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1. OBIIAA XAPAKTEPUCTHUKA P\ABO‘IEI‘/'I ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

Xumus
(Hazeanue yuebHOU OUCYUNTUHBL)

1.1 Mecrto y4eOHOW  JUCHUILVIMHBI B  CTPYKType  OCHOBHOM
npodgeccMoHATbHON 00pa30BaTe/IbLHOI MPOrPaAMMBI

Pabouass mporpamMma 0011e00pa3zoBaTeNbHON AUCHUIUIMHBL (Janee - pabouas
nporpaMma) SIBISIETCS  00sI3aTENIbHOM  4acThi0  00HIe00pa30BaTENBHOTO — LIMKIIA
obpazoBarenbHOl TiporpamMmbl B cooTBeTcTBUU ¢ PI'OC no cnenmanbrocty 44.02.02
«[IpenogaBanue B HAYAIBHBIX KJIaccax».

TpymoeMKOCTh TUCIUTUTMHBI « XUMUsD» Ha 6a30BOM YpOBHE COCTaBisieT 72 yaca,
3 KOTOpbIX 64 yaca — 0a3oBbIM MOaynb (6 pasnenoB) U 8 4yacoB — MPUKIIATHOMN
monynb (1 pasmen) - «Xumus B OBITY W TPOU3BOJCTBEHHOW JICSITEILHOCTU
4eNIOBEKa», KOTOPBIH  peann3yercs Ha MaTepuange KeHCOB, CBSI3aHHBIX C
DKOJIOTUYECKON  O€30ITaCHOCThIO W OILIEHKOH  IIOCJIEACTBUN  OBITOBOM U
NIPOM3BOJCTBEHHON JAESITENFHOCTH, IO OTpacisaM Oyaymiedl mpodeccrHoHambHON
NEATETLHOCTH 00YYaIOIIUXCSl.

1.2. lHean u miaHupyemblie pe3yJabTaThbl 0CBOEHUS TUCIHUIJIMHBI:

CopnepxaHue TPOrpaMMbl 00111e00pa3oBaTeibHON  AUCHMIUIUHBL  «XHUMHUS»
HalpaBJICHO Ha JOCTHUKEHUE PE3YyJIbTaTOB €€ HU3YyYEHUSI B COOTBETCTBUHU C
tpedoBanusiMu GI'OC COO c¢ yuetom mpodeccuoHanbHon HampaBiaeHHocTn OI'OC

CIIO.

1.2.1. lleau AMCIUTLIHHBI

@opMHUpOBaHUE y CTYIEHTOB IPEACTABICHHUS O XHMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI IPHUHSTHS PEUIEHUH B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOTO IIOBEACHUS B IPUPOJHOU Cpee.

3agauM IMCUMILINHBI:

1) cdopmupoBarh IOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBJIEHUM B OKPYXKAIOWIEHW CpEe, LEJTOCTHOM HAyYHOW KAPTHUHBI MHUpA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTaBIATh (DOPMyJbl HEOPraHMYECKMX M OPraHUYECKUX
BEIIECTB, YPABHEHHS] XUMUYECKUX PEAKIIUNA, OOBACHATh UX CMBIC], HHTEPIPETUPOBATH
pPE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEACHUS  NPOCTEHIINX  XUMHUYECKUX
OKCIIEPUMEHTAJbHBIX  HCCIENOBAHUN ¢  COONIOEHMEM TMpaBuUi  0€30MacHOro
oOpallieHus1 ¢ BEIIECTBAMHU U JJa0OpaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XUMHUYECKOTO XapakTepa H3
pa3IUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHSI CBOEH JIEATENBHOCTH U
XMUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IPOLIECCOB;

6) chopMupOBaTh MOHMMAHUE 3HAYUMOCTU AOCTHMKEHMM XMMHYECKONM HAyKH U
TEXHOJIOTMH JJIs1 pa3BUTHS COLIMATIBHOM U IPOM3BOJCTBEHHOM cep.



1.2.2. NnaHupyemble pe3ynbTaTbl 0CBOEHUA 06Wwe06pa3oBaTe/ibHOU AUCLUNAUHDI B COOTBETCTBUM C

®rocC Cno um Ha ocHose Proc COO

Koa n
HaMMmeHOoBaHue
dopmupyembix

KOMMeTeHLui

MnhaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUMNJIUHDI

O6wue

AvcumnanHapHblie

OK 01. Bbibupatb
cnocobbl
peleHns 3agau
npodeccmoHasnb-
HOM
AeATeNbHOCTH
NPUMEHUTENBHO
K pa3MYHbIM
KOHTEKCTam

B yacTi Tpy40BOro BOCNUTaHUA:
- TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU
MacTepcTBa, Tpyaontobue;

- TOTOBHOCTb K aKTUBHOM JeAaTenbHOCTU
TEXHO/I0TMYECKom n couuranbHom
HanpaB/IeHHOCTH, cnocobHocTb
MHUUMMNPOBATD, NAaHUpoBaTb n
CaMOCTOATENbHO BbIMO/IHATb TaKylo
NeATeNbHOCTb;

- UHTepec K Pa3INYHbIM chepam

npodeccrnoHanbHOM AeATENBHOCTY,
OBnageHne YyHUBEpPCANbHbIMU
NO3HaBaTeNbHbIMU A,ENCTBUAMM:
a) 6a3oBble fIorMueckue aeicTeus:
- camocTtosaTenbHo  dopmynupoBatb M
aKkTyanmMsmMpoBaTb npobnemy, paccmaTpuBaTb
€e BCeCTOPOHHE;

- YCTaHaB/MBATb CYLLECTBEHHbIA NPU3HAK UK
OCHOBaHUA ANA CPaBHEHUSA, KNaccubmKaumm u
0606LeHus;

- onpenenaTb UeNn AeATeNbHOCTW, 3afaBaTb
napameTpbl U KPUTEPUU UX AOCTUKEHUS;

- BbIIBNSAATb 3aKOHOMEPHOCTU U NPOTUBOPEYUUNSA

yuyebHbiMKu

- BNageTb CUCTEMOM XMMMYECKMX 3HAHMW, KOoTopasa BK/KOYaeT:
OCHOBoOMNONAararoWwme NOHATUA (XMMUYECKUI SINEMEHT, aTOM, 3N1EKTPOHHAsA
obonoyka atoma, S-, p-, d-aNEKTPOHHble OpPbUTaNN aToOMOB, WOH,
MOJIEKYNA, BANEHTHOCTb, 3/IEKTPOOTPULLATE/IbHOCTb, CTEMNEHb OKUC/IEHMUS,
XMMUYecKana CBf3b, MOJIb, MOJSIPHAA Macca, MONAPHbIA obbem,
YIrNepoaHbir cKeneT, ¢yHKUMOHANbHaA rpynna, pagukan, wsomepwus,
N3oMepbl, TOMOJIOTUYECKUIA PAf, TOMOIOTW, YINeBoA0pPoabl, KNCAOPOA- U
asoTcoAeprkaliMe coeauHeHus, OMOJIorMYecKkM aKTUBHbIEe BeLlecTBa
(yrneBogbl, Kupbl, 6enKkn), MoHOmMep, MNOAUMEP, CTPYKTYPHOE 3BEHO,
BbICOKOMO/JIEKYNSAPHbIE COEANHEHUSs, KPUCTaNaMdecKkas pelleTKa, TUMbl
XUMUYECKUX  peakumit  (OKUCANTENbHO-BOCCTAaHOBUTE/NbHbIE,  3K30-U
3HA0TEPMMYECKME, peaKkUUn WMOHHOro obmeHa), pacTBOp, 3N1EKTPOMUTLI,
HE3NEKTPO/IUTbI,  3/IEKTPOAUTUYECKAna  AMccoumMauma,  OKUCAUTEND,
BOCCTAHOBUTE/NIb, CKOPOCTb  XMMWYECKOM  peaKkuuu, XMmMmuyeckoe
paBHOBECME), TeopuM W 3aKOHbl (TeopMA XMMWUYECKOTO CTPOEHUS
opraHuyeckux Beulects A.M. BytnepoBa, Teopus 31eKTPOAUTUYECKOMN
auccoumaumn, nepuoaudeckmit  3akoH .M. MeHaeneesa, 3aKoH
COXPAHEHWs MacCbl), 3aKOHOMEPHOCTU, CUMBOJIMYECKMIA A3bIK XMMUU,
daKToNornyeckne CBeAeHMA O CBOMCTBax, COCTaBe, MOJYYEHUU U
6e3onacHom MCNO0/Ib30BaHUNU BarKHEMLWmnx HEeOpPraHMYeCcKux 7]
OpraHNYeCcKnX BELLECTB B ObITy U NPAKTUYECKOM AeATEIbHOCTU YE/I0BEKa;
- YMETb BbIABNATb XapaKTepHble MPU3HAKM U B3aMMOCBA3b WU3YYEHHbIX
NOHATUMN, NPUMEHSATb COOTBETCTBYIOLLME NOHATUA NPU ONUCAHUU CTPOEHUS




