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IMosicuuTeIBLHAS 3aIMCKA

OcHOBOW 1711 COCTABJICHUS JaHHOU MpOrpaMMebl siBiisieTcsi [IpuMepHasi mporpaMMa Mo XHMHH,
pabouas mporpamma «Xumusi 7 — 9 / cocr. X46 T.JI./ cocr. 'ambyprieBa, — 3-e¢ u3gaHue,
crepeornn. — M.: Jlpoda, 2015.-159» k Jluaum yueOnukoB O.C. T'aOpuensHa. JluHum
cooTBeTcTBYIOT {DenepanbHOMy TOCyIapCTBEHHOMY O00pa30BaTeIbHOMY CTaHIAPTY OCHOBHOTO
obmiero obpaszoBanusi, ogo0penst PAO u PAH, umeror rpud «PekoMeH10BaHO» BKIIIOUEHBI B
dbenepanbHpIi TIepeueHb yuyeOHUKOB. I[Iporpamma paccumtana Ha 136 4gacoB; 8 kimacc — 68
yacoB; 9 kiracc — 68 4acos;

HN3yyeHnne XuUMHMM Ha CTYINIEHM OCHOBHOIO o00mero o0pa3oBaHMsi HAINPaBJEeHO Ha
JAOCTHKEHH e CJIeAYIOIIUX 1eJIeii:

° OCBOEHHE BaXHEHINNX 3HAHUNA 00 OCHOBHBIX IOHSATHSIX M 3aKOHAX XMMHM, XUMHAYECKOHN
CUMBOJIVKE;
° OBJIaJICHUE YMEHUSIMH HAOMIOaTh XUMHYECKHE SBJICHHS, MPOBOAUTH XUMHUYECKHI

OKCIIEPUMEHT, MPOU3BOJUTH pPACUCThl HAa OCHOBE XUMHUYECKHX (OpPMYIT BEIIECTB H
YpaBHEHUU XUMHUYECKUX PEaKLUi;

o pa3BUTHE IMO3HABATENbHBIX MHTEPECOB M MHTEIIEKTYaJbHBIX CIOCOOHOCTEM B mpolecce
IPOBEIEHUSI XUMHMUYECKOI'O 3KCIIEPUMEHTa, CaMOCTOSTEILHOIO MPUOOPETeHHs] 3HAHUH B
COOTBETCTBUH C BO3HUKAIOIIMMH KU3HEHHBIMHU ITOTPEOHOCTSAMU;

o BOCIIUTAaHHE OTHOUIEHUS K XMMHUHU KaK K OAHOMY M3 (yHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY O0Ie4YeI0BEYECKON KYIbTYPBI;

. MPUMEHEHUE MOYYeHHBIX 3HAaHUM U YMEHUH JI7Is1 6€30MacHOr0 UCIOIB30BaHUS BEUIECTB U
MaTcpHraJioB B 6BITy, CETbCKOM XO34iCTBE M Ha IMPOU3BOJACTBEC, PCIICHHUA IMPAKTUUCCKHUX
3a/1a4 B MOBCEJHEBHOM KU3HU, MPEAYNPEXKICHUS SIBICHUN, HAHOCSIIMX BpEJ 310POBBIO
YEeJI0BEKa U OKPYKalollen cpelie.

Mecto yueOHoro mpeamera B yueOHoM 1iane. OcoOGHHOCTH CONEpKaHUSA Kypca «XHUMHS»
SBIISIOTCS TJIABHOW MPUYMHOM TOTO, 4TO B 0a3uCHOM y4eOHOM (0Opa3oBaTENbHOM) MIIaHE ATOT
Hpe]lMeT IIOABJISICTCS ITOCJIICAHUM B pSII[y eCTeCTBeHHO-Hay‘-IHI)IX JUCIHUIIINH, HOCKOJ’II)Ky IJId €ro
OCBOEHUSI IIIKOJILHUKH JTOJKHBI 0071a1aTh HE TOJIBKO OMPEAEICHHBIM 3aI1acoM MpeIBAPUTEIbHBIX
eCTeCTBeHHO-HaquBIX 3H3HHI>1, HO U JOCTATOYHO XOpOHIO paSBI/ITBIM a6CTpaKTHI)IM
MmeinuieHneM. OOpa3oBarenbHas MporpaMMa Mo XMMHUHU JUIE OCHOBHOTO O0IIero oOpa3oBaHUs
COCTaBJICHAa M3 pacuera 4acoB 2 4acoB B HeAeno B 8 m 9 kiaccax. Peanmuzanust JaHHOU
MpOrpaMMbl  CIIOCOOCTBYET HCIOJIB30BAHUIO Pa3HOOOpa3HBIX (OpM OpraHu3alnuud y4eOHOTO
mporiecca, BHEIPCHUIO COBPEMEHHBIX METOJIOB OOyYEHHsS] W TIEAarormuecKuX TEXHOJOTHH.
OO6yuenue Benércs no yuebnuky O.C.I'abpuensHa.



YueOHO — TeMaTHUYECKHI IJIaH

Kuaace KoimuecTBo Tembl aBTOPCKOI POrpaMMBbl KoimmuecTBo
JacoB KYypca XUMHUH IJIsi OCHOBHO# YacoB
IIKOJIbI
Bsenenue 8 knacc 5
ATOMBI XUMHYECKHUX DJIEMEHTOB 10
8 68 ITpocTeie BemecTBa 7
KJ1acc CoenyHeHnsT XUMHUYECKAX 14
3JIEMEHTOB
W3meHenus, mpoucxoasIne ¢ 13
BEIIIECTBAMU
PactBopenue, pacTBOpbI 19
Benenue 9 kracc 6
MerTannsl 18
HemeTamnsl 26
9 68 Oprannueckne COeTMHEHUS 10
KJ1acc O00011eHrE 3HAHUI 10 XMMHU 34 8
KYPC OCHOBHOM IIKOJIBI

IIpakTuyeckue 3aHATHS 10 XUMHHU
8 kiace
IIpakTukym 1. [Ipocreiiimme onepanuu ¢ BEILECTBOM 34
Ilpakmuuecxas paboma Nel [lpaBuna TeXHUKHA 0€30MACHOCTH MPU PadOTE B XUMHUYECKOM
kabuneTte. [Ipuembl oOpatieHus ¢ 1a60pPaTOPHBIM 00OPYIOBAHUEM U HAarpeBaTEIbLHBIMU
npudopamu.

Ipakxmuueckasa paboma N2 lpru3Hakyu XUMHUYECKUX pEaKIUil.

Ilpakmuuecxas paboma Ne3 [IpurotoBieHne pacTBOpa caxapa M pacdeT ero MaCCOBOM JIOJIH B
pacTBope.

Jomawnuti sxcnepumenm. 1. HabmroaeHust 3a U3MEHEHUSMH, TIPOUCXOISAIITUMHU C TOPSIICH
CBEUOM, ¥ MX OIKMCaHue. 2. AHaIN3 ITOYBEI U BOJIBL.

IIpakTukym 2.CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB 14

Ipaxmuuyeckas paboma Ne4 Perienue sKCrIiepUMEHTaIbHBIX 3a/1a4.

9 kjacc

IIpakTukym 1. CBoiicTBa METAJJIIOB U UX COEAMHEHUN 24




Ipaxmuueckas paboma Nel Perenne SKCIIepIMEHTATBHBIX 33724 Ha pacliO3HABAHUE U
MOJTYYCHUE COCTUHEHU METAJIIOB(24).

HpaxkTukym 2. CBolicTBa COCIMHEHN HEMETAJIOB 34

Ilpaxmuueckas paboma Ne2 Pelnienne SKCIEpUMEHTAIBHBIX 3a71a4 1o Teme «lloarpymma
raJjOreHOBY.

Ilpakmuueckas paboma Ne3 PelieHne SKCIepUMEHTAIBHBIX 3a1a4 1o Teme «lloarpymmna
KHCIIOpOJIay.

Ipaxmuyeckas paboma Ne4 Tlomyuenue, coOnpanue v pacrio3HaBaHKE Ta30B.

