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Pabouasi nporpamMmma y4e0HO# TUCHUIIMHBI « XUMHUSI»

Pabouas nporpamma y4eOHOro Kypca o XuMuH J1j1s 8 Kilacca pa3padoTaHa Ha
ocHoBe PI'OC BTOpPOro mokoJieHus, IPUMEPHOI MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi 1Mo XxuMHUH (0a30BbI ypoBeHb) M aBTOpckoil mporpammbl O.C.
['a6puensna (['abpuensun O.C. mporpamma kypca xumuu mmnsi 8-11 kmaccos
obmreoOpa3oBaTenbHbIX yapexacHuit M: Jlpoda,2010r).

IIporpamma paccuntana Ha 68 yacoB (2 yaca B Hezento). JlaHHas nporpamma
KOHKPETU3UPYET COJIEpKaHuE CTaHAapTa, 1aéT paclpeesieHue yueOHbIX 4acoB 110
paszenaM Kypca, IOCIEI0BaTENbHOCTh H3YYEHHUS TEM M pa3liejoB C YUYETOM
MEXMPEAMETHBIX U MIPEIMETHBIX CBSA3€H, JOTUKU yueOHOIO MpoLecca, BO3PaCcTHBIX
O0COOEHHOCTEN yJaluxcs.



IHosscHuTeIbLHAA 3alIMCKA.

XuMus, Kak OJHA M3 OCHOBOIIOJIATAIOMIMX O00JIacTel ecTeCTBO3HAHMS,
SBJIIETCSI HEOTHEMJIEMON YacThi0 OOpa3oBaHUsl IIKOJbHUKOB. Kaknprii uenoBek
JKUBET B MUPE BEILECTB, MMOATOMY OH JOJDKEH UMETh OCHOBBI (DYHJIaMEHTAJIbHBIX
3HAHUM 1O XUMHUHM (XUMUYECKas CHUMBOJIMKA, XUMHUYECKUE TMOHATHUSA, (aKTHI,
OCHOBHBIE 3aKOHBI U TEOpPHUH), MO3BOJIAIONINE BBIPAOOTATH MPEACTABICHUS O
COCTaBE BEUIECTB, UX CTPOEHUH, IPEBPALIECHUAX, IPAKTUIECKOM UCII0JIb30BAaHUH, &
TaKkK€ 00 ONAacHOCTH, KOTOPYIO OHM MOTYT MpeACTaBIATh. W3ydas Xummuio,
yyaluecs y3HatoT 0 MaTEPUAIbBHOM €IMHCTBE BCEX BEIIECTB OKPYIKAIOIIETO MUPA,
0OYCJIOBJIEGHHOCTH CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHHUEM, [T03HABAEMOCTH U
MPEAICKa3yeMOCTH XHUMHMUYECKUX sBJICHUNA. M3yueHue CBOWCTB BEIIECTB U HUX
MPEBPAIICHU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS, a MPaKTHUecKas
pabota c BemecTBamMu (JIaOOpaTOPHBIE OMBITHI) — TPYIOIIOOUIO, aKKYPATHOCTU U
coOpanHocTH. Ha mnpumMepe XuMuM ydamgecs MNOJY4YalOT MPEACTABICHHUS O
METO/IaX MO3HAHMSI, XapAKTEPHBIX JJIsl €CTECTBEHHBIX HAYK (IKCIEPUMEHTAIBHOM
U TEOPETUYECKOM).

Pabouas mporpamMmma y4eOHOTro Kypca XMMHH JUJIs 8 Kjlacca COCTaBJICHA Ha
ocHoBe IlpuMepHOl mporpamMmbpl OCHOBHOTO 00ILEro oOpa3oBaHHs MO XUMHUHU
(0a30BbIl ypoBEHb) M MPOrpaMMbl Kypca XHMHUHU JUIsl y4yalMxcsi § KIIAccoB
oOmreoOpa3oBarenbHbIX yupexaeHuit apropa O. C. 'abpuensna (2010 roga).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B HEJENI0), B TOM 4YHCIIE Ha
KOHTpPOJIbHBIE pa0OThI- 4 yaca, MpakTHYEeCKue paboThl —/ YacOB.

CopepxaHue MpoOrpaMMbl HaIpaBiI€HO HA OCBOCHUE YYallMMHCS 3HAHHM,
YMEHHM M HaBBIKOB Ha 0a30BOM ypOBHE, 4TO COOTBeTCTBYeT OOpa3oBaTesbHOM
nporpaMMe rMMHa3HuH.

Ienu n3ydyeHns XxuMuu B § Kiacce:

* OCBOEHME BaXXHEHIIMX 3HAHUM 00 OCHOBHBIX TMOHSATHSAX M 3aKOHAX XUMUH,
XUMHUYECKON CUMBOJIUKE;

* OBJAJCHHE YMEHUSMU HAONIOAATh XUMHUYECKUE SBJIEHUS, MPOBOAMTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOAUTH pPACUEThl HA OCHOBE XHWMHUYECKHX
(opMyI1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH;

* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M HHTEJUIEKTYaJbHBIX CIOCOOHOCTEW B
Ipolecce MPOBEACHUS XHMHYECKOTO SKCHEPUMEHTA, CaMOCTOSITEIBHOIO
npuOOpeTeHUs] 3HAHUH B COOTBETCTBUM C BO3HHUKAIOUIMMH >KU3HEHHBIMU
NOTPEOHOCTSIMU;

* BOCIIUTAaHUE OTHOIIECHHUS K XUMHUU Kak K OJHOMY U3 (yHIaMEHTAIbHbBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IlEUYeIOBEYECKON KYIbTYpHI;



* IPHUMCHCHUC IOJYYCHHBIX 3HAHUU U YMeHI/Iﬁ JJIs1 0€301acHOTO MCIIOJIB30BaHUS

BCIICCTB M MATCpHUATIOB B 6I>ITy, CEIBbCKOM XO3SIMCTBE M Ha ITPON3BOACTRBC,

pEeUICHUA TPAKTHYCCKUX 3a1a4 B HOBC@,HHGBHOfI JKN3HHU, MNOPCAYHPECKACHUA

HBHCHHﬁ, HaHOCAIINUX BPCA 340POBbIO YCJIIOBCKA U Opr}KaIOHICﬁ cpeac.

3agaun:
1.ChopmupoBaTh 3HaHNE OCHOBHBIX IMOHSATUN U 3aKOHOB XUMUH;

2.

BocnuteiBath 00111€4ENI0BEYECKYIO KYJIBTYPY;

3. Yuurth Ha6J'IIOI[aTI), IMPUMCHATD ITOJIYUYCHHBIC 3HAHUS HaA IIPAKTUKE.

JINYHOCTHBIMH pe3yabTaTaMM H3YUCHHUA IPCAMCETA «Xumus» B 8 Kiacce

ABJIAOTCA CIICAYIOIMUC YMCHUA!

0CO3HAaBaTb CAMHCTBO MU IHCJIOCTHOCTDL OKPYKAIOLMICTO MHUPA, BO3MOKXHOCTHU
€ro MOo3HaBaeMOCTH M OOBICHUMOCTH Ha OCHOBE I[OCTI/I)KGHI/Iﬁ HAayKH,

IMIOCTCIICHHO BBLICTPAUBATDH CcOOCTBEHHOE HEJIOCTHOC MHPOBO33PCHUC!
OCO3HaBaTb HOTpe6HOCTI> N TOTOBHOCTB K CaMOO6pa3OBaHI/II-0, B TOM 4HUCJIC
" B paMKaX CaMOCTOSITCIbHOM ACATCIBHOCTH BHC IIKOJIBI,

OOCHHUBATDL JKHU3HCHHBIC CHUTyallMH C TOYKH 3PCHUA 0e301acHoro 06pa3a

JKN3HU U COXPAHCHUA 310POBbSI;

OIICHMBATh OJKOJIOTMYECKUN PUCK B3aMMOOTHOIICHUM 4YeJlOBEeKa U
TIPUPOJIBL.

dbopMHpOBaTH  AKOJIOTHYECKOE MBIIUICHUE: YMEHHUE OIEHHWBATH CBOIO
NEATENIBHOCTh U TMOCTYNKH JAPYTUX JIIOJEH C TOUKH 3PEHUS COXPaHEHUs
OKpY XKaIoIlel CpeJibl - rapaHTa >KU3HU U OJIaronoxydus Jioeil Ha 3emIe.

