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1. OBLUASA XAPAKTEPUCTUKA PABOYEN MPOMrPAMMbI
YYEBHOI O NMPEAMETA

1.1. Mecto y4yebHOro npeameTa B  CTPYKTYpe  OCHOBHOW
npoeccroHanbHoM 06pa3oBaTe/ibHOM NpPorpamMmbl

YuebHblii  npeameT  «XUMUS»  SBNSETCA  003aTeNlbHOM  4acTbio
00LLLe06pa3oBaTelbHOr0 LMKIa OCHOBHOW MPOMecCMoHaIbHOM 06pa3oBaTe/IbHOM
nporpammbl -  MPOrpammbl  MOATOTOBKM  KBa/IM(IMUMPOBAHHBIX  pabouux,
cnyxawmx no npodeccun 08.01.28 Mactep OTAENOYHBIX CTPOUTE/NbHBIX W
[eKOopaTMBHbIX paboT.

1.2. Llenn v nnaHnpyemble pe3ynbTaTbl 0CBOEHUA Y4ebHOro npeameTa
1.2.1 Llenn ocBoeHMs y4ebHOro npeameTa
OCHOBHOM LeNbt0  M3y4YeHUss y4ebHOro npeameTa «XuMus»  ABNAETCA
(hopmmpoBaHMe Y CTYAEHTOB XMMWUYECKON COCTaBMSIHOLLEN eCTeCTBEHHOHay4HOW
KapTWMHbI  MMpa KaKk OCHOBbl MPUHATUA  PeLleHWA B DKU3HEHHbIX MU
MPOU3BOLCTBEHHbIX CUTYaLWUsAX, OTBETCTBEHHOI0 NOBEAEHNA B MPUPOAHOIA Cpefe.



1.2.2 NMnaHnpyemble pe3ysibTaTbl OCBOEHUS Yy4eOHOro npegmMeTa

Oco60e 3HayeHWe YYebHbIA NpeaMeT UMEET NpU (OPMUPOBAHUM U Pa3BUTUKN OOLLMX U NPOECCUOHANbHBLIX KOMMETEHLNIA, a
TakKKe COOTBETCTBYHOLMX UM pe3y/ibTaTam 06yyeHns cornacHo @rocC COO.
MnaHnpyemble pesysibTaTbl 00y4eHUs

KomneTteHumn (OK,

MK)
OK 02. Vicnonb3oBatb
COBpPEMEHHbIe cpeacTea
NnounckKa, aHanmnsa n
NHTepnpeTaumm
NH(opmaLmm n
NH(OPMaLMOHHbIe
TEXHO/I0rMn ans
BbINO/IHEHNS 3agau
NPogecCMOHaIbHOM
[esATeNIbHOCTH

O6Lwpe
N1P23 - roTOBHOCTb K TpyAy, OCO3HaHue
LIeHHOCTN MacTepcTBa, TPyLO0/H06VeE;
NIP24 - TOTOBHOCTb K  aKTWBHOM
[lesTeNlbHOCTH TEXHOMOMMYECKOM n
CoUMabHON HanpaBneHHOCTH, CMOCOBHOCTb
NHULMNPOBATb, nnaHMpoBaTb 7
CamMOCTOATE/bHO BbINONHATb TaKyto
[eAaTe/IbHOCTb;
JIP25 - WHTepec K pa3/inyHbIM Ccepam
NPogecCNOHa/IbHON AeATeNbHOCTH, YMeHUe
coBepLlaTb OCO3HaHHbIA BbIOOp OyayLel
npodeccnn 1 peann3oBbiBaTb COOCTBEHHbIE
YXU3HEHHbIE NMaHbI;
JIP26 - roToBHOCTb M CMOCOGHOCTL K
06pa3oBaHN0 M CcaM006pa3oBaHMIO  Ha
MPOTSAXXEHUW BCEW XKN3HMU;
NnP32 - ChOpMUPOBAHHOCTb
MVPOBO33pPEHNS, COOTBETCTBYHOLLIErO
COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKu ©
06LLEeCTBEHHOM NPaKTUKKX, OCHOBAHHOIO Ha
ananore  Kynbtyp, CMoco6CTBYIOLLEr0
0CO3HaHuIo CBOEro MecTa B
MOMINKYNbTYPHOM MUPE;
MP6 - pa3BuMBaTb KpeaTMBHOE MbILLNEHMe

AucumnnuHapHble

MP61 - ccopMmpoBaTb MNPEACTABNEHMA: O XMMWUYECKON COCTaBNSIHOLLIEN
€CTeCTBEHHOHaY4YHOW KapTWHbI MUpa, POM XUMWUW B MO3HAHWUWN SB/IEHWIA
npupoabl, B (POPMUPOBAHUN MbIWIEHUA W KYNbTYpbl JIMYHOCTM, ee
(hYHKLMOHaNbHOA rpaMOTHOCTU, HEOOXOAMMOW A5 PeLLEHNs NMPaKTUYECKNX
3ala4 N 3KONOrM4eckn 0BOCHOBAHHOrO OTHOLLUEHWA K CBOEMY 3[0POBbIO U
NPUPOLHON cpege;

MP62 - BnageTb CUCTEMOW XMMMWYECKMX 3HaHWIA, KOTOpass BK/IHOYaET:
OCHOBOMO/AratoLLme MOHATUA (XMMWUYECKWA 3N1EMEHT, aTOM, 3/1EKTPOHHAA
060n04Ka atoma, S-, p-, d-3/1IEKTPOHHbIE OpPOUTa/IM aTOMOB, UOH, MOJEKYNa,
Ba&/IEHTHOCTb, 3/IEKTPOOTPULATENIbHOCTbL, CTEMeHb OKWC/IEHWS, XUMUYecKas
CBA3b, MOJSIb, MOJISAPHAas Macca, MOJSPHbIA 00beM, YrNepOAHbIA CKeneT,
(hYHKUMOHaNbHAsA rpynna, pagukan, 13oMepus, N3oMepbl, FOMOOrMYECKUI
psAA, rOMOorn, YrnesoAopobl, KMCNOPOA- U a3oTcofepXKallye coeauHeHns,
OroNnornyeckn aKTuBHbIe BellecTsa (Yr/ieBofbl, XWpbl, 6enku), MoOHOMep,
nosiMMep, CTPYKTYPHOe  3BEHO, BbICOKOMONEKY/APHblE  COeAMHEeHUs,
KpUCTa/iIMYecKas peLueTka, TWMbl XUMWUYECKMX peakuuii (OKUCAUTeNbHO-
BOCCTAHOBUTE/IbHbIE, 3K30- M 3HAOTEPMUYECKNME, PeaKLMN MOHHOT0 06MeHa),
pacTBop, 3NEKTPONUTLI, HEINEKTPONUTLI, SNEKTPONUTUNYECKAS AMccoLmaums,
OKMCNUTESIb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKOW PeakLmmn, XMMUYECcKoe
paBHOBECME), TeOpMM U 3aKOHbl (TEOPUS  XMMMWYECKOro  CTPOEHUS
opraHuyeckux Bewwects A.M. bytneposa, Teopusi 3MEKTPOIUTUYECKON
Aamccoumaumm, neprmogmyeckmnii 3akoH .. MeHgeneesa, 3aKOH COXpaHeHus
Macchbl), 3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XMMUW, (haKTONOrMYecKme
CBefieHMst O CBOWCTBax, COCTaBe, Nosy4yeHUn 1 6e30MacHOM UCMO/1b30BaHNUM



NPy PeLLeHNN XXU3HEHHbIX Npo6siem;

MP16 - ocyLLeCTBNsATb LefieHanpaB/eHHbI
MOMCK MepeHoca CpeacTB M CrnocoboB
AEACTBUSA B MPOGECCUOHANBHYHO Cpefy;
MP17 - ymeTb MNepeHOCUTb 3HaHuWA B
MO3HaBaTe/IbHYH0 1 MPaKTUYeCKyo 061acTu
XW3HeAeATeNIbHOCTY;

MP18 - ywmeTb MHTerpuvpoBaTtb 3HaHUS U3
pasHbIX MpeLMeTHbIX 06/1acTel;

MP21 - BnageTb HaBblkaMW MOMyYeHUs
MH(pOpPMaLMM U3 UCTOYHWKOB  PasHbIX
TUMNOB,  CaMOCTOATE/IbHO  OCYLLECTBAATb
MoucK,  aHaiu3,  cucTeMaTmsauumio U

VHTeprpeTaumio  MHpOpMaLmum  pasfnyHbIX
BWA0B 1 (DOPM MPeLCTaB/IEHNS;

MP24 - 1NCNoNb30BaTb cpeacTea
MNH(OPMALMOHHBIX UM KOMMYHWKALVOHHbIX
TEXHOMOTMA B PELUEHUN  KOTHUTUBHBIX,
KOMMYHUKATUBHbIX W  OpPraHn3auvoHHbIX
3aga4 ¢ cobnogeHnem  TpeboBaHWi
9PrOHOMUKK,  TEXHUKM  Be30nacHOCTH,
TMreHbl, pecypcocbepeXkeHns, npaBoBbIX U
3TUYECKMX HOPM, HOPM WH(OPMaLMOHHOM
6e30nacHoOCTH

BaKHEMLUMX HEOPraHUMYeCKMX W OpraHMYecKUX BeLEeCTB B  ObITy U
MPaKTUYeCKOW LeATeNIbHOCTY Ye/IOBEKa;

MP63 - yMeTb BbISBNATb XapaKTepHbIe MPU3HAKN U B3aMMOCBA3b U3YUYEeHHbIX
MOHATUIA, NPUMEHATb COOTBETCTBYHOLLME MOHATUS NPU OMUCAHUN CTPOEHWUS
1 CBOMCTB HEOPraHWYeCKMX M OPraHMYecKMX BeLLeCTB U MX NpeBpaLleHni;
BbISIBNATb ~ B3aMMOCBS3b ~ XMMWYECKMX  3HaHWA € MOHATUAMM U
npeAcTaBNeHNAMN APYrnX eCTeCTBEHHOHAYYHbIX NPeaMETOB,;

MP64 - yMeTb WCNOMb30BaTb HaMMEHOBAHWA XWMUYECKMUX COeAMHEHWI
MeX/[YHapo4HOro COK3a TEOPETUYECKOM W  NPUKIALHON  XUMUKX 1
TPUBMA/bHbIE  HAa3BaHUA  BAXHEWLUMX  BELECTB  (3TWNEH,  aueTuU/IeH,
rNUEPUH, (heHon, (opmasibierns, YKCyCHas KUCMO0Ta, FIMUWH, YrapHblii
ras, Yrnekucrblii ras, aMmuak, ralleHas W3BeCTb, HerawleHas W3BeCTb,
niTbeBas cofa W [Apyrux), COCTaBNATb (POPMY/bl HEOPraHUYeckux wu
OpraHMyecKMX BeLLECTB, YPaBHEHUS XMMWYECKUX Peakumil, OOBACHATb WX
CMbICN; MOATBEPXKAATb XapakTepHble XMMWUYECKMe CBOWCTBA BeLLECTB
COOTBETCTBYHOLLMMU 3KCMEPUMEHTAMUN U 3aNUCAMU YPaBHEHWUIA XUMUYECKUX
peakLuuii;

P65 - YMETb  YyCTaHaB/nMBaTb  MPUHAA/IEXXHOCTb  U3YYEHHbIX
HeopraHMyecKMxX WM OpraHNYeckux BELLECTB K OMNpedeneHHbIM Knaccam U
rpynnam CoefyHEHWI, XapaKTepn3oBaTb UX COCTaB M BaXKHeWLUIVEe CBOWCTBA,;
onpegenaTb  BUAbl  XMMUYECKMX  CBA3eM  (KOBaJleHTHas,  MOHHas,
MeTa/lIMYecKas, BOLOPOLHAsA), TUMbl KPUCTUIINYECKUX PELLETOK BELLECTB;
KnaccuguumpoBaTb XMMUYECKME peakuuu,;

MP66 - BnafeHWe OCHOBHbLIMWM METOAaMM Hay4yHOro MO3HaHWA BeLLecTB U
XUMUYECKNX  BMeHWA  (HabnofeHve,  M3MepeHue,  3KCMEepPUMEHT,
MOZE/IMPOBaHNE);

MP67 - chopMMPOBAHHOCTb YMEHWUIA MPOBOAUTL PacyeTbl MO XMMUYECKUM
(hopMynam ¥ ypaBHEHWSM XUMWYECKMX peakuuid C WCMob30BaHUEM



OK

04.

