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1. OBLUAA XAPAKTEPUCTUKA PABOYEWN MPOrPAMMbI
OBGLUEOBPA30BATEJIbHON OUCLUNINHBI «XUMUSA»

1.1. MecTOo AOMCUMNNUHbLI B CTPYKType OCHOBHOM npodecCuoHanbLHoOn
obpasoBaTenbLHOW NporpaMmmbil

O6uieobpasoBaTenbHas gucUMnIMHa « Xumusi» ndyvaetcsa Ha 6a3oBoM ypoBHE B
obuieobpasoBaTenibHOM UMKNE Yy4eBbHOro nraHa OCHOBHOM MNPOdeCCMOHaNbHON
obpasoBaTesnibHOM MporpaMmbl YKPYMHEHHbIX TPynn cneuuanbHocTen / npodeccuint:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

TpyooemkocTb AUCUMNNHBL « XMMusa» Ha 6a30BOM ypOBHE COCTaBNsAeT 72 vaca, u3
KOTopbIX 64 yaca - 6a3oBbii Moaynb (6 pasgenos) 1 8 Yacos - NpuknagHon moaynb (1
pasgen), BKMAYalWWA  NpakTUKa-OpueHTUPOBAHHOE CcoAepXaHWe KOHKPETHOM
npogeccum unmn cneynansHOCTMU.

MpuknagHon moaynb BKMAYaeT oauH pasgen. Pasgen 7 «Xumust B 6bITy M
NPON3BOACTBEHHOM  AEATENbHOCTM  YenoBeka»  peanumsyetca  Ond  BCex
npodpeccui/cneumanbHOCTEN Ha MaTepuarne KemncoB, CBA3AHHbLIX C 3KONOrMYeckom
6e30MacHOCTbI0 M OLIEHKOW NocneacTsmi 66ITOBOM M NPOU3BOACTBEHHOW OEATENBHOCTH,
no oTpacnsam byayuien npodeccmoHanbHoOM AesTeNbHOCTU 0ByYatoLLMXCS.

MNepwnog 0byyeHns n pacnpeneneHune no cemectpam onpegenseT obpasoBartenbHas
opraHmsaumsi CaMOCTOATENIbHO, C YYEeTOM JOMMKM (POPMUPOBaAHUSA MNpeMETHbIX
pesynbTaToB, 06LWKMX U NPOdECCUOHANbHBIX KOMMETEHLMIA, MEXNPEAMETHbIX CBA3EN C
apyrvmn gucumnnumHammn obeobpasoBatenbHOro 1 obwenpodeccuoHanbHOro LUKIoB
y4yebHoro nnaHa.

1.2. Uenu n nnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLMMNIIUHbI

1.2.1. Uenu n 3agaun aucumnnvHbl

dopmupoBaHue y CTyLEHTOB MNpenCTaBfieHNA O XMMUYECKOW COCTaBnfAloLen
€CTECTBEHHO-HAaY4YHOM KapTUHbI MMpPa Kak OCHOBbI NMPUHATUS PELLEHUI B )KU3HEHHbIX U
MPOU3BOACTBEHHbIX CUTYaLMAX, OTBETCTBEHHOIO NoBeaeHNs B MPUPOAHON cpeae.

3apgauv ANCUMUMNIIUHBI:

1) chopmmnpoBaTb MNOHUMAHWE 3aKOHOMEPHOCTEN MNPOTEKAHUS XMMUYECKUX
NpoLLEeCCOB N SABMEHUN B OKpyXalllen cpeae, LenoCTHOM Hay4YHOW KapTUHbI MUpa,
B3aMMOCBSI3W 1 B3aMMO3aBMCUMOCTU €CTECTBEHHbIX HaYK;

2) pasBuUTb YMEHUs COCTaBnATb (POPMYribl HEOPraHUYECKUX U OpraHUYeCcKux
BELLECTB, yPaBHEHUS XMMNYECKMX peaKL i, OOBbSACHATb UX CMbICIT, UHTEPNPETUPOBaTh
pe3yrnbTaTbl XMMUYECKUX SKCNIEPUMEHTOB,



3) cdopmupoBaTb  HaBblKM  MPOBEAEHUS  MPOCTEWLUMX  XUMUYECKUX
SKCMepuMeHTanbHbIX UCCreaoBaHun ¢ cobnoaeHmem npasun 6e3onacHoro obpatleHus ¢
BellecTBamMun 1 flabopaTtopHbiM 060pyLoBaHMEM;

4) pa3BuUTb YMEHUSI UCMOSMb30BaTb WH(OPMALMIO XMMUYECKOrO Xapakrtepa M3
PasnnYHbIX UCTOYHUNKOB;

5) cdopmmpoBaTb YMEHUSI NPOrHO3MPOBATb MOCMNEACTBUA CBOEW OEeATENbHOCTU U
XMMUYECKUX NPUPOAHbBIX, ObITOBLIX U MPOM3BOLACTBEHHbIX NPOLECCOB;

6) cdopmupoBaTb MOHVMMAHUE 3HAYMMOCTU [OCTMXKEHWA XMMWYECKOM Hayku W
TEXHONOMMN Ans pasBUTUSA coumanbHOM U NPon3BOACTBEHHOM cdep.



1.2.2. lNnaHupyemble pesynbTaTbl 0CBOEHUS 006weobpasoBaTenbHon ancumnnmHbl B cootBeTcTBumn ¢ ®OC CI1O n Ha ocHoBe

®roc coo
Kog n MnaHupyembie pe3ynbTaTbl OCBOEHUA AUCLUMIUHDI

HaumeHOoBaHue

¢°pM"pyeMb'3‘ O6wwme' OvcumnnuHapHbie’

KOMMeTeHUun

OK 01. B yacTtu TpynoBoro BocnuTaHus: -  Bnagetb CUCTEMON  XUMWUYECKMX  3HAHWUKW, KOTOpasd  BKIIKOYaeT:
Beibupatb - TOTOBHOCTb K Tpydy, OCO3HaHMEe LEHHOCTW | OCHOBOMoNarawwme MOHATUA (XMMUYECKUN SMNEMEHT, aToM, 3NeKTPOHHas
cnocobbl MacTepcTea, Tpyaonobue; obonoyka atoma, s-, p-, d-aNEKTPOHHbIE OpOUTanNu atomMoB, UOH, MONEKyna,
pelleHnst 3aaa4 -  FOTOBHOCTb K aKTUMBHOM  AEATENbHOCTM BaneHTHOCTb, 3MEeKTPOoOTPULATENIbHOCTb, CTEMNeHb OKUCMEHUS, XMMUYecKas
npodpeccroHanb TEXHOMOIMYECKOM N CoUManbHOW HanpaBfeHHOCTU, CBS3b, MOJflb, MOMSIpPHAs Macca, MONSApHbIMOObEM, YrnepoAaHbIN  CKEneT,

HOM CMOCOBHOCTb  MHUUMMPOBATb, NNaHMpoBaTb W  (QyHKUMOHAsbHASA rpynna, paavkan, M3oMepusi, M3oMepbl, FOMONOrM4eckuii psa,
OEATENbHOCTM  CaMOCTOSATENbHO BbIMOMHATD TaKylo AeATENbHOCTb; FOMOSIONM, YrneBoAopOoAbl, KUCMOPOA- W asoTcodepXalime CoeavHeHus,
NPUMEHUTENBHO - UHTEPEC K pasnmyHbIM cdhepam NpodeccnoHanbHON BMOoNorMyeckn akTMBHbIE BellecTBa (yrneBofbl, Xupbl, 6enku), MoHomep,
K pasnmyHbIiM AesaTenbHOCTY, nonumMep,  CTPYKTYpHOE  3BEHO,  BbICOKOMOSIEKYNSIPHbIE  COedUHEHWS,
KOHTEeKcTam OBnapeHue yHUBepCcanbHbIMM  YYEeOHbIMU KpUCTannuyeckas pelweTka, TUMbl XUMUYECKUX peakumui (OKUCIUTENbHO-

no3HaBaTesibHbIMU AeCTBUAMMU: BOCCTaAHOBUTESbHbIE, 3K30-U 3HOOTEPMUYECKME, peakuun MOHHOro obmeHa),

a) 6a3oBble noruyeckne AeNCTBUA: pacTBOp, 3NEKTPONUTLI, HE3NEKTPONUTbLI, ANEKTPONMTUYecKas auccounaums,
- CaMOCTOATENbHO  QOPMYNMPOBaTb W  OKUCNUTESNb, BOCCTAHOBUTEMb, CKOPOCTb XMMWYECKOW peakuun, Xumuyeckoe
akTyanusnpoBaTtb npobnemy, paccmaTtpvBaTb €e paBHOBECWE), TEOPUUN U 3aKOHbI (TEOPUSI XMMUYECKOTO CTPOEHNS OPraHnYeCcKnx
BCECTOPOHHE; Bewecte A.M. bytnepoBa, Teopusa 9SnNeKTPONMTUYECKOW Auccoumnaumn,
- YCTaHaBnuBaTb CYLUECTBEHHbI MpU3HaK wWnu nepuoamnyeckui 3akoH [O.W. MeHgeneea, 3akoH COXpaHEHUA Macchl),
OCHOBaHMA AN CpaBHEHUsd, knaccudukaumm M 3akOHOMEPHOCTU, CUMBOSIMYECKUI A3bIK XUMUKU, DaKTONOrMyeckne cBegeHus o

0b60o0LeHuns; CBOWCTBaX, COCTaBe, MOMyYeHUM u GEe30MacHOM WCMOMb30BAHUN BaXXHEMLLUX
- onpegenaTb Uenn [OedATenbHOCTW, 3adaBaTb HEOPraHUMYecKMX W OpraHMYecKMX BeWecTB B ObiTy U NpakTU4eCcKou
napamMmeTpbl U KPUTEPUM UX AOCTUKEHUS; 0eATenbHOCTN YenoBekKa;

- BbISIBNATb 3aKOHOMEPHOCTU U MPOTUBOPEYUNS B - YMETb BbISIBNATH XapakTePHbIE NPU3HAKM N B3aMMOCBS3b U3YYEHHbIX MOHATUN,
paccMaTpuBaeMbIX SIBNEHUSIX; NPUMEHSATb COOTBETCTBYIOLLME MOHATUS NPWU OMUCAHUM CTPOEHUS U CBOWCTB

! Yka3blBatoTCst IMYHOCTHBIE U MeTanpeaMeTHble pesynbTathl 13 PrOC COO (B nocneaHen pepakumy ot 12.08.2022) B oTrnaronsHoi hopme, hopmmpyemble obLeobpasoBaTenbHOM

OMCUMNIIMHON

2 ucumnnvHapHble (NpeaMeTHbIE) pesynbTaThbl YKa3blBatoTCs B COOTBETCTBMM C METOAMKOM NpenoaaBaHnst AUCLMMIMHGI




- BHOCUTb KOPPEKTUBbI B AEATEJIbHOCTb, OLl€HMBAaTb HEeOpraHN4eCcKnx n opraHnM4eCkmnx selectB N UX npeBpau_l,eHm?l; BbIABIATb
COOTBETCTBME pe3yNbTaToB UendaMm, olueHnBaTb pUCKN B3aMMOCBA3b XUMNYECKNX 3HAHWIN C NOHATUSIMU U npencraBneHnaMmn gpyrmx

nocneacTBuUi AesTENbHOCTY; €CTeCTBEHHOHaYyYHbIX NPEAMETOB;

- pasBMBaTb KpeaTWBHOE MbIlMIEHNEe NPV PeLeHUn - YyMeTb WCMOMb30BaTb HAMMEHOBaHWS XUMUYECKUX COeaUHEHWI
XXM3HEHHbIX Npobrem MeXayHapoAHOro coto3a TEOPETUYECKON W MPUKMagHOW XUMUN U TPUBMANbHbIE
©) 6asoBble UccreaoBaTenbCkMe AeNCTBUS: HasBaHMA BaXXHEMWMWX BELLECTB (3TUNEH, aueTuneH, MuuepuH, deHon,

- BrageTb HaBblkamun y4ebHo-UccnegoBaTenbCcko U hopManbaerns, yKCycHasi KucnoTa, ruULUH, YrapHblil ras, yrinekucnbli ras,
NPOEKTHOW AesATEeNbHOCTU, HaBblkaMK paspeLleHnss aMMuak, raleHasi U3BeCTb, HeralleHas M3BeCTb, NUTbeBasi cofda U ApYrux),
npo6nem; COCTaBnATb PopMySibl HEOPraHUYECKUX U OPraHUYECKMX BELLECTB, ypaBHEHUS

- BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBSI3N U XMMUYECKMX peakuuid, OObSACHATb MX CMbICH; NOATBEPXAaTb XapakTepHble
akTyanuaupoBaTb 3aJady, BblaBuraTb rMnotesy ee XMMUYecKMe CBOWCTBA BELLECTB COOTBETCTBYHOLUMMU 3KCNEpPUMEHTaAMMU U
PELUEHNs, HaXOaWTb apryMeHTbI 4ns JokasaTenbCcTBa 3anucsMu YpaBHEHUA XUMUYECKUX peakLui;

CBOMX YTBEepXOeHWW, 3adaBaTb napameTpbl M - yMeTb YyCTaHaBnuBaTb MNPUHAANEXHOCTb M3YYEHHbIX HEeOopraHu4eckux W
KpUTEPUMN peLLeHus:; OpraHMYeckux BeLLEecTB K onpedenieHHbIM Knaccam U rpynnaM COeAUHEHWN,

- aHanusMpoBaTb MOSflyYeHHble B XOOE PELUEHUs XapakTepu3oBaTb WX COCTaB M BaXHeWlMe CBOWCTBA; onpeaensitb BUAbl
3aauM pesynbTaTbl, KPUTUYECKM OLeHMBATb WX XMMWUYECKUX CBSi3el (KOBarieHTHasi, MOHHas, MeTannuyeckasi, BOAOPOAHas!),
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHME B TWMbl KPUCTANSIMYECKUX PEeLUeTOK BeLlecTB; KraccuduumpoBaTb XMMUYECKUE

HOBbIX YCMNOBUSIX; peakumu;
- YMETb MNEpPEHOCUTb 3HaHWUSI B MNO3HABATENbHYIO W - CHOPMUPOBATbL MPEACTABMEHMS: O XUMUYECKOW COCTaBMSOLWEN
NpakTU4Yeckyto 06nacTu XnsHeaeaTenbHoOCTH; €CTECTBEHHOHAY4YHOW KapTUHbI MWUpa, PONM XUMUM B MO3HAHUN SBEHUN
- YMeTb WHTErpupoBaTb 3HaHUS W3 pasHbiX Npupoabl, B (OPMUPOBAHMM MbILWUNEHNUS W KyNbTypbl JIMYHOCTU, €€
npeameTHbIX obnacren; dYHKUNOHANBHON rPaMOTHOCTU, HEOOXOAMMON ANSA peLleHuUs NpakTU4eCcKmX
- BblABUraTb HOBbIE MAEW, NpeasiaraTb OpUrMHanbHble 3aday U 3KONorm4yeckn 060CHOBAHHOIO OTHOLLEHUS K CBOEMY 300POBbLIO U
noaxoAabl N peLleHuns; npupoaHoNn cpeae;

- CNOCOBHOCTb UX UCMONb30BaHUSA B - YyMeTb MPOBOAUTb pacyeTbl N0 XUMUYECKUM OopMyraMm U ypaBHEHUSM
no3HaBaTeNbHOW U counanbHOW MpakTuke XUMNYECKMX  peakuum C  UCMNOSIb30BaHMEM  (PU3MYECKUX  BESNUYMH,

XapaKTepusyoLMx BellecTBa C KONIMYECTBEHHON CTOPOHbI: Macchl, o6bemMa
(HopManbHble YCrnoBuWsl) ra3oB, KONMMYECTBa BeLLeCTBA; WUCMONb30BaThb
CUCTEMHbIE XMMWYECKME 3HAHWS ONSl MPUHSATUS PEeLUeHUMA B KOHKPETHbIX
XXM3HEHHbIX CUTYyaLUUsIX, CBA3aHHbIX C BELLECTBaMU U UX MPUMEHEHUEM

OK 02.
Vcnonb3oBaTb
COBPEMEHHbIE

B 06nacTu LeHHOCTM HayYHOro NOo3HaHWA: - YMETb MNAHMPOBATL U BLINOMHATL XMMUYECKUIA IKCMEPUMEHT (NpeBpaLLeHnst
- chOpPMMPOBAHHOCTb MWPOBO33PEHUSI, OpPraHNYECKMX BELLECTB NPU HarpeBaHuu, NonyyYeHe aTureHa u nsyyeHue ero
COOTBETCTBYHOLLETO COBpPEMEHHOMY YPOBHIO CBOWCTB, KQYECTBEHHbIE PEaKLMK Ha anbaernapl, Kpaxmarn, YKCYCHYI KUCNOTY;




cpencTtea
noucka,
aHanusaun
WHTEepnpeTauum
NHopMaLKn 1
MHOPMaLIMOHH
ble TeXHOMornm
ans
BbINONHEHNS
3agav
npodeccmoHanb
HOW
AeaTenbHOCTU

pasBUTUS HaykM U  OOLLECTBEHHON MPaKTUKK,
OCHOBaHHOIO Ha avanore KynbTyp,
CNOCOGCTBYIOLLIErO OCO3HAHWMIO CBOEro MecTa B
MONMUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME SAA3bIKOBON U YMTaTENbCKOM
KynbTypbl Kak cpeAcTBa B3avMOAEWCTBUS MeEXAY
MIOABMM U NMO3HAHUS MUPa;

- OCO3HaHMEe LIEHHOCTM Hay4HON [eATenbHOCTH,

rOTOBHOCTb OCYLLECTBNATb  MPOEKTHYIO n
NCCnenoBaTeNbCKY0 AEATENBHOCTb MHAMBMAOYASIbHO
W B rpynne;

OBnapeHue YHUBeEpCanbHbIMMU  y4eOHbIMKU

no3HaBaTeNbHbIMW OEeACTBUSMMU:

B) paboTa ¢ nHcpopmaumen:

- BNageTb HaBblkamy NOMyyYeHuUs MHdpopmaumm us
WUCTOYHMKOB  pPa3HbiX TUMOB, CaMOCTOSITENbHO
OCYLLECTBNATb MOWCK, aHanua, cucTematusauuio m
WHTepnpeTaumio MHOPMaLUM pasnnyHbIX BUAOB U
dhopm npencraBneHus;

- C03[aBaTb TEKCTbI B Pa3nuyHbiX hopmaTax C y4eToMm
Ha3HayeHuss MHGOPMaUUM U LENeBon ayautopum,
BblOMpass onTumanbHylo opMy npeacTaBneHus wu

BU3yanusauum;
- OUeHMBaTb  [OCTOBEPHOCT NernTUMHOCTb
WHpopMaLmK, ee COOTBETCTBME MPaBOBbIM U

MOpParnbHO-3TUYECKUM HOpPMaM;
- UCMosb3oBaTb CpPeacTBa MHEOPMALMOHHBLIX U

KOMMYHMKALUMOHHBIX ~ TEXHOMOrMN B peLUeHum
KOrHUTMBHBIX, KOMMYHMKaTUBHbIX n
OpraHmM3aumMoHHbIX  3agad Cc  cobnogeHnem
TpebOoBaHUN 3PrOHOMUKK, TEXHUKM Be3onacHoCTH,
TMIMEHbl,  pecypcocOepexeHns, MnpaBOBbIX U
3TUYECKNX HOPM,  HOPM MHOPMaLIMOHHOMN
©e3onacHoCTy;

AeHaTypaunsa GenkoB Npu HarpeBaHuW, LUBETHblE peakuun 6enkos; NpoBOAUTb

peakumm MOHHOro obmeHa, onpefenatb cpegy BOAHbLIX  PACTBOPOB,
KayeCTBEHHbIE peakuMn Ha cynbdaT-, kKapboHaT- 1 XNOPUA-aHUOHbI, HA KaTUOH

aMMOHWS; pellaTb 3JKCrnepuMeHTanbHble 3agadyn rno Temam "Metannbel" u
"HemeTannbl") B COOTBETCTBUM C MpaBuriaMn TEXHUKM Ge3onacHoCTU npu
obpalleHun ¢ BelllecTBaMu U nabopatopHbiM 060pygoBaHVEM; NPEACTaBNSATb
pe3ynbTatbl XMMUYECKOro JKCnepuMeHTa B (OopMe 3anncu ypaBHEHWUN
COOTBETCTBYIOLMNX peakumi u opMynnpoBaTb BbiBOAbl Ha OCHOBE 3TUX
pes3ynLTaTos;

- YMeTb aHanu3uMpoBaTb XMMMWYECKYID MHGOPMAaLMIO, NONyvyaeMyr U3 pasHbiX

NCTOYHUKOB (CpeacTB MaccoBOW UHGopMaunu, ceTb MIHTEpPHET u apyrue);

- BrageTb OCHOBHbIMW MeTOA4aMW Hay4YHOro MO3HaHWSA BELLECTB U XMMUYECKUX

ABMNeHun (HabnogeHne, NsMepeHne, 3KCNEPMMEHT, MOAENNPOBAHUE);

- YMeTb NPOBOAMTb pacyeTbl MO XUMWUYECKUM popMynam U ypaBHEHUAM
XMMUYECKMX  peakuMi C  WUCMNOMb30BaHMEM  (PUBNYECKMX  BENUNYUH,
XapakTepusyoLnx BeLlecTBa C KONMMYECTBEHHOW CTOPOHbI: Macchbl, obbema
(HopmanbHble ycrioBusl) rasoB, KOMMYecTBa BeLecTBa; MCMoNb3oBaTb
CUCTEMHbIE XUMWYECKME 3HaHUSA ONsi MPUHATUS pPeLleHUA B KOHKPETHbIX
KM3HEHHBIX CUTYyaLMsaX, CBSI3AHHbIX C BELLECTBAMU N UX NPUMEHEHNEM




- BNageTb HaBblkamy pacrno3HaBaHWs W 3aLUUThbI
nHdopmaunm, NHPOpPMaLMOHHON 6e30nacHOCTK
NNYHOCTY;

0K 04.

S pekTnBHO
B3aMMOOEeNCTBO
BaTb 1 paboTaTb
B KONNEKTUBE 1
KOMaHae

- FOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOSTENIbHOCTU
1 camoonpeneneHmio;

-OBMnafeHne HaeblkaMn y4ebHO-MCCneqoBaTeNbCKON,
NPOEKTHON U coLManbHON OEATENbHOCTY;
OBnageHune yHMBepcanbHbIMA KOMMYHUKAaTUBHbIMU
AeNCTBUAMM:

6) coBMecTHas AeATeNnbHOCTb:

- MNOHMMaTb M WUCMOfb30BaTb NpPenmyLLecTBa
KOMaHAHOW 1 UHAMBMAYANbHOW paboThl;

- MPUMHUMATb LEM COBMECTHOW AEeATENbHOCTY,
OpraHn3oBbIBaTb M KOOPAMHUPOBATL AENCTBUSA MO ee
OOCTUXEHNIO: cocTaBnATb NnaH  OelcTBUN,
pacnpefensite ponv ¢ y4eTOM MHEHWI Y4acTHWUKOB
obcyxagaTb pesynbTaTel COBMECTHOW paboThl;

- KOOPAMHUPOBATb W BLINOMHATL PaboTy B YCrOBUAX
peanbHOro, BUPTYanbHOrO W KOMOGWHMPOBAHHOIO
B3aMMOOENCTBUS;

- OCyWecTBNATb MO3UTUBHOE  CTpaTermdeckoe
noBefeHne B pPasfu4yHbliX CUTyauusix, NposiBrATb
TBOPYECTBO M BOODpaxeHne, ObITb MHALMATUBHBLIM
OBnageHwe yHuBepcanbHbIMU PerynATMBHbLIMU
AeNCTBUSAMM:

I) NPUHATUE cebs u Apyrux nioaen:

- MPMHMMATb MOTUBbI U apryMeHTbl Apyrux nogen
npu aHanuae pe3ynbTaToB AeATENbHOCTH;

- NpU3HaBaTb CBOE MpaBo W NpaBo ApYrnx nogen Ha
OLLNOKU;

- pasBMBaTb CMNOCOBHOCTL MNOHMMATL MUP C NO3ULIMK
OPYroro 4YenoBeka;

- YMETb NNaHMpoBaTh W BbIMNOSHATL XMMUYECKAN IKCNEPUMEHT (MpeBpaLLeHns

OpraHMyeckux BELLECTB NpW HarpeBaHuW, NOnyyYeHne 3TUMeHa u u3yvyeHue ero

CBOWCTB, Ka4eCTBEHHbIE peakuuu Ha anbaernabl, Kpaxmars, YKCYCHYK KUCMOTY;

AeHaTypaunsa GenkoB Npu HarpeBaHuW, LUBETHblE peakuun 6enkos; NpoBOAWUTb

peakuum MOHHOro obMmeHa, onpegenaTb cpegy BOAHbIX PACTBOPOB,
KayeCTBEHHble peakuuu Ha cynbdaT-, KapboHaT- 1 XNopua-aHUOHbI, Ha KaTUOH

aMMOHMS; pellaTb SKCNepUMeEHTarnbHble 3agadn no temam "Metannbl" wn
"HemeTtannbl") B COOTBETCTBMM C MpaBuriaMyM TEXHMKM ©e30nacHoCTU npu
obpalleHun ¢ BellectBamu 1 nabopatopHbiM 000pyOoOBaHMEM; NPEACTaBNSATb
pesynbTaTbl XMMWUYECKOro 3KCnepumeHTa B (OpMe 3anucu ypaBHEHUN
COOTBETCTBYIOLMNX peakumi u opMynupoBaTb BbIBOObl Ha OCHOBE 3TUX
pesynbLTaToB




0K 07.

