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1. ITacmopT mporpaMmbI NpeaMeTa
«XUMHD)

1.1. MecTo npeaMera B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbI:

[Mpeamer «XuMus» SIBISETCS 00S3aTEIBHOW YaCThIO CPEIHEro OOIIero oOpa3oBaHUS 110
cnermanbHocTH 40.02.04 FOpucnpyneHIms, 0cBOeHHE KOTOPOTo 00ECIIEYNBACTCS B pAMKaX pealln3aiun
MIPOTPaMMBI ITOJATOTOBKH CIICIIUATUCTOB CPEHETO 3BEHA.

1.2. Heab ¥ niiaHnpyembie pe3yJibTaThl 0CBOEHMSI NIPpeMeTa:

@opMUPOBAHUE Y CTYAEHTOB MPEICTABIEHUS O XUMUUECKON COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPa KaK OCHOBBI IPUHSTHS PELICHUN B )KU3HEHHBIX U IPOU3BOJACTBEHHBIX CUTYALUX,
OTBETCTBEHHOTI'O MTOBEJICHUS B PUPOJIHOM Cpeie.

3ajaun JUCUUILIIUHBIL:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHUYECKHIX TIPOIECCOB U SIBJICHHH B
OKpY’Karolllel cpesie, LIeTOCTHOM HayqYHOU KapTHUHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYIIBI HEOPTaHUYECKUX U OPTraHUYECKUX BEIECTB, YPaBHEHUS
XUMHUYECKUX PEaKIUi, OOBICHITh KX CMBICI, UHTEPIIPETUPOBATH PE3YIbTAThl XUMUYECKUX
JKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKK TIPOBEIACHIS MPOCTEUIITNX XUMHYECKHUX IKCIICPUMEHTATBHBIX
UCCIIEIOBaHUM ¢ COOII0CHIEM MPaBUI 0€30MacHOr0 00pallleHus ¢ BEIIeCTBAMHU U JIa0OpaTOPHBIM
o0opynoBaHUEM;

4) pa3BUTh YMEHHUS UCIOIB30BaTh HH(POPMAIIUIO XUMHUUECKOTO XapaKTepa U3 pa3IMiHbIX HCTOYHUKOB;
5) chopMUpOBaTH YMEHHSI IPOTHO3UPOBATH TIOCIICICTBUS CBOCH JIEATEITHBHOCTH M XUMHUYICCKHIX
MIPUPOIHBIX, OBITOBBIX U IMTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHKEHUN XUMUYECKON HAYKH M TEXHOJIOTUH JJIs
pa3BUTHS COIMATBFHON U IPOU3BOJCTBEHHOMU cep.



HJIaHI/IpyeMI)Ie pe3yJbTaThbl 0OCBOCHHUSA IIPEAMETA

aKTyanmMsMpoBaTb npobnemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- YCTaHaB/iMBATb CYLWECTBEHHbIA NPU3HAK WK
OCHOBaHWUA [ANA CPaBHEHUA, Knaccudukauum u
060611eHUs;

- onpeaenatb UENM AeATeNbHOCTH,
napameTpbl U KPUTEPUM UX AOCTUNKEHUSA;
- BbIAIBIATb 3aKOHOMEPHOCTU U NPOTUBOPEUUS B
paccmaTpMBaemMbIX ABAEHUAX;

- BHOCUTb KOPPEKTUBbI B AeATENIbHOCTb, OLLeHMBaTb
COOTBETCTBME pPe3ynbTaTOB LENsm, OLEeHMBaTb
PUCKN NOCNeACTBUN AeATeIbHOCTY;

3a4aBaTb

Kog u MnaHupyembie pe3ynbTaTbl 0CBOEHUA AUCLUMN/IUHDI
HauMeHOBaHU
e

dopmmpyembIx O6uwue AucumnanHapHble

KomneTeHuuii

OK 01. B yactn Tpya0BOro BoCNUTaHMA: - BNafeTb CUCTEMOM  XMMWUYECKMX 3HaHWIM, KOTOpas  BK/OYaeT:

Bbibupatb - TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTM | OCHOBOMNONAralowme MOHATUA (XMMWYECKUA 3/1EMEHT, aTOM, 3/IEKTPOHHas

cnocob6bl MacTepcTBa, TpyAontobme; 060/104Ka aToMa, S-, p-, d-3N1EKTPOHHbIE OpbUTAaNM aTOMOB, MOH, MONEKYNa,

pelweHna 3a4a4 | - TFOTOBHOCTb K  aQKTMBHOM  AEATENIbHOCTM | BaNleHTHOCTb, 3/1EKTPOOTPMLATENIbHOCTb, CTENeHb OKUCNEHUA, XMMUYEeCKas

npodeccnoHan | TEXHOIOTMYECKOM U COLManbHON HaNPaBAEHHOCTH, | CBA3b, MOJIb, MOJIAPHAA Macca, MOJAPHbIM 06BbEM, Yri1epoaHbIA CKenert,

bHOM CNOCOBHOCTb  MHUUMMPOBATb, MAAHMPOBATb W | PyHKLMOHANbHAA FPyNna, paguKaa, U30Mepus, U30MepPbl, FTOMONOTNYECKUI

AEeATENbHOCTM | CAMOCTOATE/IbHO BbIMOIHATL TaKyto AeATE/NIbHOCTb; | pA4, FOMOIOTH, YI1eBOA0POAbI, KNC/IOPOA- U a30TCOAEPKaLLNe CoeaMHEeHUS,

NPUMEHUTENbH | - NHTepec K PasNYHbIM chbepam | BMoNOrMYecKM akTUBHbIE BewlecTBa (yrnesogbl, Xupbl, 6enKn), MoHoMEp,

0 K Pas/InyHbIM | NPodeCcCUOHaNbHOW AeATENbHOCTY, nosiMmep, CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNIAPHbIE COeAMHEeHMUs,

KOHTEeKCTamM OBnageHue YHUBEPCANbHbIMM y4ebHbIMM | KpUCTANIMYECKAA peLleTKa, TUMbl XMMWUYECKUX peakunin (OKMCAnTenbHo-
No3HaBaTe/IbHbIMU AENCTBUAMMU: BOCCTAHOBUTE/IbHbIE, 3K30-M IHAOTEPMUYECKME, peaKLUN MOHHOTO 06MeHa),
a) 6a3oBble IorMyeckne gencTemn: PacTBOP, 3N1IEKTPONNTbI, HEINNEKTPOIUTbI, 3/IEKTPOIMTUYECKAA AMUccoumaums,
- CaMOCTOATE/IbHO dopmynunpoatb N | OKUC/IUTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMMUYECKOW pPeaKkLMn, XMMUYECKOe

paBHOBECME), TEOPUM W 3aKOHbl (TEOPUA XMMUYECKOTO CTPOEHMN
opraHuyeckux Belects A.M. ByTnepoBa, Teopua 3NEKTPOAUTUYECKOM
Anccoumaymm, nepmoanyeckunin 3akoH .M. Mengeneesa, 3aKOH COXpaHeHUSA
Maccbl), 3aKOHOMEPHOCTM, CUMBOIMYECKUI A3bIK XMMUKN, PAaKTONOTMYECKUNE
CBeAEeHUs 0 CBOMCTBaX, COCTaBe, NoslydyeHnn n 6e3onacHOM UCMNo/ib30BaHUM
Ba)KHEMLIMX HEOPraHWYEeCKMX W OpraHUYEecKUX BelectB B ObITy U
NPaKTUYECKOWN AeATeNbHOCTU Ye/10BEKa;

- YMeTb BbIABAATb XapaKTepHble MPU3HAKM U B3aUMOCBA3b M3YYEHHbIX
NOHATUIA, NPUMEHATb COOTBETCTBYIOLLME NMOHATUA NMPU OMUCAHUN CTPOEHUA U
CBOWCTB HEOPraHUYeCKUX U OPraHMYEeCKMX BELLECTB U UX MNPeBPaLLEHUN;
BbIABNATb  B3aMMOCBA3b  XMMMUYECKMX 3HAHWMKU C  MNOHATUAMU U
npeAcTaBieHUAMM APYTMX eCTeCTBEHHOHAY4YHbIX NPpeaMeTOB;




