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1. OBLLIASl XAPAKTEPUCTUKA MPUMEPHOWN PABOYEN NMPOrPAMMDI
OBLEOBPA3OBATE/IbHOM ANCUUNINHDBI «XXUMUSA»

1.1. Mecto AuCUMNAUHBI B CTPYKType OCHOBHOW npodeccnoHanbHOMU
obpasoBaTe/sibHOM NPOrpammbl

ObuweobpasoBatenbHan AUCUUNANHA «XMMUA» U3ydYaeTcA Ha 6a30BOM ypoBHE B
obweobpasoBaTeNlbHOM LUMKAe y4yebHOro naaHa OCHOBHOW NPOPECCUOHANBbHOM
obpa3oBaTeNbHOM NPOrpPammbl YKPYNHEHHbIX rpynn cneymanbHoctel / npodeccuin

TpyA0eMKOCTb ANCUMNINHBI «XMMKUA» Ha 6a30BOM ypoBHe cocTasnaeT 38 4acos,
13 KoTopbix 38 yacoB — 6a30BbIN MoAy/b M 4 Yaca — NpuKnagHon moaynb (1 pasaen),
BK/IIOYAOWMIA NPAKTUKO-OPUEHTUPOBAHHOE COAEprKaHME KOHKpeTHoW npodeccum
AN CNeunanbHOCTHU.

MpuKknagHo moaynb BKAKOYaeT oauH pasgen. Pasgen 5 «Xumua B 6biTy u”
NPOU3BOACTBEHHOM  AEATENbHOCTM  Ye/lOBEKa»  peanumsyetrca  Ana  Bcex
npodeccuin/cneumanbHOCTE Ha MaTepuane KencoB, CBA3AHHbIX C 3KOJ0TMMYEeCcKomn
6e30MacHOCTbIO W OUEHKOM nocneactBuii  6GbITOBOM M NPOU3BOACTBEHHOWM
AeATeNbHOCTM, MNo oTpacaam byaywen npodeccMoHanbHOM  AeATeNbHOCTU
obyyvarowmxcs.

Mepnon obyyveHMa M pacnpegeneHne nNo  cemecTpam  onpegenset
obpasoBaTenbHasA OpraHM3auMa CaMoCcTOATEe/IbHO, C YYETOM JIOTUKN GOPMUPOBaAHUSA
npegMeTHbIX  pe3ynbTaTtoB, O0OWMX W NPOPeccCUOoHaNbHbIX  KOMMNETEHLMUN,
MeXNpeaMeTHbIX CBA3EN C APYTMMM gucumnamHamm obuweobpa3oBaTeNbHOro U
obwenpodeccMoHaNbHOro LMKAOB y4ebHOro naaHa.

1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUN/IUHDI

1.2.1. Uenu v 3aga4um gNCUUNIUHDI

dopmunpoBaHMe Yy CTYAEHTOB NpeACTaBAeHMA O XMMUYECKOW COCTaBAAoLLEN
€CTEeCTBEHHO-HaY4YHOM KapTUHbI MMPA Kak OCHOBbI MPUHATUA PeLleHUN B XKMU3HEHHbIX
M NPOU3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOrO NOBEAEHUA B MPUPOAHOM cpeae.

3agaun AUCUUNINHDI:

1) chdopmmpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MNPOTEKAHUA XUMUYECKUX
NPOLECCOB M ABNEHUI B OKPY)KalOWEN cpeae, LeNOCTHOM Hay4YHOM KapTUHbI MUPa,
B3aMMOCBA3M U B3aMMO3aBUCUMOCTUN eCTECTBEHHDIX HaYK;

2) pa3BUTb yMeHMA COCTaBNATb GOPMY/bl HEOPraHUYECKUX U OPraHUYEeCcKMUX
BELLLECTB, YPAaBHEHMA XMMUYECKUX PeaKLMN, OOBACHATL UX CMbIC/, MHTEPNPETMPOBATb
pe3ynbTaTbl XMMUYECKMUX SKCNEPUMEHTOB,



3) cdopmupoBaTb  HaBblKM  MNPOBEAEHMA  MPOCTEMWNX  XMMWUYECKUX
3KCMEepPUMMEHTa/IbHbIX  MCCNedoBaHMW € cobnogeHvem npasua  6esonacHoro
obpalleHuna ¢ BewecTsamm 1 nabopaTtopHbiM 060pyaoBaHMEM;

4) pa3BUTb YMEHUA WUCNONb30BaTb MHOOPMALMIO XMMMYECKOro XapakTepa U3
Pa3/IMYHbIX UCTOYHUKOB;

5) cdopmmnpoBaTtb ymeHUA NPOrHO3MpoBaTb NOCNEACTBUA CBOEN AEATENbHOCTU U
XMMUYECKUX MPUPOLHDIX, ObITOBLIX M MPOM3BOACTBEHHbIX MPOLECCOB;

6) cdopmupoBaTb NOHMMAHME 3HAYMMOCTU AOCTUNKEHUN XUMUYECKOM HaYKU U
TEXHONOTMIN ANA PA3BUTMA COLMANBHON N NPOU3BOACTBEHHOM cdhep.



1.2.2. NnaHupyemble pe3ynbTaTbl 0CBOeHUA 06weobpasoBaTtenbHOU AucumnamHbl B cootsetrcteumn ¢ ®rocC CrnoO u Ha

ocHose ®I0OC COO
Kog n MnaHupyembie pe3ynbTaTbl 0CBOEHUA AUCLUMN/IUHDI
HanMeHOBaHU
e
dopmupyembl O6uwue! AvcumnanHapHble?
X

KomneTeHuuii

OK 01. B yacTu Tpy[0BOro BOCNUTAHUA: - BNAfETb CUCTEMOM XMMUYECKUX 3HAHWM, KOTopasa  BK/HOYaEeT:

BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHME LUEHHOCTM | OCHOBOMONAralolWmne MoHATUA (XMMUUYECKMA SNEMEHT, aTOM, 3/1eKTPOHHasA

cnocobbl MacTepcTBa, Tpyaoobue; obono4yka atoma, s-, p-, d-31EKTPOHHbIE OPOUTANM aTOMOB, MOH, MOJIEKYNA,

pelleHns - TOTOBHOCTb K aKTUBHOW  [EeATeNbHOCTM | BAaJIEHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTENEHb OKUC/IEHUA, XMMUYECKasn

3a4au TeXHO/I0rMYecKomn " COLMANbHOM | CBA3b, MOJIb, MOJIAPHAA Macca, MONSAPHbLIM 06bem, yriepodHbld CKener,

npodeccnoHan | Hanpas/IEHHOCTU, CMNOCOBHOCTb WMHUMUMMPOBATb, | GYHKUMOHANbHAA rpynna, paanKkana, U3oMepusi, U3OMeEpPbI, TOMOJIOTUYECKUI

bHOWM NNaHUPOBaTb W  CaMOCTOATE/IbHO  BbIMOJIHATL | pAA4, TFOMOJIOTM,  YIrNeBoAopOAdbl, KUCAOpoA- W asoTcoaepKaume

AEeATEeNbHOCTU | TaKYo AeATE/IbHOCTb; coeinHeHnsi, BUONOTMYECKM aKTUBHbIE BeLLecTBa (yrnesoabl, *Kupbl, 6enku),