COI[EP)KAHI/IE IIPOI'PAMMBbI
8 knacc
BBeaenue

[Tpenmer xumuu. MeToabl MO3HAHUS B XMMHUU: HAOJIOJIEHUE, SKCIIEPUMEHT, MOJEINPOBAHUE.
WcTouHMKM XUMHYECKOM HMHQOpMaLuU, €€ TNOoJIydYeHHe, aHalu3 M TNPEeACTaBICHUE €ro
pe3ynbTaroB. [IoHATHE O XMMHYECKOM 3JIEMEHTE M (opMax €ro CylecTBOBaHMs: CBOOOJIHBIX
aToOMax, INPOCTBIX W CIOXHBIX BemiecTBax. [IpeBpamenus BemecTB. OTIMYME XUMHYECKHX
peakuuii oT pU3NYECKUX siBIeHUN. Poib XMMHUM B JKU3HU YeoBeKa. XeMopuinusg U XxeMohoous.
KpaTtkne cBeneHuss M3 UCTOPUM BO3HUKHOBEHHUS M Pa3BUTHS XMMHH. POjib OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHUU XMMHUUYECKON Hayku — paboTel M. B. JlomonocoBa, A.M. bytneposa, /l.
H. MenneneeBa. XUMHUUYECKask CHMBOJIMKA. 3HAKA XMMHYECKHUX DJIEMEHTOB M IMIPOUCXO0KIEHUE UX
Ha3BaHMW. Xumudeckue ¢opmyinbl. MHaekcesl n koddduurentsl. OTHOCUTENbHBIE aTOMHAs U
MoJIeKyJIsipHass Macchl. [IpoBeneHue pacdeToB MaccOBOM [OJM XHMHUYECKOTO JJIEMEHTA B
BEIIIECTBE Ha OCHOBe ero Qgopmyisl. Ilepnonnyeckas cucremMa Xxumudeckux dneMeHToB J[. .
MenpeneeBa, ee CTpyKTypa: Majble M OOJbIIME MEPUOAbI, TPYNIbl M HOATPYIIIHL
[Tepuoanueckas cuctema Kak CHpaBOYHOE MocoOue Al MOJy4YeHHUsS! CBEIEHUH O XMMHMUYECKHUX
DIIEMEHTAaX.

Jemonctpanuu. 1. Mozaenu (mapoctep:kueBbie u CTioapra—bpurieda) pa3nuuHbIX MPOCTHIX U
CJIOHBIX BEILIECTB.

2. Konytekuust CTeKIIIHHOM XuMu4eckoi nocyabl. 3. Komiekus MaTepuanoB U U3JENINN U3 HUX
Ha OCHOBE amoMUHUS. 4. B3anMozaeicTere MpaMopa ¢ KMCIOTOM ¥ IOMYTHEHUE U3BECTKOBOM
BOJBL.

JlabopaTropHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAINIMYECKUX BEILIECTB U
pacTtBOpoB. 2. CpaBHEHHE CKOPOCTH UCIIAPEHMSI BOJbI, OJIEKOJIOHA U 3TUJIOBOTO CIIMPTA C

¢GmIbTpOBANIbHOM Oymaru.

Tema 1. ATOMEI XUMHYECKHX YJIEMEHTOB



ATOMEI Kak (1)0pMa CYHICCTBOBAHUA XUMHNYCCKUX 3JICMCHTOB. OcHOBHEIC CBCACHUA O CTPOCHUU
aTOMOB. HOKaZ‘)aTeJ’IBCTBa CJIOKHOCTH CTPOCHHA aTOMOB. OnbITH Pesep(bopz[a. HJ'IaHeTapHaH
MOZCIIb CTPOCHUS aTOMa.

CocraB aTOMHBIX sijiep: HNPOTOHBI, HEUTpOHBI. OTHOCUTENbHAs aToMHas Mmacca. B3auMocBs3b
MOHATUH IIPOTOHY», KHEUTPOH», «KOTHOCUTEIbHAS ATOMHAsI Macca.

H3meHeHne uncia IIPOTOHOB B AJP€ aTOMa — O6p330BaHI/Ie HOBBIX XUMHWYCCKUX 3JIECMECHTOB.

M3meHeHne uunciia HEHTPOHOB B sipe aroma — oOpa3oBaHue wusoronos. CoBpeMeHHOE
OIpeieIeHNe MOHATHS «XUMHUYECKUH 31eMeHT». M30Tonbl Kak pa3HOBUJHOCTH aTOMOB OJHOIO
XUMHYECKOI'O AJIEMEHTA.

OnekTpoHbl. CTpOE€HHE JSJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHUX JJIEMEHTOB MaJbIX
nepuoaoB. IloHATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YpPOBHE.

[lepuoanueckas cuctema xumudeckux snemeHToB [I. . MenneneeBa U CTpoeHHE aTOMOB —
(bU3HYECKU CMBICIT TOPSIAKOBOTO HOMEPA 3JIEMEHTa, HOMEpa IPYIIIbI, HOMEpa MepHo/ia.

M3MmeHeHne 4uclla JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
dJIEMEHTa — O00pa30BaHME IMOJIOKUTEIBHBIX U OTPHUIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMU METAJUIOB U HEMETAUIOB. [IpUunHbBl U3MEHEHUS METAIUIMYECKUX U HEMETAJUIMYECKUX
CBOWCTB B mnepuojaax u rpynmnax. OOpazoBaHue OMHapHBIX coenuHeHHH. [loHsATHE 00 MOHHOM
cBsi3u. CxeMbl 00pa30BaHUS HOHHOH CBSI3H.

BzaunmopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEXIYy 000l — o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI TIPOCTBHIX BemiecTB. KoBaJeHTHAss HEMOJSpHAs XUMHYECKas CBS3b. DJIEKTPOHHBIE U
CTPYKTypHBIe QopMynbl. BlaumoeiicTBue aTOMOB HEMETAIIIOB MEXKIY cOO00i — oOpa3oBaHue
OMHAPHBIX COSJMHCHNUN HEMETAJLIOB. DJICKTPOOTPHUIIATSIIEHOCTh. KOBaNICHTHAS MTOJISIpHAS CBSI3b.
[TonsiTHe O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00OPa30BBIBATH KOBAJICHTHBIE XUMUYECKHE CBSI3U.
CocraBnenue GpopMys OMHAPHBIX COEIUHEHUH IO BaJeHTHOCTH. HaxoxaeHune BaJI€HTHOCTH IO
dbopMyne OMHAPHOTO COETMHEHUS.

BzaunmopeiicTBie aToMOB METaIOB MEXy CO00i — 00pa3oBaHrEe METAITHUYECKUX KPUCTAIUIOB.
[TousaTre 0 METAJUINYECKOU CBA3U.

JemoHcTpanuu. Mojeny arToMOB XUMHUYECKUX 1eMeHTOB. [leproanueckas cuctema
xummuueckux sneMeHToB [1. 1. MenaeneeBa (pa3znuuHbie pOpMBI).

JlaboparopHsbie onbIThl. 3. MoenupoBaHue NpUHIMIA IEUCTBUS CKAHUPYIOIIETO0 MUKPOCKOIIA.
4. 3roToBneHue Mojelel MoJIeKyJl OMHApHBIX COeTUHEHUH. 5. VI3roToBIeHnEe MOIENH,
WJUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBSI3H.

Tema 2. IIpocTsie BemecTBa

[TonoxeHre MeTaIOB U HeMeTa/IoB B [leproandeckoii cuCTeMe XUMHUYECKHX DJIEMEHTOB

. N.MenneneeBa. Baxxneiiiive npocThie BEIECTBA — METAJUIbI (KeJie30, AIFOMUHUMN, KAJIbLIHM,
MarHui, HaTpui, Kanmii). OOmmue ¢u3nueckre CBOWCTBA METAUIOB. BakHelimne MpocThie

BEIIIECTBA-HEMETAJUIbI, 00pa30BaHHBIE aTOMaMM KHCIIOpOJa, BOJOPOA, a30Ta, cepsl, (ocdopa,
yriepoaa. Mosekyssl IpOCThIX BEIECTB-HEMETAIUIOB — BOAOPO/A, KUCIOPO/a,



a30Ta, IraJJOrc¢HOB. OTHOCHUTENLHASA MOJICKYJIdpHad Macca. CriocoOHOCTh aTOMOB XHMHUYECKHX
9JIEMEHTOB K OOpa30BaHHIO HECKOJIBKHX IPOCTBIX BEIIECTB — aJUIOTPOIUs. AJUIOTPOIHBIC
MogudUKau Kuciopona, ¢ocdopa, onoBa. MeTalmaMuecKue W HEMETAJIHMYECKHUE CBOMCTBA
HPOCTHIX BeliecTB. OTHOCUTENBFHOCTh 3TOTO MOHSTHSL.

Yucino Asorampo. KommyectBo BemectBa. Moab. MomsipHas macca. MossipHblid  00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eUHHIIBI H3MEPEHHS KOJIMUYECTBA BEIIECTBA — MUJUTUMOJb U
KUJIOMOJIb, MWJUIMMOJISIPHAsT W KUJIOMOJISIpHAas MacChl BEIIECTBA, MWLIUMOJSPHBIA U
KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BEIIECTB.

PacueThl ¢ ncnoap30BaHUEM IIOHATHH «KOJIUYECTBO BCUICCTBA», «MOJISIpHAA MaccCa», ((MOHSIpHLIfI
00BeM ra3zoB», «4HHUCJIO ABOFaI[pO».

