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1. OBLWIAA XAPAKTEPUCTUKA PABOYEN NPOMPAMMbI YYEBHOW OUCLUMUNIUHBI
«XUMUA»

1.1. MecTOo AMCUMNINNHBLI B CTPYKTYpe OCHOBHOM NpoceccuoHanbHon obpasoBaTenibHON
nporpaMmmbi

YuebHasa gucuunnuia ONM.03 Xumus siensietcsa oba3aTtensHom YacTbio 00eobpa3oBaTenbHOMo
umkna obpasoBaTenbHon nporpammbl B cootBeTcTtBuM ¢ ®IrOC CI1O no npodeccun 43.01.11
«MacTtep hrnopucTn4eckoro cepemuca.

1.2. Uenu v nnaHnpyemble pe3ynbTaTbl OCBOEHUA ANCLUNIIUHDI.

1.2.1. Uenwu n 3agauv gUCUUNJINHDbI:

dopmupoBaHue y obyyatoLMXCAa XMMUYECKOW COCTaBIISOLEN €CTECTBEHHO-HAYYHOW KapTWHbI
MMpa KaK OCHOBbl MPUHATUS pEeLeHUA B XXM3HEHHbIX W MNPOU3BOACTBEHHbLIX CUTYyaUMsX,
OTBETCTBEHHOro NoBeAeHUs B NPUPOAHON cpeae.

3agayuun guCLMNInHGbI:

1) ccopmupoBaTb MNOHMMaHWE 3aKOHOMEPHOCTENW MNPOTEKAHUS XMMWYECKUX MpOLEeCcCoB U
SIBlIEHWN B OKpyXawwen cpene, LENOCTHOM HayyYHOW KapTuUHbI MUpa, B3aUMOCBA3N U
B3aMMO3aBMCUMOCTM €CTECTBEHHbIX HaYK;

2) pas3BUTb YMEHUS NPOBOAUTL pacHeTbl N0 XMMUYECKMM POPMYNamM 1 ypaBHEHUAM XUMUYECKNX
peakumin, NnaHMpoBaTb U UHTEPNPETUPOBaTb Pe3ynbTaTbl XMMUYECKMUX IKCNEPUMEHTOB,

3) cdopmupoBaTb HaBbIKM MPOBEAEHUS XMMUYECKMX ISKCNEePUMEHTasbHbIX MCCNegoBaHWM C
cobniogeHnem npaeun ©esonacHoro obpalleHnda C  BewecTBamuM U riabopaTopHbIM
obopynoBaHNEM;

4) pasBUTb YMEHWS aHanuM3npoBaTb, OLEHMBATb, MPOBEPSATb Ha AOCTOBEPHOCTb M 0606LaTh
NMHPOPMaLMIO XMMUYECKOIO XapakTepa 13 pasnmnyHbIX NCTOYHUKOB;

5) cdopmmnpoBaTb YMEHUSI NPOrHO3MPOBAaTbL NOCNEACTBUSI CBOEN OEeATENbHOCTU U XUMUYECKMX
NPUPOAHbIX, ObITOBbIX U MPOM3BOACTBEHHbIX NPOLIECCOB;

6) cdopmmpoBaTb NOHMMAHME 3HAYUMOCTU AOCTUXKEHUI XUMUYECKOM HAayKM U TEXHONOrMN Ans
pa3BuUTUS coumanbHON U NPON3BOACTBEHHON cadep.

1.2.2. MnaHupyemble pe3yrnbTaTbl OCBOEHUSI y4eOHOM AUCLUMNNUHbLI B COOTBETCTBUM C
ProcC Cro m Ha ocHoBe ®I'OC COO

nnaHnpoBatb W CaMOCTOATEJIbHO

Ko m HaumeHOBaHMe NMUYHOCTHbLIX U HanmeHoBaHue npegMeTHbIX
HaumeHoBaHue MeTanpeamMeTHbIX pesynbtatoB (ProC COO)
OK, MK pesynbTaToB (J1IP, MP)
(Proc cno) (Proc coo)
OK 01. B yacTtu TpyaoBOro BOCNUTaHUA: YmeTb
Beibupate  cnocobbl | - roroBHOCTE K TPYAy, Oco3HaHue | - Y-1 BbISIBNSATb XapaKkTepHble NpU3HaKK
peLueHus 3afaY | | ennocTy MacTepcTga, | 1 B3AMMOCBA3b U3YHYEHHBIX MOHATHIA,
npoceccrmoHanbHom Tpymomniobue; NPMMEHSATL COOTBETCTBYIOLIME NOHATUS
AesATenbHOCTH, . | Npn onucaHun CcTpoeHMs wn CBOWCTB
NPUMEHUTENBHO k|~ TOTOBHOCTb K aKTMBHOM | eopranHnueckux M OpraHMYecKnx
pasnNYHbLIM AEATENBHOCTN  TEXHONOTUHECKOM W | geliecTB 1 Mx NpeBpaLLeHnit; BbISBNATL
KOHTEKCTaM. counarsHon Hanpasf€HHOCTW, | B3aMMOCBA3b XMMUYECKUX 3HaHWN C
Crnoco6HOCTb WHULNNPOBATb, | NOHATUAMW W MPEeACTaBeHUAMN OPYrux

€CTeCTBEHHOHAY4HbIX NpeaMeTOoB;

BbINOJTHATb TaKylo AeATelIbHOCTb; - ¥-2 wucnonb3oBatb HaMMEHOBaHUS
- UHTepec K pasnnyHbIM XUMUYECKNX COG,D,I/IHeHI/IliI
C(bepaM I'lpO(beCCI/IOHaJ'IbHOIZ Mex(,u,yHapoquro COH3a TeopeTn4eckon
[EATEeNbHOCTH, N NpuKknagHon XuMmn n TpuBUaribHble

OBnageHue yHMBepcarnbHbIMU
y4eOHbIMU NO3HaBaTeNbHbIMU
AeNCTBUSIMU:

6a3oBble norm4yeckne AeNCcTBUNA:

Ha3BaHWA BaXXHEWLLUX BELLECTB (3TUIEH,
aueTuneH, rMALEPUH, deHorn,
dopmanbierna,  yKCycHas — Kucnora,
FMUUWH, YrapHbIn ras, yrnekucnoli ras,
aMMuak, raweHas u3BecTb, HeralleHas

- CaMOoCTOATENbHO n3BeCTb, NUTbEBAsA COAa U OPYruX),
dopmynmnpoBaTb " - Y-3 COCTaBnATb dopmyrbl
HeopraHMYeCcKnx " OpraHNYecknx




aKkTyanuMaupoBaTtb npobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;

- yCTaHaBnMBaTb CYLLUECTBEHHbIV
npu3HaK WNM  OCHOBaHUS  Ans
CpaBHeHUsl,  Knaccudukaumm  u
ob60o0LeHus;

- onpeaensitTb Lenv AeaTenbHOCTH,
3agaBaTb NapameTpbl M KpUTEPUU KX
JOCTUXKEHUS;

- BbISIBISITb  3aKOHOMEPHOCTU U
NPOTMBOPEYMSt B paccMaTpuBaeMblx
ABNEHUSX;

- BHOCUTb KOPPEKTMBbI B
AesATeNnbHOCTb, oueHuBaTb
COOTBETCTBME pe3ynbTaToB Lensm,
oueHuBaTb  PUCKM  MOCNEeACTBUN
AeATenbHOCTY;

- pasBuBaTb KpeaTuBHOE
MblLLIEHNE npu peLleHnm
XM3HEHHbIX Npobriem

6a3oBble uccnegoBaTenbCcKue
OencTBus:

- BMagetb HaBblkamu  yyebHo-
nccrnegoBaTenbCkOn U NPOEKTHON
AeATenbHOCTH, HaBbIkaMK
paspeLueHuns npobnem;

- BbISBNSATb NPUYNHHO-
CneAcTBEHHbIe CBSA3U n
aKkTyanusmpoBaTb 3agauvy,
BblABUraTb MMNOTE3y ee peLueHus,
HaxoAauTb apryMeHThbl ans
AokasaTtenbctea CBOMX

YyTBEPXOEHWIA, 3ajaBaTb NapameTpbl
W KPUTEPUU pELLEHNS;

- aHanuM3npoBaTb MNOSyYEHHblE B
X04€e pelleHus 3adayun pesynbTaThl,
KpUTUYECKN OLleHMBaTb nx
OOCTOBEPHOCTb,

- MpPOrHO3MpoBaTb M3MEHEHue B
HOBbIX YCITOBUSX;

- YMeTb TNEepeHOCUTb 3HaHUs B
no3HaBaTENbHYI W MPaKTUYECKYHD
obnacTtu XusHenesaTenbHOCTU;

- YMeTb MHTErpMpoBaTb 3HaHUSA U3
pasHbIX NpegMeTHbIX obnacTew;

- BblOBUraTb HOBblE noen,
npegnaratb OpUrnHarnbHble
NoaXoAbl U peLLeHus:;

- CMNOCOBHOCTb MX MCMONb30BaHNSA
B MO3HaBaTENbHOM W CcoLUManbHOMN
npakTuke.

BELLEeCTB,  YPaBHEHUA  XUMUYECKMX
peakuni, 06BbACHATbL UX CMbICTT;

- Y-4 nopTBepxaaTb XapaKTepHble
XUMUYECKMEe CBOWCTBA BELLecTB
COOTBETCTBYIOLUMU IKCNEPUMEHTAMM U
3anMcaAMM  YPaBHEHUN  XUMUYECKUX
peakuuu;

- Y-5 yctaHaBnuBatb MNpUHAONEXHOCTb
N3y4eHHbIX HeopraHu4YecKnx "
OopraHnyeckux BeLLEeCTB K
onpefeneHHbiM Knaccam u rpynnam
COeIMHEHUN,  XapakTepu3oBaTb  UX
COCTaB N BaXXHENLUNE CBOWCTBA,

- Y-6 onpegensitb BuAbl XUMUYECKUX
cBsizen (koBaneHTHas, WOHHas,
MeTannuMyeckasi, BOAOPOAHAs), TWMbl
KPUCTaNINYECKNX PELLETOK BELLECTB;

- Y-7 knaccudpumumpoBatb XUMUYECKUE

peakuuu;
- Y-8 cchopmupoBaTb NpeacTaBneHus: o
XMMUYECKOWN CoCTaBnsaLLen
€CTECTBEHHOHAaY4YHOW KapTuHbl MuUpa,

ponu  XWMUM B MO3HAHWM SIBNEHWN
npupoabl, B pOPMUPOBAHUN MbILLNEHUS

n KynbTypbl NNYHOCTN, ee
dYHKUMOHaNbHOWM rPamMoOTHOCTH,
HeobxoaMmMon ansi peLleHns

MpaKkTU4eckux 3adad W 3IKOMOrnYecku
060CHOBAHHOIO OTHOLLEHMS K CBOEMY
300pOBbIO N MPUPOJHON CPeae;

- Y-9 npoeBogutb  pacyetbl  no
XUMUYECKMM POPMYMaM M ypaBHEHUAM
XUMUYECKMX peakLmin C UCMONb30BaHNEM

doumamnyeckunx BENUYNH,
XapaKkTepusyrLLmx BellecTBa c
KONMMYECTBEHHOM  CTOPOHbLI:  Macchl,

obbemMa (HopmarnbHble YCIoBMS) rasos,
KONMYyecTBa BeLLecTBa;

- Y-10 wucnonb3oBaTb CUCTEMHblE
XUMMYECKMEe 3HaHWSA Ons  MPUHATUS
peweHnin B KOHKPETHbLIX XXU3HEHHbIX
CUTyaLmsiX, CBA3aHHbIX C BellecTBaMu U
UX MPUMEHEHNEM