MeTaHpeI[METHLIMI/I pe3yiibTaTaMu H3YUCHHUA KypcCa «XUMHSA» SABIISIETCS

(dbopmHpoBaHrE YHUBEPCAIbHBIX YUeOHBbIX aeicTBuil (YVY /).

Peeynamuenvie YV/I.

CaMOCTOSTENIbHO OOHApYXHBaTh U (OPMYIUPOBATH y4eOHYIO MpodeMy,
OTIPE/EIIATH 1IeJIb yUeOHOU AESITENIbHOCTH;

BBIJIBUTaTh BEPCUU PEIICHUS MPOOIEMbl, 0CO3HABATh KOHEUHBIN pe3yibTar,
BBIOMpPATh W3 MPEMAJIOKEHHBIX M HUCKAThb CaMOCTOSITEIbBHO  CPEICcTBa
JOCTHKCHHUS LIETIH;

COCTaBJISITh (MHIMBHIyaJIbHO WJIU B TPYIIIE) IUIAH PEIICHUS MPOOJIEMBI;
paboTag Mo TMJaHy, CBEpPSITb CBOM JEUCTBUS C LEIbIO U, MpHU
HEOOXOAMMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSITENBHO;

B JMalore €  Y4YUTelIeM  COBEpPILIEHCTBOBATb  CaMOCTOSATEIBHO
BBIPA0OTaHHBIC KPUTEPUU OIICHKH.

lloznasamenvuvie YVJI:

aHAJIN3UpOBaTh, CPABHMBATh, KiaccU(UUUPOBATH W 00001IATh (PaKThl U
ABJICHHSI. BBISIBIASATH NPUYUHBI U CIEACTBUS IPOCTHIX SIBICHUI.
OCYIIECTBIISITh CPaBHEHHE, KIIaCCU(UKALIMIO, CAMOCTOATEIBHO BBIOMpas
OCHOBAHMS U KPUTEPUH ISl YKA3aHHBIX JJOTUYECKUX ONEpPaLnii;



® CTPOUTH JIOTMYECKOE  pacCyXIEHHe, BKIIOYAIONIee YCTaHOBJICHHE
HPUYMHHO-CJIEICTBEHHBIX CBS3EH.

® co3laBaTh CXEMAaTUYECKHE MOJEIH C BBIACICHHEM CYIIECTBEHHBIX
XapaKTEPUCTHK OOBEKTA.

® COCTaBIISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CAOKHBIX H T.I1.).

e 1peoOpazoBbIBaTh MHPOPMAIMIO M3 OJHOTO BUAA B JApyroi (tabiuily B
TEKCT | TIp.).

® YMETh OIpENeisiTh BO3MOXKHbIE HCTOUYHUKHA HEOOXOAMMBIX CBEICHUH,
MPOU3BOJUTh TOUCK HH(OpPMAIMK, aHAIM3UPOBATh U OICHUBATH €€
JOCTOBEPHOCTb.

Kommynuxamuenvie YVJ/I:

CaMOCTOSATEIPHO OpPraHU30BBIBATh Y4YCOHOE B3aWMOJICHCTBHE B TPYIIC
(ompenesaTh 0OIIUE IENH, PACIIPEACIATh POJIH, JOTOBAPUBATLCS JIPYT C IPYIOM U
T.J.).

HpeIlMeTHbIMI’I pe3yabTaTaMM HU3YUCHHA IMPCAMCTA ABJIAIOTCA CICAYIOIINC
YMCHHUA:

® OCO3HAHME POJIU BEILECTB:
- OMPEAEINATh POJIb PA3JIMYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHSTH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PACCMOTPEHNE XUMHUYECKUX ITPOLIECCOB:
- IPUBOJIUTH IPUMEPHI XUMUUECKUX ITPOLIECCOB B MIPUPOJE;

- HaXOJIUTh YEPThI, CBUCTEIBCTBYIOIIHE 00 OOMIMX MPU3HAKAX XUMUUYECKUX
MPOLIECCOB U UX PAINYUSAIX.

® JICII0JIb30BAaHUE XUMMYECKHUX 3HAHUN B 6I>ITy1
— OOBSACHATH 3HAUCHHE BCIICCTB B KHN3HU U XO35IMCTBE YEJIOBEKA.

® 00BACHSATH MHP C TOYKH 3PpCHUA XNMHH:
— HNCPCUUCIIATh OTIIMNYUTCIIbHBIC CBOMCTBA XUMHYECKHUX BCIICCTB,

— pa3jind4aTb OCHOBHBIC XUMHNYCCKHUC ITPOLCCCHI;
- OIpCACIIATE OCHOBHBIC KJIACChl HCOPIraHMYCCKUX BCUICCTB,
- IOHUMAaTb CMBICJI XUMHUYCCKUX TCPMHUHOB.

® OBJIAJICHUE OCHOBAMHM METOJOB IMO3HAHMS, XapaKTEPHBIX I €CTECTBEHHBIX
HayK:
- XapakTepu30BaTh METOAbl XMMHUYECKOW Hayku (HaOJI0JICHHE, CPaBHEHUE,
AKCHEPUMEHT, UBMEPEHUE) U UX POJIb B MO3ZHAHUU TTPUPO/IBI;
- TMPOBOJUTh XUMHUYECKUE ONBITHI M OKCIEPUMEHTHl U OOBSCHATH HUX
pe3yJIbTaThI.

® YMEHHUE OLICHUBATh IIOBEJCHUE YEJIOBEKA C TOYKH 3PEHUS XUMHYECKOU
0€30MacHOCTH 0 OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE:
- UCIOJIb30BaTh 3HAHUS XUMUM TPU COOJIIOJCHUU TMPaBWJI HCIOJIb30BAHUS

OBITOBBIX XMMHYECKHX Imperaparos,



— pa3/iIn4aThb OIIACHBIC U Oe3omacHbIe BCIICCTBA.

Pabouas mporpaMmMa nocTpoeHa Ha OCHOBE KOHLUEHTPUYECKOr0 NOAX0a. ITO
JOCTUIaeTCs IIyTEM BBIWICHEHUS JIHUIAKTHYECKOW EAWHUIBI — XHUMHYECKOIO
JIEMEHTA - W JAJIbHEHINEM YCIOXHEHUU W PACUIMPEHHUH €€: 31eCh TaKOBBIMU
BBICTYNAIOT (POPMBI CYILIECTBOBAaHUS (CBOOOJHBIE AaTOMBI, NPOCTHIE U CIOKHBIE
BellecTBa). B mporpamme yuuThIBaeTCs peau3alus MEXIPEAMETHBIX CBS3EH C
KypcoMm ¢usuku (7 xnacc) u Ouonoruu (6-7 Kiaccel), A€ AAETCA 3HAKOMCTBO C
CTPOCHHEM aToMa, XMMHUYECKOW OpraHu3anueld KIETKA U IpoleccaMud oOMeHa
BELLECTB.

OcHoBHOH (hopMOI OpraHu3aluu y4eOHOro Mpolecca SBISIETCA KIACCHO-
ypouHas cucTemMa. B KkauecTBe JOMONHUTEIBHBIX (OPM  OpTraHU3aALUU
00pa30BaTEeNBPHOTO  MPOILIECCa  HCIHOJB3YEeTCSl  CHCTeMa  KOHCYJIbTAI[MOHHOM
HNOJIEPKKH, WHIWBUIYAJbHBIX 3aHATHI, CaMOCTOSITENbHAs padoTa ydyaluxcs C
UCIIOJIb30BaHUEM COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUH.

[Ipeobmamaromeit  hopmoit KOHTPOJIA BBICTYNAIOT MUCbMEHHBIN
(caMocCTOATEIbHBIE U KOHTPOJIbHBIE PaOOTHI) U YCTHBIN OIpoc (cobece1oBaHue).



Y4yeO0HO — TeMAaTHYECKHUH IIJIaH

Tema 1. BBenenune B xumuio (7 4)

XuMHS — HayKa O BEHIECTBAX, UX CBOMCTBAX U MPEBPALCHUSIX.

