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1. OBLUAA XAPAKTEPUCTUKA PABOYE MPOrPAMMBI
YYEBHOI' O NMPEAMETA

1.1. Mecto y4yebHOro npeameTa B CTPYKTYpe  OCHOBHOW
npodheccMoHaNbHON 06pa3oBaTe/IbHOW MPorpaMmmb|

YuebHblii  npeaMeT  «XuUMus»  ABNAETCH  0053aTeNbHOM  4acTbiO
06LLle06pa30BaTe/IbHON0 LMKNa OCHOBHOW MNPOgecCMOHanbHOM 06pa3oBaTe/lbHOM
nporpammbl -  MPOrpaMmbl  MOAFOTOBKM  KB/IM(PUUMPOBAHHBIX  pabouux,
cnyxawmx no npodeccmun 09.01.04 Hanagumk annapaTHbIX M MPOrpaMMHbIX
CPeAcTB MH(OKOMMYHUKALMOHHBLIX CUCTEM.

1.2. Llenn n nnaHMpyemble pesysbTaTbl OCBOEHUS y4eOHOro npeameTa

1.2.1 Llenn ocBoeHUs y4ebHOro npegmerta

Cogep>xaHue nporpammbl y4ebHOro npegmeta «XUMUS» HanpasieHO Ha
AOCTUXKEHME pPe3ynbTaToB ero 1U3yyYeHns B COOTBETCTBMM C TpeboBaHuAMu PIrOC
COO c yyeToM npoheccroHabHON HanpasneHHocTn ®IrOC CIMo

OCHOBHOW LeNbl0  U3yYeHUs yyebHOro npegmeta «XUMUS»  ABMISETCH
(hopMUpOBaHME Y CTYAEHTOB XMMMWUYECKOI COCTaBMSKOLLEN eCTeCTBEHHOHAYUYHOA
KapTWHbl  MMpa KakK OCHOBbl MPUHATUA  PelleHWiA B JKU3HEHHbIX U
MPOM3BOACTBEHHbIX CUTYaLMAX, OTBETCTBEHHOI O NOBEAEHUS B NPUPOLHON cpeje.



1.2.2 MnaHupyemble pe3y/ibTaTbl OCBOEHUS y4e6HOro npeameTa
Oco60e 3HaueHue yuebHbIi NpeaMeT UMeeT NPK POPMUPOBAHUM 1 PA3BUTUN OBLLIMX 1 NPO(ECCUOHANBHBLIX KOMMETEHLWA,

a TaKKe COOTBETCTBYHOLLMX MM pe3y/ibTaTam 06yyeHus cornacHo rocC COO.
MnaHnpyeMble pe3ynbTaTbl 06yUYeHUS

KomneTteHuyuun (OK, MK)

OK 01. Beblbupats cnocobbl
peLleHus KEVIED
MPO(ECCMOHA/IbHOM

[EeATENbHOCTN NPUMEHUTENBHO K
pa3nnyHbIM KOHTEKCTaM

Ob6uwwne
JIP23 - roToBHOCTb K Tpyady, OCO3HaHWEe LIEHHOCTK
MacTepcTBa, TPYA006ueE,;
NIP24 - TrOTOBHOCTb K aKTMBHON [eATe/IbHOCTU
TEXHONOMMYECKO W COLMaNbHON  HanpaBieHHOCTH,

CMOCOOHOCTb  MHMUWMMPOBATb,  MaHMpPOBaTb WU
CaMOCTOATE/IbHO BbIMOMHATL TaKyH LEeATEIbHOCTb;
JIP25 - wuHTepeC K  pa3yHbIM  Chepam
NPOGeCCUOHA/IbHON AeATENbHOCTH,

MP1 - camocToATe/NIbHO  (hopMynmpoBatb WU
aKTyanM3uposatb  Mpobnemy, paccmatpueatb  ee
BCECTOPOHHE;

MP2 - ycTaHaB/MBaTb CYLUECTBEHHbIA MNPU3HAK WAn

OCHOBaHWA [A/19  CpaBHeHWd,  Kraccugukaumm wu
00006LLEeHNS;
MP3 - onpegenatb Uenn OeAaTenbHOCTK, 33daBaTb

napameTpbl U KpUTEPUN UX JOCTUXKEHNS;
MP4 - BbIABNATL 3aKOHOMEPHOCTU M NPOTUBOPEUNs B
paccMaTpuBaeMbIX ABMNEHUAX;

MP5 - BHOCUTb KOPPEKTUBbI B [EATE/IbHOCTb,
OLEeHMBaTL  COOTBETCTBME  Pe3yNbTaTOB  LEnsam,
OLeHMBaTb PUCKM NOCNEACTBUI AeATENbHOCTY;

MP6 - pa3BuBaTb KpeaTMBHOE MbILL/IEHME MPU
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AvcunnnuHapHsble

MP6 1 - chopmmpoBaTh NpeacTaBNEHUS: O XMMUYECKOM
COCTaBNAIOLLEN EeCTECTBEHHOHAYUYHOW KapTWUHbI MuUpa,
PO XMMUW B MNO3HAHWWM SABNEHWIA NPUPOAbl, B
(hOPMUPOBAHUN MbILLIEHNA U KYNbTYPbl JINYHOCTK, €e
(hYHKUMOHANIbHOM  rpaMOTHOCTK, HeOoOXOAMMON AN
PeLeHNs  MpaKTUYeCKUX 3afja4 W 3KONOTUYEeCKu
060CHOBAHHOI0 OTHOLUEHMS K CBOEMY 3[0POBbIO U
MPUPOLHON cpese;

MP6 2 - BnafeTb CUCTEMOI XUMWYECKMX 3HAHWUNA,
KOTOpas BK/IKOYaeT: OCHOBOMoOfarawlne MnoHATUSA
(XMMWYeCKMin 3neMeHT, aToM, 3/1eKTPOHHas 060/104Ka
aToma, s-, p-, d-3M1eKTPOHHbIE OpbUTasIM aTOMOB, WOH,
MOJSIEKYNa, BaIEHTHOCTb,  3/1eKTPOOTPULLATENTIbHOCTD,
CTeneHb  OKWUCNEHMS,, XUMWYeCKass CBS3b,  MOJb,
MONSpHas Macca, MONSAPHbIA 06bEM, YIrNepOAHbIN
cKeneT, yHKUMOHaNNbHaa rpynna, pagukan, nomepus,

nN30Mepbl, rOMO/ION MYECKMA P4, romonoru,
YrNeBoAopoabl,  KUCMopoA- M a30TcoAepkaliue
COeUHEHNs,  OMONOTMYECKM  aKTUBHblE  BeLLecTBa
(yrneesogbl, >Kupbl, 06enku), MOHOMep, MNOJMMEp,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKY IAAPHbIE
COeUHEHNS,  KPUCT//IMYECKasd  pelleTKa,  TuMbl



peLLeHNN XKU3HEHHBIX MPo6ieM

MP7 - BnageTb HaBblKaMn y4ebHO-MCCnefoBaTelbCKO
M NPOEKTHON [eATeNIbHOCTU, HaBblKaMW paspeLleHns
npo6nem;

MP12 - BbISBNATb NPUYNHHO-CNEACTBEHHbIE CBA3N U
aKTyanm3mpoBaTb 3afadvy, BblgBuratb runotesy ee
peLLeHns, HaxoauTb apryMeHTbl 418 [0Kas3aTe/bCTBa
CBOWX YTBEPXKAEHWI, 3a4aBaTb NapaMeTpbl N KpUTEpUU
peLLeHns;

MP13 - aHanM3npoBaTb MOMYYEHHbIE B XOA4Ee PeLLeHus
3afaun  pe3ynbTaTbl, KPUTUYECKN OLleHMBaTb KX
[lOCTOBEPHOCTb, MPOrHO3MPOBaTL M3MEHEHME B HOBbIX
yCNoBusAX;

MP17 - ymeTb NepeHoCUTb 3HaHNA B MO3HaBaTEe/IbHYHO
1 NPaKTUYECKYHO 06/1aCTU XXMU3HELEATENNbHOCTH;

MP18 - ymMeTb WHTerpuMpoBaTtb 3HAHWSA W3 pasHbIX
npeaMeTHbIX 0bnacTei;

MP19 - BbigBuratb HOBble WAew,
OpPUrVHasIbHbIE NOAXOAbI U PeLleHus;
MP20 - ctaBuTb Npobnembl 1 3afa4yun, LoMycKarolime
aIbTEPHATUBHbIE PELLEeHNS;

npegnaratb

XNMUNYECKUNX peakuuii (okucnmTenbHo-
BOCCTAHOBUTE/IbHbIE,  3K30- W 3HAOTepMUYecKue,
peakuum WMOHHOTO 0OMeHa), pPacTBOp, 3M1eKTPOJSIUTSI,
He3NeKTPONNTLI,  3NMEKTPONIUTUYECKAA  AMccoumalmns,
OKWUCNNTENb, BOCCTaHOBWUTE/Nb, CKOPOCTb XUMWYECKOIWA
peakumm, XMMUYeCKOoe paBHOBECUE), TEOPUMN M 3aKOHbI
(Teopus  XMMWYECKOrO  CTPOEHUS  OPraHNYeckmx
BewectB A.M. byTnepoBa, TeOpUs 3NeKTPONUTUYECKOWA
anccouuvauumn, NepuoANYECKUIA 3aKOH a.n.
MeHzeneesa, 3aKOH COXpaHeHus Macchbl),
3aKOHOMEpPHOCTWN,  CUMBOJIMYECKUIA  A3bIK  XUMUW,
(hakTOMOrMYeckne CBefeHMs O CBOKCTBax, COCTaBe,
nonyyYeHUn 1 6e30nacHOM MCNOMb30BaHNN BaXKHEMLLNX
HeopraHM4ecknx W OpPraHN4Yeckux BeLLEeCTB B ObITy U
NMPaKTUYECKON [esTeNbHOCTU Ye/loBeKa,;

