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0OB[.05 Xumusn

2023 .



Mporpamma yyebHon aucuunnuubl OBL. 05 Xumusa paspaboTtaHa ¢ ydeTom denepanbHOro
rocygapCtBeHHoro  obpasoBaTenbHOro  cTaHgapta  cpegHero  Npod)eCccMOHanbHOro
obpasoBaHunsa (ProC Cr10O) no cneuymanbHocTn 44.02.02 [MpenogaBaHue B Ha4vasnbHbIX
Knaccax, yteepxaeHHbiM [Npukazom MuHnpoceeleHns Poccum ot 17 asrycta 2022 r. Ne 742,
c yyetom 1Ol CI1O no cneunansHoctn 44.02.02 lNpenogaBaHve B HavanbHbIX Knaccax C
KBanudukaunen «ydnTenb HavarnbHbIX KIaccoB C NpaBoM MpenofaBaHnsa Ha POOHOM A3blKe U3
yucna A3blkoB HapoaoB Poccunckon denepaumm», ¢ y4eToM NpodpeccruoHanbHOro ctaHgapTta
«neparor (neparormyeckass AesTeNbHOCTb B cdepe [OOLUKOMbHOro, HavanbHoro obuero,
OCHOBHOro ob6uero, cpegHero obuwero obpasoBaHud), Ha OcCHoBe [lpumMepHOM nporpammbl
obweobpasoBaTenibHON  y4ebHONM  AUCUMMNUHBLI  «XUMUS»  Onss  NpodecCnoHarnbHbIX
obpasoBaTenbHbIX opraHu3auun (72 4Yaca), paccMOTPEHHOW Ha 3acefaHuum legarormyeckoro
coseta OIMBOYANrOMPAOQ (Mpotokon Ne1 ot 29TceHTsabpsa 2022r.), yTBEPXXOEHHOW Ha 3acedaHnn
CoBeTa N0 oOueHKke coAepXaHWA W  KavyecTBa MpPUMEpPHbIX pabouymx nporpamm
obLeobpasoBaTenbHOro N coumanbHO-ryYMaHUTapHOro LUKIOB CpeaHero npodgeccmoHanbHOro
obpasoBaHuga ([poTtokon Ne 14 ot 30 Hos6pa 2022 r.).

OpraHusaumsa-pa3paboTumk: rocyaapcTBeHHoe aBTOHOMHO€ npodeccnoHansHoe
obpasoBaTtenbHoe yupexgeHue TomeHckon obnactu «[ onbIlWMaHOBCKUIM arponegarornyeckmm
KONnemK»

Pa3paboTuuku:
WmeneBa J1.B., npenogaBaTenb BbiCIEW KBanudgukaunoHHon kateropum [AMNOY TO
«l"onbllWMaHOBCKMI arponeakonnemx»



AHHOTaUMsA nporpamMmmbl
0oB[.05 Xumusna

1. HopmatuBHas 6a3a u YMK.

Mporpamma y4yebHon pgucuunnmHel OBL. 05 Xwumusa paspaboTaHa € yy4yeTom
deaeparnbHoro rocy4apCTBEHHOrO obpasoBaTenibHOro cTaHgapTa cpegHero
npodeccunoHanbHoro obpasosanusa (ProC CIrO) no cneumansHocTn 44.02.02 MNMpenogaBaHue
B HavanbHbIX Kraccax, yTeepxaeHHbiM [pukazom MuHnpocBeweHna Poccum ot 17 aBsrycta
2022 1. Ne 742, c ydyetom IOl CMNO no cneumansHocTn 44.02.02 MNMpenogaBaHue B HavarbHbIX
Knaccax C KBanudukaumen «ydnTenb HadvanbHbIX KIacCoB C MpaBOM MpenogaBaHMs Ha
pooHOM A3blke M3 4Yucna A3blKOB HapogoB Poccunckon depepaummny, € y4eTOM
npodeccuoHanbHOro craHgapta «nedaror (negarormyeckass AesTenbHOCTb B cdepe
OOLLUKONbHOro, HavanbHoro obuiero, oCHoBHoro obuiero, cpeaHero obuwero obpasoBaHus), Ha
ocHoBe [MpumepHon nporpaMmmbl 06LeobpasoBaTensHON y4ebHON AMCUNNIIUHBL « XUMUA» NS
npodeccnoHanbHbiX obpasoBaTenbHbIX OpraHusdauui (72 4aca), pacCMOTPEHHON Ha
3acepaHuu lMeparorndeckoro coseta ONBOYANONPAO (MpoTtokon Ne1 ot 29tceHTabps 2022r.),
yTBEPXKOEHHOMW Ha 3acedaHum CoBeTa MO OLEHKE COoOepXaHUA M KadecTBa NPUMEPHbIX
paboumx nporpamm obLieobpaszoBaTenbHOrO M CoumManbHO-TYMaHUTAPHOIO LMKITOB CpeaHero
npodeccuoHanbHoro obpasosanund (MNpotokon Ne 14 ot 30 Hos6ps 2022 r.).

2. lenb 1 3apayum y4e6HON ANCLUUNIIUHDBI

Llenb. CdopmupoBaTb Yy CTYAEHTOB NpeAcTaBfieHMe O XMMUYECKOW COCTaBMsoLLEN
€CTeCTBEHHO-HAYYHON KapTUHbI MWpa KaK OCHOBbl MPUHATUS PELUEHUA B XU3HEHHbIX W
NPON3BOACTBEHHbIX CUTyauusX, OTBETCTBEHHOINO MNOBEOEHUS B MPUPOOHON cpefe.

3apaun.

1) cdopmupoBaTb  NOHMMAHME  3aKOHOMEPHOCTEN MPOTEKAHUS  XUMUYECKUX
NpOLECCOB U SIBEHUA B OKpyXalllen cpefe, LENOCTHOM HAyy4yHOW KapTuUHbI MUpa,
B3aMMOCBA3M M B3aMMO3aBUCUMOCTU €CTECTBEHHbIX HayK;

2) pasBWTb YMEHWs COCTaBnsATb (POPMYINibl  HEOPraHWYecKMX WU OpraHU4ecKmx
BELLECTB, YPaBHEHUSI XUMMWMYECKUX peakumi, OOBbACHATbL MX CMbICA, WHTEpnpeTMpoBaTb
pesynbTaTtbl XMMUYECKUX IKCNEPUMEHTOB,

3) cchopmupoBatb HaBbIKN nposeneHus NpOCTENLLNX XUMUNYECKNX
3KCnepuMeHTarnbHbIX UccrneaoBaHnin ¢ cobniogeHnem npasun 6esonacHoro obpalieHus ¢
BellecTBaMu 1 nabopaTtopHbIM 060pyaOBaHMEM;

4) pasBUTb YMEHUS WCMOMNb30BaTb WMHMOPMAaLMIO XMMUYECKOro Xapaktepa W3
pasnUYHbIX MCTOYHUKOB;

5) cdopmupoBaTb yMeEHUs MPOrHO3MpoBaTb MOCMNeACTBUA CBOel AeATenbHOCTU U
XUMUYECKNX NPUPOAHBIX, ObITOBBIX N NPON3BOACTBEHHbLIX NPOLECCOB;

6) cdopmupoBaTb MNOHUMAHUE 3HAYMMOCTM [OOCTUXKEHUA XUMUYECKOW Hayku W
TEXHOSIOrMn Ansa pas3BuTus counanbHOM 1 NPON3BOACTBEHHOM cdep.



3.0CHOBHbIE pas3genbl AaucuuMniiHbl M KoOJinyeCctBO 4YaCoB Ha MuU3y4deHue

ANCUUNNNUHbI
KonuuectBO
Ne OcHOBHbIe pasfgernbl AUCLUNIIUHDbI YyacoB Ha
u3yyeHue
1 Pasgen 1.0cHOBbI CTpOEHMs1 BeLecTBa 6
2 Pasgen 2. Xumnyeckne peakuum 10
3 Pasgen 3. CTpoeHne n cBonCTBa HEOPraHU4eCKnx 16
BeLlecTB
4, Pasgen 4. CTpoeHMe 1 CBOMCTBA OpraHW4YecKnx BeLecTB 22
5 Pasgen 5. KnuHetnyeckne n tepmoamHaMmnyeckme 4
3aKOHOMEPHOCTU NPOTEKAHNS XUMWUYECKUX peakuni
6 Pasgen 6. Pacteopbl
MpodeccmoHanbHO- OPUEHTUPOBAHHOE COAEpPKaHMNE
" (cogoepaHue npuknagHoro moaynsi) 3
' Pasgen 7. Xumua B ObITY 1 Npon3BOACTBEHHOM
OEeATenbHOCTU YerioBeka
AnddepeHunpoBaHHbIN 3a4eT 2
Ntor 72

2. Mepuoan4HOCTb U (hOpPMbI TEKYLLErO KOHTPOSISI MPOMEXYTOYHOW aTTecTauum

dopma nNpomexyTodHom atrectauuum no  auvcuunnmHe  OBA.05  Xumwuma —
AnddepeHUMpoBaHHbIA 3a4eT B NMCbMEHHON dhopMe (1cnonbaytotes 3agaHna BINP gna CrO)

TeKylWnn KOHTPONb NPeACTaBfeH PSAOM KOHTPOSbHbIX paboT, nocne 3HayYnMbIX TEM
Kypca (KoHTponbHas pabota 1. CTpoeHne BewectBa U XuMmMYeckne peakumn. KoHTponbHas
pabota 2. CBonctBa HeopraHnyecknx BeulecTB. KoHTponbHaa pabota 3 Crpyktypa WU
CBOMCTBA OpraHNU4eckMx BeLecTB), a Takke nabopaTopHbiMM paboTamu, MO3BOMSHOLNMM
BbISIBMISATb KaK YPOBEHb TEOPETUYECKMX 3HAHUIN, TaK U NPEAMETHbIX YMEHUN.



COOEPXAHUE

O6was xapakTepucTuka nporpaMmmbl 06eobpasoBaTenbHON
ONCUUNIINHBE KXUMUSAD ...ooiieeeennen s

CTpyKkTypa n cogepxaHue obweobpasoBaTenibHON UCLUNMNHDI
CXUMUSIN .o e e

Ycnoeus peanusaumm nporpaMmmbl 06LeobpasoBaTenbHON QUCLMNIUHDI
CXUMUSID oo e e,

KoHTponb 1 oueHka pe3ynbTatoB 0CBOeHMs obLeobpasoBaTenbHON
ANCLUMMITAHDBL. ..o,

14

22

23



1. OBLWASA XAPAKTEPUCTUKA MNPOrPAMMbI OBLLUEOBPA3OBATENbLHOMN
ANCLUUMITUHBbI «XXUMUA»

1.1. Mecto  AUCLMNIINHBI B  CTpyKType OCHOBHOW npodgeccnoHanbHom
obpasoBaTefnibHON NporpaMmmbl

O6weobpasoBaTtenbHas gucUMNInHa «XuMus» ulydaeTcsa Ha 06a3oBOM YpOBHE B
obuieobpasoBaTenlbHOM  UMKNE y4ebHOro nnaHa OCHOBHOM npodeccnoHanbHon
obpasoBaTenbHOM nporpaMmmbil YKPYMHEHHbIX rpynn
cneumnanbHocTen/npoceccnin:44.00.00

TpyooeMKoCTb  AuCUMnMHbL «XuMns» Ha 6a3oBOM YpOBHe cocTaBnsieT 72 yaca, u3
KoTopbiXx 64 yaca — 6asoBbin Moayrnb (6 pasgenoB) U 8 yacoB — MpUKNagHOW MoOAYSb
(1pasgen), BkroYaoLWmMm NPaKkTUKO-OPNEHTUPOBAHHOE cogepxaHue KOHKpPETHOM
npodeccun unu cneumanbHOCTU.

