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1. OBLLAAA XAPAKTEPUCTUKA MPUMEPHOW PABOYEN MPOrPAMMDbI
OBLLIEEOGPA3OBATE/IbHOW AUCLMNIUHBI « XUMUA»
1.2. Llenn v nnaHupyemble pe3yabTaTbl 0CBOEHUA AUCLUNIUHDI

1.2.1. Uenu n 3apaaum ANCUUN/IUHDI

dopmupoBaHMe y CTYAEHTOB MNPeACTAB/NIEHUA O XMMMUYECKOW COCTaBAAIOLLEN
€CTeCTBEHHO-HAYYHOM KAapTUHbI MMUPA KaK OCHOBbI MPUHATUA PELIEHUN B }KU3HEHHbIX
M NPOU3BOACTBEHHbIX CUTYaLMAX, OTBETCTBEHHOrO NOBEAEHMSA B NPUPOAHON cpeae.

3apgaum AUCUUNIUHDI:

1) cdopmmpoBaTb MNOHMMaHWE 3aKOHOMEPHOCTEN MPOTEKAHMA XUMMUUYECKUX
NPOLECCOB M ABNEHMIN B OKpPYXKaloLen cpeae, LenoCTHOM Hay4YHOM KapTUHbI MMpPa,
B3aMMOCBA3M M B3aMMO3aBUCMMOCTM €CTECTBEHHbIX HaYK;

2) pa3BUTb YMeEHWA COCTaBAATb GOPMY/bl HEOPFraHUYECKUX M OPraHUYECcKMX
BELLECTB, YPaBHEHUA XMMMUUYECKUX PeaKLUNI, 0O BACHATb UX CMbIC/I, UHTEPNPETUPOBATb
pe3y/ibTaTbl XUMUYECKMUX IKCMEPUMEHTOB,

3) cdopmumpoBaTb  HaBblKM  MPOBEAEHUA  MPOCTEMWIMX  XMMUYECKUX
3KCNEePMMEHTANbHbIX UCCNef0BaHUM C  cobnogeHnem npasun  H6e3onacHoro
obpalueHna ¢ BewecTtsamm 1 nabopaTtopHbiM 060pyA0BaHMEM;

4) pa3BUTb YMEHMS MUCNONb30BaTb MHOOPMALUIO XMMMYECKOrO XapaKTepa M3
Pa3/IMYHbIX NCTOYHUKOB;

5) cpopmmnpoBaTb ymeHMA NPOrHOo3MpoBaTb NOCAEACTBUA CBOEN AEATENbHOCTU U
XMMUYECKMX NPUPOAHBIX, ObITOBbIX M MPON3BOACTBEHHbIX MPOLECCOB;

6) cdopmmpoBaTb MOHMMAHME 3HAYMMOCTU AOCTUNKEHUA XMMUYECKON HaYKU M
TEXHONIOTMN JNA PA3BUTUA COLLMANBHON U NPON3BOACTBEHHON cdep.



1.2.2. NMnaHupyemble pe3ynbTaTbl 0CBOeHUA obuieobpasoBatenbHon aucumnanHbl B cootBetctBuM ¢ ®roC CMNO um Ha

ocHose ®IOC COO
Kop n NnaHupyembie pe3ynbTaTbl 0CBOEHUA AUCLLUNAUHDI
HauMeHOBaHU
e
dopmupyemsl O6wuel AvcumnanHapHblie?
X

KomneTteHuuii

OK 01. B yactu TpyA0BOro BOCNUTaHUA: - BNageTb CUCTEMOM  XMMMYECKMX 3HAHWI, KOTOpaA  BK/IOYAET:

BbibupaTthb - TOTOBHOCTb K TpyAdy, OCO3HaHMEe LEHHOCTM | OCHOBOMO/Aralowme NOHATUA (XMMUYECKUA SNeMEeHT, aTOM, 31eKTPOHHaA

cnocob6bl MacTepcTBa, TpyAonobme; o060/104Ka aTOMa, S-, p-, d-3/1eKTPOHHbIe OpbUTaNN aTOMOB, MOH, MONEKYNa,

peleHuna - TOTOBHOCTb K QaKTMBHOM  [eATeNbHOCTWU | BaJIEHTHOCTb, 3/1EKTPOOTPULATENbHOCTb, CTEMEHb OKWUC/IEHUA, XMMUYECKan

3aa4 TEXHONOrMYEeCKoM " COUMANbHON | CBA3b, MOJIb, MOJIAPHAA Macca, MONAPHbLIN 06beM, yrnepoaHblA CKener,

npodeccmoHan | HanNpPaBAEHHOCTM, CNOCOBHOCTb MHULMWUPOBATb, | GYHKLMOHANbHAA rpynna, paguKan, U3oMepua, M3oMepbl, FOMONOTNYECKMI

bHOM NAaHMPOBaTb W  CaMOCTOATE/NIbHO  BbINOAHATL | pA4, FOMOJOrM,  YrneBo4opOAbl, KUCAOPOA- U asoTcoAepKalime

LeATeNIbHOCTU | TaKylo AeATeNbHOCTb; coeanHeHna, BUONOTNYECKM aKTUBHbIE BeLLLECTBaA (Yrn1eBoabl, XKupbl, 6enku),

NPUMEHUTENbH | - nHTepec K Pa3NMUYHbIM cbepam | MOHOMEpP, NOAMMEpP, CTPYKTYpHOE  3BEHO,  BbICOKOMOJEKY/IAPHbIE

O K pa3nnyHbIM | NpodeccMoHanbHOM AeATENbHOCTH, COeAMHEHUA, KPUCTAZZIMYECKAs peLlleTKa, TUMbl XUMMUYECKUX peakumi

KOHTEeKCTam OBnapeHue yHUBepcanbHbIMU y4ebHbIMU | (OKMCNUTENBHO-BOCCTAHOBUTENbHbIE, 3K30-U 3HAOTEPMUYECKME, peaKkuuu
No3HaBaTeNIbHbIMU AENCTBUAMM: WOHHOTO obmeHa), pacTteop, 31eKTPONUTSI, HE3NEeKTPONTHI,
a) 6a3oBble norMyecKkne AencTBUA: 3NIeKTPONUTUYECKaAA ANCCOLMALNA, OKUCAUTENb, BOCCTAaHOBUTENb, CKOPOCTb
- CaMOCTOATEIbHO dbopmynumposatb N | XMMUYECKOWN peakLmu, XMMUYeCKoe PaBHOBECHE), TEOPUU U 3aKOHbI (Teopusa
aKTyanusmposaTb npobnemy, paccmaTpuBaTb €€ | XMMMUYECKOTo CTPOEeHMA opraHunyeckux seuwects A.M. bytnepoBsa, Teopus
BCECTOPOHHE; 3NEKTPO/IMTUYECKOM  Anccounaumm, nepuogmyeckmn  3akoH  O.W.
- YCTaHaB/IMBATb CYLLECTBEHHbIM NpuU3HaK wan | MeHgeneesa, 3aKOH COXpaHeHus Macchbl), 3aKOHOMEPHOCTH,
OCHOBaHWA ANA CPaBHEHWA, KnaccMPuUKauMM UM | CUMBONMYECKMIA A3bIK XMMUK, GAKTONOrMYecKMe CBefeHMA O CBOMCTBAX,
0606weHuns; coctaBe, noayyeHMm wn  6e30MacHOM  MCMNONb30BAHUN  BAXKHEWMLLMX

1 YKa3blBaloTCA TMUHOCTHBIE M MeTanpeaMeTHble pe3y/ibTathl 3 rOC COO (B nocnegHeit pegakumm ot 12.08.2022) B oTrnaronbHOM Gopme, popmupyemble 06LLeo6pasoBaTesIbHOM

AUCUUNANHON

2 IncumnanHapHble (NpeameTHbIe) pesynbTaThl YKasblBaloTca B COOTBETCTBUM C METOAMKOM NpenoAaBaHna AUCLUMANHBI




- onpeaenatb UeNUM AeATeNbHOCTH,
napameTpbl U KPUTEPUU UX AOCTUKEHUS;
- BbIABNATbL 3aKOHOMEPHOCTU U MPOTUBOPEYUNA B
paccMaTpMBaeMbIX ABNEHUSAX;

- BHOCUTb KOPPEKTUBbI B  AeATeNbHOCTb,
OLEeHMBATb COOTBETCTBME pPEe3y/bTaTOB LEAM,
OLEHMBATb PUCKM NOCNEACTBUIN AeATENbHOCTY;
- pasBMBaTb KPEaTMBHOE  MbllU/IEHNE
peweHNN XU3HEHHbIX Npobaem

6) 6a3oBble uccnepoBaTeNbCcKkue aencrTema:

- BNaAeTb HaBblkamu y4yebHO-nccnenoBaTeNnbCKom
n NMPOEKTHOM [eATeNbHOCTH, HaBblKaMW
paspelueHuns npobnem;

- BbIIBNATb NPUYMHHO-CNEACTBEHHbIE CBA3U U
aKTyanu3MpoBaTb 3aAayy, BblABUraTb rMNoOTesy ee
pelleHus, Haxo4uTb apryMeHTbI ans
[OKa3aTeNbCTBa CBOMX YTBEPXKAEHWKW, 3aaaBaTtb
napameTpbl U KpUTEPUM peLleHuns;

- aHaNU3MPOBaATb MOJIyYEHHbIE B XOAE PeLUeHUs
3a/@4n pPe3ynbTaTbl, KPUTUYECKM OLEHMBATb MX
[OCTOBEPHOCTb, MPOrHO3MpPOBaTb M3MEHEHWE B
HOBbIX YCNOBUSAX;

- YMeTb NepPeHOCUTb 3HAHWA B MO3HABATE/bHYIO U
NpPaKTUYEeCKyto 061acTU KU3HEeAEATENbHOCTY;

3a/aBatb

npu

- YMeTb WHTEerpMpoBaTb 3HAHWA U3 pPasHbIX
npeamMeTHbIx obnacreis;
- BblABMraTb  HOBble  uMAewn, npepgnaraTb

OPUTrnMHaibHblE NOAXOAbl U PELUEHUA,
- CNOCOBHOCTb MX UCNONb30BaHMA B
no3HaBaTe/IbHOM U cou,maanoﬁ NPaKTUKe

HEOPraHMYeCKMX U OpraHUYEeCcKUX BewecTB B ObITy M NPaKTUYECKOM
[eATeNbHOCTN YeN0BEKa;

- YMEeTb BbIIB/IATb XapaKTepHble MPU3HAKM U B3aMMOCBA3b M3YYEHHbIX
NOHATUI, NPUMEHSATb COOTBETCTBYIOLME NOHATMA NPU ONUCAHUN CTPOEHMUA U
CBOWMCTB HEOPraHWYeCKUX M OpPraHMYECKUX BELLEeCTB M MX NpeBpaLleHuid;
BbIIBNATb  B3aMMOCBA3b  XMMWYECKMX 3HAHUM C  MOHATUAMM WU
npeAcTaBNeHUAMU APYrMX eCTeCTBEHHOHAY4YHbIX NpeaMeToB;
- YMeTb WCNONb30BaTb HAMMEHOBAHUA  XMMUYECKUX
MEXKAYHAapOAHOrO COl3a TEOPETUYECKOW W MNPUKNAAHON XUMUKU W
TPUBMA/IbHbIE HAa3BaHUSA BA*KHEMLIMX BeWecCTB (3TWIeH, aueTUNeH,
ravuepuH, ¢eHon, popmanbaerma, yKCycHas KMCNOoTa, MULMH, YrapHbIn ras,
YFNEeKMCAbIN ra3, aMmu1aKk, ralleHaa M3BecTb, HeralleHana U3BecTb, NMTbeBasn
coga v Apyrux), coctaBnATb GOPMY/bl HEOPraHUYECKUX U OpPraHUYecKux

coeMHeHN

BELLECTB, YPABHEHUA XUMWYECKUX pPeakuui, OOBACHATbL WX CMbICA;
noaTBepXAaTb XapaKTepHble XMMUYECKue CBOMCTBA BeLLecTB
COOTBETCTBYIOLWMMM IKCMEPUMEHTAMM U 3aNUCAMMU YPABHEHUIN XMMUYECKMX
peakuum;

