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MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma yueGHOTO Kypca «OCHOBBI XMMHYECKOro aHAaJIM3a» paccuuTaHa Ha 34
yaca,] yac B Hememo B 8 Kjaccax M SBISAETCS HE TOJBKO JIOTUYECKUM IPOAOIKEHUEM
IIPOrpaMMHOI0 MaTepuala, HO U UMEET MPOIEIEBTUUECKHUI XapaKTep.

JlanHblli Kypc HMMEET JKCHEPUMEHTAJIbHYI0O M TEOPETUYECKYIO HAIIPABJIEHHOCTD.
OObexkTamMu MCCIeA0BaHUs CTAHOBSTCS AJI 00Y4arOIKXCsl MaTepUabl, IPOAYKTHI IUTAHUS — TO
C 4eM OHM BCTpEYaeTCs B MOBCEIHEBHOW XU3HH. OOydaromumecss 3HAaKOMATCS C DIIEMEHTaMHU
KaueCTBEHHOI'0 M KOJIMYECTBEHHOI'O aHAIM3a, IpUEMaMU I10JIb30BaHUSI XUMUYECKOH MOCYAOH,
B3BELIMBaHMEM Ha Becax. Ha 3aHATHAX oOydarommuecs: JOJDKHBI HAyYUThCS TOTOBUTH PAaCTBOPHI
OTIpENIeICHHOW KOHLIEHTpAIMH, OBJAJIeTh MpHUeMaMH COOPKM XMMHUYECKUX YCTAaHOBOK JIJIst
IIPOBEJCHUS MPOCTEHIIEr0 aHajlM3a M CUHTe3a. TeopuTudeckas yacTb Kypca HalpaBieHa Ha
cucTeMaTHu3anuoo, 0o00OIIeHHEe MOITYYEHHBIX Ha ypOKax 3HAaHUM, OTpabOTKY NpPaKTUYECKHUX
HaBBIKOB: COCTaBJATh ()OPMYJibl, Ha3bIBaTh BEILECTBA, COCTABIATh YPAaBHEHHsS XMMHUYECKHX
peakuuii, pemars pacueTHble 3a7aud. OCHOBHOE COZEp)KaHUE Kypca COCTaBISIOT CBEICHUS O
XMMHUYECKOM 3JIeMEHTEe U (OopMax €ro CylIeCTBOBAHUS — aToOMax, M30TOIAX, MOHAX, MPOCTHIX
BEIIIECTBAX U BaKHEHIINX COETMHEHUAX 3JIeMEeHTa (OKCUJaX U JPYruX OMHApHBIX COEIUHEHUSX,
KHCJIOTaX, OCHOBAaHMAX U COJSIX), O CTPOEGHUM BeIeCTBa (TUIIOJOTUM XMMHUYECKHX CBA3EH U
BUJAX KPUCTAJUIMYECKUX PELIETOK), HEKOTOPHIX 3aKOHOMEPHOCTSIX MPOTEKAHUsI PeaKUUi U MX
KJIacCU(PUKALIHH.

Beinonnenune nabopaTopHbIX paboT cocoOCTBYET KOHKPETHOMY U MPOYHOMY YCBOCHHIO
00y4aroIMMHUCST OCHOBHBIX Da3/ieloB HeopraHmdyeckoil xumuu. OOydaromuecs OCBaMBaIOT
IpaBUia BHYTPEHHErO pacHopsiika B XMMHUYECKOM J1abopaTopuH, MpHUEMbl paboTHI,
COBEPILICHCTBYIOT HaBBIKM OOpallleHUs] C pPEeaKkTHBAMH, XMMHUYECKOH NOCYI0W, MpHOOpamu.
Oco0OeHHOCThIO Ipe/IaraeMoro Kypca sBJISE€TCS €ro HpUKIIaJHas HalpaBlIeHHOCTb. boibiioe
BHHMaHUE B KypCE€ YAEJNEHO M3YYEHHIO T€X BELIECTB, KOTOPBIE OKPYXKAalOT 00ydaromuxcs B
IIOBCEJHEBHOM KU3HH.

Henn u 3aga4m kypca:

- (opMUpPOBaHHE TMOJIOKHUTEIPHOM MOTHUBALMM K H3YYEHHUIO TNPEAMETa MOCPEICTBOM
PAKTUYECKON JAESITeNbHOCTH; CUCTEeMaTH3alus M YriyOJeHue 3HaHUM oO0yyarommxcs o
(GyHIaMEeHTaJIbHBIX 3aKOHAaX HEOPraHUYEeCKOW XUMHH;

- (OpMUPOBAHUE U Pa3BUTUE MPAKTUUECKUX YMEHUIN 00y4aromuxcs: HaOl01aTelbHOCTH,
BHUMATEJIbHOCTH, a TaKK€ YMEHMW W HABBIKOB, HEOOXOAMMBIX B JI€ATEIbHOCTH
AKCIEPUMEHTATOPA U MOJIE3HBIE B TIOBCEIHEBHOM KU3HH;

