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1. OBLUAA XAPAKTEPUCTUKA PABEOUEN MPOIrPAMMbI
YYEBHOI O MPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B CTPYKTYpe  OCHOBHOWN
npodgeccMoHasibHOM 06pa3oBaTe/IbHON NPOrpamMmbl

YuebHblil  npeaMeT  «XUMUS»  SBNSETCA  003aTeNbHOM  YaCTbHO
006LLe06pa3oBaTeNbHOr0 LMKIa OCHOBHON MpodeccroHaibHOM 06pa3oBaTe/lbHOM
NporpamMmsl - MpPorpaMmMbl NOAroTOBKM KBaIM(MUMPOBaHHBLIX PaboymXx, CryaLimnx
no npodeccunn 15.01.05 CapLymK (Py4HON U YaCTUHHO MEXaHMU3NPOBAHHOWN CBapPKM
(HannaBskw).

1.2. Llenn v nnaHnpyeMble pe3ynbTaTbl 0CBOEHUS y4ebHOro npeamerta

1.2.1 Llenn ocBoeHNA y4ebHOro npeameTta

CofepxaHune nporpammbl 06LLe00pa3oBaTe/IbHOr0 npeameta  «XUMUSA»
Hanpae/ieHO Ha JOCTMXXeHWE CNefyoLmX Lenei:

- (DOPMMPOBAHME CUCTEMbI XMMUYECKMX 3HAHUA KaK  BaKHeuLUei
COCTaB/IAOLLEA eCTECTBEHHO-HAYYHOW KapTWHbI MMUpa, B OCHOBE KOTOPOW nexat
K/IOUeBble NOHATUA, PYHAAMEHTa/IbHbIE 3aKOHbI Y TEOPUW XMMUKN, OCBOEHME A3bIKa
HayKn, YCBOEHMEe W  MOHUMaHWe  CYLIHOCTM  AOCTYMHbIX  0606LLEHNIA
MMPOBO33PEHYECKOr0 Xapaktepa, O3HaKOMJIEHWe C WCTOpUEen WX pasBUTUS U
CTaHOB/IEHUS;

- (hopmupoBaHue 1 pa3BUTUE NPEACTaBNEHNI O HAYYHbIX METOAAX NMO3HaHUSA
BELLECTB M XUMWUYECKUX peakuuii, HeoOXOAUMbIX A1 MPUOBPETEHUS YMEHUN
OPWMEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SBMIEHUI, UMEKOLLMX MECTO B
Npupoge, B NPaKTUYECKON 1 MOBCELHEBHOM XW3HU;

- pa3BMTUE YMEHUIA 1 CNOCOBOO0B AeATeNIbHOCTU, CBA3AHHbLIX C HAG/IOAEeHVEM

N 06BACHEHMEM XMMUYECKOr0 3KCMEPUMEHTa, CO6M10AeHMeM npaBu 6e30MacHoro
obpalleHmns ¢ BeLlecTBaMMm.



1.2.2 TlnaHnpyemble pe3y/ibTaTbl OCBOEHUS Yy4ebHOro npeameTta
Oco60e 3HayeHne y4ebHbIin NpeaMeT UMeeT Npu POPMUPOBAHNN 1 Pa3BUTUKN OOLLUMX N NPOgECCUOHaNbHBIX KOMMETEHLMA,
a TaKXXe COOTBETCTBYIOLLMX UM pe3yfibTaTtam 06yyeHns cornacHo ®IroOC COO.

MnaHupyemble pe3yibTaTbl 06yUYeHUS

KomneTteHuyuun (OK, MK)

OK 01. Bblbupatb cnoco6bl
peLueHmns 3afau
NpoheccMoHasIbHOM

DEeATENbHOCTN NPUMEHUTENBHO K
pa3nnyHbiM KOHTEKCTaM

Ob6wune
JIP23 - rOTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTH
MacTepcTBa, TPyLo/tooue;
JIP24 - TOTOBHOCTb K aKTMBHON [eATeNbHOCTK
TEXHOMOMMYECKOM W COLUMaNbHOM HamnpaB/ieHHOCTH,

CMNOCOOHOCTb  MHMUMWMPOBATb,  NJIAHUPOBaTb WU
CaMOCTOAATe/IbHO BbIMO/HATL TaKyto AeATeIbHOCTb;
NP25 - unHTepec K  pa3iMyHbIM  chepam
NPoMecCOHaIbHOWN AEATENBLHOCTY,

MP1 - camoCTOATE/IbHO  (pOpMYynMpoBaTb WU
aKTyanmsuposatb NpobneMy, paccmarpuBaTb — ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLLECTBEHHbIA MPU3HaK Wn
OCHOBaHMS [N  CpaBHeHWs, Knaccuukauum u
06006LLEeHNS;

MP3 - onpefenatb LUenu [eATeNbHOCTM, 334aBatb
napameTpbl U KPUTEPUN UX LOCTUXKEHWUS,

MP4 - BbIABNATL 3aKOHOMEPHOCTU U NPOTUBOPEUNS B
paccmaTpuBaeMbIX ABIEHUAX;
MP5 - BHOCUTb KOPPEKTUBLI
OLEeHMBaTb  COOTBETCTBME  PE3Y/bTATOB
OLeHMBaTb PUCKW MOCNELACTBUIA AeATENIbHOCTHY;

B [1eATeNbHOCTb,
Liensm,

OuvcunnnuHapHsble

MP6 1 - chopmmpoBaThb NpPeACTaBNEHUSA: O XUMUYECKOM
COCTaB/IAtOLLEN eCTeCTBEHHOHAYUYHOW KapTUHbI MUpa,
PO XUMUW B MO3HAHUW ABMIEHWIA NPUPOAbl, B
(hOPMUPOBAHNI MBILLNEHNA U KYNbTYpPbl IMYHOCTK, ee
(hYHKUMOHA/IbHON  rpaMOTHOCTK, HEo6XoAMMORN  Ans
PELIeHNs NPaKTUYeCKMX 3aja4y U 3KONOTrMYECKU
060CHOBaHHOIO OTHOLLEHWUA K CBOEMY 3[0POBbl U
NpUPOLHON cpese;

MP6 2 - BnageTb CUCTEMOIN XMMUYECKMX 3HaHWNA,
KOTOpas BK/KOYaeT: OCHOBOMOMarawoLe MnoHATUsA
(XMMWYECKMIA 3N1eMEHT, aToM, 3/1eKTPOHHas 060/104Ka
aToma, S-, p-, d-37M1eKTPOHHbIE OpOUTaN aTOMOB, VOH,
MOJieKyna, BafleHTHOCTb, 3/1EKTPOOTPULIATENIbHOCTD,
CTENeHb OKWCMEHWUSA, XUMWYEeCKas CBA3b, MOfb,
MONSpHas Macca, MONSAPHbIA 00beM, YrNepOAHbIN
CKeneT, (DyHKUMOHaNbHas rpynna, pagvkas, U3oMepus,

130Mepbl, rOMOJIOTNYECKMin pag, roMOJIoru,
YrneBofopoAbl,  KWCMOPOA- W a30TcoAepxallme
COeMHEHNs, OWONMOrNYEeCKN aKTVBHbIE BeLLecTsa
(yrneBsofbl, >Xupbl, 6enku), MOHOMep, MOJUMEP,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYIAAPHbIE
COEQMHEHVS,  KPUCTa//IMYECKAs  peLleTka,  TWMbl



MP6 - pa3BMBaTb KpeaTVMBHOE MbILLEHNE NpK
PELLEHNM XM3HEHHBIX NMPo6iemM

MP7 - BnafieTb HaBblKaMmn Y4eBHO-MCCneaoBaTelbCKOM
N NPOEKTHON AeATeNbHOCTW, HaBblkaMy paspeLleHuns
npo6newm;

MP12 - BbISBNATb MPUUYNHHO-CNEACTBEHHbIE CBA3M U
aKTyanmsmpoBaTb 3afadyy, BblABUraTb TrunoTesy ee
peLleHns, Haxo4uUTb apryMeHTbl ANA [OoKasaTenbCcTBa
CBOMX YTBEPXAEHWW, 3afaBaTb  MapameTpbl  W”
KpUTEPUU peLLeHus;

MP13 - aHann3npoBaTb NONYYEHHbIE B XO4e peLleHuns
3aflaun  pe3ynbTaTtbl, KPUTUYECKU OLEHMBaTbL WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSX;

MP17 - ymeTb NepeHOCUTb 3HAHWA B NO3HaBATE/TbHYHO
1 NPaKTUYECKYH 06/1aCTUN YKN3HELEATEIbHOCTY;

MP18 - yMeTb WHTerpmpoBaTb 3HaHWSA U3 PasHbIX
npeaMeTHbIX 061acTen;

MP19 - BbiABMraTb HOBble UJew,
OpUTMHa/bHbIE NOAXO0AbI U pPeLLeHus;
MP20 - cTaBUTb NPOGMEMbI 1 3aaun, AONYCKatoLime
a/IbTepPHATMBHbIE PeLLeHNS;

npegnaratb

XUMUYECKUX peakLii (okucnunTenbHo-
BOCCTaHOBUTE/IbHbIE, 3K30- W  3HAOTEPMUYECKNE,
peakuMy WOHHOro 06MeHa), pacTBOp, 3NEKTPONUTHI,
He3NeKTPONNUTLI,  3NEKTPONUTUYECKAA —AMccoumaums,
OKUCNUTENb, BOCCTAHOBUTE b, CKOPOCTb XMMWYECKOM
peakuumn, XMMNYECKOe pPaBHOBECUE), TEOPUN U 3aKOHbI
(Teopnsi  XMMWYECKOrO  CTPOEHWUA  OpraHUYecKux
BellecTB A.M. ByT/epoBa, Teopus 3M1eKTPONUTUYECKON
auccoumanmun, nepuoLNYeCKni 3aKOH a.W.
MeHzeneesa, 3aKOH COXpaHeHNs Macchbl),
38KOHOMEPHOCTW,  CMMBOSIMYECKUA  A3bIK  XUMWW,
(haKTO/IOrMYeCKe CBefeHNUs O CBOWMCTBAX, COCTaBse,
nosly4yeHnn 1 6e30NacHOM MCMO/b30BAHUN BAXKHENLLNX
HEOpraHM4yecKnx M OpraHMYecKMx BeLLeCTB B ObITy K
MPaKTUYeCKOW AeATeNbHOCTY Ye/OBeKa,;

MP6 3 - yMeTb BbISBMATL XapaKTepHble MPU3HaKu W
B3aMMOCBA3b  M3YYEHHbIX  MOHATUA,  MPUMEHSATb
COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUN CTPOEHNA U
CBOWCTB HEOPraHWYecKUX N OpraHnYecKMx BELLECTB U
NX NPeBpaLLeHWii; BbISBNSATb B3aUMOCBS3b XUMUYECKNX
3HAHWN C MOHATUAMW W NPEeACTaBIEHUAMU  APYTUX
eCTeCTBEHHOHAYY4HbIX MPeAMETOB;

MP6 4 - ymeTb UCMOMb30BaTb HaVMEHOBaHMS
XUMUYECKNX COEAMHEHWUA MEXAYyHapOAHOro Cco3a
TEOPETUYECKON N MPUKNALHON XUMUN N TPUBUASIbHbIE
Ha3BaHWS BAKHEWLLMX BELLeCTB (3TWIEH, aLeTusieH,
rMUEpVH, eHos, dopmanberns, YKCycHas Kucmora,
FMVWUWH, yrapHbld ras, YrieKucnblid ras, ammuak,



raleHas U3BecCTb, HeralleHas 13BecTb, NUTLEBAA COAA U
Apyrux), COCTaBNATb (OPMY/bl HeopraHU4Yeckux wu
OpraHNYecKnUX BELLUECTB, YPaBHEHUA  XUMUYECKUX
peakuuidi, O0OBACHATL WX CMbICN; MOATBEPXKAATb
XapakTepHble  XMMWYECKUe  CBOWCTBA  BELLECTB
COOTBETCTBYIOLMMM  3KCNEPUMEHTAMU U 3anmcsamu
YPaBHEHUI XMMUYECKNX PeaKLnii;

MP6 5 - yMmeTb YycTaHaB/MBaTb MNPUHALNEXHOCTb
N3yYeHHbIX HEOPraHNYeCKNX U OpraHNYecKmX BeLLEeCTB
K onpefesneHHbIM Kaccam W rpynnam COeAvHEeHWN,
XapaKTepn3oBaTb UX COCTaB W BaXKHelLUMe CBOWCTBA;
onpesenaTb BUAbI XMMUYECKUX CBA3el (KOBasleHTHas,
MOHHAs,  MeTa//INYeckasd,  BOLOPOAHAs),  TwMbl
KPUCTaIIMYECKNX peLLeToK BELLECTB;
K/laccuunLmMpoBaTb XMMUYECKME peakLmu;

MP6 7 - ymMeTb NPOBOAUTL PacyeTbl MO XMMWUYECKUM
(hopMynam ¥ ypaBHEHMSIM XUMUYECKUX pPeakuuin c
NCMO/b30BaHNEM (PU3NYECKMX BeJINYVH,
XapakTepu3yoLMX BeLlecTBa C  KOMYECTBEHHOM
CTOPOHbI: MacCbl, 06bema (HOpMasibHble YCNOBUSA)
rasos, KONMYecTBa  BeLLECTBa,; 1NCMob30BaThb
CUCTEMHblE  XUMWYECKME 3HaHUA AN19  NPUHATUA
PeLleHNn B  KOHKPETHbIX >KM3HEHHbIX CUTYyauusX,
CBSI3aHHbIX C BELLeCTBaMu U UX NPUMEHEHNEM

