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IHosicHUTEABLHAA 3AIINCKA

[Mporpamma nNo XWUMWWM Ha YPOBHE OCHOBHOro 06Llero o6pasoBaHWA
COCTaB/ieHa Ha OCHOBe TpeboBaHWA K pe3y/nbTaTaM OCBOEHWA OCHOBHOMA
o6pasoBaTesibHOM NpPorpaMMbl OCHOBHOIO 06LLero obpasoBaHus, NPeLCTaB/eEHHbIX B
®IrOC 000, a Takke heaepanbHON paboyein NporpamMmmbl BOCAUTaHWS.

Kypc nocTpoeH Ha wupee peanmsaumv MeXNPeAMETHbIX CBA3EA XUMUKN C
OPYTUMW  eCTECTBEHHBIMU AUCLMMNIIMHAMKM, BBEAEHHbIMW B 00yYeHMe paHee WK
napannensHo ¢ XMMKER, a MOTOMY MO3BOMSET aKTyaM3npoBaTb XMMUYECKME 3HAHUSA
yyalmxcs, nonyyeHHble Ha ypoKax OKpY»Katowlero mupa, 6uonoruu, reorpagpun,
(PM3MKM 1 ApYrux HaykK O npupofe. B pesynbTaTe YMeHbLUAETCA MCUXO0N0rnYeckas
Harpy3ka Ha ydawuxcsi C MOsB/IEHNWEM HOBbIX MpeAMeToB. TakuMm 06pa3om,
(hopMupyeTcs  NOHMMaHWe 00 WHTerpupytowein poam XUMUA B CUCTEME
eCTECTBEHHbIX HayK, 3Ha4YMMOCTM 3TOro npegmeTa [Ans YCMNELWHOro OCBOEHUS
CMEXHbIX AMCUMNAMH. B KOHEYHOM cuyeTe Takasd MeXnpeameTHas WHTerpayms
CNoco6CTBYET (hOPMUPOBAHMIO eIMHOM eCTECTBEHHOHAYYHOW KapTUHbI MUpa Y)XXe Ha
HaYa/lbHOM 3Tarne nU3yyeHus XMMun.

B cooTtBeTcTBMM C TpeboBaHWAMM TOCYAAPCTBEHHOrO 06pa3oBaTe/ilbHOro
CTaHAapTa B Kypce MNOAYEpPKMBAETCA, UTO XUMUS — HayKa 3KCNepuvMeHTasbHas.
[MoaToMy B 7-OM Kjacce paccMaTpuBarOTCA TakKme MeTOA0/I0rMYecKne MOHATUA
y4yebHOro npeameTa, KakK 3KCMepuMeHT, HabnofeHue, W3MepeHue, OnucaHue,
MOAenvpoBaHue, rmnoTesa, BbIBOA.

MpeanoXeHHbIN KypC Kak B TEOPETUYECKOW, TaK U B (DaKTUYECKOW CBOEI YacTu
MPaKTMKOOPVEHTMPOBAH: BCE MOHATMS, 3aKOHbl M TEOPUW, a TaKKe BaXKHEMLLMe
MPOLIECChI, BELLECTBA U MaTepuasibl AAlOTCS B MaHe MX MPAKTUYECKOro 3HaYeHwus,
MPUMEHEHNS BELLECTB B MOBCEAHEBHOWN XXM3HW WU UX PONN B XXMBON U HEXMBOW

npupoge.

CogepxaHne Kypca BbICTPOEHO C  YYETOM  MCUXO/I0M0-Mefarornyeckmx
MPVHLMMOB, BO3PACTHbIX OCOGEHHOCTEN LWKO/bHUKOB. B MOAPOCTKOBOM BO3pacTe
NPOUCXOAMT pa3BUTUE NO3HaBaTe/IbHOWN Cepbl, yuebHasa AedaTeNbHOCTL NpuobpeTaeT
yepTbl [AEeATeNIbHOCTM MO caMoopraHM3auuyM ¥ caMoob6pa3oBaHWMIO, y4allmecs
HauMHatoT OB/aAeBaTb TEOPETUYECKMM, (DOPMasIbHbIM, PeqIEKCUBHBIM MbILLIEHWEM.
Ha nepBblii niaH y NOAPOCTKOB BbIABUraeTcst (HOPMMUPOBaHME YHUBEPCA/IbHbIX
y4ebHbIX AeCTBUA, 06ecneymBalOMX pPasBUTUE TPAXAAHCKON WAEHTUYHOCTMU,
yyaljmecs BK/OYAOTCA B KOMMYHUKATUBHYH Y4YeOHYH [eAaTeflbHOCTb, rAe
npeobnafatoT Takme €€ BWAbl: YMEHWe MOSHO M TOYHO BbipaXkaTb CBOW MbIC/K;
aprymMeHTMpoBaTb CBOK TOYUKY 3peHus; paboTatb B rpynne, NPeAcTaBnATb WU
coob6LaTb MHPOPMaLMIO B YCTHOIM 1 NMCbMEHHOW (hopMme; BCTyNaTb B Auanor u T. 4.

Ha atane oCHOBHOro o6uiero 06pa3oBaHUS MPOUCXOAUT  BK/IHOUEHUE
06y4YaembIX B MPOEKTHYK W WUCCNeA0BaTeNbCKY [esTeNbHOCTb, OCHOBY KOTOPOV
COCTaBNAOT Takue Y4ebHble AENCTBUA KaK YMeHWe BWUAETb Mpo6iembl, CTaBUTb
BOMPOCLI, Knaccugpuumposatb, Habnwogatb, NPOBOAWUTL 3IKCMEPUMEHT, [enathb
BbIBOAbI 1 YMO3aK/THOUEHUS, 00BACHATD, A0Ka3bIBaThb, 3allyLLaTb CBOUN UAEW.



3yyeHne Xumnm HanpaeneHo Ha AOCTVKEHWE CNeyoWwmnX Lesei:

MOArOTOBUTL YHaLLMXCS K M3YYEHMIO Y4eOHOro npegmeTa «XumMms»;

(hopMUpOBaHME Y YHaLUXCH XMMUYECKOM KapTUHbI MUpa Kak OpraHnU4ecKoi
4yaCTU ero Le/loCTHOW €eCTeCTBEHHO Hay4yHOW KapTWUHbl  MuUpa; pasBUTUE
Mo3HaBaTe/IbHbIX MHTEPECOB M TBOPYECKMX CMOCOOHOCTEN yyalmxcs B npouecce
N3YYEHNST UMW XMMUYECKOW HayKMW;

BOCMNUTaHNE YO6eXAEHHOCTU B TOM, YTO MPUMEHEHME MOJTYyHYEHHbIX 3HaHWI W
YMEHUM NO XUMUW SIBNSIETCA OOBEKTUBHOW HEOOXOAMMOCTbHO [ANS 6e3onacHowm
paboTbl C BeLeCTBaMM 1 MaTepuasiaMmu B ObITY.

