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1. OBWAA XAPAKTEPUCTUKA PABOYE MPOrPAMMbI
YUEBHOI O NMPEOMETA

1.1. MecTo  y4debHoro npegmeTa B CTPYKTYpEe OCHOBHO
npodeccnoHanbHoO obpasoBaTe/lbHOM NPOrpamMmmbl

YuebHblidi  npeagMeT  «XuMusi»  SBNSeTCA  00s3aTefIbHOM  YaCTbio
00LLLe06pa3oBaTe/IbHOr0 LMKIa OCHOBHOW MpodieccroHabHOM 06pa3oBaTe/bHON
nporpaMMbl -  NporpaMMbl  MOATOTOBKMA  KBAMPUUMPOBAHHbIX  pabouux,
Cny>KaLmx no npodeccun 15.01.38 OnepaTop-Hanagunk
MeTa1n006pabaTbiBaKOLLMX CTAHKOB.

1.2. Llenn v nnaHupyemble pe3ynbTaTbl 0CBOEHUS y4eOHOro npeameTa
1.2.1 Lenn ocBoeHUA y4yebHOro npeameTra
OCHOBHOM  LENIbl0  M3yYeHUs Yy4yebHOro npeameta «XUMUS»  SBNSIETCA
(hopMUpOBaHME Y CTYAEHTOB XMMWYECKOM COCTaBNAKOLLEN eCTeCTBEHHOHAY4YHOW
KapTWHbl  MMpPa KaK OCHOBbl MNPUHATMS  PELUEHUA B XKU3HEHHbIX WU
NPOVN3BOACTBEHHbIX CUTYaLMAX, OTBETCTBEHHOIO NOBEAEHNS B NPUPOLHON cpeae.



1.2.2 MnaHupyemMble pe3y/ibTaTbl 0CBOEHMS yUeGHOro npegmeTa
Oco60e 3HaueHVe y4ebHbIin NpeaMeT MeeT Npy HOPMUPOBAHUM 1 PA3BUTUM OOLLMX M NPOGECCUOHANBHBIX KOMMETEHLIWA,

a TaKXKe COOTBETCTBYIOLLMX UM pe3ysibTaTam 06yyeHns cornacHo ®roC COO.
MnaHupyemblie pe3yabTaTbl 06yyYeHUS

KomneTteHuyun (OK, MK)

OK 02. Vicnonb3oBaTb
COBPEMEHHbIe cpeacTsa
Moucka, aHaM3a 7
NHTepnpeTayuu

NH(opMaLn n
NHOPMaLMOHHbIe
TEXHOM0rMn s
BbINOIHEHNS 3ajaq
NpojeccuoHanbHOM
LeaTenbHOCTU

Obwue
NP23 - TroToBHOCTL K TpyLy,
macTepcTBa, TPyZLO/Ho6ve;
NIP24 - TrOTOBHOCTb K  aKTMBHOM
TEXHOMIOTUYECKOM M COUMaTIbHOM  Hamnpas/IEHHOCTW,
CMOCOBHOCTb NHULMNPOBATD, NNaHMpoBaTh n
CaMOCTOATE/IbHO BbIMO/HATL TaKY0 AeATeIbHOCTb;
JIP25 - nHTEpec K pa3nyHbIM cepaM NpodeccuoHanbHoM
[eATeNIbHOCTW, YMeHVEe COBepLlaTb OCO3HaHHbIA BbIGOP
oyayulein npodeccunm 1 peann3oBbiBaTb  COOGCTBEHHbIE
YXU3HEHHbIEe M/aHsbl;
JIP26 - roTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMO ”
CaMo06pa30BaHMIO Ha NPOTSHKEHNU BCEW XKM3HU;
NP32 - ChopMMPOBaAHHOCTb MUPOBO33peHNS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO  pa3BUTUA
HaykM W OOLLECTBEHHON MNPaKTUKX, OCHOBAHHOIO Ha
Ananore KynbTyp, CMOCOOGCTBYHOLWErO OCO3HAHWUKO CBOEro
MecTa B MOJIMKY/IbTYPHOM MUPE;

0CO3HaHME  LIEHHOCTM

LeATeNbHOCTA

MP6 - pa3BuBaTb KpeaTVBHOE MbILU/IEHNE MPU pPeLleHum
YKW3HEHHbIX NPo6nem;

MP16 - OCywWecTBsATb  LefeHanpaBneHHbIn  NOUCK
nepeHoca  CpeactB M CnocoboB  feilctsus B

npodeccnoHanbHyo cpeay;

OucunnnnHapHsble

MP61 - chopmmpoBaTb NPeACTaBNEHUS:: O XUMUYECKOM
COCTaB/AOLLEA €eCTECTBEHHOHAYYHOW KapTWHbI MUPa,
pOM  XUMUW B MO3HaHWW SBMEHUIA MPUPOAbI, B
(hOPMUPOBAHUN MbILLNEHUA U KY/bTYPbl IMYHOCTK, ee
(hYHKUMOHA/IbHOW  rpaMOTHOCTK, HeobXoaumon ans
pelleHns  MpaKTUYecKUX 3agad4 U 3KONOrMYEeCKM
060CHOBAHHOI0 OTHOLLEHWS K CBOEMY 3[0pPOBbIO U
NPUPOAHON cpefe;

MP62 - BnageTb CUCTEMON XUMWYECKUX 3HAHWUNA,
KOTOpas BK/IHOYAET: OCHOBOMoOfarawLwme MNoHATUSA
(XMMWYeCKMIn 3NeMeHT, aToM, 3M1eKTPOHHas 060/104Ka
atoma, S-, p-, d-3/1eKTPOHHbIE OpbuTaIM aTOMOB, WOH,
MONIEKYNa,  BAaIEHTHOCTb,  3/IEKTPOOTPULIATENBHOCTD,
CTerneHb  OKUCMEHWUSA, XMMUYecKad CBA3b,  MOJIb,
MOMIAAPHAA Macca, MOJIAPHbIA  00bEM,  YrNepOAHbIiA
CKeneT, (PyHKLMOHaIbHAA rpynna, pagukan, nsoMepus,

N30Mepbl, rOMO/IOrMYECKMin pAL, romosioru,
YINeBOAOPOAbI,  KUCMOPOA- W asoTcofepxaiiue
COeMHEHNs,  OMOMOrMYeCKN aKTVBHbIE  BeLlecTBa
(yrnesogbl, >kupbl, 6enku), MOHOMep, MOIUMep,
CTPYKTYpHOe 3BEHO, BbICOKOMO/IEKYIAPHbIE
COEIMHEeHMs,,  KpUCTa/IIMYecKasd  pelueTka,  TuMbl



MP17 - ymeTb MepeHOCUTb 3HaHWA B MO3HaBaTe/lbHYH0 W
MPaKTUYECKYH 06/1aCTN XXN3HELEATEIbHOCTY;
MP18 — ymeTb WHTerpuMpoBaTb 3HaHWA
npeAMEeTHbIX 061acTel;

MP21 - BnafeTb HaBblKamy MOMyYeHUsA MHGopMauumn u3
NCTOYHUNKOB pasHbIX TUMOB, CaMOCTOATE/IbHO
OCYLLECTBMATL  MOWUCK, aHa/M3, cucTematmsaumio u
NHTEprpeTaunio MHpopMaLun pasnnyHbIX BUAOB M (HOPM
npescTaBneHuns;

MP24 - wucnonb3oBaTb CpeacTBa MHGOPMALMOHHbIX U
KOMMYHUKaLMOHHBIX TEXHO/0MiA B peLleHnn
KOFHUTMBHbIX, KOMMYHWKATMBHbIX W OPraHn3aunoHHbIX
3afa4 ¢ cobntofeHemM TpeboBaHWUIA 3ProHOMUKN, TEXHUKK
6e30MacHOCTW, TUrMeHbI, PecypcocbeperkeHns, NpPaBoBbIX 1
3TUYECKMX HOPM, HOPM MH(OPMaLMOHHOW 6e30MacHOCTM

N3  pasHbIX

XUMUYECKUX peakuui (okucnuTenbHo-
BOCCTAHOBWUTE/IbHbIE, 3K30- W 3HAOTEPMUYECKME,
peakuMn WOHHOIO 0OMeHa), PacTBOp, 3/EKTPONUTDI,
He3NeKTPONNTbI,  3NEKTPONIUTUYECKAA  Auccoumaums,
OKWC/NTENb, BOCCTAHOBUTENb, CKOPOCTb XUMMUYECKOW
peakumn, XMMNYECKOe paBHOBECKE), TEOPUMN N 3aKOHbI
(Teopnsi  XMMMYECKOrO0  CTPOEHMS  OpraHU4eckKmnx
Bewects A.M. byTneposa, Teopus 3NEKTPONNTUYECKOM
anccounanmn, nepuoanYecKnii 3aKOH A..
MeHzeneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTW,  CMMBO/IMYECKUA  SI3bIK  XUMUMK,
(haKTO/IOrMYEeCKe CBeLeHUs O CBOMCTBAX, COCTaBe,
nosly4yeHnn 1 6e30NacHOM MCMONb30BaHUM BaXKHENLLNX
HeopraHNMYecKnx M OpraHMyecKMX BeLLeCcTB B ObITY U
NPaKTUYeCKON [edaTeIbHOCTY YeroBeKa;

MP63 - yMmeTb BbISIBNATb XapaKTepHble MPU3HaKKU W
B3aMMOCBA3b  M3YYEHHbIX  MOHATWIA,  MPUMEHSATb
COOTBETCTBYHIOLLME MOHATUA MPU ONUCAHUU CTPOEHUSA U
CBOMCTB HeEOpraHW4Yeckux M OpraHMYecKmx BELLECTB U
NX NpeBpaLyeHnii; BbISBNATb B3aMMOCBS3b XUMUYECKUX
3HaHWM C MOHATUAMM W MPeACTaBNEHUAMU  APYTUX
eCTeCTBeHHOHay4YHbIX NpPeaMeTOB;

MP64 - ymeTb  UCNOMb30BaTb  HaMMeHOBaHWA
XUMUYECKUX  COEAMHEHUA  MeXAYHapO4HOro Ccoro3a
TEOPEeTUYECKOM W MPUKNAAHON XUMUM N TPUBUA/IbHbIE
Ha3BaHMsi BaXXHEMLIMX BewecTB (3TWNeH, aueTusIeH,
rLepviH, QeHon, opmManbaerng, YKCycHas KucnoTa,
FMWUMH, YrapHblid ras, YrIekucnblii ras, aMMmuak,



ralleHas 13BecTb, HeralleHas 13BecTb, MUTLEBAA COAa U
OpYyrnx), CcoCTaBnATb (POPMYSbl  HEOpraHuWyeckux W
OpPraHMYyecKUX  BELLECTB, YpPaBHEHUS  XUMUYECKUX
peakuuii, O0OBACHATL WX CMbICN;  MOATBEPXAATb
XapakTepHble ~ XMMWYeCKue  CBOWCTBA  BELLECTB
COOTBETCTBYHOLLMMM  3KCMEPUMEHTAMU U 3annUCaAMU
YPaBHEHWI XMMUYECKNX PeaKLnii;

MP65 - yMeTb YyCTaHaBAMBaTb NPWHAA/IEXXHOCTb
M3YYEHHbIX HEOpraHWYecKnX 1 OpraHUYecknx BeLLEecTB
K OnpejeneHHbIM Kaccam W rpynnaM COeAVHeHWUH,
XapakTepu3oBaTb MX COCTaB W BaXHeliLune CBOWCTBa;
onpesenaTb BUAbl XUMUYECKUX CBA3el (KoBaneHTHas,
MNOHHas, MeTaslInyecKas, BOAOpOAHasA),  TuUMbl
KPUCTaININYECKMX peLLeToK BELLeCTB;
K/laccuunLmMpoBaTb XMMUYECKME peakLmu;

P66 - BnageHWe OCHOBHbLIMW METOAAMW Hay4HOro
MO3HaHWA  BELLeCTB U XUMWYECKUX  ABMEHWN

(HabnogeHue, N3MepeHue, 3KCMEPUMEHT,
MOAEe/IMPOBaHue);
MP67 - chopMMPOBAHHOCTb YMEHWIA  NPOBOAUTH

pacyeTbl MO XUMWYECKUM (hopMynam W YpPaBHEHUAM
XUMUYECKNX peakUUin ¢ MCNOMb30BaHUEM (DU3NYECKUX
BEJINUNH, XapaKTepusyrLLnx BelLecTBa c
KONNYECTBEHHOM CTOPOHb!: Macchl, 06bema
(HopMmasibHbIE YCMOBUA) ras3oB, KOMMYEecTBa BELLECTBa,;
NCMOMb30BaTb CUCTEMHbIE XUMWYECKME 3HaHUA ANS
NPUHATUA  PELUEHWIA B  KOHKPETHbIX  YXWU3HEHHbIX
CUTyaumsx, CBfA3aHHbIX C  BellecTBaMM UM UX



NpPYMeHEHVIEM;
MP68 - cthopMMPOBAHHOCTL YMEHWIA MNNaHWPOBATb W
BbINOHATD XMMUYECKUIA 3KCNEPUMEHT (npeBpaLleHuns
OpraHMYecKnX BeLLeCTB MPU HarpeBaHWW, MONyyYeHue
3TWNEHA W W3y4YeHWe ero CBOWCTB, KayeCTBEHHble
peakuun Ha anbfernibl, Kpaxman, YKCYCHYK KUC/OTY;
JeHaTypaunsa GeflKoB  MpW  HarpeBaHuW, LBETHble
peakummn 6e/KoB; NPOBOANTL PeakLuy MOHHOro 06MeHa,
ornpefensaTb Cpefy BOAHbIX PacTBOPOB, Ka4eCTBEHHbIE
peakuun Ha cynbaT-, KapboHaT- 1 XNOPUA-aHNOHbI, Ha
KaTMOH aMMOHWS; pellaTb 3KCMepuMeHTa/IbHble 3a4adu
no temam "MeTannbl" 1 "HemeTannbl") B COOTBETCTBUM
C NpaBuIaMmn TeEXHUKN 6e30MacHOCTY Npy 0bpaLLeHnm C
BewlecTBaMyv M flabopaTopHbIM - 060PYA0BaHUEM;
NpeACTaBNATb Pe3ybTaTbl XMMUYECKOr0 3KCneprMeHTa
B (hopMe 3anncu  ypaBHEHWA  COOTBETCTBYHOLUMX
peakuui ¥ (HOpMynMpoBaTb BbIBOAblI Ha OCHOBE 3TUX
pesy/bTaToB;