ApdekTBHO  J1IP32

(PU3NYECKMX BENIMYMH, XapaKTEpU3YHOLMX BeLLeCTBa C KONYECTBEHHOM
CTOPOHbI: Maccbl, 0bbema (HOpMa/lbHble YC/0BWS) ra3oB, KONMYECTBa
BELLEeCTBa; WCMO/b30BaTb CUCTEMHbIE XMMWYECKME 3HaHUA AN1A NPUHATUA
PeLLEHNA B KOHKPETHBIX YXXM3HEHHbIX CUTYaLWsX, CBA3aHHbIX C BELLeCTBaMU
N UX NMPUMEHEHVWEM,;

MP68 - CHOPMMPOBAHHOCTb YMEHWI MMaHMPOBaTb W BbINOMHATb
XUMWUYECKWI  3KCMEPUMEHT  (MpeBpaLleHnst OpraHWYecKMxX BeLLeCTB npwu
HarpesaHuK, nosilyyeHve 3TWIEHa U U3yYeHWe ero CBOWCTB, KayeCTBEHHbIe
peakumn Ha anbAernipl, Kpaxmas, YKCYCHYH KUCOTY; AeHaTypauus 6e/koB
MpW HarpeBaHWW, LBETHbIE pPeakuun Ge/KoB; MPOBOAUTL PeakumMn UOHHOMO
obmeHa, onpefendTb Cpeay BOAHbIX PacTBOPOB, KayeCTBEHHbIE peakumy Ha
cynbar-, KapboHaT- M XNOPUA-aHWOHbI, Ha KaTMOH aMMOHWS; peLlaTtb
aKCNepuMeHTa/IbHble 3afauv Mo Temam “"MeTannbl” 1 "HemeTtannbl™) B
COOTBETCTBMM C MpaBuiaMn TEXHUKM 6e30MacHOCTM Npu obpalleHun C
BeLlecTBamMy U nabopaTopHbIM 060pYyA0BaHVEM; MPEACTaBATb pe3ynibTarthl
XUMUYECKOro 3KCrnepumeHTa B (hopme  3anucu ypaBHEHWIA
COOTBETCTBYIOLLUMX Peakunin 1 (hopMynMpoBaTh BblBOAblI Ha OCHOBE 3TMX
pe3ynbLTaTos,

MP69 - copMMPOBAHHOCTL YMEHWS  aHa/IM3MpoBaTb  XMMUYECKYHO
MH(opMaupo, Monyyaemyro M3 pasHbIX WCTOYHWMKOB (CpefcTB MacCOBOWA
MH(opMauuun, ceTb VIHTEpHET u gpyrue);

MP610 - chopMMpPOBaHHOCTL YMEHWIA CO6MKOA4ATL MpaBMia 3KON0rMYECKM
LIeNecoobpasHoro noeefeHnst B ObITY M TPYAOBON AESTENbHOCTU B LENsX
COXpPaHeHMsi CBOEro 3A0POBbS U OKPY>XKatoLlen MpUpOAHON  cpefpbl;
YUUTbIBATb OMACHOCTb BO3AEWCTBUSA Ha XKMBble OpraHu3Mbl OMnpeseneHHbIX
BELEeCTB, MOHWMas CMbICN  MNoKasaTens  npefenbHOW — [ONYCTUMOIA
KOHLIEHTpaLmu.

cthopmMmupoBaHHOCTL P61 - copMypoBaTh MPEACTAaBNEHMS: O XUMUYECKOW COCTaBNSHOLLE
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BSaI/IMO,D,eVICTBOBaTb

M MMPOBO33PEHMS,

COOTBETCTBYIOLLEr0

paboTaTb B KO/MEKTMBE W COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKu W

KOMaHze

06LLECTBEHHON MPaKTWUKKX, OCHOBAHHOIO Ha
Juvanore  KynbTyp,  CMOCOOCTBYHOLLErO
0CO3HaHWIo CBOEro MecTa B
MOSIMKY/IbTYPHOM MUPE;

JNIP34 - 0co3HaHWe LEHHOCTU Hay4HOM
[eATeNIbHOCTN, TOTOBHOCTb OCYLLECTB/ATH
MPOEKTHYO 7 nccnefoBaTeNbCKyto
[eATenbHOCTb MHAMBUAYaNbHO W B Tpynne;
MP1 - camocToATeNIbHO (hopMynMpoBaTb U

aKTyannsnpoBatb npo6nemy,
paccMaTpuBaTh ee BCECTOPOHHE;
MP2 - ycTaHaBnMBaTb  CYLLECTBEHHbIN

NMpU3HaK WM OCHOBaHWUA AN CPaBHEHUS,
Knaccugukaumm n 06006LLEHNS;

MP3 - onpegenatb Uenn [AeATefIbHOCTMH,
3afaBatb MapameTpbl U KpUTEPUU  UX
[OCTVKEHWS,

MP5 - BHOCUTb  KOPPEKTMBbI B
[leATe/IbHOCTb,  OLEHMBATb COOTBETCTBUE
pe3ynbTatoB  LendM, OLeHMBaTb  PUCKK
NoCNeACTBUIA AeATENbHOCTH;

MP7 - BnageTb HaBblkamy  yyeBHO-
nccneaoBaTelbCKoin 7 NPOEKTHOWA
[leaTeNbHOCTM,  HaBblKaMW  paspeLleHuns
npo6newm;

MP12 - BbIABNATb NPUYNHHO-

8

€CTECTBEHHOHAYYHON KapTWHbI MMpa, POIN XUMWW B MO3HAHWUN SBNEHWUI
npupoabl, B (OPMUPOBAHUN MbILLIEHNA W KY/bTypbl JINYHOCTW, ee
(hYHKLMOHaNbHOW FPamMOTHOCTIN, HEO6XOAUMOW AN1S PELLEHUS NPaKTUYECKNX
3afla4 M 3KONOrMyeckn 0OOCHOBAHHOrO OTHOLLUEHWUA K CBOEMY 3[0POBbO U
MPUPOLHOWA Cpese;

MP62 - BnageTb CUCTEMON XUMWUYECKUX 3HaHWIA, KOTOpas BKJ/IHOYaeT:
OCHOBOroONararowme MOHATUA (XUMWUYECKUIA 3N1EMEHT, aTOM, 3/1EKTPOHHas
060/104Ka aTomMa, S-, pP-, d-3NeKTPOHHbIE OPOUTANIN aTOMOB, MOH, MOJIEKYNa,
Ba/IEHTHOCTb, 3/1EKTPOOTPULIATE/IbHOCTb, CTENEeHb OKUC/IEHUS,, XMMUYECKas
CBA3b, MOJ/Ib, MO/ISIPHAA Macca, MONSPHbLIA 06bEM, YrNepoAHbIA CKeneT,
(hyHKUMOHanbHasA rpynna, pagukan, NU3oMepusi, M30Mepbl, rOMOIOrMYECKNIA
paf, romosoru, yrnesofopobl, KUCNOPOA- U a30TCOAepXKalLe CoefMHEeHNs,
OMONOrNYeCcKN aKTUBHbIE BellecTBa (YreBofbl, XWpbl, 6enkun), MOHOMEP,
nofMmep, CTPYKTYPHOE  3BEHO, BbICOKOMOJIEKY/IIPHbIE  COEAMHEHUS,
KpUCTa/iInyeckas pelleTka, TWMbl XMMWYECKMX peakuui (OKUCIUTENIbHO-
BOCCTaHOBUTE/bHbIE, 9K30- N 3HA0TEPMUYECKMNE, peakLMM MOHHOTO 0O6MeHa),
pacTBOp, 3M1IEKTPO/NUTDLI, HE3NEKTPONUTLI, 3MIEKTPOIMTUYECKAS AMccoLmanmns,
OKMCNUTENb, BOCCTAHOBUTESb, CKOPOCTb XMMUYECKOW peakuun, XMMUYecKoe
paBHOBECWE), TEOpUM U  3aKOHbl (TEOpUS XUMUYECKOrO  CTPOEHMS
opraHuyeckux BeulectB A.M. bByTnepoBa, Teopusi 3N1eKTPOIUTUYECKOM
Avccoumaummn, nepuoamyeckunii 3akoH .M. MeHgeneesa, 3aKOH COXpaHEHUS
Maccbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK XUMUW, (HaKTONOrMYecKme
CBefleHMs 0 CBOWCTBaX, cocTase, MoJy4YeHUn U 6e30MacHOM MCMO/b30BaHNM
BXKHEMLUMX HEeOpPraHWYeckMx W OpraHUYeckKUxX BewecTB B ObITy W
NpaKTUYECKOW [eATeNIbHOCTUN Ye/l0BeKa;

MP63 - yMeTb BbISIBNATL XapaKTepHble MPU3HAKN U B3aUMOCBA3b N3YUYEHHbIX
MOHATWIA, NPUMEHATL COOTBETCTBYHOLLME MOHATUSA NPU ONUCAHUW CTPOEHMS
N CBOMCTB HEOPraHWYecKMx M OpraHMYecKmMx BELLECTB U WX NPeBpaLleHuii;



CNeACTBEHHbIE CBA3M W aKTya/M3UpoBaThb
3ajady, BblABUraTb rMMoTesy ee peLLeHus,
Haxo4WTb aprymMeHTbl A1 [L0Ka3aTe/bCTBa
CBOMX YTBEPX[IEHWIA, 3afaBaTb MapameTpbl
N KPUTEPUM peLLeHus,

MP13 - aHann3upoBaTh NoOJyYeHHbIe B X04e
peLleHns 3afayn pesynbTaTbl, KPUTUYECKU
OLleHMBaTb nx [LOCTOBEPHOCTDb,
MPOrHO3MpoBaTb  M3MEHEHWe B  HOBbIX
YCNOBUSX;

MP31 - noHumatb W  UCMNONb30BaTb
npevMyLLecTsa KOMaHZHOiA n
VHAMBUAYa/IbHON paboThl;

MP32 - BblGuMpaTb TemaTuKy W METOAbI
COBMECTHbIX [eACTBUA C YYETOM O6LLMX
MHTEPECOB, W  BO3MOXHOCTEM  KaKAOro
uneHa KoNeKTuBa,;

MP33 - npuHMMaTb LEIN COBMECTHOM
AeATEeNbHOCTH, OpraHv30BbIBaTb n
KOOpAuHMpoBaTb  [AeNCTBMS no ee

LOCTVXKEHWIO: COCTaBNATb M/aH [enCTBUN,
pacnpefensatb pPofnM C YYETOM MHEHWiA
Y4YaCTHUKOB 06CyXaatb pe3ynbTaThl
COBMECTHOM paboTbl;

MP36 - KOOpPAMHWMPOBATb W BbIMOMHATb
paboTy B yCnoBumax peasibHoro,
BUPTya/lbHOro " KOMOMHVPOBAHHOIO
B3aVMMOLeNCTBUS;