OCHOBHble 331241 U3y4eHUs NPOneaeBTUYHECKOrO Kypca XUMUN:

- (bopMMpOBaHME  CUCTEMbI  XMMWUYECKMX 3HAHWA KaK  KOMIMOHeHTa
eCTeCTBEeHHOHay4YHON KapTUHbI MUPa;

- pa3BMTUE IMYHOCTM 0BYYaOLMXCH, UX UHTENNIEKTYa/lbHOE M HPaBCTBEHHOE
COBEPLUEHCTBOBaHME, (HOPMUPOBaHME Y HUX TYMaHUCTUYECKUX OTHOLUEHUA 1
3KO0NOrMYecKm LienecoobpasHoro noBefeHns B ObITy 1 B TPYA0BOW AeATENbHOCTY;

- (hopMupoBaHME YMEHWn 6e3onacHOro obpalleHns ¢  BellecTBamu,
MCMO/Mb3YEMbIMW B MOBCEAHEBHOM >XWU3HMW; BblpaboTKa MOHUMaHWS O06LLECTBEHHOWA
MOTPEOHOCTM B Pa3BUTUM XUMUK, a TakKe (POPMMPOBaAHNE OTHOLLEHNS K XUMUUN KaK
K BO3MOXHOW 061acTy 6yayLLel NpakTUYecKoim
[eATeNbHOCTU.

Cpok peanuzaumm nporpaMmmbl: 2023/24 yuebHbIin rog,.
Mpu paspaboTke NporpamMmMbl OpYeHTaLMS CTaBUIACh Ha TO, YTO NPONeAeBTUYHECKUIA KYpC
He npeaycMOTpeH (hefepasibHbIM 6a30BbIM Yy4ebHbIM MIaHOM M BeETCA 3a CYeT
LLIKO/TIbHOTO KOMIMOHEHTA.

PaccumTaHa nporpamma Ha 34 yaca(l yac B Hefento).
KOHTPObHbLIX paboT — 2; NpakTUyecKux paboT — 6.
[ns peannsaumm NporpamMmmMbl UCNOSb3YHOTCS :

MabpuensH O.C. Xumusa. BBoAHbIM Kypc. 7 Knacc: yy4eb. nocobue O.C.IMabpuensH,
N.T". Octpoymos, A.K. AxnebuHuH.- 8-e n3g., ctepeotun.-M.: poda, 2021

O.C. labpuensH, ' A. lLnnapesa. Xumusa. Pabouyas TeTpagb K y4ebHOMY Nocoomio
O.C. lNabpuensHa, N.I'. OctpoymoBa, A.K. AxnebuHrnHa «Xvmus. BBogHbIN Kypc. 7
Knacc» M.: lpodpa, 2021.




2. COJEP’KAHUE OBYUYEHUA

Tema I. Xumus B uenrpe ecrecrsosHanus (11 4)

Xumus Kak 4YacTb ecrectBosHanusi. Ilpenmer xumum. XUMUA — YacTb
eCTecTBO3HaHMA. B3aMMOOTHOLLEHMA 4eNioBEKa W OKpyKawollero mupa. Mpegmer
XMun. dusmdeckune Tena un sewlectsa. CBOMCTBaA BeWECTB. NpMMEHEHNE BELLLECTB Ha
OCHOBE VX CBOWCTB.

Haﬁnmneﬂne H IKCIIEPUMEHT KaK METO/Abl M3YIYCHHSA €CTCCTBOZHAHUA H
xumun. HabnogeHne Kak OCHOBHOM METO[ MO3HaHWSA OKpYXKatoLwero Mupa.
Ycnosus nposefeHns HabnogeHuns. Mvwnotesa. OkcnepumeHT. BoiBog. CTpoeHue
nnameHu. Slaboparopus n 0bopyaoBaHue.

MonenupoBanue. Mogenb, MogennposaHne. OCO6eHHOCTN MOLENNPOBaHUS B
reorpaguu, qumanke, uonorun. Mogenu B 6uonornn. Mynsxxn. Mogenu B (u3smke.
AnekTpoopHas MawunHa. [eorpaduyeckne moaenn. XUMUYECKME  MOAENN:
npeameTHble  (Mofenn atoma, MOJSIEKY/l, XUMUYECKUX U NPOMbILLIEHHbIX
NMPOV3BOACTB), 3HAKOBble, WIN CUMBOJIbHbIE (CMMBO/bI 3/1EMEHTOB, (HOPMY/ibl
BELLLECTB, YPaBHEHUS peakLuuit).

XumMuyeckue 3HaAKH U GopmyJibl. XUMUYECKNIA 3N1IEMEHT. XMMUYECKUNE 3HAKM.
Nx 0603HayeHVe, NpousHoLleHue. XuMuyeckne qopmysnbl BellecTs. lMpoctble ©
CNOXHble  BewlecTBa.  WMHAeKCbl 1 KO3((mumeHTbl.  KayeCTBEHHbIA U
KONMYECTBEHHbI COCTaB BeLLECTBa.

Xumuss u ¢u3nKa. YHVBEPCA/bHbIA XapaKTep MOMOXKEHNA MONEKYNSAPHO-
KMHETMYECKON Teopun. MOHATUA «aToM», «MONieKyna», «noH». CTpoeHMe BELLECTBa.
Kpuctaninyeckoe CcOCTOAHMe BellecTBa. KpucTaniMyeckue peLwleTku TBepAabIX
BewecTB. [Andpysms. BpoyHOBCKOe [ABMXeHMe. Bewectsa MOMEKYNSpPHOro w
HEMONEKYNAPHOI0 CTPOEHWS.

ArperaTHbie cocTOsiHMsI BemiecTB. [1OHATME 006 arperatHOM COCTOSHUM
BewlecTea. Pu3myeckne N XMMMUYeCKne aBfeHns. Ma3oobpasHble, XULKME U TBepable
BeLlecTBa. AMOP(HbIE BeLLEeCTBa.

Xumusi 1 reorpapus. CTpoeHne 3emnu: A4po, MaHTWA, Kopa. JluTochepa.
MuHepasibl 1 TopHble MOpoAbl. MarmaTuyeckne U 0CafouyHble (HeopraHM4yeckue u
opraHuyeckune, B TOM 4uC/e 1 roproYdne) Noposabl.

Xumust u ouosiorusi. XVIMUYECKUIA COCTaB XXMBOW KNETKW: HEOpraHu4eckue
(Bofa U MyHepasnbHble CONKN) U opraHu4Yeckune (6enku, XXupsbl, Yrnesoibl, BUTaMUHbI)
BellecTea. bruonorunyeckas posib BOAbl B XXMBOW KeTke. ®OTOCUHTE3. Xopodun.
Bronornyeckoe 3HauYeHMe XXMPOB, 6eNKOB, 3PUPHBLIX Maces, yrieBoL0B 1 BUTaMUHOB
ANA XKN3HeeaTeIbHOCTU OpraHn3MOoB.

KadecTBeHHbIe peaknuu B XxuMuu. KayeCcTBEHHble peakuuu. PacnosHaBaHue
BELECTB C TMOMOLUbIH0  KayeCTBEHHbIX  peakunil. AHAIMTUYECKUIA  CUTHA.
OnpefenseMoe BELLECTBO U PEaKTUB Ha HEro.