B obnact 3akonormyeckoro BOCMUTAHUSA:

- Cd)OpMI/lpOBaTb npeacrtaBneHnda: o XUMNYECKON  COCTaBnsaoLLEN

CopeiictBoBath | - CHOPMUPOBAHHOCTb 3KOJNOMMYECKOW KyNbTypbl, €CTECTBEHHOHAYYHOW KapTUHbI MUpa, PONM XMMWUM B MO3HAHWM SBMEHUN
COXpaHeHUIo NMOHMMaHue BIUSAHUS COLMAnbHO-3KOHOMUYECKUX Mpupodbl, B (POPMMPOBAHWMM MbIWMNEHUS W KyNbTypbl JIMYHOCTK, ee
OKpy>KatoLLen NMpoLeccoB Ha COCTOAHWE MPUPOLAHOW M CoUManbHOW  (PyHKLUMOHANbHOW rPaMOTHOCTU, HEOOXOANMON ANA peLUeHUsT NMPaKTUYECKNX
cpensl, cpefdbl, OCO3HaHMe rrnobanbHOro Xapaktepa 3agay M 3KONormyeckn o60CHOBAHHONO OTHOLLEHWUSI K CBOEMY 3[10POBbI0 U
pecypcocbepex | akonornyecknx npobnewm; npUpoaHon cpeae;

eHuio, - NNaHWpoBaHWE K OCyLLeCTBMNeHWe OeNcTBui B - ymeTb cobntogatb npaBuia 3KONOrMYECKn LienecoobpasHoro noBeaeHus B
NPUMEHSTb OKpyXXarLlen cpefe Ha OCHOBe 3HaHuA uener ObiTy U TPyOOBOW AEATENbHOCTU B LIENSAX COXPaHEHMSI CBOEro 340poBbs U
3HaHusA 06 YCTONYNBOrO pa3BUTUSA YEerNOBEYEeCTBa; OKpY>XatoLLen NpMpoaHON Cpefbl; yYUTbIBaTb ONacHOCTb BO3OENCTBUS HA XUBbIE
N3MeHeHNn aKTUBHOE HeNnpuaATUEe OEeNCTBUN, MPUHOCALLUNX BPEd, OpraHu3Mbl onpedeneHHbIX BEWECTB, MOHUMAasi CMbICI nokasaTtens npeaenbHow
Knumara, OKpyXatoLLen cpene; O0NYyCTUMOWN KOHLLEHTpaLum

NPUHLMMbI yMEHMe nporHo3MpoBaTb HebnaronpusTHble

GepexnmBoro aKonorn4yeckne nocneacTsms npeanpuHMMaembIxX

npou3BOACTBa, | AEWCTBUI, NpedoTBpaLllaTth Ux;

3(ppeKTMBHO - paclumpeHune onbltTa AeATEeNbHOCTU 3KOMNOrM4ecKomn

JencTBoBaTh B HanpaBnNeHHOCTH;

YypesBblYalHbIX | - OBMafeHNe HaBblkamMu y4ebHO-MCCre0BaTENbCKON,

cUTyauusx MPOEKTHOW M COLManbHON AeATeNbHOCTY;

mr...

3 TIK ykasbiBatoTcs B cooTBeTcTBUM ¢ DI'OC CIIO peanuayemoil npodeccun/ cneunansHocTy
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2. CTPYKTYPA N COLEPXAHWE OBLIEOEPA3OBATENBHOM OUCUMMNMHBL «XUMUS»

2.1. O6bem gucuunnnHbl N BUAbLI y4ebHOoN paboTbl

Bug yuebHon paboTbl

Obbem B Yacax

O6bem obpasoBaTenbHOW NporpaMMbl AUCLMMNMHBI 72
B T.u.

OcHoBHOe coaepxaHve 64
BT. Y.

TeopeTnyeckoe obyyeHue 30
npakTn4yeckne 3aHATUA 24
nabopaTopHble 3aHATUS 10
MpodeccrnoHanbHO-OpMEHTUPOBAHHOE COAepXXaHue (cogepxaHme 6
NPUKNagHoro Moayns)

BT. Y.

TeopeTnyeckoe obyyeHne 2
NpakTU4ecKne 3aHATUSA 4
MNpomexyToyHasa aTTectaums (3a4eT) 2




2.1. O6beM yueOHOM JUCIUIUIHHB B BUIBI YI€0HOM paboTH Id 3a09HO#M (HOpPMEI

Bun yue6Ho# paboTh

O0OBEM YacoB

MaxkcuMmanbHas yueOHas Harpy3ka (BCEro) 72(8n+4M+60c)
O0s3aTenbHas ayAuTOpHas yueOHasi Harpyska (Bcero) 12 (81141 )

B ToM gucne:

n1a0opaTOpHbIE 3aHATHUS -
MPAKTUYECKUE 3AHATUS 4
KOHTPOJIbHBIE pabOTHI -

KypcoBasi paboTa (IIpoeKT) -
CamocrositenpHast paboTta oOyyaromierocs (Bcero) 60

B ToM umucie:

CaMOCTOSITeNIbHAs paboTa HaJl KYpCOBOM paboTOH (ITPOSKTOM)

[ToaroroBKa MPaKTUKOOPUEHTHPOBAHHBIX PAOOT MPOSKTHOTO
Xapakrtepa

JIOMaIIHssl paboTa (JoMaIrHssi KOHTPOJIbHAs paboTa)

ITpomexxyTounas artectarus B hopme audhepeHITMpoBaHHOTO 3a4eTa
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2.2. TemaTnyecknin nnaH v cogepxaHme ANCUUNINHGI

HaumeHoBaHue CopepxaHue y4yebHoro matepuana (OCHOBHOe M Npo¢hecCMOHaNbLHO-OPMEHTUPOBAHHOE}, O6bLeM 4acos ®opmupyemsle
pa3genoB U Tem nabopaTopHble U NpakTUYecKne 3aHATUA, NPUKNagHoON Moaynb KOMNeTeHuuun
1 2 3 4
OcHoBHoOe copepxaHue 64
Paspen 1. OcCHOBbI CTpOEHUs BelLecTBa 6(1n1n4c
Tema 1.1. OcHoBHOe coaepxaHue 4 OK 01
CTpoeHne atomoB
XUMUYECKMX TeopeTnueckoe obyuyeHue 2(1n1c
3NEMEHTOB U ) }
np1poaa CoBpeMeHHasi Mogenb CTpoeHns atoma. CUMBOMUYECKUIA A3bIK XMMUN. XUMUYECKNIA ANIEMEHT. ONEeKTPOHHas
XUMUYECKOVA koHdpurypaumsa atoma. Knaccudukaums XUMUHECKnX 3NeMEHTOB (s-, p-, d-anemenTbl). BaneHTHble )
cBS3M 3NEKTPOHbI. BaneHTHOCTb. ONeKTpoHHas Npupoaa XMMUYECKOM CBA3WN. JnekTpooTpuuaTensHOCTb. Buabl
XMMUYECKOM CBA3M (KOBANEHTHAas, MOHHAs, MeTannmyeckasi, BOAOPOAHas) u cnocobbl ee 0Opa3oBaHus
MpakTnyeckne 3aHATUA 2(1n1c
PelleHne 3agaHuin Ha NCNONb30OBaAHWE XUMUYECKON CUMBOSIMKN M HA3BaHWN COEQUHEHWUI NO HOMEHKNaType
MeXAYHapOL4HOro Col3a TEOPEeTUYECKOW W NPUKNAGHON XMMUK U TPUBUANbHBIX HAa3BaHU ANS COCTaBEHNs
XUMUYECKUX (popMyn ABYXaTOMHbIX COeOUHEHUN (OKCUMAOB, Cynbuaos, rmapuaos WM T.n.) U OPYrnx
HeopraHNM4Yecknx COeAUHEHUN OTAENbHbIX KIaccoB. 2
MpakTnyeckue 3afjaHWs Ha YCTaHOBMEHUE CBSA3WM MeXAy CTPOeHWEeM aTOMOB XMMWYECKMX 31EMEHTOB M
nepuoaMyecknMm M3MeHEeHUEM CBOWMCTB XUMMWMYECKUX 3NEMEHTOB M UX COeAWHEHUN B COOTBETCTBUM C
nonoxeHuem lMepnogn4eckon cuctTemsl.
Tema 1.2. OCHOBHOe copepKaHue 2c OK 01
Mepuroaunyecknin 0K 02
sakoH nTabrmua | MlPaKkTMyeckue 3aHATUA 2c
0.1. MenpeneeBa .
lMepuognyeckas cuctema xummndecknx anementos .M. MeHgeneesa. ®U3nM4eCKUin CMbICH
Mepuogunueckoro 3akoHa .M. MeHgeneeBa. 3aKOHOMEPHOCTU U3MEHEHUS CBONCTB XMMUYECKUX 2

3NNEMEHTOB, 06p33yeMbIX MU NPOCTbLIX N CINOXHbIX BEWECTB B COOTBETCTBUN C MOJIOXXEHNEM XUMNYECKOIO
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anemeHTa B epnoguyeckon cucteme. MMpoBo3speHYecKoe U Hay4yHoe 3HadveHue Neprnoguyeckoro
3akoHa [./. MeHgeneesa. NMporHosbl [.1. MeHgeneeBa. OTKpbITUE HOBLIX XUMUYECKUX SNIEMEHTOB.
PelueHne npakTnka-opueHTMPOBaHHLIX TEOPETUYECKNX 3aaHUN Ha XapaKTepusaunio XUMMNUYECKNX
anemeHToB «MeTannuyeckme/ HeMeTannnMyeckne CBOMCTBA, aNeKTPOOTPULATENBHOCTb XMMUYECKMX
9M1EMEHTOB B COOTBETCTBUM C X SMEKTPOHHLIM CTPOEHUEM M MOSNOXEHUEM B NEPUOANYECKON CUCTEME
xmmmyecknx anemenToB [.. Mengeneesa»

Pasgen 2. Xumuuyeckue peakuuu 10(1n9c
Tema 2.1. Tunbl OcHoBHOe copgepkaHue 4(1n3c 0K 01
XUMUYECKNX
peakumii Teopetnuyeckoe obyueHue 2

Knaccudukaums n Tunbl XMMUYECKMX peakuui ¢ y4acTmeM HeopraHumyeckux Bewlects. CoctaBneHune

YypaBHEHWI peakumin CoeaNHEHNS, pPasnoXeHusl, 3aMeLLeHnsl, obMeHa, B T.4. peakumin ropeHnsl, OKUCIEHNS-

BOCCTaHOBIIEHUS.

YpaBHEHUs1 OKUCINEHNSA-BOCCTaHOBMNEHUS. CTeneHb okucneHus. OKUCnNUTENb U BOCCTAaHOBUTED. 2

CocTtaBneHue U ypaBHWBaHWE OKUCITUTENBHO-BOCCTAHOBUTESbHBIX PeaKLmii METOAOM 3NEKTPOHHOIO

6anaHca. OKMCNMTENbHO-BOCCTAHOBUTENbHbLIE peakLmn B NPUPOAE, NPON3BOACTBEHHbIX NpoLeccax u

XnN3HeneaTenbHOCTN OpraHM3MoB

MpakTnyeckue 3aHATUA 2c

KonnyecTBeHHble OTHOLWEHUS B XMMUK. OCHOBHbIE KONMMYECTBEHHbIE 3aKOHbI B XUMWUWM U pacyeTbl Mo

YPaBHEHUSIM XMMUYECKUX peakuunin. Momnb Kak eguMHuua KonuyecTBa BelectBa. MonsipHas macca. 3akoHbI

COXpaHeHUst macchbl 1 3Heprun. 3akoH ABoragpo. MonsipHbii 06bem razoB. OTHOCUTENbHASA NIIOTHOCTb 2

rasoB. PacyeTbl N0 ypaBHEHNSIM XMMNYECKMX PeaKUMI C UCMONb30BaHMEM Macchl, obbema (HopmarnbHble

yCIoBusi) ra3oB, KONMYECTBA BeLLeCcTBa
Tema 2.2. OCHOBHOe coaepKaHue 4c 0K 01
OneKTponuTMyecka OK 04
9 auccoumaums u | TeopeTuyeckoe obyueHue 2
WOHHbI OOMEH .

