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1. OBLUAA XAPAKTEPUCTUKA PABOYEW MPOrPAMMBI
YYEBHOI'O NMPEOMETA

1.1. MecTto y4yebHOro npegMeTa B  CTPYKType  OCHOBHOM
npodeccMoHasIbHO 06pa3oBaTe/IbHON NPOorpaMmmb|

YuebHbIli  npeAMeT  «XuUMUS»  SBASIETCA  00513aTeNlbHOW  YaCTbiO
006Lleobpa3oBaTe/IbHOr0 LWKIa OCHOBHOW MpodecCMoHanbHOM 06pa3oBaTe/lbHOW
nporpaMMbl - MporpaMMbl MOAFOTOBKM CMELManINCTOB CPeAHero 3BeHa Mo
cneymanbHocT 15.02.16 TexHonormsa mMalliMHOCTPOEHUA.

1.2. Llenn n nnaHnpyemble pe3ysibTaTbl OCBOEHUS y4ebHOro npeamMeTa

1.2.1 Llenn ocBoeHMA y4ebHOro npegmeTta

Cofiep>kaHne nporpammbl Y4eOHOro npegmeTa «XUMWUS» Hanpae/leHO Ha
[NOCTUXKEHNE Pe3yNbTaToOB €ro U3yyeHus B COOTBETCTBUN C TpeboBaHusAMKU PIrOC
COO c yyeToM npodheccnoHanbHon HanpasneHHocT @IrOC CIlO.

OCHOBHOM LENb0  M3ydeHUs Yy4debHOro npeamMeta «XUMUA» SBNSETCA
(hopMMpoBaHMe Yy CTYAEHTOB XMMWYECKOW COCTaBNAOLLEN eCTEeCTBEHHOHAY4YHOW
KapTMHbl  MMpa KaK OCHOBbl MNPUHATAA  PELUEHWA B XKMU3HEHHbIX W
NPON3BOACTBEHHbIX CUTYaUMAX, OTBETCTBEHHOIO MOBEAEHUS B MPUPOAHOI cpeae.



1.2.2 MnaHnpyemble pe3ybTaTbl OCBOEHUS y4eOHOro npeameTa
Oco60e 3HayeHre Y4ebHbIid NpeaMeT MMeeT npu hopMMUPOBaHUM 1 Pa3BUTUN 0BLLMX M NPOGECCUOHABHBIX KOMMETEHLNIA,
a TaKXKe COOTBETCTBYHOLMX UM pe3ynbTaTtaM 00y4veHusi cornacHo ®rOC COO.
[NnaHnpyemble pe3ynbTaTbl 06y4eHNs

KomneTteHunun (OK,

MK)
OK 02 Vicnonb3oBatb
COBPEMEHHbIe cpencrtea
MouckKa, aHanm3a n
NHTepnpeTauuu
NHpopMaLn n
NHOPMaLMOHHbIe
TEXHOM0IMK ons
BbIMOJIHEHUS 3afau
NpoeccMoHabHOM
[eAaTeIbHOCTH

O6Lwpme
JIP23 - TrOTOBHOCTb K Tpyay,
MacTepcTBa, TPYAoNo6ue;
JIP24 - TOTOBHOCTb K  aKTMBHOM
TEXHOMIOTMYECKON M COUManbHOM  HanpaBlEHHOCTMU,
CMOCO6HOCTb NHULUNPOBATD, nnaHMpoBaTb n
CaMOCTOAATe/IbHO BbIMOSHATL TaKyt0 AeATe/IlbHOCTb;
NIP25 - nHTepec K pasfMyHbIM chepaM NpPogecCMoHabHOM
[eATeNIbHOCT, YMeHWe COBepLlaTb OCO3HaHHbIA Bbl6OP
Oyayulein npodeccun M peanv3oBbiBaTb  COBCTBEHHbIE
YKU3HEHHbIe MN/aHbI;
JIP26 - roTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHMIO U
caM000pa30BaHMIO Ha NPOTSKEHNW BCE XKM3HU;
NnP32 - ChopMUPOBAHHOCTb MUPOBO33PeHus,
COOTBETCTBYIOLLETO0 COBPEMEHHOMY YPOBHIO  Pa3BUTKSA
HaykKm W OO6LEeCTBEHHON MpPaKTUKW, OCHOBAHHOIO Ha
Ananore KynbTyp, CNOCOGCTBYHOLLETNO OCO3HAHWIO CBOEro
MecTa B MOIMKY/IbTYPHOM MUPE;

OCO3HaHMe LEHHOCTH

[EeATENBbHOCTU

MP6 - pa3BuBaTb KpeaTVBHOE MbILL/IEHNE NPU PeLleHun
YKM3HEHHBIX NPOo6/ieM;

MP16 -  oOCYyWecTBNATb  LieneHanpaBneHHbIA  NOUCK
nepeHoca  CpeactB M CMocob6oB  JedcTBMs B

NPOMECCUOHANIbHYIO Cpeay;

AucumninHapHble

MP61 - chopMmUpoBaTb MPELCTAB/IEHMA: O XUMUYECKON
COCTaBNAOLLEN €eCTeCTBEHHOHAYYHOW KapTuHbl Mupa,
PO XUMWMM B MO3HAHWW SBNEHWIA MPUPOabl, B
(hOPMMPOBaHUM MbILINEHNUSA U KYNbTYPbl IMYHOCTK, ee
(hYHKLMOH&/IbHON  TpamMOTHOCTKW, Heob6XOoAMMON  ANs
pelleHns  NpaKTUYeCcKMX 3ada4y W 3KONOrMYecKu
060CHOBAHHOIr0 OTHOLLUEHWUS K CBOEMY 3[0pPOBbl0 U
NPUPOLHOW cpese;

MP62 - BnageTb CUCTEMO XMMWUYECKUX 3HAHWUNA,
KOTOpas BK/OYaeT:  OCHOBOMO/Araowwye MoHATUS
(XMMUYECKUIA 3MIEMEHT, aToM, 3/IEKTPOHHAsA 060/104Ka
atoma, S-, p-, d-3/1eKTPOHHbIe OpbUTaIM aTOMOB, WOH,
MONleKyna, BaeHTHOCTb,  3/1IEKTPOOTPULATENBHOCTD,
CTENeHb  OKUCNEHUS,  XMMWUYECKass CBA3b,  MOJb,
MOMIIPHas  Macca, MOJISPHbIA  06beM,  YINIepOAHbIN
CKeneT, (PYyHKUMOHaNbHasA rpynna, pagukan, nomepus,

N30Mepbl, rOMO/IOrMYECKMIA pag, romMosioru,
YINeBOLOPOAbI,  KWCMOPOA- M a30Tcofepalime
coeauHeHns,  BGMONMOrMYECKM  aKTVBHble  BellecTBa
(yrneeodbl, upbl, 6enku), MOHOMEpP, MOANMEP,
CTPYKTYpHOE 3BEHO, BbICOKOMO/IEKYNAPHbIE
COeIUHEHNs,  KPUCTa/IIMYeCKas  peweTka,  TWnbl



MP17 - yMeTb MepeHOCUTb 3HaHWA B MO3HaBaTe/lbHYH ”
NPaKTUYECKY0 06/1aCTV XKMN3HEAEATENbHOCTH;

MP18 - yMmeTb WHTErpupoBaTb 3HaHUSA U3  pasHbIX
npeaMeTHbIX 06nacTei;

MP21 - BnafieTb HaBblkaMW MOMYyYeHUS MHGopMauun 13
NCTOYHWNKOB pasHbIX TUNOB, CamMOCTOATE/ILHO
OCYLLeCTBNATL  MOUCK, aHaiu3, cuctematvsauuio wu
NHTEpNpeTaumio MHGopMaLmm pasnnyHbiX BULOB M (HOPM
npeAcTaBeHns;

MP24 - wucnonb3oBatb Cpeactsa MHMOPMALMOHHBLIX W
KOMMYHUWKALNOHHbIX TEXHO0ri B peLueHnn
KOTHUTUBHBIX, KOMMYHWKaTMBHbIX W OpraHu3aLMOHHbIX
3afay ¢ cobnogeHneM TpeboBaHWIA 3ProOHOMUKN, TEXHUKM
6e30MaCHOCTN, FUIMEHBI, PECYPCOCOEPEXXEHNS, MPABOBbLIX U
3TUYECKMNX HOPM, HOPM MH(OPMaLMOHHOM 6e30MacHoCTK

XUMUYECKUX peakumi (okuncnuTenLHo-
BOCCTaHOBWTE/IbHbIE,  3K30- W 3HAOTEPMUYECKMUE,
peakuMn WOHHOIo 0OMeHa), pacTBOp, 3/1EKTPOUTHI,
HE3NEeKTPONUTBLI,  3MEKTPONUTUYECKAs  AMccoumaLuns,
OKUCNUTENb, BOCCTAHOBUTE/b, CKOPOCTb XUMMUYECKOM
peakuun, XMMUYeCKoe paBHOBECME), TEOPUM N 3aKOHbI
(Teopnsi  XMMMWYECKOrO  CTPOEHUS  OpPraHMyeckmx
BellectB A.M. byTnepoBsa, Teopuns 3MEKTPOUTUYECKOM
Aauccoumarmu, nepuoLNYeCKni 3aKOH JINR
MeHzaeneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTWN,  CUMBOJIMYECKUIA  A3bIK  XUMWMU,
(hakTONOrMYeCKMe CBeAEeHUS O CBOWCTBAX, COCTaBe,
Nosly4YeHn 1 6e30NacHOM MCMNOMNb30BaHNUN BaXKHEMLLINX
HeopraHM4yecKnx M OpraHMYecKmx BeLLecTB B ObITy ”
MPaKTUYeCKOMW LeATe/IbHOCTY Ye/lOBeKa,;

MP63 - ymeTb BbIABNATb XapaKTepHble MpPU3HaKU W
B3aMMOCBA3b  M3YYEHHbIX  MOHATUIA,  MPUMEHSATb
COOTBETCTBYHOLLME NOHATUA MPU ONUCAHUMN CTPOEHMUS U
CBOMCTB HEOpPraHU4YecKMxX N OpraHNYecKnMX BeLLECTB W
NX NpeBpaLleHunid; BbISBNATL B3aMMOCBSA3b XUMUYECKNX
3HaHWA C MOHATUAMU W NPeLCTaBNEHUAMN  APYTUX
eCTeCTBEHHOHaY4HbIX NPeLMETOB;

MP64 - yMeTb  WCMNONb30BaTb  HaMMEHOBaHWUA
XMMUYECKUX  COEMHEHUIA MeXAyHapo4HOro Cot3a
TeopeTUYeCcKoM 1 NPUKIALHOA XUMUU U TPUBKASbHbIE
Ha3BaHUA BaKHEWLMX BeLeCcTB (3TUeH, aueTuseH,
rNVLEPVH, (heHos, dopmanbierus, YKCYyCHas KWUCNoTa,
FMWUMH, YrapHblii ras, YrAekuUc/bld ras, ammuak,



rawleHas U3BecTb, HeralleHas U3BeCTb, NUTLEBAS COAa U
OPYyrnx), COCTaBNATb (POPMYSbl  HEOPraHMYeckKux u
OpraHMYyecKUX  BELLEeCTB, YpaBHEHUS  XMMUYECKUX
peakuuin, O0OBACHATb WX  CMbICA;  MOATBEPXAATb
XapakTepHble  XUMUYeCKMe  CBOMCTBA  BELLECTB
COOTBETCTBYHOLLMMU  3KCMEPUMEHTAMU U 3amUCAMU
YPaBHEHWI XUMUYECKNX PeakLmnii;

MP65 - ymeTb YycCTaHaBNMBaTb MPUHALNEXHOCTb
M3YYEHHbIX HEOpraHNYecKnx N OpraHNYecKmx BeLLecTB
K OnpefeneHHbIM K/accaM W rpynnam COefHeHWR,
XapakTepu3oBaTb MX COCTaB W BaXKHeWLUMe CBOWCTBA;
onpesenaTb BUAbl XUMUYECKUX CBA3el (KOBasIleHTHas,
MOHHAs,  METa/l/INYecKas, BOAOPOAHAs),  TWMbl
KPUCTaIINYECKNX peLLeToK BELLIECTB;
K/laccu(nLMpOoBaTb XMMUYECKME peakLmu;

