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1. O6wan xapakTepucTMKa npumepHoi pabouen nporpammoi
obweobpasoBaTeibHOW AUCUUNANHDBI «KXUMUA»

1.1. Mecto AuCUMNANHbBI B CTPYKType OCHOBHOK npodeccuoHanbHOMU
obpa3soBaTenbHOI NPOrpammbl

ObuweobpasoBatenbHasas AUCUUNAMHA «XumuUA» sBnseTcs obasatenbHoM
YyacTblo o0buweobpa3oBaTenbHOro UMKAQ 0bOpa3oBaTesNbHOM MpPoOrpammbl B
COOTBETCTBMU o droc cno no npogeccuu/cneyuanbHocmu

TPYA0OEMKOCTb AUCUMNANHBI «XMMUA» Ha yrnybneHHOM ypoBHe cocTaBnseT
144 vaca, u3 kotopbix 102 yaca — 6a3oBbin moaynb (7 pasaenos) u 42 yaca —
npuKknagHon moaynb (2 pasgena), BKAKOYAKOWMI MPaKTUKO-OPUEHTUPOBAHHOE
coAep)KaHue, ycunusalowee NPOPUAbHYIO COCTaBAAKOLWY MO KOHKPETHOM
npodeccnm nnmn cneumanbHoOCTU.

MpuKnagHoM moaynb BKAOYaeT ABa pasgena. Pasgen 8 «Xumua B bbiTy m
NpPoM3BOACTBEHHOM  AEATENbHOCTM  YeNoBeKa»  peanusyetcA Aaa  BCex
npodeccuii/cneymanbHOCTEN Ha maTepuane KecoB, CBA3AHHbIX C 3KOJIOTMYECKOM
6e30nacHOCTblO M OLEHKOM nocneacTsMn ObITOBOM UM MPOU3BOACTBEHHOM
AeATenbHoOCTK, Nno oTpacaam byayuwen npodeccUMoHaNnbHOM AeATeNbHOCTU
obyyatowmxcs.

TemaTuKa pasgena 9 sapbupyeTcsa no 06bekTy byayuein npopeccMoHanbHOM
AeATEeNbHOCTU CTyAeHTOB — b6uocdepa (KuBble opraHu3mbl) UM TexHocdepa
(TexHonornyeckme obbEKTDI):

— ANA YKPYNHEHHbIX rpynn cneumanbHocTen / npodeccuin 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pekomeHayeTcs
TemaTuKa «MccnegoBaHne U XMMUYECKUIA aHanM3 06beKToB Bruochepbl»;

— ANA YKPYNHEHHbIX rpynn cneymansHoctel / npodeccuin 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomeHayeTca TemaTuka «MccnegosaHue
N XMMWYECKUI aHaNn3 06beKToB TexHochepbl».

Mepunopg 0byyeHNs n pacnpegeneHme No cemectpam onpeaensaet
obpa3oBaTesibHasA OpraHM3aLMa CAMOCTOATENbHO, C Y4ETOM IOTUKM
bopMUpPOBaHUA NPeaMETHbIX PE3YNbTAaTOB, 06LWMX U NPOPECCUOHANbHbIX
KOMMETEHLWNI, MeXNPeaMETHbIX CBA3EM C APYTMMU AUCUUNIMHAMMU
obweobpazoBaTesibHOro M 06WenpodeccMoHaNbHOIO LMKAOB y4ebHOro naaHa.
1.2. Lenu v nhaHupyemble pe3ynbTaTbl 0OCBOEHUA AUCLUNAUHDI
1.2.1. Uenun v 3apaum gnNCUUNANHDI



dopmnpoBaHMEe Yy CTYAEHTOB XMMMYECKOM COCTaBAAKOLWEN eCTeCTBEHHO-
HAay4YHOM KapTUHbI MMPaA KaK OCHOBbl MPUHATUS pPELIEHUN B KUIHEHHbIX U
NPOM3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOIo NOBeAEHUA B NPUPOAHOM cpeae.

3apauvm AUCUUN/IUHDI:

1) cdbopmmnpoBaTb NOHMMAHME 3aKOHOMEPHOCTEM MPOTEKAHUS XUMUYECKUX
NPOLLECCOB U ABNEHMI B OKPYXKatoLwel cpeae, LLe/IOCTHOM Hay4YHOM KapTUHbI MUpPa,
B3aMMOCBA3M M B3aMMO3aBUCUMOCTM €CTECTBEHHbIX HAYK;

2) pa3BUTb YyMeHMA MPOBOAUTb pPacyeTbl MO XMMUYECKUM dopmynam u
YPaBHEHUAM  XMMMUYECKUX pPeaKuMh, MNNAHMPOBATb W  WMHTEPNPETMPOBATb
pe3ynbTaTbl XMMUYECKUX SKCNEPUMEHTOB,

3) chopmmMpoBaTb HaBblKM MPOBEAEHUA XMMMUYECKUX IKCNEPUMEHTANbHbIX
nccneposaHum ¢ cobnroageHmem npasun 6esonacHoro obpalleHna ¢ BewecTtBamum
n nabopatopHbiMm 060pya0BaAHMEM;

4) pa3BUTb YMEHWs aHanNM3MpoBaTb, OLEHWBATb, MNPOBEPATb Ha
AOCTOBEPHOCTb M 0606WWaTb MHPOPMALMIO XMMUYECKOTO XapaKTepa M3 Pa3INYHbIX
NCTOYHUKOB;

5) cdopmupoBaTb ymeHMA  MPOrHO3MPOBATb MOCNEACTBMA  CBOEM
AEATENBHOCTU U XMMWYECKUX NPUPOAHDbIX, ObITOBbIX M MNPOU3BOACTBEHHbIX
NnpoLLeccos;

6) copMmnpoBaTb NOHMMAHME 3HAYMMOCTU AOCTUNKEHUA XUMUYECKOM HAYKM
N TEXHOIOTUIN ANS Pa3BUTUS COLMANbHOM M NPOU3BOACTBEHHOM chep.

1.2.2. MnaHupyemble pe3ynbTatbl OCBOeHUA  obuweobpasoBaTenbHOMU
aucuunauHbl B cootsetcteumn ¢ ProcC CrNo mn Ha ocHose PIroC COO



Koa n
HaumeHoOBaHue
dopmupyembix

KomneTteHuuii

MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNAWNHDI

O6wue?

OuncumnamHapHbie?

OK 01. BbibupaTtb
cnocobbl peleHuns
cEVED
npodeccnoHanbHoM’
AeATeNbHOCTH
NMPUMEHUTENbHO K
Pa3NIMYHbIM
KOHTEKCTam

B yacTu TpyA0BOro BOCNUTAHUA:
- TOTOBHOCTb K TpyAdy, OCO3HaHME LEHHOCTU MacTepcTBa,
Tpyaonobue;

- TOTOBHOCTb K aKTUBHOM AEATE/NIbHOCTU TEXHO/IOTMYECKON U

cou,maanoﬁ HanpaB/1eHHOCTH, cnocobHocTb MHNUNNPOBATD,

NNaHUPOBATb W  CaMOCTOATE/NIbHO  BbIMNOAHATL  TaKyto
AEeATeNbHOCTD;
- MHTepec K pas3anyHbim chdepam npodeccuoHanbHoOM
AeATeNnbHOCTH,
OsnapeHue YHUBepCanbHbIMMU y4yebHbIMuU

no3HaBaTeNbHbIMU A,ENCTBUAMM:

a) 6a3oBble Nornyeckmne aencTema:

- camocToATeNbHO GOPMYNNPOBaTb U  aKTya/IM3MPOBaTb
npobnemy, paccmaTp1BaTb €€ BCECTOPOHHE;

- YCTaHaB/IMBATb CYLLECTBEHHbIN NPU3HAK UM OCHOBAHUA ANS
CpaBHeHUA, KnaccudurKkaumm n 0606 weHus;

- onpegenaTb UENM AeATeNbHOCTW, 3a4aBaTb NapameTpbl U
KPUTEPUN UX AOCTUNKEHMA;

- BbIABAATL

3aKOHOMEPHOCTH n npotnsopeymna B

paccmaTpmBaeMbIX ABNEHUAX,

- B/IafleTb CUCTEMOMN XMMMUYECKMX 3HAHWI, KOTOpas BKJ/IOYAET:
OoCHOBOMoOJIaraloWme noHATUA (XMMUYECKUIA ISNEMEHT, aToMm,
3/IEKTPOHHasA 060/104Ka aToOMa, S-, pP-, d-3/IEKTPOHHbIE opbuTanm
aToOMOB, WOH,

MoO1eKyna, BaJIEHTHOCTb,

I1IEKTPOOTPNUATENIBHOCTb, CTeNneHb OKUCAeEHUA, XUMUNYECKaA

CBA3b, MO/Ib, MONAPHAA Macca, MONAPHbIA 06bem, yrnepoaHbIit
cKkenet, GYHKUMOHANbHAA rpynna, paAuKan, UW3oMepus,
N30Mepbl, TOMOJIOTUYECKUA pAd, TOMOAOMU, YrneBoAopPoAbl,
buonormyecku

Kncnopoa- un asorcogepxauwme coegunHeHua,

aKTUBHble BellecTBa (yrnesodbl, Xupbl, 6enku), moHomep,

CTPYKTYypHOE
KPUCTaNNMYecKan pelueTka, Tunbl

nonnmep, 3BEHO, BbICOKOMONIEKYNAPHbIE

coegunHeHwuaA, XUMUYECKUX

peaKu,Mﬁ (OKMCJ’IMTeI'IbHO-BOCCTaHOBMTeﬂbeIe, 9K30- n

aHAoTEPpMUMYeCKmne, peakunn KUOHHOro o6meHa), pacTteop,

ANEKTPONNTHI, HE3NNEKTPOINTDI, NEKTPONNTUNYECKAA

Avccoumaumsa,  OKUC/IUTENb,  BOCCTAaHOBUTENb,  CKOPOCTb
XMMWUYECKON peaKkumum, XMMUYECKoe paBHOBECUE), TEOPUM MU
3aKOHbI (TEOPUSA XMMMYECKOTO CTPOEHUSA OPraHNYECKUX BeLLecTs
A.M. ByTnepoBa, Teopua 3/EKTPOSUTUYECKOW AMccoumaLmm,

nepuoanyecknin 3akoH .M. MeHaeneesa, 3aKOH COXpaHeHUs

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTathl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B otrnaronsHoi dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN
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- BHOCUTb KOPPEKTUBblI B [AEeATeNbHOCTb, OLEHWUBATb
COOTBETCTBME pe3ynbTaToB  LEeNAM, OLEHUBATb  PUCKM
nocneacTBUn AeATeNIbHOCTY;

- pa3BMBaTb KPeaTMBHOE MbllINEHUE NpPU  PelleHnm

M3HEHHbIX Npobaem

6) 6a30Bble UccnegoBaTeNIbCkue AenucTBuUA:
- BNageTb HaBblkKaMM  y4yebHO-uUccnenoBaTeNibCKOM U
NPOEKTHOW AeATeNbHOCTU, HaBblKamMM paspeLleHuns npobnem;
- BbISABNATb NPUYNHHO-C/IEACTBEHHbIE CBA3N n
aKTyanM3MpoBaTb 3a4advy, BblABMraTb rMNOTE3y ee pelleHus,
HaxoAuTb  aprymeHTbl  ANA  [l0Ka3aTenbCTBa  CBOWX
YTBEPXAEHWI, 3a4aBaTb NapameTpbl U KPUTEPUN PeLLEHUS;

- aHaNM3MPOBaTb MOJIyYEHHble B XOAe pelleHUs 3a[aun
pe3ynbTaTbl, KPWUTMYECKM OLEeHUBATb WX [OCTOBEPHOCTD,
NPOrHO3MPOBaTb U3MEHEHWE B HOBbIX YCOBUSAX;

- yMeTb MepeHOCUTb 3HaHMA B MNO3HaBaTe/NbHYIO W
NPaKTUYECKYIO 061aCTU KU3HEAEATENIbHOCTH;

- YMeTb WHTEerpupoBaTb 3HAaHWA M3 pPasHbIX NpPegMeTHbIX
obnacreu;

- BblABUraTb HOBble WAeW, npegnaratb OpPUrMHa/bHble
noAaxoApbl U peleHus;

- CNOCOBHOCTb UX NCMO/b30BaHMA B MO3HABaTE/IbHOM U

cou,maanoﬁ NpPakKTnKe

MacCbl), 3aKOHOMEPHOCTM, CUMBOJIMYECKUN A3bIK  XUMUMU,
daKkTONOrMYecKme ceeeHma 0 CBOMCTBAX, COCTABE, MOYYEHUMU U
6e30MacHOM MCMOJIb30BAHMUM Ba*KHENLUNX HEOPraHUYEeCKUXx wu
OpraHMYecKMx BeLLECTB B ObITY U NPaKTUYECKOM AeATE/IbHOCTU
4yeNoBeKa;

- YyMeTb BbIAAB/IATb XapaKTepHble MPU3HaKM W B3aMMOCBA3b

N3YYEHHDbIX I'IOHFITMI‘;I, npuMmeHATb COOTBETCTBYHOLWME MNOHATUA

npn onucaHunn CTpoeHNA U CBOMCTB HeopraHn4yeckux u
OopraHmn4yecknx BewectB U UXx HpeBpaMEHMﬁ; BblIABJ/IATb
B3aMMOCBA3b XUMUNYECKUX 3HaHUMN C NMOHATUAMMU n

npeAcTaBNeHUAMM APYIMX eCTECTBEHHOHAYYHbIX MPeaMEeTOB;

- YMETb UCMNO/Ib30BaTb HAUMEHOBAHMA XMMUYECKUX COEANHEHUNN
MEeXAYHapoAHOro Cot3a TEOPETUUYECKOW U NPUKAALHON XUMUU
M TPUBMANbHbIE HA3BaHWA BaA)KHEWLIMX BeLecTB (3TUNeH,
aueTuneH, ruuepviH, deHon, popmanbaerna, yKCycHas KMCNoTa,
TMAUMH, YrapHbli ras, YrneKkucAablid ras, aMmuak, raweHas

n3BecCtb, HeraweHaa W3BEeCTb,

dopmy bl
BELLECTB, YPaBHEHUA XMMUYECKMX pPeakuui, OB6BACHATb WX

nUTbeBas cofda W Apyrux),

COCTaBNATb HEOPraHWYeCcKUX WU  OPraHUYECKUX
CMbIC/1; MOATBEPXKAATb XapaKTepHble XMMMUYECKMEe CBOMCTBA
BELLECTB COOTBETCTBYIOLMMMU 3SKCMEPUMEHTAMU W 3aNUCAMM
YPaBHEHU XUMUYECKUX PeEAKLMUN;

- YMeTb  YCTaHaBAMBATb  MPUHAANENKHOCTb  M3YYEHHbIX
HEOPraHUYECKNX M OPraHUYECKUX BELLECTB K ONpene/ieHHbIM
Knaccam U rpynnam coeaMHEHUN, XapaKTepmM3oBaTb UX COCTAB U
BA)KHEMLIME CBOMCTBA; ONpefenATb BUAbl XMMUYECKUX CBA3EM
(KoBaneHTHan, WMOHHaA, MeTan/M4Yeckasa, BOAOPOAHAA), TUMbI
KPUCTANNIMYECKMX  PeLUETOK

BeLlecTs,; KﬂaCCMd)MLLMpOBaTb
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XMMUYECKNE peaKkLumu;

- cpopmupoBaTh NpeAcTaBAEHUA: O MaTEPUASIbHOM eAUHCTBE
MMWPa, 3aKOHOMEPHOCTAX M NO3HABAaEMOCTU ABNIEHUN NPUPOAbI;
0 MecTe M 3HaYEeHUN XMMUN B CUCTEME ECTECTBEHHbIX HayK U ee
ponn B obecneyeHuMn yCTOMYMBOrO PasBUTUA YeNoBe4yecTBa: B
peweHnn Nnpobem 3KoNOrMYecKom, IHeEPreTMYeCKom 1 NULLEBOWN
6e30nacHOCTW, B PasBUTUM MeAMULMUHbI, CO3AaHUU HOBbIX
MaTepuanos, HOBbIX WMCTOYHMKOB 3HEpPruu, B obecneyeHuu
PaLUMOHANbHOTO MPUPOAOMNO/b30BaHUA, B  (OPMUPOBAHUK
MMPOBO33PEHNA U 0OLEN Ky/nbTypbl YesioBEKa, a TaKKe
3KON0rMYeckn 0b0CHOBAHHOIrO OTHOLIEHUA K CBOEMY 310POBbIO
W NpUpoaHoOn cpeae;

- B/IaZleTb CUCTEMOMN XMMUYECKMX 3HAHWIA, KOTOpas BKJ/IOYAET:
ocHOBOMoOJaralowme nOHATUA (AONONHUTENIBHO K cUcTeme
noHATUM 6a3oBOro ypoBHA) - U30OTOMbl, OCHOBHOE W
BO3OY)KAEHHOEe COCTOiHME aToma, rMbpuamusaums aToOMHbIX
opbutanei, xummyeckasa ceasb ("T " n "", KpaTHble cBA3M),
MOIIPHAA KOHUEHTpauma, CTPYKTypHas ¢opmyna, usomepus
(cTpyKTypHan, reomeTtpuyeckas (LMC-TpaHC-U3oMepus), TUMbI
XMMUYECKUX peaKkunin (romo- M reTeporeHHble, obpaTumble U
HeobpaTuUMble), pPacTBOpPbl (MCTUHHbIE, AUCMEPCHbIE CUCTEMDI),
KpucTannormapaTbl, CTeneHb AUCCOUMALMWU,  I/IEKTPONU3,
KPEKMHT, PUPOPMUHT); TEOPUM W 3aKOHbI, 3aKOHOMEPHOCTH,
MWPOBO33pPEHYECKNE 3HAHMA, NeXKallMe B OCHOBE MOHWMMaHUA
MPUYUHHOCTY U CUCTEMHOCTU  XMMMUYECKUX  SABNEHUM,
COBPEMEHHbIE NpPeacTaBNeHMA O CTPOEHWM BellecTBa Ha
aTOMHOM, MOJIEKYNAPHOM M HAAMONEKYNSAPHOM YPOBHAX;
npeacTaBNeHMa O  MeXaHM3MaX  XMMUYECKUX  peaKkuui,
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TEPMOANHAMMUYECKMUX M KUHETUYECKUX 3aKOHOMEPHOCTAX MX
NPOTEKAHMA, O XMMWYECKOM PaBHOBECUW,  OUCMEPCHbIX
cuctemax, $aKkTonorMyeckne CBeAeHMA O CBOMCTBAX, COCTaBe,
nonyvyeHmMn wn  6e30MaCHOM  MCNONb30BaHUU  BaXKHEMLUX
HEOpPraHMYeCKMX W OpraHMYeckux Bewects B ObiITy w
NPaKTUYECKON AOeATeNbHOCTM 4YenoBeKa; OOWMX HAy4YHbIX
NPUHLUMNAX  XMMMUYECKOro npousBoacTBa (Ha  npumepe
NPOU3BOACTBA CEPHOM  KWUCNOTbl, aMMWaKa, MEeTaHONa,
nepepaboTkun HedTH);