- YMeTb YCTaHaBAMBaTb MNPUHAANEKHOCTb M3YyYEHHbIX HEOPraHWYECKUX U
OpraHMYeCcKMX BELLECTB K onpeaeneHHbIM Kaaccam M rpynnam CoeanHeHun,
XapaKTepM3oBaTb MX COCTaB W BaHeWlMe CBOWMCTBA; onpeaenAaTb BUAbI
XMMUYECKUX CcBA3en (KOBaNEHTHasA, MOHHAs, MeTa/lInYecKas, BOAOPOAHas),
TUMbl KPUCTANIMYECKUX PELLETOK BELWECTB; KnaccudmumpoBaTb XMMUYECKUNE
peakuuu;

- chopmupoBaTb NpeAcCTaBAEHUs: O XMMMYECKOW  COCTaBAAoLLEN
€CTeCTBEHHOHAYYHOW KapTUHbl MUpPaA, POIN XMMUU B NO3HAHUWU ABNEHUM
npupoabl, B GOPMUPOBAHMN MbIWJEHUA W  KY/IbTYPbl JIMYHOCTW, €€
OYHKUMOHANbHOM rPaMOTHOCTU, HEOOXOAMMOM ANs pPelleHnNs NPaKTUYECKUX
33434 M 3KONOrMYeckn 060CHOBAHHOIO OTHOLLIEHMA K CBOEMY 340POBbi0 U
npUpoAHoO cpeae;

- YMeTb MPOBOAMUTb pacyeTbl MO XMMWUYECKMM GOpMynam M ypaBHEHUAM
XMMUYECKUX  pPeakuMi Cc  ucrnosib3oBaHMEM  OUBNYECKUX  BEJINYMH,
XapaKTepM3yoLWMX BELeCcTBa C KOIMYECTBEHHOW CTOPOHbI: Maccbl, 06bema




(HopmanbHble ycnoBus) ra3oB, KOAMYECTBA BeLLECTBA; WCNONAb30BaTb
CUCTEMHbIE XMMUYECKME 3HAHWA ANA NPUHATUA PelleHUn B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELWECTBAMM U UX NPUMEHEHMEM

OK 02.
Ucnonb3oBaTtb
COBpEeMEHHbIe
cpencTsa
NOMCKa,
aHanu3a u
WHTEepnpeTaum
n nHdopmaumm
n
MHGOPMAUMNOH
Hble
TEXHONOTUMU
ana
BbINO/IHEHUA
3aja4
npodeccmoHan
bHOWM
OeATeNbHOCTH

B 06/1aCTUL,EHHOCTM HAayYHOrO NO3HAHUA:

- chopMMPOBaAHHOCTb MWPOBO33PEHMUS,
COOTBETCTBYIOLLEFO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HaAyKM U OOLLECTBEHHOM NPaKTUKW,
OCHOBaHHOTO Ha ananore KY/NbTyp,
CMocobCTBYIOLWLErO OCO3HAHMIO CBOEro MecTa B
NOMINKYNbTYPHOM MUPE;

- COBEpPLIEHCTBOBaHWE A3bIKOBOW U YMTaTEIbCKOM
KyNbTypbl Kak cpeacTBa B3aMMOAENCTBUA MeEXKIY
NOAbMU U NO3HAHUA MUPA;

- OCO3HaHMEe LEHHOCTM Hay4yHOW AeATeNbHOCTH,

roTOBHOCTb OCYLLLEeCTBNATb NPOEKTHYO0 n
nccnenoBaTeNbCKyHO AEeATeNbHOCTb
WHAMBMAYANbHO U B Fpynne;

OBnageHue YHUBeEpCaabHbIMU y4yebHbiMmun

no3HaBaTe/IbHbIMU AEeHCTBUAMM:

B) paboTa c MHpopmaumei:

- BNaAeTb HaBblKaMu Nosy4yeHns nHdopmaumn ums
WUCTOYHMKOB pPasHbIX TUMNOB, CAMOCTOATE/IbHO
OCYLLECTBAIATb MOUCK, aHaNU3, CUCTEMATU3ALMIO U
WHTepnpeTauuio MHGOPMALUN PA3NIUYHBLIX BUAOB
n dopm npeactaBneHUs;

- €034aBaTb TEKCTbl B Pa3/IMYHbIX popmaTax ¢
Yy4YeTOM HasHayeHus uHOOPMaLUMKM U  LEenesoi
ayautopuu, Bblbupas  onTUManbHyto  dopmy
npeAcTaBNAeHUA U BU3yann3aLunm;

- OUEeHMBaTb [OCTOBEPHOCTb, NErMTUMHOCTb
MHPopmaLMK, ee COOTBETCTBME MPABOBLIM U
MOPa/IbHO-3TUYECKUM HOPMaM;

- yMeTb MNJIaHMPOBaTb M  BbINOMHATb  XUMUYECKUA  SKCMNEPUMEHT
(npeBpalleHNs OpraHMYecKUX BeLecTB MPM HarpesaHuu, MNoy4YeHue
3TW/IEHA U MU3YYEeHMEe ero CBOMCTB, KaYeCTBEHHble peaKuuu Ha anbAaeruabl,
Kpaxmasn, YKCYCHYI KWUCNOTy; AeHaTypaums 6enkoB nNpuW HarpeBaHuw,
LUBETHble peaKkumMM O6eNKoB; NPOBOAUTbL pPeakuMm MOHHOro ObmeHa,
onpeaenATb cpeay BOAHbIX PaCTBOPOB, KAYECTBEHHbIE PEAKUMKN Ha cybdaT-
, KapboHaT- M X10pWA-aHUOHbI, Ha KaTMOH aMMOHWA; pellaTb
3KCMepMmeHTanbHble 3agaun no Temam "Metannbl" n "Hemetannbl") B
COOTBETCTBMM C MNpPaBUIaMU TEXHWKM 6He30onacHOCTM npu obpalleHun c
BeLwecTsaMmn u nabopatopHbiM 06opya0BaHUEM; NPEACTABAATL PE3y/bTaTbl
XMMUYECKOTro 3KCNepMMeHTa B popme 3anncu ypaBHEHUI COOTBETCTBYOLMUX
peakumii n GopmynmMpoBaTh BbIBOAbI HA OCHOBE 3TUX PE3Y/bTATOB;

- YMeTb aHaAM3MpPOBaTb XUMMYECKYID MHOOPMaLMIO, MNOAy4aemyro U3
pa3HbIX UCTOYHMKOB (Cpeacts maccoBoi MHPopmauun, ceTb MHTEpHeT U

Apyrue);

- B/lajeTb OCHOBHbIMM METOAAMM HAy4YHOro rO3HAHWA BeLLeCcTB W
XMMUYECKMX  ABNeHui  (HabnwogeHue,  M3MepeHWe,  SKCMEPUMEHT,
MOZenvpoBaHue);

- YMeTb MPOBOAMUTb pacyeTbl MO XMMUYECKMM OpMynam U ypaBHEHUAM
XMMUYECKMX  peakuMi C  WUCMONb30BaHMEM  OUBMYECKUX  BEUNYUH,
XapaKTepPM3YHOLMX BELLEeCTBA C KOAMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBus) ra3oB, KOAMYECTBa BeLLECTBA; WCNONAb30BaTb
CUCTEMHbIE XMMUYECKME 3HAHUA ANA NPUHATUA PEeLUeHUIn B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELWECTBAMM U UX NPUMEHEHMEM




- WCNONb30BaTb CpeacTBa MHOOPMALMOHHBIX W
KOMMYHUKAUMNOHHbIX TEXHONOrMA B peLleHumn
KOFHUTUBHDIX, KOMMYHUKaTUBHbIX n
OpPraHM3auUMOHHbIX 3ada4y Cc  cobnogeHnem
TpeboBaHMNN 3PrOHOMUKN, TEXHUKM BE30NacHOCTH,

TUrMeHbl, pecypcocbeperkeHna, NpaBoOBbIX U
3TUYECKMX  HOPM, HOpM  MHGOPMALMOHHOM
be3onacHocCTy;

- BNaeTb HaBblKaMM Pacno3HaBaHWUA U 3aLLMUTbI
nHbopmaumm, MHGopMaLMOHHOM BesonacHoCTH
JINYHOCTY;

OK 04.
O¢pdeKTUBHO
B3aMMoOencTs
oBaTb U
paboTaTb B
KONNneKkTnee m
KOMaHge

- rOTOBHOCTb K CaMOpPa3BUTUIO,
CaMOCTOATE/IbHOCTU M CAMOOTNpPEeNIEHNIO;
-oB/lageHue HaBblKamu y4ebHo-
nccnenoBaTeNIbCKON, MPOEKTHOM U couManbHOM
OEeATeNbHOCTY;

OBnapgeHue YHUBepCcanbHbIMU
KOMMYHUKATUBHbIMU B,EeACTBUAMM:

6) coBMmecTHan AeATe/IbHOCTb:

- MOHMMaTb W MCNONb30BaTb NPEUMYLLECTBA
KOMaHAHOW U MHANBUAYaNbHOM PaboThbl;

- NPUHMMATb LUENN COBMECTHOW [eATeNbHOCTH,
OpraHM30BbIBaTb U KOOPAMHUPOBATbL AEUCTBMA MO
ee [JOCTUMKEeHMIO: COCTaBaATb MNaaH [AencTBun,

pacnpefenAtb  PoOAM  C  Y4ETOM  MHEHUM
YYaCTHUKOB 06CyKAaTb pe3ynbTaTbl COBMECTHOM
paboTbl;

- KOOPOMHMPOBaTb M BbINOAHATL paboty B
yCnoBumaAx peanbHoro, BMPTYyanbHOIo n
KOMBUWHMPOBAHHOIO B3aUMOAENCTBUS;

- OCYLWL,eCTBAATb MNO3UTMBHOE CTpATErMYecKkoe

noseegeHMe B pPas3/INYHbIX CUTYaAUUAX, NPOABAATb

- YyMeTb MNJIaHMPOBaTb M  BbINONHATb  XUMMUYECKUA  IKCNEPUMEHT
(npeBpalleHMa OpraHUYecKMX BeLLeCTB MNpuM HarpesBaHuUW, MoayvyeHue
3TU/IEHA U M3yYeHMe ero CBOMCTB, KaueCTBEHHble peaKuuu Ha anbaeruasbl,
Kpaxmasn, YKCYCHYI KWUCAOTy, AeHaTypaums 6enKoB Npwu HarpesaHuwu,
LUBETHble peaKumMM 6enKoB; NPOBOAUTbL pPeakuMM MOHHOro obmeHa,
onpeanenatb cpeay BOAHbIX PaCTBOPOB, KAYECTBEHHbIE PeaKUUKN Ha cyabdaT-
, KapboHaT- W XNOPUA-aHMOHbI, Ha KaTMOH aMMOHUA; pelwaTb
3KCMepuMMeHTanbHble 3adaun no Temam "MeTannbl" u "Hemetannnbl") B
COOTBETCTBMM C MNpPaBUIaMU TEXHWUKM 6Ge30nacHOCTM npu obpalleHun c
BellecTBaMn U nabopatopHbiM 0bopyaoBaHWEM; NPEACTaBAATb Pe3yNbTaTbl
XMMUYECKOTOo 3KCNepPMMEHTa B popme 3anncK ypaBHEHUI COOTBETCTBYHOLLMX
peakuuii n GopmynmMpoBaThb BbIBOALI HA OCHOBE 3TUX Pe3y/1bTaToB