NPUMEHUTENbH | - NHTepec K Pa3INYHbIM cbepam | MOHOMEpP, MNOJNMMEpP, CTPYKTYPHOE  3BEHO,  BbICOKOMOEKY/APHbIE

0 K pa3/IMyHbIM | NPodeccUoHaNbHOM AeATENBHOCTH, COINHEHUS, KPUCTa/IZIMYECKAs pPeLleTKa, TUMbl XUMUYECKUX peaKkuui

KOHTEKCTam OsnapgeHue YHUBEpPCaNbHbIMMU y4yebHbIMM | (OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE, 3K30-U 3HAOTEPMMUYECKME, peakumm
no3HaBaTeNIbHbIMU AeCTBUAMM: WOHHOTO obmeHa), pacTeop, 3/IEKTPOJINTBI, HE3NEeKTPOINTHI,
a) 6a3oBble IorMyeckme aeicTema: 3NIEKTPOINTUYECKAA ANCCOLMALINA, OKUCNTENb, BOCCTaHOBUTE/b, CKOPOCTb
- CaMOCTOATEIbHO dopmynnposaTb M | XMMMYECKOWN peakLnmn, XMMUYECKOE PaBHOBECKE), TEOPUN U 3aKOHbI (Teopus
aKTyannsupoBaTb Npobsiemy, paccmatpumBaTb €€ | XMMUYECKOro CTPOEHUA opraHuyeckux Bellects A.M. bytnepoBsa, Teopus
BCECTOPOHHE; NEKTPONIUTUYECKOM  AuccoumaumKn,  nepumoamyeckuin  3akoH  [O.U.
- YCTaHaB/MBATb CYLIECTBEHHbIA MNpuU3HaK wan | MeHaeneesa, 3aKOH COXpaHeHun Macchbl), 3aKOHOMEPHOCTH,
OCHOBaHMA ANA CpaBHEHMA, KnaccudUKaumMm U | CUMBOJIMYECKUI A3bIK XMMMUK, GAKTONIOTMYECKME CBeAEHUA O CBOMCTBAX,
0606u1eHusn; cocTaBe, nNOJy4YeHMM U HE30NaCHOM  MCMO/b30BAHUU  BaXKHEMLLUX

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLumm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




- onpegenatb UeNN OeATeNbHOCTH,
napameTpbl U KPUTEPUU UX AOCTUKEHUS;
- BbIAABNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B
paccMaTpMBaEMbIX ABNEHUAX;

- BHOCUTb  KOPPEKTUBbI B  AEATENbHOCTb,
OLEHMBATb COOTBETCTBME Pe3y/bTaTOB LENAM,
OLLEeHMBATb PUCKM NOC/EACTBUN AEATENIbHOCTY;
- pa3suBaTb KpeaTMBHOE  MbilJEHUNE
peLleHUM KU3HEHHbIX Npobaem

6) 6a3oBble UccnegoBaTenbcKkue AecTema:

- BNageTb HaBblkamu y4yebHO-uccnenoBaTe1bCKoM
" NPOEKTHOM [eATeNbHOCTY, HaBblKamu
paspeleHua npobnem;

- BbIIBNATb MNPUYUHHO-CNEACTBEHHbIE CBA3U U
aKTya/M3MpoBaTb 33434y, BblABUraTb rMnoTesy ee
peweHus, HaxoAuTb aprymeHTbl ans
[0OKa3aTeNbCTBa CBOMX YTBEPXKAEHWM, 3aAaBaTb
napameTpbl MU KpUTEPUU peLleHns;

- aHaNU3MPOBaTb MOJyYEHHble B XOAE pPelleHUs
3aauM pes3ynbTaTbl, KPUTUYECKU OLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEeHWe B
HOBbIX YC0BUAX;

- YMeTb NepeHOCUTb 3HaHMA B NO3HABATE/NbHYIO U
NpaKTU4YecKyto 061acTu KU3HeaeaTeNbHOCTH;

3agaBaTb

npwu

- YMeTb WHTErpMpoBaTb 3HAHWA W3  Pa3HbIX
npeamMeTHbIX obnacrel;
- BblgBMraTb  HOBble  uMAew, npegnaratb

OPUrnHasbHble NOAXO4bl U PELLEHUA;
- CNoCcoBHOCTb MX MCNONb30BAHMSA B
no3HaBaTe/IbHOMN U cou,maanoﬁ NnpakTuKe

HEOPraHUYEeCKMX W OpPraHUYEeCKUX BeWEecTB B ObITy W NPaKTUYECKOM
AeATeNIbHOCTM Ye/10BEKa;

- YMeTb BbIABNATb XapaKTepHble MPU3HAKM M B3aMMOCBA3b W3YYEHHbIX
NMOHATUI, NPUMEHATb COOTBETCTBYIOLLME MOHATUA NPU ONMUCAHUM CTPOEHUSA U
CBOWMCTB HEOPraHMYECKUX M OPraHMYECKUX BELLECTB M WX MNPEBPaLLEHUN;
BbIABNATb  B3aMMOCBA3b  XMMWYECKUX  3HAHUWA C  MOHATUAMM U
npeacTaBfeHUAMMN APYIMX eCTECTBEHHOHAYYHbIX MPeAMETOB;

- YMeTb WCMNoNb30BaTb HAaUMEHOBAHMA  XMMMUYECKUX  COEeAMHEHUN
MEXAYHapOAHOro COl3a TEOPETMYECKOM WU  MPUKNAAHON XUMUU U
TPUBMA/IbHbIE HAa3BaHWA BaKHEMWMX BewecTB (3TWEeH, aueTUNeH,
ravuepuH, eHon, bopmanbaerna, YKCycHas KUC/0Ta, INLWH, YrapHbIA ras,
YINEeKUCAbIM ra3, aMMMaK, ralleHas U3BecCTb, HeraleHan U3BecTb, NUTbeBasn
coga M Apyrux), cocTaBnATb GOPMY/bl HEOPraHUYECKUX U OPraHUYecKux

BELLEeCTB, YPABHEHUA XMMWYECKMX pPeakuui, OODBACHATbL WX CMbICH;
noaTBeprKAaTh XapaKTepHble XMMUYECcKue CBOICTBA BELLECTB
COOTBETCTBYHOLWMMMN IKCMEPUMEHTAMMN U 3aNUCAMMN YPABHEHUMA XMMUYECKUX
peakuuii;

- YMeTb YCTaHaB/NMBaTb MPUHAANEKHOCTb M3YYEHHbIX HEOPraHUYECKUX WU
OpPraHMYeCKMX BELLECTB K ONpeseneHHbIM KNaccam M rpynnam CoeauHEHUNR,
XapaKTepM30BaTb MX COCTAB W BaXKHeMLIMe CBOMCTBA; ONpenenAatb BUAbI
XMMMYECKUX CBA3EN (KOBANEHTHasA, MOHHAA, MeTalInYecKas, BOLOPOAHaAsA),
TUMbI KPUCTANIIMYECKMX PELLETOK BELLECTB; KAAaccPUUMpPOBaTb XMMUYECKME
peakuumu;

- chopmupoBaTb NpPeacTaBAEHMA: O XUMWUYECKOM  COCTaBASIOLLEN
€CTECTBEHHOHAYYHOW KapTUHbI MUPA, POAN XMMWW B MO3HAHWUWU ABAEHUMN
npupogbl, B8 GOPMUPOBAHUM MbBIWNEHUA U  KYyAbTypbl JINYHOCTKH, ee
OYHKUMOHANbHOM rPaMOTHOCTU, HE0BX0AMMOM ANs pelleHma NPaKTUUYECKUX
3a/la4 U 3KOI0TMYECKM 0HOCHOBAHHONO OTHOLLUEHUA K CBOEMY 340POBbIO U
NPUPOLHOM cpese;