- yMeTb MPOBOAMTbL pacyeTbl MO XMMWYECKMM dopmynam W
YPaBHEHUAM  XMMWYECKUX  peakuMin C WUCNO/Ib30BaHMEM
dun3nyecknx BennunH (maccol, obbema ra3oB, KOAM4YeCTBa
BELLECTBA), XapaKTepu3ylowWwmnx BeLLecTBa C KOJNYECTBEHHOM
CTOPOHbI: pacyeTbl MO HAXOXAEHUIO XMMWUYECKOW GOpMybl
BELLEeCTBa; pacyeTbl Maccbl (o6bema, KonmuyecTBa BeLLecTsa)
NPOAYKTa peaKkuuun, ecnm ogHO U3 UCXOLHbIX BELLeCTB AaHO B
BUAE pacTBOpa C  ONpeaesieHHOM  MaccoBOM  AoONew
pPacTBOPEHHOro BelecTBa WAM [AaHO B WU3bbITKe (MmeeT
npumecu); pacyeTbl MaccoBOM MAM OOBEMHOW A0AWN BbIXOAA
NPOAYKTa peaKkuumun; pacyetbl Tensnosoro 3ddeKTa peakuui,
06BEMHbIX OTHOLIEHW Fa308;

- YMEeTb BbIABAATb XapaKTEPHble MNPWU3HAKM W B3aMMOCBA3b
M3YYEHHbIX MOHATUA, NMPUMEHATb COOTBETCTBYHOLUME MOHATUA
NPpM OMWCAHUM CTPOEHMA U CBOWCTB HEOPraHUYECKUX MU
OpraHMYeCcKMX BeLWeCTB M UX NpeBpaLEHUN; BbIABAATb
B3aMMOCBA3b  XMMUYECKUX  3HAHMMA  C  MNOHATUAMM U
npeAcTaBNeHUAMM ApYyrux npegmeTtos aas 6osee 0CO3HAHHOrO
NMOHUMAHUA N 0B6BACHEHWA CYLLHOCTU MATEPUANbHOIO eANHCTBA
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MMWpPaA; WCMO/Ib30BaTb CUCTEMHbIE XUMMUYECKME 3HaHWA Ans
OOBACHEHMA M MPOrHO3MPOBAHMA  ABJIEHUM, UMEIOLLNX
eCcTeCcTBEHHOHay4HYo npupoay;

- YMETb UCMONb30BaTb HAMMEHOBAHMA XUMMUUYECKUX COEANHEHUI
MeXAYHapOoAHOro Co3a TEOPETUYECKON U MPUKNAOAHON XUMUU
W TPUBUA/IbHbIE Ha3BaHUA BELLECTB, OTHOCALMNXCA K U3YYEHHbIM
K/lacCaM OPraHUYeckux W HEOPraHWUYEeCKUX COeAMHEHUN;
MCNONb30BaTb XMMMYECKYID CUMBOJIMKY [A/1A COCTaB/ieHUA
dbopMyn  HeopraHWYeCKMX  BELLEeCTB, MOJIEKYAAPHbIX U
CTPYKTYPHbIX (pa3BepHYTbIX, COKPALLEHHbIX W CKENEeTHbIX)
bopMyn  OpraHMYECKMX BELWEeCTB; COCTaBAATb YypaBHEHMA
XMMUYECKMX  peakuui M pacKkpbiBaTb  MX  CYLLHOCTb:
OKUC/IUTENbHO-BOCCTAHOBUTE/NbHBIX  Peakuui  nocpenctsom
COCTaBNEHMA 3/IEKTPOHHOro HanaHca 3TUX pPeaKkunit; peakuuit
MOHHOrO obmeHa nNyTemM COCTaBAeHMA UX MOMHbIX W
COKpPALLEHHbIX WMOHHbIX YPaBHEHUW; peakuui rnMapoan3a,
peaKkunit KomMnaekcoobpasoBaHUA (Ha npumepe
r’MAPOKCOKOMMNAEKCOB UMHKA M allOMUHMA); NOATBEPXKAATb
XapaKTepHble XMMUYECKME CBOMCTBA BELLEeCTB
COOTBETCTBYHOLWMMM IKCNEPUMEHTAMMU N 3aNUCAMU YPaBHEHW
XMMMUYECKUX pPeaKkLUit;

- YyMeTb KnaccuduumpoBaTb HEOpPraHMYECKMe M opraHu4yeckue
BELLECTBA U XMMMUYECKME peaKuuu, CaMoCToATeIbHO BblOMpaTb
OCHOBaHMA W KpUTepuM ANA  KnaccuduKaumm Un3ydyaembix
XMMMUYECKMX 0OBEKTOB; XapaKTepn3oBaTb COCTAB M BaXKHenlwmne
CBOMCTBA BELLECTB, NPUHagNeKalmMX K onpeaeneHHbIM Knaccam
M rpynnam coeaMHeHui (NpocTble BELWecTBa, OKcuAbl,
rTMAPOKCUAbI, CONWN; YrNeBoA0pPOAbl, MPOCTble 3PUPbI, CIUPTHI,
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deHonbl, anbaernabl, KETOHbI, KAPOOHOBbLIE KUCNOTbI, CNIOMKHbIE
3dupbI, XKUPbl, Yrnesodbl, amMWHbl, aMWUHOKMUC/OTbI, GenKu);
NPUMEHATb 3HaHMA O COCTaBe M CBOMCTBax BewecTs A1A
rMNoTes  OTHOCUTE/NIbHO

3KCMEPUMEHTA/IbHOW  MPOBEPKM

3aKOHOMEPHOCTEN  MPOTEKAHUA XMMWUYECKUX peakuuin U
NPOrHO3MPOBaHMA BO3MOXHOCTEM UX OCYLLECTB/IEHUS;

- YMeTb MNOATBEPXAATb Ha KOHKPETHbIX MPUMEpPaxX XapaKkrep
3aBMCMMOCTH cnocobHocTH

peaKLI,VIOHHOl‘;I OpraHN4YecCKux

CoeAMHEHUIN OT KPaTHOCTU U TUNa KoBaneHTHou ceasum (" " u
"), B3AMMHOTO0 B/INAAHMA aTOMOB U rPYNn aTOMOB B MOJIEKYNaX; a
TaKXe OoT ocobeHHOCTeN peanns3aumm pasiMYHbIX MEXaHU3MOB
NPOTEeKaHUA peakumi;

- YMeTb XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOeHMe aToMOB (B
OCHOBHOM W BO36YXAEHHOM COCTOAHMWU) U MOHOB XMMUYECKMUX
anemeHToB 1 - 4 nepuogos [lMepuognyeckon cuctembl A.U.

MeHaeneeBa W UX BaJIeHTHble BO3MOMKHOCTU, MCNOb3YyA

noHatna "s", "p", "d-anekTpoHHble" opbuTanu, saHepreTMyeckune
YPOBHM; OOBACHATL 3aKOHOMEPHOCTM W3MEHEHUA CBOMCTB
XMMWYECKMX 31EMEHTOB M 0bOpasyembix UMW COeaUHEHUW MO

nepuoaam 1 rpynnam;

OK 02. Ucnonb3osaTtb
COBpeMEHHbIe
cpencTea NOUCKa,
aHanu3za u
MHTEpnpeTauum
nHpopmaumn n
MHPOPMALMOHHbIE

B 061acTH LLeHHOCTU HayYHOro NO3HAHUA:
- ¢hOPMMPOBAHHOCTb MWMPOBO33PEHMUA, COOTBETCTBYHOLLEIO
COBPEMEHHOMY YPOBHIO PA3BUTUA HAYKM M OBLLECTBEHHOWM

KyabTYp,
mecTa B

NPaKTUKKY, OCHOBAHHOTIO Ha ananore

CI'IOCO6CTBVI‘OLLI,€FO OCO3HaHUIOo cBoero

NOAUKYNbTYPHOM MUPE;

- YMETb N/1aHNPOBATb U BbINO/THATb XUMUYECKUI SKCNEPUMEHT

(I'IpEBpaIJ.LEHMﬂ OpraHM4YeCKnx Bewects nNnpu HarpesaHUM,

nonyvyeHmne 3TuAEHa N n3y4vyeHume ero CBOMCTB, Ka4YyeCTBEHHbIE
peakunn Ha anbagerngbl, Kpaxman,

YKCYCHYIO  KMCNOTY;

AeHaTypauua 6enkos npun HarpesaHun, UBETHbIE pPeaKUuunn
6eJ'IKOB,' nposogunTb peakumn MOHHOTIO o6meHa, onpenenAatb

cpeay BOAHbIX PaCTBOPOB, KAYECTBEHHbIE peaKLMu Ha cynbdaT-,
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TEXHONOrUM Ana
BbIMNO/IHEHMA 33434
npodeccMoHanbHOM
AeATeNbHOCTU

- COBEpPLIEHCTBOBAHME A3bIKOBOM M YMTATENIbCKON KyNbTypbl
KaK cpeacTBa B3aMMOLENCTBMA MeXAY NoAbMU U NO3HAHUA
MUPa;

- 0CO3HaHMe LLEeHHOCTU HAy4YHOW AeATeNbHOCTWU, FOTOBHOCTb
OCyLLEeCTBNATb NPOEKTHYO " nccnenoBaTeNbCKyHO
AeATeNbHOCTb MHANBUAYANBHO U B TPYNME;

OsnapeHue YHUBepCanbHbIMMU y4yebHbIMuU
No3HaBaTe/IbHbIMU AeACTBUAMMU:

B) paboTta c uHpopmauuei:

- BNaAeTb HaBblkaMu Nony4YeHmA MHGopMaLMm U3 UCTOYHUKOB
Pa3HbIX TWMNOB, CAMOCTOATE/NIbHO OCYLLECTBAATb MOWUCK,
aHanu3, cMCTeMaTM3aumio M MHTepnpeTaumo MHPOPMaLUK
Pa3NINYHbIX BUA0B U GOPM NpeaCTaBNEeHUS;

- CO34aBaTb TEKCTbl B Pas3/MYHbIX PopmaTax C y4yeTom
Ha3HayeHMA MHPoOpPMaLUKM U LeneBon ayautopuu, Bbibrpas
ONTUManbHyt GopMy NpeacTaBAEHUA U BU3yanm3aunu;

- OL,eHMBaTb AOCTOBEPHOCTb, IEFMTUMHOCTb MHPOPMaLuK, ee
COOTBETCTBME NPABOBLIM M MOPA/SIbHO-3TUYECKMM HOPMaM;

- MCNoNb30BaTb cpeacTsa MHPOPMaALMOHHbIX n
KOMMYHWKaLMOHHbIX TEXHONOTMNI B PELEHUUN KOFTHUTUBHDIX,
KOMMYHUKATUBHbIX U

OpPraHn3aunNOHHbIX 3a4a4 C

cobnogeHnem  TpeboBaHMA 3PrOHOMUKN,  TEXHWKM
6e30nacHOCTM, TMrMeHbl, pecypcocbeperkeHnsn, NpaBoBbIX U
3TMYECKUX HOPM, HOPM MHPOPMALMOHHOM Be3onacHoCTY;

- BNafeTb HaBblKaMW PAacno3HaBaHMA M 3aLWUTbI

nHpopmauum, MHGOPMaLMOHHON 6E30NACHOCTN ANYHOCTY;

Kap60HaT- n Xnopma-aHMoHbl, Ha KaTUMOH aMMOHMUA, peLllaTb

3KCNepumMeHTaNbHble 3agaunm no Temam "MeTannbl" u

"HemeTtannobl") B COOTBETCTBMM C MNpPaBUAAMM  TEXHUKMU

6e3onacHoCcT Npu obpalleHnn ¢ BewecTBamm 1 1abopaTopHbIM
obopyfoBaHMeM; NpeacTaBNATb  pPe3y/ibTaTbl  XMMUYECKOro
aKCnepumeHTa B Gpopme 3anmcu ypaBHEHUW COOTBETCTBYHOLLMX
peakumii un  GOpMynMpoBaTb BbIBOAbI HA OCHOBE  3TUX
pe3ynbTaToB;
- YMeTb  aHaAu3MPOBaTb  XMMMYECKYD  WHPOpMaLMIo,
Noay4Yaemyto M3 pPasHbIX MCTOYHMKOB (CpPeacTs MaccoBOW
nHpopmaumm, ceto UHTEPHET U gpyrue);

- BNlaf,eTb OCHOBHbIMW METOAAMM HAYYHOTO NO3HAHUSA BELLECTB U
XMMWYECKUX ABNEHUI (HabntoaeHWe, U3MepeHME, SKCMEPUMEHT,
MoZeNIMpoBaHue);

- YMeTb MNPOBOAMTbL PacyeTbl MO XMMWYECKMM ¢dopmMmynam u

YPaBHEHUAM  XUMUYHECKUX peaKu,MH C MCNos1b30BaHNEM
¢)M3W-IGCKMX BE€NINYUH, XapaKTepunsyrowmx Bewecrtea C
KO/INYECTBEHHOM CTOpPOHDbI: MacCChl, obbema (HOpMaﬂbeIe
yCﬂOBMﬂ) ra3os, KOonn4yecTea BellecTea, MCcnonb3oBaTb

CNCtemHble XMMumyeCkme 3HaHuUA ONAa NPUHATUA peLLIGHMﬁ B
KOHKPETHbIX XKNU3HEHHbIX CUTyaUunAx, CBA3aHHbIX C BEWECTBAMU U
UX MTPUMEHEHUNEM;

- YMeTb CaMOCTOATEJIbHO MNAaHUNPOBATL U nposogunTb
XUMUYECKUI IKCNEPUMEHT (I'IOI'Iy‘-IEHMe n unsyyeHume CBOWCTB

HeopraHn4YeCKnx " opraHN4YeCKnx Bewecrts, KayeCTBeHHbIE

peakynm yrnesoaopoaos pPa3nNYHbIX Knaccos n
Knucnopoacogepxawmx opraHun4yeCKnx Bewecrts, peweHune
IKCNEPUMEHTA/IbHbIX 3a4a4 no pacno3HaBaHUIO
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HEOPraHMYECKMX M OpraHMYECKUX BeLlecTB) c cobnogeHuem
npasun  6e3onacHoro obpalleHns Cc  Belectsamum MU
nabopatopHbim  obopyaoBaHuMem,  GOpMY/IMPOBATL  LEAU
nccneaoBaHus, NPeaoCcTaBAATb B pa3/IniHON popme pesynbTathl
3KCMepMmeHTa, aHaIn3npoBaTb U OLLEHUBATb UX AOCTOBEPHOCTb;
- YMeTb OCYLIECTB/IATb LeNeHanpaBAeHHbI MOUCK XMMUYECKOM
MHGOPMALUUM B PasANYHbIX UCTOYHMKAX (HayyHaa M ydyebHO-
Hay4yHas NuTepaTtypa, CPeAcTBa MaccoBon MHPoOpMaLUK, CETb
NHTepHET 1 apyrue), KPUTUYECKN aHaNM3MPOBATb XMMUYECKYIO
nHbopmaumio, nepepabatbiBaTb €€ M MCNONb30BaTb B
COOTBETCTBUM C NOCTaB/E€HHOM yyebHOM 3aaa4elt;

- BNAfEeTb CUCTEMOWM 3HAHWIM O MeToAax Hay4yHOro Mo3HaHuA
ABNEHUA NPUPOAbI, UCMO/b3yEMbIX B €CTECTBEHHbIX HayKax W
YMEHMAMMU NPUMEHATb 3TM 3HAHMA MPU IKCNEPUMEHTaNbHOM
nccnefoBaHMM BeLWeCTB W ANnA  O0B6BACHEHUA XMMUYECKUX
ABNEHUN, WMELWMX MeCcTo B NpuMpoae  NpPaKTUYECKoM
OEATEeNbHOCTM Ye/I0BEKA U B MOBCEAHEBHOM KU3HMU;

OK 04. 3ppeKTmBHO
B3aMMOLEeNCcTBOBaTb
n paboTaTb B
KONNIeKTUBE u
KOMaHAe

- TOTOBHOCTb K CaMOPa3BUTUIO, CAMOCTOATENIbBHOCTU U
camoonpeaeneHuio;

-oBNnageHue HaBblKamu y4ebHOo-nccneaoBaTeNbCKON,
NPOEKTHOW U COUMaNnbHOWN AEATENbHOCTH;

OsnapeHue YHUBepCcanbHbIMU KOMMYHUKATUBHbIMU
hencTesmamum:

6) coBMmecTHaA AeATeNbHOCTD:

- MOHMMATb W MCMNO/Ib30BaTb NMPEUMMYLLECTBA KOMaHAHOM WM
MHAMBUAYaNbHOM paboTbl;

- NPUHMMATb uenm COBMECTHOM OEeATeNbHOCTH,
OpraHn3oBbIBaTb W KOOPAMHMPOBATb [AOENCTBMA MO ee

- YMeTb NJ1aHMPOBaTb U BbINOJHATb XMMUYECKUIA IKCMEPUMEHT
(npeBpalieHAa OpraHMYECKUX BELLEeCTB MPW  HarpeBaHuM,
nofiydyeHne 3TUNAEHA U U3y4yeHUe ero CBOWMCTB, KAYeCTBEHHbIEe
peakuMM Ha anbgerngbl, Kpaxman, YKCYCHYK  KUCAOTY;
AeHaTypauma 6enkoB Npu HarpeBaHWW, UBETHble pPeaKkuuu
6enKoB; MPOBOAUTb pPeaKkLuMM WMOHHOro obmeHa, onpenenaTb
Cpefy BOAHbIX PAacTBOPOB, KaYeCTBEHHbIE PeaKLUMKN Ha cyabdaT-,
KapboHaT- U XNOPWUA-aHMOHbI, HAa KaTUOH aMMOHWA; pellaTb
3KCNepumeHTaNbHble 3agaun no Temam "MeTannbl" u
"HemeTtannobl") B COOTBETCTBMM C MNpPaBUAAaMU  TEXHUKM
6e3onacHOCTV Npu obpalleHMm C BeLeCcTBaMM U N1abopaTopHbIM
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AOCTMXKEHMIO: COCTaBNATb NAAH LEeNCTBUI, pacnpepenatb
PONIM C YY4ETOM MHEHWUI YYaCTHUMKOB 0b6CyAaTb pe3ynbrathbl
COBMECTHOW paboTbl;

- KOOPAMHMPOBATb W BbINOAHATL paboTy B ycnoBuAX

peanbHoro, BMPTya/NibHOro n KOMBWHUPOBAHHOIO
B3aMMOenCcTBUSA;

- OCYyLWEecTB/ATb MO3UTMBHOE CTpaTernyeckoe noBeAeHue B
Pa3/IMUHbIX  CUTyauusax, NpPoABAATb  TBOPYECTBO MU
BoobparkeHue, 6bITb MUHULMATUBHbBIM

