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1. OBLLAA XAPAKTEPUCTUKA PAEOYEN NMPOrPAMMbI
YYEBHOI' O NMPEAMETA

1.1. Mecto y4yebHOro npegMeTa B  CTPYKTYpe  OCHOBHOW
npodgeccMoHanbHON 0bpa3oBaTe/IbHOM NMPOrpamMmmbl

YuebHblil  npeameT  «XUMUS»  SIBASETCA  00S13aTeNlbHOW  4acTbio
00LLLe06pa3oBaTelbHOr0 LMKIa OCHOBHOW NPOMEeCCMOHaIbHON 06pa3oBaTe/IbHON
nporpammbl - MNpPOrpamMmbl MOAFOTOBKM CMELMASIUCTOB CPefHEero 3BeHa no
cneymanbHocTh 15.02.16 TexHonormsa MalliMHOCTPOeHMS.

1.2. Uenn v nnaHupyemble pe3ysibTaTbl 0CBOEHNSA Y4eOHOro npeameTta

1.2.1 Llenn ocBoeHUs yuebHOro npegmeTa

CofepxaHve nporpammbl 06Le06pa30BaTe/IbHOr0 npeaMeta  «XUMus»
Hanpas/eHo Ha JOCTMXKEHWE CNefyoWwmnx Lenei:

- (hopMMpOBaHME  CUCTEMblI  XMMMUYECKMX 3HAHWUWA  KakK  BaXXHeKLIewn
COCTaB/NAIOLLEN eCTECTBEHHO-HAYYHON KapTWMHbI MMpa, B OCHOBE KOTOPOW NexaT
K/lOYeBble MOHATUS, (PyHAAMEHTa/lbHbIE 3aKOHbI WU TEOPUN XMMUK, OCBOEHME
A3blKa HayKW, YCBOEHWe W TMOHWMaHWe CYLLHOCTU [OCTYMHbIX 06006LeHNN
MUPOBO33PEHYECKOr0 XapakTepa, O3HAaKOMJIEHME C WUCTOPUE KX PpasBUTUA U
CTaHOB/IEHUS;

-bopmMupoBaHne © pasBUTME TMPEACTaBNEHUA O HayYHbIX MeTodax
MO3HaHWSA BELLECTB U XUMWYECKMX Peakuuil, HEO6XOAMMbIX ANs MPUOBpeTeHUs
YMEHWI OPUEHTUPOBATLCS B MUPE BELLECTB M XMMMUUYECKUX SIBMIEHWIA, UMEOLLNX
MEeCTO B NPMPOAE, B NPAKTUYECKOW M MOBCEAHEBHOM YKWN3HY;

- pa3BMTUE YMEHWIA 1N CNOCOOOB AEATENbHOCTN, CBA3AHHbLIX C HAbGMOAEHNEM
N 0OBACHEHNEM XMMUYECKOTO 3KCMepMMeHTa, CO6M0AeHMeM npaBus 6e30MnacHoro
obpalLleHns ¢ BeLecTBamu.



1.2.2 MnaHnpyemble pe3y/ibTaTbl 0OCBOEHMS YUe6HOro NpeameTa
Oco60e 3HayeHue y4ebHbIi NpeaMeT UMeeT NP POPMUPOBAHUM 1 PA3BUTUK OBLLUMX 1 NMPODECCUOHANBbHBIX KOMMETEHLIA,

a TakXKe COOTBETCTBYHOLLMX UM pe3ynibTaTaMm 06yueHusi cornacHo ProC COO.
MnaHupyemble pe3ynbTaTbl 06yYeHUSA

KomneTteHuynn (OK, MK)

OK 01. Bblbupatb cnocobsl
peLLeHns 3apay
npodeccnoHabHo

[EeATENIbHOCTU MPUMEHUTENBHO K
pa3nnyHbIM KOHTEKCTaM

Obuwue
JIP23 - TrOTOBHOCTbL K TpyAy,
MacTepcTBa, TpyAonobue;
JIP24 - TOTOBHOCTb K  aKTMBHOWM
TEXHO/IOTMYECKOA U COUMaNbHOW  HanpaB/eHHOCTH,
CMOCOBHOCTb NHULNNPOBATD, nnaHMpoBaTb n
CaMOCTOATE/IbHO BbIMOHATL TaKYH [eATeNbHOCTb;
JNIP25 - MHTepec K pasnnyHbIM cdepam NpogecCMoHaIbHOM

OCO3HaHMe LEHHOCTU

LEeATENbHOCTU

[leaTenbHOCTH,
MP1 - CaMoCTOATeNIbHO (hopmynMpoBaTb n
aKTyasm3mpoBsaTtb npo6nemy, paccmatpueatb  ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIA MNPU3HAK WK
OCHOBaHWA  4/19  CpaBHeHWd,  Kmaccupukauum  u
0606L1eHMs;

MP3 - onpefensatb Uenu  [eATeNlbHOCTM, 334aBaTb

napameTpbl N KPUTEPUN X LOCTUKEHWUS,
MP4 - BbIfBNATb 3aKOHOMEPHOCTU W MPOTUBOPEYNS B
paccmaTpuBaeMbIX ABNEHUAX;

MP5 - BHOCUTb KOPPEKTUBLI B AeATE/NbHOCTb, OLEHUBATb
COOTBETCTBME pe3ynbTaToB LEenisaM, OLEHMBAaTb PUCKK
nocneacTBuiA AeATeNbHOCTMY;

MP6 - pa3BuBaTb KpeaTVMBHOE MbILLIIEHE MPU PeLLEHUN
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AucunnnvHapHblie

MP6 1 - cdopmmpoBaTb MpeacTaBneHns: o
XMUMMWYECKON COCTaBNAIOLLEA eCTEeCTBEHHOHAYUHOW
KapTWHbI MMPa, PO XUMUW B MO3HAHWUWN ABNEHWIA
Npyposbl, B (hOPMMUPOBAHUN MbILLIEHWS W KY/bTYpbI
NNYHOCTK, ee  (PYHKUMOHAbHOM  rpamMOTHOCTH,
HeoOX0ANMON ANS peLleHnst NPaKTUYecKnx 3adad u
3KONOrMYeckn  0O6OCHOBAHHOIO  OTHOLUEHWS K
CBOEMY 30POBbHO M NMPUPOAHOI Cpeag;

MP6 2 - BnageTb CUCTEMON XUMWYECKUX 3HAHWIN,
KOTOpasi BK/IKOYaeT: OCHOBOMO/AratoLye MoHATUS
(XMMUYeCKUA  3NeMeHT,  aToM,  3/1eKTPOHHas
060/104Kka aToma, S-, p-, 0-3MEKTPOHHbLIE OpOUTaIN
aToOMOB, VOH, MOJIeKyfa, Ba/IEHTHOCTb,
3NIeKTPOOTPULATE/IbHOCTb,  CTEMEHb  OKMUC/IEHUS,
XMMUYeCKas  CBfi3b, MOJ/Ib, MOJIiPHas  Macca,
MONSPHBIN 06beEM, YrNepPOAHbIiA CKeneT,
(hYHKUMOHa/IbHAs  rpynna, pagvikan, Wn3oMepus,
N30Mepbl,  FOMOJIOTMYECKUIA  psid,  TOMOJIONN,
YrNeBOAOPOAbl, KWCMOPOA4- W  a3oTcoaepallue
COefIMHEHNs, BMOMOrMYECKM aKTVBHble BeLLecTBa
(yrnesofpbl, >Xupbl, 6enku), MOHOMEp, MNONUMep,
CTPYKTYpHOE 3BEHO, BbICOKOMO/IEKY IAAPHbIE



YKM3HEHHBIX MPO6/IEM

MP7 - BnafeTb HaBblkaMW y4eOHO-UCCNef0BaTEIbCKOA 1
MPOEKTHON  AeATeNIbHOCTW,  HaBblKaMW  paspeLLeHus
npo6nem;

MP12 - BbIABNATbL NPUYNHHO-CNEACTBEHHbIE CBA3M WU
aKTyasm3mposatb  33fady, BblABWratb TuUnoTesy ee
PeLleHnsa, HaxoauTb aprymeHTbl [Ana [0Ka3aTe/bCTBa
CBOMX YTBEPXAEHWI, 3aaBaTb MapamMeTpbl WU KpUTEpUn
peLleHns;

MPW - aHann3mpoBaTb MOMy4YeHHble B XOAe peLUeHns

3ajauM  pesynbTaTbl,  KPUTWYECKM  OLEHMBATb  UX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWE B HOBbIX
YC/OBUSIX;

MP17 - yMeTb NepeHOCUTb 3HaHUA B MO3HaBATE/IbHYHO U
MPaKTUYeCKyto 061aCTV XXN3HEAEATENIbHOCTH;

MP18 - ymeTb MWHTErpMpoBatb 3HAHUA K3 PasHbIX
npeaMETHbIX 06MacTel;

MPW - BbigBuratb  HOBble
OpPUrNHa/IbHbIE NOAXOAbI U PeLleHus;
MP20 - ctaBuTb npobnembl W 3adayu, [ornycKarolime
a/IbTEPHATUBHbIE PELLEHNS;

naen,  npepnaratb

COEVHEHWS, KPUCT//IMYECKas peLleTka, TuWMbl
XMMUYECKIMX peakuuii (okucnuTenbHo-
BOCCTaHOBWTE/NbHbIE, 3K30- U 3HAOTEPMUYECKNE,

peakuun MOHHOTO 0OMeHa), PacTBOp, 3MEKTPOUTLI,
HEe3/eKTPONNUTbI, 3NEKTPONUTUYECKAA Auccoumanms,
OKUC/IUTENb, BOCCTaHOBUTEb, CKOpOCTb
XVMUYECKON peakumn, XMMUYECKOe paBHOBECKE),
TEOpUN W 3aKOHbl (TEOpUA XMMUYECKOro CTPOEHUA
opraHuyeckux Bewects AM. BbyTtneposa, Teopus
3NeKTPONUTUYECKON Anccoumaunm, nepuoanyeckuii
3akoH [O.WN. MeHpgeneeBa, 3aKOH COXpaHeHuA
Maccbl), 3aKOHOMEPHOCTW, CUMBOJINYECKUIA A3bIK
XUMUW, (HaKTONOrMYeCKMe CBEeEeHWsi O CBOWCTBaX,
cocrtase, MosyyeHUn 1 6e30nacHoOM MCMo/b30BaHNUM
BaKHENLUMX HEOPraHWYecKMx W  OpraHu4ecknx
BELLECTB B ObITy WM MNPaKTUYECKON AeATeNlbHOCTM
YesioBeka;