BbISBNATL  B3aMMOCBS3b  XMMMUYECKMX  3HAHWIA  C  MNOHATMSMU U
npescTaBNEHNAMU APYTUX eCTECTBEHHOHAYYHbIX NPeLMETOB,;

MP64 - yMeTb WUCMOMb30BaTb HAMMEHOBAaHWUS XUMWUYECKUX COeAUMHEHWUN
MEeX/YHapo4HOro Colo3a TeOpeTUYeCKOW W MNPUKNagHOW XUMUKM  ©
TPUBMaNbHbIE  Ha3BaHWS  BaXKHEMWMX BelwecTB  (3TWIeH, aueTWuneH,
rnuepuH, eHon, topmanbaerng, YKCyCcHas KWUCIoTa, FULUUH, YrapHbIi
ras, Yrnekucrblii ras, aMmuak, ralleHas W3BeCTb, HeralleHas W3BeCTb,
nUTbeBas cofa W [Apyrux), COCTaBnATb (HOPMY/ibl HEOPraHWYecKux wu
OpraHMyecKMX BELLECTB, YPaBHEHUS XUMUYECKMX Peakumil, OOBACHATb WX
CMbIC/T; MOATBEPXAATb XapaKTepHble XWMWYeCKMe CBOMCTBA BELLECTB
COOTBETCTBYHOLLUMM IKCMEPUMEHTAMI U1 3aMUCAMMN YPaBHEHUIN XUMUYECKNX
peakLumii;

MP65 - yMeTb  yCTaHaBAMBaTb  MPUHAAIEXHOCTb  U3YUYEHHbIX
HeopraHMYyecKMX N OpraHNYecKMx BeLLecTB K OnpefefieHHbIM Kriaccam W
rpynnam CoeauHeHUi, XapaKTepu3oBaTb MX COCTaB M BaXKHeLLME CBOIACTBA,;
onpefensaTb  BUAbl  XUMUYECKUX  CBA3e  (KOBaeHTHasi,  WOHHas,
MeTa/l/IMyecKas, BOLOPOAHAS), TUMbl KPUCT/VIMYECKUX PELLETOK BELLeCTB;
K/laccu(nLMpPOBaTh XMMUYECKME peakLmu;

P66 - BnafeHWe OCHOBHbLIMW MeTOJaMM Hay4HOro Mo3HaHWA BeLLEeCTB U
XUMUYECKMX  ABMIEHWIA  (HabntofeHve,  M3MepeHue,  3KCMEepUMEHT,
MOJenMpoBaHue);

MP67 - chopMMPOBaHHOCTb YMEHWUIA MPOBOAUTL PacyeTbl MO0 XUMUYECKUM
(opMyniaMm U YpaBHEHUSIM XUMUYECKMX peakuuidi C  WCMOoJb30BaHWEM
(M3NYECKMX BENNYMH, XapaKTepU3YHOLMX BELLEeCTBA C KOMMYECTBEHHOM
CTOPOHbI: Maccbl, 06bemMa (HOpPMa/lbHble YCNOBWS) ras3oB, KOIM4YecTBa
BeLLleCTBa; MCMNOMb30BaTb CUCTEMHblEe XUMWYECKME 3HaHUA AN NPUHATUSA
PeLeHN B KOHKPETHBIX XXU3HEHHBIX CUTyaumsaX, CBA3aHHbLIX C BelLecTBaMm
N UX NPUMEHEHUEM;



OK 05
YCTHYIO 1

OcyLecTBnaTb

MUCbMEHHYO
KOMMYHWKaLMIo Ha
rocyapCTBeHHOM A3bIKe
Poccuiickoin  depepaupm
y4eToM 0C0BeHHOCTEN

MP37 -  ocywecTBnaTb  MNO3UTUBHOE
CTpaTerMyeckoe MoBefeHWe B Pas/iNyHbIX
cUTyaumax, NposiBNsATb  TBOPYECTBO U
BOOGpaXkeHwe, 6bITb MHULMATUBHBIM

MP55 - npuHMMaTb MOTMBbLI U apryMeHThI
APYrux nogend npu aHanmse pesynbTaToB
LeaTeNIbHOCTH,

MP56 - npu3HaBaTb CBOe NPaBO U MpaBo
LPYruX Nogen Ha OLLINOKK

JIP33 - COBepLUEHCTBOBaHME $13bIKOBON 1
YMTaTeNbCKOM  KYNbTypbl Kak CpeacTsa
B3aMMOLENCTBNA  MeXay  NogbMu U
No3HaHMA MUPa;

MP21 - BnageTb HaBblKaMW MONYYEHUSA
MHopMaLMM M3 UCTOYHMKOB  PasHbIX
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MP68 - CcHOPMMPOBAHHOCTL YMEHWI  MaHMPOBaTb W BbIMOMHATb
XUMUYECKUA  3KCMEPUMEHT (NpeBpaLleHns OpraHWYecKMx BeLLECTB Mpw
HarpesaHuW, MosyyeHVe 3TUIEHA U U3Yy4YeHUe ero CBOWCTB, KayeCTBEHHbIe
peakuMmn Ha anbfernabl, Kpaxman, YKCYCHYH KUCMOTY; AeHaTypaumns 6eskos
Mpy HarpeeBaHWu, LBETHbIE peakuun 6e/koB; MPOBOAWTL Peakuuy MOHHOMOo
06MeHa, onpefenaTb Cpedy BOAHbIX PacTBOPOB, KaYeCTBEHHbIE peakumn Ha
Cy/nbhat-, KapboHaT- M XNOPUA-aHWOHbI, Ha KaTMOH aMMOHWS; peLlaTtb
JKCMepuMeHTa/IbHble 334aun no Temam “Metannbl™ n "HemeTannibl") B
COOTBETCTBMM C NpaBWIaMn TEXHUKWU 6e30MmacHOCTV npu obpalleHun c
BeLLlecTBaMn 1 labopaTtopHbIM 060pyA0BaHMEM; MPeACTaBNATL pPe3ynbTarthl

XUMUYECKOro 3KCNneprMeHTa B (hopme  3anucu ypaBHeHMM
COOTBETCTBYHOLMX peakumini 1 (hopMynMpoBaTh BbIBOAbl HA OCHOBE 3TWX
pe3ynbTaTos;

MP69 - copmMMPOBaHHOCTb YMEHUA  aHaIM3MPOBaTb  XUMUYECKYHO

WH(OpMaUMIo, NOMyYaeMyro M3 pasHbIX WCTOYHWKOB (CPeACTB MacCOBOWA
nHopMaLmu, cetb VIHTEPHET 1 apyrue);

MP610 - cdopMMpPOBaHHOCTb YMEHWIA CO6MIOAATL MpaBUia 3KOMOTUYECKM
Lies1ecoobpasHoOro nosefeHnst B ObITY M TPYLOBOW AeATENbHOCTU B LEensx
COXpaHeHWs CBOEro 3[0pOBbS W  OKPY)XaloLleil NpupoAHON  cpefbl;
YUMTbIBaTb OMAaCHOCTb BO3AEMCTBMS Ha XKMBble OPraHn3Mbl OMpeaeneHHbIX
BELLECTB, MOHMMas CMbIC/T  MOKa3aTens  npefenbHOM  JOMYCTUMONA
KOHLeHTpauuu.

MP61 - ccopmmpoBaTb MNPEACTABNEHNA: O XMMWUYECKOW COCTaBNSAOLLEN
€CTECTBEHHOHAYYHOW KapTWHbI MWpPa, POM XUMUW B NO3HAHWUW AB/IEHWIA
npupogpl, B (HOPMMPOBAHWM MbILLIEHUSA W KYNbTYpbl JINYHOCTU, ee
(hYHKUMOHa/IbHOW rpamoTHOCTI, HEOOXOAMMON ANS PeLLeHNs NPaKTUYeCKmX
3324 1 3KOMIOrMYeCcKM 0OO0CHOBAHHOMO OTHOLLIEHMSI K CBOEMY 3[0POBbLIO U
NPUPOSHON Cpege;



counasibHOro N KynbTypHOro TMNOB, CaMOCTOATENIbHO  OCYLLECTBNATH

KOHTEKCTa

MOWCK,  aHain3,  CUCTeMaTusaumio U
WHTepnpeTaumio MHGopMaumum  pasinyHbIX
BWAO0B 1 (hOpM MpesCcTaBeHus;

MP22 — co3gaBaTb TEKCTbl B Pas/iMYHbIX
(hopmarax c y4yeToM Ha3HayeHWs
MH(opMauuy 1M LeneBOoM  ayauTopuu,

BblOMpas ONTUMa/IbHYHO popmy
npesCTaBfEHNA N BU3yanmn3aumu;

MP23 -  oueHuMBaTb  [OCTOBEPHOCTb,
NernTUMHOCTb NHopMaLmW, ee

COOTBETCTBME MpPaBOBbIM W MOP&/IbHO-
3TUYECKMUM HOpMaM;

MP24 - - ucnonb3oBaTb  CpefcTsa
NH(OPMaLMOHHBIX UM KOMMYHUKaLMOHHBIX
TEXHOMOMMA B PELUEHUN  KOTHUTUBHbIX,
KOMMYHWKATMBHBIX 1 OpraHn3aLMOHHbIX
3ajad  Cc  cobnogeHneM  TpeboBaHWiA
3PrOHOMUKM,  TEXHWKM  6e30MacHOCTH,
TUrMeHbl, PecypcocOepeXxxeHns, NpPaBoBbIX U
3TUYECKUX HOPM, HOPM MH(OPMAaLNOHHOM
6e30nacHoCTH

MP62 - BnageTb CWUCTEMON XMMUYECKUX 3HAHWIA, KOTOpas BK/HOYAET:
OCHOBOMoONararoLwme MOHATUA (XMMUYECKWIA 3/1EMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTtoma, s-, p-, d-3/1eKTPOHHbIE OPOUTAIM aTOMOB, WMOH, MOMEKYNa,
B/IEHTHOCTb, 3/IEKTPOOTPULATE/ILHOCTb, CTEMeHb OKUCMEHUS, XMMUYecKas
CBA3b, MO/Ib, MOJSIAPHAA Macca, MONSAPHbIA 0ObEM, YINIEPOAHbIA CKeneT,
(hyHKUMOHa/IbHaA rpynna, pagukan, u3oMepus, U30Mepbl, rOMOIOrNYECKNIA
psAAa, roMosory, YrnesoAopobl, KUCIOPOA- 1 a3oTcodepxKallye coefMHeHus,
OMOMOTNYECKM aKTMBHbIEe BellecTsa (Yr/eBofbl, XVpbl, 6enku), MOHOMep,
nonvMMep, CTPYKTYpPHOE  3BEHO,  BbICOKOMOJNIEKYNAPHbIE  COeAUHEHMS,
KpUCTa/i/InyecKas peLueTka, TWUMbl XUMUYECKUX peakumii (OKUCIUTENbHO-
BOCCTAHOBUTE/IbHbIE, 3K30- U 3HAOTEPMUYECKME, PeaKLn NOHHOTO 06MeHa),
pacTBOp, 3/1EKTPONNTLI, HEINEKTPONUTLI, 3/IEKTPONIUTUYECKAsA AnccoLmaums,
OKMCNUTENb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKOW peakLmmn, XMMNYeckoe
paBHOBECUE), TEOPMM U  3aKOHbl (TeopUs XMMUYECKOTO  CTPOEHUA
opraHmyecknx BewectB A.M. byTnepoBa, Teopusi 3MEKTPOIUTUYECKOIA
aviccoumaumm, neprognyeckunii 3akoH 4.1, MeHgeneesa, 3aKOH COXpaHEHUs
Maccbl), 3aKOHOMEPHOCTM, CUMBOSIMYECKNIA A3bIK XUMUW, (haKTONOrMYecKme
CBefleHMs 0 CBOIACTBAaX, COCTaBe, NOMyyYeHUn 1 6e30MacHOM MCMoNb30BaHWUN
BKHEMLLMX HEOPraHM4YeCKMX W OpraHMYyecKMX BewecTB B ObITy U
MPaKTUYECKON [eATeIbHOCTY YeNOBEeKa,;