B PaCCMaTPMBAEMbIX ABNEHUSAX;
- BHOCUTb KOPPEKTUBbI B [EATENbHOCTb,
OLLeHMBATb COOTBETCTBME PEe3y/bTaTOB LIeNAM,
OLLEeHMBATb PUCKWN NOCNEACTBUN AEATENbHOCTY;
- pas3BuBaTb KpeaTUBHOE MbIlAEHNE NpPU
PEeLIEHNM KUIHEHHbIX Npobaem

6) 6a3oBble uccnepoBaTeNnbCKUe AecTemA:

- B/lafeTb HaBblKaMWU y4yebHo-
nccnenoBaTesIbCKOM n NPOEKTHOM
[EeATeNbHOCTH, HaBblKamu paspelueHun
npobnem;

- BbIABNATb NPUYMHHO-CNEACTBEHHbIE CBA3U U
aKTyannsuMpoBaTb 33434y, BblABUraTb rmnoTesy
€e peleHnn, HaxoauTb aprymeHTbl AOnA
[lOKa3aTe/IbCcTBa CBOMX YyTBEPXKAEHUN,
3a4aBaTb NapameTpbl U KPUTEPUMN PELLEHUS;

- aHa/NM3MpoBaTb MOJly4eHHble B  Xo4e
peWeHMA 3a4aun  pesynbTaTbl, KPUTUYECKU
OLEeHUBaTb nx [OCTOBEPHOCTb,
NPOrHo3MpoBaTb  M3MEHEHME B  HOBbIX
YCNOBUAX;

- ymeTb nepeHocUTb 3HaHKUA B
NO3HaBaTe/NbHYIO W NpaKTUYecKyio obnactu
KU3HEeAeATeNbHOCTH;

- YMeTb MHTErpuMpoBaTb 3HaHMA M3 pPasHbIX
npeAmeTHbIX obnacTel;

- BblgBUraTb HOBble WAewn, npegnaratb
OpUTMHaNbHbIE NOAXOAbl U PELLEHUS;

- CNOCOBHOCTb X MUCNONb30BaAHUSA B
No3HaBaTe/IbHOM U COLMANbHON NPaKTUKe

N CBOMCTB HEOPraHMYECKUX U OPraHUYECKMX BELLECTB U UX NPEBPaLLEHN;
BbIIBNATb  B3aMMOCBA3b  XMMMYECKUX 3HAHUM C  MOHATUAMU U
npeacTaBNeHUAMMN APYTUX eCTECTBEHHOHAYYHbIX NPeaMETOB;

- YyMeTb MCMO/Ib30BaTb HAUMEHOBAHUA XMMMUYECKMX COeANHEHUM
MEXAYyHapoAHOro coto3a TeopeTUYeCKon U MNPUKAAAHON XUMUW U
TPUBMA/NbHbIE HA3BaHMA BaXKHEWMWMX BeELECTB (3TWNeH, aueTUNEH,
rnnuepuH, deHon, dopmanbaerus, yKCyCHas KUCNOTa, TULMH, YrapHbIi
ras, YrneKkucnbl ras, aMMuak, ralweHas W3BeCTb, HeraweHaa W3BEeCTb,
NUTbEeBas CoAa M APYrux), COCTaBnsATb GOPMY/ibl HEOPraHUYECKUX W
OpraHMYeCcKNX BELLECTB, YPAaBHEHUA XMMUYECKUX peakumi, 0OBACHATL MX
CMbICN; MNOATBEPXKAATb XapaKTepHble XMMMUYECKMe CBOMCTBA BeLLECTB
COOTBETCTBYIOWMMMN  IKCMEPUMEHTAMW U 3aNUCAMWU  YPaABHEHUM
XMMMUYECKUX peaKkLnii;

- YMEeTb YyCTaHaBAMBAaTb NPUHAANEKHOCTb U3YYEHHbIX HEOPTraHUYECKUX U
OpraHMYecKMXx BeLecTB K OnpeAeneHHbIM Kaaccam MW rpynnam
COeANHEHWIM, XapaKTepu3oBaTb MX COCTaB W BaXKHellue CBOWCTBa;
onpeaenAtb  BUAbl  XMMMYECKUX CBA3el  (KOBaseHTHasA, MOHHas,
MeTannyYeckan, BogopoAHanA), TUMNbl KPUCTANNUYECKUX PELLETOK BELLECTB;
KnaccuduumpoBaTb XMMUYECKUE PeakLmu;

- cbopmmpoBaTb NpeacTaBNAEHUA: O XMMWUYECKOM COoCTaBaAtoLLen
€CTeCTBEHHOHAYYHOW KapTWHbI MUPA, POAM XMMWUKU B MO3HAHUWU ABNEHUN
npupoabl, B GOPMMPOBAHMM MbIWNEHUA W KYyAbTypbl JMYHOCTU, ee
OYHKUMOHANbHOM  rpaMoOTHOCTM,  HeobxoguMmol  gna  peleHus
NPaKTUYECKUX 33434 M 3IKONOrMYecKM OOOCHOBAHHOrO OTHOLWEHUA K
CBOEMY 34,0POBbtO M MPUPOAHOM Cpese;

- YMeTb NPOBOAUTb pacyeTbl N0 XMMUYECKMM GOopMynam M ypaBHEHUAM
XMMUYECKMX peakunit € WUCNoNb30BaHMEM  GU3MYECKUX  BENYMH,
XapaKTepuM3yoLLMX BELLECTBA C KOIMYECTBEHHOW CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBuA) rasoB, KOAMYECTBA BeLW,ECTBa; MCNOAb30BaTb
CUCTEMHbIE XMMWUYECKME 3HAHMA ONA MPUHATUA PeLleHUn B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMM N UX MPUMEHEHMEM




2. CTPYKTYPA U COOEPKAHME OBLLEOEPA30BATE/IbHOM AUCLIUM/IUHDI
«XUMUA»

2.1. 0O6vem aucuMnaAnHbI U BUADbI y4ebHOo paboTbl

Bug yuyebHoii paboTbi O6bem B vacax
O6bem obpasoBaTesibHOI NPOrpaMmmbl AUCLUNIUHDI 72

B T.4.

OcHOBHOe coaepXKaHue 64

BT. Y.

TeopeTuyeckoe obyyeHune 30
NpakKTUYecKme 3aHATUA 24
nabopaTtopHble 3aHATUA 10

NMpodeccnoHanbHO-OpPUEHTUPOBAHHOE coAepIKaHue (coaepkaHmne

npuKnagHoro moayns) °
BT. Y.

TeopeTnyeckoe obyyeHune 2
NpaKTUYecKne 3aHATUA 4

MpomerKyTouHasa aTtrectaumus (3a4eT C OLLeHKOWN) 2




2.2. TemaTUueCKuUii NaH U coaepKkaHue gUCLUNANHDI

dopmupy
HanmeHoBaHue CopepxaHue yue6HOro martepuana (ocHosHoe n npo¢eccMoHaZIbHO-OPUEHTUPOBAHHOE), N1abopaTopHbie U O6bvem emble
paspenos u Tem NpaKTUYeCcKMUe 3aHATUA, NPUKNAZHOU MOAYb 4yacoB |KomneTteH
umumn
1 2 3 4
OcHOBHOE€ coaepKaHue 64
Paspgen 1. OcHOBbI CTPOEHUA BeLLecTBa 6
Tema 1.1. OcHOBHOe cogepiKaHue 4 OKO01
CTpoeHune aTomoB
XUMWYECKMX Teopetnueckoe obyueHue 2
3N1€MEHTOB U . .
npVPoaa CoBpemeHHas mMogenb CTpPoeHus aToma. CMMBOAMYECKUIN A3bIK XMMWUU. XUMUYECKUI 3N1eMEHT. DNEeKTPOHHasA
MUY ECKOI KoHoUrypaums atoma. KnaccuduKkauma XMMUYECKUX 31eMeHTOB (s-, p-, d-3nemeHTbl). BaneHTHble 3/1EeKTPOHbI. 5
cBA3M BaneHTHOCTb. INeKTPOHHAA NPUPOAa XMMWUYECKOM CBA3WU. INEeKTPoOTPULATEeNbHOCTb. Buabl XMmuyeckon csAsm
(KoBaneHTHasn, MOHHaA, MeTaNnyYeckan, BOAOPOAHas) U cnocobbl ee 06pa3oBaHMs
MpakTUyecKkue 3aHATUA 2
PeweHne 3agaHuii Ha MCMNOAb30BaHME XUMMWYECKOM CUMBOJIMKM M HA3BaHW COeAMHEHWI MO HOMEHKANaType
MEeXAYyHapoAHOro coto3a TEOPETUYECKON M MPUKAALHOM XMMUKM U TPUBMAbHbLIX HA3BAHMW ANA COCTaBAEHMA
XMMUYECKUX POPMYn ABYXaTOMHbIX cOoeAuHeHu (oKkcuaos, cynbdMAoB, MAPUAOB M T.M.) U APYrUX
HeopraHMYeCKNX CoeaMHEHUN OTAENbHbIX KN1acCoB. 2
MpaKTuyeckmMe 3agaHMA Ha YCTaHOBJIEHWE CBA3U MeXAy CTPOEHMEeM aTOMOB XMMUYECKUX ISNEeMEHTOB U
nepuoamMYeckMm U3mMeHeHMemM CBOMCTB XMMUYECKMX 31EMEHTOB N UX COEANHEHUIN B COOTBETCTBUM C NOJIOKEHNEM
Meproamyeckomn cuctemsl.
Tema 1.2. OcHoOBHOE cogeprKaHue 2 OK 01
MNepunoamnyeckni
MpakTUyecKue 3aHATUA 2




