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1. OBLUAA XAPAKTEPUCTUKA PAEOYEWN MPOIrPAMMBbI
YYEBHOI' O NMPEAMETA

1.1. Mecto y4debHOro npegMeTa B CTPYKTYpe  OCHOBHOM
npodgeccMoHabHON 06pa3oBaTe/IbHOM MpPorpamMmmbl

YuebHbll  npeaMeT  «XUMUS»  ABNAETCS  00513aTeNbHOW  YaCTbiO
006LLe06pa3oBaTelbHOr0 LUKMIa OCHOBHOM MNpPodecCMoHanbHOW 06pa3oBaTe/lbHOM
nporpammbl -  NPOrpammbl  MOAFOTOBKM  KBAM(PULMPOBAHHLIX  paboymx,
cnyxawmx no  npogeccun  15.01.37  Cnecapb-HanafguMkK  KOHTPOJIbHO-
N3MEPUTENbHbLIX MPUBOPOB N aBTOMATUKN.

1.2. Lleniv v nnaHupyemble pe3ynbTaTbl 0CBOEHUA y4ebHOro rnpeameTa

1.2.1 Llenn ocBoeHUA y4ebHOro npeameTa

CofiepxaHune nporpammbl  006LLLe06pa3oBaTe/IbHOr0 npeaMeTa  «XUMus»
Harpas/IeHO Ha JOCTVKEHWE CNeayroLNX Lene:

- (hopMMpOBaHME CUCTEMbI XMMMUYECKMX 3HAHWUA KaK  BadKHEWLLen
COCTaB/IAIIOLLEN eCTECTBEHHO-HAYYHON KapTWMHbI MUPa, B OCHOBE KOTOPOM nexart
K/OYeBble MOHATUA, (PYHAAMEHTa/IbHble 3aKOHbl U TEOPUM XUMWUW, OCBOEHME
A3blKa HayKW, YCBOEHME W TMOHWMaHMEe CYLHOCTM [AOCTYMHbIX 0606LLEHNI
MUPOBO33PEHYECKOr0 XapakTepa, O3HaKOM/IEHWE C WCTOPUE WX pPa3BUTUS U
CTaHOB/EHUS;

- (hopMMpoBaHMEe W pa3BUTUE MNPEACTaBNEHUA O Hay4yHbIX MeToAax
MO3HaHUS BELLECTB U XUMUYECKUX peakumnin, HeobXoAMMbIX AN NPUobpeTeHuns
YMEHU OPUEHTUPOBATLCA B MUPE BELLECTB M XMMUUYECKUX ABMEHWIA, UMEHOLLNX
MEeCTO B MPUpo/e, B MPaKTUYECKOW 1 NOBCEAHEBHON XXMN3HM,;

- pasBUTME YMEHWNIA U CNOCOOOB AEATENIbHOCTU, CBA3AHHbLIX C HabMOAEHNEM
N 0OBACHEHVEM XMMUYECKOTO 3KCMEPUMEHTa, CO6/0AeHeM npaBusl 6e30MacHoro
0bpalLleHNs C BeLLecTBamu.



1.2.2 MnaHupyemble pe3y/ibTaTbl 0CBOEHUSA y4ebHOro npeameTta
Oco60e 3Ha4eHue y4ebHbIin NpeaMeT UMeET Npu POPMUPOBAHMN U PA3BUTUN 0OLLMX M MPOECCUOHAIbHBIX KOMMETEHLNA,
a TakXKe COOTBETCTBYHOLUMX UM pe3y/ibTaTam 06yueHusi cornacHo ®roC COO.

MnaHupyemble pe3ynbTaTbl 06yUYeHUS

KomneTteHyun (OK, MK)

OK 01. Bsbibupatb cnocobebl
peLUeHus 3aja4
NpoecCUOHaIbHOM

OEeATENIbHOCTN TMPUMEHUTENTBHO K
pa3nnyHbIM KOHTEKCTaM

Obuwue

NIP23 - TOTOBHOCTb K Tpydy, OCO3HaHMe LEeHHOCTU
MacTepcTBa, TPYA0N0OVE;
NnP24 - TrOTOBHOCTL K
TEXHO/IOTMYECKOA N COLMAIbHOM  HarnpaB/fieHHOCTH,
CMOCOBHOCTb NHULMMPOBATD, nnaHMpoBaTb n
CaMOCTOATE/IbHO BbIMOMHATL TaKyHo AeATeNlbHOCTb;

JIP25 - nHTepec K pasnnyHbIM chepam LpodeccuoHabHOM

aKTUBHOW  AeATeNIbHOCTU

[leaTenbHOCTH,
MP1 - CamMOCTOATENBLHO (hopMy/niMpoBaThb 7
aKTyannM3npoBaTh npob6nemy, paccMaTpmBatb ee
BCECTOPOHHE;
MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MPU3HAK WK
OCHOBaHMA AN CpaBHEHWs,  Krnaccugukaumm
06006L1eHs;
MP3 - onpegenatb Uenn  [eATeNbHOCTM, 3afasaTtb

napameTpbl U KpUTEPUN UX OOCTUXKEHWS,

MP4 - BbIBNATbL 3aKOHOMEPHOCTM W MPOTMBOpEYMA B
paccMaTprBaeMbIX ABNEHUAX;

MP5 - BHOCUTb KOPPEKTMBbI B AeATENIbHOCTb, OLEHMBATb
COOTBETCTBME pe3ynbTaToB LenaMm, OUeHMBaTb PUCKK
nocneacTBUA AeATENbHOCTH;

MP6 - pa3BuBaTb KpeaTMBHOE MbILUEHME NPU PeLleHum
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OvicunnnuHapHble

MP6 1 - cdopmupoBaTb MNpeAcTaBneHUs: O
XUMUYECKON COCTaBMSIOLLIEA eCTECTBEHHOHAYUYHOW
KapTWHbI MMPa, POIN XUMWUW B MO3HAHUW SIBNIEHWUI
npupoasl, B (hOPMUPOBAHUM MbILLEHWUS U KYNbTYpbl
NNYHOCTK, ee  (DYHKUMOHANIbHOM  rpaMOTHOCTH,
Heob6X0AMMOIN ANa peLleHNs NPaKTUYeCKMUX 3adad u
3KOMOrMYecKkn  0OOCHOBAHHOIO  OTHOLUEHMS K
CBOEMY 370PO0BbIO 1 MPUPOLHON Cpefe;

MP6 2 - BnNageTb CUCTEMOWN XUMMUYECKUX 3HAHWNA,
KOTopasi BK/tOYaeT: OCHOBOMoOMaratowye MOHATUS
(XMMMYECKMIA  3NEMEHT,  aToM,  3/1eKTPOHHas
060/104Ka aTtoma, s-, p-, d-3NEeKTPOHHbIE OpbUTaNU
aToOMOB, VOH, MOJIeKyna, Ba/IEHTHOCTb,
3NeKTPOOTPULIATENBHOCTb,  CTEMeHb  OKUC/IeHWS,
XUMUYECKas CBA3b, MOSb, MOMSIPHas  Macca,
MONSAPHbIIA 06beM, YrNepoaHbIi CKener,
(hyHKUMOHaNbHaA rpynna, pagukan, unusomepus,
M30MEpPbl,  FOMOJSIOrMYECKNIA  psf,  FOMOJIOTW,
YINeBOAOPOAbl,  KUCMOPOA4- W asoTcofepkalyue
CoefnHeHMs, BMOMOrMYeCKM aKTUBHbIE BeLyecTBa
(yrneBogpl, Xupbl, 6enKu), MOHOMEp, NOANMEP,
CTPYKTYpHOe 3BEHO, BbICOKOMO/IEKYISAPHbIE



YXU3HEHHbIX Npobnem

MP7 - BnafieTb HaBblKaMy y4eOHO-UCCNEeL0BaTeNbCKON 1
MPOEKTHON  [eATENbHOCTW,  HaBblKamMy  paspeLLeHus
npo6nem;

MP12 - BbISIBASATbL MPUUYNMHHO-CNIEACTBEHHbLIE CBA3N U
aKTyanmM3npoBaTb  33afady, BblABUraTb runotesy ee
peLleHns, HaxoAuTb aprymeHTbl A4 [0Kas3aTenbCcTsa
CBOMX YTBEPXAEHWI, 3afaBaTb MapaMeTpbl U KpUtepuu
peLleHus;

MP13 - aHanu3npoBaTb MOMyYeHHble B XOAe peLleHus
3afauM  pesynbTaTbl,  KPUTUYECKN  OUEHMBaTb WX
[lOCTOBEPHOCTb, MPOrHO3MPOBaTh W3MEHEHWE B HOBbIX
YCNOBUSAX;

MP17 - ymeTb NepeHoOCUTb 3HaHWA B MO3HABATE/IbHYHO U
NPaKTUYeCKyH 06/1aCTW XKN3HeeAaTeIbHOCTY;

MP18 - yMmeTb WHTErpupoBaTb 3HaHUA W3 pPasHbIX
npeaMeTHbIX 06/1acTen;

MP19 - BbigBUraTtb  HOBble
OpUTMHa/bHbIe NOAX0AbI U PeLLeHns;
MP20 - cTaBuTb Npo6nembl M 3agaun, [AOMycKatoLme
aNIbTePHATUBHbIE pPeLLeHNs;

naew,  npegnaratb

COEMMHEHNS, KPUCTA//IMUYECKas peLLUeTKa, Tunbl
XUMNYECKNX peakLwuii (oKucnuTeNbHO-
BOCCTAHOBUTE/NbHbIE, 9K30- U 3HAOTEPMUYECKNE,

peakuMm MOHHOro obmeHa), pacTBop, 3/M1EKTPO/UTHI,
HEe3MeKTPOINTLI, 3MEKTPONUTUYECKAA AMccoLmauLns,
OKWUCNUTESb, BOCCTaHOBUTENb, CKOpOCTb
XVMUYECKOW peakuumn, XMMUYECKOe paBHOBECUE),
Teopun N 3aKOHbl (TEOPUS XUMUYECKOTrO0 CTPOEHMS
opraHmnyecknx BellectB A.M. byTtneposa, Teopus
3NEKTPONIMTUYECKOIN Anccoumaumn, nepuogmnyeckuii
3aKkoH [.. MeHgeneesa, 3aKOH COXpaHeHUA
Maccbl), 3aKOHOMEPHOCTW, CUMBO/IMYECKUIA A3bIK
XUMUK, (haKTONOrMYecKne CBeEeHUs O CBOWCTBaXx,
cocTase, Mosiy4yeHun 1 6e3onacHoOM MCrosib30BaHUK
BaKHEMLIMX HEOPraHWYecKUX W  OpraHMyecKmx
BELLECTB B ObITY M MNPaKTUYECKON AeATeIbHOCTU
Yesi0BEKa,;

MP6 3 - yMeTb BbIABNATL XapaKTePHbIE MPU3HAKK U
B3aVIMOCBS3b  U3YYEHHbIX TMOHATUIA, NPUMEHSATb
COOTBETCTBYIOLLUME  MOHATUA  NPU  ONUCaHUK
CTPOEHMSS U CBOWCTB  HEOPraHU4YecKmx U
OpraHMyeckKMX BeWeCTB W WX MpeBpaLeHuii;
BbISIB/IATb  B3aMMOCBA3b  XUMMWYECKUX 3HAHUA C
NMOHATUAMMU 7 npeLcTaB/eHNAMM opyrux
eCTeCTBEHHOHAY4YHbIX NPeAMETOB;

MP6 4 - yMeTb WCMoNb3oBaTb HaUMEHOBaHUS
XUMUYECKUX COeAMHEHUA MeXAYHapo4HOro cor3a
TEOPETUYECKON M MPUKNAGHOW  XUMUKA U
TPMBUa/IbHbIE  Ha3BaHMS  BaXKHEWLUMX  BELLECTB



(aTnneH, aueTusIeH, NIMLEPVIH, (heHon,
(hopmanbfern,  YKCYyCHas  KWCMOTa,  FJIMUWMH,
YrapHblid ras, YrfeKucnblii ras, ammMuak, rawleHas
N3BeCTb, HerawleHas W3BeCTb, MUTbeBas coja W
LpYyrux), coctaBnAaTb (GOPMY/ibl HEOPraHUYecKux u
OpraHM4yecKnx BeLLeCTB, YPaBHEHWUA XUMUYECKUX
peakunii, O0OBACHATbL WX CMbICA; MOATBEPXAATb
XapakTepHble  XMMWU4Yeckue CBOMCTBA  BeLLECTB
COOTBETCTBYHOLLUMMUN 3KCMEPUMEHTAMWU U 3aNUCAMU
YpaBHEHNA XUMUYECKUX PeaKLinid;