TBOPYECTBO n BOOOpaxkeHue, 6bITb
MHULMATUBHbIM

OBnageHune yHUBEPCAZIbHbIMU PEryaAaTUBHbIMU
pencTemamm:

r) npuHAaTHue ceba u apyrux nrogen:

- NPUHMMATb MOTUBbI U apryMeHTbl APYrux noaen
npw aHanu3e pe3ynbTaToB AeATeIbHOCTY;

- NPU3HaBaTb CBOE NPaBO W NPaBO APYruUX Ntoaemn
Ha OLKNBKY;

- pa3BMBaTb CNOCOBHOCTb MOHMMATL MUP C

No3MLMK APYrOro YeNoBeKa;

OK 07.
CopencrsoBaTb
COXPaHEHUIO
OKpYyrKatowen
cpenpl,
pecypcocbepe
YKEHMUIo,
NPUMEHATb
3HaHuA 06
N3MEHEeHMUMU
KAuMmara,
NPUHLMMBI
bepexnmsoro
NpPou3BOACTBA,
apPeKTUBHO
nencTeoBaTth B
Yype3BblYalHbIX
CUTyaumsx

B 06/1aCTU3KONOrMYECKOro BOCNUTAHUA:

- chOPMMPOBAHHOCTb 3KONIOTMYECKOM KynbTypbl,
NMOHMMaHWE BAUAHUA COLMANbHO-IKOHOMUYECKMUX
NMpoLeccoB Ha  COCTOSIHME  NPUPOAHOM MU
couManbHOM cpedbl, OCO3HaHWe rnobanbHOro
XapaKTepa 3KoNornyeckmx npobnem;

- NAaHUPOBAHME U OCYLLEeCTBNAEHWEe OEeNCTBUN B
OKpyKalowen cpege Ha OCHOBE 3HaHWA Uenewn
YCTOMYMBOrO Pa3BUTUA YE/I0BEYECTBA;

aKTUBHOE HenpuaTue AOenCTBUMA, NPUHOCALMX
BpeA OKpy:KatoLLel cpeae;

- YMeHMe nporHo3npoBaTb HebnaronpuATHble
3KONIOTNYECKNe NocneacTsma npeanpuHUMaembix
AencTBnin, NnpeaoTBpaLLaTh UX;

- pacwunpeHue onbITa
9KO/IOTMYECKOM HanpaBAEHHOCTH;
- OB/1ageHne HaBblKamu y"le6HO-VICCﬂe,D,OBaTeJ'IbCKOVI,
I'IpOGKTHOVI n cou,maanoﬁ neATeNbHOCTU,

AEeATENbHOCTU

- cbopmupoBaTb  NpeaCcTaBNAEHUA: O XMMWUYECKOW  COCTaBAAOLWEN
€CTeCTBEHHOHAYYHOM KapTUHbl MUpPaA, PO XMMMUM B NO3HAHUM ABJEHWUM
npupoapl, B GOPMMPOBAHUM MbBIWAEHUA U Ky/AbTypbl JIMYHOCTH, ee
OYHKUMOHANBbHOM rPAaMOTHOCTU, HEOBX0AMMOM ANS pelleHna NPaKTUYECKUX
3a/la4 M 3KOJI0MMYECKM 0OOCHOBAHHOIO OTHOLUEHUA K CBOEMY 340POBbIO U
npUpoaHON cpeae;

- ymeTb cobntogaTtb NpaBuaa SKONOrMYECKM LenecoobpasHoro noseaeHua B
ObITY M TPYOQOBOM AEATE/NIbHOCTU B LIE/IAX COXPAHEHUA CBOEro 340pOBbA U
OKpY!Katolen NpupoaHOM cpedbl; YY4MTbIBATb OMAaCHOCTb BO3AEWCTBMA Ha
YKMBble OpraHM3Mbl OMNpeseneHHbIX BEWECTB, NOHMMAA CMbIC/ MOKa3aTena
npeAenbHOM AOoNYCTUMOMN KOHLUEHTPALMK

MnK3...

3nK yKa3sbliBatoTca B cootseTcTenmn ¢ PrOC CrMO peanusyemoit npodeccum / cneumanbHoOCTU




2. CTPYKTYPA U COAEPYAHWUE OBLLUEOBPA3OBATENBHOMN ANUCUMMN/INHDI

«XUMUA»

2.1. O6vem gucuMnAnHbI U BUADbI yuebHOM paboTbl

Bupg, yuebHoM paboTbl

O6bem B yacax

0O6bem obpasosare/sibHOIM NPoOrpamMmmbl AUCLUIJIMHDI 75
B T.4.

OcHOBHOe coaepKaHue 50
BT. 4.

TeopeTnyeckoe obyyeHne 37
npaKkTUYeCKNe 3aHATUA 4
nabopaTopHble 3aHATHA 3
MNpodeccnoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaepiKaHue

NPUKNAAHOro Mmoaynsa) °
BT. 4.

TeopeTuyeckoe obyyeHne 2
NpaKTUYeCKMe 3aHATUA 4
MpomerkyTouHana atrectauma (3ayer) 1




2.2. TemaTHueCcKUii NNaH U cogep’KaHne AUCLUUNIUHDI

HanmeHoBaHue

CopeprKaHue yue6Horo matepuana (ocHoBHOe 1 NpodHeccMOHaNbHO-OPUEHTUPOBAHHOE),

O6bem yacos

dopmupyemble

pa3genos u Tem nabopaTtopHble U NpaKTUYECKUe 3aHATUA, NPUKNALHON MOAY b KOMMNeTeHL MK
1 2 3 4

OcHOBHOe coaepKaHue 50
Pasaen 1. OcHOBbI CTPOEHMA BeLecTBa 6
Tema 1.1. OcHoOBHOe cogepXKaHue 4 OK 01
CtpoeHwue aTomoB | TeopeTuueckoe obyyeHue 2
XUMUHECKMX CoBpeMeHHaa MofeNb CTPOeHUA aToma. CUMBONMYECKMIA A3bIK  XUMUU.XUMUYECKUI 3NEMEHT.
SNEMEHTOB U neKTpoHHaa KOHOUrypauma atoma. Knaccudukauma XMMUYECKUX 31eMeHTOB (s-, p-, d-3nemeHTbl).
npupoAa BaneHTHble  3NEeKTPOHbl.  BaseHTHOCTb.  DNeKTPOHHaA  MNPUPOAa  XMMUYECKOM  CBA3M. 2
XMMMUYECKO JNeKTPOOTPULATENbHOCTL.  BMAbl XMMUYECKON CBA3KM (KOBaNeHTHas, WOHHaA, MeTan/nnyecKas,
CBA3N BOJOPOAHasA) U cnocobbl ee 06pa3oBaHumA

MpaKTuyeckune 3aHATUA 2

PeweHne 3aAaHWM Ha WCMONb30BAaHME XMMMUYECKOW CUMMBONMKM WM Ha3BaHUII COeAMHEHMI no

HOMEHK/AType MeXAYHapOA4HOro COl3a TEOPETUYECKONW WM MPUKNAAHON XMMUM U TPUBUANbHBIX

Ha3BaHWI ANA COCTaBNEHMA XUMMUUYECKMX POPMYN ABYXaTOMHbIX COeAMHEHMUIM (OKCUAOoB, CyNbdUaos,

rMAPUAOB U T.N.) U APYTUX HEOPraHNYECKMX COeAMHEHWI OTAENbHbIX KNacCcoB. 2

MpaKTUYecKne 3afaHnA Ha YCTaHOBAEHME CBA3N MeX Iy CTPOEHMEM aTOMOB XMMUYECKUX 3NEMEHTOB U

NePUOANYECKMM U3MEHEHNEM CBOMCTB XMMMUYECKUX SN1EMEHTOB U UX COeAMHEHUI B COOTBETCTBUM C

nonoxkeHunem Meprnoanyeckoin cuctemoi.
Tema 1.2. OcHOBHOEe coaepXKaHue 2 OK 01
MNeproamnyeckmi MpaKkTnyecKkme 3aHATUA 2 OK 02
3aKOH M TabNnua  [Mepuoanueckan cucTemMa xMMMIECKMX anemeHTos [.U. Menaeneesa. dUsnueckmii cmbich
A.n. MNMepuogmnyeckoro 3akoHa A.M. MeHaeneeBa. 3aKOHOMEPHOCTU M3MEHEHUA CBOMCTB XMMUYECKUX
Me+peneesa 3/1eMeHTOB, 06pasyembiX MMM NPOCTbIX U COMKHbIX BELLECTB B COOTBETCTBMU C NONOKEHNEM

XMMUYECKOro anemenTa B MNeproamnueckoin cucteme. MMpoOBO33peHUECKOE M HayYHOe 3HaYeHne 2

MNepuoanyeckoro 3akoHa [.N. MeHgeneesa. MNMporHo3bl [.U. MeHgeneesa. OTKpbITME HOBbIX
XUMUYECKUX INEMEHTOB.

PelwleHne NpaKkTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUIM Ha XapaKTepmU3aLMIo XMMUYECKNX
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anemeHToB «MeTannuuyeckme / HemeTananMYecKmMe CBOMCTBA, 31EKTPOOTPULLATENbHOCTb XMMUYECKUX
3/IEMEHTOB B COOTBETCTBUM C UX INEKTPOHHbIM CTPOEHUEM U NMOJIOKEHNEM B NEPUOANYECKON CUCTEME
Xummyeckux snemeHTtos .. MeHaeneeBa»

Paspgen 2. Xumunuyeckue peakumm 10
Tema 2.1. Tunbl OcHOBHOe cogepiKaHue 4 OKO01
XUMUYECKUX TeopeTtnuyeckoe obyyeHue 2
peakuwni Knaccuoumkauma m TMNbl XMMUYECKUX peaKLLMi ¢ y4acTuem HeopraHuyeckux BewwecTts. CoctaBneHune
YPaBHEHWUI peakumnii coeauHeH A, pa3NoKeHns, 3amelleHmnsa, obmeHa, B T.4. peakunin ropeHus,
OKUCNEHMA-BOCCTAHOB/IEHUA.
YpaBHeEHUA OKMUCIEHNA-BOCCTAHOBAEHMA. CTeneHb OKncneHua. OKUCAUTENb U BOCCTAHOBUTENb. 2
CocTtaBneHue 1 ypaBHUBAHNE OKUCAUTENIbHO-BOCCTAHOBUTENIbHbIX PeaKUMiA MeTOAOM 3N1EeKTPOHHOTO
6anaHca. OKNCANTENbHO-BOCCTAaHOBUTEIbHbIE PEAKLIUKN B NPUPOAE, MPON3BOACTBEHHbIX NPOLLECCaXx U
XM3HEeATeNbHOCTN OPraHM3MOB
MpakTUyeckue 3aHATUA 2
KonnyectBeHHble OTHOWEHUA B XMMUKU. OCHOBHblE KONIMYECTBEHHbIE 3aKOHbI B XMMWU N pacyeTbl No
YPaBHEHUAM XMMUYECKUX peakumin. Mosb KaK eauHMUa@ KonudecTBa BelwecTBa. MonspHasa macca.
3aKOHbI COXpPaHEeHWA Maccbl U 3Hepruu. 3akoH Asoragpo. MonapHbiii o6bem rasos. OTHOCUTENbHAA 2
NNIOTHOCTb ra3oB. PacyeTbl MO ypPaBHEHUAM XMMUYECKUX PeaKLMA C UCNONb30BaHMEM Maccbl, obbema
(HopmanbHble ycnoBuMA) rasos, KOIMYECTBA BELLLECTBA
Tema 2.2. OcHoBHOe coaepXKaHue OK 01
INeKTponuTmyecka | Teopermyeckoe obyueHue 2 OK 04
A guccounauma n [Teopua 3/1IEKTPOSIUTUYECKON Auccoumaumn. MoHbl. DNEKTPOAUTbI, HEINEKTPOUTbI. Peakumm MOHHOro
WMOHHbIN 0bMeH obmeHa. CocTaBiieHME peakuuii MOHHOro obmeHa MyTem COCTaBJIEHUA WX MOJIHbIX U COKPALLLEHHbIX 2
MOHHbIX YPaBHEHWUIA. KNCNOTHO-OCHOBHbIE peakumn. 3a4aHuA Ha COCTaBAEHME MOHHbIX peakLmi
NabopaTtopHble 3aHATUA 2
NabopaTtopHan paboTa “Tunbl XUMUYECKUX peakLumnin”.
NccnepoBaHuMe TMMOB (MO COCTaBY M KOIMYECTBY UCXOAHbIX M 06Ppa3yroLMXCS BELLECTB) U MPU3HAKOB 5
XMMUYECKUX peakumit. NpoBeaeHne peakuuii MOHHOrO obMmeHa, onpeaeneHne cpeabl BOAHbIX
pPacTBOPOB. 3a4aHMA HA COCTABNEHNE MOHHbIX PEaAKLNA
KoHTponbHan
pa6ora 1 CTpoeHue BelLecTBa U XMMUYECKNE peaKkLuum 2
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Paspen 3.

CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BELLecTs

16

Tema 3.1.
Knaccndukauyms,
HOMEHKNaTypa U
CTpOoeHue
HeopraHN4Yecknx
BellecTs

OcHoOBHOe cogeprKaHue

Teopetnyeckoe OGV‘-IEHME

MpeameT HeopraHnyeckol xumumn. Knaccudumkauma HeopraHMYeCcKMUx BeLLecTs. MpocTble U CNOXKHbIe
BelecTBa. OCHOBHbIE KNAacCbl CIOXKHbIX BELLECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, CONK). B3aumocsasb
HeopraHM4YecKkunx BeLects. ArperaTHble COCTOAHMA BelecTBa. Kpucrannnyeckme n amopoHble
BeLW,ecTBa. TUMbl KPUCTANIMYECKMX PELLETOK (aTOMHan, MONIEKYIAPHAsA, MOHHAaA, MeTaaIMyecKas).
3aBMCMMOCTb PU3MYECKMX CBOMCTB BELLLECTBA OT TMMA KPUCTANINYECKOM peLlleTKU. 3aBUCUMOCTb
XMMMUYECKOM aKTUBHOCTM BELLECTB OT BMAA XMMUYECKOM CBA3U M TUMNA KPUCTANIZIMYECKOMN pPeLleTKu.
MpWYnHbI MHOroobpasma BeLLecTs

I'Ipa KTU4YeCKue 3aHATUA

HomeHKnaTypa HeOpraHMYeCcKMX BELLECTB: Ha3BaHWE BELLECTBA UCXOAA U3 UX XMMUYECKON GOPMY bl
MW COCTaBNEHME XMMUYECKOM GOPMY/Ibl UCXOAA U3 HA3BaHMA BELLECTBA MO MEXAYHAPOLHOM
(MONAK) nnn TpuBManbHON HOMEHKANATYpPeE.

PeweHne npaKkTUYEeCKMX 33aJaHW No KnaccuduKauum, HOMEHKNATYPE U XMMMUYECKMM Gopmysiam
HEOPraHNMYECKUX BELLECTB Pas3/IMYHbIX KNACCOB (yrapHbli ras, Yrnekuciblid ras, aMmuak, ralweHas
N3BECTb, HEraweHas M3BeCTb, NMUTbEBAA COAA U APYIMNX): HAa3blBaTb U COCTaBAATb GOPMY/Ibl XMMUYECKUX
BELLEeCTB, onpeAenaTb NPUHALNEKHOCTb K Knaccy.

NCTOYHMKM XMMUYecKko MHPpopmaLumm (cpeactTs MaccoBo MHGOpMaLuK, cetb MHTEPHET 1 gpyrue).
Mounck nHbopmaLMm NO HA3BAHUAM, UAEHTUPUKATOPAM, CTPYKTYPHbIM popmMmynam

OK 01
OK 02
MK...

Tema 3.2. dusmko-
XMMUYeCKue
CBOMCTBaA
HeopraHU4YeCcKnx
BELLEeCTB

OcHOBHOEe cogepXKaHue

TeopeTnueckoe obyuyeHue

MeTannsbl. O6LLI,M€ ¢M3VI‘-I€CKVI€ N XMMMUYECKMe cBoKCTBA MeTannos. Cnocobbl nony4yeHuA. 3HayeHue
MeTan/IoB U HemMeTansIoB B NpuUpoLe M XuU3HeaeATeNbHOCTM 4YenoBeKa W opraHMamoB. Kopposusa
MEeTanNN0oB: BUAbl KOPPO3UMHU, cnocobbl 3alLNTbl MEeTa/1/IoB OT KOPpPO3uu

HemeTtannbl. Obwme ¢usnyeckne M XMMWUYECKME CBOMCTBA HEMETaNN0B. TUNUYHble CBOWCTBA
HemeTannos V- VIl rpynn. Knaccudumkauma n HomeHKNaTypa coegmMHeHUn HemeTannos. KpyrosopoTbl
H6MoreHHbIX 31eMeHTOB B Npupoae

XMMUYEeCcKmne CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYEeCKUX BellecTs (OKCMA0B, r’MAPOKCUAOB, KUCOT,
conen u ap.). 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB MPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHWI,
BbICLUMX OKCMAOB U T’MAPOKCUA0B

OK 01
OK 02
TK...
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MpakTnyeckme 3aHATUA 2

CocTaBneHne ypaBHEHUN XMMWYECKUX PeaKuMh C y4yacTMeM MPOCTbIX U CNOXKHbIX HEOPraHUYecKux

BeLLeCTB: MeTa/N/IoB U HEeMeTasi/IoB; OKCUMAOB METa//IoB, HEMETannoB U aMpOTepPHbIX IN1EMEHTOB;

HEOPraHMYeCcKMX KUCAOT, OCHOBAHMM U aMPOTEpPHbIX TUAPOKCUAOB; HEOPraHUYeCcKMUX CONew,

XapaKTepu13yoLWwmMx X CBOMCTBA. 2

PeweHne NpaKTUKO-OPMEHTUPOBAHHbLIX TEOPETUYECKMUX 33[aHUIM HA CBOWCTBA, COCTaB, NONYYEHUE U

6e3onacHoe MCNo/Mb30BaHWE BaXKHEMLIMX HEOpPraHMYecKMX BelecTB B OblTy M NpaKTUYecKowm

[eATeNbHOCTM YenoBeKa
Tema 3.3. OcHoOBHOe cogepXKaHue 2 OK 01
WpeHtudukauma | JlabopaTopHble 3aHATUA 2 OK 02
HeopraHn4ecknx |J/labopatopHan pabota «MaeHTUPUKAUMA HEOPraHUYECKUX BELLLECTBY. OK 04
BeL,ecTs PeweHne sKcnepuMMeHTaNbHbIX 3a4ay MO XMMWYECKMM CBOMCTBAM METAN/IoB U HeMeTansioB, nNo

pacno3HaBaHMUIO U NONYYEHUIO COEANHEHUIA METAN/IOB U HEMETA//I0B. 5

NoeHTUOMKauMA HeopraHMYeCKUX BeLWECTB C MCNONAb30BaHMEM WX (GU3MKO-XMMUYECKUX CBOMCTB,

XapPaKTEPHbIX KayeCTBEHHbIX peakuui. KayectBeHHble peakuuu Ha cynbdaTt-, kKapboHat- u xnopua-

AHMOHBI, Ha KATMOH AaMMOHMUA
KoHTponbHas .

CBoucTBa HeOpraHUYeCKUxX BeLwecTs 2
pa6ora 2
Paspen 4. CTpoeHue 1 CBOMCTBA OPraHUYECKUX BeLLecTB 24
Tema 4.1. OcHOBHOEe cogeprKaHue OK 01
Knaccudwmkaums, | Teopetuueckoe obyyenune 2 TK...
CTpoeHne n MNoaBneHWe N pa3BUTUE OPraHMYECKOM XUMWNM KaK HayKu. [pegmeT opraHnyeckomn xmumuun. Mecrto u
HOMeHKANaTypa 3HaYeHWe OpraHNYecKom XMMUM B CUCTEME €CTECTBEHHbIX HayK.
OpraHuyYecKkux XnMmunyeckoe CTpoeHMe KakK nopAnoK coeguHeHUMA aTOMOB B MOJIEKY/e COrMacHO WX BafieHTHOCTM.
BelecTs OCHOBHbIEe NONOMXEHUA TEOPUN XMMUYECKOTO CTPOEHUA OPraHUYeckux coeguHeHuit A.M. bBytneposa.

YrnepoaHbl CcKenet OpraHWYecKor MONEeKy/bl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XMMMUYECKOTO )

CTpOEHUs Mosiekyn. Misomepus n nsomepsbl.

MoHATME O ¢YyHKUMOHAnbHOW rpynne. Paamkan. [puHUMMbl  KnaccuduKaumMmM  OpraHUYecKkux
coeanHeHUn. MexayHapoaHaa HOMEHKNATypa WM MPUHUMMNbI  HOMEHKIATYpbl  OpraHUYecKux
coeanHeHunn. MNoHATME 06 asoTcoaeprKalwux CoeguHEHUsX, BMONOrMYEecKM aKTMBHbLIX BeLLecTBax
(yrneBopax, Kupax, 6enkax u [Ap.), BbICOKOMOJIEKYNAPHbIX COeAUHEHUAX (MOHOMep, NoAUMep,
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CTPYKTYPHOE 3BEHO)

I'Ipa KTU4eCKue 3aHATUA

HomeHKNaTypa OpraHUYEcKMX COeAMHEHU OTAe/IbHbIX KNacCOB (HaCbIUWLEHHble, HEeHaCbIWeHHble U
apomaTuyeckune yrneBoAoposbl, CNUPTbl, GeHOoNbI, anbaernabl, KETOHbl, KapboHOBbIE KUCAOTbI U Ap.)
CocTaBneHue MoJIHbIX M COKPALWLEHHbIX CTPYKTYPHbIX GOPMYN OpPraHUYECKUX BELLeCTB OTAE/bHbIX
KNaccoB, WMCMNONb3yA WX Ha3BaHWA MO CUCTEMATMYECKOW M TPUBMANbHOW HOMEHKAaType (3Tu/eH,
aueTuneH, rnvuepuH, deHon, dopmanbaerns, YKCycHas KUCAOTa, FIMUMH). PacyeTbl npocTelien
bopMy bl OpraHMYECKO MONEKYbI, UCXOAA U3 31EMEHTHOro cocTaBa (B %)

Tema 4.2.
CsowcTBa
OpraHNUYecKnx
coeMHEHUM

OcHoOBHOe cogepXKaHue

12

TeopeTuueckoe obyueHue

®U3NKO-XMMMYECKME CBOMCTBA OPraHUYECKUX COEAMHEHWI OTAeNbHbIX KnaccoB (0cobeHHOCTM
KnaccuduKaLUm U HOMEHKNATYPbl BHYTPU Knacca; roMON0rMYecKuii pag u obuiaa dopmyna; nsomepus;
dU3NYECKMEe CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCOObI No/y4eHus):