3aKOH 1 Tabauua

oW

MeHpeneeBa

MNepuopgmueckasa cnctema xmummndeckux asnemenTos A.U. Mengeneesa. Punsnyeckuii cmoicn Neprogmyeckoro
3akoHa .M. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHUA CBONCTB XMMUYECKMUX 3INEMEHTOB, 06pasyemMbix UMK
NMPOCTbIX U C/IOXKHbIX BELLECTB B COOTBETCTBMU C NONIOXKEHNEM XMMMYECKOTO 3/1eMeHTa B Nepuogmyeckomn cncteme.
MunpoBo33peHYecKoe U Hay4yHoe 3HavyeHue lNepunogndeckoro 3akoHa .. MeHgeneesa. lNporHosbl 4.U.

MeHaeneeBa. OTKPbITUE HOBbIX XUMUYECKUX 31€MEHTOB. 2
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 334aHMUM HA XapaKTepmn3aL Mo XMMNUYECKUX SNEMEHTOB
«MeTannunyeckume / HemeTanInyecKkme CBOMCTBA, 3NEKTPOOTPULATENbHOCTb XMMUYECKUX 3/1EMEHTOB B
COOTBETCTBMMU C UX INEKTPOHHbIM CTPOEHMEM U MOJIOKEHMEM B NEPUOANYECKON CUCTEME XMMUYECKUX 91EMEHTOB
O.U. MeHgeneesa»
Paspgen 2. Xumuueckue peaxkumm 10
Tema 2.1. Tunbl OcHOBHOe cogepiKaHue 4 OKO01
XUMUYECKMX
peaKLuii Teopetnueckoe obyueHue 2
Knaccndumkauma n TMnbl XMMUYECKUX peaKLMin € yd4acTuem HeopraHuveckmx sewects. CocTaBneHne ypaBHEHUN
peakuunii CoeANHEHWA, PA3NOKEHNA, 3aMeLLeHMA, 0OMeHa, B T.4. peaKLMii rOpeHNs, OKUCNEHUA-BOCCTAHOBAEHMUS.
YpaBHeHUA OKMUCNeHnA-BoccTaHoBNeHUA. CTeneHb oknucneHua. OKucamuTenb n BocctaHoButenb. CocTaBieHne u 2
YypaBHMBaHME OKUCNUTENIbHO-BOCCTAHOBUTE/IbHbBIX PeaKLMA METOA0M 3NEKTPOHHOro H6anaHca. OKUCAUTENBHO-
BOCCTaHOBUTE/IbHbIE peakumn B Nnpupoae, NpoOn3BOACTBEHHbIX MPoOLEeCccax U *KU3HeaeATeIbHOCTU OPraHU3MOoB
MpaKTUyeckue 3aHATUA 2
KonunyectseHHble OTHOWEHNA B XMMUKU. OCHOBHbIE KONIMYECTBEHHbIE 3aKOHbI B XMMWU U pacyeTbl MO YpaBHEHUAM
XMMUYECKUX peakumit. Monb Kak eguMHMua Koanyectsa Belectsa. MonapHaa macca. 3aKOHbl COXpPaHEHWA MaccCbl U )
3Hepruun. 3akoH ABoragpo. MonspHbin 06bem rasos. OTHOCUMTENbHAA NIOTHOCTb ra30B. PacyeTbl NO ypaBHEHMAM
XMMUYECKMX peakuuii C UCNOb30BaHNEM Maccbl, 06bema (HopManbHble YCA0BUSA) Fra30B, KOIMYECTBA BELLLECTBA
Tema 2.2. OcHOBHOe cogeprKaHue 4 OKO01
dNeKTpoanuTMYecKa
A AMCCOLMALMA Y Teopetnueckoe obyueHue 2
MOHHbIA 0BMeH TeopuAa aneKTpoAUTUYECKoM guccoumaummn. MoHbl. DNEKTPONUTbI, HEINEKTPOAUTbl. Peakumm MOHHOro obmeHa. 2




CoctaBneHune peaKu,m‘/i MOHHOro obmeHa nyTem COoCtaBieHNA UX NOJNHbIX U COKpaWEeHHbIX UNOHHbIX ypaBHeHMﬁ.
KMCNOTHO-OCHOBHbIE peaKkumu. 3aAaHMF| Ha COCTaB/IEHNE NOHHDbIX peaKLl,VIVI

NabopaTtopHbie 3aHATUA 2

JlabopamopHaa paboma “Tunol xXumuyecKux peakyuii”.

NccnepoBaHMe TMNOB (MO COCTaBY M KOJIMYECTBY MCXOAHbBIX M 06pasyowmxca BewecTs) U NPU3HAKOB XMMUYECKUX 5

peaKkuuit. MpoBeaeHne peakumnii MOHHOro obmeHa, onpeaeneHne cpeabl BOAHbIX PaCTBOPOB. 3a4aHNA HA

COCTaB/IEHME MOHHbIX PeaKLuuit
KoHTponbHas

CTpOEHVIe Bewectsa U XMuMmn4yeCkue peakuymmn 2
pa6oral
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BELLEecTs 16
Tema 3.1. OcHOBHOe cogeprKaHue 4 OKO01
Knaccudmkaums, 6

TeopeTtuuyeckoe obyyeHue
HOMEHKNaTypa 1 P y 2
CTpoEHNE NMpeaMeT HeopraHUYEeCKOM XMMMUK. KnaccudmKaLma HeopraHMYeckux BelecTs. MpocTbie U CIOXKHbIE BELLLeCcTBa.
HEOPraHN4ECKUX  [OcHOBHbIE KNACChl CIOXHbIX BELW,ECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, CONMN). B3auMocBA3b HEOPraHMYEeCKMX
BeLecTs BellecTB. ArperaTHble COCTOAHMA BellecTBa. Kpuctananyeckne n amopPHblie BelecTBa. TUMbl KPUCTANNNYECKUX )

peLweToK (aTOMHanA, MONeKynspHasa, MOHHanA, meTananyeckas). 3aBUCUMOCTb PU3NYECKUX CBOMCTB BELLLECTBA OT

TMMNA KPUCTANIMYECKON PeLleTKM. 3aBUCMMOCTb XMMMYECKON aKTUBHOCTM BELLECTB OT BMAA XMMUYECKOW CBA3M U

TMMNA KPUCTANINYECKON peLleTKM. NpruiYnHbl MHOroobpasma BeLLecTs

MpaKTUyeckue 3aHATUA 2

HomeHKnaTypa HeopraHMYeCKnX BELLECTB: Ha3BaHMe BeLlecTBa UCX0AA U3 UX XMMUYECKOM dopMynbl Nu

COCTaB/IEHME XMMUYECKON GPOPMY bl UCXOAA U3 HAa3BaHMA BeLLeCcTBa No mexayHapoaHon (MIOMAK) nan

TPUBUANbLHON HOMEHKAATYpe. )

PelweHne npaKkTMYECKMX 3a4aHNIN NO KnaccudmKaumm, HOMEHKAATYPE U XMMUYECKMM GOPMYIaM HEOPraHNYECKUX
BELLECTB Pa3/INYHbIX KNAccoB (yrapHbIW ras, YrneKucablit ras, aMmuak, raleHasa M3BecCTb, HeraweHas W3BecCTb,
NUTbEeBas CoAa M APYrux): HasblBaTb U COCTABAATb GOPMYJIbl XMMUYECKUX BELLLECTB, ONPEAENATb NPUHAANEKHOCTb
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K K/accy.
NCTOYHMKN XMMUYeCcKol MHopMaLmu (cpeacTs maccoBo MHGopmaumn, cetb MHTepHeT u apyrue). Mounck
MHPOPMaLMM NO Ha3BaHUAM, MAEHTUPUKATOPAM, CTPYKTYPHbIM hopMynam

