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Pabouas mporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHMIA K IUIAHUPYEMBIM pe3yJIbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbl OCHOBHOTO 00111er0 o0pa3oBanus MKOY

COI Nel7 p.in. YOpTsL.

Pabouas nporpamma BKJIIOYaeT B ceOsl IIIaHUPYEMBbIE pe3ybTaThl 00yUeHHUs, CoJIepKaHue,

TEMATUYCCKOC IIJIAHUPOBAHUC.

YyeOHUKH:

la6bpuensu O.C. Xumusi. 8 knacce. basoseiii yposens. — M.: [lpoda, 2018
labpuensu O.C. Xumus. 9 knace. bazoseiii yposens. — M.: [Ipocsemenne, 2019
Mecto yuebHOTro npeamera «Xumus» B yueoHom rane MKOY COII Ne 17 p.i. FOpthr —

00s13aTeNbHAs YacTh. Y POBEHb MOJATOTOBKH yUaIIUXCst — 0A30BBIN.

KomngectBo y‘le6HBIX qaCoB

Knacc KonnuecTBO 4acoB B roj KonnuecTBO 4acoB B HEAECIIO
8 70 2 yaca B HEJEIIIO
9 68 2 4aca B HeJEJIr0
OO01ee yncao yaeOHBIX YacoB 138

3a 2 royia o0yueHus

1. IJTAHUPYEMMBIE PE3YJIbTATbBI
ILnanupyemble pe3yJbTAThl 0CBOCHHS Y1eOHOI0 npeaMeTa « XUMHN» 15 00y4ar0LUXCs

8 — 9 ki1accoB
BrInyCKHUK Hay4uTCH:

- XapaKTepu30BaTh OCHOBHBIEC METO/Ibl TO3HAHUSA: HAOII0I€HUE, H3MEPEHNUE, IKCIIEPUMEHT;

- ONMCHIBATh CBOMCTBA TBEPABIX, KUAKHX, ra3000pa3HBIX BEIIECTB, BBIICISS UX CYIICCTBEHHBIC
NPU3HAKH;

- PAacCKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKUI
AIIEMEHT», «IPOCTOE BELIECTBO», «CI0KHOE BEILECTBO», «BAJEHTHOCTb», «XUMHUECKas
PEaxIusi», NCIOJBb3YsI 3HAKOBYIO CUCTEMY XUMUH;

- PacKpbIBaThb CMBICI 3aKOHOB COXPAHEHHs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3In4aTh XUMUYECKUE U (PU3HUECKUE SIBICHUS;

- Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

- OTIPENIENATh COCTaB BEIIECTB M0 UX (popmynam;

- OTIPENIENSATh BAJIGHTHOCTh aTOMa DJIEMEHTA B COSMHEHUSX;

- OTIPENENATh THUI XUMUYECKUX PeaKIuii;

- HA3bIBAaTh PU3HAKU U YCIIOBHSI IPOTEKAHMS XUMAYECKUX PEaKIuii;

- BBIABIIATH TPHU3HAKH, CBUJAETEILCTBYIOLUIME O MPOTEKAHUH XUMHUYECKOW peakluu
BBITTOJIHEHUH XHMHUYECKOTO OTBITA;

- COCTaBJIATH (POPMYJIbl OMHAPHBIX COEAUHEHHIA;

- COCTaBJIATh YPAaBHEHUS XUMUYECKUAX PEAKIIHIA;

- co0mo1aTh NpaBuiia 0e30MacHoi paboThI IPH MPOBEIECHUH OIBITOB;

- IOJIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM U TTOCYI0H;

- BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

- BEIYUCIIATH MaCCOBYIO JIOJTF0 XUMHUYECKOTO DIIEMEHTa TI0 (hOpMyJie COSTUHEHHUS;

- BBIYHCIATH KOJIMYECTBO, OOBEM WM MacCy BEIIeCTBa IO KOJMWYECTBY, 00BEMY, Macce
peareHToB WU MPOIYKTOB PEaKIiH;

- XapakTepu30BaTh (U3NYECKHE W XMUMHYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB: KUCIOpOJA M
BOJIOPO/JIA;

- TONTy4aTh, COOMPATh KHCIOPO U BOJOPOLI;

- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HOr0 BEHIECTBA: KUCIOPOI, BOJOPOLI;

- PacKpBIBaTh CMBICI 3aKOHAa ABOraipo;

- PaCKpBIBATh CMBICI TIOHSATHH «TEIIOBON A(PPEKT peaKiium», «MOJISAPHBINA 00beM»;

- XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOICTBA BOJIBI,

npu




- PacCKpbIBaTh CMBICII OHATHUSI «PaCTBOP»;
- BBIYHMCJISITH MACCOBYIO JIOJIKO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPBI C ONPEAEICHHOW MACCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA;

- Ha3bIBaTh COCAMHEHMS U3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

- XapakTepu30BaTh QU3NYCCKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHHMUYECKUX
BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHUM, COJICH;

- ONPENIENATh NPUHAJIEKHOCTD BEIIECTB K ONPEICICHHOMY KJIACCY COCIMHEHU;

- COCTaBJIATh (DOPMYJIBI HEOPTAHUYECKUX COCTMHEHUM U3yYEHHBIX KJIaCCOB;

- TPOBOJUTH ONBITHI, MOATBEPXKIAIOIIMNE XUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEUIECTB;

- pacrno3HaBaThb ONBITHBIM IYTEM pPACTBOPOB KHUCIOT M WIEJOYEH IO U3MEHEHHMIO OKpPacKu
WHJIUKATOPa;

- XapaKTEepU30BaTh B3aUMOCBS3b MEK/Y KJIACCAMU HEOPTaHUYECKUX COCIMHEHUN;

- packpsiBaTh cMbIcl [lepuoanueckoro 3akona JI.M. Menaeneena;

- OOBACHATh (PU3UYECKHI CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMHUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIHBI U Ieproa B nepuoanyeckoi cucreme .M. Menneneesa;

- OOBSCHATH 3aKOHOMEPHOCTH W3MCHEHHUsS CTPOCHHSI aTOMOB, CBOWCTB AJICMEHTOB B TIpeleiiax
MaJibIX IEPUOJIOB U TJIABHBIX MOATPYIIIL;

- XapaKTepU30BaTh XMMHUUECKHUE JIEMEHTHI (OT BOJOPO/IA IO KaJbIMs) HA OCHOBE UX MOJOKCHUS
B nepuoanueckoi cucreme [[.1. MenzaeneeBa 1 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

- COCTaBJISITh CXEMBbl CTPOEHHUs aTOMOB IepBbIX 20 31eMEeHTOB nepuoanydeckoit cucremsr .M.
Menpaeneena;

- PaCKpbIBaTh CMBICII MOHATUM: «XUMHUYECKasl CBSI3bY, «AJEKTPOOTPUIIATEIHLHOCTDY;

- XapaKTepHU30BaTh 3aBUCUMOCTh (PH3WYECKUX CBOWCTB BEIIECTB OT THIA KPHCTALINYCCKOM
peLIETKY;

- ONIPEAEIATh BUJ XUMUUYECKON CBSI3U B HEOPTaHUUYECKUX COCAMHEHUSX;

- HW300pakaTh CXEMBI CTPOCHHUSI MOJIEKYJI BEIIECTB, OOPa30BAaHHBIX pa3HBIMH BHUIAMHU
XUMHYECKHUX CBS3EH;

- PacKpbIBaTh CMBICH MTOHSATUN «HOHY», «KATHOH», «QHUOHY, «IJIEKTPOIHUTHD», KHEIIEKTPOIUTHD,
«QIEKTPOIUTHYECKAS TUCCOLUALIU, OKUCITUTENbY, «CTEIEHb OKUCIEHUS» «BOCCTAHOBUTENbY,
«OKHCJICHHE», «BOCCTAaHOBIICHHEY,