JdeMoHCTpaIuu.

o Konnekuus pasnnuHbiX MpegMeToB uavM  gotorpadui  nNpeameToB U3
TOMUHNA 418 UTKOCTPaLUN NAen «CBOMCTBA — MPUMEHEHNEY.

* YuebHOe 0060pyaoBaHMe, MWCMOMb3yeMOe Ha YpokKax (u3vku, 6uonorum,
reorpauu n XvMmMumm.,



e DnekTpodopHas MalumHa B AeiicTBuun. [eorpaduyeckme mogdenu (rnobyec,
KapTa).

Buonornyeckne mogenn (Mynsku opraHoB M CUCTEM OPraHOB pPacTEHWA,
XMBOTHbIX U 4enoseka). PU3NYECKME N XUMUYECKME MOAENIM aTOMOB, MOJEKY/I
BELLECTB N KPUCTa/IIMYECKMX PELLIETOK.

* O6bEMHbIE N LLIAPOCTEPXKHEBLIE MOLENN BOAbI, YIrNEKACNOrO0 U CEPHUCTOro
rasos, MeTaHa.

» O6pasLbl TBEPAbIX BELECTB KPUCTA//INYECKOrO CTPOEHMS.

Mogenn KpucTaIMyecKnX peLLeTok.

* Boga B Tpex arperatHbiX COCTOSHMSX. KOnnekuus KpUCTanMyeckmx W
amMOPHbIX BELLLECTB 1 U3AENNIA N3 HUX.

» Konnekuma MuHepanos (1a3ypuT, KOPYHA, Xa/IbKONUPUT, (OIKOOPUT, FasinT).

o Konnekymsi ropHbix nopof (rpaHvT, pasinyHble HOpMbl Ka/bLuTa — Mefl,
MpamMop, U3BECTHSIK).

» Konnekuus roproumx nckonaembix (HeTb, KAMEHHbIN Yrofb, CnaHubl, Topg).

I[eMOHCTpaIII/IOHHbIe IKCHIEPUMEHTDBI

» HayuHoe HabntogeHve 1 ero onucaHme. VisyyeHue CTpoeHUs NniamMeHu.

» CnnpToBast 3KCTPaKLUMs X1opoduina U3 3efeHblX NMCTbEB PacTEHWIA.

* «[lepenmBaHune» YrneKuUcnoro rasa B CTakaH Ha ypaBHOBELLEHHbIX Becax.

» KayecTBeHHas peakumsi Ha K1cnopog. KauecTBeHHas peakumsi Ha YrneKncbli
ras.

JlaGopaTopHblie ONBITHI

» PacnpocTpaHeHune 3anaxa OfeKO/IoHa, LyX0B WM [e30[0paHTa Kak MnpoLecc
anddysun.

* HabnogeHne 6POYHOBCKOrO [ABWKEHWUA 4acTMYeK YepHOW Tylwun nog
MUKPOCKOMOM.

o Anthysns nepmaHraHaTa Kaivs B XenaTuHe.

» O6Hapy>XeHme 3hMPHbIX Macen B anefibCMHOBON KOPOUKE.

* /I3yyeHue rpaH1Ta c NOMOLLbIO YBE/IMYUTESILHOTO CTEK/a.

* Onipefie/ieHne CoAep>KaHns BOAbl B PaCTEHUMN,

» Ob6Hapy>keHme Mac/a B CeMeHax NoACO/MHEYHMKA U TPELLKOro opexa.

» O6Hapy»XeHue Kpaxmasa B NLIEHNYHON MYKEe.

» B3anmopgeicTemne acCKOpOUHOBOM KUCNOThbI C ModoM (orpefenieHne BUTaMUHA
C B pas/IMyHbIX COKax).

* [MpoayBaHue BblAbIXaeMOro BO3ayxa yYepe3 N3BECTKOBYHO BOLY.

» O6Hapy>KeHme N3BECTKOBOW BOAbI CPEAMN Pa3/INYHbIX BELLECTB.

JomaniHue onbITHI

* /I3roTtoBnieHne Mogenein MoeKysn XMMUYECKNX BELLECTB U3

nnacTunHa.

» Indpcpysma caxapa B Bofe.

 OnNbITbl C NYCTOW 3aKPbITOM NIACTUKOBON OYTLINKOIA.

» O6Hapy>XeHue KpaxmMasa B NpoAyKTax NuTaHus; A6/10Kax.

IMpakTuyeckas padora Ne 1. 3HaKOMCTBO C /1a60pPaTOpHbLIM 060PYA0BaHMEM.
[MpaBuna TeXHUKN 6e30MacHOCTH.



IMpakTuyeckas padora Ne 2. HabnogeHme 3a ropsLein CBeHon. Y CTPOCTBO U
paboTa CrMpTOBKM.

Tema II. Matematuka B xumuu (9 4)

OTHoOCHTEe/IBLHBIE aTOMHAS U MOJICEKYJ/JIsIpHast MaCChbl.

OTHOoCUTeNbHaA  aToOMHad  Macca  3feMeHTa.  MonekynspHas — macca.
OnpefeneHne 0THOCUTENbHOM aTOMHON MacCbl XUMUYECKMX 3/IEMEHTOB MO Tabnmue
A. V. MeHpgeneeBa. HaxoxpgeHve OTHOCUTE/IbHOM MOMEKYNAPHOM Maccbl Mo
(hopMysie BellecTBa Kak CyMMbl OTHOCMTE/IbHbIX aTOMHbIX MacC, COCTaBAOLLMX
BELLECTBO XMMNYECKNX 3/IEMEHTOB.

MaccoBast 10151 )J1€eMEHTA B CJI0;KHOM BemecTBe. [TOHATVE O MacCcOBOWN Aone
XUMNYECKOro anemeHTa (W) B C/IOXKHOM BELLECTBE W ee pacyeT No opmyrne
BewecTBa. HaxoxaeHne (opmynbl BewlecTBa MO 3HAYEHMSIM MacCOBbIX A0Nei
06pasyoLLMX ero 3/1eMeHTOB (419 [ABYXYaCOBOIro U3y4YeHUs Kypca).

Yucrble BemecTBa M cMecu. YNCTble BewecTBa. CMecu. [eTeporeHHble n
rOMOreHHble cmecu. [a3oobpasHble (BO3A4YX, MPUPOAHbLIA ra3), Xuakue (HedTb),
TBepAble cMecu (ropHble MOPOAbl, Ky/NMHapHble CMECUM MU CUHTETMYECKME MOKoLMe
CpeAcTBa).

Oo0bemHas a0as raza B cmecu. OnpefeneHve o6beMHoM aonn rasa (¢ ) B
cmecn. CoctaB aTMOC(EpPHOro BO3fyxa M NPUPOAHOro rasa. Pacyet obbvema Aonu
rasa B CMecu rno ero obbeMy v HaobopoT. MaccoBas [0/ns BellecTBa B pacTBOpE.
MaccoBasi goqs BemectBa (w) B pacrtBope. KOHLUeHTpauusa. PacTtBoputensb u
pacTBOpPeHHOe BeLeCcTBO. PacyeT MacCbl pPacTBOPEHHOro BewlecTBa MO Macce
pacTBopa U MaccoBOM [0/1e PaCTBOPEHHOr 0 BeLLeCTBa.