3HaTb
- 3-1 ocHoBononarawllye MNOHATUS
(Xumunyeckmin QINEMEHT, aTom,

3NeKTpoHHasa obono4vka atoma, s-, p-, d-
3MEeKTPOHHbIE OpGUTanM aTtoMoB, WOH,
Moriekyna, BaneHTHOCTb,
3MeKTPOOTPULLATENBHOCTb, cTeneHb
OKUCIEHMSl, XMMUYeckasi CBSi3b, MOIb,
MonsipHasi Macca, MOMsipHbIA 06beM,
yrnepoaHblil ckeneT, ¢yHKUMOHanbHas
rpynna, pagukan, u3omepusi, U3oMepsbl,

rOMOMOrM4eckui ps4, romororu,
yrnesogopogael, KMCRopoa- n
asoTcogepxatiue coeguHeHuns,
fuonorMyeckn akTMBHble  BellecTBa
(yrmeBogbl, Xupbl, 0Genku), MOHoOMep,
nonvmep, CTPYKTypHOE 3B€EHO,
BbICOKOMOJEKYNSAPHbIE coeauHeHuns,
KpucTtannuyeckas peweTtka,  Tunbl




XUMUYECKNX peaKu,Mﬁ (OKI/ICJ'II/ITeJ'IbHO-

BOCCTAHOBUTESbHbIE, 3K30-U
3HOOTEPMUYECKME, pPeakuMn MOHHOro
obmeHa), pacTBop, 3NEKTPONUTLI,
HE3NEKTPONUTbl,  3NEKTponUTMYeckas
avccoumnaums, OKWCIUTENb,
BOCCTAHOBMUTESb, CKOPOCTb XMMUYECKOWN
peakumu, XMMUYECKOe paBHOBeECKHE),

TEOPUN N 3aKOHbI (TEOPUST XMMUYECKOTo
CTPOEHNSA opraHmyeckmx Bellects A.M.
ByTnepoBa, Teopus 3NEKTPONMTUYECKON
auccoumaumn, nNepuoauyeckuii  3akoH
O.N. MengeneeBa, 3aKOH COXpaHeHWs

MaCCbI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKNI A3bIK XUMUH,
(baKTOJ'IOI'VI‘-IeCKVIe cBeaeHuA 0}
CBOMCTBax, COCTaBe, nonyyvyeHnmn un
©6e3onacHom ncnonb3oBaHun
BaXKHENLINX HeopraHn4ecknx n
opraHmu4yecknx BeLwleCcTB B 6bITy n

NpaKkTUYECKON OEATENbHOCTU YENoBeKa;
- 3-2 npepacTaBneHusi: 0 maTepuansHOM
€OWHCTBE MWUpa, 3aKOHOMEPHOCTSIX MU
NMo3HaBaeMoCTV SBNEHMI NpMpoabl;

- 3-3 3HayeHMe XuUMUU B CUCTEME
€CTECTBEHHbIX Hayk U ee ponn B
oGecrneyeHMn YCTOMYMBOrO pasBUTUS

yernoBeyecTBa: B peleHun npobnem
9KOITOTMYECKOW,  SHEpreTUYeckon U
niweson ©Oe3onacHOCTU, B pPas3BUTUM
MeaM LMHBI, co3gaHum HOBbIX
MaTepuanos, HOBbIX NCTOYHMKOB
3Hepruu, B obecneyeHnn

paunoHansHoro MnpUPOAONOIib30BaHNS,
B (hopMMpoBaHUn

OK 02. cnonb3oBaTtb
COBpPEMEHHbIE
cpencTea noucka,
aHanusa u
WHTepnpeTaunm
MHdOpMaLIUK U
WMHOPMALIMOHHEIE
TeXHoMnormm onsi
BbINONTHEHWS 3a4au
npodg)eccuoHarnbHoON
OeATENbHOCTH

B o6GnactM ueHHoOCTH Hay4HOro|
NO3HaHUA:

- cthopMUPOBAHHOCTb
MUPOBO33PEHNUS,
COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO  pasBuTMS  Hayku U
o6LecTBEeHHOM NpaKkTWKK,
OCHOBaHHOIO Ha Aauarnore KynbTyp,
cnocobeTByOLWErD OCO3HaHWIo
CBOEro MecTa B MOMNUKYMbTYPHOM
Mupe;

- COBEpLUEHCTBOBaHME A3bIKOBOW U
ynTaTenbCKkon KynbTypbl Kak
cpenctea B3aMMOZENCTBUSI MeEXOy
NoAbMU U MO3HAHUSA MUPa;

- 0OCO3HaHMEe LEHHOCTUM Hay4HoW
OEeATENBHOCTMH, rOTOBHOCTb
OCyLLEeCTBNATb NPOEKTHYHO "
nccnenoBaTenbCKyl OesATENbHOCTb
MHOVBMAYAIbHO 1 B rpynne;
OBnageHue  yHuBepcalibHbIMU
no3HaBaTenbHbIMU AENCTBUAMM:
paboTta ¢ uHpopmaumen:

- BMageTb HaBblKaMW MOMy4YeHMUs

nHpopMaumm n3 NCTOYHMKOB
pasHbIX TUMOB, CAMOCTOSATENLHO
OCYLLECTBMATb  MOUCK,  aHanus,

YmeTb

- Y-11 nnaHuMpoBatb W BbINOMHATL
XUMUYECKUI 3KCNepuMeHT
(NpeBpalLeHnss opraHMyYecknx BeLLecTB
Nnpu HarpeBaHuW, nonyvyeHne aTuneHa u
N3y4yeHWe ero CBOWCTB, KayeCTBEHHble
peakumM Ha anbieruabl,  Kpaxman,
YKCYCHYIO KUCIOTY; AeHaTypaums 6enkos
npu HarpesBaHuWW, UBETHble peakuun
06enkos;

- Y-12 npoBOAuTb peakuum WOHHOTO
obmeHa, onpegensaTb cpedy BOAHbIX
pacTBOPOB, Ka4yeCTBEHHbIE peakuun Ha
cynbdar-, kapboHaT- 1 XIopPUA-aHUOHBI,
Ha KaTUOH aMMOHMUS;

- pelwaTb 3KCMEpPUMEHTarnbHblE 3agayun
no remam "MeTtannsel" 1 "Hemetanns!") B
COOTBETCTBMM C MpaBunaMn TEXHWUKM

OesonacHocTM npu obOpaleHnn ¢
BeLlecTBamu " nabopaTtopHbIM
obopyaoBaHuewm;

- Y-13 npeacTtaBnaTb  pesynbTaTthl

XUMMYECKOro aKcnepumeHTa B opme
3anucn ypaBHEHUW COOTBETCTBYHOLLMX
peakuun n opmMmynmpoBaTth BbIBOAbLI Ha
OCHOBE 3TUX pe3ynbTaToB;




cMcTemaTmsaumio U MHTepnpeTauuio
MHOPMaUMM PasfIMYHbIX BUOOB U
dhopm NpeacTaBneHns;

- cos3gaBaTb TEKCTbl B PasfUYHbIX
dopmaTax C y4yeToM HasHayeHus

MHdopMaLnn 7] Leneson
ayouTopum, Bbibupasi onTUManbHyo
dopmy npeacTaBneHus n
BM3yanusauuu;

- oueHuBaTb OOCTOBEPHOCTb,
NerMTMMHOCTb  MHdopMaLumm, ee
COOTBETCTBME npaBOBbIM "

MOParnbHO-3TUYECKUM HOopMaM;
- UCnonb3oBaTb cpeacTea
WHOPMAaLIMOHHBIX n
KOMMYHMWKALMOHHBIX KOTHUTUBHbIX,
OpraHn3auUMoHHbIX y4eGHbIMU

TEXHONOrMMn B peLleHnm
KOMMYHUKaTUBHBIX W 3afja4y ¢
cobnogeHnem TpebosaHui
3ProHOMUKM, TEeXHUKN
©e3onacHocTu, rMrMeHsbl,

pecypcocbepexeHnsi, NpaBoBbIX U
3TNYECKUX HOpM, HOpM
MHpopMaLnOHHONM Be3onacHoOCTY;

- aHanuaunpoBaTb XMMUYECKYIO
MHcpopMaLmio, NMONy4YaeMyto U3 pasHbiX

WNCTOYHMKOB (cpencTs MaccoBoOM
nHpopmaumm, cetb IHTEPHET 1 apyrue);
- BNagetb  OCHOBHbIMU MeToaamu
Hay4HOro  MO3HaHMS  BELWEecTB U
XUMUYECKUX siIBNeHu (HabnoaeHue,
n3mepeHue, 3KCMEPUMEHT,
MOLEenMpoBaHue);

- NpPOBOAUTbL pacyeTbl N0 XMMUYECKUM
dpopmynaM N ypaBHEHUAM XUMWUYECKUX

peakuun c MCMNoJSib30BaHNEM
pusnyecknx BESIMYNH,
XapaKTepusyLmnx BellecTBa c
KONMMYECTBEHHOW  CTOPOHbI:  Macchl,

obbema (HopMarnbHble YCINOBMS) rasos,
KOnuyecTBa BeLLecTBa; WUCMONb3oBaTb
CUCTEMHbIE XUMWUYECKME 3HaHWUS Ans
MPUHATUA  PEeLlEeHMn B KOHKPETHbIX
KMU3HEHHbIX CUTyauusiX, CBSI3aHHbIX C
BELLECTBAMU U UX NPUMEHEHNEM

- BnageTb HaBbIKaMM

pacno3HaBaHus " 3awmThl

MHdOpMaUUK,  MHPOPMaLIMOHHOMN

6e30nacHOCTW NIMYHOCTH.
OK 04. - TOTOBHOCTb K CamopasBuTUIO, YmeTb
O dekTUBHO CaMoCTOSTENBHOCTHU ml|- Y-11 nnaHnpoBaTb W BbINOSHATL
B3aMMOAENCTBOBATL | camoonpeneneHuto; XUMUNYECKNN 3KCMepPUMeEHT
n paboTaTtb B -OBMapeHne  HaBblkamu  y4eBHO- (NpeBpalLeHnss opraHMyeckux BeLLecTB

KONneKTmee n
KOMaHae.

nccrnegoBaTenbCkon, MNPOEKTHON 1
counanbHOW AesATENbHOCTY;

OBnageHue yHUBepcanbHbIMU
KOMMYHUKaTUBHbIMU
OeNCTBUAMMU:

COBMeCTHas AeATesiIbHOCTb:
- NOHMMATb n ncnonb3oBaTb

npenmyLecTaa KomaHHoW "
WHOMBUAYanbHON paboThl;
- nNpyHMMaTb LEenM  COBMECTHOM

OeAaATenbHOCTN, OpraHM3oBbiBaTb U
KOOpAMHMpOBaTb [OENCTBUSA MO ee
OOCTWMXKEHWUIO:  COCTaBnATb  MnaH
OEeNncTBWIiA, pacnpedenatb ponu ¢
y4yeToM MHEHUI Y4YaCTHUKOB
obcyxgaTb pesdynbTaTbl COBMECTHON
paboThbl;

- KOOPOWHUPOBAaTb W  BLIMNOMHATb
paboTy B YCNoBMSX pearnbHOro,
BUPTYanbHOro U KOMOUHNPOBAHHOTO
B3auMOeNcTBUs;

- OCyLlecTBNATb Nno3nTUBHOE
cTparternyeckoe noeegeHue B
pasfnMYHbIX CUTYyauusix, MpPOSIBRATb
TBOPYECTBO U BOObOpakeHue, ObiTb
VHULMATUBHbIM.

