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1. OBLLAA XAPAKTEPUCTUKA PABOYEWN NPOrPAMMbDI
OBLULEOBPA3SOBATEJIbHON ANCUUMJINHbBI «<XUMUSA»

1.1. MecTO AUCUUNJIUHDbI B CTPYKType OCHOBHOM
npodeccuoHasbHOM oOpasoBaTesIbHOW NPOrpaMMbl

Obuwieobpa3oBaTenbHad AONCUUNANHE «XUMUSA» KU3yYaeTcsd Ha
ba3oBoM ypoBHe B obuleobpa3oBaTesnibHOM LUUKNe y4ebHOro nsaHa
OCHOBHOM  npodpeccnoHasbHon  obpasoBaTesibHON  MNpPOrpamMmebl
YKPYMHEHHbIX rpynn cneynanbHocTten / npodeccun: 05.00.00,
07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00,
13.00.00, 14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00,
26.00.00, 27.00.00, 38.00.00, 39.00.00, 40.00.00, 42.00.00,
44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00, 52.00.00,
55.00.00.

TpyAOeMKOCTb AUCUUMNAUHBI «XnMns» Ha 6a30BOM YpPOBHE
cocTaBnsieT 72 4aca, U3 KoTopbix 64 4aca - ba3oBbil Moaysb (6
pa3genos) u 8 d4acoB - npuknagHonm wmoaynb (1 paspen),
BKJIOYAlOLL NI NPaKTUKO-OPUEHTUPOBAHHOE cooep)xaHue
KOHKpPEeTHON npodgeccun nnm cneymnasnbHOCTN.

MpuknagHon Moaynb BKJKOYaeT oaunH pa3gen. Pazgen 7 «Xnmus
B OblITYy ©n NpoM3BOACTBEHHOW  OEATENIbHOCTU  4YesloBeKa»
peannsyeTca Oonga Bcex rnpodeccuin/cneymanbHOCTEN Ha MaTepuane
KEeNCcoB, CBSI3@aHHbIX C 3KoJiormyeckonm 6e30MacHOCTbIO U OLEHKON
nocneactesnin 6bITOBON N MNPOU3BOACTBEHHOW AE€ATENbHOCTU, MO
oTpacnam byayuwien npogeccrnoHaibHOMN nNeAaTeNlbHOCTH
obyyvatrowimxcs.

MNepuon obyyeHns n pacnpeneneHne no cemecTpam onpenenseT
obpa3oBaTesibHas opraHM3aunsa CaMoOCTOATESIbHO, C YYETOM JIOrUKU

dhopmMumpoBaHms npeaMeTHbIX pe3ysibTaTos, obwmnx n
NpoecCcnoHasibHbIX KOMMETEHUWN, MeXNpeaMeTHbIX CBSA3en C
apyrmmm ANCUUnInHamm obuwieobpasoBaTesibHOIO n

obuwenpomeccnoHanbHOro LMKIoB y4ebHoro niaHa.

1.2. Llenu v nnaHupyeMblie pe3ysibTaTbl OCBOEHUA
AUCLUNJIUHbI

1.2.1. Llenu v 3apa4v AUCLUMUNJIUHBI

dopMupoBaHue y CTYLEHTOB MpefncTaB/eHUss O XUMUYECKOU
COCTaBNAOLWEN eCTeCTBEHHO-Hay4YHON KapTWUHbl MUPa KaK OCHOBbI
NPUHATUA PEeLUEHNN B XXU3HEHHbIX U MPOU3BOACTBEHHbLIX CUTYaLNsX,

OTBETCTBEHHOro NOBEAEHNS B MPUPOOHON Cpeae.
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3apadv AUCLUMUNJIUHDI:

1) cchopmMupoBaTb MOHMMaAHME 3aKOHOMEPHOCTEW MNpPOTEeKaHUSd
XUMNYECKNX TMPOLECCOB W SBJIEHUA B OKpyXalolwen cpege,
LLeJTOCTHOW Hay4YHOW KapTWHbI MUpa, B3aMMOCBA3M 7
B3alM0O3aBUCMMOCTUN €CTECTBEHHbIX HayK;

2) pa3BUTb YMEHUS COCTaBMIATb (POPMYJibl HEOPraHUYEeCKUX u
OpraHn4YeckMx BeLWecTB, YPaBHEHUA XUMUYECKUX  peakuun,
0O6BACHATL NX CMbICJ, UHTEPMNPETUPOBaTb pPe3ysibTaTbl XUMUYECKNX
9KCMNEePMMEHTOB,

3) chopmMmmpoBaTb HaBbIKU npoeBeneHns MnpoCcTenLwnx
XUMNYECKNX DKCNEepUMeHTasibHbIX UCCNenoBaHUn ¢ cobnogeHnem
npaBua 6e3onacHoro obpaueHna c BewecTBamMm U nabopaTopHbIM
obopynoBaHuemMm;

4) pa3BUTb YMEHUS WUCMNOJIb30BaTb WMHGOPMALMNID XUMUNYECKOrO
XapakTepa 13 pa3IMyHbIX NCTOYHUKOB,;

5) cchopMmpoBaTb YMEHUA MPOrHO3MPOBaTb MOC/EACTBUA CBOEN
nesaTenbHOCTHU n XNMNYECKUX MPUPOAHbIX, ObITOBbIX n
NPON3BOACTBEHHbIX MPOLECCOB;

6) cdopMmpoBaTb MOHMMAHME 3HAYUMMOCTU  OOCTUXKEHUN
XUMUYECKOW HayKU U TEXHONOrMn AOna pasBUTUA couuanbHON WU
NPON3BOACTBEHHON cqhep.



1.2.2.

MnaHupyembie pe3ynbTaTbl

OCBOEeHMA o0buweobpa3oBaTesibHOM AUCLUMNJINHDI

cootrBeTCcTBUM C PI'OC CINO M Ha ocHoBe PIOC COO

Kop un MnaHupyemblie pe3sysibTaTbl OCBOEHUSA AUCLUMNJIUHBI
HaMMeHoBa
Hue
dopmMmupye
MbIX O6wume’- AucunnnuHapHbie?
KOMMNeTeHL,
1%
OK 01. B YacTu TpyAoBOro BOCNUTaHuA: - BhageTb CUCTEMOWM XUMUYECKMX 3HaHUW, KoTopas
BbibnpaTb - TOTOBHOCTb K TpyAdy, OCO3HaHue |BKJO4aeT: OCHoBoMojarawwme TmMNoHATUA  (XMMUYeCcKunin
Ccrocobbl LLEHHOCTN MacTepcTBa, Tpynonobue; 3/1IeMeHT, aToM, 3NeKTpoHHaa obosioyka aToma, s-, p-, d-
peweHns - TOTOBHOCTb K aKTUBHOW AEATENIbHOCTU | 3/IEKTPOHHbIE opbuTtanu aTOMOB, VOH, MoJieKkyna,
3agad TeXHOoJI0rnyeckomn n counasibHOW | BaNNI@EHTHOCTb, 3/IeKTPOOTPULLATESIbHOCTD, cTeneHb
NpodecCcnoH | HanpaBAEHHOCTHN, CMOCOOHOCTb | OKUCNEHNS, XUMWUYECKasd CBA3b, MOJIb, MOJSpPHas Macca,
aJ1IbHOW WHNLNNPOBATD, NJaHNPOBaTb N | MONSAPHBLIA 00beM, yrnepogHbin ckeneTt, (pyHKUMOHaNbHas
NeATeNIbHOC | CaMOCTOATE/IbHO  BbINOJIHATL  TaKylo | rpynna, pagukasna, W30Mepus, WU30Mepbl, FOMOJIOrU4ecKunmn
™ DeAaTeNbHOCTb; pag, romMoJsiorn, yrnesoaopoasl, Kucnopoa- n
NPUMEHNTEN |- WHTEepec K pas3/inyHbIM  CcepaM | azoTcogepKalwme coegnHeHus, Omonornvyecknm akKTUBHbIE
bHO K npoceccrnoHabHON AeATeNbHOCTN, BewecTBa (yrnesonbl, »Xupbl, 6enku), MoHoMmep, noaumep,
pa3nnyHbiM | OBNnapeHme YHUBEpPCaJZibHbIMU | CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNISAPHbIE COeAUHEHUS,
KOHTEKCTaM | y4eOHbIMMU no3HaBaTeJNIbHbIMMU | KPUCTAJ/INYECKAsA pelleTKa, Tunbl XUMUYECKUX peakuuin
NEeNCTBUAMM: (OKNCNMTENbHO-BOCCTAHOBUTESIbHbIE, 9K30-U
a) basoBble NorMyeckue AeucTBUA: | dHOOTEepMUYecKmne, peakuum unoHHoro obmeHa), pacTBop,
- CaMoCToATesNIbHO (OPMYyIMPOBaTb W | IEKTPOJSINTHI, HEe3/1IeKTPOINThI, 3/1IeKTPOINTNYECKas
aKTyanm3npoBaTb npobnemy, | anccoumaumsa, OKUCAUTENb, BOCCTAHOBUTENb, CKOPOCTb

paccMaTpuBaTb €e BCECTOPOHHE;
- yCTaHaBAMBaTb CYLLLECTBEHHbI

XVMNYECKOW peakuunn, XMMMYecKoe paBHOBeCUe), Teopuu un
3aKOHbl (Teopmsa XUMUYECKOro CTPOEHUA OpraHnyecKkux

1 YKa3sbIBaloTCA IMYHOCTHBIE U MeTanpeaMeTHble pesybTaThl n3 ®rOC COO (B nocnenHen pegakuum ot 12.08.2022) B oTriarosbHon gopme,
thopmunpyembie 0bLeobpa3zoBaTeNbHOW ANCLUUMIUHON
2 AucumnamHapHble (NpeaMeTHble) pe3ysibTaTbl YKa3biBaOTCSA B COOTBETCTBUN C METOAUKON npenofaBaHns AUCLUNINHDI




NpuU3HaK nnun OCHOBaHUA aons
CpaBHEHUS, Knaccmukaumm "
obobuieHuns;

- onpepenATtb Uenn OeaTenbHoOCTH,
3aflaBaTb MNapaMeTpbl N KPUTEPUU WX
DOCTUXKEHUS;

- BbISABNIATb 3aKOHOMEPHOCTM n
npoTMBOpEeYnss B  pacCMaTpPUBAEMBbIX
ABNIEHUAX;

- BHOCUTb KOPPEKTUBbLI B AeATENIbHOCTb,
OLleHVBATb COOTBETCTBME pe3y/ibTaToB
LuessiM, oueHMBaTb PUCKK MOCNeACTBUN
NesTeNbHOCTY;

- pa3BMBaTb KpeaTUBHOE MbILUJIEHNE
Npu peLeHnn XN3HEHHbIX Npobnem

©) 6ba3oBble uccnepoBaTesibCKue
NEenuCcTBUA:

- BlafeTb HaBblKaMu y4yebHo-
nccnepoBaTesibCKON n MPOEeKTHOW
0eAaTeslbHOCTU, HaBblKaMN pa3peLleHuns
npobnew;

- BbIIBNATb MPUYNHHO-C/Ie4CTBEHHbIE
CBA3M W aKTyaam3umpoBaTb 3adady,
BblABUIraTb TUMOTE3y ee pelleHuns,
HaxXoa4uTb apryMeHTbl ans

OOKa3aTeslbCTBa CBOUX YTBEPXAEHUMN,
3ajaBaTb MapaMeTpbl WU KpuUTepumn
peleHuns;

- aHanu3npoBaTb MOJIy4EHHbIE B Xo4e
peweHns 3a4a4m pe3ynbTaThl,
KPUTUNYECKN OUuEeHMBaTb nx
OOCTOBEPHOCTb, NPOrHo3npoBaTb
N3MEHEHME B HOBbIX YCJIOBUSX;

