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IMosicHuTEIbHASA 3aIIHCKA

Pabouas nporpamma coctaBiieHa Ha ocHOBe [IpumepHO# ocHOBHOM 00pazoBarenbHO# nporpammbl PI'OC OO0, ocHOBHOM 00pa3oBaTeNbHON
mporpaMMbl mKojdbl, mporpammbel 1o xumuu O. C. I'abpuensHa B cOOpHHKE NPUMEPHBIX paboumx mporpamm. lIpenmeTHol JMHMK Y4eOHHKOB
O.C.I'abpuensna, M.I".Octpoymosa, C.A.Cnaakosa. 8-9 kinaccel/coct.O.C.I"abpunisH, C.A.Cnaakos .-2-¢ u3z. — M.: [Ipocserienne, 2020
VYuebnuk: Xumus.9 kinacc/O.C.INabpuernsa,.I".Octpoymos, C.A.Cnaakos-2-¢ u3z. - M.:Ilpocsemenue,2022
Ha uzyuenune xumun B 9 kiacce orBoautces 68 4 (2 4 B HECIIO), INITAHOBBIX KOHTPOJIBHBIX PaboT - 4, MPaKTHYECKUX PaboT - 7.
Leas yueOHOro npeamera:
° dbopMUpOBaHUE y yUAITUXCS XUMUYECKONH KapTHHBI MUpa KaK OPraHu4eCKOW YacTH €ro 1EI0CTHOM eCTECTBEHHOHAYYHOU KapTHUHBI,
o pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH ydJalIMXCs B MPOIECCe U3YYCHUS UMH XHUMHYCCKON
HayKH U ¢ BKJIaJa B COBPEMCHHBIN HAYYHO-TEXHHUYECKUI TIPOTpece;
o (dbopMUPOBaHHE BAKHEUIINX JIOTUICCKUX OTICpAIlUii MBITIUICHUS (aHATN3, CHHTE3, 0000IeHNe, KOHKPETH3aIisl, CpaBHEHUE | JIp.) B MpoIiecce
MO3HAHUS CUCTEMbI BAKHENIINX MOHATHNA, 3aKOHOB M TEOPUI O COCTAaBE, CTPOCHUHU M CBOMCTBAX XMMUYECKUX BEUIECTB;
° BOCIHUTAHHUE YOSKJIECHHOCTH B TOM, YTO MPUMEHEHHE MOTYYCHHBIX 3HAHUNA U YMEHUH M0 XUMHUU SIBJIIETCS 0ObEKTUBHOW HEOOXOIUMOCTBIO IS
0e30macHo paboThI ¢ BElIECTBAMU U MaTepuaiamMu B ObITY U Ha IPOU3BOJICTBE;
o MPOEKTUPOBAHUE U peaTH3alsl BBIMTYCKHUKAMU OCHOBHOM IIKOJIBI JUYHOW OOpa30BaTEIbHOM TPAaeKTOPHH: BBHIOOp mpoduiis oOydeHus B
CTapIIel 1MIKoe Wik MpodeccHOHATBHOTO 00Pa30BaTEILHOTO YUPEKICHUS;
o OBJIaJICHUE KJIFOUYEBBIMU KOMIETEHIUAMH (y4eOHO-TI03HaBaTeNbHBIMH, HH(OPMAIIMOHHBIMHU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATUBHBIMHU ).

Kypc mo xumum packpbiBaeT BKJIaJ y4eOHOTO IMpeaMeTa B JOCTHKEHHE IeNieil OCHOBHOTO OOIIero oOpa3oBaHMs M OINpeNessieT BaKHEHIIe

COJIepKaTeNIbHbIE IMHUU IPEMETa:

. «Bewecmeoy» — B3aIMOCBA3b COCTaBa, CTPOECHHUS, CBOMCTB, MTOJIyYE€HHUsI U IPUMEHEHUS BEIIECTB U MAaTEPUATIOB;
J «Xumuueckas peakyusy — 3aKOHOMEPHOCTH NIPOTEKAHUSI U YIIPABJIECHUSI IPOLIECCAMU TIOJYUYEHUS U IIPEBPAIIEHUS BELIECTB;
o «Xumuueckuii A3b1K» — ONEPUPOBAHUE CUCTEMOM BAXXKHEHIINX XUMUYECKUX ITOHATUH, BIAICHHE XUMUYECKOM HOMEHKIIATYpPOH U CHMBOJIMKOW

(XMMHUECKUMH 3HaKaMH, pOpMyJIaMU U YpaBHEHUSIMN );

L4 «Xumus u JHCU3HLY — CO6J'IIO,Z[CHI/IC IpaBUJI XUMHYECKOH 0€30I1aCHOCTH npu O6paI_I_[CHI/II/I C BCIICCTBAMM, MaTCpuajlaMu U XUMHUYCCKUMU

nponeccamu B HOBCGHHCBHOﬁ JKU3HU U Ha ITPOU3BOACTBC.



Kypc opuentupoBan Ha 0CBO€HME 00YUYaIOIIUMKCS OCHOB HEOPTaHUUECKOW XUMHUHU U KPATKOE 3HAKOMCTBO C HEKOTOPHIMU MOHITHUSIMU U 00bEKTaMU
OPraHN4YeCKOM XUMHH.

B conepxarenbHol muHNM «Bewjecmaoy» pacKpbhIBaeTCs yU€HHE O CTPOSHUU aToOMa M BEIlIECTBa, COCTaBe U KilacCu(PUKAIIMN XUMUYECKHX BEIIECTB.

B conepkarenbHON TUHUM «Xumuyeckas peakyus» pacKpbIBaeTCA yUeHHUE 0 XUMHUUECKHX Ipoleccax: KiIacCuPpuKaus XUMUYECKUX peakuuil u
3aKOHOMEPHOCTH UX MPOTCKAHUS; KAYECTBEHHAS U KOJIMYECTBEHHAS CTOPOHBI XUMHUECKUX TPOIECCOB (PACUEThI 0 XUMHUYECKUM (HOpMyIiaM U
YpaBHEHUSAM XUMUYECKHUX PEaKLIUi).

B conepsxatenbHON TUHUN «Xumuyeckuii A361k» GOPMUPYIOTCS YMEHHUS YYalllMXCsl Ha3bIBaTh BEIECTBA M0 (OpPMyIaM U COCTABIATH (DOPMYIIBI 11O UX
HA3BaHMSIM, 3aMHCHIBATh YPABHEHUS PEAKIUN M XapaKTepU30BaTh MX, PACKPBIBaTh MH(MOPMAIHIO, KOTOPYIO HECET XMMHUYecKash CUMBOJHUKA, B TOM
qHCIie BEIpaXEHHAs ¥ B TAOJIMYHOHN opMe (TIeproandeckasl CuCTeMa XuMU4eckux dneMenToB [[. 1. MenneneeBa, Tabmuia paCTBOPUMOCTH BEIIECTB B
BOJIE); UCIOJIb30BaTh CUCTEMY XUMUYECKHUX MTOHSATUHN ISl ONMMCAHUSI XUMUYECKUX OOBEKTOB (3JIEMEHTOB, BEIICCTB, MATEPHUAJIOB U MIPOIIECCOB).

B conpepxarenbHOM NUHUM «Xumusi U J#CU3Hb» PACKPBIBAKOTCS JIOTUYECKUE CBSI3M MEXIY CBOMCTBaMH, IPUMEHEHUEM, MOJIYYEHUEM BEIIECTB B
mabopaTOPHBIX YCIOBHUSX U Ha MPOU3BOJACTBE; (HOpPMHUpYETCs KyJIbTypa O€30MacHOTO U IKOJIOTUYECKH TPaMOTHOTO OOpalleHus C XUMHYECKHUMHU
00BEKTaMHU.

B kypce 3HaunTenbHas poyib OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY: TIPOBEJACHHUIO TPAKTUUYECKUX PabOT U J1abOpaTOPHBIX OMBITOB, PUKCALIMH U
aHaIIM3y UX Pe3yabTaTOB, COOIIOCHUIO HOPM U MPaBUI O€30MacHOi paboThl B XuMUYeckoM kabuHeTe (J1aboparopun).

Peanuzanus nporpammsl Kypca B Ipoliecce 00yueHus T03BOIUT 00yUarONIMMCs TIOHSAThH POJIb U 3HAYCHHE XUMHUH CPEAH IPYTHX HayK O MPUPOJE, T. €.
PACKpBITh BKJIaJ XUMHUH B (hOPMHUPOBAHHE 1IETOCTHOU €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

Coaep:xanue nporpaMmmbl
IHoBTOpeHue u 00001IeHNEe CBeIeHUId 0 Kypcy 8 kiacca

bunapubsie coeauHenus. Okcuapl cosieoOpasyronie W HecojeoOpasywomme. [MApoKCHAbl: OCHOBaHMSA, aM(OTepHbIE THUAPOKCHUIBI,

KHUCJIOPOACOACPIKAIINEC KUCITOTHI. CpCI[HI/IC, KHCJIBIC, OCHOBHBIC 1 KOMIIJICKCHBIC COJIH.



O0oOmieHne cBeJeHUH O XUMHUYECKHX peakiusax. Knaccudukanmss XMMHUYECKMX peakiuil MO pa3iuyHbIM INPH3HAKaM: COCTaBy M YHUCITY
pearupyromux 1 00pa3yIoUIMXCcsi BEIIECTB, TEIUIOBOMY 3(@exTy, oOpaTUMOCTH, W3MEHEHHIO CTENEHEW OKHCIICHHUS 3JEMEHTOB, 00pa3yIoLIHX
pearupymroIuue BelecTBa, arperaTHOMY COCTOSHUIO PEArupyIOIUX BEIECTB, HCIIOJIB30BAHUIO KAaTaJIN3aToOPA.

ITonsiTie O CKOpPOCTH XMMHMUYECKON peakiuu. DakTopsl, BAMAIONIME HA CKOPOCTh XMMUYECKUX pEaKLUi: MPUPOJA PEarupyrolux BEIECTB, UX

KOHLEHTpalusl, TEMIIEpaTypa, IUIoLalb COPUKOCHOBEHMS, HalNUuUue Katanu3aropa. Karamus.

XuMHYeCKHE PeaKIMH B PACTBOPAX JIEKTPOJIUTOB

[TonsiTie 00 2JIEKTPOIMTHYECCKOW TUCCOIHAIIMU. DJICKTPOJIUTHI W HEDJICKTPOIUTHL. MEXaHH3M JIUCCOIMALMNA AJICKTPOJUTOB C PA3TUYHBIM
xapakTepoM cBsi3u. CTETeHb IEKTPOIUTHICCKOM qucconuanui. CHIIBHBIE U C1a0bIe SJICKTPOJIHTEHL.

OCHOBHBIC TIOJIOKEHUSI TCOPHUH AICKTPOIMTHICCKON auccornuanmu. Kiaccudukaius HOHOB B WX CBOHCTBA. KUCIIOTHI, OCHOBAHHSI U COJU KaK
anekTponuThl. Ux knaccudukamus u qucconyanusi.

OO0mue XMMHYECKHe CBONCTBA KHCJIOT: M3MEHEHHE OKPAcKH HHAWKATOPOB, B3aMMOJCHCTBHE C MeTa/llaMU, OKCHIAaMU W THAPOKCHIAMHU
METaJUIOB U COJIAMH. MOJIEKYJIIpHBIE U MOHHBIE (MTOJIHBIE M COKPAIIEHHBIE) YpaBHEHUS PEaKIUid. XUMUUYECKUH CMBICT COKpAIEHHBIX YpaBHEHUH.
VYcnoBust MpoTEKaHUs PeaKUuii MKy SJIEKTPOJIUTAMHU JI0 KOHIIA. Psi/T akTHBHOCTH METAJLIOB.

OO0mre XMMHUYECKHUE CBOMCTBA IIEIOYEH: B3aMMOACHCTBHE C KHCIIOTAMHM, OKCHAAMU HEMETalIoB, cojisiMu. OOIIMe XUMHYECKHUE CBOMCTBa
HEpPacTBOPUMBIX OCHOBAHMII: B3aMMOJIEHCTBHE C KUCIOTaMHU, Pa3I0KEHHUE IIPU HAarPEeBaHUU.