- pa3BUTHE yMEHUs paboTaTh B Ipymnmnax;

-[IOBBIIIEHNE KaUeCTBEHHOH yCIIeBaeMOCTH 00Y4atoLMXCs 10 MpeaAMET



COJAEP)KAHHUE YYEBHOI'O KYPCA

BBenenue. (5 yacoB)

Ilenn m 3amaum Kypca. Xumus M ee 3HayeHue. Mecro XMMHM Cpeld JAPYTHX Hayk.
HayuHblil 5KCIIEpUMEHT U €ro pojib B MMO3HAHWU. TeXHUKa 0E30MaCHOCTH U OCHOBHBIEC MPaBUIIA
paboTel B xumuyeckoi nabopatopuu. TpebGoBanusi k ordery. OOOpyIOBaHHUE U PEAKTUBBHI.
MBITBE ¥ CylIKa XUMHYECKOU ITOCYIBI.

DKCKypc B UCTOPHUIO pa3BUTHsI XUMUU. [lepBbie HaOmMIOIeHNS APEBHUX JIFO/ICH B Mpolecce
nestenbHOCTH. KpaTkue cBeleHHs U3 UCTOPUU BO3HMKHOBEHUS U pa3BUTHSL Xxumuu. Mcropus
Pa3BUTHSI aTOMHO-MOJICKYJIIPHOTO yueHus. BakHeillne XxuMuyeckue OTKPBHITHS. XUMHUYECKas
CUMBOJIMKA. XUMHUYECKHE 3HAKM H xXumudeckue (opmynbl. OTHOCUTENbHAs aTOMHas |
MoJIeKyJisipHas Macchl. [lepuoguyeckas cucremMa xummudeckux snemeHToB JI.JM.MenneneeBa kak
CIPaBOYHOE TOCOOUE IS MOIYUYEHHUS CBEJCHUIN O XUMUYECKUX JI€MEHTaX.

Pemenue 3anau. Pacuer MaccoBoii 10J1M XUMUYECKOTO 3JIEMEHTA M0 (OpMYJIe BEIIECTBA.
Tema Nel. DiieMeHTHI aHATUTHYECKOH XuMKH (3 yaca)
KanopuitHocTh npoaykToB nuTanus. KayecTBeHHas peakius Ha Kpaxmail.
MuHepanbHble U ra3upoBaHHble HAMUTKU. JKaxaa. Yem nydiie yToasaTh Kaxay?
AckopbunoBass kucnora. CrnocoObl OOHapykeHus KHCIOThl. Butamun C B pa3au4HBIX
MPOJIYKTax.
JlaboparopHas pabota. Onpenenenue kpaxmana.
Tema Ne 2. ATOMbI XUMHY€ECKHX JIEMEHTOB (2 yaca)

AToM Kak ¢opMa CyIIeCTBOBAHUSI XUMHUYECKHX 31eMeHTOB. CTpoeHue aroma. M30TomsI.
OnexTpoHbl. CTpOEHHE IEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 3JIEMEHTOB.

Tema Ne 3.I1poctbie BemecTBa (3 yaca)

ITpocThie BenecTBa: MeTaLIBI M HEMeTauibl. MosekynsipHast macca. Pemienue 3agau.
Tema Ne 4.CoeiHeHNsI XMMUYECKHUX 3JIEMEHTOB (5 4acoB)

Crenenp okucnenus. CoctaBieHue (opMysi OMHAPHBIX COSAMHEHHH, 00muii cnocod ux
Ha3BaHMs. OCHOBaHHUS, WX cOCTaB U HaszBaHMs. Kucnotel, ux cocraB u HaszBaHus. Conu, uUx
cocrtaB U Ha3zBaHuda. MuaukaTopsl. KauecTBeHHbIE peakliiy Ha KUCIIOTHI U IIEJI0YH.

Tema Ne 5. U3menenus, npoucxojasinye ¢ Bemecrsamu (6 yacon)

3aKOH COXpAaHEHHs Macchl BElIEeCTBA. XHWMUYECKHE YpaBHEHMs. 3HaUCHUE WHIEKCOB U
kod(durmentoB. CocTaBiieHHEe ypaBHEHUN XMMHUYECKHX peakuuid. Peakmuu coeguHeHus,
pa3ioXKeHus, 3aMelleHns, oOMeHa. PacueTsl Mo XMMUYECKHM ypaBHEHUsM. Perenue 3agau Ha
HAXO0XJIEHWE KOJIMYECTBA BEIECTBA, MACChl U OOBEMa MPOAYKTAa PEAKIHH IO KOIUYECTBY
BEIIeCTBa, Macce WM 00bEeMYy MCXOJHOTO BellecTBa. PacdeTbl ¢ MCMONb30BAaHHEM IOHSTHS
«10J1s1», KOrJla HMCXOJHOE BELIECTBO JaHO B BHUJE pacTBOpa C 3aJaHHOM MAacCOBOM J0Jei
PacTBOPEHHOI'O BELIECTBA UIIM COAEPKUT OIPENEICHHYIO OO IPUMECEH.