MP6 8 - cthopMMPOBAHHOCTb YMEHWIA M1IaHNPOBaTL U
BbIMOMHATL XMMWYECKNA IKCMEPUMEHT (NpeBpaLLeHums
OpraHVYyecKMX BELLECTB NMPW HarpesaHuW, Mosy4veHue
3TWU/MIEHA W U3YyYeHWe ero CBOMCTB, KayeCTBEHHble



OK 02. Vicnonb3oBatb
COBPEMEHHble CpefcTBa MOWCKa,
aHaM3a M MHTepnpeTayuu
NH(opmaumn n
NH(OPMALMOHHbIE  TEXHOMOTM
NS BbINO/THEHNS 3ajaq
NpoeccnoHanbHOM
LeaTenbHOCTH

P32 - CchOpMUPOBAHHOCTb  MUPOBO33PEHUS,
COOTBETCTBYHOLLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKn U O6LECTBEHHON MPaKTUKW, OCHOBAHHOIO Ha
Avanore KynbTyp, CrMOCOOCTBYHOLLErO OCO3HaHWUIO
CBOEro MecTa B NOAUKY/NbTYPHOM MUpE;

NIP33 - CcOBepLUEHCTBOBaHWE  A3bIKOBOA U
YMTaTE/ILCKOM KyNbTypbl KaK cpeAacTBa
B3aVIMOAENCTBMA MeXAY NHOAbMU M MO3HAHUA MUPa;
JIP34 - oco3HaHWe LeHHOCTW Hay4HOW AesATeNlbHOCTH,
rOTOBHOCTb OCYLLeCTBNATb NPOEKTHY0 n
nccnefoBaTeNbCKY AeATeNbHOCTb NHAMBUAYaNLHO U
B rpynne;

MP21 - BnafileTb HaBblKaMu MOyYeHUst H(OopMaLUn
M3 WCTOYHMKOB pasHbIX TWUMOB, CaMOCTOATENbHO
OCYLLIECTBNIATL MOWUCK, aHaiu3, cucTemartusauuio U

8

peakunn Ha anbAernibl, Kpaxman, YKCYCHYH KUC/OTY,
fleHaTypauus 6enkoB nMpW HarpeBaHUW, LBETHblE
peakumun 6e/1IKOB; NPOBOAUTbL peakLmMm MOHHOIO 0OMeHa,
onpefenaTb cpedy BOAHbLIX PAacTBOPOB, KaYeCTBEHHbIE
peakuun Ha cynbat-, KapboHaT- 1 XN0pWA-aHNOHbI, Ha
KaTMOH aMMOHWSA; peLlaTb 3KCnepuMeHTaIbHble 3aaa4u
no temam "MeTannbl" 1 "HemeTannbl") B COOTBETCTBUU
C NnpasunaMn TeXHNKM 6e30MacHOCTY Npu 0bpaLLeHnm ¢
BewlecteaMmn 1M nabopaTopHbiM  060PYLOBaHMEM;
NpesACTaBNATb pPe3ybTaTbl XMMUYECKOr0 3KCnepuMeHTa
B (hOopMe 3anucy ypaBHEHWA COOTBETCTBYHOLLUX
peakumin 1 (HopMynMpoBaTb BbIBOAbl HA OCHOBE 3TUX
pe3ynbTaTos;

MP6 6 - BnajeHWe OCHOBHLIMW METOAAMW Hay4HOro
MO3HaHMA  BELLECTB U XUMWUYECKUX  SB/IEHUN
(HabnogeHwe, N3MepeHue, 3KCMNEPUMEHT,
MOJENNPOBaHUe);

MP6 7 - CcHOPMUPOBAHHOCTb YMEHWA MPOBOAUTH
pacyeTbl MO0 XUMWYECKUM (opMy/naM U YpaBHEHUAM
XUMUYECKMX peakLmin ¢ MCMOo/b30BaHMEM (PU3NYECKUX
BEJIYMH, XapaKTepu3yoLLnx BelLecTBa c
KO/IMYEeCTBEHHOIA CTOPOHbI: Macchl, obbvema
(HopmanbHble YCoBus) rasos, KOMMYECTBa BeLLECTBa;
NCMO/Mb30BaTb CUCTEMHbIE XWUMWUYECKMe 3HaHWA NS

MNPUHATUA peLueHvu7| B KOHKPETHbIX >XU3HEHHbIX
cutyaymnax, CBA3aHHbIX C  BewectBaMn U UX
NPUMEHEHNEM,



OK 04. AhheKTMBHO
B3aMMOAENCTBOBATbL M paboTaThb B
KONNEKTUBE N KOMaH[e

NHTEpNpeTaunio MHGopMaUmMn pasiMyHbIX BUAOB U
(hopM npescTaBneHus;

MP22 - co3gaBaTb TEKCTbl B pa3/iMYHbIX (hopmaTax c
YYETOM  Has3HayeHWs UHGopmauMn 1 LeneBoin
ayautopun, BblOMpas  onTUManbHYtO  hopmy
NpeLCcTaBNeHNs U BU3yanu3auum;

MP23 - oueHuBaTb [OCTOBEPHOCTb, NErMTUMHOCTb
MH(opMauuKn, ee  COOTBETCTBME  MPaBOBbIM U
MOP&/IbHO-3TUYECKNM HOpMaM;

MP24 - ncnonb3oBaTb CpeAcTsa MHHOPMaLNOHHBIX U
KOMMYHUKAUMOHHbIX ~ TEXHONOTUA B PELUeHUM
KOrHUTUBHbIX, KOMMYHUWKaTUBHbIX n
OpraHv3aLUMoHHbIX 3afa4 ¢ cob/oAeH1eM TpeboBaHWin
9PrOHOMUKW, TEXHUKW  Ge30MacHOCTW,  TUTUEHBI,
pecypcocOepeXxeHns, NpPaBoBbIX W 3TUYECKUX HOPM,
HOPM MH(OPMAaLMOHHOM 6e30MacHOCTY;

MP25 - BnageTb HaBblKamW pacrnosHaBaHUA 1 3almThbl

MH(opMauMK,  MHGOPMAUMOHHON  6e30MacHOCTH
JIMYHOCTU
JIP24 - TrOTOBHOCTb K aKTMBHON [eATe/lbHOCTM

TEXHOMOMMYECKON W COUMaNbHOWM  Hanpas/ieHHOCTY,
CMOCOBHOCTb  MHWULMWPOBATb,  M/IaHUPOBaTb WU
CaMOCTOATE/IbHO BbINOMHATL TaKyHO AeATeNIbHOCTb;
JIP26 - roTOBHOCTb M CNOCOBGHOCTb K 06pa30BaHNio U
caM000pa3oBaHN0 Ha MPOTSXKEHNMN BCEMN XKU3HU,

MP6 8 - chopMMPOBAHHOCTL YMEHWIA NIAHMPOBATL U
BbINOHATD XUMWYECKUIA 3KCNepUMEHT (MpeBpaLLeHns
OpraHNYecKMx BeLLecTB MpW HarpesaHWu, Nony4veHue
3TWNEHAa W M3Y4YeHUe ero CBOWCTB, KayeCTBEHHble
peakuun Ha anbierubl, Kpaxmas, YKCYCHYH KUC/OTY;
JeHatypaums 6efkoB MNPU  HarpeBaHWW, LBETHble
peakuun 6enKoB; NPOBOANTb PeakL M MOHHOIOo 0OMeHa,
OnpefensaTb Cpefy BOLHbIX PacTBOPOB, KayeCTBEHHbIE
peakuumn Ha cynbgar-, kapboHaT- 1 X/I0pUA-aHUOHbI, Ha
KaTVOH aMMOHMS; peLlaTh SKCNepuUMeHTa/IbHbIE 3a4a4un
no temam "MeTanbl" 1 "HemeTannbl") B COOTBETCTBUM
C NpaBunnaMm TeEXHNKN 6e30NacHOCTU NpK 06paLLEHNN C
BewecTBaMn M nabopaTopHbIM  060pYAOBaHMEM;
NpeACTaBNATbL Pe3y/bTaTbl XUMUYECKOro 3KCNepuMeHTa
B (opme 3anucy ypaBHEHWWA COOTBETCTBYHOLLMX
peakumin 1 opMynMpoBaTb BbIBOAbl HA OCHOBE 3TUX
pe3ynbTaTos,;

MP6 9 - chopMUPOBAHHOCTL YMEHMSI aHa/IM3MPOBaThb
XUMUYECKYHO MH(OPMaLMIo, NOoMyYaeMyto U3 pasHbIX
MCTOYHMKOB (CPeACTB MaccoBOM WH(opMauuu, CeTb
WHTepHeT u apyrue);

MP6 8 - cthopMMPOBAHHOCTb YMEHWIN NNaHMPOBaTb U
BbINO/HATD XMMMWYECKUIA 3KCNEPUMEHT (MpeBpaLleHuns
OpraHUYecKnX BeLLecTB MNPV HarpeBaHuK, NOyYeHue
3TWNEHA W U3y4YeHMe €ro CBOMCTB, KayeCTBEHHble
peakuun Ha anbaernipl, Kpaxman, YKCYCHYH KUC/OTY;
JeHaTypauus 6efkoB NPV HarpeBaHUW, LBETHble
peakuumn 6enKkoBs; NPOBOANUTL peakLMnm NOHHOTO 0OMeHa,



OK 07. CopeiictBoBaTb
COXPaHEHMI0 OKpY>KatoLLei
cpespl, peCcypcocOepeXkeHuio,
NPUMEHATb 3HAHWSA 06 M3MEHEHUN
Kn1Mara, NPUHLMNI
6epexxnmMBoro NMPON3BOACTBA,
a(peKTMBHO  AelicTBOBaTb B

Upe3BblYaliHbIX CUTYaLMsX

MP7 - BNageTb HaBblkamy y4e6HO-CCeA0BaTENbCKON
N NPOEKTHOW [eATeNlbHOCTW, HaBblKamMy paspeLleHuns
npo6newm;

MP31 - noHuMMaTb M MCMNONb30BaTb MPENMYLLECTBa
KOMaHAHOWN 1 HAVMBUAYaIbHOW paboTbl;

MP32 - BbIOMpaTb TEMATUKY M METO/bl COBMECTHbIX
[JEeACTBUA € y4yeTOoM  OOWMX  WHTEpecoB, W
BO3MOXXHOCTEIN KaXKAO0ro Y/ieHa KONINEKTUBA;

MP33 - NpuvHMMAaTb LS COBMECTHOWN AeATeNIbHOCTH,
OpraHn30BbIBaTb M KOOPAMHMPOBATb LENCTBMS MO ee
LOCTUDKEHWIO: COCTaBNATb nnaH [eicTBIN,
pacnpefensiTb PoiM C YYeTOM MHEHWIA Y4aCTHUKOB
06Ccy»XaaTh pe3ynbTaTbl COBMECTHOM paboThl;

MP37 - ocywecTBnATb MO3UTUBHOE CTpaTernyeckoe
NnoBefleHNe B pas/INYHbIX CUTyaumax, MpoABATbL
TBOPYECTBO W BOOOPaXKEHWE, ObITb MHULMATUBHbLIM
MP55 - NpuUHUMaTbL MOTMBbLI U apryMeHTbl APYrux
NOJEeN Npun aHan3e pesynbTaToB LeATeIbHOCTH;
MP56 - npu3HaBaTb CBOE MpPaBO W MpaBO ApPYyrux
NHOAE Ha OLWNGKN

ne27 - ChOpMMPOBAHHOCTb  3KO/OrMYECKOM
KYNbTypbl,  MOHUMaHWE  BAUAHUA  COLMaILHO-
39KOHOMMYECKMNX NPOLLECCOB Ha COCTOSIHME MPUPOLHON
M coumasbHOM cpefdbl, 0CO3HaHWe r106abHOro
Xapakrepa 3K0M0rnyecknx npobsnem;

J1IP28 - nnaHMpoBaHWe 1 OCYLLECTBNEHNE AENCTBUIA B
OKpy)atoLlel cpefle Ha OCHOBE 3HaHWA Lenein
YCTOMUMBOrO Pa3BUTUS YeNIOBEYECTBa;
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onpefenatb Cpefy BOAHbLIX PacTBOPOB, KayeCTBEHHbIe
peakumnn Ha cynbar-, KapboHaTt- 1 X110pUA-aHUOHbI, Ha
KaTMOH aMMOHWS; peLlaTh 3KCNepuMeHTa/bHble 3a4aun
no temam "MeTannbl" 1 "HemeTanbI") B COOTBETCTBUN
C NpasunaMmn TeEXHNKN 6e30NacHOCTY Npy obpaLleHnn ¢
BewlecTBaMM 1 N1abOpaToOpHbIM  060PYA0BaHUEM;
MpeLCcTaBNATb Pe3ybTaTbl XUMUYECKOT0 3KCNepuMeHTa
B (hopMe 3anucu ypaBHEHW COOTBETCTBYHOLLMX
peakuuin 1 (HopMynMpoBaTb BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaros,;

