





COOEP>XAHUE

O6Lwas xapakrtepucTuka paboyer nporpaMmmbl y4ebHON OUCUUNNNHBI «XUMUS»

CTpykTypa 1 cogepxaHme y4ebHOon ANCUMNIMHLI

Ycnosusi peanusauuy nporpammbl y4e6HOM ANCUMNIWHBI

KoHTponb 1 oueHKka pe3ynbTaToB OCBOEHUS y4eBHON ANCLMUMIUHBI



1. OBLWIAA XAPAKTEPUCTUKA PABOYEN NPOMPAMMbI YYEBHOW OUCLUMUNIUHBI
«XUMUA»

1.1. MecTOo AMCUMNINNHBLI B CTPYKTYpe OCHOBHOM NpoceccuoHanbHon obpasoBaTenibHON
nporpamMmmsbl

YuebHaa auncumnnuHa MA.02 Xumna aendetca ob6s3aTenbHON YacTbio 00Wweobpa3oBaTenbHOMo
umkna obpasoBatenbHon nporpammbl B cootBeTcTBMM ¢ PIrOC CIO no npodeccun 29.01.33
«MacTep no M3roToBIEHMUIO LLUBENHbBIX U34ENUNY.

1.2. LUenun v nnaHnpyembie pe3yrnbTaTbl OCBOEHUA AUCLUNIINHBI

1.2.1. Uenwu n 3agauv gucumnsivHbl

CopepxxaHne nporpaMmbl ob6Lieobpa3oBaTenbHON ANCUUMNIIUHBLL «XUMUSI» HanpaBneHo Ha
OOCTWXKEHME CrneayoLmnX Lenemn:

—  hopMUpOBaHME CUCTEMbI XMMUYECKUX 3HAHUI KaK BaXKHENLLEN COCTaBNAOLEN ECTECTBEHHO-
Hay4HOW KapTWHbl MMpa, B OCHOBE KOTOPOM rnexaT KIoYeBble MOHATUS, (PyHAaMeHTarbHble
3aKOHbI U TEOPUM XMMUWN, OCBOEHUE S3blka HayKW, YCBOEHUE U MOHMMAaHME CYLLHOCTU AOCTYMHbIX
0606LLEHNA MUPOBO33PEHYECKOrO XapakTepa, O3HaKOMIEeHWe C WCTOpUEn WX pasBUTUS U
CTaHOBIEHNS;

— dopmunpoBaHME U pasBUTME MNPEACTaABIEHUN O Hay4yHbIX MeTodax MO3HaHMS BELLEeCTB U
XMMUYECKUX peakuuin, HeobXxoauMbIX AN NPUOBPETEHNS YMEHUN OPUEHTUPOBATLCS B MUPE
BELLECTB U XMMUYECKUX SBITEHWNIA, UMEIOLLIMX MECTO B MPUPOAE, B NPaKTUYECKOWN 1 NOBCEAHEBHOMN
XKU3HU;

—  pasBUTUE YMEHMI M CNOCOBOB AeATENbHOCTU, CBSA3AHHbIX C HAGMOAEHNEM U OObACHEHNEM
XMMUYECKOTO 3KCriepuMeHTa, cobntogeHmemM npaeun 6e3onacHoro obpalleHusi ¢ BeLecTBamMu.

3agauun QUCLMNIUHBI:

1) ccopmmpoBaTb MNOHMMaHUE 3aKOHOMEPHOCTEW MNPOTEKAHUA XMMWYECKUX MpOLLEeCCoB U
ABIIEHUIA B OKpyXalollen cpefe, a Takke UX CBA3b C LIEeNOCTHOW Hay4yHOW KapTUHOW Mupa U
APYTMMUN eCTECTBEHHBIMU HayKaMu;

2) pas3BuUTb YMEHUSI COCTaBMnATb (POPMYsibl HEOPraHWYECKMX W OpraHMYecKUx BeLLEeCTB,
YpaBHEHUS XMMMUYECKUX pPeaKUnil, OOBbACHSATb WX CMbICI, MHTeprnpeTupoBaTb pe3yrbTaTbl
XMMUYECKNX IKCMEPUMEHTOB,

3) cdopmupoBaTb HaBbiKM MPOBEAEHUSI MNPOCTENLLNX XMMUYECKUX SKCNepUMEHTarnbHbIX
uccnegoBaHun ¢ cobniogeHvem npaBun  6e3onacHoro obpalweHust € BellecTBamu U
nabopaTopHbIM 060pyAOBaHNEM;

4) pa3BUTb YMEHUS HaxoOWTb, aHaNM3MpPoBaTb U WUCMONb30BATb WHGOPMALIMIO XMMUYECKOrO
Xapaktepa W3 pasnnyHbiX MHAOPMALMOHHBIX WCTOYHMKOB, BKMOYas y4yebHylo nuTepaTtypy,
Hay4Hble Ny6rMKaumMmn n UHTePHET-PECYPChI;

5) cdopmunpoBaTb YMEHUSI NPOrHO3MPOBATbL MOCNEACTBUSI CBOEN OEATENbHOCTU U XMMUYECKNX
NPUPOAHbIX, ObITOBLIX M MPOM3BOACTBEHHbLIX MPOLIECCOB, YYUTbIBAs BO3MOXHbIE SKOMOrNMYeCcKme n
coumanbHble BO3EeNCTBUS;

6) ccopmupoBaTb NOHUMaHUE 3HAYMMOCTU JOCTUXKEHUA XMMUYECKON HAYKN N TEXHOMNOMMN Ans
pasBuUTUA coumanbHOW W MNPOM3BOACTBEHHOW cbep C YMEHVEM npuMBOAUTL MpPUMEpPbl UX
NPUMEHEHUS B Pas3nuyHbIX cdrepax XU3HW.

1.2.2. MnaHupyeMble pe3ynbTaTbl OCBOEHUS obGLeobpa3oBaTeribHOM AUCLUNNUHbLI B
cootBetcTBMU ¢ PIOC CIO n Ha ocHoBe PIOC COO



Koa n HanmeHoBaHune
¢hopmMupyembix
KOMMNeTeHLUMn

I'Inal-mpyeMble pe3ynbTaTbl OCBOEHUA ANCUUNIIUHDbI

O6wme!

OucunnnuHapHble?

OK 01. Bbibupatb
cnocobbl pelueHus
3agav
npodeccuoHanbHON
AeATenbHOCTH
NPUMEHUTENBHO K
pasnMyHbIM KOHTEKCTaMm

JInyHOCTHBIE pe3ynbTaTbl
AOJIXHbI OTPaXaTb B YaCcTu:
TPyAOBOIro BOCNUTaHuA:

— TOTOBHOCTb K Tpyay, OCO3HaHune

LIeHHOCTH MacTepcCTBa,
Tpynonobue;
— TOTOBHOCTb K aKTUBHOWM

[EeATENbHOCTM TEXHOMOrMYECKOM
N coumarnbHON HanpaBneHHOCTH,
cnocobHOCTb WHULMMPOBATb,
NnaHMpoBaTh U CaMOCTOATENBHO
BbINOMHATb Takyo
OesTenbHOCTb;

— MHTEpec K pasnuyHbeiM ccepam
npodeccuoHansHon
DEATENbHOCTMH, yMeHne
CcoBepLlaTb OCO3HaHHbIN BbIBOP
Oyaywen npodeccun "
peanu3oBbiBaTb  COOCTBEHHbIE
XW3HEHHbIE MIaHbl;

— TOTOBHOCTb W CMOCOBOHOCTb K
o6pasoBaHuio "
camoobpa3oBaHuto Ha
NPOTS>KEHUN BCEN XKN3HM.

MeTanpeameTHble pe3ynbTaTthbl

AOJMKHbI OTPaXaThb:

OBnageHue yHMBepcanbHbIMU

y4eOHbIMU NO3HaBaTeNbHbIMU

OeNCTBUAMMU:

a) 6a3oBble norv4yeckue

OEeNCTBUA:

—  CaMOCTOSATENBLHO
dhopmynuposaTb "
aKkTyanusuposaTb npobnemy,

paccmaTpumBaTb €€ BCECTOPOHHE;
— YCTaHaBJIMBaTb Cyu.l,eCTBeHHbIVI
NPU3HaK W1 OCHOBaHUA AnA

CpaBHeHWs, knaccudukaumm u
0606LeHns;

— onpegendatb uenu
DesaTenbHOCTH, 3apaBatb
napamMmeTpbl W  KpUTepunm nx
JOCTUXEHUS;

OucumnnuHapHble pe3ynbTaThbl U
AOJMKHbI OTpaXaThb:

MP6 01. cdoopMMpPOBAHHOCTb
npeacTaBneHnin: 0 XMMU4eCcKomn
COCTaBnALLEN
€CTECTBEHHOHAY4YHOWN KapTWHbI
Mupa, POSIN XMMUK B NO3HAHUK
SIBNEHUIA Npupoabl, B
GOpMNPOBAHNIN MbILLIIEHUS 1
KynbTypbl MIMYHOCTH, €€

P YHKUMOHANLHON rpaMOTHOCTH,
HeobxoaMMoN ANst peLleHmns
NPaKTU4ECKMX 3aay U IKONOMMYECKM
000CHOBAHHOIO OTHOLLIEHNS K
CBOEMY 340POBbIO 1 NPUPOOHOW
cpeae;

MP6 02. BnageHne cuctemon
XUMUYECKUX 3HAHUI, KOTopast
BKMIOYaAET: OCHOBOMonarawowme
MOHATUS (XMMUYECKNI 3NIEMEHT,
aToM, 3NEKTPOHHas oboroyka
aToma, s-, p-, d-aNeKTpoHHbIE
opbuTtanu atomoB, MOH, MONEKyna,
BaNeHTHOCTb,
3NEeKTpooTpULATENBHOCTL, CTEMNEHb
OKUCNEHUS, XMMU4eckas cBs3b,
MOJb, MOMSIPHAs Macca, MOMSIPHbIN
00beM, yrnepoaHbIn CKeneT,
yHKLMOHaNbHasa rpynna, pagukan,
n3omepusi, U3oMepbl,
roMOJIOrMYECKUIA psig, rOMOJIor,
yrneBogopoabl, KUCIOPOa- 1
asoTcofepKallne coeauHeHNs,
Ovonornyeckn akTUBHbIE BELLECTBA
(yrmeBogbl, Xupbl, 6enku), MOHOMep,
nonumep, CTPYKTYpPHOE 3BEHO,
BbICOKOMOJEKYNSIPHbIE COEOUHEHNS,
KpucTannuyeckas pelueTka, TUnbl
XUMUYECKUX peakuui
(okucnuTenbHo-
BOCCTaHOBUTENbHbIE, 3K30-U

1 O6ume pe3ysbTaThl OCYLIECTBISIOTCS B COOTBETCTBHH C IMYHOCTHBIMM U METANPEMETHBIMHU pe3yibratamu OTOC
COO (ITpukaz Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.), B pOpMHUPOBAHNH KOTOPBIX
y4acTBYeT 001eo0pazoBaTelbHas JUCTIUTLTNHA.

2 JIMCUMNUIMHAPHBIE PE3YJILTAThl OCYHIECTBISIOTCS B COOTBETCTBUHU C TPEOOBAHUAMU K HPEIMETHBIM PE3yJIbTaTaM
6a3zoBoro yposas (ITP0), ycranoBnerasiMu @I'OC COO (ITpukas MunobpHayku Poccun ot 17.05.2012 Ne 413
(penaxmms ot 27.12.2023 1.), ¢ COXpaHEHHEM HCXOJTHOI HyMepaIuu.




— BbISIBNATb 3aKOHOMEPHOCTN MU
npoTUBOpEYUs B
paccmaTpyBaeMbIX SABMEHUSIX;

—  BHOCUTb KOPPEKTUBbI B
OesTenbHOCTb, oueHuBaTb
COOTBETCTBME pe3ynbTaToB
uensim, oueHuBaTb PUCKM
NocrneacTBUN AeATENbHOCTY;

— pasBuBaTb KpeaTuBHOE
MbILLIIEHNE npu peLleHnm
XU3HEHHbIX Npobnem.

0) 6a3oBble uccnegoBaTtenibCkme

OencTBuA:

— BNageTb HaBblkamMu  y4ebHo-
nccnenoBaTenbCKom "
NMPOEKTHOWN NEeATEeNbHOCTH,
HaBblKamMu paspelleHus
npobnew;

— BbIABITIATb NPUYNHHO-
cneacTtBeHHble CBA3U n
aKkTyanuanpoBaTb 3apauy,
BblABUraTb rmnoTesy ee
peLleHNs1, HaxoauTb aprymeHTbl
ONA  [JoKkasaTenbcTBa  CBOMX
YTBEPXKAEHUNA, 3ajaBaTb
napameTpbl " KpuTepum
peLlleHus;

— aHanmsampoBaTtb nMNoOJiydeHHble B
xone peLueHns 3agaun
pesynbTaThl, KpUTUYECKN

oueHmBaTtb WX OOCTOBEPHOCTDb,
nporHo3mpoeatb WU3MEHEHUE B
HOBbIX YyCIOBUAX;

— YMeTb NepeHOCUTb 3HaHUA B

nosHaBaTesbHy "
NpaKkTU4ECKyHo obnactun
XKNU3HEOeaTenbHoOCTY;

—  YMETb UHTErpupoBaThb 3HaHUSA U3
pasHbIX NpeaMeTHbIX obnacTei;

—  BblOBUraThb HOBble noewn,
npegnaratb opurMHanbHble
noaxofbl N peLleHus;

— CcTaBWTb NpobGnembl U 3agauw,
JonyckawLwue anbTepHaTUBHbIE
peLleHus.

