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1. OBLUAA XAPAKTEPUCTUKA PABOYE MPOIrPAMMBI
YYEBHOI O NMPEAMETA

1.1. Mecto y4yebHOro npegMeTa B  CTPYKTYpe  OCHOBHOW
npodgeccMoHanbHON 06pa3oBaTe/IbHOM NPorpamMmbl

YuebHblil  npeameT  «XuUMUsi»  ABASIETCA  0653aTeNIbHON  YaCTbHO
006LLeo6pa3oBaTebHOr0 LMKIa OCHOBHOM NpoeccroHanbHOW 06pa3oBaTe/lbHOM
nporpammbl - MNpOrpamMmbl MOATOTOBKM CMELMANINCTOB CPeAHEero 3BeHa o
cneypanbHocTh  15.02.06 MOHTaX, TexHMYeckasa aKcnyaTauua U PemMoHT
XONOAN/IbHO-KOMMPECCOPHbIX W TEMIOHACOCHbIX MalWH M YCTaHOBOK (MO
oTpacnsam).

1.2. Lenm v nnaHupyemble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameTa

1.2.1 Llenn ocBoeHUs1 y4ebHOro npeameTta

CofepaHve nporpammbl 06Lle06pa3oBaTe/IbHOro npeaMeTa  «XUMUS»
HanpaBNeHo Ha JOCTMXeHWe CrnefyroLmX Leneil:

- (bopMUpPOBaHME  CUCTEMbI XUMWYECKUX 3HAHWA  KaK  BadKHeWLUen
COCTaB/ISIIOLLENA eCTECTBEHHO-HAYUHON KapTWHbI MMUPa, B OCHOBE KOTOPOM nexxar
K/NOYeBble MOHATMA, (PyHAAMEHTa/lbHble 3aKOHbl M TEOPUU XUMWUW, OCBOEHME
A3blKa HayKW, YCBOEHME W MOHUMaHWe CYLWHOCTU [AOCTYMHbLIX 0606LLEHWIA
MMPOBO33PEHYECKOr0 XapaKTepa, O3HaKOMJ/IEHWE C WCTOPMEN WX pPa3BUTUSA W
CTaHOB/IEHUS;

- (hoopMMpoBaHMe W pa3BUTME MPEeACTaBNEHUA O Hay4yHbIX MeTodax
MO3HaHUS BELLECTB U XUMUYECKUX peakumii, He06XOaUMbIX ANS MPUOBPeTeHNns
YMEHWNIA OPUEHTUPOBATLCA B MUPE BELLECTB M XUMUYECKMUX ABMEHWIA, UMEHOLLIUX
MeCTO B MPMPOAE, B NPaKTUYECKON N MOBCEAHEBHOM XWU3HN;

- pa3BUTME YMEHWIA 1 CNOCOOOB AEATENbHOCTM, CBA3AHHbIX C HabMOAEHNEM
N 0OBACHEHVEM XMMUYECKOTO 3KCMepPUMeHTa, COBM0AEeHMEM MpaBus 6e30MacHoro
00palLLeHNs C BeLLeCcTBaMM.



1.2.2 MnaHnpyemMble pe3ynbTaTbl OCBOEHUSI Y4E6HOI0 NpeameTa
Oco60e 3HaueHve y4ebHblii NpeaveT UMEET Npu (OPMUPOBAHWI 1 Pa3BUTUM 06LLMX U NPOGECCUOHANbHBIX KOMMETEHLIWIA,

a TaKXKe COOTBETCTBYIOLLMX UM pe3ynbTaTtaM 00ydeHns cornacHo ®roC COO.
MnaHupyemble pe3ynbTaTbl 06y4YeHUS

KomneTteHunmn (OK, MK)

OK 01. Bblbupatb crnoco6bl
peLleHms 3afau
npoeccroHaIbHOM

OeATENbHOCTN NMPUMEHUTENIbHO K
pasnnM4yHbIM KOHTEKCTaM

O6wue
NP23 - TrOTOBHOCTL K Tpyay,
MacTepcTBa, TPyAontobue;
NIP24 - TrOTOBHOCTb K  aKTMBHOIA
TEXHOMNOrMYECKON U COUMaNbHOM  HanpaBfeHHOCTH,
CNOCOBGHOCTb NHNLMNPOBATb, nnaHMpoBaTtb n
CaMOCTOSITe/IbHO BbIMOMHATL TaKyo AesATe/IbHOCTb;
JIP25 - nHTepec K pas3inyHbIM cthepam npogeccrnoHanbHo

0CO3HaHWe LIEHHOCTY

LeATENbHOCTA

[leAaTefIbHOCT!,
MP1 - CaMOCTOATe/IbHO thopmynnposatb n
aKTyanm3npoBsaTb npobnemy, paccmarpueartb ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLIECTBEHHbLIN MPU3HAK WK

OCHOBaHMA AN CpaBHEHMs,  Knaccugmkaumm — wu
06006LLeHNS;
MP3 - onpegenatb Uenn  [AeATeNbHOCTW, 3ajasaTtb

napameTpbl N KPUTEPUM UX LOCTUXKEHUS,
MP4 - BbIABNATL 3aKOHOMEPHOCTU W MNPOTUBOPEYns B
paccMaTpMBaeMbIX ABNEHUAX;

MP5 - BHOCUTb KOPPEKTUBbI B AeATENIbHOCTb, OLEHMBATb
COOTBETCTBME pe3y/bTaTOB LENAM, OLEeHMBaTb PUCKK
NOCNeACTBUI AeATENbHOCTHY;

MP6 - pa3BuBaTb KpeaTMBHOE MbILLIEHE MPU PeLLeHnN
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AvcunnnuHapHble

MP6 1 - cdopmmpoBaTb NpeACTaBleHNs: o
XUMMWYECKOW COCTaBNAOLWWENA €eCTEeCTBEHHOHAYUHOM
KapTWHbI MMpa, POSIM XUMUW B MO3HAHUW SBNIEHUIA
NpuYpoAbl, B (hOPMMPOBAHUM MbILLNEHUS U KYNbTYPbI
NMYHOCTK, €ee  (PYHKUMOHaNbHOW  rpaMOTHOCTY,
Heob6X0ANMOW A1 PeLeHns MPaKTUYeCKMX 3a4a4y U
3KOMOrMYeckn  06OCHOBAHHOIO  OTHOLUEHWUA K
CBOEMY 370pP0BbIO ¥ NPUPOAHON Cpese;

MP6 2 - BNageTb CUCTEMOM XUMWYECKUX 3HAHWNA,
KOTopasi BK/IHOYaeT: OCHOBOMOJaratolye MOHATUS
(XMMUYeCKMin  31eMeHT,  aToM,  3/1EKTPOHHas
060/104ka atoma, S-, p-, d-3MEKTPOHHbIE Op6UTaIN
aToMOB, VOH, MOJ/IeKyna, Ba/IEHTHOCTDb,
3NeKTPOOTPULATENILHOCTb,  CTEMEHb  OKMC/EHUs,
XMMUYeCKas  CBSi3b, MOJ/Ib, MOMAPHas  Macca,
MONSPHBIN 06beEM, YrNepoaHbIiA CKener,
(byHKUMOHabHAA  rpynna, pagukan, W30Mepus,
N30Mepbl,  TOMOJIOTMYECKUA  psd,  TOMOJIOrK,
YrNeBOAOPOAbI, KUCMOPOA- W a30Tcofepkalive
COefiIMHEHNs, BNOMOrNYeCKN aKTVBHble BeLLecTBa
(yrneBogpbl, >Kupbl, 6enKu), MOHOMep, MNOUMEp,
CTPYKTYpHOE 3BEHO, BbICOKOMO/EKY/IIPHbIE



YKN3HEHHbIX NPO6/IEM

MP7 - BnafieTb HaBblkamy Y4ebHO-MCCef0BaTeNbCKON 1
MPOEKTHON  AeATeNIbHOCTW,  HaBblkaMu  paspeLleHuns
npo6rnewm;

MP12 - BbIiBNATb NPUUYNHHO-CNELCTBEHHbIE CBA3U WU
aKTyanusuMposaTb 3afiady, BblABUraTb TUNOTE3Yy ee
PELUEHNA, HaxoAuUTb aprymMeHTbl AN [0Kas3aTenbCTBa

CBOMX YTBEPX[AEHWI, 3afaBaTb MapameTpbl WU KpUTepuu
peLleHuns;

MP13 - aHanu3mpoBaTb MOMYyYEHHble B XO[e peLleHus
3aflaun  pesynbTaTbl,  KPUTUYECKN  OLEHMBATL  UX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWEe B HOBbIX
YCNOBUSX;

MP17 - ymeTb NepeHOCUTb 3HaHWSA B MO3HaBaTeNlbHY W
NPaKTUYECKY0 061aCTV XXMU3HELEATENbHOCTH;

MP18 - yMeTb MWHTErpuypoBaTb 3HaHWA U3 pPasHbIX
npeAMETHbIX 061acTel;

MP19 - BbigBuratb  HOBble
OpUrMHa/IbHbIE NMOAXOAbI U PeLLeHNS;
MP20 - cTtaBuTb npobnemMbl WM 3adayn, AONyCKaroLime
aNlbTEPHATVBHbIE peLleHus;

naen,  npegnaratb

COEAMHEHNS, KPUCTA/IINYECKAsA PELUeTKa, TUMbl
XUMUYECKMNX peakuuit (okucnuTenbHo-
BOCCTaHOBUTE/bHbIE, 3K30- W 3HAOTEPMUYECKME,

peakuMn MOHHOro 06MeHa), pacTBOp, 3MEKTPOUTLI,
HEe3NeKTPONTLI, 3MEKTPONUTUYECKaA AuccoLmaums,
OKWUCNNTENb, BOCCTaHOBUTENb, CKOpOCTb
XVMUYECKOA peakumn, XMMUYECKOe paBHOBECUE),
TEOpUM N 3aKOHbI (TEOpUs XUMUYECKOro CTPOEHUA
opraHnyecknx Bewlects A.M. Bytneposa, Teopus
3NEKTPONUTUYECKOIN Auccoumaummn, nepuoanyecKuii
3akoH .. MeHgeneeBa, 3aKOH COXpaHEHUA
Maccbl), 3aKOHOMEPHOCTW, CUMBOSIMYECKNIA HA3bIK
XUMUK, (haKTONIOrMYecKne CBeLEeHUs O CBOWCTBaX,
cocTtaBse, NoOyyYeHUM 1 6e30MacHOM MCMO0/b30BaHUM
BaKHENLIMX HEOPraHWYecKMX W  OpraHUYeckux
BELLECTB B ObITY M MPaKTUYECKOW AeATeNlbHOCTM
Ue/I0BEKa,;

MP6 3 - yMeTb BbISIBNATL XapaKTePHbIE NPU3HAKN K
B3aVIMOCBS3b  M3YYEHHbIX MOHATUIA, MPUMEHSTb
COOTBETCTBYIOLUME  MOHATMA  MNpU  OMNUCaHUK
CTPOEHMS U CBOWCTB  HEOPraHW4yeckux U
OpraHuMyYyeckMx BewecTB W WX MNpeBpaLleHui;
BbISIBNIATb  B3aMMOCBSA3b  XUMWUYECKUX 3HAHWIA ¢
MOHATUAMMN 7 npeacTaBfeHNAMM Lpyrux
eCTeCTBeHHOHaYU4HbIX NPeLMeTOB;

MP6 4 - yMeTb WCNOMb30BaTb HaMMeHOBaHWA
XUMUYECKMX COEAMHEHWIA MeXAYHapo4HOro Ccor3a
TEOPETUYECKOW W MNPUKIAAHOW  XUMUKM U
TPUBU&/IbHbIE  HA3BaHWA  BaKHEWLUMX  BeLLeCTB



(aTnneH, aueTueH, TMINLEPVIH, (heHon,
(hopmanibaerng,  YKCycHad — KUCnoTa,  TIMLMH,
YrapHblil ras, Yrnekuc/blid ras, aMmuak, rawleHas
M3BECTb, HeralleHas W3BeCTb, MUTLEBasA Ccoga M
OpYyrunx), coctaBnaTb (hOPMy/bl HEOPraHNYecKux u
OpraHNYeckMx BeLLeCTB, YpaBHEHUS XUMWUYECKMX
peakumin, OOBACHATL WX CMbIC/;, MNOATBEPXKAATb
XapaKTepHble  XMMWYeCKMe CBOWCTBA  BELLECTB
COOTBETCTBYIOLMMY 3KCMEPUMEHTAMU U 3aNUCAMU
YPaBHEHUIA XMMUYECKNX peakLyii;