MpuknagHon Moaynb BKNYaeT oauH pasgen. Pasgen 7 «Xummna B 6BbITY ¢
NPOV3BOLACTBEHHOM AeATenbHOCTU yernoBeka» peanusyeTcs ans BCEX
npodeccui/cneymansHOCTEM Ha MaTepuane KemcoB, CBS3aHHbIX C  9KOSIOrnM4yeckom
©e30nacHOCTbIO U OLEHKOW NOCneacTBUin 6bITOBOM U MPON3BOACTBEHHON AEATENBbHOCTH, NO
oTpacnsam 6yayuwen npodeccnmoHanbHON AOeATENbHOCTM Oby4datoLmnxcs.

Mepnoa obyyeHusa n pacnpegeneHve no cemectpam onpegensietr obpasoBaTenbHas
opraHusaumsa CcamMoCTOATENbHO, C Yy4eTOM JOrMkM  (POpMUPOBaHUSA  MpeaMeTHbIX
pe3ynbTaTtoB, OOWMX N NpodecCuoHanbHbiX KOMMNETEHUMNA, MEXNpPeaMETHbIX CBA3EN C
apyrummn  aucumnnnHammn  obueobpasoBaTtenbHOro n obuenpodeccnoHanbHOro LMKNoB
y4yebHoro nnaHa.

1.2. Uenu n nnaHupyemble pesynbTaTbl OCBOEHUS OAUCUUNINHDI

1.2.1. Uenn v 3agaym OuCUMNNUHGI

dopmnpoBaHue y CTYLEHTOB o] XUMUNYECKOM COCTaBNALLEN
€CTeCTBEHHOHAYYHOW KapTUHbl MMpa Kak OCHOBbl MPUHSITUS PELUEHUA B >KU3HEHHbIX W
NPOM3BOACTBEHHbIX CUTYyaUUsIX, OTBETCTBEHHOrO MOBEAEHUS B MPUPOAHOW cpefne.

3agaun gMcUUNIvHbI:

1)cchopmupoBaTh NnoHMMaHune 3aKOHOMEPHOCTEN NpPOTEKaHUSA XUMUNYECKUX
NnpoLeccoB M SBMNEHUN B OKpyXawlwen cpede, LENOCTHOM Hay4yHOM KapTUHbI MuUpa,
B3aMMOCBSA3N U B3aUMO3aBUCMMOCTU €CTECTBEHHbIX Hayk;

2)pa3BuUTb YMEHUsI COCTaBnATb (OPMYysfbl  HEOpPraHMYeckux W  OpraHnYyeckKmx
BELLECTB, YPaBHEHUS XUMUYECKUX peakunn, OObACHATL WX CMbICA, MHTEpPNpeTupoBaTb
pe3ynbTaTtbl XMMUYECKUX SKCMEPUMEHTOB,

3)cdhopmupoBaTb HaBblkM NPOBEAEHMS MPOCTENLLNX XUMUYECKNX IKCNEPUMEHTASbHBIX
uccrnegosaHnn ¢ cobniogeHnem npasun 6e3onacHoro obpalleHus ¢ BewectBamMn U
nabopaTtopHbiM 060pyaOBaHUEM;

4)pa3BUTb YMEHUSI WCMNONb30BaTb MHGPOPMALMIO XMMWUYECKOro Xapaktepa Wu3
pasnNU4YHbIX UCTOYHUKOB;

5)cchopmupoBaTth YMEHUsI NPOrHO3MPOBaTb MNOCNEACTBMS CBOEN [OeATENbHOCTU U
XUMUYECKNX NPUPOAHBIX, ObITOBBIX U NPON3BOACTBEHHbIX NPOLECCOB;

6)cchopmmupoBatb MNOHMMAHWE 3HAYUMOCTM AOCTMKEHUA XUMUYECKOW Haykm W
TEXHOSIOrMM Ansa pas3BuTus counanbHOM 1 NPON3BOACTBEHHOM cdep.



1.2.2. MNnaHupyemble pe3ynbTaTbl 0CBOEHUA obuieobpasoBaTtenbHoOM gucumnnuHbl B cootBetcTBun ¢ ®roOC CI0 u Ha
ocHose ®I'OC CO00

Ko n lMnaHupyemble pes3ynbTaTbl OCBOEHUS AUCLMMINHBI
HanmeHoBaH
ne Obwue
dhopmMuUpyem AvcumnnuHapHble
bIX
KOMNEeTEHLNN
OKO1. B yactu TpyooBoro BOCMUTaAHUA: - BNageTbCUCTEMONXMMUYECKMUX3HAHMN,KOTOPasBKIOYaET:0CHOBONM
BuiGupaTh - TOTOBHOCTb K TpyA4y, OCO3HaHue onaratoLwpne noHATUA (XMMUYECKUA INEMEHT, aToM, 3NEeKTPOHHas
CHOCOBH! LLEHHOCTN MacTepCTBa, prflomo6me; obonoyka atoma, s-, p-, d-afIEKTPOHHbIE OpPOUTanNM aTtoMOB, WOH,
peLIeHMs rOTOBHOCTb K aKTMBHOW AEATErNbHOCTU| MOMekyna,  BaneHTHOCTb,  3MeKTPOOTPULATENbHOCTL,  CTeMeHb
3anay TEXHOSTIOMMYECKOM U couunarnbHOn OKMCIIEHWS!,  XMMWYecKas  CBA3b, MOMb,  MonfpHas — Macca,
npoeccioHa HanpaBnNeHHOCTH, CNOCOBHOCTb MONSAPHbIN O0ObEM, YINMEPOAHbIN CKENeT, beHKI:l,VIOHaJ'IbHaFI rpynna,
NIBHOW WHULMMPOBATD, nraHnpoBaTbn pagukan, M3oMepusi, U3oMepbl, FOMOSIOMMYECKUA pag,  rOMOSoru,
esTeNbHOCTY CaMOCTOATENBHO BbIMOMHATE TaKyto yrneesogopoapl, Kuicropoa- u asoTcogepxaiume COeNHEHUS,
NDAMEHUTEbH [EeATEeNbHOCTb; Ounonornyeckm aKTUBHblE BellecTBa (yrnesogapbl,
o -MHTEPEC K Pasnu4HbIM cthepam Xunpbl,6€nkn),MOHOMEP,NONNMEP,CTPYKTYPHOE 3BEHO,
K PAINMYHBIM npodeccnoHanbHON OeATeNbHOCTH, BbICOKOMOSEKYISIPHbIE  COEAWHEHUs, KpucTannuyeckasi pelleTka,
KOHTEKCTAM OBnageHve  yHuBepcanbHbIMU YY€OHbIMW | TUMbI  XMMUYECKUX  peakuuii(OKUCNUTENbHO-BOCCTAHOBUTENbHbIE,

nosHaBaTeslbHbIMU [AENCTBUAMM:
a)ba3oBble Nornyeckne OencTBuS:
camMocToATENbHO OPMYNNMPOBaTh
aKkTyanuaupoBaTtb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;
-yCTaHaBNMBaTb CYLLECTBEHHbLINNPU3HAK Wn
OCHOBaHWA AN CpaBHEHWs, Knaccudunkaummm
0b6o6ueHns; onpenenaTb Lenn AeaTenbHOCTH,
3agaBaTb NapameTpbl U KPUTEPUU KX
JOCTUXKEHUS;

- BbISIBNIATb 3aKOHOMEPHOCTU, MPOTUBOPEYMS

B paccMaTpuBaEMbIX ABIIEHUSIX;

9K30-M IHOOTEPMUYECKME, pPeakuMm WMOHHOro obMeHa),
SNEKTPONNUTbI, HE3NEKTPONUTbI, JNEKTPONMTMYEecKass auccoumnauus,
OKMUCNNTENb, BOCCTAHOBUTESNb, CKOPOCTb XMMWYECKOW peakuuu,
XUMUYECKOE pPaBHOBECKE), TEOPUN N 3aKOHbI (TEOPUS XMMUYECKOro

pacTBop,

CTPOEHUSA OpraHN4YeCcKux BELLEecTB A.M.byTtneposa, Teopusi
3EKTPONINTUYECKON aunccoumnauun, nepmuoanyeckmni 3aKOH
O.W.MeHngeneeBa, 3akOH COXpaHEHUsT  MaccCbl),3aKOHOMEPHOCTM,
CUMBOJTNYECKNN A3blK  XMMWUKM, akTonormyeckne cBeneHns

OCBOWCTBax, COCTaBe, MnosiydeHMn u ©e30nacHoOM WCMonb30BaHUMK
Ba)XHENLUNX HEOPraHMYeCKNMX N OpPraHUYEecKMX BeELLECTB B ObITy wu
NPaKTUYeCKon OEeATENbHOCTU YerloBeEKa;

- YMETb BbIABNATb XapaKTepHble NPU3HaKN U B3aMMOCBA3b U3YYEHHbIX
NOHATUN,NMPUMEHATL  COOTBETCTBYIOLLUME  MOHATUS  MpUONUcaHue
CTPOEHUSA U CBOWCTB
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- BHOCUTb  KOPPEKTUBbI B
OLEeHMBaTb COOTBETCTBUE
Lensx, OLEeHMBaTb PUCKU
AeATeNbHOCTY;

pasBMBaTb KpeaTUBHOE  MbILLNEHME
PELLUEHNN XKMU3HEHHBLIX Npobnem
6)6a3oBble MccneaoBaTenbCkMe AeUCTBUS:

[EeATEeNbHOCTD,
pesynbTaToB
nocrneacTeun

npu

- BNnageTb HaBblKaMu y4yebHo-
ncecnegoBaTenbcKomn " NPOEKTHOMN
NEeATEeNbHOCTH, HaBblkaMW paspeLueHus
npobnew;

- BbISABNATb NPUYNHHO-CIIEACTBEHHbIE
CBA3N 7 akTyanusupoBaTb 3ajady,
BblABUraTb MMNOTE3y ee peLLUEHNd, HaxoauTb
aprymeHTbl Ans  [gokasaTesibcTea CBOMX
yTBEPXKOEHWA, 3agaBaTb NapamMeTpbl U
KpUTEPUN pELLEHNS;

- aHanuampoBaTb MOJlyYEHHbIE B  XoA4e
peweHna 3agad u pesynbTaTtbl, KPUTUYECKM
oueHunBaTb nx AOCTOBEPHOCTbD,
NPOrHo3npoBaThb M3MEeHeHne B HOBbIX
yCIoBUSAX

- YMETb NEepeHOCUTb 3HaHWSA B

Nno3HaBaTeNbHYK N MpaKTU4ecKyro obnactm

KN3HEOEeATENbHOCTU;

- YMeTb WHTerpuMpoBaTb 3HaHUA W3
pasHbiX NpegMeTHbIX obnacrten;

- BblaBUraTb HOBble uaeuw, npegnaratb

OpUrMHanbHblE NOAXOAbl U PeLleHus:;

- CMOCOOHOCTb UX WCMONb30BaHUS B

no3HaBaTeSfIbHOM N coumarnbHOW MNpakTuke

HEeopraHM4YeckKMx N OpraHMYecKkUx BewecTB U UX NpeBpaLleHui;
BbIABNATb  B3aMMOCBSA3b XUMUYECKUX 3HAHWA C MNOHATUSAMWU U
npeacraBneHnsaMn gpyrux ecteCTBeHHOHaYy4YHbIX MpegMeToB;

- YMeTb WCNonb30BaTb HaMMEHOBAHUA XUMWYECKUX COeAUHEeHUN
MEeXOYyHapoOHOro cok3a TeOpeTUYeCKOWn W MpUKNagHoOn XUMun Ww
TpyBUanbHble Ha3BaHUSA BaXKHEeNLINX
BeLLeCTB(3TUNEH,aLeTuneH,muuepuvH,eHorn,opmanbaerua,

