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[osicHUTEIbHASA 3aNMCKA

Pabouas mporpamMma coctaBiieHa Ha ocHoOBe [IpumepHO# ocHOBHOM 00pazoBarenbHO# nporpammbl PI'OC OO0, ocHOBHOM 00pa3oBaTeNbHON
mporpaMMbl mKOJdbI, mporpammbel 1o xumuu O. C. I'abpuensHa B cOOpHHKE NPUMEPHBIX paboumx mporpamm. lIpenmeTHON JMHUK Y4eOHHKOB
O.C.I'abpuensna, .I".Octpoymosa, C.A.Cnankosa. 8-9 kinaccel/coct.O.C.I"abpunisH, C.A.Cnaakos .-2-¢ u3z. — M.: [Ipocserienne, 2020
Yueonuk: Xumus.9 kiacc/O.C.I"abpuensn,.I".Octpoymos, C.A.Crnankos-2-¢ uzf. - M.:IIpocsemnienne,2019
Ha uzyuenune xumun B 9 kiacce orBoautces 68 4 (2 4 B HECIIO), INITAHOBBIX KOHTPOJIBHBIX PaboT - 4, MPaKTHYECKUX PaboT - 7.
esab yyeOHOTO peaMeTa:
° GbopMHpPOBaHKE Yy yUAITUXCS XUMHUYECKOW KapTHHBI MHUPa KaK OPraHMYECKON YacTH €ro IEeJIOCTHOW €CTeCTBEHHOHAYYHOW KapTHHBI,
o pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH ydJalIMXCsl B MPOIECCe U3YYCHUS UMH XHUMHYECKON
HayKH U ¢ BKJIaJa B COBPEMCHHBIN HAYYHO-TEXHUYECKUI TIPOTpecc;
o dbopMUpOBaHHE BAKHEUIINX JIOTUICCKUX OTCpPAIlUii MBITIUICHUS (aHATN3, CHHTE3, 0000IeHNe, KOHKPETU3aIisl, CpAaBHEHUE | Jp.) B IpoIiiecce
MO3HAHUS CUCTEMbI BAKHENIINX MOHATHNA, 3aKOHOB M TEOPUI O COCTAaBE, CTPOCHUHU M CBOMCTBAX XMMUYECKUX BEUIECTB;
° BOCIHTAaHHUE YOSKICHHOCTH B TOM, YTO MPUMEHEHHE MOTYYCHHBIX 3HAHUNA U YMEHUH M0 XMUMHUU SIBJIIETCS OObEKTUBHONW HEOOXOIUMOCTBIO IS
6e3omacHoil paboTHI ¢ BEMIECTBAMH U MaTe€pHajlaMH B OBITY M Ha TIPOU3BO/ICTBE;
° MPOEKTUPOBAHUE U pealHn3alysl BBITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOW OOpa3oBaTENbHOM TPAaeKTOPUH: BBIOOp mpoduis oOydeHus B
CTaplIel 1IKoe Wik NPodeccCHOHATBHOTO 00Pa30BaTEILHOTO YUPEKICHUS;
o OBJIaJICHUE KIIFOUEBBIMU KOMIETEHIUAMU (Y4eOHO-TI03HaBaTeNbHBIMH, HH(OPMAIIMOHHBIMHU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATUBHBIMHU ).

Kypc mo xumum packpbiBaeT BKJIaJ y4eOHOTO MpeaMeTa B JOCTHKEHHE IIeJieil OCHOBHOTO OOIIero oOpa3oBaHus M OINpeNessieT BaKHEHIIe

COJIepKaTeNIbHbIE IMHUU IPEMETa:

o «Bewecmeoy» — B3aMMOCBS3b COCTaBa, CTPOCHHUS, CBOUCTB, I1IOJy4EHUs U IPUMEHEHHUS BEIIECTB U MATEPUAIIOB;
o «Xumuueckas peakyusy — 3aKOHOMEPHOCTH IIPOTEKAHU U YIIPABIICHUS IPOLECCAMU MIOJIyYEHUs U IIPEBPALLCHHS BELIECTB;
o «Xumuueckuil A3b1K» — ONEPUPOBAHUE CUCTEMOM BAXKHEHIINX XUMUYECKUX ITOHATUH, BIAICHHE XUMUYECKOM HOMEHKIIATYPOH U CHMBOJIMKOU

(XMMHUYECKUMH 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

mnponeccamu B IMOBCEAHEBHOM JKU3HU U Ha IMPOU3BOACTBE.



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

B conepxarenbHol nuHUM «Bewjecmaoy» pacKpbhIBaeTCs yU€HHUE O CTPOSHUU aToMa M BEIIECTBA, COCTaBe M KilacCU(PUKAIIMN XUMUYECKHX BEIIECTB.

B conepkarenbHON TUHUM «Xumuyeckas peakyus» pacKpbIBaeTCA yUeHHUE 0 XUMHUUECKHX Ipoleccax: KiIacCuPpuKaus XUMUYECKUX peakuuil u
3aKOHOMEPHOCTH UX MPOTCKAHUS; KAYECTBCHHAS U KOJIMYECTBEHHAS CTOPOHBI XUMHYECKUX TMPOIIECCOB (PaCUEThI 0 XUMHUYECKUM (HOpMyIiaM U
YpaBHEHUSAM XUMUYECKHUX PEaKLUii).

B conepxatenbHON TUHUN «Xumuyeckuii A361k» GOPMUPYIOTCS YMEHHUS YUaIllMXCsl Ha3bIBaTh BEIIECTBA MO (OpPMyIaM U COCTABIATH (DOPMYIIBI 1O UX
HA3BaHMSIM, 3aMHCHIBATh YPABHEHUS PEAKIUN M XapaKTepU30BaTh MX, PACKPBIBaTh MH(MOPMAIHIO, KOTOPYIO HECET XMMHUYecKash CUMBOJHUKA, B TOM
qHCIie BEIpaXXEHHAs ¥ B TAOJIMYHOHN dopMe (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 conepxarenbHOM nuHUM «Xumusi U J#CU3HbY» PACKPBIBAIOTCS JIOTUYECKHUE CBSI3U MEXKIY CBOWCTBaMH, NPUMEHEHUEM, IOJYYEHHEM BELIECTB B
1ab0OpaTOPHBIX YCIOBHSX UM HAa MPOU3BOJACTBE; (HOpMHUpYETCs KyJIbTypa O€30MacCHOTO U IKOJIOTUYECKH TPaMOTHOTO OOpalleHus C XUMHYECKHUMHU
00BEKTaMHU.

B kypce 3HaunTenbHas poyib OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY: TIPOBEACHHUIO TPAKTUUYECKUX PabOT U JTabOpaTOPHBIX OMBITOB, PUKCAIIMH 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 XUMHUHU B ((OPMHUPOBAHKE 1IETOCTHOM €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

Copaeprxanue nporpaMmbl
IToBTOpeHue u 00001eHNe CBeleHU 10 Kypcy 8 kiaacca

bunapubsie coegunHenus. Okcupl cosieoOpasyronie U HecojeoOpasyromme. [MApOKCHAbI: OCHOBaHMSA, aM(OTepHbIe THUAPOKCHIIBI,

KHUCJIOPOACOACPIKAIINEC KUCITOTHI. CpCI[HI/IC, KHCJIBIC, OCHOBHBIC 1 KOMIIJICKCHBIC COJIH.
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O0oOmieHne cBeJeHUH O XUMHUYECKHX peakiusax. Knaccudukanmss XMMHUYECKMX peakiuil MO pa3iuyHbIM INPH3HAKaM: COCTaBy M YHUCITY
pearupyromux 1 00pa3yIoUIMXCcsi BEIIEeCTB, TEIUIOBOMY 3(@exTy, oOpaTUMOCTH, W3MEHEHHIO CTENEHEW OKHCIICHHUS 3JEeMEHTOB, 00pa3yoLIHX
pearupymroIuue BelecTBa, arperaTHOMY COCTOSHUIO PEArupyIOIUX BEIECTB, HCIIOJIB30BAHUIO KAaTaJIN3aToOPA.

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

KOHLIEHTpaLusl, TEMIIEpaTypa, IJI0La/lb CONPUKOCHOBEHM S, HaJIMUKe KartanusaTopa. Kartanus.

XuMHYeCKHE PeaKIMH B PACTBOPAX JIEKTPOJIUTOB

[TonsiTie 00 SJIEKTPOIMTHYECCKOW TUCCOIHAIIUU. DJICKTPOJIUTHI W HEJICKTPOIUTHL. MEXaHW3M JUCCOLUAIMHA AJICKTPOJIUTOB C Pa3IUYHBIM
xapakTepoM cBsi3u. CTETeHb IEKTPOIUTHICCKOM qucconuanui. CHIIBHBIE U C1a0bIe SJICKTPOJIHTEHL.

OCHOBHBIE TOJIOKEHHSI TEOPUH DJICKTPOIUTHIECKON nuccormanuu. Kinaccudukaius MOHOB U WX CBoMcTBa. KUCIOTHI, OCHOBAHUS U COJIM Kak
AIEKTPOJUTHI. VX Kitaccudukamus u TuCCOIraIus.

OO0mue XMMHUYECKHE CBOWCTBA KHCJIOT: M3MEHEHHE OKPAacCKW WHIMKATOPOB, B3aMMOJICMCTBHE C METa/UIaMHM, OKCHAAMH W THAPOKCHIIAMHU
METAJUIOB U COJIAMH. MOJICKYJIIpHBIE U MOHHBIE (MTOJIHBIE M COKPAIIEHHBIE) YpaBHEHUS PEaKUUid. XUMUUYECKUN CMBICI COKPAIEHHBIX YpaBHEHUM.
VYcnoBust mpoTeKaHUs PeaKnii MKy SJIEKTPOJIUTAMHU JI0 KOHIIA. Psi/1 akTHBHOCTH METAJLIOB.

OO0mre XMMHUYECKHE CBOMCTBA IIEIOYEH: B3aMMOJACHCTBHE C KHCIIOTAMHM, OKCHAAMU HEMETalIoB, cojisiMu. OOIIMe XUMHUYECKHE CBOMCTBa
HEpPacTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBUE C KUCIOTaMHU, Pa3JI0KEHHUE IIPU HAIrPEBaHUU.

OO0me XMMUYECKHE CBOMCTBA CPEHUX COJICH: B3aUMOJICHCTBHUE C KMUCIOTAMH, IIEJI0YaMHU, COJISIMU U MeTajulaMu. B3auMoecTBUE KHUCIIBIX
COJICH CO IIeI0oYaMH.

['unponu3 kak 0OMEHHOE B3aUMOJICHCTBUE COJNIeH ¢ BOAOW. [ MApONINU3 CoMu CUILHOTO OCHOBAHUS U c1aboit KucnoTel. ['uaponus conu cnaboro
OCHOBaHUS ¥ CHJIBHOU KHCIOTHI. BogopoaHslil mokaszarens (pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHOB M COJIEH B CBETE TEOPUM DJICKTPOJUTUUYECKOW IAMCCOIMAIIMHN W MPEACTABICHUNH 00 OKHUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIHIX.