MP6 1 - chopMmpoBaTh NPeLCTaB/EHNS: O XMMUYECKOM
COCTaB/ISAOLLEA eCTeCTBEHHOHAYYHON KapTUHbI Mupa,
poOAM XMMWM B MNO3HAHWW SBNEHWIA MPUPOAbl, B
(hOPMUPOBaHNM MbILLNIEHNUSA U KYNbTYPbl IMYHOCTK, ee
(hYHKUMOH&/IbHOM  rPamMOTHOCTK, Heobxoaumon Ans
pelleHns MpaKTUYeCKMX 3afa4y W 3KOMOrMYECKU
060CHOBaHHOIr0 OTHOLUEHMS K CBOEMY 3[0POBbHO U
NPUPOAHON cpefe;



MK 1.3. TpuMeHsATb CO0POUHbIE
npucrnocobneHns s COopKM
3/1eMEeHTOB KOHCTPYKLMK
(n3genuid, y3nos, Aetanein) nop
CBapKy

P29 - aKTVBHOE HenpusATne LeNCTBUIA, MPUHOCALLUX
BpeL, OKpyXatoLLelt cpese;
JIP30 - yMeHVe NporHo3MpoBaTh HebnaronpusiTHble

3KO/MOrMyeckne  MocneAcTsns  nNpesnpuHUMaeMbIX
[eCcTBUIA, NpefoTBpaLLaTb MX;

P31 -  pacwmpeHve  onbiTa  [eATENbHOCTU
3KONOrMYeCKOM HarnpasieHHOCTH;

MP5 - BHOCUTb KOPPEKTMBbI B [eATENbHOCTb,
OLleHMBaTb  COOTBETCTBME  pe3ynbTaToB  LensMm,

OLeHMBATb PUCKWN MOCNEACTBUIA AeATENBHOCTH;

MP7 - BnageTb HaBblkaMy y4ebHO-1CCNe[0BaTeNbCKOM
N NPOEKTHON [eATe/IbHOCTW, HaBblKaMy paspeLueHus
npoonewm;

MP48 - ymMeTb OLeHMBaTb PUCKM N CBOEBPEMEHHO
NMPUHUMATL PELLEHNSA MO UX CHUKEHWIO

NP32 - chopmMMpPOBAHHOCTb  MMUPOBO33PEHMS,
COOTBETCTBYHOLLIErO COBPEMEHHOMY YPOBHIO pa3BuTUA
HayKn 1 O6LLECTBEHHON MPaKTUKKX, OCHOBAHHOIO Ha
Avanore KynbTyp, CMNOCOOCTBYIOLLENO OCO3HAHMIO
CBOEro MecTa B MOMNKY/bTYPHOM MUPE,

JIP34 - 0CO3HaHWE LEHHOCTW Hay4YHOWN AeATeNbHOCTH,

rOTOBHOCTb OCYLLEeCTBNATb NMPOEKTHYO n
nccnefoBaTe/bCKyto AeAaTe/lbHOCTb MHANBUAYA/TbHO U
B rpynne;

MP1 -  camocTosATe/IbHO  (hOPMYyNMpoBaTb U
aKTyanmsuposaTb  Npob6niemMy, paccmaTpuBatbh — ee
BCECTOPOHHE;
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MP6 10 - chopmMMPOBAHHOCTL YMEHWUI CObMAaTb
npaBuna 3KOMI0MMYECKN Lien1ecoobpasHoro noBeaeHus B
ObITY W TPYAOBOW AeATeNIbHOCTU B LENISX COXPaHeHUs
CBOEro 3[0POBbS W OKPY>KatoLler NPUPOAHOIA Ccpedbl;
YU/TbIBATb  OMAaCHOCTb  BO3[EMCTBMA Ha  >KMBbIE
OpraHu3mbl OnpefeneHHbIX BELLECTB, MOHUMAsA CMbIC/
rokasarens npegesibHoOM JonyCTUMOM KOHLEHTpauuu;

MP62 - BNageTb CUCTEMOM XUMUYECKUX 3HAHWIA,
KOTOpas BK/KOYaeT: OCHOBOMO/Ararlme MOHATUS
(XMMWYECKMIA 3N1eMEHT, aToM, 3/1IeKTPOHHas 060/104Ka
atoma, S-, p-, d-3NeKTPOHHble opbuTasM aToMOB, UOH,
MOJIEKY/1a, Ba/IleHTHOCTb, 3/IEKTPOOTPULATENBHOCTD,
CTENeHb OKWUCNEHMUs,, XMMUYecKasd CBfA3b, MOJb,
MOJISiPHas Macca, MOMSPHbIA  00beM, YrepoAHbIi
CKeneT, (hyHKLMOHa/IbHaa rpynna, pagukan, n3oMepus,

N30Mepbl, rOMO/IOr NYeCKIIA pag, romosioru,
YINEBOAOPOAbI,  KUCNOPOA- M a30TCOAepKallme
COeUHEHNs, OMONOTNYECKN aKTVBHble BeLLecTBa
(yrneBofbl, >Kupbl, 0efKku), MOHOMEP, MOInMep,
CTPYKTYpHOE 3BEHO, BbICOKOMO/IEKYIAPHbIE



MP2 - ycTaHaBNMBaTb CYLLECTBEHHbIA MPU3HaK WK

OCHOBaHWS [N CpPaBHeHWd, Knaccupukaumm u
06006LLeHNS;
MP3 - onpepenaTtb Lenu [eaTeNnbHOCTW, 3aaasaTth

napameTpbl U KpUTEPUU UX SOCTUNKEHUS;
MP5 - BHOCUTb KOPPEeKTUBbI B [AeATENbHOCTD,
OLEeHMBAaTbL  COOTBETCTBME  pPe3ynbTaToB  LEensaMm,
OLeHMBaTb PUCKM NOCNEACTBUM AeATEeNbHOCTH;

MP7 - BMajeTb HaBblKamu y4yebHo-
nccnefoBaTeNlbCKO M MPOEKTHON  [esATeNbHOCTH,
HaBbIKaMW paspeLleHns npobnem;

MP12 - BbIABNATb NPUYMHHO-CNEACTBEHHbIE CBA3N U
aKTyanmsnposatb 3afadvy, BblABUraTb TUMNOTE3y ee
PeLleHuns, Haxo4uTb apryMeHTbl AnA LOKa3aTenbCTBa
CBOMX  YTBEPXAEHWI, 3afaBaTb MapaMeTpbl U
KpUTEPUU peLLEHNS;

MP13 - aHanM3MpoBaTb MOMYyYeHHbIE B XO4e peLleHns
3a[lauM  pe3ynbTaTtbl, KPUTUYECKM OLeHMBATbL WX
[IOCTOBEPHOCTb, MPOrHO3MPOBaTh N3MEHEHME B HOBbIX
yCNoBuAX;

MP31 - noHumatTb M MCMONb30BaTb MPEUMYLLECTBA
KOMaHAHON 1 MHAMBWAYa/IbHOM paboThl;

MP32 - BblbMpaTb TEMATUKY W METO/bl COBMECTHbIX
NEACTBMA C  y4yeToM  OOWMX  WHTEpecoB, MU
BO3MOXXHOCTEI KaXKO0ro YsieHa KONNeKTUBa;

MP33 - npuMHMMaTb Lenn COBMECTHON AesTeIbHOCTH,
OpraH13oBbIBaTb U KOOPAUHMPOBATL AEWCTBUA MO ee
LOCTVXKEHWIO: COCTaB/IATb nnaH [eiCTBUI,
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COEVIHEHWS,  KPUCTA/IMYECKas  pelueTKa,  TuUnbl
XUMUYECKNX peakuuii (okucnuTENbHO-
BOCCTaHOBUTE/bHbIE, 3K30- U 3HAOTEPMUYECKUE,

peakuMn WOHHOrO 0OMeHa), PacTBOp, 3/MEKTPO/UTLI,
HE3NeKTPONUTLI,  3NeKTPONUTUYecKas —AuccoLmaums,
OKMCNUTENb, BOCCTAHOBUTE/b, CKOPOCTb XUMWYECKON
peakumun, XMMUYECKOe paBHOBECKE), TEOPUM U 3aKOHbI
(Teopyst  XMMMWYECKOTO  CTPOEHUS  OpraHU4ecKux
BewlecTB A.M. ByTnepoBa, Teopusi 3NEKTPONUTUYECKOM
auccoumaumu, nepuoNYecKnii 3aKOH a.n.
MeHzeneesa, 3aKOH COXpaHeHus Macchbl),
3aKOHOMEPHOCTWN,  CUMBO/IMYECKUI  A3bIK  XMMUW,
(hakTONOrMYeckMe CBeAEHWA O CBOMCTBAX, COCTaBe,
noJsly4eHnn 1 6e30MacHOM MCMOJb30BaHUN BAXKHEMLLINX
HeopraHM4YecKnx M OpraHMYecknx BeLLECTB B ObITy U
MPaKTUYeCKOW [eATeNIbHOCTU Ye/l0BeKa,;

MP63 - ymeTb BbISABNATL XapaKTepPHble MPU3HAKN U
B3aMMOCBSA3b  M3YYEHHbIX  MOHATUW,  NPUMEHSTb
COOTBETCTBYHOLLME MOHATUSA NPU ONUCAHUN CTPOEHNA Y
CBOMCTB HEOPraHMYeCKUX M OpraHWYecKnX BELLECTB Y
NX NpeBpaLleHuit; BbISBNATL B3aMMOCBS3b XMMUYECKUX
3HAaHWIA C MOHATUAMW W NpPeACTaBNeHUSAMN  ApYTUX
eCTeCcTBeHHOHay4HbIX NpeaMeTOB;

MP64 - yMeTb  MCMNONb30BaTb  HaMMeHOBaHWA
XUMUYECKUX COEAMHEHMWIA MeXAyHapoAHOro Ccok3a
TEOPETUYECKON N NPUKNAAHOA XUMUN U TPUBUA/IbHbIE
Ha3BaHWs BaXKHEMWNX BelecTB (3ITW/EH, aueTWuneH,
FNVLEPUH, (heHos, opmanbierns, YKCycHas KWCoTa,



pacnpefeniatb pPoiM C Y4eTOM MHEHWI Y4aCTHWKOB
06Ccy>KaaTb pe3ynbTaTbl COBMECTHOW PaboThl;

MP36 - KoopAvHWMpOBaTb W BLIMNOMHATL PaboTy B
YCNoBUAX peasibHoro, BUPTYa/IbHOrO 7
KOMOWHMPOBAHHOIO B3aMMOLENCTBUS;

MP37 - ocyLLlecTBNATL MO3UTMBHOE CTpaTermyeckoe
noBefeHWe B Pas3/IMYHbIX CUTyaumsaX, MNPOABNATb
TBOPYECTBO M BOOOPaXKeHUe, ObITb MHULMATUBHLIM
MP55 - nNpuHMMaTb MOTMBbI W aprymeHTbl Apyrux
NtoJer Npy aHanm3e pesynbTaToB AesTeNbHOCTY;
MP56 - npu3HaBaTb CBOe MpaBO M NpPaBoO ApPYrux
NKOJEN Ha OLLIMOKK
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FMWUMH, YrapHblid a3, YreKucnblil ras, ammumak,
ralleHas U3BecCTb, HeraleHas U3BecTb, NUTbEBAs COAa U
ApYrux), CcoCcTaBnATb (OPMY/bl HEOPraHUYeCKUX K

OpraHWYeckMx BELUECTB, YPaBHEHMSI  XMMUYECKUX
peakuuii, 0OBACHATb WX CMbICA; MOATBEPXKAATb
XapaKTepHble ~ XMMWYeCKMe  CBOIMCTBA  BELLUECTB

COOTBETCTBYIOLMMY  3KCMEPUMEHTAMU U 3aruncamu
YPaBHEHNI XUMUYECKUX PeaKLmiA;

MP65 - yMeTb YycCTaHaBNMBaTb MNPUHaLNEXHOCTb
N3yYeHHbIX HEOPraHUYeCcKMX 1 OpraHNYecKnx BeLLecTB
K ornpejeneHHbIM Knaccam W rpynnam COefVUHEHWUN,
XapaKTepn3oBaTb MX COCTaB M BaXXHeiLlne CBOWCTBA;
onpeaenaTb BUAbl XUMUYECKUX CBSA3ei (KOBasleHTHas,
MOHHasA,  MeTaJinyeckasd,  BOAOPOAHas),  TWMbl
KPUCT/IINYECKNX peLleToK BELLECTB;
KnaccuguumpoBaTtb XMMUYECKME peakLuu;

P66 - BnageHWe OCHOBHbLIMKM METOLAMW Hay4yHOro
MO3HAHWA  BELEeCTB W XUMUYECKUX  ABMIEHUI
(HabnogeHwe, n3mepeHue, 3KCNEePUMEHT,
MOJeNMpoBaHme);

MP67 - c(HhopMMPOBAHHOCTL YMEHWA MPOBOAUTH
pacyeTbl MO XMMUYECKUM (DOpMynaM U YpaBHEHUAM
XUMUYECKNX peakupii ¢ UCNoMb30BaHWEM (DU3NYECKMX
BE/INYVH, XapaKTepu3yroLLmx BelLecTBa c
KONMYeCTBEHHOW CTOPOHBI: Macchl, obbema
(HopmasibHble yCnoBKs) rasos, KO/IMYeCTBa BELLECTBa;
NCMO/b30BaTb CUCTEMHbIE XUMWYECKME 3HaHUA [A/1F
MPUHATUS  PELIEHNA B KOHKPETHbIX  KU3HEHHbIX
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CUTyaumsX, CBfI3aHHbIX C  BelecteaMnm U UX
NMpUMeEHeHNeM;

