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1. OBLLASA XAPAKTEPUCTUKA MPUMEPHOWU PABOYEN NPOrPAMMbI
OBLLEOEPA30BATENIbHOW AUCUUNITUHBI «<XUMUSA»

1.1.Mecto pgucumnnuMHbl B CTPYKType OCHOBHOM npodeccnoHansHoM obpa3oBaTenbHOMN
nporpammbi

ObweobpasoBaTenbHas ancumnnmHa «XNMnsI» nsyyaetcs Ha 6a3oBom ypOBHE B
o6LeobpasoBaTenbHOM LMKe y4ebHOro nnaHa OCHOBHOW npodheccroHanbHon obpa3oBaTenbHON NporpaMmel
YKPYMHEHHbIX rpynn cneumanbHocTen / npodeccui

TpyooeMKoCTb AUCLMNNUHBI «XUMUsi» Ha Ga30BOM ypOBHE COCTaBnsieT 72 yaca, U3 KOoTopbiX 64 yaca —
6a3oBbii Mogynb (6 pasgenoB) m 8 vacoB — npuknagHonm moaynb (1 pasgen), BKHOYAKOLWMN NPakTUKO-
OpPUEHTUPOBAHHOE coepKaHne KOHKPEeTHOM npodeccun nnu cneLmnansHOCTK.

MpuknagHon mopgynb BkMAYaeT oawH pasgen. Pasgen 7 «Xumua B ObITy M NPOM3BOACTBEHHON
OeATenbHOCTN 4ernoBeka» peanusyetca Ans Bcex npodeccuii/cnelmanbHOCTEN Ha MaTepuane Kewrcos,
CBSI3aHHbIX C 3Korform4yeckon 6e30MacHOCTbI0 M OLEHKOW MNOCNeAcTBUM ObITOBOW U NPOM3BOACTBEHHOW
AeATenbHOCTH, No oTpacnam byayuien npodeccMoHanbHOM OeATENbHOCTN 0Oy4YatoLLMXCS.

Mepuon obyyennss M pacnpegeneHne no cemecTpaM onpegensietr obpasoBaTenbHasi opraHusauust
CaMOCTOATENbHO, C YY4ETOM FIOTMKM (POPMMPOBAHUSA MPeaMETHbIX pe3ynbTaToB, 0OWMX 1 NpodeccnoHanbHbIX
KOMMEeTEeHUUN, MeXnpeaMeTHbIX CBA3eW C  ApyruMyn  gucumnivHamy  oblieobpasoBaTenbHOro U
o6LwenpodeccMoHanbHOro LMKNoB y4ebHoro nnaxa.

1.2. Llenn n nnaHupyemble pe3yfibTaTbl OCBO€HUA QUCLUMIIVHDI

1.2.1. Llenn n 3agauv gncumnnuHbl

dopmupoBaHne y CTYOEHTOB NpeacTaBfeHns O XMMUYECKOW COCTaBNSAOLWEN eCTECTBEHHO-Hay4YHOM
KapTMHbI MUpA KaK OCHOBbl MPUHATUS pPELIeHUA B JKU3HEHHbIX W MPOU3BOACTBEHHbIX CUTyaLMsX,
OTBETCTBEHHOIO MOBEAEHUSA B NPUPOAHON cpeae.

3apgaum AUCUMNUHGLI:

1) cdopmupoBaTb NOHMMaHUE 3aKOHOMEPHOCTEN MNPOTEKAHUA XUMWYECKMX MPOLECCOB W SIBNIEHUA B
OKpyXatoLLen cpefe, LeNToCTHOW Hay4YHOW KapTUHbI MUpa, B3aMMOCBSI3N N B3aMMO3aBUCUMOCTIN €CTECTBEHHbIX
Hayk;

2) pa3BuUTb YMEHMS COCTaBMnATb (POPMYrbl HEOPraHWYEeCcKUX W OPraHUYeckUX BELLECTB, YpaBHEHWUS
XUMUYECKMX peaKL i, OOBACHSTb UX CMbICH, UHTEPNPETUPOBATL Pe3YyNbTaTbl XMMUYECKNX IKCEPUMEHTOB,

3) cchopmumpoBaTh HaBbIKM NPOBEAEHUS MPOCTENLLNX XMMUYECKUX SKCNEPUMEHTANbHbIX UCCNEA0BaHUN C
cobnogeHvem npasun 6esonacHoro obpalleHuns ¢ BelecTsamu 1 nabopaTtopHbiM 060pyAOBaHNEM;

4) pa3BuTb YMEHUSA NCMOMNb30BaTh UHPOPMALINIO XMMUYECKOTO XapakTepa U3 pasrmyHbiX MICTOYHWUKOB;

5) ccopmmpoBaTh yMeHWsI NPOrHO3MpoBaTb MNOCNEACTBUSA CBOEW OEeATENbHOCTU WM XUMWUYECKUX
NPUPOAHLIX, ObITOBBIX Y NPOU3BOACTBEHHbIX NPOLIECCOB;

6) cchopmmpoBaTb NOHUMAHUE 3HAYMMOCTU LOCTMKEHUN XMMUYECKON HayKn U TEXHONMOIMMIN AN pasBuTUs
couunanbHOM U NPOM3BOLACTBEHHOW caoep.

1.2.2. MnaHupyemble pe3ynbTaTtbl OCBOEHUA oOleo6pa3oBaTeNibHOW AUCLUUNNUHbI B
cootBetcTBMM ¢ PIOC CINO mn Ha ocHoBe PI'OC COO

Koa n MnaHnpyembie pe3ynbTaTbl 0OCBOEHUA AUCLUNIIUHbI
HauMmeHoBaHue
CPOPMWPyeMbv'X O6wue1- OucumnnuHapHbie2
KOMNeTeHL1N
OK 01. BbibupaTtb B yacTu TpyAoOBOro BOCNUTaHUA: |- BNlageTb CUCTEMON XMMUYECKMX 3HAHUKW, KOTOpasi
crnocobbl pelleHnss - TOTOBHOCTb K TPyAy, OCO3HAHWEBKIHOYAET: ocHoBomnonarawoLue NOHATUSA
3agjav LeHHOCTH MacTepCTBa,|(XMMUYECKU  3MEMEHT,  aToM,  3NeKTpOoHHas
npodeccuoHanbHon [Tpygoniobue; obonoyka atoma, s-, p-, d-aNekTpoHHbIe opbutanu
NnesaTenbHOCTH - rOTOBHOCTb K aKTMBHON[AaTOMOB, WOH, Morekyna, BaneHTHOCTb,
NPUMEHUTENBHO K NeaTenbHOCTU TEXHOMOrMYECKOW UPNeKTPooTpULaTENbHOCTb, CTerneHb OKUCMEHMS,
pasnnyYHbIM coumanbHom HanpaBIiEHHOCTU,XMMMYECKasi CBA3b, MOfb, MOJfsipHas Macca,
KOHTEKCTam CMOCOOHOCTb WHULMNPOBATb,MOMSIPHbLIN o6bem, yrnepoaHbii cKener,

NnaHMpoBaTb U CaMOCTOSITENbHO|PYHKLMOHANbHAs rpynna, pagukasn, u3omepus,
BbLINOMHATL TAKYH0 AEATENbHOCTb;  [M30Mepbl,  FOMOJSIOTMYECKUA  psd,  FOMOJIOTK,
- VMHTEepec K pasnuyHbiM cdepaMlyrneBodopoabl, KUCIIOpPOA4- M asoTcodepaline
npocheccuoHanbHoM AeATENbHOCTM, [COeAMHeHWsl, GUONOrMYeckn akTVBHbIE BeLlecTBa

OsnapeHue yHUBepcanbHbIMU|(YrNeBoabl, Xupbl, Genku), MOHOMep, MonMmep,
y4yeGHbIMU no3HaBaTeNbHbIMUCTPYKTYpHOE 3BEHO, BbICOKOMOJEKYNSIPHbIE
inencTemMaMMU: COeAVHEHUsl, KpuUCTannuyeckas pelueTka, TuMbl
a) 6asoBble FIOrnYecKUeXMMmMYecKnx peakuuii (okucnuTenbHo-
\nencTeus: BOCCTaHOBMWTEIbHbIE, 3K30-M 3HAOTEPMUYECKME,
- CaMOCTOSITENbHO (hOPMYNMpPOBaTh|peakU MOHHOro oGMeHa), pacTBOp, ANEKTPONUTLI,
M aKTyanuauMpoBaTb  Npobnemy,HeaneKkTponuThbl, aneKkTponMTuyeckas

paccMaTpmBaTb €€ BCECTOPOHHE; yanccoumnagung, OKNCITNUTETb, BOCCTAHOBUTEIb,




yCTaHaBnMMBaTb  CYLLECTBEHHbLIN
Npu3HaK WM OCHOBaHWA  Ans
CpaBHEHMUs, Knaccudukaumm "
0600LLIEeHUS;

- onpegenaTb Lenu AeATenbHOCTH,
3agaBaTb NapameTpbl U KPUTEPUN UX
NOCTUXKEHNS;

BbISIBMATb  3aKOHOMEPHOCTU U
NPOTMBOPEYMSt B paccMmaTpuBaeMbIX

ABNEeHNAX;

- BHOCUTb KOpPPEKTMBbI B
IneaTenbHOCTb, oLeHnBaTh
COOTBETCTBME pe3ynbTaToB LEnNsMm,
OLeHMBaTb  PUCKM  MOCHeacTBui
NeATenbHOCTU;

- pa3BMBaTb KpeaTUBHOE MbILUIIEHNE
Npy peLleHnn XN3HEHHbIX Npobnem
0) 6a3oBble uMccnegoBaTenbCKue
\lnencTBusN:

BJ1ageTb HaBblKaMu
nccrnegoBaTesnibCkon 1
\nesaTenbHOCTH,
paspeLleHnst npobnem;
BbIABIIATb

y4ebHOo-
NPOEKTHON
HaBblKaMu
- NPUYUHHO-,
CneACTBEHHble CBS3U 7
aKTyanuanpoBaTb 3agavy,
BblABUraTb TUMNOTE3Yy €€ peLleHuns,
HaxoauTb aprymeHThl ans
lnoKasaTenbcTBa CBOUX
VTBEPXXAEHUI, 3a4aBaTb NapaMeTpbl
N KpUTEPUN pELLEHUS;
aHanu3upoBaTb MOMy4YEHHblE B
Xo4e pelleHns 3ajayun pesynbrathl,
KpUTUYECKN oueHnBaTb nx|
NOCTOBEPHOCTb, NPOrHO3MpoBaTh|
N3MEHEHNE B HOBbIX YCIOBUSX;
YMETb MEPEHOCUTb 3HaHMSA B
No3HaBaTENbHYID W MPAKTUYECKYHO
00nacTu XU3HeOeATENbHOCTH;
- YyMeTb WHTErpupoBaTtb 3HaHUA U3
pasHbIX NpegMeTHbIX obracTten;
BblABUraTb HOBblE maoeu,
npeanaratb OpuUrMHanbHble NOAXOAbI
N pelleHus;
- CNOCOBHOCTb UX UCMOSTb30BaHUSA B
no3HaBaTenbHOM U coumanbHON
npakTuke