MP6 5 - ymeTb YycTaHaBnMBaTb MPUHAANIEXHOCTb
M3YYEeHHbIX HEOPraHM4YecKMx WU  OpraHU4YecKmx
BELLECTB K; OMpefesieHHbIM K/accam W rpynnam
COeJUHEHWI,  XapaKTepu3oBaTb WX COCTaB MU
Ba)KHEMLUMEe  CBOWCTBA; onpeaenaTb BUAbI
XUMUYECKNX  cBA3eld  (KOBa/leHTHas,  WOHHas,
MeTa/1InyecKas, BOAOPOAHas), TUMbI
KPUCTa/I/INYECKMX peLLeToK BELLLeCTB;
KfaccupumumpoBatb XMMUYECKNE peakLmnu;

MP6 7 - ymMeTb NPOBOAUTb pacyeTbl MO XMMUYECKUM
(hopMynam 1 YpaBHEHUAM XUMUYECKUX peakuuii ¢
NCMONb30BaHNEM (hU3NYECKNX BE/INUH,
XapaKTepu3yHoLLMX BewecTBa C KOMMYECTBEHHOA
CTOPOHbI: Maccbl, 06bema (HOpMasibHble YC/OBUSA)
rasoB, KO/MMYeCcTBa  BeELLECTBA;,  WCMO/b30BaTb
CUCTEMHbIE XMMUWYECKME 3HAHWUA [N MPUHATUA
PELeHNn B KOHKPETHbIX XXM3HEHHbIX CUTYyaumsiX,
CBSI3aHHbIX C BELLECTBAMU 1 UX NPUMEHEHNEM

MP6 8 - cthopMMPOBAHHOCTb YMEHWIA NNAHMPOBATb



OK 02. Vicnonb3oBatb
COBPEMEHHble CpefcTBa MOWUCKa,
aHamM3a M UHTepnpeTauun
NHopmaLmu 7
NH(OPMALNOHHbIE  TEXHOMOIMM
ans BbIMO/IHEHUS 3agay
NPogecCMoHaNbHOA
[eATe/IbHOCTH

Nnp32 - chopMMpoBaHHOCTb MWPOBO33PeHNS,
COOTBETCTBYHOLLEN0 COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKn W OOLEeCTBEHHOW MpPaKTUKW, OCHOBAHHOIO Ha
Avanore KynbTyp, CNOCOGCTBYIOLLEr0 OCO3HaHUKO CBOEro
MecTa B NOMMKY/IbTYPHOM MUPE;

JIP33 - cOoBepLUEHCTBOBaHME $3bIKOBOM W UMUTATENbCKOW
Ky/bTypbl Kak CpefCcTBa B3avMOLENCTBUA MEXAY NHOAbMU
1 NO3HaHWS MUPa,;

NIP34 - oco3HaHMe LEHHOCTU Hay4yHON [esaTenbHOCTH,
rOTOBHOCTb OCYLLECTB/IATD MPOEKTHYO 7
nccnefoBaTe/lbCKy0 [eaTeNlbHOCTb WHAUBUAYAbHO U B
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n BbIMO/HATb XUMUYECKWIA 3KCMEepUMEHT
(MpeBpalleHnss  OpraHMYecKMxX  BeLecTs  Mpw
HarpeBaHuK, MOMlyYeHWe 3TU/IEHA U U3YYeHue ero
CBOWCTB, KauyeCTBEHHble peakuuMn Ha anbiernibl,
Kpaxmasl, YKCYCHYIO KWCNOTY; AeHaTypaums 6enkos
npu HarpeBaHWW, LBETHble peakuun OenKos;
NMPOBOAUTL peakuuy MOHHOro 0bMeHa, onpeaensTb
Cpefly BOAHbIX pacTBOPOB, KayeCTBEHHble peakuuu
Ha Ccy/nbat-, KapboHaT- W X/0pUA-aHWOHbI, Ha
KaTMOH amMMOHMSA;, peLlaTb 3KCrepuUMeEHTaIbHbIe
3agaun no temam "Metannbl” 1 “"HemeTannbl") B
COOTBETCTBMM C NpaBuMIaMn TEXHUKKM 6e30MacHOCTH
npu obpalleHnn C BelyecTBamMy U /1a60pPaTopHbIM
060pyoBaHueM,; npeacTaBNATb pesynbTarhbl
XMUMUYECKOrO 3KCMepumeHTa B (YOpMe  3anucu

YpaBHEHWI ~ COOTBETCTBYIOLIMX  peakumi n
(hopmynMpoBaTb  BbIBOAbl HAa  OCHOBE  3TUX
pe3ynbTaTos,;

MP6 6 - BNageHne OCHOBHbLIMU METOAaMU Hay4HOro
MO3HaHMA  BELEeCTB U XUMUYECKUX  ABNEHUM
(HabntopeHve, n3mepeHme, 3KCNEepPUMEHT,
MOAEe/IMPOBaHuE);

MP6 7 - chopMMPOBaHHOCTb YMEHWIA MPOBOANTH

pacyeTbl M0 XUMUYECKM (POPMY/iamM 1 YpPaBHEHUSM
XUMUYECKNX ~ peakuuii € UCMo/b30BaHMEM
(hM3NYECKMX BEMIMYMH, XapaKTepPU3YOLWMX BeLLLeCcTBa
C KOMMYECTBEHHOM CTOPOHbI: MacCbl, 06beMa
(HopmasibHble  yCnoBMs)  rasoB,  KO/M4ecTBa
BELLECTBA; MCMO/b30BaTb CUCTEMHbIE XMMUYECKME



OK 04. AdpekTBHO

B3aMMO/ENCTBOBaTb U paboTaTb B TEXHOMOMMYECKOW W

KONMNEKTNBE N KOMaHAe

rpynne,

MP21 - BnafeTb HaBblKaMK MOMYYeHUA MHopMaLunu ©3
NCTOYHMKOB pasHbIX TUNOB, CaMOCTOATENNbHO
OCYLLECTBNATL  MOWUCK, aHaiu3, CUCTEMATU3aLuIo U
NHTEpPrpeTaumio MHgopmaummn pasfvyHbIX BULOB U (POpPM
npescTaBneHus;

MP22 - co3gaBaTb TeKCTbl B pasIM4YHbIX (Popmartax C
YUYETOM Has3HavyeHWs MHGopMauun U LeneBor ayautopum,

BblOMpas  ONTUMasbHYO  (JOpMy  MpeAcTaBleHus ”
BU3yanusauuu;
MP23 - oueHuBaTb [OCTOBEPHOCTb, /IETMTUMHOCTb

NH(OpMaLMK, ee COOTBETCTBME MPABOBbIM W MOpPasbHO-
3TUYECKUM HOpMaM,;

MP24 - ucnonb3oBatb CpeAcTea WHGPOPMALMOHHBIX U
KOMMYHUWKaLMOHHbIX TEXHO/I0r A B peLueHnn
KOFHUTUBHBIX, KOMMYHWKaTUBHbIX W OpraHn3aunoHHbIX
3agay ¢ cobnogeHneM TpeboBaHNA 3PrOHOMUKN, TEXHUKK
6e30MacHOCTW, TUTUEHbI, PECYPCOCOEpEXeHNs, MPaBOBbLIX
M 3TUYECKMX  HOPM, HOPM  MH(OPMaLOHHOW
6e3onacHoCTy;

MP25 - BnageTb HaBblkaMy pacrno3HaBaHMA W 3alUTbl
NHHopMaLK, MHOPMaLMOHHOW 6e30MacHOCTM NINYHOCTY

JIP24 - TOTOBHOCTb K aKTUBHOW  [esiTeNlbHOCTU
COUMaIbHOM  HanpaB/IEHHOCTH,
CMOCO6HOCTb NHNLMNPOBATD, nnaHMpoBarb 7
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3HaHWS A1 NPUHATUA PeLUeHWn B KOHKPETHbIX
XXWM3HEHHbIX CUTYauunaX, CBA3aHHbIX C BeLLLeCTBaMN U
NX NMPUMEHEHUEM;

MP6 8 - cthopMUPOBAHHOCTL YMEHWIA NNIaHMPOBATb
n BbINOMHATD XUMUYECKMIA 3KCMEePUMEHT
(NpeBpaLleHns  OpraHUYecKUX  BeLIeCTB  Mnpu
HarpeBaHuW, Mofy4veHue 3TWUEHA U WU3YYeHUe ero
CBOWCTB, KayeCTBEHHble peakuuy Ha anbierugl,
Kpaxmasl, YKCYCHYIO KUCNOTY; AeHaTypaumns 6enkos
Mpy HarpeBaHUW, LBETHble peakuun  6GefKoB;
NMPOBOAUTL peakuMn MOHHOro obmeHa, onpefenstb
Cpefly BO[HbIX pacTBOPOB, KaueCTBEHHbIE peakLuu
Ha cynb(har-, KapboHaT- W XNOpUA-aHWOHbI, Ha
KaTMOH aMMOHMS; peLlaTb 3KCNepuUMeHTa/bHble
3a0aum no Temam "Metamnbl" n "Hemetansbl) B
COOTBETCTBMW C NpaBuIaMn TEXHUKN 6e30MacHOCTM
npu obpaleHMn ¢ BellecTBamyv U 1abopaTopHbLIM
060pyaoBaHueM,; npeacTaBNATb pe3ynbTaThl
XVMWYECKOr0 3KCrepumeHTa B (opme 3anucu

YPaBHEHWIA  COOTBETCTBYIOLMX  peakuuii U
(opMyNMpoBaTb  BbIBOAbI Ha  OCHOBE  3TUX
pe3ynbTaTos;

MP6 9 - chopMMPOBAHHOCTb YMEHMWSI aHANN3MPOBaTh
XUMUYECKYID  MH(OpPMaUMO,  MOMyvyaemyro  ©3
pasHbIX NCTOYHWNKOB (cpeacTs MaccoBOM
nHopmauun, cetb VIHTEpHET 1 apyruve);

MP6 8 - chopmMMPOBAHHOCTb YMEHWUIA MNaHMPOBATb
7 BbINOMHATb XUMUYECKNI 3KCMepuMeHT
(NpeBpalleHns  OpraHWMYecKMx  BeLecTB  Mpu



OK 07. CopevicTBoBaTb
COXpaHeHNO OKpPY>KatoLL|eld
cpenbl, pecypcocbepexxeHunio,
NPUMEHSATL 3HaHMS 06 N3MEHEHMN
KnnmaTa, NPUHLMNBI
6epexmBoro MpPOV3BOACTBA,

CaMOCTOATENbHO BbIMO/HATL TaKyto AeATeNIbHOCTb;

P26 - roToBHOCTb M CNOCOBHOCTL K 06pa3oBaHuio U
caM000pa30BaHMIO Ha NPOTSXXEHNW BCE XKU3HW;

MP7 - BnafieTb HaBblKamy Y4e6HO-MCCNeA0BATENIbCKON U

MPOEKTHOW  [eATe/IbHOCTW,  HaBblKaMW  paspeLleHus
npo6newm;
MP31 - noHuMmMaTb W WCMOMb30BaTb MPEMMYLLECTBA

KOMaH/HOW U NHANBUAYaNbHON paboThl;

MP32 - BblOMpaTb TemMaTWKy W MeTOAbl COBMECTHbIX

[eCTBUIA C YYeTOM OOLUMX MHTEPECOB, M BO3MOXHOCTEN

KaK[0ro 4seHa KoNeKTuBa;

MP33 - npuHUMaTb LEen COBMECTHOM [AesATeNbHOCTH,

OpraHn3oBbIBaTb M KOOPAMHWPOBATb [ENCTBMA MO ee

[OOCTVXKEHWNIO: COCTaBNATb MMaH AeNCTBUIA, pacnpenensitb

POAN  C YYeTOM MHEHWA Y4aCTHUKOB  06CYXAaTb

pe3ynbTaTbl COBMECTHOW PaboThl;

MP37 - ocywecTBnAaTb MNO3UTMBHOE CTpaTernyeckoe

NnoBefieHne B  Pa3/INYHbIX  CUTyauusax, MposABNATb

TBOPYECTBO M BOOBGPaxKeHMe, ObITb NHULMATUBHLIM

MP55 - npyHMMaTb MOTMBBI 1 apryMeHTbl ApYrux noaen

npwn aHann3se pesynbTaToB [eaTeNlbHOCTY;