OO0me XMMUYECKHEe CBOMCTBA CPEHUX COJICH: B3aUMOJICHCTBHUE C KMCIOTAMH, IIEJI0YaMHU, COJSIMU U MeTajlaMu. B3auMoIeCcTBHE KHCIBIX
COJICH CO Ien0oYaMH.

I'unponu3 kak 0OOMEHHOE B3aUMOJICHCTBUE COJIEH ¢ BOJOW. [ MAPONINU3 COMM CUIILHOTO OCHOBAHUS U cnaboit kucnoTel. ['uaponus conu cnaboro
OCHOBaHUS ¥ CHJIBHOU KHCIOTHI. BogopoaHslil mokaszarens (pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHUIOB M COJIEH B CBETE TEOPUM DJICKTPOJUTUUYECKOW IUCCOIMAIMHN ¥ MPEACTABICHUNH 00 OKHCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKITUSX.

Ilpakmuueckue paéomut



1. Pemienne skciepuMEeHTAIbHBIX 33/1a4 110 TeME «DIEKTPOIUTUUYECKAS TUCCOIUAIIUS.
HemeTtanuibl 1 UX COeAMHEHUS

CrpoeHue aToMOB HEMETAJJIOB M MX IOJOXKEHHE B MEPUOAMYECKOl cucreMe. Psp snekTpoorpunarenbHocTd. Kpuctainuyeckue peméTku
HEMETAJJIOB — TMpOCThIX BemlecTB. Pusznyeckue cBoiicTBa HeMeTaioB. OOIMEe XUMHYECKHE CBOICTBA HEMETANIOB: OKHCIUTENbHBIE H
BOCCTAaHOBUTEJIbHBIE.

["asiorensl, cTpoeHne WX aTOMOB W MoJieKyd. DU3MYECKHEe M XUMHUYECKHE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB
TaJIOT€HOB B 3aBUCHMOCTU OT UX IOJIO)KEHHUS B MEPUOAMYECKON cucteme. HaxokIeHue rajioreHoB B MPUPOJAE M HMX ModydyeHue. buonornueckoe
3HAQUYE€HHE U IPUMEHEHUE TaJIOr€HOB.

["asioreHoBOIOPOIBI M COOTBETCTBYIOIIME WM KHUCIOTHI: TUIABUKOBAas, COJIsiHAasg, OpOMOBOJOPOJHAs, HOJIOBOAOPOJHAA. [ amoreHusb.
KauecTBeHHBIE peakMKM HA TAIOTEHUI-UOHBIL. [[pUMEHEHNE COETMHEHUI TAIIOTEHOB.

Ob6mas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mpuponae u e€ moiydeHue. AIIOTPOIHbIE MOAU(UKAIMU CEPbl U MX CBOMCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBoAOpO/I: CTPOCHHUE MOJIEKYIbI, (U3HMUYECKUE U XUMUYECKHE CBOMCTBA, MoMyyeHue u 3nadeHue. CepoBogopoaHas kuciota. Cynbduabl u
ux 3HaueHue. JIroMuHOpOpPHI.

Oxkcup cepri(IV), ceparcras kucnora, cynbhuTel. KauecTBeHHas peakiiys Ha CyIb(PUT-HOH.

Oxkcup cepoi(VI), ceprast kucnota, cynbdarel. Kpucranmoruaparsl.

CepHast KHCIIOTa KaK CHJIBHBIN AekTpoduT. CBOWCTBAa pa30aBiIEHHON CEPHOM KHUCIOTHI KaK THUIUYHOM KHCJIOTHI: B3aWMOJICHCTBUE C
MeTaJUIaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIAMH, OCHOBAaHUSMU U aM(pOTEPHBIMU THUAPOKCHAaMH, colsiMu. KadecTBeHHast peaknus Ha Cyib(par-
HOH.

OO0mass xapakTepuCTUKa SJIEMEHTOB VA-Tpynmbl. A30T, CTPOEHHE €ro aromMa | MOJeKkynbl. (dDusnueckne W XUMHUYECKHE CBOMCTBA M

IIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKas POJIb.



AMMUaK, CTpOCHHE MOJIEKYJbl U (pU3UYecKue CBOMCTBA. AMMHadHas BOJA, HAIIATHIPHBIN CHOUPT, TUAPAT aMMUaka. JJOHOpHO-aKIEeNTOPHBIN
MexaHu3M oOpa3oBaHMS CBSI3M B KaTHOHE aMMOHHS. BoccraHOBUTENbHBIC CBOHCTBAa ammuaka. Conm aMMOHHUS W UX mpuMeHeHue. KadecTBeHHas
peaxius Ha KAaTHOH aMMOHHSI.

Oxkcuipl a30Ta: Hecoaeo0pas3yrolue U KUCIOTHbIE. A30THUCTasi KUCIOTa U HUTPUTHL. A30THAs KHCIIOTa, €€ MOoIy4eHne U cBoicTBa. Hutparsr.

®docdop, ctpoenue aroma u autotponusi. ochuast. Dochun. Oxcua pochopa(V) u bocdopnas (oprodhochophas) kucinora. Docdatsr.

OO0mias xapakTepucTuka 3MeMeHTOB [V A-rpymmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, NMPOCTBHIX BEIIECTB M COCAMHEHUN B 3aBUCUMOCTH OT
MOJIOKEHUS DJEMEHTOB B MEPHOJUYECKON cucteme. Yriepold. AJoTpomHble Moaudukanuu: anmas, rpadut. AmMopdHBIM yriepoa: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOius. XUMUYECKUE CBOWCTBa yriepoaa. Kokcoxumuueckoe mpou3BOICTBO U ero mpoaykius. Kapouas.

Oxkcup yraepona(ll): crpoenune Mosekysnbl, moiaydeHue u coiictBa. Oxcup yriepona(IV): crpoenue MoJieKysbl, MOJYyYEeHHE M CBOWCTBA.
VYronpHas kucioTa. Cou yroibHOW KUCIOTHI: KapOOHATHI M THAPOKApOOHATHI. TeXHMUECKas U TUIIEBas COJa.

Opranuyeckasi XuMus. YTIEBOIOPOIbI.

MeTtan, 5TaH W TpoOINaH Kak MpeleibHble (HACHIIICHHBIE) YTIIEBOAOPOJbI. ODTHIEH W aleTWIeH KaK HempeleibHble (HEHACHIIIEHHBIC)
yraeBogopoabl. CTpykTypHbIe (opMyIIbl BemecTB. ['opeHne yriaeBoqopooB. Peakiy neruipupoBanus MpeaesbHBIX YTIIEBOIOPOIOB.

CrpThl. DTUIIOBBIN CIUPT, €T0 TIOTy4YeHUE, MPUMEHEHHUE B (PU3HOJIOTHYECKOe JAeiicTBHe. TpEXaTOMHBIN CIIUPT TIUIEPUH. YKCYCHAs KUCIIOTa KaK
MIPEJICTaBUTENb KapOOHOBBIX KHUCTIOT.

Kpemuuii: ctpoenue atoMa U HaxoxaeHue B npupoae. Cununuasl u cunad. CoiictBa kpemuus. Okeup kpemuusa(1V). KpemnaueBas kucnora u eé
COJIH.

[Tpon3BOCTBO cTekIIa U IieMeHTa. [IpOayKIHs CHITMKATHOM MPOMBITINIEHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, dapdop, dasac. Ontudyeckoe
BOJIOKHO.

Hemerannel B mpupone. @pakimoHHas TEpEeroHKa >KUIKOTO BO3AyXa KaK CHOco0 MOMy4eHHs KUCIOpoia, a3oTa W aproHa. [lomydenwe
dbocdopa, kpemHHS, XJTI0pa, H01a. DIEKTPOIHN3 PACTBOPOB.

[TomryueHue cepHOW KUCIOTHI: ChIPbE, XUMHU3M, TEXHOJIOTUYECKAsi CXE€Ma, METOJ KHUIIAILIETrO CJO0s, IPUHLMUIIBI TEIooOMeHa, MPOTUBOTOKA U

nupkyasanuu. Oneym. IIpon3BoacTBO aMMuaka: cbIpb€, XMMHU3M, TEXHOJIOTHYECKAsI CXEMa.



IlIpakmuueckue padomut
2. V3yyeHne CBOWCTB COJISTHOM KHCIIOTHI.
3. 3y4yeHue CBOMCTB CEpHOM KUCIIOTHI.
4. ITonyyeHne aMMHaKa U U3y4€HHUE €ro CBOMCTB.

5. Ilonmydenue yraexucioro rasa. KagectBenHas peakius Ha KapOOHAT-HOHBI.

Metaibl M UX COeIMHEHHUS

[lonoxeHne MeTauIoB B NEPUOJUYECKON CHUCTEME XMMMUYECKHX d3ieMeHTOB /[l 1. MenneneeBa, cTpoeHue aToMOB M KPUCTAJLIOB METAJLIOB.
Mertannndeckas CBA3b U METAJUIMYECKA KPUCTAIUIMYECKas pemeTka. Du3ndeckne CBOMCTBA METAJUIOB: JIEKTPO- U TEIJIONPOBOJHOCTD, OTPaXKAKOIIAs
CIIOCOOHOCTB, TUTACTUYHOCT. YEPHBIE U IBETHBIE METAJLIBI.

Metaiabsl Kak BOCCTAHOBHUTENN. DJIEKTPOXMMHMUYECKUHN DSl HAIpsDKEHUH. B3anMonelicTBHe METasIOB ¢ HEMETaJlIaMH, OKCHJAMH, KUCIIOTaMH,
COJISIMU. AJIFOMMHOTEPMHS.

OObmiass xapakTtepucTuka 31eMeHTOB |A-rpynmnbl. OKCHABI M TUAPOKCHIBI HIETOYHBIX METAJIOB, UX IIOJy4eHHE, CBOMCTBA, MPHUMEHEHUE.
Bakneiimme cony MEI0YHbIX METAIOB, MX 3HAYEHHE B IPUPOJIE U KU3HU YEIOBEKA.

OOmast xapaktepuctuka »1eMeHTOB |IA-rpynmbl. OKCUABI W THUAPOKCHUIBI ILEIOYHO3EMENbHBIX METAUIOB, UX IMOJYy4YEeHHE, CBOICTBa H
npUMeHeHue. BakHellne conu IIeJ0YHO3eMENIbHBIX METAJIOB, UX 3HA4YeHHWE B NPHUPOJAE U JKU3HU uenoBeka. KapOoHaTbl M ruIpokapOOHATHI
KaJIbLUS.

Bpemennas u noctosHHas KECTKOCTh Bo/Ibl. CrIOcoObI ycTpaHeHHs BpeMeHHOU xEcTkocTU. Croco0bl yCTpaHEHHsI TOCTOSHHOM KECTKOCTH.

CoenuHeHus: aqOMUHMS B MpHUpoJe. XUMHUYECKHe CBOHMCTBa amoMuHUS. OCOOEHHOCTH OKCHIAa M THIPOKCHIA ATIOMUHHUS KaK aM(OTEpHBIX
coenHeHu. Baxuelme conu anoMuHus (XJI0pui, cyiabdar).

OcobenHoctu cTpoeHus aroma xenesa. JKenezo B mpupojne. Baxkueiimue pyasl xkenesa. [lomyuenne uyryna u cranu. OKCHABI U TUAPOKCUIBI

xene3a(ll) u (III). Conu xeneza(ll) u (III). OOHapyxeHHEe KATHOHOB JKeJie3a B pacTBOPE. 3HAUCHUE COCTMHECHHH JKele3a.



Koppo3us razosast (xumuueckas) U 3JIEKTpOXUMUYEcKasl. 3aliuTa MeTajljIoB OT Koppo3uu. Meramiel B npupoze. [lonstue o meramuypruu. YépHas
U LBeTHasg Metautyprus. llupomeramnyprus, rugpoMeTanyprus, 3aexkrpoMeramnyprus. Jlomennslii mporecc. IlepepaboTka yyryHa B CTalb.
DNEeKTPOINU3 pacIlIaBoB.

Ilpakmuueckue pabomut

6. )KEcTKoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

7. PemieHre 3KCIEpUMEHTANIBHBIX 33734 10 TeMe «MeTauib».

XuMHusA M OKpYsKaloLas cpeaa

Crpoenue 3emu: sipo, MaHTHsA, 3eMHasl Kopa, JTuTocdepa, rujpocdepa, atMochepa. Xumuueckuil cocrtaB 3emin. I'opHble nopoabl. MuHepasbl.
Pynpl. Ocanounsie ropHslie noposl. [lonesnsie uckonaemsle.