Ilpakmuueckue padomut



1. Pemienne skciepuMEHTAIBHBIX 33/1a4 110 TeME «DIEKTPOIUTUYECKAS TUCCOIUALIUS.
HeMeTanasl M UX cOeTUHEHUS

CTpoeHre aTOMOB HEMETA/VIOB M MX IOJIOKEHHE B MEPUOJUYECKON cucteme. Psj smekTpoorpuuaresbHOCTH. Kpucramindyeckue pemeéTku
HEMETaUIOB — TpOCThIX BemiecTB. Pdusnmueckue cpoiicTBa HemeTauioB. OOIME XHUMHYECKHE CBOWCTBA HEMETAJUIOB: OKHCIUTEIBHBIC U
BOCCTAaHOBUTEJIBHEIC.

lanorensl, cTtpoeHue ux atoMoB U MoJiekya. du3myeckue M XMMHUYECKHE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB
TaJIOT€HOB B 3aBUCHMOCTU OT UX IOJIOKEHHUS B MEPUOAMYECKON cucteme. HaxokIeHue rajioreHoB B MPUPOJAE M HX ModydyeHue. buonornueckoe
3HAYEHHE U MPUMEHEHHE raJIore€HOB.

l'anoreHOBOIOPOJIBI M COOTBETCTBYIOLIME WM KHCIOTHI: ITIJIaBUKOBAs, COJIAHAs, OpOMOBOJOPOJHAS, HWOJOBOJOpPOAHAs. [ aloreHumabl.
KauecTBeHHBIE peakMKi HA TAIOTEHUI-UOHBIL. [[pUMEHEHNE COETMHEHUI TAIIOTEHOB.

Ob6mas xapaktepuctuka sneMeHToB VIA-rpynmnel. Cepa B mpuponae u e€ moiydyeHue. AIIOTPOIHbIE MOAU(UKALMU CEpbl U X CBOMCTBA.
XUMUYECKHE CBOMCTBA CEPHI U €€ IPUMEHECHUE.

CepoBOIOpOI: CTPOCHHE MOJICKYIBI, (PH3NYIECKIEe U XUMUYECKUE CBOWCTBA, MOTydeHHe U 3HaueHue. CepoBogopoaHas kuciota. Cynbpuabl u
ux 3HaueHue. JIroMuHOpOpPHI.

Oxcun cepri(IV), ceparcras kucnota, cyabhuThel. KauecTBeHHas peakiius Ha CyIb(PUT-HOH.

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

CepHass KuCIIOTa KaK CHJIBHBIM 3ekTpoiuT. CBoicTBa pa30aBIE€HHON CEpHOM KHUCIOThl KaK THUIUYHOM KHCJIOTHI: B3aUMOJICHCTBUE C
MeTaJUIaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIAMHU, OCHOBAaHUSMU U aM(pOTEPHBIMU THUAPOKCHAaMH, colsiMu. KadecTBeHHast peakuust Ha Cyib(dar-
HOH.

OO0masi xapakTepuCTUKa SJIEMEHTOB VA-Tpynmbl. A30T, CTPOEHHE €ro aromMa H MOJeKkynbl. (dDusnueckne W XUMHUYECKHE CBOMCTBA M

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



6

AMMHaK, CTpOGHUE MOJIEKYJbl U (PU3MUECKUE CBOWCTBA. AMMHMa4yHas BOJa, HALIATHIPHBIA CIUPT, THIPAT aMMHUaka. JJOHOPHO-aKIENTOPHBIH
MEXaHU3M 06paSOBaHI/ISI CBSI3M B KaTWOHE aMMOHHS. BoccraHoBUTENbHBIE cBOiicTBa amMuaka. Coiau aMMOHUS U HX MIPUMCHCHHUC. KauectBennas
peakius Ha KaTHOH aMMOHHUSI.

Oxcuibl a30Ta: HeCOJIe00Pa3YIOIINE M KHCIOTHBIE. A30THCTasi KUCIIOTa U HUTPUTHL. A30THAsI KUCIIOTa, €€ TIOJIy4YeHue u cBoicTBa. HUuTpatsl.

®docdop, ctpoenue aroma u amuiotponusi. Dochuasl. ochun. Oxcua pochopa(V) u dbocdopnas (oprodhochopnas) kucinora. Pocharsr.

OO0mast xapakTepucTuka 37eMeHTOB [VA-rpymmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB, MPOCTBIX BEIIECTB M COCIUHEHUH B 3aBHCUMOCTH OT
MOJIOXKCHHSI DAJIEMEHTOB B TICPUOJUYECKON cuUCTeMe. YTIepoi. AJUIOTPONHbIC MoIuUKanuu: aiamas, rpadur. AMOpGHBIA YIrIEpoa: caxa,
AKTUBUPOBAHHBIN yrojb. AJCOpOIus. XUMHUECKUE CBOMCTBa yriiepoaa. KokcoXxuMHuyeckoe MpOU3BOJCTBO U €ro nmpoaykius. KapOuibl.

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

Opranuyeckasi XUMHSL. Y TJII€BOJIOPOIBI.

MetaH, 3TaH W TPONMAaH Kak TpejeibHbIC (HACHIIICHHBIC) YIJIEBOJIOPOJBbI. ODTWICH W alleTWICH KaK HeIpeelibHbIe (HCHACBIIICHHBIC)
yraeBogopoasl. CTpykTypHbie (opMyIIbl BemecTB. ['opeHne yriaeBoqopoaoB. Peakn neruipupoBanus MpeaesbHbIX YIIIEBOIOPOIOB.

CrupTbl. DTUIOBBIN CHUPT, €r0 MOJyYeHHE, IPUMEHEHHE U PU3HOIOrHUecKoe AelicTBUe. TpEXaTOMHBIN CIUPT TIUIEPUH. YKCYCHAs KUCIIOTa KakK
MIPEJICTaBUTENb KapOOHOBBIX KHUCTIOT.

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

[IpousBocTBO cTekIa U 1leMeHTa. [IpoayKius CHIIMKATHON MTPOMBIIINIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, ¢papdop, dhasac. Ontudeckoe
BOJIOKHO.

Hemerannel B mpupone. @pakinmroHHas TEpEeroHKa >KUIKOTO BO3AyXa KaK CHOcOo0 MONTY4eHHs KUCIOpoia, a3oTa W aproHa. [lomydenue
dbocdopa, kpemHHS, XJI0pa, H0Aa. DIEKTPOIN3 PACTBOPOB.

HonyquI/Ie cepHoﬁ KHCJIOTHI: CBIpBé, XUMHU3M, TEXHOJIOrMYCCKasg CXEMa, METOA KHUIIAIICTO CJI0s, IMPUHIUIIBI TeHJ'IOO6MeHa, IMPOTHUBOTOKA U

UPKYJIIAINHA. OJ'IGYM. HpOI/ISBO,Z[CTBO aMMMaKa: CBIpBé, XHUMHU3M, TCXHOJIOTHYCCKAA CXEMa.



IlIpakmuueckue padomut
2. V3yueHne 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.

MeTaJljibl M MX COEAMHEHHUS

[TonoxkeHne MeTalJIOB B MEPUOAMYECKOM cucTeMe xumuueckux snemeHtoB JI. 1. MenpaeneeBa, cTpoeHHE aTOMOB M KPUCTAUIOB METAJUIOB.
Merammdeckas cBA3b U METANINYECKask KpUcTauindeckas pemeérka. dusnueckue cBONCTBA METAJLIOB: 3JIEKTPO- U TEILIONPOBOJHOCTD, OTPayKaroIas
CIIOCOOHOCTB, IUTACTUYHOCT. YEPHBIE U IBETHHIE METAILIBI.

Mertainbsl Kak BOCCTAHOBUTENIU. JJIEKTPOXMMMUYECKUHN DPsIi HAIpsDKEHUM. B3anMonelicTBHEe METaJNIOB ¢ HEMETaJLIaMH, OKCHJAMH, KUCIIOTaMH,
COJISIMU. AJTFOMUHOTEPMHUSI.

OOmast xapakTepucTuka 3J1eMeHTOB |A-Tpymmbl. OKCHABI M THUAPOKCHUIBI MICIOYHBIX METAJUIOB, WX TIOJy4eHHE, CBOWCTBA, MPHUMCHCHUE.
Baxxnenmme conn IICJIOYHBIX MCTAJIJIOB, UX 3HAYCHHUEC B IIPHUPOAC 1 )KU3HHU YCIIOBCKA.

OOmast xapaktepuctuka »1eMeHTOB |IA-rpynmbl. OKCUABI W THUAPOKCHUIBI ILEIOYHO3EMENbHBIX METAUIOB, UX IMOJYy4YEeHHE, CBOICTBa H
npUMeHeHue. BakHellne conu IIeJ0YHO3eMENIbHBIX METAJIOB, UX 3HAYeHHWE B MPUPOJAE U JKU3HU uenoBeka. KapOoHaTbl M ruIpokapOOHATHI
KaJlb1iy.

Bpemennas u noctosHHas KECTKOCTh Bo/bl. CrIocoObl ycTpaHeHUs BpeMeHHOU xEcTKocTH. CrToco0b! ycTpaHEHHsI TIOCTOSHHOM KECTKOCTH.

CoenuHeHus aMOMUHMS B MpHpoJe. XUMHUYECKHe CBOWMCTBa amoMUHUSA. OCOOEHHOCTH OKCHJAa M THJIPOKCHIA 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

xenesa(ll) u (IIT). Conu xene3a(Il) u (I1II). ObHapyxeHne KaTHOHOB KeJie3a B pacTBOpe. 3HAUEHUE COSAMHEHMH Keesa.
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Koppo3us razosast (xumuueckas) U 3JIEKTpOXUMUYEcKasl. 3aliuTa MeTajljIoB OT Koppo3uu. Meramiel B npupoze. [lonstue o meramuypruu. YépHas
U LBeTHasg Metautyprus. llupomeramnyprus, rugpoMeTanyprus, 3aekrpoMeramnyprus. Jlomennelii mporecc. IlepepaboTka yyryHa B CTalb.
DNEeKTPOINU3 pacIlIaBoB.

Ilpakmuueckue pabomut

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

7. PemieHune 3KCIIEpUMMEHTANIBHBIX 33724 110 TeMe «MeTauib».

XuMHusA M OKpYsKaloLas cpeaa

Crpoenue 3emu: sipo, MaHTHs, 3eMHasl Kopa, JuTocdepa, rujpocdepa, atmochepa. Xumuueckuil coctaB 3emin. I'opHble nopoabl. MuHepassl.
Pynpl. Ocanounsie ropHslie noposl. [lonesnsie uckonaemsle.

VICTOYHUKM XMMHYECKOTO 3arpsi3HEHHs] OKpY)Karomed cpenpl. [7o0anpHBIE HKOJOTHUECKHME TPOOIEMBI UYEIOBEYECTBA: HAPYIICHUE
OMOTreOXUMHUECKUX KPYrOBOPOTOB XUMHUECKUX 3JIEMEHTOB, MOTEIUIEHUE KJIMMaTa, KUCIOTHbIE A0XKIU U Ap. O30HOBBIE JbIPbl. MexayHapoJHOe
COTPYZHUYECTBO B 00JIACTH OXpaHbl OKPYXKArOIEl Cpeibl OT XUMHUYECKOTO 3arpsA3HEHUs. «3esI€Hast XUMUS.