MP6 3 - yMeTb BbISBNATb XapaKTepHble MNPU3HAKU U
B3aMMOCBSi3b  WM3YYEHHbIX  MOHATUA,  NPUMEHSTH
COOTBETCTBYIOLLME MOHATUA MPU OMUCAHUN CTPOEHUA U
CBOWCTB HEOpraHUYecKMx N OpraHMYecKmx BeLLEeCTB U
NX NPeBpaLLeHNA; BbISBNATL B3aUMOCBA3b XUMUYECKUX
3HAHWA C MNOHATMSAMW W NPeACTaBNEHUAMM  LPYTUX
eCTeCTBEHHOHAYYHbIX NPeAMETOB;

MP6 4 - yMmeTb WCNOMb30BaTb  HaVMMEHOBaAHUS
XUMMWYECKUX COEAMHEHWUIA  MEeXAYyHapOo4HOro  CoKo3a
TEOPeTUYECKON U NPUKNAAHOA XUMUN N TPUBUA/IbHbIE
Ha3BaHWUA BaXKHEMLUMX BeLLeCTB (3TU/IEH, aueTWeH,
rVUEPUH, (eHon, (opmasibierns, YKCycHas KucoTa,
FMAUUH, YrapHblil ra3, YrNeKUCbliA ras, ammMuak,
ralleHas n3BecTb, HeralleHas 13BeCTb, MUTLEBASA COLa U



ApYyrnx), coctaBnaTb (OPMynbl HeopraHUYeckux wu
OpraHM4yecKMx  BeLLeCTB, YpPaBHEHUS  XUMUYECKUX
peakuuii, O0OBACHATbL WX CMbICA;  MOATBEPXAATb
XapaKTepHble  XMMU4YecKuMe  CBOWCTBa  BeLLECTB
COOTBETCTBYHOLMMY  3KCMEPUMEHTaMU U 3aNUCAMM
YPaBHEHWUIA XUMUYECKNX PeaKLUiA;

MP6 5 - ymeTb YycTaHaBAMBaTb MPUHALNEXXHOCTb
N3YYeHHbIX HEOPraHWYeCKMX N OpraHMYecKnx BeLLecTB
K onpefeneHHbIM KnaccaM W rpyrnnaM COeAvHEHUIN,
XapaKTepu3oBaTb UX COCTaB WM BaKHeWLUMe CBOWCTBA,
onpefensTb BUAbI XMUMUYECKMX CBA3e (KOBasieHTHas,
NOHHasA, MeTasIInyeckKas, BOAOPOLHas), TUNbI
KpUCTa/IINYECKMX peLUeToK BELLECTB;
KnaccumumpoBaTb XMMUYECKME peakLun;

MP6 7 - ymMeTb NPOBOAUTL pacyeTbl MO XMMUYECKUM
(hopMynaMm U ypaBHEHUSIM XUMWUYECKUX peakumin ¢
MCNONb30BaHNEM (hU3NYECKNX BEJINYVH,
XapakTepmsylowmx  BewectBa C  KOJIMYECTBEHHOM
CTOPOHbI:  Maccbl, 06bema (HOpMasibHble YC/OBUSA)
rasos, KO/IMYECTBA BELLECTBA; MUCMO0/b30BaTb CUCTEMHbIE
XUMUYECKME 3HAHUA ANA  NPUHATUA  pelleHuid B
KOHKPETHbIX >KWU3HEHHbIX CUTyauusX, CBA3aHHbIX C
BeLLecTBamMu 1 UX NPUMEHEHVEM

MP6 8 - cthopMMPOBAHHOCTb YMEHWIN MIaHNPOBaTb U
BbIMOMHATL XMMWYECKWUIA 3KCMEepPUMEHT (MpeBpaLleHuns
OpraHMyecKmMx BeLLeCTB MpW HarpeBaHuu, MNoayyeHue
3TUNIEHa W M3y4YeHWe ero CBOMCTB, KauyeCTBEHHble
peakuun Ha anbAernfbl, Kpaxmas, YKCYCHYK KUC/OTY;
JeHatypaums 6eflkOB  MpU  HarpeBaHUW, LBETHbIE



OK 02. Vicnonb3oBaTb
COBPEMEHHbIE CpeACTBa MOMUCKa,
aHamM3a M UHTepnpeTauuu
NHhopmaLmm 7
MH(OPMaLMOHHBbIE  TEXHO/OT UK
NS BbINO/THEHNS 3agad
npogeccroHabHON
AeATeNbHOCTH

NP32 - chOpMMPOBAHHOCTb  MWUPOBO33PEHMS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayK/ W OOLLECTBEHHON MNpPaKTWKK, OCHOBAHHOIO Ha
Auanore  KynbTyp, CMOCOGCTBYIOLLETO  OCO3HAHWIO
CBOEro MecTa B MOMNKY/NbTYPHOM MUPE;

JIP33 - COBepLUEHCTBOBaHME  SA3bIKOBOW U
ynTaTebCKOM KYNbTypbl KaK cpeacTea
B3aMMOLENCTBUA MEXAY NHOABMU 1 NO3HAHUA MUPa,;
JIP34 - 0CO3HaHWe LEHHOCTU Hay4yHON AesTeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATH MPOEKTHY0 n
1CCNepoBaTeNlbCKy0 AeATeNIbHOCTb MHAMBUAYASTLHO U
B rpynne;

MP21 - BnafieTb HaBblKamu MOMYYEHUS NH(OPMaLMK
M3 WCTOYHWKOB pasHbIX TWUMOB, CaMOCTOATE/ILHO
OCYLLIeCTBMIATL MOWUCK, aHanu3, cuctematmsauuio u
NHTEprpeTauuio MHMOpMaLUM  pasInYHbIX BUAOB W
(hopm npeacTaBneHus;

peakuun 6enKoB; NPOBOAUTL peakuy MOHHOro 06MeHa,
OnpeaenaTb Cpefy BOAHbIX PacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cynbgart-, kKapboHaT- 1 X/TI0PUA-aHNOHbI, Ha
KaTMOH aMMOHWSA; peLlaTb 3KCMepuMeHTaslbHble 3a4ayun
no Temam "MeTannsl" 1 "HemeTansibl") B COOTBETCTBUM
C MpaBunnaMu TeXHUKM 6e30MacHOCTM Mpu 06paLLeHnm C
BellecTBaMn W 1abopaTopHbIM  060PYL0BaHUEM;
MPeLCcTaBNATb pe3y/ibTaTbl XMMUYECKOTO 3KCMEPUMEHTa
B (opme 3anucy  ypaBHEHWA COOTBETCTBYHOLLUX
peakumMin 1 (HopmynupoBaTb BbIBOAblI HA OCHOBE 3TUX
pe3ynbTarTos,;

MP6 6 - BnageHWe OCHOBHBLIMW METOAaMW Hay4HOro
Mo3HaHWs  BELEeCTB U XUMUYECKUX  SBJIEHUN
(HabnogeHve, n3mepeHue, 9KCMEPUMEHT,
MOZENMPOBaHNE);

MP6 7 -  chopmMMPOBAHHOCTb YMEHMI NPOBOAUTL
pacyeTbl MO XUMWYECKUM (hopMynaM K ypaBHEHUAM
XUMUYECKNX peakumii ¢ UCNob30BaHNEM (U3NYECKMX
BE/INYVH, XapaKTepusyoLmx BelllecTBa c
KO/IMYECTBEHHOW CTOPOHbI: macchl, obbema
(HopmanbHble YCNoBMS) ra3oB, KOMMYECTBa BeLLECTBa;
MCMO/Mb30BaTb CUCTEMHbIE XMMWYECKWE 3HaHUA And

MPUHATUA pemeHmVl B  KOHKPETHbIX XXW3HEHHLIX
CuUTyaumax, CBA3aHHbLIX C  BELWEeCTBaMW n nx
NMPUMEHEHNEM,

MP6 8 - ChopMUPOBAHHOCTb YMEHWIA MIaHUPOBaTb U
BbINOMHATL XMMUYECKMIA 3KCNepUMeHT (NpeBpaLleHuns
OpraHMYecKMxX BELLeCTB MpPU HarpesaHWW, MNOJyYeHue



OK 04. AhheKTUBHO
B3aMMO/eNCTBOBaTb U paboTaTh B
KONNEKTMBE N KOMaHAe

MP22 - co3gaBaTb TEKCTbl B pa3/inyHbIX opmaTax C
YYETOM  HasHayeHWUs  MHGopMauum U LeneBOu
ayautopun, Bbl6Upas ONTUMa/IbHYHO (hopmy
NpeLCTaBeHNa 1 BU3yannsauum,

MP23 - oueHuMBaTb [OCTOBEPHOCTb, NErMTUMHOCTb
MH(opmauuy, ee  COOTBETCTBME  MPaBOBbIM WU
MOPa/IbHO-3TUYECKMM HOpPMaM,;

MP24 - ncnonb3oBaTb CpeAcTBa UHHPOPMALMOHHBLIX W
KOMMYHWUKaLMOHHbIX ~ TEXHOMOMMA B peLUeHun
KOrHUTUBHbIX, KOMMYHUKaTUBHbIX 7
OpraHM3aLUMOoHHbIX 3afa4 ¢ cobnogeHemM TpeboBaHWI
9PrOHOMUKK,  TEXHWUKM  6e30MacHOCTW,  TUTWEHBI,
pecypcocoepexxeHns, NpPaBoBbIX W 3TUYECKUX HOPM,
HOPM WH(OPMaLMOHHOI 6e30MacHOCTY;

MP25 - Bnagetb HaBblKaMy Pacno3HaBaHUS U 3aLUUTHI

NHopmaLmn, NHHOPMALMOHHON 6e30nacHocTU
JIMYHOCTU
NIP24 - TroTOBHOCTb K aKTUBHOW [AeATeNbHOCTM