HcToOuyHUMKM XUMHUYECKOIO 3arpsi3HEHUs OKpyXKaromied cpeabl. [oOanbHble HKOJIOrMYECKHE MpOoOJeMbl YEJIOBEYECTBA: HapyLIEHUE
OMOT€OXUMHUECKUX KPYrOBOPOTOB XHMHUECKUX 3JIEMEHTOB, MOTEIUIEHUE KJIMMaTa, KUCIOTHbIE A0XAW U Ap. O30HOBBIE JbIpbl. MeXayHapoJHOe
COTPY/HUYECTBO B 00JIACTH OXpaHbl OKpPYXKarOIel cpeibl OT XUMHUYECKOTO 3arps3HEHUs. «3esI€Hast XUMUS.

O000menne 3HAaHUH 10 XMMHH KypPCca OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY 3K3aMeHYy

CrpoeHne atomMa B COOTBETCTBUH C IOJIOKEHHEM XMMHYECKOIO 3JIEMEHTA B IEPUOANUYECKOM cucTeMe. CTpOEHME BEIECTBA: XUMUYECKas CBA3b
U KpUCTAJIIMYecKas peréTka. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX JIEMEHTaMU MPOCTHIX BEUIECTB (METAIOB, HEMETAIUIOB, OJIAarOPOIHBIX T'a30B) OT
MOJIOXKEHHUS AJIEMEHTOB B IIEpUOANYECKOM cucTeMe. THIoNorust HeOpraHMYeCKUX BEIIECTB, pa3AelieHUue UX Ha Kiacchl U rpyninsl. [lpencraBurenu.

[Ipu3Haky 1 ycaoBUs NPOTEKAHUS XUMUYECKUX peakid. TUMOIOTUs XUMUYECKUX peaklUii 0 pa3Iu4HbIM Npu3HakaMm. Peakiun noHHOro oOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB. XapaKTEPHbIE XHWMHUYECKHE CBOHCTBA COJICOOPA3YIOIIMX OKCHJIOB, T'MJIPOKCHUAOB (OCHOBaHUM,

KHCIIOPOJICOIEPKAILUX KUCIOT U aM()OTEPHBIX THIPOKCHJIOB), COJIEH.



I1o 3a6epuienuto Kypca xumuu Ha I3mane 0CHOBHO20 00ULe20 00PA306AHUA GbINYCKHUKU OCHOBHOIL WIKOJIbL 00JIHCHBL 081A0€Mb Ce0YIOUWUMU

pe3yromamamu.

1. JInyHOCTHBIE pe3yJIbTaThI:
1) ocosnanuecBoOeit STHUYECKOW PUHAICKHOCTH, 3HAHUE HCTOPUU XUMUHU U BKJIAJAPOCCHICKON XUMHUYECKOI HAYKH B MUPOBYIO XUMHIO;
2) (hopmuposanue OTBETCTBEHHOTO OTHOIICHUS K IO3HAHHIO XUMHUU;TOTOBHOCTH M CIIOCOOHOCTHYYALIMXCS K CaMOPa3BHTHIO M €aM000Opa30BaHHMIO Ha OCHOBE
U3y4YCHHBIX (DaKTOB, 3aKOHOB ¥ TECOPHH XUMHHU; OCO3HAHHOTO BHIOOPA M MOCTPOCHUE WHANBUIYATBHON 00pa30BaTEIbHON TPAEKTOPHU;
3) popmuposanue IETOCTHOM €CTECTBEHHO-HAYYHOIH KaPTUHBI MUPA,HEOTHEMIICMO YaCThIO KOTOPOI SBJISICTCS XUMHUESCKasi KapTUHA MHPa,
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS HAYKH U OOILIIECTBCHHOW MPAKTHKU, B TOM YUCIIE U XUMHYCCKUM;
5) ocsoenue counanbHBIX HOPM, ITPABHII MOBEACHHS, pOJieii U (OPM COLMATBHOMN JKH3HU B COLIYME, IPUPOJIC U YACTHOM )KU3HH HA OCHOBE YKOJIOTUUECKOM KYIbTYPbI
u 0e30macHOro o0parieHus ¢ BENIeCTBAMU M MaTepUallaMH;
6) ¢opmuposanue KOMMYHUKATUBHOH KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHHKAMHU M B3POCIBIMH B Hpoliecce 00pa30BaTeNIbHOM, OOIIECTBEHHO IOJE3HOH,
y4eOHO-HCCIIeIOBATENBCKOM, TBOPYECKON U IPYTUX BUAOB ACSITEIHHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbIe pe3yJbTAThl:
1) onpedenenue neneit cOOCTBEHHOT0 00YUCHHUS, OCTAHOBKA U (pOpMyITHpOBaHUE ISl ce0s1 HOBBIX 337134,
2) nAAHUPOBAHUETTYTEH JTIOCTIKESHYS )KEIAeMOT0 pe3ylbTaTa 00y4eHHsT XUMUH KaK TEOPETHYECKOT0, TaK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommnecenue cBOUX IEUCTBHI C TUIAHUPYEMBIMH DPE3yIbTAaTaMH, OCYUyecmeneHue KOHTPOJIS CBOEH IEATEIBHOCTH B IIPOIECCEe JNOCTH)KEHHsS pe3yibTaTa,
onpedenenuecioco00B JISHCTBUI MPHU BHIIOJHEHUH JTAOOPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUU C NIPABUIAMU TEXHUKH 0€30MaCHOCTH;
4) onpedenerue NCTOYHNKOB XUMHUYECKON MH(POPMAINH, TIOJy4CHUE U aHaIN3 e€, CO3JaHne NH(POPMAIIMOHHOTO NPOIYKTa U €ro Mpe3eHTaINs;
5) ucnonv3osanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpAllMii: aHalM3a W CHUHTE3a, CPaBHEHHs M CHCTEMaTH3allid, OOOOLICHWS W KOHKPETU3AIWH, Gbli6/1eHUe
MIPUYMHHO-CJICICTBEHHBIX CBS3€H W NMOCMpOeHue JTOTUYECKOTO PACCYKIEHHUS M YMO3aKIIOYeHHs (MHAYKTHBHOTO, JCAYKTHBHOTO WM IO aHAJOTHH) Ha Marepuaie
€CTECTBEHHO-HAyYHOT'O COJCPKAHUS;

6) YMeHue Co31aBaThb, IPUMCHATL U HpeO6paBOBBIBaTL 3HAaKW U CUMBOIJIbI, MOACIIN U CXCMBbI IJId PCIICHUA y‘-ICGHLIX U ITO3HaABAaTCIIbHBIX 3aaa4,



7) ¢opmuposanue W pazeumue SKOJIOTHYECKOTO MBIIUICHHS, YMEHHE IPUMEHATh €ro B I03HABATCIbHOH, KOMMYHHKATHBHOH, COIMAJIbHOW MPaKTHKE
1 Ipo)eCcCUOHANTBHOI OpUEHTAIINY;
8) eenepuposanue nneit u onpeaeICHUE CPEACTB, HEOOXOIUMBIX JUIS UX PeaTU3allky.

3. [IpeamMeTHBIE Pe3yabTAThI:
1) ymenue 0603HaUaTh XUMHUCCKHE JICMEHTHI, Ha3bIBaTh UX M XapaKTEPU30BaTh HA OCHOBE MOJIOKEHHUS B Nepuoauyeckoit cucreme /1. Y. Meneneesa;
2) hopmynuposanue N3y4CHHBIX TOHATHII: BELIECCTBO, XUMHUUECKHI JJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, MPOCTOE U CIIOYKHOE BEIIECTBO, XMMHUYCCKAsI
peakuusi, BUJbl XHMUYECKUX PEAKLIHUMA U T.I1.;
3) onpedenenue no GopMynaam cocTaBa HCOPraHMUECKUX U OPraHHYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB XUMHUYECKHUX 3JICMEHTOB MJIA CTCIICHU UX OKHCIICHUS;
4) nonumanue uHPOPMAIHH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, GOPMYJIbI U yPaBHEHHS;
5) ymenue kraccuguyuposéams MPOCTbIe (METAUIBI, HEMETA/UIbI, OJIATOPOIHBIC Ta3bl) U CIOXKHBIC (OMHAPHBIC COCIUHEHHS, B TOM YHCJIE€ M OKCHIbI, & TaKKe
THAPOKCUIABI — KHUCJIOTBI, OCHOBAHUA, aM(i)OTepHBIe THAPOKCUABI — U COJ'II/I) BCIICCTBA,
6) gopmyruposanue TEPUOINIECKOTO 3aKOHA, 0OBACHEHUe CTPYKTYPbl M MHPOPMAIMH, KOTOPYIO HECET MepHoIuuecKas CUCTeMa XUMUYeckux snementoB J[.U.
MewnpeneeBa, packpvimue 3HaUCHUS IEPUOANYECKOTO 3aKOHA;
7) ymenue xapaxmepuzo6ams CTPOSHHE BEIIECTBA — BUJIbI XUMHUECKHUX CBS3€H M THITbI KPUCTAIUIMIECKUX PEIIETOK;
8) onucanue cTpoeHUsI aTOMOB XUMHUYECKUX JIEMEHTOB C MOPSIKOBBIMU HOMepamu 1—20 u 26 omoobpadsicenue ux ¢ TOMOIIBIO CXEM;
9) cocmasnenue GopMya OKCHIIOB XMMUYECKHX JIEMEHTOB U COOTBETCTBYIOIIUX UM THIIPOKCHIIOB;
10) nanucanue cTpykTypHBIX (HOPMYJ MOJICKYISPHBIX COCTUHCHUN U (POPMYIIBHBIX STUHHII HOHHBIX COCIMHEHHU 10 BAJICHTHOCTH, CTEIICHH OKUCIICHUS WIIH 3apsTy
HOHOB;
11) ymenue gpopmynuposams OCHOBHBIC 3aKOHBI XUMHHU: TIOCTOSIHCTBA COCTAaBa BEIECTB MOJICKYJISIPHOTO CTPOSHHSI, COXPAHEHHUSI MACChI BELIECTB, 3aKOH ABOTA/IPO;
12) ymenue gpopmynuposeams OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJICKYJIIPHOTO YICHUS U TEOPUH AJICKTPOTUTHICCKON JTUCCOIMAIIHH;

13) onpedenenue npu3HAKOB, YCIOBUH MPOTEKAHUS M NPEKPAICHUS XUMUYECKIX PEaKIIni;



14) cocmagnenue MONEKYISPHBIX YPaBHEHUH XUMHYCCKUX PEAKIUi, TIOATBEPIKAAIONIMX O0IINE XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX BELICCTB
U OTPAKAIOIIUX CBSI3H MEXKAY KJIAaCCaMH COCANHCHU;

15) cocmasnenue ypaBHeHHIA PEaKIUi ¢ y4aCTHEM 3JICKTPOJIMTOB TaKXKe B HOHHOU (hopme;

16) onpedenenue No XUMHUYECKUM YPaBHEHHSM MPUHAIICKHOCTH PEAKIMIA K ONPEACIEHHOMY TUITY WU BHIY;

17) cocmagnenue ypaBHEHHI OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUII C TOMOLIBIO METO/Ia YIEKTPOHHOT0 OaaHca;

18) npumenenue NOHITUIKOKUCTICHHE» U «BOCCTAHOBJICHHE) JUIS XapaKTEPUCTUKU XMMHUECKUX CBOWCTB BEIECTB;

19) onpeodenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIMIA XJIOPHUI-, CYIb(haT- U KapOOHAT-aHHOHOB ¥ KATHOHA aMMOHHSI B PaCTBOPE;

20) obwsicHenue BIUSHYS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEAKIIHIA;

21) ymenue xapakmepuzosams MOJIOKEHAE METAIIOB H HEMETAIUIOB B IEPHOIUYECKOM CHCTEME JIEMEHTOB, CTPOCHUE UX aTOMOB U KPUCTAILIOB, 00LIMe GU3nIecKue
U XUMHUYECKUE CBOWCTBA;

22) 0bwsicHenue MHOTOOOpa3Hsl TPOCTHIX BEIISCTB SBJICHUEM AJUIOTPOITUH C YKa3aHHEM e€ MPUYUH;

23) ycmawnognienue pas3nuYMid THUAPO-, MUPO- M SJICKTPOMETALIYPIHU W ULTIOCMPUPOSAHUE ITHX PA3THYUN TPUMEPAMH TPOMBIIUICHHBIX CIOCOO0B MOJTYYCHHS
METAaJUIOB,;

24) ymenue Oasamv oOuyr0 xapaktepuctuky snementoB |, I, VIIA rpymmn, a Takxke BoAopoda, KHCIOpoja, a3ora, cepbl, (ochopa, yriepona, KpeMHUS U
00pa30BaHHBIX MMH TPOCTHIX BEIIECTB M BAXHEHIIHMX COCTUHEHUH (CTpOEHHWE, HAXOXJICHUE B MPUPOAE, MONydeHHe, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE);

25) ymenue onucvieams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aLIUTHI OT HEE;

26) ymerue npouzso0ums XUMAYECKUE PacYEThl C HCIOIb30BAHUEM IMOHATUI «MaccoBast IOJISI BEMIECTBA B CMECH», «KOJIMYECTBO BEIIECTBAY, «KMOJIPHBIA 00BEM» 1O
dbopMynaM U ypaBHEHHUSIM PEaKIINii;

27) onucanue CBOWCTB U MPAKTUICCKOTO 3HAUCHHS U3yICHHBIX OPTaHMYECKUX BEIIECTB;

28) gvinosHenue 0003HAYCHHBIX B TIPOTPAMME SKCIIEPUMEHTOB, PACNO3HABAHIEe HEOPTAHUYECKIX BELIECTB 110 COOTBETCTBYIOIIUM ITPHU3HAKAM;

29) cobnodenue npaBua 0€30MacHOM PabOTHI B XUMUYECKOM KaOuHeTe (JlabopaTtopu).



