I'arapun. Kypcsbl. Xumus
Pabouas nporpamma «IloaroroBka k OI'D no xumum»
9 ky1acchl.
IHosicHuTeIbHAS 3aNIUCKA

Pabouast mporpamma noaroToBku ydqammxcs 9 kinacca k OI'D mo xumun paspadboTaHa s
oOyyaromuxcs 9 kiacca OCHOBHOH 00meo0pa3oBaTenbHON Kokl [Iporpamma paccuntana Ha
34 y4yeOHnbIxX yaca (1 gac B HEZEIIO).

Lesab qaHHO MPOTpaMMBI — TIOATOTOBKA 00YJAIOIIUXCS K TOCYAaPCTBEHHOMY 9K3aMEHY 10
XMMHH 32 Kypc OCHOBHOM 00111€00pa30BaTeILHOM IIKOJIBI B TECTOBOU (hopMe.

OcHoBHBIC 32124 JAHHOTO Kypca:

3aKpenuThb, CUCTEMATU3UPOBATh, PACIIUPUTH U YTIyOUTh 3HAHUS YUallUXCS,
MPHOOpPETEHHBIE HAa YPOKAX XUMUU;

[IpoomxuTh GopMUpOBaHUE YMEHUI periaTh TEOPETUUECKHUE U IPAKTHUECKUE 3a]1auH;
[IpoomxuTh GOpMUPOBAHUE HABBIKOB PabOTHI CO CIIPaBOYHBIMU MaTepUalaMy;
[IpoomxuTh GopMUpOBaHUE MPAKTUYECKUX YMEHHUN U HABBIKOB I10 JIaOOpaTOPHOU
TEXHUKE;

[IpotomxuTh BocuTaHue yOeXKACHHOCTH B TIO3UTUBHOM POJIM XUMHHU B KU3HU
COBPEMEHHOTO0 00111eCTBa, HEOOXOAUMOCTH XUMUYECKH T'PAMOTHOTO OTHOILLIEHUS K
CBOEMY 3/IOPOBBIO U OKpPY’KaIoLIEel cpefe.

B mporecce peanu3anuu mporpaMmMbl IPEAyCMaTPHBAETCS UCIIOJIB30BAaHIE PAa3HOOOPa3HBIX
dhopm 1 MeTOIOB 0OyUeHHS: Oecena, pacckas, CaMOCTOATEIbHbBIE pa0OTHI, TPAKTUKYMBI TIO
PEILICHHUIO 3a/1a4, TAOOPATOPHBIE OIBITHI.

o N o u

10.
11.
12.
13.

14.
15.

16.

17.

OcHOBHOe coJepKaHHe Kypca

Crpoenue aToma, IpOTOH, HEUTPOH, MAaCCOBOE YHCIIO, AJIEKTPOH, N30TONbI. CTpOeHUE
ANEKTPOHHBIX 000104uek aToMoB AmeMeHTOB NeNe 1 — 20 [ICXD JI.U.Menneneena.
[Tepuoanueckuii 3akoH. [ICXD. @u3nyeckuii CMbICT TOPSIKOBOTO HOMEPA AJIEMEHTA,
HOMepa TPYIIIbI, Mepruoia. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U ux coeanuenui B [ICXD.

OcHoBHBIE BOIIPOCHI TeMBI 1, 2. TectupoBanue.

Crpoenue BemectBa. Xumuieckas cBs3b: KHC, KIIC, nonnas, meramnuyeckas. CxeMbl
obpazoBanus. Kpucramnmnyeckue pernierki. B3anMocBs3b THIIOB KPUCTAILITUYECKUX
pELIETOK, BUAOB XMMHUECKOHN CBSI3U U CBOMCTB BELIECTB.

OcHoBHbIE BOIIpoCkl TeMbI 4. TecTupoBaHue.

CreneHb OKUCIIEHUS ¥ BAJIEHTHOCTh XUMUYECKHUX 3JIEMEHTOB.

OcHoBHbIe Bonipockl TeMbl 6. TectupoBanue.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHUH 35ieMeHT. [IpocThie u cinoxHble BeniecTBa. OCHOBHBIE
KJIacChl HEOpraHMUecKux BemecTs. Homenkmnarypa.