Tema 3.2. dusnko- | OCHOBHOE copepikaHue OKO01
XMMUYECKNEe 6
cBOIiCTRa Teopetnyeckoe obyyeHue
HEOPTAHUHECKUX | Metannbi. Obwme Pusnyeckme n xMmmnyeckme CBomcTea metannos. Cnocobbl NoNy4yeHUA. 3HaYeHMe MeTaNoB U
Belecrs HEMeTaNI0B B NPUPOAE U XU3HELeATe/IbHOCTM YesioBeKa M OpraHM3mMoB. Kopposna MeTannoB: BUAbI KOPPO3nM,
CcNocobbl 3aLWMTbl METaNI0B OT KOPPO3UK
HemeTtannbl. Obwme Ppusmyeckme nu xummnyeckme CBOMCTBA HemeTannoB. TUNUYHbIe cBolicTBa HemeTannos IV— VI
rpynn. Knaccuédukauma M HOMEHKNaTypa coeAMHeHW HemeTannoB. KpyroBopoTbl OMOreHHbIX 31eMEHTOB B
npupoge
XMMUYecKme CBOMCTBA OCHOBHbIX K/1aCCOB HEOPTraHUYECKUX BELLECTB (OKCMAO0B, TMAPOKCUA0B, KUCIOT, CONEN U
Ap.). 3aKOHOMEPHOCTN B UISMEHEHMM CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHUM, BbICLUMX OKCUA0B U
rTMAPOKCNA0B
MpaKTUyeckmne 3aHATUA
CocTaB/ieHne YpPaBHEHUM XUMMUYECKMX PEAKLMIMA C y4acTUEM MNPOCTbIX U CNOXKHbIX HEOPraHUYeCKUX BELLECTB:
METaN/I0B U HEMETA/N/IOB; OKCUAOB METANIOB, HEMETAN/IOB MU aMPOTEPHbIX 3/1IEMEHTOB; HEOPraHUYECKMUX KUCOT,
OCHOBaHMM N amPOTEPHDbIX TMAPOKCMA,0B; HEOPFrAaHUYECKUX COMNEN, XapPaKTEPU3YIOLLMX UX CBOMCTBA.
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3aZaHMI Ha CBOMCTBA, COCTaB, NoJjyyeHMe u HesonacHoe
MCNO/Ib30BaHME BaXKHENLLINX HEOPraHMYECKUX BELLLECTB B ObITY M NPAKTUYECKON AeATeNbHOCTU YeloBeKa
Tema 3.3. OcHoOBHOE cogeprKaHue OK 01
NaoeHTndumKauua 6
NabopaTtopHble 3aHATUA
HeopraHMYeCcKux patop
BeLLecTs

JlabopamopHasa paboma «MN0eHMuUuUKayusa HeopaaHUYeCKUX sewjecms».
PeleHune sKcnepMmMeHTaNbHbIX 33434 N0 XMMWUYECKMM CBOMCTBAaM METa/IZIOB MU HEMETANI0B, MO PACNO3HABaHMUIO U
NOJIYYEHUIO COEANHEHNI METANN0B U HEMETAN/OB.
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Mﬂ,eHTMd)MKaLI,MFl HeopraHn4yecCKknx Bewects C UCNONb30BaHNEM WX d)VI3VIKO-XVIMVI‘-IeCKMX CBOVICTB, XapPaKTEePHbIX
Ka4eCTBEHHbIX peaKu,m‘/i. KayecTBeHHble peakuun Ha cynbd)aT-, Kap6OHaT- n xnopma-aHMoHbl, HA KaTMOH aMMOHMUA

KoHTponbHasa .
CsouctBa HeopraHn4YeCKux seLlecrts 2
pa6ora 2
Paspen 4. CTpoeHue 1 cBOMCTBA OpPraHMYEeCKUX BeLecTs 24
Tema 4.1. OcHOBHOe cogeprKaHue 4 OKO01
Knaccudukaums,
cTpoeHHe U Teopetnueckoe obyueHue 2
HOMEHK/aTypa MoABAEHME U Pa3BUTUE OPraHUYECKOM XMMUM KaK HayKu. MpeameT opraHMyeckoi Xumun. MecTo 1 3HaueHue
OpraHM4eCcKknx OpPraHMYecKom XMMUMN B CUCTEME €CTECTBEHHbIX HayK.
BelecTs XMmunyeckoe CTpPOeHMe KaK NopagoK coeguMHeHWss aTOMOB B MOJIEKYNE COMNAacHO MX BaneHTHOCTU. OCHOBHble
NONIOXKEHNS TEOPUM XMMWUYECKOrO CTPOEHMA OpraHu4Yeckmx coeauHeHun A.M. Bytneposa. YrnepoaHblt ckenet
OpraHMYeCcKon MoseKynbl. 3aBUCMMOCTb CBOWMCTB BELLECTB OT XMMMYECKOro CTpoeHuAa monekyn. MNsomepus u 5
N3oMepbl.
MoHATMEe O ¢yHKUMOHanbHOM rpynne. Pagukan. MpuHuMnbl KnaccuduKaumm OpraHMYECKUX CoeauHEHUN.
MeAyHapoaHas HOMEHKNATypa M NPUHUMNbI HOMEHKNATYpPbl OpraHUYeckux coeauHeHuin. [loHATMe 06
a30TCoAeprKaLLMX CoeanHeHMAX, OMONOrMYeckM aKTUBHbIX BelLlecTBax (yrnesopgax, Kupax, b6enkax v gp.),
BbICOKOMONEKYIAPHbIX COeANHEHUAX (MOHOMEP, NOANMEP, CTPYKTYPHOE 3BEHO)
MpaKTUyeckue 3aHATUA 2
HomeHKnaTypa opraHM4eckux coegmMHEHN OTAENbHbIX KNaccoB (HacblWeHHble, HEHACbILWEHHbIE U apoMaTUYecKme
yrneBsoaopoapbl, cnupTbl, GEHONbI, anbAernabl, KeTOHbl, KapboHoBble KUCIOTbl M Ap.) CocTaBNeHWEe MNOHbIX U
COKpPALLLEHHbIX CTPYKTYPHbIX GOPMYN OpraHUYECKUX BELLECTB OTAE/bHbIX KNacCoB, MCMNONb3ys WX Ha3BaHUA NO 2
CUCTEMATMYECKOMN U TPUBMANBHON HOMEHKNATYpe (3TUNEH, aueTUNeH, rnuepuH, peHon, dopmanbaerna, ykcycHas
KMCNOTa, rMnUUH). PacueTbl npocTteiiwen Gopmy/bl OpraH-o MONEKY/bI, UCXOAS U3 3N1IEMEHTHOro cocTaBa (B %)
Tema 4.2. OcHOBHOe cogepiKaHue 12 OKO01
CsolicTBa
Teopetnueckoe obyueHue 6
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OpraHNU4Yeckux
coeuHeHnM

®PU3NKO-XMMMYECKME CBOMCTBA OPraHUYECKUX COeAMHEHMI OTAENbHbIX KnaccoB (0coObeHHOCTU KnaccuduKkaumm u
HOMEHKNATYpbl BHYTPU K/lacca; rOMOJIOTMYECKMIA pAag M oblwas dopmyna; Maomepusn; GU3MYecKMe CBOMCTBA;
XMMUYECKME CBOMCTBA; CNOCODbLI NONYyUYEHUS):

— npegenbHble yrnesoaopoab! (anKaHbl U UMKNOANKaHbl). fopeHne meTaHa KaK OAMH M3 OCHOBHbIX MCTOYHUKOB
Tensa B NPOMbILW/IEHHOCTM U 6bITy. CBOMCTBA NPUPOAHbBIX YI/1€BOAOPOA0B, HAXOXKAEHNE B NPUpPOAEe U NPUMEHEHME
a/IKaHoB;

— HenpegenbHble (anKeHbl, aNKMHbI U anKagueHbl) U apoMaTUYECKME YrneBogopoabl. fopeHue aueTuneHa Kak
MCTOYHMK BbICOKOTEMMNEPATYPHOrO NaMEHM AN CBAPKU U PE3KN METaNNoB

— KMucnopoacoaepKalwme coegmHeHnsn (cnnptbl U peHobl, KApOOHOBbIE KMCAOTbI U 3PUPbI, anbaernibl U KETOHbI,
XuUpbl, yrnesogbl). [pakTMyeckoe NpPUMEHeHUe ISTUNEHININKOAA, TauuepuHa, d¢eHona. [pumeHeHue
dopmanbaernaa, auetanbaernaa, YKCYCHol KMcnotbl. Mblna Kak conu BbiClWMX KapboHoBbIX KucaoT. Motowme
CBOMCTBA MblNa