- pa3BMBaTb KPEATUBHOE MblLUNEHNE NPU pPeLLleHUN
YKM3HEHHbIX Npobnem

6) 6a3oBble UccnenoBaTeNbCKME AENCTBUA:

- BNaAeTb HaBblkaMu yyebHO-Mccie0BaTeIbCKOM
n NPOEKTHOM OEeATeNIbHOCTH, HaBblKamu
paspelleHns npobnem;

- BbIABNATb MNPUYUHHO-C/IEACTBEHHbIE CBA3U U
aKTyanM3MpoBaTb 3a4auvy, BblABMraTb rMnoTesy ee
peleHus, HaxoAuTb apryMeHTbl ana
[lOKa3aTeNbCTBa CBOWX YTBEP)KAEHMMW, 33a4aBaTb
napameTpbl U KPUTEPUU pPeLLEeHUS;

- aHaNU3MPOBATb MOJIyYEHHbIE B XOA4E pelleHun
3a4a4M pesynbTaTbl, KPUTUYECKM OLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHWe B
HOBbIX YC/I0BUAX;

- YMETb NEePEHOCUTb 3HAHWUA B NMO3HABATE/IbHYIO U
NPaKTUYECKyto 061aCTU KMU3HEeLEeATENbHOCTH;

- YyMeTb MCNONb30BaTb HAMMEHOBAHWS  XUMWYECKUX COeANHEHUM
MEAYHApPOA4HOrO COH3a TEOPEeTUYEeCKOM U  MPUKNALAHOM XUMUU MU
TPUBMNA/IbHbIE HAa3BaHWA BaXKHENLLMX BELLECTB (3TUNEH, aLETUNEH, TNULLEPUH,
deHon, bopmanbaerma, yKCyCHas KMCNOTA, FINUMH, YTapHbIN ras, yrieKUcbli
ras, aMMMak, raweHas M3BeCTb, HeraweHas W3BecTb, NMUTbEBas CoAa M
ApYrux), coctaBnatb GopMy/ibl HEOPraHUYECKUX U OPraHUYECKUX BELLECTB,
YPaBHEHUA XMMMUYECKUX peaKkuuii, 0BbACHATb MX CMbICA; NOATBEPXKAaTb
XapaKTepHble  XMMWYECKME CBOMCTBA  BELLECTB  COOTBETCTBYIOLLMMU
3KCMepMMEHTaMM U 3aNUCAMU YPaBHEHUI XMMUYECKUX PeaKLUIA;

- YMeTb YCTaHaBAMBaTb MPUHAANEKHOCTb WM3YYEHHbIX HEOPraHUYECKUX U
OPraHMYECKMUX BELLLECTB K ONpeae/ieHHbIM K/1accam U rpynnam CoeanHeHun,
XapaKTepn3oBaTb MX COCTaB WM BaKHeWlIMe CBOMCTBA; ONpenenAaTb BuAb
XMMUYECKUX CBA3EN (KOBaJIEHTHasA, NOHHaA, MeTal/IMyecKas, BoaopoaHas),
TUMNbI KPUCTANNIMYECKUX PELLETOK BELLECTB; KnaccupuumpoBaTb XMMUYECKUNE
peakuuu;

- chopmupoBaTb NpPeACTaBAEHMA: O XMMMYECKOM  COCTaB/AOLLEN
€CTEeCTBEHHOHAY4YHOW KapTUHbl MUpPa, POIN XUMUW B MO3HAHUN SIBNEHUN

- YMeTb WHTEerpuMpoBatb 3HAHWA M3 pasHbiX | Npupoabl, B (GOPMMPOBAHMM MBIWNEHUA W  KyAbTypbl JIMMHOCTM, ee
npeameTHbIXx obnacrteis; YHKUMOHANbHOM rpaMOTHOCTU, HEOBXOANMMOM ANA peLleHUA NPaKTUYECKUX
- BblaBuraTb  HOBble  uAaeun, npeanaratb | 33434 U 3KONOrMYeckn 06OCHOBAHHOIO OTHOLWEHUA K CBOEMY 340POBbI0 U
OpPUIMHA/NIbHbIE NOAXOAbI U peLleHuns; npupoaHo cpeae;
- CNOCOBHOCTb MX UCNONBb30BaHMA B - YMeTb NPOBOAMTb pacyeTbl NO XMMUYECKMM GOpPMynamM WU ypPaBHEHUAM
No3HaBaTe/IbHOM M COLMANBbHOM NPAKTUKeE XMMUYECKMX  peakumin C  UCNONb30BaHWEM  GU3MYECKUX  BENWUYMH,
XapaKTepM3YIOLWMX BELLECTBA C KONIMYECTBEHHOM CTOPOHbI: Maccbl, obbema
(HopmanbHble ycnoBWMA) ra3oB, KOAMYECTBA BELLECTBA; MCMNO/b30BaATb
CUCTEMHbIE XMMWYECKME 3HAHUA ONA NPUHATUA PEeLUeHUA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMMU U UX MPUMEHEHMEM
OK 02. B 061acT LEHHOCTM HAYYHOrO MNO3HAHUA: - YMeTb NAaHWPOBATb W  BbINOJAHATbD  XUMWYECKUIA  IKCMEPUMEHT
Wcnonb3oBaTb | - CchOPMMPOBAHHOCTb MWPOBO33PEHUA, | (MpeBpaLLEHNA OPraHNYECKUX BELLLECTB NPU HarpeBaHUM, NONyYEHME STUIEHA
COBpPEMEHHbIE | COOTBETCTBYIOLLErO  COBPEMEHHOMY  YPOBHIO | U U3yYEeHME ero CBOMCTB, KQYeCTBEHHbIE Peakuuu Ha anbaernabl, Kpaxman,
cpencTea Pa3BUTUA HAYKM U 0OWECTBEHHON MNPAKTUKK, | YKCYCHYIO KUCOTY; AeHaTypaumna 6e1KoB Npu HarpeBaHnK, LBETHbIE peaKLunm
NMoMCKa, OCHOBAHHOTO Ha avanore KynbTyp, | 6€N1K0B; NPOBOAUTL peakuum MOHHOro obmeHa, onpeaenATb cpeny BOAHbIX




aHanusza u
WHTepnpeTaum
n uHpopmaymm
n
MHbOPMaLMOH
Hble
TEXHOI0TUK
ana
BbINO/IHEHUA
3ajay
npodeccnoHan
bHOM
OEeATeNbHOCTH

CNOCObCTBYIOLLErO OCO3HAHMUIO CBOEro MecTa B
MONNKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME A3bIKOBOM M YUTATE/IbCKOW
KY/NIbTypbl KaK CPeacTBa B3aMMOAENCTBUA MEXAY
MOAbMU U NO3HAHUA MUPA;

- OCO3HaHME LEHHOCTM HayyHON AeATeNbHOCTH,

FrOTOBHOCTb  OCYLLECTBAATb NPOEKTHYO n
nccnenoBaTebCkyo AeATeNbHOCTb
MHAUBMAYANbHO U B rpynne;

OBnageHue YHUBEPCA/bHbIMM yyebHbIMMK

no3HaBaTeibHbIMU AENCTBUAMM:

B) paboTa c MHpopmaumen:

- BNaAeTb HaBblkaMK Noay4yeHua uHbopmaumm ms
MCTOYHMKOB pPa3sHbIX TUMOB, CAMOCTOATE/NIbHO
OCYLLECTBAATb MOWUCK, aHANM3, CUCTEMATM3IALMIO U
WHTepnpeTaLmio MHPOPMALUKN PA3IUYHBIX BUA0B U
dopm npeacraBneHus;