MP63 - yMeTb BbISIBSATH XapaKTepHble NMPU3HAKN 1 B3aMMOCBSA3b N3YUYeHHbIX
MOHATWIA, NMPUMEHATL COOTBETCTBYHOLLME MOHATUA MPU ONUCAHUW CTPOEHMS
M CBOMCTB HEOPraHWYeCKUX MU OpPraHMYecKmx BELLECTB U WX MPEBPaLLEHWA;
BbISB/IATb  B3aUMOCBA3b  XMMUYECKUX  3HAHWA € MOHATUAMKM  W©
npeLcTaBNeHUAMUN ApYrnx ecTeCTBeHHOHAYYHbIX NPeAMETOB;

MP64 - ymeTb MCMNOMb30BaTb HAMMEHOBAaHUS XUMUYECKUX COeAMHEHUM
MEXJYHapOAHOrO  COKo3a TEOPETUYECKOM W MPUKNaAHOA  XUMUKM 1
TPUBMANbHbIE  Ha3BaHWA  BaXHEWLUMX  BELECTB  (3TUMEH, aueTWneH,



rAnuepuH, eHon, topMabaerng, YKCyCcHas KWCNoTa, FAWUWH, YrapHbIii
ras, Yrnekuc/bld ras, aMmuak, rawieHas W3BeCTb, HeralleHas W3BECTb,
nUTbeBas cofa W Apyrux), CoCcTaBnAaTb (POPMY/Sbl HeOpraHUYyeckux W
OpraHMYecKMX BELLECTB, YPaBHEHUS XUMUYECKMX peakumid, 0OBbACHATb KX
CMbIC/T; MOATBEPXKAATb XapaKTepHble XUMMWUYECKMEe CBOWCTBa BeLLEeCTB
COOTBETCTBYHOLLMMM IKCMEPUMEHTAMU W 3anUCAMU YPaBHEHUIA XUMUYECKMX
peakumii;

MP65 - ymeTb  ycCTaHaBIMBaTb  MPUHALNEXHOCTb  U3YYEHHbIX
HeopraHMyecKnUX U OpraHUYeckux BELLECTB K OMpefefieHHbIM Knaccam U
rpynnamM CoefuHEHUI, XapaKTepmn3oBaTb UX COCTaB Y BaXKHeWLLUMe CBOMCTBa,;
onpefensaTb  BuAbl  XUMUYECKMX  cBA3eld  (KOBa/JEHTHas,  MOHHas,
MeTa/INYecKas, BOAOPOAHAsA), TUMbl KPUCTAIINYECKMX PELLETOK BELLECTB;
KlaccuuLMpoBaTb XMMUYECKNE peakuuu;

P66 - BnageHWe OCHOBHbIMW MeTOJaMW Hay4YHOro MO3HaHWS BELLECTB U
XUMUYECKMX  ABNEHWIA  (HabnogeHve,  M3MepeHWe,  3KCMEPUMEHT,
MOZEeNNpoBaHme);

MP67 - chopMMPOBAHHOCTb YMEHWIA MPOBOAUTL pacyeTbl MO XMMUYECKMM
(hopMynaM ¥ YpaBHEHUAM XUMUYECKMX peakuWil €  UCnosib30BaHWEM
(hM3NYECKNX BENYMH, XapaKTepU3yHLWMX BeLlecTBa C KONYECTBEHHOM
CTOPOHbI: Maccbl, 0bbema (HOpMasibHble YC/OBWSA) Tras30B, KOMMYeCTBa
BELLLeCTBa; MCNOMb30BaTb CUCTEMHbIE XUMWUYECKME 3HAHWUA ANA NPUHATUA
PeLUEHNIN B KOHKPETHbIX YXM3HEHHbIX CUTyauUusX, CBA3aHHbIX C BeLeCcTBamMu
N UX NMPUMEHEHEM,;

MP68 - c(hopMMPOBAHHOCTbL YMEHWI MMaHWPOBaTb W BbINOMHATb
XUMUYECKNIA  3KCNepUMeHT (NpeBpaLLeHnst OpraHWYecKMx BeLLECTB Mpu
HarpeBaHUW, MoslydyeHne 3TUMIEHA U U3YyYeHWe ero CBOWCTB, KayeCTBEHHbIe
peakuun Ha anbernibl, Kpaxmas, YKCYCHYH KUC/OTY; AeHaTypauus 6e/KoB
Npy HarpeBaHWW, LBETHblE peakumMn 6enKoB; MPOBOAUTL PeakLMn MOHHOIO



MK 2.1. BbINoNHATL
MOArOTOBUTE/IbHbIE  PaboThI
npu NpPON3BOACTBE

06/IMLOBOYHbIX, MO3aUUHbIX
N [LEeKOPaTMBHbIX paboT

NnP32 - ChOpPMMPOBAHHOCTb
MWPOBO33PEHUS, COOTBETCTBYHOLLIEr0
COBPEMEHHOMY YPOBHIO PasBUTUA HayKu ©
06LLEeCTBEHHON MPaKTUKW, OCHOBaHHOIO Ha
fnanore  KynbTyp, CMOCOOCTBYHOLLETO
0CO3HaHWIo CBOEro mecTa B
MOMIMKY/IbTYPHOM MUpE;

NIP34 - o0co3HaHMe LEHHOCTU Hay4HOW
[eATeIbHOCTN, TOTOBHOCTb OCYLLUECTBNATH
MPOEKTHYHO 7 1ccnepoBaTenbeKyo
LeaTenbHOCTb MHAMBUAYAILHO W B TPYNME;
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0bMeHa, onpefensaTb Cpefy BOAHbIX PacTBOPOB, KayeCTBEHHbIE peakumn Ha
Cy/bhat-, KapboHaT- U X/OPUA-aHWOHBI, Ha KaTMOH aMMOHWA; peLlatb
9KCMepuUMeHTa/IbHble 3agaun no Temam “MeTtannibl” 1 “"HemeTannsl™) B
COOTBETCTBMM C MpaBuiaMn TEXHUKU 6e30nacHOCTU npu obpalleHun C
BeLlecTBamMy M nabopaTopHbIM 060pyJ0BaHWEM; MPeACTaBNAaTb pe3y/bTaTbl
XMUMMWYECKOT0 IKCMepvMeHTa B (hopMe  3anucu ypaBHEHUI
COOTBETCTBYIOLUMX peakumii 1 (hopMynMpoBaTh BbIBOAblI Ha OCHOBE 3TUX
pe3ynbTaTos,;

MP69 - CcHOPMMPOBAHHOCTb  YMEHWA  aHaIM3MPOBaTb  XMMUYECKYHD
MH(opMaL Mo, MOMyYaeMyto M3 pasHbIX MCTOYHMKOB (CPEeLCTB MAacCOBOM
NH(opMaLnK, ceTb IHTEPHET 1 Apyrue);

MP610 - cthopmMMPOBaHHOCTL YMEHWUIA COOMOAaTb MpaBuia 3KOM0rMYeCcKm
LienecoobpasHoro nosefeHNs B ObITY M TPYAOBOW AEATENbHOCTM B LIENsX
COXpPaHeHUst CBOEro 30pPOBbS W  OKPY>XKaloLel MpUPOAHOM  cpefbl;
YUYMTbIBaTb OMACHOCTb BO3LENCTBUSA Ha XXMBble OpPraHvu3mbl OMNpesesieHHbIX
BEWeCTB, MNOHMMass CMbIC/T  MoKasaTens npeaenbHO  AONyCTUMOW
KOHLeHTpaumn.

MP62 - BnafeTb CUCTEMOM XMMWYECKUX 3HaHWI, KOTOpasi BK/HOYAeT:
OCHOBOIMO/aratoLme NOHATUA (XMMUYECKUIA 3N1EMEHT, aToM, 3/1eKTPOHHas
060/104Ka aToma, S-, p-, d-3/1IEKTPOHHbIE OpOUTaIM aTOMOB, MOH, MOMEKYNa,
B&/IEHTHOCTb, 3/1eKTPOOTPULLATENbHOCTb, CTEMEHb OKWUCMEHWSA, XUMUYECKas
CBA3b, MOJ/Ib, MO/SIPHAas Macca, MONSAPHbIA 00bEeM, YINepPOLHbIA CKeneT,
(hYHKLMOHanbHasa rpynna, pagvkasn, u3oMepus, U30Mepbl, rOMOIOrMYeCcKunil
P4, rOMOIOr, YrieBo4opPOabl, KUC/IOPOA- U a30TcoepXallye coefHeHUs,
OMONOrnyYeckn akTuBHble BelyecTBa (YrneBoAbl, >XUpbl, Gefku), MOHOMep,
rnosvMMep, CTPYKTYpPHOe 3BEHO, BbICOKOMOJIEKY/IIPHbIE  COEeAMHEHUS,
KpUCTa/IMyecKass peLleTka, TUMbl XUMUYECKUX peakumii (OKMCAUTENbHO-
BOCCTAHOBUTE/IbHbIE, 3K30- 1 3HAOTEPMUYECKME, peakLv NOHHOTo 06MeHa),



MP1 - camocTosATe/NIbHO (HOPMY/MPOBaTL W
aKTyasm3vpoBaTb npobnemy,
paccMaTpuBaTh e BCECTOPOHHE;
MP2 - ycTaHaB/MBaTb  CYLUECTBEHHbIN
MPU3HaK WM OCHOBaHWUA A1 CpPaBHEHWUS,
KnaccumKkauum 1 0606LLEHNS;

MP3 - onpegenatb UenuM [eATenbHOCTH,
3afaBaTtb napameTpbl U  KPUTEPUM  UX
LOCTUXKEHUS,

MPS - BHOCUTb  KOPPEKTMBbI B
[leaTeNbHOCTb,  OLUEHMBATb  COOTBETCTBME
pe3ynbTatoB  LUensaM, OLUEHMBATb  PUCKU
NoCneACTBUIA AeATENbHOCTHY,

MP7 - Bnagetb HaBblkaMu  Y4yebHO-
nccneaoBaTeNbCKoM 7 MPOEKTHOM
[leaTeNnbHOCTW,  HaBblKamy  paspeLLeHus
npo6snewm;

MP12 - BbIABNATb NPUYNHHO-

CNeACTBEHHbIE CBA3W W aKTyaM3MpoBaTb
3afavy, BblABUraTb FUMOTE3y ee peLleHus,
Haxo4AuTb aprymeHTbl AnA [0Ka3aTeNbCTBa
CBOMX YTBEPXXAEHWI, 3afaBaTb MapameTpbl
N KPUTEPUW peLLeHus;

MPW - aHanusnpoBaTtb NosyYyeHHbIe B XoAe
peLleHns 3ajaun pesynbTaTbl, KPUTUYECKU

OLEHMBaTb 7 [0CTOBEPHOCTD,
MPOrHO3MpPOBaTb  M3MEHEHME B HOBbIX
YCNOBUSIX;