K

aJIeHJapPHO-TEMATHYEeCKOe NJIAHUPOBaHHE YPOKOB

/o

Paznen. Tema ypoka

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIbHOCTHU YHAIIUXCs

Jara
J1aH

Hara dakt

IloBTOpEHUE H 0O

0o01eHHe cBeleHUI O Kypcy 8 kinacca. XMMHYeCKHe peakiuu

Krnaccudukanus HeopraHuueckux BeIecTB U
MX HOMEHKJIaTypa

Xapaxmepuzoeamsb OKCUJBI, TUAPOKCUIBI (OCHOBAaHUS, aM(POTEPHBIE THAPOKCHIBI,
KHCJIOPOJACO/ICPKAIAE KHCIOThI) M COJNM MO IUIAaHY: COCTaB, CIIOCOOBI
00pa3oBaHMs Ha3BaHUH, XapaKTEPHbIC CBOWCTBA U MOJTYYCHHUE.
Knaccugpuyuposamv ~ oxcunpl, THAPOKCHUIBI  (OCHOBaHMS, aM@oTepHbIC
THJIPOKCHUJIBI, KUCJIOPOACOACPIKAIINE KUCIOTHI) U COJIM IO PA3JINYHBIM MTPU3HAKAM.
Ymems monTBepkKAaTh XapaKTEPUCTHKY OTICIBHBIX IPEACTABUTENCH KIIACCOB
HEOPTaHMYECKUX BEIIECTB YPABHEHUSMHU COOTBETCTBYIOIINX PEAKIIHH.
Packpvisams  TEHETHYECKYIO CBS3b MEXKAY KJIaccaMd HEOPTaHWYECKUX
COCIMHEHU I

05.09

Knaccudukanuss XUMHUECKHX peakIuil 1o
pa3IMYHBIM OCHOBAHUIM

ObwsacHambs TOHATHA «XHMHYECKas peaKknus», «KpCakKuu COCANHCHUS», «PCAKIIUN

Knaccudukanuss XuMHUECKHX peakIuil 1o
Pa3IMYHBIM OCHOBAHUIM

pa3NoKEHUs», «peakuu OOMEHa», «peakUUH 3aMeLICHMs», «PEaKLUu
HEUTPAIU3aLUN», «IK30TEPMUUYECKHE DPEAKLUN», OHIOTEPMHYECKHE pEaKLUn»,
«oOpaTuMble  peaklUu»,  «HEOOpaTUMblE  peakuu»,  «OKHCIUTEIbHO-
BOCCTAaHOBUTCIBHBIC pCaKkuum», «T'OMOI'CHHBbIC pCaKkuuun, «reTCPOTCHHLIC
peakuum»,  «KaTAIUTUYECKUE  pEeaKklUW», «HEKAaTAIUTUYECKUE  pPEaKIUH»,
«TETI0BOM 3P PEKT XUMHUYECKON peakLum».

Knaccuguyuposames xuMndeckne peakliuu 10 pa3IMuHbIM OCHOBAHUSIM.
Onpedensams  OKUCIUTENb W  BOCCTAHOBHUTENb, MPOLECCHl OKHUCICHUA H
BOCCTAHOBJICHUS.

Habniooams 1 onucvléams peakiui MEKAY BEIIECTBAMU C IIOMOIIBIO PYCCKOTO
(poztHOTO) SI3BIKA U SI3bIKA XUMUHU

06.09

12.09

[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEAKLINH.
Karanuz

Ob6vsicHsamb, 9TO TAKOE «CKOPOCTh XUMUYECKON PEaKITHI.
Apeymenmuposams BHIOOP €IUHUAI] U3MEpeHUs VP.
Yemanaenueams TPAYUHHO-CIICICTBEHHBIE CBSI3U BIMSHUS Pa3IHYHBIX (DAaKTOpOB

13.09




5 [TonsiTHe 0 CKOPOCTU XMMHYECKOUN peaKiInu. Ha CKOPOCTh XUMHYECKUX PEAKIIHH. 19.09
Karammns Habnrwooams u onucvléams peakiiuu MEXy BEIIECTBAMHU C IMOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHUH
IlIpo6ooumsb ONBITHI, TOATBEPKAAIONIUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMN
pEeaKIuu OT Pa3IMYHBIX PaKTOPOB
XuMH4YeCKHe peakii B pacTBoOpax
6 DIIEKTPONUTHYECKAS] TUCCOLUALTIS Xapakmepuzoeams TOHATHA <«OJEKTPOJUTUYECKAS OUCCOLMALMSL), «ANEKTPOIuTh», | 20.09
«HEINEKTPOIIUTHI».
Yemanasnueams TpUUMHHO-CIIEACTBEHHBIE CBA3M MEXKAY TPUPOAOH 3JIEKTpOIUTa H
CTEIICHBIO €r0 TUCCOLMALIIH.
Yemanasnueams npUYMHHO-CIIEACTBEHHBIE CBSA3M MEXKIY THUIIOM XHMHYECKOH CBSI3U B
3JIEKTPOJINTE U MEXAaHU3MOM €T0 JUCCOLUALNN
7 OCHOBHBIE MOJOXKEHUS TEOPUU Xapaxkmepuszoeams TIOHSATUS «CTENEHb AUCCOLMALUNY», «CWIbHBIE AJIEKTPOIUTH», | 26.09
aneKTpoMTHIeCKOoi ucconmnanuu (TO/T) «crmabbie DIEKTPOIUTHD», «KATUOHBDY, «AHUOHBDY, «KHUCJIOTBDY, «OCHOBAHMS), «COJH.
Cocmasnsims ypaBHEHUS 3JEKTPOIUTHUECKON AUCCOLMALIMHI KHCIIOT, OCHOBAHUI U COJEH.
Hnnrocmpuposames TpUMEpaMH OCHOBHBIE IIOJIOKEHUS TEOPHH  3JIEKTPOIUTHUECKOM
JTUCCOIUAITIH.
Pasnuuams  KOMIOHEHTBI  JJOKA3aTENbCTB  (TE3UCOB, apryMeHTOB H  (HOpMBI
JI0Ka3aTeNbCTBA)
8 XuMHAYeCKUe CBOHCTBA KUCIIOT KaK IEKTPOIUTOB | Xapakmepuzoéams 0OIIMEe XWMUYECKHE CBOWCTBA KHCIOT ¢ mo3unuid Teopuu | 27.09
XUMHYECKHE CBOMCTBA KUCIOT KaK IEKTPOIUTOB SJICKTPOTNTHICCKON IMCCOLIHALIH. 03.10
Cocmasnsams MONEKYJSIPHBIE, TIOJMHBIE W COKpAIIEHHBIE WOHHBIE YPABHEHHWS PEAKIHMHA C
Y4acTHEM KHUCIIOT.
Apaymenmuposams BO3MOXHOCTb TIPOTEKAHUS PEaKIMil ¢ ydyacTHEM KHCIOT Ha OCHOBE
npasuia beprose u psiia akTHBHOCTH METAJLIOB.
IIpo6oO0ums ONBITHI, MOATBEPKIAIOIINE XUMHUYECKHUE CBOMCTBA KHUCJIOT, C COOIIOIEHHEM
MIPaBHJI TEXHUKH O€30M1aCHOCTH.
Habnooams n onucvigams peakin ¢ y4acTHEM KUCIIOT C TOMOILBIO PyCCKOro (POIHOTO)
SI3bIKA W S3bIKA XUMUHU
10 XUMUYECKUE CBOMCTBA OCHOBAaHUH Kak Cocmasnames MOJICKYJISIpHBIC, TIOJIHBIC M COKpamEHHBIE MOHHBIC ypaBHeHUs peakumid ¢ | 04.10

QJICKTPOJIUTOB

y4aCTueM OCHOBaHHM.




Apeymenmuposams BO3MOXKHOCTH TIPOTEKaHHWA pPEAaKIWH C yJacTHEM OCHOBAaHWN Ha
OCHOBe IpaBuia beproute.

Ilpogodums  ONBITHI, TOATBEPKIAIOIINEG XUMHUYCCKHE CBOMCTBA OCHOBaHWH, C
COOJTI0TEHEM TIPABIIT TEXHUKH O€30TIaCHOCTH.

Habniooams v onuceieams peakiiuy ¢ y4aCTHEM KHUCIIOT C TIOMOIIBIO PYCCKOTO (POHOTO)
SI3BIKA U SI3BIKA XMMUM.

11

XUMHYECKUE CBOMCTBA COJieH KaK 3JIEKTPOIIMTOB

Xapaxkmepuzoeams  0O0IME XWUMHYECKHE CBOHCTBA COJCH C TIO3WIOHA  TEOPHUH
3NEKTPOJIMTHUECKOMN TUCCOLUAIIH.

Cocmasnsims MOJNEKYJSPHBIC, TIONHBIE W COKpAIIEHHBIC WOHHBIC YPAaBHEHUS PEaKIHid C
Y4aCTHEM COJIEH.

Apeymenmuposams BO3MOXKHOCTH IMPOTEKAaHUS peakUuil c yyacTHEM coJiell Ha OCHOBE
npaBuia beptose.

Ilpo6odump OMBITHI, TOATBEPKAAIOIINE XUMUYSCKHUE CBOMCTBA COJICH, ¢ COOJIIOJCHUEM
MIPaBHUII TEXHUKH OE30IIaCHOCTH.

Habnodams n onuceiéams peakuy ¢ Y9acTHEM COJIeH ¢ TOMOIIBIO PYCCKOTO (POIHOTO)
A3BIKA U A3bIKa XUMHWU

10.10

12

[TonsiTne o runponuse conen

Yemanaenueame 3aBUCHMOCTH MEXKILy COCTABOM COJIM M XapaKTEpPOM €€ THAPOIH3A.
Ananuzuposams cpeny pacTBOpa COJH C IOMOIIBIO HHAUKATOPOB.
IIpoenozuposams TN THAPOIIN3a COJIM HA OCHOBE aHanu3a e€ (hopMyIIbl

11.10

13

Ipaxmuueckas paboma 1. Pemnenne
9KCIIEPUMEHTANIbHBIX 33/a4 110 TeMe
«QNEKTPOTUTHYECKAS TUCCOLINAIUS

Ymemyw obpammateces ¢ 1abopaTopHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU IPHOOpPaMu B
COOTBETCTBHU C ITPABUIAMH TEXHUKU 0E€30TIaCHOCTH.

Habniooamsb cBOWCTBA IIEKTPOITUTOB.

Habniooame W onucbieamb pPEaKIMUd C yYaCTHEM DJIICKTPOJIUTOB C  ITOMOIIBIO
€CTECTBEHHOTO (PyCCKOTO WIIH POJTHOTO) SI3bIKA U SI3bIKA XHUMUH.