MP6 5 - ymeTb YycTaHaBNMBaTb MPUHAANEXHOCTb
M3yYeHHbIX HeopraHuWYyeCcKMX W  OpraHuYecKmnx
BELLECTB K OnNpefefieHHbIM KfiaccaMm W rpynnam
COeMHEHWA, XapakTepu3oBaTb WX COCTaB U
BaKHelLLMe CBOWACTBA; onpeaenstb BUAbI
XUMUYECKMX  CBA3e  (KOBasleHTHas,  WOHHas,
MeTa/ININYeCcKas, BOZAOPOAHaA), TUMbI
KPUCTaIINYECKMX peLLeToK BELLeCTB;
KnaccuguumpoBatb XUMUYECKME peakLmu;

MP6 7 - ymeTb NPOBOAWTL PacyeTbl MO XMMUYECKNM
(hopMynam M ypaBHEHUSIM XUMMUYECKUX peakuuii ¢
1CMO/b30BaHNEM (PU3NYECKMX BEJIMYVH,
XapakTepu3yroLWwmx BeLlecTBa C KONUYECTBEHHOW
CTOPOHbI: Macchbl, 06beMa (HOpMa/lbHble YCNOBUSA)
rasoB, KONMYecTBa  BELLECTBa;  UCMO/b30BaTb
CUCTEMHblE XMMUWYECKME 3HaHWS [ANA MPUHATUA
PELUEHNI B KOHKPETHBLIX >XM3HEHHbIX CUTyauusiXx,
CBSI3aHHbIX C BELLECTBaMU U UX MPUMEHEHMEM

MP6 8 - chopMMPOBAHHOCTb YMEHMWI NNaHNPOBATb



OK 02. Vicnonb3oBatb
COBpPeMEHHble CpefcTBa MOUCKa,
aHanm3a U NHTeprpeTaLun
NH(opmaLunn n
NH(OPMALNOHHbIE  TEXHONOrNU
ans BbINO/IHEHWS 3ajau
NPOeCCUOHaNbHOA
LleaTeNnbHOCTU

npP32 - chopmmnpoBaHHOCTb MUPOBO33PEHNS,
COOTBETCTBYHOLLEro COBPEMEHHOMY YPOBHIO pPa3BUTUA
HayKW W O6OLECTBEHHOW MpPaKTUKW, OCHOBAHHOINO Ha
Ananore KynbTyp, CNOCOGCTBYHOLLEr0 OCO3HaHMIO CBOEro
MecTa B NOJIMKY/NbTYPHOM MUPE;

JIP33 - COBEPLUEHCTBOBAHME S3bIKOBOM W 4MTaTE/bCKOW
KyNbTYpbl Kak CpefiCTBa B3aMMOAENCTBUSA MEXAY N0AbMU
1 NO3HaHWA MUpa;

JIP34 - oco3HaHMe LEHHOCTU Hay4yHOW AeATeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHY0 n
NccnepoBaTeNibCKyo AeAaTeNlbHOCTb UHAMBUAY&IbHO U B
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" BbINOSHATb XVMUYECKWIA 3KCMEePUMEHT
(NpeBpalleHnss  opraHMYecKMX  BeLECTB  Mpu
HarpeBaHUW, MOJyYeHVe 3TWIEHA U U3YYEHUEe ero
CBOWMCTB, KayeCTBEHHble peakuMn Ha albaervibl,
KpaxmaJsi, YKCYCHYK KUCNOTY; feHaTypauns 6enkos
Mpy  HarpeBaHWW, LBETHble peakumMn 6enKos;
NPOBOAUTL peakuuy MOHHOTO 06MeHa, OnpefensTb
cpefly BOAHbIX PacTBOPOB, KayeCTBEHHble peakuum
Ha cynbat-, KapboHaT- W X/IOpPUA-aHWOHbI, Ha
KaTMOH aMMOHMSA; pelaTb 3KCMepUMEHTa/IbHbIE
3agaum no Temam “MeTannbl" n "Hemetannbl") B
COOTBETCTBUM C MNpaBWIaMn TEXHUKM 6e30MacHOCTM
npyu obpalieHnn ¢ BewecTBaMn ¥ 1labopaTopHbIM
060pynoBaHNeEM; npeacTaBNsATb pesy/bTaTthbl
XMMWYECKOr0  3KCMepuMeHTa B (hopme  3anucu

YPaBHEHWA  COOTBETCTBYIOLUMX  peakumin  u
(hopmynmMpoBaTh  BblBOAbl HAa  OCHOBE  3TUX
pe3ynbLTaTos;

MP6 6 - BNageHne OCHOBHbIMM METOAaMU Hay4YHOr0
MO3HaHWA  BELLECTB U XUMWUYECKUX  AB/IEHWIA
(HabnogeHue, N3MepeHue, 3KCMEPUMEHT,
MO/eNnpoBaHue);

MP6 7 - chopMMPOBAHHOCTL YMeHWUIA MPOBOAUTH

pacyeThbl M0 XUMMUYECKUM (hOPMyNam U ypaBHEHUSM
XUMUYECKMX  peakuuidi ¢ UCMOMb30BaHMEM
(M3NYECKNX BENIMUMH, XapaKTepPU3YIOLLIMX BeLLIECTBa
C KO/MIMYECTBEHHOW CTOPOHbI: MacChl, 06bema
(HopManbHble  YCNoBWSs))  rasoB,  KONMYeCTBa
BELLLECTBA; MCMO/Mb30BaTb CUCTEMHbIE XMMMUYECKME



OK 04. AhHeKTUBHO
B3aMMOAeCTBOBaTh 1 paboTaTb B
KONNEeKTMBE N KOMaHze

rpynne;

MP21 - BnageTb HaBblKamy NOSYyYeHUA WHGOpMaunn n3
NCTOYHWNKOB pasHbIX TUMOB, CaMOCTOATE/bHO
OCYLLeCTBNATL  MOWCK, aHaiMs3, cuctemarmsauyuio  wu

NHTEPNpeTaumio MHgopmaLmm pasinyHbiX BUAOB U opMm
npescTaBneHus;

MP22 - co3gaBaTb TeKCTbl B pas/iMyHbIX opmatax C
YUYETOM Ha3Ha4yeHUs MHGoPMaLMN N LeNeBO ayanuTopuu,

BblOMpas ONTUMa/bHYl0  (hOpMYy  MpPeACcTaBNeHus ”
BU3yanmsauuu;
MP23 - oueHuMBaTb [OCTOBEPHOCTb, JIErMTUMHOCTb

NH(opMaLMK, ee COOTBETCTBME MPABOBbIM W MOpasibHO-
3TNYECKMM HOpMaM;

MP24 - wncnonb3oBaTb CpeAcTBa WMHGOPMALMOHHbBIX W
KOMMYHUKaLMOHHbIX TEXHO/I0T A B peLleHnn
KOrHUTUBHBIX, KOMMYHWKaTMBHbIX W OpraHu3auMOHHbIX
3aay ¢ cobnogeHneM TpeboBaHUA 3PrOHOMUKN, TEXHUKK
6e30MacHOCTW, TUTUEHbI, PecypcocbepeXxeHns, MpaBoBbIX
N 3TUYECKUX  HOPM, HOpM NHHOPMaLMOHHO
6esonacHocTu;

MP25 - BnageTb HaBblkaMy pacro3HaBaHUA W 3aWuUThbI
NHopMaLK, MHOPMaLMOHHOW 6€30MacHOCTU IMYHOCTU

JIP24 - TOTOBHOCTb K  aKTWBHOM
TEXHOMOTMYECKOW U COLMaNbHOWA
CMOCO6HOCTb VNHULMNPOBATD,

[esTeNbHOCTY

HanpaBneHHOCTH,

NNaHUPoBaTh "
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3HaHWS 1A NPUHATUA PELUEHWUA B KOHKPETHbIX
YXU3HEHHbIX CUTYaLUaX, CBA3aHHbIX C BeLLeCTBaMn U
NX NMPUMEHEHVEM;

MP6 8 - chopMMPOBAHHOCTb YMEHWIA NIaHMPOBATb
7 BbINO/MHATL XVMUYECKWIA 3KCMepPUMEHT
(MpeBpalleHnss  opraHUYecKMX  BewlecTB  Mpu
HarpesaHuK, nosyyeHue 3TUIEHA U U3Y4YeHWe ero
CBOICTB, KayeCTBEHHble peakuuy Ha anbierugsbl,
Kpaxmasl, YKCYCHYIO KWUC/OTY; feHaTypauus 6enkoB
Mpu HarpesaHWW, LBETHble peakuun 6esKoB;
NPOBOAWTL peakuMn MOHHOro O6MeHa, OnpeaensThb
Cpefly BOAHbIX PacTBOPOB, KayeCTBEHHble peakuuu.
Ha cynbhat-, KapboHaT- W X10pWA-aHUOHbI, Ha
KaTMOH aMMOHMWA; pellaTb 3KCNepUMeHTa/1bHbIe
3agaun no temam "Metannbl" n "HemeTtannbl") B
COOTBETCTBUM C MpaBuiamy TEXHUKM 6e30MacHOCTM
npu obpalleHnn ¢ BellecTBaMy U 1abopaTopHbLIM
060py0BaHVeM; npeacTaBNATb pe3ynbTaThl
XUMUYECKOTO 3KCMepuMMeHTa B (hOpme  3anmcu

YPaBHEHWIA ~ COOTBETCTBYIOLUMX  peakuuii U
(opMynMpOBaTh  BbIBOAbI Ha  OCHOBE  3TUX
pe3y/bTaToB;

MP6 9 - chopMMPOBAHHOCTL YMEHUSA aHaIM3MPOBaTb
XUMUYECKYIO  WHOpMaLuio,  Mnosiyvyaemyro  u3
pasHbIX NCTOYHWNKOB (cpencts MaccoBoW
NH(opMaLmK, ceTb VIHTEpHET 1 gpyrue);

MP6 8 - cthopMMPOBAHHOCTb YMEHWUI NNaHMPOBATb
n BbIMOJIHATb XUMUYECKNI 3KCNepUMEHT
(MpeBpalleHUss  OpraHMYecKMX  BewlecTs  Mpwu



OK 07. CogpeiictBoBaTh
COXPaHEeHMIO OKpY>KatoLLei
cpegsl, pecypcocoepexxeHuto,
NPUMEHSTb 3HaHMS 06 N3MEHEHNM
Knnmara, NPUHLMMbI
OepeXxxnmBoro MpOou3BOACTBA,

CaMOCTOATE/IbHO BbIMOMHATL TAKYHO [eATE/IbHOCTb;
JIP26 - roToBHOCTb M CMOCOOHOCTb K 06pa3oBaHWO W
CaMo06pa30BaHMI0 Ha NMPOTSXKEHNW BCEW XKU3HW;

MP7 - BnageTb HaBblKamMu Y4YebGHO-MCCNef0BaTEIbCKOA 1

MPOEKTHOW  [eATeNbHOCTW,  HaBblKaMW  pa3peLleHus
npobnem;
MP31 - noHMMaTb W WUCMNONb30BaTb MNPEUMYLLECTBa

KOMaHAHOW 1 UHAMBUAYaIbHOW paboThl;

MP32 - BblOMpaTb TemMaTWKy W MeTOAbl COBMECTHbIX
[EeACTBUIA C YH4eTOM OOLLMX MHTEPECOB, M BO3MOXHOCTEW
KaXK[0ro YneHa Ko/neKTuBa;

MP33 - npuvHMMaTb LUenM COBMECTHOM [eATeNIbHOCTH,
OpraHv30BbIBaTb U KOOPAUHMPOBATb [EeACTBUA MO ee
[OOCTUYXKEHUWIO: COCTaBNATb MfaH [eCTBUIN, pacnpefenstb

PO  C Y4YeTOM MHEHWI YYaCTHMKOB  06CYXXAaTb
pe3ynbTaTbl COBMECTHOMN paboThl;
MP37 - ocyLllecTBNaTb MNO3UTUBHOE CTpaTernyeckoe

noBefeHNe B Pas3IMYHbIX  CUTyaumsX, NPOSBAATb

TBOPYECTBO M BOOOPaXKEHME, ObITb MHALMATUBHBIM

MP55 - npuHMMaTb MOTUBbLI U apryMeHTbI ApYrux ntogei

npy aHanm3e pe3ynbTaToB LeaTeNbHOCTY,

MP56 - npu3HaBaTb CBOe MpPaBo U MPaBo ApYrunx Noaen Ha

OLUMOKM

NP27 - chopmMMPOBAHHOCTb 3KOMOMMYECKON KYNbTypbl,

NnoHUMaHue BIVSAHNA coLmaibHO-3KOHOMUYECKUX

MPOLECCOB Ha COCTOSHME MPUPOAHOM W  COLManbHOW

cpeasbl, 0CO3HaHue rnobasibHOro Xapakrepa

3KONOr1YecKnx npobem;