MP56 - npu3HaBaTb CBOE NPaBO M NPaBo APYruX Nojeit Ha

OLUMOKM

NIP27 - cthopMMPOBAHHOCTb 3KOJIOrMYECKOA KyNbTypbl,

NMoHMMaHue B/INAHUA COLMaSTIbHO-3KOHOMUYECKUX

MPOLECCOB Ha COCTOSIHME MPUPOAHON U  CoLMabHOM

cpeasl, 0CO3HaHue rno6asbHOro Xapakrepa

3KOMOrMYecKnx npobsnem;

NIP28 - nnaHupoBaHWEe W OCYLUECTBNEHME [ENCTBUIA B
10

HarpeBaHUW, MONyYeHWe 3TWNEHA U U3y4YeHue ero
CBOWCTB, KayeCTBEHHble peakuuy Ha anbaerugsbl,
KpaxmaJl, YKCYCHY0 KWUCNOTY; AeHaTypauus 6enkos
NMpu HarpeeBaHWW, LUBETHble peakuuy  6enKos;
MPOBOAUTL peakuMn MOHHOTO 0bMeHa, OrnpeaensTb
Cpefly BOAHbIX PacTBOPOB, Ka4eCTBEHHblE peakLumu
Ha cynbar-, KapboHaT- W XIOpWUA-aHWOHbI, Ha
KaTMOH aMMOHMS; pellaTb 3KCMepUMeHTa/IbHbIe
3agaum no Temam "Metansbl" u "Hemetannbl") B
COOTBETCTBMW C NpaBuIaMn TEXHUKM 6e30MacHOCTM
npy obpalleHnn ¢ BewecTBaMn M NabopaTopHbIM
060pyaoBaHNeM,; NnpeLcTaBnATb pe3ynbTaThl
XVMUWYECKOro 3KcrepvMeHTa B (opme  3anucu

YpaBHEHW COOTBETCTBYIOLUMX  peakuuii n
(hopmynMpoBaTb  BbIBOAbl HA  OCHOBE  3TUX
pe3ynbLTaTos;

MP6 1 - ccopmupoBaTb MNpeACTaBleHNs: O

XUMMWYECKOW COCTaBNAOLEA €eCTEeCTBEHHOHAYUHOM
KapTWHbI MUpa, POIN XUMUW B NO3HAHUW SIBNEHWIA
npupofpbl, B hOPMMPOBAHUN MbILLAEHUS U KYNbTYpPbI
NNYHOCTK, ee  (DYHKUMOHaNIbHO  rpaMOTHOCTH,
HeobX0AMMOW AN PeLUeHns NPaKTUYECKUX 3aday U



3()heKTUBHO  [eiCTBOBATb
ype3BblYaliHbIX CUTyaLUMsaX

MNK 3.2. OnpepensaTs
nocneaoBaTelbHOCTb n
onTUMasibHble PEXMMbI
TEXHNYECKOI0 06CnyXnBaHus

KOHTPO/IbHO-U3MEPUTESIbHbIX
I'Ipl/l60pOB N CUCTEM aBTOMaTUKMN.

B OKpY)KatoLLen

cpege  Ha  OCHOBe
YCTOMUMBOrO Pa3BUTMUS Ye/IOBEYECTBA;
JIP29 - aKTMBHOE HENPUATHE AENCTBUI, NPUHOCALLMX BPea
OKpY>KatoLLIel cpefe;

3HaHUS  Uenen

NIP30 - ymeHWe npOrHo3MpoBaTb HebnaronpusTHbIE
3KONIOrnyeckme nocneacTens npeanpYHUMaeMbIX
LecTBUIA, NpefoTBpaLaThb ux;

JIP31 - paclumpeHve onbiTa AesTeNlbHOCTU 3KOMOMMYECKOM
Harnpas/ieHHOCTH;

MP5 - BHOCWUTb KOPPEKTMBbI B [eATeNIbHOCTb, OLEeHMBATb
COOTBETCTBME pe3y/nbTaTtoB LendmM, OLEHUBATL PUCKU
nocneAcTBuin AeATENbHOCTY;

MP7 - BnageTb HaBblkaMu y4ebHO-MCCeaoBaTelbCKOW U

MPOEKTHON  [eATENIbHOCTW,  HaBblKaMW  pa3peLLeHus
npobnem;
MP48 - ymeTb oOuUeHVMBaTb PUCKA W CBOEBPEMEHHO

NPUHUMATb PeLLeHNs N0 UX CHUKEHUIO

NIP28 - nnaHuWpoBaHWe W OCYLLECTBIEHWe [eNCTBUA B
OKpyXaloulel  cpefe Ha  OCHOBe  3HaHMA  Lenei
YCTOMYMBOIrO PasBUTUS Ye/I0BEYECTBA;

J1IP29 - aKTMBHOE HenpusiTUe AeNCTBUIA, NPUHOCALLNX BPEL
OKpY>KatoLLIEN cpefe;

NIP3O - ymeHMe nporHosnposatb
3KONOrnyecKme nocneacTeus
[eCTBUIA, NpefoTBpaLaTh ux;

JIP31 - pacwumpeHue onbiTa AesTENbHOCTU 3KON0rMYECKOW

HebnaronpusaTHble
npeanpuUHMMaeMbIX

Harnpas/leHHOCTW;
MP1 - CaMOoCTOATE/IbHO (hopMynmpoBaTb n
aKTyanm3npoBaTb npo6nemy, paccmatpusBatb  ee

n

9KOMOrMYeCKM  0BOCHOBAHHOIO  OTHOLUEHMA K
CBOEMY 3[0POBbIO M MPUPOSHOI Cpeae;

MP6 10 - chopMMPOBaHHOCTb YMEHMWIA cobntoAaTh
npasuna 3KONOrNYeCKM LieniecoobpasHoro
noBeaeHnss B ObITy W TPyAOBOW AEATENbHOCTU B

LUensax  coxXpaHeHUsi  CBOEro  340poBbA WU
OKpy)atoLler  MpUpOAHON  cpedbl;  yuYUTbiBaTb
ONacHOCTb BO3MEWCTBMA Ha >XMBble OPraHu3Mbl
onpefeneHHbIX  BELIECTB,  MOHWMAass  CMbIC/
rokasarens npeaenbHOM A0NYyCTUMOM
KOHLLeHTpaumu;

MP6 1 - cdopmupoBaTb MpeLcTaBleHns: o

XMUMUYECKOW COCTaBNAOLWEN €eCTeCTBEHHOHAYYHOW
KapTWHbI MUpa, POAY XUMUM B MO3HAHWUW SBNEHWI
npupoas!, B (hOPMMPOBAHNM MbILLIEHWS U KYNbTYPbI
NNYHOCTK, ee  (DYHKUMOHaMbHOW  FpaMOTHOCTM,
HeobXoANMON ANS peLleHns NPaKTUYeCKMX 3a4ay u
9KONOrMYeCKM  OOOCHOBAHHOTO  OTHOLUEHMS K
CBOEMY 370POBbIO U NPUPOAHOIA Cpeag;

MP6 10 - cchopMMPOBAHHOCTb YMEHWIA COGMOAATb
npaswuna 3KO/OMMYeCKm LienecoobpasHoro
noBefeHns B ObITy W TPYAOBOW [esATeNbHOCTU B
LUensax  COXpaHeHMsi  CBOEro  340pOBbA U



BCECTOPOHHE,

MP6 - pa3BuBaTb KpeaTMBHOE MbILLIEHME NPU PeLUeHnr
YXM3HEHHbIX NPO6/IEM;

MP16 - OCywecTBNATb  LefieHanpaBieHHbIA  MOUCK
rmepeHoca CpPeacTB M CMOCO60OB  [eilcTeuMs B
NPOeCCNOHANBHYIO Cpesy;

MP17 - ymeTb NMepeHOCUTb 3HaHWUA B MO3HABATE/NbHYIO Y
MPaKTUYECKY0 06/1aCTU XU3HEeLeATeNbHOCTY;

MP48 - ymeTb OUEHMBaTb PUCKM U CBOEBPEMEHHO
NPUHUMATL PELLEHNSA MO UX CHUXEHUIO

OKPY>KaloLLeid  MPUPOAHOIA  cpefpl;  Y4UTbIBaTb
OMacHOCTb BO3AENCTBUA HA >KUBble OpraHM3Mbl
onpefeneHHbIX  BEWEeCTB,  MOHUMAs  CMbICH
rokasaresis npegenbHou A0NYyCTUMOW
KOHLIEHTpauumu;



2. CTPYKTYPA N COOQEP>XAHVE YUEBHOI O NMPEAMETA

2.1. O6bem y4yebHOro npegmeTa v BUAbl y4ebHOM paboThl

Bug yuebHoii paboThbl Ob6bem B yacax
O6bem 06pas3oBaTeNbHO NporpaMmbl y4e6HOro NpegmeTa 82
Ob6na3aTenbHada ayguTopHasa Harpyska: 82
TEOPETUYECKME 3aHATUS, 50
B T.4. B (DOpMe NPaKTUYeCKON NoAroTOBKM 4
NpakTUyeckKue 3aHATnA, 26
B T.4. B (hOpMe NPaKTUYeCKON NoAroToBKM 6
nabopaTopHble 3aHATUS, 6

B T.4. B (hopme NpaKTMUeCKO NoaroToBKM
CamocTtoATenbHasa paboTa,
B T.4. B (hOpMe NPaKTUYECKOW NOArOTOBKM

MHaWBMAYanbHbI NPOEKT —

MpomexyTouyHasa aTTecTaumsa:
- AN pepeHUNPOBaHHbI/ 3a4eT 2

13



2.2. TeMaTUYeCKMiA NNaH 1 cofepXKaHne yuebHoro npeameTa

HanmeHoBaHue
pas3fenoB N Tem

CopepXxaHue yu4e6HOro matepuana n opMbl OpraHmsauum
AEesiTeNbHOCTY 06yyato L nxcs

Pa3spgen 1. TeopeTu4yeCcKMe OCHOBbI XUMNU

Tema 1.1.
OCHOBHbIe
XUMUYECKIME
MOHATUS N 3aKOHb!,
CTPOEHMe aTOMOB
XUMMUYECKNX
3/1EMEHTOB

Tema 1.2.
Mepnoanyeckuii
3aKOH "
Meprognyeckas
cuctema

TeopeTuyeckoe 3aHaTre. ATOMHO-MOJIEKYNAPHOE YUYeHNE.
CoBpemeHHaa  Mofe/nlb  CTPOEHMA  atoMa. ’ NEKTPOHHas
KOH(urypauua atoma. Knaccumkaums XMMUYECKUX 3/1EMEHTOB
(s-, p-, d-anemeHTbl). BaneHTHble 3/1EeKTPOHbI. BaneHTHOCTb.
3oTonbl, OCHOBHOE W© BO30Y)KAEHHOE COCTOSIHME aToMa,
rmépuamn3aLms aToMHbIX opouTasnen.
3aHATUE Nel.
KOMIMYECTBEHHbIE 3aKOHbI B XYMUMW.
PacueTbl N0 YypaBHEHWAM XUMUYECKUX peakunii. Monb Kak
efMHULA KOnn4yecTBa BellecTBa. MonsapHas Macca. 3aKOHbl
COXpaHeHNs Maccbl W 3Heprun. 3akoH Asorazpo. MonspHblii
06beM raszoB. OTHOcUTENbHaA MIOTHOCTb ras3oB. Peakuuu
KOMIM/1IEKCO06Pa30BaHNA C y4yacTMeM HeOopraHM4yecKuX BeLLecTB
(Ha npumepe rMAPOKCOKOMMNEKCOB LIMHKA 1 a/ltOMUHUSA).

Ne2. AHaM3 nNepuoguyecknx
3aKOHOMEPHOCTEN 1 X B3aMMOCBSA3N CO CTPOEHNEM aTOMOB

MpakTunyeckoe PeweHne 3aga4y  Ha

npaKTI/I‘-IeCKOG 3aHATNE

14

B Tom
yucrne
Ob6bem npakTun-
B yacax yeckas
MoAroTo
BKa
3 4
2 —
2 —
2 —

Kofbl 06WMX KOMMETEHL MW 1
JIMYHOCTHbIX, MeTanpeaMeTHbIX,
npeaMeTHbIX Pe3ybTaToB,
(hOpMUPOBAHNIO KOTOPbIX
Crnoco6CTBYET 3/1IEMEHT NPOrpaMmbl

5

OK 01,

NP 23; JIP 25,

MP 2; MP 17; MP 18

MP6 1; NP6 2; MP6 3; MP6 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; 1P 24; NP 34;

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

NP6 1; MP6 2; NP6 3; NP6 5



XUMMNYECKMX
anemeHToB . U.
MeHpeneesa, nx

CBA3b C
COBPEMEHHON
Teopuel CTPoeHUs
aToMOB
Tema 1.3.
CTpoeHue BeLlecTBa
1 npupoja

XUMUYECKOW CBA3N.
MHoroobpasue

BELLECTB

Tema 1.4.
Knaccudmkauus, un
HOMeHK/IaTypa
HeopraHN4ecKunx
BELLEeCTB

TeopeTnueckoe 3aHaTne. XMMUYECKas CBA3b.