OsnapeHue YHUBepcanbHbIMU perynaTuBHbIMKU
peucreuamum:

r) npuHATHE cebsa u apyrux o gen:

- NPUHMMATb MOTMBbI M aAPryMeHTbl APYrux Atogen npwm
aHanu3e pe3ynbTaToB AEATE/NIbHOCTU;

- NpM3HaBaTb CBOE NPaBO M NPABO APYrMUX Nto4el Ha OWNOKMY;
- pa3BMBaTb CNOCOHHOCTb MOHUMATb MUP C NO3ULUKN APYroro

4e/s10BEKa,

obopynoBaHMeM; nNpeacTaBAsTb pe3ynbTaTbl  XMMWUYECKOro
3KcnepMmeHTa B Gopme 3anucu ypaBHEHUI COOTBETCTBYHOLLMX
peakumn u popmynnpoBaTb BbiBOAbl Ha OCHOBE  3TUX
pe3ynbTaToB;

-YMEeTb CaMOCTOATE/IbHO NJIaHUPOBaTb U NPOBOANUTb XMMUYECKU I
3KCMepUMEHT (NonyyYeHne n usydeHme CBOMNCTB HEOPraHNYeCKMX
M OpPraHUYecKMx  BellecTs, KayeCTBEHHble  peakuuu
YyrNeBOAOPOAOB Pa3/IMYHbIX KNACCOB U KUC/NOPOACOAEPIKALLUX
OpPraHMYeCcKMX BELLECTB, pelleHne 3KCNEepPUMEHTA/IbHbIX 3aJay
Mo pacno3HaBaHWUIO HEOPraHMYECKMX M OPraHUYECKMX BELLLECTB) C
cobntogeHnem npasun 6esonacHoro obpalleHus ¢ BewecTsamm
n nabopatopHbim o0b6opyaoBaHMeM, GOPMYINPOBaTL LLEAU
nccnenoBaHuA, NPeAoCTaBAATb B Pa3iniHON Gopme pesynbTaTbl

IKCNEPUMEHTA, aHa/TN3NpPoBaTb U OLLEHNBATb UX 4O0CTOBEPHOCTDb,

OK 07.
CopeictBoBaTh
COXPaHEHWIO
OKpYy*Katowewn cpeapl,
pecypcocbepekeHunto
, MPUMEHATb 3HaHMA
06 M3MeHeHnK
KAMMaTa, NPUHLMMbI
b6epexnmeoro
NPOW3BOACTBA,
apPeKTUBHO

B 061aCcTM 9KONOrMYECKOro BOCNUTAHUA:

- cGOpPMMPOBAHHOCTb 3KONIOrMYECKOMN Ky/IbTYpPbl, MOHMMaHKE
BAMAHMA  COLMANIbHO-9KOHOMMUYECKMX  MPOLLECCOB  Ha
COCTOAHME NPUPOAHON W couManbHOW cpedbl, OCO3HaHWe
rnobanbHOro xapakTepa 3K0/I0rMYeckmx npobaem;

- NTAaHMPOBaAHME U OCYLLECTBNEHNE AENCTBUI B OKpPYKatoLLeln
cpege Ha OCHOBE 3HAHWA Lenen yCTOMYMBOrO pPasBUTUA
4yenoBeYecTBa;

aKTMBHOE OencTeuni,

HenpuatTne NMPUHOCALLUNX

Bpes
OKpY:KatoLen cpeae;

- cdopMMpoBaTL NPEACTAaBNEHMA: O XMMUYECKOWN COCTaBAAIOLLEN
€CTeCTBEHHOHAYYHOW KapTUHbI MUPA, POAN XMMWUKU B MO3HAHWUK
ABNEHUN NpUpoAbl, B GOPMUPOBAHUN MbILIAEHUA U KYAbTYpbI
NNYHOCTK, ee (PYHKUMOHANbHON rPamMOTHOCTM, Heobxogmmomn
ANA  peleHuna 9KONOTMYECKHM

NPaKTN4YeCKNX 3a43a4 n

060CHOBAHHOrO OTHOLLUEHUS K CBOEMY 30POBbI0 U NPUPOAHON
cpeae;

- YyMeTb cobntoaaTb NpaBMAa 3KONOMMYECKU LienecoobpasHoro
noseseHns B OblTy WM TPyaoBON AeATeNbHOCTUM B Lenax
COXpPaHEeHWs CBOEro 340pOBbA W OKpPY)Kaloleih npuposHOM
cpeabl; OMNacHOCTb  BO34EWCTBMA  Ha

Y4nTbIBATb Xusble
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AencTsoBaTh B
ypesBblYaliHbIX
CUTyaumsax

- YMEHMeE NPorHo3nMpoBaTb HEBaronpuATHbIE S3KO0rMYecKkme
nocneacTsnsa NpeanpuHMMaemMbIx 4eNCTBUIA, NpeaoTBpaLwaTh
nx;

- paclwupeHue onbiTa AeATe/IbHOCTU  3KOJIOTMYECKOM
HanpaBAEHHOCTYU;

- OB/MlageHMe HaBblKkammn y4ebHO-MCCNeA0BaTEeIbCKOM, MPOEKTHOM 1

coumnanbHOM AeATeNbHOCTY;

OpraHu3mMbl  OMpeAeNeHHbIX BELWeCcTB, MOHUMaA  CMbICA
noKasartens npeaenbHon 4oNyCTUMOM KOHLEHTPaLUW;

- YMeTb MNPOrHO3MpoBaTb, aHaAM3MPOBaTb M OLEHMBATb C
No3uLNIA 3KOJIorMYeckoi 6esonacHoOCTN Noc/ieacTBUs ObITOBOM U
NPOW3BOACTBEHHOM AeATEeNbHOCTU 4YesioBeKa, CBA3aHHOM C
nepepaboTKOW BELLECTB; UCMO/b30BaTb NOJyY4EHHbIe 3HaHWA ANA
NPUHATMA TPAMOTHbIX pelleHnit npobnem B CUTyauUsX,
CBAA3AaHHbIX C XUMUEN;

- YyMeTb OCO3HaBaTb OMACHOCTb BO34ENCTBUS HA XKUBble
OpraHu3amMbl  OnNpeaeneHHbIX  BELLEeCTs,

NOHUMaA CMmbICh

nokasatens npeaeibHOW AONYCTUMOW  KOHLEHTpauuu, U

NOACHATb Ha npmnmepax cnocobbl YMEHbLIEHUA n

npegorspaweHna nx BpegHoro BO3LI,€I‘;1CTBI/1F| Ha OpPraHMU3m
4yesioBekKa.

MnKe...

3 MK yka3biBatoTca B cootBeTcTBMM ¢ PTOC CMO peanmsyemoii npodeccum / cneupmanbHOCTH
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2. CTpyKTypa U cogepraHue obuw,eobpasoBaTesibHOW AUCUUNIUHDBI «KXUMUAR

2.1. O6bem AUCUUNAKHDI U BUAbI Y4ebHOU PaboTbl

Bupg yuyebHo paboTbi

O6bem B yacax

06bem obpasoBarTesibHOM NPOrpammbl AUCLUNAUHDI 144
B T.u.

OcHoOBHOe coaepKaHue 102
BT. Y.:

TeopeTnyeckoe obyyeHune 42
NpaKTUYecKme 3aHATUA 42
B T.4. KOHTPO/NbHbIE PaboTbl 10
NnabopaTopHble 3aHATUA 18
MpodeccnoHanbHO-OpUEHTUPOBAHHOE COoAEpPKaHUE (coaeprKaHue )
NPUKIAZHOro moagyns) 4
BT. Y.

TeopeTnyeckoe obyyeHune 8
NPaKTMYeCKne 3aHATUA 22
NnabopaTopHble 3aHATUA 12

MpomexyTouHana aTTectauumsa (3K3ameH)
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2.2. TemaTuyecKkunii NnaH u cogep’aHue AUCUUNIUHDI

HaumeHoBaHue | CopeprkaHue yueb6HOro matepmana (0cHoBHoe U NpodeccMoHaNbHO-OPUEHTUPOBAHHOE), nabopaTopHble | O6bem | Popmupyemble
pa3penos u tem M NPaKTUYECKUe 3aHATUA, NPUKNAAHON MOAY/Ib Yyacos KOmMneTeHuuun
1 2 3 4
OcHoOBHOe coaepKaHue 102
Paspen 1. OCHOBbI CTPOEHUA Bew,ecTsa 8
Tema 1.1. OcHoOBHOe coaepXKaHue 6 OK 01
CtpoeHue TeopeTuueckoe obyuyeHue 4
aTomos CoBpemeHHasa mogenb CTPOEHUA aTOMa. DIEKTPOHHAA KoOHOUrypauma atoma. Knaccnpumkauma Xummyeckmx
XUMUNYECKNX 3/IEMEHTOB (S-, p-, d-2n1emeHTbl). BasieHTHbIe 3/1eKTPOHbI. BaNeHTHOCTb. I/IEKTPOHHAA NPUPOAA XUMUYECKON
3/1eMeHTOB U CBA3KU. DNEKTPOOTPULLATENbHOCTb. KOBaneHTHanA cBA3b, ee Pa3HOBMUAHOCTU U MeXaHU3Mbl 06pa3oBaHUsA 4
npupoaa (0BbMeHHbIN M AOHOPHO-aKUENTOPHbINM). MoHHan cBA3b. MeTannnyecKkas cBssb. BogopoaHasn cBA3b.
XMMUYECKOM MexXmoneKkynapHble B3anMoaencTema.
cBA3U M3oTonbl, OCHOBHOE U BO36YKAEHHOE COCTOsIHWE aTOMa, rTMbpmamn3auma aToOMHbIX opbutanen.
MpakTnyeckne 3aHATUA 2
PeleHne npaKTMYeCKMX 3a4aHMIN HA COCTaBAEHMNE 3IEKTPOHHO-Tpadnyecknx popmyn anemeHTos 1-4
nepnoaos.
PelweHne 3agaHN Ha NCNONB30BAHME XMMNYECKOM CUMBOIMKN U HAa3BAaHMN COeAMHEHUI MO HOMEHKNATYpE 5
MeXAYHAPOLAHOro COH3a TEOPETUYECKOM U MPUKNAAHON XMMUU U TPUBUANBbHbIX HAa3BaHWUIM ANA COCTaBAEHMUA
XUMUYECKMX GOPMYN ABYXaTOMHbIX COeaMHEHNIN (OKCMA0B, cynbdUA0B, TMAPUAOB U T.N.) U APYTUX
HEeOpPraHMYeCcKMX COeAMHEHUI OTAENbHbIX KNacCoB.
Tema 1.2. OcHoOBHOe coaepXKaHue 2 OK 01
Mepuogmnuecknin | TeopeTuueckoe obyyeHune OK 02
3aKOH M Tabnunua | MpaKTMueckue 3aHATUA 2
an. MNMepunogmyeckan cuctema xummnyecknx anementoB .. MeHaeneesa. Prsmnueckmin cmbicn MNepmogmyeckoro
MeHgaeneesa 3akoHa [1.1. MeHaeneesa. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMMNYECKUX 9N1EMEHTOB, 06pasyembix 2

MMM NPOCTbIX U CNOXKHbIX BEWECTB B COOTBETCTBUU C MOSTOKEHNEM XUMNYECKOIO 3/1IEMEHTA B
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Mepunogmyeckon cucrteme. MmMpoBo33peHYECKOEe U HayyHoe 3HauYeHue Meprnoanyeckoro 3akoHa A.U.
MeHpgeneesa. lMporHosbl [.1. MeHgeneesa. OTKpbITUE HOBbIX XMMUYECKUX SNEMEHTOB.

PelueHMe NpaKkTMKO-OPUEHTMPOBAHHbIX TEOPETUYECKUX 3a4aHUN Ha XapPaKTEPU3aLINMIO XUMUYECKNX
anemeHToB «MeTannunuyeckme / HemeTanMYeCcKMe CBOMCTBA, 31eKTPOOTPMLATENBHOCTb M CPOACTBO K
3/IEKTPOHY XMMUYECKNX INEMEHTOB B COOTBETCTBUE C UX INEKTPOHHbLIM CTPOEHUEM U NOJIOXKEHNEM B
nepuoanyeckoi cucteme Xummnyecknx anemeHTos .1. Mengeneesa».

Pasgen 2. Xumunueckue peakummu 12
Tema 2.1. Tunol OcHoOBHOe coaepXKaHue 6 OK 01
XUMUYECKUX TeopeTuueckoe obyuyeHue 2
peakuwi Knaccndumkauma v TMNbl XMMUYECKUX PeaKLMi C y4acTUeM HeopraHMYecKmx Bewects. KonmyectBeHHble
OTHOWEHUA B XMMUKN. OCHOBHbIE KOJIMYECTBEHHbIE 3aKOHbI B XMMWKU U pacyeTbl N0 YPaBHEHMUAM XMMUYECKUX
peakumin. Monb Kak eguMHMLA KonndyecTsa Bewectsa. MonapHaa macca. 3aKOHbl COXpPaHEHMA MACChbl 1 5
sHeprun. 3akoH ABoragpo. MonsapHbIi o6bem rasos. OTHOCUTEIbHAA NNOTHOCTb rA308.
Peakuumn komnnekcoobpa3oBaHMUA C y4acTMEM HEOPraHMYECKMX BeLLEeCTB (Ha npumepe
TMOPOKCOKOMM/IEKCOB UUHKA U aIIOMUHUA).
MpaKTnyeckue 3aHATUA 4
CocTaBneHWe ypaBHEHUI peaKLMil COEANHEHUSA, PA3/IOXKEHUSA, 3aMelLeHMA, 0bMeHa. YpaBHEHUA peaKL i
ropeHus, MOHHOTro 0bMeHa, OKUCNEHUA-BOCCTAHOBNEHUA.
PacueT KonnyecTBeHHbIX XapaKTePUCTUK UCXOAHbIX BELLECTB U NPOAYKTOB peakumun. Pacyet
KOIMYECTBEHHbIX XapaKTEPUCTUK NPOAYKTA PeaKL N COeANHEHNA, €C/IN OHO M3 BELLECTB AAHO B U36bITKe 5
n/Mnn coaepRnT Nnpumecu. Pacyet maccoBoi Man 06 bEMHOM 40U BbIXOAA NPOAYKTA peakuumn coeanHeHUs
OT TEOPETUYECKM BO3SMOXKHOTO0. PacyeT 06beMHbIX OTHOLEHKI ra3oB. PacyeT maccbl (06bem, KOMYECTBO
BELLECTBA) NPOAYKTa peakuuun, ecim 04HO 13 BELLECTB AAHO B BUAE PAcTBOPA C onpesesieHHOW MacCoBOM
A0NeN PacTBOPEHHOTO BELLEeCTBa.
YpaBHeHUA OKMUCNeHnA-BoCcCTaHoBAeHUA. CTeneHb okucneHna. OKUCAnTENb U BOCCTAHOBUTEb.
OKncnmMTenbHO-BOCCTAaHOBUTE/IbHbIE PEAKUMKN B NpUpoae, MPOU3BOACTBEHHbIX Npoueccax U 2

KnsHeneAaATeIbHOCTN OPraHM3MoOB. OKMCANTENbHO-BOCCTAHOBUTENbHbI noTeHunan cpeabl. CocrtasneHue u
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YPaBHUBAHWE OKUCINTENIbHO-BOCCTAHOBUTE/IbHBIX PEAKLMIA METOAOM 3/1EKTPOHHOTO 6anaHca. TUNUYHbIe
HEeopraHMYeCcKMe OKUCAUTENN U BOCCTAHOBUTENU. DNEKTPONN3 PACTBOPOB M PACnIaBOB COMEN.

Tema 2.2. OcHOBHOe cogepXKaHue OKO01
dneKTponuTmyecka | Teopetnyeckoe obyueHune 2
A guccoumnauma n - |Teopus aNEeKTPOAUTUMUYECKOM Anccoumaummn. Peakumm moHHoro obmeHa. CocTaBsieHUEe peaKkuuii MOHHOro
MOHHbIN 0bMeH obmeHa nyTem COCTaBAEHMUA UX MOJHbIX N COKPALLEHHbIX MOHHbIX YPaBHEHWIA. 5
Mmpponus conen. 3HaueHne rngponmsa B bronornyecknx obmeHHbIx npoueccax. NpumeHeHue rmgponmsa B
NPOMbILLIEHHOCTY.
NabopaTtopHbie 3aHATUA 2
NabopatopHasa paboTta «Peakumm ruaponmsan.
NccnepoBaHue cpesbl pacTBOPOB conei, 06pa3oBaHHbIX CUAbHBIMU U CNabbiMK MPOTONUTAMU, U UX PEAKLUN 2
C pacTBOpamu LWenodn n kapboHaTta HaTpuaA. CocTaBneHMe peakLnn rmaponm3a conen.
KoHTponbHasa
CTpoeHue BelLeCcTBa U XMMUYECKME peaKkLumu. 2
pa6orta 1l
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHNYECKUX BELLECTB 24
Tema 3.1. OcHOBHOe€ coaepKaHue OK 01
Knaccuomkaums, TeopeTuueckoe obyuyeHue 2 OK 02
HOMEeHKNatypa n  [MpeameT HEOPraHMYECKON XMMUN. B3anmocBA3b HeopraHnyeckux sewwecTs. Knaccupumkaums
CTpoeHne HeopraHM4Yeckux seLecTs. MpocTble U CNoXKHble BewecTBa. OCHOBHbIE KNAaCCbl CNOXHbIX BELLECTB (OKCHabl,
HEOPraHW4YeCcKNX  [ryapokcuabl, KUCNOTbl, conn). HomeHKknaTypa 1 Ha3BaHME HEOPraHUYECKUX BELLLECTB UCXoaA U3 UX
BELLECTB XMMUYeCKor GOpMy bl UNK COCTAaBAEHME XMMUYECKON POPMYbl UCXOAA N3 HAa3BAHMA BELLECTBA NO
MEXAYHAPOAHOM NN TPMBMANBbHOM HOMEHKANATYpE. 5
MexxmonekynspHble B3aumogenctemna. Kpuctannorngpatbl. ArperaTHble COCTOAHWUA BELLECTBA.
Kpuctannunyeckme n amopoHbie BelLecTBa. TUMNbl KPUCTANINYECKMX PELLETOK (aTOMHasA, MONEKyApHan,
WMOHHas, MeTannmyeckasn). 3aBUCUMOCTb PUINYECKUX CBOMCTB BELLECTBA OT TUNA KPUCTANINYECKON PEeLLIETKM.
MprUMHbI MHOro06pa3mnA BELLECTB.
CoBpemeHHble NpeacTaBAEHMA O CTPOEHUN TBEPAbIX, *KUAKUX N ra3006pasHbIx BelecTs. KuaKme Kpmuctanol.
MpakTnyeckne 3aHATUA 4
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PeweHne 3aga4y Ha pacyeT MaccoBOM A0AM (MacCbl) XMMUYECKOTO 3/1EMEHTa (CoeAMHEHUA) B MOJIeKyne
(cmecwm).