- OINIPE/IEIIATh CTENIEHb OKHUCIICHUS aTOMa 3JIEMEHTa B COEIMHEHUH;

- PaCKpBIBaTh CMBICII TEOPUH SIIEKTPOJUTHUECKON JUCCOLUALINY;

- COCTaBJISITh YPABHEHUS NEKTPOIUTUYECKON AUCCOLMALIMM KUCIIOT, IIEJI0YE, COe;

- OOBSACHATH CYIIHOCTh MpPOIECCa AJIEKTPOIUTUUECKON TUCCOIMAIMU U PEaKIUidl HOHHOTO
oOMeHa;

- COCTaBJISITh TIOJTHBIC U COKPAIIICHHBIC MOHHBIC YPaBHEHUS PEAKIIMK OOMEHa;

- OIPEIENATh BO3MOKHOCTh MPOTEKAHUS peaKInii HOHHOTO 00OMEHa;

- IPOBOJIUTH PEAKIIMH, MOITBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB;

- ONPEEIATh OKUCIUTEIb U BOCCTAHOBUTED;

- COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUUYECKOHN pEaKIlnu;

- KTacCHu(UIIUPOBATH XUMHYECKUE PEAKITUH 10 PAa3IMYHBIM MTPU3HAKAM;

- XapaKkTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;

- TPOBOJIUTH OIBITHI TIO TIOJYYCHHUIO, COOMPAHUIO W M3YUYCHUIO XUMHUYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

- pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HOrO BEIIECTBA: YIIIEKUCIBIN ra3 1 aMMHaK;

- XapaKkTepU30BaTh B3aUMOCBA3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

- Ha3bIBaTh OPraHWYECKHE BEIIECTBA MO WX (opMylie: MeTaH, dTaH, STUJICH, METAHOJ, dTAHOI,
[JIMIEPUH, YKCYCHas KHUCJIOTAa, aMUHOYKCYCHasl KHUCJIOTa, CTeapUHOBAas KHUCJIOTA, OJICMHOBAS
KHCJIOTa, TJII0K03a;

- OLICHUBATh BIMSHUE XUMHUYECKOT0 3arpsI3HEHUS OKPY>KAIOIIEH Cpeibl Ha OPraHU3M YEJIOBEKa;



- TPaMOTHO 00paIIaThCs C BEIECTBAMU B IIOBCEHEBHON KU3HH
- ONpPEACIATh BO3MOKHOCTh IIPOTEKAHUS PEAKIMKA HEKOTOPBIX MPEICTABUTENEH OPraHUYECKHX
BELIECTB C KMCIOPOI0M, BOJOPOIOM, METAINIAMU, OCHOBAaHUSMH, FaJIOT€HAMHU.

BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:
- BBIIBUTaTh U NPOBEPATH IKCIEPUMEHTAIbHO TUIIOTE3bl O XMMUUECKUX CBOWCTBAX BEILECTB HA
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYIAaTh B XUMHUECKUE PEAKIMH, O XapaKkTepe
Y IIPOAYKTAX Pa3INYHbIX XUMHUUYECKUX PEAKIIM;
- XapaKTEpU30BaTh BEIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBAaTh IPUYMHHO-
CJIEJICTBEHHBIE CBS3M MEXKIY JAHHBIMU XapaKTEPUCTUKAMHU BELIECTBA;
- COCTaBJATb MOJICKYJSPHBIE M IIOJIHBIE WOHHBIE YPAaBHEHMS II0 COKPAIEHHBIM HOHHBIM
YPaBHEHUSIM,;
- IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA POSBIATH OKUCINUTENBHBIE UM BOCCTAHOBUTEIbHbBIE
CBOICTBA C YYETOM CTEIICHEN OKUCIICHHS JJIEMEHTOB, BXOSIIUX B €r0 COCTAB;
- COCTaBJIATb YpPaBHEHUS pEaKLUi, COOTBETCTBYIOIIMX IIOCIECJOBATEIbHOCTHA IPEBPAILEHUN
HEOPraHMYECKUX BEILECTB PA3IIMYHBIX KIACCOB;
- BBIJIBUTaTh U IIPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3bI O PE3YJIbTaTaX BO3AEHCTBUS Pa3INUHBIX
($akTOpOB HAa U3MEHEHHE CKOPOCTU XUMHUUYECKOHN peakluu;
- HUCHOJb30BaTh NPUOOPETEHHbIC 3HAHUSA JJI HKOJOTHMYECKHM TPAMOTHOTO IOBEAEHUS B
OKpYKaroILEeH Cpese;
- HCIIOJIb30BaTh NPUOOPETEHHbIE KIIIOUEBblE€ KOMIETEHLUH IPU BBINOJIHEHUH IMPOEKTOB U
y4eOHO-HUCCIIEIOBATEIbCKUX ~ 33/1a4 [0 H3YYEHHUIO CBOWCTB, CHOCOOOB TMONy4eHHS U
pacro3HaBaHMsl BEILIECTB;
- 00BEKTHBHO OLEHUBATH HH(POPMAIIHIO O BEIIECTBAX U XUMHUUECKUX MpOIeccax;
- KPUTHYECKH OTHOCUTbCA K IICEBAOHAYYHOH HHGpOpMauuu, HeT0O0pOCOBECTHOW peKiIaMe B
CpeACTBax MaccoBOi MH(OpMAaINH;
- OCO3HABaTb 3HAYEHUE TEOPETHYECKHUX 3HAHMUN M0 XMMMH JJIS IMPAKTUYECKON IESATEIBHOCTH
YeJI0BEeKa;
- co3JaBaTh MOJEIH U CXEMbI JJs peuleHus y4eOHBIX M IO3HaBaTENIbHBIX 3aJad; MOHMMAaTh
HEO0OXOUMOCTh COOJIIOICHUS TPEIUCAHNM, ITpe/lIaraéMbIX B MHCTPYKLHUAX MO UCIIOJIb30BAHUIO
JeKapCTB, CPEJCTB OBITOBOM XUMHHM U JIP.
2. Conep:xaHue y4e0HOro nmpeamera
8 knacc
Beeoenue
[Tpeamer xuMuu. MeTopl TMO3HAHUS B XUMMU: HAOJIOAEHUE, SKCIEPUMEHT, MOJIETUPOBaHHE.
Hctouynukn xumuyeckod wuH(poOpManuu, ee TMOoJydyeHHe, aHaIW3 W NPEICTaBICHUE €ro
pe3yibraroB. [ToHATHE O XMMHUYECKOM 3jeMeHTe U (opMax ero CymecTBOBAaHHS: CBOOOIHBIX
aToOMax, IMPOCThIX M CJOXHBIX BemiecTBax. lIpeBpamieHus BemiecTB. OTIMYME XUMHUYECKHX
peakuuii oT pu3nYecKux sBIeHUN. Posib XUMHM B KHU3HH YenoBeka. XeMouiaus 1 XxeMopoous.
KpaTtkue cBeneHuss U3 UCTOPHUM BO3HUKHOBEHHUS U Pa3BUTHS XUMHUU. Pojib OTEUeCTBEHHBIX
yUYEHBIX B CTAHOBJICHUU XUMHUYECKOil Haykn — paboTsl M. B. JlomonocoBa, A.M. byrneposa, I.
U. MenneneeBa. XuMHU4YecKasi CHMBOJIMKA. 3HAKHW XUMHUECKHUX 3JIEMEHTOB U MMPOUCXOKICHUE UX
Ha3BaHU. Xumuueckue Gopmynbl. MHaekcs u kKodpduunueHTsl. OTHOCUTENbHBIE aTOMHAs U
MoJieKyisipHasi macchl. [IpoBeneHue pacdyeToB MacCOBOM JIOJIM XHMHYECKOTO 3JEMEHTa B
BEIIECTBE Ha OCHOBe ero ¢opmyisl. [lepuonuueckas cucrema xumuueckux snementoB [, U.
MenneneeBa, ee CTpyKTypa: Maible M OOJbIIME MEPUOAbl, TPYNIbl U MOATPYMIHL.
[Tepuonuueckasi cucteMa Kak CIpaBOYHOE MOCOOME Ui MOJIYYEHUs CBEIECHHH O XMMHUYECKHX
AIIEMEHTAaX.
Hemonctpauuu. 1. Mogenu (mapoctep:kueBble U CTroapTa—Dbpuriieda) pa3anyHbIX TPOCTHIX U
CJIOHBIX BEILIECTB.
2. Konnekuus CTEKJISIHHON XuMU4eckor nocyasl. 3. Komneknus MarepuanoB U U3JENNN U3 HUX
Ha OCHOBE alfoMuHMs. 4. B3aumopencTBue Mpamopa ¢ KUCIOTOM U MMOMYTHEHHE M3BECTKOBOM
BOJIBI.