- yMeTb NEepeHOCUTb 3HaHUA B

Bewects A.M. byTnepoBa, Teopus 3S/1EKTPOSINTUYECKON
anccoumaunn, nepuoamyeckmn 3akoH [O.1. MeHpeneesa,
3aKOH coxXpaHeHus Macchbl), 3aKOHOMepHOCTH,
CUMBOJINYECKNIN A3bIK XUMWUN, PAaKTOJIOrMYyeckme ceegeHus o
CBOMNCTBAX, cocTase, nosly4eHunmn W 6e3onacHoMm
MCMoOJIb30BaHNN Ba>KHENLLINX HeopraHn4yeckunx 7
OpraHMYyeckmnx BewectB B ObiITy ©  nNpakTU4ecKom

0eAaATesibHOCTWM 4YeJioBEeKa,

- YMeTb BbIABJIATb XapaKTepHble MNMPpU3HakKn " B3aMMOCBA3b
N3y4EeHHbIX MOHATUIA, NMPUMEHATb COOTBETCTBYIOLWNE NMOHATUNA
npm onnmcaHnm cCTpoeEHNA U CBOWNCTB HeopraHn4eckmnx wu
opraHmn4yeckmx Bewects U UX I'IpeBpaLLl,eHI/IVI; BbIABNATb

B3aUMOCBSI3b  XUMUYECKUX  3HAHWA C  MNOHATUSMU U
npencTaB/eHUAMUN Apyrux eCTeCTBEHHOHAYYHbIX
npenoMeToB;

-  YMeTb WCMOJb30BaTb  HAWMEHOBAHUSA  XUMUYECKUX

CoeiIUHEHUN MeXOYHapoO4HOro COok3a TeopeTUYeckon u
NPUKNAOHON XUMUN N TPUBMAJIbHbIE Ha3BaHWA Ba>KHEMLNX
BELlecTB (3TnneH, aueTuneH, rANLEPVIH, dheHon,
dopmanbperng, ykCcycHas KWUCnoTa, MIUUWH, YrapHbIA ras,
YrNeKncnbll ras, aMMmak, rawieHas W3BeCTb, HeraweHas
N3BeCTb, NMUTbEBaAs coda W APYrux), CcoctaBnAaTb (OPMYynbl
HEOPraHMYeCKNX W OpraHNYeCcKux BelecTB, YpPaBHEHMUS
XMUMUNYECKUX peakuunin, o6bACHATb UX CMbICA; MOATBEPXAATb

XapaKTepHble XMmnyeckune CBOWCTBa BELLeCcTB
COOTBETCTBYIOLLMMU 3KCNepMMeHTaMm " 3anmcamMm
YPABHEHUN XUMUYECKNX PeaKUWnn;

- YMeTb YCTaHaBAMBaTb MPUHAANIEXHOCTb W3YYEHHbIX

HEOPraHNYeCKNX N OPraHNYeCcKnX BelecTB K onpeaesieHHbIM
Kfaccam W rpynnamMm CcoefuMHEeHUN, XapaKTepusoBaTb UX
COCTaB W Ba)KHelllMe CBOWCTBA; onpenensTbs BuAbl
XUMNYECKMX CBA3EN (KOBAJIEHTHAs, WOHHAsA, MeTasindeckas,
BOOOpOAHAs), TUMbl KPUCTANIMYECKUX PELIETOK BELLEeCTB;
KNaccupuLUMpoBaTbh XUMNYECKNE peakLunu;




rMo3HaBaTesIbHYIO n MPaKTUYECKYIO
061acTn Xn3HegeATeIbHOCTU;

- YMeTb WHTerpmpoBaTb 3HaHUS
pa3HbiX NpegMeTHbIX obnacTen;

- BblABUIraTb HOBble maew, npepnaraTb
OpUrnMHaibHble NOAXOAbl U peLleHuns;

- CMOCOBHOCTb UX UCMOJSIb30BAHUSA B
Mo3HaBaTEJ/IbHON U COLIMasIbHOW
npakTunke

n3

- chopMmpoBaTb npencTaBieHns: 0 XNMUYeCcKomn
COCTaBJIAIOLWEN eCTeCTBEHHOHAYYHON KapTUHbI MuUpa, PoJn
XUMUU B MO3HaHUU SABJAEHUA NpPUpoabl, B (POPMUPOBAHUMU
MbIWIEHUSA W KYJbTYpPbl JINYHOCTU, €e (YHKLUMOHAIbHOW
rpPaMoOTHOCTU, HeobxoOMMON [ONA pelleHUs MpakTUu4ecKux
3a4a4 1 3KosIorm4eckn ob0CHOBAHHOINO OTHOLLEHUNSA K CBOEMY
300pOBbLIO U MPUPOAHOWN Cpefe;

- YMeTb MPOBOAUTbL pacyeTbl MO XMMUYECKUM opMyiamM 1
YPaBHEHUAM XUMWUYECKUX peakuum C WNCNoJib30BaHNEM
pusnyecknx BesIMYNH, XapaKTepusyrwwmnx BewecTsa C
KOJINYECTBEHHOW CTOPOHbI: Macchbl, obbemMa (HOpMasibHble
yCnoBuA) ra3oB, KOJINYeCcTBa BelleCTBa; WCMNOJIb30BaTb
CUCTEMHbIE XMMWYECKUE 3HaHUA ONA MPUHATUSA peLleHun B
KOHKPETHbIX  MXW3HEHHbIX  CUTyauusax, CBSA3AHHbIX C
BewecTBaMm U X NpuMeHeHneMm

OK 02.
Ncnonb3oBa
Tb
COBpPEMEHHbI
e cpencTBa
noucka,
aHanu3a v
MHTepnpeTa
unn
MHopMaLumn
nw
NHOPMaLK
OHHble
TexXHOo/10rnun
nns
BbINOJIHEHUSA
3apau
npogeccmnoH

B oGnactm
no3HaHuA:

- ChopMUPOBaAHHOCTb MUPOBO33pPEHUS,
COOTBETCTBYOLEro COBpeMeHHOMY
YPOBHIO pa3BUTUSA HayKun %
obuwecTBeHHOW MPaKTUKN, OCHOBAHHOIO
Ha gunanore KyabTyp, CNocobCTBYOLWLEro

UEeHHOCTH Hay4HoOro

OCO3HaHMIo CBOEro MecTa B
NOJINKYIbTYPHOM MUPE;
- COBEpPLUEHCTBOBaHME $3bIKOBOWM W

YMTaTeNbCKOM KYNbTypbl Kak cpencTBa

B3aMMOOENCTBUA Mexay gbMu 1
MO3HaHUA MUPA;

- OCO3HaHue LLeHHOCTH Hay4HoOW
neaTenbHOCTH, FOTOBHOCTb
OCYLLEeCTB/ATb MPOEKTHYIO n
nccnenoBaTesibCKYHo neAaTenbHOCTb

nHaomnBmaoyasbHoO N B rpyrine,

- yMeTb TMJIaHWPOBaTb U  BbIMOJIHATL  XUMWYECKUWN
3KCMepumMeHT (npeBpawleHnss OpraHMYeckux BewlecTB MNpu
HarpeBaHun, NoJly4eHmne 3TujeHa U U3y4YeHme ero CBOWCTB,
Ka4yeCTBEHHble peakunn Ha anbAerunabl, Kpaxmals, YKCYCHYIO
KWUCNOTY; OeHaTypauusa 6enkoB npu HarpeBaHWW, LBETHbIe
peakumn 6enkoB; MNPOBOAUTb peakuunm WUOHHOro obmeHa,
onpenenATb cCpely BOAHbLIX pPAaCTBOPOB, KayeCTBEHHble
peakumn Ha cynbdaT-, KapboHaT- M XI0pPUO-aHUOHbLI, Ha
KaTMOH aMMOHWSA; pellaTb 3KCMepuMeHTasibHble 3ajadyn Mo
Temam "MeTannbl® u "HemeTannbl") B COOTBETCTBUU C
npaBunaMmn TexHUKKM 6esonacHocTu npu obpaweHun ¢
BellecTesamMm " nabopaTopHbIM obopynoBaHunem;
npeacTaBNAaATb pe3ynbTaTbl XMMUYECKOro 3SKCMepuMeHTa B
opme 3anncm ypaBHEHUW COOTBETCTBYOLWUX peakuun u
opmMyiMpoBaThb BbiIBOAbI HA OCHOBE 3TUX pPe3yJibTaToB;

- yMeTb QaHaJIM3MpoBaTb XUMUYECKYD WHGOpMaLUUio,
rnosiydaeMmyrd K3 pasHblX WUCTOYHUMKOB (CpencTB MaccoBOM
nHpopMaumnu, cetb NHTEpHET N gpyrue);




anbHOMN
nesaTenbHoC
™

OBnapeHue
y4ebHbIMU

YHUBepcCaJibHbIMU
nMo3HaBaTeJibHbIMU

AEeNCTBUAMM:
B) pabota c uHdpopmMmaumen:
- BNafeTb  HaBblkaMW  MOJIyYeHUs

NHGMOPMaLUMN U3 MWCTOYHUKOB pPa3sHbIX
TWUMNOB, CAaMOCTOSITENIbHO OCYLLECTBASATb

MOWUCK, aHanu3, CcuUcTemMaTU3aumil U
NHTepnpeTauuio NHopMaLnm
Pa3/INYHbIX BUIOB 7 dopm
npencTaB/eHUs;

- co3haBaTb TEKCTbl B  pPas/iNyHbIX
opmMaTax C y4YeTOM  Ha3HayeHus

UHOpMaLUMN 1 LUESIeBON ayauTopuu,
BblbMpas ONTUManbHYyo cdopmy
npencTaB/IEHUA N BU3Yyann3aUnm;

- OLleHMBATb LOCTOBEPHOCTD,
NEernTUMHOCTb NHopMaumn, ee
COOTBETCTBME TMpPaBOBbIM N MOpPaJibHO-
3TUYECKNM HOpMaM;

- NCrNoNb30BaTb cpencTBa
NHMOPMALMOHHbIX 7
KOMMYHWUKALIMOHHBLIX  TEXHONorun B
peweHnn KOFHUTUBHbIX,

KOMMYHUKATUBHBLIX N OPraHN3aunMOHHbIX

3apa4y ¢ cobnopgeHuem TpeboBaHumn
SPrOHOMUKKN, TEXHUKN 6e30macHOCTN,
TUrNEHBI, pecypcocbepexeHus,

NMPaBOBbIX W 3TUYECKUX HOPM,
NHGOopMaLmnoHHON 6e3onacHOCTK;
- B/lafieTb HaBblkaMu pacrno3HaBaHUSA U
3aLWmnTbl NHOPMaL MK,
MHOopMaLMoHHON Be3onacHOCTK
JINYHOCTW;

HOPM

- BJlafeTb OCHOBHbLIMW METOAAaMM HAYYHOro MO3HaHUA
BELLECTB U XUMUYECKUX ABNEeHUI (HabnogeHue, nsmepeHue,
3KCNEepPMMEHT, MOAENNPOBaHME);

- YMeTb MNPOBOAUTbL pacyeTbl MO XUMUYECKMM OpMysiamM W
YPABHEHUAM XUMUYECKUX pPeakuuin C WUCMNOoSIb30BaHNEM
PM3NYECKNX BENINYMH, XapaKTepusylolwunx BewectBa C
KOJINYECTBEHHOW CTOPOHbI: Macchbl, obbemMa (HopMasibHble
yC/IOBMS) Tra30B, KOJINYeCTBa BeLlecTBa; WCMNONb30BaTh
CUCTEMHbIE XUMUYECKNE 3HAHUA 0SS NPUHATUA PeLleHnA B
KOHKPETHbIX  XXWU3HEHHbIX  CUTyauusix, CBSI3aHHbIX C
BELLeCTBaMM N UX NPUMEHEHNEM




OK 04.

