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MNOSCHUTEJBHAS 3AIIUCKA

MporpamMma y4yebHOro npeamMeTra Mo XMMWM A4S 7 K/1acCOB COCTaBfieHa Ha OCHOBE
®efiepanbHOrO  rocyAapCcTBEHHOro  06pa3oBaTeNlbHOr0  CTaHAapTa  OCHOBHOMO — 06LUero
obpasoBaHus, nporpaMmmbl no xummm O. C. MabpuensHa (O. C. MabpuensH, L. B. AkcéHosa, .
I". OcTpoymoB «[MpumepHas nporpamma Kypca XvMumn ana 7 knacca» — M.: lNpoceeLleHue,
2021), Ha ocHOBe (hefepanbHOV paboyeil MporpammMbl BOCMUTaHWS, MPOrpammMbl BOCMUTAHUS
MKOY «CenuHckas cpefHas o06Lleobpa3oBare/ibHas LWKOMa» M C YYETOM  KOHLENUMK
npenogaBaHns y4ebHOro npeamerta «XuMus» B 06pa3oBaTe/lbHbIX OpraHm3aumsx Poccuiickoi
defepaumn.

OO6HOBNEHME LWIKO/IBHOrO 06pa3oBaHWsA, B TOM 4YWC/E XMMUYECKOro, Harnpas/ieHO Ha
co3fjaHne ONTUMa/IbHbIX YCNOBUIA A1 YAOBNETBOPEHNA MOTPEOHOCTEN KaXA0ro yYeHuka, Ans
(hopMMPOBaHMSA €ro BCECTOPOHHEro WHTepeca, A4S PasBUTUA YesloBeKa C HOBbIM YPOBHEM
CO3HaHWA, aKTMBHO Y4YaCTBYHOLLEro B Npeobpa3oBaHUM MUPa, CMOCOOGHOTO K CaMOOLIEHKE W
KpUTUYECKOMY MblLneHnto. CofepxkaHne Kypca XMMUKM Kak y4ebHoOro npeamera hopmmpyeTcs,
ncxoaa M3 00WMX Ueneil obpa3oBaHUs, BOCMUTaHMS U PasBUTUA NIMYHOCTM, BK/IOYAOLMX
(hopMMpoOBaHMEe Hay4HbIX B3rNA40B Ha MNPUPOAY W 06LWeCTBO, LEHHOCTHbIX COLMaibHO-
3HaYMMbIX OPUEHTALMIA, NPUBUTME FYMaHHbIX B3rN1S40B Ha OKPYXKAIOLLLYIO AeACTBUTENbHOCTD.

XUMUYeCKne 3HaHNS HeOOXO0AMMbI KaXKLOMY Ye/I0BEKY, OHW ONpefenstoT pauoHaibHOe
NoBeAeHNe YenoBeka B OKPYXatoLLein cpefie, He06X0AVMbl B MOBCEAHEBHOW >XU3HW. [TNaBHOM
npo6nemMoil B MpenofaBaHUN XUMUW SBNSETCA MEPErpy>XeHHOCTb Kypca OCHOBHOM LUKOJbI.
Pelwntb 3Ty Npo6/seMy MOXHO C MOMOLLbIO MPONeLeBTUYECKOro Kypca. HeobxoammocTh ero
BBeEeHWSA Bbl3BaHa HECKO/IbKUMU NPUUYUHAMMU:

e C/TOXKHOCTbLIO MPOrpaMMHOro marepuana;

e COKpaLLEeHVeM KOMyecTBa y4ebHbIX Yacos;

e YMeHbLLEHNEe KOMMYECTBA XUMUYECKOT0 3KCNEepMMEHTA Ha YPOKaX;

e VICK&XXEHNEM 3HAHWI LUKO/IbHUKOB, MOYEPNHYTLIX 13 CPEACTB MaccoBOM MH(OpMaLmm
eLlé 10 3HaKOMCTBA C NPeAMETOM «XUMUA».

Peann3auus npegmera Cnoco6CTBYeT MOBbILEHWIO MOTMBaUUW M MO3HABaTe/IbHOM
aKTMBHOCTM YyalMXCca MNPU U3YYeHUU OCHOBHOrO Kypca XuMuu. poneaeBTUYUECKUA Kypc
XUMUN XOTA M HOCUT OOLLEKYNbTYPHbIA XapakTep WM He CTaBWUT 3afadvy npodeccroHaIbHOW
MOArOTOBKM 00YyYaroLLMXCA, TEM He MeHee MO3BOJIAET UM OMpPeLenMTbCAa C BbIGOPOM npotunns
obyyeHns B cTapwlen LWKone. ONa AOCTMXEHUS 06pa3oBaTe/lbHbIX Pe3y/bTaTOB Ha OCHOBE
CUCTEMHO-AEATENIbHOCTHOIO NOAX0Aa, KOTOPbIA SBASETCA OAHWM M3 OCHOBHbIX MEXaHW3MOB
peanmsaymn roC OO0, MOXHO UCNOMb30BaTb TEXHOMOMMIO AeaTeNbHOCTHOro Metoga (TAM)
— MeAarornyeckMin MHCTPYMEHTapUA yunTens, CNOCOOCTBYIOLMIA BK/IKOYEHUIO Y4allMXcs B
YyUYebHY0 [eaTe/IbHOCTb Ha OCHOBE MeTOAa PedIeKCMBHON CaMOOpraHu3aumMm 418 YCBOEHWS
rNy6oKNX 1 NPOYHBIX 3HAHWIA NO NPeAMETY.

OBIIAS XAPAKTEPUCTHUKA YUYEBHOI'O KYPCA «BBEJIEHUE B XUMMUIO»

B cootBeTcTBUN C PeaepanibHbIM FOCYAAPCTBEHHBIM 06pa3oBaTe/ilbHbIM CTaHAaPTOM
OCHOBHOFO 06Llero 06pa3oBaHUA YyyallmMecs [LO/MKHbI OBMafeTb TaKUMK MO3HaBaTE/IbHbIMU
YUYEOHbIMU AEACTBUSIMU, KaK:

-yMeHue (hopmynuposatb Npobnemy v runotesy,

-CTaBWTb Lie/IN 1 3aa4un, CTPOUTL NJaHbl AOCTVMXKEHUA LieNel U peLleHnst NOCTaBNeHHbIX
3afay, NPOBOAWTbL 3KCMEPUMEHT M Ha ero OCHOBe f[enaTb BbIBOAbI M YMO3aK/IHOUEHWS,
NPeLCTaBNATb UX U OTCTamBaTb CBOK TOUKY 3PEHUS.

Kpome aToro, ydawimecs A0/MKHbI OBMafeTb NpuemMamu, CBA3aHHbIMU C ONpeaeneHnem
MOHATWIA: OrpaHNYMBaThL MX, ONMUCbIBATL, XapaKTepu3oBaTb U cpaBHMBaTb. CnefoBaTeNbHO, Npu
N3yYEeHUN XMMUWM B OCHOBHOW LUKOMIE y4yalmecs LO/MKHbI OBMafeTb YYeOHbIMK LeACTBUAMM,
MO3BONAOWMMY UM LOCTUYL JIMYHOCTHLIX, MPEAMETHBIX U MeTarnpeaMeTHbIX 06pa3oBaTe/lbHbIX
pe3ynbTaToB.