- YMeTb MPOBOAMWTbL pacyeTbl NO XMMUYECKUM GOPMYyNnam WU ypaBHEHUAM
XMMMYECKMX  peakuMih C  WUCMONb30BaHMEM  PU3NYECKUX  BENUNYUH,
XapaKTepu3yoLWwmux BeLecTBa ¢ KONMYECTBEHHOM CTOPOHbI: Maccbl, 06bema




(HopmanbHble yCn0BMA) ra3os, KO/MYECTBA BELLECTBA; MCMNONb30BaThb
CUCTEMHbIE XMMMUYECKME 3HaHMUA ANA NPUHATUA PEelleHUn B KOHKPETHbIX
MU3HEHHbIX CUTYaLMSAX, CBA3AHHbIX C BELLEeCTBAaMM U UX NPUMEHEHMEM

OK 02.
Ncnonb3oBaTb
COBpPEMEHHbIe
cpeacTsa
NMOMCKa,
aHanusa u
WHTepnpeTaum
n uHpopmaymm
n
MHPOpMaLMOH
Hble
TEXHONOTUU
ana
BbINOJIHEHUA
3aja4
npodeccnoHan
bHOM
AeATeNIbHOCTH

B 06nacTh LLEHHOCTU HAaYYHOro NO3HAHUA:

- CchOPMMPOBAHHOCTb MMWPOBO33PEHMUS,
COOTBETCTBYIOLLEIO  COBPEMEHHOMY  YPOBHIO
PasBUTMA HayKM U 0OLECTBEHHON MNpPaKTUKW,
OCHOBAHHOrO Ha ananore KyNbTyp,
CNocobCTBYOWEro OCO3HAHUID CBOEro MecTa B
NOJIMKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBOW W YUTATENIbCKOM
KYNbTYpbl Kak CpeacTBa B3aMMOAENCTBUA MeXay
N0AbMU M NO3HAHUA MUPa;

- 0CO3HaHMEe UEHHOCTM Hay4yHOM AeATeNbHOCTH,

FTOTOBHOCTb  OCYLLECTBNATb  MPOEKTHYH W
nccnesoBaTenbCeKyto [eATeNbHOCTb
MHAMBUAYANBbHO U B rpynne;

OBnageHue YHUBepCaNnbHbIMMU y4ye6HbImu

nNo3HaBaTe/ibHbIMU AeUCTBUAMM:

B) paboTta c uHpopmaumen:

- BNlafeTb HaBblKaMW NONy4YeHUA MHGOPMALUKN K3
WUCTOYHMKOB pPasHbIX TWUMOB, CAaMOCTOATE/IbHO
OCYLLECTBAATb NMOWUCK, aHaNU3, CUCTEMATU3ALMIO U
WHTepnpeTaumo MHGOPMALMKU PA3/IUYHBIX BUMAOB
n dopm npeacTaB/eHUS;

- CcO34aBaTb TEKCTbl B Pas/IMYHbIX dopmaTax c
y4yeToM HasHayeHuMAa UHOGOPMAUMM U  LeneBou
ayautopun, Bblbupasa onTumanbHyro  dopmy
npeAcTaBfeHUA U BU3yanm3aunm;

- OUEHMBATb [AOCTOBEPHOCTb, NETMTUMHOCTb
WHPOPMaLMM, ee COOTBETCTBME MNPABOBbIM MU
MOpPasibHO-3TUYECKMM HOPMaM;

- YMeTb MJIaHUPOBaTb W  BbINOJHATb  XMMMUYECKUN  IKCMEPUMEHT
(npeBpalWeHNAs OpraHUYECKUX BELLEeCTB MNpPM HarpeBaHWMW, MOJyYeHue
3TUNEHa N U3YyYeHUEe ero CBOMCTB, KaueCTBEHHble peaKuuu Ha anbaernapl,
Kpaxmasna, YKCYCHYI KWUCAOTYy; AeHaTypauusa OenkoB Mpu HarpesaHuu,
UBeTHble peakumn 6enKkos; MNPOBOAUTL PeakuMm WOHHOro obMmeHa,
onpeAenATb cpeay BOAHbIX PAacTBOPOB, KaYeCTBEHHbIE peakLmn Ha cynbdaT-
, KapboHaT- M Xx/10pMA-aHUOHbI, HA KAaTMOH aMMOHMA; peLlaTb
3KCnepMmeHTanbHble 3agaunm no temam "MeTtannbl" n "Hemetannbl") B
COOTBETCTBMMU C MpaBUAaMM TexHWKM 6e3onacHocTM npu obpalieHun ¢
BeLLecTBaMMn 1M NabopaTopHbiM 060pyAOBaHUEM; NPEACTaBAATb pe3y/bTaTbl
XMMMYECKOTO 3KCnepmMmeHTa B Gopme 3anncu ypaBHEHNI COOTBETCTBYOLLUX
peakuunii u popmynmpoBaTb BbIBOAbI Ha OCHOBE 3TUX Pe3yNbTaToB;

- YMeTb aHanM3MpoBaTb XMMMYECKYl0 MHPOpMaLMio, MNoayYaemy Wu3
pa3HbIX WUCTOYHUKOB (CcpeacTB maccoBoi WMHbOpmauuu, ceTb MHTepHeT U

Apyrve);

- BNaAeTb OCHOBHbIMW METOAAMM HAy4yHOro MNO3HAHMA BeLecTs W
XMMMUYECKUX  ABNeHW  (HabnwogeHue,  U3MepeHWe,  SKCMEPUMEHT,
MOAENMNPOBaHME);

- YMeTb MPOBOAUTbL PacyeTbl N0 XUMMYECKMM GOpMynam M ypaBHEHUAM
XMMMWYECKMX  peakuMil C  WUCMONb30BaHMEM  PUBUYECKUX  BENIUNYUH,

XapaKTepusyrwuwnx seulecrtsa C KO/INYEeCTBEHHOM CTOPOHDbI: MaccChbl, obbema
(HOpMal'Ibele yCl'IOBVIFI) ra3oB, Ko/m4yecrtBa BewecCTBa, WCNO/1b30BaATb
CUCTEMHbIE XUMUNYECKNE 3HaHUA AONA NPUHATUA DELUEHMVI B KOHKpPEeTHbIX
HKU3HEHHbIX CUTYaLLUAX, CBA3AHHbIX C BEWEeCTBaMN U UX MTPUMEHEHNEM




- ucnonb3oBaTb cpeacTtBa MHPOPMALMOHHBIX M

KOMMYHUKaAUNOHHbIX TeXHo/iorMi B peweHnn
KOTHUTUBHDbIX, KOMMYHUKaATUBHDbIX n
OpraHn3aunoHHbIX 3a4a4 C CO6!1I'OA€HVIEM

TpeboBaHM 3PrOHOMUKK, TEXHUKM Be3onacHoCTy,

TUTMeHbl, pecypcocbeperkeHna, nNpaBoOBbiX U
3TUYECKUX  HOPM, HOPM  WMHPOPMALMOHHOM
be3onacHocTy;

- BNaeTb HAaBblKaMM Pacno3HaBaHMA U 3aLLMUTbI
nHbopmaumm, MHGOPMaLMOHHOM 6e30NacHOCTH
JIMYHOCTY;

OK 04.
3ddpeKkTnBHO
B3aMMOeicTB
0BaTb U
paboTaTb B
KONNEeKTUBE u
KOMaHAe

- rOTOBHOCTb K CamMopasBUTUIO,
CaMOCTOATE/IbHOCTM M CaMOOMNpeaeNeHuto;
-oB/lageHue HaBblKamu y4yebHo-
nccnenoBaTeIbCKON, MPOEKTHOM U CcouManbHOM
OEeATEeNbHOCTH;

OBnageHue YHUBeEpCaNnbHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMM:

6) coBmecTHaA fAeATeNbHOCTDb:

- MOHMMaTb W MWCMNONb30BaTb NPEUMYyLLECTBA
KOMaHAHOW N NHANBUAYaNbHOM paboThbi;

- NPUHMMATb UEen COBMECTHOW AeATeNbHOCTH,
OpraHn30BbIBaTb U KOOPAMHUPOBATb AEUCTBUA MO
ee [JOCTUMKEHMUIO: COCTaB/ATb NJaH AeUCTBUN,

pacnpeaenAtb  PoOAM  C  Y4ETOM  MHEHWM
YYaCTHMKOB 06Cy»KAaTb pe3ynbTaTbl COBMECTHOM
paboTbl;

- KOOpAMHUPOBATb M BbINOAHATL paboTy B
yCNOBUAX peanbHoro, BMPTya/bHOro n
KOMBWHNPOBAHHOTO B3aMMOAENCTBUA;

- OCYLW,eCTBNATb MO3UTUBHOE CTpaTernyeckoe

noeegeHune B pPas3IMYHbIX CUTYaUUAX, NPOABNATb

- YMeTb NNaHWpoBaTb W  BbINOAHATb XMMMUYECKMIA  IKCMEepUMEHT
(npeBpalweHNa oOpraHUYECKMX BeLWecTB MNpM HarpesaHuMW, MoayYeHue
3TUNEHA U M3YyYEHWEe ero CBOWMCTB, KAYeCTBEHHble peaKkUuMn Ha anbaeruapl,
Kpaxman, YKCYCHYI KUCNOTYy; pnAeHaTypauua 6enkoB npu HarpesBaHWUM,
LUBETHble peakuuMm 6enKkoB; NPOBOAUTL pPeaKkUMM WMOHHOro 0bMmeHa,
onpeaensaTb cpeay BOAHbIX PAacTBOPOB, KaYeCTBEHHble peakLumn Ha cynbdar-
, KapboHaT- W X/0pUA-aHMOHbI, HA KaTMOH aMMOHMA; peLlaTb
3KCnepMmeHTanbHble 3agaunm no Ttemam "Metannbl" n "Hemetannbl") B
COOTBETCTBMMU C MpaBUAaMU TeXHWKM 6e3onacHocTM npu obpalieHun ¢
BeLlLecTBaMM M labopaTopHbiM 060pya0BaHUEM; NPEACTaBAATb Pe3yabTaThbl
XMMMYECKOTO 3KCNepmMmeHTa B Gopme 3anncu ypaBHEHNI COOTBETCTBYOLLUX
peakuunii 1 popmMmynmpoBaTb BbIBOAbl HA OCHOBE 3TUX PE3yNbTaToB




TBOPYECTBO " BOOOpaKeHue, ObITb
MHULMATUBHbIM

OsnageHne yHUBEpPCa/ibHbIMU PeryaaTUBHbIMMU
hencTBmamu:

r) npuHATHe ceba n apyrux noaei:

- NPUHUMATb MOTUBbI N apPryMeHTbl APYrux ntoaen
npwv aHaan3e pe3ynbTaToB AeATEeNIbHOCTY;

- NpM3HaBaTb CBOE MPaBO M MPaBO APYrux ntoaen
Ha OWWOKM;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C

No3MLMK APYrOro YeN0BEKa;

OK 07.
CoaencresoBaTb
COXPaHEeHUIO
OKpYy:KatoLe
cpenpbl,
pecypcocbepe
eHuto,
NPUMEHATb
3HaHusA 06
N3MEHEHUMN
KAuMmara,
NPUHLMNbI
b6epexknneBoro
npoun3BOACTBA,
3pdEeKTUBHO
nencTsoBaTb B
Yype3BblYaMHbIX
CUTyaumax

B 061aCcTM 3KON0OrMYECcKOro BOCNUTaHUA:

- cpOPMMPOBAHHOCTb 3KONOTMYECKON KyNbTypbl,
NOHWUMaHUE BUAHUA COLMANBbHO-IKOHOMUYECKUX
NPOLECCOB Ha  COCTOAHME  NPUPOAHOW M
CouManbHOW cpeapl, OCO3HaHWe rnobanbHOro
XapaKTepa 3Konormyeckux npobnem;

- NNIaHUPOBAHWE U OCYLLECTBAEHME AENCTBUIN B
OKpy)Kalolen cpege Ha OCHOBE 3HaHWUA Lenen
YCTOMYMBOrO Pa3BUTMA YeI0BEYECTBa;

aKTMBHOE HenpuaTue AOencTBUiA, MNPUHOCALLMUX
Bpes, OKpyKaloLwen cpeae;

- YMeHue MpOorHo3mpoBatb HebnaronpuATHble
3KONI0TMYeCcKMe MnocneacTsma npeanpuHUMaemMblxX
AencTBUi, NpeaoTspaLlaTh Ux;
- paclwmpeHune onbiTa

3K0JIOrMYecKom HanpaBaeHHOCTU;
- OBJ1lageHne HaBblkamu yLIe6HO-VICC}1€LI,OBaTeI1bCKOﬁ,
I'IpOGKTHOﬁ n cou,maanoﬁ AeATENbHOCTU,

AeATENNIbHOCTU

- chopmupoBaTb MPEACTaBAEHMA: O XMMMUYECKOW  COCTaBAAOLLEN
€CTeCTBEHHOHAY4YHOM KapTWHbl MUpPa, POIM XMMMUU B MO3HAHUM ABNEHWUM
npupoabl, B GOPMUPOBAHUN MbIWIEHUA WU KyAbTypbl JIMYHOCTM, ee
bYHKUMOHANbHOW rPamMOTHOCTH, HeOBX04MMOW ANs peLleHna NPaKTUYECKMX
3334 M 3KONOrM4Yeckn o60CHOBAHHOIO OTHOLLIEHMA K CBOEMY 340POBbi0 U
npupoaHoi cpeae;

- yMeTb cobntoaaTh NpaBuia 3KOOTMYECKM LenecoobpasHoro noseaeHma B
ObITY M TPYAOBOM AEATENIbHOCTM B LLENAX COXPAHEHWS CBOEro 340pO0BbA U
OKpy:Kalowen NpupoaHON cpeabl; y4MUTbIBaTb OMACHOCTb BO3AENCTBUA Ha
YKMBble OpPraHn3mMbl onpeaeneHHbIX BELLECTB, MOHMMAn CMbIC/A NoOKasaTens
npeaenbHOM AONYCTUMOMN KOHUEHTPaUUM

MnK3...

3 MK ykasblBatoTca B cooTBeTcTBUM ¢ DIOC CMO peannsyemoit npodeccun / cneumansHoCTH




2. CTPYKTYPA U COOEPKAHME OBLLEOEPA30BATE/IbHOM AUCLUM/IUHDI

«XUMUA»

2.1. O6vem aucumMnaAnHbI U BUADbI y4ebHOo paboTbl

Bug yuyebHol paboTbi

O6bem B yacax

O6bem obpasoBaTesibHOM NPOrpamMmmbl AUCLUNJIUHDI 38
B T.uU.

OcHOBHOE€ coaepKaHue 38
BT. Y.

TeopeTuyeckoe obyyeHue 18
NpaKTUYeCcKue 3aHATUA 6

NnabopaTopHble 3aHATUA 10
MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAaepKaHue (cogeprkaHue

NPUKNAZHOro moayns) 4

BT. 4.