TEXHO/IOMMYECKOA W CoUMasbHOM  HanpaBneHHOCTH,
CMOCOOHOCTb  MHUUMMPOBATb,  NJAHMPOBaTb U
CaMOCTOATE/IbHO BbIMO/HATL TaKyH AeATe/IbHOCTb;
JIP26 - roTOBHOCTb M CMOCOBGHOCTb K 06pa30BaHuMio 1
caM0006pa3oBaHNI0 Ha MPOTAXEHUMN BCEW XKN3HW,
MP7 - BnafieTb HaBblKaMu y4ebHO-MCCNef0BaTeIbCKOM
M NPOEKTHOW [AesTeNbHOCTW, HaBblKaMU paspeLLeHus
npobnem;
MP31 - noHuMMaTb W WCMONb30BaTb MNPEMMYyLLEeCcTBa
KOMaHHOW 1 NHANBUAYa/IbHOW paboThl;
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3TWNeHa W W3y4YeHUe ero CBOWCTB, KayeCTBEHHbIe
peakumMn Ha anbferupl, Kpaxman, YKCYCHYK KWUCNOTY;
feHaTypaumsa GenikoB MpW  HarpeBaHWW, LBETHble
peakuuy 6enKoB; NPOBOAUTL Peakuy MOHHOTO 06MeHa,
onpefensTe cpefy BOAHbIX PacTBOPOB, KayeCTBEHHble
peakumu Ha cynbgat-, kapboHaT- 1 X/TI0PUA-aHNOHbI, Ha
KaTMOH aMMOHUS; peLlaTb 3KCNepuMeHTaNIbHbIe 3a4a4u
no Temam "MeTannibl" 1 "HemeTanbl™) B COOTBETCTBUM
C npaBunamm TeXHUKM 6e30MacHOCTM Mpu obpaLLeHnn ¢
BellecTBaMM M n1abopaTopHbIM  060pYyLOBaHMEM;
npeAcTaBnsATh Pe3yibTaTbl XMMUYECKOr0o 3KCNepnumeHTa

B (hopMe 3anucu  YpaBHEHWIA COOTBETCTBYHOLLUX
peakumii 1 hopMynMpoBaTh BbIBOAbI Ha OCHOBE 3TUX
pe3y/bTaToB;

MP6 9 - chopMMPOBAHHOCTb YMEHWUS aHanM3MpoBaTb
XUMUYECKYIO MH(OPMaLMIO, MOy4aeMyt W3 pPasHbIX
MCTOYHMKOB (CPefCcTB MaccoBOM WHMopMauuu, CeTb
VHTepHeT n apyrue);

MP6 8 - cthopMMPOBAHHOCTb YMEHWIA MNNaHUPOBaTb U
BbIMOMHATL XUMUYECKNIA 3KCMEPUMEHT (npeBpaLLeHuns
OpraHMYyecKMx BELLECTB MPW HarpesaHWW, MONy4YeHue
3TWNEHa W W3Y4YeHWe ero CBOWCTB, KayeCTBEHHble
peakumMn Ha anbferugbl, Kpaxman, YKCYCHYK KUC/OTY;
feHaTypaumusa 6GenkoB MpW  HarpeBaHWW, LBETHbIE
peakuun 6enKOB; NPOBOAUTL pPeakuuy MOHHOTro 06MeHa,
onpefenaTb Cpefy BOAHbLIX PACTBOPOB, KayeCTBEHHbIe
peakLMmn Ha cynbhaT-, KapboHaT- 1 X/10pUa-aHUOHbI, Ha
KaTMOH aMMOHMWSA; pellaTb 3KCNepuMeHTasbHble 3ajayvu
no Temam "MeTansibl" 1 "HemeTannbl") B COOTBETCTBUM



OK 07; CopelicTBOBaTh
COXPaHEHWIO OKpY>KatoLLew
cpeqpl, PECYPCOCOEPEXEHNIO,
NPUMEHSATb 3HAHWS 06 N3MEHEHNN
Knmmara, NPUHLMMbI
6epexxnmMBoro MPOV3BO/CTBA,

apheKTMBHO  AelicTBOBaTb B
ype3BblYaliHbIX CUTYaLUAX

MP32 - BblbupaTb TeMaTMKy W METOLbl COBMECTHbIX

[encTBUn ¢ yyeToOM  OOWMX  WMHTEpecoB, MU

BO3MOXHOCTEl KaXKA0r0 YeHa KOneKTuBa,

MP33 - npuMHMMaTb LeIN COBMECTHON AEATENbHOCTH,

OpraHu130BbIBaTb U KOOPAWMHMPOBATb AeWCTBUA MO ee

[IOCTVDKEHWIO: COCTaB/NSATb nnaH AEenCTBUIA,

pacnpefenstb pPosM C Y4eTOM MHEHWIA Y4YaCTHWUKOB

06CyaTb pe3y/ibTaTbl COBMECTHOIN paboThl;

MP37 - ocCyLlecTBNATL MO3UTUBHOE CTpaTernyeckoe

noBefeHWe B Pas3IMYHbIX CUTyauuax, MNPOABAATb

TBOPYECTBO 1 BOOOPaXKeHWe, ObITb MHULMATUBHbLIM

MP55 - npuHMMaTb MOTWMBbI W aprymeHTbl [APYrux

NMOLEN Npyn aHa/In3e pesy/bTaToB LeATe/IbHOCTY;

MP56 - npu3HaBaTb CBOe MpaBO W MpaBO [ApPYrux

Ntofen Ha OLNGKM

JIP27 - c(hopMMPOBAHHOCTb 3KOMOMMYECKON KyNbTypbl,

MOHVMaHWe  BAUAHUS  COLMA/IbHO-3KOHOMMUYECKNX

MPOLIECCOB Ha COCTOSHWME MPUPOAHOA M COLMAbHOM

cpegpl, 0CO3HaHwue rnobasibHOro Xapakrepa

3KO/OTMYECKNX Npobnem;

JIP28 - nnaHvpoBaHWe W OCYLLECTB/eHWe AeWCTBUIA B

OKpY)Xaloleid cpefile Ha OCHOBE 3HaHWUS  Lene

YCTOYMBOr0 PasBUTUSA YENI0BEYECTBA;

JIP29 - aKTUBHOE HenpusaTve LeCTBUA, NMPUHOCALLMX

BPeL OKPY>KatoLLel cpese;

JIP30 - ymeHMe nporHo3upoBaTb He6/1aronpuUsTHbIE

9KONOrMYecKMe  MOCNefcTsns  NpeanpUHUMAaEMbIX

[eCTBUIA, NpeaoTBpaLaThb UX;

NIP31 - pacwuvpeHwe  onbiTa  AeATENLHOCTU
10

C Nnpasuiamm TeXHUKN 6e30MacHOCTY MpU obpaLleHun ¢
BelllecTBamMM 1 nlabopaTopHbiM  060pyJ0BaHUEM,;
NpeACTaBNATb pe3y/ibTaTbl XMMUYECKOT0 3KCNepumeHTa
B (opme 3anucu  YpaBHEHWIA COOTBETCTBYHOLLUX
peakuuin 1 (HopMynupoBaTh BbIBOAbl Ha OCHOBE 3TUX
pe3ynbTaToB;

MP6 1 - chopmmpoBaTh NPeACTaBeHNUs: O XUMUYECKOW
COCTaBNAOLEA eCTEeCTBEHHOHAY4YHOW KapTUHbI MUpa,
pOAM  XMMUW B TMO3HaHWM SBNEHWA NPUPoOAbl, B
(hOPMUPOBAHMMN MbILWIEHNA W KyNbTYpbl INYHOCTH, ee
(hYHKUMOHaNIbHOW  rpamMOTHOCTW, HeobxoamMMon Ans
pelleHns  NpPaKkTUYecKMX 3afady U 3KOMOrMYecKm
0060CHOBAHHOIO OTHOLLEHNA K CBOEMY 340POBbH U
NPUPOLHON cpege;

MP6 10 - cdopmmMpoBaHHOCTb YMEHWI Ccob6MAaTb
npaBun/a 3KOMIOTMYECKN LienecoobpasHoro rnosefeHns B
ObITY W TPYAOBOW AeATENbHOCTUM B LENsIX COXpPaHeHUs
CBOEro 370pOBbS N OKPY>KAKOLLENn MPUPOAHON cpeabl;
YyuMTbiBaTb  OMacHOCTb  BO3AEWCTBUA  HA  XKMBble
OpraHu3Mbl OMnpeAeneHHbIX BeLecTB, NOHUMAs CMbIC



MK 2.2. YCcTpaHATb
HENCNPaBHOCTU W MOBPEXAEeHUA
YCTPOICTB
VNH(OKOMMYHMKALMOHHbBIX
cuUcTem, B TOM umncne
MePCOHabHbIX LmMpPOBLIX

YCTPOIACTB 1 OPUCHON TEXHUKM.

9KO/0rMYECKOW HamnpaB/IeHHOCTH;
MP5 - BHOCUTb KOPPEKTUBbI
OLEeHVBaTL  COOTBETCTBME  pe3y/ibTaToB
OLEHVBATb PUCKM NMOCNEACTBUIN LeATEIbHOCTHY;
MP7 - BnageTb HaBblkamy y4ebHO-M1CCe0BaTeIbCKOM
M MPOEKTHON [eATeNbHOCTW, HaBblKaMu paspeLleHus
npobnem;

MP48 - ymMeTb OLEeHMBaTb PUCKU W CBOEBPEMEHHO
NMPUHUMATL PELLIEHUNS MO UX CHUKEHWIO

JIP28 - nnaHWpoBaHMe N OCYLLECTBNEHNE AECTBUIA B
OKPY)KatoLLen Ccpefe Ha OCHOBE 3HaHUS  Lenen
YCTOAUMBOro Pa3BUTUS Ye/I0BEYECTBA;

JIP29 - aKTUBHOE HenpuATWe AEWCTBUIA, NMPUHOCALLMX
BPeL OKpY>KatoLLei cpese;

JIP30 - ymeHMe nNpOrHo3npoBaTb HebnaronpusATHble

B [JeATeNbHOCTb,
Liensm,

3KOMIOTUYECKMEe  MOCNEACTBUSA  NpPenpUHMMAaEMbIX
AeNCTBUIA, NpefoTBpaLaTh UX;

P31 - paclwmpeHve  onbiTa  [AeATe/IbHOCTU
9KO0NOrMYECKOW HanpaBneHHOCTU;