- €034aBaTb TEKCTbl B pPas/vyHbIX ¢$opmaTax C
YY4ETOM HA3HAYeHUA WMHPOPMaLMM WU  LLEeNeBOM
ayauTopun, BblbMpaa onTumanbHyio  popmy
npeAcTaBNeHUA U BU3yanum3aumm;

- OLEHMBATb [OCTOBEPHOCTb, JIEFUTUMHOCTb
WHPOPMaLMKM, ee COOTBETCTBME MPABOBbIM U
MOPanbHO-3TUYECKMM HOPMAM;

- MCNO/Ab30BaTb CpeacTBa WMHPOPMALMOHHBIX M

KOMMYHUKALUMOHHbIX TEXHONOTMA B PELUEHUU
KOTHUTUBHbIX, KOMMYHMKaTUBHbIX n
OpraHM3auMOHHbIX 33aga4 € cobnogeHuem

TpeboBaHMN 3PrOHOMMKM, TEXHUKK Be3onacHoCTy,
TMIMEHbl, pecypcocbepekeHns, NpPaBoOBbIX WU
3TUYECKMX  HOPM, HOPM  MHGOPMaLMNOHHOM
6e3onacHocTy;

pacTBOPOB, KayecTBEHHble peakuuuM Ha cynbdaT-, KapboHaT- M xnopua-
aHMOHbI, HA KAaTMOH AMMOHMA; PeLaTb 3SKCNEPUMEHTANIbHbIE 334aun no
Temam "MeTtannbl" n "Hemetannbl") B COOTBETCTBUM C NPaBUNAMU TEXHUKMU
6esonacHocTM npu obpaweHMn C  BewectBamnm U labopaTopHbIM
obopypoBaHnem; NpeacTaBAATb pe3yabTaTbl XMMMUYECKOTO KCNEPUMEHTA B
dopme 3anmucyM ypaBHEHUN COOTBETCTBYHOLMX PeakuuMi n GbopmynmpoBaTtb
BbIBOAbl HAa OCHOBE 3TUX Pe3y/1bTaToB;

- YMETb aHANM3NPOBATb XMMUYECKYIO MHPOPMALMIO, NONYHaEMYIO U3 PA3HbIX
NMCTOYHWMKOB (cpeacTB maccoBon MHGopmauumn, cetb UHTEpHET n gpyrue);

- BNafeTb OCHOBHbIMM METO4AaMW HAy4yHOro MO3HAaHMA BeWecTs U
XMMUYECKUX  ABNEHUM  (HabnwogeHwe, U3MepeHMe,  SKCMEPUMEHT,
MOJENNPOBAHUE);

- YMeTb NPOBOAMTb PacyeTbl MO XMMUYECKMM GOpMynamM W ypPaBHEHUAM
XMMUYECKMX  peakunim C  MCNONb30BaHMEM  GU3UYECKMX  BENYMH,
XapaKTepM3YOLWMX BELLECTBA C KONIMYECTBEHHOM CTOPOHbI: MAaccbl, 06bema
(HopmanbHble ycnoBuA) rasoB, KOAMYECTBA BeLW,ECTBA; WCMNO/Ib30BaTb
CUCTEMHbIE XMMMUYECKME 3HAHUA O1A NPUHATUA PELEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BEWECTBAMM U UX MPUMEHEHMEM




- BlafeTb HaBblKaMM pacno3HaBaHWA U 3aLLMUTbI
nHbopmauum, tHdopmMauMoHHOM 6e3onacHoCTH
NIMYHOCTY;

OK 04.
dddpeKkTnBHO
B3aMMOeiCcTB
0BaTb U
paboTaTb B
KONNeKTUBe u
KOMaHAe

- rOTOBHOCTb K CamMopasBuTHIO,
CaMOCTOATE/IbHOCTU U CAMOONpPeaeNeHuIo;
-oBNnageHue HaBblKamu y4ebHo-
nccnenoBaTeIbCKON, MPOEKTHOM W couMabHOM
AeATeNbHOCTY;

OBnageHue YHUBEpPCANbHbIMM
KOMMYHUKaTUBHbIMU AENCTBUAMMN:

6) coBMecTHan AeATebHOCTb:

- MOHMMaTb W WCNONb30BaTb NPEUMYLLECTBA
KOMaHAHOM U MHANBUAYANbHOW paboTbl;

- NPUHMMaATb LEAM COBMECTHOW AeATeNbHOCTH,
OpraHM30BbIBaTb U KOOPAMHUPOBATL AENACTBMA MO
ee [JOCTUXEHWIO: COCTaBAATb NaaH AeUCTBUM,
pacnpeaenstb PO/v C yY4€TOM MHEHUI Y4aCTHUKOB
obcyaaTb pe3y/ibTaTbl COBMECTHOMN paboTbl;

- KOOPAMHMPOBATb W BbINONHATL paboTy B
yCNnoBuAX peanbHoro, BMPTyanbHOIo n
KOMBMHMPOBAHHOIoO B3aMMOENCTBUS;

- OCyWecTBNATb MNO3UTUBHOE CTpaTerMyeckoe

noBeZieHne B PA3/IMYHbIX CUTYaLMAX, NPOABAATb
TBOPYECTBO M BOODOparkeHne, 6biTb MHULMATUBHBIM
OBnafieHe YHMBEPCA/IbHBIMW  PEFYAATUBHbBIMM
AencTBUAMN:

r) NPUHATME ceba 1 Apyrux naen:

- NPUHUMATb MOTUBbI U apryMEHTbI APYruX Noaen
npv aHann3e pesynbTaToB AEATE/IbHOCTH;

- NpM3HABaTb CBOE MPABO W MPaBO APYruX Noaen
Ha OWNDOKM;

- YMeTb MNAaHMpOBaTb W  BbINOAHATb  XUMMUYECKUA  SKCNEPUMEHT
(NpeBpaLL,eHNs opraHMYECKUX BELLECTB NPU HarpeBaHUM, NOAy4YeHUe 3TUNEH]
N U3y4YeHWe ero CBOWCTB, KaYeCTBEHHbIE PEeaKUUN Ha anbAeruapbl, Kpaxman,
YKCYCHYIO KUCNOTY; AeHaTypauus 6en1KoB Npu HarpeBaHWu, LLBETHbIE peakumnm
6e/1KoB; NPOBOAMTbL PeaKLUnn MOHHOro obMeHa, onpeaenaTb cpeay BOAHbIX
PacTBOPOB, KauyecTBEHHble peaKkuuMuM Ha cynbdaT-, KapboHaT- M xnopua-
aHMOHbI, HAa KaTMOH aMMOHMSA; PeLaTb 3KCMEepPMMEHTA/IbHble 3aJadyu Mo
Temam "MeTtannbl" n "Hemetannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMU
6esonacHoCcTM npu obpaweHMn C  BewecTtBamnm W slabopaTopHbIM
obopyaoBaHMEM; NPeACTaBAATb PE3Yy/IbTaTbl XMMUYECKOrO 3KCNepUMEHTa B
dopme 3anncu ypaBHEHUIM COOTBETCTBYHOLMX Peakuuin u GopmynpoBaTb
BbIBOAbl HAa OCHOBE 3TUX Pe3y/NbTaToOB




- pa3BuMBaTb CNOCO6HOCTb MOHMMATb Mup C
nosnunn gpyroro 4enoBekKa;

OK 07.
CopencrsoBaTb
COXPaHEHUIO
OKpyKatoLule
cpeapl,
pecypcocbepe
KEeHuto,
NPUMEHSATb
3HaHus 06
N3MEHEHNN
KAMMara,
NPUHLMNbI
b6epexxnmsoro
npou3BoACTBa,
apdeKkTMBHO
[encTBoBaTh B
YypesBblYanHbIX
CUTyaumax

B 0621acT 3KO/I0rMYECKOro BOCMUTAHUA:

- cPOPMMPOBAHHOCTb 3KOJIOTMYECKOM KYNbTYpbl,
NOHMMAHWE BAMNAHUA COLMANbHO-3KOHOMMUYECKUX
NPOLEccoB Ha  COCTOAHWE  MPUPOAHON MU
coumanbHoOM cpeabl, 0OcCO3HaHMe rnobanbHOro
XapaKTepa 3KoJIorMyeckmx npobiem;

