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IHHosicHuTe IbHAA 3aNIMCKA

PaGouass mporpamma cocraBieHa Ha  ocHOBe  (DenepambHOrO0  TOCYJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOIO 00IIero o00pa3oBaHMs, MNPUMEPHON MPOrpaMMBI
OCHOBHOTO 001Iero o0pa3oBaHusi MO XUMHUH, aBTopckoil mporpammsl O.C. T'aGpuensiHa u
OpUEHTHpOBaHa Ha paboTy mo yueOHuky ['abpuensn, O.C. Xumus. 8, 9 kimacc. [Tekcr]: yueOHUK
11t oO1eoOpaszoBarenbHbIX yupexaenuit/ O.C.I'abpuensan — M.: U3n-Bo poda, 2015. — 235 c.:
WII.

Hean o0yuenust

- (hopmupoBaHue y oOydaronMxcsi XUMUYECKON KapTUHBI MHUpa KaK OpPraHUYeCKOW YacTH €ro
II€JIOCTHON €CTECTBEHHOHAYYHON KapTUHBI,

- pa3BUTHE II03HABATEIIbHBIX HMHTEPECOB, UHTEIUICKTyaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH,
o0ydJaronmxcsi B MPOIECCe M3YYCHUS MMH XUMHUYECKOW HAYKH W €€ BKJIajJa B COBPEMEHHBIN
HAyYHO-TEXHUUYECKHUI Mporpecc;

- (hopMupoOBaHHE BOXKHEUIIUX JIOTMUECKHUX OMEpalUii MBIIUICHUS (aHaJIU3, CUHTE3, 0000IICHHE,
KOHKpETH3aIlisl, CpaBHEHUE | JIP.) B TIPOIIECCE MTO3HAHMS CHCTEMbI BAKHEHUIIINX TTOHATHH, 3aKOHOB
Y TEOPUH O COCTaBE, CTPOCHUU U CBOMCTBAX XUMHUYECKUX BEIIECTB;

- BOCIIMTaHKUE YOSKICHHOCTH B TOM, YTO IPUMEHEHHUE TIOJyYCHHBIX 3HAHUHA ¥ YMEHUU 110 XUMHH
ABJIAETCS OOBEKTHMBHOM HEOOXOJUMOCTBIO [JIsi 0Oe30macHoi paboThl € BelleCTBaMU U
MaTepuaiamu B ObITY U Ha IPOU3BOJICTBE;

- TIPOEKTHPOBAHNE W peaTu3alnsl BHIMYCKHUKAMH OCHOBHOMW IIKOJBI JJUYHOW 00pa3oBaTEIHHOM
TpaekTopuu: BbIOOp mpoduiiss oOy4eHHs B CTapiiedl ImKojie Wi Tpo(ecCHOHATEHOTO
00pa30BaTeNbHOTO YUPEKIACHNUS;

- OBJIQJICHUC KJIIOYEBBIMH KOMITETCHIIUSAMH (y4eOHO-TI03HABATEIBLHBIMU, HHPOPMAIIMOHHBIMH,

OCHHOCTHO-CMBICJIOBBIMH, KOMMYHI/II(aTI/IBHBIMI/I).

3amauu u3yveHus npeaMera

- chopMupoBaTH 3HAHUE OCHOBHBIX TMOHATHI M 3aKOHOB XHMUH;

- BOCIIUTHIBATH O0III€YEIOBEUECKYIO KYJIbTYPY;

- YIUTh HAOJI01aTh, TPUMEHSTH MTOJTyYCHHBIC 3HAHUS Ha TIPAKTHKE.

- (hopMUpPOBATH YMEHUS MPEACTABIATh HHPOPMALIMIO B 3aBUCHUMOCTH OT MOCTABJICHHBIX 33/1a4 B

BUIC Ta6JII/IHBI, CXCEMHI, rpa(bHKa, AuarpaMmbl, UCII0JIb30BaTh KOMIIBIOTCPHBIC IIPOTrpaMMBbI



Oco00eHHOCTh JaHHOT0 Kypca

[Iporpamma Kypca XUMHUHU JJIsi OCHOBHOM IIKOJbI pa3padaThlBAJIaCh C Y4ETOM MEPBOHAYAIIBHBIX
MPEACTABICHUM, TMOJYYEHHBIX OOYyYalollMMUCS B HAYaJbHOM IIKOJIE TMPU U3YYCHUH
OKPY’KaIOILIEro MHUpA.

3HAYUTEIPHOE MECTO B COJAECPKAHUU Kypca OTBOJUTCA XUMHUUYECKOMY sKcnepuMeHty. OH
N03BOJISIET C(HOPMHUPOBATH Y OOyYarOUIUMXCsl CHEIUaIbHbIE MPEIMETHbIE YMEHHs paboTaTh C
XUMHUYECKUMH BEIIECTBAMU, BBITIOJIHATH NPOCThIE XUMUYECKHUE ONBIThI, HAYYUTh UX 0€30MaCHOMY
U DKOJIOTUYECKU TPaMOTHOMY OOpaIeHUIO ¢ BEIIECTBAMU B ObITY U Ha ITPOU3BOJICTRBE.
[IpakTrueckue pabOThI HE CTPYNIUPOBAHBI B OJIOKH — XUMHUYECKUE TPAKTUKYMBI, a IPOBOISTCS
10 MEpe U3yUYEHHUs TeM. DTOT BUJ paOOThI CIIyk,aT HE TOJIBKO CPEICTBOM 3aKpEIUICHUSI YMEHUM U
HABBIKOB, HO M KOHTPOJISI Ka4eCcTBa MX C(HOPMUPOBAHHOCTH.

Kypc xumnu 8 kitacca u3ydaercs B J1Ba Tamna.

[lepBblii ATAll — XUMHUA B CTATHKE, HA KOTOPOM PacCMaTPUBAIOTCSI COCTAB M CTPOEHUE aToOMa U
BelecTBa. ETro OCHOBY COCTaBIISIIOT CBEJEHUS O XHUMHUYECKOM OJJIeMEHTe U (opmax ero
CYIIECTBOBaHUSI — aTOMaxX, HM30TOMNAax, HOHaX, MPOCThIX BEIIECTBAX M WX BaKHEHUIIUX
COCNMHEHMIX (OKCHIAX U JPYTUX OWHAPHBIX COCIMHEHHUSX, KUCIOTaX, OCHOBAHMUSIX U COJIfX),
CTPOCHUU BEILIECTBA (TUMOJIOTUY XUMUYECKUX CBSA3EH M BUJIAX KPUCTALINUECKUX PEIIETOK).
Btopoit sTan — XuMuA B JUHAMHKE, Ha KOTOPOM YydYalluecs 3HAKOMSTCS C XMUMHUYECKUMU
peaknusIMu Kak (QyHKIMEW COCTaBa M CTPOCHMS YYACTBYIOIIMX B XUMHUYECKHX MPEBPAIICHUIX
BEIIECTB U UX Kiaccudukaiuu. CBONCTBA KUCJIOT, OCHOBAaHUM U COJIEH Cpa3y pacCMaTpUBAIOTCS
B CBETE€ TECOPUHU DJICKTPOJIUTUUECKOM nucconuanuu. Kpome 3TOoro, CBOWCTBA KHUCIOT U COJEU
XapaKTEepU3yITCA TAKKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

B kypce 9 kiacca BHauasie 000011al0TCs 3HAaHUS 00y4aroIIMXcs 1Mo Kypcy 8 kiacca, anodeo3zom
KoToporo sBisiercs llepuonnuecknit 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa. Kpome TOro, o0o0mIaroTCs CBEAEHUS O XUMHUUYECKHUX PEAKIMUSIX U HX
Kiaccuukanum — 3HaHUS 00 YCJIOBHSIX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHE CBOWCTBA
BEIIECTB, U CMIOCO0aX YIpaBICHUS XUMUYSCKUMHU MPOIECCaMu. 3aTeM pacCMaTpUBAIOTCS OOIIHe
CBOWCTBAa METAJJIOB U HEMETAIOB. [IpUBOASTCA CBOMCTBA IIETOYHBIX U IIETOYHO3EMEIbHBIX
METAJUIOB M TAJOT€HOB (MPOCTBHIX BEIIECTB W COCAUHEHUMN TaJOreHOB), KaK HamOoliee SIPKUX
MPEACTABUTENIEN 3THX KJIAaCCOB BJIEMEHTOB, U MX CPABHUTEIbHAS XapaKTepucTuka. B Kypce

HO,IIpO6HO paccMaTpuBarOTCA COCTaB, CTPOCHHUC, CBOﬁCTBa, MMOJIY4YCHHUC HW TIPUMCHCHHC



OTZIENIbHBIX, BAXKHBIX B XO3SIIICTBEHHOM OTHOIIIEHUH BEIIECTB, 00PAa30BAHHBIX AJIEMEHTaMU 2-3-TO
NIEPUOJIOB.
B cBsi3u ¢ mepexoqoM OCHOBHOM HIKOJBI HAa Takylo (OpMy UTOroBod arrecranuu, kak OI'D, B

Kypce NpeyCMOTPEHO BPEMS Ha MOJATOTOBKY K HEM.

Ilnanupyembie pe3ybTaThl OCBOEHHS Y4e€0HOT0 MpeAMeTa
JInuyHOCTHBIE, MeTanpeIMeTHbIE H NMPeIMeTHbIEe Pe3yJIbTAThI 0CBOECHHS Y4eOHOT0 MpeaMeTa
XUMUS, HA YPO6eHb OCHOBHOTO 00111ero 00pa3oBaHus
TpeboBanus K pe3yjibTaTaM OCBOCHHUS OCHOBHBIX  OOpa3oBaTEIbHBIX MPOrpaMm
CTPYKTYPUPYIOTCSI TIO KJIIOUYEBBIM 3ajJadyaM oO0miero oOpa3oBaHUs, OTPAXKAIOIIUM
WHIWBUyalIbHBIE, OOIIECTBEHHBIE ¥ TOCYJAapCTBEHHBIE TOTPEOHOCTH, W BKIIOYAIOT
JUYHOCTHBIE, METANPEIMETHBIC U MPEMETHBIC PE3YJIbTATHI.

OCHOBHBIE JIMYHOCTHBIE PE3YJIbTAThl 00yUYEHUS XUMHHU:

«Y oOyuaroiierocsi 0yayT «O0yuaronuics MOJIYYUT  BO3MOXXHOCTh
c(hOpMUPOBAHBI JUTSI

(bopMHpOBaHU
[IEHHOCTHO- OTBETCTBEHHOTO OTHOIICHUS K Y4YEHHIO,

OpUEHTAllMOHHOW  cdepe  (YyBCTBO| TOTOBHOCTH U CIIOCOOHOCTH K CaMOPA3BUTHIO

rOPJOCTH 3a ¥ caM000OPa30BaHUIO HA OCHOBE MOTHBAIIUH K

CTpaHy, TyMaHU3M, OTHOIIEHHE K  |0OyYEHUIO W TO3HAHHIO, OCO3HAHHOMY BBIOOPY U
Tpyay, UEeIeyCTpeMIICHHOCTh); B MOCTPOCHUIO  JAJIbHEWIIEH  WHIWBUIYaJIbHON
TPYI0BOH chepe — TOTOBHOCTH K TpacKTOpPHH 00pa30BaHUs Ha 0a3e OPUCHTHPOBKHU
OCO3HAaHHOMY BBIOOPY JanbHEHIIEHB Mupe mnpodeccuid u  MPOodHECCHOHATHLHBIX
00pa3oBaTeIbLHON TPACKTOPHUU; [TPEAIIOYTEHN, C Y4ETOM YCTOWYHBBIX

B no3HaBaTenbHON  (KOTHUTHUBHOI,IO3HABATEIBHBIX MHTEPECOB, HA  OCHOBE

MHTEJUIEKTYaJIbHOM ) — (opMHUpOBaHMSI ~ YBaKUTEILHOTO OTHOIIEHUS K
YMEHHE YIpaBJIsATh CBOEUTPYAY, PAa3BUTHUS OIBITA Y4YacTHsl B COLMAIBHO
[MO3HABATEJIbHOU 3HAYMMOM TPYJE;

NEATEIbHOCTBIO. dbopMHpOBaHUE  LEJIOCTHOIO  MHUPOBO33PEHUS,

COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHOW MPAKTUKH,

YUUTBIBAIOIICTO COIIMAJILHOC, KYJIbTYPHOC,




S3BIKOBOE, JyXOBHOE MHOT000pasue
COBPEMEHHOI'0 MUDa;
dhopMupoBaHue

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIEHNH W COTPYAHUYECTBE CO CBEPCTHUKAMH,
JIETbMH CTapIIero U MIIIIET0 BO3pacTa, B3pOCIbIMU
B TIporecce  00pa3oBaTeNbHOW, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-MCCIIeI0BATENbCKOM, TBOPUECKON
U JPYTUX BUJOB JACSITEIBbHOCTH;
dbopmupoBaHue LIEHHOCTH 3JI0POBOTO u
Oe3omacHOro 00pasza JKWU3HH; YCBOEHHE MPaBUII
WHJIUBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO
MOBEJICHUSI B YPE3BBIYAMHBIX  CUTYyalUsX,
YTPOKAIOMINX KU3HU U 3[I0POBBIO JIHOJIEH;
dbopmupoBaHue OCHOB AKOJIOTUYECKOMN
KYJbTYpPbl, COOTBETCTBYIOILLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUS, Pa3BUTHE
OTIbITa HKOJIOTUUECKHU OPUEHTUPOBAHHOMN
pe(dIIeKCUBHO- OIICHOYHOM U  MPAKTHYCCKOU

NEeATEeIIbHOCTH B

PKU3HCHHBIX CUTYyallUAX.

