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COOEP>XAHUE

O6Lwas xapakrepucTuka paboyen nporpaMmbl y4ebHON OUCUUNNUHBI «KXUMUSAY......... 4

CTpykTypa 1 cogepxaHme y4ebHOon ANCUMNIMHLI

Ycnosusi peanusauuy nporpammbl y4e6HOM ANCUMNIWHBI

KoHTponb 1 oueHKka pe3ynbTaToB OCBOEHUS y4eBHON ANCLMUMIUHBI



1. OBLUAA XAPAKTEPUCTUKA PABOYEW NPOrPAMMbI YYEBHOW OUCLUMMUHbLI
«XUMUA»

1.1. MecTo AucuUMNNMHbI B CTPYKTYype ob6pa3oBaTenbHomn nporpammbl CIMO

YyebHas ancuunnmnHa na.o3 Xnumuns ABNaeTC obsa3aTenbHOM 4acTblo
0o0uleobpasoBaTenbHOro LuMkia obpasoBarternbHoM nporpammel B cootBeTcTBMM ¢ PIrOC CI10 no
npodeccun 43.01.09 «lMoBap, KoHOUTEPY».
1.2. Uenu n nnaHnpyemble pe3ynbTaTbl OCBO€HUA AUCLUNIIUHDbI

1.2.1. Uenwu n 3agauv gucumnsivHbl
CopepxaHne nporpaMmbl 0b6Lieobpa3oBaTenbHON ANCUUMNIIUHBLL «XUMUSI» HanpaBneHo Ha
OOCTMXXEHME CreayoLnx Lenen:

—  (hopmmpoBaHmME CUCTEMbBI XMMUYECKNX 3HAHUIN KaK BaXKHEWLLEN COCTaBMSOLLEN €CTECTBEHHO-
Hay4YHOM KapTWMHblI MUpa, B OCHOBE KOTOPOW NexaT KntouyeBble MOHATUSA, pyHOAMEHTarbHble
3aKOHbl N TEOPUM XUMUKN, OCBOEHUNE A3blka HAYKWN, YCBOEHME M MOHMMaHWe CYLLHOCTM OOCTYMHbIX
0600LEHN MMPOBO33PEHYECKOrO XapakTepa, O3HAKOMIIEHME C WCTOPUEN WX pPas3BUTUS U
CTaHOBIEHNS;

— dopMMpoBaHME U pas3BUTME MNPEACTABMEHUA O Hay4HbIX METOoAaxX MO3HAHMS BELLECTB U
XMMUYECKUX peakuuin, HeobXxooumblX ONs NpUobpeTeHns YMEHUIN OpPUEHTMPOBATBCS B MUpE
BELLECTB U XMMUYECKUX ABIEHWNIA, UMEIOLLMX MECTO B NPMpPOAE, B NPaKTUYECKON N NOBCEAHEBHOM
XKN3HW;

—  pasBUTUE YMEHWUN M CNOCODOOB AeATENbHOCTU, CBA3aHHbIX C HabnaeHnemMm n o6bsiCHEHMEM
XUMUYECKOro IKCNepMMeEHTa, cobnogeHnem npaeun 6esonacHoro odpatleHunsi ¢ BewecTBamu.

3apavv AUCUUMNIUHBI;

1) ccopmupoBaTb MNOHUMaHWE 3aKOHOMEPHOCTENW MNPOTEKAHUS XUMUYECKUX MpOLEeCCoB U
SIBJIEHUN B OKpYXaloLen cpede, a Takke UX CBA3b C LENOCTHOM Hay4yHOW KapTUHOW Mupa u
APYTMMUN eCTECTBEHHBLIMU HayKaMu;

2) pas3BuUTb YMEHUSI COCTaBMnATb POPMYsibl HEOPraHWYECKMX W OpPraHMYecKUx BeLLEecTB,
YpaBHEHUS XMMMUYECKUX PeaKUnil, OOBbACHSATb WX CMbICI, WHTeprnpeTupoBaTb pe3yrbTaThl
XMMUYECKNX IKCMEPUMEHTOB,

3) cdopmupoBaTb HaBblKM MPOBEAEHUS MNPOCTENMLLMX XUMUYECKUX SKCMepUMeHTanbHbIX
uccnegoBaHun ¢ cobniogeHvem npaBun  6e3onacHoro obpalweHust € BellecTBamu U
nabopaTopHbIM 060pyAOBaHNEM;

4) pa3BuUTb YMEHUS HaxoOWTb, aHaNM3MpoBaTb U WUCMONb30BATb WHGOPMALMIO XMMUYECKOrO
Xapaktepa W3 pasnnyHbiX MHMOPMALMOHHBIX WCTOYHMKOB, BKMOYasi y4ebHyw nuTepatypy,
Hay4Hble Ny6rnvkauum n UHTEPHET-pecypchbl;

5) ccopmmpoBaTh YMEHUS NMPOrHO3MPOBaTb MOCNEACTBUA CBOEWN AeATENbHOCTU U XMMUYECKUX
NPUPOAHBIX, ObITOBLIX U MPON3BOACTBEHHbIX MPOLIECCOB, YUMUTHIBAsA BO3MOXHbIE IKOSOrMyeckme u
coupmarnbHble BO3AeNCTBUS;

6) ccopmupoBaTb NOHUMaHUE 3HAYMMOCTU JOCTUXKEHUA XMMUYECKON HAYKN N TEXHOMNOMMN Ans
pasBuMTUA coumanbHOM W NPOU3BOACTBEHHOM cep C YMEHVeM npuvBOAUTL MNPUMEpPbl KX
NPUMEHEHUS B Pa3nun4YHbIX cdhepax KU3HW.

1.2.2. MnaHupyemble pe3ynbTaTbl OCBOEHUSA oOLeobpa3oBaTeribHOW AUCUUNIUHLI B
cootBeTcTBUU ¢ PIOC CIMO u Ha ocHoBe PI'OC COO



Koa n HanmeHoBaHune
chopmMupyembix
KOMMNeTeHLUMn

I'Inal-mpyeMble pe3ynbTaTtbl OCBO€HUA ANCUUNTINHDbI

O6wwme!

OucumnnuHapHbie?

OK 01. Bbibupatb
crnocobbl peLleHns
3agav
npodeccuoHarnbLHON
AeATenbHOCTH
NPUMEHUTENBHO K
pPasfMyHbIM KOHTEKCTaMm

JNnyHOCTHBIE pe3ynbTaThl
OOJXHbI OTPaXaTh B 4acTu:
TPYAOBOro BOCNMUTAHUS:

— TOTOBHOCTb K Tpyay, OCO3HaHue

LlEHHOCTK mMacTepcTBa,
Tpynonobue;
—  TOTOBHOCTb K aKTMBHOW

0eATenbHOCTU TEXHOMOrMyecKkom
N coumanbHOW HanpaBneHHOCTH,
cnocobHOCTb WHULMMPOBATb,
nnaHmMpoBaTh M CaMOCTOATENBHO
BbINOMHATb Takyo
OesTenbHOCTb;

— VHTepec K pasnuuHbiM ccepam
npodeccuoHansHon
OeATenbHoCTH, yMeHwue
CcoBepLlaTb OCO3HaHHbIN BbIBOP
Oyaywen npodgeccun "
peanu3oBbiBaTb  COOCTBEHHbIE
XW3HEHHbIE MIaHbl;

— TOTOBHOCTb WU CMOCOBHOCTb K
o6pasoBaHuio "
camoobpa3oBaHuto Ha
NPOTS>KEHUN BCEN XKN3HMU.

MeTanpegmeTHble pe3ynbTaTthbl

OOJKHbI OTpaXaTb:

OBnageHue yHMBepcarnbHbIMU

y4eOHbIMU NO3HaBaTeNbHbIMU

OencTBMaAMMU:

a) 6a3oBble nornyeckune

OEeNCTBUA:

—  CaMOCTOATENbHO
dhopmynuposaTb "
aKkTyanusuposaTb npobnemy,
paccmaTpuBaTh €e BCECTOPOHHE;

— yCTaHaBnMBaTb CYLLECTBEHHbIN

NPU3HaK W1 OCHOBaHUA AnA

CpaBHeHWs, knaccudukaumm u
06006LeHus;

— onpegenartb uenu
DeAaATenbHOCTH, 3apaBatb
napamMmeTpbl W  KpUTEPUM  UX
OOCTUXEHUS;

AucumnnuHapHble pe3ynbTaThl U
OOJIKHbI OTpaxaTb:

MP6 01. cdhopmMMpOBaHHOCTb
npeacTtaBneHnin: 0 XMMn4eckon
CoCTaBnsoLwen
€CTECTBEHHOHAY4YHOWN KapTUHbI
MMpa, POSIn XMMUX B NO3HAHUK
SIBNEHU Npupoabl, B
POPMUPOBAHMNM MbILLSIEHUST U
KynbTypbl IMYHOCTH, ee
PYHKUNOHAMNBHON rPamMoTHOCTH,
HeobxooMMOK ANs peLleHns
NPaKTUYECKMX 3aa4 U SKOJTOMMYECKM
000OCHOBAHHOIO OTHOLLEHNS K
CBOEMY 340POBbIO Y NPUPOAHOWN
cpeae;

MP6 02. BnageHne cuctemomn
XUMUYECKMX 3HAHUI, KOTOpas
BKMNtOYaeT: ocHOoBoMNonaratwume
MOHATUSA (XMMUYECKNI 3NIEMEHT,
aToM, ANEKTPOHHasA obonoyka
aToma, s-, p-, d-aNeKTpoHHbIE
opbuTanu aTomMoB, MOH, MOJEKYNa,
BaNeHTHOCTb,
3ANEeKTPOOTPULATENBHOCTD, CTEMNEHb
OKUCNEHUS, XMMU4ecKkas CBs3b,
MOJb, MOSISIpHAs Macca, MOMSIPHbIN
06bem, yrnepogHbIi cKener,
dyHKUMOHaNbHasa rpynna, pagukan,
n3omepus, U3SoMepbl,
rOMOJSIOTMYECKUI PSS, TOMOIIONy,
YrNeBOAOPOALI, KUCNOpoa- U
asoTcogepKalline coeauHeHus,
Ovonornyeckn akTUBHbIE BELLIECTBA
(yrneBogabl, xupbl, 6enku), MOHOMEP,
nonvMMep, CTPYKTYpHOE 3BEHO,
BbICOKOMOJEKYNSAPHbIE COEAUHEHMS,
KpucTannuyeckas peLueTka, Tunbl
XUMUYECKUX peakunn
(okucnuTernbHo-
BOCCTaHOBUTENbHbIE, 3K30-U
3HOO0TEPMUYECKME, PEeAKLMM MOHHOIO
obmeHa), pacTBoOp, aNeKTPONUTLI,

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

2 JIMcUMNIIMHAPHBIE PE3YJIBTAThl OCYHIECTBISIOTCA B COOTBETCTBUHU C TPEOOBAHUAMH K NPEAMETHBIM PE3yJIbTaTaM
6a3zoBoro yposus (ITP6), ycranonerasiMu @I'OC COO (ITpukaz MunobpHayku Poccun ot 17.05.2012 Ne 413
(penaxmms ot 27.12.2023 1.), ¢ COXpaHEHHEM HCXOJTHOI HyMepaIuu.




— BbISIBNATb 3aKOHOMEPHOCTN MU
npoTUBOpPEUUSs B
paccmMaTpuMBaeMbIX SBMEHUSIX;

—  BHOCUTb KOPPEKTMBbI B
OEATENbHOCTD, oueHuBaTb
COOTBETCTBUE pes3ynbTaToB
uensam, oueHuBaTb pUCKK
NocrneacTBUN AeATENbHOCTY;

— pasBuBaTb KpeaTuBHoe
MblLLNIEHNE npu peLleHnm
YKM3HEHHbIX Npobnem.

0) 6a3oBble uccnegoBaTtenibCkme

OeNCTBUS:

— BfageTb HaBblkaMu  y4ebHo-
nccnegoBaTenbCKom 7]
NPOEKTHOM 0eATenbHOCTH,
HaBblkaMu paspeLueHus
npobnewm;

—  BbISIBNATb NPUYMHHO-
cnencTBeHHbIe CBS3U n
aKTyanuaupoBaTb 3agauvy,
BblOABUraThb rmnoTtesy ee
peLUeHns, HaxoauTb aprymMeHTbl
Ons gokasaTenbCTBa  CBOUX
YTBEPXKOEHUN, 3afjaBaTtb
napameTpbl " Kputepuu
peLleHus:;

— aHanu3MpoBaTb MOSyYeHHble B
xone peLueHus 3agayn
pes3ynbTaThl, KpUTMUYECKN

oueHumBaTb UX OOCTOBEPHOCTb,
nporHo3mpoBaTb WU3MEHEeHune B
HOBbIX YCINOBUAX;

— YMeTb NepeHOCUTb 3HaHUA B

no3HaBaTesIbHYH n
NpPaKkTU4eCKyro obnactu
XnN3HeOeATeNbHOCTH;

—  YMETb UHTerpupoBatb 3HaHUS U3
pasHblX NpeaMeTHbIX obnacTei;

— BblaBUraTb HOBblEe naem,
npeanaratb opurMHanbHble
noaxofbl U peLleHuns;

— CcTaBuTb npobnembl M 3agayu,
Jonyckawowe anbTepHaTUBHbIE
peLleHmst.