NP28 - nnaHuWpoBaHWe W OCYLLECTB/EHNE [AEWCTBUN B
10

HarpesaHuu, MoJlyyeHne 3TWIeHa U U3Y4YeHue ero
CBOWCTB, Ka4yeCTBEHHble peakuuMn Ha anbaernipl,
KpaxmMas, YKCYCHYIO KUC/OTY; AeHaTypauus 6enkos
NMpWv  HarpeBaHuK, LUBETHble peakuun 6enKos;
NMPOBOAMTL peakumn MOHHOro 0bMeHa, OnpeaenaTb
Cpesly BOAHbIX PacTBOPOB, KAYeCTBEHHbIE peakLuu
Ha cynbat-, KapboHaT- W XNOpuA-aHWOHbI, Ha
KaTMOH amMMOHWA; peLlaTb 3KCMepUMEHTa/IbHbIe
3agaun no temam "Metannbl" n "Hemetannbl") B
COOTBETCTBMM C MpaBu/amMmy TEXHUKN 6e30MacHOCTM
npy obpalleHnn C BelecTBamy U 1abopaTopHbIM
060py0BaHVEM; NpeacTaBNATh pe3ynbTarhbl
XUMUYECKOr0 3KCrepuMMeHTa B (opme 3anucu

YpaBHEHUA  COOTBETCTBYHOLMX  peakumn  u
(hopMynMpoBaTb  BbIBOAbl Ha  OCHOBE  3TUX
pe3ynbTaTos;

MP6 1 - cdopmupoBaTb MPeACTaBNEHUSA: O

XUMUYECKON COCTaBNAOLWEN eCTECTBEHHOHAYYHOW
KapTWHbI MUPa, PO XUMUW B MO3HAHUW SIBNEHWIA
npupoabl, B POPMUPOBAHNM MbILLINIEHNS U KYNbTYpbl
NNYHOCTM, ee  (YHKUMOHANbHON  rpaMOTHOCTMW,
HeobX0AUMOW ANs PeLLUeHNs NPaKTUYeCcKNX 3aday u



apeKTMBHO  feilcTBOBaTb B
ype3BblyaliHbIX CUTYaLMAX

MNK 12. MpoBoanTb
ANarHOCTUKY, 06Hapy>Xm1BaThb
HencnpasHyo paboty
XO0NoAWNbHOrOo  060pyLoBaHUs,
NpUHUMaTb mepbl NS
YyCTpaHeHUs U npeaynpexmneHus

OTKa30B " aBapM|7|.

OKpy)aloLlel  cpeje Ha  OCHOBE  3HaHUA  Lenel
YCTOMYMBOrO Pa3BUTUS Ye/IOBEYECTBA;

JTIP29 - aKTMBHOE HENPUATME AENCTBUIA, NPUHOCALLMNX Bpe[
OKpYy>KatoLLen cpese;

JIP30 - yMeHMe npOrHo3nposaTtb
9KOJIOTNYEeCKME nocneacTsus
[lencTBUIA, NpeaoTBpaWaThb UXx;

P31 - pacwmpeHne onbliTa AeATENIbHOCTU 3KO0rMYECKOi
Hanpas/eHHOCT!;

MP5 - BHOCUTb KOPPEKTUBbLI B AEATE/IbHOCTb, OLeHMBATb
COOTBETCTBME pe3y/NbTaToB LENAM, OLEHMBATL PUCKU
nocneacTBuiA AeaTENbHOCTY;

MP7 - BnafeTb HaBblKamy Y4eOHO-MCCNeA0BaTeIbCKON 1

HebnaronpusaTHbIe
npeAnpUHUMaeMbIX

MPOEKTHON  [AeATEeNbHOCTM,  HaBblKaMW  paspeLleHus
npo6nem;
MP48 - ymeTb oOLeHMBaTb PUCKA W CBOEBPEMEHHO

NPUHUMATL PELLEHNA NO NX CHMXXEHUIO

JIP28 - nnaHuWpoBaHWe W OCYLLECTB/IEHWE [AEWCTBUNA B
OKpyXalollel  cpege Ha  OCHOBe  3HaHMS  Lenel
YCTOMUMBOrO Pa3BUTUSA YenoBeYecTBa;

JIP29 - aKTMBHOE HenpusThe AENCTBUIA, MPUHOCALLUX Bpes,
OKpyXatoLLel cpefe;

JIP3O - yMeHMe NpPOrHo3vMpoBaTb He6MaronpuUsiTHbIE
9KOMOrnyeckme nocneacTBums npeLnpUHYMaEMbIX

[leNCTBUIA, NpefoTBpaLLaTh UX;
NP3 1 - paclumpeHune onbiTa AeATENbHOCTA 3KOMOTMYECKOW

Hanpas/IEHHOCTH,
MP1 - CaMOCTOATEIbHO (hopmynMpoBaThb n
aKTyaM3npoBaTb npob6nemy, paccmaTpuBaTb ee

1

3KO/IOTMYeCKN  OBOCHOBAHHOrO  OTHOLLEHUA K
CBOEMY 3/10POBbIO W MPUPOSHON CPesg;

MP6 10 - chopMMPOBAHHOCTL YMeHWUIA CObMOAaTb
npasuna 3KONOTNYECKM Lienlecoo6pasHoro
noBeAeHNs B ObITY W TPYAOBOW AEATENbHOCTM B

Lensx  COXpaHeHUs  CBOEro  340pOBbA U
OKpY>XXaloLLen  MpUpOAHOA  cpefdbl;  YYWUTbIBATb
OMacHOCTb BO3AEWCTBMS Ha >KMBble OPraHu3Mbl
onpefeNieHHbIX  BELLECTB, MOHVMass  CMbIC/
rokasaress npeaenbHON [0NYyCTUMOM
KOHLeHTpauuu;

MP6 1 - cdopmupoBaTb NPeACTaBNEHUA: O

XUMMUYECKON COCTaBNSAOLLEN ECTECTBEHHOHAYUYHOW
KapTUHbI MUpPa, PO XUMUW B MO3HAHWUU SBMIEHWI
NpUPoAbI, B POPMUPOBAHMMN MbILLIEHNS U KYNbTYpbl
NNYHOCTK, ee  (PYHKUMOHaNbHON rPaMOTHOCTMH,
HEeOOXOAMMOW [NA peLLeHns NPaKTUYeCKUX 3ajay u
3KOMIOTUYECKN  OOOCHOBAHHOIO  OTHOLLEHMS K
CBOEMY 3[J0POBbIO U MPUPOLHON Cpeae;

MP6 10 - chopMmMpOBaHHOCTL YMEHWUIA cobntofaTh
npasuna 3KONOrMYecKn LienecoobpasHoro
nosefeHnsi B ObITY W TPYAOBON AeATENbHOCTM B
Lensx  COXpaHeHWs  CBOEro  3[0p0BbA n



BCECTOPOHHE;

MP6 - pa3BmBaTb KpeaTMBHOE MbILL/IEHNE MPU peLLeHnm
YXM3HEHHBIX NPo6eM;

MP16 - oOCywWecTBNATb LefleHanpaBieHHbIA  NOUCK
nepeHoca CpeacTB WM CMOCO6G0OB — feicTBMS B
NPOMeCCUOHA/IbHYIO Cpesy;

MP17 - ymMeTb NEpPeHOCUTbL 3HAHMA B MO3HABATE/IbHYHO U
NPaKTUYECKY0 061aCTUN XKN3HELeATeNIbHOCTY;

MP48 - yMeTb OUeHMBaTb PUCKA W CBOEBPEeMEeHHO
NPUHUMATL PELUeHNS N0 UX CHUXEHUIO
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OKpYXaloLlen  MpUPOAHOM  cpefpl;  Y4uTblBaTb
OMacHOCTb BO3AEWCTBMS Ha JKMBble OpraHu3Mbl
ornpeAeneHHbIX  BELeCTB,  MOHWMas  CMbIC/
rnokasaresns npeaenbHoM A0NyCTUMONA
KOHLEHTpaumu;



2. CTPYKTYPA N COOQEP>XAHVE YYEBHOI O NMPEAMETA

2.1. O6bemM yyebHOro npegmeTa v BUAbl y4ebHON paboThbl

Bug yyebHon paboThl O6bem B vacax
O6beM obpa3oBaTenbHOW NporpaMMbl yuebHOro npegmeTra 82
O6sa3aTenbHaa ayguTopHasa Harpyska: 82
TEOPETUYECKNE 3aHATUSA, 50
B T.4. B (hOpMe MPaKTUYECKON NOArOTOBKM 4
npakTHUyecKme 3aHATUS, 26
B T.4. B (hOpMe NMpPaKTUYECKO NOArOTOBKM 6
nabopaTopHble 3aHATUS, 6

B T.4. B ()OPME MPAKTUYECKOI NOArOTOBKY —
CamocTosAATenbHasa pa6oTa,
B T.4. B (hOPMe MPaKTUYECKOIA NOArOTOBKY

MHanBuayanbHblii NPOEKT —

MpomMexXyTouHasa aTTecTaymns:
- AnddepeHUMpPOBaHHbIN 3a4eT 2

13



2.2. TemaTM4yeCKUI NnaH 1 cofep)kaHme y4ebHOro npeamMeTta

B Tom
yuycne
HanmeHoBaHuMe Cofep>xaHue yye6HOro Mmatepuana n popmbl opraHusaLmu O6bem  npakTu-
pa3fenoB N Tem feAaTeNbHOCTK obyyarowmxcs B yacax yeckas
noaroTo
BKa
1 2 3 4
Pa3sgen 1. TeopeTnyeckne 0CHOBbI XUMUU
Tema 1.1. TeopeTuyeckoe 3aHsATMe. ATOMHO-MOMIEKYNSAPHOE YUEHNe.
OCHOBHble CoBpemeHHad  MofeNb  CTPOeHMA  aToMa.  JMeKTPOHHasA
XUMUYecKune KOH(Urypaumsa atoma. Knaccugukaumsa XMMUYECKUX 3M1eMEHTOB 5 .
MOHATMS U 3aKOHbI,  (S-, P-, 0-3n1eMeHTbl). BaneHTHble 3MeKTPOHbl. BaneHTHOCTb.
CTpOeHue aToMoB  M30TOMbl, OCHOBHOE W  BO30Y)KAEHHOEe COCTOSIHME —aToMa,
XUMUYECKMX rmépuamsalms aToMHbIX opouTanen.
3IEMEHTOB MpaKTnyeckoe 3aHATHE Nel. PelueHwne 3aja4 Ha
KO/IMYECTBEHHbIE 3aKOHbI B XUMUN.
PacyeTbl MO YpaBHEHMSM XUMWUYECKMX peakumin. Monb Kak
eAMHMLA KofMyecTBa BewlectBa. MonsgpHas Macca.  3akoHbl 5 L
COXpaHeHns Maccbl M 3Heprun. 3akoH ABoragpo. MonspHbIii
o6bem ra3oB. OTHOCUTe/NIbHAs MMOTHOCTb rasoB. Peakuuu
KOMM/IEKCO06pa3oBaHNA C Yy4vacTveM HeopraHW4eckux BeLLEeCTB
(Ha npMepe r’MapPOKCOKOMINEKCOB LMHKA W a/IlOMUHUS).
Tema 1.2. MpakTuyeckoe 3aHATMe Ne2. l3yyeHWe MNEepUOSNYECKUX
Meproanyeckuii 3aKOHOMEPHOCTEN 1 KX B3aMMOCBA3M CO CTPOEHNEM aTOMOB
3aKOH U 5
Mepuoanyeckas o
cuctema
XUMUYECKMNX
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Kogbl 00WNX KOMMeTeHUNR 1
NIMYHOCTHbIX, MeTanpegmMeTHbIX,
npegMeTHbIX pe3ynbTaToB,
hopmmnpoBaHNo KOTOPbIX
Crnoco6CTBYET 3/1IeMEHT NPOrpamMmmubl

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

OK 01; OK 02;

NP 23; NP 24; NP 34;

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

MP6 1; MP6 2; NP6 3; NP6 5



3N1EMEHTOB
O. . MeHpgeneesa,
NX CBA3b C
COBPEMEHHOA
Teopuein cTpoeHus
aToOMOB
Tema 1.3.
CTpoeHue BeLecTBa
1 npupoja
XUMUYECKOW CBA3M.
MHoroo6pa3swve
BeLLeCTB

Tema 1.4.
Knaccumkaums, n
HOMeHKnaTypa
HeopraHM4yecKunx
BeLLeCTB

TeopeTunyeckoe 3aHsaTUe. XUMNYECKaA CBA3b.