P66 - BnageHWe OCHOBHbLIMW METOAAMU Hay4HOro
Mo3HaHWA  BeLWeCcTB U XUMWUYECKUX  ABNEHWN

(HabntoseHme, n3mepeHue, 9KCMEPUMEHT,
MOAEe/IMPOBaHUe);
MP67 - cdopMMPOBaHHOCTb  YMEHWUIA  MPOBOAUTH

pacyeTbl N0 XUMWYECKUM (OpMynaM W YpaBHEHUAM
XUMUYECKNX PeakLMii C UCMONb30BaHNEM (DU3NYECKNX
BE/INYNH, XapaKTepu3yoLwmx BeLLlecTBa C
KO/INYECTBEHHOM CTOPOHbI: Maccl, obbema
(HopManbHble YCNoBMSA) rasoB, KOMMYECTBa BELLECTBa;
MCMONb30BaTb CUCTEMHbIE XUMMWYECKME 3HaHWUSA Ans
NPUHATUA  PEeLleHWin B KOHKPETHbLIX  YKU3HEHHbIX
CUTyauusx, CBfA3aHHbIX C  BelecTBaMnm U KX



NMPUMEHEHVEM;
MP68 - chopMMPOBAHHOCTb YMEHWI MNNaHWPOBaTb W
BbINO/HATD XUMWUYECKMIA 3KCMEPUMEHT (npeBpaLLeHns
OpraHNYecKMx BELLECTB MPW HarpeBaHWKM, MONyyYeHue
3TWNEHA W W3yYeHUe ero CBOWCTB, KayeCTBEHHble
peakuun Ha anbferuapl, Kpaxman, YKCYCHYH KUC/OTY,
fleHatypaumnsa GefikoB MpW  HAarpeeBaHWW, LBeTHble
peakummn 6eKoB; NPOBOAUTL PeakLMmn MOHHOro 06MeHa,
onpefensaTb Cpely BOAHbIX PacTBOPOB, KayeCTBEHHbIE
peakuMmn Ha cynbaT-, KapboHaT- 1 XN0pUA-aHUOHbI, Ha
KaTVOH aMMOHWS; pellaTb 3KCnepuMeHTalbHble 3a4auu
no Temam "MeTansibl" 1 "HemeTannbl™) B COOTBETCTBUU
C NpaBuIaMmn TEXHUKM 6e30MacHOCTX Npy obpaLleHnn ¢
BewectBaMM M flabopaTopHbIM  060pYyOBaHUEM,;
NpPeACTaBNATb Pe3y/ibTaTbl XMMUYECKOTrO 3KCMEPUMEHTA
B (bopMe 3anncy  ypaBHEHW  COOTBETCTBYHOLLMX
peakuuin 1 (hopmy/nMpoBaTb BbIBOAbI Ha OCHOBE 3TMX
pe3ynbTaTos;

MP69 - CcHOpMMPOBAHHOCTb YMEHUS aHa/IM3MpoBaTb
XUMUYECKYIO WH(OPMaLUI0, MONyYaeMyto M3 pasHbIX
MCTOYHMKOB (CPeACTB MaccoBOM WHGOpMaumn, CceTb
VHTepHeT u gpyruve);

MP610 - chopMMPOBAHHOCTL YMEHWUIA COGMAATL
npasuia 3KOMIOMMYECKN Lies1ecoobpas3HOro nosefeHns B
ObITY W TPYAOBON [eATeNIbHOCTU B LeNIAX COXpaHeHUs
CBOEro 370pOBbA W OKPY>KatoLLeid NPUPOAHON cpeabl;
YyYMTbIBaTb  OMacHOCTb  BO3MAENCTBMA  Ha  KMBble
OpraHu3Mbl OMpefesieHHbIX BELIECTB, MOHUMAA CMbIC/



OK 04.
B3aMMOAENCTBOBATb

AddextneHo  JIP32 -

C(hOPMUPOBAHHOCTb MUPOBO33PEHMS,

N COOTBETCTBYHOLLUEI0O COBPEMEHHOMY YPOBHKO pas3BUTUA

paboTaTb B KOMMEKTVBE U HayKu W OOLLIECTBEHHON MPaKTUKM, OCHOBAHHOIO Ha

KOMaH/e

Auanore KynbTyp, CMNOCOBGCTBYHOLLETO OCO3HAHWUIO CBOEro
MecTa B NO/IMKYbTYPHOM MUPE;
JIP34 - 0cO03HaHWE LEHHOCTU Hay4HOW [esTeNlbHOCTY,

rOTOBHOCTb OCYLLECTBNATb NMPOEKTHYO n
nccnefoBaTe/IbCKyH0 [eAaTeNbHOCTb UHAMBUAYaAIbHO U B
rpynne;

MP1 - CaMOCTOATE/NIbHO (hopmMynmMposaTtb n
aKTyanM3npoBaTb npob6nemy, paccmartpusaTtb ee
BCECTOPOHHE;

MP2 - ycTaHaB/MBaTb CYLLECTBEHHbIA MNPU3HAK WK

OCHOBaHWS N8 CpaBHEHUS, Knaccugukaumm 1 0606LLeHNS;
MP3 - onpegendtb UenuM  [eATeNbHOCTW, 3adaBaTb
napameTpbl N KPUTEPUU UX SOCTUXKEHUS,

MP5 - BHOCUTb KOPPeKTUBbI B AeATeNbHOCTb, OLIEHMBATb
COOTBETCTBME pe3ynbTaToB LENAM, OLEHUBATb PUCKU
nocneAcTBuiA AEATENbHOCTH;

MP7 - BnafeTb HaBblkamy y4eb6HO-UCCneaoBaTeNlbCKOW U
MPOEKTHON  [eATENIbHOCTW,  HaBblKaMW  pa3peLleHus
npo6newm;

MP12 - BbiBNATb MNPUYNHHO-CNEACTBEHHbIE CBA3U U
aKTyanusMposaTb  33jady, BblABUraTb TUMNOTE3y ee
peLleHns, HaXo4uUTb apryMeHThl 4719 [oKa3aTe/lbCTBa CBOUX
YTBEPXKAEHWIA, 3aiaBaTb NapameTpbl U KPUTEPUN PELLEHNS,
MP13 - aHanuM3npoBaTb MONYYEeHHbIE B XO[e peLLeHuns

9

rnokasarens rnpegenbHON fONYCTUMON KOHLEHTpaLmWW.
MP61 - cchopMmpoBaTb NPEACTABNEHMS: O XUMMUYECKOW
COCTaB/IItOLLEN eCTeCTBEHHOHAYYHOM KapTWUHbI MUpa,
poM  XMMWWA B MO3HAHUWM SABMEHWIA MpUPOAbl, B
(hOPMMPOBAHUM MbILLIEHUS U KY/IbTYPbl JINYHOCTK, ee
(hYHKUMOHAIbHOW  FPaMOTHOCTK, HeobXxoaumon  Ans
PeLleHns  NPaKkTUYecKMX 3afady U 3KOJIOTUNYECKU
060CHOBaHHOIO OTHOLLUEHWS K CBOEMY 3[0POBbIO U
NPYPOAHON cpeje;

MP62 - BnafeTb CUCTEMOWN XUMMWUYECKUX 3HAHWIA,
KOTOpas BK/IlOYAaeT:  OCHOBOMoO/aratowye MOHATUSA
(XMMWYeECKMA 3NeMeHT, aToM, 3/IeKTPOHHas 060/104Ka
atoma, S-, p-, d-3NeKTPOHHbIE Op6UTa/IM aTOMOB, WOH,
MOJSIEKYNa, Ba/leHTHOCTb,  3/1eKTPOOTPULATENbHOCTD,
CTeNeHb  OKWUCNEHWsA,  XMMMUYecKas  CBfA3b, MO/lb,
MOMISiPHas Macca, MONSAPHbIA  00beM, YI/IePOAHbI
CKeneT, (PyHKUMOHaNbHaa rpynna, pagukan, 1U3oMepus,

130Mepbl, FOMOJIOFMYECKWIA psaa, romorsoru,
YrNeBOAOPOAbl,  KUCNOPOA4- W a30TcoaepxKaliye
COEINHEHUSl,  OMOMOTUYECKN  aKTUBHbIE  BELLECTBa

(yrnesodpl, >KMpbl, 6GE€NKK), MOHOMEP, MOIUMeEp,

CTPYKTYypHOE 3BEHO, BbICOKOMO/IEKYNISIPHbIE
COEAMHEHNs,  KPUCTA/IMYECKast — pelleTka,  TWMbl
XUMUYECKNX peakuuit (oKucnuUTENbHO-

BOCCTAHOBUTE/IbHbIE, 9K30- W  3HAOTEPMUYECKNE,
peakUuynm MOHHOTO O6MeHa), PacTBOp, 3MEKTPO/UTHI,
HE3NEKTPONUTBI,  ANEKTPONUTMYECKAs  AMCcCoLmaLs,
OKUCINTENb, BOCCTAHOBUTE/b, CKOPOCTb XMMMWYECKON



3aflaun  pesynbTarhl,
[LOCTOBEPHOCTDb,
YCNOBUSX;
MP31 - noHuMmMaTb W WUCNOMb30BaTb MpenmyLLecTsa
KOMaHLHOWN Y MHAMBUAYaNbHON paboThl;

MP32 - BblGMpaTb TeMaTUKy W MeTOAbl COBMECTHbIX
[IENCTBUIA C YY4ETOM OOLLMX WHTEPECOB, M BO3MOXHOCTEW
KaXK[0ro YneHa KonneKkTuBa,;

MP33 - npuHMMaTb LEM COBMECTHOM [eAaTesIbHOCTH,
OpraHu3oBbIBaTb U KOOPAMHWPOBATbL [ENCTBUA MO  ee
[OCTVDKEHWMIO: COCTaBMATb NfaH AeWCTBUM, pacnpesensTb
POIM  C Y4YETOM MHEHWA YYaCTHMKOB  06CYXAATb
pe3ynbTaTbl COBMECTHOM paboThl;

MP36 - KOOpAMHMPOBATL W BbIMOHATL PabOTY B YCNOBUSIX

KPUTUYECKN OLEeHMBaTb nx
NporHo3npoeartb WM3MEHEHWE B HOBLIX

peasibHoOro, BUPTYa/lbHOro n KOMOUHMPOBaHHOI O
B3aMMO/ENCTBUS;

MP37 - oOCyWecTBNATb MO3UTUBHOE CTpaTernyeckoe
nosefeHne B  PasIMYHbIX  CUTyauusX,  MNPOABAATb

TBOPYECTBO M BOOOPaXKeHWe, ObITb MHULMATUBHBIM

MP55 - npuHMMaTb MOTUBbLI U aprymeHTbl APYrux Noaein
npu aHann3e pesynbTaToB AeaTeNlbHOCTHY,

MP56 - npu3HaBaTb CBOE MPaBO M NPaBO APYrnX NOAen Ha
OLLUNOKM
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peakuuu, XMMNYECKoe paBHOBECWE), TEOPUM N 3aKOHbI
(Teopusi  XMMWYECKOTO  CTPOEHUS  OpPraHMYeckKumx
BewlectB A.M. byTneposa, Teopus 3MEKTPOUTUYECKON
amccoumaumn, MepuoanYeCcKIiA 3aKOH a..
MeHgeneesa, 3aKOH COXpaHeHus Macchbl),
3aKOHOMEPHOCTW,  CUMBO/IMYECKMIA  A3bIK  XUMUW,
(haKTONOrMYecKne CBEeAEHWA O CBOMCTBAX, COCTaBe,
nosiydyeHnn 1 6e30nacHOM UCMO/b30BAHUN BaXKHEMLLINX
HeopraHW4yeckMx N OpraHuWYecKMx BeELLEeCTB B ObITY ”
NPaKTUYECKON [eATeIbHOCTU YeroBeKa;

MP63 - yMeTb BbIAB/MATL XapakTepHble MNPU3HaKM U
B3aVMOCBS3b  M3YYEHHbIX  MOHATWR,  NPUMEHSATb
COOTBETCTBYHOLLME NOHATUA MPU OMUCAHWUN CTPOEHUA U
CBOWMCTB HeOpraHU4YecKmx M OpraHnMyeckmx BeLLEeCTB U
NX NpeBpaLleHWniA; BbISBATL B3aUMOCBA3b XMMUYECKMX
3HAHWA C MNOHATUAMU W NPeLCTaBNEHMAMU  ApYTnx
eCTeCTBEHHOHAYYHbIX NPeLMETOB;