MaccoBasi mosasi mpuMmeceil. [1OHATME O YMCTOM BeLLeCTBE W TMpPUMECHU.
MaccoBas gons npumecu (w) B obpasiie ncxogHoro Bewectsa. OCHOBHOe BeLLECTBO.
PacyeT MacCbl OCHOBHOrO BellecTBa MO MacCe BeLlecTBa, COAepXKallero
Onpe/eneHHy MacCoBYHO [0/H0 NPUMECEN.

JdeMoHCTpamuun

» Konnekums pasnnyHbiX B1L0B Mpamopa 1 U3AeNnia U3 Hero.

» CMeCb PeYHOro 1 caxapHOoro necka v nx pasgeneHue.

» Konnekuma Hehtn 1 HehTenpoAYyKTOB.

» Konnekums 6bITOBbIX CMECEMN.

 [wmarpamma cocTaBa aTMoc(epHOro Bo3gyxa. [uarpamma cocTaBa
MPMPOLHOrO rasa.

» Konnekuma «MuHepasbl U rOpHbIe MOPOAbI».

JomaniHue onbITHI

* I3yyeHne coctaBa HEKOTOPbLIX ObITOBLIX U (hapMaLeBTUYECKMX NpenapaTos,
cofiep>kalLLmx onpeeneHHy0 40/ NPUMECEN.

IMpakTuyeckas padora Ne 3. [NpuroTosneHre pacTBopa € 3aaHHOM MacCoBOM
[0/ei pacTBOPEHHOI 0 BeLLECTBa.

Tema II1. SIBienusi, npoucxoasimue ¢ Bemecrsamu (11 u)

Pa3genenne cmeceil. Cnocobbl pasgeneHnss CMeceim UM 04MCTKa BELLECTB.
HekoTopble MpocTeillne crnocobbl pasfesnieHns CMeceit: NMpocenBaHue, pasfeneHune
CMeceli MOPOLLIKOB Xene3a 1 Ccepbl, OTCTaMBaHue, AeKaHTauus, LeHTpuQyrnposaHme,
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pasgefieHne ¢ NOMOLLBIO [AeNUTE/IbHON BOPOHKWU, (PUnbTpoBaHMe. ®PunbTpoBaHUe B
naboparopuu, 6bITY M Ha npoussBogcTBe. [MoHATME O (unbTpaTe. Agcopbums.
[MoHATNe 06 agcopbunm n aacopbeHTax. AKTUBUPOBAHHbIA Yrob KakK BaXKHEMLLWIA
afICOp6EHT. Y CTPOINCTBO NPOTUBOrasa.

JucTuaasinusi, WId Teperonka. Auctunnaumsa (neperoHka) Kak npouecc
BblZe/leHNsA BeLecTBa M3 XUAKOW cMmecn. [MUCTUNNMPOBaHHas Boja M obnactu ee
npumeHeHus. Kpuctanimsaums unm sbinapusaHue. Kpuctanimsaums v BolinaprieBaHme
B flabopatopun (KpucTasmsatopbl 1 (apdopoBble Yallku 418 BbinapmsBaHua) ©
npupoge. MNeperoHka HeT. HedhTtenpoayKTbl. dpakuUMOHHAA MeperoHKa »XXMUAKoro
BO34yXa.

XuMHYEeCKHE peakuuu. YCJIOBHS NPOTEKAHUMS M IpPeKpaleHus
XUMHYeCKHX peakmuid. XVMUYECKME peakunn Kak MPoLEecc npeBpaLleHns OfHUX
BELWECTB B ApYyrue. YCNoBuS MPOTEKAHUA W NPEKPaLLEHNS XMMUYECKUX pPeakLmni,
ConpukocHoBeHMe (KOHTaKT) BellecTB, HarpeBaHuwe. Katanmzatop. WMHruéutop.
YnpasneHne peakumammn ropeHus.

IMpu3Hakn XUMHYECKHX peakmuid. [IPU3HaKM XUMUYECKUX peakuuii:
M3MEeHeHMe LBeTa, 00pa3oBaHMe 0cafKa, pacTBOpPeHWe MOJYYEeHHOro OcafKa,
BblAe/IeHMe rasa, NosiB/eHVe 3anaxa, BblAe/leHNe UIN NOr/oLLeHMe TenoThbl.

JdemoHcTpanumn

o ®unbtp LoTTa. BopoHka BtoxHepa. YcCTaHOBKa A4 (hMUNbTPOBaHWUA MOA
BaKyyMOM.

* PecnvpaTopHble MacKM U MapneBble NOBA3KW.

* [MpoTnBOra3s n ero yCTPomncTBo.

 Konnekuus «He(hTb 1 HepTeNPOAYKTbI».

JleMOHCTpPAIMOHHBbIE IKCIIEPUMEHThI

* PasgeneHne cmecy NopoLLIKa Cepbl M XKenesHbIX OMuoK.

* PasgenieHne cmecu NopoLLIKa cepbl U Necka.

* Pa3feneHne cmecu BOAbl U PacTUTE/ILHOrO Mac/sia C NMOMOLLbIO AeNnUTeNlbHOM
BOPOHKMW.

* [NonyyeHne ANCTUNNMPOBAHHOW BOAbI C MOMOLLGHO 1abopaTOPHON YCTaHOBKM
07151 NEePEroHKN XXUAKOCTEN.

o PasfeneHne CcMecu repmaHraHata W [uMxpoMara Kaamsa  Ccnocobom
KpucTanmsaumm.

* B3anmopgecTame Xene3HbiX OMWIO0K 1 NMOpoLLKa Cepbl MPU HarpeBaHnu.

* [NonyyeHne Yrnekucnoro rasa B3aMMOZENCTBMEM Mpamopa C KWUCIOTOW W
00OHapy»XeHue ero ¢ NOMOLLIbIO M3BECTKOBOW BOApbI.

» KatanMtnyeckoe pasnoXkeHne nepokcmaa sogopoaa (Kataimsatop — ANOKCUL
mapraHua (1V)).

» O6Hapy>KeHme pacTBOpa LLEeM0YUM C MOMOLLLI0 MHAMKATOpA.

* BsaumopgelicTBue pacTBopa MnepMaHraHaTa Kaams M pacTBopa Auxpomara
Ka/insl C pacTBOPOM Cy/b(hnTa HaTpUS.

* B3aumopelicTeme pacTBopa nepMaHraHaTa Kaims ¢ aCKopbuHOBOW KUCOTOM.

* B3zaumogencTeme xnopuaa »xenesa C XXeTo KPOBAHON COMbI U TMAPOKCUAOM
HaTpus.

* B3anmoperictaue rugpokcmaa xxenesa (I11) ¢ pacTBopom CONAHON KMCNOT.



JlabopaTopHbIe ONBITHI

* Afcopbuma KyKypy3HbIMU Nasioykamun napoBs naxy4ymx BeLLecTs.