O0o0menne 3HaHUH 10 XMMHH KypPCa OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy

CrpoeHne atomMa B COOTBETCTBUH C IOJIOKEHUEM XMMHYECKOIO 3JIEMEHTA B IEPUOANUYECKON cucTeMe. CTpOEHME BEIECTBA: XUMUYECKas CBA3b
U KpUCTAJIIMYeCKas peréTka. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX JIEMEHTaMHU MPOCTHIX BELIECTB (METAIOB, HEMETAJUIOB, OJIAarOPO/IHBIX T'a30B) OT
MI0JIOXKEHHUS AJIEMEHTOB B IIEPUOINYECKOM cucTeMe. THIoIorust HeOpraHMYeCKUX BEIIECTB, pa3AeieHUe UX Ha Kiacchl U rpyninsl. [lpencraBurenu.

[Ipu3Haky U ycaoBUs NPOTEKAHUS XUMUYECKUX peakMid. TUIOIOTUs XUMUYECKUX peaKlUi M0 pa3IN4HbIM Npu3HakaMm. Peakuu HoHHOro oOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB. XapaKTEPHbIE XHWMHUYECKHE CBOHCTBA COJICOOPA3YIOIIMX OKCHJIOB, T'MJIPOKCHUAOB (OCHOBaHUM,

KHCIIOPOJICOIEPKAIUX 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) ocosnanuecBoeit STHUYECKOW NPUHAUIC)KHOCTH, 3HAHUE HCTOPUU XUMUHU M BKJIaJAPOCCHICKON XUMHUYECKOI HAyK B MUPOBYIO XUMHIO;
2) (hopmuposanue OTBETCTBEHHOTO OTHOIICHUS K IO3HAHHIO XUMHUU;TOTOBHOCTH M CIIOCOOHOCTHYYALIMXCS K CaMOPa3BHTHIO M CaMOOOpa30BaHHMIO Ha OCHOBE
U3y4CHHBIX (DaKTOB, 3aKOHOB ¥ TECOPUH XUMHHU; OCO3HAHHOTO BHIOOPA M MOCTPOCHUE HHANBUAYAIBHON 00pa30BaTEIbHON TPAEKTOPHH;
3) popmuposanue IETOCTHOM €CTECTBEHHO-HAYYHOIH KaPTUHBI MUPA,HEOTHEMIICMO YaCThIO KOTOPOI SBJISICTCS XUMHUESCKasi KapTUHA MHPa,
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHUS HAYKH U OOLICCTBCHHOW MPAKTHKU, B TOM YUCIIE U XUMHUYECKUM;
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 00pa3oBaTeNIbHOM, OOIIECTBEHHO IOJE3HOH,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKOM M PYTrUX BUAOB ACSATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe pe3yJIbTaThI:
1) onpedenenue neneit cOOCTBEHHOTO 00YUCHHUS, OCTAHOBKA U (popMyITHpOBaHUE s ce0s1 HOBBIX 337134,
2) nAAHUPOBAHUETTYTEH JTIOCTIKESHYS )KEIAeMOT0 pe3ylbTaTa 00y4eHHsT XUMUH KaK TEOPETHYECKOT0, TaK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommnecenue cBOUX NEUCTBHI C ITUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYuecmeieHue KOHTPOIS CBOEH MEATENbHOCTH B IPOIECCE JOCTHIKCHHS pPe3yJbTara,
onpedenenuecioco00B JIEMCTBUI MPHU BHIOJHEHNUH JTAOOPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUU C NIPABUIAMU TEXHUKH 0€30MaCHOCTH;
4) onpeoeneHue NCTOYHUKOB XUMUYECKOI HH(OpMAIHH, TOJTyYeHUE U aHAH3 e€, Co3/1aHne HH(POPMAIMOHHOTO MPOIYKTa U €ro MPe3eHTAIINs;
5) ucnonvzosanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpAllMil: aHaIM3a W CHUHTE3a, CPaBHEHMs M CHUCTEMaTH3alld, OOOOLICHWS W KOHKPETHU3AIWH, Gbli6leHUe
MIPUYMHHO-CJICICTBEHHBIX CBS3€H W nOCMpoeHue JTOTUYECKOTO PACCYKIEHHUS M YMO3aKIIOYeHHs (MHAYKTHBHOTO, JCAYKTHBHOTO WM IO aHAJOTHH) Ha Marepuaie
€CTECTBEHHO-HAyYHOT'O COJCPKAHUS;

6) YMmeHue co31aBaThb, IPUMCHATL U HpCO6paBOBBIBaTB 3HAaKW U CUMBOIJIbI, MOACIIN U CXEMBI IJI PCILICHUA y‘-Ie6HLIX 1 IO3HAaBAaTCJIBHBIX 3a1a4,
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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. [IpeaMeTHBIE Pe3yabTAThI:
1) ymenue 0603HaUaTh XUMHUCCKHE JICMEHTHI, Ha3bIBaTh UX M XapaKTEPU30BaTh HA OCHOBE MOJIOKEHHUS B Nepuoauyeckoit cucreme /1. Y. Meneneesa;
2) popmynuposanue N3y4CHHBIX TOHITHII: BELICCTBO, XUMHUUCECKHI JJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, MPOCTOE U CIOXKHOE 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 nHPOPMAIHH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, GOPMYJIbI U YPaBHEHHS;
5) ymenuexnaccuguyuposéams TPocThie (METAIbI, HEMETA/UIbl, OJaropoJaHbIC ra3bl) W CIOXKHbIC (OMHAPHBIC COCIUHEHHUS, B TOM YHCJIC M OKCHIbBI, a TaKXKe
THAPOKCUABI — KHUCJIOTBI, OCHOBAaHUA, aMCI)OTepHI)IG THAPOKCUABI — U COJII/I) BCIICCTBA,
6) @opmyruposanuenepuoIMIECKOT0 3aKOHA, 00BsCHeHUe CTPYKTYPbl U MHGOPMAIMH, KOTOPYIO HECET MEepHOAMYEcKas CHCTeMa XUMHUYecKuX diementoB J[.U.
MeHeneeBa, packpvimue 3HAYCHUS IEPUOTUIESCKOTO 3aKOHA,;
7) ymenue xapaxmepuzo6éams CTPOSHHE BEIIECTBA — BHUJIbI XUMHUECKHUX CBSA3€H M THITbI KPHCTAIUINIECKUX PEIIETOK;
8) onucanue cTpoeHUsI aTOMOB XUMHUYECKHX JIEMEHTOB C MOPSIKOBBIMU HOMepamu 1—20 u 26 omoobpadsicenue ux ¢ TOMOIIBIO CXEM;
9) cocmasnenue GopMya OKCHIIOB XMMUYECKHX JIEMEHTOB U COOTBETCTBYIOIIUX UM THIIPOKCHIIOB;
10) nanucanuecTpyKTypHBIX (GOPMYI MOJCKYISIPHBIX COSTUHEHHIH ¥ (GOPMYIIbHBIX SIUHHIl HOHHBIX COCANHEHUH MO BAJCHTHOCTH, CTEIICHH OKUCIICHHS WJIH 3apsay
HOHOB;
11) ymenue gpopmynuposams OCHOBHBIC 3aKOHBI XUMHHU: TIOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJISIPHOTO CTPOCHHMSI, COXPAHEHHUST MAaCChI BEIIECTB, 3aKOH ABOTajipo;
12) ymenue gpopmynuposeams OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJICKYJIIPHOTO YICHUS U TEOPUH AJICKTPOTUTHICCKON JTUCCOIMAIIHH;

13) onpedenenuenpu3HakoB, yCIOBHIA NPOTEKAHHUS M MIPEKPALICHUS XUMUYECKUX PEaKIIHIA;
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14) cocmagnenue MONEKYISPHBIX YPABHEHUIH XUMHYESCKUX PEAKIUiA, TIOITBEPKAAIOIINX OOLINE XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEICCTB
U OTPAKAIOIIUX CBSI3H MEXKAY KJIAaCCaMH COCANHCHU;

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

16) onpedenenue No XUMHUYECKUM YPaBHEHUSM MPUHAIICIKHOCTH PEAKIHIA K ONPEACIEHHOMY TUITY WU BHIY;

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

18) npumenenue NOHITUIHKOKUCICHHE» U «BOCCTAHOBJICHHE) JUIS XapaKTEPUCTUKU XMMHUUECKUX CBOWCTB BEIIECTB;

19) onpeodenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIMIA XJIOPHUI-, CYIb(haT- 1 KapOOHAT-aHHOHOB M KATHOHA aMMOHHSI B PaCTBOPE;

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

21) ymenue xapakmepuzosams MOJIOKEHAE METAIIOB H HEMETAIUIOB B IEPHOIUYECKOM CHCTEME IIEMEHTOB, CTPOCHUE UX aTOMOB U KPUCTAIUIOB, 00LIHe (U3NYECKHE
U XUMHUYECKUE CBOWCTBA;

22) 0b6vsicHeHue MHOTO0Opa3ust MPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOIHU C YKa3aHUEM €€ IPUYINH;

23) ycmawnognienue pa3nuYMid THUAPO-, MUPO- M SJICKTPOMETALIYPIHU W ULTHOCMPUPOSAHUE ITHX PA3TMYMN TPUMEPAMH TPOMBIIUICHHBIX CIOCOOOB MOJIYYCHHS
METaJJIOB;

24) ymenue Oasamv oOuyr0 xapaktepuctuky snementoB |, I, VIIA rpymmn, a Takxke BoAopoda, KHCIOpoja, a3ora, cepbl, (ochopa, yriepona, KpeMHUS U
00pa30BaHHBIX MMM TPOCTHIX BEIIECTB M BAXHEHIIHMX COCAMHEHUH (CTpOEHHWE, HAXOXJICHUE B MPUPOAE, MONydeHHe, (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE);

25) ymenue onucvleams KOPPO3UIO METAIIOB U CIIOCOOBI 3AIIUTHI OT HEE;

26) ymenue npouzgo0ums XAMUUECKUAE PACcUEThI C HCIOIBb30BAHIEM MOHATHN «MaccoBasi I0JIsI BEIIECTBA B CMECHY, «KOJIMYECTBO BEIIECTBAY», «MOJISPHBIA 00BEM)» 1O
(dbopMyniaM U ypaBHEHHUSIM PEaKIINii;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUCHUS M3yYCHHBIX OPraHMYECKUX BEIIECTB;

28) gvinosHenue 0003HAYCHHBIX B TIPOTPAMME SKCIIEPUMEHTOB, PACHO3HABAHIE HEOPTAHUYECKIX BELIECTB 110 COOTBETCTBYIOIIUM ITPHU3HAKAM;

29) cobnodenue npaBui 0€30MacHO PabOThI B XUMUYECKOM KaOuHeTe (JlabopaTtopu).



