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1. O6bwan xapaKTepucTuKa NnpMmepHoin pabouen nporpammoli
o6uweobpasoBateNnbHOM AUCUUNANHDBI «KXMMUA»

1.1. Mecto AucCUMNAMHBI B CTPYKTYpe OCHOBHOW nNpo¢deccMOoHaNbHOM
obpasoBaTtenbHOM Nporpammbl

ObuleobpasoBatenbHan AMCUMNAMHA «XUMKUA» sABAsAeTCA o0bA3aTenbHoM
YyacTbto 06weobpa3oBaTenbHOro UMKAA 0b6pas3oBaTesibHOM NPOrpamMmbl B
COOTBETCTBUM C droc cno no npogeccuu/cneyuansHocmu

TpYyAOEMKOCTb AUCLMUMINHBI «XMMUA» HA YraybaeHHOM ypoBHe cocTasnseT
144 yaca, n3 Kotopbix 102 yaca — 6asoBbin moaynb (7 pasgenos) n 42 yaca —
NPUKNagHo moaynb (2 pasgena), BKAOYAKOWMA MNPAKTUKO-OPUEHTUPOBAHHOE
coaepXaHue, ycunueawowee nNPOoPUAbHYHO COCTABAAIOWY MO KOHKPETHOWM
npodeccmu nam cneymanbHoOCTH.

MpuKknagHoOM moaynb BKAOYAeT ABa pasgena. Pasgen 8 «Xumua B 6bITy m
NPOM3BOACTBEHHOM  AEATE/IbHOCTUM  YenoBeKa»  peanusyetca Ans  Bcex
npodeccuit/cneumnanbHOCTE Ha MaTepurane Keincos, CBA3aHHbIX C 3KON0MMYEeCKom
6e30nacHOCTbIO M OUEHKOMW nocneactBuii H6bLITOBOM M NPOM3BOACTBEHHOMN
AeATeNbHOCTM, No oTpacnam byayuwen npodeccnoHanbHON AeATeNbHOCTU
obyyvarowmxcs.

TemaTuKa pasgena 9 BapbmpyeTca no o6beKTy byayuien npodpeccnoHanbHOM
AEeATeNbHOCTU CTyaeHToB — 6uocdepa (KuMBble opraHM3mbl) MaM TexHocdepa
(TexHONnornyeckne ob6bEKTHI):

— ANA YKPYNHEHHbIX rpynn cneyumanbHocTel / 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 pekomeHpgyeTcA
TemaTuKa «MccnepgoBaHne n XMuMmnyecknin aHanms ob6bekToB buochepbi»;

— 1A YKPYNHEHHbIX rpynn cneunanbHocTen / npodeccuin 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomeHayeTca TemaTuKa «MccnegoBaHmne
N XMMUYECKUI aHaNn3 06 beKkToB TexHochepbl».

MNepurog o0byuyeHna n pacnpenesieHne No ceMecTpam onpegensaet
obpa3oBaTenbHaA OpraHM3aLmnAa CaMOCTOATE/IbHO, C YYETOM JIOTUKHK
dbopmmnpoBaHMA NpeaMeTHbIX Pe3y/1bTaToB, 06LWMX M NPOdECCUMOHANBHbIX
KOMMNETEHUUIN, MEXNPEeSMETHbIX CBA3EN C APYTMMN SUCUMNANHAMMU
obweobpasoBaTenibHOro 1 0bwenpodeccMoHaNnbHOro LMKAOB y4ebHOro naaHa.
1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUN/IUHDI
1.2.1. Uenu n 3agaum gNCUUN/INHDI



dopmupoBaHMe y CTYAEHTOB XMMWUYECKOM COCTABAAIOWEN €eCTeCTBEHHO-
HAay4YHOM KapTMHbI MWUPA KaK OCHOBblI MPUHATMA pPELIEHUN B XU3HEHHbIX WU
NPOM3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOrO NOBEAEHMSA B NPUPOLHOM Ccpeae.

3agaum AUCLUN/IUHDI:

1) cdopmmnpoBaTb NOHMMAHME 3aKOHOMEPHOCTEN MPOTEKAHUSA XMMMUYECKUX
NPOLECCOB M AB/IEHUI B OKPYKAtOLLLEN cpese, LeNOCTHON HAayYHOM KapTUHbI MMpPa,
B3aMMOCBA3M M B3aMMO3aBUCMMOCTU €CTECTBEHHbIX HAaYK;

2) pa3BUTb YyMeHMUs NPOBOAUTb pPacyeTbl MO XMMUYECKMM dopmynam W
YPaBHEHUAM XMMWUYECKUX pPeakuMi, nAaHMpoBaTb UM  UHTEPNpPeTMpoBaTb
pe3ynbTaTbl XUMUYECKUX IKCMEPUMEHTOB,

3) chopmmpoBaTb HABbIKM MPOBEAEHUA XMMWUYECKUX SKCNEepPUMEHTasIbHbIX
nccnegosBaHui ¢ cobarogeHmem npasun 6esonacHoro obpalleHma ¢ BelwecTsamm
n nabopaTtopHbIM 060pyA0BaHNEM;

4) pa3BUTb YMEHMA aHaNM3MPOBaTb, OLEHMBATb, MNPOBEPATb Ha
[0CTOBEPHOCTb M 06061W,aTb MHPOPMALMIO XMMUYECKOTO XapaKTepa U3 pasIMyHbIX
MCTOYHUKOB;

5) cdopmupoBaTb yYMeHMA  MNPOrHO3MpPoOBaTb  NOCAEACTBMA  CBOEM
OEATENbHOCTM N XMMMYECKMX MNPUPOAHbIX, ObITOBbIX W MNPOU3BOACTBEHHbIX
NPOLLECCOB;

6) cdopmmnpoBaTb NOHMMaHNE 3HAYMMOCTM AOCTUNKEHUN XUMNYECKON HaYKK
N TEXHONOTUIM ANA Pa3BUTUA COLMANBHOM U NPOU3BOACTBEHHOM cdep.

1.2.2. MnaHupyemble pe3yabTatbl OCBOeHUA o0b6bweobpasoBaTtenbHOMU
aucumnanHbl B cootBetctBumn ¢ ProcC Cro m Ha ocHose PIOC COO



Koa n
HaumeHoBaHue
dopmupyembix

KomneTeHuuii

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLMUMN/IUHDI

O6uwue!

AvcumnnmHapHbie?

OK 01. Bbibupatb
cnocobbl peleHus
3aja4
npodeccnoHanbHOM
AeATeNbHOCTH
NPUMEHUTENBbHO K
Pa3INYHbIM
KOHTEeKCTam

B 4yacTh TPyA0BOro BOCNUTAHUA:
- TOTOBHOCTb K TPyAy, OCO3HaHME LLEeHHOCTM MacTepcTBa,
TpyAonobue;

- TOTOBHOCTb K aKTUBHOM AeATEeNbHOCTU TEXHO/NOTMYECKON U

COUManbHOWM HanpaBAEHHOCTM, CNOCOBHOCTb MHULMMPOBATD,

NN1aHMPOBATb M CAMOCTOATE/IbHO  BbIMONHATL  TAKyH
AeATEeNbHOCTb;
- MHTEepec K pasnnyHbim cdepam npodeccuoHabHOM
AeATeNbHOCTY,
OsnapeHue YHUBEpPCaNbHbIMU yuyebHbiMKU

no3HaBaTe/NIbHbIMU AeCTBUAMM:

a) 6a3oBble NornMyeckue aencrems:

- camocTosTeNbHO GOpPMY/NINPOBaTb U  aKTya/aU3MpPoBaTb
npobaemy, paccmaTpmBaTb ee BCECTOPOHHE;

- YCTaHaB/MBATb CYLLECTBEHHbIN MPU3HAK MU OCHOBAHUSA NS
CpaBHeHUA, kKnaccnupumkaumm n ob6obuleHUs;

- onpeaensaTb UENU AeATeNbHOCTM, 3aZaBaTb NapameTpbl U
KPUTEPUU UX OOCTUNKEHUS;

- BbIABNATb

3aKOHOMEPHOCTM U MpPOTMBOpEYMs B

paccMmaTpmnBaemMbIX ABNEHUAX;

- BNnageTb CUCTEMOM XMMUNYECKUX 3HaHMﬁ, KOTOpaA BK/IKOYAET:
OCHoOBOMOaraoutne noHATUA (XMMM‘-IeCKMﬁ IN1IEMEHT, aTOM,
SNEKTPOHHAaA 060/104Ka aTOMa, S-, p-, d-SI'IeKTPOHHbIe Op6MTaﬂM

dTOMOB, MOH, MO1eKyna, Ba/Z1IEHTHOCTb,

3N1EeKTPOOoTPNUATE/NIbHOCTb, CTeneHb OKWUCAeHunA, XnMun4yeckan

CBA3b, MO/1b, MONIAPHAA Macca, MONAPHbIN 06beM, YrnepoaHbli

ckenet, JyHKUMOHANbHAA rpynna, pagukan, M3omMepus,

M30Mepbl, TOMOJIOTMYECKUIA pAd, TOMONOrM, Yri1eBoAopoapbl,
KMCNOPOA- M a30TcoAepKalume coeamHeHus, BMOoNorMyecku
aKTUBHble BellecTBa (yr/ieBoapl, Xupbl, 6enKkn), moHomep,

noanmep, CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNIAPHbIE

coegnHeHnAa, KpuctanamyeCkaa peweTka, Tunbl XMMUYECKUX

peaKLI,VIf/’I (OKVICI'IMTeI'IbHO-BOCCTaHOBMTeI'IbeIe, 9K30- n

9HO0TEPMUYECKME, pPeaKuMM MOHHOro obmeHa), pacTBop,

NNEKTPONNTDI, HE3NEKTPOINTHI, ANEKTPONINTNYHECKAA

uccoumauma,  OKUCAUTEeNb,  BOCCTAaHOBUTENb,  CKOPOCTb
XMMMWYECKON peaKkuMn, XMMUYECKOE PaBHOBECUE), TEOPUU W
3aKOHbI (TEOPMA XMMUYECKOTO CTPOEHNA OPraHUYECKMX BELLLECTB
A.M. byTtnepoBa, Teopus 3NEKTPOAUTUYECKON AMccouMaumu,

nepuvoanyeckunin 3akoH .M. MeHaeneesa, 3aKOH COXPaHEHUS

! YKa3blBaloTCA NMYHOCTHbIE meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnepHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmmpyemble obieobpasoBaTesibHOM

ANCUUNANHOMN

2 AvcumnanHapHble (npep,meTHble) pPe3ynbTaTbl YKa3biBakOTCA B COOTBETCTBUU C MeTO,EI,I/lKOI;i npenoaasaHnA ANCUUNJINHDI




- BHOCUTb KOPPEKTUBbI B AeATe/IbHOCTb, OLEHWBaTb
COOTBETCTBME pe3ynbTaToB LENAM, OUEHWBaATb PUCKU
nocaeacTBuUin AeATeNIbHOCTY;

- pasBMBaTb KpPeaTUBHOE MbIW/IEHWE NPU  PeLleHun

KU3HEHHbIX Npobaem

6) 6a3o0Bble uccnepoBaTeNbCcKue fencTema:
- BNafeTb HaBblkamM  y4yebHO-UCCNenoBaTENbCKOM U
NPOEKTHOMN AeATeNIbHOCTM, HaBblIKaMK pa3pelleHua npobaem;
- BbISIBNATb NPUYNHHO-C/IeICTBEHHbIE CBA3N n
aKTyanu3MpoBaTb 3a4advy, BblABUraTb FMMNOTE3Y €€ pelleHus,
HaxoAuTb  aprymeHTbl  ANA  OOKa3aTeNbCTBa  CBOWUX
YTBEPKAEHWUM, 3a4aBaTb NAapaMeTPbl U KPUTEPUM pPeLLeHUs;

- aHanM3MpoBaTb MOJIyYEHHble B XO4e pPeLeHUs 3a4auu
pe3ynbTaTbl, KPUTUYECKM OLEHMBaTb WX [A0CTOBEPHOCTb,
NPOrHO3MpPOBaTb MU3MEHEHWNE B HOBbIX YC/IOBUAX;

- yMeTb nNepeHOCUTb 3HaHWA B MO3HABATENbHYD MU
NPaKTUYECKYHO 061aCTU }KU3HEAEATEIbHOCTY;

- YMeTb MHTErpupoBaTb 3HAHWA M3 pPasHbIX MNPEAMETHbIX
obnacreit;

- BblABMraTb HOBble uMAeWn, npegnaratb OpPUTMHaAbHbIE
noaxoApbl U peLleHus;

- CNOCOBHOCTb MX MCNONb30BAHUA B NO3HABATE/IbLHOMN U

CoLMaNbHOM NpaKTUKe

Maccbl), 3aKOHOMEPHOCTW, CUMBOJIMYECKUI A3BIK  XUMUW,
daKToNnornyeckune cBeleHNA 0 CBOMCTBAX, COCTABE, NOYHEHUN U
6€30MacHOM WMCNONb30BaHUN BAXKHEMLIMX HEOPTraHUYECKUX U
OpraHUYecKnx BewecTs B ObiTy M NPaKTUYECKON AeATeNbHOCTH
4yeNl0BeKa;

- YMeTb BbIIBNATb XapaKTepHble MNPU3HaKM M B3aMMOCBA3b
M3YYEHHbIX MOHATUWA, MPUMEHATb COOTBETCTBYHOLUME MNOHATUA
NpM OMNUCaHUMU CTPOEHUA U CBOMCTB HEOPraHUYECKUX U
OpraHnYecKknx npeBpaLeHnis;

Bewecte U UX BblAB/IATb

B3aMMOCBA3b XUMUNYECKUNX 3HaHUM C NOHATNAMU n

npeacTaBAeHUAMM APYIUX eCTeCTBEHHOHAYYHbIX NPeAMETOB;
- YMETb UCNONb30BaTb HAMMEHOBAHUA XMMUYECKUX COEAMHEHUIN
MeXKAYHapPOAHOro Col3a TEOPETUYECKOM U NPUKNAAHON XMMUK
M TPUBMA/NbHbIE HA3BaHWA BaKHeMWKUX BellecTs (3TuneH,
aueTuneH, ruuepuH, peHon, popmanbaerna, yKCycHaa KUCNOTa,
rMWUWH, YrapHblA ras, Yriaekucnblid ras,

dMMMaK, rawleHana

n3BecCtb, HeraweHaa Wu3BeCTb, MNUTbeEBaAA Coda U p,pyrmx),

dopmynbl
BELLECTB, YPABHEHMA XUMWYECKUX Peakuui, OODBACHATb WX

COCTaBNATb HEOpPraHM4YeCKnx ”n opraHnMYyeckunx

CMbICN; NOATBEPXKAATb XapaKTepHble XMMWUYECKMe CBOWMCTBA
BELLECTB COOTBETCTBYIOLWMUMM 3SKCMEPUMEHTAMU U 3aMUCAMMU
YPaBHEHUI XMMUYECKNX peaKLMit;

- yMeTb  YyCTaHaBAMBaTb  NPUHAANEXKHOCTb  M3YYEHHbIX
HEOPraHNYeCKMX M OpPraHMYECKUX BELLECTB K Onpeae/ieHHbIM
Knaccam u rpynnam coeguMHeHUn, XapakTepn3oBaTb UX COCTaB U
Ba)KHEeNLmMe CBOWCTBA; onpeaenaTb BUAbl XMMWUYECKUX CBA3eM
(KoBaneHTHan, MOHHaA, MeTaNNMyeckasd, BOAOPOAHAA), TUMbI
KPUCTaNIIMYECKNX  peLLeToK

BELWECTB, KaaccmMpuumpoBaTb
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XMMMUYECKME peakLmu;
- cbopmmpoBaTb NpeacTaBNeHMA: O MaTepuasbHOM eANHCTBe
MWpPa, 3aKOHOMEPHOCTAX M NO3HABAEMOCTM ABNIEHUIA NPUPOAbI;
0 MecCTe U 3HAaYEeHUU XMMUU B CUCTEME ECTECTBEHHbIX HAYK U ee
ponn B obecneyeHnn yCTOMYMBOrO PasBUTUA Ye/IOBEYECTBa: B
peLleHnm Npobaem 3KON0rMYECKON, SHEPreTUYECKON U NULLLEBO
6e30MacHOCTN, B Pas3BUTUM MeAUUMHbI, CO34aHUN  HOBbIX
MaTepunanoB, HOBbIX WCTOYHMKOB 3Hepruu, B obecneyeHuu
pauMOHaNbHOTO NPUPOAONONb30BaHUA, B POPMUPOBaAHMMU
MMPOBO33PEHUA W 0OWEN KynbTypbl 4YesioBeKa, a TaKkKe
9KOJIOrMYeCcKM 060CHOBAHHOIO OTHOLLIEHMA K CBOEMY 340P0BbO
W NpUpoAHON cpeae;

- BNageTb CUCTEMON XMMMYECKUX 3HAHMW, KOTOpasA BK/OYAET:
OCHOBOMONaratowWme MNOHATUA (AONONHUTENBHO K cUCTEME
NoHATUI 6a30BOro ypoOBHA) - M30TOMbl, OCHOBHOE MU
BO3OY)KAEHHOe COCTOAHME aTomMa, rMbpuamsauma aTOMHbIX

opbutanei, xumudeckaa ceasb ("T " u "", KpaTHble cBA3M),
MOSIPHAA KOHUEHTpauuMa, CTPYKTypHas ¢opmyna, uUsomepwus
(cTpyKTypHan, reomeTtpuyeckasa (UMc-TpaHC-U3oMepus), TUMbI
XMMMUYECKUX peaKkuuit (romo- u reteporeHHble, obpaTmbie M
HeobpaTumble), pacTBOPbl (MCTUHHbIE, AUCNEPCHbIE CUCTEMDI),
KpucTannoruapatbl, CTeNeHb AMUCCOUMALMKM,  D/IEKTPO/IUS,
KPEKUHT, PUPOPMUHT); TEOPUM U 3aKOHbI, 3aKOHOMEPHOCTH,
MWPOBO33PEHYECKME 3HAHWA, NEXKalinme B OCHOBE MOHMMAHWUA
NMPUYNMHHOCTM U CUCTEMHOCTM  XMMMUYECKUX  ABJEHUN,
COBpPEMEHHble NpeacTaBNeHMA O CTPOEHWM BelecTBa Ha
aTOMHOM, MONEKYNIAPHOM M HAaAMONEKYNSPHOM  YPOBHSAX;

npeacrasneHmA (0} MmexXaHU3max XUMUNYECKUX peaKu,m‘/'l,
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TEPMOANHAMMUYECKMX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX
NpoTeKaHWA, O XMMWYECKOM pPaBHOBECUM,  AMUCMEPCHbIX
cuctemax, $akToNorMyeckme cBefeHuAa O CBOWMCTBAX, COCTaBe,
nosyvyeHMn wn 6€30MacCHOM  MCMOJIb30OBAHUM  BarKHEMLIMX
HEOPraHWMYEeCKMX UM  OpPraHUYEeCcKMX BelecTB B  ObITy U
NPaKTUYECKON [AeATENIbHOCTU YeNoBeKa; O06WMX  HayyHbIX
NPUHUMNAX  XMMWUYECKOTO  Npou3BoAcTBA (Ha  npumepe
NPOuM3BOACTBA  CEPHOM  KMCAOTbl, aMMWaKa, METaHONa,
nepepaboTkn HedTH);