PeweHne npakTUYECKMX 3adaHUi Mo KnaccudUKaumKu, HOMEHKNATYpe W XUMUYECKMM dopmynam
HEOPraHMYeCKUX BELLECTB PA3/IMYHbIX KNAcCcoB (HAa3biBaTb M COCTaBAATb GOPMYJibl XMMUYECKUX BELLECTB,

onpenenATb NPUHAANEXKHOCTb K Knaccy). 4
UCTOYHUKM XMmUYecKon WHbopmauum (HaydyHada M ydyebHO-HayyHas nuTepaTypa, CpPeacTBa MaccoBOM
nHpopmauum, cetb WMHTepHeT wn apyrmne). Mouck uMHboOpMaUUM MO Ha3BaHMAM, UAeHTUDUKATOPaAM,
CTPYKTYPHbIM popmysiam.
Tema 3.2. dusunko- | OCHOBHOe cogepiKaHue 12 OKO01
XUMUYECKUne TeopeTuueckoe obyuyeHue 6 OK 02
CcBOMCTBA MeTtannbl. Obuwme ¢u3MyYeckMe M XMMUYeckue cBoncTBa MeTannoB. Cnocobbl nonyyeHusa. 3HayeHue
HEOPraHU4YECKNX  |meTannoB M HemMeTaN/I0B B NPUPOLE U XKU3HeLeATeNbHOCTU YenoBeKa U opraHmamoB. Kopposua metannos: 2
BewecTs BMUAbl KOPPO3KNM, CNOCODObI 3aLLUTbI METaNIJIOB OT KOPPO3UU.
HemeTannbl. Obwme Ppusnyeckme n xXmumMmnyeckme CBOMCTBa HEMeTannoB. TUNUYHble CBOMCTBA MeTannos |Y—
Yl rpynn. KnaccuduKkauma n HomeHKNaTypa coegmuHeHnit HemeTannos. KpyroBopoTbl 6MOreHHbIX 31eMeHTOB 2
B Npupoge.
XMMMYEeCKne CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKMX BELLECTB (OKCUA0B, TMAPOKCUA,0B, KUCAOT,
conen n ap.). 3aKOHOMEpPHOCTM B USMEHEHMW CBOMCTB MNPOCTbIX BELWECTB, BOAOPOAHbIX COeANHEHWN, 2
BbICLLUMX OKCUA0B N TMOPOKCUAO0B.
MpaKTnyeckue 3aHATUA 4
CoctaBneHme ypaBHEHUN XMMUYECKNX PEAKLUI C y4aCTUEM NPOCTbIX M CNOXKHbIX HEOPraHUYECKMX BELLECTB:
OKCMAOB METaN/IoB, HEMETANNOB M aMQPOTEPHbIX 3/IEMEHTOB; HEOPraHWYECKUX KUCAOT, OCHOBAHWIA U
aMpOTEPHbIX TMAPOKCUA0B, HEOPraHMYECKUX CONEN, XapaKTePU3YIOLMX UX CBOICTBA. 4
PeleHne NpaKTMKO-OpPMEHTUPOBAHHbIX TEOPETUYECKMX 334aHMIN HA CBOICTBA U NONYYEHNE HEOPTraHMYECKMX
BELLecTB.
NabopaTtopHble 3aHATUA 2
NabopaTtopHan pabota «CBONCTBA METAN/I0B U HEMETAN/IOBY. 5

UccnepgosaHue ¢M3VI‘-I€CKVIX N XMMUYECKUX CBOMCTB METaN/I0B U HEMEeTaN10B. PeweHne IKCNEPUMEHTA/IbHbIX
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3a4a4 no CBOMCTBAM XMMUYECKMM CBOMCTBAM META//IOB U HemeTaznnoB, NO PaCno3HaBaHUIO U NOJy4YEHUIO
COGAMHEHMI‘;I MeTannoB U HEMETaANNO0B.

Tema 3.3. OcHoBHOe coaepXKaHue OK 01
MponssoacTeo TeopeTtnueckoe obyueHue 2 OK 02
HeopraHM4YeckmMx  |06wue npeactaBNeHUAs O MPOMbBILWIEHHbIX CMocobax MosyYeHMA XMMUYECKUX BELWEecTB (Ha npumepe
BELlecTs. NPOM3BOACTBA aMMUaKa, CEPHOM KNCNOTbI).
3HayeHue u YepHaa n uBeTHaa meTtannyprua. lpakTUyecKoe NpUMeHeHUe SNeKTPOoaM3a ANA MOJYYEHUA LLLENOYHbIX, 2
NPUMEHEHNE B LWEeNoYHO3EeMENbHbIX METANN0B U aNtOMUHMA. CTEKNIO U CUAMKATHAA NPOMbILLIEHHOCTb.
BbITy M Ha MNpobnema oTx0408B M NOHOYHbIX NPOAYKTOB.
npoussoAcTee MpakTuueckme 3aHATUA 2
PelweHne NpPakTMKO-OPMEHTUPOBAHHbLIX 334aHWN O POAU HEOPraHMYECKON XMMUWN B PAa3sBUTUN MeLULMHDbI,
CO34aHMMN HOBbIX MATEPUanoB (B CTPOUTENBCTBE M ApP. OTPACAAX MPOMbILNEHHOCTU), HOBbIX MCTOYHMKOB 5
3Heprnn (anbTepHaTUBHbIE UCTOYHUKM SHEPTUMU) B peLleHUn Npobaem SKONOrMYecKomr, SHepreTMYeckom u
nuwesoi 6e3onacHoOCTK.
KoHTponbHasa .
CBoKcTBa HEOPraHMYeCcKMX BeLLecTs. 2
pa6ora 2
Paspen 4. CTpoeHue 1 CBOMCTBA OPraHMYECKUX BelecTs 28
Tema 4.1. OcHoOBHOe€ coaepXKaHue OK 01
Knaccndumkaums, TeopeTuueckoe obyuyeHue 2
CTpoeHne v MpeameT opraHNUYeCcKom XMMnmn. B3anmocesasb HEOPraHUYECKUX N OPraHUYECKMX BELLECTB.
HOMEHKNaTypa Xnmmyeckoe CTpoeHume Kak NopAaoK COegMHEHNA aTOMOB B MOJIEKYAE COr/TaCHO UX BaNeHTHOCTU. OCHOBHbIe
OpraHn4ecKknx NONIOXKEHNA TEOPUU XMMWUYECKOrO CTPOEHUA OpraHuMyecknx coeauHeHmin A.M. bytneposa. YrnepogHbii
BewecTs CKenetT oOpraHMYeckon Monekynbl. MonekynapHble W CTPYKTYpHble (pa3BepHyTble, COKPaLLEHHbIE) 5
XMmuyeckne Gopmynbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOro CTPOEHMA MOAeKya. M3omepua m
n3omepbl (CTPYKTYpHAA, reoMeTpuyecKas (Lmc-TpaHc-n3omepus). KpaTHOCTb XMMUYECKOM CBA3M.
MoHATME O dyHKUMOHanbHOM rpynne. [puHUMNbI  KNAacCUPUKALMM  OPraHUYEeCKUX COeANHEHUN.
MexKayHapoaHaa HOMEHKNATYpPa M MPUHLMMNbI HOMEHKAATYPbl OPraHUYeCKUX COeANHEHUA.
MpakTnyeckne 3aHATUA 2
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HomeHKnaTypa OpPraHUMYecKMX COEAMHEHUI OTAENbHbIX KNacCoB (HacbIWeEHHblE, HEeHacbllWeHHble WU
apomaTuyeckue yrneBoaopoabl, CNUPTbl, GEHONbl, aNbAerMabl, KeToHbl, KapboHOBbIe KMUCAOTbI U Ap.)

CocTaBfieHME NOMHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMY/N OPraHUYeCKUX BELLECTB OTAE/bHbIX KNacCos, 2
NCNoNb3yA UX HA3BAHMA NO CUCTEMATUYECKOM HOMEHKANATYpe. PacyeTbl npocTeniieit opmyibl OpraHUYeCKoM
MOIEKY/bl, UCXOAA N3 3N1eMEHTHOrO cocTaBga (B %).
Tema 4.2. OCcHOBHOe copep)KaHue 14 OKO01
CsoiicTBa TeopeTtuueckoe obyueHue 10 OK 02
OpraHnteckux ®UBUKO-XMMUYECKME  CBOWCTBA OPraHWYECKUX COeAMHEHWUN OTAENbHbIX KIaccoB  (0COBEHHOCTM
COEANHEHNN KNacCMPUKaLUMM U HOMEHKIATYPbl BHYTPWU Kaacca; roOMOJIOTMYECKMIA pAg, U oblwas dopmyna; Msomepus;
dur3MYecKne CBOICTBA; XMMMUYECKME CBOIMCTBA; cnocobbl nonyyeHusn):
— npeaenbHble yrnesogopogbl. [opeHMe MmeTaHa Kak OAWMH M3 OCHOBHbIX WMCTOYHWKOB Tensa B
NPOMbILLIEHHOCTU U BbITy. CBOMCTBA NPUPOAHbBIX YINE€BOA0OPOAOB, HAXOXAEHME B NPUPOAE U NPUMEHEHNE 2
aNKaHoB;
— HenpeAenbHble U apoMaTUYECKME Yr1eBoaopoabl. Monnmepusauns sTUAEHA Kak OCHOBHOE HanpaB/ieHue
ero Mcnonb3oBaHUA. fopeHMe aueTuieHa Kak UCTOYHMK BbICOKOTEMMNEPATYPHOro NAamMeHu ANA CBapKu U 2
pPe3Kn MeTannos;
— Kucnopoacofeprkalme coegumHeHuna (cnuptbl M npocTble 3gupbl, GeHonbl, anbaernabl U KeTOHbI,
KapbOHOBblE KMCNOTbl M WX NPOM3BOAHbIE). [paKTUYecKoe NpUMEHeHUe STUNEHTNNKONA, FNULEPUHA, 5
¢deHona. MpumeHeHne dopmanbaernaa, auetanbaernga, YKCYCHOM KuUcnoTbl. Mblna Kak COAM BbICLIMX
KapboHOBbIX KMCNOT. MotoLme CBOMCTBA MblNa;
— asoTcogepKawme coeanHeHma (aMmUHbl U aMUHOKUCAOTLI, 6enkn). 2
Knaccudumkauma UM 0COBEHHOCTM  OpraHUYecKUx peakuui. PeaKumoHHble LeHTpbl. PaauKansbl. 5
MepBOHaYanbHble NOHATMA O TUNAX U MEXaHM3MaX OPraHUYECKUX peaKLmi.
MpakTnyeckne 3aHATUA 2
PeweHue LenoyeKk npeBpaLleHnii Ha reHEeTUYECKYHO CBA3b MEXAY KacCamMu OpraHMYECKUX COeANHEHUI C
COCTaB/IeHMEM Ha3BaHWUM OPraHMYECKUX COeANHEHUN MO TPMBUANBHOW MU MEXKAYHAPOAHOM 5

cMCTEeMATMYECKON HOMeHKNaType. PelleHne pacyeTHbIX 33434 No ypaBHEHUAM peaKL i ¢ ydacTuem
OpPraHUYeCcKMX BELLECTB.
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NabopartopHbie 3aHATUA

NabopaTtopHan pabota «lonyyeHne sTuAEHa U U3yYEeHME ero CBOMUCTBY.

MonyyeHne sTuneHa u3 aTaHosa B 1abopatopuu 1 nsydyeHme ero GU3NYECKUX U XMMUYECKNX CBOMCTB.
CocTtaBneHue peakuunii NpucoegmMHeEHMA N OKUC/IEHUA Ha NpUMepe 3TuaeHa. PelleHne pacyeTHbIx 3a4a4 C
NCNONb30BaHMEM NJIOTHOCTU FA30B NO BOAOPOAY M BO3LYXY.

Tema 4.3.
OpraHunyeckne
BellecTBa B
U3HeJeATeNbHOC
TV YesloBeKa.
MponssoacTeo U
npumeHeHue
OpraHMyecknx
BELLeCTB B
NPOMbILNEHHOCTH

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyuyeHue

BuoopraHuyeckne coegmHeHus. NMpumeHeHne n buonornyeckas ponb yrnesonos. OKMCNeHMe YyINeBoao0B —
NCTOYHUK SHEPTUU }KUBbIX OpraHnamoBs. 061acTn NPUMEHEHNA aMUHOKMKCOT. MNpeBpalleHns 6en1KoB NULM
B opraHusme. buonornyeckne ¢yHKUuM 6enkos. bBuonormyeckme GyHKUUU KUPOB. Ponb opraHuyeckom
XMMWUK B pelieHnn npobaem nuesor 6e3onacHoCTH.

HyKknenHoBble KUCNOTbI: COCTaB U cTpoeHue. CTpoeHne Hykneotuaos. CoctaB HyKnenmHoBbIx Kncnot (QHK,
PHK). Ponib HYKNEMHOBBIX KUCNOT B }KU3HEAeATe/IbHOCTU OPraHM3MOB.

Mpon3BOACTBO OPraHUYECKUX BELLECTB: NPOM3BOACTBO MeTaHoNa, nepepaboTka HedpTU. MNoAUITUNEH KaK
KPYNHOTOHHA)HbIM NPOAYKT XMMMUYECKOro npousBoAcTBa. [lpumeHeHue 3TuneHa. [1pousBoAcTBO U
NPUMEHEHME KayyyKa U pesunHbl.

CUHTETUYECKME M UCKYCCTBEHHbIE BOJIOKHA, MX CTPOEHWE, CBOMCTBA. [paKTUYECKOe NCMNONb30BaHWE BOTOKOH.
CUHTETUYECKME NNEHKWU: U301AUMA ANA NPOBOA0B, MEMBPaHbI AN ONPECHEHMA BOAbl, 3aLNTHbIE MNEHKM
ANna  aBTomobunen, nnacTblpn, XUpPypruyeckMe MoBA3KM. HoBble  TexXHO/MOrMWU  AanbHeuwero
COBEpLUEHCTBOBAHUA NOIMMEPHbIX MaTepPUasioB.

Ponb opraHMYecKol XMMnn B pelleHnmn npobiem sHepretTuyeckon 6e3onacHoCTM, B pasBUTUN MeaMULMHbI,
CO34aHMN HOBbIX MaTEPUaNoB, HOBbIX UCTOYHUKOB SHEPTUN (aNbTePHATUBHbIE MCTOYHUKM SHEPTUN).

n PaKTU4ecCKkue 3aHATUA

PelleHMe NPaKTUKO-OPUEHTUPOBAHHbIX 3aaHMIA NO COCTABNAEHMIO XMMUYECKUX PeaKLUMi, OTparkatowmx
XMMMUYECKYH0 aKTUBHOCTb OPraHNYeCKUX COeAUHEHUI B Pa3INYHbIX cpedax (NPUpogHbIX, GBUONOTNYECKUX,
TEXHOTEHHbIX).

KoHTponbHas
pa6bora 3

CTPYKTYpa 1 CBOMCTBA OPraHMYeCcKmnxX BeLLecTs.

OK 01
OK 02
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Pasgen 5. KuHeTnuyeckmne n TepmoamHamuyeckme 3aKOHOMEpPHOCTU NPOTEKAHUA XMMUUYECKUX PeaKLnii 12
Tema 5.1. OcHoBHOe coaepXKaHue OK 01
KnHeTnyeckme TeopeTtuyeckoe obyueHue 2 OK 02
3aKOHOMEPHOCTU | Xmnyeckme peakumn. Knaccudukauma XMMUYECKUX peakuui: no ¢asoBomMy cocTaBy (FOMOreHHble WM
npoTeKaHUA reTeporeHHbIe), MO UCMO/Ib30BaHMIO KaTann3aTopa (KaTa/IMTUYECKME U HEKATaITUYECKKne).
XUMUYHECKUX CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT Pas/IMyHbIX GAKTOPOB: MNPUPOAblI Pearnpylolnx BeLLecTs,
peakumi KOHLEHTPaLUUM pearnpylolimx BellecTs, TemnepaTypbl (npasmno BaHT-Todda), niowaanm peakuUoHHOMN 2
NOBEPXHOCTU, HANNMYNA KaTanmsaTopa. Ponb KaTanmsaTtopos B NpMpoae U NPOMbILLAEHHOM NPON3BOACTBE.
DHeprua akTMBaLUMu. AKTUBMPOBAHHbLIN KoMNAeKc. KaTannsaTtopbl M KaTanus. Posib KaTann3aTopos B Npupoae
W NPOMbILLIEHHOM NPOU3BOACTBE.
NabopaTtopHbie 3aHATUA 2
MN3yyeHne 3aBMCMMOCTM CKOPOCTU XMMWUYECKOW PeaKuMW OT KOHLUEHTPaLMW pearnpyrowmx BeLwecTs U
Temnepartypsbl.
NabopaTopHaa paboTa Ha BbIbOP:
1. NabopaTtopHasn pabota «OnpeaeneHmne 3aBUCMMOCTN CKOPOCTU PeaKLMN OT KOHLUEHTPALMN pearmpyoLLmx
BelLecTs». MccnenosaHne 3aBUCMMOCTU CKOPOCTU PeaKuMKM OT KOHLeHTpauun. OnpegeneHue KOHCTAHTbI 5
CKOPOCTU peakLunn rpadmyeckum meTog0m.
2. TabopaTopHas paboTta «OnpeaeneHne 3aBUCMMOCTU CKOPOCTM peakuumn oT TemnepaTypbl». MccnegoBaHue
3aBUCUMOCTMN CKOPOCTU peakLnm oT TemnepaTtypbl. PacyeT sHeprum akTMBaLum peakLuunm.
PelweHne NpakTMKO-OpPUEHTMPOBAHHbIX 334aHMIM HA aHann3 GAKTOPOB, BAUAIOLLMX HA USMEHEHME CKOPOCTH
XMMUYECKON peaKLmu.
Tema 5.2. OcHoOBHOe coaepXKaHue
TepmoanHamnyec | Teopetuyeckoe obyueHune 2 OKO01
Kne Knaccndukauma xummyeckmx peakumin: no tennosomy apdekTy (3K3oTepMmuyeckne, sHA0TEPMUYECKUE), NO OK 02
3aKOHOMEPHOCTN  |06paTMMOCTK (06paTMMble M HeobpaTUMble). TenaoBble 3PPeKTbl XMMUYECKMX peakumit. TepMoxMmmyecKkme
npOTEKaHUA ypaBHeHUA. O6paTMMOCTb peaKkunin. XMMMYECKoe paBHOBECKE M €ro CMeLLeHWe Nog AeUCTBUEM PA3NYHbIX 2
XUMUYHECKUX ¢daKTopoB (KOHLEHTPAUUA peareHToB UAM MPOAYKTOB peaKkuuu, gaB/ieHue, TemnepaTtypa) oA co3aaHus
peaKuuni. ONTUMAIbHbIX YCAOBUIM NPOTEKAHUA XMMUYECKMX NPOLLECCOB.
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PaBHoBecue MoHATHe 06 aHTanbnNuM M sHTponuu. dHeprua Mbbca. 3akoH MNecca u cneactsns M3 Hero. Ponb cmeleHns
XMMUYECKUX paBHOBECHKA B TEXHOIOTMYECKMX NpoL,eccax.
peakuni MpakTUuyecKkue 3aHATUA 2
MNpuHumn Jle WaTenbe. BavaHme pa3nmyHbix GakTOPOB HAa MU3MEHEHWE PABHOBECUA XMMUYECKUX PEAKLLUN.
3aKOH AeMCTBYIOWMX MAcC U KOHCTAHTA XMMUYECKOro paBHOBeCUA. PacyeTbl paBHOBECHbIX KOHLUEHTpaLmi
pearnpyowmx BeWwecTs U NPOAYKTOB peaKkuuit. PacueTbl Tennosoro adpdeKkTa peakumu. 5
PelweHne NpPaKTMKO-OPMEHTUPOBAHHbIX 33Z@aHMUA HA NPUMeHeHWe npuHumuna fle-lLatenbe Ana HaxoXaeHuaA
HanpaB/ieHNA CMeLLEeHMA PAaBHOBECUSA XMMMUYECKON pPeakumm U aHann3 GaKTopoB, BAMAIOLWMX HA CMeLLeHne
XMMUYECKOTo paBHOBECKA.
NabopaTtopHbie 3aHATUA 2
NabopaTtopHas paboTa «M3yueHne BAMAHMUA Pa3NNYHbIX GAKTOPOB Ha CMELLLEHME XMMUYECKOTO PaBHOBECUA Y.
NccnepoBaHne BANAHUA U3MEHEHWUA KOHLLEHTPALIMM BELLECTB, peakLunmy cpegbl U TemnepaTypbl Ha CMeLleHue 5
XMMuyeckoro pasHosecuA. CpaBHeHME MOJIYYEHHbIX Pe3ynbTaTOB C TeOpPeTUYEeCKU NPOrHO3MPyeMbIMU Ha
OCHoOBe npuHumMna fle LWaTtenve.
KoHTponbHasa .
CKOpPOCTb XMMUYECKOWN peaKkuum n XuMuyeckoe pasHoBecue. 2
pa6ora 4
Paspen 6. AucnepcHble cucTtembl 10
Tema 6.1. OcHoOBHOe€ coaepKaHue OK 01
AducnepcHoble TeopeTtuyeckoe obyueHue 2 OK 02
cncrembl AucnepcHble cuctembl. KonsnongHble cuctemol. MCTUHHbIE pacTBOPbI. OK 07
dakTopb! Mx PacTBopeHMe Kak @U3MKO-XxMMMYecKnii npouecc. PactBopbl. Cnocobbl NpPMroToBAEHUA PACTBOPOB.
yCToiumnBOCTM PactBopumocTb. MaccoBasa 0onsa pacTBOPEHHOro BewecTsa. [pegenbHO A0ONYCTUMbIE KOHLLEHTPALMM U KX
MCNONb30BaHMeE B OL,EHKe 3KON0rMyeckon besonacHocTy. 5
Knaccndumkauma gucnepcHblx cuctem no coctasy. CTpoeHue n GakTopbl YCTOMYMBOCTU ANCNEPCHbBIX CUCTEM.
Pacno3HaBaHWe MUCTUHHbBIX PAcTBOPOB, KOANOMAHbLIX PacTBOPOB WM rpyboancnepcHbix cuctem. CTpoeHue
muLennbl. PaccenBaHune cBeTa Npu NPOXOXKAEHUM CBETOBOrO My4YKa Yepes ONTUYECKM HEOAHOPOAHYIO cpeay
(adpdekra TuHgana).
MpakTnyeckne 3aHATUA 2
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PeweHue 3a4a4 Ha NPUTrOTOBNEHME PAaCTBOPOB.