3HAOTEPMUYECKME, PEaKLMN MOHHOTO
obmeHa), pacTBop, SM1EKTPONUTHI,
HE3aNeKTPOnuThI,
ANEKTpoNUTMYECKas amccoumaums,
OKMCNWTENb, BOCCTAHOBUTEb,
CKOPOCTb XMMWNYECKON peakuuu,
XUMUYECKOE paBHOBECUE), TEOPUN U
3aKOHbI (TEOPUS XMMUYECKOTO
CTPOEHMS OpraHNYeCcKMX BELLECTB
A.M. bytneposa, Teopus
3ANEKTPONUTUHECKOWN Anccoumauumn,
nepuoguyeckmi 3akoH [.U.
MeHgeneeBa, 3aKkOH COXpaHeHus
Macchbl), 3aKOHOMEPHOCTH,
CMMBOINNYECKNI A3bIK XMW,
dakTonormyeckme cBeLeHnsi o
CBOWCTBax, CocTaBe, MONy4YeHun n
BesonacHOM MCNOMbL30BaHWM
BaXKHEWLLNX HEOPraHUYeCcKmX U1
OpraHN4ecKknx BeLLecTB B BbITy 1
NpaKkTU4YeCcKon AesTEeNbHOCTH
YernoBekKa;

MP6 03. cdhhopmMMpOBaHHOCTb
YMEHUI BbISIBMSATb XapaKTepHbIe
NPU3HaKN N B3aMOCBSA3b N3YYEHHbIX
MOHATUI, MPUMEHSITb
COOTBETCTBYIOLUME NOHATUSA MPU
OMNMCaHUN CTPOEHNS U CBOMCTB
HeopraHM4yeckMx N OpraHNYecKnx
BELLECTB U NX NpeBpaLLEHUN;
BbISIBIATb B3AUMOCBS3b XMMUYECKNX
3HaHWI C NOHATUSIMUA U
npeacTaBneHnsMmn apyrmx
€CTeCTBEHHOHay4HbIX NPeAMETOB;
MP6 04. cdoopMMpOBaHHOCTb
YMEHMWIN NCMOMb30BaTh
HaMMEHOBaHWNS XMMUYECKNX
COeVHEeHUN MeXxayHapoaHOro
COl03a TEOPETUYECKOW M NpUKIagHON
XMWU U TPUBUANbHbIE Ha3BaHUS
Ba)XKHEWLLNX BELLECTB (3TWUMEH,
aueTuneH, rmuuepuH, geHon,
dopmanbaerva, yKcycHas KucrnoTa,
FMUUWH, YrapHbliA ras, yrinekncnbin
ras, ammuak, ralieHasi U3BecTb,
HeralwleHasi U3BeCTb, NUTbEBAs coaa
W opyrux), coctaBnATb OpMYyrbl
HeopraHMyecknx N OpraHNYecKnx
BELLECTB, YPaBHEHUS XUMUYECKNX
peakuui, 0ObACHATbL UX CMbICTT;
NoATBEPKAaTb XapakTepHble
XMMUYECKNE CBOMNCTBA BELLIECTB
COOTBETCTBYHOLLUMMU
3KCMepMMeHTamu 1 3anucsiMm
YpaBHEHUN XUMUYECKNX peaKkL i,
MP6 05. cdoopmMMpOBaHHOCTb




YMEHMWI yCTaHaBNuBaTb
NPVUHaANEXHOCTb U3YYEHHbIX
HeopraHM4YeckMx N OpraHNYecKkmx
BELLECTB K OnpeaeneHHbIM Knaccam
W rpynnam CoeavHeHuH,
XapaKTepusoBaTtb UX COCTaB U
BaXKHelLLne CBOMUCTBA; onpenensaTb
BUAbI XMMUYECKNX CBA3EN
(koBaneHTHasl, MOHHas,
MeTannuyeckas, BogopoaHas), TUnbl
KpUCTanNnM4eckmnx peLleTok
BELLECTB; KnaccnuumnpoBaTb
XUMUYECKME peakunm;

MP6 07. cdoopMMpPOBAHHOCTb
YMEHMWIN NPOBOAWTbL pacyeTbl Mo
XUMUYECKMM opMynam u
YPaBHEHUSIM XMMNYECKUX pPeaKLmii C
ncnonb3oBaHneM n3nyYecKmx
BEMMWYVH, XapaKTepU3YHLLMX
BeLLeCTBa C KONMYeCTBEHHON
CTOPOHBI: Macchl, obbema
(HopmanbeHble yCrnoBwusi) ra3os,
Konv4ecTBa BeLLEeCTBa;
MCMnonb3oBaTb CUCTEMHbIE
XUMUYECKME 3HAHUS ANsi NPUHATUSA
peLUEHNIN B KOHKPETHBIX XM3HEHHbIX
CUTyaLMsIX, CBSI3aHHbIX C
BELLECTBAMU U1 UX NPUMEHEHNEM.

OK 02. Ncnonb3oBaTb
COBpeMeHHble cpeacTBa
nowcka, aHanusa u
WHTEepnpeTauuun
WHpopmauun n
WH(OpMaLMOHHbIE
TexHonorum ans
BbINOSTHEHWS 3a4au
npodeccuoHanbHoOn
OesaTernbHOCTH

JINYHOCTHLIE pe3ynbTaTbl
AOJKHbI OTPpaXxaTb B YaCTu:
UeHHOCTU HAay4YHOro Nno3HaHuA:

—  chOpMUPOBAHHOCTb
MMPOBO33pEHUS,
COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO
pas3BUTUA HayKu "
obLLecTBEHHON NpaKTuKW,
OCHOBAHHOTO Ha avnanore
KynbTyp, cnocobcTByOLETO

OCO3HaHWI0 CBOEro Mecta B
NOSIMKYNbTYPHOM MUPE;

—  COBepLUEeHCTBOBaHMWE S3bIKOBOW 1
ynTaTeNbCKOM  KynbTypbl  Kak
cpeacTea B3avMoaencTeus
Mexay noabMM U NO3HaHUSA
Mupa;

— OCO3HaHMe LEHHOCTU HayyHoWm
JeaTenbHOCTH, rOTOBHOCTb
OCYLLECTBMATb  MNPOEKTHY 1"
uccrnegoBaTenbCKyro
OeaTenbHOCTb MHANBUAYaNbHO U
B rpynne.

MeTanpeameTHble pe3ynbTaTbl

OOJKHbI OTpaxaThb:

OBnapeHue yHUBepcanbHbIMU

y4eOHbIMU NO3HaBaTeNbHbIMU

OeNCTBUAMM:

OucunnnuHapHbie (NpeaMeTHbIE)
pe3ynbTaThl U AOJKHbI OTPaXaTh:
MP6 06. BnageHne OCHOBHbIMU
MeTo4aMM Hay4YHOro No3HaHUs
BELLECTB U XMMUYECKNX ABMEHWN
(HabniogeHne, namepeHue,
3KCMEPUMEHT, MOAENNPOBAHME);
MP6 07. cdoopmMMpOBaHHOCTb
YMEHMWIN NPOBOAMTL pacyeTbl MO
XUMUYECKMM dhopMynam u
YPaBHEHUAM XMMUYECKUX peaKkLmii C
ncnonb3oBaHneM hU3NYECKUX
BEMMWYVH, XapaKTepU3YHLLMX
BELLLeCTBA C KONMMYECTBEHHOMN
CTOPOHBI: Macchl, obbema
(HOopManbHble ycrioBus) rasos,
KonvyecTBa BeLLECTBa;
NCnonb3oBaTb CUCTEMHbIE
XUMUYECKME 3HAHUA ANSsi NPUHATKSA
peLUEHNIN B KOHKPETHbBIX XU3HEHHbIX
CUTYaUUsIX, CBSI3AHHbIX C
BELLECTBAMM U UX NMPUMEHEHUNEM;
MP6 08. cdhopmMMpPOBaHHOCTb
YMEHMWIN NNaHNpPOBaTh U BbIMONHSATH
XUMUYECKUIA SKCMIEPUMEHT
(NpeBpaLLeHnsi OpraHN4eCcKnx
BELLECTB Npu HarpesaHuu,




B) paboTa ¢ nHcpopmaumein:

— BNageTb HaBblkaMW MOMyYeHust
MHdOpMaUUM M3  UCTOYHUKOB
pPa3HbIX TUNOB, CaAMOCTOATEINIbHO
OCYLLECTBMNATbL MOWUCK, aHanus,
cucTemaTmnsaumio "
WHTepnpeTauuio  MHdopmauum
pasnuyHbIX BMAOB U dopMm
npeacTaBreHus;

— co3gaBaTb TEKCTbl B PasfUYHbIX
dopmaTax ¢ y4eToM HasHauYeHus

MHopmMaunn 7] Leneson
ayauTopuu, BbIOMpas
onTuManbHy dopmy
npeacTaBneHus "
BU3yanusaumu;

— oueHuBaTb [OCTOBEPHOCTb,

NernTUMHOCTb MHcpopmauun, ee
COOTBETCTBME  NpPaBOBbIM W
MOpanbHO-3TUYECKUM HOPMaM;

— Bragetb HaBblKaMm
pacno3HaBaHus W 3aluTbl
nHdopmaumm, MHPOPMaLMOHHOM
6e3onacHOCTV NMMYHOCTH.

nonyyYyeHvne aTureHa u u3yvyeHne ero
CBOWICTB, Ka4eCTBEHHbIE peakLn Ha
anbaerngpl, kpaxmar, YKCYCHYI0
KNCNOTY; AeHaTypauusa 6enkos npu
HarpeBaHuW, LBETHbIE peakLmm
©enkoB; NPoOBOAMTL peakuun
WMOHHOrO 06MeHa, onpeaenaTs cpeny
BOAHbIX PacTBOPOB, KAYECTBEHHbIE
peakuun Ha cynbdaT-, KapboHaT- un
XINOpWA-aHNOHbI, Ha KaTUOH
aMMOHWS; pellaTb
3KCMepuMeHTarnbHble 3agayn no
Temam "Metannbl" n "HemeTtannol")
B COOTBETCTBMM C Npasunamm
TEXHUKM Be3onacHoCTH nNpu
obpalleHnn ¢ BeLecTBamm u
nabopaTtopHbiM 06opyaoBaHNEM;
npeacTaBnsaTb pesynoTaThl
XMUMWUYECKOTO 3KCMEPUMEHTA B
dhopmMe 3anmcu ypaBHEHUM
COOTBETCTBYIOLUUX peaKkLnii 1
dopmMynnpoBaTb BbIBOAbI HA OCHOBE
3TUX pe3ynbTaToB;

MP6 09. cdoopmMMpOBaHHOCTb
YMEHMWS aHanu3npoBaTb XMMNYECKYIO
MHdOopMaLMIo, Nofy4yaemyo 13
pa3sHbIX NCTOYHMKOB (CpeacTs
MaccoBOW UHopmauun, ceTb
WHTepHeT 1 gpyrue).

OK 04. 3 dekTnBHO
B3aVMOAENCTBOBATL U
paboTaTb B KONNEKTUBE
1 KOMaHae

JInYHOCTHbIE pe3ynbTaThl

OOJDKHbI OTpaXaTb B YacTu:

rpakAaHCKOro BOCNUTaHUA:

— TOTOBHOCTb BECTW COBMECTHYIO
JesaTenbHOCTb B MHTepecax
rpaxkgaHckoro obLecTsa;

— YMEHue B3aMMOAEWNCTBOBaTb C
coumanbHbIMU - MHCTUTYTaMn B
COOTBETCTBMU C UX PYHKLMSAMU 1
HasHa4YyeHneMm.

MeTanpegmeTHble pe3ynbTaTthbl

OOJKHbI OTpaXaTb:

OBnageHue yHMBepcarnbHbIMU

KOMMYHUKaTUBHbIMU

AeNCTBUAMM:

0) coBMecCTHas AeATesIbHOCTb:

— TMOHMMaTb W  UCMONb30BaTb
npevmMyllectBa KOMaHOHOW WU
MHAMBUAYansHom paboThl;

— nNpuvHMMaTb UEenn COBMECTHON
OesaTenbHOCTN, OpraHuM3oBLIBaTb
N KOOpPAMHWPOBATb OENCTBUSA MO
ee [OCTWXKEHMWIO: COCTaBNATb
nnaH OencTBui, pacnpenendtb

ponu c y4yeToMm MHEHUN
Yy4aCTHUKOB obcyxgatb
pesynbTathl COBMECTHOM

paboThl;

OucunnnuHapHble (NnpeameTHbIe)
pe3ynbTaTbl U AOMMKHbI OTPaXaThb:
MP6 08. cdhopmMMpoBaHHOCTb
YMEHMWIN NNaHnMpoBaTh 1 BbIMOMHATb
XVMUWYECKMIN 3KCNEPUMEHT
(NpeBpaLLeHns opraHu4ecKmx
BELLECTB MNpW HarpeBaHuu,
nony4eHne aTUrneHa n nsydeHne ero
CBOWCTB, Ka4eCTBEHHble peakumu Ha
anbaerngpl, Kpaxmar, YKCYCHYH0
KMCMOTY; AeHaTypauus 6enkos npu
HarpeBaHuw, LBeTHble peakuum
©enkoB; NPOBOAMTL peakuun
MOHHOro 06MeHa, onpenenaTb cpeay
BOOHbIX PaCcTBOPOB, KAYECTBEHHbIE
peakuun Ha cynbgaT-, KapboHaT- n
XNOpUA-aHNOHbI, Ha KaTUOH
aMMOHUS; pellaTb
3KCNepuMeHTanbHble 3a4ayv no
Temam "Metannel" n "HemeTtannb!")
B COOTBETCTBMM C NpasBunamm
TEeXHWKM 6e30nacHOCTM Npu
obpalLeHnm ¢ BelecTBamn U1
nabopatopHbiM 060pygoBaHNEM;
npeacTaBnsTe pe3ynbTaTbl
XUMUYECKOIO 3KCMEPUMEHTa B




—  KOOPAMHMPOBaTb W BbIMOMHATb
paboTy B YCMOBUSX peanbHOro,

BMPTYyanbHOro "
KOMOWHMPOBAHHOIO
B3aMMOAENCTBIS;

—  OCyLlecTBATb No3nTUBHOE
cTpaTermyeckoe noBefeHne B
pasnmnyHbIX cuUTyauusix,
NposiBNSATbL TBOPYECTBO n
BOOOpaxkeHue, ObITb

WHULMATUBHBIM.
OBnageHue yHMBepcarnbHbIMU
perynaTMBHbIMU AENCTBUAMMU:

r) npuHATHME cebs n gpyrnx

nogen:

—  MPUHUMATb MOTUBbI M apryMeHTbI
Apyrux nogen npuv  aHanuse
pe3ynbTaToB AeATENbHOCTY;

— npwu3HaBaTb CBOE NpaBo M NpaBo
ApYrux nogen Ha owmnobkuy;

— pasBuBaTb CnocoBHOCTb
noHMMaTb MWUPp C  MO3MuUK
OpYroro 4yernoBeka.

hopme 3anucu ypaBHEHUI
COOTBETCTBYHIOLLMX PeaKLUIA 1
dhopmynupoBaTb BbiIBOAbLI Ha OCHOBE
3TUX pe3ynbTaToB.