- YMeTb NPOBOAMTb pacyeTbl MO XMMUYECKMM opmyiam W
YPAaBHEHUAM  XMMUYECKUX  pPeakuMi C  UCNOAb30BAHUEM
¢dun3nyecknx BennuMH (maccbl, obbema rasoB, KO/AMYECTBA
BELLECTBA), XapaKTEPM3YIOLWMX BELLeCTBA C KOJINYECTBEHHOM
CTOPOHDI: PACcYeTbl MO HAXOXAEHUID XMMUYECKOM Gopmybl
BELLECTBa; pacyeTbl maccbl (ob6bema, KonmMyecTBa BeLLECTBaA)
NpoAyKTa peakuuu, ecim OAHO M3 UCXOAHbIX BELWECTB AAHO B
BMAE pacTBoOpa C  ONPeAeseHHOM  MaccoBOM  Aonew
pacTBOPEHHOrO BewWecTBa WAM AaHO B U36bITKe (MmeeT
npumecwu); pacyeTbl MAcCOBOM WMAN OOBEMHOM A0/M BbIXOAa
NPoOAyKTa peaKkuuun; pacyeTbl TennoBoro 3dpdekTa peaKkuui,
06BbEMHbIX OTHOLLEHWUI ra3oB.;

- YMeTb BbIIBNATb XapaKTepHble MNPU3HAKM M B3aMMOCBA3b
M3YYEHHbIX MOHATUMA, NMPUMEHATb COOTBETCTBYHOLUME MNOHATUSA
Npu OMNUCaHUM CTPOEHUA U CBOMCTB HEOPraHUYECKUX U
OpraHMYecKMx BeLWecTB M WX MpeBpalleHUi; BbIABAATb
B3aMMOCBA3b  XMMWYECKUX  3HAHUKA C  MOHATUAMM U
npeAcTaBNeHUAMM APYrMX NpeameToB Ana 6osee 0CO3HAHHOrO
NOHUMAHUA U 0OBACHEHMA CYLLHOCTM MATEPUANbHOIO e4MHCTBA
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MWPa; WCMNO/Ib30BaTb CUCTEMHbIE XMMWUYECKMEe 3HaHuA ans
OOBACHEHMA M NPOrHO3UPOBAHMA  ABNEHUMW, UMELWMX
€CTeCTBEHHOHAYYHYIO NPUPOAY;

- YMeTb UCNO0/Ib30BaTb HAMMEHOBAHMA XMMUYECKNX COeANHEHUIN
MeXAyHapOoAHOro Col3a TEOPETUYECKOM U NPUKAAAHON XMMUK
W TPUBMaNbHbIe Ha3BAHWUA BELLECTB, OTHOCALLMXCA K U3yYEHHbIM
Knaccam OpraHMYeckMX W HeopraHMYecKUXx CcoeaMHEHUN;
MCNONb30BaTb XMMMUYECKYID CMMBOJIMKY AN COCTaB/IEHUS
bopmyn  HeOpraHWYeCcKUx  BELLEeCTB, MOJIEKYNAPHbIX U
CTPYKTYPHbIX (pa3sBepPHYTbIX, COKPALWEHHbIX W CKENETHbIX)
dbopmyn  OpraHMYECcKMX BeLLeCTB; COCTaBAATb YpPaBHEHWUS
XMMUYECKMX  peakuMh W pacKkpbiBaTb  MX  CYLLHOCTb:
OKUC/INTE/IbHO-BOCCTAHOBUTENbHbLIX  PEeakUuMin  NocpeacTBOM
COCTaBNEHUA 3NEKTPOHHOro banaHca 3TUX peaKkuuii; peakuui
MOHHOrO obmeHa nyTemM COCTaBAEHMA WX TMOJHbIX WU
COKPALWLEHHbIX WOHHbIX YPaBHEHUW; peakuui rMaponusa,
peaKkuni KomnnekcoobpasoBaHUsA (Ha npumepe
r'MAPOKCOKOMM/IEKCOB LMHKA W antoMWHMA); NOATBEPXKAATb
XapaKTepHble XMMMUYECKMne CBOWCTBA BeLLecTs
COOTBETCTBYIOLMMM IKCNEPUMEHTAMMN U 3aMUCAMU YPABHEHWNM
XUMUNYECKUX PeaKLnit;

- yMeTb KnaccuduumpoBaTb HEOpPraHMYECKMEe U OpraHuYeckue
BELLECTBA M XMMUYECKME pPeakLUKn, CaMOoCTOATE/IbHO BbibUpaTb
OCHOBaHMA U KpUTepuu ANnA KnaccuPpuKaumm mnlyvyaembix
XMMMYECKMX OOBEKTOB; XapaKTepM3oBaTb COCTAB U BaXKHeMlwmne
CBOWCTBA BELLECTB, NPMHAANEXKALLMX K ONpeae/leHHbIM Knaccam
M rpynnam coeauHeHui (NpocTble BewecTBa, OKCUAbI,
rTMAPOKCUAbI, CONU; YrNeBOAOPOAbl, NPOCTblie 3GUpPbI, CNUPTHI,
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deHoNbl, anbaernabl, KETOHbl, KAPOOHOBbIE KUCNOTbI, COXKHbIE
3QUpbI, XMUpPbl, YrnesoAbl, aMWHbl, aMWUHOKMCNOTbI, 6enku);
NPUMEHATb 3HAaHWA O COCTaBe M CBOWCTBaX BeLLecTB AN
rmnotes  OTHOCUTE/IbHO

3KCMEepMMEHTaNbHON  MPOBEPKM

3aKOHOMEPHOCTEN MPOTEKAHUA XMMUYECKUX peakuumn U
NPOrHO3MpPOBaHUA BO3MOXKHOCTEN NX OCYLLECTBEHUS;

- YMeTb MOATBEP)KAATb Ha KOHKPETHbIX NpUMMepax XapakTep
3aBMCMMOCTH cnocobHocTH

peaKLI'MOHHOl‘a OpraHn4ecKkmnx

COEANHEHUIN OT KPAaTHOCTU U TMMa KoBaseHTHoM caAsu ("0 " n
"), B3aMMHOr0O BAUAHMA aTOMOB U Fpynn aTOMOB B MOJIEKYAX; a
TaKKe OT 0cobeHHOCTel peannsaummn PasinyHbIX MEXaHU3MOB
NpoTEeKaHMA peaKkLni;

- YMETb XapaKTepu30BaTb 3/IEKTPOHHOE CTPOEHWe aToMoB (B
OCHOBHOM W BO30OYXXAEHHOM COCTOAHWM) N MOHOB XMMMUYECKUX
anemeHToB 1 - 4 nepuopos [lepuogunyeckon cuctembl [.U.

MeHaoeneesa W UX BaJIeHTHble BO3MOXKHOCTH, ncnonb3yA

noHatmna "s", "p", "d-anekTpoHHbIe" opbuTanmn, sHepreTMyeckme
YPOBHU; OOBACHATL 3aKOHOMEPHOCTU W3MEHEHWUs CBOWMCTB
XMMMUYECKMX IN1EMEHTOB M 0bBpasyemblXx UMK COeaMHEHUA MO

nepuogam v rpynnam;

OK 02. NUcnonb3oBaTb
COBpPEMEHHbIE
cpencTBa NOMCKa,
aHanusa u
WMHTepnpeTaumn
nHpopmaumm n
MHPOPMALMOHHbIE

B 061aCTU LLEHHOCTU HAy4YHOrO NO3HaHUA:
- chOopMMpPOBAHHOCTb MMPOBO33PEHUAA, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKU M 06LLECTBEHHOM

KYAbTYyp,
MeCTa B

NPaKTUKK, OCHOBAHHOrIo Ha aunanore

CI'IOCOGCTByI-OLLI,eFO OCO3HaHUIO cBoero

NOJINKYIbTYPHOM MUPE;

- YMETb NN1IaHNPOBATb U BbINO/IHATbL XMMUYECKUI IKCNEPUMEHT

(npeBpaleHna OpraHMYECcKMX BELLeCTB MPU  HarpeBaHuM,

nosyvyeHue 3TUAEHa U U3y4yeHUe ero CBOMCTB, KauyecTBEHHble
peakuuu Ha anbaernabl, Kpaxman,

YKCYCHYIO  KMCNOTY;

AeHaTypaumsa 6enkoB Mpu HarpeBaHWW, LUBETHble pPeakuuu
6enkos; NpoBOAUTb pPeEaKUMM MOHHOro obmeHa, onpeaenatb

cpeAy BOAHbIX PacTBOPOB, Ka4eCcTBEHHbIE Ppeakuun Ha cynbodar-,
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TEXHONOTMU ANA
BbINOJ/IHEHMA 33434
npodeccnoHanbHOM
DeATeNIbHOCTH

- COBEPLUEHCTBOBAHME A3bIKOBOM WM YUTATENbCKOM KYNbTypbl
KaK cpencTBa B3aMMOLENCTBUA MeXAY NOAbMWU U NO3HAHMWA
MUPa;

- OCO3HaHWe LLeHHOCTM HAay4YHOW AeATe/bHOCTU, FTOTOBHOCTb
OCYLLECTBAATD NPOEKTHYO n nccnenoBaTeNbCKYO
[eATeNbHOCTb MHAMBUAYANbHO U B Fpynne;

OBnapeHue YHUBEpCaNbHbIMU y4yebHbIMu
nNo3HaBaTe/ibHbIMU AeUCTBUAMM:

B) paboTa c uHpopmaumeii:

- BNlaZeTb HaBblKaMM NoAyYeHUA MHGOPMaLMM U3 UCTOYHUKOB
pasHbIX TUMNOB, CAaMOCTOATE/IbHO OCYWECTBAATL MOMUCK,
aHaNnN3, CUCTEMATM3AUMIO M MHTepnpeTaunio UHPopmaumm
pas/INYHbIX BUA0B U GOPM NpeacTaBAeHUSA;

- co3faBaTb TEKCTbl B pPasin4YHbiXx GopmaTtax C Yy4eTom
Ha3HayeHMA MHPOPMALMM U LeNeBon aygutopuun, Bblbnpasn
ONTUMaNbHY0 GOpMy NPeACTaBNEHUA U BU3yanM3aLnu;

- OLLeHMBaATb A,OCTOBEPHOCTb, NEMMTUMHOCTb MHGOPMALUN, ee
COOTBETCTBME MPABOBLIM M MOPA/IbHO-3TUYECKMM HOPMaM;

- Ncnosb3oBaThb cpeacTea MHPOPMALMOHHbIX n
KOMMYHUKALMOHHbIX TEXHONIOTUIA B PELIEHUN KOTHUTUBHDIX,
KOMMYHUKATUBHbIX U

OpraHn3aunOHHDbIX 3a4ad C

cobnogeHnem TpeboBaHui 3PrOHOMMKM, TEXHUKM
6e30MacHOCTH, TMIMEHDbI, pecypcocbepekeHmnsn, NpPaBoBbIX U
3TUYECKUX HOPM, HOPM MHPOPMALMOHHON Be3onacHOCTH;

- BNlaf,eTb HaBblKaMW PaAcrno3HaBaHMA U 3aLWmThbI

MHPOPMaLMK, NHPOPMALMOHHOM 6E30NacCHOCTU IMYHOCTY;

Kap6OHaT- n Xnopuma-aHMoOHbl, Ha KaTUOH aMMOHWUA; pPeELWIATb

3KCNepMmeHTanbHble 3agaun no Temam "MeTannbl" U

"HemeTannbl") B COOTBETCTBMM C MpPaBUAAMU  TEXHWUKM

6e3onacHoOCTM Npu obpalLLeHnm ¢ BewecTBammn 1 1abopaTopHbIM
obopynoBaHuem; npeacTaBAsTb

pe3ynbTaTbl  XMMWYECKOro

IKCNepuMeHTa B Gpopme 3annucK ypaBHEHU COOTBETCTBYHOLLMX

peakunmin 1  opmynMpoBaTb BbIBOAbI HA OCHOBE  3TUX
pe3ynbTaTos;
- YMeTb  aHa/M3MpoBaTb  XMMMUYECKYID  MHpOopmMauuio,

nosiydaeMyto M3 pasHbiX WMCTOYHMKOB (CpPencTB MaccoBOW
MHPopMaLmm, ceTb VIHTEPHET 1 apyrue);

- BNaAeTb OCHOBHbIMW METO4aMM Hay4YHOro NO3HAHMA BELLECTB U
XMMUYECKUX ABNEHWNI (HabnloaeHne, n3mepeHne, SKCNEPUMEHT,
MOAENNPOBAHME);

- YMeTb NpOBOAUTb pacyeTbl MO XMMUYECKUM dopmyiam U

YPaBHEHUAM  XMMUNYECKUX peaKLLMﬁ C MCNoZib30BaHNEM
¢M3MLIGCKVIX BE€/INYUH, XapaKTepunsyrowmnx BellecTBa C
KOJINYECTBEHHOM CTOPOHDbI: MacCcChl, obbema (HOpMaJ'IbeIe
YCI'IOBMH) ra3os, KO/1nM4ecTBa BeuwecTBa, UCNo/1b30BaTb

CUCTEMHbIE XMMUYECKME 3HaAHUMA AONAa NPpUHATUA DEUJEHMVI B
KOHKPETHbIX )XU3HEHHbIX CUTYaUHNAX, CBA3AHHbLIX C BEWECTBaAMU N
UX NPUMEHEHUNEM;

- YMETb CaMOCTOATEJIbHO NAaHUPOBATbL n nposoanTb
XUMMUYECKUI KCNepunmeHT (nonyqume n unlyyeHwume CBOMCTB

HEOPraHN4YeCknx w”n oOpraHn4Yecknx Bewects, KadeCTBEHHbIE

peakuun yrneBoAoposoB Pa3INYHbIX Knaccos Z
KMCNIOPOACOAEPKALLMX  OPraHMYECKMX BeLLecTs, pelleHue
9KCMEePUMEHTA/IbHbIX 3agau no pacnosHaBaHuIo
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HEOPraHMYeCKMX W OpraHMYEcKUx BelLecTB) C¢ cobnogeHnem
npaeun  6HesonacHoro obpalleHMa C  BewectBamu MU
nabopatopHbiMm  obopyaoBaHuMeMm, GOpMynMpoBaTb  Lean
nccneaoBaHums, NPeaocTaBATb B PasiMYHON popme pesynbTaThl
3KCMepMmeHTa, aHanM3npoBaTb M OLLEHMBATb UX AOCTOBEPHOCTD;
- YMeTb OCYLLEeCTBAATb LieneHanpaB/ieHHbI MOUCK XMMUYECKOM
MHbOPMaLMM B PasIMYHbIX MCTOYHMKaX (Hay4yHas M y4yebHO-
Hay4YyHas nuTepaTtypa, CpeacTBa MaccoBoi WMHbOpmauMK, ceTb
NHTepHET n apyrue), KPUTUYECKN aHaNM3MPOBATb XMMUYECKYIO
uHpopmaumio, nepepabaTbiBaTb €€ WU  UCMNOSb30BaTb B
COOTBETCTBMMU C NOCTaBNEHHOM y4yebHOM 3agayel;

- BNlageTb CUCTEMOM 3HAHWI O MeToAax Hay4yHOro No3HaHUA
ABNEHUM NPUPOAbI, UCMONb3yeMbIX B €CTECTBEHHbIX HayKax U
YMEHMAMWN MPUMEHATb 3TU 3HAHUA NPU SKCMEPUMEHTA/IbHOM
UccnefoBaHMM BeWEecTB W AN O6bACHEHMA XMMUYECKUX
ABNEHUN, WMELWMUX MeCcTo B NpUpoAe MpPaKTUYEeCKom
OEATeNIbHOCTM Ye/I0BEKA U B NOBCEAHEBHOM XKMU3HU;

OK 04. 5¢deKkTnBHO
B3aMMOAeinCcTBOBaTb
n paboTaTb B
KONNEKTUBE U
KoMaHge

- TOTOBHOCTb K CamOpasBUTUIO, CAMOCTOATE/NIbHOCTU MU
camoonpeaeneHuio;

-oB/lageHne HaBblKamu y4yebHOo-nccneo0BaTeNbCKON,
NPOEKTHON U coLMaNbHOM AEATENBHOCTH;

OBnageHue YHUBepCaNnbHbIMU KOMMYHUKATUBHbIMU
LeACTBUAMM:

6) coBMecTHaA AeATeNbHOCTb:

- MOHMMaATb M UCNONb30BaTb MPEMMYLLECTBA KOMAHAHOW U
WHAMBMAYANbHOM paboTbl;

- NPUHMMATb uenm COBMECTHOM OEeATeNbHOCTH,
OpraHu3oBbIBaTb M KOOPAMHUPOBATb AOENCTBMA MO ee