MertanpeaMeTHbie pe3yJbTAThI
MerarnpenMeTHble  pe3ysibTaThl OOyYE€HUSI B OCHOBHOM  IIIKOJIE COCTOSIT U3 OCBOCHHBIX

OoOyyaromMMHCA MEXKMPEAMETHbIX TIOHATHM M YHUBEPCAJIBHBIX YYEOHBIX JeMCTBUN
(peryssiTUBHBIC, TIO3HABATENIbHbIE, KOMMYHHKATUBHBIE), CIIOCOOHOCTH MX HCIIOJIb30BAHUS B
y4eOHOM, MO3HABATEILHOM U COLMATLHONW MPAKTUKE, CAMOCTOSTENIbHOCTU MJIAHUPOBAHUS U
OCYILIECTBIICHUSI YYEOHOW MEsATeIbHOCTH W OpTraHu3alud  y4eOHOrO COTPYAHUYECTBA C
nefaroraMu M CBEPCTHMKAMM, K IPOCKTUPOBAHUKD W IIOCTPOCHHUIO WHIMBUAYAJIBHOU
00pa3oBaTEIbHON TPACKTOPUH.

OCHOBHBIE METANPEAMETHBIE PE3YIbTAThl 00YUEHUS XUMUU:




JlocTrmxenue «Obyuaromuiics  OOyyaromuiics MOJTYYUT
00y4JaroIUMUCs Hay4IUTCSD» BO3MOYKHOCTh HAay4YUTHCS»
MIAaHUPYEMBIX PE3yIbTaTOB ((«BhIMycKHUK («BpimyckHuK MOJIYYUT
HAYUYUTCS) BO3MOYKHOCTH HAYUUTHCS ).
«IIporpamma pa3BuTus lcnonp30BaTh ) yMEHUE CaMOCTOSTEIILHO
YHUBEPCAJIbHBIX YMEHHUS U HABBIKU | ONPEAEIATH eI CBOETO
y4€OHBIX pa3IMYHBIX BUJOB | 0Oy4YeHMUS, CTaBUTh u
NEeUCTBUN» (pEryJIsITUBHBIC, [TO3HABATEIbHON dbopmynupoBath sl ceOs HOBBIE
[103HABATEJIbHBIE, NEeATEIbHOCTH, 3a/1a4u B yuébe u
KOMMYHUKATUBHEI €), [PUMEHSTH IIO3HABATEIbHON  JEATEIBbHOCTH,
OCHOBHBIE pa3BUBaTh MOTUBBI M HHTEPECHI
«OCHOBBI yueOHO- METO/BI cBOEN II03HABATEJILHON
MCCIIE0BATEIBbCKOMN Y [IO3HAHUS NEeSATENbHOCTH;
[IPOEKTHOM eATENbHOCTH» ((CUCTEMHO- ) yMeHue CaMOCTOSITEIIbHO
MH()OPMAIIMOHHBIN | TUTAHUPOBATH nyTH
«OCHOBBI aHaJIN3, JNOCTY>KEHHUS LIEJIEH, B TOM
CMBICJIOBOT'O MOJICTTUPOBAHUE); | YUCIIE albTEpPHATUBHBIE,
YTEHUS U paboTa ¢ TEKCTOM MCII0JIb30BaTh OCO3HaHHO  BBIOMPATH
OCHOBHBIE Haubonee dddexTuBHBIC
®opmupoBanne UKT- MHTEJUIEKTYallbble | CIOCOOBI pEIIECHUs, Y4YEOHBIX H
KOMIIETEHTHOCTH oneparuu: MIO3HABATEIIbHBIX 3a/1a4;
00yJaroIuXCsi» (bopMyIMpOBaHH ) yMEHHUE COOTHOCHUTD CBOU
€ TUIOTE3, JICHCTBUS C
AQHAJM3 U CHUHTE3,| INIAHUPYEMBIMU
CpaBHEHMUE, pe3yabTaTaMu,
00001IEHNE, OCYILIECTBIISATh KOHTPOJIb
CUCTEMAaTH3aLus, CBOEU NEeSATENbHOCTH B
BBISIBJICHUE nporiecce JTOCTUKEHUS
[IPUYNHHO- pe3yibTara, ONpeAesiiaTh CrocoObl
CJICACTBEHHBIX NENCTBUI B paMKax

MMPCIIOKCHHBIX




YCIIOBUU 51
TpeOOBaHUl, KOPPEKTUPOBATH

CBOM JICHCTBUSI B COOTBETCTBHHU C

VM3MEHSAIOIICHCS CUTYallUEH;

) YMEHHE OLICHUBATH IPABUIILHOCTD

BBITTOJTHCHHUS y4eOHOM

3aJ1a4uu,

COOCTBEHHBIE

BO3MOKHOCTHU €€ PELLICHUS;

17 3aa9n
e TeTbHOCTH,
BHEIOMPATH
CpeacTBa
peanuzanuu

LEIN U

MPAKTUKE;

Hcrons3oBarh

MMPUMCHATh HX Ha

) BlIaficHUE OCHOBaMHM
CaMOKOHTPOJIA, CaMOOIICHKH,
NPUHATHS PELICHUHN U
CBSI3CH, MOWCK  [OCYIIIECTBICHUS OCO3HAHHOTO
AHAJIOTOB; BbIOOpA B yueOHOM u
YMeETh MO3HaBaTEILHOMN
rCHEPaJIN30BaTh  |ICATEIBbHOCTH;
uen u YMEHHUE OIpENesATh TOHSTHS,
OTIPENICIIUTD co3/1aBaTh 0000111eHN I,
Cpe/ACTBa, yCTaHABJIMBATh
HEOOXOIMMEIE JJI1 | aHAJIOTHH,
UX  pean3alui; KJIaCCU(PUITUPOBATH,
OnpenensaTs 1edd | CAMOCTOSTEIbHO BBIOHpATH

OCHOBAHHS ¥ KPUTCPUH  JJIS
KJ1accu(pUKaIIH,
yCTaHaBJINBATh pu-
YUHHO-
CIIECTBEHHBIE CBS3M,
CTPOUTH
JIOTUYECKOE
paccyxKeHue,

YMO3aKJIloueHre  (MHIYKTUBHOE,




pa3IMyHbIE
MCTOYHUKU
MOJTy4YCHUS
XUMHUYECKOU

nH(bOpMaIUu.

JJIA

NEAYKTUBHOE WU IO aHAJIOTUH) U
neaTh BHIBO/IBI;

yYMEHHE CO3/1aBaTh, MPUMEHITh U
peoOpa3oBbIBATH 3HaKU u
CUMBOJIbI, MOJICIM M CXEMbI IS
pelieHus yueOHBIX u
MO3HABATEIIbHBIX 3a/1aY;

yMEHHUE OPTraHU30BbIBATH yUeOHOE
COTPYIHUYECTBO u
COBMECTHYIO  JIEATEIIbHOCTh C
YUUTEIEM UM  CBEPCTHUKAMU;

pa6OTaTB HHIANBUAYAJIIBHO W B

rpynrme: HAXO/IUTh oOmree
pelieHue u paspeliathb
KOH(JIUKTBI Ha OCHOBE

COIVIACOBAHMS MO3ULHUNA U yd€ra
UHTEPECOB; (bopMynupoBaTh,
apryMEHTUpOBaTh U OTCTauWBaTh
CBOE MHCHUE;

YMEHHE OCO3HAHHO MCIIOJIb30BATh
peueBble cpencTBa B
COOTBETCTBUU c 3a7ayen
KOMMYHUKAIIUUA [JIsl BBIPAYKEHUS
CBOMX  4YYBCTB, MbICIEH W
NOTpeOHOCTEH; TUIAHUPOBAHUS U
pPEryJiAllMM CBOEW AESATEIbHOCTH;
BJIAJICHUE YCTHOU M NMCBMEHHOMN
peublo, MOHOJIOTUYECKOU
KOHTEKCTHOM PEYbIO;
dbopMupoBaHre W Pa3BUTHE

KOMIICTCHTHOCTH B o0Oactu




HCIIOJIb30BAHMUS
UH(OPMAMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

dbopMupoBaHHE W Pa3BUTHE
9KOJIOTUYECKOrO MBIIIJICHUS,
YyMEHUE TPUMEHAThH €ro B
II03HABATEIBLHOM,
KOMMYHHUKAaTUBHOW, COLAAIBHOU
paKkTUKEe U TpodhecCHOHATbHOM

OppHUEHTALINH.




HD CAMCTHBIC PC3YJIbTATHI.

HpCI[MeTHBIMI/I pe3ylibTaTaM OCBOCHHA BBIITYCKHHUKaAMHU OCHOBHOM IIIKOJIBI
IMpOrpaMmel 110 XUMHHU SABJIAKOTCS PC3YJIbTATHI - B H03HaBaTeHBHOﬁ; B ICHHOCTHO-

OpPUEHTALIMOHHOW; B TPYAOBOM; SKCIIEPUMEHTAIBHON U B cepe 0e30macHOCTH

KU3HENIEATSIIbHOCTH
«OOyUarouicss HayYuTCs» «OO0y4aroUUiics MOIYYUT BO3MOXKHOCTh
HAYYHUTHCS»
- B [T03HABaTENbHOU cdepe; (dopMupoBanue NepBOHAYAIBHBIX
OcCyIIeCTBIATH CIEAYIONUE ONePAll: | CHCTEMAaTU3UPOBAHHBIX IPEACTaBICHUIN
(CMBICIIOBOE UTEHUE), O BeLIeCTBaX, MX MPEBpAICHUAX U
JIOTUYECKHE (kmaccuukanus, | IPAKTHICCKOM IIPUMCHCHUH;
YCTaHOBJIEHHE AHAJIOTHi, IPUUNHHO- | OBJIAJICHUE TOHATHHHBIM aNmnapaTtoM v
CIIEICTBEHHBIX CBS3€EH), CUMBOJINYECKUM SI3bIKOM XUMUU;
3HAKOBO-CHMBOJIHYECKHUEC OCO3HaHHE OOBLEKTUBHOM
(yMEHHE HCIIONB30BaTh CXEMBI, 3HAYUMOCTU OCHOB XMMMYECKOI HayKu
MOJICJIH JIJIsl pelIeHns 3aja4), KaK obusactu COBPEMEHHOTO
00€eCcIIeYMBaIOIIUE PEIICHHE IPOOIIEM. CCTCCTBO3HAHM, XUMHYECKUX

JlaBath  ompeaeiacHHs HW3ydeHHbIx | IPCBPAlICHUM  HCOPraHMYCCKUX W

MOHATHH: BENIECTBO (XMMHueckuii | OPTAHMUECKHX BEIIECTB KaK OCHOBBI

DJIEMEHT, aTOM, HOH ...), XUMHUYCCKas MHOTHX SABJICHHHU JXHBOM W HCXKHBOU

peakiust (XumMudeckoe ypaBHenue, | PHPOIBL YIUIyOJIeHHE TIPECTABICHHH O
TeHETHYECKas CBSI3b...) MaTE€pUaJIbHOM €IMHCTBE MUpa,

OnuceiBaTh JIEMOHCTPALMOHHEIE W OBJIaACHHC OCHOBaMH XUMHWYICCKOU

CaMOCTOSITENTHHO npoBeneHHble | [PAMOTHOCTH: CIIOCOOHOCTBIO

SKCIIEPUMEHTBI, TIPOCThIE U CHOXKHbIe | AHATMSHPOBATH 1 OOBEKTHBHO

BellecTBa OLICHUBATDb KHU3HCHHBIC cuTyaluu,

° KHaCCI/I(l)I/ILII/IpOBaTB M3yYCHHbIE CBsI3aHHBIC C XUMUCHU, HaBbIKaMH

saBieHust CTpyKTypUpOBaTh H3YUYEHHBIH GesomnacHoro obparuenus ¢

BCIICCTBAMMU, HCII0JIb3yCMbIMHA B




MaTepual U XUMUYECKYIO
H(OPMALIHUIO. . .