— npeaenbHble YrNeBoAopoabl (aNkaHbl U UMKNOANKaHbl). f[opeHMe meTaHa Kak OAMH M3 OCHOBHbIX
MCTOYHMKOB TeMa B MPOMbILLIIEHHOCTM M 6bITy. CBOMCTBA NPUPOAHbIX YI1EBOAOPOA0B, HAXOXKAEHME B
npUpoae U NPUMEHEHWNE a/IKaHOB;

— HenpeaenbHble (aNKeHbl, aNKWHbI M anKagMeHbl) U apomaTUyeckue yraesogopoabl. MopeHue
aueTUIeHa KaK UCTOYHMK BbICOKOTEMMNEPATYPHOrO NAMEHWN ANA CBapKU U Pe3KM MeTa//10B

— KMCAopoacoaep Kalime coeamHeHuna (cnupTbl U peHonbl, KAPHOHOBbIE KNCNOTbI U 3GUPbI, anbaernapl
M KeTOHbl, *KMpbl, yrnesogpbl). [paKTUyeckoe NpPUMEHEHME STUNEHIIMKOAA, TAnuepuHa, d¢eHona.
MpumeHeHne dopmanbaervaa, aueTanbAernaa, YKCYCHOM KUCNOTbl. Mblna Kak COMM  BbICLUMX
KapboHOoBbIX KMCcAoOT. Motowme cBOMCTBA Mblia

— asoTcogeprkalime coeauHeHua (aMuUHbl M aMWHOKMUCAOTbI, 6enku). BbiCOKOMOEKYNAPHbIe
coeanHeHun (CMHTeTUYecKMe M BMoIorMYeckmn-akTMBHbIe). MoHOMeEp, NoMmep, CTPYKTYPHOE 3BEHO.
Monvmepusaumsa sTUIEHA KaK OCHOBHOE HanpaB/eHWE ero UCNo/ib30BaHuA.

FeHeTMYecKan CBA3b MeXAay K1accamMu OpraHUYecKux coeguHeHn M

MpaKTuyeckune 3aHATUA

CBOWCTBA OPraHUYECKUX COEAUHEHWUI OTAENbHbIX KNaccoB (TPMBMANbHAA M  MeXAyHapoaHasn
HOMEHKNATypa, XMMUYECKMEe CBOMCTBA, CNOCO6bI NOAyYeHUs): npeaenbHble (anKaHbl U LMKAOANKaHbI),
HenpeaenbHble (aNKeHbl, alKMHbI U afKaaMeHbl) M apoMaTUYECKME YrNeBoA0POAbl, CNNPTbI U GEHONbI,
KapboHOBble  KUCNOTbI WM 3bUpbl, anbaerMabl U  KEeTOHbl, aMMHbl W  AaMUHOKUCAOTHI,
BbICOKOMO/IEKYNAPHbIE COeAMHEHUA. 3aflaHUA Ha COCTaB/AEHWEe YPaBHEHUA XMMUUYECKUX peakuui

OK 01
OK 02
OK 04
TK...
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ydactnem opraHmn4eCckmnx seuw,ecrts Ha OCHOBaHUN UX COCTaBa U CTPOEHUA

CoctaBneHne cxem peakuuii (B TOM 4Yucie MO MPeaNoXNEeHHbIM LLenoYykam npeBpaLLeHnit),
XapaKTepM3yLNX XMMUYECKMEe CBOMCTBA OPraHNYeCKNUX COeAUHEHNI OTAENbHbIX KNaccoB, cnocobbl nx
NMONYYEHUA W HaA3BaHME OPraHUYECKUX COEAUHEHWN MO TPUBMANBHOW WAM  MeXKAyHapoAHOM
CUCTEMATUYECKOM HOMEHKAType.
PelweHne nNpPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a[aHWN HA CBOMCTBA OPraHUYECKUX
COeaANHEHUNIN OTAENbHbIX KNaccoB

NaboparopHana paboTa

NabopaTtopHan paboTa “MpeBpalleHns opraHNYeCcKnX BELWECTB NPW HarpeBaHun'".
MonyyeHne sTUNEHa U U3ydYeHUe ero cBoMCTB. MoZenmpoBaHUe MOJIEKYN U XMMUYECKUX NPeBPaLLEHNNA
Ha Npumepe 3TaHa, 3TUAEeHa, aLueTuaeHa 1 ap.

Tema 4.3.

NaeHTUdMKayma
OpraHMYecKnx
BELLEeCTB, UX
3HaYeHue n
npMMeHeHue B
6bITOBOM U
NpPOn3BOACTBEHHO
M aeatenbHOCTU
yenoseka

OcHOBHOe cogepiKaHue

TeopeTtuyeckoe o6yqe|-w|e

BuoopraHnyeckne coeauHeHusa. lMpumeHeHne u Buonormyeckaa ponb yrnesogoB. OKMcneHue
YrNeBoAOB — WCTOYHWK 3HEPrMm KMBbIX OpraHnamos. O61ACTU MPUMEHEHMA AMWMHOKUCAOT.
MpeBpaweHna 6enKkoB nNUWM B oOpraHM3ame. buonormdyeckme o¢yHKUMKM 6GenkoB. buonoruyeckue
bYHKUMM KMPOB. PONb OpraHMYecKoi Xmmum B pelieHnn npobnem nuwiesor 6e3onacHocTm

PoNb OpraHMYeckom XMMUM B pelleHMM npobaem 3sHepreTMyeckom 6e30MacHOCTU, B Pa3BUTUM
MeaULMHbI, CO34aHMMN HOBbIX MaTepPManoB, HOBbIX NCTOYHWUKOB SHEPTMM (aNbTepPHATUBHbIE UCTOYHMKM
sHeprnn). ONacHOCTb BO3AENCTBMA Ha KMBble OPraHM3Mbl OPraHMYECKUX BELLEeCTB OTAENbHbIX
Knaccos (yrnesoaopodpl, CnUpTbl, GDEeHONbl, XN0POPraHNYEeCcKMe NPOU3BOAHbIE, anbaeruabl U ap.),
CMbICN MOKa3aTena npeaenbHO AO0NYCTUMOWN KOHLEHTpaLumm

Na6opaTopHble 3aHATUA

NabopaTtopHan paboTa: “UaeHTUDUKALMA OPraHUYECKMX COEANHEHWNI OTAENbHbIX Knaccos”

NpoeHTMOMKaALMA OpraHUYecKMX COeAMHEHUIM OTAENbHbIX KAaccoB (Ha npuMmepe anbAervaos,
Kpaxmana, yKCYCHOW KMCNOTbl, 6eNKoB U T.N.) C UCNONb30BaHMEM UX GU3NKO-XMMUYECKUX CBOMCTB U
XapaKTepHbIX KayeCTBEHHbIX peakuui. [eHaTypauua 6enka npu HarpeBaHuwu. LiBeTHble peaKkuum
6en1K0B.BO3HMKHOBEHME aHAZIMTUYECKOTO CUrHana C TOYKM 3PEHUA XMMWUYECKMX MNPOLLEeCccCoB MNpu
NPOTEKAHMM  KAyYeCTBEHHOW  peaKkuuu, no3sonAwweirn  UAEHTUPUMUMPOBATL  MNPEeANOKEHHbIE

OpraHM4YecKne BeLleCTBa

OKO01
OK 02
OK 04
MK...
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KoHTponbHas

CTpyKTypa 1 CBOWCTBA OPraHUYECKMX BELLeCTB

pa6ora 3
Paspen 5. KuHetnueckue n tTepmoamHammuyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUUYECKUX peaKL i
CkopocTtb OcHOoBHOe coaepXKaHue OK 01
XUMUYECKUX OK 02
peaKkuui. MNK...
Xnmuyeckoe
paBHoOBecue
TeopeTtnueckoe obyyeHue
CKopoCTb peakuun, ee 3aBUCMMOCTb OT Pas/n4YHbIX (GAKTOPOB: MPUPOAbl Pearnpylolmnx BeLLecTs,
KOHLLeHTpaLumm pearmpyowmx BELLECTB, Temnepartypbl n naowaamn peakuMOHHOM
noBepxHOCTU.TennoBbleapPEKTbl XMMUYECKUX PEAKLMI. IK30-U IHAOTEPMUYECKUE, PEAKLMN.
Ob6paTMMOCTb peaKkumin. XMMUYeckoe paBHOBECME W ero CMeleHue nog AeUCTBMEM PaA3/IUYHbIX
$aKTOpOB (KOHUEHTpaUMA peareHToB WAM NPOAYKTOB peakuuu, p[asneHue, Temnepatypa) ana
CO34aHUA ONTUMAJIbHbBIX YCOBUIA NPOTEKAHMA XMMMYECKUX npoueccos. MNMpuHunn flelllatenbe
MpaKTuyeckue 3aHATUA OKO01
PeweHne nNpakTUKO-OPUEHTUPOBAHHbLIX 33a4aHW Ha aHanM3 (GaKToOPOB, BAUAIOLWMX HA U3IMEHEHUe OK 02
CKOPOCTU XMMMUYECKOM peakLmn, B T.4. C MO3ULNIA IKONOTMYECKN LLenecoobpasHoro noBeaeHuns B bbITy MnK...
N TPYLO0BOM OeATENBHOCTM B LENAX COXPaHEHUA CBOENO 340P0BbA M OKPYXKAKoLWen NPUPoOAHON cpeabl.
PeweHne nNPaKTUKO-OPMEHTMPOBAHHDLIX 33a4aHUIM Ha nNpuUMeHeHue npuHumna Jle-llatenbe pna
HaxOXAEHWA HaANpaB/JeHUs CMELeHUA pPaBHOBECUA XMMMUYECKOM peaKkumnm Wu aHanu3 ¢aKTopos,
B/IMAIOLMX HA CMELLLEHME XMMMUYECKOTO paBHOBECUSA
Paspen 6. PacTtBOpbI
Tema 6.1. OcHOBHOe cogepiKaHue OKO01
MNonAaTue o Teopetunueckoe obyyeHue OK 02
pacteopax PacTtBopeHMe KaK OUBMKO-XMMUYECKUIA npouecc. PactBopbl. Cnocobbl NMpUroToBAEHUA PacTBOPOB. OK 07
PactBopumocTtb. Maccosaa ponAa pactBopeHHoro BeuwectBa. Cmbicn  noOKasaTena npegenbHo MK...

[0MNYCTUMOM KOHUEHTPALUMN N ero UCNO/Ib30BaHME B OLEHKE 3Ko0rMyeckon 6esonacHocTy.

MpaBuna 3KoMOrMYecKM uenecoobpasHoro nosefdeHUs B ObITy U TPYAOBOW AeATENbHOCTU B LENax
COXPaHEHWUA CBOEro 340POBbA M OKPYKAKOLLEN NPUPOAHOM Cpebl; ONacHOCTb BO3AEMNCTBMA Ha XKUBble
OpraHM3Mbl onpeseneHHbIX BeLLecTs.
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PelweHne NPaKTUKO-OPMEHTUPOBAHHbIX PAacYeTHbIX 3a4aHNI Ha PacTBOPbI, UCNOb3yemble B HbITOBOM U
NPOM3BOACTBEHHOW AeATeNIbHOCTU Yel0BEKa

Tema 6.2. OcHOBHOe coaepXKaHue OK 01
Wccneposanve  |/laBopaTopHble 3aHATUA OK 02
CBOWCTB PAcTBOPOB| JlabopaTopHas paboTa «[1pUroToBneHne pacTBOPOBY. OK 04

MpuroTtosieHMe pPacTBOPOB 3aA4aHHOM (MaccoBoi, %) KOHLEHTPaUMK (C NMPAKTUKO-OPUEHTUPOBAHHBLIMM ) MK...