YKCyCHasi KucnoTa, MWUUWH, yrapHbli ras, yrinekucrnbeld ras, ammuac,
ralweHas M3BeCTb, HeralwleHas n3BecTb, nuUTbeBagcoga W
ApYrux),coctaBnatb  (OPMYysbl  HEOPraHWYeckux U  OpraHUYecKux
BELLECTB, YPaBHEHUS XMMWYECKMX peakumni, OBBACHATb MX CMbICHT;

noaoTBepXaaTb  XapakTepHble  XMMWYEeCKMe CBOMCTBA  BELLECTB
COOTBETCTBYIOLLMMM  3KCNEPUMEHTaMM U 3anucsaMU  ypaBHEHUN
XMMUWYECKUX peakuuni;

- YMeTb yCTaHaBnuBaTb NPUHAANEXHOCTb N3YYeHHbIX

HeopraHn4eCknx wnu opraHn4eCknx BeLWeCTB K onpeaeneHHbIMU
KifacCamMmu rpynnam CoeHEHUN, Xapakrtepni3oBatb WMUX COCTaB WU

BaXkHeMLLne CBOWCTBA; onpeaensitb BMAbI XUMUNYECKNX
cBsizeii(KoBarneHTHas, WMOHHas,MeTannuyeckasi, BogopoaHasi), Turbl
KpUCTannmMyeckmx peLleToK BELLECTB; KnaccudpmumpoBaTb
XMMUYECKNE peakuuu;

- cchopmmpoBaThb npeacTaBneHns: 0 XUMUYECKOM

COCTaBMSAOWEN €CTECTBEHHOHAYYHON KapTWUHbI MUpa ,PONvM XUMUM
B MNO3HAHWUM SIBReHWI npupodbl, B (DOPMUPOBAHUN MBILLMIEHUS W
KynbTypbl NMYHOCTH,e€ byHKLMOHANbHOM rpamMoTHOCTH,
HeoOXoAMMOW [Ons pPeLleHUs MNpakTUYECKUX 3adad U 3KONMOrM4ecku
060CHOBAHHOIO OTHOLLEHWSI K CBOEMY 3[0POBbID W NPUPOOHOMN
cpege;

- yMeTb NpoBOAUTb pacyeTbl MO  XUMWYECKUM opMynaMm WU
YPaBHEHUAM XUMWYECKUX peakuuin C MCnorb3oBaHueM U3NYecKmx
BEJIMYMH, XapaKTepusylLLMX BELECTBa C KONMYECTBEHHON CTOPOHbI:

Maccbl, obbema (HOpmarnbHble YCMOBWUA) ras3o0B, KonMyecTBa
BELEeCTBA; WCMNONb30BaTb CUCTEMHbIE XUMUYECKME 3HaHWUS AN
NPUHATUS  PELIEHUA B KOHKPETHbIX  XXM3HEHHbIX  CUTyauusiX,

CBA3aHHbIX C BewectBaMn U UX NpMMeHEHNEM
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OKO02.
Mcnonb3oBaTb
COBpPEMEHHbIE
cpencrtea
noucka,
AHannsa u
NHTEepnpeTaum
S
NHdopMaLnmm
MHOPMaLNOH
HblETEXHOMOIN
n

ans
BbIMOSIHEHUS
3agad
npodeccnoHa
nb

HOM
OeATenbHOCTU

B o6bnactM UeHHOCTM Hay4yHOro MO3HaHWS:
CPOPMUNPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO
pasBUTUS HAYKU 1N OOLLEeCTBEHHOW NPaKTUKK
OCHOBAHHOIO Ha guanore KynbTyp,
CrnocobCTBYIOLLErO OCO3HAHNE CBOEro MecTa B
NOJSIMKYNbTYPHOM MUPE;
-COBEpPLLEHCTBOBAHNE S3bIKOBOW U
YynTaTerbCKon

KynbTypbl Kak cpeactsa B3auMOOeWCTBUS
Mexay NoabMU U MO3HAHUA MUPa;
-0CO3HaHMe LEeHHOCTU Hay4YHOW
AEeATENbHOCTH,

(OTOBHOCTb OCYLLECTBIIATL NPOEKTHYHO U
nccnenoBaTenbCKylo OeATeNnbHOCTb
WHOMBMAYANbHO U B rpynne;

OBnageHune yHuBepcanbHbIMU y4eOHbIMU
[Mo3HaBaTenbHbIMU OENCTBUAMM:

B)pabota ¢ mHopmaumen:

-BNnageTb HaBblkamMu MOMyYeHus
WMHoOpMaLUN 13 UCTOYHUKOB PasHbIX TUMOB,
CaMOCTOATESIbHO

OcyulectBnATb NOUCK, aHanus,
cucTtemaTmusaumio 1 MHTepnpeTaums
nHdopMauumn pasnnyHbix BUaoB u dopm
npeacraBneHus;

- co3aBaTtb TEKCTbl B pasnu4yHbIX opmMartax c
y4€TOM HasHayeHus MHdopMaLmmMm LieneBon
ayautopuu, Bblbupasa ontumanbHyl dopmMmy
npeacTaBneHns U BuU3yanuaauuu;
-OUeHMBaTb JOCTOBEPHOCTb, NTErMTUMHOCTb
MHdOopMauuKn, ee COOTBETCTBUE NPaBOBLIM U
MOpPanbHO-3TUYECKUM HOPHaM;
-ncnonb3oBaTh cpeacTea MHPOPMALMOHHBIX U
KOMMYHUKALIMOHHBIX TEXHONOMN B peLUeHUN

-yMeTb MfaHMpoBaTb W BbINOMHATE XUMUYECKUA  SKCNEPUMEHT
(NpeBpalleHns OpraHU4eckmnx BELLECTB NpW HarpeBaHuW, nonyyeHue
3TUNEHa N U3yYeHne ero CBOWCTB, KayeCTBEHHble peakumM Ha
anbgernabl ,Kpaxmarn, YKCYCHYK KWUCMOTY;

[eHaTypauusi 6enkoB Npu HarpeBaHMK, LBETHble peakuun OGenkos;
NPOBOAUTL peakumMnm MOHHOro obmeHa, onpedensiTb cpeny BOAHbIX
pacTBOpPOB, Ka4yeCTBEHHble peakuunm Ha cynbdar-,kapboHaT-u
XNOpUA-aHNOHbI, HA KATUOH aMMOHMS; pellaTb 3JKCNepUMEHTanNbHbIE

3agaum no Temam"Metannbl"n"Hemetannbl")B COOTBETCTBMM  C

npaBunaMmm  TexHUKM  BGesonacHoctM  npu  obpaweHun cC
BewectBaMmn U1 nabopaTopHbiM obopyaooBaHWEM; MNpeacTaBnATb
pesynbTaTbl XMMWYECKOro  3KCrepumeHTa B dopMe  3anucu
ypaBHEHUN  COOTBETCTBYKOLWMX  peakumn 1 dopmynuposaTtb
BbIBOAbl Ha OCHOBE 3TUX pPe3ysibTaToB;

- ymeTb aHanuaupoBaTtb XUMUYECKYHO nHpopmauuto,
nony4yaemyro M3  pasHbIX  WUCTOYHUKOB  (CpeacTB  MacCOBOW

NHpopMmaunn, cetb UHTEpHET u apyrue);
- BNnageTb OCHOBHbIMW MeTO4aMM HAYy4YHOro NO3HaHUS BeLEeCTB U

XUMUYECKNX NABNEHM (HabnwogeHue, W3MepeHue, 3IKCMEPUMEHT,
MOAenupoBaHue);
yMETb NPOBOAUTbL pacyeTbl MO  XUMUMYECKMM  dopMynam W

ypaBHEHNAM XUMWUYECKUX peaKu,vl|7| C ncnoJsib3oBaHNEM (bI/I3MLIeCKI/IX
BeJTNYUH, XapakrtepusyrLmnx BeLlecTBa Cc KONNYECTBEHHOM
CTOPOHDbI: Macchl, obbema (HOpMaJ'IbeIe yCJ'IOBl/ISI) ra3os,
Konmn4yectBa BeLWeCcTBa; WCNOJIb30OBAaTb CUCTEMHblIE XUMUYECKne
3HaHNA AOnAa  NPUHATUA peLlJeHI/II7I B KOHKPETHbLIX >XU3HEHHbIX
CUTyaumnax, CBA3aHHbIX C BelwlecCTBaMun U UX NMpPpUMEHEHUEM




KOrHUTMBHbBIX, KOMMYHUKATUBHbBIX W
OpraHunsaumoHHbIX 3agad ¢ cobnogeHnem
TpeboBaHNN 3ProHOMUKU, TEXHUKN
©e3onacHocTy,

rMrmeHbl, pecypcocbepexeHusi, NpaBoBbIX U
3TUYECKNX HOPM, HOpa MHGOPMAaLIMOHHON
©e3onacHocTy;

- BNageTb HaBblKamMu pacro3HaBaHUA n
3aLWnTbl MHhopmMaumm, HGPOPMaLMOHHON
©e30nacHOCTU NUYHOCTHU

OKO04.

O dEKTUBHO
B3anmopencTs
oBaTb U
paboTaTb

B KONMEKTMBE
n

KomaHae

-FOTOBHOCTb K CamMOpasBUTUIO,

CaMOCTOATENBHOCTM U CaMOONpeneneHnto;

-oBnageHne HaeblkaMn y4ebHo-

ncecnenoBaTeNbCKON,

NPOEKTHON M coumanbHOW OEeATESNIbHOCTH;

OBnageHne yHuBepcanbHbIMU

KOMMYHUKaATUBHbIMU OENCTBUSMN:

6)coBMECTHas OeATenbHOCTb:

- MOHMMATb U MCMNONb30BaTb
npenmMyLlecTsa

KOMaHOHOW uHAMBMAYyanbHOW paboThl;

- NPUHMMATb LENN COBMECTHOWN
AesaTenbHOCTU, OPraHM3oBbIBaTh U

KoopaMHMpOBaTb AEWCTBUS MO ee

OOCTMXXEHUS:  COCTaBnATb NMaH

JEencTBun,

pacnpenensitTb posnu ¢ y4eTOM MHEHUI

y4acTHUKOB 0OCyxgaTb pesynbTaTthl

coBMecCTHOM paboThl;

-KOOPOWHMPOBATbL M BbINOMNHATL paboTy B

yCIOBUSAX

PeanbHoro ,BupTyanbHOro "

KOMOBUHMPOBAHHOIO

B3aUMOJENCTBUS;

-yMeTb NMaHMpoBaTb U BbIMOMHATbL XUMUYECKUIA
3KCNepMeHT(NpeBpaLLeHNs OpPraHNYecKnX BELLECTB MNpu
HarpeBaHuKn, MONy4YeHUe 3TUIMEeHa W U3y4YeHue ero
CBOWCTB, KayeCTBEHHble peakuuMn Ha anbAervabl, kpaxmarn,
YKCYCHYIO KUCHOTY;