MP64 - yMeTb  WCMNOMb30BaTb  HaMMEHOBAHWUA
XUMUYECKNX COEAMHEHWIA  MEeXAYHapo4HOro Ccoko3a
TEOPETUYECKOW N MPUKNALHON XUMUW W TPUBUA/IbHbIE
Ha3BaHWA BaXXKHEMLUMX BewecTB (3TWNEH, aueTu/eH,
rVLepuH, heHon, dopmanbierus, YKCycHas KWCoTa,
FMWUMH, YrapHbliA ras, YrAekuc/blidi ras, amMuak,
ralieHas n3BecCTb, HeralleHas U3BeCTb, MUTbEBas cofa U
[pyrvx), COCTaB/ATb (DOPMY/bl HEOPraHWYecKnX U
OpPraHM4YecKMX  BeLLecTB, YpaBHEHUA  XUMUYECKUX
peakumin, OOBACHATb WX  CMbICN;  MOATBEPXAATb
XapakTepHble  XMMWYeCKMe  CBOWCTBa  BeLLECTB



COOTBETCTBYIOLMMM  3KCMEPUMEHTAMU U 3aMUCAMM
YPaBHEHUIA XUMUYECKUX peakLuii;

MP65 - yMmeTb YycTaHaBnMBaTb NPUHALNEXHOCTb
N3YYeHHbIX HeopraHM4YecKnx M OpraHNYecKmx BeLLecTB
K OnpedeneHHbIM KfaccaM W rpynnam COefuHEHWH,
XapakTepu3oBaTb MX COCTaB W BaXKHEWMLUWE CBOWCTBA;
onpesenaTb BUAbl XUMUYECKUX CBA3el (KOBa/leHTHas,
NOHHaA, MeTa/l/IMYEeCKas, BOZOPOAHasA),  TwMbI
KpUCTaI/INYECKMX peLLIeToK BELLECTB;
K/lacCMhnLMPOBaTL XMMUYECKME peakLuu;

MP66 - BnageHWe OCHOBHbIMKM METO4AaMW Hay4YHOro
MOo3HaHMA  BELECTB M XUMUYECKUX  SB/IEHUMN

(HabnroseHue, n3mepeHwe, 3KCMNEPUMEHT,
MOZENNPOBaHKE);
MP67 - CchOpMUPOBAHHOCTb YMEHWI MPOBOAUTH

pacyeTbl MO XWUMWYECKMM opmynaMm U YypaBHEHUAM
XUMUYECKUX PeaKkUUin C MCNOMNb30BaHNEM (PU3NYECKMX
BE/INUVH, XapaKTepu3yLLnx BellecTBa c
KONNYECTBEHHOM CTOPOHb!: Macchl, obbvema
(HopMasibHble YCnoBMA) rasoB, KONMYecTBa BeELLECTBA;
NCMOMb30BaTb CUCTEMHbIE XUMWUYECKME 3HaHUS A1
MPUHATMS  PELUEHUA B KOHKPETHbIX  XXMU3HEHHbIX
CUTyaUmMsiX, CBSi3aHHbIX C  BellecTBaMn M UX
NPUMEHEHVEM,;

MP68 - cthopMMPOBAHHOCTb YMEHWIA MMaHMpPOBaTh U
BbIMOMHATL XUMWYECKNIA 3KCMEPUMEHT (NpeBpaLleHuns
OpraHMYyecKnx BELLUECTB MPW HarpeBaHWW, MOMy4YeHue
3TWNeHa W W3yYeHWE €ro CBOWCTB, Ka4yeCTBEHHbIE



OK 05.  OcyulecTenAtb
YCTHYIO U MUCbMEHHYIO
KOMMYHUKaLN0 Ha
rocyfiapCTBeHHOM A3blKe

JIP33 - CcOBepLUEHCTBOBAHNE $I3bIKOBOM W 4YMTaTe/IbCKOM
Ky/IbTYpbl KaK CpefCcTBa B3aMMOLENCTBUA MEXAY H0AbMU 1
MO3HaHWUA MUpa;

MP21 - BnafieTb HaBblKaMW NONYYeHUs WH(OPMaLUN 13
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peakunn Ha anbAernibl, Kpaxman, YKCYCHYK KWUC/OTY;
JeHaTypauns 6enkoB MpWY  HarpeBaHWM, LBETHbIE
peakuuu 6efikoB; NPOBOANUTL PeakLy MOHHOTo 06MeHa,
onpeaenaTb Cpedy BOAHbLIX PacTBOPOB, KayeCTBEHHbIe
peakuumn Ha cynb(art-, KapboHaT- 1 X/I0pUA-aHUOHbI, Ha
KaTMOH aMMOHMS; peLlaTh 3KCMepUMEHTa/IbHbIe 3a4aum
no temam "MeTannbl" 1 "HemeTasn/bl") B COOTBETCTBUM
C MpaBsu/iamy TeEXHUKN 6e30MmacHOCTY Mpu 0bpaLLleHnmn ¢
BewlecTBaMy 1 flabopaTtopHbIM  060PYLOBaHMEM,;
MPeacTasnATh pPe3ynbTaTbl XMMUYECKOro 3KCMepUMeHTa
B (hopme 3anucy  ypaBHEHWA  COOTBETCTBYHOLUMX
peakumin n opMynMpoBaTb BbIBOAbl HAa OCHOBE 3TUX
pesy/bTaTos,;

MP69 - copmMmMpOBaHHOCTL YMEHUS aHasM3MpoBaTh
XUMUYECKYIO MH(OpMaLMIO, NOMyYaemyro K3 pasHbIX
MCTOYHUKOB (CPeacTB MacCOBOW MH(opMaumn, CeTb
VHTepHeT un gpyrue);

MP610 - cdopMUPOBAHHOCTL YMEHWIA  cobNoaaTb
npaBuia 3KOMOMMYeCKn LienecoobpasHoro noBeaeHVs B
ObITY W TPYLOBOW [EATENIbHOCTM B LIENAX COXPaHeHUs
CBOEro 3[0pOBbS M OKpYXXatoLed NPUPOLHON cpefpl;
YUMTbIBATb  OMACHOCTb  BO3LEMCTBMA  Ha  KMBble
OpraHuM3mbl OMNpeaenieHHbIX BELLEeCTB, MOHMMas CMbICA
rnokasaresisi npefesibHOM JOMYCTUMON KOHLEHTpauuK.
MP61 - chopmmpoBaTb NPEACTaBNEHUS: O XUMUYECKOM
COCTaBNAOLLEA EeCTECTBEHHOHAYYHON KapTWHbI MUPa,
pONM  XMMUW B MO3HaHWU SBMIEHWIA NpUPOAbI, B
(hOPMMPOBAHNN MbILLNEHUS U KYNbTYPbl JIMYHOCTH, €e



Poccuitckori  depepaumm ¢
yUYeToM 0COGEHHOCTEN
COLMaILHOTO U KY/IbTYPHOI0
KOHTEKCTa

NCTOYHWKOB pasHbIX TUMOB, CaMOCTOATE/IbHO
OCYLLECTBNATL  MOWCK, aHannu3, CUCTEMATU3aUnID W”
NHTEPNpeTaumio NMHMOPMaLMKN Pas3IMYHbIX BUAOB U (HOPM
rnpeLcTaBneHuns;

MP22 - - co3fgaBaTb TeKCTbl B pas/iMyHbIX opmartax c
YYETOM HasHayeHusi MHhopMauum 1 Lenesoi ayautopum,

BblOMpas  ONTUMabHYHO  (OpMYy  MPeACTaBleHUS U
BU3yanm3auuu;
MP23 - oueHuMBaTb [OCTOBEPHOCTb, JIETMTUMHOCTb

NH(OpMaLMK, ee COOTBETCTBME MNPaBOBbIM W MOPa/ILHO-
3TUYECKMM HOpMaM;

MP24 - - mucnonb3oBaTb CpeacTBa WMHGOPMAUUOHHBLIX W
KOMMYHUVKaLNOHHbIX TEXHOMOrni B peLleHnu
KOTHUTUBHBIX, KOMMYHWKaTUBHbIX W OpraHu3aLMOHHbIX
3afa4 ¢ cobnofeHem TpeboBaHWUA 3PrOHOMUKN, TEXHUKM
6€e30MacHOCTH, FMrueHbl, PecypcocbepeXxeHns, npaBoBbIX U
3TUYECKNX HOPM, HOPM MH(OPMaLMOHHON 6e30MacHOCTM
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(hYHKUMOHAIbHOM  rpaMOTHOCTK, HeobXoauMon  Ans
PelieHNss  MPaKTUYeCKUX 3afady W 3KONOrMYecKu
0060CHOBAHHOIO0 OTHOLLEHMSI K CBOEMY 340POBbHD U
NPUPOAHOIN Cpege;

MP62 - BNageTb CUCTEMOM XUMWYECKUX 3HAHWMN,
KOTOpas BK/OYAeT:  OCHOBOMO/Aratolime MOHATUA
(XMMWYECKMIn 3N1eMEHT, aTOM, 3/1EKTPOHHas 060/104Ka
atoma, S-, p-, d-3NeKTPOHHbIe OpOMTanIM aTOMOB, WOH,
MOJIEKY/a,  B&IEHTHOCTb,  3/1EKTPOOTPULATENIbHOCTD,
CTeNeHb  OKUCNEHMS, XMMMYeCKas  CBA3b,  MOJIb,
MONIAipHas Macca, MOMAPHbIA  00beM, YriepoaHbIi
CKeneT, (PYHKUMOHaNbHasA rpynna, pagukan, u3oMepus,

N30Mepbl, rOMO/IOrMYECKII pag, romosoru,
YrNeBOAOpOAbl,  KUCMOpPOA- M a3oTcofepxkalime
COEAVHEHNs, OMONMOrMYECKN  aKTMBHbIE  BeELLECTBa
(yrneeofbl, >Kupbl, 6efikM), MOHOMep, MOAUMep,
CTPYKTYpHOE 3BEHO, BbICOKOMO/EKYNAPHbIE
COEAVHEHNS,  KPUCTaIMYEeCKas  pelleTka,  TUMbl
XUMUYECKUX peakuuia (okncnuTenbHo-
BOCCTaHOBMTENbHbIE, 3K30- W  3HAOTEPMUYECKME,

peakuMn WMOHHOTO 0OMeHa), pacTBOp, 3NEKTPO/UTLI,
He3NIeKTPONNTLI,  3NIEKTPONUTMYECKAs — Auccolmalms,
OKWC/NTENb, BOCCTAHOBUTE/b, CKOPOCTb XUMUYECKOM
peakuun, XMMMUYeCKOe PaBHOBECKE), TEOPUU M 3aKOHbI
(TeopmA  XMMWUYECKOro  CTPOeHMs  OpraHuMYecKmx
Bewects A.M. byTnepoBa, Teopusi 3N1EKTPONUTUUECKON
anccoumaumn, NepuroanyecKnii 3aKOH A..
MeHzeneesa, 3aKOH COXpaHeHus Macchbl),



3aKOHOMEPHOCTW,  CUMBO/IMYECKUA  S3bIK  XUMUW,
(hakTONOrMYeckMe CBeAeHWs O CBOWCTBAX, COCTaBe,
nosly4yeHUn 1 6e30MacHOM MCMOJb30BaHUW BaXKHEMLLINX
HeopraHNMYecKMx M OpraHMYecKUX BeLLECTB B ObITy ©
NPaKTUYECKOW AeATeNbHOCTI Ye0BeEKa,;

MP63 - yMeTb BbISBMSATb XapaKTepPHble MPU3HaKN U
B3aMMOCBSA3b ~ M3YYEHHbIX  MOHATWUNA,  NPUMEHATb
COOTBETCTBYHOLLME MOHATUA MPU ONUCAHUW CTPOEHUA Y
CBOWMCTB HEOpraHUYecKmx M OpraHNYecKMx BeLLECTB U
NX MPeBpaLLeHnii; BbIBNATL B3aUMOCBA3b XUMUYECKMX
3HAHWM C MOHATUAMU W NPeACTaBNEHUAMU APYTUX
eCTeCTBEHHOHaYYHbIX NPeAMETOB;