PeweHne NPakTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 3aZ@aHWUA Ha OUCNEPCHbIE CUCTEMbI, UCNO/Ib3yeMble B
ObITOBOM M NPOU3BOACTBEHHOM [A€ATENbHOCTU YesioBEeKa, C MNO3MUMKA  3KOoJ0rMyeckon 6esonacHocTu
nocneacTsuii U rPAMOTHbIX PeLEeHU Npobaem, CBA3aHHbIX C XUMUEN.

Tema 6.2. OcHoOBHOe coaepXKaHue OK 01
WccneposaHue Na6opaTtopHblie 3aHATUA OK 02
CBOMCTB NabopatopHan pabota «[purotosseHne pacTBOPOBY.
ANCNEPCHDbIX MpurotoBneHne pacTBOPOB 33aZaHHOM (MONAPHOMN) KOHUEHTpaUMM (C NPAKTUKO-OPUEHTUPOBAHHbLIMMU
cncTem ana mnx BOMNpOcamu), onpeseneHme cpeabl BOAHbIX PpacTBOPOB.
MAGHTUOUKALMM | naBopaTopHas paboTa «MccnefoBaHue AUCNEPCHbIX CUCTEMD.
MpurotoBneHne WM u3y4eHMe CBOMCTB [AOMUCMEPCHLIX CUCTEM pPasHbiX BWAOB: CYCNEH3UW, 3SMYJIbCUM,
KonnongHoro pacteopa. CpaBHeHWE CBOMCTB MCTUHHbBIX U KONNOUAHbIX PacTBOPOB, BbIABIEHNE OCHOBHbIX
pPasINumMn mexay HUMN.
KoHTponbHasa
JncnepcHoble cuctemel.
pa6ota 5
Pasgen 7. KauecTBeHHble peaKuumn ob6HapyKeHUs HeopraHUYEeCKUX U OpraHMYEeCcKMX BeLecTs
Tema 7.1. OcHOBHOe coaepiKaHue OKO01
O6HapyxeHune MpaKTnyecKkne 3aHATUA OK 02
HEOPraHM4YecknX  [KayecTBEHHbIE XMMUYECKME PEAKLMM, XapaKTePHble AN1A 06HapyKeHUA HEOPraHUYECKMX BELLECTB
KaTUOHOB " (kaTnoHOB M aHMOHOB). CocTaBneHME ypaBHEHUIN peakLmin 0BHapyKeHns KaTuoHoB |-VI rpynn n aHMOHOB, B
aHMOHOB T.4. B MOJIEKY/IAPHON N MOHHOWN Ppopmax.

Peakunu O6Hapy)KeHMFI HeopraHM4eCKMX BELWECTB B peasibHbIX obbeKTax Oprmarou.l,eﬁ cpeapbl.

Na6opaTopHble 3aHATUA

O6HapyKeHWe HeEOPraHUYECKNX BeLwecTs (KaTMOHOB I-VI rpynn uan aHMOHOB) C UCNONb30BaHMEM
KayeCcTBEHHbIX aHAaIMTUYECKMX PeaKLuii.

NabopaTtopHan paboTta Ha BblbOp:

1. NNabopaTtopHana paboTa K AHaNUTUYECKME PeakLnmM KaTuoHoB I-VI rpynn».
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MpoBeaeHMe KaYeCTBEHHbIX PeakLuunii, UCMONb3YyeMbIX A58 0OHAPYKEHUA KAaTMOHOB | rpynnbl (Kanus,
HaTpuA, Mariua, ammonus), Il rpynnol Ha npumepe 6apus, |l rpynnbl — cBMHUA, IV rpynnbl — aNtOMUHKS,
V rpynnol — xenesa (Il v 11), VI rpynnbl — HUKena. OnnucaHme Hab A 4aeMbIX ABEHUIN U COCTaBeHUE
XMMUYECKUX PeaKLUN.

2. NabopaTtopHana pabota « AHaINTUYECKME PeaKL M1 aHUOHOBY.

MpoBeaeHne KauyecTBEHHbIX peakLUMin, NCNOJIb3yeMbIX ANA 06HapyKeHUA aHMOHOB: KapboHaTa, pocdara,
cynbdaTa, cynbdumaa, HUTpaTa, xnopuaa n ap. OnmucaHne HabaogaembIxX ABNEHUA U COCTAaBNEHME
XMMUYECKUX PeaKLUN.

Tema 7.2. OcHoOBHOe coaepXKaHue OKO01
O6HapyxeHue MpakTUuecKkue 3aHATUA 2 OK 02
OpraHnU4ecKnx KauyecTBeHHbIe XMMUYECKMNE PeaKLInMM, XapaKTepHble A58 0OHAPYKEHUA OTAENbHbIX KNacCOB OPraHUYecKmx
BELWecTB coeguHeHuni: peHoN0oB, anbaernaos, Kpaxmana, YKCYCHOM KUCAO0Tbl, aMUHOKUC/IOT U Ap. 5
OTAENBHbIX JdeHaTypauma 6enKoB Npu HarpesBaHUK, LBETHbIe peakumn 6enKkos.
Kaaccos C CocTtaBneHme KayeCTBEHHbIX peakumin 0bHapyKeHUA OpraHNUYECKNX CoeANHEHUNN OTAEIbHbIX KNacCoB.
NCNONb30BaHNEM | la60paTopHbIE 3aHATUA 2
Ka4€CTBEHHDbIX O6HapyKeHne opraHUYecKX COeANHEHNM OTAENbHbIX KNacCcoB.
peakuui NabopaTtopHasa paboTa Ha BbIGOP:
1. NabopaTtopHan paboTa «KauecTBeHHble peaKunm Ha OTAENbHbIE KNAcChl OPraHNYECKUX BELLECTBY.
MpoBeaeHMe Ka4yeCTBEHHbIX peaKumMi, UCNONb3yeMbIX ANA 0OHapPYKeHMA OpraHUYECKUX BELLLEeCTB
pa3NIMYHbIX KNaccoBs: peHoN0B, aNbaernaos, Kpaxmana, yKCyCHOM KMCNO0Tbl, aMUHOKUCAOT, 6enKkoB 1 ap.
OnucaHue HabnogaeMbix ABNEHUI U COCTAaBNIEHUE XUMUYECKMX PEaKLUIA N/UNK CXem. 5
2. NabopaTtopHasn paboTa «KayecTBeHHbIN aHa/IM3 OpraHMYECKUX CoeaNHEHUN No GYHKLMOHANbHbIM
rpynnamn.
MpoBeneHMe KaYeCTBEHHbIX PeaKLMn, NCNONb3YEMbIX ANA PAacnO3HaBaHMA OPraHMYeCKUX BELLECTB
OTAENbHbIX KNaccoB No GyHKLMOHANbHbLIM Fpynnam: Ha NpMmepe aMMHOKUCIOT U KapbOHOBbIX KUCNOT,
cnmMpToB 1 GeHO0B, anbaernaos U KETOHOB. ONncaHMe HabatogaeMbiX ABIEHUI U COCTAB/IEHUE
XMMUYECKUX peakuuin n/unm cxem.
MpodeccuoHanbHO-OpUEeHTUPOBAHHOE coaeprKaHue (coaeprKaHue NPUKNAZHOro moayns) 42
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Paspen 8. Xnumusa B 6bITy M NPOM3BOACTBEHHON AEATENIbHOCTU YeNoBeKa OKO01
Tema 8.1. OcHOBHOe cogepXKaHue 6 OK 02
Xvmusa B 6bITy 1 MpakTUUYecKue 3aHATUA 6 OK 04
Npon3BOACTBEHHO |3KonormMyeckas 6e30nacHoOCTb NocaeAcTBMt BbITOBOM M NPON3BOACTBEHHOM AEATE/IbHOCTM YE/10BEKA, OK 07
M AeATENbHOCTY CBsi3aHHaA Cc nepepaboTKOM BELLECTB; MOUCK U aHaIM3 XMMUYECKON MHDOPMALINMK U3 Pa3IUYHbIX 4 NK...
4YenoBeKa WMCTOYHMKOB (Hay4YHas 1 y4ebHO-Hay4Hasa nTepaTypa, cpeacTsa maccoBon nHdopmauuu, cetb MHTEpHET n

Apyrue).

Kelicbl (c yueTom 6yayuiei npodpeccnoHanbHOM AeaTeibHOCTU) Ha aHann3 uHpopmaumm o

NPOW3BOACTBEHHOM AeATENbHOCTU Ye/I0BEKa, CBA3AHHOM C nepepaboTKOM M NONYyYEHUEM BELLECTB, A TaKKe

C 3Kos0rM4yeckom 6e3onacHoOCTbo. 5

3awmTa Keiica: MNpeactaBneHne pe3ynbTaToB peleHnsa KeMcoB (BbICTynAeHne ¢ npe3eHTaumen)
*Pasgen 9.1. UccnegoBaHMe M XMMMUYECKMI aHanu3 obbeKToB 6uocdepbl (ANA YKPYNHEHHbIX rpynn cneuuanbHocten/ 36
npodeccuis: 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. OcHoOBHOe coaepKaHue 8 OK 01
OcHosbl Na6opaTopHble 3aHATUA 2 MK...
nabopaTopHoM NabopaTtopHan pabota « OCHOBbI 1a6OPATOPHOMN NPAKTUKUY.
NPaKTUKKU B NabopaTopHan nocyaa U xumn4deckne peaktmsbl. OCHOBHble 1abopaTopHble onepauuun. JlTabopatopHoe 2
npogeccrnoHanbHbl |o6opysosaHue. TexHUKa 6e30MacHOCTU U NpaBuna paboTbl (nosBegeHMA) B nabopaTopuu.
x nabopatopusx MpaKTHUyecKue 3aHATUA 6

BbINoNHEHWE TUNOBbIX PACYETOB NO TEMATUKE IKCNEePUMEHTA (BbIXOA NPOAYKTa peaKLmMmn, Macca HaBeCKM,

ob6bem pacTBopuTens).

O6paboTKa AaHHbIX, aHaU3 U OLLEHKA UX AO0CTOBEPHOCTU (BblYMCAEHWNE CPpeaHEro 3HaYeHus

3KCMepMMeHTaNbHbIX AaHHbIX, MOrPeLHOCTH). °

MpeacraBneHme pesynbTaToB 3KCNEPUMEHTA B pa3inyHon dopme (Tabanua, rpadumk, oTyeT, AOKNAS4,

npeseHTaumsa).

OcHoBHOe coaepXKaHue 6 OK 01

4 OTpaskaetca MK, aneMeHT KOTopoi dopmupyeTca NpuKNagHbiM moaynem (NpodeccoHanbHO-OpUEeHTMPOBAHHBIM COAEPMKAHMEM) B COOTBETCTBUM ¢ PTOC peannsyemoi

npodeccumn/cneumnanbHoct CNO
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Tema 9.1.2.
Xummnueckui
aHanu3 npob oAbl

TeopeTuyeckoe obyueHue

Knaccndukayma npob Boabl No BUAY M Ha3HAYEHUIO, UCXOAA U3 €€ XMMUYECKOro CoCTaBa.
OpraHonenTuyeckue cBoKCTBa (3anax, NPo3paYHOCTb, LBETHOCTb, MyTHOCTb) BOAbl. KUCNOTHOCTb U
LLLe/TOYHOCTb BoAbl. pH cpeapbl U meToabl ee onpeaeneHns. FecTKOCTb BOAbl U MeTOAbI ee onpesesieHus.
CyWwHOCTb MeToaa TUTPOBAHMUA.

BuAbl *KecTKoCcTM BoAbl (BpemeHHasa 1 NocTosaHHan). ecTKOoCTb BOAbl KaK MPUYMHA BbiNageHMNs 0CaAKOB UK
06pa3oBaHMA CONEOTNOXKEHUN, UMEIOLMX MECTO B BbITy M Ha NPON3BOACTBE.

CocTaB conien, BbI3blBAOLLMX KECTKOCTb BOAbI. XMMMUYECKME MPOLLECCHI, YCTPAHAIOLWME KEeCTKOCTb BOAbI.
YpaBHEHUA XUMNYECKNX PEAKLMN, UNNHOCTPUPYIOLLMX MPOLLECCHI, MPOUCXOASLLME NPU YCTPAHEHUN
YKECTKOCTU. YCTpaHEHNE BPEMEHHOM }KeCTKOCTU BbITOBbIMU U XMMMYECKMMU criocobammn. Cnocobbl
YCTPaHEHMA NOCTOAHHOM KECTKOCTH.

lMpaKTnyeckue 3aHATUA

Cnocobbl BbipaKeHMA KOHLEHTPALMM PacCTBOPOB: MaccoBan A0/ PAaCTBOPEHHOrO BELLECTBA, MONAPHAA U
MOJIANbHAA KOHUEHTPaUMK. TUTp pacTBopa. PelueHne NpakTUKO-OpUEHTUPOBAHHbIX TEOPETUUYECKMX
3a/laHMI Ha pacyeT KOHLUEHTPALNM 3arpA3HAIOLWMNX BELWLECTB U UX CPAaBHEHWE C NPEAENbHO A0NYCTUMbIMU
KoHueHTpauuamu (MAK).

NabopaTtopHbie 3aHATUA

NccnepoBaHme XMmMMYecKoro coctaBsa npob soapbl.

NabopaTopHasa paboTa Ha BbIbOP:

1. NabopaTtopHan paboTta « OUMCTKa BOAbI OT 3arpA3HEHNN».

Mcnonb3oBaHue meTon,0B GUABTPOBAHUA U afcopbumm ANA OTAENEeHUA 3arpa3HeHni B uccnegyemont npobe
BOAbl. Bbibop meToaa 04YUCTKM B 3aBUCMMOCTM OT BUAA 3arpAasHeHnn. CpaBHeHue 3pPeKTMBHOCTM
Pa3/INYHbIX METOA0B OYMCTKMU BOAbI B Pa3HbIX ycnoBuAx (B n1abopatopun, B AOMALLIHMX U NONEBLIX
yCNoBUAX).

2. NabopaTtopHana paboTta «OnpeaeneHme pH BoAbl U €e KUCAOTHOCTUY.

OnpegeneHne pH cpeabl C NOMOLLbIO YHUBEPCANbHOIO MHAUKATOPA. Micnonb3oBaHme TUTPOBaHMA ANA
onpeaeneHna KNCNoTHocTn. OnpegeneHune obuier KUCAOTHOCTM BOAbI, pacyeT cBOHOAHON KMCAOTHOCTH.
OnpeaeneHune obwen n ceobogHom wenovHoctn. CoctaBneHne ypaBHEHUI peaKLniA, NPoTeKaoLWuX nNpu

OK 02
OK 07
MNK...
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onpeaeneHnm KUCA0THOCTU/ LWeno4YHOCTM Npob BoAabl. YcTaHOBAEHWE cNocob0B MCNONb30BaHUA
nccnenoBaHHbIX NPO6 BOAbI B U3HEAEATENIbHOCTM Ye/10BEKA, Ha OCHOBE NOJyYeHHbIX AaHHbIX O COCTaBe.
3. NabopaTtopHan pabota «OnpeaeneHme »KecTkoCT BoAbl U CNOCObbl ee yCTpaHeHUAY.