14

pacTBOp, 3M1EKTPONINTBI, HEINEKTPONUTLI, 3MEKTPONUTUYECKAs AMccolmaLms,
OKWCNNTENb, BOCCTAHOBUTE b, CKOPOCTb XMMMUYECKOW peakuun, XMMUYECKoe
paBHOBECME), TeopMM W  3aKOHbl (Teopus XUMMWYECKOr0  CTPOEHUS
opraHuyeckmx Bewects A.M. bByTnepoBa, Teopusi 3/EKTPOIUTUYECKON
Auccoumaumn, nepuoanyecknin 3akoH .. MeHgeneesa, 3aKkOH COXpaHeHNs
Macchbl), 3aKOHOMEPHOCTW, CUMBO/IMYECKMIA A3bIK XUMUW, (DAKTONOrMYECKMe
CBeAeHNs O CBOICTBAXx, COCTaBe, MOyYeHUM 1 6e30MacHOM MCMONb30BaHWUM
BaKHEMLUMX HEOpraHMYecKMxX W OpraHUYecKMX BELLECTB B ObITy U
NPaKTUYECKOW AesATeNbHOCTU YeNoBeKa;

MP63 - ymeTb BbISB/ATH XapaKTepHble NPU3HaKky U B3aUMOCBA3b N3YYeHHbIX
MOHATUI, NPUMEHATL COOTBETCTBYIOLLME MOHATUA NPU ONMUCAHUW CTPOEHUA
1 CBOMCTB HEOPraHWYeCKMX M OpPraHMYeCKMX BELLEeCTB M UX MPEeBPaLLEeHWA;
BbIABNATb  B3aMMOCBS3b  XMMWYECKUX  3HAHWA € MOHATUAMU  ©
npeAcTaBNEHNAMU APYTUX eCTEeCTBEHHOHAYYHbIX MPeAMETOB;

MP64 - yMeTb WCNOMb30BaTb HaUMEHOBAHUA XUMWUYECKUX COeAUHEHWIA
MEX/YHapoAHOro CoH3a TEOPETUYECKON W  MNPUKNAAHOA  XUMUK  W©
TPMBMANbHblE  Ha3BaHUA  BaXKHEWLWIMX BellecTB  (3TWNeH, aueTW/eH,
rAMUepUH, eHon, gopmanbaerng, YKCycHas KUCNoTa, FAULUH, YrapHbIi
ras, Yrnekuc/bliA ras, aMMUaK, ralleHas W3BeCTb, HerawleHas W3BeCTb,
niTbeBas cofja W Apyrux), COCTaBATb (POPMYy/ibl HEOpraHMYyecKnx W
OpraHMYyecKMX BELLECTB, YPaBHEHUS XUMUYECKUX peakuMid, OOBACHATb WX

CMbIC/1; MOATBEPXKAATb XapaKTepHble XMMWYECKMe CBOMCTBA BeLLECTB
COOTBETCTBYHOLLMMM 3KCMEPUMEHTAMM Y 3aNUCAMU YPaBHEHUIA XUMUYECKNX
peakuuia;

MP65 - yMeTb  YyCTaHaBAMBaTb  MPUHALIEXHOCTb  U3YYeHHbIX

HeopraHNM4YeCKnXx n opraHNM4YeCKMxX BeELLECTB K OrpeaeneHHbIM Knaccam W
rpynnam COG,CI,VIHGHVIVI, XapaKTepunsoBaTtb NX COCTaB U Ba)KHelLLUMe CBOWCTBA;
onpepenaTts BUAbI XUMUYECKNX CcBsA3eNn (KOBaJ'IeHTHaFI, MOHHaA,



MP31 - noHMMaTb M  UCMNONb30BAaTb
npenmyLlecTsa KOMaHZAHOiA n
VHAMBUAYaIbHON paboThl;

MP32 - BblbMpaTb TeMaTUKy W MeTO[bl
COBMECTHbIX [JEWCTBMIA C Y4yeTOM O06LLMX
MHTEPECOB, W  BO3MOXHOCTE  KaXKAOro
unieHa KONMEeKTMBa,

MP33 - npvHMMATL LeM COBMECTHOM
fedaTeNlbHoCTH, OpraHv30BbIBaTh 7
KOOpAMHUpOBaTb  [eNCTBUSA rno ee

NOCTVKEHWIO: COCTaBNSATb MNaH [AencTBuiA,
pacnpegenstb PoM  C  YY4EeTOM  MHEHWN
Yy4aCTHUKOB 06cyxaatb pe3ynbTathl
COBMECTHOIA paboThl;

MP36 - KoopAuHMpOBaTb W  BbIMOMHATD
paboty B YCNoBUAX peasibHoro,
BUPTYa&/IbHOIO 7 KOMOWHMPOBAHHOTO
B3aUMO/IENCTBUS;

MP37 -  ocywWwecTBnaTb  NO3UTUBHOE
CTpaTernyeckoe MoBeAeHNEe B Pas/INYHbIX
cuTyaumsx, MposBNATb  TBOPYECTBO WU
BOOOpaXKeHue, ObITb MHULMATUBHBIM

MP55 - npuHUMaTb MOTUBbLI U apryMeHThbl
APYTUX NIOfein npu aHanuse pesynbTaToB
[leaATeNIbHOCTU;

MP56 - npusHaeaTb CBOe MNpaBO W MNpaBo
APYruX Ntogeit Ha OLLINGKM

MeTa/I/InyecKas, BOAOPOAHASA), TUMbl KPUCTAIIMYECKMUX PELLETOK BELLECTB;
KaccuguLmpoBaTh XMMUYECKME peakLuuu;

MP66 - BnageHMe OCHOBHbLIMW METOAaMM Hay4YHOro MO3HaHWS BeLLecTB U
XUMUYECKUX  SABMEHUA  (HabntofeHve,  M3MepeHue,  3KCMEPUMEHT,
MOZENNPOBaHNE);

MP67 - chopmMMPOBAHHOCTL YMEHWUIA MPOBOAUTL PacyeTbl M0 XUMUYECKUM
(hopMynaMm M ypaBHEHUAM XUMWYECKMX peakuuin C UCMosb30BaHUEM
(hM3NYECKMX BEIMYMH, XapaKTepu3yHLMX BeLLeCTBa C KOMMYECTBEHHOWA
CTOPOHbI: Maccbl, 06bema (HOpMasibHble YC/I0BMA) ras30B, KONMYeCTBa
BELLeCTBa; MCMO/b30BaTb CUCTEMHbIE XMMUYECKME 3HaHMS ANS MPUHATUA
PeLLEHNI B KOHKPETHBIX YXXM3HEHHbIX CUTYyauUmMsX, CBA3aHHbIX C BelyecTBamu
N UX NPYMEHEHWEM,

MP68 - cgopmMMPOBaHHOCTL YMEHMIA MNaHWPOBaTb W BbIMOMHATb
XUMUYECKMI  3KCNEepUMEHT  (NpeBpaLLeHns OpraHWYecKkux BeLecTB Mpu
HarpeBaHuK, MOSlyYeHUe 3TWIEHA WM U3YYeHMEe ero CBOWCTB, KaueCTBEHHble
peakumun Ha anbfernipl, Kpaxmas, YKCYCHYI KUCMOTY; feHaTypauus 6enKoB
MpyY HarpeeaHWu, LBeTHble peakuuy GefikoB; MPOBOAWTL PeakuMn MOHHOTO
06MeHa, onpefensTb Cpefy BOLHbIX PacTBOPOB, KAYECTBEHHbIe peakuun Ha
cynbar-, KapboHaT- M X/IOPUL-aHUOHbI, Ha KaTWMOH aMMOHWSA; peLuaTb
aKCrnepuMeHTasbHble 3afgaun no Temam “Metannbl” ©n "Hemetannbl™) B
COOTBETCTBUM C MpaBuiamy TeXHWKM 6e30MacHOCTU Mpu obpalleHun ¢
BeLlecTBaMM 1 1labopaTopHbIM 060pYA0BaHUEM; MPeACTaB/ATL pe3ysibTaTtbl

XUMUYECKOTO 3KCrnepnmeHTa B (hopme 3anucu ypaBHeHWI
COOTBETCTBYHOLUMX peakuuii U (opMynmMpoBaTb BblBOAbI HAa OCHOBE 3TUX
pesynbTaToB;

MP69 - Cc(HOPMMPOBAHHOCTb YMEHUS  aHa/IM3MPOBaTb  XUMUYECKYHO

MH(OPMALMIO, MOMyYaeMyt0 W3 pPasHbIX MCTOYHMKOB (CPEACTB MaccoBOM
MHGopMaLWK, CeTb VIHTEpHET 1 Apyriie)



2. CTPYKTYPA N COAEP>XAHVE YYEBHOI O NMPEAMETA

2.1. O6bem yyebHOro npegmeTa 1 BUAbl y4e6HOWN paboThl

Bug yyebHoli paboThbl O6beM B Yacax
O6beM 06pa3oBaTeNbHOM NporpaMMbl Y4e6HOT0O nNpegmeTa 72
O6sa3aTenbHas ayanTopHas Harpyska: 72
TEOPeTUYECKMNE 3aHATUA, 44
B T.4. B ()opMe NpaKTMUeCcKon NoAroTOBKM —
npakTU4eckKune 3aHATUA, 20
B T.4. B ()OpMe NPaKTUYECKO NoAroToBKM 8
nabopaTopHble 3aHATUS, 8
B T.4. B (DOPMeE NPaKTUYECKON NOAroTOBKM 6

CamocToAaTeNbHad pa60Ta,
B T.4. B (DOPME NMPaKTUYECKO NOAroTOBKM

MHanBMAYyanbHbl i NPOeKT —

MpomexyToyHaa aTTecTayma:
-ondepeHUMPOBAHHbIM 3a4eT 2



2.2. TemaTUYeCcKuUiA NnaH 1 coaepXkaHne y4ebHoro npeameTta

HanmeHoBaHue
pasfenoB n Tem

1

Copep>xaHue y4ebHOro matepumana v opmel
opraHusaunm fesaTe/sIbHOCTM 0b6y4vato L nxcs

Pasgen 1. OCHOBbI CTPOEHUS Bel,ecTBa

Tema 1.1.
CTpoeHue aTomoB
XUMNYECKNX
3/1EMEHTOB U
npupoaa
XUMUNYECKOM
CBA3N

Tema 1.2.
MeproanyecKuin
3aKOH 1 Tabnmua
O.N. MeHpeneesa

TeopeTuueckoe 3aHATHe. ATOMHO-MOJIEKYNSAPHOE YUYEHME.
CoBpemMeHHasas Mofefnb  CTPOeHWA aToma.  DNeKTPOHHas
KOH(urypauma  atomMa.  Knaccugmkaumss — XMMUYeCKUX
aNemMeHToB (S-, p-, d-3MemeHTbl). BaneHTHble 3/1EKTPOHDI.
BasieHTHOCTb.  M30TOMbI, OCHOBHOE U BO30Y)XKAEHHOE
COCTOSIHME aToma, rmbpuamn3aLns aToMHbIX opouTae.
TeopeTnueckoe 3aHsaTue. XUMUYECKAA CBA3b.

ANeKTPOHHasA npupoga XUMUYECKOM CBA3N.
SNeKTPoOTPULATENBHOCTD. KoBasieHTHaa  CBA3b, ee
Pa3HOBMAHOCTM WM MeXaHU3Mbl 00pa30BaHUA (OGMEHHbIN W
[OHOPHO-aKLUENTOPHbIN).  VoHHasa cBA3b. MeTanmyeckas
CBA3b. BopgopogHas CBA3b. MexxmoneKkynsapHble
B3aMMOAENCTBUS.

MpakTuuyeckoe 3aHATMe Nol. PelUeHME NPaKTUYECKNX
3aflaHniAi Ha COCTaB/fieHMe 3NEKTPOHHO-rpatimyecknx opmyn
3N1emMeHTOB 1 -4 nepuoaos

TeopeTnyeckoe 3aHATHNE. nepI/IO,CI,I/ILIeCKaFI cnucrtemMa
XuMmnyeckmx anemeHtos .. MeHgeneesa.

lMepuognyeckas cucTeMa XUMUYECKUX 3nemeHTos /..
MeHpaeneesa. I'pynna. Mepuog. MeproanyecKunin 3aKoH.