CKOPOCTb  XMMWYECKON
paBHOBecue), Teopumn
XMMUYECKOro CTPOEHUS] OpraHN4eckux BeLLecTB
A.M. byTnepoBa, Teopusi 3NEKTPONUTUYECKON
\amccouunagum, nepunognyeckni 3aKoH O.n.
MeHpgeneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTW, CUMBOSIMYECKUIN A3bIK  XUMUMU,
bakTonormyeckne cBegeHus 0 CBOMCTBax, cocTaBe,
nonydeHnn un  6e3onacHOM  MCMNOMb30BaHUU
Ba)XKHEMLUNMX HEOpraHMYeckMx W  OpraHMYecKmx|
BellecTB B ObITY M MpakTU4ECKON OesATenbHOCTU
YernoBeka;

YMeTb BbISBNATb XapakTepHble MpU3HaKM U
B3aMMOCBA3b U3YYEHHbIX MOHATUN, NPUMEHATbH
COOTBETCTBYIOLUME  MOHATMA  MpUM  OMUCaHUU
CTPOEHUA U CBOWCTB  HEOpraHU4eckux U
OpraHMyeckux BewecTB W UX MpeBpalleHun;
BbIABNATb B3aUMOCBA3b XMMUYECKUX 3HaHUN C
NOHATUAMMU 7 npencraBfeHusamm apyrmnx
€CTECTBEHHOHAY4YHbIX NPEAMETOB;

- YMETb UCMOMNb30BaTb HAMMEHOBAHMS XUMUYECKUX

peakuunn, XnMMmyeckoe
7 3aKOHbI (Teopl/lﬂ

COeIHEHUN MeXayHapoaHoro cot3a
TEOpeTU4EeCKon U1 MPUKNagHOW  XMMUU U1
TpMBMANbHbIE Ha3BaHWSA BaXKHEWLLMX BeELLECTB
(3TUneH, aueTuneH, rMULEpVH, deHon,
dbopmanbaerMa,  yKCycHas  KacnoTa,  MUUWH,

yrapHbld ras, yrrekucrnblid ras, ammuak, rawieHasi
M3BEeCTb, HerawleHass M3BeCTb, NUTbeBas coda U
Apyrux), coctaenAaTb OPMYnbl HEOPraHU4eCcKUx U
OPraHUYecknx BELLECTB, YPaBHEHUS XUMUYECKUX
peakunn, OBBACHATb MX CMbICM; MOATBEpXAaTh
XapaKkTepHble XMMUYeckue CBOWCTBaA BELLECTB
COOTBETCTBYIOLLMMWN IKCNEPUMEHTAMN U 3anUCAMMU
YPaBHEHUN XUMUYECKNX peakLmit;

- yMeTb yCTaHaBIMBaTb NPUHAANeXHOCTb
M3y4YEeHHbIX  HeopraHn4YecKknx 7 OopraHun4eckux
BeLeCTB K onpegesrieHHbiM Knaccam u rpynnam
COeaUHEHWN, Xapakrepu3oBatb WX COCTaB M
BaXkHeMnLwune CBOWCTBA; onpenenAatb BUObI
XUMUYECKNX cBs3en (KOBaﬂeHTHaFI, MOHHaAd,
MeTannmyeckas, BOLI,OpO,EI,HaFI), TUNbI
KPpUCTarnindeckmnx peweTok BEeLECTB,;

KnaccmuumpoBaTb XMUMUYECKNE peakunu;

- chopMunpoBaTb NpeacTaBNeHUs: O XUMUYECKOW
COCTaBrsAOLWEN eCTeCTBEeHHOHay4YHOW  KapTWHbI
MUpa, PONN XMW B NO3HaHUW SBMEHUA NPUPOAbI,
B OPMMPOBaHUM  MbIWAEHUS U KynbTypbl
NMMYHOCTH, ee  (YHKUMOHaNbHOW rpamoTHOCTH,
HeobXoAMMOW ANst peLleHns NpakTUYecknx 3agay u
9Konormyeckn  OBOCHOBAHHOrO  OTHOLUEHWUs K
CBOEMY 3[0POBbIO Y NPUPOAHON Cpeae;

yMeTb MNpOoBOAMUTbL pacyeTbl MO  XMMUYECKUM
hopMynam 1 ypaBHEHUAM XMMUYECKUX peakuuin ¢
ncnonb3oBaHWeM PU3n4ecknx BEMUNYMH,
XapakTepusyLnx BeLwecTBa C KONMUYECTBEHHOW
CTOPOHbI: Macchbl, 06bema (HopMaribHble YCIOBUS)
rasoB, Konu4yecTBa BeL|ECTBA; WCMNOMNb30BaTh
CUCTEMHbIE XUMWYECKUEe 3HaHUA ONA MpUHATUS
peLeHnin B KOHKPETHbIX XW3HEHHbIX CUTyauusXx,
CBSA3aHHbIX C BELEeCTBaAMU U UX MPUMEHEHMEM

OK 02. Vicnonb3oBaTtb
COBPEMEHHbIE
cpencTBa noucka,

B o6Gnactu UeHHOCTMU Hay4HOro
MO3HAHUA:

- YMeTb NnNnaHuUpoBaTb W BbINOJTHATb XMMUNYECKNI
QKCNEPUMEHT (ﬂpeBpaLLl,eHl/lﬂ opraHn4ecKnx

chOpMMPOBAHHOCTH

BELEeCTB Npu HarpesaHuu, nojiydeHne 3TuneHa U




aHanusa u
MHTepnpeTauum
MHdopMaLnn 1
MH(OPMALIMOHHBIE
TexHonormm ans
BbINOMHEHNs 3a4au
npodeccrnoHanbHON
nesaTenbHOCTY

MMUPOBO33pPEHUS, COOTBETCTBYIOLLLENO
COBPEMEHHOMY YPOBHIO pasBUTUA
Haykn W OOLLEeCTBEHHOW MpPaKTUKMK,
OCHOBaHHOrO Ha Juanore KynbTyp,
crnocobCcTBYOLLIETO OCO3HaHUIO,
CBOEro MecTa B MOJSINKYNbTYPHOM
MUpE;

- COBEPLUEHCTBOBAHUE $I3bIKOBON U
HMTaTENBCKON KYnbTypbl Kak|
CpeacTBa B3aMMOOENCTBUSA MexXAy
nroAbMU 1 NO3HaHUA MUPaA;

- OCO3HaHWe LEHHOCTM HayyHON
neAaTenbHOCTH, FTOTOBHOCTb|
ocylecTBNATbL MPOEKTHYIO "

nccneanoBaTesibCKyrdo  OeATEeJIbHOCTb|
nHOMBNAyallbHO U B rpynne;

OBnapgeHue YHMBepcCanbHbIMU
y4eOHbIMMU no3HaBaTesibHbIMU
lnencTBUsIMMU:

B) paboTa ¢ nHcpopmaumen:

- BNageTb HaBblkamMWu MOSy4YeHus
MHbopMaLMM U3 UCTOYHUKOB pasHbIX
TWMOB, CaMOCTOATENbHO,
ocyLecTBNATbL MOUCK, aHanus,
cucTeMaTM3aumio U MHTepnpeTaumio
MHpOPMaLMM  pasnUYHbIX BUAOB W
cbopM npeacTaBneHus;

- co3gaBaTb TEKCTbl B PasfuyHbIX
cbopmaTax € yd4eToM Ha3HayeHus
MHOpMaLUKN 1 LEeneBor ayantopum,
BbIOMpass  onTMManbHylo  dopMyi|
NpeacTaBrneHns u Bu3yanmnsaumu;

- oueHuBaTb AOCTOBEPHOCTb,
NErMTMMHOCTb  MHGOpMaLMK,  eeg
COOTBETCTBMUE NpaBoBbIM "
MOparbHO-3TUYECKNM HOpMaM;

- ncnonb3oBaTtb cpencTtea
MHOPMALIMOHHBIX n
KOMMYHVKAUMOHHBIX TEXHOMOTUA B
peLleHnm KOTHUTUBHbIX,
KOMMYHWKaTUBHbIX n
OpraHM3aumOHHbIX 3agay c
cobnogeHvem TpebosaHui
9ProHOMUKM, TEXHUKM Be3onacHocTy,
rMrneHbl, pecypcocbepexeHus,
NPaBOBbIX U 3TUYECKUX HOPM, HOPM
MHbopMaLmMoHHON 6e3onacHoCTY;

- BNageTb HaBblkaMX pacno3HaBaHUs
N 3aLUTbl MHOPMaL MK,
MHopMaLUnoHHON Ge3onacHoOCTH
INM4YHOCTW;

M3y4yeHue ero CBOWCTB, KAa4eCTBEHHble peakuun Ha
anbaernapl, Kpaxman, YKCYCHYIO KNCNOTY;
ineHaTypaums 6enkoB npwv HarpeBaHWW, LBETHbIE
peakumy GEenkoB; MPOBOAMTL Peakunn WNOHHOTO
oOmeHa, onpefensaTb cpedy BOOHbIX PacTBOPOB,
KayeCTBEHHble peakumm Ha cynbdaT-, kapboHaT- 1
XNIOpMA-aHMOHbI, Ha KaTMOH aMMOHUH; peLllaTb
9KCnepuMeHTanbHble 3agadu no temam "MeTtannb!”
n "Hemetannbl") B COOTBETCTBMM C MpaBunamu
TexHukn  6esonacHocT npu  obpalleHum ¢
BellecTBaMM U nabopaTtopHbiM 06OpPYyOOBaHUEM;
npeacTaBnaATb pesynbTathl XUMUYECKOTrO
OKCnepuMMeHTa B Oopme 3anucu  ypaBHEHWN
COOTBETCTBYIOLUMX peakumn un ¢opmMynupoBaTh,
BbIBOAbl H2 OCHOBE 3TUX Pe3ynbTaToB.;

- yMeTb aHanuampoBsaTb XUMUYECKYIO
MHdOpMaLMIO, NONy4aeMyto U3 pasHbIX MCTOYHUKOB
(cpemctB maccoBol MHgopmaummn, cetb NHTepHeT
n gpyrve);

- BMNagetb OCHOBHbIMW MeTOAaMU  Hay4HOro
NO3HaHMA BELLECTB U  XUMWUYECKMX  SIBIIEHUN
(HabnogeHne, n3mepeHue, 3KCMEPUMEHT,
MOLEeNMpoBaHue);

- yMeTb MNPOBOAWUTbL pacyeTbl MO XMMUYECKUM
hopMynam M ypaBHEHUSAM XMMUYECKUX peakuumn c
MCMNoNb30BaHNEM PU3NYECKMX BEMUNYH,
XapaKTepusyloLwmnx BellecTBa C KONMYECTBEHHOM
CTOPOHbI: Macchbl, 00bema (HopMaribHble YCINOBUSA)
rasoB, KonuMyecTBa BeLLECTBa; WCMNOMb30BaTb
CUCTEMHBIE XUMWYECKME 3HAHUS AN NPUHATUS
peLleHNn B KOHKPETHBbIX >XW3HEHHbIX CUTyauusX,
CBSA3aHHbIX C BELLEeCTBAMU N NX MPUMEHEHNEM

OK 04. DddekTnBHO
B3aUMOJENCTBOBaTb
n pabortatb B
KONneKkTuBe u
komaHzae

- YMETb NIaHMpPOBaTb W BbINOMHATE XUMUYECKUN
9KCNEPUMEHT (npeBpalLeHus OopraHN4ecKmx
BELLECTB MPW HarpeBaHuW, MonyyYeHue aTureHa u
N3y4yeHne ero CBOWCTB, Ka4eCTBEHHblE peakuMn Ha
anbaernapl, Kpaxmann, YKCYCHYHO KNCNOTY;
ineHaTtypaumnsi GenkoB Mpu HarpeBaHUW, LIBETHblE
peakumm ©OenkoB; MPOBOAUTH pPeakuun WOHHOIO
obmMeHa, onpedensaTtb cpedy BOAHbIX PACTBOPOB,
KayeCTBEHHbIE peakumn Ha cynbdaT-, kapboHaT- K
XNIOpPUA-aHMOHbI, Ha KaTMOH aMMOHUS; peLlaTb
OKCnepuMeHTanbHble 3agaym no tTemam "MeTtannb!”