MP64 - ymeTb  MUCMNONbL30BaTb  HaMMeHOBaHWA
XUMUYECKUX  COEAUHEHUIA  MEXAYyHapOAHOro Ccoo3a
TEOPETUYECKON N NPUKNALHON XUMUN U TPUBUA/IbHbIE
Ha3BaHUA BaKHEWLUMX BeLecTB (3TWEeH, aueTWUeH,
rAMUepuH, teHos, opMasibAerns, YKCycHas KWC/oTa,
FVUMH, YrapHblil ras, YrAekuC/bld ras, ammuak,
ralleHas 13BeCTb, HeralleHas U3BecTb, NUTLEBAs coja U
OPpYrux), COoCTaBfATb (hOPMYy/bl HEOPraHUYeckux W
OpraHWYeckMx  BELUeCTB, YPaBHEHUS  XUMUYECKMX
peakumin, O0OBACHATbL WX CMbICN; MNOATBEPXKAATb
XapaKTepHble  XMMMWYeCKMe  CBOWCTBA  BELLECTB
COOTBETCTBYIOLMMW  3KCNEPUMEHTaMW 1 3anucamu
YPaBHEHUI XMMUYECKNX PeaKLiA;

MP65 - ymeTb YyCTaHaBAMBATb MPUHAAIEXHOCTb
N3YYeHHbIX HEOPraHNMYeCcKMX N OpraHUYecKnx BeLLEeCTB
K OnpefeneHHbIM Knaccam W rpynnam COoegUHEHWN,
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XapaKTepu3oBaTb UX COCTaB U BaXKHEWLUME CBOWCTBA,
onpeaenaTb BuAbl XMMUYECKUX CBSA3e (KOBasleHTHas,
NOHHas, MeTa/1IMyecKas, BOAOpPOAHasA),  TuNbl
KpUCTaNINYEeCKIMX peLLeToK BELLIeCTB;
KnaccuguumMpoBaTb XMMUYECKME peakLuu;

P66 - BnafeHWe OCHOBHbLIMKM METO4aMu Hay4yHOro
Mo3HaHWA  BEWEeCTB M XUMUYECKUX  SBJIEHUIA

(HabnogeHve, N3MepeHue, 9KCMEPUMEHT,
MO/eNIMpoBaHme);
MP67 - CHOPMMPOBAHHOCTbL YMEHWUIA  MPOBOAUTH

pacyeTbl MO0 XUMUYECKAM opmynaM W YpaBHEHUAM
XUMUYECKNX peakUMil C UCMONb30BaHNEM (DU3NYECKUX
BE/INUVH, XapaKTepu3yoLnx BeLlecTBa C
KO/IMYECTBEHHOM CTOPOHbI: Macchl, obbema
(HopMa/ibHbIE YCNOBUA) ras3oB, KOIMYECTBA BELLECTBA;
MCMONb30BaTb CUCTEMHbIE XUMWYECKME 3HAHWS [N
NPUHATUA  PEeLUeHWA B KOHKPETHbIX  YKU3HEHHbIX
CUTyaumusx, CBfI3aHHbIX C  BelecTeaMnm UK UX
NMPUMEHEHVEM,;

MP68 - chopmMMPOBaHHOCTb YMEHWIA MNNaHUPOBaTb W
BbINOHATL XUMMWUYECKUIA 3KCNEPUMEHT (npeBpaLLeHus
OpraHN4YecKMx BELLECTB MPU HarpeBaHUW, MNOyYeHUe
3TWNEHAa W W3y4YeHWe ero CBOWNCTB, KauyeCTBEHHble
peakuun Ha anbAernipl, Kpaxman, YKCYCHYH KWUCMOTY;
feHaTypauus  6enkoB  MpW  HarpeBaHWK, LBETHble
peakuun 6enKoB; NMPOBOAUTL peakuum NOHHOTO 0OMeHa,
onpeaensTb cpedy BOAHLIX PacTBOPOB, KayeCTBEHHbIE
peakuMmn Ha cynbgat-, KapboHaT- 1 XI0pUa-aHUOHBI, Ha



MK 54. Peain3oBbiBaTb
TEXHO/IOrMYecKmne npoLiecchbl
B MaLLMHOCTPOMTE/IbHOM

NpPOn3BOACTBE c
cobnofeHnem  TpeboBaHWI
OXpaHbl TPyAa,
6e3onacHocTu

XN3HEAESATENbHOCTU 7
3allmnThl OKpY>KatoLLen

NnP32 - ChOpMUPOBAHHOCTb MWPOBO33pPEHNA,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO  Pa3BUTUA
HaykKM W OOLLECTBEHHOW MPaKTUKW, OCHOBAHHOIO Ha
Ananore KynbTyp, CMOCOBCTBYHOLErO OCO3HAHWMKO CBOEro
MecTa B NONNKYbTYPHOM MUPE;

JIP34 - 0co3HaHMe LEHHOCTM Hay4HON AedTeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHY0 n
NCCNefoBaTe/IbCKYI0 [eATeNlbHOCTb MHAVBUAYaTbHO U B
rpynne;
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KaTMOH aMMOHMS; peLlaTh 3KCMepUMeHTa/IbHblE 3a4a4u
no temam "MeTannbl" 1 "HemeTannbl") B COOTBETCTBUNU
C NpasunaMmn TeEXHWKM 6e30MacHOCTM Npu obpaLleHnm ¢
BewecTBaMM U NabopaTopHbiM  060pYA0BaHUEM;
NPeLCTaBNATb Pe3y/bTaTbl XUMUYECKOr0 3KCNepumeHTa
B (hopMe 3anncu  YpaBHEHWI  COOTBETCTBYHOLLUX
peakuuin 1 (opmynMpoBaTb BbIBOAbI Ha OCHOBE 3TWX
pe3ynbTartos;

MP69 - chopMMPOBAHHOCTb YMEHMSI aHaIN3MPOBaTb
XUMUYECKYHO MH(OpPMaLuio, MNoslyvyaeMyro U3 pasHbiX
NCTOYHNKOB (CPeACTB MacCOBOW MH(opMaumK, CeTb
VIHTepHeT u apyrue);

MP610 - chopMMPOBAHHOCTL YMEHWIA cobnaaThb
npasuna 3KOIOMMYEeCKN LieNnecoobpasHoOro noBefeHns B
ObITY W TPYAOBON AEATENbHOCTM B LENAX COXPaHeHUs
CBOEro 340p0BbA M OKPY>XKAHOLLENn NpPUPOAHOM cpegbl;
YyunTblBaTb  OMAcHOCTb  BO3AEWCTBMA  HA  >KMBble
OpraHu3Mbl OMpefesieHHbIX BELLeCTB, MOHWMAs CMbIC/
nokasartens npesesbHOW JONYCTUMON KOHLEHTPaLMK.
MP62 - BNageTb CUCTEMOM XUMUYECKMX 3HAHWUIA,
KOTOpas BKIOYaeT:  OCHOBOMOMaratoliMe  MNOHATUA
(XMMUYECKMIA 3M1eMEHT, aToM, 3/1IeKTPOHHaA 060/104Ka
atoma, S-, p-, d-3M1eKTPOHHbIE OpPOUTasIM aTOMOB, WOH,
MOJIEKY/1a, B&/IEHTHOCTb,  3/IEKTPOOTPULIATENIbHOCTD,
CTereHb  OKUC/IEHUS,, XUMWUYeCcKas  CBf3b,  MOJIb,
MONSIpHas Macca, MONSPHbIA  00bEM, YIrNepOaHbIii
CKesneT, (hyHKUMOHaNbHaa rpynna, pagvkasn, v3omepus,
N30Mepbl, rOMO/IOrYeCKuin pag, romMosoru,



cpefbl, NPUHUMNOB n MP1 - CaMOCTOATENBbHO (hopmynmnposatb n
MeTOo/0B OepeXxMBOro  akTyanm3mpoBaTb npobnemy, paccMaTpuBaTth ee
MpPOV3BOACTBA. BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLUIECTBEHHbIA MPU3HAK WK

OCHOBaHWA A1 CPpaBHEHUS, KaccupuKaumm n 0606LLeHns;
MP3 - onpegenatb Uenu  [eATeNbHOCTW, 33a4aBaTb
napameTpbl U KPUTEPUN UX JOCTUXKEHNS;

MP5 - BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHWBAaTb
COOTBETCTBME pe3yNnbTaTOB LENAM, OLEHMBATb PUCKMK
NoCNeLCTBUN LeATENbHOCTH;

MP7 - BnafieTb HaBblkamy y4ebHO-MUCCNef0BaTe/IbCKON U

MPOEKTHON  [eATENIbHOCTW,  HaBblKaMW  paspeLleHus
npoonewm;
MP12 - BbIBNATbL NPUYMHHO-CNEACTBEHHbIE CBA3UM U

aKTyanmM3uposatb  3ajadvy, BblABuUratb  runoTtesy ee
PELLUEHUNs, HaX0AWUTb apryMeHTbl 4/11 [J0oKa3aTe/lbCTBa CBOMX
YTBEPXXAEHWNIA, 33/laBaTb NapaMeTpbl U KPUTEPUMN PeLLIEHUS;
MP13 - aHanu3upoBaTb MOMYYEHHbIE B XOAE PeLleHus
3afjaun  pesynbTatbl,  KPUTUYECKM  OLEHMBaATb  UX
[IOCTOBEPHOCTb, MPOrHO3MpPOBaTb W3MEeHeHWe B HOBbIX
YCNOBUSX;

MP31 - noHumaTb ¥ WCNOMbL30BATb
KOMaHAHOW 1 MHANBUAYaNbHOW paboThl;
MP32 - BblGMpaTb TemMaTUKy W MeTO[bl COBMECTHbIX
[IENCTBUIA C YYETOM OOLMX MHTEPECOB, U BO3MOXXHOCTEN
KaXKA0ro YneHa KoNneKTuBa;

MP33 - npuMHUMaTb LM COBMECTHOW AeATeNIbHOCTH,
OpraHv30BbIBaTb U KOOPAUHMPOBATL [AEWCTBUS MO  ee
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npevmyLIecTBa

YrNeBOAOPOAbl,  KWUCMOPOA- M a30TcoAepKallive
COeAVMHEHUs,  GUONMOTMYECKM aKTUBHblE  BELLECTBA
(yrnesofpl, >kvpbl, GeNKM), MOHOMEp, MOAMMEP,
CTPYKTYpHOE 3BEHO, BbICOKOMO/EKYNSPHbIE
COEIMHEHNS,  KPUCTA/IMYECKas  peLleTka,  TWMbl
XUMUYECKUX peakuuii (OKUCNNTENBHO-
BOCCTAHOBUTE/bHbIE, 3K30- U  3HAOTEPMUYECKNE,

peakuMn WMOHHOTO OOMeHa), pacTBOp, 3MIEKTPOUTI,
HE3NeKTPONUTLI,  3NIeKTPONUTMYECKad — Auccoumaums,
OKMC/INTENb, BOCCTaHOBUTENb, CKOPOCTb XMMWYECKOWA
peakumn, XMMUYECKoe paBHOBECKE), TEOPUM N 3aKOHbI
(Teopys  XMMWUYECKOrO  CTPOEHUS  OpraHUYecKmx
BewectB A.M. byTnepoBa, Teopusi 3NEKTPOIUTUYECKON
auccoumauun, nepuoLNYeCKni 3aKOH a..
MeHaeneesa, 3aKOH COXpaHeHus Macchbl),
3aKOHOMEPHOCTW,  CMMBOSIMYECKUA  A3bIK  XUMWW,
(haKTO/MIOrMYecKMe CBefeHUs O CBOMCTBax, COCTaBe,
MosTly4eHUN 1 6e30MacHOM MCMOJ/b30BaHUM BaXKHEMLLINX
HEOpraHM4yecKMx N OpraHNYecKMX BELLECTB B ObITY U
MPaKTUYECKON [esATeNbHOCTN Ye/0BEKa,;

MP63 - ymMeTb BbISB/IATL XapaKTepHble MPU3HaKN U
B3aMMOCBA3b ~ WM3YYEHHbIX  MOHATUA,  MPUMEHSTb
COOTBETCTBYIOLLME NOHATUA MPU ONMUCAHUN CTPOEHUA U
CBOWCTB HEOpraHN4YecKmx N OpraHnNYecKMX BELLEeCTB U
NX MPeBPaLLEHUNIA; BbISBNATL B3aUMOCBS3b XMMNYECKNX
3HAHWA C MNOHATMAMWU W NPELCTaBNEHUAMU  APpYTnX
eCTeCTBeHHOHay4HbIX NpeaMeTOB;