MP69 - CcHOpMMPOBAHHOCTb YMEHWUS aHa/IM3nPOoBaTb
XUMUYECKYO MHMOPMALMIO, MOMyYaeMyto U3 pasHbIX
MCTOYHUKOB (CPefCcTB MaccoBOM WMH(OpMaumKn, CeTb
WHTepHeT u gpyrue);

MP610 - chOpMUPOBAHHOCTL YMEHWUI CO6/MI0AATb
npaBuW/a 3KONOrMYECKM LieNiecoobpasHoro noBeseHns B
ObITY W TPYAOBOW AeATENIbHOCTU B LENISX COXPaHeHus
CBOEro 340p0BbA U OKpYXXatoLleid NPUPOLHON Cpefbl;
YyunTbiBaTb  OMAaCHOCTb  BO3LEACTBMA  HA  XKUBble
OpraHu3Mbl OMpefesieHHbIX BELLeCTB, MOHUMAsA CMbIC/



OK 04.
B3aMMO/e/iCTBOBATbL

AgexkTeHo  JIP32 -
M COOTBETCTBYIOLErO COBPEMEHHOMY YPOBHIO pa3BUTUSA

C(HOPMUPOBAHHOCTb MUPOBO33PEHNS,

paboTaTb B KO/MMEKTMBE W HayKM W OOLLECTBEHHOM MPaKTUKX, OCHOBAHHOIO Ha

KOMaH/e

Avanore KynbTyp, CMOCOOGCTBYIOLLEN0 OCO3HAHWIKO CBOEro
MecTa B NOANKY/bTYPHOM MUPE;
JIP34 - 0CO3HaHWe LEHHOCTM Hay4yHOW [esTenbHOCTY,

rOTOBHOCTb OCYLLECTB/IATH MPOEKTHYO n
nccnefoBaTeflbCKy0 AeATeNlbHOCTb WMHAVBUAYANIbHO U B
rpynne;

MP1 —  CaMOCTOATeNIbHO (hopMynmposaTtb n
aKTyasim3mpoBsaTtb npo6nemy, paccmarpusartb ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLECTBEHHbIA MpPU3HAK WK
OCHOBaHMS /19 CpaBHeHWs, Knaccugukaymm n 0606LeHmns;
MP3 - onpefenats UenuM  [eAaTeNbHOCTM, 3a[aBaTb

napameTpbl Y KPUTEPUN UX LOCTUKEHNS;
MP5 - BHOCWUTb KOPPEKTUBbLI B AEATE/IbHOCTb, OLEHUBATb
COOTBETCTBME pPe3y/bTaToB LENaM, OLEHMBaTb PUCKU
nocneacTBUA AEATENbHOCTY;

MP7 - BnageTb HaBblkaMW Yy4ebGHO-MUCCNef0BaTe/IbCKON U

MPOEKTHOW  [EeATENIbHOCTW,  HaBblKamu  pa3peLueHus
npo6newm;
MP12 - BbISBNATbL NPUYNHHO-CNELCTBEHHbIE CBAN WU

aKTyanmM3npoBaTb  33ajady, BblgBuratb  runoTesy ee
PeLUeHuns, HaXo4UTb apryMeHTbl 415 AOKa3aTenbCTBa CBOUX
YTBEPXKAEHWI, 3a/laBaTb NapameTpbl U KPUTEPUM PeLLeHWS;
MP13 - aHanM3npoBaTb MOMyYEHHbIE B XO[e peLleHus

9

rnokasaresisi Npese/lbHON JoNyCTUMOW KOHLEHTpaLuK.
MP61 - cdhopmmupoBaTh MPeACTaBNEHUS: O XMMUYECKOW
COCTaB/AOLLEA eCTEeCTBEHHOHAYUYHOW KapTWHbI MUpa,
PO XUMUW B MO3HAHWW SBMIEHWIA MPUPOAbI, B
(hOPMUPOBAHNM MbILLNEHUA U KY/bTYPbl IMYHOCTU, ee
(hYHKUMOHAMIbHOM  rpaMOTHOCTM, HeobXoAMmon  ans
PEeLUeHNs  MNPaKTUYecKMX 3a4a4 W 3KOMOTMYECKM
060CHOBaHHOr0 OTHOLLUEHMS K CBOEMY 3[0POBbH U
NPUPOAHON Cpese;

MP62 - BNageTb CUCTEMOW XUMWYECKUX 3HAHWNA,
KOTOpas BK/IHOYaeT: OCHOBOMONararoliMe MOHATUSA
(XMMWYeCKWIn 3N1eMeHT, aToM, 3/1IEKTPOHHAas 060/104Ka
atoma, S-, p-, d-aNeKTPOHHble OpbUTaIM aTOMOB, WOH,
MOJIEKYN1a, BaIEHTHOCTb,  3/IEKTPOOTPMLATE/IbHOCTb,
CTereHb  OKUCMIeHWs, XMMUYeckad CBA3b,  MOJIb,
MONApHas Macca, MOMSPHbIA  06bEM, YrNEPOAHbIiA
CKeneT, (PYHKUMOHa/IbHas rpynna, pagvkas, 1U3oMepus,
N30Mepbl, rOMO/OrMYECKMIA pAL, roMo’sioru,
YINeBOAOPOAbl,  KWUCNOPOA- W a30Tcofepxkaiiue
CoeAVHeHNs, OMONOrMYeCKM aKTUBHble  BeLyecTBa
(yrnesogbl, >kupbl, 6enku), MOHOMeEp, MOUMEP,

CTPYKTYpHOE 3BEHO, BbICOKOMONEKY NSIPHblE
COEAVHEHMS,  KPUCTAN/IMYeCcKas  pelleTka,  TuWMbl
XUMMNYECKNX peakuuii (oKMcnuTenbHo-
BOCCTAHOBMTENbHbIE, 3K30- W 3HAOTEPMUYECKME,

peakumMM WOHHOro 06MeHa), pPacTBOp, 3MEeKTPONUTHI,
HE3NeKTPONUTbI,  3NEKTPONUTUYECKass  Auccoumaums,
OKWUCNUTENb, BOCCTaHOBWTENb, CKOPOCTb XMMWYECKON



3a4aun  pesynbTaTbl,  KPUTUYECKM  OLEHMBATb  UX
[IOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHeHWe B HOBbIX
YCNoBUAX;

MP31 - noHumaTb W KUCNOMb30BaTh MpPeMMyLLecTsa

KOMaHAHOW 1 MHAMBUAYaIbHOW paboThl;

MP32 - BblbMpaTb TemMaTUKy W MeTOfbl COBMECTHbIX
[leCTBUIA C YYETOM OOLUMX MHTEPECOB, M BO3MOXHOCTEN
KaXK[0ro 4seHa KONNeKTuBa,;

MP33 - npuHUMaTb LENM COBMECTHOW AeATeNIbHOCTH,
OpraHn30BbIBaTb UM KOOPAMHMPOBaTb AEWCTBUA MO  ee
[OOCTVXKEHWMIO: COCTaBNATb MfaH AeWCTBUN, pacnpenenstb
PO C Y4YEeTOM MHEHWA Y4aCTHMKOB  0OCYXXAaTb
pe3y/bTaTbl COBMECTHOW paboThl;

MP36 - KOOpAVMHMPOBATb U BbINOMHATL PaboTy B YCMOBUSAX

peanbHOro, BUPTYa/IbHOTO U KOMOGVHMPOBAHHOIO
B3aMMO/ENCTBUS;

MP37 - oOCyWecTBNATb MO3UTUBHOE CTpaTernyeckoe
noBefieHWe B  Pas/IMUHbIX  CUTyauusax,  NPOSABNATb

TBOPYECTBO Y BOOOPaXKEHNE, ObITb MHULMATUBHbLIM

MP55 - NpvHMMaTb MOTUBbLI U apryMeHTbl ApYruxX ntogen
npu aHann3e pesynbTaToB AeATENbHOCTMY,

MP56 - npu3HaBaTb CBOE MPaBO WM NPaBO APYrUX NMoAen Ha
OLUMOKM
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peakumn, XMMUYeCKoe paBHOBECUE), TEOPUN W 3aKOHbI
(Teopus  XMMMYECKOr0  CTPOEHUS  OpPraHU4YecKmx
BewecTB A.M. byTniepoBa, Teopus 3M1EKTPOSIUTUYECKOIA
auccoumarmn, nepuoLNYecKnii 3aKOH a.n.
MeHzeneesa, 3aKOH COXpaHeHus macchbl),
3aKOHOMEPHOCTKM,  CMMBOJ/IMYECKMIA  A3bIK  XUMUW,
(haKTO/MIOrMYEeCKNe CBefeHWs O CBOWCTBax, COCTaBe,
Nosy4YeHUn 1 6e30MacHOM UCMO/b30BaHNN BaXKHEMLLNX
HeopraHM4yecKnMX 1 OpraHN4YecknX BELLECTB B ObITY
NPaKTUYECKOW AesATeNbHOCTM Ye/I0BEKA;

MP63 - yMeTb BbIABNATL XapakTepHble MPU3HaKKU W
B3aMMOCBA3b  M3YYEHHbIX  MOHATWIA,  NPUMEHSATb
COOTBETCTBYHOLUME MOHATUSA NPU ONUCAHUN CTPOEHUS U
CBOMCTB HEOPraHMYeCKUX M OpraHUYecKmx BeLLECTB W
NX NpeBpaLleHunii; BbISBNATb B3aMMOCBA3b XUMUYECKUX
3HaHWM C MOHATUAMU W NPeACTaBNeHUAMN  APYTUX
eCTeCTBEHHOHAYUHbIX MPeaMeTOB;

MP64 - ymeTb  UCNOMb30BaTb  HaMMEHOBaHWA
XUMUYECKUX  COEAMHEHWUIA  MEXAYyHapOAHOro Cok3a
TEOPETUYECKON U NPUKNAAHOW XUMUN U TPpUBUAbHbIE
Ha3BaHUA BaKHEMLUMX BELUECTB (3TW/EH, aueTWUseH,
rNALEPVH, (heHon, (opManbaerns, YKCyCHas KWUCNOTa,
FWUMH, YrapHblil ra3, YrnekKucnblii ras, ammuax,
ralieHas nU3BecTb, HeralleHas 13BecTb, NUTbeBas CoAa U
Lpyrux), CcoctaBnAaTb (OpMy/ibl HEopraHU4yecknx wu
OpraHNYecKMx  BELUECTB, YpaBHEHUS  XMMMUYECKNX
peakumin, OOBACHATbL WX CMbIC/;  MOATBEPXKAATb
XapaKTepHble  XMMUWYecKMe  CBOWCTBA  BeLLECTB
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COOTBETCTBYHOLMMM  3KCMEPUMEHTaMU U 3anmnCAMU
YPaBHEHUI XUMUYECKNX PeaKLniA;

MP65 - ymeTb YyCTaHaBAMBATb MPUHAANEXHOCTb
N3yYeHHbIX HEOpraHWYecKMUX 1 OpraHMYecKnx BeLLecTB
K OnpefeneHHbIM Kfiaccam W rpyrnnaM COefUHEHWN,
XapaKTepn3oBaTb MX COCTaB M BaXKHEWLIMe CBOWCTBA;
onpeaenaTb BUAbl XMMUYECKUX CBSi3el (KOBasleHTHas,
NOHHa4, MeTa/I/INYecKas, BOJOPOAHAs), TUNbI
KPUCT/IINYECKNX peLUeToK BeLLECTB;
KfaccnguLmMpoBaTh XUMUYECKUE peakLmu;

P66 - BnafeHWe OCHOBHLIMW METOJaMM Hay4HOro
Mo3HaHWA  BEWEeCTB W XUMWUYECKUX  ABNEeHUMN

(HabntofeHve, N3MepeHue, 3KCMEPUMEHT,
MOZeNnpoBaHue);
MP67 - CHOPMUPOBAHHOCTbL YMEHWIA MPOBOAUTL

pacyeTbl MO0 XUMWUYECKUM (opMynam M YpaBHEHUAM
XUMUYECKMX peakumii ¢ 1CNosb30BaHEM (PU3NYECKNX
BE/INYVH, XapaKTepu3yoLLmx BelecTBa c
KO/TMYECTBEHHOW CTOPOHBI: Macchl, obbema
(HopmaribHble yCnoBus) rasoB, KO/IMYECTBa BELLECTBA,;
NCMO/Mb30BaTb CUCTEMHbIE XMMWYECKME 3HaHUA NS
NPUHATUA  PELeHNA B KOHKPETHbIX  XXM3HEHHbIX
CUTyauusx, CBs3aHHbIX C BewecTBaMM U KX
NPUMEHEHUNEM;

MP68 - chopMMPOBAHHOCTb YMEHWIA NMaHMPOBaTb W
BbIMO/HATb XMMUWYECKNIA 3KCNEPUMEHT (NpeBpaLLeHms
OpraHMYecKMX BELUECTB MPW HarpeBaHUW, MoydeHue
3TWNEeHa W U3y4YeHMe €ero CBOWCTB, Ka4yeCTBEHHbIE



OK 05.  OcywectendaTtb
YCTHYI0 U MUCbMEHHYHO
KOMMYHMKaLMO Ha
rocyapCTBeHHOM A3bIKe

JIP33 - COBepLUEHCTBOBaHME SA3bIKOBON W 4MTaTE/IbCKOWA
Ky/bTYpbl KaK CpefCcTBa B3aMMOAENCTBUSA MeXAY N0AbMU U
MO3HaHUA MUpPa;