MP6 3 - yMeTb BbISBNATb XapaKTepHble NMPU3HaKu n
B3aMMOCBS3b  U3YYEHHbIX TMOHATWIA, MNPUMEHSATb
COOTBETCTBYIOLUME  MOHATUA  NPU  ONMCaHUK
CTPOEHMS X CBOMCTB  HEOPraHW4yeckKMx U
OpraHMYeckMx BeLEeCTB W WX MpeBpaLleHuii;
BbISIB/IATb  B3aMMOCBSA3b  XMMWYECKUX 3HAHWA C
MOHATUAMM 7 npeLcTaBneHnAMA Lpyrux
eCTeCTBeHHOHaY4YHbIX NMpPeaMeTOB;

MP6 4 - ymeTb WCMONb30BaTb HaMMEHOBaHUA
XUMUYECKUX COEAMHEHUI MEXAYHapOLHOro Cco3a
TEOPETUYECKON U MPUKIAAHON  XUMUKM  ©
TPMBU&/IbHbIE  Ha3BaHUA  BaXHEWLUMX  BeLLecTB



(aTnneH, aueTuneH, rINLEPUH, (heHonN,
(hopmanberng,  YKCyCHas — KUCMOTa,  [/IULMH,
yrapHblil ras, Yrnekucnblii ras, amMmuak, ratleHas
13BeCTb, HerawleHas W3BeCTb, NUTbEBas cofa W
OpYrunx), COCTaBnATb (DOPMY/bl HEOPraHUYECKMX U
OpraHMyecknX BeLLEeCTB, YPaBHEHUSI XUMUYECKUX
peakupii, OOBACHATbL WX CMbICN; MOATBEPXKAATb
XapakTepHble  XMMWYECKMe CBOWCTBA  BELLUECTB
COOTBETCTBYHOLLMMY 3KCMEPUMEHTAMU U 3anuncimMm
YPaBHEHWUA XMMUYECKNX PeakLVii;

MP6 5 - ymeTb YycCTaHaBnMBaTb MPUHAL/IEXKHOCTb
M3YYEHHbIX HEOPraHW4YecKMX W  OpraHUYecKmx
BELLECTB K OnpefefieHHbIM Knaccam W rpyrnnam
COeIMHEHWUIA, XapaKTepu3oBaTb WX COCTaB MU
BabKHeMLLMne CBOWACTBA; onpeaenstb BB
XUMUYECKMX  CBA3eM  (KOBa/leHTHas,  MOHHasA,
MeTa/ImyecKas, BOZOPOAHasn), TUNbI
KpUCTaNINYeCKMX peLleToK BELLECTB;
KnaccmuumpoBaTb XMMUYECKME peakLuu;

MP6 7 - ymeTb NPOBOANTb PacyeTbl N0 XUMUYECKUM
(hopMynam M ypaBHEHUAM XMMUYECKMX peakuuii C
1Cnosnb30BaHNeEM (hr3nYeCKNX BE/INYMH,
XapaKTepu3yowmx BeLecTBa C KOMYECTBEHHOIA
CTOPOHbI: Maccbl, 06bema (HOpMasibHble YCNOBUSA)
rasoB, KO/NMYeCcTBa  BeLLECTBA;  WCMOJb30BATH
CUCTEMHblE XMMUWYECKME 3HaHUA AN NPUHATUS
PELUEHNA B KOHKPETHBIX >KU3HEHHBIX CUTYyauusXx,
CBA3aHHbIX C BELLECTBaMM N UX NMPUMEHEHVEM

MP6 8 - CchopMMPOBaHHOCTb YMEHUIA NIaHMPOBaTb



OK 02. Vicnonb3oBatb
COBPEMEHHbIE CpefCcTBa MOMUCKa,
aHanmsa  w” NHTepnpeTauum
MHopMaLmm 7
NH(OPMaLMOHHbIE  TEXHONOIMK
ans BbIMO/IHEHUS 3agau
NPogecCMOHaNbHOIA
[eATeNIlbHOCTU

npP32 - cthopmMrpoBaHHOCTb MWPOBO33peHNs,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO pPa3BUTUA
HayK/n W OOLECTBEHHOW MPaKTUKW, OCHOBaHHOINO Ha
Avanore KynbTyp, CMOCOGCTBYIOLLEr0 OCO3HaHUK CBOEro
MecCTa B MOIMKY/IbTYPHOM MUpE;

JIP33 - cOBepLUEHCTBOBaHME $3bIKOBON W UMUTATENNbCKOW
Ky/NbTypbl KakK CpefcTBa B3aUMOLECTBUA MEXAY NHOAbMU
1 NO3HaHUA MNP,

NIP34 - o0co3HaHMe LEHHOCTU Hay4yHON AesaTenbHOCTY,
rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHY0 n
nccnefoBaTesbCKy [AeATeNlbHOCTb WHAMBUAYaNbHO U B
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n BbINOJHATb XUMWUYECKWIA 3KCNepuMeHT
(NpeBpaLleHnss  opraHUYecKMx  BeLecTB  mpu
HarpeBaHWW, MoNyYyeHne 3TWNeHa U U3YyYeHUe ero
CBOWCTB, Ka4yeCTBEHHble peakuuu Ha anbierngpl,
Kpaxman, YKCYCHYI KWUCMOTY; feHaTypauus GenkoB
npyv HarpeBaHUW, LBETHble peakuun GesKoB;
NPOBOAWTL peakuMn MOHHOro obmeHa, onpefensThb
Cpeny BOAHbLIX PAcTBOPOB, KayeCTBEHHble peakuuu
Ha cynb(har-, KapboHaT- W X/IOPWUA-aHWOHbI, Ha
KaTUOH aMMOHWA; peLwaTtb 3KCrNepUMeHTa/IbHbIe
3agaun no temam "Metannbl" 1 "HemeTtansbl") B
COOTBETCTBMU C NpaBuiamMn TEXHUKN 6e30MacHOCTY
npu obpaleHMn C BelecTBaMu U labopaTopHbIM
06opyL0BaHUEM; npeacTasNATb pe3ynbTathl
XMUMUYECKOrO 3KCrepumeHTa B (popme  3anucu

YpaBHEHWUI ~ COOTBETCTBYIOLUMX  peakuui 7
(hopMynMpoBaTb  BbIBOAbl Ha  OCHOBE  3TUX
pe3y/bTaTos;

MP6 6 - BNageHne OCHOBHbIMU METOAaMM Hay4YHOro
MO3HaHUA  BELEeCTB W XUMUYECKUX  ABMIEHUI
(HabntoaeHwve, N3MepeHve, 9KCMEPUMEHT,
MOZeNIMPOoBaHue);

MP6 7 - CchopMMPOBaHHOCTb YMEHWUIA MPOBOAUTL

pacyeTbl M0 XMMUYECKUM (hOpPMY/iam 1 YpaBHEHWUAM
XUMUYECKMX  peakuuidi ¢ UCMONb30BaHMEM
(PM3NYECKNX BENIMYMH, XapaKTEPU3YHOLLMX BeLlecTBa
C KO/MMYeCTBEHHON CTOPOHbI: Maccbl, 0b6bema
(Hopma/ibHble  yCnoBMA)  rasoB,  KOMMYeCTBa
BELLECTBA; WCMO/b30BaTb CUCTEMHbIE XUMMWUYECKME



OK 04. AhheKTBHO
B3aMMOAeicTBOBaTb U paboTaThb B
KONNEeKTMBE N KOMaH[e

rpynne;

MP21 - BnageTb HaBblKamy MOMYYeHUA MHGOpMaLUn 13
NCTOYHWNKOB pasHbIX TUNOB, CaMOCTOATE/ILHO
OCYLLEeCTBNATb  MOWUCK, aHaaM3, CUCTeMatusauuio wu

NHTepnpeTauuio UHHopMaLmMmn pasinyHbIX BULOB U (HopM
npeAcTaBneHuns;

MP22 - co3gaBaTb TEKCTbl B pas3/iMyHbIX (hopmMaTax C
YYETOM HasHayeHMsi H(OPMaLMKN U LIeNeBOM ayanTopun,

BbloMpas  ONTUManbHYtO  (OpMYy  MpPeAcTaBNeHus U
BU3yam3auun;
MP23 - oueHMBaTb AOCTOBEPHOCTb, JIETMTUMHOCTb

NH(opMaLMn, ee COOTBETCTBME MPABOBbIM U MOPaIbHO-
3TUYECKUM HOpMaM;

MP24 - wncnonb3oBaTb CpeAcTBa WHAOPMALMOHHBLIX W
KOMMYHWKaLUMOHHBIX TEXHO/IOMMI B peLleHnm
KOFHUTMBHbLIX, KOMMYHWKATMBHbLIX W OpraHu3alnoHHbIX
3afa4y ¢ cobnoAeHNeM TpeboBaHWUIA 3prOHOMUKM, TEXHUKN
6e30MacHOCTK, TUTMEHbI, pecypcocbepeXkeHns, NpaBoBbIX
M 3TUYECKMX  HOPM, HOPM  MH(OPMaLMOHHOM
6e30nacHoCTy;

MP25 - BnageTb HaBblkaMu pacnosHaBaHWA U 3aluTbl
NHopMaLun, MHPOPMaLMOHHOW 6e30NMacHOCTU IMYHOCTY

