

- BbIABUraTb HOBblE UAEW, NPeanaraTb OPUrMHaNbHbIE NOLXOAbI
N peleHuns;

- CNOCOBHOCTb X UCNOb30BAHMA B NO3HABATENbHOI U1
COLMANbHOI NpaKTUKe

M3yYeHHbIX NOHATUIN, NPUMEHATb COOTBETCTBYIOLWME NOHATUA NPU
ONMUCAHUMN CTPOEHUA U CBOMNCTB HEOPraHMYeCKUX U OpraHnyecKux
BELeCTB U UX NpeBpalLeHUI; BbIABNATL B3aMMOCBA3b XUMUYECKUX
3HaHUA € MOHATUAMM 7 npeacTaBneHUaAMU  OpYrux
eCTeCTBeHHOHayYHbIX NpeaMeToB;

- yMeTb MCMNO/Mb30BaTb HAUMEHOBAHUA XUMUYECKUX COefUHEHUM
MeXAYHApOAHOro COoK3a TEOPeTUYECKON U NPUKNAJHON XUMUK W
TPUBMANbHbIE HA3BAHWUA BAXHENWMUX BeWeECTB (3TUNEH, aueTuNeH,
rauuepvH, deHon, Qopmanbherua, YKCYCHas KUCIOTa, FAULMH,
yrapHblit ra3, yrnekucnoli ras, amMmuak, ralweHas W3BecCTb,
HeraweHas W3BecTb, NUTbEBAs COAA W [Jpyrux), COCTaBNATb
thopMyNnbl HEOPraHMYeCKUX U OPraHUYecKnx BeLlecTB, YpaBHEHUA
XUMUYECKUX PeaKkunii, 0OBACHATb WX CMbICA; NOATBEPXKAATH
XapaKTepHble XMMUYeCcKne CBOMCTBA BELEeCTB COOTBETCTBYIOLUMU
IKCNEepUMEHTaMM 1 3aNUCAMU YPaBHEHU XUMUYECKUX peaKLuii;

- ymMeTb  yCTaHaBNMBaTb  MNPUHAANEKHOCTb  U3YYEHHbIX
HEOPraHWYeCKUX W OpraHUYecKUx BeLleCcTB K OnpefeneHHbIM
Knaccam ¥ rpynnam COeguMHeHWI, XxapaKTepu3oBaTb UX COCTaB U
Ba)XHellWwMne CBOWCTBA; onpefensaTb BUAbI XMMUYECKUX CBA3el
(koBaneHTHas, MWOHHAf, MeTannuyeckas, BOAOPOAHAsA), TUMbI
KPUCTaNINYeCKUX  pelleToK  BelecTs;  Knaccuduuumposatb
XUMUYECKUEe peakuuu;

- copmupoBaTh NpeAcTaBaeHNsa: 0 MaTepUManbHOM eANHCTBE MUPA,
3aKOHOMEPHOCTAX U NO3HABAEMOCTU ABNEHUN NPUPOLbI; O MecTe
3HaYeHUN XUMUKN B CUCTEME eCTEeCTBEHHbIX HAayK W ee ponu B
obecneyeHnMn yCTOMYMBOrO Pa3BUTMA YeNOBEYECTBA: B peLleHnu
npobnem  3KONOTMYECKOW,  IHEPreTMYecKom W MNULLEBOW
6e30MacHOCTM, B Pa3BUTUM  MEAWLMHb, CO3AAHUM  HOBBIX
MaTepuanoB, HOBbIX WCTOYHUKOB 3HEpruu, B obecneyeHuu
pauMoOHanbHOrO  NPUMPOAJONONb30BaHNUA, B (POPMUPOBAHUU
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MUPOBO33pPEHNUS U 0OWeEN KynbTypbl YenoBeKa, a TaKxke
3KONIOrMYeCcKn 060CHOBAHHOTO OTHOLWEHUSA K CBOEMY 3[40POBbIO U
NpUpoAHON cpege;

- BNAfleTb CUCTEMOW XMMUYECKUX 3HAHWUMN, KOTOpas BKIIOYAET:
OCHOBOMONarawme NOHATUA (AONONHUTENLHO K CUCTEME NMOHATUI
0a30BOro ypoBHA) - U30TOMbl, OCHOBHOE U BO30YXAEHHOE
COCTOSHME  aTOMa, rubpuauMsauus  aToMHbIX  opbuTanei,
xummnyeckas ceasb ("TF " wn "', kpaTHble cBA3M), MonApHas
KOHLEHTpaLms, CTpyKTypHas dopmyna, usomepus (CTPYKTypHas,
reomeTpuyeckas  (LMC-TPAHC-U3OMEPUA), TUMbI  XUMUYECKMUX
peakuuin (romo- M reteporeHHble, obpaTumble U HeobpaTUMble),
pacTBopbl (MCTUHHbIE, AUCNEPCHbIE CUCTEMBI), KPUCTANNOTUAPATHI,
CTeneHb AMUCCOLMALMM, 3INEKTPONU3, KPEKUHT, PUDOPMUHT);
TEOPUM U 3aKOHbI, 3AKOHOMEPHOCTU, MUPOBO33PEHYECKNE 3HAHMUS,
nexalwme B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTY
XUMUYECKUX IBNEHUIA, COBPEMEHHbIE NPEeLCTaBAeHUs O CTPOEHMUM
BELLECTBA HA ATOMHOM, MOJIEKYNSAPHOM U HAaAMONEKYISAPHOM
YPOBHAX; NMPeACTaBNEHUA O MeXaHM3Max XUMUYECKUX peaKuuii,
TEPMOAMHAMMUYECKUX W  KUHETUYECKMX 3aKOHOMEPHOCTAX UX
NPOTEKAHMSA, O XUMUYECKOM PAaBHOBECUM, AUCMEPCHBIX CUCTEMAX,
(haKkTONOrMYeckne cBefeHus 0 CBOICTBAX, COCTaBe, NONYYEHUN W
0€30MacHOM WCMNONb30BAHUM BAXHEUWMX HEOPraHUYeCcKUx W
OpraHWYecKux BelecTB B ObITY M NPaKTUYECKOW AeATeNbHOCTH
yenoBeKka;  OOWMX  HAy4YHbIX  MPUHLWMNAX  XMMWUYECKOro
NpoM3BOACTBA (Ha NpuUMepe NPOM3BOACTBA CEPHOW KUCIOTHI,
aMMMaKa, MeTaHoNa, nepepaboTku HehTu);

- yMeTb NpOBOAMTbL pacyeTbl MO XuUMUYecKuMm dopmynam U
YPaBHEHUAM  XMMUYECKUX  peakuMin € MCNO/b30BaHWEM
busnyecknx BennuuH (maccol, obbema ras3oB, KONMYeCTBa
BELLECTBA), XapaKTEpU3YWLNUX BelecTBa C KONMYECTBEHHOIA
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CTOPOHbI: pacyeTbl MO HAXOXAEHUID XUMUYECKON hopMmybl
BellecTBa; pacyetbl Maccel (00bema, KoMMYecTBa BelecTsa)
NPOAYKTA peakLnm, eciv OJHO U3 UCXOAHbIX BELWECTB AaHO B BUAE
pactBopa C oOnNpegeneHHOM MacCoBOM [ONEeN PaCTBOPEHHOrO
BEleCTBA WM [JaHO B U30bITKe (MMeeT npumecu); pacyetsl
MaccoBoii uAM O0OBLEMHOWM [OAM BbIXOAA MPOAYKTA peakuuu;
pacyetbl TennoBoro 3hdeKTa peakuuii, 06bEMHbIX OTHOLWEHWIA
rasos;

- yMeTb BbIABNATb XapaKTepHble MNpU3HAKM U B3aWMOCBA3b
W3YYEHHbIX NOHATUW, NPUMEHATb COOTBETCTBYIOLLME MOHATUA MPU
OMMUCaHWUMN CTPOEHUA U CBOMCTB HEOPraHWYECKUX U OPraHnMyYecKux
BEWeCTB M UX NPeBpaLLeHNil; BbIABAATb B3aMMOCBA3b XMMUYECKMX
3HAHWUW C NOHATUAMU U NPeLCTABNAEHUAMMN APYIUX NPeaMeToB ANA
0onee 0CO3HAHHOrO MOHUMAHUA U OOBACHEHWUA CYLLHOCTH
MaTepUanbHOro efMHCTBA MWUpa; WUCNONb30BaTb CUCTEMHble
XUMUYECKUe 3HaHWUS AN  OObACHEHWS U NPOrHO3MPOBAHMUS
ABNEHWIA, UMEIOLMX eCTECTBEHHOHAYYHYI0 NPUPOAY;

- YMeTb WCNONb30BaTb HaMMEHOBAHWUA XMMUYECKUX COEAUHEHUN
MEXAYHAPOAHOr0 COK03a TEOPETUYECKOW U NPUKNAAHOW XUMUN U
TPUBMANbHbIE HA3BaHWA BELWECTB, OTHOCAWMXCA K W3YYEHHbIM
Knaccam OpraHuMYyecKMX U  HEOPraHUYyeCcKUx COefUHEHWN;
MCMONb30BaTh XMMUYECKYIO CUMBONMKY AN CcOCTaBneHua dhopmyn
HEOPraHMYeCKUX BELeCTB, MONEKYNAPHbIX U  CTPYKTYPHbIX
(pa3BepHyTbIX,  COKPALEHHbIX W CKeNeTHbiX)  Gopmyn
OpraHWyeckux BeLWeCTB; COCTaBNATb YPABHEHUA XUMUYECKUX
peakuui M packpbiBaTb WX  CYLWHOCTb:  OKUCAUTENbHO-
BOCCTAHOBMUTENIbHbIX ~ peakuuMn  NOCpPeLCTBOM  COCTaBNEHUA
3/IeKTPOHHOTO GanaHca 3TUX peakuuil; peakumit MOHHOTO obmeHa
NnyTeéM COCTaBNE€HMA UX TMOMAHbIX W COKPALEHHBbIX WOHHbIX
ypaBHeHUN; peakuui rmaponnsa, peakuui
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KoMnnekcoobpasoBaHusa (Ha npumepe TULPOKCOKOMMNEKCOB
UMHKA M aNlOMUHUA); NOATBEPXKAATb XapaKTepHble XUMUYecKue
CBO/CTBA BeLWECTB COOTBETCTBYIOLWMMM 3IKCMEPUMEHTAMU U
3anNUCAMU ypaBHEHUIN XUMUYECKUX peaKLuii;

- yMeTb KNnaccupuuupoBaTb HeopraHMyeckue M OpraHuyeckue
BELLECTBA M XUMUYECKWE peaKLuu, CaMOCTOATENbHO BbIOMpaTh
OCHOBAHMA U KpuUTepUM [na  KnaccuduKauum M3yvyaembix
XUMUYECKUX OOBEKTOB; XapaKTepu3oBaTb COCTaB W BaxHenwwue
CBOIICTBA BeLWECTB, NPUHALNEXKALMX K ONpefeNeHHbIM Knaccam u
rpynnam coeauHeHuii (NpocTble BelecTBa, OKCUAbI, TMAPOKCUADI,
CONMKU; YrneBOLOPOAbl, NpocTble 3¢upbl, CNUpTHl, eHonbl,
anbaerunpbl, KeTOHbl, KapOOHOBbIE KUCIOTbI, CNOXHbIE 3PUPSI,
KUPbI, YrNeBOAbl, AMUHbI, AMUHOKUCAOTbI, GENKM); NpPUMEHSATb
3HaHMA 0 COCTaBe M CBOMCTBAX BELECTB A8 IKCNEPUMEHTaNbHOMN
NPOBEPKM rMnoTe3 OTHOCUTENbHO 3aKOHOMEPHOCTEN NpOTeKaHUs
XUMUYECKUX peakuuMin u NpOrHO3MPOBAHMA BO3MOXKHOCTEN WX
OCyLLeCTBEHUS;

- yMeTb MNOATBEPXAATb Ha KOHKPETHbIX NpuMepax Xxapakrep
3aBUCUMOCTM  peaKUMOHHOW  CNOCOOHOCTM  OpraHMYecKux
COeLMHEHUIN OT KPAaTHOCTM M TUNA KoBaneHTHoM cBazu ("G "un ""),
B3aMMHOTrO0 BIMSHUA aTOMOB W FPynn aTOMOB B MOJIEKYNaX; a TaKKe
0T ocobeHHOCTeit  peanu3auuMu  pasNUYHbIX  MEXaHU3MOB
NpOTEKaHUA peakLumii;

- yMeTb XapaKTepu3oBaTb 3NEKTPOHHOE CTPOeHMe aTomoB (B
OCHOBHOM W BO30YX[OEHHOM COCTOSHWM) M WOHOB XUMUYECKMX
anemeHToB 1 - 4 nepuopos [lepuogmyeckoir cuctemol [.U.
MeHpeneeBa M UX BaNeHTHble BO3MOXHOCTHU, UCMOb3YA NOHATUA
"s", "p", "d-anekTpoHHble" OpbUTanM, 3HEpreTMyeckue YpPoBHM;
00BACHATL 3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XUMUYECKUX
3/IeMEHTOB W 00pa3syeMblx UMW COeAMHEHUA MO nepuojam u
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rpynnam;

OK 02. Ucnonb3oBaTb
COBpEMEHHble
CpepnCcTBa NOMCKa,
aHanu3amu
WHTEpnpeTaymm
MHDOpMaLUMN U
MH(OPMALMOHHbIE
TeXHONornu ans
BbINOJIHEHUA 33434
npodeccroHanbHom
AEeATEeNIbHOCTH

B 06nacTu LeHHOCTU HAay4YHOTO NO3HAHMUA:

- cOpMUPOBAHHOCTL MMPOBO33pPEHUSA, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO PA3BUTUS HAyKW U 0OLECTBEHHOI
NPaKTUKK, OCHOBAHHOTO Ha AWaNore KyabTyp, CNOCOOCTBYIOWETO
0CO3HAHWIO CBOEr0 MecTa B MONMKYAbTYPHOM MUPE;

- COBEpLIEHCTBOBAHME A3bIKOBOW M YUTATENIbCKOM KYNbTYpPbl KaK
CpeAcTBa B3aMMOJENCTBUA MeXAY NOAbBMU U MO3HAHWUA MUPA;

- 0CO3HaHMEe LEHHOCTU HAy4YHO MAeATeNbHOCTM, FOTOBHOCTb
OCyLLeCTBAATb MPOEKTHYIO U UCCNeA0BaTEeNbCKYIO AeATEeNbHOCTb
WHOMBUAYANbHO W B Fpynne;

OBnajeHue yHWBEPCaNbHbIMU Y4eOHLIMM NO3HABATE/IbHBIMU
Leincremuamu:

B) paboTa ¢ MHdopmaLmei:

- BNafieTb HaBbIKAMMW MOJYYEHUA MHPOPMALUM U3 UCTOYHUKOB
pa3HbIX TUMOB, CAMOCTOATENbHO OCYLLECTBAATL NOUCK, aHaNu3,
CUCTEMATU3ALMUID U UHTEPNPeTaLUI0 MHPOPMALUM PA3NUYHBIX
BUAOB U hOPM NpeLCTaBNeHUs;

- C03JaBaTb TEKCTbl B pas/MyHbIX QopmaTtax C Yy4eToM
Ha3HayeHWs WHdoOpmMauum W UeneBoi ayauTOpUMW, BbIOMpas
onTUManbHy GOopMy NpeAcTaBAEHUA U BU3yanuU3aLum;

- OLEeHWBATb AOCTOBEPHOCTb, NETUMTUMHOCTL MH(OpMaLUK, ee
COOTBETCTBME NPABOBLIM U MOPAJIbHO-3TUYECKUM HOPMaM;

- “cnonb30BaTh cpeacTea MH(OPMALMOHHbIX n
KOMMYHUKALMOHHbIX TEXHONOTUIA B PELWEHUU KOTHUTUBHBbIX,
KOMMYHMKATUBHbIX U OpPraHU3aLMOHHBIX 33Aay4 C COO0feHNeM
TpebOoBaHU 3IPrOHOMUKM, TEXHWKM 0Ee30MacHOCTM, TUTUEHDI,
pecypcocOepeXeHns, NpaBOBbIX M 3TUYECKMX HOPM, HOPM
MHGOpPMaLMOHHO Ge30nNacHOCTH;

- yMeTb NNaHWpOBaTb U BbINOMHATE XUMUYECKUA IKCNEPUMEHT
(npeBpalweHMsa  OpraHUYecKUx BeLeCTB NpU  HarpeBaHuy,
nofyyeHne 3TUNEHA U M3y4yeHUe ero CBOWCTB, KayeCTBEHHble
peakuumn Ha anbaernpbl, Kpaxman, yKCyCHYI KNCNOTY; AeHaTypaums
6enkoB Mpu HarpeBaHWM, LBETHble peakuuu GenKoB; NPOBOAUTHL
peakLuuu MOHHOro 06MeHa, onpeaensTb CPefy BOAHbIX PaCTBOPOB,
KayecTBEHHble peakuuum Ha cynbtat-, KapboHaT- M xnopup-
aHMOHbI, HA KATMOH aMMOHUSA; pellaTh IKCNepUMeHTabHble 3afauu
no temam "Metannbl" u "HemeTannel") B cooTBeTCTBUM C
npaBuNaMm TeXHUKN 6€30MacHOCTM Npu 06palyeHum ¢ BeLLecTBamMm
W nabopaTopHbiM 060pyfOBaHMEM; NpPeACTaBAATb pPe3ynbTaThbl
XMMWUYECKOr0 3KCnepumeHTa B GOpMe 3anucu  yYpaBHEHMIA
COOTBETCTBYKOLLUX PeaKLuit u GopMynpoBaTh BbIBOLbI HA OCHOBE
3TUX pe3y/bTaToB;