Dopmyaupoeamb BEIBOABI MO PE3yJIbTaTaM NPOBEAEHHOIO SKCIIEPUMEHTa

17.10

14

O060011eHME U CHUCTEMATU3ALHUA 3HAHUN 110 TEME
«XHMMHUYECKHE PEaKIIiU B pacTBOpax
AJEKTPOIIUTOBY

IIposooums ONIEHKY COOCTBEHHBIX JTOCTHKCHUH B YCBOSHUH TEMBI.

Koppexmuposamb CBOM 3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM PE3yJIbTaTOM.
Honyuams xumMudeckyro HHPOPMAIIMK U3 PA3IINIHBIX HCTOYHHKOB.

[pencrapisate HMHOOPMAIMIO IO TEME «XHUMHYECKHE peaKklMd B PacTBOpax
AJIEKTPOJIUTOBY B BUJIC CXEM, TAOJIHII U OTIOPHBIX KOHCIIEKTOB

18.10

15

Konmponvuas paboma 1 no reme « XuMuieckne
peakiuy B pacTBOPax AIIEKTPOIUTOBY

Pemaror 3aa4y, BBIIMOJHAKOT KOHTPOJIbHYIO pa60Ty C HCIOJIB30BAHUECM H3YUYCHHBIX

24.10




HOHATUH

HeMeTaabl 1 UX cOeIUHEHUA

16 OO6mrast XapakTepUCTHKA HEMETAIIIIOB ObvscHamb, 9TO TAKOE HEMETAIIIBL. 25.10
Xapaxmepuzosams XUMUUYECKHE SIEMEHTHI — HEMETaUIbl U CTpOeHHE, (PU3NYECKUE U
XMMUYECKHE CBOMCTBA MPOCTHIX BEILECTB — HEMETAJLIOB.
Obvsacuams ~ 3aBUCUMOCTb  OKHCJIHMTENBHO-BOCCTAHOBHUTENBHBIX ~ CBOMCTB (Wi
npeocKasvbléams CBONCTBA) 3JIEMEHTOB-HEMETAJIIOB OT X TOJIOKEHHSI B IEPUOJMYECKON
cucTeMe XuMHuIecknx 3ieMenToB /. 1. Menneneena.
Yemanaenueamp TpuUMHHO-CIIEICTBEHHBIE CBA3M MEXY CTPOCHHUEM aTOMa, XUMUYECKOH
CBSI3bI0, THUIIOM KPHUCTAUIMYECKOW pEImETKH HEeMeTalula M €ro COCAWHEHHH W
(u3MUEeCKUMH CBOWCTBAMHU IAHHOT'O HEMETAJIa U €r0 COCAMHEHHM.
lokazbiéams OTHOCUTENBHOCTD IOHATUH «METAJUDY U «HEMETaJ»

17 Ob6mas xapakTepucTuka 31eMenToB VIIA-rpynmer | Xapakmepuzosams cTpoeHne, (QU3NYECKHEe W XHMHYECKHe CBoiicTBa, momydenwe u | 07.11

— TaJIOreHOB [IPUMEHEHHUE TaJIOTEHOB B IJIaHE 00IIero, 0COOCHHOTO U €AUHUIHOTO.

Yemanaenueams mpuUMHHO-CIIEICTBEHHBIE CBS3H MEXIY CTPOSHHUEM aTOMa, XUMHYECKOH
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOH PEIIETKH y rajJlOTeHOB U (QU3NUYECKUMH U XUMHUYECKUMH
CBOWCTBAMH 3TUX BEILECTB

18 CoennHeHUs raloreHoB Xapaxkmepuzosams € HCIOIB30BAaHHEM pycCKoro (poaHoro) si3pika M sizpika xumuu | 08.11
cocTaB, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA, MOIyYeHHE W MPUMEHEHHE COCIMHEHHM
rajJoreHoB.
Haszvieamy coepnHeHus TaloreHoB mno dopmyne u cocmasisims (HOPMYNIbl MO0 UX
Ha3BaHHUIO.
Yemanaenueames pUYMHHO-CIIEICTBEHHBIE CBSI3M MEKAY XMMUYECKOHU CBSI3bIO U THUIIOM
KPUCTANIMYECKON PEIIETKH B COCAMHEHHSAX T'aJOreHOB M (PU3MYECKUMHU U XUMUYECKUMH
CBOMCTBAMH dTHUX BENIECTB.
IIposooums, nabnodams N onucvléams XUMUYECKHA HKCIEPUMEHT 10 PaclO3HABAHHIO
raJOreHNU-HOHOB C COOJII0IEHUEM NPABMII TEXHUKH O€30I1aCHOCTH.
Buoinonuame pacy€Tsl 0 XUMHUYECKUM (DOpMyNTaM 1 ypaBHEHHUSIM peaKIni, IPOTEKAOIINX
C YYaCTHUEM COEJMHEHUM raJJOr€HOB

19 Ipaxmuueckas paboma 2. VI3yuenue cBOWCTB Ymemw obpamatbes ¢ 1adopaTopHBIM 000pyIOBaHMEM U HarpeBaTedbHBIME Ipubopamu B | 14.11

COJITHOU KHUCIJIOTEI

COOTBETCTBHH C TIPAaBUJIAMH TEXHUKH 0€30IMaCHOCTH.

Habniooams cBOMCTBA 3JIEKTPOIUTOB U MPOUCXOSIINUX C HUMH SBJICHHUI.

Habmiooamv u onuceieams peakiui ¢ y4acTHEM DJICKTPOJIUTOB C MOMOIIBIO PYCCKOrO
(pOTHOTO) SI3BIKA U SI3bIKA XVMHH.




Dopmynuposams BEIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA

20

OO6mas xapakTepucTHKa 3JeMeHTOB VA -TpyIsl
—xanpkoreHo. Cepa

lasams 00UIyI0 XapaKTEPUCTHKY aTOMaM, IIPOCTHIM BEIIECTBAM M COEIWHEHUSIM
XaJbKOT€HOB B 3aBUCUMOCTH OT MX IMOJIOKEHUS B IEPUOANUECKON CHCTEME.
Xapaxmepuzoeamv CTPOCHUE, AUIOTPONHUIO, (PHU3UYESCKHE M XUMHUYECKHE CBOWCTBA,
MIOJTyYeHUE U TPUMEHEHHUE CEPHI.

Yemanasnuseams npudMHHO-CIIEICTBEHHBIE CBSI3U MEXK]Yy CTPOSHHUEM aToMa, XUMUYECKOM
CBSI3bI0, TUIIOM KPHCTAJUTUYCCKOH PEHIETKH Cephl U €€ (PU3MYSCKUMH M XUMUYCCKUMU
CBOMCTBaMHM.

Buvinonnams pacdéThl M0 XUMUYECKUM (OPMYJIaM B YPaBHEHUSM PEAKITHA, TPOTEKAIOIITIX
C y4acTHEM CEPBHI.

Ilposooums, nabaodams N OnUCHI6AMb XUMAYECKUH IKCIIEPUMEHT 0 TOPSHHIO CEPhI Ha
BO3/IyX€ M B KHCIIOPOJIE C COOTI0ACHNEM NPaBIJ TEXHUKH 0€30IaCHOCTH

15.11

21

CepoBoJ0poa U cyTbGUABI

Xapaxkmepuzoeams C WUCTOIB30BAHUEM PYCCKOTO (POJHOTO) SI3BIKA M S3bIKA XUMHH
cocTaB, (PM3UYCCKUE M XUMHUYCCKHE CBOMCTBA, IMOJIyYCHHE M MPUMCHCHHE COCTUHCHHIA
CEpHI B CTENIEHN OKUCICHUS —2.

Ha3zvieams coemuHeHHs] CEpbl B CTEMEHH OKUCICHHA —2 MO0 (OpMylle M COCMmAgiamb
(hopMyJIBI IO X HA3BAHMIO.

Cocmaensims MOIGKYJISAPHbIE W WOHHBIE YPaBHEHUS pEaKIHUd, XapaKTepU3yIoIIne
XUMHYECKHE CBOWCTBA COSAMHEHUN Cephl B CTETICHN OKUCIICHUS —2.

Onucvigams TPOIECCH  OKUCIICHUS-BOCCTAHOBIICHUSI, Onpedeisimb OKUCIUTENb U
BOCCTaHOBHUTEIIb U COCMAGIAMb JJIEKTPOHHBIA OajlaHC B PEakIUsiX C y4aCTHEM CEphbl B
CTETICHH OKUCIIEHUS —2.

Yemanasenuseams pUYMHHO-CIIEICTBEHHBIE CBSI3M MEXIY XUMHUYECKOU CBS3HIO M THUIIOM
KPUCTAJUIMUECKON PEIIETKH B COCIUHEHUAX CEpPbl U (U3NYCCKUMH U XUMHUYCCKUMH
CBOMCTBAaMHU 3TUX COEAUHEHUI

21.11

22

KI/ICJ'IOpO,Z[HBIe COCAUMHCHUS CCPBI

3anucvisams HOPMYIBI OKCUIOB CEPBI, HA3bI6AMb WX, ONUCLIGAMb CBOWCTBA Ha OCHOBE
3HAHUN O KHCJIOTHBIX OKCHAAX.

Xapaxmepuzoéames ¢ WCTIOIB30BAHUEM PYCCKOTO (POTHOTO) S3bIKA W SI3BIKA XUMHH
cocTaB, (U3NUECKUE U XUMHUYECKHE CBOHCTBA CEPHOM KHCIIOTHI KaK 3JICKTPOJIMTA.
Cocmaenams MONIEKYISIpHbIE ¥ WOHHBIE YpPaBHEHHS PEaKIHUi, XapakTepU3yIOIINX
XUMHUUYECKHE CBOMCTBA CEPHOM KUCIIOTHI.

Pacnosnasams cynbhaT-nuoHsI.

Xapaxmepuzosams C WCHOJB30BAHHUEM PYCCKOTO (POJHOTO) sI3bIKA M SA3bIKA XUMHH
CBOMCTBA KOHLEHTPUPOBAHHOMN CEPHOI KUCIOThI KaK OKUCIUTEIIS.

Cocmasnams  ypaBHEHUS  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHHA  METOAOM
AJIEKTPOHHOTO OajaHca.

2211




Buinoaname pacd€rel o XuMHYeCKUM (POPMYJIaM U YPaBHEHUSM PEaKIMi, IPOTEKAOIUX
C YYaCTUEM CEPHON KHUCIIOTBHI.
Habniooame 1 onucvliéams XUMUYECKUH SKCIEPHUMEHT

23

Ipaxmuuecxas paboma 3. VI3ydenue CBONUCTB
CEpPHOM KHUCIIOTHI

Ymemw obpamatbes ¢ 1a00paTOPHBIM 000pyIOBaHUEM U HAarpeBaTeIbHBIMH IPUOOPaMU B
COOTBETCTBMH C IIPABUIAMHU TEXHUKN O€30I1aCHOCTH.

Habnooams cBOWCTBA DIIEKTPOTUTOB U MPOUCXOASAIINX C HUMHU SIBICHUH.

Habnwooamv W onucviéamv peakuud C YYaCTHEM JJIEKTPOJIMTOB C  MOMOIIBIO
€CTECTBEHHOTO (PyCCKOro WJIM POJHOIO) A3bIKA U SI3bIKA XUMUH.

Dopmynuposeamb BEIBOABI [0 PE3YJIbTAaTaM NPOBEAEHHOIO SKCIIEPUMEHTA

28.11

24

OOm1as XxapaKTepUCTHKA XUMUYECKUX JIEMEHTOB
VA-rpynmsl. A30T

Hasams 00UIyI0 XapaKTEPUCTHKY aroMaM, TMPOCTHIM BEUIECTBAM W COEAWHECHUSIM
a51eMeHTOB VA-TpyMITbl B 3aBUCHMOCTH OT UX ITOJIOKEHUS B IEPUOTUIECKON CHCTEME.
Xapaxmepu3osams C WCHOJB30BAHHMEM PYCCKOTO (POJHOIO) f3bIKA M S3bIKA XUMHH
CTpoeHue, GU3NUECKUE U XUMUYCCKHE CBOHCTBRA, MOJIy4YeHHE U TPUMEHEHHUE a30Ta.
Hasvieame coenuHenus a3oTa o Gopmyiie u cocmasnames GOpMYIbI IO UX HA3BAHUIO.
Yemanaenueames npUIMHHO-CIIEICTBEHHBIE CBA3H MEXYy CTPOSHHEM aTOMa U MOJICKYJIbI,
BUJIOM XMMHUYECKOW CBSI3H, TUIIOM KPHCTAJUIMYECKOH PEIIETKH a30Ta U €ro (PU3NIeCKUMH
Y XUMUYECKUMH CBONCTBAMH.