MP68 - cthopMMPOBAHHOCTb YMEHWUIA MiaHMPOBaTb M
BbINOHATL XMMWYECKUIA 3KCMEPUMEHT (NpeBpaLleHus
OpraHMYecKmnx BELLECTB MPU HarpesaHuu, NonyyeHue
3TWNEHAa W W3yYeHUe ero CBOWCTB, KayeCTBEHHble
peakuun Ha anbAernipl, Kpaxmas, YKCYCHYK KUCNOTY;
feHaTypauus 6enkoB NPV HarpeBaHUW, LBETHbIE
peakuumn 6enKoB; NPOBOAUTb peakLy MOHHOO 06MeHa,
onpeaensaTb Cpedy BOAHbIX PacTBOPOB, KauyeCTBEHHbIe
peakuumn Ha cynbgar-, KapboHaT- 1 XNI0pUa-aHNOHbI, Ha
KaTVOH aMMOHUSA; peLlaTh 3KCMepuMeHTa/IbHbIe 3aa4m
no temam "MeTannbl" 1 "HemeTanbl") B COOTBETCTBUN
C NpasuIaMmn TeXHUKN 6e30nacHOCTU Npu obpaLLeHnn ¢
BewlecteaMn 1 1abopatopHbIM - 000pYyLOBaHMEM;
NpeACTaB/ATb Pe3y/bTaTbl XMMUYECKOr 0 3KCMeprMeHTa
B (hopme 3anncu  YpaBHEHWI COOTBETCTBYHOLMX
peakuuin 1 (HopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX
pesy/bTaToB;

MP69 - chopMMPOBAHHOCTL YMEHWUA aHaIN3MPOBaTb
XUMUYECKYIO MH(OPMALMIO, MOSTyYaeMyto U3 pasHbIX
MCTOYHMKOB (CPefCcTB MacCOBOM MH(opMaumn, cetb
VIHTepHeT n apyrue)



2. CTPYKTYPA N COOQEP>XAHUVE YUYEBHOI O NMPEAMETA

2.1. O6bem y4yebHOro npegmeTa 1 BUAbl y4ebHOM paboThbl

Bug y4yebHo paboThl O6bem B Hacax
O6bem obpa3oBaTe/ibHOW NMporpamMmbl y4ebHOro npegmeTa 74
O6sA3aTenbHasa ayguTopHasa Harpyska: 74
TEOPETUYECKME 3aHATNS, 42
B T.4. B pOPMe NpaKTUYECKO NOAroTOBKM 4
NPaKTU4eCKne 3aHATNA, 26
B T.4. B DOPMe NMpaKTU4ecKom NoAroTOBKM 4
nabopaTopHble 3aHATUS, 6
B T.4. B (DOpMe NPaKTNUYECKON NOArOTOBKM 2

CamocTodaTeNnbHas pa60Ta,
B T.4. B (hOpMe NPaKTUYeCKOl NoAroTOBKY

VHaWBMAYanbHbI A NPOEKT —

M PpoOMEXYTOUYHAA aTTeCTalunA:

- AN pepeHUNPOBAHHbIA 3a4eT 2
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2.2. TeMaTM4eCKMiA NNaH 1 cofep>kaHne y4ebHOro npeamMeTa

HanmeHoBaHUue
pas3fenoB N TeMm

1

Copep>xaHue ydyebHoro martepuana n opmMbl opraHmsaunm
fesaATeNnbHOCTM obyyarwmnxcs

Pasgen 1. TeopeTu4yecKmMe OCHOBbI XUMUK

Tema 1.1.
OCHOBHbIe
XUMUYECKME
MOHATNS U 3aKOHbI,
CTPOEeHMe aToOMOB
XUMUYECKMX
3/1EMEHTOB

TeopeTnueckoe 3aHsaTue. ATOMHO-MONEKYNIAPHOE YUeHNe.
CoBpeMeHHass  Mofenb  CTPOEHMs  aToma. ANeKTPOoHHasn
KOH(Mrypaumsa atoma. Knaccugpukaums XMMMYecKnX 3/1eMeHTOB (S-,
p-, d-3nemMeHTbl). BaneHTHble 3/1EKTPOHbI. BaneHTHOCTb. 30TOnNbl,
OCHOBHOE U BO30Y)X[EHHOe COCTOfHMe aToma, rnébpuamnsaums
aTOMHbIX opbuTaseN.

MpakTuyeckoe 3aHsTMe Nel. PelleHMe 3a[a4 Ha KONNYECTBEHHbIE
3aKOHbI B XUMUMW.

PacyeTbl N0 YpaBHEHMAM XUMUYECKMX peakumin. Monb Kak eguHuua
Ko/myecTBa BewlectBa. MonsapHasa macca. 3aKOHbl COXpaHeHus
Maccbl M 3Heprun. 3akoH ABoragpo. MossipHblA 06beM rasos.
OTHOCUTeNbHasA MNNOTHOCTb ra3oB. PeakUmn KOMMIEKCo06pa3oBaHms
C yyacTMeM  HeOpraHm4yeckMx  BewectB  (Ha  npumepe
rMAPOKCOKOMM/IEKCOB LIHKA 1 a/ItOMUHNS).
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B Tom
yucne
Ob6bem npakTu-
B yacax yeckas
noaroTo
BKa
3 4
2 —
2 —_

Kogbl 06W X KOMNETEHL NI ©
JIMUHOCTHbIX, MeTanpeaMeTHbIX,
npeagmMeTHbIX Pe3ynbTaToB,
hOpMUPOBAHUID KOTOPbIX
Cnoco6CTBYET 3/IEMEHT NMPOrpamMmmbl

5

OK 01;

NP 23; NP 25;

MP 2; MP 17; MP 18

MP6 1; MP6 2; NP6 3; NP6 5

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



Tema 1.2. TMMpakTuyeckoe  3aHsATUE No2. AHanns nepuoanYeckux
MepuoanyecKuii 3aKOHOMEPHOCTEN 1 X B3aMMOCBSI31 CO CTPOEHMEM aTOMOB

3aKOH n

MNeprognyeckas

cuctemMa

XUMUYECKNX

anemeHToB A. W.

MeHpeneesa, Unx

CBA3b c

COBPEMEHHON

Teopuelnt CTPOEHUS

aTOMOB

Tema 1.3. TeopeTunueckoe 3aHsiTue. XMMMUYECKas CBA3b.

CtpoeHue ANeKTpoHHasA npupoaa XUMUYECKOM CBA3N.

BelllecTBa N 3nekTpooTpuuaTensHoCTb. KoBanieHTHas CBA3b, ee pasHOBUAHOCTU U

npupoga MexaHM3Mbl 06pa30BaHMA (OOMEHHbIA M [OHOPHO-aKLENTOPHbIN).

XUMWNYECKOIA MoHHas cBa3b. MeTtasiinmyeckas cBA3b. BogopofHas  CBA3b.

CBA3N. Me>XMONeKyNsApHble B3aMMOLENCTBUS.

MHoroob6pasue MpakTuyeckoe 3aHaTue No3 PelleHMe NPaKTUYECKUX 3afaHUil Ha

BELLECTB COCTaB/IeHVEe 3/IEKTPOHHO-Tpagnyeckmx (opmyn 3snemeHTos 1-4
nepuosoB

Tema 1.4, TeopeTuueckoe 3aHATHe. HeopraHMyecKkme BeLLeCTBa.

Knaccumkaumsa - Knaccudmkaums — HeopraHMYeckuMx — BellecTB.  HomeHknaTypa

HOMEHKNaTypa HeopraHW4eckux BeLlecTB (OKCUAbI, TMAPOKCUAbI, KMCNOTbI, COMK).

HeopraHN4ecKnx BelwiectBa  MOJSIEKYNSAAPHOTO U HEMOJEKYNSAPHOTO  CTPOEHMS.

BeLLeCTB ArperaTtHble coCTOAHMSA BelllecTBa. KpucTaninyeckne n aMoppHble

BellectBa. 3aKOH TMOCTOAHCTBA COCTaBa  BellecTBa.  Twnbl
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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;MP6 5

OK 01;

NP 23; 1P 25;

MP 2; MP 17; MP 18

MP6 1; NP6 2; NP6 3; NP6 5

OK 01; OK 02;

NP 23; NP 24; NP 34;

MP 1, MP 2; MP3;MP 4;
MP 12; MP 17

MP6 1; MP6 2; NP6 3; NP6 5

OK 01;

NP 25; MP 2; MP 4; MP 5; MP 16;

MP 17; MP 18; MP 48;

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



Temal.5.
Tunbl
XUMNYECKUNX
peakuuii

Tema 1.6.
CkopocTb
XUMUNYECKMX
peakLuii.
XumMmnyeckoe
paBHOBecKe

KPUCTA//IMYECKMX PELLETOK (aTOMHas, MOMeKynspHas, WOHHas,
MeTa//Inyeckas)). 3aBUCUMOCTb CBOMCTBa BELUECTB OT TuUMa
KPUCTaIINYECKON PELLETKM
MpakTuueckoe 3aHATMe Ned PelleHVe NpaKTUYeCcKuX 3afaHunii no
KnaccuumKkauum, HOMEHKNaType W XUMWUYECKMM  hopMynam
HeopraHN4eCckKmnx BELLECTB

TeopeTuueckoe 3aHsTe. XMUYECKME peakLnn.

Knaccumkaums XUMUYECKMX peakuuidi B HEOPraHWYecKom wu
OpFaHMHECKOVI XUMUN.  3aKOHbI COXpaHeHnA MacCbl BELLECTBa,
COXPaHeHUa 1 MpeBpaLleHna 3HEPrUn NpU XMMUYECKMX PeaKLmnaX.
OKuncnnTenbHO-BOCCTaHOBUTE/bHbIE peakumnn (ypaBHeHI/IFl
OKUC/IEHNA-BOCCTAHOB/1EHNA, CTEMNeHb OKWUCNEHUA, OKUCIUTENb WU
BOCCTaHOBUTENIb, OKWUC/NNTE/NBbHO-BOCCTAaHOBUTE/IbHLIE pPeakunn B
npupoae, NPOW3BOACTBEHHbLIX MNpoLeccax W XU3HedeATeNIbHOCTU
OpraHv13mosB)

TeopeTuueckoe 3aHaTme. CKOpPOCTb peakumn. XMMUYECKOe
paBHOBeCMe.

3aBMCMMOCTb CKOPOCTM peakLmm 0T pa3IyHbIX (hakTopoB: Npupoapbl
pearvpyoLmx BeLlecTB, KOHLUEHTpauun pearvpyrowmx BeLLECTB,
Temnepatypbl ¥ NAOWAAN PeakUMOHHON MOBEPXHOCTU. TensoBble
APPEKTbI XMMUYECKNX PeakLIMiA: 3K30- U 3HA0TEPMUYECKME peakLni.
Ob6paTumble  peakuun. XUMMUYECKOe paBHoBecue.  PakTopsbl,
B/IMAIOLLIE HA COCTOAAHME XMMNYECKOro paBHOBECUSA (KOHLIEHTpauums
peareHToB WM NPOAYKTOB peakuuwn, AaBfieHue, Temnepatypa).
MpuHumn Nle LWatenbe
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OK 01;

NP 23; NP 24 J1P 25;

MP 2; MP 3; MP 4; MP 5; MP 7,
MP 12; MP 13; MP 18; MP 19;
NP6 1, MP6 2; NP6 3;IM1P6 4,
NP6 5; NP6 8;

OK 01;

NP 23; NP 25;

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

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

OK 01; OK 02;

NP 23; P 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; NP6 5;
MP6 7; NP6 9; IP6 8; NP6 10;



MpakTuueckoe 3aHATMe Ne 5. OnpefeneHne BINAHUA PasNYHbIX
(hakTOpPOB Ha CKOPOCTb XMMUYECKOIN PeaKLinu.

Tema 1.7. TeopeTuyeckoe 3aHsTue. PaCTBOPbI.

PacTBopbl, Teopus Buabl pacTBOPOB MO COAEPXaHU PACTBOPEHHOIO BELLECTBa.

anekTponuTuyec-  PacTBopumoCTb. MOHATME O AMCNEPCHbIX cucTemMax. VICTUHHbIE W

KO aguccoumaumn  KonnoufHble pactsopbl. Maccosas [0N19 BellecTBa B pacTBOpE.

N NOHHbIA 0OMEH lMoHATME O  BOAOpOAHOM  nokasatene  (pH)  pacteopa.
AnekTponuTnyeckas  guccoumaums.  CwibHble U cnabble
3NeKTPONUTBI, HE3NIEKTPONUTLI. Peakuum MOHHOro o6MeHa
Na6opaTopHoe 3aHaTue Nel. MPUroToBNEHNE PaCTBOPOB 3aaHHON
KOHLeHTpauumm.