- YMeTb NNAHWMPOBATb M BbINONHATL XMMUYECKUIA IKCMEPUMEHT
(npeBpalweHNa oOpraHUYeCcKUX BELWECTB NpPUM  HarpeBaHWUM,
nosiydeHne 3TUNEeHA U U3yYeHWe ero CBOWCTB, KauyeCTBEHHble
peakuMM Ha anbaerngbl, KPaxman, YKCYCHYK  KUC/OTY;
AeHaTypauua 6enkoB Mpu HarpeBaHWW, LBETHble pPeakuuu
6enkoB; MpoBOAUTb pPeaKUMM MOHHOro obmeHa, onpenenstb
cpefy BOAHbIX PaCTBOPOB, KAYeCTBEHHbIE peakLmu Ha cynbdat-,
KapboHaT- M XNOPUA-aHUOHbI, HA KAaTMOH AMMOHMA; peLlaTb
3KCNepuMeHTasbHble 3agaunm no Temam "MeTannbl" U
"HemeTtannbl") B COOTBETCTBMM C MpPaBUIaMU  TEXHUKM
6e3onacHOCTM Npu obpaLLeHNM ¢ BeWwecTBammn 1 1abopaTopHbIm
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OOCTUMKEHUIO: COCTaBAATb NAaH AEWUCTBUM, pacnpenensitob
PO/IN C Y4ETOM MHEHMM YyYaCTHUKOB 0OCYyKAaTb Pe3ynbTaTbl
COBMECTHOM paboTbl;

- KOOPAMHWMPOBATb M BbIMNONHATL pPaboTy B yCA0BUSAX
peanbHoro, BMPTyaNbHOIo n KOMOWHNPOBAHHOTO
B3aMMOLENCTBMUA;

- OCYLLeCTBNATb NO3UTUBHOE CTpaTerMyeckoe noBegeHUe B
Pa3NIMYHbIX  CUTyauumsx, MNPoOsBAATb  TBOPYECTBO U
BOOOpaxKeHue, 6biITb UHULMATUBHBIM

OBnapeHue YyHUBepCcasbHbIMU perynaTuBHbIMMU
hencTBnamum:

r) npuHATHE ceba n apyrux nogei:

- MPUHUMATb MOTUBbI W aAPrymeHTbl APYyrux Aoaen npu
aHanuse pesynbTaToB AeATEeNbHOCTH;

- NPM3HaBaTb CBOE NPABO U NPaBO APYruX JIOAEN Ha OLINOKY;
- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C MO3ULUK APYTOrO

Ye/10BEKa,

obopygoBaHMeMm; MNpPeAcCTaBAATb Pe3ynbTaTbl XMMWYECKOro
aKcnepMmeHTa B dopme 3anmncu ypaBHEHWUI COOTBETCTBYHOLMX
peakumin u ¢GopmyanMpoBaTb BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos;

-yMEeTb CaMOCTOATE/IbHO NAAHMPOBATb U NPOBOAUTL XMMUYECKUIA
3KCMNepuMmeHT (nonyyeHne N nsyvyeHme CBOMCTB HEOPraHUYECKUX
n OpraHNYecKmx BELLECTB, KayecTBeHHble peaKkuunm
YyrneBogopoA0B PasIMYHbIX KAAaCCOB U KUC/OPOACOAEPKALLUX
OpPraHUYeCcKUX BELLECTB, PeLleHUEe 3KCMepuMMeHTaNbHbIX 3a4au
Mo pacno3HaBaHMIO HEOPraHMYECKNX U OPraHMYECKUX BELLECTB) C
cobntoaeHnem npaBun 6esonacHoro obpalleHuns ¢ BewecTBamm
U nabopaTopHbiM 0b60pyaoBaHMEM, GOPMYAMPOBaTL LEU
nccnenoBaHuA, NPeaoCTaBNATb B Pa3/IMYHOM popme pesynbTaTbl

3KCNepmnmeHTa, aHa/1IM3npoBaTb N OLEHNBATb UX AOCTOBEPHOCTb,

OK 07.
CopencresoBaTb
COXPaHEHWIO
OKpYy*Katowein cpeapl,
pecypcocbeperkeHuto
, MPUMEHATb 3HaHMA
06 M3meHeHnK
KNMMaTa, NPUHLMNbI
b6epexknnBoro
npou3BoACTBa,
apdeKkTMBHO

B 061aCcTH 3KONIOrMYECKOro BOCNUTAHUA:

- cGOPMUPOBAHHOCTb SKONOTMYECKOWN KY/IbTYpbl, MOHMMaHNE
B/IMAHMA  COLMANbHO-IKOHOMMYECKMX  MPOLLECCOB  Ha
COCTOAHME MNPUPOAHON W couManbHOW cpeabl, OCO3HaHWe
rnob6anbHOro XxapaKkTepa 3K0N0rM4Yecknx npobaem;

- N1aHUPOBAHME U OCYLLECTBNEHME AENCTBUIN B OKPYKaloLLEN
cpege Ha OCHOBE 3HAHWA Lenen YCTOMYMBOIO pPas3BUTUA
4ye/I0BEYEeCTBa;

aKTMBHOE OencTeuni,

HenpuATue NPUHOCALLMX

Bpes,
OKpyKatowel cpeae;

- cbopmmnpoBaTb NPeacTaBAEHUA: O XMMUYECKOWN COCTaBAAIOLLEN
€CTeCTBEHHOHAY4YHOM KapTUHbI MUPA, PO XMMUWN B NO3HAHUK
ABNEHUIM Npupogbl, B POPMUPOBAHUN MbILIEHUA U KYyNbTypbl
NNYHOCTK, ee YHKLMOHANbHOM FPamMOTHOCTU, Heobxoaumon
ana 3aa4 M 3KOJIOFMYECKMU

peweHnAa NPaKTUYECKUX

060CHOBAHHOIO OTHOLWIEHWUS K CBOEMY 340POBbIO U NPUPOAHOM
cpeae;

- yMeTb cobntoaaTtb nNpaBuia 3KONOrMYEcKu LenecoobpasHoro
nosegeHnss B ObITy WM TPYyAOBOM AeATeNbHOCTM B  ULeNsx
COXpPaHEHWs CBOEro 340POBbA W OKpY)Kalowen npUpoaHON
cpeapbl; ONacHOCTb BO3AEWNCTBMA  Ha

Y4NTbIBATb Xusble
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[encTBoBaTh B
YypesBblYaMHbIX
CUTyaumax

- YMeHWe NPorHo3npoBaTb HebnaronpuATHbIE 3KONOrMYecKue
nocneacTenA NpeanpUHUMaAEMbIX A4ENCTBMIN, NpeaoTBpaLLaTb
ux;

- paclumpeHuMe onbiTa AeATeNbHOCTU  3KO0TMYECcKoM
HanpaB/JIeHHOCTK;

- OB/lafleHNe HaBblKaMM y4ebHO-UCcCcAea0BaTENIbCKOMN, MPOEKTHOM 1

counanbHOM AeaTeNbHOCTY;

OpraHM3mbl  OMpeAeneHHbIX BELWeCTB, MOHMMasA  CMbICA
nokasarenia npeaenbHON A0NYCTUMOWN KOHUEHTPALMU;

- YMeTb MNpOrHo3MpoBaTb, aHa/U3MPOBaTb W OLEHUBATb C
no3Mumii 3KOI0rMYecKko 6e3onacHOCTK nocaeacTens 6bITOBOM U
NPOW3BOACTBEHHOW [AEATE/NIbHOCTU YeNIOBEKa, CBA3AHHOM C
nepepaboTKOI BELLECTB; UCNO/Ib30BaTh NOYYEHHbIE 3HAHWA ANA
NPUHATUA TPAMOTHbIX peleHnit npobnem B CUTyauusx,
CBA3aHHbIX C XMMUEN;

- YMeTb 0CO3HaBaTb OMACHOCTb BO3A4ENCTBMS HA XKMUBble
OpraHM3mbl  OMpeAesIeEHHbIX  BELLecTB,

NOHMMaA CMbICh

NOKa3aTtenAa npe,a,eanoﬁ AOI'IVCTMMOM KOHUEHTpauun, wu

NOACHATb Ha npmnmepax cnocobbl YMEHbLEHUNA n

npeagoreBpawleHna uMxX BpPeOHOro BO3A€V1CTBMF| Ha OpraHunim
ye/sioBekKa.

nKa...

3 MK ykasbiBatoTca B cooTsetcTenm ¢ PrOC CMNO peannsyemoit npodeccum / cneumanbHoCTH
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2. CTpyKTypa U copepKaHue obweobpasoBaTtenbHOM AUCUUNNANHDBI «KXMMUA»

2.1. 06vem aucuMnNAnHbI U BUADbI y4ebHOo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

O6bem 0bpasoBaTesibHOM Nporpammbl AUCLUNAUHDI 144
B T.M.

OcHoBHOe coaepXKaHue 102
BT. Y.

TeopeTnyeckoe obyyeHune 42
NpaKkTUYeCcKme 3aHATUA 42
B T.4Y. KOHTPOJIbHbIE PaboThbl 10
nabopaTtopHble 3aHATUA 18
MpodeccnoHanbHO-0pUEHTUPOBAHHOE COoAEpPKaHUeE (coaeprKaHue

NpUKAagHoOro moayna) a2
BT.Y.:

TeopeTuyeckoe obyyeHue 8
NpaKkTUYeCcKme 3aHATUA 22
NnabopaTtopHble 3aHATUA 12

MpomerKyTouHan aTtrectauus (3K3ameH)
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2.2. TemaTUueCKuUii NNaH U coaeprKaHue gUCLUNAUHDI

HaumeHoBaHue | CoaepkaHue yueb6HOro matepuana (ocHoBHoe U npodeccMoHaNbHO-OPUEHTUPOBaAHHOE), nabopaTtopHbie | O6bem | Popmupyembie
paspenos u Tem M NpPaKTUYeCKUe 3aHATUA, NPUKNAAHON MOAYb Yyacos KomneTeHuuun
1 2 3 4
OcHOBHOe copepXKaHue 102
Paspen 1. OcHOBbI CTPOEHUA BeL,ecTsa 8
Tema 1.1. OcHoBHOe cogepXKaHue 6 OKO01
CtpoeHue TeopeTtuueckoe obyueHue 4
aTtomos CoBpemeHHaa mogenb CTPOEHMA aToOMaA. DNEKTPOHHAA KOHOUrypauma atoma. Knaccudumkayma Xummyeckmx
XNMUYECKUX 3N1eMeHTOB (s-, p-, d-3n1eMeHTbl). BasieHTHble 31eKTPOHbI. BaneHTHOCTb. INEKTPOHHAA NPUPOAa XMMUYECKOM
SNEMEHTOB U CBA3M. DIEKTPOOTPULIATENIbHOCTL. KOBaneHTHas cBA3b, €e Pa3sHOBUAHOCTU U MeXaHM3Mbl 06pa3oBaHmA 4
npupoaa (0BbMeHHbIN M AOHOPHO-aKLUEeNnTopHbI). MoHHan cBaA3b. MeTannmnyecKkas cBsasb. BogopoaHas cBasb.
XMMMWYECKOM MexmonekynspHblie B3aMMOLENCTBUA.
CBA3K MN30Tonbl, OCHOBHOE M BO3OYKAEHHOE COCTOSIHUE aToOMa, rMbpunam3sauma aToMHbIX opbuTanei.
MpaKTnyeckune 3aHATUA 2
PelweHne npakTUYECKMX 3a4aHNIN Ha COCTABNEHME 3N1eKTPOHHO-Tpadmyecknx popmyn anementos 1-4
nepmnoaos.
PelweHune 3agaHMM Ha UCNO/Ib30BAHME XMMNYECKON CUMBOIMKN U HAa3BaHMN COEAMHEHMUI MO HOMEHKNATYpE 5
MeXAYHApPOAHOro COl3a TEOPETUHECKON U NPUKAAAHON XMMNU U TPUBUAbHbBIX HAa3BaHWUIM AN1A COCTaBAEHUA
XMMUYECKMX POpPMYN ABYXaTOMHbIX coegMHEHUIN (OKCMA0B, CynbdUA0B, TMAPUA0B U T.N.) U APYTUX
HeopraHMYecKMx CoegMHEHNN OTAENbHbIX KNacCOoB.
Tema 1.2. OcHoBHOe coaepiKaHue 2 OK 01
Mepuoanyecknin | TeopeTuueckoe obyuyeHue OK 02
3aKOH M Tabnnua | MNpaKTUYecKne 3aHATUSA 2
aAN. MNepuogmueckas cmctema xumndeckmnx anementos .M. MeHaeneesa. Pusnyecknit cmoicn MNeprogmyeckoro
MeHpeneesa 3akoHa [1.1. MeHaeneeBa. 3aKOHOMEPHOCTU M3MEHEHUA CBOMCTB XMMUYECKUX 31€MEHTOB, 0O6pasyemMblx 2

MMM NPOCTbIX N CNOXKHbIX BEWECTB B COOTBETCTBUK C NONNIOKEHUNEM XUMUNYECKOTIO 3/1IEMEHTA B
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MNepuogmueckon cucrteme. MmMpoBo33peHYECKoe U HaydHoe 3Ha4veHue lMepunoaunyeckoro 3akoHa A.U.
MeHaeneesa. MNMporHosbl [.U. MeHgeneesa. OTKpbITME HOBbIX XMMUYECKMNX 3/1IEMEHTOB.

PelleHne NpaKTMKO-0OPMEHTMPOBAHHbIX TEOPETUYECKUX 3a4aHNIM Ha XapaKTepmU3aLumnto XMMNYECKUX
anemeHToB «MeTannnyeckune / HemeTanNNYeCKUE CBOICTBA, 3/IEKTPOOTPULATENBHOCTL U CPOACTBO K
3N1EKTPOHY XMMUYECKUX 3/IEMEHTOB B COOTBETCTBME C UX I/IEKTPOHHbBIM CTPOEHMEM U NMONOXKEHMEM B
nepuogMyYecKkomn cucTteme XMmmdeckmx anemeHTtos .M. MeHaeneesa».

Paspen 2. Xumunueckue peaxkuum 12
Tema 2.1. Tunbl OcHoBHOe copepXKaHue 6 OKO01
XMMUYECKUX TeopeTtnyeckoe obyueHue 2
peakuwni Knaccudumkaums m TMnbl XMMUYECKUX PeaKLMM C y4acTUeM HEOPraHUYeCKMX BeecTB. KonmyecTBeHHble
OTHOLWEeHUA B XMMUKN. OCHOBHbIE KOIMYECTBEHHbIE 3aKOHbI B XMMWU U pacyeTbl N0 YPaBHEHUAM XUMUYECKUX
peakunit. Monb Kak eanHULA KOAUYeCTBa BelecTBa. MonapHaa macca. 3aKOHbl COXPAaHEHUA MaccChbl U 5
aHepruun. 3akoH Asoraapo. MonapHbin 06bem razos. OTHOCUTENbHAA NNOTHOCTb ra30B.
Peakumn KomnnekcoobpasoBaHMA C y4acTUEM HEOPraHMYECKUX BELLECTB (Ha npumepe
TMAPOKCOKOMMNEKCOB LIMHKA U aNtOMUHMA).
MpakTnyeckmne 3aHATUA 4
CocTaBnieHMe ypaBHEHU pPeaKLMN COeANHEHUA, PA3/IOKEHMA, 3aMeLLeHnA, 0bmeHa. YpaBHEHUA peaKkuni
ropeHusa, MOHHOro obmeHa, OKMCNEHUA-BOCCTAHOBNEHUA.
PacueT KOIMYECTBEHHbIX XapPaAKTEPUCTUK MCXOAHbIX BELLECTB U NPOAYKTOB peakuuun. Pacyer
KONMYECTBEHHbIX XapaKTEPUCTMK NPOAYKTA peakuum coeguHeHnA, eCam O4HO U3 BeLWecTB AaHO B U3bbITKe 5
n/Mnn copepRUT Npumecu. PacyeT MaccoBoit MM 06 beMHOM 40M BbIXOAA NPOAYKTA peaKLmm coeanHEHUA
OT TEOPETUYECKM BO3SMOXKHOIO0. PacyeT 06 beMHbIX OTHOLEHMI ra3oB. PacyeT maccol (06bem, KOnM4ecTso
BELLLEeCTBA) NPOAYKTa peakLmn, ecnm o4HO M3 BELLECTB AaHO B BUAE pacTBopa C onpeseeHHON MaccoBom
[0Nein pacTBOPEHHOro BeLLecTsa.
YpaBHEHWA OKUCNeHUA-BOCCTaHOBeHUA. CTeneHb okucneHua. OKMcAnTe b M BOCCTaHOBUTEb.
OKMCANTENIbHO-BOCCTAaHOBUTE/IbHbIE PeAKLMK B MPpUpoae, MPOU3BOACTBEHHbIX MPOoLLeccax u 2

Kn3HeneATeIbHOCTU OPraHN3moB. OKMCINTENBbHO-BOCCTAHOBUTENbHbIN noTeHuunan cpeapbl. CocTaBneHue n
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YPaBHUBAHME OKUCAUTE/IbHO-BOCCTAHOBUTE/IbHbIX PEAKLMIA METOLOM 3NEKTPOHHOro 6anaHca. TunuyHble
HeopraHMYecKkne OKUCAUTENN U BOCCTAHOBUTENN. DNIEKTPOIN3 PACTBOPOB U PACNIaBOB COJEN.