[lonsiTHE O XHMMHUYECKOM »JJIeMEeHTe M (opMax ero CyIIeCTBOBAHUS:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEIIECTBA

[IpeBpamenus BemiecTB. OTIMYME XUMHUYECKUX PEAKIMI OT (HU3NUECKUX
ABJICHUU. POJIb XMWY B )KU3HU YEIOBEKA.

Kparkue cBeneHus W3 HCTOPUM BO3HUKHOBEHHS WM PA3BUTHS XUMUH.
[Mepuon anxumun. [lonarue o ¢punocopckom kamue. Xumus B XVI B. Pazpurue
xuMuM Ha Pycu. Poib 0T€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUH XUMHAYECKOW HAYKH
- padotel M. B. JlomoHocoBa, A. M. bytneposa, JI. 1. Menneneena.

XUMHYECKas]  CHAMBOJIMKA. 3HAKA  XMUMHUYECKHX  DJIEMEHTOB U
MPOUCXOXKJIEHHEe WX Ha3BaHuW. Xumuueckue Qopmynbl. HWHIEKCH U
kodddurmenTel. OTHOCHUTENBHBIE aTOMHAasi M MOJIEKYJsipHass Maccel. Pacuer
MacCOBOM J0JIM XMMHUECKOI0 JIEMEHTA MO (OpMyJie BELIECTBA.

Ilepuonnueckas cucrema xumudeckux aneMeHToB /. MI. Menneneena, ee
CTPYKTypa: Majble W OOJbIIME MEePUOAbl, TPYNIbl M TOATPYNMbI (TJIaBHAS M
noboyHas). Ileproguyeckas cucrema Kak COpaBOYHOE MOCOOWE ISl MOIYYEHUS
CBEJICHUN O XUMHUYECKUX DJIEMEHTAX.

Pacuernbie 3agaum. 1. HaxoxIeHHe OTHOCUTEIBLHON MOJIEKYJISIPHOU
MaccChl BEIIECTBA MO €ro XUMHUYecKou Gopmyse. 2. Brruuciaenne mMaccoBoil g0mau
XMMHYECKOTO 3JIEMEHTAa B BEILIECTBE O €ro (opMmyIie.

IpakTnueckas padora Ne 1

[IpaBuna TexHukH Oe30macHOCTH MNpU pabOTe B XUMHYECKOM KaOWHETE.
JlaGopatopHoe o0opynoBaHue U 0OpalleHue ¢ HUM.
IIpakTnyeckass padora Ne 2

HaGmronenue 3a ropsiieit cBE4YOM.
IIpakTnueckass padora Ne 3
AHau3 TOYBEI U BOJIBI.

Tema 2. ATOMBI XHMHYECKHX 3j1eMeHTOB (9 1)

AToMBI Kak (opMa CyIIECTBOBAHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUU aTOMOB. JlOKazaTenbCTBa CIIOKHOCTHM CTPOEHHSI aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Moienb CTpPOCHUS aTOMa.

CocTaB aTOMHBIX sifiep: MPOTOHBI WU HEUTpPOHBI. OTHOCUTEIbHAST aTOMHAs
Macca. B3auMoOCBsI3b TOHATHN «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAs
Macca.



N3meHeHnue uMcia MOPOTOHOB B AJpe€ aroMa - OO0pa3oBaHUE HOBBIX
XUMUYECKUX JIEMEHTOB.

N3meHeHnue 4yuciia HEUTPOHOB B SiApe aroMa - 0oOpa3oBaHHE H3OTOIIOB.
CoBpeMEHHOE OIpENECICHUE TMOHATUSA «XUMHYECKHN 3ieMeHT». M30Tombl Kak
Pa3HOBUHOCTH aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnexktpoHbl. CTpPOCHHE HJICKTPOHHBIX OOOJOYEK aTOMOB XHMHYECKUX
sanemeHToB Nel-20 mepuoamdeckoit cucrtemsl [[. . Menneneesa. Ilonsitue o
3aBEPILICHHOM M HE3aBEPUICHHOM 3JIEKTPOHHOM CJIO€ (IHEPreTHUECKOM YPOBHE).

[lepuomnueckasa cucrema xumuueckux sneMeHToB [[. M. MenneneeBa u
CTpOEHHE aTOMOB: (PU3MUYECKHI CMBICT MOPSIKOBOrO HOMEpA 3JIEMEHTa, HOMepa
IPYIIbI, HOMEpa NEPUOA.

N3MeHeHne uncna 3JeKTPOHOB Ha BHEIIIHEM 3JIEKTPOHHOM YpPOBHE aToMa
XUMHUUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJIOKUTEIBbHBIX U OTPUIIATEILHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJIOB. [IpudynHbB M3MEHEHUs
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB B MIEPUOAAaX U rpymmax.

O6pazoBanue OuHapHbIX coequHeHui. [lonaTue 00 noHHOM cBsi3U. CXeMbl
oOpa30BaHUs HOHHOM CBSI3HU.

B3anmoneiicTBUE aTOMOB XUMHUYECKUX JJIEMEHTOB-HEMETAIOB MEXIY
coboii - 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJ MPOCTBIX BemlecTB. KoBasieHTHas
HETOJISIpHAs XUMUUYECKas CBSI3b.

DJIEKTPOHHBIEC U CTPYKTYpHBIE (HOPMYJIBI.

B3aumoneiicTBUe aTOMOB XUMHUYECKUX JJIEMEHTOB-HEMETAVIOB MEXITY
coboi - oOpa3oBaHue OMHApPHBIX COETMHEHUN HEMETAILIOB.
DIIeKTpoOTpUIIATEILHOCTD. [IOHATHE O KOBAJICHTHOM TMOJISIPHON CBSI3H.

B3aumojneiicTBue aTOMOB XUMHUYECKUX AJIEMEHTOB-METAIOB MEXKITY
coboii - 00pa3oBaHME METATMYECKUX KpUCTALIOB. [loHSATHE O MeTauiM4eckon
CBSI3U.

JlemoHCcTpanum. Monenu aTOMOB XUMUYECKUX AJIEMEHTOB.
[lepnoguyeckas cucreMa XuMH4eCcKux anemeHToB /. 1. Menneneesa.

Tema 3. IlpocTtbie BemecTBa (6 u)

[lonoxxeHne METAUIOB W HEMETAJIOB B IEPUOJUYECKON CHUCTEME
xumuueckux sneMeHToB [. M. MenneneeBa. Baxnelume mpocThie BEIIECTBA -
METAJIIBI: KEJIe30, aIOMUHUM, KaJlbl[ud, MarHuii, HaTpuil, kamuid. OOmue
(dbu3nYecKre CBOMCTBA METAIIIOB.

Baxneiimme mpocThie BEIIECTBA - HEMETAUIbl, 00pa30BaHHBIC aTOMaMH
KHCIIOpOJia, BOAOPOa, a30Ta, cephl, docdopa, yriepoma. CriocoOHOCT, aTOMOB
XUMHUYECKUX OJJIEMEHTOB K OOpa30BaHMIO HECKOJBKHX IPOCTHIX BEIIECTB -
ajutoTponus. AIIOTpoONHBIE MoAWUKAIMM Kuciopoaa, ¢docdopa u oioBa.



Meramnueckue M HEMETAUIMYECKHME  CBOMCTBA  IIPOCTBIX  BEIIECTB.
OTHOCHUTENIBHOCTD JEJICHMS] IPOCTBIX BELIECTB HA METAJUIbl U HEMETAJLIBI.
ITocTostnnas Aoraapo. KommdectBo Bemectsa. Moabs. MossipHas macca.
Monsipablii 00beM ra3oo0pasHbIXx BewiecTB. KpaTHble €IUHMIBI KOJIMYECTBA
BEILIECTBA — MWJUIMMOJIb U KMJIOMOJIb, MAJUIMMOJISIPHASA W KAJIOMOJISIPHAS. MacChl
BEILECTBA, MUJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBI a3000pa3HbIX BELIECTB.
Pacuersl ¢ UCHONB30BAHMEM IIOHATHM  «KOJWUYECTBO  BEILECTBAY,
«MOJISIpHAsl Macca, «MOJISIPHBIN 00beM Ia30B», «IIOCTOSHHAsE ABOTaIpo».
Pacyernbie 3amaum. 1. BbelunciieHMe MOJSPHOM Macchbl BELIECTB IIO
XUMHUYECKUM (opmynam. 2. PacueTsl ¢ MCHOIb30BAaHUEM MOHSATUN «KOJUYECTBO
BELIECTBA», «MOJISIpHAs Macca», «MOJISIPHBIM 00BbEM Ta30B», «IIOCTOSHHAs
ABorazipoy.
JdemoHcTpanuu. HekoTtopele MeTauibl W HEMETAUIBl  KOJIWYECTBOM
BeniecTBa 1 Mosb. Mozens MOJIIpHOTo 00beMa ra3000pa3HbIX BELIECTB.