Pemenne 3amau. 1. BpluncieHus MO XUMUYECKMM YPAaBHEHHUSIM MAacChl WM KOJUYECTBA
BEILECTBA 110 U3BECTHON Macce MM KOJIMYECTBY BEIIECTBA OJTHOIO U3 PEAreHTOB WUJIU IIPOIYKTOB
peakiuu. 2. BplunciaeHus Mo XUMUUYECKUM YpaBHEHHSIM 00beMa WJIM KOIUYECTBA BEIECTBA IO
M3BECTHOMY 00bEMY WJIM KOJIMYECTBY BEIIECTBA OJHOTO U3 PEAreHTOB WU MPOJIYKTOB PEaKIIUU.
3. Pemenne 3agay mo XUMHUYECKUM YpPAaBHEHUSM, €CJIM MCXOJHOE BELIECTBO COACPIKUT
ONpeNeTICHHYI0 JIoNt0 mnpumMeceid. 4. PemeHue 3agad Mo XUMHUYECKUM YpaBHEHHUSIM, €CIU
M3BECTHA Macca pacTBOpa U MaccoBas J0JIs1 pACTBOPEHHOTO BEIIECTBA.

Tema Ne 6.2/1eMeHTBHI XMMUYECKOT0 CUHTEe3a (6 4yacoB)

Kpacku. U3 yero onm cocrosit. Kpacku pasHeix BpemeH. Mcnonb30BaHHE Kpacok B
Pa3IUYHBIX BUJIaX >KHUBOIIHCH.



OcCHOBHBIE KOMIIOHEHTBI HIKOJIBHOTO Mella. LIBEeTHBIE MEIIKH.

JlaGoparopHas pabota. KauecTBeHHas peakiyst Ha KapOOHATHI.

BocxuturenbHblii MUp KpuUCTauioB. M3ydeHHe METONOB UX BBIPAIIMBAHUA: U3
HACBILIEHHOI'O pacTBopa (MENJIEHHOE OXJAXAEHUE W MEUIEHHOE MCIIApEHUE), METOJIOM
¢ dy3un HepaCTBOPUMBIX B BOJE BenlecTB. Kpucraiisl B nmpupoe.

JlaboparopHas paboTa. BeipamuBanue KprcTauIOB Pa3IMYHBIMUA CIIOCOOAMH.
Tema Ne 7.PactBopenue. PactBopsbl. CBoiiCTBa pacTBOPOB 3J1eKTPOJIMTOB. (4 Yaca)

PactBopenne kak (pu3uko-xuMu4eckuid mporecc. PactBopuMocTs. 3Haue€HHE PAaCTBOPOB
JUISL TIPUPOABI U CENBCKOTO XO35UCTBA.

ONEeKTpOaUTHl U HE 3JIeKTpoauThl. Cialdble W CHIBbHBIE 3J1EKTPONUTHI. Mcnonb3oBaHue
Ta0JINLbI PACTBOPUMOCTH Il XapaKTEPUCTUKU CBOWCTB BELIECTB.

OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE  peakuuu. OKuciaureas M BOCCTaHOBUTEID,
OKHCJICHHE U BOCCTAaHOBJICHHUE.



IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3VYJIBTATBI

ompeieJICHuE MOTHBAIIUN U3YYCHHUS yUeOHOTO MaTepHaia;

OLICHMBAHUE YCBAaMBAEMOIro Y4eOHOro Marepuana, HUCXOJs U3 COLUUAIbHBIX W JIMYHOCTHBIX
IICHHOCTE;

MOBBIIICHUE CBOETO 00Pa30BaTEILHOTO YPOBHS W YPOBHS TOTOBHOCTH K M3YYCHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHI, CBSI3aHHBIX C PAa3BUTHEM XUMUU U OOIIECTBA;

3HAHUE MPABUJ OBEJCHUS B YPE3BbIUAMHBIX CUTYALIHUSX;

OIICHUBAHHE COIMATILHONW 3HAYUMOCTH TPO(DeCcCuil, CBI3aHHBIX C XUMHUCH;

BIIQJICHUE TIpaBWJIaMH  O€30MAacHOr0  OOpamlieHuss ¢ XHMHYECKUMH  BEIIECTBAMU U
000py1I0BaHUEM, TTPOSIBIICHUE KOJIOTMYECKON KYJIbTYPHI .