JlaGopatopubie ombIThl. 1. CpaBHEHHE CBOWCTB TBEPAbIX KPHUCTALIMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHME CKOPOCTHM HCIIApEHMsI BOABI, OACKOJIOHA W JTUJIOBOIO CIHMpTa C
¢GmIbTpOBANIbHOM Oymaru.

Tema 1. ATOMBI XUMHYECKUX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBAHUS XMMUYECKHX 3JeMEeHTOB. OCHOBHBIC CBEIICHHS O CTPOCHHUH
aToMoB. JlOKa3aTesibCTBa CIOKHOCTU cTpoeHus aromoB. OmbiThl Pesepdopna. [lnanerapnas
MOJIEJIb CTPOCHHUS aToMa.

CocraB aTOMHBIX fA€p: NMPOTOHBI, HEUTPOHBI. OTHOCUTENIBHAs aTOMHas Macca. B3aumocssA3b
HNOHSITUN «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI ATOMHAsl Macca.

M3MeHeHue 4yncia NpoTOHOB B sipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX 3JIEMEHTOB.
M3MeHeHne unciaa HEHTPOHOB B sjape aroma — oOpa3oBaHue wu30TonoB. CoBpeMEeHHOE
OIpEeCIICHUE NOHATUSA «XMUMHUYECKUH AiIeMeHT». M30Tonbl Kak pa3HOBHIHOCTH aTOMOB OZHOIO
XUMHYECKOI'O AJIEMEHTA.

OnextpoHbl. CTpoe€HHE DJIEKTPOHHBIX YPOBHEH arOMOB XMMHYECKHUX DJJIEMEHTOB MAaJIbIX
nepuooB. [ToHsTre 0 3aBepIIECHHOM JIEKTPOHHOM YpPOBHE.

ITlepuognueckas cuctema xumudeckux siemeHToB [I. M. MenneneeBa u CTpoeHHE aTOMOB —
(du3nyecKuil CMBICI MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'PYIIbl, HOMEpPa epUoa.
M3MeHeHne 4uclla 2JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
alleMeHTa — 00pa30BaHUE MOJIOKUTENIbHBIX U OTPULATENIbHBIX MOHOB. MoHBI, 00pa3oBaHHbIE
aTOMaMU METaJVIOB U HEMETAUIOB. [IpMUMHBI M3MEHEHUS METAINIMYECKUX U HEMETAUIMYECKUX
CBOWCTB B mepuojaax u rpynmnax. OOpazoBaHue OMHapHBIX coenuHeHHH. [loHsATHE 00 MOHHOM
cBsi3u. CxeMbl 00pa30BaHUS MOHHOH CBSI3H.

B3aumoselicTBue aTOMOB 3J1IEMEHTOB-HEMETAIJIOB MEX 1y cO00M — o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI IPOCTBIX BellecTB. KoBaJleHTHas HEMOJSpHAas XMMMUYECKas CBSA3b. DJIEKTPOHHBIE U
CTPYKTypHbIE QopMmyibl. BzaumoeiicTBue aToMOB HEMETAIUIOB MEXIY COO00M — oOpa3oBaHue
OMHApHBIX COETMHEHUH HEMETAIOB. DJIEKTPOOTpHUIaTeNbHOCTh. KoBaneHTHas OIsipHast CBS3b.
[ToHsiTHe O BaJIEHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATH KOBAJIEHTHBIE XUMUYECKHE CBSI3U.
CocraBnenue ¢popmysn OMHAPHBIX COEIMHEHHMH MO BaleHTHOCTH. HaxoxkJieHHe BaJIeHTHOCTH IO
dbopmysie OMHAPHOTO COEAMHEHUS.

B3aumoseiicTBre aTOMOB METAJIJIOB MEXTy CO00i — 00pa30oBaHuEe METAIMUECKUX KPUCTAIIIOB.
ITonsATHE O METAIIINYECKOH CBS3H.

JemoHcTpanun. Monenu aroMOB XMMHYECKMX 3JeMeHTOB. Ilepuognueckas cucrema
xuMuueckux snemeHToB J. . MennaeneeBa (paznuynbie GopMbI).

JlaGopatopHble onbIThl. 3. MoaenupoBaHue NMpUHLIKNA JASHCTBHS CKaHUPYIOIIETO0 MUKPOCKOIA.
4. WsroroBineHue MoOJeNe MOJIeKya OWHApHBIX coeauHeHuil. 5. M3roromieHue wmojaenu,
WJUTFOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOU CBS3H.

Tema 2. TIpocTble BemecTBa

[Tono>xeHne MeTaIOB M HEMETAIIIOB B [leproauueckoil cuCTEME XMMHUYECKHUX 3JIEMEHTOB

. U.MenneneeBa. Baxxneiimme mpocThie BEMIECTBA — METaUIBI (KeJIe30, ATFOMUHUHN, KAJIBITHH,
MarHuii, HaTpuil, kanmii). OOmmue ¢Qusnyeckue CBOWCTBAa MeTaIOB. BakHeiimue mpocTsie
BEII[ECTBA-HEMETAJIIbI, OOpa30BaHHBIE aTOMaMU KHUCIIOpOja, BOJAOPOaa, a30Ta, cephl, Gocdopa,
yraepoaa. MosekyIbl IpOoCThIX BEIECTB-HEMETAIIIOB — BOAOPOJA, KUCIOPOAa,

azoTa, rajgoreHoB. OTHOcuTeNbHas MoJjeKkyispHas Macca. CriocOOHOCTh aTOMOB XMMHUYECKHUX
AIIEMEHTOB K OOpa30BaHMIO HECKOJBKHX MPOCTHIX BELIECTB — AIOTPONHs. AJUIOTPOITHBIE
Monudukanuu kuciaopona, (ocdopa, onoBa. MerauMueckue M HEMETaTUYeCKHE CBOMCTBa
IPOCTBIX BemecTB. OTHOCUTENBHOCTD 3TOIO OHATHUS.

UYucno Asorampo. KommyectBo BemectBa. Moabs. MomsipHas macca. MomsipHblid  00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eTMHMIIBI U3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUTUMOJIb U
KUJIOMOJIb, MWJUIMMOJISIPHAsT W KUJIOMOJISIpHAs MacChl BEIECTBA, MWUIMMOJISPHBIA U
KHAJIOMOJISIPHBINA 00BeMbI ra3000pa3HbIX BELIECTB.