OcHoBHbIE IOHATHUS TeMBI 8. TecTupoBaHue.

Xumunyeckas peakuus. [I[pu3Haku U yCinoBHs MPOTEKAHUS XUMHUYECKUX PEAKIIHA.
XHUMHUYECKOE YpaBHEHUE.

Knaccudukarus XuMHUYECKUX pEaKIni.

Ocnosnble Bonpocs! Temsl 11. TectupoBanue.

OBP, okucnurens, BOCCTAaHOBUTENIb. MeTO/1 SIEKTPOHHOTO OanaHca. DIEeKTPOHHbIE
ypaBHEHHUSI.

OcnosHnble Bonpocs! Temsl 13. TectupoBanue.

DneKTpoauThl, HeINeKTPouThl. Ctenenp D/, CunbHbIe U cadble YIEKTPOTUTHIL.
Katnonsl 1 aHUOHBI.

OcHoBHBbIE NI0JI0KEeHUs Teopuu D/]. YpaBHEHUs JUCCOIMAIMU KUCIOT, OCHOBaHUH,
COJIEH.

Peakunu noHHOTO 0OMEHa U YCJIOBHS UX MpOoTeKaHus. IOHHBIE ypaBHEHUS peaKIIUi.



18.
19.

20.
21.
22.
23.
24,
25.
26.

27.
28.

29.
30.

31.

32.

33.
34.

OcHoBHble Bonpocsl TeM 15, 16, 17. TectupoBanue.

XUMHYECKUE CBOMCTBA METAJIJIOB: 1IEJI0YHBIX, HIEIOYHO3EMENbHBIX, aJTFOMUHUS, JKEJIE3a.
HewmerannoB: Bogoposa, KUCIOpoa, TaloTeHOB, Cephl, a30Ta, Gocdopa, yriepoaa,
KpEMHHSL.

XUMHYECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX, KUCIOTHBIX, aM(OTEPHBIX.

XHUMHUYECKUE CBOMCTBA OCHOBAHUM.

XUMHYECKUE CBOMCTBA KUCIIOT.

XHWMHUYECKUE CBOMCTBA COJICH.

I'enernueckas CBsA3b pa3IMYHbIX KJIACCOB BEILECTB. | 'eHeTHUECKUE pAIbL.

OcHoBHbIe Botipockl Tem 19, 20, 21, 22, 23. TectupoBanue.

Uucrele BemecTBa U cMecu. [IpaBuia 6e3o0macHoi paboTsl B 1abopaTopuu.
JlabopaTopHoe obopyaoBaHue U TIocyAa. Pa3zenenue cmeceil 1 OUMCTKA BEIIECTB.
[TpuroToBiieHne pacTBOPOB.

OcHoBHble Bonpocsl TeMbl 26. TectupoBanue.

Omnpenenenne xapakrepa cpesibl paCTBOPOB KUCJIOT, 1IEI04Yel ¢ TOMOIIbI0 NHAUKATOPOB.
KauecTBeHHbIE peakIMy Ha HOHBI B pacTBOPE (XI0pHUA-, CylIb(aT-, KapOOHAT-UOHBI, HOH
ammoHnust). [lomyyenue u pacno3HaBaHue ra3000pa3HbIX BEIIECTB: BOJAOPO/a, KUCIOPOa,
aMMuakKa, yriieKHCIIoro rasa.

OcHoBHBIE BOIIPOCHI TeMBI 28. TecTupoBaHue.

Brruncnenue MaccoBoit 10711 35ieMeHTa B BelllecTBe. Brruncienne MaccoBoii u
00BEMHOM JTOJTM KOMIIOHEHTA B CMECH.

Pacyetsl o XMMHYECKOMY YPaBHEHHIO MAcChl, 00beMa MWIIM KOJIMYECTBA OJTHOTO U3
MPOJIYKTOB peaKkuu Mo Macce, 00beMy, KOJMUYECTBY UCXOTHOTO BellecTBa (M 0OpaTHbIE
3a/1a4n).

