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1. OBLLAA XAPAKTEPUCTUKA NPUMEPHOW PABOYEWN MPOrPAMMbI
OBLLEOBPA30BATENbHON ANCLUNINHBI «XUMUSA»

1.1. Mecto  aucuuMnauHbl B CTPYKTYpe  OCHOBHOW  npodecCUOHaNbHOIA
o6pa3oBaTenbHON NPorpamMmbl

O6uweobpasoBaTesibHas AUCUMNINHA «XUMUSA» ABNSAETCA 00s3aTeNbHON 4YacTbio
06leobpa3oBaTeNnbHOro LMkNa obpa3oBaTenbHOM Nporpammbl B cooTBetcTBUM ¢ ®IOC
CNO no npogeccun/cneynansHocTu

O6weobpasoBaTenbHas AUCLUNANHA «XUMUAY N3YYAETCsA HA YriybIeHHOM YPOBHe B
06weobpa3oBaTeNbHOM UMKAe y4eOHOro njaHa OCHOBHOW NpodeccMoHanbHOM
00pa30BaTeIbHO MPOrpaMmMbl YKPYMHEHHbIX FPynn cneuuanbHocTeir / npodeccuit:
18.00.00,19.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00, 54.00.00.

TpYyAOEMKOCTb ANCUMNAUHBI «XUMUAY» HA YyTNyONeHHOM ypoBHE cocTaBnseT 144 yaca,
n3 kotopbix 102 yaca — 6a3oBbIii Moaynb (7 pa3fenoB) v 42 yaca — NPUKNafHoM Moaynb
(2 pasgmena), BKNOYAOWMIA NPAKTUKO-OPMEHTUPOBAHHOE COAEpKaHue, ycunupaiwllee
NPOQUABHYI0 COCTABAAIOLLYIO MO KOHKPETHON npodheccun uamn cneyunanbHOCTH.

MpuknagHoit Momynb BKAOYaeT ABa paspena. Paspen 8 «Xumusa B ObITY U
NPOMU3BOACTBEHHOM AEeATENIbHOCTU yenoBeKa» peanu3yeTtcs ans BCEX
npodeccuin/cneymanbHoCTell Ha MaTepuane KencoB, CBA3AHHbIX C 3KOJOrMYecKoi
6€30MacHOCTbIO U OLEHKOW NOCNEACTBUIA OLITOBON M NPOM3BOACTBEHHOW AEATENbHOCTH,
no otpacnam 6yaywen npodheccMoHanbHoOM 4eATeNbHOCTU 06yYatoWMXCs.

TemaTuka pasfena 9 BapbupyeTcs no 00beKTy Oyayuieir npodeccroHanbHom
LeATeNbHOCTU CTYAeHTOB — Ouocepa (KuBble OpraHusmbl) uaM TexHocdepa
(TexHONOrMYeCKMe 0ObEKTHI):

— N8 YKPYMHEHHbIX Tpynn cneuuansHocten / npodeccunin 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pekomeHayeTCca TemMaTuKa
«WccnepoBaHne n XMMUYECKUA aHanu3 06beKTOB Buocdepbiy;

— N8 YKPYMHEHHbIX Tpynn cneuuansHocten / npodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomeHpyeTca TemaTuka «MccnepoBaHue u

XUMUYECKUI aHann3 o0beKToB T€XHOCd)epr».



Mepunop 0byyeHns n pacnpeaeneHne no cemectpam onpefensieT ob6pasoBaTesibHas
OpraHu3aums CaMoCTOATENbHO, C YYETOM IOTMKM HOPMUPOBAHMA NPEAMETHbIX
pe3ynbTaToB, 00WMX 1 NPOhECCUOHANbHBIX KOMMNETEHLMIA, MEXNPELMETHbIX CBA3EN C
APYTMMU aucUMnanHaMK o6weobpa3oBaTebHOro 1 06uenpodeccMoHanbHOro LUKIoB

yyebHOro nnaHa.

1.2. Uenn u nnaHupyemble pesynbtaTbl 0CBOEHUA AUCLUNAUHBI

1.2.1. Uenu v 3agauu gucumnauHbl

(®opmupoBaHME Yy CTYAEHTOB XMMWUYECKOW COCTABAAIOWEN eCTeCTBEHHO-HAYYHOIA
KapTMHbl MMpAa KaK OCHOBbI MPUHATUA PELWEHWUNA B KMU3HEHHbIX U MPOU3BOACTBEHHbBIX
CUTyaLMAX, OTBETCTBEHHOrO NOBEAEHMA B NPUPOLHOW Cpeae.

3apauv gUCUUNAUHBI:

1) cchopmmupoBaTb MNOHMMAHWE 3AKOHOMEPHOCTEN MNPOTEKAHUSA XMUMUYECKUX
NPOLECCOB W SABNEHWMA B OKpyXKalowen cpeae, LENOCTHOM Hay4yHOW KapTUHbI MUPa,
B3aMMOCBA3M U B3aMM0O3aBMCUMOCTM €CTECTBEHHbIX HAYK;

2) pa3BWUTb YMEHMA NPOBOAUTL pacyeTbl N0 XMMUYECKUM OpMyNaM U ypaBHEHUAM
XUMUYECKMX peakuuii, NNaHWpoBaTb W WHTEPNPETUPOBATb Pe3ynbTaThl XUMUYECKMX
IKCNEPUMEHTOB,

3) cdopmupoBaTb HABbIKW NPOBELEHUA XUMUYECKUX IKCMEPUMEHTANbHbBIX
nccnepoBaHUn ¢ cobniogeHvem npasun 6Ge3onacHoro obpalieHus C BelecTBamMu W
nabopaTopHbIM 060PYAOBAHNEM;

4) pa3BWTb YMEHWA aHanu3MpoBaTb, OLEHWUBATb, NMPOBEPATb HA LOCTOBEPHOCTb W
0606WaTtbh MHHOPMALMIO XMMUYECKOTO XapaKTepa U3 pa3NMyHbIX UCTOYHUKOB;

5) copmupoBaTb yMEHMA NPOrHO3MPOBATb MOCNELCTBUSA CBOEN AEATENbHOCTU W
XUMUYECKUX MPUPOLHbIX, ObITOBbIX M MPOU3BOLCTBEHHbIX MPOLECCOB;

6) cchopmmMpoBaTb MOHMMAHWE 3HAYMMOCTM LOCTUXKEHWUA XUMWUYECKOW HAyKu W
TEXHONOTMIN ONs Pa3BUTUA COLMANLHOWM M NPOM3BOACTBEHHOW Ccep.

1.2.2. MnaHupyemble pe3ynbTaThl 0CBOEHUA 001e0Opa3oBaTeNbHOi AUCLUNIUHDI B
cootBetcTBumn ¢ ProC Cro v Ha ocHose ®roc CO0



Kop n HaumeHoBaHue

thopmupyembix
KOMNEeTeHL UM

MnaHupyeMmble pe3ynbTaTbl 0CBOGHUA [UCLUNIUHDI

06wme’

OucumnauHapHble?®

0K 01. Bbibupatb
CNocobbl peleHns
3apay
npoheccUoHanbHoil
LeATeNbHOCTH
NPUMEHUTENBHO K
pa3fNyHbIM
KOHTEKCTaM

B yacTu TpyAOBOro BOCNUTAHMA:

- TOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTM MacTepcTBa,
Tpyaontobue;

- TOTOBHOCTb K aKTMBHOI AEATENbHOCTU TEXHOJOrUYecKon u
COLMaNbHOM HAMpaBNEHHOCTU, CMOCOOHOCTb WMHULMMPOBATS,

NNaHAPOBATb M CAMOCTOATENIbHO  BLIMOMHATL  TaKylo
LeATENbHOCTb;
- WHTepec K pasauyHbiM - chepam  nNpodeccuoHanbHoM
LLeATeNbHOCTH,

OBnageHue yYHUBEpCaNbHbLIMU Y4YeOHBIMM MO3HABATENbHLIMU
LencTBUaAMM:

a) 6a3oBble oruyeckme fencTBuA:

- camocToATeNnbHO hopMynupoBaTh U
npo6aeMy, paccMaTpMBaTh €e BCECTOPOHHE;
- YCTaHaBNMBaTb CYLECTBEHHbIA NPU3HAK WA OCHOBAHMA NS
CpaBHeHUs, knaccudukaumm n o6obLweHus;

- onpeaenaTb LUENM [AeAaTenbHOCTW, 3aAaBaTb MapaMeTpbl W
KPUTEPUM X LOCTUKEHNS;

dKTyain3npoBaTb

- BbIABNATb 3dKOHOMEPHOCTU n npoTueopeyus B
pacCMaTpUBaAEMbIX ABJTEHUAX;

- BHOCUTb KOPPEKTUBbI B [AeATeNbHOCTb, OLEeHWUBATb
COOTBETCTBUE pe3ynbTaToB uenam, OUEHUBATb PUCKH

MoCNeacTBUMN AeATENbHOCTH;

- pa3BMBaTb KPEAaTUBHOE MbIWNEHNE NPU PELIEHUMN KU3HEHHBIX
npobnem

6) 6a3oBble uccnepoBaTenbCKue feincTeua:

- BNafileTb HaBblKaMu y4ebHO-MCCNe[0BaTENbCKON U MPOEKTHOM
AEATENIbHOCTY, HAaBbIKaMU pa3pelleHuns npobiem;

- B/lafeTb CUCTEMOM XMMUYECKUX 3HAHMIA, KOTOpas BKJIOYAET:
OCHOBOMONAralWme MOHATUA (XMMWUYECKWII 3NIEMEHT, aToM,
3N1EKTPOHHAsA 000/104YKa aToMa, S-, p-, d-3NEKTPOHHbIE OpOUTaNM
aTOMOB, MOH, MOJIEKYNa, BaJIEHTHOCTb, 3NEKTPOOTPULATENbHOCTD,
CTeneHb OKUCNEHUS, XMMUYECKAs CBA3b, MONb, MONAPHAsA Macca,
MONAPHbIA 00bEM, YrNEepPOAHbIA CKeNeT, hyHKLUUOHANbHASA TPynna,
paAuKan, U30Mepus, U30Mepbl, TOMONOTUYECKUIA PsAd, TOMONOTH,
YrNeBOJOPOAbl, KUCIOPOA- M a30TCOAEpKalMe COefMHEHUs,
Ouonornyeckn akTUBHble BelecTBa (YrneBofbl, XUpbl, Genku),
MOHOMEp, MONIMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNSAPHbIE

CoOefunHEeHUA, KpUctannmyeCkaa peweTka, Tunbl XUMUYECKUX
peaKLl,VII7I (OKI/ICJ'II/ITeJ'IbHO-BOCCTaHOBI/ITeJ'IbHble, JK30- "
JHOOTEPMUYECKNE, pEAKLUU MOHHOTO O6M€Ha), pacTBop,

3NEeKTPOAUTLI, HEINEKTPONUTLI, INEKTPONUTUYECKAA [UCCOUMALNS,
OKUCNUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMWUYECKOW peakuuu,
XMMUYECKOe paBHOBECHE), TEOPUM 1 3aKOHbI (TEOPMA XMMUYECKOTO
CTpoeHua opraHuyeckux Bewects A.M. bytneposa, Teopus
3NEeKTPOAUTUYECKON Aauccoumauumn, nepuopuyeckuin 3akod [.U.
MeHpeneeBa, 3aKOH COXpaHeHMA MaccChl), 3aKOHOMEPHOCTH,
CUMBONMYECKUN A3bIK XUMUK, (DAKTONOrMYecknme cBefeHusa o
CBOIICTBAX, COCTaBE, MOJyYEHUU U GE30MacCHOM MCMOJIb30BAHUM
BaXKHEWWMNX HEOPraHUYECKUX U OPraHUYeCKMX BELWECTB B ObITY W
NPaKTUUYECKON AeATeNbHOCTU YENOBEKA;

- yMeTb BbIABAATb XapaKTepHble NPU3HAKM U B3aUMOCBA3b
W3YYEHHbIX NOHATUW, NPUMEHATb COOTBETCTBYIOLLME MOHATUA MPU
OMUCAHUMN CTPOEHUSA U CBOWNCTB HEOPraHMYeCKUX U OpPraHuyYyecKux
BELECTB U UX NPEBPALLEHMNI; BbIABNATL B3aMMOCBA3b XUMUYECKUX
3HaHUA € MOHATUAMMK Z npeacTaBaeHUAMN  OPYrUx

' YKa3biBaIOTCS IMYHOCTHbIE U MeTanpeaMeTHble pesybtathl 13 ®TOC COO (B nocnegHei pepakumm ot 12.08.2022) B oTrnaroibHol Gopme, hopmupyemsie 061ieobpazosatenbHON

ANCLMNNHON

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




- BbIABNIATb NPUYNHHO-CNELCTBEHHbIE CBA3W M aKTyanu3nMpoBaThb
3aaauvy, BbIBUTaTb FMNOTE3Y €e pelleHns, HaXOAUTb apryMeHTbl
ANA AOKA3aTeNbCTBA CBOMX YTBEPXKAEHMIA, 3a4aBaTb napaMeTpbl
N KpUTEPUMN PELIEHNS;

- aHanu3MpoBaTb MOJIYYEHHbIE B XOA4e peleHus 3afauu
pe3ynbTaThl, KPUTMYECKU OLEHMBATb WX [AOCTOBEPHOCTb,
NPOrHO3MPOBATb U3MEHEHWE B HOBbIX YCI0BUAX;

- YMeTb NePEHOCUTb 3HAHWA B MO3HABATENIbHYIO M MPAKTUYECKYIO
06/1aCTU XKN3HELeATeNbHOCTH;

- YMeTb WHTErpMpoBaTb 3HAHWS W3 Pa3HbIX NpefMeTHbIX
obnacreit;

- BbIIBUTATb HOBbIE MAEW, NpeaiaraTb OPUrMHaNbHbIE NOAXOLbI
N peleHuns;

- CNOCOOHOCTb UX UCNONb30BAHUSA B NO3HABATENLHOM U
COLMANbHOI NpaKTUKe

eCTeCTBeHHOHayYHbIX NpeaMeToB;
- YMeTb MUCNONb30BaTb HAUMEHOBAHUA XUMUYECKUX COefUHEHUI
MeXAYHApOAHOro COoK3a TEOPeTUYECKON U NPUKNAJHON XUMUK W
TPUBMANbHbIE HA3BAHWUA BaXHENWUX BEWECTB (ITUNEH, aLeTUeH,
rauuepuH, deHon, dopmanbaerui, YKCyCHas KUCNOTa, FAULMH,
yrapHblit ra3s, yriekucnblii ras, amMmuak, ralweHas W3BecTb,
HeraweHas W3BecTb, NUTbEBAs COAA W [Jpyrux), COCTaBNATbH
dhopMynbl HEOpPraHMYEeCKUX U OpraHUYecKMx BellecTs, ypaBHEHUS
XUMUYECKUX PeaKkunii, 0O6BACHATb WX CMbICA; NOATBEPXKAATH
XapaKTepHble XUMUYeCKne CBOMCTBA BELLECTB COOTBETCTBYIOWMMY
IKCNEepUMEHTaMM 1 3aNUCAMU YPaBHEHU XMMUYECKUX peaKLuii;

- yMeTb  YCTaHaBAMBaTb  NPUHAQNEXHOCTb  WU3YYEHHbIX
HEOPraHWYeCKUX W OpraHW4yecKux BelWecTB K OnpeAeNeHHbIM
Knaccam v rpynnam coefjMHeHUI, XxapakTepu3oBaTb UX COCTaB W
Ba)XHellWwMne CBOWCTBA; onpefensaTb BUAbI XMMUYECKUX CBA3el
(koBaneHTHas, MOHHAf, MeTannuyeckas, BOAOPOAHAs), TUMbI
KpUCTaNMYeCKUX  pelleToK  BelecTs;  Knaccuduuumposatb
XUMUYeCKue peakuunu;

- chopmMupoBaTh NpeAcTaBaeHNUA: 0 MaTepUaNbHOM eANHCTBE MUPA,
3aKOHOMEPHOCTAX U NO3HABAEMOCTU ABNEHWUN NPUPOLbI; O MecTe
3HaYeHUN XMMUN B CUCTEME eCTeCTBEHHbIX HAayK U ee ponu B
obecneyeHMn yYCTOMYMBOrO Pa3BUTMA YeNOBEYECTBA: B peLleHnm
npobnem  3KONOTMYECKOW,  IHEPreTMYecKom W MNUILEBOW
6e30nacHoCTM, B pa3BUTUM  MEAWULMHb, CO3AAHUWU  HOBBIX
MaTepuanoB, HOBbIX WCTOYHUKOB 3HEpruu, B obecneyeHuu
pauMOHaNbHOrO  MPUPOAONONbL30BaHUA, B  (OPMUPOBAHUK
MUPOBO33pPEHNUS U 0OWeEeN KynbTypbl YenoBeKa, a TaKxke
3KONIOrMYecKn 060CHOBAHHOTO OTHOLWEHUSA K CBOEMY 3[40POBbIO U1
NpUpoaHomn cpepe;

- BNajeTb CUCTEMOW XMMMUYECKUX 3HAHWIA, KOTOpas BKJKOYaAeT:
ocHoBorMonaraioume NoHATUS (AONOAHUTENLHO K CUCTEME NOHATUN
0a30BOro ypoBHA) - K30TOMbl, OCHOBHOE U BO30YXAEHHOE
COCTOSIHME  aToMa, rubpuUAM3auMs  aTOMHbIX  opbuTane,

xummyeckas ceasb ("T " wn "', kpaTHble CBA3M), MonApHas
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KOHLEHTpaLms, CTpyKTypHas dopmyna, usomepus (CTPYKTypHas,
reomeTpuyeckas  (UMC-TPAHC-U3OMEPUA), TUMbI  XUMUYECKMUX
peakuuin (romo- M reteporeHHble, obpaTumble U HeobpaTUMble),
pacTBOpbl (MCTUHHbIE, AUCNEPCHbIE CUCTEMBI), KPUCTANNOTMUAPATHI,
CTeneHb [AMUCCOLMALMM, 3NEKTPONU3, KPEKUHT, pUDOPMUHT);
TEOPUM U 3aKOHbI, 3AKOHOMEPHOCTU, MUPOBO33PEHYECKNE 3HAHMUS,
nexaiwme B OCHOBE MOHWUMAHWUS MPUYUHHOCTM U CUCTEMHOCTY
XUMUYECKUX IBNEHWUIN, COBPEMEHHbIE NPEACTABIEHUS O CTPOEHUM
BELLECTBA HA ATOMHOM, MOJIEKYNSAPHOM U HAaAMONEKYISAPHOM
YPOBHSX; MPeACTaBNEHNUS O MExaHW3Max XUMUYECKUX peakLuuii,
TEPMOJMHAMMUYECKUX M  KUHETUYECKMX 3aKOHOMEPHOCTAX UX
NPOTeKaHUs, O XMMWUYECKOM PABHOBECUU, AUCMEPCHbIX CUCTEMAX,
(aKkToNorMyeckne cBefeHUs 0 CBOICTBAX, COCTaBe, NONYYEHUN W
6e30MacHOM WCMONb30BAHUW BAXKHEMWMUX HEOPraHUYeckux u
OpraHWYecKux BelecTB B ObITY M NPaKTUYECKOW AeATeNbHOCTH
yenoBeka;  OOWMX  HAyYHbIX  MPUHUMNAX  XMMUYECKOrO
NpoM3BOACTBA (Ha NpuUMepe NPOM3BOACTBA CEPHOW KUCNOTHI,
aMMKaKa, MeTaHoNa, nepepaboTku HehTu);