- YMETb aHaNN3UpPOBaTb XMMUYECKYID UHGDOPMALMIO, NONYYAEMYIO
M3 pasHblX UCTOYHMKOB (CpefcTB MaccoBoi MHGopmauuu, ceTb
WHTepHeT 1 ppyrue);

- BNaieTb OCHOBHbIMM METO4AMM HAyYHOrO MO3HAHUSA BELECTB U
XUMUYECKUX ABNEHWI (HabntofeHue, U3MepeHUe, IKCMEPUMEHT,
MOAENNpoBaHue);

- yMeTb NpOBOAWUTb pacyeTbl MO XUMUYeCKUM Gopmynam u
YPaBHEHUAM  XMMWUYECKUX  peakuui €  WUCMNOJb30BAHUEM
(bU3MYeCKMX  BENWYMH,  XapaKTepu3ylolWwMx  Bewecrtsa  C
KOJIMYECTBEHHOW CTOPOHbI: MAcChl, 06beMa (HopManbHble YCN0BUA)
ra3oB, KOJMYeCcTBAa BELLECTBA; WCMNONb30BaTb  CUCTEMHblE
XUMUYECKUe 3HAHUA [N MPUHATUA pELEHWIA B KOHKPETHbIX
KU3HEHHbIX CUTyaLMAX, CBA3AHHBIX C BeLeCTBAMU U KX
NpUMeHeHneM;
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- BNafjeTb HaBblKaMW paCno3HaBaHUA U 3alLUThI I/IH(bOpMaU,VIVI,
I/IH(t)OpMélLl,I/IOHHOVI 6e3onacHocTH NNYHOCTHU,;

- YMeTb CaMOCTOATE/IbHO MIAHMPOBATb U MPOBOAUTL XUMUYECKUIA
3KCcnepuMeHT (NoayyeHune U U3yyeHne CBOMCTB HEOPraHUYeCKUX 1
OpraHMyecKux BellecTB, KaYeCTBEHHble peakuuu yrnesoLopoLoB
Pa3NNYHbIX KNAaCCOB W KUCNOPOACOAEPHKAWMX OPraHUYecKux
BELLECTB, PELEHNE IKCMEPUMEHTANbHBIX 3a[ia4 N0 Pacno3HaBaHMUIO
HeOpraHWYeCKUX U OpraHWYecKUx BewecTB) C cobngeHnem
npaBun 6e30nacHoro obpalleHns ¢ BelecTBaMu U N1abopaTopHbIM
060pyAoBaHuEM, dbopmynupoBaThb uenm nccnepoBaHus,
NpefoCTaBAATb B Pa3MyHON popme pe3ynbTaThl IKCMEPUMEHT],
aHanM3MpoBaTh M OLEEHMBATb UX LJOCTOBEPHOCTb;

- yMeTb OCYLeCTBATb LieNeHanpaBaeHHbIl MOUCK XUMUYECKOW
MHGOpMaUUM B Pa3NUYHbIX MCTOYHMKAX (Hay4yHas U y4yebHO-
Hay4yHas NuTepaTypa, CpPeAcTBAa MACCOBOM WHMOPMauuM, CeTb
WHTepHeT u apyrue), KpUTUYECKM aHANU3UPOBATb XMMUYECKYIO
WHdbopMauuo, nepepabaTblBaTb €€ UM WUCMONb30BaTb B
COOTBETCTBUU C NOCTaBNEHHON yyebHOM 3aayei;

- BNafeTb CUCTEMOW 3HaHWW O MEeTOAAaX Hay4YyHOro MOo3HaHMSA
ABNEHWUIA NPUPOAbI, MCMNONb3YEMbIX B €CTECTBEHHbIX HAyKax W
YMEHUAMU NPUMEHATb 3T 3HAHWA NPU  IKCNEPUMEHTANIbHOM
NCCNEeN0BAHNM BELLECTB U A1 00BACHEHUS XUMUYECKUX ABNEHUIA,
MMEKLMX MecTo B MNPUPOAe NPAKTUYECKOW [AeATenbHOCTU
YyenoBeKa u B NOBCELHEBHOM XU3HU;

OK 04. 3ddekTnBHO
B3aMMO/eiCTBOBATb U
paboTath B
KONNeKTUBe M
KoMaHae

- TOTOBHOCTb K CaMOpa3BUTMIO, CAMOCTOATENbHOCTU W
CaMoonpeaeneHunio;

-0BJlaieH e HaBbIKaMK y4eOHO-NCCNef0BaATENbCKOM, MPOEKTHOIA
U CoLManbHOM AeATeNbHOCTH;

OsnapeHue VHUBEPCaNbHLIMU KOMMYHUKATUBHLIMM
LeiCTBUAMMU:

0) coBMeCTHas [eATeNbHOCTb:

- YMeTb MAAHUPOBATb U BHINOAHATL XUMUYECKMIA IKCNEpPUMEHT
(NpeBpaleHns  OpraHUYecKUx BEWecTB NPU  HarpesaHuu,
NoflyyeHne 3TUNEHA M M3y4YeHWe €ero CBOMCTB, KayeCTBEeHHble
peaKuum Ha aNnbAeruabl, Kpaxmar, yKCYCHYI0 KUCOTY; AeHaTypaLms
GENKOB NMpU HarpeBaHWUM, LBETHbIE peakuuu OGenKOB; NMPOBOAMTHL
peaku1m MOHHOro 0bMeHa, ONpeaensiTb CPeAy BOAHbLIX PacTBOPOB,
KayeCTBEHHblEe peaKuuMM Ha cynbdar-, KapboHaT- U Xnopua-
aHUOHBbI, HA KATUOH aMMOHMA; PeLaTh IKCNEePUMEHTaNbHbIE 3a4a4n
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- MOHMMATb M WCNONb30BaTb NpeuMyllecTBa KOMAHAHOW K
WHAUBWAYANbHOI pPaboThl;

- NPUHMMATb LieSIN COBMECTHOW [eATeNbHOCTYU, OPraHW30BbIBaTb
M KOOPAMHMPOBATL AENCTBUA NO €€ AOCTUKEHMWIO: COCTABNATD
niaH [encTBuii, pacnpepenatb poau C y4eTOM MHEHUR
YYaCTHUKOB 00CYXAaTb pe3y/ibTaTbl COBMECTHOMN paboThl;

- KOOPAWHMPOBATb M BbINMOHATL PAOOTY B YCIIOBUAX PEASIBHOTO,
BUPTYaIbHOTO U KOMOMHMPOBAHHOTO B3aUMOJENCTBUS;

- OCyLLecTBAATb MNO3MTUMBHOE CTpaTernyeckoe noBeAeHue B
Pa3INYHbIX CUTYaALMAX, NPOSABIATL TBOPYECTBO U BOOOpaXeHue,
ObITb MHULMATUBHbLIM

OsnapeHune yHUBEpPCaNbHbIMU PErYNATUBHLIMU JEeACTBUAMMU:

r) NpUHATHE ceba u apyrux noaei:

- MPUHMMATb MOTUBbLI U apryMeHTbI ApYrux Nogen Npu aHanumse
pe3ynbTaToB AeATENbHOCTH;

- NpU3HaBaTb CBOE NPaBO M NPaBO ApPYruX NoAeil Ha oWn6KY;

- pa3BMBaTb CMOCOOHOCTb MOHMMATb MUP C MO3ULMUMW JPYroro
YenoBekKa;

no Ttemam "Metamnel" u "Hemertannel") B cooTBeTcTBMM C
npaBuNamMm TexHUKn 6e3onacHoCTM Npu obpalyeHum ¢ BeLecTBamm
W nabopaTopHbiM 000pyfOBaHMEM; NPEACTaBNATb pPe3yNbTaThl
XMMUYECKOro 3KcnepumeHTa B (OpMe 3annucu  ypaBHeHWUi
COOTBETCTBYIOLMX Peakuuil u GOpMyIMPOBaTh BbIBOABI HA OCHOBE
3TUX pe3ynbTaToB;

-yMeTb CaMOCTOATE/IbHO NNaHWPOBaTb W NPOBOAUTL XUMUYECKUNA
3KCnepuMeHT (NoNyyYeHne n n3yyeHue CBONCTB HEOPraHUYEeCKUX 1
OpraHMYyecKnX BeLLeCTB, KAaYeCTBEHHbIE peakuun yrneBof4opOLOB
PasNUYHbIX KNACCOB M KUCNOPOACOAEPXKALMX OpraHUyecKux
BELLECTB, pelleHne IKCNepUMEHTaNbHbIX 33Aay4 N0 Pacno3HaBaHuio
HeOpraHMYecKMX W OpraHWYeckux BelecTB) C cobaaeHneMm
npasun 6e3onacHoro obpalieHns ¢ BelecTBamm n nabopaTtopHbIM
obopypoBaHueMm,  GopmynMpoBaTb  LeIM  UCCNef0BaHUS,
NpefoCTaBNATL B Pa3NNYHON opMe pe3ynbTaThl IKCMEPUMEHTa,
aHanN3MpoBaTh U OLEHMUBATb UX JOCTOBEPHOCTb;

OK 07. CopeincTtBoBathb
COXpaHeHu1o
OKpyXXatoLei cpefbl,
pecypcocbepexeHuto,
NPUMEHATb 3HaHUSA 00
W3MEHEHUU KNKUMarTa,
NPUHLMM I
6epexnnBoro
NpPOM3BOACTBa,

3t eKTUBHO
[NEeNCcTBOBATH B

B 06nacTu 3K0N0rMYecKoro BOCNMTaHUA:

- chOpPMUPOBAHHOCTb 3IKONOTUYECKOW KyNbTypbl, NMOHMMAaHKUE
BNNAHWA COLMANBbHO-IKOHOMUYECKNUX NPOLLECCOB HAa COCTOAHME
NPUPOAHON U COUMANbHOW Cpeabl, 0CO3HaHWe rnobanbHoOro
XapaKTepa 3K0N0rMyeckux npobnem;

- NJIaHUPOBAHME U OCYyLLeCTBNEeHMEe OeiCTBUN B OKpyXaloLen
cpefe Ha OCHOBe 3HaHWA Leneil yCTOMYMBOrO pa3BUTUA
4yenoBeyecTBa;

aKTMBHOE  Henpuatue  AEWUCTBUMW,  MPUHOCAWMX  Bped
OKpyXatwluen cpege;

- YMeHMe NPOrHO3MpOoBaTb HeGNAronpuATHbIE 3KONOTMYECKue
nocneacTena npefnpuHUMaeMbIx LeNCTBUI, NPeAoTBpaLLaTh UX;

- cchopmMMpoBaTh NpeLCTaBNEHUA: O XUMUYECKOW COCTaBAALWEN
eCTeCTBEHHOHAyYHON KapTUHbI MUPa, POAU XMMUM B MO3HAHWUM
ABNEHWIA npupofbl, B (DOPMUPOBAHUM MbIWAEHUA U KYyNbTypbl
NINYHOCTH, ee PYHKLMUOHANLHOW rPaMOTHOCTH, HEOOXO[MMON AN
peleHns NpaKTUYeCKUX 3afay U 3KONOrn4yeckn 060CHOBAHHOIO
OTHOLIEHMUA K CBOEMY 3[J0POBbIO U NMPUPOLHOIA Cpefe;

- yMeTb cobniofaTb NpaBuia 3KONOTMYECKU LenecoobpasHoro
NOBeAEHMs B ObITY U TPYAOBON AEATENLHOCTYU B LIENAX COXPAHEHMUS
CBOEro 3[0pOBbsl U OKpyXalowei NPpUpPOAHON Cpeabl; YYUTLIBATD
ONACHOCTb BO3AENCTBUA HA XMBble OPraHWM3Mbl OnpefeneHHbIX
BelecTs, NOHUMAA CMbIC/ NOKasaTtens npefenbHol JONyCTUMOMN
KOHLeHTpauuu;

13




Yype3BblYanHbIX
cUTyaumax

- pacliumpeHue  onbliTa  AeATENbHOCTM  3KONOrMYecKon
HanpasneHHOCTH;

- OBNlafieHue HaBblKaMu y4ebHO-1CCnea0BaTENbCKOMN, NPOEKTHO U
couuanbHOM AeaTenbHOCTH;

- yMeTb NPOrHO3MpOBaTh, aHANM3MPOBATb U OLEHMBATb C NO3MLUNA
3KOMIOTMYecKon  6e30macHOCTM  NOCNeACTBUS  ObITOBOM K
NPOU3BOACTBEHHOW [EATENbHOCTU YeNnoBeKa, CBA3aHHOW C
nepepaboTKOi BELeCcTB; UCNONb30BATb MOJyYEHHbIE 3HAHUA [
NPUHATUA TPAMOTHbIX PeleHnit Npobiem B CUTYALUAX, CBA3AHHbIX
C Xumuen;

- yMeTb 0CO3HaBaTb OMACHOCTb BO34ENCTBUA HA KUBbIE OPraHn3Mbl
onpeaeneHHbIX BEWECTB, MOHMMAA CMbICN NOKA3aTeNa NpeAesibHo
AOMYCTUMOW KOHLEHTPALMMK, U MOSCHATb Ha NMpUMepax Cnocobbl
YMeHblUeHNA U MpeAoTBpaLLEeHNA UX BPeLHOro BO3LEHCTBMA Ha
OpraHu3M Yyenoseka.

1. ..

* K ykasbiBatoTcs B cootsetctaun ¢ ®rOC CMNO peanusyemoit npodeccuu / cneuuansHOCTH
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2. CTpyKTypa u cogepxaHue obweobpa3oBaTenbHoOil AUCUUNAUHBI «KXUMUA»

2.1. 06vem gucuMnauHbl U BUALI y4ebHOM paboTb

Bug yue6Hoit pabotl

06bem B yacax

06bem 06pa3oBaTeNbHO NPOrpaMMbl AUCLUNANHDI 144
B T.u.

OcHoBHOe copepxaHue 102
BT.Y.:

TeopeTuyeckoe obyyeHue 42
npaKTUyeckue 3aHATUA 42
B T.4. KOHTPOJIbHbIe paboThl 10
nabopaTopHble 3aHATUSA 18
NpodeccuoHanbHO-OpMeHTUPOBAHHOE CoaepxaHue (copepxaHue 42
NPUKNAaBHOTrO MOLYNA)

BT.Y.:

TeopeTnyeckoe obyyeHue 8
npakTuyeckune 3aHATUA 22
nabopaTopHble 3aHATUSA 12

NpomexyToyHasa atrectauus (3K3ameH)
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2.2. TeMaTM4eCKuii NNaH U cogepxaHue AUCLUMIMNHDI

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHOBHOe U NpoheCcCMOHaNbHO-OPUEHTUPOBAHHOE), NabopaTopHbIe U O6bem ®opmupyembie
pa3genos U Tem npaKTU4YecKue 3aHATUSA, NPUKNARHON MOAYND yacos KOoMneteHuuu
1 2 3 4
OcHoBHOe copepxaHue 102
Pa3pen 1. OcHoBbI CTPOEHUA BelwecTsa 8
Tema 1.1. OcHoBHOe copepxaHue 6 OK 01
CrpoeHune atomos | TeopeTuyeckoe obyyeHue 4
XUMUHECKMNX CoBpemeHHas Moaenb CTPOEHUA aTOMa. INEKTPOHHAA KOHdUrypaumsa atoma. Knaccudukauma xummyeckmx
3NEMEHTOB K 3/1eMeHTOB (S-, p-, d-3nemeHTbl). BaneHTHble aneKTpoHbl. BaneHTHOCTb. INEKTPOHHAA NpMpoaa XMMUYECKON
npupoaa CBA3M. INeKTpooTpuLaTenbHocTb. KoBaneHTHas CBA3b, ee pa3HOBUAHOCTU U MeXaHU3Mbl 06Pa30BaHuUS 4
XUMUYECKON (06MeHHbIN 1 LOHOPHO-aKLenTopHbIN). MoHHas cBa3b. MeTannnyeckas cBa3b. BogjoponHas cBs3b.
CBA3N MexxmonekynapHble B3aUMOAenCTBUA.
N30Tonkl, 0OCHOBHOE U BO36YXKAEHHOE COCTOAAHME aToOMa, r’MbpuaKN3aLmus aTOMHbIX opouUTanei.
MNpakTUuyeckue 3aHATUS 2
PelweHne npaktnyecknx 3agaHnin Ha CoCTaBNeHUE 3NEeKTPOHHO-rpacdmyeckux hopmyn anemeHToB 1-4
nepuosoB.
PeweHne 3agaHnin Ha MICNONb30BAHME XMMUYECKOWN CUMBONMKMN U Ha3BAHUI COeIMHEHUI NO HOMEHKAType )
MEeXAyHapoAHOro Cot03a TEOPeTUYECKON U NPUKIALHON XUMUU U TPUBUANBHBIX HA3BAHUI /1A COCTaBJIEHUA
XUMUYECKMX POPMYN ABYXATOMHbIX COeMHEHUN (OKCMLO0B, CYyNb(UAOB, TMAPUAOB U T.N.) U APYTUX
HeOpraHMYyecKnx CoeguHeHnn oTaeNbHbIX KNacCoB.
Tema 1.2. OcHoBHOe copepxaHue 2 OK 01
MNepuopunyecknit | TeopeTuyeckoe obyueHne OK 02
3aKOH 1 Tabnuua | MpaKTUyecKue 3aHATUA 2
A.W. Menpeneesa [Mepuoguueckan cuctema xummdecknx anemenTos J1.W. Mengeneesa. ®usnueckuit cmbicn Mepuoamnyeckoro
3akoHa [1.11. MeHnpeneeBa. 3aKOHOMEPHOCTU U3MEHEHUS CBOMNCTB XUMUYECKUX INEMEHTOB, 0Opa3yeMbiX UMM
NPOCTBIX U CNOXKHbIX BELWECTB B COOTBETCTBMU C MONOKEHMEM XMMUYECKOTO 3nemMeHTa B [lepnognyeckon 2

cucteme. MupoBo33peHyeckoe 1 Hay4yHoe 3HadveHue lepuogunyeckoro 3akoHa [.1. Menpeneesa. NporHo3sl
0.U. Menpeneesa. OTKpbITUE HOBbIX XMMUYECKUX 31EMEHTOB.
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PelweHne NpakTMKO-OPMEHTUPOBAHHbBIX TEOPETUYECKMX 3aAaHNUN HA XapaKTepPM3aLUI0 XMMUYECKNUX INEMEHTOB
«MeTannnyeckue / HemeTanIMyeCckne CBOWCTBA, INEKTPOOTPMLATENBHOCTb U CPOLCTBO K INEKTPOHY
XUMUYECKUX INEMEHTOB B COOTBETCTBME C UX 3/IEKTPOHHBIM CTPOEHWUEM U MONOXKEHMEM B NEPUOANYECKON
cucteme xummyecknx anementos [1.M1. Menpeneeay.