METAIIPEIMETHBIE PE3VJIbTATbDI

PerynsstTuBHbie

Obyuarowuiicsi NOIYYUM 603MONCHOCI OISl POPMUPOBAHUS CNEOVIOWUX PeCYNAMUGHbIX
Yvi:
LieJIenojlaraHye, BKIoYas MOCTAaHOBKY HOBBIX Iieliel, mpeoOpa3oBaHue MPaKTUUYECKOM 3a71auul B
[IO3HABATEJIbHYI0, CAMOCTOSITENIbHBIA aHAIN3 YCIOBUI JOCTM)KEHHUsS LeJIM Ha OCHOBE Yuéra
BbIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEUCTBUS B HOBOM yueOHOM MaTepuae;
IUTAHUPOBAHUE MTYTH TOCTHKEHUS LeJIeH;
yCTaHABJICHUE IEJICBBIX MPHOPHUTETOB, BBIIEICHUE ATbTEPHATHBHBIX CHOCOOOB JTOCTHIKECHUS
e U BeIOOp Hamboiiee 3(HEKTUBHOTO Crocoda; * YMEHHE CaMOCTOATEILHO KOHTPOJIUPOBATH
CBOE BpeMs U YIIPaBJISITh UM; ® YMEHNUE IPUHUMATh PELIEHUS B IPOOJIEMHON CUTYyallUu;
IIOCTAHOBKA y4eOHBIX 33/1a4, COCTaBJICHUE IJIaHA U TOCJIE0BATEIbHOCTH JIeHCTBU;
opraHu3zanys pabouero Mecra MpH BbIIIOJIHEHUH XUMHUECKOT0 SKCIEPUMEHTA;
MIPOTHO3UPOBAHUE pE3YJIbTAaTOB OOY4YEHMs, OIICHHBAaHHE YCBOEHHOTO MaTepHuala, OlEeHKa
KayecTBa M YPOBHS IIOJYYEHHBIX 3HAHUM, KOppeKIMs IUlaHa M crnocolda AeWCTBUS TpU
HeoOxoaumocTH . [To3HaBaTenbHble O0yyaromMiicss MOMYYUT BO3MOXHOCTD J1s1 (OPMUPOBAHUS
CIEAYIOIIMX MTO3HABaTENbHbIX Y'Y /I:
MIOUCK U BBIJIeNICHHE UHPOPMALIUY;
aHaJIM3 YCJIOBMM M TpeOoBaHMI 3ajadyM, BBIOOp, COMOCTaBIEHHWE U OOOCHOBaHME cCIrocoba
pEILIEHNUs 3a]a4H;
BbIOOp HamOoisiee AP(PEKTUBHBIX CIIOCOOOB PELICHUS 3aJaud B 3aBUCUMOCTU OT KOHKPETHBIX
YCIIOBHI;
BBIJIBUKEHHE 1 000CHOBaHME TMITOTE3bI, BEIOOP criocoba e€ MpoBepKH;
CaMOCTOSITEJIbHOE CO3/IaHUE allTOpPUTMa JIEATEIbHOCTH NPU PELIeHUH MpoOjaeM TBOPUECKOro U
IIOMCKOBOTO XapaKTepa;
YMEHHMsI XapaKTeprU30BaTh BEIIECTBA [0 COCTaBY, CTPOEHUIO U CBOMCTBAM;
ONUCBHIBAHUE CBOMCTB: TBEPHBIX, JKUIKUX, Ta3000pa3HbIX BEIECTB, BBIICICHUE HX
CYIIIECTBEHHBIX MPU3HAKOB;
n300pa’keHNe COCTaBa MPOCTEUIINX BEHIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYIT U CYLTHOCTH
XUMHUYECKHUX PEAKIMH ¢ TOMOIIbI0 XUMUYECKUX YPABHEHUI;
MpoBeJIeHNUE HAOJIOEHHM, OnMucaHhe MPU3HAKOB M YCJIOBUN TEUEHMS] XUMUYECKUX PEaKIIHM,
BBIMIOJTHEHHE XUMHYECKOI0 HKCIEPUMEHTa, BBIBOJbI HA OCHOBE aHajiu3a HaOMIOJEeHUN 3a



SKCHEPUMEHTOM, pELIeHHEe 3a4ad, IOJIy4eHHE XHUMHUYECKOW MHGQOpManmuu U3 pa3iuyHbIX
HCTOYHUKOB;
YMEHHUE OpPraHU30BbIBaTh UCCIIE0BAHKE C LIE€IbI0 IPOBEPKU TUIIOTES;
YMEHHME J€J1aTh YMO3AKIIIOUEHUs (MHAYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;
yMEHUE OOBEKTUBHO OLEHMBAaThb HH(MOPMALHUIO O BEIIECTBAX M XMMHUYECKHUX Ipoleccax,
KPUTUYECKH OTHOCHTBHCS K TICEBIOHAYYHON MH(POPMALIUH.