PacdeTsl ¢ Hcronb30BaHUEM MTOHATHH «KOJIMYECTBO BEIIECTBAY, KMOJISIPHAS MAccay, «MOJISIPHBIN
00BEM T'a30B», «UUCIIO ABOTAIPOY.



Hemonctpauuu. Ilomydenue ozoHa. OOpasipl 6€I0ro M Ceporo oJoBa, OEIOro M KPacHOro
docdopa. Hekotopsie MeTaliIbIl U HEMETAJUIBI ¢ KOJWYECTBOM BemiecTBa 1 moib. MosipHBIT
00beM ra3000pa3HbIX BEILIECTB.

JlaGopaTopubpie ombIThl. 6. O3HaKOMJIEHHWE C KOJUICKIMEH MeTaioB. 7. O3HaKOMJICHHE C
KOJUIEKLIUEH HEMETAJUIOB.

Tewma 3. CoelMHEHNS] XUMUYECKUX 3JIEMEHTOB

Crenenb okucienus. CpaBHEHHUE CTENEHU OKHUCICHHUS M BaJIeHTHOCTU. OmnpeneneHue CTeneHu
OKHCJICHHUS OJJIEMEHTOB B OuHapHbIx coeauHeHusx. CocraBieHue ¢opmyn OHHAPHBIX
COENMHEHHH, OOIINHA CIIOCO0 UX HA3BaHUM.

buHapHble cOeIMHEHHS METaUIOB M HEMETaJUIOB: OKCHJIbI, XJOPHUAbI, CYAb(QUIBI U Tp.
Cocrasnenue ux Gopmyn. buHapHbie cCOeTMHEHUST HEMETAIUIOB: OKCHUJBI, JIETyYUe BOJIOPOIHBIE
COCMHEHUS, MX COCTaB M Ha3BaHuda. [IpencraBuTenu OKCHUIOB: BOJAA, YIJIEKUCIBIA Tas,
HeramieHass u3BecTb. [IpeicTaBuTenu JIeTy4nX BOJOPOAHBIX COEIMHEHMI: XJIOPOBOAOPOI U
aMMHUaK.

OcHoBaHUs, UX COCTaB W Ha3BaHus. PacTBopuMocTh OcHOBaHMii B Bojue. [IpeacraBurenu
HIesIouei: TUAPOKCUABI HATpus, Kaiuus U Kanblus. [loHsTue 00 MHAMKATOpaxX U KaueCTBEHHBIX
peaKIusx.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus kucior. [IpencraButenn KHCIOT: cepHas,
consiHas, aszorHas. lloHsTme o mkane kucioTHocTy (mkana pH). M3meHeHnue oxpacku
WHIUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAHHM, UX COCTAaB U Ha3BaHUA. PacTBOpUMOCTH colieil B
Boze. [IpencraBurenu coneit: xymopua HaTpHs, kKapOoHaT U Gocdar KampIus.

AMop(dHBIE ¥ KPHCTAUIMISCKUE BEIIECTBA.

MexMoneKkynspHble B3aUMOACHCTBUS. TUIIBI KPUCTAIUIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEII[ECTB OT TUIOB KPUCTALTUYECKUX PEIICTOK.

UYuctele BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPIBIX M ra3000pa3Hbix cMmeceil. CBoicTBa
YUCTHIX BemecTB M cMmecei. Mx coctaB. MaccoBas u oObeMHasi JOJIM KOMIIOHEHTAa CMECH.
PacueTsl, cBsI3aHHBIE C UCTIOJIb30BAHUEM MTOHSITHUS <«IOJISI».

JemoncTpanuu. O0pa3ipbl OKCHAOB, KUCIOT, OCHOBAaHUI M cosieid. MoJenu KpucTamimdecKux
peIIeToK XJIoOpuaa HaTpHsl, anMmasa, okcuaa yriepoaa (IV). KucnoTHo-1enounsie HHIUKATOPHI,
W3MEHEHUE MX OKPACKH B PA3JIMYHBIX Cpefax. YHUBEPCaTbHBIH HHAMKATOP W U3MEHEHHUE €ro
OKpackH B paznuuHbiX cpenax. [llkama pH.

JlaGopaTopubie oOmbITHL. 8. O3HAKOMJIEHHWE C KOJUICKIMEH OKcuaoB. 9. O3HaKOMIIEHHE CO
CBOICTBaMH aMMHaKa.

10. KauectBeHHas peaxuusi Ha yriekucislil ra3. 11. Onpenenenune pH pacTBOpoB KHCIIOTHI,
IIEJI0YU U BOJBI.

12. Onpenenenne pH nuMOHHOTO U sI0J0YHOTO COKOB Ha cpese miojoB. 13. O3HakoMiieHUE C
KOJUJIEKIIMEN COJIEH.

14. O3HakOMIJIEHHE C KOJUIEKIIMEN BEIIECTB C PA3HBIM THUIIOM KPUCTAUIMYECKOW pPEIIETKU.
WzroroBnenune Mozenell KpUCTAIUTMUECKUX pemieTok. 15. O3HakoMieHue ¢ 00pasiioM TOpHOM
MTOPOJIBL.

Tema 4. 3MeHeHus MpoUCXOsIUE C BEIIECTBAMU

[TonsiTHe sIBIIEHUIA, CBSI3aHHBIX C U3MEHEHHUSIMH, TPOUCXOSAIIIMU C BEIIECTBOM.

SIBneHus, cBs3aHHBIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BEIIECTBA MPHU MOCTOSTHHOM
ero cocraBe, — (Qusnueckue sBieHHUSI. DU3UYECKHE SBICHUS B XHUMHUU. JUCTHILIISAINA,
KPUCTAIIIIN3AIMs, BBIIAPHBAHUE U BO3TOHKA BEIIECTB, PUILTPOBAHUE U IIEHTPUDYTHPOBAHNE.
SIBnenus, cBSI3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYECKHE peakiuu. [IpuzHaku u
YCIIOBHS TPOTEKAHUSI XUMUYECKUX peakluid. BriieeHne TemioThl U CBeTa — PeaKluu TOpPEeHHUs.
[TonsiTre 006 K30 - ¥ SHAOTEPMUUYECKUX PEAKIIHSIX.

3aKOH COXpaHEHUsi MacChl BeEIIECTB. XHMHYECKHME YpaBHEHHUS. 3HAYEHUE HHICKCOB U
koa(urmenton. CocTaBieHNE ypaBHEHUN XUMHUYECKUX PEaAKITHI.



Pacuetsl o xumMuueckuM ypaBHEHUsM. Pelenne 3a1a4 Ha HaX0KAEHUE KOJIMYECTBA, MacChl WK
0o0beMa IPOAYKTa PEaKIMH [0 KOJIMYECTBY, MAacce UM 00bEMY MCXOIHOTO BellecTBa. Pacuersl ¢
UCIIOJIb30BAHUEM IIOHATHUS «IOJSA», KOIZJAa HMCXOJHOE BEIIECTBO JAaHO B BHJE pacTBopa ¢
3aJJaHHOM MAacCOBOM JIOJIEH PAacTBOPEHHOIO BEIECTBA WM COIECPKUT OIPEACICHHYIO IOJIO
IIpUMeECeH.

Peakuun paznoxenus. IIpeacraBieHune O CKOPOCTM XMMHYECKMX peakuuid. KaranusaTopsl.
®epmenThl. Peakuuu coenunenns. Karanurtuiyeckne v HEKaTaIUTHYECKUE PEAKIIUU, OOpaTHMBbIe
U HeoOpaTuMble peakiuy. Peakiuu 3amenienus. P akTHBHOCTH METaUIOB, €r0 UCIOJIb30BAHUE
JUISL IPOTHO3UPOBAHUSA BO3MOKHOCTH ITPOTEKAHUS PEAKLMM MEXKIYy METaUIaMH U KUCIOTAMM,
peaKuuil BBITECHEHUSI OJHUX METAJIJIOB M3 PACTBOPOB MX COJIEH IPYrMMM MeTaulaMu. Peakuuu
oOmena. Peaknum HeiTpanuzanuu. YCIIOBUS NPOTEKaHHs peakiuii oOMeHa B pacTBOpax a0
KOHIIA.