- M/IaHMPOBAHWE M OCYLLECTBNEHME AENCTBUIA B
OKpy)Kalolen cpene Ha OCHOBEe 3HaHuA uenew
YCTOMYMBOrO Pa3BUTUSA YE/I0BEYECTBA;

aKTMBHOE HeNnpuAaTUe AeUCTBUI, MPUHOCALLMNX Bpes,
OKpYyrKalolleln cpeae;

- yYMeHWe npOrHo3MpoBaTb HebaaronpusATHbIe
3KOJIOrMYecKMe nocneacTsma npeanpuHUMaemMblx
OencTBnin, NpeaoTBpaLLaTh Ux;

- paclmpeHune onbiTa
9KOJIOrMYECKOM HanpaBAeHHOCTH;
- OBNnaAeHne HaBblkamMu y4ebHo-
nccnenoBaTeIbCKOM, MPOEKTHOM U COLManbHOM
AeATeNbHOCTY;

OeATENbHOCTU

- chopmupoBaTb NpPeAcCTaBAEHMA: O XMMMUYECKOM  COCTaB/AoLEelN
€CTEeCTBEHHOHAY4YHOW KapTUHbl MUpPaA, PON XUMUW B MO3HAHUN SBNEHUN
npupoabl, B GOPMMPOBAHUM MbIWAEHUA W KYAbTypbl JINYHOCTK, ee
dYHKUMOHAIbHOM rpaMoTHOCTU, HEOBXOANMMOM ANA peLleHUsa NPaKTUUYecKux
33434 M 3KONorMyeckn ob60CHOBAHHOIrO OTHOLWEHUA K CBOEMY 340POBbIO U
npupoaHo cpeae;

- yMeTb cobntoaaTb NpaBmnaa 3KONOTMYECKN LLenecoobpasHoro noseaeHuns B
6bITY M TPYAOBOM AEATENbHOCTU B LENAX COXPaHEeHMA CBOEro 340p0BbA U
OKpY)Kalolen NPUpPOAHON Cpeabl; Yy4UTbIBaTb OMACHOCTb BO3AEWNCTBUA Ha
YKMBble OPraHn3mMbl onpeaeneHHbIX BELWEeCcTB, NOHMMAA CMbICA MOKa3aTens
npeaesibHoM A0NYCTUMOW KOHLLEHTPaLINK




2. CTpyKTYypa H cofepkaHue NpeaMera

2.1. O0beM npeameTa U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMBbl IpeMeTa 78

B T.4. B opMe NPaAKTHYECKOH MOJATOTOBKH 21

BT. 4..

TEOPETHYECKOE 00yUueHne 57

MPAKTUYECKHUE 3aHATUS 21

IIpoMe:kyTouHasi aTTECTALUSA HuddeperunpoBanHbIit
Cemectp 2 3a4eT




2.2. TemaTn4yecKuii MJIaH U CO/IePKAHHUE TUCUUILTHHbBI

HanmenoBanme Conep:xxanue y4eOHOro marepuaja (OCHOBHOe H MNpPO(deccHOHATILHO-OPUEHTHPOBAHHOE), JA0OpaTOpHbIE M Oo0bem
pa3aesioB M TeM NPAKTHYECKHE 3aAHATHS, IPUKJIATHONH MOYJ/Ib 4acoB
Cemectp 1
Tema 1.1. Teopernueckoe o0yueHue 1
CTpoenne aTOMOB  [CoBpeMeHHass MOJEIb CTPOCHHS aroma. CHMBOJIMYECKHIl S3bIK XHMHH. XHMHYECKHH DIIEMEHT. DICKTPOHHAS
XHMHUICCKHUX koH(purypauus aroma. Kiaccudukamusi XMMHYECKHX OJJIEMEHTOB (S-, P-, O-dyieMeHTHI). BalieHTHBIC 3JIEKTPOHBI.
SICMCHTOB H BajnieHTHOCTh. DJEKTpOHHAsT TPUPOJIa XUMHUYECKOW CBSA3U. OJIEKTPOOTPULIATEIBHOCTh. BHIBI XHUMHUYECKOW CBSI3U
Hpupoaa 5 (KoBaJIeHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS) M CIIOCOOBI €e 00pa3oBaHUs
XUMHUHCCKON CBA3H | TIpakTHyecKHne 3aHATHSI 0,5
Pemenne 3amaHuii Ha MCHOJB30BaHUE XMMHYECKOM CHUMBOJIMKM W Ha3BaHUW COEAMHEHUH 110 HOMEHKJIAType
MEXIYHAPOJAHOTO CO03a TEOPETUUECKON M MPUKIATHON XUMHUHU U TPUBHAIBHBIX HAa3BAaHUU JIJIsi COCTABIICHUS XUMUYECKUX
dbopMyn IBYXaTOMHBIX COEAMHEHUU (OKCHAOB, CYIb(GUIOB, THAPUAOB U T.M.) U JAPYTUX HEOPTraHHMUYECKUX COCTUHEHHI
OT/IENIbHBIX KJIACCOB.
[IpakTuueckue 3alaHusl HA YCTAHOBJICHHE CBSA3M MEXKIY CTPOEHHEM aTOMOB XMMHMUYECKHX 3JIEMEHTOB M NMEPUOIAUYECKHM
M3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB U MX COCIMHEHUI B COOTBETCTBUH C TTOJIOkKeHUEM [leproaniyeckoil CHCTEMBI.
Tema 1.2. IIpakTHYeckune 3aHATHA 0,5
[Teprouaeckuii ITepuoanueckas cucrema xumudeckux snemeHtoB [[.M. Menaeneesa. @usnueckuit cmpicn [lepuonnueckoro 3akona JI.M.
3aKOH M Tabiuua MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHMUYECKUX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX
J.W. MenzneneeBa |pemects B COOTBETCTBHM C IOJOXKEHHEM XHMUUYECKOTO 3JICMEHTA B [Tepronnueckoit cucreme. MHUpPOBO33PEHUECKOE U
HayyHoe 3HaueHue Ilepmonmueckoro 3akoHa [I.MI. MenneneeBa. Ilpornossr JI.MI. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DJIEMEHTOB.
PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUA Ha XapaKTEepHU3alUI0 XHUMHUYECKHX 3JIEMEHTOB
«Metannuyeckue / HEMETAUTMYECKUE CBOMCTBA, DJIEKTPOOTPUIIATEIEHOCTh XUMHUECKUX AJIEMEHTOB B COOTBETCTBUU C UX
AJIEKTPOHHBIM CTPOCHHMEM U TMOJI0KEHUEM B IEPUOAMUECKON crucTeMe XuMuueckux 3neMeHToB /.M. MenneneeBa»
Tema 2.1. Teopernueckoe odyueHue 1
Tunel XUMHUYECKUX
peakuuii
Knaccudukanmst 1 TUTIBI XUHMHYECKUX PEAKIIUN ¢ yIaCTHEM HEeOpraHndeckux BemecTB. CocTaBIeHNe YpaBHEHUN peaKITuil
COCTMHEHMS, PA3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHa, B T.4. PEaKIIUi TOPEHHUS, OKUCIEHUI-BOCCTAHOBJICHUS.
VYpaBHeHUsI OKuUCIEeHUs-BOccTaHOBiIEeHMs. CreneHb oOkucieHus. OkucauTenb W BoccTaHOBUTENb. (CocTaBieHUE U
YpaBHUBAHHE OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH METOJOM JJIEKTPOHHOTO OanmaHca. OKHCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B IPUPOJIE, MPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEACSITEIbHOCTU OPTaHU3MOB
IIpakTH4eckue 3aHATHSA 1