Pasgen 2. XuMuyeckue peakuum

12

Tema 2.1. Tunsl
XUMUYECKNX
peakuui

OcHoBHOe coaepxaHue

TeopeTuyeckoe obyyeHue

Knaccudukauua n Tunbl XMMuYeCKnx peakLni c y4acTueM HeopraHmyeckux sewects. KonmyectseHHble
OTHOWeEHMUA B XUMUN. OCHOBHbIE KOANYECTBEHHbIE 3aKOHbI B XUMUU U PaCyeTbl N0 YPAaBHEHUAM XUMUYECKUX
peakuuit. Monb Kak eanMHULA KoNMyecTBa BelecTBa. MonapHaa macca. 3aKOHbl COXPAHEHUA MACChl U SIHEPTUU.
3akoH ABoraapo. MonspHblit 06beM razoB. OTHOCMTENbHAA NAOTHOCTbL ra3os.

Peakuumn komnnekcoobpa3oBaHus C y4acTMeM HEOPraHUYECKMX BelecTs (Ha NpuMepe rmgpoKCOKOMMNIEKCOB
LMHKA W aNlOMUHUA).

MpaKTMyeckue 3aHATUSA

CoctaBnenue ypaBHeHMVI peaKLLMVI COeMHEHUA, Pa3Nn0XKeHNA, 3aMellleHns, obMmeHa. ypaBHeHI/Iﬂ peaKLLMVI
ropeHus, NOHHOro 00MEHa, OKUCNIEHNA-BOCCTAHOB/IEHMS.

Pacuyet KonmyecTBeHHbIX XapaKTEPUCTUK NCXOAHbIX BEWECTB U NPOAYKTOB peaKumnun. PacuyeT KonnyecTBeHHbIX
XaPaKTEPUCTUK NPOAYKTA peaKuun coegnHeHunsa, ecnm ogHo U3 BeLWeCTs aHO B n30bITKE I/I/I/IJ'II/I copepxur
npumecu. PacuyeT MaccoBoil UK 0OBEMHOI 00/ BblXOAad NPOAYKTa peaKunu CoeguHEHNA OT TEOPETUYECKU
BO3MOXHOro. PacyeT 06beMHbIX OTHOLWEHMI ra3oB. PacyeT macchl (06'b€M, Konin4yectso BeLI.l,eCTBa) NpoayKTa
peakunu, ecnm ogHoO U3 BELWECTB AdHO B BUAE pacCTBopa C onpe,u,eneHHon MaccoBoii gonei pacCTBOpPEHHOIO
BeulecTBa.

ypaBHeHI/IFI oKucneHus-socctaHoBneHua. CreneHb okucneHus. OkucanTens u BocctaHoBuUTeNb. OKMCAUTENBHO-
BOCCTAHOBUTENbHbIE peaKunn B npnupoae, npon3BoaCTBEHHbBIX NpouecCax U XU3HeneATeNbHOCTU OPraHM3MOB.
OKMCNUTENbHO-BOCCTAHOBUTENbHbIN NOTEHUMAN cpensbl. CocTaBneHue u YpaBHUBAHNE OKUCITUTENbHO-
BOCCTAHOBUTENDbHbIX peaKu,Mﬁ METOAO0M 3NEKTPOHHOTO 6anaHca. TunuyHole HeEOPraHNM4YeCcKmne OKUCnnuTenn u
BOCCTAHOBUTENHN. 3J'IEKTpOJ'IM3 pacTBOpPOB 1 pacniaBoB cone.

0K 01

Tema 2.2.
IneKTponuTUYeCcKa

OcHoBHOE coaepxaHue

TeopeTuyeckoe obyueHue

0K 01
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A AMccoumaLus u
WOHHbLIN 0BMeH

TeOpMﬂ 3)18KTp0J'IVITVI‘-I€CKOV1 auccoumnaumun. Peakumm MOHHOro obmeHa. CocTaBneHue peaKu,m7| WOHHOro obmMeHa
nyTemMm COCTaBNIEHUA UX NOJIHBIX N COKPALWEHHbIX MOHHbIX ypaBHeHMVl.

I'M,u,ponm3 coneit. 3HayeHune rmaponusa B OMONOrMYECKUX 0OMEHHBIX npoueccax. I'IpmmeHeHme rmaponusa B
NPOMbILWWNEHHOCTH.

JlabopatopHsble 3aHATUA 2
JlabopaTopHas paboTa «Peakuuu ruaponnsay.
WccnepoBaHue cpeabl pacTBOPOB Cosiell, 06Pa30BaHHbIX CUAbHBIMU U CNA0OLIMU NPOTONMTAMMU, U UX PeaKLUM C 2
pacTBOpamu Wenoyu n kapborata HaTpus. CoctTaBneHne peakumii ruaponn3a conen.
KoHTponbHas
CTpoeHue BelecTBa U XMMUYECKMUE peaKkLuu. 2
pabora 1
Paspen 3. CrpoeHue 1 cBOIACTBA HEOpPraHUYECKUX BEWECTB 24
Tema 3.1. OcHoBHOe copepxaHue 6 OK 01
Knaccudukauus, TeopeTuyeckoe obyyeHue 2 DK 02
HOMEHKNaTypa U MpenmeT HeopraHuyeckon xumun. Bzaumocessb HeopraHmyeckmx Bewects. Knaccudukaymsa HeopraHuyeckux
CTpoeHue BewwecTs. [pocTble U cnoxHble BewecTBa. OCHOBHbIE KNACChl COXHbIX BeWeCcTB (OKCUAbI, FTMLPOKCUABI,
HEOPraHU4YeCKUX  Ikucnotel, conun). HomeHknaTypa 1 Ha3BaHWe HEOPraHMYECKMUX BELLECTB UCXOAA U3 UX XMMUYECKOW POopMyIb
BELECTB WKW COCTaBNeHNe XMMUYECKOW hOopMyNbl UCXOAA U3 HA3BAHMA BeLeCcTBa N0 MEXAYHAPOLHON UAN TPUBUANBHOIA
HOMeHKnarype. 5
MexmonekynapHole B3aumopeincteus. Kpucrannorngpatsl. ArperatHble COCTOAHMA BeLecTBa.
Kpuctannuuyeckne n amopdHble BewecTsa. Tunbl KPUCTANINYECKUX PELIETOK (aTOMHAsA, MONEKYNAPHAs, MOHHAS,
MeTannuyeckas). 3aBUCMMOCTb (DM3NYECKUX CBOWCTB BELLECTBA OT TUMNA KPUCTANIMYECKOI pelweTKn. MpuynHbl
MHOroo6pasus BeLLecTs.
CoBpeMeHHble NpPeACTaBNEHMA O CTPOEHUM TBEPAbIX, MULKUX U ra3000pa3Hbix BewecTs. uaKkue Kpuctansl.
MpakTuyeckue 3aHATUSA 4
PeweHwne 3agay Ha pacyeT MaccoBoii oM (Macchl) XMMUYECKOT0 3NeMeHTa (CoefiMHeHNs) B Monekyne (cmecu).
PeweHune npakTMyeckunx 3afaHuii no knaccubukaumm, HOMEHKNATYpe U XMMUYECKUM OopMyNnamM HeOpraHU4YecKnx 4

BELLECTB Pa3/MYHbIX KNAccoB (Ha3blBaTb UM COCTaBAATb (OPMyNbl XUMUYECKUX BELWECTB, ONpeaensTb
NPUHAANEXHOCTb K Knaccy).
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NcTouHMKM xumuyeckoit uHbopmaumum (HaydyHas UM y4ebGHO-HAayyHas JNMUTEpaTypa, CPeACTBA MacCOBOW
nHdopmaumu, ceto HTepHeT n gpyrue). Mouck nHdopmaymm no Ha3BaHWUAM, UAEHTUdUKATOPAM, CTPYKTYPHbIM

dopmynam.

Tema 3.2. ®usnko- | OcHoBHOe cogepxaHue 12 OK 01
XuMuYeckme TeopeTuyeckoe obyyeHue 6 OK 02
CBOWCTBA MeTannbl. 06wme dusmyeckme u xummyeckue cBoncTea metanno. Cnocobbl nonyyeHns. 3HayeHne MeTannoB 1
HEOPraHW4eCKUX  [HemeTans0B B NPUPOAE U XKU3HEAEATENIbHOCTU YenoBeka U opraHu3moB. Koppo3us MeTanios: BUAbl KOPPO3uu, 2
BELleCTB Cnocobbl 3alWUTLI METANIOB OT KOPPO3UMK.

HemeTannbl. 06wme Gpusnyeckme U XumMmu4yeckme CBOICTBA HeMeTannoB. TunNuyHble ceoiicTea Metannos IY- YII

rpynn. Knaccudumkaums v HoMeHknatypa coefuHeHWn HemeTannoB. KpyroBopoTbl GMOreHHbIX 371e€MeHTOB B 2

npupoge.

XnMuyeckne CBOWCTBA OCHOBHbIX KN1AaCCOB HEOPraHWYeCKMX BelwecTs (OKCMA0B, TMAPOKCUI0B, KUCIOT, CONeN 1

Ap.). 3aKOHOMEPHOCTH B MU3MEHEHWUM CBOMCTB NPOCTbIX BELECTB, BOJOPOAHbIX COEUHEHUN, BbICLIMX OKCUAOB M 2

FMAPOKCUAOB.

MpakTuyeckue 3aHATUA 4

CocTaBneHune ypaBHEHUN XMMUYECKUX PeAKLMIA C y4yacTUEM MPOCTHIX M CNOXHbIX HEOPraHUYECKMUX BelecTs:

OKCM[0B METANIOB, HEMETANOB M aM(OTEPHBIX INEMEHTOB; HEOPTraHUYECKUX KUCIO0T, OCHOBAHWIN 1 aMOTEPHbIX

FMAPOKCUAOB, HEOPraHUYECKNUX CONEN, XapaKTePU3YIOLLMX UX CBOWCTBA. 4

PelweHne NpaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKMX 3aAaHUIA HA CBOMCTBA M MOJIyYeHUE HeopraHU4ecKux

BeLecTB.

JlabopatopHble 3aHATUSA 2

JlabopaTopHas paboTta «CBOMCTBA MeTaNI0B U HEMETANIOBY.

WccnepoBanne Gu3nYeCKUX M XMMUYECKUX CBOMCTB METanNoB W HeMeTannoB. PelweHne 3KCnepuMeHTanbHbIX 5

3afay no CBOMCTBAM XWMUYECKUM CBOWCTBAM METaNJIOB W HEMETaNoB, MO PAacNO3HABAHMIO U MOAYYEHUIO

COeIMHEHWUI MeTaNN0B U HEMETAN/IOB.
Tema 3.3. OcHoBHOe copepxaHue OK 01
lpousBoacTBO TeopeTtuyeckoe obyueHue 2 OK 02
HEOPraHM4YeCKUX  106wmne npeacTaBNeHUs O MNPOMbIWIEHHbIX CNOCOBAX MNONYYEHUS XUMUYECKUX BelwecTB (Ha npumepe
BelleCTB. 3HaYeHUe |npon3BoCTBA aMMUaKa, CEPHON KUCAOTBI). 2

U NPUMEHEHNE B

l'IepHaFI M UBETHaa MeTannyprua. I'IpaKquecxoe NPpUMEHEHNE 3SNEKTPOAU3a [ANiAd NONYYEHUA LWENTOYHDbIX,
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ObITY 1 Ha

LLeN0YHO3EMENbHBIX METANOB M antoMUHUA. CTEKNO 1 CMNMKaTHaA NPOMbIWNEHHOCTb.

Npou3BOLCTBE Mpo6nema 0TX0A0B U NOGOYHBIX MPOAYKTOB.
MpakTuyeckue 3aHATUSA 2
PeweHne npaKTMKO-OPUMEHTUPOBAHHBIX 3afaHUA O POAU HEOPraHUMYeCKOM XUMWUM B Pa3BUTUM MEeAULMHbI,
CO3JaHMU HOBbIX MAaTEPUANOB (B CTPOUTENLCTBE U p. OTPACAAX NPOMbILEHHOCTH), HOBbIX UCTOYHUKOB IHEPTUM 5
(anbTepHaTMBHbIE UCTOYHUKM 3HEpPruu) B peleHun npobnem 3KONOrMYEeCcKOW, IHEpreTMYecKoih W nuLLeBoit
6e3onacHocTH.
KoHTponbHas .
CBoiicTBa HEOpraHMYeCKuUx BelecTB. 2
pabora 2
Paspen 4. CrpoeHue 1 cBOINCTBA OpraHMYeCKUX BELLECTB 28
Tema 4.1. OcHoBHOe copepxaHue OK 01
Knaccudmkauus, TeopeTuyeckoe obyyeHue 2
CTPOEHKE U MNpegmeT opraHnMyecKom XxumMnumn. B3anmocBa3b HEOPraHMYeCKNX U OpraHMyecKux BeLecTs.
HOMEHKJIATypa XuMMyeckoe CTpOeHMe KaK NOpALOK COEAMHEHMA aTOMOB B MOJIEKyNe COrNacHO UX BaneHTHOCTU. OCHOBHbIe
OpraHUyecKunx NONOXEHUA TEOPUU XMMUYECKOro CTPOeHUA opraHuyeckux coeguHennin A.M. bytneposa. ¥YrnepogHblin ckenet
BELEeCTB OpraHuyeckoi Monekynbl. MonekynsipHble U CTPYKTYpHble (pa3BepHYTbIe, COKPALLEHHbIE) XUMUYECKUe HOopMybl. 5
3aBMCMMOCTb CBOMCTB BeLWECTB OT XUMUYECKOTO CTPOEHUs Monekyn. V3omepus u usomepbl (CTPYKTYpHas,
reomeTpuyeckas (Luc-tpaHc-u3omepus). KpaTHOCTb XMMUYECKOWN CBA3MU.
MoHATHe 0 dhyHKUMOHanbHOW rpynne. MpuHLMNbI KnaccudrKaumum opraHmyeckux coeguHeHnin. MexayHapogHas
HOMEHKNaTypa ¥ NPUHLMNBI HOMEHKNATYpPbl OPraHNYeCKUX COeJUHEHUHN.
MpakTuyeckue 3aHATUSA 2
HomeHKknatypa OpraHMyeckux COeAUHEHWIA OTAENbHbIX KNaccoB  (HACbIWEHHbIE, HEHACBIWEHHbIE U
apoMaTuyeckue yrneBofopoLbl, CNUPTL, PeHOsbl, aNbAernabl, KETOHbI, KApOOHOBLIE KUCNOThI U Ap.) CocTaBneHune
MOMHBIX U COKPALLEHHbIX CTPYKTYPHbIX (POPMYN OpraHWYyecKMX BeLecTB OTAENbHbIX KNACCOB, WCMONb3yA WX 2
Ha3BaHWA MO CMCTeMaTMyecKoi HomeHknatype. PacuyeTbl npocteiweinn (GopMynbl OPraHUYecKon MoNeKysnbl,
NCXons U3 INEMEHTHOro cocTaBa (B %).
OcHoBHOe copepxaHue 14 0K 01
Teopetuyeckoe obyyeHue 10 0K 02
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Tema 4.2. CoitctBa