Teopus anekTponuTMyeckon auccoumauun. WoHbl. OnekTponuTbl, HE3NeKTponuTbl. Peakumm WMOHHOro

2

obmeHa. CocTaBneHue peakuun MOHHOro obMeHa nyTem COCTaBEHUst UX NOMHbIX U COKpaLLEHHbIX MOHHbBIX
ypaBHeHMIN. KNCNoTHO-OCHOBHbIE peakunn. 3a4aHns Ha COCTaBMEHNE MOHHBLIX peakLui
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JNlabopaTopHble 3aHATUA 2

Na6opaTtopHasa paboTa "Tunbl XMMUYECKNX peakumin”.

WccneposaHve TUNOB (MO COCTaBY M KONMMYECTBY UCXOAHBbIX 1 06pasyowmnxcs BeLwecTB) U NPpM3HAKoB )

XMMUYECKMX peakuui. MNpoBeaeHne peakumin noHHoOro obmeHa, onpeaeneHve cpeabl BOAHbIX paCTBOPOB.

3afaHusa Ha CocTaBEeHNEe UOHHBIX peakuun
KoHTponbHas

CTpoeHue BeLLecTBa U XMMUYECKUE peakLimu 2c
paborta 1
Pazgen 3. CTpoeHue 1 CBOMCTBA HEOpPraHMYeCKMX BeLLeCTB 16(2n1n13c
Tema 3.1. OcHOBHOe copepXaHue 4(1n3c OK 01
Knaccudmkaums, OK 02
HOMeHKNaTypa 1 TeopeTnuyeckoe oGyuyeHue 2(1nlc nK...
CTpOEHUe .
HEOPraHNYECKIX MNpeaomeT HeopraHnyeckon xumun. Knaccmdukauma HeopraHnyeckmx BewwecTtB. [1pocTbie 1 CroXHble
BeLLECTS BelyecTBa. OCHOBHbIE KNacChl CIOXHbIX BELWECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, conu). Baanmocessb

HeopraHn4yeckux BeLecTs. ArperaTtHble COCTOSIHUS BellecTBa. Kpuctannuyeckune n amopgHble BelLLecTBa.

TWnbl KPUCTaNNUYECKNX PELLETOK (aTOMHas, MONeKynspHas, MOHHas, MeTannunyeckas). 3aBMCUMOCTb 2

hm3nyeckmx CBOWCTB BeLLeCTBa OT TUNa KPUCTanIMyYeckon pelleTkm. 3aBUCMMOCTb XUMUYECKON

aKTMBHOCTW BELLECTB OT B1AA XMMUYECKOW CBSI3N U TUMNa KPUCTanmMyYeckon petletku. MNpuyinHbl

MHOrooGpasus BeLecTB

MpakTnyeckne 3aHATUA 2¢c

HomeHknaTtypa HeopraHM4eckunx BELECTB: Ha3BaHMe BeLLeCTBa UCXOASA U3 X XMMUYECKOW POpMYMbl Nnn

COCTaBMneHMe XuMmyeckon hopmyrnbl MCX04sA M3 Ha3BaHuMs BewecTBa no mexayHapogHon (AKOIMAK) nnm

TPUBManNbHOW HOMEHKNaType.

PelleHne npakTuyeckux 3agaHuMi no Knaccudukaumm, HOMEHKNaTtype M XMMUYeckum opmynam

HeopraHM4Yeckmnx BELLECTB pasfnMYHbIX KNaccoB (yrapHbiv ras, yrnekuCnblii ras, ammuak, raleHas usBecTb, 2

HeralleHas n3BecTb, NUTbeBasi coda M APYrnx): Ha3biBaTb N COCTaBMATb (POPMYIbl XUMUYECKMX BELLIECTB,
onpenensatb NPUHaANEXHOCTb K Kraccy.

NCTOYHMKN XMMUYeCKOn nHpopmaLmmn (CpeacTB MaccoBOn MHopmaumu, cete MHTepHeT un gpyrue). Mouck
nHdopMaLmm No HasBaHUAM, UAeHTUDUKaTopaMm, CTPYKTYPHbIM bopmynam
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Tema 3.2. dusuko- | OcHOoBHOe coaepxaHue 8(1n7c OK 01
XMMUYeckme OK 02
cBOliCTBA TeopeTnyeckoe obyueHue 6(1n5c nK..
HeopraHN4ecKkmnx .
BELLECTE MeTannel. O6wue guanyeckne n xmmmdeckne ceorcTBa metannoB. Cnocobbl nonyyeHus. 3HavyeHne

MeTannoB U HEMETANNOB B NPUPOAE W XU3HeAeATENbHOCTM YenoBeka u opraHu3MoB. Koppo3ns MeTannos: 2

BMAbl KOPPO3UW, CNOCOOLI 3aLLUUTLI METANIOB OT KOPPO3UK

HemeTtannel. O6wue uranyeckme n XuMmn4eckme CBOMCTBA HEMETANNoB. TUNUYHbIE CBOWCTBA HEMETANOB

IV- VII rpynn. Knaccudgpmkaumna n HomeHknaTtypa coeguHeHun HemetannoB. KpyroBopoTbl GMOreHHbIX 2

3N1EMEHTOB B Npupoae

Xummnyeckme CBOMCTBa OCHOBHbIX KIACCOB HEOPraHW4YeCcKMX BELWECTB (OKCUAOB, rMOPOKCMA0B, KNCHOT,

conen u ap.). 3aKOHOMEPHOCTU B M3MEHEHMN CBOWCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHUN, 2

BbICLUMX OKCUAOB U MOPOKCUA0B

MpakTnyeckne 3aHATUA 2c

CocTaBneHue ypaBHEHUI XMMUYECKUX peakUmnii C y4acTUeEM MPOCTbIX U CIIOXHbIX HEOPraHU4YeCKX BELLECTB!

MeTannoB 1 HEMETAaOB; OKCMAO0B METasnsoB, HEMETAaNMoB U aMOTEPHbIX ANIEMEHTOB; HEOPraHNYECKNX

KMCNOT, OCHOBaHWN M aM(OTEPHBIX MTMAPOKCMAOB; HEOPraHUYECKUX CONEN, XapakTepum3ytoLmx X CBONCTBa, )

PelieHne npakTuka-opMeHTUPOBAHHbIX TEOPETMYECKMX 3adaHM Ha CBOWCTBA, COCTaB, MOSMy4YeHue U

6e3onacHoe MCMNofb30BaHWE BaXHEMLUNX HEOPraHWYeCKMX BELLeCTB B ObiTy M NpaKTUYeCcKon AeATenbHOCTH

YyenoBeka
Tema 3.3. OcHoBHOe cogep)xaHue 2(1n1c OK 01
NnoeHTndukaums OK 02
HeopraHMJecknx INabopaTopHble 3aHATUA 2(1n1c 0K 04
BELLEeCTB

NabopaTtopHasa paboTa «oeHTudmnKauns HeopraHM4eCckux BELLECTBY.

PelwweHune akcnepn MeHTanbHbiX 3aday MO XMMUYECKUM CBOWCTBaAM MeETasnsfioB U HeMeTanmnos, No

pacrno3HaBaHWIO W MOMyYEHWUIO COeQUHEHNI METANSIOB N HEMETanNoB. )

Vlﬂ,eHTVI(bVIKaLWIFI HeopraHn4yeckmnx BeLecTB C WUCMNOJIb3OBaAHNEM HUX d)VI3I/1KO-XI/IMVI‘-IeCKI/IX CBOWCTB
XapaKTepHbIX Ka4eCTBEHHbIX peaKLl,I/IIZ. KayecTBeHHbIe peakumn Ha cyan)aT-, Kap60HaT- n Xnopwmg-aHUoHbl
Ha KaTUOH aMMOHUA
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KoHTponbHas

CBonicTBa HEOpPraHNYeCckux BeLLECTB 2c
paboTa 2
Pasgen 4. CTpoeHue U CBOWCTBA OpraHMYecKkux BelecTs 24(2n1n21c
Tema 4.1. OcHOBHOe copepXaHue 4(1n3c OK 01
Knaccudukaums, nK...
CTpOEHME 1 Teopetnyeckoe obyueHue 2
HOMEHknaTypa lMosiBNeHue 1 pasBuUTUE OpraHUYEeCcKor XMMUK Kak Hayku. [pegmeT opraHuyeckon xumun. Mecto un
OPraHn4ecknx 3HaYeHVe OPraHNYecKoN XMMUN B CUCTEME ECTECTBEHHbIX HayK.
BELLECTB XvMuyeckoe CTpoeHue Kak NopsaoK COeAUHEHNsI aTOMOB B MOJIEKySie COrMacHO MX BaneHTHOCTU. OCHOBHble

NOSTIOXKEHUS TEOPUU XMMUYECKOTO CTPOEHNSA OpraHndeckux coeanHeHnin A.M. byTnepoBa. YrnepoaHbli

CKeneT opraHM4eckon Monekynbl. 3aBUMCMMOCTb CBOMCTB BELLECTB OT XMMUYECKOro CTPOEHUS MOJIEKYI. )

M3omepus u nsomepei.

MoHaTMe o dyHKUMOHansHOM rpynne. Pagukan. MpuHUmMnbl Knaccugukaumm opraHn4eckux coeguHeHun,

MexayHapoaHas HOMeHKNaTypa v NPUHLMNLI HOMEHKNATYpPbl OpraHNYecknx coegmHeHunn. MNoHsatue of

as3oTcoaepKallmMx coeguHeHnsIX, Bonormyeckn akTMBHbIX BeLECTBax (yrrneeodax, xupax, 6enkax u gp.),

BbICOKOMOMNEKYMSAPHbIX COeANHEHUsIX (MOHOMED, MONMMEp, CTPYKTYPHOE 3BEHO)

MNpakTnyeckue 3aHATUA 2c

HomeHknaTypa oOpraHMyecknx COeAMHEHUN OTAEeSbHbIX KMacCoB (HacblWeHHble, HeHacCblWweHHble W

apomaTu4yeckue yrneBoaopoabl, CNMpTbl, eHONbl, anbaernabl, KETOHbl, KapOOHOBbLIE KMCINOTbI U Ap.)

CocTaBrneHune NonHbIX U COKpaLLEHHbIX CTPYKTYPHbIX POPMYS OpraHnYecknx BELLECTB OTAENbHbIX KNaccos, )

MCNonb3ys UX Ha3BaHWSA NO CUCTEMATUYECKOW N TPMBMANbHOW HOMEHKNaType (3TUMEH, aueTuneH, MuuLepuH,

deHon, popmanbaerna, yKCycHas Kucnota, rmuumH). PacyeTbl npoctenien oopmynbl OpraHnyeckom

MOJIEKyIbl, NCXOAS U3 3rieMeHTHOro coctasa (B%)
Tema 4.2. OcHoBHOe copepxaHue 12 (1A1A10 OK o1
CaoiicTBa c OK 02
OpraHN4ecKux OK 04

P . Teopetnyeckoe obyueHue 6(1n1n4c

coeanHeHumn nkK...