P PeKTnBH
0
B3amMogenc
TBOBaATb U
paboTaTb B
KOJIJIEKTMBE
N KOMaHOe

- FOTOBHOCTb K camMopasBUTUIO,
CaMOCTOATEJIbHOCTH n
camoonpenesneHuto;

-OBJlageHmne HaBblKaMM y4yebHo-
nccnenoBaTesIbCKON, MPOEKTHOW "
COLMANIbHOW OeATeNbHOCTH;
OBnapeHue YHUBepcCaJZibHbIMU

KOMMYHUKaTUBHbIMU OEeUCTBUAMMU:
0) coBMecTHas A eATesNIbHOCTb:

- NOHMMaTb n MCMOJNIb30BaTb
npenmyLiecTsa KOMaHAHOMN n
MHOMBUAYaNbHOW paboThbl;

- NPUHUMATb uenu COBMECTHOMN
DeaTeNnbHOCTN,  OpraHM3oBbiIBaTb W
KOOpOMHWUPOBaTb OEeUCcTBUS Mo  ee
DOCTUKEHUNIO: COCTaBNATb nnaH
ODencTsun, pacnpenenatb  poam  C

y4eTOM MHEHUN y4aCTHMKOB 0b6Cy>XaaTb
pe3ynbTaTbl COBMECTHOW paboThl;

- KOOPAWHMPOBATL U BbIMOMHATL paboTy
B YCJIOBUSAX peasibHOro, BUPTYyasibHOro n
KOMBUHMPOBAHHOIr0 B3aUMOLAENCTBUS;

- OCYLEeCTBNATb NO3UTUBHOE
cTpaTermyeckoe noseneHmne B
Pa3fINYHbIX  CUTyauusax,  MNPOSABASATb
TBOPYEeCTBO Wn BooOpakeHue, ObITb
WHULUWATUBHbIM

OBnapeHue YHUBEpCaJZibHbIMMU
perynaTuBHbIMU AEeNCTBUAMMU:

r) npuHATHUE ceba n apyrux nopen:

- NpUHUMATb MOTUBbBI N apPryMeHTbl
Apyrux nonen npu aHanmnse
pe3y/nbTaToOB AeATeNIbHOCTY;

- npusHaBaTb CBOe nMpaBO W MNpaso

- yMeTb nMJlaHWpoBaTb U  BbIMOJIHATL  XUMWUYECKUW
3KCMepuMeHT (npeBpaweHns OpraHMYeckux BewecTB MNpu
HarpeBaHuW, NoJsly4yeHne 3TuaeHa N n3yvyeHume ero CBOWNCTB,
Ka4yeCTBEHHble peakuun Ha anbAernabl, Kpaxmal, YKCYCHYO
KUCNOTY; OeHaTypauus 6enkoB npu HarpeBaHUW, LBETHblIE
peakuun 6enkosB; NpPoBOAUTbL peakumm noHHoro obmeHa,
onpenenAaTb cCpeny BOAHbLIX pPAaCTBOPOB, KayeCTBEHHble
peakumn Ha cynbdaT-, KapboHaT- M XJ0PUAO-aHMOHbLI, Ha
KaTUOH aMMOHUSA; pellaTb 3KCMepuMeHTallbHble 3ajaydun no
Temam "MeTannbl® u "HemeTannbl") B COOTBETCTBUU C
npaBunaMmn TexHUKKU 6esonacHocTu npu obpaweHun c
BelecTBamMm n nabopaTopHbIM obopynoBaHunem;
npeacTaBNsaATb pe3ysbTaTbl XMMUYECKOro 3KCMNepuMeHTa B
popme 3anmcu ypaBHEHUN COOTBETCTBYWOLWUX peakuuin u
hopmynmpoBaTb BbIBOObl HA OCHOBE 3TUX pe3y/ibTaToB
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APYrnx nogen Ha owmnobku;
- pa3BMBaTb CMOCOBHOCTb MOHMMATb
MUPp C NO3NLUN APYroro 4e€J0BEKa;

OK 07.
CopencteoB
aTb
COXpaHeHuto
OKpYy>KatoLe
M cpenbl,
pecypcocbe
peXxeHuto,
MPUMEHSATb
3HaHMA 06
N3MEeHEeHUN
KaumaTa,
NPUHLMNbI
bepexnuneor
0
Mnpon3BoACT
Ba,
3pheKTnBH
o)
nencrteosat
b B
Yypes3BblYanH
bIX
CUTyaumnsx

B obnacTtm akonorn4eckoro

BOCNUTaHMUA:
- CPOPMMPOBAHHOCTb 3KOJIOFMYECKON
KYNbTYpbl, MOHNUMaHMne BANAHNSA

COLMANIbHO-OKOHOMUMNYECKNX MNPOLLEeCCOB
Ha COCTOSAHME MPUPOLHON N coLuManbHON
cpeabl, OCO3HaHune rnobanbHoro
XapaKTepa 3KoJsiorn4yeckmx npobnewm;

- NJNaHMpoBaHME U OcCyllecTBseHne
OENCTBUA B OKpyXXawuwienm cpene Ha
OCHOBE 3HaHuUA Uuenen YCTOUYMBOro
pa3BUTUSA YesoBe4YeCTBa;

aKTUBHOE HenpuaTue DencTeunm,
MPUHOCALLNX Bpen OKpYyXaloLlen cpeae;
- yMeHune NPOrHo3upoBaTb
HebnaronpuaTHbIE 3K0J1I0rnyeckune
nocneancTens npegnpuHUMaeMbIX
0encTBun, NpenoTepaLlaTh UX;

- pacwmpeHme onbiTa OeaTeNbHOCTU
9KOJI0rM4eCKO HanpaBJEHHOCTW;

- OBJlafeHne HaBblKaMU y‘-I66HO—
nccnengoBaTeNlbCKOU, NMPOEKTHOU N
COUMAIbHON OEeATeNIbHOCTU;

- cchopMmpoBaTb npencraBieHuns: 0 XNMUYECKOoN
COCTaB/IAIOLWEN eCTeCTBEHHOHAY4YHOW KapTUHbI MuUpa, Posn
XUMUWN B TMO3HaHUW SBJIEHUA Npupoabl, B (opMupoBaHUN
MbILWWEHUA W KYNbTYpbl JINYHOCTU, €e (YHKLMOHANIbHOW
rPamMoOTHOCTKN, HeobxoAMMOW [NA peleHUs MNpakTU4eCcKnx
3a/la4 1 3KoJsIornyeckm o60CHOBAHHOIO OTHOLLUEHUSA K CBOEMY
300pPOBbLIO U MPUPOLAHON Cpene;

- yMeTb cobnogaTtb npasuna 3KO0JI0rM4ecku
uenecoobpasHoro nosepgeHns B ObITY W TpynoBou
DeATeNbHOCTU B LeNsAX COXPaHEeHWs CBOEro 340pOBbsA W
OKpy>XatloLen npupoagHON cpendbl; YYUTbiBaTb OMNACHOCTb
BO3LENCTBUS HaA  >KMBble OpraHmM3Mbl  ornpenesieHHbIX
BewecTs, MNOHMMaa CMbICA MokKasaTtensa npenesibHoON
A0NYyCTUMOW KOHLUEHTpaunm

nk3

MK 1.1- YuTaTb yepTexu cpegHein CoXHOCTN 1
C/OXHbIX CBAPHbIX METa/INIOKOHCTPYKLWIA.

NnK 1.2 MK 1.2. icnonb3oBaTb
KOHCTPYKTOPCKY!O, HOPMATUBHO-TEXHUYECKYIO "
NPON3BO/ACTBEHHO-TEXHOMOTMYECKYIO JOKYMEHTALMIO MO

11



cBapke.

MK 6.1. NMpoBepATb KOMMJEKTHOCTb,
paboToCcnoCcobHOCTb TEXHOIOMNMYECKOr O
obopynoBaHNA N KavyecTBa PacxXxogHbIX
MaTepuasoB 41 TEPMUTHON CBapKK

MK 2.2. BbINO/IHATb PY4YHYI AYrOBYHO CBapky
pas3/fiMuHbIX AeTasiein N3 LUBETHbIX METAsI/IOB U CM/1aBOB
BO BCEX MPOCTPAHCTBEHHLIX MOJIOXEHNAX CBapHOro
LiBa.

12



2. CTPYKTYPA U COOEP>XAHUE OBLLEOBPA30OBATEJIbHON

ANCUUNNNNHBI «XNMWUA»

2.1. O6beM AuCUMNJIMHbI U BUAbI Yy4eOHOM paboThl

Bup yyebHoM paboTbl

O61beM B yacax

O6bemMm obpasoBaTesibHOM NPOrpaMMbl AUCLUMJIUHDI 72
B T.\4.

OcHOBHOe copep>XaHue 58
BT.\Y.:

TeopeTunyeckoe oby4veHmne 52
NMpakKTUYeCcKmne 3aHATUSA -

nabopaTopHble 3aHATUSA 6

MpodeccuoHabHO-OPUEHTUPOBaHHOE coaepXXaHue 6
(copep>kaHue NpUKIAAHOro Moaynn)

B T. Y.

TeopeTunyeckoe oby4vyeHmne 6
NpakKTUYeCKne 3aHATUSA -

MpomMeXyToYyHasa aTrecTauma (3a4eT) 2
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2.2. TeMaTU4YeCcKu# NJiaH U coaep >kaHme AUCLUNJIUHI

dopMUupyem
HaumeHoBaH Copep>xaHue y4yebHoro matepmana (ocHoBHoe U NnpodecCUoHaAJIbHO- 061LeM bie
ue paspgesnioB OpPMEeHTUPOBaHHOE), NNabopaTopHbie U NPaKTUYEeCKue 3aHATUA,
- Yyacos KOMMNeTeHL,
nTeM npuKJagHoOn MoayJsb "
1 2 3 4

OcHOBHOe copep>XaHue 64
Pazpen 1. OCHOBbI CTPOEHMUSA BellecTBa
Tema 1.1. OcHOBHOe coaep>XaHue 4 OK 01
CTtpoeHune
3TOMOB TeopeTnyeckoe obyueHue
XUMUNYECKUNX N
3nemeﬁ$osm CoBpeMeHHass Mofefnb CTpoeHns aToMa. CUMBOIMYECKUN  A3bIK  XUMUN.
MOUDOLA XUMNYeCKUn 3sneMeHT. DNIeKTPOHHas KoHdurypaums atomMa. Knaccudukauuns
xﬁMangKoﬂ XUMNYECKUX 3NeMeHToB (S-, p-, d-an1emMeHTbl). BaneHTHble 3N1eKTPOHbI. >
CBSI3U BaneHTHOCTb. DNeKTPOoHHas npupoaa XNMUYEeCKomn CBA3MN.