KanennapHo-TemaTnyeckoe IJiaHHPOBaHNE YPOKOB

12

No Paznen. Tema ypoka XapakTeprucTHKa OCHOBHBIX BUJIOB JICSATEILHOCTH YUAIIUXCS Hara Harta daxr
/1 iaH
IloBTOpeHue u 00001IeHNeE CBeIeHUiT 10 Kypcy 8 kiacca. XumMnueckue peakuuu (5 1)
1 Krnaccudukanus HeoOpraHmuecKux BeImecTB U | Xapakmepuzosams OKCHJIbI, THAPOKCH I (OCHOBaHMS, am(oTepHble ruapokcuabl, | 07.09
HX HOMCHKJIATypa KHCIIOPOJICO/ICpKAIIME KHUCJIOThI) M COJM MO IUIaHy: COCTaB, CIIOCOOBI
o0pa3oBaHMs Ha3BaHUH, XapaKTepHbIE CBOMCTBA U MOIY4YCHUE.
Knaccugpuyuposamv ~ oxcunpl, THAPOKCHUIBI  (OCHOBaHMS, aMdoTepHBIC
TUAPOKCHIBI, KUCIOPOACOAEpKAIINE KUCIOThI) U COJH MO PA3IMYHBIM IPU3HAKAM.
Ymems monTBepkAaTh XapaKTEPUCTHKY OTICIBHBIX IPEACTABUTENCH KIIACCOB
HEOPTaHMYECKUX BEIIECTB YPABHCHUSMHU COOTBETCTBYIOIINX PEAKIIHH.
Packpvisams  TEHETHYECKYIO CBS3b MEXKAY KJIaccaMd HEOPTaHWYECKUX
COCIMHEHU I
2 Knaccupukanus XuUMHYECKUX peakuuid 10 | O6vsicHamb NOHATHS «XUMHYECKas PEaKIMs», «PEaKIMK coequHeHus», «peakiuu | 07.09
PasJIMIHbIM OCHOBAHUAM pa3NOXKEHUs», «peakiuu oOMEeHa», «peaKkIuu 3aMEeIIECHUs», «PEeaKIHH
3 Knaccupukanus XUMHYECKHX peakuuid Io 14.09

pa3jInIHbIM OCHOBAHUAM

HEUTpAIU3aLUN», «IK30TEPMUUYECKHE DPEAKLUN», OHIOTEPMHYECKHE pEaKLUn»,
«oOpaTUMble  peakLUu»,  «HEOOpaTUMblE  peakUuu»,  «OKHCIUTEIbHO-
BOCCTAaHOBUTCIBHBIC pCaKkuum», «T'OMOI'CHHBIC pCaKkuuun, «CTCPOrcHHLIC
peakuum»,  «KaTAIUTUYECKUE  pEeaKklUW», «HEKaTAIUTUYECKUE  pPEaKIHH»,
«TETI0BOM 3P PEKT XUMHUYECKON peakLum».

Knaccuguyuposames xuMndeckne peakliuy 10 pa3IMyHbIM OCHOBAHUSM.
Onpedensams  OKUCIUTEAb W  BOCCTAHOBHUTENb, MPOLECCHl OKHUCICHUA H
BOCCTAHOBJICHUS.

Habniooams 1 onucvléams peakiui MEKAY BEIIECTBAMU C IIOMOIIBIO PYCCKOTO
(poztHOTO) SI3BIKA U SI3bIKA XUMUHU
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[TonsiTHe 0 CKOPOCTU XMMHYECKOUN peaKiInu. ObvscHAMb, 9TO TAKOE «CKOPOCTh XMMHUYECKON PEaKITUN». 14.09
Karammns Apeymenmuposams BHIOOP €NUHHIL] U3MEpeHUs VP.
Ycemanasnuseams pUYUHHO-CIICICTBEHHBIC CBS3H BIHSIHHS PA3IUYHBIX (DAaKTOPOB
_ Ha CKOPOCTh XMMUYECKUX PEAKLIHM.
[ToHsiTHE O CKOPOCTH XMMHYECKOM pEaKINu. 21.09
Karams Habniooams u onucvieams peakuy MEXAY BEIIECTBAMHU C MOMOIIBIO PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHUHU
IIpo6ooumsb OMBITHI, TOATBEPKAAONIUE 3aBUCUMOCTh CKOPOCTH XHUMHYECKOMN
peaKIu OT Pa3IuIHbIX (aKTOPOB
Xumudeckue peakuuu B pacrsopax (104)
DNEKTPOIUTHYECKAS TUCCOIUALIUS Xapaxkmepuzogams TIOHATUA <«OJICKTPOIUTUYECKAS TUCCOIHAIUSLY), «IJIEKTPOIUTH, | 21.09
«CHEDIIEKTPOIUTHI».
Yemanasnueams TPUYUHHO-CIICACTBEHHBIC CBS3M MEXAY TPUPOAOH 3JICKTPOJIUTA H
CTETICHBIO €ro JMCCOIMALINY.
Yemanaenueames TPUYMHHO-CIICACTBEHHBIC CBSI3U MEXKIY THIIOM XUMHWYECKOH CBS3U B
3JIEKTPOJIUTE U MEXaHU3MOM €T0 JTUCCOIHAIIH
OCHOBHBIE MOJOXKEHUSI TEOPUU Xapakmepuszoeams TIOHSATUSL «CTENEHb AUCCOLMALUNY», «CWIbHBIE AIEKTPOIUTHD», | 28.09
3IEKTpOIMTHIECKOM uccoumnanuu (TO/I) «cnmabple DIEKTPOIUTHD», «KATHOHBI», «aHUOHBI», «KHUCIOTBD), «OCHOBAHUS, «COIM.
Cocmasnsims ypaBHEHUS 3JIEKTPOITMTUICCKON UCCOIMAIINY KUCIIOT, OCHOBAHHM U COJICH.
Hnmocmpuposams TIpUMEpaMH  OCHOBHBIC TIOJIOKCHUST TEOPUHU  IJEKTPOITUTUUCCKON
JTUCCOIUAITIH,
Paznuuams  KOMIOHEHTBI  JJOKA3aTENbCTB  (TE3UCOB, apryMEHTOB U (HOpMBI
JIOKa3aTelIbCTBA)
XUMHUYECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOJUTOB Xapaxmepuzosams 0O0IME XUMHYECKHE CBOMCTBA KHUCJIOT C mo3unmii Tteopuu | 28.09
XHUMHUYECKHE CBOMCTBA KHCIIOT KaK JICKTPOJIUTOB SMEKTPONHTHIECKOH AMCCONHATIMH. 05.10

Cocmasnsims MONEKYJSIPHBIE, TOJIHBIE M COKpAIEHHbIE MOHHBIC YPaBHEHHs pPEeakUui c
y4acTHEeM KHCIIOT.

Apeymenmuposams BO3MOXKHOCTB NMPOTEKAHUS pEakIUil ¢ y4acTHEM KHCIOT Ha OCHOBE
npaBuiia beprone u psijfga akTHBHOCTH METAJUIOB.

IIpo6oOums ONBITHI, MOATBEPKIAIOIINE XUMHUYECKHUE CBOMCTBA KHCJIOT, C COOIIOEHHEM
MPaBUJI TEXHUKH O€30MaCHOCTH.




Habniodams v onucvlieams peakivu ¢ y9aCTHEM KHCIIOT C TIOMOIIBIO0 PYCCKOTO (POIHOTO)
SI3bIKA U A3bIKA XUMUHU

14

10

XUMHYECKHUE CBOIICTBA OCHOBAHUU KaK
3JIEKTPOJUTOB

Cocmagnsams MONEKYJSIpHBIC, MOJHBIE M COKpAIEHHBIE MOHHBIC YPaBHEHUS PEaklUid ¢
Y4aCTHEM OCHOBaHUI.

Apeymenmuposams BO3MOKHOCTb NPOTEKaHHWA pEaKLUMH € ydacTHEM OCHOBAaHUN Ha
ocHOBe mnpasuiia beproinre.

Ilposooums  OWBITHI, TIOATBEP)KIAIOIIAEC XUMHYECKHE CBONCTBA OCHOBAaHHH, C
COOJIIOZICHHEM TPABUII TEXHUKH O€30MaCHOCTH.

Habniooams u onuceiéams peakiiiy ¢ y4aCTHEM KHCIIOT € MIOMOIIBIO PYCCKOTO (POIHOTO)
A3BIKA U A3bIKa XUMHWU.

05.10

11

XUMHUYECKUE CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB

Xapaxmepuzoéams 00LIME XUMUYECKHE CBOMCTBA Colell ¢ MO3ULMHA  Teopuu
3JIEKTPOINTHYECKON TUCCOLHUALIH.

Cocmasnams MOJNEKYJSIPHBIE, MOJHBIE U COKpAIEHHBIE MOHHBIE YPAaBHEHHUS PEaKIMH C
Y4acTHEM COJIEil.

Apeymenmupoeams BO3MOXKHOCTb MHPOTEKAHUS PEAKUUN C yYaCTUEM COJIEH Ha OCHOBE
npasuia beproiue.

1Ipogodums OMBITHI, TIONTBEPKAAOIINE XUMUYECKHE CBOWCTBA COJIEH, ¢ COONMIOACHHEM
MPaBUIJI TEXHUKH O€30MaCHOCTH.

Habniooams n onucviéams peakyuy ¢ y4acTHEM COJICH ¢ IIOMOIIbIO PYCCKOTrO (POAHOTO)
SI3BIKA U SI3bIKA XUMUHU

12.10

12

[TonsTue o runponuse conen

Yemanasnusamob 3aBHCUMOCTD MEXK/Ty COCTABOM COJIM U XapaKTEPOM €€ THIpOIH3a.
Ananuzuposams cpeqly pacTBOpa COJH C TIOMOIIBIO WHAUKATOPOB.
IIpoenozuposams TN THAPOIU3A COJIM HA OCHOBE aHann3a e€ GpopMyIbl

12.10

13

Ipaxmuueckas paboma 1. Pemenne
9KCHEPUMEHTAIBHBIX 331a4 110 TEME
«QNEKTPOIUTHUYECKAS THCCOLAALUS

Ymemv obOpamathes ¢ 1a00paTOpHBIM 000PYIOBAHUEM U HarpeBaTelIbHBIME TPHOOPaMHU B
COOTBETCTBHH C TIPAaBHIAMH TEXHUKU O€30IaCHOCTH.

Habniooamp cBOWCTBA 3JICKTPOJIMTOR.

Habniooams W onuceieamv pPeakiMd C y4acTHEM DIIEKTPOJIMTOB C  [TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIH POJTHOTO) SI3bIKA U SI3bIKA XHMUH.

Dopmynupoeams BBIBOJIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO YKCIIEPUMEHTA

19.10

14

O0001IeHNE U cCUCTEMAaTHU3allHs 3HAHUH 110 TEME
«XUMHYECKHIE PEAKIIMU B PACTBOPAx
DIIEKTPOJIUTOBY

HpOGOOMWlb OIICHKY COOCTBEHHBIX }_IOCTI/I)KCHI/Iﬁ B YCBOCHHU TCMBI.
KoppexmupoeaML CBOM 3HAaHHUA B COOTBCTCTBUMU C INIAHUPYCMBIM PE3YyJILTATOM.