KoHTponbHasa pa6oTta Nel
Pa3gen 2. HeopraHnyeckasa xmummns

Tema 2.1. TeopeTuueckoe 3aHssTne. MeTaN bl

Pun3mnKo- MonoxeHne MeTaioB B [lepuoanMyecKoil cUCTEME XMMUYECKUX
XUMUYeCKMe anemMeHToB. OCO6EHHOCTIN CTPOEHUA 3/IEKTPOHHBIX 060/104EK aTOMOB
CBOICTBA meTannos. O6wye usmyeckne cBolicTBa MeTasnoB. Crinasbl
HeopraHM4ecKnx METI0B.  JNEKTPOXUMUYECKUIA  PAL  HanpsHKeHWA  MeTasloB.
BELLECTB XNUMMYECKME CBOMCTBA BaXKHEWLIMX METaNNOB (HATPUA, Kanui,

Ka/lbLWiA, MarHuii, a/IlOMUHWIA, LUMHK, XPOM, XXeNe30, Mefb) U uX
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OK 01; OK 02;

NP 23; NP 24; 1P 34;

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

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; 1P 34;

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

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; 1P 24; NP 34,

MP 1, MP 2; MP3; MP4;

MP 12; MP 17; MP21

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

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

MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; NMPG63;
MP6 4; NP6 5; NP6 10;



coejuHeHuin. O6Lye cnocobbl MoyyYeHns MeTannos. MprMeHeHNe
METa/1/I0B B ObITY N TEXHUKE

TEODETVI‘-IeCKOE 3aHATne. HEMeTaﬂﬂbl

MMonoxeHne HemeTasNioB B epuoanMYecKon CUCTEME XUMUYECKUX
anemeHToB .M. MeHaeneeBa M OCOGEHHOCTUM CTPOEHUS aTOMOB.
dur3nyeckne CBOMCTBA HEMETANIOB. ANOTPONUS HeMEeTannoB (Ha
npumepe Kucnopoga, cepbl, hocopa M yrnepoga). Xummnyeckue
CBOICTBA U NPUMEHEHWE BAXKHEMLLNX HEMETaI0B (raloreHoB, Cepbl,
a3oTa, (hoctopa, yrnepoga v KPeMHUSA) U UX COeAMHEHUIA (OKCUAOB,
KICNOPOACOMepXaluMX  KUCNOT,  BOAOPOAHLIX  COEAMHEHWIA).
MprYMeHeHNe BaXKHEWLLNX HEMETAINIOB N UX COeANHEHNI
TeopeTuyeckoe 3aHatme. XMMUYECKME CBOMNCTBA HEOPraHUYECKNX
BELLECTB

XMMUYeCKMe CBOWCTBA OCHOBHbIX K/MacCOB  HeOpraHMyeckmx
BewlectB  (OKCMAOB, TMAPOKCWAOB, KWCMOT, conel wu  ap.).
"eHeTUYeCKast CBA3b HEOPraHWYeCKMX BELLECTB, NPUHaAIexXallumx K
pasfiMyHbIM  KfiaccaM. 3aKOHOMEPHOCTUM B WU3MEHEHWW CBOMCTB
MPOCTbIX BELLECTB, BOLOPOAHbIX COEAVHEHWUIA, BbICLUMX OKCUAOB
rMapoOKCUA0B

MpakTnyeckoe 3aHATUE Ne 6 PelueHwne NPaKTnUKo-
OPVEHTMPOBAHHbLIX 33faHWin Ha CBOWCTBa, COCTaB, MOyYeHUe W
6e30MacHoOe MCNosb30BaHNE HeopraHNMYecKux BeELLECTB B ObITy K
NPOecCMOHaNIbHON AeATeNIbHOCTM YeroBeKa
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OK 01; OK 02; OK 04;
NP 23; 1P 24; NP 34;

MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP21
NP6 1; NP6 2; IMP6 3;
MP6 4; NP6 5; NP6 10;

OK 01; 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; MNP6 2; NP6 3;
MP6 4; NP6 5; MP6 10;

OK 01; 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; NP6 2; NP6 3;
MP6 4; NP6 5; MP6 10;



Tema 2.2. Na6opaTtopHoe 3aHsTue Ne2. VgeHTUMKaUUA HeopraHWYecKmx
NaeHTnmkaums BeLLeCTB

HeopraHM4ecKnx

BeLLeCTB

Paspen 3. TeopeTI/I‘-IGCKI/Ie OCHOBBbI OpFaHI/I‘-IeCKOVI XNMnn

Tema 3.1. TeopeTuueckoe 3aHsaTue. [NpPeamMeT OpraHNYeCcKon XMMUK.

Knaccugmkaums, B0O3HVMKHOBEHME, pa3BUTUE U 3HAYEHWE B NMOMYYEHNN HOBbLIX BELLECTB
CTpoeHne u ”n MatepuaioB opraqueCKon XUMUN. Teopua  CTpoeHMA
HOMeHKaTypa opraHuyecknx coeguHeHuin A.M. bytnepoBa, €€ OCHOBHble
OpraHMyeckmnx nonoxeHusa. CTPYKTypHble (hOpPMY/ibl  OpPraHUYecKMX BeLLecTB.
BELLECTB ["omonorus, N3oMepns. XUMn4yeckasd CBA3b B opraHn4yeckmnx

COeAMHEHUNAX: KpaTHble CBA3N, a- N A-CBA3MN.
MpeactaBneHe 0  KnacCUMKauMM  OpraHUYeCKMX  BELLECTB.
HomeHKnaTypa OpraHuMYecKuMx COeAMHEHWIn (cucTeMaTuyecKas) W
TPMBUA/IbHbIE Ha3BaHWUS BAXXHEWLWMX MNpeACTaBUTENEN  KIaccoB
OpraHMyecKunx BeLlecTs

MpakTuueckoe 3aHaTue Noe7. BbINOMHEHWE YNPaXXHEHUA Ha
COCTaBfieHVe (OPMYyN W 3HaHWE HOMEHKNATypbl W  U30MepuUm
OpraHuyecKmnx BeLLEeCTB.

Pasgen 4, Yrnesogopogbl
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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;
NP6 1, NP6 2; NP6 3;

NP6 4; NP6 5; NP6 8;

OK 01;

NP 23; /P 25; NP31;

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

OK 01; MK 1.3;

NP 23; NP 24; NP31;

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



Tema 4.1.
Yrnesogopoabl 1
nx NpPUPOAHbLIe
NCTOYHUKN

TeopeTuyeckoe 3aHsaTue. [pefenbHble Yrnesogopoabl

CocTtaB 1 CTPOEHWNEe, FOMOMOIMYECKUIA Psf alkaHoB. MeTaH U 3TaH:
coCTaB, CTPOEHMe, (IM3NYECKME N XMMUYECKME CBOICTBA (peakuumu
3aMeLLEHNS 1 TOPeHNs), NOyUYeHNE U MPUMEHEHME.

TeopeTuueckoe 3aHsaTue. HenpegenbHble YrneBo40poabl.

AJIKEHBI: COCTaB W CTPOEHWE, TOMONIOrUYECKNIA psAd. DTUNEH U
MPOMNWSIEH: COCTaB, CTPOEHWE, (IU3NYECKME U XUMUYECKME CBOMCTBA
(peakumn  rMapupoBaHMA,  TFaIOrEHUPOBaHWA,  rugpartaumm,
OKWC/EHNA 1 NONMMepU3aLmnmn) NoayyeHme 1 npuMeHeHue.
AnkagueHbl: 6yTagueH-1,3 1 MeTunoytagueH-1,3, XuMMYeckoe
CTPOeHWe, CBOWCTBa (peakumsi nonvMmepusaummn), npumeHeHve (ans
CUHTE3a NMPUPOLHOI0 U CUHTETUYECKOTO KaydyKa U pesviHbl).
TeopeTnueckoe  3aHaTMe.  AJIKMHBI U apoOMaTUYecKue
YrNeBOAOPOLb!

AJIKUHbI: COCTaB U OCOGEHHOCTM CTPOEHMS, FOMOSIOTUYECKUI psag,
ALETU/IEH:  COCTaB, XWMWYECKOe CTpOeHue, (u3anyeckne w
XMIMUYECKMe CBOWCTBA (peakumn rmapupoBaHns, rasoreHMpoBaHus,
rmgparaumy  ropeHus), noayyeHne u npuMeHeHVe (MCTOUYHMK
BbICOKOTEMMEPATYPHOro njaameHun 415 CBapKu 1 Pe3kn MeTasi/oB)
BeH3on n Tonyon: coctas, CTPOEHWE, (PU3NYECKME U XMMUYECKue
CBOWCTBA (peakuun rasioreHNpPoBaHNA 1 HATPOBAHWSA), NOTyYeHME 1
npumeHeHue. TOKCUYHOCTb apeHoB (BnsHME 6eH30/1a Ha OpraHu3m
yenoBeka). [eHeTMuyeckasd CBA3b  MeXAy  Yr/eBO4OpOLaMY,
NPUHaANeXawmnmmn K pasIMyHbIM Knaccam.

MprpoAHble  UCTOYHWMKM  YINIeBOAOPOAOB. [pUpoAHbIA  ra3  u
nonyTHble HedTAHble rasbl. HedhTb 1 eé nponcxoxgeHne. Cnocoobbl
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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;

NP6 1; MP6 2; NP6 4; MP6 5;

MP6 6; MNMP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; 1P 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;

NP6 6; NP6 10

OK 01; OK 02; OK 04,

NP 24; P 25; NP 28; 1P 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



Tema 4.2.
dun3nko-
XUMUYECKNe
CBOICTBa
yrneBo4opoaoB

nepepaboTKM  He(hTU:  MNEpPeroHKa, KPeKUHr  (TEPMUYECKU,
KaTanmMTuyecknin), nuponus. MpoayKTbl MNepepaboTKn HepTH, UX
NPYMeHEHNE B MPOMbILLIIEHHOCTM U B ObITy. KaMeHHbIR yronb 1
NPOAYKTbI ero nepepadboTKu

Na6opaTopHoe 3aHATUe Ne3. [TonyyeHNe 3TUNEeHa N U3yYeHne ero
CBOWCTB

Pasgen 5. Kucnopoaocojepxxaline opraHMuecKmne coejuHeHns

Tema 5.1.
CnunpTbl. deHon

Tema 5.2.
Anbaervai.
KapboHoBble
K1CNOTHI.
CnoxHble agupbl

TeopeTuueckoe 3aHsTue. CnmMpTbl U (PEHOSbI.
Kucnopogcogepxawpe coegnHeHns. OCo6eHHOCTU TMAPOKCU/BbHOM
rpynnbl. HoOMeHKnaTypa, CTpOeHWe, CBOWCTBA W MPUMEHEHWe
CMMPTOB.

TeopeTuueckoe saHaTue. Anbaernabl. KapboHoBble KACNOThI
Anbfernabl 1 KeToHbl (hopmanbieruns, auetanbierug, aueToH):
CTPOeHMe, (hM3NYECKMEe W  XMMUYECKMe CBOMCTBA  (peakumu
OKWICNEHWS 1 BOCCTAHOB/IEHNSA, Ka4eCTBEHHbIE peakuuun), NosyyeHve
N NPYMEHeHVe.

OAOHOOCHOBHbIE NpeAe/bHble KapOOHOBbIE KUCIOTbI (MypaBbMHas U
YKCYCHasi KUCMOTbI): CTPOEHNE, (PU3NYECKME N XUMUYECKIE CBOCTBA
(obype cBOIMCTBA KUCNOT, peakumsa aTepumkauum), nosyyeHne u
npuveHeHve. CTeapyHOBas W ONeMHOBas  KWUCNOTbl  Kak
NMpeLCcTaBUTENIM BbICLUMX KapbOHOBbLIX KUCNOT. Mblna Kak conu
BbICLUMX KapOOHOBbIX KWC/IOT, NX MOOLLEe AelcTBUE
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OK 02; OK 04;

NP 24; NP 26; P 28; JIP 29; JIP 30;
NP 34;

MP 7; MP 21,

MP 24; MP 25; MP 48;

MP61; MP6 6; NP6 8; NP6 9; MNMP6 10

OK 01; OK 07;

NP 24; NP 25; NP 28; NP 29;

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

MP61; NP6 2; NP6 4;

NP6 5; NP6 10

OK 01; OK 02; OK 04;

NP 24; P 25; JIP 28; J1IP 29; 1P 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



Tema 5.3.
Yrnesogbl

Tema 5.4.
du3nko-
XUMUYEeCKMne
CBOWCTBa
KMCMOPOA0COAEPK
aLmx

Teopetunueckoe saHaTue. CNOXHbIE 3PUPbI

CnoxHble 3mpbl KaK NMpov3BoAHbIE KAPOOHOBbLIX KACNOT. [naponus
CMOXHbIX 3(mpoB. XXupbl. Maponn3 >unpos. MNpuMeHeHne XMPoB.
Bronormnyeckas ponb XXUpos

TeopeTuueckoe saHaTue. Knaccugpmkaums yrnesonos

Yrnesogpl: C€oCTaB, Knaccugmkauus yrnesofos (MoHO-, au- U
nonucaxapuapl).  AOKo3a - MPOCTEMWMIA  MOHOcaxapug:
OCOOGEHHOCTW CTPOEHMSI MOMEKYSIbl, (DMU3NYECKME N XUMUYECKUE
CBOICTBa r/OKO3bl (B3aMMogencTeme ¢ rugpokcmgom megm (11),
OKWC/IEHVWe  amMMayHbIM  pacTBOpOM  okcmuga  cepebpa (1),
BOCCTaHOB/EHME, OPOXEHWE T[/IHOKO3bl), HaXOXXAEHWe B MNPUPOJE,
NMPUMEHEHWE T/OKO3bl, 6UONOrNYECcKas PO/b B XXU3HEAEATEIbHOCTU
opraHusma yesioseka. ®OTOCUHTE3. PPYKTO3a KaK M30Mep T/HOKO3bI.
Caxaposa - npefacTaBuUTeNlb Aucaxapuaos, TMAPOAM3  caxaposbl,
Hax0oX[eHWe B NpMpoge 1 NPUMeHeHNe.