®OU3nNKo-XMMUYECKME CBOMNCTBA OpraHnYyeCcKux COeAMHEHMNIN OTAENbHbIX KNacCoB (0C06€HHOCTI/I KJ'IaCCl/Id)MKaLI,I/II/I

OpraHu4yecKux W HOMEHKNATYpbl BHYTPU KNacca; roMonoruyeckunii pag v obwas dopmyna; usomepus; Gusnyeckne cBOMNCTBA;
COeAMHEHMNIA XMMUYECKNe CBOWCTBA; CNOCO6bI NoNyYeHuUs):
— npegenbHble yrneBofopoabl. [opeHne MeTaHa Kak OAMH U3 OCHOBHbIX UCTOYHWUKOB TEM/Ia B NPOMbILNEHHOCTH
n 6b1Ty. CBOICTBA NPUPOJHBIX YINEBOJOPOA0B, HAXOXKAEHME B NPUPOLE U NPUMEHEHUE aNKaHOB;
— HenpepesbHble U apoMaTUyeckue yrneBofopoasl. [onnmepusaLuns 3TuneHa Kak 0CHOBHOE HamnpasieHue ero
ucnonb3oBaHusA. fopeHue aleTuneHa Kak UCTOYHWMK BbICOKOTEMNEPATYPHOro MiaMeHu AAs CBapKU U pe3Ku
MeTansos;
— KUCNOPOACOAepKalume coeguHenuns (cnupTbl U npocTble 3upsbl, GeHoNbl, anbLeruabl U KETOHbl, KAPOOHOBbLIE
KUCNOTbl U UX NPOU3BOAHbIE). MpakTUYecKoe NpUMEHeHUe TUNEHIMKONSA, ruLepuHa, dheHona. MpumeHeHue
dopmanbgeruaa, aueTanbLernaa, YKCyCHon KucaoTel. Mbina Kak Conu BbICWMX KapOOHOBbIX KMcioT. Molowue
CBOWCTBA MbINa;
— a30TCOAepXalue coefuHeHUs (aMUHbI U AMUHOKNCIOTHI, 6enkK).
Knaccudukaums u 0cob6eHHOCTM opraHuyeckux peakuuit. PeakumoHHble LeHTpbl. Pagukanbl. NlepBoHayanbHble
MOHATUS O TUNAX U MEXaHW3MAX OpPraHUYeCKNX peakuuii.
MNpakTuyeckue 3aHATUA
PelweHue Lenoyek npeBpalleHnit Ha FeHETUYECKYIO CBA3b MEXKAY KNaccaMu OpPraHM4YeCcKUX COeANHEHUN C
COCTaBfIeHMEM HA3BaHU1 OPraHMYeCKUX COEANHEHUI MO TPUBUANBHON UK MEXLYHAPOAHOI CUCTEMATUYECKOIA
HoMeHKnaType. PelweHne pacyeTHbIX 3afa4 N0 ypaBHEHUAM peaKLmil C y4acTMeM OpraHUYeCcKMX BeLLecTB.
JlabopatopHsble 3aHATHSA
NlabopatopHas paboTa «lonyyeHne 3TUNEHA U U3Y4EHUE ero CBOWCTBY.
MonyyeHue 3TuNEHa U3 3TaHoONa B 1aBOPaTOPUM U N3yYeHUe ero BU3NYECKUX U XUMUYECKUX CBOICTB.
CocTaBneHune peakLnit NpUCOELUHEHUS N OKUCNEHUSA HA NPUMepe 3TUNeHa. PelleHne pacyeTHbIX 3afau C
MCMoJb30BaHUEM MIIOTHOCTM ra30B N0 BOAOPOAY U BO3AYXY.
Tema 4.3. OcHoBHOe copepxaHue OK 01
Opranudeckue TeopeTtuyeckoe obyueHue 0K 02
BEL|ECTBA B buoopraHuyeckue coepnHenus. MpumeHeHne u Guonoruyeckas ponb yrneBopos. OKMCneHMe yrneBofoB —
HKUSHEAEATENBHOCT | 11cTOYHUK IHEPrUM XKUBbIX OpraHu3moB. 061acTU NpuMeHeHMs aMUHOKUCNOT. MpeBpalleHus 6enKoB NULWKM B
W YenoBeka.

MNpon3BOACTBO U

opraHusme. buonornyeckne dyHkunmu 6enkoB. bruonornyeckne GyHKLMM XMPOB. Posib OpraHMYecKoin Xummumn B
pelweHun npobnem nuwieBoit 6e3onacHoCTu.
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npumeHeHne
OpraHnYyecKux
BelwecTB B
NPOMbIWLNEHHOCTHU

HykneunHoBble KMCNOTHI: cOCTaB U cTpoeHune. CTpoeHune HykneotupoBs. CocTtas HyknenHosbix kucnoT (AHK, PHK).
Ponb HYKNEeMHOBbIX KMCOT B XXU3HEAEATENIbHOCTU OPraHn3MoB.

MpoMU3BOACTBO OPraHUYeCKUX BeWecTB: NMPOM3BOACTBO MeTaHona, nepepabotka HedTu. MonuatuneH Kak
KPYMHOTOHHAXHbI NPOAYKT XMMUYECKOro Npon3BoacTea. NpumeHeHne aTuneHa. Npon3BoACTBO M NPUMEHeHKe
KayyyKa 1 pesuHsl.

CMHTETMYECKME M UCKYCCTBEHHbIE BONIOKHA, UX CTPOEHMWe, CBOICTBA. [paKTMyeckoe UCnoNb3oBaHME BOIOKOH.
CUHTETMYECKME NNEHKW: U30AAUMA ANS NPOBOAOB, MEMOpaHbl ANs ONPEeCHEHUs BOAbI, 3aWUTHbIE MAEHKW Ans
aBTOMOGW/IEN, NNACTbIPK, XMPYpruyeckue noBa3ku. HoBble TEXHONOTUM [aNbHeWWero COoBeplEeHCTBOBAHMUS
NOAMMEPHBIX MAaTEPUANOB.

Ponb opraHuyeckoi XuMuu B pelleHnm npobaem sHepreTuyeckoit 6e30NacHOCTH, B Pa3BUTUN MELULMHBI,
CO3[1aHMN HOBbIX MATepPUaNoB, HOBbIX UCTOYHUKOB IHEPrUM (aNbTePHATUBHBIE UCTOUHUKM SHEPTUK).

MpaKTUYecKue 3aHATUA

PelweHne NpakTMKO-OpPMEHTUPOBAHHbIX 3aaHMNIA N0 COCTABNEHMIO XMMUYECKUX PeaKLIMiA, OTPaXKaloLWmnx
XMMUYECKYI0 aKTUBHOCTb OPraHUYeCcKUX COeAMHEHNI B Pa3MYHbIX Cpefax (MpUPOAHbIX, 6UONOrUYECcKuX,
TEXHOTEHHbIX).

KoHTponbHas
pabora 3

CTpyKTypa v CBOIICTBA OpraHUYeCKMX BELLECTB.

Paspen 5.

KuHetuueckue u TepMoagMHaMUyYeCKue 3aKOHOMEPHOCTU NPOTEKAHUA XUMUYECKUX peaKme

12

Tema 5.1.
KuHetnyeckue
3aKOHOMEPHOCTH
NpoTeKaHuA
XUMUYECKUX
peaKkuum

OcHoBHOE coaepxaHue

TeopeTtuyeckoe obyueHue

Xumunyeckne peakuuun. Knaccudukauyms xumuyeckux peakuuit: no ¢a3oBoMy COCTaBy (FOMOreHHble W
reTeporeHHble), Mo UCNOJb30BaHMIO KaTanmu3aTopa (KaTaNuTuyeckme U HekaTanuTUYeckue).

CKOpOCTb peakLunu, ee 3aBUCUMOCTb OT Pa3NMyYHbIX HDAaKTOPOB: NPUPOLLI PearnpyioLnx BewWecTs, KOHLEHTPALUK
pearupylowmx BelecTs, Temnepatypbl (npasuno Bant-fodda), nnowanu peakunoHHOW NOBEPXHOCTH, HATNUUS
KaTanusatopa. Posb KaTannM3aTopoB B NPUPOAE U NPOMBbILNEHHOM NPOM3BOACTBE.

IHeprus akTMBauMW. AKTUBUPOBAHHBI KoMnnekc. KatanusaTopsl 1 Katanus. Ponb KaTanu3aTtopos B Npupojae u
NPOMbILWAEHHOM NPOU3BOACTBE.

JlabopatopHsble 3aHATHSA

0K 01
0K 02
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N3yyeHne 3aBMCMMOCTM CKOPOCTU XUMWUYECKOW PpeakuuMM OT KOHLEHTPALMKM pearupymolnx BeLecTB W
TeMneparypsl.

JlabopatopHas paboTa Ha Bblbop:

1. JlabopaTtopHas pabota «OnpeaeneHne 3aBUCMMOCTM CKOPOCTU PeakLMM OT KOHLEHTPALUW pearupyiouimx
BewecTBy. WccnegoBaHne 3aBUCMMOCTM CKOPOCTM peakuuMM OT KoHUeHTpauuu. OnpepeneHue KOHCTAHTSI
CKOpPOCTU peakuum rpamyeckum METOAOM.

2. NabopatopHas paboTa «OnpegeneHne 3aBUCMMOCTM CKOPOCTM peakuuu oT TemnepaTtypbli». Wccnegosarue
3aBMCMMOCTH CKOPOCTM peaKLum oT TeMnepaTtypbl. PacyeT aHeprum akTuBaLum peakuuu.

PeweHne NpaKTUKO-OPUEHTUPOBAHHbLIX 3afaHWIi Ha aHanu3 (aKTOpOB, BAUAIOWMX HA U3MEHEHWE CKOPOCTH
XMMUYECKON peakLuu.

Tema 5.2.
TepmoagnHamuyeck
ne
3aKOHOMEpPHOCTH
npoTeKaHusa
XUMUYECKUX
peakuun.
PaBHOBecKe
XUMUYECKUX
peaKkuum

OcHoBHOe coaepxaHue

TeopeTtuyeckoe obyueHue

Knaccudukaums xumumyeckux peakuuin: no tennosomy 3ddekty (3K30TepMmuyeckue, 3HLOTEPMUYECKUE), MO
obpatumoctu (obpatumble U HeobpaTumbie). TennoBble 3HEKTH XMMUYECKUX peakuuid. TepMmoxuMuyeckue
ypaBHeHus. 06paTMMOCTb peakuuil. XMMUYecKoe paBHOBECME W €ro CMeleHWe Noj AeNCTBMEM Pa3NUYHBIX
thakTopoB (KOHUEHTpaLUWsA peareHTOB WAM NPOAYKTOB peakuuu, AaBleHue, TemnepaTtypa) ANS CO3[aHMA
ONTUMaNbHbIX YCNOBUIA NPOTEKAHUA XMMUYECKUX NPOLECCOB.

MoHaTue 06 3HTanbNUM U 3HTponuu. IHeprus Mnb66ca. 3akoH lecca v cneacTeus u3 Hero. Ponb cMelleHUs
PaBHOBECUSA B TEXHOIOTMYECKUX NpoLeccax.

MpaKTUYecKue 3aHATUA

MpuHumn Jle Wartense. Banaxnue pa3nnyHblix akToOpoB HA U3MEHEHWE PABHOBECUA XUMUYECKUX PeaKLuii.
3aKOH [EeNCTBYIOWMX MACC M KOHCTAaHTA XMMWUYECKOro paBHOBecus. PacyeTbl paBHOBECHbIX KOHLEHTpaLuii
pearvpyloLwmx BelWecTs 1 NPOAYKTOB peakuuit. Pacyetsl TennoBoro acddekta peakumu.

PeweHne npakTWKO-OPMEHTUPOBAHHbLIX 3afaHUA HA npumeHeHue npuHuuna Jle-latenbe ana HaxoxpeHus
HanpaB/lieHMA CMelleHMA PaBHOBECUA XMMUYECKOM peakuuu M aHanu3 (akTopoBs, BAUAIWMX Ha CMeLlleHue
XMMUYECKOro paBHoBeCKSA.

JlabopatopHble 3aHATUSA

JlabopaTtopHas paboTa «M3yyeHne BAMAHUA Pa3iMUYHbIX (DAaKTOPOB HA CMELeHNEe XMMUYECKOTO PaBHOBECUAY.
WccnepoBaHne BAMAHWMA U3MEHEHWUA KOHLEHTpALMM BeLWecCTB, peakuuu Cpefbl M Temnepatypbl Ha CMeleHue
XMMnyeckoro pasHoBecus. CpaBHeHME NONYYEHHbIX Pe3yabTaTOB C TEOPETUYECKM NPOrHO3MPYEMbIMU HA OCHOBE
npuHumna Jle Warense.

0K 01
0K 02
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KoHTponbHas

CKOpOCTb XMUMUYECKOW peaKLun 1 XMMUYECKOe paBHOBECHE. 2
paborta 4
Paspen 6. L[lucnepcHble cuctemsl 10
Tema 6.1. OcHoBHOe copepxaHue 0K 01
AucnepcHbie Teopetuyeckoe obyyeHune 2 OK 02
CUCTEMBI U IucnepcHble cuctemsl. KonnonpaHole cuctembl. ICTUHHBIE pacTBOPSI. 0K 07
hakTOpBbI UX PactBopeHue Kak (U3MKO-xMMUYeckuii npouecc. PactBopbl. CnocoGbl MpWUroTOBNEHWS PACTBOPOB.
YCTOA4MBOCTH PactBopumocTb. MaccoBas pona pacTBOpeHHOro BewecTBa. [lpefenbHO LOMYCTUMble KOHUEHTpaUuuu W ux
MCMONb30BaHME B OLEHKE IKONOrNYeCcKoi 6e30nacHoCTH. >
Knaccudmkaumsa gucnepcHoix cuctem no coctaBy. CTpoeHue u ¢akTopbl YCTONYMBOCTM AUCNEPCHBIX CUCTEM.
Pacno3HaBaHMe UCTUHHBIX PaCTBOPOB, KOTOMAHbBIX PAaCTBOPOB M rpyboaucnepcHbix cuctem. CTpoeHne MuLennbl.
PaccemBaHue cBeTa Npu NpOXOXAEHUW CBETOBOTO My4yKa yepe3 ONTMYECKW HeofHOpofHyio cpepy (3ddekTa
Tunpans).
MpaKTUYeCcKue 3aHATUA 2
PeweHune 3apay Ha NpMroToB/IEHME PacTBOPOB.
PelweHne NpakTMKO-OpPUEHTUPOBAHHbIX PACYETHbIX 3alaHNI HA JUCNEePCHbIE CUCTEMBI, UCMONb3yeMble B ObITOBO 5
W NPOU3BOACTBEHHON [AEATENbHOCTU YeNoBeKa, C NO3ULMA 3KONOrMyeckoit 6e30nacHOCTM NOCNELCTBUIA U
FPaMOTHbIX peleHnit NpobneM, CBA3aHHbIX C XUMUEId.
Tema 6.2. OcHoBHOe copepxaHue 4 OK 01
Wccneposaxue JlabopaTtopHble 3aHATHS 4 0K 02
CBOWCTB NabopatopHas pabota «llpurotoBneHne pacTBopoBs».
ANCNEPCHbIX MpuroToBneHme pacTBOpPOB 3afaHHOW (MONAPHOI)  KOHUEHTpauun (C  NpaKTUKO-OPUEHTUPOBAHHbBIMMU 2
cucTem ana nx BOMpOCaMu), onpefeneHne cpesbl BOLHbIX pacTBOPOB.
MAEHTUUKAUMN  [T1a6opatopHan paboTa «cCienoBaHe ANCTEPCHBIX CUCTEMY.
MpuroToBneHMe U U3y4eHMe CBOWCTB AUCNEPCHbIX CUCTEM Pa3HbIX BUAOB: CYCNEeH3UW, IMYAbCUU, KONNOULHOTO 5
pactBopa. CpaBHeHMEe CBOWCTB UCTUHHBIX W KOMJIOMAHBIX PACTBOPOB, BbISIBJIEHUE OCHOBHbIX Pa3fnymnii Mexay
HUMMK.
KoHTponbHas
[ucnepcHble cucTembl. 2
pabora 5
Paspen 7. KayecTBeHHble peakumn 06HapyXeHUA HeOPraHUYECKNX U OPraHUYeCcKMX BelLecTs 8
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Tema 7.1. OcHoBHOe copepxaHue OK 01
O6HapyxeHue MpaKTuyeckue 3aHATUSA 0K 02
HEOPraHNYeCKMX | KayecTBEHHble XMMUYECKME peaKL UM, XapaKTepHble Ans 0OHapyXeHUs HEOpPraHUYecKux BewwecTs (KaTUOHOB U
KaTloHOB K aHnoHoB). CocTaBneHue ypaBHeHUI peakLuit 06HapyxeHus kaTuoHoB I-VI rpynn v aHWOHOB, B T.4. B
aHWOHOB MOJNIEKYNAPHON U MOHHOW (hopMax.