MP64 - ymeTb  UCMOMb30BaTb  HaMMeHOBaHWA



AOCTVXKEHUIO: COCTaBNsTb NnaH AelCTBUIA, pacnpeaensTb
POAN  C YYEeTOM MHEHWA Yy4yaCTHMKOB  06CY>XAaTb
pe3ynbTaTbl COBMECTHON paboThl;

MP36 - KOOPAVMHMPOBATL U BbINOMHATL PaboTy B YCNOBUAX

peasibHOro, BUPTYa/lbHOrO U KOMOVHMPOBaHHOIO
B3aVIMOJENCTBIS;

MP37 - ocyLllecTBNATL NO3NTUBHOE CTpaTernyeckoe
noeefleHWe B Pas3/IMyHbIX  CUTyauusx,  MNpPosABNAATb

TBOPYECTBO 1 BOOOPaXKeHWe, ObITb MHULMATUBHLIM

MP55 - NpuHMMaTb MOTUBbLI U aprymeHTbl ApPYrnx nroaen
npu aHan3e pesynbTaToB AeATeNIbHOCTY;

MP56 - npu3HaBaTb CBOE MPaBO M NpaBo APYrnX NHoAen Ha
OLIMOKM
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XUMUYECKUX COEAMHEHUA MEXAyHapOAHOro Coko3a
TEOPETUYECKON W NPUKNALHON XMW U TPUBUASIbHbIE
Ha3BaHNA BaXKHEMLUMX BewecTB (3TWMEH, aueTWUeH,
rNLEPUH, (eHon, qopmMasbaern, YKCYyCHas KUCoTa,
FMWUMH, YrapHblil ras, YrNeKuUCnblil ras, ammuak,
ralieHas 13BecTb, HeralleHas U3BeCTb, NUTbLEBAsA COAa U
[pyrux), COCTaBNATb (OPMY/bl HEopraHUYecKnx wu
OpraHMYecKnX BELUECTB, YPaBHEHUS  XMMWUYECKUX
peakuuii, O0OBACHATb WX  CMbICA;  MOATBEPXKAATb
XapaKTepHble  XWMWYeCcKMe  CBOWCTBA  BELLECTB
COOTBETCTBYIOLMMY  IKCNEPUMEHTAMU W 3aMUCAMU
YPaBHEHWI XUMNYECKNX peakLuii;

MP65 - yMeTb YyCTaHaBAMBaTb  MPUHALNEXXHOCTb
N3YYEHHbIX HEeOpraHMYecKUX 1N OpraHMYeckKmnx BELLECTB
K OnpefeneHHbIM KiaccaM W rpynnaM COeAuvHeHWN,
XapakTepu3oBaTb MX COCTaB W BaXKHellUne CBOWCTBA;
onpefensitb BUAbI XMMWYECKMX CBA3el (KOBasleHTHas,
NOHHas, MeTa//InyeckKas, BOAOPOAHAsA),  TUMbl
KPUCTa/IINYECKMX peLUeToK BELLECTB;
KlaccuunumpoBaTb XMMNYECKMe peakumu;

P66 - BnageHWe OCHOBHbLIMW METOAAMU Hay4YHOro
MO3HaHMS  BeWeCcTB M XUMUYECKUX  SABMEHWI
(HabntofeHue, n3mepeHue, 9KCMEePUMEHT,
MOZeNNPOoBaHNe);

MP67 - chOpMMPOBAHHOCTL YMEHWIA NPOBOAUTH
pacyeTbl MO XUMUYECKUM (opMynam U ypaBHEHUAM
XUMUYECKNX peakuuid € UCMob30BaHNEM (DU3NYECKNX
BE/INYNH, XapaKTepu3syoLwmx BeLlecTBa C



19

KO/INYeCTBEHHOM CTOPOHb!: Macchl, obvema
(HopMmasibHble YCNOBMSA) ra3oB, KOMMYECTBA BELLECTBA;
MCNOMb30BaTh CUCTEMHbIE XUMWUYECKME 3HaHWA 4/
MPUHATUA  pPeLleHNd B KOHKPETHbIX  KM3HEHHbIX
cUTyaumusx, CBA3aHHbIX C  BewecTtBaMu U UX
NMPUMEHEHNEM,;

MP68 - chopMMPOBAHHOCTb YMEHWI M/IaHMPOBaTbL U
BbINOHATD XUMMWUYECKUIA 3KCNEPUMEHT (npeBpaLLieHuns
OpraHuMyecknx BELLECTB MpW HarpesaHUW, MNOMyYeHue
3TWNEHAa W W3yYeHWe ero CBOWCTB, KayeCTBEHHble
peakuuMn Ha albAeruabl, Kpaxmas, YKCYCHYH KWUCMOTY;
JeHatypaums 6efikoB NPU  HarpeBaHWy, LBETHbIE
peakuumn 6enKoB; NPOBOAUTL PeakLMn MOHHOro 0O6MeHa,
OnpeaenaTb Cpedy BOAHbLIX PacTBOPOB, KayeCTBEHHbIE
peakuumn Ha cynbar-, KapboHaT- 1 X/10pnL-aHVOHbI, Ha
KaTMOH aMMOHUSA; peLlaTb 3KCNepuMeHTa/IbHble 334a4u
no temam "MeTannbl" 1 "HemeTtannbl") B COOTBETCTBUM
C npasunaMmn TEXHUKN 6e30nacHOCTU Npy obpaLLleHnmn ¢
BewecTBaMM U 1abopaTopHbiM  060pYyJ0BaHUEM;
NpeACcTaBNATb pe3ybTaTbl XMMUYECKOro 3KCnepyMeHTa
B (opme 3anucuM  ypaBHEHWI  COOTBETCTBYHOLLMX
peakuuMin 1 (HopmynmMpoBaTb BbIBOAbI HA OCHOBE 3TUX
pesy/bTaToB;

MP69 - copMMPOBAHHOCTb YMEHUS aHaIM3MPOoBaTb
XVIMUYECKYHO MH(OPMALMIO, MONyYaeMyHo M3 pasHbIX
MCTOYHNKOB (CPeACTB MacCcoBOM WH(OpMaLmMu, CeTb
WHTepHeT u apyruve)



2. CTPYKTYPA N COAEP>XAHWVE YYEBHOI' O NMPEAMETA

2.1. O6bem y4ebHOro npegmeTta 1 BUAbl y4ebHOM paboTbl

Bug yuyebHon paboThl O6bem B yacax
O6bem obpa3oBaTe/IbHOW NporpaMmMmbl y4e6HOT0 NpegmeTa 82
ObAsaTenbHaa aygutopHasa Harpyska: 82
TEOPETUYECKNE 3aHATUA, 54
B T.4. B (bOpMe NMpaKTUYECKON NOAroTOBKM —
NPaKTUYECKME 3aHATUS, 20
B T.4. B (bOpMe MPaKTUYECKON NOAroTOBKM 4
nabopaTopHbIe 3aHATHUA, 8
B T.4. B (hOpMe MPaKTUYECKON NOAroTOBKM 2

CamocTosATenbHas pa60Ta,
B T.4. B (DOPMe MpaKTUYEeCKOl NOATOTOBKU

NHanBMAYanbHbIA NpoeKT —

MpomexyTouHasa aTTecTaymnsa:
- o epeHUNPOBAHHbIN 3a4eT 2
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2.2. TemaTM4eCKMIA NNaH U coAep)kaHne y4ebHOro npeameTta

HanmeHoBaHune
pas3fenoB v Tem

1

CogepXxaHue y4ye6HOro maTtepuana n opmsl
opraHu3auum fesaTeNbHOCTU 06yyatomxcs

Pasgen 1. OCHOBbI CTPOEHNA BeLlecTBa

Tema 1.1.
CTpoeHune aToMOB
XUMUYECKMX
3N1IEMEHTOB U
npupoaa
XUMUNYECKOW
CBA3N

TeopeTnyeckoe 3aHsaTe. ATOMHO-MOJIEKYNSAPHOE YUYEHME.
CoBpeMeHHass Mofe/lb  CTPOEHMs aTomMa.  JNEKTPOHHas
KOH(urypauma  atoma.  Knaccuukaums — XMMUYECKUX
3neMeHToB (S-, p-, d-3nemeHTbl). BaneHTHble 3/1eKTPOHbI.
BaneHTHOCTb.  M30TOMbI, OCHOBHOE W  BO36Y)XAEHHOE
COCTOSIHME aTOMa, rMbpman3aLms aToOMHbIX OpoUTaneil.

TeopeTuueckoe saHsaTune. CTPOEHME BeLLECTBA.

ANEeKTPOHHas npupoga XUMUYECKOM CBA3N.
ANeKTPoOTPMUATENILHOCTb.  Buabl  XMMWYECKOW  CBSI3M
(KoBaneHTHas, MWOHHasA, MeTa/lIMyeckass, BOAOpOAHas) W
Cnocobbl ee 06pa3oBaHns

TeopeTVI‘-IECKoe saHaTne. XMMNYECKas CBSA3b.

ANeKTPOHHaS npupoja XUMUYECKOM CBS3N.
ANeKTPOOTPMLATENIbHOCTD. KoBaneHTHas CBA3b, ee
Pa3HOBMAHOCTA WM MeXaHu3Mbl 06pa3oBaHUs (OOMeHHbIA U
[OHOPHO-aKLUENTopHbIN).  VoHHas  cBsisb.  MeTanimyeckas
CBfI3b. BopgopogaHas CBAA3b. MeXxXMonekynspHble
B3aUMO/ENCTBMS.

MpakTuueckoe 3aHATMe Nel. PelleHWe NpPaKTUYECKUX
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B TOoM yuncne

Ob6bem npakTun-
B yacax yecKkas
NnoAroToBKa
3 4
2 —
2 —_
2 —_
2 —_

Kogbl 06 NX KOMMNETEHLUIA 1
JIMUHOCTHbIX, MeTanpegMeTHbIX,
npeaMeTHbIX Pe3ynbTaToB,
hOpPMUPOBAHMIO KOTOPbIX
CNoco6CTBYET 3/IEMEHT NMPOrpamMmbl
5

OK 05, /1P33, MP21, MP22, MP23,
MP24, MP61, MNP62, MNMP63

OK 02, N1P23, TIP24, MP6, MP16,
MP17, MP18, MNP62, MNP63, MNP64,
P65, MNP66

OK 05, JZTIP33, MP21, MP22, MP23,
MP24, 1NP62, NP63, NP5

OK 04, NN1P32, NP34, MP1, MP2,



Tema 1.2
Meproanyeckunii
3aKOH 1 Tabnmua

O.W. MeHpeneesa

3aflaHnii Ha COCTaBNeHNe 3N1EKTPOHHO-Tpanyecknx opmyn
anemeHToB 1 -4 nepvonos

TeopeTI/I‘-IECKoe 3aHATUE. nepI/IO,EI'I/ILIECKaFI cucTtema
XUMmnyeckumx anemeHToB .M. MeHaeneesa.

lNepnognyeckasa cucteMa XUMUYECKUX 3nemeHTos [.W.
MeHgeneesa. 'pynna. Mepuog. Mepnoanyecknii 3aKoH.

Paspen 2. Xnmuyeckue peakuyum

Tema 2.1.
Twvnbl
XUMUYECKMX
peakumi

TeopeTuueckoe 3aHATMEe. XUMUYECKME PEAKLIUN.
Knaccudgumkauys u TUnbl XUMUYECKUX peakumii ¢ yyacTuem
HeopraHMyeckmx BellecTB. KonnyecTBeHHble OTHOLLUEHMS B
XMMUM

TeopeTnyeckoe 3aHATKhE. OkucnnTensbHo-
BOCCTaHOBUTE/NbHbLIE Peakunn.
YpaBHeva OKUC/NIEHNA-BOCCTAHOB/1IEHNA. CreneHb

okwucneHns. OKUCIMTENb U BOCCTaHOBUTENb. COCTaBNEHUE W
YpaBHVBaHME OKWUCNTENbHO-BOCCTAHOBUTENBbHBIX — peakLii
METOAOM  9/IEKTPOHHOTrO  Ganaca. OKUCNNUTENbHO-
BOCCTaHOBUTE/bHbIE PeakUWK B MPUPOAE, NPOU3BOACTBEHHbIX
npoLieccax v XXM3HeaesaTeNbHOCTW OpraHM3MOoB

MpakTuueckoe 3aHATMe Ne2. PelweHnme 33ga4y  Ha
KO/IMYECTBEHHbIE 3aKOHbI B XUMUW.