- TOTOBHOCTb K CaMOpasBUTUIO,
CaMOCTOSATENBHOCTU "
camoonpeneneHuio;

-OBrMafeHne  HaBblkaMu  y4eOHO-
nccrnenoBaTenbCKoW, MPOEKTHON W
coLnanbHON OeATEeNbHOCTY;
OBnageHue yHUBepcanbHbIMU
KOMMYHUKaTUBHbIMU
\nencTBUAMM:

0) coBMecTHaA AeATeNbHOCTb:

- NOHMMAaTb W UCNOMb30BaTb
npeumyllecTea KoMaHAHoOM "

M "Hemetannbl") B COOTBETCTBUM C MNpaBuiamu




MHOnBMAYanbLHOW paboThl;
-  NPUHUMAaTb LUenM COBMECTHOW
NeaTenbHOCTN, OpraHM3o0BbIBaTb MU

KOOpAOMHUNPOBATb JencTtems no ee

MOCTWKEHWNIO:  COCTaBNATb  MnaH
\NencTBui, pacnpenenstb ponuv ¢
y4eTOM MHEHWI Yy4YaCTHMKOB

0b6cyxaaTb pesynbTaTbl COBMECTHON
paboThl;

KOOPAMHMPOBaTb W BLIMNOMHATH,
paboTy B YCMOBWUSIX peanbHoro,
BMPTYanbHOro M KOMOWHMPOBAHHOIO
B3aMMOAENCTBUS;
OCyLLEeCTBNATb
cTpaTernyeckoe noBegeHue B
pasnuYHbIX CUTyauusix, MPOSIBNATb
TBOPYECTBO U BoobGpaxeHue, ObiTb
MHULMATUBHbBIM

OBnapgeHue yHUBepcarnbHbIMU
perynaTMuBHbIMU 4ENCTBUAMMU:

NO3UTUBHOE

r) NpUHATME ceba wn  Apyrux
nogen:

- MPUHMMaTb MOTMBbI U apryMeHThbl
Apyrux — niogev npu  aHanuse

pe3ynbLTaToB OeATENbHOCTH,
- Npu3HaBaTb CBOE MNPaBO W NpaBo
INpyrux niogen Ha oLnGKu;

- pa3BMBaTb CNOCOBHOCTb MOHUMAaTb
MWUP C NO3ULIMW OPYroro YenoBeka;

TeXHUKM GesonacHocTM npu  obpalleHun ¢
BellecTBaMn U NnaGopaTopHbIM 06OpYAOBaHWEM;
npeacTaBnsaTb pe3yrnbTaTbl XMIMUYECKOTO
OKCrepumMeHTa B opMe  3anucu  ypaBHEHWH
COOTBETCTBYIOLNX peakunii 1M opMynupoBaTb
BbIBOAbl Ha OCHOBE 3TVX pPe3yNibTaToB

OK 07.
CoperictBoBaTb
COXPaHEHUIO
OKpY>KatoLLen cpeapl,
pecypcocbepexeHuto,
NPUMEHSITb 3HaHUS
06 n3meHeHun
KnvumaTa, NpUHLMNbI
OepexnmBoro
NpPOn3BOACTBA,

3 PEKTUBHO
nencTeoBaThb B
4pe3BblYanHbIX
CcUTyaunsix

B obnacTtu 3Konorm4eckoro

BOCMUTaAHUA:
- CHOPMUPOBAHHOCTH
9KONOrMYECKON KynbTyphl,
NMOHUMaHWE BNUSHUSA  CoUManbHO-
9KOHOMMYECKNX npoLeccos Ha
COCTOSIHNE npUpoaHoK "
counanbHOW  cpefpbl, OCO3HaHue
rno6anbHoOro xapakrepa

9KOIorMyecknx npobnem;

- NMaHMpPOBaHWE W OCYLLECTBIIEHME
NencTBUA B OKpYXalollen cpefe Ha
OCHOBE 3HaHWA Liener YCTOWYUBOro
pas3BUTUS YENTOBEYECTRA;

AKTUBHOE  Henpusatue
NPUHOCALWNX  Bpeq
cpene;

OencTeun,
OKpYyxatoLLen

yMeHue NPOrHO3MpoBaTh|
HebnaronpuaTHble  3KONOrMyeckne
nocneacTeus npeanpuHMMaemblX
\nencTBuin, NnpegoTepaLlaTth uXx;

- pacluMpeHune onbiTa AesTenbHOCTU
9KOOrMYeCcKon HanpaBieHHOCTY;

- OBrageHne HaBblkamMmn y4ebHo-
nccrnenoBaTenibCKon, MPOEKTHOM U
coLmanbHOM AeaTENbHOCTH;

- cdhopMmpoBaThb MNPEACTaBEHNA: O XUMUYECKON
COCTaBnsAIOWEN eCTeCTBEHHOHaY4YHON  KapTUHbI
MUpa, PoNn XMMUU B NO3HAHUW ABMNEHUA NPUPOAbI,
B OPMMPOBaHUM  MBIWMAEHUS WU KynbTypbl
NMMYHOCTH, ee  (YHKUMOHaNbHOW rpamoTHOCTH,
HeobxoAMMON AN peLleHns NPaKkTUYecknx 3agad u
9KONOrMyeckn  OBOCHOBaAHHOrO  OTHOLWIEHMS K
CBOEMY 3[0POBbIO 1 NPUPOAHON cpeae;

yMeTb cobniogate npaBuna  3KONOrM4yecku
LenecoobpasHoro nosefeHus B ObiTy U TpyaoBOK
NeaTeNbHOCTM B LENAX  COXPaHeHWst  CBOEro
300POBbST U OKpYXalLen npupoaHON cpepnpl;
Y4MTbIBATL OMacHOCTb BO3AENCTBUS HA XuBble

OpraHu3mbl  onpefeneHHbIX BeLwecTB, MNoHMMas
CMbICNT nokasaTtena npeferibHOW  OOMNyCTUMOM
KOHLIeHTpauuu

rK3...




CTPYKTYPA U COOEPXXAHUE OBLLEOGPA30BATEIIbHON OUCLUUNMNUHBI «XUMWUA»

2.1. O6bemM gUcUMNNUHbI U BUAbl y4eObHON paboThbl

Bua yue6HoOM paboTbl

O61Lem B yacax

O61bemM o6pa3oBaTenbLHON NPOrpaMmMbl AUCLUNSTUHBI 72
B T.u.

OcHOBHOEe cogepXxaHue 64
BT. Y.

TeopeTuyeckoe obyyeHne 30
NpakTUn4eckne 3aHaTus 24
nabopaTopHble 3aHATUS 10
MpodeccuoHanbLHO-OpUEHTUPOBAHHOE coaepXaHue (coaepxaHue 6
npuknagHoro moayns)

BT. Y.

TeopeTuyeckoe obydyeHune 2

NpakTU4ecKMe 3aHATUSA 4
MpomexxyToyHas aTTrectauumsa (3adeT) 2




2.2. TemaTU4yeCKUM NNaH u cogepxaHme QUCLIMNIINHBI

CopepxaHue yyebHoro
mMaTepuana (0OCHOBHOe U
npodceccnoHanbHo-
HanmeHoBaHue PopmMMpyemMbl
OpPUEHTUPOBaHHOE), O6bem yacoB
pa3genoB v TemM komneTeHUUK
nabopaTtopHbie n
npakTU4YecKme 3aHATUA,
npuknagHon moaynb
1 2 3 4
OcHOBHOe coaepkaHue 64
Paspen 1. OcHOBbI CTpOEHuUs BelwecTBa 6
Tema 1.1. OcHoBHOe copepkaHue 4 OK 01
CTpoeHie aTtoMoB  [TegneTnueckoe obydeHme 2
XUMUYECKNX
3M1eMEHTOB U CoBpemMeHHas mogerb
npupoaa XMMU4YeCKom CTpoeHUsA aTtoma.
CBS3U CvMmBONUYecKknii A3blk

XUMUKN. XUMUYECKNIA
3MNeMeHT. QneKTPOoHHas
KOHdurypauus atoma.
Knaccudmkayus
XUMUYECKMX 3NTIEMEHTOB (S-,

p-, d-anemeHThl). 2
BaneHTHbIe aNeKTPOHbI.
BaneHTHOCTb. OneKkTpoHHas
npvpoa XMMNYeCKOI CBS3N.
OneKkTpooTpULATENBHOCTD.
Buabl xmummnyeckon cBssn
(koBaneHTHas, MOHHas,
MeTannuyeckas,
BOAOpOAHas) u cnocobbl ee
obpasoBaHus

MpakTnyeckune 3aHATUA 2

PelweHne 3agaHum Ha
MCMNONb30BaHNEe XUMNYECKOMN
CUMBOJIMKM N HA3BaHUM
COEMHEHNI Mo
HOMeHKnaType
MEXAYyHapOAHOro co3a
TeopeTn4eckom n
NPUKNagHoN XMMnn n
TpMBMANbHbIX HA3BaHWN 4Nsi
COCTaBIIEHUSI XMMUYECKNX
hopmyrn ABYXaTOMHbIX
coeinHeHun (OKCnaoB.,
cynbuaos, rmapuaos n

T.N.) U Apyrnx 2
HeopraHN4YecKmx
COeINHEHMI OTAENbHbIX
KIlaccoB.
MpakTnyeckue 3agaHns Ha
YCTaHOBMEHME CBA3N MeXay

CTPOEHNEM aTOMOB

XUMUYECKNX SNEMEHTOB 1

nepuoanyeckum

M3MEeHEeHNEM CBOWCTB

XMMUWUYECKNX 3NEMEHTOB U UX
COeINHEH B COOTBETCTBUN

C NonoXeHnem
[MNepnogmyeckon cncTemsi.
Tema 1.2 OcHoOBHOe cogepxaHue 2 OK 01




Mepnoguyeckun

Menpeneesa

3akoH 1 Tabnuua [.U.