TeopeTuyeckoe obyyeHue 2

NpPaKTUYECKne 3aHATUA 2

Mpome’KyTouHan aTrectauma (3aver) 2
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2.2. TemaTnyeckuil iaH u cogepkanue aucuuruinael OYIIL 7

HaunmenoBanue Conepxanue yueOHOro Marepuaia (OCHOBHOE U MPOQecCHOHAIbHO-OPHEHTHPOBAHHOE), TA00paTOPHBIE U MTPAKTHUECKHE OB1en Hacon dopmupyemble
pa3zesoB U TeM 3aHATHSA, IPUKIATHOW MOAYIh KOMITETCHIINN
1 2 3 4
OCHOBHOE COfIepKaHne 38
Paznen 1. OcHOBBI CTpOEHHUS BelecTBa 8
Tema 1.1. OCHOBHOE COIEPKAHUE 4 OK 01
Crpoenue aToMoB Teoperudeckoe oOyueHUe: 2
XMMHIECKHX CoBpeMeHHasE MoOJAeNb CTpoeHHs aroma. CHMBONMYECKHH S3BIK XHMHU.XHMHUYECKHH DIIEMEHT. JIJIeKTPOHHAs
SJIEMCHTOB U KOH(UTyparmuss aroMa. KiaccHUKAIis XAMHYECKAX DIEMEHTOB (s-, P-, O-ameMeHTsl). BajneHTHBIE 3JIE€KTPOHBIL.
HIppoaa BanenTHOCTb. DNIEKTpOHHAs NPUPOJA XUMHUYECKOH CBSA3H. OJEKTPOOTPULATENBHOCTh. BUABI XUMHUYECKOH CBSI3U
XMMHYECKOH CBA3H (KoBaJleHTHAsI, HOHHAS, METAIJIMYECKasi, BOJOPOJIHAS) U CIIOCOOBI e¢ 00pa30oBaHus
JlabopaTopnas padota Nel: 2
Pemenne 3agaHuii Ha HCNONB30BAaHME XHUMUYECKOM CHMBOJIMKM M Ha3BaHUM COCIMHEHMM II0 HOMEHKJIAType
MEKAYHAPOIHOTO COI03a TEOPETUUECKOM U MPUKIAJHON XUMHH M TPUBHAIBHBIX Ha3BaHUW JUIS COCTABJICHHS XUMHYECKUX
(hopMyn ABYXaTOMHBIX COEIUHEHHWH (OKCHIOB, CyNb(WAOB, THAPUAOB U T.N.) U APYTUX HEOPTaHWYECKHX COCITUHEHHUH
OTHEIBHBIX KIACCOB.
CamocrosTenbHas paboTa: YCTaHOBJIEHHE CBS3H MEKAY CTPOCHHEM aTOMOB XHMHUYECKHX 3JIEMEHTOB M HEPHOANIECKIM 1
W3MCHEHHEM CBONCTB XHUMHYECKHX 3JIEMEHTOB M HMX COCAMHEHHWH B COOTBETCTBUH C MOJOXKEHHEM Ilepnommdeckoit
CHCTEMBI.
Tema 1.2. OcHOBHOE cOJIep>)KaHue 4 OK 01
IMepuoandeckuii Teoperuyeckoe 00yueHue 2 OK 02
3aKOH M Tabnuia [Tepuoanueckas cucrema xumuueckux snemeHToB /.M. MenneneeBa. ®uzuueckuid cMbicia [lepuoanyeckoro 3akona .M.
H.N. Menneneesa MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BEILIECTB B COOTBETCTBUU C MOJIO)KEHUEM XUMHUYECKOT0 3emMeHTa B [lepuoanueckoi cucreme. MupoBo33peHueckoe 1
HayyHoe 3HaueHue [lepuonnyeckoro 3akoHa /.M. Mengeneesa. [Ipornosst .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHUYECKHX IEMEHTOB.
[pakTryeckas paboraNel 2
Permenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKHX 33JaHUI Ha XapaKTepU3aIMI0 XUMHIECKUX 3JIEMEHTOB
«Meramieckue / HEMETaAIIMYECKAE CBOWCTBA, 3IEKTPOOTPUIATEIHHOCTh XUMUIECKUX 3JIEMCHTOB B COOTBETCTBHH C MX
3JIEKTPOHHBIM CTPOEHHUEM U TIOJIOKEHHEM B IIEPUOJMUYECKOH crcTeMe XuMuieckux anemenTos J[.1. Menneneesa»
Pazpen 2. Xumunueckue peakquu
Tema 2.1. Turmsl OCHOBHOE COZIepIKaHUE 6 OK 01,
XUMHYIECKHIX Teoperndeckoe oOyueHme 2
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peakuui

KﬂaCCI/I(l)I/IKaHI/Iﬂ W TUIIBI XUMHWYCCKUX peakum?[ C y4aCTHEM HCOPraHUYCCKUX BCIICCTB. CocraBiieHue ypaBHeHI/Iﬁ peaKuHﬁ
COCAMHCHU A, PA3JIOKCHUS, 3aMCIICHUS, O6MeHa, B T.Y. peaKuMﬁ TOpC€HUs, OKHUCIICHUA-BOCCTAHOBJICHU.

ypaBHeHI/IH OKHCJICHHSI-BoccTaHOBICHUS. CTeneHb okucieHus. OKUCINUTENb M BOCCTaHOBUTEb. COCTaBlIeHUE U
YpaBHUBAHUC OKUCIUTECIIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ METOAOM JJICKTPOHHOT'O bananca. OKHCIUTEILHO-
BOCCTAaHOBUTECIIBHBIE PEAKIIUN B IIPHUPOJAE, ITPONU3BOACTBEHHBIX ITPOLECCAX U KUBHEACATECIBHOCTH OPraHu3MOB

JlaGopaTopHast paboTa No2
KonmyecTBeHHBIE OTHOIICHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHU M PacyeThl IO YPaBHEHHAM