Peakumu oGHapyXeHUs HEOPraHWYECKMUX BELWECTB B peasibHblIX 00bEKTAX OKPYKaloLen cpeabl.

JlabopatopHble 3aHATUSA

O6HapyxeHne HeopraHuyeckux selecTs (kaTuoHos I-VI rpynn uau aHMOHOB) C UCMNONb30BAHUEM

KaueCTBEHHbIX aHANUTUYECKUX peaKLuil.

JlabopaTopHas paboTa Ha BblIGOp:

1. JlabopaTopHas pabota «AHanuTHyecKue peakuum katnoHos I-VI rpynny.

poBefeHMe KaueCTBEHHbIX PeaKLMii, UCNONb3yeMbIX A1l 0OHAPYXEHUA KaTMOHOB I rpynnbl (kanus, HaTpus,

MarHus, ammonus), IT rpynnsl Ha npumepe 6apus, III rpynnsl — cBuHua, IV rpynnbl — antomMuHms,

V rpynnsl — xene3a (II v III), VI rpynnel — Hukens. Onucanue HabnogaemMblx ABNEHWIA U cOCTaBNEHME

XUMUYECKUX peaKLuii.

2. JlabopaTopHas paboTa «AHaNUTUYECKUE peaKL MM aHNOHOBY.

MpoBeAeHNe KaueCTBEHHbIX PEAKLMIA, UCNOb3yEMbIX A1l 0OHAPYKEHMA aHUOHOB: KapboHaTa, hocdaTa,

cynbtarta, cynbuaa, HUTpaTa, xnopuaa u ap. OnucaHue HabnAAEMbIX ABNEHUNA U COCTABNEHUE XUMUYECKUX

peakLuuii.
Tema 7.2. OcHoBHOe copepxaHue OK 01
O6HapyxeHune MpaKTuyeckue 3aHATUSA 0K 02
OpraHUHecKunx KayecTBeHHblE XUMUYECKME peaKLMm, XapaKTepHble AN 0OHApYXeHUs OTAeNbHbIX KNacCOB OPraHUYecKnx
BeLlecTs COeAMHEHUIN: hEeHONOB, aNnbAernaoB, Kpaxmana, YKCYCHOM KNCNOTbI, aMUHOKUCIOT U Lp.

OTAENbHbIX KNaccoB
C UCMONb30BaAHMEM
KayeCTBEHHbIX
peaKkuum

[leHaTypauus 6enKOB Npu HarpeBaHuK, LBETHbIE peaKLumn 6enKoB.
CocTaBneHue KayecTBEHHbIX peaKLmii 0OHapYXKeHUs OpraHMYeCcKUX COeANHEHUIN OTAENbHbIX KNAcCoB.

JlabopatopHsble 3aHATHSA

ObHapyXeHWe opraHMYecKUx COeANHEHNI OTAENbHBIX KNAcCOoB.
JlabopatopHas paboTa Ha Bblbop:
1. JlabopaTopHas paboTa «KauecTBeHHble peaKLnmu Ha OTAENbHbIE KNACChl OPraHUYeCKUX BELWeCTBY.
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MpoBeAeHNe KaueCTBEHHbIX PEAKLMIA, UCMNOMIb3yEMbIX A1 0OHAPYKEHMA OPraHUYECKNX BELWECTB PA3AMNYHbIX
KnaccoB: heHONOB, aNbLeraoB, Kpaxmana, yKCyCHOM KUCNOTbl, aMUHOKUCNOT, 6enkoB u ap. OnucaHue
HabNOAAEMbIX ABNEHUI U COCTABNEHUE XUMUYECKUX PEAKLNiA U/ UK cXeM.

2. JlabopaTopHas paboTa «KauecTBeHHbI1 aHaNU3 OpraHUYeCKUX COEANHEHU MO DYHKLMOHANBHBIM Fpynnamy.
MpoBeAeHNe KayeCTBEHHbIX PEAKLMiA, MCNOb3YEMbIX A1l PACNO3HABAHWA OPraHUYECKUX BELLECTB OTAENbHbIX
KnaccoB No yHKLMOHANBHBIM Fpynnam: Ha NpUMepe aMUHOKMCIOT U KApOOHOBbLIX KUCIOT, CMUMPTOB U DEHONOB,
anbaernfoB U KeToHoB. OnucaHue HabNOLAEMbIX SBIEHUI U COCTABNEHUE XUMUYECKUX PEAKLMIA U/ UK CXEM.

NpodeccuoHanbHO-OpMEeHTUPOBAHHOE COAepXaHUue (cogepikaHue NpUKNazHoro Moayns) 42
Paspen 8. XvuMus B 6bITY U NPOU3BOJCTBEHHOI JeATENLHOCTU YeNI0BEKa 6 0K 01
Tema 8.1. OcHoBHOe cofiepxaHue 6 0K 02
Xumua B 6Ty M [[paKTUYeCKMe 3aHATUSA 6 OK 04
NPONU3BOACTBEHHOM [Jkonoruyeckas 6€30MacHOCTb NOCAEACTBNIN BLITOBON 1 NPOM3BOACTBEHHOW [eATENbHOCTU YEN0BEK], 4 0K 07
AEATENbHOCTU CBA3aHHAs C NepepaboTKOM BELECTB; NOUCK M aHANN3 XUMUYECKOK MHDOPMALMK U3 Pa3IUYHbIX UCTOYHUKOB MK...
HEJI0BEKA (HayyHas 1 y4ebHO-HayyHasA NUTEPATYpPa, CPEACTBA MACCOBOI MHdopMaLmy, ceTb NHTepHET u apyrue).

Keicol (c yueTom byayuient npodeccMoHanbHoi AeATeNbHOCTH) HA aHaNU3 MHOPMaLMK O NPOU3BOACTBEHHOIA

AeATeNbHOCTY YeN0BEKa, CBA3AHHOW C NepepaboTKO 1 NoNyYyeHeM BELECTB, a TaKXKe C IKONOrnYeCcKom

6e30nacHoCTbI0.

3awmra Keiica: lNpeactaBneHmne pesynbTaToB pelleHns KeitcoB (BbICTYNeHMe C Npe3eHTalmen) 2
*Paspen 9.1. UccnepoBaHue U XMMUYECKUIl aHanu3 06beKToB Guocdepbl (AnA YKpYNHEHHBIX rpynn cneuuanbHocTeil/ npodeccuit: 36
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHOe copepxaHue OK 01
OcHosel Jla6opatopHble 3aHATUSA 2 K...
nabopartopHoit JlabopatopHas paboTa «0cHoBbI N1aGOPATOPHOI MPAKTUKMUY.
NPaKTUKKN B JlabopaTtopHas nocyaa u xumuyeckue peaktusbl. OCHOBHblE NabopaTopHble onepauuu. JlabopatopHoe 2
npodeccuoHanbHbl |o6opyaosaHie. TexHika 6e30MacHOCTY 1 NpaBuna paboTsl (NoBefeHNs) B taGopaTopuu.
X nabopatopuAX  |fpakTudeckue 3aHATUS 6

BbinonHeHWe TMNOBLIX PAacYeTOB NO TEMATUKE 3KCNepUMeHTa (BbIXOA NPOAYKTA peakLmu, Macca HaBeCku, 06beMm 6

pactBopuTens).

“ Otpaxaercs MK, anemMeHT KOTOpoi GOPMUPYETCA NPUKNARHLIM MOAYEM (MPOGhECCHOHANBHO-0PUEHTUPOBAHHLIM cofiepaHuem) B cooteeTcTBUM ¢ PTOC peanusyemoil
npodeccuun/cneymnansHoctu CNO
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06paboTKa AaHHbIX, aHANN3 U OLEHKA UX AOCTOBEPHOCTM (BblYMCNEHME CPEAHEr0 3HAYeHUs
3KCNepUMEHTaNbHbIX AAaHHbIX, NOTPELHOCTH).

MpencTaBneHne pesynbTaToB IKCNEPUMEHTA B pa3nnyHoi dopme (Tabnuua, rpaduk, oTyeT, foknag,
npe3eHTauus).

Tema 9.1.2.
XuMunyeckun
aHanu3 npob Boabl

OcHoBHOe coaepxaHue

TeopeTuyeckoe obyyeHune

Knaccudumkaums npob Bogbl N0 BUAY U HA3HAYEHUIO, UCXOAA U3 ee XMMUYeCcKoro cocTaBa. OpraHonenTuyeckue
cBoiicTBa (3anax, Npo3payHOCTb, LLBETHOCTb, MyTHOCTb) BOAbl. KUCIOTHOCTb M WenoyHocTb Boabl. pH cpeabl u
MeToAbl ee onpeaeneHus. XecTkocTb Boabl U MeToabl ee onpeaeneHns. CylwHoCTb MeTOAa TUTPOBAHMUS.

Bupabl JecTKoCcTu BOAbl (BpeMeHHas M NoCcTosAHHAA). XeCTKOCTb BoAbl Kak MpUYMHA BbiNageHMs 0CafiKOB UK
06pa3oBaHNA CONEOTIOKEHUIA, UMEIOLUX MECTO B ObITY M HA NPOM3BO/CTBE.

CocTaB coneil, Bbi3bIBaOWMX KECTKOCTb BOAbI. XMMUYECKME NPOLLECChI, YCTPAHSAIOLME KECTKOCTb BOAbI.
YpaBHEHUSA XUMUYECKNUX peaKLuid, UNNICTPUPYIOWMUX NPOLECCH], NPOUCXOASALME NPU YCTPAHEHNU KECTKOCTHU.
YcTpaHeHne BpeMEHHOM XKeCTKOCTU ObITOBbIMU U XUMUYECKUMM ciocobamu. CnocobObl yCTpaHEHNS NOCTOSHHOIA
KECTKOCTH.

MpaKTUYecKue 3aHATUA

Cnocobsl BblpaXeHNA KOHUEHTPAaLUWUKW paCTBOPOB: MaCCOBasA A0NA PaCTBOPEHHOro BeWwecTBa, MOJIAPHAA U
MONANbHAA KOHUEHTPaALNHK. TI/ITp pactBopa. PeweHune NPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3afaHuni Ha
pacyet KOHLl,eHTpaLI,Ml;i 3arpA3HAWNX sewecTs N UX CpaBHeHNe C npeaesibHO oonyCTUMbIMU KOHUEHTPAUUAMN

(NOK).

JlabopatopHsble 3aHATHSA

WccnepoBaHue xumMmyeckoro coctaBa npob Boabl.

JlabopatopHas paboTa Ha Bblbop:

1. labopaTopHas paboTta «04YncTKa BOAbl OT 3arpA3HEHUIT».

Wcnonb3oBaHue MeToa0B GUALTPOBAHUA U aacopOLmMK I/is OTAENEHUA 3arpA3HEHNI B Uccnenyemon npobe
BoAbl. BbI6GOP MeTOla 0YUCTKM B 3aBUCMMOCTM OT BUAA 3arpa3HeHns. CpaBHeHNe 3 HEKTUBHOCTU Pa3NUYHbIX
MeTOJO0B OYMCTKM BOAbI B Pa3HbIX YCNOBUsX (B 1abopaTopum, B AOMALIHUX U NONEBbIX YCIOBUSAX).

2. NNabopatopHas pabota «Onpenenenune pH Bogbl M €e KUCNOTHOCTUY.

OnpepeneHve pH cpefbl c NOMOWbIO YHUBEPCANBHOTO MHAMKATOPA. Micnonb3oBaHMe TUTPOBaHMUA Ans
onpepenexus kucnotHoctu. OnpeaeneHune obLen KUCIOTHOCTY BOAbI, pacyeT CBOOOAHON KUCTOTHOCTY.
OnpepeneHve obueit 1 cBO6OAHOI WenoYHocTu. CocTaBneHe ypaBHEHUIA peaKLnii, MPOTEKAKOWMUX NPU

0K 01
0K 02
0K 07
IK...
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onpegeneHnn KUCIOTHOCTH/ LWeNoYHOCTU Npob BoAbl. YCTaHOBNEHWE CMOCOGOB MCMONb30BAHMUA
nccnefoBaHHbIX NPo6 BOAbI B XKM3HEAEATENbHOCTM YENOBEKA, HA OCHOBE MOJIYYEHHbIX AAHHBIX O COCTaBe.

3. JlabopatopHas paboTa «OnpefeneHne KecTKoCT BOAbI U CNOCOOLI ee yCTpaHEeHUAY.

Cnocobbl ycTpaHeHNs BCEX BUAOB XKECTKOCTM B 3aBUCUMOCTH OT COCTaBa COJeil XeCTKoCTU. PeweHune
3KCMepUMeHTaNbHOM 3aau Ha BbiiBNIEHME BPEMEHHOI U NOCTOAHHOM XecTKoCcTU Boabl. OLeHKa BepOATHOCTH
YCTPaHEHWSA BCEX BUAOB XKECTKOCTU B JOMALIHUX YCNIOBUSX.

Tema 9.1.3.
Xumuyecknii
KOHTPOJIb KayecTBa
NPOAYKTOB NUTAHUA

OcHoBHOe coaepxaHue

TeopeTtuyeckoe obyueHue

KauecTBeHHbIt XMMUYECKMI1 COCTAB NPOAYKTOB NUTaHUsA. BewecTsa, panscuduuympyowme npoayKTbl NUTaHUS,
W BELLECTBa, 3arpasHstoLWMe NPOAYKTbl NuTaHus. OnpeaeneHne 3arpA3HAIOLMX XMMUYECKUX BELLECTB B
NPOAYKTaX MUTAaHUS, ONpejeNeHne BEWECTB, He 3asBeHHbIX B COCTaBe NPOLYKTOB NUTAHUA.

MpaKkTUyecKkue 3aHATUA

OpFaHM‘-IeCKMe U HeopraHn4yeCKune BellecTea, Bxogawne B COCTaB NPOAYKTOB NMUTAHUA. Onpe,u,eneHme COCTaBa
6J'I|0}J, Ha copepxaHne Makpo U MUKPO3N1EMEHTOB. VI3yqume NpennoXeHHbIX NpenoAaBaTesieM 6J'I|0,l:l| Ha
npeaMmeT XuMnu4eCKoro coCtaBsa, onpeaeneHue poneit ot CyTOHHOVI HOPMbl MaKpO U MUKPO3/Z1IEMEHTOB B
YVKa3aHHOM 6mo,u,e.

PeweHne NPaKTUKO-OPUEHTUPOBAHHbLIX 3a4a4 No KyﬂMHapHOﬁ TEMATUKE PA3JINYHbLIX TUNOB.

JlabopatopHsble 3aHATHSA

WccnepoBaHue XMMUYECKOTO COCTaBa NPOAYKTOB NUTAHMS.

JlabopatopHas paboTa Ha Bblbop:

1. JlabopaTopHas paboTa «06HapyKeHWe HATPATOB B NPOLYKTAX MUTAHUAY.

WccnepoBaHue maTepuanoB NoslyKONMYECTBEHHLIM METOLOM ONpPeAeNeHUs HUTPATOB C UCMNONb30BAHUEM
AvdeHnnamMmHa (KOpHENIoAbl OBOLLEN, TUCTbS U KOYEPbIXKA KanycTbl, oAbl hpyKTOB). AHaNNU3 yPOBHS
3arps3HeHNs HUTPATaMM N0 MHTEHCUBHOCTU OKPALWMBAHWA NPOAYKTOB peakLuuu.

2. JlabopaTopHas paboTta «MccnegoBaHue npoayKTOB NUTaHUS HA HaNUYMe YINEBOLOBY.

WccnepoBaHue MONOYHbIX NPOLYKTOB HA Hanuuue Kpaxmana. ccnepoBaHue npogyKToB Ha HaNUYME TIOKO3bI.

0K 01
0K 02
0K 07
IK...

Tema 9.1.4.
Xumunyeckui
aHanu3 npo6
NOYBbI

OcHoBHOE coaepxaHue

TeopeTuyeckoe obyueHue

KﬂaCCMCbMKaLLVIFI noys no snay U Ha3Ha4eHUO, NCXoaa N3 XMMM4eCKoro Ccoctaea. M}J,eHTVICbI/IKaLI,VIFI I'Ip06bl
NO4YBbl NO €€ XUMNUYECKOMY COCTaBy, ONUCaHNE BO3MOXHOCTEN ee NpUMEHEHNA.

0K 01
0K 02
0K 07
fIK...
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Tp86OBaHMﬂ K Ka4yeCTBY No4YBbl PA3/IMYHOIO Ha3HA4YeHUA. OnucaHue ocobeHHOCTe MCNONb30BAHMUS MOYB B
3aBMCUMOCTM OT TUNOB, CNOCOObI ynyylweHna KayecTtsa noys B 3aBUCUMOCTU OT HA3HAYEHUA.