dNeKTpooTpnuaTebHOCTb. Buabl XumMmyeckonm cBA3M (KOBasieHTHas, WOHHas,

MeTannnyeckas, sogopoaHas) n cnocobel ee obpasoBaHumsa

NMpakTuyeckue 3aHATUSA 2

PeweHne 3afjaHuMin Ha WCNONb30OBaHME XMMWUYECKOW CUMBOJIMKM U Ha3BaHUN

coeiIMHEHUN N0 HOMEHKJ/IaType MeXAYHapo4HOro cot3a TeopeTu4eckonm u

NPUKNALHON XUMUN N TPUBUAJIbHbIX HA3BaHWUW A9 COCTaB/IEHUA XUMUYECKUX

dopMyn OBYXaTOMHbIX COeAMHEHUN (OKCMAOoB, CynbpuOos, rMAPUAOB U T.M.) U

OPYrux HeopraHn4Yeckmnx coeguHeHNn oTaesibHbIX KJ1acCoB. 2

MpakTnyeckne 3afaHMA Ha YCTaHOBJ/IEHUME CBA3N MeXAYy CTPOeHMEM aTOMOB

XUMUYECKUX 3SJIEMEHTOB U MNepuoanvyeckuM WU3MeHEeHMEM CBOWCTB XUMUYECKUX

3/IEMEHTOB N WX COeAMHEHUN B COOTBETCTBUWM C nosioxkeHnem [llepuogmnyeckomn

CUCTEMBI.
Tema 1.2. OcCHOBHOe copep>XaHue 2
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Mepnoaonyeck
N 3aKOH N

Tabnnuya O.U.
MeHpoeneeBa

NMpakTuyeckune 3aHATUSA

Meprnoaonyeckasa cuctema xmmmnyecknx sanemenTos A.U. MeHpoeneesa. ®nsnyeckmm
cMmbich MNMepunoanyeckoro 3akoHa .. MeHaeneesa. 3aKOHOMEPHOCTU N3MEHEHUS
CBONCTB XMMUYECKNX N1EMEHTOB, 06pa3syeMbiX UMUN MPOCTbIX N CJIOXKHbIX BELLECTB
B COOTBETCTBMUM C MOJIOXKEHNEM XUMNYECKOr0 3/1eMeHTa B lNeprnoanyeckon
cucrteme. MMpoBo33peHYeckoe N Hay4yHoe 3HadeHune lepmnogndeckoro 3akoHa A.U.
MeHpeneeBa. lNporHosbl [.1. MeHaoeneeBa. OTKPbITUE HOBbIX XUMNYECKNX
3JIEMEHTOB.

PelueHne NpakTUKO-OPUEHTUPOBAHHbBIX TeOpeTU4YeCKNX 3a4aHNN Ha
XapaKTepusaunio XMMMNYeCcKnx anieMeHToB «MeTannnyeckme / HemeTannmn4yeckume
CBOWCTBA, dN1eKTPOOTPULATENIbHOCTb XUMNYECKNX 3JIEMEHTOB B COOTBETCTBUM C
NX 2JIEKTPOHHbLIM CTPOEHNEM U MOJIOXKEHNEM B NEPUOANYECKON CUCTEME
XmMmmyeckumnx saniemeHtoB .. MeHpoeneeBa»

OK 01
OK 02

Pazpen 2. XuMnyeckue peakuum

10

Tema 2.1.
Tunbl
XNMUNYECKNX
peakuumn

OcHOBHOe coaep>XaHue

TeopeTunyeckoe odyuyeHue

Knaccndumkaumsa n TUnbl XMMUYECKUX peaKkLui C y4acTUeM HeopraHn4yecknx
BewecTB. CoCcTaB/ieHEe YpaBHEHNIN peaKLMn COeANHEHNSA, pa3SIoXKeHNs,
3aMelleHns, obMeHa, B T.4. peakLnin rOpeHns, OKUCIIEHNA-BOCCTAHOBIEHUS.
YpaBHEHUS OKUCNEHUS-BOCCTaHOBNEHNA. CTeneHb oKMcneHus. OKNcnmTenb
BOCCTaHoBUTENb. CoCTaBNeHne N ypaBHUBAHNE OKUCANTENbHO-
BOCCTAHOBUTEJIbHbLIX peakunii MeTog0oM 31eKTPOHHOro 6anaHca. OKNCAnNTENbHO-
BOCCTAHOBUTEJIbHbIE peaKLun B Npupoae, Npon3BOACTBEHHbIX NpoLeccax n
XN3HeLeATeNbHOCTN OPraHN3MOB

NMpakTuyeckune 3aHATUSA

OK 01
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KonnyecTtBeHHble OTHOLWEHUS B XUMUN. OCHOBHble KOJINYECTBEHHble 3aKOHbl B
XNMNN 1N pacyHeTbl MO YypaBHEHNAM XUMUNYHECKUX peaKLu/n7|. Monb Kak egouHuua
KoJin4eCTBa BeLlecTBa. MOJ'IFIpHaFI Macca. 3aKOHbI CoOXpaHeHnd MacCCbl N SHepPrun.

. 2
3akoH ABoragpo. MonspHbin ob6bemM rasoB. OTHOCUTEsSIbHaAsA MAOTHOCTb ra30B.
PacyeTbl MO ypaBHEHUNAM XUMUYECKUX PEeaKL U C NCMOJSIb30BaHNEM MaccChl, 06bema
(HopManbHbIE YC/I0BUS) ra3oB, KOJIMYEeCTBa BellecTBa
OcHOBHOe copep>XaHue 4
Tema 2.2. TeopeTunyeckoe odbyuyeHue 2 OK 01
DNEKTPOANTUY | Teopus 371eKTPOSINTNYECKON avccoumnaLmm. NoHBI. SNEeKTPONNTHI, OK 04
€CKas HEe3NeKTPoNTbl. Peakuum MoHHOro obmeHa. CocTaBfieHMEe peakuMd WMOHHOro >
anccounauna | obmeHa nNyTeM COCTaBIEHMA MX MOJIHbIX M COKPALLEHHbIX MOHHbIX YPaBHEHUMN.
N NOHHbIN KNCNOTHO-OCHOBHbIE peakumn. 3agaHnNa Ha COCTaB/IEHNE NOHHbIX peakLuui
obmeH
JlTabopaTopHble 3aHATUA 2
NlabopaTopHas paboTa “Tunbl XMMUYECKUX peakumnin”.
NccnepoBaHme TUNOB (MO COCTaBYy U KOJIMYECTBY NCXOOHbIX U 0bpa3yroLwmxcs
BELLeCTB) N NPU3HAKOB XMMUYECKNX peakumnn. NposegeHne peakumnin NOHHOI o 2
obMeHa, onpepeneHne cpebl BOAHbLIX PaCTBOPOB. 3alaHMNA Ha COCTaB/IeEHME
NOHHbIX peaKkLuni
KoHTponbHas
CTpoeHune BellecTBa U XMMNYECKNE peaKkunmn 2
pabota 1 P t peakd
Paspen 3. CTpoeHue n CBOMCTBA HEOpPraHU4YeckKux BeLLecTB 16
OcHOBHOe coaep>XaHue 4 OK 01
OK 02
TeopeTuyeckoe obyuyeHue 2
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NMpeomMeT HeopraHM4yeckon xmmMmmmn. Knaccuukaumsa HeopraHn4yecknx BeLecTB. nK-1.1
MpocTble n cnoXxHble BewecTBa. OCHOBHbIE K1ACChl CJIOXKHbIX BELWEeCTB (OKCUAbI,
Tema 3.1. FMAPOKCUAObI, KNCNOTbI, CONKN). B3anMOCBA3b HEOPraHNYECKMX BELLECTB.
Knaccudmkaum ArperaTHble COCTOAHMA BelwlecTBa. Kpuctassimyeckme n amopHble BellecTBa.
q, Tunbl KPUCTANINYECKUX PeLLIEeTOK (aTOMHas, MOJIEKYIAPHASA, NOHHAS,
HOMeHKNaTypa MeTaJ'I}'II/I‘-IeCKaFI).v3aBI/ICVIMOCTb pun3n4eCcKnx CBONCTB BeLleCTBa OT TMna
1 CTpOEHMe KPNCTaNNN4eCKon peLleTku. 3aBNCUMOCTb XMMUYECKOW aKTNBHOCTM BELLECTB OT
BUAA XMMNUYECKOW CBA3U U TUNa KpUCTamyeckon peweTkn. NMpnynHbl
HEOPTaHnHeck MHOroobpa3uns BeLwecTs
MNX BeLlecTs
MpakTuyeckue 3aHATUA
HoMeHKNnaTypa HeopraHM4yeckmnx BeLlecTB: Ha3BaHMe BeLlecTBa NCXOAA U3 UX
XNMUNYECKON POpMYJibl NN COCTABEHNE XMMNYECKON (hOPMYJibl NCXOLNA N3
Ha3BaHWSA BewecTBa No MexayHapoaHon (MKOMAK) nnn TpuBmaabHOM
HOMeHKaType.
PelweHne npakTUYeCcKuUXx 3afaHunM Mo Kjaaccudumkaumm, HOMEHKNaType u
XUMNYECKUM hopMYyJSiaM HeOpPraHUYeCKNX BELWECTB pPa3/IndHbIX KJAaCCOoB (yrapHbin
ras, yrnekKucsabln ra3, aMMuak, rawleHas n3BecTb, HeraweHas n3BecTb, NMUTbeBas
coga W AOpyrux): HasblBaTb W COCTaBAATb (POPMYJsibl XMMUYECKUX BeLLecTs,
onpenenAaTb NPUHALNEXHOCTb K KJlaccy.
NCTOYHUKKM XMMmMyeckon nHgpopmaumm (Cpeacts MaccoBon MHGopMaumnm, ceTb
NWHTepHeT n gpyrune). Nonck nHpopmaumm no Ha3BaHUAM, naeHTuUdUKaTopam,
CTPYKTYpPHbIM (hopMyiaM
OcHOBHOe coaep>XaHue OK 01
OK 02
Tema 3.2. TeopeTuyeckoe obyueHue nK-1.1
Pu3smnko- MeTannbl. Obwme dusnyeckne n XuMm4eckme cCBOWCTBa MeTassioB. Cnocobbl
XMMUHeckne nosy4yeHns.  3HayYeHWe  MeTa/UVIoB U HeMeTa/uylIoB B Mnpupoge U
cBoucTBa XKUN3HeOeAaTes/IbHOCTM 4esioBeKa W opraHm3mMoB. Koppo3uns MeTasisioB: BUAbI
HeopraHM4ecKk | kKoppo3un, cnocobbl 3aLLMTbl METANI0B OT KOPPO3umn

HemeTtannbl. O6wme dusnyeckme un XmMMn4eckme CBONCTBa HeMeTasJoB.
TunnyHele ceoncTBa HeMeTannos IV- VIl rpynn. Knaccnpukauma n HoMeHKnaTypa
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nx seLecTtB

coegNHEeHUN HeMeTas/10B. KpyroBopoThl ONOreHHbIX 371eEMEHTOB B npupopne

XMnyeckme CBONCTBA OCHOBHbIX KJIACCOB HEOPraHM4Yeckmnx BeLecTs (OKCMaos,
rMMAPOKCUOOB, KUCIOT, CONen n Ap.). 3aKOHOMEpPHOCTUN B USMEHEHUWN CBONCTB
NPOCTbIX BeWeCcTB, BOAOPOAHbIX COeANHEHUI, BbICLUNX OKCUAOB N TMAPOKCNA0B

NMpakTuyeckune 3aHATUSA

CocTaBneHne ypaBHEHUN XUMUYECKNX peaKUnin C y4acTUEM MNPOCTbIX U CIIOXHbIX
HeopraHU4YeCckKMx BewlecTB: MeTajJIoB W HeMeTaJUsIoB; OKCMOOB MeTasfioB,
HeMeTasNlIoB U aM(pOTEPHLIX /IEMEHTOB; HEOPraHMYECKUX KUCNOT, OCHOBAHUN ”
aM@oTepHbIX TUAOPOKCUAOB;, HEOPraHWYeCcKMX CoNler, XapakKTepusywwmnx unx
CBOWCTBA.