PacyeTbl MO ypaBHEHUAM XUMMUYECKUX peakunid. Monb Kak
efMHULA Ko/nnyecTBa BellecTBa. MonspHas macca. 3akOHbI
COXpaHeHWs Maccbl 1 3Heprun. 3akoH Aoragpo. MonspHbIi
06bem rasoB. OTHOCUTE/bHAas MNOTHOCTb ra3oB. Peakuuu
KOMMIEKCO06pa3oBaHNs € y4aCTMEM  HeopraHU4YecKmx
Bewects (Ha npumepe rMAPOKCOKOMIMIEKCOB LUHKA U
ATIOMUHNSA).
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MP3, MP5, MP7, MP12, MP13, INP62

OK 05, /1IP33, MP21, MP22, MP23,
MP24, 1P62, NP63, NP64

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P61, MNMP62

OK 02, JIP23, N1P24, MP6, MP16,
MP17, MP18, MP61, MP62, TP63,
MP64,, MNMP65, NMP610

OK 04, P32, NP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MnP62, NMP63, NP67



Tema 2.2.
ANeKTponuTuYec-
Kas guccoumaums
N NOHHbI 0OMEH.

Tema 3.1.
Knaccudgmkaums,
HOMeHK/aTypa u

CTpOeHve
HeopraHn4eckunx

BELLECTB

TeOpETVI‘-IeCKOE 3aHATUE.
amccoLmaLmu,

Teopusi  aNEKTPONUTMYECKOW  AuccoLmaLum,
Maponu3 coneid. 3HadeHve TUAPONM3a B BUONOTMYECKUX
ruaponusa B

0OMEHHbIX

npoLeccax.

NPOMbILLUIEHHOCTI.

NaGopaTopHoe 3aHATKE

TUMOB XUMUYECKNX PeakLmid.
KccnepgoBaHne peakumili pa3noXKeHus, coefnMHeHusi, 0OMeHa,
3amMeLleHnA. Katanutndeckune peakumm n HEKaTa/iINTUYECKKE.

KoHTponbHaa pa6ota Nel. CTpoeHue
XUMUNYECKIME peaKkLnn.

Pasgen 3. CTpOGHVIe M cBOiiCcTBA HEOpPraHnM4eckKmnMx BewecTB

Nel.

Teopnst  3MEKTPONUTNYECKOI

MprmeHeHVe

DNeKTPonns.

ViccnenoBaHue pasinyHbIX

BellecTBa U

TeopeTunueckoe 3aHaTne. HeopraHnyeckme BeLLecTBa.
HeopraHNMYecKom XUMUMN.
HEeOopPraHN4yeCcKnx BELLIECTB. KJ'IaCCI/ICbVIKaLWIFI HeopraHN4yecKnx
BELLECTB. |_|pOCTbIe N CNOXXHblE BELLIECTBA. OCHOBHbIe KNnacchbl
CMIOXHbIX BelecTs (OKCcuAbl, TMAPOKCUAbI, KUCMOTbI, COMK).
HomeHKnaTypa 1 Ha3BaHMe HeopraHNYeCcKMX BELLLECTB UCXOAA
N3 UX XUMMNYECKOI CbOpMyI'IbI WK COCTaBMEHNE XMMUYECKOW
(hopMy/ibl UICXOASA U3 Ha3BaHUA BeLLEeCTBa N0 MeXAyHapOoaHOWA
WY TPUBUAIbHON HOMEHK/TATYpE.

MNpeameTt

MeXMOneKy sipHble  B3aMMOAENCTBUS.
ArperaTHble COCTOSIHWSI  BeLLECTBa.
aMopgHble BellecTBa. Tunbl

(aTomHas,

3aBMCMOCTb  (OM3MYECKMX CBOICTB BeLUeCTBA OT TuUMa

KPUCTaNINYECKOW  pelleTku.  [puumHbI

BELLIECTB.

MOJIEKYNSIPHaS,

CoBpeMeHHbIe

MOHHaA,

npeAcTaB/eHUs

B3anmocBs$3b

Kpuctannorngpartsl.
Kpuctannuueckue wu
KPUCT/I/INYECKNX  PELLUETOK

MeTa/IyecKasn).

MHOroob6pasus

0]

CTPOEHUM
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OK 02, /1P23, NP24, MP6, MP16,
MP17, MP18, NP62, MNP63, MNMP64,
P65, MNP66

OK 02, MK 1.2, NP25, JIP26, J1P32,
MP21, MP24, INMP62, MNMP63

OK 05, /1P33, MP21, MP22, MP23,
MP24, 1P61, MNP62, MNP65



Tema 3.2.
dun3nko-
XUMUYeCKune
CBOWCTBa
HeopraHMyecKmnx
BeLLeCTB

TBEPAbIX, XUAKNX W ra3006pa3Hb|x BELLECTB. )KI/I,EI,KVIE
KpucTanbl.

MpakTuueckoe 3aHAaTMe Ne3. COCTaBMEHVWE XUMUYECKOW
(hopmy bl BELLIECTBA.

TeopeTuueckoe saHaTue. MeTan/bl U HEMETaN TbI.

O6wwme ¢usnyeckme M XMMUYECKME CBOWCTBA METAs/OB.
Cnocobbl nonyyeHus. 3HayeHMe MeTa/INIoB U HEMETANIOB B
npupoae W >XU3HeLesATeNlbHOCTM 4enoBeKa W OpraHWM3MoB.
Koppo3us MeTannoB: BWAbl KOPPO3uW, CMocobbl 3aliuThl
MeTa/1/I0B OT KOPPO3UW.

O6Lume (U3MYecKne M XMMUYECKME CBOICTBA HEMETAsOB.
TunnuHble ceoricTBa meTtannos 1Y - Yl

rpynn. Knaccugmkaums W HOMEHKNatypa COeAUHEHWI
HemeTannoB. KpyroBopoTbl OWOrEHHbIX 3/1EMEHTOB B
npupoge.

TeopeTnuyeckoe 3aHATMe. OCHOBHbIe K/accebl
HeopraHMyecKumX BELLECTB.

XMMMYECKME CBOWMCTBA OCHOBHbIX KMacCOB HEOPraHWYeCKmx
BellecTB (OKCMAOB, TMAPOKCMAOB, KWUCMOT, conerd u ap.).
3aKOHOMEPHOCTN B M3MEHEHWU CBOMCTB MPOCTbIX BELLECTB,
BOAOPOAHbIX COEAMHEHWI, BbICLLINX OKCUAOB U

rMApPOKCULOB.
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OK 04, N1P32, NP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
P62, MNMP65

OK 02, JIP23, N1IP24, MP6, MP16,
MP17, MP18, P61, MP62, MNP63,
MP64,, NP65, NP610

OK 05, JIP33, MP21, MP22, MP23,
MP24, IMP63, MNP65



Paspen 4. CtpoeHue
Tema 4.1.
Knaccugpukauums,
CTpOeHne n
HOMeHKaTypa
opraHMn4yeckmnx

MpakTuyeckoe 3aHaTue Ned4. CoOCTaBNEHME YpaBHEHWUI
XUMUYECKUX PeaKLi.

CocTaBneHne ypaBHEHWUIA XMMWYECKUX peakuuid ¢ yvacTuem
MPOCTbIX W CNOXHbIX HEOpPraHWYeckmx BeLLECTB: OKCWUAOB
MeTa//IoB, HEMeTa//IoB M aM()OTEPHbIX  3/1IEMEHTOB;
HeopraHM4yecKMX  KWUCMOT, OCHOBaHWA K aM(OTEPHbIX
rMAPOKCUA0B, HEOPraHNYeCKMX COMel, XapaKTepU3yrLmMX UX
CBOWCTBA.

MpakTuuyeckoe 3aHsATMe  Ne5.  PelleHMe  NpaKTUKO-
OPVEHTMPOBAHHbIX 3afaHUiA Ha CBOMCTBA HEOpPraHUYecKmx
BELLeCTB

TeopeTuueckoe 3aHatue. Hemetannol VI - VII rpynn
TunuuHble cBOWCTBa HemeTanoB. Knaccugukaums wu
HOMEHKNaTypa CoeiJMHeHNA HeMeTa/I/10B.

NabopaTopHoe 3aHAaTuMe Ne2. liccnefoBaHMe CBOWCTB
METa/1/10B N HEMETa/1/10B

WccnepoBaHne  (DM3MYECKMX M XMMUYECKUX  CBOWCTB
METa/N/IOB U HeMeTannoB. PelleHne IKCNEePUMEHTa/IbHbIX
3afa4y no CBOWCTBAM XMMWYECKMM CBOICTBaAM MeTa/IoB U
HeMeTasI/I0B, MO Pacrno3HaBaHWIO U MOSTYYEHUIO COeAUHEHNI
METa/1/10B N HEMET&J/1/10B.

KoHTponbHaa pa6ota Ne 2. CBOWCTBA HEOPraHU4YecKmx
BELLeCTB

M cBOICTBA OpPraHM4YecKMX BeLLECTB

TeopeTuyeckoe 3aHaTue. [PeaMeT OpraHMYECKOn XMMUK.
B3anmocBs3b HEeopPraHM4YeCckKnx wun OpraHN4YeCcKnx BeELUECTB.
XUMNYECKOE CTPOEHME KaK MopsfoK COeAuHEHWs aTOMOB B
MO/eKysie COrnacHo Mx BaJIEHTHOCTW. OCHOBHbIe MOMNOXKEHUA
TEOPUN XMMUYECKOIo CTPOEHUA OpraHM4eckKmx COGAI/IHGHI/IVI
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OK 04, /1P32, J1P33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MP62, MNP64, MNP65

OK 02, MK 5.4, N1P25, N1P26, N1P32,
MP21, MP24, MP62, MNMP63, MNP64,
P65, MNP66

OK 02, P23, JTIP24, MP6, MP16,
MP17, MP18, NMP61, MP62, MP63,
P64, NPe65, rNPe610

OK 02, MK 5.4, J1P25, JIP26, /1P32,
MP21, MP24, 1MP63, MNP64, MNP65,
P66, P68

OK 05, N1P33, MP21, MP22, MP23,
MP24, P61, MNP62, MNP63



BELLECTB

Tema 4.2.
CsoiicTBa
OpraHn4yecKmnx
COeIMHEHWI

AM. byTnepoBa. YrnepofHbli CKeNneT  OpraHuyeckomn
MosieKy ibl. MoneKynsipHble U CTPYKTYPHble (pa3BepHyTbIe,
COKpALLEHHbIE) XUMMYECKNE (POPMY/ibl. 3aBUCUMOCTb CBOMCTB
BELLeCTB OT XMMUYECKOr0 CTPOEHUS MOMEKY/.
TeopeTuueckoe 3aHATue. VI3oMepus B  OpraHUM4YecKomn
XUMUN.

N3omepus 1 nsomepbl (CTPYKTypHas, reoMeTpuyeckas (umc-
TpaHc-n3omepus). KpaTHOCTb XMMUYECKOI cBA3W. TMOHATHE O
(hyHKUMOHaIbHOW  rpynne.  TIpuHUMNbI  Knaccudgmkauum
OpraHu4ecknx coefuHeHun. MexzayHapogHas HOMeHKnatypa
1 NPUHLUMNBI HOMEHKIATYPbl OPraHNYecKUX COeAMHEHNIA.
MpakTuueckoe 3aHsaTue Ne6. COCTaB/EHME CTPYKTYPHbIX
(hopmy/1 OpraHNYeCcKnX BeLLIECTB.

HomeHKnaTypa OpraHuW4eckuxX COeAUHEHWA  OTAE/bHbIX
KMaccoB (HacCblLLeHHbIe, HeHacbIweHHble U apomaTuyeckue
YrNeBOAOPOAbl, CNUPTbI, (PEHONbI, anbferuibl, KeTOHbI,
KapboHOBble KUCNOTbl U Ap.) CocTaBneHWe MOMHbIX U
COKpALLEHHbIX CTPYKTYPHbIX (POPMY/1 OpraHUYecKmX BeLLEeCTB
OT[eNIbHbIX  K/accoB, WCMOMb3yA  UX  Has3BaHWA Mo
CUCTEMATUYECKO HOMeHKnaType. PacueTbl npocTeiiel
(hopMy bl OpraHNYecKor MOJEKY b, UCXOAA U3 3NIEMEHTHOrO
cocTaBa (B %).