Kommynurkamuenwie

Obyuarowuiicas  noayuum  803MONCHOCMb 011 (OpMUPOSaAHUsl  CLeOVIOUUX
KommyHuxamusnvix YV/I:
[IOJJHO€ U TOYHOE BBIPAXKEHUE CBOMX MBICIEH B COOTBETCTBUM C 33JadyaMH M YCIOBUSIMHU
KOMMYHHKAIIUH;
a/JIeKBaTHOE HCIOJIb30BAaHUE PEUYEBBIX CPEICTB AJI y4acTHs B JAMCKYCCUUM U apryMEHTaluu
CBOEH NO3MLMH, YMEHHME IIPEICTABIATh KOHKPETHOE COJAEpKAaHHE C COOOLICHHEM €ro B
INUCbMEHHOW M YCTHOM (opme, ompeneneHue crnocoO0B B3aUMOJCHCTBUSA, COTPYAHUUYECTBO B
MOMCKE U cOope nHpopmaIuu;
OTIpeJIeNIeHUE CIIOCOO0B B3aMMOJICHCTBHS, COTPYAHUYECTBO B TMOUCKE M cOope MH(OpMAIHH,
ydacTHe B JAMAiOre, IUIAHUPOBaHHE OOIIMX CIIOCOOOB pabOTHI, MPOSBICHHE YBAKUTEIHLHOTO
OTHOLICHHUS K IPYTUM Y4alUMCS;
ONMCaHWE  COJEP)KaHWsI  BBIIOJHJAEMBbIX  JEWCTBUH C  LEJIb0  OPUEHTUPOBKU B
[IPEIMETHONPAKTUYECKON JESATENIbHOCTH;
YMEHUS YYUTBIBaTh pa3Hbleé MHEHHUS U CTPEMUTHCS K KOOPAUHALMU pa3IMYHbIX MO3UIUI B
COTPY/AHUYECTBE;
(dbopMyIHpOBaTH COOCTBEHHOE MHEHHE U TO3UIUI0, apTYMEHTUPOBATh U KOOPIUHUPOBATH €€ C
NO3ULUSAMHU MAapTHEPOB B COTPYIHUYECTBE IPHU BHIPAOOTKE OOIIEro pEenieHHs] B COBMECTHOM
JeSITEIIbHOCTH;
OCYLIECTBIATh B3aMMHBI KOHTPOJb U OKa3blBaThb B COTPYAHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;
IUTAaHUPOBaTh 001IMe crnocoObl padoThl; OCYLIECTBIATh KOHTPOJIb, KOPPEKILHIO, OLEHKY
neicTBuil mapTHEPA, yMETh YOEXK/1aTh;
HCIIOJIb30BaTh AaJIeKBAaTHBIE SI3BIKOBBIE CPEJCTBA I OTOOPa)KEHUS CBOUX UYBCTB, MBICIEH,
MOTHBOB M MNOTpeOHOCTEW; oToOpakaTb B pedyu (onmucaHue, OOBSICHEHHE) COJAEp)KaHHE
COBEpIIAaeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMANIM3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEN peuH;
pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, UCIOJB3Ysl CPEICTBA YCTHOM M IMHUCHhMEHHOM
KOMMYHUKAIlMM Mpu paboTe C TeKCTaMu Y4yeOHHKa U JIOTOJHUTEIbHON JMTEepaTypou,
CIPaBOYHBIMU TaOJIUI[aMH, MPOSBIATH T'OTOBHOCTh K YBa)KEHHIO MHOM TOYKM 3pEHMS TPU
00CYXJI€HUH Pe3y/IbTaTOB BHIMOJIHEHHON pabOThI.

I[TPEJMETHBIE PE3YJIbTATBI

B nosnasamenvHoii cgepe:

JlaBaTh ONpPENENCHUs W3YUEHHBIX MOHSATUMN: BEIIECTBO (XMMHUYECKUI 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAINIMYECKasl pEelIeTKa, BEIIECTBO, MPOCThIE U CIIOXKHBIE BEIIECTBA, XMMUYECKas
dbopMyna, OTHOCUTETIbHAS aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJSIpHAsi Macca, BaJ€HTHOCTb,
OKCHUJIbI, KHUCIIOTBI, OCHOBAaHHMsS, COJHU, aM(OTEPHOCTb, WHAMKATOP, MEPHOJMYECKHHA 3aKOH,
nepuoAnydecKas CHcTeMa, [ephoauveckas TaOnmuia, W30TOMbI, XWMHYECKas  CBA3b,
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ANEKTPOOTPUIIATENILHOCT,  CTETEHb  OKHCJEHHUS, JJEKTPOJIMT); XUMHUYECKas  peaxkius
(XumMHuecKoe ypaBHEHHE, reHeTu4ecKas CBSI3b, OKHCIICHHE, BOCCTAaHOBJICHHUE,
AIIEKTPOIUTUYECKAs TUCCOLUAINS, CKOPOCTh XMMUYECKOHN pEaKIim);

ONHKCHIBATh JEMOHCTPAIIMOHHBIE M CAaMOCTOATENBHO TPOBEICHHBIE JKCIIEPHUMEHTHI,
UCIIOJIb3YS 111 3TOT'O €CTECTBEHHBIN (PYCCKHIM, POJHON) SI3bIK U SI3bIK XUMUU;