JIP24 - TOTOBHOCTb K aKTUBHOM
TEXHOMOMMYECKON U coumanbHOW
CMOCOBHOCTb NHULMMPOBAT,

LEeATENbHOCTA

HanpaB/IEHHOCTH,

naaHNPoBaTb n
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3HaHWS 19 NPUHATUA PelleHniA B KOHKPETHbIX
YXM3HEHHBIX CUTYaLMAX, CBA3AHHbIX C BELLeCTBaMM U
NX NPUMEHEHVEM;

MP6 8 - cthopMMPOBAHHOCTb YMEHWIA NMAHNPOBATb
n BbIMO/HATb XVMUYECKNIA 3KCNepuMeHT
(NpeBpaLleHnss  OpraHMYecKMx  BELLeCTB  Npw
HarpesaHuK, MOJMlyYeHVe 3TWIEHA U U3YYeHue ero
CBOICTB, Ka4yeCTBEHHble peakuuyM Ha anbfernisl,
Kpaxmasi, YKCYCHYIO KUCNOTY; [eHaTypaums 6enkos
Nnpyv HarpeBaHUW, LBETHble peakunn  6enKos;
NMPOBOAWTL peakuuy MOHHOro 06MeHa, OnpenenaTb
cpedy BOAHbLIX PacTBOPOB, KayeCTBEHHble peakuunn
Ha Cy/nbhat-, KapboHaT- W XIOpWUA-aHWOHbI, Ha
KaTUOH aMMOHWA; pellaTb 3KCMepuMeHTasIbHble
3agaun no temam "Metannbl" U "HemeTannibl") B
COOTBETCTBMU C NpaBuIaMn TEXHUKM 6e30MacHOCTU
npy obpalleHun ¢ BellecTBaMuM U /1abopaToOpHbIM
060pyf0BaHMEM; MpeLCTaBNATb pe3ynbTaThl
XUMUYECKOr0 3KCMepvMeHTa B  (hopme  3anucu

YPaBHEHWUI  COOTBETCTBYIOLUMX  peakuuii 7
(hopmynunpoBaTb  BbIBOAbI Ha  OCHOBE  3TUX
pe3ynbTaTos;

MP6 9 - cthopMMPOBaAHHOCTb YMEHUS aHA/IM3MPOBaTb
XUMUYECKYID  MH(OpMAUMIO,  NONyYaeMyro U3
pasHbIX NCTOYHWNKOB (cpeacTs MaccoBoM
WH(opMaumn, ceTb VIHTEPHET 1 apyrue);

MP6 8 - chopmMMPOBaHHOCTb YMEHWIA NNAHNPOBATb
7 BbINOMHATb XUMUYECKWIA 3KCNEePUMEHT
(MpeBpaLleHnss  OpraHNYecKMx  BeLLeCTB  Mpw



OK 07. CopelicTBOBaTb
COXpaHeHNto OKpY>KatoLLei
cpeapl, pecypcocbepexeHuto,
NPUMEHSATb 3HaHWS 06 M3MEHEHUN
Kn1mara, NPVHLMMbI
6epexxnmBoro NpoV3BOACTBA,

CaMOCTOSATE/NbHO BbINOHATL TaKy0 4eATe/IbHOCTb;

JIP26 - roTOBHOCTb M CMOCOOGHOCTb K 06pa3oBaHuO U
caM000pa30BaHMIO Ha MPOTSXKEHWUN BCEN XKN3HW;

MP7 - BnageTb HaBblKaMu y4eGHO-UCCNe0BaTeNbCKON 1

MPOEKTHOW  [eATeNbHOCTW,  HaBblKaMW  paspeLleHus
npo6newm;
MP31 - noHumaTb W WCMNOMbL30BaTb MpenmyLLecTsa

KOMaH/HOW 1 UHAMBUAYaNbHOW paboThl;

MP32 - BblbupaTb TemMaTUKy W MeTOAbl COBMECTHbIX
[IENCTBWIA C YY4ETOM OOLLMX WUHTEPECOB, M BO3MOXXHOCTEM
KaK[0ro 4seHa KOJNeKTuBa,;

MP33 - npuvHMMaTb LENM COBMECTHOM [AeATeNbHOCTY,
OpraHn3oBbIBaTb M KOOPAMHUPOBATL AEWCTBUS MO  ee
[OOCTVXKEHUIO: COCTaBMATb NAaH AeWCTBUI, pacrpeaensTsb

PO  C YYETOM MHEHWI YYaCTHMKOB  06CY>XAaTb
pe3ynbTaTbl COBMECTHOIN paboThl;
MP37 - ocyllecTBNATb MO3UTUBHOE CTpaTernyeckoe

NnoBefleHNe B Pas/IMYHbIX  CUTyauusax, NposBNATb

TBOPYECTBO 1 BOOGPaXKeHMe, BbITb MHULMATUBHBLIM

MP55 - npuHMMaTb MOTWBbLI U aprymeHTbl ApYruX noaen

npu aHanu3e pe3ynbLTaToB AeATeNbHOCTY;

MP56 - npu3HaBaTb CBOE MPaBo M NpPaBo APYruX NMogen Ha

OLLUNOKM

NP27 - chopmMMpoBaHHOCTL 3KOMIOMMYECKON KyNbTYpbl,

NOHMMaHue BNNAHUA COLMaNbHO-3KOHOMMYECKNX

MPOLECCOB Ha COCTOSHME MNPUPOLHON U coumabHONA

cpenbl, 0CO3HaHue rnobasibHoro Xapakrepa

3KONOrMYecKnX npobnem;

JIP28 - nnaHMpoBaHME W OCYLUECTB/IEHME [AEWCTBUIA B
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HarpesaHuUu, MOJyYyeHVe 3TUIEHA U U3Y4YeHue ero
CBOICTB, KayeCTBEHHble peakuMn Ha albaeruibl,
Kpaxmasl, YKCYCHYIO KWUCNOTY; AeHaTypauus 6enkos
npyv HarpeBaHUW, LBETHble peakuun  GeskoB;
NPOBOAWTL peakuMn MOHHOTO 06MeHa, onpeaensiTb
Cpefly BOAHbIX PacTBOPOB, KayeCTBEHHble peakuuu
Ha cynbat-, KapboHaT- U X/OpUA-aHUOHbI, Ha
KaTMOH aMMOHUA; peLwaTb 3KCMepUMeHTa/IbHbIe
3agaun no temam "Metanibl" 1M "HemeTtannbl") B
COOTBETCTBUM C MpaBu/iamMmm TEXHUKN 6e30MacHOCTM
npy obpalleHnn C BeLlecTBaMM U 1abopaTopHbIM

060pyLi0BaHVEM; MpeLCTaBATb pe3ysnbTarhbl
XMMUYECKOro 3KCrepumeHTa B (popme  3anucu
YpaBHEHUA  COOTBETCTBYIOLMX  peakumi  u
(hopmynMpoBaTb  BbIBOAbI Ha  OCHOBE  3TUX
pe3y/nbTaTos,;

MP6 1 - coopmupoBaTb MPEACTaBMEHNUA: O

XMMWYECKON COCTaBNAOLLEA €eCTECTBEHHOHAYYHOA
KapTVHbI MVpPa, PO/IM XUMWWU B NO3HAHUW AB/EHUI
npypofpl, B (POPMMPOBAHNMN MbILLMEHUS U KYNbTYpbl
NNYHOCTK, €ee  (PYHKUMOHANbHOW  IPaMOTHOCTMH,
HEeO06X0AMMO [NA peLUeHns NPaKTUYeCcKUX 3agay u



3(peKTMBHO  [eicTBOBaTb B
ype3BblYaHbIX CUTyaUmMsX

MK 54, Peann3oBbIiBaTb
TEXHOMOTMYeCKNe MpoLecchbl B
MaLUVHOCTPOUTENbHOM
NpPOU3BOACTBE C  COG/OAEHUEM
TpeboBaHMA  OXpaHbl  TPyAa,
6e30nacHoCTH
XU3HEAEATENbHOCTM M 3aLUMTI
OKpY>KatoLLeil cpefbl, NPUHLMNOB
n MeTO0/0B 6epexxnmBoro
MPOVN3BOLACTBA.

OKpyXalollel  cpege Ha  OCHOBe
YCTOMUMBOro PasBUTMS Ye/I0BEYECTBA,;
NIP29 - aKTMBHOE HenpusThe LeNCTBUIM, NPUHOCALLMX BPef
OKpY>KatoLLel cpege;

P30 - yMmeHMe nNpPOrHo3uMpoBatb
3KO/IOTNYecKme noceacTems
[eCcTBUIA, NpefoTBpaLLaTh UX;

P31 - paclumpeHmne onbiTa AedTeNIbHOCTU 3KO0r MYECKOiA
HarnpaeneHHOCTH;

MP5 - BHOCUTb KOPPEKTVBbLI B AeATe/IbHOCTb, OLEHMBATb
COOTBETCTBME pe3y/bTaTOB LensM, OLEeHMBaTb PUCKU
NnocnescTBUN AesTeNbHOCTH,

MP7 - BnafieTb HaBblkaMy Y4eb6HO-MCCef0BaTe/IbCKOM U

3HaHUA  Uenen

HebnaronpuATHble
npeanpUHUMAaeMbIX

MPOEKTHON  [eATeNIbHOCTM,  HaBblkaMW  pa3speLleHus
npo6newm;
MP48 - ymeTb OuUeHMBaTb PUCKM W CBOEBPEMEHHO

NPUHMMATb PELLEHNS MO UX CHUXKEHUIO

P28 - nnaHWpoBaHWe W OCYLUECTBMEHWE AEWCTBUIA B
OKpy)aloLlel  cpee Ha  OCHOBE  3HaHMS  Lenein
YCTOMUMBOrO Pa3BUTUS Ye/I0BEYECTBA;

JNIP29 - aKTMBHOE HenpusaTHe AeNCTBUIM, NPUHOCALLMX BPef
OKpY>KatoLLIeN cpefe;

NIP30 - yMmeHMe npOrHo3npoBaTb
3KONOrmnyeckme NoCnesCcTBumS
[eCTBUIA, NpeaoTBpaLlaTh uXx;