Mpepnaraemas nporpaMMa Mo XMMUW PackpbiBaeT BKag Y4eb6HOro npegmera B
[OCTUXKEHME  Liefieldi  OCHOBHOIO  06Wero o6pasoBaHMA W OMpedensieT  BaXHelLume
cogepXkaTe/bHble TMHUN NpeaMeTa:

-BELL|eCTBO, 3HAHWA O COCTaBe U CTPOEHUWN BELLECTB, UX BAKHEMLINX (DU3NYECKUX W
XUMUYECKMX CBOIMCTBAxX, 6LUONOrMYECKOM AENCTBUN;

-XMMUYeCKast peakums — 3HaHUA 06 YCNOBUAX, B KOTOPbIX MPOSBASKOTCA XUMUYECKUE
CBOICTBA BeLEeCTB, Crnocobax ynpasieHNs XMMUYECKMMM NPOLECCaMK;

--NMPUMEHEHME BELLECTB — 3HaHWS 1 ONbIT NPaKTUYECKOW [LeATeNIlbHOCTU C BELLLECTBaMU,
KOTOpble Hanbosee YacTo yrnoTpebnsATcsa B MOBCEAHEBHOM XXU3HW, LUMPOKO UCMOMb3YHOTCA B
MPOMBILLSIEHHOCTW, CENIbCKOM XO3AACTBE, Ha TPaHCMOpPTe;

-A3bIK XUMUU — CUCTEMA BKHEMLUMX MOHATUA XUMUU U TEPMUHOB, B KOTOPbLIX OHU
OMUCbIBAKOTCS, HOMEHKNATypa HeopraHWYecKMX BeLecTB, T. €. UX Ha3BaHus (B TOM uumcrie W
TpVBUasbHbIE), XMMMYECKMe (DOPMY/Ibl U YpaBHEHWSA, a TaKXKe Npasuia nepesoja MHPopMaLmm ¢
eCTeCTBEHHOr 0 A3blKa Ha 3blK XUMWUK 1 06paTHO.

Mpy oTGOpe coaepXkaHus, KOHKPETU3MPYIOLLEro Nporpammy, YYuTbIBaSIOCh, YTO Nepes
06LWKMM 06pa3oBaHNEM He CTOMT 3afava NpodeccUoHasIbHO NOArOTOBKM 06yyvatoumxcs. 10
Onpeaennno MoCTPOeHMe Kypca Kak OOLLEKYNbTYPHOro, HarpaBNeHHOro, MpeXxae BCero Ha
(hopMUpoBaHME W pa3BUTUE MHTepeca K M3YYEHUIO XMMWUW. YUTeHa OCHOBHasi 0COGEHHOCTb
MOAPOCTKOBOrO BO3pacTa — Hayano nepexoda OT [eTcTBa K B3POCNOCTW, KOTOPbIi
XapaKTepu3yeTcs pa3BUTMEM NO3HaBATE/IbHOMN Cepsbl.

Ha aTane OCHOBHOro 06LIero cpefgHero 06pa3oBaHUs MPOMCXOAUT  BK/KOYEHMe
0byyaloWmMxca B MPOEKTHYKD W UCCNefoBaTeNbCKY) AedATeNbHOCTb, OCHOBY KOTOPO
COCTaBNAOT TaKne YHMBEPCa/bHble y4ebHble AeNCTBUSA, KaK YMeHVe BUAETb NPO6IEMbI, CTaBUTb
BOMPOCHI, Knaccuuumposatb, Habnwaatb, MPOBOAMTL 3KCMEPUMEHT, [enaTb BbIBOAbl U
YMO3aK/oUueHns,, O00bACHATb, A0KasblBaTb, 3allMliaTb CBOW MWAEW, [AaBaTb OnNpeaeneHus
noHaTuAM. Croga ke OTHOCATCS MPUEMBI, CXOfHble C OMpeAeneHneM MOHATUIA: OnucaHue,
XapaKTepUCTMKa, pa3bsCHeHWE, CpaBHeHWE, pasinyeHre. @opMmMpoBaHme 3TUX YHUBEPCA/IbHbIX
YUe6HbIX AEMCTBMIA HauMHAETCA ewwé B Hauya/lbHOM LUKO/e, a B Kypce XMMWUM OCHOBHOM LUKO/bI
MPOMCXOANT UX Pa3BUTME U COBEPLLIEHCTBOBaHME. B CBA3M C 3TUM pe3epBHbIe Yachl NaHUpyeTCs
1CNoMb3oBaTb Ha (HOPMUPOBAHME W Pa3BUTME YMEHWUI MPOEKTHON W WCCNefoBaTENbCKON
[eATeNbHOCTU, YMEeHME BUAETb NPO6/eMbI, AenaTb BbIBOALI Y YMO3aK/IHOUEHUS.

HNEJN U3YYEHUSA YYUEBHOI'O KYPCA «BBEAEHUE B XUMUWIO»

dopmMupoBaHME Y ydallMXca YMeHWs BUAETb W MOHMMATb LEHHOCTb 06pa3oBaHus,
3HAYMMOCTb  XMMMWYECKOrO 3HaHWA AN KaKAOro  Ye/foBeKa  He3aBMCMMO OT  ero
MPO(ECCMOHA/IbHON  [eATENIbHOCTN; YMEHUS pa3fmyaTb (aKkTbl U OLEHKW, CpaBHMBATb
OLlEHOYHbIe BbIBOAbI, BUAETb WX CBSA3b C KPUTEPUAMM OLIEHOK W CBSA3b KPUTEPUEB C
onpefieNIeHHOM CUCTEMOM  LIEHHOCTen, (opMynmMpoBaTb M 0OOCHOBbLIBaTb  COGCTBEHHYH)
NO3NLNIO;

dopmmpoBaHMe y 00y4aroLLMXCs LeNOCTHOrO NMPeACTaB/ieHnss 0 MUPe Y PO XUMUN B
CO3JjaHNN COBPEMEHHON ECTECTBEHHO-HAYYHON KapTUHbI MUPa; YMEHNS 0ObACHATb 06BLEKTbI U
MPOLIECChbl  OKPYXKatoLLen [AeNCTBUTENIbHOCTM — MPUPOLHOM, COLUMaNbHOM, KyNbTYPHOM,
TEXHUYECKON  cpefbl, MCMOMb3yd ANA  3TOr0  XMMWYECKME 3HaHWA;  NpuobpeTeHume
obyyaroLmmMmca onbiTa PasHO0OPa3HON AeATeNIbHOCTW, NMO3HAHWUSA U CAMOMO3HAHNSA; KNHOYEBbIX
HaBbIKOB (K/HOYEBbIX KOMMETEHTHOCTEN), UMEIOLLMX YHMUBEPCA/TbHOE 3HAYeHMe AN PasINyHbIX
BUAOB [eATeNIbHOCTU: peLleHns npobaemM, NPUHATUA PeLUeHnid, NoucKa, aHaimsa n 06paboTkm
MHoOpMaLMK,  KOMMYHWKATMBHbIX  HaBblKOB, HaBblKOB  W3MEPEHWIA,  COTPYAHMYECTBA,
6e30MacHOro obpatleHuns ¢ BeLecTBamu B MOBCEAHEBHOW XXMU3HU.