MpakTnyeckune 3aHATUA

Meprnoguyeckasn cuctema
XUMUYECKNX 3NEMEHTOB
O.1N. Mengeneesa.
DdU3nNYecKnin cMbicr
Mepunogmyeckoro 3akoHa
O.W. MenpeneeBa.
3akoHOMepHOCTH
M3MEHEHNSA CBOUCTB
XUMMYECKUX SFIEMEHTOB,
00pasyeMbIX MU MPOCTLIX U
CINOXHbIX BELLECTB B
COOTBETCTBUN C
NONOXXEHNEM XNMUYECKOTO
anemeHTa B [Neprogunyeckon
cucrteme.
MwupoBo33peHyeckoe n
Hay4yHOEe 3Ha4yeHune
lMeprogmnyeckoro 3akoHa
O.W. MenpeneeBa.
MporHosel A.U.
MengeneeBa. OTkpbITHE
HOBbIX XMWUYECKNX
3MIEMEHTOB.
PelueHne npakTuko-
OpPUEHTUPOBAHHbIX
TeopeTn4ecknx 3agaHun Ha
Xapakrepusaumio
XUMUYECKNX 3NEMEHTOB
«MeTannnyeckune /
HeMeTannmyeckme
CBOWCTBA,
3NEeKTPOOTPULATENBHOCTb
XUMUYECKUX SNEMEHTOB B
COOTBETCTBUN C UX
3NEKTPOHHbIM CTPOEHNEM U
NoNoXeHNem B
nepuoanyeckon cucteme
XUMUYECKNX INeMEHTOB
0.N. Mengeneesa»

OK 02

Paspen 2. Xu

MU4yeckKue peakuumum

Tema 2.1. Tunbl

OcHoOBHoOE€ cogepXxaHue

XUMUYECKUX peakuun

TeopeTunyeckoe obyyeHue

3amelLleHns, obmMeHa, B T.u.

BoccTaHoBlieHUs. CTeneHb

Knaccudukaums v tunbl
XUMUYECKNX peaKkLmin C
y4yacTMeM HeopraHm4eckux
BewecTB. CocTaBneHve
ypaBHEHUIn peakumnn
COEOUHEHUS, Pa3NOoXeHUs,

peakuui ropeHus,
OKMCNEeHUsI-

BOCCTaHOBMEHUS.

YpaBHeHUs OKUCneHus-

OKUCIneHud. OKI/ICJ'II/ITeJ'Ib n

BOCCTaHOBUTEb.
CocTaBneHue u
ypaBHvBaHue
OKUCTUTESbHO-

BOCCTAHOBUTEJIbHbIX

OK 01




peakuun MeTogom
3NEKTPOHHOro 6anaHca.
OkucnuTenbHo-
BOCCTaHOBUTENbHbIE
peakuuu B Npupoae,
NPON3BOACTBEHHbIX
npoweccax u
KU3HeOesaTeNbHOCTH
OpraHn3moB

npaKTVI‘-IeCKVIe 3aHATUNA

KonuyecTBeHHbIE
OTHOLLEHUS B XUMUMN.
OCHOBHbIE KONMNYECTBEHHbIE
3aKOHbl B XMMWMX U pac4yeThbl
Nno ypaBHEHUSM XUMUYECKNX
peakumin. Monb Kak eguHuLa
KONnnyecTBa BellecTBa.
MongpHas macca. 3akoHbl
COXpaHeHns1 Macchl 1
3Heprun. 3akoH ABoragpo.
MonspHbIn 06bem rasos.
OTHocuTenbHas NNOTHOCTb
rasoB. PacueTbl no
YpaBHEHUSIM XUMMUYECKNX
peakuuii ¢ NCNosfb30BaHMEM
Macchl, obbema
(HopmankeHble ycrnoBust)
rasos, Konu4yecTsa
BelllecTBa

Tema 2.2.
AnekTponuTrnyeckasi
anccoumaums un
WOHHbIN OOMEH

OcHoBHOe cogepxaHue

TeopeTuyeckoe obyyeHune

Teopusa aNeKTponMTUYEeCcKomn
anccoumaumu. VoHsl.
OneKkTponuThl,
HeanekTponuTbl. Peakumu
WOHHOro obMeHa.
CocTtaBneHuve peakuumi
WOHHOro obmeHa nytem
COCTaBMEHUSA NX MOSHbIX U
COKpaLLLEHHbIX NOHHbIX
ypaBHeHun. KucrnoTtHo-
OCHOBHbIE peakuuu.
3agaHus Ha cocTaBrneHne
WNOHHBIX peakumn

JlabGopaTopHasi paboTa
“Tunbl XUMNYECKNX
peakuun”.
WccnepnosaHue Tvnos (no
COCTaBY M KONIMYECTBY
NCcXogHbIX 1 obpasyroLmxcs
BELLECTB) 1 NPU3HAKOB
XUMUYECKUX peakuui.
lMpoBeaeHue peakuunin
WOHHOIo 0OMeHa,
onpegeneHue cpeapl
BOAHbIX PacTBOPOB.
3apaHusa Ha cocTaBneHne
NOHHbIX peakLui

KoHTponbHas pa6oTa 1

CTpoeHue
BeLlecTBa u
XUMUYECKME

OK 01
OK 04

NaGopaTtopHble
3aHATUA




peakuun

Pasgen 3.

CTpoeHue n cBOMCTBA
HeopraHn4eCcKux sewectB

16

Tema 3.1.
Knaccudmkaums,
HOMEHKNnaTypa 1
CTpO€EHue
HeopraHN4YecKnx
BELLECTB

OcHoBHOe cogepxaHue

4

TeopeTuyeckoe obyyeHune

MpeomeT HeopraHn4yeckom
xumun. Knaccudukaums
HeopraHM4yecknx BeLLeCTB.
MpocTble u CroXxHble
BewecTBa. OCHOBHbIE
Knaccbl CMOXHbIX BELLECTB
(okeuabl, rmgpokcuapl,
KMCINOTbI, CONM).
Bsanmocsasb
HeopraHn4ecknx BeLLeCTB.
ArperaTHble COCTOSHUSA
BeLLeCTBa.
Kpuctannuyeckue n
amopdHble BelecTsa. Tunbl
KpUCTanInM4ecknx peLueTok
(aTomHas, MmonekynsipHasi,
WOHHas, MeTannuyeckas).
3aBncUMocCTb prandeckmnx
CBOWCTB BeLeCTBa OT TMna
KpMCTanIn4yeckon peLUeTKu.
3aBMCMMOCTb XMUYECKON
aKTUBHOCTM BELLECTB OT
B/AA XMMUYECKOMN CBA3N U
TMNa KpUCTanImMyeckon
pelleTku. MNpuymnHBbI

MHOroobpasus BellecTB

MpakTnyeckune 3aHATUA

HomeHknatypa
HeopraHM4yecknx BeLecTB:
Ha3BaHWe BeLlecTBa UCXOAS
U3 NX XMMUYeCcKon popmynsl
Unun cocTtaenexHve
XUMUYeCcKon hopmynbl
ncxoas U3 HassaHus
BellecTBa rno
mexayHapoaHou (MKOMAK)
U TpuBMaIrbLHON
HOMeHKnaType.
PelueHne npaktu4eckmx
3agaHun no
Knaccudpmkauuu,
HOMeHKnaType u
XUMUYECKUM cbopMynam
HeopraHM4yecknx BeLeCTB
pasnuyHbIX KNaccoB
(yrapHbIf ras, yrnekucnbin
ras, ammmac, raweHas
U3BECTb, HeralleHas
N3BECTb, NUTbEBAS coaa U
Apyrux): HasbiBaTb U
COCTaBNATbL hopMynbl
XMMUYECKMX BELLECTB,
onpenenaTb

M CTOYHMKN XMUYECKON

NPUHAANEeXHOCTb K Knaccy.

WHpopmauum (cpeacTs

OK 01
oK 02
MK...




MacCcoBOM UHopMaLnu,
ceTb VIHTepHeT u gpyrue).
Mounck nHdbopmauum no

Ha3BaHUAM,
noeHTndukaTopam,
CTPYKTYPHbIM dhopmyrnam
Tema 3.2. dusnko- | OcCHOBHOe copepKaHue OK 01
XMUYECKMe CBOMNCTBA TeopeTnueckoe obyueHue %I;(OZ

HeopraHn4ecknx

BeLlecTB MeTtannbl. Obwue

dm3nyeckne n xmmmdeckmne
CBOICTBa MeTassoB.
Cnocobbl nony4yeHus.
3HayeHne meTannos u
HeMeTarnnoB B NPMPoAE U
XKN3HeOesTeNbHOCTH
YeroBeka U OpraHn3MoB.
Koppo3ausi MeTannos: Buabl
KOppO3u1K, cnocobbl 3alumThbl
MeTasnsioB 0T KOPPO3nUn

HemeTtannbl. O6uwme
dhusnyeckne n xummdeckmne
CBOWCTBa HEMETAarnos.
TunnyHble cBOMUCTBA
HemeTannos V- VII rpynn.
Knaccndukaumsa n
HOMEHKNaTypa coeanuHeHui
HemeTannoB. KpyroBopoTbl
OUNOreHHbIX 3N1IEMEHTOB B
npupoae

XuMmn4yeckme cBoicTea
OCHOBHbIX KIlaccoB
HeopraHW4ecknX BELLECTB
(okcmpoB, rMopPoKCnaoB,
KUCMOT, conewn n ap.).
3aKkoHOMEepHOCTU B
M3MEHEHNN CBONCTB
NPOCTbIX BELLECTB,
BOAOPOAHbLIX COEAUHEHU,
BbICLUNX OKCUAOB U
rmgpokcnaoB

MpakTnyeckue 3aHATUA

CocTtaBneHuve ypaBHeHUN
XUMUYECKUX peaKkLmin ¢
y4yacTmem npocTbiX 1
CMNOXHbIX HEOPraHUYECKNX
BELLEeCTB: MeTarnsos U
HemeTannoB; OKCUO0B
MeTanmnos, HEMETarnoBs K
amMdOTePHbIX 31EMEHTOB;
HeopraHM4yecknx K1cnor,
OCHOBaHU N aMdOTEPHbIX
rMOpOKCUOOB;
HeopraHNU4ecKux coneu,
XapaKTepusyLwmx nx
CBOMCTBA.
PelueHne npakTuko-
OPUEHTUPOBAHHbLIX
TeopeTU4ecknx 3ajaHnn Ha
CBOWCTBAa, COCTaB,
nony4yeHune n 6esonacHoe

NCNob30BaHNE BaXXHENLLNX




HeopraHn4ecKnx BeLLeCTB B
ObITY U NpakTU4ecKomn
OeATeNnbHOCTU YenoBeka

Tema 3.3.
WpoeHTudpukaums
HeopraHM4ecknx

BELLlECTB

OcHoBHOe cogepxaHue

NabopaTopHble 3aHATUA

JTabopaTopHas pabota
«MpoeHTudukayms
HEeOopraHM4YecKknx BELLECTBY.
PeweHune
3KCMepMMeHTarnbHbIX 3a4av
Nno XMMMUYECKNM CBOWCTBAM
METaIoB U HEMETAaIOoB,
no pacnosHaBaHuio 1
Nony4eHnto CoeanHeHnn
MEeTansfoB U HEMeTanos.
MpeHTudurkaums
HEeOopraHM4YecKkux BELLECTB C
NCMonb30BaHMEM UX
PUBNKO-XUMUYECKNX
CBOWCTB, XapaKTepHbIX
Ka4eCTBEHHbIX peakLui.
KauecTBeHHble peakuun Ha
cynbdat-, kapboHaT- 1
XNOpUA-aHNOHbI, Ha KaTUOH
aMMOHUSI

KoHTponbHas
pab6oTa 2

CeolicTBa HeopraHn4eckunx
BeLleCTB

OK 01
oK 02
OK 04

Paspgen 4.