Nemoncrtpanuu. [lomydenue ozona. O6pasiisl 6€10T0 1 Ceporo 0JIoBa, OEI0ro U KPacHOTO
dochopa. HekoTopbie MeTalIbl 1 HEMETAJUIBI C KOJIMYECTBOM BeliecTBa 1 Mosib. MoJisipHbIN
00beM ra3000pa3HbIX BELIECTB.

JladopaTropHblie onbIThl. 6. O3HAKOMJICHHE C KOJUICKIIUEH MeTaIoB. 7. O3HaKOMIICHHE C
KOJIJICKIIMEW HEMETaJLJIOB.

Tema 3. CoennHeHHSI XHMHUYECKHX JIEMEHTOB

CTGHGHI) OKHUCJICHUA. CpaBHeHI/Ie CTCIICHU OKMHCJIICHHUA WU BAJICHTHOCTH. OnpeneneHI/Ie CTCIICHU
OKHCIICHHSI DJIEMCHTOB B OMHapHBIX coefauHeHusix. CocraBieHue QopMmysn OWHAPHBIX
COeIUHEHNH, OOIIMI crToco0 UX Ha3BaHUM.

bunapHble coequHEHHS METAUIOB M HEMETAJJIOB: OKCHJIBI, XJOPHUABI, CYIb(UIBI W Tp.
CocraBnenue ux Gopmysn. buHapHbie coeMHEHUS HEMETAIJIOB: OKCUIBI, JIETy4Yre BOJAOPOIHBIC
COCIMHEHMS, WX COCTaB W Ha3BaHWs. [lpencTaBuUTeNn OKCUIOB: BOJA, YIJIEKHUCIBIN Ta3,
HeralieHass u3BecTb. l[lpeicTaBuTenu JIeTydnX BOJOPOAHBIX COEIMHEHMI: XJIOPOBOAOPOA U
aMMHaK.

OcHoBaHUs, UX COCTaB W Ha3BaHUsA. PacTBopuMOCTb OCHOBaHWW B Boje. [IpencraBurenu
HIeNouei: THAPOKCUABI HATpus, Kanus U Kanblus. [loHsTHe 00 MHAMKATOpPaxX U KaueCTBEHHBIX
peaKuusX.

Kucnotsl, ux coctaB u HaszaHus. Knaccudukanus kucnot. IlpeacraButenu KUCIOT: cepHas,
consiHas, aszorHas. Ilonstme o mkane kucioTHoctd (mkana pH). M3Menenue okpacku
WHIUKATOPOB.

Conu Kak NMpOU3BOJHBIE KUCIOT U OCHOBaHMi, X COCTaB U Ha3BaHUA. PacTBOpUMOCTH coJiel B
Boze. [IpencraBurenu coneit: xymopu HaTpus, kKapOoHaT U Gocdat KambIusl.

AMop(dHBIE U KpUCTAUINYECKUE BEIIECTBA.

MC)KMOJ'ICKYJBIPHLIC B3aUMOJCHCTBUSA. THIIBI KPpUCTAJTNIMICCKUX PCUICTOK. 3aBHCHMOCTH CBOMCTB
BCIIECTB OT TUIIOB KPUCTAINIMYCCKUX PCUHICTOK.

YucTeie BemecTBa U cMecH. [IpumMepsl KUAKUX, TBEPABIX M ra3000pa3HbIX cMmeceil. CBoicTBa
YHCTHIX BEMIECTB U cMeceil. Mx cocraB. MaccoBas u OObEMHAsl JIOJIM KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHBIE C MCIIOJIb30BAHUEM MTOHATHUS <IOJISI».



JemouncTpanuu. OOpasisl OKCUAO0B, KUCIOT, OCHOBAaHHM U colieil. Moenu KpUCTaUTHIECKUX
pelIeToK XJIopuaa HaTpHsl, ainmasa, okcuaa yriepona (IV). KucrnoTHo-1menounbie HHIUKATOPHI,
VM3MEHEHHUE UX OKPACKH B PA3JIMYHbBIX Cpelax. Y HUBEPCAIbHBIM HHAUKATOP U U3MEHEHHUE Er0
OKpacKkH B pa3inuHbIX cpenax. [kama pH.

JlaGopaTtopHbie onbIThI. 8. O3HAKOMJICHHE C KOJUIEKIIUEH OKCUI0B. 9. O3HAKOMIIEHHE CO
CBOMCTBaAMHU aMMHAaKa.

10. KauecTBeHHas peakius Ha yraekucibsiid ra3. 11. Onpenenenne pH pacTBOpoB KUCIIOTHI,
I1€J04YH U BOJBI.

12. Onpenenenurie pH TMMOHHOTO U I0JI0YHOTO COKOB Ha cpese miooB. 13. O3HakomiieHue ¢
KOJUIEKIIUEHN COJIEH.

14. O3HakoOMJIEHHE C KOJUICKIIMEH BEIIECTB C Pa3HBIM TUIIOM KPUCTAJUIMYECKOU PEIIETKH.
N3rorosnenune Moienei KpUCTaUIMUECKUX pemeTok. 15. O3nakomiienne ¢ 00pa3ioM ropHon
TTOPOJIBI.

Tema 4. I3MeHeHUus NPOMCXOASIIME ¢ BellleCTBAMHU
HOHSITI/IG ﬂBHGHHfI, CBA3aHHBIX C U3BMCHCHUSIMMU, HpOI/ICXOIIﬂHII/IMI/I C BCIICCTBOM.

ﬂBJIeHI/ISI, CBA3aHHBIC C UBMCHCHHUECM KPUCTAJUIMYCCKOI0 CTPOCHHA BCIICCTBA IMPU IMOCTOAHHOM
€ro cocraBc, — (1)I/I3I/I‘IeCKI/Ie sBieHUs. POU3NUYECKHE SBJICHUS B XHUMHU: JUCTHIIAI A,
KpucTallin3aliys, BbIIIapUBaHWEC U BO3IrOHKA BEIICCTB, (1)I/IJ'II>Tp0BaHI/Ie u HGHTqu)yFHpOBaHHC.

SIBnenus, cBA3aHHbIE C U3BMEHEHHEM COCTaBa BEIIECTBA, — XUMHUUYECKUe peakuuu. [IpusHaku u
YCIIOBUS IPOTEKAHNS XUMUUECKHUX PEaKIUil. BpleneHne TenioTel U CBETa — peaklUy FOPEHUS.
[TonsiTre 00 K30 - ¥ SHAOTEPMHUUYECKUX PEAKIIUSIX.

3aKOH COXpaHEHHWs Macchl BEIIECTB. XUMHUECKHME YypaBHEHMSA. 3HAu€HHE HHJIEKCOB U
koa¢¢umenToB. CocTaBieHNe YpaBHEHUN XUMUYECKUX pEaKLUi.

PacueTsl mo XuMHUIeCKnM YPaBHCHU M. Pemenne 3aJla4d Ha HaXO0XJICHUE KOJINYECTBA, MaCChl UJIN
o0beMa MpoAyKTa peakiy Mo KOJIMYECTBY, Macce WM 00beMy HCXOJHOTO BellecTBa. PacueTs ¢
UCIIOJIb30BAHUEM TOHATHS «I0JIs1», KOIJla HCXOJHOE BELIECTBO JAHO B BHUJAE pacTBopa ¢
3alaHHOM MaccoBOM J0J€M pacTBOPEHHOIO BELIECTBA WIIM COAEPIKUT OIPENEICHHYIO [OJIIO
puMecen.

Peakuuu paznoxenus. IIpeacraBieHre O CKOPOCTH XHMHUYECKMX peakuuil. Karanuzatopsl.
®epmenTsl. Peakiiuu coenunenus. Karanutuueckue u HEKaTATUTUYECKUE PEAKIIUU, 0OpaTHUMbIe
1 HeoOpaTtumble peakuuu. Peakuun 3amenieHus. Psin akTHBHOCTH METAIIJIOB, €T0 UCIIOJIh30BaHUE
JUI TIPOTHO3UPOBAHUSA BO3MOXKHOCTH NPOTEKAHUS PEAKLMN MEXKIYy METalLIaMH M KHUCJIOTAMH,
peaKkuii BRITECHEHUS] OJIHMX METAJVIOB M3 PACTBOPOB UX COJIEH APYrUMH MeTauiamu. Peakunu
oOMeHa. Peakiuu HeiTpanuzanuu. YcCJIOBHs MPOTEKAHHUS peakluii oOMeHa B pacTBOpax o
KOHIIA.