HEeaneKTPoOnuTHl,
aneKkTponuTUyeckas auccoumauus,
OKUCTUTENb, BOCCTAHOBUTENb,
CKOPOCTb XMMWNYECKOW peakuuu,
XMUMUYECKOE paBHOBECUE), TEOPUN U
3aKOHbI (TEOPUST XMMUYECKOTO
CTPOEHUS OpraHMYeCcKnX BELLECTB
A.M. bBytneposa, Teopus
3ANEeKTPONUTUYECKON AnccoumaLmm,
nepuogunyeckmi 3akoH [.U.
MeHpeneeBa, 3aKOH COXpaHeHMUs
Macchbl), 3aKOHOMEPHOCTWU,
CYMBOIMUYECKUIA A3bIK XUMUU,
drakTonormyeckne cBeaeHms o
CBOWCTBax, cocTaBe, Nofny4yeHumn n
6e3onacHOM MCMNonb30BaHNM
BaXKHENLLNX HEOPraHUYECKUX U
OpraHn4yeckux BeLLlecTB B ObITy U
npakTU4eckon AeaTenbHOCTH
YernoBeka;

MP6 03. cdoopMMpOBaHHOCTb
YMEHUI BbISABNATL XapaKkTepHble
NPU3HaKn n B3auMOCBA3b U3YYeHHbIX
MOHATUI, MPUMEHSTb
COOTBETCTBYIOLLME NOHATUS NP
ONMcaHUM CTPOEHUS U CBONCTB
HEeopraHM4YecKNx N OpraHNYeCcKmx
BELLECTB U UX NpeBpaLLeHnii;
BbISIBNATE B3aMMOCBSA3b XUMUYECKNX
3HaHWUN C NOHATUAMM U
npeacTaBneHNs MU apyrmx
€CTEeCTBEHHOHaY4HbIX NPeaMETOB;
NP6 04. cchopMnpoBaHHOCTb
YMEHUI NCNosib3oBaTb
HaMMEHOBaHUSA XMMUYECKNX
CoeINHEHUN MeXAYHapOAHOro
COl03a TEOPETUYECKOWN Y MPUKNAgHON
XUMUU U TPUBUATTbHBIE HA3BaHWS
BaXKHeNLINX BELLECTB (3TUNEH,
aueTuneH, rmuuepuH, deHon,
dopmanbaerns, yKCycHasi Kucrnora,
FMUUWH, YrapHbli ras, yrinekncnbin
ras, aMmmuac, ralleHasi U3BecTb,
HeralwleHas n3BecTb, MMTbEBAs coaa
W opyrux), CocTaBnATb OpMyrbl
HeopraHM4yecKnx N opraHN4ecKmx
BELLEeCTB, YpaBHEHUS XUMUYECKUX
peakumii, 06 BACHATb UX CMbICTT;
noaTBepPXAaTb XapaKTepHble
XUMUYeCKMe CBONCTBA BeLLEeCTB
COOTBETCTBYHOLLMMMU
3KCNEPUMEHTaMM 1 3anncamm
YpaBHEHUN XUMUYECKNX peaKLni;
NP6 05. cdhopmMmMpoBaHHOCTb
YMEHU yCTaHaBNMBaTb
NPUHaANEXHOCTb U3YYEeHHbIX




HEeopraHN4YecKknUx N opraHN4ecKmnx
BELLECTB K OnpeAerieHHbIM Krnaccam
W rpynnam CoeauHeHun,
XapakTepusoBaTtb UX COCTaB U
Ba)KHelLLNe CBOWCTBA; onpenenstb
BUObl XMMUYECKUX CBA3EN
(koBaneHTHas, MOHHas,
MeTannuyeckasi, BogopoaHas), Tunbl
KpUCTann4eckmx peLleTok
BELLLECTB; KnaccuduumpoBaTb
XUMUYECKMNE peakunu;

MP6 07. cdhopmMMpOBaHHOCTb
YMEHU NPOBOAUTL pacyeThbl Mo
XUMU4EeCKMM chopmynam u
YPaBHEHUSAM XMMUYECKUX peaKLmnii C
ncnonb3oBaHNeM hU3NYECKUX
BEMNWNYMH, XapaKTepU3YHoLLMX
BELLleCTBa C KONMMYECTBEHHOM
CTOPOHBbI; Macchl, obbema
(HopmanbHbIe YCroBWst) ra3os,
KONn4ecTBa BELLECTBa;
MCMOnb30BaTb CUCTEMHbIE
XUMUYECKME 3HAHUS ANSA MPUHATUS
PELLUEHUN B KOHKPETHbIX XXM3HEHHbIX
CUTYyaUUsIX, CBSA3AHHbIX C
BELLECTBAMM U UX NPUMEHEHNEM.

OK 02. Ncnonb3oBaTb
COBpEMEHHbIe cpecTBa
noucka, aHanusa u
WHTepnpeTauuu
WHopMaLnn 1
WHOPMaLMOHHbIE
TexHonorum ans
BbINOMHEHNs 3agay
npodg)eccuoHarnbHoON
OesaTernbHOCTH

JInyHOCTHBLIE pe3ynbTaTbl
AOJIXHbl OTPpaXaTb B YaCTu:
UeHHOCTU HAay4YHOro Nno3HaHuA:

—  cOpMUPOBAHHOCTb
MUWUPOBO33pEHNS,
COOTBETCTBYHOLLENO
COBpPEMEHHOMY YPOBHIO
pasBUTUSA Hayku "
obLLecTBeHHOM NPaKTUKN,
OCHOBaHHOTO Ha awvanore
KynbTyp, cnocobcTByloLWEro

OCO3HaHW CBOero Mecta B
NONUKYNbTYPHOM MUPE;

—  COBEpLUEHCTBOBaHMWE A3bIKOBOW U
yuTaTeNbCKOM  KynbTypbl  Kak
cpeactea B3aVMOAENCTBNSA
Mexay niogbMU U NO3HaHUS
MuUpa;

— OCO3HaHWe LEHHOCTU Hay4HoW
OEATENbHOCTMH, rOTOBHOCTb
OCYLLECTBMATb  MPOEKTHYIO U
nccnegoBaTenbCKyto
AeATEeNbHOCTb UHAMBMAYANBHO U
B rpynne.

MeTanpeameTHble pe3ynbTaTtbl

AOJMKHbI OTPaXaThb:

OBnageHue yHMBepcarnbHbIMU

y4e6HbIMU NO3HaBaTeNbHbLIMU

OeNCTBUSIMU:

B) paboTa ¢ uHcdopmaumen:

— BrageTb HaBblkaMW MOMyYeHUs
nHdopmMaumMm 13 UCTOYHUKOB

OucumnnuHapHble (NpeaMeTHbIe)
pe3ynbTaTbl U AOMMKHbI OTPaXaThb:
MP6 06. BnageHne OCHOBHbIMU
MeToAaMu Hay4yHOro No3HaHUs
BELLECTB U XMMUYECKNX ABMEHWN
(HabniogeHne, nsmepeHue,
3KCMEPUMEHT, MOAENNPOBAHME);
MP6 07. cdoopMMpOBaHHOCTb
YMEHU NPOBOAUTL pacyeThbl Mo
XUMUYECKMM dhopMynam u
YPaBHEHUSAM XUMUYECKUX PEaKLMIA C
ncnonb3oBaHNeM hU3NYECKUX
BEMMWYVH, XapaKTepU3YHLLMX
BELLECTBA C KONMMYECTBEHHON
CTOPOHBI: Macchl, obbema
(HopmarnbHbIe YCroBWst) ra3os,
KOnv4ecTBa BELLECTBa;
MCrnonb3oBaTb CUCTEMHbIE
XUMUYECKME 3HAHUS ANsi NPUHATUSA
peLUEHNI B KOHKPETHbBIX XXM3HEHHbIX
CUTyaUUsiX, CBA3aHHbIX C
BELLECTBAMM U UX NPUMEHEHNEM;
MP6 08. cdhopmMMpoBaHHOCTb
YMEHMWIN NNaHNpPOBaTh U BbIMONHSATH
XUMUYECKUIA SKCMIEPUMEHT
(MpeBpaLLeHns opraHMYecKnx
BELLECTB MNpU HarpeBaHuu,
nony4YyeHne aTuneHa n n3yvyeHune ero
CBOWICTB, Ka4eCTBEHHbIE peakLnn Ha
anbAaernpl, kpaxmar, YKCYCHYH
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pasHbIX TUMOB, CaMOCTOSTENbHO
OCYLLEeCTBMSATb MOWUCK, aHanus,
cucTeMaTusaunto "
MHTepnpeTaumio  MHopmaLun
pasnnyHblX BMOOB U  hopMm
npeacTaBneHus;

— co3gaBaTb TEKCTbl B pasfM4HbIX
dopmatax ¢ y4eToM HazHaveHUs

MHopmMaumn 7] Leneson
ayauTopuu, BblOMpas
onTuManbHyo dopmy
npeacrasneHns "
BU3yanusaumu;

—  OleHMBaTb OOCTOBEPHOCTb,

NernTUMHOCTb MHcpopmauun, ee
COOTBETCTBME  NpPaBOBbIM U
MOpanbHO-3TUYECKUM HOpMaM;

— Bnagetb HaBblKaMm
pacno3HaBaHus W 3aluTbl
nHdopmaumm, MHHPOPMaLMOHHOM
6e3onacHOCTU NMMYHOCTH.

KUCNOTY; AeHaTypauus 6enkos npu
HarpeBaHun, LBeTHbIE peakumm
©enkoB; NpoBOANTL peakLmmn
WMOHHOrO 06MeHa, onpeaensaTs cpeny
BOOHbIX PaCTBOPOB, KAYECTBEHHbIE
peakunn Ha cynbdaT-, kKapboHaT- n
XINOPWA-aHNOHbI, Ha KaTUOH
aMMOHUS; peLuaTb
3KCnepumeHTanbHble 3a4ayv no
Temam "MeTannsl" n "Hemetanns!")
B COOTBETCTBUM C NpaBuriamu
TEXHWKM 6e30nacHoOCTM npu
obpalLeHnm ¢ BeLecTBamn 1
nabopaTtopHbiM 06opyaoBaHNEM;
npeacTaBnsaTe pesynbTaThl
XMIMUYECKOrO 3KCNepUMeHTa B
dhopme 3anucu ypaBHEHWN
COOTBETCTBYIOLUNX peakuni n
dopmynunpoBaTb BbIBOAblI H8 OCHOBE
3TUX pe3ynbTaTos.,;

MP6 09. cdoopmMMpOBaHHOCTb
YMEHNs aHann3nmpoBaTb XMMUYECKYIO
nHdopmaumio, nonyyaemyro ns
pasHbIX MCTOYHWUKOB (CpeacTB
MaccoBOW UHopmauun, ceTb
NHTepHeT 1 gpyrue).

OK 04. 3 dhekTnBHO
B3anMoaencTeoBaTb U
paboTaTb B KONSIEKTUBE
1 KoMaHae

JInyHOCTHBIE pe3ynbTaThl

OOIMKHbI OTpaXaTb B YaCTu:

rpaxAaHCcKoro BOCNUTaHUA:

— TOTOBHOCTb BECTW COBMECTHYIO
JedaTenbHOCTb B UHTepecax
rpaxkgaHckoro obLecTsa;

— YMeHue B3aMMOAEencTBOBaTb C
coumanbHbIMU  MHCTUTYTamMn B
COOTBETCTBMMU C NX PYHKUUAMU U
Ha3Ha4YeHnem.

MeTanpegmeTHble pe3ynbTaTthbl

OOJMKHbI OTpaxaTb:

OBnapeHue yHUBepcanbHbIMU

KOMMYHUKaTUBHbIMU

OeNCTBUAMMU:

6) coBMecTHas AeATeNbHOCTb:

— nMoHUMaTb WM Ucnonb3oBaTb
npevmMyllectBa KOMaHOHOM WU
NHAMBUAYansHom paboThl;

— MpUHUMaTbL Uenn COBMECTHOM
0eaTenbHOCTU, OpraHn3oBbLIBaTb
N KOOPAWHWPOBATb OENCTBUS MO
ee [OOCTWXKEHMWIO: COCTaBNATb
nnaH OencTBui, pacnpenendrtb

ponu c y4yeToMm MHEHUN
Y4aCTHUKOB obcyxaatb
pe3yrnbTaTbl COBMECTHOM
paboThbl;

—  KOOpPAMHMPOBATb W BbINOMHATH
paboTy B YyCrnoBUsiX peanbHoro,
BMPTYyanbHOro "

OucunnnuHapHbie (NpeaAMeTHbIe)
pe3ynbTaTbl U AOMMKHbI OTPaXaThb:
NP6 08. cdhhopmMMpoBaHHOCTb
YMEHMWIN NNaHNpoBaTh W BbIMOSHSATb
XUMUYECKUI SKCMEPUMEHT
(NpeBpaLLeHnst opraHN4ecKnx
BELLECTB MpW HarpeBaHuu,
nonyyeHvne aTuneHa u n3yvyeHune ero
CBOWCTB, Ka4eCTBEHHbIe peakuun Ha
anbAaernpl, kpaxmar, YKCYCHYH
KUCNOTY; AeHaTypauus 6ernkoB npu
HarpeBaHuW, LBETHbIE peakumm
©enkoB; MPoBOAMTL peakuun
MOHHOro o6MeHa, onpeaensTs cpeny
BOAHbIX pacTBOPOB, KAYECTBEHHbIE
peakuun Ha cynbdaT-, KapboHaT- un
XINOpPUA-aHWOHBI, Ha KaTUOH
aMMOHWS; pellaTb
aKCnepuMeHTanbHble 3agayn no
Temam "Metannel" n "HemeTtannb!")
B COOTBETCTBMM C NpaBunamm
TEeXHUKM Ge3onacHoOCTK Npwm
obpalleHnn ¢ BelecTBamu u
nabopaTtopHbIM 060pyaOBaHNEM;
npeacTaBnsTb pe3ynbTaThl
XMUMWYECKOro 3KCMEepUMEHTa B
dopme 3anmcu ypaBHeEHUN
COOTBETCTBYIOLUUX peaKkunii 1
hopMynunpoBaThb BbIBOAbI HA OCHOBE
3TUX pe3ynbTaToB.




KOM6MHMpOBaHHOFO

B3aUMOJENCTBUS;

—  OCYLLEeCTBNSATb NMo3UTMBHOE
cTpaTermyeckoe noBefeHne B
pasnuyHbIX cUTyaumsix,
NposiBNSATbL TBOPYECTBO n
BOOOpaxxeHue, ObITb

WHULMATVBHBIM.
OBnageHue yHMBepcarnbHbIMU
perynAaTMBHbIMU AeNCTBUAMM:

r) npuHATUE cedsa n apyrux

nogen:

—  NPWHMMaTb MOTMBbLI U apryMEHTbI
apyrux nwoogen npu  aHanuse
pes3ynbTaTtoB AeATENbHOCTY;

— npw3HaBaTb CBOE NpaBO M NpaBo
OpPYrvX NO4en Ha oWmnobKy;

— pasBuBaThb CMocobHOCTb
noHMMaTe MUp C  NO3vuuu
ApYroro yenoseka.

OK 07. CopeictBoBaTth
COXPaHEHUIO
OKpY>KatoLLen cpeapl,
pecypcocbepexennto,
NPUMEHATb 3HaHNs 06
N3MEHEHUN KnumarTa,
NpUHUMNbLI 6epexnmeoro
Npon3BOACTBA,

3 HEKTUBHO
JencTBoBaTh B
Yype3BblYalrHbIX
cuUTyauusix

JInyHOCTHbIE pe3ynbTaThbl
OOMKHbI OTPaXaTb B YacTu:
3KONOrn4ecKoro BOCNUTaHUA:

— cdhopmmpoBaHHOCTb
3KOJIOrMYECKON KynbTypbl,
MOHVMaHWe BINSHNSA COLManbHO-
3KOHOMMWYECKMX MPOLECCOB Ha
COCTOSiHME npMpoaHou n

coumnanbHon cpenbl, OCO3HaHune
rnobansHoro Xapakrepa
9KOJ10I’M4YEeCKnx r|po6neM;

— nnaHupoBaHue n

OCyLleCTBfeHne [Oeuctesun B
OKpyXalllen cpede Ha OCHOBe
3HaHUA  uenem  YyCTOWYUBOIO
pa3BUTUSA YENOBEYECTBA;

— aKTMBHOEe HenpuaTne OencTBuMd,
NPUHOCSLLNX Bped OKpyKatoLen
cpege;

—  YMeHue NPOrHo3mpoBaTb
HebnaronpusaTHbIE
aKonormyeckue nocnencTeus
npegnpuHMMaemMbiX  AENCTBURA,
npegoTepaLwaThb Ux;

- pacluvpeHue onbiTa
OeATenbHOCTU  3KONOrMYecKo
HanpaBneHHOCTH.