NP3 1 - paclumpeHne onbiTa AeATeNIlbHOCTM 3KOMOMMYECKOM

HebnaronpuaTHbIe
npeanpUHUMAaEMbIX

Hanpas/eHHOCTH;
MP1 - CaMOCTOATENbHO (hopmynunposatb n
aKTyann3uposarb npo6nemy, paccmaTpuBaTb ee

n

3KONOrMYeckn  060CHOBAHHOINO  OTHOLUEHMA K
CBOEMY 340POBbLIO M NMPUPOAHON Cpese;

MP6 10 - cthopmMMpPOBaHHOCTb YMEHWMIA cO6MOAaTb
npasmna 3KOMOrMyecKu LieniecoobpasHoro
noBeAeHNss B ObITy W TPYyAOBOW AESTENbHOCTM B

Lensx  COXpaHeHWs  CBOEro  340pOBbA U
OKpYXXaloLLlen  MpUPOAHO  cpedbl;  Y4YWUTbIBATb
OMacHOCTb BO3AEWCTBUSA Ha >KMBble OPraHu3Mbl
OnpefiefleHHbIX  BELeCTB,  MOHWMas  CMbIC/
nokasaresns npegenbHON A0NYyCTUMOW
KOHUeHTpauuu;

MP6 1 - cdopmupoBaTb MpPeACTaBNEHUsA: O

XUMUYECKON COCTaBNAMOLLEN EeCTeCTBEHHOHAYYHOM
KapTWHbI MMPa, PONM XMMWUN B MO3HAHUW SBIEHWIA
NpUYpoAbl, B (POPMUPOBAHNMN MbILLNEHUSA U KYNbTYpPbI
NNYHOCTK, ee  (PYHKUMOHaNBbHOW  rpaMOTHOCTH,
HeobX04UMOWN /19 peLleHnst NPaKTUYeCKUX 3ajay U
9KONOrMYyeckn  060CHOBAHHOMO  OTHOLUEHMS K
CBOEMY 3[J0POBbLIO M MPUPOSHON Cpese;

MP6 10 - cdopmMMpOBaHHOCTb YMeHMIA cobofaTb
npaswna 3KO/OrMYeCKm LienecoobpasHoro
noBefeHnst B ObITY W TPYAOBON [AeATeNbHOCTM B
LUensx  COXpaHeHWs  CBOEro  3[40pOBbA U



BCECTOPOHHE;

MP6 - pa3BMBaTb KpeaTMBHOE MbILL/IEHNE NPU peLleHnn
YKM3HEHHBIX NPo6/ieM;

MP16 - ocCywecTBnATb LieNeHanpas/ieHHbIA  MOUCK
rnepeHoca  CpeactB W CrocoboB  [elcTems B
NpPOMeccMoHaIbLHYIO Cpesy;

MP17 - ymeTb NepeHOCUTb 3HaHWA B MO3HABATE/NbHYIO Y
NPaKTUYECKYI0 061aCTU XXMU3HELeATENbHOCTH;

MP48 - ywmeTb oOueHMBaTb PWUCKA W CBOEBPEMEHHO
NPVHMMATb PELLEHNSA MO NX CHUXKEHWUIO

OKpY>KaloLlleli  MPUPOAHOIA  cpefbl;  YUYWUTbIBATh
OMacHOCTb BO3AECTBUS Ha >KMBble OPraHW3Mbl
OMpefeneHHbIX  BELLECTB,  MOHWMas  CMbIC/
rnokasatens npeaenbHoi [0MyCTUMOIA
KOHLIEHTpaLK;



2. CTPYKTYPA N COAEP>XXAHVE YYEBHOI O NMPEOAMETA

2.1. O6bem yyebHOro npegmeTa v BUAbl y4ebHOMN paboThl

Bug yuebHoii paboThbl O6bem B vacax
O6beM obpazoBaTeNnbHOW NporpaMMbl y4e6HOro NnpegMeTa 82
O6s3aTenbHada aygutopHasa Harpyska: 82
TEOPEeTUYECKNE 3aHATUA, 50
B T.4. B ()OpMe NpaKTUYeCcKoW NOAroTOBKM 4
NPaKTUYECKME 3aHATUA, 26
B T.4. B (DOPME NPaKTUYECKOW NOATOTOBKM 6
nabopaTopHble 3aHATUS, 6

B T.4. B (hopme NpaKTUUeCcKor NoAroTOBKN —
CamocTodATeNnbHasa paboTa,
B T.4. B (hopme NpaKTUYECKOW NOArOTOBKM

NHanBuayanbHbIli NPOeKT —

MpomexyToyHasa aTTecTayuns:
- AndepeHUNPOBaAHHbI 3a4eT 2
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2.2. TeMaTUYeCcKMin NNaH 1 cofepxkaHune y4ebHOro npeameTa

HanmeHoBaHue
pas3fenoB U TeMm

1

CopepxXaHue y4ebHOro matepuana n Gopmbl opraHmsaymnm
feATeNbHOCTM obydaroLnxes

Pasgen 1. TeopeTuyeckme 0CHOBbI XUMUN

Tema 1.1.
OCHOBHbIe
XUMUYECKME
MOHATUSA N 3aKOHb,
CTPOEHMe aTOMOB
XUMUNYECKUX
3/IEMEHTOB

Tema 1.2.
Mepuroanyeckunii
3aKOH U
Nepunoanyeckas
cuctema
XUMUYECKMNX

TeopeTuyeckoe 3aHsiTUe. ATOMHO-MOMEKYNIAPHOE YUYeHMe.
CoBpemeHHass  Mofenb  CTPOeHWUA  atoMa.  ONeKTPOHHas
KOH(urypaumua atoma. Knaccugpukaums XUMUYECKUX 3/1EMEHTOB
(s-, p-, d-anemeHTbl). BaneHTHble 3N1eKTPOHbI. BaneHTHOCTb.
M30TOMbI, OCHOBHOE W  BO3OY)XAEHHOE COCTOSHME —aTOMa,
rmépuamsaums aToMHbIX opbuTanei.
MpakTnyeckoe 3aHATUE Nel.
KO/IMYECTBEHHbIE 3aKOHbI B XUMUW.
PacyeTbl MO YpaBHEHUAM XUMWYECKMX peakunid. Monb Kak
eQvHMLa KONMYyecTBa BewlecTBa. MondapHas Mmacca. 3aKOHbl
COXpaHeHWs MacCbl W 3Heprun. 3akoH Asoragpo. MonspHbIi
o6bem ra3oB. OTHOCMTeNbHasd MIOTHOCTb ras3oB. Peakuuu
KOMM/eKCoobpa3oBaHNA C y4yacTMeM HeopraHW4eckuX BeLLECTB
(Ha npumepe r’MAPOKCOKOMM/IEKCOB LIMHKA W a/IFOMUHUSA).
MpakTuyeckoe 3aHATMe Ne2. II3yyeHue nepmoagnyecKnx
3aKOHOMEPHOCTEN 1 1X B3aMMOCBSA3W CO CTPOEHNEM aTOMOB

PeweHre  3apad Ha

14

B Tom
yucne
npakTu-
yeckad
noaroTo
BKa
4

KoAbl 06UMX KOMMNETEHLUWNI 1
NIMYHOCTHbIX, METANpPeaMETHbIX,
npeaMeTHbIX pe3ynbTaToB
(hopMMpPOBaHMIO KOTOPbIX
CNOCo6CTBYET 3/1IEMEHT NPOrpaMmbl

5

OK 01;

NP 23; NP 25;

MP 2; MP 17; MP 18

MP6 1; NP6 2; NP6 3;MP6 5

OK 01;

NP 23; NP 24,

MP 1, MP 2; MP3;MP5;
MP 7; MP 12; MP 17
MP6 2; NP6 3; NP6 7

OK 01; OK 02;

NP 23; 1P 24; 1P 34;

MP 1; MP 2; MP3; MP4;
MP 12; MP 17

MP6 1; MP6 2; MP6 3; NP6 5



3/1IeEMEHTOB
O. V. MeHpeneesa,
NX CBA3b C
COBPEMEHHO
Teopuein CTPoeHNs
aToMOB
Tema 1.3.
CTpoeHue BelLecTBa
“ npupoga
XUMUYECKOI CBA3N.
MHoroo6pasue
BELLECTB

Tema 1.4.
Knaccugmkauus, v
HOMeHKnaTypa
HeopraHn4yecKmx
BELLECTB

TeopeTnueckoe 3aHaATNE. XUMNYECKAA CBA3b.

ANeKTPOHHas npupoja XUMUYECKOM CBSA3N.
ANeKTPOOTPMLATENIBHOCTD. KoBasieHTHas CBA3b, ee
Pa3HOBUAHOCTM W MexaHWU3Mbl 06pa3oBaHNs (OOMEHHbIN 1
[NOHOPHO-aKLENTOPHbIN). VIOHHas cBA3b. MeTannnyeckas CBs3b.
BopopogHas cBa3b. MeXMoneKynsipHble B3auMOLeinCcTBuS.
MpakTuyeckoe 3aHaTve No3 PelleHVe MNPaKTUYECKMX 3adaHuii
Ha COCTaB/leHNEe 3/1IEKTPOHHO-TpanyecKnx opmysn 3/1eMeHTOB 1-
4 nepvopos

TeopeTnyeckoe 3aHATMe. HeopraHMyeckne BeLLleCcTBa.
Knaccugmkaumsa — HeopraHuyeckux — BellectB.  HomeHknatypa
HeopraHM4ecknx BeLlecTB (OKCuAbl, TMAPOKCUAbI, KMCMOThI,
conu). BelyectBa MONEKYNAPHOrO U HEMOJEKY/IIPHOIO CTPOEHUS.
ArperatHble  COCTOAHMA  BellecTBa.  Kpuctaninyeckume wn
aMop(hHble BelecTBa. 3aKOH MOCTOSHCTBA COCTaBa BeLLECTBa.
Tunbl  KPUCTIIMYECKMX PELLETOK (aTOMHasi, MOMeKynspHas,
NOHHasA, MeTannyeckas). 3aBMCUMOCTb CBOWMCTBA BELLECTB OT
TUNa KPUCTaNIMYECKON PELLETKN