MP1 - CaMOCTOATE/IbHO  (DOPMYNNPOBaTb U
aKkTyanmsvpoBaTb  Mpob6nemy, paccmaTpuBaThb . €e
BCECTOPOHHE;

MP6 - pasBuBaTb KpeaTUBHOE MbILU/IEHNE NpU

PeLLEeHUN XKN3HEHHBIX NPO6/IEM;
MP16 - oOCyWeCTBNATb LeneHanpaBneHHbIA MOUCK
nepeHoca CpeactB M CNOcoboB  [eicTBus B
NPOMECCUOHA/IBHYIO CPeLy;
MP17 - ymeTb NEPeHOCUTL 3HAHMA B NMO3HaBaTe/IbHYH0
1 NPaKTUYECKYH 06/1aCTVN XXM3HEAEATEeNIbHOCTY;

n

rnokasaTens npefenbHol AoMyCTUMO KOHLEHTpaUWK;

MP6 1 - cchopmmpoBaTh MPeACcTaBIeHNs: 0 XUMUYECKON
COCTaBNAOWEA €eCTeCTBEHHOHAYYHON KapTWHbLI MUpa,
pOAM  XMMUW B MO3HAHWM SIBNEHWIA NpUPOAbl, B
(hOPMUPOBaHMN MbILLAEHUS W KyNbTYpbl IMYHOCTU, ee
(hYHKUMOHA/IbHOW  rpamMOTHOCTK, HEoOXOAMMON  ANs
pelleHns  MPaKkTUYecKMX 3afa4y ¥ 3KOMOrMYeCKu
060CHOBAHHOIO0 OTHOLUEHMS K CBOEMY 3[0POBbLIO U
NPUPOAHOIA cpeag;

MP6 10 - cthopMMPOBAHHOCTb YMEHMWIN CO6MOAATb
npaBuia 3KOMOMMYECKN LienecoobpasHoOro nosefeHns B
ObITY ¥ TPYAOBOM [LeATENbHOCTU B LENSX COXPaHeHUs
CBOEro 340pOBbA U OKPY>XKaloLleld NPUPOLHOIN cpeabl;
YUMTbIBaTb ~ OMACHOCTb  BO3[4EMCTBMA  Ha  KMBbIE
OpraHu3mbl OMpejeneHHbIX BELLECTB, MOHUMAs CMbIC/
nokasaTens npefesibHol A0NyCTUMOW KOHLEHTpaUnW;



MP48 - ymeTb OLEHWMBaTbL PWUCKU W CBOEBPEMEHHO
NMPUHMMATb PELLEHNS MO UX CHUKEHWUIO



2. CTPYKTYPA N COOQEP)XAHWE YYEBHOI O NPEOMETA

2.1. O6bem y4ebHOro npegmeTa v BUAbl y4ebHOM paboTbl

Bug yyebHoli paboThbl O6beM B Yacax
O6bem obpa3oBaTeNbHOW NporpaMmbl y4ebHOro npegmeTa 82
Ob6Aas3aTenbHasa ayguTopHasa Harpyska: 82
TEOPETUYECKME 3aHATUSA, 54
B T.4. B (DOPMeE NPaKTUYECKOW NOAroTOBKM 2
NpPakTUyeckne 3aHATnA, 22
B T.4. B (hopMe NpaKT1YeCcKoin NoOAroTOBKM 4
nabopaTopHble 3aHATUS, 6

B T.4. B pOpMe NPaKTUYECKON NOLrOTOBKM —
CamocTofATenbHasa paboTa,
B T.4. B )opMe NpaKTUYeCKOW NOAroTOBKM

VHAMBUAYaNbHbIA NPOEKT —

MpomexyTouyHasa aTrTectaymna:
-onepeHUMPOBaHHbI 3a4eT 2

13



2.2. TemaTu4ecKuii NnaH v cogepykaHune ydebHOro npeameTta

HanmeHoBaHue
pas3fenos N Tem

1

CopepXXaHue yyebHoro matepuana u gopmel
opraHusaummu feaTeNbHOCTU obyyatoumxcs

Pa3gen 1. OcHOBbI CTPOEHUNA BeLecTBa

Tema 1.1.
CTpoeHne aToMOB
XUMNYECKUX
3N1IEMEHTOB U
npupoga
XUMMYECKON CBA3N

Tema 1.2.
Meproanyeckuii
3aKOH 1 Tabnmua

[O.W. MeHpeneesa

TeopeTunueckoe 3aHaTue. CTpoeHMe aToma

CoBpemeHHass Moje/b CTpoeHMsi atoma. CUMBOIMYECKNI
A3bIK - XUMUW.  XUMWUYECKWUIA  3M1IEMEHT.  DNEKTPOHHast
KOH(urypaums atoma. Knaccuukaums  XMMUYECKMX
3/1IEMEHTOB (S-, p-, d-3n1eMeHTbI). BaneHTHble 31eKTPOHbI.
BaneHTHOCTL.

TeopeTuueckoe 3aHaTme. CTPOEHME BELLECTBA.
ONEeKTPOHHaA npupoaa XUMUYECKOM CBA3N.
ONeKTpooTPULATENbHOCTb.  BuAbl  XMMWYECKON  CBA3M
(KoBa/leHTHasA, WOHHasA, MeTa/iInyeckas, BOLOPOAHas) U
crnocobbl ee 06pa3oBaHus

MpakTuyeckoe 3aHaTue Nel. PelleHWe 3agaHWin Ha
XapaKTepUCTUKY  XMMUYECKUX  3/IEMEHTOB MO WX
nonoxkeHuto B NCX3 A.. MeHaeneesa

Pa3gen 2. Xumundeckue peakyunm

Tema 2.1. Tunbl
XUMNYECKUX
peakuuil

TeopeTuyeckoe 3aHaTMe. XUMUYECKME peakLnn

Knaccudmkaums 1 TUMbl XMMUYECKUX PeakLnii ¢ yyacTnem
HEOpPraHN4YeCKnx  BeELLECTB. CocTaBneHue ypaBHEHMVI
PeakLWii COeNHEHNS, PA3NOXKEHNs!, 3aMeLLIEHNsI, 0OMeHa, B

14

Ob6bem
B yacax

B Tom uncne
npakTu-
yeckas

noaroToBKa

Kogbl 06W X KOMMAETEHL U ©
NIMYHOCTHbIX, MeTanpeaMeTHbIX,
npeagMeTHbIX Pe3ynbTaToB,
hOPMUPOBAHUIDO KOTOPbIX
CNocoGCTBYET 3/1IEMEHT NPOrpamMMbl
5

OK 01,
NP 23; NP 25;
MP 2; MP 17; MP 18
MP6 1; NP6 2; NP6 3; NP6 5

OK 01;
NP 23; NP 25;
MP 2; MP 17; MP 18
MP6 1; MP6 2; NP6 3; NP6 5

OK 01; OK 02;

NP 23; NP 24; 1P 34;-
MP 1, MP 2; MP3;MP 4;
MP 12; MP 17
MP6 1; NP6 2; NP6 3; NP6 5

OK 01;
NP 23; NP 25;
MP 2; MP 5; MP 7; MP 17,
MP6 1; NP6 2; NP6 3; NP6 4; NP6 5;



T.4. peaKu,vu7| ropeHnd, oKncneHnA-BoOCCTaHOB/IEHUA.

TeopeTuyeckoe 3aHATHE. OKucnnTensbHo-
BOCCTaHOBUTE/bHbIE peaKLu.
YpaBHeva OKUCNEHNA-BOCCTAHOB/IEHUA. CTteneHb

oKucneHus. OKUCNITENb U BOCCTaHOBUTENb. CoCTaB/eHMe
M ypaBHVBaHME
peakLUyii MEeTOIOM 3M1eKTPOHHOr0 6anaHca. OKMCNTENbHO-
BOCCTaHOBUTE/bHbIE
MPOU3BOACTBEHHBIX MPOLECCAX W XKU3HEAEATENbHOCTU

OpraH13mMoB

MpakTu4yeckoe

OKUC/TINTENBbHO-BOCCTAHOBUTE/bHbIX

peakuym B npupogae,

3aHaTMe Ne2. PelleHWe 33gay  wu

ynpa>KHeH|/||7| Ha OCHOBHbIE 3aKOHbl XMW

Tema 2.2. TeopeTunyeckoe

ONeKTPO/ITUYECK  AUCCOLIMALINN.

3aHATUE. TeOpUs 3MEKTPOIUTUYECKON

as guccoumauma - VIoHbl. NeKTPONUTBI, HEe3NEeKTPONUTLI. PeakumMnm MOHHOTO
WOHHbIN 06MeH  obmeHa. CocTaB/ieHVe peakuuii MOHHOrO ObMeHa MyTem
COCTaBMIEHUA WX TMOSHbIX W COKPALLEHHbIX WOHHbIX
ypaBHEeHWR. KNCNOTHO-OCHOBHbIE peakuuu.
MpakTuueckoe saHaTue Ne3. COCTaB/EHWE YpPaBHEHWIA
peakuuii 06MeHa B BOAHbIX pacTBOpax 3/1eKTPO/NTOB.

Pasgen 3. CTpoeHuMe 1M CBONCTBA HEOPTaHNUYECKMX BELLECTB

Tema 3.1. TeopeTunueckoe 3aHsTme. HeopraHMyeckme BelLecTBa.
Knaccudmkaups,  lMpeaMeT  HeopraHuyeckoim  xumun.  Knaccudukaums
HOMeHKNaTypau  HeopraHM4YecKmx BeLlecTB. MpoCTble 1 CNOXKHbIE BELLECTBa.