06nacTu ucnonb3oBaHUA OpraHnYyecKux yﬂ,06peHMﬁ B 3aBMCMMOCTM OT KayeCTBEHHOro coctaBa. OnucaHue
OpraHnYyecKux yﬂ,06peHl/Il7l U nX NpuUMeEHEHNE B 3aBUCUMOCTKN OT COCTAaBa NOYBbI N €€ PA3HOBUOHOCTU.

MpakTuyeckue 3aHATUA 2

06nacTu HazHayeHUs (NPUMEHEHNS) NOYBbI, UCXOLA U3 KAYECTBEHHOTO U KOIMYECTBEHHOTO COCTaBa. AHaNMU3

HOPMaTUBHOMN AOKYMEHTALUMK.

Ponb HeOpraHMYecKnx BeLLecTB B Ka4eCTBE MUHEPANbHbIX YA0OPEHWA, yayylnTenei noyssl. 2

CocTaB MUHepanbHbIX YAOOPEHUI 1 UX NPUMEHEHUE B 3aBUCHMOCTM OT COCTABA NOYBbI M €e PAa3HOBUAHOCTMU.

B3aumocBsa3b cocTaBa yaoObpeHnin U UX BAUAHUA HA BEreTaTUBHbIE CBOWCTBA U NIOAOHOLWEHNE PACTEHWIA.

JlaGopatopHble 3aHATUA 2

WccnepoBaHue xMMnyecKoro coctasa npob noyssbl.

JlabopatopHas paboTa Ha Bblbop:

. JlabopaTopHas pa6ota «06HapyxeHMe HEOPraHUYeCKUX Nnpumeceil B npobax».

MpurotoBneHne Npodbl NOYBbI A1A UCCNELOBAHMA KNCIOTHOCTU/WENOYHOCTHU, HEOPFraHUYECKMX 3arpA3HeHWiA.

O6HapyxeHue xnopua- u cynbhat-uoHoB B npobe noyssl. CocTaBneHne ypaBHEHMIT peakuuil 0OHApPYKEHMA. 5

CpaBHeHMe NoNyYeHHbIX NOKa3aTenen C HOPMATUBHLIMU (CPABOYHLIMU) 3HAYEHUAMMU.

2. labopaTopHas pabota «OnpegeneHue pH BOAHON BITAXKKM NOYBbI, €€ KUCIOTHOCTU U LENOYHOCTUY.

WccnepoBaHue BOLHbIX BbITAXEK 00pa3LL0B roTOBbIX MOYBEHHbIX CMECeit (41 pa3HbIX TUMOB PaCTEHMIA).

OnpepeneHve pH noysbl ¢ MCNoNb30BaHWEM MHAMKATOPOB. OLeHKa TUNOB NOYB B NPEACTABIEHHbIX 06pa3Lax

(cunbHOKMCNas, Kucnas, cnabokucnas, HelTpanbHas, WenoyHas).
Tema 9.1.5. OcHoBHOe copepxaHue 10 OK 01
Wccneposatue TeopeTtuyeckoe obyyeHue 2 0K 02
00BEKTOB YyebHo-nccnenoBaTeNbCKU NPOEKT B 06/1aCTH UccnefoBaHus obbekToB 6uocdepsl. 0630p TeM yyebHo- OK 04
6uocdepsl nccnefoBaTeNbCKMX NPOEKTOB. AIrOPUTM BbINOHEHMA npoekTa. OnpeaeneHne npobaembl UCCNEfOBAHMUS. 2 0K 07

MeToabl noncka, aHann3a u 06paboTku MHGOPMALLMM O MPOEKTE B PA3NIUUYHBIX UCTOYHUKAX. TK...

MpakTuyeckue 3aHATUA

060CHOBaHME aKTyanbHOCTU BbIOPaHHOM Tembl. BbisiBneHue npobnembl uccnepoBaHus. Beilbop obbekToB U 2

MeTOAOB uccnepoBaHuA. [locTaHOBKa Lenei u 3agay uccnefoBaHus. Onpe,u,eneHMe NpoayKTa uccnenoBsaHus.

Onpe,u.eneHwe 3TanoB U COCTaBNeHNE NJ1aHa NCCnefoBaHuUA.
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3awmuta npoekta: [lpepcTaBneHue pesynbTaTOB  BhIMOJHEHUS  Y4eOHO-UCCNEA0BATENbCKUX  MPOEKTOB 2

(BbICTYNNIEHME C Npe3eHTaumeit).

JlabopatopHsle 3aHATUA 4

WccnepoBaHue npeanoxeHHOro 06beKTa Ha KUCIOTHOCTb, LWENOYHOCTb, XUMUYECKUIA COCTaB (3arps3HuTeny,

MaKpo- U MUKpo3nemeHThl). 06paboTka pe3ynbtaToB UcciepoBanus. OLeHKa KayecTBa UCCNefyemMoro o0beKTa, 4

NCXOAA U3 pe3ybTaToB XMMUYECKOT0 aHanun3a.
*Paspen 9.2. UccnenoBaHue M XMMUYECKMUiA aHann3 06beKToB TexHocdepbl (BN YKPYMHEHHbIX rpynn cneyuanbHocTein/ 36
npogeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHOe copepxaHue OK 01
OcHosel NlabopatopHsble 3aHATUSA 2 TIK...
nabopartopHoit JlabopatopHas paboTa «0cHoBbl N1aGOPATOPHOI MPAKTUKUY.
NPaKTKKN B JlabopaTtopHas nocyaa u xumuyeckue peaktusbl. OCHOBHblE NabopaTopHbie onepauuu. JlabopatopHoe 2
npodeccuoHanbHbl |o6opyaosaHie. TexHika 6e30nacHOCTY 1 NpaBuna paboTsl (NoBefeHNs) B taGopaTopuu.
X nabopatopuAX  |fpakTudeckue 3aHATUS 6

BbinosHeHMe TUNOBbLIX PAacYeTOB MO TEMATUKE IKCNEPUMeEHTA (BbIXOA NPOAYKTA peakuum, Macca HaBeCKHU, 00beM

pactBoputensi). 06paboTKa AaHHbIX, aHANN3 U OLEHKA MX JOCTOBEPHOCTU (BbIYUCIEHWUE CPELHEro 3HaYeHUs 6

3KCNepUMeHTaNIbHbIX JaHHbIX, NorpewHocTH). NpeacTaBneHne B pa3nnyHon popme pe3ynbTaToB 3KCNEpPUMEHTa

(Tabnuua, rpaduk, oTYeT, [OKNAA, NPe3eHTaLms)
Tema 9.2.2. OcHoBHOe copepxaHue 6 OK 01
Xumunyeckui TeopeTtuyeckoe obyyeHune 2 OK 02
aHaius Ha3HauyeHune TexHMYecKon Boabl. TpeboBaHMA K TEXHUYECKON BOLE NO rpynnam noTpedbneHus. OK 07
TEXHUYECKUI BOAbl [KayecTBO TEXHUYECKO BOAbI pa3HbIX BUAOB. XMMUYECKUIA aHanU3 U NPOU3BOACTBEHHbIN KOHTPOAb COCTaBa fIK...

TexHuU4eckon Bogbl. CywHOCTb METOAA TUTPOBAHUA. )

AHanu3 TexHn4YecKo BOAbI HA XXEeCTKOCTb M Apyrue nokasatenu. KWcnoTHOCTb 1 wenoyHocTb Bogbl. OnpefeneHue

obweit 1 cBOGOLHOM LWENOYHOCTU (KMCNOTHOCTU) METOLOM TUTPOBaHMA. pH cpeabl U METOAbI ee onpeaeneHus.

¥ecTKoCTb BOAbl M METOAbI €€ onpeaeneHus.

lMpaKkTuyeckue 3aHATUA 2

Cnocobbl BblpaXXeHUs KOHLEHTPALWMM PacTBOPOB: MACCOBas [0AS PACTBOPEHHOro BELWECTBa, MONAPHAs U >

MONANbHAA KOHUEHTPaLUuUn. TVITp pacTBoOpa. PeweHne NPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aJlaHUI Ha
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pacyet KOHLI,EHTpE\LI,VIVI 3arpA3HAWNX BeWeCTB N UX CpaBHEHUE C nNpefenbHO A0ONYCTUMbIMU KOHUEHTpAaUNAMU

(NOK).

JlabopatopHsble 3aHATHUSA

WccnepoBaHue XMMU4eCcKoro coctasa npob TeXHUYECKO BOAbI.

JlabopatopHas paboTa Ha Bblbop:

1. labopaTopHas paboTa «OnpefeneHue xNopua0B METOLOM TUTPOBAHUSA B TEXHUYECKOW BOAEY.
OnpepeneHue xNOpUA-MOHOB METOLOM apreHTOMeTpUM € HUKCMPOBAHWEM KOHLA TUTPOBAHMA No meToay Mopa
(ocaguTenbHoe TUTPOBaHME).

2. JlabopaTopHas paboTa «OnpefeneHue ecTKoCTM TEXHUYECKON BOALI METOAOM TUTPOBAHUSAM.
KomnnekcoHoMeTpuyeckoe onpeaeneHune XecTkocTh (CyMMbl MOHOB KabLMA U MarHusa) B Cpefie aMMOHMUIAHO-
ammuayHoro 6ydepHoro pacteopa (pH 9-10) no 06pazoBaHmio C TPUNOHOM b ManofMCCOLMMPOBAHHBIX
KOMMNEKCHbIX COELUHEHMWIA.

Tema 9.2.3. OcHoBHOe copepxaHue 0K 01
Xumnyeckuii Teopetuyeckoe obyyeHne 0K 02
aHanns Bo3flyxa XuMuyeckuii coctae aTMocdepHoro Bo3ayxa, Bo3ayxa paboyeil 30Hbl. BpeHbie BewecTsa u NnpuMecH B BO3ayxe 0K 07

KUNbIX NOMELLEHNIA, B BO3Ayxe paboyeit 30Hbl. HopMaTuBHbIE LOKYMEHTbI. MocnefcTBUSA BO3AECTBUSA BbICOKOM TK...

KOHLEHTpaL MW YrNEKUCNOro rasa Ha OpraHu3Mm yenoBeka. MeponpuaTus No CHUXKEHUIO YPOBHS 3arps3HEHHOCTY

BO3/yXa UCCNefyeMOoil KOMHATbI.

MpakTUyeckue 3aHATUA

TMrneHMYecKas OLeHKa CTeNEHMW 3arpsisHeHUs BO3AyXa NOMELWEHMA Ha OCHOBE CONOCTABEHUS KOHLEHTpaLMH

AMOKCMAA YrNepoaa C COOTBETCTBYIOWMUM TMTUEHNYECKUM HOPMATUBOM.

PeweHune NpaKTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3alaHNI1 HA pacyeT KONMYeCTBa BELLECTBA,

KOHLEHTpaLuit BpegHbIX NpuMeceit B aTMOCHEPHOM BO3AYXE U BO3LyXe NOMeLLeHUi.

JlabopatopHsble 3aHATHSA

JlabopatopHas pabota «OnpepeneHue coOfepXaHWs YrAeKUCNOro rasa B BO3Ayxe MOMeLleHUs 3Kcnpecc-

meTofom». iccnepoBarue npob Bo3fyxa pabouyeit 30Hbl. OnpefeneHne cogepiaHus yrnekncnoro ra3a B BO3ayxe

NOMeLLEHUA IKCNPECC-METOLOM.
Tema 9.2.4. OcHoBHoe cofiepxaHue 0K 01
Xumnyeckuit TeopeTuueckoe obyyeHue 0K 02
aHanu3 npob 0K 07
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MaTepuanoB Knaccudukaums matepmanos, MCNONb3yeMblX B CTPOUTEbHO-PECTABPALMOHHON LEeATENBHOCTYU NO COCTABY, UX K...
CTPOUTENbHO- Ha3Ha4yeHWe N NpuMeHeHUe. XUMUYECKMNII aHANNU3 MATEPUANIOB CTPOUTENbHO-PECTABPALMOHHO AEATENBHOCTH U
pecTaBpaLMOHHON [An3aiHa. XMMUYECKMiA COCTAB MUTMEHTOB, KpacuTeNen, BAXKYLNX CMeceil, 0COOeHHOCTH UX CBOWCTB U
[EeATENbHOCTY U NpUMeHeHUs B NPOEeCCMOHANbHOI AeaTeNbHOCTU. BellecTBa, MCNoNb3yeMble B KAUECTBE MUTMEHTOB W
[M3aliHa cBA3ytowmux matepuanos. Nctopuyeckas cnpaska. CoBpeMeHHbIe MaTepuani.

MpakTuyeckue 3aHATUA 2

KauecTBeHHbI M KONMYECTBEHHbI COCTAaB NPO6 MAaTepUanoB CTPOUTENbHO-PECTABPALMOHHON [EATENbHOCTY U

Av3aiiHa. Knaccudukauus Kpacok No YKPLIBUCTOCTM, MPO3PAYyHOCTM B 33aBUCMMOCTM OT WCMONb3yeMblX

NUrMEHTOB U CBA3YIOWMX BewecT. OnpeaeneHne coctaBa Kpacok Ha COAepiKaHMe MUKPO U MAaKpPO3JeMeHTOB. 2

PeweHne NpaKTMKO-OPMEHTUPOBAHHBIX 3aaHUi MO XMMUYECKOMY aHanu3y npob MaTepuanoB CTPOUTENbHO-

pecTaBpaLMOHHON AeATENbHOCTU U AN3aiiHa.

JlaGopatopHble 3aHATUA 2

WccnepoBaHue matepuanoB CTPOUTENbHO-PECTABPALMOHHON LEATENBHOCTY U AU3aiiHa.

JlabopatopHas paboTa Ha Bblbop:

1. labopaTopHas pa6oTta «M3rotoBneHne kpacok (nofGop NUTMEHTOB U CBA3bIBAIOLLMX BELLECTB)».

WccnepoBaHue NpupoAHbIX MUHEPANOB, MOJYYEHWUE NUTMEHTOB MYTEM XMMUYECKUX PeaKLMii, onpeaeneHune

cBA3ytoWwMx matepuanos. CpaBHEHME YKPLIBUCTOCTU U NPO3PAYHOCTU NOJYYEHHBIX KPAaCOK NYyTEM HAHECEHMUSA UX

Ha InCT Bymarwu. 2

2. JlabopaTtopHas paboTa «MccnenoBaHne CBOMCTB BAXYLWMX BELWECTB HA NPUMEpE TUNCay.

OnpepeneHne cKOPOCTU CXBATbIBAHUA MPUPOAHOIO U CTPOUTENBHOTO runca. PakTopsl, ycKopswLwme 1

3aMeAnsLLMe cxBaTbiBaHMe NPUPOAHOro runca. N’mncosoe TecTo, Temnepatypa ero 3actbiBaHus. CpaBHeHue

CKOPOCTU CXBaTbIBAHWUA NPUPOLHOTO U CTPOUTENLHOTO FUMca, onpefeneHne hakTopos, BAUAIOLWMX HA CKOPOCTb

CXBATbIBAHWS CTPOUTENLHOTO FUMCa, ONpeaeNeHne TeMnepaTypbl 3aCTbiBaHMA TMCOBOTO TeCTa.
Tema 9.2.5. OcHoBHoe cofiepxaHue 10 0K 01
WccneposaHue TeopeTuueckoe obyyeHue 2 0K 02
06beKTOoB YuebHo-uccnepgoBatenbckuii NpoekT B 06nactu uccnefoBaHns obwvekto TexHocdepsl. 0630p Tem yyebHO- OK 04
TexHochepbl nccnefoBaTeNbCKUX MPOEKTOB. ANropuTM BbiMONHeHUs npoekTa. OnpepeneHue npobnembl UcCnefoBaHUS. 2 OK 07

MeTonbl NOMCKa, aHanu3a u 06paboTkM MHDOPMALMM O NPOEKTE B Pa3NUYHbLIX UCTOYHUKAX. TK...

MpakTuyeckue 3aHATUA 4
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06ocHOBaHME aKTyanbHOCTU BbIOpaHHON TeMmbl. BbisiBneHue npobnembl ucciepoBaHus. Beibop 06bekTOB U

MeTOA0B MccnefoBaHus. NocTaHoBKa Leneit 1 3agay uccnegoBanus. OnpepeneHne npoaykTa uccnefoBaHus. 2
Onpepenexue 3TanoB U COCTaBNeHWE NNaHa UCCNEL0BAHMS.
3awuta npoekta: [lpepfcTaBneHue pe3ynbTaToB  BbINMONHEHWUS  y4yebHO-UCCNefoBaTENbCKUX MPOEKTOB 2
(BbICTYNNIEHME C Npe3eHTaumeit).
NlabopatopHble 3aHATUS 4
WccnepoBaHue npepnoxeHHOro 06beKTa Ha KUCAOTHOCTb, WeENO0YHOCTb, XMMUYECKNI cocTaB (3arpasHutent,
MaKpo- 1 MUKpo3nemeHTbl). 06paboTka pesynbTatoB uccnefoBaHus. OLeHKa KayecTBa Uccnefyemoro obbekTa 4
UCXOAA W3 pe3ynbTaToB XMMUYECKOro aHanusa

MpomexyToyHas atrectauus no gucumnauHe (3K3ameH)

Bcero 144

*06pa3OBaTeanaﬂ OpraHusauus BbI6MpaeT OAUH MOAyNb U3 NpeanoXXeHHbIX.
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3. Ycnosus peanvsauum nporpammbl 061ieo6pasoBaTenbHO| AUCLUNANHDI
3.1. Tpe6oBaHUA K MUHUMANbHOMY MaTepUabHO-TEXHUYECKOMY 06ecneyeHuio

[ns peanu3aumMu nporpammbl OUCLUMMAWNHBI AOMXHbI ObiTb NpPeAYyCMOTPEHHI
cnepylolme cneunanbHble NOMeleHns: Y4eOHbll KabUHET XuMun u/mnn yyebHoi
XMMUYeckoin nabopatopuu.