AeHaTypauus ©enkoB NpW HarpeBaHUW, LBETHble peakuun Oenkos;

npoBOAUTb

peakumMm WOHHOro oOMeHa, onpeaensaTb cpedy BOLHbIX
pacTBOpPOB,

Ka4YeCTBEHHbIE peakuunm Ha cynbdaT-,KapboHaT-Uxnopua-aHNOHLI,

HaKaTMOH

aMMOHMS; pellaTb 3KCNepuUMEHTarnbHble 3agayun Mo

Temam"MeTtannbl"u

"HemeTtannbl")B COOTBETCTBMM C NpaBUnamMmm TEXHUKK

BGesonacHocTn nNpwu

O6palleHun ¢ BellectBamun M nabopaTtopHble 0BOpyaoOBaHMEM

;ApeacTaBnAaATb pesynbTaThl XMMMUYECKOro 3KCNEpPUMEHTAa B

dopme 3anucu YpaBHEHUN COOTBETCTBYHOLUNX peakuun u

dopMynmpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3ynbTaToB
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- OCYLLEeCTBMATb NO3UTUBHOECTpaTernyeckoe
nosefeHve B PasfiMyHbIX cuUTyaumsax,
NposiBNATbL TBOPYECTBO N BOOOpaxeHue,
OblTb MHMUMATMBHLIM OBNageHue
YHUBepCcanbHbIMWN perynaTMBHbIMN
JEeNCcTBUAMMN:

r)npuHatTve ceba n apyrmx noaen:
-MPUHMMATb MOTMBbI U aprymMeHTbl Opyrux
nogen npn aHanuse pesynbTaTtoB
AEeATENbHOCTU;

-Npu3HaBaTb CBOE MNpaBO W MpaBoO OPYrux
nogen Ha owwunodku;

-pasBuBaTb CMOCOBGHOCTb MOHMMATb MUP C
no3nunM ApYyroro YerioBeka;

OKO7.
CopenctBoBa
Tb
COXPaHEHMIo
OoKpyXatoLen
cpenbl,
pecypcocbep
€XEHNI0,NPUM
€eHSATb

3HaHus 06
N3MEHeHNN
Knumara,
NPUHUMNBI
Bepexnunsoro
NPOV3BOACTBA,
apekTnBHO
JencTeoBaTthb B
Yypes3BblYanHbI
X

cuTyaumsx

B obnactu 3konormyeckoro BOCMUTaAHUA:
cthopMmnpoBaHHOCTb 3KOSI0rn4yecKkom
KynbTypbl, MOHUMaHWE BIIUSAHUSA COLMasbHO-
9KOHOMMYECKMX  MPOLIECCOB Ha COCTOSIHUE
NPUPOAHON N coumnanbHOM cpeabl, OCO3HaHue
rnobanbHOro XapakTepa  9KOSOrM4ecKmnx
npobnew;
nnaHMpoBaHMe wn OCYyLLECTBNEHNE
NEeNCTBMA B OKpYXalollen cpefe Ha OCHOBe

3HaHNA uenen YCTONYMBOIo pas3BuUTUSA
4enoBe4yecTBa; aKTUBHOE HenpuaTmne
NencTBuUM, NPUHOCALLMX Bped OKpyXatoLlen
cpeae;

- YMEHME MNpOrHo3upoBaTb HebnaronpusTHble
aKonorn4yeckme nocneacTeum
npeanpuHMMaeMbIX JENCTBUN,
npegoTBpawatb  UMX; paclumpeHve  onbiTa
AesaATenbHOCTU 3KONOrnM4YecKon
HanpaBnNeHHOCTX; oOBMageHune HaBblkaMu
y4yebHO-nccneaoBaTenbCKkOn, MPOEKTHON U
counanbHOM OEeATEerNbHOCTHU;

- cdopmmpoBaTb MpeacTaBfieHNs O XMMUYECKOW COCTaBIISOLLEN
€CTECTBEHHO Hay4yHOW KapTWHbI MUpa, POSIM XUMUM B MO3HAHUN
SBMEHUA nNpupoabl, B (pOPMMPOBAHUMN  MBbLIWNEHNUS U KYNbTypbl
NNYHOCTK, ee (YHKUMOHANbHOM rPamMoTHOCTU, Heobxoaumown ans

PELleHNss MNpakTUYecknMx 3adady U 3Korormdeckm oOGOCHOBaHHOMO
OTHOLLIEHWNSI K CBOEMY 3[10POBbIO M MPUPOAHON cpeae;
- ymMeTb cobniogatb nNpaBuna  3KOMOMMYECKM  LienecoobpasHoro

noBeAeHns B ObITy U TPYAOBON OeATENbHOCTU B LIENSIX COXPaHeHUs:
CBOEro 300pOBbsSi U  OKpYy)Kalollel MNpUPOAHOW cpedbl; y4YuTbiBaTb
OMNacHOCTb BO3AEWCTBUS Ha XWBble  OpraHW3Mbl OMNpPeAeneHHbIX
BELLEeCTB MOHMMAsi CMbICN MoKasaTens npeaenbHON [oMnyCTUMOWN
KOHLEHTpaLumm
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JInyHoCTHbIE pe3ynbTaTthbl

KoAa NMYHOCTHbIX pe3ynbTaToB

peanusauum nporpamMmmbl BOCNUTaHUA peanusauumn
(Oeckpunmopenl) nporpamMmmbl
BOCMUTAHUSA
Oco3sHatowmmn cebsa rpaxxgaHMHOM U 3aLLUMTHUKOM BEJTMKOW CTPaHbI NP1
MposBnsWMN U OEMOHCTPUPYIOLMIA YBaXKeHWe K NaaM Tpyada, OCO3HAKLWWMW LIEHHOCTb
cobcTtBeHHOro Tpyda. CTpeMsawmncs K QOpMUMPOBAHUID B CETEBOM cpefe JIMYHOCTHO W nrP4
NpodeCCNOHaNbHOro KOHCTPYKTUBHOIO «LMdpPOBOro crnega»
Oco3Hawwmi NpUOPUTETHYKD LEHHOCTb JIMYHOCTU 4YerioBeKa; YBaXKaloLMin COOCTBEHHYI U nP 7
YYXKYH YHUKANbHOCTb B Pa3fnyHbIX CUTyaunsax, BoO Bcex opmMax 1 Buaax gesTenbHOCTHU.
Cobnogaowmii 1 nponaraHgMpyloWWn nNpasuna 3goposBoro U 6esonacHoro obpasa Xu3Hu,
cnopTa; npegynpexgawowmin nubo npeogonesarwmMin 3aBUCUMOCTM OT ankorons, Tabaka, nP 9
NMCUXOAKTUBHbIX BELLECTB, a3apTHbIX Urp 1 T.4. CoXpaHALWMIA NCUXONOrMYECKYH0 YCTONYNBOCTb
B CUTYaTUBHO CINOXHbIX UM CTPEMUTENBHO MEHSIOLLMXCA CUTYaLMAX
3aboTAWmMNcsa 0 3awmTe OKpyXarolen cpeabl, COBCTBEHHOM M 4Yyxon 6e30macHOCTU, B TOM nP10

yucne umdpoBom
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2. CTPYKTYPA U COOEPXAHUE OBLIEOGPA30OBATEJNIbHOU OAUCLUMIIUHDI

«XNUMUA»

2.1. O6bem gucuunnuHbl U BUabl ydebHom paboTbl

Bug y4ebHon paboTbl

O6beMm B yvacax

O6bem obpasoBaTenbHOW NporpaMmmbl AUCLMMMNHBI 72
BT.\.

OcHOBHOE copaepxaHune 62
BT.M.:

TeopeTtuyeckoe oby4veHue 18
[MpakTnyeckne 3aHATUA 4
JTabopaTopHble 3aHATUS 44
lMpodeccrnoHanbHO-0pUEHTUPOBAHHOE coepXKaHue(coaepxaHue

NPUKNagHoro moaynsi) 8
BT.Y.

TeopeTnyeckoe obyyeHue 2
nabopaTopHble 3aHATUS 6
MpomexyTodHasa aTtTectauma(anddepeHuMpoBaHHbLIN 3a4€eT) 2
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2.2. TemaTn4yeckun nrfiaH U cogep)XaHue AUCLUNIUHDI

HanmeHoBaHu CopepxaHueyyebHoromaTtepmana(oCHOBHOEMNPOGECCMOHAbHO- O6bbvem [dopmupye
epasfgernosu OpUEHTUPOBaAHHOE),NNabopaTopHbIENNPAKTUYECKME3AHATUSA, MPUKITALHOMMOOY b 4YacoB |Mble
Tem KOMMneTeH
Lnn
1 2 3 4
OcHoBHOEe copaepxaHue 64
Pasnen1.0OcHoBbI CTpOEHMsI BellecTBa 6
Temal.1. OcHosHoe colepxxaHue 4 OKO1
CtpoeHune
aToMOB TeopeTuyeckoe oGyyeHue 2 JIP1
XNMUHECKNX CoBpemMeHHas Mofenb cTpoeHna atoma. CUMBOSIMMECKUA  A3bIK XUMUU. XUMUYECKUA SNEMEHT. NP4
ONEMEHTOB U [OneKkTpoHHass  KoHdurypauus aTtoma. Knaccudukaums  XMMUYECKUX  9nemMeHToB(s-,p-,d- 2 nev
npupoja AfieMeHTbl). BaneHTHble anekTpoHbl. BaneHTHOCTb. ONeKTpoHHas npupoda XMMUYECKOW CBS3W. nP9
Xrmu4eckou OnNeKkTpooTpuUaTenbHOCTb. Buabl XxumMuyeckon cBA3M (KOBaneHTHasi, WOHHadA, MeTannuyeckas,
CBA3N BOogopoAaHasa)M cnocobbl ee obpasoBaHus
TemaTuka npakTM4eCKUX 3aHATUN U NabopaTopHbIX paboT 2
NabopaTopHasa pabota Ne 1. MogennpoBaHMe NOCTPOEHNS NEPUOANYECKON Tabnuubl XUMUYECKUX| 2
9/1IEMEHTOB.
Tema 1.2. OcHosHoe codepxxaHue 2 OKO01
Mepnoanyecki Teopetuueckoe obydeHue 2 OKO02
33KOH " JIP1
Tabnuua Mepuogunyeckaa cucrtema xumudeckmx anemeHtoB [..MeHpeneea. PU3an4eckMin CMbICH P4
A.W.Menpenees | Mepuoaunueckoro 3akoHa [./.Menaeneesa. 3aKOHOMEPHOCTU U3MEHEHMs! CBOWCTB XMMMUYECKMX 2 ne7
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3N1EMEHTOB, 06pa3yemMbIX MU MPOCTbIX M CINOXHbIX BELLECTB B COOTBETCTBMU C
nosioXXeHneMxnmMmmyeckoroanemeHTasllepuoanyeckoncmcteme.MnpoBo33peH4eckoenHay4yHoe3Hau
eHunellepnogundeckorosakoHall.N.MeHaeneesa.llporHo3bil..MeHaeneesa. OTKpbITUEHOBLIXXUMNY
€CKNXaneMeHToB.PeLleHne npakTnKo-opueHTUPOBaHHbBIX TEOPETUYECKNX 3aaHNN Ha XapaKTep
XUMUYecknx anemeHtoB«MeTannuyeckne /HemeTannmyeckme CBOWCTBA,
ANEKTPOOTPULATENBHOCTD XMMUYECKUX INIEMEHTOB B COOTBETCTBUM C UX ONEKTPOHHLIM
CTPOEHNEM W NOSIOXKEHNEM B MNEpPUOSMYECKON CUCTEME XMMUYEeCKux anemeHTos [.U.
MeHpeneea»

ne9
ne10

Paspgen2. Xumunyeckne peakuyum

10

Tema 2.1.
Tunbi
XUMUYECKNX
peakumnn

OcHOBHOE coaepxaHue

TeopeTnyeckoe obyyeHue

Knaccudukaums v Tvnbl XMMUYECKUX peakumid C y4acTMeM HeOopraHM4YecKux BeLLecTB.
CocTaBneHne ypaBHEHMI peakuuid COEAMHEHMS, Pa3NOoXeHUsl, 3aMeLleHusi, o0OMeHa, B T.u.
peakunii ropeHnsi, OKUCIIEHNSI-BOCCTAHOBIEHUSI.

