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COJIEPKAHUE,

. OBIIAS XAPAKTEPUCTUKA PABOYEHU ITPOI' PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCLIUTTIIIMHBI

. CTPYKTYPA 1 COAEPXXAHUE
OBIIEOBPA3OBATEJIbHOM JTUCLIUTIIIMHBI

. YCJIOBHA PEAJIM3ALIMU ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JTUCLIUTIIIMHBI

. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHHA
OBIIEOBPA3OBATEJIbHOM JTUCLIUTTIIMHBI

. JIMCT JOIOJHEHUU U UBMEHEHHH












2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJILHOI

JANCHUIINHBI «XUMUS»

2.1. O6beM qMCUMINVIMHBI U BHABI Y4€0HOI paGoThI

Bun yueOHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUILTHHBI 72
B T.4

OcHoBHoOe conep:RkaHHe 64
BT 4.

TeopeTudeckoe oOydeHue 30
OPaKTUIECKUE 3aHATUS 24
nabopaTopHbIE 3aHSITHS 10
IIpodeccHoHATHHO-OPHEHTHPOBAHHOE COAEPKaAHHE (CoAepKAHHE p
NMPHUKJIATHOT0 MOIYJIAA)

BT 4.

TeopeTudecKkoe oOydeHue 2
OPaKTUYECKUE 3aHATUSA 4
IMpomexyTouHas aTrecTanus (3a4€T C OLIEHKOMN) 2




2.2. TemaTUUYECKUIA NNaH U coaepKaHUe UCLUNUHDI

dopmupy
HaumeHoBaHue CopepaHue yuebHoro matepuana (0cHoBHoe u NnpodeccMoHaNbHO-OPUEHTUPOBAHHOE), NabopaTopHbie U O6bem emble
pa3penos u Tem NpaKkTUUYECKMEe 3aHATUA, NPUKNALHON MOAY/b 4YacoB [KomrneTeH
Lmm
1 2 3 4
OcHOBHOe copepKaHue 64
Pasaen 1. OCHOBbI CTPOEHMA BeLwecTBa 6
Tema 1.1. OcHoBHOE coagepKaHue 4 OKO01
CTpoeHMe aTOMOB
XUMUYECKMX TeopeTtnueckoe obyueHue 2
3/1eMEHTOB U . .
npUposa CospemeHHas moZenb CTpoeHus aToma. CUMMBOIMYECKUM A3bIK XUMUW. XMMUYECKUI 31eMeHT. DNeKTpoHHas
CUMUECKOM KOHpUrypauma aToma. KnaccubuKkaumsa XMMMUYECKUX 3/1eMeHTOB (s-, p-, d-afiemeHTbl). BaneHTHble 3/1eKTpOHbI. 5
cessm BaneHTHOCTb. DNEKTPOHHAA NPMpoda XMMMUYECKOMN CBA3W. DNeKTPoOoTpUUaTeAbHOCTb. Buabl XxMmuueckol ceasm
(KoBaneHTHanA, MOHHaA, MeTalInYecKas, BoAopoAHas) 1 cnocobbl ee obpasosBaHmA
MpakTnueckmne 3aHATHA 2
PelweHre 3a4aHUIN Ha WMCMONb30BAaHUE XUMUYECKOM CMMBOJIMKM W Ha3BaHUM COeAMHEHUN MO HOMEeHKNaType
MeXAyHapo4HOro coks3a TeOPeTUYECKOM W MPUKAAAHOM XMMUM U TPUBMA/NbHLIX Ha3BaHUM A8 COCTaBAEHMA
XMMUYeckmMx Gopmyan  ABYXaTOMHbIX coeAuHeHun (okcmpos, cyabduaos, rMOpUAoBE W T.M.) WU APYrux
HeopraHMYecKnX coegMHeHNM OTAeNbHbIX K1acCoB. 2
MpaKTUYeckMe 3adaHMA Ha YCTaHOBAEHME CBA3M MeXAy CTPOeHMEeM aTOMOB XMMMUYECKMX 3/1eMeHTOB W
nepuoaAnNYECcKMM M3MEHEHNEM CBOMCTB XMMMNYECKUX 3/1eMEHTOB N UX COeAUHEHWNIN B COOTBETCTBUM C MONOMNKEHMEM
MepuoanyYecKom cucTemsl.
Tema 1.2. OcHoBHOE coaepKaHue 2 OKo01
Mepuoanyecknin
2