19.10
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szyuamb XUMHYICCKYIO I/IHCI)OpMaI_[I/II/I N3 PA3JIMYHBIX HCTOYHHUKOB.
HpeI[CTaBJ'IﬂTI) I/IH(bOpMaHI/IIO 10 TEMC «XUMHYCCKHEC p€aknunu B pacTBOpax
QJICKTPOJIMTOB» B BUC CXCM, Ta6J'II/IH 1 OIIOPHBIX KOHCIICKTOB

15 Konmponvnas paboma 1 mo Teme « X UIMHYECKHEC PemaroT 3amaun, BBITONHSIOT KOHTPOJNBHYIO paboOTy ¢ WCHOJB30BaHMEM H3y4eHHBIX | 26.10
peaKIiy B paCTBOPAX IJICKTPOIUTOBY HOHSITHIL
HemeTtanabl u ux coequHeHus (26 1)
16 OO01mas XxapakTepUCTHKa HEMETAILJIOB ObvsicHAmMb, 9TO TAKOE HEMETAJLIBI, 26.10
Xapaxmepuzosams XAMUYECKHE 3JEMEHTHI — HEMETaUIbl M CTPOeHUe, (PU3NIECKHE H
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — HEMETAIJIOB.
Obvsacuams ~ 3aBUCUMOCTb  OKHCJIHTEIBHO-BOCCTAHOBHUTENBHBIX ~ CBOMCTB  (WiH
npeocKkazviéams CBOMCTBA) DIIEMEHTOB-HEMETAJUIOB OT WX IOJIOXKEHUS B MTEPHOAMYECKON
cucteMe xuMuueckux syemMenToB /. M. Menneneena.
Yemanasnueamb TPUIMHHO-CIIEICTBEHHBIE CBA3H MEXY CTPOSHHUEM aTOMa, XUMHYECKOH
CBSI3blO, THWIIOM KPUCTAUIMYECKOM PpEETKM HEMETalsla MU €ro COEJUHEHHH U
(u3NUECKUMH CBOWCTBAMH IaHHOTO HEMETAaJIa U €T0 COCMHEHHA.
loka3zbieams OTHOCUTENFHOCTD TIOHATHH «METAIUD) U «HEMETaJLD»
17 OoOmas xapakTepucTrka 31eMeHToB VIIA-rpynnel | Xapakmepuszosams cTpoeHHe, (U3NYECKHME W XHUMHYECKHE CBOicTBa, moiydenwe u | 09.11
— raJIOTeHOB MIPUMEHEHHUE TAIOTEHOB B IJIaHE O0IIEro, 0COOCHHOTO U eJUHUYHOTO.
Yemanasnuseams TpUMUHHO-CIIEICTBEHHBIE CBS3M MEXYy CTPOCHHEM aTOMa, XUMHUYECKOH
CBSI3bI0, TUIIOM KPUCTAJIMUECKOM PEIIETKY y TAJIOTCHOB M (DU3MUECKUMHU U XUMUYCCKUMH
CBOMCTBaMH 3THX BENIECCTB
18 CoennHeHus rajloreHoB Xapaxmepuzoseams C WCIOIB30BAaHUEM PYCCKOTO (POAHOTO) si3bika W s3pika xumun | 09.11

cocTaB, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA, MOIyYEHHE W HNPUMEHEHHE COCIUHEHHM
rajloreHoB.

Hasvieams COEMHEHUS TaJOreHoB 1o GopMyle u cocmagiams (GOpMYIbl MO HX
Ha3BaHHIO.

Yemanaenueames NpUYMHHO-CIIEICTBEHHBIE CBSI3M MEKAY XMMHUYECKOU CBS3BIO U THUIIOM
KPUCTAJLIMYECKON PEMIETKU B COSAMHEHHSX TaJOTeHOB M (PU3MYECKUMU W XUMHUYECKUMHU
CBOWCTBAMU 3TUX BEILECTB.

IIposooums, nabrrodamv U onucvLleams XUMAYECKUH SKCIEPUMEHT 110 paclo3HaBaHUIO
raJIOr€HUI-MOHOB € COOJIIOIEHUEM IIPAaBIWII TEXHUKU O€30I1aCHOCTH.

Boinonuame pacy€Tsl M0 XUMHUYECKUM (DOpMyNTaM 1 ypaBHEHHUSIM PeaKIni, IPOTEKAIOIINX
C Y4acTHEM COEIMHEHUH raJIoreHOB
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19

Ipaxmuueckasn paboma 2. VI3ydaenne cBOUCTB
COJIIHOM KHCJIOTBI

Ymems obpamatbes ¢ mabopaTopHBIM 000PY/IOBaHHEM M HarpeBaTeIbHBIMU IPHOOpPaMHU B
COOTBETCTBHU C MPABUIAMHU TEXHUKU 0E€30TIACHOCTH.

Habniooams cBOWCTBA JISKTPOIUTOB U MPOUCXOSIINX C HUMH SIBIICHUH.

Habrooams n onucekieams peakil ¢ y4acTHEM DJICKTPOIUTOB € TOMOIIBIO PYCCKOTO
(pomHOTO) S3BIKA W S3BIKA XHUMUH.

Dopmynuposams BLIBOABI IO PE3yJIbTaTaM MPOBEASHHOTO IKCIIEPUMEHTA

16.11

20

OO6mias xapakTepucThka 3neMeHToB VIA-rpynmst
—xanpkoreHoB. Cepa

Jasamb 00UIYI0 XapaKTEPUCTHKY aTOMaM, IPOCTHIM BEIIECTBAM U COCJAUHEHUSIM
XaJIbKOT€HOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B IEPUOJUUECKON CUCTEME.
Xapaxkmepuzoeamsv CTpOEHHUE, aAUIOTPOINIO0, (U3WUECKHE W XHMHUYECKHE CBOWCTBA,
MOJyYEHUE U IPUMEHEHHE CEPHI.

Yemanasenuseams npuuMHHO-CIIEICTBEHHBIE CBSI3U MEKIY CTPOCHUEM aTOMa, XUMUYECKOM
CBSI3BI0, THIIOM KPHCTAJLUTUIECKON PEHIETKH cephl U e€ (PM3MYECKUMH M XUMHUYECKHMU
CBOMCTBaMH.

Buinonusme pacu€Thl 10 XUMUYESCKUM (DOPMYJIaM U ypaBHEHUSM PeaKIMi, IPOTCKAIOIINX
C Y4acTHEM CEPBIL.

Ilposooums, nHaboOams N ONUCHIBAMb XUMUYCCKUH SKCIICPUMEHT MO0 TOPSHHIO CEpPhI Ha
BO3/IyXE M B KHCJIOPOJIE ¢ COOJIIOICHUEM NPaBUJI TCXHUKH 0€3011aCHOCTH

16.11

21

CepoBogopon u cymshuast

Xapaxmepuzoeams C WCIONB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA W S3BIKA XHMHU
cocTaB, (M3WYECKUE M XUMHUYECKHE CBOICTBA, IMONydeHHE W MPUMEHEHHE COCTUHEHHMA
CEpHI B CTEIICHU OKUCIICHHS —2.

Ha3zvieams COeMHEHUS Cepbl B CTENCHH OKUCICHUSA —2 1O (GOpMYJIe U COCMAGIsAmb
(hopMyITHI TTO X HA3BAHHUIO.

Cocmagnams MONEKYJSIPHBIE W WOHHBIC YpPaBHEHUSA pPEaKIHA, XapaKTepU3YIOIIHe
XUMUYECKHE CBOMCTBA COCTUHEHUHN CEPhI B CTETICHU OKHCIICHUS —2.

Onucvieams TIPOIECCH  OKUCIICHUA-BOCCTAHOBIICHUS, onpedeisimb OKHUCIHTENh U
BOCCTaHOBHUTEIIb U COCMAGIAMb IEKTPOHHBIA OallaHC B PEAKIUSAX C y4acTHEM Cephl B
CTEIICHH OKHUCIIEHUS —2.

Yemanasnuseams npudMHHO-CIEICTBEHHBIE CBSI3M MEXAY XUMHUUYECKOU CBSI3bIO M THUIIOM
KPUCTAIUTMYECKON PEmIETKH B COCOUHEHHUSX CEepPhl U (PU3NYECKIMH W XUMHUYECKUMH
CBOMCTBAMH 3THUX COCIUHEHUN

23.11

22

KI/ICHOpOI[HI)Ie COCIUMHCHUA CCPhI

3anucvieams HOpMyIIBI OKCUIOB CEPbI, HA3bI6AMb WX, ONUCLIGAMb CBOWCTBA HA OCHOBE
3HAHUHN O KHCJIOTHBIX OKCHUAAX.

Xapaxmepuzosams C WCHOJB30BAHHUEM PYCCKOTO (POIHOTO) SI3bIKA M SA3BIKA XUMHH
cocTaB, GU3NYECKUE U XUMHUYECKHE CBOWCTBA CEPHON KMCIIOTHI KaK 3JICKTPOJIHTA.
Cocmaenams MONEKYISIpHbIE ¥ WOHHBIE YpPaBHEHHS pPEaKIHi, XapakTepU3yIOIINX
XUMHUYECKHE CBOWCTBA CEPHON KUCIIOTHI.

23.11
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Pacnosnasams cynbhaT-uOHBL

Xapaxmepuzosams C HCHOJIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMUH
CBOMCTBA KOHIICHTPUPOBAHHOMN CEPHON KUCIOTHI KaK OKUCIIATEIS.

Cocmaensims ~ ypaBHEHHsSI  OKHCIIHTEILHO-BOCCTAHOBHUTENLHBIX — PEAKIMA  METOJIOM
3JICKTPOHHOTO OataHca.

Buvinoansame pacuéThl M0 XUMUYECKUM (POPMYyJIaM U YpaBHEHUSM PEAKIIHiA, TPOTCKAOIINX
C Y4aCTHUEM CEPHOM KHUCIIOTHI.

Habnooams n onucvigams XUMUYECKUH SKCTIEPUMEHT

23 Ipaxmuueckasn paboma 3. I3ydaenue cBOHCTB Ymems obpammatbcs ¢ 1abopaTopHBIM 000pyI0BaHHEM M HarpeBaTeIbHBIMU Tprudopamu B | 30.11
CEPHOI KHCIIOTHI COOTBETCTBHU C ITPABUIAMHU TEXHUKU 0€30TIaCHOCTH.
Habniooams cBOWCTBA AIIEKTPOIUTOB U MPOUCXOSAIINX C HUMH SBICHUI.
Habniooamv WM onuceliéamv peakUud C YYaCTHEM JJIEKTPOJIMTOB C  IIOMOILBIO
€CTECTBEHHOTO (PYCCKOT'0 WJIM POJTHOIO) sI3bIKa U A3bIKA XUMUH.
@Dopmynuposamp BEIBOABI 10 Pe3yIbTaTaM MPOBEAEHHOTO IKCIIEPUMEHTA
24 OO0mmas XxapakTepUCTHKa XUMHUIECKHUX 3JIEMEHTOB Jasamv 00UIyI0O XapaKTePUCTHKY aToOMaM, NPOCTBIM BemecTBaM H coeanHeHusM | 30.11
VA-rpymiiel. A30T aeMeHTOB VA-TPYIITHI B 3aBUCUMOCTH OT UX TTOJIOXKEHHUS B TIEPUOINIECKON CHCTEME.
Xapaxkmepuzoeams C WUCTOIB30BAHUEM PYCCKOTO (POTHOTO) S3bIKA M S3bIKA XHMHH
CTpoeHue, GPU3NUECKUE U XUMUYECKHE CBOICTBA, MOJIy4YeHUE U IPUMEHEHHUE a30Ta.
Hasviéame coenrnenns a3ora 1o Gopmyse u cocmagnames GOpPMYIIb IO UX HA3BAHUIO.
Yemanasnuseams npuaMHHO-CIIEICTBEHHBIE CBSI3U MEXly CTPOCHHEM aToMa U MOJIEKYJIBI,
BUJIOM XMMHYECKOW CBSI3H, TUIIOM KPHCTAIUTMYECKOH PEHIETKU a30Ta U ero (U3NIeCKUMH
1 XUMHYECKHMHU CBOHCTBaMHU.
Bvinoansame pacd€Thl IO XUMUYECKAM (POPMYJIaM M YPaBHEHHSM PEaKLUil, MPOTEKAIOIIHX
C yJacTHeM a30Ta
25 AmMmuax. Xapaxmepuzosams C WCIOIB30BAaHUEM PYCCKOro (POJHOTrO) s3bIKa W si3bika xummn | 07.12
26 Coml aMMOHMS COCTaB, CTPOCHHME MOJCKYIEI, (U3HYECKHE M XMMHYCCKHE CBOWCTBA, NOJY4YCHHE W [ ()7 12

MpUMEHEHNE aMMHUaKa.