Cnocobbl ycTpaHeHUs BCeX BUA0B }KEeCTKOCTU B 3aBMCMMOCTMU OT COCTaBa CO/EN XeCTKoCTU. PelueHune
3KCNepMMeHTaIbHOM 334341 Ha BbiABNEHUE BPEMEHHOW 1 NOCTOAHHOW ¥eCcTKocTh Boabl. OueHKa
BEPOATHOCTM YCTPAHEHMA BCEX BUA0B }KECTKOCTU B AOMALUHUX YCNOBUAX.

Tema 9.1.3.
Xummnueckum
KOHTPO/Ib Ka4yecTBa
NpPoAYyKTOB
nuTaHus

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyuyeHue

KayecTBeHHbI XMMMUYECKNI COCTaB NPOAYKTOB NUTaHUA. BewecTta, danbcuduumpyowme npoayKTbl
NUTAHUA, M BELLLECTBA, 3arpsA3HAIOLWME NPOAYKTbl NUTAHUA. OnpeaeneHune 3arpA3HALLNX XMMUYECKUX

BeuwecTs B NPOAYKTaX NMUTAaHNA, onpegeneHune sewects, He 3aAB/1IEHHbLIX B COCTaBe NPOAYKTOB MUTAHUA.

lMpaKTnyeckue 3aHATUA

OpraHW4Yeckne n HeopraHMYeckmne BELLECTBA, BXOAALLME B COCTAaB NPOAYKTOB NMTaHMA. OnpeaeneHune
cocTtaBa 6,104, Ha cofepKaHNE MaKPO Y MUKPO3NEMEHTOB. M3yyeHne NpeasioxKeHHbIX NpenoaaBaTenem
61104 Ha NpeAMEeT XMMUYECKOro COCTaBa, onpeaeneHune Aonein oT CyTOYHOW HOPMbl MaKpo U
MWKPO3/IEMEHTOB B YKa3zaHHOM 6toae.

PelleHMe NPaKTUKO-OPUEHTUPOBAHHbIX 334a4 N0 Ky/JIMHAPHOM TEMATUKE Pa3/INUHbIX TUMOB.

Na6opaTopHble 3aHATUA

NccnenoBaHMe XMMUYECKOTO COCTaBa NPOAYKTOB NMUTAHUA.

NabopaTopHasa paboTa Ha BbIbOp:

1. NabopatopHan paboTa «OBHapy*KeHNe HUTPATOB B NPOAYKTAX MUTAHUAY.

NccnepoBaHue maTepmanos NOMYKONMYECTBEHHBIM METOLOM ONpesesieHUA HUTPATOB C UCMO/Ib30BaHNEM
AndeHnnammnHa (KopHenaoabl OBOLLEN, NMMCTbA U KOYEPbIXKKA KanycTbl, N10Abl GPYKTOB). AHANU3 ypOBHA
3arpA3HeHMsA HUTPaTaMM NO MHTEHCUBHOCTM OKPaLLUMBAHWUA NMPOAYKTOB peaKLmm.

2. TabopaTtopHas paboTa «MccnenoBaHue NpoAyKTOB MUTAaHUA Ha HaIMYME YIIeBOL0BY.

MccnenoBaHMe MONOYHbIX MPOAYKTOB HA HaMuMe Kpaxmana. MiccneaoBaHue NPoAyKTOB Ha Hannymne
rNOKO3bl.

OKO01
OK 02
OK 07
TK...

OcHoOBHOe copgepiKaHue

OKO01
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Tema 9.1.4.
XrMmuyeckui
aHanus npob
MouYBbI

TeopeTuyeckoe obyueHue

Knaccudumkaumsa noys no BUAY M Ha3HAYEHUIO, UCXOAA U3 XMMUUYECKOTO cocTaBa. MaeHTudmKaumsa npobbl
NoYBbI MO €€ XMMNYECKOMY COCTaByY, ONUCaAHNE BO3MOXKHOCTEN ee NpUMMEHeHus.

TpeboBaHMA K KauecTBy NoYBbl Pa3/IMYHOTO HasHayeHuA. OnncaHne ocobeHHOCTEeN MCNO/Ib30BaHMA MOYB B
3aBMCMMOCTM OT TUMOB, CNOCODObI YNyYLLIEHUSA KQYecTBa NOYB B 3aBUCMMOCTM OT Ha3HAYEHMUS.

O6.1acTh NCNONb30BaAHWUA OPraHMYECKMX Y406 PEHNI B 3aBUCMMOCTM OT KaueCTBEHHOro cocTaBa. OnucaHue
OpraHMYecKMx yaobpeHuit n ux npuMeHeHue B 3aBMCUMOCTM OT COCTaBa NOYBbI U ee Pa3HOBUAHOCTM.

MpaKTnyeckue 3aHATUA

O6.1acTi HasHaveHUA (NPMMEHEHMA) NOYBbI, UCXOAA U3 KAYECTBEHHOrO MU KOIMYECTBEHHOrO CocTaBa. AHanu3
HOPMaTUBHOW JOKYMEHTaL K.

Ponb HEOPraHMYECKUX BELLECTB B KAYECTBE MUHEPabHbIX YA0O6PEHUN, yaydlwInTeNnel noysbl.

CocTaB MUHEpanbHbIX yA06PEHUI U UX TPUMEHEHME B 3aBMCMMOCTM OT COCTaBa MNOYBbI U ee
Pa3HOBMAHOCTU. B3anMoCBA3b cOCTaBa yA0bPEHNIN U UX BANSAHUA Ha BEreTaTMBHbIE CBOMCTBA U
NJIOAOHOWEHNE PACTEHUN.

NabopaTtopHbie 3aHATUA

MNccnepgoBaHMe XMMUMYECKOro cocTaBa Nnpob noysbl.

NabopaTtopHan paboTta Ha BbIGOP:

L. /labopaTopHas paboTa « ObHapy*KeHne HeopraHMYEeCKMUX Npumecen B Nnpobax».

MpurotoBaeHne NPobbl NOUYBbI AN UCCNEA0BAHUA KUCIOTHOCTU/LLENOYHOCTU, HEOPTraHUYECKNX
3arpsasHeHuit. ObHapyKeHue xnopua- n cynbdat-noHos B Npobe nousbl. CocTaBNeHUE YpaBHEHUI peaKuui
06HapyKeHuA. CpaBHEHME NOYYEHHbIX NOKa3aTenen C HOPMaTUBHbIMM (CNPABOYHbIMM) 3HAYEHUAMMU.

2. NabopaTtopHana paboTta «OnpeneneHme pH BOAHOM BbITAXKKM NOUYBbI, €€ KUCNOTHOCTU U LLLENOYHOCTU Y.
MNccnepoBaHMe BOAHbIX BbITAMKEK 06pa3L,0B roToBbIX MOYBEHHbIX CMeCel (A1a pa3HbIX TUNOB PacTeHUI).
OnpegeneHne pH No4Bbl C UCNO/Ib30BaHUEM UHAMKATOPOB. OLeHKa TUMOB MOYB B NPeACcTaBAEHHbIX
obpasuax (cMnbHOKUCNAsA, Kucnas, cnabokucnas, HemTpanbHas, WenodHas).

OK 02
OK 07
MNK...

Tema 9.1.5.
UccnepoBaHue

OcHoBHOe copgepiKaHue

10

TeopeTtuueckoe obyyeHue

OKO01
OK 02
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obbeKkToB
6urocoepbl

YuyebHo-MccnenoBaTeNbCKNA NPOEKT B 061acTu uccnenosaHnsa ob6bekToB bnocdepbl. 0630p Tem yyebHO-
NccNenoBaTeNbCKUX MPOEKTOB. ANTOPUTM BbINONHEHMA NpoeKTa. OnpeaeneHune npobiemsl MCCnen0oBaHUS.
MeToabl NoMcKa, aHanm3a 1 06paboTkn MHGOPMaLMKN O NPOEKTE B PA3/INYHbIX MCTOYHUKAX.

MpaKTnyeckue 3aHATUA

O6ocHOBaHME aKTya/IbHOCTU BbIOpaHHOM Tembl. BbiaBneHMe npobiembl nccneqoBaHusa. Boibop 06beKToB U

MeToA0B uccneaoBaHuA. [ocTaHOBKa Ueneld M 3adady  uccnedosaHua. OnpegeneHve  NpoaykTa

nccneposaHusa. OnpegeneHme 3Tanos U COCTaBNE€HUE NAaHa UCCNea0BaAHUS.
3awmTta npoeKra: [lpeactaBneHMe pes3ynbTaToOB BbIMNONHEHUA Y4ebHO-UCCNeAoBaTENbCKUX MPOEKTOB
(BbICTYNNEHME C Npe3eHTaUmeN).

NabopaTtopHbie 3aHATUA

WNccnepoBaHue npegnoKeHHOro 06beKkTa Ha KUCNOTHOCTb, LENOYHOCTb, XMMUYECKMIA COCTaB (3arpasHuTeNy,
MaKpo- U MUKpoanemeHTbl). ObpaboTka pe3ynbTaToB MccnesoBaHMA. OLeHKa KayecTBa MCCeayemoro
06beKTa, UCXo4A U3 pPe3yNbTaToB XMMUYECKOro aHanu13a.

OK 04
OK 07
MNK...

*Pasgen 9.2. WUccnepoBaHME U XUMMMUYECKMW aHannM3 o06beKToB TexHocdepbl (ANA YKPYNHEHHbIX rpynn
cneuyunanbHocreit/ npodeccuin 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
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Tema 9.2.1.
OcHoBbl
nabopatopHom
NPaKTUKK B
npodeccnoHanbHbl
X nabopaTtopumsx

OcHOBHOe€ coaepKaHue

NabopaTtopHbie 3aHATUA

NabopaTopHasa paboTa «OcHOBbI NabOPATOPHON NPAKTUKN Y.
NabopaTtopHan nocyaa u xummnyeckue peaktmebl. OCHOBHble 1abopaTopHble onepaunn. JlabopaTopHoe
obopypoBaHue. TexHMKa 6e3onacHocTK 1 NpaBuna paboTbl (noBeaeHUs) B 1abopaTtopuu.

MpakTnyeckne 3aHATUA

BbINONHEHWE TUMNOBbLIX PACYETOB NO TEMATUKE 3KCMepuUMeHTa (BbIXOA MPOAYKTa peakuMu, Macca HaBecKw,
obbem pactBopuTena). O6paboTKka AaHHbIX, aHaNM3 U OLEHKa WX AOCTOBEPHOCTU (BblUMCNEHUE CpeaHero
3HAYEHMA IKCNEPUMEHTAbHbIX AaHHbIX, NorpewHocTn). MpeacTaBneHue B pasiNyHoOM popme pesynbTaToB
aKcnepumeHTa (Tabnuua, rpadumk, oT4eT, AOKNA4, NPe3eHTauus)

OK 01
MK...

Tema 9.2.2.
XMunyeckui

OcHoBHOe copgepiKaHue

TeopeTtuueckoe obyyeHue

HasHauyeHue TexHM4YecKol Bogbl. TpeboBaHUA K TEXHUYECKOW BoAe MO rpynnam notpebneHus.

OKO01
OK 02
OK 07
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aHanus3 KayecTBO TEXHMYECKOWN BOAbI Pa3HbIX BUAOB. XMMUYECKUIA aHAIN3 U NPOU3BOACTBEHHbIA KOHTPO/Ib COCTaBa TK...
TEXHMYECKNI BOAbI [TeXHMYEeCKON BoAbl. CyLLHOCTb MeToAa TUTPOBAHMUA.

AHann3 TexXHU4YecKoM BOAbl HA KECTKOCTb M Apyrne nokasaTenn. KMCNOTHOCTb M LWEeN0YHOCTb BOAbI.

OnpeaeneHne obuien n ceo6o4HON LWENOYHOCTU (KUC/IOTHOCTU) METOAOM TUTPOBaHUA. pH cpeapbl n meToabl

ee onpegeneHuns. ecTKOCTb BOAblI U METOAbI €€ onpeaeneHus.

MpaKTnyeckue 3aHATUA

Cnocobbl BblpaKeHUsA KOHLLEHTPALUKM pacTBOPOB: MAacCcoBasA A0/1A PAaCTBOPEHHOrO BeLecTBa, MONAPHAA U

MONANbHAA KOHUEHTPaUMK. TUTP pacTBopa. PelueHne NPaKTMKO-OPUEHTUPOBAHHbBIX TEOPETUYECKMX 3a4aHNN

Ha pacyeT KOHLUEHTPaUMi 3arpasHAKWMX BELeCTB WM WX CPaBHEHME C npeaenbHo A0nyCTUMbIMU

KoHueHTpauuamu (MAK).

NabopaTtopHbie 3aHATUA

NccnepoBaHMe XMMUYECKOro cocTaBa Npob TexHUYecKom Boabl.

NabopaTtopHan paboTta Ha BbIGOP:

1. NabopaTtopHana paboTa «OnpeaeneHne xN0p1Ma0B METOL0M TUTPOBAHMA B TEXHUYECKOWN BOAE Y.

OnpegeneHune xN0pua-MOHOB METOLOM apreHTOMETPUM C PUKCUPOBAHUEM KOHL,A TUTPOBAHUA MO METOAY

Mopa (ocagmMTenbHoe TUTPOBaHUE).

2. NabopaTtopHas paboTta «OnpegeneHune KecTtkocTv TeXHUYECKON BOAbl METOAOM TUTPOBAHUAM.

KomnnekcoHoMeTpuyeckoe onpeneneHmne *Kectkocty (CyMmbl MOHOB KanbLns U MarHua) B cpese

aMMOHMIMHO-amMmmuayHoro 6ydepHoro pacteopa (pH 9-10) no obpasoBaHuto ¢ TpUAOHOM b

MaN04NCCOLMNPOBAHHBIX KOMMIEKCHBIX COEAUHEHUN.
Tema 9.2.3. OcHoOBHOe€ coaepKaHue OK 01
Xrmunueckui TeopeTtnyeckoe obyueHune OK 02
aHa/n3 Bosayxa XMMMYECKUI cocTaB aTMochepHoro Bo3ayxa, Bosayxa pabouyel 30Hbl. BpegHble Bewectsa U Npumecu B OK 07

MNK...

BO34yXe XWAbIX I'IOMelJ.I,eHMlZ, B BO34yxe pa6oqel71 30HbI. HOpMaTMBHbIe AOKYMEHTbI. MocnepcteuA
BOSAEI‘ZCTBMH BbICOKO/ KOHUEHTPaUuun Yrnekncnoro rasa Ha OpraHn3m 4esioBekKa. MepOI'IpMFITMFI no
CHUWXEHWUIO YPOBHA 3arpA3HEHHOCTN BO34yXa Mccnep,yerv\of/i KOMHaTbI.

n PaKTU4ecCKkue 3aHATUA
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FMrMeHmMYecKan oLeHKa CTeneHu 3arpasHeHns Bo3ayxa NoMeLeHNa Ha OCHOBE COMOCTaBNeHMUA
KOHLEHTpaLMUnN ANOKCNAA Yrnepoaa C COOTBETCTBYOLLMM FrMIMeHMYECKMM HOPMaTUBOM.

PelleHMe NpakTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHNI Ha pacyeT KO/IMYecTBa BeLLecTBa,
KOHLEHTpaLuii BpeaHbIX Mpumeceit B aTMOCHEPHOM BO3AYXE N BO3AyXe NOMELLLEHUA.

NabopaTtopHbie 3aHATUA

NabopatopHan paboTta «OnpeaeneHne coaep’kaHma Yrn1eKUCNoro rasa B BO3Zyxe MOMELLEHUA 3Kcnpecc-
meTogom». UccnepgosaHne nNpob Bosayxa paboyeint 30HbI. OnpeaeneHue CoaepskaHua YreKUcaoro rasa B
BO3AYyXe MOMELLEHUA 3KCMPECC-MeTOA0M.

Tema 9.2.4.
Xummnueckum
aHanus npob
MaTepunanos
CTpOUTENbHO-
pecTaBpaLMOHHOM
AeATeNbHOCTU U
An3aiHa

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyuyeHume

Knaccudumkauma matepmnanos, UCMO/b3yeMbiX B CTPOUTENbHO-PECTaBPaLMOHHON AeATENbHOCTU NO COCTaBY,
NX Ha3HaYeHuMe N NpUMeHeHne. XMMMUYECKUI aHaIn3 maTepuanos CTPOUTE/IbHO-PECTaBPaLMOHHON
NEeATeNbHOCTU U AM3alHa. XMMMUUYECKUI COCTaB NMUTMEHTOB, KpacuTeel, BAXKYLLMX cMmecei, 0COBEHHOCTU nX
CBOWCTB M NpUMeHeHUA B NpodeccMoHanbHON AeATeNbHOCTU. BelllecTBa, MCNONb3yemble B KayecTse
NMUTMEHTOB M CBA3YIOLIMX MaTepranos. MicTtopuyeckan cnpaBka. CoBpemeHHble maTepuansi.

MpaKTnyeckue 3aHATUA

KauecTBeHHbIN M KONNYECTBEHHbIN COCTaB npo6 maTepunanos CTpOVITeﬂbHO-peCTaBpaLI,VIOHHOﬁ AeATEeNIbHOCTU
n ,u,msaﬁHa. KI'IaCCMd)MKaLI'Mﬂ KpaCoOK Nno YKPbIBUCTOCTHU, NPO3PAYHOCTN B 3aBUCMMOCTU OT MUCNOJIb3yEMbIX
NMUrMEHTOB W CBA3YHOWUX BeELWLECTB. Onpep,eneHme COCTaBa KpaCoOK Ha coaepxaHne MUKpo ¢
MaKpO3/1EMEHTOB. PeweHue NPaKTUKO-OPUEHTUPOBAHHDbIX 3a,u,aHm71 no XMMHUYECKOMY aHanunsy npo6
maTepmnanos CTpOMTeI'IbHO-peCTaBpaLI,MOHHOﬁ AeATeNbHOCTU U ,a,msaﬁHa.

Na6opaTopHble 3aHATUA

NccnepoBaHMe maTepmanoB CTPOUTENIbHO-PECTABPALLMOHHOM AeATENIbHOCTU U AM3aiHa.

NabopaTopHasa paboTa Ha BbIbOp:

1. NabopatopHas paboTa «M3roToBNEeHUE KPACOK (NoA6OP NUIMEHTOB U CBA3bIBAOLLUX BELLECTB)».
NccnepoBaHue NpMpoAHbIX MUHEPANOB, NOlyYEHUE MUTMEHTOB NYTEM XMMUYECKMX PEAKL MM, onpeaeneHme
CBA3YOLWMX MaTepnanos. CpaBHEHWUE YKPbIBUCTOCTM U MPO3PAYHOCTM MOYYEHHbIX KPACOK NyTEM HaHECEHUA
WX Ha INCT Bymaru.

OKO01
OK 02
OK 07
MK...