3agaum y4eOHOro Kypca

O6pa3zoBate/ibHble:

-(hOpMMPOBaHNE CUCTEMbI XUMUYECKMX 3HAHWIA Kak KOMMOHEHTa eCTeCTBEHHOHAYYHOM
KapTuvHbI MUpa; PassmBatoLLme:



-pasBUTME JINYHOCTU  OOYYaKOLMXCH, WX WHTENNEKTya/lbHOe W HPaBCTBEHHOE
COBEpLLEHCTBOBaHWE, (HOPMMUPOBaHME Y HUX FYMAHWUCTUYECKUX OTHOLUEHWUIA W 3KONOTrMYECKM
LieniecoobpasHoro NoBeeHNs B ObITY U B TPYLOBOIN AeATeIbHOCTY;

BocnuTartesibHble:

-(hopMUpoBaHNe yMeHMiA 6e3onacHOro obpalleHusi ¢ BewlecTBamMu, UCMO/b3yeMbIMA B
MOBCELHEBHOM YN3HW; BblpaboTKa NOHUMaHWS 06LLLECTBEHHOM NOTPEGHOCTH B Pa3BUTUN XUMUK,
a Takke (opMMpoBaHME OTHOLUEHMS K XWMUM KakK K BO3MOXHON obnactn 6ygyuiei
MPaKTUYECKOW [esTeNbHOCTU.

MECTO YYEBHOI'O KYPCA «BBEJAEHUE B XUMHNIO» B YYEBHOM IIJIAHE
CornacHo yTBepXXeHHOMY Y4YeOHOMY MiaHy LUKO/bl Ha M3y4YeHue NponeaeBTUYECKOro
Kypca XvMuu B 7 Knacce OTBedeH 1 yac B Hefento, Bcero — 34 yaca, 3a CYET 4acOB 4acCTu
(hopmmpyemMoii y4acTH1UKaMK 06pa3oBaTe/lbHbIX OTHOLLEHWA.

COAEP)XAHUE YYEBHOI'O KYPCA «BBEJAEHUE B XUMUIO»

naBa I. MpegmMeT XMMUN N MeToAbl eé n3ydeHuns. MNpeameTr XMMUW. 3Ha4YeHNEe XUMUMK B
XM3HN COBPEMEHHOrO YesioBeka. Tena v BelecTBa. CBONCTBaA BeLecTB. MprMeHeHVe BeLLEeCTB
Ha OCHOBE WX CBOWCTB. $BNEHMWs, Mpoucxogsawme cC BewectBamu. PU3NYECKUe ABMIEHNUSA W
XUMNYECKME peakunn. BellecTsa, y4acTBYIOLIME B peakLMn: UCXOAHbIE BELLECTBa M NPOAYKTHI
peakummn. Mpu3HakM XMMUYECKUX peakuuid: U3MeHeHVe LBeTa, BblNafeHne Wan pacTBOpPEeHWe
ocajKa, BblfeneHne rasa, Bblge/ieHne unu nornoweHne TennoTbl U CBeTa, MOoABEHWe 3anaxa.
HabntofeHve 1 3KCNepuMeHT B XUMUW. V3ydeHue nnamMeHu CBeuu U CMPTOBKW. mnoTtesa u
BbIBOZ,. OhopmneHmne pe3ynbTaToB 3KCNepUMeHTa.

MpakTnyeckas pabota. 3HAKOMCTBO C nabopaTopHbIM 060pyaoBaHueM. [pasuna
TEXHUKN Ge3omacHOCTM npu pabote B KabuHete (nabopatopum) Xumuu. [emMoHCTpaumm.
BugeodparmeHTbl 1 cnainfpl «<ErMnet — poguvHa Xumumy». Konniekums CTeKISHHON XMMUYECKOM
nocygpl. Konnekums nsgenuii n3 aftoMmMHUA U ero cniasos. MonyyeHne yriekncnoro rasa v ero
B3aMMOAENCTBME C M3BECTKOBOW BOAOI. B3aMMoeincTBme pacTBopa MULLEBOIN COAbl C YKCYCHOW
Kncnoton. BsaumopgeincTBue pacTBOPOB MeLHOr0 Kyrnopoca W HawaTtbIpHOro  CcruvpTa.
MofpKnraHne LIEPCTAHON HUTW. JlabopaTopHble ONbITbl. 3y4YeHre CTPOeHUS MaMeHn CBeYn U
CMUPTOBKMW.

MnaBa Il. CTpoeHue BeLWECTB W UX arperatHble COCTOAHMA CTpoeHWe BELLECTB.
BpoyHoBcKkoe aBwkeHve. Augdysna. ATombl. Monekysbl. OCHOBHbIE MOMOXEHUS aTOMHO-
MOJIEKYNIAPHOr0 Yy4yeHus. VoHbl. BellectBa MONEKYNAPHONO M HEMOJIEKYNIAPHOrO CTPOEHUS.
ArperaTtHble COCTOAHMA BeLlecTB. [Masbl. XXuakoctu. TBépable BewecTBa. B3avMHble nepexoabl
MeX[y arperaTHbIMW COCTOSHMAMMW BeLLecTBa: BO3rOHKa (Cy6numaums) v gecybnvmaums,
KOHZEHCaUMs W WCnapeHve, KpucTam3auma u nnasneHve. [emoHcTpaumun. Auddysns
nepmaHraHara kanuvs B Boge. CobupaHue npubopa A1 NonyyYeHUs rasa u npoBepka ero Ha
repMeTMYHOCTb. BO3roHka cyxoro /ibAa, noga uiv HagTaimHa.

JTabopatopHble onbITbl. HabntogeHWe 3a 6POYHOBCKMM [ABUMXEHMEM (ABUXKEHME YacTuL
Tywn B BoAe). Anddy3na KOMMNOHEHTOB Ae30fo0paHTa B Bo3fyxe. Anddysms caxapa B BOAE.
ArperartHble COCTOAHUSA BOABbI.