— asoTcogepKalime coeauMHeHMA (aMWHbI M AaMUHOKWUCAOTbI, 6enku). BbICOKOMONEKyNsipHble COeAMHEHUA
(cMHTEeTUYECKME N BUONOTMYECKM-aKTUBHbIE). MOHOMEP, NOANMMEP, CTPYKTYpHOE 3BeHO. Nonnmepusaums sTuaeHa
KaK OCHOBHOE HanpaB/ieHWe ero NCnoib30BaHuA.

leHeTUYeCcKan CBA3b MeXKAY KNacCaMn OpraHMYeCcKUX cCoeANHEeHUM

npaKTW-IeCKVIe 3aHATUA

CBoWCTBA OPraHMYECKUX COEANHEHWN OTAENbHbIX KNACCOB (TPMBMANbHAs M MeENKAYHAapOAHas HOMEHKNATypa,
XMMUYECKMEe CBOWCTBA, CNOCO6bI NonyyeHus): npedenbHble (a/lkaHbl U LMKAOANKaHbI), HenpeaenbHble (aKeHbl,
a/IKMHbI U anKagueHbl) 1 apoMaTUYECKUE YrNeBoAopOoAbl, CNMPTbl U GeHobl, KapOOHOBbIE KUCIOTbI U 3hUPLI,
anbAernabl U KeToHbl, aMUHbl U AMUHOKUC/IOTbI, BbICOKOMONEKYNAPHbIE COeAMHEHUA. 3aZlaHUA Ha COCTaBAeHue
YPaBHEHUI XMMUUYECKUX PEAKLIUIA C y4aCTUEM OPraHNYECKUX BELLECTB Ha OCHOBAHMUM UX COCTaBa U CTPOEHMA

CocTaBneHne cxem peakuuit (B TOM 4ucie Mo NpenioKeHHbIM LLenoYKam NpeBpPaLLeHnin), XapaKTepusyowmx
XMMMUYECKME CBOWMCTBA OPraHMYECKUX COefMHEHUN OTAE/bHbIX KNAccoB, CNOCOOblI MX MONYYEHUA WU Ha3BaHWe
OpPraHMYeCcKNX COeANHEHWUI NO TPUBUANBHOM MU MEXAYHAPOAHOM CUCTEMATUYECKON HOMEHKNAType.

PeweHne nNpPaKTUKO-OPUEHTUPOBAHHLIX TEOPETUYECKMX 33a[aHMMA HA CBOMCTBA OPraHUMYECKUX COoeauHEHUN
OTAEeNbHbIX KNaccos
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NaboparopHasa paboTa

JlabopamopHasa paboma “lNpeepaweHuUs op2aHuU4ecKUx eeuwjecmes npu HazpeeaHuu".
MonyyeHne 3TUNEHA W U3Yy4YEeHUE ero CBOWMCTB. MoaenupoBaHWE MONEKYN U XMMUYECKMX NpeBpalleHUMh Ha
npuMmepe 3TaHa, 3TUAEeHa, aueTuaeHa 1 ap.

Tema 4.3. OcHOBHOe cogeprKaHue OKO01
NpeHTMduKaums
OpPraHNYECKMX Teopetnueckoe obyueHue
setiects, ux BuoopraHuyeckme coeguHeHus. MNpumeHeHMe M Buonoruyeckaa posb yrnesofoB. OKUCNeHMEe YyrnesogoB —
sratenme v MCTOYHMK SHEPIUU KMBbIX OpraHn3moB. O6nacT NpUMeHeHWs amMUHOKUCAOT. MpeBpalleHna H6enKkos nNuUwmM B
gpmmersze 8 opraHusme. bruonornueckne oyHKumMn 6enkos. buonornyeckne GyHKUMM KUPOB. Posb OPraHNMYECKON XMMUK B
bITOBOM peweHun npobaem nuwesor 6eaonacHoCTH
NpPou3BOACTBEHHO
W feAaTeNnbHOCTU Ponb opraHMYeckom XMMUM B pelleHnn npobnem sHepreTnyeckor 6e30MacHOCTU, B Pas3BUTUM MeELMULMHDI,
HE/I0BEKA CO3aHMM HOBbIX MATEPUANoB, HOBbIX UCTOYHMKOB IHEPTUU (aNIbTEPHATUBHbIE UCTOYHUKM 3Heprum). ONacHOCTb
BO34EMCTBUA Ha KMBble OpPraHM3Mbl OpPraHMYECKMX BELLECTB OTAE/bHbIX KaaccoB (yrnesomoposbl, ChMpTbl,
beHoNbl, XI0pOpraHNUYeckne NpPous3BOAHbIEe, anbaernabl M Ap.), CMbICA MOKasaTena npeaenbHO AO0NyCTUMOM
KOHLEHTpauum
NabopaTtopHbie 3aHATUA
JlabopamopHas paboma: “UdeHmugpuKayua opaaHu4ecKux coeduHeHuli omoesnbHbIX Knaccos”
NpoeHTUdMKaLMA OpraHNYecKnX CoOeANHEHNN OTAENbHbIX KAaccoB (Ha NpUMepe anbherngos, Kpaxmana, YKCyCHOM
KMCNoTbl, 6€NKoB M T.NM.) C MUCNONb30BAHUEM MUX PUINKO-XMMUYECKUX CBOWMCTB M XAPaAKTEPHbIX KayeCTBEHHbIX
peakuunii. [eHatypaumusa 6enka npu HarpesaHuu. LiBeTHble peakuum 6enkoB. BO3HWMKHOBEHWE aHANIUTUYECKOTO
CUTHANA C TOYKM 3PEHUA XMMMUYECKMX MPOLECCOB MNPU MNPOTEKAHUW KauyeCTBEHHOW pPeaKuuu, MO3BONAIOLLEN
NOeHTMOMLMPOBATL NPEeA/IOKEHHbIE OPraHUYecKue BeL,ecTBa
KoHTponbHana o
CTpYKTypa 1 CBOUCTBA OPraHUYECKUX BeLLecTs
pa6orta 3
Paspen 5. KuHetuueckue n TepmogmHammyeckme 3aKOHOMEPHOCTU NPOTEKAHMUA XMMUYECKUX peaKLmii

14




CkopocTtb OcHOBHOe coaepXKaHue OK 01
XUMUYECKNX
peakumn. Teopetnueckoe obyueHue
Xumunyeckoe
paBHoBeCHe CKOpOCTb peaKkuun, ee 3aBUCMMOCTb OT Pa3/INYHbIX GAKTOPOB: NPUPOAbI PeArnpyoLWmMX BELLECTB, KOHLLEHTPaLMK
pearnpyloLwmx BeLWecTs, TemnepaTypbl M NAOWAAN PEaKLMOHHON NOBEPXHOCTU. TenaoBble 3PPeKTbl XMMUYECKUX
peakuMin. IK30- U SHAO0TEPMUYECKME, PeaKLMN.
O6paTMMOCTb peakuuit. XMmUYeckoe paBHOBECME M €ro CMelleHue noa, AeUCTBMEM pPasnyHbIX (GaKTopoB
(KOHUEHTpaLMA peareHTOB WMAW NPOAYKTOB peakuuun, AaBneHwe, TemnepaTtypa) ANA CO34aHMA ONTUMaNbHbIX
YCN0BUIM NPOTEKAHMA XMMMYECKMX NpoLueccoB. MNpuHumn Jle WWaTtenbe
MpaKkTnyeckne 3aHATUA OK 01
PeweHne NpaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHWUMA Ha aHanAu3 (aKTOpPOB, BAMAIOWMX HA M3MEHEHWE CKOPOCTU
XMMMUYECKOM peakuuu, B T.4. C MO3ULMA IKONOTMYECKM LenecoobpasHoro noseneHua B ObITY U TPyAoOBOM
0eATeNbHOCTU B LENAX COXPaHEHUA CBOETO 340P0BbA M OKPYKatoLWen NPUPoLHON cpeabl.
PeweHne npakTUKO-OPUEHTMPOBAHHBLIX 33a4aHMA Ha NpumMeHeHune npuHumna Jfle-LWatenbe pna HaxoxaeHuA
HanpaB/NEeHUA CMELLEHUA PaABHOBECUS XMMUYECKON peakumMm M aHanu3 ¢GakToOpOoB, BAMAIOWMX Ha CMelleHue
XMMMYECKOro paBHOBeECUA
Paspen 6. PacTtBOpbI
Tema 6.1. OcHOBHOe cogepiKaHue OKO01
NMoHaTne o
pacTeopax Teopetnueckoe obyueHue

PactBopeHuMe KaKk Ppusnko-xmmmyecknin npouecc. Pactsopbl. Cnocobbl NpUroToBaeHns pacTBopos. PacTBopmmocTb.
MaccoBas [0nA pacTBOpPeHHOro BewiectBa. CMbICA MOKasaTena npegesbHO AO0MYCTUMOM KOHLEHTPAuuuM U ero
MCNO/Ib30BaHMeE B OLLEHKE 3KOI0rnyeckom besonacHocTu.