CTpoeHne OCHOBHble

Knaccbl

CNOXHbIX  BellecTB  (OKCWAbI,
15

MP6 7

OK 01;
NP 23; NP 25;
MP 2; MP 5; MP 7; MP 17,
MP6 1; MP6 2; NP6 3; NP6 4; NP6 5;
MpP6 7

OK 01;
NP 23; NP 24,

MP 1; MP 2; MP 3; MP 5;
MP 7; MP 12; MP 17
MP6 2; NP6 3; NP6 7

OK 01;
NP 23; NP 25;
MP 2; MP 17; MP 18
MP6 1; MP6 2; NP6 3; NP6 5

OK 01;
NP 23; P 24,
MP 2; MP 17; MP 18
MP6 1; NP6 2; NP6 3; NP6 4

OK 01; MK 3.1,
NP 25; MP 2; MP 4; MP 5; MP 16;
MP 17; MP 18; MP 48;
MP6 1; MP6 2; NP6 3; NP6 4; TP6 5



HEOpPraHNYecKnxX
BELLECTB

Tema 3.2.
dusnkKo-
XUMNYECKME
CBOICTBA
HeopraHuyecknx
BELLeCTB

rMapoKcuapl, KNCNOTb, conn). B3anmocBs3b
HeopraHM4yeckKMx  BewecTB.  ArperarHble  COCTOSHWS
BellectBa. Kpuctanimueckne un amopdHble BeLLecTBa.
Tunbl KpUCTaNIMyecKmx peLLeToK (aTomHas,
MOJIEKY/NIAPHasA, WOHHAA, MeTa/linyeckast). 3aBUCUMOCTb
(h3MYeCKMNX CBOICTB BELLECTBA OT TWMNa KPUCTaI/IMYECKONM
peLeTKn. 3aBUCUMOCTb XMMMUYECKON aKTUBHOCTU BELLECTB
OT BMAA XMMWUYECKOM CBSI3U W TUMA KPUCTaIMYECKOW
peweTkn. MpryumnHbl MHOroo6pasuns BELLECTB
MpakTnyeckoe 3aHATMe Ned. PelUeHMe NPaKTUYECKNX
33faHMin  No  KnaccumKaumn,  HOMEHKNaType U
XVMUYECKMM  (hOpMy/fiaM  HEOpraHM4ecKMX  BELLEeCTB
pa3/INYHbIX KNaccoB

TeOpETI/I‘-IECKoe saHatue. MeTannbl

O6ume (U3NYECKME N XMMUYECKME CBOMCTBA METa/OB.
Cnocobbl NonyyeHns. 3Ha4yeHVe METAINIOB Y HEMETa//I0B B
npupoge W XW13HeLeAaTeNbHOCTU YenoBeka U OpraHu3MoB.
Koppo3us MeTannos: BUAbl KOPPO3MKU, CMOCOObI 3aLUUTbI
METa/1/I0B OT KOPPO3uUK

TeopeTuyeckoe 3aHATue. Hemetannbl IV - V rpynn
O6Lwpe (hr3nyeckme N XMMUYECKMEe CBONCTBA HEMETa/IOB.
TunuuyHble cBoicTBa Hemetannos V- VII  rpynn.
Knaccugpukaums 7 HOMeHK/IaTypa COeIMHEHNA
HemeTasinioB.  KpyrosopoTbl OMOreHHbIX 3/1eMEHTOB B
npvpoze

TeopeTnueckoe 3aHaTue. Hemetannsl VI - VII rpynn
TunuyHble CBOMCTBA HeMeTaioB. Knaccuukaums w
HOMEHKNaTypa COeANHEHWIN HEMETAI/IOB.
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OK 01; MK 3.1;
NP 23; NP 24 NP 25;

MP 2; MP 3; MP 4; MP 5; MP 7;
MP 12; MP 13; MP 18; MP 19;

MP6 1; NP6 2; NP6 3; MP6 4;
NP6 5; NP6 8;

OK 01; OK 02;K 3.1;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; NP6 3;
MP6 4; NP6 5; MP6 10;
OK 01; OK 02; MK 3.1;
NP 23; NP 24; NP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP21
MP6 1; NP6 2; NP6 3;
MP6 4; NP6 5; NP6 10;
OK 01; OK 02; MK 3.1;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4;



TeopeTuyeckoe  3aHAaTMe.  XUMWYECKME  CBOWCTBa
OCHOBHbIX K/1aCCOB HEOPraHNYECKNX BELLIECTB

Xnmunyeckune CBOWCTBA OCHOBHbIX Knaccos
HeopraHM4yeckmx  BellectB  (OKCMAOB,  TMPOKCWIOB,
KUCNOT, conelt v Ap.). 3aKOHOMEPHOCTU B W3MEHEHWUU
CBOWCTB MPOCTbIX BELIECTB, BOAOPOAHbLIX COEANHEHWIA,
BbICLLNX OKCMAO0B 1 TMAPOKCHA0B

MpakTuueckoe 3aHatue No5. ViccnegoBaHwe CBOWCTB
OCHOBHbIX K/1aCCOB HEOPraHN4YeCKNX BELLIECTB

Tema 3.3. JlabopaTopHoe 3aHATUE Nel. NpeHTndmKayms
VigeHTMdrkaums  HeopraHWYecKnx BELLECTB
HeopraHMn4yecknx

BELLIECTB

KoHTponbHas patoTta Nel

Pasgen 4. CTpoeHue 1 CBONCTBA OPraHUYecKNX BeLLeCTB

Tema 4.1. TeopeTnyeckoe 3aHATUMeE. OCHOBHbIe MNOHATNA
Knaccugpmkaums, — opraHW4ecKoin XuMum
CTPOEHME U MosiBNeHe M pasBUTUE OPraHNYeCKOW XUMUU KaK HayKw.

HOMeHKnaTypa MpegmeT opraHWYeckord Xumuu. MecTo U 3HayeHue
OpraHNYyecKnx OpraHN4yecKoi XUMUW B CUCTEME €CTECTBEHHBIX HayK.
BELLIECTB XMMUYECKOe CTPOEeHNE KaK NopsaAoK coeJMHEHMS aTOMOB B
MO/IEKy/le  COrNMacHO  UX  BaleHTHOCTU.  OCHOBHbIE
17

MP 12; MP 17; MP 21
MP6 1; NP6 2; NP6 3;
MP6 4; NP6 5; MP6 10;
OK 01; OK 02; TK 3.1;
NP 23; NP 24; NP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP21
NP6 1; NP6 2; NP6 3;
IMP6 4; NP6 5; NP6 10;

OK 01; OK 02; NK 3.1;
NP 23; NP 24; NP 34;
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP21
MP6 1; NP6 2; MP6 3; NP6 4; NP6 5;
MP6 7; NP6 9; MNP6 8; NP6 10;
OK 01; OK 02; OK 04;

JIP 23; JIP 24; MP 1, MP 2; MP 5;
MP 7; MP 12; MP 13; MP 17; MP 20;
MP6 1; NP6 2; MP6 3;

MP6 4; NP6 5; NP6 8§;

OK 01; NK 3.1;
NP 23; NP 25; JIP31,
MP 4; MP 18; MP 1, MP 6; MP 17;
MP61; MP6 2; NP6 4; NP6 5; NP6 10



Tema 4.2.
CsoiicTBa
OpraHN4ecKmx
COeNHEHWI

MONIOXKEHNA TEOPUN XMMUYECKOTO CTPOEHNUA OPraHNYecKmnx
coefimHeHnii  A.M. byTnepoBa. YTNepoaHblid  CKeneT
OpraHn4yeckon MOoseKy/bl. 3aBUCMMOCTb CBOMCTB BELLECTB
OT XWMWYECKOro CTPOeHWs Monekyn. W3omepua n
1N30Mepbl.

TeopeTuueckoe 3anatme. Knaccuukaumsa opraHMYeckmx
COEIHEHWIA.

MoHATME O  (byHKUMOHaNbHOW  rpynne.  Pagukan.
MexxayHapoaHas HOMeHKnaTypa n MPUHLMNBI
HOMEHK/IATYpbl OpPraHM4YecKMX coeauHeHui. TMoHATUe 06
a30TCOLEePXKALLMX COEAMHEHMAX, BUOMOTUYECKN aKTUBHbIX
BewlectBax  (yrneeofax, >kupax, 6enkax u Agp.),
BbICOKOMO/EKY/IAPHbLIX COeAMHeHMAX (MOHOMep, MoAnmvep,
CTPYKTYPHOE 3BEHO)

MpakTnueckoe 3aHATMe No6. BbINOMHEHME YNPaXXHEHNIA
Ha coCTaBneHue (OpMy/n W 3HaHWEe HOMEHKNaTypbl W
1N30MepUM OpraHNYecKnX BELLECTB.

TeopeTunueckoe 3aHaTue. [pefesibHble YrNeBoaopoabl
®u3nueckne  CBOMCTBA  OPraHWYeCKUX  COeAUHEHWA
OTAeNbHbIX  KMaccoB (OCOGEHHOCTM  Knaccuukaumm u
HOMEHK/aTypbl BHYTPU K/acca; rOMOSIOrMYECKUiA psag v
obwas ¢opmyna; wusomepus; (MU3MYECKMe CBOWCTBA):
npefenbHble YrneBoaopobl (akaHbl U LMKNOaIKaHbl).

TeopeTuyeckoe 3aHATMe. XUMUYECKMEe CBOWCTBA W
noay4vyeHne aikaHoB.

FopeHI/Ie MeTaHa KaK OAMH W3 OCHOBHbIX WUCTOYHWKOB
Tenna B NPOMbILLIEHHOCTU U 6bITy. CBOICTBA NPUPOAHbBIX
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OK 01; MK 3.1;
NP 23; NP 25; NP31;
MP 4; MP 18; MP 1; MP 6; MP 17,
MP61; NP6 2; NP6 4; NP6 5; NP6 10

OK 01; NK 3.1;
NP 23; P 24; NP31,;

MP 4; MP 18; MP 1; MP 6; MP 17,
MP61; NP6 2; NP6 4; NP6 5; MP6 10;
OK 01; OK 02; OK 04; MK 3.1;
NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13;

MP 18; MP 19; MP 20; MP21;
MP 24; MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5;
MP6 6; MP6 10
OK 01; OK 02; OK 04; K 3.1;
NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13;

MP 18; MP 19; MP 20; MP21;



YINEBOIOPO/0B, HAaxXOXAEHWe B MpUpofe W MpUMeHeHue
a/IKaHOB

TeopeTuueckoe 3aHaTue. HenpeaenbHble YrneBogoposbl
AJIKEHbI, aNKUHbI, [OpeHVe aueTuNeHa KakK WUCTOYHMK-
BbICOKOTEMIMEPATYPHOrO M/iaMeHn Ans CBapku U Pesku
MeTa/oB

TeopeTuueckoe 3aHaTue. HenpegenbHble Yrnesogopossl
AnKaaneHbl 1 apoMaTUYecKne YrneBoAopObl.
OCOGEHHOCTN CTPOEHMsI apeHOB, apOMaTUYecKoe KOnbLO,
(m3nyeckne M XUMWYECKMe  CBOIACTBA. Ponb
apoMaTMYecKMX  YrneBOJOPOJOB B Mpupoge W
MPOMBbILLINEHHOCTH.