CTpoeHune n cBOMCTBA
OopraHU4eckux BellecTB

24

Tema 4.1.
Knaccudumkauyus,
CTpPOeHMe U
HOMeHkKnaTypa
OpraHnU4eckunx
BeLLleCcTB

OcHoBHOe cogepxaHue

TeopeTuyeckoe obyyeHune

MosiBneHune n passutne
OpraHN4yeckon XMMNN Kak
Hayku. NpeomeTt
opraHunyeckon xummn. MecTo|
N 3HaYeHne opraHnyeckomn
XUMUK B CUCTEME
€CTECTBEHHbIX HayK.
XuMunyeckoe CTpoeHue Kak
NopsiAoK COeAMHEHUS
aToMOB B MOfeKyne
COrnacHoO Ux BaneHTHOCTH.
OCHOBHbIEe MONOXeHUs
TEOpUN XMMUYECKOTO
CTPOEHUS OpraHnyecKnx
coegnHeHnn A.M.
ByTtneposa. YrrnepoaHsin
cKeneT opraHNU4ecKomn
Mornekynbl. 3aBUCMMOCTb
CBOWCTB BELLECTB OT
XUMUYECKOTO CTPOEHMUSI
Morekyn. N3omepusa n
n3omepsbl.
MoHaTme o
dYHKUMOHANBHON rpynne.
Pagukan. MpuHuunbl
Knaccudpmkauum
OpraHMYeckUx CoeanHEHNN.
MexagyHapogHas
HOMEHKMNaTypa v NPUHLUMbI
HOMEHKNaTypbl

OK 01
rK...




OpPraHNYeCKNX CoOeaNHEHNIA.
MoHaTne 06
asoTcoaepKaLLmx
coefMHeHMsX,
Ouronornyeckn akTUBHbIX
BellecTBax (yrneesoaax,
Xupax, benkax n gp.),
BbICOKOMOJEKYNSAPHbIX
coeanHeHuax (MoHomep,
nonvMMep, CTPYKTypHoe
3BEHO)

npaKTVI‘-IeCKVIe 3aHATUA

HomeHknatypa
OpraHM4yeckUx coeauHeHUNn
OTOENbHbIX KIaccoB
(HacbliWweHHbIe,
HEHaCbILLEHHbIE U
apomaTu4eckme
yrneBogoponbl, CNupThl,
deHonbl, anbaernapl,
KeTOHbI, kKapboHOBbIE
KMCnoTbl 1 Aap.)
CocTaBneHne NonHbIX U
COKpaLLEHHbIX CTPYKTYPHbIX
dopMyn opraHNYecKkmx
BELLECTB OTAENbHbIX
KnaccoB, UCMOMb3ys UX
Ha3BaHus No
CUCTEMATUYECKOM U
TpMBUANbHOM HOMEHKNaType
(3TMneH, aueTmneH,
rnuuepuH, deHon,
dopmanbaerng, ykcycHas
Kucnota, rmuumH). PacyeThl
npocTenwen hopmynbl
OpraHM4yecKom MOreKyrbl,
ncxons U3 areMeHTHOro
coctaBsa (B %)

Tema 4.2. CsoiicTBa
OpraHn4eckux
coegnHeHunn

OcHoBHOe coaepxaHue

TeopeTquCKoe oGyHeHMe

DdU3nKo-xmmm4yeckmne
CBOWCTBA OpraHn4ecKmnx
COeNHEHNI OTAENbHbIX
KrnaccoB (0COBEHHOCTM

Knaccudgukaumm u
HOMEHKNaTypbl BHYTPU
Kriacca; roMmosiorm4eckmm
psg v obwas opmyna;
n3omepusi; usndeckue
CBOMCTBA; XMMUYECKMEe
CBOWCTBA; Crnocobbl
Nnony4YyeHns):

— npegernbHble
YrneBoAopOoAb! (ankaHbl 1
UuKnoankaHsl). [opeHne
MeTaHa Kak OauH n3
OCHOBHBbIX UCTOYHMKOB
Tenna B NPOMbILLNIEHHOCTU U
ObiTy. CBOMCTBA NPUPOLHbBIX
YrNeBOAOPOLOB,
HaxoXaeHue B nNpupoae u

OK 01
OK 02
OK 04
MK...

Kucnopoacoaepxatime
coefMHeHuns (CNupTbl U
eHorbI, kapboHOBbIE
KNCNOTbI U 3¢pmpl,
anbgerngpl 1 KETOHBI,
XMpbl, YrNeBoabl).

MpakTnyeckoe




NnpUMeHeHVe ankaHos;

— HenpeaenbHble (ankeHbl,
arnkvHbl U ankagueHbl) 1
apomaTtuyeckue
yrneeogopobl. FopeHune
aueTuneHa Kak UCTOYHMK
BbICOKOTEMMEpPaTypHOro
nriamMeHu s CBapKu 1
pesku MeTansos

— asoTcoaepxawiune
coefuHeHns (aMUHbI 1
aMUHOKUCNOTLI, 6enkn).
BbicokomonekynspHble

CoeaVHeHUs
(cuHTETMYECKNE 1
Ouronornyeckn-akTnBHbIE).
MoHomep, nonumep,
CTPYKTYpPHOE 3BEHO.
Monumepwusaums aTuneHa

Kak OCHOBHOE HanpasneHune

€ro UCrnonb30BaHuS.

"eHeTnYeckasi cBA3b Mexay
Knaccamu OpraHn4ecKkmx

coegnHeHnn

npUMeHeHne
3TUNEHITNKONS,
rmuuepuHa, deHona.
MpumeHeHne
dopmanbaernaa,
aueTtanbaernaa,
YKCYCHOWN KUCIOTHI.
Mbina kak conu BbICLLIUX
KapBOHOBbLIX KACMNOT.
Motowme cBowncTea
MbiNna

npaKTVI‘-IeCKMe 3aHATUNA

CBolicTBa opraHM4eckmnx
COEeVHEHWUI OTAENbHbIX
KnaccoB (TpuBuarbHas un
MexgyHapoaHas
HOMEHKNaTypa, Xummyeckmne
CBOWCTBA, CrocobbI
nony4YeHns): npeaenbHble
(ankaHbl 1 LMKNoankaHbl),
HenpegerbHble (ankeHbl,
ankviHbl U ankagueHsbl) n
apomaTu4eckme
yrnesogopoapl, CMpThl 1
deHonbl, kapboHoBbIE
KMCNOTbI 1 3¢pmpbl,
anbaernabl U KETOHbI,
aMWHbI 1 aMUHOKUCTIOTHI,
BbICOKOMOSEKYNspHbIe
coeguHeHus. 3agaHus Ha
cocTaBrieHne ypaBHeHul
XUMUYECKUX peaKkLmin ¢
y4yacTMeM opraHuyecKmx
BeLLEeCTB Ha OCHOBaHUN NX
cocTaBa W CTPOEHUs!

CocTaBneHune cxem peakuuin
(B TOM YKcre no
npeanoXeHHbIM Lienoykam
npespaLleHuit),
XapakTepusyLLnx
XUMUYECKNE CBOMNCTBA
OpraHNYecKkUx cCoeanHEHUN
OTAENbHbIX KITaccoB,
CMocobbl MX NOMYyYEHNS 1
Ha3BaHMe opraHNYeckux
COeJMHEHU 1Mo
TpUBManNbHOM NNn




MeXOyHapOaHOW
cuctemaTu4eckomn
HOMeEHKNnaType.
PelueHune npakTuko-
OPUEHTUPOBAHHbIX
TeopeTn4ecKknx 3agaHun Ha
CBOWCTBA OpraHM4ecKnx
coeINHEHUI OTAENbHbIX
KIaccoB

NabopaTopHana paboTta 2
JTabopaTopHas pabota
“MpeBpaLueHuns
OpraHn4eckux BeLLeCTB Npu
HarpesaHun".
Mony4yeHue aTuneHa u 2
N3y4eHne ero CBOWCTB.
MogenupoBaHue MOnekyn u
XUMUYECKMX NpeBpaLLeHnii
Ha NpuMMepe 3TaHa,
3TWUNEHa, aueTuneHa v ap.
Tema 4.3. OcHoBHoe
MaeHTndurkaums cogepxaHue
TeopeTuyeckoe | OpraHM4eCKMX BELLECTB, UX 4
obyuyeHune 3Ha4yeHue n NpUMeHeHNe B
BuoopraHunyeckme 6bITOBON 1 )
COoeaUHEHMSI. NPOVN3BOACTBEHHOW
MpumeHeHne 1 OEeATENbHOCTUN YeroBeka
BGuonoruyeckas posnb
yrneBoOaOB.
OkucneHue
yrneBoaoB —
WCTOYHUK SHEPTUK
YKMBbIX OPraHN3MoB.
O6nacTtu npumeHeHns
aMMWHOKUCIIOT. 5
MpeBpalyeHus
0enkoB NuLLN B
opraHusme.
Buonornyeckue
dyHKLMKN Benkos..
Buonornyeckne
YHKLNN XKNPOB.
Ponb opraHnyeckon
XUMUU B pPeELLEHNN
npobnem nuiLeson
©e3onacHoCTH
Ponb opraHunyeckon
XUMUU B PELLEHUN
npobnem
3HepreTU4eCcKon
©esonacHocTu, B
pasBUTMN MeaULMHBI,
CO3[1aH1M HOBbIX
MaTepunanoB, HOBbIX 2

NCTOYHMKOB SHEPIrn
(anbTepHaTUBHbIE
WUCTOYHUKUN SHEprun).
OnacHocTb
BO34ENCTBUA Ha
XnBble OpraHn3mMbl
opraHn4ecknx

BeLleCTB OTAENIbHbIX

OK
01
OK
02
OK
04
MK...