YpaBHEHUS OKUCIEHUSI-BOCCTaAHOBNEHMS. CTeneHb okucreHusi. OKUCNUTENb U BOCCTaHOBUTESb.
CocTaBneHne U ypaBHMBAHWE OKUCIUTENbHO-BOCCTAHOBUTENBbHbLIX peakuuini MeToaom
9rNeKTpoHHoro 6anaHca. OKUCNUTENbHO-BOCCTAHOBUTENbHLIE peakumMm B npupoae,
NPON3BOACTBEHHbIX MPOLECCaX U >XU3HEeAesTEeNbHOCTU OpPraHU3MOB.

TemaTnKa NpakTUYEeCKUX 3aHATUIN U NabopaTopHbIX paboT

MpakTu4yeckoe 3aHsATMe Ne1. KonuyecTBeHHble OTHOLUIEHUS B XUMUM. OCHOBHbIe
KONMYECTBEHHbIE 3aKOHbl B XMMWW pacdeTbl MO YPaBHEHUAM XMMUYECKMX peakumin. Monb kak
eanHuUa KonudectBa BelwecTtBa. MonspHaa macca. 3akoHbl COXpaHEeHUsi Maccbl U AHEPrnn. 3akoH
ABoragpo. MonsipHbii  06bem raszoB. OTHOcuUTENbHaA  MAOTHOCTb rasoB. Pacuetbl no
YPABHEHUAM XUMUYECKMX  peakuum C  UCMONb30BaHMEM  Maccbl, obbema(HopMarsbHble
yCroBnA)ra3oB, KONM4YecTBa BeLLECTBa

JlabopaTopHas pabota Ne 2. ViccnegosaHue TMNoB (MO COCTaBY M KONMYECTBY MCXOAHbLIX U
06pasyoLmxca BEWEeCTB U NPU3HAKOB XMMUYECKUX peakuun. poBegeHvne peakuumn WUOHHOro
oOMeHa, onpeaeneHne cpenbl BOAHbIX pacTBOPOB. 3afaHMsl Ha COCTaBfEHNE WOHHLIX peakuui

OKO01

neP1
npP4
nevr
neo
ne10

Tema 2.2.
QnekTponuTnyec
Kasi

OcHoBHoe cogepxaHue

TemaTuka npakTU4eCKUX 3aHATUN U NabopaTopHbIX paboT

0KO01
Ok 04
nP1
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auccoumauus, MpakTuyeckoe 3aHATMEe Ne 2 Teopus afiekmposiumu4yeckou ouccoyuayuu. WUoHsbI. J1P4
NOHHbIN OOMEH | Brnekmponumsl, Heanekmponumel .Peakumm MOHHOro obmeHa. CocTaBneHue peakumin MOHHOro NP7
obMeHa nyTem COCTaBfiEHMSI MX MOJSIHbIX U COKPALLEHHbIX WOHHbIX YypaBHEHWA. KucnoTHo- JIP9
OCHOBHblE€ peakunn. 3agaHus Ha COCTaBIfIEHNE WOHHbIX pPeakuni. JIP10
KoHTponbHaspaboTtal. CTpoeHne BellecTBa M XUMUYECKUE peakumm
Pasgenad. CTpoeHne 1 CBOMCTBaA HEOPraHM4YeCcKUX BeLLeCTB 16
Tema 3.1. OcHoeHoe coldepxaHue OKO01
KnaccupukaLus, TeopeTnyeckoe obyyeHue OKO2
HOMeHKnaTypa y JTP1
n MpeameT HeopraHumyeckon xumuun. Knaccmdukaums HeopraHMyeckmx BelwlectB. [pocTbie u NP4
CTpoeHue CrnoxHole BellectBa .OCHOBHblE KIAaCChbl CIIOXHbIX BellecTB(OKCUAbl, TMOPOKCUAbI,KUCOThI, ne7
HEeopraHM4Yeckmnx COJ'IVI). B3aumocBsisb HeopraHn4yecknx BeLLeCTB Aepeeamele COCMOAHUA seuwiecmea. P9
BELLEeCTB Kpucmannuyeckue u amopgbHble sewecmea. Tunbl KPUCTaNIMYECKNX peLleTok(aToMHas, NP10.
MONeKynsipHasi, MOHHas, meTannuyeckas). 3aBMCUMOCTb (PU3NYECKMX CBOMCTB BELLECTBA OT TMNa
KpCTannmyeckon peLeTkn. 3aBUCUMOCTb XMMUYECKOW aKTUBHOCTW BeLecTB OT Buaa
XMMUYECKOW CBSI3M M TUNa KpucTannmyeckom peweTkn. MpuunHel MHOroobpasvsi BELLECTB.
HomeHKnamypa HeopzaaHUYeCKUX 8eujecms: Ha3geaHue eewecmea UCX005 U3 UX XUMU4YecKoU
bopMyribl UnlU cocmassieHUe XUMUuYeckKou ¢bopMyribl UCXO00s U3 Ha3gaHusl sewecmea 1o
MexxOyHapoOHoU(MKOMMAK) unu mpueuarnbHOU HOMEHKamype.
Tema3.2.du3unko- |(OcHoeHOe codepikaHue OKO01
XUMUYeckme 12 OKO02
cBoOWCTBA TeopeTuyeckoe obyyeHvie NP1
HeopraHM4YecKnx 2 J1P4
BellecTB MeTtannbl. Obwune duandeckne u xmmudeckne ceorctBa MeTannoB. Cnocobbl MNonyvYeHus. nev
3HayeHUe  Memarnnoe U HeMemarsnsnoe 8 rpupode U XKudHedesmesrlbHOCMU 4Yesiogeka U nP9
opeaHu3mos. Kopposusi memarnos: 8udbl KOppo3uu U Crocobbl 3auumbsi Memassnos om ne10

Koppo3uu

HemeTtannbl. Obwme cusmyeckne n xummyeckne CBOWCTBA HemeTannosB .TuUMNMYHblE CBOWCTBA
HemeTannoB IV-Vllrpynn. Knaccugpukayus U HOMeHKnamypa COeOuHeHul Hememarisios.
KpyroBopoTbl GMOreHHbIX 3NIEMEHTOB B Npupoge

TemaTuka npakTUYECKUX 3aHATUIN U NabopaTopHbIX paboT
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NMabopaTtopHas pab6ora Ne 3. Kucnotel M wux cBonctBa. KucnoTbl Kak 9nekTponuTbl, WX
Knaccudgukaumsi no passiMyHbIM Mpu3Hakam. XuMUYecKne CBOWCTBA KUCMOT B CBETe Teopuu
anekTponuTuieckon guccoumaummn. OCHOBHbIE CMOCOOLI NOMYYEHUSA KACTOThI.

[pasuna pa3baeneHusi cepHOU KUCIOMbI.

JlabopaTtopHasa pab6ota Ne 4 .OcHoBaHua u ux cBoncTBa. OCHOBAHWA KaK ANEeKTPONUTbI, WX
knaccudumkaums no  pasnuyHbiM - nNpusHakaM. Xumuyeckue ceolicmea 8 ceeme meopuu
ariekmponumu4yeckol ouccoyuayuu. PasnoxeHue

ITabopaTopHas pa6oTta Ne 5 .Conu n nx ceorctea. Conu Kak anekTponuTbl. Xumuyecku ceolicmea
conell 8 ceeme meopuu drnekmponumuyeckol duccoyuayuu. Cnocobbl NONYYEHUSA CONEN.

JTabopaTopHasa pa6ota Ne 6.. Okcuabl n nx ceoncrtea. Coneobpasyrume n Heconeobdbpasywouine
okcnabl. OCHOBHble, aM(OTEPHbIE U KUCIOTHbIE OKCMAbl. 3aBUCMMOCTb XapakTepa okcuga oT
CTEMEHN OKUCNEeHna obpa3syluero ero mertanna. Xumudyeckue ceolicmea okcudos. [lonyyeHue
oKcuoos.

TeopeTnyeckoe obyyeHue

Tema3.3. OcHoeHOe codepxkaHue OKO01

VIREHTU(NKALNS  TemaTuka npakTMYECKUX 3aHATHIA U Na6opaTopHLIX paboT OKO02

HeopraHn4YecKnx OK04

BeLLeCTB ITa6opaTtopHasa pa6ota Ne 7. «MoeHTndmkauma HeopraHMYeckux BELLECTBY. NP1
PeweHne akcnepuMmeHTanbHbIX 3agady Nno XUMWUYECKMM CBOMCTBaAM METasnfioB M HEMETarnsos, NP4
MO pacno3HaBaHUIO W MOMNYyYEHUs COEOUHEHWA MeTannoB WU HemeTanmnos. ne7
MoeHTudukaumss HeOopraHM4eckux BELWEeCTB C  MCMONMb30BaHMEM UX  PUIMKO-XMMUYECKNX NP9
CBOWCTB, XapaKTepHbIX KayeCTBEHHbIX peakumn. KayecmeeHHble  peaKyuu Ha cynbgham-, NnP10
KkapboHam -u X/10pud-aHUOHbI ,Ha KamuoH aMMOHUS

KoHTponbHasa paboTta 2. CBoMCcTBa HeopraHM4eckux BeLlecTB

Paspen 4. CTpoeHne 1 CBOWCTBA OPraHMYecKUX BELLECTB 22

Tema 4.1. OcHosHOe codepixaHue OKO1

Knaccudomkady . IP1
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Nsi,CTPOEHNE

n
HOMeHKnaTypa
OpraHNYecKmx
BeLLecTB

lMosBneHne u pasBuUTUE OpPraHMYeCcKon XUMWUK Kak Hayku. [pegmeT opraHMyecKkon Xumuw.
MecTo n 3HavyeHne opraHM4Yeckom XMMUN B CUCTEME ECTECTBEHHbIX Hayk.

XvMnyeckoe CTpoeHue Kak MopsaoK COedMHEeHUs aTOMOB B MOJSIEKyNe COrfacHo Ux
BaneHTHOCTN. OCHOBHbIE MOSTOXEHNA TEOPUN XMMUYECKOTO CTPOEHUS OpraHUYeckux
coeanHeHnn A.M.bBytnepoBa

YrnepogHbIn ckeneT opraHMYeckorm MOJIeKyrbl.

3aBMCMMOCTb CBOWCTB BELUECTB OT XMMMUYECKOrO CTPOEHWUSA MOSEKyn.

N3omepuss n nsomepsol.

lMoHATME O doyHKUMoHanbHou rpynne. Pagukan. lNpuHumnbl knaccndukaumm opraHUyeckmnx
COE€NHEHMUN.

MexayHapogHas HOMeHKNnaTypa W NpUHUMMNBbI HOMEHKIATYpbl OPraHUYeCKUX COeOUHEHWUN.
lMoHaTMe 06 asoTcogepXxalumx coeguHeHusiX, Buonornyeckn akTMBHbIX BellecTBax (yrnesopax,
Xunpax, 6enkax u Ap.),BbICOKOMONEKYNAPHbBIX COegUHEeHUAX( MOHOMeEp,NoniMMep,CTPYKTYpHOe
3BEHO).

TemaTuka npakTM4eCKUX 3aHATUN U NabopaTopHbIX paboT

JNTabopaTopHas paboTta Ne8.OnpeaeneHne coctaBa opraHM4eckmx BelecTts. N3yyeHme nx odmx
CBOWCTB.

NabopaTopHasa paboTta N29. CpaBHeHME opraHM4eCcKMUX BELWECTB C HEOPraHNYECKUMMU.