[lepBoHauanbHbIE CBEICHU 00 OpraHMYECKUX BEIIECTBAX. YTIIEBOJOPO/IbI MIpeAeIbHbIE
U HETIpeJIeNIbHbIC: METAaH, 3TaH, 3TUJIEH, aleTuieH. Kuciopoaconepskamue BenecTna:
CIUPTHI, KAPOOHOBBIE KUCIOTHI.

OcHOBHBIE BOIIPOCHI TeMBI 32. TecTupoBaHUE.

[IpoGnembl 6€30MacHOTO UCIIOJIB30BAHUS BEIIECTB M XUMUYECKUX PEaKIIUii B
[MOBCETHEBHOM KU3HU. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U €ro
MOCJEICTBUS.

TpeOoBaHMs K YPOBHIO NOATOTOBKH Y4alIUXCS

B pe3yabTaTe n3y4eHUus1 XMMHUM yYaluecs 10/KHbI 3HATh/yMeTh.
OCHOBHBIC IMOHATHS: TEHETUYECKUN PsJl, OKUCITUTETh, BOCCTAHOBUTEND, aM(POTEPHOCTD,
KOpPpO3Hsi, OpraHMYECKHE BEIIECTBA, MOHOMED, MOJIUMED, CTEIICHb NOJIMMEpPHU3aIuu,
CTPYKTYPHOE 3BEHO;
OCHOBHbBIE XUMHYECKHUE 3aKOHBI: 3aKOH MOCTOSTHCTBA COCTaBa, IEPUOJUYECKHUI 3aKOH,
3aKOH COXPaHEHUs MaCChl BEILIECTB;
OCHOBHbBIE XUMHUYECKHUE TEOPUH: aTOMHO-MOJIEKYJISIPHOE YUEHUE, TEOPUs
3JIEKTPOJIUTUYECKON JUCCOIUALINH, TEOPUS] CTPOCHUSI aTOMa, XUMUYECKOM CBSI3H;
TEOPHUIO0 XMMUYECKOTO CTPOEHHUS Oprannyeckux Beuects A.M.byrneposa;
HOMEHKJIATYpPY: XUMUYECKUX AIEMEHTOB (OT BOJIOPOAA IO KaJbIUs), IPOCTHIX BEIIECTB,
OMHAPHBIX COCMHEHHI, KUCTIOT, OCHOBaHU, COJIel; MpeebHBIX U HeMpeaenbHbIX Y B,
CIUPTOB, KAPOOHOBBIX KUCIIOT;
KITaCCU(UKAIMIO: XUMHUECKUX PeaKIhii B HEOPraHMUYeCKOW XMMUH, HEOPTraHUUYEeCKUX
BEIIECTB, OKCUI0B, OCHOBAaHU, KUCJIOT, COJIEW, IIOJTUMEPOB U YIJIEBOOB;
nojoxenue B [ICXD u ctpoeHne aToMOB: METAJIJIOB U HEMETAILJIOB;
(u3nUecKre CBOMCTBA: METANIOB M HEMETAJNIOB, OPTaHUYECKUX COCTUHEHUIA;
XHMHYECKHE CBOMCTBA: KUCIIOT, OCHOBAaHMH, OKCHJIOB, coyicii B cBere TOJI, MeTallsIoB 1
HEMETAJJIOB, M3yYEHHBIX OPTaHMYECKHUX BellecTB. KauecTBeHHbIE peakiyi.



IIPUPOIHBIE UCTOYHHUKH U CIIOCOOBI NIOJyYEHMSI: METAJUIOB, HEMETAJLIOB, COJIEH, OKCUIOB;
BEILIECTBA U MAaTEPUAIIbL, IIUPOKO HUCIIOJIb3YEMBIE B IIPAKTUKE: METAJLIbI, HEMETAJLIbI,
OpraHUYECKUE BEILECTBA;
OCHOBHBIE COCJUHEHUS U BAKHEHUIINX NIPEACTABUTENIEH NU3YUYEHHBIX KJIACCOB
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB;
npaBwia Th npu paboTe B kaOMHeTe XUMUMU.