KonuuecTBeHHbIe OTHOIICHHUS B XUMHH. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XMMHUU U PACUYETHl MO YPABHCHUSIM
XUMHYECKHX peakiuid. MoJb Kak eIMHUIA KOJMYECTBa BellecTBa. MolsipHasi Macca. 3aKOHBI COXPaHEHHSI MACChI M SHEPTHH.
3akoH ABoraapo. MosipHbiii 00beM ra3oB. OTHOCHUTENbHAS TUIOTHOCTH T'a30B. PacyeTsl MO ypaBHEHUSIM XHUMHYECKUX
peaKImii C UCIIOJIb30BAaHUEM MACcChl, 00beMa (HOpMaJIbHBIC YCIIOBHUsI) ra30B, KOJIHMYECTBA BEIIECTBA

Tema 2.2 Teopernyeckoe o0yueHue
DNeKTpoNIUTHUYECKast Teopust ANEKTPONUTUYECKONW nucconmanuu. WOHBL. DIEKTPOIUTHI, HE JJICKTPONHTHL. Peaknuu HMOHHOTO OOMeHa.
Aucconuanus u|CocTaBjieHHE peaKuii HOHHOTO OOMEHa IyTeM COCTABJICHHUS UX MOJHBIX U COKPALICHHBIX HOHHBIX yYpaBHeHHH. KucnoTHo-
MOHHBIA OOMEH OCHOBHBIC PCAKIIMH. 3agaHus Ha COCTABIIEHUE MOHHBIX peaKuHﬁ
IIpakTnyeckoe 3aHsATHS
“Tunbl XUMUYECKUX PEAKIUN.
WccnenoBanue TUMOB (IO COCTaBY M KOJIMYECTBY HMCXOJHBIX M OOPa3yIOIIMXCS BEIIECTB) M IMPU3HAKOB XHUMHUYECKUX
peakuii. [IpoBenenne peakuuii MOHHOTO OOMEHa, OMpeAeNieHUE Cpelbl BOJHBIX PACTBOPOB. 3a/laHusl HA COCTABJICHUE
MOHHBIX pEaKLHi
Tema 3.1. Teopernueckoe o0yueHue
Knaccudukanus,
HOMCHKJIATypa = [Ipeamer Heopranuueckoi xumuu. Kiaccudukanus HeopraHumueckux BemiecTB. [IpocTeie W CIIOKHBIE BEIIECTBA.
CTpocHHC OCHOBHBIE KJIACCHI CTIOKHBIX BEIIECTB (OKCHJIbI, TUAPOKCUIBI, KUCTIOTHI, COJH). B3aMMOCBSI3b HEOPTaHHMUECKUX BEIIECTB.
HCOPTaHMHCCKIX ArperatHbie COCTOSIHHS BemiecTBa. Kpucramnumyeckne u amopdHbe BemeCTBA. THIBI KPUCTAUIMUECKUX PEHIETOK
BeIecTs (aToMHasi, MOJEKyIspHas, HWOHHAs, MeTajin4yeckas). 3aBUCHUMOCTh (DM3MUECKUX CBOWMCTB BelIECTBAa OT THIIA
Tema 3.2. KPUCTAJUTMYECKON pEIIeTKH. 3aBUCUMOCTh XUMHUYECKONW aKTUBHOCTH BEIIECTB OT BHUAA XUMHUYECKON CBSI3M M THIA
DuzmKo- KpUCTAITNYECKON pemeTku. [IpuaiHsl MHOT00Opasusi BEleCTB
XUMHYECKHE

[MpakTnyeckue 3aHATHS




CBOMCTBA

HEOPraHUYECKUX HoMmeHknaTypa HEOpraHMYeCKMX BEILECTB: HA3BaHUE BELIECTBA MCXOJA U3 UX XMMUYECKOH (OPMYJIbI MIIM COCTaBIICHUE

BEILIECTB XUMHUYECKON (POPMYJIIBI UCXO/ U3 Ha3BaHUsA BemecTBa o MexxayHapoaHoii (MIOITAK) unu TpuBranbHONH HOMEHKIIATYpE.
Pemlenne npakTtudeckux 3adaHUi MO KIACCU(PHUKAIMM, HOMEHKIATYpe U XUMHMUYECKUM (OpMYJIaM HEOPraHWYEeCKHUX
BELIECTB PA3JIMYHBIX KJIACCOB (YrapHBIN ras, yrieKUCIblid ra3, aMMHUaK, raiieHas U3BeCThb, HEraleHasi U3BeCTb, IUThEBAS
coJla U APYTHX): Ha3bIBaTh U COCTABIIATH (POPMYIIBI XUMHUYECKUX BELIECTB, ONPEEIIATh IPUHAUIEKHOCTh K KJIacCy.
HcTounnku XuMu4eckoi nHpopmanuu (CpeacTs MmaccoBoi nHpopmanun, cetb Marepuer u apyrue). [lonck nnpopmanuun
10 Ha3BaHUAM, UACHTU(PUKATOPaM, CTPYKTYPHBIM (OpMysiaM

Tema 3.3. Teopernueckoe o0yueHue

WNnenrudukarus

HEOPraHUYecKHX Mertamner. OOmue ¢Gu3nYecKkue W XUMUYECKUEe CBOMCTBa MeTayioB. CrocoOBI MOdydeHHs. 3HAYCHHE METAJUIOB H

BeIECTB HEMETAJJIOB B MPUPOJIE U KU3HEEATEIbHOCTH YeIoBeKa U opraHu3MoB. Koppo3us MeTamioB: BUIbI KOPPO3UH, CIIOCOObI

3aILUTHl METAJIOB OT KOPPO3UU

Hewmeramner. O6mme gpusnueckue u XUMHYECKHE CBOMCTBAa HEMeTaIoB. TunmyHble cBoricTBa HeMeTayuioB [V— VII rpymm.
Knaccugukaius 1 HoMeHKIIaTypa coeiMHeHN HemeTaioB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XHMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPraHNYCCKUX BCULICCTB (OKCI/II[OB, TUAPOKCUIAOB, KHUCJIOT, cojieil u ,[[p)
BaKOHOMepHOCTI/I B U3MCHCHUM CBOICTB IMPOCTBIX BEIIECTB, BOAJOPOJHBIX COGHHHCHHﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

HpaKaneCKue 3aHATHUSA

CocraBrneHne ypaBHEHUN XUMHUYECKUX PEAKIIUI C yUaCTUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKHUX BEIIECTB: METANIOB U
HEMETAJJIOB; OKCHJOB METAJIJIOB, HEMETANIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUN U
aM(OTEepHBIX THJIPOKCHU]IOB; HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTRA.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 33/JaHUM Ha CBOMCTBA, COCTaB, MOJy4YeHHE U Oe30IacHoe
HCIOJIb30BaHNE BAKHEUIIINX HEOPTraHNUECKUX BEIIECTB B OBITY U MPAKTUUECKOH JEITeIbHOCTH YeJIOBeKa
«MnenTuduKanyss HeOPraHM4eCKUX BEIECTBY.




Pemienne skcnepuMEHTANBHBIX 3a/ad MO0 XUMUYECKMM CBOWCTBAM METAUIOB M HEMETAIOB, MO PACHO3HABAHHUIO W
MOJIYyYEHUIO COCIMHEHUIN METaJUIOB U HEMETAJUIOB.

