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MoscHuTenbHas 3anucka

MporpamMma no BHeYypPOUHOM fesTesIbHOCTU «X04y 3HaTb XMMUIO» NpeAHasHavyeHa A5 obyyatownxcs 8x-9x
KJ1IACCOB, XeNaloLWMX paciMpUTb CBOM 3HAHUS MO aHHOMY NpegMeTy, NJaHnpyloWwnx B byayLiem cBs3aTb
CBOIO NPOECCUOHA/BHYIO feSTeIbHOCTb C XMMUEN, XeNaloWMX CAaBaTb SK3aMeH N0 XMMUM.

AKTYya/bHOCTb NPOrpaMMbl CBSi3aHa C HEOBXOAMMOCTBIO peann3aLMm XenaHus obyYatoWmnXcs TMMHAa3UIA 1
061eobpasoBaTesibHbIX WKOA 60s1ee rayboKo N3yumTb XMMUIO, Tak Kak OHU NIAHUPYIOT BbIBMpaTb XMMUIO B
KayecTBe NpoduabHOro NpegMeTa obyyeHUs B CTapLUMNX KAaccax. Yyalimecs , Bbibpatolme XumMmto B
KayecTBe 3K3aMeHaLMOHHOrO NpeAMeTa 0/KHbl UMETb He TOJIbKO 3HaHWM B 061aCTU XMMUM, HO UM
HeobX0AMMO MMETb MPaKTUYECKNE YMEHMS U HABbIKM B MPOBEAEHUN XMMUYECKOr 0 3KCNepUMeHTa. 3aHATUs
OpPUEHTMPOBAHbI HA MOBTOPEHME, CUCTEMATU3ALLMIO U YTyb1eHHOE M3yYeHMe Kypca XMMUN OCHOBHOM
LWKOJIbl. 3aHATUSA MO NPOrpaMmMe BHEYPOUHON AesTebHOCTM NOMOryT obyyatowmmcs B GOPMUPOBaHNM
3HAHWM U yMeHUI Npu paboT Haj NpoekTamm Mo Bbl6paHHbBIM TeMaM.

B ocHoBe peasiM3aLmm faHHOM NPOrpaMmMmbl IEXUT CUCTEMHO-AEATEIbHOCTHbIN NMOAX0J, KOTOPbIN co3aaeT
OCHOBY /11 CAMOCTOSITE/IbHO O YCMELWHOro YCBOEHNS 00yUatoWMMNCA HOBbIX 3HAHWUM, YMEHUN,
KOMMETEeHL M, BUAOB 1 CNOCObOB A eaTeNlbHOCTU 1 obecneynBaeT COOTBETCTBME AEATE/bHOCTHU
00yyatoLWwmxcs Ux BO3PacTy U UHAMBUAYaIbHBIM OCODEHHOCTAM. DMOLLMOHAbHOE NepeXxmBaHMe npoLecca
OTKPbITUS SIB/SIETCS OCHOBOM MOTMBAL MU K 3HAHWUAM, CTUMY/ISTOPOM CAMOM YMCTBEHHOW AeATe/IbHOCTU B
JAOCTUXEHWM Le/1el IMYHOCTHOr O, COLMaIbHOrO U NMO3HABATE/IbHOM 0 Pa3BUTUA 0byYatoLLMXCS.

Lienb paHHOro Kypca.

Co3gaHue yc10BUIN Ans y4ebHO-UCCIe[0BaTENbCKON AeATeIbHOCTM YUHaLLMXCS, HAaNPaB/IeHHOM Ha
paclumpeHue 1 yraybaeHue 3HaHUA U pa3BuUTUE Yy 0DyYaoLWLMXCS CMOCOBHOCTM K CAMOMO3HAHMIO,
CaMOpPa3BUTUIO M CAMOOMNpPeA e/IeHUIo Yepes NpesMeT-XUMUS.

3agaum Kypca:
* MOAAEPXAaHWE MHTEPECa YUaLLMXC A 8X-9X KJ1aCCOB TMMHA3MMN K U3yYeHUIO NpeaMEeTa,
e pacwmpeHue u yraybaeHune 3HaHUM 06yYatOLLMX MO XUMUK;
e  bopMMpOBaHME YMEHUIN 1 HABbIKOB NMPOBEAEHNS XMMUYECKOT O 3KCMEPUMEHTS;
e  MOMOLLb B MOATOTOBKE K 3K3aMeHY M0 XUMUK,

®  peasiM3auus MeXMpeAMeTHbIX CBSi3el eCTECTBEHHOHAYYHbIX MPeAMeToB: XMMun, buonoruy,
busmkm.

PesynbTaTbl UsyyeHus Kypca.
1. [l[pedmemHble pe3yabmamboi.
3Hameb u noHUMams:

o onpeaeneHnsa N3y4YeHHbIX I'IOHFlTVIﬁ,‘



Knaccmburkal Mo n3yvaemblx 06bEKTOB U SBAEHUI;

OCHOBHbI€ XMMMUYECKMe 3aKOHbI;

A3bIK XMUMUY;

cnocobbl NOAYYEHMS, PACNO3HABAHUS U UCMOJIb30BaHMA U3yYaeMbiX BELLECTB;
ANrOPUTMbI PELUEHNS PAaCYETHbIX 3a34ay:

Ha HaXOoXJ eHNe MaCCOBOMN 01N XMMMUYECKOT 0 3/1eMeHTa Mo GopMy/ie COeUHEHUS;
MaccoBOM A0/ BeLLeCTBa B PacTBOPE;

KO/IMYeCTBA BELLECTB];

obbeMma 1AM Macchbl No KONMYeCTBY BellecTBa, 06beMy UM Macce peareHTOB UM NPO/YKTOB
peakuuu;

HaXO0X/ eHre KONMYeCTBa BellecTBa, MaccChl, 06beMa BELLECTBA MO YPAaBHEHUIO peakL U , eC/iv O4HO
13 BellecTB HaxXoAMUTCA B M3ObITKE;

HaxoXxaeHune % ot TeopeTn4eckn BO3SMOXHOI O BbIXOZ4a NPoAYyKTa peakLnn.

a/ICOPUTM peLlleHnsa KayeCTBEHHbIX 3a/ ay.