OK 07. CopgencreoBaTtb
COXpaHeHuto
OKpyXatoLLien cpeapl,
pecypcocbepexeHuto,
NPUMEHATb 3HaHWs 06
N3MEHEHUN KnumarTa,
NpUHUMMbLI 6epexnuBoro
npon3BoACTBa,
3pheKkTUBHO
JencTBoBaTh B
ypesBblyalrHbIX
cuUTyauusix

JInyHOCTHbIE pe3ynbTaThbl
OOIMKHbI OTpaXaTb B 4aCTU:
3KOJNIOrM4eCcKoro BOCNUTaHUA:

—  chOopMUPOBAHHOCTb
3KOJIOrMYECKON KynbTypbl,
NOHVMaHWe BNUSIHWSA coLmarnbHO-
3KOHOMMYECKUX MPOLIECCOB Ha
COCTOsIHUE npupoaHOMn "
coumanbHOW cpedbl, OCO3HaHue
rnobanbHoro Xapakrepa
3KOIOrMYecKmx npobnem;

— MnaHupoBaHue "
OCyLleCTBfeHne [Oeuctesunm B
OKpy>KalolLlen cpefe Ha OCHoBe
3HaHUsA  ueneM  YCTOWYMBOrO
pasBMTUS YENOBEYECTRa;

— aKTUBHOE HenpusTue OencTBun,
NPUHOCSLLNX Bped OKpyxatoLen

cpege;

—  YMeHue NporHo3mpoBsaTh
HebnaronpusaTHbIE
3Korornyeckme nocneacTeus
npeanpMHMMaemMblX  OENCTBUN,
npepoTBpaLLaTh ux;

—  paclumpeHve onblita
OEeATEeNbHOCTN  3KOSOMMYeCcKom
HanpaBfeHHOCTMW.

MeTanpegmeTHble pe3ynbTaTthbl

OOJMKHbI OTpaXaTb:

OBnageHue yHMBepcarnbHbIMU

y4€OHbIMU NO3HaBaTe NIbHbIMU

OeNCTBUSIMU:

B) paboTa ¢ uHcdopmaumen:

—  uMcnonb3oBaTb cpencTtea
MHGOPMALIMOHHbIX "
KOMMYHWKALMOHHBIX TEXHOMOMMI

OucuunnuHapHble (NpegMeTHbIe)
pe3ynbTaTbl U AOMXKHbI OTPaXaTb:
NP6 01. cchopmnpoBaHHOCTb
npeacTaBneHnin: 0 XMMNYeCKon
cocTasnsioLlen
€CTeCTBEHHOHay4YHOWN KapTUHbI
MUpa, ponn XMM1K B MO3HaHWM
SABNEHNN Npupoabl, B
hOPMMPOBaAHUN MBILLMIEHUS 1
KynbTypbl IMYHOCTK, ee
dOYHKLUMOHANBHOW rpamoTHOCTH,
HeobxoaMMON ANg pelleHns
NpaKkTUYecKnx 3agay 1 3KONOrMYeCKM
060CHOBaHHOrO OTHOLLEHUSA K
CBOEMY 3[10POBbIO U NPUPOJHON
cpege;

NP6 10. cdhopmMpoBaHHOCTb
ymMmeHun cobnogatb npasuna
3KOSOrMyeckn LienecoobpasHoro
nosefeHus B ObITy 1 TPYA0BON
OEeATeNbHOCTU B LENSAX COXpaHeHns
CBOEro 3J0POBbS U OKPYXatoLLewn
NPUPOAHON CPeAbl; yYNTbIBaTb
ONacHOCTb BO3AEWCTBMSA Ha XMBble
OpraHu3mbl onpeaeneHHbIX
BELLECTB, MOHUMAasA CMbICH
nokasartens npeaenbHONn
OOMYyCTMMOWN KOHLEHTpaunu.




B peLweHnn KOTHUTUBHBbIX,

KOMMYHUKaTUBHbIX n
OpraHM3auUMoHHbIX  3ajad c
cobntogeHnem TpeboBaHui
3ProHOMUKM, TEXHUKM
GesonacHocTy, TMrMeHsI,

pecypcocbepexeHusi, NnpaBoOBbIX
M 3TUYECKUX  HOPM,  HOPM
WHpOpMaLIMOHHON
6e3onacHoCTu.

BO. 03
BbinonHeHne

PEMOHTA " 0OHOBIEHUS

LUBEWHbIX U3aenun no YmeTb
UHaMBMAYanbHbIM - ¥Y-1 BbINONHATb 3CKU3bl B COOTBETCTBMU CO CBOMCTBAMU MaTepuarnoB
3akasam

MK 3.2. NogbupaTtb
mMaTepuansl 4ns

peMOHTa.
BO.04
BbinonHeHne
pemMoHTa n
N3roToBneHne

rornoBHbIX Y6OpoB no
WHAMBMAYaANbHbIM
3aka3am (no BbIbopy)
MK 4.2. BbinonHATb

paboTbl no

N3roTOBIIEHNIO U
OTAErKE roNoBHbIX
ybopOoB U3 pasnnyHbIX

maTepuanos

3HaTb
- 3-1 hopmoobpasyrowme CBONCTBA MaTepPUanNoB: KOXW, TKaAaHeM U mexa

1.3 LeneBble opueHTUpbI, bopmMupyemMbie B npoLecce OCBOEHUS Y4EOHOW AUCLMNIINHBI
Nna.02 Xxumua, B COOTBETCTBUN C NporpamMmmon BocnutaHus no npodeccun 29.01.33 «Mactep no
N3roTOBMNEHUIO LLBENHLIX U3OENUNY.

O6o03Ha4yeHue LleneBble opueHTUPLI
[eatenbHO BblpaxalLwmii No3HaBaTeNbHble WHTEpechbl B pasHbiX NpeaMeTHbIX
LO 36 obrnactax ¢ y4éTOM CBOMX WHTEPECOB, CMOCOOHOCTEN, OOCTWXKEHWW, BbIOpPAHHOMO
HanpaBneHnsa npodeccMoHanbHOro 06pa3oBaHMsa 1 NOArOTOBKM.
O6nagatowmii npeacTaBneHMeM O COBPEMEHHON Hay4YHOW KapTUHE MUpa, AOCTUXEHMAX
Lo 37 HaykM U TEXHUKW, apryMeHTUPOBaAHHO BblpaXaloLUn MOHUMaHUE 3HAYEHUS Hayku U
TEXHOMOrMIN NS pasBUTUS POCCUMICKOro obLecTBa 1 obecneyeHmst ero 6e3onacHocTy.
Lo 38 [1eMOHCTPUPYIOLLINA HABbLIKM KPUTMYECKOrO MbILUIIEHUS, OnpeaeneHns 4OCTOBEPHOCTU
Hay4YyHOW MHdOpPMaUUK, B TOM Yucne B cdepe NpodecCcuoHanbHON AeaTenbHOCTH.
L0 39 Ymetowmn BbibnpaTe cnocobbl pelleHus 3agad npodeccuoHanbHOM AeATenbHOCTU
NPUMEHNTENBHO K Pa3fUYHbIM KOHTEKCTaM.
VMcnonb3ylwmn COBPEMEHHbIE CpeacTBa MOWCKA, aHanmusa W UHTeprnpeTauumn
LO 40 NMHpopmaumu, WH(OPMaLUMNOHHBIE  TexHororum  ans BbIMNONHEHUA  3ajad
npodgeccnoHanbHon AeATensHOCTU.
L0 41 PasBuBaoLLmii 1 NPUMEHSIIOLLMIA HABbLIKW HAaOMOAEHWS, HAKOMIIEHUS U CUMCTEMaTMU3aL MK

hakToB, OCMbBICIIEHUSI OMbiTa B €CTECTBEHHOHAy4YHOW W TFymMaHWTapHOM obnacTsax
Nno3HaHus, nccnegoBaTenbckon U NPpodeccnoHanbHON AeaTeNbHOCTH
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2. CTPYKTYPA U COOEPXAHMUE YYEBHOW AUCLMMIUHBI

2.1. O6bem y4yebHOM AUCUUNIUHBbI U BUAbI y4€eOHOM paboThbl

Bup yue6HoM paboThbl O61bem B yacax
O61em o6pa3oBaTenbLHON NPOrpaMmMbl AUCLUNSTUHBI 144

B T.u.

OcHOBHOe cogepXxaHue 132

BT. Y.

TeopeTunyeckoe obyyeHne 46
NnpakTU4eckne 3aHATUs 54

na6opaToprle 3aHATUA -

CamocTosiTenbHas paboTta 4

MpodeccnoHanbLHO-OopueHTUPOBaHHOE coaepkaHue (coaepxaHue

npuKNagHoro moayns) 32
BT. Y.

TeopeTuyeckoe obyyeHune 4
npakTn4eckne 3aHATus 28
KoHcynbTauus 2
MpomexyTo4yHas aTrecTauusa B BUAe 3Kk3amMeHa (2 cemecTp) 6
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2.2. TemaTu4yeckuin nnaH u copgepxxaHue y4yebHon gUCUUNNNHbI «XUMUA»
Koabl koMneTeHUUN,
HauvmeHoBaHue CopepxaHue yyeb6Horo matepuana (0OCHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuio
pa3genoB u TemM npakTuyecKkue 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6ceTByeT
3NeMEHT NporpamMmbl
1 2 3 4
1 cemecTp 72:
36 nek.,
36 np.
Paspen 1. TeopeTu4yeckne 0CHOBbl XMMUU 32
Tema 1.1. CopepxaHue y4yebHoro marepmana 4 OK 01
OcHOBHbIe XnMmunyeckmn anemeHT. ATom. Agpo atoma, M30Tonbl. ONEeKTpoHHas obonouvka. JdHepreTudeckme 2 LO 36-41
XUMUYECKUEe MOHATUA U | YPOBHKU, MOAYPOBHU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OcobeHHOCTM pacnpeaeneHus
3aKOHbIl, CTPOEHMEe 3MNEKTPOHOB MO opbuTtanam B aToMax 3fEMEHTOB MepBbiX YETbIPEX MNEPUOLOB. ONEKTPOHHasd
aTOMOB XMMMWYECKUX KOHGurypaums atomoB. OCHOBHbIE XMMUYECKNE 3aKOHBI.
arnemMeHTOB MpakTuyeckne 3aHATUSA
MpakTnyeckas padbota Ne1. « OCHOBHbIE KONMMYECTBEHHbIE 3aKOHbI B XMMUKN U pacyeTbl Mo 2
YPaBHEHUAM XMMNYECKUX PEAKLIMIAY.
OTHOCcuTENbHBIE aTOMHasi U MonekynspHass maccbl. MonsipHass macca. KonmyecTBo BellecTBa.
MaccoBas gonsa BewecTBa. 3akoH ABoragpo. MonsipHbii o6bem rasoB. OTHOCMTENbHASA MAOTHOCTb
raszoB. PacuyeTbl N0 ypaBHEHUSIM XUMUYECKNX PEAKLUIA C UCNONBb30BAaHNEM MACCOBOW 4ONM BELLECTBA,
obbema (HopMarsbHble YyCrnoBUs) ra3os, KONMYECTBA BeELLECTBa
Tema 1.2. CopepxaHue yyebHoro matepmana 4 OK 01, OK 02
Mepuopmnyecknit 3akoH | MNepuognyeckas cuctema xmmudecknx anementos .M. Mengeneesa. CBs3b Nepruoanyeckoro 3akoHa 2 MK3.2,MK4.2
u NMepuogunyeckas n lMeprognyeckon CUCTEMbI XUMUYECKMX IMIEMEHTOB C COBPEMEHHOW TEOpMEN CTPOEHUs aTOMOB. LO 36-41
cucteMa XMMMUYECKUX 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX SNIEMEHTOB, 0Opa3yeMbiX MU NMPOCTbIX N CIIOXKHbIX
anemeHToB [1. U. BELLECTB MO rpynnam u nepvogam lepnoanyeckon cuctembl. 3HaYeHMe NEePUOAUNYECKOrO 3aKoHa U
MeHpeneeBa, ux cBA3b | cuCTEMbl XMMUYECKUX anemeHToB [.M. MeHgeneeBa B pasBuUTUM HaYKW.
C cCOBpeMeHHoM TemaTuKa NpakTU4eCKUX 3aHATUN
Teopuei CTpoeHus MpakTnyeckoe 3aHsaTME Ne2 PeluieHne npakTUYECKMX 3adaHUA Ha COCTaBfEHWE 3MNEKTPOHHO- 2

aToOMoOB

rpadumyecknx chopmyn anemeHToB 1-4 nepnoaos.