PelleHne npakTUKO-OPUEHTUPOBAHHLIX TEOPEeTUYECKUX 3adaHUA Ha CBOWCTBA,
COCTaB, nMosyyeHne n BesonacHoe NUCMNOJSIb30BaHME Ba>KHEWLLUX HEeopraHU4Yeckmnx
BewecTB B BbITY N NPaKTUYECKON AEeSATEeNIbHOCTU YesiOBEKa

Tema 3.3.
NoeHTndpukay,
ns
HeopraHu4yeck
X BellecTB

OcHOBHOe coaep>XaHue

JlaGopaTopHble 3aHATUA

JlabopaTopHas paboTa «MaeHTUUKaunNg HeopraHNYEeCKUX BELWEeCTB>.

PelleHne skcnepuMeHTasIbHbIX 3a4a4y MO XUMUYECKMM CBOMCTBaM MeTaslsioB WU
HeMeTasqlIoB, MO pacrno3HaBaHUIO W MOJYyYEeHUIo CoeAVHEeHUN MeTaslsioB U
HemMeTas1/10B.

NpoeHTnpukauma HeopraHM4YeCcKMx BewecTB C WCMoJsIb30BaHMEM WX (PU3UKO-
XUMNYECKUX CBOWCTB, XapPaKTEPHbIX Ka4YeCTBEHHbLIX peakuunin. KayecTBEeHHble
peakuun Ha cynbdaT-, KapboHaT- n xaopua-aHMOHbI, Ha KATUOH aMMOHUS

KoHTponbHas
paboTa 2

CBoONCTBa HEOPraHNYECKMX BELLECTB

OK 01
OK 02
OK 04
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Paspen 4.

CTpoeHue n CBOMCTBA OpraHM4Yeckux BeLlLecTB

24

Tema 4.1.
Knaccndpumnkaum
A, CTpoeHne un
HOMEeHKNaTypa
opraHn4yeckmnx
BeLlecTB

OcHOBHOe coaep>XaHue

TeopeTunyeckoe odyyeHue

MNosBseHne 1 pa3BuUTME OpraHNYeckom XMMmnn Kak Hayku. lNpegmet
OpraHn4yeckon xmMmMmmm. MecTto v 3Ha4yeHne opraHN4eCcKon XMMmnm B CNCTeMe
eCTeCTBEeHHbIX HayK.

XMmnyeckoe CTpoeHue KaK MopssAoK coefuHeHUs aTOMOB B MOJIeKyJsie COrjlacHo
NX BaNeHTHOCTWU. OCHOBHbIE T[OJIOXKEHUA Teopun XUMUYECKOro CTpoeHus
opraHnyeckmx coegmHeHun A.M. byTnepoBa. YrnepoaHbii CKenetT opraHu4yeckomn
MOJ1eKYJibl. 3aBUCUMOCTb CBOWCTB BELLECTB OT XMMUYECKOro CTPOEHUSA MOJIEKY.
N3omepusa n nsomepsl.

NMoHaTMe o QyHKUMOHanbHOW rpynne. Pagukan. TMpuHUUNBl Kaaccugpukaumm
OpraHn4yeckmx coeguHeHnn. MexaoyHapoAHasa HOMeHKaTypa W MpUHUUNGI
HOMEHKIaTypbl OpraHn4yeckux coeanHeHun. [loHATMe 06 a3oTcofep Kalumx
coeauHeHnAX, BUonornyeckn akTUBHbLIX BelwecTBax (yrnesogax, »xupax, benkax
N AOp.), BLICOKOMONEKYJIAPHbLIX coefuHeHunax (MoHoMep, mosinMep, CTPYKTypHoe
3BEHO)

NMpakTuyeckue 3aHATUSA

HomMmeHKNnaTypa opraHu4ecknx coeguHeHUin oThesNIbHbIX KNacCoB (HacCbILWEHHbIe,
HeHacCbIWEeHHbIE 1 apoMaTUYecKue yrnesoaoponbl, CNUpPThl, heHoNbl, anbaernbl,
KeTOHbl, KapboHoBble KUCNOTbl M Ap.) CoCcTaBaeHMe MOJIHbIX N COKpaLleHHbIX
CTPYKTYPHbIX (POPMYJT OpraHU4YeCKnxX BeLleCTB OTAESIbHbIX KJ1IaCcCOB, UCMNOJIb3y4
MX Ha3BaHMA MO CUCTEMaTU4eCKOM U TpUBMAJSIbHOW HOMeEHKsaType (3TuneH,
aueTwieH, rauuepuH, deHon, dopmanbaerns, YKCycHas KucaoTa, TJINLUH).
PacyeTbl npocTenwen ¢GopMysibl  OpraHMYeCKOM MOJIeKYyJSbl, Ucxooa w3
3/1IeMeHTHOro coctana (B %)

OK 01
MNnK-1.1
nK-1.2
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Tema 4.2.
CBouncTBa
opraHn4yeckmnx
coeaNHEHNIN_

OcHOBHOe copep>XaHue

12

TeopeTnyeckoe obyueHue

DU3NKO-XMNYECKMEe CBOMNCTBA OPraHUYeCKMX CoefuHEeHWUN OTAesIbHbIX KacCoB
(ocobeHHOCTM Knaccngukaumm n HOMEHK/1aTypbl BHYTpU Knacca;
romosiornyeckun psag m obwasa dgopmyna; usomepus; PuUnNyYeckme CBONCTBA;
XMMNYeCcKne CBONCTBA; CNoCobbl NoyyYyeHUs):

- npenenbHble yrneesoaopoabl (ajsikaHbl U LMKNOANKaHbl). FTopeHne mMeTaHa Kak
OAWH N3 OCHOBHbIX UCTOYHWKOB TernJsja B MPOMbILLIAEHHOCTU U 6bITy. CBONCTBA
NPMPOAHbLIX YrNEeBOAOPOAOB, HAX0XKAEHME B NPMPOAE U NMPUMEHEHNE AJIKaHOB;

- HenpepenbHble (anKeHbl, anKMWHbl W aNKaAWeHbl) W apoMaTU4eckume
yrnesogoponbl. [opeHMe aueTuseHa KakK WCTOYHUK BbICOKOTEMMNEPATYPHOro
NJaMeHun AN CBapKu U pe3Kn MeTassoB

- Kucnopoacozepxauwme coegnuHeHnsa (CnmpTbl N peHosbl, KapboHOBbIE KUCOThI
N 3pnpbl, anbaernibl U KETOHbI, XUPbl, yrnesoabl). [IpakTnyeckoe npuMeHeHmne
3TUNEHI INKONA, ramuepuHa, deHonNa. MpnmeHeHwne opmanbaerunpa,
auetanbgernga, YKCYCHOM KWUCIOTbl. Mblfla Kak COAM BbICLUMX KapOOHOBbIX
Kucnot. Mowowme cBONCTBa Mblia

- asoTcogepXxawwme coedmHeHMa  (aMUHbI M AMUHOKUCNOTHI, 6enku).
BblCOKOMONEKYyNsApHble  CcOeAUNHEHUSA (cuHTeTn4Yeckune n brnonornyecku-
aKTuUBHblE). MoHOMep, nonuMep, CTPYKTYpHOe 3BeHO. [lonmmepusaynsa sTuneHa
KaK OCHOBHOE HamnpasJlIieHNe ero UcnoJsib30BaHus.

FeHeTn4YeckKas CBA3b MeXAy KJlaCcCaMn OpraHn4YeckKmnx coeguHeHunmn

MpakTuyeckue 3aHATUSA

CBONCTBA OpraHUYecKUx COoeauHEHUN OTAesbHbIX KJlacCoB (TpuBMANbHaAs u
MeXOyHapoaHas HOMeHKJaTypa, XMMUYeCKMe CBOWCTBA, Crocobbl MosyyYeHus):
npenenbHble (askaHbl N UMKA0aJIKaHbl), HenpeaesbHble (aNKeHbl, aNIKUHbI W
ankagueHbl) 1 apoMaTUYecKmne yrneBoaopoldbl, CNNUPThl U eHoNbl, KapboHoBbIE
KNCNOTbl WU  3uUpbl, anbaernibl W KETOHbl, aMWHbI W AMWUHOKWUCNOTHI,
BbICOKOMOJIEKYJISIPHbIE  COeAUHEeHUs. 3afaHusi Ha COoCTaB/ieHUe YypaBHEHUN

OK 01

OK 02

OK 04
lNK -6.1
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XNMNHECKUX peaKu,vu7| C y4dYactTnemMm opraHm4eckunx eliectTB Ha OCHOBaHUUN WX
CoCTaBa N CTpoeHnA

CocTaBneHne cxemMm peakuymm (B TOM 4ucae Mo MpensioXeHHbIM Lenovykam
npeBpalleHuin), XapakTepusylwmx XUMUYEeCKue CBOWNCTBA OpraHM4yeckux
COeAVIHEHUA OTAEeNIbHbIX KJlacCoB, CNocobbl KX MNOJy4YeHUs W” Ha3BaHue
OpraHnyecknx  CcoenuHeHnn no  TpuBMAJIbHON nnm MeXOyHapoHON
cCucTeMaTU4YeCKON HOMeHKNaType.

PeweHne nNpakTUKO-OPUEHTUPOBAHHbBIX TeopeTUYecKMX 3afaHu Ha CBOWCTBA
OpraHnYyeckKmnx coegMHeHUn oTAesIbHbIX KJ1aCCoB

JlJabopaTtopHas paboTa

JlabopaTopHas paboTa “NpeBpalyeHns opraHnyeckunx BellecTB npw
HarpesaHun".

Mony4yeHmne sTuneHa N U3yYeHMe ero CBOWCTB. MopennpoBaHue MOJIEKYN U
XUMNYECKUX NMPpeBpPALLEHNIN HA NpUMepe 3TaHa, 3TWIEeHa, aueTuneHa u gp.

Tema 4.3.
NoeHTndpukay,
ns
opraHn4yeckunx
BEeLLecTB, UX
3HayYeHne un
npuMmeHeHue B
ObITOBON U
rnpon3BoacTsee
HHOWN
nesTesIbHOCTH
yesloBeKa

OcHOBHOe copep>XaHue

TeopeTuyeckoe odbyuyeHue

BuoopraHu4deckne coeanHeHus. NMpumMmeHeHne n bnonormyeckas posb yraesonos.
OKncneHme yrneBoAoB - WCTOYHMK SHEPrum >XUBbIX opraHmsmMoB. Ob6nacTwu
NPUMEHEHNss aMWUHOKUCAOT. [lpeBpaweHns 6enkoB nNuwM B OpraHuM3sMme.
Buonornvyeckne qyHkunnm 6enkoB. buonorunveckne dGyHKUMKM XKUPOB. Ponb
OpPraHMYyecKom XmMmMmm B pelleHnn npobnem nuwieson 6esonacHoOCTH

Ponb opraHn4eckon xmmMmm B pewweHnn npobnem sHepreTmnyeckon 6esonacHocTy,
B pPa3BUTUN MeauUUHbl, CO34aHUN HOBbIX MaTepuasioB, HOBbIX WUCTOYHUKOB
SHeprun (anbTepHaTUBHbIE UCTOYHUKK 3Heprum). OnacHOCTb BO3OENCTBUA Ha

OK 01
OK 02
OK 04
NnK 1.2
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>KMBblI€ OpraHM3Mbl OpPraHNYeCKnX BeLLeCcTB OTAESIbHbIX K1acCoB (yrneBonopoabl,
CAVpPTbl, PEHOosbI, XJIOPOPraHNYeckmne Npom3BogHble, anbaervgbl U Op.), CMbICH
nokasaTensa npenesibHo JOoNyCTMMOM KOHLUEHTpaLmn

JlaGopaTopHble 3aHATUA

JlabopaTopHas paboTa: “NoeHTndnKaymna OpraHn4yeckmnx coeguHeHnn
oTheNbHbIX KNnaccoB”

NoeHTndpurKaumsa opraHn4eckmnx coeguHeHun oTAesIbHbIX KNacCcoB (Ha npumepe
anbOernaos, Kpaxmasa, YKCYCHOM KNCAoTbl, 6€1KOB 1 T.M.) C NCNOJSIb30BaAHUEM UX
PUBNKO-XUMUYECKNX CBOWUCTB U  XapaKTEPHbIX KaYeCTBEHHbIX peaKkuui.
HNeHaTypauna ©Oenka npum  HarpeBaHun. LiBeTHble peakuun  6enkos.
BO3HMKHOBEHME aHA/IMTUYECKOro CUrHana ¢ TOYKU 3PeHUss XUMUYeCKux
npoueccoB MNpu  MNpPOTEKaHUM  KavdeCTBEHHOW  peakuuu, Mo3BONSOLLEN
NnoeHTUUUMpPOBaTb NPeasIOKEHHbIE OpraHn4yeckne BellecTaa

KouTposthas CTpyKTypa 1 CBOMNCTBA OpraHN4YeCcKnx BeLlecTB
pa6oTa 3 PYKTYP p L,
Pasnen 5 KuHeTnyeckme um TepMoaMHaAMUYECKMe 3aKOHOMEPHOCTU TMpoTeKaHus
A ' XUMUYECKUX peaKLunn-
OCHOBHOe copgep>XaHue OK 01
OK 02
CKopocCTb rnK1.2
XUMNYECKUX
peakuumn.

