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1. OBLUAA XAPAKTEPUCTUKA PABOYE MPOrPAMMbI
YYEBHOI O NMPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKTYpe  OCHOBHOW
npogeccMoHaIbHON 06pa3oBaTelbHON NPOrpaMmmb|

Y4yebHbIi  npeameTr  «XUMUS»  ABMSETCH  00A3aTe/IbHOM  4acTbio
006LLLe06pa3oBaTelbHOr0 LMKMNa OCHOBHOM MpodieccroHanibHOW 06pa3oBaTe/bHO
nporpaMmMbl - MNporpaMMbl MOATOTOBKW CreuuasucToB CpeAaHero 3BeHa Mo
cneunanbHocTn 23.02.05 9kcnnyataums TPaHCNOPTHOrO 3/1EKTPO0O0PYA0BaHNA U
aBToMaTVKu (No BMAAM TPaHCMopTa, 3a UCK/TKOUYeHEM BOAHOTO)

1.2. Llenu n nnaHupyemble pe3ynbTaTbl OCBOEHUS YY4eOHOro npeameTta

1.2.1 Llenn ocBoeHUA y4ebHOro npeameTa

CofepxxaHue nporpaMmbl 06LLLe06pa3oBaTe/IbHOro npeameta  «XUMUS»
HanpaB/eHO Ha JOCTUXKEHME CeAYIOLNX LieNei:

- (hopMMpOBaHME CUCTEMbI XUMUYECKUX 3HAHWUA KaK  BaXKHEWLLel
COCTaBNAIOLLEN eCTECTBEHHO-HAYYHOW KapTUHbI MUpa, B OCHOBE KOTOPOWN nexar
KMoUeBble MOHATUA, (DyHAAMEHTa/lbHble 3aKOHbl U TEOPUUM XMMUK, OCBOEHME
A3blKa HayKW, YCBOEHME W MNOHMMaHWe CYLIHOCTU [OCTYMHbIX 006006LeHNI
MUPOBO33PEHYECKOr0 XapakTepa, O3HaKOMJ/IEHWE C WUCTOpPUe KX pasBUTUA U
CTaHOB/IEHUS;

- (hopMMpOBaHME W pasBUTUE MPEeACTaBNEHWIA O HayYHbIX MeToAax
MO3HAHUSA BELLECTB M XMMMWYECKMX peakUuid, HeoOXOAUMbIX A1 NPUOGPeTeHUs
YMEHWIA OPUEHTMPOBATLCA B MUPE BELLECTB UM XUMUYECKUX SIBMEHUA, MMEOLLNX
MECTO B NPUPO/E, B NPaKTUYECKOW 1 NOBCEAHEBHOM YXU3HN;

- pas3BUTUE YMEHMIA 1 COCOBOB AeATENbHOCTM, CBA3aHHbIX C HABOAEHMEM

N 06BACHEHEM XMMMUYECKOr0 SKCMEPUMEHTa, CO6M10AeHEM NpaBua 6e30MacHoro
obpalleHns ¢ BeLecTBamu.



1.2.2 MnaHnpyemble pe3ynbTaTbl 0CBOEHUS y4eOHOro npeameTa
Oco60e 3HaueHNe yuebHbIi NpeaMeT UMeeT Npy (hoPMUPOBAHMM 1 Pa3BUTUK 0BLLMX U NPOGECCUOHANbHBIX KOMMETEHLWIA,

a TaKXKe COOTBETCTBYHLUMX UM pe3ynbTataM 06ydeHus cornacHo ®roC COO.
MnaHnpyembie pe3ynbTaTbl 06yUYeHUS

KomneTteHunun (OK, MK)

OK 01. BblbupaTtb crocobsl
peLeHns 3agay
npodeccnoHanbHoM
AeATeNbHOCTI NPUMEHNUTENBHO K
Pa3NMYHbIM KOHTEKCTaM

Obuime
JIP23 - TrOTOBHOCTL K TpyAy,
MacTepcTBa, TPyAontobme;
JIP24 - TrOTOBHOCTb K  aKTMBHOW
TEXHOMOTMYECKO U COUMaNbHOW  HampaBfEHHOCTH,
CNOCOBHOCTb NHULMMPOBATD, nnaHNpoBaTb n
CaMOCTOATE/IbHO BbIMONHATL TaKyto AesTe/lbHOCTb;
JNIP25 - nHTepec K pa3nnyHbIM cthepaM NpogecCMoHaIbHOM

0CO3HaHWe LiEHHOCTU

LeATENbHOCTU

[lesiTeNIbHOCTH,
MP1 - CaMoCTOATE/TIbHO (hopmynmpoBaTh n
aKTyanm3mpoBaTb npo6nemy, paccmaTpuBaTb ee
BCECTOPOHHE;

MP2 - ycTaHaB/iMBaTb CYLLECTBEHHbIA MNPU3HAK WK
OCHOBaHWA A1 CpaBHeHWs,  Kraccugukaumm 1
00006LLEeHNS;

MP3 - onpefenats LUenn [eAaTeNnbHOCTM,  3aaBaTb

napameTpbl U KpUTEPUN UX OCTUIKEHUS,
MP4 - BbIABNATbL 3aKOHOMEPHOCTU W MPOTUBOPeYns B
paccMaTpuBaeMbIX SBNEHUSAX;

MP5 - BHOCUTb KOPPEKTUBbI B AeATENIbHOCTb, OLiEHMBATb
COOTBETCTBME pe3yNbTaTOB LENsaM, OLEHMBaTbL PUCKU
nocneacTBUIA AeATENbHOCTMY;

MP6 - pa3BuBaTb KpeaTMBHOE MbILL/IEHNE MPU peLLeHnm

5

OucunnnnHapHsble

MP6 1 - cdopmupoBaTb NPeLCTaBIEHNA: O
XMMUYECKON COCTaBNAOLLENA €eCTeCTBEHHOHAYYHOM
KapTVHbI MMPa, PO XUMWUW B MO3HAHWUN ABJIEHWIA
NpUpoAbl, B POPMUPOBAHNM MbILLNEHUS U KYNbTYPbI
NNYHOCTK, €ee  (PYHKUMOHA/IbHOM  rpaMOTHOCTH,
HeobX04UMO A1 peLleHns NPaKTUYeCKMX 3adad 1
3KOMIOTMYECKN  OOOCHOBAHHOIO  OTHOLLEHUA K
CBOEMY 3[10POBbIO M NPUPOAHOW Cpeae;

MP6 2 - BnageTb CUCTEMON XMMWUYECKUX 3HAHWIA,
KOTOpasi BK/IHOYaeT: OCHOBOMOMaratolie MoHATUS
(XMMUYEeCKMIA  3M1EMEHT,  aToM,  3/1eKTPOHHas
060n04ka atoma, s-, p-, d-3NMEKTPOHHbIE OpOUTANIN
aToMOB, VOH, MOSIEKYNa, Ba/IEHTHOCTb,
3NEKTPOOTPULATENIbHOCTb,  CTEMEHb  OKUCNEHWS,
XMMUYecKasd CBA3b, MO/b, MOJsiPHas  Macca,
MOSPHBIN 06beM, YrNepoAHbIiA CKener,
(hyHKUMOHaNbHaA rpynna, paaukan, W30oMepus,
N30MepPbl,  FOMOMIOTMYECKUA  paf,  FOMOJOrN,
YINeBOAOPOAbl, KWCNOPOA4- W  a30TcofepyKalyme
COefIMHeHUs, OBMOMOrMYecKn akTMBHble BeLLecTBa
(yrneeofdpbl, >Xupbl, 6efKnM), MOHOMEP, MNOAUMEpP,
CTPYKTYpHOE 3BEHO, BbICOKOMO/IEKYNSPHbIE



YKU3HEHHbIX NPo6/1eM

MP7 - BnafieTb HaBblkamy y4YebHO-MCCNef0BaTe/IbCKOn U
MPOEKTHOW  [eATeNIbHOCTM,  HaBblKaMW  paspeLLeHus
npo6newm;

MP12 - BbIBNATb MNPUUYNHHO-CNEACTBEHHbIE CBA3M WU
aKTyanu3uMposatb 3afady, BblABUraTb rUNOTE3y ee
peLleHns, HaxoAauTb aprymMeHTbl [ANA [0KasaTe/bCTBa
CBOMX YTBEPXAEHWA, 3afaBaTb MapameTpbl U KpUTepuu
peLleHus;

MPW - aHanu3npoBaTb MOMYyYeHHblE B XOAe peLleHus
3a[auM  pe3ynbTaTbl,  KPUTUYECKU  OLUEHMBaTbL  UX
[lOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEeHWE B HOBbLIX
YCNIOBUSAX;

MP17 - ymeTb NepeHOCUTb 3HaHMA B MO3HaBaTe/IbHYl U
NPaKTUYECKY 061aCTW XMU3HEAEATENbHOCTY;

MP18 - yMeTb WHTErpmpoBatb 3HaHWA W3 pPasHbIX
npeAMeTHbIX 06/1acTei;

MP19 - BbigBuratb  HOBble
OpUTMHabHbIE MOAXOAbI N PELLUEHNS;
MP20 - cTaBuTb nNpobGnembl K 3afgayun, [AOMNycKarolime
a/NIbTEPHATVBHbIE PELLEHWS,

noew,  npegnaratb

COEAVHEHMS, KPWUCTaN/IMYeckas peLleTka, TuMbl
XMMMNYECKNX peakLuit (oKucnuTenbHo-
BOCCTAHOBWTE/IbHbIE, 3K30- W 3HAOTEPMMUYECKME,

peakuMn MOHHOro obmeHa), pacTBop, 3/1EeKTPOINTSI,
He3/IeKTPONNTbLI, 3NEKTPOIMTUYECKAA AuccoLmaLms,
OKUCNNTESb, BOCCTaHOBUTESb, CKOPOCTb
XVMWYECKON peakuun, XUMUYECKOe paBHOBECKUE),
TEopun N 3aKOHbI (TEopUs XMMUYECKOro CTPOeHUs
opraHuyeckmx BellectB A.M. bytneposa, Teopus
3NEKTPONUTUYECKOW Auccoumaumm, nepuoguyeckunia
3akoH [O.. MeHpeneeBa, 3aKOH COXpaHeHus
Maccbl), 3aKOHOMEpPHOCTW, CUMBOJIMYECKNIA S3bIK
XUMWUK, (haKTO/IOTNYECKNEe CBEeAEeHUS O CBOWMCTBAX,
cocTtase, Mosly4yeHUn 1 6e30MacHOM MCMO/b30BaHNUM
BaKHENLIMX HEOPraHWYeCKUX WU  OpraHMYeckmx
BELLECTB B ObITY W NPaKTUYeCKOW [AeATesIbHOCTU
YesioBeKa;

MP6 3 - yMeTb BbISIBNATb XapaKTepPHble MPU3HaKK ©
B3aVIMOCBS3b  M3YYEHHbIX MOHATWA, MNPUMEHATb
COOTBETCTBYIOLLME  MOHATMA  MPU  ONUCAHUM
CTPOEHMSs U CBOWCTB  HEOPraHWYecKMx W
OpraHMYyecKMX BeLWEeCTB W WX NpeBpaLeHni;
BbISIB/IATb  B3aMMOCBS3b  XMMWYECKMUX 3HAHWA C
MOHATUAMMU 7 npeacTaBfeHNAMM ApYTrnx
eCTeCTBeHHOHaY4HbIX MPeAMEeTOB;

MP6 4 - yMeTb WCMNOMb30BaTb HaMMeHOBaHUSA
XUMUYECKNX COEAMHEHWIA MeXAYHapo4HOro Ccoko3a
TEOPETUYECKON U NPUKNAgHON  XUMUKM U
TPMBUA/IbHbIE  Ha3BaHWUS  BaKHEWLIMX  BELLECTB



(aTvneH, aLeTuseH, rNINLEPUH, (heHon,
(hopmanbferug,  YKCycHad  KWCMoTa,  FNIULMH,
YrapHblil ra3, Yrnekuc/blid ras, aMMmuak, rawieHas
M3BECTb, HerawleHasd W3BeCTb, MNWUTbEBas cofa W
Lpyrux), cocTaBnATb (POPMY/bl HEOPraHUYeCKnX wu
OpraHuMYyecknx BELLECTB, YpaBHEHUA XUMUYECKUX
peakumnin, OOBACHATL WX CMbIC/;, MNOATBEPXKAATb
XapaKTepHble  XMMWYeCKMe CBOWCTBA  BELLECTB
COOTBETCTBYIOLLMMMN 3KCMEPUMEHTAMU U 3aNUCAMMN
YPaBHEHNIA XMMUYECKNX PeaKLinid;