Yyamuecs: 10/15KHBI YMETh:
OIIPENEIATD:
0JIOKeHHE xuMuueckoro aiemenTa B [ICX03, cocTaB u cTpoeHHe aToMa 3J1€EMEHTa 10
nonoxkeHuto ero B [ICXD, Tun BemiecTBa o cocraBy, CTENEHb OKUCICHUS 3JIEMEHTA, TUI
XMUMHUYECKOH CBS3U [0 XUMUYECKON (hopMyJsie, BO3MOKHOCTb MPOTEKAHUSI peaKnuit
HMOHHOTI0 0OM€Ha J0 KOHIIa, OKUCIIUTENb, BOCCTAHOBUTENb, IPUHAJIEKHOCTD
KOHKPETHBIX peaKlUi K pa3IMuHbIM TUIIAM 10 Pa3IMYHbIM [IPU3HAKAM;
Ha3bIBaTh: IPOCTHIE BEIIECTBA, OMHAPHBIE COETMHEHUS, KUCIOThI, OCHOBAHMSI, COJI;
M3y4YEHHbIE OPraHN4YECKUE BEIECTBA 110 TPUBUAIBHOW U MEXIYHAPOIHOM
HOMEHKJIATYPE;
COCTaBJIATH:
3JIEKTPOHHBIE (DOPMYJIBI ATOMOB, XUMUYECKHE (POPMYJIbI BELIECTB MO CTENIEHU
OKHCJICHUS JIEMEHTOB, XUMUYECKHE (POPMYIIbI OCHOBAHUM, KUCIIOT, COJIEH, XUMUYECKUE
YpaBHEHUs Pa3HOTO THIA, YypaBHEHUS D/I, MOHHBIE ypaBHEHUS, yPaBHEHHUSI pEAKIUH,
XapaKTEPU3YIOLIME XUMUYECKHUE CBOMCTBA OKCHJIOB, OCHOBAHUH, KUCJIOT, COJIEH,
METAJUIOB M HEMETAJIOB B MOJIEKYJIIPHOM M MOHHOM BHJIE, ypaBHeHHss OBP metonom
JIEKTPOHHOTO OajaHca, TEHETUYECKUE PsJIbl METalla M HEMETaJlIa, CTPYKTYPHbIE
(GopMyIbI 17151 OPraHMYECKUX BEIECTB;
OOBSCHSTH:
(bu3n4eckuii CMBICI HOPSAKOBOTO HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMepa IPYIIIbl U
IIEpHOJIa, 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DJIEMEHTOB B IIPEAEIaxX MalbIX IEPUOIOB
Y TJIaBHBIX NOJATPYIII, CBOMCTBA BEIIECTB HA OCHOBAHMM BHJ1a XUMHUYECKOM CBSI3U U THIIA
KPUCTAJNINYECKOH peleTKy, MeXaHU3Mbl KOPPO3UH, IPUUMHBI MHOT000pa3us
OpPraHMYECKUX BEILECTB;
XapaKTEepU30BaTh:
XMMHUYECKHE AJIEMEHTHI Ha OCHOBaHUU uX noJioxkeHust B [ICXD u ocoGenHocrei
CTPOEHHUS UX aTOMOB, (U3NUECKUE CBOMCTBA METAIOB, HEMETAJUIOB, KUCJIOT,
OCHOBAHUM, OKCHJIOB, COJIEH, KAYECTBEHHBIE PEAKIINU Ha KUCIIOTHI, I1€JI0YH, CBSI3b
MEXY COCTaBOM, CTPOCHUEM, CBOMCTBAMU BEILIECTBA, CBOMCTBA BEILIECTBA HA OCHOBAHUU
BUJIa XMMUYECKOH CBSI3U M TUIA KPUCTAJUIMYECKOH peleTKy, CBoicTBa 1 001acTu
IIPUMEHEHMSI METAJUINYECKUX CIUIABOB, METAJJIOB, HEMETAJIJIOB U X COEMHEHUN.
IIPOBOJUTH PACUEThI:
[0 XMMHUYECKOH (popMyIie COEMHEHUS, 10 XMMUYECKOMY YPaBHEHHUIO,
BBIIIOJIHATh XUMHUUYECKUI IKCIIEPUMEHT:
IO MOJIYYEHHUIO BEIECTB U ONHUCAHUIO UX CBOMCTB, I10 PACIIO3HABAHUIO BAKHEMIINX
HEOPraHMYeCKUX COCTMHEHUH, 110 HAOMIOACHUIO 32 PA3IMUYHBIMU SIBICHUSAMH,
oOpamiarbes ¢ XUMUYECKOU TIOCYZION U 000pyIOBaHUEM;
UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTUYECKOH IEeATETbHOCTH JUIs
0e30IacHOT0 00pallleHus C BElIeCTBaMH U MaTepHalaMHy, SKOJIOTMUECKH IPaMOTHOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpesie, OLIEHKH BINSHUS XUMHUECKOTO 3arpsI3HEHMS
OKpYXKaIOLIEH Cpeibl Ha OPraHu3M YeIOBEKa;