XMMHUYECKUX peaknuil. Monp Kak eIuHWIa KOJIWYecTBa BemecTBa. MomspHas macca. 3aKOHBI COXPAHEHHS MAacChl H 2
SHeprud. 3akoH ABoraapo. MoisipHbBII 00BeM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta30B. PacdeThl 1Mo ypaBHCHHAM
XMMHUYECKHX PEaKIIH C NCII0JIb30BAHIEM MAacChl, 00beMa (HOpMAIBbHBIC YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE coJiep)KaHuE OK 01
DNIEKTPOIUTHYECKAS 5 OK 04
JTUCCOITHALIUS U ,
HOHHBIA OOMCH
JlabopaTopnas pabotaNe3 2
Peakiun noHHOTO OOMEHA
Paznen 3. CrpoeHue U cBOiicTBa HEOPraHUYECKUX BEIECTB
Tema 3.1. OcCHOBHOE cOJiep)KaHuE OK 01
Knaccudpuranpus, JlabopatopHas pabota Ne 4 OK 02
HOMEHKJIaTypa I'eneTnueckast CBSI3b MEXIY KJIacCaMM HEOPTaHHMYECKUX COEAUHEHUN
CTPOEHUE 2
HEOPTaHHMYECKUX
BEIIIECTB
Paznen 4. CtpoeHue 1 CBOWMCTBAa OpraHMYECKHUX BEIIECTB 22
Tema 4.1. OcCHOBHOE cofiepKaHue 4 OK 01
Krnaccudukanus, Teopernueckoe oOyueHne 2
CTPOCHHUC H IlosiBneHue u pa3BUTUE OPraHUYECKON XUMUH Kak Hayku. [Ipeamer oprannyeckoil xumuu. Mecto U 3HaYeHHE OpraHu4ecKon
HOMEHKJIaTypa XMMHUH B CHCTEME €CTECTBEHHBIX HayK.
OpPraHUYeCKHX XUMHYECKOE CTPOCHHE KaK TOPSIOK COSAWHEHHS aTOMOB B MOJIEKYJE COTJIIACHO MX BaJEHTHOCTH. OCHOBHBIE ITOJIOKEHHS
BEILIECTB TEOpPUHM XUMHYECKOTO CTPOCHHUs OpraHMveckux coeauHeHnid A.M. bBytmepoBa. YTIepoaHBIH CKeleT OpraHUYecKOn
MOJIEKYJIBl. 3aBUCHMOCTH CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOSHHS MOJIeKy. VI3oMepust 1 H30MepHI. 2
Ionrsrue o dyHKIHOHANBHOHN rpynme. Pagukain. [IprHINOB KTacCHPHUKANKA OPraHWUYECKUX COeTUHEHNH. MexxayHapoaHas
HOMEHKJIATypa W MPHHIUIEI HOMEHKJIATYPhl OpPraHWYeCKHX coennHeHHWH. [loHsATHe 00 a30TcoAep:KalIuX COSANHEHHSIX,
OMOJIOrMYecKN aKTHBHBIX BELIECTBAX (YIJIEBOJax, >KMpax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUsIX (MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO)
Jlaboparopuas pabota Ne5 2
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HonyquI/Ie OTUJICHA, all€TUJICHA, U3YYCHUC UX CBOMCTB.

Tema 4.2. CpoiicTBa
OpraHNuYECKHUX
COCJIMHEHUH

OcHOBHOE cofiep)KaHue 14
Teoperndeckoe oOydeHMe 4
OIBUKO-XUMUIECKHE CBOWCTBA OPTaHWYECKHX COCIWHEHWH OTHENBHBIX KIAcCOB (OCOOCHHOCTH KIACCH(PHUKAINNA U
HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHYECKUH psia U olmmas ¢popMyna; uzomepus; GU3NUECKHe CBOWCTBA; XMMUYECKHE
CBOWCTBA; CIIOCOOBI MOTYUYCHHUS):
— TIpeneNnbHbIe YIIIEBOJOPOB! (aJKaHbl U IMKIIOANKaHbl). |'OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX HCTOYHHMKOB TeIlIa B 2
MPOMBIIUICHHOCTH U ObITY. CBOWMCTBA IPUPOIHBIX YIIIEBOIOPOAOB, HAXOXKICHUE B IPHUPO/IC U IPUMEHEHHE aJIKaHOB;
— HempeJeNbHble (AJIKeHBI, aJKUHbI U aJKaJUeHbl) U apoOMaTHUYECKHE YIIeBOAOPOAbL. I'opeHHe aleTuneHa Kak HCTOUHHK
BBICOKOTEMIIEPATYPHOTO ITaMEHH Ul CBAPKU U PE3KU METaJJIOB
JlaGopatophast padoTa Ne6
«XMMUYECKUE CBOMCTBA OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOBY 2
— KHCJIOPOJCOIEpIKAIINEe COSANHEHHS (COUPTH U (PEHONBI, KapOOHOBBIE KHUCIOTH U A(PUPHI, ANbICTUABI U KETOHBI, KHUPHI,
yraeBogpl). IlpakTHueckoe TpPHUMEHEHWE OTIICHIIMKONA, TiunepuHa, ¢enonma. Ilpumenenue ¢dopmanpaernaa,
areTasibIerua, yKCyCHON KHCIOThI. Mblla KaK COJIA BBICIIAX KaPOOHOBBIX KUCJIOT. MOIOIIHE CBOHCTBA MbLIa
— a30TcoJiepIKallie CoeTMHEHHs (AMHHBI 1 aMUHOKHUCIIOTBI, O€NKK). BBICOKOMOJIEKYNSIpHBbIE COeqUHEHNUSI (CHHTETUUECKHUE U 2
Ouosiornyecku-akTUBHbIE). MOHOMEp, OIUMED, CTPYKTYpHOE 3BeHO. [lonnmepusanus 3THiIeHa Kak OCHOBHOE HalpaBlICHHE
€ro UCIOJIb30BAHUS.
I'enerndeckas cBA3b MEXAY KIAaCCAMU OPraHUYECKHUX COCIUHEHUM
JlabopatopHnas paboTta Ne7 5
«OKHCIIeHne CTIUpTa
Jlaboparopnas pabota Ne§ 5
«XHuMH9IecKHe CBOMCTBa KapOOHOBBIX KHCIOT)
JlabopaTopHras padoTta Ne9
«DU3MKO—XUMHUYECKHE CBOICTBA INIFOKO3bI» 2
[Mpaktudeckue 3ausTust No2
CBoiicTBa OPraHMYECKUX COSAMHEHHUH OTAETBHBIX KIAacCOB (TPUBHAIbHAS M MEXIyHapOJHAs HOMEHKIATYpa, XUMHUYCCKHUE
CBOMCTBA, CIIOCOOBI MOTYYCHNUS): Ipe/IeNIbHBIE (aJKaHbI ¥ UKIOAIKAHbI), HENpeAeIbHbIe (AIKEeHbI, AIKUHBI U aJIKaAUEHBI) ’
apoMaTHYEeCKHe YTIIEBOJOPOMBI, CITUPTHI U (DEHOJIBI, KapOOHOBBIE KUCIOTHI M A(UPHI, adbIeTHIB W KETOHBI, aMUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs. 3aJaHHsl Ha COCTABJIICHWE YpPaBHEHUH XUMHUUYECKHX peakuuil ¢ ’

Y4aCcTHEM OPraHUYECKUX BELIECTB HA OCHOBAHHUM UX COCTaBa U CTPOCHUS

CocraBiieHne cXeM peakuuii (B TOM YHUCIe 110 HPEUIOKEHHBIM LETI0YKaM IPEeBpaIeHu ), XapaKTepH3yIOINX XUMHUUECKHEe
CBOHCTBA OPTraHMYECKUX COCJMHCHMH OTAEJBHBIX KIJIACCOB, CIOCOOBI HX TOJNYYEHHS M Ha3BaHHE OPraHMYECKUX
COEIMHEHU 110 TPUBHUAIILHOW MM MEXAYHAPOJHONW CUCTEMAaTHYECKON HOMEHKIIATYpeE.