MeTanpegmeTHble pe3ynbTaTthbl
OOJDKHbI OTpaXaThb:
OBnageHue yHMBepcarbHbIMU
y4eOHbIMU NO3HaBaTesNIbHbIMU
AeNCTBUAMM:

B) paboTta ¢ MHdopmaumen:

—  ucnonb3oBaThb cpeacTtea
WHOPMaLIMOHHbBIX "
KOMMYHUKALNOHHBLIX TEXHOMOrn
B peLueHmmn KOFHUTMBHbIX,
KOMMYHWUKaTUBHbIX "

OpraHn3aunoHHbIX 3agad C

OucunnnuHapHbie (NpeaAMeTHbIe)
pe3ynbTaThl U AOJMKHbI OTPaXaThb:
MP6 01. cdoopMMpPOBaHHOCTb
npeacTaBneHnin: 0 XMMUYeCKon
COCTaBnAOLLEN
€CTEeCTBEHHOHaY4YHOWN KapTWHbI
MUpa, PO XMMUX B NMO3HAHUK
SIBNEHWN NpMpoabl, B
HPOPMUPOBAHMNMN MbILLSIEHUS 1
KynbTypbl IMYHOCTH, €€

P YHKUMOHANbHON rPaMOTHOCTH,
HeobOXxo4MMoN ANs pelleHns
NPaKTUYECKMX 3aa4 U IKONTOMMYECKM
060CHOBAHHOIO OTHOLLEHMS K
CBOEMY 340POBbLI0 Y NPUPOLHOWN
cpeae;

NP6 10. cdopmMMpOBaHHOCTb
yMeHun cobnoaatb npaeBumnia
3KOJOrMYecKm LienecoobpasHoro
noeseaeHus B ObITY M TPYAOBON
OesATeNbHOCTU B LENSAX COXPaHEHNS
CBOETr0 3J0POBbS N OKpyXatoLlem
NPUPOAHON Cpeabl; y4UTbIBATb
ONacHOCTb BO3ENCTBUSA Ha XUBblE
OpraHu3mbl onpeaeneHHbIX
BELLECTB, MOHMMAs CMbICI
nokasartens npenenbHon
OOMyCTUMOWN KOHLEHTpaLNN.




cobntogeHnem TpeboBaHui
3ProHOMUKM, TEXHUKM
©e3onacHocTu, TUINEHBI,
pecypcocbepexeHnsi, npaBoBbIX
M 3TUYECKUX  HOPM,  HOPM
WHpOpMaLIMOHHON

6e3onacHoCTM.

MK 1.2. OcywecTBnATb 3HaTb

06paboTKy,
noaroToBKYy OBOLLEN,
rpm6os, pbibbI,
HepbIGHOro BOAHOro
CbIpbA, Msica,
AOMaLlHen NTUlbl,
AWNYM, Kporuka.

MK 2.2. OcywecTBNATL
npuUroToBIeHue,
HenpoAomK1UTeNnbLHoe
XpaHeHue GYyNbLOHOB,
OTBapoB
pasHoobGpas3Horo
accopTUMeHTa.

MK 2.4. OcywecTBNATL
NpUroToBIeHue,
HenpoAomK1UTeNnbLHoe
XpaHeHue ropsumx
coycoB
pasHooGpa3Horo
accopTUMeHTa.

MK 3.2. OcywecTBNATb
NpUroToBIeHue,
HenpoAomK1UTeNnbLHoe
XpaHeHue XONnoAHbIX
CoycoB, 3anpaBokK
pa3HooOGpasHoro
accopTUMeHTa.

- 3-1 ycnoBMsA U CPOKU XpaHEHUA 3K30TUYECKUX U peAKUX BUAOB CbIPbA:
oBolUen, rpmboB, pbiObl, HEPLIOGHOrO BOAHOrO ChIPbSA, AUYU, CYMNOB,
COYyCOB, ropsiuuMx 6nwa, Aul, TBOpora, cbipa, KyNnMHapHbIX U3genun,
3aKyCOK CJIOXKHOrO acCOpPTUMEHTa OBOLUEeN, rpuboB, pbiobl, HEPbLIOHOrO
BOAHOIO CbIpbf, AOMAaLIHEW NTULbI, AUYMU, KPONUKa, nonydabpukaToB
13 HUX/ cynoB, COyCcOB, ropsYmMx 654, KyfIMHapHbIX U3aenun, 3aKkycok/

canaTtoB, XOnogHbIX OntoA, KynMHapHbIX  U3OeNUN,  3aKyCoK
pa3Hoobpa3Horo accopTumeHTa/ XonoAHbIX U ropsAYNX cCragkux énropn,
AecepTtoB, HanUTKoB/ XNe6OOYMOYHbLIX, MYYHbIX KOHAUTEPCKUX
n3penun;

- 3-2 cnocoGbl CcOXpaHeHMsi NULWEBOM LEHHOCTM NPOAYKTOB nNpu
NPUroToBMNEHUHU;

- 3-3 npaBua NpUMeHeHus1 apoMaTUYECKNX, KpacALINX BeLLeCTB, CyXUX
cMecel U TOTOBbIX OTAENO4YHbIX NonydabpuKaToB MPOMBbILSIEHHOrO
npousBoAacTBa

YmeTb
- Y-1 o6pabaTbiBaTb TpaguUUOHHble BMAbl OBOLWEWN, rPnboB, pbidbI,
HepbIGHOro BOAHOIO CbIpbs, NTULbI, ANYY;
- Y-2 cob6niogate npaBuna CoO4YeTaeMoCTH,
NpPOoAYKTOB.

B3anMo3aMeHAeMOoCTHn

1.2.3 LleneBble opueHTUpPLI, hopMnpyembie B NpoLiecce 0OCBOEHUA Y4eOHON ANCLUNIINHBI
NnQg.03 Xumma, B coOTBETCTBUM C nporpammon BocnutaHma no npodeccun 43.01.09 [Mosap,
KoHOUTEp.

O6o3HauyeHue LieneBble opueHTUPbI

OCO3HaHHO BblpaXKalwLMA CBOK POCCUMACKYI0 TPaXXAaHCKY MNPUHALNEXHOCTb
(MOEeHTMYHOCTD) B NOSNNKYNbTYPHOM, MHOroHaLnoHanbHOM 7]
MHOIOKOH(hECCMOHAITbHOM POCCUIACKOM 00LLeCcTBEe, B MMPOBOM COOOLLECTBE.
CosHawwun CBOE €fVMHCTBO C HapodoMm Poccum Kak MCTOYHMKOM BRactu U
CyObEeKTOM ThiCAYENEeTHEN POCCUMCKON rocyaapcTBeHHOCTH, ¢ Poccuickum
rocygapCcTBoM, OTBETCTBEHHOCTb 3a €ro pasBuTWe B HacTosiem u Oyayuiem Ha
OCHOBE NCTOPUYECKOTO NpocBeLLeHus, POCCUIACKOro HaLMOoHanbHOro
MCTOPUYECKOro CO3HAHWSI.

MposBRSAKLWUA rpaXxaaHCKO-NaTPMOTUYECKYD MO3ULMKD, TOTOBHOCTb K 3alimTe
PoavHbl, cnocobHbI apryMeHTUPOBaHHO OTCTanmBaTb CyBEPEHUTET N JOCTOUHCTBO
Hapoga Poccun u  PoccuiACKOro rocygapctBa, COXpaHaTb U 3awWuwaTh
MCTOPUYECKYIO MpaBay.

LIO 1

Lo 2

Lo 3
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LIO 4

OpUWEeHTUPOBaHHbIV Ha aKTUBHOE rPaXKOaHCKOe y4acTue B COLManbHOMOMUTUYECKUX
mpoLeccax Ha OCHOBE YBaXEHWA 3akoHa W npasBonopsaka, npas u csobof
corpaskaaH.

Lo 5

OcCoO3HaHHO M JesATenbHO BblpaXaloLwWun HenpusTve nbon AUCKPpUMUMHALMK MO
coumanbHbIM, HauWOHanNbHbIM, PacoBbIM, PEMUIMO3HbLIM NPU3HaKkam, NPosiBreHun
3KCTpEMM3Ma, TEpPPOPU3Ma, KOPPYNLUN, aHTUroCyaapCTBEHHON OEATENBHOCTM.

Lo 8

CosHawowuini  NpUYacTHOCTb K MHOroHauuMoHanoHoMy Hapogy Poccuiickon
depepaumm, OTedecTBy, 06LLEPOCCUNCKYIO MOEHTUYHOCTb.

Lo 10

MposiBnAlOWMI yBaXXeHUE K COOTEeYeCTBEHHMKAM, NPOXMBAKOLWUM 3a pybexom,
noadepXxuBamlWmMi  MX MpaBa, 3alWMTy WX WHTEPECOB B  COXPaHEHUM
00LEepOCCUINCKON MOEHTUYHOCTMW.

Lo 21

CobniogatoLwuin npasuna NMYHON U obLLLEeCTBEHHOW 6e30MmacHOCTU, B TOM 4ucne
GesonacHoro noseaeHUsl B MHpopMaLMOHHON cpefe.

Lo 36

[lesTenbHO Bbipaxalowuii nosHaBaTeslbHble MHTEPEChl B pasHbiX MPeaMEeTHbIX
obracTax ¢ y4ETOM CBOMX MHTEPECOB, CMOCOGHOCTEN, AOCTWKEHWUIA, BbIGPAHHOTO
HanpaeneHns Npod)eccuoHanbHOro 0bpas3oBaHUsi U NOATOTOBKU.

0O 41

PassmBaowmin - 1 NpUMEHAIOWNA  HaBblkM  HaAOMNIOAEHWs, HakonneHus wu
cuctematmsaumm  GakToB, OCMBICIIEHMS OMbiTa B €CTECTBEHHOHAyYHON U
rymaHuTapHon obnacTtax nos3HaHus, mccriegoBaTenbCkov M NpodeCcCuoHarnbLHON
AeATenbHOCTU.

L0 44

CosHawwun cBO MNO3MLMI0 aKTMBHOMO U OTBETCTBEHHOrO uYrieHa pOCCVIVICKOFO
obuwecTBa, OCO3HalOLLEro CBOMU KOHCTUTYLUMOHHbIE nMNpaBa WU 0b6sa3aHHOCTH,
yBaxawuwlero 3akoH U npaBonopsanok, obnapatoilero 4yBCTBOM cobcTBEHHOIO
OOCTOMHCTBA, OCO3HAHHO nMNpUHMMaKLWero TpaanuMOHHblIe HauWOoHallbHble W«
obuievenoBeyeckne r'ymMaHucTn4yeckme n nemMokKkpatTn4eckme LEHHOCTU.
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2. CTPYKTYPA N COOEPXAHUE YYEBHOW OUCLIUMIINHBI

2.1. O6bem yyebHON ANCLUNIIUHBLI U BUALI y4eOHOW paboTbl

Bup yye6HoM paboThbl O61bem B yacax
O61bem ob6pa3oBaTenbLHON NPOrpaMmMbl AUCLUNSTUHBI 144

B T.u.

OcHOBHOe cogepXxaHue 132

BT. Y.

TeopeTuyeckoe obyyeHne 46
npakTu4eckne 3aHaTus 54

nabopaTopHble 3aHATUS -

CamocTtosiTenbHas paboTta 6
MpodeccuoHanbLHO-OpUEeHTUPOBaAHHOE coaepXkaHue (coaepxaHue

npuknagHoro moayns) 32
BT. Y.

TeopeTuyeckoe obyyeHne 4
npakTu4eckne 3aHaTus 28
MpomexyToyHas aTTecTaumsa B Buge 3k3ameHa (2 cemecTp) 6
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2.2. TemaTu4yeckuin nnaH u copgepxxaHue y4yebHon gUCUUNNNHbI «XUMUA»
Koabl komneTeHUun,
HanmeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OpUEHTUPOBAaHHOE), O6bem ¢opmMuposaHuio
pa3genoB U TeM npakTu4Yeckue 3aHATUA, NPUKNagHoON Moaysb YyacoB KOTOPbIX
cnocobcTByeT
3NeMEHT NporpamMmbl
1 2 3 4
1 cemecTp 72:
36 nek.,
36 np.
Paspgen 1. TeopeTuyeckne 0CHOBbI XMMUMN 32
Tema 1.1. CopepxaHue y4ebHoro matepmana 4 OK 01
OCHOBHbIe Xyumnyeckmin anemeHT. AToMm. Agpo atoma, M30Tonbl. ONeKTpoHHas obonouvka. dHepreTuveckme 2 Lo 1-5,8,10,21,
XUMUYECKUEe MOHATUA U | YPOBHKN, NOAYPOBHU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OcoOeHHOCTM pacnpeaeneHns 36,41,44
3aKOHbIl, CTPOEHue 9MNEeKTPOHOB MO opbutansM B aToMax 3MEeMEHTOB MepBbiX YETbIpEX MNEepuodoB. JNEKTPOHHas
aTOMOB XMMMUYECKUX KOHdurypauust atomoB. OCHOBHbIE XMMUYECKME 3aKOHbI.
anemMeHToOB MpakTuyeckue 3aHATUA
MpakTunyeckas padorta Ne1. «OCHOBHbIE KONMNMYECTBEHHbIE 3aKOHbI B XMMUW 1 pacyeThl MO YpaBHEHWAM 2
XUMUYECKUX peakLnny.
OTHOCcuTENbHBIE aTOMHasi U MonekynspHass maccbl. MonsipHass macca. KonmyecTBo BellecTBa.
MaccoBas gonsa BewecTBa. 3akoH ABoragpo. MonsipHbii o6bem rasoB. OTHOCMTENbHASA MAOTHOCTb
rasoB. PacyeTbl N0 ypaBHEHUSM XMMUYECKUX peakuuin ¢ MCNonb30BaHNEM MacCoBOW J0NU BeLLecTBa,
obbema (HopMarsbHble YyCrnoBUs) ra3os, KONMYECTBA BeELLECTBa
Tema 1.2. CopepxaHue yyebHoOro matepmana 4 OK 01, OK 02
MNepuoaunyeckuin 3akoH | Mepunoaudeckasa cuctema xmmmudeckmx anemeHtos .M. Menaeneesa. CBsA3b Nepuoanyeckoro 3akoHa 2 NK1.2, MK 2.2,
u Nepuoguyeckasn n lMepuoamyecko CUCTEMbI XUMUYECKUX INIEMEHTOB C COBPEMEHHOW Teopuen CTPOEeHMsI aTOMOB. MK2.4T1K3.2
cUCTeMa XMMUYECKUX 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX INTIEMEHTOB, 00pa3yeMbiX MU NMPOCTLIX U CITOXHbIX Lo 1-5,8,10,21,
anemeHToB [. U. BeLecTB MO rpynnam v nepvogam lepnoamMyeckon cuctembl. 3HayeHne NepmoanyecKkoro 3akoHa u 36,41,44
MeHpeneeBa, X CBA3b | cUCTEMbI XMMUYECKUX aneMeHToB .M. MeHOeneeBa B pa3BUTHM HaYKW.
C COBpPEeMEHHOM TemaTuKa NpPakTUYECKUX 3aHATUN
Teopuen CTpoeHus MpakTuyeckoe 3aHaATUe Ne2 PelleHne NpakTUYECKMX 3a4aHuMM Ha COCTaBfiEHUE 3NEKTPOHHO- 2

aToOMoOB

rpadpuyecknx popmyn anemeHToB 1-4 nepnoaos.