Tema 2.2. OcHOBHOE coaepXKaHue OK 01
INneKTpoauTnyecKa [ Teopernueckoe obyueHue 2
A guccoumnauma n - (Teopua aNeKTPOAUTUYECKOM auccoumaumun. Peakumm mMoHHoro obmeHa. CocTaBneHMe peakumMilt MOHHOTO
MOHHbIV 06MeH obMeHa nyTem COCTaBNEHUA UX NONHbIX U COKPALLEHHbIX MOHHbIX YPAaBHEHWN. 5
f'mpponus conen. 3HaYeHne rnaponmsa B bnonornyecknx obmeHHbIx npoueccax. MpumeHeHne rmaponmsa B
NPOMBILWAEHHOCTH.
NabopaTopHbie 3aHATUA 2
Na6opatopHan paboTa «Peakuuun ruaponmnsar.
NccnepoBaHue cpebl pacTBOPOB coselt, 06pa3oBaHHbIX CUbHBIMU U CNabbiMUM NPOTOIUTAMU, U UX PEAKLUINA 2
C pacTBOpPaMM LLEN0OYM M KapboHaTa HaTpumAa. CocTaBneHMe peakLnii rmapoamsa conei.
KoHTponbHas
CTpoeHue BeLLecTBa M XMMUYECKNE peaKkumuu. 2
paborta 1l
Paspen 3. CTpoeHue M CBOICTBA HEOPraHUYECKUX BELLECTB 24
Tema 3.1. OcHoOBHOEe coaepXKaHue OKO01
Knaccudukaums, TeopeTuueckoe obyyeHue 2 OK 02
HOMEHKNaTypau |MpegmeT HEOPraHNYECKOM XMMMK. B3anmocsAsb HeopraHnyeckux sewects. Knaccnoumkauma
CTpO€EHNe HeopraHM4Yecknx selecTts. MPocTbie U CNOXKHbIe BellecTBa. OCHOBHbIE KNACCbl CIOXKHbIX BELWLECTB (OKCUAbI,
HeopraHM4eCcknX  |ryuapoKcuabl, KUCNOTbI, cOnn). HomeHKnaTypa u HasBaHME HEOPraHUYECKUX BELLECTB UCXOAA U3 UX
BELLECTB XUMKUYECKOoM GOPMY/Ibl UM COCTaBAEHUE XUMUYECKON POPMY/bl UCXOAA U3 HAa3BaHUA BELLLECTBa Mo
MeXAYHAPOAHOM AN TPUBMASIbHOW HOMEHKATYpeE. 5
MemonekynapHble B3ammogeinctemna. Kpuctannorngpatbl. ArperatHble COCTOSIHUA BELLLECTBA.
Kpuctannunyeckme n amopdHblie BelecTBa. TUNbl KPUCTANNYECKMX PeLLeTOK (aTOMHanA, MONIeKYIApHan,
WMOHHasA, MeTaNnyeckan). 3aBUCMMOCTb GM3MYECKUX CBOMCTB BELLECTBA OT TMMA KPUCTA/IZIMYECKON PELUETKU.
MpWYmMHbBI MHOroobpasuns BeLEecTB.
CoBpemeHHble NpeAcTaBAEHMA O CTPOEHUN TBEPAbIX, XKUAKNX U Fa3006pa3HbIX BeWecTB. -UaKMe KpucTanbl.
MpaKTuyeckue 3aHATUA 4
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PeweHne 3ag4a4 Ha pacyeT MaccoBon A0AM (MacCbl) XMMUYECKOTO 3/71eEMEHTa (CoeAnHEHUsA) B MOJIeKye
(cmecn).

PeweHne npakTUYECKMX 3a4aHUM Mo KnaccudMKaumKM, HOMEHKNATYpe W XUMUYECKMM dopmynam
HEOPraHUYeCcKNX BELLECTB Pa3/IMYHbIX KNAACCOB (Ha3biBaTb M COCTaBAATb GOPMY/bl XMMUYECKMX BELLECTB,

onpeaenATb NPUHAANEKHOCTb K Knaccy). 4
NCTOYHMKN XMMUYECKOW WMHPOPMaLMM (HaydyHaa W y4yebHO-HayyHas nuTepaTypa, CpencTBa MacCcoBOM
nHpopmaumm, cetb WHTepHeT u apyrve). MoUCK WMHPOPMAUMM MO HA3BaHMAM, MAEHTUDUKATOpaM,
CTPYKTYPHbIM hOopmyiam.
Tema 3.2. dusnko- | OcHOBHOe coaepiKaHue 12 OKO01
XMMUYeCcKue TeopeTuueckoe obyyeHume 6 OK 02
cBOMCTBA Metannbl. O6wme PU3IMYECKME U XMMUYECKME CBOMCTBA MeTannoB. Cnocobbl nonydeHusa. 3HayeHue
HEOPraHM4YEeCKUX  IMmeTansioB U HEMETANJIOB B NPUPOLE U XKU3HEAEATENbHOCTM Yesl0oBEKa M OpraHM3amoB. Kopposua meTannos: 2
BELLECTB BUAblI KOPPO3MK, CNOCOObI 3aLMUTbl META/IOB OT KOPPO3UMN.
HemeTtannobl. Obwme Ppusnyeckme n xmummyeckme CBOMCTBA HEMETANNO0B. TUNUYHbIE CBOMCTBA MeTannos |Y—
YIl rpynn. Knaccudmkauma u HoMeHKkNaTypa coeaAnHeHNM HemeTannos. KpyroBopoTbl BMOreHHbIX 31eMeHTOB 2
B npupoae.
XMMUYecKne CBOMCTBA OCHOBHbIX K/1aCCOB HEOPTraHMYECKMX BELLLECTB (OKCUA0B, TMAPOKCUA0B, KUCAOT,
conen n ap.). 3aKOHOMEpPHOCTN B U3MEHEHMW CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHN, 2
BbICLLIMX OKCUA0B U TMAPOKCUAO0B.
MpakTnyeckmne 3aHATUA 4
CocTaBneHne ypaBHEHUI XMMUYECKMX PEAKLMIA C yHacTUEeM MPOCTbIX U CNOXKHbIX HEOPraHUYECKUX BeL,ecTB:
OKCMAO0B METaN 0B, HEMETANIOB U amMOTEPHbIX 3/IEMEHTOB; HEOPraHWYeCKMUX KWUCAOT, OCHOBAHUA W
amdOTepHbIX TMAPOKCUA0B, HEOPraHNUYECKUX CONEN, XapaKTePM3YIOLLMX MX CBOMCTBA. 4
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHNIN Ha CBOMCTBA M NOAYYEHNE HEOPraHUYECKMX
BeLLeCcTB.
NabopaTtopHble 3aHATUA 2
NabopaTopHas paboTa «CBONCTBA METANNOB U HEMETAINIOBY. 5

Vlccne,u,osaHme ¢M3VI‘-IeCKVIX MU XMMUYECKMX CBOMCTB METa/I/IOB U HEMETanNNoB.. PelieHune IKCNEPUMEHTA/IbHbIX
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3a4a4 no CBOMCTBAM XMMMYECKMM CBOMCTBAM METANNOB U HemeTa/lz10B, NO pPaCno3HaBaHUIO U NONY4YEHUIO
COELI,VIHGHVIVI MeTanzioB N HemeTannos.

Tema 3.3. OcHOBHOE coaepXKaHue OK 01
MpounssoacTso TeopeTuyeckoe obyyeHue 2 OK 02
HeopraHW4ecknx  [Obwue npeacTaBAEHUA O MPOMbILW/IEHHbIX CNocobax MONyYeHMA XMMUYECKMX BelecTB (Ha npumepe
BeLlecTs. Nnpou3BOACTBA aMMMaKa, CEPHOM KUC/OTbI).
3HaveHue u YepHasa n uBeTHaa meTannyprua. lpakTuyeckoe npuMMeHeHue 3NeKTPOan3a ANA NOoJlydeHUA LLeNOYHbIX, 2
npumMeHeHne B LWeNoYHO3eMe/IbHbIX MEeTaNI0B N aNtOMUHUA. CTEKNO U CUAIMKATHAA MPOMBbILNEHHOCTb.
BbITy 1 Ha Mpobnema 0TX04,08 1 MOBOYHbIX MPOAYKTOB.
nponseoAacTee MpakTuyeckmne 3aHATUA 2
PeweHne NPaKkTUKO-OPUEHTMPOBAHHbLIX 3a4aHUA O POJIN HEOPraHUYECKON XMMWUWN B Pa3BUTUN MeLMULMHDI,
CO34aHMM HOBbIX MaTepuanos (B CTPOUTENbCTBE U AP. OTPACAAX MPOMbIWAEHHOCTM), HOBbIX UCTOYHWUKOB 5
3Heprmn (anbTepHaTUBHbIE UCTOYHWUKM SHEPTUKM) B peleHnn npobnem 3KONOrMYyeckom, sHepreTM4eckom u
nuuieson besonacHocCTU.
KoHTpoabHas .
CBolcTBa HeOpraHNYEeCKUX BELLECTB. 2
pa6ora 2
Paspen 4. CTpoeHue n cBOMCTBa OPraHMUYECKUX BeL,ecTs 28
Tema 4.1. OcHoBHOe coaepiKaHue OK 01
Knaccudmkaums, TeopeTuueckoe obyuyeHue 2
CTpoeHne 1 MNpeameT opraHMYeckom XMumnmn. B3anmocBsa3b HEOPraHUYECKNX U OPraHMUYECKMX BELLLECTB.
HOMEHK/1aTypa Xnmunyeckoe CTpoeHUe Kak NnopagoK coeguHeHnA aTOMOB B MOJIEKYE COMNACHO UX BaIeHTHOCTU. OCHOBHblE
OpraHU4ECKUX NONOYKEHUA TEOPUN XMMUYECKOTO CTPOEHMA OpraHMYecKux coeamHeHmin A.M. bytnepoBa. YrnepozgHbi
BeLWecTs CKeNeT oOopraHMYeckon moseKkynbl. MonekynapHble W CTPYKTypHble (pa3BepHyTble, COKpalleHHble) 5
XMmmyeckne dopmysbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOro CTPOEHUA MONekyn. M3omepua u
n3omepbl (CTPYKTYpHasA, reomeTpuyeckas (Lnc-tpaHc-ndomepmsa). KpaTHOCTb XMMUYECKOM CBA3M.
MoHAaTMEe 0O &YyHKUMOHanbHOW rpynne. [puHUMNbI  KNaccudUKaunMM  OpraHMYeCcKMX COoeauHEHUN.
MexayHapoaHaa HOMEHKNATypa U NPUHLUMNbI HOMEHKNATYPbl OPraHUYEeCKNX COeANHEHUA.
MpaKTuyeckue 3aHATUA 2
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HomeHKnaTypa OpraHMYeckKUx COeAMHEHUN OTAENbHbIX KNaccoB (HACbIWEHHbIE, HEHACbIWEHHble U
apomaTuUyecKue yrnesoaoponbl, CnupTbl, GeHONbl, anbAeruibl, KeTOHbl, KapboHOBble KUCNOTbI U Ap.)

CocTaB/ieHME MOJIHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMYN OpraHUYEeCKUX BELLECTB OTAE/IbHbIX K/1accoB, 2
NCNob3yA UX HAa3BaHUA NO CUCTEMATMYECKON HOMEeHKNaType. PacyeTbl npocTenwein Gopmyibl OpraHUYeCcKom
MOIEKY/bl, UCXOAA U3 3/IEMEHTHOrO coCcTaBa (B %).
Tema 4.2. OcHoBHOe coaepXKaHue 14 OK 01
CsoiicTBa Teopetuueckoe obyueHue 10 OK 02
OpraHnHeckux ®PU3MKO-XMMMYECKME CBOMCTBA OpPraHMYECKMX COeAMHEHUW  OTAeNbHbiX KnaccoB (ocobeHHOCTU
coennHennn KnaccuduKaumm M HOMEHKNATYpbl BHYTPWU Knacca; roMosIorMYyeckun psag u obwan dopmyna; Msomepus;
dM13MYEeCcKMe CBOICTBA; XMMUYECKME CBOMCTBA; CNOcobbl NonyvyeHus):
— npeaenbHble yrnesogopodbl. [opeHMe MeTaHa KaK OAMH M3 OCHOBHbIX WCTOYHMKOB Tenna B
NPOMbILLAEHHOCTU U BbITy. CBOMCTBA NPUPOAHbLIX YI/IEBOAOPOA0B, HAXOXKAEHUE B NPUPOAE U NPUMEHEHNE 2
a/NIKaHoB;
— HenpeaenbHble U apomMaTUdeckue yrnesogopodbl. Mosnmepusauma 3TUEHa Kak OCHOBHOE Hanpas/ieHue
€ro UCnoJib3oBaHusA. FopeHne aueTu/ieHa KaK MCTOYHUK BbICOKOTEMMEPATYPHOro MJaMeHu AAs CBAPKU U 2
pe3Ku MeTan/oB;
— KucnopoAcogep:kawme coeauHeHus (cnupTbl M npocTble 3¢upbl, GeHoNbl, anbAernabl U KETOHbI,
KapboHOBbIE KUCNOTbl U UX MPOU3BOAHbIE). MpaKTUYEecKoe NPUMEHEHUE 3STUNEHINIMKOAA, TANLEpPUHa, 5
deHona. MpumeHeHne dopmanbaernga, auetanbAernaa, YKCYCHOM KucioTbl. Mbina Kak COMM BbICLLUX
KapboHOBbIX KNCNOT. MotoLiye CBOMCTBA MblNa;
— asoTcoAeprKalme coegmHeHma (aMUHbI U aMUHOKUCNOTbI, Benku). 2
Knaccudmkauma ©n 0OCOBEHHOCTM  OPraHMYEcKMx peaKkuuin. PeakunoHHble LeHTpbl. Pagukansbl. 5
MepBOHaYaibHbIE MOHATUA O TUMAX U MEXaHU3MaxX OPraHNYECKUX peakL Ui,
MpaKTUUYecKue 3aHATUA 2
PelweHue LenoYeKk NpeBpaLleHnii Ha reHeTUYECKYHO CBA3b MEXKAY K1acCaMy OPraHUYECKUX COeANHEHUI C
COCTaBNE€HMEM Ha3BaHUM OpPraHUYECKUX COeAMHEHUI MO TPMBMAIbHOM MU MEXKAYHAPOAHOM 5

cMcTEMaTUYECKOM HOMeHKnaType. PelleHne pacyeTHbIX 33434 NO YpaBHEHUAM peaKLI,M[;I C ydactmem
OpraHN4YecKnx seLecTs.
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NabopaTtopHble 3aHATUA

NabopaTtopHan paboTa «llosydyeHne 3TueHa U U3y4yeHMe ero CBOMCTBY.

MonyyeHue 3TUNEHA U3 3TaHO/a B 1abopaTopun 1 nsyveHme ero GU3nYecKMX 1 XMMUYECKUX CBOMCTB.
CocTaBneHMe peaKkuuii NPUCcoeAMHEHNSA U OKUCIEHMA Ha NpuMepe 3TuaeHa. PelwleHne pacyeTHbIX 3a4a4 €
NCNoab30BaHMEM NJIOTHOCTU ra3oB MO BOA4OPOAY U BO3AYXY.

Tema 4.3.
OpraHunyeckune
BelLecTsa B
*KUsHepeATeNbHOC
T YenoBeKa.
MponssoacTeo U
npumeHeHue
OpraHMYecKunx
BeLLecTs B
NPOMBILWNEHHOCTH

OcHoBHOe cogepXKaHue

TeopeTuyeckoe 06yqe|-me

BuoopraHuyeckme coegmHeHua. NpumeHeHne n buonormyeckan ponb yrnesonos. OKMCAEHME YINeBOA0B —
NCTOYHWUK SHEPTUM XKMBbIX OpraHnamos. O61acTn NnpumeHeHMA aMUMHOKUCAOT. MpeBpalLeHma 6enkos NULLK
B opraHusme. buonoruyeckme ¢yHkumm 6enkos. buonornyeckme ¢yHKUMM KUPOB. Ponb opraHuyeckom
XUMWU B pelleHnn npobnem nuueBoi 6e3onacHoCTHU.

HyKknenHoBble KUCNOTbI: COCTaB U cTpoeHue. CTpoeHne Hykneotnaos. CoctaB HyKnemHoBbIx Knucnot (OHK,
PHK). Ponb HYKNEMHOBbIX KUCNOT B KM3HEAEATEIbHOCTU OPraHNU3MOB.

Mpon3BOACTBO OpPraHUYECKUX BELLecTB: MPOM3BOACTBO MeTaHona, nepepaboTtka HedTw. MonMsTUNEH KakK
KPYNHOTOHHA)HbIA NPOAYKT XMMWUYECKOro nNpom3BoAcTBa. [lpumeHeHue 3TuneHa. [pousBoacTBO M
NPUMEHEHWNE KaydyKa U pe3uHbl.

CUHTETUYECKME M UCKYCCTBEHHbIE BOJIOKHA, MX CTPOEHME, CBOMCTBA. [IpaKTUYeCcKoe NCnob30BaHME BOIOKOH.
CUHTETUYECKME MNIEHKWN: U30AAUMA ANSA NPOBOA0B, MeMbpaHbl 414 ONpPecHeHUA BOAbl, 3aLMUTHbIE NIEHKM
ANA  aBTOMObBWAel, NAacTbipy, XUMPYypruyeckMe noBsA3KM. HoBble  TeXHO/MOrMM  AafbHeMlero
COBEpPLUEHCTBOBAHMA NOJIMMEPHbIX MaTeEPUAIOB.

Ponb OpraHMYecKon XMMmUK B peLIeHnn Npobaem saHepreTUyecko 6e3onNacHoOCTH, B Pa3BUTUU MEANLMHDI,
CO34aHWNMN HOBbIX MaTePMaNOB, HOBbIX UCTOYHUKOB 3HEPTUN (aNbTEPHATUBHbIE MCTOYHUKMN SHEPTUM).

MpaKTuyeckmne 3aHATUA

PelueHMe NPaKTMKO-OPUEHTUPOBAHHbIX 3a4aHMIA NO COCTaBAEHNIO XMMMUUYECKMX PeaKLMIA, OTParKatoLmX
XMMUYECKYHO aKTUBHOCTb OPraHNYeCcKUX CoeaMHEHUI B pa3INYHbIX cpeaax (NpUpoaHbIX, BUONOrMYecKux,
TEXHOTreHHbIX).

KoHTposbHaA
pabora 3

CTPYKTypa 1 CBOMCTBa OpraHMYECKMX BELLECTB.