MP6 5 - ymeTb YyCTaHaBNMBaTb MPUHAANIEXHOCTb
M3YYEHHbIX HEOpraHWyecKMX W  OpraHNYeckmx
BELeCTB K OnpeAeneHHbIM Knaccam W rpynnam
COeMHEHWI, XapaKTepu3oBaTb WX COCTaB U
BaKHelLLMe CBOIACTBA,; onpefendTtb BUAbI
XUMUYECKUX  cBA3eld  (KOBaJleHTHasd,  MOHHaf,
MeTa/l/IM4YecKas, BOAOPOLHasn), TUNbI
KPUCTaNINYECKUX PELLETOK BeLLEeCTB;
KfaccuuumpoBaTtb XMMUYECKME peakLun;

MP6 7 - ymeTb NPOBOAUTL PacyeTbl MO0 XUMUYECKNM
(hopMynaMm ¥ ypaBHEHUSIM XUMUYECKUX peakuuin ¢
1NCnosb30BaHNEM (hM3nYeCKnX BE/INYNH,
XapakTepu3yroLwmMx BeLecTBa C KOIMYECTBEHHOM
CTOPOHbI: Maccbl, 06beMa (HOpMasibHble YCNOBUSA)
raso, KO/NWYeCTBa  BeLLeCTBa;  MCMO/Sb30BaThb
CUCTEMHbIE XUMWUYECKUEe 3HaHUS 414 NPUHATUA
PELIEHNA B KOHKPETHBIX >XU3HEHHbIX CUTyauusx,
CBSI3aHHbIX C BELLECTBaMM U UX NPUMEHEHMNEM

MP6 8 - chopMMPOBAHHOCTb YMEHUI NNIaHNPOBaTb



OK 02. Mcnonb3osatb
COBPEMeHHbIe CpefCcTBa NOUCKa,
aHanm3a 1 nHTepnpeTaumu
NHopmaLun, 1
NH(OPMaLMOHHbIE TEXHOOTM
L1 BbINO/HEHMS 33434
NpoeccMoHabHOM
LeATeIbHOCTH

np32 - cthopmrpoBaHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO pa3BuTUA
HayKMn W OOLLEeCTBEHHOM NPaKTWKW, OCHOBAHHOrO Ha
Ananore KynbTyp, CrOCOOCTBYHOLLErO0 OCO3HaHWIO CBOEro
MecTa B NOMKYNbTYPHOM MUPE;

JIP33 - coBepLUEHCTBOBAHME SA3bIKOBOW M 4YMTaTe/IbCKOW
Ky/NbTypbl KaK CpefCTBa B3aMMOAENCTBUS MEXAY HOAbMU
1 NO3HaHNA MUPa,;

JIP34 - 0CO3HaHWe LEHHOCTN Hay4YHON [esATenbHOCTH,
rOTOBHOCTb OCYLLECTB/IATD MPOEKTHYO n
NCCNeoBaTeNIbCKY0 AeATeNbHOCTb WMHAMBUAYaTbHO U B
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n BbIMO/IHATb XUMUYECKUI 3KCNEepUMEHT
(MpeBpalleHns  OpraHMYeckMx  BeLLeCcTB  mpu
HarpeeaHuW, MONyyeHWe 3TWNEHa U U3YyYeHue ero
CBOWMCTB, KayeCTBEHHble peakuMn Ha anbaerngpl,
KpaxmaJ, YKCYCHYH KUC/OTY; feHaTypauns 6ekos
Mpu HarpeeBaHUW, LBETHble peakuun 6esikoB;
NMPOBOAUTL Peakuunm MOHHOTO 0OMeHa, OnpeaensThb
Cpefly BOLHbIX pacTBOpPOB, KauyeCTBEHHble peakLuu
Ha cynbar-, KapboHaT- M XIOPUA-aHUOHbI, Ha
KaTVOH aMMOHWA; pellaTb 3KCrNepUMeHTa/IbHble
3afgaun no Temam “"MeTanbl" 1 "Hemetannbl") B
COOTBETCTBUM C MNpaBuiamMmy TEXHUKM 6e30MacHOCTU
npu obpalleHun C BellecTBamMy U N1abopaToOpHbIM
obopyfoBaHuneMm; npesaCcTaBNATh pe3y/bTaTbl
XMUMUYECKOro 3KCrepvMeHTa B (popme  3anucu
YPaBHEHWI  COOTBETCTBYIOLMX  peakumi n
(hopmynmMpoBaTb  BbIBOAbl HAa  OCHOBE  3TUX
pe3y/bTaTos;

MP6 6 - BNageHne OCHOBHbLIMIW METOAAMU Hay4HOro
MO3HaHWs  BEWEeCTB U XUMWUYECKUX  ABMIEHUMN
(HabnogeHue, n3mepeHue, 3KCNEePUMEHT,
MOJeNMpPoBaHue);

MP6 7 - cdhopMMPOBAHHOCTL YMEHMI MPOBOANTL
pacyeTbl N0 XUMUYECKUM POPMY/iam U ypaBHEHUAM
XUMUYECKUX  peakuui C  UCMOJSIb30BaHMEM
(PM3MYECKMX BEIMYMH, XapaKTEPU3YIOLLMX BeLLecTBa
C KONMYEeCTBEHHOW CTOPOHbI:  MacCbl, 06bema
(HopmanbHble  YCnoBMS)  rasos, Ko/nn4yecTea
BELLeCTBa; MCMo/b30BaTb CUCTEMHbIE XMMWYECKME



OK 04. 3dpdpekTnBHO
B3aMMOAenCcTBOBaTb 1 paboTaThb B
KONNeKTMBE N KOMaHze

rpynne,

MP21 - BfafieTb HaBblKaMW MOMYYEHUS MHGOopMaLMn 13
NCTOYHMKOB pasHbIX TUNOB, CaMOCTOSATE/IbHO
OCYLLECTBNATL  MOUCK, aHaiM3, cucTematmsaumio u

NHTEprpeTauuio MHpopMaLumn pasinyHbIX BUAOB U (hopM
npeAcTaBeHuns;

MP22 - co3gaBaTb TeKCTbl B pa3/IMYHbIX hopmaTtax C
YUYETOM Ha3HayeHUs MHGopMaLUn 1 LEeNeBor ayauTopuu,

BblOMpas  ONTMMaNbHYO  (hOpMYy  MPeACTaBNEHUS U
BU3yasim3auuu;
MP23 - oueHuMBaTb [OCTOBEPHOCTb, JIETUTUMHOCTb

NH(opMaLMn, ee COOTBETCTBUE MPaBOBbIM M MOPa/IbHO-
3TUYECKUM HOpMaM;

MP24 - wucnonb3oBaTb CpeAcTBa WMHMPOPMALMOHHBLIX U
KOMMYHMVKaLMOHHbIX TEXHO/0MiA B peLlueHnn
KOFHUTUBHbIX, KOMMYHWKATUBHbIX W OPraHn3aunoHHbIX
3afa4y ¢ cobnoaeHNneM TpeboBaHWIA 3prOHOMUKK, TEXHUKN
6e30nacHOCTU, TUTUEHbI, PecypcocbepeXkeHuns, MnpaBoBbIX
M 3TUYECKUX  HOPM, HOPM  MH(hOPMaLOHHON
6e3onacHoCTy;

MP25 - BnageTb HaBblKaMW pPaCMO3HaBaHUSA W 3alUTbl
NHhopmaLum, MHPOPMaLMOHHON 6e30MacHOCTU IMYHOCTY

P24 - TrOTOBHOCTb K aKTUBHOW  [AeATeNbHOCTM

TEXHOMIOTMYECKOM 1 COUManbHOM  HampaBfEHHOCTH,

CMOCOBHOCTb NHNLMMPOBATD, NNaHMpoBaTb n
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3HaHWUA ONA MPUHATUA PELUEHUIA B KOHKPETHbIX
YXU3HEHHbIX CUTYaLUAX, CBA3AHHBIX C BELLEeCTBaMN U
NX NMPUMEHEHVEM;

MP6 8 - chopMMPOBaHHOCTb YMEHWUIA MNaHNPOBaTb
7 BbINOMHATD XUMUYECKNIA 3KCNEepUMEHT
(NpeBpalleHMs  OpraHMYyecKMX  BELLECTB  mpwu
HarpesaHWW, MNony4YeHWe 3TUNeHa W U3yYeHue €ero
CBOWCTB, KauyeCTBEeHHble peakuun Ha anbiernpl,
Kpaxmas, YKCYCHYH KWUC/OTY; AeHaTypaums GefkoB
npyv  HarpeBaHUW, LUBETHble peakuuu  6esKoB;
NMPOBOAWTL peakuum MOHHOro 0bMeHa, OnpenensTh
cpefly BOAHbLIX PacTBOPOB, KayeCTBEHHble peakuun
Ha cynbar-, KapboHaT- W XNOPUA-aHUOHbI, Ha
KaTMOH aMMOHUA; peLaTb 3KCMepUMeHTa/IbHble
3agaum no temam “"Metasinbl" 1 "Hemetanbl") B
COOTBETCTBUM C MpaBuiamMmy TEXHUKM 6e30nacHOCTU
npyv obpalleHnn C BellecTBaMU U N1ab0paTopPHbIM
060pyJ0BaHVEM; npeacTaBNATh pe3ynbTarhbl
XVIMWYECKOro 3KCrepuvMeHTa B (dopme  3anucu

YpaBHEHWUI ~ COOTBETCTBYHOLUMX  peakuui 7
(hopMynupoBaTb  BbIBOAbI Ha  OCHOBE  3TUX
pe3sybTaTos;

MP6 9 - cchopMMPOBAHHOCTb YMEHUSA aHA/IM3MPOBaTb
XUMUYECKYID  MH(OPMaLMIO,  MoMyYaemMyro 13
pasHbIX NCTOYHWNKOB (cpepcts MaccoBoM
NH(opMaLmK, ceTb VIHTEpHET 1 apyrue);

MP6 8 - cthopMUPOBAHHOCTb YMEHUIA NAaHMPOBaTb
n BbINOMHATb XUMUYECKUIA 3KCNEepMEHT
(MpeBpalleHUss  OpraHMYyecKMX  BELEeCTB  Mpu



OK 07. CopelicTBoBaTh
COXPaHEHMIO OKPY>KatoLLiel
Cpefibl, PECYpPCOCOEPeXeHmto,
NPUMEHATb 3HaHWS 06 N3MEHEHNM
KnnmMata, NpYHLMNbI
6epeXxnMBOro NPon3BO/ACTBA,

CaMOCTOATE/NbHO BbIMOJHATL TaKyHo AeATe/NIbHOCTb;

JIP26 - roTtoBHOCTb M CMOCOBGHOCTb K 00pa3oBaHuio U

caM000pa30BaHMIO Ha NPOTSXXEHUW BCEW XKM3HY;

MP7 - BnafeTb HaBblKamy Y4e6HO-UCCNeN0BaTENIbCKON ©

MPOEKTHON  [eATeNlbHOCTM,  HaBblKaMW  paspeLleHus

npo6nem;

MP31 - noHuMMaTb W WCMNOMbL30BaTb MNPEeMMYyLLEeCTBa

KOMaH/HOW 1 UHAMBWAYabHOW paboThl;

MP32 - BbIGupaTb TeMaTUKy W MeTOAbl COBMECTHbIX

[IENCTBUI C YY4ETOM OOLUMX WHTEPECOB, U BO3MOXKHOCTEW

KaXKA0ro 4YseHa KOMeKTrBa,;

MP33 - NpuHMMaTb LENN COBMECTHON [AesATeNbHOCTH,

OpraHv30BbIBaTb U KOOPAMHUPOBATL [ENCTBUS MO ee

[AOCTVXKEHUIO: COCTaBNATb NNaH AeNCTBUIA, pacnpefensTsb

PO C Y4Y4eTOM MHEHWA Yy4aCTHMKOB  0OCYXAaTb

pe3ynbTaTbl COBMECTHOM paboThl;