Tumbel XMMUYECKUX PEaKLUN Ha IIPUMEpPE CBOMCTB BOAbL. Peaknus pasioxkeHus — 3JIEKTPOIIU3
BOAbI. Peaknmy coequHEHHS — B3aMMOACHCTBHE BOJBI C OKCHAAMH METAJJIOB W HEMETAJIJIOB.
VYcoBue B3aUMOICUCTBUSL OKCHIOB METAJJIOB U HEMETAJUIOB C BOJOM. [IOHATHE «THUAPOKCUIBDY.
Peakun 3amereHuss — B3aMMOJICWCTBHE BOJBI C MeTaulaMHu. Peaknwu oOMEHa — THIPOJIU3
BEIIIECTB.



JNemoncTpanuu. [Ipumepsl Gpusnueckux sBIeHUIA: a) MIaBieHue napaduHa; 0) BO3TOHKA HO/a
WM OCH30MHOW KHCJIOTHI; B) PAcTBOPEHHE OKpAIICHHBIX coJiel; T) Audy3us TYIIHCTHIX
BEUIECTB C TOpSILEH JIaMIIOYKM HakaiuBaHWs. IIpuMeppl XMMHUECKUX SIBICHUH: a) rOpeHUe
Maraus, ¢ocdopa; 0) B3aMMOJECUCTBUE COJSHOH KHCIOTBI C MpPamMOpPOM WM MEJIOM; B)
nonydyeHue rugapokcuaa menu (I1); r) pacTtBopeHue MONYy4EHHOTO THAPOKCHAA B KHUCIIOTaX; Ji)
B3aumojeiictBue okcuga meau (II) ¢ cepHOM KHCIOTOM TpHM HarpeBaHUU; €) Ppas3IOKEHHUE
nepMaHraHaTa Kajus; ) pa3siosKeHHe MePOKCHIa

BOJIOpOJIa C IIOMOINBIO JMOKCHJIA MapraHia M Karajasbl KapTodens WIM MOPKOBH; 3)
B3aMMOJIeiCTBHE pa30aBICHHbBIX KHCIOT C METAJIJIAMH.

JladopaTropubie onbIThl 16. [IpokanuBanne Meau B IJIaMEHU CIUPTOBKU. 17. 3amerieHue Meau
B pactBope xsopuzaa meau (1) sxenezom.

Tema S. [IpakTtukyml1.
IIpocTreiimme onepanuu ¢ BemecTBOM

1. [IpaBuna TexHUKH 0€30MaCHOCTH NpU paboTe B XUMHU4YeckoM kabuhere. [Ipuemsl oOpareHus
¢ mabopaTopHBIM OOOpPYIOBAaHWUEM U HarpeBaTebHBIMU TpubOopamu. 2. HaOmroneHus 3a
U3MEHEHUSAMH, IPOUCXOSIIUMU C TOpsIIEd CBEUOi, U UX ONUCAHUE (JIOMALIHUNA SKCIIEPUMEHT).
3. AHanu3 NoYBbl U BOJBI (oMamIHUM 3KcrnepuMeHT). 4. [Ipu3Haku XUMHUYECKUX peakuui. 5.
[TpuroroBneHue pacTBopa caxapa U pacdeT ero MacCoBOH JI0JIM B pacTBOPE.

Tema 6. PactBopenue. PactBopbl. CBOlCTBa pACTBOPOB 3JIEKTPOJHUTOB

PactBopenue kak ¢uznuko-xumuueckuil nporecc. [lonarue o rugparax M KpucTasIOTHapaTax.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOZEIb 3aBUCHMOCTH PacTBOPHUMOCTH TBEPIBIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACBHILCHHBIE M IEPECHIINICHHBIE PAaCTBOPBI.
3HaueHUE pacTBOPOB JJIsl IPUPOJIBI U CENBCKOT0 XO35MCTBA.

[TonsiTrie 00 SJEKTPOIUTUYECKON NUCCONMANUU. DICKTPOIUTHI M HEIJICKTPONUTHL. MexaHu3Mm
JIUCCOITAIIMN DJIEKTPOJIMTOB C Pa3IMYHBIM XapakTepoM CBsi3u. CTeneHb 3JIEKTPOIUTHYECKOM
mucconuaiuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.

OcCHOBHbBIE TOJOXEHUSI TEOPUU DIEKTPOIUTHUECKON auccounanuu. HoHHBIE ypaBHEHHS
peakuuii. Peakuuu oOMeHa, uayiye 10 KOHIIA.

Knaccugukarus HOHOB ¥ UX CBOMCTBA.

Kucnotsl, ux xnaccudpukanus. Jluccommanus KHCIOT M HMX CBOICTBAa B CBETE€ TEOpUU
AIIEKTPOJIMTUYECKOW  JIucconManuud. MOoNeKymnsipHble ¥ HWOHHbIE YpaBHEHHUS peaklui.
B3aumoneiicTBue KUCIOT C MeTalllaMU. OJEKTPOXMMHUYECKUN PpsJl HaNpsyKEHUH METaJuIoB.
B3anMozeiicTBue KUCIOT C OKCHJAMU METAJIOB. B3anMoaeicTBre KUCIOT ¢ OCHOBAaHUAMH —
peakuus HeWTpanuzauuu. BzammopeiictBue KucioT ¢ comsMu. Mcmomnb3oBanue TaOMUIIBI
pPacTBOPUMOCTH JJIsl XapaKTEPUCTUKH XUMUYECKUX CBOICTB KUCIOT.

OcHoBanus, ux kiaccugukanus. Jlucconuanusi OCHOBAaHMM M HMX CBOICTBa B CBETE TEOPUHU
AJIEKTPOJUTUYECKON Nuccouranuu. B3auMopelcTBue OCHOBaHMM ¢ coiiamu. Mcmosib3oBaHue
TaOJIMIBI  PAaCTBOPUMOCTH  JJISl  XApPAKTEPUCTUKH  XUMHUYECKUX CBOWCTB  OCHOBAaHHUH.
BzauMoaeiicTBue nienouel ¢ OKCUIaMy HEMETAJIOB.



Conu, uX JAMccoUManusi U CBOMCTBA B CBETE€ TEOPUU DIIEKTPOIUTHUYECKON TUCCOIUAIUU.
B3auMmopeiicTBre coseil ¢ MetaiiaMu, 0OCOOCHHOCTH 3THX peakiuil. BzaumopaeicTBue coneit ¢
consimMu. Mcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKA XUMUYECKHX CBOHCTB
COJIEH.

O06o0menue cBeleHni 00 OKCUAaX, X KiIacCU(pUKAIIUU U CBOMCTBaX.

I'eneTnmueckue paabl  ME€Talllla W HEMETAJlIaA. I'eneTnyeckas CBS3b MCXAY KlIaCCaMHU
HCOPTaHNYCCKUX BCIICCTB.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKnuu.

Onpez[eneHI/Ie CTEIIEHECH OKMCIICHUS JJIs1 DJIEMCHTOB, 06pa3y}om1/1x BCIIECTBA PA3HbIX KJIACCOB.
Peakmmum monHOIO o0MEHA M OKHCIMTEIbHO-BOCCTAHOBUTEIBLHBIE pCeaKkuunu. OxucimuTenp U
BOCCTAHOBUTC/Ib, OKHCICHHC M BOCCTAaHOBJICHUC. CocraBneHue ypaBHeHI/Iﬁ OKHUCIHNTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ MCTOJOM 3JICKTPOHHOT'O Oaanca.

CaoiicTBa MNpOCThIX BCHICCTB — MCTAJIOB W HEMCTAJUIOB, KHCIOT H coliecii B CBeETeE
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

JlemoHcTpanuum. VcrbiTanue BEMIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOJHOCTb. 3aBUCUMOCTD
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHUEHTpAlUH. J[BH>KEHHE OKpPAIEHHbIX HOHOB B
NEKTPUYECKOM M0Je. B3aumonencTBue MHKA C CEPOM, COJSHOM KHUCIOTOH, XJIOPHIOM MEIU
(IT). T'openne maruus. BzanmoeiicTBrUE XJIOPHOW U CEPOBOIOPOTHOM BOJIBI.