MpaBuna akonormyeckn uenecoobpasHoro noseaeHUa B ObITy M TPyAOBOM AEATENbHOCTM B LLENAX COXpaHeHuA
CBOEro 340pOBbsS W OKPYKaloWen nNpuPOAHOM cpeadbl; OMNACHOCTb BO3AENCTBMA Ha KUBble OpPraHM3mbl
onpefeneHHbIX BeLLecTs.

PeweHne nNpPaKTUKO-OPMEHTUPOBAHHbBIX PACYETHbIX 3a4aHWM HA pPacTBOpPbl, WUCNO/Ab3dyeMble B ObiTOBON M
NPOM3BOACTBEHHON AEATENBHOCTU YENOBEKA
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Tema 6.2. OcHOBHOE cogeprKaHue 2 OKO01
UccnepoBaHue
CBOVICTB PacTBOPOB NabopaTtopHbie 3aHATUA 2
JlabopamopHasa paboma «lpu2omossieHue pacmeopoes».
MpurotoBneHMe pacTBOPOB 3afaHHOM (MaccoBOW, %) KOHUEHTpauMm (C NPaKTUKO-OPUEHTUPOBAHHbLIMM 5
BOMpPOCaMM) 1 onpegeneHne cpeabl BOAHLIX PAacTBOPOB.
PelweHue 3aga4 Ha NPMroToB/IEHME PACTBOPOB
MNpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHUue (coaeprKaHue NPUKAAZHOro moayns)
Paspen 7. Xumusa B 6bITYy M NPOM3BOACTBEHHON AEATE/NIbHOCTU YeNoBeKa 6 OKO01
Xumuna B bbiTy 1 |OcHOBHOE copeprKaHue 6
Npou3BOACTBEHHO
 peatenbHoctn  |TeopeTnuyeckoe obyyeHue 2
yesioBekKa
HoBelwne [OCTUNKEHUA XMMUYECKOM HAyKM M XMMMUYECKoW TexHonormu. Ponb xumuum B obecnevyeHuu
3KOIOTMYECKOW, IHEepPreTUYeCcKom 1 nuuieBort 6e3onacHoOCTM, PasBUTUM MeauUMnHbL. MNpaBuna Nnoucka M aHanu3a 5
XMMMUYECKON MHPOPMALMM M3 Pa3ANYHBIX MCTOYHMKOB (HayyHaa M y4yebHO-HayyHaa AuTepaTypa, CpencTsa
MaccoBoMn MHbOpPMaLUUK, ceTb MHTepHeT)
MpaKTuuyeckune 3aHATUA
MoncK W aHanM3 KencoB O MPUMEHEHUM XMMMUYECKMX BeLWecTB M TeXHONOorMhn C ydyetom bByayuien
NPodeccMoHaNbHOM [eATENbHOCTM MO TeMaM: BaXHellue CTPOUTEeNbHble MaTepuanbl, KOHCTPYKUMOHHbIE
MaTepunanbl, KPAacku, CTEKNO, KEpaMMUKA, MaTepuanbl ANA SNEKTPOHUKM, HAHOMATEepPUanbl, TEKCTUNbHbIE BOJIOKHA, 4
MCTOYHWUKM SHEPTUN, OPFraHMYECKNE U MUHEpPaNbHble yA06peHua, NeKapCcTBEHHbIEe BeLLecTBa, ObITOBas XMMUA.
3awuTa: MNpeacTaBneHme pesynbTaToB peLleHna KencoB B Gopme MUHU-A0KNAAA C Npe3eHTaunemn
MpomeKyTouHaA aTTecTauma No AUcuunianHe (3auer c oueHKoMn) 2
Bcero 72
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3.YCJOBUSI PEAJIM3AILIMA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM

JUCHMUILIAHBI

3.1. TpeGoBaHusl K MaTEePHAJTbHO-TEXHMYECKOMY O0ecredeHH IO

Peanuzanus nporpamMmbl  00111€00pa30BaTENbHON JTUCIUIUIMHBI TIPEAIoaraet

HaJuyue yueOHOoro KabuHeTa
1. [TocagouyHbie MECTa IO KOJIMYECTBY 00YJarONTUXCS;
2. Paboune MecTo mpernojaBaTesis

OobOopynoBanne y4eOHOro KaOuHeTa (HAIJISIAHbIE MIOCOOUS):

1.KommuiekT yueOHO-HarISIHBIX TOCOOUI (OPTPETHI YUCHBIX )

2. KOMIIEKT 37I€KTPOHHBIX BUIEOMATEPHUAIIOB

3. 3aanus I KOHTPOJIBHBIX padboT

4. IIpodeccroHanbHO-OPUEHTUPOBAHHbIE 3aJaHUS

5. MynpTMeaniiHbie 00yJaromye nporpaMMbl U 3JIEKTPOHHBIE yueOHbIE
U3JJaHUsl 10 OCHOBHBIM pa3/iesiaM

6.Bunieoponuku o oTAeIbHBIM TEMaM

7. Ilpe3eHTanuu K OT/I€IbHBIM TEMaM

8. Tabmuma JI.11. MennaeneeBa

3.2. HudopmanuonHoe odecnieueHue o0yuenusi. [lepeueHb pekoMeH1yeMbIX
y4eOHbIX u31anuii, UHTepHEeT-pecypcoB, 10NOJTHUTEILHOM JIUTEPATYPbI

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

1. Xumus, 10 xnacc/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
Axmmonepnoe obmectBo «M3aarenbetBo «lIpocBemenuney, 2020 I

2. Xumwus, 11 xnacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemenuney, 2020 T

JOHNOJIHUTEJIBHBIE MATEPHUAJIBI

1. Xumwusi(6a30BbIi ypoBeHb).Peanmzarus oOpa3oBaHus: METOJUYECKOE TTOCOOUE IS

yuutens / Kaepuna A. A., [luuyruna I'.B.; mox pen. I'. B. ITuuyrunoii. M. :
OI'BHY «MHcTuTyT cTpateruu pasButus oopazoanus PAO», 2022 81 c.: ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://edsoo.ru/rabochie-programmy/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklas
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4. KOHTPO/1b U OLEHKA PE3Y/IbTATOB OCBOEHUA OBLLEOEPA3OBATE/IbHOW
ANCUUNTUHDbI

KoHTponb U oOlleHKa pe3yiabTaTOB OOY4YEHHUS OCYIIECTBISETCS

B IIpoIiecce

IPOBEJCHUS MPAKTUYECKUX 3aHIATUN U JIaOOPaTOPHBIX PabOT, TECTUPOBAHUS, a TAKKE
BBITMIOJHEHHsI 00Yy4alOIUMUCA MHIWBUIYabHBIX 33JaHUM, MPOEKTOB, UCCIIEOBAHUMN.
Pesynbrarel 00y4eHUsT OMPEnemnsitoT, 4TO 0OyJaronIuecs: JOJKHBI 3HATh, IOHUMATh H
JIEMOHCTPUPOBATH 110 3aABEPILICHUN U3YyUYECHUS TUCLHUTLINHBI.

st popMupoBaHuUs, KOHTPOJS W OIICHKH PE3yJIbTaTOB OCBOCHHUS Y4eOHOM
JUACLUIUIAHBI KCMOJIB3YETCSI CUCTEMAa OLIEHOYHBIX MEPOINPUSITUNA, MPEICTABISIONIAS
co00l KOMILIEKC y4eOHbIX MEPONPHUSITHI, COTJIACOBAHHBIX C Pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBanHbix ¢ yduetom DPI'OC COO (mpeameTHble pe3yibTaThl IO
mucuurnie) u @I'oC CII0.