ANeKTpoHHas npupoaa XUMUYECKOM CBA3N.
ONeKTPOOTPULATENILHOCTb. KoBaneHTHas CBA3b, ee
Pa3HOBMAHOCTM M MeXaHW3Mbl 06pa3oBaHus (OOMEHHbIA 1
[IOHOPHO-aKLENTOPHbIN). MoHHas cBA3b. MeTannnyeckas CBsi3b.
BopgopoaHas cBs3b. MeXXMoneKynsipHble B3aMOAENCTBUS.
MpakTuueckoe 3aHaTue No3 PelleHMe NpaKTUYECKUX 3afaHunii
Ha COCTaB/ieHNe 3/1eKTPOHHO-rpanuyeckmx Gopmyn 371eMeHTOB
1-4 nepnoLoB

TeopeTuyeckoe 3aHaTMe. HeopraHnyeckune BeLLecTBa.
Knaccugmkaumsa HeopraHMyeckux BellecTB. HomeHknatypa
HeopraHWyeckMx BeLLEeCTB (OKCWAbI, TWMAPOKCUAbI, KWCMOThI,
conv). BellecTBa MOMEKYNAPHOTO U HEMOMNEKYNAPHOro
CTpoeHuA. ArperaTHble COCTOSHWA BellecTBa. KpucTtannmyeckue
N aMOp(hHble BellecTBa. 3aKOH MOCTOSAHCTBA COCTaBa BELLECTBaA.
Tunbl KPUCTIIMYECKUX pPeLLeTOK (aToMHas, MOJIeKyNnapHas,
MOHHaA, MeTalMyeckas). 3aBMCMMOCTb CBOMCTBA BELLECTB OT
TUNA KPUCTAININYECKOW PEeLLETKM

MpakTuueckoe 3aHaTMe Ned PelleHVe MPaKTUYECKMX 3aaaHui
Mo Knaccuukaumm, HOMeHKNaType M XMMUYECKUM opmynam
HeopraHNYyecKmnx BeLLECTB

oK 01;

NP 23; NP 25

MP 2; MP 17; MP 18

NP6 1; MP6 2; MNP6 3;MP6 5

OK 01; OK 02;

JIP 23; 1P 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; P 24 11P 25;
MP 2; MP 3; MP 4; MP 5; MP 7,



Temal.5.
Tunol
XUMUYECKMX
peakuui

Tema 1.6.
CKopocTb
XUMNYECKNX
peaxLuii.
XumMmnyeckoe
paBHOBecue

Tema 1.7.

TeopeTuueckoe saHAaTNe. XUMUYECKME PEAKLN.

Knaccugukaums XUMUYECKUX peakuuii B HeopraHuyeckoi u
OpraHMYeckoi XUMMWU. 3aKOHbl COXPaHEHMsl MacChbl BELLECTBa,
COXPaHEHVs W NPEBPALLEHNST 3HEPTUM  MPU  XUMUYECKUX

peakumax. OKuMCNnUTENbHO-BOCCTAHOBUTE/IbHBIE peakunmn
(ypaBHeva OKNCNEHNA-BOCCTAHOBMEHNA, CTENMEHb OKWUCAEHUA,
OKNCNNTENDb n BOCCTaHOBUTE/b, OKUCNTENIbHO-

BOCCTAHOBUTE/IbHbIE peakuuy B NpUpoAe, MPOU3BOACTBEHHbIX
rnpoLieccax v >XU3HeaedaTeIbHOCTM OpraH1M3MOoB)

TeopeTuueckoe 3aHATMe. CKOPOCTb peakumm. XMMUYEcKoe
paBHOBeCHe.

3aBMCMMOCTb CKOPOCTM peakumu OT pas3iMyHbIX (HaKTOpOB:
npupossbl pearnpyroLmnx BeLLLeCTB, KOHLIeHTpauun
pearvpylowimx  BelecTs,  Temnepatypbl  U” naoLLaan
peakUMOHHOW NOBEPXHOCTU. TensoBble 3PMEKTbI XUMUYECKUX
peakuuin: 3K30- W 3HAOTepMUYecKue peakummn. Ob6paTvMble
peakumMn. XuMu4yeckoe pasHoBecue. PakTopbl, BANAIOLIME Ha
COCTOSIHME XUMWUYECKOro paBHOBecus (KOHLEeHTpauus peareHToB
WM NPOLYKTOB peakuun, fasneHuwe, Temnepatypa). MpuHUmn
e LWatense

MpakTuueckoe 3avaTue Ne 5 OnpegeneHve BANSAHUA
pasMyHbIX (HaKTOPOB Ha CKOPOCTb XMMMUYECKON peakLuu.

TeopeTnueckoe 3aHsiTue. PacTBopbl.
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MP 12; MP 13; MP 18; MP 19;

MPo6 1; NP6 2; MP63;MP6 4;

MP6 5; NP6 8;

OK01;

NP 23; NP 25;

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

MP6 1; NP6 2; NP6 3; IMP6 4; NP6 5;
MPo6 7

OK 01; OK 02;

NP 23; NP 24; 1P 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;

NP 23; NP 24; 1P 34,

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

MP 12; MP 17; MP21

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

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



PacTBopbl, Teopus
3NEKTPONUTUYECKOMN
auccoumaumm u
NOHHbIN 06MEH

Buabl pacTBOpPOB MO COAEPXaHUIO PacTBOPEHHOro BellecTBa.
PaCTBODI/IMOCTb. lNoHATHE O ANCMNEPCHbIX CUCTEMAX. VICTUHHbIE
N KONMOMAHbIE pacTBOpbl. MaccoBas [0S BeLLecTsa B pacTBOpe.
MoHATME 0 BogopoAHOM  nokasatene (pH)  pacTBopa.
AnekTponutuyeckas  auccoumaums.  CunbHble K cnabble
3NEKTPONNTbI, HE3NEKTPONNTLI. Peakumm NOHHOro o6meHa
Na6opaTopHoe 3aHATUe Nel. [lpUroToBfeHNe pPacTBOPOB
3aJaHHON KOHLEHTpaLuu.

KoHTponbHasa paboTta Nel

Pa3gen 2. HeopraHuyeckasa xumus

Tema 2.1.
dun3nkKo-
XUMUYECKNE
CBOICTBA
HeopraHnyeckmx
BeLLeCTB

TeopeTuueckoe 3aHaTune. MeTan/bl
MonoxxeHve meTannoB B eproanyeckoli cucTeme XMMUYECKNX
aneMeHToB. OCOGEHHOCTW CTPOEHWSI 3MEKTPOHHbLIX 060104eK
aTomMoB MeTannoB. O6LIME (M3NYECKME CBOMCTBA METa//IOB.
CnnaBbl METaIN0B. ONEKTPOXUMUYECKUA PSL  HANPSHKEHWI
MeTaNoB.  XMMUYECKME CBOWCTBA BAXKHEWLLUMX METaI/I0B
(HaTpuiA, Kanui, KalbUWiA, MarHWi, antOMUHWRA, UMHK, XPOM,
XKeneso, meflb) U UX coeamHeHuin. O6LMe cnocobbl NONyYeHUs
meTannoB. MprMMeHeHne MeTaNoB B ObITY U TEXHUKE
TeopeTuueckoe 3aHaTue. HemeTan bl
MonoxeHne  HemeTannoB B [lepuogndeckoit  cucteme
XUMUYeCKMX 3anemeHToB .M. MeHgeneeBa M 0COGEHHOCTM
CTPOeHMs  atomoB.  Pu3nyeckme CBOICTBA  HEMETa/1/I0B.
Annotponus HemeTainioB (Ha MpUMepe KWCIopoAa, Cepbl,
(hochopa n yrnepoga). XvMUYeckme CBOMCTBA W MPUMEHEHUe
BaXKHEMLWMX HemeTani0B (ranoreHoB, cepbl, asoTa, ocgopa,
17

NP 23; NP 24; NP 34;

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

MP 12; MP 17; MP 21

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

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

NP 23; NP 24; 1P 34,

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

MP 12; MP 17; MP 21

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; P 24; NP 34;

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



Tema 2.2.
NaeHTndmrKaums
HeopraHM4ecKmx

BeLLEeCTB

yrnepofga W KpemMHus) W WX COoeanHeHW  (OKCUAOB,
KNCNOPOACOAEPKAWMX — KUCMOT, BOZOPOAHBLIX — COEAUHEHWIA).
MprMeHeHVe BaXKHEWLIMX HEMETAIIOB U UX COELUHEHNIA
TeopeTunueckoe 3aHATUe. Xnmnyeckune CBOWCTBA
HeopraHM4ecKmnx BeLLecTB

XWMUYEeCKmMe CBOWCTBA OCHOBHbIX K/1acCOB HEOpraHW4ecKmx
BewlecTB (OKCUAOB, TrMAPOKCWUAOB, KWCMOT, CconMein u Aap.).
"eHeTUYecKas CBA3b HeopraHuyecKnx BELLeCTB,
npuHagexawmx K pasfiMyHbiM KnaccaM. 3aKOHOMEPHOCTU B
M3MEHEHUW  CBOMCTB  MPOCTbIX  BELIECTB,  BOLOPOAHBIX
COeJUHEHNI, BbICLUMX OKCUAOB U T'MAPOKCUA0B

MpakTuyeckoe 3aHATHE Ne 6 PeLleHune NPaKTUKoO-
OPVEHTMPOBaHHbIX 3afaHnii Ha CBOIWCTBA, COCTaB, MOJyYeHue U
6e30nacHoe MCNosb30BaHe HEOPraHUYeCKMX BELLECTB B ObITy U
NPogecCUOHaNbHOW AeATeIbHOCTU YenloBeka

Na6opaTopHoe 3aHATHE Neo2. NaeHTugmkaums
HEOPraHNYeCcKMX BELLLECTB

Pasgen 3. TeopeTnUeCcKMe OCHOBbI OPFaHNYECKON XNMUN

Tema 3.1.
Knaccudmkaums,
CTPOEHME U
HOMeHK/aTypa
OpraHN4ecKnx
BeLLeCTB

TeopeTuueckoe saHaTue. [NPeamMeT OpraHNYeCKon XMMUWN.
BO3HMKHOBEHME, pa3BUTME W 3HaYeHWe B MOJyYeHUU HOBbLIX
BELLECTB 1 MaTepUasioB OPraHNYecKon XnMmn. Teopus CTpoeHus
opraHuyeckux coeguHeHuni A.M. bytnepoBa, €€ OCHOBHble
nonoxxeHuns. CTPYKTypHble (OpMy/ibl OpraHUYecKuX BeLLECTB.
Fomonorus, unsomMepusi. XMMUYecKas CBfA3b B OPraHUYecKumx
COEAMHEHUAX: KpaTHbIe CBA3N, o- U A-CBA3N.
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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; NP6 10;

OK 01; OK 02; OK 04, MK 3.2,
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;

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; MP63;

MP6 4; NP6 5; NP6 8;

OK 01,

NP 23; NP 25; NP 31;

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



MpeacTaBnieHe O KnacCU(hMKauMM OpraHUYecKMx BeLLECTB.
HomeHKnaTypa opraHM4eckux coefuHeHWi (cuctematmyeckas)
N TPUBMA/IbHbIE Ha3BaHWS BXKHEMLLNX NpeAcTaBuTeNneld Kaccos
OpraHuyYyecKumx BeLLecTB

MpakTuueckoe 3aHaTue Ne7. BbINOMHEHME YNPaXKHEHWIA Ha
COCTaB/ieHMe (opMy/n U 3HaHWE HOMEHKNATypbl U WU30MepUM
OpraHNYecKmx BeLLeCTB.