N

JNTa6opaTtopHas pabota Ne10. Mogenn mMonekyn roMmosioroB 1 N30MepOB OpraHUYeCKUX
coefunHeHnn. KayecTBeHHOE OGHapyXeHue yrrnepoaa, BO4OpoAa M Xropa B MorieKkynax
OpraHN4eCKNX CoeguHEeHUN.

ne4

nevr

ne9
ne10

Tema 4.2.
CsowncTBa
OpraHnyeckmnx
coeNHEHNN

OcHoeHoOe codepiaHue

12

TeopeTnyeckoe obyyeHue

PU3NKO-XMMMYECKME CBONCTBA OPraHNUYECKUX COEAMHEHWN OTAENbHbIX KraccoB (0COBEHHOCTH
KnaccudgukaumMm M HOMEHKaTypbl BHYTPU Kfnacca; romosiormdeckui psig n obwas dopmyna;
n3omepusa  dusmnyeckue CBOWCTBA; XUMUYECKME CBOWCTBA; Crnocobbl nony4yeHus ):—
npegenbHble yrnesogopoabl (ankaHbl M UMKNoankaHbl). [opeHMe MeTaHa Kak oauvH U3
OCHOBHbIX MCTOYHMKOB Tensa B NPOMbILLSIEHHOCTM U BbITy. CBOMCTBA NPMPOAHbLIX YrieBOA0POAOB,
HaxoXgeHne B Npupoae v NpuMeHeHne ankaHos;
—HenpegernbHble (ankeHbl, ankuHbl KU ankagueHbl) U apomaTuyeckme yrnesogopoabl. [opeHune
aueTuneHa Kak MCTOYHUMK BbICOKOTEMMNEPATYPHOro NiamMeHn Aisi CBapKu N PE3KN MeTasnsos

TemaTuka npakTU4YECKUX 3aHATUIN N NabopaTopHbIX paboT

10

OKO01
OKO02
OK
04
neP1
ne4
npP7
ne9
JIP10
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NabopatopHasa pab6oTta Ne11. [IpupodHbie ucmoyHuKku yarneeo0opodos. pupodHsbili 2a3: cocmas,
npumeHeHue 8 kadyecmee mornnuea. Hegpmb. Cocmas u nepepabomka Hegpmu. [lepezoHka

Hegpmu. Hegpmenpodykmsbl. O3HakoMrieHUe ¢ Kosiekyuel obpa3yoe Heghmu u rpodykmos ee 2

nepepabomku

JNTaGopaTtopHasn pabota Ne 12. O3HakomieHue ¢ Konnekyuel Kay4ykog u obpasyamu usdenuli u3

pe3uHbl. Pa3noxeHue Kaydyka, ucrbimaHue rnpooOyKmos pasfoxXeHusi Ha HernpeoesibHOCMb. 2

JNTa6opaTopHas pabota Ne 13.Kucriopodcodepxawue opeaHudyeckue coeduHeHusi. Criupmeil. 2

OkucneHue criupma 8 anb0eaud. KayuecmeeHHble peakyuu Ha MHO20amoOMHbIe Criupmbl.

NNa6opaTtopHas pabota Ne 14. Kucnopoacoaepxawume opraHmyeckme coeanHeruns. KapboHosbie 2

kncnotbl. CBOMCTBA YKCYCHOM KUCIOThI, 00LLME CO CBOMCTBAMM MUHEPArbHbIX KACTOT

NabopaTopHasa pabota Ne 15. Kucnopoacoaepxailune opraHmyeckne coeanHeHus. YrneBsoasbl.

Peakuus cepebpsHoro 3epkana rniokoabl. OKMCNEHWE rMoKo3bl B KUCMOTY C NOMOLLIbIO rmapokcmaa 2

meau (I1). KayecTBeHHasa peakuums Ha kpaxmarn. Bsaumogencrteue rmnoko3sbl U caxaposbl C

rmgpokcngom meau (ll).
Tema OcHosHoe coldepxxaHue OKO1
4.3.\geHTndomka OKO02
LuusiopraHmnyeckn | Teopetmyeckoe oby4veHue OKO04
X JP1
BELLEeCTB ,uX OpraHundyeckune coeauHeHus. NpumeHeHne n Guonormdyeckass ponb yrresogoB OkUcNeHune NP4
3Ha4eHne u YyrneBogOB MCTOYHUK 3HEPrvu XunBbiX opraHmamoB. Obnactv npuMeHeHUss aMUHOKUCHOT. 2 ne7
npuMmeHeHue MpeBpalleHna 6Genkos NUWK B opraHmMame. buonornveckne dgyHkummn 6enkos. buonornyeckue ne9
B PYHKUMKM XKMPOB. Pomnb OpraHMyYeckon XvMum B pelueHun npobrnem nuuesoin 6e30nacHoCTW. P10
npounsesoacT Ponb opraHM4yeckon xvMmum B pelleHun npobrnem aHepreTnyeckonm Oes3onacHocTn, B pasBUTUM
BEHHON MeANLUMHbI, CO34aHUM HOBbIX MaTepuanoB, HOBbIX MCTOYHWKOB  SHEprum (anbTepHaTMBHLIE
AedATenbHoC NCTOYHMKM 3Heprmn). OnacHOCTb BO3AEWCTBUSI HA >KMBbIE OpPraHM3Mbl OpPraHU4eCKMX BeLLEeCTB
™ OTAENbHbIX KnaccoB (yrmeBogopoAdbl ,CNUPTbl ,ddeHOMbl ,XSTOPOPraHNYeckne npou3BogHbIe,
yerioseka anbgerngbl 1 gp.),CMbICN Moka3aTtens npeaenbHO LOMYCTUMOW KOHLEHTpaumm

TemaTuka npakTM4eCKUX 3aHATUU U NnabopaTopHbIX paboT 6

INTa6opaTtopHas pabota Ne 16. PactBopeHune 6enkoB B Boge. O6HapyxeHne 6enkoB B MOJIOKE U B 2

MsICHOM OynboHe. [leHaTypauus pactesopa Genka KyprHoro aiua CnmpToMm, pacTBopamiu Cone
TSHKENbIX METANIIOB U NpU HarpeBaHn. Bo3HWKHOBEHWE aHanMTUYEeCKOro curHana ¢ TOYKU 3PEHUS
XMMUYECKUX MPOLIECCOB NPU MNPOTEKAHUN Ka4eCTBEHHOW peakLuu, NO3BONALLEN
NOEHTMPUUMPOBATL MPEANOXEHHbIE OpraHN4eckne BelLecTBa
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JlabopamopHasi paboma Ne17. PacriosHasaHue rinacmmacc. Vx ceolicmea. Vcrnonb3oeaHue

JlabopamopHasi paboma Ne18. Pacrio3HasaHue 80710KOH. Vx ceolicmea. Mcrnonb3o8aHue 2

KoHTponbHas pabota 3 CTpykTypa U CBOWCTBA OpraHMYecKUX BeLLeCcTB 2

Pasgenb. KuHeTnyeckne n TtepmMogmMHamumyeckme 3aKOHOMEPHOCTU MPOTEKaHUs XUMWYECKUX peakuumn

CkopocTb OcHoBHoe coaepxaHue 2 OKO01

XUMUYECKNX _

peakLyit TemaTuka NpakTU4YECKUX 3aHATUN U NabopaTopHbLIX paboT 2 OKO02

XUMM4eckoe INNabopaTtopHasn pabota Ne 19. 3asucumocmsb ckopocmu 83aumodelicmeusi COMISIHOU KUCIomel ¢ 2 OKO01

paBHOBecKe Memajsinamu om ux rnpupoosbl.

Pasgen 6. PacTtBopbl 4

Tema 6.1. OcHosHoe codepkaHue 4 OKO01

MonaTne o TemaTuKa npakTU4YECKUX 3aHATUIN N NabopaTopHbIX paboT 2 OKO02

pacTBopax OKO07
NabopaTtopHasa pabota Ne 20. Yucmeie eewecmea u cmecu. [NoHsmue o cmecu eseuwecms. 2 NP4
FomozeHHble U 2emepozeHHble cmecu. Cocmae cmeceli. obbemHass U Maccoeasi 0onu ne7
KOMMOHEeHMO8 cmecu, rnpumeced. NnP10
JNTabopaTtopHas pabota Ne 21. [IpuzomosrneHue cycrneH3uu kapboHama KasnbUus 8 8ode. 2
lMonydeHue amynbcuu macrna. O3HakoMeHue co ceolicmeamu OUCNePCHbIX cucmem

Tema 6.2. OcHoBHOe codepxkaHue 2 OKO1

WccnepoBaHne | TemaTuMKa NpakTUYECKUX 3aHATUMW M nabopaTopHbIX paboT 2 OKO02

CBOWCTB -

DACTBOPOB JTabopaTopHas pabota Ne 22. [JpuezomoesrneHue pacmeopa 3adaHHOU KOHUeHmpauuu. n OKO04
onpegeneHve cpeabl BOOHbIX pPacTBOPOB. PelleHne 3agad Ha nNpuUrotoBrieHMe pacTBOPOB

MpodeccnoHanbHO- OPUEHTUPOBAHHOE COAepXaHue (copoepaHue NpuKNnagHoro mMopyns)

Pasgen 7. Xvumna B ObITy M NPOU3BOACTBEHHOW AEATENbHOCTM 4YenoBeka OKO1

OK02

Xnmus B 6biTy n  |OcHogHOe codepxaHue OK04

MPON3BOACTBEHH Treqnetuueckoe obydeHue 2 OKO07

ON OeATeNbHOCTH - - - NP1

YenOBeKa HoBenwmne [OCTUXKEHUS XUMUYECKOW HAYKU WM XMMUYECKOM TexHonormn. Ponb xumuu g P4
obecriedeHUU 3Konoau4yeckol, besonacHocmu. Okonoaus numaHus [paBuna noucka u aHanusa 2 np7
XUMUYECKON MHOPMaLMN U3 pPasfMYHbIX MCTOYHUKOB(Hay4Hast U y4yebHO-Hay4yHas nuteparypa, P9
cpeacTBa mMaccoBon MHdopmaumu, (cetb VHTepHeT). P10
TemaTuKa NnpakTU4YECKUX 3aHATUN N NabopaTopHbIX paboT 4
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JlaGopaTopHas paboTa 23. Onbimsbi 8 Kypce « OKpyarouwul Mup» HadyasbHOU WKOJIbI.

JllabopaTopHas paboTta 24. —“laeHTnudunkaumnsa opraHM4ecknx COeAMHEHUN OTAENbHbIX Knaccos”
NaeHTudukaumss opraHM4eckux COeAMHEHUN OTAESNbHbIX KraccoB (Ha npumepe anbaervaos,
,Kpaxmana, YKCYCHOW KuCnoTbl ,6€enkoB M T.M.)C UCNOMb30BaHMEM UX  PUINKO-XUMUYECKUX
CBOWCTB W XapaKTEepHbIX KayeCTBEHHbIX peakLuni.

lMpomexyTodHaa aTTecTaumnsa no gucuunnuHe (anddepeHumpoBaHHbIN 3a4eT)

Bcero

72

Kypcus — Tembl npocmnusaumm Kkypca
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3. YCNOBKUA PEAIU3ALUMN NPOTPAMMbI OB LEOBPA30BATEJIbHOW ANUCLUNINHBI

3.1. TpeboBaHMsA K MUHUMArIbHOMY MaTepuanbHO-TEXHNYECKOMY 06eCcneyeHmo

[nsa peanuaauumn nporpamMmmbl AUCUMNANHBI 4OMKHbBI ObiTb NPpeayCMOTPEHbI
cnegywowme cneynanbHble NOMELLEHNS: YY4EBHbIN KabMHET XuMun n/nnm y4ebHom
XnmMmyeckom nadoparopuu.