npu HarpeeaHuu, NoyyYyeHne aTuneHa n
n3y4yeHne ero CBOWCTB, KayeCTBEHHblE
peakuMmM Ha anbgernapl, Kpaxmarn,
YKCYCHYIO KNCIOTY; AeHaTypaums 6enkos
Npu HarpeBaHUKW, LBETHble peakuum
6enkos;

- Y-12 npoBoauTb peakuun WNOHHOro
obmeHa, onpegensaTb cpedy BOLHbIX
pacTBOpPOB, KayeCTBEHHble peakuun Ha
cynbdart-, kapboHaT- 1 XNopua-aHUOHbI,
Ha KaTUOH aMMOHUS; pelaTb
3KCNepuMMeHTanbHble 3agadn no Temam
"MeTtannbl" n "HemeTanno!") B
COOTBETCTBMM C MpaBuUriaMm TEXHUKK

f6esonacHocTn npu  obpaweHun C
BeLlecTBamu " nabopaTopHbIM
obopynoBaHunem;

- Y-13 npegctaBnATb  pesynbTathl

XMMWUYECKOro aKcnepumeHTa B dopme
3anncu  ypaBHEHW COOTBETCTBYHOLLMX
peakuuit 1 hopMynunpoBaTh BbIBOABI Ha
OCHOBE 3TUX pe3ynbTaToB




OBnapeHue YHUBepcanbHbIMU
perynaTMuBHbIMU OENCTBUSMU:
npuHATHe cebAa n Apyrux nopen:
- MPUHUMATb MOTUBbLI U apryMeHTbI
apyrmx — niogen  npu  aHanuse
pe3ynbTaToB AeATENbHOCTY;

- MpuU3HaBaTb CBOE MpaBO U MpaBo
Opyrux nogemn Ha owmbku;

- pasBuBaTb CnocobHOCTb
NMoHMMaTb MUP C MO3ULUK OPYroro
yenoseka.

OK 07.
CopgewcTteoBaTb
COXpaHeHu1Io
OKpy>KatoLLen cpeapl,
pecypcocbepexeHunto,
NPUMEHATb 3HaHWs 06
N3MEHEHUN KnumarTa,
NPUHUUMbI
OepexnmBoro
Npon3BOACTBA,

3 peKTNBHO
JencTBoBaTh B
ype3BbIYaNHbIX
cuUTyauusix.

B obnactu 3KOJIOrn4ecKkoro
BOCMUTAHUSA:

-chOPMUPOBAHHOCTb
3KOMOrMyeckom KyrnbTypbl,

NOHMMaHne BINAHNA counanbHO-

SKOHOMMYECKMX  MpOLIeCCOB  Ha
COCTOsIHME NPMpPOOHON "
coumanbHoOW  cpefbl, OCO3HaHue
rnobanbHoro XapakTepa

3KOMOrMyecknx Npodnewm;

- NNaHMpoBaHME W OCYLLECTBIEHNE
OENCTBUI B OKpyXKaloLen cpeae Ha
OCHOBE 3HaHus Lenen yCTOMYMBOro
pasBuTUS YENOBEYECTBa;

aKTMBHOE  HernpuaTue  OEenCTBUN,
NPUHOCALLMX Bped OKpyXatoLen
cpege;

- yMeHne NPOrHo3MpoBaThb
HebnaronpusiTHble  3KONornyeckue
nocneacTevs  npegnpuHMMaemMbIX
OencTBui, npegoTepaLlaTth ux;

- pacluMpeHune onbiTa AeATeNbHOCTM
3KONOrM4eckon HanpaBreHHOCTY;

- oBnageHve Haeblkamu y4ebHo-
nccnenoBaTernbCKon, MPOEKTHOW W
coumanbHOM OeaTenbHOCTH.

YmMmeTb
- Y-14 cobnogaTtb npasuna
3KOJIOrMYeCcKu uenecoobpasHoro
nosegeHmss B ObITYy W TpyaoBoWw

OeATeNlbHOCTM B UendxX COXpaHeHudA

CBOEro 370pOBbSi U  OKpyXaroLen
NpUpPOAHON cpeabl;

- Y-15 yunTbIBaTh OMnacHoOCTb
BO3JENCTBMA Ha >XMBble OpraHn3mbl
onpefeneHHblXx  BelecTB, MOHUMas
CMbICN nokasatens npegensHon
[0MYyCTUMOM KOHLIEHTpaL MK,

3HaTb

- 3-4 npeacTtaBneHus: O XMMWYECKON
COCTaBnsloWen  ecTeCTBEHHOHay4YHON

KapTWHbI MMpa, PONY XUMMKMK B MO3HAHUN
SIBNEHNA npupoabl, B HOpMUPOBaAHUN
MbILUSIEHUST U KYNbTYpbl JIMYHOCTU, ee
PYHKUNOHANbHOM rPamMoTHOCTH,
Heobxoaumowm ans peLLeHus
NpakTU4YeCcKMX 3adad W 3KONOrMyecku
000CHOBAHHOIO OTHOLLUEHUSI K CBOEMY
3[10POBbIO U NPUPOJHON cpeae

B 1. CosgaHune
c¢nopucTuyecknx
nsgenun U3 XuBbix
Ccpe3aHHbIX
pacTeHun,
CYXOLIBETOB,
WCKYCCTBEHHbIX
LBETOB U Apyrux
mMaTepuanos

MK 1.2 OnpegenaTtb
XUBble cpe3aHHble
pacTteHus (uBeThl,
BeTKW, NIUCTbA U Ap.)
npUMeHss
60TaHM4YecKyo
HOMEHKNaTypy

NnK1.4
U3rotaBnuBatb u
ynakoBbIBaTb
roToBble
¢nopucrtuyeckne

3HaTtb

- 3-5 knaccudmkaumm MorWUX U Ae3nHGULMPYIOWNX cpeacTB, Npasuna
MX MPUMEHEeHUA, YCITOBUSA N CPOKU XpaHeHuUs;

- 3-6 cBoWcTB M O0OCOOEHHOCTEM MaTepuanos,

ucnosib3yemMbiX npu

co3gaHnm (prnoprucTUYECKUX U3pernnm.

YmMmeTb
- Y-16 roTtoBUTb pacTBOpPbI A€3UHPULUPYIOLWUX U MOKOLLUX CPEACTB, B TOM
yucne AnNsA ob6pabGoTKM BHYTPEHHUX MNOBepxHocTen hropucTM4ecKon

nocyabl;

- ¥-17 ucnonb3oBaTtb Kpacdawue N UHble BellecTBa, NpuMeHsoLwuMecs B
co3gaHuun (*)ﬂOpMCTM‘-IeCKVIX n3genun, B TOM YUChe Knen n cnpewu.




nsgenus, a Takxe
obecneyuBaTb

¢nopucrTuyecknx
nsgenun B
COOTBETCTBUMN C UX
Ha3Ha4YeHuem

XnsHenesaTernbHOCTb

1.3 JInyHoCTHbIE

pe3ynbTatbl, (opMupyemMble B nNpoLecce OCBOEHUs Yy4ebOHOMn

ancuumnnuubl OfN.03 Xumua B COOTBETCTBMM C MpPOrpammMon BOCMMTaHMA No npodeccum
43.01.11 «MacTtep hnopuctmyeckoro cepucan.

Kopg LO

Hdeckpuntopbl

Lo 6

O6nagatownii onNbITOM TpaXkdaHCKOW COUManbHO 3HAYMMOMN OesiTENbHOCTM (B
CTyOEeHYeCcKoM camoynpasneHuu, N0GPOBOMLYECKOM OBWKEHUN,
npeanpuHMMaTenbCKo AeATeNnbHOCTU, 9KOMOMMYECKUX, BOEHHO-MaTPUOTUYECKUX U
Ap. 06beAMHEHUaX, akLUMaX, Nporpammax)

O 33

Bbipaxatowuin geatensHoe HenpusaTve OEWUCTBUIA, MPUHOCALLMX Bpen npupoae,
COAENCTBYIOLNIN COXPaHEHWIO U 3aLUMTE OKpYKatoLlen cpeqbl.

L0 36

[eatenbHO BbipaXaloLWUn no3HaBaTeNbHblE MHTEPECHI B pasHbIX MPeAMETHbIX
0obnacTsix ¢ y4ETOM CBOMX MHTEPECOB, CMNOCOOHOCTEN, AOCTUXEHUIA, BbIOPaAHHOrO
HanpaeneHus NpodeccnoHanbHOro 0bpasoBaHMs U NOATOTOBKN.

L0 40

Mcnone3ylowun coBpeMeHHble cpeacTBa Mnowcka, aHanmMsa W uHTepnpeTauum
uHdopmaumm, UHPOPMALMOHHBIE  TEXHONMOrMW  AnA  BbINOMHEHWs  3agdad
npoceccuoHansHon OeaTeNbHOCTMU.




2. CTPYKTYPA U COOEPXAHME YYEBHOW OAUCLMNNUHBI

1.1. O6bem y4yeGHOW AUCLUNIINHBI U BUAbI y4eOHOWN paboThl

Bua yue6HoM paboTbl O6bem B yacax
O61em ob6pa3oBaTenbLHON NPOrpaMmMbl AUCLUNSTUHBI 146

B T.u.

OcHOBHOe cogepxaHue 140

BT. Y.

TeopeTuyeckoe obyyeHne 66
npakTu4eckne 3aHATus 74

na6opaToprle 3aHATUA -

MpodeccuoHanbHO-OpUeHTUPOBaAHHOE coaepXaHue (coaepxaHue

npuknagHoro moayns) 6
BT. Y.

TeopeTuyeckoe obyyeHne 2
npakTU4eckne 3aHATUS 4
MpomexyToyHas aTTecTauMsa B Buae aksameHa (2 cemectp) 6
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2.2. TemaTn4eckuii NnaH 1 coaepXkaHne y4ebGHoM OUCUMNIUHBI «XUMUSI»