YcTaHoBneHne CBSA3M MeXgy CTPOeHMeM aToOMOB XUMWYECKUX 3JMeMEHTOB U Mepuofuyeckum
U3MEHEeHNeM CBOWCTB XMMWYECKMX SNEMEHTOB W UX COEAMHEHUW B COOTBETCTBUWU C MONOXEHUEM
Mepuvoanyeckon cuctembl. PelleHne npakTUKO-OPUEHTUPOBAHHBLIX TEOPEeTUYEeCKUX 3afdaHun Ha

Xapakrepn3aunto XMMNM4eCcKnx afieMeHToB «MeTannunyeckne / HemeTannnM4yeckne CBONCTBa XMMUYECKNUX
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB v Tem npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3NeMEHT NporpamMmbl
1 2 3 4
3M1eMEHTOB B COOTBETCTBUN C UX 3NIEKTPOHHBLIM CTPOEHUEM U MOSIOXEHUEM B NEPUOJNYECKON CUCTEME
xummnyecknx anemeHtoB .M. MeHgeneesay
Tema 1.3. CopepxaHue yyebHoro marepumana 4 OK 01
CtpoeHue BellectBa U | CTpoeHue BellecTBa. Xummuyeckass cBA3b. Buabl XMMMUYeckon CBA3W (KOBaneHTHas HemonsapHas u 2 Lo 1-5,8,10,21,
npupoaa XMMnN4YecKkomn nonsdpHasi, MOHHada, meTannudeckasi). MexaHusmbl 0b6pa3OBaHUSA KOBANEHTHOW XMMUYECKOW CBA3MU 36,41,44
cBa3n. MHoroo6pasne | (0GMeHHbIN 1 JOHOPHO-aKLENTOpHbIN). BooopoaHas cBA3b. BaneHTHOCTb. ONeKTpooTpuLaTensHOCTb.
BellecTB CrteneHb okmcneHus. VIoHbI: KaTUOHbI 1 aHWUOHbI
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTnyeckas pabota Ne3. «CTpoeHwne BellecTBa 1 Npupoaa XMMUYECKOWN CBA3NY. 2
[leMoHCTpauua mogenen Kpuctanndeckux pelleTok: NOHHON (Xnopug HaTpusl), aToMHon (rpaduT u
anmas), MONeKynspHou (yrnekucnbl ras, noA), MeTannnyeckon (HaTpumn, mMarHuin, meas). PelweHune
NPaKTUYECKMX 3a4aH1IN Ha COCTaBIEHME SNEKTPOHHO-rpadmnyeckmx dhopmyn anemeHToB 1—4 nepnogos
Tema 1.4. CopepxaHue yyebHoro marepumana 4 OK 01, OK 02, OK 04
Knaccudmkaums, Knaccudumkauusa HeopraHudeckux BeLlecTB. HoOMeHknaTypa HeopraHuW4eckux BeLecTB (OKCuAabl, 2 Lo 1-5,8,10,21,
N HOMeHKnaTtypa rMapoKcuapl, KUCroTbl, conu). BelectBa MOMNEKYNSIPHOMO M HEMOJEKYNAPHOro CTPOeHUs. ArperaTHble 36,41,44
HeopraHM4ecKux cocTosHus BellecTBa. Kpuctannuueckme u amopdHble BellecTBa. 3akOH MOCTOSIHCTBA COCTaBa
BellecTB BellecTBa. TuUMbl KPUCTANIMYECKMX PELIETOK (aTOMHas, MOMEKYNnsapHasi, MOHHAas, MeTannuyeckas).
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMNa KPUCTANIMYECKON PELLETKMN.
lNMpakTnyeckue 3aHATUA
MpakTnyeckasa pabota Ne4. «kHomeHknaTypa HEOpraHNM4YeCKMX BELLECTBY. 2
PelueHne npaktnyeckux 3agaHui no Krnaccudukaumu, HOMEHKNnatype U Xumudeckum dopmynam
HeopraHMYyecKnx BeLeCTB pasfnUyHbIX KNaccoB (yrapHbl ras, yrnekucrnbld ras, ammuak, rawleHas
M3BECTb, HeralleHass M3BeCTb, NMUTbEeBas Cofa W APYrVX): Ha3BaHWs BELLECTB MO MeXOyHapOoaHOW
(MKONAK) wnn TpuBManbHOMW HOMEHKNAType W cocTaBreHne ¢OpMyIibl XUMUYECKUX BeLLecTB,
onpeferneHne npuHaaneXxHocTn K knaccy. Nouck nHdopmauum no HasBaHWsaM, uaeHTudukaTopam,
CTPYKTYpPHbIM popMynam. AHanm3 XMMMYeckon WHopmaumn, nonydaemMon U3 pasHbiX MCTOYHUKOB
(cpemcTtB maccoBomn nHdopmaumm, ceTe VIHTEpHET u apyrue)
Tema 1.5. CopepxaHue y4ebHoro marepmana 4 OK 01, 0K 02
Tunbl XMMUYeCKnX Xnmunyeckasa peakums. Knaccudukaums n Tunbl XMMUYECKUX peakuuii B HeOpraHU4YeCckom 1 opraHU4eckom 2 Lo 1-5,8,10,21,
peakuumn XUMUKU. 3aKOHbI COXPAHEHUS] MacChl BELLECTBA, COXPaHEHNS U MPEBPALLEHNS SHEPTN MPU XUMUYECKMX 36,41,44

peakuunax. OkucnnMTenbHO-BOCCTAHOBUTENbHbIE peakunn (ypaBHeHI/IFl OKMCIeHNA-BOCCTaHOBI1EHUA,
CTeneHb OKUCIeHUd, OKUcnutTesrlb U BOCCTaHOBUTENb, MNpPoLUecCbl OKUCIIEHUA W BOCCTaHOBIEHWUA,
Ba)KHENLLNE OKUCIIUTENN U BOCCTAHOBUTENWN, METO4 QNIEKTPOHHOIo GanaHca, ANIEKTPOSIN3 pacCTBOpPOB U
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pasgenoB u TeM npakTuyeckue 3aHATUA, NPUKNagHON MoAayIb YacoB KOTOPbIX
cnocob6cTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
pacnnaBoB BeLUECTB, OKUCIMTENbHO-BOCCTAHOBUTENbHBIE peakuMn B MNpupoge, MpOV3BOACTBEHHbIX
npoLeccax 1 XXnm3HegenaTenbHOCTU OpraHn3MoB)
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHATHE Ne 5 «Tunbl XMMUYECKMX peakuniny. 2
WccnepoBaHve TMNOB (MO COCTaBy M KONUYECTBY MCXOAHLIX M 06pa3yrolmXcs BELWECTB) U NPU3HaKoB
XumMuyeckmx peakumn. CocTaBneHuMe ypaBHEHWMA peakuni COeOUHEHWs, Pa3fiOXEeHUd, 3aMeLleHus,
obMeHa, B T.4. peakuui TOpeHusi, OKUCHEeHUsi-BOocCcTaHoBreHus. CocTaBreHne W ypaBHMBaHWE
OKUCNNTENbHO-BOCCTAHOBUTENBHbLIX Peakuuii METO40M 3NEKTPOHHOro 6anaHca. PacyeTHble 3a4ayn Ha
HaxoX4eHWe OTHOCUTENbHOW MOMEKYNSPHOM Macchl, OnpedeneHne MaccoBOW [ONN XUMUYECKUX
3M1EMEHTOB B CIIOXHOM BELLECTBE
Tema 1.6. CopepxaHue yyebHoro matepmana 4 OK 01, 0K 02
CkopocTb XuMnyecknx | CKOpOCTb peakumu, ee 3aBUCUMOCTb OT PasfuyHbIX (PaKTOPOB: MPUPOAbI PearvpyloLiMx BeLlecTs, 2 MK1.2, MK 2.2,
peakumnii. XMMUYECKOe | KOHLIEHTPaLMM pearvpyloLnx BeLlecTs, TeMnepaTypbl W NMolaay PeakLyMOHHON NOBEPXHOCTHY. NK2.4TIK 3.2
paBHOBecue TennoBble 3pdEKTbI XMMUYECKUX peaKLMin: 3K30- U IHOOTEpMUYeckme peakunm. ObpaTumMble peakumm. 1O 1-5,8,10,21,
Xumundeckoe paBHoBecue. PakTopbl, BNUSKOLIME HA COCTOSIHAE XUMWYECKOro paBHOBECWS 36,41,44
(KOHLIEHTpaLMs peareHToOB UMW NPOAYKTOB peakuun, AaenexHve, temnepatypa). MpuHuun e WaTtense
lNMpakTnyeckue 3aHATUA
MpakTnyeckas pabota N26. «BnvsHvne pasnnyHbix hakTOPOB Ha CKOPOCTb XMMUYECKON peakunmy». 2
PelleHne nNpakTUKO-OPUEHTUPOBAHHLIX 3afaHU Ha aHanu3 akTopoB, BNUSIIOLIMX Ha W3MEHEeHue
CKOPOCTM XUMWYECKOW peakumn. 3aBUCUMMOCTb CKOPOCTU XMMMUYECKOW peakuuMnm OT NpUCYTCTBUS
KaTanusaTtopa Ha NpuMepe pasfoXeHUs nepokcuaa BOAOpOoAa C MOMOLLbK AMOKCMAA MapraHua v
KaTanasbl. PelleHne NpakTUKO-OPUEHTMPOBAaHHBIX 3adaHui Ha npumeHeHue npuHumna Jle-llaTtense
ANsi HAXOXAEHUS HanpaBreHUsi CMELLEHUs1 PaBHOBECUSI XMMUYECKOW peakuum U aHanus ¢akTopos,
BMUSAIOLLMX HA CMELLIEHNE XMMNYECKOTO paBHOBECUS
Tema 1.7. CopepxaHue yyebHoro matepmana 8 OK 01, OK 02
PacTBopbl, Teopus PacTeopbl. Buabl pacTBOpOB MO COAEpXXaHuio pacTBOPEHHOrO BellecTsa. PacTBopumMocTb. MoHsATHE O 2 OK 04, OK 07
3NeKTPONUTUYECKON AVCMEPCHbIX cucTeMax. MICTUHHBIE 1 KonnouaHble pacTeopkl. Maccosas [ons BellecTsa B pacTBope. MK1.2,MK2.2,
avccoumnaumm n MoHsaTe 0 BoAopoaHOM nokasaTene (pH) pacTteopa. dnekTponutuyeckas amccoumaumsi. CunbHble 1 NnK24TmK3.2
MOHHbIN O6MeH cnabble 3MeKTPONUTLI, HE3MEKTPONUTLI. Peakumn MoHHOro o6MeHa Lo 1-5,8,10,21,
TemaTuka NpaKkTUYECKMX 3aHATUN 6 36,41,44
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB v Tem npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3NeMEHT NporpamMmbl
1 2 3 4
MpakTnyeckas padota Ne7. «[lpurotoBrneHne pacTBOpPOBY. 2
[MpurotoBneHne pacTBOpPOB 3a4aHHOMW MacCOBOW [Ofen pacTBOPEHHOrO BellecTBa, NpoBedeHue
peakuui MoHHOro obmeHa, onpegeneHve cpedbl pacTBOPOB BELLECTB C MOMOLLbI YHUBEPCANBHOMO
uHavkatopa (Kkucnas, HeWTpanbHas, WwenovHas). 3agaHns Ha CoCTaBneHMe MOHHBIX peakumn. Pewenne
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).
MMpuroToBneHMe M U3y4yeHUe CBOWCTB OUCMEPCHBbIX CUCTEM pasHbIX BUAOB: CYCMEH3UW, 3IMYNbCUW,
KkonnougHoro pacteopa. CpaBHEHME CBOWCTB MCTMHHBLIX M KOMMOWMAHbLIX PacTBOPOB, BbISIBNEHWE
OCHOBHbIX Pasnuynin mexagy HAMK.
Paspen 2. HeopraHnyeckasa xmmus 14
Tema 2.1 CopepxaHue yyebHOro matepmana 2 OK 01, OK 02
DuUsnko-xumMmnyeckue MeTannbl. NonoxeHne meTtannoB B [lepuoamnyeckon cuctemMe XMUMUYECKMX anemeHToB. OcobeHHOCTU 2 OK 04
cBOMCTBa CTPOEHMS 3NEKTPOHHBIX 060NoYek atToMoB meTannoB. Obwue gusmyeckne csoncTea metannos. Cnnasbl MK1.2, MK 2.2,
HeopraHM4yeckux MEeTanmoB. OJMEKTPOXUMUYECKUN PSAA  HAMPSPKEHWN MeTannoB. XMMUYECKUME CBONCTBA BaXKHEWMLLNX MK2.4T1K 3.2
BelwecTB, MeTannos MeTanmnoB (HaTpWK, Kanui, KanbLuin, MarHin, antoMUHUN, LMHK, XPOM, XXene3o, Medb) U X COeAMHEHWN. Lo 1-5,8,10,21,
O6Lume cnocobbl nony4eHnst MeTamnmoB. MNprMeHeHne MeTannos B ObITy U TEXHWKE 36,41,44
Tema 2.2 CopepxaHue yyebHoro matepmana 2 OK 01, OK 02
®usnko-xumMmnyeckue Hemetannel. MonoxeHne HemeTannos B [leproouyeckoin cucteMe Xummudeckux anemeHtos [O.U. 2 OK 04
cBoWcTBa MeHaeneeBa 1 0COBEHHOCTM CTPOEHUA aTomMoB. Pusmyeckue CBOMCTBA HeMeTanmnoB. AMNNoTponus MK1.2, 1K 2.2,
HeopraHM4ecKknx HemeTanmnoB (Ha npuMepe kucropoda, cepbl, doccopa K yrnepoga). XMMUYECKME CBOWCTBA U NK2.4 1K 3.2
BELEeCTB, HEMETanMoB | npymveHeHNe BaXXHENLLVX HEMETANNOB (ranoreHoB, cepbl, a30Ta, hocdopa, Yrinepoaa U KpeMHUS) 1 UX Lo 1-5,8,10,21,
CoefVHEHMN (OKCMOOB, KWUCIMOPOACOAEPXALLMX KUCMOT, BOAOPOAHbIX coeguHeHun). [MpumeHeHune 36,41,44
Ba)XHENLLNX HEMETAIIOB U UX COEQUHEHUN
Tema 2.3 CopepxaHue y4ebHoro marepumana 10 OK 01
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HaumeHoBaHue
pa3genoB U TeMm