MpakTnueckmne 3aHATHA










K Knaccy.
NCcTOUHMKM Xnmmndeckolt MHpopmMaLumm (cpeacTe maccoBon MHPopmMaumu, ceTe MHTepHeT n apyrue). NMounck
MHbOPMaLMM MO Ha3BaHUAM, MAEHTUDMKATOPAM, CTPYKTYPHbIM dopmynam

Tema 3.2. Pusuko- | OCHOBHOe coaepKaHue OKO01
XMMUYeCKMe
o Teopetnueckoe obyueHue

CBOMCTBA

HEOPTAHMHECKUX  IMeTannbl. OBlwme dusHMUecKre U XMMMUYECKME CBOMCTBA MeTannoB. Cnocobbl NoNyYeHus. 3HaYeHe MeTaIoB 1

BellecTs HEMETa/I/IOB B MPUPOJE U XKUSHEAEATE/IbHOCTU Ye/NOBEKa M OpraHnsMoB. Kopposus mMeTannoB: BUAbI KOPPO3WUK,
crnocobbl 3alUTbI META/I/IOB OT KOPPO3UK
HemeTtannbl. Obwme dpusmyeckme M XMmMmn4ecKkMe CBOMCTBA HEMeETaNN0B. TUMKUYHbIE cBoMCcTBa HemeTaanos IV— VI
roynn. Knaccudukauus M HOMEHKNaTypa cCoeAMHeHUM HemeTansoB. KpyroBopoTbl 6MOreHHbIX 3/1eMEHTOB B
npupoae
XMMKYECKMEe CBOMCTBA OCHOBHbIX K1aCCOB HEOPraHUYEeCKUX BeLLecTB (OKCUAO0B, TMOPOKCUA0B, KUC/IOT, CONEN U
Ap.). 3aKOHOMEPHOCTU B USMEHEHWMUN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeAUHEHMMN, BbICLUMX OKCUAOB U
rTMAPOKCUAOB
MpakTnueckmne 3aHATHA
CocTaBneHWe ypaBHEHUMN XMMMUYECKUX PeakUMU C y4acTMeM MNPOCTbIX WU CAOMHbIX HEOPraHUYECKMUX BELLECTB:
MeTa/I/IOB U HEMETA/I/IOB; OKCUAOB METa//IOB, HEMETA/I/IOB U aMbOTEPHbBIX 3/1eMEHTOB; HEOPTraHMYECKMX KUC/IOT,
OCHOBaHMM N aMbOTEPHbIX TMAPOKCUAOB; HEOPraHUYECKUX CONEM, XapaKTEPU3YIOLLMX X CBOMCTBA.
PelleHWe NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMN Ha CBOMCTBA, COCTaB, Nosy4YyeHMe U HBesonacHoe
MCNO/Nb30BaHME BaXKHEMLLINX HEOPraHMYECKUX BELLECTB B BbITY M NPaKTUYECKON AeATeNbHOCTU YeloBEeKa

Tema 3.3. OcHoBHOE coaepKaHue OKo01

NaeHTUIUKaLMS
JlabopaTtopHble 3aHATUA

HeopraHU4YecKux parop

BELLECTB

JlabopamopHasa paboma «MdeHmupukayua Heop2aHUYECKUX 8ewiecme».
PelleHMe aKcnepMmeHTa bHbIX 33434 N0 XMMUYECKMM CBOMCTBaM MeTa/l/IoB MU HEMETaN/10B, MO PAacrno3HABaHMIO U
NoNyYeHMIO COeAUHEHNIM MeTa/lIoB U HeMeTa /0B,
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OpraHUYecKmnx
coegMHEeHWUM

PU3MKO-XMMUYECKME CBOMCTBA OpraHMYECKUX CoegMHEHUN OTAeNbHbIX KnaccoB (0cob6eHHOCTU KaaccuduKaumm m
HOMEHKNATypbl BHYTPWU K/aacca; roMosorMyecknin psag v obwaa dopmyna; nsomepusa; dUM3MYECKMe CBOMCTBA;
XMMMYECKME CBOMCTBA; cnocobbl NoayvyeHUA):

— NpegenbHble yrnesoaopoabl (aflkaHbl U LMKAOaNKaHbl). [opeHWe MeTaHa KaK OAMH M3 OCHOBHbIX MCTOYHUKOB
Ten/ia B NPOMbILWAEHHOCTU U BbITy. CBOMCTBA NPUPOAHbIX YI1EBOAOPOA0B, HAXOXKAEHME B MPMPOAE U NMPUMEHEHWE
a/NIKaHoOB;