TeopeTunyeckoe odbyuyeHue

22




XnmMmumyeckoe
paBHOBecue

CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT pPa3J/IndHbIX (aKTOPOB: NPUPOAbI
pearmpylowmnx BeLwecTs, KOHLUEeHTpauun pearmpyroLwmx BewecTs, TeMnepaTypbl 1
naowann peakuMoHHOW MoBepxXHOCTU. TennoBble 3SPPEKTbl XUMUYECKUX
peakuun. K30- N SHOAOTEPMUYECKMEe, peaKkLunn.

ObpaTuMOCTb peakuun. XummMmyeckoe paBHOBECME W €ro CMelweHue nojg
AeNCTBMEM pa3sinYHbIX (PaKTOpoB (KOHLEHTpauua peareHToB WaW MNPOAYKTOB
peakuuu, pasneHune, TemnepaTypa) AJ8 CO34aHUSA ONMTUMaJbHbIX YCJI0OBUMN
NPOTEeKaHNA XuMn4eckunx npoueccos. NpuHumn Jle WaTenbe

MpakTuyeckue 3aHATUSA

PelweHne nNpakTUKO-OPMEHTUPOBAHHbLIX 3afdaHU Ha aHanm3  (aKTOopOB,
BJNAIOLWIMX HA M3MEHEHWE CKOPOCTM XMMUYECKOW peakuun, B T.4. C MO3MLUN
3K0JIornyeckmn LenecoobpasHoro noseneHus B 6biTy 1 TPYAOBON O€ATENbHOCTU B
LefnssX CoOXpaHeHNs CBOEro 340P0BbS U OKpYXKatloLLeln NpupoaHon cpeabi.
PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX 3a4aHWN Ha NpUMeHeHue npuHuuna Jle-
LLlaTenbe ONa HaxoXAeHuUs HanpaB/ieHUs CMeLleHUS PaBHOBECUS XMMUYECKOM
peakuum u aHanmi3 (GaKToOpPOB, BJUAKLWMX Ha CMeleHne XUMUYECKOro
paBHOBeCKS

OK 01
OK 02
nK2.2

Pa3spen 6.

PacTBOpbI

OcHOBHOe copep>XaHue

TeopeTuyeckoe obyuyeHue

PacTBopeHune Kak  (usnko-xmmmyeckmun npouecc. PactBopbl. Cnocobbl

OK 01
OK 02
OK 07
nK1i.2

23




MPUroToBJIEHNA pacTBOpoB. PacTBOopuMMOCTb. MaccoBas OO0/ PaAaCTBOPEHHOro
BewecTtBa. CMbIC/1 NoKa3aTens npenesibHo ,D,OI'IyCTVIMOVI KOHUEeHTpauunm n ero

Tema 6.1. MCNOJIb30BaHME B OLLEeHKe 3KoJlornyeckom besonacHocTw.
MousiTue o MpaBuna >3Konornyeckn uenecoobpasHoro nosegeHnsas B ObITy U TpyaoBon
pacTBopax [eATeNbHOCTU B LesAX COXPaHeHMs CBOero 340p0OBbA U OKpyXalouien

NPUPOAHON  cpedbl; OMNACHOCTb  BO3AENCTBUSA Ha  >XXWUBble  OpraHuU3Mbl

onpeneneHHbIX BELLEeCTB.

PelweHne npakTUKO-OPUEHTMPOBAHHbBIX pacyYeTHbIX 3adaHWUA Ha pacTBOpPbI,

ncnosiblyemble B 6bITOBON N MPON3BOACTBEHHOW AEATENbHOCTU YeNoBEKa
Tema 6.2. OK 01
WNccnepoBaHune OK 02
CBOWCTB OCHOBHOEe copep>XaHue OK 04
pacTBOpPOB rnKi.2

JlJabopaTopHblIe 3aHATUA

NabopaTopHas paboTa «[MpuroToBaeHmne pacTBOPOB».

MpuroToBsieHMe pacTBOPOB 3a4aHHOM (MaccoBomn, %) KOHUEHTpauun (C NpakTUKo-
OpPMEHTNPOBAHHLIMK BOMPOCaMU) N onpeaeneHne cpenbl BOAHbLIX PaCcTBOPOB.
PelleHne 3agayd Ha NpUroToBJIEHNE PAaCcCTBOPOB

MpodeccMoHaNbHO-OPUEHTUPOBAHHOE coaep XaHue (copgep>KaHue NPUKIafHOro

Moayns)
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Paspen 7.

XuMmua B GbITy mn ﬂpOVI3BOJJ,CTBeHHOI7I AefaATeJsIbHOCTU HYeJioBeKa

Xumunsa B 6bITy
n
npou3BoAcCTBe
HHOWN
[eATeNnbHOCTY
4yesioBeka

OcHOBHOe coaep>XaHue

TeopeTunyeckoe odyyeHue

HoBenwmne [OCTUXKEHNA XUMUYECKON HayKW N XUMWUYeCKOW TexHosnoruu. Ponb
XmMunm B obecnevyeHum  ISKOJIOTNYECKOW, ISHEepreTmyeckom U  MULLEBOWN
6e3onacHOCTN, pa3BUTUM MeauuMnHbl. [paBuna NOUCKa U aHan3a XUMUYECKOW
MHpOPMaUMN M3 Pa3/INYHbLIX UCTOYHUKOB (Hay4yHas U  y4ebHO-Hay4Has
nuTepaTypa, cpeacTBa MaccoBon MHpopMaumm, ceTb NHTepHeT)

NMpakTuyeckue 3aHATUSA

MonCK 1 aHann3 KemcoB O MPUMEHEHUN XUMUYECKUX BELLECTB U TEXHOJOMMA C
yyeToM 6yayuiern npogecCnoHaslbHON [esTeslbHOCTU MO TeMaM: Ba)kHeulue
CTPOMTENIbHbIE MaTepualnbl, KOHCTPYKUMOHHbIE MaTepualbl, KpPacKW, CTEKJIO,
KepaMuka, MaTepuanbl AN 3NEeKTPOHUKW, HaHOMaTepwuasbl, TeKCTUJIbHble
BOJIOKHA, WCTOYHWUKM 3SHEpPrumM, OpraHnyeckne u MuHepasibHble yaobpeHus,
NIeKapCTBEHHbIE BeLWeCcTBa, ObIToOBas XuMus,

OK 01
OK 02
OK 04
OK 07
nK1i.2
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3awmTa: MNpencraBsieHne pe3ysibTaTOB pelleHns Kencos B hopMe MUHU-A0KIana
C Npe3eHTaunen

HPOME)KyTO‘-IHaﬂ aTrecTtauuma no gucuuniauHe (3auder)

Bcero

72
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3. ycjoBusa PEAJINSALUN NPOITPAMMDBI
OBLEOBPA30BATEJIbHOU ANCUUNJINHBI

3.1. TpeboBaHMA K MUHUMAJZIBHOMY MaTepMUaJibHO-
TexXxHu4ecKomMy obecnevyeHuio

Ona peanusaumn nporpamMmmbl  OUCUUNAUHBI  OOJ/IKHbLI  ObITb
npeaycMoTpeHbl cneaylowme crneunanbHble NnoMeLweHnsa: y4ebHbIn
KabuHeT xnuMmumn n/unmn y4ebHom xmmmndeckonm nabopatopun.

ObopynoBaHue y4yeOHoro KabuHeTa (HarnapHble
nocodun): Habopbl LAPOCTEPXKHEBLIX MOAENEN MOJIEKYS, MOOENN
KPUCTAJUIMYECKNX pPeLUeToK, KOJUIEKUMM MNPOCTbIX W CINOXHbIX
BeLeCTB U/MN KONIEKLUUN NOJIMMEPOB; KONIIEKLMNA TOPHbIX NOPOL4 U
MuUHepanoB, Tabnnua MeHpeneesa, yy4ebHble ubMbl, LNGPPOBbLIE
obpa3oBaTesibHble pecypchbl.

TexHU4YecKkue cpepncrea oby4yeHusn: KoMnbloTep C
YyCTPOWUCTBaMN BOCMNPOU3BEAEHUNS 3BYKa, MNPUHTEpP, MyJbTuMeauna-
MPOEKTOP C 3KPaHOM, MyJibTUMeANNHAA OO0CKa, YKa3Ka-npeseHTep
Ana rnpeseHTayumn.

OGopypoBaHue nadopartopum " pabouux MecT
nadopatopum: MEH3YPKU, MUNETKU-KaNeNbHULbl, TEepMOMETpHI,
MWUKPOCKOM, Nynbl, NpeaMeTHble N MOKPOBHbIE CTeKJsa, MJaHWeThbl
ON8 KanenbHbIX peakuuin, puabTpoBasibHas bymara, nNpoMbiBasiKy,
CTEKNSAHHbIE MNpPobNpKKN, pe3nHoBbie nNpobkun, cdoHapukn, Habop
pPeaKTUBOB, CTEKJAHHbIE MANIOYKW, WTATUBLI 415 NPOBNPOK; MepHbIe
UWNHOPbBI,  BOPOHKW  CTEeKJISHHble, BOPOHKW  AesinTesibHble
unnunHapunyeckne (50-100 M), CcTynkun € nectukoMm, dapdoposbie
YallkW, MUHUEeTbl, puabTpbl 6yMaxkHble, BaTa, Mapis, 4YacoBble
CTeKsa, I3JIeKTPOrInUTKMN, sabopaTopHble LWTaTUBbI, CMNUPTOBLIE
ropesiku, cnu4kn, npubop Ona nosayyvyeHus rasos (Uam npodbupka c
ra3ooTBOAHON TpyOKoW), Aep»kaTenm Ansg Npobupok, CKASAHKK AN
XPaHEeHUa pPeakKTMBOB, pa3faTOYHble JIOTKWU; XUMUYECKNE CTaKaHbl
(50, 100 m 200 ™MA); wnaTtenun; MNUHUETbl, TUrenabHble LWUNubl;
CceKyHOoMepbl (TanvMmepbl), MepHble npobupknm (Ha 10-20 mn) un
MepHble Konbwl (25, 50, 100 u 200 mn), BoasHaa 6aHa (nnn
TEPMOCTaT), CTEKNsAHHble MaJIo4YKN; KOoHu4Yeckue Konibbl ansa
TuTpoBaHmsa (50 wn 100 ™A); WMHOWMKATOPHbIE TOJIOCKN ON4d
onpepeneHna pH v CcTaHgapTHaa WHAMKaATOpPHasa  WKana;
YHUBEpCanbHbIN MHAOUKATOP; nunetkn Ha 1, 10, 50 mn (unm
nosatopbl Ha 1, 5 wu 10 wm™Mn), 6lopeTkn n[Ona TUTpoOBaHUA,
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MeaununmHckue wnpuubl Ha 100-150 wmn, nabopaTopHble wn/unm
aHanuTMyeckme BecCbl, pH-MeTpbl, CyWWnbHbIK WKad, W Ap.
nabopatopHoe obopynoBaHue.