KpaxmMan u Uennnosa Kak npupogHble nonmmepbl. CTpoeHue
Kpaxmana n Lennnosbl, (U3nMYecKne M XMMUYECKME CBOWCTBA
Kpaxmana (rvaponus, kayecTBeHHas peakuus ¢ MoLoM)
MpakTuueckoe 3aHsaTe Ne 8 COCTaB/eHME CTPYKTYPHbIX popmyn
W BbIMOSIHEHWE YNPAXHEHNI HA HOMEHKNATYpPY CrVPTOB.
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OK 01; OK 02; OK 04;

NP 24; P 25; NP 28; NP 29; /1P 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; MP6 10

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;

NP6 5; MP6 6; NP6 10

OK 01; OK 02; OK 04;

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



OpraHMyecKmx
COeAVHEHNIA

MpakTuueckoe 3aHsTue Ne 9 ViccnegoBaHne 1 aHaIn3 XMMNYECKUX
N (PU3NYECKNX CBOWCTB KMC/IOPOAOCOLEPXKALLUMX OpraHNYecKmX
COeIMHEHWI

Pasgen 6. AsoTcogepxalime opraHMYecKme CoeuHeHns

Tema 6.1.
AMUHBI.
AMWHOKNCNOTHI.
bBenkun

TeopeTuueckoe 3ansatme. CTPOEHNE N CBOMCTBA a30TCOAEPXKALLMX
OpraHnN4ecKnx coeauHeHWiA

AMWHbBI: METUNAMWH - NPOCTENLLNIA NPeLCTaBUTE b aMUHOB: COCTaB,
XMMUYECKOe CTPOeHUue, (M3nYecKne N XMMUYECKMe CBOMCTBA,
HaxoX[eHve B NPUpoje.

AMUWHOKMC/IOTbI  KaK amoTepHble OpraHnU4Yeckue CoeavHEeHWS.
®Pusnyeckme M XMMUYECKMe CBOWCTBA aMMHOKUCIOT (Ha npumepe
rIMumHa). bruonornyeckoe 3Ha4yeHWe aMMHOKUCNOT. MenTugpl.
Benkn Kak npupofHble nosmmepbl. [lepBuyHAas, BTOpUYHAA W©
TPeTUYHasA CTPYKTypa 6efkoB. XMMUYeCKMe CBOWCTBA Oe/KOB:
rMAPONU3, fAeHaTypauuns, KayeCTBEHHbIE peakuun Ha 6enkn
KoHTponbHasa pa6oTa Ne2

MpakTuueckoe 3aHaTue Ne 10 lccnefoBaHWe CBOWCTB U
06Hapy»eHne 6enKkoB

Pa3gen 7. BbICOKOMOIEKYIAPHbIE CORLUHEHUA
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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,

MP6 5; NP6 6; MNMP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; P 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;

NP6 1; NP6 2; NP6 4;

NP6 5; MP6 6; MNMP6 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



Tema 7.1.
[MnacTmaccel.
Kayuyku. BonokHa

MpakTuueckoe 3aHsTme Ne 11 O3HaKOMIeHMe C obpasuamMu
MPUPOAHbIX N NCKYCCTBEHHbIX BO/IOKOH, MnacTMacc, Kay4ykoB

Pasgen 8. XumMuns B 6bITY U NPOM3BOACTBEHHON LEATENbHOCTM Yen0BeKa

Tema 8.1.
XmMnyeckme
TEXHOMOM NN B
MOBCEAHEBHON U
npodeccrnoHanb-

HO AeAaTenbLHOCTU
YesioBeKa

TeopeTuueckoe 3aHATUe. XUMUS B ObITY 1 B Npogeccum

MpaBnna 3KONOrMYECKN LeNnecoobpasHoro noeeAeHns B ObITY U
TPYLOBOW [eATENbHOCTU B LENAX COXPAHEHUS CBOEro 340pOBbS U
OKPY>KatoLLLen NPMPOAHOIA cpefbl, ONacHOCTb BO34ENCTBMUSA Ha XXMBble
OpraHu3Mbl  OpraHW4YeckMX  BeLecTB  OTAEe/bHbIX  K/1accoB
(yrnesogopofpl, CnupThl, (heHo/bI, X/I0popraHnyecKme
Nnpou3BO4HbIE, anbfernabl W Ap.), MNokKasaTenb MpefesibHO
[0NYCTUMOM KOHLEHTPaLMW 1 ero UCrosb30BaHue.

TeopeTuueckoe 3saHaTue. HoBelLMe [OCTUKEHUA XMMWYECKOW
HayK/ 1 XMMUYECKOW TEXHOOMUN.

Porb XvMuu B 06ecneyveHUn 3KONOrMYECKOW, 3HEPreTUYeCcKOn wu
nuLLeBoin 6e30MacHOCTK, PasBUTUM MeAULMHbI, CO34aHUN HOBbIX
matepuanos (B 3aBMCMMOCTM OT Buaa MPOGECCUOHAILHOW
[leAaTeNbHOCTN), HOBbIX WCTOYHWKOB 3HEPTUWN (&/IbTepHATUBHbIE
MCTOYHUKN 3HEeprumn). TlOHATME O Hay4HbIX MeToAax MO3HaHUS
BELLECTB WM XUMUYECKMX peakuuid. [pencraBneHns 06 00LLMX
Hay4HbIX MPUHUMMIAX MPOMbILLIEHHONO MOMYYEHUS BaXKHEMLLMX
BeLecTB (Ha npuMmepax NPOM3BOACTBAa aMMMaKa, CEepHOM KUCOTbI,
MeTaHoa).
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OKOIjOK 02; OK 04;
NP 24; NP 25; JIP 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; MP6 4;

NP6 5; MP6 6; MP6 10

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

MK 1.3;

NP 25; NP 32; J1P 26;

NP 27; NP 28; P 29;

MP 1; MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; MNMP6 9; NP6 10;

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

MK 13;

NP 25; NIP32; NP 26;

NP 27; NP 28; NP 29;

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



MpakTuueckoe saHaTMe Ne 12. CoOCTaB/ieHMe KelCOB Ha Temy OK 01; OK 02; OK 04; OK 07,

«XUMKUSA B MPOdeccHn oneparopa CTaHKOB» MK 1.3;

Kelicbl (C yyeTom 6yayuieit npothecCnoHanbHOM AesATeNbHOCTN) Ha ” ) NP 25; P 32; J1P 26;

aHa/In3 MHHoOpPMaLMmM O NMPON3BOACTBEHHOW AeATENbHOCTY Yen0BeKa, NP 27; 1P 28; NP 29;

CBAA3aHHON C MepepaboTKO U MONyYeHNEM BELLECTB, a Takke C MP 1; MP 2MP 24; MP 25; MP 48;
3KONOrMYeCcKoin 6e30MacHOCTbIO. MP61; NP63; NP6 6; NP6 9; NP6 10;
MpakTuyeckoe saHaTe Nel13. 3alMTa KENCOB Ha TEMY «XUMUS B OK 01; OK 02; OK 04; OKO07,
npodeccun oneparTopa CTaHKOB». MK 1.3

MpeacraBneHne pesynbTaTOB PELUEHUS KecoB (BbICTYMNEHME C ) ) NP 25; NP32; NP 26;
npeseHTaumen) NP 27; P 28; NP 29;

MP 1; MP 2; MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; MNMP6 9; MP6 10;

MpomexyTouHas atTectaumns (AMdQepeHUMPOBaHHbIN 3a4eT) 2 —
Bcero: 74 10
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3. YCNOBUA PEAJTTNSALUNIN TNPOIMPAMMBbI YHEBHOI O NMPEOMETA

3.1. MaTepuasibHO-TeXHNYECKOe 0becrneveHme

[na ocBoeHWs nporpammbl y4ye6Horo npegmetra OOIl16.12 Xumua B
OBINOY «K3MT» nmeetcs y4ebHbI KabuHeT «Xumus. buonorus.

[MomeLLeHNe KabuHeTa OCHALLEeHO TWUMOBbLIM 060PYAOBaHMEM, B TOM YKUC/e
cneunvanM3nMpoBaHHoOn  y4yebHOM  Mebenblo M cpefcTBamMy  06y4deHus,
HEOOXOAUMbIMU 419 BbLIMOSIHEHNUA  TPeGOBaHWA K YPOBHIO  MOATOTOBKM
obyyaroLmxcs.

OcHallleHve y4ebHOro KabuHera:

- MocafiovHble MecTa Mo KO/IMYEeCTBY 00YyYaroLLMXCS;

- paboyee MecTO npenojasarens;

- MPOeCCMOHaIbHO-OPUEHTUPOBaHHbIE 3afaHNs.

[Anpaktnyeckne matepuasbl:

- METOAMYECKME YKa3aHMS MO BbINOHEHUIO MPaKTUYECKUX paboT no
yuyebHomy npeamety OOI16.12 Xumus;

- KOMMJIEKT 3afaHni 419 NPOBeLeHUs MUCbMEHHbIX KOHTPO/IbHbIX PaboT;

- KOMMJIEKT 33aHNi1 A/19 NPOBeLEHNS NUCbMEHHOTO ANQdepeHUMpPoBaHHOIo
3a4eTa.

TexHU4YecKme cpeacTaa 00yyeHus:

- TMEPCOHa/IbHbIA  KOMMbIOTEP €  JIMLEH3WOHHBIM  MPOrpamMmMmHbIM
obecreyeHnewm;

- MPOEKTOP C 3KPaHOM.

3anbl:

BubnunoTeka, YATasibHbIN 3a1 C BbIXOLOM B CETb VIHTEPHET.

3.2. 'HthopmaLmoHHOe obecreyveHme peanivsalmm nNporpaMmmb|

[na peanvsaumn nporpammbl B 6M6nnotedyHoM qoHae OBMOY «KOMT»
MMEKTCA MedvaTHble W 3/1eKTPOHHble 06pa3oBaTe/ibHble U UH(OPMALMOHHbIE
pecypcbl 419 UCMNONb30BaHMA B 06pa3oBaTe/ibHOM MpoLiecce.

3.2.1. OCHOBHbIe UCTOYHUNKMN

1 AH(mHoreHoBa WN.B. Xumusa: yyebHUK M NPaKTUKyM AN CPefHero

npodeccuoHanbHoro obpasoBaHusi/ W.B. AHguHoreHosa, A.B. babkos, B.A.
[MonkoB. — 2-e u3a., ucnp. u gon.— Mocksa: 3gatenscteo FOpaiT, 2025. — 291
c. — (MpodeccroHanbHoe obpasoBaHne). — ISBN 978-5-534-11719-6. — TeKcT:
ANeKTPOHHbIM /[ Obpas3oBatenscHas nnatgopma Hpant [cailT]. — URL:
https://urait.ru/bcode/538526

3.2.2. 1oNoNHUTENIbHbIE UCTOUHUKWN
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https://urait.ru/bcode/538526

1. AH(prHoreHoBa N.B. Xumus. ba3oBblil ypoBeHb: 10— 11 Knacchbl: y4eOHMK
Aana cpegHero obulero o6pasoBaHus/ W.B. AHgmHoreHosa, A.B. babkos, B.A.
[MonkoB. — 2-e n3A., ucnp. u gon. — Mocksa: M3gatensctso KOpainT, 2025. — 290
c. — (O6uweobpaszoBatenbHbli UMKn). — ISBN 978-5-534-16098-7. — TeKcT:
ANeKTPOHHbIM /[ O6pa3oBatencHas nnatopma HOpait [caitT]. — URL:
https://urait.ru/bcode/544870

2. XMust: y4ebHUK AN cpefHero npogeccroHanbHoro obpasosanms/ HO.A.
Iebenes, I'.H. ®agees, A.M. Nony6es, B.H. LLlanosan; nog o6uyein pegakumei I.H.
dapneeBa. — 2-e n3g., nepepab. n gon. — Mocksa: N3gatenscTeo KOpainT, 2024, —
431 c. — (MpodeccnoHansbHoe obpasosaHue). — ISBN 978-5-9916-7723-3. —
TeKCT: 3neKTpPoHHbIA //  O6pasoBatenbHasa nnargopma Hpant [cant]. —
URL: https://urait.ru/bcode/537876

3. MapTtbiHoBa T.B. XuMus: y4yeOHMK W NPaKTUKYM [0S CpedHero
npoeccuoHanbHoro obpasosaHus/ T.B. MapTtbiHoBa, W.B. ApTtamoHoBa, E.b.
CoayHOB; nof obuwein pegakumeid T.B. MapTbIHOBOW. — 2-e U3f4., Ucnp. U gon. —

MockBa: WM3patensctBo HOpaitT, 2025. — 368 c.— ([MpodeccroHanbHoe
obpasoBaHue). — ISBN 978-5-534-11018-0. — TeKCT: 3/1EKTPOHHbIA [/
O6pa3oBaTe/ibHas nnargopma FOpant [canT]. — URL:

https ://urait.ru/bcode/536721

4. Hukonbckni  A.b.  Xumnsa: y4yebHMK W MpPaKTUKYM A1S  CpedHEero
npoeccroHanbHoro obpasosarHus/ A.b. Hukonsckuin, A.B. CyBopoB. — 2-e 134,
nepepab. n pon. — MockBa: W3patenscteo HOpait, 2025. — 507 ¢ —
(MpodeccnoHanbHoe o6pa3oBaHne). — ISBN 978-5-534-01209-5. — TeKcT:
ANeKTPOHHbIM /[  Ob6pasoBaTtenbHad  nnatgopma  HOpant  [cant]. —
URL: https://urait.ru/bcode/538279

3.2.3. VIHTepHeT-pecypchl

1 PoccuiicKas 3MeKTPOHHas WKona [OnekTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

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

3. Pewy EIM3. Xumna [SnekTpoHHbIM pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIBTATOB OCBOEHWA
YYEBHOI O NMPEAMETA

KoHTponb u
packpbiBalOTCA  Yyepes

OLieHKa pesy/bTaToB
AVNCUMNINHAPHbIE

OCBOEHWS
pe3y/bTaThl,

yuyeGHOro npeamMeTa
HanpaB/ieHHble  Ha

(hopMMpPOBaHME 0BLLMX 1 NPOMECCMOHAIbHBIX KOMMETEHLMIA MO pasenaM 1 TeMam
cofiepXKaHuns y4e6HOro matepmana.