YCTaHOBMNEHWE CBSA3M MeXOy CTPOEHMEM aTOMOB XUMWYECKUX INEMEHTOB M MEPUOSUHECKUM
N3MEHEHNEM CBOWCTB XUMMWYECKUX 3NEMEHTOB M UX COEAWHEHWUA B COOTBETCTBUM C MONOXEHUEM
Mepuvoanyeckon cuctembl. PelleHne nNpakTUKO-OPUEHTUPOBAHHBLIX TEOPETUYECKUX 3adaHui Ha

Xapakrepusayno XuMU4eCKnx aJ1ieMeHToB «MeTannunyeckne / HemeTannM4yeckne CBONCTBA XMMUYECKUX
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Koabl koMneTeHUUN,

HauvmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmupoBaHuto
pas3genoB v Tem npakTUuyYeckne 3aHATUA, NPUKNagHON MOAYINb YyacoB KOTOPbIX
cnocobcTByeT
3NIeMEeHT nporpammbl
1 2 3 4
3MIEMEHTOB B COOTBETCTBUM C UX NEKTPOHHbLIM CTPOEHNEM U MONOXEHMEM B NEPUOANYECKON CUCTEME
xummnyecknx anemeHtoB .M. MeHgeneesay
Tema 1.3. CopepxaHue yyebHoro marepumana 4 OK 01
CrtpoeHue BewecTBa U | CTpoeHue BellecTBa. Xummuyeckass cBA3b. Buabl XMmmuyeckol cBA3W (KOBareHTHas HemonspHas u 2 LO 36-41
npupoaa XMM1U4ecKkon nonspHasi, MoHHas, meTannudeckasi). MexaHuambl 0Opa3OBaHUSA KOBANEHTHOW XMMWUYECKOW CBA3U
cBA3u. MHoroobpasue (0OMEHHBIN 1 JOHOPHO-aKLENTOPHbIN). BogopogHasa cBA3b. BaneHTHOCTb. neKTpooTpuuaTenbHOCTb.
BellecTB CrteneHb okucneHust. VMIoHbl: KaTUOHbI N aHUOHbI
TemaTuka npakTU4eCKUX 3aHATUN
MpakTnyeckas pabota Ne3. «CTpoeHue BellecTBa 1 Npupoaa XMMUYECKOWN CBS3NY. 2
[emoHCTpauns mogenemn KpUCTannmMyecknx peLleTok: MOHHOW (Xnopua HaTpusi), aTOMHON (rpadouT u
anmas), MonekynspHow (yrmekucribii ras, noa), MeTannmyeckon (HaTpum, MarHuin, meap). PelweHune
NPakTU4EeCKNX 3afaHni Ha COCTaBIIEHME ANEKTPOHHO-rpaduniecknx opmyn anemeHToB 1—4 neprmoaos
Tema 1.4. CopepxaHue y4yebHoro matepmana 4 OK 01, OK 02, OK 04
Knaccudmkauums, Knaccudumkaumss HeopraHuM4eckmx BewecTB. HomeHknaTtypa HeopraHuyeckux BeulecTB (oKcuabl, 2 LO 36-41
M HOMeHKnaTtypa rMMAPOKCUAbI, KNCNOTbI, CONKn). BelluectBa MONEKYNAPHOrO N HEMOMNEKYNSIPHOrO CTPOEeHNA. ArperatHble
HeopraHM4YecKux coctosiHuA BewecTBa. Kpuctannuyeckne m amopdHble BellecTBa. 3akoH MOCTOSIHCTBaA COCTaBa
BellecTB BellecTBa. Tunbl KPUCTaANNNYECKUX peLleTok (aToOMHasd, MOSiekynsdpHasa, MOHHag, MeTannuyeckas).
3aBUCMMOCTb CBOMCTBA BELECTB OT TUMNA KPUCTaNNYECKON PELLETKMN.
lNMpakTnyeckue 3aHATUA
MpakTnyeckasa pabota Ne4. «kHomeHknaTypa HEOpraHNM4YeCKMX BELLECTBY. 2
PelueHne npaktnyeckux 3agaHui no Krnaccudukaumu, HOMEHKNnatype U Xumudeckum dopmynam
HeopraHMYecKnx BeLeCTB pasfuyHbIX KNaccoB (yrapHblW ras, yrnekucnbld ras, ammuak, rawleHas
M3BECTb, HeralleHas M3BeCTb, MMTbeBas cofda W OPYrvX): Ha3BaHWA BELECTB MO MexAyHapoaHOW
(MKONAK) wnn TpuBManbHOW HOMEHKNAType W cocTaBneHne ¢OopMyrbl XUMUYECKUX BeLLecTs,
onpefeneHne npuHaaneXxHocTn K knaccy. Nouck uHpopmauun no HasBaHUAM, uaeHTUdukaTopam,
CTPYKTYpPHbIM popMynam. AHanm3 XMMMYeckon WHopmaumn, nonydaemMon U3 pasHbiX MCTOYHUKOB
(cpemcTtB maccoBomn nHdopmaumm, ceTe VIHTEpHET u apyrue)
Tema 1.5. CopepxxaHue y4yebHoro matepmana 4 OK 01, OK 02
Tunbl XUMUYECKUX Xvmunyeckas peakums. Knaccudukaums n Tunbl XMMUYECKUX peakumnii B HEOpraHM4eckom U opraHu4ecKom 2 LO 36-41

peakuumn

XUMUKU. 3aKOHbI COXpaHeHna Macchbl BelleCcTBa, COXpaHeHUa U npesBpalleHna sHeprun npu XmMm4eckmnx
peakynax. OKMCNNTENBLHO-BOCCTAHOBUTESbHBLIE peakunn (ypaBHeHMﬂ OKM1CIeHnA-BOCCTaHOBI1EHUA,
CTeneHb OKUCINEeHNd, OKuUcnuTernb W BOCCTAHOBUTENb, MNpPOLECCbl OKUCIIEHUA W BOCCTaHOBJIEHUA,
Ba)KHENLLNE OKUCIIUTENN U BOCCTAHOBUTENWN, METOL AIIEKTPOHHOIo GanaHca, ANEKTPONIN3 pacTBOpPOB U
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HanmeHoBaHune
pa3genoB U TeM

CoaepxxaHue yyeGHoro matepuarna (OCHOBHOe U NpodeCcCMOoHaNbHO-OPMEHTUPOBAHHOE),
npakTU4eckue 3aHATUA, NPUKNagHON MoAyIb

O6BLem
yacoB

Koabl koMneTeHUUN,
¢opmupoBaHuto
KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl

2

4

pacnnaBoB BELUECTB, OKUCMUTENbHO-BOCCTAHOBUTEMbHLIE peakuuyM B NPUPOAE, MNPOM3BOACTBEHHbBIX
npoLeccax ¥ Xu3HeaesaTenbHOCTU OpraHM3mMoB)

TemaTuka NMPAaKTN4eCKux 3aHATUMN

MpakTnyeckoe 3aHATHUE Ne 5 «Tunbl XUMUYECKMX peakuniny.

WccnepoBaHve TMNOB (MO COCTaBY M KONUYECTBY MCXOAHbIX M 06pa3yroLLMXCa BELLECTB) U MPU3HaKoB
XUMUYECKMX peakumin. CocTaBneHWe ypaBHEHWW peakuMin COeAMHEHWSs, PasroXeHus, 3aMeLleHus,
obMeHa, B T.4. peakuuin TOpeHWsi, OKUCNEeHUsi-BOocCTaHoBMNeHus. CocTaBneHWe W ypaBHMBaHWE
OKVCNUTENbHO-BOCCTAHOBUTENBHbBIX PEaKLUA METOLOM 3NEKTPOHHOrO 6anaHca. PacyeTHble 3agayn Ha
HaxoXaeHne OTHOCUTENbHOM MOMNEKYNAPHOW Macchl, onpefeneHne MaccoBOW [OMU XUMUYECKUX
31EMEHTOB B CMOXHOM BeLlecTBe

Tema 1.6.

CKOPOCTb XMMMUYECKUX
peakuun. Xummyeckoe
paBHOBecue

CopepxaHue yyebHoro matepmana

CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT PasfnuyHblX (haKTOPOB: MPUPOAbLI pearMpylolmux BELeCTs,
KOHLEHTpaLMM pearvpylolmx BeLecTB, TemrepaTypbl M Niolaan pPeakuUoHHOW MOBEPXHOCTW.
TennoBble 3hEKTLI XMMUYECKMX PeaKLUin: 3K30- U 3HAOTEPMUYECKe peakumn. ObpaTumble peakuuu.
Xumunyeckoe paBHoBecue. ®akTopbl, BMMSIOWME HA COCTOSIHUE  XMMUYECKOTO PaBHOBECUS
(KOHUEeHTpaLus peareHTOB UM NPOAYKTOB peakuuu, fdasneHue, Temnepatypa). MpuHuun Jle WaTtenbe

lNMpakTnyeckue 3aHATUA

MpakTnyeckas pabota N26. «BnvsHvne pasnnyHbix hakTOPOB Ha CKOPOCTb XMMUYECKON peakunmy».
PelueHne npakTUKO-OPUEHTUPOBAHHbLIX 3adaHui Ha aHanu3 akTopoB, BVAIOWIMX HA W3MEHeHue
CKOPOCTM XMMWYECKOW peakumu. 3aBUCUMMOCTb CKOPOCTU XMMMWUYECKOW peakuuMu OT NpUCYTCTBUSA
Katanusartopa Ha npuMepe pasnoXeHWs nepokcuaa BoAopoda C MOMOLLBI AMOKCUAa MapraHua u
Katanasbl. PelleHne npakTUKO-OpUEeHTUPOBaHHBIX 3adaHuin Ha npumeHeHue npuHumna Jle-latense
ONA HaxoXOeHWUsl HanpaslieHUsA CMeLLeHUss paBHOBECUSA XMMUYECKOW peakumMum M aHanus ¢akTopos,
BMUSAIOLLMX HA CMELLIEHNE XMMNYECKOTO paBHOBECUS

OK 01, OK 02
MK 3.2, MK 4.2
LIO 36-41

Tema 1.7.
PacTBOpbI, TeOpUs
3NEeKTPOSINTUYECKOMN
auccouuvauum m
WMOHHbIN OOMeH

CopepxaHue yyebHOro matepmana

PacTtBopbl. Buabl pacTBOpOB MO CoAep)XaHMo pacTBOpPEeHHOro BelwecTea. PacTBopumocTb. MoHATHe o
ancnepcHblx cuctemax. VIcTHHbIE M KonnouaHble pacteBopbl. MaccoBasi 4ONS BellecTBa B pacTBOpE.
lMoHaTne o BogopoaHomMm nokasaTene (pH) pacteBopa. Anektponutuyeckas avccounauuns. CurnbHble U
cnabble aNeKTPonuUTbI, HE3NeKTponuThl. Peakunn noHHoro obmeHa

TemMaTuKa NpakTU4YECKUX 3aHATUN

OK 01, OK 02

OK 04, OK 07

MK 3.2, MK 4.2
LIO 36-41
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Koabl koMneTeHUUN,

HaumeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe 1 npodeccnoHarbHO-OPUEHTUPOBAaHHOE), O6bem c¢opmupoBaHuio
pa3aenoB U TeMm npakTu4Yeckue 3aHATUA, NPUKNagHoON Moayib yacoB KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
MpakTnyeckas pa6ota Ne7. «[lpurotoBrneHne pacTBOpPOBY. 2
[MpurotoBneHne pacTBOpPOB 3a4aHHOMW MacCOBOW [Ofen pacTBOPEHHOrO BellecTBa, NpoBedeHue
peakuui MoHHOro obmeHa, onpegeneHve cpedbl pacTBOPOB BELLECTB C MOMOLLbI YHUBEPCANBHOMO
uHavkatopa (kucnas, HevTpanbHas, WwernovHas). 3agaHns Ha COCTaBIEHNE NOHHbIX peakuni. Pellerune
NpaKkTUKO-OPUEHTUPOBAHHbIX pPacYeTHbIX 3af4aHWA Ha pacTBOpbl, WUCMOMb3yemble B ObITOBOW U
NPON3BOACTBEHHOW AEATENBHOCTY YeroBeka
MpakTnyeckas pabota Ne8. «Peakuuu rugponusay. 2
WccnenoBaHne cpefpbl pacTBOPOB comen, 00pa3oBaHHbIX CUIbHBIMU U CriabbiMK NPOTONUTAMKU, U UX
peakuui ¢ pacTBopamu LLenovm n kapboHaTta HaTpusi. CocTaBneHme peakuui rmaponumaa conem
MpakTnyeckas padbota Ne9. «/ccnegosaHne ANCNEPCHbBIX CUCTEMY. 2
CTtpoeHuve n akTopbl yCTOMYMBOCTU AMCNEPCHbIX cuctem. CTpoeHne muuennsl. PaccenBaHne ceeta
npy NPOXOXAEHMN CBETOBOro Mny4vka 4epe3 ONTUYeCKM HEeOoOHOPOAHYH cpeny (addekta TuHaans).
MMpuroToBneHne M U3y4yeHUe CBOWCTB OUCMEPCHBbIX CUCTEM pasHbIX BUAOB: CYCMEH3UW, 3IMYNbCUW,
KkonnougHoro pacteopa. CpaBHEHME CBOWCTB MCTMHHBLIX WM KOMMOWMAHbLIX PacTBOPOB, BbISIBNEHWE
OCHOBHbIX pasfnuynuin Mexay HAMN.
Pasgen 2. HeopraHu4yeckasa xumus 14
Tema 2.1 CopepxaHue yyebHoro matepmana 2 OK 01, OK 02
DuUsnko-xumMmnyeckue MeTtannbl. NonoxeHne metannoB B [Neproanyeckor cucteme Xmmmyecknx anemeHToB. OcobeHHOCTU 2 OK 04
CBOMCTBa CTPOEHMS 3NEKTPOHHBIX 060NoYek atToMoB meTannoB. Obwue gusmyeckne csoncTea metannos. Cnnasbl MK3.2,MK4.2
HeopraHMyeckunx METanmnoB. ONEKTPOXUMUYECKUA pPsAL HanpshkeHun MmeTannoB. XMMUYECKME CBOWCTBA BaKHEWMLLMX LO 36-41
BeLlecTB, MeTansnoB MEeTanmnoB (HaTpUN, Kanun, Kanbumi, MarHui, antoMUHUIA, LIMHK, XPOM, XXeneso, Meab) U X COeaUHEHWIA.
O6Lume cnocobbl nony4eHns MeTannoB. MNprMeHeHNe METANNOB B ObITY U TEXHWKE
Tema 2.2 CopepxaHue yyebHOro matepmana 2 OK 01, OK 02
®usnko-xuMmnyeckme Hemetannbl. MonoxeHne HemeTannos B [leproguyeckoilt cucteMe Xumudeckux anemeHtos [.U. 2 OK 04
cBoncTBa MeHgeneesa n 0COBEHHOCTM CTPOEHWs aTOMOB. dUanueckue CBOMCTBA HeMeTannos. AMnoTponus MK3.2, MK 4.2
HeopraHu4eckmx HemMeTannos (Ha NpuUMepe KUCrIopoda, cepbl, docdopa U yrnepoaa). XUMWYECKMe CBOICTBA W LIO 36-41
BELUECTB, HEMETaNNOB | npyveHeHWe BaXHEWLLNX HEMEeTassoB (rafioreHoB, cepbl, a3oTa, ocdopa, yriepoda U KpeMHUSA) U nx
COeAVHEHMN (OKCMOOB, KUCIOPOACOAEPXalUMX KUCMOT, BOAOPOAHBLIX coefuHeHnun). [MpumeHeHue
Ba)KHENLUNX HEMETAINOB N NX COEaUHEHWNI
Tema 2.3 CopepxaHue y4yebHoro matepmana 10 OK 01
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HanmeHoBaHune
pa3genoB U TeM

CopepkaHue y4yeb6Horo matepmarna (0CHoBHoe U Nnpod)eccMoHanbHO-OpUEeHTUPOBaHHOe),
npakTU4eckue 3aHATUA, NPUKNagHON MoAyIb

O6BLem
yacoB

Koabl koMneTeHUUN,
¢opmupoBaHuto
KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl

1

2

w

4

FeHeTU4Yeckas cBA3b
KnaccosB
HeopraHM4ecKkunx
coegvHeHun

XMUYeckme CBOMCTBA OCHOBHbIX KIAcCOB HEOPraHNYeCcKnX BeLLecTB (OKCMA0B, M'MAPOKCUAOB, KACHOT,
conen u ap.). FeHeTuyeckasi CBsI3b HEOPraHMYECKNX BELLECTB, NpUHaAexXallmnx K pasnnyHbiM Knaccam.
3aKOHOMEPHOCTM B W3MEHEHWM CBOWCTB MPOCTbIX BELIECTB, BOAOPOAHbLIX COEAMHEHWN, BbICLUUX
OKCWJOB W r'MAPOKCUAOB

TemaTuka npakTU4ECKUX 3aHATUN

MpakTnyeckasa pabora Ne10. « DM3NKO-XMMMYECKME CBOMCTBA HEOPraHNYECKNX BELLECTBY.