ONeKTPOHHas npupoja XUMUYECKOW CBSAA3MN.
ANeKTPoOTPULLATENBHOCTb. KoBaneHTHas CBA3b, ee
PasHOBMAHOCTM W  MexaHu3Mbl 00pa3oBaHus (OOMEHHbI U
[OHOPHO-aKLeNnTopHbIA). VIOHHas cBA3b. MeTannmyeckas CBs3b.
BopopogHas cBsizb. MeXXMoneKynspHble B3aMMOAENCTBMS.
MpakTuueckoe 3aHATMe No3 PelleHWe MNpPaKTUYECKUX 3afdaHuii
Ha COCTaB/IEHME 3/IEKTPOHHO-Trpadnyeckmx opmyn 3NeMeHToB 1—
4 nepvonos

TeopeTuyeckoe 3aHATMe. HeopraHn4eckue BeLLECTBA.
Knaccnukaumsa  HeopraHuMyeckmx BewlecTB. HomeHknatypa
HeopraHM4yecKMx BeLlecTB (OKCUAbl, TUAPOKCUAbI,  KWCMOTHI,
conn). BelyecTBa MONEKyNAPHOIO Y HEMOEKYNAPHOTO CTPOEHMS.
ArperatHble  COCTOAHMSA  BewlecTBa.  Kpuctannuuyeckne nu
amop(hHble BellecTBa. 3akOH [MOCTOSHCTBA COCTaBa BeLLECTBa.
Tunbl  KPUCTA/ININYECKMX PELLETOK (aTOMHas, MOJEKYfpHas,
MOHHas, MeTalnyeckas). 3aBUCUMOCTb CBOWMCTBA BeELLECTB OT
TUNA KPUCTANINYECKOW PELLETKN

MpakTuyeckoe 3aHATMe Ned PelleHMe NPaKTUYECKUX 3adaHui
Mo Krnaccuukaumm, HOMeHKIaType W XMMUYeCKUM Qopmynam
HeopraHMYyecKunx BeLLecTB
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OK 01;

NP 23; NP 25;

MP 2; MP 17; MP 18

MP6 1; NP6 2; NP6 3; NP6 5

OK 01; OK 02;

NP 23; J1IP 24; P 34;

MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17

NP6 1; MP6 2; MNP6 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; P24 NP 25;

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



Temal.b.
Twvnbl
XUMMUYECKNX
peakuuii

Tema 1.6.
CkopocTb
XUMMUYECKNX
peakumi.
Xnmunyeckoe
paBHOBECKE

Tema 1.7.
PacTBopbl, Teopus

TeopeTnyeckoe 3aHsATHEe. XUMUYECKNE pPeaKLN.
Knaccuukauyms XMMUYECKUX peakuuini B HeopraHuW4eckon W
OpraHMyecKoM XuMMUK. 3aKOHbl COXpPaHeHUs MacChbl BeLLeCTBa,
COXpaHeHWs 1 NpeBpaLleHns 3HePrnm Npu XMMUYECKUX peakLmsX.
OKnCcNnTeNbLHO-BOCCTAHOBUTE bHbIE peakuuu (ypaBHeHus
OKWICNEHWSA-BOCCTAHOB/IEHUSA, CTeMNeHb OKUCMIEHWS, OKUC/UTENb U
BOCCTaHOBUTE/Ib, OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE pPeakuun B
npupoLe, MPOM3BOACTBEHHbLIX MPOLIECCaX W >XU3HEAEATeNbHOCTU
OpraHv13mos)

TeopeTuyeckoe 3aHATMe. CKOpPOCTb peakuun. XUMUYECKOe
paBHOBECHe.

3aBMCUMOCTb CKOPOCTM peakuuMum OT pas/iN4YHbIX (haKTOpOB:
NPUPOLbI pearnpyrowmnx BeLLEeCTB, KOHLEHTpaL MU pearnpyroLLmx
BeLecTB, TeMnepaTypbl ¥ NAOWAAN peakLMOHHOW MOBEPXHOCTU.
Tennosble  3h(heKTbl  XUMWYECKUX  peakuuid:  3K30- U
3HAOTEpMUYECKMe peakuun. ObpaTumble peakuun. XMMUYecKoe
paBHoBecue. PakTopbl, BAMAKOLIME HA COCTOSHWE XUMUYECKOro
paBHOBecUA (KOHLEHTpauuMs peareHToB WM MPOAYKTOB peakuumm,
[laBneHve, Temnepatypa). MpuHumn fle LWatense

MpakTuuyeckoe 3aHaTMe Ne 5. OnpegeneHve  BAUAHWA
pasNyHbIX (HaKTOPOB Ha CKOPOCTb XMMMUYECKON peakLuu.

TeopeTuyeckoe 3aHsiTMe. PacTBOpbI.
Buabl pacTBOpOB MO COAEPXaHUK PacTBOPEHHOIO BELLECTBA.
PactBopyMOCTb. lNoHATME O AUCNEPCHBIX CUCTEMAX. CTUHHBIE K

16

MP6 1; NP6 2; MP63;MP6 4;

MP6 5; NP6 8;

OK 01;

NP 23; P 25;

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

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

OK 01; OK 02;

NP 23; NP 24; JIP 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; NP6 8; NP6 10;

OK 01; OK 02;

NP 23; NP 24; NP 34

MP 1;MP 2; MP3;MP 4,

MP 12; MP 17; MP21

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

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

NP 23; NP 24; NP 34,

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



3NeKTPONUTNYECKON
auccoumaunn m
WOHHbIA 06MeH

KonnouaHble pacTteopbl. MaccoBas [0Ms BellecTBa B pacTBOpe.
MoHsTMEe O BOAOPOAHOM  nokasaTene (pH)  pacTBopa.
AnekTponutuyeckas  guccouymaums.  CunbHble M cnabble
3NEKTPONNTbI, HE3NEKTPONNUTLI. Peakuum MOHHOro o6MeHa
Na6opaTtopHoe 3aHsTMe Nel. [lpuroToBneHMe pacTBOPOB
3aJaHHOW KOHLEHTpaumu.

KoHTponbHasa pa6oTa Nel

Pasgen 2. HeopraHmnyeckasa xmmus

Tema 2.1.
du3nKo-
XUMUYecKue
CBOWCTBA
HeopraHn4ecKnx
BELLECTB

TeopeTuueckoe 3aHaTue. MeTansbl

MMonoxxeHne MeTanioB B [lepnognMyecKoi CUCTEME XUMUYECKMUX
anemeHToB. OCOGEHHOCTM CTPOEHUS 3MEKTPOHHBIX 060/104eK
atomoB MeTannoB. OO6WMe (U3NYECKMe CBOCTBA MeETaI/IoB.
CnnaBbl MeTaNNOB.  ONEKTPOXMMUYECKUA  psg  HanpshKeHWi
MeTanNoB. XMMUYECKME CBOWCTBA  BadKHEMWMX  MeTasoB
(HaTpWiA, Kaivi, KanbUW, MarHWi, amtoOMUHWUA, LMHK, XPOM,
XKeneso, Mefp) U UX coeauHeHuid. OO6LIMe CNOCOObl NOMyYeHNs
MeTannoB. MprMeHeHe METANNOB B ObITY M TEXHUKE
TeopeTuyeckoe 3aHaTne. Hemetan bl

MonoxeHwe HemeTaN10B B MeproanNYECKO CUCTEME XUMUYECKMX
anemeHToB [./. MeHpeneesa 1 0COGEHHOCTU CTPOEHUSA aTOMOB.
dur3nyeckne CBONCTBA HEMETaNI0B. ANNOTPONKUS HEMETaNNOB (Ha
npuMepe KMcnopoga, cepbl, gocdopa 1 yrnepoga). XuMm4eckme
CBOMCTBA W MNPUMEHEHVE BaXXHEMLUMX HemeTasnoB (ranoreHos,
cepbl, a3oTa, hocopa, yrnepoda U KPeEMHUSA) U UX COEAMHEHWI
(okcnpos, KucnopogcoaepXawmx  KUCNOT,  BOAOPOAHbIX
COeMHEHWI). TIpYMEHEHME BaXKHEWMLUMX HEMETANIoB U UX
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MP 12; MP 17; MP 21
NP6 1; NP6 2; MP6 3; MP6 4; NP6 5;
NP6 7; MP6 9; NP6 8; MP6 10;

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

NP 23; NP 24; P 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; MP6 9; NP6 8; 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; IP6 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; NP6 2; NP6 3;
NP6 4; NP6 5; MP6 10;



Tema 2.2.
NpeHTngmkaums
HeopraHMyecknx

BeLLeCTB

COeANHEHWIA

TeopeTuyeckoe 3aHATHeE. XuMnyeckme CBOVCTBA
HeopraHM4yeckmx BeLecTs

XWMUYeCKne CBOMCTBA OCHOBHbIX K/IaCCOB  HeopraHMyecKmx
BewlecTB (OKCUAOB, TUAPOKCUAOB, KUCMOT, COMed W Aap.).
"eHeTMYeCKas CBA3b HEOPraHWYeCKMX BELLeCTB, MPUHaZIeXaLimx
K pasnnyHbIiM Kiaccam. 3aKOHOMEPHOCTU B WU3MEHEHWWU CBOWCTB
MPOCTbIX BELLECTB, BOAOPOAHbIX COEAVHEHWI, BbICLUMX OKCUAO0B U
rMAPOKCUA0B

MpaKTu4yeckoe 3aHATHe Ne 6 PeLleHune NPaKTUKo-
OPVEHTMPOBaHHbIX 3afjaHWi Ha CBOICTBA, COCTaB, MOJyYeHVEe U
6e30MacHoe MCMoNb30BaHNe HeopraHMYecKnX BeLEeCTB B ObITy U
NPOoheccMoHaIbHON AesTeNbHOCTU YeioBeka

Na6opaTopHoe 3aHATMEe Ne2. VaeHTU(UKALUA HEOPraHNYeCKUX
BELLECTB

Pasgen 3. TeopeTn4yecKne 0CHOBbI OPraHMYecKoi XUMnm

Tema 3.1.
Knaccugpmkauus,
CTPOEHVE U
HOMeHKnaTypa
OpraHMyecKmx
BELLECTB

TeopeTuueckoe 3aHaTue. [pegmMeT OpraHNYecKon XumMmnm.
BO3HMKHOBEHME, pa3BUTUE W 3HAYeHVEe B MOSyYEHUUM HOBbLIX
BELLECTB U MaTepuasioB OpraHUYeckom XuMunu. Teopus CTPOeHUs
OpraHuMyeckux coefguHeHni A.M. bByTnepoBa, €& OCHOBHble
nonoxxeHns. CTPYKTYpHble (QOPMY/ibl OpraHUYecKMxX BeLLECTB.
[flomonorusa, wnsomepusas. XuMUYECKas CBf3b B  OPraHUYecKux
COEANHEHNAX: KpaTHble CBA3W, a- U N-CBA3MN.

MpefcTaBneHne 0 KiacCcMmMKaumMm OpraHUYecKMxX BeLLECTB.
HomeHKnaTypa opraHnM4ecKux CoefuHeHWI (cuctemMaTmnyeckast) u
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OK 01; OK 02; OK 04;
NP 23; NP 24; NP 34;

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

OK 01; OK 02; OKO04;

NP 23; NP 24; NP 34,

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

MP 12; MP 17; MP 21

MP6 1; MP6 2; MP63;

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

NP6 4; NP6 5; NP6 8;

OK 01;

NP 23; NP 25; NP 31;

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



TPpMBMa/bHbIE Ha3BaHWUA BadKHEMLLMX MpPeACTaBUMTENE KnaccoB
OpraHNyYecKux BeLLEeCTB
MpakTuyeckoe 3aHsATUe Ne7. BbINOMHEHWE YMNPaXHEHWIA Ha
COoCTaBneHune (popmyn N 3HaHWE HOMEHKMaTypbl N WU3IOMEPUN
OpraHn4ecKunx BELLECTB.