Mnasa Ill. Cmecm BelLecTB, UX coCTaB UnMCTble BellecTBa U CMecu. YuncTble BeLlecTsa U
cMmecn. [TOMOreHHble M reTeporeHHble CMecu. [a3o06pasHble, XWUAKMe W TBEPAble CMeCU.
[a3oBble cmecn. Bo3gyx — npupofHas rasosas cMecb. CoctaB Bo3fyxa. O6bEMHas [onS
KOMMOHEHTA ra3oBoOi CMecU Kak OTHOLLEHVWe 06bEMa [aHHOro rasa K obuiemy o6bEMy CMecu.
PacyéTbl C MCMo/b30BaHNEM MOHATUA «OOBEMHAA JONSA KOMMOHEHTa cMmecu». MaccoBas [oNs
pacTBOPEHHOrO BellecTBa. MoHATUE 0 KOHLEHTpauun pactsopa. Maccosas f0ns pacTBOPEHHOTO
BELLEeCTBa Kak OTHOLLEHMe MacCbl pacTBOPEHHOrO BeLlecTBa K Macce pactBopa. Pacyétbl c
NCMo/b30BaHNEM NOHATUA «MaccoBas 40N PACTBOPEHHOIO BELLLECTBAY.

MpakTnyeckas paboTa. MpuroToBneHWe pacTBopa C ONpefeNiéHHOM MaccoBOW Ao0neit
pacTBOpéHHOro BellecTBa. MaccoBas fons npumecu. MoHATME O TeXHWYeCcKOM o06pasLie, 06
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OCHOBHOM KOMMOHeHTe 1 0 npumecn. Maccosas fonsa npumecn. PacyéTbl C MCNOb30BaHUEM
MOHATMA «MaccoBas [0Na npuMecu». [emoHcTpauun. PasnuyHble o6pasubl  Mpamopa.
Konnekuns MnuHepanoB 1 ropHbIX MopoA. BugeodparmeHT no obHapy>keHWto 06bLEMHON fonu
Kucnopoga B Bo3gyxe. BupeodparmeHTbl U crnaigbl MpamopHbIX apTedakToB. Konnekums
ObITOBbIX, KOHAMTEPCKUX U MEAUUMHCKMX CcMeceir. O6pasubl MeLUUMHCKUX W MULLEBLIX
pacTBOPOB C YKa3zaHWeM MacCOBOW [0/M KOMMOHeHTa. BuaeotparMeHTbl U Cnaifbl M3genvin ns
BELLLECTB 0CO60M YNCTOTbI.

naBa IV. ®uanyeckne ABNeHMS B XUMUK. HeKoTopble CNocobbl pa3aeneHns CMecei.
Pa3feneHne cmeceli Ha OCHOBE pas3/IMUMii B (DU3NYECKMX CBOMCTBAX WX KOMMOHEHTOB.
OTcTavBaHue 1 fekaHTauus. LieHTpudyrmposaHve. ®unbTpoBaHue B labopatopun, B ObITY 1 Ha
npou3soacTee. PUNbTPOBaHME N PUILTPAT. YCTaHOBKa A4/19 (DUIbTPOBAHWA U Nnpasuna paboTsl C
Hel. bbIToBble UNLTPLI ANA BOAbl. Acopoums. YCTPOWCTBO NpoTMBOrasa. Auctunnaums, uim
neperoHka. AuctunnvMposaHHas Boga M eé nonydeHue. NeperoHka HedpT. HedpTenpomsyKThl.
MpakTuyeckas paboTa. BblpawmBaHve KpUCTaifioB COAM  (BOMALIHWUA  3KCMEPUMEHT).
MpakTuyeckas pabota. OuMmcTKa MOBapeHHOW conu. [emoHcTpauun. PasgeneHue cmecu
MOPOLLIKOB »enesa v cepbl. OTCTavBaHMe N feKaHTalmMsa N3BECTKOBOro MOJIOKa, 1IN B3BECU Mena
B Bofe. Pa3feneHne BOLHON CMeCU PacTUTENbHOrO Macna C NMOMOLLbI AeNUTeNbHONW BOPOHKM.
LleHTpundyrupoBaHue (Ha LeHTpUyre Uam ¢ NoMoLLbo BugeodparmeHTa). Konnekums cnaigos
ObITOBbIX M MPOMbILL/IEHHbIX MNPMOOPOB, B KOTOPbIX MNPUMEHAETCA LIEHTPU(YrmpoBaHue.
YcraHoBKa AN (UNbTPoBaHUS M e€ paboTa. Konnekums ObITOBbIX (mibTpoB. AAcopoums
KYKYPY3HbIMM MaiovyKaMy MapoB naxy4ymx BellecTB. Konnekumsa noBA30OK M pecrnupaTopos.
YCTaHOBKa A5 MePeroHKN >XMAKoCcTen 1 eé pabota (nonyveHne AUCTUINIMPOBAHHOW BOAbI).
BugeodparmeHT «PekTnrKaLmoHHas KonoHHa HeghTernepepabaTbiBatOLLErO 3aB0a U CXema eé
ycTponctea». Konnekuus «HedTb 1 HedpTenpoayKTbi». JTabopaTtopHble OnbITbl. PnoTauus cepsbl
N3 CMECU C PeYHbIM MECKOM.

"naBa V. CocTaB BeLLeCTB.

XUMUYecKue 3Hakv 1 popmysibl XMUYECKUE 3/M1IeMEHTLI. BelecTea MOJIEKYNSAPHOIO U
HEMONEKYNIAPHOTO  CTPOEHUA. XUMUYECKUA 3N1eMEHT KaK OnpeAenéHHbld  BWUfA aTOMOB.
XVMUYecKne 31eMeHTbl B MPUPOLe. 3NEMEHTHbIN COCTaB MaaHeTbl 3emMns U eé reosiornyecknx
o6onoyek. lMpocTble M CMOXHble BellecTBa. ANNOTPONUSA W &NNOTPOMHbIE MOAUKUKALUN.
XUMUYECKME 3HAKM U XUMUYECKME (DOPMY/bl. XUMUYECKME CUMBOJbI, UX MPOU3HOLUEHME W
Ha3BaHUA. ITMMO/IOrMYECKNe Hayaia Ha3BaHNA XUMUYECKMX 3/1eMEHTOB. Tabnmua XMMUYeCKnxX
anemeHToB [l. V1. MeHpaeneesa n eé cTpyktypa: nepuogpl (6onbluve v Manble) U rpynmbl
(rnasHble 1 NoboyHble noarpynnbl). OTAe/bHbIE TPYNMbl XUMUYECKUX 3/IEMEHTOB: LLEN0YHbIE
MeTa/INbl, rafioreHbl, 61aropogHble rasbl. XvMu4yeckue (Qopmysbl U QOpPMy/bHble eAVHULbI.
KoathpmumeHTbl 1 HAEKCHI. VIH(hopmauus, KOTOPYH HECYT XMMUYECKUe CUMBOJbI U (DOPMY/IbI.
OTHOCUTENbHbIE aTOMHasA W MonekynapHasa Maccbl. OTHOCWTE/IbHAA aTOMHas Macca Kak
BE/IMYMHA, MOKa3blBaKOLLAs, BO CKOJIbKO pa3 Macca aTtoma AaHHOro 3fneMeHTa 60/blle Macchl
atoma Bogopopa. OTHOCUTE/IbHAA MOJIEKYNApPHAsA Macca M eé HaxoxkaeHue. MaccoBas [0/
aleMeHTa B C/I0XHOM BellecTBe. [ononHUTeNbHas MH(OPMaLUs, KOTOPYH HECYT XMMUYEeCKue
thopmynbl. [emoHcTpauun. BuaeodparMmeHTbl 1 cnainfabl «9NeMeHTHbI COCTaB reoornyecKmx
obonouvek 3emnux». Annotponus Kucnopoga. Mogenu (wapoctepHeBble n  CTroapTa—
Bpurne6a) Monekyn pasM4YHbIX MNPOCTbIX W CMOXHbLIX BewecTB. Tabnmua XMMUYEeCKUx
anemeHToB [l. V. Menzeneesa (KOpOTKOMepUoAHbIi BapuaHT). MopTpeTsl M. A. Bepuenunyca
O. . MeHpeneesa.