2. MemanpedmemHsle pesynbmam.

OnMUCbIBaTb HabOAaeMble UK NMPOBOAMMbIE SKCNEPUMEHTbI, UCMOJb3YS A/151 3TOr0 € CTECTBEHHbIN
(pyCCKuMI) S3bIK U A3bIK XUMUW;

Jle1aTb BbIBOAbI M YMO33K/IOUEeHUS 13 HAbNO4eHWUI U SKCNEPUMEHTOB, U3YYaeMblX XMMUYECKNX
AB/IEHUN.;

KPpUTU4YeCKM OLL,EHNBATb Mchopmau,mo, nony4aemMyto U3 pas3sinyHbIX VIHCI)OpMaLI,VIOHHbIX MCTOYHUKOB.

3HaTb OT 1 TB npu n3yyeHnn BeLecTs, 3HaKoMCTBe ¢ 1abopaTopHbIM 0bopy0BaHMEM U
npoBeg eHnn 1abopaToOPHbIX SKCMEPUMEHTOB, @ TaK e NPu UCMO0/b30BaHNM BeLLecTB B bbITy. :

aHanM3npoBaTb N OLLEHNBATb MCNOJIb3OBaHME BELWECTB B 6bITy, nocneacTemnda UX NnpuMeHeHuna Anq
OKPY)KBIOU.LEIZ cpeabl 6bITOBOM AeATENIbHOCTN YeNOBEKQ;

NJ1aHNPOBATb U MPOBOAUTb XUMNYECKNI SKCNEePUMEHT;

MCNOoNb30BaThb BelWECTBA B COOTBETCTBUN C UX NPeAHA3HAYEHNEM U CBOVICTBE!MVI, OnMcCaHHbIMK B
VMHCTPYKLNAX NO NPUMEHEHUIO.

pewaTb KOM6MHMpOBaHHbIe 3a4a4n 1 3a4a4un NOBbILLEHHOM C/I0XHOCTM.

MIAHMPOBAaTb CBOO PaboTy Mo BbIGOPY TeMbI MPOEKTa, CMOCOHOB ero peannsanmm 1 3aWmThl.

3- JluuHocmHsble pe3ysnbmamesl.

®  3HaTb M MOHMMATb COLMANbHYIO 3HAUMMOCTb U COAEepX)aHue npodeccuit,
. CBfI3aHHbIX C XUMUER;

L4 M CMbITbIBaTb: YyBCTBO NOPA0CTU 3a pOCCMﬁCKytO XUMNYECKYHO HayKy 1 yBaXXeHne K
NCTOPUN €€ Pa3BUTUA; YBaXXEHNE N NpUHATNE AOCTI/I)KeHI/II?I XUMUN B MUPE; CaMOyBaXXeHne 1
SMOLMNOHAa/IbHO NO/TIOXNTEe/IbHOE OTHOLWEeHUe K ce6e;

yMeTb CyLWaTb U C/IbllaTh NapTHepPa, MPU3HaBaThb NpaBo KaXAoro Ha CobCTBeHHOe MHeHWe U
NMPUHMMATL PEeLLeHUs C Y4eTOM NO3ULLUIN BCEX YHACTHUKOB;



o NPU3HaBaTb: LEHHOCTb 34,0P0OBbA (cBoerowm Apyrunx J'HOAEI‘/’I),' HEO6XOAVIMOCTb CaMOBbIpaXeHn4,
camopea/simsaumnn, counasbHOro NprUsHaHng;

o 0CO3HaBaTb: FOTOBHOCTb (MM HEFOTOBHOCTb) K CAMOCTOATE/IbHbIM NOoCTyNnKamMm n AEVICTBMHM,
NPUHATUIO OTBETCTBEHHOCTU 3a UX Pe3Yy/1bTaTbl; FOTOBHOCTb (WM HEeroToBHOCTb) OTKPbITO
Bblpa>aTb N OTCTaMBaTb CBOK MO3ULUNIO U KPUTUYHO OTHOCUTBLCA K CBOUM MO CTYNKaMm;

®  yMemsb: yCTaHaB/AMBATb CBA3b MEXAY LLe/Ibl0 U3YYEHUS XMMUKN U TeM, A1 Yero OHa OCyLLecTBASeTCA
(MoTMBaMM);

®opmbl KOHTpOAA:
e TekywWwWit KOHTPO/Ib YCBOEHUS MaTepuaa OCyLLLeCTBASETCS Yepes:
®  npoBejeHne YCTHOro (MMCbMEHHOM0) OMPOCa /M NMyTeM BbINOJHEHUS NPAKTUYECKNX 3a4aHUN.

o noAroToBKY MHANBUNAYA/IbHbIX CﬂaﬁA-ﬂpe3EHTaLLMM no N3y4YeHHOMY MaTepunany, Kotopas
BbINONHAETCA yHaLWMMCA CaMOCTOATE/IbHO UJIN MNOA PYKOBOACTBOM yUnUTENA.

e OTyeTbl N0 NpakTUYecknm paboTam.
e  BbinosiHeHWe TBOpYECKMX paborT.
e BbiCTyn/IeHNS € COOOLEHNSAMM MO M3yHaEMbIM TEMAM Ha BHEYPOUHBIX 3aHATUS U YPOKaX.

e  Bbino/sHeHWe Npe3eHTaL MK N0 TeMaMm Kypca B nporpamme MS Power Pointu T. 4.

PaboTa Hag npoekTamu.

CopepxaHue nporpammsl 8 knacc.

BeegeHue. (5 4.)

Mwup xumunm: BelecTBa BOKPYr Hac. Victopusa pa3BuTtusa xumumn. Passntune xummun B Poccnn. 3HaueHne xmmmnm
AndA venoseyectBa. CTpoeHue BeL,ecTB.

MpaBuna TexHUKM 6e30MacHOCTU B XMMMYeCKon nabopaTopum. Xummnyeckas nocyza. TexHUKa BbiNnoAHeHUs
nabopaTopHbix paborT.