Tema 4. CoeanHeHHs] XUMHYECKHX 3J1eMeHTOB (14 u)

Crenenp oxucinenus. OnpenesieHHe CTENEHU OKUCIEHHUS 3JIEMEHTOB IIO
xumuueckoit  dopmyne  coequHenus.  CocrtaBieHwe  GopMysl  OMHAPHBIX
COEJIMHEHUM, OOIMKA crnoco0 MX Ha3blBaHMs. BUHApHBIE COEIMHEHUS: OKCHJBI,
xyaopuabl, cyiabhuasl u ap. CocraBiaenue ux gopmyin. [IpeacraButenn OKCHIOB:
BOJa, YIJIEKUCHBIA Tra3 MW HerameHas u3BecTb. llpencraBurenu meTydnx
BOJOPOJHBIX COCIMHEHUN: XJIOPOBOAOPO] U AMMHUAK.

OcHoOBaHusA, UX COCTaB M Ha3BaHUA. PacTBOPUMOCTH OCHOBAHUI B BOJE.
Tabnuiia pacTBOPUMOCTH THAPOKCUIIOB U coJiel B Bojie. [IpencraBurenu mienoyeit:
TUAPOKCUIBl HATpUs, Kanusl W Kajnpuus. [IoHATHE O KayeCTBEHHBIX PpEAKLUAX.
Nunukatopsl. U3MeHeHNE OKpaCKu HHAUKATOPOB B IIEJTOYHOU Cpee.

Kucnorel, wux coctaB u Ha3BaHus. Kiaccudukanuss  KUCIOT.
[IpencraBuTenu KUCIOT: CEpHas, COJIHAs M a30THasA. M3MeHeHHWe OKpackKu
VHJIMKaTOPOB B KUCJIOTHOM Cpexe.

Conm Kak NpOW3BOJHBIE KUCJIOT M OCHOBaHMH. VX cocTaB M Ha3BaHMSL.
PactBopumocTs coneit B Boze. [IpeacraBurenu coneit: XJIOpua HaTpusi, KapOOHAT U
dbocdar kampius.

AMOp(}HBIE U KPUCTATUTMYECKUE BEIIECTRA.

MexMOneKyIIIpHble B3aUMOJACUCTBUS. THUIIBI KPUCTAIUIMYECKUX PELIECTOK:
WOHHAsA, AaTOMHas, MOJEKYJISpHas M METAJUIMYECKas. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT TUIIOB KPUCTAININYECKUX PEILETOK.

BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa ISl BEILIECTB MOJIEKYJISIPHOTO CTPOEHHS.



Uucteie BemiecTBa U cMecH. [Ipumepsl KUIKUX, TBEPIbIX U Ta3000pa3HbIX
cMmeceii. CBoMcTBa YUCTHIX BelecTB U cMeceil. Ix coctas. MaccoBas U 00ObeMHas
JIOJIM KOMIIOHEHTa cMecH. PacueThl, CBsI3aHHBIE C UCITOJIL30BAHUEM ITOHSITHS J0JIS.

Pacuernbie 3amaum. 1. Pacuer wMaccoBoii u 00BEMHOUW [JOJIEH
KOMIIOHEHTOB CMECH BemiecTB. 2. BplunciaeHHe MaccoBOM J0JIM BeIIecTBa B
pacTBOpPE MO M3BECTHOW MAcCE€ PACTBOPEHHOI'O BEIIECTBA U MACCE€ PACTBOPUTEIIS.
3. BeluncieHre Macchl pacTBOPSIEMOTO BEUIECTBA U PACTBOPUTEIISA, HEOOXOIUMBIX
JUJISL IPUTOTOBJICHUS OTPEICIICHHONM MAacChl paCTBOpPA C U3BECTHOM MacCOBOM J10JIei
PAacCTBOPEHHOT'O BEIIECTBA.

JlemoncTpamun. OGpa3ipl OKCUAOB, KUCIIOT, OCHOBAaHUM U cojiei. Moenu
KPUCTAJUIMYECKUX PEIIETOK XJOpHAa HaTpus, ainmasa, okcuma yriaepoza (IV).
CriocoObl pa3aeieHnst CMeCei, TUCTUIUISIIAS BOJIBI.

JlabopaTtopHbie onbIThbl. 1. 3HAKOMCTBO ¢ 00pa3laMu BELIECTB Pa3HBIX
KJ1accoB. 2. Pa3nenenue cMmecei.

Tema 5. HW3meHeHusi, mpoucxoasimue ¢ Bemecrsamu (13u)

[loHATHE sABIEHUNM KaK W3MEHEHUH, IPOUCXOTAIIUX C BELIECTBAMH.
SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJLUIMYECKOTO CTPOECHUS BELIECTBA IPH
MOCTOSIHHOM €r0 COCTaBe, (u3nueckue siBaeHus. Ou3nuecKkue SBICHUS B XUMUHU:
JUCTWUISANAS,  KPUCTAJUIM3AlMs,  BBIIAPUBAHWE W BO3TOHKA  BEILIECTB,
LHEHTPU(PYTUPOBAHUE.

SIBieHUs, CBA3aHHBIE C M3MEHEHUEM COCTaBa BELIECTBA, - XUMUYECKUE
peakuuu. [Tpu3Haku U ycnoBus mpoTeKaHUs XUMU4Yeckux peakiuil. [lonarue o0
DK30- U DHAOTEPMHUUECKHX pEaKIUAX. Peakunu TropeHuss KaK YaCTHBIM Cilydau
DK30TEPMUYECKUX PEAKLUN, TPOTEKAIOIIUX C BBIICICHUEM CBETA.

3aKOH COXpaHEHHs MacChl BEUIECTB. XMMUYECKUE YPAaBHECHMS. 3HAUEHUE
MHIEKCOB U K03 puirieHToB. COCTaBICHUE YPAaBHEHUN XUMUYECKUX PEAKIUH.

Pacdersl mo XxMMH4YEeCKMM ypaBHEHUsAM. PemeHne 3a1ay Ha HaXOXKIEHUE
KOJIMYECTBA BEILIECTBA, MACChl WM O0ObeMa MPOJYKTa PEaKUUU MO KOJIUYECTBY
BEIIECTBa, Macce WM 00bEMY MCXOJHOIO BellecTBa. PacueTsl ¢ Mcnoib30BaHuEM
MOHATHSL «IOJID», KOTIa MCXOJHOE BEIIECTBO JAHO B BUJE PACTBOpPA C 3aJaHHOU
MacCOBOW J0JIEW PACTBOPEHHOI'O BEILIECTBA WIIM CONEPIKUT ONPEACIICHHYIO OO
IIPUMECEH.

Peakunu paznoxenus. IloHATHE O CKOPOCTM XUMHUYECKUX PpPEAKLIHM.
Karanuzaropel. DepMeHTHI.

Peakunn coenuuenus. KaranuTuueckue M HEKATAIUTUYECKUE PEAKLIHM.
OO6patumbie U HeOOpaTUMBIEC PEAKITHH.

Peakunu 3amerneHus. DJIEKTPOXUMHUYECKUN Psijl HANPSHKEHUNM METAJUIOB,
€ro MCIIOJIb30BaHUE I NPOTHO3UPOBAHUS BO3MOXKHOCTH NPOTEKAaHUs PEaKLUN



MEXKly METAJNIAMU U PACTBOpPaMU KHUCJIOT. PeaKiiuu BBITECHEHUSI OJHUX METAJIOB
U3 pacTBOPOB HUX COJIEN APYTUMU METAJUIAMH.

Peakuun oOmena. Peaknum HeWTpanuzanuu. YCIOBUS MNPOTEKaHUs
peakiuii oOMeHa B pacTBOpax J10 KOHIIA.