— HenpegenbHble (aNKeHbl, aAKMHbI U anKagMeHbl) U apoMaTUYecKue yriesodopoabl. flopeHWe aleTUNeHa Kak
WCTOYHUK BbICOKOTEMMEPATYPHOIO NAaMeHU 4N CBAaPKU U Pe3KU MeTa 0B

— KMcaopoacoaepKalipe coeamHeHma (cnnpTbl M peHobl, KapbOHOBbIE KMCAOTbI U 3pUpbI, anbaernabl U KETOHbI,
Xupbl, yrnesodbl). [pakTUyeckoe MpPUMEHEHUe 3TUNEHIIMKOAA, [AUuepuHa, d¢eHona. [pumeHeHne
dopmanbaernaa, auetanbaernaa, YKCYCHoM KuUcaoTbl. Mblna Kak COIM BbICWMX KapbBoOHOBbIX KucnoT. Motowwme
CBOMCTBa Mbl/a

— asoTcodepKalwme coeAuHeHUA (aMMHbl WU aMMHOKMUCAOTbI, 6enKkn). BbicOKOMONEKyAsipHble coeANHEHUSA
(cMHTeTMYecKMe M BUoNOrMYeCcKU-aKTMBHbIE). MoHOMep, NOMMeEp, CTPYKTypHOe 3BeHO. MNoaMmepmsauma sTUAeHa
KaK OCHOBHOE HanpaB/ieHWe ero UCno/Ib30BaHumA.

leHeTUYeCcKas CBA3b MeX Ay KAaccaMm OpraHMYeCKUX coe ANHEHUM

MpakTnueckmne 3aHATHA

CBOWCTBA OpraHMYECKUX COeAMHEHUIM OTAE/NbHbIX KAaccoB (TPMBMANbHAA WM MeXAyHapogHas HOMEHKAaTypa,
XMMMUYECKME CBOMCTBA, cnocobbl NonydeHUs): NpedenbHble (anKaHbl M UUMKAOANAKaHbl), HenpeaebHble (anKeHbI,
a/NKMHbl U a/IkagAMeHbl) U apoMaTUYecKMe YraesoAopodbl, cnnpTel U ¢eHobl, KapboHOBbIe KUCAOTbI M 3dUpbI,
anbgerMapl U KeTOoHbl, aMMUHbl U aMWHOKMC/IOTbI, BLICOKOMOJIEKY/IAPHbIE COeaMHEHMA. 3aaHMA Ha COCTaB/leHUe
YPaBHEHUI XMMUYECKUX PeaKLM C y4acTUEM OpraHUYeCKMX BELLECTB HAa OCHOBAHWM UX COCTaBa U CTPOEHMS

CocTaBneHWe cxemM peaKkuuMin (B TOM YMcAe MO MPenNoKeHHbIM LLeMoYKam MpeBpalleHUi), XapaKTepusyowmx
XMMMUYECKME CBOMCTBA OPraHMYECKUX COeAMHEHUMM OTAE/bHbIX KAaccoB, cnocobbl MX MOJIYYEHWA U Ha3BaHWe
OpraHMYeCKNX Coe ANHEHUI MO TPUBMANBHOM UIN MeEXAYHAPOAHOM cUCTEMaTUYECKOM HOMEHKAaType.

PelwleHMe nNpPaKTUKO-OPUEHTUPOBAHHbIX TeOpPeTUYECKMX 3aZaHMM Ha CBOMCTBA OPraHUMYECKUX CoegMHEHUMN
OTAeNbHbIX KNaccoB

13







OKO01

PacTBopeHMe KaK PpU3MKO-XMMUYeCKUI npoLlecc. PactBopbl. Cnocobbl NpUroToBAEHWS pacTBOpoB. PacTBopumOCTb.
MaccoBass 4018 pacTBOPeHHOro BellecTBa. CMbICN MOKasaTens nNpedenbHO AOMYCTUMOM KOHLIEHTPauUUM U ero
MCNO/Ab30BaHMeE B OLIEHKE 3KOJIorMYecko besonacHoCcTH.

MNpaBKaa 3KoAOrMYecKn LesiecoobpasHoro noeseneHUs B 6bITy M TPyLOBOM AeATENbHOCTM B LIE/AX COXpaHeHMA
CBOEro 340pOBbA W OKpy)Kaloweh npupoaHOM cpedpl; OMacHOCTb BO3LAEMCTBMA HAa KUBble OpraHU3Mbl
onpeAefieHHbIX BELLECTB.