"naBa VI. lNMpocTble BellecTBa MeTanbl.

MeTansibl: XMMUYECKMe 3/1IeMEeHTbLI U NPOCTbIe BelecTsa. MeTanbl U Cniaebl B UCTOPUN
4esioBeyecTBa: MefHbli1, OPOH30BbIV 1 XKeNe3Hblil BeKa. 3HaveHne MeTannoB 1 cnnasos. O6Lwme
(hn3nyeckne cBoicTBa MeTasnoB. lMpeactaBuTeNnn MeTannoB. XKeneso. TeXHUYECKM YMCTOoe U
XUMMWYECKN YMCTOE Kenie30. XKene3o — OCHOBa COBPEMEHHON MPOMBILLIEHHOCTU U CeMTbCKOro
xo3acTBa. Crnasbl Xenesa: YyryHbl U cTaiun. NepeaenbHblil U IMTERHBINA YyTyHbI, UX 3HAYEHME.
Yrnepoguctas M NermpoBaHHas cTannM, WX 3HaveHue. [OHSATME O YEpPHOM W UBETHOWN
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MeTannypruun. AKOMUHKIA. ICTOpUs NPOMbILLIEHHOTO NPOW3BOACTBA a/TFOMUHMS. pUMeHeHVe
a/IIOMVHNA Ha OCHOBE CBOWMCTB. 30/10TO. Po/b 30/10Ta B UCTOPUKM YenoBeyecTBa. 30/10TO —
MeTa/IN HOBEIMPOB U 3Ta/IOH MUPOBLIX AeHer. NpuMeHeHre 30/10Ta Ha OCHOBe CBOWCTB. OnoBo,
ero CBOICTBa W NpUMeHeHWe. ANMOTPONUA 0/10Ba: Cepoe M 6enoe 010B0. «ONOBAHHAA YyMa.
HemeTtansibl. NonoxeHve anemeHToB-HeMeTan10B8 B Tabnuue O. V. MeHgeneesa. bnaropogHble
rasbl. AnnoTponus Kucnopoga. CpaBHeHWe CBOMCTB NMPOCTbIX BELLECTB METaN/IOB U HEMETa/I/0B.
MpeactaBuTeny HemetanoB. ®ocdop 1 ero afnoTponHble Mogudukaumm. CpaBHeHNE CBONCTB
6enoro n KpacHoro gocopa. Obnactn npumeHeHUs ocgopa. Cepa 1 061acT eé NPUMEHEHWS.
Yrnepog, ero aoTponHble MoguduKauum (anmas 1 rpauT), Ux CBOWCTBA U MPUMEHEHME.
A30T, ero CBONCTBa 1 NPUMEHeHMe.

[JeMoHcTpaumun. Konnekums MeTannoB W CnnaBoB. BupeodparmeHTsl W cnaifbl
«MeTannbel M cnnaebl B UCTOpPUM 4enoBeyecTBa». Konnekumsa «YyryHbl un  CTanm».
BugeodparmMeHTbl 1 cnainfibl «Xy[oXeCTBEHHbIE U3L4eNNs U3 4YyryHa u cTanu». Konnekyms
U3LennMin U3 aIloMUHUSA U ero cniasoB. BupeodparmMeHTbl v cnangbl «30710T0 — MaTepua
tOBE/IMPOB M MUPOBble AeHbrM». Konnekums usgenvii 3 onosa. BugeotparmeHT «lMasHues.
Konnekums HemeTasnoB — MPOCTbIX BellecTB. BupaeoparmeHT wnu cnaing «Kucnopog —
BELLECTBO rOpeHMss W AbixaHus». lonydyeHne 6enoro ocopa M M3yYeHWe ero CBOWCTB.
BugeodparmeHTbl 1 cnangpl «AnoTponusa yriaepoga». Mofenn KpucTaiIMyecKnX PeLuéTok
anmaza U rpagmta. Konnekums «AKTUBUPOBaHHLIN Yroib M 061acTU ero NPUMEHEHUS».
"opeHue cepbl 1 hocdopa.

JlabopatopHble ONbITbl.  O3HaKOM/IEHWE C  KOMMeKUuueld MeTalioB U Cr/iaBoB.
O3HaKoM/IeHVE C KOJINEKL e HeMeTa/1oB.

Mnasa VII. CnoxHble BelLlecTsa

BaneHTHOCTb. BaneHTHOCTb KakK CBOWCTBO aTOMOB OAHOIM0 XWMMWYECKOrO 3/ieMeHTa
COEAMHATLCA CO CTPOro OmnpefenéHHbIM YMC/IOM aTOMOB APYroro XMMWYECKOro 3/1IEMeHTa.
AnemMeHTbl C MOCTOSAHHOW W NEPEMEHHON Ba/leHTHOCTbIO. BbIBOA (hOpMYsibl COeLUHEHUS MO
B&/IEHTHOCTW. Ha3BaHMe COefUHeHUs Mo BaleHTHOCTU. Okcugbl. Okeufbl M Ccnocob
06pa3zoBaHMsi UX HasBaHuil. OKCUAbl MOSIEKYNSPHOIO M HEMOJIEKYNAPHOro CTPOeHUs. Ponb
OKCUZO0B B npupofe. MapHUKOBbIA agdeKkT. MpeactaBuTeny okcMaos. Boga, yrnekucnblii ras,
okcnpg KpemHuA(lV), ux ceoictBa M npuMeHeHwe. Kucnotel. Kucnotbl, MX cocTaB U
Knaccugukauma.  Kucnotbl OpraHuMYeckue W HeopraHuyeckue. WHavkaTtopbl. Tabnuvua
pactBopumocTn. ConsHas M CcepHas KWUCMOTbl, WX CBOWCTBA W npumeHeHue. OCHOBaHMA.
OcHoBaHusA, X coctas M HaseaHuA. 'mapokcorpynna. OCHOBaHWA pacTBopuMble (Lénoun) u
HepacTBOpuMble. 3MeHeHMe OKpackn MHAMKATOPOB B LLEOYHON cpefe. MMapoKcuabl HaTpus,
Kas U Kabuus, WX CBOMCTBA M npumeHeHue. Conn. Conm, MX COCTaB W Ha3BaHWA.
PacTBOpPMMOCTb COMeidi B BOfe. X/IOpUA Hatpus U KapboHaT KanbUus, WX CBOWCTBA W
npumMeHeHve. Knaccugukaums HeopraHMYeckux BelLecTB. BeluecTtsa, UX Knaccugukauus wu
MHOroobpasue. pocTble BellecTBa: MeTa/libl U HemMeTa/ibl. CNOXHble BeLLeCcTBa: OKCWUAbI,
OCHOBaHWA, KMCNOTbI, conun. [leMmoHcTpaumn. Konnekuns okcuaos. [awleHne n3sect. BosroHka
«CyX0ro fbaa». Konnekums ocHoBaHUiA. Konnekuus KMCNoT. Vi3MeHeHre OKpacKu MHAMKATOPOB
B LUENOYHON M KMCMOTHOW cpefax. MpasBuno pa3baBneHns cepHoi Kucnotbl. O6yrnvBaHue
OpraHMyeckrx BeLLeCcTB U MaTepuasioB CEPHOI KMCNOTON. Tabnnua pacTBOPMMOCTY OCHOBaHWNA,
K1CNoT 1 conei B Boge. Konnekuus coneid. JlTabopaTopHble onbITbl. [ponyckaHue BbligbIXaeMoro
BO3fyxa u4epe3 W3BECTKOBYK BOLY. VccnefoBaHWe pacTBOPOB KWC/MIOT WHAMKATOpaMu.
ccnepoBaHne pacTBOPOB LLENoYeil MHANKaTopamu.