MP37 - ocywecTBnaTb MO3UTMBHOE CTpaTernyeckoe

noBefeHVe B  Pa3/INYHbIX  CUTyaumsax,  MNPOABAATb

TBOPYECTBO 1 BOOBGPaXKeHWE, ObITb MHULMATUBHbIM

MP55 - npuHMMaTb MOTUBbI U apryMeHTbl ApYrux ntogei

npu aHann3e pesynbTaTtoB AeATeNbHOCTY,

MP56 - npu3HaBaTb CBOe MPaBO M NPaBo APYruX NHOAEN Ha

OLLNOKM

NP27 - chopMMPOBAHHOCTb 3KOMOMMYECKON KyNbTypbl,

NoHUMaHue BNNAHUA COLMaNbHO-3KOHOMUNYECKUX

MPOLIECCOB Ha COCTOSIHME MPUPOAHOM W  COLManbHOM

cpeabl, 0CO3HaHue rnobasibHoOro XapakTepa

3KONOrMYecKnX npobnem;

JIP28 - nnaHupoBaHWE W OCYLUECTBNEHNE [ENCTBUIA B
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HarpeBaHuK, MOMlyYeHWe 3TUIEHA N U3Y4YeHUe ero
CBOWCTB, KayeCTBEHHble peakuMn Ha anbferugbl,
Kpaxman, YKCYCHYI KWUC/OTY; AeHaTtypauns 6enkos
npu HarpeBaHUW, LBETHble peakuun 6esKoB;
NPOBOAUTL peakuuy MOHHOrO 06MeHa, OrnpefensTb
Cpefly BOAHbIX pacTBOPOB, KayeCTBEeHHble peakLuu
Ha Ccynb(ar-, KapboHaT- W X/I0OPUL-aHUOHbI, Ha
KaTMOH aMMOHWA; pellatb 3KCMepUMeHTasIbHble
3agaun no temam "MeTtasnbl" 1 "Hemetannbl") B
COOTBETCTBUW C NpaBuiamMy TEXHUKM 6e30MacHOCTU
npu obpalieHMn c BellecTBaMn U 1a6OPaTOPHbIM
060py0BaHMeM,; npeACTaBNATh pesynbrarhbl
XMMUWYECKOro 3KCrepumeHTa B (hopMe 3anucu

YpaBHEHVIA ~ COOTBETCTBYIOLMX  peakumil 7
(hopmMynMpoBaTb  BbIBOAbl HAa  OCHOBE  3TUX
pe3ynbTaToB,;

MP6 1 - cdopmupoBaTb NpeACTaBNEHUA: O

XUMMWYECKOW COCTaBNAIOLLENA €CTECTBEHHOHaYUHOM
KapTWHbl MUpa, POAN XUMWUWU B NO3HAHUWN ABMEHUN
npupoAbl, B (hOPMUPOBAHUM MbILLNEHUS U KYNbTYPbI
NNYHOCTK, ee  (PYHKUMOHA/IbHOW  FPamOTHOCTH,
Heob6XoAMMON ANA pelleHns NPakTUYecKnx 3agad v



3(hheKTUBHO [eiNCTBOBATL B
ype3BblyaliHbIX CUTYaLMSX

MK 4.2. NnaHnpoBsaTb K
OpraHn30BbLIBaTb MEPOMNPUATUS
no COBGMOAEHNIO HOPM
6e30MacHbIX YCNOBWIA Tpyaa.

OKpY)KalolLlei  cpefle  Ha OCHOBE  3HaHMS  Leneid
YCTOMYMBOrO PasBUTUS Ye/IOBEYECTBA;

JIP29 - aKTMBHOE HENpUATHeE AeCTBUIA, NPUHOCALLMX Bpes,
OKpY>KatoLLIel cpefe;

JIP30 - yMmeHMe MPOrHoO3NpPoBaTb
3KO/MIOrnYecKme nocneacTeus
[leNCTBUIA, NpeaoTBpaLLaTh UX;

JIP31 - pacwumpeHne onbiTa AeATeNbHOCTM 3KONOrMYECKOW
HanpaBNeHHOCTH;

MP5 - BHOCUTb KOPPEKTUBLI B AEATENIbHOCTb, OLIEHMBATb
COOTBETCTBME pPe3y/bTaToB LEMsSM, OLEHMBATb PUCKM
nocneacTBui AesTeNbHOCTU;

MP7 - BnafeTb HaBblkaMWn Y4e6HO-MUCCNEN0BaTENLCKOW U

He6naronpusTHbIE
npeanpUHUMaeMbIX

MPOEKTHON  [eATeNIbHOCTW,  HaBblKaMW  pa3peLLeHust
npoo6newm;
MP48 - ymeTb OUeHMBaTb PUCKM W CBOEBPEMEHHO

NPUHUMATb PELLEHUS MO NX CHUKEHWNIO
NIP28 - nnaHuWpoBaHMe W OCYLUECTBMEHWE AENCTBUIA B
OKpyXalolleil  cpede Ha  OCHOBE  3HaHMS  Leneid
YCTOMNYMBOr0 pasBUTUA YeN0oBEYeCTBa;

P29 - aKTMBHOE HenpusaTHe AENCTBUIA, NPUHOCALLMX Bpes,
OKpY>KatoLLIEN cpefe;

JIP30 - yMeHMe npOrHo3npoBaTb
3KOM0rnyeckme nocneacTems
[leNCTBUIA, NPeaoTBpaLLaTh UX;

JIP31 - paclumpeHne onbiTa AedaTesIbHOCTM 3KONOrMYEeCcKol

HebnaronpuaTHbIe
npegnpUHUMAaEMbIX

HanpasfeHHOCTH;
MP1 - CaMOCTOSATE/IbHO (hopMynnpoBaTb 7
aKTyannsmpoBaTb npo6nemy, paccmaTpuBatb ee

n

9KOMIOrMYeckn  O0OGOCHOBAHHOrO  OTHOLUEHUA K
CBOEMY 3[J0POBbIO 1 MPUPOJHON Cpese;

NP6 10 - chopMUPOBAHHOCTb YMEHWI CO6M04AaTb
npasuna 3KOJIOrMYECKM LieniecoobpasHoro
noBefeHVs B ObITy W TPYLOBON [eATeNbHOCTU B

Lensx  COXpaHeHWs  CBOero  340pOBbA n
OKpYXaloLler  NPUPOAHOW  Cpedbl;  YUYUTbIBaTb
OMacHOCTb BO3AEWCTBMS Ha >XMBble OpraHuU3Mbl
onpefeneHHbIX  BELLECTB, noHuMas CMbICN
rnokasarens npeaenbHow AoNyCTUMON
KOHUEeHTpaumu,

MP6 1 - cdopmupoBaTb NPeACTaBNEHUS: O

XUMUYECKOW COCTaBNAOLLEN €CTeCTBEHHOHAYUHOM
KapTWHbI MUpa, PO/ XUMWUW B MO3HAHUW ABNEHUIN
npyposbl, B (hOPMMPOBAHMMN MbILLIEHUA N KY/bTYpPbI
NNYHOCTK, ee  (PYHKUMOHA/IbHOW  FpamOTHOCTH,
HeobXoAMMON ANs pPeLLeHNs NPaKTUYeCKMX 3afay u
9KO/MOrMYeCKM  0BOCHOBAHHOrO  OTHOLUEHUA K
CBOEMY 370PO0BbIO 1 NMPUPOLHOI Cpeae;

NP6 10 - cthopmMMpPOBaHHOCTL YMeHMIA cobnofaTb
npasuna 3KONOrNYeCcKm LIenecoo6pasHoro
noBeaeHMs B ObITY W TPY/[OBOW AeATENbHOCTM B
LUensx  COXpaHeHWs  CBOEro  340pOBbA U



BCECTOPOHHE;
MP6 - pa3BuBaTb KpeaTMBHOE MbILLU/IEHNE MPU PeLLeHUN
YXM3HEHHDBIX MPO6/IeM;

MP16 - oOCyWwecTBNATb LieNIeHanpaB/ieHHbIA  MOUCK
nepeHoca Ccpeact8 M CNocoboB  AeACTBMS B
NpPoMeccUoHaNbHYIO Cpeay;

MP17 - ymeTb NepeHOCUTbL 3HAHWUA B MO3HaBaTe/IbHY0 U
NPaKTUYECKYHO 06/1aCTN XN3HEeeAaTeIbHOCTY;

MP48 - yMeTb OLEeHMBaTbL PUCKM W CBOEBPEMEHHO
NPUHUMATbL PELLEHUS N0 UX CHUXEHUIO
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OKpy)KaloLlel  NPUPOAHOM  Cpefbl;  Y4YUTbIBaTb
OMacHOCTb BO3AENCTBUA HA >KMBble OpPraHn3Mmbl
onpeAeneHHbIX — BewecTB,  MOHMMas  CMbICH
rnokasarens npegenbHoM A0NyCTUMONA
KOHLEHTpaumu;



2. CTPYKTYPA N COOEPXAHWE YYEBHOI' O NMPEAMETA

2.1. O6bem yyebHOro npegmeTa v BUAbl y4ebHON paboThbl

Bug yuyebHoi paboThl O6bem B yacax
O6bemM 0b6pa3oBaTeNbHO NporpaMMbl y4e6HOTro npegmeTa 82
Ob6na3aTenbHasa ayanTopHas Harpyska: 82
TEOPETUYHECKNE 3aHATUA, 50
B T.4. B ()OpMe NPaKTMUECKOI NoAroToBKM 4
NnpakTUYecKune 3aHATUS, 26
B T.4. B (DOpMe NPaKTUYeCKO NoAroTOBKM 6
nabopaTopHbIe 3aHATUS, 6

B T.4. B hOpPMeE MPAKTUYECKOI NOArOTOBKM —
CamocToAaTeNnbHasa pa60Ta,
B T.4. B )OPME MPAKTUYECKO NOArOTOBKU

MHavBMAyanbHbI NPOEKT —

MpomexyTouyHas aTrTecTauus:
-AnddepeHUMPOBaHHbI 3a4eT 2

13



2.2. TeMaTM4YecKMin NNaH 1 cogepXkaHne y4ebHOro npeameTa

HanmeHoBaHUe
pas3fenoB N TeMm

CogepxaHue yye6HOro Matepuana u (GoOpMbl OpraHmnsauum
AesTeNIbHOCTU 06yYato L uxcs

Pa3gen 1. TeopeTu4yecKue OCHOBbI XUMUN

Tema 1.1.
OCHOBHbIe
XUMUYEeCKUne
NMOHATMA N 3aKOHbI,
CTPOEeHMe aToMOoB
XUMUYECKUX
3/1eMeHTOB

Tema 1.2.
Mepvoanyeckunii
3aKOH U
Nepmogmyeckas
cucTema

TeopeTuueckoe 3aHaATUe. ATOMHO-MONEKYIAPHOE YUeHwe.
CoBpemeHHass  Mofdenb  CTPOEHMs  atoMa.  ONEKTPOHHas
KOH(urypauus atoma. Knaccuukaums XUMUYECKUX 3/1eMEHTOB
(s-, p-, d-anemeHTbl). BaneHTHble 3M1EKTPOHbI. BaneHTHOCTb.
30TOMbl, OCHOBHOE W BO30Y)XJEHHOE COCTOSiHME aToMa,
rmépuansalms aToMHbIX opouTasnen.
MpakTnyeckoe Nel.
KO/IMYECTBEHHbIE 3aKOHbI B XUMUN.
PacyeTbl MO YpaBHEHUAM XWMMWYECKMX peakumin. Monb Kak
eQuHMLA KonmyecTBa BewlectBa. MondpHas Macca. 3aKOHbI
COXpaHeHWs Maccbl M 3Heprun. 3akoH ABoragpo. MonsipHbIi
o6bem rasoB. OTHOCUTE/IbHass MAOTHOCTb rasoB. Peakymu
KOMM/1eKCO06pa3oBaHNA C y4acTVeM HEeOpraHM4ecKuX BeLLecTB
(Ha npumepe rMAPOKCOKOMINIEKCOB LMHKA Y &/IFOMUHNSA).
MpaKTuyeckoe Ne2.  AHaM3  NepuoanyYecknx
3aKOHOMEPHOCTEN 1 X B3aMMOCBSA3M CO CTPOEHMEM aTOMOB

3aHATHE PelleHne  3aja4y  Ha

3aHATHNE

14

B Tom
yucne
Ob6bem npakTu-
B yacax yeckas
noaroTo
BKa
3 4
2 —
2 —
2 —

Kogbl 06X KOMNeTeHUUA 1
NVUYHOCTHbIX, MeTanpegMeTHbIX,
npeagMeTHbIX pPe3yNbTaToB
hopMmnpoBaHNO KOTOPbIX
CNOCO6GCTBYET 3/IEMEHT
nporpamMmmbi
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; JIP 24: NP 34;

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

MP6 1; NP6 2; MP6 3; MP6 5



XUMUYECKNX
anemeHToB . W.
MeHpeneesa, nx

CBA3b C
COBPEMEHHOA
Teopwuelt CTPOeHNS
aToMOB
Tema 1.3.
CTpoeHwe BeLecTBa
n npupoaa

XVMMWYECKOM CBA3MN.