Pasgen 4. Yrnesogopogbl

Tewma 4.1.
YrneBsofopoabl N nx
NpUPOAHbIE
NCTOUYHUKMN

TeopeTuueckoe 3aHaTue. [peaensHble Yyrnesogopoabl

CocTaB M CTPOEHMe, rOMOIOrMYECKUin psafd ankaHoB. MeTaH 1
3TaH: COCTaB, CTPOEHWe, (M3NYECKMEe U XMMWUYECKUe CBOWCTBa
(peakumm 3aMeLLLeHNS U TOPEHKS), NONTYYEHNE U NPUMEHEHME.

TeopeTnueckoe sanaTue. HenpeaenbHble YrneBoAopOabI.
AnNKeHbl: COCTaB U CTPOEHWE, FOMOMOTUYECKUIA psf. STUNEH U
MPONWMEH: COCTaB, CTPOEHME, (M3NUECKME U  XUMUYECKMe
cBOlicTBa  (peakuuMu  TUAPUPOBAHWS,  Fa/OreHUPOBaHNS,
ruapatauuy, OKWUCNEHWS W MONMMEepUsaLumn) MonydyeHne U
NPUMEHeHNe.

TeopeTuueckoe 3aHATUe. HenpeaensHbIe Yyrnesoa0poabl
AnkaaveHbl: 6yTagueH-1,3 n meTunbyTtagmeH-1,3, XuMuyeckoe
CTPOeHVe, CBOWCTBA (peakums nonvmMepusauun), npUMeHeHue
(4ns cuHTe3a nNPMPOLHOrO U CUHTETUYECKOrOo Kayyyka U
Pe3nHbI).

AJIKAHBI: COCTaB M OCOGEHHOCTW CTPOEHWS, TOMOOrMYECKUIA
pAn. ALETWEH: COCTaB, XMMUYECKOe CTPOeHue, (pr3nyeckme n
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OK 01;

NP 23; 1P 24; NP31;

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

OK 01; OK 02; OK 04,

TP 24; NP 25; NP 28; JIP 29; NIP 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; 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;

MP6 1; NP6 2; NP6 4; MNP6 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;

MP61; NP6 2; NP6 4; NP6 5;

MP6 6; NP6 10 =



Tema 4.2.
dun3nko-
XUMUYECKNE
CcBOICTBa
yr1eBOA0POL0B

XUMUYECKMe CBOICTBA (peakuuu rMApUPOBaHNS,
rafioreHMpoBaHuns,  ruapataunyM  ropeHus),  nosy4veHve U
NpUMeHeHUe (MCTOUYHUK BbICOKOTEMMEPATYPHOro MnjameHn A/is
CBapKuM 1 peskn MeTa//1oB)

TeopeTuueckoe 3aHsTue. APOMaTUYECKUNE YIIEBOLOPOAbI
BeH3on 1 Tonyon: coctas, CTPOEHUE, (U3NYECKME Y XUMUYECKME
CBOMCTBA  (peakuuu  rajioreHNpPoBaHNUA U HUTPOBaHUSA),
noflyyeHne W npuMeHeHWe. TOKCMYHOCTb apeHoB (BWSHWE
OeH30/1a Ha OpraHM3M YenoBeka). ["eHeTMyecKas CBA3b MeXAY
YrneBofopoAaMu, NpUHaANeXawnumm K pasnmyHbIM Knaccam.
MpUpoaHbIE WUCTOYHMKM YrNeBOAOPOA0B. [pUpPOAHbIA ras u
MonyTHble HedTAHble rasbl. HedTb n €€ nNpoMCXOXaeHVe.
Cnocobbl  nepepaboTKM  He(hTU:  MEPeroHKa,  KPeKuHr
(TepMUYECKNA,  KaTaIMTUYECKWN),  nuponu3.  TpofyKTbl
nepepaboTKn HeTW, UX NPUMEHEHUE B MPOMBILLIEHHOCTU U B
ObITy. KaMeHHbI yronb 1 NPoAYKTbl ero nepepaboTku
Na6opaTopHoe 3aHATUe Ne3. [lony4vyeHMe 3TUNEHA N U3YYeHWE
ero CBOWCTB

Pasgen 5. Kucnopopgocofepxalime opraHnyeckume coejuHeHund

Tema 5.1.
CnupTbl. PeHon

TeopeTnueckoe sansTue. CNUPTbI 1 PEHONbI.
Kucnopoacoaepxalime COEINHEHNSI. OcobeHHOCTY
FMAPOKCUNBHOW rpynnbl. HOMeHKNaTypa, CTPOeHWe, CBOWCTBA W
MPUMEHEHVe CNINPTOB.
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OK 01; OK 02; OK 04;

JIP 24; NP 25; 1P 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19;MP20;MP21;MP24;

MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5;

NP6 6; NP6 10

OK 02; OK 04;

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

MP 7; MP 21;

MP 24; MP 25; MP 48;

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

OK 01; OK 07,

JIP 24; 1P 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; NP6 10



Tema 5.2
Anbaerngpl.
Kap6oHoBble

KUCNOTHI.

CnoxHble aghmpbl

Tema 5.3.
Yrneeogpl

TeopeTunueckoe 3aHaTue. Anbaernabl.

Anbfernasl N KeToHbI (hopManibaern, aueTtanbierng, aueToH):
CTPOeHMe, (DM3MYECKMe W XUMUYECKMe CBOCTBA (peakuuu
OKWCMEHNA W  BOCCTAHOB/IEHWNSA, KayeCTBEHHble peakLum),
nosly4yeHune 1 NPUMeHeHNe.

TeopeTuyeckoe 3aHaTMe. KapbOHOBbIE KNCNOTbI.
O[LHOOCHOBHbIE npesaenbHble KapboHOBblE KUC/OThI
(MypaBbMHasA M YKCYCHas KWUC/OTbI): CTPOEHWE, (DU3NYECKMe U
XMMUYecKmne cBolcTBa (06LiMe CBOWCTBA KWUCNOT, peakuus
aTepuukaumun), nosyyeHme u npumeHeHwe. CTeapuHoBas W
ONIeMHOBAs KUCNOTbl Kak MpeacTaBuUTeNIM BbICLUMX KapOOHOBbIX
KACNOT. Mblla Kak COMM BbICLUMX KApOOHOBbLIX KUC/OT, WX
MotoLLee AelicTBrE

TeopeTtnueckoe 3aHaTme. CNOXHbIE 3Pl

CnoxkHble 3(Upbl Kak MPOV3BOAHbIE KAPOOHOBLIX KUC/OT.
maponns  CNoXHbIX  3(MpoB.  XKupbl.  MAPOAN3  XKMPOB.
[MprMeHeHne X1MpoB. bronornyeckas posb XNpPoB

TeopeTnueckoe 3aHaTue. Knaccugpukaumsa yrinesonos
Yrneeofpl: cOCTaB, Knaccumkaums yrnesofgos (MOHO-, AU- U
nonucaxapuabl). [Noko3a - MPOCTEAWNA  MOHOCaxapup:
OCOBGEHHOCTW CTPOEHUS MOMeKY/bl, (IM3NYECKME N XUMUYECKME
CBOICTBA IIHOKO3bl (B3auMogeicTeue ¢ rugpokcugom mean (1),
OKMCMIeHVe aMMMuayHbIM  pacTBOpoM okcupa cepebpa (1),
BOCCTaHOB/IEHME, OPOXKEHME T/OKO3bI), HAXOXAEHMe B MPUPOLE,
npuMeHeHne rNOKO3bl, ouonoruyeckas posib B
XU3HEeJeATelbHOCTU  OpraHMsmMa  yenoBeka.  POTOCUHTES.
®pyKTO3a Kak U30Mep I/IHOKO3bI.
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OK 01; OK 02; OK 04,

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

MP 25; MP 48;

OK 01; OK 02; OK 04;

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

MP 25; MP 48;

MP61; NP6 2; NP6 4;

MP6 5; NP6 6; MP6 10

OK 01; OK 02; OK 04;

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

MP 25; MP 48;

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; 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; NPO6 4;

MP6 5; NP6 6; MP6 10



Tema 5.4.
dun3nko-
XUMUYECKME
CBONCTBa
KMCNopoaocoaepxa
LLLMX OpraHNYecKmx
COEeIVHEHWI

Caxapo3a - npeacraBuTeNlb Aucaxapuaos, rMAPOAN3 caxaposbl,
HaX0X/eHWe B NPUpoae 1 NPUMeHeHNe.

TeopeTuueckoe 3aHAaTue. [lonucaxapupl

Kpaxman u uennnosa Kak npupogHbie nonuvmepbl. CTpoeHue
Kpaxmana v Lenntonosbl, U3NYECKMe U XMMUYECKME CBOWCTBA
Kpaxmana (rmaponus3, KayeCcTBeHHas peakuus ¢ Mogom)

MpakTuyeckoe 3aHsaTMe Ne 8 CoCTaBneHNe CTPYKTYPHbIX
(hopMyn M BbINOMHEHUE  YNPAKHEHUA HA HOMEHKatypy
CNMpTOB.

MpakTuyeckoe 3aHaTue Ne 9 lccnegoBaHMe W aHau3
XUMUYECKMX W (DU3NYECKMX CBOWCTB KMCNOPOLOCOAEPKALLMX
OpraHNYecKnx coeMHeHNIn

Pasgen 6. AsoTcojepalime opraHMYecKne coenHeH s

Tema 6.1.
AMUHBbI.
AMNHOKNCNOTHI.
benkn

TeopeTnueckoe 3aHATueE. CTpoeHne 1 CBOIACTBa

a30TCoAEePXKALLMX OPraHNYECKNX COeaNHEHWIA

AMUWHbI: METUNaMWH - NPOCTEeWLUniA NpeLcTaBUTENlb aMUHOB:

COCTaB, XMMWYECKOE CTpOeHWe, (U3NYECKME U XUMUYECKMe

CBOWCTBa, HAXOX/EHWe B NPUPOSE.

AMUWHOKMCNOTbI KakK aM(OTEPHbIE OpraHUYeCKUe COeAVHEHMS.
22

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; 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; MNP6 4;

NP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04;

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

MP 25; MP 48;

MP61; NP6 2; NP6 4;

MP6 5; NP6 6; NP6 10

OK 01; OK 02; OK 04,

NP 24; NP 25; NP 28; TP 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;



dun3nyeckne n  XUMUYECKME CBOWCTBA aMWMHOKMCNOT (Ha
npumMepe rnymHa). bruonornyeckoe 3Ha4eHne aMUHOKNCIOT
TeopeTuueckoe 3aHaTHe. benkn. MNentnasbl.

Benku Kak npupoaHble nonumepbl. [epBuYHas, BTOpPUYHas W
TPeTUYHas CTPYKTypa 6GenkoB. XUMMYECKMe CBOICTBa 6enKoB:
rMAPONn3, feHaTypaums, KayeCTBEHHbIE peakumy Ha 6enku

KoHTponbHasa paborta Ne2

MpakTuueckoe 3aHsaTue Ne 10 lccrefoBaHMe CBOWCTB U
06Hapy»xeHmne 6enKoB

Pasgen 7. BbiICOKOMOJIEKYIAPHbIe COeANHEHNA
Tema 7.1. MpakTuueckoe 3aHsaTve Ne 11 O3HakomneHue ¢ o6pasuamu
NnacTmaccel. NPUPOAHLIX N NCKYCCTBEHHbIX BOJIOKOH, M/laCTMacc, Kay4yKoB
Kayuykun. BonokHa
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NP6 5; MPG6 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; MNP6 2; NP6 4;

NP6 5; NP6 6; MP6 10

OK 01; OK 02; OK 04;

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

MP 25; MP 48;

MP61; IMP6 2; NP6 4;

NP6 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;

MP61; MP6 2; NP6 4;

NP6 5; NP6 6; NP6 10



Pasgen 8. Xumusa B 6bITY M MPOU3BOACTBEHHON AeATENIbHOCTU Yesi0BeKa

Tema 8.1.
XUMUYeckme
TEXHO/IOMK B

NOBCEAHEBHOW U
npoheccnoHanbHoOM
LeaTeNnbHOCTY
yesioBeka

TeopeTnueckoe 3aHAaTue. XMUA B BbITY 1 B npogeccum
MpaBuia 3KOMOrMYECKU LienecoobpasHoro noBeaeHUs B ObITy U
TPYZLOBOW [eATeNIbHOCTU B LIeNAX COXPaHeHWs CBOEro 340p0BbA
N OKpY>KaroLLlel NpUpOLHOIN cpefbl, OMAaCHOCTb BO3L4ENCTBUS Ha
XMBble OpraHy13Mbl OPraHUYeCcKnX BELLECTB OTAe/bHbIX K1acCoB
(yrnesopopoApbl,  CnuPTbl,  (PEHOMbI,  XNOPOPraHUYeckKme
NpPOV3BOAHbIE, anbaernasl W Ap.), Mokasatefb NpeaebHO
[0MYCTUMOW KOHLEHTPaLUM 1 ero UCMo/b30BaHue.
TeopeTuueckoe 3aHaTue. HOBeMLLME AOCTVKEHNS XUMUYECKON
HayKN 1 XMMWUYECKOW TEXHOOTUN,

Po/b XMuKn B 06ecneveHnn 3KONOrMyYeCKom, IHEPreTUYecKom 1
NMLLEeBO 6e30MacHOCTH, Pa3BUTUN MeAMLMHDBI, CO3[4aHUN HOBbIX
martepvanos (B 3aBMCUMOCTM OT BMAa MNPOECCUOHAIbHOM
[eATeNbHOCTM), HOBbIX UCTOYHWKOB 3HEPrUn (anbTepHATUBHbIE
MCTOYHUKWN 3Heprun). MOHATME O Hay4HbIX MeTodax MOo3HaHWA
BELLECTB M XMMWUYECKUX peakumid. MpeactasBneHns 06 06LmX
Hay4YHbIX NPUHLMNAX NPOMbILIEHHOrO NOMYYEHUS BaXKHEMLLIMX
BewecTB (Ha npuvMepax MPOM3BOACTBA aMMUaKa, CepHOWA
KUCNOThI, METAHO/1A).