Buinoansame pacd€rel 1o XUMHYECKUM (OPMYJIaM U YPaBHEHHUSIM PEAKLHH, MPOTEKAFOIINX
C yJacTHeM a3oTa

29.11

25

AMMHaK.

26

Conu aMMoOHHSA

Xapaxmepuzoéames ¢ WCHOIB30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA W SI3BIKA XUMUHU
COCTaB, CTPOCHUE MOJICKYJbI, (DU3MUYECKUE WU XUMHUYECKHE CBOWCTBA, IOJIyYCHUE H
MIPUMEHEHNE aMMHaKa.

Haszvisams conmu aMMoHMs 110 POpPMYIIaM U cocmagiams GOPMYITBI TT0 UX Ha3BAHHSIM.
3anucvigams MOJEKYISApHbIE ¥ WOHHBIE YPaBHEHUS PEaKIHA, XapaKTEpU3YIOIIHUX
XUMHYECKHE CBOWCTBA aMMHaKa U COJIe aMMOHHSI.

Cocmagnams ypaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid C ydyacTUeM
aMMHaKa C MMOMOIIBI0 METO/Ia IIEKTPOHHOTO OasaHca.

Yemanasnueams TPUYUHHO-CIICACTBEHHBIE CBSI3M MEXKIY BHIOM XHWMHUYECKON CBS3H,
TUTIOM KPUCTAUTMYECKOW PEIMIETKM B aMMHAaKe M COJIIX aMMOHHS M (DU3MUYECKUMH H
XUMHUYIECKAMU CBOHCTBAMU ATHX BEIIECTB.

IIposooums, nabaodamv N onucvl@ams XUMUYECKHA HKCIEPUMEHT 10 PaclO3HABAHHIO
MOHOB aMMOHHUS C COOITIOJICHHE TTPABHUII TEXHUKU 0€30ITaCHOCTH.

Buinonname pacd€Thl M0 XUMUYECKUM (POPMYJIaM B YPABHEHUSM PEaKIIUii, TPOTEKAIOIITIX
C yJacTHeM aMMHaKa

05.12

06.12

27

Ipakmuueckas paboma 4. Ilonydenne aMmmuaka u
W3Y4YEHHUE €ro CBOMCTB

Honyuams, cobupamv W pacnozuasams ammuaxk. Obpawamves ¢ Ta00PATOPHBIM
000pyIOBaHUEM U HarpeBaTeIbHBIMHA PUOOPAMH B COOTBETCTBHUH C MPABIIIAMHU TEXHUKH

12.12




0e301macHOCTH.

Habniooams u onuceiéams XAMUYECKHA SKCIIEPIMEHT C MOMOIIBIO PYCCKOTO (POTHOTO)
sI3bIKA U A3bIKA XUMUHU.

Dopmynuposamsv BIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO YKCIIEPHUMEHTA.
Compyonuuyams B Iporiecce yueOHOTO B3aUMOJISHCTBHSI ITPH paboTe B rpymmax

28

KI/ICJ'IOpOILHI)Ie COCIWHCHHUS a30Ta

29

Kncnopom{me COCOMHCHMA a30Ta

Xapaxmepuzoeamv C WCIONB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA W SA3bIKA XHMHU
coCTaB, PU3NUCCKIE U XUMUYCCKHIE CBOMCTBA, TIOJYYCHUE U MPUMEHEHHE OKCHJIOB a30Ta.
Cocmasnams MOIGKYISIDHBIE ¥ HWOHHBIE YpaBHEHHUS pPEakIuil, XapaKTepU3YIOIIHX
XAMHUYECKHE CBOMCTBA OKCUIOB a30Ta.

Yemanasnueams TPUUUHHO-CICACTBEHHBIE CBSI3M MEXIY BHIOM XHMUYECKON CBS3H,
TUTIOM KPHUCTAJUTMYECKON PEMIETKH B OKCHAAX a30Ta U MX (PU3UIECKUMU U XUMUIECKIUMH
CBOMCTBaMHM.

Xapaxkmepuzoeams C WUCTOIB30BAHUEM PYCCKOTO (POTHOTO) SI3BIKA M S3bIKA XUMHH
cocTaB, (pU3MYECKHE M XMMHUYCCKUE CBOMCTBA a30THON KHCIOTHI KaK JJICKTPOJIUTA U €6
MIpUMEHEHUE.

3anucvigams MOJEKYISIPHbIE ¥ HWOHHBIC YpPAaBHEHMSI PEaKIUi, XapaKTepU3YIOIINe
XMMHMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaK 3JIEKTPOJIUTA.

Ilposoodums, nHabrrwoams U onucvbleams XUMHUYECKUN SKCIIEPUMEHT, XapaKTepU3YIOIIUN
CBOWMCTBAa a30THOM KHCJIOTHI Kak OJJIEKTPOJIHTA, C COONIOJEHUEM TIPaBUJ TEXHUKH
0e30IMacHOCTH.

Xapaxmepuzoeams a30THYIO KHCIIOTY KaK OKHCIUTEIb.

Cocmasgnsamo ypaBHEHUS OKHCJIUTEILHO-BOCCTAHOBUTEIBLHBIX peaxiuii,
XapaKTEePU3YIOMNX XUMHYECKHE CBONCTBA a30THOM KHCIOTHI KaK OKHUCIHTENS, C
ITOMOIIbI0 METO/1a DJIEKTPOHHOTO DaJiaHca.

Ilposoodums, nHabrrwoams U onucvbleams XUMHUYECKUN SKCIIEPUMEHT, XapaKTepU3YIOIIUN
CBOWMCTBAa a30THOW KHCJOTHI KaK OKHCIUTENsA, C COONIIOJICHHEM TMPaBWI TEXHHUKH
0€e3011aCHOCTH

13.12

19.12

30

doctop u ero coenuHeHUS

Xapaxmepuzoeams € WCIOJIB30BAaHHEM PYCCKOTO (POJHOTO) SI3bIKA M S3bIKa XUMHHU
CTPOCHHUE, AIUIOTPONHIO, (PU3NUECKHE M XMMHUUECKHE CBOWCTBA, MOJYYEeHHE U IPUMECHEHHE
dhocdopa.

CamMocTosTeNbHO onucsiéams cBolicTBa okcuaa (ocdopa(V) kKak KUCIOTHOTO OKCHUIA U
cBo¥icTBa (hOCPOPHON KUCIIOTHI.

Hnmocmpuposams cBoiictBa okcuaa dochopa(V) u pochopHOil KHCIOTH ypaBHEHHSIMU
COOTBETCTBYIOILIUX PEAKIIUM.

Ilposodumys, Habriooamvs W ONUCLIBAMb XUMHYECKHH JKCIIEPUMEHT C COOJI0IECHHEM
MPaBHJI TEXHUKH 0€3011aCHOCTH.

20.12




Pacnosnasams dochaT-nOHBI

31

OO6mas xapakTepucTHKa 3J1eMeHTOB |V A- rpynmbl.
Yraepon

Jasams 00NIyI0 XapaKTEPUCTHKY aTroMaM, IPOCTBIM BENIeCTBAM U COCIUHCHUSIM
aneMeHTOB [V A-rpynnsl B 3aBUCUMOCTH OT UX MOJIOKEHUS B IEPUOUISCKON CHCTEME.
Xapaxmepuzoeamv C WCIOIB30BAHUEM PYCCKOTO (POJHOTO) S3bIKA W SA3BIKA XHMHU
CTpOCHUE, ALIOTPOINHUIO, PHU3MYECKHE U XUMHUYCCKHE CBONCTBA, MOyUYeHHE U IIPUMCHEHHE
amMop(HOTO yriaepoa.

Cpasnueams CTpOSHHE U CBOWCTBA alMasa U rpadura.

Onucvi6ams OKUCIHTENLHO-BOCCTAHOBHUTEIILHBIC CBOMCTBA YTIepo/ia.

Ilpogodumys, HabawOams W ORUCHIBGAMb XUMHUYECKAW HKCIEPUMEHT C COOIOACHHUEM
MPaBUJI TEXHUKHU 0€30MIaCHOCTH

26.12

32

Kucnoponusie coenquHenus yriepoja

Xapaxkmepuzoeams ¢ WUCHOIB30BAHUEM PYCCKOTO (POIHOTO) S3bIKA U S3BIKA XHUMHH
cocTaB, (hM3WUYECKME W XHMHUYECKHE CBOWCTBA, MONYYCHHWE W TNPUMEHEHHE OKCHIOB
yriepoaa.

Yemanaenueams NPUYMHHO-CIICICTBEHHBIC CBSI3UW MEXIY BHJIOM XMMHYECKOW CBSI3U H
TUTIOM KPUCTAJUTMYECKOW pEemETKH B OKCHAAX yriiepoja M HX (U3WYECKUMH H
XUMHYECKAMHU CBOWCTBAMH, a TAK)Ke TPAMEHEHUEM.

Cobnrodamsy npaBUIIa TEXHUKU 0€30MACHOCTH TIPH MCIIOJIB30BAHUH TIEYHOTO OTOILICHUS.
Oxa3vieamsb TIEPBYIO TTIOMOIIIb MTPH OTPABICHUN YTapHBIM Ta30M.

Xapaxmepuzosams C WCIOIB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA W SA3BIKA XHMHU
cocTaB, (PU3MYECKUE M XMMUYECKUE CBOKMCTBA, MOJYYCHHE M NPUMCHEHHE YroJbHOM
KHUCJIOTHI U €€ coJield (KkapOOHATOB U T'MIPOKapOOHATOR).

Unnrocmpuposams 3aBUCUMOCTH CBOMCTB COJIEH YTOJIEHOUM KHCIIOTHI OT HX COCTaBa.
Ilposooumps, Hab0Oams W ORUCKIGAMb XUMHUYECKUN DKCIEPUMEHT C COOJIOACHHEM
MPaBUIJI TEXHUKH OE30MaCHOCTH.

Pacnosnasampb kapOboOHAT-HOH.

Buinonname pacd€Thl M0 XUMUYECKUM (OPMYJIaM B YPABHEHUSM PEAKITHHA, TPOTEKAIOIITIX
C y4acTHEM COCJIMHEHHUH yriiepoja

27.12

33

Ipaxmuueckas paboma 5.11onydeHne yrieKucaoro
rasza u U3y4eHHe ero CBOMCTB

Ionyyams, cobupams U pacno3nasams YrIeKUCHIbIA ra3. Obpawjamsbcs ¢ 1a00PaTOPHBIM
000pYyZOBaHHEM U HarpeBaTeNbHBIMU IPUOOPAMHU B COOTBETCTBUH C IMPABHIIAMH TEXHHUKH
Oe3omacHocTH.

Habmodamv n onuceiéams XUMUYECKUI IKCIIEPUMEHT € TIOMOIIBIO PyCCKOTO (POIHOTO)
SI3BIKA M A3bIKA XUMHU.

Dopmynuposeams BEIBOABI IO PE3yJIbTaTaM NPOBEAEHHOTO IKCIIEPUMEHTA.

Compyonuyams B Tiporiecce Y4eOHOTO B3aUMOJICHCTBUS MPH padoTe B rpyIax

09.01

34

YraeBo0poibl

Xapaxmepu3zoéams 0COOCHHOCTH COCTaBa M CBOMCTB OPTaHUYECKUX COCTUHEHUH.
Paznuuamo nipefenbHbIe U HENIPEACIbHBIC YIIIEBOIOPOBIL.

10.01




Hazvieams u 3anucvigamv QopMynsl (MOJEKYISPHBIE W CTPYKTYPHBIC) Ba)KHEHIITUX
MpeCTaBUTEICH YIIIEBOIOPOIOB.

Habniooams 3a X010M XHMUYECKOTO SKCIIEPUMEHTA, OMUCHIBAThH €r0 U JIeJIaTh BHIBOJBI HA
OCHOBE HaOJIFOACHHA.