THuIbl XMMUYECKUX PEaKLUN Ha IIPUMEpPE CBOMCTB BOJbIL. Peakuus pasiioxeHuss — 3JIEKTPOIIU3
BOozbl. Peakuyuy coenquHeHNss — B3aMMOJCHCTBHE BOJBI C OKCHJAMU METaIOB U HEMETAJUIOB.
VYcnoBue B3aUMOACUCTBUS OKCUA0B METAUIOB U HEMETAJLIOB ¢ BOIOM. [IoHATHE «TUAPOKCHIBIY.
Peakiuu 3amMerieHus — B3aUMOJAEWCTBUE BOJABI ¢ MeTallaMu. Peakuuu oOMeHa — THIpPOIIU3
BEILECTB.

Jemonctpauuu. [Ipumeps! ¢uznyeckux sBiIEHUI: a) MiaBiieHUe NapaduHa; 0) BO3roHKa Moja
Wi OCH30HHON KHUCIIOTHI, B) PacTBOPEHHE OKpAIICHHBIX coJyied; T) Iuddy3us TyMIHCTHIX
BEIIECTB C TOpALICH JaMIOuKHd HakanuBaHus. IIpumepsl XMMHUYECKMX SBJICHMI: a) rOpeHue
maruusi, (ocdopa; 0) B3aUMOACHCTBUE COJSHOW KHUCIOTBI C MpPamMOpOM HWJIH MEJIOM; B)
nonydenue ruapokcuna meau (II); r) pacTtBopeHue mogyd4eHHOro I'MIPOKCHAA B KHUCIOTax; 1)
B3aumojeiicteue okcuga menu (II) ¢ cepHOM KHCIOTON mHpHU HarpeBaHUU; €) Ppas3JIOKEHUE
HepMaHraHaTa Kajus; ) pas3jiosKeHHe ePOKCUaa

BOJIOpOJIa C IIOMOINBIO JMOKCHJIA MapraHia M Karajassl KapTodens WIM MOPKOBH; 3)
B3aUMo/IefiCTBHE Pa30aBIEHHBIX KUCIOT C METAIJIAMH.

JlaGopaTtopubie onbIThl 16. [IpokaninBanue Meau B TUTaMEHU CIIUPTOBKU. 17. 3aMmelienne Meau B
pactBope xiopuna meau (1) sxenesom.

Tewma 5. [Ipaktukyml.

IIpocreiimue onepanuu ¢ BEIECTBOM

1. IlpaBuna TeXHUKH O€30MACHOCTH IpU paboTe B XuMU4eckoM kabunere. [Ipuemsl oOpareHus
¢ J1abopaTopHbIM OOOpYJOBaHMEM M HarpeBaTelbHbIMU npubopamu. 2. HaOmronenus 3a
W3MEHEHHUSMHU, TPOUCXOASAIINMHU C TOPALIEH CBEUOH, M UX ONMUCaHHUE (JJOMAIIHUN SKCIIEPUMEHT).
3. AHanu3 NOYBBI U BOJBI (JOMAIIHUM sKcnepuMeHT). 4. [Ipu3Haku XUMHUECKUX peakuuil. 5.
IIpuroroBnenue pacTBopa caxapa M pacdeT ero MacCOBOM JJOJIM B paCTBOPE.

Tema 6. PactBopenue. PactBopsl. CBolicTBa paCTBOPOB 2JIEKTPOIUTOB

PactBopenue kak ¢uznko-xumuueckuid nporecc. [loHaTtue o ruapatax ¥ KpuUCTaIJIOTUApPATaX.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPJBIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACHIIICHHBIE M IIEPECHIIMICHHBIE PAaCTBOPBI.
3HaueHUE pacTBOPOB JJIsl IPUPOJIBI U CEIBCKOT0 XO35AMCTBA.

[TonsiTrie 00 3JEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOIUTHI MU HEIIEKTPOIUTHL. MexaHu3m
JUCCOLMAIMI 3JIEKTPOIIUTOB C PA3IMYHBIM XapakTepoM CBs3H. CTENeHb AIEKTPOJIMTUYECKON
nuccouranuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.

OcCHOBHBIE TIOJOXEHUS TEOPUU DJIEKTPOJIUTHUECKON Juccounanuu. VoHHBIE ypaBHEHMS
peakuwmii. Peakiiun obmMeHa, uaymme 10 KOHIIA.

Knaccugukarus HOHOB ¥ X CBOMCTBA.

Kucnorel, wx xnaccubukamus. Jluccomumanus KHCIOT W HX CBOWCTBA B CBETE TEOPUU
NIEKTPOJINTUYECKON  IUCCOLMAalMU. MOJIEKYJIsIpHBIE W HWOHHBIE YPaBHEHUs pEaKLHUM.
B3anmoneiicTBre KHUCIOT € MeTaulaMHu. OJIEKTPOXUMHUYECKUN PAJl HANPSHKEHUHA METaJIOB.
B3anMopnencTBue KUCIOT C OKCHJaMU METAJIOB. B3anMonencTBre KUCIOT C OCHOBAHUSIMU —
peaknus HeWTpanu3anuu. BzammomelcTBHe KHCIOT ¢ coisiMd. Vcmosb3oBaHue TaOIUIIBI
pPacTBOPUMOCTH AJIs1 XapaKTEPUCTUKN XUMUYECKMX CBOMCTB KUCIIOT.



OcHoBanus, ux kiaccugukanus. Jlucconnanuss OCHOBAaHMM M HMX CBOICTBa B CBETE TEOPUH
AJIEKTPOJUTUYECKON NHccounanuu. B3auMopnelcTBue ocHoBaHuM ¢ cosiimu. Mcmosib3oBaHue
TaONUIBI  PACTBOPUMOCTH ISl  XApaKTEPUCTUKU  XMMHYECKUX  CBOMCTB  OCHOBAHMIA.
Bs3auMozeiicTBre nieouel ¢ OKCUIaMy HEMETAJIOB.

Conu, MX JAWccolLManMsi U CBOMCTBA B CBETE€ TEOPUU DIIEKTPOIUTHUYECKON TUCCOIUAIUU.
B3aumopeiicTBue coseil ¢ MetaiiaMu, 0OCOOCHHOCTH 3THX peakiuil. BzaumopaeicTBue coneit ¢
cosisimu. Vcnonb3oBanue TaOIHIbl pACTBOPUMOCTH JJII XapAKTEPUCTUKU XMMHYECKUX CBOMCTB
coJieit.

O06o006muieHne cBeieHnit 00 OKCHIaxX, NX KiIacCu(UKAIMN U CBOUCTBAX.

'enetnueckue psanpl MeTalla M HeMeTaula. ['eHeTHYeckas CBsI3b MEXKIY KiaccaMu
HEOPTraHUYECKHUX BEIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OmnpeneneHne CTereHeld OKUCICHHS JJIs 3JIEMEHTOB, 0Opa3yIOINX BEIIECTBA PA3HBIX KJIACCOB.
Peakiun MOHHOTO OOMEHAa M OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIC peakuuu. OKUCIUTENh W
BOCCTAHOBUTEJb, OKHCIEHHE W BoccTaHOBieHHE. (COCTaBlIeHUE YpaBHEHUN OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIMA METOJIOM 3JIEKTPOHHOTO OaiaHca.