3.2. NudpopmaumoHHoOe obecnevyeHue peanunsauum
nporpamMmmbil

1. [Ona peanusaunm nporpaMmmbl 6ubnmoTeyHbln oHL
obpa3oBaTesibHOWM OpraHu3auum OOJKEH WMETb MevyaTHble WN/Uan
3/1eKTPOHHbIE o0bOpa3oBaTefibHble U WHGOPMAUMOHHbIE pPeCcypChl,
pPeKOMeHOOBaHHblE ONS  WCMOJIb30BaHMUA B oOpa3oBaTesIbHOM
rnpouecce, He CTapwe 5 neT ¢ MOMeHTa nsgaHus.

2. PekoMeHayemble nMeYyaTHble W3OgaHWa MO peanm3aunm
obuweobpazoBaTesibHON ANCUNNNNHBI npencraB/ieHbl B
MeToONYeCKMX peKoMeHaaunax rno opraHnsaumm obyyeHms.

4. KOHTPOJ1b N OLEHKA PE3YJIbTATOB OCBOEHMUA
OBLLEOBPA30BATEJIbHON ANCUUNJINHBI

KOHTpPOJ/Ib U OUEHKa pe3ysibTaToB 00y4YeHMs OCyLlecTBASEeTCS
npenogasaTefsieM B rnpouecce npoBefeHns NpakTUYeCKNX 3aHATUN K
nabopaTopHbIX paboT, TecTupoBaHMSA, a TaKXe BbINOJIHEHUSA
oby4atowmmMmuncs NHONBUNAOYANbHbIX 3afaHun, MPOEKTOB,
nccnenoBaHUN. Pe3ynbTaThl oby4veHuns onpenensorT, 4TO
oby4awowmecs OO0JSKHbI 3HAaTb, MOHMMATb U AEMOHCTPUPOBATbL MO
3aBEPLIEHNN U3YHEHUSA ONCUUNNINHBI.

Ona <dopMuUpPOBaHUA, KOHTPOJIA U OLEHKMU pe3yJsibTaToB
OCBOEHMA Yy4eDHOM AUCUMNJIMHBI MUCNOJIb3yeTCA Ccucrtema
OL,EHO4YHbIX MEpPOoNpPUATUN, NpeacTaBsAlol,an cobon KoMnnekc
Yy4eOHbIX MeponpuMATUM, COrJsacoBaHHbIX C pe3ynabTaTaMu
obyuyeHus wu chopMynupoBaHHbIX € y4yetom Proc CoOO
(npenMeTHbIe pe3ynbTaThl N0 aucuuniaubie) m ®roc Crno.

Moaynbs/Pazpen/ PesynbTaTr Tunbl OLLEHOYHbIX

Ne | OK/NK y
TemMma obyyeHus MeponpUuAaATUM

| | OcHOBHOEe copep>XaHue

1 Pazpen 1. dopMmynupoBaTb
OCHOBbI CTpOeHuUs | Da3soBble NOHATUA
BellecTBa M 3aKOHbl XMUMMUHU

1.1 | OK 01 |CtpoeHue atomoB |CocTaBnATb 1. Tect «CTpoeHue
XNUMUNYECKUX XMMmn4yeckue aTOMOB XMMUNYECKNX
3JIEMEHTOB " dopmy bl 3J1IEMEHTOB W npupoaa
npupona coegHeHnn B XUMNYECKOW CBA3N».
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Ne | OK/MIK Moaynbs/Pazpen/ PesynbTaTr Tunel OLI.EHO‘-IHE:IX
Tema obyuyeHun MEeponpuATUMn
XUMNYECKON CBA3M | COOTBETCTBUN CO 2. 3afa4um Ha
cTeneHbto COCTaB/IeHNEe XUMUNYECKnX
OKNCNeHns dhopmMys1 4BYXaTOMHBbIX
XUMNYECKUX coegnHeHun (oKCMOos,
3J/IEMEHTOB, ucxoasa | Cynbuaos, rmapuaoB um
N3 BAJIEHTHOCTU U T.M.).
3/ieKTpooTpuuaTen | 3. 3agaHnNs Ha
bHOCTMW NCrMoJib30BaHue
XUMUNYECKOWN CUMBOJIUKN U
Ha3BaHUN COeANHEHUN MO
HOMeHKNaType
MeXOYHapoa4HOro coto3a
TeopeTn4eckon v
NPUKIAOHON XUMUU N
TpMBMAJIbHbIX Ha3BaHWUN
ONa coCTaB/IeHNSA
XUMNYECKUX opmyn
ABYXaTOMHbIX
coegnHeHnn (OKCMaos,
cynbnaos, rmgpnnos u
T.M.) N Apyrux
HeopraHn4yeckunx
coeanHeHUn oTaeNbHbIX
KJ1aCCoB
1.2 |OK 01 |[Mepunognyecknn XapakTepun3oBaTb 1. TecTt «MeTannn4yeckue /
OK 02 |3akoH u Tabnuua XMm4yeckune HeMeTanln4yeckmne
0.1. MenpeneeBa 3J1eMeHThbI B CBOWNCTBA,

COOTBETCTBUU C UX
MOJIOXKEHNEM B
nepnoanyeckomn
cucrteme
XUMUNYECKUX
sanemeHToB [.U.
MeHpeneeBa

3/1eKTPOOTPMLATENBbHOCTb
N CPOOCTBO K 3JIEKTPOHY
XUMUYECKUX IEMEHTOB B
COOTBETCTBUE C UX
3/IEKTPOHHbLIM CTPOEHNEM
N NOJIOXKEHMEM B
nepnoanyeckon cmcrteme
XUMUNYECKUX 3JIEMEHTOB
0.N. MeHpeneeBa».

2. lNpakTn4yeckmne 3agaHung
Ha YCTaHOBJIEHNE CBSA3N
MeXay CTPOEHNEM
aTOMOB XMMUNYECKNX
3/1EMEHTOB U
nepnoanyecknum
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OK/NK

Moaynbs/Pazpen/
TemMma

PesynbTaTr
obyuyeHun

TUunbl OLLEHOYHBbIX
MEepPonpUATUMN

N3MEeHeHneM CBONCTB
XUMUNYECKUX 3/IEMEHTOB U
NX COeONHEHNN B
COOTBETCTBUU C
MONOXKEHNEM
Mepunoanyeckonm cmcreme.
3. NpaKTunko-
OpPUNEHTUPOBAHHbLIE
TeopeTnyeckue 3agaHus
Ha XapaKTepusauyuio
XUMUNYECKUX 3/IEMEHTOB:
«MeTannunyeckue /
HeMeTaNn4yeckue
CBOWNCTBA,
3/IeKTPOOTPULLATENIbHOCTb
N CPOLACTBO K JIEKTPOHY
XUMUNYECKNX 3/IEMEHTOB B
COOTBETCTBMUE C UX
3/IEKTPOHHbLIM CTPOEHNEM
N NOJIOXKEHNEM B
nepuoanvyeckom cucteme
XUMUNYECKUX 3/IEMEHTOB
0.1. MenHpeneeBa»

Paspen 2.
XuMuyeckKue
peakuum

XapakTtepu3oBaTb
TUNbl XUMUYECKUX
peakuumn

KoHTponbHasa paboTa
«CTpoeHue BeLlecTBa n
XUMUUYECKUe peakuum»

2.1

OK 01
OK 04

Tunnbl XMMMYeCcKmnx
peakuumn

CocTaBnaTtb
peakumm
coeaunHeHus,
pPa3/10KeHA,
obmeHa,
3aMeLleHuns,
OKUCINTENbHO-
BOCCTAHOBUTEJbHbI
e peakuuu

1. 3aga4ym Ha
COCTaBJIeHne ypaBHEHUN
peakLuui:

- coenHeHuns,
3aMeLleHNs, pa3sioKeHns,
obmeHa;

- OKNCNINTENbHO-
BOCCTAHOBUTEJIbHbIX
peakuunmn c
NCNoJsib30BaHMEM MeToha
3/1eKTPOHHOro banaHca.
2. 3a4a4un Ha pacyeT
MacCChbl BeLWeCcTBa Uin
ob6bEéMa

Fa30B MO N3BECTHOMY
KOJINYeCTBY BeLleCcTBa,
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Ne | OK/MIK Moaynbs/Pazpen/ PesynbTaTr Tunsbl OLI.EHO‘-IH!:IX
Tema obyyeHus MEeponpUuATUN
mMacce nnm o6bLémMy o4HOro
N3 y4acCTBYIOLLMNX B
peakuunmn BeLecTs;
PacYéThl
Macchl (06bEMa,
KoJIn4ecTBa BeLlecTBa)
MPOAYKTOB peakuunmn, ecsan
OLHO 13 BellecTB nMmeeT
npuMecu
2.2 dnekTponnTnyecka | CoctaBnsdaTb 1. 3agaHnd Ha
A guccounaumsa un ypaBHeHUs coCTaBJieHue
NOHHbIN 06MeH XUMUNYECKUX MOJIEKYNIAPHbLIX N MOHHbIX
peakLunum MOHHOro peakuuin c yyactunem
obMeHa C y4acTneM | KNCNOT, OCHOBAHUN U
HeopraHn4yeckunx cosien, yCTaHOBJIEHME
BeLlecTB N3MEHEHNS KNCJIOTHOCTN
cpenbl
2. JlTabopaTopHas paboTa
"TnNbl XMMNYECKUX
peakyunn
3 Paspen 3. NccnepoBaTtb KoHTponbHaa paboTa
CtpoeHue u cTpoeHue U «CBOMCTBA
CBOMUCTBaA CBOMCTBa HeopraHu4YeckKkux
HeopraHu4Yeckux | HeopraHm4yeckKkux BeLiecTB»
BeLlecTB BeLulecTB
3.1 | OK 01 |Knaccngpumnkauyus, Knaccngpunuymposatb | 1. TecT «HOMeHKNaTypa un
NMK1.2 |[HoOMeHKaTypa n HeopraHu4deckumne Ha3BaHue
CTpoeHune BellecTBa B HeopraHn4yeCckux BeLlecTB
HeopraHn4yeckKunx COOTBETCTBUN C UX | UICXOOA N3 NX XUMNYECKON
BeLLeCcTB CTpoeHnem hopmynbl Unn

COCTaBJ/IEHNE XUMNYECKON
dopMysibl UCxooa 13
Ha3BaHWA BeLwlecTBa No
MeXXOYHapoLoHOW nin
TpUBUANILHOW
HOMeHKNaType».

2. 3afa4m Ha pacyeT
MaccoBown o0au (Macchl)
XUMNYECKOro 3J1IeMeHTa
(coeanHeHuns) B Mmonekyne
(cmecn).
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OK/NK

Moaynbs/Pazpen/
TemMma

PesynbTaTr
obyuyeHun

TUunbl OLLEHOYHBbIX
MEepPonpUATUMN

3. MNpakTn4yeckmne 3agaHng
Mo Knaccngunkaumu,
HOMEHKJaType u
XUMUYECKUM hopMysam
HeopraHn4Yeckmnx BeLlecTB
pa3/INYHbIX KJ1AaCCOB.