Habatogerune. Onuncanune. CpaBHeHue. Vi3mepeHune. MogennposaHue. MMnoTesa 1 SKCNeprMeHT.
®ukcrpoBaHWe pesyIbTaToB SKCNEPUMEHTA Yepes: rpaduku, guarpaMmel, TabaULLbl, PUCYHKM, CO34aHME
MOZ enen.,

CnpaBoyHas iMTepaTypa, C10Bapu, TEPMUHbI.
JlabopaTopHas pa6ota N2 1 «<MogennpoBaHMe MOJIEKY pa3HbiX BELLECTBY
JlabopaTopHas pabota N2 2 «Cnocobbl U3y4YeHns BelLecTB.»

JNlabopaTtopHas pabota N2 3 «/3mepeHune Macchl Tes1a 1 BELLECTB C NMOMOLLbIO BECOB 1 Pa3HOBECOB»

Tema 1. Beujecmsa u cmecu seujecms. (12 4acos)

®usmyeckme cBOMCTBA BelecTB. ArperaTHoe coctosiHue BelecTsa. LiBeT. 3anax. PactBopuMoCTb B Boge.
MnoTHoOCTL. TemnepaTypa NaaBAeHUS, TeMnepaTypa KUNeHus.

BELLI,ECTBa NpPOCTbl€ N CNOXHbIE. dusmyeckme U XMMMYeckmne CBOMCTBA BelecTB. MoHATNE OTHOCUTENbHON
aTOMHOW 1 MOJ'IEKynFlpHOl‘/II Macc. PeweHne 3a4a4 Ha HaXxoXaeHne MaccoBoM A0/ 3/1EMEHTA B BelW eCTBe.
PeweHne 3a4a4 Ha HaxoXjeHne d)opmynbl BellecTBa N0 MaCCOBbIM A40/1AM 3/1EMEHTOB BXOAAWNX B



BewecTBo. Pusnyeckme n xummyeckme aeaeHUs. Xummieckme peakuyunm. NpusHakm XMMUYeckmx peakLui:
NpUMepbl U3 XU3HM Ha BCe NpU3HakK. TexHuKa sabopaTopHblx paboT. MNpaBuia TexHKWKK 6e3onacHocTy B
XMMUYeckor nabopaTopun. XuMuyeckas nocyga.

Cmecn. Knaccndukaumsa cmeceit. PelueHne 3a4a4 Ha HAaXoXeHWe MacCOBOM 0/ BELLLECTBA B CMECH.

PelueHue 3aa4 Ha HaxoxJeHne 06beMHOM 1,0/11 BelLecTBa B cMecu. PelueHre 3aa4 Ha HaXoxXJeHue
MacCcoBOM UM 06bEMHOM 4,011 KOMMOHEHTOB CMeCH

( pacTBOpAa).

JlabopaTopHas pabota N2 4. ViccnesoBaHme Ppusmueckmx CBOMCTB BELLECTB
JlabopaTtopHas pabota N25. XrMuueckne peakuyuu. MprU3sHaKM XMMUYECKUX peakLuin
JlabopaTopHas pabota N2 6: cciesoBaHMe CBOMCTB CMeCeW.

JlabopaTopHas pa6ota N2 7. «OnpezeneHne MacCoOBOM A0M CONIN B pacTBOpE.»

Tema 2. CoeduHeHuUs xumu4eckux 3aemeHmos. (4 yaca)
MpocTbie 1 cnoXHbIE BewecTBa.

OCHOBHbIe Kaacchbl HeopraHmnm4yeckmnx coeau HeHul. CTeneHb OKMC/IeHMA aTOMOB 2/1eMEHTOB, BXO4AWNX B
COCTaB C/I0XHbIX Beww,ecTB. Peakynm coeamHeHnsa n pasnoxeHus. I'Ionyqume Kncaopoga n usyyeHue ero
cBorcTB. Cnocobol c06mpava nonpeaesneHna Haamuma Kkmncaopogaa.

JlabopaTopHas pabota N2 8. MNosiyuyeHMe CI0XHbIX BELLECTB U3 NPOCTHIX.

JlabopaTopHas pabota N2g. [MonyyeHre NpOCTbIX BELLECTB U3 C/I0XHbIX. [oyyeHme kuciopoaa u
M3yyeHue ero CBOMCTB.

JNlabopaTtopHas pabota N210. VI3yyeHre CBOMCTB BELLECTB Pa3HbIX KJ1aCCOB HEOPraHUYEeCKNX COeUHEHWI.

Tema 3. i3ameHeHus , npoucxodsujue ¢ Xumuyeckumu sewecmsamu.
CocTaBsieHMe ypaBHEHUIM XMMUYECKMX peakLunin. Peakynm noHHoro obmeHa

Pewenune 3aa4 Ha HaxXoXXJeHne Macchl, obbema BeLWecTB, y4aCTBYOLWWNX B peakynn. Pewenne paC"IéTHbIX
3ajad no Tmny: Bbl4yncaeHne maccbl Mimn obbéma NpoAYyKTa peakuyunn no N3BECTHOM Macce nam OG'béMy
MCXOA4HOro BewecTBa, CogepXallero npmmecu. PeweHne paCLIéTHbIX 3aja4y no Tuny: Bbluncnenus no
XUMUYECKUM YpaBHEHUAM, eC/IN O4HO M3 MCXOAHbIX BELWECTB, B3ATO B n3bbiTke. PeweHne
KOM6VIHVIpOBaHHbIX 3a,a4. NNOHATME OKUCAUTENBHO-BOCCTAHOBUTE/1bHbIX peaKu,vuZ. OkuncantenbHo-
BOCCTAHOBUTE/IbHbIE NMPOLLeCChbl B NPpUpPOAE.

JlabopaTopHas pabota N2 11. 13yueHue 1 onncaHne CBOMCTB BELLECTB Pa3HbIX K1acCOB.

Tema. 4 Paboma Had npoekmom.