CBoiicTBa TPOCTHIX BEHIECTB — METAUIOB W HEMETaUIOB, KHCJIOT W COJIEM B CBETe
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hemonctpanuu. VcnbiTaHue BEIIECTB U MX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTh. 3aBUCUMOCTh
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHUEHTpalUH. J[BH>KEHHE OKpalEHHbIX UOHOB B
NIEKTPUYECKOM M0Je. B3aumonencTBue NUHKA C CEpOM, COJSHON KHCIOTOW, XJIOPUAOM MEIu
(IT). T'openne maruus. B3anmoeiicTBrE XJIOPHOM U CEPOBOIOPOTHOM BOJIBI.

Jlaboparopubie omnbIThl 18. B3anMoelicTBue pacTBOPOB XJIOpUAA HATpUsS M HUTpaTa cepedpa.
19. Ilonydyenne HepacTBOPUMOIO THAPOKCHIA U B3auMoJelcTBHE ero ¢ kucioramu. 20.
BzaumoneiicTBre KHCIOT ¢ OCHOBaHUAMU. 21. B3anmoaelcTBHE KHCIOT C OKCHAAMH METAJIJIOB.
22. BsaumopmelicTBHe KHUCIOT ¢ MeTaiamMu. 23. BzamMonelcTBHE KHCIOT C COIIMH. 24.
BsauMmogeiictBue 1eiioueii ¢ kuciaoTaMH. 25. B3anmMmopelcTBHME IIENIOYEN € OKCHAAMHU
HemeTayioB. 26. BsaumopeiictBue menoued ¢ comsamu. 27. IlomydyeHme u  cBolicTBa
HEpacTBOPHMBIX OCHOBaHMiA. 28. B3aumoneicTBHE OCHOBHBIX OKCHJOB C KHCIOTaMu. 29.
B3auMozneiicTBe OCHOBHBIX OKCHIOB ¢ Bojoi. 30. B3aumomeicTBHe KHUCIOTHBIX OKCHIOB C
menoyaMu. 31. B3aumoaeiicTBre KUCIOTHBIX OKCHAOB ¢ Bomoil. 32. B3anMmoneiicTBue conel ¢
kuciaotaMu. 33. BzauMmogeiicTBue coeil ¢ menouaMu. 34. BzanMonelcTBue coneit ¢ colnsaMu. 35.
BzaumopeiicTBue pacTBOPOB COJIEH

C MeTaJjIaMH.

Tema 7. Ilpaktuxym 2. CBolicTBa pacCTBOPOB IEKTPOJIUTOB

I. Wounble peakuuu. 2. YcIoBUS TEUYEHUS XUMHUYECKHUX PEAKUUNA MEXAY pacTBOpaMH
AIIEKTPOJIUTOB 70 KoHIA. 3. CBOWCTBAa KHUCJIOT, OCHOBaHWH, OKCHAOB M coieil. 4. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

[Ipu 1ByX94acOBOM IJTAHUPOBAHUHU ITPOBOIUTCS TOJIHKO TIPaKTHYECKass padbora 4.

PesepBHOE BpeMsi—3— 4. (BO3MOKHOE HCIIOH30BAHKE: IPOCKTHASI IEATEIILHOCTD )

9 kaacc

OO0Oy4eHre XUMUH PeaTn3yeTcs MO0 CIEIYIOIINM pa3/ieiaMm:

IHoBTOpeHue u 0000mIeHNe cBeeHU I M0 Kypcy 8 kiacca. Xumuuyeckue peakuuu (5 1)

bunapusie coenunenus. Okcuasl cosieobpasyronie u HeconeoOpasyromme. ['uapoKCHabL:
OCHOBaHUS, aM(OTEepHBbIE THAPOKCHIBI, KHCIOpOcoAepKanue KuciaoTel. CpemHue, KHUCIBIE,
OCHOBHEIC COJIH.

O06o01eHre CBeIeHN 0 XUMHUYECKUX peaknusax. Kiraccuukammss XuMHYIeCKuX peakIuil mo
pa3IMYHBIM MPU3HAKAM: COCTaBY, YHCTY PEarupyOMX U 00pa3yIONINXCcs BEIIECTB, TEIJIOBOMY
abdexTy, oOpaTUMOCTH, W3MEHECHHMIO CTENEHW OKHUCIEHHUS, arperaTHOMy COCTOSIHHIO,
MCIIOJIb30BAHUIO KaTaIN3aTopa.

[ToHsITHE O CKOPOCTH XUMUUYECKON peakiuu. PakTopsbl, BIUSIONINE HA CKOPOCTh XUMUYECKON
peakunu. Katanus.



XumMuyeckue peakuuu B pactsopax (10 4)

[TonsiTe 00 SMEKTPONMTUYECKONW AMCCOMMAIMH. DJIECKTPOJHUTHI U HEINEKTPOIUTHI. CTETeHb
AIIEKTPOIUTUIECKON Auccoruaiy. CHIIbHBIC U CIIA0BIC DJIICKTPOIIUTHI.

OcHoBuble nooxenus TOJl. Knaccudukarus HOHOB U X cBoicTBa. KUCIOTHI, OCHOBaHUS U
COJIM KaK 3JIEKTPOIHTHI. X Knaccudukaus u Tucconuaus.

OO01re XMMHYECKHUEe CBOIMCTBA KUCIIOT: U3MEHEHHE OKPACKU MHIAUKATOPOB, B3aUMOJICHCTBUE
C MeTaJyIJaMH, OKCHJAaMH W THUJIPOKCHUIAMU METAJUIOB, U COJIAMH. MOJIEKYyJIsIpHbIE U HOHHbIE
ypaBHEHHUS peakiuil. Psii akTHBHOCTH METaJUIOB.

OO0mme XMMHUYECKHE CBOMCTBA WIEJIOYEH: B3aUMOJEHCTBHE C KHUCIOTaMH, OKCHJIaMU
HEMETAJUIOB, colisiMu. OOIIMe XUMUYECKUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHHUU.

OO0me XMMUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJCHCTBUE C KUCIOTAMH, IIEI0YaMH,
COJISIMHU, MeTaJulaMu. B3anmoseiicTBie KUCIIBIX COJEH C MIEII0YaMHU.

['maponus. I'uaponau3 conu CHIIbHOTO OCHOBaHUSA U ¢1a00i KHCIOThL. [ uaponu3 conu cinaboro
OCHOBaHUS U CHJIbHOM KHCIOTHI. Bomopoanslit nokazarens (pH).

CBolicTBa KHCJIOT, OCHOBaHM, OKCHIOB U cotielt B cBere TO/] u npencraBnenuit o6 OBP.

IIpakTnyeckue padboTbi:

Pemienne skcniepuMeHTANIBHBIX 33124 110 TEME «DIEKTPOIUTUUYECKAS TUCCOIIUAIIUS.

HemeTanbl u ux coequHeHus (25 4)

Crpoenue aToMOB HeMeTauloB M ux nojoxeHue B [ICXD. Psnx anekTpooTpuLiaTenbHOCTH.

KpI/ICTaJ'IJII/I‘ICCKI/Ie pPCUICTKU HCEMCTANIIOB — IIPOCTBIX BCHICCTB. duszndyeckue CBOMCTBA
HEMCTAJIJIOB. O6HII/I€ XHUMHUYCCKUC CBOICTBa HEMCTAJIJIOB: OKHCJINTCIIBbHBIC u
BOCCTAaHOBUTCJIIBHBIC.

['anorensl, CTpoeHHME HX AaTOMOB M MOJIEKYJ. DU3NYECKME U XHMHUYECKHE CBOMCTBA
rajyioreHoB. HaxoxaeHue rajioreHoB B MPUPOJAE U UX MoilyueHue. buonoruueckoe 3HaueHUE U
IPUMEHEHHE TaJIOT€HOB.