* /I3yyeHmne yCTPONCTBA 3aXKUTaSIKM U NIaMeHN.

JlomamiHue OnbITHI

* PasgenieHne CMecy Cyxoro MojioKa 1 pe4yHoro rnecka.

« OTCTanBaHne B3BECY NOPOLLIKA A1 YNCTKN NOCY/Abl B BOAE U ee [eKaHTauus.

» ACOpOUMsa aKTUBUPOBAHHLIM YT/1eM KpacsLLMX BELECTB Nencu-Konbl.

 PacTBOpeHue B Boae TabneTku acnvpuHa YTICA.

* [pnroToBfieHNe N3BECTKOBOW BO/bI U OMbITbl C HEMA.

* N3y4yeHne coctaBa CMC.

IIpakTuyeckas padora Ne 4. BblpawmBaHne KpuUCTasnoB conv (goOMaLUHUN
3KCNEPUMEHT).

IpakTuyeckas padora Ne 5. OuncTKa NOBapPEHHOW CONN.

IpakTuueckas padora Ne 6. VI3yyeHue npoLecca KOpPpo3nun »enesa.

Tema IV. Paccka3bl mo xumum (2 4)

YueHun4yeckaa KoHepeHUus. «Bblaatowmecs pycckme y4eHble-XUMUKN».

KOHKypC coo6LieHnin yyaumxcd. «Moe Ho6UMoe XMMUYECKOe BELLLECTBO»
(OTKpbITWE, NOMTYYEHME N 3HAYEHME).



3. Ilnanupyemble pe3yJbTATHI U3yYeHNUs] Y4eOHOI0 MpeaMeTa.

JInunocTHpIMH  Pe3y/bTaTaMm M3y4eHUs NPoneaeBTUYECKOro  Kypca
«BBefieHMe B XMMUIO» B 7 KNacce ABNAITCA CefyroLne YMeHNs: B 06acTu

1) MaTpUOTUYECKOrO BOCMMUTAHUSA :
LLEHHOCTHblE OTHOLUEHWS K OTeYeCTBEHHOMY Ky/IbTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hacnefuto, MOHVMaHWe 3HaYeHWs XMMUYECKOM HayKu B COBPEMEHHOM
XXM3HW 06LlecTBa, CNOCOBHOCTN BafeTb AOCTOBEPHON MH(OpMaLMein 0 nepenoBbIxX
OOCTVKEHWNAX N OTKPLITUAX MUPOBOI M OTEYECTBEHHON XMMUK, 3aMHTEPECOBAHHOCTb
B HAY4HbIX 3HAHMSX O YCTPOMCTBAX MMPa U 0OLLECTBa;
2)  LEHHOCTW Hay4HOrO Mo3HaHWA
MUPOBO33PEHNYECKME Hay4yHble MNpeAcTaBneHns 0 (QU3NYECKMX CBOWCTBaxX W
COCTOSIHMK, COOTBETCTBYIOLME COBPEMEHHOMY MOAXOAY PasBUTUS Hayku U
(hyHAAMEHTa/IbHbIX  MPUHUMNOB A8  MOHUMaHMS  CYLLHOCTM  KapTUH  Mupa,
NpefcTaBfeHNs 06 OCHOBHbIX MNPUHUMMNAX Pa3BUTUA MNPUPOAbI, B3aMMOCBA3SX
yesioBeka C NPUPOAHON CPefoit, 0 PO XUMUN B NO3HAHWUMN 3TUX 3aKOHOMEPHOCTEN;
Nno3HaBaTe/lbHble MOTUBbI, HanpaBieHHble Ha MOMyYeHMe HOBbIX 3HaHWIA B 06/1acTu
XUMUK, HeoOXOAUMbIX ANd  HabngeHWs 3a npoueccaMy U Harpas/eHUSMU,
Mo3HaBaTe/lbHOM, WH(OPMALMOHHON W YMTaTeNbCKOW KyNbTypbl, B TOM 4WUC/e
HaBbIKN PaboTbl C yYe6HbIMM TEKCTaMy CAMOCTOATENNbHO, CNPaBOYHOM NUTEpaTypoil,
AOCTYMHbIMU  TEXHUYECKMM  MH(OPMALMOHHBIMA  TEXHONOTUAMW;  MHTEpec K
00y4YeHVNI0 W TMO3HaHWIO, JH0O603HATE/IbHOCTb, TFOTOBHOCTb W CMOCOBHOCTb K
caMo06pa30BaHMio, NPOEKTHOM 1 UCCeL0BaTeIbCKOW AeATeIbHOCTH, K OCO3HAHHOMY
BbIOOPY HanpaBNeHHOCTU 1 YPOBHS 00Yy4eHUS B NEpPCreKTUBE;

3) opmmpoBaHMS KynbTypbl 3[40P0BbS :
0CO3HaHWe LeHHOCTeW >XM3HW, OTBETCTBEHHOrO OTHOLLEHWS K CBOEMY 3[0pOBbIO,
yCTaHOBKa Ha 3[0pO0Bblii 06pa3 >XM3HW, HEeobXoAMMOCTb COGMAEHUA NpaBus
6e30MacHOCTM NpPU ABMKEHUU C XMMUYECKUMM BelecTBamu B ObITY M 060CHOBaHMe
XXU3HU;

4) TPy[oBOro BOCMUTaHS:
MHTepeC K MpPakKTUYECKOMY W3YYeHUIO NPOgeccuin 1 Tpyaa, YBaXeHWe K Tpydy W
pesynbTaTaM TPYLOBOWN [eATe/IbHOCTU, B TOM YMC/lE Ha OCHOBE MPUMEHEHWS
NpeaMeTHbIX 3HaHWIA MO XMMMWK, 0CO3HAHHLIA BbIOOP UHAMBUAYa/IbHOW TPaeKToOpuN,
NPoAo/MKeHNe 06pa3oBaHNA C YYETOM JIMYHOCTHBLIX MHTEPECOB M CMOCOBGHOCTEN K
XUMWUW, CBS3IM W ycrexaMm, YCMewHOCTb MNpoeccnoHaibHas AeATe/lbHOCTb U
pasBuUTME HEOOXOAUMbIX YMEHWIA, TOTOBHOCTb afanTMpPoBaTbCA B MPOQeCcC1OHaIbHO
cpefe;

5) 3KOMOrMYeCKOro BOCNMTaHUS:
JKONOrnyecKoe OTHOLLIEHWNE K MPUPOAEe KaK UCTOYHWUKY XKU3HW Ha 3emsie, Ha OCHOBE
ee OCBeLleHWs, NOHMMaHNe LIEHHOCTEN 340pPOBOro M 6e30macHoro obpasa >KU3HW,
OTBETCTBEHHOE OTHOLLEHME K COGCTBEHHOMY NPUHLMMY U MCUXNYECKOMY 3[0P0BbIO,
0CO3HaHWe NPUHLMNOB CO6M0AEHMS NpaBKna 6e30MacHOro noeeaeHns nNpu pabote ¢
BeLLecTBaMu, a TakXXe B YCTAHOB/IEHHOM MOPALKE, YrpoXXatoLwem 340P0Bb0 N XXMU3Hb
nopen;
CMOCOBGHOCTN NPUMEHATL 3HAHUA, NONYYEHHbIE NPU U3YYEHUN XUMUW, ANA PeLleHns
3afa4, rpaHnL, OKpy)XatoLleil NPUPOLHOIA cpefbl, A1 NOBbILEHNA YPOBHA 0CO60M
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Ky/IbTYpbl, OCO3HaHWS r106a/IbHOr0 Xapakrepa 3K010rnyeckux npobsiem 1 cnocobos
NX PELUeHNst C NMOMOLLbI METOAOB XMMMWMW, 3KONOMMYECKOro MbILL/IEHMS, HaBbIKOB
PYKOBOZCTBA MW B NO3HABATE/IbHOWN, KOMMYHUKATUBHOM 1 COLMaIbHON ciepe.