Bbibop Tembl A/19 npoekTa. MNaaHnpoBaHue paboTbl Hag NpoekToM. BbinosiHeHWe npoekTa. 3awmnTa
NpoeKTOoB.

Tembl uccnedosamenbckux pabom***:



e Pa3sutue xumum B Poccun.
e PasButue xumun B Poccum u 3anagHoin EBpone: obuwee 1 pasanuus.
e [loyemy B Poccun He 6b110 nepuoga anxummm.
¢ [pupoaHble sBneHuUS.
e Xumusa B 6bITY: MpoLuioe U HacTosLee.
o Xumuyeckue peakLum, UCNOJb3yeMble Ye/I0BEKOM B BbiITy.
e BogHble pacTBOpbI, UCNO/Ib3yeMble B 6bITY U X 3HAUEHUE A/1S XKU3HM YesioBeKa.
e BeuecTBa, ucnosbsyemsbie B 6bITy.
e Bbibop BewecTBa. MoBapeHHas conb. [epmaHraHaT kaaus. Pacteop 1ioaa. MuHepanbHas Boga.
e Boga. YkcycHas kucnota. CnupTt. Mepokcug sogopoaa.
1. Coctas
2. CtpoeHue
3. Xumuueckme cBOMCTBa

4. WccnepoBaHue nuueBoii kameHHoM conn. JlabopaTopHble uccnegoBanus. (OnpegeneHve KoaMyecTsa
npumecen )

5. CoctaBneHue 3aj4avy u 06pa3u,b| nxpeweHus.

**% Yyawninca MoxeT BbI6paTb 04HY U3 NpPeANoXKEeHHbIX TEM WU CAMOCTOATE/IbHO cpopMyanpoBaThb
TeMy ucciegoBaTenbckon paboTbl.

MpumepHoe N1aHMpoBaHUe Kypca.

Z

Ne ypoxai Tema ypoxa Cooepiicanue




n/n no
nopaoKy
u meme
Beeoenue.
1 1 Mup XuMUU: BEIIECTBA BBoausrnii nacrpykrax no OT u Th.
BOKPYT Hac.
XuMHS — HayKa O BellecTBaxX. 3HaueHUue XUMHUH
UL yesoBeuecTBa. BelecTBa BOKpYr Hac.
Ucropus passutus xumuu. Passutue xumuu B
Poccuu. 3naueHne XUMHUH 1S 4EIOBEYECTBA
2 2 Crpoenue CocraBneHne MOJENei MTPOCTHIX U CIOXKHBIX
BeniecTB. JlagopaTopHas BemecTB. CocTaBiieHre MOJIEIICH BEeNeCTB
padora Ne 1. MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHUS.
«MopenupoBaHue MOJIEKYI
Pa3HBIX BEIISCTBY
3 3 DOopMyIIBI BELIECTB. 3amuck popMyII BEIIECTB C M CIIOJIB30BAHUEM
XUMHUYECKUX 3HAKOB.
4 4 JlaGopaTopuas padora Ne | Mucrpykrax no OT u Th na paboyem mecre.
2 «CriocoObI M3yueHus
BEILECTE.» OO6cyxaeHre U 0ohopMIICHHIE PEe3yIbTaToB
Ha6monenne. Onucanmne. CpaBHEHHE.
Wsmepenue. Monenuposanue. I'unoresa u
sKcnepuMeHT. OukcupoBaHue pe3yabTaToB
SKCIIEPUMEHTA Yepe3: IPapKH, TUarpaMMBl,
TaOIUIIBI, PUCYHKH, CO3aHUE MOJICIIEH .,
5 5 Jla6opaTopnast paGora Ne Uncrpykrax no OT u Th. Ilpu npoenenun
3 «M3smepenne maccel Tena u | 1abopaTopHBIX paboT. XuMudecKas mocyna.
BEIIECTB C TOMOIIBIO BecoB U | TeXHWKa BBIIOIHEHHS 1a00pATOPHBIX PaboT.
pa3HOBECOBY
Tema 1. Bewyecmea u cmecu eeuwgecme. (12 uacos)
6 11 Ouznueckue u xumudeckue | MzyueHue Gpu3nuecKkux CBOHCTB HEMETAIIOB:
CBOMCTBA cepsl, HoAa;
BeniecTB. JlaGopaTopHas " . 5
paGora Ne 4. Vccreoanie 3ydeHHue CBOICTB MeTaiuioB (pabora ¢
(hu3HYECKUX CBOMCTB KOJUTCKIHAMY).
BCIIECTB. Nzyuenne GpU3MIECKUX CBOMCTB CIIOKHBIX
BEIECTB.
7 1/2 [TonsiTe OTHOCUTENBHON Beenenue nonstuii. Beraucnenue
aTOMHOW M MOJIEKYJISPHOMI OTHOCUTEJIBHON MOJEKYJISIPHOU MacCChl
Mmacc. BeIleCTBA.
8 1/3 Pemenne 3amau Ha IlorsiTe MaccoBOM TOIU DIIEMEHTOB.
HaXOXXJEHHE MaCCOBOU J0JIH B .
1EMEHTa B BelECTBe. BIYUCIIEHUE MACCOBOU J1OIM IEMEHTOB.
9 1/4 Pemrenue 3amau Ha TlonsTre MaccoBOM JTOJIM DJICMEHTOB.
HaxOoXJCHHE (POPMYJIBI A
BEIIECTBA 110 MACCOBBIM JICOPUTM PEILEHUS 3a[1a4 Ha HAX0XKIeHHE
JOJIIM IEMEHTOB BXO/ISIIX (hopMyJIBI BElIECTBA 10 MACCOBBIM J10JISIM
B BEIIECTBO. AJIEMEHTOB BXOJISIIMX B BEIIECTBO.
10 1/5 | Xumuueckue peakiuu. Brinenenue raza: geiicTBue nepekrcu BoJopoaa

IIpu3Haky XUMHYECKHX
peaxiuii: npuMepsl U3 KU3HU

Ha KpPOBb,




Ha BCC MMPU3HAKH.