O6bopymoBaHue yuyebHOro KabuHeTa (HarnagHble nocobua): Habopbl
LIAPOCTEPIKHEBbLIX MOJIENEN MONIEKY, MOAENW KPUCTANIMYECKMX PELLETOK, KONNEKL MM
NPOCTbIX M CNOXHbIX BEWECTB U/UAN KOANEKLUU MNOAMMEPOB; KOMNEKLUMS TOPHbIX
nopoa W MuHepano, Tabnuua MeHpeneeBa, yyebHble GuAbMbl, LMGDPOBbIE
obpa3oBaTe/ibHble pecypchbl.

TexHuyeckue  cpeactBa  OOyyeHUA:  KOMMbIOTEP € YCTPOCTBAMM
BOCMNPOM3BEAEHNUsA  3BYKA, MPUHTEP, MYyAbTUMEAMA-NPOEKTOP C  3KPaHoM,
MyNbTUMEANIAHAA AOCKA, YKa3Ka-Npe3eHTep ANA Npe3eHTalui.

O6opynoBaHue nabopatopunm U pabounmx MecT nabopaTopuu: MeH3ypKM,
NUNETKN-KanenbHULbl, TEPMOMETPbl, MUKPOCKOM, JyNbl, NPeAMETHbIE U MOKPOBHbIE
CTeKNa, NNaHLWeTbl AN KanebHbIX peakuuii, punbTpoBanbHas bymara, npoMblBaiKu,
CTeKNSHHble NPOOMpPKM, pe3nHoBble npobkW, GoHapuKkKM, HAbOp peaKTUBOB,
CTEKNSHHbIE MaNoyYKW, WTATUBbLI ANs MNPOOUPOK; MepHble UMAUHAPLI, BOPOHKM
CTEKNAHHblE, BOPOHKW AenuTenbHble uunuHapuyeckne (50-100 mn), cTynku c
necTukom, hapdoposble YaLKK, MUHLETDI, DUNLTPLI OYMaXHble, BaTa, Mapis, YacoBble
CTeKNa, 3NEeKTPOMIUTKK, NabopaTopHble WTATUBbI, CNUPTOBLIE TOPENKMU, CRUYKMY,
npubop pns nonyyeHus rasos (Unm npobMpka c ra3o0TBOLHOMN TPYOKOW), AepxaTenu
ANS NPOOMPOK, CKNAHKM A5 XpPaHEHUS PEaKTUBOB, Pa3aaTOYHbIE NOTKK; XMMUYECKUE
ctakaHbl (50, 100 1 200 mMn); wnaTenn; NMHLETbI; TUTebHbIE WUMLbI; CEKYHAOMEPDI
(Taitmepsbl), MepHble Npobupkn (Ha 10-20 M) u mepHble Konbsl (25, 50, 100 1 200
M), BoAsAHas 6aHA (MW TePMOCTAT), CTEKNSHHBIE NaNOYKU; KOHUYECKUe Konbbl A
TuTpoBanua (50 u 100 mn); WHOMKATOpPHble MONOCKM ANA onpepeneHus pH u
CTAaH4APTHAA MHOMKATOPHASA LWKana; YHUBEpPCanbHbIN UHAMKATOP; nuneTku Ha 1, 10,
50 mn (unn po3atopbl Ha 1, 5 u 10 mn), GlOpeTKU ONA TUTPOBAHUA, MESULMHCKMUE
wnpuubl Ha 100-150 mn, nabopaTopHble U/MAKM aHanUTUYecKue Bechl, pH-MeTpbl,
CYLWWMbHbIN WKad, n ap. nabopaTopHoe 060pyaoBaHueE.

3.2. MHdopmaumoHHoe obecneyeHue peannsauuu nporpammsl

1. [dns peanusauum nporpammbl 6MbNMOTEYHBIA (OHL 06pa3oBaTeNbHOM
OpraHu3aumMm [OMKEH MMETb MeyaTHble W/UAKU 3NeKTPOHHble 0O6pa3oBaTefibHble W
MH(DOpPMALMOHHbIE  pecypchl, PEeKOMeHAOBaHHble  ANfA  WCNONb30BaHMA B
ob6pa3oBaTesibHOM NpoLecce, He CTaplue NATU IeT C MOMEHTa M3[aHus.
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2. PekomeHpyeMble NeyaTHble U34aHMA N0 peann3aLnm obueobpa3oBaTebHOM
AMCUMNAMHLI NPeACTaBNeHbl B METOAWMYECKUX PEKOMeHAALMAX Mo OpraHM3aLuu
0byyeHus.
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4. KoHTponb 1 oueHKa pe3ynbTaToB 0CBOEHUA 001ie06pa3oBaTeNbHOM AUCLUNANHDI

KoHTponb 1 oLeHKa pe3ynbTaToB 00y4YeHUs OCyLECTBASAETCA NpenojaBaTesem B
npouecce npoBefeHMs MpPaKTUYECKUX 3aHATMIA M nabopaTopHbiX  pabor,
TECTUPOBAHUSA, A TAKXe BbINOJHEHUS 00YYAOWMMUCA WHAUBUAYANbHLIX 3adaHMUil,
NPOEKTOB, UccienoBaHUin. Pe3ynbTaThl 06yyeHMs onpepensiioT, 4To obyyallimecs
AO/KHbI  3HATb, MNOHMMATb W AEMOHCTPUPOBATbL MO 3aBEPLIEHUU U3YYEHUS
AUCLUMNNNHBI.

[ns dhopMMpoBaHMA, KOHTPOAS U OLEHKU pe3yibTaToB OCBOEHMA Y4YeOHOIA
AUCUMNANHBI MCNONb3YETCA CUCTEMA OLEHOYHBbIX MEpPONMPUATUN, NPeaCcTaBNAoLas
co60i1 KOMMNEKC y4eOHbIX MEPONPUATHIA, COrNACOBAHHbIX C pe3yibTaTaMu 0byyeHus
n chopmynupoBaHHbix c ydyetom ®IFOC COO (npegmeTHble pe3ynbTaThl Mo
aucumnanne) n ®roC CNO.

Ne Monya / Pasnen Pe3ysabTat 00y4yeHus OueHoYHbIe MEpPONIPUATHS OK
/ Tema
I |OcHoBHOII MOaYJIB
1 |Pa3gea 1. DopmyanpoBaTh Ha30BbIe
OcHoBBI MOHATHS U 3AKOHbI XUMUH
CTPOEHUA
BelecTBa

1.1 |Ctpoenue atomoB |CoCTaBIATh XUMHUYECKHE 1. Tect «CtpoeHne aTOMOB OK 01
XUMHYECKHUX bopMyIIbl COEIMHEHUH B XUMHUYECKHX AIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTENEHBIO [IPUPOAA XUMUUECKOU CBSI3N».
npupoaa OKHCIICHUSI XUMUYECKHUX 2. 3agauM Ha COCTaBIICHUE
XUMUYECKON 3JIEMEHTOB, UCXOAS U3 XUMHYECKUX HOopMyIT
CBS3U BaJICHTHOCTH U JIBYXaTOMHBIX COEIUHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCHIOB, CYIb(MUIOB,
TUAPUJIOB U T.I1.).

1.2 (Ilepmonnueckuit | XapakTepu3oBaTh IIpakTuko-opuentupoBanusle |OK 01
3aKOH U TAOJHIA |XUMHYECKUE DIIEMEHTEL B TEOPETUUYECKHUE 3aJaHUs Ha OK 02
.. MenneneeBa |COOTBETCTBUU € UX XapaKTEPU3aLUI0 XUMHUECKUX

MIOJIOKEHUEM B 37eMeHTOB: «MeTannuueckue /
NEPUOIUYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKHUX JIEMEHTOB AIEKTPOOTPULATENBHOCTD U
.. Menneneena CPOJICTBO K BJIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B IEPUOAUYECKON
CUCTEME XUMHUYECKUX
anemenToB .M. MenneneeBay.
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

2 |Pa3mea 2. CocraBasath ypaBHeHusi u |Kontposabnasi padora
XuMHYecKue cXeMbl XUMHYECKUX «CTpoeHue BellecTBa
peakuuu peaxkuui XHMHYeCcKHe PeaKkium

2.1 |Tunesl CocTaBisiTh peakuu 1. 3amauu Ha cocTaBiIcHUE OK 01
XUMHYECKHUX COEIMHEHUS, PA3NIOKEHUS, |ypaBHEHUN peaKIiuii:
peakuuit oOMeHa, 3aMelIeHuUs, — COEMHEHMS], 3aMEeILECHUS,

OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIC
PeaKIfy U peaKiuu
KOMILIEKCO0Opa3oBaHus (Ha
npumepe
THPOKCOKOMILIEKCOB
QTIOMUHHUS M IIMHKA) C
ydJacTHEeM HEOpraHUIeCKUX
BEIIIECTB

pasnokeHusi, OOMeHa U peaKIuit
C y4aCTHEM KOMILIEKCHBIX
COeIMHEHN (Ha IpUMepe
T'UIPOKCOKOMIIJIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIUTENBHO-
BOCCTAaHOBUTEIBbHBIX pEaKLUi ¢
HCIIOJIb30BAaHUEM METO/1a
ANEKTPOHHOTO OallaHca;

— C y4acTHEM KOMIUJIEKCHBIX
COeMHEHM (Ha IpUMepe
T'MIPOKCOKOMIIJIEKCOB IIMHKA U
AITIOMUHUS).

2. 3aauu Ha pacuer
KOJMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKuu COeJMHEHHsI; MaCCOBOM
Wi 00BEMHOM TOJN BBIXO/1a
MPOAYKTA PEaKIUH COCTUHECHUS
OT TEOPETUYECKH BO3MOXHOTO0;
00BEMHBIX OTHOLICHUH Ta30B;
KOJMYECTBEHHBIX
XapaKTePUCTHK UCXOJHBIX
BEUIECTB U MPOYKTOB PEAKILIUH;
Macchl (00BeM, KOJTMIECTBO
BELIECTBA) IPOIYKTa PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB JJaHO B
BHJIE PACTBOPA C OIIPENEICHHON
MacCOBOH J0JIEH PACTBOPEHHOIO
BElIEeCTBA.
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPONIPUSTHS

OK

2.2

DIIEKTPOIIUTHYECK
ast AMCCOIaIus u
WOHHBIN 0OMEH

CocTaBisiTh ypaBHEHUS
XUMHYECKHX PEeaKINU
HOHHOTO OOMEHaA ¢
y4acTUEM HEOPraHUYeCKUX
BEILIECTB

1. 3amaHus Ha coCcTaBJIcHUE
MOJIEKYJIAPHBIX U MOHHBIX
peaKkuuii C y4acTUEM OKCHJIOB,
KHCJIOT, OCHOBAHHH U COJICH,
MOHHBIX PeaKlMi THapOoIn3a
COJIEH, YCTAaHOBJIEHUE
WU3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JTaboparopHas paboTa
«Peakuuu rugponuzay.

OK 01

Pa3nen 3.
CtpoeHnue u
CBOMCTBA
HEOPraHUYecKuX
BellecTB

HccaenoBarb cTpoeHue U
CBONCTBa
HEOPraHMYeCKUX BellecTB

KonTtpoabsHnas padora
«CBoiiCTBa HEOPTrAaHMYECKHUX
BellecTB»

3.1

Knaccudukanms,
HOMEHKJIaTypa u
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

KnaccudumupoBarts
HEOpraHMYECKUE BEIIECTBA
B COOTBETCTBHU C UX
CTPOCHUEM

1. Tect «Homenkinarypa u
Ha3BaHWE HEOPraHUYECKHUX
BEILIECTB UCXOJSI U3 UX
XUMHYECKON (GOPMYITbI UITH
COCTABJICHHE XUMUYECKOMN
(hOopMyIIBI HCXOIS U3 HA3BaHUS
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
10711 (MacChl) XUMHUYECKOTO
JJIeMeHTa (COSAMHEHHUS) B
MoOJIeKyJe (CMECH).

3. [IpakTrueckue 3aganus 1Mo
KJacCU(UKAIUK, HOMEHKIIATYpe
U XUMHYECKUM (hopMyiam
HEOPraHWYECKHUX BEIECTB
pa3INYHBIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSA3U U TUIIA KPUCTAJUINYECKOU
pELIETKN.

OK 01

3.2

dusnko-
XHUMHYCCKHE
CBOMCTBaA
HEOPraHUYECKUX

YcraHnaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XHMHYSCKHX CBOHCTB
HEOPTaHWYECKHUX BEIIECTB

1. Tect «OcobeHnocTu
XUMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHI,
aM(pOTEPHBIX THIPOKCHJIOB

OK 01
OK 02
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
BEIIECTB OT CTPOEHUSI aTOMOB U coJei».

MOJIEKYJI, @ TaK)Ke TUIIA 2. 3agaHus Ha COCTaBJICHUE

KPUCTAJUIMYECKON PEIIETKH |yYpaBHEHUN XUMHYECKUX
peaxknuii ¢ yyacTueM IpOoCThIX U
CJIOKHBIX HEOPraHUYECKHUX
BEILIECTB: OKCHJ/IOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBaHUM U
amM(pOTEepHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3yIOUINX UX CBONCTBA
Y CITOCOOBI TIOJTyYCHHS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYECKUX BEIECTB.
4. Jlaboparopnas padoTa
«CBOICTBa METAJJIOB U
HEMETAIIJIOBY.

3.3 |IIpownsBoacTBO O6ocHoBbIBaTh 3HaueHUe U |[IpakTuko-opuentupoBanupie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7aHus 1O COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHil ¢
3HaueHue u OBITOBOI U y4acTHEM HEOPraHUYEeCKUX
MpUMEHEHHUE B MPOU3BOCTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX JUJIS UX
OBITY U Ha JESTEIIbHOCTH YeJIOBEKa UX |MIESHTU(DUKALIUN U
MIPOU3BOJICTBE (UBUKO-XUMHYECKUMHU MIPOMBIIIIJICHHBIX CIIOCO00B

CBOMCTBaMH MOJTy4YCHUS.

4 |Pa3znen 4. HccaenoBars crpoenue n | KontposabHasi padora
Ctpoenne u cBoiicTBa oprannveckux |«CTpoeHHe M CBOCTBa
cBoOiicTBa BellecTB OpPraHn4YecKHX BellecTB)
OpPraHu4ecKux
BellecTB

4.1 |Knaccudukamus, |KmaccudunuponaTh 1. 3aga"us Ha cocTaBJIEHUE OK 01
CTpOEHHE U OpraHMYEecKHe BEIIeCTBa B |HAa3BaHUI OpraHU4eCcKuX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpraHUYECKUX CTPOCHHEM WJTU MEXKITYHapOIHON
BEIIECTB CUCTEMAaTUYECKOU

HOMEHKJIaType.

2. 3agadusa Ha COCTaBJIEHUE
TTOJTHBIX ¥ COKPAIIEHHBIX

CTPYKTYPHBIX (hopmyT
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPONIPUSTHS

OK

OpraHUYEeCKUX BELIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3ajauun Ha ONpeaEeIeHUE
npocreiien GopmyIibl
OpraHUYeCKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOT'O COCTaBa
(B %).

4.2

CBoiicTBa
OpTraHUYECKUX
COCTMHEHNN

YcraHaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XHMHYSCKHX CBOHCTB
OpPTraHUYECKHUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3aganus Ha cocTaBIeHUE
YpPaBHEHUN XUMUYECKUX
peaKkuuii ¢ yyacTuem
OpraHUYECKHUX BEUIECTB Ha
OCHOBAaHMH UX COCTaBa U
CTPOCHHUS.

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOKCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEaKIil u
TEHETUYECKOM CBSA3HU
OpPraHUYECKUX BEUIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHsble 3a1aun mo
YPaBHEHUSM PEaKIUH C
y4acTHEM OpPraHUYEeCKUX
BEILIECTB.

4. Jlaboparopnas paboTa
«ITomyuenue >TuNEHA U
W3yYECHUE E€r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEILIECTBA B
KUZHEACITENBHOC
TH YEJIOBEKa.
IIpownsBoacTBo U
MIPUMEHEHUE
OpraHUYECKUX
BEILIECTB B
MPOMBIIUIEHHOCTH

OO00CHOBBIBATh 3HAYEHUE U
MPUMEHEHNUE OPTaHUYECKUX
BEIIECTB B OBITOBOI U
MPOU3BOACTBEHHOMN
JIEATEIIbHOCTHU YEJIOBEKA MX
(UBUKO-XUMHYECKUMHU
CBOMCTBaMH

[TpakTHKO-OPHEHTUPOBAHHBIC
3a7aHus 110 COCTABJIEHUIO
XUMUYECKUX PEAKLUN C
y4aCcTHEM OPTaHUYECKUX
BEIIECTB, UCIOJIb3YEMBIX IS UX
UICHTH(PUKAIUHN B OBITY U
MTPOMBIIIIJICHHOCTH.