MP21 - BfafieTb HaBblKaMW MONYYEHUS WH(OpPMaLUN U3
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peakuumn Ha anbfernbl, Kpaxman, YKCYCHYH KUCOTY;
JeHaTypauns GenkoB  NpU  HarpeBaHWM, LBETHble
peakunmn 6enKoB; NPOBOANTL pPeakLmn NOHHOTO0 06MeHa,
ornpefensdTb Cpely BOAHbIX PacTBOPOB, KayeCTBEHHbIE
peakuun Ha cynbdaT-, KapboHaT- 1 XNOPUA-aHNOHbI, Ha
KaTVOH aMMOHMS; peLlaTb 3KCNepuMeHTasbHble 3a4aum
no TemMam "MeTasibl" 1 "HemeTannbl") B COOTBETCTBUU
C npaBwIaMn TEXHUKM 6e30NacHOCTM MpY 0bpaLLeHnm ¢
BewlecTBaMM M 1abopaTopHbIM  060PYA0BaHMEM;
NpeACTaBNATL Pe3y/ibTaTbl XUMUYECKOro 3KCnepuMeHTa
B (bopme 3anncu  YpaBHEHWA COOTBETCTBYHOLMX
peakuuMi 1 (HopMynMpoBaTh BbIBOAbl HA OCHOBE 3TUX
pe3ynbTarTos;

MP69 - chopMMPOBAHHOCTL YMEHWUA aHaIN3MpPoBaThb
XUMUYECKYIO MH(pOpMaLMIo, MNOMyYaemyrto U3 pasHblX
MCTOYHMKOB (CPeACTB MAacCOBOW WH(opMaumm, ceTb
WHTepHeT un gpyruve);

MP610 - chopMMPOBAHHOCTb YMEHWUIA CcobMOAATb
npasuia 3KOMOMMYECKN LienecoobpasHOro noeefeHus B
ObITY W TPYAOBOW AEATENIbHOCTU B LENIIX COXpPaHeHMs
CBOEro 340p0BbA W OKPY>KatoLLeil NPUPOLHON Ccpespl;
YyunTbiBaTb  OMACHOCTb  BO3MEMCTBMA  HA  >KUBble
OpraHu3Mbl OrnpefenieHHbIX BeLLeCTB, MOHWMAas CMbIC
nokasartens rnpeaensHon AoNyCTUMON KOHLUEHTpaLUmK.
MP61 - chopmmpoBaTh NpPeACTaBNEHNA: O XMMUYECKOM
COCTaB/IAOLLEN EeCTEeCTBEHHOHAYYHON KapTWUHbI MUpa,
PO XUMWMW B MO3HAHWW ABMIEHWA NPUPOLbl, B
(hOpMUPOBAHUN MbILLNEHUA U KYNbTYPbl IMYHOCTU, €e



Poccuitickoin  depepaummn ¢
YUYETOM 0COGEHHOCTEN
COLMaNbHOTO U KYNbTYPHOIO
KOHTEKCTa

NCTOYHWNKOB pasHbIX TUNOB, CaMOCTOSATeNIbHO
OCYLLEeCTBNATL  MOUCK, aHaiu3, CcuctematuMsaunio U
NHTEeprpeTaumio MHGopMaLmMn pasnnyHbiX BULOB U (HOPM
npeAcTaBieHns;

MP22 - - co3gaBaTb TeKCTbl B pas3/IM4YHbIX (hopmMaTax C
YYETOM Ha3Ha4yeHWs MH(opMaLmMm 1 LEeNeBoin ayautopuu,

BblOMpas  ONTUMa/IbHYO  (OpMYy  MNpeAcTaBfieHUs U
BU3yanum3auuu;
MP23 - oueHMBaTb [AOCTOBEPHOCTb, /IETUTUMHOCTb

WH(opMaLuun, ee COOTBETCTBME MPaBOBbLIM U MOPaSibHO-
3TMYECKMUM HOpMaM;

MP24 - - ucnonb3oBaTb CpeAcTBa WMH(OPMALMOHHBLIX U
KOMMYHWKaLNOHHbIX TEXHONOrni B peLLeHnm
KOFHUTMBHbLIX, KOMMYHWKaTUBHbLIX W OpraHn3auMoHHbIX
3afia4y ¢ cobnofeHneM TpeboBaHWU 3ProOHOMUKU, TEXHUKU
6e30MacHOCTK, rUrneHbl, pecypcocbepexxeHuns, npaBoBbIX U
3TUYECKNX HOPM, HOPM MH(OPMaLMOHHOWK 6e30MacHOCTU
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(hYHKUMOHA/IbHOW  rpaMOTHOCTM, Heobxoaumon ans
pelleHns  MpaKkTUYecKUX 3afja4 U 3KOMOrMYecKu
060CHOBaHHOI0 OTHOLLEHWS K CBOEMY 3[0POBbIO U
NPVPOAHOIA cpeae;

MP62 - BnageTb CUCTEMOA XMMWYECKUX 3HAHWUNA,
KoTopas  BK/IOYaeT:  OCHOBOMOMarawouwme MNoHATUSA
(XMMWMYECKWIA 3M1EMEHT, aTOM, 3/1IEKTPOHHAas 060/104Ka
atoma, s-, p-, d-3MeKTPOHHbIE OpOUTAIN aTOMOB, MOH,
MOJieKyfla,  BaIEHTHOCTb,  3/1EKTPOOTPULATENIbHOCTD,
CTENeHb  OKWUC/MEHUS,  XMMUYecKas CBA3b,  MOJfIb,
MONApHas Macca, MOMSIPHbIA 00beM, YrnepoAHbIi
CcKeneT, (hyHKUMOHaNbHasA rpynna, pagukai, 13oMepus,

N30Mepb, rOMO/IOrNYECKNI psg, roMOonoru,
YrNeBOfOPOAbl,  KMCNOPOA- M asoTcofepxalime
CoeuHeHNs:, OMONOrMYECKM aKTMBHblE  BellecTBa
(yrnesofpbl, >Kupbl, 6enku), MOHOMep, MOMMEp,
CTPYKTYpHOE 3BEHO, BbICOKOMO/1EKYNISPHbIE
COEVHEHNS,  KpUCTa/IIMYecKas  peLleTka,  TUMbl
XUMUYECKMX peakuuii (okucnuTenbHo-
BOCCTAHOBUTE/IbHbIE,  3K30- W 3HAOTEPMUYECKME,
peakuMy WOHHOro 0OMeHa), pacTBop, 3MEKTPONTHI,
HEaNeKTPONUTLI,  3NEKTPONIUTUYECKas — AMccoumaums,

OKMC/INTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMUYECKOM
peakumn, XMMUYeCKoe paBHOBECUE), TeOpUM N 3aKOHbI
(Teopysi  XMMMYECKOro  CTPOEHWS  OpraHWYecKmx
BewectB A.M. byTnepoBa, TEOpUS 3NEKTPONUTUYECKON
anccoumauunm, nepuoanNYecKmnin 3aKOH A..
MeHpeneesa, 3aKOH CcoXpaHeHus macchl),
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3aKOHOMEPHOCTW,  CUMBOSIMYECKUIA  A3bIK  XUMWUMU,
(haKTO/MIOrMYeCcKe CBEAEHUs O CBOMCTBAX, COCTaBse,
nosly4eHnn 1 6e30MacHOM MCMOb30BaHUN BaXKHEMLLINX
HeopraHM4YecKMX N OpraHMyecKMX BeLecTB B ObITY U
NPaKTUYECKON [esTeNbHOCTUN Ye/lOBeKa;

MP63 - yMeTb BbISBMISATH XapaKTepHble MPU3HaKN W
B3aMMOCBA3b  M3YYEHHbIX  MOHATWIA,  NPUMEHSATb
COOTBETCTBYHOLLME NOHATUSA MPU ONUCAHUN CTPOEHUSA Y
CBOMCTB HEOpPraHWYeckUX M OpPraHWYeckux BeLLECTB W
NX NpeBpaLleHWid; BbISBNATb B3aMMOCBA3b XUMUYECKUX
3HaHWM C MNOHATUAMMU W MPEACTaBNEHUAMN  LPYTuX
eCTeCTBEeHHOHaY4YHbIX MPeaMeTOB;

MP64 - yMeTb  WCMONb30BaTb  HaMMeHOBaHWUA
XUMUYECKNX  COELUHEHWA  MeXAyHapo4HOro Ccoro3a
TEOPETUYECKON U NPUKNAAHOW XUMUX U TPUBUA/IbHBIE
Ha3BaHUA BaKHEWLUMX BELLECTB (3TWMEH, aueTWeH,
TNLEPUH, (eHon, dopmanbierns, YKCycHas KKCoTa,
FMWUMH, YrapHblil ra3, YrNekucnblii ras, ammuak,
ralieHas 13BecTb, HeralleHas 1U3BecTb, NNTbEBasA coaa U
Apyrux), CoCTaBnATb (OpMy/bl HeopraHU4Yeckux wu
OpraHNYeckuUX  BELLeCTB, YPaBHEHUS  XUMUYECKNX
peakunin, O0OBACHATL WX CMbIC/;, MOATBEPXKAATb
XapaKTepHble ~ XMMWYECKMe  CBOMCTBA  BELLECTB
COOTBETCTBYIOLMMI  3KCMEPUMEHTAMU U 3anuncsamMu
YPaBHEHWI XMMUYECKUX PeakLuii;

MP65 - ymeTb YyCTaHaBnMBaTb NPUHAAJIEXHOCTb
N3YYeHHbIX HEOPraHWYeCKUX N OpraHNYecKmX BeELLEeCTB
K OnpefeneHHbIM Knaccam W rpynmnaMm COefUHEHWA,
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XapaKTepu3oBaTb UX COCTaB M BaXXHEWLLME CBOWCTBA;
onpefensdTb BUAbl XMMUYECKUX CBs3eil (KOBasIeHTHas,
NOHHas, MeTa/InyecKas, BOZOPOHas), TUNbI
KPUCTaN/IMYECKNX peLUeToK BELLIECTB;
KnaccmmumpoBaTb XMMUYECKNe peakumu;

MP66 - BnageHMe OCHOBHbLIMW METOAAMW Hay4YHOro
MO3HaHUS  BELIECTB W XUMUYECKUX  SIBNEHWUM

(HabnoaeHue, N3MepeHue, 3KCMEPUMEHT,
MOAEeNMpoBaHme);
MP67 - chopMMPOBAHHOCTb YMEHWA  MPOBOAUTH

pacyeTbl MO XUMUYECKMM (OopMy/naM U YpPaBHEHWUAM
XUMUYECKNX peakuMil C UCnosb30BaHNEM (DU3NYECKMX
BE/IMYVH, XapaKTepU3yHLLNX BellecTBa c
KONMYECTBEHHOM CTOPOHbI: Macchbl, ob6bema
(HopmanbHble YCNOBWA) ra3oB, KONMYeCTBa BELLECTBA;
NCMO0/b30BaTh CUCTEMHbIE XUMWUYECKUe 3HaHWA [Ans
NPUHATUA  PELUeHWA B KOHKPETHbIX  YKMU3HEHHbIX
CUTyaumsx, CBfI3aHHbIX C  BewlectBaMnM U UX
NPUMEHEHNEM;

MP68 - CcHopMMPOBAHHOCTb YMEHMWIA NaHMPOBaTL W
BbINO/IHATL XMMWYECKMIA 3KCMepUMeHT (npeBpaLLeHuns
OpraHn4Yeckux BeLLECTB MpPW HarpeBaHWW, Mony4veHue
3TWNEHA W U3y4YeHUe ero CBOWCTB, KayeCTBEHHbIE
peakuMmn Ha anbferupl, Kpaxmasa, YKCYCHYH KWUCNOTY;
[leHaTypauns 6enkoB  MpW  HarpeBaHWW, LUBETHbIE
peakLmn 6enKOoB; MPOBOAUTL PeakLMM MOHHOIO 06MeHa,
onpefensTb cpefy BOAHbIX PAcTBOPOB, KayeCTBEHHbIE
peakuuun Ha cynbgat-, kapboHaT- 1 XNopua-aHUOHbI, Ha



OK 07. CopgeitcteoBathb
COXPaHEHMIO  OKpPYXKatoLLei
cpefpbl, pecypcochepexkeHuto,
NPUMEHSATb  3HaHWA 06
N3MEHEHUM KnnumaTa,
NPUHUMNGI 6epexxnmBoro
Npoun3BOACTBa, 3NNEKTUBHO
[lencTBOBaTb B

upe3BblYaliHbIX CUTYaLMsAX

NnP32 - ChOpMMPOBAHHOCTb MMPOBO33PEHMA,
COOTBETCTBYIOLLEr0O COBPEMEHHOMY YPOBHIO pa3BUTUA
HaykKM W OOLLECTBEHHOM MNPaKTWKW, OCHOBAaHHOrO Ha
Ananore KynbTyp, CNOCOGCTBYHOLEr0 OCO3HAHWKO CBOEro
MecTa B MOIMKY/NbTYPHOM MUPE;

MP6 - pa3BuBaTb KpeaTVBHOE MbILLIEHNE MPU pPeLIeHUN
YKM3HEHHBIX NPo6eMm,;

MP21 - BnafieTb HaBblKaMu MOMYYEHUS WH(opMaLMn 13
NCTOYHMKOB pasHbIX TUNOB, CaMOCTOSATE/IbHO
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KaTMOH aMMOHUS; peLlaTb 3KCrnepuMeHTa/IbHble 3a4adu
no temam "MeTtainbl" 1 "HemeTanbl") B COOTBETCTBUN
C npaBuiamy TEXHUKN 6e30MacHOCTM Npy obpaLleHnmn ¢
BelecTBaMn M NnabopaTopHbIM  060PYA0BaHUEM;
MPeLCTaBNATb pPe3y/bTaTbl XMMUYECKOr0o 3KCNepumeHTa

B (opmMe 3anucu  ypaBHEHWA  COOTBETCTBYHOLLMX
peakumin 1 GopmMynupoBaTb BbIBOAblI HA OCHOBE 3TWX
pe3y/nbTaTos;

MP69 - cdopMMPOBAHHOCTb YMEHWUS aHaInM3MpPoBaTb
XVMUYECKYI0 WH(OpPMaLMIO, NOMy4yaemMyto K3 pasHbIX
MCTOYHMKOB (CPefcTB MacCOBOW MH(oOpMaumu, CeTb
WHTepHeT u apyrue);

MP610 - copMMPOBAHHOCTL YMEHWIA cobnoaaTb
rnpasuna 3KONOrMYECKN LiefiecoobpasHoOro noseAeHns B
ObITY 1 TPYAOBOW [AeATENbHOCTU B LENSX COXpaHeHWs
CBOEro 3[0pOBbSi U OKpYXXatoLleld NPUPOAHONA cpeabl;
YUnTbiBaTb  OMACHOCTb  BO3LEMCTBUA  HA  XKMBble
opraHu3Mbl OnpeaenieHHbIX BELLECTB, MOHUMAas CMbIC/
nokasartens npefesibHOn fonyCTUMON KOHLUEHTpaumn.
MP69 - cdhopmMMpPOBaAHHOCTb YMEHUS aHa/IM3NPOBaThb
XUMUYECKYIO WH(OpPMaLMIO, MOMy4Yaemyo U3 pasHblIX
MCTOYHMKOB (CPeACTB MacCcoBOM WH(opMaumn, ceTb
VIHTepHeT 1 apyrue);

MP610 - copMMPOBAHHOCTL YMEHUIA CcobMOaaTh
rnpasuna 3KONOrMYECKN Lie1Iecoobpa3HoOro noseAeHns B
ObITY W TPYLOBOW AeATENIbHOCTU B LENAX COXpaHeHus
CBOEro 30pOBbSA WM OKpYXatoLleli NpUpoLHON cpeabl;
YunTbiBaTb  OMACHOCTb  BO3[AENCTBMS  Ha  KMBbIE



MK 14,  OcywecTenaTtb
TEXHOMOTMYECKNIA  NpoLece
06paboTkM  feTanen  Ha
TOKapPHbIX cTaHKax C

cobntofieHem TpeboBaHMI K
KayecTBy B COOTBETCTBUM C
3afaHMeM U TeXHUYECKoW
[IOKYMeHTaLMEN.