17

O6beM
B yacax

B Tom uuncne
npakTu-
yeckas

noaroToBKa

4

Kogabl 06WMNX KOMMNETEHLUA 1
NIMYHOCTHbIX, MeTanpeaMeTHbIX,
npeaMeTHbIX Pe3ynbTaToB,
hopMMpoOBaHNIO KOTOPbIX
CNocob6CTBYET 3/1EMEHT NPOrpamMmMmbl
5

OK 05, /1IP33, MP21, MP22, MP23,
MP24, NMP61, MNMP62, MNMP63

OK 05, /1IP33, MP21, MP22, MP23,
MP24, MP62, MNP63, MNP65

OK 04, NP32, P34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13, INP62

OK 05, JIP33, MP21, MP22, MP23,
MP24, MP62, MNP63, MNP64



Pasgen 2. Xumnyeckune peakuymm

Tema 2.1.
Twvinbl
XUMUYECKNX
peakuuii

Tema 2.2.
DNeKTponnTmnYec-
Kas guccoumaums
N OHHbIV OOMEH.

TeopeTnueckoe 3aHaTue. XMMUYECKME peakumn.
Knaccugukayms n TUnbl XMMUYECKUX pPeakuMin ¢ yvacTmem
HeopraHN4eCcKnx BELLECTB. KonnyecTBeHHbIE OTHOLUEHMA B
XNMnmn

MpakTuyeckoe 3aHATUe Ne2. PelleHnMe 33gay  Ha
KO/INYECTBEHHbIE 3aKOHbI B XUMUW.

PacueTbl N0 ypaBHEHUSM XUMUYECKUX peakumil. Monb Kak
eMHMLA KOonnMyecTsa BellecTBa. MonspHas macca. 3aKOHbl
COXpaHeHUs Maccbl U 3Heprun. 3akoH Asoraspo. MonspHblil
06beM rasoB. OTHOCMTeNbHas MAOTHOCTb rasos. Peakuuu
KOMMN/IEKCOOOpa3oBaHWA € y4yaCTMEM  HEOpraHMYecKmx
BellecTB (Ha nMpumepe TUAPOKCOKOMINEKCOB LMHKA W
ATIOMUHNSA).

TeopeTuueckoe 3aHATWe. TeOpUA  3NIEKTPONIMTUYECKON
amccoumauun,

Teopus  3MEKTPONUTUYECKON AMccoUMaLmn.  DNeKTPOu3.
Mmaponus coneir. 3HayeHWe ruaponmn3a B OUONOTMYECKUX
06MeHHbIX  npoueccax.  lMpumeHeHne  rugponusa B
MNPOMBILUTIEHHOCTW.

Na6opaTtopHoe 3aHaTMe Nel. liccnegoBaHue pasMUHbIX
TUMNOB XMMUYECKMX peakuuit.

WccnenoBaHme peakumin pasnoXXeHusi, CoeanHeHMs, 06MeHa,
3ameLLeHmna. KatainTnyeckmne peakumm n HekaTaIMTuyeckue.
KoHTponbHasa pa6ota Nel. CTpoeHue BellecTBa U
XUMUNYECKNE PeaKLNN.

18

OK 05, NIP33, MP21, MP22, MP23,
MP24, T1P61, MNP62

OK 04, NP32, NP33, MP31, MP32,
MP33, MP36, MP37, MPS55, MP56,
MP62, MNMP63, NMP67

OK 02, NP23, JTIP24, MP6, MP16,
MP17, MP18, INMP62, MNMP63, MNP64,
P65, INP66

OK 02, MK 2.1, JIP25, J1P26, J1P32,
MP21, MP24, TP62, MNMP63



Pasgen 3. CTpoeHUe U CBOMNCTBA HEOPFaHMYECKNX BeLLEeCTB

Tema 3.1.
Knaccudmkaums,
HOMeHK/aTypa v

CTpOeHMe
HeopraHM4yecKunx

BELLIECTB

Tema 3.2.
dusnkKo-
XUMUYECKune
CBOICTBA
HeopraHN4ecKmx
BeLLeCTB

TeopeTuueckoe 3aHATHe. HeopraHnyeckune BeLLecTBa.
Mpegmet HeopraHn4ecKoi XUMUMN. B3anmocBsa3b
HeopraHM4eckmx BeLlecTB. Knaccugukaums HeopraHM4eckunx
BeLLlecTB. pocTble N CNOXKHble BewecTBa. OCHOBHbIE Kacchl
C/IOXKHbIX BeLlecTB (OKCUabl, TMAPOKCUAbI, KUCMOTbI, COMW).
HomeHKknaTypa 1 Ha3BaHWe HEOPraHMYeCcKMX BELLECTB UCXOAA
M3 UX XMMMUYECKOIN (hOPMY/bl UM COCTaBNEHWE XMMUYECKOIA
(hopMmy bl UCXOAA U3 Ha3BaHWS BELLECTBA MO MeX/AyHapOoaHOW
NN TPMBUANbHOW HOMEHKATYpE.

MeXXMoneKynsipHble B3ammogencTauna.  Kpuctannormaparbi.
ArperatHble COCTOAHWA BellecTBa. KpucTanmyeckne wu
amop(Hble BewleCcTBa. TuMbl KPUCTANIMYECKUX PeLLEeTOK
(aTomHasA,  MoneKynspHas, MNOHHa4, METa/I/INYECKas).
3aBMCMMOCTb  (IM3MYECKMX CBOWMCTB BeLlecTBa OT TuUMa
KpUCTa/IIMYECKOA  pelueTkn.  TMpuumHbl  MHOroo6pasus
Bewects. CoBpeMeHHble  MPeACTaBfieHUss O  CTPOEHWUM
TBEPAbIX, >KUAKMX W ra3oo6pasHbIX BELIECTB. JKuakue
KpuCTaN/bl.

MpakTuueckoe 3aHsaTue Ne3. COCTaBMEHME XUMUYECKOW
(hopMy/ibl BeLLEeCTBa.

TeopeTunyeckoe 3aHATue. MeTanbl N HEMETaNbI.

O6ue (U3MYeCKMe U XMMUYECKME CBOICTBA METa/I/IOB.
Crocobbl MoMy4YeHns. 3HaUYeHUe METa//IOB U HEMETA/IOB B
MPUPOJE W >XKM3HEAESTENIbHOCTM YenoBeKa U OpraHu3MOB.
Kopposusi MeTannoB: BWbl KOPPO3WW, CrOCOGbI 3aLiUThI
METa/1/10B OT KOPPO3UMN.

O6ue (U3MYeckre M XUMUYECKUE CBOICTBA HEMETAINIOB.
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OK 05, JIP33, MP21, MP22, MP23,
MP24, 1P61, P62, MNMP65

OK 04, JTIP32, NP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
P62, MNP65

OK 02, JTP23, P24, MP6, MP16,
MP17, MP18, MP61, MNP62, MNMP63,
MP64,, NMP65, NMP610



TunnyHble ceoiictea MeTaios 1Y - YII

rpynn. Knaccugukaums W HOMEHKNatypa COefUHEHWIA
HemeTaioB.  KpyroBopoTbl  OMOreHHbIX  3/1EMEHTOB B
npvpoje.

TEODETI/ILIECKOG 3aHdATHne. OCHOBHbIe KnacCbl
HeopraHW4eCcKunx BELLECTB.

XMMUYEeCKMe CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHWYecKux
BeLlecTB (OKCWMAOB, TMAPOKCUAOB, KWUC/MOT, CONerl u Aap.).
3aKOHOMEPHOCTV B M3MEHEHMMN CBOWCTB MPOCTLIX BELLECTB,
BOAOPOAHBIX COEANHEHWUIA, BbICLLUNX OKCUAOB W

rMAPOKCUOB.

MpakTuueckoe 3aHaTue Ned. CocTaBneHMe YpaBHEHWIA
XUMMUYECKNX peakLuil.

CocTaB/eHme ypaBHEHUI XMMUYECKMX peakuuii ¢ yvacTmem
MPOCTbIX U CMOXHbIX HeOopraHWYecKMX BeLLecTB: OKCWUOB
METa/INIOB, HEMETa//IOB M aM()OTEPHbLIX  3/IEMEHTOB;
HEOpraHM4yecKMx  KUCMOT, OCHOBaHW 1”1 amMPOTEPHbIX
rMAPOKCMA0B, HEOPraHNYECKNX COJER, XapaKTepusyoLmx nx
CBOMCTBA.

MpakTuyeckoe 3aHaTMe  Nob.  PelleHWe  MPaKTUKO-
OPVEHTMPOBaHHbIX 33faHWin Ha CBOMCTBA HEOpraHW4ecKuX
BELLECTB.

Na6opaTopHoe 3aHsTMe Ne2. lIccnepoBaHue CBOWCTB
METa/I/10B U HEMETa/1/10B

WccnefoBaHne — (U3MYECKUX U XMMWYECKUX  CBOICTB
MET&//IOB M HeMeTa/iNioB. PelleHne 3KCrepuMeHTaTbHbIX
3afja4 no CBOWCTBAM XWMWYECKUM CBOMCTBaM METa//I0B M
HEMETa/I/1I0B, MO Pacro3HaBaHWIO N MOYUYEHWUID COeAVHEHUI
MEeTa/1/I0B N HEMETAJI/I0B.
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OK 05, JIP33, MP21, MP22, MP23,
MP24, NP63, MNMP65

OK 04, /IP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MP62, 1NP64, NP5

OK 02, MK 2.1, N1IP25, 11P26, JIP32,
MP21, MP24, 1NP62, MP63, MNP64,
P65, INMP66

9

OK 02, MK 2.1, N1P25, P26, NTIP32,
MP21, MP24, P63, INMP64, MNP65,
P66, P68



Pasgen 4. CTpoeHMe N CBOMCTBA OpraHMYeCKMX BelLecTB

Tema 4.1.
Knaccngumkaums,
CTpOEeHUe n
HOMeHKnaTypa
OpraHN4ecKunx
BeLLleCTB

KoHTponbHasa pa6ota Ne 2. CBOICTBa HeopraHN4eckmnx

BELLECTB

TeopeTuyeckoe 3aHaTue. [1peaMeT OpraHNYeCKONn XUMUK.

B3anmocBA3b HeopraHWYecKMxX W OPraHUYeckuX BeELLECTB.
XUMWNYECKOe CTPOeHWe KaK MopsfoK COefMHEHUs aToMOB B
MOJIEKY/IE COr/TaCHO WX BaSIEHTHOCTU. OCHOBHbIE MOMOXKEHUS
TEOPUN XUMUYECKOTO CTPOEHMSI OpraHUYecKux COoeAnHEHWIA
AM. byTnepoBa. YrnepoaHblIi
MOJieKy/ibl. MonekynspHble U CTPYKTYpHble (pa3BepHyTble,
COKpALLEHHbIE) XMMMNYeCKMe PopMy/ibl. 3aBUCUMOCTbL CBOMCTB
BELLECTB OT XMMUYECKOTO CTPOEHUSA MOJIEKYI.
TeopeTnyeckoe saHaTUe. VI30MEPUA B OPraHNYECKON XUMUN,

V3omeprs u 130Mepbl (CTPYKTYpHas, reoMeTpuueckas (umc-
TpaHc-m3omepwst). KpaTHOCTb XMMWUYECKON CBA3W. TloHsATME O

(hyHKLMOHaNbHOM

rpynne.  MpuHUMMbI

CKenet

OpraHn4ecKom

Knaccugumkaumm

OpraHnyecKknx coefuHeHnA. MexayHapogHas HOMeHKaTypa v
MPUHLMMbI HOMEHKNATYPbl OPraHNYECKUX COEAVHEHWIA.