JlabopaTopHusblie onbIThI 18. B3anMmozeiicTBre pacTBOPOB XJIOpHIa HATPUS M HUTpaTa cepedpa.
19. TlonmydyeHue HEpacTBOPUMOIO THUIPOKCHIA M B3auMoeicTBue ero c kucioramu. 20.
BzanmogeiicTBre KUCIIOT ¢ OCHOBaHMAMH. 21. B3anmoaencTBre KUCIOT C OKCUJIaMH METaJIJIoB.
22. B3auMopeHcTBHUE KHCIOT ¢ MeTauiamMu. 23. B3aumojelcTBHE KHCIOT C COISIMH. 24.
BzaumMmogeiictBue 1enouer ¢ kuciaoramM. 25. B3auMmonelcTBHe Imiegodeld ¢  OKCHIaMH
HeMeTauioB. 26. BzaumonedictBue menouerd ¢ consimu. 27. [lomyuenue u  cBoMcCTBa
HEPaCTBOPHMBIX OCHOBaHWi. 28. B3ammopelicTBUE OCHOBHBIX OKCHIOB C KHCIOTaMH. 29.
BsaumMoneiicTBe OCHOBHBIX OKCHMIOB ¢ BOmoil. 30. BzamMonmeicTBHE KHCIOTHBIX OKCHIOB C
menouaMu. 31. B3anmMogelicTBue KHCIOTHBIX OKCHUIOB ¢ BOOOH. 32. B3aumonelcTBue cOJIel ¢
kucioramu. 33. Bzaumoaeiictsue colieli ¢ menodaMu. 34. BzanMoeicrsue coseil ¢ coirsiMu. 35.
B3auMozeiicTBrue pacCTBOPOB COJIEH

C METaJVIaMH.
Tema 7. IIlpakTukym 2. CBoiicTBa pacTBOPOB JIEKTPOJIUTOB

I. Wonuble peakiuu. 2. YCIOBUA TEUYEHUS XHUMHYECKHX PpEAKIHN MEXKIy pacTBOpaMHU
IIEKTPOJINTOB 10 KOHHA. 3. CBOMCTBa KHCJIOT, OCHOBaHWM, OKCUIOB U coieil. 4. Pemenue
HKCIIEPUMEHTAIIBHBIX 3a/1a4.

[Tpu 1ByX4acoBOM IUIaHUPOBAHHUH MTPOBOJUTCS TOJIBKO MpaKTHUecKasi padboTta 4.

Pe3epBHOe BpeMsi—3— 4. ( BO3MOXKHOE HCIIOJIb30BAHKE: IPOCKTHASI IEATEIHHOCTH )
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Beenenne. O0masi XapakTepuCTHKA XMMHYECKHX 3J1eMEHTOB M XMMHYECKHX peaKnui

IHepuoauveckuii 3akoH u Ilepuoanyeckasi cucremMa xXumMu4eckux 3jaemenTos /1. U.
MenneseeBa

XapakTepuCTUKa 3JIEMEHTa [0 ero NoJoXeHUto B llepuoauueckoil cucteMe XUMHUECKUX
anemenToB J[. . MenneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
JIEKTPOIUTUYECKON TUCCOLUALIMN U OKUCIIEHUSA-BOCCTAHOBIICHUS.

[Tonsatne o mepexoAHbIX 3nmeMeHTax. AmdoTepHOCTh. ['eHeTHYecKHi psii MEPEeXOJHOTrO
JJIEMEHTA.

Ilepuonnueckuii 3akoH u [lepuonnueckas cucrteMa xumudeckux s3neMmenToB . . Menzaeneesa.

XuMuueckasi opraHu3anus >KMBOM U HEKUBOW MPUPOJIbI. XUMHUYECKUN COCTaB siApa, MAaHTUH U
36MHOM KOpbl. XUMHYECKHE DJJEMEHThl B KIETKAaxX JKHUBBIX OpPraHu3MoOB. Makpo- u
MUKPOIJIEMEHTHI.

O06o0mieHne CBECHU O XUMHUYECKHX peakmusax. Kimaccupukamuss XMMUYECKHX PEeakIuid 110
pasIMYHBIM IpPHU3HAKAM: «UHCIO M COCTAaB pEarupyrolmx M OOpa3yrOIIMXCS BEILIECTBY,
«reroBoi  d(hdeKT», «HampaBIEHUE», «HU3MEHEHHE CTENEHEH OKHCICHHS DJEMEHTOB,
00pa3yIoLIMX pearupyrolye BelecTBa», «(hazay, «UCloib30BaHue KaTanuzaropay. [lonsarue o
CKOPOCTH XHUMHUYECKOW peakiuu. PakTopbl, BIUAIONIME HAa CKOPOCTh XMMHMUYECKHUX PEaKLUM.
Karanuzarops! u katanu3. UHruOUTOpbl. AHTHOKCHAAHTHI.

JNemoncrpanuu. Paznuunsie ¢popmsl Tabauns! J[. U.MenneneeBa. Monenn aToMOB 3J1€MEHTOB
1—ro mnepuomoB. Monenb cTpoeHHUsT 3eMHOTO Iapa (MOMEpevHbId pas3pes). 3aBUCHUMOCTD
CKOPOCTH XMMHYECKON PEeaklUu OT MPUPOJIbI PEArupyrolIuX BEUIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW pEeaKIMud OT KOHIICHTPALlUU PEArupyoIUX BEMIECTB. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peakluyd OT IUIOMIAId COMPHUKOCHOBEHHUS pPEAarupyrolINX BEHIECTB («KHIISIIUN
CJIOi»). 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW peakluu OT TEeMIEpaTypbl pearupyrommx
BelleCTB. ['OMOTEHHBII M  TETEPOreHHbId  Karauu3bl. @OEpPMEHTATUBHBIA  KaTaJn3.
Wurubuposanue.

Jladopatopubie onbIThl 1. [lonydyeHue ruapokcuaa MHKA W HUCCIEAOBAaHUE €ro CBOMCTB. 2.
MonenupoBanue mnoctpoeHus Ilepuoamdeckoil cHCTEMBI XMMHUYECKHX 3J€MEHTOB [l
N.MenneneeBa. 3. 3aMenieHue xeine3oM Menu B pactBope cynbdara meau (I1). 4. 3aBucumocTsb
CKOPOCTHM XHMMHYECKOM peakuuyd OT MPUPOABl PEATUPYIOLIMX BEIIECTB Ha IPUMEpE
B3aWMOJICUCTBUSI KUCIOT C MeTaulaMHu. S. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pPEakIu OT
KOHIEHTPALlUM DPEAarupyrolIuX BELIECTB Ha INPUMEpPE B3aUMOJEHCTBUS LHMHKA C COJITHON
KHMCIIOTOM pa3INYHOM KOHIIEHTpAanMH. 6. 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIHH OT
IUIOLIA/IA CONIPUKOCHOBEHHUS PEarMpyroIIUX BEIIECTB. 7. MOAEINPOBAHUE «KUIISILETO CIOS». 8.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEAKINM OT TEMIIEpaTypbl pEearupyrollux BEIIECTB Ha
npuMmepe B3aumopelctBus okcuga menu (II) ¢ pactBopoM cepHOM KHCIOTHI pa3IuYHON
Temneparypbl. 9. Pa3noxkeHue mepokcuaa BOIOpoJa C MOMOIIbI0 okcuaa mapranuna (IV) u
karanasbl. 10. OGHapykeHHe KaTajga3bl B HEKOTOPBIX MUILEBbIX MpoaykTax. 11. arubuposanue
B3aMMOJENCTBHS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. MeTa/LJIBI

ITonoxenue merauioB B Ilepuonnueckoin cucreme xumudeckux snemenTos [[. 1. Menneneesa.
Merannuyeckass KpUCTaUIMYeCKas pelieTka M MeTalItdeckas XuMudeckas cBs3b. OOmue
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¢dusnueckue cBoiictBa mMerauioB. CIUlaBbl, MX CBOMCTBA M 3HAaYCHHE. XHUMHUYECKUE CBOWMCTBA
METaJVIOB KaK BOCCTAHOBMTEJIEH, & TAK)KE B CBETE UX IOJIOKEHUS B JIEKTPOXUMHYECKOM PALY
HaIPSKEHUN METaJUIOB.

Koppo3ust meramioB u crmocoObl 00prObI ¢ Heil. Meramisl B mpupoae. Obmue crnocodbl ux
HOJTYYCHHS.

OO0masi XapakTepUCTHKA HIEJOYHBIX MeTalI0B. Mertauibl B npupoae. O0mme crnocoObl ux
nonyueHusi. Ctpoenue aromoB. lllenouHble MeTamibl — MNpoOCThiE BellecTBa. BaxHeilmue
COCTMHEHUS IIEIOYHBIX METAIIOB —OKCHUJbI, THAPOKCHABI U COMH (XJIOPHUIbI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), MX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xxo3sicTBe. KanmitHbie
ya00peHUsI.

OO0mas xapakTepucTHKa 3JieMeHTOB riaBHo moarpynnsl II rpymnsl. CTpoeHrue aTOMOB.
[IlenouHo3eMenbHBIE  METAIbl —  MPOCThle  BellecTBa.  BaxHeimme  coeauHeHUs
[IEJIOYHO3EMENIHBIX METAIJIOB — OKCHJBI, THAPOKCHIBI M COJM (XJIOPUABI, KapOOHATHI,
HUTpAaThl, cyiabdaThl, pocdaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.

Amromunmii. CTpoeHue aroma, (U3MYEeCKHe M XUMHUYECKHE CBOICTBa HPOCTOTO BEILECTBA.
CoenuHeHHs AIIOMUHUS — OKCHJI M THIPOKCH, UX aM(oTepHBIi xapakTep. Baxkneitmme comm
anroMuHus. [IpuMeHeHre amfOMUHUSA U €10 COCIUHEHUM.