OINHKCBHIBATh M pa3inyaTh W3Y4YEHHBIE KJIACChI HEOPTaHWYECKUX COCIWHEHUHU, MPOCThIE U
CJIO’KHBIE BEIIECTBA, XUMUUYECKHE PEAKIINU;

KJIaccu(UIUpPOBaTh N3yUYeHHBIE OOBEKTHI U SBICHUS;

HaOJII0AaTh JEMOHCTPUPYEMBIE M CaMOCTOSITEILHO IPOBOJMMEBIC OIBITHI, XUMHYECKUE
peaKIuu, MPOTEKAIOLINE B IPUPOE U B OBITY;

JenaTh BBIBOABI M YMO3AKJIIOYEHHUS M3 HAOMIONEHWH, W3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB IO AaHAJOTUU CO
CBOICTBaMH U3yUYCHHBIX;

CTPYKTYpUPOBATh M3YUYEHHBIM MaTepuan U XUMHUYECKYI0 MH(POPMAIUIO, MMOTYYSHHYIO W3
JIPYTUX UCTOYHHUKOB;

MOJICJIMPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOI0 — TPETHETO0 MEPUOAOB (B paMKax
M3YYEHHBIX MoNokeHui Teopun J. Pesepdopna), crpoeHne npocTeninmx MoJIeKyl.

B yennocmuo-opuenmayuonnou cghepe:

AHAIM3UPOBAaTh M OICHUBATh IOCIEICTBUS JJIsi OKpYKaloIlleld cpeasl OBITOBOM U

MIPOU3BOJICTBEHHOMU JESITENFHOCTH YEIIOBEKa, CBA3aHHOM C MepepadOoTKOMN BEIIECTB.

B mpyooeoti cgepe:

MIPOBOJIUTH XUMHUYECKHH SKCIICPUMEHT.

B cgepe bezonacnocmu scuznedesmenvnocmis:

OKa3bIBaTh TMEPBYIO IOMOINb TPH OTPABICHUSX, OKOTaX H JPYI'MX TpaBMax, CBSI3aHHBIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYJOBAHUEM.

ONMCBHIBATh CBOWCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS HX
CYIIECTBEHHBIE PU3HAKHY;

XapakTepu30BaTh BELIECTBA MO COCTaBYy, CTPOCHMIO U CBOMCTBaM, yCTaHABJIMBATh MPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEKIY TaHHBIMHU XapaKTEPUCTUKAMH BEIECTBA;

PAaCKpBIBATh CMBICI OCHOBHBIX XHMHYECKUX TOHITUH «@TOM», «MOJIEKYIa», «XMMHUYECKUN
AIIEMEHT», «IIPOCTOE BEILIECTBO», «CI0KHOE BEIECTBOY», «BAJIEHTHOCTHY», UCIOJb3Ys 3HAKOBYIO
CHUCTEMY XHUMMUU;

n300pakaTh COCTAaB TMPOCTEHINNX BEIIECTB C IOMOUIBI0 XUMHUYECKHX (OPMYNI H CYIIHOCTH
XUMHUYECKHX PEAKIUil ¢ MOMOIBI0 XUMUYECKUX YPAaBHEHHIA;

BBIYHUCIISITH OTHOCUTENFHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKXKe MAacCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUSX ISl OIEHKH UX MPAKTHYECKOW 3HAYNMOCTH;
CpaBHUBATh 110 COCTABY OKCHUJbI, OCHOBAHUS, KUCIOTHI, COJIU;

KJIacCU(UITUPOBATh OKCHJIBI U OCHOBAHUS TI0 CBOWCTBAaM, KUCIIOTHI M COJIU 110 COCTAaBY;
TIOJTb30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U XUMHUYECKOH MOCYIO0H;

IPOBOJUTH HECTIOXKHBIE XUMUYECKHE OIBIThI M HAOMIOJCHUS 32 U3MEHEHUSMHU CBOMCTB BEIIECTB
B TIpollecce MX MpeBpalleHuil; coOI0AaTh MpaBuila TEXHUKHM 0€30MacHOCTU MpHU MPOBEICHUU
HaOJI0ICHUH U OTIBITOB;

pa3nuyath SKCIEPUMEHTAIBFHO KHUCIOTHI M MIEJIOYH, IOJB3YSICh WHAWKATOPAaMH, OCO3HABATh
HE00XO0IMMOCTh COOMIOICHUsI Mep 0€30IaCHOCTH MPHU OOpaIeHUH ¢ KUCIOTaMHU U IEI0YaMH.
pacKkpbIBaTh CMbICI TTeproanyeckoro 3akona [[. 1. Menneneena;



ONHKCBHIBATh M XapaKTepu30oBaTh TaOIMUHYIO (OpMY MEPUOTUYECKON CHUCTEMBl XMMHUYECKHX
3JIEMEHTOB;