MHoroobpasue
BeLLEeCTB

Tema 1.4.
Knaccudumkauus, n
HOMeHK/aTypa
HeopraHM4yecKunx
BeLLEeCTB

TEOPETI/I‘-IECKOQ 3aHdTune. XI/IMI/I‘-IeCKaFI CBA3b.

ANeKTpoHHas npvpoja XUMUYECKOW CBA3N.
DNeKTPoOTPULATENBHOCTD. KoBaneHTHas CBS3b, ee
Pa3HOBMAHOCTU M MexaHu3Mbl 006pa3oBaHus (OOMEHHBIA 1
[NOHOPHO-aKLeNTOpHbIA). VIoHHas cBA3b. MeTanmyeckas CBS3b.
BopgopoaHas cBA3b. MeXMO/eKysipHble B3aMMOAENCTBIS.
MpakTuyeckoe 3aHaTMe Ne3 PelleHMEe MPaKTUYECKMX 3afaHui
Ha COCTaB/ieHWe 3NeKTPOHHO-rpanyeckmx popmyn 3NeMeHTOB 1—
4 Nepuoaos

TeopeTuyeckoe 3aHsTMe. HEOPraHMYecKme BeLLEeCTBa.
Knaccugpukauma  HeopraHu4yeckux  BellecTs.  HoMeHknaTypa
HeopraHM4Yeckux BewecTs (OKCWabl, TUAPOKCUAbI, KWCMOThI,
conu). BellecTBa MOMEKYNAPHOTO Y HEMOJEKYIAPHOTO CTPOEHWS.
ArperatHble  COCTOAHMS  BewlecTBa.  Kpuctannuueckue u
amop(hHble BellecTBa. 3aKOH MOCTOAHCTBA COCTaBa BELLECTBA.
Tunbl  KPUCTAIMYECKUX PELLETOK (aTOMHas, MOJEKYNApHas,
MOHHasA, MeTa/lnyeckas). 3aBUCUMOCTb CBOWCTBa BeELLeCTB OT
TUNa KPUCTANINYECKOW PELLBTKN

MpakTuueckoe 3aHAaTMe Ne4 PelleHMe NPaKTUUYECKUX 3adaHuii
Mo Knaccuukauum, HOMEHKNaType U XUMWUYECKUM (hopMynam
HeopraHN4YecKnx BeLLecTs

OK 01;

NP 23; 1P 25;

MP 2; MP 17; MP 18

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

OK 01;
NP 23; JIP 24 1P 25;
MP 2; MP 3; MP 4; MP 5, MP 7;



Temal.5.
Tunbl
XUMUYECKUX
peaxumi

Tema 1.6.
CkopocTb
XUMUYECKUX
peakLuii.
XrMunyeckoe
paBHOBecKe

Tema 1.7.
PacTBopbl, TEOpUA

TeopeTunueckoe 3aHaTe. XUMUYECKNE peakLmu.
Knaccugukaums XMMUYECKUX peakuuMili B HEOpPraHW4yeckon U
OpraHMYecko XMMUW. 3aKOHbl COXpaHeHWUs MacCbl BeLLECTBa,
COXpaHeHWs 1 NpeBpaLLeHNa 3HEPTUN NMPU XUMUYECKUX PeaKLIMAX.
OKUCNTENbHO-BOCCTaHOBUTE NbHbIE peakuuu (ypaBHeHwus
OKWUC/IEHNSA-BOCCTAHOB/IEHWA, CTENEHb OKWUCMEHWUSA, OKUC/IUTENb U
BOCCTaHOBUTE/b, OKUC/UTE/IbHO-BOCCTAHOBUTE/bHbIE peakLun B
npupoge, MPOM3BOACTBEHHbLIX MPOLECCaxX W XKU3HeLeATe/lbHOCTH
OpraH13mMoB)

TeopeTuueckoe 3aHsTMe. CKOPOCTb peakumn. XuMMUYECKoe
paBHOBECHUE.

3aBMCMMOCTb CKOPOCTM peakuum OT pasfiMyHbIX (PaKTOpOB:
NPUPOLbI pearvpyroLmx BeLLeCTB, KOHLIEHTpauun pearmpyrowmx
BeLecTB, TemrnepaTypbl MU MI0OWAAN PeakLMOHHON NOBEPXHOCTW.
Tennosble  3PMEKTbl  XUMUYECKUX  peakuuidi:  3K30- U
3HA0TEpPMUYECKME peakumn. ObpaTvMble peakummn. XuMuyeckoe
paBHOBecue. DaKTopbl, BAWAKOLWIME HA COCTOSAHWME XUMUYECKOro
paBHOBecUs (KOHLEHTpaLWA peareHTOB WW MPOAYKTOB peakuuu,
[aBneHve, Temnepatypa). MpuHumn fle LLaTense

MpakTuyeckoe 3aHATMe Ne 5. OnpefeneHve BAUAHUA
pasINyHbIX (PAKTOPOB Ha CKOPOCTb XUMUYECKOW peakLmu.

TeopeTquCKoe 3aHATHUE. PaCTBOpr.
Buabl pacTBOPOB MO COAEPXaHWIO PAcTBOPEHHOrO BELLECTBa.
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MP 12; MP 13; MP 18; MP 19;
MP6 1; NP6 2; NP6 3; NP6 4;

NP6 5; NP6 8;

OK 01,

NP 23; NP 25;

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

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

OK 01; OK 02;

NIP23; NP 24; NP 34;

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

MP 12; MP 17; MP 21

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

OK 01; OK 02;

NP 23; NP 24; NP 34;

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

MP 12; MP 17, MP21

MP6 1; NP6 2; NP6 3; 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;



3NEKTPONNTUNYECKOM
auccoumnaumm
WOHHbIN 06MEH

PacTBopuMOCTb. OHATUE O AUCNEPCHLIX CUCTEMaX. VICTUHHbIE U
KO/INOWAHble pacTBopbl. MaccoBas [0ns BeLLeCTBa B pacTBOpE.
MoHaTMe 0 BogopogHOM  nokasatene  (pH)  pacTtBopa.
AnekTponutuueckas  guccoumaums.  CuibHble M cnabble
3NEKTPONNTbI, HE3NEKTPONNTLI. PeakLmm NOHHOro 06meHa
Na6opaTtopHoe 3aHATMe Nel. [lpUroTosneHne pPacTBOPOB
3a/]JaHHOI KOHLIEHTpaLNN.

KoHTponbHada pa6ota Nel

Pasgen 2. HeopraHmyeckasa xumus

Tema 2.1.
dun3nkKo-
XUMUYECKME
CBOWCTBa
HeopraHn4eckumx
BELLeCTB

TeopeTudeckoe saHaTue. MeTan/bl

MonoxeHne meTannoB B eprognyecKoii CUCTEME XUMUYECKUX
aneMeHToB. OCOGEHHOCTN CTPOEHWS 3NEKTPOHHbLIX 060/104eK
aTomoB MeTannoB. O6WMe (U3MYECKME CBOWCTBA METa//IOB.
CnnaBbl MET&II0B.  DNEKTPOXUMMUYECKUIA  PAL  HanpPsHXKeHWiA
MeTa/IOB.  XMMMWYECKMe CBOMCTBA  BaXHEMLWMX  MeTan/oB
(HaTpuiA, Kanuin, KanbUWiA, MarHuin, aMtOMUHWIA, UMHK, XPOM,
Xenes3o, medb) U MX coeamHeHuin. O6Lwme crnocobbl Mony4veHus
MeTaN/0B. NpUMeHeHVe MeTaINIoB B ObITY U TEXHUKE
TeopequeCKoe 3aHATUE. HeMeTaﬂﬂbl

MonoxeHne HeMeTanN0B B MeprogMYECKOl CUCTEME XUMUYECKNX
anemeHToB .M. MeHgeneesa N 0COGEHHOCTM CTPOEHMSI aTOMOB.
dusnyeckre CBONCTBA HEMETa/IN0B. AINOTPONMA HEMeTaN10B (Ha
npuMepe KMUcnopoaa, cepbl, gocdopa u yrnepoda). XuMmnyeckme
CBOMCTBA M MPUMEHEHNE BaXKHEWLIMX HeMeTa/loB (rasloreHos,
cepbl, a30Ta, gocdopa, yrnepoga v KpeMHUs) U X COeAUHEHWI
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MP 1; MP 2; MP 3; MP 4;

MP 12; MP 17; MP 21

MP6 1; MP6 2; NP6 3; NP6 4; NP6
5; MPG6 7; NP6 9; MPG 8; MPG 10;

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

NP 23; NP 24; NP 34;

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

MP 12; MP 17; MP 21

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

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

MP 1; MP 2; MP3; MP4;
MP 12; MP 17; MP21
NP6 1, NP6 2; NP6 3;
MP6 4; MP6 5; NP6 10;

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

MP 1, MP 2; MP3;MP 4;
MP 12; MP 17, MP 21
MP6 1; NP6 2; NP6 3;
PG 4; NP6 5; NP6 10;



Tema 2.2.
NaeHTnmkayms
HeopraHuyecknx

BeLLeCTB

(okcnpos, KMCNOPOACOAePXKalmnx  KMC/OT, BOLOPOAHBIX
coeauHeHuin). TpUMEHEHNE BaXXHEMLLUMX HEMETAN/IOB U UX
COeIVHEHWI

TeopeTuueckoe 3aHATUeE. XuUmnyeckme CBONCTBa
HeopraHM4ecKnx BeLLECTB

XUMMYECKMe CBOMCTBA OCHOBHbIX KNacCOB HeopraHUYecKmx
BewlectB  (OKCWAOB, TWMAPOKCMAOB, KWCMOT, Ccone u  Aap.).
"eHeTMYecKas CBA3b HeOpraHMYecKMx BELLECTB, NpUHaaexalmx
K pas/inyHbIM Knaccam. 3aKOHOMEPHOCTW B WU3MEHEHMWN CBOWMCTB
NPOCTbIX BELLECTB, BOLOPOAHBIX COEAMHEHWI, BbICLUNX OKCUAOB U
rMApPoKC10B

MpakTnyeckoe 3aHATKE Ne 6 PeLueHwve NPaKTNKo-
OPUEHTUPOBAHHBIX 3afaHniA Ha CBOWCTBA, COCTaB, MOMYyYEHUE W
6e30nacHOe W1CMo/b30BaHNe HEOPraHNMYecKnX BELLECTB B ObITy U
NpoMeccuoHanbHOM AeATeNbHOCTI YenoBeka

Na6opaTopHoe 3ansTme Ne2. MgeHTUMKaLMA HeOpraHNYeCKnx
BeLlecTB

Pasgen 3. TeopeTM4YeCcKMe OCHOBbI OPraHMYecKon XumMmmm

Tema 3.1.
Knaccugmkauus,
CTPOEHUe n
HOMeHKnaTypa
OpraHnyecKmx
BELLEeCTB

TeopeTuueckoe saHaTue. [pegMeT OpraHNYecKoM XMMUN.

BO3HMKHOBeHMe, pasBUTME W 3HAYeHWe B TMOJYYEHUN HOBbLIX

BELLECTB M MaTepuasioB OpraHNYeckor Xvmmn. Teopusi CTPOEHUS

OpraHuMyeckmx coefmHeHnin A.M. bByTnepoBa, €€ OCHOBHble

nonoxxeHns. CTPYKTYpHble (HOPMYy/bl OpPraHUYecKMX BeLLEeCTB.

Fomonorusa, wu3omepus. XuUMUYecKas CBA3b B  OpraHuMyeckumx
18

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

MP 1, MP 2; MP3; MP4;
MP 12; MP 17; MP21
MP6 1; NP6 2; NP6 3;
NP6 4; NP6 5; NP6 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; MP 21

NP6 1; NP6 2; NP6 3;

NP6 4; MNP6 5; NP6 10;

OK 01; OK 02; OK 04;

NP 23; NP 24; MP 1, MP 2; MP 5;
MP 7, MP 12; MP 13; MP 17; MP
20;

NP6 1; MP6 2; NP6 3;

NP6 4; NP6 5; NP6 8;

OK 01,

NP 23; NP 25; 1P31;
MP 4; MP 18; MP 1; MP 6; MP 17,
MP61; NP6 2; NP6 4; NP6 5; NP6
10



COeANHEHNAX: KpaTHblE CBA3WU, a- U J1-CBA3N.