OK 01
OK 02

25




Pasgen 5. KnHeTtnueckne n TepmogmHammyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUUYECKUX PeaKLnii 12
Tema 5.1. OcHoBHOe coaepXKaHue OK 01
KnHetnyeckme TeopeTuyeckoe obyyeHue 2 OK 02
3aKOHOMEPHOCTU | Xymumyeckme peakumun. Knaccudukauma XMMUYECKMX peakuui: no ¢a3oBoMy COCTaBy (FOMOreHHble M
NPOTEKAHUA reTeporeHHble), Mo UCNONb30BAHMUIO KaTan3aTopa (KaTaMTUYECKUE U HEKATaUTUUYECKKE).
XUMUNYECKUNX CKopoCTb peaKkuuu, ee 3aBMCUMMOCTb OT pPas3/iMyHbiXx (aKTOPOB: MNPUPOAbl Pearnpyolmx BeELLECTB,
peakuui KOHLLEHTPaUUM pearnpylowmx BellecTs, Temnepatypbl (npasuno BaHT-Fodda), naowaam peakunmoHHOM 2
NOBEPXHOCTH, HAIMYUA KaTanmsaTopa. Ponb KaTanmsaTtopos B NpUpoLe M NpoMbILLAEHHOM NPOU3BOACTBE.
dHeprua akTUBaLUnmM. AKTUBMPOBAHHbIN KoMmnaeKc. KaTtannsatopbl v KaTanms. Ponb KaTanmMsaTopos B Nnpupoae
M NPOMbILLIEHHOM NPOU3BOACTBE.
NabopaTtopHble 3aHATUA 2
MN3yyeHMe 3aBMCMMOCTU CKOPOCTM XMMMYECKOM peaKkunM OT KOHUEHTPaUWM pearvpyrowmx BeLLecTs M
TemnepaTypbl.
JNlabopatopHan paboTa Ha BbIOOP:
1. NabopatopHas paboTa «OnpeaeneHme 3aBUCMMOCTN CKOPOCTU PeaKLLMM OT KOHLUEHTPaALMN pearnpyoLmx
BelLecTB». MccnegoBaHMe 3aBUCMMOCTM CKOPOCTU peakuMn OT KOHUeHTpauuu. OnpepeneHne KOHCTAHTbI 5
CKOPOCTU peakumn rpapuyeckum mMeToaom.
2. NabopaTtopHan paboTa «OnpeaeneHmne 3aBUCMMOCTM CKOPOCTM peakLMmn oT TemnepaTypbl». UccnepgoBaHue
32aBUCMMOCTM CKOPOCTU peaKkLum OT TemnepaTypbl. PacyeT aHeprnuv akTMBaLmMmM peakumu.
PelweHne NpPaKkTUKO-OPUEHTUPOBAHHDIX 33Z@aHMI HAa aHaNN3 GaAKTOPOB, BAUAIOLWMX HA MSMEHEHME CKOPOCTHU
XMMUYECKOM peakLuun.
Tema 5.2. OcHoBHOe coaepiKaHue
TepmoavHamuyec | TeopeTnueckoe obyueHne OK 01
Kune Knaccudumkauma XMMUYECKUX peakumii: no TensoBomy 3pdpeKkTy (3K3oTepMmudeckune, sHA0TEPMUYECKUE), NO OK 02
3aKOHOMEPHOCTU | obpaTMmocTM (0bpaTMmbie U HeobpaTuMble). TensioBble 3PPEeKTbl XMMUYECKUX peakumnii. Tepmoxmmuyeckme
NpoTEKaHMA ypaBHeHus. ObpaTUMOCTb peakuuii. XMMMUYECKOe PaBHOBECUE M ero CMeLLeHMe Noa, AeNCTBUEM Pa3/IUUYHbIX 2
XUMUYECKUX daKTopoB (KOHUEHTpALUMA peareHTOB WM MPOAYKTOB peakuuu, AaBaeHue, TemnepaTtypa) AAs co3aaHus
peakuun. ONTMMa/bHbIX YCIOBUI NPOTEKAHMA XMMUYECKUX NPOLLECCOB.
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PasHoBecue MoHAaTHe 06 aHTanbnNuM 1 3HTponuun. IHeprua Mbbca. 3akoH Mecca n cneactema ns Hero. Ponb cmeweHuns
XUMUYECKNX paBHOBECKA B TEXHONOMMYECKNX NpoLeccax.
peaKLmii MpaKTUyecKkue 3aHATUA 2
MpuHumn Nle WaTtenbe. BanaHue pasnnyHbix ¢akTOPOB Ha U3MEHEHME PAaBHOBECUA XUMUYECKNX PeaKLMUN.
3aKOH AeMCTBYIOWMX MACcC M KOHCTAHTa XMMMUYECKOro paBHOBecUA. PacyeTbl PaBHOBECHbLIX KOHLLEHTPAUWiA
pearnpyoLinx BeWEecTB U NPOAYKTOB peakumin. PacyeTbl TennoBoro apdekTa peakumnm. 5
PelweHne NpPaKkTUKO-OPUEHTMPOBAHHDIX 33Z4aHMUMA HA NPUMeHeHWe npuHumna fle-lLatenbe ANA HaXoXKAeHUA
HanpaB/NEeHNA CMELLEHNA PAaBHOBECUA XMMNYECKON peakumn U aHanm3 GakTopoB, BAUAIOLLMX Ha CMeLLeHNe
XMMMYECKOro paBHOBECUA.
NabopaTopHblie 3aHATUA 2
NNabopaTtopHas paboTa «13yyeHne BAMAHUA Pa3INUYHbIX GAKTOPOB Ha CMELLLEHME XMMNYECKOTo PaBHOBECUAY.
NccneposaHme BAMAHUA USMEHEHWNA KOHLLEHTPALMM BELLLECTB, peakummn cpeabl M TeMnepaTypbl HAa cMeLeHne 5
XMMMYecKoro pasHosecua. CpaBHEHME MOAYYEHHbIX Pe3ynbTaTOB C TEOPETUYECKU MPOrHO3UPYEMbIMU Ha
OCHoBe npuHumna Jle lWartenve.
KoHTponbHas N
CKOpPOCTb XMMNYECKOW peaKkumn n XmuMmnyeckoe pasHoBecue. 2
pa6ota 4
Paspen 6. AucnepcHble cuctembl 10
Tema 6.1. OcHoOBHOEe coaepXKaHue OKO01
[ncnepcHblie TeopeTtnueckoe obyueHue 2 OK 02
CMCTEMDI U AncnepcHble cuctemobl. KonnongHole cuctembl. ICTUHHbIE PacTBOPbI. OK 07
dakTopbI KX PacTtBOopeHMe Kak ¢GUBUKO-XMMUYECKMIA npouecc. PactBopbl. Cnocobbl MPUroToB/iEHUS PacTBOPOB.
yCTOM4MBOCTH PacteBopumocTtb. MaccoBaa 00nA pacTBOpPEHHOro Bewectsa. lNpenenbHO AONYCTMMbIE KOHLUEHTPaUUK U UX
MCNo/ib30BaHWeE B OLLEHKE 3Ko1orMyeckoi 6esonacHoCcTy. 5
Knaccnoumkauma ancnepcHbix cuctem no coctaBy. CTpoeHne u GpaKkTopbl YCTOMYMBOCTU AUCNEPCHDBIX CUCTEM.
Pacno3sHaBaHWe WMCTUMHHbLIX PAcTBOPOB, KOMIOMAHbIX PAacTBOPOB WM rpyboancnepcHbix cuctem. CTpoeHue
muuennbl. PaccensaHue ceeta Npu NPOXOXKAEHUM CBETOBOrO NyyKa Yepes ONTMYECKU HEOAHOPOLHYIO cpeay
(apdekTa TuHaans).
MpaKTuyeckue 3aHATUA 2
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PeweHwne 3a4a4 Ha NPUTrOTOB/IEHME PaCcTBOPOB.

PelweHne NPaKkTUKO-OPUEHTMPOBAHHbIX PACYeTHbIX 3aZlaHUA Ha AMCMNEepPCHbIE CUCTEMbI, UCMOJIb3yeMble B
ObITOBOM WM MNPOU3BOACTBEHHOM AEATE/IbHOCTM YenoBeKa, C MO3UUUIM 3Konornyeckor 6HesonacHocTH
nocneacTBUi U rPamMOTHbBIX PeLleHU Npobiem, CBA3aHHbIX C XUMUEN.

Tema 6.2. OcHOBHOe€ coaepKaHue OK 01
Wccneposanve | NlaBopaTopHble 3aHATUA OK 02
CBOMCTB JNTabopaTtopHasa paboTa «MpurotoBneHme pacTBOPOBY.
ANCNEPCHbIX MpurotoBneHne pacTBOPOB 3a4aHHOW (MOASIPHOM) KOHUEHTpauuM (C MNPaKTUKO-OPUEHTUPOBAHHbIMMU
cncTem 4na nx BOMpPOCaMu), onpeaeneHume cpebl BOAHbIX PacCTBOPOB.
naeHTMOUKALMN | NaBopaTopHas paboTa «MccaefoBaHue AUCNEPCHBIX CUCTEMDY.
MpurotoBneHne W U3ydyeHMe CBOWCTB AUCNEPCHbIX CUCTEM pPa3HbIX BWAOB: CYCNEH3UW, 3IMYbCUM,
KonnomaHoro pactsopa. CpaBHEHWE CBOMCTB MCTUHHBIX U KONNOUAHbLIX PAaCTBOPOB, BbiABNEHME OCHOBHbIX
PasNMUNIt MeXAY HUMMN.
KoHTponbHas
AuncnepcHble cuctemol.
paborta 5
Paspen 7. KauecTBeHHble peaKuMmn o6HapyXeHUA HeopraHUYeCKUX U OPraHMYECKUX BelecTs
Tema 7.1. OcHoOBHOEe coaepXKaHue OKO01
O6HapyKeHune MpaKTuyeckue 3aHATUA OK 02
HeopraHM4ecknx  |KayecTBeHHble XMMUYECKNE PeaKLUUU, XapaKTeEPHble ANA 0OHApPYKeHNS HEOPraHNYECKNX BELLECTB
KaTMOHOB U (KaTMoHOB M aHMOHOB). CocTaB/ieHME ypaBHEHUI peakLMii 0BHapy*KeHua KaTuoHoB |-VI rpynn n aHMOHOB, B
aHMOHOB T.4. B MO/IEKYZIAPHOM N MOHHOMN popmax.

PeaKumu 06Hapy»KeHUA HeopraHNMYECKMX BELLECTB B peasibHbiX 06bEeKTax OKPYKatoLel cpeapb.

NabopaTopHbie 3aHATUA

O6Hapy»KeHne HeopraHMYecknx BeLw,ecTs (KaTtmoHos I-VI rpynn nam aHMOHOB) C UCNONb30BAHUEM
KauYeCcTBEHHbIX aHANUTUYECKUX PeaKL M.

JNlabopaTtopHan paboTa Ha BbIbOP:

1. NabopaTtopHana paboTa « AHaNUTMUYECKME peaKkunm KaTnoHoB |-VI rpynn».

28




MpoBeaeHWe KaYeCcTBEHHbIX PeaKLMi, NCNOIb3yeMbIX A58 0OHAPYKEeHUA KaTMOHOB | rpynnbl (Kanus,
HaTpwuA, marHua, ammoHus), |l rpynnbl Ha npumepe 6apus, Hll rpynnbl — cBUHUA, IV rpynnbl — aNtoMUHKS,
V rpynnbl —kenesa (Il v 111), VI rpynnbl — HUKens. OnucaHme HabaogaeMblX ABJEHUIA U COCTaBEHME
XMMUYECKUX PeaKLUN.

2. NabopaTopHasa paboTa «AHaANTUYECKME PeaKL MM aHUOHOBY.

MpoBeaeHWe KaYeCTBEHHbIX PeaKLMii, NCNOb3yeMblX A1 0OHapy*KeHUA aHMOHOB: KapboHaTa, pocdaTa,
cynbdaTa, cynbdpunga, HUTpaTa, xnopunga n gp. OnucaHme HabaogaemMbix ABNEHUN U COCTaBNEHME
XMMUYECKUX PeaKLUi.

Tema 7.2. OcHoBHOe cogepXaHue OKO01
ObHapy»xeHwne MpakTuyecKkue 3aHATUA 2 OK 02
OpraHNYecKkux KauyecTBeHHbIe XMMUYECKMNE PeaKLUU, XapaKTepHble AnA 0bHapPYKEHNA OTAE/bHbIX KNAacCOB OPraHNYEeCKNX
BELLECTB coeAnHeHNn: GeHOoNoB, aNbAErNA0B, Kpaxmana, YKCYyCHOM KUCNOTbl, aMUHOKUCAOT 1 Ap. 5
OTAE/NbHbIX [eHaTypauuna 6enKoB Npu HarpeBaHUu, LBETHble peakumn 6enKkos.
K/1laccos C CocTaB/ieHME KayeCTBEHHbIX PeaKLMit 0OHaApYKEHUA OpraHUYecKMX CoOeANHEHNI OTAENbHbIX KNACCOB.
NCrnoNb30BaHNEM | flabopaTopHble 3aHATUA 2
Ka4€CTBEHHDbIX O6HapyeHne opraHUYecKMX coeMHEHNM OTAeNbHbIX KNacCcos.
peakuuii NabopatopHana paboTa Ha BbIGOP:
1. NabopaTtopHan paboTa «KauecTBeHHble peakunmn Ha OTAEe/IbHble KNacCbl OPraHUYECKUX BELLECTBY.
MpoBeaeHMe KavyeCTBEHHbIX peakLuMi, UCNOIb3yeMbIX A8 0OHapyKeHMA OpraHUYECKUX BELLLeCTB
Pa3/IMYHbIX KNaccoB: GeHONO0B, aNbAerMaos, Kpaxmana, YKCyCHOM KMCAOTbl, aMUHOKUCAOT, 6ENKOB 1 Ap.
OnucaHue HabngaeMbIx ABNEHUI U COCTaBAEHME XMMUYECKUX PEAKLUIA U/UNKN cxem. 5
2. labopaTtopHan paboTa «KauyecTBEHHbIN aHaIN3 OPraHUYECKMX COeANHEHNI NO GYHKLMOHANbHbIM
rpynnamn.
MpoBeaeHWe KavyeCTBEHHbIX PeaKL M, UCMOb3yeMblX A8 PACNO3HABaHMA OPraHNYeCcKMX BeLLecTs
OTAE/NbHbIX KNAacCoB MO GYHKLMOHANbHbIM rpymnnam: Ha NpUmepe aMUHOKMUCIOT U KapbOOHOBbIX KUCNOT,
CNMpTOB U GEeHO/0B, aNbAernaos U KeToHoB. OnucaHue Habntogaembix ABIEHUN U COCTaBNEHME
XUMUYECKUX peaKkLmii n/unm cxem.
MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHUue (coaeprKaHue NPUKAAAHOro moayns) 42
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Pasgen 8. Xumua B 6biTy M NPOM3BOACTBEHHOW A,EATE/IbHOCTU Ye/l0BeKa 6 OKO01
Tema 8.1. OcHOBHOE coaeprKaHue 6 OK 02
Xvmua B 6bITYy U MpaKTuyeckune 3aHATUA 6 OK 04
Npon3BOACTBEHHO |3Konormyeckas 6e3onacHOCTb NOCAeACTBUIM ObITOBOM M NPOM3BOACTBEHHOM AATENbHOCTU Ye/10BEKa, OK 07
i feATeNbHOCTH CBA3aHHaA C NnepepaboTKOM BELLECTB; MOMCK M aHaNU3 XMMUYECKoN MHPOopMaL MK N3 Pa3IUYHbIX 4 NK...
He/10BEKa WCTOYHUKOB (Hay4yHasa 1 y4yebHOo-Hay4YHan nnTepaTtypa, cpeacTsa maccoBoi MHpopmauum, cetb MHTepHET u

Apyrve).

KeWcebl (c yueTom byayuiein npodeccnmoHabHOM AeATeNbHOCTN) HA aHAM3 MHPOPMaLLUK O

NPOV3BOACTBEHHOMN AEATE/IbHOCTU YE/I0BEKA, CBA3AaHHOM C NepepaboTKoM 1 NoNYYEHNEM BELLLECTB, a TaKKe

C 3Kos0rM4yeckom 6e3onacHoOCTbIo. 5

3awumTa Keica: peacrasneHne pesybTaToB PELEHMA KeMCOB (BbICTYMN/IEHUE C Npe3eHTaumen)
*Pasgen 9.1. UccnepgoBaHMe U XMMMUYECKUMA aHanu3 o6bekToB 6uocdhepbl (N8 YKpynHeHHbIX rpynn cneuuwanbHocreit/
npodeccumii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00) 36
Tema 9.1.1. OcHOBHOe coaepKaHue OKO01
OcHosbl NabopaTopHbie 3aHATUA 2 IK...
nabopatopHo NabopaTopHas paboTa «OCHOBbI N1a6OPATOPHOM NPAKTUKUY.
NPaKTUKK B JNlabopaTtopHan nocyaa u xummn4yeckne peaktmsbl. OCHOBHbIe 1labopaTopHble onepauumu. JlTabopatopHoe 2
npodeccroHanbHbl [o6opyaosaHmue. TexHUKa 6€30MacHOCTM U Npasuna paboTbl (NoBeaeHUs) B nabopaTopum.
X NabopaTopnAX  [MpakTHuecKue 3aHATMA 6

BbinosHeHWE TMNOBbIX PacYETOB NO TEMATUKE IKCNEPUMEHTA (BbIXOA NPOAYKTa peaKunm, Macca HaBeCKH,

obbem pactBopuTens).

O6paboTKa AaHHbIX, aHAaNM3 U OLEHKA UX AOCTOBEPHOCTU (Bbl4MCNEHUE CPEeAHEro 3HAYEeHUA

3KCMepMMEHTaIbHbIX A@HHbIX, MOrPEeLWHOCTH). °

MpeacraBneHMe pesybTaToB 3KCNEPUMEHTA B pa3nnyHon dopme (Tabanua, rpadmk, oT4YeT, AOKNAL,

npeseHTauus).