- yMeTb NpOBOAMTbL pacyeTbl MO XWMUYEcKUM opmynam U
YPAaBHEHUAM  XMMWUYECKUX  peakuun C  WUCNOJb30BaHUEM
busmnyecknx BennuuH (maccol, obbema ras3oB, KONMYeCTBa
BELLECTBA), XapaKTEPU3YWLNX BelecTBa C KONMYECTBEHHOIA
CTOPOHbI: PACYeTbl MO HAXOXKAEHWUID XUMUYecKoi opMynbl
BElleCTBa; pacyetl Macchl (00bema, KoO/MMYecTBA BeLecTBa)
NPOAYKTa peakLuum, ecnu OAHO U3 UCXOAHbIX BELWeCTB JaHO B BUAE
pacTBopa C OnpejeNeHHoi MaccoBOW [JoNell PacTBOPEHHOrO
BEleCTBA WM [JaHO B W30bITKe (MMeeT npumecwu); pacyetsl
MaccoBOM MAM OObEMHOW [0NM BbIXOAA NPOLYKTA peakuuu;
pacyeTbl TennoBoro 3ddeKTa peakumil, 06bLEMHbIX OTHOLIEHWU
rasos;

- yYMeTb BbIABAATb XapaKTepHble NPU3HAKM U B3aMMOCBA3b
W3YYEHHbIX MOHATUI, MPUMEHATL COOTBETCTBYIOWME NOHATUSA MPY
OMUCAHUN CTPOEHUA U CBOWCTB HEOPTraHMYECKUX U OPraHUYeCKUX
BELECTB W UX NPeBpaLLeHWIA; BbIABAATL B3aMMOCBSA3b XMMUYECKUX
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3HAHUWI C NOHATUAMU U NPEACTaBNEHUAMU APYrUX NPeLMeToB ANsA
0onee 0CO3HAHHOrO MOHUMAHUA U OOBACHEHWUA  CYLLHOCTH
MaTepuanbHOro €eAMHCTBA MUPA; UCMONb30BaTb CUCTEMHbIE
XUMUYECKMe 3HAaHWUS AN OObACHEHWS U NPOrHO3MPOBAHMUS
ABNEHUIA, UMEIOLLNX eCTECTBEHHOHAYYHYI0 NPUPOAY;

- YMeTb WCNONb30BaTb HaMMEHOBAHWUA XMMUYECKUX COEAUHEHUN
MeXAYHApOAHOro COoK3a TEOPeTUYECKON U NPUKNAJHON XUMUK U
TPUBMANIbHblE HAa3BaHWA BeLWeCTB, OTHOCALWMXCA K M3Y4YEHHbIM
Knaccam OpraHuMYyecKMX U  HEOPraHUYyeCcKUx COefUHEHUN;
NCMONb30BaTh XMMUYECKYIO CUMBONUKY AN CcOCTaBneHus dhopmyn
HEOPraHMYeCKUX BELeCTB, MONEKYNAPHbIX U  CTPYKTYPHbIX
(pa3BepHyTbIX,  COKpPAlEHHbIX M CKeNeTHbiX)  Gopmyn
OpraHWYyeckuMx BeLWeCTB; COCTaBNATb YPABHEHUA XUMUYECKUX
peakumMm M pacKpblBaTb  UX  CYWHOCTb:  OKUCIWUTENbHO-
BOCCTAHOBUTENbHbIX ~ peakuuit  NOCPeAcTBOM  COCTaBAEHMUS
3/IeKTPOHHOTO 6anaHca 3TUX peakuui; peakLuit MOHHOro 0OMeHa
nyTeM COCTaBAEHWUA WX MNONHBIX U COKPALLEHHbIX WOHHbIX
YPaBHEHUN; peakuui rmaponunsa, peakuuii
KoMnnekcoobpasoBaHusa (Ha npuMmepe TULPOKCOKOMMNEKCOB
UMHKA M aNlOMUHUA); NOATBEPKAATb XapaKTEpHble XUMUYEeCcKue
CBOWCTBA BELECTB COOTBETCTBYIOIWMMU IKCMEPUMEHTAMU W
3aNMCAMU YPaBHEHUN XUMUYECKUX PeaKLmii;

- yMeTb Knaccu@uuumpoBaTb HeopraHuMYeckue U OpraHuyeckue
BEWEeCTBA M XMMUYECKMe peaKkLuu, CaMoCTOATENbHO BblGUpaTh
OCHOBaHMA U KpuUTEpUW ANA  KnacCUpUKauMM  U3yyaemblx
XUMUYECKMX OOBEKTOB; XapaKTepu3oBaTb COCTAB W BaXHelilwwne
CBOMCTBA BeLeCTB, NPUHAANEXALMNX K ONPefeNeHHbIM Knaccam u
rpynnam coeauHeHuii (NpocTble BelWecTBa, OKCUAbI, TMAPOKCUADI,
CONMW; YrNeBOAOPOAbl, NpocTble 3upbl, CNUPTL, (eHonbl,
anbAeruabl, KeToHbl, KapOOHOBbIE KUCIOTbI, CIOXHblEe 3UpbI,
KUPbI, YrNeBOAbl, AMUHbI, AMUHOKUCAOTHI, OGENKM); NpPUMEHSATb
3HaHKUA 0 COCTaBe M CBOMCTBAX BELECTB A8 IKCNEPUMEHTaNbHON
NPOBEPKM rMNoTe3 OTHOCUTENbHO 3aKOHOMEPHOCTEN NpOTeKaHUs
XUMWUYECKUX peakuuii “ MPOrHO3MPOBAHWUA BO3MOXHOCTEN UX
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OCYILECTBNEHUS;

- yMeTb NOATBEPXAaTb Ha KOHKPETHbIX MNpuUMepax XapakTep
3aBUCMMOCTM  PEaKLMOHHOM  CMOCOOHOCTM  OpraHUYecKux
COeMHEHUIN OT KPAaTHOCTM M TUNA KoBaneHTHoM cBazu ("G "un ""),
B3aMMHOTO BAUAHUA aTOMOB U FPyNn aTOMOB B MOJIEKYNAX; a TaKXke
OT ocobeHHOCTell  peanu3auMu  pasfnNyHbIX  MexaHU3MOB
NPOTEKAHMA peaKLmit;

- YMeTb XapaKTepu3oBaTb 3JIEKTPOHHOE CTpoeHMe aToMoB (B
OCHOBHOM W BO30YXAEHHOM COCTOSIHUM) U WOHOB XUMWUYECKUX
anemeHToB 1 - 4 nepuopos [lepuoaunyeckoin cuctemol [.U.
MeHpeneeBa v Ux BaneHTHble BO3MOXHOCTM, UCMONb3YS MOHATUSA
"s", "p", "d-anekTpoHHble" OpbUTanM, 3HEpreTMyeckue YpPoBHM;
0OBACHATL 3aKOHOMEPHOCTU M3MEHEHUS CBOICTB XUMWUYECKUX
3/IeMEHTOB W 00pa3syeMblx UMW COefMHEHUA MO nepuojam u
rpynnam;

OK 02. Mcnonb3oBatb
COBpEeMEHHble
CpPeLCTBa NOMCKa,
aHanu3au
WHTepnpeTaymu
MHDOpMaLUKN U
MH(OPMALMOHHbIE
TEXHONOrun Ans
BbINOSIHEHUA 3af,aY
npodeccroHanbHom
AEATENIbHOCTU

B o6nacTv LEHHOCTM Hay4YHOrO NO3HAHUA:

- c(hOpMUPOBAHHOCTb MWPOBO33PEHUSA, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKM W OOLLECTBEHHOIA
NPaKTUKK, OCHOBAHHOIO Ha AManore KyabTyp, CNOCOBCTBYIOLLErO
OCO3HAHUIO CBOEro MecTa B NONIMKYIbTYPHOM MUpE;

- COBEPLIEHCTBOBAHME A3bIKOBOW M YNTATENbCKOMN KYNbTYPbl KakK
CpencTBa B3aMMOLENCTBUA MEXAY NOABMU U MO3HAHUA MUPA;

- 0CO3HaHWEe LEHHOCTM HAy4yHOW [eATeNbHOCTU, FOTOBHOCTb
OCYLLEeCTBAATb MPOEKTHYIO U UCCNEA0BATENbCKYIO0 AeATENbHOCTD
WHOWBWUAYANbLHO U B rpynne;

OsnageHue yHUBEpCaNbHbLIMU Yy4YeOHBIMM NO3HABATENbHLIMU
LeiCTBUAMMU:

B) paboTa c uHopMaLueil:

- BlaeTb HaBblKaMK NOAYyYEHUA UH(OPMALUMN U3 UCTOYHUKOB
pa3HbIX TUMOB, CAMOCTOATENbHO OCYLECTBAATL NOUCK, aHANMU3,
CUCTeMaTMU3aLmMio U MHTeprnpeTaumio MHDOPMaLMUM PasaUYHBIX
BMAOB M (hOPM NpefCcTaBNeHNS;

- yMeTb MNaHUPOBATb U BbIMOMHATE XUMUYECKUA IKCNEPUMEHT
(npeBpalieHna  OpraHM4YecKUx BelleCcTB MpU  HarpeBaHuu,
nofydyeHne 3TUNEHA U M3y4eHUe ero CBOWCTB, KayeCTBEHHble
peaKLnu Ha anbAernabl, Kpaxman, YKCyCHYI0 KUCNOTY; fleHaTypaLus
GenkoB Npu HarpeBaHWu, LBETHble peakuuu GenKoB; NPOBOAUTHL
peaku1n MOHHOTO 0bMeHa, onpeAensT CPefy BOAHbLIX PacTBOPOB,
KayeCTBEHHble peakuuMn Ha cynbdar-, KapboHaT- u xnopua-
aHWOHBI, Ha KaTWOH aMMOHUA; pelaTh IKCNepUMeHTabHble 3afa4u
no Ttemam "Metamnel" u "Hemertannel") B cooTBeTcTBMM C
npaBunamMm TexHukn 6e3onacHoCcTM npu obpaLyeHum ¢ BelecTBamm
M nabopaTopHbiM 00OpYAOBaHMEM; NpPEeACTaBAATb pe3ynbTaThl
XMMWUYECKOro 3KCMepumeHTa B (OpPMe 3anuCu  ypaBHEHMIA
COOTBETCTBYIOLMX PeakLuit u GOpMyIMpPoOBaTL BbIBOABI Ha OCHOBE
3TWUX pe3ynbTaToB;

- YMeTb aHanN3MpoBaTh XUMUYECKYI0 NH(DOPMALMIO, NONYYaeMYI0
M3 pasHblX MCTOYHMKOB (CPeAcTB MaccoBoi WHGopMauuu, ceTb
WHTepHeT n gpyrue);

- BNIafieTb OCHOBHbIMM METOAAMM HAyYHOrO MO3HAaHMA BeWecTB W
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- CO3[aBaTb TEeKCTbl B Pas3inMyHblx opmatax C y4yeToMm
Ha3HayeHUs WHGOpPMALMM W LEeNeBOi aymuTopuM, BbiOMpas
onNTMManbHy GopMy NpeAcTaBieHUs U BU3yann3aLnm;

- OLeHWBaTb AOCTOBEPHOCTb, NErMTUMHOCTb MHQOPMaLUK, ee
COOTBETCTBME MPABOBbIM U MOPaNbHO-3TUYECKUM HOPMAM;

- “cnonb30BaTh cpeacTBa WH(POPMALMOHHbIX n
KOMMYHWKALMOHHbIX TEXHONOTUWA B pELIeHUN KOTHUTUBHBIX,
KOMMYHMKATUBHbIX U OpPraHU3aLMOHHBIX 33aAay4 C COON0feHNeM
TpebOBaHMIt 3IProHOMUKM, TEXHUKWU 6E30MaCHOCTW, TUTUEHBI,
pecypcocbepexeHns, MNpaBOBbIX U 3TUYECKUX HOPM, HOPM
NHGOpPMaLMOHHO Ge30nNacHOCTH;

- BNafieTb HaBbIKaMU pacno3HaBaHKA 1 3alWuTbl MHOPMaLKK,
nHdOpMaLMOHHOI 6€30MacHOCTU TNYHOCTH;

XUMUYECKUX fABNEHWI (HabnofeHue, U3MepeHUe, IKCMEPUMEHT,
MOAENNPOBaHMeE);

- yMeTb MpOBOAUTb pacyeTbl MO XMMUYECKUM Qopmynam u
YPaBHEHUAM  XMMUYECKUX  peakuud C  MCNONb30BaHUEM
bu3MYecKMX  BENUYMH,  XapaKTepusylolux  Belwectea €
KONMYECTBEHHOW CTOPOHBI: MACcChl, 00beMa (HOpManbHble YyCI0BUSA)
ra3oB, KO/JMYECTBA BelWECTBA; WCMONb30BaTb  CUCTEMHbIE
XUMUYECKME 3HAHUA [N NPUHATUA PEWEHWA B KOHKPETHbIX
KWU3HEHHBIX CUTyaLMAX, CBA3AaHHbIX C BeLWeCTBAMU U  WUX
NPUMEHEHNEM;

- YMeTb CaMOCTOATE/IbHO MJIAHUPOBATb M NMPOBOAUTL XUMUYECKMUIA
3KCcnepuMeHT (NoayyYeHne U U3yyYeHne CBOMCTB HEOPraHUYeCKUX 1
OpraHMYecKux BelecTB, KaYeCTBEHHblE peakLuuu YrneBoLOpOLOB
Pa3NINYHbIX KNAaCCOB W KUCNOPOACOAEPHKAWMX OPraHUYecKux
BELLeCTB, pelleHne IKCNePUMEHTAbHBIX 33A4a4 N0 PAaCNO3HABAHMIO
HeOpraHWYeCKMX U OpraHWYecKuUx BewecTB) C cobngeHnem
npaBun 6e3onacHoro obpalleHns ¢ BelwecTBamu n N1abopaTopHbIM
obopynoBaHueM, dhopmynupoBaThb Lenu uccnefoBaHus,
NpefoCTaBAATb B Pa3MyHON popme pe3ynbTaThl IKCMEPUMEHT],
aHanM3npoBaTh ¥ OLEHMBATb UX AOCTOBEPHOCTb;

- yMeTb OCYLeCTBATb LieNeHanpaBaeHHbIl MOUCK XUMUYECKOW
WHOpMaUUN B Pa3NUYHbIX MCTOYHMKAX (Hay4yHas U y4yebHO-
Hay4yHas nuTepaTypa, CpeAcTBa MacCcoBOM WHMOPMauUWKM, CeTb
WHTepHeT u apyrue), KpUTUYECKM aHANU3UPOBATb XMMUYECKYIO
nHdopmauyuto, nepepabaTbiBaTb €€ WM UCNONb30BATb B
COOTBETCTBUU C NOCTAaBNEHHON yyebHOM 3aayei;

- BlafeTb CUCTEMOW 3HAHWN O METOAAX HAay4YHOro MO3HaHMUSA
ABNEHUIA NPUPOAbI, MCNOMb3YEMbIX B €CTECTBEHHbIX HAyKax W
YMEHUAMU NPUMEHATb 3T 3HAHWUA NPU  IKCNEPUMEHTANIbHOM
“ccnefoBaHUM BELECTB U ANA 00bACHEHUA XUMUYECKUX ABNEHUI,
MMEKLMX MecTo B MNPUPOAe NPAKTUYECKOW [AeATenbHOCTU
YyesloBEKA U B NOBCEAHEBHOMN XWU3HU;

OK 04. 3ddekTnBHO
B3aMMO/eCTBOBATb U

- TOTOBHOCTb K
camoonpeneneHuto;

CaMopa3BUTUO, CaMOCTOATENBHOCTU U

- YME€Tb NJIaHUPOBATb U BbIMNONHATb XUMUYECKUI JKCNEPUMEHT
(I'IpeBpaLIJ,eHVIﬂ OpraHM4eCKnx BewecTtB Npu  HarpesaHuw,
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paboTath B
KONJeKTuBe 1
KoMaHge

-0B/laieH e HaBbIKaMK y4eOHO-NCCNef0BaATENbCKOM, MPOEKTHOIA
W COLMANbHOW AEATENbHOCTU;
OenapeHue YHUBEPCANbHbIMU
LencTBUaAMM:

0) coBMeCTHas AeATeNbHOCTb:

- MOHMMATb M MCMONb30BaTb MPEUMYLLECTBA KOMAHAHOW U
WHAUBWAYANbHOI pPaboThl;

- NPUHMMATb LieSIN COBMECTHOW [eATeNbHOCTYU, OPraHW30BbIBaTb
M KOOPAMHMPOBATb LEWCTBUA NO €e AOCTUXKEHUIO: COCTaBNATH
niaH [encTBui, pacnpepenstb poau C Yy4eTOM MHEHUI
YYaCTHUKOB 06CYXAaTb pe3yabTaTbl COBMECTHOI paboThl;

- KOOPAWHMPOBATb M BbIMOHATL PAOOTY B YCIIOBUAX PEASIBHOTO,
BUPTYaNbHOTO U KOMOMHMPOBAHHOTO B3aUMOAENCTBUS;

- OCyLLecTBAATb MNO3MTMBHOE CTpaTernyeckoe noBeAeHue B
Pa3NMYHbIX CUTYaLUsAX, NPOSABNATL TBOPYECTBO M BOOOPAXKEHME,
ObITb UHULMATUBHBIM

OBnageHue yHUBEPCaNbHbIMU PETYNATUBHBIMUA AEACTBUAMM:

r) NpUHATHE ceba 1 Apyrux noaei:

- NPUHUMATb MOTUBBI U apryMeHTbl APYTUX NIOLEN NPU aHANU3e
pe3ynbTaToB AeATENbHOCTH;

- NpU3HaBaTb CBOE NPABO M NPaBO ApPYruX Nl0Aei Ha OWNOKY;

- pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C MO3ULUMN JPYroro
YyenoBeka;

KOMMYHUKATUBHbIMU

nofyyeHne 3TUNEHA U M3y4yeHUe ero CBOWCTB, KayeCTBEHHble
peaKLWu Ha anbAernabl, Kpaxman, YKCyCHY0 KUCNOTY; fieHaTypaLns
GenkoB Npu HarpeBaHWu, LBETHble peakuuu GenKoB; NPOBOAUTHL
peaKkLuu MOHHOro 0bMeHa, onpeaenaTb Cpefy BOLHbIX PaCTBOPOB,
KayeCTBEHHble peakuuMn Ha cynbdar-, kapboHaT- u xnopua-
aHWOHBI, Ha KaTMOH aMMOHMA; pelaTb IKCNepUMeHTabHble 3afa4u
no Ttemam "Metamnel" u "Hemertannel") B cooTBeTcTBMM C
npaBuNamMm TexHukn 6e3onacHoCcTM Npu obpaLyeHum ¢ BeLecTBamm
n nabopatopHbiM 060pyfOBaHMEM; NpeACTaBNATb pe3ynbTaTbl
XMMWUYECKOr0 3KCMepumeHTa B (OpPMe 3anuCu  ypaBHEHMIA
COOTBETCTBYIOLMX Peakuuin u GOpMyIMpPoOBaTL BbIBOABI HAa OCHOBE
3TWUX pe3ynbTaToB;