XHMHYECKHX 3JICMEHTOB
.. MenneneeBa

Ne OK Moaysb/ Pesysibrar Tunbl OLUEHOYHbIX MePOoNPUATUIA
Paspen/Tema obyueHusn
| | OcHOBHOe copepiKaHue
1 Paspen 1. dopmynmposatb
OcHoBbI 6a3oBble NOHATUA U
CTpoeHuA 3aKOHbI XMMUK
BeliecTsa
1.1 |OK |Crpoenue CocraBnars xummnueckue |1. Tect «CTpoeHre aTOMOB XUMHUYECKUX
01 aTOMOB (hOpMyYJIBI COSTMHEHUN B |JIEMEHTOB M MPUPOIa XUMUUYECKON CBS3M».
XUMHYECKHX COOTBETCTBHH CO 2. 3a1aym Ha COCTABIICHNE XUMHYECKUX
3JIEMEHTOB U CTETEeHbIO OKHCIICHUS (dbopMyI IBYXaTOMHBIX COEIMHEHUN
npupoa XUMHYECKHUX 3JIEMEHTOB, |(OKCHUIOB, CyIb()HUIOB, TUAPUIOB H T.I1.).
XUMHYECKOH WCXOJs U3 BAJIGHTHOCTH U |3. 3aJaHusl Ha UCIIOJIb30BaHUE XUMHYECKON
CBS3U ANEKTPOOTPHUIIATETILHOCTU |CHMBOJIUKH U HA3BaHUN COCTMHEHHI 110
HOMEHKJIaType MEXIyHapOIHOIO CO03a
TEOPETUYECKON U NPUKIIATHON XUMUHU U
TPUBUAIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMHYECKHUX (OPMYIT ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB, CYJIb(HUIOB,
THAPUIOB U T.IL.) ¥ IPYTHX HEOPTaHUUECKUX
COEIMHEHM OTAENBHBIX KJIAcCOB
1.2 | OK |[lepuonnyeckuii | XapakTepu3oBaThb 1. Tect «Metammnyeckue / HEeMETaJUTMUECKHUE
01 3aKOH U XUMHUYECKHE JIEMEHTHI B |CBOMCTBA, JIEKTPOOTPHUIIATEILHOCTD U
Tadyuia COOTBETCTBHUH C UX CPOJCTBO K AJIEKTPOHY XUMHYECKHUX
H.N. MOJIO)KEHUEM B 3JIEMEHTOB B COOTBETCTBHUE C UX
Menneneena MEPUONYECKON CUCTEME |3JIEKTPOHHBIM CTPOCHHUEM U MOJOKEHUEM B

MIEPUOIUYECKON CHCTEME XUMUYECKHUX
anemenToB J[.M. Menaeneepay.

2. [TpakTryeckue 3aJaHusl Ha yCTAaHOBJICHUE
CBSI3U MEXIY CTPOCHHEM aTOMOB
XUMHUYECKHX HIEMEHTOB U NEPUOANYECKUM
M3MEHEHUEM CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COEAMHEHUHN B COOTBETCTBUU
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Ne OK Moaynb/ Pesynbrar TuUnbl OLEHOYHbIX MEePONpPUATHIA
Pasgen/Tema obyyeHus
¢ nosoxxenueM llepronnueckoit cucreme.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IJaHUs Ha XapaKTEePU3aLIUI0
XHMHYECKHX 3JIEMEHTOB: «MeTammmaeckue /
HEMETaJNIMYSCKUE CBOMCTRA,
AIEKTPOOTPHUIIATEIHHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B MIEPUOJINYECKON CUCTEME
xuMudeckux ayemenToB .. MenaeneeBay
2 Pasgen 2. XapakrepusosaTtb Tunbl (KoHTponbHas pabota
Xumunueckue XUMUUYECKUX peaKLuit «CTpoeHue BelecTBa U XMmnu4eckue
peakuuu peakuun»
2.1 | OK Tuner CocraBnsiTh peakiuu 1. 3agaun Ha cocTaBiIeHUE YPaBHEHUI
01 XUMHUYECKHUX COCIMHCHMS, PA3JIOKEHUS, | PCAKITHN:
peakiui oOMeHa, 3aMEIICHMS, — COCJIMHEHMS, 3aMELIEHUs, Pa3JI0KEeHMUS,
OKHUCIIUTENLHO- o0OMeHa;
BOCCTaHOBUTEIIb — OKHCJIMTEIBHO - BOCCTAHOBUTEIIHHBIX
HBIE pEaKIun peaKIuii C CTIOJIL30BAaHUEM METO/1a
AIEKTPOHHOTO OaiaHca.
2. 3a1auu Ha pacyeT MaccChl BEIIECTBA WU
00béMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECCTBA,
Macce Wi 00BbEMY OJTHOTO U3 yYaCTBYIOIIUX
B PEAKIIMH BEIICCTB; PACUETHI MACChI
(06béma, KoMYecTBa BEIIECTBA) MPOILYKTOB
peaKIy, €CIIM OJTHO U3 BEIIECTB UMEET
puMecu
2.2 Onexrponautnue |CocTaBiATh ypaBHEHUS 1. 3ananus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U
cKast XUMHUYECKUX PEaKITUN WOHHBIX PEAKIUHA ¢ y9aCTHEM KHUCJIIOT,
JIUCCOIMAIUS U |HOHHOT'O OOMEHa C OCHOBAaHMH U COJIEH, yCTaHOBIICHUE
WOHHBIA OOMEH |ydacTHEM W3MEHEHUS KUCIOTHOCTH CPEIIbI
Heopranmdeckux Beuiects (2. JlabopaTopnas pabora "THIIBI XUMHUECKUX
peakuuid"
3 Paspen 3. Uccneposartb cTpoeHue u (KoHTponbHas pabota
CtpoeHue u CBOMCTBA HEOpPraH. «CBOICTBA HEOPraHUYECKUX BELLECTB»
CBOMCTBA BeLLecTB

HeopraH.Bew-B
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Ne OK Moaynb/ Pesynbrar TuUnbl OLEHOYHbIX MEePONpPUATHIA
Pasgen/Tema obyyeHus
3.1 | OK |Knaccuduxanus |Knaccudurmpo- 1. Tect «HomeHKaTypa u Ha3BaHUE
01 ¥ HOMEHKJIaTypa |BaTh HEOPraHUYEeCKUe HEOPraHMYECKUX BEIIECTB UCXO/S U3 UX
U CTPOCHHE BEIIECTBA B COOTBETCTBUH |XMUMHUUYECKON (OPMYIIBI MITH COCTABIICHUE
HEOpPraHW4yec- |C UX CTPOCHHUEM XUMHUYECKON (GOpMYJIIbI UCXO/I U3 HA3BaHUS
KHUX BEIIECTB BEIIECTBA 110 MEXKTYHAPOHOHN HIIN
TPUBUAIBHON HOMEHKJIIATYpe».
2. 3agauu Ha pacyeT MaccoBOM 10M (MaccChl)
XUMHUYECKOTO AJIeMEHTA (COSTUHEHHUSI ) B
MoOJIeKyJie (CMech).
3. IlpakTrueckue 3a7aHusl 1O
KJaccu(uKalu, HOMEHKIAType U
XUMHUYECKUM (hopMyriaM HeOpraHM4eCKHX
BEIIECTB PA3IUYHBIX KIIACCOB.
4. ITpakTrueckue 3aJaHus Ha ONPEACIICHUE
XUMHYECKON aKTUBHOCTH BEIICCTB B
3aBHCHMOCTH BUIa XUMHUECKOH CBSI3U U THIMA
KPUCTAIUIMYECKOM PELIETKH
3.2 |OK ®duzuko- VYcranaBnuBaTh 1. Tect «OcoOEHHOCTH XUMHUYECKUX CBOWCTB
01 XUMUYECKHE 3aBUCUMOCTH (PU3HKO- OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
CBOMCTBA XUMUYECKUX CBOMCTB TUAPOKCHUJIOB U COJIEH».
HEOpraHuvec HEOPraHWYECKUX BeIIeCTB (2. 3ajaHus HA COCTABJICHUE YPaBHEHMI
KHUX BEIIECTB OT CTPOEHUS aTOMOB H XUMHYECKHUX PEAKIIHA C y4aCTHEM MPOCTHIX U
MOJIEKYJI, @ TAKXKE TUIMAa  |CJIOKHBIX HEOPTaHMYECKUX BEIIECTB:
KPUCTAIITUIECKON OKCHJIOB METAIIJIOB, HEMETAJIJIOB U
pelieTku aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX
KHCIIOT, OCHOBaHUH 1 aM(POTEPHBIX
TUIPOKCHI0B, HEOPTAaHUYECKUX COJIEH,
XapaKTePU3YIOIINX UX CBOHCTBA U CIIOCOOBI
MOJIy4EHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYECKHe 3a1aHNs Ha CBOMCTBA U
MOJIy4eHUE HEOPTaHUYECKUX BEIECTB
3.3 |OK Nnentudukanu |MccmenoBath 1. [IpakTHKO-OpHUEHTUPOBAHHBIC 3aaHUS IO
01 s KAueCTBEHHBIC PEAKIINN  [COCTABICHHUIO XUMUYECKUX PEAKITUH C
HEOpPraHWYEeCKH |HEOPTaHWYECKUX BEIIECTB |y4acTHEM HEOPraHMYECKUX BEIIECTB,
X BEIIECTB UCIOJIb3YEMBIX ISl UX UICHTH(PUKAIUH.
2.JIaboparopnas padota: “UneHTrduKams
HEOPraHUYECKHX BEIIeCTB”
4 Paspen 4. UccnepoBatb ctpoeHue u |KoHTponbHas pabora
CrpoeHue u CBOICTBa OpraHM4yeckux |«CTpoeHue u CBOMCTBA OPraHUYECKUX
CBOMCTBA BeLlecTs BeLLecTs»
OpraHu4YecKkunx
BeLLecTB