MpakTunueckoe 3aHATMe No6. CocTaB/lieHMe CTPYKTYPHbIX
(hopMy/1 OpraHNYeCcKmnx BeLLECTB.
HomeHKnaTypa opraHUyecKmnx COefMHEHUI OTAeMbHbIX K1acCoB

(HacblLWweHHbIe,
Yr1eBOLIOPOABI,

Kap6OHOBbIe KUC/IOTbI

HeHacCbILLEeHHble
CnnPTbl,  peHosbI,

n

apomaTnyecKyie

aNbAErNabl,  KETOHBbI,

n gp.) CocTaBneHue MOHbIX W

COKpALLEHHbIX CTPYKTYPHbIX (hOPMY/N OpraHWYecKuX BeLLEecTB
OTAENbHBIX  KMACcCOB,  MCMOMb3yS

CUCTEMATUYECKON

HOMEHKNATYpe.

nx
PacueTbl

HasBaHMa Mo
NpOoCTeiLLel

(hopMy/ibl OPraHUYecKoli MOMEKY/bl, UCXOAS U3 3MIEMEHTHOMO

cocTasa (B %).
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OK 05, J/IP33, MP21, MP22, MP23,
MP24, TP61, MNP62, NP63

OK 05, JIP33, MP21, MP22, MP23,
MP24, 1MP62, MNP63, MNP64, MNMP65

OK 04, NP32, JTIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
MP62, MP63, NP64, rNP65



Tema 4.2.
CsoiicTBa
OpraHMyecKmx
COEIMHEHWI

TeopeTnyeckoe 3aHsaTue. [1peaenbHbIe YrieBoLopoabl.
"OpeHve MeTaHa Kak OAWH 13 OCHOBHbIX MCTOYHMKOB TeMa B
MPOMBILUNIEHHOCTM M ObiITy.  CBOICTBA  MPUPOAHbIX
YrNeBOAOPOMOB, HaxOXAeHWe B NpuUpoae W NpUMeHeHUe
aKaHoB

TeopeTnueckoe saHaTue. HenpegenbHble 1 apoMaTUYeCKme
YrNeBOLOPOAbI.

Monmmepusaums 3TUNEHa Kak OCHOBHOE HamnpaB/eHWe ero
NCMOMb30BaHWs.  [OpeHMe  aueTWneHa Kak — WCTOYHUK
BbICOKOTEMMEPATYPHOr0 MJaMeHN [N CBapKM W Pe3sku
MeTaoB;

TeopeTnyeckoe 3aHATUe. Kucnopoacozepxatime
OpraH14ecKune CoeauMHeHNs.

CnupTbl 1 NpocTble 3Mpbl, (eHONbI, abAernabl N KETOHbI,
KapOGOHOBbIE KMCMOTbl M KX MpoM3BoAHble. [paKTUyeckoe
MPUMEHEHNE  3TWUNEHTINKONS, riuepuHa,  eHona.
MprMmeHeHne opManbaernaa, aueTanbaernaa, YKCYCHON
KMCMOTbl. Mblla Kak COMM BbICLUMX KapOGOHOBbIX KMUC/OT.
MotoLume CBOICTBA MbINa;

TeopeTuueckoe 3aHATUe. A30TCOLEPXKALLME OpPraHUYecKue

COeJUHEHNS.
AMVHbI 1 aMUHOKWCOTbI, 6E/KN.

TeopeTnyeckoe 3aHATKe. CBoilcTBa  OpraHnYyeckux
COEIMHEHWA.

Knaccugmkaums 1 0COBGEHHOCTM OPraHWYECcKMX peakLmii.

PeaKUWOHHbIe LEeHTpbl. Pagmkansl. MNepBoHayYasibHbIE NOHATUA

0 TMNax 1 MexaHM3Max OpraHMYecKnx peakuuil.

MpakTuyeckoe 3aHAaTue No7. PelleHNe TeHETUYECKUX

Lieroyek opraHMyecKmnx BeLLEeCTB.

PelleHMe LeMnoYek NPeBpaLLleHNA Ha TeHeTUYECKYH CBS3b
22

OK 05, JIP33, MP21, MP22, MP23,
MP24, P62, NMP64, MNP65

OK 05, /IP33, MP21, MP22, MP23,
MP24, T1P62, P64, MNMP65

OK 05, /1P33, MP21, MP22, MP23,
MP24, 1P62, P64, MNP65

OK 05, JTIP33, MP21, MP22, MP23,
MP24, P62, P64, 1NP65

OK 05, JZIP33, MP21, MP22, MP23,
MP24, NMP62, 1NP64

OK 04, N1P32, NP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P62, P64, NP65



Pasgen 5. KnHetmyeckme v TepMognHamMmmyeckme 3aKOHOMEPHOCTU NPOTEKAHNA XUMNYECKNX JeaKLmnii

Tema 5.1.
KunHeTnyeckue
3aKOHOMEpPHOCTHU
npoTeKaHus
XUMUNYECKUNX
peakumi

MeXxay KnaccaMn opraHM4YeckKmnx COG,U,I/IHEHI/II‘/JI C COCTaBneHnemM
Ha3BaHWM OopraHn4yecknx COEAVIHGHI/IVI no Tpl/IBVIa}'IbHOVI nnn
MEX/IYHapOAHOW CUCTEMATUYECKOM HOMEHKMaType. PelleHne
pacyeTHbIX 3afady Mo YpaBHEHWAM peakuuii C y4vacTuem
OpraHNYyecKux BELLECTB.

Na6GopaTtopHoe 3aHaTue Ne3. [lonydyeHne 3TuneHa W
M3y4eHune ero CBONMCTB

I'IonyquVle 3TWNEeHa 13 3TaHO/la B na6opaTop|/||/| n n3yvyeHue
ero CbVISI/Il-IeCKVIX N XUMUYECKNX CBOICTB.

CocTaBrnieHne peaKLWIVI npucoeanHeHna 1 OKUC/IEHNA Ha
npvMepe aTWUeHa. PelleHre pacyeTHbIX 3a4ay C
MCNONb30BaHMEM MIOTHOCTY ra3oB MO BOAOPOLY M BO3LYXY.
KoHTponbHas pa6ota Ne3. CTPyKTypa 1 CBOWCTBa
OpraHNYyecKux BELLECTB

TeopeTuueckoe 3aHaTne. CKOPOCTb XMMUYECKOI peakLmm
Xumundeckve — peakumu.  Knaccugukaums — XMUMUYECKUX
peakumii:  no  asoBoMy cocTtaBy  (TOMOreHHble 1
reTeporeHHole), rno 1CNOMb30BaHUIO Katanmsaropa
(KaTanuTuyeckre N HekaTaMTnuyeckme). CKOpoCTb peakumu,
ee 3aBMCMMOCTb OT pas3MyHbIX  (DAKTOPOB:  NPUPOAbI
pearvpylowmx  BELLECTB,  KOHLEHTpauuu  pearmpyrowmnx
BeLecTs, Temnepatypbl (Mpasuno BaHT-Iodda), nnowagm
peakLOHHON MOBEPXHOCTW, HamMuua Kartanusatopa. Ponb
KaTasm3aTopoB B NPUPOLE Y NMPOMbILLNEHHOM MPOU3BOACTBE.
SHeprua  akTmMBauun.  AKTMBMPOBaHHbLIN  KOMIJIEKC
Katanmsatopbl 1 Katanms. Pofb KaTanM3aTopos B MPUpoAe U
MPOMbILLIEHHOM MPOWN3BOACTBE.
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2

OK 05, OK 04, /IP33, MP21, MP22,
MP23, MP24, 1NP62, INP63, MNP64,
P65, INMP66, MNP68

OK 02, JIP23, J1IP24, MP6, MP16,
MP17, MP18, P62



MpakTuyeckoe 3aHATMe Ne8. PacuyeTbl C MCMOMNb30BaHWMEM
npuHuuna fle LLarense

BnvsiHMe pasniMuHbIX (haKTOpOB Ha W3MEHEHVe paBHOBECUS
XVMUYECKMX peakumid. 3aKoH AeACTBYHOLMX MAcC M KOHCTaHTa
XVMNYECKOr 0 PaBHOBECKS. PacueTbl PaBHOBECHbIX
KOHLEHTPaLWn pearpyrowyx BeLecTB U NPoAYKTOB peakLyiA.
PacuyeTbl  TennoBoro  adipekta  peakumn.  HaxoxaeHwve
HanpaB/ieHUs CMeLLEHNs PaBHOBECUS XMMWYECKON peakumn u
aHaM3 (hakTopOB, BIMAIOLLMX Ha CMELLEHVE PaBHOBECKS.

Pasgen 6. lucnepcHble CUCTEMBI.

Tema 6.1.
JucnepcHble
CUCTEMBI U
(hakTOpbl UX
YCTONYMBOCTU

Tema 6.2.
ViccnepnoBaHve
CBOWCTB
ANCNEPCHbIX
CUCTEM ANA KX
naeHTUOMKaLnn

TeopeTuueckoe 3aHaTue. PacTBOpeHMe Kak  (h13MKO-
XMMWYECKMIA NpoLiecc.

[vicnepcHble cucTembl.  KonnomgHble cUCTEMbL.  VICTUHHbIE
pacTBOpbl. PacTBOpeHMe KakK (hU3MKO-XUMUYECKUIA MpoLiecc.
PacTBopb!. Cnocobb! MPUroTOB/IEHMA pacTBOPOB.
PacTtBopuMOCTb. MaccoBas [0/ PaCcTBOPEHHOrO BeLLEeCTBa.
MpefenbHO 4oMyCTUMblE KOHLUEHTpaLUM U UX UCMONb30BaHVe B
OLEHKe  3Konoruyeckor  6esonacHocTn.  Knaccutukauys
AMCMEePCHbIX cucTem Mo coctasy. CTpoeHWe W (hakTopbl
YCTOAYMBOCTUN ANCMEPCHBLIX CUCTEM. Pacro3HaBaHWe UCTUHHBIX
pacTBOPOB, KO/IIOMAHbLIX PacTBOPOB U IPybOAMCHEPCHBLIX
cuctem. CTpoeHMe Muuennbl.  PaccemBaHve cBeTa Mpw
MPOXOXAEHWN  CBETOBOTO  Myyka  Yepe3  OMTUYECKM
HeoHOPOAHYO cpeny (adekTa TuHAans).

Na6opaTopHoe 3aHATUe Ned. [1pUroTOBNIEHNE PacTBOPOB
MpurotoBneHme pacTBOpOB 3afjaHHON (MonsipHoi)
KOHLEHTpaumn (C npakTUKO-OpUEHTMPOBAHHLIMU BOMpPOCaMW),
onpegeneHne cpeabl BOAHLIX PacTBOPOB.
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OK 04, MK 2.1, IP25, NP26, 1P32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, NMP62

OK 02, JTIP23, /1P24, MP6, MP16,
MP17, MP18, P62

OK 02, MK 2.1, 11IP25, N1P26, J1P32,
MP21, MP24, T1P62, P64, P66,
MP67, NMPy8



MpodeccMoHanbHO-0PMEHTMPOBAHHOE COAepXaHue (coaepXXaHue NPUKNAAHOro MOAYNS)

Pasgen 7. XuMus B 6bITY Y NPON3BOACTBEHHON AeATENbHOCTM YenoBeKa

Tema 7.1.
XnMuns B 6bITY 1
MPOU3BOLCTBEH-

HOWA
[eATeNIbHOCTM
yenoBeka

TeopeTnyeckoe  3aHsATHE. Hoseillune  [OCTVKEHMS
XVMWUYECKON HayKW.