Pas3nen 4. ¥Yrnesofopofabl

Tema 4.1.

TeopeTuueckoe saHaTue. MNpeaenbHbIE YrAeBOA0POIbI

YrneBogopoabl u nx CocTaB M CTPOEHME, FOMOJSIOTMYECKUIA psj ankaHoB. MeTaH U

MPUPOAHbIE

NCTOYHUNKN

3TaH: COCTaB, CTPOEHUE, (IM3UYECKME U XMMUYECKMe CBOICTBA
(peakLymM 3aMeLLLEHIS Y TOPEHUST), MOMyYeHMe U NMPUMEHEHME.

TeopeTuueckoe saHaTue. HenpeaenbHble YrieBoaopoabl.
AJKEHbI: COCTaB W CTPOEHWe, FOMOJMIOTMYECKNA psag. DTWUMEH U
MPONWMEH: COCTaB, CTPOEHMe, (M3NYECKNE U  XUMUYECKUe
cBolicTBa  (peakuum rMApPVYPOBaHMSA, ranoreHMpoBaHus,
rmapatauun, OKUCMEHWS 1 NONUMepK3aLn)  MNonyyeHue WU
NPUMeHEHMe.

TeopeTuueckoe 3aHsATUe. HenpegenbHble Yrnesogopoabl

AnKagveHbl: 6yTagueH-1,3 un meTunbyTtaameH-1,3, XvMU4YeckKoe
CTPOeHWe, cBOMCTBA (peakums nonvmepusauymn), nNpUMeHeHue
(419 CMHTe3a NPMPOLHOro N CUHTETUYECKOrO KayyyKa 1 PesiHbl).
AJIKUHBI: COCTaB U OCOGEHHOCTU CTPOEHMS, FOMONOrMYECKUIA PAL.
ALETUMIEH: COCTaB, XMMWYECKOe CTPOeHWE, (u3nyeckne wu
XUMUYeCKue CBOICTBA (peakumm rmapupoBaHus,
rafioreHVpoBaHnsA,  rugpatauuyM  ropeHus),  MonyyeHne ”
npuMeHeHvie (MCTOYHMK BbICOKOTEMMEPATYPHOrO MiaMeHu Ans
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OKO01; MK 1.2

NP 23; 1P 24; NP31;

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

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13;

MP 18; MP 19; MP 20;MP21,;

MP 24; MP 25; MP 48;

MP61; MP6 2; NP6 4; NP6 5;

NP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,

MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5;

NP6 6; 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; MP 21; MP 24,

MP 25; MP 48;

MP61; NP6 2; NP6 4; INP6 5;

NP6 6; NP6 10



Tema 4.2.
dun3nko-
XUMUNYECKME
CBOWCTBA
yrneBoAopoaoB

CBapKM W Pe3Kn MeTasioB)

TeopeTnueckoe 3aHATMEe. APOMATUYECKME YTNEBOAOPOLbI
BeH30/1 1 TONMYOn: COCTaB, CTPOeHMe, (IM3NYECKNE N XUMUYECKME
CBOICTBA (peakuun rasoreHNpPoBaHUA U HATPOBaHUA), NONyYeHMe
N NpuvMeHeHMe. TOKCUYHOCTb apeHoB (BNWsiHME 6eH30na Ha
opraHuam 4e/I0BEKA). "eHeTMYeCKas CBA3b mexay
YrneBofopOAaMM, NPUHaZIEXALLMMI K Pa3INYHBIM Knaccam.
MpupoaHble WUCTOYHMKM  YrNeBOAOPOAOB. [MpUpoAHbIA a3 u
NnonyTHble HeTAHble rasbl. He(pTb M €€ NpPoUCXOXAEHMe.
Cnocobbl  nepepaboTkM  He(hTW:  MNePeroHka, KPEKNHT
(Tepmuyeckmii, KaTa/IMTUYeCcKuin), nMposn3. MpoayKThbI
nepepaboTkM HeTW, UX MPUMEHEHUE B NPOMBILLIIEHHOCTU U B
ObITy. KamMeHHbIn yrons 1 NpoAyKTbl ero nepepadboTku
Na6opaTtopHoe 3aHATMe Ne3. [lonyyeHWe 3TUNEHA U U3y4deHue
ero CBOMCTB

Pa3gen 5. KucnopopgocogepxXalyne opraHnyeckue coeguHeHns

Tema 5.1.
CnupTbl. deHon

Tema 5.2.
Anbaernpl.
Kap6oHoBble

KW1CNOTbl.

TeopeTuyeckoe 3aHsTue. CNUpPTbl 1 HEHOSbI.
Kucnopogcoaepxatiue COEMHEHMS. OC06EHHOCTU
rMAPOKCUNBHON rpynnbl. HOMeHKnatypa, CTPOeHWe, CBOWCTBA U
NpUMeHeHWe CNPTOB.

TeopeTnyeckoe 3aHaTue. ANbAernabl.

Anbfernibl N KeToHbl ((hopmanberung, aueTtanbieruf, aueToH):
CTPOeHMe, (hM3MYeCKMe W XUMUYECKMe CBOWCTBA  (peakuyuu
OKUCNEeHWs 1 BOCCTAHOB/IEHWS, KayeCTBEHHble  peakuumm),

20

OK 01; OK 02; OK 04,

NP 24; NP 25; NP 28; 1IP 29; JIP 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 02; OK 04,

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

MP 7; MP 21;

MP 24; MP 25; MP 48;

MP61; MNP6 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 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; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;



CnoXkHble agmpbl

Tema 5.3.
Yrnesopgpl

nony4vyeHne n npumMeHeHme.

TeopeTuueckoe 3aHaTue. KapOOHOBbLIE KUCNOTHI.

O[ZHOOCHOBHbIE NpefesibHble KapboHOBbIe KUCIOTbI (MypaBbuHas
N YKCYCHas KWUCNOTbl): CTPOEHWe, (PU3NYECKMEe U XUMUYECKMe
cBoicTBa (0OLWMe CBOWCTBA KMCMOT, peakums aTepudmkaumn),
nosly4yeHne v npumeHeHue. CTteapnHOBas U OfIEMHOBAsA KUC/OTbI
KaK MpeacTaBuTeNIN BbICUMX KApOGOHOBLIX KWCMOT. Mblia Kak
COJ/N BbICLLMX KapOOHOBbIX KUC/MOT, UX MOHOLLLEE [eNCTBME
TeopeTuyeckoe 3aHaTue. CMOXHbIE 3QUPbI

CnoxHble 3(Mpbl Kak MNPOU3BOAHbIE  KAapOOHOBLIX  KWUC/OT.
MMaponms  CNoXHbIX  3gmpoB.  XKupbl.  TMAPOAN3  XKUPOB.
[NprMeHeHKe XNpPoB. Bronornyeckas posb XXNpPoBs

TeopeTuueckoe 3aHsaTue. Knaccugpukaums yrnesogos
YrneBogpl: COCTaB, Knaccuukaums yrneeogoB (MOHO-, Au- U
nonucaxapugpl). noko3a -  MNpOCTeWMA  MOHOCaxapwg;
0CO6EHHOCTWN CTPOEHUA MOMEKYNbI, (PU3NYECKME U XUMMUYECKME
CBOWCTBaA r/OKO3bl (B3aumogeiicTeme ¢ rugpokemgom meam (l1),
OKWC/EHNe aMMMayHbIM  pacTBOpoM okcupaa  cepebpa (1),
BOCCTaHOB/EHWE, BPOXEHME T/10KO3bl), HAXOX/EeHWEe B MpUpPOAe,
NpUMeHeHve rMIOKO3bI, bnonornyeckas posb B
XWU3HEAEATENbHOCTM  OpraHuMaMa  yenoBeka.  POTOCUHTES.
®pyKT03a Kak 130Mep r/HKO3b.

Caxaposa - npeAcTaBUTENb AMCaxapuioB, FMAPOIM3 caxaposbl,
HaxO0XXAeHVe B MPMPOAE 1 NPUMEHEHME.

TeopeTnyeckoe 3aHATuHe. [lonncaxapubl
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MP 25; MP 48;

MP61; MP6 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,

MP 25; MP 48;

MP6 1; NP6 2; NP6 4;

MP6 5; NP6 6; 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; MP21;MP 24;

MP 25; MP 48;

MP61; NP6 2; NP6 4,

MP6 5; MNP6 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; MP6 6; NP6 10

OK 01; OK 02; OK 04;



Tema 5.4.
du3nkKo-
XUMUNYECKME
CBOICTBa
K1cnopogoconepxa
LLLMX OpraHNYecKmnx
COeIHEHNI

Kpaxman n uenntonosa Kak npupofHble nonvmepbl. CTpoeHue
Kpaxmana v Lennonosbl, Gusnyeckne n XMMUYECKMe CBOMCTBA
Kpaxmana (rMgponuns3, kauecTBeHHas peakuuns ¢ MoLom)

MpakTuyeckoe 3aHATMe Ne 8 (CocTaB/fieHNe CTPYKTYPHbIX
(hopMyN ¥ BbIMONHEHWNE YMPXXHEHWIA HA HOMEHKNATYpPY CNPTOB.

MpakTuyeckoe 3aHsATMe Ne 9 lccnegoBaHve W aHanus
XUMUYECKMX W (DU3NYECKMX CBOWCTB KUCNOPOLOCOAEPKALLMX
OpraHMyecKmnx coeauHeHuniA

Pasgen 6. A3oTcofep)kaw,me opraHM4YecKune coeHeHunA

Tema 6.1.
AMMUbI.
AMWHOKNCNOTHI.
benkn

TeopeTmyeckoe 3aHATMeE. CTtpoeHue n CBOWCTBA
a30TCOMEPXKALLMX OPraHNYECKUX COeAMHEHNIA

AMWHbI: METUNaMWH - NPOCTelWnin npeacTaBUTe/lb  aMUHOB:
COCTaB, XWUMWYECKOe CTpPOeHMe, (un3nyeckme un XUMUYecKune
CBOWCTBA, HaX0X/eHue B Npupose.

AMMVHOKMNCNOTbI KaK aM()OTepHble OpraHnWYyeckue COeAVHEeHMS.
Pun3myeckme 1 XMMMUYECKNe CBOMCTBA aMUHOKMUCNOT (Ha npumMepe
rnuumHa). bronormnyeckoe 3Ha4YeHMe aMMHOKMCNOT
TeopeTuueckoe 3aHATUE. benku
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NP 24; P 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

OK 01; OK 02; OK 04;

NP 24; NP 25; JIP 28; NP 29; JIP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP21;MP 24;

MP 25; MP 48;

MP6 1; NP6 2; NP6 4;

NP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,

MP 25; MP 48;

MP6 1; NP6 2; NP6 4;

MP6 5; NP6 6; MP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; JIP 29; /TP 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; MNP6 4;

MP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04,



MenTuapl.

benkn kak npupogHble nonumepsl. [lepBuyHasn, BTOpPUYHAA U
TPeTUYHas CTPyKTypa 06enkoB. XUMWUYeCKMe CBOWCTBA OGE/KOB:
rMApoNn3, AeHaTypaums, KayeCTBEHHbIE peakLummn Ha Gesku

KoHTponbHada paboTa Ne2
MpakTuyeckoe 3aHATMe Ne 10 VccnegoBaHue CBOWCTB MU
06Hapy»eHne 6enKoB

Pasnen 7. BbICOKOMOMEKYAPHbIE COeANHEHUA

Tema 7.1.
[MnacTmacchl.
Kay4yykn. BonokHa

MpakTuyeckoe 3aHaTue Ne 11 O3HaKOMIEHWE C ob6pasuamm
NPUPOAHLIX N UCKYCCTBEHHBIX BOIOKOH, MacTMace, KayuyKoB

Pasgen 8. Xumus B 6bITY M MPOU3BOACTBEHHON AeATENbHOCTM YesloBeKa

Tema 8.1.
XUMUyeckune
TEXHO/IOTUN B

NOBCEAHEBHOMN 1
npoeccnoHaIbHOW
[eAaTeNIbHOCTM
yesioBeka

TeopeTuyeckoe 3aHaTre. XUMUA B BbITY 1 B Npogeccuu

MpaBnna 3KOMOMMYecKn LenecoobpasHoro noBedaeHUs B ObITY ©
TPYLOBOW [eATEeNbHOCTU B LIENSAX COXPaHEHUSs CBOEro 340p0BbS U
OKpY>XaloLLein npupoAHON cpefdbl, OMacHOCTb BO3LECTBMA Ha
XVBbIe OpPraHn3mbl OpPraHMYecKMX BeLLEeCTB OTAE/bHbIX KNaccoB
(yrnesogopoapl, CAnpTHI, (heHONbl, XN0popraHnyeckune
Npou3BOAHble, anbfernabl W Ap.), NoKasaTenb npeaenbHO
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NP 24; NP 25; P 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; NP 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP21;MP 24;

MP 25; MP 48;

MP61; NP6 2; NP6 4;

NP6 5; MP6 6; NP6 10

OK 01; OK 02; OK 04;

NP 24; NP 25; NP 28; JIP 29; JIP 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,

MP 25; MP 48;

MP61; NP6 2; NP6 4,

MP6 5; NP6 6; NP6 10

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

MK 1.2,

NP 25; NP 32; 1P 26;

NP 27; NP 28; P 29;

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



A0MYCTUMOI KOHLEHTPaLMX 1 ero UCrnonb3oBaHue

TeopeTnueckoe 3aHaTUe. HOBEMLLIME AOCTUXKEHUA XMMUYECKOW
HaYKM 1 XUMUYECKOIN TEXHOMNOTUN.