BeineneHue Teria u cBeTa: TOpeHue CBeuH,
W3meHeHue 11BeTa: ropeHue ApoB (JIydHHBI)
H3meneHue 3amaxa 1 BKyca: CKHCaHHE MOJIOKa

Brimanenue ocanka: 1eldCTBUE YIIEKHCIOTO
raza Ha M3BECTKOBYIO BOTY.

11 1/6 TexHuka maboparopHBIX BrInosiHeHNE PUCYHKOB.
pabort. [IpaBuia TexHUKU
0e30IaCHOCTH B XUMHUYECKOH
nmabopaTopuu.
Xumuyeckas nocyaa.
12 1/7 | JlabopaTopuas pa6ora Ne | [IpuMepbl XUMHYECKUX PEAKLHH B ObITY U
5. XuMuuecKkne peaKiuu. JKU3HU Ha BCE MPH3HAKH.
[Ipu3HaKM XUMUYECKUX B .
peaxkuui. . BIZICIICHUE 'a3a: CBOMCTBA IIEPOKCUIA
BOZIOpO/a. (TTEPEKUCH BOIOPOA),
e BrigeneHne Temna u cBeTa: TOpeHHE
CBEYH,
e lI3MeHeHue [BeTa: TOPEHUE JPOB
(JyauHbI)
e lI3MeHeHue 3amaxa U BKyca: CKHCaHUe
MOJIOKa, TOpPEeHHE caxapa
e BrmageHue ocagka: B3auMOICHCTBHE
XJIOpH1a KaJIbIIHAS C MOJIOKOM.
13 1/8 Cwmecu. Kraccudurarust cmeceii.
JlaGopaTopHas padora Ne 6:| V3ydueHrne MuHepaoB
HccnenoBanue cBoiicTB i
. 3y4eHHE BOJHBIX PACTBOPOB
Uzyuenue pacrBopa ioga
14 1/9 Pemenne 3agaa Ha AnropuTM pemieHns 3aa4 Ha HaX0XKACHNE
HaXOKIEHIME MacCOBOM JONMM | MacCOBOM J1OJIM BELIECTBA B CMECH.
BELIECTBA B CMECH.
Pemenne 3agau. CocrapieHune auarpaMm 1o
pe3yibTaraM pelieHus 3a/1au.
15 1/10 | Pemenue 3amay Ha AnropuTM pemieHus 3aa4 Ha HaX0XKACHIE
HaXOKIeHNE 00BEMHOM H0aH | 0OBEMHOM JT0JIN BEIIECTBA B CMECH.
BEIIECTBA B CMECH.
Pemenne 3anau. CocraBieHue quarpamMmm
16 1/11 | JlaGopaTopHasi pa6ora Ne 7.| OnpezeneHue Macchl paCTBOPEHHOTO BENIECTRA,
o . HaXOXJICHHE MAaCCOBOH JTOJIH BEIIECTBA B
«OrmpeneneHne MaccoBoit HCCITEYEMOM PACTBOPE.
JIOJIM COJIH B PacTBOPE.»
17 1/12 | Pewenwue 3ana4 Ha PopMHUpPOBAHNE YMEHUI pEIICHHE 3a/1a4.
HaXO0XJICHHE MaCCOBOM HIIH C
0BBEMHEO JOTH OCTaBJICHUE JIHArPaMM.
KOMITOHEHTOB CMECH
( pactBOpA).
Tema 2. Coedunenun xumuueckux riemenmos.(4 waca)
18 2/1 | IIpocThie H CA0KHBIE HW3yuyenvie NpU3HaKOB PEAKIIUIL:




BelIecTBA.
JlaGopaTopHasi paGora Ne 8.

HonyquI/Ie CJIOXKHBIX
BCLICCTB U3 MPOCTHIX.

1. BzaumopeiicTBue BoI0poia ¢ KUCIOPOIOM,
2. BzaumonelicTBrE cCephl C KHCIOPOAOM
3. lonyuenue okcuaa meau(Il).

MopaennpoBaHue NPOLECCOB € UCIONb30BaHUEM
IIAPOCTEPKHEBBIX MOJICIICH.

19 2/2 JlabopaTopHasi padora Ne 9. PaznoxxeHue nepokcuaa Bogopoaa
[TonmydeHune mpocThix Paznoxxenne nepMaHranara Kamsl.
BEIIIECTB U3 CJI0KHBIX.
Cobupanue kuciopojga. MojenupoBaHue
MIPOIIECCOB C UCIOIb30BAHUEM
LIapOCTEPHKHEBBIX MOJIETIEH.
20 2/3 OCHOBHBIE KJIACCHI Kiaccugukariisi OCHOBHBIX KJIACCOB
HEOPraHWYeCKUX COeIMHEHUH| HEeOpraHnYeCKUX COeTUHEHU.
OmnpeneneHue cTerneHel OKUCIEHHS aTOMOB
SNIEMEHTOB, BXOJISIINX B COCTAB CIOMKHBIX
BEIIIECTB.
21| 2/4 | JlaGopatopuas padora Onucanne GU3NYECKHX CBOWCTB.
Ne10.
Co3manue TabJmI CpaBHEHUSL.
N3ydyenue cBolcTB BELIECTB r r
Da3HBIX KITACCOB HUIAPOKCH]T KaJ'H:.I_II/Iﬂb alreHas M3BECTb.
HEOPTAHHUECKHX (u3BectkoBas Boga) Okcun KaJILHI/ISII I
COCIIMHEHHI. (neramenast u3Bects), okcua meau(1l) ,
pxaBurHa(okcus xxenesa [11);
[Mumeas cona (ruapokapOOHAT HATPHS)
IToBapenHas conb (XJIOpH HATPHS)
Yrnekucnsiii ra3. YKCycHas KHCJIOTa
Tema 3. H3menenus , npoucxoonuiue ¢ XuMu4ecKUMU 6euiecmeamu.
22 3/1 | CocraBnenue ypaBHEHUi AJITOPUTM 3aIMCH YPaBHECHUN XUMHYECKUX
XHUMHAYECKHX PEaKIni. peakuuii. OnucaHue MPU3HAKOB XUMHYECKUX
peakiuii. POpMHUPOBAHHUE HABBIKOB
COCTAaBJICHHSI YPABHEHUI XMMUYECKHX PEaKLIUH.
23 3/2 Peaknyu noHHOTO 0OMEHa OtpaboTKa HaBBIKOB 3alACH YPaBHEHUN
peaxiuii HOHHOTO OOMeHa.
24 3/3 | JlaGopaTopHas paGora H3zydeHnne npoueccoB B3aUMOAEHCTBHUS
Ne 11 BEIIIECTB MEXY COOOH. 3alniCh ypaBHEHUH
o o
e peakuuii. MU3yqaemble BelecTBa:
Wsyuenne cBOHCTB BEILECTB | v neyycnpiif ras (okena yroepona IV),
Pa3HBIX KJIACCOB
HEOPraHUIECKIX okcua menu(Il), ykcycHas kucioTa,
COETMHEHUH.
OKCHJI KaNbIHs (HeramieHasi u3BecTh),
TUAPOKCU Kabliusl ( TallleHast H3BECTh).
(PacTBOp THAPOKCH/IA KABIUS - U3BECTKOBAs
BOJIa), MUIIEBast coa (TuApoKapOOHAT KaJIbIHs)
U T.II.
25 3/4 Pemenue 3amay Ha AnropuTMm pelieHus 3aaad.