PelwleHMe NpPaKTUKO-OPMEHTUPOBAHHbLIX pacyeTHbIX 3aJaHWM Ha pacTBOpbl, WUCMoAb3yemble B 6bITOBOM WU
NpoOW3BOACTBEHHOM AeATENbHOCTU Yel0BEKA

CkopocTtb OcHOBHOE cogeprKaHue

XMMUYECKMX

peakuui. TeopeTtnueckoe obyueHue

Xnmmnueckoe

paBHoBecHe CKOpOCTb peaKuUMK, ee 3aBUCUMOCTb OT Pasz/iNyHbIX GaKTOPOB: NpUpPoabl Pearnpytowmx BeLWEeCTB, KOHLEHTpaLMK
pearvpylowmx BeLLecTs, TeMnepaTypbl U NAOWAAN PeaKLMOHHON NoBepXHOCTU. Tennosble 3¢ddeKTbl XMMUUYECKUX
peaKkumit. IK30- U SHAOTEPMMUYECKUE, peaKLMK.
O6paTMmocTb peakuui. XMMUYECKOoe paBHOBECME W €ro cmelleHWe Mnog AeNCTBMEM PasAMYHbIX ¢$aKToOpoB
(KOHUEHTpaUMA peareHTOB WAW MPOAYKTOB peaKuuK, OaBlAeHWe, TemnepaTypa) ANA CO3Z4aHUSA ONTMMasbHbIX
YC/NIOBUI NpOTEKaHUA XMMUYeCKMX Npoueccos. MpuHumn Jle LaTenbe
MpaKkTuueckue 3aHATUA OKO01
PelleHWe NpPaKTUKO-OPMEHTUPOBAHHbLIX 33a4aHWM Ha aHaAM3 ¢GaKTOpPOB, BAMAKOWMX Ha WM3MEHEeHMe CKOPOCTU
XMMMUUYECKOM peakuuu, B T.4. C MO3ULMA 3KOJNOTMYECcKM LenecoobpasHoOro nosedeHuAa B 6bITy M TpyaoBOM
OEeATENIbHOCTU B LIe/IIX COXPaHEHMA CBOETO 340POBbA M OKpYKatoLle NpUpoaHoM cpeapbl.
PelweHne nNpPaKTUKO-OPUEHTUPOBAHHbLIX 3aJaHWM Ha MNpumeHeHMe MpuHUmMna Jle-laTtenbe Ana HaxoxkaeHuA
HanpaB/ieHMA CMeLLeHMA PaBHOBECUA XMMMYECKOM peaKuMn WM aHanmM3 ¢aKTopoB, BAMUAIOWMX HA CMelleHMe
XMMWYECKOro paBHOBeECUS

Paspen 6. PactBopbl

Tema 6.1. OcCHOBHOE cogeprKaHue OK 01

MoHsaTHne o

pacTBOpax TeopeTtnueckoe obyueHue
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Tema 6.2. OcHOBHOE coaepKaHue 2 OKO01
UccnepgoBaHme
CBOIICTB PacTBOPOB JNlabopartopHble 3aHATUA 2
JlabopamopHasa paboma «[lpuzomoeneHue pacmeopoe».
MpurotoBfeHWe pacTBOpPOB 3agaHHOM (MaccoBoM, %) KOHUEHTpauun (C MPaKTUKO-OPUEHTUPOBAHHbLIMM 5
BOMpocamu) 1 onpedeseHue cpedbl BOAHbIX PacTBOPOB.
PelweHure 33434 Ha NPUroToBaAEHWE PacTBOPOB
MpodeccnoHanbHO-OPUEHTUPOBAHHOE COAEpPKaHUe (coaepKaHUe NPUKNAZHOTO MOAYNA)
Pasgen 7. Xvumuna B 6bITY M NPOU3BOACTBEHHOW AEATEIBHOCTM YesioBeKa 6 OKO01
Xumuna B 6bITy 1 |OCcHOBHOE copepKaHue 6
NpPOWN3BOACTBEHHO
" pestenbHocTn  |TeopeTnueckoe obyyeHune 2
yenoBeKa
HosellumMe [OOCTMMNEHUA XUMUYECKOM HayKM W XMMUYECKOM TexHonoruu. Posb xumum B obecnedyeHun
9KOJIOTMYECKOM, SHEepreTMYECcKon 1 Nuwesoi 6e30MacHOCTH, Pa3BUTUM MeAWUMHbL. [paBuaa NoMcKa U aHaaM3a 5
XMUMMYECKOM MHOOPMALMN M3 Pas/IMUHBIX MCTOYHUKOB (HaydHaa W ydyebHO-HaydyHaa AuTepaTypa, CpeAcTsa
MaccoBoM HPopMaLmK, ceTb MHTepHeT)
MpakTnuyeckmne 3aHATHA
MOMCK W aHaAU3 KEeMCOB O MPUMEHEHUMM XUMUYECKUX BELEeCTB W TexXHO/NOrMin C  ydeTom byayuien
npodeccuoHanbHOM AEATENbHOCTM MO TeMaM: BaXKHeMllMe CTpouTe/ibHble MaTepuaibl, KOHCTPYKLMOHHbIE
MaTepurasibl, KpacKM, CTEK/O, KepaMmMKa, MaTepmabl A8 31eKTPOHWKK, HaHOMaTepuaabl, TEKCTUbHbIE BOIOKHa, 4
NUCTOYHMKM BHEPruM, OpraHnYeckne U M1HepasibHble yaobpeHusa, NeKapcTBeHHble BellecTBa, 6bIToBas XMMMKSA.
3awmrTa: MNpeacrtaBaeHMe pesyabTaToOB pelleHUs Kencos B popme MMHU-A0KNAAa C Mpe3eHTaumeln
MpomeKyTouHana aTTectayma no agucumunimHe (3auer) 2
Bcero 72
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3.YCJIOBUSI PEAJIU3ALIMY TIPOT'PAMMBI OBILIEOBPA3OBATEJILHOIA
JUCHUATLIMHBI