MpakTuueckoe 3aHaTue Ne 12. COCTaBfEeHVE KEWCOB Ha TeMy
«[MpYMeHeHe  XMMWYECKUX  BELLEeCTB W TEXHOMOrMin B
KOHTPONbHO-U3MEPUTESIbHBIX MPUO0pPax U aBTOMAaTUKE

Kelicbl (C yyeTom OypayLuein npoheccroHanibHOW AeATeIbHOCTH)
Ha aHain3 MHGopMaumMmM O MPOU3BOACTBEHHON AeATEe/IbHOCTU
yesioBeka, CBA3aHHOM C NepepaboTKON 1 NoNyYeHNEM BELLECTB, a
TaKXXe C 3KOM0rM4ecKor 6e30nacHOCTbLHO.

MpakTuyeckoe 3aHaTMe Nel3. 3allMTa KeNWCOB Ha Temy
«pYMeHeHe  XMMWYECKUX  BELLECTB U TEXHOMOrMA B
KOHTPO/NbHO-U3MEPUTESNIbHBIX MPUO0pPax N aBTOMATUKE
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OK 01; OK 02; OK 04; OK 07,

MK 3.2;

NP 25; NP 32; 1P 26;

NP 27; NP 28; NP 29;

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

OK 01; OK 02; OK 04; OK 07,
NK3.2;

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;

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

MK 3.2;

NP 25; NP 32; 1P 26;

NP 27; NP 28; NP 29;

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

OK 01; OK 02; OK 04; OK 07,
NK 3.2;
NP 25; NP 32; 1P 26;



MpeacTaBneHne pe3ynbTaToB PELLEHNS KeCoB (BbICTYM/IEHUNE C NP 27; NP 28; P 29;
npeseHTaLmen) MP 1, MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; NP6 9; NP6 10;
MpomexyToyHasa atTecTaumnsa (aMdhepeHUMpoBaHHbIA 3a4eT) 2

Bcero: 82 10
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3. YCNOBUA PEAJTU3AUNU MNMPOIMPAMMBLI YHEBHOI O NMPEAMETA

3/1. MaTepuasibHO-TEXHNYECKOe 0becrneveHme

[na ocBoeHWs nporpammbl yyebHoro npegmera OOl16/12 Xumna B
OBMNOY «K3MT» wumeeTcs Yy4yebHbli  KabWHET  «ECTeCTBEHHOHayuYHble
ANCUMMNNHBI.

[MomeLleHNe KabMHeTa OCHAWEHO TMMOBbIM 060pPYAOBaHWEM, B TOM 4uUC/e
crneyuanu3vpoBaHHOW  y4yebHOW  Mebenbld U cpeAcTBaMM  0By4deHus,
HEOOXOAUMbIMW  AN19  BbINO/HEHWUA TpebOBaHWWA K  YPOBHIO  MOArOTOBKM
06yyaroLmxcs.

OcHalleHre y4ebHOro kabmHera:

- M0ocaf04Hble MeCTa Mo KOMMYeCcTBY 00yyatoLLnXCs;

- pabouyee MecTO npenojasarens;

- MNpogeccUoHaIbHO-0PUEHTUPOBAHHbIE 3a[aHNS.

AnpakTnyeckne marepuanbi:

-MeTOAMNYEeCKNe PeKOMeHAAUMM MO BbIMOMHEHNIO MPaKTUYECKMX paboT no
yuebHoMy npeameTty OOI16. 12 Xumuns;

- KOMMJIEKT 334aHnI O NPOBELEHNSA MUCbMEHHbLIX KOHTPO/IbHbIX pabor;

- KOMMeKT 3afaHuni Aons nposeaeHus MUCbMEHHOI0
AnhdepeHUnpoBaHHOIO 3a4eTa.

TexHU4Yeckme cpefcTBa 06y4YeHus:

- MEPCOHa/IbHbIA  KOMMbIOTEP  C  JIMLEH3MOHHLIM  MPOrpPaMMHbIM
obecrieyeHnewm;

- MPOEKTOop C 3KpaHOM.

3anbl:

BubnmnoTeka, YnTasbHbIN 3a/1 C BbIXOLOM B CETb VIHTEpHET.

3.2. VH(opmaumoHHOoe obecrieveHne peannsaumm NnporpaMmmb|

[Ona peanvsaunn nporpammbl B 6nbnnoteyHom goHage OBMNOY «KIMT»
MMEIKOTCA MeyaTHble W 3M1eKTPOHHble 06pa3oBaTe/lbHble U MH(POPMAaLMOHHbIE
pecypcbl Ana 1CMo/b30BaHUS B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUKN

1 AH(mHoreHoBa W.B. Xumusa: yyeOHUK M NPaKTUKyM [N CPefHero
npoeccunoHanbHoro obpasosaHuns/ N.B. AHduHoreHoBa, A.B. babkos, B.A.
[MonkoB. — 2-e u3A., ucnp. un gon.— Mocksa: M3gatensctBo HOpant, 2025, —
291 c. — (MpodheccnoHanbHoe ob6paszoBaHue). — ISBN 978-5-534-11719-6. —
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TeKcT: aneKTpoHHbIN // ObpasosatensHad nnatgopma HOpant [canTt]. — URL:
https://urait.ru/bcode/538526

3.2.2. JonoNHUTe/IbHbIe NCTOUHUKN

1 AH(mHoreHosa W.B. Xumus. Ba3oBbii  ypoBeHb: 10—11 Kracchl:
y4ebHUK ans cpefHero obulero obpasosaHus/ .B. AH¢mHoreHoBa, A.B. babKos,
B.A. Tonkos. — 2-e n3a., ucnp. n gon. — Mocksa: N3gaTenscteo KOpant, 2025.
— 290 c¢. — (O6uieobpasosatenbHblii UMkn). — ISBN 978-5-534-16098-7. —
TeKcT: aneKTpoHHbIN // ObpasosatenbHad nnargopma HOpanT [cant]. — URL:
https://urait.ru/bcode/544870

2. XNMUA: y4ebHMK Ana cpefHero npogeccnoHasbHoro obpasosanus/ FO.A.
INeb6epes, IN.H. ®agees, A.M. lony6es, B.H. LLlanosan; nofg o6Lier pefakumein
".H. ®ageeBa. — 2-e u3g., nepepab. n gon. — Mocksa: MN3gatenscTBo HOpair,
2024. — 431 c. — (MpodeccroHanbHoe obpasosBaHne). — ISBN 978-5-991b-
7723-3. — TeKCT: aneKTpoHHbIA // ObpasoBaTtesibHas nnardopma KOpanTt [canT].
— URL: https://urait.ru/bcode/537876

3. MapTbiHoBa T.B. XuMus: yyebHMK W MpPaKTUKYM [AN8  CPeAHero
npoeccrnoHanbHoro obpasosaHus/ T.B. MapTtbiHOBa, W.B. AptamoHoBa, E.b.
CoayHOB; nog obulert pegakumein T.B. MapTblHOBOW. — 2-e W3f,., UCMp. 1 gomn. —

Mockea: W3paTtensctBo HOpant, 2025. — 368 c.— (IMNpodeccroHanbHoe
obpasoBaHne). — ISBN 978-5-534-11018-0. — TeKCT: 3NeKTPOHHbIN //
Ob6pa3zoBaTe/ibHas nnargopma FOpant [cawT]. — URL:

https://urait.ru/bcode/536721
4. HukonbCknin - A.b.  Xumus: yyebHMK W MPaKTUKYM [A1S  CPeAHero
npoteccnoHanbHoro obpasosanHms/ A.b. Hukonsckuii, A.B. CyBopoB. — 2-e 134,

nepepab. u pon. — MockBa: WM3gatenscteo HOpawt, 2025. — 507 c¢. —
(MpodheccnmoHanbHoe o6pasoBaHne). — ISBN 978-5-534-01209-5. — TekKcT:
3NEKTPOHHbIN //  O6bpas3osaTenbHas nnargopma HOpant [caint]. — URL:

https://urait.ru/bcode/538279

3.2.3. IHTepHeT-pecypchbl

1. PoccuicKas  3MeKTPOHHasa WwKona [9NneKTpoHHbln  pecypc] URL:
https://resh.edu.ru/

2. NIHhoypok [SnekTpoHHbIv pecypc] URL: https://infourok.ru/

3. Pewy EIM3. Xumuna [OnekTpoHHbln pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJ1b N1 OUEHKA PE3YJIbTATOB OCBOEHNA YUEBHOI'O
NMPEOMETA
KOHTpONb M OUeHKa pe3ynbTaToB OCBOEHWs Yy4eBHOro npeameTa
PACKPbIBAOTCS  uYepe3  AUCLIMN/IMHAPHbIE  pe3ynbTaTbl, HanpaBneHHble Ha
(hopMMpoBaHMe O06LMX U MPO(ECcCUOHaNbHBIX KOMMETEHUMUIA MO pasgenam i
TemaMm COZepPXKaHuMs yue6Horo matepuana.

Obuwasn |/ Paspen/ Tema Tunbi OLEHOYHbIX
npodeccMoHanbHas MeponpuUaATKii

KoMneTeHUMA

OK 01. Bblbupatb cnocobbl Pasgen 1, Tema 1.1, Tema TecTupoBaHue

peLueHns 3agady 12, Tema 1.3, Tema 1.4, YCTHbI onpoc
NpoMeccUoHanbHow Tema 15, Tema 1.6, Tema [lpeacrtasneHve pesynbTaToB
[eATeNnbHOCTH 1.7 npakTUyeckmnx pabot
NPUMEHUTE/NILHO K Pa3IyHbIM MMpeacTaBneHve  pesynbTaTtoB
KOHTEKCTaM nabopaTtopHbIx paboT

PelueHne XnmMmnyeckux 3agau
KoHTposibHas paboTa

Pasgen 2, Tema 2.1, Tema TecTupoBaHue

2.2 YCTHBII onpoc
MpeacTaBneHe  pe3ynbTaToB
NpaKTUYecKnx paboT
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

CocraBneHuve ypaBHeHUIA

peakuuii

PelLeHne Xxnmmnyeckmx 3agau
Pasgen 3, Tema 3.1 TecTmpoBaHue

MMpenctasneHne  pesynbTaToB
npakTUyeckKmnx pabot

Pasgen 4, Tema 4.1 TecTupoBaHue
YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
CocraBneHuve ypaBHeHNIA
peakuuii
PelueHne Xxnmmnyeckmx 3agau

Pasgen 5, Tema 5.1, Tema TecTupoBaHue

5.2, Tema 5.3, Tema 5.4 YCTHbIiA onpoc
lNpenctasneHne pesynbTaToOB
NpaKTUYecKnx paboT

CocrtasneHve YpaBHeHWiA
peakuui

Pasgen 6, Tema 6.1, Tema TecTupoBaHue

6.2 YCTHbIA onpoc
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OK 02. Vicnonb3oBatb
COBPEMEHHbIE cpeacTea
Mouncka, aHanmsa 7
NHTeprpeTauumn MHgopmalmm
7 NH(OPMaLNOHHbIE
TEXHONOrNN ANSt BbINOJIHEHUS
3afau npogeccrMoHanbHOM