Po/ib XMUKN B 06ecrneveHnn 3KON0rMYeCKon, 3HePreTUYeckom u
MULLEBOIN 6e30MacHOCTU, PasBUTUN MELULMHBI, CO34aHMN HOBbIX
matepuanos (B 3aBMCUMMOCTM OT BMAa MPOEeCCUOHaNbHOW
[eATeNIbHOCTN), HOBbIX WMCTOYHWKOB 3HEPrnu (a/bTepHaTUBHbIE
MCTOYHUKWN 3Heprum). TOHATME O Hay4HbIX MeTofax Mo3HaHWS
BELLECTB M XUMMYECKUX peakuunin. lMpefcrasneHns 06 06LMX
HaY4HbIX MPUHUMNAX NPOMBbILIEHHOTO MOYYEHUS BaXKHEMLUNX
BeLLeCTB (Ha npumepax Npov3BOACTBa aMMUaKa, CePHON KUCNOTbI,
MeTaHoMa).

MpakTuueckoe 3aHsaTue Ne 12, CocTaBneHWe KelCOB Ha Temy
«IpUMEHEHNE  XUMWYECKMX  BELeCTB W TEXHONOTMA B
KOMMbIOTEPHBIX CUCTEMAX M KOMI/IEKCAX»»

Kelicbl (C yyeTom 6yayuiein npoeccUoHabHOW AeATeNbHOCTM)
Ha aHa/m3 uHpopmauumM O MNPOU3BOACTBEHHON [AeATeNbHOCTU
YesioBeKa, CBA3aHHOW C NepepaboTKOM U MONyYeHNEM BELLECTB, a
TaKXKe C 9KOM0rM4ecKoim 6e30MacHOCTbHO.

MpakTuyeckoe 3aHsaTue Nel3. 3allMTa KeMNcoB Ha Temy
«pUMeHeHe  XMMWYECKMX  BEWEeCTB W TEXHONOrWA B
KOMMbIOTEPHBIX CUCTEMAX M KOMI/IEKCAX».

MpeAcTaBneHne pesy/bTaTOB pelleHnst KelcoB (BbICTYMIeHMe C
npeseHTauuen)

MpomexyTouHas atTectauuns (4UdQepeHLMPOBaHHbIN 3a4eT)

Bcero:
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82

10

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

NnK 1.2

JIP 25; P 32; NP 26;

NP 27; NP 28; NP 29;

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

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

MK 1.2;

NP 25; NP 32; 1P 26;

NP 27; NP 28; P 29;

MP 1, MP 2MP 24; MP 25; MP 48;
MP61; NP63; NP6 6; MP6 9; NP6 10;

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

MK 1.2

NP 25; NP 32; 1P 26;

NP 27; NP 28; J1P 29;

MP 1; MP 2MP 24; MP 25; MP 48;
MP61; MNP63; NP6 6; NP6 9; NP6 10;



3. YC/10BNA PEAJT3AUNU TNTPOIMPAMMBbI YHEBHOI O NPEOMETA

3/1. MaTepurasibHO-TeXHNYECKOe 06ecrneyeHme

[na ocBoeHWs nporpammbl yyebHoro npeametra OOIlM6/12 Xumusa B
OBIMOY «K3MT» nmeetcs y4ebHbI KabuHeT «buonorus. Xvmms».

[MomelleHNe KabMHeTa OCHALLEHO TWUMOBbLIM 000pYyLOBaHWEM, B TOM 4uUChe
cneuvanu3npoBaHHoOn  y4yebHOM  Mebe/rblo M cpefcTBaMM  0By4eHwus,
HEOOXOANMBIMW  AN19  BbINOSIHEHUA  TPebOBaHUA K  YPOBHKO  MOArOTOBKM
06yyatoLmxcs.

OcHalleHve y4ebHOro kabmHera:

- 0caf04Hble MecTa Mo KO/IMYeCTBY 00yYaroLLmXCs;

- paboyee MeCTO npenogasartens;

- npodheccnoHanbHO-0PUEHTMPOBAHHbBIE 3aaHNA.

AnpakTnyeckne marepuanbi:

-MeTOAMYEeCKNEe PEKOMeHZAUMN MO BbINOHEHUIO MPaKTUYECKMX paboT Mo
yuebHoMy npeameTty O0I16.12 Xumus;

- KOMMJIEKT 3afaHnii A4na NpoBefeHns MUCbMEHHbIX KOHTPOJIbHBIX PaboT;

- KOMIeKT 3afaHuni ans npoBefeHns MUCbMEHHOr 0
AndepeHUMpoBaHHOrO 3a4eTa.

TexHU4YecKme cpefcTBa 06yYeHUs:

- MEPCOHa/IbHbIA  KOMMbKOTEP  C  JIMLEH3MOHHbIM  MPOrpPaMMHbIM
obecrieyeHnem;

- MPOEKTOpP C 3KPaHOM.

3anbl:

BubnmnoTeka, YMTasibHbIA 381 C BbIXOAOM B CeTb VIHTEPHET.

3.2. VH(hopmaLlmoHHOe obecrieveHne peanmsaumm nporpamMmel

[Ona peanusauun nporpammbl B 6ubnmnoteyHom oHage OBMNOY «K3AMT»
MMEKOTCA MeyaTHble W 3NEeKTPOHHble 06pa3oBaTe/ibHble M MHMOPMALMOHHbIE
pecypcbl 4na UCNob3oBaHMs B 06pa3oBaTe/ibHOM MpoLecce.

3.2.1. OCHOBHbIE NCTOYHUNKM

1 AH(mHoreHoBa W.B. XvmMus: yyeObHMK WM MPaKTUKYM [A/19 CpefHero
npoeccunoHanbHoro obpasoBaHus/ N.B. AH(uHoreHosa, A.B. babkos, B.A.
MonkoB. — 2-e u3g., ucnp. n gon.— Mocksa: M3patenscteo HOpant, 2025. —
291 c¢. — (MpodpeccnoHanbHoe obpasoBaHne). — ISBN 978-5-534-11719-6. —
TeKCT: 2neKTPOHHbIN // ObpasoBaTenbHas nnatdopma HOpaiT [canTt]. — URL:
https://urait.ru/bcode/538526

3.2.2. ,oNoNIHUTENbHbIE NCTOYHUKU
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https://urait.ru/bcode/538526

1 AH(nHoreHoBa W.B. XumudA. bas3osblil ypoBeHb: 10—11 Knaccol:
yuebHMK Ans cpeaHero obuiero obpasosaHus/ N.B. AHuHoreHosa, A.B. babkos,
B.A. TonkoB. — 2-e u3g., ucnp. n gon. — Mocksa: M3gatenscteo KOpaitT, 2025.
— 290 ¢c. — (ObuweobpaszoBatenbHbId UMKT). — ISBN 978-5-534-16098-7. —
TeKCT: anekTpoHHbIN // ObpaszosaTenbHas nnatgopma HOpaint [cainT]. — URL:
https://urait.ru/bcode/544870

2. XMuUS: y4ebHUK Ana cpefHero npoeccuoHanbHoro obpasosarus/ FO.A.
Nebeges, I'.H. ®agees, A.M. lony6es, B.H. LLlanosan; nof obuieit pegakumei
.H. ®ageeBa. — 2-e m3f., nepepab. n gon. — Mocksa: 3gatenscTeo HOpanrT,
2024, — 431 c. — (MpoeccroHanbHoe obpasoBaHue). — ISBN 978-5-9916-
7723-3. — TeKCT: aNeKTPOHHbIN // ObpaszosaTenbHas nnaropma KOpant [canT].
— URL: https://urait.ru/bcode/537876

3. MaptbiHoBa T.B. XuMusi: y4eOHWK M NPaKTUKYyM AN CpPedHero
npogeccrnoHanbHoro obpasosaHus/ T.B. MapTbiHoBa, W.B. AptamoHoBa, E.b.
"oayHOB; nog obuwen pegakunet T.B. MapTbIHOBOW. — 2-e W34, Ucnp. 1 gorn. —

Mockea: W3paTtensctBo HOpait, 2025. — 368 c.— (IpodeccnoHanbHoe
obpasoBaHne). — ISBN 978-5-534-11018-0. — TeKCT: 3/EKTPOHHbIN //
O6pa3zoBaTe/ibHas nnargopma FOpant [cawT]. — URL:

https://urait.ru/bcode/536721
4. Hukonbcknini - A.b.  XuvMus: y4yebHUK W MpPaKTUKYM 4S9 CpefHero
npoeccrmoHanbHoro obpasosaHusa/ A.b. Hukonbckmin, A.B. CyBopoB. — 2-e u13f,,

nepepab. u pon. — Mockea: W3patensctBo HOpaitt, 2025. — 507 c. —
(MpoeccnoHanbHoe o6pas3oBaHMe). — ISBN 978-5-534-01209-5. — TeKcT:
ANeKTPOHHbIN // O6pa3oBatenbHas nnatopma HOpant [cant]. — URL:

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

3.2.3. VIHTepHeT-pecypcbl
1 PoccuiicKas  3M1EKTPOHHas  LWKoMa  [ONeKTpoHHbI  pecypc] URL:
https://resh.edu.ru/

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

3. Pewy EI3. Xumua [InekTpoHHbIM pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJ1Ib N1 OLUEHKA PE3YJIbTATOB OCBOEHWA YUYEBHOI O
NMPEOMETA
KOHTpONb U OLUEHKa pe3y/nbTaToB OCBOEHUs Y4eGHOro npeameTa
PACKPbLIBAIOTCS  uepe3  AMCUMNAMHAPHblE Pe3ynbTaThbl, HanpaB/eHHble Ha
(hOPMMPOBaHME OOLUMX U NPOGECCUOHA/IbHBIX KOMMETEHLMIA MO pasgenam W
TemMaM COfepyKaHns y4e6GHOro MaTepuana.