BOMpPOCaMu) 1 onpegeneHune cpeabl BOAHbIX PAacTBOPOB.

PeleHure 3a4a4 Ha NPUroToBaeHME PacTBOPOB
MpodeccmoHanbHO-OpUEHTMPOBAHHOE coAepKaHUue (coaepiKaHue NPUKAagHoOro moayna)
Paspen 7. Xumusa B 6bITY U NPOM3BOACTBEHHOW A,EATE/IbHOCTU UesloBeKa OKO01
Xumus B 6bITy U OcHOBHOE cogepiKaHue OK 02
MPONSBOACTBERHO | Teopetueckoe obyuenne OK 04
n 0eATeNIbHOCTU " " " OK 07
YesioBeKa HoBenwune fOCTUNKEHNA XMMUYECKON HAYKU U XUMUYECKOM TeXHONOTUKU. Ponb xumnn B obecneyeHmm

3KOJIOTMYECKOM, IHEPTreTUYECKOM U NMULLEBOM B6E30NacHOCTH, Pa3BUTUN MeanLUMHbI. MNpaBuna Nnoucka 5 [K...

M aHanM3a XMMUYECKOW MHPOPMAUUM M3 Pa3/INYHbIX UCTOYHMKOB (HaydHas M yyebHO-Hay4yHas

NuTepaTypa, cpeacTsa MaccoBoi MHGopmauuu, cetb MHTepHeT)

MpaKTUyeckune 3aHATUA

MOWCK M aHaNU3 KencoB O MPUMEHEHUN XMMUYECKMX BELLeCTB U TEXHOJIOMUIA C ydyeTom byayuiein

npodeccMoHanbHOW  AEeATENbHOCTM MO TeMam:  BaXKHeWWwWe  CTpouTeNibHble  MaTepuansl,

KOHCTPYKUMOHHbIE MaTepuanbl, KpacKM, CTEKNO, KepaMWuKa, MaTepuanbl AN SNEeKTPOHUKM, 4

HaHOMaTepuanbl, TEKCTU/IbHbIE BOMIOKHA, WCTOYHWKM ISHEPTUWU, OpraHUYEeCcKMe W MUHepasibHble

yOobpeHua, NeKapCTBEHHbIE BELLECTBA, ObITOBAs XMMMUS.

3awmTa:MpeacraBaeHne pesynbTaToB pelleHus Kelcos B popme MUHU-A0KNAa C Npe3eHTaumeln

MpomexyTouHana aTTecTauua No gucuunamHe (3auer) 2

Bcero 50
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3. YC/10BNA PEATNU3ALUNKN MPOTPAMMDbI OELLI,EOEPA3OBATEI'IbHOM
NNCUMMINHBI
3.1. Tpe6oBaHUA K MMHMMA/NIbHOMY MaTepUaibHO-TEXHUYECKOMY

obecneueHuio

Ona peannsaymm nporpammbl UCUMNANHBI AONKHbI ObITb NPeayCMOTPEHDI
cieaylowme cneunanbHble MOMELLEHMA: Y4YebHbI  KabuHET Xumuu un/mnm
y4yebHol xumunyeckom nabopatopum.

O6opypoBaHue yuyebHoro KabuHeta (HarnsagHble nocobusa): Habopbl
LIAPOCTEPKHEBbLIX MOAENEN MONEKYN, MOAENN KPUCTANINYECKUX PELLETOK,
KONNIEKUMU NPOCTbIX WM C/NOXHbIX BELWEeCTB W/UAM  KONNEeKUMU MOJIMMEPOB;
KONNEKLUMA TOPHbIX Nopoa M MUHepanos, Tabnnua MeHpgeneeBa, y4yebHble
dunnbmbl, undpoBble 06pas3oBaTesibHbIE PECYPChI.

TexHunuyeckne cpepctBa obyyeHuA: KOMMbIOTEP C  YCTPOMCTBAMM
BOCMPOM3BEAEHMA 3BYKa, TMPUHTEP, MYAbTUMELMA-NPOEKTOP C 3IKPaHOM,
MyNbTUMEANMHAA A0CKA, YKa3Ka-npe3eHTep 411 Npe3eHTaumn.

O6opypoBaHue nabopatopumu u pabounx mect nabopatopumn: MeH3ypKM,
NUNETKM-KaneibHULUbl, TEPMOMETPbI, MMUKPOCKOM, Aynbl, nNpeaMeTHble U
MOKPOBHbIE CTEKNa, MNAAHWETbl ANA KanenbHbIX peakuun, ¢GunbTpoBasibHas
bymara, NpomMbIBanKKU, CTEKNAHHbIE NPOBUPKN, pe3nHOBbIe NPOOKKN, GOHAPUKM,
Habop peaKkTUBOB, CTEKNAHHbIE MAaNOYKKM, LWTATUBbI ANA NPOOUPOK; MepHble
UWMAMHAOPBI, BOPOHKM CTEKASIHHbIE, BOPOHKM AeNnTeNbHble uManHapudeckmne (50-
100 mn), cTynkn c necTtukom, ¢apdopoBble YalwKW, MUHLUETbI, GUALTPDI
OymarkHble, BaTa, Map/aA, 4YacoBble CTeKNa, 3NEKTPOMNAUTKM, nabopaTopHblie
WTaTUBbI, CMMUPTOBbIE TOPENIKWU, CMUYKW, NPUBOp ANs NOoNydYeHua rasoB (Mam
NpobupKa € razooTBoAgHON TPYOKOM), AepKaTenn Ansa nNpobUPOK, CKAAHKU ANns
XPaHEHUA PeaKTUBOB, Pa3AaTOUYHble NIOTKU; XMMKUYECKMe cTakaHbl (50, 100 n 200
MA); WNaTenn; NUHLETbI; TUreNbHble WUNLblI; CEKYyHAOMEpPDI (Talimepbl), MepHble
npobupkn (Ha 10—-20 mn) n mepHble Konbsbl (25, 50, 100 n 200 mn), BoagAaHas baHs
(nnn TepmocTaT), CTEKNAHHBbIE NANIOYKM; KOHUYECKME Konbbl ana TutposaHua (50
n 100 mn); UHAMKATOPHble NONOCKM Ans onpeaeneHva pH M cTaHgapTHas
WHAMKATOPHAA WKana; yHMBEPCaNbHbIM MHAMKATOP; nuneTku Ha 1, 10, 50 mn (nnu
no3atopbl Ha 1, 5 1 10 mn), 6lopeTkM AnA TUTPOBAHUA, MEAULMHCKME LINPULLbI Ha
100-150 mn, nabopaTtopHble U/Man aHanuTUYeCcKne Becbl, pPH-MeTpbl, CYLLIWUIbHbIN
wKad, n ap. nabopatopHoe obopyaoBaHue.

3.2. UnHpopmaumoHHoe obecneyeHmne peanmsaLymm NpPorpammbl

1. Ona peanusaumm nporpammbl 6ubnnoteyHbin ¢oHa obpasoBaTenbHOM
OpraHMsauun AONXKEH MMETb NeYaTHble U/UAn 3N1eKTPOHHble obpa3oBaTe/bHbIe U
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MHPOPMALIMOHHbIE  pecypchl, MCNONb30BaHMA B

O6pa3OBaTEIIbHOM npouecce, He ctapwe 5 netT c MOMeHTa U3gaHuA.

peKoMeHAOoBaHHble Ans

2. PekomeHayemble ne4vyaTHble U3[aHnA no peanunsaymm
obuwieobpasoBaTteNibHOM  AUCUMNAWHBI  NPeACTaBAEHbl B METOAUYECKUX
peKkoMeHAaumMsaX No opraHu3aunm obyyeHus.

4. KOHTPO/1b N OLLEHKA PE3Y/IbTATOB OCBOEHUA
OBLLUEOBPA3OBATE/IbHOU ANCUMNANHDI

KoHTponb M oueHKa  pe3ynbTaTtoB  0bOyyeHMsa  ocyuwecTBaseTcA

npenogasaTefiem B npouecce MNPOBeAeHUA MNPAKTUYECKUX 3aHATUA W

nabopaTopHbIX paboT, TECTUPOBAHMSA, a TaKXKe BbINOMHEHMA obyyarowmmmca
MHAMBUAYANbHDBIX 3a4aHWUI, NPOEKTOB, MUccaenoBaHWi. Pe3ynbTaTbl 0byyveHuA
onpesensAwT, 4To obyyatowmecs JONKHbI 3HAaTb, NOHMMATb U LEMOHCTPUPOBATL
Mo 3aBepPLEHUN U3yHeHUA AUCUUNAUHBI.

Ona dopMUpPOBaHUNA, KOHTPONA U OLLEHKU Pe3ynbTaToOB OCBOEHUA y4ebHOM
AVNCUMMNINHDI ncnonbyetca cuctema OLLEHOYHbIX MeponpUATUN,
npeacTaBaaowWas cobor Komnnekc y4ebHbIXx MepOonpuATUIN, COrIAaCoOBaHHbLIX C

pesynbtaTamm obyyeHms U cHOPMYINPOBAHHBLIX € yyetom OFOC COO

(npegmeTHble pe3ynbTaThl No aucunnamue) n roc Cno.

XUMUYECKMX 3N1EMEHTOB
M NPUPOAA XMMUYECKOW
CBA3N

dbopMynbl coeguHEHUN B
COOTBETCTBMM CO
CTENEHbIO OKUC/IEHUSA
XMMWYECKUX 3/IEMEHTOB,
NCXOAA U3 BaNEHTHOCTU U
3NEeKTPOOTPULATENBHOCTH

Ne OK/NMK | Moaynb/Pa3sgen/Tema Pe3ynbrat 06yueHus TuUnbl OL,EHOYHbIX MEepPONpPUATUY
| OcHoOBHOe coaepXKaHue
1 dopmynupoBaTb
Paspen 1. OcHOBbI e
6a3oBble NOHATUA U
CTpOEeHUsA BeLecTsa
3aKOHbI XMMUMU
1.1 |OKO01 CtpoeHune atomos CocTtasnatb xummyeckme |1. Tect «CTpoeHmne aToOMOB

XMMUYECKUX 3/IEMEHTOB U
npMpoaa XMMMUYECKOMN CBA3NY.

2. 3a4a4m Ha coCTaBeHUe
XMUMUYECKUX dopmyn
OBYXaTOMHbIX COeAUHEHWI
(okcnpos, cynbdunaos, ruapnaos
nT.M).

3. 3apaHuA Ha Ucnoab3oBaHue
XMMUYECKOM CUMBOIUKU U
Ha3BaHMMN coeANHEHUN NO
HOMEHKNATYpPE MeXAYHAPOLAHOIC
COH03a TEOPETUHECKON U
NPUKNALHON XUMUN N
TPMBMANbHbIX HAa3BAHUN ONA
COCTaB/IEHMNA XUMUNYECKNX
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OK/MNK

Mogpaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TUNbl OLLEHOYHbIX MePOoNpPUATUL

dopmyn ABYXaTOMHbIX
coegMHeHun (OKcMaos,
cynbdnaos, rmapuaos v T.M.) U
OPYrMX HeOpPraHNYecKmx
coeaMHEHUN OTAENbHbIX KaccoB

1.2

OKO01
OK 02

MepnogmyecKkmin 3aKoH
u Tabnnua A.U.
MeHpgeneesa

XapaKkTepun3osaTb
XMMUYECKUE 3/IeMEHTbI B
COOTBETCTBMU C UX
NOJIOXKEHNEM B
nepuoamyeckon cucteme
XMMUYECKUX 3/IEMEHTOB
O.UN. MeHpeneesa

1. Tect « MeTannuyeckme /
HeMeTaNNMYecKkne CBOMCTBa,
3/1eKTPOOTPMLATENBHOCTb U
CPOACTBO K 3/IEKTPOHY
XMMUYECKUX 3IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHUEM U MONOKEHUEM B
nepuoanyecKkon cucteme
XUMUYECKUX anemeHTos [.U.
MeHpeneesa».