TeopeTuueckoe 3aHstue. CNUPTLI U (EHOSbL.
Kucnopogcogepxallyie  COeAMHEHNS. OcobeHHOCTH
FMOPOKCUNbHOM  rpynnbl.  HOMeHKnaTypa, CTpOeHue,
CBOIICTBA U MPUMEHEHVE CMIPTOB.

TeopeTuuyeckoe 3aHATHE. CsolicTBa
KVCMIOPOACOAEPXKALLMX OPraHNUYECKNX COEAVHEHWIA.

Kap6oHOBbIE KMCMOTbl U 3(MPbl, abAervibl U KETOHbI,
Wb, yrneBofpl. lMpakKTnuyeckoe MPUMeHeHNe
STWNEHINIMKONS,  TAUUEpUHa,  eHona.  lMpuMeHeHve
(hopmanbernaa, aueTanbAernaa, YKCYCHol  KWCOTbl.
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MP 24; MP 25; MP 48;
MP61; NP6 2; NP6 4; NP6 5;
NP6 6; NP6 10
OK 01; OK 02; OK 04; MK 3.1;
NP 24; NP 25; NP 28; NP 29; P 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;
MP 25; MP 48;
MP61; NP6 2; NP6 4; NP6 5;
MP6 6; NP6 10
OK 01; OK 02; OK 04; NK 3.1;
NP 24; 1P 25; NP 28; JIP 29; NP 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;
MP 25; MP 48;
MP61; NP6 2; NP6 4; NP6 5;
MP6 6; NP6 10
OK 01; OK 02; OK 04; K 3.1;
NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;
MP 25; MP 48;
MP61; NP6 2; NP6 4;
MP6 5; NP6 6; MP6 10
OK 01; OK 02; OK 04; INK 3.1;
NP 24; NP 25; NP 28; NP 29; /P 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,
MP 25; MP 48;
MP61; NP6 2; NP6 4;



Tema 4.3.
VaeHTnhmkaums
OpraHuU4ecKmnx
BELLIECTB, UX

Mbifia Kak CONM BbICLLUMX KapOOHOBbLIX KWCMOT. MotoLume
CBOICTBa Mblna

TeopeTnyeckoe 3aHaTue. A30TCOAepXKalLlne CoeanHeHNs.
[MnacTmacchbl U BO/IOKHA.

AMUHbI N aMUHOKMCNOTLI, GeNKn. BbICOKOMONEKYNSIPHbIE
COeMHeHUSI (CUHTETUYECKME U BNONOrNYECKN-aKTUBHbIE).
MoHomep, nonnmep, CTPYKTYpHOe 3BeHO. Nonnmepusaums
3TU/IeHa Kak OCHOBHOE Harpas/ieHne ero Ucrnosib3oBaHus.
eHeTUYeCcKass CBA3b MeXAy Kraccamy OpraHm4eckmnx
COEIVHEHWI

MpakTuyeckoe 3aHATMe Ne7. lccnefoBaHve U aHan3
XVMWUYECKNX CBOWCTB YTIN1EBOAOPOAO0B.

MpakTuyeckoe 3aHaTue Ne8. lccnefoBaHve W aHaiu3
XUMMWYECKUX CBONCTB KMC/OT W CNnpPTOB.

TeopeTuueckoe 3aHaTHe. BUOOPraHNYECKUE COEAVHEHUS.
MpuMeHeHe W GUONOTMYECcKas POMb  YrNEBO/IOB.
OKWCNEHWe YrNeBoJoB - WCTOYHMK SHEPIUM  XKMBbIX
opraHuamoB.  O6n1acT  MPUMEHEHUS  aMUHOKWUCIOT.
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NP6 5; MP6 6; MNMP6 10

OK 01; OK 02; OK 04; MK 3.1;
NP 24; P 25; NP 28; NP 29; NP 32,
MP 2; MP 6; MP 12; MP 13; MP 18;

MP 19; MP 20; MP21;
MP 24; MP 25; MP 48,
MP61; NP6 2; NP6 4,
NP6 5; NP6 6; MP6 10

OK 01; OK 02; OK 04; K 3.1;
NP 23; JIP 24; NP 26; NP 28; /1P 29;
NP 30; NP 34;

MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP21;

MP 24; MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5; NP6 6;
MP6 8; NP6 9; NP6 10
OK 01; OK 02; OK 04; K 3.1;
NP 23; 1P 24; 1P 26; J1IP 28;

NP 29; NP 30; NP 34,

MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP21,

MP 24; MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5; MNP6 6;
MP6 8; NP6 9; NP6 10
OK 01; OK 02; OK 04; 1K 3.1,
NP 24; NP 25; JIP 28;

NP 29; NP 30; /1P31,;

MP 2; MP 6; MP 12; MP 13; MP 18;



3HayeHwue n
MPUMEHEHVE B
ObITOBOI U
NPOV3BOACTBEHHO
 0eSTeNbHOCTY
yenoBeka

lMpeBpaLleHns 6eNKoB NULLW B opraHun3me. bronoruyeckume MP 19; MP 20; MP21;

(hyHKUMN GeNnKoB. Bronornyeckne ¢yHKUMN XXUPOB. Ponb MP 24; MP 25; MP 48;
OPraHMYeckom XWMUMU B peLleHnn npo6aeM  NULLEBOM MP61; NP6 2; NP6 4;
6e30mnacHOCTH MP6 5; NP6 6; NP6 10
TeopeTuueckoe 3aHsTue. OpraHNYeckas XMMUS B XKU3HU OK 01; OK 02; OK 04; NK 3.1;
N [eaTeNlbHOCTY YesioBeKa. NP 24; 1P 25; J1P 28; J1IP 29;
Ponb  OpraHMYeckom XuMWWM B PeLeHnun  npobrem NP 30; NP 31,
3HEpreTMYeCcKon 6e30MacHOCTU, B PasBUTUU MeAULMHbI, MP 2; MP 6; MP 12; MP 13; MP 18;
CO3[aHNN HOBbIX MaTepunasnioB, HOBbIX UCTOYHUKOB 3Hepruun MP 19; MP 20; MP21;
(anbTEpHATUBHBIE  UCTOYHWUKWM  3Heprun).  OnacHOCTb 2 — MP 24; MP 25; MP 48;
BO3LENCTBMA Ha XKMBble OpraHM3Mbl  OpraHNYeckmx MP61; NP6 2; NP6 4;
BELLECTB OTAeNbHbIX KnaccoB (YrneBogopodbl, ChvpPThl, NP6 5; NP6 6; MP6 10

(heHO/bI, XNIOPOPraHNYecKre NPOU3BOAHbIE, aNlbAernabl
Ap.), CMbICn  nokasatens  npefenbHO  AONYyCTUMOW

KOHLEHTpauumn.
NabopaTopHoe 3aHATUE No2. NaeHTnrKaums OK 01; OK 02; OK 04; INK 3.1;
OpraHNYeCKNX COeAVHEHWIA. NP 23; NP 24; NP 26; 1P 28;
NP 29; 11P 30; J1P 34,
5 . MP 3; MP 7; MP 12; MP 13; MP 17,
MP 19; MP 20; MP21,
MP 24; MP 25; MP 48;
MP61; NP6 2; NP6 4; MP6 5; NP6 6;
MP6 8; NP6 9; NP6 10
KoHTponbHasa paboTa Ne2 2 —

Pasgen 5. KuHetnueckumne un TeEpMOAMHAMNYECKNE 3aKOHOMEPHOCTU MPOTEKAHNA XUMNYECKNX peaKLl,VIVI

Tema 5.1
CKopocTb
XVMNYECKUX
peaKLuii.
XumMnyeckoe

TeopeTuyeckoe 3aHATHE. CkopocTb peakunmn. OK 01; OK 02; MK 3.1;
XMMKUYeCKoe paBHOBECKE. NP 23; NP 24; P 34,
3aBMCMMOCTb CKOPOCTY peakumm OT pa3IMyHbIX PaKTOpPOB: 2 — MP 1;MP 2; MP 3; MP 4;
npupoabl  pearvpylolmnx  BELWEcTB,  KOHLEHTpauuu MP 12; MP 17; MP21
pearvpyrowMx BeLecTB, Temneparypbl W naowagu MP6 1; NP6 2; NP6 3; NP6 4; NP6 5;
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paBHOBECME

Pasgen 6. PacTtBopbl

Tema 6.1.
[MoHsATHE O
pacTBopax

PeakUMOHHOW  MOBepXHOCTWM.  TernnoBble  3PMeKTbI
XUMUYECKMX — peakuuil. JK30- W 3HA0TePMUYECKUE,
peakuymu.

O6paTMmoCTb peakuuin. XUMMUYECKOe paBHOBECME W ero
CMeLleHMe Nof  [AeACTBMEM  pas/iMyHbIX  (PaKTOpoB
(KOHUEHTpaums peareHTOB WM MNPOAYKTOB  peakuuu,
[aB/eHve, TemnepaTtypa) A1A CO3L4aHWUA OMTUMa/IbHBIX
YCMOBWIA MPOTEKAHMSI XMMUYECKMX MPOLECCOB. puHLMN
Je WLaTenbe

MpakTuueckoe 3aHaTue Ne 9. OnpefeneHve CKOPOCTU
XVIMUYECKON peakumn, YCNoBUA CMELLEHNA XUMUYECKOro
paBHOBECKS.