IINIAHUPYEMBIE PE3YJBTATHI OCBOEHUSA INTPOTI'PAMMBI

JInuyHOCTHBIE:

— B LEHHOCTHO-OPMEHTALMOHHOMW Cepe — UYYBCTBO TOPAOCTM 3a POCCUIACKYHD
XUMUYECKYHO HayKy, 'yMaH13M, OTHOLLEHWE K TPYAY, LeNeyCTPeMIeHHOCTb;



— (hopMMpOBaHME LEHHOCTM 3[40pPOBOr0 W 6e30nacHOro obpasa XXW3HW; YCBOEHWE
npaBui  MHAMBUAYILHOTO W KOMIEKTUBHOIO 6e30MacHOro MnoBefeHus B Ype3BblYaiHbIX
CUTYaLMAX, YTPOXKAIOLLMX XKMU3HW 1 300POBLIO NIIOAEN;

— B TPYAOBOA cepe — TOTOBHOCTb K OCO3HaHHOMY BbIGOpPY [asibHeNLLei
06pa3oBaTe/IbHON TPaeKTopuK;

— B NO3HaBaTe/IbHOW (KOrHWTUBHOW, UHTENNEKTYa/IbHOW) cpepe — yMeHUe ynpasnsTb
CBOEW No3HaBaTe/lbHON AeATe/IbHOCTbIO.

— (hopmmpoBaHMe OCHOB 3KOMIOTMYECKOW Ky/bTypbl, COOTBETCTBYIOLLEN COBPEMEHHOMY
YPOBHIO 3KOJIOrMYECKOr0 MbILW/IEHMS, pa3BUTUE OMbITa 3KOJIOrMYECKM OPUEHTUPOBaHHONA
pedIeKCMBHO-0LLEHOUHOW 1 MPaKTUYECKOW AeSTeNbHOCTMN B XKM3HEHHbIX CUTYaLMsX.

MeTanpeamMeTrHblie:

-yMeHMe  CamMOCTOATE/IbHO  OMpefensTb  Len  CBOEro  0by4veHWs, CTaBUTb U
(hopmynmpoBath A5 cebs HOBble 3adaun B Y4E6e 1 No3HaBaTe/IbHON AeATeNbHOCTH, pa3BuBaTb
MOTMBblI W WHTEpPeCbl CBOEW MO3HaBaTe/IbHOW [AesTEeNbHOCTU, YMEHMe CaMOCTOSATe/lbHO
NNaHWpoBaTb MyTW LOCTWXKEHWS Lienel, B TOM YuUC/e abTepHaTUBHbIE, OCO3HAHHO BbIGMpaTb
Hanbonee aheKTUBHbIE COCOOBI peLleHNs y4ebHbIX 1 NMO3HaBaTe bHbIX 3a4ay;

-yMeHMe COOTHOCWUTbL CBOM [AENCTBMS C MaHWPYeMbIMU pe3ynbTaTtamu, OCYLLeCTBAATb
KOHTPONb CBOEeN [AeATeNbHOCTM B Mpouecce LOCTUKEHWUSA pesynbTarta, Onpefensitb Cnocobbl
[eACTBUIA B paMKax NpeasioKeHHbIX YCNOBMIA U TpeboBaHWIA, KOPPEKTUPOBaTL CBON AEACTBUS B
COOTBETCTBMU C U3MEHSIIOLLEIACS CUTYaLNEN;

-yMeHWe OLeHMBaTb MPaBWIbHOCTb BbIMOMIHEHWS Y4YeBHON 3afayn, COOCTBEHHbIE
BO3MOXHOCTM €€ peLUeHuns; BnafeHWe OCHOBaMM CaMOKOHTPO/SA, CaMOOLIEHKW, MPUHATUSA
PELUEHNIA W  OCYLLECTBMIEHMS OCO3HAHHOro Bbl6opa B Yy4eb- HOM W MO3HaABaTE/IbHOMN
[eATeNbHOCTU; YMeHNe onpeaensTb NOHATUSA, CO34aBaTb 0600LLEHMS, YCTaHaBINBaATb aHa0rnu,
KnaccmpunumpoBaTb, CaMOCTOATE/IBHO BbIGMPaTb OCHOBAHUA U KPUTEPUWU ONS KnacCUUKauuu,
yCTaHaBNMBaTb  MPUYMHHO-CNEACTBEHHbIE  CBA3M, CTPOUTb  JIOTMYECKOE  pacCyXAeHwe,
yMO3aK/ioueHne (MHAYKTUBHOE, AeAYKTUBHOE 1 M0 aHa/lornn) U Aenatb BblBOAbI;

-yMeHMe co3faBaTb, MPUMEHATb U NPe06Pa30BbIBaTb 3HAKM U CUMBO/IbI, MOAENN W CXEMbI
[N151 peLleHns y4ebHbIX 1 NO3HaBaTe/IbHbIX 3a4ay;