®OU3NKO-XMMUYECKME CBOWCTBA OPraHWYecKUX COEAMHEHWUA OTAEeNbHbIX KaccoB (0COGEHHOCTM
Knaccudukaumm 1 HOMEHKINaTypbl BHYTPY Kracca; FroMONormyeckuin psg n obuas hopmyna; nsomepus;
m3nyeckne CBOMCTBA; XMMUYECKME CBOWCTBA; CNOCOObI NOMyYeHUs):
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- npefenbHble YrneBoaopoabl (ankaHbl M UMKnoankaHbl). FopeHne meTaHa Kak OAWH M3 OCHOBHbIX
MCTOYHMKOB TEMMa B NPOMbILLNEHHOCTU U GbiTy. CBOMCTBA NPUPOAHbLIX YrNeBoAopoa0B, HaXoXaeHe B
npupoae u NpUMeEHEHUE ankaHoB;

- HenpegenbHble (ankeHbl, ankuHbl U ankagueHbl) U apoMaTtuyeckue yrnesogopoasl. fopeHne aueTuneHa
KaK MCTOYHWK BbICOKOTEMMEPATYPHOrO NaMeHun Ans CBapku U peskn MeTarnsos

- KMCropoacoAepalume coeguHeHns (CnmpTbl U deHonbl, KAPOGOHOBLIE KMCIOTbI 1 3MpPbI, anbAernabl 1
KETOHbI, Xupbl, yrnesoasl). Mpaktuyeckoe npuMeHeHue 3TUMNEHrNUKons, rmuuepuHa, geHona. MNMpumeHeHve
dopmanbaernga, auetanbgernga, YKCyCHom kucnotbl. Mbina kak conu BbICLUMX KapBOHOBBLIX KUCMOT.
Motowme cBoncTBa Mbina

- a3oTcoaepkalume coeanHeH st (aMUHbI M aMUHOKUCTOTbI, Genku). BbicokoMonekynsipHble coeanHEHUS
(cMHTEeTUYeckKne 1 Bruonornyeckn-akTuBHbIE). MoHOMeEp, Nonumep, CTPYKTypHOe 3BeHO. Monnvepusauums
3TUINEeHa Kak OCHOBHOE HarnpaBfeHue ero Ncrnosib30BaHus.

leHeTMYecKasi CBA3b MeXAy Krlaccamm OpraHnYecKux CoeanHEeHUN

MpakTuyeckne 3aHATUA

4(1n3c

CBoicTBa OpraHNYecknx CoeAMHEHNIN OTAENbHbIX KNAaccoB (TPUBMAaNbHas U MexayHapogHasi HOMeHKnaTypa,
XMMUYECKME CBOWCTBA, CNOCODLI MonyyYeHusl): npeaenbHble (ankaHbl U UMKroankaHbl), HenpeaenbHble
(ankeHbl, anknHbl U ankagneHbl) ¥ apoMaTUyeckine yrneBodopoAbl, CNUPThI U (heHOMbI, KapGOHOBbLIE KUCTOTbI
1 3oupbl, anbaernabl U KETOHbI, aMUHbI U @MUHOKUCIOTLI, BbICOKOMOMNEKYNSPHBIE coeanHeHus. 3aaaHus Ha
COCTaBlEHNE YpPaBHEHUA XMMUYECKUX peaKLuii ¢ y4acTUEM OpraHMYEeCKMX BELLECTB HA OCHOBAHUU KX
cocTaea 1 CTPOEHUS

CocTaBneHue cxem peakuuin (B TOM YMCne MO NPeanoXeHHbIM Lienoykam npeBpaLleHnii), XxapakTepu3ayoLnX
XMMUYECKME CBOWCTBA OpPraHUYeCcKUX COeAMHEHUI OTAENbHbIX KNAaccoB, CNOCOObI UX NOMYyYEHUsI U HA3BAHME
OpraHM4yeckuX COoeaUHEHUIN No TPUBMANBHOW NN MEeXOYHapoaHOW CUCTEMAaTMYeCKONn HOMEHKNaType.
PelleHne npaKkTMKa-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3adaHMN Ha CBOWCTBA OPraHWYECKUX COEeAMHEHUN
OTAENbHbIX KNaccoB

INa6oparopHaa paboTa

2c

Na6opaTtopHas paboTta "lNpeBpalleHnss opraHUYEeCKnX BELLECTB NPU HarpeBaHun".
[MonyyeHne aTuneHa n nydeHme ero cBomcTe. MoaenmpoBaHne MOSEKYS U XMMUYECKMX NpeBpaLLeHniA Ha
npumMepe aTaHa, aTUNeHa, aueTuneHa v ap.
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Tema 4.3.

OK o1

OcHoBHOe copepxaHue 6¢C
NaoeHTndukaums OK 02
OpraHN4eckmnx Teopetnyeckoe obyueHue 4 OK 04
BELLECTB, NX nK
3HauYeHne u BuoopraHnyeckne coefmnHeHus. MNpumeHeHne n Guonoruyeckas ponb yrnesoaos. OkucneHne yrneBodoB
NpUMEHeHMe B - UCTOYHMK SHEPrnu XmBbIX opraHnamoB. Obnactn npumeHeHns aMMHOKUCIOT. [peBpalueHns 6enkos 5
GbLITOBOW 1 nuwm B opraHnsme. Buonornyeckne dyHkumMn Genkos. Buonornyeckne dyHKkUuM xmpos. Pornb
MPOM3BOLACTBEHHOI | OPraHNYECKOoN XMW B peLLieHnm npobnem nuweson 6e3onacHOCTH
OedarenbHOCTH y y
HerIoBEKa Ponb opraHnyeckon xumumn B pelleHnn npobnem aHepreTuyeckon 6e30nacHOCTM, B PasBUTMN MeaULUHbI,

CO34aHUN HOBbIX MaTepumanos, HOBbIX MCTOYHUKOB 3HEPrnn (anbTepPHATUBHBIE MCTOYHUKU IHEPTrUn).

OnacHOCTb BO3OEWCTBMS Ha >KMBble OpraHuM3Mbl OpraHMYeckuUx BeLlecTB OTAEeNbHbIX KnaccoB 2

(yrnesogoponbl, CNUpTbl, PeHOrbl, XMOpopraHuyeckne npousBoAHble, anbaernabl M Ap.), CMbich

nokasaTens npeferibHO A0MyCTUMOWN KOHLEHTpaumum

INabopartopHble 3aHATUA 2

Na6opaTtopHas paboTa: "MiaeHTndmkaums opraHu4yeckmx CoeanHEeHNn OTAENbHbIX Knaccos"

NaoeHTumKkaumsa opraHnyeckux CoefduMHeHUn OTAenbHbIX KnaccoB (Ha npumepe anb4ervaoB, Kpaxmana,

YKCYCHOW KMUCNOTbI, 6ENKOB 1 T.M.) C NCNOSNb30BaHMEM NX PU3UKO-XUMUYECKMX CBONCTB U XapaKTepPHbIX )

KaueCTBEHHbIX peakuui. [leHaTypauns 6enka npu HarpesaHuu. LiBeTHble peakuyun 6enkoB. Bo3HUKHOBEHME

aHanuTUYECKOro cUrHana ¢ TOYKU 3peHUs XMMUYECKUX NPoLEeCcCcoB Npu NPOTEKaHUK Ka4yeCTBEHHON peakLmu,

No3BONALLEN NAEHTUDULMPOBATL NPEANOXKEHHbIE OpraHMYecKk/e BeLLecTBa
KoHTponbHas CTpyKTypa 1 CBOWCTBA OpraHNYeCcKMX BeLLeCTB 2¢
paboTta 3 yKty
Paspen 5. KvuHeTuyeckne u TepmoaMHamMMyecKMe 3aKOHOMEPHOCTU MPOTEKAHUA XUMMUYECKMX peakuun 4(1n3c
CkopocTb OcHoBHOe coaepkaHue OK o1
XUMUYECKUNX OK 02

eakuui.

p Lll 4(1 n3c nK...
Xummyeckoe
paBHoOBecCKe
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TeopeTtuyeckoe obyyeHue 2
CKOpOCTb peakumu, ee 3aBMCUMOCTb OT pasfnyHbIX (PakTOpOB: NPUPOOblI pearvupylolwmx BELLECTB,
KOHLEHTpaLMn pearvpyloLwmx BeLwecTB, TemnepaTypbl U Nnowaan peakumoHHOW NOBEPXHOCTU. TennoBble
3D eKTbI XMMUYECKUX peaKLM. DK30- N SHOOTEPMUYECKNE, peaKkLN. )
O6GpaTMMOoCTb peakuuii. XMMUYECKOe paBHOBECME M €ro CMellleHne Noa AeWCTBUEM pasfnyHbIX hakTOpOB
(KOHUEHTpPAaLKMS peareHTOB UM NPOAYKTOB peakuuu, OaBreHve, TeMmnepartypa) onsa co3gaHns onTMManbHbIX
YyCMOBUI NPOTEKaHUS XumMmyeckux npoueccos. MNMpuHuun e WaTtense
MpakTUyeckue 3aHATUA 2 OK 01
OK 02
PelleHne nNpaKkTUKa-OpneHTUPOBaAHHbIX 3a4aHnn Ha aHanu3 OakTopOoB, BIUSOLLIMX HA U3BMEHEHUE CKOPOCTU nK...
XUMUYECKON peakLmm, B T.4. C NO3NLINIA KONOrMYECKN LienecoobpasHoro noBeaeHus B ObITy U TPYAOBOW
OEeATENbHOCTY B LIENSIX COXPAHEHWUsI CBOErO 300POBbS U OKpYXKaloLLen NpupoaHON cpeasbl. )
PelleHne npakTuKa-OpMeHTUPOBaHHbIX 3agaHnin Ha nNpuMeHeHne npuHumna Jle-llatenbe ansg HaxoxaeHus
HanpaBrneHUsl CMELLEHNST PABHOBECUSI XMMUYECKON peakuun 1 aHanua akTtopoB, BMMSIOLWIMX HA CMELLEHNE
XUMUYECKOTO paBHOBECUS
Paspgen 6. PacTBopbl 4(1n1n2c
Tema 6.1. OcHOBHOe coaepXaHue 2 OK 01
MoHaTHe o OK 02
pacTeopax TeopeTuyeckoe obyueHue 2(1n1c oK 07
PactBopeHue kak uamko-xummyeckuin npouecc. PactBopbl. Cnocobbl NpUroToBfieHNS pacTBOPOB. RK...
PactBopumocTb. MaccoBas Jons pacTBOpeHHOro Bewlectsa. CMbICn nokasaTtens npeaenbHo JonyCTUMOW
KOHLIEHTPALMN N ero UCMOb30BaHNE B OLIEHKE 3KONOrM4eckom 6e3onacHoCTu.
MpaBuna skonornyeckn uenecoobpasHoro nosegeHust B ObITy M TPYAOBOW OEATENbHOCTM B LENsx )
COXpaHEeHUs CBOETO 340POBbLS U OKPYXKaloLLEen NPUPOLAHON Cpeabl; ONacHOCTb BO3OENCTBUS HaA XXUBbIE
OpraHu3mMbl onpeaerieHHbIX BELLEeCTB.
PelueHne npakTMKa-OpMEHTUPOBAHHBLIX PAcYETHbIX 3a4aHWiA Ha PacTBOPbI, UCMONb3yeMble B ObITOBOW M
NPOVN3BOACTBEHHON AEATENBHOCTM YenoBeka
OcHoBHOe copepxaHue 2 0K 01
OK 02
INabopartopHble 3aHATUA 2(1n1c
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0K 04

Tema 6.2. NabopaTtopHas paboTta «[puroToBneHne pacTBOPOBY.
WccnepoBaHne MpuroToBneHWe pacTBOPOB 3aAaHHON (MaccoBoW, %) KOHUEHTpauuu (C NpakTUKa-OpUEeHTUPOBAHHLIMM 2 nK...
CBOWCTB pacTBOPOB | BOMPOCamMu) 1 onpeaeneHue Cpeabl BOAHbIX PAacTBOPOB.

PeweHune 3agay Ha NpuroToBneHne pacTBopoB
MpodheccnoHanbHO-OpUEHTMPOBaAHHOE coAepXaHue (coaepxaHuWe NPUKNaZHOro Mopyns)
Paspen 7. Xumua B ObITYy M NPOU3BOACTBEHHOMN AEATENILHOCTM YernoBeKa 6¢c 0K 01

OK 02

Xumusi B GbITy U | OcHOBHOE copepKaHue 6 OK 04
MNPOU3BOACTBEHHON 0K 07
AeaTenbHOCTU TeopeTuyeckoe oGyueHue 2 nK
yenoseka oo

HoBewnwmne JOCTUKEHUSS XUMUYECKON HAyKU U XUMUYECKOW TexHonornn. Ponb xumum B obecneyeHnmn

9KONOrM4YeCcKon, SHEPreTUYECKON 1 NULLEBON ©6e30MacHOCTH, pasBUTUM MeaguumHbl. [paBuna novcka u 9

aHanM3a XMMU4Yeckon MHGOPMaLUM U3 pasnnYHbIX UCTOYHWUKOB (HayyHas n ydyebHo-Hay4Has nuTepatypa,

cpeacTBa MaccoBOW MHgopmaumm, ceTb MIHTepHeT)

MNpakTnyeckue 3aHATUA

lMonck 1M aHanu3 KenWcoB O MPUMEHEHMU XMMWUYECKMX BELLECTB WU TEXHOMOMMA C yy4eToM Oyayuien

npodgeccmoHanbHON OeATeNbHOCTN N0 TeEMaM: BaXHeWlwue CTpouTeflbHble mMaTepuarnbl, KOHCTPYKLUMOHHbIE

mMaTepuansbl, Kpacku, CTEKINO, Kepamuka, maTepuanbl ANa 3NeKTPOHUKN, HAaHOMaTepuarbl, TEKCTUIbHbIE 4

BOMOKHA, MCTOYHMKN SHEPTUX, OPraHUYecKne N MUHeparbHble yaobpeHus, nekapcTBEHHbIE BELLECTBA,

OblTOBasA XMMMUSI.