Keneso. Ctpoenne artoma, (¢GU3MYECKHME M XHUMHUYECKHE CBOICTBa IMPOCTOro BEIECTBA.
I'enernueckue psnapl Fe2+ u Fe3+. Baxueilmme conm sxeneza. 3HaueHUE XKeje3a M €ro
COEIMHEHUH IS IPUPOBI U HAPOJHOTO XO34HCTBA.

JemoncTpanuu. O0pa3ipl METOYHBIX U IICJIOYHO3EMENBHBIX MeTaioB. OOpasilbl CILIaBOB.
B3aumoneiictBue Hatpus, JUTHS U KaJlbLus C BOAOW. B3aumoneicTBue HAaTpusi U MarHus C
KHcaoposioM. Bzanmoneiicterue MetanoB ¢ HemerauiaMu. [lomyuenue rugpokcuios xenesa (I1)
u (II).

JlabopaTopHusble onbIThl 12. B3anMonelicTBue pacTBOPOB KUCJIOT M COJEH ¢ Merauiamu. 13.
O3nakomieHue ¢ pynamu skenesza. 14. OkpamuBaHue MJIaMEHU COJISIMU IIEJIOYHBIX METAJUIOB.
15. B3aumopeiicteue kanplus ¢ Bofou. 16. Ilomydenue ruapokcnia Kanblysl U UCCIEI0BAaHUE
ero csoiictB. 17. IlomydyeHuwe ruapokcujga allOMHHHMS M HCCIEAOBaHHWE €ro CBOMCTB. 18.
BzaumoneiictBue xene3a ¢ constHon kucnoto. 19. [Monydenue ruapoxcuaos xemnesza (I1) u (IID)
Y U3y4YEHHUE UX CBOWCTB.

Tema 2. IIpaktukym 1. CBoiicTBa METAJVIOB M UX COeIMHEHUI

1. OcymecTBieHre LENOYKHM XMMHUYECKMX MpeBpameHuii. 2. IlomydeHme u  cBoiicTBa
COCIMHEHUN MeTaioB. 3. PemreHne »HKCIIEpUMEHTANBHBIX 3a/ad HAa pPAaclo3HAaBaHHWE U
MOJIyYEHUE COEAVHEHMH MeTayioB. IIpy OByX4acOoBOM IUIAHMPOBAHUM IMPOBOJUTCS TOJIBKO
npakTHdeckas padora 3.

Tema 3. HemeraLiibl

OO0masi xapakTepuCTUKa HEMETAJUIOB: MOJIoKeHHe B [leproamdeckoil crucTeMe XHUMHYECKHX
snemenToB 1. U.Menaeneena,
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0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTpooTpuLaTeNbHOCTh (D0) Kak Mepa «HEMETAITHYHOCTHY,
pan 20. Kpucramimyeckoe CTPOEHHE HEMETaNIOB — IMPOCTBIX BEIIECTB. AJUIOTPOMUS.
Dusnueckue cBONCTBA HEMETALIOB. OTHOCUTEIHHOCTD MOHITUH «METAILD) U «HEMETAILI.

Boaopoa. [Tonoxxenue Bogopona B Ilepuonnueckod cucreme XHUMUYECKUX 3iieMeHToB I, .
MenneneeBa. CtpoeHue aroma U MoJieKyibl. PU3NYECKUe U XMMHUYECKHE CBOWCTBA BOAOPO/IA,
€TI0 MMOJIYy4YCHHUEC U ITPUMCHCHHUC.

Bopa. Ctpoenue mosekynbsl. Bogoponnas xumudeckas cBsizb. DU3MUECKHE CBOWCTBA BOJBI.
AHoManuu cBoMCTB BoAbl. ['mapoduibHbie U ruApodOOHBIC BEIIECTBA. XMMHUUYECKHE CBOMCTBA
Boibl. KpyroBopor Boabl B mpupone. Bomoouwncrtka. Anlpaius BOABL. BBITOBBIE (QHIBTPHL
MuHepanbHble BOJbI. JucTuimpoBanHas BoJia, €€ NOJy4€HHE U IPUMEHEHHUE.

Ob0mas xapakrtepucTuka rajgoreHoB. Ctpoernue atomoB. [IpocTbie BemiecTBa MU OCHOBHBIC
COCIMHCHMS TAJIOTCHOB, MX CBOWcTBa. KpaTkue cBemeHus o xjope, Opome, (Tope W HoIe.
[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJIHOM XO35MCTBE.

Cepa. CtpoeHue aTtoma, alIOTpONMs, CBOWCTBA U NMPUMEHEHHE poMOudeckoi cepbl. OKCHIIbI
cepol (IV) u (VI), ux nomydyenue, cBoiictBa u npumeHeHue. CepHasi KHUCIOTa U €€ COJHU, HX
IIPUMEHEHNE B HAPOJHOM XO03sHcTBE. [IpOM3BOACTBO CEPHON KHMCIIOTHI.

A3ot. CTpocHHE aToMa M MOJICKYJIbI, CBOWCTBAa TPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOIiCTBa, monydyeHue u npuMeHeHue. Coau aMMOHUS, X CBOMCTBAa W mpumeHeHue. OKCHIbI
azora (II) u (IV). A3orHas KucioTa, €€ CBOICTBa M NpuMeHeHHe. HuTpaTtbl U HUTPUTHI,
npobiieMa UX CoIep KaHUs B CEIbCKOXO03HCTBEHHOM MPOIYKIIMH. A30THBIEC yIO0OpEHUS.

®ocdop. CtpoeHne artoma, aIOTpoONus, CBoilcTBa Oenoro u KpacHoro ¢ocdopa, Hux
npuMeHeHue. OcHOBHblE coenuHeHHs: okcua ¢ocdopa (V) u oprodocdopHas Kuciorta,
docdater. DochopHbIe YI0OpEHUS.

Yraepoa. CtpoeHue aroma, aljIOTpONusi, CBOHCTBa MoaudUKaiuil, npuMeHeHue. OKCHUIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHATHI: KalbLUT, COJAA, MOTAIl, HX
3HAYEHUE B IPUPOJIEC U KU3HU YEIOBEKA.

Kpemuuii. Ctpoenune aroma, KpUCTAJUIMUECKUI KpEMHUI, €ro cBoicTBa U npuMeHeHue. OKkcun
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUIMKATHl. 3HAUYEHHE COCTUHEHUN KpeMHUs B
KUBOHM M HEXXUBOM npupoe. [IoHsATHE 0 CHIIMKATHON MPOMBIIIJIEHHOCTH.

JNemoncTpanuu. O6pa3ipl rajJoreHoB — MPOCTHIX BelecTB. B3anMojaelCcTBHE TaloreHoB C
HaTpHeM, C AIIOMUHHEM. BpITecHeHme xiopoM OpoMa WM HOAa M3 PAaCTBOPOB MX COJIEH.
B3aumopneiictBie cepsl ¢ MeTaJulaMH, BOJOpPOJOM M  KHCIOpoJoM. BisaumoneiictBue
KOHIICHTPUPOBAHHOW a30THOW KUCIOTHI ¢ Me/bto. [loromenne yriemM pacTBOPEHHBIX BEUIECTB
win ra3oB. BoccTaHoBieHune mMeau u3 ee okcuja yrieM. OOpasibl NPUPOAHBIX COCTUHEHUH
xJiopa, cepsl, ocdopa, yriepona, kpemHus. O0pasubl BaXHEHIINX AJI1 HAPOJHOTO XO034KCTBa
cynb(aToB, HUTPATOB, KapOOHATOB, (hocaToB. OOpa3Lbl CTEKIIA, KEPAMHUKH, LIEMEHTA.

JlabopaTopusbie onbiThl. 20. Ilonyuenue u pacnos3HaBanue Boxopoaa. 21. MccnemoBanue
MOBEPXHOCTHOTO HaTsHKeHHUsI BoAbl. 22. PacTBopeHHMe mepMaHTraHaTta Kalius WIH MEIHOTO
kynopoca B Bone. 23. 'mmparanus obGe3BoxxeHHoro cynbdarta menu (II). 24. UsrotoBnenue
TUTICOBOTO oOTmeyaTka. 25. O3HakoMJIEHHE ¢ KOJUICKIMEH OBITOBBIX (PMIBTPOB. 26.
O3HakoMJIEHHUE C COCTaBOM MHHEpajabHON BOJbI. 27. KauecTBeHHas peakuus Ha TalOT€HU]I-
noHbl. 28. IlonmyudeHuwe wupacno3HaBaHue kuciopona. 29. ['opeHuwe cepbl Ha BO3AYyXE U B
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kucinopoae. 30. CpoiicTBa paz6aBiieHHON cepHOM KucnoThl. 31. M3yyeHue cBoiicTB ammuaka. 32.
PacriosnaBanue comeii ammonus. 33. CBoiicTBa pa30aBiIeHHON a30THOM KHCIOTHL 34.
B3aumoselicTBue KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Menbro. 35. ['openne docdopa Ha
BO3yxe U B kuciopone. 36. PacnoznaBanue ¢ocdaron. 37. I'operue yrist B Kuciaopoje. 38.
[TonydyeHue yroibHOM KHCIOTHI W H3ydyeHue ee cBoiictB. 39. Ilepexom kapOoHaTOB B
ruapokapoonatel. 40. Pasnmokenwe ruapokapOonara Harpusa. 41. Ilomydenwe KpemMHEBOH
KHCJIOTBI U U3y4YEHUE €€ CBOMCTB.