-yMEHMe OpraHn3oBbIBaTb Y4e6HOE COTPYAHMYECTBO U COBMECTHYHO [AESTENbHOCTb C
yUnTeNeM 1 CBEPCTHUKaMK; paboTaTb MHAMBUAYILHO U B PYNMe: HaXoauTb 06LLee peLleHne v
paspeLuaTb KOH(INMKTbI Ha OCHOBE COrNacoBaHNsA NO3ULMIA U yUYETa MHTEPECOB; (hOPMYMPOBaATb,
aprymeHTMpoBaTb W OTCTaMBaTb CBOE MHEHWE; YMeHWEe OCO3HaHHO WCMOo/b30BaTb peyeBble
CpeAcTBa B COOTBETCTBUM C 3aayeit KOMMYHUKaLMN A151 BbIPKEHNUSA CBOUX YYBCTB, MbICNEN U
NOTPeGHOCTEN; NMaHMPOBAHUA W PerynaumMm CBOeN [AeATeNbHOCTW; BNafeHWe YCTHON 1
MUCbMEHHON pPeYbl, MOHOMIOMMYECKON KOHTEKCTHON peybto; (hopMMpoBaHME U pas3BUTUE
KOMMNETEHTHOCTM B 0611aCTV  WUCNOMb30BaHWUA  MH(OPMaLNOHHO-KOMMYHUKALMOHHbIX
TEXHONOIWiA; POPMUPOBaHME M Pa3BUTIE IKOMOMMYECKOTO MbILLIEHUS, YMEHWNE NPUMEHSTb €ro B
Nno3HaBaTe/lbHON, KOMMYHWKaTUBHOW,  COLMaNbHOW  MpakTMke U MPOogecCMOHaIbHOM
OopueHTaLmun.

IMpeamernbie

B nosHaBaTenbHOW cepe: AaBaTb OMPeAENneHust U3YyYeHHbIX MOHATUNA: «XUMUYECKUI
ANEMEHT», «aTOM», «UNOH», «MOJNIeKYy/a», «MPOCTble W CMIOXHbIE BELLECTBa», «BELLECTBO»,
«XMMUYecKas (opmysna», «0THOCWUTE/IlbHas aTOMHas Macca», «OTHOCUTeNbHas MOJEKYNsapHas
Macca», «BaJlEeHTHOCTb», «CTEMeHb OKWUCNEHUS», «KPUCTaI/IMYECKAA PeLUEeTKa», «OKCUAbI»,
«KUCNOTbI», «OCHOBaHWSA», «COMN», «aMDOTEPHOCTb», «MHANKATOP», «MEPUOANYECKNIA 3aKOHY,
«nepuoamnyeckas Tabnuua», «m30TOMbI», «XMMUYECKAs CBA3b», «3NEKTPOOTPULIATENbHOCTbY,
«XVIMUYECKas peakuusi», «XMMUYECKOE YPaBHEHME», «TeHETMYECKas CBS3b», «OKUCMEHUEX,
«BOCCTaHOB/IEHMEY, «3/IEKTPONUTNYECKAA AUCCOLMALIMA», CKOPOCTb XMMUYECKON peakuumny,

onucatb  AEeMOHCTPaUMOHHbIE W CaMOCTOATE/IbHO  MPOBEAEHHble  XUMMUYECKMe
9KCMEPUMEHTbI; OMUCbIBaTb M pa3inyaTb M3y4YeHHble K1acChbl HEOPraHWYeCKMX COeAVHEHWNA,



MPOCTbIE N CMOXKHbIE BELLECTBA, XUMNYECKNE peaKL NI, KJ'IaCCI/I(,bVILI'I/IpOBaTb M3y4YeHHbIE 06bEKTHI
n ABNTEHNA,

fenatb BbIBOAbI
SaKOHOMepHOCTeVI,

M YMO3aK/OYEeHUA W3  HabMOLEHWIA, W3YYEHHbIX XUMUYEeCKMX
MPOrHO3MPOBaTb CBOMCTBA HEW3YYeHHbIX BELeCTB MO aHaloruM co
CBOMCTBaMW  W3YYEHHbIX; CTPYKTYpUpOBaTb  W3YYEHHbIA  MaTepuan UM XUMUYECKYHD
WH(OPMaLMIO, MOMYYEHHYIO W3  [APYrMX WCTOYHWKOB; MOZENMPOBaTb CTPOEHWE aToMOB
3NeMeHTOB 1-3 NepnosoB, CTPOeHUe NPOCTbIX MOMEKY/.

B LleHHOCTHO — OpYeHTaUMOHHOI Chepe: aHaNM31poBaTb W OLEHNBATL NOCNEACTBUA LIS
OKpY>KatoLLelt cpefbl 6bITOBOM M MPOWU3BOLCTBEHHOW [eATE/IbHOCTU YesloBeKa, CBA3AHHOW C
rnepepaboTKON BELLECTB.

B TpyznoBoit chepe: NPOBOAUTL XMMUYECKUI 3KCTIEPUMEHT.

B cdepe 6e30nacHOCTU XKM3HeAEATENbHOCTW: OKasblBaTb MEPBYI0 MOMOLLb Mpw
OTpaBfieHMsAX, OXOorax W Apyrux TpaBMax, CBA3aHHbIX C BellecTBaMW W 1abopaTOpPHbIM
o0bopyaoBaHMEM.

TEMATHYECKOE IINIAHUPOBAHHME

KonunyecTBo yacoB DJIEKTPOHHbBIE
HaumenoBanmne KonTpouts (undpoBbIe)
/
¥ ™ [Bero e | MR ogpmonmensane
padoTsbI P pecypcbl

MpeaMeT Xumnn Bubnuoteka

1 | nmeToabl eé 4 0 1 LLOK https://m.edsoo.ru/7f
N3yyeHns 41837c
(B:;pzi:';'il - bubnunoteka

2 ar;J'eraTHble 2 0 0 LLOK https://m.edsoo.ru/7f
COCTOAHUS al8sic
Cwmecu BeLLeCTB, bnbnnoTteka

3 | ux cocTaB 5 0 1 LLOK https://m.edsoo.ru/7f

41837c

dusnyeckne bubnunoteka

4 | ABNeHuA B 3 0 2 LIOK https://m.edsoo.ru/7f
XUMUN 41837¢c
CocTasB BeLLeCTB. EMB/IMOTEKA

5 | Xnmmdeckue 5 1 0 LIOK https://m.edsoo.ru/7f
3HaKN ” 41837¢
(hopMy/ibl -
AocThie bubnunoreka