MpeactaBneHe 0 Knaccuukaumm OpPraHMYecKMX BeLLecTB.
HomeHKnaTypa opraHMyecKux CoefIMHEHWn (cuctemaTmuyeckast) u
TPpBUA/IbHbIE Ha3BaHUA BaXKHENLLINX ﬂpe,qCTaBMTeﬂeﬁ KnaccoB
OpraHn4yeckKnx BeLLECTB

MpakTuueckoe 3aHATMe Ne7. BbINOMHEHME YNpPaXKHEHWIA Ha
CoCTaBneHune (popmyn N 3HaHWE HOMEHKNaTypbl N WU30OMEPUN
OpraHMn4eckKnx BELLECTB.

Paspen 4. Yrnesogopoasl

Tewma 4.1.
Yrnesofopoapl U nx
NnpUpoAaHble
NCTOYHUKN

TeopeTuueckoe saHaTue. [peaenbHble YrneBoaopoab

CocTaB M CTPOEHWe, FOMOMOTMYECKUin psf ankaHoB. MeTaH W
3TaH: COCTaB, CTPOEHWE, (PU3NYECKMEe W XMMUYECKMe CBOICTBA
(peakLun 3aMeLLEHNs U TOPEHUS!), MOMYyYeHNe U NMPUMEHEHVE.

TeopeTuueckoe saHaTue. HenpeaenbHble yrnesoaopopbl.
AnNKeHbl: COCTaB W CTPOEHWe, TOMOMOTUYECKUIA psf. DTUNEH W
MPOMWEH: COCTaB, CTPOEHME, (U3MYECKME W XUMUYECKUE
cBoiicTea  (peakuuu TMAPVPOBAHNS, ra/I0reHMpoBaHus,
ruapatauun, OKUCMEHUS W MONMMEPU3aLUun) MonydeHune W
NPUMEHeHMe.

TeopeTuyeckoe 3aHATue. HenpeaensHble yriesoL0poabl

AnkagveHbl: 6yTaaneH-1,3 1 meTunbyTtagmeH-1,3, XMMUYecKoe

CTPOeHMe, CBOWCTBA (peakuus MoAuMepusaumun), npUMeHeHne
19

OKO01; MK 1.1;

NP 23; NP 24; NP31;

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

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; 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; 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; MP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; 1P 29; /P
32;



Tema 4.2.
dun3nko-
XUMUYECKune
CBOICTBa
yrNneBooposaoB

Tema 5.1.

CnupTel. deHon

(85 cMHTE3a NPMPOAHOro N CUHTETUYECKOrO Kay4vyKa U Pe3uHbl).
AJIKMHBI: COCTaB U 0CO6EHHOCTU CTPOEHWS, FOMONOrUYECKUI PAL.
AUETUNIEH:  COCTaB, XMUMWYECKOe CTPOeHue, (U3nNYecKme |
XUMUYeCKue CBOWCTBA (peakumm rmapvpoBaHms,
rafloreHNpoBaHns,  rugpatauum  ropeHus),  MnonayyeHve U
npumeHeHne (MCTOYHWK BbICOKOTEMMEPATYPHOro njaMeHn [Ans
CBapKu 1 pe3kn MeTasioB)

TeopeTuueckoe 3aHsTre. APpOMaTUUECKme Yyrnesoaopoabl
BeH30n n ToNyon: cocTtas, CTPOEHWE, (PU3NYECKME U XUMUYECKME
CBOMCTBA (peakuuy rasloreHMpPoBaHns 1 HUTPOBAHWSA), NONyYeHne
N npyMeHeHne. TOKCMYHOCTb apeHoB (BNUsHMe 6eH30/Ma Ha
OpraHunsm 4eslI0BeKa). "eHeTUYecKas CBA3b mexay
yrnesogopofamu, NpuHaANexallMmMmn K pas/iniyHbiM Kiaccam.
MpupoAHbIE  WUCTOYHUKWM  YrneBoAoposoB. [pupoaHbIA a3 u
MonyTHble HeTAHble rasbl. HedTb M €€ NpPOMCXOXAeHNe.
Cnocobbl  nepepaboTKM  HepTU:  MEeperoHka, KPEKUHT
(Tepmuyeckmii, KaTa/IMTUYeCKmnin), NnUponu3. MpoayKThbI
nepepaboTKn HeTU, MX MPUMEHEHME B MPOMbILLIEHHOCTU U B
ObITy. KaMeHHbIn yronb 1 NPoAyKTbl ero nepepadboTku
Na6bopaTtopHoe 3aHsaTUe Ne3. [lonyyeHMe 3TUNEHA U U3YYEHME
ero CBOWNCTB

Pasgen 5. Kncnopogocogepxau,me opraHMyeckune coeguHeHns

TeopeTuueckoe saHaTue. CNMPTbI U PEHObI.
Kucnopogcoaepxaliue COEAVHEHNS. OCo6eHHOCTY
FMAPOKCUNLHOW Tpynnbl. HOMeHKNaTypa, CTPOeHWe, CBOICTBA U

20

2

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;

NP6 6; MNMP6 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 02; OK 04,

NP 24; NP 26; NP 28; NP 29; NP
30; /1P 34,

MP 7, MP 21,

MP 24; MP 25; MP 48;

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

OK 01; OK 07;
NP 24; NP 25: NP 28: 1P 29;
MP 2: MP 6; MP 12; MP 13; MP



Tema 5.2
Anbaernibl.
KapboHoBble

KWUCNOTB!.

CnoxHble sthupsl

Tema 5.3.
YrneBogpl

MPUMEHEHNE CNMPTOB.

TeopeTnyeckoe 3aHATUe. ANTbAETNbI.

Anbaernabl U KeTOHbl (hopmanbierung, auetanbieruf, aueToH):
CTPOEHME, (PM3NYECKME U XMMUYECKMe CBOICTBA (peakumm
OKUCNEHMS UM BOCCTAHOB/IEHWS,  Ka4yeCTBEHHble  peakuun),
nosny4YeHne 1 NPUMeHeHVe.

TeopeTnueckoe saHAaTue. KapboHOBbIE KUCNOTBI.

OAHOOCHOBHbIE MpeferbHble KapO6oHOBbIe KUCMOTbI (MypaBbiHas
M YKCYCHas KWUCMOTbl): CTPOEHMWE, (DMU3NYECKME W XMMUYECKUe
cBorcTBa (06WMe CBOWMCTBA KWUCMOT, peakums aTepudmkaumn),
noflyyeHne 1 npumeHeHve. CTeapyvHOBas U ONEMHOBAsS KUC/OTbI
KaK npeAcTaBUTENM BbICLUMX KapOOHOBbIX KMUCAOT. Mbina Kak
COMN BbICLUMX KapbOHOBbLIX KUC/OT, X MOHOLLEe AencTBME

TeopeTtuueckoe 3aHaTme. CNOXHbIE 3PMPBbI

CnoxHble 3(hmpbl  Kak MpOu3BOAHbIE  KapOOHOBbLIX  KUC/OT.
fmaponns  CcnoXxHblX  3agumpos.  XXupbl.  TMAPOM3  XXMPOB.
IMpumeHeHVe XNPoB. bronornyeckas posb X1pPoB

TeopeTuueckoe saHatue. Knaccugpukaums yrnesogos

YrneBofbl: CoCTaB, Knaccudmkaums yrnesogos (MOHO-, Au- W
nonucaxapugbl). [OKo3a - NPOCTEWLIMIA  MOHOCaxapug:
0COBEHHOCTW CTPOEHWUA MOJEKYSbl, (M3NYECKME U XUMUYECKMEe
CBOWCTBA I/1HOKO3bl (B3aUMOZENCTBME C rMAPOKCUaoM meau (I1),

21

18; MP 19; MP 20; MP 48;

MP61; NP6 2; NP6 4,

MP6 5; MP6 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;

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; NP6 2; NP6 4;

MP6 5; NP6 6; NP6 10

OKO01; OK 02; OK 04;

NP 24; NP 25; 1P 28; NP 29; NP
32;

MP 2; MP 6; MP 12; MP 13; MP
18; MP 19; MP 20; MP 21; MP 24;
MP 25; MP 48;

MP61; NP6 2; NP6 4;

MP6 5; NP6 6; 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;



Tema 5.4.
dunsnko-
XUMUYECKNe
CBOICTBa
KMCNOPOLOCOAEPKa
LLIMX OpraHNYecKmx
COEIMHEHWI

OKWC/EHMe amMmuadHbIM  pacTBOpOM okcupa  cepebpa (1),
BOCCTaHOB/IEHNE, GPOXEHME T/HOKO3bl), HaXOXAeHWe B MPUPOAE,
npUMeHeHne rI0KO3bI, oronornyeckas po/ib B
XWU3HEAeATeIbHOCTU  OpraHM3Ma  YenoBeka.  POTOCUMHTES.
dpyKTO3a Kak n3omep rKo3bl.

Caxaposa - npefAcTaBuTENb AMcaxapuios, MMAPOM3 caxaposbl,
HaxoXjeHve B MPUPoAe 1 NpPUMeHeHNe.

TeopeTnueckoe 3aHATue. [lonncaxapuppl

Kpaxman u uenntonosa Kak npupogHble nonvmepbl. CTpoeHue
KpaxMana v Lenntonosbl, (ru3nMyeckne nm XMMMUYECKMe CBOMCTBA
Kpaxmana (rmgponmns, KauyecTBeHHas peakums C MoAoMm)

MpakTuyeckoe 3aHaTue No 8 COCTaBleHNE CTPYKTYPHbIX
(hopMy/1 1 BbINOSIHEHWE YNPAXKHEHWIA HA HOMEHKNATYPY CNPTOB.

MpakTuyeckoe 3aHsaTMe Ne 9 ViccnegoBaHue W aHanus
XUMUYECKMX W (IU3NYECKMX CBOMCTB  KMUCMIOPOLOCOAEpXKaLLnX
OpraHMyecKnx CoeUHeHNI

22

MP 25; MP 48;
MP61; NP6 2; NP6 4;
MP6 5; MP6 6; NP6 10

OK 01; OK 02; OK 04,

NP 24; NP 25; 1P 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; MP6 2; NP6 4,

MP6 5; NP6 6; MP6 10

OK 01; OK 02; OK 04,

NP 24; NP 25; 1P 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;

MP6 5; NP6 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; MP 21; MP 24;
MP 25; MP 48;

MP6 1; MP6 2; NP6 4;



Pasgen 6. AsoTcofepxXalw,ue opraHNYeCcKmne coejuHeHnd

Tema 6.1.
AMMUbI.
AMWHOKNCNOTHI.
benkn

TeopeTunyeckoe 3aHATHE. CtpoeHue 7 CcBOICTBA
a30TCOAEePXKaLMX OpraHNYecKX CoeaMHeEHWIA

AMVHbI: MeTUMaMUH - NPOCTeAWniA npeLcTaBUTeNlb aMUHOB:
COCTaB, XUMWUYECKOe CTPOeHWE, (U3NYECKME U  XUMWUYECKMe
CBOWCTBA, HAXOXAEHMWe B MPUPOJE.

AMVHOKMUCNOTbI KakK aM(oTepHble OpraHN4Yeckne CoefnHeHMs.
Pun3nyeckne N XMMMYECKMe CBONCTBA aMMHOKMCOT (Ha npumMepe
ravumHa). buonornyeckoe 3HayeHe aMMHOKMCIOT
TeopeTuueckoe 3aHsaTue. benkn

MenTngpl.