2. NMpaKTuyeckme 3aaaHuna Ha
YCTaHOB/IEHME CBA3U MeXay
CTPOEHMEM aTOMOB XMMUYECKUX
3/IEMEHTOB U NepUoANYECKUM
M3MEHEeHNeM CBOICTB
XUMUNYECKUX I/IEMEHTOB U UX
COeZINHEHNI B COOTBETCTBUU C
nonoxeHnem Meprnoanyeckomn
cucTeme.

3. MpaKTUKO-0pNEHTUPOBAHHbIE
TeopeTUYecKkne 3aaHuns Ha
XapaKTepusaumo XMMMUIYECKMX
afiemeHTOoB: «MeTannunyeckue /
HemeTannnYeckne CBOMCTBa,
3/IeKTPOOTPULLATENIBHOCTb U
CPOACTBO K 3/IEKTPOHY
XMMMUYECKUX 3/IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHMEM U NOJIOKEHNEM B
nepuoanyeckomn cucteme
XUMUYECKNX 3/IEMEHTOB

O.N. MeHaoeneesa»
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Ne OK/NK | Mogynb/Paspen/Tema Pe3ynbTtat 0byyeHus Tunbl OLEHOYHbIX MepPonpPUATUY
2 XapakrepusoBatb Tunbl  |KoHTponbHasa pabora
Pasaen 2. Xumuyeckue .
XMMUYECKUX peaKLui «CTpoeHue BeLecTsa u
peakuuu
XMMUYECKUEe peakumum»
2.1 |[OK01 TUnbl XMMUYECKUX CocTaBnAtb peakuum 1. 3agaym Ha cocTaBsieHne
OK 04 peakuui coenHeHNs, YPaBHEHWUI peakLmii:
pasfnoxeHusn, obmeHa, — coeauHEHUs, 3aMeLleHuns,
3aMelLeHus, pasnoxeHun, obmeHa;
OKUCNUTENBHO- — OKUCAIUTENbHO-
BOCCTAHOBUTE/IbHbIE BOCCTAHOBUTEIbHbIX PEAKLUI C
peakumm MCNO/b30BaHNEM METOAa
3/IeKTPOHHOro H6anaHca.
2. 3a4a4m Ha pacyeT maccbl
BellecTea am obbéma
rasoB Mo M3BECTHOMY KOJINYECTBY
BELLECTBA, Macce UAn o6 bEMY
OAHOrO M3 YYacTBYHOLWMX B
peakLMn BELWECTB; PacyEThI
maccbl (06bEma, KonnyecTsa
BELLEeCTBa) NPOAYKTOB peaKkuum,
€Cc/n O4HO U3 BELLECTB UMeeT
npumecu
2.2 dNeKTpoanTUYECKan CocTtaBnATb ypaBHeEHUA 1. 3apaHunA Ha cocTaBaeHue
Amnccoumauma U MOHHBIM | XMMUYECKUX peaKLLmnm MOJIEKYNAPHDBIX N MOHHBIX
obmeH MOHHOro obmeHa ¢ peakLMit C y4acTUEM KUCAOT,
yyactuem OCHOBaHWI 1 conen,
HeopraHUYeCcKnx BELWECTB |YCTaHOB/IEHNE N3SMEHEHMA
KUCNIOTHOCTHM cpeapl
2. NabopaTtopHas paboTa "Tunbl
XUMUNYECKUX peakLmin'
3 Pasgen 3. CtpoeHne n |Uccneposatb ctpoeHue u |KoHTponbHas pabota

CBOMCTBA
HeopraHUYecKux
Bel,ecTs

CBOMCTBA
HeopraHMYeCKUX BeLecTs

«CBOMCTBa HEOPraHNYECKUX
BeLecTB»
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OK/MNK

Mogpaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TUNbl OLLEHOYHbIX MePOoNpPUATUL

3.1

OK 01
MK..

Knaccnomkaums,
HOMEHKANATypa n
CTpOEHUEe
HeopraHMYecKnx
BELLecTB

Knaccuoumumnposatb
HeopraHuyeckue
BELL,ECTBa B COOTBETCTBUM
C UX CTPOEHMEM

1. Tect «kHomeHKNaTypa n
Ha3BaHWe HeOpPraHMYeCKnX
BELLLECTB MCXOAA U3 UX
XUMUYECKOM dopMynbl Unu
COCTaB/IEHME XMMUNYECKOMN
dbopmynbl UCxoaA U3 HA3BAHUA
BELLECTBA MO MeXAyHapOoAHOM
WU TPUBUANBHOM
HOMEHKNaType».

2. 3a4a4M Ha pacyeT MaccoBoM
Aonun (Maccbl) XMU4YeCKoro
anemeHTa (coeanHeHun) B
mMmonekyne (cmecu).

3. MpaKTnyeckune 3agaHmna no
KnaccuduKaumm, HOMEHKNaType |
XMMMYECKMM popmynam
HEeopraHUYecKMx BeL,ecTB
Pa3/IMYHbIX KNACCOB.

4. MpaKTnuyeckne 3agaHunA Ha
onpeaeneHme XMMn4eckom
aKTMBHOCTW BELLECTB B
33aBMCMMOCTM BUAA XMMUYECKOM
CBA3W U TUNA KPUCTANNANYECKOM
peLeTkn

3.2

OK 01
OK 02
MK...

PursnKo-xummnyeckune
CBOICTBA
HeopraHN4Yecknx
BeLlecTs

YcTaHaBAnBaTb
3aBMCUMOCTb PU3NKO-
XMMMUYECKUX CBOMCTB
HeopraHM4YecKmnx BeL,ecTs
OT CTPOEHUA aTOMOB U1
MOEKY/, a TaKXKe TUna
KpUCTaNMYecKkomn
peLeTku

1. Tect «OcobeHHOCTH
XMMMUYECKUX CBOMCTB OKCMAOB,
KUCNOT, OCHOBAHUN, amMPOTEPHbI»
rTMAPOKCUAOB U conemn».

2. 3a4aHuMA HA coCTaB/ieHne
YPaBHEHWNIN XUMUUYECKUX Peakuuii
C Y4aCTUEM MPOCTbIX U CIOXKHbIX
HEeOPraHNYeCcKMX BELLECTB:
OKCMA0B MEeTaN/I0B, HEMETaN108B
M am@oTepHbIX 3/1EMEHTOB;
HeopraHUYecKnx KUcaoT,
OCHOBaHWN N aMPOTEPHbIX
rMOPOKCUAO0B, HEOPraHUYECKUX
CONEN, XapaKTePMU3YHOLMX MUX
CBOWMCTBA 1 cnocobbl nonyyeHus.
3. MpPaKTUKO-OPUEHTUPOBAHHbIE
TEeOpeTUYEeCKMe 3aaHNA Ha
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Ne OK/NK | Mogynb/Paspen/Tema Pe3ynbTtat 0byyeHus Tunbl OLEHOYHbIX MepPonpPUATUY
CBOMCTBA W NOAYyYeHMe
HeopraHM4YeCcKux BeLWecTs
3.3 |OKO01 NpoeHTndukauma UccneposaTb 1. MpaKTUKO-OpPUEHTUPOBAHHbIE
OK 02 HeopraHM4yecKmnx KayeCTBeHHble peakuun [(3a4aHMA NO COCTaB/IEHUIO
OK 04 BeL,ecTs HeopraHUYeCKNX BELLECTB |XMMMUYECKUX PeaKkuuii ¢ ydyacTuem
HEeOpraHM4YeCcKUX BELLECTB,
MCMONb3yEMbIX ANA NX
MAEHTUPUKaLUNK.
2.1abopaTopHasn paboTa:
“UpeHTndmKauma
HeopraHM4yecknx sewecTs”
4 Paspen 4. CtpoeHne u |Uccneposatb ctpoeHne U |KoHTponbHasa pabora
CBOMCTBA OpraHUYeCcKUX |CBOMCTBA opraHnyecknx |«CTpoeHue 1 cBOMCTBA
BelyecTs BelyecTs OpPraHUYeCcKUX BeLLecTs»
4.1 |OKO01 Knaccuoumkauyus, KnaccnoumumnpoBatb 1. 3agaHnA Ha cocTaBneHue
MK... CTPOEHME 1 OpraHWYecKune BELLECTBA B [HAa3BaHWUIN OpraHUYECcKmX
HOMEHKNATypa COOTBETCTBMU C UX CoeANHEHMN No TPUBMANbHOMN
OpPraHMYeCKUX BELECTB |CTPOEHMEM WUAN MEeXAyHapoaHOM
CMCTEMATUYECKOM HOMEHKAATYpe
2. 3apaHuA Ha cocTaBaeHune
NOJIHbIX M COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHMYeCcKux BeLecTs
OTAENbHbIX K/1acCoB.
3. 3apaum Ha onpegeneHue
npocTenwen popmybl
OpraHUYeCcKom MONEKYNbI, UCXOAS
M3 31eMeHTHOro cocTtaBa (B %)
4.2 |OKO01 CBolicTBa OpraHMYecKnx |YcTaHaBAnBaTL 1. 3apaHnA Ha cocTaBneHme
OK 02 coegMHEeHN 3aBMCUMOCTb PU3NKO- YPaBHEHUI XMMMUUYECKUX peaKLmit
OKO04 XMMUYECKUX CBOMNCTB C y4aCTUEM OpraHUYEeCcKmnx
MK... OpPraHMYeCcKnX BEeLLEeCTB OT |BELLECTB HA OCHOBAHUM UX

CTPOEHNA MONTERYN

COCTaBa M CTPOEHMUS.
2. 3agaHuA Ha cocTaBaeHue
YPaBHEHUI XMMMUUYECKUX peaKkLmit
WUANOCTPUPYHOWMX XMMUYECKUE
CBOMCTBA C Y4ETOM MEXAHM3MOB
NPOTEKaHMA AAaHHbIX PeaKkuuii 1
reHeTUYEeCKOM CBA3M
OpraHUYeCKNX BELLECTB Pa3HbIX
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Ne OK/NK | Mogynb/Paspen/Tema Pe3ynbTtat 0byyeHus Tunbl OLEHOYHbIX MepPonpPUATUY
K/1aCCOB.
3. PacueTHble 3aga4m no
YPaBHEHUAM peaKumii C y4acTUen
OpraHU4YecKkux BeLLecTs.
4. NabopaTopHas paboTa
“MpeBpaLLeHna opraHNYecKnx
BELLECTB Npu HarpesaHumn"
4.3 |OKO01 NaeHTUPUKauma UccneposaTb 1.MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 OpPraHUYecKMX BeLLeCTB, |KayeCTBEHHbIe peakuMn  |3a4aHUA NO COCTaBAEHULO
OK 04 WX 3Ha4YeHune 1 OpraHnUYecKkux XUMUYECKUX PeaKLMA C y4acTUEM
MK... npumeHeHne B 6bITOBOM |COEAMHEHWUIN OTAENbHBIX |OPraHUYeCcKMX BEeLWecTs, B T.4.
M NPOU3BOACTBEHHOM K/1laccos NCNONb3yeMbIX ANA UX
OeATeNbHOCTM YenoBeKa naeHTUdMKaumm B bbITy 1
NPOMbILLAEHHOCTH.
2.1abopaTopHasn paborTa:
“UpeHTndMKauma opraHMYeCcKmx
CoeMHEeHUN OTAENbHbIX KNaccoB
5 Paspen 5. XapaktepusosaTb
KuHeTnueckue u BAUAHUE PA3/IUYHbIX
TepmoauHamMmuyeckue |¢paKTopoB Ha paBHOoBecue
3aKOHOMEpPHOCTU M CKOPOCTb XMMUYECKUX
npoTeKaHuA peakuum
XMMUYECKUX peaKuuii
5 |OKO01 CKOpOCTb XMMUYECKUX | XapaKTepusosaTb MpaKTUKO-OpPUEHTUPOBAHHbIE
OK 02 peakunin. XuMmyeckoe |BAMAHWME KOHLEHTPAUUK |TeopeTMYecKue 3a4aHuA Ha
MK... paBHoBecue pearvpyroLLnx BeLwecTs U |aHann3 GakTopos, BAUAIOLWMNX HA
TemnepaTtypbl Ha CKOPOCTb |[M3MEHEeHMEe CKOPOCTH
XMMUYECKUX peaKLmi XMMUYECKON peaKkunu. MpakTmko-
XapaKrtepusoBaTb OPUEHTUPOBAHHbIE 334aHNA Ha
BINAHNE U3MEHEHMUA npumeHeHue npuHumna fle-
KOHUeHTpauuu BewecTts, |LLaTtenbe onAa HaxoxKgeHun
peakumn cpeabl n Hanpas/ieHUA CMeLleHuA
TemnepaTtypsbl Ha paBHOBECUA XMMNYECKOM
CMeLLeHMe XMMUYECKOro  |peakumn n aHanns GakTopos,
paBHoBecuA B/INAIOLLNX HA CMeLLeHne
XMMUYECKOro paBHOBeCUA
6 UccnepoBatb