Nnertudukanuss HEOPTaHUYECKUX BEIISCTB C HCIOJIB30BAHUEM WX (U3NKO-XUMHYECKHX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakuuii. KauecTBeHHbIE peakliuy Ha cyibdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS
CBoiicTBa HEOPraHUYECKUX BEIIECTB

Tema 4.1.|TeopeTnueckoe o0yyeHue

Knaccudukanus,

CTpocHHC " Tosenenne u pa3BUTHE OpPraHWYECKOM XMMHMHM Kak Hayku. [Ipeamer opranmyeckod xumuu. MecTo U 3HA4Y€HHE

HOMCHKJIATypa OPraHUYEeCKOW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

OpTaHMHCCKUX XHUMHUYECKOE CTPOCHUE KAK MOPSAJIOK COEUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJI€HTHOCTU. OCHOBHBIE MOJIOKEHUS

BCIICCTR TEOPUU XUMHYECKOI'O CTPOEHHUS OpraHmdyeckux coeauHeHuit A.M. BytnepoBa. YriaepoaHblii CKeleT OpraHMYecKoin
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUUYECKOI'O CTPOCHUS MOJIEKYJ. M3o0Mepus u n3oMepsl.
[Tonstne o ¢ynkunonanbHOM rpymme. Pagmkan. [lpunHnunsl kimaccuukanmuym —OpPraHUMYECKHX —COCTUHEHHH.
MesxtyHapoiHass HOMEHKIIATypa U MPUHIIUIIBI HOMEHKIIATypbl Oprannueckux coeannenui. [lonstue o6 azorcoaepxamumx
COCIMHEHUSX, OMOJOTMYECKHM AaKTHUBHBIX BellecTBax (YrJIeBoJax, >KMpax, Oelkax H Jp.), BBICOKOMOJEKYJISIPHBIX
coeTMHEHUSIX (MOHOMED, MOJIIUMED, CTPYKTYPHOE 3BEHO)
[IpakTn4yeckune 3aHATHA
HomeHnkmatypa opraHuyecKuX COEIMHEHMH OTAENBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIE M apOMaTHYECKUE
YIIEBOIOPOABI, CIHUPTHI, (EHOINBI, ANbIETHAbI, KETOHBI, KapOoHOBBIE KuCIOTHI U Ap.) CocTaBieHHE TMOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (OpPMYJI OpPraHUYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, HCIONB3YsS HMX Ha3BaHUS IO
CUCTEeMAaTUYECKON M TPUBUAIBHONW HOMEHKIAType (ITWJICH, alleTWJICeH, TIulepHuH, (eHous, (hopMaibAerui, YKCycHas
KHCJI0Ta, TIUIMH). PacueTsl npocrelineil Gopmysbl OpraHMuecKol MOJIEKYJIbI, UCXO/Is U3 QJIEMEHTHOTOo cocTana (B %)

Tema 4.2. Teopernueckoe o0yueHue

CaoiicTBa

OpraHHYCCKUX DU3NKO-XUMUUECKHE CBONCTBA OPraHWYECKUX COCAMHEHUN OTIENBHBIX KJIacCOB (OCOOCHHOCTH KiIacCH(pUKAIMU |

COeIMHEHUI HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUH psia v oO1as hopMyna; uzomepus; pusndeckre cBOWCTBA; XMMHUECKUE

CBOMCTBA; CIIOCOOBI TTOTYUCHUS):

— TpeebHbIE YTIEBOAOPOAbI (aIKaHbl M LUKJIOANKaHbI). 'OpeHre MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB TEIJia B
MPOMBINIIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIEBOIOPOA0B, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE alIKaHOB;

— HerpeJeNbHble (aJIKeHBl, aIKUHBI U AJIKaJUeHbI) U apOMaTHYECKHUE YIIIeBOJOPOAbl. ['opeHue aneTnieHa Kak MCTOUHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJI CBAPKHU M PE3KH METAJUIOB




— MpeAeNibHbIE YIIIeBOAOPObI (aJIKaHbl M LIUKJIOAJIKaHbl). |'OpeHre MeTaHa KaK OJMH M3 OCHOBHBIX MCTOUYHHUKOB TEIIA B
MPOMBINIIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIEBOIOPOA0OB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aTKAHOB;

— HempezeNbHble (AIKEHbI, AIKUHBI U aJIKaJMEeHbl) U apOMaTUUYECKHUE YIIIeBOAOPOIbl. ['opeHne aleTuieHa Kak UICTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJI CBAPKU U PE3KU METAJLIOB

— KUCJIOPOJCOEpKAIINUE COSAMHECHHSI (CITUPTHI ¥ ()EHOIIbI, KAPOOHOBBIE KUCIOTH U 3PUPHI, AJIbJIETU/IBI U KETOHBI, JKUPBI,
yraeBonbl). [IpakThyeckoe mpUMEHEHUE ATWICHTIIMKOJSA, ThulepuHa, ¢enona. Ilpumenenue Qopmanbaerunia,
aneTalbeTU/a, YKCYCHOU KHCIOTH. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. MoroIIre CBOMCTBA MbLIa

— a30TCOJEpIKaLUE COEIUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, O€JIKH). BpicOKkOMOJIEKYIIpHBbIE COEAUHEHMSI (CHHTETUYECKUE
U OHOJIOTMYECKU-aKTHBHbIE). MoHOMep, MoauMep, CTPYKTypHoe 3BeHO. llonmumepusauus STUIEHa KaK OCHOBHOE
HaIpaBJIEHUE €r0 UCIIOIb30BaHUS.

['eHeTHUeCKast CBS3b MEX/1y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

HpaKaneCRue 3aHATHSA

CBoiicTBa OpraHMYECKUX COCAMHEHUI OT/IENIBbHBIX KJIACCOB (TPUBHAIbHAS M MEX/yHApOAHAs HOMEHKIJIATypa, XUMUYECKHe
CBOWCTBA, CIOCOOBI OJYYESHHUS): TIPEICTbHBIC (AJIKaHbI U IUKIIOATKAHBI), HETIPEeIeIbHbIC (aJIKEHBI, AJIKMHBI U aJIKaIHEHBI)
U apOMaTHUYECKUE YIIIeBOAOPOAbI, COUPTHI U (PEHOIIbI, KAPOOHOBBIE KMCIOTHI M 3(UPHI, ANbACTUABI U KETOHbI, aMUHBI U
AMUHOKHCJIOTHI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS. 3a/laHus Ha COCTaBJICHHE YPABHEHMHM XMMHYECKHX peakUuil C
y4acTHUEM OPTaHUYECKUX BEILIECTB HA OCHOBAaHUM UX COCTaBa U CTPOCHHUS

CocraBrneHue cxeM peakluii (B TOM YHCIIE 110 MPEAJI0KEHHBIM [IENOYKaM MPEeBpaIleHni ), XapaKTePU3YIOIINX XUMUYECKHUE
CBOWCTBAa OpPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIOCOOBI MX IOJYYEHHMs M Ha3BaHUE OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAJIBHOM WIM MEKIYHAPOAHON CUCTEMAaTU4YECKOM HOMEHKIIATYpeE.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUM Ha CBOMCTBA OPraHMYECKUX COEAVHEHMH OTAEIbHBIX
KJIACCOB

Cemectp 2
Tema 4.3. Teopernueckoe o0yueHue
WNnentuduxarus

raHUYECKUX
OpTaHHHeC Buoopranmnueckue coenuHenus. [Ipumenenue n Ouonoruueckasi poib yriaeBoJoB. OKHCIEHHE YTJIEBOJIOB — MCTOUYHUK
BCILICCTB, X SHEPrHH JKUBBIX OpraHu3MoB. OOJacTH TpPHUMEHEHHsS aMUHOKHCIOT. lIpeBpamieHus O€NKOB MHINM B OpraHU3Me.
3HAa4YCHUE U

MIPUMEHEHUE B
OBITOBOI 1

buonorndeckune gpynkuuu OenkoB. buonorndeckrne QyHkiuuu XupoB. Ponb opraHndeckold XMMHUH B PEUICHUH MPoOIemM
MMHUIIEBOH 0€30IIaCHOCTH




MIPOU3BOJICTBEHHOM | POk oprannueckoil XuMuu B pelieHrH mpo0IeM dHePreTUIECKO 0€30MacCHOCTH, B PA3BUTUN METUITIHBI, CO3aHUN HOBBIX

NEeITENbHOCTHU MaTepHaIOB, HOBBIX MCTOYHHUKOB DHEPrUM (AIbTEPHATHBHBIC UCTOYHUKU dHEPTHH). OMacHOCTh BO3JICUCTBUS HA KUBBHIC