OEATENBHOCTU

Pasgen 7, Tema 7.1

Pasgen 8, Tema 8.1

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

Pasgen 2, Tema 2.1, Tema
2.2

Paspgen 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

Paspen 7, Tema 7.1
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MpeacTaBneHne  pesynbTaToB
npaKTUYecKnx pabot

PelLeHne Xxnmmnyeckmx 3agau
YCTHBIA onpoc
MpeacTaBneHne  pe3ynbTaToB
npakTU4YecKnx pabot
TecTnpoBaHue

YCTHbI onpoc

Kelic 3agaHus

TecTnpoBaHue

YCTHbIN onpoc
MMpenctasneHne  pesynbTaToB
NpaKTUYecknx paboT

PelLeHne XnmMmnyeckmx 3agau
KoHTponbHas paboTa

TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpakTU4yecknx pabot
MMpenctasneHne  pesynbTaToB
nabopaTtopHbIX paboT
CocTtasrneHve ypaBHeHWiA
peakuuii

PeLleHne XMMMYeCKMX 3adaq
TecTupoBaHue

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
CocraBneHue ypaBHeHUIA
peakuuii

PeLleHne XUMUYeCKMX 3a4a4
TecTupoBaHue

YCTHbIA onpoc
lNpeacTtaBneHve  pesynbLTaToB
npakTU4yeckmnx pabot
CocraBneHuve ypaBHeHUIA
peakuuii

TecTupoBaHue

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB

NpPaKTUyecKnx pabot

PelLeHne Xxummnyeckmx 3agau
YCTHbI onpoc
lNpenctasneHne pesynbTaToB
npakTUYecKnx paboT



OK 04. AeKTNBHO
B3aVMO/eCTBOBaTb 7
pabotaTb B KOMNEKTVBE U
KoMaHze

OK 07.  CopelictBoBaTb
COXPaHEHUIO  OKpY>KatoLLein
cpefdpl, pecypcocbepexxeHunto,
NPUMEHSATb 3HaHUA 06
N3MEHEHUN KN1mMara,
NPUHLMNbI 6epexnmBoro
NMpou3BOACTBa,  3PdeKTUBHO
[leCTBOBATb B YPE3BblYaiiHbIX
CUTyaumsx

MK 3.2. Onpepenatb
nocnefoBaTe/lbHOCTb 7
onTUMasibHble PEXMMbI

Pasgen 8, Tema 8.1

Pasgen 1, Tema 1.7.

Pasgen 2, Tema 2.1, Tema
2.2

Pasgen 4, Tema 4.1, Tema
4.2

Pasgen 5, Tema 5.2, Tema
5.3, Tema 5.4

Pasgen 6, Tema 6.1, Tema
6.2

Pasgen 7, Tema 7.1

Pasgen 8, Tema 8.1

Pasgen 1, Tema 1.7.

Paspen 5, Tema 5.1

Pasgen 8, Tema 8.1

Pasgen 3., Tema 3.1.
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TecTupoBaHue

YCTHBIA onpoc

Kelic 3agaHus

MpeacTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc

MNpenctasneHne pesynbLTaToB
npaKTUYecKnx paboT
MpefcraBneHne  pesynbTaToB
nabopartopHbIX paboT
CocraBneHuve ypaBHeHWA
peakuuii

PelueHne XxnmMmnyeckmx 3agau
YCTHbIA onpoc

MNpencTtaBneHne pesynbTaToB
nabopaTopHbIX paboT
CocraBneHuve ypaBHEHWiA
peakuuii

PeLLeHme XMMMNYECKNX 3aaad
YCTHbI onpoc

MpencraBneHne  pesynbTaToB
npakTU4yeckmnx pabot
Cocras/eHue ypaBHEHWiA
peakuuii

YCTHbI onpoc
lNpencTaBneHne pesynbLTaToB

NpaKTUYecknx pabot

PelueHne XxnumMmnyeckmx 3agau
YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
npakTU4YecKnx paboT

YCTHbIiA onpoc

Kelic 3agaHus

lNpencTaBneHne  pesynbLTaToB
nabopaTopHbIX paboT

YCTHbI onpoc

TecTnpoBaHue

YCTHbIA onpoc

Kelic 3agaHus

TecTnpoBaHue
YCTHbIA onpoc

MpeacTaBneHne  pesy/bTaToB



TEXHNYECKOT o O6CI'Iy)KI/IBaHI/Iﬂ NPaKTNYEeCKNX pa60T

KOHTPONbHO-U3MepUTENbHLIX  Pasgen 8, Tema 8.1 YCTHbIA onpoc
npuoopos n cucTem Kelic 3agaHus
aBTOMaTUKM.

TunoBble 3afjaHUs AN1Aa  OUEHKU OCBOEHUS Yy4yebHOro npeameTta
(TEKYLLNIA KOHTPO/Ib)

Twunosble 3aaHNA YCTHOIO onpoca

1. CchopmynupyiTe onpegeneHne noHATUS...

2. ChopmynumpynTe 3aKOH Un nNpasuno...

3. MNpoaHanu3mpyiTe CBONCTBA...

4. B Kaknx eguHuLax nsmepseTca BeIMYnHa. ..

5. OnuwnTe CTPOEHWe... 1 clenaiTe BbIBOAbI

6. PacrnosHainTe XMMmn4yeckmne aBeHna (peakuun)...

7. OxapakTepusyite XMM1UYecKne CBONCTBA...

8. UTo NnexxnT B OCHOBE Knaccugmkauuu...

TvNoBOe TECTOBOE 3aJaHne

1 TecToBble 3afaHNs OTKPLITOrO TUMA:

- [OMONHEHMS;

- CBOOOAHOIO WN3MOXEHMS.

2 TecToBblE 3aaHNs 3aKPbITOrO TUMa:

- a/IbTEPHATMBHbIX OTBETOB

- MHOXECTBEHHOr0 Bbl6OpA3;

- BOCCTaHOB/IEHNSI COOTBETCTBUS;

- BOCCTaHOB/IEHME NOCNeA0BaTeIbHOCTW.

MpakTnyeckasn paboTa Nel

PeLueHVe 3aa4 Ha KOIMYECTBEHHbIE 3aKOHbI B XUMUW.

3afaHue.

Monb3ysacb  lMepuvoAMYEcKOn  CUCTEMOM  3/IEMEHTOB,  paccumMTamnTe
OTHOCUTENbHYHO MOIEKY/IIPHYIO MacCy BeLLeCTB

OnpefennTb Kakoe KOMMYeCTBO BELLECTBa COAEPXXUTCA B BELLLECTBE MacCcom

OnpegennTb Maccy BeLLecTBa KOSIMYeCTBOM BELLECTBA ...

CKO/IbKO CTPYKTYPHbIX e4UHWL, COAEPXXMUTCA B BELLLECTBE MacCow

Kakyto maccy 0yeT nMeTb ra3 06bEMOM ... MPU HOPMa/IbHbLIX YCNOBUAX?

OnpefennTb NIOTHOCTY ra3o06pasHbIX BELLECTB M0 BOLOPOAY M MO BO3AYXY

PaccunTaniTe MaccoBYHO [O/HO 3/IEMeHTa B BELLLECTBe

MNpakTnyeckas pabota Ne2
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AHanm3 NepuoanMyecKuX 3aKOHOMEPHOCTeM W KX B3aMMOCBA3N  CO
CTPOeHVeM aTOMOB

3afaHue.

Vicnonb3ya nepuoguMyeckyrto CUCTEMY XUMUYECKUX 3anemeHTos ..
MeHAeneeBa, CpaBHUTL XMMUYECKUNe 3/1eMEHTbI N0 X NonoXeHuto B NCXDS, gatb
MM XapaKTEPUCTUKY.

MNpakTnyeckasi pa6ota Ne3

PelleHne  npakTUYecKUX 3afaHWin  Ha  COCTaB/leHWe  3NeKTPOHHO-
rpauyecknx opmMyn 37ieMeHToB 1-4 nepnogos

3afaHue.

CocTaBuTb 3/1eKTPOHHO-TpaUyeckmx opmysn 3feMeHToB 1-4 nepnogos

OnpefennTb TUM XUMNUYECKOW CBA3M

CocTaBMTb CXeMbl 06pa3oBaHWUA MOHHOW, MeTa/IIMYECKOW M KOBASIEHTHbIX
cBA3ei

MpakTnyeckas pabota Ne4

PelleHVe npaKTUYeCKMX 3afaHWin Mo Kraccupukauum, HOMEHKNaType U
XUMUYECKMM (POPMYNam HeopraHMyecKux BeLLecTB pas/InyHbIX KNacCoB

3afaHue.

OnpegennTb, K KakoMy Kfaccy npuHagnexxar BellectBa W [aTb UM
Ha3BaHus.

PelunTb pacyeTHble 3afa4u Mo YpaBHEHUSAM XUMUYECKNX peakLmi.

MNpakTnyeckas pabota Ne5

OnpepeneHve BAWUAHUA Pa3/IMYHbIX (DAKTOPOB HAa CKOPOCTb XMMUYECKOM
peakuun.

3afaHue.

PelunTb pacyeTHble 33dayn MCNONb3ysa (OPMY/Y BblPaXKEHUS CKOPOCTU
peakuui.

OnpefennTb CMeLLeHe XMMUYECKOro paBHOBECUA B 0OpaTUMbIX peakumax
MNPU N3MEHEHUW YC/IOBUIA.

MpakTnyeckasi pa6ota Ne6

PelleHne nNpaKTUKO-OPUEHTUMPOBAHHBLIX 3aAaHWiA Ha CBOWCTBA, COCTaB,
nofyyeHne n 6e30mMacHoOe MCMO/b30BaHME HeopraHM4YecKMx BeLecTB B ObITy ©
NPoecCOHaIbHON feATeNbHOCTU YenoBeKa

3ajaHue.

OcylLLecTBMTb MpeBpaLleHns Mo Cxeme, ANA peakuuil MOHHOro obmeHa
COCTaBUTb NOJHbIE N COKPALLEHHbIE NOHHbIE YPaBHEHUS peaKL il

MNpakTnyeckan paboTta Ne7

BbinonHeHWe  ynpaXHeHWA Ha  cocTaBfieHMe  ¢opMyn U 3HaHue
HOMEHKNaTypbl N N30MepuM OpraHNYeCKMX BELLECTB.

32



3afaHue.

HasBaTtb BeLlecTBa Mo CUCTEMATMUYECKON HOMEHKIATYpe.

CocTaBUTb CTPYKTYPHYIO (hopMy 1y Yr/ieBOA0OpOAa Mo ero Ha3BaHuio

CocTaBbTe CTPYKTYpHbIe (hopMy/ibl U30MEPOB 1 TOMOJIOr0B

MpakTnyeckas paéorta Ne8

CocTaBneHve CTPYKTYPHbIX (DOPMY/N U BbIMOJIHEHNE YMPAXKHEHUIA Ha
HOMEeHK/aTypy CnmpToB

3afaHue.

HasBaTtb BeLlecTBa Mo CUCTEMATMYECKO HOMEHK/IATYpE.

CocTaBUTb CTPYKTYPHYIO (hopMy 1y CnvpTa no ero HassaHuto

CocTaBbTe CTPYKTYpHble (POPMY/ibl U30MEPOB 1 FOMOJIOr0B

PaccMOTpeTb FeHeTUYECKYH CBA3b OpraHWYeCcKUX BeLecTB, OCYLLECTBUTH
MpeBpaLLEeHNs Mo CXeMe.

MNpakTnyeckasi pa6ota Ne9

WccnepoBaHve M aHaM3  XUMWYECKMX U (PU3NYECKUX  CBOWCTB
KNC/TOPOL0COAEPXKaLlMX OpraHNyYecKnx coevHeHN

3ajaHue.

OCYyLLEeCTBUTb  XUMWYECKME  peakuuu, XapakKTepusytoliMe CBOWCTBA
YKCYCHOW KUCNOTbI, 3TUI0BOr0O CNUPTA U MNLEPUHA.