Pemienue npakTHUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha CBOICTBA OPraHUYECKUX COEAMHEHMH OTAEIbHBIX
KJIaCCOB

OK 01
OK 02
OK 04
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Jlaboparopras padota Nel0
«Pusnyeckre 1 XUMUYECKHIE CBOMCTBA OEIKOBY

2
[TpodeccronansHO-OpUEHTUPOBAHHOE COJIEpPKaHUe (COAEpIKaHUE MTPUKIIATHOTO MOYJIs )
Pasgen 5. Xumust B OBITY ¥ IPON3BOICTBEHHOH EATEIHHOCTH YeJI0BEKa OK 01
OK 02
Xumust B ObITY 1 OCHOBHO€ CoJep)KaHNE 2 K 04
MIPOU3BOJICTBEHHOM OK 0
IESTeNBHOCTH Teoperndeckoe oOydeHme OK 07
4eJloBeKa IIpaxTuyeckue 3anaTust Ne3
[onck u aHanM3 KeicoB O NMPUMEHEHHMHM XMMHMYECKHX BEIIECTB M TEXHOJOIMH C ydeToM Oyayuiel npodeccuoHalbHOM
JIeITeIbHOCTH TI0 TeMaM: Ba)KHEHIIHMe CTpPOHMTENbHBIE MaTepHaibl, KOHCTPYKIHOHHBIE MaTepHalibl, KPAcKH, CTEKJIO, 2
KepaMuKa, MaTepuajbl I 3JICKTPOHUKH, HAHOMATEPHAIIBI, TEKCTHIEHBIC BOJIOKHA, HCTOYHHKU SHEPIHH, OPraHMYeCKHe
MUHEpaJbHbIC YI00PEHNUS, JISKAPCTBEHHBIC BEICCTBA, OBITOBAsT XHMHUSL.
3amura:[IpeacTaBieHne pe3yIbTaTOB peLICHHs KSHCOB B (pOpMe MHHH-IOKIIaa C IIPe3eHTAueH
IIpomexxyTounas arrecranus (qudQepeHINPOBAHHEIHN 3a4eT)
Bcero 38
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJIeyIOlMe CIEelUaIbHble MOMEIIEHUsS: YYeOHbIH KaOMHET XUMUU W/WIM Y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEpAJIOB, Tabnuiia MeHnaeneesa, yueOHble (UIBMBI, HU(PPOBHIE
o0pa3oBaTelIbHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHsl: KOMIIBIOTED € YCTPOMCTBAMHU
BOCIIDOM3BEJCHUS  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJISIHHbIE TPOOMPKH, PpE3UHOBBIE MpPOOKH, (oHApUKH, HAOOpP pEaKTUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI Il MPOOUPOK; MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JenuTenbHble muuHApudeckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JTA0OpATOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp AJIs TOTY4YEHUs] Ta3oB (WM MPOOMpPKA C ra300TBOJHON TPYyOKOM),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3IaTOYHBIC JIOTKU;
xumuueckue ctakanbl (50, 100 u 200 mi); mmaTenu; MUHICTHI; TUTCIbHbBIC UG,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 mn), BoasHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MAJIOYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIbHBIA UHANKATOP; MUNeTku Ha 1, 10,
50 ma (umu posatopel Ha 1, 5 u 10 M), OOpeTKH AJii TUTPOBAHMS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WiAM aHalUWTUYECKUe Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. Jns peanmusanmuu mporpaMMmbl OuOIMOTEUHBINH (OHA 00pa3oBaTEILHOM
OpraHu3alMKi JOJDKEH UMETh MeYaTHbIe W/UIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
UH(OPMAIIMOHHBIE  pPECypChbl,  PEKOMEHJOBaHHbIE  JUIsI  HMCIIOJNb30BaHUSA B
00pa3oBaresbHOM IpoLiecce, HE cTaplile 5 JIeT ¢ MOMEHTa U3AaHHUsl.
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2. PexoMeHayeMble TieUaTHbIE W3/IaHUs M0 peann3aliu 00I1eo0pa3oBaTeIbHON
IUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposb 1 olieHKa pe3ysbTaToB OOYUYEHHUS OCYIIECTBISACTCS IperogaBareiieM
B IpOIeCCE€ TMPOBEACHHUS TMPAKTHUYECKUX 3aHATHH U Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYyYaIOIMMUCA WHIWBHUAYAJIbHBIX 3aJaHUMH,
MIPOCKTOB, HCCienoBaHUN. Pe3ynbTaThl OOy4YeHHUS OMNPENEsIOT, YTO OO0ydJaroniuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YYCHUS
JACHUTIINHBI.

Jns dbopMupoBaHuUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCHUIUIMHBI UCIOJNB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUATUM, MPEICTABISIOMIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUATHUM, COTITACOBAHHBIX C pe3yJbTaTaMUu O0y4YeHUs
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHble pPe3ynbTaThl IIO

mucuumunae) u GI'OC CIIO.

Tunbl 01leHOYHBIX
Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabraT 00yuenust .
MeponpuATHI
| | OcHoBHOe conep:kanue
1 ®opMyJIHpPOBATH
Pa3nes 1. OcHoBbI PMYHP
0a30Bble NOHATHA U
CTPOeHUs BellecTBa
3aKOHbI XUMHHU
1.1 | OK 01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHune atomoB

XUMHNYECKUX DJICMCHTOB q)OpMYJ'II)I COG)II/IHGHI/Iﬁ B XUMHNYECKHUX 3JIEMCHTOB U

" nIprupoaa XHMHYSCKOM |COOTBETCTBHHU CO npupoaa XUMHYECKOM CBSI3U.

CBsA3HU

CTCIICHBIO OKMCJICHUA
XUMHUYCCKUX 3JICMCHTOB,
nCxXoada n3 BaJICHTHOCTH U
QJICKTPOOTPUIATCIIBHOCTH

2. 3a1aun Ha COCTABJICHUE
XUMHYECKHUX HOopMYIT
JIBYXaTOMHBIX COE€IMHEHUMN
(okcu0B, CyNb(PUAOB, TUIPHUIOB
U T.11.).

3. 3aiaHus Ha UCTIOJIb30BAHHUE
XUMUYECKOH CUMBOJIMKA U
Ha3BaHWU COCIMHEHUH T10
HOMEHKJIATYPE MEXTYHAPOIHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBUAIIBHBIX HA3BAHUU IS
COCTaBJICHUS XMMHUYCCKUX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CynIb(GUI0B, THAPUAOB U T.I1.) U
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

JPYTUX HEOPraHUYECKUX
COEMHEHHH OT/IEJIbHBIX KJIACCOB

1.2

OK 01
OK 02

Ilepuoauueckuii 3aK0H U
tabnuma J[.U.
Menpeneena

XapakTepu3oBaTh
XUMHYCCKHUE DJICMEHTEHI B
COOTBETCTBUH C UX
MOJIOKEHHEM B
MEepUOINYECKOI cucreme
XHMHYECKHUX 3JICMEHTOB
J.1. MenneneeBa

1. Tect «MeTanyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX 3jiemeHnToB J[. 1.
MemnieneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
M3MEHEHUEM CBOMCTB
XHMHYECKHUX JIEMEHTOB M UX
COEJIMHEHUI B COOTBETCTBUM C
nonoxenneM [lepuoanueckon
CHUCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aaHusl Ha
XapaKkTepPU3aLUI0 XUMHUECKHX
3JeMEHTOB: «MeTtammndeckue /
HEMETaJUIMYEeCKHE CBOMCTBA,
3JIEKTPOOTPHUIIATETHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX JJIEMCHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKUX AJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabsnas padora
«CTpoeHue BenecTsa u
XMMHYecKHe Peakium)

2.1

OK 01

THIel XUMHUYECKUX

CocraBisATh peakuuu

1. 3agaun Ha cocraBiIeHNE
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusATHI
OK 04 |peakuuit COCIMHEHMUS, PA3JIOKEHUS, | yPABHEHUN PEAKIIUA:
oOMeHa, 3aMeleHHS, — COeIMHEHMSI, 3aMEIICHUS,
OKHCIIUTEIbHO- pa3ioxeHus, o0OMeHa;
BOCCTAHOBUTEJIbHBIE — OKUCJIUTENbHO-
peakuuu BOCCTaHOBUTEIIbHBIX PEaKIHii ¢
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OaJiaHca.
2. 3agaun Ha pacyeT MaccChl
BEIIECTBA WU 00BbEMA
ra30B [0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 YYacCTBYIOILUX B
pEaKLMU BEIIeCTB; pacuéThl
Macchl (00bEMa, KOJIMUeCTBa
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CIT OIHO M3 BEIECTB UMEET
IpUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3ajaHus Ha cOocTaBJIEHUE
JVICCOIIMALINS | MIOHHBIA |XMMUYECKUX PEaKIiH MOJICKYJISIPHBIX ¥ HOHHBIX
o0OMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KUCJoT,
y4JacTueMm OCHOBAHHUU U coJiel,
HEOPraHMYECKUX BEUIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEbl
2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakuui”
3 Pa3nen 3. Ctpoenue u |McciaenoBars crpoenue u|Konrpoabnas padora

CBOMCTBa
HEOPraHUYeCcKHX
BeIIeCTB

CBOMCTBA
HEOPraHU4YeCKHX
BeIleCTB

«CBOJCTBa HEOPraHMYECKHUX
BellecTB»
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OK/IK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

3.1

OK 01
IK..