20




Ne OK Moaynb/ Pesynbrar TuUnbl OLEHOYHbIX MEePONpPUATHIA
Pasgen/Tema obyyeHus
4.1 | OK Knaccudukanus | Knaccudpunuposars 1. 3aganust Ha coCcTaBICHUE Ha3BaHUN
01 , CTpOEHUE U OpraHMYEeCcKHe BEIIECTBA B [OPraHUYECKUX COETUHEHUH M0 TPUBHAILHOM
HOMEHKJIATypa [COOTBETCTBHUH C UX WJIH MEeKIYHAPOTHOM CUCTEMATHUECKOM
OpPraHUYECKUX |CTPOCHHEM HOMEHKJIAType.
BEILIECTB 2. 3aj1aHus Ha COCTABJICHUE MOJHBIX U
COKpAIIECHHBIX CTPYKTYPHBIX GOPMYIT
OpPraHMYECKUX BEIIECTB OT/ICIHHBIX KIACCOB.
3. 3amauu Ha ONpeaeIeHUE MPOCTEeUIIeH
(hOpMyITbI OPraHUYECKOM MOJICKYITBI, HCX OIS
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK CaolicTBa YcranaBnuBaTh 1. 3amanus Ha cocTaBIeHUE YPaBHEHUH
01 OpPTaHWYECKUX |3aBUCUMOCTH (PU3UKO- XUMHYECKHUX PEAKIIHiA C y4aCTHEM
COETMHEHUIT XUMHYECKHUX CBOMCTB OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH HX
OpraHUYECKUX BELIECTB OT |[COCTaBa U CTPOCHUSI.
CTPOEHUS MOJIEKYJI 2. 3a1aHus Ha COCTABJICHUE YPaBHEHUHN
XUMHYECKHUX PEAKIIHiA, WILTIOCTPUPYIOIIHX
XMMHUYECKHE CBOICTBA C yUeTOM MEXaHU3MOB
MPOTEKAHUS JJAHHBIX PEaKluil U
TEeHETUYECKOM CBSI3U OPraHUYECKUX BEILIECTB
Pa3HBIX KIIACCOB.
3. PacueTHble 3a1auu IO ypaBHEHUSIM
peaKiuii ¢ ydacTueM OpraHMYECKUX BEIIECTB.
4. JTaboparopnas padota “IIpeBpamieHus
OpPraHMYECKUX BEIIECTB IPU HarpeBaHuu"
4.3 | OK Nnentndukanu |MccmenoBath 1.IIpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS 10
01 s OpTaHMYECKHX |KAYECTBCHHBIC PEAKIIMH  |COCTABICHHUIO XUMUYECKUX PEAKITUH C
BEIIECTB, UX OpPraHUYECKUX y4acTUeM OPraHUYECKUX BEIECTB, B T.4.
3HAYCHHUE U COCIMHEHUH OTACNBHBIX  |HCIIOB3yEeMbIX JUIS UX HICHTU(UKALIUY B
NPUMEHEHHUE B |KJIACCOB OBITY U IPOMBIIIIIEHHOCTH.
OBITOBOI 1 2.JIaGopatopHas paborta: “Unentudukanus
MIPOU3BOJCTBEH OpPraHUYECKUX COCAUHEHUN OTIIEIbHBIX
HOU KJIacCcoOB”
NEeSITEIIbBHOCTH
YeloBeKa
5) Pa3nen S. XapakTepu3oBaTh
KuHernueckue |BiausiIHUE PA3JIMYHBIX
H (¢akTopoB Ha
TePMOIMHAMMY |paBHOBECHE H CKOPOCTH
ecKHe XHUMHYECKHX peaKIui
3aKOHOMEPHOCT
U MPOTEeKAHUSA
XHMHYECKHX
peakuui
5 |OK Cxopocth XapakTepus3oBaTh [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE
01 XUMHYECKHX BIIUSTHUE KOHIICHTPAIIMK  |3aJaHus Ha aHAIH3 (aKTOPOB, BIUSIOMIUX HA
peakuui. pearupyronux BelecTB U |U3MEHEHNE CKOPOCTH XUMHUUECKON peaKIIiH.
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Ne OK Moaynb/ Pesynbrar TuUnbl OLEHOYHbIX MEePONpPUATHIA
Pasgen/Tema obyyeHus
XumMuueckoe TEeMIIEpaTyphl Ha CKOPOCTh | [IpakTHKO-OpHEeHTUPOBAHHBIE 3aJaHHSI HA
paBHOBECHE XUMHYECKUX PEaKIUi npuMmeHenue npuniuna Jle-Ilarense aist
XapakTepu3oBarth HAXOXJICHUS HAIIPABJICHUS CMEIICHUS
BIIMSTHUEC H3MEHCHHUS PaBHOBECHSI XUMHYECKOW PEaKIINy 1 aHAJIN3
KOHIIEHTPAIIUU BEHIeCTB, |(aKTOPOB, BIHSIONINX HA CMEIICHHE
PEeaKIK CPe/Ibl U XUMHUYECKOTO PAaBHOBECHS
TEMIIEPaTyphl Ha
CMENICHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3znen 6.
PacTBOPHI € 3aJaHHBIMH
PacTBOopbI
XapaKTepUCTUKAMU
6.1 | OK [Tonsitue o Paznuuare uctuHHbBIC 1. 3amaun Ha TPUTOTOBJICHUE PACTBOPOB.
01 pacTBopax pPacTBOPHI 2. [IpakTUKO-OPUEHTUPOBAHHBIE PACUCTHHIE
3a/IaHMs Ha TUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIC B OBITOBOM U
MIPOM3BOJICTBEHHOM JCATEIHHOCTH YEJIOBEKa
6.2 | OK UccnenoBanue |MccnenoBats hu3uko- JlabopaTtopHnas pabota
01 CBOMCTB XUMUYECKHUE CBOMCTBA “IIpuroroBieHue pacTBOpoB”
pacTBOpOB WCTUHHBIX PacCTBOPOB
Il | IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COePKaHue (cogepKaHue PUKJIAHOTO MOIYJIs1)
7 Pa3znea 7. OuenuBarb 3ammTa Keiica (¢ yuerom Oyayueit
Xumus B ObITY |[OCJIEACTBUSA npodeccuoHaATLHOM JesITeJIbHOCTH)
H OBITOBOM U
NMPOW3BO/ICTBEH |IIPOU3BOICTBEHHOMI
HOM JeITeJIbHOCTH
JesITeJIbHOCTH |YeJIOBeKa ¢ MO3UIUii
4YeJI0BeKa 3KO0JIOTHYECKOM
0€30MacHOCTH
OK Xumus B ObiTy  |O11€HUBATH Keiic (¢ yuerom Oynymieit mpodeccroHambHON
01 u MOCTIEACTBHS OBITOBOM |/1€ATETHHOCTH)

MIPOU3BOJICTBEH
HOH
eITEIbHOCTH
YyelIoBeKa

Y POU3BOACTBEHHOMN
ACATCIIBHOCTHU
YeJIOBEKA C MO3UINI
AKOJIOTUYECKOM
0e30macHOCTH

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTeruieHue KIMMaTa U BHICBOOOXKICHUE
ra3oBbIX TMPATOB CO JHA OKEaHa.

2. Bynymue matepuaisl A aBua-, MalIuHO- U
MPUOOPOCTPOCHUS.

3. HoBble MaTepHabl AJisi COJTHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE PAaCTUTEIIbHBIX
rpenaparoB
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5. JUCT JONOJJHEHUHN U N3BMEHEHUM

Ne
n/n

JlaTa
BHECEHHUA
u3MeHeHus /
JOMOJTHEHH ST

OcHoBanue

Conep:kanue u3sMeHeHUsI
/

JAOIMOJTHECHUSA

JIuua, noaTBep:KIa0mue
H3MEHEeHHe / JOMOJTHEeHne

[Ipencenarens
TIK
(Pamunus,
uHUYUanLl,
noonucy)

3aM. qupeKkTopa
1o y4eOHO
pabore
(Damunus,
uHuyuavl,
noOnucyh)
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