HaxXo0XXaACHUuEC MaccChl, obbeMa
BCHICCTB, YHaCTBYIOIINX B

(DopMI/IPOBaHI/IC HAaBBIKOB PCUICHUWA 3a1a4 Ha
HaX0XICHUEC MACCHI, o0beMa BCHICCTB,




peaxIuu.

Y4acTBYIOLIMX B PEAKLIUHU.

26 3/5 | Pemrenne pacuéTHbIX 331au | AITOPUTM peICHUS 3a1ad.
10 THITY: BBIYHCIICHHE MAaCCHI ®
HITH 0GBEMA IPOIYKTA OPMHPOBAHUE HABBIKOB geI_I_ICHI/Iﬂ 3a1aq Ha
DEAKIHH TT0 H3BECTHOH Macce | BPITACICHUE Macchl il 06bEMa np%n}:KTa
W 0GBEMY HCXOTHOTO PeaKIy 1Mo U3BECTHON Macce MM 00bEMY
BEIIECTBA, COICPAIIETO HCXOJHOTO BEIIECTBA, COACPKALIETO IPHMECH.
MIPUMECH.
27 3/6 Pemenne pacu€THbIX 3a1a4 ANTopuTM pelieHus 3aaad.
1o tumny: Beraucnenus mo o
XUMUUECKHM yPaBHCHUSM, OPMHPOBAHUE HABBIKOB PEIICHUS 3a/1ad Ha
€CITH OJIHO U3 HCXOHBIX BBIYUCIICHUS 110 XUMHYECKUM YPABHEHUSIM,
BEIIECTB, B3ATO B H3GHITKE. €CIIM OJTHO M3 MCXOJHBIX BEIIECTB, B35TO B
U30BITKE.
28 3/7 | Pemenne xoMOuuupoBanHbx | DOPMHUPOBAHKE HABBIKOB PEILICHUS 3a/1ad.
3a;ad.
29 3/8 OKH CIUTENHHO- OtpaboTKa MOHATHIA: OKHCIUTEND,
BOCCTaHOBHUTEIIbHbIC BOCCTaHOBHTEIIb.
peaknuu. .
OrmpezieieHre CTETICHEH OKUCICHISI aTOMOB
JJIEMEHTOB B CIIO)KHBIX BEIICCTBAX.
Cocrasnenue ypasuenuit OBP.
30 3/9 | OkucauTensHo- Uzyuenne OBP B mpOMBINIIIEHHOCTH U
BOCCTaHOBHUTEIHHEIC npupoze: HOTOCHHTE3, CrOpaHue TOIUINBA,
IIPOLIECCHI B IPUPOJE. MOIy4CHHUE METAIIIIOB, KOPPO3Hs, OporkeHHe
THHCHHE.
Tema. 4 Paboma nao npoexmonm.
31 4/1 | Buibop TEMBI U1 IPOEKTA.
[TmaaupoBanne paboTHI HaJ
MIPOEKTOM.
32 4/2 KoHcynbTaruu mo co31aHuto
MPOEKTA.
33 4/3 3ammTa mpoeKTOoB.
34 4/4 | 3ammra MPOEKTOB.

ATOM. XMUu4yeckuii anemeHT. Bewectso. Mepuoaunueckas cuctema. XuMmyeckme peakumu: peakumm

Copaep>xaHue Nnporpammbl 9 Kacc

BsedeHue. [loemopeHue mamepuana 8 knacca. (6 4yacos).

noHHoro obmeHa n OBP. HectaHgapTtHbie OBP.




Tema.1

Mema/lllbl, ux coeduHeHUs U chaABbl MEMANNO8 8 6blmy u npombiwneHHocmu. (J.O qacoe)

AntoMUHUIA. OCOBEHHOCTU XMMUYECKMX CBOWCTB a/IlOMUHUSA. VIcNob30BaHMe aatoMUHWS U ero CrJ/iaBoB B
ObITY M NPOMBILWIEHHOCTU. PelleHne 3a4a4 Ha BbIXOZ, MPOAYKTa peakLMn oT TEOPETUYECKM BO3SMOXHOIO.
CoefMHEHNSA aNOMUHUA U UX MpUMeHeHKe. MoHsATHUe o rngposinse. KayecTBeHHble peakyun. KayecTBeHHoe
onpegeneHve. OnpeseneHne MOHOB a/IlOMUHNSA B pacTBOpe. BbluncieHMe KOIMYeCTBa U YMC1a MOHOB B
pacTBope.

Xeneso. OcobeHHOCTH CTPOEHMA aTOMOB Xe/ie3a. Vicnosb3oBaHuWe Xesie3a 1 ero CniaBos B bbITy u
npombiwneHHocTn. CoegmnHeHMs xenesa n nx npumeHeHne. KayectseHHble peakumm Ha Fe*> n Fes.