Koabl koMmneTeHUUN,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB v TemM npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb YyacoB KOTOpPbIX
cnocobcTByeT
3NEeMeHT NporpaMmbl
1 2 3 4
1 cemecTp 61:
30 neku,.,
31 np.
Paspgen 1. OcHOBbI CTPOEHUA BellecTBa 14
Tema 1.1 CopepxaHue y4yebHoro marepmana 2 OK 01, OK 02, OK 04
XumMmusi-Hayka o OCHOBHbIE NOHATUA (XMMWUYECKUI SNEMEHT, aTOM, NPOCTbIE N COXHbIE BELLLECTBA, MOJb, MONSipHAsA LIO 36
BellecTBax Macca, MONSAPHbIA 06BbEM).
3aKoHbl XMMUKN (3aKOH COXpPaHEHUsI MacCbl BeLLecTBa, MOCTOSIHCTBA COCTaBa, NMEepUOAMYECKUN
3aKoH, 3aKoH ABoragpo).
Tema 1.2. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04
CTtpoeHune aToma CoBpeMeHHasi Mofenb CTPOeHUs1 aToma. ONeKTpoHHas KoHdurypauus atoma. Knaccudpumkaums LIO 36, 40
XUMWNYECKUX SNIEMEHTOB (S-, p-, d-anemMeHTbl). BaneHTHble 3neKTpoHbl. BaneHTHOCTb. ONeKTpoHHas
npvpoaa XMMMUYeCcKon CBSA3W. AneKTpooTpuuaTensHocTb. KoBaneHTHas cBA3b, €e pasHOBUOHOCTY U
MexaHn3Mbl 06pa3oBaHusa (OOMEHHbIM U JOHOPHO-aKUEeNTOpHbIN). NoHHas cBsA3b. MeTannuyeckas
cBs3b. BogopoaHas cBs3b. MexmonekynspHble B3aumMoaencTBus.
M3oTonbl, OCHOBHOE 1 BO30YXAEHHOE COCTOsIHME aToMa, rmbpransauns aToMHbIX opbuTanen.
TemaTuka NnpakTUYECKUX 3aHATUN
MpakTnyeckoe 3aHATMe No1 PelueHne npakTUYeCKMX 3a0aHWiA Ha COCTaBfIEHME 3NEKTPOHHO- 2
rpaguyeckux oopmyn anemeHToB 1—4 nepruoaos.
Tema 1.3. CopepxxaHue yyebHoro matepuana 2 OK 01, OK 02, OK 04
Meproanyeckuin 3akoH U | Mpeanockinkx: HakomnneHne (akTonorMyeckoro marepuana, paboTbl npefwecTBeHHuKoB (M.B. LIO 36, 40
Mepunogunyeckas HebepeniHepa, A.Q. WaHkyTypTya, [X. A. HbtoneHca, J1.KO. Menepa). Cvesg xumukoB B Kapncpya,
cucTtema XMMmn4ecKmnx NUYHOCTHbIE kayecTBa [./. MeHgeneesa.
anemeHToB [.U. OtkpbiTne O.U. MeHgeneeBbiM Neproanyeckoro 3akoHa.
MeHngeneesa CoBpemeHHas chopmynupoBka lNepunognyeckoro 3akoHa.
TemaTuka npakTU4eCKUX 3aHATUN
MpakTuyeckoe 3aHATHe Ne 2 PelueHre npakTUKO-OPUEHTMPOBAHHbLIX TEOPETUYECKMX 3aaHUA Ha 4
XapakTepmnsaumo XMMNUYECKUX 3NTEMEHTOB.
Tema 1.4. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04

CTtpoeHue BelyecTBa

OOpasoBaHMe XUMMUYECKOW CBA3U. TuUMbl XMMWYECKUX CBA3EN
HernonsipHasi, MOHHas, MeTannuyeckas 1 BoAgopoaHas).

(KOBaJ'IeHTHaﬂ nondpHaa w
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Koabl koMmneTeHUUN,

HanmeHoBaHune CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OPUEHTUPOBAHHOE), O6bem copmupoBaHuio
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoOn moaysb YacoB KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmmbl
1 2 3 4
Buapl Kpuctannmyeckux peluetok (aToMHas, MOneKynsipHas, MmeTannn4yeckasi, MoHHas!).
Paspen 2. Xumnyeckue peakuum 14
Tema 2.1. CopepxaHue yyebHOro matepmana 2 OK 01, OK 02, OK 04
Tunbl XMnYecknx Knaccudpmkauma ©n  TUNbl  XMMUYECKMX peakuMn C  ydacTMeM HeOpraHM4YecKMx BeLLecTB. LIO 36, 40
peakuni KonunyecTBeHHble OTHOLEHUS] B XMMUKU. OCHOBHbIE KONMYECTBEHHBIE 3aKOHbI B XMMWUW 1 pac4eThbl Mo
YypaBHEHUAM XMMUYECKMX peakumin. Mornb Kak eguHuua KoruyecTBa BellecTBa. MonspHasi macca.
3aKoHbl coxpaHeHus Macchl 1 aHeprun. 3akoH ABoragpo. MonsipHbii 06bem rasoB. OTHOCUTENBHASA
NAOTHOCTb ra3os..
Peakumm komnnekcoobpasoBaHusi C  ydaCTMEM HEOpPraHM4YeckMx BewecTB (Ha npumepe
rMAPOKCOKOMMIIEKCOB LIMHKA 1 antoMUHKS).
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 3 CocrtaBneHne ypaBHEHUI peakUni. 2
MpakTn4yeckoe 3aHaTHE Ne 4 PelleHne 3agay no ypaBHEHUSIM peakuui. 2
Tema 2.2. CopepxaHue y4yebHoro marepmana 2 OK 01, OK 02, OK 04
OnekTponuTuyeckas Teopusi anekTponuTU4eckon auccoumaumu. Peakumm mMoHHOro obmeHa. CocTaBneHue peakuui LIO 33, 36, 40
Auccoumnaums WOHHOro 06MeHa NyTemM COCTaBMEHNUS MX MOSHbLIX U COKPALLEHHbIX MOHHBIX YPaBHEHWIA. MnK1.2,1.4
voponus conew. 3HayeHve rmgponusa B BGuonormyeckux obmeHHbIX npoueccax. [pumeHeHne
rmgponn3a B NPOMbILLSIEHHOCTMU.
TemaTuKa NpPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHaATHe Ne 5 CocTaBneHue peakumin rmgponmsa Conen. 2
Tema 2.3. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02, OK 04
OkuncnurenbHo- CTeneHb OKUCNeHNs. BoccTaHOBUTENM M OKUCTIUTENN. LIO 36, 40
BOCCTaHOBUTENbHbIE Knaccudumkaumsi OKUCNUTENbHO-BOCCTAHOBUTENBbHbLIX peakLUuii.
peakuuu. MeToabl COCTaBneHUs1 ypaBHEHWA  OKUCIUTENbHO-BOCCTAHOBUTENbHbIX  peakuni  (MeTosq
JnekTpoxumMuyeckue nonypeakumm). BnvsiHne cpegpbl Ha NPOTEKaHWE OKUCNUTENBHO-BOCCTaHOBUTENbHbBIX MPOLECCOB.
npouecchol TemaTuka npakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHATMEe Ne 6 MeToabl COCTaBfEeHMS  ypaBHEHUW  OKUCIIUTENbHO- 2
BOCCTaHOBUTENbHbIX peakumi. MeTog anekTpoHHoro 6anaHca.
Paszgen 3. CTpoeHue 1 CBOMCTBA HEOPraHU4YeCKUX BeLeCcTB 20
Tema 3.1. CopepxaHue yyebHoro marepumana 2 OK 01, OK 02, OK 04
Knaccudpukaums, MpeomeT HeopraHM4eckol xuMun. B3anmocBsiab HeopraHWueckux BeluecTB. Knaccudukauus LIO 33, 36, 40
HOMeHKNnaTypa 1 MnK1.2,1.4

HeopraHn4ecknx BeLlecTB. rlpOCTbIe N CINOXHble BellecTBa. OCHOBHbIe Knaccbl CMOXHbIX BeLlecTB
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Koabl koMmneTeHUUN,

HaunmeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OPUEHTUPOBAHHOE), O6bem ¢opmMuposaHuio
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoOn moaysb YyacoB KOTOpPbIX
cnocobcTByeT
3NeMeHT nporpamMmb|
1 2 3 4

CTpOEeHue (okcuabl, rmapokcuapl, KMCROTbI, conu). HomeHknatypa v Ha3BaHMe HeOopraHU4eckMx BeLLecTB
HeopraHn4ecknx NUCXOAS U3 X XMMUYECKON HOPMYIbl UM COCTaBIEHNE XMMUYECKON (POPMYIbl UCXOOSA U3 Ha3BaHUA
BeLlecTB BellecTBa No MeXayHapoaHON unn TpuBManbHOM HOMEHKNaType.

MexmonekynsipHele B3aumogencTsus. Kpuctannormgpatbl. ArperatHble COCTOSIHMS BeLlecTBa.

Kpuctannuyeckme u amopdHble BewecTBa. Tumbl KPUCTaNMYECKNX pPeLueTok (aTtomHas,

MOIeKynsipHasi, MIOHHasi, meTannumyeckasl). 3aBMCMMOCTb (pM3N4ECKMX CBONCTB BELLEeCTBa OT Tuna

KpucTannuyeckon pewweTku. MpruymHel MHOroobpasnsi BewwecTs.

TemaTnKa NPaKkTUYECKUX 3aHATUN

MpakTnyeckoe 3aHATHE Ne 7 PelleHne 3agay Ha pacyeT MacCcoBOW JOMNM (MaccChl) XMMUYECKOro 2

anemeHTa (coegnHeHus) B Monekyrne (cmecn).

MpakTnyeckoe 3aHATHe Ne 8 PelueHune npakTuyecknx 3agaHnii no Knaccudukauum, HoMeHkKnaTtype v 2

XUMNYECKMM hOpMynaM HEOPraHMYECKNX BELLIECTB Pa3NMYHbIX KNacCoB.
Tema 3.2. CopepxaHue y4ebHoro matepmana 2 OK 01, OK 02, OK 04,
DU3NKO-XMmMmMYeckmne MeTannel. O6wue ursnyeckme n xummyeckne ceoncTea metannos. Cnocobbl nonyvyeHusi. 3HaveHne OK 07
cBOWCTBa MeTansmnoB W HemeTarrnoB B MPUPOAE U XU3HeOesaTenbHOCTUM YernoBeka M opraHumamoB. Kopposus LO 36
HeopraHn4yecknx MeTarnsoB: BUAbl KOPPO3un, cnocobbl 3aLLMTbl METANNOB OT KOPPO3UN.
BELLEeCTB, MeTannos
Tema 3.3. CopepxxaHue y4yebHOro matepuana 2 OK 01, OK 02, OK 04,
DU3NKO-XMMmn4eckune HemeTtannbl. OOwue cusnyeckne M XMMMUYECKMe CBOWCTBA HeMeTasnnoB. TUMNMYHbIE CBOWCTBA OK 07
cBOWCTBa mMeTannos Y- YIl rpynn. Knaccudpukaumnsa n HomeHknatypa coeguMHeHnin Hemetannos. KpyroBopoThl LO 36
HeopraHM4ecKknx OVOreHHbIX 31IEMEHTOB B Npupoae.
BELLECTB, HEMETANIOB
Tema 3.4. CopaepxaHue y4e6Horo marepmana 2 OK 01, OK 02, OK 04,
["eHeTn4yeckasa cBA3b XnMnyeckme CBOMCTBA OCHOBHbIX KACCOB HEOpraHMYeckmx BeLlecTB (OKCMOO0B, MMOpPOKCUAOB, OK 07
Knaccos KMCNOT, conen n gp.). 3aKOHOMEPHOCTM B M3MEHEHUN CBOWCTB MPOCThbIX BELLECTB, BOAOPOAHbIX LIO 33, 36, 40
HeopraHM4ecKknx COEeAVNHEHUN, BbICLLUMX OKCUAOB W NMAPOKCUAOB.
COEAMHEHN TemaTuKa NpakTU4eCKUX 3aHATUN

MpakTnyeckoe 3aHATHe Ne 9 CocTaBneHne ypaBHEHNIN XMMUYECKNX PEAKLUIA C y4acTMeM NpoCTbIX 2

N CMOXHbIX HEOpraHM4YeCckux BeLLeCTB.