OcHoBHOe copepXKaHue 6 OKO01

4 Otparaetcsa MK, anemeHT KOTopoit popmMupyeTca NPUKNaLHBIM Moayaem (NpodeccMoHaibHO-0PUEeHTMPOBaHHbBIM COAEpXaHmem) B cooTeeTcTBuM ¢ PTOC peannsyemol

npodeccun/cneumansHoctn CrNO
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Tema 9.1.2.
XrMmunyeckui
aHanu3 npob Boapl

TeopeTuyeckoe obyuyeHue

Knaccudmkauma npob Boabl Mo BUAY U HA3HAYEHUIO, UCXOAS U3 ee XMMUYECKOro COCTaBa.
OpraHonenTUyecKne CBOMCTBA (3anax, NPo3paYyHOCTb, LLBETHOCTb, MyTHOCTb) BOAbl. KUCNIOTHOCTb 1
LWEeNOYHOCTb BOAbl. PH cpesbl U MeToAbl ee onpeaeneHus. ecTKOCTb BOAbl U METOAbI ee onpeseneHus.
CywWHOCTb MeToAa TUTPOBAHUSA.

Bugbl ecTKoCTM BoAbl (BpeMeHHas U NOCTOAHHAA). HeCTKOCTb BOAbl KaK NPUYMHA BbINageHUs 0CagKoB Uan
06pa3oBaHMA CONEOTNIOKEHUN, UMEIOLMX MECTO B BbITy N Ha NPON3BOACTBE.

CocTaB coNeM, BbI3bIBAKOLLLMX ¥KECTKOCTb BOAbl. XMMUYECKNE NPOLLECChI, YCTPAHAIOLLME }KEeCTKOCTb BOAbI.
YpaBHEHMA XMMUYECKUX PeaKLMI, UNNOCTPUPYIOLLMX NPOLLECChI, NPOUCXO4ALLME NPU YCTPAHEHUU
YKECTKOCTU. YCTpaHeHMe BPeMeHHOM KeCTKOCTM BbITOBbIMU U XMMUYECKMMM cnocobamm. Cnocobbl
YCTPaHEHWs NMOCTOSHHOM ¥KeCTKOCTH.

MpaKTuyeckmne 3aHATUA

Cnocobbl BblpaXKeHUA KOHLEHTPALLMW PACTBOPOB: MAaCcCOBAA 4,015 PACTBOPEHHOIO BELLECTBA, MONAPHAA U
MO/IANIbHAA KOHLEHTpaLuMuK. TUTp pacTBopa. PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX
333HNI HA pacyeT KOHLEHTPAUMIA 3arpA3HAIOLLMX BELWECTB U UX CPAaBHEHME C NpeaenbHO A0NYCTUMbIMU
KoHueHTpauuamm (MN4K).

NabopaTopHbie 3aHATUA

NccnepoBaHMe XMMUYECKOro cocTaBa Npob BoAbl.

JNlabopaTtopHan paboTa Ha BbIOOP:

1. NabopaTtopHada pabota «OUMCTKA BOAbI OT 3arpsisHEHUN Y.

Ncnonb3oBaHne metoaos GUAbTPOBAHUA N aAcopOLUNM ANA OTAENEHMA 3arPA3SHEHNI B Uccieayemoi npobe
BOAbl. BboI6Op MeToAa OYMCTKM B 3aBUCMMOCTM OT BUAA 3arpAasHeHna. CpaBHeHWe apPeKTUBHOCTH
Pa3/IMYHbIX METOA0B OYUCTKM BOAbI B Pa3HbIX yci10BMAX (B nabopaTtopumn, B AOMALLHUX U NONEBbIX
ycioBuUsx).

2. TabopaTtopHas pabota «OnpegeneHune pH Bogbl N ee KUCAOTHOCTU Y.

Onpegenerune pH cpeapbl C TOMOLbIO YHUBEPCANbHOIO MHAMKaTOPA. Micnoab3oBaHWe TUTPOBAHMA oA
onpeaeneHuna KMcNoTHoctu. OnpegeneHne obLen KUCNOTHOCTM BoAbl, pacyeT cBO6OAHON KMCAOTHOCTH.
OnpegeneHne obuen n ceoboaHoim wenovyHoctn. CocTaBieHne ypaBHEHNI peakLniA, NPOTEKaOWMX Npn

OK 02
OK 07
TK...
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onpeaeneHnn KMCA0THOCTK/ LWenoYyHocTn Npob BoAabl. YcTaHOBAEHWE cnocob0oB NCMONb30BaHUSA
nccnenoBaHHbIX NPO6 BOAbI B XKM3HEAEATEIbHOCTM Ye/10BeKa, Ha OCHOBE MOJIyYEeHHbIX AaHHbIX O COCTaBe.
3. labopaTopHasa paboTta «OnpeaeneHune XecTkocTv BoAbl M cnocobbl ee ycTpaHeHUaAy.

Cnocobbl ycTpaHeHMA BCEX BUAOB KECTKOCTM B 3aBUCMMOCTM OT COCTaBa COJIEN }KeCTKoCTU. PeweHne
3KCNepMMEHTaIbHOM 334341 Ha BbIAB/IEHWE BPEMEHHOW M NOCTOAHHOM XecTKocTu Boabl. OueHKa
BEPOATHOCTU YCTPAHEHUA BCEX BUAOB KECTKOCTU B AOMALLHMX YC/IOBUSAX.

Tema 9.1.3.
Xnmuyeckui
KOHTPO/b KayecTBa
npoAyKTOB
nUTaHUA

OcHoBHOe cogepXKaHue

TeopeTuyeckoe 06yqe|-me

KauyecTBeHHbIN XMMUYECKUIA COCTaB NPOAYKTOB NMTaHUA. Bewectsa, panbcupuumpytolime npoayKrbl
NUTaHWUSA, U BELLLeCTBa, 3arpsasHAtoLLMe NPOoAYKTbl NUTaHMA. OnpeaeneHme 3arpAsHAOLWLNX XMMUYECKUX
BELLLECTB B NPOAYKTaxX NUTAHUA, onpeaesieHMe BELeCcTB, He 3asAB/IeHHbIX B COCTaBe NPOAYKTOB NUTAHUA.

I'Ipa KTU4YeCKue 3aHATUA

OpraHuyecKkue 1 HeopraHMYecKue BeLLecTBa, BXoAALLME B COCTaB NPOAYKTOB NUTaHua. OnpeaeneHune
coctasa 6,104, Ha coaepXaHne Makpo U MUKPO3/1eMEHTOB. M3ydyeHne npeanoxeHHbIX npenoaasaresiem
61104, Ha NpeAMeT XMMUYECKOro CoCcTaBa, onpeaesneHune Aonein oT CYyTOYHON HOPMbl MaKpO U
MWKPO3/IEMEHTOB B YKa3aHHOM 6toae.

PelueHne NPaKTUKO-OPUEHTMPOBAHHbIX 3334 NO Ky/JIMHAPHOM TeMaTUKe pPa3/INYHbIX TUMNOB.

NabopaTopHbie 3aHATUA

NccnepoBaHe XMMWYECKOro COCTaBa NPOAYKTOB NUTAHUA.

NabopaTtopHan paboTa Ha BbIGOP:

1. NabopaTtopHaa paboTta «OB6Hapy*KeHMe HATPATOB B MPOAYKTAX NUTaHMAY.

NccnepoBaHue maTepmanos NONYKOAMYECTBEHHbIM METOA0M onpeaenieHNA HATPATOB C UCMOJb30BaHUEM
andeHnnammnHa (KopHenaoabl OBOLWEN, IMCTbA U KOYEPbIXKKA KanycTbl, Nnoabl ¢pyKTOB). AHANN3 YPOBHA
3arpA3HeHMA HUTPATaMKn NO MHTEHCMBHOCTM OKPALLMBAHMA NPOAYKTOB peaKkumu.

2. labopaTtopHan paboTa «MccnegoBaHne NPoAYKTOB NMUTAaHWUS HA HaIMYMeE YIIEBOAOBY.

NccnepoBaHve MOIOYHBIX MPOAYKTOB HA Hanuume Kpaxmana. MiccnegoBaHue NpoayKTOB HA HasmMyme
rNHOKO3bl.

OK 01
OK 02
OK 07
TK...

OcHOBHOe coaepXKaHue

OK 01
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Tema 9.1.4.
XrMmunyeckui
aHann3 npob
NnouYBbl

TeopeTuyeckoe obyuyeHue

Knaccudumkaums noys no BUAY M Ha3HAYEHUIO, UCXOAA U3 XMMUYECKOro cocTasa. MaeHTuduKauma npobol
No4Bbl N0 €€ XMMUYECKOMY COCTaBY, ONMCaHME BO3MOXKHOCTEN ee NPUMEHEHMA.

TpeboBaHMA K KAYeCTBY NOYBbI PAa3/IMYHOIo HazHavyeHuA. OnucaHne ocobeHHoCTen NCNOb30BaHMA NOYB B
3aBMCMMOCTM OT TUMOB, CNOCODObI yNyYLIEHNA KayecTBa NOYB B 3aBUCMMOCTM OT Ha3HAYeHMUA.

O6nacTn NCnoNb30BaHUA OPraHUYECKUX yA0OpeHUI B 3aBUCMMOCTM OT Ka4eCTBEHHOro cocTtasa. OnvcaHue
OpraHUYeCcKUx yaobpeHuit U Ux NpUMMeHeHne B 3aBUCMMOCTU OT COCTaBa NoYBbI U ee Pa3HOBUAHOCTM.

MpakTnyeckne 3aHATUA

O6nactv HasHavyeHunsa (NpMMeEHEHUA) NOYBbI, UCXOAA N3 KAYECTBEHHOTO W KOJIMYECTBEHHOro cocTaBa. AHanus
HOPMaTUBHOM AOKYMEHTAL N,

Ponb HeOpraHNMYEeCKUX BELLECTB B KaYeCTBE MUHEPAJIbHbIX YA0OPEHNI, YYYLLNTENIEN MOYBbI.

CocTaB MMHepabHbIX yA40OPEHU N UX NPUMEHEHME B 3aBUCMMOCTM OT COCTaBa NoYBbI U ee
pa3HOBMAHOCTM. B3anmocBA3b cocTaBa yaA0bOpeHU U UX BAMAHUA Ha BEreTaTMBHbIE CBOMCTBA U
NAo4OHOLWEHNE PacTeHUN.

NabopaTopHbie 3aHATUA

NccnepoBaHne XMMUYECKOro cocTaBa Npob nouysbl.

NabopaTtopHan paboTa Ha BbIbOP:

|. JTabopaTopHas paboTta «O6HapyKeHne HeopraHMYecKnx npumecein B npobax».

MpurotosneHve Npobbl NOYBbI AN UCCNEL0BAHUA KUCAOTHOCTU/LLENOYHOCTU, HEOPraHUYECKUX
3arpAsHeHunit. O6HapyKeHue xnopua- u cynbdat-noHos B Npobe nousbl. COCTaBNEHNE YPABHEHUIN peaKuuit
06HapyKeHUA. CpaBHEHME NONYYEHHbIX NOKa3aTenel C HOPMATUBHLIMM (CMPABOYHbLIMW) 3HAYEHUAMM.

2. NabopaTopHan pabota «OnpeaenerHne pH BOAHOM BbITAXKKM NOYBbLI, €€ KNCIOTHOCTU U LLLENIOYHOCTU Y.
WUccnepoBaHue BOAHbIX BbITAXKEK 06Pa3LL0B rOTOBbIX MOYBEHHbIX CMece (415 pa3HbIX TUMOB PacTEHUN).
OnpepeneHne pH noyBbl C UCNOb30BAHNEM MHAMKATOPOB. OLLEHKa TUNOB NOYB B NPEACTaBNEHHbIX
obpa3uax (cMnbHOKUCNAA, KUCcnas, cnabokucnas, HeMTpanbHas, WenoyYHas).

OK 02
OK 07
TK...

Tema 9.1.5.
UccnepoBaHue

OcHoOBHOe coaepiKaHue

10

TeopeTtuueckoe obyueHue

OKO01
OK 02
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06beKToB YyebHO-nccnenoBaTenbCKMn NPoeKT B 061acTu nccnenosaHma obbekTos bBuochepbl. 0630p Tem yyebHo- OK 04
6uocoepbl nccneaoBaTesIbCKUX MPOEKTOB. ANTOPUTM BbINOJIHEHMA NpoeKTa. OnpegeneHue npobaembl UccneaoBaHus. 2 OK 07

MeToabl NOUCKa, aHanM3a 1 06paboTkn MHGOPMaLMK O NPOEKTE B PA3/IMYHbIX MCTOYHMKAX. MNK...

MpaKTuyeckmne 3aHATUA 4

O6ocHOBaHMe aKTyaNbHOCTU BblI6paHHOM Tembl. BbisiBneHne npobnemol uccnenosaHuma. Bolbop 06beKToB U 2

MeToA0B uccnenoBaHua. [locTaHOBKa uenel M 33agadvy  uccnegosaHua. OnpepeneHne  npoaykTta

uccnegosaHua. OnpegeneHue 3TanoB U COCTaBAEHME NaaHa NCCNeoBaHuUA.

3awmta npoekta: [lpeacraBneHMe pPe3ynbTaToOB BbINOJHEHUA Yy4ebHO-UCCNen0BaTeNIbCKMX MPOEKTOB 2

(BbICTYNNEHME C NpPe3eHTaunen).

NabopaTopHblie 3aHATUA 4

NccnepoBaHue npeanoXeHHoro o6bekTa Ha KUCAOTHOCTb, WEeN0YHOCTb, XMMUYECKUIN COCTaB (3arpasHUTeNu,

MaKpo- M MUKpO3emeHTbl). ObpaboTKka pe3ynbTaToB UccnenoBaHMa. OueHKa KayecTBa McCaenyemoro 4

06beKTa, McxoaAa U3 pe3yNbTaTOB XMMUYECKOT0O aHaIn3a.
*Paspgen 9.2. WUccnepoBaHMe U XMMUYECKMA aHanu3 o06beKTOB TexHocdepbl (ANA YKPYMHEHHbIX rpynn 36
cneuyunanbHocreii/ npodeccuin 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHOe coaepiKaHue OK 01
OcHosbl Na6opaTopHble 3aHATUA 2 lK...
nabopatopHo NabopaTopHas paboTa «OCHOBbI N1a6OPATOPHOM NPAKTUKUY.
NPaKTUKn B JNlabopaTtopHan nocyaa u xummn4yeckne peaktmsbl. OCHOBHbIe 1labopaTopHble onepauumu. JlTabopatopHoe 2
npodeccroHanbHbl |o6opyaosaHue. TexHMKa 6e30nacHOCTU U NpaBuaa paboTsl (oBeaeHMs) B nabopaTopuu.
X 1abopaTopnAX  |MpaKTHYecKue 3aHATUA 6

BbinosHEHWE TMNOBbLIX Pac4yeToB MO TEMATUKE IKCNEepPUMEHTa (BbIXOg NPOAYKTa peakuMn, macca HaBeCKM,

ob6bem pactBoputens). ObpaboTka AaHHbIX, aHAZIM3 U OLEHKA UX AOCTOBEPHOCTU (BblY4MCNEHUE CpenHero

3HAYeHMA IKCMEPUMEHTA/IbHbIX AaHHbIX, norpewHocTtn). MNpeacraBneHne B pasiMyHon Gopme pesynbLTaTos °

aKcnepumeHTa (Tabanua, rpaduK, oTyeT, AoKNa4, Npe3eHTaums)
Tema 9.2.2. OcHOBHOe€ coaepKaHue OKO01
XUMU4yeckmni Teopetuueckoe obyueHue OK 02

OK 07

Ha3HauyeHuMe TexHU4YecKomn BObl. Tpe6OBaHMF| K TEXHUYECKOM Bo4e no rpynnam I'IOTpe6l'IeHWr'|.
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aHanun3 KauyectBO TeXHMYECKOWN BOAbI PAa3HbIX BUAOB. XMMUYECKMIA aHAIN3 U NPOU3BOACTBEHHbLIN KOHTPOb COCTaBa MNK...
TEXHUYECKMI BOAbI | TEXHUYECKOM BoAbl. CyLLHOCTb MeToAa TUTPOBAHMSA.

AHann3 TeXHUYEeCKOM BOAbl Ha KECTKOCTb WM Apyrue nokasatenn. KMCAOoTHOCTb M LWeNOYHOCTb BOAbI.

OnpeaeneHne obwen n cBo6OAHON WENOYHOCTU (KUCOTHOCTN) METOLOM TUTPOBaHMA. pH cpeabl U meToAbl

ee onpegeneHua. KecTtkocTb BOAbl M MeTOAbI ee onpeaeneHus.

MpakTuyecKkue 3aHATUA

Cnocobbl BblpaXKeHUA KOHUEHTPALMM PacTBOPOB: MACCOBAA A0NS PAaCTBOPEHHOrO BELLeCTBA, MONAPHAA U

MONANbHAA KOHLEHTpaunun. TUTp pacteopa. PelweHre NpakTMKO-OpPMEHTUPOBAHHbIX TEOPETUYECKNX 3a4aHNM

Ha pacyeT KOHUEHTPAUMMA 3arpA3HAILWMX BELWLECTB W WX CPaBHEHWE C MNpedenbHO A0MNYCTUMbIMMU

KoHueHTpauuamm (MN4K).

NabopaTopHbie 3aHATUA

NccnepoBaHMe XMMWYECKOro COCTaBa NPob TeEXHUYECKON BOAbI.

JTabopaTtopHasa paboTa Ha BblbOp:

1. NabopatopHan paboTta «OnpeaeneHne xnopMaos MeTOLOM TUTPOBAHMA B TEXHUYECKOMN BOAEY.

OnpeaeneHne xNopuUA-MOHOB METOLOM aPreHTOMETPUM C PUKCMPOBAHNEM KOHL,A TUTPOBAHUA NO MeToAay

Mopa (ocaguTenbHoe TUTPOBaHKe).

2. NNabopaTtopHan paboTa «OnpeaeneHmne *KecTKoCTM TEXHUYECKOM BOAbl METOA0M TUTPOBAHUAM.

KomnnekcoHoMeTpurYecKoe onpeaeneHune *KecTtkocty (CyMmbl MOHOB KanbUUA U MarHus) B cpeae

aMMOHUNHO-aMmMmnayHoro bydepHoro pactesopa (pH 9-10) no o6pasoBaHuto c TPUIOHOM B

MaNoANCCOLMMUPOBAHHBIX KOMMJIEKCHbIX COEAUHEHUN.
Tema 9.2.3. OcHOBHOe coaep)KaHue OK 01
Xnmunyeckui TeopeTuueckoe obyueHue OK 02
aHaNn3 BO34yXa XrMunyeckuii coctaB aTmocpepHOro Bosayxa, Bo3ayxa pabouyeit 30Hbl. BpegHble Bewlectsa U npMmecu B OK 07

MK...