OnpegesieHne cocTaBa pacTBOPaA C UCMOJ/Ib30BAHMEM Ka4eCTBEHHOMO aHaIn3a.
JNlabopaTtopHas pabota N2 1. «YC/10BUS NPOXOXAEHUA peaKL 1A MIOHHOrO 06MeHa 4,0 KOHLLa.»
JNlabopaTopHas pabota N2 2. OnpegesieHne MOHOB a/IlOMUHUS B PaCTBOPE COJEN.

Na6opaTopHas pa6oTa N2 3. OnpegeneHune cocTaBa pacTBOpa COJIEN C UCMO/Ib30BAHWEM KAaYeCTBEHHOMO
aHasm3a.

Tema.2.

Hememannvi u ux coeduHeHus 8 Hautell #U3HU.(14 4acos)

Kucnopog. O30H. Bo3gyx. BaaropogHeie rassl. [lpumeHeHWe HEMeTaN/10B B 6bITy M MPOMBILLIEHHOCTY.
PelueHne 3a4a4 Npu yC0BUM, YTO OZHO U3 BELLECTB HAXOAUTCA B U30bITKE.

anoreHbl u ux coeguHenuns. bes dbTopa HeT Xn3HWU. Xnop - a4 1 npoTuBosigme? BpoM - eAMHCTBEHHBIV
XUAKNIN HemeTan. Mo B Halwel XuM3HU. PelleHne KOMOMHMPOBaHHBIX 334,3a4.

Cepa 1 eé coeMHEHMA: NONb3a U BPeA,.
A30T 1 ero coeJMHeHNA: OCHOBHbIE HanpaB/AeHWNS NCMO0J1b30BaHMS.

Yrnepog B Nnpupoge: ero onacHoCTb 1 chepbl MPUMEHEHNS.

Tema. 3 Paboma Had npoekmom.(4 Yaca)

Bbi6op Tembl A5t npoekTa. MaaHMpoBaHue paboTbl Haj NpoekToM. BeinosiHeHWe npoekTa. 3awmTa
MPOEKTOB.

Tembl uccnedosamenbckux pabom***:

e CoBpeMeHHble MpPeACTaBAEHNS O CTPOEHMUM aTOMa.
e [unaponns

®  DeKTpoau3

o ANOMUHUIN — MeTann XX Beka.

e AJIIOMUHWIA Ha KyXHe.



e AJIOMUHWI U XUBOMUCH.

o JKeneso-anemMeHT XM3HU.

o CoesnHeHMA Xenesa 1 Ux posib B XXU3HM Yes0BeKa..

e Bo3ayx: BiMAHME Ha OpraHU3M, No/sb3a M Bpej,.

e bBnaropogHble rasbl: NpoLL/IOe U HacTosLLee.

e [ajsorexsl (MM OAWH M3 FaI0reHOB) M UX POJ/ib B XXM3HW Ye/I0BeKa.

o bBe3 dTopa HeT XM3HW.

e XJs0p - A4 Vi NnpoTuBoAane?

e BpoM - eAMHCTBEHHbBIN XUAKUIA HEMETaN.

e og B Hawwel Xn3HU.

o Cepaw eé coegnHeHNn: Nosb3a M Bpes,.

e A30T 1 ero oCHOBHbI€e HanpaB/IeHNA UCMO/b30BaHNS.

e CoepuHeHMA a30Ta: NO/b3a U Bped.

e Yriepog B Npuvpoge: ero onacHocTb 1 chepbl NPUMEHEHUS

o Xummnyeckue ownbkm B8 CMU n antepaTypHbiX NPOU3BES EHN X
uT. 4.

*%% Yyau,miica MoXeT BbibpaTh OA4HY U3 NPeAJ/IOKEHHbIX TEM WK CAMOCTOATE/IbHO CHOpMyIMpoBaThb
TeMy uUccaes0BaTeIbCckoi paboTbl.

NMpumepHoe nnaHupoBaHue Kypca.

Ne[ Ne ypoxa] Tema ypoka Cooeparcanue
n/n no
HOPAOKY
u meme
Beeoenue.(6 uacos)
1 1 AtoM. Xumuueckuii aneMeHT.| CtpoeHue aroma. Kinaccupukarus XuMrUIecKux
Bemecrso 3neMeHTOB. [IpocThie U ClI0KHBIE BEIIEeCTBA.
KommiekcHble coeauHeHu .
2 2 AKTYaJIbHOCTB [Neproanyeckuii 3aK0H 1 TEPHOTNIECKAS
[lepuonuyeckoro 3aKoHa. CHCTEMAa XMMHYECKUX IEMEHTOB. 3HAYCHUE
[lepronuyeckoro 3aKoHa.
3 3 XUMHUUYECKNE PEAKIINU: Knaccudukanus XuMu4eckux peakiuii.
Peakiiuu noHHoro oomMeHa. .
VYcrnoBus MPOXOXKISHUS PeaKInii HOHHOTO
obMeHa.
4 4 Peakiiuu noHHoro oomMeHa. JlaGopatopnas padora Ne 1. «Y cnosus
MIPOXOXKICHUS PeakLlMi HOHHOTro 0OMeHa 710
KOHIIA.».




5 5 Xumnueckue peakuuu: OBP | Crenens okucienus. OKUCIUTENb.
Boccranosurens. Knaccudukanus
OKHCITUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIIHI.
Anroputm cocraBnenust OBP.