6 P 4 0 0 LIOK https://m.edsoo.ru/7f
BeLLecTBa 41837¢
CONKHBIE bubnunoteka

7 11 1 0 LIOK https://m.edsoo.ru/7f
BelLecTBa 41837C

NToro 34 2 4




IHOYPOYHOE IINTAHUPOBAHHME

KoaudecTBO 9acoB DJIeKTPOHHbIE
Ne | rena ypoka Konrpoas | Ipakruu | [lara uupposbie
n/n Bcero | Hble ecKue u3ydyeHusi | oOpasoBarejibHbIe
padoThbI padoTbI pecypchl
Aoeamet bubnunoreka
1 xv?mﬁm 1 0 0 05.09 LIOK https://m.edso
0.ru/ff0d210c
#BneHua, npo- bubnunoreka
2 ncxofaLme ¢ 1 0 0 12.09 LIOK https://m.edso
BeLLecTBamu 0.ru/ff0d227e
HabntogeHwve bnbnuoTeka
3 3KCNEePUMEHT B 1 0 0 19.09 LLOK https://m.edso
XUMUM 0.ru/ff0d23dc
MpakTnyeckas
paboTa Nel
«3HaKOMCTBO C
nabopaTopHbIM bubnmoteka
4 0600VI0BAHMEM 1 0 1 26.09 LIOK https://m.edso
PYA 0.ru/ff0d26ca
NpaBnna
TEXHWUKMN
6e30MmacHOCTW»
CTDOEHME bubnunoreka
T pecm 1 0 0 03.10 LIOK https://m.edso
a 0.ru/ff0d28c8
ArperatHble bubnunoteka
6 COCTOSIHUSA 1 0 0 10.10 LIOK https://m.edso
BELLEeCTB 0.ru/ff0d2a6c
Unctble bubnunoreka
7 BeLLecTBa 1 1 0 0 17.10 LLOK https://m.edso
CmecH 0.ru/ff0d2be8
["a3oBble cMecu bubnunoteka
8 1 0 0 24.10 LIOK https://m.edso
0.ru/ff0d2a6c¢
MaccoBas fons bubnunoreka
9 pacTBOPEHHOIO 1 0 0 07.11 LIOK https://m.edso
BelLecTBa 0.ru/ff0d2d50
MpakTnyeckas
paboTa No 2
«[MpuroTosneHn
e pacTeopa c bubnunoteka
10 onpeaenéHHom 1 0 1 14.11 LIOK https://m.edso
MaccoBOWA o.ru/ff0d2eae
[onei
pacTBOpPEHHOroO
BeLLeCcTBa»
11 MaccoBas fons 1 0 0 2111 bubnunoreka
npumecei ' LIOK https://m.edso




0.ru/ff0d323c

HekoTopble 6
CMOCOBLI bnbnuoTeka
12 A30ENEHUS 28.11 LIOK https://m.edso
pasaen 0.ru/ff0d350c
cmecel
Auctunnauns,
NN NeperoHKa.
MNpakTnyeckas
paboTa Ne 3 bubnunoteka
13 «BblpawuBaHme 05.12 LLOK https://m.edso
KpuCTasnoB 0.ru/ff0d5230
conu»
(nomaluHmm
9KCMEPUMEHT)
MpakTnyeckas
pabota Ne 4 Bubnuoteka
14 «QuncTka 12.12 LLOK https://m.edso
NnoBapeHHoiA o.ru/ff0d37fa
conu
XunMmnyeckue bnbnuoTeka
15 3NEMEHTBI 19.12 LLOK https://m.edso
0.ru/ff0d3al6
XuMmnyeckue
3Haku. Tabnmua bubnunoreka
16 XUMUYECKNX 26.12 LLOK https://m.edso
aneMeHToB [. 0.ru/ff0d3b88
. MeHaeneesa
XNUMUYECcKne
Ornosmensis BnoTera
17 & aTOMHas! 1t 16.01 LLOK https://m.edso
0.ru/ff0d5708
MOJIeKyNApHas
macchl
MoBTOpEHWE U
?S;SIUJ'EHMG Bubnuoteka
18 ' 23.01 LIOK https://m.edso
oprotoska k 0.ru/ff0d3f34
KOHTPO/IbHOW
paboTte
KoHTposnbHas
paboTa No 1
«YucTtble Bubnuoteka
19 BeLLecTBa 1 30.01 LIOK https://m.edso
CMecwm. 0.ru/ff0d40c4
X1MnyecKas
CUMBOJINKA
MeTannbl Bubnuoteka
20 06.02 LIOK https://m.edso
0.ru/ff0d4290
21 Mpeacrtasutenu 13.02 Bubnnoteka
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meTannoB (YpoK

LLOK https://m.edso

— Y4eHuYeckas 0.ru/ff0d448e
KOHhepeHLmMs)
HemeTannsl Brnonnoteka
22 20.02 LLOK https://m.edso
0.ru/ff0d4614
MpefcTaBuTenu
HEMETa/1/10B Brnonnoteka
23 (YpoK — yue- 27.02 LLOK https://m.edso
HUYecKas 0.ru/ff0d497a
KOHhepeHLmMs)
BaneHTHOCTb Brnonnoteka
24 06.03 LLOK https://m.edso
0.ru/ff0d4790
Okcngabl Brnbnuoteka
25 13.03 LIOK https://m.edso
o.ru/ff0d4c4a
Oﬂlfcev,?,cgss(mij:(m Brnonnoteka
26 AOB YD 20.03 LIOK https://m.edso
— Yy4YeHUn4ecKas
0.ru/ff0d4ae2
KOH(EepeHLns)
KuncnoTbl Brnonnoteka
27 MpeacTaBuTenu 27.03 LLOK https://m.edso
KucnoTt 0.ru/ff0d4ddo
Hngsxi):fs:"'a Brnbnuoteka
28 HinA. 10.04 LIOK https://m.edso
KoHTponbHas
0.ru/ff0d4ddo
paboTa No 2 _——
OcHoBaHwus. Brnonnoteka
29 MpeacTasuTenu 17.04 LLOK https://m.edso
OCHOBaHW 0.ru/ff0d50d2
Conu Brnbnuoteka
30 24.04 LIOK https://m.edso
0.ru/ff0d4ddo
MpeacTaBuTenu bubnunoteka
31 coneu LLOK https://m.edso
0.ru/ff0d4f42
15.05
;(I'IaCCI/Id)I/IKaU,VI bubnunoteka
32 LIOK https://m.edso
HeopraHnyecku o.ru/ffod542e
X BELLECTB ——
Tect
«OCHOBHbIE
33 Knaccsl 22.05
HeopraHN4ecKu
X COEAVHEHUI»
MoaBeneHme
34 WUTOroB

y4yebHoro roga
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OBLLEE
KOMYECTBO
YACOB MO
NMPOrPAMME

34 2 4

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
1. 0. C. l'abpmensH, U. I'. OctpoymoB Xumus 7 knacc» — M.: INpoceelleHre, 2023

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. Xvmusa B Tabnmuax 8 — 11 knaccol. CripaBoyHoe nocobue. ABTOp — cocTtaBuTesnb A. E.
HacoHoBa 10 — e usgaHve, ctepeotunHoe. Jpodga, Mocksa

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. Poccuiickast aneKTpoHHas LWkona. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. XKypHan «XvmMus v xu3Hb» - https://hij.ru/
4. MNopbopka nuTepatypbl No Xxumum - http://c-books.narod.ru/
5. XKypHan " 1 ceHTa6ps” - https://1sept.ru/
6. VIHoypoK - https://iu.ru/video-lessons
7. CO0pHUK CTaTell 0 XMMUYECKMX 3/IeMEHTAX, UMKOCTPUPOBaHHLIA ONUCaHEM
aKcnepumeHToB. -http://www.periodictable.ru
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