BO34YXE KWAblX MOMELLEHMI, B BO3ayxe paboyeint 30HbI. HopmaTMBHble AOKYMeHTbl. [ocnencTeus
BO34EMCTBMA BbICOKOW KOHLIEHTPALMM YINIEKUC/IOrO ra3a Ha OpraHM3m 4esioBeka. Meponpustua no
CHUXKEHMIO YPOBHSA 3arpA3HEHHOCTU BO3AyXa UCC/IeyeMON KOMHATbI.

MpaKkTuyeckmne 3aHATUA
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FMrMeHnYecKan oLeHKa CTeNEeHM 3arpasHeHns BO3AyXa NOMELLEHMA HAa OCHOBE COMOCTaBAEHMSA
KOHLLEHTPaLUMMN AMOKCMAA YINepoaa C COOTBETCTBYIOLMM TMIMEHNYECKMM HOPMATUBOM.

PelleHne NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHMIA Ha pacyeT KOMYecTBa BeLLecTBa,
KOHLLEeHTPaLMi BpegHbIX NpUmeceit B aTMOchepHOM BO3AyXe U BO3AyXe NOMELLEHUN.

Na6opaTopHble 3aHATUA

NabopatopHan paboTta «OnpeneneHne CoAepsKaHWa YrNEeKUCNoro rasa B BO3AyXe MOMELLEHUA 3Kchpecc-
meToZom». UccnepgosaHne nNpob Bosgyxa paboyeint 30HbI. OnpeaeneHue COAEpP’KaHUA YreKUcIoro rasa B
BO3AyXe NMOMELLEHMA IKCMPECcCc-MeTOA0M.

Tema 9.2.4.
Xnmuyeckui
aHann3 npob
MmaTepunanos
CTPOUTENbHO-
pecTaBpaLOHHOMN
AeATeNbHOCTU U
Aun3anHa

OcHOBHOe coaepKaHue

Teopetuueckoe obyyeHue

Knaccudumkauma matepmnanos, UCNOb3yeMbIX B CTPOUTENbHO-PECTaBPaLMOHHON AeATENbHOCTU MO COCTaBY,
NX Ha3zHa4YeHMe U NpUMeHeHne. XMMUYECKUIM aHaIM3 MaTepmnanoB CTPOUTEIbHO-PeCTaBPaLMOHHOM
AeATeNbHOCTU N AM3aliHa. XMMUYECKNIA COCTaB NMUTMEHTOB, KPacuTesnel, BAXKYLMX CMmeceit, 0COBeHHOCTN UX
CBOMCTB M NPpUMeEHEHUA B NpodeccnoHanbHOM AeAaTeIbHOCTU. BellecTsa, MCNo/b3yeMbIe B KayecTse
NMUIrMEHTOB U CBA3YIOLWMX MaTepunanos. Mictopuyeckana cnpaska. CoBpemeHHble maTepuanbl.

npaKTM‘leCKMe 3aHATUA

KayecTBeHHbIV 1 KO/IMYECTBEHHbIM COCTaB NPO6 maTepmanos CTPOUTENIbHO-PECTABPALLMOHHOM AeATeNbHOCTH
N Au3aiiHa. KnaccuouKaumsa KpacoK Mo YKPbIBUCTOCTM, MPO3PAYHOCTU B 3aBUCMMOCTM OT MCMO/Ib3yeMblX
NArMEHTOB W cBA3ylOWMX Belects. OnpeaeneHve COCTaBa KPACOK Ha COAEpKaHME MUKPO M
MaKpO3/IeMeHTOB. PelleHne NPaKTUKO-OPUEHTUPOBAHHbLIX 33afaHWA MO XMMMYECKOMY aHanuly npob
MaTepuanoB CTPOUTE/IbHO-PECTaBPALMOHHOW AeATeNbHOCTU U An3aiHa.

NabopaTopHbie 3aHATUA

NccnepoBaHne matepranos CTPOUTENbHO-PECTAaBPALLMOHHON AeATENbHOCTM U AN3aliHa.

NabopaTtopHan paboTa Ha BbIbOP:

1. NabopaTtopHasa paboTa «M3rotoBneHNe KpacoK (Noabop NMMIMEHTOB M CBA3bIBAOLLUX BELLECTB)».
WUccnepoBaHue NpupoaHbIX MUHEPANOB, NOyYEHWE MUTMEHTOB MYTEM XMMUYECKUX PeaKLMA, onpeaeneHune
CBA3YOWMX MaTepnanos. CpaBHEHME YKPbIBUCTOCTM M NPO3PAYHOCTM NOYYEHHbIX KPAaCOK NyTeM HaHeCeHuA
WX Ha INCT Bymaru.

OK 01
OK 02
OK 07
TK...
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2. NabopaTopHas paboTa «MccnesoBaHne CBOMCTB BAXKYLLMX BELWLECTB HA NPUMEPE TUnca».
OnpeaeneHne CKOPOCTU CXBATbIBAHWA MPUPOLHOTO U CTPOMTENbHOTO rnnca. akTopbl, yCKopAowme 1
3aMeaNAoLME CXBaTbiBaHME NPUPOAHOro runca. M’MncoBoe TecTo, TemnepaTtypa ero 3acTbiBaHUA.
CpaBHEeHMe CKOPOCTM CXBaTbIBaHMA NPUPOLHOIO U CTPOUTENBHOIO ruUMnca, onpeaeneHue GakTopos,
B/IMAIOLLMX HA CKOPOCTb CXBATbIBaHUA CTPOUTENLHOTO FUNca, onpeaeseHne TeMnepaTypbl 3aCTblBaHUSA
rMncoBoro Tecra.

Tema 9.2.5. OcHOBHOe coaepKaHue 10 OK 01
UccneposaHue TeopeTnueckoe 0byueHune 2 OK 02
06beKkToB YyebHO-Mccnen0BaTeNbCKUI NPOEKT B 061acTU McCefoBaHNA 06beKkToB TexHocdepbl. 0630p Tem yyebHO- OK 04
TexHocdepbl nccnefoBaTeNIbCKMX NMPOEKTOB. AITOPUTM BbINOAHEHMA NpoekTa. OnpeaenexHne npobaembl UCCNef0BaHUA. 2 OK 07

MeToapbl NOWUCKa, aHaM3a 1 06paboTKM MHPOPMALMM O NPOEKTE B PA3/IUYHbIX MCTOYHUKAX. MK...

MpakTuyeckne 3aHATUA 4

ObocHoBaHMe aKTya/ibHOCTM BblbpaHHOM Tembl. BbisiBneHne npobaembl uccnegoBaHus. Boibop 06bEKTOB U

MeToZ40B uccnegoBaHuA. [locTaHOBKa uenei M 3agay  ucciegosaHuA. OnpepeneHve nNpoAyKTa 2

nccnenosaHus. OnpegeneHune 3TanoB U COCTaB/eHWE NaaHa UCCien0BaHuA.

3awmta npoekra: [lpeactaBneHMe pPesynbTaTOB BbIMOMHEHUA Y4ebHO-UCCeA0BaTENbCKUX MPOEKTOB 2

(BbICTYNNEHME C Npe3eHTaunen).

NabopaTopHbie 3aHATUA 4

MccnepoBaHne NpeanosKeHHOro 06bekta Ha KMCNOTHOCTb, LWENOYHOCTb, XMMUYECKMIA COCTaB (3arpasHuUTeNn,

MaKpo- M MUKpO3nemeHTbl). ObpaboTKka pe3ynbTaToB MccnedosaHusa. OueHKa KayecTBa MCCiaedyemoro 4

06beKTa UCX0AA U3 Pe3yNbTaToB XMMMYECKOro aHaans3a
MpomeyKyTouHan aTTecTayma No AUCLUUNANHE (3K3aMeH)
Bcero 144

*Obpa3oBaTenbHana opraHusauusa BbiIbupaetr oagMH Moaynb U3 NPeaNoXKeHHbIX.

37




3. Ycnosusa peanunsauum nporpammebl o6ueobpasoBaTtenibHOM AUCUMUNINHDI

3.1. Tpe6oBaHUA K MMUHUMANbHOMY MaTepUaIbHO-TEXHUUYECKOMY obecneyeHuto

[OnAa peannsaumm nporpammbl UCUMNANHBI AONXKHbI ObITb NPeayCMOTPEHDI
cneayroume cneymanbHble NoMeleHUaA: y4ebHbIn KabUHET XMMUK U/ NN y4ebHoM’
XMMUYECKOM nabopaTtopum.

O6opyaoBaHMe yuyebHOro KabuHetra (HarnagHble nocobuaA): Habopbl
LIAPOCTEPXKHEBBLIX MOAENEN MOJIEKYN, MOAENN KPUCTAN/IMYECKUX PELUETOK,
KONNEKUMM MNPOCTbIX W CNOXHbIX BELLeCTB W/MAM KONNEeKUMM NONMMEpPOB;
KONMIEKUMA TOPHbIX MOpPO4 M MUHepanos, Tabnmua MeHgeneesa, y4yebHble
dunbmbl, uMppoBble 06pa3oBaTesibHbIE PECYPCHI.

TexHuuyeckne cpeactBa o0byuyeHMA: KOMMbOTEP C  YCTPOMCTBAMM
BOCMPOM3BEAEHMA 3BYKA, MNPUHTEP, MYAbTUMEAMA-NPOEKTOP C 3IKPaAHOM,
MY/bTUMEANIMHAA A0CKA, YKa3Ka-npe3eHTep 41a npe3eHTaummn.

O6opyposaHue nabopatopum 1M paboumx mect nabopatopumn: MeH3ypKH,
NUNETKU-KanenbHULUbl, TEPMOMETPbI, MMKPOCKOMN, ANynbl, NpegMeTHble U
MOKPOBHbIE CTEKAa, NNAHWEeTbl AN1A KanenbHblX peakuui, ¢uabTpoBaabHan
bymara, NpomMbIBaNKN, CTEKNAHHbIE MPOOUPKK, pe3nHOoBble NPOOKK, poHapUKN,
Habop peakTUBOB, CTEKNAHHbIE MNANOYKM, LWTATMBbLI AN1A NPOOUPOK; MepHble
UUAMHAPbI, BOPOHKM CTEKNAHHbIE, BOPOHKU AeNnTeNnbHble uuanHapudeckune (50-
100 mn), cTynKm ¢ nectmkom, dpapdoposble YallKku, MTUHLUETbI, PUAbTPbI ByMarkHble,
BaTa, Map/iA, YacoBble CTEKNa, 3/NEKTPONAUTKM, nabopaTopHble LWTaTUBDI,
CNUPTOBbIE FOPENIKK, CMMNYKKN, Npubop Ans noayvyeHusa rasos (Mam npobupka c
rasaooTBogHOM TpybKOM), Aepkatenn anAa NpobUpPOK, CKAAHKM ANA XpaHeHus
PEaKTUBOB, Pa3AaTOYHble NI0TKM; XMMMYecKue cTakaHbl (50, 100 u 200 mn);
WNaTenn; NUHUETbI; TUreNibHble LWMNUpbl; CEKYHAOMEepPbl (TaMmepsbl), MepHble
npobupku (Ha 10-20 mn) n mepHble Konbsl (25, 50, 100 n 200 mn), BoaaHaa 6aHA
(nnn TepmocTaT), CTEKNAHHbBIE MNANOYKU; KOHUYECKUE KONObI Ans TUTpoBaHuA (50 1
100 Mmn); WMHAMKATOPHblE MONOCKM p[na onpegeneHMa pH u  cTraHgapTHaA
MHANKATOPHAA LWKaNa; yHMBEpPCaibHbI MHAMKATOP; NMneTkM Ha 1, 10, 50 mn (nam
po3atopbl Ha 1, 5 1 10 mn), 610peTKM ANA TUTPOBAHUA, MeAULMHCKME WNPULbI Ha
100-150 mn, nabopaTopHble U/MAn aHaAUTUYECKUE BecCbl, PH-MeTpbl, CYLLIUAbHbIN
wKad, n ap. nabopatopHoe obopynoBaHume.

3.2. UHdopmaumoHHoe obecneveHmne peanrsaLmm NporpaMmmol

1. Ana peanunsaumm nporpammbl 6ubnmnoteyHoln poHA obpasoBaTeibHOM
OpraHM3aunmn AOMKEH UMETb NevaTHble U/UNK SNEeKTPOHHbIEe 0bpa3oBaTebHbIE U
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NHOOPMALIMOHHbIE pPecypcbl, PeKOMeHAOBaHHble AN1A WCNONb30BaHMA B
obpa3oBaTeNlbHOM NpoLiecce, He cTaplle NATU IeT C MOMEHTa N3aaHuA.

2. PekomeHayemble neyaTtHble ENELIE no peanusaumm
0obuweobpa3oBaTeNlbHON  AUCUMNAWHLI  NpeacTaBiAeHbl B METOAUYECKUX
pekoMeHaaumsax No opraHusauum obydeHus.
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4. KOHTPO/b U OLLEHKa pe3ynbTaToB 0CBOEHUA 06leobpa3oBaTenbHOM
ANCUMNAUHDI

KOHTponb M oOueHKa pe3ynbtatoB  0bOyyeHMA  OCyLLecTBAAeTCA
npenogasaTeNem B nNpouecce NPOBeAeHUA MNPAKTUYECKMX 3aHATUA U
NnabopaTtopHbix paboT, TecTMpoBaHMSA, a TaKXKe BbIMNOJHEHMA obyvarowmMmnca
MHOMBUAYANbHbIX 3a4aHWIA, MPOEKTOB, McCAenoBaHWM. Pe3ynbTaTbl 0byyeHUA
onpeaenAtoT, 4To obyyarowmecsa ONKHbI 3HaTb, NTOHMMATb U LEMOHCTPUPOBATbL NO
3aBepLIEHNN U3YUYEHUA ANCUMMNANHDI.

Ona GopmmnpoBaHMA, KOHTPOAA M OUEHKN pe3ynbTaToB OCBOEHUA y4yebHOM
OANCUNNIMHBI UICNONIb3YETCA CUCTEMA OLEHOYHbIX MEPONPUATUI, NpeaCTaBNAIOWAA
coboit Komnnekc y4yebHbIX MeEpPONpPUATUIA, COrNACOBAHHbLIX C pe3y/abTaTaMu
oby4yeHuna n cbopmynnpoBaHHbix ¢ yuetom OrOC COO (npegmeTHble pesynbTaThbl
no gucuymnauHe) n droc Cno.

Ne Monyar / Pasze Pe3yabTar 00yueHus OueHo4yHbIe MepONIPUATHS OK
/ Tema
| |OcHoBHOI MoOayJIb
1 (Pazgea 1. @DopMyJanpoBaTh Ha30BbIe
OcHoBBI MOHSATHS U 32aKOHBI XUMHHU
CTpOoeHust
BelllecTBa
1.1 |Crpoenue aromoB |COCTaBISATH XUMUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKHUX bopMyIbl COETMHEHUN B XUMHUYECKHX 3JIEMEHTOB U
DJIEMEHTOB U COOTBETCTBUU CO CTENEHbIO |IPUPOTA XMMUYECKOMH CBSI3U.
npupoa OKHUCJICHUS] XUMHUYECKHUX 2. 3aauu Ha COCTaBJIECHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COCITMHEHUIN
AIIEKTPOOTPHULIATEILHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUJIOB U T.I1.).
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
1.2 (Ilepuognyeckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanubie  |[OK 01
3aKOH M Ta0JUIla |XMMHUYECKHE AIEMEHTBI B [TCOPETUUYCCKUE 3a/IaHHS HA OK 02
J.1. MenneneeBa |COOTBETCTBUU C UX XapaKkTEepU3alu0 XUMHUYECKUX
IIOJIOKEHUEM B 3JIeMEHTOB: «MeTamuieckue /
MEPUOJNYECKON CUCTEME HEMETAJUIMYECKHE CBOMCTBA,
XUMHUYECKUX IJIEMEHTOB 3JEKTPOOTPULIATEILHOCTD U
1. Menneneesa CPOJICTBO K JIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUONUECKON
CUCTEME XUMMUYECKUX
aneMeHToB [.11. MeHnaeneeray.
2 |Pazgen 2. CocraBasarh ypasHenus 1 |KonrposabHas padora
XuMnueckue cXeMbl XUMHYECKHX «CTpoeHue BenecTBa u
peakuuu peaxiuii XHUMHYECKHEe peakIium»
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Tuner
XUMHYECKUX
peakuuii

CocTaBsATh PeaKIuK
COC/IMHCHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHHUS,
OKHCJIUTEJIbHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0Opa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
ATIOMHUHHUS U [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

1. 3amauu Ha cocTaBICHUE
YpaBHEHUHN peaKIUi:

— COCMHEHMSI, 3aMEeILECHUS,
pasnokeHusi, oOMeHa U peakiuit
C y4acTHUEM KOMILIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OanaHca;

— C y4acTHUEM KOMIUIEKCHBIX
coeMHEeHu (Ha mpuMepe
TUAPOKCOKOMILIEKCOB ITUHKA U
QITIOMUHHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJIa
MPOJIYKTA PEAKIIUU COCAMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CJIM OJTHO M3 BEIECTB JIJAHO B
BHJIE PACTBOPA C ONPEICIICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA.

OK 01

2.2

DIEeKTPOTUTHYECK
as quccoLmans u
WOHHBIA 0OMEH

CocTaBnsTh ypaBHEHHUS
XUMHYECKUX PEaKIiu
HMOHHOTO OOMEHa ¢
y4acTUEM HEOPraHUIECKUX
BEIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii C yyacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHUH U COJIEH,
HMOHHBIX peaKlUi TuapoIn3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JJaboparopnas pabota
«Peakuuu rupoIn3ay.