MpakTuyeckoe 3aHsATUe Ne4 PelleHMe NPaKTUYECKUX 3afaHui
no Knaccugmkaumm, HOMEHKIAType M XUMUYECKUM (hopMynam
HeopraHM4ecKmnx BeLLecTs

OK 01;

NP 23; P 25;

MP 2; MP 17; MP 18

MP6 1; MP6 2; NP6 3;MP6 5

OK 01; OK 02;

NP 23; NP 24; NP 34;

MP 1, MP 2; MP3; MP4,
MP 12; MP 17

MP6 1; NP6 2; NP6 3; NP6 5

OK 01,

NP 25; MP 2, MP 4, MP 5; MP 16;
MP 17, MP 18; MP 48;

MP6 1; MNP6 2; NP6 3; MP6 4; NP6 5

OK 01;

NP 23; 1P 24 1P 25;

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



Temal.5.
Tuvnbl
XUMUNYECKUNX
peakLuii

Tema 1.6.
CKopocTb
XUMUYECKMX
peakuuii.
X1Munyeckoe
paBHOBecue

Tema 1.7.
PacTBopbl, Teopus

TeopeTnyeckoe 3aHATNE. XUMUYECKNE PEAKLMN.
Knaccugukayms XMMUYECKMX peakumidi B HEOpraHW4Yeckom u
OpPraHM4yecko XMMUW. 3aKOHbl COXPaHeHUs MacCbl BeLLEeCTBa,
COXpaHeHWs 1 NPeBpaLLeHNa SHEPrnn NPN XUMNYECKMX peakLuaX.
OKncNNTENbHO-BOCCTAaHOBUTEbHbIE peakuun (ypaBHeHus
OKWC/IEHNSA-BOCCTAHOB/NEHMS, CTEMEHb OKWC/IEHWSA, OKUCIUTENb U
BOCCTaHOBUTE/b, OKWUCINTENbHO-BOCCTAHOBUTE/bHbIE peakuun B
npupoge, NPON3BOACTBEHHbLIX MPOLIECCAX W >KMU3HEAEATEIbHOCTU
OpraH13moB)

TeopeTuyeckoe 3aHsATMe. CKOpPOCTb peakumn. XMMUYECKoe
paBHOBECHE.

3aBMCUMOCTb  CKOPOCTWU peakuuMn OT pas/iMyHbIX (PaKTOPOB:
NPUPOLbI pearvpyrowmnx BeLLeCTB, KOHLEHTpaUumM pearnpyowmx
BeLecTB, TeMnepaTypbl M MIOWAAN PeakLMOHHOW MOBEPXHOCTM.
Tennosble  3PMEKTbI  XMMUYECKMX  peakuuin:  3K30- W
3HAOTepMUYecKre peakunn. ObpaTuMble peakumm. XUMUYecKoe
paBHoBecue. PaKTopbl, BAMAIOLIME HA COCTOSAHWME XUMUYECKOro
paBHOBeCMS (KOHLIEHTpaL s peareHTOB WM MPOAYKTOB peakuumu,
[laBneHve, Temnepatypa). MNpuHymn Jle Latense

MpakTuyeckoe 3aHaTMe Ne 5 OnpegeneHve  BAMAHUA
pas/InyHbIX (HaKTOPOB Ha CKOPOCTb XUMUYECKON peakumm.

TeopeTnyeckoe 3aHsATMe. PacTBOpbI.
Buabl pacTBOpPOB MO COAEPXKAaHUIO PacTBOPEHHOrO BELLECTBA.
PaCTBOpI/IMOCTb. MNoHATHe 0 ONCMNEPCHBbIX CUCTEMaX. VICTWHHbIE U

16

MP6 1; NP6 2; NP6 3; NP6 4;

MP6 5; MP6 8§;

OK 01;

NP 23; NP 25;

MP 2; MP 5; MP 7; MP 17,

MP6 1; MP6 2; NP6 3; NP6 4; NP6 5;
MPo6 7

OK 01; OK 02;

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; NP6 4; IMP6 5,
MP6 7; NP6 9; NP6 8; NP6 10;

OK 01; OK 02;

NP 23; NP 24; P 34,

MP 1;MP 2; MP3; MP4;

MP 12; MP 17, MP 21

MP6 1; NP6 2; NP6 3; NP6 4; NP6 5;
MP6 7; NP6 9; NP6 8; NP6 10;

OK 01; OK 02; OK 04; OK 07,

NP 23; NP 24; P 34;

MP 1, MP 2; MP 3; MP 4;



3NEKTPONNTUYECKON
auccoumaumm um
WOHHBbI 06MeH

KonnongHble pacTtBopbl. MaccoBas 0N BelecTBa B pacTBOpe.
MoHaTMe O  BOdOpoAHOM  nokasatene  (pH)  pacteopa.
AnekTponuTnyeckas  guccouynauymsi.  CunbHble U cnabble
3NEKTPONUTbI, HE3NEKTPONUTbLI. Peakumm NOHHOTo 0bMeHa
Na6opatopHoe 3aHATUe Nel. [1pUroToBneHne pPacTBOPOB
3a/laHHOIN KOHLEHTpaLmu.

KoHTponbHas pa6oTa Nel

Pasgen 2. HeopraHnyeckas Xxmmunsa

Tema 2.1.
dun3nko-
XUMUYECKME
CBOWCTBA
HeopraHM4ecKnx
BELLEeCTB

TeopeTuyeckoe 3aHaTne. MeTan bl

MonoxeHne meTasnoB B epuoanyeckor CUCTEME XUMUYECKMUX
anemeHToB. OCOGEHHOCTUM CTPOEHWUA 3MEKTPOHHBLIX 060/104eK
atoMoB MeTa/inoB. O6WMe (hM3NYECKMe CBOWCTBA METa//I0B.
CnniaBbl MET/IOB.  JNEKTPOXUMUYECKUIA PSS HANPSHKEHUI
MeTaNoB.  XUMUYECKME CBOWCTBA  BaXKHEMLIMX  METas/ioB
(HaTpWin, Kanui, KanbUuiA, MarHuiAi, aItOMUHWUIA, LUHK, XPOM,
)Keneso, Meap) M UX coeauHeHuin. O6LMe Cnocobbl NonyYeHus
MeTa1N10B. pUMeHeHNe MET/INIOB B ObITY M TEXHUKE
TeopeTudeckoe 3aHaTue. Hemetansbl

MonoXeHne HemeTan10B B NepnoamnyecKoit CUCTEME XMMUYECKNX
anemeHToB [./. MeHfeneesa 1 0COGEHHOCTU CTPOEHUS aTOMOB.
Pu3nyeckre CBOWCTBA HEMETaINOB. ANINOTPONUA HeMeTan10B (Ha
npvMepe Kucnopoaa, cepbl, docopa 1 yrnepoga). Xummyeckue
CBOMCTBA M MPUMEHEHME BaXXKHEMLINX HeMeTansioB (ranoreHos,
cepbl, a30Ta, hoctopa, yrnepoja U KpeMHUs) 1 UX COeaMHEHWI
(okcnpos, KICNOPOACOAEPKALLMX  KUCNOT, BOAOPOAHbIX
COeiUHEHNI). TIpUMeHEeHVEe BaKHeWLWWUX HEMETAIOB U UX

1/

MP 12; MP 17; MP 21
NP6 1; NP6 2; MP6 3; NP6 4; NP6 5;
NP6 7; NP6 9; NP6 8; NP6 10;

OK 01; OK 02; OK 04; OK 07;

NP 23; NP 24; NP 34,

MP 1, MP 2, MP3;MP 4,

MP 12; MP 17; MP21

MP6 1; NP6 2; NP6 3; NP6 4; IMP6 5;
NP6 7; MP6 9; NP6 8; NP6 10;

OK 01; OK 02; OK 04,
NP 23; 1P 24; 1P 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; OK 04,
NP 23; NP 24; 1P 34;

MP 1, MP 2; MP 3; MP 4,
MP 12; MP 17, MP21
NP6 1, NP6 2; NP6 3;
NP6 4; MP6 5; NP6 10;



Tema 2.2.
NaeHTndunkayms
HeopraHM4yecKnx

BeLLeCTB

COeANHEHNIA

TeopeTnyeckoe 3aHsTMeE. Xumnyeckme CBOICTBa
HeopraHM4ecKnx BeLLEeCTB

XMMUYeCKMe CBOWCTBA OCHOBHbIX K/1ACCOB  HEOPraHM4yecKmx
BewlecTs  (OKCMAOB, TUAPOKCUAOB, KWUCNOT, CONed u ap.).
"eHeTMYecKasd CBA3b HEOpPraHWYecKUX BeLLEeCTB, MPUHagIexaLmx
K pa3MyHbIM Knaccam. 3aKOHOMEPHOCTU B WM3MEHEHWUW CBOWCTB
MPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHWNIA, BbICLUMX OKCUAOB Y
rMapPOKCMA0B

MpakTuyeckoe 3aHATHeE Ne 6 PewleHwne NPaKTUKO-
OPUEHTMPOBAHHbIX 3alaHNiA Ha CBOWCTBA, COCTaB, MOSyYeHUEe W
6e30nacHOe MCMo/b30BaHME HEOPraHMYeCKMUX BELLECTB B ObITY U
NPOoheccMoHaIbHOM AeATeNIlbHOCTY YenoBeka

Na6opaTopHoe 3aHATMe Ne2. VaeHTU(MKAUNA HEOPraHUYeCcKnx
BeLLEeCTB

Pasgen 3. TeopeTMyecKMe OCHOBbI OpraHMYyecKoi XuMmmm

Tema 3.1.
Knaccugpmkauus,
CTPOeHMe U
HOMeHKaTypa
OpraHn4ecKmnx
BELLECTB

TeopeTuueckoe 3aHsaTue. [NpegMeT OpraHNYecKom XMMUMN.
BO3HMKHOBEHVE, pa3BUTME W 3HA4YeHVEe B MOJMYYEHUM HOBbIX
BELLECTB M MarepuanoB OpraHM4eckorn XmuMun. Teopus CTPOeHUs
OpraHuMyeckmMx coeguHeHnin A.M. bByTnepoBa, €€ OCHOBHble
nonoXxxeHns. CTPYKTYypHble (OPMY/bl OPraHNUYecKMx BeLLECTB.
Fomosnorusa, wmsomepus. XuMMUYecKas CBA3b B  OpraHuMYeckux
COE[UHeHNAX: KpaTHble CBA3M, a- U Tr-CBA3N.