Knaccos
(yrmesogopopapbl,
cnupTbl, heHonbl,
XriopopraHumyeckme
NPOuN3BOAHbIE,
anbgervapl n ap.),
CMbICN NokasaTens
npegenbHo
A0onycTMMON
KOHLEeHTpauun

Na6opaTopHble
3aHATUA

JTabopaTopHas
paborTa:
“UpoeHTudurkayms
OpraHn4Yeckmx
coenHEeHUN
OTAeNbHbIX KflaccoB”
MpoeHTudurkaums
OpraHn4eckux
coegnHeHunn
OTAEnNbHbIX KIaccoB
(Ha npumepe
anbaernaos,
Kpaxmana, YKCYCHOW
KMCNOTbl, 6enkoB n
T.n.)c
MCMNOMb30BaHNEM UX
PUINKO-XUMUYECKNX
CBOWCTB U
XapakTepHbIX
Ka4yeCTBEHHbIX
peakuun.
HeHaTypaums 6enka
npw HarpeeaHuu.
LiBeTHble peakuumn
Oenkos.
Bo3HukHOBEHME
aHanuMTU4ecKoro
cUrHana ¢ To4ku
3PEHUS XMMUYECKMX
NpOLIECCOB MpU

npoTekaHun
KayecTBEeHHOM
peakumu,
nos3sornstoLlen
noeHTnuumposaTtb
npeanoXeHHbIe
opraHuvyeckme
BELLeCTBa
KoHTponbHas CTpykTypa 1 cBONCTBaA
pabota 3 OpraHn4ecKnx BELLECTB
KuHeTunyeckue m
TepMoanHaMU4ecKkue
Paspen 5. 3aKOHOMEpPHOCTHU
NPOTEKaHUA XUMUYECKUX
peakuumm

CKOpPOCTb XMMUYECKUX
peakumin.

XumMmnyeckoe

paBHOBecUe

OcHoBHOe coaepxkaHue

TeopeTquCKoe 06yquMe

CkopocTb peakuuu, ee
3aBMCUMOCTb OT PasfiMyHbIX
hakTopoB: Npupoabl

OK 01
OK 02
MK...




pearvpymoLLmx BeLecTs,
KOHLIeHTpaLuu
pearvpymoLLmx BELLECTB,
TemnepaTypbl 1 nNnowaau
peaKkuMOHHOWM NOBEPXHOCTW.
Tennosble acbdekThbI
XUMUYECKMX peakuun. SK30-
N 3HOOTEPMUYECKNME,
peakumu.
O6patMmMocTb peakuni.
Xnummyeckoe paBHoOBeECHKE U
€ro cMmeLleHue noa
OENCTBMEM PasfnYHbIX
hakTopoB (KOHUEHTpauus
peareHToB Uiy NPOAYKTOB
peakuuu, JaBneHue,
Temnepartypa) 4ns
CO34aHnsa oNTUMAaIbHbIX
YCINOBUI NpOTEKaHNSA
XUMUYECKMX NPOLLECCOB.
MpuHumn Jle Watenbe

MpakTnyeckune 3aHATUA 2 OK 01

PelweHne npaktuko- OK 02
OpPUEHTUPOBAaHHbIX 3aaHni MK...
Ha aHanus akTopos,
BNUAIOLLMX HA U3MEHEHUE
CKOPOCTU XMMUYECKOW
peakuuu, B T.4. C NO3NLNIA
3Konormyeckn
uenecoobpasHoro

nosedeHns B 6bITy 1
TPYAOBOW AEATENBHOCTM B
Lensix CoOXpaHeHWs1 CBOEro
3[10pOBbA N OKpYXatoLLen 2
NpUpoaHOK cpeabl.
PelweHune npakTuko-
OpPUEHTUPOBaHHbIX 3adaHni
Ha NpYMeHeHue npuHumMna
Jle-lLlatenbe ansa
HaxoXaeHUs HanpasneHus
CMeLleHns paBHOBeCUst
XUMMYECKOW peakumm n
aHanuns3 (pakTopos,
BMUSIOLLMX HA CMeLLeHne
XMMMYECKOro paBHOBECUS

PacTBopbl
OcHoBHOe coaepxaHue 2

Pasgen 6.

Tema 6.1.
MoHsATWE 0 pacTBOpax

OK 01
TeopeTnyeckoe obyyeHue 2 OK 02

OK 07
PacteopeHue kak dunamnko- nK...
XUMUYECKMIA npoLiecc.

PacTtBopbl. Cnocobbl
NPUroTOBNEHNSA PacTBOPOB.
PactBopumocTb. MaccoBas
[onsi pacTBOPEHHOIO
BeLlecTBa. CmbIch 2
nokasaTens npeaensHo
OOMYCTUMOWN KOHLIEHTpaL MK
1 ero ucnosnb3oBaHne B
OLIEHKE 3KOMNOorn4yeckom
©e3onacHocTu.
MpaBnna akonorn4eckn




uenecoobpasHoro
noBefeHus B ObITy 1
TPYAoOBOM AEATENBHOCTU B
Lensix CoOXpaHeHUs CBOero
3[J0POBbS N OKpYXKatoLLen
NPUPOAHON Cpeabl;
ONacHOCTb BO3AENCTBUSA Ha
XVBblEe OpraHM3Mbl
onpeaeneHHbIX BELEeCTB.
PelwweHune npaktuko-
OPVEHTUPOBAHHbIX
pacyeTHbIX 3a4aHnin Ha
pacTBOpbl, UCNONb3yeMbIe B
ObITOBON U
NPOVN3BOACTBEHHOW
OEATENbHOCTUN YeroBeka

Tema 6.2.
WcecnepoBanune
CBOWCTB pacTBOpOB

OcHoBHoe cogepXxaHue

NabopaTopHble 3aHATUA

JlTabopaTopHasi paboTa
«MpurotoBneHne
pacTBOPOBY.
MpurotoBneHne pacTsopoB
3agaHHon (maccoBoW, %)
KOHLIeHTpauum (C NpakTuKo-
OPVEHTMPOBAHHbBIMU
BONpocamu) n onpegeneHue
cpenbl BOAHbIX PacTBOPOB.
PeweHve 3agay Ha
NPUroToBIEHNE PACTBOPOB

OK 01
oK 02
OK 04
MK...

MpodeccnoHanbHO-OpUEHTUPOBaHHOE
copepxaHue (copepxaHue NpUKNagHoro

moayns)

Paspgen 7.

Xumus B ObITy U
Npou3BoACTBEHHOMN
AesiTeNbLHOCTU YerioBeKa

XvMusi B ObITY 1
NpOM3BOACTBEHHOM
[esiTENbLHOCTU
YyernoBeka

OcHoOBHoOE€ cogepxaHue

TeopeTuyeckoe obyyeHue

Hosenwmne goctmxeHus
XUMUYECKON HaYKuN n
XUMWYECKOWN TEXHOMOTUM.
Ponb xvmumn B obecneveHum
3KONOTrn4yeckomn,
3HEepreTU4ECKoOn n NULLEBOWN
©e3onacHoCTK, pasBuUTUn
MeauuuHbl. MNpasuna noncka
1 aHanu3a XMMn4yeckomn
WHbopMaLnn U3 pasnnyYHbIX
NCTOYHMKOB (Hay4Hasi 1
y4yebHO-Hay4YHas
nitepatypa, CpeacTea
MaccoBoKr HdopmMaunn,
ceTb VHTepHeT)

npaKTVI‘-IECKMe 3aHATUA

lNounck n aHanus3 kencos O
NPUMEHEHNN XUMNYECKUX
BELLEeCTB U TEXHOMNOIMN C
yyeTom GyayLien
npodeccroHasnibHON
[eaTenbHOCTN No TeMaM:
BaXKHENLINEe CTPOUTENbHbIE

marepuarnsil,

OK 01
OK 02
OK 04
OK 07
MK...




KOHCTPYKLIMOHHbIE
MaTepwuanbl, Kpacku, CTEKo,
KepaMmuka, maTepuansl ans
3NEKTPOHUKN,
HaHoMaTepu1arnsl,
TEKCTUINbHbIE BOMNOKHA,
NCTOYHMKWN 3HEPruun,
OpraHu4yeckue u
MUWHeparnbHble yaobpeHus,
neKkapCcTBEHHblE BELLECTBA,
ObITOBasA XNMUA.
3awwura: MNpencrasneHne
pe3ynbTaToB PeLleHUst
Kencos B popMe MUHK-
JoKnaja c npeseHTauunemn

MpomexyToyHasn

arrecrauusa no 2
aucumnivHe (3ayver)
Bcero 72




3. YCNNOBUSA PEANTU3ALIUN NPOMPAMMbI OBLLEOBPA30OBATEIbHOM AUCLUMUNNUHDI

3.1. TpeboBaHUs K MUHUMaANLHOMY MaTepuarbHO-TEXHMYECKOMY obecneyeHuro

Ons peanusauum nporpaMmMbl AUCUMMIIMHBI OOJPKHBI ObITb NPeAyCMOTPEHbI crieayowmne cneunanbHble
nomeLLeHns: y4ebHbIi KabUHET XUMUKN U/nnn y4edHOM Xnmmnveckon nabopatopun.

O6opynoBaHue y4yebHOro kabumHeta (HarnsigHble noco6us): Habopbl LWAPOCTEPXKHEBLIX MOAeneun
MOJIEKYr, MOOENN KPUCTaIIMYECKNX PELUETOK, KOJUTEKLMU NPOCTbIX U CIOXHBIX BELLECTB W/WNWN KOMneKunn
NoNUMEpOB; KOMMEeKUMs ropHbIX Nopoa n MuHepanos, Tabnuua MeHaeneeBa, yyebHble unbmbl, LndpoBbIe
obpasoBaTernbHble pecypcesbl.

TexHuYeckue cpeacTBa ob6y4yeHUsi: KOMMbIOTEP C YCTPOMCTBaMM BOCMPOU3BEOEHNS 3BYKa, NPUHTEP,
MynbTMMeANa-nNPoOEKTop C 3KPaHOM, MyNbTUMEANHAA OOCKa, YKaska-npe3eHTep Ans npe3eHTauun.