B cocTtaBe MeranmpeaMeTHBIX Pe3yJbTaTOB BbIAENAT 3HauYMMble AN
(hopMUPOBaHMS MUPOBO33PEHNSA 06LLIEHAYYHbIE MOHATUS (3aKOH, Teopus, MPUHLMN,
rmnoTesa, (akT, CUCTemMa, MNPOLECC, 3KCMEPUMEHT W  ApYyroe.), KOTopble
MCNONb3YHOTCA B €CTECTBEHHO-HAYYHbIX Y4eOHbIX npegmeTax W MO3BOMSAIOT Ha
OCHOBE 3HaHWI M3 3TUX MpeaMeToB (HOPMMPOBaTb MNPEeACTaB/eHWEe O LEe/IOCTHOM
Hay4yHOW KapTWHe Mupa, W YHMBepCa/ibHble Y4YebHble AeACTBUA (Mo3HaBaTe/lbHbIe,
KOMMYHUKATUBHbIE, PErynsaTvBHbIE), KOTOpble 06ecrneynBardT (opMMpoBaHME
FOTOBHOCTM K CamOCTOSITE/IbHOMY MMaHMPOBaHUIO W OCYLLECTB/IEHUIO Y4eBHOW
[eATeNbHOCTU.

Mo3HaBaTe/bHble YHMBEPCa/IbHbIE YYeOHble AeNCTBUS

Ba3oBble nornyeckme LencTeums:

YMEHUSI UCMOMb30BaTb MPUEMBbI IOFTMYECKOr0 MbIWIEHNA MNPU  OCBOEHMU
3HAHWIA: PaCKPbIBaTb CMbIC/T XMMUYECKUX MOHATUN (BblAENATb WX XapaKTepHble
NpU3HaKkKn, ycTaHaBNMBaTb B3aMMOCBA3b C APYTUMU MOHATUAMM), WUCMOMb30BaThb
MOHATUSA AN 06BbACHEHUS OTAENbHbIX (DAKTOB U SIBMEHWIA, BblbMpaTb OCHOBaHUS U
KpUTEpUU [ANS KNacCU(UKaLUMM XUMUYECKUX BELLECTB M XMMUYECKUX pPeakuuii,
yCTaHaB/MBaTb MPUYNHHO-CNEACTBEHHbIE CBA3M MEXAY OObeKTaMu U3yyeHus,
CTPOUTL JIOTMYECKWNe pacCyXaeHus (MHLYKTVBHbIe, LefyKTUBHbIE, MO aHanoruu),
[enaTb BbIBOAbI U 3aK/HOYEHNS;

YMEHWe TMpPUMEHATb B MPOLECCe MO3HAHUA MOHATUA (NPeaMETHblE WU
MeTanpeaMeTHbIE), CMMBO/IMYECKME (3HAKOBbIE) MOAENN, UCMOJb3yeMble B XUMUMU,
Npeo6pa3oBbiBaTh LUMPOKO MPUMEHSEMbIE B XMMUW MOJE/bHbIE MPefCTaB/leHns —
XMMWYECKUIA 3HaK (CMMBON 3MEMEHTa), Xumuyeckas hopMyna W YypaBHEHWE
XMMWYECKON peakuum — npu peleHMn yyebHO-MO3HaBaTe/IbHbIX 3afa4y, C YY4ETOM
3TUX MOJE/bHbIX NPEeACTaBMEHNA BbISBNSATL WM XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HaKN N3yYaeMblX OOBEKTOB — XUMUYECKMX BELLECTB U XUMUYECKUX peakumi,
BbISIBNATL ~ 0OLMEe  3aKOHOMEPHOCTW,  MPUYMHHO-CNELCTBEHHbIE  CBA3UM U
MPOTUBOPEYMS B U3yUHaeMblX NPoLeccax v ABNEHUSX.

Ba3oBble vccefoBaTesibCKue AeCTBUSA:

YMEHMe WCMo/b30BaTb MOCTaB/EHHbIE BOMPOCbl B KayecTBe MHCTPYMEHTa
MO3HaHWA, a TaKkKe B Ka4ecTBe OCHOBbI A/19 (DOPMMPOBAHUA T1MOTe3bl MO NPOBEPKe
MPaBU/IbHOCTU BbICKA3bIBAEMbIX CY)XKAEHWIA;

npuobpeTeHre oOMblTa MO MAAHWPOBAHMIO, OpraHM3auunm Uu NPOBEAEHUIO
YYEHNYECKMX  IKCMEPVMEHTOB, YMeHMe HabnwogaTb 3a XO4OM  MpoLecca,
CamMOCTOSITe/IbHO MPOrHO3MPOBaTb €ro pesynbTaT, (opmynMposatb 0000LEHUSA U
BbIBOZbl NO pe3y/ibTatam MPoBeAEHHOrO OMbITa, UCCeA0BaHUA, COCTaBATb OTUET O
npofenaHHon pabore.

PaboTa ¢ nHhopMauuei:

YMeHWe BblOMpaTb, aHaIM3MpoBaTb W WHTEPMPeTMPOBaTb  MHGOPMaLUIO
Pa3/INYHbIX BUAOB W (HOPM MpefcTaBNeHNns, Mosyvyaemyto M3 pasHbiX UCTOYHWUKOB
(Hay4YHO-MonNynApHas nUTepaTypa XMMMUUYECKOro cofepXXaHus, crpaBoYHble nocoous,
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pecypcbl NIHTepHeTa), KPUTMYECKM OLEeHMBaTb MPOTUBOPEUMBYIO U HELOCTOBEPHYHO
NH(OopMaLKIO;

YMEHWe MNPUMEHATb pas3/inyHble MeTOAbl M 3anpocbl NPV MOWCKe U 0Tbope
MHOPMaUMM 1M COOTBETCTBYIOLUMX [aHHbIX, HE06X0AMMbIX [NS  BbINOHEHUS
y4ebHbIX W Mo3HaBaTe/NlbHbIX 3afay OnpeAenéHHOro Tuna, NPUobpeTeHMe OnbiTa B
06M1acT  UCMO/Mb30BAHNA  UH(OPMAaLMOHHO-KOMMYHUKATUBHbLIX  TEXHOOINA,
OBNafleHne KynbTYpoil aKTUBHOIO MCMO/b30BaHUS Pas/iMYHbIX MOUCKOBBLIX CUCTEM,
CaMOCTOATENIbHO BbIOMPATbL OMTMMAa/bHY (hOPMY MPeACcTaBneHns WUHpopMaunn u
WNOCTPUPOBATL  PeLUaeMble  3afavynm  HEC/IOXHbIMU  CXeMamK, —auarpaMmMami,
APYrvMu (hopMamMu rpagiviky 1 Ux KOMOMHaLMsaMUK;

YMEHMEe UCMOMb30BaTb W aHanM3MpoBaTb B npouecce Yy4yebHOM U
MCCNeoBaTe/IbCKON [AeATeNIbHOCTU WH(OPMaLMIO O BAUSAHUMA MPOMbILLIEHHOCTH,
Ce/IbCKOro X034iCTBa 1 TpaHCNOPTa Ha COCTOSHUE OKPYXKatoLLen NPUpoLHOI cpeapl.