MpefcTaBneHne 0 K1acCM(MKaLMnm  OpraHWYecKMX BeLLECTB.
HomeHKnatypa opraHM4YecKUx COefUHEHWUI (CUCTemaTnyeckas) U
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OK01; OK 02; OK 04;
NP 23; NP 24; P 34,

MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
NP6 1, NP6 2; MNP6 3;
NP6 4; NP6 5; NP6 10;

OKO01; OK 02; OK 04,

NP 23; NP 24; NP 34,

MP 1. MP 2; MP 3; MP 4;

MP 12; MP 17, MP 21

MP6 1; MP6 2; NP6 3;

MP6 4; NP6 5; NP6 10;

OK 01; OK 02; OK 04,

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

NP6 4; NP6 5; MP6 §;

oK 01;

NP 23; P 25; N1P 31;

MP 4; MP 18; MP 1, MP 6; MP 17;
MP61; NP6 2; NP6 4; NP6 5; NP6 10



TPpVBMaA/IbHbIE Ha3BaHWUA BaXXHEWLUMX MpPeACTaBUTENEN KacCoB
OpraHn4ecKunx BELLECTB
MpakTuyeckoe 3aHATMEe Ne7. BbINONHEHME YMPaXXKHEHUIA Ha
COCTaBJ/ieHNe (bopmyn N 3HaHWe HOMEHKNaTypbl U WU3OMEPUN
OpraHnM4eckKmnx BeELLECTB.

Pas3nen 4. Yrnesogopojbl

Tema 4.1.

TeopeTuueckoe saHaTue. MNpeaenbHbIe Yrnesogopobl

Yrnesoaopodbl v ux CocTaB U CTPOEHWE, FOMOMOTMYECKNIA psf ankaHoB. MeTaH U

npUpPOaHbIe

NCTOYHUKN

3TaH: COCTaB, CTPOEHWe, (M3MYECKMe U XUMWUYECKUE CBOICTBA
(peakLumn 3aMEeLLIEHNS U TOPEHUST), MOMYYEHUE U NPUMEHEHVE.

TeopeTnyeckoe 3aHATHe. HenpeaenbHble Yrnesoa0poabl.
AJIKEHbI: COCTaB U CTPOEHWE, TOMONOTMYECKUIn pag. STUEH U
MporuieH: CoCTaB, CTPOeHWe, (U3NYecKMe ©n XMMUYecKue
CBOWCTBa (peakumm rMapupoBaHns, rasioreHMpoBaHus,
rmgparauun, OKUCNeHWs W Noaumepusaluun) nosyvyeHne wu
NpUMeHeHNe.

TeopeTuueckoe 3aHsATue. HenpeaenbHble yrneso4opoabl

AnkaameHbl: 6yTagueH-1,3 n meTunbytagueH-1,3, XuMmyeckoe
CTPOEHMe, CBOICTBa (peakuus nonAMmepmsauun), MNPUMEHEHMNE
(4ns cMHTE3a NPUPOLHONO Y CUHTETUYECKOrO Kay4yKa U pesnHbl).
AJIK/HBI: COCTaB 1 OCOGEHHOCTU CTPOEHMS, FTOMOJIONMYECKNIA pag,
ALETWNeH: COCTaB, XWUMWUYECKOe CTpOeHue, qu3nyeckre W
XUMUNYECKME cBOICTBA (peakuwun rMapupoBaHns,
rafloreHNpoBaHns,  rugpataumyM  ropeHus),  nonayyeHne  wu
NMpUMeHeHne (MCTOYHMK BbICOKOTEMMEPATYPHOro rnaamMeHn [Ans
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OK 01; NK 5.4;

NP 23; NP 24; NP31,

MP 4; MP 18; MP 1; MP 6; MP 17,
MP61; MP6 2; NP6 4; MP6 5; MP6 10;

OK 01; OK 02; OK 04,

NP 24; NP 25; NP 28; JIP 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; MP6 2; NP6 4; NP6 5;

MP6 6; NP6 10

OK 01; OK 02; OK 04,

NP 24; NP 25; NP 28; NP 29; 1P 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;

NP 24; NP 25; NP 28; 1P 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;

NP6 6; NP6 10



Tema 4.2.
dun3nKo-
XUMUYECKMeE
CBOWCTBa
YrneBoAopoaoB

CBapKM 1 pe3kn MeTasIoB)

TeopeTuyeckoe 3aHaTre. APOMAaTUYECKME YIIeBOSOPOLbI
BeH301 1 TOMyon: coCTas, CTPOEHWe, (PU3NYECKME N XUMUYECKME
CBOICTBa (peakLym rafioreHMpoBaHns U HUTPOBaHWA), NOMyYeHne
M nprmeHeHWe. TOKCMYHOCTb apeHoB (BNusHWMe 6eH3ona Ha
opraHvam 4enoBeKa). "eHeTnyecKas CBAA3b Mexay
YrneBofopoAamu, NPUHALIEXALUMUN K Pa3NYHbIM K1accaM.
MpupoaHble WCTOYHUKW  YrNeBoAOpPOAoB. [pupofHbIi ra3 u
nonyTHble HeTAHble rasbl. He®Tb U eé npoucxoxzaeHue.
Cnocobbl  nepepaboTkM  HedTw: rneperoHkKa, KPEKUHT
(TepMUYeCKUA, KaTa/IMTUYeCKuin), nuposmns. MpoayKTl
nepepaboTKN He(hTW, MX MPUMEHEHUE B MPOMbILLIIEHHOCTU U B
6bITy. KaMeHHbIA yronb 1 NpoAyKTbl ero nepepaboTku
Na6opaTtopHoe 3aHATUe Ne3. onyyeHue 3TUIEHA U U3YyYeHWe
ero CBOMCTB

Pasgen 5. Kncnopopgocojep»xaliue opraHnyeckue coejuHeHus

Tema 5.1.
CnupTbl. deHon

Tema 5.2.
Anbferngbi.
Kap6oHoBble

KMCNOTB!.

TeopeTuyeckoe 3aHaTue. CIUPTbI U (HEHONbI.
Kucnopoacoaepxalime COeINHEHMS. Oco6eHHOCTU
FMAPOKCUNBHON Tpynnbl. HOMeHKNaTypa, CTPOeHWe, CBOWCTBA U
MPUMEHEHNE CrIMPTOB.

TeopeTuyeckoe 3aHsaTue. Anbaeruabl.

Anbfiernabl U KeToHbl ((hopmanbaerns, auetanbaerng, aueTtoH):
CTPOeHUe, (U3NYeCKNe U  XUMWUYECKMe CBOMCTBA (peakumu
OKWUCMEHUSs WM BOCCTAHOB/IEHWUSA,  KayeCTBEHHble  peakuumm),
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OK 01; OK 02; OK 04,

NP 24; NP 25; NP 28; J1P 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;MNP6 5;

MP6 6; NP6 10

OK 02; OK 04;

NP 24; NP 26; NP 28; J1P 29; J1P 30;
NP 34,

MP 7; MP 21;

MP 24; MP 25; MP 48;

MP61; NP6 6; NP6 8; NP6 9; MNMP6 10

OK 01; OK 07,

NP 24; 1P 25; 1P 28; J1P 29;

MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 48;

MP61; MP6 2; NP6 4;

MP6 5; MP6 10

OK 01; OK 02; OK 04;

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,



CnoxHble agupsbl

Tema 5.3.
Yrnesogpl

nony4vyeHne n npMmMeHeHne.

TeopeTuueckoe 3aHsaTve. KapbOHOBbIE KUACMOTHI.

O[HOOCHOBHbIe NpefesibHble KapboHOBble KUCNOTLI (MypaBbuHas
N YKCYCHas KWCNOTbl): CTPOEHUe, (u3NYecKne u XMMUYECKME
cBoicTBa (06LMe CBOWCTBA KWC/OT, peakuus aTepudukaumn),
nosiy4yeHne U npumeHeHve. CteapnHOBass U OfIEMHOBAsA KUC/OTbI
KaK NpeAcTaBUTENIN BbICLUIMX KapOOHOBbLIX KWCMOT. Mblna Kak
CO/IN BbICLUMX KAPOOHOBbLIX KWC/OT, UX MOOLLEe AelCTBME
TeopeTuueckoe 3aHaTue. CNOXHbIE 3¢MPbI

CnoxHble 3upbl Kak MPOU3BOAHbIE  KAapOOHOBbLIX  KWC/OT.
MMaponn3  CNoXHbIX  3¢mpoB.  XKupbl.  MApPONM3  XKMPOB.
MpumeHeHKe Xn1poB. bronornyeckas posb XNPoB

TeopeTuueckoe 3aHATre. Knaccuukayms yrnesogos

Yrnesogpl: coCTaB, Knaccuukaums yrnesogos (MOHO-, An- U
nonmcaxapuapl). OKo3a - NPOCTEAWNA  MOHOCaxapwi:
0COBGEHHOCTU CTPOEHUS MOJEKY/bI, (IM3UYECKME U XUMUYECKUE
CBOICTBA I/HOKO3bl (B3aumogeictaune ¢ ruapokengom megm (11),
OKWC/leHVe aMMuayvHblM  pacTBopoM okcmupa cepebpa (1),
BOCCTaHOB/IEHNE, OPOXKEHME [/HOKO3bI), HAXOXAEHUE B MPUPOLE,
NnpUMeHeHue rNHOKO3bl, bronornyeckas ponb B
XWN3HeeATeNbHOCTN  opraHuM3ma  4enoseka.  POTOCUHTES.
®pyKTO3a KaK M30Mep [HOKO3bI.