KaneH):[apHO — TEMATUYIECCKOC NJIAHUPOBAHUC.

Ne Tema Koxn-Bo wacor [ara

1 OI'D - 9to 31O TaKoe? 0.5

2 Ctpoenue atoma. 0.5

3 [lepuoanueckuii 3akon u [1CXD JI.1.Menneneesa 05

4 [lepuoanueckuii 3akon u [1CXD JI.1.Menneneesa 05

5) TectupoBanue o reme «CTpoeHue atoma u 05
MEPUOIMYECKUI 3aKOH.

6 TectupoBanue 1o remMe «XUMHUYECKasl CBA3bY 05

7 CrerneHb OKUCICHHS] XUMHYECKUX AJIEMEHTOB. 05

8 TectupoBanue 1no reme «CTeneHb OKUCICHUS 05

9 [Ipocteie u cnoxHbIe BeecTBa. OCHOBHBIE KIacChl 05
HEOPraHUYeCKUX BEIIECTB.

10 TectupoBanue o reMe «OCHOBHBIE KJIaCCHI 05
HEOPraHUYeCKUX BEIIECTB

11 Xumunueckue peakunu. Kinaccuduxanuss XumMmuaeckux 05
peakuui

12 OKHCIIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 05

13 TectupoBanue o reme «OKUCIUTEIBHO- 05
BOCCTAHOBHTEJIHHBIC PEAKITHI.

14 DJIEKTPOJIUTHI ¥ HEAIEKTPOJIUTHI 05

15 DNEeKTpOIUTEUeCKas JUCCOIHAIIS KUCIIOT, MIEI0YeH, 05
COJIEH.

16 HNoHHbIE ypaBHEHUS pEaKIHKN 05

17 TectupoBaHue Mo TeMe «IJIEKTPOJIUTHICCKAS 05
mucconuranus. MloHHble ypaBHEHUS peakiun

18 XMMHYECKHE CBOMCTBA METAJIJIOB M HEMETAJLJIOB. 05

19 XHUMHUYECKHE CBOICTBA OKCUIIOB. 05

20 XMMHUYECKUE CBOMCTBA OCHOBAHUH. 05

21 XUMHUYECKHE CBOWCTBA KUCIIOT. 05

22 XUMHYECKHE CBOMCTBA CoJeH 05

23 B3anMocBsI3b pa3aTuyHBIX KJIACCOB HEOPTaHUYSCKUX 05
BEIIECTB.

24 TectupoBanue Mo TeMe « XMMUYECKHE CBOMCTBA 05
OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB)»

25 YucTteie BemecTBa 1 cMecH. [IpaBmiia 6e3onacHoi padotsl | 05
B IIKOJIbHOM J1abopaTtopun. JlabopaTtopHas nocyna u
obopynoBanue. Paznenenue cmeceii 1 OUMCTKA BEIIECTB.
[IpuroTtoBieHue pacTBOPOB.