CopepxaHue yyebHoro matepuana (0CHoBHoe M Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koabl koMmneTeHUun,
¢opmmpoBaHuo
KOTOpPbIX
cnocob6cTByeT
3N1IeMEeHT nporpammbl

1

2

w

4

FeHeTn4Yeckas cBA3b
KnaccosB
HeopraHM4ecKux
coeauHeHUn

XUMMYeckme CBOMCTBA OCHOBHbIX KIacCOB HEOPraHWYECKMX BeLLeCTB (OKCKO0B, rMOPOKCHMAO0B, KACHOT,
conen u ap.). FeHeTuyeckasi CBsI3b HEOPraHMYECKNX BELLECTB, NpUHaAexXallmnx K pasnnyHbiM Knaccam.
3aKkOHOMEPHOCTU B M3MEHEHWW CBOWCTB MPOCTbIX BELIECTB, BOAOPOAHbLIX COEOWHEHUN, BbICLUUX
OKCWJOB W r'MAPOKCAO0B

TemaTtuka NMPAaKTN4eCKux 3aHATUN

MpakTnyeckas paboTta Ne10. «PU3MKO-XMMUYECKNE CBOMNCTBA HEOPraHNYECKNX BELLECTBY.

CocTaBneHne ypaBHEHUA XUMUYECKUX Peakuuii C y4acTeM MpPOCTbIX U CHOXHbBIX HEeOopraHu4eckux
BELUECTB: METanfioB M HEMEeTasnsoB; OKCMOOB METansioB, HEMETANIOB U amMOTEPHbIX 3MEMEHTOB;
HEeOpraHW4YeCknx KWUCMOT, OCHOBaHWM U amMOTepPHbIX [MAPOKCUAOB; HEOPraHNMYecKkMx Conewn,
XapaKkTepuayrLLMX X CBOMCTBA.

PacuéTbl macchl BeLecTBa unm oobEMa rasoB Mo M3BECTHOMY KONMYECTBY BeLLIECTBa, Macce unm obbeémy
OOHOTO M3 Yy4acTBYWLUMX B peakuMn BeLecTB, pacyéTbl Macchl (0ObEMa, KonmyecTBa BeLLecTBa)
NPOOYKTOB peakuuu, ecnv OQHO M3 BELLeCTB UMeeT npumMecu. PelueHre npakTuKo-OpUEHTUPOBAaHHBLIX
3aJaHnin Ha CBOWCTBA, COCTaB, MorydeHre 1 6e3onacHoe UCMONb30BaHNE BaXKHEMLLNX HEOPraHUYeCKNX
BELLECTB B ObITY U MpodheccnoHanbHoM OeATeNbHOCTU YenoBeka

MpakTuyeckas paborta Ne11 «CsolicTBa MeTarnsioB U HEMETAOBY.
PelueHne akcneprMeHTanbHbIX 3a4ad No CBOMCTBaM XUMUYECKMM CBOMCTBaM METansfoB U HEMETansos,
Nno pacno3HaBaHM 1 MNONYYEHNO COEQNHEHUA METarsOB 1 HEMETAIIoB

OK 02, OK 04
MK 1.2, MK 2.2,
MK 2.4 MK 3.2
LIO 1-5,8,10,21,
36,41,44

Paspnen 3. Teopetu4yecku

€ OCHOBbI OpI'aHVI‘-IeCKOﬁ XUMunuum

»

Tema 3.1.
Knaccudmkaums,
CTpoeHue n
HOMeHKnaTypa
OpraHU4ecKux
BeliecTB

CopepxaHue y4yeb6Horo matepmana

»

MpegmeT opraHvyeckon xnmmnn. Baanmocesasb HEOpPraHMYeCcKMX U OpraHNYeCcKMX BELLEeCTB.
XvMunyeckoe CTpoeHMe Kak MopsiAoK COeQMHEHUs aTOMOB B MOJIEKYrlie COrfiacHO WX BaneHTHOCTMU.
OCHOBHbIE MOSOXEHUST TEOPUN XMMUYECKOTO CTPOEHUS opraHmyeckux coegmHeHuin A.M. ByTtneposa.
YrnepoaHbIi  CKeneT OpraHM4eckon Monekynbl. MonekynspHble W CTPYKTypHble (pa3BepHyTble,
COKpallleHHble) Xumuyeckne opmynbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMUYECKOro CTPOEHUd
Monekyn. N3omepusa n nsomepbl (CTPYKTypHas, reomeTpudeckas (umc-TpaHc-usomepus). KpatHoOCTb
XUMUYECKOW CBA3M.

lMoHATMe o dyHKUMOHanbHOW rpynne. [puHUMNBI Knaccudukauunm oOpraHUYecKkUx CoeanHEHUN.
MexayHapoaHas HOMeHKNaTypa U NpyHLMNbLI HOMEHKNATYpPbl OpraHNMYeckux CoOeanNHEHUN.

TeMaTuKa NpPakTUYECKUX 3aHATUN

MpakTnyeckasa pabota Ne12. «kHomeHknaTypa opraHM4ecknx BeLLecTBy.
OsHakomneHune ¢ obpasLamm opraHMYeckux BeLLecTB U MaTepuanaMy Ha Ux OCHOBe, MoAeNMpoBaHue

MOJiEKyJZ1 oOpraHn4yecknx BeLlecCTB, HabnogeHne 1 onucaHue OEMOHCTPAaUMOHHbLIX OMnbITOB MO

OK 01
L0 1-5,8,10,21,
36,41,44
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe M Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pasgenoB u TeM npakTuyeckue 3aHATUA, NPUKNagHON MoAayIb yacoB KOTOpPbIX
cnocob6cTByeT
3NeMeHT nporpamMmebl
1 2 3 4

NPeBpPaLLEHN0 OpraHMYeCcKMX BELLEeCTB MNpPW HarpeBaHuu (nnaeneHuwe, oOyrnuBaHWE W TFOpeHue).
CocTaBneHue MNOMHbIX N COKPALLEHHbIX CTPYKTYPHbIX (DOPMYF OpraHM4yeckux BeLLeCTB OTAebHbIX
KNaccoB, MCMOMb3ysl MX Ha3BaHUA MO CUCTEMATUYECKOW M TpMBMANbHOW HOMEHKNAaType (3TUMEH,
aueTuneH, rmuuepuH, deHon, dopmanbaerna, yKkCycHas KucnoTa, rmuumH). PacdeTtbl npoctenen
dopMynbl OPraHM4eCcKon MOMEKyYIbl, UICXOAS U3 3NeMeHTHOro coctasa (B %)

Paspen 4. Yrnesopopoabl 20

Tema 4.1. CopaepxaHue y4e6Horo marepmana 2 OK 01, OK 02

N3omepus n MpenenbHble yrneBoAopOAbl (ankaHbl): COCTaB M CTPOEHWe, romorornyeckni psg. MetaH n aTaH: OK 04

HOMeHKnaTtypa cocTaB, CTPOEHMe, MK1.2, MK 2.2,

ankaHos MK24TK 3.2

Tema 4.2. CopepxxaHue y4ebHOro matepuana 2 Lo 1-5,8,10,21,

Xumunyeckue cBovcTBa | OU3MyeckMe U XMMUYECKMEe CBOWMCTBA (peakuun 3amelleHUs U ropeHus), HaxoxdeHue B npuposae, 36,41,44

M rnosly4eHue ankaHoB | rosfy4yeHve U NnpumMeHeHue

Tema 4.3. CopaepxaHue y4ye6Horo marepmana 2 OK 01, OK 02

HenpeaenbHble HenpepgenbHble yrneBogopoab! (ankeHbl, ankaaueHbl, ankuHbl). OK 04

yrnesofopoAbl. ArnKeHbl: COCTaB W CTPOEHME, FOMOSIOrMYECKUA psag. OTUNEH WM MNPOMWUMEH: COCTaB, CTPOEHME, MK1.2, MK 2.2,

AnkeHbl dusnyeckme M XMMUYECKMe CBOWCTBA (peakuun rMapupoBaHWs, ranoreHUpoBaHus, rugpatauum, MK24TK 3.2
OKUCIEHUS N NONMMepU3aLmm) Nony4yeHme u npuMeHeHue. Lo 1-5,8,10,21,

Tema 4.4. CopepxaHue y4e6Horo matepmana 2 36,41,44

HenpepenbHble AnkagueHbl: OytagmeH-1,3 n meTtundytagmeH-1,3, XMMuUYeckoe CTPOEHME, CBOWCTBA (peakuums

yrnesogopoabl. nonumepusaunm), NPUMeHeHne (4ns cMHTe3a NPUPOLHOIO U CUHTETUYECKOrO KaydyKa 1 pe3uHbl).

AnkagueHbl. ANKUHbI AnKVHbI: COCTaB M OCOBEHHOCTM CTPOEHMS, FOMOSMOMMYEeCKUn psag. AueTUneH: COCTaB, XMMUYECKoe

CTpoeHue, uanyeckne u XMMUYECKME CBOWCTBA (peakuun TMAPUPOBaHUS, raroreHUpoBaHus,
rmapaTtauuy ropeHust), nonyyeHve u npumeHeHne (UCTOYHWMK BbICOKOTEMMEpaTypHOro nriaMeHu ans
CBapKM N pe3Kkn MeTasnsoB)

Tema 4.5. CopaepxaHue y4e6HoOro marepmana 2 OK 01, OK 02,

ApomaTtuyeckue ApomaTunyeckue yrnesodopodbl (apedbl). beH3on u Tonyon: cocTaB, CTpoOeHue, (UsMyeckme u OK 04, OK 07

yrnesogopoabl XUMUYECKME CBOWCTBA (peakumm rarioreHMpoBaHUS U HUTPOBAHUA), MOMyYeHME W MPUMEHEHUE. Lo 1-5,8,10,21,
TOKCMYHOCTb apeHoB (BnusiHME OeH3ona Ha opraHW3M 4YernoBeka). [eHeTudeckasl CBA3b Mexay 36,41,44
yrnesogopogamu, NpuHaanexawyMm K pasfiuyHbIM Kraccam.