-yMeTb CaMOCTOATE/IbHO NNaHWPOBaTb U NMPOBOAUTL XUMUYECKUA
3KCMepuMeHT (nosyyeHne n n3yyeHne CBOMCTB HEOPraHUYECKNX K1
OpraHM4yecKnX BeLLeCTB, KAaYeCTBEHHbIE peakLuun yrneBofA0poOLOB
PasNMYHbIX KNACCOB M  KUCNOPOACOAEPXaALMX OpraHnyecKnx
BELLECTB, pelleHne IKCNePUMEHTaNbHbIX 3aAa4 N0 Pacno3HaBaHuIo
HeOpraHMYecKMX W OpraHWyeckux BelecTB) C cobnaeHneMm
npasun 6esonacHoro obpalieHns ¢ BewecTsammu 1 NabopaTopHbIM
obopypoBaHueMm,  GopMynMpoBaTb  LUeIM  UCCNeA0BaHUS,
NpefoCTaBAATb B Pa3nN4YHON dopme pe3ynbTaThl IKCNEPUMEHTa,
aHanN3MpoBaTh U OLEHUBATb UX JOCTOBEPHOCTb;

OK 07. CopeincTtBoBathb
COXPAHEHWUIO
OKpyXatolen cpepbl,
pecypcocbepexeHuio,
NPUMEHSATb 3HaHMA 06
W3MEHEeHUN KNnMaTa,
NPUHLMMBI
6epexnnBoro
NpPOU3BOJLCTBA,

3t eKTUBHO
[EeNnCcTBOBATH B

B 061acTu 3KONOrMYECKOro BOCNUTAHMA:

- chOpMMPOBAHHOCTb 3KONOTUYECKON KyAbTypbl, MOHUMaHMWe
BAMUSHUSA COLMANbHO-3KOHOMUYECKMX NPOLECCOB HAa COCTOSIHME
NPUPOLHOI M COUMANbHOM Cpefbl, OCO3HAHWE TrN06anbHOro
XapaKTepa 3Konoruyeckux npobnem;

- NNAHUPOBAHWE W OCYLWECTBNEHWE AeNCTBUIA B OKpyKalowei
Cpefie Ha OCHOBE 3HaHMA Leneil YCTOMYMBOrO Pas3BUTUSA
YeNoBeYecTBa;
aKTUBHOE  HenpuaTue
OKpyXalowei cpepne;

LeNCTBUWA,  NPUHOCAWMX  Bpeq

- cchopmMMpoBaTh NpeLCTaBNEHUA: O XUMUYECKOW COCTaBAALWEN
eCTeCTBeHHOHAy4YHOW KapTUHbI MUPa, PONM XUMUU B MO3HAHUU
ABNEHUIA NPUPOAbl, B (POPMUPOBAHUM MbIWAEHUSA U KYAbTYpbl
NINYHOCTH, ee PYHKLMUOHANLHOWN rPaMOTHOCTH, HEOOXO[MMON AN
peleHns NpPaKTUYECKUX 3afady W 3KONOrMYeCcKn 06OCHOBAHHOTO
OTHOLIEHMWA K CBOEMY 340POBbI0 U NPUPOLHOIA Cpefe;

- yMeTb cobniofaTb NpaBufna 3KONOTMYECKU LenecoobpasHoro
noBeAeHuUs B ObITY U TPYAOBON AeATENbHOCTU B LIENAX COXPAHEHUS
CBOEro 3[0pOBbsl U OKpyXalowei NpUpOAHON Cpeabl; YYUTbIBATD
0NacHOCTb BO3[eNCTBMA HA XMBble OPraHW3Mbl OnpepeneHHbIx
BelecTs, NOHUMAA CMbIC NOKasartens npefenbHoi JonyCcTumon
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Yype3BblYanHbIX
CUTyaumax

- YMEeHKUe nporHo3npoBarb He6ﬂa|'0I'IpVIFITHbIe JKonoruyeckue
nocneacTema npeanpuHMMaemblx AEeNCTBUN, npeaorepawiaTtb UX;
- paclunpeHune onbiTa DeATeENbHOCTU 3KONOrnYeCcKoW
HANpPaBAEHHOCTHU;

- OBJlafeHne HaBblKaMK y‘-le6HO-MCCﬂe,U,OBaT8ﬂbCKOVI, MPOEKTHOI K
COLManbHOM aeATeNbHOCTH;

KOHUEHTpauuu;
- yMeTb NPOrHO3UPOBaTh, aHANU3UPOBATb U OLEHMBATHL C NO3ULNIA
3KONOrnyeckon 6e3omacHocTM  NocneacTeua  ObITOBOM U
NPOVU3BOACTBEHHON [OEATENbHOCTU YeNoBeKa, CBA3AHHOW C
nepepaboTKOi BELeCcTB; UCNONb30BATb MOJyYEHHbIE 3HAHUA [
NPUHATUA TPAMOTHbIX PELEHNUA NPOONEM B CUTYyaALMUAX, CBA3AHHbIX
C Xumuen;

- YyMeTb 0CO3HaBaTb ONACHOCTb BO3JENCTBUA HA XUBble OPraHnu3Mbl
onpeaeneHHbIX BeWeCTB, MOHMMAA CMbICN NOKA3aTena npeaesibHoM
AOMYCTUMOW KOHLEHTPALMM, U MOSCHATb Ha NMpUMepax Cnocobbl
YMeHbleHNa M npefoTBpalleHUa UX BPeAHOro BO3AEWCTBMA HA
OpraHu3m yesoBekKa.

11K. ..

* K ykasbiBatoTcs B cootsetctaun ¢ ®rOC CMNO peanusyemoit npodeccuu / cneuuansHoOCTH
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2. CTPYKTYPA U COLEPYXAHWE OBLLEOBPA30BATENLHON ANUCLUMNINHBI «XUMUSA»

2.1. 06vem gucuunnuHbl U BUALI y4e6HON paboTbl

Bug yuebHoi paboTbl

06vem B yacax

06bem 06pa3oBaTeNnbHOM NPOrpaMMbl AUCLUNANHDI 144
B T.4.

OcHoBHOe copepxaHue 102
BT.Y.:

TeopeTMyeckoe obyyeHue 42
npaKTUyecKkue 3aHATUA 42
B T.4. KOHTPOJIbHbIe paboThl 10
nabopaTtopHble 3aHATUS 18
NpodgeccuoHanbHO-0pMeHTUPOBAHHOE CoaepxaHue (coaepxaHue 42
NPUKNAZHOro MOAYNA)

BT.Y.:

TeopeTnyeckoe obyyeHue 8
npakTuyeckune 3aHATUA 22
nabopaTtopHble 3aHATUS 12

MpomexyTouyHas aTTecTaumus (3K3aMeH)

14




2.2. TeMaTM4eCKuil NNaH U coaepxaHue AUCLUMIMNHbI

HaumeHoBaHue CopepxaHue yyebHoro maTepuana (0CHOBHOEe U NpoheCCMOHaNbHO-OPUEHTUPOBAHHOE), NnabopaTopHbIe U 06bem ®opmupyembie
pasgenos 1 Tem NpaKTuyecKue 3aHATUA, NPUKNAZHON MOAYNb Yyacos KoMneTeHyuu
1 2 3 4
OcHoBHOe copepxaHue 102
Pasgen 1. OcHOBbLI CTPOEHUSA BelecTBa 8
Tema 1.1. OcHoBHOe copepxaHue 6 OK 01
CrpoeHue atomos | TeopeTuyeckoe obyyeHue 4
XUMUYECKNX CoBpeMeHHas Mofie/ib CTPOEHUA aTOMa. INEKTPOHHAs KOHDUrypaums atoma. KnaccuduKkaLma XMmMmMyecknx
SNEMEHTOB U 3N1eMeHTOB (S-, p-, d-3neMeHThl). BaneHTHbIe 31eKTPOHLI. BaneHTHOCTb. INEKTPOHHAA NPUPOA XMMUYECKOil
)I:EI\M/IE(‘-)IE?KOH CBA3U. INeKTpoOTpULATENbHOCTL. KOBaneHTHas CBA3b, ee pa3HOBUAHOCTU U MEXaHU3Mbl 06pa30BaHMA 4
B3 (06MeHHbIN 1 LOHOPHO-aKuenTopHbIN). MoHHas cBA3b. MeTannnyeckas cBa3b. BogoponHas cBs3b.
MexmonekynsapHble B3aUMOAENCTBUSA.
N30TONbI, 0CHOBHOE M BO36YXKAEHHOE COCTOSIHWUE aToMa, TMOPUAN3aLMA aTOMHbIX opbuTaneii.
lpaKkTyeckue 3aHATUA 2
PelweHne npakTnyecknx 3agaHnin Ha COCTaBNEHME 3IEKTPOHHO-Tpacmyeckux hopmyn anemeHToB 1-4
nepmopoB.
PelweHne 3agaHnin Ha UICNONb30BAHME XMMUYECKOWA CUMBONIMKM U Ha3BAHMII COEMHEHWIA MO HOMEHKIAType 5
MeXJyHapOAHOro COK3a TeOPeTUYECKOMN U MPUKNAZHON XMMUUN U TPUBUANbHBIX HA3BAHMI ANA COCTAB/IEHUSA
XUMUYECKUX POPMYN ABYXAaTOMHbIX COeMHEHUIN (OKCMLO0B, CYyNb(UAOB, TMAPUAOB U T.N.) U APYrux
HEOPraHMYeCKNX COeANUHEHNN OTAENbHbIX KNACCOB.
Tema 1.2. OcHoBHOe copepxaHue 2 OK 01
Mepuopudeckuit | Teopetuyeckoe obyyeHne 0K 02
32KOH M Ta0NMUA  "nayTyyeckue 3aRaTHS 2
[O.W. Menpeneesa _
Nepuoanyeckas cuctema xummudeckux anemento [1.11. MeHgeneesa. ®usnyeckuii cmbicn Mepuognyeckoro
3akoHa [I.Ml. MeHpeneeBa. 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XMMUYECKUX INEMEHTOB, 06pa3yeMbiX UMK
NPOCTBIX U CNOXKHbIX BEWECTB B COOTBETCTBMU C MONIOKEHMEM XMMUYECKOTO 3N1eMeHTa B [lepurognyeckon
cucteme. MupoBo33peHyeckoe 1 Hay4yHoe 3HadveHue llepnogunyeckoro 3akora .. Menpeneesa. porHo3ssl 2

0.U. Menpeneesa. OTKpbITUE HOBbIX XMMUYECKUX 31EMEHTOB.
PeweHune NpakTMKO-OPMEHTUPOBAHHbBIX TEOPETUYECKUX 3aAaHNIA HA XapaKTePM3aLMI0 XUMUYECKNUX INEMEHTOB
«MeTannnyeckune / HemeTanIMYyeCcKne CBOWCTBA, INEKTPOOTPMLATENLHOCTb U CPOLCTBO K INEKTPOHY
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XUMUYECKUX INEMEHTOB B COOTBETCTBME C UX 3/IEKTPOHHBIM CTPOEHWUEM U MONOXKEHMEM B NEPUOANYECKON
cucTeme xummyeckux anemeHtos [.M. MeHpeneeBa».

Pasgen 2. XuMuueckue peakuum

12

Tema 2.1. Tunsl
XUMUYECKNX
peakuui

OcHoBHOe coaepxaHue

TeopeTuyeckoe obyueHue

Knaccudukauua n Tunbl XuMuyeCcKnx peakLni c y4acTueM HeopraHmyeckux sewects. KonmyectseHHble
OTHOWEHMS B XUMUN. OCHOBHbIE KONNYECTBEHHbIE 3aKOHbI B XMMUU U PACYETbl N0 YPAaBHEHUAM XUMUYECKUX
peakuuit. Monb Kak eanMHULA KONMYecTBa BelecTBa. MonapHaa macca. 3aKOHbl COXPAHEHUA MACChl U SIHEPTUU.
3akoH ABoraapo. MonspHbiit 06bem razos. OTHOCMTENbHAS NNOTHOCTb ra30B.

Peakuuu komnnekcoobpa3oBaHus C y4acTMeM HEOPraHUYECKMUX BelecTs (Ha NpuMepe rmgpoOKCOKOMMNIEKCOB
UMHKA W aNIOMUHNA).

lpaKkTyeckue 3aHATUSA

CocTaBneHne ypaBHeHMil peakLuil CoefMHEHNS, Pa3N0KEH U, 3aMelLLeHNs, 0OMeHa. YpaBHEHUs peakLuii
ropeHus, MIOHHOro 06MeHa, OKUCNEHNUA-BOCCTaHOBEHMS.

PacyeT KONMYECTBEHHBIX XapaKTEPUCTUK UCXOLHBIX BEWECTB U NPOAYKTOB peakuuu. Pacyet Konn4ecTBeHHbIX
XapaKTepUCTUK NPOAYKTA PeaKLmn COeLUHEHUS, ECNU OLHO U3 BELLECTB AaHO B U30ObITKE U/WUNN COAEPKMUT
npumecu. PacyeTt MmaccoBoii unu 06beMHON O BEIXOAA NPOAYKTA PEAKLUM COEAUHEHUS OT TEOPETUYECKM
BO3MOXHOr0. PacyeT 06beMHbIX OTHOLWEHUI ra3oB. PacueT Macchl (06beM, KONMYECTBO BelLeCcTBa) NPOAYKTA
peaKuum, ecn 04HO M3 BELECTB LAHO B BUAE PacTBOPa C ONpefesieHHOi MacCoBOil A0NEel pacTBOPEHHOTO
BeLlecTBa.

YpaBHeHMs OKUCNeHUs-BoCCTaHoBNeHUs. CTeneHb okucaeHns. OKUcanTenb n BocctaHoBuTeb. OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE PEAKLMW B NPUPOAE, NPOMU3BOLCTBEHHbIX MPOLECCAX U KU3HEAeATebHOCTU OPraH13MOB.
OKMCANTENbHO-BOCCTAHOBUTENbHbIN NOTEHUMAnN cpefbl. CocTaBneHune n ypaBHUBaHNE OKUCAUTENbHO-
BOCCTAHOBMUTE/bHbIX PeaKLuil METOAO0M INEKTPOHHOro 6anaHca. TUNUYHbIE HEOPraHUYECKUE OKUCIUTENN U
BOCCTaHOBUTENN. INIEKTPOIM3 PaCTBOPOB M PacmnaaBoB Cose.

0K 01

Tema 2.2.
InekTponuTUYECKa
A Auccoumauus u
MOHHbI 0OMeH

OcHoBHOe coaepxaHue

TeopeTtuyeckoe obyueHue

TeOpMﬂ 3)18KTp0J'IVITVI‘-I€CKOV1 auccoumnaumun. Peakumm MOHHOro obmeHa. CocTaBneHue peaKu,m7| WOHHOro obmMeHa
nyTeM COCTaBNE€HUA UX NOJIHbIX N COKPALEHHbBIX MOHHbIX ypaBHeHVIVI.

I'M,u,ponm3 coneit. 3HayeHune rmaponusa e OMONOrMYECKMX 0OMEHHBIX npoueccax. anMeHEHI/Ie rmaponusa B
NPOMbILINIEHHOCTH.

JlabopatopHsble 3aHATHSA

JlabopaTopHas paboTa «Peakuuu ruaponnsas.

0K 01
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WccnepoBaHue cpeabl pacTBOPOB CO/iEN, 0OPA30BAHHBIX CUbHBIMU U CNAbLIMU NMPOTONIUTAMMU, U UX PEAKLUI C
pacTBOpaM WenoYn u kKapboHata Hatpus. CocTaBieHne peakumui rMaponn3a cone.

KoHTponbHas
CTpoeHue BelLecTBa U XMUMUYECKNE peaKkLnn. 2
pa6ora 1
Paspen 3. CrpoeHue 1 cBoincTBa HEOpPraHMYECKMX BeLecTs 24
Tema 3.1. OcHoBHOe copepxaHue 6 0K 01
Knaccudukaums, | Teopetuueckoe obyuenue 2 0K 02
HOMEHKNATYPA U Npenmet HeopraHuyeckoit xumun. Baanmocsasb HeopraHuyeckux selects. Knaccudukaums HeopraHuyeckux
CTpoEHHE BewecTs. MpocTbie U cIoXHbIe BewecTBa. OCHOBHbIE KNACChl CIOXHbIX BelWecTs (OKCUAbI, TMAPOKCHADI,
HEOPraHU4YeCKUX  |kucnotel, conun). HomeHknaTypa 1 Ha3BaHWe HEOPraHMYEeCKMUX BELLECTB UCXOAA U3 UX XMMUYECKOW OopMyIbl
BelecTs WAW COCTaBNEHME XUMUYECKON POPMY/bl MCXOAA U3 HA3BAHMA BELLECTBA MO MEXAYHAPOAHOW UNN TPUBUANIBHOW
HOMEeHKNaType. )
MexmonekynspHble B3aumopencteus. Kpuctannoruapatbl. ArperatHble COCTOSHUSA BELECTBa.
Kpuctannuyeckue n amopdHble Bewwectsa. Tunbl KPUCTANANYECKUX PELIETOK (aTOMHAS, MONEKYNAPHASA, NOHHAS,
MeTannnyeckas). 3aBMCMMOCTb PU3UYECKNUX CBOICTB BELLECTBA OT TUNA KPUCTANIMYECKON pelleTKu. [puymnHb
MHOroo6pasus BeLLecTB.
CoBpeMeHHble npeaCcTaBNeHNs 0 CTPOEHUM TBEPAbIX, MUAKUX U ra3000pa3HbIX BewecTB. uakue Kpuctanisl.
MpakTuyeckue 3aHATUA 4
PeweHwne 3apgay Ha pacyeT MaccoBoii oM (Macchl) XMMUYECKOTOo 3NneMeHTa (CoefiMHeHNs) B Monekyne (cmecu).
PelweHne npakTMyYeCcKkmx 3afaHuni No KnacCMuKkaLmm, HOMEHKIATYpe U XUMUYECKUM POpMYNamM HEOpPraHMYeCKuX
BELLECTB Pa3/IMYHbIX KNaccoB (Ha3blBaTb UM COCTaBAATb (OPMYNbl XUMUYECKUX BELWECTB, ONpeaensTb
NPUHAANEXHOCTb K Knaccy). 4
NcTouHnkn xumuyecko uHbopmauum (HaydyHas UM y4ebGHO-HayyHas nuTepaTypa, CPeACTBA MacCOBOW
nHdopmauuu, cetb NHTepHet u apyrue). NMouck MHGOpMaLMM NO HA3BAHUAM, UAEHTUDUKATOPAM, CTPYKTYPHbLIM
dbopmynam.
Tema 3.2. ®Dusnko- | OcHOBHOe coaepxaHue 12 OK 01
XuMuyeckue TeopeTtuyeckoe obyueHue 6 OK 02
CBOIACTBA ,
HEOpraHNYeCKX MeTannbl. 06wme dusmyeckme u xummyeckue cBoncTea metannos. Cnocobbl nonyyeHns. 3HayeHne MeTannoB 1
HEMETaNI0B B NPUPOAE U XKU3HeLeATeNbHOCTH YenoBeKa M opraHn3mMoB. Koppo3us meTannos: BUAbl KOPpo3uuy, 2
BellecTs CnocoObl 3alWKTbl METANIOB OT KOPPO3WMU.
Hemetannbl. 06wme Gusnyeckme u xumnuyeckme CBOMCTBA HeMeTanoB. TunNuUyHble cBoiicTBa MeTannos IY- YII
rpynn. Knaccudumkaums v HoMeHknatypa coefuHeHWn HemeTannoB. KpyroBopoTbl OMOreHHbIX 371€MeHTOB B 2

npupoge.