O6opynoBaHue yyebHoro kabuHeTa (HarnsgHble nocobus): Habopbl

LLIAPOCTEPXKHEBbBIX MOAENEN MOMEKYN, MOAENW KPUCTaNIMYECKUX PELLETOK, KOMNNeKLMm
MPOCTbIX U CIOXHbIX BELLECTB M/UNN KONMEKUUN NONMMEPOB; KOSNEKLMS TOPHbIX Nopoa.
n MMHepanos, Tabnuua MeHageneesa, y4yebHble hunbmbl, LMdpoBbie 06paszoBaTenbHbIe
pecypcsbil.

TexHuyeckne cpeacTea oby4yeHUs: KOMMNbIOTEP C YCTPOMCTBAMM
BOCMpPOM3BEeAEHMS 3BYKa, NPUHTEP, MYNbTUMEAMA-NPOEKTOP C 3KpaHOM, MyNnbTUMeauniiHas
[A0CKa, yKasKka-npe3eHTep AN npe3eHTauui.

O6opynosaHue nadopatopun n paboymx Mect nadbopaTopun: MEH3YPKH,
NMNEeTKN-KanenbHULUbl, TEPMOMETPbI, MUKPOCKOM, Nynbl, NPeAMETHbIE U NOKPOBHbIE
cTekna, NnaHweTbl AN KanenbHbIX peakumi, GunbTpoBanbHas 6ymara, npoMbiBasiku,
CTEKNSAHHbIE NPOBUPKKN, pe3nMHOBLIE NPOOKK, OHapPUKK, HABOP peakTUBOB, CTEKISAHHbLIE
NanoYku, WTaTmBbl 418 NPOOGUPOK; MeEpPHbIE LMNMHAPLI, BOPOHKM CTEKMSIHHbIE, BOPOHKM
aenvtenbHble uunuHapudeckue (50-100 mn), cTynku ¢ nectukom, hapopoBbie YaLlKu,
NMHUETBI, unbTpbl OymMaxkHble, BaTa, Mapss, YacoBble CTeKNa, 3NeKTPONNTKK,
nabopaTopHbIe LTAaTMBbI, CIMPTOBbLIE FOPENKN, CMIUYKN, NPUBOP ANs NonyvYeHns ra3oB
(v Nnpobupka ¢ razooTBOAHOM TPYOKON), AepxaTenu aAnsa Npobupok, CKNAHKK A5s
XpaHEeHUs1 peakTMBOB, pa3gaToyHble NOTKU; xumMnieckmne ctakabl (50, 100 1 200 mn);
LnaTenu; NUHUETbI; TUrenbHble LWMMLbI; CEKYHAOMEpPbI (Tanmepbl), MepHble NPOBUpkM (Ha
10-20 mn) 1 mepHble Konbel (25, 50, 100 n 200 mn), BogsHasa 6aHsa (unu TepmocTar),
CTEKNSAHHbIE NafioyKn; KOHN4Yeckne Konodbl ana TutposaHus (50 n 100 mn); nHOMKaTOPHbIE
NoNocKM Ans onpeaenenus pH n ctangapTHas MHAMKaATOPHas LWKana; yHMBepcarbHbIn
nugukatop; nunetkm Ha 1, 10, 50 mn (mnun gosatopel Ha 1, 5 1 10 mn), 6GlopeTkn ans
TUTPOBaHUSA, MeanuunHckme wnpuubl Ha 100-150 mn, nabopaTtopHbie n/mnu
aHanuTu4eckue Becbl, pH-MeTpbl, CyLWUIbHLIN WKadg, u gp. nabopatopHoe obopyaoBaHue.

3.2. MHdopmauunoHHoe obecneyeHne peanmsauumn nporpaMmmbl

1. MNabpwmensan,O.C. Xumus : 10-1 knacc : 6a30BbIN ypoBeHb : y4ebHuk / O. C. MNabpuensH, . I
OcTtpoymos, C. A. Cnagkos. — 5-ensg., ctep. — Mocksa : lNpocelyeHne, 2023. — 128c. :
nn.ISBN 978-5-09-107222-8

2. labpuensn,0.C. Xumusa : 11-i knacc : 6a30BbIf ypoBeHb : y4ebHuk / O. C. MabpuensH, U. T.
Octpoymos, C. A. Cnagkos. — 5-ensg., ctep. — Mocksa : [pocselueHue, 2023. — 127c.
:mn.ISBN 978-5-09-103623-7
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4.KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHWUA OBLIEOGPA30OBATEJIbHOU

ANCLUNIIHbI

KoHTponb 1 oueHka pe3ynbTaToB 00y4YeHUs OCYyLLeCTBNsieTCA npenogaBaTenieMm B
npouecce NpoBeAeHUs NPaKTUYECKUX 3aHATUMI M nabopaTopHbix paboT, TecTUpoBaHUs, a

Takxke
uccnegoBaHuUN.

BbINOJTHEHUA

PesynbTathl

oby4atowmmmcs
oByyeHns

nHonBmayarbHbIX
onpepenarT, 4YTO

3agaHuin, NPOEKTOB,
obyvatowmecs  OOSMKHbI

3HaATb,MOHMMAaTb N OEMOHCTPMPOBATb MO 3aBeplUEHUN U3yHeEHUA OUNCUUMITNHBI.

Onsa  dopmupoBaHus,

KOHTpPOIA

M OUEeHKN pe3ynbTaToB OCBOEHUA y‘-le6HOIZ

ANCUMNAMHBI UCMOMNb3yeTCs CMCTEMAa OLIEHOYHBIX MEeponpuATUA, NpeacTasnsowas cobow
KOMMMEKC y4ebHbIX MEeponpuaATUn,
chopmynupoBaHHbix ¢ yyetom PIrO0C CO0 (npeameTHble pesynbTaTbl NO AUCLMMINHE) W

cormacoBaHHbIX C pe3ylnbTaTaMu

obyyeHna wn

oroccrio.
Ne | OK Mogyns/Pasgen/Tem Pesynbtat obyveHus| Tunbl OLEHOYHbIX
a MEpPONPUATUI
| | OcHOBHOE coaepxaHue
1 Paspen 1. OcHoBbl ®opmynuposatk 6a3osbie
CTPOEHUSA BelecTBa MOHATUA U 3aKOHbI XUMUM
1.1 | OKO1 CTtpoeHune atomoB CocTaBnatb 1. Tect «CtpoeHne aTomOB
XUMNYECKUX XUMUYeckne opMysbl | XUMUYECKUX INTIEMEHTOB U
3MEMEHTOB U COeHEHUN B npupoaa XUMMUYECKOWN
npupoaa COOTBETCTBUM CO CBA3NY.
XUMWNYECKOWN CBS3N CTEeNeHbl OKUCNEeHUs |2. 3agaym Ha cocTaBreHue
XUMNYECKUX XUMNYECKUX POPMYIT
3IEMEHTOB, UCXOAsA M3 | ABYXaTOMHbIX COEeANHEHWUN
BanEeHTHOCTN W (okcupgos, cynbdunaos,
3NeKTPOoOTpMLATENbHOC | rmapuaoBUT.M.).
™ 3. 3agaHua Ha
NCMNONb30BaHNE XUMUYECKON
CUMBOJIUKM U
HasBaHun coeguHeHun no
HOMeHKnaType
MeXOyHapoaHOro cor3a
TeopeTU4eCcKon 1 npuKIagHomn
XUMUM N TPUBMATbHBIX
Ha3BaHWN ONs1 COoCTaBneHus
XuMmnyeckmx dopmyn OByx
aTOMHbIX COeaVHEHUN
(okcmaoB, KUCNOT, rTMAPOKCUAOB
WU T.N.)N opyrmx
HeopraHN4YecKnx CcoeanHeEHUN
OTAEeNbHbIX KNaccoB
1.2 | OKO1 Mepunoaunyeckumn XapaktepusoBaTtb 1. Tect «MeTannunyeckne
OKO02 3aKoH 1 Tabnuua XUMUYECKME INEMEHTHI |/HeMeTannnmyeckme CBOMCTBA,
[0.N.MeHpeneeBa B COOTBETCTBMM C UX [3NIEKTPOOTPULATESIbHOCTb U
NonoXXeHnem B CPOACTBO K 3SIEKTPOHY
nepmoamn4yeckKon XUMNYECKUX IIIEMEHTOB B
CUCTEME XMMMUYECKUX |COOTBETCTBME C UX
3NEMEHTOB 3MIEKTPOHHbLIM CTPOEHMEM U
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OK

Mogaynb/
Paspen/Tema

Pesynbtat obyyeHus

Tunbl OLEHOYHbIX
MEpPONPUATUI

0.N.MeHpeneeBa

NonoxeHnem B
nepnoanyeckon cucteme
XUMWNYECKUX INEMEHTOB
0.N.MeHnpeneeBay.

2. [pakTnyeckme 3agaHus Ha
YCTaHOBIMEHWE CBA3WN MeXAyY
CTPOEHNEM aTOMOB
XUMUYECKUX 3MNEMEHTOB U
nepnoanyeckum MU3MEHEHNEM
CBOWCTB XMMMUYECKNX
3NEeMEHTOB U UX COeANHEHUN
B COOTBETCTBUUN C
NONOXEeHNeEM
Mlepnoanyeckon cucrteme.

3. MNpakTunko-
OPVEHTUPOBAHHbIE
TeopeTnyeckne 3agaHus Ha
XapakTepusaumo XUMMUYEeCKNX
anemeHToB:«MeTannuyeckne/
He

MeTannmyeckme CBOMCTBA,
SNEeKTPOOTPMLATENBHOCTb U
CpOACTBO K 3NIEKTPOHY
XUMUYECKUX 3NEeMEHTOB B
COOTBETCTBME C UX
3NEKTPOHHbLIM CTPOEHMEM WU
NONOXEHNEM B
nepuoanyeckon cucteme
XUMUYECKNX 3NEMEHTOB

0.1 .MengeneeBa»

Pa3snen 2. Xumnueckue
PEAKLHNH

Xapaktepu3oBaTtb TUMbI
XUMMYECKNX peaKumi

KoHTponsHas paborta
«CTpoeHue Bewecrsa un
XMMUYECKUEe peakLmu»
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2.1

OKO01
OKO04

Tunbl
XUMUYECKNX
peakunn

CocTtaBnartb peakumm
COeNHEHNs,
pasnoXxeHns obmeHa,
3ameLleHus,
OKUCNNTENbHO-
BOCCTaHOBUTESbHbIE
peakumm

1.3agaun Ha cocTaBneHue
YPaBHEHUN peakuui:

- COeauHeHMs,
3ameLLeHms,
pasnoxeHuns, obmeHa;
— OKUCNUTESbHO-
BOCCTaHOBUTESbHbIX
peakuum c
ncnonb3oBaHMEM MeToaa
anekTpoHHoro 6anaHca.
2.3apauyn Ha pacuet
Maccbl BelecTBa unm
obbéma rasoB no
N3BECTHOMY
KONMMYeCcTBY BELLECTBA,
mMacce unu obbLemy
OAHOro n3
yyYyacTByKOLWMX B
peakuum BeLEeCTB;
pac4yéTbl
Maccbl(06bEMa,
Konuyectea
BELLLECTBA)NpOaYKTOB
peakumn ,ecrnvm opHo
N3 BELECTB MMeeT
npumecu

2.2

onekTponuTuyeckas
anccoumaums wm
WNOHHbIN 0OMEH

CoctaBnsaTtb
ypaBHEeHUs
XUMUYECKNX peakunn
MOHHOro obmeHa c
y4yactmem
HeopraHM4Yecknx
BellecTB

1. 3agaHna Ha cocTaBreHne
MOMEKYIAPHbLIX U NOHHbIX
peakumi C ydacTuem Kucnor,
OCHOBAHUN W CONewn,
YCTaHOBMNEHNE WN3MEHEHNS
KMCNOTHOCTU cpenbl

2. NlabopatopHasa paboTa
"Tnbl XMMUYECKNX

eakymn"

Paszpen 3. Crpoenue un
CBOWCTBA
HeopraHuyecKkux
BelecTs

WUccnepoBartk cTpoeHue u
CBOWCTBA
HeopraHUyecKux selecTs

KoHTponbHas paGorta
«CBoOiNCTBa HEOPraHMYECKUX
BeWecTB»
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3.1

OKO01

Knaccndpukaums,
HOMeHKnaTypa wu
CTPOEHMEe
HeopraHN4Yecknx
BELLIEeCTB

KnaccundgpuumnposaTb
HeopraHnyeckmne
BelllecTBa B
COOTBETCTBUM C UX
CTPOEHNEM

1. Tect «HomeHknatypa un
Ha3BaHWe HeopraHM4ecknx
BELLECTB MCXOOs M3 UX
XUMUYECKO hopmynbl Unm
CcoCTaBfieHNe XUMUYECKOMN
dopMyribl Ucxoas u3
Ha3BaHWSA BeLLEeCTBa No
MeXOyHapoaHOW unu
TpMBManNbHON HOMEHKMNAType».
2. 3agaun Ha pacyer
mMaccoBon Jonu (Macchbl)
XMMUYECKOro aremeHTa
(coegmHeHns)B
Moriekyne(cmecm).