6 6 Hecraunaptasie OBP CxeMbl BOCCTaHOBJICHUS XPOMATOB,

6I/IXpOMaTOB, nepMaHTaHaTOB

Tema 1. Memannsl, ux coeOuHeHUs U CRAABGLL MEMAL108 8 Oblmy u npomviuiiennocmu. (10

uacoe)
7 11 AMOMUHUHA. OCOOCHHOCTH XUMHUYECKUX CBOWCTB AITFOMHUHHSL.
Hcrionb30BaHUE aTFOMHHHMS U €TO CIIABOB B
OBITY U TPOMBILIEHHOCTH.
8 1/2 CoenvHEHMS AIFOMUHUS B UX | AM(OTEPHOCTh COCTMHECHUH aMIOMIHHS.
MpUMEHEHUeE. [Tonsarue o ruaponuse
9 1/3 KauecTBeHHBIE peakiyi. KauecrBennoe onpenenenve. OnpeneneHre
HMOHOB aJIFOMUHUS B PaCTBOPE
JlaGopatopHas padora Ne 2. OnpeneneHue
HMOHOB QIIOMHUHHS B PACTBOPE COJIEH.
10 1/4 Pemenne pacueTHBIX 3a1a4 Pemenue 3amau o TeMe « ATIOMUHUHN U €0
COCTUHEHHUSD)
11 1/5 Perienue 3ama4d Ha BBIXOJ Pemenue 3agau mo teme
MPOYKTa PEaKIiH OT
TEOPETHIECKHA BO3MOKHOTO.
12 1/6 Keneso. Oco0eHHOCTH CTPOEHUS aTOMOB JKeJle3a.
XUMHUUYECKHE CBOMCTBA JKeJie3a.
13 1/7 CoeMHEHHN Kene3a U UX Hcnoap3oBanune xxene3a U ero COeANHEHNH B
MpUMEHEHHE. OBITY M TPOMBIIIICHHOCTH.
14 1/8 | KauecrBennble peakiuu Ha | JlaGopaTopHasi padora Ne 3. Onpenenenue
Fe u Fe®. COCTaBa pacTBOpPa COJIEN C UCHOJIB30BAHUEM
Ka4eCTBEHHOr0 aHaJIM3a.
15 1/9 Pemenue 3amay Ha Pemenue 3amay 1o TeMe.
BBIYHCIICHUE KOJIMYECTBA H
YHUCIIa UOHOB B PacTBOPE.
16| 1/10 | Pemenne komOMHMpoBaHHEIX | Pemenne 3anaq mo teme «XKeneso u ero
3a;ad. COCAMHEHUS»
Tema.2. Hememannot u ux coeournenus 6 Haweil ycusnu. (14 vacos)
17 2/1 Boznyx. Kucnopon. O30mH. Cocras Bo31yXxa. DKOJIOTHYECKas podaemMa
sarpsisHeHns. Kucnopon. O30H. Bozmyx.
BnusHue Ha opraHusMm, 110Jb3a U BPELI.
18 212 bnaropoausbie rassl. OcobenHocTH cTpoeHus aToMoB. Haxoxienve B
IITXD. bnaroponHsle ra3sl: NPOLUIOE U
HacTosIIIee.
19 2/3 | ®drop. bes dropa Het xu3Hu. | CrpoeHue aromoB ¢propa. DTop — camblit
3EKTPOOTPHUIATENbHBIN 371eMeHT. CoeAMHEHUS
($TOpa U MX UCHOJB30BaHKE B OBITY U
MIPOMBIILICHHOCTH.
20 2/4 | Xnop - a1 u nporuBosaue? CrpoeHue aToMOB XJI0pa. XJIOP — OKHCIUTEb.




CoenuHenus xjuopa

21 2/5 CoenuHEeHMS XJIOpa U X Kucnoponoconep:xaiyie coequHeHUs XIopa.
WCIIOJIB30BaHNE B OBITY U 0
IPOMBIIIIEHHOCTH. KK CIIUTEIbHO-BOCCTAHOBUTEIILHBIC TPOIIECCHI
C y4acTHEM KHCIIOPOI0COIE PHKAIIUX
COCZIMHEHHH XJI0pa.
22 2/6 Pemenwne 3anaq npu ycnosuu,| Pemenue 3a1a4 npu ycioBuM, 4TO OHO U3
YTO OJTHO U3 BEIICCTB BEIICCTB HAXOMUTCS B M30BITKE 110 TEME « XJIOP
HaxOJUTCS B U30BITKE. U €ro COSAUHEHHUD)
23 2/7 | Bpom - eqMHCTBEHHBIN Haxoxxnenne 6poma B mpupoge. CoenHeHHs
JKUJIKAN HEMETAILIL Opoma. [IpuMeHEeHHE HEMETaIlIa U €T
COCJIMHEHUN B OBITY U IPOMBIIUICHHOCTH.
24 2/8 Wop B HallIeH KU3HU. Haxoxnenune fiona B mpupoae. CoennHeHUS
Mona. [lpumenenue oga U ero COeIMHEHUN B
OBITY M TPOMBIIIUICHHOCTH.
25 2/9 Pemenue komOnHupoBaHHbIX | Pemenue 3amau o teme: «l ajgoreHsl U ux
3ama4 COETMHEHUSDY
26| 2/10 | Cepawu e€ coequHEHUS: OBP ¢ yuactuem cepsl.
0JTb3a U BPEI.
Pemenne 3anau o teme: «Cepa u ero
COeIUHEHHUSDY
27 2/11 | A30T ¥ ero OCHOBHBIE OBP c yuactuem coeuHeHui a3ora.
HaIpaBJICHUS
HCIIOJIb30BaHU.
28 2/12 | CoenvHenus a3oTa: mojb3a U | Pemnenune 3a1a4 mo Teme: «A30T U €ro
Bpe/I. COEIUHEHHUSDY
29| 2/13 | Vruepon B mpupoze: ero Pemenue 3aa4 o Teme: «YTiepos 1 ux
OIaCHOCTh U CephI COEIUHEHUSDY
MPUMEHEHHS
30| 2/14 | Coeaunenus yriepoaa. KapOonarsr. KapOumsl.
Tema. 4 Paboma nao npoexmonm.(4 uvaca)
31 4/1 | BbIOOp TeMBI JJIs1 TPOCKTA.
[TranupoBanue paboThI HAT
TPOEKTOM.
32 4/2 KoHCyIBTaIMH 110 CO3aHUI0
MPOEKTAa.
33 4/3 | 3ammra MpoeKTOoB.
34 4/4 3ammTa MpoeKTOoB.
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