17




XuMmnyeckune cBOMCTBA OCHOBHbIX KNAaccoB HEOPraHN4YeCKNX BeLEeCTB (OKCI/I,U,OB, rTMAPOKCUAOB, KUCNOT, conei un

,p.). 3aKOHOMEPHOCTU B U3MEHEHWUU CBOMCTB NPOCTLIX BELLECTB, BOLOPOAHbIX COELUHEHUN, BbICLIMX OKCULOB W 2
rMAPOKCUAOB.
MpakTuyeckue 3aHATUA 4
CocTaBneHue ypaBHEHUN XMMUYECKUX PEAKLMIA C y4acTUEM MPOCTHIX M CNOMKHbIX HEOPraHUYECKUX BelecTs:
OKCW[I0B METaN/I0B, HEMETANNOB U aM(OTEPHbIX 3/IEMEHTOB; HEOPTraHMYECKMX KUCIOT, OCHOBAHMIA M aM(OTEPHBIX
rMAPOKCUAOB, HEOPraHMYECKMX CONEN, XapaKTEPU3YIOLWMX UX CBOICTBA. 4
PeweHne NpaKTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a[jaHMii HA CBOIWCTBA M MOJyYEHUE HEeOopraHUYecKux
BelLeCTB.
JlabopatopHble 3aHATUA 2
JlabopaTopHas pa6oTta «CBoiicTBa METANNOB U HEMETANNOBY.
WccnepoBaHune Gpu3MYeCKUX M XMMUYECKUX CBOMCTB METANNOB M HeMeTannoB. PeleHne 3KCNepuMeHTanbHbIX )
33fay No CBOICTBAM XMMWUYECKUM CBOWCTBAM METaNJOB M HEMETannoB, MO PAcMoO3HABAHMIO U MONYyYEHUIO
COefIMHEHWUI METanNoB 1 HEMETAN/OB.
Tema 3.3. OcHoBHOe copepxaHue OK 01
Mpoun3soacTBO TeopeTuyeckoe o6yuyeHue 2 0K 02
HEOPTAHWMECKUX  f0fume npepcTaBneHMs o nNpOMbIWAEHHBIX CMOCOGAax MOMYYEHMA XMMUYECKUX BellecTB (Ha npumepe
BeWECTB. 3HA4YeHWE | poy3poaCTBa aMMUAK], CEPHOM KUCTOTHI).
W NPUMEHEHWNE B YepHaa u uBeTHas mMetannyprua. [lpakTMyeckoe npuMEHEHMe 3NEeKTPONiM3a ANA NONYYEHUA LENOYHbIX, 2
6bITY M Ha ILLeNOYHO3EMENbHBIX METANIOB M aNtOMUHKA. CTEKNO U CUNMKATHASA NPOMBbILINEHHOCTb.
NpPOV3BOACTBE Mpo6aema 0TX0f0B 1 NOOGOYHBIX MPOAYKTOB.
MpaKkTUyeckue 3aHATURA 2
PeleHne npaKTUKO-OPMEHTUPOBAHHbLIX 33aJaHWii O PONM HEOPraHUYeCcKOW XUMWUU B PA3BUTUKU MeULMHDbI,
CO34aHMUM HOBbIX MaTePUANOB (B CTPOUTENLCTBE W Ap. OTPACAAX NPOMBIWAEHHOCTH), HOBbIX UCTOYHWUKOB IHEPrUU )
(anbTepHaTUBHbIE UCTOYHWUKW 3HEpruu) B peleHun npobaeM 3KONOTMYECKOW, 3HEPreTUUYECKoW U NULeBoil
6e3onacHoCTU.
KoHTponbHas y
CBoiCTBa HEOPraHUYECKUX BELLECTB. 2
pabora 2
Paspen 4. CrpoeHue 1 cBOINCTBA OpraHMYeCKUX BELLECTB 28
Tema 4.1. OcHoBHOe copepxaHue OK 01
Knaccudmkaums, | Teopetuyeckoe obyueHue
CTpoeHue u

ﬂpe,u,meT opraqueCKon Xumun. B3anmoceasb HeOpraHMYeCKux n opraHnM4eCKmnx seLlecTs.
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HOMEHKNaTypa
OpraHuyeckux
BELLECTB

XuMMyeckoe CTpOeHMe KaK NOpALOK COeAMHEHMS aTOMOB B MOJIEKyNe COrNacHO UX BaneHTHOCTU. OCHOBHbIe
NONOXEHUA TEOPUM XMMUYECKOTO CTPOEHUA OpraHnyeckux coeguHennin A.M. bytnepoBa. YrnepogHsblit ckenet
OpraHuyeckoi monekynbl. MonekynspHble n CTPYKTYpHble (pa3BepHYTbIe, COKPaLLEHHbIE) XUMUYECKHUEe HOpMYNbl.
3aBMCMMOCTb CBOMCTB BeLWECTB OT XMMUYECKOTO CTPOEHUA Monekyn. V3omepua u usomepbl (CTPYKTYpHas,
reomeTpuyeckas (Luc-tpaHc-usomepus). KpaTHOCTb XMMUYECKOWN CBA3M.

MoHAaTMe 0 yHKLUMOHaNbHOM rpynne. [puHLUMNbI KnaccMpuKaumm opraHmyecknux coeguHeHnin. MexayHaponHas
HOMEHKJIAaTypa U NPUHLMNbI HOMEHKNATYPbl OPraHNYeCKUX COeMHEHUN.

MpakTuyeckue 3aHATUA 2
HoMmeHKnaTypa OpraHMYeckUx COeAUHEHUA OTAENbHbIX KNAacCOB  (HAChIUEHHbIE, HEHaCbIUEHHble |
apomaTiyecKme yrnesoaopofbl, CNupThl, GeHONbI, anbAernpl, KETOHbI, Kap6oHoBbIe KNCNOTh 1 Ap.) CocTaBneHne
MOMHbIX M COKPALLEHHbIX CTPYKTYPHbIX (OPMYN OpPraHMYeCcKMX BEWeCTB OTAENbHbIX KNaccoB, MCMOMb3YA MX 2
Ha3BaHMA MO CUCTeMATMYyeCcKoM HoMmeHkiatype. PacueTbl nmpocteiiwein Gopmynbl OPraHUYeCcKon MOseKynbl,
MCXOfA U3 INeMeHTHOro cocTasa (B %).
Tema 4.2. Coictea | OcHOBHOe coaepxaHue 14 0K 01
OpraH14ecKknx TeopeTuyeckoe obyyeHune 10 0K 02
coennHennm ®U3NKO-XUMUYECKME CBOICTBA OPraHNYECKUX COEAMHEHMIT OTAeNbHbIX KNacCoB (0COBEHHOCTM KnaccubuKalmm
N HOMEHKNATypbl BHYTPM KNacca; roMoiorndecknit paa u obuas dpopmyna; nsomepus; Gusndeckue cBOMCTBa;
XMMUYECKMe CBOMCTBA; CNOCO6LI NONyYeHus):
— npefenbHble YreBOAOPOALl. [OpeHe MeTaHa Kak OfMH 13 OCHOBHbIX UCTOYHUKOB TENNa B NPOMbILAEHHOCTH
1 6biTy. CBOCTBA NPUPOAHBIX YTEBOAOPOAOB, HAXOXKAEHNE B NPUPOAE U NPUMEHEHME aNKaHOB; 2
— HenpefienbHble U apoMaTUyecKne yrneBofoposl. MoaMMepu3aLma STUAEHA Kak OCHOBHOE HanpasieHue ero
MCnonb30BaHUA. [OpeHne aueTUneHa Kak WCTOYHMK BLICOKOTEMNEPAaTyPHOro MAAMEeHU ANA CBApKM M Pe3Ku 2
MeTannos;
— KMCNOpOACOAepalline coeanHeHns (CAMpTbl U NPOCTbie 3upbl, HeHONbl, anbaermfbl U KEeTOHbI, KapOOHOBbIE
KMCNOTBI M UX NPON3BOAHbIE). [paKTUUECKOe NpUMEHeHWe STUNEHTNKONS, FnLepuUHa, deHona. MpumeHeHme 2
dopmanbaernaa, aueTanbaeruaa, YKCYCHoN KNCnoTbl. Mbina Kak Conm BbICWIMX KapOOHOBbLIX KMCOT. Molowme
CBOWCTBA MblNa;
— a3oTcoAepallime coeauHeHns (aMUHbI U aMUHOKUCNOTI, 6enkn). 2
Knaccudmkauns u 0co6eHHOCTI OpraHnyeckmux peakunit. PeakunoHHble LeHTpbl. Pagukansl. MepsoHadyanbHbie )
NOHATUA O TUNAX U MEXaHM3Max OpraHMyecKnx peakLuil.
MpaKTMyecKne 3aHATURA 2
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PeweHune uenoyek npeBpameHMﬁ Ha reHETUYECKYIO CBA3b MeXXAY KnaCcCaMu OpraHn4eCcKumnx COeAMHEHUN C

COCTaBJI€HMEM Ha3BaAHWUIN OPraHNYeCcKUX CoOegMHeHU No TPUBMANIBHON UK MEXAYHAPOLHOW CMCTEMATUYECKOW 2
HOMeHKnaType. PeleHne pacyeTHbIX 3aa4 N0 ypaBHEHMAM peakuuil C y4acTMeM OpraHnyecKux BeLecTs.
JlabopatopHble 3aHATUA 2
JlabopatopHas paboTa «[lonyyeHne 3TUNEHa U U3y4yeHne ero CBOMNCTBY.
MonyyeHue 3TuNEHa 13 3TaHONA B 1abOpaTOpuM 1 U3yyeHne ero GU3NYECKUX U XMMUYECKUX CBOICTB. )
CocTaBneHue peakuuii NPUCOELUHEHUA N OKUCIEHUS HA MPUMepe 3TUNeHa. PelueHmne pacyeTHbix 3agauy ¢
MCNONb30BAHWEM MIOTHOCTM Fa30B N0 BOAOPOJY W BO3AYXY.
Tema 4.3. OcHoBHOe copepxaHue 8 OK 01
OpraHuyeckue TeopeTtuyeckoe obyyeHue 6 OK 02
BEllecTBa B Buooprannyeckue coepuHenuns. MpumeHeHne u Guonoruyeckas ponb yrnesofos. OKMCNEHNe YreBooB —
HUSHEACATENBHOCT | ycToyHMK 3HEPrUM XUBbLIX OpraHn3mMoB. 061acTU NpUMEHeHNs aMUHOKKCAOT. MpespalieHus 6e1KOB NULK B
W 4€N0BEKa. opraHusme. buonoruyeckue hyHkuum 6enkoB. buonornyeckne GyHKLMM XMpoB. PoNb OpraHNYecKkon Xummum B 4
lpoussoacTeo peweHun npobnem nuwesoin 6e30MacHOCTH.
npuMeHeHue HykneunHoBble KMCNOTbI: cocTaB U cTpoeHune. CTpoeHune HykneotnpoBs. Coctas HyknenHosbix kucnot (AHK, PHK).
OpraH1yecKux Posib HYKNEMHOBBIX KUC/IOT B XXU3HEAeATeNIbHOCT OPraH13MOB.
BELecTB B MpoM3BOACTBO OpraHMYecKMX BeLLeCTB: NPOM3BOLCTBO MeTaHona, nepepaboTtka HedTW. MonuatuneH Kak
NPOMBILWAEHHOCTN |KPYMHOTOHHAXHbIA NPOAYKT XMMUYECKOro NPon3BOACTBA. [pumMeHeHme 3TuneHa. Npon3BoACTBO M NpUMeHeHNe
KayyyKa 1 pe3uHsl.
CMHTETUYECKME U UCKYCCTBEHHbIE BONIOKHA, UX CTPOEHUE, CBOMCTBA. [paKTMYecKoe MCNosb30BaHME BOJIOKOH.
CUHTETMYECKMe NMNEHKU: M30NALUA ANA NPOBOLOB, MEMOPaHbI A ONPECHEHWUSA BOAbI, 3aLUTHLIE NJEHKU ANs 2
aBTOMOOMNEN, NNacTblpu, XMpypruyeckue noBs3kU. HoBble TEXHOMOrMM AanbHeilero COBEPLEHCTBOBAHMSA
NOSIMMEPHbIX MaTEPMaNoB.
Ponb opraHnyeckon xumum B peleHun npobnem sHepreTnyeckoin 6e30nacHOCTH, B Pa3BUTUUN MELULUHBI,
CO3JaHNN HOBbIX MAaTepPManoB, HOBbIX UCTOYHWKOB 3HEPrum (aNbTepPHATUBHbIE UCTOYHUKM SHEPTUK).
MpaKTUyecKkue 3aHATUA 2
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX 3afiaHUIA NO COCTABNEHUIO XMMUYECKUX PeaKLUI, OTPAXKAKOLLMUX
XMMUYECKYI0 aKTUBHOCTb OPraHUYECKUX COeJUHEHUI B Pa3NINYHbIX cpefax (MPUPOAHbIX, 6M0NOTUYECKUX, 2
TEXHOTEHHbIX).
KoHTponbHas Cr y 2
pabora 3 PYKTypa W CBOWCTBA OPraHUYeCKUX BELeCTB.
Pa3spen 5. KuHeTnyeckue n TepmoguHaMuyecKue 3aKOHOMEPHOCTU NPOTEKAHUA XUMUYECKUX peaKLUid 12
Tema 5.1. OcHoBHOe copepxaHue OK 01
Kunetnyeckue TeopeTuyeckoe o6yuyeHue 2 OK 02
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3aKOHOMepHOCTU  [XuMuyeckue peakuun. Knaccudukaums Xxumuyeckux peakuuii: no ¢asoBoMmy cocTaBy (FOMOreHHble W
npoTeKaHms reTeporeHHble), N0 UCNOJb30BaHMIO KaTanmu3aTopa (KaTaNuTUYecKkue U HekaTanuTuyeckue).
XUMUYECKUX CKOpOCTb peakuuu, ee 3aBUCMMOCTb OT Pa3inyHbIX DaKTOPOB: NPUPOAbI PearupyloLnx BELWeCTB, KOHLEHTpaLUH
peaKumil pearupylolmx BelecTs, Temnepatypbl (npasuno Bant-fodda), nnowanu peakunoHHON NOBEPXHOCTH, HANNYUSA
KaTanusaTtopa. Posib KaTannM3atopoB B NPMPOLE M NPOMbILWAEHHOM NPOU3BOLCTBE.
JHeprus akTMBaLMU. AKTUBMPOBAHHbI Komnnekc. Katanusatopsl 1 katanu3. Posib KaTanu3aTtopos B NpUMpoae
NPOMbILWIEHHOM NMPOM3BOACTBE.
JlabopatopHsble 3aHATUSA
N3yyeHne 3aBMCMMOCTM CKOPOCTM XMMUYECKOW PeaKUWM OT KOHUEHTpauuMM pearupylolmux BewWwecTs U
Temneparypebl.
JlabopaTopHas paboTa Ha BblIGOp:
1. NlabopaTopHas paboTa «OnpepeneHne 3aBUCMMOCTM CKOPOCTM PEAKUMU OT KOHLEHTpauUW pearnpyioLmx
BewecTB». WccnepoBaHue 3aBMCMMOCTM CKOPOCTM peakuMum OT KoHUeHTpauuu. OnpepeneHue KOHCTAHThI
CKOPOCTMW peakuuu rpadmyeckum MeToaoM.
2. JlabopatopHas pabota «OnpepeneHne 3aBUCMMOCTM CKOPOCTU peakuuu oT TemnepaTypbl». MiccneposaHue
3aBUCMMOCTM CKOPOCTM peaKkuum oT TemnepaTypbl. Pacyet aHeprum akTuBaLmUm peakuum.
PeweHne npaKTMKO-OPUEHTUPOBAHHBIX 3a4aHWN Ha aHanu3 (aKTOPOB, BAMAIOWMX HA M3MEHEHWE CKOPOCTM
XUMUYECKON peaKkumu.
Tema 5.2. OcHoBHoe copepxaHue
TepmoanHamuyeck | Teopetuyeckoe obyueHue 0K 01
e Knaccudukaums xumumyeckux peakuumin: no tennosomy 3ddekty (3K30TepMmuyeckue, 3HLOTEPMUYECKUE), MO OK 02
3aKOHOMEPHOCTU  1oGpatumocTi (0GpaTMble M HeoGpaTuMmbie). Tennosble 3MAEKTHl XUMUYECKUX peaKuuit. TepMoXMMUYECKue
NpoTEeKaHUA ypaBHeHus. 06paTMMOCTb peakuuil. XMMUYecKoe paBHOBECME W €ro CMelleHWe Noj AENCTBMEM Pa3NUYHBIX
XUMUYECKNX takTopos (KOHU,eHTpaLl,VIﬂ peareHToB WAW MPOJYKTOB peaKuuu, [aBieHue, TeMHepaTypa) Jna co3paHunA
peakuun. ONTUMaNbHbIX YCIOBUIA MPOTEKAHMA XMMUYECKMUX NPOLLECCOB.
PaBHOBecue MoHATME 006 3HTanbNMKU U 3HTponuu. IHeprus mb66ca. 3akoH lecca u cnepcTeusa U3 Hero. Ponb cmelleHus
XUMUYECKUX PAaBHOBECUS B TEXHOJIOTMYECKUX MPOLLECCaXx.
peakuuit MpakTuyeckue 3aHATUA

MpuHumn Jle Wartense. Banaxnue pa3nnyHblix akToOpoB HA U3MEHEHWE PABHOBECUA XUMUYECKUX PeakLuii.
3aKOH JencTBylOWMX MACC M KOHCTAaHTa XMMWUYECKOro paBHOBecuA. PacuyeTbl paBHOBECHbIX KOHLEHTpauuii
pearvpyloLwmx BelWecTs 1 NPOAYKTOB peakuuit. Pacyetsl TennoBoro acddekta peakumu.

PelweHne nNpakTMKO-OpPMEHTUPOBAHHbLIX 3aAaHWN Ha npumeHeHue npuHuuna Jle-Latense pgns HaxoxpeHus
HanpaB/lieHNA CMeleHUA PaBHOBECUA XMMUYECKOM peakuuu M aHanu3 (HakTopoB, BAUAIWMX HA CMelleHue
XUMUYECKOro paBHOBECKSA.

21




JlabopatopHsble 3aHATUA 2

JlabopatopHas paboTa «M3yyeHne BAMAHUA pa3iMyHbIX (DaKTOPOB HA CMELeHNEe XMMUYECKOTO PaBHOBECHUAY.