Tumnel XuMUYECKUX peakiuil (10 MPU3HAKY «YUCIO U COCTAB MCXOIHBIX
BEIIECTB W NPOAYKTOB pEaKLUU») Ha NpHUMEpPEe CBOMCTB BOAbL. Peakius
Pa3NOKEHUS - SJIEKTPOJIN3 BOABL. Peakunu coeTMHEHHs - B3aUMOJEHCTBUE BOJIBI C
OKCHUJIaMH METa/unioB H HemeTawioB. [loHsaTue «rumpokcunabl». Peakiuun
3aMEUICHUs - B3aUMOJCHCTBHE BOAbI C WLICJIOYHBIMH M LIEIOYHO3EMEIBHBIMU
MeTtauiamu. Peakuuun oOMeHa (Ha mpumepe THaposn3a Cyibpuaa aalOMUHUS U
KapOuJ1a KajabIus).

PacuerHnble 3anaun. 1. Beluncnenue no XMMUYECKUM YPaBHEHUSIM MacChl
WIM KOJMYECTBA BEUIECTBA I0 H3BECTHOM Macce WM KOJUYECTBY BEIIECTBA
OJTHOTO M3 BCTYMAIOIIMX B PEAKUUIO BELIECTB WJIM MNPOIYKTOB pEaKkuu. 2.
Boeluncnenre macchl (KOJIMYECTBAa BEUIECTBA, 00bEMa) MPOAYKTa PEAKLHH, €CIIU
U3BECTHA Macca HCXOJHOIO BELIECTBA, COJEPIKALLErO ONPEACICHHYIO JOJIO
npumeceit. 3. Bpruncienne macchl (KOJWYECTBA BEIIECTBAa, 00beMa) MPOIYKTa
peakuyu, €CiaM H3BECTHAa Macca pacTBOpa M MaccoBas JOJS PacTBOPEHHOIO
BEILECTBA.

demoncrpamun. Ilpumepsl Qusnueckux SBICHHM; a) IIJIABJICHUE
napaduna; 0) nuddy3ust TyMUCTHIX BEHIECTB C TOPAIICH JTaMIIOUKH HaKaJIWBaHUSI.
[Ipumepbl XUMHUYECKMX SIBJICHHWI: a) TOpeHue MarHus; 0) B3auMOJEIICTBUE
COJISTHOM KHCJIOTBI ¢ MPaMOPOM HJIM MEJIOM; B) mosydenue ruapokcuaa meau (11);
I') PacTBOPEHHE IMOJYYEHHOTO THAPOKCHIA B KHUCIOTaX; J) B3aUMOJCHCTBUE
okcuga wmeau (II) c cepHOW KHCIOTOM TIpW HArpeBaHUU; €) Pa3JIOKECHHE
NepMaHTraHaTa Kajiusl; 5K) B3aUMO/ICHCTBUE pa30aBICHHBIX KUCIOT C METaJIaMH.

JladopaTtopubie onbIThl. 3. CpaBHEHHE CKOPOCTH WCHApCHUS BOABI H
CIUpPTA MO MCUE3HOBEHUIO UX Karmenb Ha (GuiabTpoBasibHOM Oymare. 4. OkuciieHue
MEJH B IUJIAMEHU CIIUPTOBKHU WM TOpeNku. 5. [loMyTHEHHE M3BECTKOBOM BOJBI OT
BBIIBIXaEMOT0  yriekucioro rasza. 6. IlomydeHume — yruiekuciaoro rasa
B3aUMOJICCTBUEM COJABI U KUCJOTHI. 7. 3aMEIIEHHE MEAU B PacTBOPE XJIOPHIA
meu (11) sxenezom.

IIpakTnueckass padora Ne 4
[Ipu3HaKK XUMUYECKUX PEAKIMN U UX Kiaccuukarms.

IIpakTnueckass padora Ne S
IIpurorosiieHue pacTBopa caxapa ¢ 3aJaHHOU MacCOBOW JIOJIEH.



Tema 6. Teopusi 3NeKTPOIUTHYECKONA JUCCOUMANUAUA U CBOMCTBA KJIACCOB
HeOpraHu4veckux coexuuenni (19 u)

[TonsiTue 00 DNIEKTPOTUTHUECKOW JAUCCOLMALMU. OJCKTPOIUTHI U
HEDJIEKTPOIUTHI. MexaHu3M IUCCOUMALMMU AJIEKTPOIUTOB C PA3IUMYHBIM THUIIOM
XUMUYECKON CBsi3u. CTeneHb 3IEKTPOJUTHYECKON auccoumanu. CHIIbHBIE U
ci1a0bIe AJIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUU  DIIEKTPOJIUTHYECKON  JIHCCOLMAIUU.
HNonHble ypaBHEHHMS peakiuil. YCIOBHS MPOTEKAHUS DPEAKIUU OOMEHa MEXIy
ANEKTPOJIMTAMU JO KOHIA B CBETE MOHHBIX MPEICTABICHUM.

Knaccudukaiiys noOHOB U UX CBOMCTBA.

Kucnoter, ux maccupuxarus. Jluccommanusi KUCIOT M MX CBOWCTBA B
CBETE TEOPUHU DIIIEKTPOJIUTHUYECKON Aucconranuu. MOJEKyJIsIpHbIE W WOHHBIE
YpPaBHEHUSI pEaKIUMWd KHUCIOT. DB3auMonencTBue KHUCIOT €  METalUIaMH.
DNEKTPOXUMHUUYECKUN PsJ HANPSIKEHUH MeETauioB. B3auMmonaelcTBHE KHUCIOT C
OKCHJIaMM METajuloB. B3auMoAenCTBUE KHUCIOT € OCHOBAHMAMHU - peakius
HelTpanu3anuu. B3aumoneiictBue KUCiIoT ¢ coisimMu. Mcnosb3oBaHue TaOIMIIbI
PAaCTBOPUMOCTH ISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kinaccuuxanus. {ucconuanusi OCHOBaHUN U UX CBOMCTBA
B CBETE TEOPHUH IEKTPOJIUTHIECKON AUCCONMALNM. B3auMoaencTBUE OCHOBAHUN C
KHCJIOTaMH, KHUCIOTHBIMA OKCHJIaMH M cOJsMHU. Mcronb3oBaHuE TaOJIMIIbI
pacTBOPUMOCTH  JUI  XapaKTEPUCTUKA XUMHUYECKUX CBOWCTB  OCHOBAHMIA.
Paznoxenue HEPACTBOPUMBIX OCHOBaHUU pH HArpEBAHUH.
Conu, ux kiaaccuPUKauUs W JUCCOLMALUS pa3IMYHBIX TUIOB coiied. CBoiicTBa
COJIEN B CBETE TEOPUH EKTPOJIUTHUECKONU AUCconnanuu. Bzaumoneicteue conen
C METAJUIAaMH, YCIIOBHSI IPOTEKAHMS JTHUX peakuui. B3aumonpencTBue coisieil ¢
KHCJIOTaMHU, OCHOBAHMSIMHU U coyisiMU. Mcnosib3oBaHMe TaOJIMLBI PACTBOPUMOCTH
JUISL XapaKTEPUCTUKN XUMAYECKUX CBOMCTB COJIEH.

OO6o0meHue cBefeHU 00 OKCHAAaX, MX KIACCUPUKAIMH U XUMUYECKUX
CBOWCTBAX.

I'eneTnueckue psabl METALIOB U HEMETAJLIOB. [ 'eHeTHUeCKas CBA3b MEXAY
KJIacCCaMU HEOPIaHUYECKUX BEILIECTB

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peaKkuu. Oxucnurenb 151
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE.

Peakiuu MOHHOTO 0OMEHA M OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU.
CocraBneHue ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMA METOIOM
AIIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAJIOB, KUCIIOT U COJIEH B
CBETE MPEACTaBIECHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.



Jdemoncrpanuu. McnoblTanue  BelleCTB W HUX  pacTBOPOB  Ha
ANEKTPONPOBOIHOCTh. 3aBUCUMOCTh AJIEKTPONPOBOJIHOCTA YKCYCHOM KHUCJIOTHI OT
KOHLEHTpaluu. B3auMoIeHCTBUE [IMHKA C CEPOM, COJHOM KHUCIOTOM, XJIOPUAOM
menu (II). l'openne maruusi.