JeJ0BeKa OpPraHW3Mbl OPTraHUYECKUX BEIIECTB OTICIBHBIX KIacCOB (YIJIEBOAOPOJbI, CIUPTHI, (EHOIBI, XJIOPOPraHUYCCKHUE
MIPOU3BOIHBIC, ATbACTU/IBI M JIP.), CMBICII ITOKA3aTeNs MPEICIbHO JOMYCTUMON KOHIIEHTPAIIIH

Tema 5.1. TeopeTuyeckoe o0yueHue

CxopocTb

XUMHUYECKUX

"~ CKOpOCTh pEaKIMH, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (DAKTOPOB: MPHPOABI PEATHPYIOIIMX BEUIECTB, KOHIEHTPAIUH
KITUA. o
g{ea 1 pearupyromux BEIIeCTB, TEMIIEpaTyphl M IUIOMIA[A PEAKIMOHHOW MOBEPXHOCTH. TermnoBbie 3(H(HEKTh XUMUYECKHX
UMHYECKOE .
peakuid. JK30- ¥ SHAOTEPMHUUECKHE, PEAKIUH.
aBHOBECHE N .

p OO6paTuMOCTh peakiuii. XMMUYECKOe PABHOBECUE U €0 CMEIIEHUE TIOJT ACHCTBUEM PA3THMYHBIX (PaKTOpOB (KOHIIEHTpaIUs
peareHTOB WM NPOAYKTOB peaKlMW, JIaBleHHE, TemIepaTrypa) IS CO3/JaHUsS ONTUMAIbHBIX YCIOBHH MPOTEKaHUs
xuMuyeckux npoueccon. [Ipunnun Jle [HlaTense
IIpakTuyeckue 3aHATHS
Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX 3aJaHUI HA aHAIU3 (AKTOPOB, BIMSIOMINX HA N3MEHEHHUE CKOPOCTH XMMHUYCCKOM
peakuuu, B T.4. C MO3HMIHUNA SKOJIOTHYSCKH IEIecOo00pa3HOro MOBEACHUS B OBITY W TPYAOBOH NEATEIHLHOCTH B IENSIX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKAIOIIEH PUPOTHON CPEIbI.

Pemenue npakTUKO-OpUEHTHPOBAHHBIX 3aJlaHil HAa TpuMeHeHue npuniuna Jle-Illatense qius HaxoxkAeHUS HANTPaBICHUS
CMEIIIeHUS PAaBHOBECHSI XUMUYECKON PEAKINK U aHAINU3 (PaKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS
Tema 6.1. Teopernueckoe o0yueHue
Tlonsarue

pacTBopax

PactBopenune kak ¢usnuko-xumuueckuil mpouecc. PactBopsl. CriocoObl NMPUTrOTOBIEHUS PAacTBOPOB. PacTBOPUMOCTS.
MaccoBast nmonsa pacTBopeHHOro BemiectBa. (CMbICaT TOKaszarens MPeNesbHO JOMYCTHUMOM KOHLEHTpPAlMd U €ro
UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€301MacHOCTH.

[TpaBuia 2KONIOrMYECKH LE€IECO00Pa3HOro MOBEACHUS B OBITY M TPYJOBOH AEATENBHOCTU B LEISIX COXPAHEHHsI CBOETrO
3/10pPOBbS U OKPY>KAIOIEH IPUPOIHOM CPEMIbl; ONTACHOCTh BO3/IEHCTBUS HA JKUBBIE OPraHU3MBbI ONIPEIETIEHHBIX BEILIECTB.

HpaKTH‘IeCKOC 3aHATHE




Tema 6.2.

Uccnenosanue o o o
CBONCTE DACTEODOR Perenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI Ha PACTBOPHI, UCIOJIb3YEMbIE B OBITOBO U MMPOU3BOICTBEHHOM
P P JIeATEeIbHOCTH YeJIOBEKa
[IpodeccuonanbHo-
«IIpuroToBiieHHE PACTBOPOBY.
OPUEHTUPOBAHHOE . < o
conepKaHIe [IpuroroBieHue pacTBOpOB 3aqaHHOM (MaccoBoil, %) KOHIIEHTpaluU (C MPaKTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMH) U
p OIpeJIETICHUE CPeibl BOJAHBIX PACTBOPOB.
(conepxanue
Pemienue 3agad Ha TPUTOTOBJICHUE PACTBOPOB
MIPUKJIATHOTO
MOJTYJIs1)
Tema 7.1. 2
Xumust B OpiTy u|Teopermueckoe odyueHue
MPOU3BOACTBEHHOMN - - - -
EATEBHOCTH Hogeiimine noctuxeHns XUMHYECKOM HAYKW M XUMHUYECKOW TEXHOJOruu. Poib XxuMum B 00eCredeHUH IKOJIOTUUECKOM,
—— SHEPreTUYeCKON U MUIIeBON 0€30MacHOCTH, Pa3BUTHH MeIuIMHBL. [IpaBuia nmoucka u aHanuza XUMAYECKOM HHPOpMAIIH
Xumus B Gwry u|A3 PASIMIHBIX HCTOUHHMKOB (HayuyHasi ¥ yueOHO-Hay4YHas JTUTEpaTypa, CpeJcTBa MaccoBor nHpopmanuu, cetb HTepHET)
nponssosicTenHoi | IPAKTHYECKHE 3aHSATHS 3
NEeATEIbHOCTH [Touck u aHanu3 KeWCOB O MPUMEHEHUU XMMHUYECKHUX BEIIECTB M TEXHOJIOTH ¢ yd4eToM Oyayiiel mnpodeccrnoHalbHOM
YyeJoBeKa JESATETLHOCTH TIO0 TeMaM: Ba)KHEHIIME CTPOUTEIbHBIE MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHUalibl, KPAaCKH, CTEKJIO,
KepaMHUKa, MaTepUalIbl 1JIs1 AJIEKTPOHUKH, HAHOMATEPUaJIbl, TEKCTHUIIbHbIE BOJIOKHA, ICTOUHUKH SHEPTUH, OPraHUYECKUE U
MUHEpaIbHBIC YA0OPEHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUSL.
3amuTa: [IpencraBnenue pe3yapbTaToB penieHus: KeHcoB B opMe MUHH-IOKIA/Ia C IPe3eHTaIlueil
AuddepenuupoBannbiii 3auer 2
Bcero 39




3. YcioBus peaju3anuy NporpaMMbl mpeaMera

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jljis peanmu3anuu mporpaMMbl TUCITUTUIMHEI TOJDKHBI OBITH TIPETyCMOTPEHBI CISAYIOIINE CIIeIInaTbHbIC
MTOMEIICHUS: YIeOHbIN KaOMHET XMMUU U/WUIH YIeOHOM XUMHUYECKOHN 1abopaTopuHu.

3.2. UnopmannonHoe odecnevyenne 00y4eHust
OcHoBHbIE NeYaTHbIE U 3JIeKTPOHHbIE U3aHUS

1. l'abpuensn, O. C. Xumust: 10 kmacc: 6a30BbIil ypoBeHb : yueOHuk / O. C. 'abpuensn, U. T'.
Octpoymos, C. A. CnagkoB. — 6-¢ u3a1. — Mocksa : [Ipocsemenue, 2024. — 128 ¢. — ISBN 978-5-
09-112176-6. — TekcT : 3NMEeKTPOHHBIN // DIEKTPOHHBIN pecypc MUGPOBON 00pa30BaTEIHLHON CPEIbI
CITO PROFo6pa3oBanme : [caiit]. — URL: https://profspo.ru/books/132478 (nara obparieHus:
28.02.2025). — Pexum poctyna: i apropusup. [lomp3oBareneit

2. T'abpuensn, O. C. Xumus: 11 kiacc: 6a30Bbiit ypoBens : yaeoHuk / O. C. IM'abpuensn, U. T
Octpoymos, C. A. CnaakoB. — 6-e u3a. — Mocksa : [Ipocsemienue, 2024. — 128 c. — ISBN
978-5-09-112177-3. — TeKCT : 3IMEKTPOHHBIN // DIEKTPOHHBIN pecypc HuppoBoi 00pa3oBaTeIbHON
cpenst CITIO PROFo6pa3oBanue : [caiiT]. — URL: https://profspo.ru/books/132479 (nata obpamienus:
28.02.2025). — Pexum nocryna: i apropusup. [lons3oBareneit