34




2. TabopaTtopHana paboTta «MccnegoBaHMe CBOMCTB BAMKYLUMX BELWLECTB HA NpUMepe rmnca.
OnpepgeneHne CKOPOCTU CXBATbIBAHUA MPUPOAHOIO N CTPOUTENBHOTO rnnca. PaKkTopbl, YCKOPAOLWMNE U
3ameansAroLlme cxBaTblBaHUE NPUPOAHOro rmnca. NMncoBoe Tecto, TemnepaTypa ero 3acTbiBaHMUA.
CpaBHeHMe CKOPOCTM CXBaTbIBaHWUA NPUPOLHOIO U CTPOUTENIbHOTO r1nca, onpegeneHne Gakropos,
B/INAIOLLNX HA CKOPOCTb CXBaTbIBAHMA CTPOUTENIBHOIO TMMca, onpeaesieHne TeMmnepaTypbl 3acTbiBaHMA
rMNCOBOrO TecTa.

Tema 9.2.5. OcHoOBHOe coaepXKaHue 10 OK 01
UccneposaHue TeopeTtnueckoe obyueHue 2 OK 02
obbeKkToB YyebHo-mccneaoBaTeIbCKNIA NPOEKT B 061acTu nccneaoBaHnsa obbekToB TexHochepbl. O630p Tem yyebHo- OK 04
TexHocoepbl NCcCNeaoBaTe/IbCKMX MPOEKTOB. AITOPUTM BbINOJIHEHMA NpoekTa. OnpeaeneHne npobaembl nccneaoBaHUs. 2 OK 07

MeToabl NOMCKa, aHanM3a 1 06paboTkM MHGOPMaALMKM O NPOEKTE B PA3/IMYHbIX MCTOYHUKAX. [K...

lMpaKTnyeckue 3aHATUA 4

O60CcHOBaHMe aKTya/IbHOCTM BblGpaHHOM TeMbl. BbisBneHue npobaembl uccnegosaHma. Boibop 06beKkToB 1

MeToA0B uccnenoBaHuA. [loctaHoBKa uened U 33agad  uccnegosaHusa. OnpepeneHne NPoAyKTa 2

nccneposaHma. OnpeaeneHume sTanos U COCTaB/IeEHME NlaHa UccnefoBaHuUA.

3awmta npoekta: [lpeacrtaBneHne pe3ynbTaTOB BbINOJHEHUA Yy4yebHO-UCCNenoBaTeNbCKUMX MPOEKTOB 2

(BbICTYNNEHME C Npe3eHTaumen).

NabopaTopHbie 3aHATUA 4

NccnepoBaHue npeanoXeHHoOro o6bekTa Ha KUCIOTHOCTb, LWEeI04YHOCTb, XMMUYECKUI COCTaB (3arpasHUTeNn,

MaKpo- M MUKpoanemeHTbl). ObpaboTKa pesynbTaToB uccnegoBaHusa. OLeHKa KavecTBa Mcciesyemoro 4

06BbEKTA MCXOAA U3 Pe3yNbTaTOB XMMMYECKOro aHan3a
MpomelKyTouHan aTrecTauma No gucumnaunHe (3Kk3ameH)
Bcero 144

*O6pasoBaTenibHaA opraHM3auma BbibUpaeT oguUH MoAY/Nb U3 NPEANOXKEHHDIX.
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3. Ycnosua peanusaumm nporpammbl obueobpasoBatesibHOU AUCLUNIUHDI

3.1. Tpe6oBaHMA K MMHUMAZIbHOMY MaTepPUabHO-TEXHUUYECKOMY obecneueHuto

Ona peanusaumm nporpammbl AUCUMNANHBI AONXKHbI ObITb NPeAyCMOTPEHbI
cnepyouwme cneymanbHblie NOMeLLEHUA: YY4EeOHbINM KabUHET XuMUmn u/nnmn yyebHom
XMMUYeCcKom nabopatopum.

O6opypoBaHMe yuyebHoro KabuHeta (HarnagHble nocobuA): Habopbl
LIAPOCTEPXKHEBDLIX MOAENEN MONEKYN, MOAENN KPUCTANIMYECKUX pPEeLLETOK,
KONNEKUMU MNPOCTbIX U CNOXHbIX BeWecTs W/UAM KONNEKUMU NONMMEPOB;
KONNIEKLUMA TOPHbIX MNOpOA4 M MUHepanos, Tabnunua MeHaeneeBa, yyebHble
dunnbmbl, umMppoBble 06pa3oBaTeENbHbIE PECYPCHI.

TexHuyeckne cpepcTtBa obydyeHMA: KOMMNbIOTEP C  YCTPOMCTBAMMU
BOCMNPOM3BEAEHMA 3BYKa, MPUHTEP, MYAbTUMELMA-NPOEKTOP C 3KPaAHOM,
MYNbTUMELUNNHAA O0CKA, YKa3Ka-Npe3eHTep ANA Npe3eHTauni.

O6opyaoBaHue nabopatopum M paboumx mect nabopatopum: MeH3ypKw,
NUNETKM-KaneNbHULUbl, TEPMOMETPbl, MMWKPOCKOMN, Aynbl, MNpeaMeTHble U
MOKPOBHbIE CTEKNQ, NAAHWeETbl ANA KanenbHblX peakumi, ¢GunbTpoBasibHaA
6ymara, NpomMbIBa/ikM, CTEKNAHHbIE NPOOUPKK, pe3nHOoBbie NPObKKU, GoHaAPUKKY,
Habop peakTUBOB, CTEKNAHHbIE MaJIOYKKM, LWTATMBbI ANA NPOOBMPOK; MepHble
UMAMHAPbI, BOPOHKM CTEKNIAHHbIE, BOPOHKM AenuTenbHble unnmHgpuyeckume (50-
100 mn), cTynKM ¢ nectMkom, papdopoBsble YallKu, MUHLETbI, DUNLTPbI ByMaXKHbIe,
BaTa, MapAaA, YacoBble CTEKNQ, 3/IEKTPOMNIUTKN, nNabopaTopHble LWTATMBDI,
CNUPTOBbIE FOPENKWU, CNUYKKU, NPUbop ANA NoNydYeHUA ras3os (MAM Npobupka c
ra3sooTBOAHON TPybOKOI), AepxaTenn Ana npobupoK, CKAAHKU ANA XpaHeHus
PEeaKTUBOB, pPa3faToOyHble /IOTKU; XMMMUYecKMe cTakaHbl (50, 100 u 200 mn);
WnaTenun; NUHUETbl; TUreNbHble LWMUMNUbl; CeKyHaomepbl (Talimepbl), MepHble
npobupku (Ha 10-20 mn) n mepHble Konbsl (25, 50, 100 n 200 mn), BogsaHas baHs
(MK TepmocTaT), CTEKIAHHbIE MANOUYKN; KOHUYECKME Konbbl ans TutpoBaHusa (50 mn
100 mMn); WMHAMKATOPHbIE MONOCKM Ans onpegeneHna pH u cTaHaapTHas
MHAMKATOPHAA WKana; yHMBEPCAbHbIA MHAMKATOP; nuneTkn Ha 1, 10, 50 mna (unnm
Ao3atopbl HA 1, 5 1 10 mn), 6l0peTKU ANA TUTPOBAHUA, MeANLMHCKME WNPULbI HA
100-150 mn, nabopaTopHbie U/Mnn aHaAUTUYECKMe Becbl, pH-MeTpbl, CYLLIUAbHbIN
WwKad, u Ap. nabopaTtopHoe obopyaoBaHUE.

3.2. UupopMmauMoOHHOe obecneyeHue peannsalmm Nporpammbl

1. Ona peanusaumm nporpammbel 6M6MOTEYHbIA POHA 0bpa3oBaTe/IbHOM
opraHM3aumm A0MKEH UMETb NevYaTHble /UK 3NeKTPOHHbIe 0bpasoBaTesibHble U
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MHGOPMALMOHHbIE  PEeCYpCbl, PEKOMEHAOBaHHble ANA  WUCMNO/Mb30BaHUA B
obpasoBaTe/IbHOM Npouecce, He CTaplue NATU 1eET C MOMEHTa U3AaHus.

2. PekomeHayemble nevyaTHble n3gaHus no peanusaumm
obuweobpasoBaTenbHOM  AUCUMMAMHBI  NPeACTaBAeHbl B METOANYECKUX
pekoMeHaaumax No opraHnsauum obyyeHums.
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4. KOHTpPOANb U OLLeHKa pe3yabTaToB 0CBOEHUA 06Leobpa3oBaTenbHOM
AVUCLUMN/IUHDI

KoHTponb 1 OuEeHKa pe3ynbtatoB  0by4yeHUsA ocyuiecTsnaeTca
npenogasatesiem B Npouecce MNpPOBeAeHUA MNPAKTUYECKUX  3aHATUA U
NnabopaTopHbIX pPaboT, TECTUPOBAHMA, a TaKXKe BbINONHEHUA oby4atowmmuca
MHOMBNAYANbHbIX 33a4aHWKA, NPOEKTOB, WUCCNeAoBaHWW. Pe3ynbTaTbl 0byyeHUA
onpeaenatoT, YTo oby4atowmecs 4OMKHbI 3HaTb, TOHUMATb U AEMOHCTPUPOBATL NO
3aBepLIeHUN U3y4eHUA ANCLUUNANHDI.

Ona dopmmpoBaHUA, KOHTPOIA M OLLEHKU Pe3ynbTaToB OCBOEHUA y4ebHOM
ANCLUNANHDBI UICNONb3YETCA CUCTEMA OLLEHOYHbIX MEPONPUATUIA, NPEeACTABAAOLLAA
cobot Komnnekc y4yebHbIX MeponpuATUIM, COrNacCOBaAHHbLIX C pe3ynbTaTamMu
0byuyeHus u cpopmynmpoBaHHbIx ¢ yyeTtom PIrOC COO (npeameTHble pe3ynbTaTbl
no ancuunauHe) n ®roc Cno.

Ne Monyats / Paszen PesyabTaTr 00y4yeHus OueHoYHbIC MEPONIPUATHS OK
/ Tema

| |OcHoBHOIT MOaYIb

1 [(Paznen 1. DopmMyJaMpoBaTh 0a30BbIE
OcHoBBI MOHSAITUS U 3aKOHBI XMMHMU
CTpOeHust
BelllecTBa

1.1 |Crpoenue atoMoB |COCTaBIATH XUMHUECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKUX (hopMyIbl COeTMHEHHI B XUMHYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTEMEHbIO |IPUPOAA XUMHUUECKON CBSAZM.
pupoaa OKHUCJICHUS XUMHYECKUX 2. 3ajaum Ha COCTaBJICHUE
XUMHYECKON 3JIEMEHTOB, UCXOIS U3 XUMHUYECKUX POpMYIT
CBSI3U BaJICHTHOCTH U JBYXaTOMHBIX COCAMHEHUN

ANEKTPOOTPHUIATENLHOCTH  |(OKCUIOB, CYIb(hUIOB,
THUIAPUJIOB U T.I1.).
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema
1.2 |Ilepumoanueckuii | XapakTepu3oBaTh [TpakTuko-opuentupoanupie  [OK 01
3aKOH M TaONHUIa |XMMHYECKHE IEMEHTH B |TEOPETHUECKUE 3a1aHMs Ha OK 02
J.1. MenaeneeBa [COOTBETCTBUU C UX XapaKTEePU3aLHUI0 XUMHYECKUX
MI0JIO’KEHHUEM B aneMeHToB: «MeTtammnaeckue /
NEPUOJUYECKON CUCTEME  |HEMETaNINYECKUE CBOMCTBA,
XMMHUYECKUX 3JIEMEHTOB AJIEKTPOOTPHULATENLHOCTD U
J.1. Menneneesa CPOJICTBO K 2JIEKTPOHY
XMUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B IIEPUOTHUYECKON
CUCTEME XUMHUYECKHUX
anemeHToB JI.1. MeneneeBay.
2 |Pa3pen 2. CocraBasaTb ypaBHeHus: U | KoHTposbHasi padora
XHuMHYeCKHe cXeMbl XUMHYECKHX «CTpoeHue BellecTBa U
peaKuuu peakuuu XHMHUYeCKHe peaKuun»
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHbIC MEPONIPUATHS

OK

2.1

Tumrsl
XUMHUYECKHUX
peakuui

CocraBiaTh peakuuu
COCJIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMeIICHUS,
OKHCITUTEIHHO-
BOCCTaHOBHTEIIbHBIC
PEaKLUK U PEeaKIHH
KOMIUICKCOOOpa3oBaHus (Ha
npumepe
THPOKCOKOMIUIEKCOB
QIIOMHUHUS U IMHKA) C
y4acTHEM HEOPraHUIEeCKUX
BEIIECTB

1. 3amaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:

— COEJIMHEHUS, 3aMEeILEeHuS,
pasnokeHus, oOMeHa U peaxkiuil
C y4acTHEM KOMILJIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
AIIOMHUHUS U LIUHKA);

— OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
HCII0JIb30BAaHUEM METOJIa
AJIEKTPOHHOTO OarnaHca;

— C y4acTUEM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOIYKTa
peaKIuy COeTMHEHHSI; MacCOBOM
WM 00bEMHOM JT0JIM BbIXO/1a
MPOJYKTA PEaKIMi COECTUHEHUS
OT TEOPETUUYECKH BO3MOXKHOTIO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJYKTOB PEaKIUU;
Macchl (00BEM, KOJTMYECTBO
BELIECTBA) MIPOYKTA PEaKIUH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEIeTICHHON
MAacCOBOU J0JIei paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIEKTPOTUTHIECK
asi IUCCOLIMAIUI U
HOHHBII 00MeH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PeaKIuu
MOHHOTO 0OMeHa ¢
y4aCTHEM HEOPTraHUYECKUX
BEIIIECTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakuuii C yauacTueM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJIEH,
MOHHBIX peakUuid TUApOIN3a
COJIEH, YCTAHOBJIEHUE
M3MEHEHUS KUCIIOTHOCTH CPEJIbL.
2. JIabopatopHas paboTa
«Peakuuu rugponauzay.

OK 01
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema
3 |Pa3gen 3. HccnenoBats ctpoenne 1 |Konrpoabnas paéora
Crpoenne u CBONCTBA «CBOHCTBa HEOPraHMYECKHUX
CBOlicTBa HEOPraHUYeCKHUX BelleCTB |BelleCTB)»
HEOPraHU4eCcKHX
BellleCTB

3.1 |Knaccudukanus, |Knaccuduumposars 1. Tect «Homenkiatypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEIIECTBA |HAa3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBUH C UX BEIIECTB UCXOJI U3 UX
HEOPraHUYECKHX |CTPOCHHEM XUMUYECKON (HOPMYITBI UITH
BEIIECTB COCTaBJICHUE XUMHUYECKOM

(bopMyITBl UCXOSI U3 Ha3BaHUS
BEILIECTBA 110 MEXAYHAPOHOU
WU TPUBHUAIBHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyeT MacCOBOM
70y (MacChl) XHMHUYECKOTO
3JIeMeHTa (COeTUHEHHUS]) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(ukanum, HOMEHKIIaType
U XUMUYECKUM (popmynam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

4. [lpakTyeckue 3aJlaHus Ha
ompeieNieHne XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOU
CBSI3U Y TUTIA KPUCTAIUITMUECKOU
PEIICTKHY.

3.2 |®usuko- VYcranaBiauBaTh 1. Tect «OcobeHHOCTH OK 01
XUMHUYECKHE 3aBUCUMOCTD (DU3UKO- XHUMHYECKHUX CBOMCTB okcuaoB, |OK 02
CBOICTBa XUMHYECKUX CBOMCTB KHCJIOT, OCHOBaHUI,

HEOPraHMYECKHX |HEOPraHWYECKUX BEHIECTB |aM(OTEPHBIX THIAPOKCHUIOB U
BEIIECTB OT CTPOEHUSI AaTOMOB U COJIIC.

MOJICKYJI, 4 TaKKC THUIIA
KpHCTaHHquCKOﬁ peHICTKU

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakluii ¢ ydacTHEeM IPOCThIX U
CJIOKHBIX HEOPTaHMYECKUX
BEIIIECTB: OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(pOTEPHBIX THIPOKCHJIOB,
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HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOLUX UX CBOUCTBA
U CHIOCOOBI TIOJTyYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHUs Ha
CBOWCTBA U ITOJYy4ECHHUE
HEOPraHMYECKUX BEILECTB.
4. JTabopatopHas pabota
«CBoiicTBa METAJJIOB U
HEMETAJIJIOBY.

3.3 |[IpomusBojacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3a/1aHus IO COCTABJICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B | XUMUYECKUX PEAKIIHI C
3Ha4YEHHE U OBITOBOM U y4aCTUEM HEOPTraHUYECKUX
MIPUMEHEHNE B MIPOU3BO/ICTBEHHOM BELIECTB, UCIIOJIb3YEMBIX ISl UX
OBITY U Ha NeSITeIbHOCTH YeJIOBEKa UX |HAEHTU(UKALNUU U
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJIEHHBIX CITOCOOOB

CBOWCTBAMM MIOJIyYEHHUS.

4 |Pa3nen 4. HccaenoBars ctpoenue u |KonrpoJsabHas padora
Crpoenne n cBoiicTBa opranuyeckux |«CTpoeHue u cBoiicTBa
cBOJicTBA BellecTB OPraHU4YecKHUX BellecTB)
OPraHMYecKuX
BellleCTB

4.1 |Knaccudukanus, |Knaccudunmposarthb 1. 3aga"us Ha cOCTaBJIECHUE OK 01
CTPOEHHUE U OpraHMYeCKUe BEIIEeCTBA B |Ha3BaHUI OpraHUYeCKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHUH 110 TPUBHAIBLHON
OpraHU4eCcKuX CTPOEHHUEM WIN MEXIyHapOIHOU
BELIECTB CHUCTEMaTHUYECKOU

HOMEHKJIaType.

2. 3agaHus Ha COCTABJICHUE
HOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (popmyt
OpPraHUYECKUX BEIIECTB
OTZEIbHBIX KJIACCOB.

3. 3amauu Ha onpeeneHue
npocTeiniel GopmMyIbl
OpraHUYeCKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOIO COCTaBa
(B %).
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4.2 |CpoiicTBa YcranaBnuBaTh 1. 3aganus Ha cocTaBlieHHE OK 01
OpPraHUYEeCKUX 3aBHCUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COCIMHEHUN XUMHUYECKUX CBOMCTB peaKkuuil ¢ yqacTuemM

OpraHUYECKUX BEILECTB OT |OPraHUYEeCKUX BEUIECTB Ha

CTPOEHUS MOJIEKYI OCHOBAaHUU UX COCTaBa U
CTPOEHHUS.
2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMHUYECKUX
peaKkuuil, HILTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHHU3MOB MPOTEKaAHUS
JTAHHBIX PeaKkUni 1
T€HETHYECKOMW CBSI3U
OpraHNYeCKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHnle 3a/1a4H 110
YPaBHEHUSIM PEAKINM C
y4acTUEM OpraHUYeCKUX
BELIECTB.
4. JTabopatopHas pabota
«ITonyyenue sTrIIeHA U
M3y4YEHHE €r0 CBOMCTBY.