WccnepoBanune BAUAHMA M3MEHEHMA KOHLEHTPALWKM BeWeCTB, peakuuu Cpeabl M TemnepaTtypbl Ha CMelleHue )

XMMUYECKOro paBHOBecKUs. CpaBHEHME NOYYEHHBIX PE3YbTATOB C TEOPETUYECKM MPOTrHO3MPYEMbIMIU HA OCHOBE

npuHumna Jle Warense.
KoHTponbHas y

CKOpOCTb XMMUYECKO peakLnm u XMMUYecKoe paBHOBECHE. 2
pabora 4
Pa3pen 6. [lucnepcHole cucremsl 10
Tema 6.1. OcHoBHOe copepxaHue OK 01
Aucnepchble TeopeTnyeckoe obyyeHue 2 0K 02
chcTemel v NucnepcHble cuctembl. KonnougHele cuctembl. MCTUHHBIE PacTBOPSI. 0K 07
(hakTOpBLI X PacTBopeHne Kak (U3MKO-xMMuYecknit npouecc. PactBopbl. Cnocobsl NpurotoBieHMs pacTBOpOB.
yCTON4MBOCTH PacTBopumocTb. MaccoBas fons pacTBOpPeHHOro BewecTBa. [lpefenbHO [OMYCTUMble KOHLUEHTpAUuM W ux

MCMONb30BaHME B OLEHKE IKONOrNYeCcKoi 6e30nacHoOCTH. 5

Knaccudukaums aucnepcHoix cuctem no coctay. CTpoeHue u dakTopbl YCTONYMBOCTU AUCMEPCHBIX CUCTEM.

Pacno3HaBaHMe UCTUHHBIX PaCTBOPOB, KOTOMAHbBIX PAaCTBOPOB M rpyboaucnepcHbix cucteMm. CTpoeHne MuLennbl.

PaccemBaHue cBeTa Npu NpOXOXAEHUW CBETOBOTO Ny4yKa Yyepe3 ONTMYECKM HeofHOpopHyw cpepy (3ddekTa

Tunpans).

MpakTuyeckue 3aHATUA 2

PelweHwne 3apay Ha NpuroToBNeHNE pacTBOPOB.

PelweHne NpaKTMKO-OpPUEHTUPOBAHHbIX PACYETHbIX 3alaHNI HA [UCNEPCHbIE CUCTEMBI, UCMONIb3yeMble B ObITOBOA )

W NPOU3BOACTBEHHON [AEATENbHOCTWM YeNoBeKa, C NO3ULMA 3KONOrMyeckoit 6e30nacHOCTM NOCNELCTBUIA U

FPaMOTHbIX pelleHnit NpobneM, CBA3aHHbIX C XUMUENd.
Tema 6.2. OcHoBHOe copiepxaHue 4 0K 01
Vccneposarne  [/1a6oparopHble 3aHATHS 4 OK 02
cBONCTB NabopatopHas pa6oTa «[pUroToBneHMe pacTBOPOBY.
AMCNEPCHBIX MpuroToBNeHe pacTBOPOB 3aAaHHOM (MONSPHOM) KOHUEHTpauuum (C  NPAKTUKO-OPUEHTUPOBAHHbLIMM 2
CUCTEM ANa nX BOMpOCaMu), onpefieneHune cpefbl BOLHbIX pacTBOPOB.
MpeHTUdUKaLMKM  [NlaGopaTopHas paboTa «MccneoBaHne AUCEPCHBIX CUCTEM.

MpuroToBneHne u U3yYeHne CBOWCTB AUCMEPCHBIX CUCTEM Pa3HbIX BUAOB: CYCNeH3UW, IMYAbCUU, KOTOMLHOTO )

pactBopa. CpaBHeHMEe CBOWCTB UCTUHHBIX W KOMJIOMAHBIX PACTBOPOB, BbISIBJIEHUE OCHOBHbIX Pa3fnymnii Mexay

HUMMW.
KoHTponbHas

[vcnepcHble cucTembl. 2
pabora 5
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Paspen 7. KauecTBeHHble peakumn 06HapyXeHUA HeOPraHUMYECKNX U OPraHUYeCKMX BelLecTs
Tema 7.1. OcHoBHoe copepxaHue 0K 01
O6HapyxeHue MpaKTuyeckue 3aHATUA 0K 02
HEOPraHN4eCKUX  [KayecTBeHHbIE XMMUUYECKME peaKLuK, XapaKTepHbIe ANA 0OHapYXEeHUA HeOpraHMYecKIX BelllecTB (KaTUOHOB 1
KaTHOHOB U aHnoHoB). CocTaBfieHne ypaBHeHUI peakunit obHapyxeHus katnoHos I-VI rpynn v aHWOHOB, B T.4. B
aHWOHOB MOJNIEKYNAPHON U UOHHOW (hopMax.

Peakumu o6HapyXeHUs HeEOPraHWYeCKMX BEIWWECTB B peaibHbIX 00bEKTaX OKPYKAloLen Cpesbl.

JlabopatopHble 3aHATUA

O6HapyxeHne HeopraHuyeckux sellecTs (kaTuoHos I-VI rpynn uau aHMOHOB) € UCNONb30BAHUEM

KayeCTBEHHbIX aHAIMTUYECKUX peaKLuunl.

JlabopaTopHas paboTa Ha BblIGOp:

1. JlabopaTopHas paboTta «AHanuTUYeCKUe peakuum katnoHos I-VI rpynny».

poBefeHNe KaueCTBEHHbIX PeaKLMii, UCNONb3yeMbIX A1l 0OHAPYXEHUA KaTMOHOB I rpynnbl (Kanus, HaTpus,

MarHus, ammonus), IT rpynnsl Ha npumepe 6apus, III rpynnsl — ceuHua, IV rpynnsl — antoMuHms,

V rpynnsl — xene3a (II u III), VI rpynnbl — HUuKens. OnucaHue Habntogaembix ABNEHWUIA U COCTaBNEHNE

XUMUYECKUX peaKuuii.

2. JlabopaTopHas paboTa «AHaNUTUYECKUE peaKL MM aHNOHOBY.

MpoBefeHNe KaYeCTBEHHbIX peaKLui, NCNOoJb3yeMblX AN 0OHapyKeHWs aHMOHOB: KapboHaTa, hocdara,

cynbtarta, cynbuaa, HUTpaTa, xnopuaa u ap. OnucaHue HabOAAEMbIX ABJEHUNA U COCTABNEHUE XUMUYECKUX

peakuun.
Tema 7.2. OcHoBHOe copepxaHue OK 01
O6HapyeHue MpaKTU4YecKmue 3aHATUS 0K 02
OpraHn4ecKkux KayecTBeHHble XMMUYECKME peaKLuK, XapaKTepHble AN 06HaPYKeHUA OTAENbHbIX KIAaCCOB OpraHN4ecKux
BElecTs

OTAENbHbIX KNaccoB
C UCMONb30BaAHMEM
KayeCTBEHHbIX
peaKkuum

COeanHeHMit: GeHoN0B, anbAeruaoB, Kpaxmana, yKCyCHON KUCNOTbI, aMUHOKUCIOT U Jp.
[leHaTypauus 6enKOB Npu HarpeBaHuK, LBETHbIE peaKLumn 6enKoB.
CocTaBneHMe KayeCTBEHHbIX peakuuii 0GHapYXeHUs OpraHMYeCcKUX COeANHEHUI OTAEbHbIX KNACCOB.

JlabopatopHble 3aHATUSA

O6HapyXeHne opraHMYecKUX COeANHEHNI OTAEbHBIX KNacCoB.

JlabopaTopHas paboTa Ha BblIGOp:

1. JlabopaTopHas pabota «KauecTBeHHble peakLum Ha OTAeNbHbIE KNACChl OpraHUYecKMx BeLecTBy.
MpoBeAeHNe KaYeCTBEHHbIX PEAKLMIA, UCMNOIb3YEMbIX A1 0OHAPYKEHMA OPraHUYECKNX BELWECTB Pa3AMNYHbIX
KnaccoB: heHONOB, aNbAEer1A0B, Kpaxmana, yKCyCHOM KUCNOTbl, aMUHOKMCNOT, 6enkoB u ap. OnucaHue
HabN0AaeMbIX ABIEHUI N COCTABNEHME XUMUYECKUX PeaKLNt U/ Uin cxem.,

2. JlabopaTopHas pabota «KauyecTBeHHbI1 aHaN13 OpraHMYeCKUX COEANHEHN N0 DYHKLMOHANBHBIM Tpynnamy.
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MpoBeAeHNe KayeCTBEHHbIX PeAKLMiA, MCNOb3YEMbIX A1 PACNO3HABAHWA OPraHUYECKUX BELLECTB OTAENbHbIX
KnaccoB no yHKLUMOHANbHBIM FPYMNam: Ha NpUMepe aMUHOKUCIOT U KAPOOHOBbLIX KMCOT, CMMPTOB U (hEHONOB,
anbaernpoB 1 KeToHoB. OnucaHne HabNOLAEMbIX ABIEHUN U COCTABNIEHNE XUMUYECKUX PEAKLMIA U/ UK CXEM.

NpodgeccuoHanbHO-OpMeHTUPOBAHHOE COAepXaHKue (cogepiKaHue NPUKNAZHOro MoAyNsA) 42
Pa3pen 8. XuMus B 6bITY M NPOM3BOACTBEHHON AEATENBHOCTU YeNoBeKa 6 0K 01
Tema 8.1. OCHOBHOE CopepXaHue 6 0K 02
Xumua B 66Ty U [Mnayrugeckue 3aHATHA 6 OK 04
NPON3BOACTBEHHOM I3, o normueckan 6e30MacHOCTb NOCAEACTBHI BLITOBOI U NPOM3BOACTBEHHOMN AEATENbHOCTM YENOBEKA 4 0K 07
neaTenbHoOCTH . o !
eNIOBeKa CBsA3aHHas C nepepaboTKoit BeWecTs; NOUCK U aHaNu3 XMMUYECKOIA nHdOPMaLMN U3 PA3TIUYHBIX UCTOYHUKOB fIK....
(HayyHas 1 y4ebHO-HayyHasA NUTEPATYpPa, CPEACTBA MACCOBOI MHdopMaLmK, ceTb NHTepHET u apyrue).
Keitcel (¢ yueTom 6yayieit npotheccMoHanbHo fesTeNbHOCTU) Ha aHanu3 HhOopMaLm 0 NPOU3BOLACTBEHHOIA
[eATeNbHOCTU YeNIOBEKA, CBA3AHHOI C NepepaboTKOMN 1 MONYYEHUEM BELLECTB, @ TAKKE C IKOJOTNYECKON
6e30nacHoCTb0.
3awmra Keiica: lpefcTaBneHne pe3ynbTaToB pelleHns Kencos (BbICTYNNEHWE C Npe3eHTauuen) 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 copiepXaHue 0K 01
OcHosbl ) JlaboparopHsle 3aHATUSA 2 TIK...
nabopatopHoi Na6opaTopHas pa6ota «0CHOBbI 1a6OPATOPHON MPAKTUKM».
MPaKTMKKN B JlabopatopHas nocyaa 1 xumudeckue peaktusbl. OCHOBHbIE nabopaTopHble onepauuu. JlabopatopHoe 2
npodeccuoHanbHbl |o6opygosaHie. TexHka 6e30nMacHOCTY ¥ NpaBuia paboTel (NoBefeHNs) B 1aGopaTopuu.
X nabopaTopuax  [Mpaktuyeckue 3aHATUA 6
BbinonHeHMe TUNOBLIX PAaCYETOB MO TEMATUKE IKCNEPUMEHTA (BbIXOA MPOAYKTA peakumm, Macca HaBecku, 0obem
pactBopuTens).
06paboTKa AaHHbIX, aHANN3 U OLEHKA UX OCTOBEPHOCTM (BblYMCNIEHUE CPEAHEr0 3HAUEHUs 6
3KCMEpPUMEHTANbHBIX JAHHbIX, TOTPELWHOCTH).
MpencTaBneHne pesynbTaToB IKCNEPUMEHTA B pa3nnyHoi dopme (Tabnuua, rpaduk, oTyeT, foknag,
npeseHTauus).
OcHoBHOe copepxaHue 6 OK 01
TeopeTuyeckoe obyueHue 2 0K 02

“ Otpaxaercs MK, anemMeHT KOTOpPoi GOPMUPYETCA NPUKNARHLIM MOAYEM (MPOGhECCHOHANBHO-0PUEHTUPOBAHHLIM cofiepaHuem) B cootseTcTBUM ¢ PIOC peanusyemoil

npoceccuu/cneynanbHo

ctn CNO
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Tema 9.1.2.
XuMunyeckun
aHanu3 npob Boabl

Knaccudumkaums npob Bofbl N0 BUAY U Ha3HAYEHUIO, UCXOAA U3 €8 XMMUYECKOoro cocTaBa. OpraHonenTtuyeckue
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 )ecTkocTu BOAbl (BpeMeHHas M NocTosHHas). ecTKocTb BoAbl Kak NpUYMHA BbiNageHUs 0CafiKOB UK
06pa3oBaHWA CONEOTNIOKEHUIA, UMEIOLUX MECTO B ObITY M HA NPOM3BO/CTBE.

CocTaB coneif, Bbl3bIBAOWMX KECTKOCTb BOAbI. XMMUYECKME NMPOLLECChI, YCTPAHSAIOWME KECTKOCTb BOAbI.
YpaBHEHUSA XUMUYECKNUX peaKLuid, UNNICTPUPYIOLWMX NPOLECCH], NPOUCXOASALME NPU YCTPAHEHNU KECTKOCTHU.
YcTpaHeHWe BpeMEHHOM XeCTKOCTU ObITOBbIMU U XUMUYECKUMU ciocobamu. Cnocobbl yCTpaHEHNS NOCTOSHHOIA
YKECTKOCTH.

MpaKTUyecKkue 3aHATUA

CnocoObl BblpaXeHNA KOHUEHTpPaLWUK paCTBOPOB: MacCoBasa A0nA PaCTBOPEHHOro BelWeCTBa, MOJIAPHAA U
MONANbHAA KOHUEHTpaL K. TVITp pactBopa. PeweHune NPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3a[laHui Ha
pacyert KOHLl,eHTpaLI,Mﬁ 3arpA3HAWNX sewecTs N UX CpaBHeHWE C npeaesibHO oonyCTUMbIMU KOHUEHTPAUUAMN

(NAK).

JlabopatopHsble 3aHATHSA

WccnepoBaHune xummyeckoro coctaBa npob Bogbl.

JlabopaTopHas paboTta Ha BblIGOp:

1. labopatopHas pabota «0uncTka Bogbl OT 3arpsAZHEHN Y.

Wcnonb3oBaHue MeToA0B PUALTPOBAHUA U aacopOLMK I/ OTAENEHUSA 3arpA3HEHNI B uccnenyemon npobe
BoAbl. BbiOOp MeToAa 04UMCTKM B 3aBUCUMOCTYM OT BUAA 3arpsa3HeHns. CpaBHeHue 3(HEKTUBHOCTU Pa3fNyHbIX
MeTO[0B O4MCTKM BOLbI B Pa3HblX yCI0BUAX (B 1a6OpaTOpMM, B JOMALIHMX U NOJEBBIX YCI0BUAX).

2. llabopatopHas pabota «Onpegenenune pH BOAbl U €e KUCTOTHOCTUY.

Onpepenenune pH cpefbl C NOMOLLbLIO YHUBEPCANBHOTO UHAMKATOPA. Micnonb3oBaHne TUTPOBaHMA ANA
onpepenexus kucnotHoctu. OnpegeneHune obLen KUCIOTHOCTY BOAbI, pacyeT CBOOOAHON KUCTOTHOCTH.
OnpepeneHune obuwei n ceobogHom wenoyHoct. CoctaBneHne ypaBHEHUN peaKkLuUi, NpoTEKAOWMX NpU
onpefeneHnn KNCNOTHOCTH/ WeNoYHOCTU NPob BOAbl. YCTaHOBNEHWE CNOCOO0B UCMOIb30BAHNS
nccnefoBaHHbIX NPO6 BOAbl B KU3HEAEATENbHOCTY YENOBEK], HA OCHOBE NONYYEHHbIX JAaHHbIX O COCTAaBE.

3. JlabopatopHas paboTa «OnpefeneHne XecTKoCT BOAbl U CNOCOOLI ee yCTPaHEHUAY.

Cnocobbl ycTpaHeHUs BCeX BUOB XECTKOCTH B 3aBMCMMOCTM OT COCTaBa COMEN XKeCTKOCTU. PelweHune
IKCMEepPUMEHTaNbHON 3aA4a4M Ha BbIIBIEHWE BPEMEHHOW U NOCTOSHHOM XeCTKOCTU BoAbl. OLeHKa BepOATHOCTH
YCTPaHEHUA BCeX BUAOB XXECTKOCTU B JOMALHUX YCIOBUAX.

0K 07
K...

Tema 9.1.3.
XuMunyeckun

OcHoBHOe coaepxaHue

TeopeTuyeckoe obyueHue

0K 01
0K 02

25




KOHTPOJIb Ka4eCTBa
NPoOAyKTOB NNTAHNA

KauecTBeHHbIt XMMUYECKMI1 COCTAB NPOAYKTOB NUTaHUsA. BewecTsa, panscuduympyowme npoayKTbl NUTaHUS,
W BeLLeCTBa, 3arpAasHaAtoLLMe NPOAYKTb NuTaHus. OnpefeneHue 3arpA3HAIOLMX XMMUYECKUX BELLECTB B
NPOAYKTAX NMUTAaHUs, ONpejeNieHne BeWeCTB, He 3asBIeHHbIX B COCTABe NPOLYKTOB NUTAHUS.

npaKTVI‘IECKVIe 3aHATUA

OpraHqucxme M HeopraHnyecKmne sellecTsa, Bxoaalme B COCTaB NPOAYKTOB NMUTAHUA. Onpe,u,eneHMe COCTaBa
6J'I|0}J, Ha copepxaHune Makpo U MUKPO3N1EMEHTOB. VI3yquV|e NpennoXeHHbIX NpenoAaBaTesieM 6J'I|0,£l| Ha
npeaMmeT XuMMUYeCKoOro coCtaBea, onpeaeneHue ponei ot CyTO‘-IHOVI HOPMbl MaKpO U MUKPO321EMEHTOB B
YVKa3aHHOM 6mo,u,e.

PeweHne NPaKTUKO-OPUEHTUPOBAHHbLIX 3aAd4 NO KyﬂMHapHOVI TEMATUKE Pa3JINYHbLIX TUNOB.

JlabopatopHble 3aHATUSA

WccnepoBaHme XMMUYECKOTO COCTaBa NPOAYKTOB NUTAHMS.

JlabopaTopHas paboTa Ha BblIGOp:

1. JlabopaTopHas pabota «06HapyxeHue HUTPATOB B MPOAYKTAX MUTAHUAY.

WccnepoBaHue matepuanos nosiyKoNMYeCTBEHHLIM METOOM ONpeaeseHns HUTPATOB C UCMONb30BaAHNEM
fudeHnnammHa (KOpHenaoabl OBOLENA, TMCTbA U KOUYepbixKa KanycTsl, naogbl GpyKTOB). AHANU3 YPOBHS
3arpA3HEHNs HUTPATaMM N0 MHTEHCUBHOCTY OKPALIMBAHUA NPOAYKTOB peaKLuu.