3. Pymsutuc, I'. E. Xumus: 6a30Bblil ypoBeHb : yueOHHK A1 00pa30BaTeNIbHBIX OpraHU3aIlHii,
peanu3yonmx 00pa3oBaTelbHbIC IPOTPAMMBI CpeIHETo MpodeccuoHanbHOro oopazoBanus / I'. E.
Pymsutuc, ®©. I'. ®enpaman. — Mocksa : [Ipocsemenue, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — TeKcT : 2NeKTPOHHBIH // DIEKTPOHHBIN pecypc mudpoBoii oopazoBarenpHOU cpeasl CI1O
PROFoGpazosanue : [caiit]. — URL: https://profspo.ru/books/139416 (nata obpamenus: 28.02.2025).
— Pexxum goctyna: aist aBropusup. [losnb3oBareneit

4. Pageuxwuii, A. M. Xumusi: 0a30BbIif ypOBEHb: TPEHUPOBOYHBIE U IIPOBEPOUYHBIE pabOTHI : yueOHOe
nocobue, pa3paboTaHHOE B KOMILIEKTE ¢ YI€OHUKOM JIJIs 00pa30BaTeNbHBIX OPTaHU3aINNT,
peanu3yronmx 00pa3oBaTeNbHbIE MPOTPaMMbI CpeIHEro mpodeccuonaabHoro oopazoBanus / A. M.
Panenkwnii. — Mocksa : [Ipocsemenue, 2024. — 80 ¢. — ISBN 978-5-09-112813-0. — Texkcr :
3JIEKTPOHHBIN // DNeKTpoHHBIH pecypc 1udpoBoit oopazoBarenbHoi cpeabl CIIO PROFob6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/143844 (nara obpamenus: 28.02.2025). — Pexxum gocryma:
JUIS. aBTOPU3HP. TIOJIB30BaTeNNeH

I_IOHOJ'IHI/ITCIIBHLIC HCTOYHHUKH

1. Kapacesa, C. f. ®usuka u xumusi pactBopoB nosmmmepoB : ipaktukym st CITO / C. . Kapacesa,
C. B. CymkoBa. — Capatos : [IpodobpazoBanue, 2022. — 97 ¢. — ISBN 978-5-4488-1428-0. —
Texcr : anexrponnsii // Lludposoit o6pazoBarenbubiit pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116311.html (nata obpamenus: 25.02.2023). — Pexum noctyna: 1mis
aBTOpH3Hp. mosb3oBateneii. - DOI: https://doi.org/10.23682/116311

2. bpriTkoBa, A. /1. O6mas u Heopranundeckas xumus : npaktukym ais CI1O / A. JI. bpeitkoBa. —
Caparos : [IpodobOpazosanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — TeKcT : 31€KTPOHHBIN
/I Hudpooii obpazoBatenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92126.html (nara obpamenus: 25.02.2023). — Pexum goctyna: s
aBTOPU3HP. MOJIb30BATENEH


https://doi.org/10.23682/116311

4. KoHTpOJIb M OLIeHKA Pe3y/IbTATOB OCBOCHMS IpeAMeTa

KOHTpOHL 1 OLICHKA PE3YyJIbTATOB OCBOCHHA NUCHUIIIIMHBI OCYIICCTBIIAOTCA IIPCII0JaBaTCiICM B

Imponecce NpoOBCACHUSA NPAKTHYCCKUX 33HHTHI>1, TECTUPOBAHM, a4 TAKIKE BBIIIOJIHCHU S O6y‘IaIOH_[I/IMI/IC$I

VHJMBHIYQJIbHBIX 33JJaHUN, IPOEKTOB, HCCICJOBAaHUM.

Oob6masi/mpodeccnoHabHasA Tema Tun OLIEHOYHBbIX
KOMIIETEeHI[MH MeponpusTus
OK 01 Tema 1.1. YcTHbIN onpoc
CtpoeHue atomos | TectupoBanue
xumuueckmnx snementos | IIpakrtuueckue paboTsl
M NpUpoaa XMMUYECKOM
CBA3MU
OK 01, 02 Tema 1.2. [TpakTrueckue paboThI
Nepuoauyeckmii 3akoH u | Kontponbsubie paboTs
Tabnunua A.WN. | JMKTaHThl
MeHaeneesa Counnennsa/M3noxenns/Icce
OpOHTAIBHBIN ONPOC
OK 01 Tema 2.1. Counnenus/M3noxenns/Dcce
Tunbl xumnyeckmx | KoHcrekTs
peakumi Coo0menust
TectupoBanue
OK 01, 04 Tema 2.2. | Yernbii onpoc
dneKTponnTUYecKan @pOoHTaIBHBIN KOHTPOIIb
auccoumaums M voHHbih | HIMBHTyaTbHBINH KOHTPOIIb
06bMeH [TpakTrueckue paboThI
OK 01, 02 Tema 3.1. | YcrHslii onpoc
Knaccudumkaums, TectupoBanue
HOMEHK/1aTypa " HpaKTI/ILIeCKI/Ie pa60TI)I
cTpoeHue KoHnTponbHbIe paboThI
HEeopraHNYeCKnx
BeLLecTB
OK 01, 02 Tema 3.2. ®usnuko- | Koncmekrsr
XMMMUeckne  ceoictea | TecTHpOBaHHUE
HeopraHM4YecKux YcTHBIi ompoc
BeLLecTs KoHTponbHbIe paboThI
OpoHTaIBHBIN OIIPOC
OK 01, 02, 04 Tema 3.3. | Koncnekrsl
NaenTndumkauma TectupoBanue
HeopraHMYecKux YcrHbIi onpoc
BELLEeCTB KonTtposbabIe paboThl
OK 01 Tema 4.1. | KoncrexTs
Knaccudumkaums, TectupoBanue
CTpoeHune " YcTHbIi orpocC

KoHnTtposbHbIe paboThI




HOMEHKNaTypa
OpraHMYecKux BelLLecTs

@pOHTAIBHBIN OIIPOC

OK 01, 02, 04 Tema 4.2. Csoictea | KoHcrekTsl
OpraHUYecknx TectupoBanue
coeau HeHuUn YcTHBIN OIIpoC
KoHTpobHBIE paboThI
OK 01, 02, 04 Tema 4.3. KoHcrexTst
NoeHTndumkauma TectupoBanue
OpPraHUYecKMx BeLLecTs, YceTHBII 0npoc
UX 3HaYEeHUe u | KonTponbubie paGoTh
npuMeHeHue B BbiTosol | PPOHTAIBHBIH OMPOC
n NPOu3BOACTBEHHOM
[eATeNbHOCTM YeNoBeKa
OK 01, 02 Tema 5. KoHcrexTsl
CKOPOCTb XMMUYECKMX TectupoBanue
peaKkuuit. YcTHBIM onpoc
XUMUYECKoe KoHTpobHbIe paboThI
paBHOBecue
OK 01, 02, 07 Tema 6.1. KoHcrexTsl
MoHATME O pacTBOpax TectupoBanue
VYerHbli onpoc
KontponbHbie paboThI
@pOHTAIBHBIN OIPOC
OK 01, 02, 04 Tema 6.2. Uccneposarue | YeTHsIi onpoc

CBOJWCTB pacTBOPOB

TecTtupoBanue
[TpakTuyeckue paboThl

OK 01, 02, 04, 07

Paspgen 7.
Xvmma B ObITy M
NpPon3BOACTBEHHOM

AEeATENIbHOCTU YENNOBEKA

[TpakTuyeckue paboThl
KoHnTponbHble paboThl
JIMKTaHTHI
Counnenust/N3noxenus/Occe
@OpOHTaIBHBIN OIIPOC