O6wasn [/ Pa3pgen/ Tema Tunbl OLLeHOYHbIX
npodgeccnoHanbHas MeponpuaTuin

KomMneTeHUnA

OK 01. BbibupaTtb cnocobbl Pasgen 1, Tema 1.1, Tema TecTuMpoBaHue

peLueHns 3agady 1.2, Tema 13, Tema 14, YCTHbIin onpoc
NpPoMeccUoHanbHoM Tema 15, Tema 1.6, Tema [lpeactaBneHve pesynbTaToB
LleaTeNnbHOCTU 17 npakTU4ecknx pabot
NMPUMEHUTESNIbHO K Pa3INYHbIM MMpeacTaBneHve  pesynbLTaToB
KOHTeKCTam nabopaTopHbIX paboT

PeLleHne XumMmnyeckmx 3agad
KoHTponbHasa pabota

Pasgen 2, Tema 2.1, Tema TecTupoBaHue

2.2 YCTHbIn onpoc
MpenctaBneHne  pesy/bTaToB
npakTn4ecknx pabot
lNpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

CocrasneHve ypaBHeHW

peakuuin

PeLleHne Xnmnyeckux 3agad
Pasgen 3, Tema 3.1 TecTupoBaHue

MMpencTaBneHne pesynbLTaToB
npakTn4ecknx pabot

Pasnen 4, Tema 4.1 TecTnpoBaHue
YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
CocTaBneHwve ypaBHeHWiA
peakuuii
PeLueHne Xxummnyeckumx 3agau

Pasgpen 5, Tema 5.1, Tema TecTupoBaHue

5.2, Tema 5.3, Tema 5.4 YCTHbIn onpoc
MpeacTaBneHve  pesynbTaToB
npakTU4yeckmnx pabot

CocrasneHve ypaBHEHW
peakuuii

Pasgen 6, Tema 6.1, Tema TecTupoBaHue

6.2 YCTHbIN onpoc
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OK 02. Vicnonb3oBaTb
COBPEMEHHbIE cpeacTsa
MouCKa, aHanmnsa n
NHTepnpeTauuy nHpopmaLmm
7 NH(OPMALMOHHbIE
TEXHOMOTUN AN BbINOSHEHUA
3agay npoceccroHanibHoM

LeATeNbHOCTA

Pasgen 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 5.4

Pasgen 6, Tema 6.1, Tema
6.2

Pasgen 7, Tema 7.1
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MMpenctasneHne  pesynbTaToB
NpaKTUYecKnx paboT

PelLeHne XxuMnyecknx 3agay
YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIN onpoc

Kelic 3agaHus

TecTupoBaHue

YCTHbIA onpoc
MpeacTasneHne  pesy/nbTaToB
npakTU4ecKnx pabot
PeLleHne XumMnyecknx 3afau
KoHTponbHas paboTa

TecTupoBaHue

YCTHbIA onpoc
MpeacTaBneHve pe3ynbTaToB
npakTU4yeckmnx pabot
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
CocrasneHwue ypaBHeHUIA
peakLmin

PeLleHne XumMmnyeckmx 3afad
TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
CocrasneHue ypaBHeHWiA
peakumin

PelueHne XMmMn4yeckumx 3agau
TecTupoBaHue

YCTHbIiA onpoc
lNpencTtaBneHne pesynbTaToB
npaKTUYyecknx pabot
CocraBneHuve ypaBHeHWiA
peakuui

TecTnpoBaHue

YCTHbIN onpoc
MpencTaBneHne pesynbTaToB

npaKTUyecknx padot
PeLLeHMe XMMUYeCKMX 3afau
YCTHbIN onpoc
MpeacTaBneHne  pe3ynbTaToB
MpaKkTU4ecKnx pabot



OK 04. AMDeKTNBHO
B3aVMO/eCTBOBAaTb 7
paboTtatb B KO/MEKTUBE W
KOMaHze

OK 07. CopgelicTBoBaTb
COXPaHEHVIO  OKPY>KatoLLEei
cpedbl, pecypcocoepexKeHunio,

NPUMEHATb 3HaHUA 06
N3MEHEHUM KnnmvaTa,
NMPUHLMMBI 6epexxnmeoro
npou3BOACTBa,  3P¢eKTUBHO
[eicTBOBaTb B Upe3BblyaliHbIX
CUTYyaumsx

MK 1.2 [MpoBoguThL

AMAarHocTukKy, 06HapyXuBaTb
HencnpaBHYyto paboty

Pasgen 8, Tema 8.1

Pasgen 1, Tema 1.7.

Pasgen 2, Tema 2.1, Tema
2.2

Paspgen 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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TecTupoBaHue

YCTHbIA onpoc

Kelic 3agaHus

MMpencTasneHne  pesynbLTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc

lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
MNpenctasneHne  pesynbTaToB
nabopaTtopHbIX paboT
CocrtaBneHve ypaBHeHWiA
peakuuii

PeLleHne XMMUYEeCKNX 3a1ay
YCTHbIiA onpoc

MMpenctaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
CocrtaBneHve ypaBHeHWiA
peakuui

PeLleHne XMMUYecknx 3agad
YCTHbIA onpoc

lNpeacTaBneHne  pesynbTaToB
npakTNU4ecknx pabot
CocrtasneHue ypaBHeHWiA
peakuuii

YCTHbIn onpoc
MpencraBneHne  pesy/bTaToB

npakTU4ecknx pabot

PelLeHne XxuMmnyecknx 3agay
YCTHbIN onpoc
MpencraBneHne  pesy/bTaToB
npakTn4ecknx pabot

YCTHbIA onpoc

Kelic 3agaHus

MNpenctaBneHne  pesynbLTaToB
nabopaTopHbIX paboT

YCTHbI onpoc

TecTupoBaHue

YCTHbIN onpoc

Kelic 3agaHus

TecTupoBaHue
YCTHbI onpoc

MpeAcTaBneHne  pe3y/nbTaToB



XONOANNBHOTO MPaKTUYECKNX paboT

obopygosaHua,  npuvHumatb Pasgen 8, Tema 8.1 YCTHbIN onpoc
Mepbl AN YCTpaHeHus W Keiic 3agaHus
npeaynpexaeHns 0TKa30oB U

aBapui.

TunoBble 3afaHUs [/19  OLEHKM OCBOEHMA Y4yeOHOro npegmeTa
(TEKYLLNIA KOHTPO/Ib)

Twunosble 3ajaHNA YCTHOrO ornpoca

1. Chopmynupyinte onpegeneHne NoHATUA. ..

2. ChopMynmpyiTe 3aKOH 1IN NPaBuno...

3. MpoaHanu3npyiTe CBONCTBA...

4. B KaKuxX eguHULaxX N3MepseTca BennymHa...

5. OnuwnTe CTPOEHMUE... U CAenanTe BbIBOAbI

6. PacrnosHaiTe XMMmM4yeckmne aBeHns (peakuymm)...

7. OxapaKTepusyinTe XMMMYeCcKue CBOMCTBA...

8. UT0o nexxnt B OCHOBE Knaccupukauun...

TvnoBoe TeCTOBOe 3aJaHune

1 TecToBble 3afaHNs OTKPbLITOrO TUNa:

- [OMONHEHMS;

- CBOOOAHOIO M3M0XEHWS.

2 TecToBble 3aaHNS 3aKPbITOro TUNa:

- a/lbTEPHATMBHbIX OTBETOB

- MHOXXeCTBEHHOr0 BbIOOPA;

- BOCCTaHOBNIEHUSI COOTBETCTBUS;

- BOCCTaHOB/IEHWE MOCNeA0BaTENbHOCTM.

MpakTnyeckas paboTta Nel

PelueHe 3a/iay Ha KO/IMYECTBEHHbIE 3aKOHbI B XUMUW.

3afjaHue.

Monb3ysacb  lepvogmMyeckon  CUCTEMOM  3/1IEMEHTOB,  paccymMTanTe
OTHOCUTENbHYHO MONEKYNAPHYH0 Maccy BeLLeCTB

OnpefennTb Kakoe KOMIMYeCTBO BeLLEeCTBa COAEPXKMUTCS B BELLLECTBE MaCcCOM

OnpegennTb Maccy BeLLecTBa KOMIMYECTBOM BeLLecTBa ...

CKO/IbKO CTPYKTYPHbIX eAMHNL, COAEPXKNTCA B BELLECTBE MacCoW

Kakyto maccy 6yeT umeTb ra3 06bEMOM ... NMPW HOPMaJIbHbIX YCI0BUAX?

OnpefennTb NIOTHOCTU ra3o06pasHbIX BELLECTB M0 BOAOPOAY M MO BO3AYXY

PaccunTalniTe MacCcoBYHO [O/H0 3/IEMEHTA B BELLLECTBE
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MpakTnyeckas pabota No2

AHaM3  NepuoanMyecKuX 3aKOHOMEPHOCTEN W UX B3aUMOCBSA3M  CO
CTPOeHVeM aToOMOB

3ajaHue.

cnonb3ysas nNepuoAuyeckyro CUCTEMY XUMUYecKux 3snemeHtos ..
MeHpeneeBa, CpaBHUTb XMMUYECKIME 3/1eMeHTbI Mo KX NnofoxxeHuto B NCX3, gatb
MM XapaKTepUCTUKY.

MNpakTnyeckas pabota Ne3

PelleHVe  NpakTMYeCKUX  33faHWn  Ha  COCTaBfieHMe  3/IEKTPOHHO-
rpauyeckmx opmMysn 3feMeHToB 1-4 nepnogos

3afaHue.

CocTaB1Tb 3M1eKTPOHHO-rpaduyeckmnx popmysn afiemeHToB 1-4 nepnoaos

OnpefennTb TUN XMMUYECKOI CBA3N

CocTaBuTb CXeMbl 06pa3oBaHWA MOHHOW, METa//IMYECKON N KOBASIEHTHbIX
cBA3en

MpakTnyeckas paboTta Ne4

PelleHVe MpakTUYeCKMUX 3afaHui No Knaccuukaummn, HOMEHKNaType U
XUMUYECKMM (POPMYIaM HeopraHMYecKMX BeLLecTB pas/IMYHbIX K1accoB

3ajaHue.

Onpegenntb, K KakOMy KnacCy MpuHagiexaTr Bewectsa M faTb UM
Ha3BaHws.

PelunTb pacyeTHble 3a4a4m MO YpaBHEHUAM XUMUYECKUX peakLmii.

MNpakTnyeckasa padota Ne5

OnpefeneHve BAWAHUA Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XMMMWYECKOW
peakuuu.

3ajaHue.

PelunTb pacyeTHble 3agayv UCMonb3yd QOpMysny BbIPaXKEHUS CKOPOCTU
peakumi.

OnpefennTb CMeLLleHVe XMMMUYECKOro paBHOBECUA B 0OpPaTUMBbIX peakLmsax
MpyY N3MEHEHUN YCNTOBUM.

MpakTnyeckasi pabota Ne6

PelleHne MpPaKTUKO-OPMEHTUPOBAHHLIX 3aflaHWini Ha CBOWCTBA, COCTaB,
nofyyeHne n 6e30MacHOe MCMo/b30BaHME HEOpraHWYeckux BeLLEeCTB B ObITy U
NMPOMeCcCMOHaIbHON AesATeNIbHOCTM Ye/loBeKa

3ajaHue.

OcCyLLEeCTBUTb MpeBpaLleHns Mo cxeme, A1 peakuuii MOHHOTO 06bmeHa
COCTaBUTb MOJHbIE U COKPALLEHHbIE NOHHbIE YPaBHEHUSA peakLuii

MpakTndyeckas paboTta No7
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BbIiNonHeHWe  YNpPaXHEHWA Ha  cocTaB/ieHMe  opMyn WM 3HaHMWe
HOMEHK/aTypbl 1 U30Mepun OpraHNYecKnX BeLLecTs.

3afaHue.

HasBaTtb BeLlecTBa Mo CUCTEMATUYECKOM HOMEHKATYpe.

CocTaBuUTb CTPYKTYPHYIO (hOpMY/y Yr/1IeBOA0POAA NO ero HasBaHMIo

CocTaBbTe CTPYKTYPHbIE (POPMY/ibl M30MEPOB 1 FTOMOJIOrOB

MpakTnyeckasi pabota Ne8

CocTaBfieHMe CTPYKTYPHbIX (OPMY/N W BbIMOSIHEHME YMPAXKHEHUA Ha
HOMEHK/aTypy CnMpTOB

3ajaHue.

HasBaTb BeLyecTBa Mo CUCTEMATUUYECKON HOMEHKATYpe.

CocTaBuTb CTPYKTYPHYIO (DOPMY/Y CNNPTA MO ero Ha3BaHuio

CocTaBbTe CTPYKTYPHbIE POPMY/ibl N130MEPOB 1N FOMOJIOrOB

PaccMOTpeTb FeHeTUYeCcKyHo CBA3b OpPraHMYecKMX BELLECTB, OCYLLUECTBUTb
MpeBpaLleHns Nno cxXeme.

MNpakTnyeckas pabota Ne9

VccnepoBaHve 1M aHa/iM3  XUMWYECKUMX U (DU3NYECKUX  CBOWCTB
KNCIOPOA0COAEPKaLLMX OpraHNyecKnx coeguHeHNi

3afaHue.

OcCyLWecTBUTb  XUMUYECKME — peakuun,  XapaKTepusytollMe  CBOWCTBa
YKCYCHOI KNCNOTbI, 3TUNOBOr0 CNnpTa 1 rnLepuHa.