CocTaBneHne ypaBHEHUI XMMWYECKUX peakuMi C y4aCcTUEM MPOCTbIX M CIOXHbIX HEOpPraHU4eCcKux
BELLECTB: MEeTamnsoB M HEMETamnsnoB; OKCMOOB METarsoB, HEMETarnnoB M amMOTepHbIX 371EMEHTOB;
HEOPraHWYeCKMX KWUCIMOT, OCHOBaHWA W  amM@OTEPHbIX TMOPOKCUAOB; HEOPraHWYecKUX COrewn,
XapaKkTepuayrLLMX X CBOMCTBA.

Pacuétbl macchl BelecTBa unm obbEmMa rasoB Mo N3BECTHOMY KONMYECTBY BeLLleCTBa, Macce unm obbeémy
OOHOr0 U3 y4yacTBYWLIMX B peakumm BeELLECTB, pacyéTbl Maccbl (0ObEMa, KOnMMYecTBa BeLLECTBA)
NPOOYKTOB peakuuu, ecnv OAHO M3 BeLLeCTB UMeeT npumMecu. PelueHve npakTuKo-OpUeHTUPOBAaHHBLIX
3aJaHvin Ha CBOMCTBA, COCTaB, nory4veHvne n 6e3onacHoe UCMONb30BaHNE BaXKHEMNLLNX HEOPraHUYeCKnxX
BELLECTB B ObITY M NpoheccnoHanbHON AeATENBHOCTH YernoBeka

MpakTuyeckas paborta Ne11 «CsolicTBa MeTarnsioB U HEMETAOBY.
PeLueHne akcnepmMeHTanbHbIX 3agay No CBOMCTBaM XMMWUYECKMM CBOWCTBaM METammoB Y HEMETASSIOB,
Mo pacno3HaBaHUK 1 NOMYYEHUIO COEAMHEHWI METANSIOB U HEMETAIJIOB

OK 02, OK 04
MK 3.2, MK 4.2
L0 36-41

Pasgen 3. TeopeTuyecku

€ OCHOBbI OPraHN4eCcKon XUMum

o]

Tema 3.1.

CopepxaHue y4ebHOro matepuana

o]

Knaccudumkaums,
CTpoeHue un
HOMeHKnaTypa
opraHu4ecKux
BelyecTB

MpeameT opraHn4eckon xumnn. BaanMocBa3b HEOpraHNMYeCckux 1 opraHNYeckux BeLLecTB.
XnMmunyeckoe CTpoeHMe Kak Nopsaok coeUHEeHWs aTOMOB B MOMeEKyrne COrfacHoO UX BaneHTHOCTWU.
OCHOBHbIe MOMOXEHUs TEOPUM XMMUYECKOro CTPOEHUS opraHmnyeckux coeauHeHuii A.M. bytneposa.
YrnepoaHbIn ckeneT opraHu4eckorn Mmornekynbl. MonekynspHble W CTPYKTYpHble (pasBepHyTble,
COKpallleHHble) Xumuyeckne opmynbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMWUYECKOro CTPOEHUd
Monekyn. N3omepus n nsomepbl (CTPYKTypHas, reomeTpudeckasl (Uuc-TpaHc-nsomepus). KpatHocTb
XUMUYECKON CBA3N.

MoHaTMe O dyHKUMOHanbHOW rpynne. [puHUMNBLI Knaccudukauum opraHUYeckux CoeauHEHUN.
MexxgyHapogHasi HOMeHKnaTypa v NpvHUMNbl HOMEHKNaTYpPbl OpraHMYeCcKUX COeaNHEHNUN.

TemaTuka npakTM4eCKUX 3aHATUN

MpakTnyeckasa pabota Ne12. «kHomeHknaTypa opraHM4ecknx BELLECTBY.
OsHakomneHve ¢ obpasuamMm opraHM4eckux BeLwecTB U MaTepranammn Ha X OCHOBE, MOAENMPOBaHne

MOJIeKyJs1 opraHn4yecknx BeLlecCTB, HabnogeHMe un onucaHue OEMOHCTPAaUMOHHbLIX OMnbITOB MO

OK 01
LIO 36-41
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Koabl koMneTeHUUN,

HanmeHoBaHue CopepxaHue yye6Horo marepuana (OCHoBHoe U NpPodecCMOHaNnbLHO-OPUEHTUPOBAHHOE), O6bem copmupoBaHUto
pa3penoB U Tem npakTMYecKkue 3aHATUA, MPUKNAaAHONW MoayNb yacoB KOTOpPbIX
cnocobcTByeT
3N1eMeHT nporpamMmbl
1 2 3 4

npeBpaLLeHN0 OpraHNYeckMx BELLECTB MpU HarpesaHun (MnaeneHue, obyrmuMBaHWMe WU TopeHue).
CocTaBrieHne MofHbIX M COKPaLLEHHbIX CTPYKTYPHbIX (POPMYS OpraHWYecKUX BeLLecTB OTAEerbHbIX
KMaccoB, MCMONb3yst WX HasBaHWsS MO CUCTEMATMYECKOW W TpUBMANIbHOM HOMEHKNaType (3TUreH,
aueTuneH, rmuuepuH, deHon, dopmManbaeria, yKCycHasi KucroTa, rivumH). PacyeTbl npocTeiieit
dopMyribl OpraHNYeckor Monekyrsibl, ICXOAs U3 3rIeMeHTHoro coctaea (B %)

Pazpgen 4. Yrnesogopoabl 20

Tema 4.1. CopepxxaHue y4ebHOro matepmuana OK 01, OK 02

N3omepus n MpenenbHble yrneBoAopoAbl (ankaHbl): COCTaB M CTPOEHWe, roMoriornyecknii psg. MetaH n aTaH: 2 OK 04

HOMeHKNnaTypa COCTaB, CTPOEHME, NMK3.2,MK4.2

ankaHoB LIO 36-41

Tema 4.2. CopepxxaHue y4ebHOro matepuana

Xumunyeckue cBoWCTBa | Ou3MyeckMe M XMMUYECKME CBOMCTBA (peakuuu 3amelleHUst U ropeHus), HaxoxaeHue B Npupoae, 2

M noJsly4yeHue ankaHoB | rnosfy4YeHvne u NnpumMeHeHue

Tema 4.3. CopepxaHue y4e6Horo marepmana OK 01, OK 02

HenpepenbHble HenpepgenbHble yrneBogopoabl (ankeHbl, ankagneHbl, ankuHbl). 2 OK 04

yrneBogopoAabl. AnKeHbl: COCTaB W CTPOEHWE, TFOMOJIOTMYECKMIA psd. OTUNEH M MPOMUIIEH: COCTaB, CTPOEHUE, MK 3.2, MK 4.2

AnKeHbl dusnyeckme M XMMUYECKME CBOWCTBA (peakuun rMapuvpOBaHWs, ranoreHMpoBaHus, rugpatauum, LO 36-41
OKUCIEHUS N NONMMEPU3aLMn) NONy4YeHME U NMPUMEHEHME.

Tema 4.4. CopaepxaHue y4e6Horo marepmana

HenpepenbHble AnkagueHbl: ©ytagmeH-1,3 n metunbytagmeH-1,3, XvMMuMyeckoe CTpOEHMe, CBOWCTBA (peakums 2

yrneeogopoabl. nonvMmepusaumm), NnpuMeHeHne (4na CuHTe3a NPUPOLHOro N CUHTETUYECKOro Kayyyka 1 pesuHbl).

AnkagueHbl. ANIKUHBI AnNKWHBI: COCTaB U OCODEHHOCTU CTPOEHUS, TOMOSMOrMYECKUA psid. ALETUNEH: COCTaB, XMMUYECKOe

CTpoeHune, cbwswqecme M XUMUYECKME CBOMCTBA (peaKLI,VII/I rmapupoBsaHuna, ranoreHnpoBaHu4,
rmapatadumn FOpeHVIFI), nony4yeHne n npuMMeHeHune (MCTO‘-IHI/IK BbICOKOTEMMNEPATYPHOIro niiameHn Ans
CBaApPKN N PE3KN MeTaJ'IJ'IOB)

Tema 4.5. CopepxxaHue y4ebHOro matepmuana OK 01, OK 02,
ApomaTtunyeckue Apomatnyeckue yrnesogopofbl (apeHbl). BeH3on u Tonyon: cocTtaB, CTPOeHWe, usmyeckne wu 2 OK 04, OK 07
yrnesogopoabl XUMUYECKMEe CBOWCTBA (peakuuu ranoreHMpoBaHUS W HUTPOBaHMUS), MOMNydYeHWe U MpUMEHEHMe. LO 36-41

TOKCMYHOCTb apeHoB (BJ'II/IHHI/Ie OeH3ona Ha OopraHn3m qenoseKa). eHeTu4eckasa CBs3b Mexay
yrnesogopogamu, npnHagnexawnmm K pasyimdHbliM Krnaccawm.

Tema 4.6. CopaepxaHue y4e6Horo marepmana

MpupoaHble NCTOYHMKN YrreBoAopoaoB. pupoaHbin ra3 u nonyTHele HedTaHble rasbl. HedTb 1 eé 2
npoucxoxgeHne. Cnocobbl nepepaboTkM HePTU: NEPEroHKa, KPEKUHT (TEPMUYECKUIA, KaTannTUYECKUR),
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Koabl koMneTeHUUN,

HaumeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe 1 npodeccnoHarbHO-OPUEHTUPOBAaHHOE), O6bem c¢opmupoBaHuio
pa3aenoB U TeMm npakTu4Yeckue 3aHATUA, NPUKNagHoON Moayib yacoB KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
MpupoaHbIe nuponus. MNpoaykTel nepepaboTkn HedpTU, NX NMPUMEHEHME B NPOMbILLMEHHOCTU U B ObITy. KameHHbIN
MCTOYHUKM yronb 1 NpoayKTbl ero nepepaboTku
yrneBoaoponoB
Tema 4.7. CopepxaHue yyebHoro matepmana 8 OK 01, OK 07
¢M33|KO-XMMMHeCKVIe dusnyeckne n xummnyeckne ceonctea. Baanmoceasb yrinesogoponos 2 L0 36-41
cBouCTBa TemaTuka NPaKTM4ECKMX 3aHATUN
yrnesoaoponos MpakTuyeckoe 3aHaTne Ne13 «CBoiCcTBa yrneBogOPOAOBY. 6
TpuBmanbHas 1 MexgyHapogHash HOMEHKNaTypa, XMMWYEecKMe CBOWCTBA, Cnocobbl MonyyYyeHus
yrnesogoponoB. MoaenvpoBaHne MOMNeKyn 1 XMMUYECKUX NpeBpaLLeHni YrineBogopoaos (Ha npumepe
3TaHa, 3TUNeHa, aueTuneHa n op.) n ranoreHonpom3BoaHbIX. KayecTBeHHble peakumm yrnesoaopoaoB
pasnuyHbIX Knaccoe (obecuBeuynBaHme GPOMHON MNKU NOOHOW BOAbI, pacTBOpaA NepmaHraHaTa Kanws,
B3aMMOJENCTBME aleTureHa C amMMuadyHbiM pacTBOpPOM okcupa cepebpa (1)), kayecTBeHHOe
obHapyxeHue yrnepoga n Bogopoa B OpraHM4eckmx BellecTBax.
MonyyeHne aTuneHa 13 ataHona B nnabopatopun 1 U3y4eHne ero PU3NHECKMX U XMMUYECKMX CBONCTB.
CocTtaBneHne peakuuin NpUCOEOUHEHUS U OKUCIIEHMSI Ha MpuMepe aTurneHa. PelleHne pacyeTHbIX
3aay C UCMofb30BaHMEM NJIOTHOCTU ra3oB No BOAOPOAY M BO34YXY
72:
14 nex.,
2 cemecTp 46 np.,
4 cpc.,
2 KOHC.,
6 3K3.
Paspgen 5. Kucnopogocogepxaiime opraHn4yeckme coegquHeHus 16
Tema 5.1. CopepxaHue yyebHoro matepmana OK 01, OK 07
CnupTtbl. PeHoON lMpenenbHble OQHOATOMHbIE CNUPTLI (METAHOMN M 3TaHOM): CTpOeHue, PU3nYeckme N XMMmndyeckue 2 LO 36-41

CBOMCTBA (peakumym C aKTUBHbIMW MeTansiamu, ranoreHoBogopoaamMu, TOpPEHME), NMPUMEHEHME.
BopopoaHbie cBA3M Mexay mMonekynamu cnuptoB. dusnonornyeckoe AencCTBMEe MeTaHomna U 3TaHona
Ha OpraHM3m YenoBeka.