Obuwasn /
npogeccnoHanbHas
KOMMNEeTeHUUs
OK 01. BblbupaTb cnocoobl
peLueHuns 3agay

NpodeccroHanbHo
LeATENbHOCTHU
NPUMEHUTENBHO K Pa3/IMYHbIM
KOHTEKCTaM

Paspgen / Tema

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 1.3, Tema 1.4, Tema 1.5,
Tema 1.6, Tema 1.7

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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Twunbl OLEHOYHbIX
MEPONpPUATKUIA

TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npakTUyecknx pabot
lNpencTaBneHne pesynbTaTos
nabopaTopHbIX paboT
PelueHne XMMNYeCKmx 3atad
KoHTposibHas paboTta
TecTupoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbTaTos
npakTUyecknx pabot
lNpencTaBneHne pesynbTaTos
nabopaTopHbIX paboT

CocTaBneHue YPaBHEHWA
peakuui

PelleHne XuMmn4yecKnx 3agad
TecTnpoBaHue

lNpencTaBneHne pesynbTaTos
npakTU4yeckmnx pabot
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
CocrasneHve YpaBHeHWi
peakLmin

PelLeHne XUMUYeCcKnx 3agad

TecTupoBaHue

YCTHbIA onpoc
MpencraBneHne pesy/bTaToB
npakTU4yeckmnx pabot
CocrtasneHve ypaBHeHWIA
peakuuin

TecTupoBaHue

YCTHbIA onpoc



OK 02. Vicnonb3oBaTb
COBPEeMEHHbIe cpeacTea
Nnowucka, aHanmsa n
NHTepnpeTaumMmM MHpopMaLmm
n NH(OPMaLNOHHbIE
TEXHOMNOTUN A9 BbINOSTHEHNA
3agau npogeccroHanbHOM

LeATENbHOCTHU

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 5.4

Pasgen 6, Tema 6.1, Tema 6.2

Paspen 7, Tema 7.1
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MpeacTaBneHve pe3ynbTaToB
npakTU4ecKnx pabot
PelLeHne XnmMmmnyeckmx 3agad
YCTHbIA onpoc
MpescTaBneHne pesynbTaToB
npakTU4yeckmnx pabot
TecTupoBaHue

YCTHbIN onpoc

Kelic 3agaHus

TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHve pe3ynbTaToB
npakTU4ecKnx pabot
PelLeHne XuMnyeckmnx sagau
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIN onpoc
MNpenctaBneHve pesynbTaToB
npakTUyeckmnx pabot
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT

CocrasneHuve ypaBHEHWI
peakuuin

PeLleHne XMMNYeCcKnx 3agad
TecTnpoBaHue

YCTHbIA onpoc
MNpenctaBneHve pesynbTaToB
nabopaTopHbIX paboT

CocraBneHve ypaBHeHUN
peakLuui

PelLeHne XUMUYeCKnx 3aga
TecTupoBaHue

YCTHbIN onpoc
MpencraBneHne pesynbTaToB
NpaKTUYecknx pabor
CocrtaBsneHve ypaBHeHUIA
peakuuin

TecTupoBaHue

YCTHbIN onpoc
MpefcraBneHne pesynbTaToB
npakTU4ecknx pabot
PelLeHne XnmMmn4yeckmx 3agad
YCTHbIA onpoc
lNpencTaBneHne pesynbTaTos
npakTU4yeckmnx pabot



OK 04. AMDeKTNBHO
B3aMMO/ENCTBOBATb 7
paboTatb B KO/IEKTVBE MU
KOMaHze

OK 07. CopeircteoBaTb
COXPAaHEHUID  OKPY>KatoLLel
Cpeabl, PecypcocbepexxeHuto,

NPUMEHATb 3HaHWs 06
N3MEHEHNM KnnmvaTa,
NPUHLUMMBI OepexxnmBoro
npoun3BoAcTBa,  3(MEKTUBHO

[leCTBOBaTH B UPE3BbIYANHbIX
CUTyaumax

MK 13. [MprmeHaTbL
cOOpOYHbIE MPUCNOCO6EHUS

Pasgen 8, Tema 8.1

Pasgen 1, 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 5.4

Pasgen 6, Tema 6.1, Tema 6.2

Pasgen 7, Tema 7.1

Pasgen 8, Tema 8.1

Pasgen 1, Tema 1.7.

Pasgen 5, Tema 5.1

Pasgen 8, Tema 8.1

Pasgen 3., Tema 3.1.
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TecTnpoBaHme

YCTHbIA onpoc

Kelic 3agaHus
lNpencTaBneHne pesynbTaTos
nabopaTtopHbIX paboT
YCTHbIA onpoc
MNpenctasneHve pesynbTaToB
npakTU4ecknx pabot
lNpencTaBneHne pesynbTaTos
nabopaTopHbIX paboT
CocrasneHuve YpaBHEHWI
peakumil

PeLeHne XUMUYeCKNX 3afau
YCTHbIA onpoc
MpencraBneHne pesynbTaToB
nabopaTopHbIX paboT
CocraBneHuve ypaBHeHMi
peakuui

PeLleHne XMMUYeCKNX 3afau
YCTHbI onpoc
MMpenctaBneHve pe3ynbTaToB
MpaKTUYecKnx pabot
CocrtasneHve ypaBHeHWIA
peakuui

YCTHbIA onpoc
MpencraBneHne pesynbTaToB
npakTU4yeckmnx pabot
PelLeHne XnMn4ecKnx 3agad
YCTHbIA onpoc
lNpencTaBneHne pesynbTaTos
npaKTUYyecknx pabot

YCTHbI onpoc

Kelic 3agaHus
MpencraBneHne pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
TecTupoBaHue

YCTHbIN onpoc
Kelic 3agaHus

TecTupoBaHue
YCTHbIA onpoc



ans cbopkM  3M1eMeHTOB MpeacTaBneHne pe3ynbTaToB
KOHCTPYKLUU (n3menuia, NpaKTUYecKnx paboT
y3/10B, feTasein) nog ceapky  Pasgen 8, Tema 8.1 YCTHbIA onpoc

Kelic 3agaHus

TwunoBble 3ajaHNA 47151 OLEHKM 0CBOEHWUS yYebHOro npegmMeTa (TeKyLLNiA
KOHTPO/1b)

Twunosble 3ajaHNA YCTHOMO onpoca

1. Chopmynupyiite onpeaeneHne NoHATUS...

2. CthopmynmpyiTe 3aKOH UV NPaBuo...

3. NpoaHann3npyiiTe CBOMCTBA...

4. B Kaknx eguHuMLax 3MepseTcs BesIMUnHa...

5. OnuwmnTe CTPOEHMeE... 1 CAenanTe BbIBOAb!

s . PacnosHainTe Xxummn4yeckme sBneHus (peakuun)...

7. OxapaktepusyinTe XMMUYeCKre CBOMCTBA...

s . UTO N1EXXNT B OCHOBE KnaccupuKaLlmu...

TvNoBOe TECTOBOE 3afaHne

1 TecToBble 3afaHMs1 OTKPLITOrO TUMa:

- [10MOJIHEHMS;

- CBOOOAHOIO M3MOXEHMS.

2 TecToBble 3afaHNs 3aKPbITOr0 TUNa:

- a/lbTEPHATMBHbIX OTBETOB

- MHOXXeCTBEHHOI0 BbIOOPA;

- BOCCTaHOB/IEHWNSI COOTBETCTBUS;

- BOCCTaHOB/IEHME MOC/NeA0BaTENIbLHOCTH.

MpakTuyeckasn pabota Nel

PeLueHue 3aa4 Ha KONNYECTBEHHbIE 3aKOHbI B XVMUN.

3ajaHue.

Monb3ysacb  lMepnvoAMYecKOn  CUCTEMOW  3/IEMEHTOB,  paccuuTainTe
OTHOCUTENbHYK MOMEKYNAPHYHO Maccy BeLLecTB

OnpefenuTb Kakoe KOMMYeCTBO BELLLECTBA COAEPXKMTCA B BELLECTBE MacCow

Onpefenntb Maccy BelLlecTBa KOMYECTBOM BeLLeCTBa ...

CKO/IbKO CTPYKTYPHbIX €4NHWL, COAEPXKMUTCA B BELLLECTBE MacCcou

Kakyto maccy 6yfeT nMeTb ra3 06bEMOM ... MPU HOPMa/IbHbIX YC/TOBUAX?

OnpeaenuTb MNIOTHOCTU ra3o06pasHbIX BELLECTB MO BOAOPOAY U MO BO3LYXY

PaccunTaiite MaccoBytO [O/H0 3/IEMEHTA B BELLLECTBE
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MpakTnyeckas padoTa Ne2

AHanm3 nepnoagmnyeckmx 3aKOHOMePHOCTEN U NX B3aMMOCBA3M CO CTPOEHMEM
aToMOB

3afaHue.

icnonb3ya nepuofuyeckyro CUCTeMy XUMMUYECKUX 3anemeHtos .U
MeHpeneeBa, CpaBHUTb XMMUYECKMEe 3NeMEHTbI N0 UX NonoxeHuto B NCX3, aatb
M XapaKTePUCTUKY.

MpakTnyeckasi pabota Ne3

PeLLeHMe NpaKTUYeCKUX 3ajaHNI Ha COCTaB/eHME 3/1eKTPOHHO-TpafuyecKmx
(hopmyn anemeHToB 1-4 NepnoaoB

3afaHue.

CocTaBuTb 31eKTPOHHO-Tpauyeckmx opmMysn 3/ieMeHToB 1-4 nepnooB

OnpeaenuTb TUMN XMMUYECKOW CBA3N

CocTaBuTb CXeMbl 06pa3oBaHWs MOHHOMW, MeTa/lIMYeCKOW M KOBAIEHTHbIX
CcBA3eNn

MpakTuyeckasn paboTta Ne4

PelleHne MpaKTUYeCKMX 3afaHuii Mo KracCupuKaumm, HOMEHKNaType 1
XUMNYECKUM (hOpMYyfiaM HeOpraHMYecKMX BeLLEeCTB pas/InyHbIX K/1accoB

3ajaHue.

OnpefenuTb, K KaKOMY Knaccy npuHanexat BeLlecTsa 1 AaTb UM Ha3BaHWA.

PellnTb pacyeTHble 3a4a4m Mo ypPaBHEHNAM XMMUYECKNX PeakLUiA.

MNpakTnyeckas pabota Ne5

OnpepgeneHve BNWAHUS Pas3/IMYHbIX (PAKTOPOB Ha CKOPOCTb XMMMWUYECKOM
peakunn.

3ajaHue.

PelunTb pacyeTHble 334ayn MCNO/b3ys (OPMY/Y BbIPXKEHUSA CKOPOCTM
peakuuil.

OnpefennTb CMeLLEHVE XMMUYECKOro paBHOBECUS B 00PaTMMbIX peakumsax
MpY N3MEHEHUN YCTOBUM.

MpakTnyeckasi pabota N6

PelleHne npaKTUKO-OPUEHTMPOBAHHbLIX 3afaHuiA Ha CBOWCTBA, COCTas,
nosiydyeHne n 6e3onacHoe MCMob30BaHME HEOpPraHWYecKnX BeLLeCTB B ObITy ©
MPOeCCUOHaIbHON AeATeNIbHOCTY YenoBeKa

3afaHue.

OcCyLLecTBMTb MpeBpaLleHnss Mo Cxeme, ANA peakuuini MOHHOro 0b6MeHa
COCTaBUTb MOJIHbIE U COKPALLEHHbIE NOHHbIE YPaBHEHWS peakLmi

MpakTnyeckas pabota Ne7

BbiNnonHeHWe  yMpaKHeHWA Ha  cocTaefieHWe  (QOpMyn U 3HaHWe
HOMEHKNaTypbl N N30MEPUIN OPraHNYECKMX BELLIECTB.
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3ajaHue.

HasBaTb BeLlecTBa M0 CUCTEMATMUYECKON HOMEHKNATYPe.

CocTaBuTb CTPYKTYPHYIO (hopMyny Yr/1eBOA0POAA MO ero Ha3BaHUIo

CocTaBbTe CTPYKTYpHble (POPMY/ibl U30MEPOB U TOMOJIOrOB

MpakTnyeckasi pabota Ne8

CocTaBnieHe CTPYKTYPHbIX (DOPMY/N U BbIMOSIHEHWE YNPaXXHEHUA Ha
HOMEHK/aTypy CnvpTOoB

3afaHue.

HasBaTtb BeLLecTBa M0 CUCTEMATMYECKON HOMEHK/IATYe.

CocTaBuTb CTPYKTYPHYHO (hopMy/ly CnvpTa Mo ero Ha3saHuto

CocTaBbTe CTPYKTYpHble (POpMY/ibl U30MEPOB 1 TOMOJIOrOB

PaccMOTpeTb FeHeTUYeCKYH0 CBA3b OpraHMYecKMX BeLecTB, OCYLLECTBUTb
npeBpaLleHns Mo CXeme.