JlabopaTropHble onbIThI. §. Peakunu, xapakTepHbI€ JUIsl paCTBOPOB KUCIIOT
(consHOM wnm cepHOM). 9. Peakumu, XapakTepHble I pPacTBOPOB ILIEJIOYEH
(runpokcuoB Hatpus wiM kanusi). 10. [lonyueHne U cBOMCTBa HEPACTBOPUMOTO
ocHOBaHusl, HanpuMmep rugapokcuaa menu (II). 11. Peakumu, xapaktepHble 1is
pacTBOpoB coJieit (Harpumep, s xaopuaa menu (II)). 12. Peakuuu, xapakrepHbie
JUISL OCHOBHBIX OKCHUJOB (Hampumep, Ijisi okcuaa kanbims). 13. Peaxuuwm,
XapaKTepHbIE I KUCIOTHBIX OKCUIOB (HAIpUMeEp, JJIsl YTIEKUCIIOTO Tasa).

IIpakTuyeckas padora Ne 6
CBolicTBa 3JIEKTPOJIUTOB

IIpakTuyeckas padora Ne 7
DKcnepuMeHTanbHOE penrenue 3aaad no TOJ»



Onucanue y4e0HO-MeTOAMYECKOT0, MATEPHATbHO-TEXHUYECKOTO U
nH(GOPMAIMOHHOT0 00ecTeyeHUs1 00pa30BaTeILHOr0 Mpoiecca.

Hartypaabhble 00bekThl. HaTypanbHbie 0OBEKTHI, HCIONb3yeMble B OOyUYE€HUU XHUMUH,
BKJIIOYAIOT B C€O0sl KOJUIEKI[MM MMHEPAJIOB M TOPHBIX IOPOJ, METANIOB M CIIJIaBOB,
MUHEpAJIbHBIX YAOOPEHHH, IIaCTMAacC, KaydyKoB, BOJOKOH U T. 1. O3HakomiieHuE
yyammxcs ¢ oOpasllaMd HCXOAHBIX BEILIECTB, IMOJYHPOAYKTOB M TOTOBBIX W3AEIUN
MO3BOJISIET MOJIyYUTh HAIJIAIHOE MPEACTaBIEHUE 00 3TUX MaTepuasiax, UX BHEIIHEM BU/IE,
a Tak’K€ O HEKOTOPBIX (PU3NYECKMX CBOWCTBAX. 3HAYUTENIbHbIE yUYECOHO-IT03HABATEIbHbBIE
BO3MOKHOCTH MMEIOT KOJIJIEKIMHU, W3TOTOBJIEHHbIE caMUMU oOyuatomumucs. [Ipeamers
JUIA TAaKUX KOJUICKIUI COOMPAIOTCs BO BPEMsI SKCKYPCHUI U IPYTHX BHEYPOUHBIX 3aHATHH.
Komnekuuy ucnosib3yroTcsl TOJABKO JJIsI 03HAKOMIIEHHS YYAIUXCS C BHEUIHUM BUAOM U
(Gbu3MYeCKUMH CBOMCTBAMHM HW3Yy4aeMbIX BEIIECTB M MarepuaiioB. [lns mpoBeaeHUs
XUMHUYECKUX OIBITOB KOJUJIEKIIMH HCIIOIb30BATh HEJb3.

XuMHYecKHe peaKTUBBI U MaTepuaJibl. OOpalleHne co MHOTUMHU BeIIeCTBaMU TpedyeT
CTPOroro COOJIOACHUS MpaBUJ TEXHUKU O€30MacHOCTH, OCOOEHHO MpPHU BBINOJHEHUU
ONBITOB CaMUMHU y4dalluMHcs. Bce HeoOXoanmble Mepbl MPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JIOKYMEHTaX M HHCTPYKLUSAX, a TaKKe B MOCOOMSIX Ul ydMTeJel
XUMUMU.

Haubonee yacTo ucnosp3yemble peakTUBBI U MaTEpUaJIbl:

1) mpocThbie BelIecTBa - Me/b, HATPH, KAIBIUHA, ATFOMUHUNA, MarHUH, XKele30, IHHK,
cepa;

2) okcuasl — Meau (I1), kanbims, sxenesa (1), maraus;

3) KHUCIOTHI - COJISTHAsI, CEpHAasi, a30THAS;

4) oCHOBaHHS - TUAPOKCH]T HATPHUS, THIPOKCU KaJbIUs, THAPOKCH Oapusi, 25%-Hblit
BOJIHBIM PACTBOP aMMHAKA;

5) conu - xmopuasl Hatpusi, meau (1), sxeneza(lll); HuTpaTh Kanus, HaTpus, cepedpa;
cyasdatel Mmeau(ll), sxkenesa(ll), sxenesa(lll), amromunus, aMMOHHUS, Kaaus, OPOMU
HaTpHUS;

6) opraHMYecKue COCIMHEHHS - Kpaxmall, TIUIMPHH, YKCYCHAsi KHCJIOTa, METUIIOBBI
OpaHKeBbIH, peHonTanerH, JTaKMyc.

Xumuueckasi 1a00opaTopHasi moCyJda, annaparbl M NpuOOpbl. XuMUYECKas Mocyaa
MOApa3ieNseTcs Ha JIB€ TIPYNIbl: JUIS  BBIIOJHEHUS OIBITOB  YYAIUMHCSI U
JEMOHCTPALIMOHHBIX OIBITOB.

[TpuOopsl, anmapaTsl U YCTAaHOBKHU, UCIOJIb3yEMbIE HA YPOKaX XUMHH, MMOAPA3JEISIIOT Ha
OCHOBE MPOTEKAIOUIMX B HHUX (U3NYECKUX U XHUMUYECKHUX IPOLIECCOB C Yy4acCTUEM
BEILIECTB, HAXOIAIIMXCS B PA3HBIX arperaTHbIX COCTOSIHUSX:

1) npubopsl miiss paboOThl ¢ ra3aMu - TOJydeHHe, COOMpaHHWe, OYHCTKA, CYIIKa,
MOTJIOIIEHKE Ta30B; PeaklUi MEKIy MOTOKaMHU ra3oB;

2) ammapatbl ¥ TPUOOPHI JJIsl OMBITOB C JKUJKAMH M TBEPABIMH BEIICCTBAMU -
NeperoHka, (QuiIbTpoBaHUE, KPUCTAUIM3AIMS; MPOBEACHUE PpEAKIMH MEXIy
TBEPAbIM BEIIECTBOM U JKHAKOCTBbIO, JKHMJIKOCTbIO M >KUIKOCTBbIO, TBEPIbIMU
BELIECTBAMU.

Bue aToit knmaccudukanuu HaXoaATCs ABE TPYIIBI y9IeOHOW anmapaTyphl:
l). mns wm3ydeHusT TEOPETHYECKUX BONPOCOB XUMHUHU - WJUIFOCTPALMS 3aKOHA
COXpPAHEHUs MacChl BEILIECTB, JEMOHCTpAUUsl 3JIEKTPOIPOBOJHOCTH PAaCTBOPOB,



JEMOHCTpALUS IBHXKEHHSI MOHOB B AJIEKTPUUECKOM IOJIE; ISl U3YUYEeHHs] CKOPOCTHU

XUMHUYECKOHN peakIui 1 XUMUYECKOTO0 PAaBHOBECHS;