MHoroaTtomHble CNUPTHLI (3TUMNEHTTIMKONb W IMULEPUH): CTPOEHME, (PU3NYECKNE U XMMUYECKME CBONCTBA
(B3avmogencTBMe CO LENOYHLIMU MeTannamm, Ka4yeCcTBeHHas peakuus Ha MHOrOATOMHbIE CMUPThI).
dusnonoruyeckoe 4eNCTBME Ha OpraHMam vernoBeka. MNpuMeHeHne rmuuepuHa u STUNEHITIMKONS.
®eHon. CTpoeHne MOnekynbl, usnyeckme n xmMmudeckme ceomcTea deHona. Tokcu4HocTb dheHona,
ero ou3nonorM4yeckoe 4eNCTBme Ha opraHnam Jenoseka. [pumeHeHne deHona
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Koabl koMneTeHUUN,

HaumeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe 1 npodeccnoHarbHO-OPUEHTUPOBAaHHOE), O6bem c¢opmupoBaHuio
pa3aenoB U TeMm npakTu4Yeckue 3aHATUA, NPUKNagHoON Moayib yacoB KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
Tema 5.2. CopepxaHue yyebHoro matepvana OK 01, OK 02
Anbgerngbl. Anbaervabl n keToHbl ((bopManbaerna, auetansaerua, aueToH): CTpoeHne, husndeckme n XMMmnieckme 2 OK 04
KapboHoBble KNCNOTbLI | CBOWCTBA (peakuuyM OKWUCMEHUS M BOCCTAHOBIIEHWS, KayeCTBEHHble peakuuu), MonydyeHne u LO 36-41
NpYMEHEHNE.
OpHOOCHOBHbIE MpeferibHble KapOOHOBbIE KUCMOThI (MypaBbMHAA M YKCYCHasi KACMOTbI): CTPOEHUE,
du3nyeckme N Xummyeckme cBoncTea (obLLne CBOMCTBA KUCMOT, peakums atepudukaumm), nonyyvyeHne
1 npumeHeHne. CTeapnHOBas 1 ONIENHOBAs KUCIOTbI Kak NPeACTaBUTENM BbICLLUMX KAPOOHOBbLIX KUCIOT.
Mbina kak conv BbICLUMX KapOOHOBBIX KMCIOT, X MOKOLLIEE OENCTBME.
Tema 5.3. CopepxaHue y4yebHoro matepmana OK 01, OK 02
CnoxHble 3¢pmpbil. CnoxHble acuvpbl kak Npou3BOAHblE KapOOHOBBLIX KUCMOT. MAPONN3 CROXHbLIX 3¢UpPoB. XKupbl. 2 OK 04,
XKupbi Mmpponuns xunpos. MNpumeHeHne XnpoB. bronornyeckas ponb XUpPoB. MK3.2,MK4.2
LO 36-41
Tema 5.4. CopepxaHue y4yebHoro marepmana OK 01, OK 02
YrneBoabl Yrnesoapl: cocTaB, Knaccudukauus yrneBogoB (MOHO-, AM- W nonucaxapugbl). [nwokosa — 2 OK 04,
NPOCTENWMIA MOHOCaxapua: OCOBEHHOCTM CTPOEHWs MOMeKynbl, U3nYeckne un XuMMUYeckue MK 3.2, MK 4.2
CBOWCTBa rMoKo3bl (B3aumogencrame ¢ rugpokcugom meam (1), okmcneHne ammmadHbiM pacTBOPOM LO 36-41
okcunpa cepebpa (1), BoccTaHOBNEHUe, GpoXXeHMe rMoKO3bl), HAXOXAEeHME B Npupoae, NpuMeHeHne
rnoKo3bl, Buonoruyeckasi posnb B XM3HEOEeATENbHOCTU OpraHn3ma Yyenoseka. PoTocuHTes. PpykTo3a
Kak U30Mep FIKO3bI.
Oncaxapugbl: caxapo3a, ManbTo3a. BocctaHaBnueatwLme n HeBOCCTaHaBNUBAaLLMe aucaxapuvasl.
M'maponus gucaxapvaoB. HaxoxaeHne B NpMpoae v NpUMEHEHMe.
Monucaxapugbl: Kpaxman, rMUKOreH 1 uenntono3a. CTpoeHne MakpoOMOIeKyn kpaxmana, rimkoreHa
n uenntonosbl. Puanyeckme CBONCTBA Kpaxmarna u uennonossl. XMMUYeCcKkne CBOWCTBA kpaxmana:
rMoponu3, KayecTBEeHHast peakums ¢ MoaomM. XuMMMYeckue CBOWCTBA LENonosbl: rmMaponus,
nonyyexHue agunpos Lennonosbl. NoHaTne 06 NCKYCCTBEHHbIX BONOKHAX (BUCKO3a, aueTaTHbIN LWENK)
Tema 5.5. CopepxaHue yyebHoro matepmana OK 01, OK 02
PU3NKO-XMMHYecKue MpakTuyeckue 3aHATUA 8 OK 04
cBoMcTBa MpakTuyeckan pa6ota Ne14. «<HomeHknaTypa KMCNOpoa0COAEpXaLMX OPraHNYEeCKX COeaAUHEHNIN . 4 LO 36-41

Kucrnopogocogepxaium
X OpraHM4ecKux
coeAvHeHun

TpuBmansHas U MexayHapoaHasi HOMeHKNaTypa, XMMUYecKue CBOMCTBa, Crocobbl Nony4yeHust CrmpToB
1 eHOoNoB, KApPOOHOBLIX KUCMOT M 3hMPOB, anbAernaoB U KeToHoB. COCTaBneHue CXeM peakuuii (B
TOM 4YMCne MO MNPenSIoKEHHbIM LenoyvkaM MpeBpaLLeHuii), XxapakTepusyrLmx XMMmM4yeckne CBONCTBA
KMCNOPOAOCOAEPXKALLUMX OPraHNHECKUX COEQUHEHWIA
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Koabl koMneTeHUUN,

HaumeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe 1 npodeccnoHarbHO-OPUEHTUPOBAaHHOE), O6bem c¢opmupoBaHuio
pa3aenoB U TeMm npakTu4Yeckue 3aHATUA, NPUKNagHoON Moayib yacoB KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
MpakTnyeckas pa6orta Nel15. «Xumuveckme n dusanyeckne CBONCTBA KUCITOPOOOCOAEPKALLNX 4
OpPraHNYeCcKUX CoeaNHEHUSI».
lMpoBeneHue, HabnoOEHNE N ONMCaHNE OEMOHCTPALNOHHbIX OMNbITOB: FOPEHNE CNMPTOB, KAYECTBEHHbIE
peakuny OAHOATOMHbIX CMMPTOB (OKUCNEHWe aTaHona okcvaoM meam (1)), MHOroaToMHbIX CAMPTOB
(B3anmogencTteme rnuuepuHa c rugpokengom megm (l1)), anbgerngoB (OKUCNEHWE aMMUAYHbIM
pacTBopoMm okcupa cepebpa(l) n rugpokcugom megu (Il), B3aumogencTeue Kpaxmana C WOAOM),
N3y4yeHne CBOWCTB pacTBOpPa YKCYCHOMN KUCMOTbI.
[MpakTuyeckoe nNpuMEHeHMe JITUNEHrnMKons, rmvuepuHa, deHona. lNpumeHeHne dopmanbaernaa,
aueTtanbgervaga, YKCyCHoW KucrnoTbl. PelleHve akcnepumeHTanbHbIX 3adad Mo U3yyeHuto uaunko-
XUMUYECKUX CBOMCTB KMCMOPOLAOCOAEPKALLMX OPraHNYEeCKNX CoeaUHEHNI
Paszgen 6. AzoTocofepxalime opraHu4yeckne coeguHeHusi 6
Tema 6.1. CopepxaHue y4yebHoro marepmana 6 OK 01, OK 02, OK 04
AMMHBI. AMWHBI: MeTunamMmH — TMPOCTENNA NpeacTaBuTeflb aMMHOB: COCTaB, XMMUYECKOEe CTpPOeHue, 2 MK 3.2,MK4.2
AMUHOKUCNOTDI. dusnyeckme n XMMmMYeckmne CBOMCTBA, HaXoXAeHNe B nNpupoae. LO 36-41
Benku AMUHOKMCNOTBI Kak amOTEepHbIE OpraHnyeckme coeauHeHusi. dusnyeckne n XxMMmyeckue CBOMCTBA
aMUHOKUCIIOT (Ha npumepe rmuuuHa). buonornyeckoe 3Ha4eHMe aMUHOKMUCIOT.
Mentnabl.
Bernkn kak npupogHble nonumepsl. [lepBuyHas, BTOpMYHAs W TPeTUYHas CTpykTypa 6enkos.
XvMunyeckme cBOMCTBa GENKOB: TMAPONu3, AeHaTypaLmsl, KAHECTBEHHbIE peakuun Ha Genku
TemaTuKa NpakTU4eCKuUX 3aHATUN
MpakTunyeckoe 3aHsTne Ne 16 «CBoncTBa a30ToOCOAEPKALLNX OPraHNYECKUX COEANHEHUNY . 4
dusnyeckre n XMMmM4Yeckme CBOMNCTBA aMUHOB (pPeakuun ¢ KUCNOTaMu U TOPEHUS) U @aMUHOKMCHOT (Ha
npvMepe rmuumHa). HabnwogeHue n onncaHve 4EMOHCTPaLMOHHBLIX ONbITOB: AeHaTypauust 6enkos npu
HarpeBaHUK, LBETHbIE peakumm 6enkos
Pasfnen 7. BoicokOMoOneKynsipHble coeAuHEeHUs 6
Tema 7.1. CopepxaHue y4yebHoro matepmana OK 01, OK 02, OK 04
MnacTtmaccsbl. MpakTuyeckne 3aHATUSA 6 MK3.2,MK4.2
Kayuyku. BonokHa MpakTnyeckas pabota Ne17. «CuHTes, aHanu3 u knaccudmkaums BbICOKOMOEKYNSIPHBIX 2 LIO 36-41

coegNHEeHNN»

OCHOBHble MOHATUSE XUMUWN BbICOKOMOJIEKYNAPHBLIX COEOUHEHWUIA: MOHOMEP, MOMNMMEpP, CTPYKTYpHOe
3BEHO, CTEMNeHb nonumepusaummn, cpepHsis mornekynsapHaa Mmacca. OCHOBHble MeToAbl CUHTE3a
BbICOKOMOMNEKYMSIPHbIX COEAMHEHUN — NONMMeEpPU3aLmst U NOSIMKOHAEHCAUUS.
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Koabl koMneTeHUUN,

HaunmeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe 1 npodeccnoHarbHO-OPUEHTUPOBAaHHOE), O6bem ¢opmMuposaHuio
pa3genoB U TeM npakTu4Yeckue 3aHATUA, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocobcTByeT
3NeMeHT nporpamMmmebl
1 2 3 4
OsHakomneHve c obpasuamyv NPUPOAHbIX W WUCKYCCTBEHHbIX BOJSIOKOH, MfacTMace, KayvykoB:
nnactMmaccbl  (MONMITWIMEH, MONUMPONWAEH, MNONMBUHWUIXIOPUA, MOMUCTUPON); HaTypanbHbIn U
CUHTETMYeCKMEe Kay4dyku (ByTaanMeHOBbIN, XITOPOMPEHOBLIA N U30NPEHOBLIN); BOMOKHA (HaTyparbHble
(xnonok, LwepcTb, LWENK), UCKYCCTBEHHbIE (aueTaTHOe BOSIOKHO, BMCKO3a), CUHTeTUYeckue (KanpoH u
naBcaH)
MpakTnyeckas pabota Ne18. «eHeTuyeckas CBA3b MeXAy KnaccaMmy OPraHN4EeCKUX COEaNHEHNAY. 4
PelwueHuve Lenoyek npeBpaLLeHnin Ha reHeTUYECKYH0 CBA3b MEXAY KraccaMu OpraHnYeCcKux CoeanuHeHnn
C COCTaBMeHMEM Ha3BaHWN OpPraHW4YecKUx COEeAMHEHWN MO TPWMBUANBHOW UMM MeXOyHapOAHOW
cuctemaTmyeckon HomeHknartype. PelueHue pacyeTHbIX 3aay No ypaBHEHUSM peakuun ¢ y4acTuem
OpraHn4yeckux BeLLecTB
MpodeccnoHanbHO opueHTMpPOBaHHOEe coAepKaHue (coaepkaHue NPUKNagHoro moayns)
Paspen 8. Xumus B 6b6ITy 1 NPpon3BoACTBEHHOM AeATeNIbHOCTU YernoBeka 12
Tema 8.1. CopepxaHue y4yebHoro matepmana 6 OK 01, OK 02, OK 04,
OpraHuyeckue MpaBuna skonorMyeckn LenecoobpasHoro noBedeHuss B ObiTy M TPYAOBOW AEATENbHOCTU B LEnsx 2 MK 3.2,MK4.2
BellecTBa B COXpaHeHMs1 CBOEro 340POBbs U OKpYyXatoLLen NpUpoaHON cpedbl, ONaCHOCTb BO3AENCTBUS Ha XUBble LO 36-41
XU3HeOeATeNbHOCTH OpraHm3Mmbl OpraHU4ecKMx BeLlecTB OTAeNbHbIX KraccoB (yrnmeBogopofbl, CnNupTbl, EeHOnbI,
yernoseka. XfiopopraHuMyeckne npousBoAdHble, anbiernasl UM Ap.), NokasaTenb npefenbHO  JonyCTUMOWN
MpousBoacTso u KOHLIEHTpaLuu 1 ero Ncnonb3oBaHue.
npuMeHeHue MpakTuyeckue 3aHaATUA 4
opraHu4eckux MpakTnyeckas paborta Ne19. «brnooprannyeckme coegmHeHus. NprmeHeHne n Bruonornyeckas posby.
BewecTs B BuoopraHudeckne coeguHenus. [pumeHeHne wn Ouonornyeckas ponb yrnesogoB. OkucrneHve 2
MPOMBbILLNEHHOCTH yrneBodoOB — WCTOMHUK 3HEpPrMm XuBbiX opraHnamoB. O6Gnactm npuMEHeHUs amMWHOKWUCIOT.
MpeBpaLleHus 6enkos N B opraHmame. buonormndeckne dyHkummn 6enkos. bruonornyeckmne yHKLMMN
XnpoB. Ponb opraHn4eckon xuMmmnm B peLueHun npobnem nuwieson 6esonacHoCcTu.
HykneunHoBble KMCNOThbI: cOCcTaB U cTpoeHue. CtpoeHne HykneotmaoB. COCTaB HYKMEUHOBBIX KACMOT
(OHK, PHK). Porb HYyKIEUHOBbIX KUCIOT B XXW3HEeAEeATEeNbHOCTU OPraHn3MoB
MpakTnuyeckass pab6ora Ne20. «[pom3BoacTBO M NPUMEHEHME OpraHUYecKMx BeELLECTB B 2

MPOMbILLMEHHOCTUY.