Caxaposa - npefcTaBuTENb AMCaXapuaoB, TMAPOM3 caxaposbl,
HaxoX[eHWe B NPUPOAe 1 NPUMEHEHME.

TeopeTnyeckoe 3aHsATue. [lonncaxapuapl
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MP 25; MP 48;

MP61; NP6 2; NP6 4;

MP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; P 28; P 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; NP6 10

OK 01; OK 02; OK 04;

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; NP6 6; NP6 10

OK 01; OK 02; OK 04,

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; MP6 2; NP6 4;

NP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04;



Tema 5.4.
dun3nko-
XUMUYECKNE
CBOICTBa
K1Cnopogocoaepxa
LLMX OpraHnyecKmnx
COeAVHEHWI

Kpaxman v uUenntonosa Kak MpupoaHble nonumepsl. CTpoeHve
Kpaxmana 1 Lenntonosbl, QU3NYeckre M XUMUYECKUE CBOICTBA
Kpaxmana (rmaponns, KauecTBeHHast peakLsi ¢ 1OIoM)

MpakTuyeckoe 3aHsiTMe Ne 8 CoOCTaBneHNe CTPYKTYPHbIX
(hopmMy 1 BbINONHEHWE YNPaXXHEHWIA HA HOMEHKNATYpy CrVPTOB.

MpakTuyeckoe 3aHATMe Ne 9 lAccnegoBaHnMe W aHaius
XUMUYECKMX U (DU3NYECKMX CBOWCTB KMC/TIOPOAOCOAEPKaLLMX
OpraHMyecKmnx coegnHeHuin

Pasfgen 6. AsoTcogepXxaline opraHnyeckue coegnHeHus

Tema 6.1.
AMUbI.
AMNHOKUCNOTHI.
Benku

TeopeTnueckoe 3aHATHe. CTpoeHue n CBOWCTBa
a30TCOAEPXKALLMX OpraHNYeCcKUX COeaMHEHWI

AMUHbI: METUNaMWH - NPOCTENLUMIA NpeAcTaBUTeNlb aMUHOB:
COCTaB, XWMWYECKOE CTPOEHUE, cbmsmquKme n XMMNUYeCkKune
CBOWCTBA, HaX0X/EHNe B NpMpoe.

AMWHOKNCNOTbI KakK am(OoTepHble OpraHnMyeckne CcoeauvHEHNS.
Pun3nyeckme 1 XMMMUYECKNe CBOMCTBA aMUHOKMCOT (Ha npumepe
FI'II/ILI,I/IHa). Brnonornyeckoe 3Ha4yeHe aMUHOKUCIOT
TeopeTuueckoe 3aHsTue. benkn
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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;

NP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04,

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; MP6 2; NP6 4;

NP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; 1P 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; NP6 6; NP6 10

OK 01; OK 02; OK 04,

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; MP6 2; NP6 4,

NP6 5; IMP6 6; NP6 10

OK 01; OK 02; OK 04;



MenTngpl.

benkn Kak npupogHble nonumepsl. [lepBuYHasa, BTOPUYHAA U
TPeTUYHas CTPYKTypa 6enkoB. XMMUYECKMe CBOMCTBA 6E/IKOB:
rMAponu3, feHartypaums, KayeCTBeHHbIE peakunmn Ha 6eku

KoHTponbHas paboTta Ne2
MpakTuuyeckoe 3aHaTve Ne 10 MccnefoBaHWe CBOWCTB U
06Hapy>eHne 6enKoB

Pa3gen 7. BbICOKOMOMEKYNAPHbIE COEANHEHUA

Tema 7.1.
IMnacTmaccel.
Kayuykun. BonokHa

MpakTuuyeckoe 3aHAaTMe Ne 11 O3HaKoM/eHME C ob6pasLamu
NPUPOAHbIX N NCKYCCTBEHHbLIX BO/IOKOH, M/1aCTMacc, Kay4yKoB

Pasgen 8. XumMusa B 6bITY M NPON3BOLCTBEHHOWN AeATEIbLHOCTU YenoBeKa

Tema 8.1.
Xmnyeckme
TEXHO/IOMNK B

NOBCEAHEBHON U
NpPoMeccUoHanbHOW
[lesITeIbHOCTU
yenoBeka

TeopeTuueckoe 3aHaTue. XMUsi B ObITY 1 B Npodeccum

MpaBrna 3KOMOrMYeCKM LeiecoobpasHoro noBeAeHUs B ObITy U
TPYLOBOWN AeATeNIbHOCTW B LIENAX COXPaHeHMsi CBOEro 340p0Bbs U
OKpY>KatoLLleld NPUPOAHOM Ccpeabl, OMacHOCTb BO3AEWCTBUA Ha
)KMBble OpraHuM3mbl OpPraHUYecKMX BELLECTB OTAENbHbIX K1accoB
(yrnesogopoasl, CNUPTHI, (heHo b, X/iopopraHuyeckume
npoun3BoAHble, anbaernabl W Ap.), MOoKasaTeNb NpeaensHO
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NP 24; NP 25; NP 28; JIP 29; JIP 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; MP6 10

OK 01; OK 02; OK 04;

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,

MP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; 1P 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; NP6 6; NP6 10

OK 01; OK 02; OK 04; OK 07,

MK 5.4;

NP 25; NP 32; J1IP 26;

NP 27; NP 28; NP 29;

MP 1, MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; MP6 9; MP6 10;



lEI,OI'IyCTI/IMOI\/’I KOHUEHTpaunn n ero ncnosib3osaHne

TeopeTuueckoe 3aHaTve. HoBelime AOCTMXEHUS XMMUYECKOWA
HayKu 1 XUMUYECKOW TEXHO/OT UK.

Poib Xumun B 06ecreveHnn 3KON0rMYeCKO, SHEPreTUUECKOn u
NuLLEeBO 6e30nNacHOCTK, PasBUTUM MeAMLMHBI, CO34aHWN HOBbIX
maTepuanioB (B 3aBUCMMOCTM OT BMAAa MPOPECCMOHANBHOM
[EeATENbHOCTM), HOBbIX WCTOYHWMKOB 3HEpPrumn (anbTepHaTWBHble
MCTOYHMKN 3Heprun). MOHATUE O Hay4HbIX MeTofax Mo3HaHMs
BELLUECTB M XMMMYECKMX peakuwmit. lMpeactaBneHus 06 06LMX
Hay4HbIX MPUHLMNAX MPOMbILLIEHHOIO MOJTYYEHUS BaXKHEMLLNX
BeLlecTB (Ha npyvMepax NPoM3BOACTBA aMMMaKa, CEPHOM KUCNOTbI,
MeTaHoNa).

MpakTuueckoe 3aHaTue Ne 12. CocTaBNeHME KeMcoB Ha Temy
«lpUMEHeHNE  XMMWYECKMX  BELEeCTB W TeXHOMOorMin B
KOMMbHOTEPHBIX CUCTEMAX N KOMMEKCax»

Kelicbl (C yyeToM Oyayulein npothecCUoHanbHOW AeATeNIbHOCTI)
Ha aHasM3 MWHQopMauMn O MNPOM3BOACTBEHHOW [eSATe/IbHOCTU
4esloBeKa, CBA3aHHON C NepepaboTKON M MonyYeHVEM BeLLECTB, a
TakXe C 9KOI0rMYecKom 6e30MacHOCTLIO.

MpakTuyeckoe 3aHATMe Nel3. 3alWmMTa KeMcoB Ha Temy
«pUMEHeHEe  XMMWYECKUX  BELEeCTB UM TEeXHOMOrMin B
KOMMbIOTEPHbLIX CUCTEMAX U KOMIIEKCAX».

MpeAcTaBneHve pe3ynbTaToB PeLLEHNs KeicoB (BbICTyMNseHne ¢
npeseHTauuen)

MpomexyTouHas attectaums (AMhHepPeHUMPOBaHHbIN 3a4eT)

Bcero:
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82

10

OK 01; OK 02; OK 04; OK 07,

MK 5.4;

NP 25; P 32; JIP 26;

NP 27; NP 28; NP 29;

MP 1; MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; NP6 9; NP6 10;

OK 01; OK 02; OK 04; OK 07,

MK 5.4;

NP 25; NP 32; J1P 26;

NP 27; 1P 28; NP 29;

MP 1, MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; NP6 9; NP6 10;

OK 01; OK 02; OK 04; OK 07,

MK 5.4,

NP 25; P 32; NP 26;

NP 27; NP 28; NP 29;

MP 1, MP 2MP 24; MP 25; MP 48;
MP61; NP63; NP6 6; NP6 9; NP6 10;



3. YC/N1OBA PEANTNSALUNN TTPOIPAMMBbBI YHEBHOI O NMPEAMETA

3/1. MaTepuanbHO-TeEXHNYECKOe 0becrneYveHme

[ns ocBoeHMs nporpammbl y4yebHoro npeameta OOMM6/12 Xumua B
OBINOY «K3MT» nmeetcs y4ebHbIN KaBUHET «bronorms. Xumms».

[MomeLLleHNe KabuHeTa OCHALLEHO TUMOBLIM 060PYAOBaHMEM, B TOM YuC/e
cneyuanuM3vpoBaHHOW  y4yebHOM  Mebenblo M cpeAcTBamMy  00yYeHus,
HEOOXOAMMBIMA AN BbINONHEHUA TpebOBaHWMA K  YPOBHIO  MOAFOTOBKMU
0byyatoLmxcs.

OcHallleHre y4ebHOro KabmHera:

- rocaflovHble MecCTa Mo KO/IMYeCTBY 00y4aroLmxcs;

- paboyee MeCTO npenojasaTens;

- NPOMeCCMOHA/IbHO-0PNEHTPOBaHHbIE 3aaHNS.