TeopeTuueckoe 3aHaTue. [pefensHble yrneBoaopoabl.
"OpeHMe MeTaHa Kak OAWH M3 OCHOBHbIX UCTOYHUKOB Terna B
NPOMbILMIEHHOCTM M 6bITy.  CBOMCTBA  MPUPOAHBIX
YrNeBOAOPOLOB, HaxXOXAeHWe B NPUpPoOAe W MPUMEHEeHue
aJIKaHOoB
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OK 05, J1IP33, MP21, MP22, MP23,
MP24, NMP62, NP63, MNMP64, MNP65

OK 04, JIP32, N1P34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
MP62, NMP63, MNMP64, rNP65

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P62, 1P64, INP65



TeopeTuyeckoe 3aHATMe. XUMUYECKME CBOWCTBA W
Nnony4yeHNe asikaHoB.

FopeHlAe MeTaHa KaK O0gMH 13 OCHOBHbIX UCTOYHWKOB TEr/1a B
MPOMBILNEHHOCTM 1M GbiTy.  CBOICTBA  NPUPOAHbIX
YIIeBOJOPO/JOB, HaxXOXAEHWe B MPUPOAE M MPUMEHEHWe
dJIKaHOB

TeopeTunueckoe 3aHsiTue. HenpeaenbHble Yrnesoaopoabl
AJKeHbI, aNKuHbI, FopeHl/le auetnneHa KakK WCTOYHUK
BbICOKOTEMIMEPATYPHOro nnaMeHn Ana ceBapkn W PeE3KU
METa/1/10B

TeopeTnueckoe 3aHsaTue. HenpeaenbHble YrneBogopoAb!
AnKaiMeHbl 1 apoMaTUYeCKME YINeBOA0POIb.

OcobeHHOCTH CTpOeHMA apeHoB, apoMaTUYECKOE KO/bLO,
(hM3nYecKme N XMMUYECKMEe CBOCTBA. Po/b apoMaTuyecKmx
YrIeBOAOPOLOB B NMPUPOAE Y NMPOMbILLIEHHOCTW.
TeopeTtuueckoe 3aHaTne. CIUPTLI U (DEHOMbI.
Kucnopogcogepxatime coeguHEHUS. OcobeHHOCTH
rMAPOKCUbHOM rpynnbl. HOMeHKNaTypa, CTPOeHNe, CBOMCTBA
N NPUMEHEHMe CNUPTOB.

TeopeTuyeckoe saHaTue. CBOMCTBA KUCMIOPOACOAEPKALLMX
OpraHN4ecKnX CoeanHEeHNN.

Kap6oHOBble KWUCMOTbl U 3(Mpbl, anbAerngsl U KeTOHbI,
XXMPb, YIeBoapbl. MpakTnyeckoe NnpUMeHeHne
STUNEHINIMKONSA,  TFAMUepuHa,  (eHona.  TlpumeHeHue
(hopmanibgernga, aueTanbaernaa, YKCyCHoOn Kucnotbl. Mbina
KaK CO/IM BbICLUMX KapbOHOBbLIX KUCMOT. MotoLime CBOWCTBA
Mblsia
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OK 05, JZTIP33, MP21, MP22, MP23,
MP24, 1NP62, MNP64, MNP65

OK 05, JIP33, MP21, MP22, MP23,
MP24, 1NP62, MNP64, INP65

OK 05, JIP33, MP21, MP22, MP23,
MP24, TP62, I'P64, P65

OK 05, /IP33, MP21, MP22, MP23,
MP24, TP62, INP64, MNP65

OK 04, N1P32, NIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P62, MP64, rNP65



TeopeTuueckoe 3aHaTuMe. A30TCOAepXallMe opraHM4eckue

COefIHeHNs. 2 -
AMWHBI 1 aMUHOKUCNOTbI, 6eNKu.

TeopeTnyeckoe 3aHATHeE. CsoiictBa OpraHn4yecKux

COEMHEHUIA.

Knaccudmkaumss - 0COGEHHOCTM OpraHMYeCKUX peakuuid. 2 -
PeakUMOHHbIe LeHTpbl. Pagukaibl. [epBoHava/ibHbIE MOHATUA
0 TMMNax U MexaHn3max OpraHUYecKmnx peakLuii.
MpakTuyeckoe 3aHsaTue No7. PelleHMe TreHeTUYECKUX
LieroYeK opraHNYeCcKmX BELLECTB

PelleHVe LeNoYeK npeBpaLleHnii Ha reHeTUYecKyt CBf3b
MEX[Y KraccaMn OpraHMYecKnx COeANUHEHNIA C COCTaB/IEHMEM
Ha3BaHWA OpPraHNYecKUX COEAUHEHWIA MO TPUBMAIbHON MK
MeX/AyHapOAHON CUCTEMATMYECKO HOMeHKnaType. PelueHune
pacyeTHbIX 3afay MO YpPaBHEHUAM peakuuii C yyacTUeM
OpraHMyecKnx BeLLECTB.

Na6opaTtopHoe 3aHsTue Ne3. [lonyyeHne aTuneHa W
N3yyeHne ero CBOWMCTB

OK 05, /IP33, MP21, MP22, MP23,
MP24, TP62, P64, MNP65

OK 05, /1IP33, MP21, MP22, MP23,
MP24, 11P62, 1NP64

OK 04, NIP32, JIP33, MP31, MP32,
2 — MP33, MP36, MP37, MP55, MP56,
P62, INMP64, MNPe65

MMonyyeHne 3TUNEHa U3 3TaHOMa B nabopaTopumn 1 U3yyeHne OK 05, OK 04, NP33, MP21, MP22,
ero U3aNYeCcKMX 1 XMMUYECKNX CBOMCTB. 2 — MP23, MP24, MP62, MNMP63, MNP64,
CocTaBneHVe peakuuii MPUCOEAUHEHUS U OKUC/EHMS Ha P65, MNP66, MNMP68

npumvepe aTuneHa. PelleHne pacyeTHbIX 3afay ¢
NCMonb30BaHMEM NIOTHOCTW ra3os Mo BOZOPOAY W BO3AYXY.
KoHTponbHasa pa6ota Ne3. CTpyKTypa W CBOMCTBa
OpraHNYecKmnx BeLLeCTB

Pasgen 5. KnHeTUYecKMe N TepMOLMHAMMYECKNE 3aKOHOMEPHOCTM NMPOTEKAHUA XUMMNUYECKNX peaKuni

Tema 5.1. TeopeTuueckoe 3aHATUe. CKOPOCTb XMMUYECKON peakLmu.
KnHeTtnyeckune Xumnyeckme  peakummn.  Knaccugmkaums — XMMUYECKUX 2 —
3aKOHOMEPHOCTW  peakuuin: no  (pasoBOMy  cocTtaBy  (FOMOreHHble U

2 —

OK 02, JIP23, NP24, MP6, MP16,
MP17, MP18, P62
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npoTeKaHus
XUMUYECKMX
peakumi

reTeporeHHbIe), no 1NCMNoNb30BaHUIO KaTasimsaropa
(KaTannTyeckne M HekatannTuyeckmne). CKOPOCTb peakuuu,
ee 3aBMCUMOCTb OT pPas3/IMyHbIX  (PaKToOpoB: MPUPOLbI
pearvpyroLlmMx BeLleCTB, KOHLUEHTpauum pearvpyrowmnx
BellecTs, Temnepatypbl (npaswno BaHT-Moda), nnowaam
peakUMOHHON MNOBEPXHOCTW, HanMuusi KaTtanmsatopa. Posnb
KaTann3aTopoB B MPUPOLE M NPOMbILLIEHHOM MPOU3BOLCTBE.
JHeprna  akTMBaumu.  AKTVUBMPOBAHHbLIN KOMIJIEKC.
KaTtanusaTtopbl U KaTain3. Ponb KaTanvM3aTopoB B MPUPOAE U
NPOMbILLIEHHOM NPON3BOACTBE.

MpakTnyeckoe 3aHATMe Ne8. PacyeTbl C MCMNOMNb30BaHWEM
npuvHumna J/le LWaTtense

MpuHumn Ne LLaTtenbe. BnvsHue pasnnyHbIX (DaKTOPOB Ha
M3MEHEHME PaBHOBECUA  XMMMWYECKUX peakuuid.  3akoH
[IENCTBYIOLLMX MACC U KOHCTaHTa XMMWUYECKOro paBHOBECUS.
PacyeTbl  PaBHOBECHbLIX  KOHLUEHTpaUMin  pearvpyowmx
BELLECTB M NPOAYKTOB peakuuit. PacyeTbl TeNI0BOro afgekra
peakuun. HaxoxaeHve Hanpas/ieHUss CMeLLeHMs paBHOBECUS
XVMUYECKOW peakuMn 1 aHanm3 (HhakTopoB, BAMSIOLUMX Ha
CMeLLeHNe XMMNYECKOrO PaBHOBECKS.

Pasgen 6. AncnepcHble CUCTEMBI.

Tema 6.1.
AvcnepcHble
CUCTEMbI 1
(haKTopbl KX
YCTOMUYMBOCTY

TeopeTnueckoe 3aHaTue. PacTBOpeHWe KakK  (IU3UKO-
XUMMWYECKMIA NpoLecc.

[uncnepcHble cuctembl. KonnongHble CUCTEMbI. WCTUHHbIE
pacTBopbl. PacTBOpeHMe KaK (DM3MKO-XMMWUYECKMIA npoLiecc.
PacTBopb!. Cnocobbl NPUroToB/IEHNSA pacTBOpOB.
PactBopumocTb. MaccoBad [01a pacTBOPEHHOro BeLLecTBa.
MpenensHO foNYCTUMbIE KOHLEHTPALUKN U UX UCMOMNb30BaHKe
B OLIEHKE 3KO/MOrMyeckoin 6esonacHocTW. Knaccugumkaums
[MCMNepCHbIX cucteM no coctaBy. CTpoeHMe U (haKTopbl
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OK 04, INK 5.4, NP25, IP26, J1P32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, P62

OK 02, /1P23, NP24, MP6, MP16,
MP17, MP18, P62



Tema 6.2.
ViccnepoBsaHue
CBOWCTB
LAMCMEPCHbIX
CUCTEM ANS UX
naeHTUnKaumn

YCTOMYMBOCTM  AMCMEPCHbIX — cucTeM.  Pacrno3HaBaHue
WUCTUHHBLIX  PacTBOPOB,  KOMOWAHbLIX  pacTBOpPOB Y
rpy6oamcnepcHbIX cuUcTem. CTtpoeHune MULLEN TbI.
PaccenBaHve cBeTa Mpy MNPOXOXAEHMM CBETOBOr0 My4Ka
yepes ONTMYECKN HEeOAHOPOAHYHO cpedy (athdekTa TuHAANA).
Na6opaTopHoe 3aHsaTue Ned. [1pUroToBNEHME PaCTBOPOB
MpurotosneHune pacTBopOB 3afjaHHOM (MonsipHOMA)
KOHLLeHTpaLmm (c NPaKTUKO-OPUEHTUPOBAHHbLIMU
BOMpocamMu), onpeseneHne cpeapl BOLHbIX pacTBOPOB.

OK 02, MK 5.4, JIP25, J1IP26, N1P32,
2 MP21, MP24, 1P62, P64, P66,
MP67, NMPy8

MpoteccnoHaNbHO-0OPUEHTUPOBAHHOE COAepPXaHUe (cogepXXaHre NPUKIALHOTO MOAYS)

Pasgen 7. Xumusa B 6bITY U MPON3BOACTBEHHOW AEATE/IbHOCTM YenoBeKa

Tema 7.1.
XvMus B 6bITY 1
NPOU3BOACTBEH-

HOM
[eATeNlbHOCTM
yesioBeka

MpakTuueckoe 3aHaTue Ne9. CoCTaBNeHMe KeNCOB Ha TeMy
«/cnonb3oBaHe XUMUYECKMX MPOLLECCOB B XOMOAWU/bHO-
KOMMPECCOPHbIX M TEMIOHACOCHbIX MaLLMHaX»

Kelicol (¢ ydyetom  6yayuleil  npodeccroHanbHoOM
[eATeNIbHOCTN) Ha aHa/IM3 MHQopMaLmMn 0 NPOU3BOLCTBEHHOA
[eATeNIbHOCTU  YefioBeKa, CBSA3aHHOW C nepepaboTKOM U
MoNyYeHVEM  BeLecTB, a Takke C  9KOJIOrMYecKoii
6e30MacHOCTLHO.