Tema 4.6. CopepxxaHue y4ebHOro matepmuana 2

MpupoaHble UCTOYHMKN yrneBoaopoaoB. [pupodHbi ra3 n nonyTHble HedTaHbIE rasbl. HedTb u eé
npovicxoxgeHue. Cnocobbl nepepaboTkm HeTU: NeperoHKa, KPEKMHT (TEPMUYECKUIA, KAaTannTU4eckuin),
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB U TeMm npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3N1IeMEeHT nporpammbl
1 2 3 4
MpupogHble nuponus. MNpoaykTel nepepaboTkn HeddTU, NX NPUMEHEHME B NPOMbILLIIEHHOCTM U B ObITy. KaMeHHbIN
UCTOYHUKU yronb 1 NpoayKTbl ero nepepaboTku
yrneBogoponoB
Tema 4.7. CopepxaHue yyebHoro matepmana 8 OK 01, OK 07
DU3nKo-xMmnueckue dusmnyeckne n xuMmnyeckne cBoncTea. BaanMocssasb yrnesoaopoaos 2 LO 1-5,8,10,21,
cBo#cTBa TemaTuKa NpakTUHECKUX 3aHATUI 36,41,44
yrnesoaoponos Mpaktuyeckoe 3aHsaTne Ne13 «CBoicTBa yrneBoaopoaoBy. 6
TpuBranbHass 1 MexayHapoaHasi HOMEHKNaTypa, XMMWYEecKMe CBOWCTBA, CMocobbl MoNyyYeHust
yrnesogoponos. MoaenvpoBaHne MOSEKy U XMMUYECKUX NpeBpaLLEeHWIA YreBogopoaoB (Ha npumepe
3TaHa, 3TUneHa, aueTuneHa n ap.) u ranoreHonpon3BodHbIX. KauecTBeHHble peakuun yrineBogopoaos
pasnnyHbIX Knaccoe (obecuBeunBaHMe BPOMHOM UMK NOOHOW BOAbl, pacTBOpa NepmaHraHaTa Kanus,
B3aMMOJENCTBME aleTUuNieHa C amMMuadHbiM pacTBOpOM okchaa cepebpa (1)), kayecTBeHHOe
obHapyxeHue yrnepoga n Bogopoaa B OpraHMYeckux BeLLecTBax.
lMonyyeHune aTuneHa n3 aTaHona B nabopaTtopum u U3ydyeHne ero prusamyecknx N XMMmM4EeCKMX CBOMCTB.
CocTtaBneHvne peakuuii NPUCOEOUHEHUsI N OKUCNEHUS Ha npumepe aTuneHa. PelleHne pacyeTHbIX
3a4a4y C UCNoNb30BaHNEM NNOTHOCTM ra3oB N0 BOAOPOAY M BO3OYXY
2.
2 cemecTp L et
46 np.,
6 cpc.
Pasgen 5. Kucnopogocogepxaliive opraHm4eckue coeguHeHus 16
Tema 5.1. CopepxaHue yyebHOro matepmana 2 OK 01, OK 07
CnupTbl. PeHon MpenenbHble oAHOATOMHbIE ChUPTbl (METAHOM W 3TaHOM): CTpPoeHue, u3ndeckue U XUMUYeckue Uo 1-5,8,10,21,
CBOMCTBa (peakuuMM C aKkTUBHbIMW MeTannamu, ranoreHoBogopoaamu, ropeHue), NpUMeHeHue. 36,41,44
BogopoaHble cBA3N Mexay Monekynamu cnuptoB. ®usmonornyeckoe AeNCTBUE MeTaHona v dTaHona
Ha opraHM3m YenoBeka.
MHoroaTtomHble CNUPTHLI (ATUMNEHTTIMKOMb W MULEPUH): CTPOEHWE, (PU3NYECKNE U XMMUYECKME CBONCTBA
(B3aumopgencTeme Co LEeNoYHbIMM MeTannamMu, KayeCcTBEeHHas peakuus Ha MHOroaTOMHbIE CMUPTbI).
dusmonornyeckoe SENCTBUE HA OpraHu3m Yenoseka. NpMMeHeHne rmuuepuHa 1 STUNEHTTIMKONS.
®eHon. CTpoeHne mMonekyrnbl, U3NYecKkMe u xumuyeckne cesomncTea deHorna. TOKCUYHOCTb heHona,
ero omsmonorn4yeckoe encTeme Ha opraHnsm yenoseka. lNpumeHeHne eHona
Tema 5.2. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB v Tem npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3NeMEHT NporpamMmbl
1 2 3 4
Anbpernabl. Anbgernabl 1 KeToHbI (popManbaerva, auetanbaerns, aueToH): CTpoeHre, PU3nyeckme n XMMmyeckme 2 OK 04
Kap6oHoBble KUCNOTbl | CBOMCTBA (peaKkuuMM OKUCIEHUSS W BOCCTAHOBMEHWSl, Ka4YeCTBEHHble peakuuun), MoslyvyeHne u Uo 1-5,8,10,21,
npuMeHeHue. 36,41,44
OpHooCHOBHbIE MpefernbHble kKapbOHOBbIE KUCNOTbl (MypaBbMHAA M YKCYCHasi KACMOTbI): CTPOEHMe,
dusnyeckme N Xummyeckme cBoncTBa (obLune CBOMCTBA KMUCMOT, peakumsa atepudukaumm), nonyyeHme
1 npumeHeHne. CTeapuHOBas 1 ONIEMHOBAst KUCNOTbI Kak NpeacTaBUTENM BbICLUMX KAPOOHOBbLIX KACHOT.
Mbina kak conu BbiCLUMX KAPOOHOBbLIX KMCIOT, X MOKOLLEE OENCTBME.
Tema 5.3. CopepxaHue yyebHoro marepumana 2 OK 01, OK 02
CnoxHble acupbl. CnoxHble adupbl Kak MNpOM3BOAHbIE KapOOHOBBIX KMCMOT. [MAponu3 crnoxHbix 3gupoB. XKupbl. OK 04,
XKupbi Mmpponns xunpos. MNpumeHeHne XnpoBs. bronormnyeckas ponb XMpPoB. MK1.2, MK 2.2,
MK2.4T1K 3.2
Lo 1-5,8,10,21,
36,41,44
Tema 5.4. CopepxaHue yyebHoOro matepmana 2 OK 01, OK 02
YrneBogbl Yrnesoapl: cocTaB, knaccudukauus yrrnesogoB (MOHO-, AM- W nonucaxapuibl). [nokosa — OK 04,
NPOCTEeNWMIA MOHOCaxapua: OCOBEHHOCTM CTPOEHUS MOMeKyfbl, uU3nyeckue n XuMMUYEcKue MK1.2, MK 2.2,
CBOWCTBA rMoKo3bl (B3anmogencreue ¢ rugpokcmaom meam (I), okmcneHme ammmavHbIM pacTBOPOM MK2.4T1K3.2
okcupga cepebpa (1), BocctaHoBneHue, GpoxeHne rmniKo3bl), HAXoX4eHNe B Npupoae, NpMMeHeHne Lo 1-5,8,10,21,
rnoKo3bl, Buonoruyeckas ponb B XKM3He4eATENbHOCTHN opraHn3ma Yyenoseka. PoTocuHTes. PpykTosa 36,41,44
Kak n3omep rroKo3sbl.
HOuncaxapugbl: caxapo3sa, ManbTo3a. BocctaHaBnueawline n HEBOCCTaHaBNMBawLWme ancaxapuabl.
M'maponus gucaxapvaoB. HaxoxageHve B Nnpupode v NpMMeHEHMe.
Monucaxapugbl: Kpaxman, rMUKOreH 1 uenntono3a. CTpoeHne MakpoOMOeKyn kpaxmana, rimkoreHa
n uenntonosbl. Puanyeckme CBONCTBaA Kpaxmarna u uennonosbl. XMMMUYeckne CBOWCTBA kpaxmana:
rmgponua, KavyecTBeHHas peakuuMst ¢ Modom. XMMUYEeckue CBOWCTBA LIENSONO3bl: rMaponua,
nonyyexHue acunpos Lennonosbl. NMoHaTne 06 NCKYCCTBEHHbIX BONTOKHAX (BUCKO3a, aueTaTHbIN LWETK)
Tema 5.5. CopepxaHue yyebHoro matepmana - OK 01, OK 02
DU3NKO-XMMUYECKHe MpakTuyeckme 3aHATUA 8 OK 04
cBOMCTBa MpakTuyeckas pa6ota Ne14. «HomeHKNaTypa KUCNOPOAOCOAEPKALLMX OPraHUHECKUX COEANHEHUM. 4 Lo 1-5,8,10,21,
Kucrnopogoconepxawn | TpuBuanbHas n MexagyHapoaHast HOMEHKNnaTypa, XMMn4eckme CBOMCTBa, CNOCOObI MOy4YeH st CMMPTOB 36,41,44
X OpraHn4Yeckux n cbeHonos, KapbOHOBBLIX KUCIOT M 3hMpoB, anbAerngoB M KeToHoB. CocTaBneHne CXxeM peakuun (B
coeauHeHun TOM 4uCrie Mo MpeasiokeHHbIM LienoykaM npeBpalleHunin), XapakTepuayLwmMx XMMUYECKUE CBONCTBA

KMCnopoaocoaepxalinux opraHn4yeckux CoeanHeHnN
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB v Tem npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3NeMEHT 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
peakunm OQHOATOMHbIX CMMPTOB (OKMCNEHWe dTaHona okcvaoMm 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 KMCIOPOLAOCOAEPKALLMX OPraHNYEeCKNX CoeaUHEHNI
Paspgen 6. Asotocogepxawme opraHu4eckme coeguHeHus 6
Tema 6.1. CopepxaHue y4ebHoro matepmana 6 OK 01, OK 02, OK 04
AMMUHbBI. AMUWHbI: MeTUNnamuMH — MPOCTENWINA NpeacTaBuUTENlb aMWHOB: COCTaB, XMMWYECKOE CTPOEHME, 2 MK1.2, MK 2.2,
AMUHOKUCHOTBI. u13MYECKME N XMMUYECKNE CBONCTBA, HAaX0oXaeHne B Npupoae. MK24TK 3.2
Benku AMMHOKMCNOTbI Kak aMmdOTEPHbIE OpraHnYeckne coegmHeHnsa. Pusnyeckne U XMmMmdeckme CBOMCTBA Lo 1-5,8,10,21,
aMUHOKUCIIOT (Ha npumepe rmuuuHa). buonoruyeckoe 3Ha4eHe aMUHOKUCTIOT. 36,41,44
MNentnabl.
Benkn kak npupogHble nonuMmepbl. [lepBuyHas, BTOpPUYHAS W TPeTUYHasi CTpykTypa Oernkos.
Xnmundeckme ceoncTea OenkoB: rmaponus, geHatypauuns, Ka4eCTBEHHbIE peakumm Ha Genku
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTHE Ne 16 «CBoricTBa a3zoTocoaepKaLnx OpraHN4YeCKNX COEaNHEHNINY. 4
dursmyeckne N XMMMYecKne CBOMNCTBA aMUHOB (peakuumn ¢ KACNoTaMu U FTOPEHUs) U aMUHOKMUCIOT (Ha
npuMepe rnuumHa). HabnogeHue n onncaHve 4EMOHCTPaLMOHHBLIX OMbITOB: AeHaTypauust 6enkos npu
HarpeBaHuW, LIBETHbIE peakunm Genkos
Pasaen 7. BoicokOMoOneKynspHble coeAuHeHus 6
Tema 7.1. CopepxaHue yyebHoro marepumana - OK 01, OK 02, OK 04
MnacTtmaccsbl. MpakTnyeckune 3aHATUA 6 NK1.2, MK 2.2,
Kayuyku. BonokHa MpakTuyeckas pa6ota Ne17. «CuHTE3, aHaNM3 1 KnaccuuKaLmMs BbICOKOMOMEKYAPHBIX 2 MK2.4TK 3.2
COELNHEHWITY Lo 1-5,8,10,21,
36,41,44

OCHOBHblE MOHATUS XUMUU BbICOKOMOJIEKYNAPHbIX COoeaMHEHWI: MOHOMED, nonnMmep, CTPYKTypHOe
3BEHO, CTeneHb nonumMmepusaunmn, cpenHAaa MOonekyndpHada Macca. OcHOBHblIE MeTOAbl CUHTEe3a
BbICOKOMOJIEKYNAPHbIX coeguHeHun — nonumepunsauna n noJIMKoHAeHcauuna.
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3nenoB U TeM npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3N1IEMEHT NporpamMmbl
1 2 3 4
OsHakomneHve c obpasuamyv NPUPOAHbIX W WUCKYCCTBEHHbIX BOJSIOKOH, MfacTMace, KayvykoB:
nnactMmaccbl  (MONMITWIMEH, MONUMPONWAEH, MNONMBUHWUIXIOPUA, MOMUCTUPON); HaTypanbHbIn U
CUHTETMYeCKMe Kaydyku (ByTaanMeHOBbIW, XITOPOMPEHOBLIA U U3OMPEHOBLIN); BOMOKHA (HaTypanbHble
(XronoK, WepcTb, LWENK), NUCKYCCTBEHHbIE (aueTaTHOEe BOSIOKHO, BMCKO3a), CUHTeTUYeckue (KanpoH u
naBcaH)
MpakTnyeckas pabota Ne18. «eHeTuyeckas CBA3b MeXAy KnaccaMmy OPraHN4EeCKUX COEaNHEHNAY. 4
PelweHuve Lenoyek npeBpaLleHnin Ha reHeTUYECKYIO0 CBA3b MEXAY KraccaMu OpraHuyecKknx CoeanHeHnmn
C COCTaBMeHMEM Ha3BaHWN OpPraHW4YecKUx COEeAMHEHWN MO TPWMBUANBHOW UMM MeXOyHapOAHOW
cucTeMaTUYecKon HoOMeHKNnaType. PelleHne pacyeTHbIX 3a4ay No ypaBHEHUSAM peakuui ¢ y4acTuem
OpraHN4eckux BELLECTB
MpodeccnoHanbHO opueHTMpPOBaHHOE coAepKaHue (coaepkaHue NPUKIIagHOro Moayns)
Paspen 8. Xumus B 6b6ITy 1 NPpon3BoACTBEHHOM AeATeNIbHOCTU YernoBeka 12
Tema 8.1. CopepxaHue yyebHoro marepumana 6 OK 01, OK 02, OK 04,
OpraHuyeckue MpaBuna skonormMyeckn LienecoobpasHoro nosefeHus B ObiTy M TPyOOBOW OEATENbHOCTU B LEnsax 2 NK1.2, MK 2.2,
BellecTBa B COXpaHeHMs CBOEro 340pOBbs N OKpYXKaloLLen NpUpoaHON cpefbl, ONacHOCTb BO3AENCTBUSA Ha XMBble MK2.4T1K3.2
XX1U3HeOeATeNbLHOCTU OpraHM3mbl OpraHU4YecKMx BELLEeCTB OTAENbHbIX KnaccoB (yrneBogoponbl, CnNupThl, (EHONbI, Lo 1-5,8,10,21,
YyenoBeka. XJIOpopraHMyeckne Mnpous3BoAHbIE, anbAernasl M Ap.), NokasaTenb npefenbHO  AOoMyCTUMON 36,41,44
MpousBoacTso u KOHLIEHTPALMKN U ero Ncnosb30oBaHueE.
npumeHeHue MpakTuyeckue 3aHATUA 4
OopraHun4eckux MpakTnyeckas paborta Ne19. «brnooprannyeckme coegmHeHus. NprmeHeHne n Bruonornyeckas posby.
BellecTB B BuoopraHudeckne coeguHenus. [pumeHeHne wn Ouonornyeckas ponb yrnesogoB. OkucrneHve 2
NPOMbILLITEHHOCTHN YINMEBOAOB — WCTOMHWK 3SHEPryM XuBbiX opraHnamoB. O6Gnactm npuMeHeHUs aMWHOKUCIIOT.
MpeBpaLlleHus 6enkos N B opraHmMame. buonormdeckne yHkLMn 6enkoB. bBruonornyeckme gyHKLMMN
XMpoB. Ponb opraHM4eckom XuMmnm B peLleHnn npobnem nuwieBon 6e3onacHocTu.
HykneunHoBble KMCMOThI: cOCTaB U cTpoeHne. CTpoeHne HykneoTnaoB. COCTaB HYKINEMHOBBLIX KUCMOT
(OHK, PHK). Pornb HyKNenHOBbLIX KACNOT B XWU3HeAesaTeNbHOCTU OpraHn3moB
MNpaktnyeckas pab6orta N220. «[lpon3BOACTBO W MNpPMMEHEHME OpraHW4eckux BeLecTB B 2

NPOMBbILLNIEHHOCTUY.