4.3 |Opranuyeckue O6ocHoBwIBaTh 3HaueHue U |[Ipaktuko-opueHtupoBannpie |OK 01
BEIIECTBA B NPUMEHEHHUE OPTraHUYECKUX |3a/1aHus [0 COCTaBJICHUIO OK 02
KU3HEJESATENILHOC |BEILIECTB B OBITOBOM U XUMHYECKUX PeaKluii ¢
TH YeJIOBEKa. IPOU3BOJICTBEHHOU y4acTUEM OpPraHUYECKUX
[Ipou3BOCTBO U |AEATENLHOCTH YEJIOBEKA UX |BEIIECTB, UCIOJIB3YEMbIX JUISI KX
MIPUMEHEHHE (U3UKO-XMMUYECKUMHU uaeHTU(GUKaAIK B OBITY U
OpPraHUYECKUX CBOMCTBaMH MPOMBIIIJICHHOCTH.

BEIIIECTB B
MIPOMBIIITIEHHOCTH

5 [Pa3nmen S. HUccaenoBats paBHoBecue |KonrpoJsbHas padora
KuneTnveckne H (M CKOPOCTh XUMHYECKHX |«CKOPOCTh XMMHU4YECKOH
TEePMOJAMHAMMYEC |peaKIuH peaKuuu ¥ XHMHU4YeCcKoe
KHe pPaBHOBeCHE»
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHUYECKHX
peakumi

5.1 |Kunernueckue UccnenoBaTh BusiHUE 1. JlaboparopHasi paboTa Ha OK 01
3aKOHOMEPHOCTU |KOHLIEHTpaLUU BBIOOD: OK 02
IIPOTEKAHUS pearupyouux BeIecTB U
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XUMHYECKHUX TEMIIEPATYPBI Ha CKOPOCTh |— «OnpeaeneHue 3aBUCUMOCTH

peakuuit XUMUYECKUX PEAKLUN CKOPOCTH PEAKLUH OT
KOHLIEHTPALIMU PEarupyromux
BELIECTBY;
— «OrnpenieneHye 3aBUCUMOCTH
CKOPOCTH PEaKIUU OT
TEMIIEPATYPHI».
2. IIpakTuKO-OpHUEHTUPOBAHHbIE
TEOPETUYECKHE 3a1aHUs Ha
aHaiau3 (paxTopoB, BIUSIONIMX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKOW PEaKIUH.

5.2 |Tepmomuunamudec |MccnemnoBars BIUSHUE 1. 3amaum Ha pacuersl TermoBbx |OK 01
Kue W3MEHEeHHUsI KOHLEeHTpauun |3¢ddexToB xumuyeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLUU CPEIbl U | ONPEIEICHNE TUIIa peaKluu
MPOTEKAHUS TEeMIIepaTyphl Ha cMeleHue | (1o TerioBoMy 3D PEeKTy: IK30-
XUMHYECKUX XMMHUYECKOTO PABHOBECUS |M SHIOTEPMHUECKHUE).
peakuuil. 2. IIpakTMKO-OpUEHTUPOBAHHBIE
PaBHOBecHE 3aJaHus Ha IPUMECHCHHE
XUMHUYECKUX npunnuna Jle [larense aist
peakuui HaXO0XICHUS HAIIPABJICHUS

CMEIIICHHS] PaBHOBECHS
XMMHMYECKON PEAKLIM U aHAJIN3
(baxkTOpOB, BIUAIOUINX HA
CMEILIEHHE XUMHUYECKOTO
paBHOBECHS.
3. JlJabopaTtopHas pabota
«M3yueHue BIUSAHMS Pa3IMYHbIX
(bakTOpOB Ha CMELIEHUE
XMMHYECKOTO PaBHOBECHSD.
6 |Pa3mex 6. HccaenoBats aucnepcusnie | KonrpoasHas padora no reme
JucnepcHbie CHCTEMBI «/lucnepcHbie cHCTEMbD)
CHCTEeMBI

6.1 |ducnepcHble Pasnuuars ucTHHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02
(baxTopsl UX pacTBOpBI U 2. I[IpakTuKO-OpUEHTHPOBAHHbIE
YCTOMYMBOCTH rpy0OIMCTIEpCHBIE CUCTEMBI | pacUeTHBIE 3aJaHHs Ha

Ha OCHOBC XMMHYCCKOI'O
OKCIICPUMCHTA

JAUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBOI U
HpOI/ISBOI[CTBeHHOﬁ
ACATCIIBHOCTH YCJIOBCKA.
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6.2 |HUccnenoBanue HccnenoBath GpusmnKo- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XUMHYECKUE CBOMCTBA BBIOOD):
JMCTICPCHBIX pa3IUYHbIX BUJIOB — IIpuroToBieHne pacTBOPOB;
CUCTEM JMCIIEPCHBIX CUCTEM — WccnenoBanue 1ucnepcHbIX
CHUCTEM.
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KadecTBeHHbIEe |OpraHu4ecKux M
peakuuu HEeOpraHu4ecKUX BellecTB
o0Hapy:KeHus! € UCNO0JIb30BaHUEM
OPraHMYecKUX U |KayeCTBEHHBbIX peaKiuii
HEOpraHu4ecKux
BellecTB
7.1 |{OGHapyxeHue HccnenoBath 1. JJaboparopnas pabota (Ha OK 01
HEOPraHWYECKNX |KaYeCTBEHHBIC PEaKLINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAJIUTUYECKHE peaKluu
AQHHUOHOB kaTuoHOB [-VI rpynm;
— AHanuTHYecKHe peakiuuu
AQHUOHOB.
2. IlpakTnyeckue 3aJjaHus Ha
COCTaBJICHUE YPaBHEHUI
peakiuii oOHAPYKEHUS
kaTtnoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJIEKYJISIPHOM
Y MOHHOM (opMax.
7.2 |OGHapyxeHHue HccnenoBath 1. JJaboparopnas pabora (Ha OK 01
OpraHUYECKUX KayeCTBEHHbBIC PEAKIINH BBIOOD):
BEIIECTB OpraHMYECKUX coeAuHeHuil |— KadyecTBeHHbIE peakiuy Ha
OTJIEbHBIX OT/IETbHBIX KJIACCOB OT/IeJIbHbIE KIacChl
KJIACCOB C OpraHNYeCKUX BEIIECTB;
HCIOJIb30BaHUEM — KavectBennblit ananus
KaueCTBEHHBIX OpPraHUYECKUX COCAMHEHUN O
peakuuit (GyHKIMOHATIBHBIM TPYIIIIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxiuii OOHapyKEeHUS
OPraHUYeCKUX COETUHEHUI.
Il |[Ipuknaagnoii moayab
8 (Pa3pmex 8. OuenuBath nocjeacTBust |3amura Keiica (¢ y4eTom
Xumus B ObITY U |OBITOBOI H Oyayueil npogeccuoHaIbHON
NPOU3BOJACTBEHH |NPOU3BOACTBEHHOM AeATeJIbHOCTH)

OH JeATEJLHOCTH
YeJI0BeKa

JACATECIbHOCTH Y€/JI0OBECKA C

MO3MIINN DKOJIOTHIEeCKOH
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0e3onmacHoOCTH
Xumus B ObiTy 1 |OnienuBats nocnencteus | Keiic (¢ yaerom Oynymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npo¢eCcCuOHAIBHOU OK 02
U IeATEeNbHOCTH  |IIPOU3BOACTBEHHOMU JESITEIbHOCTH) OK 04
YeJI0BEKa JIESATEIIbHOCTH 4eJIoBeKa ¢ | Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULAN 3KOJIOTMYECKOMN 1. IToTennenue knumara u
0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKeaHa.
2. byaymue marepuaisl s
aBHa-, MallIUHO- U
pruOOPOCTPOCHHUSL.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MpPEnapaTos.
9.1 |Pa3nen 9.1. HNurepnperupoBarth 3amuTa yyeoHo-
HccnenoBanue u |XuMuuyeckue npouecchbl 1 |MCCI€I0BATE]IbCKOI0 MPOeKTa
XUMHYECKH siBJIeHUus B Ouocepe (¢ yueroM Oyayuueit
aHaJn3 00bEeKTOB npogdeccuoHAIbLHOM
ouocdepbl JAesiTeJIbHOCTH)
9.1.1|OcHoBBI BoeimonnsaTe nosneii uka | 1. JlaGoparopras padota OK 01
nabopaTtopHoit 9KCIIEPUMEHTAJILHOTO «OCcHOBBI J1abOpaToOpHOI
MIPaKTUKHU B UCCIICJIOBAHMUS C MPAKTHKN.
npodeccuoHallbH |COOIOICHHEM MPaBUII 2. TunoBble pacyeTsl O

bIX JTA0OPaTOPUAX

0e3omacHOTO OOpaIIeHus ¢
BEIIECTBAMH U
1a00paTOPHBIM
00opynoBaHUEM

TEMAaTHKE YKCIIEPUMEHTA.

3. 3amauu Ha BLIYUCIICHUE
CPEHEro 3HaYCHUS
AKCIIEPUMEHTAJIbHBIX JIAHHBIX,
MOTPEITHOCTH.

4. IlpencraBneHue pe3ynbTaToB
AKCIIEPUMEHTA B PA3IMYHON
dopme (Tabnuua, rpaduk,
OTYET, IOKJIAJl, IPe3eHTalus).
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9.12

XUMUYECKUI
aHaIu3 IpoO BOJIBI

WccnenoBars XuMuaeckuu
COCTaB MPOO BOJIBI

1. Tect «CBoOiicTBa U COCTaB
BOJBI.

2. 3aganne « XUMHUYECKUI
COCTaB BOJbI, THII BOJBI ¥
CIOCOOBI €€ MPUMEHEHUS (C
WCIIO0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IJaHUS Ha
COCTaB BOJBI U CIIOCOOBI
BBIpXCHUST KOHIIEHTPAII 1
nepecyeT KOHIEHTpalui (¢
WCII0JIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTabopatopHas paboTa Ha
BBIOOD:

— OuncTKa BOJBI OT
3arps3HEHU;

— Onpenenenne pH BoabI 1 ee
KHCJIOTHOCTH;

— Onpenenenne KeCTKOCTH
BOJIBI M CITIOCOOKI €€
YCTpaHCHHS.

OK 01
OK 02
OK 07

9.1.3

XUMHUYECKUH
KOHTPOJIb
KayecTBa
MPOJIYKTOB
MMUTAHHUSA

Hccnenosats XuMHUUECKUN
COCTaB MIPOIYKTOB MTUTAHUS

1. Tect «Oprannyeckue u
HEOpraHUYEeCKue BElIecTBa,
BXO/JISIIIME B COCTaB MPOJAYKTOB
MUTaAHUS.

2. IIpakTUKO-OpPUEHTUPOBAHHBIEC
3aJjaHus TI0 KyJIMHAPHOM
TEeMaTHKe.

3. JlJaboparopHas pabora (Ha
BBIOOD):

— O0OHapy»)eHue HUTPATOB B
MPOJIYKTAX MUTAHUS,

— HccnenoBanue NpoIyKToB
MUTaHUS HAa HaJIMYKE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJIM4YUe YTIEBOI0B
(kpaxmail, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHanu3 mpoo
MOUYBEI

HccnenoBaTh XuMUUECKUI
cocTaB Mpo0d MOYBbI

1. Tect mo TeMe « XUMHUYECKUIH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPEHUI».

2. 3aganne «B3anmMocBs3b

OK 01
OK 02
OK 07
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OK

COCTaBa MOYBKI, TUII ITOYBHI U €€
Ha3HAYCHUS.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHWYECKHUX IIPUMECEN B
po0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCJIIOTHOCTH U IIEJTOYHOCTH.

9.15

Uccnenosanne
00BEKTOB
o6uochepsl

HccnenoBaTh XUMUYECKUI
cocTaB 00bEKTOB OHOChEPbI
Ha IIpuMepe POayKTOB
IUTaHMsA, BOAbI U ITOYBbI

Y4ueOHO-1CClIe[0BATENLCKUM
IPOEKT B 00J1aCTH
HACCIIENOBAHUA OOBEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI TPOEKTOB:
1. UccnenoBaHmne cocTaBa
MHHEPaIbHOMN BOJBI U
PEKOMEHIAIIUH TI0 €€
HCITOJIb30BaHHIO.

2. UccnenoBaunue
pa3pylIaroIIero 1eUcTBUs
MIPUPOJIHON BOJBI HA
CTPOUTEIbHBIC MATEPHUAIIBI.
3. CocTaBiieHHE TPOCKTA
IIBETHUKA/0TOpO/1a/cajia B
3aBHCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TTOYB.
4. CocTaBieHHUE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEENI0) B 3aBUCUMOCTH
OT COJIEp)KaHUsI XUMHUECKUX
MAaKpO U MUKPODJIEMEHTOB B
MPOJYKTax MUTAHUSI.

5. MccaenoBaHue KauyecTBa
MMUTHLEBOM BOJIBI.

6. UccnenoBanue npod
BOJIOTIPOBOJAHON BOJIbI HA
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIbCKOXO03SIMCTBEHHOMN
JIeSITEIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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9.2 |Pa3nen 9.2. HNHTepnpeTrupoBaTth YueOHo-ucc/e10BaATEILCKUI
HccnenoBanue 1 |XuMHYeCKHe MPOLECCHl M |MPOEKT (€ y4eToM Oyayiuei
XUMHYECKH siBJIEHNSI B TexHocdepe npogeccuoHaIbLHON
aHaJu3 00beKTOB JAesATeJIbHOCTH)
TexHochepsbl

9.2.1|OcHoBBI Boinmonusate nosneii ukn - | 1. JlaGoparopuas padota OK 01
nabopaTopHOM 9KCIIEPUMEHTAILHOTO «OCHOBBI J1aOOpaTOPHOU
MIPAKTUKHU B HCCIICTIOBAHUS C MIPAKTHKI.
npodeccuoHalIbH | COOII0JIEHUEM TTPaBUIT 2. TunoBble pacyeTsl 1O
bIX TabopaTopusix [6€30macHOTO OOpaIIeHHs C |TeMaTHUKE SKCIIEPUMEHTA.

BEIIECTBAMU U 3. 3agaun Ha BHIYUCIICHUE
71a00paTOPHBIM CpEIHETO 3HAYCHUS
o0opyIoBaHHEM IKCIIEPUMEHTAILHBIX JIAHHBIX,
MTOTPEIITHOCTH.
4. IIpencraBieHue pe3ynbTaTOB
SKCIIEPUMEHTA B PA3ITMYHON
dbopwme (Tabnuia, rpaduk,
OTUET, AOKJIA, TPE3CHTALIH ).

9.2.2 | XuMu4ecKui UccnenoBats xumudeckuii | 1. 3amaum Ha onpeeneHue OK 01
aHaju3 mpoo COCTaB POO TEXHUYECKOW |MEeTaIoB, HEOPTaHUYECKHUX OK 02
TEXHUYECKOU BOJEI QHHOHOB M OPraHUYECKUX OK 07
BO/IBI BELIECTB B TEXHUUECKON BOJIE

pa3HOro Ha3HAYEHUS.

2. IIpakTUKO-OpPUEHTUPOBAHHBIC
TEOpeTUYeCcKHe 3aJaHus Ha
COCTaB BOJIbl U CIIOCOOBI
BBIPAYKEHUS! KOHIIEHTPAIUi U
nepecyeT KOHIEHTpaIuii (¢
HCII0JI30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3aganne « XUMHYECKUH
COCTaB TEXHUYECKOM BOJIbI, TUIT
BOJIbI U CTIOCOOBI €€
MpPUMEHEHUsD (C
MCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaGopaTopHas pabota (Ha
BBIOOD):

— Onpenenenne XJa0pua0B
METOJIOM TUTPOBAHUS B
TEXHHUUYECKOM BOJIE;

— Onpezenenne XeCTKOCTH
TEXHUYECKOH BOJIBI METOJIOM
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TUTPOBAHUSL.
9.2.3| Xumunueckuit Uccnenosats conepxanue |1. Tect no teme «Xumuueckuit |OK 01
KOHTPOJIb YTIIEKUCIIOTO Ta3a B BO3AYXe [cocTaB atmMocdepHoro Bo3ayxa |OK 02
KauecTBa BO3/Iyxa U BO3/IyXa pabouei 30HbD. OK 07
2. [TpakTHKO-OPHEHTHPOBAHHBIC
3aJ]aHUs] HA XUMHYECKUI aHaAIN3
COCTaBa BO3/lyXa.
3. JJabopaTtopHas pabota
«Omnpenenenue conepxKaHus
YIJIEKUCIIOTO ra3a B BO3AyXe
MOMEILEHUs IKCTIpecc-
METOJIOM.
9.2.4| Xumuveckuit HccnenoBaTh mpoOsI 1. Ilpaktuko-opuentupoanusie |OK 01
aHaju3 nmpoo MaTepHUaIOB CTPOUTENBHO- |3aaHUs IO XUMUYECKOMY OK 02
MaTepuaioB pecTaBpaliOHHOM aHaJIM3y Npod MaTepHAJIOB OK 07
CTPOUTENBHO- NEeSITeNIbHOCTH U U3aifHa  |CTPOUTENHHO-PECTaBpalMOHHOMN
pecTaBpallMOHHOM NEeSITeNIbHOCTH U TU3aiHa.
JESTETLHOCTH 1 2. JJaboparopnas padota (Ha
3aifiHa BBIOOD):

— M3roToBieHnEe KPacok

(Mo 160p MUTMEHTOB U
CBSI3BIBAIOIINX BEIIECCTB);

— UccnenoBanue CBOWCTB
BSDKYIIIUX BEUIECTB Ha TIPUMEPE
rHIca.
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK

/ Tema
9.2.5|UccnenoBanue HccnenoBaTh XUMHUECKUH | Y4eOHO-HMCCIIeI0BATEIbCKHMA OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00JacTH OK 02
TEXHOCHEPHI TeXHOC(EPHI HA IPUMEPE  |HCCIIEI0BaHUS OOBEKTOB OK 04
TEXHUYECKOU BOJBI U TEXHOCHEPHI. OK 07

MAaTEpHAIOB CTPOUTEIILHO-
pecTaBpalMOHHOM
NeITeIbHOCTH U JU3aiHa

Bo03MOXHBIE TEMBI TPOCKTOB:

1. KonTponb kauecTBa
TEXHUYECKOH BOJIBI PA3HBIX
BHJIOB B COOTBETCTBHH C
meroaukamu 1o 'OCT.

2. Co3nanue JeKOPaTUBHOM
NITYKaTypPKH.

3. [TurMeHThI B U3ACTUAX U3
CTEKJIa.

4. UccaenoBanue
pa3pymaoIIero IeMCTBUS BOIbI
Ha CTPOMTEILHBIC MaTEPHAIHI.
5. OueHka COCTOSIHUS BO3AyXa
paboueii 30HbI CIIEIUATICTA
(TexHoJora, CTpOUTENS U T.II., C
y4eToM 00J1acTH
npoeCcCUOHATBHOU
JeSITEIbHOCTH) B COOTBETCTBUU
C HOpMaTUBHBIMU
JOKYMEHTaMHU.
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