Ponb XMunm B 06ecreveHnr aKoNorMYeckon, aHepreTUYecKoii
M NULLEBOA 6e30MacHOCTW, pasBUTUM MeLuuuHbL. [Mpasunia
MoncKa ¥ aHanmsa XMMUYECKON MH(OpMaL N 13 pas/iyHbIX
NCTOYHWNKOB.

MpakTuueckoe 3aHATMe Ne9. COCTaB/IEHVE KENCOB Ha TeMy
«XUMUSA B Npoheccnm Mactepa OTAEN0UHbIX CTPOUTENBHbIX U
[eKOpaTBHbIX paboT»

Kelicbl (¢ yyeTtom  6yayweii  npogecCroHaIbHOM
[eATeNbHOCTM) Ha aHa/In3 MH(opMaLmm 0 NPOM3BOACTBEHHOW
[eATeNbHOCTU  YesioBeKa, CBA3AHHOM C  MepepaboTKoA U
MoNyYyeHWeM  BeLecTB, a Takke C  3KO/Or1yecKomn
6€e30MacHOCTbHO.

MpakTuueckoe 3aHATMe Nel0. 3allMTa KeCcoB Ha Temy
«XUMUS B Npoeccn MacTepa OTAENOYHbIX CTPOUTENbHBIX U
[leKOpaTUBHbIX paboT».

MpeacTaBneHve pe3y/bTaTtoB peLleHnst KeMcoB (BbICTYMIEHMe
C npe3eHTaLuein)

MpomexyTouHas aTTecTauma (GUPPEPEHLMPOBAHHDIN 3a4€eT)

Bcero:
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72

14

OK 02, MNK 2.1, JIP25, J1P26, J1P32,
NP33, MP21, MP24, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P61, rPe9

OK 02, MK 2.1, JIP25, N1P26, JTP32,
NP33, MP21, MP24, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P61, rPe69

OK 02, 1K 2.1, 11P25, J1P26, N1P32,
NP33, MP21, MP24, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MP69



3. YCNoBA PEAJTMSALUUNN TTPOIPAMMBbBI YHEBHOI O NMPEAMETA

3/1. MaTtepuasibHO-TEXHUYECKOe 06ecreyeHme

[ns ocBoeHus nporpaMmmbl yyebHoro npegmera OOIl15.12 Xumua B
OBMNOY «K3MT» wumeetcs y4yebHbll  KabWHET  «ECTeCTBEHHOHAY4Hble
ANCLUNINHBI.

[MomeLleHNe KabuHeTa OCHALEeHO TMMOBbIM 060pPYAOBaHWEM, B TOM YMUC/e
Crneynanm3vpoBaHHOM  y4eOHON  MeGenbld M cpefcTBaMn  OBY4YeHWs,
HEOOXOAUMbIMUA ~ ANA  BbINOMHEHWS  TPebGOBaHWA K  YPOBHIO  MOArOTOBKM
06yyaroLLmxcs.

OcHalleHne yyebHoro KabuHera:

- MOCaf0yHble MecTa Mo KO/MYECTBY 00yuYatoLLMXCS;

- paboyee MecTo npenojasarens;

- NpogeccCUoHaIbHO-0PMEHTUPOBAHHbIE 3a4aHUS.

Anfaktnyeckme matepuasbl:

-MEeTOANYECKME PEKOMEHAAUMN NO BbIMOMHEHUIO MPAKTUYeCKUX paboT no
yuebHOMy npeameTy OOIM16.12 Xumus;

- KOMMJIEKT 3a[aHuin 4N1s NPoBefeHNsS NMUCbMEHHbIX KOHTPO/IbHbIX paborT;

- KOMMeKT 3ajaHuni ans npoBeseHus MUCbMEHHOI 0
AnddepeHUMpPOBaHHOI O 3a4eTa.

TexHn4Yeckme cpefcTaa 00yyeHus:

- MEPCOHa/IbHbIA  KOMMbIOTEP € JINLEH3MOHHBIM  NPOrpaMMHbIM
obecneyeHunem,;

- TMPOEKTOpP C 3KPaHOM.

3anbl:

BrbnunoTeka, YMTabHbIA 3a1 C BbIXOAOM B CeTb VIHTEPHET.

3.2. VHpopmaLmnoHHOe obecrieyeHme peannsaymm nporpaMmmbl

[na peannsaumy nporpammbl B 6M6motedyHoM goHae OBMOY «K3AMT»
MMEITCA reyaTHble W 3/MIeKTPOHHble 06pasoBaTe/ibHble U UH(POPMAaLMOHHbIE
pecypcbl Ans UCNoNb30BaHUA B 06pa3oBaTe/lbHOM NpoLecce.

3.2.1. OCHOBHbIE UCTOYHUNKN

1 Xvmud: y4yebHUK ans cpefHero npodeccnoHanbHoro obpasosaHus / HO.
A. Jebepes, . H. dapgees, A. M. Tony6es, B. H. LUanosan; nog o6uiei

pefjakumein I, H. ®PageeBa. — 2-e wu3g., nepepab. u pgon. — Mocksa:
N3patensctBo HOpant, 2023. — 431 c¢. — (NpodeccnoHanbHoe obpa3oBaHne). —
ISBN 978-5-9916-7723-3. — TeKCT: 3MeKTpoHHbI // Obpa3oBaTe/ibHas

nnatcopma KOpanT [cainT]. — URL.: https://urait.ru/bcode/513073
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https://urait.ru/bcode/513073

2. AHrHoreHoBa, V. B. Xumusa: y4yebHUK W NPaKTUKYM AN CpeaHer(
npodeccrnoHanbHOro obpasosaHus / V. B. AHgmHoreHosa, A. B. babkos, B. A
MonkoB. — 2-e u3f., ucnp. n gon. — Mocksa: M3gatensctBo HOpawT, 2023, —

291 c¢. — (MpodpeccnoHanbHoe o6paszoBaHne). — ISBN 978-5-534-11719-6. —
TeKCT: aneKTpoHHbIA // ObpasoBaTenbHad nnatgopma HOpant [cant]. — URL:
https ://urait.ru/bcode/513807

3.2.2. JonoNHUTENbHbIE NCTOYHUKMN

1. Xumus. 3agavHuK: yyebHoe nocobue ana cpefHero npogecCUoHanbHOro
obpasoBaHus / HO. A. Nlebeaes [u ap.]; nog obuein pepakunent I'. H. dageesa. —

Mockea: W3pgaTensctBo HOpaitt, 2023.— 236 ¢c.— (INpodeccroHanbHoe
obpaszoBaHune).— ISBN 978-5-9916-7786-8. —  TeKCT: 3NEKTPOHHbIA //
O6pasoBaresibHas nnatgopma FOpainT [canT]. —

URL.: https://urait.ru/bcode/513091

2. 3ailues, O. C. Xumusa. J1labopaTopHblii NPakTUKyM M COOPHUK 3afauv:
yyebHOe nocobve Ona  CpefHero  npogeccroHasibHOro  obpasoBaHus /
O. C. 3aiiueB.— Mockea: W3patensctBo  HOpant, 2023.— 202c.—
(MpoeccnoHanbHoe o06pa3oBaHne).— ISBN 978-5-9916-8746-1. —  TekcT:
ANeKTPOHHbIN  //  Ob6pasoBaTenbHad  nnatgopma  HOpant  [cailT]. —
URL.: https://urait.ru/bcode/513541

3.2.3. VIHTepHeT-pecypcChbl

1 EpgnHad KoMnekuum  UM(POBbLIX  06pasoBaTteslbHbIX  PECYpPCOB
[@nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuitickast  anekTpoHHas WKona [DneKTpoHHbI  pecypc] URL:
https://resh.edu.ru/

3. NIHhoypok [GnekTpoHHbI pecypc] URL: https://infourok.ru/

4. Pewy EID. Xumuna [InekTpoHHbId pecypc] URL: https://chem-
ege.sdamgia.ru/
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https://urait.ru/bcode/513091
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUNA YHEBHOI' O

KOHTpO/Ib U
pacKpbIBalOTCA  Yepes

NMPEAMETA
OLlEHKAa pe3yNnbTaTOB OCBOEHMSI Yy4yeBHOro npeameTa
OUCUMNMHAPHbIE  Pe3y/bTaTbl,  HanpaBfeHHble  Ha

(hopmmpoBaHMe 0OWMX U MPOECCUOHANIbHBIX KOMMETEHUMIA MO pasgenam U
TemMaM COAepXKaHuns y4ebHOro mMatepumana.

Obwasn /
npodgeccnoHanbHas
KOMMeTeHL M

OK 02. Vicnonb3osatb
COBPEMEHHbIE cpeAacTBea
noucka, aHasm3a "
NHTepnpeTauuyn mnHhopmayum
n NHOPMaLMOHHbIE
TEXHONIOTUN A1 BbIMOSIHEHNSA
3ajau NpPoheccroHaIbHOM
LeaTenbHOCTU

OK 04. AhheKTUBHO
B3aVIMOZENCTBOBATb 7
paboTaTb B KONMEKTMBE MU
KomaHze

Pasgen / 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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TWnbl OUEHOYHDbIX
MeponpuaTuii

TecTupoBaHue

YCTHbIn onpoc
MpencraBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTupoBaHue

YCTHbII onpoc
MpencTaBneHne pesynbTaToB
NpaKTUyeckmx paboT
MpefcTaBneHne pe3ynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTupoBaHue

YCTHBI onpoc
MpencrasneHne pesynbTaToB
npaKTUYecKmx paboT

YCTHbIA onpoc
MpeacTasneHne pesynbTaToB
nabopaTtopHbIX paboT

MpefcTaBneHne pesynbTaToB
MPaKTUYECKNX paboT
Keiic 3agaHus

TecTupoBaHue

YCTHbIN onpoc
MNpencTaBneHne pesynbTaToB
MPaKTUYeCKmxX paboT
TecTupoBaHue

YCTHbIIA onpoc
MMpefcTaBneHne pesynbTaToB
npaKTUyecknx paboT
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota



OK 05.
YCTHYIO 1

OcyLulecTBNATb
MUCbMEHHYO
KOMMYHUKaLuo Ha
rocyAapCTBEHHOM A3bIKe
Poccuiickoin  depepaumm  C
YUYeTOM 0COBGEHHOCTEN
COLMANBbHOTO U KYNbTYPHOrO
KOHTEKCTa

MK 2.1. BbINonHATbL
MOArOTOBUTENIbHbIE  PaboThbI
npu Mpoun3BOACTBE

06/IMLIOBOYHBIX, MO3aNYHbIX U
[IEKOPaTMBHbIX Pa6oT.

Pasgen 4., Tema 4.1., Tema TecTupoBaHue

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 3.2.

Pasgen 6, Tema 6.2.

Pasgen 7, Tema 7.1.
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YCTHbIA onpoc
lNpefcTaBneHve pe3ynbTaToB
npakTU4YecKnx pabot
MpefcTaBneHne pesynbTaTtoB
nabopaTtopHbIX paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbII onpoc
MpencrasneHne pesynbTaToB
npaKTUyeckmx paboT
TecTupoBaHue

YCTHbIA onpoc

TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIn onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
MMpeacTaBneHne pes3ynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas pabota
TecTnpoBaHue

YCTHbI onpoc
MpencrasneHne  pesynbTaToB
npaKTUyeckmx paboT
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTupoBaHue

YCTHbI onpoc
MpefcTaBneHne pe3ynbTaToB
NpaKTUYecKmx paboT
[NpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota
TecTupoBaHme

YCTHbIA onpoc
MpeactasneHne pesynbTaToB
nabopaTopHbIX paboT
MpenctaBneHne pesynbTaToB
MpaKkTUyecknx paboT

Kelic 3agaHus
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