["amoreHoBOJOpOIBI M COOTBETCTBYIOIME MM  KHCIOTBI:  IUIABUKOBAas,  COJIsHAfd,
OpomoBOJOpO/IHas, MOAOBOAOpOoAHas. ['amoreHuapl. KauecTBeHHBbIE peaklMyM Ha TaJOreHH-
MoHbI. [I[puMeHenne coeIMHEHNH TalOreHOB.

Ob6mass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. Cepa B mnpupoie U €€ IOoJydeHHe.
AnnotponHele MoaudUKaMK cepbl W UX CBOHCTBA. XHMMHMUYECKHE CBOICTBa cephl U €&
IIPUMEHEHUE.

CepoBo1OpOJI: CTpOEHHE MOJEKYJbl, (PU3NYECKHEe M XMMHUYECKHE CBONCTBA, MOJIy4YEHHE U
3HaueHue. CepoBogopoaHas kuciota. Cynbpuasl U ux 3HadeHue. JIIoMuHOPOpPHI.

Oxcup cepsl (1V), cepaucras kucnora, cynspaTsl. Kpucramioruapars.

CepHast KHCIIOTa KaK CHUJIbHBIA 3yeKTponuT. CBolicTBa pa30aBICHHONW CEpHOM KHCIOTHI.
KauectBeHHast peakius Ha Cynb(aT-HuoH.

OO6mrast xapakTepucTHKa 3JeMeHTOB VA-Tpynmbl. A30T, CTPOCHHE €r0 aToMa M MOJIEKYJIBI.
@usznyeckue M XHUMHUYECKHME CBOMCTBA M NPUMEHEHHE a30Ta. A30T B MNPUPOAE U €TI0
Ouosoruueckas poJb.

AMMHaK, CTpOCHHE MOJEKYIbl U (QU3NYECKHe CBOMCTBAa. AMMHaudHas BOJa, HAIIATHIPHBIN
CIUPT, TUJIpAT aMMHUAaKa.

JloHOpOHO-aKLIENTOPHBI ~ MeXaHW3M  O00pa3oBaHMA CBSI3M B KAaTHOHE  aMMOHMSL.
BoccranoBurenbHbie cBoMcTBa ammuaka. Conv aMMOHHS M WX TNpuMeHeHue. KadecTBeHHas
peakius Ha KaTHOH aMMOHHSI.

Oxkcuppl a30Ta: HECOJIe00pa3yrolue U KUCIOTHBIE. A30THCTasi KUCIIOTa U HUTPUTHL. A30THas
KHCJI0Ta, €€ MOJIy4eHHE U cBoiicTBa. HuTpatsl.

dochop, crpoenne atoma u amtorpornus. Pochuasl. DPochun. Oxcua dochopa (V),
docdopnas kucnora. Docdarsl.

OO61mas xapakTepucTruka 31eMeHTOB |V A-rpynmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, TPOCTHIX
BEILIECTB M COCIMHEHHM B 3aBUCUMOCTH OT TNojioxkeHHs 3ineMeHToB B [ICXD. VYrmepon.
AnnorponHeie MoaudUKaMK yriepoaa. AmncopOuus. XWMHUYECKHE CBOWMCTBA YIJIepoja.
Kokcoxummuueckoe Ipou3BOJCTBO U €ro npoaykius. Kapoumsl.



Oxcun yraepona (I1): ctpoenue mosekysibl, moiay4ueHue u cBoiictBa. Oxcua yriepona (1V):
CTPOEHUE MOJICKYJIbI, MMOJYYEHUE U CBOMCTBA. YToJibHasi KuciaoTa. Cojid YyroJibHOM KHUCIOTHI:
KapOOHATHI U TUAPOKapOOHATHI. TeXHUYECKask ¥ MUIIEeBAs COJa.

Oprannyeckast XUMus. YTIEBOIOPOABI.

Meran, 2TaH, NOpomaH Kak NpEIelbHbIE YIVIEBOAOPOJbl. OTWUJIEH M alETUJIEH Kak
HenpeaeabHble yriaeBogopoasl. CTpyKTypHble (GopMyiibl BemiecTB. ['opeHue yrieBogopoioB.
Peakuuu nerupupoBaHust IpeAEIbHBIX YIIIEBOAOPOIOB.

Crupthl. DTUIOBBII CHHMPT, €ro MOJy4YeHHE, NPUMEHEHHE M (U3UOJOTMUYECKOe JIEHCTBHE.
TpexaToMHBIH COUPT MIMLIEPUH. YKCYCHAsI KACIOTA KaK MPEICTaBUTEIh KApOOHOBBIX KUCIIOT.

Kpemuuii: crpoenue aroma W HaxoxiaeHue B npuponae. Cwamuuasl v cuwiadH. CBOHCTBa
kpemuus. Oxcua kpeMuus (1V). KpemHueast kuciiora u ee Coiu.

ITpon3BoncTBO crekia u neMeHTta. IIpogykuys CUIMKAaTHOM MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dhasuac. OnTuueckoe BOIOKHO.

Hemeranns! B npupojie. @pakimOHHAs NEPErOHKA JKUAKOTO BO3/1yXa KakK CIOcO0 MOTy4eHUs
KHCIOposaa, as3ora, aproHa. llomyuenuwe ¢ocdopa, KpemHHUs, XJIOpa, HOAA. IIEKTPOIH3
pacTBOpPOB.

[TosyueHue cepHOl KUCIIOTHI: ChIPbE, XMMHU3M, TEXHOJIOTUYECKAsi CXEMa, METOJ KUIIAILIEro
cJ10s1, MPUHLMIIEI TerioooMeHa. [lpotuBoToka, nupkynauuu. Oneym. IlponsBoacTBo aMMmuaka:
CBIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMA.

IIpakTnyeckue padboTbi:

W3yyeHnue CBOMCTB COJISTHOW KUCIIOTHI.

N3ydeHue CBOKWCTB CEpHOM KUCIIOTHI.

[ToryueHue amMmmuaka v U3y4eHHE €ro CBOICTB.

[Tonydyenue yrinekucnoro raza. KauectBenHas peakiusi Ha KapOOHaT-MOHBI.

MeTtasuibl u ux coequnenus (17 4)

ITonoxxenne metainos B IICXD. CtpoeHne aToMOB M KPUCTANIOB METAJIIIOB. MeTamndeckas
CBS3b M METaJNIMYecKas KpUcTajulnueckas pemrerka. Ousznyeckue cBoWCTBa MeTalIoB. YepHbie
Y 1IBETHBIE METAJUIBI.

Mertannbel Kak BOCCTAaHOBUTENH. DJIEKTPOXUMUYECKUHN psj HampspkeHuid. B3aumoneiicTBue
METAJIJIOB C HEMETAJIJIAaMH, OKCUJAMH, KUCJIOTAMH, COJISIMU. AJIFOMUHOTEPMHUSL.

OO6mass xapaktepuctuka 371eMeHToB |A-rpynnbsl. OKCHIBI W THAPOKCHIBI IIEIOYHBIX
METAJIJIOB, UX IOJIyYE€HUE, CBOMCTBA, IPUMEHEHHNE. BakHelre cony MEeNoYHbIX METaIOB, HX
3Hau€HUE B MPUPOJIE U KU3HU YETIOBEKA.

OOmast  xapakrepuctuka  sneMeHToB  ||A-rpynmbel.  Oxcuiael W TUAPOKCHIIBI
LIEJIOYHO3EMENBHBIX METAUIOB, HMX IIOJIy4eHHME, CBOWMCTBA, NpPUMEHEHWEe. BaxHelmmue couun
I1€JI0YHO3EMENIBHBIX METAJIIOB, MX 3HAYEHHE B IMPHPOJIE U KU3HU uenoBeka. KapOoHaTel u
TUAPOKAapOOHATHI KaJIbIIMS.