OCYLLeCTB/ATL NOUCK, aHa/IN3, cUcTeMaTm3aLmio v
TEXHO/IOMNIA B PeLLEHNN KOTHUTUBHBIX, KOMMYHUKaTUBHbIX
N OpraHM3auMoHHbIX 3afa4y c cobsofeHveM TpeboBaHWiA
3ProHOMMKWN, TEXHUKU 6e30nacHoCTH, TUTEHDI,
pecypcocoepexxeHns, NPaBoBbIX U 3TUYECKMX HOPM, HOPM
MH(opMaLMOHHON 6e30nacHOCTK

np32 - chopMMpPOBaHHOCTb MUPOBO33peHUS,
COOTBETCTBYIOLLEr0 COBPeMEHHOMY YPOBHIO  pa3BUTUA
Haykn W OOLEeCTBEHHOW MpPaKTUKW, OCHOBAHHOIO Ha
Avanore KynbTyp, CMOCOGCTBYIOLLErO OCO3HaHUIO CBOEro
MecTa B NO/INKY/IbTYPHOM MUPE;

JIP34 - 0co3HaHMe UEHHOCTU Hay4YHON [esTeNbHOCTH,

rOTOBHOCTb OCYLLIeCTBNIATL NPOEKTHY0 n
NCCnefoBaTe/lbCKy0 AeATeNlbHOCTb MHAMBUAYAIbHO U B
rpynne;

MP1 - CamMoCTOATENLHO (hopMynmMpoBaTb 7
aKTyanm3npoBatb npo6nemy, paccMaTpuBaTth ee
BCECTOPOHHE,

MP2 - ycTaHaBNMBaTb CYLIECTBEHHbIA MPU3HaAK WK

OCHOBaHUS [/19 CpaBHEHWS, Knaccuhukaumm 1 0606LeHmns;
MP3 - onpegenatb Uenn  [eATeNbHOCTM, 334aBaTb
napameTpbl U KpUTEPUU UX LOCTUXKEHWUS,

MP5 - BHOCUTb KOPPeKTUBbI B [AeATENIbHOCTb, OLEHMBATb
COOTBETCTBME pe3y/bTaToOB LeNAM, OLEHMBaTb PUCKU
nocneacTBUIN AesTeNbHOCTY;

MP7 - BnageTb HaBblkaMW Yy4ebHO-MCCNef0BaTe/IbCKON U
MPOEKTHOW  [eATeNIbHOCTW,  HaBblKaMW  paspeLleHus
npo6nem;

17

OpraHM3mMbl OMpPeAeneHHbIX BELLECTB, MOHMMAs CMbIC/
rnokasaTesnsi NpeAenbHOI A0NYCTUMON KOHLIEHTPaLIMN.

MP62 - BnageTb CUCTEMOA XUMWYECKMX 3HAHWNA,
KOTOpas BK/IHOYaeT: OCHOBOMOMarawowme MnoHATUA
(XMMWYeCKMIA 3NeMEHT, aToM, 3/1eKTPOHHas 0060/104Ka
atoma, S-, p-, d-3/1eKTPOHHble Op6UTaIM aTOMOB, WOH,
MOSIEKYNa, BaIEHTHOCTb,  3/IEKTPOOTPULATENIbHOCTD,
CTerneHb  OKUCMEHWSA, XMMUYeckad  CBfi3b,  MOJIb,
MOJMIiPHas Macca, MOJISIPHbIA  00beM,  YrnepoaHbIid
CKeneT, (PYHKUMOHa/IbHasA rpynna, pagvkan, 1U3omepus,

N30Mepbl, rOMO/Or NYeCKni pAL, romosioru,
YINeBOAOPOAbl,  KUCMOPOA- WM a3oTcofepxaiiue
COeIMHEHNs,  OMOMOrMYeCKN aKTMBHble  BeLLecTBa
(yrneBogbl, >kupbl, Gefnku), MOHOMep, nNonuMmep,
CTPYKTYpHOE 3BEHO, BbICOKOMO/IEKY/IIPHbIE
COeAVHEHUS,  KpUCTa/I/IMYecKas  pelleTka,  TUMbl
XUMUYECKMX peakuui (okucnuTenbHo-
BOCCTAHOBUTE/IbHbIE,  3K30- W 3HAOTEPMUYECKMeE,
peakuuy WMOHHOro O06MeHa), pacTBOp, 3N1EKTPONUTLI,
He3NIeKTPONNUTLI,  3MIEKTPONIUTUYECKAA — Auccoumaums,

OKWC/NTENb, BOCCTaHOBUTE/b, CKOPOCTb XMMUYECKOM
peakumm, XMMMUYeCKoe paBHOBECWE), TEOPUM M 3aKOHbI
(Teopns  XMMWUYECKOrO  CTPOEHWS  OpraHM4YecKmx
Bewlects A.M. byTnepoBa, Teopus 3NEKTPONUTUYECKON



MP12 - BbIIBAATb NPUYUHHO-CNELCTBEHHbIE CBA3N U
aKTyanmMsuposaTb  33jady, BblgBUraTb  rMnoTesy ee
PeLUeHUNs, HaX0AUTb apryMeHTbl 411 [JOoKa3aTe/IbCTBa CBOUX
YTBEPXAEHWI, 3aaBaTb NapaMeTpbl N KPUTEPUN PeLLEHNS;
MPW - aHanu3mpoBaTb MOJyYeHHble B XOAe peLleHus
3aflauM  pesynbTaTbl,  KPUTUYECKM  OUEHMBATL  UX
[OCTOBEPHOCTb, MPOrHO3NPOBaTb W3MEHEHWE B HOBbIX
YCNOBUSAX;

MP31 - noHumatb W KCMNONbL30BATb
KOMaHAHOW 1 UHAMBUAYaNIbHOW paboThl;
MP32 - BblbupaTb TeMaTWKy W METOAbl COBMECTHbIX
[IENCTBUMA C YYETOM OOLMX MHTEPECOB, M BO3MOXXHOCTEMN
KaKA0ro 4seHa KoNeKTuBa;

MP33 - npuHUMaTb LM COBMECTHOM [esTeNbHOCTH,
OpraHv3oBbIBaTb U  KOOPAMHMPOBAaTb AEWCTBUA MO  ee
[OOCTVXKEHWNIO: COCTaBNATb M/aH [AeNCTBUIA, pacnpefenstb
PO C YYETOM MHEHMI YYaCTHWKOB  06CYXAaTb
pe3ynbTaTbl COBMECTHOW paboThbl;

MP36 - KOOpANHMPOBaTb M BbINOMHATL PAbOTy B YCNOBUAX

npeuMyLLecTBa

peasibHoOro, BUPTYya/lbHOTO U KOMOUHMPOBaHHOI O
B3aUMOAENCTBUS;

MP37 - ocyuwecTBnsATb MO3UTMBHOE CTpaTernyeckoe
noBefleHNe B pPas3IMUHbIX  CUTyauusax,  NPOSABAATb

TBOPYECTBO 1 BOOOPaXKeHUe, O6bITb MHULNATUBHBLIM

MP55 - npvHMMaTb MOTMBbI U apryMeHTbl ApYruX nromein
npun aHann3e pesynbTaTtoB AeATeIbHOCTY,

MP56 - npu3HaBaTb CBOe NpaBo M NPaBo APYrWX MOAen Ha
OLINOKM
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anccounaumn, NepuoaNYecKunin 3aKOH A..
MeHpeneeBa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTU,  CUMBOJIMYECKUA  SI3BHC  XUMUM,

(haKTO/MOrMYeCcKe CBeAeHMs O CBOMCTBAX, COCTaBe,
nosy4YeHnn 1 6e30nacHOM UCMOMb30BaHUM BaXKHEALLNX
HeopraHNMYecKnx M OpraHMYecKMX BeLLeCTB B ObITY U
NPaKTUYECKOI [eAaTeIbHOCTM Ye/l0BEKa;

MP63 - yMmeTb BbISIBNATb XapaKTepHble MNPU3HAKK U
B3aMMOCBSA3b  M3YYEHHbIX  MOHATWIA,  NPUMEHSATb
COOTBETCTBYHIOLUME MOHATUA MPU ONUCAHUW CTPOEHUA U
CBOMCTB HEOpraHM4Yeckux M OpraHUYecKux BeLlecTB W
NX NpeBpaLleHnin; BbISBNATb B3aMMOCBA3b XUMUYECKNX
3HAHWM C MOHATUAMM W MPEACTaBNeHUAMN  LPYrUX
eCTeCTBEHHOHAYYHbIX MPeAMETOB;

MP64 - ymeTb  UKCMONMb30BaTb  HaMMeHOBaHWA
XUMUYECKUX  COEAMHEHWUA  MEXAYHapOAHOro Cco3a
TEOPETUYECKON N NPUKIAAHOW XUMUN U TPUBUA/IbHbIE
Ha3BaHUS BaKHeWLIWMX BELLECTB (3TWMEH, aueTWeH,
rNLEPUH, (heHon, (opmanbherni, YKCycHas KWCoTa,
FMWUMH, YrapHblid ras, YrIeKucnblii ras, ammuak,
ralieHas 13BecTb, HeraleHas 13BecTb, NMUTbeBas COAa U
Lpyrux), coctaBnsaTb (QOPMY/bl HEOpPraHU4eckux wu
OpraHUYeckMx BELLECTB, YPaBHEHUS  XUMUYECKUX
peakumin, O06BACHATb WX CMbICA; NOATBEPXAATb
XapaKTepHble  XMMUYecKue  CBOMCTBA  BELLECTB
COOTBETCTBYIOLMMI  3KCNEPUMEHTAMU U 3aMUCAMM
YPaBHEHNI XMMUYECKNX Peakuuii;

MP65 - yMeTb YyCTaHaBAMBaTb MPUHALIEXKHOCTb
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M3YYEHHbIX HEOPraHWYecKnX M OpraHMyecKnX BeLLeCTB
K OnpejeneHHbIM Knaccam W rpynnaM COeAVHeHWN,
XapakTepu3oBaTb WX COCTaB W BaXKHeWLlve CBOWCTBA,;
onpesenaTb BUAbl XUMUYECKUX CBA3el (KOoBaneHTHas,
MNOHHas, MeTasINInyecKas, BOAOPOAHas),  TUNbI
KPUCTa/ININYECKMX peLLeToK BELLEeCTB;
K/acCUULMPOBaTbL XMMUYECKME peaKkLmu;

MP66 - BnageHWe OCHOBHbIMM METOAaMU Hay4yHOro
Mo3HaHWA  BELeCTB W XUMUYECKUX  ABJIEHUN

(HabnogeHue, N3MepeHne, 9KCNEPUMEHT,
MOJeNMpoBaHme);
MP67 - CcHOpMMPOBAHHOCTL YMEHWUA  MPOBOAUTL

pacyeTbl MO XUMWUYECKUM (OpMynaM W YpPaBHEHUSM
XUMUYECKNX peakLMili C NUCMOob30BaHNEM (N3NYECKUX
BE/IMYMH, XapaKTepu3yroLLmx BelLlecTBa c
KO/IMYECTBEHHOM CTOPOHBI: Macchbl, ob6bema
(HopmanbHble YCNoBusa) rasoB, KOMYeCTBA BELLECTBA,;
NCMO0/b30BaTh CUCTEMHbIE XUMWYECKME 3HaHUA NS
MPUHATUSA  PELIEHUA B KOHKPETHbIX  YKU3HEHHbIX
CUTyaUumnsiX, CBSI3aHHbIX C BewecTBaMu U  UX
NMPUMEHEHUEM;

MP68 - chopMMPOBAHHOCTb YMEHWIA MIaHMPOBaTb M
BbIMO/HATb XMMUWYECKUIA 3KCNEPUMEHT (npeBpaLleHus
OpraHNYeckux BeLLeCTB MpWU HarpesaHWu, MoslydeHue
3TWNEHAa W WU3yYeHMe ero CBOWCTB, Ka4yeCTBEHHble
peakuun Ha anbAernipl, Kpaxmas, YKCYCHYH KUCOTY;
feHatypaumns GenikoB MpW  HarpeBaHWW, LBETHbIE
peakuun 6eKoB; NPOBOAUTL peakLUu MOHHOMo 06MeHa,



MK 2.5. BbINoONHATL
06paboTKy  getanelr  Ha
TOKapHbIX CTaHKax c

NPOrpaMMHbIM YnpaB/ieHNeM
C cobnogeHvem TpeboBaHWiA
K Ka4yecTBy B COOTBETCTBUU C
3aflaHMeM 1 TEeXHWUYECKOiA
[IOKYMEHTaL|EN.