Qurcuposams Pe3yNbTaThl SKCIEPUMEHTA C TOMOIIBIO PYCCKOro (pOIHOTO) s3bIKa, a
TaKKe C MOMOIIBI0 XUMUYCCKUX (POPMYI U ypaBHCHUIA

35

Kucnopoacoaepikaiiye opraHuueckue COSAMHEHUS

Xapaxmepuzosams cIMPTHI KaK KUCIOPOJCOACPKAIIUE OPTraHUIECKUE COCTMHEHHUSL.
Knaccuguyuposams ciupThl 110 YUCITY THAPOKCUIBHBIX IPYIII B UX MOJIEKYJIaX.
Has3vieams npeacTaBuTeneil OAHO- U TPEXATOMHBIX CIIMPTOB U 3aIMCHIBATH UX (POPMYJIBI.
Xapaxmepuzosams KapOOHOBBIE KHCIOTHI KaK KHCIOPOJCOACPKAIINE OpraHUYecKue
COCAMHEHML.

16.01

36

Kpemnuii u ero coennHeHus

Xapaxmepuzosams C HCIONB30BAHUEM PYCCKOTO (POJHOTO) S3BIKA W S3bIKA XUMHH
CTPOCHHE aTOMOB W KPHUCTA/UIOB, (PU3MYCCKUE W XUMHYCCKHUE CBOMCTBA, MOIYyYCHUE U
MIpUMEHEHNE KPEMHHUSL.

Yemanasnueams TPUYUHHO-CIIEACTBEHHBIE CBS3M MEXAY CTPOCHHEM aroMma, BHIOM
XUMHYECKOHN CBSI3M, TUIIOM KPHUCTAITMYECKON PEIETKH KPEMHHUS U er0 (PU3UYECKUMH H
XUMUYECKUMU CBOHCTBAMH.

Buvinonname pacdéThl M0 XUMHUYECKUM (OPMYJIaM B YPaBHEHUSM PEAKIIHiA, TPOTEKAOIIIX
C yJacTHeM KPeMHHS U er0 COeTNHEHH.

Xapaxmepuzoéams ¢ WCTIOIB30BAHUEM PYCCKOTO (POIHOTO) sI3bIKA M SI3bIKA XUMUU
cocTaB, (M3UYECKUE M XUMHUYCCKHE CBOMCTBA, MOJIyUCHUE M MPUMEHCHHE COCIUHCHUM
KpEeMHHUSI.

CpasHusams TUOKCUIBI YTIIEpOaa U KPEMHUSL.

Onucvlieams BaXHEUIINE THIBI TMPUPOIHBIX COCAUHEHUH KpPEMHHS KaK OCHOBHOTO
AJIeMEHTa JINToC(hepHI.

17.01

37

CunukartHas MMPOMBIIIICHHOCTb

Xapaxmepuzosams CUINKATHYIO IPOMBIIIEHHOCTh M €€ OCHOBHYIO MTPOAYKIIHIO.
Ycemanaenusame ananoruu Mexy pa3jiduHbIMU OTPACISIMU CHIIMKATHOM
MIPOMBIIIUIEHHOCTH

23.01

38

HOJ’Iy‘leHI/IC HCMCTAJIJIOB

Onucvieams HaX0XKJIEHUE HEMETAIIJIOB B IPUPOJIE.

Xapaxmepuzosamu (PaKLMOHHYIO MEPEroHKy KMIKOTO BO3AyXa KaK COBOKYIHOCTB
(hM3HYECKUX MPOIECCOB.

Apeymenmuposams OTHECEHHE IPOLIECCOB IOJYUYEHHUS AaKTHBHBIX HEMETAJUIOB K
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIM MTPOLIECCAM

24.01

39

ITonydyenune BaKHENIIMX XUMUUECKUX COCMHEHUN
HEMETAJLIOB

Xapaxmepu3zoeames XUMH3M, CBIPEE, aNlapaTypy W HAYIHBIC TTPUHIIUIIBI TPOU3BOICTBA
CEpPHOM KHUCJIOTHI.
Cpasnusams MPOU3BOACTBO CEPHOU KHCIOTHI U POU3BOJCTBO aMMHAaKa

30.01




40 O6006menue mo reme «HemeTamis! 1 ux 1Ipoodums onleHKy COOCTBEHHBIX TOCTIKEHHH B yCBOSHUH TEMBI. 31.01
COEAMHEHUS» Koppexmuposamb cBou 3HaHUS B COOTBETCTBUU C IUNIAHUPYEMBIM PE3YIbTATOM.

Honyuams XUMHYECKYIO HHPOPMALIUU U3 PA3TUIHBIX HCTOYHUKOB.
Ilpeocmasname uapopmanuio no teme «Hemerannas» B BuAe TaONHL, CXE€M, OIIOPHOIO
KOHCIIEKTa, B TOM 4Hclie ¢ MpuMeHeHueM cpeacts MKT

41 Koumponvuas paboma 2 no reme «Hemerannsl u Pemrator 3amaum, BBIMOJMHSIOT KOHTPOJBHYIO paboTy ¢ HCIoJb30BaHHMeM H3ydeHHBIX | 06.02

X COCOIUHCHUS) IIOHSITUH
MeTanjibl M UX COCAUHEHUS

42 OO0mas XapakTepUCTHKa METAIJIOB ObvscHAmMb, 9TO TAKOE METAJLITBI. 07.02
Xapaxkmepuzosamb ~ XUMHUYECKUE  DJIEMEHTBI-METAIJIBI [0 HMX  IOJIOKEHHIO B
nepuonnueckoi cucreme /. 1. Menneneesa.
Ilpocro3zuposams CBOWCTBA HE3HAKOMBIX METAJJIOB IO TOJOXEHHIO B MEPUOANYECKON
cucTeMe XxuMuuecknx 3iemMenToB /. 1. Menneneena.
Yemanasnueams TpUUMHHO-CIEACTBEHHBIE CBS3M MEXAY CTPOCHHEM aToMa, BHJIOM
XUMHUYECKOM CBSA3UM U THUIIOM KPUCTAIMYECKOM PEIIETKM Yy METAIIOB — IIPOCTBIX
BEIIECTB U UX COCTMHEHUH

43 XHUMHUYECKHE CBOMCTBA METAILIIOB ObvsicHAmb, 9TO TaKOE P AKTUBHOCTH METAJLIOB. 13.02
Tpumenamo ero Il XapaKTEPUCTUKH XMMHUYECKUX CBOIMCTB IIPOCTHIX BEIIECTB-METAJIOB.
O6bobwams cUCTEMy XUMHUYECKHMX CBOMCTB METaUIOB KaK «BOCCTaHOBHUTEIBHBIC
CBOMCTBay.
Cocmasnams MOIEKYISIpHBIE YpaBHEHHMS pPEAKIMH, XapaKTepU3YIOMIHUX XUMHUYECKHe
CBOMCTBa METAJUIOB B CBETE YUCHHS 00 OKMCIHUTEIHHO-BOCCTAHOBUTENIBHBIX MpoLeccax, a
PEaKMy C y4acTHEM BIIEKTPOJIUTOB, IPEICTABIATH TAK)KE M B HOHHOM BHUJIE.
Habniooams M onuceiéams peakuud MEXAY BEIIECTBAMH C IIOMOIIbIO PYCCKOIO
(pomHOTO) SA3BIKA U SI3BIKA XUMHH.
CaMOCTOSATENIFHO ~ Mp0o60O0umMb  ONBITHI, TOATBEPXKAAIOLUINE XHMHYECKHE CBOWCTBA
METaJUIOB, C COOJII0ICHUEM MPaBHJI TEXHUKU 0€30MacHOCTH

44 OO0mas xapakTepuCcTHKa 3JIeMEHTOB | A-TpyIiis O0vsiCcHAMb STUMOJIOTHIO Ha3BaHMSI TPYIIIBI «IIEJOYHBIC METALIBIY. 14.02

45 O611ast XapaKTepHCTHKA H1EMEHTOB |A-TpyIIbI Jasame 0OIIyI0 XapaKTEPUCTHKY IICHOYHBIM METAlaM [0 WX TOJOXKCHHIO B [9()

MEePUOIUYECKON CUCTEME XUMUUYeCKuX 3neMeHToB 1. . Menzaeneena.

Xapaxmepuzosamsv cTpoeHue, PU3NIECKAE U XUMUYECKHE CBOKWCTBA IIEIOYHBIX METAJLJIOB
B CBETE 00I1eT0, 0COOCHHOT0 ¥ € JUHUYIHOTO.

Ilpeockaszvieams Qu3nveckne W XUMHUYECKHE CBOWCTBA OKCHJIOB M THAPOKCHIOB
LIETOYHBIX METAJJIOB Ha OCHOBE HX COCTaBa U CTPOCHUS U MOATBEPXKIATh MPOTHO3BI
YpaBHCHUSIMH COOTBETCTBYIONTUX PEAKITHA.

IIpo6odums pacdETHl M0 XUMHIECKUM (HOPMYIIaM M YPaBHEHHSIM PEAKITUH, TPOTEKAIOIIIHNX




C YYaCTHUEM IICJIOYHBIX METAJJIOB U UX COSTMHEHUMN

46 Obmas xapaktepuctuka || A-rpymmst ObvscHAMb STUMOJIOTHIO Ha3BaHUS TPYIIIEl «IIIEJI0YHO3EMETbHBIE METAILIBD. 21.02
47 O61wast xapakTepucTika IA-rpymbl Hasamy  obmyro  xapakrepucTuKy —MertamnaM  IA-rpymisl  (I1e709HO3EMENBHBIM [ 57 (92
MeTajulaM) [0 WX TMOJIOKCHUIO B TEPUOJMYECKOH CHCTEME XHMHYECKUX JIIEMEHTOB
. Y. Menneneena.
Xapaxmepuzosams cTpoeHue, GU3NUECKIE 1 XUMHUUECKUE CBOWCTBA IEIOYHO3EMENbHBIX
METaJUIOB B CBETE O0IIEro, 0COOEHHOT0 M €ANHUYHOTO.
Ilpedckazvisams pu3nUecKre U XUMIYECKHE CBONCTBA OKCHIIOB U THAPOKCHAOB METAJIOB
IIA-rpynmel HA OCHOBE HMX COCTaBa W CTPOSHUS W NOOMBEp#cOams TPOTHOZBI
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIINH.
1Ipogodums pacu€Thl M0 XUMUIECKUM (POPMYyIIaM U YpaBHEHHUSAM PEaKIIHiA, TPOTEKAOIITIX
C YJacTHEeM IeJI0YHO3EMEIbHBIX METAIUIOB U MX COSTMHEHUN
48 JK€cTroCTh BOMIBI M CIIOCOOKI €€ yCTpaHECHUS O0vsicHAmMb TIOHATHE «OKECTKOCTH BOJIBIY. 28.02
Pasznuuams BpeMEeHHYIO M IOCTOSTHHYIO JKECTKOCTH BOJIBI.
Ilpeonazams criocoOBI yCTpaHEHUS )KECTKOCTH BOJIBI.
Ilpogoodumys, HabrwOams W ONUCHIGAMb XUMHUYECKAW DKCIEPUMEHT C COOIIOACHHEM
MPaBMJI TEXHUKHU 0€30MTaCHOCTH
49 Hpaxmuueckas paboma 6. JKEcTKOCTH BOJIBI U Honyuams, cobupamv M pacnosznaséams yrieKucielii ra3. Obopawamscs ¢ nadopatopusiM | 05.03
CII0CO6bI €8 yCTpaHeHHs 00opyIoOBaHNEM U HarpeBaTelbHBIMHA TIPUOOPAMH B COOTBETCTBHH C MIPABIIIAMH TEXHUKH
0e30macHOCTH.
Habnodams n onucviéams XUMUYECKUH IKCIIEPUMEHT € TIOMOLIBIO PyCCKOTO (POIHOTO)
SI3BIKA U S3BIKA XUMUH.
Dopmynuposams BBIBOABI 110 PE3yJIbTaTaM MPOBENEHHOTO IKCIIEPUMEHTA.
Compyonuyams B TIporiecce y4eOHOTO B3aUMOJICHCTBUS MPH padoTe B rpyIax
50 ATIOMUHUH U €ro COeAMHEHUS Xapaxmepuzosamp aMOMUHUIL TI0O €ro TMOJNOXKEHHI0O B mnepuoamdeckor cucreme | 06.03

xumudeckux daeMmenToB J[. 1. Menneneena.