MNpakTnyeckasi pabota Ne9

WccnepoBaHve M aHaM3  XUMWYECKUX U (PU3NYECKMX  CBOWCTB
KMC/TIOPOLOCOAEPXKaLMX OpraHNyYecKnX coeuHeHNi

3ajaHue.

OCYLLECTBUTb XMMUYECKMNE PeaKLMK, XapaKTepu3yHoLLe CBOMCTBA YKCYCHOW
KWCNOTbI, 3TUIOBOr0 CNUPTA U INULEPUHA.

[MpoBeaeHve, HabNOAeHVE N ONUCaHWe 4eMOHCTPALMOHHBIX OMbITOB:

- TOpeHMe CMupTOB, KayeCTBEHHble peakuMn OAHOATOMHbIX CMVPTOB
(okncneHve ataHosa okcngom meau (1)),

- MHOrOaTtoMHbIX CMUPTOB (B3aMMOAENCTBME TNULEPUHA C TUAPOKCUAOM
megm (11),

- anbfernaoB (OKUCNeHWe aMMMayHbIM pPacTBOPOM OKcupaa cepebpa(:) u
rngpokcuaom meam (1)

- W3y4YeHWne CBOMCTB pacTBopa YKCYCHOW KUCNOTbI

MNpakTnyeckas pabota Nel0

iccneoBaHme CBOMCTB U 06HapY»XeHWe 6e/IKoB

3afaHue.

OCYLLECTBUTb XMMUYECKME peakumn, XapaKTepu3yoLLne CBONCTBA Oe/KOB.

HabnogeHne ©n onucaHue [eMOHCTPaLMOHHbLIX OMbITOB: AeHaTypauus
6enKoB MpW HarpeBaHuK, LBETHbIE peakuun Ge/KoB

MpakTnyeckan paboTta Nell

O3HakoM/eHVe ¢ obpasuaMn MNPUPOAHBIX W UCKYCCTBEHHbLIX BOJIOKOH,
nnacTMacc, Kay4ykos

3afaHue.

PaccMoTpuTe NpeasioKeHHble 06pasLbl NIacTMacc, BOMOKOH M Kay4dyKOB.
Pacripefennte nx Ha TpW rPynnbl: NPUPOAHbIE, CKYCCTBEHHbIE Y CUHTETUYECKNE.
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Kakue 13 BblgaHHbIX BELLECTB Moy4yatoT (06pa3ytoTcs) B pesy/ibTare peakuuun: a)
nosvMmMepusaumu; 6) NoMKoOHLeHcaLmMmn?

MpakTnyeckas paboTta Nel2
CocTaB/nieHMe KeilcoB Ha TeMy «[TpUMeHeHMEe XUMNYECKUX BELLLECTB M TEXHO/OIMI
B KOMMbIOTEPHBIX CUCTEMAX N KOMIIEKCAX»

3afaHue.

BbibpaTtb Nt060i 13 NpeacTaB/ieHHbIX KEWCOB, OTBETUTL Ha BOMPOCHI Keilca

MpakTnyeckasi pabota Nel3

3aumTa KerncoB Ha TeMy «IpruMeHeHNe XUMNYECKUX BELLLECTB U TEXHO/IOM UM
B KOMMbIOTEPHbIX CUCTEMAX U KOMM/IEKCaxX»

3anaHue.

MpefcTaBUTL OTYET O peLleHMM Keilca B BUAe MpeseHTauuun, [oKnaja,
npesAcTaBeHns NPoayKTa.

JTabopaTtopHasi paboTa Nel

MpuroToBneHne pacTBOPOB 3aaHHON KOHLEHTpaL N,

3afaHue.

Mpoun3BecT BCce HEOOXOAMMbIE pacyeTbl, a 3aTeM NPUroTOBMTb PacTBOPSI
BELL,ECTB 3a/laHHOW KOHLeHTpauuu.

PewinTb pacyeTHble 3a4ayn Ha onpeeneHne KOHLEHTPaLUMM pacTBOPEHHOIO
BeLLeCTBa.

JTabopaTtopHas pabota Ne2

NaeHTUMKaLmMsa HeOpraHMYeCKNX BeLLLECTB

3ajaHue.

OCyLecTBUTb  XUMMUYECKME peakuun, XapaKTepusytowme XUMUYecKue
CBOICTBa OKCUAOB, KUC/IOT U OCHOBaHWIA.

OcCyLLEeCTBUTL pacro3HaBaHMe HeOpraHMYeCKNX BELLECTB OMNbITHLIM MYyTEM.

JTabopaTtopHast pabota Ne3

MonyyeHne 3TUNEHA N U3YYeHWE ero CBONCTB

3afjaHue.

TpuBnanbHas 1 MeXAyHapoAHas HOMEHK/IaTypa, XMMWUYECKMEe CBOMCTBA,
CMOCO6bl MOMyYeHUs YrneBoAopofoB. [lonyyeHMe 3TUEHA W U3YYeHUe €ro
cBoicTB. MoaennpoBaHme MOJEKY U XUMUYECKNX MpPeBpaLLeHnii YrieBoaopoLoB
(Ha npuMepe 3TaHa, 3TWUNEeHa, aueTuneHa 1 ap.) U ranoreHonpPon3BOAHbIX

KoHTponbHada paboTta Ne 1
1. OxapaKTepn3oBaTb XMMUYECKWNIA 3/IEMEHT MO ero nosioXxxeHuto B NMCX3.

2 . lcnonb3ys MeTo/ 3NeKTPOHHOro 6anaHca, paccTaBbTe KOAW(ULMEHTbI B
YPaBHEHUW peakLmn
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3. Onpenenntb Maccy rasa npy HOPMasbHbIX YCNOBUAX, UCMOMb3YyA 3aKOH
ABorazpo

4. PaccunTainTe MaccoByHO [0/H0 3/IEMeHTA B BELLECTBE.

5. CocTaBUTb MOSIHOE U COKpaLleHHOe WOHHbIE YpaBHEHUA peakuun K
MOJIEKYNIAPHOMY YPaBHEHUIO peaKLmW.

KoHTponbHada paboTa Ne 2

1 K KaxAoMy 33aaHui0 4acTu A [AaHbl HECKO/IbKO OTBETOB, M3 KOTOPbIX
TO/IbKO OAMH BEPHbIA. BbloepuTe BEPHbIA, MO Ballemy MHEHWUIO, OTBET.

2. 3afjaHMe Ha COOTBETCTBME BELLECTBA M HAXOXX[eHWe ero B NPUpPOJE,
Ha3BaHVe BeLLeCTBa M ero popmyna, peareHTa 1 Tmna peakuum

3. Hanucatb ypaBHEHWSI XMMUYECKUX PEAKLIMIA, C MOMOLLIbHO KOTOPbIX MOXHO
OCYLLECTBUTb MPEBPALLEHNS MO CXEME.
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5. OLIEHOYHbIE MATEPUA/bI A1A MPOMEXYTOUYHOW
ATTECTAUNW 1O YYEBHOMY MNMPEOMETY

[MpeagMeTOM OLEHKW ABNAKOTCA YMEeHMs U 3HaHuA.  [pomexxyTo4yHas
arTectauma no ydebHomy npegmety OOI16.12 Xumus npoBoaUTCA B (hopme
AndpepeHLMpPoBaHHOIO 3a4eTa B KOHLE YeTBEpTOro cemecTtpa.

AnddepeHUnpoBaHHbI  3a4eT NPOBOAMTCA B MWUCbMEHHOWM (opme. Ha
BbIMO/IHEHME 3adaHui oTBOAUTCA 2 Yaca (90 MUHYT). 3aueTHas paboTa COCTOUT K3
3 yacTelt:

YUactb 1 BktouaeT 10 3agaHuin (Al - A10). K kaxkagomy 3afaHuio faetcs 4
BapvaHTa 0TBeTa, U3 KOTOPbIX MPaBW/IbHbIA TOMbKO OAWMH. BepHOe BbIMOSIHEHME
KaXKA0ro 3afaHns 4acTu 1 OLEeHMBaeTCa 1 6a//ioM.

Yactb 2 coctouT 13 3 3agaHuii (B1 - B3), Ha KOTOpble HaLOo fAaTb KpaTKuil
OTBET B BMAe Yncna 1Uav nocnefoBateibHOCTU LUMgp. BepHoe BbIMOMHEHWe KaXKaoro
3afjaHnsa YacTu » OLEHMBAETCS 2 HGaniamu.

YacTb 3 colepXXunT 2 Hanbonee CNOXHbIX 3agaHna. 3agaHmsa Cl —C2 TpebytoT
MonHoro (passepHyTOro) OTBETa, WMEHT pPas/IMYHYH CTemneHb COXKHOCTU W
npeaycmaTpuBaloT NPOBepPKY OT 3 A0 5 3/1eMEHTOB Cofep>KaHuA. Hanmume B 0TBETE
Ka)KA0ro afieMeHTa OLEeHMBAETCS B 1 6asi/l, MO3TOMY MaKCUMa/lbHas OLleHKa BEPHO
BbINO/IHEHHOTO 3alaHNs COCTaBAeT OT 3 A0 5 6ansos.

[Mprmep 3agaHuA:

3afaHue.

Al. B Kakom pagy XUMUYECKMEe 3NEMEHTbl PacronoXKeHbl B Mopagke
BO3pacTaHuMa UX aTOMHOro paguyca?

1) K-Na-Li

2) Na-Mg-Al

33 0O-S-Se

4 C-N-O

A2. VIOHHbIN XapakTep CBA3N Hanbosee BblpaXXeH B COEAUHEHNM
1) BeO

2) CaO

3) MgO

4) B0

A3. B KaKkoM CoegnHeHUN CTeNeHb OKMUCNeHNs asoTa pasHa -3?
1)  KX=x

2)  NH.CI

3) KNO:s

4)  N:0s

A4. Kakon okcupg pearupyeT ¢ pactBopoM HCL, HO He pearvpyert c
pacTBopom NaOH?
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1) CO2

2) S03
3)  P20s
4) MgO

A5. Xmmnyeckas peakuus BO3MOXHa MeXXay pacTBopamu
1) NaOH wnBa(N032

2) FeCl2HMgS04

3) HC1 n KNC)3

4) Na2504un Ba(OH)2

A6. ByTeH -1 ABNgeTca CTPYKTYPHbLIM N30MEpOM

1)  byraHa
2)  UwnknobyTtyHa
3) byrtuHa

4)  byTtagueHa

A7. B cooTteercTBMM C npaBuioM MapKOBHMKOBa MNpUCOeaNHEHWE
6pomMoBoOpOAa K 2-MEeTUNMNPOMNEHY NPUBOANT K 06pa3oBaHMIO

1)  2-meTtun-1l-6pomnporea

2)  2-metun-1-6pomnponaHa

3)  2-meTun-2-6pomnponaHa

4)  2-meTun-2-6pomnponeHa

A8. CeexxeocaaeHHbIn rnapokeug meam (1) pearnpyert ¢

1)  ponaHonom

2) [nnueprHOM

3)  OTWNOBbLIM CMIMPTOM

4)  OnatnnosbIM 3¢MpoM

A9. Tpu B3aMOAENCTBUN MYpPaBbUHON KWCNOTbI C MponaHonom-1 B
MPUCYTCTBUW CEPHOIN KMCNOTbI 06pasyeTcs

1)  Mponundgopmunat

2)  W3onponundgopmmar

3) Mponunauertar

4) 3onponunaueTaT

A10. Peakupein aTepumkaumn aenseTcs

1) HCOOH +KOH -*HCOOK +HX

2)  CH3COOH + CH3OH CH3COOCH3+ H2

3) 2 CH3OH + 2Na -> 2CH30Na + H2

4) CHXOH+HCIL CHX1+HD

Bl. YcTaHOBMTE COOTBETCTBME MEXAY Ha3BaHMEM COefMHEHUA K 06Lei
(hopMy oI rOMONOINYECKOTO PAAA, K KOTOPOMY OHO MPUHALNEXMUT

HasBaHue coeanHeHNA Ob6Lwas opmyna
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A.  bytnH ]) GiriR
B. LinknorekcaH 2) CrHZn

B.  lponaH 3’ CHZP
I byTaaneH 4) CrH24

B2. C 3TMHOM MOTYT B3aMMO/€elicTBOBATb
1y  Voposomopog

2)  MertaH

3) Bopga

4)  JTnnauetar
5y  Hatpuit

6) A30T

B3. KakoBa Macca ocagka, 06pa3oBaBLUErocs Mpu CAMBaHWM PacTBopa,
cofiepxkaLlero 52r xnopuaa 6apus, 1 n30bITKa pacTBopa Cy/bgaTa HaTpus.

C1. Vicrnonb3ya MeTo/ 3NeKTPOHHOr0 6anaHca, pacctaBbTe KOIPPUUNEHTI B
CXeMe peakunn. YKaXXuTe OKUC/IUTENb 1 BOCCTAHOBUTEb.

HNOs + P + HXD -> H3PO4 + NO

C2. Hanuwwute ypaBHEHUS peakuWuid, C MOMOLUbK KOTOPbIX MOXHO

OCYLLLECTBUTb CNEAyHOLLIME MPEBPALLEHNS:

Brr,ceer KOH+H20 Brr KOH
cnupT, t

CHS . X2 C3H6 X3 X4
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