BpemeHHas U MOCTOSIHHAS KECTKOCTh BOJIbL. CIIOCOOBI yCTpaHEHUs] BPEMEHHOU >KECTKOCTH.
CrniocoOsbl ycTpaHEeHHS TOCTOSIHHON KECTKOCTH.

CoenuHeHHs allOMUHHMS B TpHpoJe. XHUMHUYECKHE CBOWCTBA amoMUHHUS. OCOOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aMQOTEpHbIX coeluHeHul. Baxknelme coan aatoMuHus
(xnopun, cyabdar).

OcobenHocTu cTpoeHUs aroma xene3a. JKenezo B mpupoje. Bakneitmme pyasl sxenesa.
[Tomyuenue uyryna u cranu. Oxcunsl u ruapokcunsl xeneza (1) u (11). Conu xeneza (1) u
(11). O6GHapyxeHue KaTHOHOB jkele3a B pacTBOpe. 3HAUCHHE COSTUHECHUIT Keesa.

Koppo3us razoBas (XuMudeckas) M dJIEKTPOXUMHYECKas. 3aIlUTa METaUIOB OT KOPPO3HH.
Meramet B npupozae. Ilonatne o wmerammypruu. UYepHas u  LBETHas MeTaJLTyprusl.
[TupomMeranmyprusi,  TMAPOMETALUTyprusi,  JIEKTpoMeTauryprus.  JlomeHHbIi  mpouecc.
[TepepaboTka yyryHa B CTaib. DIEKTPOIN3 PACIIIIABOB.

IIpakTH4eckue padboThbI:

JKecTKoCTh BOJBI M CITOCOOBI €€ YCTPaHEHMS.

Peuienne skciepUMEHTANBHBIX 3a1a4 110 TeMe «MeTalbl».



XuMHA M OKpY:Kaomas cpeaa (2 4)

Crtpoenne 3emun. XuUMHUYECKHH cocTtaB 3emud. [opHbie mopoabl. MuHepanbl. Pynebl
Ocanounble ropHble noposl. Ilone3Hble neckonaemsle.

VCTOYHNKHM XMMHYECKOIO 3arpsi3HEHUs] OKpyxkarolied cpeabl. [71o0anbHble 3K0JIOrHYECKHe
npoOnemMbl yenoBedecTBa. (O30HOBBIE JBIpbl. MeEXIyHapOJHOE COTPYAHUYECTBO B 00JACTH
OXpaHbl OKPY>KAIOIIEH Cpelbl OT XUMUYECKOTO 3arpsi3HEHUs. «3€IeHast XUMUSD.

O0o0menne 3HaHUI 0 XMMHHU 32 Kypc OCHOBHOM 1KoJbl. IloaroroBka k OcHoBHOMY
rocyaapcrBeHHomy 3k3ameny (OI'J) (7 )

CrpoeHue aroma B COOTBETCTBHUM C IIOJOKEHHMEM XHMHueckoro syemeHta B IICXDO.
CrpoeHue BemecTBa: XMMHUYECKasl CBSA3b M KPUCTAJUIMYECKAs PELIETKA. 3aBUCUMOCTH CBOMCTB
00pa30BaHHBIX JIEMEHTAMU MPOCTHIX BELIECTB OT MoJiokeHus 351eMeHToB B [ICXD. Tumnonorus
HEOPraHMYECKUX BEILECTB, pa3/iel]eHUe UX Ha KJaccel U rpynnsl. [IpeacraBureny.

IIpu3Haky M ycioBUs NPOTEKAHUSI XUMHUYECKUX peakuuil. TUIIOIorus XuMHUYECKUX peakLun
[0 PA3JIMYHBIM ITpU3HaKaM. Peakuu nonnoro oomena. OBP.

XUMUYECKHUE CBOMCTBAa MPOCTBIX BEUIECTB. XapaKTEpPHbIE XMMHYECKHE CBOWCTBA
C0JIe00pa3yoIUX OKCUIOB, THIPOKCUIOB, COJIEH.

Pe3epBHoOe Bpems (2 1)

8 kiacc

[Tpaktukym 1. IIpocreiimue onepanuu ¢ BemecTBOM 34

Ilpakmuueckaa paboma Nel IlpaBuina TeXHUKH O€30MaCHOCTH Ipu paboTe B XUMHUYECKOM
kabunere. Ilpuemsr oOpamieHusi ¢ 1a0OpaTOpHBIM OOOPYIOBAHHMEM U HarpeBaTebHBIMU
puOOpaMHu.

Ipaxmuueckas paboma No2 TIpu3Haku XUMHUYECKUX PEAKIIHH.

Ilpakmuueckaa paboma Ne3 IlpurotoBieHue pacTBopa caxapa M pacueT ero MacCoBOH J10JIU B
pacTBope.

Homawmnuti sxcnepumenm: 1.HaOmroneHust 3a M3MEHEHMSMH, NPOMCXOSAIIMMHU C Tropsiien
CBEUOM, U MX OMKCaHue. 2. AHaIN3 IMOYBLI U BOJBL.

[TpakTukym 2.CBOICTBa pacCTBOPOB JIEKTPOIUTOB 14

Ipakxmuueckas paboma No4 Penienne sKcriepUMEHTaIbHBIX 33/1a4.

9 kiacc

[Tpaktuxym 1. CBOMicTBa METAJIJIOB M MX COEAMHEHUN 24

Ilpakmuueckaa paboma Nel PerieHue 5KCIepUMEHTAIBHBIX 3a/Jad Ha paclo3HaBaHUE U
MOJIy4YE€HUE COESAMHEHUI MeTaoB (24).

[TpakTukym 2. CBOICTBa COEIMHEHNI HEMETAIUIOB 34

Ilpakmuueckaa paboma Ne2 PemeHue sKcnepUMEHTalIbHBIX 3anad mo Tteme «lloarpymnma
TaJIOTEHOB.

Ilpakmuueckaa paboma Ne3 PemeHue sKCIepUMEHTalbHBIX 3a1au mo Teme «lloarpynma
KHCIIOpOJIay.

Ilpakmuuecxas paboma Ne4 [lonyyenue, coOupanue u pacrno3HaBaHUE Ta30B.

3.TemaTuyeckoe NJIAHUPOBAHUE

8 kaacc
Ne Tema Koi-Bo
4acoB
1 Beenenne 4+2=6
2 ATOMBI XUMHYECKHX JIEMEHTOB 9
3 [TpocTeie BemecTBa 6
4 CoeMHEHNs] XUMHYECKUX JJIEMEHTOB 14 +3=17
5 W3menenus, mpoucxo Isiimue ¢ BeeCTBAMA 12+1=13
6 PactBopenue. PactBopel. CBOWCTBA JIEKTPOJINTOB 18+1=19
Htoro 70
9 kJaacc

‘ Ne ‘ Tema ‘ Kon-Bo




qacoB

1. [ToBTOpeHne m 00OOIIEHHWE CBENSHWH MO Kypcy 8 Kiacca. 5}
XHUMHYECKUE peakiuu (
2. XVMMHYECKUE PEAKIIMK B PACTBOPAx 10
3. Hewmerasuiel 1 uxX coeTMHEHUS 25
4, Mertamiel 1 UX cOeTUHEHUSA 17
5. XHUMHS ¥ OKpYKaromias cpeia 2
6. O06o001eHre 3HaHUI 0 XMMUU 32 KypC OCHOBHOM IITKOJIBI. 7
[TonroroBka Kk OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY
(0I'9)
PesepsHoe Bpems (2 u) 2
Htoro 68