XapaKTepU30BaTh COCTaB aTOMHBIX JIEP U PACHPECIICHNE YNCia JIEKTPOHOB MO JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHUX 3JIEMEHTOB MaJbIX MEPUOJIOB NEPUOAMYECKON CHCTEMBI, a TAKKE
KaJIus ¥ KaJblus;

pa3iauyaTh BUIbl XMMHYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

n300paxaTb 3JIEKTPOHHO-UOHHBIE (OPMYJIbl BEIIECTB, 00pa30BaHHBIX XUMHUYECKUMHU CBSI3IMU
pa3HoOro BUA;

BBISIBJISITH 3aBUCUMOCTH CBOWCTB BELLIECTB OT CTPOCHUS UX KPUCTAIIMYECKUX PELIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMUECKHUX;

XapaKTepU30BaTh XMMHUECKHUE 3JIEMEHTHI U UX COCTUHEHUS HA OCHOBE MOJIOKEHHSI DJIEMEHTOB B
NEePUOINIECKOM CUCTEME M OCOOCHHOCTEH CTPOSHHS UX aTOMOB,;

XapaKTepu30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE NEPUOJUYECKOTO 3aKOHA U
NEepPUOANYECKON cHcTeMbl Xumuuyeckux siemeHToB JI. M. MenneneeBa; * OOBSCHATH CYTh
XUMHUYECKHX MPOIECCOB U UX MPUHIMIUATIBLHOE OTINYHE OT PUIUUECKUX;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIU;

yCTaHaBJIMBATh MPUHAJUIEKHOCTh XMMHUECKON peaklUy K ONpeAeIEHHOMY THUITY 110 OJHOMY M3
KJIacCU(UKAMOHHBIX TPU3HAKOB: 1) MO YMCIIy M COCTaBY MCXOIHBIX BELIECTB M INPOIYKTOB
peakiuu (peakiuy COeAMHEHUS, Pa3JIOKEHUs, 3aMeIIeHUsI 1 O0OMeHa); 2) MO BBIJCICHHUIO HIH
MOTJIOUIEHUIO TEIUIOTHl (Peakuu SK30TEPMHUUYECKHUE U SHIOTEPMHUYECKHE); 3) MO U3MEHEHUIO
CTENEHEW OKMCIEHUS XMMMUYECKHUX DJIEMEHTOB (pEakLUUU OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE);
4) mo oOpaTuMoCTH Tpolecca (peakuu 00paTuMbIe U HEOOPATHMEIE);

COCTaBIISITh YPaBHEHUS IEKTPOTUTHUECKON AUCCOIMAIIMK KHUCIIOT, IIe0UeH, COoNeii; MOJHbIe U
COKpalIEHHbIE HOHHBIE ypaBHEHUS  peakuuil oOMeHa; ypaBHEHUS  OKUCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIuii;

IPOTHO3UPOBATh TMPOIYKTHl XHUMMYECKMX peakiuid 1o QopMmyliaM/Ha3BaHUSM HCXOJHBIX
BEIIIECTB; ONPEEATh MCXOJHBIE BELIecTBa IO (opMysiaM/Ha3BaHUAM IPOITYKTOB PEAKLIUH;
COCTaBJISITh ypPaBHEHUS pEaKLMH, COOTBETCTBYIOIIUX IOCIEI0BATENILHOCTH («IIETIOYKEY)
MpEeBpaleHN HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

BBIABJISITH B TIPOLECCE DKCIEPUMEHTA IPU3HAKH, CBUIECTEIBCTBYIOIIME O IPOTEKAHUU
XUMUYECKON PEAKIINU;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;
OTIpEeENATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH M0 MU3MEHEHHIO OKPacKu
WHUKATOPOB;

IIPOBOANTH KaYECTBEHHbBIE PEAKLNHU, TOATBEPKAAIOIINE HAIMYME B BOJHBIX PACTBOPAX BEILIECTB
OTJIEIIbHBIX HOHOB

ONpEACNATh INPUHANJICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY U3 M3YyYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

COCTaBJIATH (GOPMYJIbI BEIIECTB 0 UX Ha3BAHUSM;

OIPEAEIIATh BaJICHTHOCTb U CTENIEHb OKHUCIEHUS 3JIEMEHTOB B BELLECTBAX;

COCTaBJIATH (POPMYJIBI HEOPTaHMYECKUX COEIMHEHUI 10 BAJICHTHOCTSM U CTENEHSIM OKUCIIEHUS
3JIEMEHTOB, a TaKXe 3apsAaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KUCIIOT, OCHOBaHUM
U COJICH;



OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB
(METAJIIJIOB ¥ HEMETAJJIOB) M WX BBICIIMNX OKCHIIOB, OOpa30BaHHBIX 3JIEMEHTaAaMU BTOPOTO M
TPETHETO MEPUOJIOB;

Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHBIE JUIsi TPYII OKCUAOB: KHUCIOTHBIX,
OCHOBHEIX;

Ha3pIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTEepHbIC JUIA KaXKIOTO W3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

MIPUBOJIUTh TIPUMEPHI PEAKIUH, IMOJATBEPKIAIONIUX XUMHUYECKHE CBOMCTBA HEOPTraHUYECKHUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUI M COJICH;