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudunuposarsb
HEOpPTraHUYeCcKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 HA3BaAHUS
BEILECTBA I10 MEXIYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
110JIA (MacChl) XUMHYECKOTO
3J71eMeHTa (COeTUHEHHUS ) B
MoJieKyIie (cMecH).

3. [IpakTuueckue 3a1aHus 1O
KJIacCU(pUKallMU, HOMEHKIIAType U
XUMHYECKHM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeeNieHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMUMHUECKOMH
CBSI3M U TUTA KPUCTAJUTNYECKOM
pemeTKu

3.2

OK 01
OK 02
[K...

Du3NKO-XUMHYECKHE
CBOMCTBaA
HeopFaHI/I‘-ISCKI/IX
BEISCTB

YcraHaBauBaTh
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAK)KEe TUIIa
KPUCTAJTMYECKOM
peueTKu

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHUN XUMUYECKUX PEaKIUN
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHIX
CoJIeH, XapaKTEPU3YIOLUINX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U ITOJIyYEHUE
HEOpPraHMYECKUX BEIIECTB
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusATHI
3.3 | OKO01 |Unentudukamus Hccnenosath 1. IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02 |HeopraHuyecKux Ka4eCTBCHHBIC PEAKIMM  |3aaHMs 10 COCTaBJICHUIO
OK 04 |BemiecTB HEOPraHWYECKUX BELIECTB |XMMUYECKUX PEAKIIUNA C yHaCTHUEM
HEOPraHMYECKUX BEIIECTB,
UCIIONB3YEMBIX Ul UX
UJCHTU(UKAITIH.
2.JIabGoparopnas pabota:
“Unentuduxarms
HEOPraHUYeCKUX BEIIECTB”’

4 Pa3nen 4. Ctpoenne u |UcciaenoBarb crpoenue u|KonrpoJsbHas padora
CBONCTBA cBoiicTBa oprannveckux («CTpoeHme u CBOICTBA
OpPraHu4ecKux BellecTB OpPraHu4ecKHX BellecTB)
BeLIECTB

4.1 | OKO01 Knaccudukanus, Knaccudumnuponars 1. 3agaHus Ha COCTaBJICHUE
IIK... CTpOEHUE U OpraHUYEeCcKUe BEIECTBA B |HA3BAHUN OpraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEJAMHEHUH 110 TPUBHAILHON WU
OpPraHUYECKUX BELIECTB |CTPOECHUEM MEKIyHapOIHOM
cUCTeMaTUYeCKOi HOMEHKIIAType.
2. 3ajaHus Ha COCTaBJIEHUE
HOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILIECTB
OTJIENIbHBIX KJIACCOB.
3. 3amauu Ha onpeaeneHue
npocreiieit GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
13 DJIEMEHTHOTO cocTana (B %)
42 | OK 01 CBolicTBa OpraHUYECKUX | Y CTAHABIINBATh 1. 3amaHus Ha COCTaBIICHHE
OK 02 |coenuHeHwmit 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMHUYECKHUX CBOMCTB C y4aCTHEM OPTraHUYECKHUX
IK... OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAaHUU UX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOCHHS.
2. 3agaHus Ha COCTaBJIICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUUECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEaKlHi U
TCHETHYCCKOM CBS3U
OPraHMYEeCKHUX BEMIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHblIe 3a0a4un 10O
YpaBHEHUSIM PEAKLMM C ydacTHeM
OPraHUYECKHUX BEIIECTB.
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHl
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BEILIECTB IIPX HarpeBaHuu"
43 | OK01 Nnentudukanus Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHuyeckux BELIECTB, [KAUECTBEHHbIE PEAKIIMU  |33aJJaHUS 10 COCTABIECHUIO
OK 04 |ux 3HaueHHE U OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
IIK... IIPUMEHEHNE B OBITOBON |COEIUHEHUI OTAEIBHBIX |OPraHUYECKUX BEILIECTB, B T.4.
Y IIPOM3BOJICTBEHHOM  |KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JESTEIIbHOCTH YEJIOBEKA UACHTU(UKAINY B OBITY U
IPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduKanus opraHndecKux
COEMHEHUH OT/eNbHBIX KJI1acCOB”
5 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JHYHbIX
TepMOAUHAMHYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE H CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peakuui
5 | OKO01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSIHHE KOHLEHTPALUU |TEOPETUUYECKUE 3aJaHUsI Ha
IK... paBHOBECHE pearupyromux BeecTB U |aHaln3 (GaKTOPOB, BIMSIONIUX HA
TEMIIEPATYPbI HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHYECKON
XUMHYECKHUX PEAKINH peaknuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHUS IpUMEHeHne npuHuuna Jle-
KOHLIEHTpauuu Beuiects, |lllaTenbe 11 HaXOXACHUS
peaxkuuu cpeasl u HaIlpaBJICHUs CMEIIECHUS
TEMIEpaTypbl HA PaBHOBECHS] XUMUYECKON peaKkIuu
CMeIlleHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEIllEeHuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 321aHHBIMH
XapaKTepUCTHKaAMU
6.1 | OK 01 IlonsTue o pactBopax  |Pasnuuars HCTUHHBIE 1. 3amaun Ha MIPUTOTOBJIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
IIK ... 2. IIpakTuKO-OpUEHTHPOBAHHBIE

PACUCTHBIC 3aJaHN HA
AUCTICPCHBIC CUCTEMEI,
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
WCIOJIb3YeMbIC B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH
YyelioBeKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnenoBath Gu3HKO- JlaboparopHast pabota
OK 04 |pactBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK ... HUCTUHHBIX PaCTBOPOB

Il | IlpodeccuoHaNIbHO-OPUEHTHPOBAHHOE CO/IepPkaHue (ColAepKaHue NPUKIATHOTO MO1YJIs1)

7 Paszgea 7. OuenuBarth nocjiaeaAcTBH |3amuTa Keica (¢ yuyeToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
yeJ0BeKa ¢ MO3UIUH

JIKOJIOTHYECKOI
0e3omacHocTH

OK 01
OK 02
OK 04
OK 07
IIK ...

XuMmus B OBITY U
IIPOU3BOJCTBEHHOMN
JIeATEIIbHOCTH YEJI0BEKa

O11eHUBATh MTOCJICACTBHSA
OLITOBOH U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
MO3UITAHN YKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit
po(heCcCUOHATTLHOM
JESITEIIBHOCTH )

Bo3MoOKHbBIE TEMBI KEHCOB:

1. [loTennenue knumara u
BBICBOOOK/ICHHE ra30BBIX
THAPATOB CO JIHA OKEaHa.

2. bynymue marepuansl 17151 aBua-
, MAIIMHO- ¥ IPHOOPOCTPOCHHUSL.
3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPENapaToB
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