3awwmTa: NpeactaBneHne pesynbTaToB PELLEHMS KEWCOB B POpPME MUHMN-A0KaAa C Npe3eHTaumen

MpomexyToyHas aTTectauus no aucuunnuHe (AuddepeHUUPOBaAHHLIN 3a4eT)

Bcero 72

20




3. YCINOBUSA PEANU3ALNM NPOTPAMMbI OBLUEOEPA3OBATENLHON AUCLMMIVHBI

3.1. TpeboBaHMA K MMHMMaNbLHOMY MaTepuarbHO-TEXHUYECKOMY obecneyeHuto

Ona  peanusaumm  nporpaMmmbl  OUCUMNAUHBI  OOSMDKHbI  BbITb
npegycMOTpeHbl criefywmne cneuumanbHble noMeLwleHus: y4ebHbln kabuHeT
XUMUK U/Mnn y4ebHon xmmmudeckon nabopatopun.

Ob6opynoBaHuMe Yy4yebHoro kabuHeta (HarnsigHble mnocobus):
Habopbl LWapOCTEPKHEBLIX MOAENen MONeKyn, MOAENn KpuUcTanmyeckmx
PELUETOK, KOMMeKUMM MpOCTbIX W  CNOXHbIX BELECTB W/WAM  KONmeKumm
MONUMEPOB; KOMMEKUMS FOpHbIX nopod M MuHepanos, Tabnuua MeHaeneesa,
yyebHble punbMbl, LMdpoBble 0OpasoBaTerbHblE pecypcChbl.

TexHuyeckme cpeacTtBa OOyYeHUA: KOMMbOTEP C YCTPOMCTBaMMu
BOCMpou3BeaeHUs 3ByKa, MNPUHTEP, MyNnbTUMeana-npoekTop C  3KpaHOoM,
MynbTUMEeAMNHAA JOCKa, yKa3Ka-npeseHTep AN npeseHTaunin.

O6opyanoBaHue nabopatopum n pabouynmx Mect nabopaTtopum:
MEH3YPKW,  NUNETKU-KanesnbHUUbl, TEPMOMETPbl,  MUKPOCKOM,  Nynbl,
npeaMeTHble W MOKPOBHblE CTekra, MraHweTbl NS KanenbHbIX peakuun,
dunbTpoBanbHaa bymara, NpombiBasnku, CTEKNSHHble MNPOBUPKM, pPe3nHOBbIE
npobkun, poHapukn, Habop peakTUBOB, CTEKMNAHHblE Marioyky, WTaTUBbLl A1
NPOoBUpPOK; MEpPHbIE LUNMHAPLI, BOPOHKN CTEKNSAHHbLIE, BOPOHKN LENUTENbHbIE
unnuHgpudeckne  {50-100 mn), cTynkM c nectukoMm, ¢apdopoBble YaLLKw,
NMHUEeTbl, unbTpel  ByMaxHble, BaTa, Mapfs, 4acoBble CTekna,
SNEeKTPONNUTKN, nabopaTopHble LWTaTuUBbl, CNUPTOBLIE TOPESIKU, CUYKNY,
npubop Ana nonyveHus rasoB (MnmM npobupka € rasooTBOAHOM TpybKOWn),
aepxatenu ans npobupok, CKASHKM ANS XpaHeHUs peakTUBOB, pa3gaToyHble
NOTKN; XMmnyeckne ctakaHbl {50, 100 n 200 mn); wnartenu; NMHUETbI; TUrefbHble
LLMMLbI; CEKYHOOMEPDLI (TanMepbl), MepHble Npobupkn (Ha 10-20 mn) U MepHble
konobl (25, 50, 100 n 200 mn), BoasHaa GaHs (UM TepMoCTaT), CTEKNSAHHbIE
Nanoyky; KoHudeckne konbol ana TutpoaHusa (50 u 100 mn); MHAMKATOPHbIE
NnonockM Onga onpegeneHns pH v cTtaHgapTHaa wHOUKaATOpHas  LWKana;
YHMBepCcarbHbIN MHAuKaTop; nuneTkn Ha 1, 10, 50 mn (unn go3aTopbl Ha 1, 5w
10 mn), GropeTkn Ons TUTpPoBaHWUA, MeauuuHckMe wnpuubl Ha 100-150 mn,
nabopaTopHble U/MNn aHanuTUyeckne Bechl, pH-MeTpbl, CyLUMMbHBIN WKad, v ap.
nabopaTtopHoe obopyaoBaHue.

3.2. NHdhopmaunoHHoe obecneyeHne peanusauun nporpammbi

1. Ona peanunsayumu nporpaMmmbl BUBNNOTEYHbIN doHA
obpasoBaTenbHOM  OpraHuM3auMm  OOMKEeH WUMeTb  nevatHble  u/unm
3NEKTPOHHbIE obpasoBaTeribHble n NHOPMALMOHHBIE pecypcel,
pekoMeH0BaHHble [N UCMOoNb30BaHUss B obpas3oBaTenbHOM Mpoluecce, He
cTapLue 5 neT ¢ MOMeHTa u3gaHus.



PekomeHayemble nevaTHble n3gaHus no peanunsaunm obieobpasoBaTternibHOM
ANCUMMIIVHBI
OCHOBHbI€ neyaTHble U3aaHKA

1. AHdmHoreHoBa, U. B. Xnmusa: y4ebHUK U NpakTUKyMm Ong cpegHero
npodeccmnoHanbHoro obpasosaHus / . B. AHdunHoreHoBa, A. B. babkos,
B. A. lNonkoB. — 2-e u3a., ucnp. n gon. — Mocksa: M3pgaTtenbctBo KOpanr,
2022. — 291 c.

2. WeronuxuHa, H. A. Obwasa xumus: yd4ebHuk gna CrO / H. A.
UleronuxuHa, J1. B. MuHaesckasi. — CaHkT-lNeTepbypr: JlaHb, 2021. — 164
C.

3. Hukonbckunin, A. B. Xvmusa: y4ebHUK U NpakTUKyM ONA cpefHero
npodgeccmnoHaneHoro obpasosanus / A. b. Hukonbckui, A. B. CyBopoB. —
2-e n3g., nepepab. n gon. — Mocksa: N3gatenscteo OpanT, 2022. — 507
C.

4. Xumunsa: y4ebHuk onsa cpegHero npogeccmnoHansHoro obpasosaHus /
HO. A. Nlebepes, I'. H. ®agees, A. M. lTony6es, B. H. LLlanoean; noa obLuen
pegakunen . H. dageeBa. — 2-e u3g., nepepab. n gon. — Mocksa:
N3paTtenbctBo KOpanTt, 2022. — 431 c.

.U,OHOHHVITeanbIe UCTOYHUKUN

1. Xumuma. 10 knacc. YrnybnéHHoin ypoBeHb : y4yebHuk/ B.B.
EpemuH, H.E. Ky3abmeHko, B.A. TepenuH, A.A. [posgos, B.B. JlyHuH; nog
pea. B.B. JlyHuHa. — M.: Npoceeluenune, 2022. — 446, [2] c.: un.

2. Xumwma. 11 knacc. YrnybnéHHbln yposeHb : YyyebHuk/ B.B.
EpemnH, H.E. KysbmeHko, A.A. [Oposgos, B.B. JlyHuH; nog pea. B.B.
JlyHnHa. — M.: lpocBeweHne, 2022. — 478, [2] c.: vn.

3. Xumuna. YrnybneHHoin ypoBeHb. 10—11 «knaccel: pabo4vas
nporpamma Kk nuHum YMK B.B. JlyHunHa: ydebHO-meToamnyeckoe nocobue
/ B.B. EpemuH, A.A. Oposgos, N.B. EpemnHa, 3.10. Kepnmos. — M.:
Apodba, 2017. — 324, [1] c.

4. MeTtoguyeckoe nocobue Kk yyebHuky B. B. Epemwuna, H. E.
KysbmeHko, B.W. TepeHuHa, A. A. [posgoBa n ap. «Xumus. YrnybneHHbln
ypoBeHb». 10 knacc / B. B. EpemuH, AA. Apo3nos, n.B.
EpemuHa, B. n. MaxoHuHa, O. KO. CnmoHoBa, 3.1HO. Kepnmos. —



M.: Opodpa, 2018. — 339 c. : un.



5. Metogunueckoe nocobue Kk yyebHuky B. B. EpemuHa, H. E.
KyabmeHko, A. A. [lpo3goBa n gp. «XumMud. YrnybrneHHbI ypoBeHby». 11
knacc / B. B. EpemuH, A.A. [po3gos, N.B. Epemunna, H.B. Bonkoea, H.B.
®upctosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : un.

6. [yceBa, E. B. Xumua gna Cl10O: yyebHo-meTOogM4yeckoe nocobue /
E. B. l'yceBa, M. P. 3uraHwuHa, [1. . Kynukosa. — KasaHb: KHATY, 2019.
— 168 c. — ISBN 978-5-7882-2792-4. — TekKcT: 9neKkTpOoHHbIN // JlaHb :
3NEKTPOHHO- onbnnoTteyvHas cucrtema. — URL:
https://e.lanbook.com/book/196096 (nata obpaweHus: 14.10.2022). —
Pexum goctyna: ona aBTopu3a. nonb3oBaTenemn.

7. YepHukoBa, H. KO. Xumusa B [OCTYNHOM U3NOXeHUUN: YyyebHoe

nocobue ana cno / H. KO. YepHukoBa. — 2-e wu3g., crtep. — CaHKT-
MeTepObypr: Jlanb, 2022. — 316 c. — ISBN 978-5-8114-9500-9. — TekcT:
3ANEKTPOHHLIN // JlaHb: 3nNeKkTpOHHO- 6ubnunoteyHas cuctema. — URL:

https://e.lanbook.com/book/195532 (pnata obpawenunsa: 14.10.2022). —
Pexnm goctyna: ans aBTopms. Nnonb3oBaTerien.

8. LWeBHuubIHa, J1. B. Xnmuna: ydebHoe nocodue / J1. B. LLeBHMUbIHA,
A. V. AnapHeB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-
7782-3345-4. — TekcT: aNeKTPOHHLIN // JlaHb: 3NeKTPOHHO-6MbNMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/118505 (pata obpawieHus:
14.10.2022). — Pexum goctyna: ans aBTopu3a. nonb3oBaTenen.

9. bnwuHos, JI. H. Xumuns: ydyebuuk gna CMO / J1. H. bnvHos, W. JI.

MNepdunosa, T. B. Cokonosa. — 2-e wu3g., crep. — CaHkTt-lleTepOypr:
JTaHb, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — TeKCT: 9NIEKTPOHHbIN
/[ TlaHb: 9MEKTPOHHO-  BubnuotevHas cucrtema. — URL.:

https://e.lanbook.com/book/167183 (gnata obpaweHus: 14.10.2022). —
Pexum goctyna: ona aBTopu3s. nosib3oBaTenen.
10. lNabpuensaH, O. C., Jlbicoea, . . Xwumusa: kHura gns
npenogaBatens: y4yeb.- metoq. nocobue. — M. Akagemus, 2012. - 332 c.
11. YepHukosa H. lO., Mewepsakosa E. B. Pewaem 3agayum no xvmum

camocTosTeNnbHo: y4ebHoe nocobue / H. 0. YepHukosa, E. B. MewwepsikoBa —
CaHkT- lNeTtepbypr: JlaHb, 2022. — 328 c.



12. PesHukosB B. A. CO60OpHUK ynpaXHEHUN K 3a4ay MO OpraHM4eCcKou
xnumumn: ydebHoe nocobue / B.A. PesHukoB — CaHkT-lleTepbypr: JlaHsb,
2021. — 226 c.

13. KanyctuHa A. A., XanbuveHko W. [., JInbanos B. B. O6wasa wn
HeopraHunyeckasa xumus. MNpaktnkym / A. A. KanyctuHa, WN. . XanbyeHko,
B.B. JlInbaHoB — CaHkT- [leTepbypr: JlaHb, 2020. — 152 c.

14. labpuensH O.C. Xumuna: y4eb. gna ctya. npod. y4eb. 3aBeaeHUn
/ O.C. NabpuensH, N.I'. OctpoymoB. — M., 2016.- 256 c.