O6opyaoBaHue nabopatopuu M pabouyux MecT nabopaTopun: MeH3YpKW, MUNETKU-KanenbHUUb,
TEPMOMETPbI, MUKPOCKOM, Mynbl, NpeAMETHbIe M MOKPOBHbIE CTEKNa, MMaHWeTbl AMS KanenbHbIX peakuun,
dunbTpoBanbHaa Oymara, MPOMbIBAnKW, CTEKMSHHbIE MNPOOVPKW, pe3nHOBble MNpoOkKM, doHapuku, Habop
peakTMBOB, CTEKISIHHbIE NanoyKu, WTaTBbl ANs NPOOMPOK; MEPHbIE LMNNHAPLI, BOPOHKWN CTEKISHHbIE, BOPOHKM
aenutenbHble unnuHgpunyeckue (50-100 mn), cTynku ¢ nectukom, dapdopoBble Yallky, NMUHLETLI, PUNbTPLI
OymaxHble, BaTa, Maprs, 4acoBble CTeKNna, 3NEeKTPONfMTKW, nabopaTopHble LTaTuUBbl, CMUPTOBbLIE FOPENKWU,
CMWYKK, NpMbop AN nonyyYyeHust ra3oB (UNu Npobupka C ra3ooTBOAHOW TpyOKOW), Aepxatenu ans npobupok,
CKITSIHKW AN XpaHeHUs peakTUBOB, pasdaToyvHble NOTKW; xuMudeckue ctakanbl (50, 100 n 200 mn); wnatenu;
NVHLUETbI; TUrenbHble WNMLUbI; CEKyHAOMEpbI (Tanmepbl), MepHble npobupkn (Ha 10—20 mn) n mepHble KOnbbI
(25, 50, 100 n 200 mn), BogsHaa GaHs (MNU TepmocTaT), CTEKMSHHbIE MNanouvkK; KOHWYEeckue Konbbl Ans
TuTpoBaHua (50 n 100 mn); MHOMKaATOpPHbIE MOMOCKU ANA onpegeneHns pH v cTtaHgapTHas MHAMKaTOpPHas
LKana; yHmBepcanbHbl uHaukatop; nunetkn Ha 1, 10, 50 mn (Mnu gosatopbl Ha 1, 5 1 10 mn), 6GopeTkn ons
TUTPOBaHWSA, MeguumHckme wnpuubl HAa 100-150 mn, nabopaTopHble N/MNn aHanuTuyeckne Becobl, pH-meTphl,
CyLIUNbHbIV WKad, 1 ap. nabopaTopHoe 06opyaoBaHuMe.

3.2. UHcpopmaumoHHOe obecneyeHue peanusayum nporpaMmmbl

1. Onga peanusauun nporpammbl 6MGMOTEYHBIN dOHA 0Opa3oBaTenbHON OpraHM3aunm SOJKEH UMETb
neyatHble W/MNM SMEKTPOHHble oOpa3oBaTeribHble U MH(OPMALUOHHbIE PECYpChbl, PEKOMEHAOBAHHbIE AONSA
ncnonb3oBaHns B 06pa3oBaTenbHOM NpoLecce, He cTaplle 5 neT ¢ MoMeHTa nsgaHus.

2. PexkomeHOyeMble nevyaTHble u3gaHus No peanu3auumn obuieobpasoBaTenbHON  AUCUMNIUHEI
npeacTaBneHbl B METOAUYECKMX PEKOMEHAALMAX NO OpraHM3aumnmn obyyeHus.



4. KOHTPOIb U OLIEHKA PE3YNIbTATOB OCBOEHUA OBWEOBPA30BATENIbHOW OAUCLUUMIINHDI

KoHTponb © oueHka pe3ynbTatoB O0Oy4YeHUs OCyLeCTBNAeTCA npenofasaTenemM B npouecce
npoBedeHUs MpakTUYeCcKUX 3aHATUA M nabopaTopHbix paboT, TeCcTUpPOoBaHWSA, a TakkKe BbIMNONHEHNS
obyyarowmMnca nHAnBMAYyarnbHbIX 3a4aHuN, NPOEKTOB, UccneaoBaHui. PesynbtaTtbl 00yyYeHUs onpegensior,
41O ObyyaroLmecs AOKHbI 3HATb, MOHNMMaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHUN U3YHEHNS ANCLIMMNIINHBI.

Ana hopMnpoBaHNs, KOHTPOMSA U OLEHKM pe3yrnibTaToB OCBOEHMS y4eBHOW ANCLMNAWHBI UCNOMb3yeTCcH
cuctemMa  OLEHOYHBbIX  MEeponpusaTUR, npeacTaBnsowas cobonm  KOMNMeKec y4yebHbIX  MeponpuaTum,
COrnacoBaHHbIX C pesynbTatamu obyveHus u cdopmynupoBaHHbix ¢ ydyetom ®IrOC COO (npegmeTHble
pesynbTatbl No gncumnnuye) n ¢roc Crio.

Ne

OK/MK |Mo.qynb/Pa3.qen/Tema | Pe3ynbtat 06y4yeHus

Tunbl OLLEHOYHBLIX MEePONPUATUI

OcHoOBHOEe coaepkaHue

1

Pasgen 1. OcHoBbI
CTPOEHUsI BellecTBa

PopmynupoBaTb 6a3oBble
NOHSATUSI N 3aKOHbI XUMUU

1.1

OK 01

CTpoeHne aToMOB
XMMUYECKUX ANTIEMEHTOB U
npupoaa XMMu4eckom
CBA3N

CocTaBnsiTb XMUYecKue
bopMynbl COeAMHEHUN B
COOTBETCTBMM CO CTEMNEHbIO
OKUCIIEHUS XMMUYECKNX
9NeMeHToB, ncxoas u3s
BarneHTHOCTM U
3NEeKTPOOTPULLATENBHOCTU

1. Tect «CTpoeHune atomoB
XMMUYECKMX 3NIEMEHTOB 1 Npupoaa
XUMUYECKOMN CBA3NY.

2. 3agauun Ha cocTaBneHue
XUMUYECKMX (POpMyNn ABYXaTOMHbIX
coeanHeHnn (oKeMaoB, cynbnaos,
rMapvaos v T.0.).

3. 3agaHusa Ha ucnonb3oBaHue
XMMUYECKON CUMBOSMKN U HA3BaHWI
COEeQVHEHMNI MO HOMEHKNaType
MeXOyHapO4HOro cok3a
TEOPETUYECKON N NPUKNaLHOM
XUMUKN 1 TPUBUATbHBIX Ha3BaHW
INN1S COCTaBNEHUA XMMUYECKMX
bopmMyn ABYXaTOMHbIX COEAUHEHNI
(okcupos, cynbuaoB, rmMapuaoB 1
T.N.) U APYIrNX HEOPraHN4eCKMX
COeAVHEHMN OTAENbHbIX KIaccoB

1.2

OK 01
OK 02

Meprognyecknin 3aKoH n
Tabnuua O.U.
MenpgeneeBa

XapakTepunsoBaTb
XMMUYECKNEe aNeMeHThl B
COOTBETCTBUM C UX
Nono)xeHnem B
nepuoanyeckon cucteme
XMMU4ecknx anemeHToB [.U.
MenpoeneeBa

1. Tect «MeTannnyeckue /
HemeTannmMyeckne CBOMCTBA,
3NEeKTPooTPULATENBHOCTDL U
CPOOCTBO K 3NIEKTPOHY XMMUNYECKNX
9r1EMEHTOB B COOTBETCTBUE C UX
3NEKTPOHHBbIM CTPOEHUEM U
NonoXeHnem B nepuoanyeckomn
cUcTEME XMMUYECKNX 3NEMEHTOB
.. Menpeneesay.

2. MNMpakTuyeckue 3agaHns Ha
YCTaHOBMEHME CBA3N MeXay
CTPOEHNEM aTOMOB XUMMUYECKNX
3NEMEHTOB U NEPUOSNYECKNM
M3MEeHEHNEM CBOMCTB XMMNYECKNX
9N1EMEHTOB N UX COEUHEHWUI B
COOTBETCTBUW C MOMOXEHUEM
Meprnogudeckon cucteme.

3. [pakTUKO-OpMEHTNPOBAHHbIE
TeopeTuyeckme 3agaHns Ha
XapakTepusaumo XMMNYeCcKmx
anemeHTOoB: «MeTannunyeckue /
HEMeTannm4yeckmne CBONCTBa,
3NEeKTPOOTPULATENBHOCTDL U
CPOACTBO K 3MEKTPOHY XMMMUYECKNX
911EMEHTOB B COOTBETCTBUE C UX
9NEKTPOHHbIM CTPOEHNEM U
NnonoXeHnem B nepnuoanyeckomn
cUCTEME XMMUYECKNX DNIEMEHTOB
\0.1. Menpeneeay

Pasgen 2. Xumunyeckue

peakuuu

XapakTepuM3oBaTb TUNbI

XMMMNYECKUX peaKLmn

KoHTponbHas paboTta
«CTpoeHune BewecTBa u




XUMUYeCKue peakumm»

2.1

OK 01
OK 04

TUNbl XUMUYECKNX
peakuunn

CocTaBnsaATb peakumm
COEOVHEHUS], pa3noXeHUs,
oOMeHa, 3amelleHns,
OKUCITUTEJIbHO-
BOCCTaAHOBUTEJIbHbIE
peakumn

1. 3apgauu Ha cocTaBneHue
YPaBHEHWIN peakuui:

- COeANHEHVS1, 3aMeLLLEHNS,
pasnoXxeHunsa, obmeHa;

— OKUCINUTENbHO-
BOCCTaHOBMUTENNbHbIX peakumi ¢
ncnonb3oBaHneM MeToaa
ariekTpoHHoro 6anaHca.

2. 3agayn Ha pac4yeT macchbl
BellecTBa unu obbéma

ra3oB Mo M3BECTHOMY KONMYECTBY
BeLLecTBa, Macce Uin o0bLEMy
OLHOTO U3 y4acCTBYHOLLMX B peakumm
BELLECTB; pacyéThbl

Macchl (06bEma, konmyecTea
BeLLecTBa) NPOOYKTOB peakuuu,
ecrnv 0HO 13 BELLeCTB UMeeT
npvmecu

2.2

OnekTponuTmyeckas
lnMccoumanmnsa v MOHHbIN
loOMeH

CocTaBnATb ypaBHeHUs
XMMUYECKMX peakLmm
MOHHOTO 06MeHa € yyacTuem
HeopraHM4yecknx BeLecTB

1. 3agaHus Ha cocTaBneHune
MOJEKYMNSIPHBIX M MOHHBIX peakuuii ¢
y4acTMeM KUCMOT, OCHOBAHWIA 1
COmnewn, yCTaHOBMEHNE U3MEHEHNS
KMCMNOTHOCTW cpefbl

2. NNabopaTtopHas paboTta "Tunbl
XMMUYECKMX peakumnn”

Paszgen 3. CtpoeHue u
CBOMCTBa
HeopraHM4ecKkux
BellecTB

WUccnegoBatb cTpoeHue n
CBOMCTBa HEOPraHU4YecKnx
BellecTB

KoHTponbHas paboTta
«CBOMCTBa HEOPraHM4YeCcKux
BELLEeCTBY

3.1

OK 01
MK..

Knaccudpukaums,
HOMEHKMaTypa n CTpoeHme
HeopraHM4eCcKNX BELLECTB

Knaccudpumumnposatb
HeopraHuyeckune BellecTBa B
COOTBETCTBUM C UX
CTPOEHMEM

1. Tect «HomeHknaTypa n Ha3BaHue
HeopraHuyecknx BeLLeCcTB UCXOas
N3 NX XMMUYECKOWN POpMynbI Nnu
COCTaBIIeHNe XMMUYECKOWN
hopMyrbl UCXOAA N3 HAa3BaHWSA
BeLLecTBa No MeXxayHapogHon nunm
TPUBMANbHON HOMEHKNaTypey.