Hasvieams conu aMMOHHMS IO POpMYJIaM U cocmasisms GOPMYIIBI TIO UX Ha3BAHUSM.
3anucvigams MONEKYJSIpHbIE W HOHHBIE YPaBHEHHUS pEaKkUMd, XapaKTepH3YIOLIMX
XUMHUYECKHE CBOMCTBA aMMHUAKa U COJIEH aMMOHMUS.

Cocmaensams ypaBHEHHS OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH C y4acTHEeM
aMMHMaKa C IIOMOILBI0 METO/Ia SIEKTPOHHOTO OallaHca.

Yemanaenueames TPUUMHHO-CIEACTBEHHBIE CBS3M MEXIY BHIOM XHMHUYECKOHW CBS3H,
TUIIOM KPUCTAJUTUYECKOW PEHIETKH B aMMHAaKe W COJIIX aMMOHUS M (DU3UYECKUMH U
XVUMHUYECKUMU CBOMCTBAMH 3THX BEIIECTB.

IIposodums, nabawdamv U onucvLleams XUMHUYECKUH SKCIEPUMEHT M0 Paclo3HaBaHUIO




MOHOB aMMOHHUS C COOITIOJICHHE TIPABHII TEXHUKU 0€30TIaCHOCTH.
Buvinonnams pacdéThl M0 XUMUYECKUM (OPMYJIaM B YPAaBHEHUSIM PEaKITHiA, MTPOTEKAIOIIIX
C y4acTHEM aMMHUaKa

18

27

Ipaxmuuecxas paboma 4. [lonyueHne aMMuaka u
W3Y4YEHHUE €ro CBOMCTB

Honyuams, cobupams w pacnosnasams ammuak. Obpawamvces ¢ 1a00pPaTOPHBIM
000pyZIOBaHWEM U HATPEBATEIBHBIMU MTPHOOPAMH B COOTBETCTBUH C MPABUIIAMH TCXHHUKH
0e30macHoCTH.

Habnooams n onucviéams XUMUYECKUH SKCIIEPUMEHT ¢ TIOMOLIBIO PyCcCKOTO (POAHOTO)
SI3bIKA U S3bIKA XUMHHU.

Dopmynuposamsb BIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO YKCIIEPHUMEHTA.

Compyonuyams B ipoliecce y4eOHOro B3aMMOJICHCTBHS P pabOTe B rpyMIax

14.12

28

KI/ICJ'IOpOILHI:Ie COCINHCHHUS a30Ta

29

KI/ICJ'IOpOILHI:Ie COCIWHCHHUS a30Ta

Xapaxkmepuzoeams C WUCTOIB30BAHUEM PYCCKOTO (POJHOTO) SI3BIKA M S3bIKA XUMHH
cocTaB, PU3NIECKIE U XUMUIECKHE CBOMCTBA, TIOMYUCHNE U MPUMEHEHHE OKCHJIOB a30Ta.
Cocmasnams MONEKYJISpHbIE ¥ HWOHHbIE YpaBHEHHUsS peakluil, XapakTepu3yIOIIHNX
XUMHUYECKHE CBOMCTBA OKCHIOB a30Ta.

Yemanasnueams TPUYWHHO-CIIEICTBEHHBIE CBSI3M MEXKIY BHIOM XUMHYECKON CBS3W,
THUTIOM KPHUCTAJUTMYECKON PEMIETKH B OKCHAAX a30Ta U MX (PU3UIECKUMU W XUMUYECKUMH
CBOMCTBaMU.

Xapaxmepuzosams C HCIONB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA W SA3BIKA XHMHU
cocTaB, PU3MYECKHE M XUMHYECKHE CBOIMCTBA a30THOM KHCIOTHI KaK JJIEKTPOIUTA U e
MIpUMEHECHUE.

3anucvigame MONEKYNSpPHBIE M HOHHBIE YpaBHEHHSA pEaKIHi, XapaKTepu3yIoIlue
XUMHYECKHE CBOWCTBA a30THOM KHUCIIOTHI KaK 3JIEKTPOJIHTA.

Ilposooums, nHabrrooams U onucvbl8ams XUMHUYECKUI JKCIIEPUMEHT, XapaKTepU3yIOMUN
CBOWCTBA a30THOW KHCJIOTHI KakK O3JIEKTPOJINTA, C COOJIOJCHHUEM TMPAaBHJ TEXHHKH
0e30racHOCTH.

Xapaxmepuzoeams a30THYIO KHCIIOTY KaK OKHCIUTEIb.

Cocmasname ypaBHEHUS OKHCITUTEIHPHO-BOCCTAHOBUTEIBHBIX peaxiuii,
XapaKTepU3yIOIUX XUMUYECKHEe CBOWCTBA a30THOW KHUCIOTHl KaK OKHCIHTENS, C
ITOMOIIIBIO METO/1a DIIEKTPOHHOTO DanaHca.

Ilposooums, nabrrooams U onucvbl8ams XUMHUYECKUI KCIIEPUMEHT, XapaKTepU3yIOMIUN
CBOMCTBAa a30THOW KHCJOThI KaK OKHCIUTENSA, C COOJIIOJICHUEM TMPAaBWII TEXHHUKH
0e30nacHOCTH

14.12

21.12

30

doctop u ero coenuHeHUS

Xapaxmepuzoeamv C WCIOIB30BAHUEM PYCCKOTO (POIHOTO) S3bIKA W SA3bIKA XHMHU
CTPOCHHME, AJUIOTPOITHIO, (U3NIECKUE U XMMHUYSCKUE CBOMCTRA, IMOJyYeHHUE U PUMEHEHHUE
dhocdopa.

CaMOCTOSITENIEHO onucviéams cBoWcTBA okcuaa docdopa(V) Kak KUCIOTHOTO OKCHJIA H

21.12
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cBoiicTBa (hoCHOPHOI KUCITIOTHI.

Unniocmpuposams cBoiictBa okcuga gochopa(V) u dochopHOil KHCTOTH ypaBHEHUIMHA
COOTBETCTBYIOIUX PEAKIIUM.

Ilposooumos, Habaooame W ONUCHIBAMb XUMWYCCKHN DKCIIEPUMEHT C COOJIOIEeHUEM
MPABUJI TEXHUKHU OE30MAaCHOCTH.

Pacnosnasame docdar-noHsl

31

OO6m1as xapakTepucTHKa 31eMeHToB |V A- rpynmesl.
Yraepon

Hasams 00UIyI0 XapaKTEPUCTHKY aroMaM, IPOCTHIM BEUIECTBAM W COCIMHEHUSIM
aeMeHTOB [V A-rpynmsl B 3aBHCUMOCTH OT UX MOJIOKEHUS B IEPHOJMIECKOI CHCTEME.
Xapaxmepuzoéams C WCIOIB30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA W S3BIKA XWMHU
CTpOCHHE, AIIOTPONHUIO, PU3MYECKHE U XUMHUYECKHE CBOMNCTBA, MOIyUYeHHE U PUMEHEHHE
amop(¢HOTO yTiepoa.

CpasHusams CTpOCHHE M CBOMCTBA anMasa u rpadura.

Onucwvieams OKUCINTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA YIJIepo/a.

Ilposodumys, Habriooamv W oOnUCLIGAMb XUMHYECKHH JKCIIEPUMEHT C COOJI0JCHHEM
MIPaBHJI TEXHUKU 0€30MTaCHOCTH

28.12

32

Kucnopomusie coenquHenns yriepoa

Xapaxmepuzosams C WCIONB30BAHUEM PYCCKOTO (POJHOTrO) S3BIKA W S3bIKA XUMHH
coctaB, (u3MYeckne M XUMHYECKHE CBOWCTBA, IMOMYYCHHWE M TNPHUMEHEHHE OKCHIOB
yriepoaa.

Yemanasnueams NMpUYMHHO-CIEICTBEHHBIE CBSI3M MEXIY BHIIOM XHMHYECKOW CBSI3U H
TUIMIOM KPUCTAJUTMYECKOW PEmETKH B OKCHAAX yriuepoja ©U MUX (PUIMUSCKUMH U
XUMHUYECKMMHU CBOWCTBAaMH, a TaK)Ke MPUMEHEHUEM.

Cobnrooams ipaBUIIa TEXHUKA 0€30MIACHOCTH TIPH MCIIOJIB30BaHUH TIEYHOTO OTOILICHUSI.
Oka3vi6ams MEPBYIO MTOMOIIIb MTPHU OTPABICHUN YTapHBIM Ia30M.

Xapaxmepuzoéams ¢ WCIOIB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA XUMUU
cocTaB, (U3MYECKHEe M XMMHUYECKHUE CBOMCTBA, TONYYCHHWE W TPHUMEHEHHE YTOIbHOW
KHCIIOTHI U e€ coiell (kapOOHATOB U THIPOKapOOHATOB).

Hnmocmpuposamsv 3aBUCUMOCTb CBOMCTB COJIEW YTOJIbHOW KMCJIOTHI OT UX COCTaBa.
Ilposoodumys, HabrwOams W OnUCHIGAMb XUMHUYECKAW DKCIEPUMEHT C COOJIOJCHHUEM
MIPaBHUII TEXHUKA O€30IIaCHOCTH.

Pacnosnasamn xapboHAT-HOH.

Bvinoaname pacd€Thl IO XUMUYECKAM (POPMYJIaM M YPaBHEHHSM PEaKILUii, MPOTEKAIOIIHX
C YJacTHEM COEAMHEHUH yriiepoaa

28.12

33

Ipaxmuueckas paboma 5.11onyueHne yriekucioro
ra3a U U3y4eHHUE e€ro CBOICTB

Honyuams, cobupamv M pacno3uasams yriaekucibsii ra3. Obpawamscs ¢ 1a0OpaTOPHBIM
000pyZIOBaHWEM U HarpeBaTeNbHLIMU MTPUOOPAMHU B COOTBETCTBUH C TPABUIIAMH TEXHHKH
Oe3omacHocTH.