MpakTnyeckoe 3aHaTMe N2 10 PelueHne akcnepMMeHTarnbHbIX 3afa4y No CBOMCTBAM XMMUYECKUM 2

CBOMCTBaM METAaroB U HEMETanos.
Tema 3.5. CopepxxaHue y4ebHOro matepmuana 2 OK 01, OK 02, OK 04,

13




Koabl koMmneTeHUUN,

HanmeHoBaHune CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OPUEHTUPOBAHHOE), O6bem copmupoBaHuio
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoOn moaysb YacoB KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmmbl
1 2 3 4
MponssoacTeo O6wwre npeacTaBneHVss O MNPOMbILWSIEHHbIX Ccnocobax MonydYeHns XUMUYECKUX BeLwecTB (Ha OK 07
HeopraHn4ecknx npuMmepe Npon3BoacTBa MUHEpPanbHbIX YO40OpeHun). LO 33, 36, 40
BELLEeCTB. TemaTuKa NpakTU4eCKUX 3aHATUN MnK1.2,1.4
MpakTnyeckoe 3aHATME Ne 11 PelweHne MPaKTUKO-OPUEHTUPOBAHHbBIX 3adaHui O ponu 2
HeopraHM4Yeckon XMMmnn B NpOM3BOACTBE YAOOPEHUI.
Pasgen 4. CTpoeHue 1 CBOMCTBaA OpraHN4YeCKUX BeLecTB 51
Tema 4.1. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
Knaccundukaums, MpeaomeT opraHnyeckon xmummn. Baanmocsasb HEOPraHMYeCKUX U OpraHNYecKuUX BELLECTB. OK 07
CTPOEHME 1 XUMMYecKoe CTPOEHME KaK NOPSA0K COeQMHEHMS aTOMOB B MOJSIEKYSE COrflacHO UX BaneHTHOCTU. LIO 33, 36, 40
HOMeHKNnaTypa OCHOBHblE MOJIOXKEHUS TEOPUN XUMWYECKOTO CTPOEHMSI OpraHUYeckux coeaunHeHun A.M.
OpraHM4yecknx ByTtnepoBa. YrnepoHbli CKeneT OpraHn4yeckon Monekynbl. MonekynspHble 1 CTPYKTYpHble
BELLEeCTB (pa3BepHyTble, COKpalleHHbIE) XUMUYeckne ¢OopMynbl. 3aBMCMMOCTb CBOWCTB BELLECTB OT
XMUMWYECKOTO CTPOEHMST Monekyn. N3omepusa M nsomepbl (CTPYKTypHasi, reomeTpuyeckas (Umc-
TpaHc-usomepus). KpaTHOCTb XMMUYECKOMN CBA3MN.
MoHsaTMe o dyHKuMoHanbHOW rpynne. NpuHUMNbI KNnaccudurkaumm opraHUYecKnx COeaVHEHWN.
MexayHapogHas HOMEHKIaTypa U NpUHLMIMbI HOMEHKNATYpPbl OPraHNYeCKUX COeANHEHUN.
TemaTnKa NPakTUYECKUX 3aHATUN
MpakTnyeckoe 3aHATMEe Ne 12 CocTaBneHWe MOMHbIX UM COKPALLEHHbIX CTPYKTYPHbIX (DOpMYI 2
OpraHM4yeckux BeLLEeCTB OTAENIbHbIX KMaccoB, WUCMONb3ysi MX Ha3BaHMA MO CUCTEMATUYECKOW
HOMEHKNnaType.
Tema 4.2. CopepxaHue yyebHoro marepumana 2 OK 01, OK 02, OK 04,
MpepenbHble npegeneHble yrnesogopodbl. 'OopeHMe MeTaHa Kak OAWH M3 OCHOBHbIX WCTOYMHUKOB Ternna B OK 07
yrnesogopoabl NPOMBILLNIEHHOCTM U ObITy. CBOWCTBA MPUPOAHLIX YINEBOOOPOAOB, HAaXOXAEHWe B Mpupoae U LO 33, 36, 40
NPVYMEHEHVE anKaHoB.
TemaTuKa NpakTU4eCKUX 3aHATUN
Mpaktnyeckoe 3aHaTMEe Ne 13 PeleHue 3agay Ha HaxoXOeHWe MOSeKynapHONn GopMysibl 2
yrnesogopoga.
Tema 4.3. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
HenpegenbHble HenpepenbHble yrneeBogoponpl. [lonumepusaums 3TuneHa Kak OCHOBHOE HanpaelieHue ero OK 07
yrnesogopoabl ncnonb3oBaHuA. fopeHne aueTuneHa Kak UICTOMHUK BbICOKOTEMMEPaTYPHOro niiaMeHun Ans CBapku LO 33, 36, 40
N peskun MeTassos.
TemaTuKa NpakTU4eCKUX 3aHATUN
lNMpakTnyeckoe 3aHaTUe Ne14 PelleHne 3agay Ha yCTaHOBIIEHWE MOSEKYNAPHON DOPMYIbI. 3
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Koabl koMmneTeHUUN,

HaunmeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OPUEHTUPOBAHHOE), O6bem ¢opmMuposaHuio
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoOn moaysb YyacoB KOTOpPbIX
cnocobcTByeT
3NeMeHT nporpamMmb|
1 2 3 4
2 cemecTp 79:
36nek.+
43np.
Tema 4.4. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
ApomaTtunyeckme Benson. Xumudeckne cBoncTBa OGeH3omna: ropeHve, peakumv 3amelleHusi (raroreHMpoBaHue, OK 07
yrnesonopoabl HUTpoBaHue). NpumeHeHne 6eH3ona Ha OCHOBE CBOWCTB. LIO 33, 36, 40
TemMaTuka npakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHsaTne Ne15 PelueHne 3agay Ha ycTaHOBNEHUE MOMNEKYNSAPHON hopMynbl. 2
Tema 4.5. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
MmppokcunbHble MmppokcunbHas rpynna kak dpyHKkuMoHanbHas. NMoHATME O npeaenbHbiX O4HOATOMHbIX CiMpTax. OK 07
coegnHeHus ®deHornbl. LIO 33, 36, 40
Xumunyeckme ceoncTea aTaHona. NpumMeHeHne sTaHona Ha OCHOBE CBOUCTB.
MuuepuH Kak NnpeacTaBuUTeNb MHOFOAaTOMHbIX CNUPTOB. KayecTBeHHas peakunsa Ha MHOroaToOMHble
cnupTol. [NpuMeHeHue rnuuepuHa.
AnKoronvam, ero NocrnefCcTBms s opraHM3Ma YenoBeka v npeaynpexgexHve.
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTn4yeckoe 3aHsaTHE Ne 16 PelleHne 3agay no ypaBHEHMIO peakuni, 2
MpakTn4yeckoe 3aHaTHE Ne 17 PelleHne 3agay Ha yCTaHOBNEHWE MONEKYNSPHON (hOopMYyrbI. 2
Tema 4.6. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02, OK 04,
Anbaernabl U KETOHbI MoHaTne 06 anbaerngax n ketoHax. KapGoHunbHas rpynna kak yHkUMoHanbHas. N3omepusa un LO 36
HOMEHKNnaTypa anbaervaos.
dopmanbgermg 1 ero CBOMCTBA: OKUCIIEHME B COOTBETCTBYHOLLYHO KUCMOTY, BOCCTAHOBMEHME B
COOTBETCTBYHOLLMI CNNPT.
Tema 4.7. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02, OK 04,

Kap6oHoBble KUCNOThI U

MX nNpon3BogHbIE

MoHaTne o kapboHOoBbIX kKMcnoTax. KapbokcunbHas rpynna Kak yHKUMoHanbHaga. [omonornyeckmn
psg NpeaenbHbIX OO4HOOCHOBHBLIX KAPOOHOBLIX KUCHOT.

XnMunyeckme CBOMCTBA YKCYCHOW KMCMOTbI: 0BLLMe CBOMCTBA C MUHEpPanbHbIMU KACIIOTaMU peakuus
aTepudmnkaumnun.

MonyyeHre cnoXHbIX 3aUPOB peakLmen atepudukaunn. CnoxHele 3dupbl B MPUPOLE NX 3HAYEHKE.
YKunpbl kak crnoxHble agoumpbl. Knaccudmkaums Xmnpos.

XvMUYeckme CBOMCTBA XUPOB: MMAPONU3 U MTMOPUPOBaHME XUOKUX XKUPOB.

[MpMMeHeHWe X1poB Ha 0CHOBe CBOMCTB. Mbina.

TemaTuKa NpakTU4eCcCKUx pador

oK 07
LIO 33, 36, 40
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Koabl koMmneTeHUUN,

HaunmeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OPUEHTUPOBAHHOE), O6bem ¢opmMuposaHuio
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoOn moaysb YyacoB KOTOpPbIX
cnocobcTByeT
3NeMeHT nporpamMmb|
1 2 3 4
MpakTn4yeckoe 3aHsaTHe Ne 18 PelleHne 3agay no ypaBHEHMIO peakuni. 2
MpakTnyeckoe 3aHaTHe Ne 19 HanncaHme CTpyKTYpHbIX pOPMYI BELLECTB. 2
Tema 4.8. CopepxaHue y4yebHoro marepumana 2 OK 01, OK 02, OK 04,
MpupogHble NCTOYHMKK MpupoaHbIN ras: coctas, NPUMEHEHME B KAa4ecTBe TOMNMMBa. oK 07
yrneBo4opoaoB HedTb. CoctaB 1 nepepabotka HedTn. MNeperoHka HedTw. MpoaykTel nepepaboTkm HedTN N nx LO 33, 36, 40
npUMeHeHue.
KameHHbIV yronb. [NepepaboTtka kameHHoro yrns. MpogykTel nepepaboTku U X NPUMEHEHME.
TemMaTuka npakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHAaTME Ne 20. OCHOBHbIE NCTOYHUKN YINEBOAOPOLOB, MPOAYKTLI UX NepepaboTku 2
U NpYMEHEHME.
Tema 4.9. CopepxxaHue y4yebHOro matepuana 2 OK 01, OK 02, OK 04,
Yrnesogpl Yrnesoapl, Ux knaccudukaumsa. XuMMMUYEeCcKMe CBOWCTBA [JIHOKO3bl: OKUCIIEHWE B [FOKOHOBYIO LIO 33, 36, 40
KMCNOTY, BOCCTAHOBIIEHWE B COPOUT, CNMPTOBOE DpOXKEHNME. MnK1.2,1.4
3HauyeHne yrneBodoB B XMBOW NPUPOAE M XN3HW YenoBeka. [MoHsTVE 0 peakumsax NoNMKOHAEHCaUmm
W rMaponmnsa Ha npuMmepe B3aMMonpeBpaLleHUii: roKo3a nonucaxapua.
[MpMMeHeHue rniKo3bl HA OCHOBE CBOUCTB.
Tema 4.10. CopaepxaHue y4e6Horo marepmana 2 OK 01, OK 02, OK 04,
AMUHBI. AMUHOKMCIOTBI | AMUHBI. MI3oMepus n HomeHknaTypa. CBoOMCTBA 1 CNOCOObI NOMYyYEHUsT aMUHOB. LO 33, 36, 40
AMUHOKMCNOTHIL. MI3omepusi 1 HomeHknaTypa. CBoncTBa 1 cnocobbl MONy4YeHUS aMUHOB.
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTuyeckoe 3aHATMe Ne 21 PelueHune Lienoyek NnpeBpaLleHnin Ha FreHETUYECKYIO CBSA3b MEXAY 2
Kriaccamm OpraHn4yeCckmUx CoeguHEHNN
MpakTnyeckoe 3aHATMe Ne 22 PelueHne pacyeTHbIX 3a4ay C MCMNONb30BaHUEM MITOTHOCTU ra30B 2
no BOAOPOAY 1 BO3OYXY.
Tema 4.11. CopaepxaHue y4e6Horo marepmana 2 OK 01, OK 02, OK 04,
BuoopraHunyeckne BuoopraHuyeckne coeguHenusi. lNpumeHeHne n Buonorvyeckas ponb yrnesogoB. OkucreHue LO 33, 36, 40
coefvHeHuA. YyrNeBodOB — WCTOYHMK 3HEPrMM XMBbIX oOpraHu3moB. O6nactu npuMMEHEeHMs aMMHOKMCHOT. MnK1.2,1.4
MpeBpalleHna 6enkoB nuwiy B opraHuaMe. buonorudeckve dyHkumm 6enkoB. Buonornyeckune
dYHKUUK XMPOB. Porb opraHMyeckon Xmmumn B pelleHnn npobnem nuiieson 6e30nacHOCTU.
Tema 4.12. CopepxxaHue y4ebHOro matepmuana 2 OK 01, OK 02, OK 04,
HyknenHoBble KUCNOThI HyknenHoBble KMCNOTLI: cOCcTaB U cTpoeHne. CTpoeHne HykneoTuaos. CocTaB HYKMEMHOBbLIX KMCIOT LO 36
(OHK, PHK). Ponb HyknemHOBbIX KACNOT B XU3He4eATEeNbHOCTU OPraHn3MoB.
Tema 4.13. CopaepxaHue y4e6Horo marepmana 2 OK 01, OK 02, OK 04,
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HaumeHoBaHune
pa3penoB U TeM