Benkn Kak npupogHbie nonumepsl. [lepBuyHasa, BTOpUYHasA U
TPeTUYHasA CTPYKTypa 6efKoB. XMMWUYecKue CBOWMCTBA OE/IKOB:
rMAPONU3, AeHaTypauus, KaueCTBeHHbIE peakLmmn Ha besku

KoHTponbHasa pa6ota Ne2

MpakTuueckoe 3aHaTue Ne 10 lKccnegoBaHne CBOWCTB U
06Hapy>keHne 6enKoB

23

NP6 5; NP6 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;

MP6 5; NP6 6; NP6 10

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; MP 21; MP 24;
MP 25; MP 48;

MP61; NP6 2; MNP6 4;

MP6 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; NP6 2; NP6 4;

MP6 5; NP6 6; NP6 10



Pasgen 7. BbICOKOMONEKYNApPHbIe CoOegnHEHNA

Tema 7.1.
[MnacTmacchl.
Kayuykn. BonokHa

MpakTuueckoe 3aHaTue Ne 11 O3HaKOMSeHVWe C ob6pa3uyamu
NPUPOAHBLIX N NCKYCCTBEHHBLIX BOJ/TOKOH, M1acTMacc, Kay4yKoB

Pasgen 8. Xumunsa B 6bITy M NPpON3BOACTBEHHOI AeATENbHOCTUN YenoBeKa

Tema 8.1.
Xnmuyeckume
TEXHO/0rNn B

NOBCEAHEBHOMN 1
npogeccuoHabHOM
[lesTeNIbHOCTU
YenoBeKa

TeopeTuueckoe saHaTue. XMUA B ObITY 1 B Npodieccum
MpaBuna 3KONOrMYECKN LeN1ecoobpasHoOro nosefeHns B ObITy U
TPY/ZOBOI [eATeNbHOCTU B LIENAX COXPaHEeHMsi CBOEro 340p0BbS U
OKpY>KaloLleil NpUpOAHOM cpefbl, OMacHOCTb BO3AEWCTBUS Ha
XXVBble OpraHn3mbl OpPraHNYecKmnx BELLECTB OTAE/bHbIX K/1acCoB
(yrneBogopofbl,  COMPTI, (beHOMbI,  XNOpOpraHn4eckume
NMPOM3BOAHbIE, anbAervabl W Ap.), MokasaTeNb NpeaenbHo
[0MYCTUMOWM KOHLEHTPaLMK 1 ero UCnosib30BaHue.
TeopeTuueckoe 3aHaTue. HOBeWLIME AOCTMXKEHMS XUMUYECKOWN
HayKV Y XMUMNYECKOA TEXHO/OMMN.

Po/b XMUK B 06ecneyveHnn 3KONOrMYeCKOon, SHEPreTUYecKom u
nuLeBoin 6e30MacHOCTA, PasBUTUM MeAMLMHBI, CO3A4aHNN HOBbIX
maTepuanoB (B 3aBMCMMOCTM OT BMAA NPOKECCMOHA/IbHOM
[eATeNIbHOCTN), HOBbIX WMCTOYHMKOB 3Heprun (anbTepHaTUBHbIE
MCTOYHUKN 3Heprum). TOHATME O Hay4YHbIX MeTodax MO3HaHWS
BELLECTB M XUMUYECKMX peakuunin. lMpefcTtaBneHust 06 06LMX
HaY4HbIX MPUHUMNAX MPOMBILIEHHOrO MOAYYEHUS BaXKHEMLIMX
BELLECTB (Ha Npumepax NPOM3BOACTBA aMMMaKa, CEPHOI KUCOTbI,
MeTaHo/a).
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OK 01; OK 02; OK 04;

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

MP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04; OK 07,
MK 4.2;

NP 25; NP 32; JIP 26;

NP 27; NP 28; JIP 29;

MP 1; MP 2MP 24; MP 25; MP 48;
MP61; MNP63; NP6 6; NP6 9; NP6
1O,

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

MK 4.2;

NP 25; NP 32; JP 26;

NP 27; NP 28; NP 29;

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



MpakTuyeckoe 3aHaTue Ne 12. COCTaBNEHME KEWCOB Ha TeMy
«[pUMeHeHNe  XMMUYECKMX  BELEeCTB U TeXHOMorniA B
aBTOMOOW/IECTPOEHUN»

Kelicbl (C yyeToM Oyayulein npotheccUoHanbHOW AeATeNIbHOCTI)
Ha aHanM3 MHgopMauMm O MNPOU3BOACTBEHHOM [AeATeNIbHOCTU
4esioBeKa, CBA3aHHON C NepepabOTKOM M NOMyYeHWeM BeELLECTB, a
TaKXXe C 3KOJIOrnyeckor 6e30nacHOCTbIO.

MpakTuyeckoe 3aHaTMe Nel3. 3allMta KeilcoB Ha Temy
«[pYMeHeHNe  XMMUYECKUX  BeLlecTB W TEXHONOrMA B
aBTOMOOWNECTPOEHNUM»

MpeacTaBneHne pe3ynbTaToOB PeLUEHNS KeWCOoB (BbICTYMIEHUE C
npeseHTaLmein)

MpomexyTouHasa aTTectauma (AU EHepeHUMPOBaHHbIN 3a4eT)

Bcero:

25

82

10

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

MK 4.2;

NP 25; NP 32; J1P 26;

NP 27; NP 28; J1IP 29;

MP 1; MP 2MP 24, MP 25; MP 48;
MP61; MNP63; NP6 6; NP6 9; NP6
tO,

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

MK 4.2

NP 25; NP 32; 1P 26;

NP 27; NP 28; 1P 29;

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



3. YCNOBNA PEAJTSALUN TTPOIPAMMBbBI YYEBHOI O NMPEOMETA

3/1. MaTtepuasibHO-TEXHNYECKOe obecrneyeHme

[ns  ocBoeHMs nporpammbl yyebHoro npegmetra OOIM6/12 Xumua B
OBMNOY «K3MT» wnmeeTca y4yeOHbIN  KabuHeT  «ECTeCTBEHHOHAY4HbIe
ANCUMNANHBI.

[MomeLLeHNe KabuHeTa OCHALWEHO TMMOBLIM 060pPYAOBaHWEM, B TOM YuC/e
cneyvanuM3vpoBaHHOM  y4yebHOM  MebGenbtd M CpefcTBaMM  00Yy4eHWs,
HEOOXOANMBbIMA AN BbINOMHEHUS  TPebOBaHU K  YPOBHK  MOATOTOBKM
0byyaroLmxcs.

OcHallleHne y4ebHOoro KabuHeTa:

- nocafovHble MecTa Mo KOMMYeCTBY 00y4aroLmxcs;

- paboyee MecTO npenojaBaTens;

- NpodeccroHaIbHO-OPUEHTUPOBaHHbIE 3aaHNA.

AnpakTnyeckne marepuansi:

-MeTOAMYecKMe pPeKOMeHZaLMN No BbIMOHEHMIO NPaKTUYeCKUX paboT Mo
yuebHOMY npeamety OOIM6.12 Xumuns;

- KOMMJIEKT 3afjaHnin ANs NPoBefeHNS NMUCbMEHHbIX KOHTPO/bHbLIX PaboT;

- KOMIeKT 3afaHni Aons npoBeseHns MUCbMEHHOI 0
AndepeHUMpoBaHHOrO 3a4eTa.

TexHU4YecKme cpefcTBa 00yYeHUs:

- MEPCOHa/IbHbIA  KOMMbIOTEP  C  JIMUEH3UOHHbIM  MPOrpamMmHbIM
obecneyeHunem;

- MPOEKTOp C 3KPaHOM.

3abl:

BubnmnoTeka, YnTasibHbIN 3a/1 C BbIXOAO0M B CETb VIHTEPHET.

3.2. VIH(hopmaumMoHHOe 0becneyeHme peasmsaumm rnporpamMmmbl

Ona peanusaumn nporpammbl B 6M6nnoteyHom oHae OBIMNOY «KOMT»
MMEKTCA MeyaTHble U 3MEeKTPOHHble 06pa3oBaTefibHble M MH(OPMaLWOHHbIE
pecypcbl Ana 1UCMob30BaHUA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIe UCTOYHUNKN

1 AH(UHOreHoea W.B. Xumusa: y4eOHWK W NPaKTUKyM [ANS CpeaHero
npoeccrnoHanbHoro obpasosaHusa/ W.B. AHguHoreHosa, A.B. babkos, B.A.
[MonkoB. — 2-e u3A., ucnp. n gon.— Mocksa: M3gatensctso KOpait, 2025. —
291 c¢. — (MpodeccnoHanbHoe obpasosaHne). — ISBN 978-5-534-11719-6. —

26



TeKcT: anekTpoHHbIA // ObpasoBatesnibHass nnaropma KOpant [cainT]. — URL:
https://urait.ru/bcode/538526

3.2.2. lonoNHUTE/IbHbIE UCTOYHNKN

1 AH(uHoreHoBa W.B. Xumwusa. basosbli ypoBeHb: 10—11 Knacchl:
yuebHUK ans cpegHero obuiero obpasoBaHus/ N.B. AH(uUHoreHosa, A.B. Babkos,
B.A. lNonkos. — 2-e u3g., ucnp. u gon. — Mocksa: M3gatensctso HOpaiT, 2025.
— 290 c¢. — (O6uieobpasoBaTenibHbll UNMKI). — ISBN 978-5-534-16098-7. —
TeKCT: aneKkTpoHHbIA // Ob6pasosatenbHad nnatopma HOpaint [cainT]. — URL:
https://urait.ru/bcode/544870

2. XvIMus: y4ebHUK 419 cpefHero npogeccnoHanibHoro obpasosaHms/ FO.A.
INebepes, I'.H. dagees, A.M. lNony6es, B.H. LLlanosan; nog obuiein pegakuuein
I.\H. ®ageeBa. — 2-e u3g., nepepab. n gon. — Mocksa: M3gaTenscTBo HOpawr,
2024, — 431 c¢. — (lMporeccnoHanbHoe obpasosaHne). — ISBN 978-5-9916-
7723-3. — TeKcT: aneKTpoHHbIA // Obpa3oBaTenibHas nnargopma KopaunT [cainT].
— URL: https://urait.ru/bcode/537876

3. MapTtbiHoBa T.B. Xumusa: yyebHMK W MPakKTUKYM [0S CPefHero
npoeccnoHanbHoOro obpasosaHus/ T.B. MapTbiHOBa, W.B. AptamoHoBa, E.b.
CoayHOB; nog obulen pegakumein T.B. MapTbIHOBOW. — 2-€ 134., UCnp. U gon. —

Mockea: W3paTensctBo HOpant, 2025. — 368 c.— ([MpoteccroHansHoe
obpasoBaHne). — ISBN 978-5-534-11018-0. — TeKCT: 3NeKTPOHHbIA [/
O6pa3zoBaTe/ibHas nnargopma FKOpant [cawrT]. — URL:

https://urait.ru/bcode/536721
4. Hukonbckni  A.b.  Xumnsa: y4yebHUK W NPakKTUKYM 010 CPefHero
npoceccnoHasbHoro obpasosaHus/ A.b. Hukonbckuin, A.B. CyBopoB. — 2-e u13f,.,

nepepab. n pgon. — MockBa: WM3pgatenbctBo HOpaiT, 2025. — 507 ¢ —
(MpoteccnoHanbHoe o06pasoBaHne). — ISBN 978-5-534-01209-5. — TekKcT:
ANeKTPoHHbI // O6pasoBaTenbHas nnatgopma Hpant [caint]. — URL:

https://urait.ru/bcode/538279

3.2.3. "HTepHeT-pecypchbl

1 Poccuiickass  9MeKTPOHHas  LWKona [OnekTpoHHbIM  pecypc] URL:
https://resh.edu.ru/

2. VIHoypok [DnekTpoHHbIin pecypc] URL: https://infourok.ru/

3. Pewy EIM3. Xumuna [OnekTpoHHbln pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPO/J1b 1 OLEHKA PE3YJIbTATOB OCBOEHUNA YUEBHOI O

KoHTponb 1

PacKpbIBalOTCH  uepes

NMPEOMETA
OLIEHKA pe3yMbTaTOB OCBOEHMS Yy4eGHOro npeameTa
AVCUMNIMHAPHbIE  Pe3y/bTaTbl, HafpaBNeHHble Ha

(hopmmpoBaHMe O0OLUMX W MPOMECCUOHA/IbHBIX KOMMETEHLUMIA MO pa3denam u
TeMaM cofiepXKaHusi y4ebHOro matepuana.