KOMMYHMKaTVBHbIE YHUBEPCa/IbHble YYeOHble AeACTBUS:

YMeHUs 3aaaBaTb BONPOCHI (B Xofe Ananora n (Unm) ANCKYccumn) no CywecTsy
obcyxgaemort  TeMbl, (HOPMyNMpoBaTb  CBOW  NPEASIOKEHUS  OTHOCUTESbHO
BbINOMHEHWS NPEASIOKEHHON 3afaun;

YMEHUS  MpPeACTaBNATb  MOMYYeHHble  pe3ynbTaTbl  MO3HaBaTE/IbHOM
[eATeNbHOCTM B YCTHbIX M MUCbMEHHbIX TEKCTaX; AenaTb Npe3eHTauuto pesynbTaToB
BbINOMHEHWS XUMWYECKOr0 3KCnepumeHTa (1abopaTopHOro onbiTa, f1abopaTopHOiA
paboTbl NO UCCNe0BaHNIO CBOWCTB BELLLECTB, y4e6HOr0 NPOeKTa);

YMEHWS  y4ebHOro COTPYAHMYeCTBA CO CBEPCTHUMKaMW B  COBMECTHOM
Mo3HaBaTe/lbHOM N UCCNef0BaTe/IbCKOW AeATeIbHOCTU NPW PeLUeHN BO3ZHUKAOLLMX
NpobnemMm Ha OCHOBe Y4éTa OOLWMX WHTEPeCOB W COrnacoBaHMs NO3ULMIA
(obcyxeHunss, 06MeH MHEHUAMW, «MO3rOBble LUTYPMbI», KOOPAUHALMSA COBMECTHbIX
OEACTBUIA, onpedeneHne KPUTEPWMEB MO OLEHKe KayecTBa BbIMOMHEHHOW paboTbl W
apyrve).

PerynatueHble yH/UBepCasibHble YUYeOHble JeinCTBUA:

YMEHMe CaMOCTOATeNbHO OnpefensTb Lenn CBOero 00y4yeHus, CTaBUTb WU
(hopmynmpoBatb 4515 ceba HOBble 3afa4yn B y4ébe 1 rno3HaBaTe/IbHOM AeATeNbHOCTH,
pa3BMBaTb MOTMBbI 1 MHTEPECHI CBOEW MO3HABATE/IbHOW AeATe/IbHOCTH;

YMEHMe CamMOCTOATE/IbHO MIaHNPOBATh MYTU AOCTVKEHUSA LieNeid, B TOM Ymncre
a/lbTepHaTVBHbIE, 0CO3HAHHO BblOMpPaTh Hanbosiee aMMEKTUBHLIE CMOCOOLI PeLIeHus
y4yebOHbIX 1 No3HaBaTe/IbHbIX 334ay;

YMEHMe COOTHOCUTb CBOW [EeNCTBUA C MNJaHUPYEMbIMU  pe3y/ibTatamu,
OCYLLECTB/NIATb KOHTPO/Ib CBOEW AeATE/IbHOCTM B MPOLECCe JOCTUKEHWNA pe3ynbTara,
onpefensitb Cnocobbl AEACTBUIN B paMKaxX MPeasioKEHHbIX YC/I0BUIN U TpeboBaHWUNA,
KOPPEKTMPOBaTb CBOW [eNCTBMSA B COOTBETCTBMUN C U3MEHSIOLLENCSA CUTYaLMeN;

YMEHMe  OUeHMBaTb  MPaBWIbHOCTb  BLIMOJIHEHWA  y4yebHOM  3a4auw,
COOCTBEHHbIE BO3MOXHOCTY €€ peLleHuns;

B/lafleHNe OCHOBaMW CaMOKOHTPO/IA, CaMOOLEHKW, MNPUHATUA PeLleHnid u
OCYLLECTB/IEHNA OCO3HAHHOIO Bbibopa B y4ebHOM 1 No3HaBaTeIbHON LesATe/IbHOCTH;

YMeHWe co3aBaTtb, MPUMEHATb U Npeobpas3oBbiBaTb 3HAKM U CUMBO/IbI, MOLENN
N CXEMbI 4S9 peLleHns y4eOHbIX 1 Mo3HaBaTe/IbHbIX 3a4ay;
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YMEHMe OpraHu3oBblBaTb  y4YebHOE  COTPYAHMYECTBO W COBMECTHYIO
[eATeNbHOCTb C YYMTENeM U CBEPCTHUKAMK; paboTaTb MHAMBMAYATIbHO U B Tpymnne:
HaxoAuTb O6LLee pelleHMe W paspellatb KOHMIMKTbI Ha OCHOBe COr/acoBaHMs
No3nLUMIA N y4ETa MHTEPECOB; (POPMY/IMPOBATL, apryMeHTMPOBaTbL U OTCTamMBaTb CBOE
MHEHWE;

YMEHMe OCO3HAaHHO WCMNONb30BaTb peyeBble CPeAcTBa B COOTBETCTBUM C
3afja4eil KOMMYHUKaUU ONS BbIPaXEHMSI CBOMX YYBCTB, MbIC/IEN M MOTPeBHOCTENR;
NNaHUPOBaHUS U PerynaumMm CBoein AesTeNbHOCTW; BNafeHne YCTHON MU MUCbMEHHOM
PeYbH, MOHO/IOrMYECKOWM KOHTEKCTHOW Peybto;

(hopmMmupoBaHMe W pa3BUTUE KOMMETEHTHOCTM B 06/1aCTU  MCMO/b30BaHWS
NHHOPMaLMOHHO KOMMYHUKALMOHHBLIX TEXHO/OM A,

(hopMUpOBaHME M pPa3BUTME 3KOMOMMYECKOrO MbILLMEHNS, YMEHNE NMPUMEHSATb
ero B  MO3HaBaTe/IbHOW, KOMMYHWKATUBHOW,  COUMaNbHOW  MNpPaKkTuke U
NpotheccnoHasIbHOM OpueHTaLuun.