2. JlabopaTopHas pabota «MccnegoBaHue npoayKToB NUTaHUsA Ha HaNUYMe YrIeBOLOBY.

WNccnepoBaHne MONOYHbIX NPOAYKTOB Ha HaJIM4ne Kpaxmasa. WccnepoBaHue NPOAYKTOB HA HalMYNE TNNIOKO3bl.

0K 07
K...

Tema 9.1.4.
Xumunyeckuin
aHanu3 npo6
NoYBbl

OcHoBHOE coaepxaHue

TeopeTuyeckoe obyueHue

Knaccudumkaums noys no BUAY U Ha3HaYeHMIO, UCXOLAA U3 XMMUYECKOTO cocTaBa. MaeHTudukauymus npobsi
NOYBbI N0 €€ XMMUYECKOMY COCTaBY, ONMUCAHME BO3MOXKHOCTEN €€ NpUMEHEHUS.

Tpe6oBaHMA K KAYeCTBY NOYBbI Pa3IMYHOr0O Ha3HayeHns. OnucaHue ocobeHHOCTe UCMOAb30BAHUS MOYB B
3aBUCUMOCTY OT TUMOB, CNOCOOBI YyYLIEHNUs KayecTBa NOYB B 3aBUCUMOCTH OT HAa3HAYEHMUS.

06nacTi MCnoNb30BaHWA OPraHUYeCcKUX YAoOPEHNIA B 3aBMCMMOCTM OT KaYeCTBEHHOro cocTaBa. OnucaHue
OpraH14yeckux yaobpeHuit n ux NpUMeHEeHNe B 3aBUCMMOCTY OT COCTaBa NOYBbLI U €€ Pa3HOBUOHOCTHU.

MpaKTUyecKkue 3aHATUA

O6nacTu HasHaueHWs (NPUMEHEHUs) NOYBLI, UCXOAA U3 KAYECTBEHHOTO U KONMYECTBEHHOrO COCTaBa. AHanus
HOPMaTUBHOW [LOKYMEHTAL UK.

Ponib HeopraHMYEeCKUX BELECTB B KAYECTBE MUHEPANbHBIX YAOOPEHNIA, ynyylinTenen noyssl.

CocTaB MuUHEpanbHbIX yROOPEHMIt U UX NPUMEHEHME B 3aBUCMMOCTH OT COCTABa NOYBbI U e Pa3HOBUAHOCTU.
B3aumocBs3b cocTaBa yA0OPEHUIH U UX BNUSHUSA HA BEr€TAaTUBHbLIE CBOWCTBA U NIOJOHOLIEHNE PACTEHWIA.

JlabopatopHble 3aHATUSA

WccnepoBaHue xuMmnyecKoro coctasa I'Ip06 NoYBbI.

0K 01
0K 02
0K 07
K...
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JlabopatopHas paboTa Ha Bblbop:

. JlabopaTopHas pabota «06HapyxeHue HeopraHUYecKux npumecei B npobax».

MpurotoBneHme Npodbl NOYBLI AN UCCNELOBAHNUA KUCTOTHOCTU/WENOYHOCTH, HEOPraHUYECKUX 3arpsA3HEHNIA.
O6HapyxeHue xnopua- u cynbhat-uoHoB B npobe noysbl. CocTaBneHMe ypaBHEHWII peakuuilt 06HapyXeHMA.
CpaBHEHME NoNyYeHHBIX NOKa3aTeNen C HOPMATUBHLIMU (CNPABOYHLIMU) 3HAYEHUAMM.

2. JlabopatopHas pabota «Onpeaenenne pH BOAHOMN BBITAXKM MOYBbI, €€ KUCNOTHOCTU U LWETOYHOCTUY.
WccnepoBaHue BoLHbIX BbITAXEK 00Pa3LL0B rOTOBbIX MOYBEHHbIX CMeCeit (A1 pasHbIX TUMOB PaCcTEHMIA).
OnpepeneHve pH noysbl ¢ cnonb30BaHMEM MHAMKATOPOB. OLeHKAa TUNOB NOYB B NPEACTABIEHHbIX 06pa3Lax
(cunbHOKMCNas, Kucnas, cnabokucnas, HelTpanbHas, WenoyHas).

Tema 9.1.5. OcHoBHOe copepxaHue 10 OK 01
Wccneposatue TeopeTuyeckoe obyyeHue 2 0K 02
00beKToB Yue6HO-1CCNe0BaTeNbCKUI NPOEKT B 061aCTH UccnefoBaHus 06bekToB bruocdepsl. 0630p TeM yyebHo- OK 04
Guoceps! NCcCnenoBaTe/IbCKMX NPOEKTOB. ANropuUTM BbiNoNHEHUA npoekTa. OnpeaeneHne npobaemsl UCCAEA0BaHNA. 2 0K 07

MeToapbl NOMCKa, aHann3a 1 06paboTKn MHHOPMALIMN O NPOEKTE B Pa3IMYHbIX MCTOYHUKAX. TK...

MpaKTU4eCcKUe 3aHATUA 4

060CHOBaHME aKTyaNbHOCTU BbIGPAHHON TeMbl. BbisiBneHue npobnembl MccnegoBaHus. Beibop 06bEKTOB U 2

MeTOfI0B UccnenosaHus. MoctaHoBKa Leneit u 3agay uccnegosaHus. OnpegeneHne NpoayKTa UCCNenoBaHus.,

OnpefieneHune 3TanoB 1 COCTaBAEHME NaHa UCCNe0BaHNA.

3awmura npoekta: [lpeactaBneHue pe3ynbTaToB  BbIMOSAHEHUS Y4eBHO-MUCCNENO0BATENLCKUX  MPOEKTOB 2

(BbICTYNNIEHME C Mpe3eHTaLmeit).

JlaboparopHsele 3aHATHS 4

WccnepoBaHne nNpeanoXeHHOro 06beKTa Ha KMCNOTHOCTb, WENOYHOCTb, XUMUYECKMI COCTaB (3arpasHuTent,

MaKpo- 1 MUKpo3niemeHTbl). 06paboTka pe3ynbTatos uccienosaHus. OLEHKa KayecTBa Uccneayemoro obbekta,| 4

MCXOsA M3 Pe3ynbTaTOB XMMUYECKOro aHaiu3a.
*Paspen 9.2. UccnepoBaHMe M XMMUYECKMIA aHanu3 06beKToB TexHochepbl (Ans YKPYNHEHHbIX rpynn cneuuanbHocTein/ 36
npogeccuit 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
OcHose ) Na6opaTopHble 3aHATUA 2 TIK...
nabopatopHoit Na6opatopHas pa6ota «OCHOBbI 1aBOPATOPHON NPAKTUKMY.
NPaKTUKK B NlabopaTopHas nocyaa U xumudeckue peaktusbl. OCHOBHbIE nabopaTopHble onepauuu. JlabopatopHoe 2
npogeccuoHanbHbl (o6opysosaHie. TexHuka 6€30MacHOCTY 1 npaBuna paboThl (NoBefeHNs) B 1a6opaTopum.
x nabopatopuax  [Mpaktuyeckue 3aHATUS 6
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BbinosHeHMe TUNOBbLIX PAacYeTOB MO TEMATUKE IKCNEPUMeEHTA (BbIXOA NPOAYKTA peakuum, Macca HaBECKHU, 00beM
pactBoputens). 06paboTka AaHHbIX, aHANN3 U OLEHKA MX JOCTOBEPHOCTU (BbIYUCIEHWUE CPELHEro 3HayYeHUs
3KCMEepUMEHTaNbHbIX fLaHHbIX, NorpewHocTn). MpeacTaBneHne B pasnuyHoii hopme pesynbTaToB IKCNEpUMEHTA
(Tabnuua, rpaduk, 0T4HeT, [OKNAA, Npe3eHTalms)

Tema 9.2.2. OCHOBHOE copiepXaHue 0K 01
XuMmnyeckmit Teopertnueckoe obyyeHue OK 02
aHaius Ha3HauyeHune TexHMYecKol Boabl. TpeboBaHUA K TEXHUYECKON BOfie MO rpynnam notpebneHus. OK 07
TEXHUYECKUI BOAbI |KayecTBO TeXHMYECKOI BOAbl pPa3HblX BUAOB. XMMUYECKUIA aHANM3 M NPOM3BOLACTBEHHbLIA KOHTPONb COCTaBa lTK...

TexHU4YecKoit Bofbl. CyWHOCTb METOfA TUTPOBAHMS.

AHanu3 TeXHMYECKOI BOfbI Ha XXECTKOCTb 1 ipyrue nokasatenun. KNChoTHOCTb 1 weno4HocTb Bofbl. Onpeaenexue

061eit 1 cBO6OAHON WENOYHOCTU (KUCAOTHOCTM) METOAOM TUTPOBaHMA. pH cpebl U MeToabl ee onpeaeneHus.

XecTKoCTb BOfIbI M METO[bI €€ OnpefieNieHns.

MpaKTUYeCKue 3aHATUA

Cnocobbl BbIPAKEHNUA KOHLEHTPALMW PacTBOPOB: Maccosas [ONS PacTBOPEHHOrO BEWECTBA, MONAPHAs U

MONANbHAA KOHUeHTpauuu. TUTp pacTBopa. PeleHmne NnpakTMKO-OpPUEHTUPOBAHHbIX TEOPETUYECKMX 3aaHui Ha

pacyeT KOHLEHTPaLMi 3arpA3HAIILUX BEUECTB U UX CPAaBHEHWe C NpeaesibHO AONYCTUMBIMU KOHLEHTPALMAMY

(NLK).

JlabopatopHsble 3aHATHSA

WccnepoBaHme XMMUYECKOro COCTaBa Npo6 TeXHUYECKOM BOAbI.

JlabopatopHas paboTa Ha Bblbop:

1. Nla6opatopHas pa6ota «OnpefeneHne xnopuaoe METOLOM TUTPOBAHMSA B TEXHUYECKON BOAEY.

Onpenenexne xN0pua-MOHOB METOAOM apreHTOMETPUN C GMKCMPOBAHMEM KOHLA TUTPOBaHKA no meToay Mopa

(ocapuTenbHoe TUTpOBaHue).

2. NabopatopHas pa6oTa «OnpefeneHne XecTKoCcT TeXHUYECKO BOfbl METO0M TUTPOBAHUAM.

KoMnnekcoHomMeTpuyecKkoe onpeaeneHne )ecTkocT (CyMMbl MOHOB KanblmMs U MarHus) B cpefie aMMOHNIHO-

ammuayHoro 6ydepHoro pactsopa (pH 9-10) no o6pa3oBaHuio ¢ TpUNOHOM b ManogMCCoLMMPOBaAHHBIX

KOMMIEKCHbIX COELMHEHNIA.
Tema 9.2.3. OCHOBHOE cofiepXaHue 0K 01
Xumnyeckmit Teopetuyeckoe obyyeHue 0K 02
aHann3 BO3AYXAa  Ixymuyeckuit coctas aTMOCHEPHOTO BO3/yXa, BO3AyXa paboyeil 30HbI. BpeaHble BelwecTsa u NpUMecH B BO3ayxe 0K 07

KUbIX NOMELLEHNIA, B BO3yxe paboueil 30Hbl. HopMaTuBHble OKyMeHTbI. [locneacTBuA BO3AeNCTBUSA BbICOKOI TTK...

KOHUEHTpaunn yrneKMcnoro ra3a Ha OpraHnu3m 4enoBeKa. MepoanﬂTMﬂ N0 CHUXEHNIO YPOBHA 3arpA3HEHHOCTU
BO3ayXa Mccne,u,yeMon KOMHAaThI.

npaKTVI‘IECKVIe 3aHATUA
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TMr1eHnYecKas oLEeHKa CTENEHM 3arpsa3HeHMs BO3ayXa NOMELLEHMS Ha OCHOBE CONOCTABIEHUS KOHLEHTPALUM
AVNOKCMAA YyrNeposa C COOTBETCTBYIOLMUM FMIMeHUYeCKUM HOPMATUBOM.

PelueHne NpakTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKMX 3aaHUIA HA pacyeT KONMYECTBA BELLEeCTBa,
KOHLLeHTpaL i BPeAHbIX MpuMecei B aTMOCepHOM BO3JyXe 1 BO3LyXe NOMELLEHWIA.

JlabopatopHsble 3aHATUSA

JlabopatopHas pabota «OnpepeneHue CcOfepXaHWs YrAEKUCNOro rasa B BO3Ayxe MOMeLlLeHUs 3Kcnpecc-
meTogomy». NccnegoBanue npob Bo3ayxa paboyeit 30Hbl. OnpefeneHne COAepKaHus yraekucaoro ra3a B BO3ayxe
NOMELEHNA IKCNPECC-METOLOM.

Tema 9.2.4.
Xumunyeckuin
aHanu3 npo6
MaTepuanos
CTpOUTENbHO-
pecTaBpaLMOHHOW
AeATeNbHOCTU U

I EEVE!

OcHoBHoe copepxaHue

Teopetuyeckoe obyyeHune

Knaccudukaunsa matepnanos, UCNOAb3YyeMbIX B CTPOUTENBLHO-PECTAaBPALMOHHON AEATENLHOCTU NO COCTaBY, UX
Ha3HavyeHue N npuMeHeHne. XMMUYECKNI aHanu3 maTepuanos CTPOUTENbHO-PeCcTaBPaLMOHHOM LeATeNbHOCTU 1
[M3aliHa. XMMUYECKUI COCTaB MUTMEHTOB, KpacUTeNel, BAXYLMUX CMeceil, 0CO6EHHOCTU UX CBOWCTB U
NnpUMeHeHus B NpoecCcMoHanbHoOM featenbHocTu. Belectsa, UCnonb3yemble B Ka4ecTBe NUIMEHTOB U
ceasywlux matepuanos. Nctopuyeckas cnpaska. CoBpemMeHHble Matepuannsl.

npaKTVI‘IECKVIe 3aHATUA

KauecTBeHHbI 1 KONMYECTBEHHBI COCTAB NPO6 MaTepuanoB CTPOUTEIbHO-PECTABPALMOHHON AEATENLHOCTY U
au3aitHa. Knaccubukaums KpacoK no YKPLIBUCTOCTM, MPO3PayHOCTM B 33aBUCMMOCTM OT MCMOJIb3yeMbiX
MUTMEHTOB U CBA3YlOWMX BelecTs. OnpeaeneHne coCTaBa KPacoK Ha COiEpXaHMe MUKPO U MaKpO3JIEMEHTOB.
PelleHne NpaKkTMKO-OPMEHTUPOBAHHBIX 33aHUI MO XUMUYECKOMY aHanu3y npod MaTtepuanos CTPOUTENbHO-
pecTaBpaLMOHHON eATENbHOCTM U AM13aiHa.

JlabopatopHsble 3aHATHSA

WccnepoBaHue MaTepranoB CTPOUTENbHO-PECTABPALIMOHHOI EATENbHOCTY U AU3alHa.

JlabopaTopHas paboTa Ha BblIGOp:

1. labopaTopHas pa6oTta «M3rotoBneHne kpacok (nofGop NUTMEHTOB U CBA3bIBAIOLLMX BELLECTB)».
WccnepoBaHue NpupoaHbIX MUHEPANOB, MONYYEHNUE NUTMEHTOB NYTEM XMMUYECKUX PeaKLMid, onpeaeneHne
cBA3ylMX MaTepuanos. CpaBHEHMUE YKPLIBUCTOCTM U NPO3PAaYHOCTU MONYYEHHbIX KPACOK NYTEM HAaHECEHMUSA UX
Ha incT bymarw.

2. JlabopatopHas pabota «MccnenoBaHne CBOMCTB BAXKYLWMX BEWECTB HA NPUMEpE TUNCaX.

OnpeneneHue CKOPOCTU CXBATbIBAHWUA NPUPOLHOTO U CTPOMTENLHOTO runca. PakTopsl, ycKopsoume u
3amMeansiolLMe cxpaTbiBaHMe NpUpoaHoro runca. M’mncosoe TecTo, Temnepatypa ero 3acTbiBaHus. CpaBHeHune
CKOpPOCTM CXBaTblBaHMSA NPUPOAHOr0 M CTPOUTENBLHOTO rMUNCa, onpefeneHne hakTopoBs, BAUSAIOWMX HA CKOPOCTb
CXBATbIBaHWUA CTPOUTENLHOIO T1NCa, ONPEAeNeHIe TeMnepaTypbl 3aCTbiBaHMA TMNCOBOTO TecTa.

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

OcHoBHOe copepxaHue

10

0K 01
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Tema 9.2.5. TeopeTnueckoe o6yuexne 2 OK 02
Wccneposanue YyebHO-ncCcnenoBaTeNbCKUIA MPOEKT B 06M1aCTU MUCCNeaoBaHns 00bekToB TexHocdepbl. 0630p TeM yyebHO- OK 04
006beKToB NCCNe0BATEIbCKUX NPOEKTOB. ANrOpUTM BbINONHEHUs npoekta. OnpepeneHue npobnembl UCCAELOBaHMUSA. 2 0K 07
TexHocdepsl MeTofbl NOMCKa, aHanu3a u 06paboTKM MHDOPMALMM O NPOEKTE B PasNUYHbLIX MCTOYHUKAX. fIK...

MpaKTUYecKue 3aHATUA 4

060CHOBaHME aKTyaNbHOCTU BbIOpAaHHOM TeMbl. BbisBnenue npobnembl uccieposaHus. Beibop 06beKTOB U

MeTof0B uccnenoBaHus. MNocTtaHoBKa Leneit u 3agady uccneposarus. OnpegeneHne nNpofyKTa UCCNELOBaHNUS. 2

OnpeaeneHue 3TanoB 1 COCTaBNEHWE NNaHa UCCNe[0BaHMA.

3awura npoekrta: [lpefncTaBneHve pesynbTaTOB  BbINONHEHMA  YYEOHO-UCCNENOBATENbCKUX MPOEKTOB 2

(BbICTYNIEHME C Mpe3eHTaLueit).

JlabopatopHsble 3aHATUA 4

WccnepoBaHue npepnoxeHHOro 06bEKTA HAa KMUCAOTHOCTb, WeENOYHOCTb, XMMUYECKUIA cocTaB (3arpasHutent,

MaKpo- 1 MUKpo3nemeHTbl). 06paboTka pe3ynbTaToB UccnefoBaHus. OLeHKa KayecTBa UCCnefyeMoro obbekTa 4

NCXO/A U3 Pe3yNbTaToB XMMUYECKOro aHanu3a
MpoMexyTouHas aTrecTauua no gucuunauHe (3K3aMeH)
Bcero 144

*(06pa3oBaTenbHaA OpraHu3ayua BbioMpaeT oauH MOAYNb U3 NPEANOKEHHBIX.
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3. YCJI0BUA PEAJIU3ALINK NPOTPAMMbI OBLLIEEOBPA30BATENbHOW AUCLUNANHDI
3.1. TpeboBaHWA K MUHUMANbHOMY MaTepUaNbHO-TEXHUYECKOMY 0becneyeHuto

[ns peanuszaumn nNporpamMMmbl AUCUMNAKUHBI  AOJMXKHbBI  ObiTb NpPEAYCMOTPEHbI
cnepylolme cneunanbHble NOMeWeHus: Y4eOHbIl KabuUHeT XuMUM u/uan yyebHOM
XMMUYecKkoi nabopatopuu.