4. lNpaKTnyeckne 3agaHuA
Ha onpegeneHune
XUMUYECKON aKTUBHOCTU
BeLllecTB B 3aBUCUMOCTM
BULA XUMNYECKOW CBA3U U
TNNa KPpUCTaIJIN4eCKoN
peLlleTku

3.2

OK 01
OK 02
MK1.2

dun3snko-
XnMunyeckune
CBOWNCTBaA
HeopraHn4YeckKnx
BeLlecTB

YcTtaHaBnmBaTb
3aBUCUMOCTb
dpun3unKo-
XUMNYECKUX
CBOWNCTB
HeopraHn4eCckunx
BeLWlecTB OT
CTPOEeHnsa aTOMOB "
MOJIEKYJ1, @ TaKXe
ThNa
KpUcTanamyeckoun
peLlleTKun

1. Tect «OcobeHHOCTHN
XUMUYECKUX CBONCTB
OKCNLO0B, KNCJIOT,
OCHOBaHUN, aMPOTEPHbIX
FMOAPOKCNO0B N COMEN».
2. 3a4aHuna Ha
COCTaBJIeHne ypaBHEHUN
XNMUYECKUX peakLuumn C
y4acTuMeM MpoCTbIX U
CJTOXKHbIX
HeopraHn4Yecknx
BeLleCTB: OKCMA0B
MeTaJ1J10B, HeEMeTaJJ1I0B U
aM@OTEPHbIX 2JIEMEHTOB;
HeopraHU4YeCcKnx KNCIoT,
OCHOBAHUN U aM(pOTEPHbIX
rMOPOKCNO0B,
HeopraHu4eckKnx cosen,
XapaKTepusyowmnx nx
CBOMNCTBA M CNocobsbl
Nosly4YeHuns.

3. NpaKTunko-
OPUEHTUPOBAHHbIE
TeopeTuyeckme 3agaHus
Ha CBOWCTBa W NoJly4YeHune
HeopraHU4YeCcKnx BeLlecTs

3.3

OK 01
OK 02
OK 04

NoeHTndoukauma
HeopraHn4yeckKkumnx
BellecTB

NccnepnoBaTb
KavyeCTBEeHHbIe
peakumnm

1. NpaKTuko-
OpUEeHTUpPOBaHHbIE
3aaHNA No COCTaBIEHNIO
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Ne | OK/MIK Moaynbs/Pazpen/ PesynbTaTr Tunsbl OLI.EHO‘-IH!:IX
Tema obyyeHus MEeponpUuATUN

HeopraHn4yeckunx XUMUNYECKUX peakumnm C

BelLlecTB y4yacTtunem
HeopraHn4yeckunx
BeLleCTB, NCMNOJIb3yeMbIX
AN X naeHTudunkauymn.
2.JlabopaTopHas paboTa:
“NoeHTndunkKayma
HeopraHu4yecknx
BelecTB”

4 Pazpen 4. UccnepoBaThb KoHTponbHaa paboTa
CrtpoeHue n cTpoeHue U «CTpoeHue u CBOUCTBaA
CBOMCTBA CBOMCTBA opraHu4YeckKux
opraHuM4YeckKux opraHM4YeckKux BeLw,ecTB»

BeLlecTB BeLlecTB
4.1 |OK 01 |Knaccugukauuns, KnaccudpumuymposaTb | 1. 3agaHuda Ha
NK1.2 |cTpoeHune un opraHun4yeckue COoCTaBJIeHNe Ha3BaHUN
HOMeHKJ1aTypa BellecTBa B OpraHn4yeckmnx
OpraHn4yeckunx COOTBETCTBUN C UX | COEANHEHMNIN MO
BeLlecTB CTpoeHnem TPUBUANIBHON NN
MeXayHapoaHON
cucTteMaTmyeckom
HOMeHKJaType.
2. 3ajaHunA Ha
CoCTaBJlIeHMe MOJIHbIX U
COKpaLLeHHbIX
CTPYKTYPHbIX (hOpMyn
OpraHn4Yeckunx BeLlecTB
OTAeJIbHbIX KJ1aCCOB.
3. 3aga4m Ha
onpepesieHne
npoctenwen opmy bl
opraHn4yeckon MoneKkybl,
NCXOAA U3 3/IEMEHTHOr o
cocTaBa (B %)
4.2 |OK 01 ([CBowncTBa YcTaHaBAMBaTb 1. 3apgaHnsa Ha
OK 02 |opraHunyeckunx 3aBUCUMOCTb COCTaBJIeHVe ypaBHEHUNN
OK 04 |coegnHeHMI_ dpun3nkKo- XUMUYECKUX peaKkumm C
MNK1.2 XUMUNYECKUX ydYacTmemM opraHn4yecKmnx
CBONCTB BeLleCcTB Ha OCHOBaHUW KX
OpraHn4yeckunx cocTaBa N CTPOEHUS.

BewecTB OT

2. 3a4aHNA Ha
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Ne | OK/MK Moaynbs/Pazpen/ PesynbTaTr Tunsbl OLI.EHO‘-IH!:IX
Tema obyyeHus MEeponpUuATUN
CTPOEHNSA MOJIEKYJT | COCTaBJIeHUe ypaBHEHNW
XUMUYECKUX peaKLuunn,
NNTOCTPUPYIOLLNX
XMU4Yeckue CBONCTBA C
y4eTOM MexaHN3MOoB
MPOTeKaHUA OaHHbIX
peakunin n reHeTn4eckKom
CBA3U OpraHn4yeckKmnx
BeLleCTB pa3HbIX KJ1acCoB.
3. PacyeTHble 3aga4m no
ypaBHEHUAM peakunmn C
y4acTueM opraHmnyeckmnx
BeLleCcTB.
4. NabopaTopHasa paboTa
“INpeBpalLeHuns
OpraHn4Yeckunx BelecTB
npun HarpeesaHUn"
4.3 | OKO01 [UpoeHTudpukauus WccnepoBaThb 1.lNMpaKTunkKo-
OK 02 |opraHu4eckunx KayeCTBEeHHble OpPVEeHTUPOBaHHbLIE
OK 04 |BewecTB, UX peakuunmn 3alaHNA MO COCTaB/IEHUIO
NMK1.2 |3Ha4yeHune n opraHn4yeckunx XNMUYECKUX peakLuumn C
npuMeHeHne B coegnHEeHUN y4yacTueM opraHn4eckmnx
bbiTOBOM M oTAesIbHbIX KJIACCOB | BeLW,ecCTs, B T.u.
NPON3BOLCTBEHHOMN NCNoJib3yeMbIX ONS UX
NeATeNbHOCTH noeHTnprKaumm B boITy 1
4yesloBeKa MPOMBbILUNIEHHOCTMN.
2.JlabopaTopHas paboTa:
“NoeHTndunkKaymsa
OpraHn4eckunx
coeiMHEHUN OTAeSIbHbIX
Knaccos”
5 Paszpen 5. XapakTepusoBaTb
KuHeTuyeckue m | BiMsiHue
TepMoAMHaMMUYecC | pa3J/iMiyHbIX
Kue cdakTOopoOB Ha
3aKOHOMEpPHOCTU | paBHOBecue u
npoTeKaHus CKOpPOCTb
XUMUYECKUX XUMUYECKUX
peakuuu peakuumu
5 |OK 01 |CkopocTb XapaKkTepusoBaTb NpakKTuKo-
OK 02 |xumMmnyeckmnx BANAHME OpUEeHTUpPOBaHHbIE
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Ne | OK/MK Moaynbs/Pazpen/ PesynbTaTr Tunsbl OLI.EHO‘-IH!:IX
Tema obyyeHus MEeponpUuATUN
MK1.2 |[peakuun. KOHLeHTpauum TeopeTunyeckme 3agaHua
Xnmnyeckoe pearmpyoLwmx Ha aHa/n3 (PakKTopOB.,
paBHOBecue BeLleCcTB U B/INAOLNX HA U3MEHeHue
TeMmnepaTypbl Ha CKOPOCTU XUMUYECKOWN
CKOpPOCTb peakuunn. NpakTUkKo-
XUMNYECKUNX OpPNEHTUPOBAHHbIE
peakuunin 3afaHNs Ha NpUMeHeHne
XapaKkTepunsoBaTb npuHumnna Jle-lLlaTenbe
B/INSIHNE 019 HaX0oXOeHns
N3MEeHeHNs HanpasB/ieHNA CMeLlLleHus
KOHLUEeHTpaunun paBHOBECUSA XUMUNYECKON
BelLLeCTB, peakunn | peakumm v aHanums
cpenbl u haKTOpOB, BANAIOLMNX Ha
TeMmnepaTypbl Ha cMelleHne XMmMmn4yeckoro
cMelleHune paBHOBeCUs
XUMUYECKOro
paBHOBeCUs
6 UccnepoBaThb
UCTUHHbIE
Paspen 6. pacTBOpbLI C
PacTBOpBbI 3aAaHHbIMMU
XapakTepucTtukam
7]
6.1 |OK 01 (lMoHaTue o Pasnunyatb 1. 3agaym Ha

OK 02 |pacTBOpax NCTUHHbIE npuroTosaeHne

rNnK pacTBOpbI pacTBOPOB.

1.1 2. [pakTukKo-
OPUNEHTUPOBAHHbIE
pacyeTHble 3alaHNA Ha
ANcnepcHble CUCTEMBI,
ncnosiblyemble B ObITOBOM
N MPON3BOLACTBEHHOW
NeATeNbHOCTN YenoBeka

6.2 | OK 01 [WccnepoBaHue NccnepoBaThb NlabopaTopHasa paboTa

OK 04 |cBONCTB pacTBOPOB | PU3NKO- “MpurotosneHune

NnK XuMuyeckune pacTBopoB”

1.1 CBOMNCTBA NCTUHHbIX

pPacTBOPOB

NpodeccuoHanbHO-OPUEHTUPOBAHHOE coaep>XaHue (comep)xaHue

npuKJsiagHoro Mmoayna)
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Ne | OK/MK Moaynbs/Pazpen/ PesynbTaTr TUnbl OLLEHOYHbIX
Tema obyuyeHun MEepPonpUATUMN
7 Paspen 7. OueHuBaTb 3awmTa Keuca (c
Xumusna B ObITy M nocnencTBva y4yeToM Oyayuien
NPOU3BOACTBEHHO| ObLITOBOM U npodeccuoHasibHOM
U NEeATeNIbHOCTU | NPOU3BOACTBEHHO | AeATeNIbHOCTHU)
yeJsioBekKa M DeATeNIbHOCTHU
yenoseka C
no3uuMmn
3KO0JIOrM4eckKkom
6e3onacHocTM
OK 01 [Xumung B 6bITY 1 OueHunBaTb Kenc (c yyetom bynyuien
OK 02 |npoun3BOoOCTBEHHOM | MOCNeACTBUA npogeccnoHanbHON
OK 04 |pesaTenbHOCTU ObITOBON M nesaTenbHoOCTHn)
OK 07 |4yenoBeka MPoOn3BOACTBEHHON | BO3MOXXHble TeMbl KEVNCOB:
NnK nedaTenbHOCTU 1. MNoTenneHune KnnmMaTa "
1.1 yesnoBekKa C BblCBOOOXXAEeHMEe ra3oBbIX
no3nuynn rmaopaTtoB CO AHA OKeaHa.
3KOJI0rN4eCKOown 2. byoyuwve matepuansl
6e3onacHocTun ONa aBuMa-, MalUMHO- U

NnpnbopocTpoeHuns.

3. HoBble MaTepuanbl ons
COJIHeYHbIX baTapen.

4. JlekapcTBa Ha OCHOBe
pacTUTeNbHbIX
npenapaTos
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