CoaepxxaHue yyeGHoro matepuarna (OCHOBHOe U NpodecCUOHaNbLHO-OPMEHTUPOBAHHOE),
npakTUu4eckue 3aHATUA, NPUKNagHON MoayIb

O6BLem
yacoB

Koabl koMmneTeHUUN,
¢opmupoBaHuto
KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmmbl

1

2

4

MponseoacTeo 1
npuMeHeHne
OpraHN4ecKnx BeLLLECTB
B MPOMBbILLSIEHHOCTHU

[Mpon3BOACTBO OpraHMYecknx BeLlecTB: MPOM3BOACTBO MeTaHona, nepepaboTka HedTu.
MonnaTtuneH Kak KPYNHOTOHHAXKHbBIA NPOAYKT XMMUYECKOro npom3soacTsa. [NpyMeHeHne aTuneHa.
[Mpon3BoACTBO U MPUMEHEHME KaydyKa N pe3unHbl.

CurHTEeTMYECKME N UCKYCCTBEHHbIE BOSIOKHA, NX CTPOEHUE, CBONCTBA. [1pakTnyeckoe ncnonb3oBaHne
BOMOKOH. CUHTETUYECKNE MMEHKU: U30naumsa Ans NpoBoAOB, MeMOpaHbl Ansi ONPEeCcHEHNs BoApbl,
3alUMTHbIE NMEHKN ANns 2 aBTomMobunen, nnacTelpu, Xupyprudeckme noesasku. HoBble TexHonoruu
AanbHeNLLIEero COBEPLLIEHCTBOBAHMS MONMMEPHBLIX MaTepMasnos.

Ponb opraHuyeckon xumun B pelueHnn npobrnem sHepreTudeckon 6es3onacHoCcTU, B pas3BuMTUM
MeOVLUMHbI, CO30aHUW HOBbIX MaTepuarnoB, HOBbIX MWCTOYHWKOB 3HEeprun (anbTepHaTUBHbIE
WCTOYHWKN SHEPruun).

TemaTtuka n PaKTN4€CKnx 3aHATUMN

MpakTnyeckoe 3aHATME Ne 23 PelleHne NpaKkTUKO-OPMEHTUPOBAHHbIX 3a4aHuiA N0 COCTaBIEHUIO
XUMUYECKMX peakuumn, OTpaxatolMx XMMUYECKYH) aKTMBHOCTb OpraHMYecKUX COeAMHEHUN B
pasnu4yHbIX cpegax (NpUpoaHbIX, BUONOrMYECKUX, TEXHOTEHHBbIX).

oK 07
LO 33, 36, 40
NnK1.2,1.4

Paspen 5. KuHetnyeckmne un TepmognHaMmmn4vyeckme 3aKOHOMEepPHOCTU NPOTEKaHUA XUMNYEeCKUX peaKum7|
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Tema 5.1.
Knaccudvkaums
XUMUYECKMX peaKkLmi

CopepxaHue y4eb6Horo matepmana

Xnmunyeckme peakumm. Knaccudumkaumsa XuMmyecknx peakumnn: no gasoBoMy COCTaBy (FTOMOreHHble
N reTeporeHHble), Mo NCNOJb30BaAHMIO KaTannsatopa (KaTanuTuyeckne 1 HekaTanutmuyeckme).

TemaTtuka n PAaKTU4€CKnx 3aHATUN

MpakTnyeckoe 3aHaTMe Ne 24 PelleHne 3a4a4 N0 ypaBHEHUSIM XUMUYECKUX PeaKLMiA.

N

OK 01, OK 02, OK 04,
oK 07
LO 33, 36, 40

Tema 5.2 CkopocTb
XMMUYECKON peakLuu.

CopepxaHue y4yeb6Horo Mmatepmana

CKOpOCTb peakuun, ee 3aBUCMMOCTb OT pPasfnYHbIX PakTOPOB: NPUPOAbLI pearvpyloLmx BeLecTs,
KOHLIeHTpauuun pearvpylowmx BeLwecTs, Temnepatypbl (npasuno Baut-lTodpda), nnowaawn
peakuMOHHOM NOBEPXHOCTU, HANUUMSA  katanu3atopa. Ponb KatanusatopoB B Mpupode w
NPOMBbILLIIEHHOM MPOVN3BOACTBE.

OHeprusi akTMBaumm. AKTMBMPOBaHHbIN KoMnnekc. Katanuaartopsl 1 katanus. Ponb kaTannsaTopos
B NPUPOLAE U MPOMBbILLIIEHHOM NPOV3BOACTBE.

TeMaTuKa NpPakTU4ECKUX 3aHATUN

MpakTuyeckoe 3aHATMEe Ne 25 PelleHne nNpakTUKO-OPUEHTUPOBAHHbLIX 3afaHUM Ha aHanus
haKTOpPOB, BIIMSAOLINX HA U3BMEHEHNE CKOPOCTUN XUMUYECKON peakLnu.

OK 01, OK 02, OK 04,
oK 07
LIO 33, 36, 40

Tema 5.3.
PaBHoBecue
XUMUNYECKUX

CopepxxaHue y4ebHOro matepuana

Knaccudpuvkauua  XMMuYeckux  peakumin: no  TennoBoMmy  addekTy  (dK3oTepmuyeckue,
aHgoTepmunyeckue), no obpatumocTn (obpaTumble M HeobGpaTumble). TennoBble 3ddekTbl

OK 01, OK 07, OK 02
LO 33, 36, 40
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Koabl koMmneTeHUUN,

HaunmeHoBaHue CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OPUEHTUPOBAHHOE), O6bem ¢opmMuposaHuio
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoOn moaysb YyacoB KOTOpPbIX
cnocobcTByeT
3NeMeHT nporpamMmb|
1 2 3 4
peakuuin XUMUYECKUX peakunin. Tepmoxumudeckne ypaBHeHus. O6paTMMocTb peakumi. Xumudeckoe
paBHOBECMKE M €r0 CMELLLEHNE NOA AENCTBUEM PA3NNYHBIX PaKTOPOB (KOHLIEHTPAaLMs peareHToB unu
NPOAYKTOB peakuuu, JaBreHue, TeMnepartypa) Ans co3gaHus onTMMarbHbIX YCIOBUA NPOTEKaHUS
XUMUYECKMX MPOLLECCOB.
MoHaTne 06 aHTanbnum u sHTponun. AHeprusa MMbdca. 3akoH Necca n cnencTeus M3 Hero. Porb
CMeLLleHMs paBHOBECUS B TEXHOMOIMMYECKNX nNpoLeccax.
TemMaTuka npakTU4eCKUX 3aHATUN
MNMpakTnyeckoe 3aHaTUE Ne 26. PelueHne npakTuKo-OpueHTUPOBAaHHbIX 3adaHui Ha NpUMeHeHue 2
npuHumna Jle-laTtenbe Ana HaxoXOeHWs HanpaBfeHus CMELLEeHUS pPaBHOBECUS XMMUYECKOW
peakumu 1 aHanu3 akTopoB, BIIMSAIOLWNX HA CMELLEeHNEe XMMUYECKOro paBHOBECHS.
Paspen 6. lucnepcHble cuctemsbl 11
Tema 6.1. CopepxaHue y4ebHoro matepmana 2 OK 01, OK 07, OK 02
[uncnepcHble cuctemol IOuncnepcHble cuctembl. KonnongHsle cuctembl. Knaccudpukaumsa ancnepcHbix CUCTEM NO COCTaBy. LIO 33, 36, 40
CTpoeHune n hakTopbl yCTONYMBOCTU OUCMEPCHBIX CUCTEM. NnK1.2,1.4
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTuyeckoe 3aHsaTne Ne 27. MNpurotoBneHme U nydeHue CBOMCTB OUCMEPCHbIX CUCTEM Pa3HbIX 3
BMOOB: CYCNEH3NN, 3MYIbCUX, KONITOMAHOIo pacTeopa.
Tema 6.2. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02, OK 04,
PacTBopebl McTtnHHble pacTBopel. PacTBopeHmne Kak hU3NKO-XUMUYECKNIA npouecc. PacTBopbl. OK 07
Cnocobbl npuroToBneHus pacteBopoB. PactBopummocTb. MaccoBas [ons pacTBOPEHHOro LO 33, 36, 40
BellecTBa. [1pegensHO AoNYyCTUMbIE KOHLEHTpaLuMm 1 NX UCMOMb30BaHME B OLIEHKE 3KONOrM4Yeckon NnK1.2,1.4
©e3onacHocTu.
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTHe Ne 28. MNMpurotoBneHue pacTBOpOB 3aJaHHON (MonsapHon) 2
KOHLIeHTpauuu, onpegeneHve cpedbl BOAHbIX pacTBOPOB.
Mpaktnyeckoe 3aHaATHMEe Ne 29. PelweHne 3agadv Ha BblYUCIIEHME MPOLIEHTHOW KOHLEHTpauuu 2
pacTBopa.
Paszgen 7. KauecTBeHHbIe peakLuum O6GHapPY)XeHUA HeOPraHM4YeCKUX U OpraHnyYeCcKnx BeecTB 10
Tema 7.1. ObHapyxeHne | CogepxaHue y4ebHoro marepmana 2 OK 01, OK 02, OK 04,

opraHn4eckmnx BeLlecTB
OTAEeNIbHbIX KIilaCcCcoB C
ncnonb3oBaHnemMm
Ka4eCTBEHHbIX peaKLl,MVI

KauecTBeHHble XMMUYECKMEe peakuuu, XapakTepHble Ons O6GHapyXeHWs OTAerlbHbIX KraccoB
OpraHNYecknx BeLLLEeCTB COeIMHEHN: (beHONOB, anbAervaoB, Kpaxmarna, YKCYCHOW KWUCMOThI,
aMWHOKMCIIOT 1 Ap.

TeMaTuKa NpakTU4ECKUX 3aHATUN

oK 07
L0 36
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Koabl koMmneTeHUUN,

HanmeHoBaHune CopepxxaHue yyebHoro matepmana (ocHoBHoe U npodeccuoHanbHO-OPUEHTUPOBAHHOE), O6bem copmupoBaHuio
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoOn moaysb YacoB KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmmbl
1 2 3 4

MpakTnyeckoe 3aHaTue Ne 30. CocTaBrneHme Ka4yeCTBEHHbIX peakLuin 0bHapyKeHNst opraHnyeckmx 2

COeANHEHMIN OTAENbHbIX KNacCcoB.