NnP32 - ChopMMPOBaAHHOCTb MUPOBO33pPeHus,
COOTBETCTBYIOLLET0 COBPEeMEHHOMY YPOBHIO  pa3BUTKA
HaykKM W OOLLECTBEHHON MPaKTUKW, OCHOBAHHOIO Ha
Aunanore KynbTyp, CMOCOOCTBYHOLLEN0 OCO3HAHWIO CBOEro
MecTa B NOMNKYNbTYPHOM MUPE;

JIP34 - o0co3HaHMe UEHHOCTM Hay4yHON [OesATeNbHOCTH,

rOTOBHOCTb OCYLLECTB/IATH MPOEKTHYO 7
NCCNeaoBaTe/lbCKy0 AeAaTeNlbHOCTb WUHAVBUAYANIbHO U B
rpynne,

MP1 - CaMOoCTOATe/IbHO (hopMynmpoBaTb n
aKTyann3uposarb npo6nemy, paccmaTpusaTh ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLUECTBEHHbLIN MPU3HAK WA

OCHOBaHMs 1S CPaBHEHMS, KNacCumKaLmm 1 0606LLEHMS;
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onpefenaTb Cpefly BOLHbIX PacTBOPOB, KayeCTBEHHbIE
peakunn Ha cynbdar-, KapoboHaT- 1 XTI0pUL-aHNOHbI, Ha
KaTMOH aMMOHMS; peLuaTb 3KCMepuMeHTa/IbHbIe 3adayu
no temam "MeTannbl" 1 "HemeTanbl") B COOTBETCTBUU
C npaBuiamy TeEXHUKKN 6e30MacHOCTM Mpy obpatleHnmn ¢
BellecteaMnm M 1labopaTopHbiM  060PYyA0BaHUEM;
NPeAcTaBNATbL Pe3y/bTaTbl XMMUYECKOT0O 3KCNEepUMeHTa

B (hopme 3anucyM  ypaBHEHWI  COOTBETCTBYHOLLMX
peakumii 1 opmMynupoBaTb BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos;

MP69 - cdopmMMpoBaHHOCTL YMEHWUA aHa/IM3MPOBaThb
XUMUYECKYIO MH(OpMaLMIO, NOAy4aemMyto U3 pasHbIX
MCTOYHUKOB (CPeACTB MacCcoBOW MHGopMaumu, CeTb
VIHTEpHeT n apyrue)

MP62 - BNageTb CUCTEMON XMMUYECKUX 3HAHWUMN,
KOTOpas BK/IKOYaeT: OCHOBOMO/Saratowune  MoHATUS
(XMMWYECKMIA 3NEMEHT, aTOM, 3MEKTPOHHas 060/104Ka
atoma, S-, p-, d-3M1EKTPOHHbIE OpOUTaNM aTOMOB, WOH,
MOJIEKyNa,  Ba/IEHTHOCTb,  3/1eKTPOOTPULLATENBHOCTD,
CTeneHb  OKUCNEHMWSi, XMMU4YecKas CBSi3b,  MOJb,
MO/ISiPHas Macca, MOJISIPHbIA  00beM,  YI/IePOLHbIN
CKeneT, (hyHKUMOHa/lbHas rpynna, paavkan, u3omepus,

N30Mepbl, rOMO/IOrMYECKMIA pAa, romosioru,
YINeBOAOPOAbI,  KUCMOPOA- WM a30TCoAep Kalime
COefiIMHeHNs,  OMOMOTMYECKN aKTUBHble  BellecTBa
(yrnesogbl, >kupbl, 6enku), MOHOMep, MonMMep,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNIAAPHbIE
COeAVHEHNsA,  KPUCTA/NIMYECKas  pelleTka,  TUMbI



MP3 - onpegendatb Uenn  AeATeNbHOCTH,
napameTpbl U KPUTEPUM UX JOCTUXKEHUS;

MP5 - BHOCUTb KOPPEKTWBbI B AEATENbHOCTb, OLEHWBATb
COOTBETCTBME Pe3yNnbTaToB LensM, OLEHMBATL PUCKU
nocneAcTBUI AesTeNbHOCTH;

MP7 - BnafeTb HaBblkaMW Y4ebGHO-MUCCNef0BaTeNlbCKON U

3aflaBaTb

NMPOEKTHOW  AeATeNIbHOCTW,  HaBblKaMW  paspeLleHus
npo6snewm;
MP12 - BbISIBNATb MNPUUYNHHO-CNEACTBEHHbIE CBA3U WU

aKTyanuM3Mposatb  33jayy, BblgBUraTb runoTesy  ee
PeLLUeHUNs, HaXOAUTb apryMeHTbI 415 A0Ka3aTe1bCTBa CBONX
YTBEPXKAEHWIA, 3a[jaBaTb MapameTpbl U KPUTEPUN PELLIEHNS;
MP13 - aHanM3npoBaTb MOMyYEHHbIE B XOfe peLleHus
3aflaun  pe3ynbTaTtbl,  KPUTMYECKU  OUEHMBaTb  UX
[lOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHME B HOBbIX
YCNOBUAX;

MP31 - noHuMMaTb W WCMNONb30BaTb MPEMMYyLLEecTBa
KOMaH/HOW 1 NHAMBMAYabHOW paboThl;

MP32 - BbIGMpaTb TemMaTuUKy W MeTOAbl COBMECTHbIX
[ENCTBUIA C YYETOM OOLLMX WHTEPECOB, M BO3MOXXHOCTEN
KaXK[0ro YneHa KONIeKTuBa;

MP33 - npuHMMaTb LEN COBMECTHON [esTeNnbHOCTY,
OpraHv3oBbIBaTb M KOOPAUHMPOBaTL AEWCTBUA MO  ee
[AOCTVDKEHWNIO: COCTaBNATb NMaH AeNCTBUIA, pacnpefensTsb
POAM  C Y4YEeTOM MHEHWA Y4YaCTHWKOB  06CYyXaaTb
pe3ynbTaTbl COBMECTHOM paboThl;

MP36 - KOOPAMHUPOBATL M BbINOMHATL PA6OTY B YCN0BUAX
peasibHoro, BUPTYa/IbHOTO U KOMOGWHMPOBAaHHOIO
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XUMUYECKUX peakuui (okucnuTenbHo-
BOCCTaHOBUTE/IbHbIE,  3K30- W 3HAOTEPMUYECKMe,
peakuMy MOHHOrO 06MeHa), pacTBOpP, 3MEKTPOSNTHI,
HE3NIeKTPONIUTLI,  3MEeKTPOIMTUYECKas — auccoumaums,
OKMC/INTENb, BOCCTAHOBUTE/Nb, CKOPOCTb XWMUYECKOWA
peakumn, XMMUYECKoe paBHOBECKE), TEOPUU U 3aKOHbI
(Teopyss  XMMWYECKOro  CTPOEHUA  OpraHuMYecKmx
BellectB A.M. byTniepoBa, Teopus 3NeKTPONUTUYECKOM
auccoupmaumn, nepuoLNYeCKuiA 3aKOH a.n.
MeHzeneesa, 3aKOH COXpaHeHus Macchbl),
3aKOHOMEPHOCTW,  CMMBOJIMYECKUIA  SA3bIK  XUMUW,
(hakTONOrMYeCckMe CBeAeHUs O CBOWCTBAX, COCTaBe,
nony4YeHnn 1 6e30NacHOM WUCMOMb30BaHNN BaXKHEMLLINX
HEeOpraHM4yeCcKNxX 1 OpraHNYecKMx BeLLeCTB B ObITy K
NPaKTUYECKOMN [esTeNbHOCTM Ye/l0BEeKa,;

MP63 - ymeTb BbISIBAATL XapaKTepHble MPU3HaKW |
B3aMMOCBA3b ~ M3YUEHHbIX  MOHATWIA,  MPUMEHSATb
COOTBETCTBYHOLLME NOHATUSA NPU OMUCAHUW CTPOEHUS 1
CBOMCTB HeOpraHM4Yeckux W OpraHMYecKuUx BeELLECTB U
NX NpeBpaLleHWid; BbISBNATL B3aMMOCBS3b XUMUYECKMX
3HAHWM C MNOHATUAMW W NPeACTaBNEHUAMU  APYTUX
eCTeCTBEHHOHAY4YHbIX NPeaMeTOB;

MP64 - yMeTb  uCMoNb3oBaTb  HaMMEHOBaHUA
XUMUYECKUX  COEAVMHEHUIA  MEeXAYHapo4HOro Ccoko3a
TEOPETUYECKON W MPUKNALAHOW XUMUUA U TPUBUA/IbHbIE
Ha3BaHUA BaKHeWLUMX BeLlecTB (3TWNeH, aueTWUneH,
rNALEPVH, (eHon, dopmanbierns, YKCyCHas KucnoTa,
FWUMH, YrapHblil ras, Yrnekuc/bld ras, avMMmuak,



B3aVIMOAENCTBIS;
MP37 - ocyllecTBNATb MNO3NTUBHOE CTpaTermyeckoe
noBefeHNe B pa3/IMyHbIX  CUTyauusx, MpPOsBAATb

TBOPYECTBO ¥ BOOOPaXKEHNE, ObITb NHULMATUBHBLIM

MP55 - NpvHUMaTb MOTMBbLI U apryMeHTbl ApYrux ntogen
npwv aHann3e pesynbTaToB [eaTeNlbHOCTY;

MP56 - npr3HaBaTb CBOE MPaBO ¥ MPaBO APYrnx NOAeN Ha
OLLUMOKM
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ralieHas 13BecTb, HeralleHas U3BeCTb, NUTbEBAs COLa U
LpYyrux), COCTaBNATb (POPMY/Nbl HEOPraHUYecKux u
OpraHMYeckMx  BeLeCTB, YPaBHEHWUA  XUMUYECKMX
peakumin, O0OBACHATL WX  CMbIC/;, MOATBEPXKAATb
XapakTepHble  XMMWYeCKMe  CBOWCTBA  BELLECTB
COOTBETCTBYHOLUMMWN  IKCMEPUMEHTAMU U 3aMNUCAMU
YPaBHEHUIA XMUMUYECKUX PeaKLWiA;

MP65 - yMmeTb YycTaHaBnMBaTb NPUHALNEXHOCTb
N3YyYEHHbIX HEOPraHMYecKnX M OpraHMYecKnX BeLLecTB
K OnpefeneHHbIM KfaccaMm W rpynnam COeAuHeHWN,
XapaKTepn3oBaTb WX COCTaB U BaXXHEWLue CBOWCTBa,;
onpefensTe BUAbl XUMUYECKMUX CBA3EA (KOBasleHTHas,

NOHHas, MeTa/IInyecKas, BOAOPOAHAS), TUNbI
KPUCTa/INYECKNX peLleToK BELLIeCTB;
KfaccuguLmMpoBaTb XMMUYECKME peakuuu,

P66 - BnageHWe OCHOBHbLIMM MeTOZaMW Hay4HOro
MO3HaHMS  BELWECTB U XUMWUYECKUX  SABNEHUM
(HabntoseHme, n3mepeHwe, 3KCMEPUMEHT,
MOZENMPOBaHKE);

MP67 - c¢oOpMUPOBAHHOCTb YMEHWUIA MPOBOAUTH

pacyeTbl N0 XMMMUYECKUM (hopMyniam U YpPaBHEHUSM
XUMUYECKUX peakumid € MUCMOosb30BaHNEM (PU3NYECKNX
BE/INYWH, XapaKTepu3yoLmx BelecTBa c
KO/IMYEeCTBEHHOM CTOPOHb!: Macchbl, obbema
(HopmanbHble YCNOBWA) ra3oB, KO/IMYECTBA BELLECTBA,;
MCMO0/Mb30BaTb CUCTEMHbIE XMMWYECKUE 3HaHUS [ns
NPUHATUA  pelleHnidi B KOHKPETHbIX  XXM3HEHHbIX
CUTyaUumsiX, CBSi3aHHbIX C BewecTBaMnM U UX



NMPUMEHEHNEM;
MP68 - cthopMMPOBAHHOCTb YMEHWIA MNIaHMPOBaTb U
BbINOHATb XUMUYECKNIA 3KCNEepUMeHT (npeBpaLleHmns
OpraHNYeckux BeLUeCTB MpW HarpeBaHWW, MOMyYeHue
3TWNEHAa W WU3yYeHWe ero CBOMCTB, KayeCTBEHHble
peakuumn Ha anbfervibl, Kpaxmas, YKCYCHYK KUC/OTY;
JeHaTypauus  6enkoB  MpW  HarpeBaHWW, LBETHbIE
peakLun 6enKoB; NPOBOAUTL PeakLumn MOHHOro 0O6MeHa,
ornpefenaTb cpefy BOAHbLIX PAacTBOPOB, KayeCTBEHHbIE
peakuun Ha cynbdat-, KapboHaT- 1 XN0pUA-aHUOHbI, Ha
KaTVOH aMMOHWSA; peLlaTh 3KCMepuMeHTaIbHbIE 3afauu
no Temam "MeTanbl" 1 "Hemetannbl") B COOTBETCTBUK
C npasunnamMm TeEXHNKM 6e30MacHOCTU Npu obpaLLeHnn ¢
BewectBaMy M nabopatopHbiM  060pYy[0BaHUEM;
NnpeacTaBnATb pPesynbTaTbl XMMUYECKOTO 3KCMNepUMeHTa
B (hopme 3anucu  ypaBHEHWIn  COOTBETCTBYHOLLMX
peakuuii 1 (HopMy/nMpoBaTh BbIBOAbI HA OCHOBE 3TUX
pe3y/nbTaTos;

MP69 - chopMMPOBaHHOCTL YMEHUS aHa/IM3npoBaTb
XUMUYECKYIO WMH(OpMaLMo, MNOoMyYaeMyto U3 pasHbIX
NCTOYHMKOB (CPeACTB MacCcOBOW MHoOpMauuKn, ceTb
VIHTepHET n gpyrue)