[MpoBeneHWe, HAGNOAEHME U ONCAHME AEMOHCTPALNOHHBIX OMbITOB:

- TOpeHMe CnMPTOB, Ka4yeCTBEHHble peakLMW OLHOATOMHbIX CNUPTOB
(okucneHue ataHona okcugom meanm (1)),

- MHOroaTOMHbIX CNMPTOB (B3aMMOAENCTBME TNULEPUHA C TUAPOKCUMAOM
mean (11),

- anbferngos (OKMC/EHME amMMMadHbIM PacTBOPOM oKcupaa cepebpa(l) u
ruapokcugom meam (1)

- M3Yy4YeHWe CBOWCTB pacTBOpa YKCYCHON KMUC/OTbI

MNpakTnyeckasi pabota NelO

ccnepoBaHme CBOMCTB U 06Hapy»XeHue 6enkoB

3ajaHue.

OcCyLecTBUTb XMMUYECKME pPeakLnn, XxapaKTepuaytoLLe CBOMCTBa 6eNKOB.

HabntogeHne ©n onucaHWe [eMOHCTPaUMOHHbIX OMbITOB: [AeHaTypauus
6eNKOB MPW HarpeBaHUK, LUBETHbIE peaKkLUnn 6eNKoB

MpakTnyeckas paboTta Nell

O3HakoM/ieHne ¢ o6pa3uamy MPUPOAHLIX W UCKYCCTBEHHbLIX BOJIOKOH,
nacTMacc, Kay4ykos

3ajaHue.
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PaccMoTpuTe npeasioKeHHble 06pasibl NjacTMacC, BOJIOKOH U KaydyKoOB.
PacnpefenuTe Ux Ha TpW rPynmbl: NPUPOAHBIE, UCKYCCTBEHHbIE U CUHTETUYECKNE.
Kakue 13 BblgaHHbIX BELLECTB Mosy4yatoT (06pa3ytoTcs) B pesy/bTare peakumun: a)
nonvmepusauun; 6) NOMKOHAEHcaLMmn?

MpakTnyeckas pabota Nel2
CocTaB/neHne KeNCoB Ha TeMy «I1pUMEHEHNE XMMNYECKNX BELLECTB M TEXHO/OMMIA
B KOMMbKOTEPHbIX CUCTEMAX N KOMIIEKCAX»

3afjaHue.

Bbi6paTb Nt060i1 13 NpecTaBNeHHbIX KENCOB, OTBETUTb Ha BOMPOCHI Keica

MNpakTnyeckas pabota Nel3

3awnTa KencoB Ha Temy «l1pMMeHeHne XMMUYECKNX BELLLECTB 1 TEXHO/OMMi
B KOMMbKOTEPHbIX CUCTEMAX Y KOMMIEKCaX»

3ajaHue.

MpefcTaBUTb OTYET O PeLleHWM Kelca B BuAe NpeseHTauuu, Aoknaja,
NpesCTaB/IEHNS NPOAYKTA.

JTabopaTtopHast pabota Nel

MpuroToBneHNe PacTBOPOB 3afaHHOWN KOHLEHTpaLmMK.

3afaHue.

Mpon3BecTn BCE HEOOXOAMMbIE PacyeThl, a 3aTeEM MPUrOTOBMTbL PAcTBOPbI
BELLLECTB 3a[]JaHHOM KOHLIEHTpaLUuN.

PelunTb pacyeTHble 3a4a4n Ha onpeaeneHne KOHUEHTpaLum pacTBOPEHHOMO
BELLIECTBA.

JTabopaTopHasa paboTta Ne2

NaeHTUMKaLMa HeopraHNMYeCcKnX BELLIECTB

3ajaHue.

OCYLLECTBUTb XMMMWYECKME peakuun, XapaKTepUsyroline XUMUYECKUe
CBOICTBA OKCUO0B, KUC/MOT 1 OCHOBAHMWIA.

OcCyLLECTBMTb pacrno3HaBaHNe HEOPraHNYECKMX BELLECTB OMbITHLIM MYyTEM.

JabopaTtopHasa paboTa Ne3

[Mony4yeHne 3TUNEHA U U3YYEHNE Ero CBOINCTB

3afjaHue.

TpuBMasbHasd 1 MeX[AyHapoAaHas HOMEHKNaTypa, XMMWYECKMe CBOWCTBA,
Cnocobbl NONyYeHMs YrneBoAOpPOAOB. [lonyyeHue 3TUNEHA U U3YYeEHUe €ro
cBOINCTB. MoaennpoBaHne MOMeKY/T N XUMUYECKUX NPEBPaLLEHWIA YrNeBoA0POA0B
(Ha npuMepe 3TaHa, 3TWeHa, aueTuneHa 1 ap.) U ranoreHonpPon3BoAHbIX

KoHTponbHaa paboTa Ne 1
1. Oxapaktepun3oBaTb XMMWYECKMNIA 3/1EMEHT MO ero nonoxexHuto B NMCX3.
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2. Vicnonb3ys MeTof 3MeKTPOHHOro 6anaHca, pacctaBbTe KOIPUUMEHTLI B
YPaBHEHUW peakumm

3. Onpefenntb Maccy rasa npu HOPMasibHbIX YCMOBUAX, UCMOMb3Ys 3aKOH
ABoragpo

4. PaccyuTainTe MaccoByHo A0/0 3/1eEMeHTA B BELLECTBE.

5. CoCTaBUTb MONHOE W COKPALLEHHOE WOHHbIE YPaBHEHWUS peakuun K
MO/EKYNSPHOMY YPaBHEHUIO peaKLyw.

KoHTponbHasa pabota Ne 2

1 K kaxgomy 3afaHui0 4acTu A faHbl HECKOJIbKO OTBETOB, M3 KOTOPbIX
TO/IbKO O[IMH BEPHbIA. BblbepuTe BepHbIA, MO Ballemy MHEHMIO, OTBET.

2. 3aflaHne Ha COOTBeTCTBME BelLecTBa M Hax0oXAeHue ero B npupoae,
Ha3BaHMe BelllecTBa 1 ero opmyna, peareHTa v Tmuna peakumm

3. Hanwncatb ypaBHEHMA XUMWUYECKUX peakunid, C MOMOLIbH KOTOPbIX
MOXXHO OCYLLIECTBUTb NpPeBpaLLleHns Mo cxeme.
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5. OLIEHOYHbIE MATEPUA/bI 419 MPOMEXYTOUYHOW
ATTECTAUNN NO YHEBHOMY MNMPEOMETY

[MpeamMeTOM OLEHKM ABAAKOTCA YMeHWs U 3HaHuA. [pomexxyToyHas
arTectaymsi no ydebHomy npeamety OOI16.12 Xumus npoBoguTca B hopme
AnhdepeHUMpPoBaHHOIO 3a4eTa B KOHLIe BTOPOro CeMecTpa.

AnddepeHUnpoBaHHbIA  3a4eT MPOBOAMTCA B MUCbMEHHOW (opme. Ha
BbIMO/IHEHWE 3aaHnin oTBOAMTCA 2 Yaca (90 MUHYT). 3aveTHass paboTa COCTOMT 13
3 yacreit:

Yactb 1 BkntoyaeT 10 3agaHuin (Al - A10). K Kaxgomy 3afaHuio aaetcs 4
BapuaHTa OTBeTa, M3 KOTOPbIX MPaBU/ibHbIA TONbKO OAWMH. BepHOe BbIMO/IHEHWE
KaXKA0ro 3afiaHns 4acTu 1 OLeHMBaeTCa 1 6a//loM.

YacTtb 2 coctouT 13 3 3agaHuii (B1 - B3), Ha KOTOpble Hago AaTb KpaTKuil
OTBET B BWAE 4MCna WAN MOCMeAoBaTeNbHOCTM Undp. BepHoe BbINONHEHME
KaXKA0ro 3afjaHns YacTu 2 OLeHMBaeTCA 2 baniamu.

YacTb 3 cogepXut 2 Hambonee CnoxHbiX 3agaHus. 3agaHua Cl - C2
TpebytoT NOMHOro (pasBepHYTOro) OTBETa, WMEHT pPa3/IMYHY0  CTeneHb
CMIOXXHOCTU N NpeaycMaTpuBaloT MpoBepKy OT 3 A0 5 3/EMEHTOB COAepXKaHus.
Hannune B O0TBeTe KaXKAOro afeMeHTa oOueHuBaetcs B 1 6ann, noatomy
MaKCUMasibHad OLleHKa BEpPHO BbIMOIHEHHOIO 3afaHusA cocTasnifeT oT 3 40 5
6asinos.

[Mprmep 3agaHuA:

3agaHue 2.

Al. B KakoM pagy XWMUYEecKue 3/1IEMEHTbI PacronoXeHbl B MOpsAAKe
BO3pacTaHua UX aTOMHOro paguyca?

1) K-Na-Li

2) Na-Mg- Al

3 0O-S-Se

4 C-N-O

A2. VIOHHbI XapaKTep CBSA3M Hanbonee BblpaXKeH B COeAVHEHUN
1) BeO

2) CaOo

3) MgO

4)  B20s3

A3. B KakoM coefiHeHMM CTeneHb OK1C/IeHNs a30Ta paBHa -3?
1) KNO2

2)  NH4CI

3) kno3s

4)  N203
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A4. Kakon okcug pearmpyet ¢ pactsopom HC1l, HO He pearvpyeTt c
pactBopom NaOH?

1) CO02
2) SO3

3) p2o5
4)  MgO

AS5. XMnyeckasa peakuusa Bo3MOXHa MeXay pacTBopamm
1)  NaOH n Ba(>K)3)2

2)  FeCl2n MgS04

3) HC1 n KNO3

4)  Na2504 1 Ba(OH)2

A6.BbyTeH -1 ABNAeTCA CTPYKTYPHbLIM N30MEPOM

1)  byrtaHa
2)  LmknobyTtyHa
3) bytnHa

4)  bytagueHa

A7. B cootserctBMM C npaBuioMm MapKOBHUKOBA MPUCOEAUHEHME
6pOMOBOAOPOAA K 2-METUNMPONeHyY NPUBOAUT K 06pa30oBaHuio

1)  2-MeTun-1-6pomnponea

2)  2-MeTun-1-6pomnponaHa

3)  2-meTun-2-6pomnponaHa

4)  2-meTun-2-6pomnporieHa

As. CeexxeocaxaeHHbI ruapokeng meau (1) pearnpyert ¢

1) . ponaHonom

2)  nnuepvHom

3)  OTWNOBbLIM CNMPTOM

4)  [An3TnnosbIM 3OMPOM

A9. Tlpn B3aMMOAENCTBUN MYpPaBbWHON KWUCNOTbl C MNPOMaHonoM-1 B
MPUCYTCTBMM CEPHOW KNCNOTbI 06pa3yeTcs

1)  Mponundopmmar

2)  W3onponundgopmuar

3)  [Mponunauetar

4)  WN3onponunauyeTat

A10. Peakuuein aTepumKaLmmn aBnseTcs

1) HCOOH +KOH ->HCOOK +H20

2)  CH3COOH + CH30H -> CH3COOCH3+ HD

3) 2CH30OH+2Na 2CH3ONa+ H2

4) CHXOH+HCL CoHsCl+HD
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B1l. YCcTaHOBWUTE COOTBETCTBME MEXAYy HA3BaHMEM COEAUHEHUS W OOLLENA
thopMyoli rOMONOrMYECKOro paaa, K KOTOPOMY OHO MPUHAANEXUT

HasBaHue coefjMHeHNs Oo6Lwas popmyna
A.  ByTuH 1) CrH2®2

B. LinknorekcaH 2) CrH

B. MponaH 3) C,,Hx2

I. byTaaneH 4) CrH 2n4

B2. C 3TMHOM MOryT B3aUMOJeNCTBOBATb
1)  Voposogopop

2) MeTaH

3) Bopa

4)  OTunauetar
5)  Hatpwii

6) A30T

B3. KakoBa Macca ocafka, 06pa30oBaBLUEroCs MpW CAMBaHUN PacTBOpa,
cofepxallero 52r xnopuga 6apus, 1 n3bblTKa pacTBopa cy/bgata HaTpus.

C1. Vicnonb3ys MeTof 3M1eKTPOHHOro GanaHca, pacctaBbTe KO3((UUMNEHTBI
B CXeMe peakuMn. YKaXunTe OKUC/IUTESIb N BOCCTAaHOBUTE/b.

HNO3+ P+ HXD -> H3PO4+ NO

C2. Hanuwwnte ypaBHEHUS peakuuid, C MOMOLLbIO KOTOPbIX MOXHO
OCYLLECTBUTb CneaytoLLme npespaLLeHus:

Brz,cBeT KOH+H20 B2 KOH
cnmpr, t
CH8 >  Xj -> X2 - C3He —> X3 >
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