MpakTnyeckoe 3aHAaTHe Ne 31 KauyecTtBeHHble peakuum Ha Oenku. 2
Tema 7.2. CopepxaHne y4yebHoro matepmana 2 OK 01, OK 04,
eHeTn4eckas cBA3b B [MoHATNE O reHeTU4EeCKON CBSA3N B HEOPraHNYECKOW N OPraHNYeCcKOn XMMUN. OK 07
HeopraHu4eckmx un [MoHATNE O reHeTUYEeCKMX psdax B HEOPraHNMYeCckom N OpraHN4ecKkon XMMmnn. LIO 36
opraHn4yeckmx TemaTuKa NnpakTM4eCcKux 3aHATUN
CoeaVHEeHUAX MpakTnyeckoe 3aHaTne Ne 32. CoctaBneHve ypaBHEHUIN peakuuin COrnacHoO cxemMe NpeBpaLLeHni. 2
Pasgen 8. NpoceccrmoHanbHO-OpMEeHTUPOBaAHHOE coAepKaHue (coaepKaHue NpUKNagHoro Moayns) 6
Tema 8.1 CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
Morowue , BuoctumynsaTtopsl, oyHruumabl, yaodpeHus. OK 07
pesnHbuumpylowme n | Knaccudmkaumm molowmx n aesvHdbuumpylowmnx cpeacts. CBoOMCTB U ocobeHHocTel LO 6, 33, 36, 40
Kpacalue BeLecTsa, MaTepuanos, UCNONb3yeMbIX NPU CO3AaHNN (hrIOPUCTUHECKUX N3AENUN. NnK1.2,1.4
npUMeHsemble BO PacTBopbI .qesm-ubuuupytou.mx W MolwWwnX CpeacTs, B TOM uucne Ans obpaboTku NK1.2,1.4
dnopucture BHYTPEHHMX NOBEPXHOCTEN (PNOPUCTUYECKOMN NOCYAbI.

Mcnonb3oBaTb Kpacsilume U WUHble BellecTBa, MNPUMEHSOWMECA B  CO3[aHUM

cthnopucTryeckmx n3pgenun.

TemaTuKa NpakTU4eCKuUX 3aHATUN

MpakTnyeckoe 3aHaTue Ne 33. PeweHune npocheccnoHanbHbIX KEMCOB 4

Keic Ne 1. Y ropweyHoro pacteHus 3ame4eHbl Npu3Haku utodToposa.

PewwuTe Kenc: onpepennte BCEeBO3MOXHble NMPUYUHbLI AAaHHOW CUTyaLMW; Kakue cpeacTtBa

ucnonb3oBaTb nNpuaaHHOM 3aboneBaHMM (yKasaTb npenapaTtbl, AO3UPOBKY M 4YacToTy

npuMeHeHus1). 3aWmnTUTE NONy4YEeHHbIe pe3ynbTaThbl Kenca.
MpomexyTo4yHas aTrecTauusa B Buge aKk3ameHa 6
Bcero: | 146
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3. YCNOBUSA PEANU3ALIUN NPOrPAMMbI YYEBHON OAUCLMMNITUHBI

3.1. TpeboBaHUs K MUHUMarbHOMY MaTepuarnibHO-TEXHUYECKOMY 0BecneyeHunto

Ona  peanusauuym  nporpamMmbl  y4eGHOM OUCUMNIMHBI  «XUMUSI»  OOMKHbl  ObITb
npeaycMOTPEHbI crieaylowmne creunanbHblie NOMELLEHUS:

- kabuHeT coumanbHO-ryMaHUTapPHbIX AOWCLUUMINWH, OCHaLLEHHbI 0bopyaoBaHWEM: CTON
npenoaaearens, CTyn npenogasaTens, WKad Ans AOKYMEHTOB, Lkad apXxvBHBIN, JOCKa MenoBasi,
[OoCKa WHTepaKTUBHasi, TEeNeBu3op, napTa OOHOMECTHAsi, CTYN YYEHUYECKUA; TEXHUYECKUMM
cpeactBamMyn  obydeHUst  (KOMMbOTEP C  NULEH3UOHHBIM  NporpaMMHbIM — obecneyvyeHunem,
MynbTUMeana NPoeKTop, TENEBU30P, MHTEPaKTUBHAsH focka)

3.2. hdopmaumnoHHoe obecnedeHre peanusaumm nporpaMmmbl

[ns peanusaumn nporpammbl 6MGNMoTeYHbIn oHL O0Opa3oBaTENbHON OpraHu3auun umeet
neyaTHole W/WNM  SNEKTPOHHble  oOpasoBaTeNnbHble UM MHPOPMAUWOHHbIE  Pecypchbl,
pekoMeHayeMble Anst MCMNob30BaHUA B obpa3oBaTenbHOM npoLecce.

3.2.1 OcHOBHbIe UCTOUYHUKM

3.2.2. QNeKTPOHHbIE U3JaHUA:
1. llebeges, 0. A. Xumusa [OnekTpoHHbIN pecypc]: y4ebHuk ans CI1O / KO. A. Nlebeges, I'. H.
dapgees, A. M. lNony6es, B. H. LWWanosan. - 2-e usga., nepepab. n gon. - Mocksa : KOpawt, 2023. -
431 c. - (MpodeccnoHanbHoe obpasoBaHme). - Pexxum goctyna: www.biblio-online.ru

3.2.3. lononHutenbHble NCTOYHUKU
1. Kyapswesa, H. C. duaunyeckasn n konnovgHasa xmmmus [ONekTpoHHbIN pecypc]: y4ebHMK 1
npaktnkym gnsa CrNoO / H. C. Kygpswesa, J1. . boHgapesa. - 2-e 13a., nepepab. n gon. - Mockea
: Opant, 2021. - 379 c. - (MpodeccroHanbHoe obpasoaHue). - URL: www.biblio-online.ru
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4. KOHTPOJ1b N OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOW AUCLUMMITUHBI

KoHTponb 1 oueHka pe3ynbTaToB 0by4eHUs1 OCYLLECTBMsIETCS NpenogasaTenem B npouecce
NpoBeAeHUss NPaKTUYECKUX 3aHATUI, MMCbMEHHOrO U YCTHOMO TECTUPOBAHUS, MHAUBUAOYaANbHbIX

3a[jaHuN, BbINOSIHEHMA 3adaHni B paboyen TeTpaau.

4.1 UHCTpYMeHTbI OLIEHKM TeKyLlen aTTecTaumm no yye6Hon gucumnnuHe

AnemMeHTbI MpoBepsieMble 3apgaHua onsi oueHKu Buabi
y4yebHoMn pesynbTaThl OLEeHKU
AUNCLUNIVUHBI obyyeHus
(paspenbl/ TemMbl) OK, K, 3,Y
1 cemecTp
Tema 1.1 OK-01, 02,04 | 1. BeinonHeHue 3agaHuii B paboyer TeTpagu 2-5
XuMus-Hayka o 3-1,2,3
BellecTBax Y-1, 8
LIO 36
Tema 1.2. OK-01, 02,04 | 1.lMNpaktnyeckoe 3aHaTMe Nel PeweHune 2-5
CTtpoeHuve atoma 3-1,2,3 NpakTU4eCcKUX 3aJaHnii Ha CcocTaBrieHue
Y-1,3,5 ANEKTPOHHO-rpachnyecKmx dopmyn
LO 36,40 anemeHToB 1-4 nepunogos.
2. BbinonHeHne 3agaHuin B paboder TeTpagu 2-5
Tema 1.3. OK-01, 02, 04 1.BbinonHeHne 3agaHun B paboyen TeTpaaun 2-5
Mepunogmnyeckunin 3-1,2,3,4 2. [paktnyeckoe 3aHsaTMe Ne2 PeweHune 2-5
3aKOH U Y-1,4,5,9 NPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKNX
Mepuopunyeckas LO 36,40 3aaHuM Ha XapakTepu3auul XUMUYECKMX
cucrtema 3NEeMEHTOB
XUMUYECKMX
anemenToB .M.
MeHpgeneeBa
Tema 1.4. OK-01, 02, 04 1.BbinonHeHne 3agaHuin B paboyen TeTpaam 2-5
CTtpoeHue BelyecTBa 3-1
¥-1,3,5,6
LO 36,40
Paspen 2. OK-01, 02, 04 1.BbinonHeHne 3agaHun B paboyen tetpagn | 3auteHo/He
Xummyeckme 3-1 2.MNpakTtndeckoe 3aHATHUe Ne 3 CocTtaBneHue 3a4yTeHo
peakuun Y-1,3,4,5,7,9 ypaBHEeHUin peakuun 2-5
Tema 2.1. LO 36,40 3.MpakTnyeckoe 3aHAaTME Ne 4 PelweHwne
Tunbl XMn4ecknx 3a/iad no ypaBHEHUSAM peakumm 2-5
peakuun
Tema 2.2. OK-01, 02,04 1.MNpaktnyeckoe 3aHATNEe Ne 5 CocTtaBneHue 2-5
OnekTponuTuyeckas MnK1.2,1.4 peakuuin rugponmsa conemn.
anccoumaums 3-1,2,3,5,6
Y-1,3,4,7,12, 16
17
L0 33, 36, 40
Tema 2.3. OK-01, 02, 04 1.Mpaktnyeckoe 3aHATME Ne 6 MeToabl 2-5
OxkucnutenbHo- 3-1, COCTaBMEHUS  ypaBHEHWUW  OKUCHUTENbHO-
BOCCTaHOBUTESbHbIE Y-1,3,4,5,7,9 BOCCTaHOBUTENbHbIX peakuuin. MeTtogq
peakumu. O 36, 40 3NeKTpoHHoro 6anaHca.
ONeKTpOXnMmyeckme 2.BbinonHeHne 3agaHuin B pabo4yen TeTpaau 2-5
npoLiecchl
Pasgen 3. CtpoeHue OK-01, 02, 04 1.BbinonHeHne 3agaHuin B paboyen TeTpagm | 3auteHo/He
M CBOMCTBA 3-1,2,3,5,6 2.NMpaktnyeckoe 3aHATMEe Ne 7 PeweHue 3a4yTeHo
HeopraHM4yecKmx Y-1, 3,4,5,9,10, | 3aga4y Ha pacyeT maccoBoW [Onu (Macchl) 2-5
BeLLecTB 16, 17 XMUMWYECKOTO dfeMeHTa (coeguHeHus) B
Tema 3.1. LIO 33, 36, 40 Monekyne (cmecu)
Knaccudukaums, MnK1.2,1.4 3.Mpaktnuyeckoe 3aHATME Ne 8 PelweHnuve
HOMeHKnaTypa 1 npakTU4ecKkMx 3afaHun no Kraccudukauuu, 2-5
CTpOEeHue HOMEHKNaType ”n XUMUYECKUM opmMynam
HeopraHM4yeckmnx HeopraHM4yecknx BeLLeCTB pasnU4YHbIX
BELLECTB Knaccos