Tema 4. [Ipaktukym 2. CBoiicTBa coeIlUHEHN HEMETAJIOB

1. Pemenue skcnepuMeHTanbHbIX 3agady 1o Teme «lloarpynma ramoreHoB». 2. Peuenue
JKCIIEPUMEHTANBHBIX  3amad 1o tTeme  «lloarpynnma  kucimopoma». 3.  Pemenue
JKCIIEPUMEHTaIbHBIX 3a1ad 1o teMe «lloarpymnma asora». 4. Pemenue skcrepyMMEHTaIbHBIX
3anau no teme «lloarpynna yrieponay». 5. Ilonydenue, coOupanue u pacrozHaBaHue ra3osn. [lpu
JIByX4acOBOM IUIAaHUPOBAHUU ITPOBOASTCS TOJIBKO pakTHUecKkue padoTsl 1,2 u 5.

Tema 5. O000meHne 3HAHMH 1O XMMHUM 3a Kypc OCHOBHOM mkoJbl. IloaroroBka k
rocyaapcrBeHHoii nTorosoii arrecramuu (I'MA)

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumMudeckux 31neMeHToB 1. M1.Menneneesa.
@dusnueckuil CMBICI TMOPSJIKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB MepHoAa M TPYIIBL.
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB M UX COECJUHEHHM B MEpHOJax U Ipynmax B
CBETE MPEACTABIECHUI O CTPOEHUH aTOMOB 2JIEMEHTOB. 3HaueHue [lepuonnyeckoro 3akoHa.

Buapl XuMHUYECKHMX CBA3€H M TUIBI KPUCTAJUIMYECKHUX PEIIETOK. B3auMOCBA3b CTPOEHUS U
CBOMWCTB BEIIECTB.

Knaccugukanuss XMMHYECKHX peakluil MO pa3Iu4HbIM MpHU3HaKaMm (4MCIO U COCTaB
pearupyomux 1 o0pa3yrolumxcs BEIeCTB; HAIMYME TPaHULIbI pazjena (as; TermnoBoi 3¢ deKT;
U3MEHEHHE CTENEHEeH OKUCIEHUS aTOMOB; HCMOJb30BAHUE KaTajau3aTopa; HalpaBieHUe
nporekanus). CKOpOCTb XMMHUECKUX peakuui U (pakTopsl, BIusdmuKe Ha Hee. OOpaTuMOCTb
XUMHUYECKHX PEeaKLUil U COCOObI CMELIEHUSI XMMUYECKOTO PABHOBECHS.

[Ipoctble M cioXHBIE BemecTBa. MeTambl U HeMeTauibl. ['@HeTHuecKue psapl MeTaiia,
HEMeTa/ula W TepexogHoro Meramwia. OKCHUIbl W THAPOKCHABI (OCHOBAaHHS, KHCIOTHI,
amoTepHbIe THAPOKCHUBI), colu. VX cocTaB, kiaccudukanus u o0IIre XUMHYECKHe CBOICTBA B
CBETE TEOPUHU TEKTPOIUTUYECKON TUCCOLHUAIIUH.
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Pe3yabTaThbl 0CBOCHUA Y4eOHOIO NpeaMeTa

JlesTenbHOCTh  00pa30BaTEIBHOTO YUPEKACHHUS O0O0mero oOpa3oBaHuss B OOYYCHHH XHMHU
JIOJKHa OBITh HampaBlieHa Ha JOCTH)KEHHE OO0YyYarolMMHCA —CIEAYIOIUX JUYHOCTHBIX
pe3yJIbTaToB:

1. B LIEHHOCTHO-OPHEHTAIMOHHOH cepe - YyBCTBO TOPAOCTH 338 POCCHICKYI0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIICHHE K TpYyOy, LUEIeYCTPEMJICHHOCTh, CAMOKOHTPOJb H
CaMOOLIEHKA;

2. B TpYyAOBOil cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODY AaiibHElIIe 00pa3oBaTeabHOM
TPaeKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTHBHOM, MHTEJUIEKTYaIbHON) cepe —MOTHBAIUS yYEHUS, YMEHHUE
YIPaBJISATh CBOEH [TO3HABATEIBHOMN JEATEIbHOCTBIO.

MeTal’[peJIMeTHI)IMI/I pe3yJbTaTaMi OCBOCHHS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI porpamMmaI
10 XUMHH ABIAIOTCA:

1. BnajgeHue yHUBEpPCAIbHBIMHU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU  JI€ATEIbHOCTH:
HaONIOZICHUE, M3MEpPEHUE, OKCIIEPUMEHT, Y4YeOHOE  HCCIeAOBaHHUE; IPUMEHEHUE
OCHOBHBIX METOJIOB MTO3HAHUS (CHCTEeMHO-UH()OPMAIIMOHHBIM aHalu3, MOJAEIUPOBAHNUE)
JUISL K3YYEHUS PA3JIMUYHBIX CTOPOH OKPYXAKOIIEH JEHCTBUTEIBHOCTH;

2. WHCIOJNIb30BAHME YHHUBEPCAIbHBIX CIIOCOOOB JIEATEIBHOCTH IO PEUICHHIO MpobjeM u

OCHOBHBIX HMHTEIJUIEKTyaJIbHBIX onepauui: WCIIOJIb30BAaHUE OCHOBHBIX

MHTEJJIEKTYadbHBIX Omepaluii: GopMyIupoBaHHUE TUIIOTE3, aHAIN3 U CHHTE3, CPABHEHHE,

000011IeHIE, CHUCTeMaTH3allMsl, BBISIBJICHHUE NPHUUYUHHO-CIEACTBEHHBIX CBS3€H, IOUCK

AHAJIOTOB;

yMEHUE TeHEPUPOBATh UJIEU U OTPEEISTh CPEJICTBA, HEOOXOIUMBIE JIJISl UX peaTu3allii;

YMEHHE ONpEeNeNsTh LEIH U 3a/adl JIeATEIbHOCTH, BBIOMpPATh CPEICTBA pean3aluu

LEJIM U IPUMEHATh UX HA MPAKTUKE;

5. HCMOIb30BaHUE PA3TUYHBIX HCTOYHUKOB AJIS OMYyYEHHUS XUMHUECKON HHPOpMAaIIHH.

»ow

Hpe)IMeTHbIMl/I pe3yjJbTaTaMi OCBOCHUA BBIITYCKHUKAMU OCHOBHO# IIIKOJIBI nporpamMmmsl 110
XHUMUHU ABJIAIOTCA:

1. B mo3naBatenbHOM chepe:

- JlaBaTh OTpEJeNIeHUs] M3YYCHHBIX IMOHSATHI: BEIIECTBO (XUMHUYECKUN DIIEMEHT, aTOM, HOH,
MOJIEKYJIA, KPUCTAITIMYECKasl PEMIETKA, BEIIECTBO, TPOCTHIE U CIOKHBIE BEMIECTBA, XUMHUECKas
dbopMyIna, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJISIpHAsi Macca, BaJCHTHOCTb,
OKCHJIbI, KHCIIOTBI, OCHOBaHHS, COJIU, aM(pOTEPHOCTh, HHIAUKATOP, TEPHOTUYECKUA 3aKOH,
nepuoAnyYecKas CHcTeMa, [Mephoauveckas TaOnmuIa, W30TOMbI, XWMHYECKas  CBA3b,
ANEKTPOOTPHUIATEIIBHOCTh,  CTENMEHb  OKWUCIEHUS, JJICKTPOJUT); XUMHUYECKas  peaKIfus
(XumMHugecKoe ypaBHEHHE, TEHETUYECKAs CBSI3b, OKHCJICHHE, BOCCTaHOBJICHHE,
ANEKTPOJIUTUYECKAS TUCCOUAIINS, CKOPOCTh XUMUUYECKOW PEaKIINH);