lMponssBoacTBo MeTaHomna, nepepaboTka HedTU. [onNUITUNEH Kak KPYMHOTOHHAXHbIA MPOAYKT
XUMU4eckoro npounssopcTea. lNprmeHeHne sTuneHa. Npon3BoACTBO U NPUMEHEHNE KaydyKa N pe3nHbI.
CuHTeTU4eckune un MCKYCCTBEHHbIEe BOJIOKHA, UX CTpoOeHune, cBOMNCTBA. I'IpaKqueCKoe ncnonb3oBaHne
BONMOKOH. CWHTETMYECKMEe MNMEeHKU: M30oNAuMsS Ans nNpoBOAoB, MembpaHbl AN OnNpecHeHus Bodbl,
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3aenos u Tem npakTUYecKne 3aHATUSA, NPUKNagHON Moaynb yacoB KOTOpbIX
cnocob6cTByeT
3NeMeHT NPorpammsil
1 2 3 4
3alUMTHbIE MMeHKM AN aBTomMobunei, NnacTbipu, XWPYpPradveckue noBasku. HoBble TexHonorum
AanbHeillero CoBEPLIEHCTBOBAHNS NONMMEPHbLIX MaTepuarnos
Tema 8.2. CopepxaHue yyebHoOro matepmana 6 OK 01, OK 02, OK 04,
Xumnyeckue Ponb xuMum B ob6ecneyeHnmn nuiieson 6e3onacHocTy. MOoHATE 0 HayYHbIX METOAAX NO3HAHUS BELLECTB 2 NnK1.2,MK2.2,
TexHonorum U XMMUYECKNX peaKLuii. MK24T1K3.2
B NoBCeAHeBHOW .| NpeacraeneHuns 06 06LMX HAYYHbLIX MPUHLMNAX NPOMbILUIEHHOO MOMYyYEeHUs BaXHENLIMX BELLECTB (Ha 1O 1-5,8,10,21,
W NPOIeCCUOHANBHON | b \enax NPON3BOACTBA AMMMaKa, CEpHOI KUCAOTbI, MeTaHona). 36,41,44
ﬂ:ﬂ:(;gi:ocm YenoBek B MUpe BELLECTB; XUMUSi U 3[10POBbE YeroBeka: GbITOBON XMMUM B MOBCEOHEBHON XU3HU.
BbITOBas XMMMYEcKast rpamoTHOCTb
MpakTuyeckme 3aHATUA
MpakTnyeckasa paborta Ne21. «[pumeHeHne XMMMUYECKMX BELLLECTB U TEXHOMNOrMIN ¢ y4eTom Byayuien 4
npodeccuoHanbHON AeATENbHOCTUY.
PelleHue Keinc-3afay no TeMam: NuLLeBble NPOAYKThl, OCHOBbI PALIMOHAMNBHOIO MUTaHUS, OPraHNYeckmne
M MUHeparnbHble yaobpeHus, BbiToBas XUMUS, maTepuarnbl M3 WUCKYCCTBEHHbIX U CUHTETUYECKMX
BOJIOKOH.
Paspen 9. UccnepoBaHMe n XMMUYECKMA aHann3 o6beKkToB 6uocdepsl 20
Tema 9.1 CopepxaHue yyebHoro matepmana 6 OK 01, OK 02,
OcHoBbI MpakTuyeckue 3aHATUA OK 04, OK 07
nabopaTopHou MpakTuyeckas pa6ota Ne22 «3kcnepuMeHTanbHasi XUMWUS: pacyeTbl, aHanu3 [JaHHbIX U 6 NMK1.2,MK2.2, MK 2.4
NPakTUKu B npeacTaBneHne pesynbTaTtoBy. MK 3.2
npocheccroHanbHbIX BbINOMHEHMe TUMOBLIX pacyeToB MO TeMmaTuke 3KcrepuMeHTa (BbiXOA NPOAyKTa peakuun, macca 1O 1-5,8,10,21,
naboparopusix HaBeckM, o6bem pacTBopuTens). O6paGoTka AaHHbIX, aHanM3 W OLeHKa WX [OCTOBEPHOCTU 36,41,44
(BBLIMMCNEHNE CPEOHEro 3HaYeHWs 3KCMEPUMEHTamnbHbIX AaHHbIX, norpewHoctw). lNpeactasneHune
pe3ynbTaToB 3KCNEPVMEHTa B pasnuyHoin dopme (Tabnuua, rpaduk, oT4eT, okna, npeseHTaums)
Tema 9.2 CopepxaHue yyebHoOro matepmana 8 OK 01, OK 02,
XuMunyeckuin aHanus Knaccudukaums npo6 Bofbl N0 BUAY U HA3HAYEHWIO, UCXOOSA U3 ee XMMUYECKOro CocTaBa. - OK 04, OK 07
npo6 soAbl OpraHonenTyyeckne CBOICTBA (3anax, MPO3pPayHOCTb, LIBETHOCTb, MYTHOCTb) BOAbl. KUCNOTHOCTb W NMK1.2,MK2.2, MK 2.4
WenoYHocTb Bodbl. pH cpeabl M MeTodbl ee onpeaeneHus. XecTkocTb BOAbl M MeTodbl ee MK 3.2
onpeneneHus. CyLIHOCTb MeToa TUTPOBaHWS. Lo ;654?“11221

Bunabl xkecTkoCcTn BOAbI (BpeMeHHaﬂ n I'IOCTOHHHaH). >KecTKoCTb BOAbI Kak npunynHa BbliNageHnA ocagkoB
nnn 06pa3OBaHMF| CONEOTNOXEHNIN, UMEIOLLINX MECTO B 6bITy 1N Ha Npon3BoOACTBE.
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB v Tem npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3NeMEHT NporpamMmbl
1 2 3 4
CocTaB coneu, BbI3bIBAKOLUX XKECTKOCTb BOAbl. XMMUYECKME MNPOLECCHl, YCTPaHSAOLLME KECTKOCTb
BOAbl. YpPaBHEHUS] XUMMWYECKMX peakuui, WNIICTPUPYOLWMX MpPOLEecChl, npoucxogsiume npu
YCTPaHEHUN XKECTKOCTU. YCTpaHEHNEe BPEMEHHOM XXECTKOCTU ObITOBLIMU U XMMUYECKMMU criocobamu.
Cnocobbl ycTpaHeH st NOCTOAHHOMN XECTKOCTU
MpakTuyeckne 3aHATUSA 8
MpakTnyeckas padbota Ne23 «PelleHne 3agay Ha NPOLIEHTHYHO KOHLIEHTPAaLMIO pacTBOPOBY. 2
MpakTnyeckas pabota Ne24 «PeweHve 3agady Ha MOMSIPHYKD W HOPMAaInbHY KOHLEHTpaLuuto 2
pacTBOpPOBY.
MpakTnyeckas pab6ora Ne25 PelleHne NpPakTUKO-OPUEHTMPOBAHHLIX TEOPETUMYECKUX 3adaHUn Ha 2
pacyeT KOHLUEHTpauui 3arpsisHSOWMX BELWEeCTB UM WX CpaBHEHME C MpedenbHO OonyCcTUMbIMU
KoHueHTpauusimu (MAOK)
MpakTnyeckasn pabota Ne26 «PelleHne 3agay Ha BbIYUCNIEHNUS TUTPaY. 2
Tema 9.3 CopepxaHue yyebHoro matepmana 4 OK 01, OK 02,
X1MUYEeCKUI KOHTPOSMb | KayecTBeHHbI XMMUYECKUIn cocTaB NpoayKToB NuTaHus. BellecTBa, danbcuduumpytolimMe nNpoayKTbi - OK 04, OK 07
KayecTBa NpPoAyKTOB NUTaHWSA, N BELLECTBA, 3arps3HsioLMe NpoayKTbl MMTaHus. Onpeaenenne 3arpasHsIoWLmnX XMMUYECKIX MK1.2,MK2.2,TK2.4
nuTaHus BELLECTB B MpoAyKTax MUTaHUd, onpeferieHne BeLecTB, He 3asiBMIEHHbIX B COCTaBe NPOOYKTOB MK 3.2
NUTaHMA. Lo 1-5,8,10,21,
MpakTuyeckne 3aHATUA 36,4144
MpakTnyeckas pabota Ne27 «OpraHuveckMe u HeopraHuU4eckMe BeLLEeCTBa, BXOAdALME B COCTaB 4
NPOAYKTOB NMUTaHUSI».
OnpepeneHune coctaBa 6niog Ha coaepXaHMe Makpo U MUKPOINeMeHTOoB. V3yyeHne npeanoXeHHbIX
npenogaeateneM 6noa Ha NpeamMeT XMMUYECKOro COCTaBa, OnpeaeneHne Jonen oT CyTOYHOW HOPMbI
Makpo 1 MUKPO3SIEMEHTOB B YKa3aHHOM bntoge.
PelueHne NpakTUKO-OpUEHTUPOBAHHBIX 3a4ady Mo KyNMHAPHOM TeMaTUKE PasfiMyHbIX TUMOB
Tema 9.4 CopepxaHue y4yebHoro marepmana 2 OK 01, OK 02,
BnusHue ycnosun n YCnoBusi U CPOKU XpaHEHUS pasnu4yHbIX BUAOB Cbipbs. CNocobbl COXpaHeHUs1 MULLIEBON LIEHHOCTU - OK 04, OK 07
CPOKOB XpaHeHuUA Ha NPOAYKTOB NPW NPUroTOBIIEHUN. NMK1.2,MK2.2,TMK2.4
Ka4ecTBO NPoAYKTOB MPUMEHeHNs apoMaTUYECKNX, KpacsLMX BELIeCTB, CyXMX CMeCei M TFOTOBbIX OTAEMOYHbIX MK3.2
nuTaHuA nonydgabpukaToB NPOMbILLINEHHOrO NMPOVU3BOACTBA. Lo ;654?L}1221

Co4yeTaemMocTb 1 B3auMO3aMEHAEMOCTb NPOAYKTOB.

TemaTuka NpaKkTUYECKUX 3aHATUM
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Koabl koMmneTeHUun,

HanmeHoBaHune CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB U Tem npakTM4YecKkue 3aHATUA, MPUKNagHOM Moaynb YacoB KOTOpPbIX
cnocob6cTByeT
3N1IeMEeHT nporpamMmbI
1 2 3 4
MpakTuyeckoe 3aHsaTne Ne 28 PelueHne npodeccnoHanbHbIX KENCoB 2
Kenc Ne 1. lNMocetutenun kade nocne ynotpebneHunss pbibHOM 3akycku, obpatunmcb ¢ xanobamu B
MONMUKIUHKKY CO CreyloLlnMmM CMMNTOMaMu: TOWHOTa, 6onn B anuracTpanbHown obnactu, ronoBHas
6onb, pacctponcTteo XKT, Temnepatypa). Pewunte kenc: onpegenute BCEBO3MOXHbIE MPUYMHbBI aHHON
CUTyaLuK; Kakue YCroBusi (XMMUYECKMe MpoLecChl) MOMMM BO3OEWACTBOBAaTb Ha NPOAYKTbl MUTaHUS;
nepeyncrnnTe OCHOBHbIE YCMOBMS WU CPOKU XPaHEHMs 3aKycku M3 pblObl. 3alumMTuTe MNonyyYeHHble
pesynbTathl Kerca.
CamocTosiTenbHas pabora 6
CawmoctodATenbHaa pabota 1. [NogrotoBka v 3awmTa npeseHTaunn no Teme «BnusHue ycnosum u
CPOKOB XpaHEHUS Ha KayecTBO NPOAYKTOB MUTaHMSA. XUMUYECKUA KOHTPOSb KayecTBa MpPOOYKTOB
NUTaHUS»
NMpomexyToyHas aTTecTauus B Buge 3Kk3ameHa 6
Bcero: | 144
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3. YCNOBUSA PEANU3ALIUN NPOrPAMMbI YYEBHON AUCLMMNITUHBI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuanbHO-TEXHUYECKOMY OGecrneyeHu o

Ona peanusauum  nporpammbl  y4ebHOWM AMCUMNAMHBL  «XUMUSA» OOSDKHbI  ObiTb
NpeaycMOTPEHbI crieaylolme 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 nporpamMmmbl

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€ UCTOYHUKMU:

1. Pyasutuc, I'. E. Xumunsa. ba3oBbi ypoBeHb : y4ebHUK Ans obpasoBaTenbHbIX OpraHvM3auni,
peanuayowmx obpasoBaTenbHble NPorpaMmmbl cpegHero npodeccrnoHanbHoro obpasosanus / I
E. Pyasutuc, ®. . denbamaH. — 2-e nsg., crep.- Mockea : lNpoceelerne, 2025. - 337 c. : vn. -
(YuebHuk CI1O). - TekcT : anekTpoHHbin. - URL: https://znanium.ru/ — Pexum gocTyna: no
NoAnNuUcke.

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 Y OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBEHOW OUCLUMNITUHBI

KoHTponb v oueHka pesynbtatoB 0Oy4eHUsi OCyLLeCcTBNsSieTCS NpenogaBaTenieM B npolecce

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

NMMCbMEHHOIo

YCTHOrO

TECTUPOBaHMs,
nccneaoBaHU, BLINONTHEHUST 3adaHU B paboyen

TeTpagu.
O6was/npoceccnoHanbHan Paszgen/Tema Tun ou4eHOYHbIX
KoMmneTeHuus MeponpuAaTUMn
OK 01. Beibupatb cnocobbl peLueHus Tema 1.1-1.7
3agad npodeccmoHanbHom Tema 2.1-2.3
0eATeNlbHOCTM NMPUMEHUTENBHO K Tema 3.1
PasnnyHbIM KOHTEKCTaM 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. Ncnonb3oBaTb COBPEMEHHbIE Tema 1.2
cpefcTtBa rnovcka, aHanuaa u Tema 1.4-1.7
WHTEepnpeTauumn nHpopmaumm, 1 Tema 2.1- 2.3
WHOPMaLIMOHHBIE TEXHONOMMN AN Tema 4.1- 4.4
BbINOMHEHUs 3a4au Tema 5.2-5.5
npod)eccuoHanbHON OesATenbHOCTH Tema 6.1
Tema 7.1
Touag 182
CTHbI onpoc
oK 04. . Tema 1.4 PeweHne pacyé€THbIX 3aga4
O heKTUBHO B3aNMOAENCTBOBATH 1 Tema 1.7 BbiNONHEHMe 3aaaHi B
paboTaTb B KONNEKTUBE U KOMaHAe Tema 2.1-2.3 PaGoueit TeTpanm
¥:m: g;gj MpeacrasreHne pesynbTaToBs
Tema 6:1 ' npakTuyeckux pabot
Tema 7.1 BbinonHeHne
Tema 8.1-8.2 KOHTPOIbHbIX
Tema 9.1-9.4 E:Sg;:;m ANCLMMAVHBI
OK 07. CO[J,evI/ICTBOBaTb COXpaHeHo Tema 1.7 OLEHKa CaMOCTOSITENbHO
oKpy>xatoLen cpeapl, Tema 4.5-4.7 BINOMHEHHbIX 3AaHWIA
pecypcocbepexxeHnto, NPUMEHSATb Tema 5.1 3alMTa pellenns Kerc-3anay
3HaHus 00 N3MEeHeHun KnumarTa, Tema 8.1-8.2 6 o
NpUHUMMIbLI 6epexnuBoro Tema 9.1-9.4 (C yuerom yaywen
npodgeccroHasnbHON
npou3BoAcTea, ScbcbeKTMIBLHO [ESTENbHOCTN)
OEeNCTBOBaTh B Ype3BblYaHbIX BbiNonHeHme 3aaaHwii
cUTyaumsix .
MK 1.2. OcywecTBnATb 06paboTky, Tema 1.2 MPOMENYTOHON aTTecTalim
noAroToBKy oBoLen, rpnbos, poibsl, Tema 1.6
HepbIOHOro BOAHOrO ChIpbs, Msica, Tema 1.7
AoMaluHen NTuLbl, ANYU, KPOnuKa. Tema 2.1-2.3
MK 2.2. OcyLwiecTBnaThL Tema 4.1-4.4
npuroToBrieHne, HenpogomxkutenoHoe | Tema 5.3-5.4
XpaHeHue G6ynboHOB, OTBapOB Tema 6.1
pa3Hoobpa3Horo accopTUMeHTa. Tema 7.1
MK 2.4. OcywectBnaTb Tema 8.1-8.2
npuroToBrieHne, HenpogomxkutenoHoe | Tema 9.1-9.4

XpaHeHne ropsymx coycoB
pa3HOO0bpa3HOro accopTMmMeHTa.