OK 01
OK 02

40




Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
5 |Pa3men S. HUccaenoBars paBHoBecue [KontpoJsabHasi padora
KuHeTnueckue u |H CKOpocTh XuMHUYecKHX |«CKOpPOCTH XUMHYECKOi
TepMOJAMHAMMYEC |peaKI Ui peaknuu U XUMHUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUA
XHMHUYECKHX
peakuui

5.1 |Kuneruueckue Wccnenosath BIusiHNUE 1. JTaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPALlUH BBIOOD: OK 02
MPOTEKAHUS pearupyomux BemectB U |— «OnpezeneHue 3aBUCUMOCTH
XUMHUYECKHX TEMIEPaTyphbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peakuuit XUMHUYECKHUX PeaKIHii KOHIEHTPALUU pearupyronmx

BELIECTBY;

— «OrnpeneneHue 3aBUCUMOCTU
CKOPOCTH PEAKIMU OT
TEMIIePaTypbD».

2. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETHUYECKUE 3a/IaHUsI HA
aHanu3 (HaKTOpPOB, BIUSIOIINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIuu.

5.2 |Tepmoaunamuuec |HMccnenoBars BIUSHUE 1. 3amaun Ha pacuetsl TemioBbIX (OK 01
KHue W3MEHEHUS KOHIIEHTpauu [3¢dexToB xummudeckux peakmuii [OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEaKLUU CPEIbl U |1 OMpeIesIeHNe TUIIa PEaKuu
IPOTEKaHUS TEMIIepaTypbl Ha cMelleHue |(1mo TerioBomy 3¢ dexry: 3k30-
XUMUYECKHUX XUMHUYECKOTO PAaBHOBECUS  |U DHAOTEPMHUUYECKHUE).
peakuui. 2. IIpakTUKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/1aHKs HAa TPUMEHEHUE
XUMHUYECKUX npuniuna Jle [larense ps
peakuuit HaXO0X/ICHUS HallpaBJICHUS

CMEILIEHUs] PAaBHOBECHS
XUMHYECKON peaklny U aHaIn3
(axTOpOB, BIUAIONIUX HA
CMENICHUE XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas pabota
«M3yueHue BIUSAHUS Pa3IMUHBIX
(hakTOpOB Ha CMEIICHUE
XUMHYECKOTO PABHOBECH .

6 (Pa3nea 6. HccaenoBars nucnepcHblie [ KoHTpobHast padoTa mo reme

JAucnepcHbie CUCTEMBI «/IucnepcHble cucTeMb»
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Monyas / Paznen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
CHCTEMBI
6.1 |ducnepcHeie Paznuuars ucTuHHBIE 1. 3aaun Ha IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 pacTBOPbI, KOJJIOUIHBIE pacTBOpOB. OK 02
(bakTophl X pacTBOpbI U 2. [TpakTUKO-OpUEHTUPOBAHHBIC
YCTOMYHUBOCTH rpy0OaUCIepCHBIE CUCTEMBI [pacueTHBIC 3a/1aHus Ha
Ha OCHOBE XMMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
IKCIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue HUccnenoBath pusnko- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XUMHYECKHUE CBOMCTBA BEIOOD):
JUCIIEPCHBIX pa3IuYHbIX BUJIOB — IIpuroroBnenue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue TUCTIEPCHBIX
CUCTEM.
7 [(Pa3nea 7. HccienoBaThL CBOMCTBA
KauecTrBeHHBbIE |OpPraHMYecKHUX U
peakuuu HEOPraHu4ecKHX BellecTB
00Hapy:KeHHU s € HCI0JIb30BaHHEM
OPraHN4YeCcKNX U |KadyeCTBeHHBIX peaKiuil
HEOpraHMu4ecKHUX
BellecTB
7.1 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIE PEAKIIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEILECTB |— AHAIUTHUYECKHE PEaKLUU
AHHOHOB kaTtuoHoB [-VI rpynm;
— AHUIUTUYECKHUE PEaKIINU
AHUOHOB.
2. [TpakTryeckue 3a1aHus Ha
COCTABJICHUE YPaBHEHUU
peakiuii oOHapy>KeHUs
KaTMOHOB [-VI rpynn u
aHUOHOB, B T.Y. B MOJIEKYJIIPHON
Y MOHHOU popMax.
7.2 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
OpTraHUYECKHUX KaueCTBEHHBIC PEAKIIUH BBIOOD):
BEILIECTB OpraHMYECKHUX coeMHEeHN |— KauecTBeHHBIE peakiuu Ha
OTJIEJIBbHBIX OT/JIEJIbHBIX KJIaCCOB OT/ZI€JIbHBIE KIIACCHI
KJIaCCOB C OpPraHUYECKUX BEUIECTB;
MCII0JIb30BaHUEM — KauecTBeHHbII aHanmu3
KaueCTBEHHBIX OpPraHUYECKUX COEAMHEHUH 110
peakiui (YHKIIMOHATLHBIM TPYTITIaM.
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Monyas / Paznen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
2. [TpakTryeckue 3a1aHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakmuii oOOHaApYKEHUS
OpraHNYeCKUX COCTMHEHUH.
II |[IpuxkiaaxHoit MoayJIb
8 (Pa3nex 8. OueHuBaTthb nocjeacTBusi |3amura Keica (¢ yueTom
Xumus B ObITY U |OBITOBOM U Oyayuiei nmpogeccuoHaIbHOM
NMPOU3BOJICTBEHH |MIPOM3BO/ICTBEHHOM AesTeJIbHOCTH)
0ii 1eITeJIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C
YeJI0BeKa MO3ULMHA IKOJIOTHYECKOM
0e30MmacHOCTH
Xumus B ObiTy 1 |OueHuBath nocneActsus  (Keiic (¢ yuetom Oyaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccroHanbHOM OK 02
U IeATEIbHOCTH  |IPOU3BOJICTBEHHOM JeATEeIIbHOCTH ) OK 04
yeJIoBeKa NEITEILHOCTH YeioBeKka ¢ |Bo3MoOKHBIE TEMBI KEHCOB: OK 07
MO3UIIMH DKOJOTHUECKOU 1. IloTemnenue KimMara u
0€e30I1aCHOCTH BBICBOOOXIEHUE T'a30BBIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ais
aBua-, MallMHO- U
pUOOPOCTPOCHHUS.
3. HoBble maTepuaibl asis
COJIHEUHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX IPENapaToB.
9.1 (Pa3men 9.1. HNHTepnipeTupoBaTh 3amuTa yueoHo-
HccnenoBanue u |XUMHYECKHeE NMPOLECCH] M (M CCI€I0BATEIBCKOI0 MPOEKTA
XHUMHYECKHH siBJieHus1 B Onocgepe (c yueTom Oyayurei
aHau3 00bEeKTOB npogeccuoHaIbLHOM
onocdepnbi AesiTeIbHOCTH)
9.1.1|OcHoBbI Bomonssate nonssiii nuka | 1. Jlaboparopuas pabota OK 01
nabopaTropHOit AKCIIEPUMEHTAIBHOTO «OcHOBBI TaOOPATOPHOI

MPAKTUKU B
npodeccuoHanbH
BIX JJaOOpaTOpHUX

WCCJICTOBAHMSI C
COOJIIO/ICHHEM TIPaBUI
0e30macHOT0 00paIeHus ¢
BEIIECTBAMH U
1a60paTOPHBIM
000py10BaHHEM

MIPAKTUKN.
2. Tunossle pacyeTsl 110
TEMaTUKE DKCIIEPUMEHTA.

3. 3amauu Ha BLIYUCIICHUE
CPEIHETO 3HAYCHHUS
JKCIIEPUMEHTAIBHBIX JAHHBIX,
MOTPEIIHOCTH.

4. IlpencraBieHue pe3yIbTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
dbopme (Tabnuia, rpaduk,
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
OTYeT, AOKJIAJI, TPE3CHTAIINS ).
9.1.2 | XuMnueckui Hccaenosate xumuueckui |1. Tect «CBoiicTBa U cOCTaB OK 01
aHaju3 Mpoo BOJIBI |COCTAB POO BOJIBI BOIBD). OK 02
2. 3agangne « XUMUYECKUU OK 07

COCTaB BOJIbI, TUII BOABI 1
CIOCOOBI €€ MPUMEHEHH (C
MCIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCKHUe 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPQXEHUS KOHIIEHTPAIHi 1
nepecyeT KOHLEHTpaIuii (¢
MCIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTa Ha
BEIOOD:

— O4ucTKa BOJBI OT
3arps3HCHUI;

— Onpenenenune pH BoabI 1 ee
KHCIIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIBI M CTIOCOOBKI €¢
YCTpaHEHHUSI.
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
9.1.3 | Xumnueckui Uccnenosars xumuueckuii |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJIYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJs1IKE B cocTaB npoAaykroB |(OK 07
MPOIYKTOB MIUTaHUS.
MUTAHUS 2. IlpakTUKO-OpUEHTUPOBAHHBIE
3alaHys 110 KYJIMHAPHOU
TEMAaTHKE.
3. JlaboparopHas pabota (Ha
BBIOOD):
— OGHapyKeHHUEe HUTPATOB B
MPOJYKTaX MUTaHMUS,
— HMccnenoBanue npoayKToB
MUTaHUS Ha HaJU4YKe YTIIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YIJIeBOJIOB
(kpaxmail, TJIFOKO3a, caxaposa).
9.1.4 | Xumuueckuit UccnenoBats xumuueckuii |1. Tect mo teme «Xumuueckuit [OK 01
aHaym3 mpood COCTaB MPOO MOYBHI COCTaB HEOPTAaHUYECKUX U OK 02
MOYBBI OpPTaHUYECKUX YIOOPCHHID». OK 07

2. 3aganue «B3anMoOCBsI3E
cocTaBa MOYBbI, TUII TOYBBI U €€
Ha3HAYCHUS.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— OOHapy>xeHue
HEOPraHUYECKUX IpUMeEce B
mpoOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U LIEIIOYHOCTH.
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPONIPUSTHS

OK

9.1.5

HUccnenosanue
00BEKTOB
ouocdepsl

HccaenoBaTs XUMHYECKUN
COCTaB 00BEKTOB OMOCGhEpHI
Ha IpUMEPE MPOAYKTOB
MMUTAHMS, BOJBI ¥ TTOYBBI

YyeOHO-ucCIen0BaTENbCKAI
MPOEKT B 00J1aCTH
HUCCIIENOBAHUSA OOBEKTOB
ounocdepsl.

Bo3M0OKHBIE TEMBI IIPOEKTOB:
1. MccmenoBanue cocTaBa
MHHEPAIBHON BOJBI U
PEKOMEHIalluH 110 €€
HCIIOIL30BaHUIO.

2. UccnenoBanue
pa3pyLIAOIIEro JIeUCTBUS
MPUPOIAHOMN BOJBI HA
CTPOUTETBHBIEC MaTEPHAIIBI.
3. CocTaBieHue IpoOeKTa
[[BETHHKA/Oropoja/cana B
3aBHCHMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOalaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COZIEP>KaHUSI XUMHUECKHUX
Makpo U MUKPODJIEMEHTOB B
MPOIYKTaX MUTAHMSL.

5. UccnenoBanue KauecTBa
MUTHLEBOI BOJIBI.

6. Uccnenoanue mpod
BOJIOITPOBOJHOM BOJIbI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHue )KECTKOCTH BOJIbI
B CEIILCKOXO03IMCTBEHHOMN
JIeSITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccnenoBanue u
XUMHYECKHM
aHaJIN3 00bEKTOB
TexHochepbl

HNurepnperupoBath
XHMHUYECKHe Npouecchl U
sIBJICHUA B TexHOochepe

YyedHo-ncCIe10BATENbCKUI
NPOoeKT (¢ yyeTrom Oyayeit
npogdeccuoHaIbLHOM
JesATeIbHOCTH)
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

9.2.1 |OcHOBBI BoimonasaTe nonuerit uka - | 1. JlabopatopHas pabora OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOPHOMH
MPAKTUKHU B UCCJIETOBAHMUSI C MPAKTUKN.
po)eCCHOHANIBH  |COOJTI0ICHUEM TTPABHIT 2. TumoBble pacueTsl MO
BIX TabopaTopHsiX [0e30macHOro OOpameHHs C |TeMaTHKe SIKCIIEPUMEHTA.

BEILIECTBAMU U 3. 3ajauu Ha BHIYUCIICHHE
1ab0paTOPHBIM CPEIHETO 3HAYCHHUS
00opy10BaHUEM AKCIIEPUMEHTAILHBIX JAHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHre pe3yabTaTOB
SKCIEPUMEHTA B PA3IMYHOU
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).

9.2.2 | XuMuueckui Uccnenosars xumuueckuii |1. 3amaun Ha onpeneneHne OK 01
aHaym3 mpood COCTaB MPOO TEXHUYECKOW |METaJIOB, HEOPTaHUIECKUX OK 02
TEXHUYECKON BO/IbI AQHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIECTB B TEXHUYECKON BOJIE

pPa3HOTO Ha3HAYCHUSI.
2. IIpakTuKO-OpUEHTUPOBAHHbIE
TEOpeTUYeCKHe 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPQXEHUS KOHIIEHTPAIH 1
repecyeT KOHICHTPAIHH (C
MCIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganne « XUMHUYECKUH
COCTaB TEXHUYECKOU BOJIBI, TUIT
BOJIBI U CITOCOOEI €€
MIpUMEHEHUs» (C
MCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKyMEHTOB).

4. JlaboparopHas paboTta (Ha
BBIOOD):

— Onpenenenue xXJI0pUI0B
METOJIOM TUTPOBAHUSI B
TEXHUYECKOH BOJIE;

— OnpeneneHune KeCTKOCTH
TEXHUYECKOH BOJIbI METOI0M
TUTPOBAHUA.

47




Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

9.2.3 | XuMnueckui Uccnenosats conepxkanue |1. Tect mo teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKUCIIOTO Ta3a B BO3Ayxe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KadyecTBa BO3AyXa 1 BO3JIyXa paboueid 30HbBI». OK 07

2. [TpakTUKO-OpUEHTUPOBAHHBIC
3a/IaHMsl HA XUMUYECKUI aHaIIu3
COCTaBa BO3yXa.

3. JJaboparopHas pabota
«Omnpenenenue couepaHus
YIJIEKUCIIOrO ra3a B BO3AyXe
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | XuMu4ecKkuit HccnenoBath mpoOsI 1. ITpaktuko-opuentupoBanubie (OK 01
aHaju3 npoo MaTepUAJIOB CTPOUTENIBHO- |3aJaHUSI IO XUMHUYECKOMY OK 02
MaTepUalioB pecTaBpanMOHHON aHanM3y Ipod MaTepHaioB OK 07
CTPOUTETBHO- JeATEIbHOCTH U IU3aiiHa  |CTPOUTEIbHO-PECTABPALIMOHHOMN
pecTaBpalMOHHON NEATEIIbHOCTH U AU3aiiHa.
JESITEIIbHOCTH U 2. JlaboparopHas paboTta (Ha
nu3aiiHa BEIOOD):

— N3roroBiieHne Kpacok
(moIGop MUTMEHTOB U
CBSI3BIBAIOIIUX BEIIECTR);

— UccnenoBanue CBOICTB
BSDKYILMX BEIIECTB Ha MpUMeEpe
THUIICA.

9.2.5 |UccnenoBanue Hccnenosars xumuuyeckuii | YdeOHO-UCCIIENOBATEIBCKUI OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00J1acTh OK 02
TexHochepbl TexHOCc(epsl Ha IpUMEpe  |UCCIIeI0BaHU O0BEKTOB OK 04

TEXHUYECKON BOJABI U TeXHOC(hEepHL. OK 07

MaTepHaioB CTPOUTEIHHO-
pecTaBpanMOHHON
NEITEILHOCTH U JU3aiiHa

Bo3M0OKHBIE TEMBI IPOEKTOB:

1. KoHnTpons kauecTBa
TEXHUYECKOHN BOJBI Pa3HBIX
BHJIOB B COOTBETCTBHUH C
metonukamu mo I'OCT.

2. Co3paHue AeKOpaTUBHOU
ITYKaTypKH.

3. [IurMeHTHI B U3JIETUSAX U3
CTEKJIa.

4. UccnenoBanue
pa3pylIaronIero AeMCTBUS BOJBI
Ha CTPOUTEIIbHBIE MAaTEPHUAIIBI.
5. OneHka coCTOsTHUS BO3/lyXa
paboueii 30HBI CIIeIUATICTa
(TexHonora, CTpOUTENS U T.1I., C
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPONIPUSTHS

OK

y4eTOM 00J1acTH
npodeCcCuOHATBHON
JESTeTbHOCTH) B COOTBETCTBHU
C HOpMaTHBHBIMH
AOKYMCHTaMH.
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