MpousBoacTBO MeTaHomna, nepepaboTka HedTW. [ONUITUNEH KaK KPYNHOTOHHAXHBLIA MNPOAYKT
XMMUYECKoro npounssoacTea. MNprumeHeHne aTuneHa. Mpon3BoaCTBO U NPUMEHEHWE KaydyKa U Pe3uHbl.
CUHTETUYECKME N UCKYCCTBEHHbIE BOJIOKHA, UX CTpOeHue, CBoWCTBa. MpaKkTuyeckoe Ucnornb3oBaHue
BOJIOKOH. CUHTETMYecKMe NNeHKU: M3onsauus Ons npoBodoB, MeMGpaHbl ONs ONpecHeHWs Boabl,
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Koabl koMneTeHUUN,

HanmeHoBaHue CopepxaHue yue6HOro matepmana (0OCHoBHoe M NPoGeCCUOHANbHO-OPMEHTUPOBaHHOE), O6Lem ¢opmuposaHuio
pa3genoB U Tem npakTM4ecKue 3aHATUSA, NPUKNagHON Moaynb yacos KOTOPbIX
cnocobcTByeT
3NeMeHT NporpaMmbl
1 2 3 4
3alMTHbIE MMEeHKM AN aBToMobunei, NNacTbipu, XWPYPraYeckne noBasku. Hosble TexXHONorum
AanbHeillero CoBEPLIEHCTBOBAHNS NONMMEPHbLIX MaTepuarnos
Tema 8.2. CopepxaHue yyebHoOro matepmana 6 OK 01, OK 02, OK 04,
Xumunyeckue Ponb xuMumn B ob6ecrnedeHnmn nuiieson 6e3onacHocTy. MoHATE 0 HayYHbIX METOAAX NO3HAHUS BELLECTB 2 MNK3.2, MK 4.2
TexHonormm 1 XUMWUYECKNX peaKLyii. L0 36-41
B noBceaHeBHOU .| MpeacraBneHns 06 06LWMX HAYHYHbLIX NMPUHLMMNAX NPOMBILLSIEHHOTO MOMyYEHst BaXHENLINX BELLECTB (Ha
M NPO(eCCMOHANBHON | 111 enax NPOU3BOACTBA AMMMAKa, CEPHON KUCAOThI, MeTaHona).
ﬂ:ﬂ;‘;’;ﬁ:ocm Uenosek B MMpe BELLECTB; XMMUSI 1 3[0POBbE YeroBeka: 6bITOBOM XUMUM B MOBCEAHEBHOM XN3HM.
BbITOBas XMMMYEcKast rpamoTHOCTb
MpakTMyeckme 3aHATUA
MpakTnyeckasa paborta Ne21. «[pumeHeHne XMMMUYECKMX BELLLECTB U TEXHOMNOrMIN ¢ y4eTom Byayuien 4
npodeccuoHanbHON AeATENbHOCTUY.
PelleHue Kenc-3aaay no TeMam: NuLLeBble NPOAYKThl, OCHOBbI PALIMOHAMNBHOTO MUTaHUS, OPraHNYeckmne
M MUHeparnbHble yaobpeHus, BbiToBas XUMWUS, maTepuarnbl M3 WUCKYCCTBEHHbIX U CUHTETUYECKMX
BOJTOKOH.
Paspen 9. UccnepoBaHne M XMMUYECKMIN aHanu3 o6 bEKTOB TexHocdepbl 20
Tema 9.1 CopepxaHue yyebHoro matepmana 6 OK 01, OK 02,
OcHoBbI MpakTuyeckue 3aHATUA OK 04, OK 07
na6opaTopHou MpakTuyeckas pa6ota Ne22 «OKCmepUMeHTanbHasi XWMUS: pacyeTbl, aHanmu3 [aHHbIX W 6 MK3.2, MK 4.2
NpaKTuKu B npeacTaBneHne pesynbTaTosy. LO 36-41
npoceccuoHanbHbIX BbINOMHEHMe TUMOBLIX pacyeToB MO TeMmaTuke 3KcrepuMeHTa (BbiXOA NPOAyKTa peakuun, macca
naGoparopusix HaBecku, 00bem pactBoputensi). O6paboTka pAaHHbIX, aHanmM3 U OUEHKa WX [OCTOBEPHOCTU
(BBbIYMCNEHNE CpedHero 3HaYeHWsi 3KCNepUMeHTanbHbIX AaHHbIX, norpewHoctn). Mpeacrasneqve B
pasnuyHoii hopMe pesynbTaToB aKkcnepumeHTa (Tabnuua, rpaduk, oT4eT, AoKna, NpeseHTauus)
Tema 9.2 CopepxaHne yyebHoro matepumana 8 OK 01, OK 02,
Xumuueckuin aHanus HasHaueHne TexHnyeckon Bofbl. TpeboBaHus K TEXHUYECKoN Bofe Mo rpynnam noTpebneHus. - OK 04, OK 07
TeXHUYECKUN BOAbI KauecTBO TexHMYeckoit BoAbl pasHbiX BUAOB. XMMUYECKUI aHann3 U NPOU3BOACTBEHHBLIN KOHTPOMb MK3.2, MK 4.2
cocTaBa TexHu4eckom Bofbl. CyLIHOCTL MeToaa TUTPOBAHMS. 1O 36-41

AHanms TexXHU4Yeckon BoAbl Ha XECTKOCTb U Apyrue nokasatenun. KUCNOoTHOCTb U WeNoYHOCTL BOAb.
OnpepeneHne obuien n cBo6OAHON LLENOYHOCTU (KMCIOTHOCTM) MEeTO4OM TUTpoBaHus. pH cpeabl n
MeTobl ee onpeaeneHus. XXecTkocTb BoAbl U METOAbI ee onpeaeneHns
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Koabl koMneTeHUUN,

HaumeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe 1 npodeccnoHarbHO-OPUEHTUPOBAaHHOE), O6bem c¢opmupoBaHuio
pa3aenoB U TeMm npakTu4Yeckue 3aHATUA, NPUKNagHoON Moayib yacoB KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
MpakTuyeckue 3aHATUA 8
MpakTnyeckas pabota Ne23 «PelueHne 3agay Ha NPOLIEHTHYHO KOHLIEHTPAaLMIO pacTBOPOBY. 2
MpakTuyeckas pabota Ne24 «PeweHve 3agady Ha MOMSIPHYKD W HOPMAanbHYH KOHLEHTpaLuuto 2
pacTBOPOBY.
MpakTnyeckaa pab6orta Ne25 PelueHvne MpaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3afaHui Ha 2
pacyeT KOHLEHTpauui 3arpsasHsaioWMX BELECTB M UX CpaBHEHWE C NpeAenbHO AONYyCTUMbIMU
KoHueHTpauusimu (MAOK)
MpakTnyeckasa pabota Ne26 «PelueHne 3agay Ha BbIYMCIIEHNUS TUTPaY. 2
Tema 9.3 CopepxxaHue yyebHoro matepmana 4 OK 01, OK 02,
Xumunueckuin aHanus Knaccudukaums matepuanos, UCMOMb3yeMbiX B PEeCTaBpPaLMOHHON OeATeNbHOCTM MO COCTaBy, WX - OK 04, OK 07
npo6 martepuanos HasHayeHne ¥ NpUMeHeHne. XMMUYECKMI aHanu3 MaTepuarnoB pecTaBpaLVOHHON OeATENbHOCTU U MK 3.2, MK 4.2
pecTaBpaLMOHHOMN ansariHa. XMMN4Yeckuin coctaB NUrMEHTOB, KpacuTenem, BSXKyLLUX cMeceln, 0COOEHHOCTM NX CBOWCTB U O 36-41
AeATeNnbHOCTU U npUMeHeHNst B NpodeCccrMoHanbHOM aesaTenbHoCcTu. BelwecTtBa, ncnone3yemMble B Ka4ecTBe NUrMEHTOB
An3anHa 1 CBA3YIOLLMX MaTepuarnoB. Victopnyeckasn cnpaBka. CoBpeMeHHble maTtepuansl
lNMpakTnyeckue 3aHATUA
MpakTnueckass pabota Ne27 «KayeCTBEHHbII U KONMUYECTBEHHbIN CcOcTaB Npob MaTepuanos 4
pecTtaBpauMOHHON OeATEeNbHOCTN N Au3anHay.
Knaccudukaums kpacok no ykpbIBUCTOCTU, MPO3Pa4YHOCTU B 3aBMCMMOCTU OT UCMOSb3yeMbIX MUTMEHTOB
n ceaAsyowmnx Bellects. OnpefeneHne coctaBa Kpacok Ha COAepXaHWe MUKPO U MakKpO3/IEMEHTOB.
PelueHne nNpakTUKO-OPUEHTUPOBAHHBIX 3adaHuMi MO XMMUYECKOMY aHanu3dy npob maTepuanos
pecTaBpaLVOHHON OeATENbHOCTU U An3aiHa
Tema 9.4 CopepxaHue y4yebHoro matepumana 2 OK 01, OK 02,
TekCcTUNbHaA n CsowicTtBa 1 BUAbl MatepmanoB: KOXn, TkKaHen n mexa. OCHOBHbIE 3Tanbl MPOM3BOACTBA TEKCTUIBHOM U - OK 04, OK 07
KOXeBeHHas! KOXXEBEHHOW MPOMBbILLTIEHHOCTY. MNK3.2, MK 4.2
NPOMBILINEHHOCTL TeMaTuKa NPaKTU4ECKNX 3aHATUN LIO 36-41
MpakTn4yeckoe 3aHATHE Ne 28 PelueHne npodeccnoHarnbHbIX KeNcoB 2
Kenc Ne 1. Bam npefnoxeHbl HECKONbKO 06pasLioB MaTtepuarnos.
Pewwute kenc: N3yunte accoptumeHT. Onpegenute Buabl oOpasLUOB MaTtepuanoB M pante UM
XapaKTepUCTUKy. 3almnTuTe NONyYeHHbIE pe3ynbTaThl Kenca.
CamocTosTtenbHas paborta 4

CamocTodaTenbHas pa60Ta 1. Xumnyeckoe Cblpbe OnA KOCMETNYECKOM NPOMbILLJITEHHOCTHU
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Koabl koMneTeHUUN,

HaumeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe 1 npodeccnoHarbHO-OPUEHTUPOBAaHHOE), O6bem c¢opmupoBaHuio
pa3aenoB U TeMm npakTu4Yeckue 3aHATUA, NPUKNagHoON Moayib yacoB KOTOPbIX
cnocobcTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
KoHcynbTaums 2
MpomexyToyHas aTTecTauusi B BUge 3KksameHa 6
Bcero: 144
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3. YCNOBUSA PEANU3ALIUN NPOrPAMMbI YYEBHON AUCLMUMNITUHbI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepUanbHO-TEXHUYECKOMY 06ecrneyeHuo

Ona peanusauum  nporpammbl  y4ebHOW aucumnunHbel  «XUMUA» LOMMKHbl  ObITb
NpeaycMOTPEHbI creaylolme crneynanbHble MOMELLEeHNS:

KabuHeT «Xumumy», OCHaLLeHHbIi obopydoBaHMeEM: LOCKOW ydebHoW, pabounmm MecToMm
npenogaesartens, pabouumm mecTamm obyvawowmxca (N0 KonuM4ecTBy oby4varowimxcs),
TEXHUYECKMMM cpeacTtBamu  obyyeHuss (KOMMbIOTEP C  JIMUEH3MOHHbIM  MPOrpaMMHbIM
obecneyveHnem, MynbTUMeOna NPoOEKTop).

3.2. UHhbopmaumoHHOe obecnevyeHmne peanusaumm nporpamMmbl

Ana peanusauuun nporpammbl GMGNMOTEYHBIN (POHA 0Bpa3oBaTENbHON OpraHM3auun nveet
neyatHble W/WNM  3NEKTPOHHble  oOOpasoBaTeNnbHble M UMHEPOPMALMOHHBIE  pecypchbl,
pekoMeHAyeMble 4Nsi UCNOoNb30BaHNs B obpasoBaTernibHOM npoLiecce.

3.2.2. OCHOBHbI€ UCTOYHUKMW:

1. Pygautuc, . E. Xumuns. basoBkin ypoBeHb : y4ebHMK ana obpasoBaTenbHbIX OpraHm3aumni,
peanuaytoLmx obpasoBaTerbHble NporpaMmbl cpegHero npodeccmoHanbHoro obpasoBanus /I,
E. Pyasutuc, ®. I. denbamaH. — 2-e nsg., crep.- Mockea : lNpocselleHne, 2025. - 337 c. : vn. -
(Y4ebHuk Cr10). - TekcT : anekTpoHHbIM. - URL: https://znanium.ru/ — Pexum poctyna: no
nognucke.

3.2.3. lononHuTenbHble NCTOYHUKU

1. MabpuensH, O. C. Xumunsa. 11 knacc : y4eb. gna obweobpasoBat. opraHm3auunin : 6a3oBbin
ypoBeHb / O. C. MabpuensiH. — 6-e uag., crep. — Mockea : [NpoceuleHune, 2024. — 127 c. : vn.