MopenmupoBarb CTpOEHHUE AaTOMOB
3JeMEHTOB 1-3 mepuoaoB, CTpOEHUE
IIPOCTENIINX MOJIEKYIL.

B IICHHOCTHO-OPMEHTALIMOHHOM

CQCpe: aHAIIM3UPOBATH

[OCJIE/ICTBUS I OKPYKAIOIIEH CpeJibl

OBITOBOI M TTPOU3BOICTBEHHOM

JCATCIBHOCTHU YCIIOBCKA.

B TPVYIIOBOU chepe:
IIPOBOJIUTh  XMMHYCCKUIH
HKCTICPUMEHT.

- B c(hepe 0€30I1acHOCTH

U OLCHHUBATH,

IIOBCEIHEBHOU KH3HU, YMCHHUEM

aHaJIM3UPOBATh u IJIAHUPOBATH
AKOJIOTUYECKU Oe30MacHOe MOBEJCHUE B
LEsX  COXpPaHEHHMs  3/I0POBb U
OKPYXarOIIEH CPENbI;
dbopmupoBaHue YMEHU

YCTaHaBJIIMBATb CBS3HM MCIKAY pCajibHO

HaOJIr01aeMbIMU XUMUYECKUMU
SABJICHUAMU U IIPOLIECCAMU,
IIPOUCXOIAIIAMHA B MHUKPOMUDE,
OOBSCHATH MPUYMHBI MHOI000pasus

BCIICCTB, 3aBUCUMOCTh HX CBOMCTB OT

COCTaBa U CTPOCHHUA, 4 TAKIKC

KU3HCACATCIbHOCTH .

- OkasplBaTh MEPBYIO IOMOLIb IPH

OTPAaBJICHUX, OXXorax u

JIPYTUX
TpaBMax, CBA3aHHBIMU C BEIIECTBAMU U

1abOpaTOPHBIM 000PYAOBAaHUEM.

3aBUCUMOCTH TIPUMEHEHUSI  BEMIECTB OT
11X CBOICTB;
puoOpeTeHne OITbITa

HCIIOJIB30BaHUA  pasjiIMd4HbIX MCETOJ0B

HN3y4dCHUS BCIICCTB! Ha6J'IIOI[eHI/I$I 3a HUX

IMPpCBpallICHUAMUA IIpu IIPOBCACHUU
HCCJIOXHBIX XUMHUYCCKHUX
OKCIICPUMCHTOB C HCIIOJIb30BAHHUECM

71a00paTOPHOTO 000pyI0BaHUs u
npubopoB;

dbopMupoBaHHe  TPEJACTABICHHH O
3HaYEHUM  XMMHYECKOM  Haykd B
pelIeHnn COBpPEMEHHBIX

AKOJIOTMYECKUX MPOOJIeM, B TOM YUCIIC B
OPEeNOTBpPAllleHU  TEXHOTEHHbIX U

AKOJIOTUYECKUX KaTacTpod.




B nporpammy cpeaHeil (ITOJHOM) IIKOJbI IEPEHECEHBI PACYEThl 10 XUMUYECKUM
YPaBHEHUSM, OCHOBBI OpPraHMYECKOM W IPOMBIIIJIEHHON xumun. Ot
KOHIICHTPUYECKON MOJIENIN KypCa BEPHYJIMCH K CIIUPAIIBHON MOJIEIIH, IIPU KOTOPOU
IOCTENIEHHO HWJET Ppa3BUTHE M YIIIyOJEHUE TEOPETUUYECKUX MPEIACTABICHUM.
[lepen oOpa3oBaTeIbHBIM YUpPEKICHUEM He CTOUT 3aja4va npodecCHOHAIbHOM
MOATOTOBKHM, CIIEJOBATEIbHO, COJEPKAHHE JOJDKHO HUMETh OOUIEKYJIbTYpPHBIN
xapakrtep!

Copepxanue y4ye0OHOro nmpeaMmera

B pyHnamentanpHOM  sape oOmiero oOpa3oBaHusA 10 XUMHUHU
HAllUIA OTPAKEHUE OCHOBHBIE COJIEPKATEIbHBIC JTUHUU:

- BEILIECTBO — 3HAHMSI O COCTABE U CTPOCHHM BELIECTB, UX
BAKHEUIIUX (PU3MUYECKUX M XMMHUYECKUX CBOMCTBaX, OMOJIOTrMYECKOM
JICCTBUH,

— XUMUYECKasl peaklsi — 3HaHHUs 00 YCIOBHUAX, B KOTOPBIX
MPOSIBIISIIOTCA XMMUYECKUE CBOMCTBA BEIIECTB, CIOCO0AX YIpaBICHUS
XUMUYECKUMH MTPOLIECCAMM;

— MIPUMEHEHUE BEIIECTB — 3HAHUSA M OMNbBIT MPAKTUYECKOU
NEeSATEeIbHOCTH €  BEUIeCTBaMH, KOTOpble  Hauboyiee  4acTo
yHOTPeOSAIOTCA B IMOBCEAHEBHOM >KU3HHU, IIUPOKO HCIIONB3YIOTCS B
MIPOMBIIUIEHHOCTH, CEJIbCKOM XO03SIIICTBE, HA TPAHCIIOPTE;

A3BIK XMMHHU — CUCTEMA BAXKHEUIIUX MOHATUM XUMUU U TEPMHUHOB, B KOTOPBIX
OHM ONMCBIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB, T. €. UX Ha3BaHUS
(B TOM yucie U TpUBUAJIBHBIE), XUMUYECKUE (HOPMYJIbl U YPaBHEHHUS, a TaKKe
npaBWiia MepeBojia MHPOPMAIMM C €CTECTBEHHOTO sI3blKa Ha SI3bIK XUMHUU U
o0OpatHo.

3a OCHOBY JJIs1 HAallMCaHus pabouyel MporpaMmel s B3sjia

- NPUMEpPHYI0 TporpamMmy IO Yy4yeOHOMY TMpeIMeTy XUMHUs
(aBTOpCKYyIO0 padouyio mporpammy JmHHE YMK «Xumus» cepuu

«Cheprr» (8-9 xmaccel) st o0meo0Opa3oBaTEeIbHBIX YUPEKACHUN K



yaeOHO-MeTonuecKnM KomruiekcaM JimHun «Cdepb» Hu3aaTenbpeTBa
«IIpocBernieHuey. );
- yueOHOo-MeTonuueckuii komriekc (Kypun Anekceit

AnatonseBuu Xumus. [IpegmeTHass nuHuA y4eOHHUKOB

«Cdoeps» 8-9 kinacch);
-OCHOBHYIO 00pa3oBaTelIbHYI0 MPOTPAaMMy MYHHUIUIAIBHOTO aBTOHOMHOIO
00111e00pa30BaTEIHLHOTO YUPEKACHUS CpeTHEN 00111e00pa30BaTeNbHOM KO No
44 nmenu C.®D.baponenko Koneickoro ropoickoro okpyra;
[TockonbKy OCHOBHBIE COJIEpKATEIbHbIE JIMHUM IIKOJIBHOIO Kypca XUMHHU TECHO
MeperieTeHbl, B paboueil mporpaMMe coJiepKaHue MPEICTABICHO HE 0 JIMHUSIM,
a 1o TEMaM:

— BBenenue B xumuto (17 v);

— Baxkneiinme kiaccel HEOPraHUYECKUX  BeIlecTB (24 4);

— Ilepuoanyecknii 3akOH M MEPUOAUYECKAS CHCTEMA

XUMHYECKUX 3JIEMEHTOB ..
Menneneesa. Ctpoenue aroma (14 u);

— KonnuectBennsle oTHOIIEHHS B XumuH (10 v);

— Crpoenue BeriecTBa (5 4);

— MHoroo0pa3sue xumuueckux peakuuii (13 q);

— MHuoroo0pa3ue BemectB. Hemeramnsl u ux coequnenus (28 4);

— MHoroo6pa3zue BemiecTB. Metaiisl 1 uX coeauHenus (17 q).
[Ipu otbGope coaepkaHusi, KOHKPETU3ZUPYIOIIETO MPUMEPHYIO MPOrpaMMmy I10
XUMUHU, YIUTHIBAJIOCH, YTO Tepes] OOIMM 00pa30BaHMEM HE CTOUT 3ajlaua
poQeCCUOHATIEHON TTOJITOTOBKH O0yYarOIIHXCA.
COAEPXAHHUE KYPCA XUMUU 8-9 KJIACCOB
8 KUIACC
Tema 1. BBegeHnue B XuMuio
[Ipeamer xumuu. Xumusi 1 Jpyrve ecTecTBeHHble Hayku. HaydyHoe HaOmoneHue
KAaK OJWH U3 METOJOB XMMHH. XUMHUYECKUN SKCIIEPUMEHT — OCHOBHOU METOJ

U3y4YeHHUs CBOMCTB BellecTB. Xumuueckas Jjabopatopus. OO0opynoBaHue



XuMHueckoi naboparopun. IlpaBuna Ge3omacHOro MOBENEHUS B XUMHUYECKON
nabopatopun. O3HAKOMIICHHE C TIPOCTEHIITIMU MaHUITYJISIITUSIMU € JTA00PAaTOPHBIM
00Opy/IOBaHUEM: IIITATUBOM, HarpeBaTENbHBIM MpUOOpoM. YHCThIE BelECTBA.
Cwmecu BemiecTB. ['ereporeHHble U roMmoreHHble cMecu. [Ipuémbl pazpeneHus
CMECEH.
@u3znueckue M XUMHUYECKHE SBICHHS. [Ipu3HaKM XHMHYECKHX pEaKIUu:
M3MEHEHUE OKPACKH, 00pa30BaHUE rasa, BbIICJIECHUE CBETA W TEIUIA, MOSBICHUE
3amnaxa, BBIIIaJICHUE OCA/IKa, PACTBOPEHUE OCA/IKa. XUMUYECKUM AJIEMEHT. 3HAKH
XUMHYECKUX 3JIeMeHTOB. CocTaB BemecTB. KauecTBEHHBINM M KOJIWYECTBEHHBIN
cocraB. Xwumuueckas ¢opmyna. HMupekc.  UrteHue Xxumuueckux (Qopmyi.
IIpocteie  BemectBa.  ClOXKHBIE  BEHIECTBA. DBHUHApHBIE  COECIMHEHUSI.
Homenknatypa OuHapHbix coeauHeHuW. CocTaBjeHHWE Ha3BaHMN OWHAPHBIX
COCIMHEHMI M0 W3BECTHOM (opmyne BemecTBa. ITanoH. OTHOCUTEIBHOCTH
n3MeHeHn. Macca, OTHOCHUTENbHAsT AaTOMHas Macca UM OTHOCUTENIbHas
MOJIEKYJISIpHast Macca. MaccoBass J0JII XMMHUYECKOTO 3JIEMEHTA B CJIOKHOM
BemecTBe. BanenTtHocTs. OmnpeseneHre BaJCHTHOCTU MO (OpPMYJE€ BeIIecTBa.
YTouHeHHEe TpaBWJI  COCTABJICHHUS  Ha3BaHUW OWHAPHBIX  COEIMHEHUU.
Cocranenue hopMys1 OMHAPHBIX COSAMHEHUH MO UX Ha3BAHUSM.
3aKOH TMOCTOSIHCTBA COCTaBa BEILIECTB. ['paHUIBI MPUMEHUMOCTH 3aKOHA.
Xumuueckue ypaBHeHUs. KosappuiuueHTbl. ATOMHO-MOJEKYISIPHOE YYEHHE.
3apokenne u Bo3poxkieHne atomuctuku. Poias M. B. JlomonocoBa B pa3padoTke
ATOMHO-MOJIEKYJIIPHOTO YUEHMUSI.
Hemoncmpauuu
HucTele BeecTBa U CMECH.
Coxpanenue CBOMCTB BEIIECTB B CMECIX. Paznenenue
TeTePOTeHHBIX cMecei (unbTpoBaHueM. Pa3zjernieHne TOMOTEeHHBIX CcMecen
Neperonkon. @POu3nyecKue SBICHUS W XHUMUYECKue sBieHUs. [lpusHaku
XUMHUYECKUX peakiuid. ONbITbl, WUIIOCTPUPYIOIIME 3aKOH COXPAHEHUS
MAacCbl  BEHIECTB MPU XUMUYECKUX PEAKIUSX.

Jlabopamopnuie onvimol



Onucanve BHENTHETO BUJA BEIIECTB U COCTABJICHHUE UX (POPMYII IO U3BECTHOMY
COCTaBYy.