MK 3.2. OcyLiecTBnaThL
NPUroToBMneHNEe, HENPOOOMKNTENBHOE
XpaHeHWe XONOA4HbIX COYCOB,
3anpaBok pasHoobpas3Horo
accopTUMEHTa.
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OnemeHTbI yue6HOM

MpoBepsieMble

3agaHuA gns oueHKn

Bugbi

AUCLUNINHBI pe3ynbTaThbl OLleHKU
(paspensl/ TemMbl) obyueHus
OK, MK, MnPo,
3,Y,10
1 cemecTp
Tema 1.1. OK-01 1. TMpaktnyeckaa padota Nel. «OcCHOBHble 2-5
OCHOBHbIE XMUYeECKMe NP6 01,02 KONMNYECTBEHHbIE 3aKOHbI B XMWUN U pacyeTbl No
NMOHATUA N 3aKOHbI, Lo 1-5,8,10, YPaBHEHNSAM XUMUYECKNX peakLUmn».
CTpOEHVe aTOMOB 21,36,41,44 2. BbinonHeHuwe 3apgaHuin B paboyer TeTpagu 2-5
XUMUYECKUX 3NEMEHTOB
Tema 1.2. OK-01, 02 1. Mpaktnyeckoe  3aHaTMe Ne2  PelueHune 2-5
Mepuogmnyecknin 3akoH MK 1.2, MK 2.2, | npakTMdecknx 3agjaHWin  Ha  COCTaBMeHue
n MNMepuroamnyeckas MK2.4T1K 3.2 | anekrpoHHO-rpadmyeckux ¢opmyn 3feMeHTOB
cuctema XMMmM4eckmnx MP6 01,02 1-4 nepropos..
anemenToB [. U. LO 1-5,8,10, | 2. BoinonHeHwe 3agaHun B pabouen TeTpaau 2-5
MeHpoeneeBa, Ux cBs3b 21,36,41,44
C COBPEMEHHOM
Teopuen CTpoeHus
aTtomMoB
Tema 1.3. OK-01 1. Mpaktnyeckas pabota Ne3. «CtpoeHune 2-5
CTpoeHue BellecTBa U NP6 01,02 BeLLleCTBa U Npupoaa XMMUYECKOW CBA3NY.
npupoaa XMMmn4eckom Lo 1-5,8,10, 2. BoinonHeHune 3agaHuii B paboven TeTpaam 2-5
cBs3n. MHoroobpaswue 21,36,41,44
BELLECTB
Tema 1.4. OK-01, 02,04 | l.Npaktuyeckas pabota Ned. «HomeHknatypa 2-5
Knaccudumkauyus, NP6 01,02,04 HeopraHN4YecKux BeLLEeCTBY.
N HOMeHKnaTypa Lo 1-5,8,10, 2. BeinonHeHue 3agaHuii B paboyen tetpagu 2-5
HeopraHn4yecknx 21,36,41,44
BELLECTB
Tema 1.5. OK 01, OK 02 1.MNMpaktnyeckoe 3aHaTMEe Ne 5  «Twunbl 2-5
Tunbl XUMUYECKNX MP6 01,02,03,04 | XMMUYECKNX peaKLMn».
peakuun L0 1-5,8,10, | 2. BbinonHeHue 3agaHuin B pabodel TeTpagu 2-5
21,36,41,44
Tema 1.6. OK 01, OK 02 1. [lMpaktnyeckass pabota Ne6. «BnusHne 2-5
CKOpOCTb XMMUYECKNX NMK1.2, MK 2.2, | pasnuyHbix hakTOpoB Ha CKOPOCTb XUMUYECKON
peakuun. Xmmmuyeckoe MK2.4T7K 3.2 peakuumny.
paBHOBecue MPe6 07 2. BoinonHeHune 3agaHuii B pabovelrt TeTpagum 2-5
Lo 1-5,8,10,
21,36,41,44
Tema 1.7. OK 01, OK 02 1.Mpaktnyeckas pabota Ne7. «[llpurotoBneHue 2-5
PacTBopsl, Teopusi OK 04, OK 07 pacTBOpOB».
ANEKTPOSIUTUYECKOMN MK1.2,MK2.2, | 2. Tlpaktnyeckas pabota Ne8. «Peakuun 2-5
AnccoumnaLmm N NOHHbIN MK 2.4 1K 3.2 rmgponunsay.
obmeH NP6 01,02 3. MpakTtnyeckaa pabota Ne9. «VccneposaHue 2-5
LO 1-5,8,10, | AncnepcHbIX CUCTEMY.
21,36,41,44
Tema 2.3 OK 01 1.BbinonHeHne 3agaHuin B paboyen TeTpagm 3ayTeHo
"eHeTU4eckasa cBA3b OK 02, OK 04 2. [Mpaktnyeckas pabota Ne10. «dusmko- /He
KraccoB MNK1.2,MK2.2, | xumnyeckune CBOMCTBA HEeOpraHM4Yecknx | 3a4TeHo
HEeopraHM4YecKmx NMK2.4T1K 3.2 BELLEeCTBY. 2-5
coegnHeHunn MPo6 3. Tpaktnyeckas pabota Ne11 «CaolicTBa
01,02,03,04,05 | meTannoB 1 HeEMETaNNoBy. 2-5
LO 1-5,8,10, | 4. KoHTpornbHasi paboTa no 1-2 pasgenam
21,36,41,44
Tema 3.1. OK 01 1.Mpaktnyeckas pabota Ne12. «HomeHknaTypa 2-5
Knaccudomkaums, NP6 01,02,04 OpraHMyecKnx BeLLEeCTBY.
CTpOeHune n LO 1-5,8,10, | 2. BeinonHeHue 3agaHuin B paboyen TeTpagm 2-5
HOMeHKnaTypa 21,36,41,44
OpraHn4eckux

28




OnemeHTbI yue6HOM MpoBepsiemMble 3agaHuAa ons oueHkKn Buabl
AUCUMUNINHBI pe3ynbTaThbl OLleHKU
(paspensl/ TemMbl) obyueHus
OK, MK, NP6,
3,Y, U0
BELLECTB
Tema 4.2. OK 01, OK 02 1. BeinonHeHue 3agaHuii B paboyen Tetpagm 2-5
XuMmnyeckme CBoOMCTBa OK 04
W noriy4yeHve ankaHoB MP6 01,02,04
NnK1.2, MK 2.2,
MK2.4MNK3.2
lo 1-5,8,10,
21,36,41,44
Tema 4.4. OK 01, OK 02 1. BoinonHeHune 3agaHnii B pabover TeTpagm 2-5
HenpepenbHble OK 04
yrnesogopoabl. NP6 01,02,04
AnkagneHbl. ANKUHBI NnK1.2, MK 2.2,
MK2.4T7K 3.2
Lo 1-5,8,10,
21,36,41,44
Tema 4.7. OK 01, OK 07 1.Mpaktnyeckoe 3aHaTMe Ne13 «CaowncTtBa 2-5
DdU3nKo-xmmm4yeckune NP6 01,02,03,05 | yrmesogopoaoBs».
cBoNCTBa LO 1-5,8,10, | 2.KoHTponbHasg paboTa no pasgeny 3-4 2-5
yrrnesogoponos 21,36,41,44
2 cemecTp
Tema 5.2. OK 01, OK 02 1. BoinonHeHue 3agaHuii B pabover TeTpaam 2-5
Anbaervabl. OK 04
KapboHoBLIe KMCNOTbI NP6 01,02,04
Lo 1-5,8,10,
21,36,41,44
Tema 5.3. OK 01, OK 02 1. BeinonHeHve 3agaHun B paboyen Tetpaau 2-5
CnoxHble acupbl. OK 04,
HKupbl NP6 01,02
NnK1.2, MK 2.2,
MK24 MK 3.2
Lo 1-5,8,10,
21,36,41,44
Tema 5.5. OK 01, OK 02 1.MpakTnyeckasn pabota Ne14. «HomeHknatypa 2-5
DdU3NKo-XnmMmnyeckmne OK 04 KncrnopogocoaepiKalymx OpraHn4yeckmx
CBOMCTBA nPo COEVHEHUNNY.
Kncnopogoconepkamx 01,02,03,07
OopraHn4yeckmx Lo 1-5,8,10,
coenHeHn 21,36,41,44
Tema 6.1. OK 01, OK 02, 1. BbinonHeHne 3agaHun B paboyen TeTpaaun 3aueT/H
AMUHBI. OK 04 2.MNMpaktuyeckoe 3aHaTME Ne 16 «Cgoncrtea | e 3ayeT
AMWHOKMCNOTHI. MK 1.2, MK 2.2, | aszotocogepxaLimx opraHn4eckux CoeguHEeHNn. 2-5
benkn MK 2.4 1K 3.2
NP6 01,02
Lo 1-5,8,10,
21,36,41,44
Tema 7.1. OK 01, OK 02, 1.Mpaktnyeckasa pabota Ne17. «CuHTes, aHanu3 2-5
Mnactmaccel. OK 04 n Krnaccudgukaums BbICOKOMOMEKYNSAPHbIX
Kayuykn. BonokHa MNK1.2,MK2.2, | coeanHeHnny.
MNK2.4T1K3.2 2. lMNMpaktnyeckaa pabota Ne18. «leHeTu4veckas 2-5
MP6 03,04,05 CBSI3b Mexay Knaccamm OpraHn4yeckmx
U0 1-5,8,10, COEeVHEHUNNY.
21,36,41,44 3. KoHTponbHasi paboTa no opraHM4eCckomn XMMum 2-5
Tema 8.1. OK 01, OK 02, 1. MpakTnyeckas paboTta Ne19. 2-5
OpraHunyeckmne OK 04, OK 07 «BunoopraHunyeckme coeamHenus. NpumeHeHne u
BELLEeCTBa B MK1.2, MK 2.2, | 6buonornyeckas ponb».
KN3HEeOeATeNnbHOCTU MK 2.4T1K 3.2 2-5
YyernoBeka. NP6 03,10
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OnemeHTbI yue6HOM MpoBepsiemMble 3agaHuAa ons oueHkKn Buabl
AUCLMINIINHBI pe3ynbTaThbl OLIEHKMN
(paspensl/ TemMbl) obyueHus
OK, MK, MNPo,
3,Y, U0
MpounssoacTeo n UO 1-5,8,10, | 2. MNpaktuyeckas pabota Ne20. «[ponssoacTeo
npuMeHeHune 21,36,41,44 M NpPUMEHEHWe OpraHn4Yeckux BeLlecTB B
OpraHN4ecKkunx BeLLecTB NMPOMbILLIIEHHOCTWY.
B MPOMBbILUNIEHHOCTH
Tema 8.2. OK 01, OK 02, 1. MNpaktnyeckas pabota Ne2l. «[pumeHeHne 2-5
Xumunyeckne OK 04, OK 07 XUMMYECKMX BELLECTB U TEXHOSOMMN C y4EeTOM
TEXHOMormm MK1.2, MK 2.2, | 6ygywen npodeccnoHanbHOm 4eATENbHOCTUY.
B MOBCEOHEBHOMN MK2.4T1K 3.2
1 NpodeccnoHarnbHoOn NP6 09,10
NEeATENbHOCTH Uo 1-5,8,10,
yerioseka 21,36,41,44
Tema 9.1 OK 01, OK 02, 1.MpakTnyeckas pabota No22 2-5
OcHoBbl nabopaTopHon OK 04, OK 07 «JKCnepumMeHTanbHas XMMns: pacyeTbl, aHanus
nNpaKkTuKn B MK 1.2, MK 2.2, | gaHHbIX 1 NpeacTaBrneHne pe3ynbTaTtoBy.
npodeccnoHanbHbIX MK2.4 1K 3.2
naboparopusx NP6 07
Lo 1-5,8,10,
21,36,41,44
Tema 9.2 OK 01, OK 02, 1.MpakTnyeckasn padorta Ne23 «PelleHne 3agad 2-5
XUMMYecknii aHanms OK 04, OK 07 Ha NPOLEHTHYIO KOHLIEHTpaL M0 pacTBOPOBY.
npo6 BoAbl MK1.2, MK 2.2, | 2.NMpaktnyeckasa pabota Ne24 «PelueHune 3agay
MNK2.4T1K 3.2 Ha MOJISAPHYIDO WU HOPMarbHYK KOHLUEHTpaumio 2-5
MP6 07,10 pacTBOpOBY».
LO 1-5,8,10, | 3.MNpaktnyeckaa pabota Ne25  PeweHne
21,36,41,44 NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 2-5
3agaHvn Ha pacyeT KOHUEeHTpaLuui
3arpsAsHAWNX BELWeCcTB U MX CpaBHEHME C
npegenbHo  AOMYCTUMbIMM - KOHLEHTpaunsimm
(MAK)
4. Mpaktudeckas paboTta Ne26 «PelleHne 3agav
Ha BbIYUCIIEHNA TUTPaY. 2-5
Tema 9.3 OK 01, OK 02, 1.MpakTnyeckasn pabota Ne27 «OpraHuyeckme n 2-5
XUMMYECKNIA KOHTPOMb OK 04, OK 07 HeopraHuyeckue BellecTBa, BXoasLline B COCTaB
KayecTBa NpoaYyKTOB MK1.2, MK 2.2, | NnpoayKToB NUTaHUA».
nuTaHus MK2.4 MK 3.2
NP6 09,10
Lo 1-5,8,10,
21,36,41,44
Tema 9.4 OK 01, OK 02, 1.Npaktnyeckoe 3aHsaTMe Ne 28. PeweHune 2-5
BrnnsHue ycnosuin n OK 04, OK 07 npodeccnoHasnbHOro Kenca.
CPOKOB XpaHeHnsa Ha MK1.2, MK 2.2, | 2. CamoctoaTenoHas pabota 1. [NogrotoBka u 2-5
KayecTBO NPOAYKTOB MK2.4T7K 3.2 3almTa npeseHTaunmn
nNUTaHNs NP6 09,10
31-3;¥Y1-2
LO 1-5,8,10,
21,36,41,44
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