2.labpuensH, O. C. Xumunsa. 10 knacc : y4eb. ans obuieobpasosar. opraHnsaumi : 6asosbii
ypoBeHb / O. C. MabpuensiH. — 7-e naa., crep. — Mockea : lNpoceeleHne, 2025. — 129 c. : un..
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4. KOHTPOJIb X OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBEHOW AUCLUMNIIUHBI

KoHTponb v oueHka pesynbtatoB 0Oy4eHUsi OCyLLeCcTBNsSieTCS NpenoaaBaTenieM B npolecce

NPOBEAEHUS] MPAKTUYECKUX 3aHSATUI,
MHOMBUAOYanbHbIX  3afaHui, NPOEKTOB,

NMMCbMEHHOIo

YCTHOrO

TECTUPOBaHMs,
nccneaoBaHUn, BLIMONTHEHUST 3adaHUN B paboyen

TeTpagu.
O6was/npodeccnoHanbHas Paszgen/Tema Trn OUEeHOYHbIX
KOMMeTeHLus MeponpusTUn
OK 01. Bbibupatb cnocobbl peLueHus Tema 1.1-1.7
3agad npodeccmoHanbHom Tema 2.1-2.3
OeATenbHOCTU NMPUMEHUTESTbHO K Tema 3.1
pasnuMyHbIM KOHTEKCTaMm Tema 4.1-4.4
Tema 5.1-5.5
Tema 6.1
Tema 7.1
Tema 8.1-8.2
Tema 9.1-9.4
OK 02. Vcnonb3oBaTb COBPEMEHHbIE Tema 1.2
cpencTtBa novcka, aHanuaa u Tema 1.4-1.7
WHTepnpeTaumm nHcpopmaumm, n Tema 2.1- 2.3
MHOPMAaLIMOHHbIE TEXHOMOMMN NS Tema 4.1- 4.4
BbINOSIHEHNA 3a4au Tema 5.2-5.5 TecTtnpoBaHue
npod)eccuoHanbHON OesATenbHOCTH Tema 6.1 YCTHbIN onpoc
Tema 7.1 PewleHne pacyéTHbIX 3aga4
Tema 8.1-8.2 BbinonHeHne 3agaHuni B
Tema 9.1-9.4 Pabouelt TeTpagu
OK 04. Tema 1.4 MpencraBneHne pesynbTaToB
O hEeKTUBHO B3aNMOAENCTBOBATH 1 Tema 1.7 npakTuyeckux pabot
paboTaTh B KOMMEKTUBE U KOMaHae Tema 2.1-2.3 BbinonHexve
Tema 4.1-4.4 KOHTPOMbHbIX
Tema 5.2-5.4 paboT no
Tema 6.1 pasgenam aUCLMNnHbI
Tema 7.1 OLeHKa camMoCTOATENbHO
Tema 8.1-8.2 BbIMOJTHEHHbIX 3aJaHuN
Tema 9.1-9.4 3awmTta pelueHus kenc-3agad
OK 07. CogencTBoBaTb COXpPaHEHMIO Tema 1.7 (c yuetom Byaoyuien
OKpYyXatoLlen cpeabl, Tema 4.5-4.7 npogeccroHansHon
pecypcocbepexeHunto, NPUMEHATb Tema 5.1 OEeATEeNnbHOCTH)
3HaHUSA 00 N3MEHEeHUN KnumarTa, Tema 8.1-8.2 BbinonHeHne 3aganumn
NpUHUMNbLI 6epexnuBoro Tema 9.1-9.4 NPOMEXYTO4YHOM aTTecTaunm
nponssoacTea, 3PPEKTUBHO
AencTBoBaTh B Ype3BblyanHbIX
cuUTYyauusix
MK 3.2. NogbupaTb MmaTepurans! ons Tema 1.2
peMOHTAa. Tema 1.6
MK 4.2. BbinonHaTb paboTbl No Tema 1.7
M3roTOBJIEHUIO W OTAESNIKE rONOBHbIX Tema 2.1-2.3
yOOpOB 13 pa3nuyHbIX MaTepuanos Tema 4.1-4.4
Tema 5.3-5.4
Tema 6.1
Tema 7.1
Tema 8.1-8.2
Tema 9.1-9.4
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OnemeHTbI yue6HOM MpoBepsiemMble 3agaHua ons oueHkKn Buabi
OUNCLUUNSINHBI pe3ynbTaThl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, MK, MnPo,
3,Y,
Lo
1 cemecTp
Tema 1.1. OK-01 1. MNpaktuyeckas pabota Ne1. « OcCHOBHbIE 2-5
OCHOBHbIE XMUYeCKMe NP6 01,02 KOMNMNYECTBEHHbIE 3aKOHbl B XUMUUM WU
NOHATUSA N 3aKOHbI, LO 36-41 pacyeTbl NO YpaBHEHUSM XUMWUYECKUX
CTPOEHNE aTOMOB peakumimn». 2-5
XUMWYECKMX INIEMEHTOB 2. BbinonHeHne 3apgaHuni B pabouven
TeTpagu
Tema 1.2. OK-01, 02 1. Mpaktnyeckoe 3aHaTve Ne2 PelueHue 2-5
lMepuogmnyecknin 3akoH MK 3.2, MK 4.2 | npakTu4eckMx 3agaHun Ha COCTaBrieHue
n MNepuoanyeckas NP6 01,02 AIEKTPOHHO-rpadnyecKmx dopmyn
cuctema XMMMYECKNX LO 36-41 anemeHToB 1-4 nepnoos..
anemeHToB . A. 2. BbinonHeHve 3agaHun B paboyen 2-5
MeHpgeneesa, nx cBA3b TeTpaau
C COBPEMEHHOM
Teopuen CTpoeHust
aTomMoB
Tema 1.3. OK-01 1. Mpaktnyeckas pabota Ne3. «CTtpoeHune 2-5
CT1poeHue BeLLecTBa U NP6 01,02 BELLECTBa U NpMpOAa XUMUYECKON CBA3NY.
npvpoga XMMmn4eckom LO 36-41 2. BoinonHeHne 3agaHvi B pabouen 2-5
cBsA3n. MHoroobpasue TeTpagm
BELLECTB
Tema 1.4. OK-01, 02, 04 | 1.MpakTnyeckas paboTta Ne4. 2-5
Knaccudumkauyus, NP6 01,02,04 | «HomeHknaTypa HeopraHM4ecknx
N HOMeHKNnaTypa LO 36-41 BELLECTBY. 2-5
HeopraHM4YecKmx 2. BbinonHeHne 3agaHun B paboyen
BELLECTB TeTpaau
Tema 1.5. OK 01, OK 02 1.Mpaktnyeckoe 3aHatme Ne 5 «Tunbl 2-5
Tunbl XMMUYECKNX NP6 XUMUYECKUX peakLniny.
peakuun 01,02,03,04 2. BoinonHeHne 3apgaHun B pabouyen 2-5
LIO 36-41 TeTpagm
Tema 1.6. OK 01, 0K 02 | 1. lNMpaktuyeckaa pabota Ne6. «BnusHue 2-5
CKOpOCTb XMMNYECKNX MK3.2,MK4.2 | paanuuHbix  akTopoB Ha  CKOPOCTb
peakuun. Xmmuyeckoe NP6 07 XUMUYECKOW peakunmny.
paBHoOBecue LO 36-41 2. BbinonHeHve 3agaHui B pabouen 2-5
TeTpagm
Tema 1.7. OK 01, OK02 | 1.Npaktnyeckas paborta Ne7. 2-5
PacTteopbl, Teopus OK 04, OK Q7 | «[NpurotoBneHne pacTBopoB».
ANEKTPOSNIUTUYECKON MK3.2,MK4.2 | 2. MNMpaktudeckas pabota Ne8. «Peakunn 2-5
auccounaunm U NOHHbIN NP6 01,02 rmgponunsay.
obmeH LO 36-41 3. MpakTnyeckas paboTta Ne9. 2-5
«MccnepoBaHve gnucnepcHbIX CUCTEMY.
Tema 2.3 OK 01 1.BbinonHeHne 3agaHuMi B pabouelt | 3auTeHo/He
[eHeTn4yeckas cBsA3b OK 02, OK 04 TeTpaan 3a4TeHo
Knaccos MK 3.2, MK 4.2 | 2. MNpaktnyeckas pabota Ne10. «Pusnko- 2-5
HeopraHn4yecKkmx NP6 XUMUYEeCKMe CBOWCTBA HEOPraHM4eckux
COoeanHeHN 01,02,03,04,05 | BewecTBy. 2-5
LO 36-41 3. Npaktnueckas pabota Ne11 «CsowcTBa
METaroB U HEMETAassoBy.
4. KoHTponbHasi paboTa no 1-2 pasgenam
Tema 3.1. OK 01 1.MpakTnyeckasn paboTa Ne12. 2-5
Knaccudmkaums, NP6 01,02,04 «HomeHknaTypa opraHM4yeckux BeLLecTB».
CTPOEHME U Lo 36-41 2. BbinonHeHve 3agaHuii B pabouyent 2-5
HOMeHKnaTypa TeTpagum
OopraHnyeckux
BELLECTB
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OnemeHTbI yue6HOM MpoBepsiemMble 3agaHua ons oueHkKn Buabi
OUNCLUUNSINHBI pe3ynbTaThl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, MK, MnPo,
3,Y,
Lo
Tema 4.2. OK 01, OK02 1. BbinonHeHne 3agaHui B pabouen 2-5
XnmMmnyeckmne cBomcTBa OK 04 TeTpaan
W noriy4yeHve ankaHoB MK 3.2,MK4.2
NP6 01,02,04
LIO 36-41
Tema 4.4. OK 01, OK 02 1. BbinonHeHue 3apgaHui B pabouen 2-5
HenpepenbHble OK 04 TeTpaamn
yrnesogopoabl. MK 3.2,MK4.2
AnkaaneHbl. ANKUHBbI MP6 01,02,04
LIO 36-41
Tema 4.7. OK 01, OK07 | 1.MNpaktnyeckoe 3aHATne Ne13 «CeoricTtBa 2-5
DOU3NKOo-XMMmnyeckune NP6 yrneBogopOA0BY.
CcBOKCTBaA 01,02,03,05 2.KoHTponbHas paboTta no pasgeny 3-4 2-5
yrneBogopoaoB L0 36-41
2 cemecTp
Tema 5.2. OKO01,0K02 | 1. BbinonHeHne 3agaHunm B paboden 2-5
Anbaervabl. OK 04 TeTpaau
KapboHoBble knucnoThbl NP6 01,02,04
LIO 36-41
Tema 5.3. OKO01,0K02 | 1. BbinonHenve 3agaHui B paboyen 2-5
CnoxHble acmpbl. OK 04, TeTpagu
Knpbl NMK3.2,MK4.2
NP6 01,02
LIO 36-41
Tema 5.5. OK 01, 0K 02 | 1.MNpakTndeckas paboTa Ne14. 2-5
DPU3NKO-XMUYECKME OK 04 «HomeHknatypa KkucrnopogocoaepKaLumx
CBOMCTBA NP6 OpraHMYecKmUx COeaANHEHNINY .
KncnopogocoaepaLumx 01,02,03,07
opraHn4yeckux LO 36-41
coeuHeHun
Tema 6.1. OKO01,0K02, | 1. BbinonHeHve 3agaHui B paboyen | 3aueT/He
AMUHBI. OK 04 TeTpagu 3aver
AMUWHOKMCNOTHI. MK 3.2, MK 4.2 | 2.MNpaktnyeckoe 3aHaTne Ne 16 «CBoncTtea 2-5
Benku NP6 01,02 asoTocofepKaLumx OopraHn4eckux
O 36-41 COEINHEHUNINY .
Tema 7.1. OK 01, OK 02, | 1.Mpaktuyeckaa pabdota Ne17. «CuHTes, 2-5
Mnactmaccsl. OK 04 aHanus 7] Knaccudukaums
Kayuykn. BonokHa MK 3.2, MK 4.2 | BLICOKOMONEKYNAPHBLIX COEAUHEHUINY.
MP6 03,04,05 | 2. MpakTnyeckas pabota Ne18. 2-5
Lo 36-41 «leHeTnyeckass cBs3b Mexay Kraccamu
OpPraHNYeCKUX COEANHEHUIAY.
3. KoHTponbHasa paboTta no opraHuU4eckomn 2-5
XUMUU
Tema 8.1. OKO01,0K02, |1. MpakTnyeckas paboTta Ne19. 2-5
OpraHunyeckune OK 04, OK 07 | «brooprannyeckue coeiHeHus.
BellecTsa B MK 3.2,MK 4.2 | MNpumeHeHne 1 Guonormyeckas ponby.
XU3He4eAaTenbHOCTH MP6 03,10 2. MpakTnyeckas paboTta Ne20. 2-5
yernoBeka. LO 36-41 «[NpounsBoacTeo n npuMeHeHve
Mpoun3BoacTeo K OpraHN4eckmnx BELLECTB B
npMMeHeHne NPOMbILLITEHHOCTWY.
OpraHN4eckux BeLLEeCTB
B MPOMBbILUNIEHHOCTH
Tema 8.2. OKO01,0K02, |1. MpakTnyeckas paboTa Ne21. 2-5
XuMundeckme OK 04, OK 07 «pumMeHeHNE XMMWYECKMX BELLECTB U
TexHornormu MK3.2,MK 4.2 | TexHonornmn c y4yeTom oyayLien
B MOBCEHEBHOM NP6 09,10 npodeccnoHanbHON eATENbHOCTUY.
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OnemeHTbI yue6HOM MpoBepsiemMble 3agaHua ons oueHkKn Buabi
OUNCLUUNSINHBI pe3ynbTaThl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, MK, MnPo,
3,Y,
Lo
1 NpodeccnoHarnbHoOn LO 36-41
OesaTenbHoCTH
yenoseka
Tema 9.1 OK 01, OK 02, | l.MpakTtn4yeckas paboTa Ne22 2-5
OcHoBbl nabopatopHon OK 04, OK 07 | «3kcnepuMmeHTanbHag XuMUS: pacyeThl,
npaxkTuKn B MK3.2,MK4.2 | aHanM3 faHHbIX W npeacTaBneHve
npodeccnoHarnbHbIX NP6 07 pesynbTaTtoB.
nabopaTtopusx LO 36-41
Tema 9.2 OK 01, OK 02, | l.Mpaktnyeckan pabota Ne23 «PewweHune 2-5
XUMMyecknin aHanus OK04,0K07 |3agay Ha MpOLEHTHYK KOHLEHTpauuo
npo6 BoAbl MK3.2,MK 4.2 | pactBopoB».
MP6 07,10 2.Mpaktnyeckas pabota Ne24 «PeleHune 2-5
LO 36-41 3ag4a4y Ha MOMSAPHYID W HOPMarbHYHO
KOHLEHTpaLUo pacTBOPOBY.
3.Mpaktnyeckaa pabota Ne25 Pewenune 2-5
NPaKTUKO-OPUEHTUPOBAHHbIX
TEOpeTU4ecKkMX 3agaHui Ha  pacder
KOHLIEHTpaUUN 3arpsAsHSIOLWNX BELLECTB U
UX CpaBHEHME C NpeaenbHO A0MYCTUMBIMU
koHueHTpauusamu (MAK)
4. MNpakTnyeckan pabota Ne26 «PelweHne 2-5
3a4a4 Ha BbIMUCTIEHNSA TUTPaY.
Tema 9.3 OKO01,0K02, | 1. MpakTnyeckas paboTta Ne27 2-5
XnMU4eckmim aHanus OK 04, OK 07 | «Ka4yeCTBEHHbIN 1 KONMMYECTBEHHLIN COCTaB
npo6 matepuanos MK3.2,TIK4.2 | npo6 MmaTepnanoB pecTaBpaLlUOHHOM
pectaBpauOHHOMN NP6 09,10 [eATenbHOCTU U gu3anHa»
[eATenbHOCTU U Lo 36-41
aunsanHa
Tema 9.4 OK 01, OK 02, | 1.Mpaktnyeckoe 3aHaTve Ne 28. PelweHue 2-5
TekcTuneHasa un OK 04, OK 07 | npodbeccrnoHansHoro Kerca.
KOXXeBeHHas MK3.2,MK4.2 | 2. CamocTosaTensHas paboTta 1. 2-5
NPOMBbILLUSIEHHOCTb NP6 09,10 [NogroToBka v 3awmMTa Nnpes3eHTauun
31;Y1
LIO 36-41
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