OK 01
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3 |Pa3men 3. HccaenoBars crpoenue u |KonrpoJsbHasi padora
Crtpoenne n CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX
cBoiicTBa HEOPraHUYeCKHUX BellecTB |BellecTB)
HEOpPraHHu4ecKUuX
BellleCTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTtypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |(Ha3BaHUE HEOPTaHUUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHUYECKOH (POPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHUECKOU

(hopMyIIbI HCXO/1 U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
110711 (MacChl) XUMHYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKallUU, HOMEHKIIAType
U XUMUYECKUM dopMynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckre 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBS3U U THUIA KPUCTAININYECKON
PELIETKU.

3.2 |dusuko- YcranaBnuBarth 1. Tect «OcobennocTu OK 01
XUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTraHMYECKHUX BEIIeCTB |aM(OTEPHBIX THAPOKCHIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB U coJiei.

MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUIMYECKON pEHIETKH

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
pEeaKIuii C y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKHUX
KHCJIOT, OCHOBAHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKHUX BEIIECTB.
4. JlaboparopHas pabota
«CBolCTBa METAIJIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHii ¢
3HauyeHUE U OBITOBOM U y4acTHEM HEOPTraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIOJIb3YEMBIX ISl KX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (hUBUKO-XUMHUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.

4 |Pa3nen 4. HUccaenoBars crpoenue u |Konrposbnas padora
Crtpoenune u cBoiicTBa oprannyeckux |«CTpoeHHe M CBONCTBa
CBOliCTBa BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccudummponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU MO TPUBUATILHOMN
OpTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTABIICHHE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyII
OpPraHMYECKUX BEILECTB
OTJENBHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO COCTaBa

(B %).

44




Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.2 |CsoiicTBa VYcranaBiuBaTh 1. 3amaHus Ha cOCTaBIIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DH3HKO- YpaBHEHUH XUMHUYECKUX OK 02
COEIMHEHU I XUMHUYECKHX CBOWCTB peakuuii C yyacTuemM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIeCTB Ha

CTPOCHHUS MOJICKYJI OCHOBaHUU UX COCTaBa U
CTpOCHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIIUX
XUMHUYECKHE CBOICTBA C y4EeTOM
MEXaHU3MOB MIPOTEKAHUS
JAHHBIX peakuui u
TeHETUYECKOM CBSI3U
OpPTraHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JJaboparopnas paboTa
«[lony4yenue sTHIICHA U
W3yYEHHE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEICSITEIbHOC |BEIIECTB B OBITOBOM U XUMHUYECKUX PEaKIUi C
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTHEeM OPTaHHYECKUX
[Tpon3BOJACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIIECTB, UCIOIb3YEMBIX JIJIS UX
MIPUMEHEHUE (U3UKO-XUMHUECKUMU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MPOMBIIUIEHHOCTH.

BEILIECTB B
MPOMBIIUIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue [KonTpoabnas padora
Kunernuyeckue U (M CKOpOCTh XUMHYeCKHUX |«CKOpOCTH XMMH4YECKOH
TePMOJAMHAMUYEC | peakuuii peakuuu U XuMHYeCcKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpOTEeKaHUsl
XHMHYECKHX
peakuui

5.1 |Kunernueckue UccnenoBats BIUsiHUE 1. JIaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTPALUU BBIOOP: OK 02
MPOTEKAHUs pearupyromux BeuecTB u
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

XUMHUYECKHX TEMIIEPATyphl HA CKOPOCTh  |— «OrmpeneneHue 3aBUCUMOCTH

peaxuit XUMHUYECKHUX PEeaKIHii CKOPOCTH peakluu OT
KOHIIEHTPAIIUU pearupyrommx
BEIIIECTBY;
— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIEPATYPBI».
2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUECKHE 3a/laHus Ha
aHayu3 (aKTOPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHUYECKOHN peaKItu.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
Kue M3MEHEHUs KOHIeHTparuu |3¢hdexToB xummdeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIMU CPENbl U U ONIPENIETICHUE TUIIA PEAKLIUU
MPOTEKAHUS TEMIIEPATYPHI Ha CMeNIeHHE |(IT0 TerIoBOMY 3 (EKTy: IK30-
XUMHUYECKHUX XUMHYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peakuuil. 2. [IpakTuKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMHYECKHUX npunnumna Jle [llarense mist
peaxui HAXO0X/ICHUS HAIIPABIICHUS

CMEILIEHUs PaBHOBECHUS
XUMHYECKON peakly U aHallu3
(hakTOpOB, BIMSIOMINX HA
CMeEIlleHNEe XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTtopHas pabota
«M3ydeHre BIUSHUS Pa3INIHbIX
(akTOpPOB Ha CMEIIECHUE
XUMHYECKOIO PABHOBECHUS.
6 [Pa3mex 6. HccaenoBars aucnepcunie | KonrposabHas padora nmo reme
JAucnepcHbie CHCTEMBbI «/lucnepcHbie CHCTEMbD)
CHCTEeMbI

6.1 |ducnepcHsle Pa3nuuyare HCTUHHBIE 1. 3amaun Ha IPUTOTOBJICHHE OK 01

CUCTEMBI U pPacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02

(bakTopbI NX
YCTONYUBOCTH

pacTBOpPEI U
rpy0OIUCTIEPCHBIE CHCTEMBI
Ha OCHOBC XUMHUYECCKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JICIIEPCHBIE CHCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON
JeATEIbHOCTH YEIIOBEKA.
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
6.2 |HccnenoBanue UccnenoBarh Gusuko- JlabGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHbIX BUJOB — IlpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HUcciaenoBaThb CBOWCTBA
KauecTBeHHBbIe |OpPraHMYecKHX U
peakuuu HEOPraHU4eCcKHX BellecTB
o0HapyKxeHHs € MCIIO0JIb30BAHUEM
OPraHNYecKUX U |KauyeCTBEHHBIX PeaKIuii
HEOpPraHUu4ecKUuXxX
BellecTB
7.1 |OGHapyxeHue Hccnenosarh 1. JlabopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHATUTHYECKHE PEaKIUU
AHHOHOB kaTuoHOB [-VI rpymni;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTyeckue 3a1anust Ha
COCTABJICHUE YPaBHEHUU
peakiuii OOHapyKEeHUS
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJICKYJISIPHON
¥ MOHHOH popmax.
7.2 |ObHapyxeHue Hccnenosatsb 1. JJaboparopHas paGota (Ha OK 01
OpraHHYECKUX KaueCTBEHHBIE PEeaKIINH BBIOOD):
BEIIECTB OpraHMYECKUX coequHeHnN |— KadecTBeHHbIE peakluu Ha
OTJIEbHBIX OTJIENbHBIX KJIACCOB OTJIEJIbHbIE KJIaCChl
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIl aHaM3
KaueCTBEHHBIX OpPraHMYECKUX COEAUHEHUH IO
peaxiui (YHKITMOHATIBHBIM TPYIITIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHHE KAYECTBEHHBIX
peakiuii oOOHapyKEeHUS
OPraHNYEeCKUX COCTUHEHUH.
Il |[IpuknagHoii Moxyab
8 |Pa3pmea 8. OuenuBarp nociaeaAcTBus |3ammra Keica (¢ yuerom

Xumus B ObITY H
NPOU3BOACTBEHH
0il 1eATeJIbHOCTH
yeJioBeKa

OBITOBOI U
NPOU3BOACTBEHHOM

ACATECJIBbHOCTHA Y€JI0BCKaA C

MO3UIIUH IKOJIOTHYECKON

Oyayuueil mpogeccuoHaJIbLHOM
AesiTeJIbHOCTH)
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
0e301macHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  |Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccuoHaTbHON OK 02
W IeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JESATETLHOCTH ) OK 04
YeJioBeKa JIeATEILHOCTH YelioBeKa ¢ |Bo3MoskHbIE TeMbl KEHCOB: OK 07
MO3ULMI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
0€301acHOCTH BBICBOOOK/ICHUE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.
2. byayiue matepuaisl s
aBua-, MalINHO- U
puOOPOCTPOCHHUS.
3. HoBsble maTepuansl amns
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBathb 3ammTa yueoHo-
HccaenoBanue 1 |XUMHYeCKHeE NMPOIECCHl M |HCCJI€I0BATENbCKOI0 MPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npo¢eccCHOHATbHOM
ounocdepnl AesITeJIbHOCTH)
9.1.1|{OcHoBbI Brmonusate nonueiid ukia | 1. JJaboparopuast pabota OK 01
nabopatopHoit AKCIIEPUMEHTAIBHOTO «OcHOBBI TabOPATOPHOI
MPAKTHKHU B HCCJICTOBAHMUS C MPAKTHKN.
npodeccuoHanbH |COOTI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JJa0OpaTOPUSIX

0e301acHOro oopaleHus ¢
BEUIECCTBaAaMU U
1a00paTOPHBIM
00opyI0BaHEM

TEMaTHUKE YKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CpEeHero 3HAYCHUS
IKCIEPUMEHTAIbHBIX JaHHBIX,
TIOTPEIIHOCTH.

4. [IpencraBneHune pe3ynbTaToB
IKCIEPUMEHTA B Pa3IHYHON
¢dopme (Tabnwuia, rpaduk,
OTYET, JIOKJIaJl, IPE3CHTAITH ).
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

9.12

XuMHuuyecKui
aHaju3 Mpod BOJIBI

UccnenoBaTs XUMHYECKUN
cocTaB Ipo0d BOBI

1. Tect «CBoiiCTBa U COCTaB
BOJIBD.

2. 3amague «XUMHUYECKUH
COCTaB BOJIBI, TUIT BOJIBI U
CIOCOOBI €€ MMPUMEHEHH (C
KCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
COCTaB BOJIBI U CIIOCOOBI
BBIPKCHUSI KOHIICHTPAIMH U
nepecyeT KOHIIEHTpanui (¢
UCITOJIb30BaHUEM HOPMaTHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTKa BOJABI OT
3arpsi3HCHUN;

— Onpenenenue pH BoabI U ee
KHCJIOTHOCTH;

— OnpeienieHne KEeCTKOCTH
BOJIbI M CITOCOOBI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07

9.13

XUMHUYIeCcKnit
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTaHUS

HccnenoBath XUMHUECKUNA
COCTaB HpOILYKTOB IIUTAHUA

1. Tect «Opranuueckue u
HEOpPTaHUYECKHE BEIIECTBa,
BXO/JISIIIIKE B COCTAB MPOIAYKTOB
TTUTAHUSY.

2. IIpakTHKO-OpUEHTHPOBAHHBIE
3aJjaHMsl [0 KYJIMHAPHOM
TEMaTHUKe.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— O0GHapy»xeHre HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MUTAaHUS Ha HAIWYKE YTJIEBO/IOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJM4YUE YTIeBOOB
(kpaxMmai, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHayu3 nmpood
ITOYBEI

HccnenoBaTb XUMUYECKHH
COCTaB MpOO MOYBHI

1. Tect mo TemMe «XUMUYECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX yIOOPECHHIN.

2. 3amanne «B3anMoCBsI3b

OK 01
OK 02
OK 07
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

coCTaBa MOYBBI, TUII IOYBBI U €€
Ha3HAYCHUSI.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— ObHapyxeHue
HEOPraHUYECKUX IIpUMeECcEH B
mpoOax MOYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKH TIOYBBI, €€
KHUCJIOTHOCTH U HIETOYHOCTH.

9.15

HUccnenosanue
00BEKTOB
ouocdepsl

UccnenoBaTs XUMHYECKUN
cocTaB 00BEKTOB OHOChepsI
Ha MpUMepe MPOTYKTOB
MUTAHMS, BOJbI U TIOYBBI

YyeOHO-ucciae10BaTeNbCKAI
MPOEKT B 00J1aCTH
HcClIeq0BaHus O0BEKTOB
ouocdepsl.

Bo3MmoskHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MUHEpaIbHOU BOJIBI U
PEKOMEHIallUHU T10 €€
HCII0JIb30BaHHIO.

2. UccnenoBaunue
pa3pylIamero 1eicTBUsL
IIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.
3. CocTaBieHue mpoeKTa
[IBETHUKA/Oropo/a/caia B
3aBHCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TTOYB.
4. CocTaBneHue
cOamaHCUPOBAHHOTO MEHIO Ha
JieHb (HECINI0) B 3aBUCHMOCTH
OT COJIeP)KaHUS XUMHYECKHUX
MaKpO U MUKPOAIJIEMEHTOB B
MIPOYKTaX TMTUTAHHMSI.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue npod
BOJIOIPOBOIHOM BOJIBI HA
MpeIMeT yCTPaHESHHUS
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOU
JEeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
9.2 |Pa3nen 9.2. HNuTepnperupoBarh Y4uedHo-ucclie10BaTeIbCKHI
HccnenoBanue 1 |XUMHYeECKHe MPOLECCHl M |IIPOEKT (€ y4eToM Oyayuuen
XHUMHYECKH I siBJICHUS B TeXxHOC(pepe npogeccuoHaIbLHOM
aHaJIN3 00LEKTOB JIesITeJIbHOCTH)
TeXHOC(pepsI

9.2.1|OcHOBBI BeimonasaTe nonuerit ki - |1. JlabopaTtopHas pabora OK 01
nabopaTopHOH AKCIEPUMEHTAIBHOTO «OcHOBBI Ta0OpaTOPHOM
MPAKTHKHU B WCCJICTOBAHMSI C MIPAKTUKW.
po(ecCHOHANbH  |COOIOICHUEM MTPaBHUIT 2. TumnoBBIE PacyYETHI IO
BIX JJabopaTopusx [0e30macHOro OOpameHus C |TeMaTHKe SKCIIEPUMEHTA.

BEIIECTBAMHU U 3. 3aayu Ha BBIYUCIICHHE
1a00paTOPHBIM CpEIHEro 3HAYCHHUS
o0opynoBaHrEeM JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.
4. TlpencraBnenue pe3ysibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
¢dopme (Tabauma, rpaduxk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).

9.2.2 | Xumudeckwuii UccnenoBars xumuueckuit | 1. 3agaun Ha onpeneneHue OK 01
aHajau3 npoo COCTaB P00 TEXHUYECKOM |METaJIOB, HEOPTaHUYECKUX OK 02
TEXHUUYECKOH BOJIBI AHMOHOB Y OPTAaHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOU BOJIE

pa3sHOro Ha3Ha4CHH.

2. IIpakTHKO-OpUEHTUPOBAHHbIE

TEOPETUUECKUE 3aaHusl Ha
COCTaB BOJBI M CITOCOOBI
Bblpa)KCHI/ISI KOHHGHTpaIII/Ifl u
nepecyeT KOHILEHTpalui (¢

HCII0JIb30BAHMEM HOPMATHUBHBIX

JIOKYMEHTOB).

3. 3amanne « XMMHYECKHH
COCTaB TEXHUYECKOU BOJIBI, THII
BOJIbI M CITOCOOBI €€
MIPUMEHEHUSI» (C

HCII0JIb30BAHMEM HOPMATHUBHBIX

JIOKYMEHTOB).

4. JlaboparopHas padoTa (Ha
BBIOOD):

— Omnpenenenne XJI0puaoB
METOIOM TUTPOBAHUS B
TEXHUUYECKOM BOJIE;

— Onpenenenne )XeCTKOCTH
TEXHUYECKOH BOIBI METOIOM
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
TUTPOBAHUSI.

9.2.3 | XumMuueckuii Uccnenosats conepxkanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKHMCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KauecTBa BO3AyXxa U BO3Ayxa paboueii 30HbD». OK 07

2. IlpakTUKO-OpUEHTUPOBAHHBIC
3a/IaHMs HA XUMUYECKUI aHaIIu3
cocTaBa BO3yXa.

3. JlJabopaTtopHast pabota
«OrnpeneneHue coaepx aHus
YIJIEKUCIIOTO Ta3a B BO3/1yXe
MOMEIIEHUS dKCIpecc-
METOIOM.

9.2.4 | XuMu4ecKkui HccnenoBath npoOsI 1. IIpaktuxo-opuentupoBanusie |OK 01
aHaju3 npoo MaTEepUAJIOB CTPOUTENIBHO- |3aJaHUSI 10 XUMUYECKOMY OK 02
MaTepHajoB pecTaBpalluOHHON aHaJIM3y Ipobd MaTreprasoB OK 07
CTPOUTEITHLHO- NeSATeTLHOCTH M IU3aifHa  |CTPOUTEITHbHO-PECTaBPAIMOHHOMN
pecTaBpaIrmoOHHOM NEeSTeTLHOCTH U TU3aiiHa.

JNEITEILHOCTU U
nu3aiHa

2. JIaboparopnas padota (Ha
BBIOOD):

— M3roroBieHne Kpacok
(moabop MUrMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB);

— UccnenoBanue cBOMCTB
BSDKYIIIUX BEIIECTB Ha MIPUMEPE
THIICA.
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK

/ Tema
9.2.5|UccaenoBanue Uccnenosars xuMuyeckuii | YaeOHO-UCCIIEA0BATEIBCKUIA OK 01
00BEKTOB cocTaB 0OBEKTOB MPOEKT B 00JIaCTH OK 02
TeXHOCHEPHI TexHOoC(epsl HAa IPUMEPE  |UCCIICIOBaHMS O0OBEKTOB OK 04
TEXHUYECKOH BOJIbI U TEXHOC(EPHI. OK 07

MAaTEepHAIOB CTPOUTEIIHHO-
pecTaBpalMOHHON
NEITEILHOCTH U JU3aiHa

Bo3MoKHBIE TEMBI IPOEKTOB:

1. KonTpoib kauecTBa
TEXHUYECKOHN BOJBI Pa3HbIX
BHJIOB B COOTBETCTBUU C
meroaukamu 1o ['OCT.

2. Co3nanue AeKOpaTUBHOM
HITYKaTypKH.

3. IIurMeHTEI B U3IETUIX U3
CTEKJIa.

4. UccnenoBanue
pa3pyLIAOUIEro JeUCTBUS BOIbI
Ha CTPOUTEIbHBIEC MaTePUAIIbI.
5. OneHka cocTOsIHUS BO3/1yXa
paboueli 30HBI CIICIUATNCTA
(TexHonora, CTpOUTENS U T.11., C
y4eToM 0051acTi
npodecCuoHaIbHOM
JeSATEILHOCTH) B COOTBETCTBUM
C HOPMATUBHBIMU
JIOKyMEHTaMH.
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