Habnwooame n onuceiéams XMMUYECKUH SKCIIEPUMEHT C OMOLIBIO PYCCKOro (POAHOro)

11.01
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SI3BIKA W SI3BIKA XHMUH.
Dopmynuposams BEIBOABI 10 PE3yIbTaTaM MPOBEIEHHOTO IKCIIEPUMEHTA.
Compyonuyams B miponiecce yueOHOTO B3aUMOJICHCTBUS IPH padoTe B rpymnax

34

YrieBoxopomsl

Xapaxmepuzoeamv 0COOCHHOCTH COCTaBa U CBOWCTB OPraHUYEeCKUX COSAMHCHUM.
Paznuuams npenenbHbIC U HENPEACTbHBIC YTIICBOIOPOIHI.

Hasvisams wu 3anucvieams  GopMysibl (MOJEKYJISPHBIE M CTPYKTYPHBIC) BaKHEUIIMX
MpPeICTaBUTEIICH YTIIEBOIOPOIOB.

Habniooamo 3a X010M XHMHYECKOTO SKCIIEPUMEHTA, OIUCHIBATh €r0 U JC/IaTh BHIBOIBI Ha
OCHOBE HaOJIFOACHHA.

Qukcuposeams PE3yNbTAThl KCIEPUMEHTa C IOMOIIBIO PYCCKOro (POAHOrO) s3bIKa, a
TaKXe C MOMOIIBI0 XUMHUYECKUX (GOpPMYI B ypaBHEHUH

11.01

35

Kucnoponconepxamuye opraHn4ecKie COeTuHeHHS

Xapaxmepu3zoeams cIPTHI KaK KUCIOPOJCOAEPKAILUE OPTaHNYECKUE COCTUHEHHS.
Knaccughuyuposams ciupThI 110 YKCTY TUAPOKCUIIBHBIX TPYIII B HX MOJIEKYJIax.
Has3zvieams npeacTaButenell 0JJHO- U TPEXATOMHBIX CIIMPTOB U 3aIIMCHIBATH UX (POPMYJIBI.
Xapaxmepuzosambs KapOOHOBBIE KHCIOTBI KaK KHCIOPOICOAEPKAILUE OpPraHUYEcKue
COCIMHEHMSL.

18.01

36

Kpemnunii 1 ero coennHeHus

Xapaxkmepuzoeams ¢ WUCHOIB30BAHUEM PYCCKOTO (POIHOTO) s3bIKA U SI3BIKA XHMHH
CTPOCHUE aTOMOB W KPHCTAJUIOB, (PU3MUECKHUE M XMMHYECKHE CBOMCTBA, MOJyYCHHE H
MIPUMEHEHNE KPEMHHUS.

Yemanasnueams TpUUMHHO-CIEACTBEHHBIE CBS3M MEXAY CTPOCHHEM aToMa, BHJIOM
XUMHYECKOH CBSI3M, TUMIOM KPHCTAIUIMYECKON PEMIETKH KPEeMHUsI H ero (PU3MYECKHMHU U
XUMHUYECKUMHU CBOWCTBaMHU.

Buinoansame pacy€rel o XUMHYECKUM (HOPMYIIaM U YPaBHEHHSIM PEAKLHH, MPOTEKAFOIIUX
C yJacTHeM KpeMHHUS U ero COeIMHEHH.

Xapaxmepuzosams C HCHOJIB30BAHUEM PYCCKOIO (POJHOIO) fA3bIKA M SI3bIKA XHMHH
cocTaB, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA, MOJIYYEHHE U NPUMEHEHHE COCIUHEHUM
KpEeMHUSI.

CpasHusams TUOKCUIBI YTIIEPOJa U KPEMHUSL.

Onucvieams BaXKHEUIIHE THUMBI MPUPOJHBIX COECOUHEHHH KpPEMHHUS KaK OCHOBHOTO
AJIEMEHTA JINTOC(EPHI.

18.01

37

CunukartHas IMPOMBITIJICHHOCTD

Xapa1<mepu306amb CUJIMKATHYIO ITPOMBIIIIJICHHOCTDb U eé OCHOBHYIO ITPOAYKIIUIO.
Yemanaenueams ananorun MCIKAY pa3iInIHbIMU OTPACIAMU CHIIMKATHOM
IMPOMBIINIJICHHOCTH

25.01

38

[Tonyyenue HemeTaIIOB

Onucvlgams HaXOXKACHHE HEMETAIIOB B IPUPOJIE.
Xapaxmepuzoeams (PaKIMOHHYIO TIEPErOHKY JKHJKOTO BO31yXa KaK COBOKYITHOCTh
(pM3MUECKUX MPOLIECCOB.

25.01
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Apeymenmupoeamb OTHECCHUE TIPOLECCOB IIOJYYCHUSA aKTHUBHBIX HEMETAUIOB K
OKHCJIMTEIIBHO-BOCCTAHOBUTECIILHBIM ITPOLIECCAM

39 [ony4eHnue BaXHEUIINX XUMUYECKUX COCAMHEHNH | Xapaxkmepu3zoeams XUMHU3M, CHIPbE, allllapaTypy U HaydHblE IPUHLUIIBI IPOU3BOICTBA 01.02
HEMETAIJIOB CEpHOMN KUCIIOTHI.
Cpasnusams IPOU3BOACTBO CEPHON KHCIIOTHI M IIPOU3BOJCTBO aMMHUAKa
40 O6006menue mo reme «HemeTamis! 1 ux 1Ipooodums onleHKy COOCTBEHHBIX JTOCTIKEHHH B yCBOSHUH TEMBI. 01.02
COCAMHEHHS» Koppexmuposamb cBou 3HaHHS B COOTBETCTBUU C TUIAHUPYEMBIM PE3yJIbTATOM.
Tonyuams XuMHU4IECKYI0 MHDOPMALIUHU U3 PA3IUYHBIX HCTOYHUKOB.
Ilpeocmasname uapopmanuio no teme «Hemerannas» B BuAe TaONHL, CXE€M, OIOPHOIO
KOHCIIEKTa, B TOM uuclie ¢ npuMenenueM cpeacts UKT
41 Koumponavuas paboma 2 no reme «Hemerannsl u Pemrator 3amaum, BBIMOMHSIOT KOHTPOJBHYIO paboTy ¢ Hcmoib3oBaHueM H3ydeHHBIX | 08.02
UX COCANHCHU) MOHSITUU
Metajuibl u ux coequHenus (17 4)

42 OO01mas XxapakTepUCTHKa METAIIOB ObvscHAmMb, 9TO TAKOE METAJLITBI. 08.02
Xapaxkmepuzosams ~ XUMUYECKUE  DIIEMEHTBI-METAJIBI [0 WX  IOJIOKEHUIO B
nepuonnueckoi cucreme /. 1. Menneneesa.

Ilpoenosuposams CBOWCTBA HE3HAKOMBIX METAJUIOB IO IOJIOKEHHIO B NEPHOIUYECKON
cucteMe xuMuueckux syeMenToB /. 1. Menneneena.

Yemanaenusames TPUUMHHO-CIIEACTBEHHBIC CBS3U MEXAYy CTPOCHHEM aToMa, BHIOM
XMUMUYECKOM CBA3M W THUIIOM KPUCTAJUIMYECKOM PEMETKH y METaJIOB — IPOCTHIX
BEIIECTB M UX COSAMHEHUH

43 XUMHYECKHE CBOMCTBA METAIOB ObvsicHsAmb, 9TO TaKOE PSIJi AKTUBHOCTH METAJLIIOB, 15.02
Tpumenamyp ero sl XapaKTEPUCTUKNA XUMHUYECKIX CBOMCTB MPOCTHIX BEIIECTB-METAILIOB.
O606wams cUCTEMY XHMHUYECKHMX CBOMCTB METaJUIOB KaK «BOCCTAaHOBHUTEJbHBIC
CBOMCTBa».

Cocmaensims MOJEKYISApPHBIE ypaBHEHUS pPEaKIWi, XapaKTePH3YIOIIUX XHMHUYECKHE
CBOWCTBa METAJJIOB B CBETE YUEHHS 00 OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX, &
PEaKMy C y4acTHEM BIIEKTPOJIUTOB, IPEICTABIATH TAKXKE U B HOHHOM BHUJIE.
Habmodamv w onucviéams peaklMd MEXIy BEIIECTBAMUA C TOMOIIBIO PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XUMHH.
CaMOCTOSATENIBHO ~ Mp0o60O0umMb  ONBITHI, TOATBEPXKAAIOUINE XHMHUYECKHE CBOWCTBA
METAJUIOB, C COOJIFOJICHHEM MPABHII TEXHUKH 0€30IMaCHOCTH
44 OO0mas xapakTepuCTHKa 3JIeMEHTOB | A-rpyIiisl O0vsCcHAMb STUMOJIOTHIO Ha3BaHMSI TPYIIIBI «IIEI0YHBIC METALIBIY. 15.02
45 O61mas XapaKTepHCTHKA S1EMEHTOB |A-TpyIEI Hasamy  OOIIYI0  XapaKTCPUCTHKY IIENOYHBIM METal[aM [0 HX MOJOKCHHIO B [55 ()9

MEePUOIUYECKON CUCTEME XUMUYECKUX 3neMeHToB Jl. . Menaeneena.
Xapaxmepuzosams cTpoeHHE, HU3MUSCKUE U XUMUYECKHE CBOMCTBA MICIIOUYHBIX METAIIIOB




B CBETE 00IIEr0, 0COOEHHOI0 ¥ €JUHUYHOTO.

Ilpeockasvisams  pu3MUeCKHe M XUMHYECKHE CBOHMCTBA OKCHAOB M THAPOKCHIOB
IIEJIOYHBIX METa/VIOB Ha OCHOBE UX COCTaBa M CTPOCHHS W IMOATBEPKIATh MPOTHO3BI
YPaBHEHHUSIMHU COOTBETCTBYIOIIUX PEAKITHH.