O6opypoBaHue  yyebHoro kabuHeta  (HarnsgHble  nocobus):  Habopbl
LIAPOCTEPKHEBbLIX MOLeNen MONeKysl, MOLeNN KpUCTaNANYeCKux pelleToK, Konnekuuu
MPOCTbIX U CNOXHbIX BEWECTB U/UAKN KONNEKLUN NOAUMEPOB; KOMEKLMA TOPHbIX NOPOA
W MuUHepanos, Tabnuua MeHpeneesa, yuyebHble GunbMbl, LUGpPOBLIE 06pa3oBaTebHble
pecypcsl.

TexHU4YecKue cpeacTBa 0Oy4yeHUsA: KOMMblOTEP C YCTPOMCTBAMM BOCNPOM3BEAEHMUS
3BYyKa, NpPUHTEp, MynbTUMeaNa-NPOEKTOP C 3KPAHOM, MyNbTUMEAUAHAA JOCKA, YKa3Ka-
npe3eHTep AnA npeseHTauuin.

O6opynoBaHue nabopatopum u paboynx Mect nabopaTopun: MeH3ypKW, MUNETKHU-
KanefbHULbI, TEPMOMETPbI, MUKPOCKOMN, Nynbl, npegMmeTHble U MOKPOBHble CTEKNa,
NNaHWeTbl 415 KanesbHbIX peakumii, hunbTpoBanbHasn bymara, NPOMbIBaNKK, CTEKNSAHHbIE
npobupKK, pe3nHoBble NpobKW, HOHAPUKK, HAOOP peaKTUBOB, CTEKNSHHBIE MANOYKMY,
WTaTMBbLl AN NPOOMPOK; MepHble UWAUHAPLI, BOPOHKM CTEKISIHHbE, BOPOHKMU
penutenbHele umnuHgpuyeckue (50-100 mn), CTynku ¢ nectukom, papopoBbie YalKK,
NUHUETbl, GuabTpbl OyMaXKHble, BaTa, MapAs, 4YacoBble CTEKNa, 3NEKTPOMIUTKM,
nabopaTopHble WTATUBbLI, CMUPTOBbLIE TOPENKKW, CNUYKK, NPUOOP AN NONYYEHWUs ra3oB
(vnu npobupka c ra3ooTBOAHOV TpyOKOWt), aepxaTtenu Ana npobWpoK, CKAAHKW Ans
XpaHeHWA PeaKTUBOB, Pa3faToOYHble NOTKU; xumuyeckue ctakaHbl (50, 100 u 200 mn);
WNATEeNN; NUHUETDI; TUTENIbHbIE WUMLbI; CEKYHAOMEPbI (TaliMepbl), MepHble NPobupkm (Ha
10-20 mn) u mepHble Konbbl (25, 50, 100 u 200 mn), BofAHas 6aHA (Man TepmocTar),
CTEKNAHHbIE NANOYKM; KOHMYeCKMe Konbbl ans Tutpoanua (50 n 100 mn); HAMKATOPHbIE
NONOCKKM Ansa onpepgenenns pH n ctaHgapTHas MHOMKATOPHAA WKana; yHUBEPCaNbHbINA
nHpukatop; nunetku Ha 1, 10, 50 mn (unm po3atopsl Ha 1, 5 u 10 mn), GlopeTkn Aas
TUTPOBAHMA, MeAUUMHCKME wWwnpuubl Ha 100-150 wmn, nabopatopHble W/unu

aHanuTM4yeckue Becbl, pH-meTpbl, CylwnnbHbIN WKad, n Ap. nabopatopHoe 06opyfoBaHme.
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3.2. MHdopmaumoHHoe obecneyeHue peannsayuu nporpammbl

1. [Ona peanusauum nporpammbl  6MOBNMOTEYHbIA (OHAL 006pa30BaTENbHOI
OpraHu3auun [OOMKEH MMETb NeyaTHble U/WUAM 3NEKTPOHHble 00pa3oBaTe/ibHble W
WH(OPMALMOHHbIE PECYPChI, PEKOMEH/I0BAHHbIE A1 UCNOJ/Ib30BAHWSA B 06pa3oBaTeNbHOM
npoLecce, He CTaplue NATH IET C MOMEHTA U3[aHuS.

2. PekomeHayeMble neyaTHble M3[aHWs MO peanusauum obueobpa3oBaTeibHOM
OWCUMNAUHBI NPEACTaBNEHbl B  METOAMYECKMX PEKOMEHAAuusx Mo OopraHu3auum
00yyeHus.
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4. KOHTPOJTb U1 OLIEHKA PE3Y/IbTATOB OCBOEHMSA OBLUEOEPA30BATENLHOM
ONCUMNANHBI

KoHTponb M oueHKa pe3ynbTaToB 00yyeHMs OCYWECTBASETCA npenojaBaTeNeM B
npolecce NpoBefeHMs NPaKTUYECKMUX 3aHATUI U NabopaTopHbIX paboT, TECTUPOBAHUS, a
TaKXe  BbINOJHEHMS  00yYalWMMUCA  WHAMBUAYANbHbIX  3afaHUil,  NPOEKTOB,
nccnepoBaHuit. PesynbTaThl 00yYeHUs onpeaensioT, YTo 0byyatowmecs LOMKHbI 3HATb,
NOHMMATb WU LEMOHCTPUPOBAThL MO 3aBEPLIEHNN U3YYEHUS GUCLUNIUHDI.

Ons dopMupoBaHMs, KOHTPONS M OLEHKM pe3yibTaTOB OCBOEHUS Y4YebOHOW
AVCUMNAUHBI UCMONb3YETCA CUCTEMA OLEHOYHBIX MEPONpPUATUIA, NpefCTaBAAoWan coboil
KOMMIEKC Yy4yebHbIX MeponpuATMiA, COrNACOBAHHbIX C pe3ynbTaTaMu o00yyeHuUs U
cpopmynupoBaHHbix ¢ yyetom ®FOC COO (npeameTHble pe3ynbTaThl N0 AUCLUNANHE) U
oroc cno.

Monayas / Pazgea /

T Pe3yabTat 00y4yeHus OueHoYHbIE MEePONPUATHS OK
emMa

I |OcHoBHOM MOaY1b

1 |Pa3gea 1. OcHoBbI | PopmyHpoBaTH Ha30BbIe

CTpOeHus MOHSITUS U 3aKOHBI XUMHHU
BelllecTBa

1.1 |Crpoenue atomoB |COCTaBIISITh XUMUYECKHE 1. Tect «CTpoeHue aToOMOB OK 01
XUMHYECKHX (dbopMyIIbl COEIMHEHUH B XUMHUYECKHX AJIEMEHTOB U MPUPOAA
AJIIEMEHTOB U COOTBETCTBUU CO CTENIEHbIO |XUMUYECKON CBAZM.
npupoaa OKHCJICHUS] XUMHUYECKHUX 2. 3ajiauu Ha COCTaBlIEHUE
XUMHYECKOU CBA3U DJIEMCHTOB, UCXOAs U3 XUMHNYCCKUX (bOpMyJI ABYXATOMHBIX

BaJIEHTHOCTH U coeuHEeHUH (OKCUIOB, CYyIb(OUIOB,

SJICKTPOOTPULATCIIbHOCTHU TUAPUAOB U T.H.).

1.2 (Ilepuonnueckuii | XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE OK 01
3aK0H M TaOJIMIA |XUMUUYECKHUE DJIIEMEHTEI B TEOPETUUYECKUE 3aJaHUs HA OK 02
J.W. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLHUI0 XUMUUECKUX

MOJIO)KEHHUEM B 371eMeHTOB: «MeTamnyeckue /
MIEPUOIUYECKON CUCTEME  |HEMETaJUIMYECKHE CBOMCTBA,
XUMHYECKHUX 3JIEMEHTOB 3EKTPOOTPHUIATETLHOCTD U

.. Menneneena CPOJICTBO K 3JIEKTPOHY XUMHUUYECKUX

JJIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOXKEHUEM B IIEPUOANYECKOU
CUCTEME XMMUYECKUX JJIEMEHTOB
J.. MennaeneeBay.
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Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema
2 |Pasgen 2. CocraBisiTe ypaBHenus u |KonrposibHasi padora
XuMH4YecKue CXeMbI XUMHYEeCKUX «CTpoeHue BelecTBa U
peaknuu peakuui XHMHYECKHE PEAKITUN
2.1 |Tuner xumuyeckux |CoCTaBIISITh PEaKIuu 1. 3amaun Ha cocTaBJICHUE OK 01
peakuuii COCIMHEHMS, PA3JIOKEHUSA, |ypaBHEHUN PEaKIUM:
oOMeHa, 3aMelIeHuUs, — COEMHEHMSI, 3aMellleHus,
OKHUCJIUTEIBHO- paznokeHusi, OOMeHa U peaxIuii ¢
BOCCTaHOBUTEJIbHbBIE y4acTHUEM KOMIUIEKCHBIX
pEeaKIu U peakiun COeIMHEHUH (Ha mpuMepe
KOMIUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIEKCOB ATFOMUHUS
npumepe LIUHKA);
TUAPOKCOKOMILIEKCOB — OKUCTUTENBHO-
QITIOMHUHUS U LIMHKA) C BOCCTAHOBUTEJIBHBIX PEAKIUH C
y4acTHEM HEOPraHWYeCKUX |HMCIIOIb30BAaHHEM METO/1a
BEIIECTB 3JIEKTPOHHOTO OasiaHca;
— C y4acTHeM KOMIUIEKCHBIX
COeMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AJTIOMUHUS).
2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOIYKTa PEaKuu COCANHEHMUS,;
MacCOBOH I 00OBEMHO 10N
BBIX0/1a TPOJYKTa peakuu
COEIMHEHUS OT TEOPETHUECKH
BO3MOXKHOT'0; 00BEMHBIX
OTHOILIEHUH Ta30B; KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOJHBIX BEIIECTB
Y TIPOJIYKTOB PEAKLIUU; MACChI
(00BEM, KOJTMUECTBO BEIECTBA)
MPOJYKTa peaKkluu, €ClIu OJJHO U3
BEIIECTB JJaHO B BHJIE PacTBOPA C
ONpeAeICHHON MacCOBOM 10JIeH
pacTBOPEHHOTO BEIIECTBA.
2.2 |DnekTtponutnydecka |CoCTaBiIsITh ypaBHEHUS 1. 3amanus Ha coCTaBIICHUE OK 01

s IUCCOLIMALIUAS U
UOHHBIA 0OMEH

XUMHNYCCKUX peaKLII/II/I
MOHHOI'0 OOMeHa C
y4acTUEM HEOPraHUYECKHUX
BEII[ECTB

MOJIEKYJIIPHBIX U UOHHBIX PeaKlnii
C y4acTHUeM OKCHUJIOB, KHCIIOT,
OCHOBaHUH U COJIEH, HOHHBIX
peakLui THIPOJIN3a COJIEH,
YCTaHOBJICHHE U3MEHEHHUSI
KHCJIOTHOCTH CPEJIbI.

2. JJabopaTtopHnas pabora «Peakiuun
TUAPOIIN3AY.
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Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema
3 [Pazgea 3. HccnenoBars ctpoenue n |KonTpoabHas padora
Crtpoenne n CBONCTBA «CBolicTBa HEOPraHUYeCKUX
CBOliCcTBA HEOPraHU4YeCKMX BelleCTB |BeleCTB)»
HEOpraHu4ecKMuX
BeIEeCTB

3.1 |Knaccudukanms, |Kmaccudurmponars 1. Tect «Homenknarypa u HazBanue |[OK 01
HOMEHKJIATYpa U |HEOPraHMYECKHE BEIIECTBA |HEOPraHWUYECKHUX BEIIECTB UCXOMS
CTPOEHHE B COOTBETCTBUU C UX U3 UX XUMUYECKOU (HOPMYIIBI TN
HEOPraHWYECKUX |CTPOCHHEM COCTaBJICHHE XUMUYECKOU (popMyIIbI
BEILIECTB MCXO/JI U3 Ha3BaHMS BEIIECTBA 110

MEXIYHAPOAHOU I TPUBUAIBHOU
HOMEHKJIaType».

2. 3agauu Ha pacyeT MacCOBOU J0JIU
(Macchl) XUHMHUYECKOTO DJIEMEHTA
(coemuHeHUs) B MOJIEKYJIe (CMECH).
3. IlpakTUueckure 3aqaHus Mo
KJIacCU(pUKallM1, HOMEHKJIAType U
XUMHYECKUM (hopMyiam
HEOPTraHUYECKUX BEILIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
onpeAeeHue XUMHYECKON
AKTUBHOCTH BELIECTB B
3aBUCUMOCTH BHJa XMMUYECKOMI
CBS3U U THUIIA KPUCTAIUINYECKON
PELIETKA.

3.2 |®Pusuko- VYcraHaBiuBaTh 1. Tect «Ocobennoctu xumuueckux ([OK 01
XUMHUYECKHE 3aBUCHUMOCTH (PU3HUKO- CBOMCTB OKCHIOB, KUCJIOT, OK 02
CBOMCTBA XUMUYECKHUX CBOMCTB OCHOBaHUH, aM(pOTEpHBIX
HEOPraHUYeCKHX |HEOPraHMUYECKHUX BEIIECTB |THUAPOKCHUJIOB U COJICH.

BEILIECTB OT CTPOECHUS aTOMOB U 2. 3agaHusi Ha COCTABJICHUE

MOJIEKYJI, @ TAK)KE TUTa
KPUCTAJUIMYECKON PEIIETKHI

YPABHEHUN XUMUYECKUX PEAKLUN C
y4acTHEM MPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB: OKCUAOB
METAJIJIOB, HEMETAJIJIOB U
aM(OTEpHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
TUPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTyUESHHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHUs Ha
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Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema
CBOMCTBA U NOJIyYEHUE
HEOPTraHUYECKHUX BEIECTB.
4. JIaboparopnas padota «CBoiicTBa
METAJIJIOB U HEMETAIIJIOBY.

3.3 |IIpousBoacTBO O6ocHoBBIBaTh 3HaueHUE U |[IpaKkTHKO-OpHEHTUPOBAHHBIC OK 01
HEOPraHWYECKUX  |IPUMEHEHUE 3a[JaHus 110 COCTABIICHUIO OK 02
BEIICCTB. 3HAYCHNC |geOpraHMYECKHX BENIECTB B |XUMHYECKHX PEaKIHil C ydacTHEM
W IIPUMCHCHHC B OBITOBOM U HEOPraHWYECKUX BEILIECTB,

ObITy U Ha IPOM3BOICTBEHHOM MCIIONIB3YEMBIX JUIS MX

TIpON3BONCTBE JESTEIIbHOCTH YEJIOBEKA UX |MICHTU(PHUKALUN U MPOMBIIICHHBIX
(U3UKO-XMUMUYECKIMH CIOCOOOB TMOJTyYESHHS.
CBOMCTBaMH

4 |Pa3zgen 4. HccaenoBars crpoenue 1 | KonrpoabHas padora

Crtpoenne n cBoiicTBa oprannveckux |«CTpoeHue u cBoiicTBa

CBOliCcTBA BelleCTB OPraHMYeCcKUX BelecTB)»

OpraHn4yecKux

BelEeCTB

4.1 |Knmaccudukamus, |KmaccudunupoBaTsh 1. 3aganus Ha cocTaBlIEHHE OK 01
CTpOCHHE U OpraHMYECKHE BEUIeCTBa B |Ha3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHUH 10 TPUBHAILHOU WITN
OpraHN4YeCKHUX CTPOEHUEM MEXIYHapOAHON CUCTEMaTUUYECKOMN
BEILIECTB HOMEHKJIaType.

2. 3agaHusi Ha COCTABJICHUE MOJHBIX
Y COKPAIICHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHNYECKHUX BEIIECTB
OTJIEbHBIX KJIACCOB.

3. 3agauu Ha onpeaeaeHue
npocreimen GopmyITbl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
13 2JIEMEHTHOTO cocTaBa (B %).

4.2 |CoicTBa VYcranaBiInBaTh 1. 3amaHus Ha coCTaBIcHUE OK 01
OpraHUYEeCKUX 3aBUCUMOCTH (PU3UKO- ypaBHEHUH XxuMHuecKux peakuuii ¢ [OK 02
COCTMHCHUI XUMUYECKHUX CBOMCTB Y4acTHMEM OPraHMYCCKUX BCIICCTB

OpTraHU4YCCKUX BCUICCTB OT
CTPOCHUSA MOJICKYJI

Ha OCHOBAHUH MX COCTaBa U
CTPOCHHSI.

2. 3amaHus Ha COCTABJIEHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPHUPYIOIINX XUMHUECKHE
CBOMCTBA C yY€TOM MEXaHHU3MOB
MPOTEKAHUs JAHHBIX Peakluii u
TEHETUYECKOM CBSI3M OPraHUYECKUX
BEILECTB Pa3HbBIX KJIACCOB.

3. PacuerHble 3a1a4y IO

36




Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema
YPaBHEHUSAM PEAKINI C y4aCTHEM
OpPTraHUYECKUX BEIIECTB.
4. JIaboparopnas pabota
«IlonyyeHnue sTuIeHA U U3yUYEHUE
€ro CBOWCTBY.

4.3 |Opranunyeckue O6ocHOBBIBaTh 3HaueHUE U |[IpaKkTUKO-OpHEHTUPOBAHHBIC OK 01
BCIIICCTBA B MPUMEHEHNE OPTaHUYECKUX |3aJaHUsl IO COCTABJICHUIO OK 02
KUSHCNCATEIBPHOCT | periects B OBITOBOM U XUMHUUYECKHX PEaKIUii ¢ yuacTueM
1 AerioBeika. IIPOU3BOJCTBEHHOM OpraHUYECKHUX BEILECTB,

[IpousBoacTBO U
MpUMeHeHTe JEATETbHOCTH YEJIOBEKA UX |MCIIOIb3YEMBIX ISl KX
OpraHHYecKHX (U3UKO-XMUMUYECKIMH UICHTU(HUKAIIMN B OBITY U
BEILECTB B CBOMCTBaMHU MPOMBILIUIEHHOCTH.
MIPOMBIIITIEHHOCTH

5 |Pa3nmeax 5. HUccaenoBars paBHoBecue |KoHTpoJsibHasi padora
Kunernveckne 1 |M CKOPOCTh XUMHYECKHX |«CKOpPOCTH XUMHMYECKOI peakiun
TepMOAMHAMMYEC |peaKIuii U XMMH4YecKoe paBHOBeCHEe)
KHe
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XHMHYECKHX
peakuui

5.1 |Kunernueckue UccnenoBath Bausinue 1. JlabopartopHas pabota Ha BeiOOp: [OK 01
3aKOHOMEPHOCTH  |KOHIEHTPALNKU — «Onpenenenne 3aBUCUMOCTH OK 02
MPOTEKaHUS pearupyrommx BemecTs u - CKOPOCTH peakuuu OT
XUMHYECKHX TemIepaTyphl Ha ckopocTp | KOHICHTPALMHN pEArHpYIOIIHX
peakuuii XUMHYECKUX PEaKIni BEILCCTB,

— «OrnpeneneHue 3aBUCUMOCTH
CKOPOCTH peaklUu OT
TEMIIEPaTypPbI».

2. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3aJJaHUs Ha aHAJIU3
(axTOpOB, BIUSIOUINX HA
MU3MEHEHNE CKOPOCTH XUMHUYECKON
peaKkiuu.

5.2 |Tepmoaunamuueck |MccrnenoBars BIusHuE 1. 3amaun Ha pacyeTsl TEIUIOBBIX OK 01
ue U3MEHEHHS KOHIIGHTpauuu |3 PeKToB XuMudyeckux peakiuii 1 [OK 02
3aKOHOMEPHOCTH  |BEILECTB, PEAKIIMU CPENbl U |OIpeAeTeHIe TUIa PeakIuu (o
MIPOTEKAHUS TEMIEpaTypbl HA CMEUICHHE |TETJI0OBOMY 3(PPeKTy: 3K30- U
XUMHYECKHX XMMHYECKOTO PABHOBECUS  |[3HIOTEPMHUYECKHUE).
peaKkuuid. 2. [TpakTHKO-OpHUEHTUPOBAHHBIEC
PaBHOBecue 3a/1aHKs HAa TPUMEHEHHUE MPUHIINITA
XUMHUYECKUX Jle IllaTenbe g HaXOXKICHUS
peakuuit HaIpaBJICHUsl CMELICHUS

PaBHOBECHS XUMUUYECKOU pEaKLuu U
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Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema
aHanu3 (aKTOpPOB, BIMUAIONINX HA
CMEILEHNE XUMUUYECKOTO
paBHOBECHS.
3. JlabopaTopHas pabora
«3yueHue BIUSHUS pa3IMUHbIX
(haKkTOpOB Ha CMEIICHUE
XHUMHUYECKOTO PaBHOBECHUSD).
6 (Pa3men 6. HccaenoBars qucnepcublie | KonTpoJsbHast padora mo reme
JducnepcHbie CHCTEMBbI «JlucnepcHbIe CUCTEMbI»
CUCTEeMbI
6.1 [ducnepcHble Paznuuars ucTuHHBIE 1. 3amaun Ha IPUTOTOBIIECHUE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOpPOB. OK 02
(hakTophI KX pacTBOPHI U 2. I[IpakTUKO-OPHUEHTUPOBAHHBIE
YCTOWYMBOCTHU rpyOOUCTIepCHBIE CUCTEMBI [pacUeTHBIC 3a/1aHUS Ha AUCTIEPCHBIE
Ha OCHOBE XUMHUYECKOTO CUCTEMBI, UCTIOJIb3yEeMbI€ B OBITOBOM
JKCIIEpUMEHTA Y TIPOM3BOJCTBEHHOM €ATEIbHOCTU
YeJIoBeKa.
6.2 |HUccnenoBanue UccnenoBath Gpusuko- JlaGopaTtopHnas pabora (Ha Beioop): |OK 01
CBOWCTB XHMHYECKHUE CBOMCTBA — [IpuroroBnenue pacTBOpPOB;
JMCTIEPCHBIX pa3IMYHBIX BUJIOB — HccnenoBanue qucnepcHbIX
CUCTEM JUCIIEPCHBIX CUCTEM CHUCTEM.
7 |Pa3men 7. Hccaenosarhb cBoiicTBa
KauecTBeHHble  |OpraHMYecKHX U
peakuuu HEOpPraHU4eCcKHX BellecTB
o0HapyKeHHs € HCN0JIb30BaHUEM
OpPraHNYecKHX U |KaueCTBEHHBIX pPeaKiuii
HEOpPraHu4ecKux
BellecTB
7.1 |Ob6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
HEOPraHUYECKNX |Ka4eCTBEHHBIC PEAKIINH BBIOOD):
KaTHUOHOB U HEOPraHMYECKUX BEIIECTB |— AHAJUTHYECKHE peaKklnuu
AHHUOHOB kaTtuoHoB [-VI rpynm;
— AHQJIUTUYECKHUE PEaKINU
AQHUOHOB.
2. llpakTrueckue 3a1anus Ha
COCTABJICHUE YPAaBHEHUI peaKkIui
oOHapyskeHus KaTuOHOB [-VI rpynn
U aHUOHOB, B T.4. B MOJICKYJISIPHOU U
HOHHOU (popMax.
7.2 |Ob6HapyxeHue Hccnenosath 1. JTaboparopHast pabota (Ha OK 01
OpraHUYECKUX KaueCTBEHHBIC PEAKIIUH BBIOOD):
BELIECTB OpraHMYECKUX coenHeHui |— KadecTBeHHbIE peakliuy Ha
OTJEJbHBIX OTJIEIBbHBIX KJIACCOB OTJIEbHBIE KJIACChl OPTaHUYECKUX
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Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema
KJIACCOB C BEILECTB;
WCIIO0Ib30BAaHUEM — KauecTBennslii ananus
KaueCTBEHHBIX OpPraHUYECKUX COCAMHEHUM 10
peakuui (GYHKIIMOHATIBHBIM IPYyIIIaM.
2. [IpakTryeckue 3aaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakiuii 0OHapyKeHUs
OPraHUYeCKUX COCIUHEHUM.
II |IIpuxkiaagHoil MOAYJIb
8 (Pa3pmen 8. OueHuBaTh NocjaeAcTBUs |(3amura Keiica (¢ yueToM Oyayuiei
Xumus B ObITY 1 |OBITOBOM M npogeccuoHAIbHOMU
NPOU3BO/JCTBEHHO |IIPOM3BO/ICTBEHHOM AesiTeJIbHOCTH)
i 1eSITeIbHOCTH  |/1eATEJIbHOCTH YeJIOBEKA C
yeJioBeKa NMO3MLMIi IKOJTOTHYECKOMH
0e3onacHOCTH
Xumus B ObiTy 1 |OnennBath nocienctsust  |Keiic (¢ yaerom Oymymieit OK 01
HpOPIBBOI[CTBGHHOﬁ OBITOBOU U HpO(l)CCCHOH&JII:HOfI ,Z[GSITCJII:HOCTI/I) OK 02
eATENbHOCTH NPOM3BO/ICTBEHHOI Bo3Mo>KHBIE TEMBI KEHCOB: OK 04
YyeloBeKa JIeATETbHOCTH YeJIOBEKa C 1. Tlorenenne knnvara 1 OK 07
. . BBICBOOOJK/ICHIE Ta30BbIX T'HJIPATOB
MO3UIMHA JKONOTHIECKON | (xeana.
GesomnacHocTH 2. Byaymue MaTepuasl Ui aBHa-,
MAaIIMHO- U TPUOOPOCTPOCHHUSI.
3. HoBeie maTepuansl ajist
COJIHEYHBIX OaTapei.
4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB.
9.1 {Pazgen 9.1. HNuTepnpernpoBarb 3amura yyeOHo-
HccnenoBanue 1 | XHMHYeCKHeE NMPOLECCHl M [MCCIEI0BATEBCKOI0 MPOEKTa (C
XUMHYECKUI siBJieHHusI B Onocgepe yueToMm Oyayuiei
aHaJn3 00beKTOB npodeccuoHAIbLHOM
onocdepbi JAesiTeJIbHOCTH)
9.1.1 |{OcHoBBI BoimonasaTe nonueiit uka | 1. JlJabopaTopuas padora «OcHoBbl  [OK 01
nabopaTopHOU AKCTIEPUMEHTAIBHOTO 1a00paTOPHON TTPAKTUKIY.
MIPaKTUKU B UCCJIETOBAHMUSI C 2. TunoBble pacyeThl 10 TEMATHKE
poeCCHOHATIBHBI |COOTI0CHUEM TTPaBUII IKCIEPUMEHTA.

X 1abopaTopusax

0e301acHOro ooparieHus ¢
BEILIECTBAMH U
1a00paTOPHBIM
000py1I0BaHHEM

3. 3ajauu Ha BBIYHMCIIEHUE CPETHETO
3HAUEHUS IKCIIEPUMEHTATHHBIX
TAHHBIX, IOTPEITHOCTH.

4. IIpencraBiieHUE PE3yIbTATOB
AKCTIEPUMEHTA B Pa3IMUHON hopme
(Tabmuna, rpaduk, OTYET, TOKIIAT,
MIPE3CHTAIINS ).
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Mopyas / Paznen /
Tema

PesynbTaT 00yuenust

OueHoYHBbIC MEPONIPUSTHS

OK

9.12

XUMHUYECKUU
aHanu3 npoO BOJbI

HccnenoBath XUMHUYECKUN
COCTaB MpoO BOJBI

1. Tect «CBOKCTBA U COCTaB BOALDY.

2. 3aganue «XUMUYECKUN COCTaB
BOJIbI, TUII BOJBI U CIIOCOOKI €€
MPUMEHEHHUS» (C UCIOJIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJJaHUs Ha COCTaB
BOJIBI M CTIOCOOBI BBIPAYKEHUS
KOHILICHTpALU{ U IIepecyeT
KOHIIEHTpAIUH (C CMOIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JJaboparopHas paboTa Ha BBIOOD:

— OuuncTKa BOJIBI OT 3arpsi3HEHUI;
— Onpenenenne pH Boasl 1 ee
KUCJIOTHOCTH;

— OnpezenieHne KeCTKOCTU BOJBI U
CHOCOOBI €€ yCTpaHEeHHUSI.

OK 01
OK 02
OK 07

9.13

XUMHYECKHUH
KOHTPOJIb KaYECTBA
MPOAYKTOB
IMUTAHUS

HccnenoBath XUMHUYECKUN
COCTaB MPOIYKTOB MUTAHUS

1. Tect «Opranuueckue u
HEOPraHMYECKHE BEIIECTBA,
BXO/ISIIIFE B COCTAB MPOTyKTOB
MUTAHU.

2. [TpakTHKO-OpHUEHTUPOBAHHBIE
3aJjaHus TI0 KyJIMHAPHOU TeMaTHKe.
3. JlabopaTopHas pabora (Ha
BBIOOD):

— OOHapy>keHue HUTPATOB B
MPOIYKTaX MUTAHUS,

— HUccnenoBanue npoayKkToB
MUTaHKS HAa HAaJW4YKE YTJIEBOJIOB
(MyKka, TBOPOT, MOJIOKO, HOTYPT) Ha
HaJIM4Yue YIrJIeBOAOB (Kpaxma,
TJIFOKO3a, caxaposa).

OK 01
OK 02
OK 07

9.14

XuMu4eckuit
aHanu3 mpoo
IIOYBBEI

HccaenoBaTs XUMHYECKUN
COCTaB IIPOO TTOYBBI

1. TecT o TeMe « XMMHUYECCKUH
COCTaB HEOPTAaHUYECKUX U
OPTaHUYECKUX yIOOPECHHIN.

2. 3amanne «B3anMocBsA3b cocTaBa
IIOYBEI, THII IIOYBEI U €€
Ha3HAYCHHUS.

3. JJaboparopHast pabota (Ha
BBIOOD):

— Ob6HapyxeHrne HeOpPraHUYECKUX
npuMecei B Mpo0ax MOYBHI;

— Onpenenennie pH BogHOM

OK 01
OK 02
OK 07
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Mopnyas / Paznea /
Tema

PesynbTaT 00yuenust

OueHoYHBbIC MEPONIPUSTHS

OK

BBITSKKH ITOYBBI, €€ KMCIIOTHOCTHU 1
MICJIO0OYHOCTH.

9.1.5

UccnenoBanue
00BEKTOB
ounocdepnr

HccnenoBaTh XUMHUUECKUIH
cocTaB 00bEKTOB OHochepsl
Ha TIpUMEPE MPOAYKTOB
MMUTAHMS, BOJBI ¥ TTOYBBI

Y4eOHO-HCCTeT0BATENbCKUHN TTPOSKT
B 00JIaCTH HCCIEN0BAHUSI O0BEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI POEKTOB:

1. Uccnenosanue coctasa
MHUHEPAIBHON BOJBI U
PEKOMEH/IalUHU 110 €€
HCIIOJIb30BaHUIO.

2. UccnenoBanue pa3pyliaroiiero
JIEHCTBUSI IPUPOJSHOM BOZBI HA
CTPOUTEIIbHBIE MaTEPHAIIHI.

3. CocTaBiieHHE TPOCKTA
[IBETHHKA/OTOpo/1a/caa B
3aBHCHMOCTH OT COCTaBa
MPOAHAIIM3UPOBAHHBIX TIOYB.

4. CocraBicHHE
cOamaHCUPOBAHHOTO MEHIO Ha JICHD
(Heaento) B 3aBUCUMOCTH OT
COJIEpXKaHUSI XUMUYECKUX MAKpPO U
MHKPOAJIEMEHTOB B TIPOyKTaX
MTUTAHMSL.

5. UccnenoBanue kauecTsa
IMATHEBOU BOJILIL.

6. UccrnenoBanwue mpod
BOJIOTIPOBOAHOM BOJIbI HA MPEIMET
YCTPAHEHUS )KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI B
CEIIbCKOX03ICTBECHHOM
JeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3zgen 9.2.
HccnenoBanue u
XUMHYeCKHii
aHAJIN3 00HLEKTOB
TexHochepbl

HNuTepnperupoBath
XHMHYECKHE MPoecchl H
sIBJIeHUs B TexHOCc(epe

YyeoHo-uccaea0BaATEILCKHANR
NMPOEKT (¢ y4eToM Oyayuiei
npodeccuoHAIbLHOM
JAesiTeJIbHOCTH)
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Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema
9.2.1 {OcHoBBI Bomonsste nonusiii nuka | 1. JIaGoparopnas padora «OcnoBel  |OK 01
naboparopHoit AKCIIEPUMEHTAIHLHOTO 1a060paTOPHON MPAKTUKI.

MPAKTUKU B UCCJIETOBAHMUS C 2. TunoBble pacyeThl 10 TEMATHKE

po¢eCCHOHATBHBI |COOIIOACHUEM TIPABHIT SKCTIEPUMEHTA.

X JJaboparopusix  |06e3omacHoro oopamieHus ¢ |3. 3a7a4n Ha BBIYUCIICHUE CPETHETO
BEIIECTBAMHU U 3HAYEHUS SKCIIEPUMEHTAIbHbBIX
1ab0paTOpPHBIM TAHHBIX, IOTPEITHOCTH.
00opyI0BaHUEM 4. llpencraBneHune pe3ynbTaToB

AKCIIEPUMEHTA B Pa3IMuHON popme
(Tabnuua, rpaduK, OTYET, TOKIIA/,
MIPE3CHTAIINS ).

9.2.2 | Xumuueckuit UccnenoBats xumuueckuit | 1. 3agaun Ha onpeneneHue OK 01

aHaiu3 mpoo COCTaB MPOO TEXHUYECKOW |METaJIOB, HEOPTaHUYECKUX OK 02

TEXHUYECKON BOIBI |BOAEI AHMOHOB M oprannyeckux BemectB B|OK 07

TEXHUYECKOHN BOJIE PA3HOTO
Ha3HAYCHMUS.

2. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJJaHUs Ha COCTaB
BOJIBI M CTIOCOOBI BBIPAYKEHUS
KOHILICHTpALU{ U IIepecyeT
KOHIEHTpaluH (¢ UCIOJIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. 3amanue « XUMHYECKHUH COCTaB
TEXHUUYECKOH BOJIbI, TUI BOJBI U
CIOCOOBI €€ MPUMEHEHHS (C
WCII0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JIaboparopHas paboTa (Ha
BBIOOD):

— Omnpenenenne XJI0pua0B METOJIOM
TUTPOBAHUS B TEXHUYECKOU BOJE;
— Onpenenenne )XeCTKOCTH
TEXHUYECKON BOABI METOAOM
TUTPOBAHUS.
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Mopnyas / Paznea /

Ne PesynbTaT 00yuenust OueHoYHBbIC MEPONIPUSTHS OK
Tema

9.2.3 | Xummnueckuii Uccnenosats conepxanue |1. Tect no teme «XuMuueckui OK 01
KOHTPOJIb KQUeCTBa |YTJIEKHUCIIOTO ra3a B BO3/lyXe|COCTaB aTMOC(HEPHOT0 BO3lyXa U OK 02
BO3/yXa BO3JIyXa paboueid 30HbBD). OK 07

2. [TpakTHKO-OpHUEHTUPOBAHHBIEC
3aJjaHUsl HA XUMUYECKHI aHaIu3
cocTaBa BO3yXa.

3. JJaboparopHas pabora
«Omnpenenenue copepx aHus
YIJIEKUCIIOTO ra3a B BO3AYXE
MIOMEILEHUS IKCIIPECC-METOOM.

9.2.4 | Xumnueckuii HccnenoBath npoOs 1. ITpakTUKO-OpHEHTUPOBAHHBIE OK 01
aHaIu3 Mpood MaTepUajoB CTPOUTENBHO- |3alaHud 110 XuMudyeckoMy a"anuzy |OK 02
MaTepHaioB pecTaBpanMOHHON po0 MaTepuaioB CTPOUTEIHHO- OK 07
CTPOUTENbHO- NEeSTeNIbHOCTH U IU3aiiHa  |pecTaBpallMOHHON NeSTeNbHOCTH U
pecTaBpanOHHON NU3anHa.

JEeSATETLHOCTH 1 2. JJaboparopHnas pabota (Ha
nn3aiina BBIOOD):
— W3roroBnenne kpacok (moadop
MUTMEHTOB U CBSI3bIBAIOIINX
BEILIECTB);
— HUccnenoBanue CBOMCTB BSHKYIIIHMX
BEIIECTB Ha IIPUMepe THUIICa.

9.2.5 |UccnenoBanue UccnenoBars xumuueckuii | YdyeOHo-uccnenoBarenbckuit mpoekt|OK 01
00BEKTOB COCTaB 00OBEKTOB B oOJractu uccienosauusa oorexTos |OK 02
TexXHOCGhEPHI TexHOoC(epsl HA TPUMEPE | TeXHOC]EPHI. OK 04

TEXHUYECKOH BOJIBI U Bo3MoHbBIE TEMBI TPOEKTOB: OK 07

MaTEepUAJIOB CTPOUTEIIHHO-
pecTaBpaliOHHOMN
NEeATEIbHOCTH U JU3aiiHa

1. KoHTposb KauecTBa TEXHUYECKOU
BOJIBI Pa3HBIX BUJIOB B COOTBETCTBHH
¢ meronukamu o 'OCT.

2. Co3niaHue 1eKopaTUBHOM
MITYKAaTypKH.

3. IIurMeHTEI B U3EIUIX U3 CTEKIIA.
4. UccnenoBanue pa3pymiaromero
JEHCTBUS BOJIbI HA CTPOUTENbHBIE
MaTepuabl.

5. Onenka cocTosiHUS BO3AyXa
pabodeii 30HbI crieluaInCcTa
(TexHomMOTa, CTPOUTENS U T.1I., C
y4eToM 00JIacTH
poQeCCHOHAIBHON JESTEIIHHOCTH)
B COOTBETCTBUU C HOPMATUBHBIMU
JIOKYMEHTaMHU.
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