Onurcanue BHENIHETO BUA MPOCTHIX U CIOXKHBIX BelecTB. CocTaBiaeHue
MoJieel MOJIEKYl OMHAPHBIX COCTMHECHUI.

[IpokanuBaHue METHOW MPOBOJIOKHU B INIAMEHU CITUPTOBKH.

Ilpakmuueckue 3anamusi

O3HakOMJIEHHE C TPOCTEHIITMMU MAHUMTYJISILUSAMA € 1abopaTOpHBIM
000pyI0BaHUEM: ILITATUBOM, HarpeBaTeIbHBIM pruOOPOM.

Paznenenne rereporeHHON CMecH.

[Ipr3HaKy XUMUYECKUX PEAKIUN.

Pacuémmnowie 3a0auu

MaccoBas TIOJIst XAMHUYECKOTO

AJIEMEHTA B CJIIO)KHOM BEILIECTBE.

Tema 2. BaxHeiilne KJIAacChl HCOPTAaHUYECKUX BelIEeCTB

Knaccuduxanus.

OcHoBanus kiaccudukanuu. BemiectBa MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO
CTPOCHMUSI.

Meramibl u HeMeTtasuibl. [lepBoHavanbHOE TpeacTaBieHHe 00 aUIOTPOINUU Ha
MpUMEpPE MPOCTHIX BEIIECTB, 00PA30BAHHBIX KUCIOPOJIOM U YTIIEPOIOM.
XuMudeckuil sneMeHT kucinopona. Kucnopon B mpupone. IIpocroe BemiectBo
KHCIIOPOJI: XHUMHUYecKas (opmysia, OTHOCUTEIbHAsh MOJIEKYJIsIpHAas Macca.
dusnyeckue CBOWCTBA KUCIopoaa. BzaumoaeicTBue Kuciopoaa ¢ MeTaaiamMu
(Ha mpuMepe KaiblUs, MarHusi, MEIu), ¢ HeMeTaulaMU (Ha MpPUMEpE CEPBHI,
yraepoaa, pocdopa CI0KHBIMU BelleCTBaMU (Ha IPUMEPE METaHA).

I'openue. IlepBoHavaibHOE MPEACTABICHUE O PEAKIUSIX OKUCIICHUS.

Kucnopon kak okucinurens.

Oxcunpl. OKcupl Kak OMHApHBIC coeTMHEHMS. DU3NYECKUE CBOWCTBA OKCHIOB.
XUMHYECKAN DBJeMEeHT Bojopoa. Bomopoxm B mpupome. IIpocroe BemecTBo
BOJIOPOA: XuUMHUYecKass (opmyna, OTHOCHTEIbHAs MOJEKYJIIpHAas Macca.

[Tonmyyenue Bomopona B yaboparopuu. Ilpunumnsl aeiictBus anmaparta Kummna



u mpudopa J[.M. Kupromkuna. Cobupanue BOAOpPOJa METOIOM BBITECHCHUS
BOJIbI.

Mepsl 6e3omacHOCTH Mpu paboTe ¢ BOJOpPOJoM. B3aumojeiicTBue Bojiopoja ¢
KHUCJIOPOJOM, CEpOM, XJIOPOM, a30TOM, HATpUEM, KaliblireM, okcuaoM xkemne3a(lll),
okcunom wmeau(Il). IlepBoHauanbHble TMpEACTaBICHUS O BOCCTAHOBIICHUHU.
Bonopon kak BOCCTaHOBUTEIb.

Bona. CoctaB Boabl. @u3nueckue CBOMCTBA BOJIbI. PacTBOPUMOCTH BEIIECTB.
Tabnuia pacTBopumocTy. MaccoBas 10Ji1 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
HenacpliieHHbI€, HACBHIILIEHHBIE U ITEPECHIIEHHBIE pacTBOPHI. [lomydueHue uncron
BOJIbI.

B3aumoneiictBue Boabl ¢ MeTauiamu. [lepBoHadaibHOE MPENCTABIEHUE O PsJE
AKTUBHOCTH METAJLJIOB.

B3aumoneiictBue BOApl € oOKcuaamMu MeTauioB. MHnukatopsl.  Okpacka
METHUJIOpaHXkKa, JakMyca 1 (peHondTarenHa B HEUTpaJIbHOW U IIETIOUYHOMN Cpejie.
[lepBoHauanbHOEe  mpenacTtaBieHue 00  ocHOBaHMsIX.  [IporHosupoBanue
BO3MO>XHOCTH B3aUMOJIEMCTBUSI BOJbl C OKCHUIAMU METANIOB C IOMOUIBIO
Ta0IUIBI PACTBOPUMOCTH.

I'mapokcnapl. ['HapokCuasl METAIIIOB U HEMETAJUIOB. B3anmMojencTBrue BOJIbI C
okcusamu yriepona, hochopa(V), cepoi(VI). U3mMeHeHHE OKpacku METHIIOpaHIKa,
nakmyca, ¢eHondTarernHa B KuUcCioW cpene. HoMeHknaTypa THIpPOKCHIIOB
METAJJIOB U HEMETAJLIOB.

Kucnotel. ['uapokcuabpl HEMETAIIIOB KaK MPEICTABUTEIN KUCIOPOICOASpKAIITNX
kucnot. beckucnoponubie KuciaoThl. CocTaB KUCIOT. KHCIOTHBIN OCTaToOK.
HomeHnknatypa KHUCIOTHBIX OCTaTKOB. (OCHOBHOCTh KHUCJIOT M BaJICHTHOCTD
KHCJIOTHOTO OCTaTKa.

OOmme cBOMCTBA KUCJIOT: M3MEHEHHWE OKPACKU WHIWKATOPOB, B3aWMOJICHCTBUE C
MeTaJJITaMHU, OKCHUIAMH METAJJIOB, THJIPOKCHIAMU METAJUIOB.

Oco0bie CBOICTBA KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI: pACTBOPEHHE B BOJE;
B3aMMO/ICHCTBUE C MEJIbIO, OOYTIIMBAHUE OPTAHUYECKUX BEILIECTB.

Oco0Obie CBOWMCTBA KOHIICHTPUPOBAHHOW a30THOM KHCIOTBI W €€ pacTBOpa:



B3aNMOJEHCTBUE C MEJBIO.

Knaccudukanum ocHOBaHMIT: OJHOKUCIOTHIE U ABYXKUCIOTHBIE, HEPACTBOPUMBIC
u pactBopuMble (ménouyn). OOME CBOICTBA OCHOBAHMM: B3aMMOJEHCTBUE C
kucinotamu. Peakuus HenTpanuszanuu. BzauMo1eiicTBHE 1IEI0YEN ¢ KUCITOTHBIMA
oKcuaMu. Pa3nioxkeHnne HepacTBOPUMBIX OCHOBAHUM MPU HArPEBAHUH.
AMdortepHocTh. CBOICTBA aM(OTEPHBIX THIPOKCUAOB HA MTPUMEPAX THAPOKCHIA
[MHKA U TUAPOKCH/IA AIFOMUHUSA (0€3 3alicy ypaBHEHUI XUMUYECKUX PEAKLIH).
Comu. Homenknarypa cosieil. ['enetnyeckuii psia. ['eHeTHUeCKUi psii TUITMYHOTO
MeTalljla Ha TIpuMepax Kajibliugd U cBuHIA. [lonydyeHue coeMHEHUN TUIMHUYHBIX
METAJUIOB. | €HETHYECKHM PSAJl TAIIMYHOTO HEMETAJIa Ha NpUMEpax yriepojaa
U KpeMHUs. BO3MOXXHOCTH MOJIy4EHUsI COECOUHEHH HEMETaUIOB U3 BEIECTB
Ipyrux kinaccoB. ['eHeTwueckuid psj MeTailia, 00paszyromero amQpoTepHbIA
TUAPOKCUL.

Jlemoncmpayuu

[lonydeHne Kucaopoaa u3 nepMaHraHaTa Kallus ¥ coOHMpaHue
METOJIOM BBITECHEHHUS BOJBI.

I'openue B kuciopoje maruus, cepol, hochopa. Pabora anmapara Kunma.
Hanonnenne MpUIBHBIX ITy3bIPEN CMECHIO BOJIOPO/1a C BO3IYXOM U UX

MO KUTaHUE.

Kucnotsl. B3zaumoneiicteue okcuaa meau(ll) c PacTBOPOM CEPHOI
KHUCJIOTHI.

B3aumoneiictBue ruapokcuaa meau (1) ¢ pactBopoM CoSTHOM KUCIIOTHI.
B3anMopeiicTBue KOHIEHTPUPOBAHHOM CEPHOM KUCIOThl C KYPUHBIM  O€JIKOM
(caxapom).

BzanmopencTBrue KOHIEHTPUPOBAHHOM A30THOM KUCIIOTHI C MEJBIO.
Kcanronporennosas peakuus.

B3aumoneiicTBrue TBEPIOro ruApoKCcUIa HaTpus ¢ okcuaom yriepoaa(lVv).
Jlabopamopnuie OnblMbl

O3HakomiieHue c oOpazuamu METAJJIOB U  HEMETAaJUIOB.

Bemecma MOJICKYJSIPHOI'O U HEMOJICKYJISIPHOI'O  CTPOCHMUA.



MeTtanasl. HemeTtaminl

['paduT Kax mpuMep MPOCTOTO BEIIECTBA, HMEIOIIETO Ha3BaHUE, KOTOPOE OTINIACTCS
OT Ha3BaHMSI XUMHUYECKOTO DJICMEHTA.

[Tomyuerane Bomopoma B mpubope .M. Kupromkuna. CobOupanue Bomopoaa
METOJIOM BBITECHEHMSI Bo3ayXa. [IpoBepka BoJI0po/ia HA YHUCTOTY.

ITIpoBepka Bogopo/ia HA YUCTOTY.

I'openunie Bogopoa Ha BO3/TyX€ U B KHUCIOPOZE.
Bzaumoperictere Bojiopoaa ¢ CEpom.

['openue Bomopoaa B XJope.

BoccranoBnenue BogoposioMm okcuaa menu(lIl).

Heycroitunsocts MEPECHIIEHHOTO  pacTBopa  THOCYJb(haTa
HaTpus.

ABTOMaTHUYECKUI TUCTUILISTOP.

OtHoIEHUE BOAbl K HATPHIO, MarHuio, ME/IN.

OTtHouieHue BOJIBI KOKCHJAM Oapus U Keyesa.

HcneiTanue pacTBOpPOB nenoven METUIIOPAHKEM,

JaKkMycoMm, peHosidranienHoMm.

Bianmoneiicteue  okcumoB  yriepona(IV) m dochopa(V) ¢ Bomoir W HCHBITAaHHE
MIOJTYYEHHBIX PACTBOPOB METHUJIOPAHKEM, JIAKMYCOM, (heHOII(DTaTICHHOM.

OTCyTCTBHE XUMHYECKOW PEAKIIMH BOJIBI C OKCHIOM KPEMHHUHI.

Cepmnas, azotHas, pochopHas KHUCJIOTBI KaK

MNpeACTABUTCIIN KHUCIOPOACOACPIKAIIUX KHCJIOT.

ConsiHast KHUCJIOTa Kak MPEeCTaBUTENb OECKUCIOPOIHBIX KUCJIOT.
O6pa3ubl coseil. Onucanre BHEIIHETO BHA u
pacTBOPUMOCTH pa3HbIX cojiel. Peakiusa HenTpaiu3auu.

OTHOILIEHHE METAJUIOB K pPACTBOPY COJITHOM KHUCIJIOTHI.

ITonydeHnue KkuciIopoaa U3 NEPOKCHUIA BOJOPOIA.

N3ydeHnne pacTBOPUMOCTH MEAHOTO KyNoOpoca NpPH Pa3HbIX TeMIEpaTypax.
Onucanue BHEIIHEr0 BUJA MPUPOIHBIX OKCHIOB U COCTaBIEHUE MX (POPMYIL

B3aumoneiictBue OKCH/Ja KaJIBIIUS C BOJOMH.



HN3menenue OKpPacKM HWHJIUKAaTOPOB B PacTBOPAX  KHUCIOT U
HICI0YEH.

CpaBHEHHE OKPACKH UHIUKATOPOB B COJISTHOM M CEPHOU KHCIIOTaX.

Pasnoxxenue rugpokcuna meau(ll) mpu narpesanuu. Amdoreprocts. [lonyduenne
COCIMHEHUN MarHus.

[Toydyenue coeMHEHN YTIIEPOA.