Pa3pen 6. PactBopbl

MCTUHHbIEPACTBOPDI C
3a4aHHbIMU
XapaKTepucTMKamm
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Ne OK/NK | Mogynb/Paspen/Tema Pe3ynbTtat 0byyeHus Tunbl OLEHOYHbIX MepPonpPUATUY
6.1 |OKO01 MNoHATMe O pacTBopax Pasnnyatb UCTUHHbIE 1. 3apayun Ha npuroToBaEeHUE
OK 02 pacTeopbl pacTBOpOB.
MK.. 2. [paKTUKO-OpUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA HA
AMCNEPCHbIE CUCTEMB,
NCNoJib3yemble B ObITOBOM U
NPOn3BOACTBEHHOW
OEeATeNbHOCTM YeNnoBeKa
6.2 |[OKO01 UccneposaHue ceolictB |MccnenoBatb ¢pur3mKo- NabopaTtopHan paboTa
OK 04 pacTBopoB XMMUYECKNE CBOMCTBA “MpurotoBneHne pactsopos”
MK.. WUCTUHHbIX PacTBOPOB

Il | NpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAepKaHUe (coaepKaHue NPUKAAAHOro Moayns)

7 Paspen 7. OueHuBaTb NocneacTema |3awmra Keiica (c yuetom
Xumusa B 6biTy 1 6bITOBOM U 6yaywei npopeccnoHaibHOM
NPOU3BOACTBEHHOI NPOU3BOACTBEHHOM [eATeNbHOCTH)

BeATeNbHOCTU [eATeNbHOCTU YeNoBeKa C
yesioBeKa NO3MLIMIA SKONIOTUYECKOMN

6e3onacHocTH

OKO01
OK 02
OK 04
OK 07
INK...

Xnmus B 6bITY U
NpPOun3BOACTBEHHOM
AeATENbHOCTU Ye/lI0BEKa

OueHunBaTtb NnocneacTama
6bITOBO U
NPOn3BOACTBEHHOW
OeATeNbHOCTM YeNoBeKa C
NO3ULNIM 3KOIOTUYECKO M
6e3onacHoCcTH

KeWc (c yyeTom byayuieit
npodeccnMoHanbHoM
[eATeNbHOCTH)

Bo3MOKHble TeMbl KelcoB:

1. NoTtenneHue KAMMmaTa u
BbICBODOOXKAEHME ra30BbIX
rMApaToB CO AHA OKeaHa.

2. byayuwiune matepuanbl gNA aBKUE
, MAWMHO- 1 NPMBOPOCTPOEHUA.
3. HoBsble maTepuanbl gna
CO/IHEeYHbIX HaTapen.

4. JlekapcTBa Ha OCHOBe
pacTuTenbHbIX NpenapaTos
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KanengapHo — TeMaTH4eCKM# MJIaH
o yueoHou aucturnae « XUMUS »
2023 - 2024 y4eOHblii roa
I'pynmer:l kype 504

Beenenne -24

1 Hayunble MeTo/1bI TO3HAHUSI BELIECTB ¥ XUMHUYECKHE SIBJICHUs. 3HaUeHHEe XUMHUH B Oyayuie npodeccuu.

2 IToBTOpEHHME OCHOBHBIX MOHATUH Y 3aKOHOB HEOPraHUYECKONW XUMUHU.

Pazgen |. Opranunyeckasi Xumus -284
Temal.l OcHOBHBIE NOHATHSI OPTAHMYECKOI XHMHUM M TeOPHS CTPOEHHUSI OPTAHMYECKUX COeTMHeHHI -S4

3 [Ipenmer opranmdeckoit xumun. Teopus cTpoeHus opraundeckux coeqnueHnii A. M. bytneposa.

4 CtpoeHne aTomMa yIiiepoia v €ro BAJICHTHBIE COCTOSTHHS.

5 Krnaccudukanus opraHu4ecKuX BEIIECTB.

6 Howmenknatypa 1 n3oMepusi OpraHnIeCKUX BEIIECTB.

7 Kunaccudukariyst peakiiuii B OpraHM4eCKOM XMMHHU.

Tema 1.2 YrieBoaopoabl -84

8 AJikaHbl. MeTaH 1 ero CTpOCHHE.

9 AJIKEeHBI. DTUIEH U €r0 CTPOCHHUE.

10 | MpakTuueckas padora Nel «IlomydeHue STUIICHA W OTBITH C HAM.

11 | AnkuHBL. ATIETHJICH B €70 CTPOCHHE.

12 | Anxapmensl. HaTypanbHBI 1 CHHTETHYSCKHH Kayuyku. Pesnna

13 | Huxnoankanel.. ApeHbl. beH301 u ero crpoeHue.

14 | IlpupopaHbie HICTOYHHUKH YTITICBOAOPOAOB.

15 | K.P.Ne 1 no teme «OCHOBHBIE IOHSTHS OPT.XUMUN» U «YTIIEBOJIOPOABIY.

Tema 1.3 Kucjiopoacoaepskanue oprannieckue coeJuHeHust -104

16 | CoupThl. DTaHoI, €r0 CBOWCTBA, MOJyYeHNUE W MPUMEHEHHE.

17 | AnxoronmsMm, ero mOCIeACTBYSI U IPEAYIPEKICHHUE.

18 | MHoroaroMHbIe CIUPTHL. | THIIEpUH, €Tr0 CBOMCTBA U IPUMEHEHHE.

19 | deHom, cTpoeHue, CBOHCTBA, IPUMEHEHHE.

20 | Ampaeruapl. opMasbIery/l: CBOWCTBA, MOJIYYCHUE U TPUMEHEHHE,

21 | KapOoHOBBIE KHCIOTHI. YKCyCHasi KUCJIOTa XUMHUYECKHIE CBOWCTBA U IPUMEHEHHE.

22 | MpakTnyeckas pa6ora Ne2 «[lomydyeHue v cBOWCTBA KAPOOHOBBIX KHUCIIOTY.

23 | Cnoxuble 3¢upsl. JKuphbL

24 | IlpakTuuyeckas padora Ne3 «IloayueHue agupa YKCyCHON KUCIOTHD

25 | YraeBogsl, ux kinaccudukanus. ['mokosa .Kpaxman. [emnronosa.

Tema 1.4 A3oTcoaepxaiiye opraHudecKue coeIuHeHus -24

26 | Amunabl.CBOICTBa, TOJTYYEHHE M MPUMEHEHNE aHUITMHA

27 | AMuHOKHCIOTHL. benku ux cBoicTBa u Omosormyeckue (pyHKITHH.

Tema 1.5 UckyccTBeHHbIE U CHHTETHYECKHE NOJUMEPbI -34
28 | IomimMeps! - BeICOKOMOJIEKYIsipHbIe coenuHernst (BMC). TepMmoruiacTH4HbIC U TEPMOPEAKTHBHBIC

mactMaccsl. BoyokHa.
29 | lIpakTnyeckas padora Ned «Pacno3HaBaHue IIacTMacC U BOJIOKOH)
30 | K.P Ne 2 3a kype «Oprannyeckasi XHMHs»

Paznen |1. O61mas u Heopranmyeckasi XuMusi -194
Tema 11.1 Ilepuoanyeckuii 3axkon u [lepuoanyeckas cucreMa XUuMU4IecKux jemMeHToB JI.U.MeHnaeneeBa -24
H CTPOEHHE ATOMa
31 | Ilepuoauueckoro 3akona J|.M.MenneneeBa. Ctpoenus siipa atroma. M30TombI.

32 | CtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB JJIEMEHTOB MaJIbIX U OOJIBIIIUX MEPHUOIOB.

Tema 11.2 CTpoeHue BeuecTBa -24
33 | Bupbl XUMHYECKUX CBSI3€H U THIBI KPUCTAUIMYECKHX PEIIETOK
34 | Yucrel BemecTBa U cMecH. JlucrepCHbIe CHCTEMBI.

Tema 11.3 Boxa. PacTBopbl. DJIeKTPOJIUTHYECKAS THCCOIMATIMA. -24

35 \ Bona u e€ cBoticTBa. MaccoBast 10JIsl pACTBOPEHHOTO BEIIECTRA.
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36 | DrexTponuTiyueckas auccoruanys. MOHHbIC ypaBHCHISL.

Tema 11.4 Knaccudpukanusi HeopraHuuecKux coeJHHEHHI H X CBOICTBA. -34
37 | Knaccudukanus mpoCcThIX U CI0KHBIX HEOPTaHMUYECKUX BEIECTB.
38 | CpoiicTBa KHCIOT, COJIeH, OKCHJIOB, OCHOBaHUH. AM(OTEpHOCTS.
39 | K.P.Ne 3 «I13 u TIC. Ctpoenue aroma. Ctpoenue BemectBa. J/I, Knaccupunkamus n cBoiicrBa
HEOPIraHUYeCcKUX COeAMHEeHHUI».
Tema 11.5 XumMHuecKun peakiun -34
40 | Knaccudukaums xumuueckux peakiuuid. Tepmoxummuueckue ypasHenus. OBP.
41 | CKOpOCTh XMMUYECKUX PEaKifii U PakTOphl BIMUSIONINE HA Heé.
42 | OOpaTUMOCTh XUM.peakuri. XMMHYECKOEe PaBHOBECHE.
Tema 11.6 MeTa/sibl H HeMeTAJLIBI. -T4
43 | OOmas xapakTeprCcTHKa METAJUIOB M UX CBOMCTBA.
44 | Tlomyyenue metayioB. CIjIaBbl.
45 | Koppo3ust MeTaJuIoB, BU/IBI, 3aIIUTA.
46 | Kondepenmwus mo reme "Metaiibl".
47 | Obmas xapakTepucTiKa HeMeTauoB U ux OB cBolicTsa.
48 | CaolicTBa rajjoreHoB B 3aBUCUMOCTH 0T nojoxenus B [1C.
49 | Koundepenrws mo teme "Hemeramisr".
50 | JduddepeHunpoBaHHbIii 3a4eT -1g
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