3.1. TpeOoBaHNsI K MATEPHATBHO-TEXHHYCCKOMY 00€CIICYCHUIO

Peanuzanus nporpammbl 001€00pa30BaTeNbHON MUCHMILIMHBI MTPEANOIaracT
HAIAYME YYeOHOTO KaOMHETA:

1. TlocagouHble MecTa MO KOJMYECTBY 00YUAOIIUXCAL.

2. Pabouue mecTo npenoaaBarens

O6opynoBanne yueOHOro KabnHeTa (HArJIsIAHbIC TOCO0HST):

1. KoMmnekT yueOHO-Haris AHBIX MOCOOU (MMOPTPETHI YUEHBIX )
2. KoMIJIEKT 3JIEKTPOHHBIX BUICOMATEPUATIOB

3. 3agaHus JUisl KOHTPOJIBHBIX PAa0OT

4. TlpoheccrnoHanbHO-OPUCHTUPOBAHHBIE 33 JaHUS

5. DNEKTpOHHbIC YYeOHbBIE U3IaHUS [TO0 OCHOBHBIM pa3jieiiam
6.Buaeoposivku mo oTAeIbHBIM TEMaM

7. IIpe3eHTanuu K OTACIBHBIM TEMaM

8. Tabmuma J1. 1. Menpaeneera

3.2. HNudopmanuonHoe odecneyenue o0yqyenus. Ilepedenn pekoMeH yemMbIxX
y4eOHbIX u3nanmii, UHTepHeT-pecypcoB, J0NOJTHUTEILHOMH JIUTEPATY Pbl

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

1. Xumus, 10 knace/ I'abpuensa O.C., Octpoymo WU.I"., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenney, 2020 T
2. Xumus, 11 knace/ N'abpuensa O.C., Octpoymo U.I'., Cnankos C.A.,
AxknuonepHoe oduectBo «M3mnarensctBo «IIpoceemenney, 2020 T

JOHOJIHUTEJBbHBIE MATEPHUAJIBI

1. Xumus(6a30Bblii ypoBeHb). Peanuzanus oOpa3oBaHus: METOAMYECKOE MOCOOUE ISt
yuntens / Kasepuna A. A, [Inuyruna ['.B.; mon pen. I'. B. [Tnuyrunoi. M. :
OI'BHY «MuctutyT cTpareruu pa3suths oopazoBanus PAOy, 2022 81 c.: wi.

U D®POBBIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 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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5. JIMCT JONOJIHEHUHN 1 N3MEHEHUI

No

n/n

Mara
BHECEHHS
H3MeHeHHd /
JAOMOJIHEHHS

OcHoBanue

Coaep:xaHue U3MeHeHHs
/

AOMOJIHEHUSA

JIuna, noaTBep:RaaOIMIHE
H3MEeHeHHe / JOMoJIHeHHue

IIpencenarens
LK
(Pamunus,
UHUYUATBL,
noontcsy)

3am. nupekTopa
1o y4eOHOM
pabore
(Camunus,
UHUYUAIIbL,
noontcsy)

23