Tema 3. Ilepuoanueckuii 3aKOH M NEPUOAMYECKAST CHUCTEMAa XHUMHUYECKHX
j1eMeHnToB JI.U. MenaeneeBa. Ctpoenune atroma

Atom — cnoxnas dactuna. Omnbitel A.A. bekkepens. Ilmanerapnas mopenn
atoma 3. Pesepdopna. OCHOBHBIE YACTHUIBI aTOMHOTO sJipa: MPOTOHBI U
HEUTPOHBI. M30TOMBI M N30TONMUA. Y TOUHEHUE TTOHSATHS

«XUMHYECKUI SIIEMEHT.

DIIeKTPOHEUTpaIbHOCTh ~ aToMma.  [lepBoHauanapHOE  TIpeACTaBlIeHHE 00
37€KTPOHHOM cJI0€. EMKOCTh 9JIEKTPOHHOTO cJos. IIOHSATHE O BHEIIHEM
AJIEKTPOHHOM CJIO€. Y CTOMYMBOCTh BHEIIHETO 3JIEKTPOHHOIO ciosi. M3mMeHeHue
4yHycIia 3JICKTPOHOB HA BHEIITHEM 3JIEKTPOHHOM CJIO€ C YBEJIMUYCHUEM 3apsa sapa
aTomMoB anemeHToB [-111 meprnonos.

Kimaccupukanuss xuMuueckux djeMeHTOB. (OCHOBaHUSA — KiacCH(UKAIIUH.
Ilepuomuueckass  cucreMa  KaKk  ©CTECTBEHHO-Hay4Has  KiIacCHU(DHUKAIIUS

XUMHUUYCCKUX DJICMCHTOB Ha OCHOBC 3apsAaA0B UX aTOMHBIX SAICP.

Ilepnonnueckas CUCTEMa U NEePUOJANYECKUE  TaOJIUILIBI.
ITepuon. @dusnyeckuii CMbICI HOMepa Iepuoaa. boisbmme wu
Mauble iepuoabl. [lepuoasl B pa3HbIX (opMax NEepUoAUYECKON TaOJIMIIBL.

['pymiiel B KOPOTKOM ¥ JUTMHHOW (hOpMe MEePHOANYECKON Tabiuibl. [ naBHBIC U
mo6oYHbIe TOATPYNIbI. A- 1 B-rpynimbel. dusnueckuit CMbICT HOMepa TPYIIIbI s
AJIEMEHTOB IJIaBHBIX oArpyni (A-rpymmn).

@U3NUECKUN CMBICI MHOPSAKOBOTO HOMEpPAa XUMHYECKOro 3JIeMeHTa. 3MmeHeHue
CBOMCTB XHMMHYECKHMX OJJIEMEHTOB B Imepuoaax W rpynmnax. Ilepumommueckoe
VM3MEHEHUE YMCIIa AJIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJIOE U MEPUOJIUYECKOE

M3MCHCHUE CBOMCTB XMMHMYECKHMX DSJIEMCHTOB M HX COCIMHCHHUU. COBpCMeHHa}I



(bopMyIpPOBKA MEPUOTMUECKOTO 3aKOHA.

XapakTepucTruka XUMHYECKOTO  DdJIEMEHTa II0  €ro
IIOJIOKEHUIO BIIEPUOJUYECKON CHUCTEME.

Ocnosubie Bexu B xu3nu Jl. M. Menneneesa. Knaccudukamuss XuMHUYeCKUX

AJIEMEHTOB M OTKpPBITHE IE€pUOAHYEcKOro 3akoHa. Hayussnidi mopsur JI.H.

Menneneesna.

Ilpakmuueckue 3anamusn

N3menenue CBOMCTB THUIPOKCHUIOB C

YBEIIMYEHUEM 3apsIIOB  ATOMHBIX SIJIEP XUMAYECKUX JIEMEHTOB.

Tema 4. KosmnuyecTBeHHBbIE OTHOIIEHUS B XUMMH (8 U)

Ennnanna KoJau4uecTBa BemlectBa. Yuciao ABoraapo.
Du3nYECKUii
CMBICII KOO(PPUIIMEHTOB B YPABHEHMSIX XMMHYECKHX
peaKuuil. UreHue  ypaBHEHUHW  XMMHUYECKHX
peaKLnil.

Macca ogHoro MmoJis BemecrBa. MossipHas Macca.

Mounsipabiii 00b€M ra3oB. 3akoH ABoraapo. OObEMHbBIE OTHOILIECHHS Ta30B MPU

XUMUYECKUX PEaKIMIX.

Jlemoncmpavyuu

OO6pa3ibl TBEPIBIX U KUIKUX BEIIECTB KOJIUYECTBOM 1 MOJIb.

Pacuémmnuwie 3a0auu

Pacuér KOJINYECTBA BEIIECTBA 110 HM3BECTHOMY YMCIY
YaCTHII. Pacuér  komuuectBa  BemiecTBa IO

YPaBHEHUIO XUMHUUYECKOUN pEeaKInH.

Pacuér MOJIIPHOM Macchl BellecTBa 1Mo ero Qopmyie.

ac4€ThI MaCChI BEIIECTBA 10 U3BECTHOMY €T0 KOJIMUECTBY U OOpaTHBIE PACUETHI.

Pacuértnl [0 XUMUYECKUM  YPaBHEHUSIM MacChl OJIHOTO W3

YYaCTHUKOB XMMUUYECKOM pEeaKIUM 1O U3BECTHOM Macce JPYyroro y4acTHHKA.

Pacuér IUDIOTHOCTH Tras3a MO0 €ro MOJISIPHOM Macce H

MOJISIPHOMY O0BEMY.



Pacu€rel 1m0 XHMMWYECKMM YypaBHEHUSAM MACChl OJHOTO W3 YYaCTHHKOB
XUMUYECKOM peakuuu 10 M3BECTHOMY OOBEMY JpPYyroro  y4dacTHHKA,

HaxoaAICrocs B F33006p8,3HOM COCTOSHHH.

Pacuérsl [0 XMMUYECKUM YPaBHEHUSAM C
UCIIO/Ib30BAHUEM O0OBEMHBIX OTHOILLIEHUM Ta30B.
8 KJIACC

Tema 1. Cmpoenue geuiecmea

XUMHYECKasl CBS3b. O6pa30BaHI/Ie MOJICKYJ BOAOpOAAd, a30Ta. KoBajneHTHas CBS3b.

DIIEKTPOHHBIE 151 rpadguueckue (dopMyJibl.  YTOYHEHHE MOHATHUSA
«BAJICHTHOCTB. BasnieHTHBIE BO3MOXHOCTH aTOMA.

OTtHOCHTENBHAS AIEKTPOOTPULIATEIIBHOCTD aTOMOB. Pan
AJIEKTPOOTPULIATEIILHOCTH. [lonspHOCTE  CBS3H. YacTuuHbIl  3apsm.

KoBasieHTHas HENOISApHAs. U KOBAJICHTHAS ITOJISIPHAST CBSI3b.

Nouel. MoHHasA cBsA3b. ['paHULIBl IPUMEHUMOCTH TIOHATHSL «BAJICHTHOCTBY. CTENEHb
okucieHus. MakcumanbHas U MUHHUMAJIbHAS CTENIEHU OKHUCIICHUS.
OmnpeneneHue CTENEHU OKHUCICHUS IO JJIEKTPOHHOW (opMyse BelecTBa.
OnpeneneHre CTENEHW OKUCIEHUS IO MOJIEKYJSPHON (Qopmyse OUHApHOIro
COCIMHEHHS.

BasleHTHOCTB, 3apsi] MOHA U CTENIEHb OKHUCIICHUS.

Kpucramnbl.  Tumbl  KpUCTAJUIMYECKUX  PEIIETOK:  aTOMHas,  HMOHHafi,
MOJIEKYJIsIpHas. 3aBUCUMOCTh (PU3MYECKMX CBOMCTB BELIECTB OT THIIA
KPUCTAIIIMYECKON PEIIETKMU.

Hemoncmpauuu

Monenu KpucTasIn4ecKuX peméToK BOJIbl, XJIOpUIa HATPUs, aimasa, rpadura.
Jlabopamopnuie onvimal

CocraBnenue Mozenel MOJEKYJI.

Onucanue (QpU3NUYECKUX CBOMCTB BEIIECTB C Pa3HbIM THUIIOM KpPUCTAJLTHYECKON
PELIETKH.

Tema 2. MHoOroo0pasue XUMHYECKUX PeaKIMii

OKI/ICJIeHI/IC, BOCCTAHOBJICHUC, OKHCJIUTCIIb, BOCCTAHOBHUTCIIbL C TOYKH 3PCHHIA



VU3MEHEHUS CTENEHEN OKUCIeHUs aTOMOB. OKHMCINTEIbHO- BOCCTAHOBUTEIBHBIE
peaKkuuu.

MonsipHass koHueHTpauusa. CKOpPOCTh XUMHUYECKOW peakuuu. 3aBHCUMOCTH
CKOPOCTHM XHMMHYECKOW pPEaKkUMM OT YCIOBHM €€ MpPOBEICHHUs: HarpeBaHUE,
YBEJIMUEHHUE KOHIIEHTPAIIMU UCXOHBIX BEUIECTB (/111 TOMOT€HHBIX PEaKIUil) WIn
MOBEPXHOCTH CONMPUKOCHOBEHHUSI (M1 TETEPOreHHBIX pPeaKliuii), UCMOJIb30BAHUE
KaTanau3aropa.

[Ipsimas u oOpaTHas xumudeckue peakuuu. OOpaTUMble XUMHUYECKUE PEAKIIHH.
N3MeHeHnEe CKOpPOCTH XUMHUYECKOM pPEaKIUMU BO BpPEMEHU. XUMHUYECKOE
paBHOBECHE.

DNEeKTpONpPOBOAHOCTh  PAaCTBOPOB.  ODJIEKTPOJMTBI M HEAJIEKTPOJIMUTHL.
Onextponutuyeckas auccoruanus. CusibHble U clladble  AJEKTPOJIUTHI.
VYpaBHEHUST 3IEKTPOJIUTUYECKON aMcconuanuu. Peakuuum HOHHOrO oOOMeEHa.
MonekyJsipHble 1 HIOHHBIE YPABHEHUSI XUMUYECKUX PEAKIIHUi.

XUMUYECKUE CBOWCTBA KHCJIOT W OCHOBAHMM C TOYKM 3pPEHHS] TEOPHUH
ANEKTPOJIUTHYECKON aucconuanuu. OrnpeneseHne KHUCIOT W IIEJoYeld Kak
anekTponuToB. OOmme cBoicTBa kuchaor. OOmme CBONWCTBA OCHOBAaHUM.
B3aumogenictBue pacTBOpOB COJEA C pacTBOpaMHU KHCJIOT M ILIECJIIOYEH.
B3aumoperictBre pacTBOPOB COJIEH IPYT C APYIOM.

[lepBoHavyasibHOE MPEJCTABICHUE O KAUYECTBEHHBIX PEAKIMSIX Ha KAaTHOHBI U
AHUOHBI.

OcHoBaHus KiIaccuUKalMyd XUMHUYECKUX peakuuil. XHUMHYECKHEe peaKlnu
COEIUHEHUS, Pa3JIOKEHHUS, 3aMENIEH U, oOMeHa, DK30TEPMUYECKHUE,
YHIAOTEPMUYECKHUE, OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHEIE, KaTaJIUTHYECKHE,
oOpaTuMble U HEOOpATHUMBIE.

Jemoncmpayuu

['openune menu B xstope. ['opeHue Boiopoia B XJI0peE.

W3mMeHeHne CKOpoCTH XMMHUYECKOM PEAKIMK MPU HArpeBaHWM BELIECTB.

CwmeleHne XuMHYeCKOro paBHOBECHS B CUCTEME «2N02 N 204». —

N3yyenue 5JIEKTPONPOBOJHOCTH BEIIECTB W pacTBOpoB. B3ammopeiicTBue



PacTBOPOB: a) TUAPOKCHUA HATPUS U A30THOU KUCIIOTHI;

0) CepHOM KHCJIOTHI M THAPOKCHIA Kaiws; B) KapOoOHAaTa HATPUS W COJISTHOU

KUCIOTHI; T) cyibdara meau(Il) u ruapokcuaa Kanus.

PactBopenue rugpokcuna keneza(lll) B pactBope — cepHoit

KHUCJIOTHI.

DHIOTEPMHUUYECKUE PEAKIINU. DK30TEPMUYECKUE PEAKIINH.

Jlabopamopnuie OnblMmol

Oxkucnenue MeIi KUCIOPOAOM BO3yXa.

Boccranosnenue okcuaa meau(Il) Bogopomom.

BnusiHMe KOHIEHTpalMu HAa CKOPOCTh XHMHUYECKOM peakuuu. BrusHue

MTOBEPXHOCTU CONPUKOCHOBEHUS HA CKOPOCTh XUMHUUYECKOM pPEaKIIUH.