ONpEeNEsATh  BEUIECTBO-OKUCIHUTENIb W BEIIECTBO-BOCCTAHOBHUTENIb B  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

COCTABJISITh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN OamaHC (11 M3YYCHHBIX pPEaKIUi) 10
MPEJI0KEHHBIM CXEMaM PEAKIIHIA;

MPOBOJIUTH JIAOOPATOPHBIE OIBITHI, MOATBEP)KIAIONINEC XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/mn HaunmenoBanue pas3aesioB ¥ TeM IPOrPaMMbI KonTposibibie | IpakTudeckue (uu¢posrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 Baencuue 5
2 T.Nel DneMeHThl aHATMTUYECKOW XMMUH 3
3 T.No2 ATOMBI XUMUYECKUX 3JICMEHTOB 2
4 T.Ne3 Ilpoctblie BemecTBa 3
5 T.Ned CoenuHeHHS XUMHYECKHX DJICMEHTOB 5
5 T.Ne5 H3menenus, MPOUCXOISIINE c 5
BEILIECTBAMH
7 T.Ne6 DneMeHThl XUMUYSCKOTO CUHTE3a
8 T.Ne7 PactBopenue. PactBopbl. CBoiicTBa
PacTBOPOB DJIEKTPOIHUTOB.
OBUHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34 0 0







ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoanusie IIpakTuyeckne Aara unpposrie
Bcero u3yuyeHHusi oOpa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Hayka xumus. 1
5 HaGntoneHue 1 SKCriepuMEeHT — METOAbI U3yUeHUS 1
XUMUU
3 AHalm3 U CUHTE3 — METO/BI H3yYCHUSI XUMUHU
4 Texnuka 6e30macHOCTH
5 [IpaBuna odopmieHHs OTYETOB HAOIIOACHUS H 1
HKCIIEpUMEHTA
6 KanopuiiHocTh nuTaHus 1
7 MuHepanbHbIE COMU 1
8 KayecTBeHHast peakiys Ha Kpaxmai 1
9 CBezieHHs O CTPOEHUHU aToMa 1
10 N3meHneHue yncna NpoOTOHOB M HEUTPOHOB B siape 1
11 Merannbl 1
12 Hewmeranst 1
13 MounekynsipHas macca 1
14 CreneHb OKUCIEHUS 1
15 bunapHble coeMHEHNS HEMETAIIIOB 1
16 bunapHble coeTMHEHNS METAIIIIOB 1
17 Kitaccbl HeopraHu4eckux BEUIECTB 1
18 KadecTBeHHBIC peakiuu 1
19 3aK0H COXpaHEHHs MAaCChI BEIIECTBA 1




20

XUMHYECKUE YPABHEHUS

21 Tunel peakiuit

29 Pacuersl mo xuMuueckuMm ypaBHEHUsIM. PacueTsl
C HCIOJIL30BAHUEM IOHSITUS «IOJIS)
Pemenne 3amad Ha HaxXOoXKJACHHE KOJWYECTBA

23 BEIIIECTBAa, MAacChl U 00bEeMa MPOAYKTA PEAKIIHMH
[0 KOJIMYECTBY BELIECTBA, Macce WM O0bEMY
HCXOJHOTO BEIIECTBA
Pemenue 3aa4, korjma UCXOJHOE BEIISCTBO JAHO

24 B BHJIE pacTBOpa C 3aJlaHHOM MacCOBOM J0Jiei
pacTBOPEHHOTO  BEIIECTBA  HWJU  COJEPIKHUT
ONPENIEICHHYIO 100 ITpUMecei

o5 Kpacku passbix BpeMeH. Mcnonb3oBaHue Kpacok
B Pa3JIMYHBIX BUJIaX KUBOTTHCH

%6 OcHOBHBIE KOMIOHEHTHI IIKOJILHOTO  Meja.
LIBeTHBIE MENKH

97 Jlaboparopnas padota. KauectBenHas peakius Ha
KapOOHATHI

28 BocxuTuTtenbHblil MUp KpUCTAJUIOB.

29 N3yuenne MeTOAOB WX BBHIpAIMBAHUS: U3
HACBIIIIEHHOTO pacTBOpa

30 Jlaboparopuast paborta. BripamuBanue
KPUCTAIIJIOB PAa3TUYHBIMH CIIOCO0AMU

31 PacTBopeHune kak pU3NKO-XUMHUYECKUH Mpoliece

32 DIEKTPOIUTHI U HE DIIEKTPOIUTHI

33 Hcnonws3oBanne TaOMMIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKUA CBOWCTB BEIIECTB.

34 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakiuu.

OxuCcIuTEIb H BOCCTAHOBHUTC/Ib, OKHCJICHUEC H




BOCCTaHOBJICHHC.

OBIIEE KOJIMYECTBO
ITPOI'PAMME

YACOB

11(0)

34