2. CTPYKTYPA U COAEPXAHWVNE YHEBHOI' O NMPEAMETA

2.1. O6bem yyebHOro npegmeTa u BUAbl y4ebHOM paboThl

Bupg yye6Hol paboThl O6bem B yacax
O6bem 06pa3oBaTe/ibHON NporpaMmbl y4ebHOro npegmeTa 74
Oob6AsaTenbHaa ayguTtopHas Harpyska: 74
TEOPETUYECKIME 3aHATUS, 46
B T.4. B DOPMeE MPaKTUYeCKOW NOLrOTOBKM —
NpPaxKTN4ecKne 3aHATUS, 20
B T.4. B ()opMe NpaKTUYECKOI NOArOTOBKM 8
nabopaTopHble 3aHATKS, 8
B T.4. B ()opMe NpaKTUYECKOI NOArOTOBKM 6

CamocTosaTenbHas paboTa,
B T.4. B ()opMe NpPaKTUYECKOI NOArOTOBKM

VHAvBUAyanbHbIi NPOEKT —

MpomeXxyTouHasa aTTecTauns:
-ondepeHUNPOBAHHBI 3a4eT 2
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2.2. TemaTW4YecKuii nnaH n cogepxxaHune yue6Horo npegmeTa

HanmeHoBaHue
pa3fenos N Tem

1

CopepxaHue yyebHoro matepmana u gopmbl
opraHusaumm esTesIbHOCTU obyvarkuwmxcs

Pa3gen 1. OCHOBbI CTPOEHNA BellecTBa

Tema 1.1.
CTpoeHue aToMoB
XUMUYECKNX
3/1leMEHTOB U
npupoga
XUMMYECKOM
CBA3N

Tema 1.2.
Meproanyeckunii
3aKOH 1 Tabnmua

O.W. MeHgeneesa

Teopetunueckoe 3aHsTre. ATOMHO-MOJEKYNAPHOE YUeHMe.
CoBpemeHHass Mofenb CTPOEHUs atoMa. JNeKTPOHHas
KOHpurypauuss — atoma.  Knaccugmkaums — XMMUYECKUX
3MIEMEHTOB (S-, p-, d-3nemMeHTbl). BasieHTHble 3/1IEKTPOHbL.
BaneHTHOCTb.  M30TOMbI, OCHOBHOE U  BO30YXXAEHHOE
COCTOsIHVE aTOMa, rnMbpuansaums aTOMHbIX opbuTanei.
TeopeTuueckoe 3aHaTue. XUMUYECKas CBA3b.

ANeKTPOHHaA npupoga XUMUYECKOM CBA3N.
SNeKTPOOTPULATENBHOCTD. KoBasieHTHas CBA3b, ee
PasHOBMAHOCTU M MeXaHW3Mbl 06pa3oBaHns (OOMeHHbLIN U
[IOHOPHO-aKLENTOPHbIN). WMoHHasa cBsisb.  MeTanimyeckas
CBA3b. BogopoaHas CBA3b. MeXXMoneKynspHole
B3aMMOAENCTBUS.

MpakTuueckoe 3aHsTMe Nel. PelleHVe NPaKTUYECKUX
3a[1aHNIN Ha COCTaBMIEHNE 3NEKTPOHHO-TPauyecKnx opmyn
3/1eMEHTOB 1 -4 NepuosoB

TeopeTtuueckoe  3ausTue. [lepuoguyeckas  cucTema
XUMmnyecknx anemeHTos .M. MeHaeneesa.

lNepnognyeckaa cuctema XuUMUYECKUX 3nemeHToB [.W.
MeHgeneesa. 'pynna. Mepuog. MNeprognyecknin 3akoH
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O6bem
B yacax

B Tom uuncne
npakTu-
yeckas

noaroToBKa

4

Koabl 06X KOMOETEHLNA 1
NMYHOCTHbIX, MeTanpegMeTHbIX,
npegMeTHbIX Pe3ysbTaToB,
QOPMUPOBAHUID KOTOPbIX
cnoco6CTBYET 3/1eMeHT NporpamMmmebl
5

OK 05, /IP33, MP21, MP22, MP23,
MP24, 1P61, MNP62, MNP63

OK 05, J/IP33, MP21, MP22, MP23,
MP24, I1MP62, MNP63, MNP65

OK 04, JTIP32, J1IP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13, NP62

OK 05, JIP33, MP21, MP22, MP23,
MP24, NMP62, MNMP63, NMP64



Pasgen 2. XuMmunyeckue peakuunm

Tema 2.1.
Twunbl
XUMUYECKMX
peaxumi

Tema 2.2.
ANeKTPoNUTUYeC-
Kas auccoumaums
N NOHHBbIA OOMEH.

TeopeTuueckoe 3aHATUe. XUMUYECKNE peakLnN.
Knaccudukaums v Tunbl XMUMUYECKUX peakuuil ¢ yyacTviem
HeopraHM4yeCcKnx BELLIECTB. KonnyectBeHHble OTHOLLIEHMA B
XNMNH

TeopequeCKoe 3aHATHNE. OKMCNUTENbHO-
BOCCTaHOBUTENbHbIE peaKLnn.
YpaBHeHUs OKNCNEHNA-BOCCTAHOBNEHUA. CreneHb

oKucneHua. OKucnuTeNnb KU BocCTaHoBUTeNb. CocTaBfieHue U
ypaBHMBaHE OKWUCNIUTENbHO-BOCCTAHOBUTE/IbHLIX — peakLmit
MeToZOoM 3N1EKTPOHHOI0 banaHca. OkucnutensHo-
BOCCTaHOBWUTE/bHbIE peakLMu B NpUpoAe, NPonN3BOACTBEHHBIX
npotieccax v Xn3HeaeaTeNbHOCTU OpraHu3MoB
MpakTuyeckoe 3aHATMe Ne2. PelleHMe 333y Ha
KO/IMYECTBEHHbIE 3aKOHbI B XUMUM.

PacueTbl N0 YpPaBHEHUAM XMMWYECKUX peakunii. Mosb Kak
eQuHMLA KonmyecTBa BewlecTtBa. MondpHasa Macca. 3akOHbl
COXpaHeHWs Maccbl 1 3Heprum. 3akoH Asoragpo. MonspHsbIi
06bem ra3oB. OTHOCUTE/NbHAs MNIOTHOCTb ra3oB. Peakumu
KOMMieKcoobpa3oBaHMsi € yyaCTMEM  HeopraHW4ecKumx
Bewects (Ha npumepe TUAPOKCOKOMINIEKCOB LUMHKA W
aNlOMUHNSA).

TeopeTnueckoe 3aHATUe. T€OPUS  3NEKTPOIUTUYECKOW
anccoumnaumn.

Teopus  3NeKTPOIMTUYECKOW  Auccoumaumn.  DneKTponuns.
fmaponus coneir. 3HayeHme ruaponusa B 6GUMONOrMYECKUX
06MeHHbIX  mpoueccax.  [lpvMeHeHve  rugponvsa B
MPOMbILLIEHHOCTU.
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OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P61, MNP62

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MnP62, NP63, rnPe7

OK 04, JIP32, NIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MNP62, MNMP63, MNMP67

OK 02, /1P23, NP24, MP6, MP16,
MP17, MP18, NP62, MNP63, MNP64,
P65, INMP66



NaGopaTopHoe 3aHATME

Nel.

TUNOB XMMNYECKMX PEaKLIA.

WccnegoBaHne — peakuuia
obMeHa,  3ameLLeHUs.
HeKaTa/IMTUYeCKMe.
KoHTponbHada paboTa
XUMUYECKME peakLmm.

ViccnepnoBaHme  pasnnyHbIX

Pa3NOXeHWs,,  COeAUHEHMS,
KaTanutuueckne peakuum u

Nel.

CTtpoeHvne Bewectea U

Pasgen 3. CTpoeHME 1 CBOMCTBA HEOPTraHMYECKMX BeL,ecTB

Tema 3.1.
Knaccugmkauus,
HOMEHKNaTypa u

CTPOEeHUe
HeopraHM4ecKnx

BeLLEeCTB

TeopeTuueckoe 3aHsaTue. HeopraHM4Yeckme BeLLECTBa.
Mpegmet HeopraHn4yecKom
HeopraHnyeckmnx BellecTs. Knaccugpukaums HeopraHN4ecKmnx
BeLecTs. lMpocTble 1 CNoXHble BellecTBa. OCHOBHbIE Knacchl
C/OXHbIX BeLLEeCTB (OKCUAbl, MMAPOKCUABI, KUCNOTbI, COMN).
HomeHKnatypa v Ha3BaHMe HeopraHNMYecKunx BeLecTB UCX0As
13 MX XUMWUYECKON (HOPMY/bl UIN COCTaBNEHNE XUMUYECKOM
(hopMy/ibl MICXOAA M3 HAa3BaHWA BeLLEeCTBa N0 MEXAYHapoLHOM
WY TPUBMANIbHOW HOMEHKNATYpE.

MexmonekynsapHble B3aumogencTsua. Kpuctannormgparbl.
ArperaTHble COCTOAHMA BewlecTBa. KpucTtaninyeckne u
amop(pHble BeLlecTBa. TuMbl
(aTomHas,  MoneKkynspHas,
3aBMCUMOCTb  (PU3MYECKMX CBOWCTB BellecTBa OT Tuna
KPUCTA/IIMYECKOA  PeLLEeTKM.
MpefcTaB/ieHnss 0  CTPOEHUM
TBEpPAbIX, >KUAKMX W ra3000pasHbIX BeLlecTB. XKupkue

BellecTB.  CoBpeMeHHbIe

KpucTansbl.
n PaKTN4YeCKOoe 3aHATUE
(hopMy/ibl BELLECTBA.

Ne 3.

XUMUN, B3anmocBsidb

KPUCTATNMNYECKNX PELUETOK
MOHHasA, MeTaJ'II'IVI‘-IECKaﬂ).

MpuynHbl  MHOroo6pasus

CocTaBneHne XUMUYeCcKo
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OK 02, MK 1.4, NP25, NP26, NP32,
MP21, MP24, NP62, NP63

OK 05, OK 07
NP33, MP21, MP22, MP23, MP24,
P61, MP62, NPe65

OK 04, IP32, NNP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
MP62, NP65



Tema 3.2.
dun3nko-
XUMUYECKNE
CBOICTBa
HeopraHM4ecKmx
BELLEeCTB

TeopETI/I‘-IeCKoe 3aHATUE. MeTaJ'U'IbI N HeEMeTa/ibl.

OO6wWme (usnyeckme M XMMUYECKMEe CBOMCTBA METa//OB.
Cnocobbl nonyyeHns. 3HayeHWe MeTal/IoB U HEMETa/I0B B
npupoge W XWU3HeLeATeNbHOCTU YesioBeKa M OpraHn3Mos.
Koppo3us meTannos: BuAbl KOPPO3MKM, CMOCOObI 3aLUTbI
MeTa/1/lI0B OT KOPPO3unM.

O6lwpre (U3NYECKME U XUMUYECKME CBOICTBA HEMETa//IOB.
TununyHble ceoricTea meTanios 1Y - Yl

rpynn. Knaccugmkaums W HOMEHKnatypa COeAMHEHWI
HemeTannoB. KpyroBopoTbl OGWMOrEHHbIX 3/1EMEHTOB B
npupoze.

TeopeTuyeckoe 3aHATMe. OCHOBHble Knacchbl
HeopraHMYecKnX BELLIECTB.

XMMUYeCKMe CBOCTBA OCHOBHBIX K/1aCCOB HEOPraHMYecKmx
BellecTB (OKCMAOB, FUAPOKCMAOB, KWUCNOT, conein un ap.).
3aKOHOMEPHOCTM B M3MEHEHWUU CBOMCTB MPOCTbIX BELLECTB,
BOAOPOLHbIX COEAMHEHWIA, BbICLUMX OKCUOB M

rMAPOKCMAOB.

MpakTuueckoe 3aHAaTMe Ned. CoOCTaBNEHME YpPaBHEHWI
XUMMUYECKNX peakLuil.

CocTaB/ieHMe YPaBHEHUIA XUMUYECKMX peakuuid € yyacTuem
MPOCTbIX M C/IOXHbIX HEOpPraHWYyecKMX BeLLeCTB: OKCUO0B
MeTa//IOB,  HEMET&//IOB U amM(POTEPHbIX  3/1IeMEHTOB;
HeopraHW4ecknMx  KUCNOT, OCHOBaHUA U  am(OTEPHbIX
rMAPOKCUA0B, HEOPraHNUYECKUX COMEN, XapaKTePU3YOLLMX NX
CBOWCTBA.

MpakTunuyeckoe 3aHaTme No5.  PelleHMe  NPaKTUKO-
OPWEHTUPOBAHHBIX 33laHNIA Ha CBOWCTBA HEOpraHu4eckmx
BELLeCTB.
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OK 02, OK 07
np23, NP24, MP6, MP16, MP17,
MP18, MP61, MNP62, MNP63, MNP64,
P65, MNP610

OK 05, /1P33, MP21, MP22, MP23,
MP24, MP63, MP65

OK 04, N1P32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P62, P64, rNMP65

OK 02, MK 1.4, MK 2.5, JIP25, J1P26,
NP32, MP21, MP24, INMP62, MNMP63,
P64, P65, MNMP66



Na6opaTopHoe 3aHaTue Ne2. lAccnegoBaHMe CBOWMCTB
METaU/1/10B U HEMETAJ1/10B

WccnegoBaHne  (OM3MYECKMX U XUMUYECKUX  CBOWCTB OK 02, MNK 1.4, MK 2.5, N1P25, J1P26,
METI0B M HEMeTa/NoB. PelleHne 3KCNepUMEHTasIbHbIX 2 2 NP32, MP21, MP24, MNP63, MNP64,
3a4a4y Mo CBOWCTBAM XMMWYECKMM CBOWCTBaAM METa//IOB W MP65, MP66, MNP68

HEMeTaNoB, MO Pacro3HaBaHWIO U MOMYYEHWIO COeANHEHWIA
MeTaIIoB N HEMETA/IOB.