AnpakTnyeckne marepuanbi:

-MeTOAMYeCKMe PeKOMeHAaUMM MO BbIMOMHEHMIO MPaKTUYeCcKnX paboT Mo
yuebHoMy npeameTty OOIM6.12 Xumuns;

- KOMMJIEKT 3aaHnin 415 NPOBeLEHNS MUCbMEHHbIX KOHTPO/IbHbIX paboT;

- KOMMNEKT 3afaHni Aans npoBeseHus MUCbMEHHOI0
AnhdepeHUnpoBaHHOIO 3a4eTa.

TexHU4YecKme cpefcTBa 006y4YeHNs:

- MEPCOHa/IbHbIA  KOMMbKOTEP € JIMLEH3NOHHBLIM  MPOrpamMmMHbIM
obecneyeHnem;

- MPOEKTOop C 3KpaHOM.

3anbl:

BubnmnoTeka, YnTasibHbIM 3a1 C BbIXOLOM B CETb VIHTEpPHET,

3.2. VIH(hopmaumoHHOoe obecneyeHme peannsaumm nporpaMmmb|

[Ona peanusaumn nporpammbl B 6M61mMoTedyHoOM oHge OBIMOY «K3OMT»
MMEIKOTCA MeyaTHble W 3M1eKTPOHHble 06pa3oBaTefibHble W MH(OPMALMOHHbIE
pecypcbl Ans 1UCMosb30BaHUS B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOYHUNKN

1 AHmHoreHosa WN.B. XvmMus: yyeObHMK W MPakKTUKYM [/ CpefHero
npoeccunoHanbHoro ob6pasosaHus/ .B. AHduHoreHoea, A.B. babkos, B.A.
[MonkoB. — 2-e u3fd., ucnp. n gon.— Mocksa: WM3gatensctsBo HOpait, 2025. —
291 c¢. — (MpodheccroHanbHoe obpas3oBaHue). — ISBN 978-5-534-11719-6. —
TeKcT: aneKkTpoHHbIN // ObpaszosaTenbHas nnargopma HOpaint [caiT]. — URL:
https://urait.ru/bcode/538526

3.2.2. JonoNHUTENNbHbIE CTOYHUKWN
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https://urait.ru/bcode/538526

1 AH(nHoreHoBa W.B. Xwummus. bBa3oBblil ypoBeHb: 10—11 Knacchbl:
y4ebHUK ans cpegHero obulero obpasosaHus/ L.B. AHgmHoreHoBa, A.B. Babkos,
B.A. lNonkos. — 2-e u3g., ucnp. n gon. — Mocksa: M3gatenscteo HOpait, 2025.
— 290 ¢. — (O6uieobpasosatenibHblii UMKN). — ISBN 978-5-534-16098-7. —
TeKCT: anekTpoHHbIN // ObpasoBaTenbHad nnatgopma HOpant [caint]. — URL:
https://urait.ru/bcode/544870

2. XvIMUSt: y4eOHUK Ana cpefHero npoeccuoHanibHoro obpasosanus/ HO.A.
Ne6eges, I'.H. ®apgees, A.M. lony6es, B.H. Lllanosan; nog o6Liein pefakuuei
I".H. ®ageeBa. — 2-e m3fg., nepepab. n gon. — Mocksa: M3aatenscTBo HOpaiT,
2024, — 431 c¢. — ([MpoheccnoHanbHoe obpasoBaHue). — ISBN 978-5-9916-
7723-3. — TeKCT: 3N1eKTPOHHbI // ObpasoBatesnibHasd nnatgopma KOpanT [caiT].
— URL: https://urait.ru/bcode/537876

3. MapTbiHoBa T.B. XuMua: yyeOHUK W NPaKTUKyM [0S CPefgHero
npoeccroHanbHoro obpasoBaHusi/ T.B. MapTtbiHoBa, 1.B. AptamoHoBa, E.b.
["oayHOB; nog obuwie pegakumen T.B. MapTbIHOBOW. — 2-e u34., Ucnp. v gon. —

Mockea: W3paTtensctBo HOpait, 2025. — 368 c.— ([MpodeccroHanbHoe
obpasoBaHne). — ISBN 978-5-534-11018-0. — TeKCT: 3/1EKTPOHHbIA /]
O6pasoBaTe/ibHas nnatgopma FKOpanT [cairT]. — URL:

https://urait.ru/bcode/536721
4. Hukonbckni A, Xumusa: yyebHUK M NPaKTUKYyM AN  CPedHero
npoeccnoHanbHoro obpasosanHuns/ A.b. Hukonsckuii, A.B. CyBopoB. — 2-e 13f,,

nepepab. u pon. — MockBa: W3patensctBo HOpaint, 2025. — 507 ¢ —
(MpoeccmoHanbHoe o6pasoBaHue). — ISBN 978-5-534-01209-5. — TekCT:
ANeKTPOHHbIM //  ObpasoBatesnbHas nnargopma HOpant [caiT]. — URL:

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

3.2.3. NIHTepHeT-pecypchl
1 PoccuicKas 3MeKTPOHHas LWKona [ONneKTpoHHbln  pecypc] URL:
https://resh.edu.ru/

2 . IHhoypok [AnekTpoHHbIin pecypc] URL: https://infourok.ru/

3. Pewy EI3. Xumuna [SnekTpoHHbIA pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHNA YUEBEHOI O

KoHTponib 1

PacKpbIBalOTCH  uepes

NMPEOMETA
OLIEHKA pe3ynbTaTOB OCBOEHWs YyuyebHOro npeameTa
ONCUUNIMHAPHbIE  Pe3ynbTaThbl, HamnpaB/feHHble Ha

(hopMupoBaHMEe OOLWMX U MPOGECCUOHANBbHBIX KOMMETEHUMIA MO pasgenam W
TeMaMm COJlepXKaHust y4ebHOro Matepuana.

O6uwas /
npocgeccnoHanbHas
KOMMNEeTeEHUNA

OK 01. BbibupaTb cnocobbl
peLleHus 3afay
NpoeccMoHasbHOM
LleaTenbHOCTU
NMPUMEHUTENIbHO K Pa3/InyHbIM
KOHTEKCTaM

Pasgen / Tema

Pasgen 1, Tema 1.1, Tema
12, Tema 13, Tema 14,
Tema 15, Tema 1.6, Tema
17

Pasgen 2, Tema 2.1, Tema
2.2

Pasgen 3, Tema 3.1

Pasnen 4, Tema 4.1

Pasgen 5, Tema 5.1, Tema
5.2, Tema 5.3, Tema 5.4

Pasgen 6, Tema 6.1, Tema
6.2
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Tunebl OLUEHOYHbIX
MeponpuaTUin

TecTnpoBaHue

YCTHbIV onpoc
MpeactaeneHne  pesynbTaToB
npaKTn4ecknx pabor
MpefcTtaBneHne pesynbLTaToB

nabopaTopHbIX paboT
PeLleHne XumMmnyecknx 3afav
KoHTponbHas paboTa

TecTupoBaHue

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
npakTn4ecknx pabot
MpeacTasneHne  pesynbTaToB
nabopaTtopHbIX paboT
CocraBneHve ypaBHeHWiA
peakumin

PeLleHne XumMmnyecknx 3afau
TecTnpoBaHue

MNpencTtaBneHne pesynbTaToB
npakTn4ecknx pabot
TecTupoBaHue

YCTHbI onpoc
MMpenctaBneHve  pesynbTaTtoB
nabopaTopHbIX paboT
CocrasneHve ypaBHeHW
peakLuni

PelLeHne Xnmmnyeckmx 3agau
TecTnpoBaHue

YCTHBbIA onpoc
MpeacTaBneHne  pesynbTaToB
npakTn4ecknx pabot
CocrasneHue ypaBHeHWiA
peakuui

TecTupoBaHue

YCTHbIn onpoc



OK 02. Vicnonb3oBatb
COBPEMEHHbIE cpeacTea
roucka, aHasm3a 7
NHTEepnpeTauum MHgpopmalmm
n NH(OpPMaLMOHHbIE
TEXHONIOMMW /15 BbIMOIHEHNA
3afau npogeccroHanbHOM

NesTeNbHOCTY

Paspen 7, Tema 7.1

Pasgen 8, Tema 8.1

Pasgen 1, Tema 1.2, Tema
1.4, Tema 1.6, Tema 1.7

Pasgen 2, Tema 2.1, Tema
2.2

Pasgen 4, Tema 4.1, Tema
4.2

Pasgen 5, Tema 5.2, Tema
5.3, Tema 54

Pasgen 6, Tema 6.1, Tema
6.2

Pasgen 7, Tema 7.1
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MNpenctasneHne  pesynbTaToB
npakTU4ecknx pabot

PelueHne xummnyeckumx 3agau
YCTHbIN onpoc
lNpencTaBneHne pesynbTaToB
npakTUyecknx pabot
TecTnpoBaHue

YCTHbIN onpoc

Kelic 3agaHuns

TecTnpoBaHue

YCTHbI onpoc
lNpencTtaBneHne pesynbTaToB
npakTn4ecknx pabot

PeLleHne XumMmnyecknx 3afau
KoHTponbHas paboTa

TecTupoBaHue

YCTHbIA onpoc
MpeacTtasneHve  pesy/bTaToB
npakTn4ecknx pabot
MMpenctaBneHne pesynbLTaToB
nabopartopHbIX paboT
CocrasneHue ypaBHeHWiA
peakLmin

PelueHne Xnmmnyeckmx 3agau
TecTupoBaHue

YCTHbIn onpoc
MMpencTaBneHne  pesynbLTaToB
nabopaTopHbIX paboT
CocrasneHwue ypaBHEHWI
peakuuii

PeLueHne XxuMnyeckux 3agad
TecTnpoBaHue

YCTHBIA onpoc
MpeacTaBneHve  pe3y/bTaToB
npakTU4ecknx pabot
CocraBneHvie ypaBHeHWiA
peakuuii

TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHve  pesynbTaToB

NpaKTUYecKnx pabot

PelLeHne xummnyeckmx 3agau
YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
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