15. TabpuenadH O.C. Xumua gna npodeccun wn crneumanbHOCTEN
TEXHUYECKOrOo npodounsa: yd4ebHUK Ona CTyd. ydpexaeHun cped. npod.
obpasoBaHusa / O.C. Nabpuensan, W.I. OctpoymoB. — 4-e unsg., crep. —
M. : NspgaTenbCKnn LEeHTp

«Akapemusa», 2017. — 272 c.

MUHTepHeT-pecypcChl

1. hvsh.ru —XypHan «Xnmus B LLUKONe».

2. https://postnauka.ru/themes/chemistry — nekuMm nNo XxvMmMunM Ha
canTe NocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-nonynsipHbi MNPOEKT «3nemMeHTbl 6onblwon Hayku» (pusunka, Xumus,
MaTemMaTuka, aCTPOHOMMS, HAaYKU O XM3HU, Haykn o 3emne). HoBOCTU HayKu, KHUTK,
Hay4HO-NOMNYNAPHbIE CTaTbW, NEKLMU, SHUMKITONeanN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Cant Hay4YHO-nonynspHoro ypHana «lMoteHuman». XypHan nagaétca ¢ 2005r., ¢
2011 r. — pasgen «Xnmmsay.

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CanT Hay4HO-MONYNAPHOro XypHana «XumMusa n xu3Hby». XXypHan nsgaétca ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKkpbITas anekTpoHHas bubnuoTteka xmmmudeckoro noptana «Chemnety», cogepxut
y4yebHble N MHOPMaLMOHHbIE MaTepuanbl ANst LWKOMbHUKOB M yuntenen. B Hen MOXHO
HaNTKU Yy4ebHUKM NO oOLEeNn M HeopraHNM4YecKkonm XMMUWN, OPraHMYEeCKOW XMMUW,



MynbTUMEOWnamMaTepuanbl, a Takke 3agadyn XMMUYECKUX onnMmnuag C pelueHunAamMu,
3aayn BCTYNUTEJIbHbIX 3K3aMEHOB 114 a6VITypVIeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

MHdopmMaunoHHble MaTtepuansl 06 onumnuagax: MOCKOBCKOM rOpOACKON,
Bcepoccunckon, MeHaeneesckon, MexagyHapogHon. [lpuBedeHbl  3agjayn
TEOPETUYECKMX M IKCMEPUMEHTANbHbIX TYpPOB, NMNOAPOOHbLIE PEeLUeHUsi, CMUCKN U
doTorpadumn nobegutenen.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cuctema AUCTAHUMOHHOIO OOy4YeHUsi, HanpaBneHHasi B MEPBYH oO4yepeab Ha
MOArOTOBKY K OfnMMnMagam BCEX YPOBHEN — OT LWKOMbHbIX A0 MexayHapoaHon. Cant
COOEPXKUT OrPOMHOE KONMYECTBO 3a4ady, CrpynnMpOBaHHLIX Kak MO TeMaMm, Tak 1 no
onumMmnuagam. o BcemM OCHOBHbIM pasgenamMm XUMUU NpUBELAEH TeopeTU4EeCKUN
Martepuan u pasobpaHbl peLeHmst TMNOBbIX 3a4av.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

MopTan no HaHoTexHonormsam. OCHOBHas Lenb — pa3BuTne obpasoBaHus B obnactu

HAHOTEXHOMOIMMM N NOArOTOBKA K MHTEPHET-ONMMMNage No HAHOTEXHOJ10TNAM.

9. http://gotourl.ru/4790 (http://webelements.com/)

HapéxxHas cnpaBoyHas MHopMauna 0 XMMNYECKUX SfieMeHTax U nx cBomcTeax (Ha
aHIMNNCKOM A3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOA3bIYHbIN CalnT O CBOMCTBAX XMMMUYECKUX SNIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HekoMmmep4yeckun camtT OHManH-06pa3oBaHUsl, COAEPXUT MHOIO0 WHTEPECHbIX
obpasoBaTterbHbIX KypCOB U BMOEOMNEKUMNA ANS LWKOMbHUKOB, CTYOEHTOB U ydyuUTenen.
ECTb HECKOSIbKO KypCOB N0 XUMUN.



12. http://gotourl.ru/4800 (https://www.cas.org/)

Canmt  Chemical Abstract Service — cambll aBTOPUTETHbIA B MUPE XMMUK
NH(POPMALMOHHBIA MHTEPHET-PECYPC (CanT NNaTHLIN).

13. http://www.organic-chemistry.orqg/

[MopTan no opraHN4ecKkon XMMUKN Ha aHIMUACKOM S3bIKe.

14. http://www.xumuk.ru

Cant 0 XxMMun: Krnaccumyeckme yy4yebHUKKM, CNpaBOYHMKKU, JHLMKIIONEAUN, NMOUCK
OpraHMYyecKux N HeopraHN4YeCcKNX peakumin, CocTaBieHne ypaBHEHUN peakuni.

15. http://orgchemlab.com/

CanT, NoCBALWEHHBIN NpakTuyeckon paboTe B nabopatopum
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4. KOHTPOJIb W OIEHKA PE3YJLTATOB OCBOEHHUS OBIIEOBPA30BATEJILHOI
OUCLMNIUHbI

KoHTporb 1 oueHka pesynbTatoB 0byvyeHUs OCyLLeCTBRSeTCs npenogaBaTeneM B
npouecce NpoBefeHUs NPaKTUYECKNX 3aHATMI U NabopaTopHbIX paboT, TECTUPOBaHWKS, a
TaKke BbIMNOMHEHNA OOy4valWMMUCa  UWHOMBMAYAlbHbIX  3aJaHUN, MPOEKTOB,
nccneposaHuin. PesynbTtatbl 00y4eHnsa onpefensoT, 4To oby4varowmecs AOMmMKHbI 3HaTb,
NMOHUMATb N AEMOHCTPUPOBATL MO 3aBePLUEHNN N3YHEHUS ONCLMNINHDI.

Ons dopmMnpoBaHus, KOHTPOMNS U OLIEHKU pe3yribTaTOB OCBOEHUS ydebHoM
AVCLMNIIVHBI UCMOMNb3YeTCA CUCTEMA OLEHOYHbIX MEPONPUSATUIA, NpeacTasnsoLas cobon
KOMMNMEKC y4YeBHbIX MeponpusTUi, COrfacoBaHHbIX C pesynbTaTaMn o0y4veHus n
chopmynmpoBaHHbIx ¢ yyeTtom ®IrOC COO (npeameTHble pe3ynbTaThl N0 AUCLMNIVHE) U
®roc Crio.

Ne OK/MK Mopynb/Paspen/Tema Pesynbtat 06y4eHus Tynbl OLLEHOYHBLIX MEepPONPUATUIA
I | OcHoBHOe copepxaHue
1 Paspen 1. OcHOBBbI ®opmynupoBatb 6a3oBble
CTpOEHUA BelLecTBa MOHATUS U 3aKOHbI XMMUKU
1.1 | OK 01 CTpoeHne aTomoB CocTtaBnatb XmmMmyeckue 1. Tect «CTpoeHne aTomoB
XMMUYECKMX 3MIEMEHTOB | hOpMYyribl COEOUHEHNA B | XUMUYECKUX SNIEMEHTOB M Npupoaa
1 Nnpupoaa XUMUYECKON | COOTBETCTBMU CO CTEMEHBbIO [ XUMUYECKON CBA3NY.
cBA3n OKMCIEHUS XUMUYECKNX 2. 3agauu Ha cocTaBneHune
3MEeMEHTOB, UCXoas U3 XMMUYECKMX (POPMYIT ABYXaTOMHbIX
BaneHTHOCTU " coeavHeHUn (okcuaos, Ccynbgnaos,
aneKkTpooTpuUaTensHOCTU |MAPUAOB U T.N.).
3. 3agaHns Ha ucnonb3oBaHne
XUMMWYECKON CUMBOIUKN U
Ha3BaHWI COeaANHEHUI MO
HOMEHKNaType MeXayHapoaHoro
COK3a TEOPETUYECKON M
NPUKNagHoOM XUMUKU 1
TPUBMANbHbLIX Ha3BaHWA Ons
COCTaBMNEHNS XUMUYECKMUX POpMYn
OBYXaTOMHbIX COeMHEHUI
(OKCHJIOB, Cynbnaos, rmapuaos u
T.N.) ¥ APYrnX HEOPraHU4YEeCKNX
COoeVHEHWIN OTAENbHbIX KNaccoB
1.2 | OK 01 Mepunoanyeckmin 3akoH U | XapaktepusoBaTtb 1. Tect «MeTannunyeckne/
OK 02 Tabnuua O.n. XUMWYECKNE dNEeMEHTbI B HeMeTannMyeckne CBOMCTBA,
MeHgeneeBa COOTBETCTBUU C UX 3MEeKTPOOTPULLATENBHOCTE U
MONOXEHNEM B CpOACTBO K 3NEKTPOHY XMMUYECKUX
Nepuoanyeckon CUCTEME |3reMEHTOB B COOTBETCTBUE C MX
XUMUYECKNX INIEMEHTOB 3MEKTPOHHBIM CTPOEHNEM U
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OKI/TK

Moaynb/Pasaen/Tema

Pe3ynbTat 06y4eHus

Tynbl OLIEHOYHBLIX MEPONPUATUIA

O.1N. Menpeneesa

NONoXXeHNEeM B NePUOANYECKON
CUCTEME XUMNYECKMX rIEMEHTOB
0.1. MeHpeneeBay.

2. MNMpakTnyeckne 3agaHus Ha
YCTaHOBINEHNE CBSA3N MEXAY
CTPOEHMEM aTOMOB XMMUYECKMX
3MIEMEHTOB 1 NEPNOANYECKNM
N3MEHEHNEM CBONCTB XMMUYECKUX
3M1IEMEHTOB M UX COEANHEHWI B
COOTBETCTBMUM C NMOMOXKEHNEM
lNepuoanyeckon cucteme.

3. MNpakTnKa-opueHTNPOBaHHbIE
TeopeTnyeckme 3agaHma Ha
XapaKTepusaumio XMMNYECKNX
anemeHToB: «MeTannuyeckue/
HemMeTanmnmn4yeckme CBOMCTBA,
3NEeKTPOOTPULATENBHOCTb U
CPOACTBO K NEKTPOHY XUMUYECKUX
3ITEMEHTOB B COOTBETCTBUE C UX
3NEKTPOHHBIM CTPOEHMEM U
NosfioXkeHMeM B Nepuoanyeckon
CUCTEME XMMNYECKMX INTIEMEHTOB
0.1. MeHgeneeBa»

Pasgen 2. Xumnyeckue
peakuum

XapaktepusoBaTtb TUNbI
XUMUNYECKUX peakLumn

KoHTponbHasa paboTa
«CTpoeHue BeliecTBa U
XUMUYECKME peakuun»

2.1

0K 01
0K 04

Tunbl XUMUYECKNX
peakuunn

CocTaBnaTb peakumm
COEAUHEHUS, Pa3NOXEHMS,
obMeHa, 3ameLleHns,
OKMCIUTENbHO-
BOCCT@HOBUTENbHbIE
peakunm

1. 3apgayn Ha cocTaBneHne
ypaBHEHUI peaKkuunn:

- COeOMHEHWSI, 3ameLLeHms,
pasnoxeHus, obmeHa;

- OKUCNUTENbHO-
BOCCT@HOBUTENbHbIX peakuuii ¢
ncnonb3oBaHWeM MeToaa
3NeKTpoHHOro 6anaHca.

2. 3agaun Ha pacyeT Macchl
BelllecTBa Unn oobéma

rasoB Nno U3BECTHOMY KONMYECTBY
BeLLeCTBa, Macce Unm oobemy
OLHOMO 13 Y4acCTBYHOLLNX B
peakummn BeLLeCTB; pac4EThbI
maccbl (06bEMma, konmyecTsa
BELLEeCcTBa) NPOAYKTOB peakLumu,
€Cnn 0OHO 13 BELLEeCTB MMeeT
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OKI/TK

Moaynb/Pasaen/Tema

Pe3ynbTat 06y4eHus

Tynbl OLIEHOYHBLIX MEPONPUATUIA

npumecu

2.2

AnekTponuTnyeckas
auccoumaums n MOHHbIN
obmeH

CocTtaBnaTb ypaBHEHUS
XUMUYECKUX peaKLmm
WMOHHOro obmeHa ¢
y4yacTnem HeopraHU4ecKmx
BELLEeCTB

1. 3agaHna Ha cocTaBneHne
MOMEKYNAPHbLIX U MOHHBIX peakLuii
C y4aCTMEM KMCNOT, OCHOBAHUN U
conew, yCTaHOBMNEHNE N3MEHEHMS
KMCNOTHOCTM cpeabl

2. NabopaTopHas paboTta "Tunbl
XUMUYECKUX peakumin”

Paspen 3. CtpoeHue u
CBOMCTBa
HeopraHM4ecKux
BellecTB

McecnepoBaTtb CTpoeHuMe U
cBOWUCTBa
HeopraHM4ecKux BellecTB

KoHTponbHas paboTa
«CBOWCTBa HEOPraHUYeCKUX
BeLlecTB»

3.1

OK 01
IIK..