Onucvieams CTpoeHHEe, (PU3MUECKUE M XMMHYECKUE CBOMCTBA aJFOMHMHUS, MMOATBEPKIas
HUX COOTBETCTBYIOLIUMHU YPABHEHUSIMHU PEAKIIUM.

Obvsichamb TBONCTBEHHBIH XapaKTep XWMHYECKUX CBOWCTB OKCHJIA M THAPOKCHJA
AJIFOMUHUA.

Konxpemusuposams 3IEKTPOIUTUUECKOE MOJy4eHUE METaJLJIOB OTNMCaHUEM
MPOU3BOACTBA AIFOMUHUSL.

Yemanasnusams 3aBUCHUMOCTL O0NacTe TPUMEHEHHS ATIOMHHHS M €r0 CIUTABOB OT
CBOCTB 3THX BEIIIECTB.

1Iposodums pacu€Thl M0 XUMUYECKUM (DOPMYyITaM M YpaBHEHUSM PEaKIIHiA, TPOTEKAOITIX




C YYaCTUEM AJIFOMHUHHUA U €TI0 COCTMHEHUMN

51

Keneszo u ero coenuHeHUs

52

I'eneTnueckue psabl COSTUHEHUH KKene3a Fe u
Fe3+

Xapaxmepuzosams TIONOXKEHHE Kelle3a B TNEPUOJAMYECKON CHCTEME XUMHYECKUX
anemenToB [I. . MenneneeBa u 0COOCHHOCTH CTPOCHUS aTOMa JKeje3a.

Onucvigamp ~ QuU3MUECKHE H XWMHUYECKHE CBOWCTBa JKene3a, MOATBEpXKIas UX
COOTBETCTBYIOIIMMH YPABHEHUSIMU PEAKIIHH.

O6vbscHAMb HAIMYHIE IBYX TeHETHUYECKHX PSIOB COeMMHeHH I xenesa Fe’ u Fe* .
Yemanaenusams 3aBUCUMOCTD 00JIaCTel IPUMEHEHNS JKelle3a U €ro CIJIaBOB OT CBOWCTB
9THX BEIIECTB.

IIpo6ooump pacyEThl MO XUMUYECKUM (HOPMYJIaM U YPABHCHUSIM PEaKIIUH, MPOTEKAOIIUX
C YYacTHEM JKeJe3a M €ro COeTMHEHUH.

Habmiooams WM onucvléams peakiMd MEXIy BEIISCTBAMH C TOMOIIBI PYCCKOTO
(pomHOTO) SA3BIKA U SI3BIKA XUMUH

12.03

13.03

53

Ipaxmuuecxas paboma 7.
Petrenne skcriepuMeHTaNBHBIX 3a7a4 110 TEME
«Mertamnb»

OKCIEpUMEHTANBHO UCCIe008amb CBOWCTBA METAJUIOB W WX COCIUHEHWH, pelaTh
9KCIIEpUMEHTAIBLHBIE 3a]1a4H 110 TeMe «MeTauiby.

Pabomams ¢ mabopaTopHBIM O00OpYJOBaHHEM W HarpeBaTeNbHBIMA TNPUOOpPaMH B
COOTBETCTBHU C MPABUIAMH TEXHUKU 0E30MaCHOCTH.

Habnodams cBOUCTBa METAIIIOB U UX COCTMHEHUIA.

Onucviéams XUMHUUECKHIA 3KCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMUH.

Dopmyauposamsv BHIBOABI IO Pe3yJIbTaTaM MPOBEIEHHOTO IKCIIEPUMEHTA.

Onpedensime (UCXOAs U3 yueOHOH 3a/1aun) HEOOXOIMMOCTh MCIIOJIb30BaHUS HAOJIOACHHUS
WJIH DKCTIEPUMEHTA

19.03

54

KOppOSI/ISI METAILJIOB U CIIOCOOBI 3aIUTHI OT HEE

O6vscusamb IOHATHE «KOPPO3US».

Paznuuams XUMUUYECKYIO U JIEKTPOXUMUUECKYIO KOPPO3UIO.

Hnmocmpuposams  npuMepaMH  TOHSATHA — «KOPPO3US», «XUMHUYECKasi KOPPO3HS»,
«QIEKTPOXUMUYECKAs] KOPPO3U».

Xapaxmepuzoeams c11oco0Bbl 3aIUTHI METAIJIOB OT KOPPO3UHU

20.03

55

Mertaibl B IpupoJie.

56

[TonsiTHE O METAJUTYPIUH.

Knaccugpuyuposams HOpMbI IPHPOIHBIX COSANHEHUH METAILIOB.

Xapaxmepuzosams 0o0uMe CHOCOOBI IMONYYEHHS METAJUIOB: IMHPO-, THUAPO- H
3NEKTPOMETAILTYPIHIO.

Kounkpemusuposams crocoObl TONY4YeHHS METAUIOB MpHMEpaMH W YPaBHEHUSMHU
peaKuii C CocTaBIEHHUEM JIEKTPOHHOIO OanaHca.

Onucwvieams JOMEHHBIN IPOIECC U DIIEKTPOIUTUYECKOE TOTyYEHHE METAIIIOB.
Paznuuame 4€pHBIE U LIBETHBIE METAJUIBI, YYTYH U CTaJlb

02.04

03.04

57

O000111eH1E 3HAHMIT 110 TeMe «MeTaIbDy

1Ipogooums onleHKY COOCTBEHHBIX TOCTHKEHHH B YCBOSHUH TEMBI.
Koppexmuposamb CBOM 3HAHUSI B COOTBETCTBUH C IJIAHUPYEMBIM PE3YJIHTATOM.

09.04




Honyuams xumMudeckyro HHPOPMAINA U3 PA3INIHBIX HCTOYHHKOB.
Ilpeocmasnams nHbOpMaIio Mo TemMe «MeTaley B BHAE TaONHUIl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4Hclie ¢ mpuMeHenueM cpeacts KT

58 Konmponvuas paboma 3 no reme «MeTaib» Pemrator 3amaum, BBIMOJMHSIOT KOHTPOJBHYIO paboTy ¢ Hcmoib3oBaHueM Hu3yueHHBIX | 10.04
MOHATUI
XuMHUSA U OKPYKAKOLIas cpeaa
59 XHWMHYCCKUH COCTaB TUTAHETHI 3eMJIS Hnmeepuposame cBefeHus 1o ¢uzndeckod reorpadmm B 3HAHMSA O XuMmudeckod | 16.04
OpraHU3alluy TUTaHEeTHI.
Xapaxmepu3zoéams XUMIUYECKUAN COCTAB T€OJIOTUIECKUX 000JI0UYeK 3eMITH.
Paznuuams MUHEpaIIBl M TOPHBIE TOPOBI
60 OxpaHa okpyXxaromien cpeapl 0T XUMHYECKOTO Xapaxmepu306amsb NCTOUHUKU XUMHAYECKOTO 3arPsI3HEHUST OKPYKAIOLLEH CPElIbl. 17.04
3arpsi3HEHUS Onucvigamp TII00ANTBHBIE DKOJOTMYECKHE NPOOIEMBI, CBSI3aHHBIE C XUMHYECKHM
3arps3HEHUEM.
Ilpeonaeamsy TyTM MMHUMH3ALMM BO3OCMCTBUSL XHUMHMYECKOTO 3arps3HEHUS Ha
OKPY’KaIOILYIO CpeLy.
Ilpusooums  TpuMepbl  MEXAYHApOAHOIO COTPYJHHYECTBA B 00JacTH  OXpaHb
OKpY’Karolei cpesibl OT XUMHYECKOI'0 3arps3HEHUs
O000menne 3HaHUI 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IloaroroBKka K 0CHOBHOMY rocyiapcTBeHHOMY 3k3ameny (OI'J)
61 BemectBa. CtpoeHne aToma XUMHUYECKOTO Ilpeocmasnams wHdopmanuio mo Tteme «llepmommueckuii 3akoH um nepuoamyeckas | 23.04
anemeHTa. CTpoeHue BEIIeCTRA. cucrema [I. 1. MeHzeneeBa B CBeTe TEOPHUM CTPOCHHUS aTOMa» B BUIC TAOJHIl, CXEM,
OTIOPHOI'0 KOHCIEKTa, B TOM 4ucie ¢ npuMeHenueM cpeacts MKT.
62 BemectBa. Knaccudukanust HeopraHmdecKux Bowinonnsames T€CTOBBIE 3aJ]JaHUA 110 TEME. 24.04
BEIIECTB. Ilpeocmasnams  wHbOpMaU0 10 TeMe «BUIbI XUMHYECKOW CBS3M W THUIIBI
KPUCTAJUTMYECKUX PEHI€TOK. B3anMOCBSA3b CTPOEHUS U CBOWMCTB BEIIECTB» B BHJIE TAOIHII,
CX€EM, OTIOPHOr0 KOHCIIEKTA, B TOM 4Hcie ¢ mpuMeHeHueM cpencts UKT
63 XHUMHYECKHE PEAKIIUH Ilpeocmasnamy unpopmanuio no teme «Kmaccupurauns xumuueckux peakuuid mno | 07.05
64 XUMHYECKHE PeaKIUH PasIMYHBIM NPU3HAKAM» B BHJAC TAOIML, CXEM, ONOPHOIO KOHCICKTa, B TOM 4HCIC € [ 08 (05

npuMmeHenueM cpeacts UKT.

Buvinoaname TeCTOBBIE 3aJaHUSI 1O TEME.

Xapakmepu3zoeams  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUM, OKUCIUTEIb U
BOCCTaHOBUTEIIb.

Omauuams OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKLIMHU OT Peakuuii oOMeHa.
3anucvieams ypaBHEHUs OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUH C ITOMOILBIO
MeETOZa JIEKTPOHHOro OajaHca




65

OCHOBBI HEOPTaHIMYECKON XUMUH

Xapaxmepuzosams 001mue, 0COOEHHBIE U MHANBHAIYaJIbHBIE CBOMCTBA KUCIOT, OCHOBAHHM
U COJIEH B CBETE TEOPUHU DIEKTPOIUTUUECKON TUCCOLMAITIH.

Apeymenmupoeams BO3MOXKHOCTh TPOTEKAHUS XUMHUYECKHUX PpEaKIUil B pacTBOpax
ANEKTPOIIUTAX UCXOMS U3 yCIOBHA.

Knaccugpuyuposams HeopraHu4ecKre BEIIECTBA IO COCTABY U CBOMICTBAM.

Ilpusodums npuMephbl MPEICTABUTEICH KOHKPETHBIX KJIACCOB U T'PYII HEOPTaHUYECKHUX
BEIIECTB

14.05

66

[IpomexxyTounas arrectanus. itorosoe
TECTHPOBaHHE 3a Kypc 9 Knacca

BrImonHAIOT TECTUPOBAaHKE IO KypCy

15.05

67

OCHOBBI HEOPTAHUYECKON XUMUH

Xapaxmepuzosams o01ue, 0cOOCHHBIC 1 HHANBUAYaJIbHBIE CBOHCTBA KHUCIIOT, OCHOBaHHUM
U coJieil B CBETE TEOPUHU AIIEKTPOIUTUYECKON AUCCOIHALINU.

Apeymenmuposams BO3MOXKHOCTh TPOTEKAaHUS XWMHYECKHX peakIuid B pacTBOpax
3NEKTPOJINTAX UCXOMS U3 YCIOBUM.

Knaccugpuyuposams HeopraHMIecKHe BEIIECTBA 110 COCTaBY U CBOHCTBaM.

Ilpugooums mpuMepsl TpeACTaBUTENeH KOHKPETHBIX KJIACCOB W TPYII HEOPTaHWYECKHIX
BEIIECTB

21.05

68

[TorTOpeHMEe U 000OIIEHUE 110 KyPCY OCHOBHOM
TITIKOJTEI.

Buinonuame TeCThl U yIpaxKHEHUS, peuiams 3a1a4y 110 TEME.
IIpo6odumb oLleHKY COOCTBEHHBIX JIOCTHIKCHUI B YCBOCHUH TEMBI,
Koppexmuposamb CBOY 3HaHWS B COOTBETCTBUY C ILIAHUPYEMBIM PE3yJIETaTOM

22.05

Pesepenoe epemsn-2 u.