BimsHue karanmmsaTtopa Ha CKOPOCTh XMMHUYECKOW peakuuu. HM3ydenue

BO3MOKHOCTH B3aUMOJICHCTBUS IMap paCTBOPOB: a) TUAPOKCHIA HATPUSI U a30THOU

KHUCIIOTHI; 0) xmopupa sxene3a(lll) u a3oTHON KUCTOTHI;

B) ruApokcua HaTpus u xyopua xenesa(lll). Odmue

CBOWCTBA KHUCJIOT.

O6mme cpoiicTBa mienoyeil. CpoiicTBa

pPacTBOPOB COJIEH.

XUMUYECKHE PEAKIIUU PA3HBIX TUIIOB.

Ilpakmuueckue 3anamus

YcnoBYsI TEUEHUS PEAKLIMI B paCTBOPAX JIEKTPOJIMTOB 10 KOHIIA.

Tema 3. Muorooopa3ue BemecTtB. Hemeramabl m uX coequHeHHsI

ITonoxenue HEMETAJUIOB B [IEPUOAUYECKON  CUCTEME
XUMUYECKUX

snemenToB .M. MenpaeneeBa. DJIEKTPOHHOE CTPOCHUE ATOMOB HEMETAJIOB.

IIpocTeie BelecTBa — HEMETAUIbl KaK OKHUCIUTENIM UM BOCCTAHOBHUTEIH.

Pacmmpenue npencraBieHuii 00 auIOTPONUK HA TIPUMEPAX MPOCTHIX BEIIECTB

dhocdopa u cepsl.

Ilonoxenue raJIoreHoB B IEPUOANYECKON CUCTEME XUMHUYECKUX d1eMeHTOB J[.1.

MCH,Z[CJICCB&, CTPOCHHUEC aTOMOB 1 MOJICKYJI. BzaumopaerictBue XJI0pa € BOAOpOIOM,



dbochopoM, HaTpuem, KeIe30oM, MeAblo, MeTaHoMm. [lomydenme xiopa
AJIEKTPOJIM30M PACTBOPA XJIOPUAA HATPUS; B3AUMOJECHCTBUEM KPUCTAILUTMYECKOTO
NepMaHraHaTa Kajius ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM COJITHOU KHUCIIOTHI.
XnopoBoaopo. PacTBopeHune XJI0poBOI0pO/ia B BOJE, OKUCIEHUE XJIOPOBOAOPOIA
B npucyrctBun xnopuaa menu(ll), Bzaumoneiicteue c¢ anerwieHoM. CosstHas
KHUCIIOTa KaK CHJIBHBIN 3JIEKTPOJIUT: B3aMMOJICUCTBHE C METAJJIAMHU, OKCUJIaMU U
IUAPOKCUIAMUA  METAJIOB, C COJsIMU. XJjopuiel B mnpupone. Ilomyuenue
XJIOPOBOJIOPO/IAa ¥ COJISTHOM KUCTIOTHI B TPOMBIIIUICHHOCTU(CUHTE3) U B
nabopaTopuun U3 KPUCTAJIUIMYECKOTO  XJIOpUAA  HATpus u
KOHIUECHTPUPOBAHHOW CEPHOM KUCIIOTHI.

Odusnueckue cBoiictBa Propa, Opoma u nona. CpaBHEHUE MPOCTHIX BEIIECTB Kak
okuciurened. OOlmmMEe CBOMCTBA TaJIOTEHOBOJOPOAOB KAk  AJIEKTPOJIMTOB.
I"astorenupl B mpupoie. buonornyeckoe 1eiCTBUE TaIOTeHOB.

[Tonoxenue KuCIOpoJa W CEPbl B MEPUOJUYECKONM CHUCTEME XHUMHUYECKHUX
anemeHToB /.M. MeHneneeBa, CTpOCHUE UX aTOMOB. AJUIOTPONUS KHACIOPOJA U
ceppl. CpaBHEHHE XMMHUYECKMX CBOWCTB KHUCIOpOJAa M CEpbl HAa MpUMepax
B3aUMOJICUCTBUSL C BOJIOPOJIOM, AJTIOMHHHMEM, >KeJIe30M. BoccTaHOBUTENbHbBIE
cBoiicTBa cepsl. [loryuenne cepel.

CepoBonopoa. BoccTaHOBHUTENBHBIE W OKHUCIHUTENBHBIE CBOWCTBA CEPOBOJIOPOJIA.
CepoBoopoanas kuciota. Cynbdunsl B mnpupozae. buonoruueckoe aeicTBue
cepoBoioposia. KauectBeHHas peakuus Ha cyiabpua noH. [omyuenue cepoBoioposa
B IMPOMBIIIIEHHOCTH U B J1a00paTOpuHu.

Oxkcup ceppi(IV). Tlonyuenne oxcuma cepsl(IV) u3  cepswl, cepoBoaopoa,
MPUPOIHBIX CyNb(OUI0B. OKUCIUTEIIHLHO-BOCCTAHOBUTEIHHBIC CBOWCTBA OKCHIA
cepei(IV):  B3aumopeiictBue ¢ kuciaopoaoMm, okcuaom  yraepoga(ll).
B3aumogeiictBue okcuna cepa(IV) ¢ Bogoi, pactBopamu menoueid. CynbhuTh U
ruapocynbdutel. Oxcun cepoi(VI): B3aumopeiictBue ¢ Bogoi. OKUCTUTEIHHBIC
cBoiicTBa: peakuus ¢ pochopom, nogom kanus. [lomyuenue okcuna cepoi(VI).
du3nyeCcKrne CBOMCTBA CEPHOM KUCIOThL. PacTBOpeHME CEpHOM KUCIOTHI B BOJE.

CBoiicTBa CepHOM KHCIOTHI Kak dnekTpoiauTa. (OcoOEHHOCTH CBOMCTB



KOHIIGHTPUPOBAHHOW  cepHOM  KuCIOThl. Cymnbdarel ©u  TUIPOCYIb(ATHI.
KauecTtBennas peakuus Ha cynbgaT-uoH. IlepBas momois mnpu 0Korax CEpHOM
KHCIOTOM. (CXxeMa TNOJYYEHHsS] CEPHOW KHCIIOThl B IPOMBIIIJIEHHOCTH.
CpaBHenune cBoiicTB HemeTaimioB VI-VII rpynn u  ux coeauHeHuil. A30T Kak
XUMHAYECKUM DBJEMEHT M KAaK [POCTOE  BEIIECTBO: CTPOCHUE aToMa H
MOJIeKyJbl a30Ta. Du3nueckue CBOWCTBA a30Ta. A30T KakK OKHUCIUTEIb
(peakuuu ¢ IMTUEM H BOAOPOJOM) M BOCCTAHOBUTEIND (PEAKLIHS C KUCIOPOJIOM).
Amnorpornust ocdopa: kpacHbiii u Oenwiii pochop. CpaBHeHHE  XUMHUECKOU
AKTUBHOCTU aJUIOTPONHBIX Moaudukanuit pochopa. OkucauTeabLHbIE CBOMCTBA
dhocdopa (peaxuus ¢ kanreM), BOCCTAHOBUTENIbHBIE CBOMCTBA hochopa (peakiuu
c kucioposoM u xiopom). [lonydyenue azota u docdopa.

AMMMaK: CTpPOEHUE MOJIEKYJIbI, (PU3MYECKUE CBOMCTBA. PacTBOpeHHe aMMuaka B
Bojie. JIOHOpHO-aKIIENTOPHBIM MEXaHW3M O0pa30BaHWs KOBAJICHTHOW CBS3M B
MOHE aMMOHMS. AMMHAYHAs BOJAa. XHUMHUYECKHME CBOWCTBA aMMHAKa:
B3aMMOJICHCTBUE C KHCIOTaMH, TOPEHHE, KATAIUTHYEeCKOoe OKucieHue. Coum
ammMmoHus. KauecTBeHHas peakiusi Ha HOH aMMOHUSL.

Oxcun azota(l). BoccTaHoBuTenbHBIE CBOMCTBA (peakuusi € pPacTBOPOM
NepMaHTaHaTa Kajlvs B KUCJIONW CpeJie); BOCCTAHOBUTENIbHBIE CBOMCTBA (peakiuu
¢ BogopojoM, yriném). Okcup azora(l) kak HecoseoOpasyromuii okcua. OKCHa
azorta(Il): okucneHue KUCIOPOOM BO3AyXa, TEPMUUYECKOE pasioxenue. OKcun
azota(IV): B3ammopmelicTBMe ¢ BOJIOM, TOpeHHE YISl B aTMocdepe OKcuia
azota(IV). CpaBHUTENbHAS XapaKTEPUCTUKA OKCUAOB a30Ta. OKCUABI a30Ta Kak
OJIHAa U3 IPUYUH BOSHUKHOBEHUS KUCIOTHBIX JOXKJICH.

AzotHas kucnora. Dusndeckre cBOMCTBA a30THOM KUCIOTHL. OcOoObIe XUMUYECKUE
CBOMCTBA a30THOM KHUCJIOTBI — B3aUMOJECHCTBUE C MeTaiamMu. (CpaBHEHHE
PEAKIINIM JKEJe3a C paCTBOPaMU CEPHOM M a30THOW KUCIIOT. B3anMoielicTBue Meu
C KOHIICHTPUPOBAHHOW Aa30THOW KHUCJIOTOM M C PaCTBOPOM A30THOW KHCIJIOTHI.
Hurtparel. Pasmoxenue HuTparoB npu HarpeBaHuu. lIpumeHeHne a3oTHOM
KHUCIIOTHl 1 HUTPATOB.

Baxmneiimue coemunenus ¢dochopa. Oxcun  dochopa(V): mnonydenue,



B3aumojeicTeue ¢ Boaou. OprtodochoprHas kucimoTa: (HU3MYECKHUE CBOWCTBA,
JUCCOIHMAIIHS, CBOMCTBA pacTBOpa (ocPopHOIl KUCIOTHI KaK dJIEKTpoauTa. Tpu
psna ¢ocdaron. I[lpumenenue coseit GochopHON KHUCIOTHL. IBTpodUKaIMs
BOJIOEMOB.

VYrnepoa. IlpocTeie BemiecTBa HEMOJEKYJISIPHOTO CTPOCHHS, OOpa30BaHHbBIC
yIIAEPOJOM: anmas U rpaduT, Ux cTpoeHue u pundeckrue cBoMcTBa. AncopOnusi.
XHWMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00PAa30BaHHBIX YTIIEPOIOM: TOPECHHE,
B3aMMOJICUCTBHE C MeTaulaMu (KaJbllUeM W aJlOMUHHEM), BOJIOM, OKCHUIIOM
xemnesza(Ill).

Bonoponnsle coenuneHust yriepoaa. MetaH: ¢(u3u4YecKHe CBOICTBA, TOpPEHUE,
MAPOJIN3. DTEH: MOJMMEPHU3ALMs. DTUH: TOPEHUE, MPUCOEAUHEHUE BOJIOPOJA,
peakuust H.J1. 3enmunckoro. ben3on: xumuyeckas opMyiia, 00J1aCTH MPUMEHEHHUS.
Oxkcupn yraepona(ll): momydeHue, TropeHue, B3aUMOJICHCTBHE C  BOJIOM,
BOCCTaHOBJIeHHE xene3a u3 okcuaa xkenesa(lll). Oxeun yraepoga(1V): peakuus ¢
MarHueM, yriiepojoM, TBEPAbIM TUIPOKCUIOM HATpHsl. buosoruueckoe AeicTBre
OKCHJIOB yIJIepoAa.

HecroiikocTh yronapHOW KHUCIOTBHL. KapOOHAThI: pa3iokeHUE HEPacCTBOPUMBIX
KapOOHATOB TP HArpPEeBaHUU, B3aUMOJICHCTBUE C PACTBOPAMU CHIIBHBIX KUCIIOT;
nmpeBpalieHie B TujapokapOoHaThl. [MApokapOOHATHI: pa3joKEHUE TMpHU
HarpeBaHWM, B3auMOJEHCTBHUE ¢ pacTBopamu Iienoyedd. KapObonaTtel B mpupoe.
[Ipumenenue xkapOOHATOB.

Kpemnuii. Amnorponusi kpeMHusl. B3auMonencTBue KpEMHHUS ¢ KHCIOPOAOM U
yraeponoMm. KapOopyna. Okcua KpeMHHUs: B3aUMOJIEHCTBHE CO IIEJIOYAMH,
KapOoHaTOM HaTpus W yriaém. PasnmoskeHne KpeMHHEeBOW KHCIOTHI. [Ipupomnbie
cunukatel. Crekno, dapdop, dasHc, KepaMuka, IEMEHT KaK HCKYCCTBEHHBIC
CUJIUKATBHI.