3. MNpakTnyeckne 3agaHus no
Knaccudumkaumm,
HOMEHKNaType u
XMMUYEeCKUM dhopmMmynam
HeopraHM4YecKnx BELLIECTB
Pa3fnYHbIX KNaccos.

4. MNpakTtnyeckne 3agaHuA
Ha onpegeneHve
XUMMUYECKOW aKTUBHOCTMU
BELLEeCTB B 3aBUCMMOCTU
BMOA XMMMUYECKOW CBSA3N U
TMNa Kpuctannnyeckom
peLeTkn

3.2

0KO01
OKO02

DPU3NKO-XMUYECKNE
CBOMCTBa
HeopraHN4Yecknx
BELlecTB

YcTaHaBnmBaTb
3aBUCMMOCTb (PU3MKO-
XUMUYECKMUX CBOMUCTB
HeopraHM4ecKknx
BELLECTB OT CTPOEHUSA
aTOMOB U MOrMeKyn, a
Takke Tuna
Kpuctannuyeckom
peLleTkn

Tect «OcobeHHOCTH
XUMUYECKNX CBONCTB OKCUIOB U
KNCNOT,

OCHOBaHMN, amMdOTEPHbIX
rmapoKCUO0B U conen

2. 3apaHus Ha cocTaBrieHne
YPaBHEHUN XMMUYECKMX
peakuum C yyactmem

NPOCTLIX N CIOXHbIX

HeopraHM4YeckMx BeELLECTB
:OKCMOO0B MeTarnsios,
HemMeTannoB M aMmOTEPHbIX
3NIEMEHTOB ;HEeopraHU4Yeckmx
KMUCIOT, OCHOBaHUN W
aM@OTepPHbIX MMOPOKCUAOB,
HEOpraHNM4YecKnux cornewu,
XapakTepusyroLwmx unx
cBOKMCTBa U CNOCOoObI
NnosnyYeHus.
3.MMpaKTUKo-oprUeHTUPOBAHHbIE
TeopeTnyeckne 3afaHus Ha
CBOMCTBA W nosiyyeHue
HeopraHM4yeckMx BeLLEeCTB
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3.3 | OKO1 oeHTndpukayms NccnepoBaTb 1. NpakTnko-opueHTUpPOBaHHbIE
OKO02 HeopraHn4yecKknx KayeCTBEHHble 3afjaHuns NO COCTaBEHMNIO
OK04 BellecTB peakumnn XUMUYECKUX peakuun ¢

HEeopraHM4Yeckmx y4yacTMEM HeopraHU4YecKux

BELLEeCTB BELLLECTB, MCMNONb3yeMbIX Ons
X maeHTuduKaumm.
2.JTabopaTopHasa pabora:
“UNneHTndukaums
HeopraHM4yeckmMx BellecTB”

4 Paspen 4. Crpoenne u  |WUccnepoeats ctpoeHue n |KontponbHas paborta
CBOMCTBA OpraHMYeCcKuX |CBOMCTBA opraHnueckux |«CTpoeHune u cBoiCTBa
BelecTB BeWecTs OpraHUYeCcKuX BEWEecTB»

4.1 | OKO1.. |Knaccudukauus Knaccudgumumpoatb 1. 3agaHunsa Ha cocTaBrieHne
,CTpOEHME W opraHunyeckme Ha3BaHUN OpPraHM4YecKnx
HOMeEHKMnaTypa BellecTBa B COEOVHEHMI NO TpUBMANbHOWN
OpraHn4Yeckmnx COOTBETCTBUU C UX UNn MexagyHaponHom
BELLECTB CTPOEHMNEM cucTeMaTn4eckom

HOMeEHKNnaType.

2. 3agaHusa Ha cocTaBneHne
MOSIHbIX U COKpaLLEHHbIX
CTPYKTYPHbIX hopMyI
OpraHN4YecKnx BeLLecTB
OTAENbHbIX KaccoB.

3. 3agauu Ha onpegerneHve
npoctenwen opmynbl
OpraHN4yecKom MOoJeKynbl,
ncxogs M3 3NEMEHTHOro
coctaBa(B%)

4.2 | OKO1 CsowcTBa YcTtaHaBnuBaTb 1. 3apaHusa Ha
OKO02 OpraHn4ecknx 3aBNCUMOCTb (PU3UKO- |COCTaBNeHNeypaBHEHUNXMMNY
OK 04 |coeguHeHun XUMNYECKMUX CBONCTB ecKnxpeakummcyyactmemMopraH

OpraHNYecKMX BELLECTB
OT CTPOEHMSI MOMeKyn

N4yeCcKnxeeL,eCTBHa0CHOBaHUM
NXCOCTaBanUCTPOEHMS.

2. 3agaHusa Ha
cOoCTaBneHneypaBHEHNNXUMUY
eCKunxpeakuum, unocTpupytoLL
NXXMMNYECKNECBONCTBACY4ETO
MMeXaHN3MOBNPOTEKaHUALAHH
bIXpeaKUMMnreHeTM4eCKONCBA3
NOpraHMYeCKMXBELLLECTBPA3HbI
XKINaccoB.

3. PacyeTHble 3agayn no
YPaBHEHUAM peakuunn c
y4yacTmeM OpraHU4ecKux
BELLECTB.

4. labopaTtopHas
paboTa‘“‘llpeBpalleHus
OpraHM4Yecknx BeLlecTB

npn HarpesBaHuUn’
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4.3 | OKO1 NoeHTndpukayms NccnepoBaTb 1.I'lpakTUKO-OpUEHTUPOBAHHbIE
OKO02 OpraHn4yeckmnx KayeCTBEHHble 3aJaHuns No CoCTaBIIEHUIO
OK 04 BELLECTB, UX peakunn OpraHNUYecKnx | XMMMYECKUX peakuum c

3HayeHne un coeauHeHUN y4yacTueM opraHuyeckux

NpUMEHEHNE B OTAENbHbIX KNaccoB BELLECTB, B T.4. UCNOSb3YyEMbIX

ObiTOBOMN U ans ux ngeHtTndukaumn B

Npon3BOACTBEHHON, ObITY 1 NPOMbILLIIEHHOCTH

eATeNbHOCTH 2.NlabopaTtopHas

yernoseka paboTta:“UipeHTndmrkaums
OpraHNYecknx coeauHeHuin
oTaenbHbIX Knaccos”

5 Pa3zpen 5. Xapaktepu3oBarb

Kunetnueckue u BANSAHUE Pa3/INYHbIX

TepMOJMHaMU4ecKue (hakTOpOB Ha paBHOBeCHE

3aKOHOMEpPHOCTH M CKOPOCTb XUMUYECKUX

NpoTeKaHus peakumi

XUMUYECKUX peakuuii

5 | OKO1 CkopocTb XapakrepunsoBaTb [pakTnko-opneHTUpoBaHHbIE

0KO02 XUMUYECKMX BNNsSIHME TeopeTnyeckne 3agaHus Ha
peakunin. KOHLIEHTpaLnn aHanus akTopoB, BINAKOLLNX
Xumunyeckoe pearmpyoLmnx Ha M3MEHEHWEe CKOPOCTH
paBHOBeCKE BELLECTB U XUMUYECKON peakuuun.
TemnepaTypbl Ha [MpakTuKo-OpNEHTUPOBAHHbIE
CKOPOCTb XMMWYECKUX |3afaHus Ha MpUMEHEHue
peakuunn npuHumna Jle-lJJatenbe gnga
XapakrepusoBaTtb HaXOoXOEeHWs HanpaeneHns
BNNSIHNE M3MEHEHUS CMELLIEHUs1 paBHOBECUS
KOHLEHTpaumm XUMUYECKOWN peakuumn u
BewWwecTB, peakuuu aHanus akTopos,
cpeabl U BITUAIOLWNX Ha CMELLEeHne
TemnepaTypbl Ha XUMWNYECKOrO paBHOBECUS
cMelleHne
XUMUNYECKOro
paBHOBECUS
6 WccnepoBath UCTUHHBIE
Paspen 6. PactBopbl pacTBOpbI C 3aJaHHLIMU
XapaKTepucTUKamMu

6.1 | OKO1 MNoHAaTMe o PasnunyaTtb UCTUHHbLIE |1. 3apayu Ha
OK02 pacTBopax pacTBOpbl NpUroToBNeHne

pacTBOpOB
2. [NpakTuKo-
OPNEHTUPOBAHHbLIE

pacyeTHOe 3afaHus Ha
AucrepcHble CUCTEMBI
,MCnonb3yemble B ObITOBOW
N NPOU3BOLCTBEHHOW
OEeATeNnbHOCTM YerioBeka
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6.2 | OKO1 WNcecnepoBaHue WNccnepoBaTb JTabopaTtopHas
OK04 CBOWCTB pacTBOpPOB | PU3UKO- paboTa‘“‘llpurotoBneHme
XNMUYeckme pacteopos”
CBOWCTBA
NCTUHHBIX
pacTBOPOB
I | MpodeccnoHanbHO-OPUEHTMPOBAHHOE coAepXXaHue (Coaep)KaHue MpUKNagHoro
MoAyns)

7 Paspen 7. OuenuBatb nocneacTBuA |3awmra Keica (c yyetom byayueil
Xumusa B 6bITy M ObITOBOW U npogeccmoHanbHOM
NpOU3BO/CTBEHHOMW NPOU3BOJICTBEHHO AeATeNbHOCTH)
AeATeNbHOCTU YeNnoBeKa |AeATeNIbHOCTU YeloBeKa ¢

NO3ULUIA IKONOTUYECKOM
6e3onacHocTu
OKO1 XvMus B ObITy 1 OueHuBaTb Kewnc(c yueTom
OKO02 NpPoOn3BOACTBEHHOMN nocnenctemst 6oiToBon |ByayLuien
OKO04 AeATenbHOCTH N NPOM3BOLACTBEHHOW | NpodeccroHanbLHOM
OKO07 yernoBseka [eATeNbHOCTHU AEeATENbHOCTH)
yernoBeka ¢ no3nuun Bo3moXHble TeMb
3KONOrmM4yeckomn KEeNcoB:
©es3onacHocTun 1. MoTenneHune
KnumaTta n
BblCBOOOXOeHMe

rasoBbIX rMapaToB
Byoywume martepuanbl gns
aBua-,MaLlnNHO-U
NpnBopOCTPOEHUS.

3. HoBble maTepuansl

AN COMHEYHbIX

bartapen.

4. JlekapcTBa Ha OCHOBE
pacTUTeNbHbIX NpenapaTos
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