MpakTuueckoe 3aHaTMe NelO. 3aliMTa KeMCOB Ha Temy
«/cnonb3oBaHe XUMUYECKMX MPOLECCOB B XONOAWU/IbHO-
KOMMNPECCOPHbIX M TEMIOHACOCHbLIX MaLLMHAaX»
MpeacTasnieHe pe3ybTaToB PeLleHns KeNCoB (BbICTYM/IeHNe
C npe3eHTauuein)

MpomexyTouHan aTTectauma (AU hepeHUMPOBaHHbIN 3a4eT)

Bcero:

30

82

OK 02, MK 5.4, J1P25, JIP26, /P32,
NP33, MP21, MP24, MP31, MP32,

2 MP33, MP36, MP37, MP55, MP56,
P61, MNMP69
OK 02, MK 5.4,, NP25, NN1P26, JIP32,

5 NP33, MP21, MP24, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MP69

6



3. YCNOBUNA PEATTNSALUNI TTPOIPAMMBbI YUYEBHOI O NMPEAMETA

3/1. MaTepuasibHO-TeXHNYECKoe obecneyeHme

[ns  ocBoeHWs nporpammbl yyebHoro npegmetra OOM6/12 Xumuna B
OBIMNOY «K3MT» nmeetcs y4ebHbI KabUHET «XUMUS, BUONOTUs».

[MomeLleHNe KabMHeTa OCHALLEHO TUMOBbIM 000pYyLOBaHWEM, B TOM 4uC/ie
cneuvanM3nMpoBaHHON  yyebHOM  MebGenbtd U CcpeacTBaMy  00Yy4eHws,
HeOOXOAUMbIMW  ON1A  BbIMNOSIHEHUS  TpeboBaHWA K  YPOBHKO  MOArOTOBKM
0byyatoLmxcs.

OcHalleHve y4yebHOro KabuHeTa:

- MocaflovHble MecCTa Mo KOJIMYeCTBY 00Yy4atoLUXCS;

- paboyee MeCTO npernogasatens;

- NPOEeCCMOHa/IbLHO-OPNEHTUPOBAHHbIE 3a4aHKS.

AnpakTnyeckne marepuanbi:

-MeTOo4MNYeCKNe PeKoMeHZaunmn no BbIMOSIHEHUIO MPaKTUYeCKUX paboT Mo
yuyebHOoMY npeamety OOI16.12 Xumus;

- KOMMJIEKT 3afaHniA A1 NPOBeAeHNA MUCbMEHHbIX KOHTPO/IbHbIX PaboT;

- KOMMeKT 3afaHni Aons npoBefeHns MUCbMEHHOI0
AnhdepeHUMpoBaHHOIo 3a4eTa.

TexHu4Yeckne cpecTsa 00yyeHus:

- MEPCOHa/bHbIA ~ KOMMbKOTEP  C  JIMLUEH3MOHHbIM  MPOrpamMMHbIM
obecrneyeHnewm;

- NPOEKTOp C 3KPaHOM.

3anbl:

Bubnunoteka, UATa/IbHbIN 38/ C BbIXOAOM B CETb VIHTEpHET.

3.2. VIH(hopMaLMoHHOe o06ecrneveHne peasmsaumm nporpamMmbl

[Ona peanusauumn nporpaMmmbl B 6ubnnoteyHom goHge OBMOY «KOMT»
MMEKTCA MeyvaTHble W 3M1EKTPOHHbIE 00pa3oBaTe/ibHble W MHOPMALMOHHbIE
pecypcbl 4715 UCNONb30BaHNA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIe UCTOYHUKMU

1 AH(mHoreHoBa W.B. Xumus: y4yebHUK M NPaKTUKyM A9 CpefHero
npodeccuoHanbHoro o6pasoBaHus/ W.B. AHtuHoreHoBa, A.B. babkos, B.A.
MonkoB. — 2-e u3f4., ucnp. u gon.— Mocksa: M3gatensctBo HOpant, 2024. —
291 ¢. — (MpodheccroHanbHoe obpasoBaHme). — ISBN 978-5-534-11719-6. —
TeKcT: anekTpoHHbI // ObpasoBatenbHasa nnargopma FOpant [caitT]. — URL:
https://urait.ru/bcode/538526

31


https://urait.ru/bcode/538526

TeKCT: 3neKTPOHHbIA /I ObpaszosaTenbHasa nnardopma HOpant [caint]. — URL:
https://urait.ru/bcode/538526

3.2.2. loNoNHNTeNbHbIe UICTOUYHUKWN

1 AHuHoreHoea W.B. Xumua. Ba3oBblii ypoBeHb: 10—11 Kracchl:
y4ebHUMK A5 cpefHero obuero obpasosaHus/ N.B. AH(uUHoreHosa, A.B. BabKkos,
B.A. lNMonkoB. — 2-e u3a., ucnp. n gon. — Mocksa: M3gatenscteo KOpaiT, 2024.
— 290 c. — (ObueobpasoBatenbHbId UMKT). — ISBN 978-5-534-16098-7. —
TeKCT: aneKTpPOHHbIA /I Ob6pasosaTenbHasa nnargopma HOpainT [canTt]. — URL:
https://urait.ru/bcode/544870

2. XMns: y4ebHUK ons cpefHero npoeccmoHanbHoro obpasosaHus/ FO.A.
Neb6epes, '.H. dagees, A.M. Eony6es, B.H. LLlanosan; nop o6uein pefakuuei
.H. dapgeeBa. — 2-e u3g., nepepab. n gon. — Mockea: V3gaTtensctBo HOpawr,
2024, — 431 c¢. — (lMpodheccuoHanbHoe obpasosaHue). — ISBN 978-5-9916-
7723-3. — TeKCT: 3NeKTPOHHbIN // ObpaszosaTenbHasa nnatgopma KOpainT [cairt].
— URL: https://urait.ru/bcode/537876

3. MapTtbiHOBa T.B. XumMus: y4yeOHMK U MPakKTUKYM [ONA  CpefHero
npodeccnoHansHoro ob6pasosaHus/ T.B. MaptbiHOBa, W.B. AptamoHoBa, E.B.
"oayHOB; nof obuein pegakumenn T.B. MapTbiHOBOW. — 2-€ U3[., UChp. v gon. —

MockBa: W3patenbctBo Hpait, 2024. — 368 c.— ([MpoeccroHanbHoe
obpasoBaHne). — ISBN 978-5-534-11018-0. — TeKCT: 3NeKTPOHHbIA /]
O6pa3oBare/ibHas nnargopma FKOpanT [cawT]. — URL:

https://urait.ru/bcode/536721
4. HukonbCckuin - A.b.  Xumns: y4eOHWK W NPaKTUKYM [N CPefHero
npoeccrmoHansHoro obpasosanus/ A.b. Hukonbckuii, A.B. CyBopoB. — 2-e u3f,,

nepepab. n pgon. — MockBa: W3patensctBo HOpawnt, 2024. — 507 ¢ —
(MpodeccnoHanbHoe o6paszoBaHme). — ISBN 978-5-534-01209-5. — TekcT:
ANeKTPOHHbIM /I O6pasoBaTenbHasa nnatpopma HOpant [cant]. — URL:

https://urait.ru/bcode/53 8279

3.2.3. VIHTepHeT-pecypchbl

1 EpnHan KOMNeKunn  UndpoBsbIxX obpas3oBaTte/ibHbIX  PecypcoB
[@nekTpoHHbIV pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickass  anekTpoOHHas  WKona [OnekTpoHHbln  pecypc] URL:
https://resh.edu.ru/

3. IHhoypok [AnekTpoHHbIn pecypc] URL: https://infourok.ru/

4. Pewy EIM3. Xumus [3AnekTpoHHbIn pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJ1b 1 OTTEHKA PE3YJIbTATOB OCBOEHWVA YUEBHOI'O

KOHTpo/Ib 1

PacKpbLIBAIOTCA  Yepes

NMPEOMETA
OLIEHKa pe3ynbTaToB OCBOEHMSt y4eGHOro npeameTa
AVCLUMMAIMHAPHBIE  Pe3y/bTaTbl, HamnpaBfeHHble Ha

(hopmmpoBaHMe 06LLMX U MPOMECCMOHANbHBLIX KOMMETEHLUMIA MO pasgenam U
TeMaM COAepXKaHMs y4e6HOro Marepuana.

Obuwasn /
npogeccnoHanbHas
KOMNeTeHUnA
OK 02. Mcnonb3oBatb
COBPEMEHHbIe cpeacTea
noucka, aHanmsa n
NHTepnpeTaumMmM WHGopmMauum
n NH(OPMaLNOHHbIE
TEXHOMIOTNN ANA BbINOHEHNS
3ajay npodeccroHabHoMn

[eATeNbHOCTH

OK 04. AeKTUBHO
B3aMMO/EeNCTBOBATb n
paboTaTb B KOMNEKTUBE W
KOMaHAe

Paspgen / Tema

Pasgen 2, Tema 2.2.

Pasgen 3., Tema 3.2.

Paspgen 5., Tema 5.1.

Pasgen 6, Tema 6.1., Tema 6.2.

Paspen 7, Tema 7.1.

Paspen 1, Tema 1.1.

Pasgen 2., Tema 2.1.

Pasgen 3., Tema 3.1, Tema
3.2.
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Tunbl OLEHOUYHbIX
MEPONPUATUIA

TecTnpoBaHue

YCTHbIN onpoc
MpencraBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc
MpencraBneHne pesynbTaToB
npakTU4ecknx paboT
MNpencTaBneHne pes3ynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota
TecTnpoBaHue

YCTHbIN onpoc
[NpeacTtaBneHne pesynbLTaToB
npakTU4ecknx pabot

YCTHbIN onpoc
MpencraBneHne pesynbTaToB
nabopaTopHbIX paboT

lNpencTaBneHne pesynbTaToB
npakTUYecKnx pabot

Kelic 3agaHns

TecTupoBaHue

YCTHbIiA onpoc
[NpeacTtaBneHne pesynbLTaToB
npakTn4ecknx pabot
TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHve pesy/bTaToB
NpakTU4ecknx paboT
TecTnpoBaHue

YCTHbIIA onpoc
lNpencTaBneHne pesynbLTaToB



OK 05
YCTHYHO U

OcyulecTBnsaTb
NMUCbMEHHYHO
KOMMYHWKaLMIO Ha
rocyfapcTBeHHOM A3blKe
Poccuitickoi  depepaummn  C
y4eToMm 0CO6eHHOCTEN
COLMaNbHOTO U Ky/bTYPHOrO
KOHTEKCTa

MK 54 Peann3oBbiBaTb
TEXHOOrM4YecKme npouecchl B
MaLUMHOCTPOUTEIbHOM
NPON3BOACTBE C
cobnogeHnem  TpeboBaHWit
OXpaHbl Tpyfa, 6e3omacHoOCTH
XN3HEAeATeIbHOCTU "
3alUWTbl OKPY>KaKoLLEN cpedbl,
NPUHLMMNOB 7 MeTO/08B
Oepexxn1MBoro NPon3BOLACTBA.

Paspgen 4., Tema 4.1., Tema
4.2.

Paspgen 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.
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npakTn4ecknx pabot
MNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIiA onpoc
MpefcTaBneHe pesy/nbTaToB
NpakTU4ecknx paboT
MNpeacTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MNpencTaBneHne pes3ynbTaToB
npakTn4ecknx pabot
TecTupoBaHue

YCTHbI onpoc

TecTupoBaHue

YCTHbIN onpoc
MpencraBneHne pesy/bTaToB
npakTn4ecknx pabot
TecTupoBaHue

YCTHbI onpoc
MpencraBneHve pesy/bTaToB
npakTU4ecKnx pabot
lNpencTaBneHve pe3ynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
MpencraBneHne pesynbTaToB
npakTn4ecknx pabot
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
KoHTposnbHas paboTta
TecTnpoBaHue

YCTHbIN onpoc
MMpencTaBneHne pes3ynbTaToB
npakTU4ecknx pabot
MpencraBneHne  pesy/bTaToB
nabopaTtopHbIX paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne pesynbLTaToB



nabopartopHbIX paboT
Pasgen 7, Tema 7.1. MNpencTaBneHve pes3ynbTaToB
npakTuyecknx pabot
Kelic 3agaHus
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