Pasgen 4. CTpoeHme M cBoiicTBa OpraHnM4YecKnx BeWEeECTB

Tema 4.1. TeopeTuyeckoe saHaTue. MNpegMeT OpraHNYeCcKoOM XUMUK.
Knaccrdukaums,  B3aMMOCBsSi3b HEOPraHWYeCKMX W OpraHUYeckux BeLLECTB.
CTPOEHKNE 1 XMMUYECKOe CTPOeHMe KaK MOpsiAOK COeAuMHeHWs aTOMOB B
HOMEHKNATYpa  monekyne cornacHo Mx BafeHTHOCTU. OCHOBHbIE MOJOXKEHNS
OPraHN4eCcKUX  teopum XMMUYECKOrO CTPOEHWUSI OPraHUYecKUX COeAMHEHWI 2 — OK 05, OK 07, 7IP33, MP21, MP22,
BELLECTB AM. ByTnepoBa. YrnepodHblii CKENeT — OpraHU4ecKoii MP23, MP24, TIP61, P62, NP63

MOJieKy/ibl. MonekynapHble U CTPYKTYpHble (pasBepHyTble,

COKpaLLeHHbIe) XUMUYeckue opmy bl. 3aBUCUMOCTb CBOUCTB

BELLECTB OT XMMMWYECKOr0 CTPOEHUSA MOSIEKY/T.

TeopeTuueckoe 3aHaTue. VI30Mepus B  OpraHNYecKoi

XUMUN.

3omepusa 1 n3omepbl (CTPYKTYpHas, reoMeTpuyeckas (Lmc-

TpaHc-n3omepus). KpaTHOCTb XMMUYECKOR cBA3W. [NoHATMe 0 2 —
(hyHKUMOHaIbHON  rpynne.  TIpuHUMNBI  Knaccugurkaumm

OpraHuYyecknx coefuvHeHuA. MexxayHapoiHas HOMeHK/aTypa

1 NPUHLMMNBI HOMEHKNATYPbl OPraHNYecKnx CoefnNHEHNA.

OK 05, /1IP33, MP21, MP22, MP23,
MP24, 1MP62, NP63, MNMP64, MNP65

MpakTuyeckoe 3aHATMe Ne6. COCTaBleHWE CTPYKTYPHbIX

(hopMy N OpraHNYecKmnx BeLLecCTB. OK 04, NP32, JTIP34, MP1, MP2,
HomeHKknaTypa OpraHuM4eckux COeAMHEHUIA  OTAENbHbIX 2 - MP3, MP5, MP7, MP12, MP13,
KnaccoB (HacblWeHHble, HeHacbILLEHHble U apomMaTU4ecKue MP62, MP63, MNMP64, MNMP65

YINeBOA0pOabl, CNMPThbI, (hEHOMbI, anbAernfbl, KETOHBI,
29



Tema 4.2.
CsoiicTBa
OpraHn4ecKmx
COeAVHEHNIA

KapOoHOBble KMUCNOTbl M Ap.) CocTaBneHMe MOMHbIX |
COKpALLIEHHbIX CTPYKTYPHbIX (hOpMy/n OpraHUYecKmX BeLLEeCTB
OTAeNbHbIX  KNaccoB, WMCMOMb3Yy  MX  HasBaHWA MO
CUCTEMATMYECKOM HOMEHK/MaType. PacueTbl NpOCTenLLei
(hopMy/ibl OpPraHNYecKon MOJEKY/Ibl, UCXOAA U3 3/1EMEHTHOIO
cocTaBa (B %).

TeopeTunueckoe 3aHaTue. ['peaensHble YrieBoLoposbl.
["opeHMe MeTaHa Kak OfMH 13 OCHOBHbIX UCTOYHMKOB Tensa B
MPOMbILLNEHHOCTM U 6bITy.  CBOMCTBA  NPUPOAHBIX
YrneBoAopPOoA0B, HaX0XAeHVe B MPUPOAe 1 NMPUMEHEHNME.
TeopeTuueckoe 3aHsTue. HenpegenbHble N apoMaTUYECKME
YrneBoAopoab!.

Monumepunsaumns 3TuNeHa Kak OCHOBHOe Harpas/ieHue ero
nCrnonb3oBaHWsA. [opeHMe  aueTuneHa Kak  UCTOYHUK
BbICOKOTEMMEPATYPHOrO NJaMeHn [AN1A CBapku W Pesku
MeTa/1/0B;

TeopeTuueckoe 3aHaTue. HenpeaensbHble YrnesoLopoabl
AnKafieHbl 1 apoMaTUUecKme Yrnesoaopopl.

OcobeHHOCTH CTpOeHMA apeHoB, apomMaTh4yeCkKoe KOsbLO,
(hn3ndeckne N XMMUYECKMe CBOMCTBA. POsb apoMaTMYecKux
YrNeBOA0POL0B B MPUPOAE Y NPOMbILLIEHHOCTU.
TeopeTnyeckoe 3aHATUE. Kucnopopcoaepatume
opraHMn4yeckne coegmHeHUA.

CnupTbl 1 NpocTble 3upbl, PEHONbI, anbAernabl N KETOHbI.
I'IpaKTvlquKoe NPUMEHEHNE ITUNEHINKONA, T[NLEPUHa,
(beHona.
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OK 05, OK 07, JIP33, MP21, MP22,
MP23, MP24, INMP62, MNP64, MNMP65

OK 05, OK 07, P33, MP21, MP22,
MP23, MP24, 1NP62, MNP64, MNMP65

OK 05, OK 07, 1P33, MP21, MP22,
MP23, MP24, 11P62, INP64, MNP65

OK 05, OK 07, JZIP33, MP21, MP22,
MP23, MP24, 1P62, NP64, NP65



TeopeTuueckoe 3aHaTme. CBOWCTBA KMUCOPOACOAEPXKALLMNX
OpraHMyecKnX CoefMHEHWIA.

KapboHOoBble KWCNOTbI M 3(h1pbl, anbAernibl U KeTOHbl,
XXMPbI, Yrnesofbl. Mbina Kak COMM BbICWUNX KapOOHOBbLIX
Kuncnot. MotoLme CBOCTBa Mblfia

TeopeTuueckoe saHaTue. A30TCOAepXalliMe OpraHMyeckme
COeLIMHEHNS.

AMWHBI ¥ aMUHOKMNCIOTbI, BesiKu.

TeopeTuueckoe  3aHaTue.  CBOWCTBA  OpPraHUYeCcKmMx
COEVIHEHWIA.

Knaccugpukaumsa m OCOGEHHOCTU OpPraHWYeckmx peakuui.
PeakLMOHHbIe LeHTpbl. Pagvkasbl. MNepBoHavasibHble NOHATMS
0 TUNax U MexaHm3max OpraHNUYecKmnxX peakLuil.
MpakTuuyeckoe 3aHATMe No7. PellUeHne TreHeTUYecKnx
LIeNoYeK OpraHNYecKmnX BELLECTB.

PelleHne LUenoYeK npeBpalieHnidi Ha reHeTUYEeCKYH CBSi3b
MeX/y Knaccamy OpraHMyecKnX COeaMHEHUI C COCTaB/eHNEM
Ha3BaHUA OpraHUYecKMX COeAMHEHWUA MO TPUBMASIbHOM WK
MeX/AYHapOo4HOW CUCTeMATUYECKO HOMeHKnaType. PelueHune
pacyeTHbIX 3ada4y MO YpaBHEHWAM peakumii C y4acTuem
OpraHMyecKmx BeLLeCTB.

Na6bopatopHoe 3aHATMe Ne3. [lonydyeHne 3TuNeHa W
N3y4eHune ero CBOMCTB

MMonyyeHne aTUIEHa M3 3TaHOMA B N1a60PaToOpuUn U U3ydeHme
ero (YM3NYeCKnX 1 XMMNYECKNX CBOWCTB.

CocTaBneHve peakuuin MPUCOEAMHEHUS U OKWUCNEHUA Ha
npumMepe aTuneHa. PelleHre pacyeTHbIX 3afad C
MCMONb30BaHNEM MIOTHOCTM ra3oB Mo BOLOPOAY Y BO3LYXY.
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OK 05, J/IP33, MP21, MP22, MP23,
MP24, 1NP62, I'P64, MNP65

OK 05, OK 07, JIP33, MP21, MP22,
MP23, MP24, TP62, MP64, NMP65

OK 05, N1IP33, MP21, MP22, MP23,
MP24, 1NP62, INP64

OK 04, 1IP32, NNP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P62, 1P64, MNMP65

OK 05, OK 04, N1P33, MP21, MP22,
MP23, MP24, 1NP62, MNMP63, INP64,
P65, 1P66, MNMP68



Pasgen 5. KnHetunyeckue um TeEpMOANHAMUNYUECKNE 3aKOHOMEPHOCTN NMPOTEKAHUA XUMNUHECKNUX BGaKLI|VII7I

Tema 5.1.

KnHeTtnyeckume
3aKOHOMEPHOCTK

NpoTeKaHus
XUMUYECKMX
peakuui

KoHTponbHaa pa6ota Ne2. CTpyKTypa MW CBOICTBa
OpraHN4yecKnx U HeopraHNYeCKNX BELLECTB

TeopeTuyeckoe saHAaTMe. CKOPOCTb XMMNYECKOW peakLmn.
XuMuyeckne  peakuun.  Knaccuukaumss  XUMUYECKUX
peakumii: no  a3oBoMy  cocTaBy  (FOMOreHHble U
reTeporeHHbIe), no 1CMO0/b30BaHNIO KaTtanmsaTopa
(KaTannTUYecKMe U HekatanuTmyeckne). CKOPOCTb peakumu,
€e 3aBMCUMOCTb OT pas3/IMyHbIX (HaKTOPOB:  MpPUPOAbI
pearvpylowmx  BellecTB, KOHLUEHTpauuMm  pearvpyroLimx
BellecTs, Temnepatypbl (npasuno BaHT-Moga), nnowagm
peakUMOHHOM MOBEPXHOCTW, Ha/Muma Kataimsatopa. Posb
KaTa/m3aTopoB B NMPUPOLE Y NMPOMbILLIEHHOM MPOV3BOACTBE.
OHeprua  akTuMBauun.  AKTMBMPOBAHHbIN KOMMJIEKC.
KaTtanmsaTopbl 1 Katain3. Ponb KaTannm3aTopoB B NMPUPOAE Y
MPOMBbILLIEHHOM MPOU3BOACTBE.

MpakTuyeckoe 3aHaTume Ne8. PacyeTbl C WCMOMb30BaHUEM
npuHuuna Sle Latense

BnnsHve pasnuHbIX (PaKTOPOB Ha W3MEeHeHVe paBHOBECKS
XUMNYECKUX peakumil. 3aKOoH AelCTBYHOLWMX MacC M KOHCTaHTa
XVIMUYECKOTrO paBHOBECYIS. PacueTsbl PaBHOBECHbIX
KOHLEHTpaUMIA pearvpyrowwpmx BELLECTB U MPOAYKTOB PeaKLUU.
Pacyetbl  TensioBoro  apekta  peakumn.  HaxoxkaeHue
HanpaB/ieHNs CMELLEHMS PaBHOBECWSI XMMMWYECKOW peakumn 1
aHaM3  (hakTOpOB, BAVAIOWMX HA CMELLEHMEe XUMUYECKOro
paBHOBECKSI.

Pa3gen 6. AucnepcHble CUCTEMBI.

Tema 6.1.
JvcnepcHble

TeopeTnueckoe 3aHsiTMe. PacTBOpeHME KakK  (PU3MKo-
XUMWUYECKNIA npoLecc.
[ucnepcHble cuctembl. KonnongHole cuctembl. UCTUHHbIE
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2

OK 02, JTIP23, NP24, MP6, MP16,
MP17, MP18, P62

OK 04, MK 1.4, MK 2.5, JIP25, JIP26,
NP32, MP21, MP24, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P62

OK 02, /1P23, NP24, MP6, MP16,
MP17, MP18, 1NP62



CUCTEMbI U
(hakTOpbI NX
YCTOMYMBOCTH

Tema 6.2.
VccnepnosaHue
CBOWCTB
ZMCrepcHbIX
CUCTeM NA nx
NAEHTU(NKaLA

pacTBOpbl. PacTBOpeHMe Kak (hM3MKO-XUMWUYECKUIA NpoLecc.
PacTBopbl. Cnocobbl NPUroToB/IEHMSA pacTBOPOB.
PacTtBopumocTb. MaccoBasi 1015 pacTBOPEHHOro BeLLecTBa.
MpeaensHO AONYCTMMble KOHLIEHTPaUMK U X UCMO/b30BaHMe
B OLIEHKe 3Kosfornyeckor 6esonacHoctn. Knaccudmkaums
AMcnepcHbIX cucteM no cocrasy. CTpoeHue U (hakTopbl
YCTOMYMBOCTM  OUCMEPCHbIX — cucTeM.  PacnosHaBaHue
WUCTUHHBLIX  PacTBOPOB,  KO/M/IOUAHLIX  PacTBOPOB U
rpy6oamcnepcHbix cucTem. CTtpoeHue MULLENNbI.
PaccenBaHne cBeTa MpW NPOXOXAEHUN CBETOBOrO Myyka
yepe3 ONTUYECKN HEOAHOPOAHYIO cpedy (3tekTa TuHaans).
Na6opaTopHoe 3aHATUe Ned. [1pUroTOBNEHNE PACTBOPOB
MpuroTtoBneHme pacTBOpPOB 3afjaHHO (MonsipHOWA)
KOHLLeHTpaLum (c NPaKTUKO-OpUEeHTUPOBAHHbLIMU
BOMpocamu), onpejeneHve cpeabl BOAHbLIX PpacTBOPOB.