IpeaMeTHBIME pe3yJbTaTaMH M3YyYeHUs npeamMeTa «XUMUs» SBASAKOTCA
cneayroLme yMeHus:

B nosHaBaTeNbHOW c(epe: AaBaTb OMNPeAeneHUss M3YYeHHbIX MOHSATUIA:
«XUMUYECKNIA  3NEMEHT»,«aTOM», «UOH», «MOJMIEKYNa», «MPOCTble W C/IOXKHbIE
BELLECTBA», «BELLECTBO», «XUMUYecKas (opmMyna», «OTHOCUTE/IbHAs aTOMHas
Macca», «0THOCUTe/IbHast MOMEKYNAPHas Macca»,«Ba/leHTHOCTb», «KpUCTa/InyecKas
PeLeTKa», «OKCUAbI», «KUCNOTbI», «KaYeCTBEHHbIE peakuun», « MaccoBas [0Ns»,
«a,u,cop6L|,|/|;|», «ANCTUNNALNA», «XNMKn4yecKas peakynsa».0onncbiBaTb
[€MOHCTPALMOHHbIE 1 CAMOCTOATENbHO MPOBEAEHHbIE XMMUYECKNE IKCNIEPUMEHTBI;

OnucbIBaTb W pasnnyaTb WU3y4YeHHble K1acCbl HEOPraHUYecKnX COeAnHEHWN,
MPOCTbIE M CNOXHbIE BELLECTBA, XMMUYECKME peakLuu,;

KnaccuuumMpoBaTb M3y4YeHHble OObEKTbl W ABMEHWSA; [AenaTb BbIBOAbI W
YMO3aK/Il0UeHNS U3 HAOMHOAEHWNIA, N3YUYEHHbIX XMMUYECKNX 3aKOHOMEPHOCTENR;

CTPYKTYPUPOBaTb M3YYeHHbIA MaTepuas U XMMUYECKYHD WH(OpMaLmIo,
MOSTYYEHHYIO U3 APYTrUX UCTOYHUKOB; MOAE/IMPOBaTL CTPOEHME MPOCTbIX MOSIEKY/T;

B UEHHOCTHO — OpWEeHTaUMOHHON cepe: aHa/M3MpoBaTb U OLEHMBATb
NocneAcTBus N5 OKpYXKatoLLel cpefbl ObITOBOM M NPOM3BOACTBEHHOW AEATENbHOCTH
4e/nloBeKa, CBA3aHHOM C NnepepaboTKOM BELLECTB;

B TpyaoBoi chepe: NPoBOAUTL XUMUYECKNIA IKCNIEPUMEHT;

B cthepe 6€30MacHOCTU XM3HEAEATENbHOCTMW: OKa3blBaTb MEPBYH NOMOLLb Mpu
OTpaB/IEHUAX, OXOrax W [ApYrux TpaBMax, CBSi3aHHbIX C BellecTBamy U
nabopaTopHbIM 060pYyA0BaHNEM.
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4. TemaTnueckoe NJIAHMPOBaHUE

Ne n/n Tema Konunyect | B TOM uncne
BO YacCOB | Teopus npakTukKa
K/p n/p
Tema l | Xumusi B neHTpe 11 . 2

e€CTeCTBO3HAHMHS. 9

Tema 2 MareMaTHKa 9 7 1 1
XHMHH.

Tema 3 SIBenus, 1 3
NMPOUCXOAsIIIHeE 11 7
BelleCTBAMH

Tema 4 Paccka3sbl no xumuu 2 2 - -
Pe3eps 1 1 - -
NToro 34 26 2 6
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KanenagapHo-remaruuyeckoe mianuposanue (7 kiaacc), 1 yac B Hees11o.

MabpuensH O.C. Xumua. BBoAHbIN Kypc. 7 Knacc: yy4eb. nocobue O.C.IMabpuensH,
N.I". Octpoymos, A.K. AxnebuHuH.- M.: ipoda, 2021

Ha3Banue pa3neina. Hara gaxr
Ne i/ [dara nian npuMeYaHue
Tema ypoka

Xumud B HEHTPE €CTECTBO3HAHUSA
(11u).

1. BBOAHbLIA  MHCTPYKTaX MO
TB. MpaBuna  TEXHUKK
6e3onacHoCcTM mpu paboTe B
XVIMUYECKOM KabuHeTe.
MpegmeTt xumun.

2. IIpakTnueckas padora Nel
«IIpuembl oOpameHusi ¢
J1adopaTOPHBIM
000py10BaHUEM).

Hucrpykrax no Th.

3 HabntogeHve n
3KCMEPVIMEHT.
4 IIpakTnyeckasi paGora Ne2

«Ha0aronenus 3a ropsimei
cBe4oii. YCTpoicTBO M
padora CIIUPTOBKH».
Hucrpykrax no Th.

5. MogenvposaHue.

6. XUMUYeckne 3HaKu n
thopmybl.

7. Xumunsa n usmka.

8. ArperartHble COCTOAHNSA
BELLLeCTB.

9. Xumusa n reorpadus.

10. Xumunsg n bruonorus.




11.

KauecTBEHHble peakuun B
XUMUMN,

MaremaTuka B Xumuu. (9 4)

12 OTHOCUTENbHbIE aTOMHasA U
MOJIEKYNIApHas macca.

13 MaccoBas foNna 3nemMeHTa B
CMOXXHOM BeLLeCTBe.

14. YUuncTble BellecTsa N CMECH.

15. Ob6bvemMHads fgond  rasa B
cMmecu.

16. MaccoBas [0ns BeLlecTsa B
pacTsope.

17. PeweHne 3agay. Pacuet
MaCcCOBOW 0NN BeLLeCTBa B
pacTtsope

18. IIpakTHyeckasi pabora Ne3
«IIpurorosjieHue pacTtBopa
¢ 3aJaHHOl  MaccoBOM
noJiei PacTBOPEHHOr0
Beliecrea».

19. MaccoBas 4ons npumecei.

20. KoutposabHass pabora Nel
no Teme «MartemaTnka B
XUMUMN».

SIByeHus, mpoucxoasuue ¢
BemecrBamu (114).

21. PasfeneHne CMmecei.
Cnocobbl pasgeneHns
CMeceil.

22. dunbTpoBaHME

23. Apcopbuus.

24, Auctunnauus.

25. IIpakTnueckas padora Ned

«BpIpalmumBaHue
KPHUCTAJLIIOB COJIM».
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26. IIpakTnueckas padora NeS

«Ouncrka NOBAPEHHOM
COJIN».

27. XuMmnyeckune peaxkLmm.

28. Mpun3Hakn XUMNYECKUX
peakLuuii.

29. IIpakTnueckas padora Ne6
«H3y4yeHnune npouecca

KOpPPpPO3UH JKeJI€3a>».

30. 0606LLeHNE no Teme
«5IBneHnsa, npoucxoaaiime c
BELLECTBaMm».

31. KonTpoabnasi pa6ora Ne2
no Teme «$BneHus,
npoucxogawime c
BELLeCTBaMm».

Paccka3bl mo xumuu (34).

32-33 BblgaroLLnecs pycckue
yyeHble-XUMUKMN.

34 VcTopum OTKpbITUA
BELLLeCTB.
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