21



OnemeHTbI MpoBepsembie 3apaHunsa pnsa oueHku Buabi
y4yebHoOMN pesynbTaThl OLEeHKU
OUNCLUNIIUHBI obyyeHus
(pasgenbl/ Tembl) OK, MK, 3, Y
Tema 3.4. OK - 01, 02, 04, 1.MNpaktnyeckoe 3aHATNE Ne 9 CocTaBneHue 2-5
"eHeTn4eckas cBA3b 07 YpaBHEHUA XUMNYECKUX peakLmin ¢ yyactmem
KrfiaccoB 3-1,2,3,4 NPOCTLIX W  CIIOXHbIX  HEOpraHM4ecKux
HeopraHNn4yecknx Y-1, 2,3, 4,5, BELLECTB
coevHeHUn 8,13 2. lNpaktuyeckoe 3aHaTMEe Ne 10 PeweHne 2-5
O 33, 36, 40 3KCNepuMMeHTanbHbIX 3agady no CBOWCTBAM
XUMUYECKMM  CBOMCTBaAM  MeTannoB U
HemeTannos
Tema 3.5. OK-01, 02,04, | 1. lNpaktnyeckoe 3aHaTve Ne 11 PeleHune 2-5
MponssoacTeo 07 NPaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHUN O PO
HeopraHn4yeckmx MnK1.2,1.4 HeopraHM4yeckon XvMmnm B NPOU3BOLCTBE
BeLlecTB. 3-1,3,4,5,6 yaobpeHuii
Y-2,5, 8,11,
14,15, 16, 17
LIO 33, 36, 40
Pasgen 4. CtpoeHue OK - 01, 02, 04, 1.MpakTnyeckoe 3aHATne Ne 12 CoctaBneHue 2-5
n cBOWCTBa 07 MOMHbIX W  COKPALLUEHHbIX  CTPYKTYPHbIX
OopraHn4yecknx 3-1,2,3,4 dopMyI1 OpraHMYeckmx BeLLeCTB OTAENbHbIX
BELLLEeCTB Y-1,2,3 KnaccoB, MWCMOMb3yA WX Ha3BaHWA o
Tema 4.1. LIO 33, 36, 40 CUCTEMaTUYECKON HOMEHKIaType
Knaccudumkauyms,
CTpOEHUne n
HOMeEHKnaTypa
opraHnyeckux
BELLECTB
Tema 4.2. OK - 01, 02, 04, 1.BbinonHeHne 3agaHun B paboyen TeTpaamn 2-5
MpenenbHble 07 2.MNpakTndeckoe 3aHaTne Ne 13 PeweHune
yrnesopopoas! 3-1,3,4 3a/lay Ha HaxoxgeHne MonekynsapHom 2-5
Y-1,2,3,4,5,9 | dbopmynsl yrnesogopoaa
LIO 33, 36, 40
Tema 4.3. OK - 01,02, 04, 07 | 1.BbinonHeHne 3agaHuii B paboyen TeTpaamn 2-5
HenpepenbHble 3-1,3,4 2.NMpaktnyeckoe 3aHaTne Ne14 PeweHne
yrnesogopoab! Y-1,2,3,4,5,9 |3a0ad4 Ha YycTaHOBMEHWe MOMEKyrspHOn 2-5
L1O 33, 36, 40 dopmynbl
2 cemecTp
Tema 4.4. OK-01, 02, 04, 1.BbinonHeHne 3agaHun B paboyen TeTpaamn 2-5
ApomaTtunyeckme 07 2. lpaktnyeckoe 3aHatTMe Ne15 PeleHune
yrrnesopopoas! 3-1,3,4 3aja4y Ha YCTaHOBMEHWE MOJSEKYNSAPHON 2-5
Y-1,2,3,4,5,9, | dopmynbl
14,15
LIO 33, 36, 40
Tema 4.5. OK - 01, 02, 04, 1.BbinonHeHne 3agaHun B paboyen tetpagm | 3auteHo/He
"mpapokcunbHble 07 2. MNpaktnyeckoe 3aHATNE Ne 16 PelueHne 3a4yTeHo
coefnHeHus 3-1,3,4 3a/ay No ypaBHEHWO peakLmn 2-5
Y¥-1,2,3,4,5,9, | 3. lNpaktnyeckoe 3aHatne Ne 17 PelweHne
15 3aja4y Ha ycTaHOBEeHNEe MOMEKYNAPHON 2-5
O 33, 36, 40 dopmynbl
Tema 4.7. OK-01, 02, 04, 1.Mpaktnyeckoe 3aHATME Ne 18 PeleHune 2-5
KapboHoBble 07 3a/1ay No ypaBHEHUIO peakLumi.
KMUCAOTbI U NX 3-1,3,4 2.MNpakTndeckoe 3aHaTMe Ne 19 HanucaHwue 2-5
npou3BogHbIe Y-1,2,3,4,5,15 | cTpyKTypHbIX OpMYn BELLECTB
L0 33, 36, 40
Tema 4.8. OK-01, 02, 04, 1. BoinonHeHue 3agaHuii B paboyelrt TeTpaam 2-5
MpupoaHble 07 2.Mpaktnyeckoe 3aHsaTne Ne 20. OCHOBHblE 2-5
WUCTOYHUKN 3-1,2,3,4 WUCTOMHUKW  YrreBoaopodoB, NPOOYKTbl KX
yrnesoopoaoB Y-1, 2, 3, 4,5, 14, | nepepaboTku n NnpumeHeHne
15
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OnemeHTbI MpoBepsembie 3apaHunsa pnsa oueHku Buabi
y4yebHoOMN pesynbTaThl OLEeHKU
OUNCLUNIIUHBI obyyeHus
(pasgenbl/ Tembl) OK, MK, 3, Y
LIO 33, 36, 40
Tema 4.9. OK - 01, 02, 04, 1.BbinonHeHne 3agaHun B paboyen TeTpaam 2-5
Yrnesoapl 3-1,3,4
Y¥-1,2,3,4,5,8,
12, 14, 15
LIO 33, 36, 40
Tema 4.10. OK-01, 02,04 1.MNpaktnyeckoe 3aHatve Ne 21 PeweHne 2-5
AMWHbI. 3-1,2,3,4 Luenoyek npeBpaLleHUn Ha TFEeHETUYECKYHo
AMWHOKMCNOTHI Y¥-1,2,3,5,8,9, | cBA3b Mexay Krnaccamu  OpraHuU4ecKux
15 coevHeHUN
O 33, 36, 40 2.MNpakTndeckoe 3aHaTne Ne 22 PeleHune 2-5
pacyeTHbIX 3aga4y C  WCMNONb30BaHUEM
NMOTHOCTY ra3oB MO BOAOPOAY M BO3AYXY.
Tema 4.13. OK - 01, 02, 04, 1.Mpaktnyeckoe 3aHATME Ne 23 PelleHue 2-5
MpounssoacTeo u 07 NPaKTUKO-OPUEHTUPOBAHHBLIX  3aJaHuii  no
npUMeHeHne 3-1,2,3,4 COCTaBNEHMIO XUMWNYECKNX peakuun,
OpraHnUyecKnx Y-2,5,8,11, oTpaXkaroLLnx XMMUYECKYHO aKTMBHOCTb
BELLECTB B 14,15 OpraHMYeckMx CoeauMHEHUA B  pasnU4HbIX
NPOMBILLIIEHHOCTH LIO 33, 36, 40 cpepax (NnpupoaHbIX, Buronormnyeckmx,
MK1.2,1.4 TEXHOTE€HHbIX).
Paspen 5. OK - 01, 02, 04, 1.Mpaktnyeckoe 3aHaTME Ne 24 PelieHue 2-5
KuHeTnyeckue n 07 3a[ad No ypaBHEHUAM XMMUYECKUX peaKkLni
TepMoaHaMmudeckue 3-1
3aKOHOMEPHOCTH Y¥-1,3,4,5,79
npoTeKkaHus LIO 33, 36, 40
XUMUYECKMX
peakuun
Tema 5.1.
Knaccudumkaums
XUMUYECKMX
peakuun
Tema 5.2 CkopocTb OK-01, 02, 04, 1. BoinonHeHue 3agaHuii B pabover TeTpaam 2-5
XUMUYECKON 07 2.MNMpaktnyeckoe 3aHsaTMe Ne 25 PeweHuve 2-5
peakuunn 3-1,2,3,4 NPaKTUKO-OPUEHTUPOBAHHbLIX  3afdaHuii  Ha
Y-1,3,4,5,7,9 aHann3 dhakTopoB, BNUAIOLUX HA U3MEHEHNE
L1O 33, 36, 40 CKOPOCTU XMMUYECKOWN peakuuu.

Tema 5.3. OK-01, 04, 02 1.MNpaktnyeckoe 3aHATME Ne 26. PeleHwne 2-5
PaBHoBecue 3-1 NPaKTUKO-OPUEHTUPOBAHHbLIX  3afdaHui  Ha
XUMUYECKUX Y-1,3,4,5,7,9 npumeHeHne npuHumna Jle-lWatenbe ans

peakuun O 33, 36, 40 HaxoXaeHus HanpaBneHus CMeLleHuns

paBHOBECUSA XMMWYECKON peakuun U aHanus
PaKkTopoB,  BMMSKOWWUX Ha  CMelleHue
XUMUYECKOro paBHOBECUS

Paspen 6. OK - 01, 02, 04, 1. BbinonHeHne 3agaHui B paboyen TeTpaaun 2-5
HwvcnepcHble 07 2.MNpakTn4yeckoe 3aHATME Ne 27. 2-5

cucTembl 3-1,5,6 [MpurotoBneHne ©n  U3y4yeHWe  CBOWCTB

Tema 6.1. Y -9,12,13,16, | OUCNEpCHbIX  CUCTEM  pasHbiX  BWAOB:
OuncnepcHeble 17 CyCrneH3uu, 3MYynbCUN, KonnougHoro

CUCTEMBI L1O 33, 36, 40 pacTtBopa

MK1.2,1.4
Tema 6.2. OK - 01, 02, 04, 1.MpakTnyeckoe 3aHATNe Ne 28. 2-5
PacTteopbl 07 lNpuroToBneHue pacTsopoB 3agaHHom
3-1,5,6 (MONApHOM) KOHUEHTpauun, onpegeneHune
Y -9, 12, 13,16, | cpeabl BOAHbLIX PacTBOPOB.
17 2.MNpakTnyeckoe 3aHATME Ne 29. PelweHune 2-5
O 33, 36, 40 3agad Ha  BblYUCNEHWE  MPOLEHTHOW
NnK1.2,1.4 KOHLEHTpaLMn pacTeopa

23



OnemeHTbI MpoBepsiemble 3apaHunsa pnsa oueHku Bupbi
y4yebHoOMN pesynbTaThl OLEeHKU
OUNCLUNIIUHBI obyyeHus
(pasgenbl/ Tembl) OK, MK, 3, Y
Paspen 7. OK - 01, 04, 07 1.MpakTnyeckoe 3aHATHNe Ne 30. 2-5
KauecTtBeHHbIe 3-1 CocrtaBneHuve KayeCTBEHHbIX peakuni
peakumn Y- 3, 4,10, 11, 12, | oBbHapyXeHUs1 OpraHU4YecKkMx COoeaUHEHUN
obHapyxeHus 13 OTAenbHbIX KIaccos.
HeopraHn4yeckmx un LO 36 2.MNpakTnyeckoe 3aHaTue Ne 31 2-5
opraHn4eckmnx KayecTBeHHble peakuuun Ha 6enku
BELLEeCTB
Tema 7.1.
O6HapyxeHune
OpraHn4ecKkux
BELLECTB OTAENbHbIX
KnaccoB ¢
NCMNonb30BaHNEM
KayeCTBEHHbIX
peakuun
Tema 7.2. OK - 01, 04, 07 1.MpakTnyeckoe 3aHATMe Ne 32. 2-5
eHeTnyeckas cBA3b 3-1,2 CocTraBneHve ypaBHEHWUI peakuuin COrnacHo
B HEOpPraHN4ecknx u Y-1, 2,3, 4,5, Cxeme npeBpaLleHni
opraHn4eckmnx 8,13
COENHEHUSAX LIO 36
Paspen 8. OK - 01, 02, 04, 1.MNpaktnyeckoe 3aHATME Ne 33. PeleHwne 2-5
MpodeccnonansHo- 07, npodeccnoHanbHOro Kenca.
OpPVEHTNPOBAHHOE MnK1.2,1.4
coaepxaHue 3-5,6,7
(copepxaHue Y-16, 17
NpUKNagHoro L0 6, 33, 36, 40
Moayns) MK1.2,1.4
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