26 TectupoBanue no teme «lIpasuna Th. JlaGoparopHoe 05
000py/IOBaHUE U TIOCYa».

27 Omnpenenenne xapakrepa cpesibl pacTBOpa KMCIOT U 05
menoueil. KauectBennslie peakiuu. [lomydenue
ra3000pa3HbIX BELIECTB.

28 TectupoBanue o remMe «KadecTBeHHbIE peakiuy Ha 05
pas3nuyHbIe HOHBI M ra3000pa3Hble BEIECTBA»

29 BrruucineHne MacCoOBOM JOJHU XUMHAYECKOTO DJIEMEHTA B 05
BellecTBe. Brrunciaenne MaccoBoi 10711 BEIIECTBA B
pacTBope

30 PacyeTsl 10 XMMUYECKOMY YPAaBHEHUIO. 05




31 [lepBoHauanbHbIE CBEACHNUS 00 OpraHMYECKUX 05

BEIIECTBAX.

32 TectupoBanue 1o reMme «Opranuyeckas XUMHD. 05
33 XUMUS U KU3Hb. 05
34 TectupoBaHue HTOTOBOE 32 KypC 05

xuMum 9 Kiacc.

Hroro: 17 gaca

IlepeyeHb yueOHO — MeTOAUYECKOTO 00ecTiedeHu sl
1. Xumudeckoe obopyoBaHue:

e Ta0nMIbl: NEPUOAUYECKAs CUCTEMAa XUMUYeCcKUX d1emeHToB J|.1.Menneneena,
«PacTBOpUMOCTB KHCIIOT, OCHOBAHUM, COJIEH B BOJEY, «DIEKTPOXUMUUYECKUH PSIT
HaIpPsDKEHUS METAIIIOBY, «Psij1 2JIeKTPOOTPUIIATEILHOCTH HEMETAIOBY, «MHCTpyKTax
10 TEXHHUKE 0€30MacHOCTH», «CTpOEHHE aTOMOB METAIIIIOBY, HOPTPEThI BETUKUX
XHUMHKOB;

e MOJEJIA: aTOMOB Pa3JIUYHbIE BEUIECTB, KPUCTAJUTMUECKUX PEMIETOK MeTauioB, KP
anmMasa, rpadura, MoJIesIb MOJIEKYIHI Sg;

e nabopaTopHOE 00OpYAOBaHUE, MOCYAA U MPUOOPHI: CKIISTHKH C MPOOKaMHU, TPOOUPKH,
KOJIOBI, XUMUYECKHE CTAKaHbI, CTYIKH, MEPHBIC IUIUHAPHI, MEH3YPKH, happopoBhIe U
METAJUTMYECKHUE MITATENIN WU JIOKEYKH, METAJUNIMIECKNE ITATUBHI C JIAITKAMU U
KOJIbIIaMH, HEOOJIBIIINE TIJIACTMACCOBBIE MITATUBHI IS POOUPOK, TPOOUPKOACPIKATEIH,
OTHEYTIOPHBIE TI0/ICTaBKHU, CTEKIISTHHBIE TPYOKH, TTAJIOYKH, BOPOHKH, BECHI C
pa3zHoBecamy;

e XUMHUYECKHE PEaKTUBBI IJIs1 IPOBEACHUS SKCIIEPUMEHTA.

2. KoMnplOTEpHBIE MPOrpaMMbl U UHTEPHET — PECYPCHI:

e CD — Xwumus — 21 Bek;

e OOpazoBarenpHas KOJUICKIUA. XuMus 1151 Becex — XXI: Pemenue 3anay;

e DneKTpOoHHBIN cipaBouHUK «Kupumra u Medoausy»;

o Alhimik www.alhimik.ru;

o  KOHCIEKTHI M0 XUMHUH IS IIKOJIBHUKOB WWW. chemistry.r2.ru,www.khimia.hl.ru;

o Xumug mig scex www.informika.ru;

e Xumus mus Bac www.chem4you.boom.ru;

e Xumus. OOpa3oBaTeNbHbBIN CAUT 115 IKOJIBHIKOB WwWw.hemi.wallst.ru;

e VYpoku xumuu Kupumia u Medoausi.
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