Knaccudukauus,
HOMeEHKnaTypa n
CTpO€eHue
HeopraHMn4ecKmx
BELLEeCTB

Knaccuduumposatb
HeopraHnyeckve BeLLecTsa
B COOTBETCTBUM C UX
CTPOEHneMm

1. Tect «<HomeHknatypa u
Ha3BaHWe HeopraHMYecKnx
BELLECTB MCXOASA U3 UX XMMUYECKOM
dopMy-nbl UNn cocTaBneHune
XUMUYECKON DOPMYIIbl UCX0Os U3
Ha3BaHWs BeLlecTBa Mno
MeXAyHapO4HOW UNW TpuBManbHOM
HOMeHKnaType».

2. 3agauv Ha pacyeT MaccoBon
Aonn (Maccbl) XMMUYECKOro
anemMeHTa (CoeanHeHns1) B
Morekyne (cmecn).

3. MNpakTnyeckme 3agaHus no
Knaccuguvkauum, HoMeHknaType u
XUMNYECKUM (popMynam
HeopraHN4yecKnx BeLLEeCTB
pPasfiMyHbIX KNaccos.

4. MNpakTnuyeckme 3agaHus Ha
onpegeneHne XMMm4eckom
aKTMBHOCTU BeLLECTB B
3aBUCUMOCTU BUAA XMMUYECKON
CBS13U 1 TVNa KPUCTaNIM4eckon
peLueTku

3.2

0K 01
OK 02

IIK...

dunsmko-xmummnyeckmne
CBOWCTBA
HeopraHMU4ecKmx
BELLECTB

YcTaHaBnuBaTh
3aBUCMMOCTb (PU3MKO-
XUMUYECKUX CBOUCTB
HeopraHn4ecKnx BeLLecTB
OT CTPOEHMS aTOMOB U1
MOJIeKyr, a Takke Tuna
KpUCTanImM4yeckom peLueTku

1. TecT «OCOBEHHOCTU XMMMUYECKMX
CBOMNCTB OKCMAOB, KUCIOT,
OCHOBaHWIN, amOTEPHbIX
rMAPOKCUAOB N Conem».

2. 3agaHus Ha cocTaBneHue
YPaBHEHUA XMMNYECKUX peakummn ¢
y4yacTMeM NPOCTbIX U CIOXHbIX
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OKI/TK

Moaynb/Pasaen/Tema

Pe3ynbTat 06y4eHus

Tynbl OLIEHOYHBLIX MEPONPUATUIA

HeopraHM4yecknx BELLECTB:
OKCWMA0B MeTasnnoB, HEMeTarnnoB 1
aMdOTEpPHbIX 311IEMEHTOB;
HeopraHNM4yecknx K1cror,
OCHOBaHui 1 aMdOTEPHbIX
rMMOpOKCMAOB, HEOPraHNYECKNX
cornen, XxapakTepusyoLwmx nx
CBOWNCTBA U CNOCOBbI NONyYeHns.
3. MNpakTnKa-opMeHTUpoBaHHbLIe
TeopeTnyeckne 3agaHus Ha
CBOWCTBA 1 NoslydeHne
HeopraHM4eCcKnx BELLECTB

3.3

OK 01
OK 02

0K 04

NaoeHTndmkaums
HeopraHU4ecKmx
BELLIECTB

WccnepoBaTb
KayeCTBEHHble peakunm
HeopraHM4Yecknx BeLLecTB

1. MNMpakTuka-opMeHTMPOBaHHbIE
3a[jaHNA No COCTaBMNEHNIO
XMMMUYECKMX peakLum ¢ y4actnem
HeopraHU4yecKMx BeLLecCTB,
ncnonb3yemblx 4N Ux
noeHTMdmKaumm.
2.JlabopaTtopHas paborTa:
"MoeHTumnkaumns HeopraHn4eckmx
BellecTB"

Pasgen 4. CtpoeHue u
CBOWCTBa OpPraHM4ecKux
BellecTB

WccnepoBatb CTpoeHue u
CBOMCTBA OpPraHM4YecKux
BellecTB

KoHTponbHasa paboTa
«CTpoeHue n cBOMCTBa
OpraHuM4ecKkux BelLecTB»

4.1

OK 01
nK...

Knaccudumkaums,
CTpOeHue 1
HOMeHKnaTypa
OpraHN4ecKkux BeLLEeCTB

Knaccuduumposatb
opraHuyeckue BellecTsa B
COOTBETCTBUU C UX
CTpPOEHMeM

1. 3apaHusa Ha cocTaBneHue
Ha3BaHW OpraHNYecKmnx
COeMHEHNI NO TPMBUANBLHON UK
MeXOYHapOLHOW CUCTEMATUYECKON
HOMeHKnaType.

2. 3agaHnd Ha cocTaBneHue
MOJHBIX M COKpPaLLEHHbIX
CTPYKTYPHbIX hOpMyn
OpraHNYecKknX BELLECTB OTAENbHbIX
Knaccos.

3. 3agaum Ha onpegeneHne
npocTenwien popmynbl
OpraHN4Yeckon MOIeKyIbl, UCXOAs
13 anemeHTHoro coctasa (B%)
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Ne OK/MK Mopaynb/Paspen/Tema Pe3synbtat o6yyeHus Tunbl OLEHOYHbIX MepPOonpPUATUNA
4.2 | 0K 01 CsoiicTBa opraHnyeckux | YctaHaenmBaTb 1. 3agaHua Ha cocTaBneHue
OK 02 COeIMHEHNI 3aBMCUMOCTb (OU3NKO- YPaBHEHMIA XUMUYECKMX peaKLni C
OK 04 XUMUYECKUX CBOWCTB y4yacTUEM OpraHMYeCcKuX BELLECTB
IIK... OpraHMYeCcKnx BELLECTB OT |HA OCHOBAHMM MX COCTaBa U
CTPOEHUNS MOSEKyN CTPOEHUS.
2. 3apaHunsa Ha cocTaBneHne
ypaBHEHUI XMMUYECKUX peaKLmHK,
NNNIOCTPUPYIOLLNX XUMUYECKME
CBOWCTBA C y4eTOM MEXaHU3MOB
NPOTEKaHMSA SaHHbIX peaKkumin 1
FEHETMYECKON CBSA3N OPraHnYecKnx
BELLIECTB pa3HbIX KNaccoB.
3. PacyeTHble 3agayn no
YpaBHEHMSIM peakuni C y4acTMem
OpraHM4yecKkux BeLLecTB.
4. JlabopaTtopHas paboTa
"MpeBpaLleHns opraHn4eckmnx
BELLIECTB NMpu HarpesaHun"
4.3 | OK 01 NpoeHTudumkaums WccnepoBsaTtb 1. [MpaKTNKO-OPNEHTUPOBAHHLIE
OK 02 OpraHMYecKUx BELLIECTB, |KadeCTBEHHbIE peakLuuM |3agaHus Mo COCTaBNEHUIO
OK 04 MX 3Ha4YeHne u OpraHUYeCcKNX COEANHEHNN | XMMNYECKMX peakLni C yHacTuem
IIK... NpMMeHeHNe B ObITOBOW | OTAEMbHbBIX KITACCOB OpraHM4yecKkux BELLECTB, B T.u.
W NPON3BOACTBEHHOWN MCnonb3yemblx AN Nx
OeATenNbHOCTY YeroBeka ngeHTndukauum B 6bITy 1
MPOMbILLNIEHHOCTW.
2.NNabopartopHasa pabora:
"iopeHTnukauma opraHn4eckmx
COEe[IMHEeHNIN OTAEerNbHbIX Knaccos"
5 Pazpgen 5. XapakTtepusoBaTb
KuHeTuueckune u BIIMSIHME PA3NUNYHbIX
TepMmogMHaMuveckue chakTOpOB Ha paBHOBecHe
3aKOHOMEpPHOCTHU M CKOPOCTb XMMUYECKUX
npoTeKaHusA peakuumn
XUMUYECKUX peaKLu
5 | OK 01 CkopocTb xmmMmmyecknx | XapaktepusoBaTb BfusHue | [MpakTnka-opMeHTUpOBaHHbIE
OK 02 peakumin. XumMmyeckoe KOHLIEHTpaLun TeopeTndeckne 3afaHns Ha aHanma
IIK... paBHOBecue pearvpylowmnx BeWwecTB U |(pakTopoB, BMMAIOWNX HA

TemnepaTtypbl Ha CKOPOCTb
XUMNYECKUX peakLmi

XapaktepunsoBaTb BfMsiHUE
N3MEHEHMST KOHLIEHTpaLuum
BeLLeCTB, peakuuu cpeabl 1

NU3MeHeHMe CKOPOCTU XMMNYECKOM
peakumn. MNpakTuka-
OPUEHTMPOBAHHbIE 3a4aHNA Ha
npumMmeHeHue npuHuuna Jfle-
LWaTtenbe ong HaxoxaeHns
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Ne OK/MK Mopaynb/Paspen/Tema Pe3synbtat o6yyeHus Tunbl OLEHOYHbIX MepPOonpPUATUNA
Temnepatypbl Ha CMELLEHWE | HANPaBMEHUS CMELLEHNS
XMMNYECKOrO PaBHOBECKUS | paBHOBECUSI XMMUYECKON peakumm
1 aHanun3 ¢akTopoB, BNUSAIOWMNX Ha
CMeLleHne XMMN4YeCKoro
paBHOBECUSA
0 UccnepoBaTb UCTUHHbLIE
Paspen 6. PactBopbl pacTBOpbI C 3afjaHHbIMU
XapakTepucTuKkamm
6.1 | OK 01 MNMoHsATMe 0 pacTBopax PasnuyaTb UCTUHHbIE 1. 3agaun Ha NpuroToBneHne
OK 02 pacTBOpbI pacTBOPOB.
InK ... 2. MNMpakTnka-opMeHTUPOBaHHbIE
pacyeTHble 3a4aHnsa Ha
ANCNePCHbIE CUCTEMBI,
ncnorb3yemble B ObITOBOM U
NPON3BOACTBEHHOM AEATENBHOCTM
yenoBeka
6.2 | 0K 01 WccneooBaHue ceonctB | ccnemoBatb oU3nKo- JlabGopaTtopHas paboTta
OK 04 pacTBOpOB XUMNYECKNE CBOWCTBA "MpuroTtoBneHne pactsopos”
nK ... WCTUHHbIX PacTBOpPOB
11 | MpodheccnoHanbHO-OpUEHTUPOBAHHOE COAepXaHue (coaepXaHue NpPUKNagHOro moayns)
7 Paspen 7. OueHunBaTtb nocnepcTeyA | 3awmTa Kenca (¢ yueTom 6yayiuen
Xumus B ObITY M ObITOBOM M npodreccnoHanbHomn
npou3BOACTBEHHOMN Npon3BOACTBEHHOWM OeATeNbHOCTH)

AeATeNIbHOCTU YenoBeKa

DeATenbHOCTH Yyernoseka C
No3ULIMIN 3KOJTIOrMYeCcKomn
6e3onacHocTH

0K 01
0K 02
0K 04
0K 07

HK ...

Xunmus B ObITy U
NpPoOn3BOACTBEHHON
[AESTeNnbHOCTM YenoBeka

OuennBaTb NocneacTend
ObiTOBOM 1
NPOn3BOACTBEHHON
JEeATEeNbHOCTN YenoBeKa C
NMO3ULINIA 9KONIOrM4YeCcKom
©e3onacHocTU

Keric (c yueTom OynyLien
npoeccmoHansHom
AeATeNnbHOCTH)

B0o3MOXHble TEMbI KENCOB:

1. MoTennexne knumara u
BbICBOOOXOEHWE ra3oBbIX
rmagpaToB CO AHa OKeaHa.

2. bygyuine matepuansl ang asua-,
MaLllnHa- 1 NpubopPOCTPOEHMUS.
3. HoBble maTepuans! ang
CONHeYHbIX 6aTapei.

4. JlekapcTBa Ha OCHOBE
pacTuTenbHbIX NpenapaTos
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