CpaBHeHue cBOMCTB HeMeTaiuioB [V—V rpynn u ux coeTuHeHU.
Hemoncmpayuu

du3nuecKkre CBOMCTBa HEMETAJUIOB (cepa, noj, OpoM, KHUCIOPOI).

Mogenu KpucTauIMuecKuX peléTok anmasa u rpadura. Ilomydenue xiopa u ero



¢buznueckue cBOICTBaA.

['openne B xjope Bogopoaa, ¢ochopa, HaTpus, xenesa, meau. [lomydenue

XJIOPOBOAOPOJA U3 KPUCTAJUIMYECKOTIO XJIOPUAA HATPUSA U KOHIIEHTPUPOBAHHOM

CEPHOU KHCJOTBHI.

«XJIOPOBOAOPOAHBIM dontan». OOpasubl TPUPOAHBIX
XJIOPUJIOB.

dusnueckre CBOWCTBAa OpoMa U HOJA.

B3aumoneiictBue OpoMa W wWoJa C

amoMuHueM. [lonydeHne miacTu4ecKon Cepel.

I'openue Bomopona B Iapax cepbl. BzaumonencTeue  cepsl

KEJIE30M.

['openne cepsl B kucnopoze. [lomyuenue cepoBogopona.

I'openune cepoBoopoa.

Oxkwucnenue cepoBogopoza xmopuaom xeneza(lll).

PactBopenue okcuna cepoi(IV) B Bojie ¥ UCHIBITAHUE  PACTBOPA UHIUKATOPOM.

PacTBOpeHue cepHOM KHCIIOTHI B BOJIE.

OOyrnuBaHue KOHUEHTPUPOBAHHON CEPHOM KUCIOTOM OPraHu4eCKUX BEUIECTB.

B3aumopnencTBue KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTBI C MEJBIO.

['openue pochopa B kucmopoze.

I'openune dochopa B xiope. [lonyuenue

aMMHaKa.

«AMmMmuauHblid poHTan». Bo3ronka xjiopuia aMMOHUS.

[Tonyuenne okcuna azora(ll) u ero okucnenue Ha Bo3ayxe. [lonyuenue okcuaa

azota(IV) u ropenue yris B HEM.

CpaBHEHUE XMMUYECKUX PEAKIUM kKeJie3a ¢ paCTBOPaMU CEPHOM U a30THOM KUCJIOT.

B3aumogeinicTBue meau ¢ pacTBOpOM U C  KOHIIEHTPUPOBAHHOW — a30THOM

KHUCJIOTOM.

Paznoxenue HuTpaTa Kajuus NpyU HarpeBaHuu. [ OpeHHe yriig U cephl B CEIUTPE.

Kpucrannmueckue pemérku aamasza 1 rpadura.

AncopOuus yriém ra3oB; TOpeHUe YIiisi B Kuciaopojae. Mojienn MoJieKysl MeTaHa,



ATEHA, ITUHA.

I'openne meraHa.

I'openne oxcunma yriuepona(ll). I'opeHwe w™arHus B YIJIGKUCIOM — Trase.

B3aumopnencrsue TBEPIOro rUAPOKCUAA HATPUS C YIIIEKUCIIBIM Ta30M.

Kpucraminueckue pemi€Tkn KpEeMHHSI W OKCHIA KpeMHUsA. BrllienaunBanue

CTEKJIA.

Jlabopamopnuie onvimbol

N3ydeHne CBOWCTB COJSHOM KHUCJIOTBI KaK 3JIEKTPOJIMUTA.

KauecTBeHHas peakuus Ha XJIOPUA-UOH.

B3aumoneiictBue Opomua HaTpus  C XJIOPHOM BOJIOM;

MO/INJIa HATpUsI ¢ OPOMHOM BOJOM.

PaccmoTpenune o0pas3ioB NpUpOAHBIX TaloreHunoB. KadecTBeHHas peakius Ha

cyabdua-uoH. PaccMoTpenue o00pas3loB NpHUPOIHBIX CyiabpuaoB. M3yueHue

CBOMCTB pacTBopa cepHOM kuciorThl. KauecTBeHHasi peakius Ha CyJib(aT-uOH.

PaccmoTpenue o0pasiioB NpUpPOIHBIX CYIb(aToB.

N3menenne okpacku WHIUKATOPOB B pactBope  dochopHOit
KHCIIOTBI.

KauectBennas peaxiust Ha ¢pocdaT-HuoH.

Onucanue GU3NYECKUX  CBOMCTB 00pa3ioB mpupoaHbIX hochaTos.

AncopOuus yriaéM pacTBOPEHHBIX BEILIECTB.

B3aumogeiictBue okcuma yriaepona(IV) ¢ pacTBopoM THUApPOKCHAA — KajbIus C

oOpa3zoBaHueM kapOoHaTa U ruapoKapOOHaTa KaJIbLIHSL.

Paznoxxenue rugpokapOoHATOB Mpu HarpeBaHuu. KadecTBeHHas peakius Ha

KapOOHATHI.

Onucanue  (U3MYECKUX  CBOMCTB  00pa3lioB  MNPUPOJHBIX  KapOOHATOB.

OszHakomiieHne C  OOpa3llaMud TPUPONHBIX ¥ HCKYCCTBEHHBIX  CHIJIMKATOB.

Ilpakmuueckue 3anamus

Pemienne oskcnepumeHtanbHbiX 3amay  «Hemeramisr VI-VII rpynn u  ux

COCUHEHUSD).

[Tonyyenue ammuaka u uzydeHue ero cBoiicts. Kapoonarsl.



Pemienne okcnepuMeHTtanbHbIX 3amad  «Hemeramnsr IV-V r1pynmn u  wux
COCIMHCHUS.

Tema 4. Muorooopasue BemecTB. MeTalsibl U MX COCAMHEHMSI
IlepBOoHaYaIbHBIE MPEICTABICHUS O METAUIMYECKOM CBSI3H U METAILNINYECKOU
KpUcTaJInueckon pemeérke. OOme CBOMCTBA METAIIJIOB: KOBKOCTh, TNIOTHOCTb,
TBEPAOCTD, AJEKTPO- U TEIJIOMPOBOJHOCTD, IIBET,

«MeTaINTNYECKU» OJIeCK.

MeTtamibl KaKk BOCCTAHOBUTEIU: PEAKIMUA C KUCJIOPOJOM, PAaCTBOPAMH KHCIIOT,
cosaMU. Psiji akTHBHOCTH METaJIJIOB.

[[lenounsie MeTambl. llonokeHHE B TEPUOJUYECKOM CHUCTEME XUMHUYECKHUX
anemeHtoB [[.M. MenneneeBa, CTpoeHHME aToMOB. XHWMHUYECKHUE CBOWCTBA:
B3aMMOJECHUCTBUE C KHUCIOPOJOM, TaJIOTEHAMH, CEpPOM, BOJOH, PacTBOPOM
cynbdara meau(IIl). I'uapokcuapl MeEI0YHbIX METAIIOB: (M3UYSCKUE CBOMCTBA,
nuccormanus. CoJid 1eJI0YHbIX METAJIIOB.

Kanpumii. [lonoxenre B mepuoiMuecKOd CUCTEME XUMUYECKUX 3JieMeHTOB J[. .
MenneneeBa, crpoeHue artoma. OU3NMYECKHE CBOMCTBA KallbIs. XUMHUYECKHUE
CBOWCTBA KalblIUsl: TOPEHUE, B3aUMOJCWUCTBHE C BOAOM. OKCUI KaJbIUs:
¢u3MYecKue CBOWMCTBa, MOJIYYCHHE, B3aUMOJEWUCTBHE C BOmo. ['mapoxcun
Kanblvsg. CON KaJIbLUSL.

Kéctkocts Boapl. CoctaB mnpupoaHbix BoA. CBoicTBa  KECTKOW BOJBI.
Bpemennas (kapOonatHasi), mocTOsiHHAs (HEKapOOHATHAs) U 00IIast KECTKOCTh
BO/Ibl. CIOCOOBI YCTpaHEHUS )KECTKOCTH BOJIBI.

AmoMmunui. [lonoxeHrne B MEPUOAMYECKON CHUCTEME XHUMHUYECKHUX 3JIEMEHTOB
JI.1A. MenneneeBa. ®duznueckue CBOMCTBa alOMUHMA. BiauMojaencTBue
ATIOMUHHSL C KUCIOPOJOM, BOJOHM, OKCHMAAMHU METAaJUIOB, COJSIMH, PacTBOpPaMU
KHUCJIOT U IIEJOYEH.

Oxcup aroMuHUS: PU3NYECKHUE CBOMCTBA, aM(POTEPHOCTD. I MIPOKCHT aTFOMUHUS:
(usznueckue cporicta, aMmpoTepHOCTh. CONU ATFOMUHUS.

Keneso. [lonoxeHne B MEPUOAUYECKON CUCTEME XUMHUYECKUX 3iemeHToB J[.1.

Menpaeneena. OcobenHocT CTPOCHHA aToMa KCJIC3a. duzn4ecKkue CBOKMCTBA



xesesa. Peakuuu skene3a ¢ KUCIOPOJIOM, XJIOPOM, CEPOM, pacTBOpPAMHU KHUCJIOT-

HEOKHCJIMTEJICH, COJICH.

Coenunenus xene3a(ll). Oxcun xeneza(ll): MOJTYyYEHHE;

buznueckue

CBOMCTBA; peakuus ¢ pactBopamu kucioT. ['mapokcun xenesza(ll): momydyenue;

(du3nUecKkue CBOMCTBA; B3aUMOJICHCTBHUE C PACTBOPAMHU KHUCIIOT, C KUCIOPOIOM.

Conu xene3a(Il): mosyyeHue; BOCCTAaHOBUTEIbHBIE CBOMCTRA.

Coenunenus xxenesa(Ill). Oxenp xenesa(lll): nonyuenue; pusuvyeckue CBOMCTRA;

peakiuun ¢ okcunom yriepoaa(ll), pacrBopamu kuciort. ['mapoxcup xenesa(Ill):

noiayuyeHue;  (Quanueckue  CBOMCTBA;  Pa3JIOKEHUE TIPU  HArpEBaHUM;

B3aMMO/ICHCTBUE C KUCIOTAMH.

KauectBennnie peakimu Ha noH xkene3a(ll) (c kpacHOM KpOBSHOW COJIbIO) M HA

noH sxene3a(Ill) (¢ sxénToit KPOBSHOM COBIO U POJIAHUI-UOHOM).

Cmnael. CrutaBel kene3a: 4yyryH u ctanb. CruiaBel mMeau: OpoH3a, JIaTyHb,

Menbxuop. Jropamomunuid. CmiaBsl 3070Ta, cepebpa, miatuHbl. OOnactu

MIPUMEHEHUS CIIJIABOB.

JleMoHcTpanuu

I'openue xemnesa.

B3aumopericteue IMHKA C pPacTBOPOM COJSIHOW  KHCIIOTHI.

BritecHenue Menu kene3om u3 pactopa cyibdara meau(Il). ['openue HaTpusi.

B3aumoperictBue HaTpusl ¢ CEpoOr, BOJOM, KOHUEHTPUPOBAHHBIM PACTBOPOM COJISTHOM

KHUCJIOTHI, pacTBOpoM cyibdara meau(Il).

B3aumoneiictBue KaJlbLUs C BonoN. [l amenue HeraméHou
U3BECTH.

CBoiicTBa KECTKOUN BOJIBI.

«ANOMHUHUEBAS 6opona». BzammonelicTBue AJFOMUHHUS  C

BOJION.
AJIFOMOTEpMHUSI.
Mexannueckas NpOYHOCTh OKCUAHOM IJIEHKM allFoMUHUS. ['opeHue xkeie3a B XJiope.

B3aumoneiictBue JKeJesa ¢ CEpon.



ITaccuBnpoBanue JKeJe3a KOHUEHTPUPOBAHHON a30THOW KHUCIIOTOM.

Jlabopamopnuie Onvimul

Onucanue (U3NYECKUX CBOMCTB 00pa3loB MeTaLIOB. Psin

AKTUBHOCTH METAJIOB.

Paccmotpenue 00pa3loB MPUPOJHBIX COEJUHEHUH IIEIOYHBIX
METAJLJIOB.

PaccmoTrpenune o0pa3ioB NpUPOAHBIX COEIMHEHUN ET0YHO3EMETbHBIX METAJLIOB.

AMDOTEPHOCTH THAPOKCUA ATFOMUHUS.

B3aumMogeiicTBue xeinesa c pactBopoMm cynbpara  meau(Il).

[Tonyuenue cynbdara xeneza(ll).

[Toyuyenue runpoxcuna sxxenesa(ll). [omyuenue runpoxcuaa xenesza(Ill).

B3aumoneiictsue TUJIPOKCUIAKEIIE3a
(1) C pacTBOPOM  COJISTHOU
KHCJIOTHI.