- hopmynupoBaTh nepuonnyeckuit 3akon J.Ml.MenneneeBa u pacKpbIiBaTh €ro CMBICI,

- ONUCBIBATHL JCMOHCTPALUOHHLIC U CAMOCTOATCIIBHO MPOBCACHHBIC SKCIICPUMCHTBI, UCIIOJIb3Yd
JUISI 9TOTO €CTECTBEHHBIN (PYCCKUM, POTHON) S3BIK U SI3bIK XUMUH,
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- OHNHUCBIBATL MW Ppa3jindaTb HU3YYCHHBIC KJIACCbl HCOPraHUYCCKUX COCIIHHGHHP'I, IMpOCTBIC U
CJIOKHBIC BEHIECTBA, XUMUUYCCKHUE PECAKIINHU,

- KJ'IaCCI/I(bI/II_II/IPOBaTI) HN3Y4YCHHBIC 00BEKTHI U SABJICHUS,

- HaOmOAaTh JEMOHCTPUPYEMBbIE M CaMOCTOSITEIbHO IPOBOJUMBIE OIBITHI, XHMHUYECKUE
peaKIMu, MPOTEKAIOLINE B IPUPOE U B OBITY;

- JenaTh BBIBOJABI W  YMO3aKJIIOYEHUS U3 HAOJMIOJCHWM, W3YYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, NPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB [0 AHAJIOTUU CO
CBOMCTBAMH U3yUYEHHBIX;

- CTPYKTYpPHpOBaThb HM3yYEHHBIH MaTepuaq M XUMHUYECKYI0 HH(QOpPMAIUIO, MOJYyYECHHYIO U3
JIPYTUX UCTOYHUKOB;

- MOACIIMPOBATH CTPOCHUC ATOMOB JJICMCHTOB IICPBOr0 - TPETHEro IMnCpuog0B, CTPOCHUC
HpOCTGﬁIHHX MOJICKYIIL.

2. B leHHOCTHO-OpUEHTAIMOHHON cdepe:

- aHAJIM3UPOBaTh U OLEHUBATh IIOCIEJACTBUS JUIsl OKpYXarollel cpeabl OBbITOBOM U
IPOM3BOJICTBEHHOH JI€ATEILHOCTH YeNIOBEKa, CBA3aHHOM C repepaboTKOM BELECTB;

- Pa3bSCHATH Ha MpuMepax (MPUBOAUTH MPUMEPHI, MOATBEPKAAIOIINE) MATEPUATIHLHOE €IMHCTBO
Y B3aMMOCBS3b KOMITOHEHTOB KUBOW 1 HEKUBOW MPUPOJIBI U YEJIOBEKA KaK BAKHYIO YaCTh 3TOTO
eNHCTBA,

- CTPOUTH CBOC IMOBCACHHUEC B COOTBCTCTBUH C IIPUHIHUIIAMU 6€pe)KHOFO OTHOLICHHA K IPHUPOAC.
3. B pynosoii cdepe:
- INTAaHUPOBATh U IPOBOJANUTH XUMHAYECKUU OKCIICPUMCHT,

- UCII0JIB30BAaTh BEILIECTBA B COOTBETCTBUM C UX MPEJHA3HAYEHUEM U CBOWCTBAMH, OIIMCAaHHBIMU
B HHCTPYKLUAX IO IPUMEHEHHUIO.

4. B chepe 6e30maCHOCTH KU3HEACITEIIBHOCTH

- OKa3bIBaTh IEPBYIO IMOMOIIL MPHU OTPABICHUAX, OXKOTax M JPYrMX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMHU U JJAOOPaTOPHBIM 000PYJOBAHUEM.

TpeOoBaHNs K YPOBHIO NOATOTOBKH Y4YAIIUXCS, 00YYAOIIHUXCS 10 JAHHOMI
B pe3synbrare nuzyueHuss XuMUM YU€HUK JOTKEH

3HATH / TOHUMATD:

® XUMUYECKYIO0 CUMEONUKY: 3HAKU XUMHUYECKUX DJIEMEHTOB, (DOPMYJIbI XUMHYECKUX
BEILECTB U YPABHEHUSI XUMUYECKUX PEAKIUN;

® GaiCHellue Xumuiyeckue NOHAMUA: XUMUYECKUM 3JIE€MEHT, aToM, MOJEeKyIa,
OTHOCHUTEJIbHBIE aTOMHAass ¥ MOJIEKYJSIpHAas MacChl, UOH, XUMHUYECKasl CBsI3b, BEIICCTBO,
KJIacCU(UKAIMsl BEIIECTB, MOJIb, MOJIIPHAS Macca, MOJSPHBIA 00BEM, XHUMHYECKas
peakums, Kiaccu(uKaius peakiui, 3JIEKTPOJUT W HEIICKTPOJIUT, IJICKTPOIUTHUCCKAS
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JUCCOLMALUsl, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJICHUE;
® OCHO6HblE 3AKOHblI XUMUU: COXPAHECHUS MACChl BEUIECTB, IIOCTOSIHCTBA COCTaBa,
IIEPUOIUYECKUI 3aKOH.
Ymers:

® Ha3bleamb: XUMUYECCKUE DJIEMEHTHI, COCIMHCHHS M3YUYCHHBIX KJIaCCOB;

® 00BACHAmMB: PUBNYECKHUI CMBICI aTOMHOTO (ITOPSIIKOBOTO) HOMEPA XUMHUYECKOTO
9JIEMEHTa, HOMEpPOB TPYMNNbl W TEPUOJA, K KOTOPBIM D3JIEMEHT MPUHAJICKUT B
nepuoauueckoir cucreme .M. MeHnneneeBa; 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB
AJIEMEHTOB B IIpeJAesiax MaJlbIX IEPUOJOB U TJaBHBIX MOATPYII;, CYIIHOCTb PEaKIUl
HOHHOI'0 OOMEHA;

e Xapaxkmepu3zoeamp: XUMHYCCKHE D3JIEMEHTHI (OT BOJOpOAA 10 KalbIUs) HaA
OCHOBE WX IMOJIOXKEHUs B mepuomuveckoil cucreme J[.M. MenaeneeBa u ocobeHHOCTEH
CTPOCHHSI UX aTOMOB; CBSI3b MEXJY COCTAaBOM, CTPOCHHEM U CBOWMCTBAMH BEIICCTB;
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECCTB;

e onpedenamsp: COCTaB BEUIECTB MO UX (GopMyiaM, MPUHAUICKHOCTh BEIIECTB K
OTPENICTICHHOMY KJIACCy COCIMHEHUH, THUIbI XUMHUYECKUX pEaKIHii, BaJCHTHOCTh U
CTENEHb OKHMCIIEHHS DJIEMEHTAa B COEAUHEHHUSIX, THII XUMHUYECKOH CBSA3U B COEOUHEHUSIX,
BO3MO>KHOCTh TIPOTEKaHUS pEeaKInii HOHHOTO OOMEHa;

e cocmagnams. GHOPMYJIbl HEOPTraHUYECKUX COCIUHEHUM HW3YYEHHBIX KIIACCOB;
CXEMBbI CTpOEHHsS aToMOB TepBbIXx 20 »31eMeHTOB mepuoanueckoi cucrembr J[.H.
MeneneeBa; ypaBHEHUS XUMUYECKUX PEaKIIUN;

e obpawambca ¢ XUMAYECKOM MOCYI0M U 1a00paTOPHBIM 000PYAOBAHUEM;

® pACnO3HABAMb ONBIMHLIM HymeM: PACTBOPbI KUCIOT M IIEIOYeH, XIJIOpui-,
cynbdat-, KapOOHAT-HOHBI;

® @bIYUCANMb: MACCOBYIO JIOJI0 XUMHUECKOTO AJIEMEHTa 10 (hopMyJie COeTUHEHNS;
MacCOBYIO JOJIO BEIIECTBA B PAacTBOpPE; KOJIMUYECTBO BEIIECTBA, 00bEM WM MacCy IO
KOJIMUECTBY BEIIECTBA, 00bEMY HIIM MacCce PeareHTOB WIH MPOJYKTOB PEAKIUH.

Hcnonb3oBaTth nNpuoOpeTeHHbIC 3HAHMA M YMEHHMS B NPAKTHYECKOH ACATEJBLHOCTH H
MOBCeHEeBHOI KU3HHU IS

e 0€30MacHOro 00palIeHHs ¢ BEUIECTBAaMH U MaTepHUaIaMu;
e OSKOJIOTHYECKH I'PAaMOTHOTO TTOBEJICHNS B OKpY’KaloIeil cpese;

e OLECHKM BIMSHMUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH Cpelbl Ha OpraHUu3M
YEJIOBEKa,;

L KpHTH‘-ICCKOﬁ OLICHKHU I/IH(I)OpMaI_II/II/I 0 BCHICCTBAX, UCIIOJIB3YyCMbBIX B 6BITy;
¢ JIPUTOTOBJICHUA paCTBOPOB 3aJlaHHOH KOHICHTpPAIUH.
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