2). s WUIIOCTPAlMM XUMHUYECKUX OCHOB 3aBOJICKMX CIOCOOOB TMOJTYYEHHUS

HEKOTOPBIX BEIIECTB (CEpHOM KUCIOThI, aMMHAKa U T. II.).
BcnoMorartenbHyto posib  UTPAlOT  U3MEPUTENIbHBIE W HarpeBaTelibHble MPUOOPHI,
pa3MYHbIEC MPUCTIOCOOICHUS 1JIs1 BHITTOJIHEHUSI OTBITOB.
Mopesan. O0beKTaMu MOJIETMPOBAHUS B XUMUH SIBJISIFOTCSI ATOMBI, MOJIEKYJIbI, KPUCTAILIBI,
3aBOJICKME anmapaTbl, a TaKXKe MPOUCXOJIAIIME IMpolecchl. B mnpenogaBaHud XUMUU
UCIIONIB3YIOTCS. MOJENN KPUCTAJUTMUECKHX PEIIeTOK ainMasa, rpaduta, cepbl, docdopa,
okcuma yriepona(lV), woma, xemesa, mMeaw, Maraus. HaOopel Mojeneld aTOMOB IS
COCTABJICHMSI IIAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ NPU U3YyYEHUN OPTaHUYECKON XUMHUH.
Y4eOHble moco0usi Ha Me4YaTHO OCHOBe. B nponecce 0oOydyeHHs] XUMHH HCIIONIb3YIOTCS
CleyIolre TaONUIbl TOCTOSIHHOTO OJKcroHupoBaHus: «llepuoanueckas cucrema
xumuyeckux osnementoB [[. M. MenaeneeBa», «Tabmuna pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHM U coneil», « INEKTPOXUMUUYECKUN Pl HAPSDKEHUM METAIIIIOBY.
JUis opraHu3aly CaMOCTOSATEIbHONM paboThl OOyYaromMXCs Ha YPOKaxX HCHOJB3YIOT
pa3HOOOpa3Hble NUIAKTHYECKUE MaTepualbl: TETPAJU Ha MEYaTHOM OCHOBE, KapTOUKH C
3aJIaHUSIMHU PA3HOM CTEIMEHU TPYAHOCTH ISl U3yYEHUs] HOBOTO MaTepuaia, CaMONpOBEPKU
Y KOHTPOJISI 3HAHUM yYaIlIuXCA.
JKpaHHO-3BYKOBbIE CpelCTBAa 00y4eHHsl. DKPAHHO-3BYKOBBIE MTOCOOUS ACISATCA HA TPU
OOJNBIIIE TPYNIBI: CTAaTHUYHBIC, KBa3WIWHAMHUYHBIC U AWHaAMUYHBIC. CTaTHYHBIMU
HKPAHHO-3BYKOBBIMH CpPEACTBAMH OOYYCHHS SIBISIFOTCS AUAa(QUIBMBI, JUATIO3UTHUBHI
(crmaiipl), €IMHUYHBIE TpaHCHapaHThl mia rpadonpoekropa. Cepuu TpaHCHApaHTOB
MO3BOJISIIOT MMUTUPOBAaTh JBHKEHHWE IIYTEM IIOCIIEIOBATEIBHOIO HAJOKEHUS OJHOIO
TpaHcmapaHTa Ha Jpyrod. Takue cepuu OTHOCIAT K KBa3HIWHAMUYHBIM JKPaHHBIM
MOCOOUSM.
JInHAMUYHBIMH AKPAHHO-3BYKOBBIMU MOCOOUSMU  SIBIISIFOTCS POU3BEACHUS
KuHemaTorpada: T0KyMEHTaJIbHOTO, XPOHUKAIBHOTO, MYJbTUILTUKAITMOHHOTO. K 3TOM Xe
rpynmne OTHOCATCS 3KPaHHO-3BYKOBBIE CpEJICTBA OOy4YeHMs, Ui MpeabsSBICHUS
nH(pOpMAIUU KOTOPHIX HEOOXOAMMa KOMITBIOTEpHAs TEXHUKA.
Texnuueckue cpeacrBa oOyueHus. [Ipy KOMIIJIEKCHOM HCIOJIb30BAHUU CPEICTB
oOy4eHHs HEHU30E€KEeH BOMPOC O BO3MOXKHOCTH 3aMEHBl OJHOTO TIOCOOHUSI JIPYTUM,
HarpuMep JIEMOHCTPAIMOHHOTO WJIM J1a00paTOPHOTO OMbITa €ro H300pakKeHHEeM Ha
skpane. Mudopmanus, comepxaniascs B SKpaHHOM MOCOOUH, MPECTABISIET COOOM JUIIb
OTpaX€HUE PEAIbHOIO0 MHUPA, U MOATOMY OHA J0JHKHA UMETh OTIOPY B UYBCTBEHHOM OIIBITE
oOyuvaronuxcs. B mpoTuBHOM ciyyae (OpMHUPYIOTCS HENpaBWIbHBIE U (POpMaibHBIC
3HaHus. OcoOeHHO omacHO (OPMHUPOBAHUE HMCKAXKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX
MPEACTABICHNUM, MMOCKOJIbKY PKPAaHHOE MPOCTPAHCTBO M BPEMs 3HAUUTENIBHO OTJIMYAIOTCA
OT peajbHOr0 MPOCTPAHCTBA U BPEMEHU. DKPAHHOE MOCOOHE HE MOXKET 3aMEHUTh COOOM
peasibHbIil OOBEKT B TMpollecce €ro IMO3HaHWs BBUAY TOTO, YTO HE MOXET ObITh
HMCTOYHUKOM YYBCTBEHHOTO OIBITA O CBOMCTBAX, CYIIECTBEHHBIX MPHU W3YYCHUU XUMHH:
[[BETE, 3amaxe, KPUCTALTMYECKOM CTPOCHHWU U T. 1. B TO ke Bpems NpH HAIWYUU Y
YVYaIIUXCs JOCTATOYHBIX UYBCTBEHHBIX 3HAHUW Ha HEKOTOPBIX JdTamax oOOy4YeHHs
BOCITPOM3BEJICHUE XUMHUYECKOTO OIbITAa B OJKPAHHOM TOCOOMU MOXKET OBITH Oosee
1eecoo0pa3HbIM, YeM €ro MOBTOPHAS I€MOHCTpaIus.



IliianupyemMbie pe3yJibTaThl H3YYEeHUS Y4e€0OHOIr0 mpeaMera.

B pesynbraTe n3yueHust Xumuu Ha 0a30BOM YPOBHE YUEHUK JOJIKECH

3HATh/TIOHUMATh .

XUMHUYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKUX IJIEMEHTOB, (DOPMYIBI XUMUYECKUX
BEILIECTB, YPAaBHEHUS XUMUYECKUX PEAKIIMIA;

BAKHEUIINE XUMHUYECKUE TOHATHUS: BELIECTBO, XHMHUYECKHU JJIEMEHT, aToM,
MOJIEKYJ1a, OTHOCUTEIbHBIE aTOMHAasi U MOJIEKYJIIpHAs MAaccChl, MOH, aJJIOTPOIHS,
U30TOIIbI, XUMHUYECKasi CBS3b, AJIEKTPOOTPUILIATENBHOCTh, BAJIEHTHOCTb, CTEICHb
OKHUCJICHUSI, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00beM, BEIIeCTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPDHOTO  CTPOEHUS, PACTBOPBI, BJEKTPOJUT U  HEIJIEKTPOJIMT,
ANEKTPOJIUTUYECKAsT JTUCCOLMALNSA, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCICHUE H
BOCCTAHOBJICHHE, TETUIOBOM 3((EKT peakiuu, CKOPOCTh XUMHUYECKOW pPEaKIIHH,
KaTaJln3, XUMUYECKOE PABHOBECHE, YIIEPOIHBIM CKeNeT, (PyHKIHUOHAIbHAS TpyMIa,
M30MEepHsi, TOMOJIOTHS;

OCHOBHBIE€ 3aKOHBl XHMHH: COXPAHEHHUS MAacCChl BEILECTB, MOCTOSHCTBA COCTaBa,
NEPUOINYECKUN 3aKOH;

OCHOBHBIEC TEOPHHM XWMHH: XUMHUUYECKOW CBSI3U, JIEKTPOJUTUYECKON AMCCOLUALINH,
CTPOEHUS OPraHUYECKUX COECTMHEHUN;

BAKHEWIIME BEIIECTBA M MaTepUajbl: OCHOBHBIE METaUIbl M CIUIaBbl;, CEpHas,
COJIAHAsl, Aa30THAasT M YKCyCHAas KHCIOTHI, IIEJOYH, aMMHAaK, MHUHEpaJlIbHbIC
yA00peHusi, MEeTaH, JTUJIEH, aleTUJIeH, OEH30J, 3TaHOJ, *XHUPbI, MbLIa, IJIHOKO3a,
caxapo3sa, Kpaxmaj, KjeT4aTrka, OeJIK1, HICKYCCTBEHHbIE U CUHTETUYECKHE BOJIOKHA,
Kay4yKH, [JIACTMACCHI;