KauecTBennas peakiusi Ha nonsl xene3a(ll). KauecTBeHHbIe peakiuy Ha MOHBI
xeneza(Ill).

O3HakoMJIeHHE C (PU3WYECKUMU CBOMCTBAMH METAJJIOB M WX CILJIABOB.
IIpakTnueckue 3aHATUS

OO011e XuMHUYECKHUE CBOMCTBA METAJIJIOB.

Pemenue 9KCIICPUMCHTAJIbHBIX 3aaa4 «MeTtamnisl 1 uxX COCIUHCHU.



1. TemaTnuyeckoe NJIAHNPOBAHUE

8 kiacc. (68 4)

XUMHUIO.

Coneprxanue yaeOHOTo MpeaMeTa KonuyectBo
JacoB
Beeoernue ¢ xumuro (18u)
Ypok 1. Uto n3y4aer Xxummusl. 1y
Ypok 2. Xumnueckas jjadoparopusi. 14.
VYpok 3. O0opyaoBaHue XHUMHYECKOil JiaGopaTopuu. 14
Ypok 4. UucThle BemecTBa U CMeCH. 1u.
Ypok 5. Paznenenue cmecu. 14
Ypok 6. IlpeBpaiienue BeliecTsB. 14
Ypok 7. [Ipu3HAKH XUMHUYECKUX PeaKIuid. 14.
Vpok 8. XuMuuyeckui 3JieMeHT. 1 4.
Ypok 9. Xumnueckne popmyibl. 14.
Ypok 10. IIpocTbie U Ci10)KHbIE BelleCTBA. 14
Ypok 11. MaccoBasi 10J151 XMMHUY€CKOT0 3JIEMEHTA B CJI0KHOM 1u.
BellecTBe.
Ypok 12. BajieHTHOCTb. 14
VYpok 13. XumMnuyeckue ypaBHeHHUS. 14.
Ypok 14. ATOMHO-MOJIEKYJISIPHOE YYeHHEe B XUMMH. 1u.
Ypok 15, 16. IloBTOpeHue u 06001eHneE. 14.
Ypok 17. KonrpoJibHasi pa6ora Ne 1. 1u.
Ypok 18. AHaJIu3 KOHTPOJILHOM padoThl 0 Teme: BBenenne B 14.

Baoicnetiwue xknaccol HeopeaHU4YeCKUux eeujecme.




Ypok 19. IIpocThlie BemecTBa MeTANLIbI U HEMETAJLJIbI. 1u.
Ypok 20. Kucaopona. 1.
Ypok 21. XuMuuyeckue CBOICTBa KHCJI0POJA. 1u.
VYpok 22. XumMuyeckue  CBOICTBA KHCJIOpPOAA. 1u4.
Ypok 23. Okcuabl. 1y
Ypok 24. [IpocThlie BemecTBa. Bomopos. 1.
Ypok 25. XumMuueckue cBOiicTBa BOJAOpPO/A. 1 4.
Ypok 26. XumMnueckue CBOMCTBA BOAOPOA. 14.
Ypok 27. Okcua Boaopoaa — Boja. 1 4.
Ypok 28. B3aumoaeiicrBue BOAbI C MeTAJJIAMU. 1.
Ypok 29. B3aumoneiictBue BOAbI € OKCHAAMU 14
MeTaJJIOB.

VYpok 30. B3aumoneiictBue BOAbI € OKCHAAMU 1u.
HEeMeTaJJIOB.

Ypok 31-32. CocraB kucaot. Coun. 1 4.
Ypok 33. CBoiicTBa KHCJIOT. 14.
Ypok 34. XumuvecKkue CBOCTBA KUCJIOT. 1 4.
Ypok 35. CBoiicTBa OCHOBAHUIA. 14.
Ypok 36. CBolicTBa aM(poTepHBIX THIPOKCHIO0B. 1u.
VYpok 37. T'eHeTHyeckuii  psiJ THIHYHOIO MeTAJLJIA. 14.
Vpok 38. I'eHeTnyeckuii  psi THIUYHOIO HEMETAJLIA. 1u.
Ypoxk 39-40. IloBTOpeHue u 006001IEHME. 1u4.
Vpok 41. KonrposbHasi padora Ne 2. 1 4.




Ypok 42. AHAJIM3 KOHTPOJIbHOM padoThl Mo Teme: Baxueiimme |14,
KJIACCHI HEOPraHUYEeCKUX BelleCTB.

Ilepuoouueckuii 3axkon u nepuoouyeckas cucmema xumuueckux |14.
anemenmos JI.U. Menoeneesa. (14 u.)

VYpok 43. IlepBoHayajbHOe TNpeacTaBIeHHE 0 1u.
CTpPOEeHHEe aToma.

Ypok 44. DjieKTPpOHHBbIE 000J10YKH ATOMOB. 14.
Ypok 45. 3akoHOMepHOCTH W3MeHeHMii B  crpoeHum |l 4.
NJIEKTPOHHBIX 000/104€K aTOMA.

VYpok 46. EcTecTBeHHO-HAYy4YHasi KjacCHPpuKausi XuMmudeckux |14,
3JIEMEHTOB.

Ypok 47. Ilepuoambl. 1u.
Ypok 48. U3MeHeHMe CBOICTB T'MJAPOKCHIOB ¢ yBeJudenueMm |lu.
3apsi/10B AaTOMHBIX si/iep XUMHYECKUX 3JIEMEHTOB.

Ypok 49. I'pynnsbl. 1 4.
VYpok 50-51. Tepuoanyeckuii 3aK0H. 1u.
Vpok 52. Ilpenckaszanue cBOWCTB XMMHYECKUX 3JIEMEHTOB U X |1 4.
coeIUHEHNH HA OCHOBE NMEPUOINYECKOr0 3aKOHA.

Ypok 53. Hayunslii noasur .. MenaeneeBa. 1u.
Ypoxk 54-55. IloBTOpeHue u 06001eHMeE. 1u.
Ypok 56. Konrposabhasi padora Ne 3. 1u4.
Ypok 57. AHaIM3 KOHTPOJbHOM PpadoThl MO TeMe: 1u.
Ilepuoouueckuii 3aKoH U nEPUOOUUECKAA CUCHIEMA XUMUYECKUX
anemenmos /[.U. Menoeneesa.

Konuuecmeenmnvie omuouwernus ¢ xumuu (10 u)

Ypok 58. KosindecTBO BelecTBa. 1u.




Ypok 59-60. Moasipaas macca. 1u4.
Ypok 61-62. PacuéTbl 10 XMMHYECKUM YPABHEHHSIM. 1u4.
Ypok 63. 3akoH ABoraapo. 1u.
Ypok 64. PacuéTbl 10 XUMHYECKUM YPABHEHHUSM. 1u4.
Ypok 65. O0bémMHBIE OTHOIIEHHWSI Ta30B npu 1u.
XUMHYECKUX peaKkuusXx.

Ypok 66. Perienne pacu4éTHbIX 3a1a4. 14.
Ypok 67. PelieHne pac4éTHbIX 3a1a4. 1 4.
Vpok 68. IlpeaMer XMMHYeCKOH HAYKH. 1u4.

9 kaacc (68 4.)

Copnepxanue yueOHOro mpeamMera KonngecTtBo
4acoB
ayIUTOPHBIX

Cmpoenue eeuecmea (5u)

Ypok 1. KoBajieHTHas1 CBSI3b. 1 4.

Vpok 2. XumMuueckasi CBSi3b MEXKIY aToMamMH pasHbix |1 4.

HEeMeTaJLJI0B.

Ypok 3. Xumnueckasi CBSI3b MeK1y aTOMaMM 1u.

MeTaJ1JI0B U HEMETAJLJIOB.

Ypok 4. CTeneHb OKUCJIEHUSI ATOMOB. 1y

Ypok 5. CTpoeHne KPpUCTAJIOB. 14.

Mnozooopazue xumuueckux peaxuyuii (13 u)

Ypok 6. OKHCIUTETILHO-BOCCTAHOBUTEIbHbIE PEAKIUM. 1y

Ypok 7. CKOpPOCTh XUMHYECKHUX PeaKIIuii. 14.

Ypok 8. O0paTumMble XMMHUYECKHE PeaKIHH. 1u.

Ypok 9. DiaekTpoauTHYeCKAs TUCCOMAIIHSL. 14.




Ypok 10. CBojicTBa pacTBOPOB 3JIEKTPOJIMTOB. 1u.
Ypok 11. YenoBus TedeHHsl peakuuii B pacTBopax  |lu.
NJIEKTPOJIMTOB /10 KOHLA.

Ypok 12. KneJioTel M OCHOBAHMS. 1u.
Ypox 13. CBoiicTBa coJiei. 1.
Ypok 14. Knaccnukanusi XuMHYECKUX PeaKIuid. 14
Ypok 15-16. [loBTOpeHue u o6o0mIEeHME. 1u4.
Ypok 17. KourpoabHas padora Ne 1. 1u4.
Ypok 18 AHanau3 KOHTPOJBLHOW padorbl Ne 1 mo Teme: 14.
Cmpoenue seujecmea u Mnozooopazue xumuueckux peaxyuil.
Mnozooopasue eewyecme. Hememannwt u ux coeournenus (28 u)

Ypok 19. O611ue cBoOiiCTBAa HEMETAJLIIOB. 14
Ypok 20. T"ajiorensbl. 14.
Ypok 21. X;10poBOIOPO/ U COJISIHAS KHCJIOTA 1 4.
Ypok 22. dTop, OpoM, HO. 14.
Ypok 23. Kucsaopoa u cepa. 1 4.
Ypok 24. Cyabduabl. 14.
Ypok 25. Okcuabl cepbl. 14
VYpok 26. CepHasi KHCJI0TA U €€ COJIH. 1u.
Ypok 27-28. IloBTOpeHue u 000011IeHHIE. 1 4.
VYpok 29. Hemerasubl VI-VII rpynn u ux coequHenus. 14.
Ypok 30. KourposabHas padora Ne 2. 14
Ypok 31 AHaJIN3 KOHTPOJIbHOM PadoThl Ne 2 14.
Ypok 32. A3ot u pocdop. 1u.
Ypok 33. AMMHuak. 14.
Ypok 34. IlosryueHHe aMMHMAKa M U3yYeHHeE ero CBOMCTB. 14
Ypok 35. Okenabl a3ora. 14.
Ypok 36. A30THasi KHCJIOTA U HUTPATHI. 1u.
Ypok 37. Baxueiimime coemuHeHusi ¢ocdopa. 1u4.




Ypok 38. Yruepon. 1u.

Ypok 39. BoaopoaHslie coeluHEeHU yIJiepoaa. 1.
Ypoxk 40. Oxkenasbl yriepoaa. 1y
Ypok 41. YroabHasi KMCJI0TA U €€ COJTH. 1u4.
Vpok 42. KapGonarsl. 1 4.
Ypok 43. Kpemuuii u ero coeinHeHusl. 1.
Ypok 44. IloBTopenue u 00001eHHE. 1y
Ypok 45. Hemerasubl V-V rpynn u ux coeqmHeHusl. 1u4.

Ypok 46. Kourpoabnasi padora Ne 3. Hemeramawl V-V |1 4.

I'pynil 1 uxX COCINHCHUS.

Ypok 47 AHAJIN3 KOHTPOJIbHOI padoThl Ne 3 14.

Mnozooopazue seugecme. Memannwt u ux coeournenus (15 u)

Ypok 48. OO0mme d¢usnyeckue CBOHCTBA 1 4.
MeTaJJIOB.

Ypok 49. OO0mme XuMMHYeCKHEe CBOICTBA 14.
MeTaJJIOB.

Ypok 50. OOmue XuMMHUYeCKHe CBOiicTBa 1u.
MeTaJLJIOB.

Ypok 51. lllenounbie MeTALIIBI. 14.
Ypok 52. Kaabumid. 1 4.
Ypok 53. KeCcTKOCTH BO/bI. 14.
Ypok 54. AJTOMUHUIM. 1u.
Ypok 55. CoenuHeHUs aJTIOMUHMS. 14.
Ypok 56. Kese3o. 1u.
VYpok 57. Coenunenns keme3a(ll). 1.
Vpok 58. Coequnenns :keae3a(lll). 1u.
Ypok 59. CiuiaBbl METAJLJIOB. 14.
Ypoxk 60-61. IloBTOpeHue u 0600IeHNE. 1u.

Ypoxk 62. MeTassibl M UX COeTUHEHUS. 14.




Ypok 63. MeTa/uibl U UX COeIMHEHUS.

1 4.

Ypok 64. KonTpoabHas padora Ne 4.

1u.

Ypok 65. AHaIN3 KOHTPOJBLHOH PadoThI

\Pezepenoe epema (3 u)