Obuwas /
npogeccMoHanbHas
KOMMNEeTeEHUWNA

OK 01. BbibupaTb crnocoo6sl
peLLeHns 3agau
NpodeccroHanbHOM
[eAaTe/IbHOCTH
NPUMEHUTESNIBHO K PasinyHbIM
KOHTEKCTam

Paspgen / Tema

Pasgen 1, Tema 1.1, Tema
12, Tema 13, Tema 1.4,
Tema 15, Tema 1.6, Tema
17

Pasgen 2, Tema 2.1, Tema
2.2

Pasgen 3, Tema 3.1

Pasgen 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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Twunel OLUEHOYHbIX
MepoOnpuUATKii

TecTnpoBaHue

YCTHBIA onpoc
MpeacTaBneHne  pe3ynbTaToB
npakTUYecKnx paboT
MMpenctasneHne  pesynbTaToB

nabopaTopHbIX paboT
PelLeHne XnmMmnyeckux 3agau
KoHTponbHas paboTa

TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHne  pe3ynbTaTos
npakTUYecKnx paboT
lNpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
CocTaBneHue ypaBHeHWiA
peakumin

PeLLeHve XMMmUyeckKmnx 3atay
TecTupoBaHue

lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
CocrasneHue ypaBHeHWA
peakLmin

PelueHne xummnyeckux 3agad
TecTupoBaHue

YCTHbIA onpoc
MpefcTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
CocrasneHuve ypaBHeHWi
peakuuin

TecTupoBaHue

YCTHbIA onpoc



OK 02. Vicnonb3oBaTb
COBPEMEHHbIE cpeacTea
NMouncka, aHanm3a n
NHTeprpeTauumn MHgopmalmm
" NH(OPMaLNOHHbIE
TEXHONOrNN ANSi BbINOJIHEHUS
3afa4 npogeccroHanbHoOM

LEeATENbHOCTU

Paspen 7, Tema 7.1

Pasgen 8, Tema 8.1

Pasgen 1, Tema 1.2, Tema
14, 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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lNpencTaBneHne pesynbLTaToB
npaKTUYecKnx pabot

PelueHne xummnyeckunx 3agad
YCTHbIiA onpoc
lNpencTaBneHne pesynbTaToB
npaKTU4YeckKmnx pabot
TecTmpoBaHue

YCTHbIA onpoc

Kelic 3agaHus

TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToB
NpakTUyecknx pabot

PelueHne Xxummnyeckmx 3agau
KoHTponbHas pabota

TecTupoBaHue

YCTHbIA onpoc
MpefcraBneHne  pesynbTaToB
NpakTU4eckmx pabot
MMpenctasneHne  pesynbTaToB
nabopaTopHbIX paboT
CocrtasneHve ypaBHeHWA
peakuuii

PelLeHne Xnmnyeckux 3agau
TecTnpoBaHue

YCTHBIA onpoc
MpeacTasneHne  pesynbTaToB
nabopaTopHbIX paboT
CocraBneHuve ypaBHEHWiA
peakuuii

PeLLeHne XMMUYeCKMX 3adaq
TecTmpoBaHue

YCTHbIA onpoc
lNpencTaBneHne  pesynbTaToB
NnpakTUyecknx pabot
CocTaBneHue ypaBHeHWiA
peakuuin

TecTnpoBaHue

YCTHbIiA onpoc
MpeacTaBneHne  pesynbTaToB

NpaKTUYecKnx paboT

PelLeHne XnmMmnyeckmx 3agad
YCTHbIiA onpoc
lNpencTaBneHne pesynbTaToB
NPaKTUYeCcKnx paboT



OK 04. AheKTUBHO
B3aMMO/eCTBOBaTb 7
pabotaTb B KO/NEKTMBE U
KomaHze

OK 07.  CopelicTBoBaTb
COXPaHEHUIO  OKpY>KatoLLei
Cpefbl, PEeCypCOCOEpexeHuto,

NMPUMEHATb 3HaHUA 06
N3MEHEHUN Knmmara,
MPUHLAMbI 6epexxnneoro
NMpou3BOACTBa,  3PdeKTUBHO
[eCTBOBATb B Ype3BblYanHbIX
cuUTyaumsax

MK 4.2. TlnadupoBaTb W
OpraHu13oBbIBaTh
MeponpuATUS rno

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, Tema5.4

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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TecTupoBaHue

YCTHbI onpoc

Kelic 3agaHus

MMpeacTaBneHe  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc

MMpenctasneHne  pesynbTaToB
npakTUYecKnx paboT
MpefcraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
Cocras/eHue ypaBHEHWI
peakuui

PeLLeHne XMMMYecKnx 3aga
YCTHbI onpoc

MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
CocraBneHue ypaBHeHWA
peakuui

PelLeHne XnMmnyeckmx 3agad
YCTHbIn onpoc

lNpencTaBneHne pesynbLTaToB
NpPaKTUYecKnx paboT
Cocrtas/eHue ypaBHEHWI
peakuui

YCTHbIiA onpoc
lNpeacTtaBneHve  pesynbTaToB

MpaKTUYecKmX paboT

PeLLeHne XMMUYeCKMX 3adaq
YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc

Kelic 3agaHus

lNpeacTaBneHne  pesynbLTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc

TecTnpoBaHue

YCTHbIN onpoc

Kelic 3agaHus

TecTnpoBaHue
YCTHbI onpoc

lNpencTaBneHne pesynbLTaToB



COOMI0AEHUNIO HOpM MPaKTUYECKNX paboT
6e30nacHbIX YCNoBUA TPYAA,  Pasgen 8, Tema 8.1 YCTHbI onpoc
11 KOMINJIEKCOB Keiic 3aaaHms

TunoBble 3afjaHMUSA [AN1A  OLUEHKW OCBOEHMS Yy4debHOro npegmeTa
(TEKYLLNIA KOHTPOSIb)

Twunosble 3ajaHnA YCTHOIO onpoca

1. CchopmynupyitTe onpeaeneHne noHATUS. ..

2. ChopMynupyiTe 3aKOH UK Npasuio...

3. MNMpoaHanunsnpyiTe CBOMCTBA...

4. B Kaknx eguHuLax U3mMepseTcs BeNYNHA...

5. OnuwnTe CTPOEHME... 1 clenaiTe BbIBOAbI

6. PacrnosHaiTe Xumuyeckue seneHns (peakumm)...

7. OxapakTepusyinTe XMM1UYeCKne CBOMCTBA...

8. UT0o nexxnt B OCHOBe Knaccugukauuu...

TvNoBOe TECTOBOE 3afaHne

1 TecToBble 3a1aHMS1 OTKPLITOro TUNa:

- [1OMOJIHEHMS;

- CBOOOAHOI0 N3/OXEHMS.

2 TecToBble 3afaHNs 3aKPbITOro TuNa:

- a/lbTEPHATMBHbIX OTBETOB

- MHOXeCTBEHHOr0 BbI6OPA;

- BOCCTAHOB/EHWS COOTBETCTBUS,

- BOCCTaHOB/eHWe NocneAoBaTelbHOCTU.

MpakTnyeckas paboTa Nel

PelueHve 3afa4 Ha KO/IMYECTBEHHbIE 3aKOHbI B XMMUW.

3ajaHue.

[Monb3ysacb  [MepnoaMyecKo  CUCTEMOM  3/IEMEHTOB,  paccuuTanTe
OTHOCUTENbHYHO MOMEKY/IAPHYH0 MacCy BeLLEeCTB

OnpefennuTb Kakoe KOIMYeCTBO BELLECTBA COAEPXKUTCS B BELLLECTBE MACCOM

OnpefennTb Maccy BeLecTBa KO/IMYECTBOM BeLLECTBA ...

CKO/IbKO CTPYKTYPHbIX e4UHWL, COAEPXXMUTCA B BELLECTBE MacCoM

Kakyto maccy 6yfeT nMeTb ra3 00bEMOM ... NPY HOPMaJIbHbIX YCI0BUAX?

OnpefennTb NMIOTHOCTA ra3006pasHbIX BELLECTB M0 BOLOPOAY M MO BO3LYXY

PaccunTalniTe MacCcoBytO OO 3/1IEMEHTA B BELLECTBE

MpakTuyeckan paboTta Ne2
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AHanM3  NepuoanMyecKuX 3aKOHOMEPHOCTeM W MX B3aMMOCBA3N  CO
CTPOEHMEM aTOMOB

3ajaHue.

icnonb3ya nepuoauyeckyrd CUCTEMY XMMWUYeCKUX 3nemeHtoB .U
MeHzeneesa, CpaBHUTbL XUMNYECKUE 3/IEMEHTbLI MO MX MonoXeHuto B NCX3, gatb
M XapaKTEPUCTUKY.

MNpakTnyeckaa pabota Ne3

PelleHne  nNpakTUYeCKMX  3afaHUiA  Ha  COCTaBfIEHMe  3/IEKTPOHHO-
rpaduyeckmx hopmyn afneMeHToB 14 nepmonos

3ajaHue.

CocTaBuTb 3/1eKTPOHHO-Tpauyeckmx opmyn saneMeHTos 1—4 neprosos

OnpefennuTb TUM XUMNYECKOW CBA3M

CocTaBuTb CXembl 06pa30BaHUA MOHHON, META/INIMYECKON M KOBASIEHTHbIX
CcBA3ei

MpakTuyeckan paboTta Ne4

PeLLleHVe NpakTUYeCcKUX 3afaHUin Mo Knaccugmkauumn, HOMEHKnaTtype W
XUMUYECKMM (POPMYNam HeopraHMyeCcKnX BeLLEeCTB Pas/IMYHbIX K1accoB

3ajaHue.

OnpefenuTb, K KakoMy KnacCcy npuHagnexar BellecTBa U pgaTb UM
Ha3BaHus.

PelnTb pacyeTHble 334241 Mo YPaBHEHNAM XUMUYECKNX PeakLUiA.

MNpakTnyeckasi pa6ota N5

OnpefeneHve BAVSHUA Pa3iMYHbIX (PaKTOPOB Ha CKOPOCTb XUMWYECKOM
peakumu.

3ajaHue.

PelunTb pacyeTHble 334ayn UCMONb3ya (opMy/y BbIPpaXKEHUA CKOPOCTU
peakuun.

OnpefennTb CMeLLEHMEe XMMNYECKOrO PaBHOBECUSI B 0OpaTUMbIX peakumuax
NPy U3MEHEHWW YCNOBWA.

MNpakTnyeckas pabota Ne6

PelleHne nNpaKTUKO-OPUEHTMPOBAHHbLIX 3aAaHui Ha CBOWCTBA, COCTaB,
nofyyeHne n 6e30MacHOe WUCMO/b30BaHWE HeOpraHWYecKnX BELLECTB B ObITY U
NMPOMECCUNOHAIBHON AeATEe/IbHOCTUN YesioBeka

3afjaHue.

OcyLLecTBUTb MpeBpaLLeHnst Mo CXeme, AN peakuuMid MOHHOro obmeHa
COCTaBUTb MOJHbIE N COKPALLEHHbIE MOHHbIE YPaBHEHUS peakLuii

MpakTnyeckas paboTta Ne7

BbiNONHeHWe  yMpaXKHEHWA Ha  COCTaBlieHMe  (opMy/nl U 3HaHWe
HOMEHKNaTypbl U U30MEPUM OPraHUYecKMX BeLLECTB.
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3ajaHue.

HasBaTtb BeLlecTBa Mo CUCTEMATMYECKO HOMEHK/IATYpe.

CocTaBuTb CTPYKTYPHYIO (hopmy Yy YrneBoLopoa no ero HassaHuto

CocTaBbTe CTPYKTYpPHble (DOPMY/ibl NU30MEPOB U FOMOJ/IOr0B

MNpakTnyeckasi pabota Ne8

CocTaB/ieHMe CTPYKTYPHbIX (hOPMY/ U BbINO/IHEHWE YNPaXXHEHWUIN Ha
HOMEHK/IaTypy CnupToB

3ajaHue.

HasBatb BeLlecTBa No CMCTeMaTUYECKOM HOMEHKATYpe.

CocTaBUTb CTPYKTYPHYHO (hopMy/y CrivpTa no ero HassaHuio

CocTaBbTe CTPYKTYpHble OPMY/ibl M30MEPOB 1 FOMOJIOrOB

PaccMOTpeTb TeHEeTMYECKYHO CBA3b OpraHuWYecKMx BeLecTB, OCYLLEeCTBUTb
NpeBpaLLEeHNs Mo CXeMe.

MNpakTnyeckasi pabota Ne9

WccnepoBaHve M aHaM3  XUMWYECKUMX M (DU3MYECKMX  CBOWCTB
KNC/TOPOLOCOAEPKaLLMX OpraHNYeCKnX CoeJUHEHMIA

3ajaHue.

OCYyLLEeCTBUTb  XMUMUYECKME  peakuuK,  XapakTepusylolime  CBOMCTBA
YKCYCHOW KUCNOTbI, 3TUN0BOr0 CNvpTa 1 rmuepuHa.