YMeETh:

HA3bIBATh. 3HAaKM XUMHUYECKHMX DJIEMEHTOB, H3YyYEHHBIE BENIECTBA IO
«TPUBUAJIBHON» WU MEXIYHAPOIHON HOMEHKIIATYPE;

omnpeaesiTb. BaJCHTHOCTh W CTENEHb OKHUCJICHUS XUMUUYECKUX HJIEMEHTOB, THII
XUMUYECKON CBSI3M B COCIUHECHUSX, 3apsii MOHA, XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHWYECKUX COCIUHEHUM, OKHCIHUTEIh U BOCCTAHOBUTEID,
NPUHAJIEKHOCTh BEIIECTB K PA3JIMUHBIM KJIacCaM OPTraHUYECKUX COCIMHEHUN;
XapPaKTePpU30BaTh. D3JIEMEHThl MAaJIbIX MEPUOAOB MO HX TOJIOKEHUIO B
nepuoandeckoir cucreme J[.M.Menneneea; oOmmMe XUMHYECKHE CBOMCTBA
METAJJIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX U OPraHUuYECKHX
COCMHEHUN; CTPOCHUE M XUMHUUYECKHE CBOWCTBA M3YUYEHHBIX OPraHUYECKUX
COCIUHCHMI;

00BSICHATD: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; MPUPOTY
XUMUYECKON CBsI3W (MOHHOM, KOBAJICHTHOM, METAUIMYECKON), 3aBUCHUMOCTD
CKOPOCTH XUMHUYECKON PEaKIUu U TMOJOXKEHUS XUMHYECKOTO PAaBHOBECHUS OT
pa3IUYHBIX (haKTOPOB,;

BBINOJIHATH XUMUYECKUI OJKCIEPUMEHT [0 PACIO3HABAHUIO BAXKHEHUIIMX
HEOPraHUYEeCKUX (KUCIOPO, BOJOPO, YTIIEKUCIBIN Ta3, aMMHUaK, PACTBOPbI KUCIOT
U IIeJI0YeH, XJIOpUI-, Cyib(ar -, KapOOHAT-UOHBI, MIOHBI aMMOHHUSI) M OPTAaHUYECKUX
BEILIECTB;



¢ BBIYHMCJIATH: MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa MO (popmylie coennHEeHHUs,
MacCOBYIO JIOJIIO PAacTBOPEHHOTO BEIIECTBA B PAaCTBOPE, KOJMYECTBO BEIIECTBA,
00BEM MIIM MacCy peareHTOB WM IPOAYKTOB PEAKIIHH.

® NPOBOAMTH  CAMOCTOSATENBHBIA  MOMCK  XUMHUYECKOM  uHpopManuu ¢
HCIOJIb30BAaHUEM  Pa3JMYHBIX HCTOYHUKOB (HAyYHO-TIONMYJSPHBIX  U3JaHHM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); UCIOIb30BaTh KOMITBIOTEPHBIE
TEXHOJOTHH i1 OOpabOTKM U TMepenayd XMMHYECKOH uHpopManuu U ee
Mpe/ICTaBICHUS B PA3TUYHbBIX (hOpMax;

® HCHOJIb30BAaTh MNpPHOOpPeTeHHbIe 3HAHMA M YMEHHS B MNPAKTHYECKOH
eSITeIbHOCTH Y MOBCEAHEBHOM KM3HM JJIs1:

e OODBSICHEHUS XWMHUYECKHUX SBJICHUH, NPOUCXOIAIIMX B TNpUpoAe, OBITY U Ha
MIPOU3BOJICTBE;

e ompezeseHUs] BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUA B Pa3IMUHbIX
YCIIOBUSIX U OIICHKHU MX TOCIIEICTBUIA;

® HKOJIOTMYECKU TPAMOTHOT'O TIOBEJICHUS B OKPYKaIOILIEH Cpene;

® OIICHKM BIIMSHUSA XMMHMUYECKOIO 3arps3HEHUsI OKpYXaloulell cpeibl Ha OpraHu3M
YeJl0BeKa U IPYTHUE JKUBBIE OPTaHU3MBI;

e (e30macHoOro oOpanIeHus ¢ TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMU, JJA0OPATOPHBIM
000py10BaHUEM;

® [IPUTOTOBJICHMS PAaCTBOPOB 3aJaHHON KOHIIEHTPAIUH B ObITY M HA IPOU3BOJICTBE;

® KPUTHYECKOMN OLIEHKH IOCTOBEPHOCTU XMMHUUYECKON MH(POpPMAIIH, TOCTYIAOLIEH U3
Pa3HbIX UCTOYHUKOB.

Pexomenngyemas urepartypa.
1. JIutepatypa, ucnosib3yemMasi yuurTejaeM

- OCHOBHAS TUMepamypa
1. Tabpuensu O.C. IIporpamma kypca xumun s 8-11 ximaccoB o01eo0pa3oBaTeIbHbBIX
yupexaeHuit. — M.: Jlpoda;

2. I'abpuensn O.C. Xumus: 8 kiacc : yueOHUK Uisl 00111€00pa30BaTeNIbHbIX YUPEKICHUN.
— M.: poda.

- 0ONOIHUMENbHAS TUmepamypa

1. Tabpuensu O.C. M3ywaem xumuto B 8 ki.: aumaktmueckue wmarepuansl /| O.C.
I"abpuensy, T.B. CmupnHoBa. — M.: bauk muttoc

2. Xumusi: 8 Kj1acc: KOHTPOJbHBIE U MPOBEpOUHbIe paboThl K yueOHuky O.C. ['abpuensna
«Xumus. 8 kmace» / O.C. I'abpmensin, I1L.H. bepeskun, A.A. Ymakoa u ap. — M.
Apoda;

3. I'abpuensu O.C., Buckoboitnukosa H.I1., SmrykoBa A.B. HactonbHast kHura yauresns.
Xumus. 8 ki1.: Merogundeckoe rmocooue. — M.: Jlpoda;

4. I'abpuensn O.C., Pyno H.H., TonkynoB B.M. Xumuueckuii skciepuMeHT B HIKOJIE. 8
kimacc. — M.: [lpoda

5. Amxumuk (http://www.alhimik.ru/) - oguH W3 Jy4YIIUX CAWTOB PYCCKOS3BIYHOTO
XUMHUYECKOTo MHTepHEeTa OpHEHTHPOBAHHBIN HAa yUWTENsl U yYE€HHUKa, TPEernoaaBatems H
CTYJICHTA.



2. Jluteparypa, peKOMeHxyeMas Il y4auXxcs.
- OCHOBHAsL TUMepamypa
[Mabpuensn O.C. Xumus: 8 kiacc : y4eOHHUK i1 0011e00pa30BaTeIbHbIX YUPEXKICHUN. —
M.: dpoda.
- 0ONOJIHUMENbHAS TUmepamypa
1. XKypnan «XuMust B IKOJIEY;
2. Komtpen - Xwmms gusa Bcex (http:/kontren.narod.ru). - wuHpOpMaImOHHO-
00pa30BaTeNbHBI CAUT AJS TeX, KTO M3y4aeT XMUMHIO, KTO €€ MPemnojaeT, s BCeX KTO
MHTEPECYETCS XUMUEM.
3. Amxumuk (http://www.alhimik.ru/) - oguH W3 JIy4IIMX CaWTOB PYCCKOSI3LIYHOTO
XUMUYECKOTO VHTEepHETa OPUEHTUPOBAHHBIA HA YUYUTENS M YYCHUKA, MPENOoaBaTels U
CTYJCHTA.
4. DHIUKIIONIEAMYECKHI CIIOBAph IOHOTO XMMUKA

3. Menuapecypchbil.
CD «Heoprannueckast XUMHsD», U31aTEIBCTBO «Y YUTENb
— CD «lIkona Kupumia u Medoaus», U3aaTebCTBO «Y UUTEIbY
— Xwuwmus. [Ipocsemenne «Heoprannyeckas XxuMus»,. 8 Kiacc. (Ha 2-X IMCKax)
— Xuwmus (8-11 kiacc). Bupryanbnas naboparopust (yaeOHOE IEKTPOHHOE U3/JaHUE)