TeopeTuyeckoe 3aHATMe. PacTBOpbI.

PacTBOpeHMe Kak (DU3NKO-XMMUYECKMin npouecc. Cnocobsl
MPUroToB/ieHNs pacTBopoB. PacTBopumocTb. MaccoBas
L0181 pacTBOpPeHHOro BeulectBa. CMbICn  nokasatens
npefenbHO  AOMYCTMMOW — KOHUEHTpauum 1 ero
CMNO/b30BaHVe B OLEHKe 3KOJIOrMYecKoii 6e3onacHoCTu.
MpaBuna 3KOMOMMYECKM LieNnecoobpasHoro MoBefeHns B
ObITY W TPYAOBOW [AEATENIbHOCTU B LENMsSX COXpaHeHus
CBOEI0 370pPOBbSi W OKPY>XKAtOLLE MpUPOLHON cpeabl;
OMacHOCTb  BO3AENCTBMA  Ha  XKMBble  OpraHM3Mmbl
onpefeneHHbIX BELLECTB.

PeLueHne MPaKTUKO-OPUEHTUPOBAHHBIX pacyeTHbIX
3aflaHWin Ha pacTBOPbl, WUCMO/Mb3yeMble B ObITOBOM K
MPOV3BOACTBEHHOM [eATeNIbHOCTN YenoBeKa
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NP6 7; NP6 9; MP6 8; NP6 10;

OK01; OK 02; MK 3.1;
NP 23; NP 24; NP 34;
MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17; MP21
NP6 1; NP6 2; NP6 3; NP6 4; NP6 5;
NP6 7; MP6 9; NP6 8; NP6 10;

OK 01; OK 02; 1K 3.1;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP21
MP6 1, MP6 2; NP6 3; NP6 4; NP6 5;
MP6 7; NP6 9; NP6 8; MP6 10;



Tema 6.2. Na6GopaTtopHoe 3aHATMe Ne3. [PUroToBNEHNE PacTBOPOB
WccnepoBaHne  3aflaHHOWN KOHLEHTpaLUN.

CBOWCTB

pacTBOpOB

Pasgen 7. Xumnusa B 6bITY U MPON3BOACTBEHHOI AeSITE/IbHOCTU YenoBeKa

Tema 7.1 TeopeTnyeckoe  3aHATUE. HoBelilume  [OCTUKEHUSA
Xnmunsa B 6bITy N XUMWUYECKOW HayKn n XUMUYECKOW TEXHONIOTUN.
Npon3BOACTBEHHO  Porb XUMnn B obecneyeHnm 3KOMOrMYECKON,
i [eATENbHOCTU  3HEPreTMYeckoid U NULLEBO 6e30MacHOCTH, PasBUTUM
yenoBeKa MeaANLUNHbI. I'Ipanma noucka W aHaaM3a XMMUYECKON
NHOPMaLUM M3 Pa3/INYHbIX MCTOYHMKOB (HayyHas W
yuyebHO-Hay4yHas  nuTepaTypa,  CpeAcTBa  MacCOBOM
nHopmMauumn, ceTb VIHTepHeT)
MpakTuueckoe 3aHATue Ne 10 CocTaBneHMe KelcoB O
MPUMEHEHNUN XUMWUYECKNX BELLECTB WU TEXHOMOTW ¢
yuyeToM 6yayLuein NpoheccnoHanbHOM AesTeNbHOCTU

MpakTuueckoe 3aHaTMe Ne 11 3aWmTa KelcoB O
MPUMEHEHUN XMMWUYECKUX BELUECTB W TEXHOMOTUA ¢
yyeToM OyaylLuein NnpodecCUoHanbHOM AeSTENbHOCTM
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OK 01; OK 02; NK 3.1;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP3; MP4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; NP6 3; NP6 4; NP6 5;
NP6 7; NP6 9; NP6 8; NP6 10

OK 01; OK 02; OK 04; OK 07,
MK 3.1,
NP 25; P 32; J1P 26;
NP 27; NP 28; J1P 29;
MP 1; MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; MP6 9; MP6 10;

OK 01; OK 02; OK 04; OK 07
MK 3.1;
NP 23; NP 24; NP 33; NP 34; NP 27;
NP 28; NP 29; NP 30; /IP31;
MP 3; MP 4; MP 5; MP 6; MP 7;
2 MP 12; MP 13; MP 17; MP 18;
MP 19; MP 20; MP 21; MP 22;
MP 23; MP 31; MP 32; MP 33;
MP 37; MP 48; MP 55; MP 56
MP6 1; MP6 3; NP6 4;
MP66; NP6 9; NP6 10
OK 01; OK 02; OK 04; OK 07
MK 3.1;
NP 23; NP 24; NP 33; 1P 34; P 27;
NP 28; JIP 29; NP 30; /IP31;



MP 3; MP 4; MP 5; MP 6; MP 7;
MP 12; MP 13; MP 17; MP 18;
MP 19; MP 20; MP 21; MP 22;
MP 23; MP 31; MP 32; MP 33;
MP 37; MP 48; MP 55; MP 56
MP6 1; NP6 3; NP6 4;
MP66; NP6 9; NP6 10
MpomeXxyTouHas aTTecTaums (AMpdepeHUNPOBaHHbIA 3a4€eT) 2 —
Bcero: 82 6
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3. YCNoBUA PEATTMSALUNU MNMPOIPAMMbI YHEBHOIO NMPEAMETA

3/1. MaTtepunanibHO-TeXHNUYeCKoe obecrneyveHve

[na ocBoeHWs nporpammbl y4ye6Horo npeameta OOIlM6/12 Xumua B
OBMNOY «K3MT» uMmeeTca Y4eOHbI  KabUHET  «ECTeCTBEHHOHay4Hble
ANCLUMNINHBI.

lMomelyeHne KabMHeTa OCHALLEHO TWUMOBbLIM 060PYyAOBaHMEM, B TOM 4ucC/e
cneuvanu3vpoBaHHOM  y4yebHO  Mebenblo M cpeAcTBaMuM  06ydeHus,
HEOOXOAMMBIMA  ANS  BbIMNONHEHUS  TPebOBaHM K  YPOBHIO  MOAFOTOBKM
obyuJaroLmxcs.

OcHalleHne y4ebHOro KabmHerta:

- MocafiovHble MeCTa Mo KO/IMYECTBY 00yYatoLLMXCS;

- paboyee MecTo npernofasarens;

- NpofeccroHaIbHO-OPUEHTMPOBAHHbIE 334aHKS.

Anfaktnyeckne matepuansi:

-MEeTOMNYECKMNEe PEKOMEHAALMM MO BbIMO/HEHMIO MPAKTUYECKUX paboT Mo
yyebHoMy npegmeTy OOIM6.12 Xumuns;

- KOMMJIEKT 3afaHni 41 NPoBeAeHNS MUCbMEHHbIX KOHTPO/bHBLIX PaboT;

- KOMMJIEKT 3afaHunm il npoBefeHNns MUCbMEHHOIO
AndpepeHUMPoBaHHOIO 3a4eTa.

TexHnYecKme cpefcTBa 00yYeHNs:

- MEPCOHa/IbHbIA  KOMMbKOTEP € JIMUEH3NOHHBbIM  MPOrpaMmmHbIM
obecneyeHvewM;

- MPOEKTOP C 3KPaHOM.

3anbl:

BubnunoTeka, YnTasibHbIN 3a1 C BbIXOLOM B CETb VIHTEpHET.

3.2. VH(bopmaymoHHOoe obecrieyeHme peannsalmmn nporpaMmmb|

[na peannsaunn nporpammbl B 6M6nmotedyHom oHae OBIMOY «K3MT»
MMEKTCA MeyaTHble W 3/1eKTPOHHble 06pa3oBaTefibHble U MH(OPMaUMOHHbIE
pecypchbl 419 UCMob30BaHUA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOYHWNKN

1 AH(uHoreHosa W.B. Xumusi: yuyebHMK W NPaKTUKyM AN8 CPedHero
npodeccroHanbHoro ob6pasoaHus/ .B. AHduHoreHoea, A.B. babkos, B.A.
MonkoB. — 2-e m3a!, ucnp. n gon.— Mocksa: M3gatensctso HOpawnt, 2024. —
291 c. — (MpodpeccuoHanbHoe obpas3oBaHue). — ISBN 978-5-534-11719-6. —
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TeKkCT: anekTpoHHbIn // ObpasosatenbHad nnatgopma HOpant [canTt]. — URL:
https://urait.ru/bcode/538526

3.2.2. JoNo/IHNTe IbHbIe NCTOYHUKNA

1 AH(mHoreHoBa W.B. Xwumus. basosblii  ypoBeHb: 10—11  knacchl:
y4yebHUK ana cpefaHero obuiero obpasosaHus/ N.B. AHgmHoreHoBsa, A.B. babkos,
B.A. Tonkos. — 2-e u3a., ucnp. n gon. — Mocksa: V3gatenscteo KOpant, 2024.
— 290 c. — (O6uweobpaszoBaTenbHbli UMK, — ISBN 978-5-534-16098-7. —
TeKcT: anekTpoHHbIN // ObpasoBaTensHad nnatgopma HOpant [cant]. — URL:
https://urait.ru/bcode/544870

2. XMUSt: y4eOHUK Ans cpegHero npoeccuoHanibHoro obpasosarus/ KO.A.
Neb6eges, I'.H. ®apgees, A.M. Tlony6es, B.H. LLlanosan; nog obuiein pefakumen
".H. ®ageeBa. — 2-e un3fd., nepepab. n gon. — Mocksa: M3patenscTeo HOpaiT,
2024, — 431 c. — (INpodheccmoHanbHoe obpasosaHne). — ISBN 978-5-9916-
7723-3. — TeKCT: 3NeKTPOHHbIN // ObpaszosaTenbHas nnatgopma KOpanT [caitT].
— URL: https://urait.ru/bcode/537876