OK 02, NK 1.4, MK 2.5, JIP25, N1P26,
2 NP32, MP21, MP24, INMP62, MNP64,
P66, MNP67, MNPy8

MpodeccMoHanbHO-OPMEHTUPOBAHHOE COAEpPXaHUe (COAepXKaHWe NPUKIALHOTO MOAY/A)

Pasgen 7. XvuMusa B 6bITY M NPON3BOACTBEHHON eATeNbHOCTM YefloBeKa

Tema 7.1.
Xumuns B 6bITy U
NMpPOV3BOACTBEH-

HOWA
LleaTeNbHOCTU
yesioBeka

MpakTuueckoe saHaTme Ne9. CocTaBneHne KelicoB Ha TeMy
«XUMUSi - OCHOBa paboumx Mpoteccnini  TEXHNYECKOW
HanpaB/IEHHOCTU»

Keiicbl (¢ yyetom  Oyaywein  npoteccMoHaIbHOM
[eATeNIbHOCTN) Ha aHaN3 MH(OPMaLMKN O NMPOU3BOACTBEHHOM
[eATeNIbHOCTU  Ye/loBEKa, CBSI3aHHOW C MepepaboTKon U
noflydyeHMemM  BewecTB, a TaKkKe C  3KO0rnyeckKom
6e30MacHOCTbHO.
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OK 02, OK 07, MK 1.4, MK 2.5, JIP25,
NnP26, NP32, NP33, MP21, MP24,
MP31, MP32, MP33, MP36, MP37,
MPS55, MP56, P61, NMP69



MpakTuyeckoe 3aHaTMe NelO. 3almTa KelWCOB Ha Temy

«XUMMA - OCHOBa paboumx npogeccuin - TEXHUYECKONA
HanpaB/1eHHOCTU»
MpepacTaBneHve pe3ynbTaToB peLueHus KeincoB

(BbICTYMNEHME C Npe3eHTaLmen)
MpomexyTouHas aTTecTauns (AUAQepeHUMPOBaHHbIN 3a4eT)
Bcero:

34

74

14

OK 02, OK 07, MK 1.4, MK 2.5, JIP25,
NP26, NP32, NIP33, MP21, MP24,
MP31, MP32, MP33, MP36, MP37,
MP55, MP56, INMP69



3. YCnosud PEANN3ALUNN MPOITPAMMBI YHEBHOTI O MPEAMETA

3/1. MaTepunanbHO-TeEXHUUYECKOE 06ecneyeHmne

[ns ocsoeHuss nporpammbl y4yebHoro npegmetra OOM6/12 Xumus B
OBMNOY «KOMT» uMmeeTcsd y4ebHbl1 KabuHeT  «ECTeCcTBEeHHOHAY4Hble
ANCUMMINHBI,

[MomeLleHVe KabuvHeTa OCHALLEHO TWUMOBbIM 060PYAOBaHWEM, B TOM 4YucC/e
CrneymasM3MpoBaHHON  y4yebHOM  Mebenbld UM cpefcTBamy  00y4eHus,
HeoOXOAMMbIMM 419 BbIMO/IHEHWS  TPebOBaHM K  YPOBHKO  MOATOTOBKM
06yyaroLLmXCS.

OcHalleHue y4yebHOro KabmHera:

- MocagoyHble MecTa Mo KOIMYEeCTBY 06yYatoLLNXCS;

- paboyee MecTO MpernogasaTtens;

- NpogeccUoHaIbHO-0PUEHTUPOBaHHbIE 3aaHKS.

AnpakTnyeckme Matepuanbi:

-MEeTOAMYEeCKMe PeKOMeHZaUUN NO BbIMO/HEHUIO MPAKTUYECKUX paboT o
yuebHOMy npeamety OOIM6.12 Xumus;

- KOMMJEKT 3aflaHunii A8 NpoBeAeHUs MUCbMEHHbLIX KOHTPO/IbHbIX paboT;

- KOMMJIEKT 3a[aHn Aons npoBeseHus MUCbMEHHOTO0
AnhdepeHLUMPoBaHHOIO 3a4eTa.

TexHu4Yeckme cpeacTea 00yyeHUs:

- MEepPCOHa/IbHbIA ~ KOMMbKOTEP € JINLEH3WOHHBLIM  NPOrpaMMHbIM
obecrieveHviem;

- MPOEKTOP C 3KPaHOM.

3abl:

BubnunoTteka, YNTabHBIN 3a/1 C BbIXOAOM B CETb VIHTEpHET.

3.2. VHdopmaLunoHHOe obecnedeHne peanmsalmmn NporpaMmmb

Ons peanusaumu nporpammel B 6MbnmotedHom qoHae OBIMOY «KOMT»
MMEIOTCA MeyaTHble W 3/IEKTPOHHble 06pa3oBaTe/ibHble UM UHMDOPMAaLWOHHbIE
pecypcbl Ans UCNonb30BaHWsA B 06pa3oBaTe/ibHOM MpoLecce.

3.2.1. OCHOBHbIE UCTOYHUKMN

1 XUMms: yy4ebHUK 419 CpefHero npogeccmoHasibHOro obpasosaHus / HO
A. Nebeges, I H. ®dagee, A. M. lonybes, B. H. Llanosan; nog o6uiein
pejakumen . H. dageeBa. — 2-e u3d., nepepab. u gon. — MoOCKBa:
N3paTensctBo HOpainT, 2024. — 431 c¢. — (IpoeccmoHansHoe 0bpa3oBaHne). —
ISBN 978-5-9916-7723-3. — TeKCT: 3MeKTpoHHbIN // Ob6pa3oBate/bHas
nnarcopma KOpanT [cainT]. — URL.: https://urait.ru/bcode/537876

35


https://urait.ru/bcode/537876

2. AHmHoreHoBa, . B. Xumusa: y4yebHUK U MPaKTUKYM [NS CPeAHErc
npoeccrnoHansHoro obpasosaHus / V. B. AHdumHoreHoBa, A. B. babkos, B. A
MonkoB. — 2-e u3g., ucnp. n gon. — Mocksa: M3patenscteo KOpaiT, 2024. —

291 c¢. — (MpodeccroHanbHoe obpaszoBaHue). — ISBN 978-5-534-11719-6. —
TeKkcT : anekTpoHHbIN // ObpasosatenbHas nnatgopma KOpant [canT]. — URL:
https://urait.ru/bcode/538526

3.2.2. lonoNHUTEeNIbHble UCTOYHUKN

1. TynukuH, E. . Xumma. B 2 4. Yacte 1 O6Waa 1 HeopraHuyecka
XUMUS © Y4eOHWUK NS CcpefHero npoeccuoHasbHoro obpasosaHus / E. W.
TynuknH. — 2-e n3g., ucnp. n gon. — Mocksa: M3gatenscteo HOpawt, 2023. —

385 ¢. — (lMpodeccmnoHanbHoe obpaszoBaHue). — ISBN 978-5-534-02748-8. —
TeKCT : aneKTpoHHbIN // ObpasosatenbHas nnatgopma KOpant [canT]. — URL:
https ://urait.ru/bcode/513730

2. TynukuH, E. . Xummsa. B 2 u. YacTtb 2. OpraHuyeckas XuMus: y4ebHnK
AN CpefHero npogeccroHanbHOro obpasosaHua / E. . TynukuH. — 2-e un3g,,

uenp. n pgon. — Mockea: WspatensctBo HOpant, 2023. — 197 ¢ —
(MpoeccnoHansHoe o6pas3oBaHue). — ISBN 978-5-534-02749-5. — TekcT
ANeKTPOHHbIA [/ Obpa3osatenbHad nnatgopma HOpant [cant]. — URL:

https://urait.ru/bcode/513731
3. Hukonbcknin, A. B.  Xumusa: YY4eOHWK W NPaKTUKyM [NS CPeaHero
npogeccroHanbHoro obpasoBaHus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e

n3g., nepepab. n gon. — Mocksa: M3pgatenbctBo HOpait, 2024. — 507 ¢. —
(MpodeccnoHansHoe ob6pa3oBaHue). — ISBN 978-5-534-01209-5. — TekcT :
ANeKTPOHHbIN  // Obpa3osBatenbHad nnatgopma HOpant [cant]. — URL:

https://urait.ru/bcode/538279

3.2.3. IHTepHeT-pecypcChbl

1 EanHas Konnekumn UM(POBbIX  06pa3oBaTe/lbHbIX  PECYpPCOoB
[2nekTpoHHbIA pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas  anekTpoHHas  Wwkona  [OnekTpoHHbin  pecypc] URL:
https://resh.edu.ru/

3. VIHoypok [SnekTpoHHbIN pecypc] URL: https://infourok.ru/

4. Pewy EIM3. Xwumua [OnekTpoHHbln pecypc] URL: https://chem-
ege.sdamgia.ru/


https://urait.ru/bcode/538526
https://urait.ru/bcode/513731
https://urait.ru/bcode/538279
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

4. KOHTPOJIb N1 OUEHKA PE3YJIbTATOB OCBOEHNA YUHEBHOI O

KoHTponb 1

pacKpbIBalOTC  Yepes

OLIEHKa pe3ynbTaToB
AVCUMNINHAPHbIE

NMPEAMETA

OCBOEHUS  Y4e6HOro
pe3y/bTaThl,

npeameTa
HanpaBNeHHble  Ha

(hopmmpoBaHMe O0OLMX 1 NPOGECCUOHANbHBIX KOMMETEHLUMIA MO pa3denam u
TeMaM CoflepXKaHus y4eOHOro Matepuana.

O6buiaa /
npodeccMoHanbHas
KoMneTeHUMA
OK 02. Vicnonb3oBatb
COBpEMEHHbIe cpeacTaa
roucka, aHanmsa n
NHTepnpeTaunm nHpopmMaumn
n NH(OPMaLNOHHbIE
TEXHOMOMMN NS BbINO/IHEHUA
3ajau NpPoeccMoHaIbHOM

LleaTeNlbHOCTU

OK 04. AhheKTMBHO
B3aMMO/1eiiCTBOBaTb "
paboTaTb B KOJ/NEKTMBE W
KOMaHze

Paspgen / Tema

Pasgen 2, Tema 2.2.

Pasgen 3., Tema 3.2.

Pasgen 5., Tema 5.1.

Pasgen 6, Tema 6.1., Tema 6.2.

Pasgen 7, Tema 7.1.

Pasgen 1, Tema 1.1.

Pasgen 2., Tema 2.1.

Pasgen 3., Tema 3.1, Tema
3.2.
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Twunbl OLEHOYHbIX
MEPONPUATUIA

TecTnpoBaHue

YCTHBIIA onpoc
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTnpoBaHue

YCTHbIIA onpoc
MpeacTaBneHne pesy/nbTaToB
NnpaKTUYecKnx paboT
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
NpakTU4ecKnx paboT

YCTHbIiA onpoc
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT

lNpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT

Kelic 3agaHus

TecTnpoBaHue

YCTHbI onpoc
lNpeacTaBneHe pesynbTaToB
NMpPaKTUyecKnx pabot
TecTupoBaHue

YCTHbIiA onpoc
MNpeacTaBneHve pesynbTaToB
NpaKTUYecKnx pabot
TecTnpoBaHue

YCTHbI onpoc
MNpeacTaBneHve pesynbTaToB
MpaKTUYecKMX paboT



OK 05.
YCTHYIO 1

OcyLecTBnATb
MUCbMEHHYHO
KOMMYHMKaLO Ha
rocyaapCTBEHHOM A3bIKe
Poccuiickoini  defepauun  C
YUYETOM 0COBGEHHOCTEN
COLMAanbHOTO W KyNbTYPHOrO
KOHTEKCTa

OK 07 CopeiictBoBaTh
COXPaHEHUID  OKpY>KatoLLei
cpefbl, pecypcocbepexeHnto,
NMPUMEHATb 3HaHUA 06
N3MEHeHUN KnnmaTa,
NPUHLUMNbI bepeXxxnmBoro
npouns3BoACTBa,  3P¢eKTUBHO

[eliCTBOBaTL B Upe3BblyaliHbIX
CUTyaumsx

Pasgen 4., Tema 4.1., Tema
4.2.

Pasgen 5., Tema 5.1.

Pasgen 1, Tema 1.2.

Pasgen 2., Tema 2.1.

Pasgen 3., Tema 3.1, Tema
3.2.

Pasgen 4., Tema 4.1., Tema
4.2.

Pasgen 3., Tema 3.1, Tema
3.2

Pasgen 4., Tema 4.1., Tema
4.2.

lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MMpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT
lNpeacTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
lNpeacTaBneHve pesynbTaToB
NpaKTUYecKnx paboT
TecTmpoBaHue

YCTHbIA onpoc

TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbLTaToB
npaKTUYecKnx paboT
TecTmpoBaHue

YCTHbI onpoc
MNpencTaBneHne pesynbTaTtoB
MPaKTUYeCKNX paboT
MNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIn onpoc
MpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
lNpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MNpencTaBneHne pesynbTaTtoB
npaKTUYecKnx paboT



MNK 14. OcyLuecTnaTtb
TEXHOMOTMYECKUIA  npoLecc
06paboTKM petanei Ha
TOKapHbIX CTaHKax C

cobnofeHem TpeboBaHUA K
KayeCcTBy B COOTBETCTBMMU C
3aaHMeM UM TEXHUYECKOW

[LOKYMEHTaLMeEN.

MK 2.5. BbINonHATL
06paboTKy  feTanei Ha
TOKapHbIX CTaHKax C

MPOrpamMMHbIM  YNpaBieHeM
C cobnoeHeM TpeboBaHNIA K
KayeCcTBy B COOTBETCTBMMU C
3afjaHMeM U TEeXHWUYECKOW
[AOKYMeHTaLmei

Pasgen 7, Tema 7.1.

Pasgen 3., Tema 3.2.

Pasgen 6, Tema 6.2.

Paspen 7, Tema 7.1.

Pasgen 3., Tema 3.2.

Pasgen 6, Tema 6.2.

Pasgen 7, Tema 7.1.
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MpeacTaBneHne pe3ynbTaToB
nabopaTtopHbIx paboT
KoHTponbHas paboTa
MpeAcTaBneHne pes3ynbTaToB
MPaKTUYECKMX paboT

Kelic 3agaHus

TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
MpencraBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
MNpencTaBneHne pesynbTaTtoB
NpaKTUYecKnx paboT

Kelic 3agaHus

TecTupoBaHue

YCTHbIA onpoc
MpencraBneHne pesynbTaToB
NpaKTUYecKnX paboT
lNpencTaBneHne pesynbTaToB
nabopaTtopHbIx paboT
KoHTposbHas paboTta
TecTnpoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
MpefcraBneHne pesynbTaToB
NpaKTUYecKnx paboT

Kelic 3agaHuns
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