[MpoBeaeHve, HabNOAEHME N ONCaHNE AeMOHCTPALUOHHbIX OMbITOB:

ropeHve CnupTOB, KayeCTBEHHble peakuMW OAHOATOMHbLIX CMUPTOB
(okucneHune staHona okcuaom megu (1)),

MHOr0aTOMHbIX CNUPTOB (B3aUMOAEWCTBUE TULEPUHA C TUAPOKCULOM
megn (11),

anbAernaoB (OKMC/EHMe amMuadHbIM PacTBOPOM OKcuaa cepebpa® wu
rugpokcugom meam (I1)

M3yyeHue CBOMCTB pacTBOPa YKCYCHOW K1CNOTI

MNpakTnyeckasi pabota Nel0

iccnenoBaHme CBOMCTB U OB6HapY)KeHNe 6enkoB

3afaHue.

OCYLLECTBUTb XMMUYECKUNE peakumn, XapaKTepusytoLme CBOCTBa OE/IKOB.

HabnogeHne u onucaHWe [eMOHCTPALMOHHbLIX OMbITOB: AeHaTypaums
Oe/IKoB NpW HarpeBaHMK, LBeTHbIE peakummn 6enKkoB

MpakTnyeckas paboTta Nell

O3HakoMneHVe ¢ o6pas3uaMn MNPUPOAHBLIX W UCKYCCTBEHHbIX BOJIOKOH,
nnactmacc, Kay4ykos

3afaHue.

PaccMoTpuTe npeasioKeHHble 06pasLpbl MI1acTMacc, BOMIOKOH UM Kay4yKOB.
Pacripefenimte UX Ha TP TPynnbl: MPUPOLHbLIE, UCKYCCTBEHHbIE N CUHTETUYECKME.
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Kakue 13 BblaHHbIX BELLECTB NonyyatoT (06pasyroTcs) B pesynbrare peakumu: a)
nofmmepusaunn; 6) NOINKOHAeHcaUMn?

MNMpakTnyeckas paboTta Nel2
CocTaBneHne KencoB Ha TeMy «pUMEHEHNE XUMUYECKMX BELLEECTB U TEXHOMOMMI
B aBTOMOOW/IECTPOEHNNY

3afaHue.

BbibpaTb Nt0601 13 NpeacTaB/IEHHbIX KENCOB, OTBETUTb Ha BOMPOCHI Kelica

MNpakTnyeckasi pabota Nel3
3awyta KeicoB Ha Temy «lpUMeEHeHUe XUMWYECKMX BELLECTB U TEXHOMOrMin B
aBTOMOOW/IECTPOEHNM

3ajaHue.

MpeAcTaBUTb OTYET O pPeLUeHMU Keilca B BWUAe Npe3eHTaumu, [OKMaga,
npescTaBfeHNA NPOAYKTa.

JTabopaTtopHasi pabota Nel

[MpuroToBneHre pacTBOPOB 3aaHHON KOHLEHTpaLmN,

3ajaHue.

[Mpon3BecTn BCe HeOOXOAMMbIe pacyeTbl, a 3aTeM MPUroTOBUTL PacTBOPbI
BELLECTB 3a8JjaHHON KOHLeHTpaumn,

PelunTb pacyeTHble 3a4a4n Ha onpefeneHre KOHLEHTpauumM pacTBOPEHHOrO
BeLLleCTBa.

JNabopaTopHasi pabota Ne2

N aeHTUhnkauma HeopraHMYeCKnX BeLLECTB

3ajaHue.

OCyLLEeCTBUTb  XMMUYECKME peakumK, XapaKTepusyroline XMMuUyeckue
CBOMCTBa OKCW0B, KMC/IOT Y OCHOBAHWMN.

OcyLLeCTBMTb pacrno3HaBaHNe HeopraHMYeCKnx BeLLECTB OMbITHbIM NyTeM.

JTabopaTopHas pabota Ne3

[Mony4yeHne aTuIeHa U U3yYeHne ero CBOCTB

3ajaHue.

TpuBrasibHad N MeXAyHapoAHas HOMEHK/aTypa, XMMU4YecKue CBOWCTBA,
CMoco6bl MOMy4YeHnss YrneBofopoAoB. [lonyyeHWe 3TueHA WU U3Y4YeHWe ero
cBoicTB. MogennpoBaHe MOMEKY N XUMUYECKUX MPeBpaLLeHWiA YrneBoA40pOL0B
(Ha npumMepe aTaHa, 3TUNeHa, aueTuIeHa n ap.) Y raoreHonpPon3BoAHbIX

KoHTponbHaa paboTta Ne 1

1. OxapakTepn3oBaTb XMMWUYECKMIA 3/IEMEHT MO ero nonoxexHuto B NCX3.

2. Vicnonb3ysi MeTof, 3/1IEKTPOHHOIo GanaHca, paccTaBbTe KO3WMULMEHTLI B
YPaBHEHUN peakuunn
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3. OnpenenuTtb Maccy rasa npu HOPMasibHbIX YC/I0BUAX, UCMOMb3YyA 3aKOH
ABoragpo

4. PaccumTaiTe MaccoBYHO [0/1H0 3/IEMEHTa B BELLLECTBe.

5. CocTaBUTb MOMHOE W COKpPALLEHHOE WOHHble YpaBHEHWs peakuun K
MOJIEKYNIAPHOMY YPaBHEHUIO peaKkLmu.

KoHTponbHasa paboTa Ne 2

1 K kKaxzgomy 3afaHuio 4yactu A faHbl HECKOJIbKO OTBETOB, M3 KOTOPbIX
TONIbKO O[IMH BEPHbIA. BblbepnTe BepHbIi, No Ballemy MHEHWUIO, OTBET.

2. 3ajjaHne Ha COOTBETCTBME BeLLECTBA U HAXOXAeHWe ero B MpuUpose,
Ha3BaHWe BeLLlecTBa M ero (popmMysa, peareHta 1 Tuna peakumu

3. Hanwucatb ypaBHEHMS XMMUWYECKUX peakuuid, C MOMOLLUBbH KOTOPbIX
MO>XHO OCYLLIeCTBUTb NPeBpaLleHns No CXeme.
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5. OLIEHOYHbIE MATEPUVA/bI ANA MPOMEXXYTOUYHOW
ATTECTAUNW MO YYHEBHOMY TNMPEAMETY

[MpegMeTOM OLEHKW ABNAKOTCA YMEHUA W 3HaHWA.  [pomexxyTo4yHas
arTectayms no ydebHomy npegmery OOI16.12 Xumua nposoauTcsa B hopme
AnhhepeHUMPOBaHHOIO 3a4eTa B KOHLLE BTOPOro cemecTpa.

AnddepeHUnpoBaHHbIA  3a4eT NPOBOAUTCA B NUCbMEHHOW (opme. Ha
BbINO/IHEHWE 3aAaHNin 0TBOAMTCA 2 Yaca (90 MUHYT). 3aueTHas paboTa COCTOUT U3
3 yacren.

YUactb 1 BkntoyaeT 10 3agaHnin (Al - A10). K kaxaomy 3agaHuio gaetcs 4
BapuaHTa OTBETa, M3 KOTOPbIX MPaBW/bHbIA TOMbKO OAMH. BepHoe BbINOMHEHWE
Ka)K[0ro 3alaHns 4acTu 1 OLeHMBaeTcs 1 6asiniom.

YacTtb 2 coctouT 13 3 3agaHuii (Bl - B3), Ha KoTOpble HaAo AaTb KpaTKuid
OTBET B BWAE 4mMCna WU NOCMefoBaTesIbHOCTU Lugp. BepHoe BbINOSHEHWE
Ka)KA0ro 3aflaHns YacTu 2 OLeHMBaeTcs 2 basinamu.

YacTb 3 cogepXut 2 Hambosee CNoXHbIX 3agaHus. 3agaHusa Cl - C2
TpebyloT NOMHOro (pa3BepHyTOro) OTBETa, WMEHT pas/IMyHYr0  CTerneHb
CNOXHOCTM U npefycMaTpuBaloT NPOBepPKY OT 3 [0 5 3/1eMEHTOB COAepXXaHus.
Hannune B 0TBeTe KaXAOro 3/eMeHTa OueHuWBaeTca B 1 6Gann, Mo3IToMy
MaKCMMa/lbHas OLeHKa BEepHO BbLIMOMIHEHHOIO 334aHuA cocTaBndeT oT 3 [0 5
6asinos.

[Mprmep 3apaHUA:

3ajaHue.

Al. B KakoMm pagy XUMMUYEcKMe 3/1eMeHTbl pacroioXKeHbl B Mnopsagke
BO3pacTaHua UxX aTOMHOro paguyca?

1) K-Na-Li

2) Na-Mg-Al

3) 0O-S-Se

4 C-N-O

A2. VIOHHbI XapaKTep CBA3N Hanbosee BbIPaXKEH B COAVHEHNN
1) BeO

2) CaOo

3) MgO

4)  B20s3

A3. B KakoM coefiiHeHMM CTeneHb OKMCNeHWA a3oTa paBHa -3?
1) KNO02

2)  NH4CI

3) KNO3

4)  N203
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A4. Kakoil okcupg pearnpyeTr ¢ pactBopom HC1l, HO He pearupyeT C
pactBopoMm NaOH?

) co2
2) SO3
3) P20s
4) MgO

A5. XMnyeckasa peakunsa BO3MOXKHA MEXXY pacTBOpamu
1)  NaOH nBa(NO03)2

2) FeCI2HMgS04

3) HC1 n KNO3

4)  Na2504un Ba(OH)2

A6. ByTeH -1 ABNAeTCA CTPYKTYPHbLIM M30MepoM

1)  byrtaHa
2)  UwuknobyTtyHa
3) bytnHa

4)  bytaguneHa

A7. B cooTtBeTcTBUM C npasuioM MapKOBHUKOBa nNpUCOeanHeHNe
6poMOoBOAOPOAA K 2-METUINPOMNEHY NPUBOAUT K 06pa3oBaHuMIO

1)  2-MeTun-1-6pomnpornea

2)  2-MeTun-1-6pomnponaHa

3)  2-meTun-2-6pomnponaHa

4)  2-meTun-2-6pomnponeHa

Asg. CeexeocaxaeHHbI ruapokeng meaun (1) pearnpyet ¢

1) [MponaHoiom

2) [nnueprHoOM

3)  OTWNOBbLIM CMIMPTOM

4)  [OAn3aTnnosbIM 3OMPOM

A9. Tlpn B3aMMOLENCTBUN MypaBbMHOW KUC/IOTbI C MNponaHonoM-1 B
MPUCYTCTBUM CEPHO KNCNOTbI 06pasyeTcs

1)  Mponundgopmunat

2)  Wsonponungopmmart

3)  [Mponunauerat

4)  WN3onponunaueTart

A10. Peakupueit aTepumnkaumm SnseTcs

1)  HCOOH +KOH -*HCOOK +HD

2)  CH3COOH + CH30H CH3COOCHs3+ H2

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

4) C2H50OH + HC1 -> C2H5CL + HAD
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B1l. YcTaHOBMTE COOTBETCTBME MEXY Ha3BaHMEM COEAUHEHUS W OOLLEl
thopMyoli rOMONIOrMYECKOro psifa, K KOTOPOMY OHO NMPUHAANEXUT

Ha3saHuve coefnHeHuns O6Las opmyna
A By 1) CTHAR

b. LInknorekcaH 2) CrH

B. TlponaH 3) CMH2,2

. bytagneH 4) CrHZ¥

B2. C 3TMHOM MOryT B3aIMO/eiNCTBOBaTb
1)  Woposogopog

2) MeTaH

3) Bopga

4)  OTunauertart
5)  Hatpwii

6) A30T

B3. KakoBa Macca ocafka, 06pa3oBaBLUerocs npu CrvMBaHUW pPacTBopa,
cofepxkallero 52r xnopuaa 6apus, 1 n36bITKa pacTBopa Cy/bgaTa HaTpuS.

C1. Vicnonb3ys MeTof 3MeKTPOHHOro 6anaHca, paccTaBbTe KO3(M(ULMNEHTBI
B CXEMe peakunn. YKaxXmnte oOKUCNTENb N BOCCTAHOBUTESb.

HNO3+ P + HD H3PO4+ NO

C2. HanuwwuTte ypaBHEHWA peakuuid, C MOMOLLbID KOTOPbIX MOXHO

OCyLleCcTBUTb cneayrouine npespaleHns:
Brz,cBeT KOH+H20 B2 KOH
cnupr, t

C3B X X2 C3H6 X3 > X4
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