[MpoBefeHve, HabNOAEHVE U ONUCaHWe 4eMOHCTPALMOHHBIX OMbITOB:

ropeHve CNupPTOB, KayeCTBEHHble peakuun O4HOATOMHbIX CMMPTOB
(okucneHue ataHosa okcmaom meaum (I1)),

MHOr0aTOMHbIX CNUPTOB (B3aMMOAEWNCTBME [INLEPUHA C TUAPOKCUAOM
megu (I1),

anbAernaoB (OKMC/eHNe ammMuadHbIM pPacTBOPOM OKcuaa cepebpa(i) u
rugpokcugom meau (1)

M3yyeHre CBONCTB PacTBOpPa YKCYCHOMN KUC/OTbI

MNpakTnyeckaa padoTta Nel0

iccnepoBaHme CBOMCTB U 0BHapY»eHWe 6eNKoB

3ajaHue.

OCYLLECTBUTb XMMNYECKME peakumn, XapaKTepu3yoLLe CBOMCTBa GEKOB.

HabnogeHne ©n  onucaHue [LeMOHCTPALMOHHbIX OMbITOB: [eHaTypauus
Ge/IKoB Npu HarpeBaHuK, LBETHbIE peakummn 6enKoB

MpakTnyeckas paboTta Nell

O3HakoMneHVe ¢ o6pasuamMy MNPUPOAHBIX M UCKYCCTBEHHbLIX BOJIOKOH,
nnactmacc, Kay4ykos

3ajaHue.

PaccmoTpuTe MpefoXeHHble 06pasibl MJ1acTMacc, BO/IOKOH M Kay4yKOB.
PacnipefieniMTe Ux Ha TPW rPynmbl: NPUPOAHbIE, NUCKYCCTBEHHbIE N CUHTETUYECKNE.
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Kakue 13 BblAaHHbIX BELLECTB MosyyaroT (06pas3yroTcs) B pesynbTaTe peakuun: a)
nofmmepusaumn; 6) NONNKOHAeHcauum?

MpakTnyeckas paboTa Nel2

CocTaBneHne KeicoB Ha Temy «[1pMMEHeHMe XMMMUYECKUX BELLECTB U
TEXHONOMNIA B KOHTPO/IbHO-U3MEPUTENbHBIX NP1bopax 1 aBTOMaTUKe»

3afaHue.

Bbi6paTb /1106011 13 NpeACTaB/IEHHbIX KEMCOB, OTBETUTL HA BOMPOCHI Kelca

MNpakTnyeckasi pabota Nel3

3awnTa KercoB Ha TeMy «IpUMeHeHNE XUMUYECKMNX BELLECTB 1 TEXHOOM N
B KOHTPO/IbHO-M3MEPUTENbHBLIX NMPUB0opax 1 aBTOMaTMKE»

3afaHue.

[MpefCTaBUTL OTYET O pPeLleHMM Keilca B BMAe Mpe3eHTauuu, A0Knaaa,
NpefcTaBfeHNA NMPOAYKTA.

JlabopaTtopHasa paboTa Nel

[MpuroToBeHe pacTBOPOB 3aaHHON KOHLIEHTPaLUN.

3ajaHue.

[Mpon3BecTn BCe HEOOXOAUMbIE pacyeTbl, a 3aTeM MPUroTOBUTbL PacTBOPbI
BELLLECTB 3ajaHHOM KOHLEHTpaLuN.

PelunTb pacyeTHble 3aa4ymn Ha onpeaeneHne KOHLEHTpaLMmM pacTBOPEHHOro
BELLeCTBa.

JTabopaTopHas pabota Ne2

NaeHTUrKaumsa HeopraHMYeCcKmx BeLLEeCTs

3afaHue.

OcCyLLEeCTBUTL  XMMUYECKME peakuuKn, XapaKTepUsytollne XUMUYecKue
CBOWCTBA OKCMAOB, KMC/OT 1 OCHOBaHWIA.

OcyLecTBUTb pacrno3HaBaHNe HeOPraHMYeCcKMX BELECTB OMbITHLIM MYyTEM.

JNabopaTopHas paboTa Ne3

[MonyyeHe aTUNEHA N U3YYEHWE ero CBOICTB

3ajaHue.

TpvBManbHas 1 MeXAyHapoAHash HOMEHK/aTypa, XMMUYECKMe CBOMCTBA,
CMoco6bl MOMyyYeHUs YrneBofopofoB. [lonyyeHne 3TWeHa W U3yYeHue ero
CBOINCTB. MoaennpoBaHne MONeKy U XUMUYECKUX NPeBpaLLeHniA yrnesoaopoaoB
(Ha npumepe aTaHa, aTU/IeHa, aueTueHa u ap.) 1 ranoreHonpPom3BoAHbIX

KoHTponbHas paboTta Ne 1

1. OxapaKTepn3oBaTb XMMWUYECKUIA 3/1IEMEHT MO ero nosioXxeHuto B NCX3.

2. Vicnonb3ys MeTof 3/1IEKTPOHHOro 6asiaHca, pacctaBbTe KOIP(MUUNEHTLI B
YPaBHEHUN peakumm
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3. OnpefennTb Maccy rasa npyv HOPMasibHbIX YCMOBUSAX, WUCMOMb3YS 3aKOH
ABorazpo

4. PaccumTaiTe MaccoBytO [0/1H0 3/IEMEHTa B BELLECTBe.

5. CocTaBuTb MOMHOE W COKpaLleHHOe WOHHble YpaBHEHWS peakumMm K
MOJIEKY/IAPHOMY YPaBHEHUIO pPeakLun.

KoHTponbHada paboTa Ne 2

1. K kaxgomy 3afaHuio 4act A faHbl HECKO/IbKO OTBETOB, U3 KOTOPbIX
TONbKO OfVH BEPHbIN. BbibepuTte BepHbIN, Mo BallemMy MHEHWIO, OTBET.

2. 3afaHve Ha COOTBETCTBME BelLecTBa M HaxOX[AeHWe ero B NpUpPoAE,
Ha3BaHMe BeLLEeCTBa 1 ero popmMyna, peareHTa u Tuna peakumm

3. Hanucatb ypaBHeHWS XMMUYECKMX PeakLMil, C MOMOLLb0 KOTOPbIX
MOXHO OCYLLECTBUTb NPEBPALLEHNA MO CXEME.
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5. OLIEHOYHbIE MATEPUA/bI A1A MPOMEXY TOUHOW
ATTECTAUNN MO YYHEBHOMY TNPEAMETY

[MpeamMeTOM OUEHKM ABAAKOTCA YMeHUA W 3HaHuA.  [1poMeXyTo4Has
arTectaymsi no ydebHomy npeamery OOI16.12 Xumua nposoauTtcs B opme
ANhhepeHUMpPoBaHHONO 3a4eTa B KOHLE BTOPOro CeMecTpa.

AnddepeHuMpoBaHHbIil  3a4eT NPOBOAUTCA B MUCbMEHHOW opme. Ha
BbINO/IHEHWE 3afaHNin oTBoAMTCS 2 Yaca (90 MUHYT). 3ayeTHass paboTa COCTOUT U3
3 yacren.

Uactb 1 BkntoyaeT 10 3agaHuin (Al - Al0). K kaxkaomy 3agaHuto aaetcs 4
BapuaHTa OTBETa, M3 KOTOPbIX MPaBW/bHbLIA TOMbKO OAUH. BepHoe BbIMO/IHEHME
Ka)KA0ro 3aaHns 4acTun 1 OLeHMBaeTcs 1 6asiiom.

YacTtb 2 coctout 13 3 3agaHuii (B1 - B3), Ha KOTOpble Hago AaTb KPaTKui
OTBET B BWAE 4mMCna WM NOCnefoBaTesibHOCTU Lugp. BepHoe BbINOMHeEHME
Ka)KA0ro 3afjaHns 4acTu 2 OLEeHMBaeTCA 2 Gannamm.

YacTb 3 cogepXut 2 Hambonee CMOXHbIX 3agaHus. 3agaHud Cl - C2
TpebytoT MOMHOro (pa3BepHYTOro) OTBETa, WMEHT pPas3/IMyHY0  CTEMNeHb
CMIOXXHOCTM W NpeaycMaTpuBaroT MpoBepKy OT 3 A0 5 3/1eMeHTOB COAepXXaHus.
Hanvume B 0OTBeTe KaXAOro 3nemMeHTa OueHuWBaeTcd B 1 6asin, noatomy
MaKCUMasibHad OLEeHKa BepHO BbIMNOHEHHOrO 33aAaHuWA cocTaBfseT oT 3 0 5
6asinos.

[Mprmep 3ajaHuA:

3afaHue.

Al. B Kakom pagy XWMUYEecKue 3/1emMeHTbl PacrnosiodkeHbl B MOpsAAKe
BO3pacTaHusa UxX aTOMHOro paguyca?

1) K-Na-Li

2) Na-Mg-Al

3 O-S- Se

4 C-N-O

A2. NNOHHbI XapaKTep CBA3M Hanbosee BbIPAKEH B COEAUHEHUN
1) BeO

2) CaO

3) MgO

4)  B20s

A3. B KaKoM CoeanHeHUN CTeNeHb OKUCNeHNs a3oTa pasHa -3?
1) KNO2

2)  NH4CI

3) KNOs

4)  N20s
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A4. Kakon okcup pearupyet c¢ pactBopom HCL, HO He pearnpyet c
pactBopom NaOH?

1) CO0:
2) SOs
3)  P20s
4) MgO

A5. Xmmnyeckas peakumsa BO3MOXKHa MeXy pacTBopamu
1)  NaOH wn Ba(N032

2) FeCIl2HMgS04

3) HC1n KNO3

4) Na2504un Ba(OH)2

AG. byTeH -1 ABNngeTca CTPYKTYPHLIM M30MEPOM

1) byrtaHa
2)  LuknobyTtyHa
3) byrtuHa

4)  byTtagueHa

A7. B cootBeTrctBMM C npaBunom MapKOBHMKOBa MpUCOEAUHEHME
O6pOMOBOAOPOAA K 2-METUMPONEHY NPUBOAUT K 06pa3oBaHNIo

1)  2-meTtun-1-6pomnponea

2)  2-MeTun-1-6pomnponaHa

3)  2-meTun-2-6pomnponaHa

4)  2-meTun-2-6pomnponeHa

A8. CexxeocaxaeHHbIV ruapokena meaum (1) pearmpyer ¢

1)  [MponaHonom

2)  [nuuepvHoM

3)  OTWNOoBbLIM CMMPTOM

4)  [AnaTnnosbiM 3(pUpomM

A9. Tpn B3aMMOAENCTBUN MYypPaBbMHOW KUCMOTbI C NPONaHoiom-1 B
MPUCYTCTBUM CEPHOI KNCNOTbI 06pasyeTcs

1)  [Mponungopmmat

2)  Wsonponundgopmmar

3)  [lMponunauerar

4)  WN3onponunaueTart

A10. Peakuuein aTepuimkaLmmn aiseTcs

1)  HCOOH +KOH ->HCOOK +HD

2) CH3COOH + CH30H -> CHsCOOCHs + HAD

3) 2CH30H+2Na 2CH3ONa+ H2

4) C2Hs0H + HC1 -> C2HsCl + HAD
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B1l. YCTaHOBWTE COOTBETCTBME MEXAY Ha3BaHWEM COEAVMHEHUS U OOLLEi
thopMyoli rOMONIOrMYECKOro psaa, K KOTOPOMY OHO MPUHAANEXNT

HasBaHue coefMHeHUs Ob6Lwas hopmyna
A.  ByTuH 1) CrH212

B. LInknorekcaH 2) CrH

B. MponaH 3) C,,H:n2

I. byTaaneH 4) CrH2¥4

B2. C 3TMHOM MOTYT B3aMMO/ENCTBOBaTh
1)  Voposogopos

2)  MertaH

3) Bopa

4)  OTunaueTtar
5)  Hatpwii

6)  As30T

B3. KakoBa Macca ocafka, 06pa3oBaBLUErocs Mpu CnvBaHMU pPacTBoOpa,
cofepxallero 52r xnopuga 6apus, 1 n3bbiTKa pacTeopa Cy/bjara HaTpus.

C1. Ncnonb3ys MeToA 31eKTPOHHOro 6asiaHca, paccTaBbTe KOIMULMEHTDI
B CXEME peakunn. YKaKuUTe OKUCIUTENIb U BOCCTaHOBUTENb.

HNOs+P+H2  HsPOs+ NO

C2. Hanuwwute ypaBHEHUS peakumid, C MOMOLLbIO KOTOPbIX MOXHO

OCYLLECTBUTb CMeaytoLLyie NPeBPaLLeHS:

Br2.cset KOH+H20 Br2 KOH
cnupT, t

C3H8 -> Xi X2 C3H6 -> X3 — X4
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