3. MaptblHoBa T.B. Xumus: y4yebHUK M NPaKTUKYM [N CPeAHero
npogeccroHasbHoro ob6pasosaHus/ T.B. MapTtbiHoBa, .B. AprtamoHoBa, E.B.
CoayHOB; nog obuielt pegakuvein T.B. MapTbiHOBOW. — 2-e U3f., Ucnp. 1 gomn. —

Mockea: W3paTtensctBo HOpaint, 2024. — 368 c.— ([poteccuoHanbHoe
obpaszoBaHue). — ISBN 978-5-534-11018-0. — TeKCT: 3MEKTPOHHbIN //
O6pasoBare/ibHas nnatopma FKOpanT [canT]. — URL.:

https://urait.ru/bcode/536721
4, HukonbCkni  A.b.  Xummsa: y4ebHMK W NPaKTUKyM A8 CpefdHero
npoeccmoHanbHOro obpasosarus/ A.b. Hukonbckuid, A.B. CyBopoB. — 2-e u3f,,

nepepab. u pgon. — Mockea: W3patensctBo HOpait, 2024. — 507 ¢ —
(MpoeccroHanbHoe o6pa3oBaHne). — ISBN 978-5-534-01209-5. — TekcT:
ANeKTPOHHbIN // Ob6pasoBaTenbHad nnatopma HOpant [cant]. — URL:

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

3.2.3. VIHTepHeT-pecypchl
1 EoMHas  KOMnekuMnm  LM(GpoBbIX  0Opa3oBaTe/ibHbIX  PecypcoB
[2nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/
2. Poccuitickass  anekTpoHHas  LWKona [3NeKTPoHHbIA  pecypc] URL:
https://resh.edu.ru/
3. NH(oypok [OnekTpoHHbIN pecypc] URL: https://infourok.ru/

4. Pewy EIM2. Xumua [3AnekTpoHHbld pecypc] URL: https:/bio-
ege.sdamgia.ru/
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4. KOHTPOJ1b N1 OLUEHKA PE3YJIbTATOB OCBOEHNA YUYEBHOI O

KoHTponb U

PacKpbIBalOTCS  uepes

NMPEAMETA
OLIEHKa pe3y/bTaTOB OCBOEHWS YyuyebHOro npeameTa
OVCUMMANHAPHBIE  Pe3y/bTaThl, HamnpaBfeHHble  Ha

(hopMupoBaHMe OOWMX WM MNPOMECCMOHAIbHBIX KOMMNETEHUMIA MO pasgenam U
TemMam cofep>kaHus y4ebHOro marepuana.

Obuwasn /
npodgeccnoHanbHas
KOMMNeTeHLMA
OK 01. BblibupaTs cnocobsl
peweHnA 3ajad

NpocheccMoHaNbHOM
[lesiTeNIbHOCTHN
NPUMEHNTE/IBHO K Pa3/InYHbIM
KOHTEeKCTaM

Pasgen / Tema

Pasgen 1, Tema 1.1, Tema
12

Pasgen 2, Tema 2.1, Tema
2.2

Pasgen 3, Tema 3.1, Tema
3.2, Tema 3.3

Pasgen 4, Tema 4.1, Tema
4.2, Tema 4.3

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1, Tema
6.2
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Tunnbl OLEHOYHBIX

MeponpuATniA
TecTupoBaHue
YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npaKTUyecknx pabot
TecTupoBaHue
YCTHBI onpoc
MpeacTaBneHve  pesynbLTaToB
MpaKTUYecKnx paboT
CocrasneHuve ypaBHeHNI
peakuuii

PeLleHne XumMmnyeckux 3afad
KoHTposibHas pabota

TecTupoBaHue

YCTHBI onpoc
MNpenctaBsneHve pesynbLTaToB
npakTUYecKnx pabot
CocTaBneHuve ypaBHeHWIA
peakuuii

KoHTponbHas paboTa
TecTupoBaHue

YCTHbII onpoc
lNpenctasneHve pesynbTaToB
npakTU4Yecknx pabot
CocrasneHuve YpaBHeHMWiA
peakLmin

PeLueHne XxnMmnyeckmnx 3agad
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc
lNpeactaBneHne pesynbTaToB
MPaKTUYecKnx paboT

PeLLeHne XMMNYecKux 3agad
TecTupoBaHue

YCTHbIn onpoc

lNpeactaBneHne pesynbTaToB



OK 02. Vicnonb3oBaTb
COBPEMEHHbIe cpeacTea
noucka, aHam3a 7
NHTEepnpeTaumm WHQopmalmm
7 NH(OPMaLMOHHbIE
TEXHOMIOMNN NS BbINOMHEHUS
3afa4 npoeccrMoHabHO

NEATENbHOCTY

OK 04. AhheKTUBHO
B3aMMOAENCTBOBATb n

Pasgen 7, Tema 7.1

Pasgen 1, Tema 1.2

Pasgen 3, Tema 3.2, Tema
33

Pasgen 4, Tema 4.2, Tema
4.3

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1

Pasgen 7, Tema 7.1

Pasgen 2, Tema 2.1,

28

NMPaKTUYeCKnx paboT

PeLLeHne XMMUYECKNX 3aau
TecTmpoBaHue

YCTHbII onpoc
lNpenctaBneHne pesynbLTaToB
NpaKTUyecknx pabot
PeLLeHne XMMUYeCcKnx 3agad
Kelic 3agaHus

TecTupoBaHue

YCTHbIA onpoc
MpencTaBneHve  pesynbTaToB
MpaKTUyecknx pabot
TecTupoBaHue

YCTHbIA onpoc
MpeacTasneHve  pesynbTaToB
npaKTUyecknx pabot
CocTaBneHve ypaBHEHUI
peakuuii

KoHTposbHas paboTta
TecTupoBaHue

YCTHbI onpoc
MpeactasneHve  pesynbTaToB
MpaKTUyecknx pabot
CocTaBneHuve ypaBHeHWA
peakumi

PelueHne xummnyeckmnx 3agay
KoHTponbHas pabota
TecTupoBaHue

YCTHbIIA onpoc
lNpencTtaBneHne pesynbTaToB
npaKTUyecKnx pabot

PelueHne XnmMmnyeckmx 3agau
TecTnpoBaHue

YCTHbIA onpoc
MpeactasneHve  pesynbTaToB
npakTUyeckmnx pabot

PelleHe XNMUYeCcKnx 3agau
TecTupoBaHue

YCTHbIA onpoc
MpeacTasneHve  pesynbTaToB
MpaKTUyecknx pabot

PeLLeHne XMMMYeCcKnx 3atad
Kelic 3agaHus

TecTupoBaHue

YCTHBI onpoc



pa60TaTb B KOJINEKTNBE W
KOMaHAae

OK 07. CopgeicTBoBatb
COXPaHEHWNIO  OKpYXXatoLLeid
cpefpl, pecypcocbepexeHuio,
NPUMEHATb 3HaHUA 06
N3MEHEHNM Knmmara,
MPUHLUMMbI bepexxnneoro
Npon3BOACTBa, 3PPEKTUBHO
[eiCTBOBaTb B Ype3BblyaliHbIX
CUTyaLmax

MK 2.2. YCTpaHaTb
HeMcrnpaBHOCTA 7
MOBPEXeHNS YCTPONCTB
MNH( OKOMMYHUKALMOHHbIX
cucteM, B TOM  uuchne
NepcoHasbHbIX LMPOBbIX

YCTPOWCTB 7 otucHol

Pasgen 3, Tema 3.3

Pasgen 4, Tema 4.2, Tema
4.3

Pasgen 6, Tema 6.2

Pasgen 7, Tema 7.1

Pasgen 7, Tema 7.1

Pasgen 3, Tema 3.1, Tema
3.2

29

MpeacTaBneHve  pesynbLTaToB
NpaKTUYecKnx paboT
PeLleHne XMmMnyeckux 3agau

TecTupoBaHue

YCTHbI onpoc
MpencraBneHne  pesy/bTaToB
MpaKTUYecKnx paboT
CocrtasneHve ypaBHeHWIA
peakuui

KoHTponbHas paboTta
TecTupoBaHue

YCTHbI onpoc
lNpenctasneHne pesynbLTaToB
MPaKTUYecKnx paboT
CocrasneHve ypaBHeHWA
peakuuii

PeLleHne xummnyeckmnx 3agad
KoHTposbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MpeactasneHve  pesynbTaToB
MpaKTUYecKnx paboT

PeLLeHe XMMUYecKux 3agad
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHve  pesynbLTaToB
MpaKTUyecknx paboT

PeLLeHne XnMmnyeckmx 3atau
Kelic 3agaHus

TecTupoBaHue

YCTHbI onpoc
MpeacTtasneHne  pesynbTaToB
MpaKTUyecKnx pabot

PelleHWe XMMUYecKux 3agad
Kelic 3agaHus

TecTnpoBaHue

YCTHbIn onpoc
MpefcTaBneHne  pesy/bTaToB
MpaKTUYecKnx paboT
CocrtasrneHuve ypaBHeHWA
peakuuii

KoHTposbHas paboTta



TEXHUKMN.

Pasgen 4, Tema 4.1, Tema
4.2, Tema 4.3

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1, Tema

6.2

Pasgen 7, Tema 7.1

30

TecTupoBaHue

YCTHbIN onpoc
MpeacTasneHve  pesynbTaToB
npaKTUyecknx pabot
CocTaBneHuve ypaBHeHWA
peakuuii

PeLLeHne XUMNYecKnx 3agad
KoHTponbHas pabota
TecTupoBaHue

YCTHbIA onpoc
MpefcTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT

PeLLeHne XnMmMYeckmx 3agau
TecTupoBaHue

YCTHbI onpoc
MpeactasneHve  pesynbTaToB
MpaKTUYecKnx paboT

PeLLeHne XMMMYeCKnxX 3atad
TecTnposaHue

YCTHbIA onpoc
MpeacTasneHne  pesynbLTaToB
NPaKTUYecKnx paboT

PeLLeHne XMMNYecKux 3agad
Kelic 3afaHus
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