2. 3agaun Ha pacyeT MaccoBOM
inonu (Maccbl) XMMU4eCcKkoro
AnemMeHTa (coegnHeHus) B
Mornekyne (cmecn).

3. MNMpakTuyeckue 3agaHusa no
KknaccudukaLmn, HoOMeHKnaTtype un
XMMUYEeCKUM cpopMynam
HeopraHM4yecknMx BeLecTB
pa3nnyYHbIX KNaccoB.

4. NpakTuyeckne 3agaHusa Ha
onpeaeneHne XMMnyeckon
@KTVMBHOCTM BELLECTB B
3aBMCMMOCTM BUAA XMMUYECKON
CBSA3M U TUNA KpUCTannyeckon
peLleTku

3.2

OK 01
OK 02
MK...

DU3NKO-XMMUYecKne
CBOWCTBA HEeOopraHn4ecknx
BELLeCTB

YcTtaHaBnmBaTb
3aBMCUMOCTb OU3MKO-
XMMUYECKNX CBONCTB
HeopraHM4Yeckux BELLECTB OT
CTPOEHUS aTOMOB U
MOJIEKYI, @ Takke Tuna
KpUCTannuyeckon peLueTkn

1. Tect «OCcOBEHHOCTU XMMUNYECKUX
CBONCTB OKCUOB, KUCHOT,
OCHOBaHUN, aMGOTEPHbIX
rMOPOKCUO0B U CONEny.

2. 3agaHus Ha cocTaBreHne
YPaBHEHUN XMMUYECKUX peaKkLumi C
y4aCTMEM MPOCTbIX U CIOXHbIX
HeopraHM4YeCcKNx BELLECTB: OKCUO0B
MeTarnnoB, HEMeTasnoB 1

aMOTEPHbBIX 9NEMEHTOB;




HeopraHM4yecKnx KUCNOT, OCHOBaHUN
1M amdoTePHbIX r’MAPOKCUA0B,
HeopraHu4ecknx conen,
XapaKTepusyoLwmnx nx CBOMCTBA 1
Ccrnocobbl Nony4eHus.

3. [pakTUKO-OpMEHTNPOBAHHbIE
TeopeTuyeckue 3agaHvs Ha
CBOWCTBa ¥ NnosydeHne
HeopraHM4yecKknx BELLECTB

3.3

OK 01
OK 02
OK 04

MpoeHTudurkaums
HeopraHM4YecKkux BELLECTB

ccnenoBaTh KaYeCTBEHHbIE
peakuum HeopraHUYecknx
BeLLleCTB

1. MNMpakTnKo-opneHTUPOBaHHbIE
3a4aHns No COCTaBMEHNIO
XUMUYECKUX peakuuin ¢ yyactuem
HEeopraHM4YecKknx BELLECTB,
MCnonb3yemblX s ux
noeHTndmkaummn.

2.JlTabopaTtopHas paborTa:
“VlpeHTudunkaumnsa HeopraHM4Yecknx
BellecTB”

Paspen 4. CtpoeHue m
CBOMCTBA OpraHM4ecKux
BellecTB

UccnepoBatb cTpoeHue m
CBOMCTBA OpraHM4ecKux
BellecTB

KoHTponbHasa paboTta
«CTpoeHue n cBomMcTBa
OpraHn4ecKux BellecTB»

4.1

OK 01
MK...

Knaccundpukaums,
CTPOEHNe N HoOMeHKNnaTypa
OpraHn4ecKMx BeLlecTs

Knaccudpununposatb
OpraHu4eckue BelLecTBa B
COOTBETCTBUM C UX
CTPOEHMEM

1. 3apgaHusa Ha cocTaBneHve
Ha3BaHWN OpPraHNYeCcKmX
COeQVHEHMIN MO TPMBUANBHOW MK
MEeXayHapOAHOW CUCTEMATUYECKON
HOMeHKnaType.

2. 3agaHusa Ha cocTaBneHue
MOMHbIX N COKPALLEHHbIX
CTPYKTYPHbIX (pOpMYFn OpraHn4eckux
BELLECTB OTAEMbHBIX KIAacCOB.

3. 3agauun Ha onpepenexHne
npoctenwen gopmynbl
OpraHN4ecKom MOMEKYIbl, UCXOAst U3
l9nemeHTHoro cocrtasa (B %)

4.2

OK 01
OK 02
OK 04
MK...

CBOWNCTBa OpraHMYecKux
COeNHEHUI_

YcTtaHaBnmBaTb
3aBMCUMOCTb OU3MKO-
XMMNYECKNX CBONCTB
OpraHN4eckux BeLLeCTB OT
CTPOEHUS MOSEKY

1. 3apgaHua Ha cocTaBneHue
YpaBHEHUN XMUMUYECKNX peakLmn C
y4acTMeM OpraHU4eCcKMx BeLLecTB
Ha OCHOBaHMM UX CoCTaBa n
CTPOEHUS.

2. 3agaHus Ha cocTaBreHne
YPaBHEHUN XUMUYECKUX pPeaKLUm,
UNCTPUPYIOLLMX XUMUYECKME
CBONCTBA C Yy4€TOM MeXaHU3MOB
NPoTEKaHNSA JaHHbIX peakuui n
reHeTUYECKON CBA3N OpraHNYecKnx
BELLLECTB pa3HbIX KIaccoB.

3. PacuyeTHble 3agaym no
YpaBHEHUAM peakLmi ¢ yyacTmem
OpraHN4yecknx BeLLeCTB.

4. NabopaTopHasi paboTta
“MpeBpalLeHnss opraHN4ecknx
BeLLleCTB Npu HarpesaHUn"

4.3

OK 01
OK 02
OK 04
MK...

MoeHTugpukaums
OpraHN4ecKknx BELLECTB, UX
3Ha4YeHne 1 NpUMEHEHNE B
ObLITOBO U
NPoOn3BOACTBEHHOM
\nesaTenbHOCTM YenoBeka

ccnegoBaTb KAYECTBEHHbIE
peakunn opraHn4eckKmnx
COeQMHEHNN OTAErNbHbIX
KraccoB

1.MpakTnKo-opneHTUPOBaHHbIE
3a[j@aHUSA MO COCTaBIEHUIO
XUMUYECKMX peakuuin ¢ y4yactTuem
OpPraHN4ecKkux BELLECTB, B T.4.
MCcnonb3yembix Anst ux
naeHTugmkaumm B GbiTy n
NPOMbILLNEHHOCTMW.
2.NabopaTtopHas paborTa:
“VIpeHTudmrKauma opraHmyYeckmx

coeIHEeH OTAenbHbIX KnaccoB”




5 Paspen 5. KuHetnyeckme [XapakrepusoBaTb BnusiHue
M TepMOAVMHaAMUYECKNEe |pa3nuyHbIX (PakTOpPOB Ha
3aKOHOMEpPHOCTH paBHOBecCHE U CKOPOCTb
NPOTEKaHMA XUMUYECKUX XUMNYECKUX peaKLn
peakuumn

5 |0OKO01 CKOpPOCTb XMMUYECKUX XapakTepunsoBaTtb BnvsiHMe  [[1paKkTUKO-OPUEHTUPOBAHHbIE

OK 02 peakuni. Xummyeckoe KOHLEHTpauun pearvpyloLnxTeopeTuieckne 3agaHms Ha aHanms
MK... paBHOBECKE BELLECTB U TEMNepaTypbl Ha ((PAKTOPOB, BIMSOLLUX HA
CKOPOCTb XMMUYECKNX N3MEHEHNe CKOPOCTM XMMMUYECKON
peakuuin peakuumu. [NpakTumko-
XapakTepnsoBaTb BNUSHNE |OPMEHTUPOBAHHbIE 3a4aHMs Ha
N3MEHEHNST KOHLIEHTpaLMM  [npumeHeHune npuHuyuna Jle-
BeLlecTB, peakuum cpeabl U [LLaTtense aons HaxoxaeHus
TeMmnepaTypbl Ha CMeLLEeHNe [HanpaBneHnst CMeLLeHWs
XMMUYECKOro paBHOBECUSI  [paBHOBECUSI XMMUYECKOMW peakumnn n
aHanM3 akTopoB, BAUSIOLWNX Ha
CMeLLEeHNEe XMMUYECKOro
paBHOBECUS

6 WUccnepgoBaTb UCTUHHLIE

Pasgen 6. PacTBopbl pacTBOpbI C 3aA4aHHbLIMU
XapakTepucTmKkamm
6.1 |OK 01 NoHATNE 0 pacTBopax PasnnyaTb UCTUHHbIE 1. 3agaum Ha NpUroToBneHne
OK 02 pacTBopbI pacTBOpPOB.
MK ... 2. MNpaKTUKO-OpUEHTUPOBaHHbIE
pacyeTHble 3a4aHus Ha
\qucnepcHble CUCTEMBI,
ncnonb3yemble B ObITOBON U
NPOV3BOACTBEHHOW AEATENbHOCTHU
HYenoBeka
6.2 |OKO01 iccnenoBanue ceonictB  [iccnegoBath huamko- JTabopaTopHasi paboTa
OK 04 pacTBopoB XMMU4eckme CBonCcTBa “[MpurotoBneHne pacTeopos”
r1K ... MCTMHHBIX PacTBOPOB

Il [MpodeccrmoHanbHO-OpMEHTUPOBAHHOE coaepKaHue (coaepKaHme NPUKNagHoOro Moayrsi)

7 Pasgen 7. OueHuBaThb NnocneacTBuA (3awmTa Kerca (C y4eTom
Xumus B ObITy M ObLITOBOW U Oyayuien npodeccmoHanbLHoOM
NpPoOn3BOACTBEHHOW NpPoOM3BOACTBEHHOWM \lnesTenbHOCTH)

\nesTenbHOCTU \nesTenbHOCTU YeroBekKa C

YernoBeka NO3ULIUIA IKOJIOrM4eCcKom

6e3onacHocTH

OK 01 X1Muns B BbITY 1 OueHnBaTb NOCNeacTBUS Kelic (c ydeTom Byayiien
OK 02 NPOV3BOACTBEHHOM ObITOBOW 1 npodeccnoHansHon
OK 04 NesATenbHOCTN YeroBeka |NPON3BOACTBEHHOW inesTensHOCTH)
OK 07 \NeATenbHOCTM YernoBeka ¢ [Bo3MOKHble TEMbI KENCOB:
MK ... NO3ULNIA 3KONOrNMYecKomn 1. NoTenneHne knumaTta u

©esonacHocTn

BbICBODOXAEHWE ra3oBbIX MMapaTos
CO [iHa OKeaHa.

2. byoywme matepuvansl Ans asua-,
MaLLMHO- 1 NPUBOPOCTPOEHMS.

3. HoBble maTepuansl Ans
CONMHeYHbIX BaTapen.

4. INlekapcTBa Ha OCHOBE

PaCTUTENIbHbIX NpenapaToB