IIpo6ooums pacuEThl MO XUMUYECKAM (POPMYJIaM U YPABHEHUSIM PEaKIUH, MPOTEKAOIIUX
C Y4aCTHEM INEJIOYHBIX METAJIOB U UX COCTUHCHUN
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46 O6mas xapakrepuctuka || A-rpynmst O6vscusamb STUMOIIOTHIO HA3BAHHS TPYIIIBL «IIEIOYHO3EMENbHbBIC METAIIIBD. 22.02
47 O61was xapakTeprcTika IA-Tpymbl Hasamb oOmyo xapaktepucTuky MmetamuiaM |IA-rpynmer  (Ie109HO3EMENTbHBIM 01.03
MeTajulaM) II0 HX IIOJIOKEHUI0 B MEPUOJMYECKOH CHCTEME XMMUYECKUX JIJIEMEHTOB
M. . Menneneena.
Xapaxmepuzosams cTpoenue, GU3NUECKUE U XUMUUECKUE CBOWCTBA IIEIOYHO3EMEIbHBIX
METaJUIOB B CBETE O0IIEro, 0COOEHHOI0 M €ANHUYHOTO.
Ipeockaszvisams puzndeckre 1 XUMUIECKUE CBOMCTBA OKCUIOB U TUAPOKCHUIOB METAIJIOB
IlA-rpynmbl Ha OCHOBE HMX COCTaBa W CTPOCHUS W NOOMEEpH#cOamb TPOTHO3BI
YPaBHEHUSIMHU COOTBETCTBYIOLINX PEAKLHH.
1Ipo6odums pacdEThl MO0 XUMUYECKUM (HOPMYJIaM U YPaBHEHHSM PEaKIUH, MPOTEKAOIIUX
C YJacTHeM IeJI0YHO3eMETbHBIX METAJJIOB U MX COSMHEHUN
48 YKécTroCTh BOABI U CITOCOOHI €€ yCTpaHeHHS ObvscHAmMb TIOHATHE «OKECTKOCTD BOJBI. 01.03
Pasznuuams BpeMEHHYIO U IOCTOSHHYIO JKECTKOCTH BOJIBL.
Ilpeonazams cIOCOOBI yCTPaHEHUS KECTKOCTH BOJIBI.
IIposoodumv, nabriooamv W onucvléams XUMHYECKHH JKCIIEPUMEHT C COOJIOJIEHHEM
MIPaBUJI TEXHUKH 0€3011aCHOCTH
49 Ipaxmuueckasn paboma 6. JKEcTKOCTH BOJIBI U Honyuams, cobupamv M pacno3nasame yriaekucisii ra3. Oopawamucs ¢ nadopatopusiM | 15.03
CIIOCOOBI €€ YCTpaHEeHUs 000pyZIOBaHWEM U HarpeBaTeNbHBIMU MTPUOOPAMHU B COOTBETCTBUH C MPABUIIAMH TEXHHKH
0e30racHOCTH.
Habniooams n onuceiéams XUMUYECKUH 3KCIIEPUMEHT € IIOMOLIbIO PYyCCKOTO (POAHOTrO)
SI3bIKA M S3bIKA XUMHU.
@opmynuposams BBIBOABI 110 Pe3yNbTaTaM MPOBEIEHHOTO IKCIIEPUMEHTA.
CompyoHnuyams B miporiecce yaeOHOT0 B3aUMOJICHCTBUS TP paboTe B rpymnax
50 AJIOMUHHI U €T0 COeTNHEHHS Xapaxkmepuzosams aTIOMUHHI 10 €ro IIOJIOKEHUI0 B mepuogudeckoit cucreme | 15.03

xuMHuueckux anemeHToB J1. 1. Menpeneena.

Onucvieams CTpoeHHE, (PH3MUECKAE W XMMHYECKUE CBOMCTBA AIFOMHHUS, TTOATBEPIKIAs
HUX COOTBETCTBYIOLMMHU YPABHEHHUSMU PEAKIIUA.

ObvsicHsimb  TBOMCTBEHHBIM XapaKTep XUMHYECKHUX CBOWCTB OKCHIAa M THAPOKCHIA
AJFOMUHUA.
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Konxpemuzuposams JIEKTPOIUTHICCKOE MIOJTyYeHUE METAJIJI0B OIMCaHUEM
TIPOM3BOACTBA ATFOMUHHUS.

Yemanasnueams 3aBUCMMOCTH O0JIACTEH TPUMEHEHHS ATIOMHHHS W €r0 CIUIAaBOB OT
CBOMCTB 3THX BCIIIECTB.

1Ipogooums pacu€Thl M0 XUMUYECKUM (POpMyITaM U ypaBHEHHUSM PEaKIIHiA, TPOTEKAIOIITIX
C y4acTHEM aJIOMUHUS U €r0 COCTMHEHUN

51 JKene3o u ero coequHeHUs Xapaxkmepuzoeams TIONOXKEHUE SKelle3a B TMEPUOAMYECKONW cuctemMe xumudeckux | 22.03
52 TeHeTHUecKHE PAIbI COEAMHEHNI JKeresa Fe? u anemenToB J[. 1. MeHmeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMa XKeJesa. 2203
Fed* Onucvieams  ¢uzndeckne u XHMHECKHE CBOiicTBa IKene3a, TMOATBEPXKIAs MX

COOTBETCTBYIOIIMMHU YPAaBHEHUSIMU PEAKIUH.
ObvscHamb HaM4IUE IBYX TEHETUIECKHUX PSAIOB COCIMHEHHH Kelre3a Fe?" u Fe**.
Yemanasnueams 3aBECUMOCTD 00JTacTell TPUMEHEHUS JKeJle3a U ero CIUIABOB OT CBOMCTB
3THX BEIIECTB.
1Ipo6odums pacdEThl MO XUMUYECKUM (HOPMYJIaM U YPaBHEHUSM PEaKIUH, POTEKAOIINX
C yJacTHeM jKeTie3a M ero COSTUHEHHIA.
Habrwooams M onuceiéams peaklMd MEXAY BEIISCTBAMHU C TOMOIIBIO PYCCKOTO
(pomHOTO) A3BIKA U SI3BIKA XUMHH
53 Ipaxmuueckasn paboma 7. OKCIIepUMEHTAJIbHO UCCled08amb CBOMCTBA METANIOB W WX coenuHeHWH, pemrats | 05.04
Pemenue JKCIEPUMEHTAIIBHBIX 3a]1a4 10 TEME OKCIICPUMCHTAJIbHBIC 3a/la4U 110 TEME «MeTamiby.
«MeTamnIshy Pabomams ¢ 1nabopaTopHbIM OO0OpPYJOBaHHEM W HarpeBaTCIbHBIMU TNPUOOpPaMH B
COOTBETCTBHU C ITPABUIAMH TEXHUKU OE€30TIaCHOCTH.
Habnooams CBOWCTBA METAJUIOB U UX COCIUHEHUM.
Onucvieams XUMAYECKUIN SKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA U S3bIKA
XUMHH.
Dopmynuposams BBIBOMBI 110 PE3yJIbTaTaM MPOBENEHHOTO IKCIIEPUMEHTA.
Onpedensme (UCXons U3 yueOHOH 3a/1aun) HEOOXOIMMOCTh UCTIONB30BaHUS HAOIIOACHHUS
WJTU DKCTIEPUMEHTA
54 Koppo3ust MeTauioB 1 criocoObl 3aluThl OT HEE O0vsicHAMb TIOHITHE «KKOPPO3US». 05.04
Paznuyams XUMHYECKYTO U IIEKTPOXUMHUYECKYIO KOPPO3HIO.
Hnniocmpuposame  TpUMEpPaMU  TIOHATUS  «KOPPO3US», «XUMHUYECKas KOPPO3H»,
«IEKTPOXUMHUYECKAst KOPPOIUI.
Xapaxmepuzoeamwv cIOCOOBI 3aIIUTH METAJIOB OT KOPPO3UHU
55 Mertaisl B IpUpoAe. Knaccugpuyuposamsv HopMbl IPUPOTHBIX COSANHEHUH METAIIIOB. 12.04
56 TTOHATHE O METALTYPrHN. Xapaxmepusosamy — 00ImME  CIIOCOOBI  MONYYCHMS METAIUIOB: IHPO-, THAPO- H [ 12 04

IEKTPOMETAILILYPrUlo.
Konxpemusupoeams criocoObl TIONyYEHHsS METAUIOB NpHUMEpaMH M YpPaBHEHHSIMU




peaKIuii ¢ COCTaBIICHHUEM dIICKTPOHHOIO OanaHca.
Onucvieams TOMEHHBIN TIPOIIECC U SJCKTPOJIUTHIECKOE TOJIYYCHUE METAILIOB.
Paznuuame 4épHbIC U IBETHBIC METAJUTBI, YYTYH U CTAh
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S7

O000111eHEe 3HaHN 110 TeEMe «MeTasbhy

IIposodums onleHKY COOCTBEHHBIX JIOCTHIKCHHUI B YCBOSHUH TEMBI.

Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHH C TUIAHUPYEMBIM PE3YIIbTATOM.
Tonyuams xumudeckyro HHGOpPMAIMK U3 PA3INIHBIX HCTOYHHUKOB,

Ilpeocmasnsimey vHMOpMaIUio 1Mo Teme «MeTaibl» B BUIEC TaOJMIl, CXEM, OMOPHOTO
KOHCIIEKTa, B TOM 4Hclie ¢ puMeHeHueM cpeacts MKT

19.04

58

Konmponvnas paboma 3 no reme «MeTaib»

PemaroT 3amaun, BBIMTOMHSIOT KOHTPOJNBHYIO pabOTy  C WCHOJIB30BAHMEM H3yUCHHBIX
NOHATUH

19.04

XuMus M OKpyxkamas cpeaa (24)

59

XHUMHYECKHI COCTAB IUIAHETHI 3eMIIA

Hnmezpuposams cBefeHus 10 (pu3nueckod reorpaguu B 3HAHHUA O XHMHUYECKOIl
OpraHU3alMH IIAHETHI.

Xapaxmepuzoéams XUMIUYECKUAN COCTAB T€OIOTUIECKIX 000JI0YeK 3eMITH.

Pa3znuyames MuHepassl 1 TOpHBIE TOPOJIBI

26.04

60

OxpaHa okpyXxaromien cpeapl 0T XUMHYECKOTO
3arps3HEHUS

Xapaxmepu3zo6amb NCTOUHUKU XUMUYECKOT0 3arps3HEHUS OKPY KaIOIIel cpesibl.
Onucvieamy TII00AJIBHBIE HKOJOTMYECKHE NPOOIEMBI, CBS3aHHBIE C XUMHUYECKUM
3arpsI3HEHUEM.

Ilpeonaeamsy TyTH MHHUMH3AIWAW  BO3JCHCTBUS XUMHYECKOTO 3arpsi3HEHUS Ha
OKPY>KAIOIIYIO Cpeny.

Ilpusooums  TpuUMepHl  MEXIYHApOAHOTO COTPYAHHMYECTBA B 00JAacTH  OXpaHbI
OKpY’KaroIei cpeabl OT XUMUYECKOT0 3arpA3HEeHUs

26.04

O000menne 3HaHNI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IloaroToBKa K OCHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'9) (6 )

61

BemectBa

Ilpeocmaename undpopMmanuto mo Teme «llepmoandeckuii 3akoH M TNEpUOAMUECKAs
cucrema [[. Y. MeHneneeBa B cBeTe TEOPUHM CTPOCHMSI aTOMa» B BUAE TaOJMIL, CXeM,
OIIOPHOTO KOHCIIEKTA, B TOM 4uciie ¢ mpuMeHenneM cpeacts UKT.

Buinonusame TECTOBBIE 3aJaHUS 110 TEME.

Ilpeocmasnams uHbopMauuioo 10 TeMe «BuIbl XUMHYECKOW CBS3M W THUIIBI
KPUCTAIMYECKUX PEeHIETOK. B3anMOCBs3b CTpOCHHS U CBOWCTB BELIECTB» B BHJE TaONHL,
CXEM, OITIOPHOTO KOHCIIEKTa, B TOM 4yucie ¢ npumeHeHueM cpeacts UKT

03.05

62

XUMHUYECKUE PEAKIIUU

Ipeocmasnamo uHopmanuto 1no TemMe «Kiaccupukanus XUMHUECKHX pPEaKIuid 110
pa3NUYHBIM NpHU3HAKaM» B BUJAE TaOJHI, CXEM, OIMOPHOIO KOHCIIEKTa, B TOM YHUCIE C
npuMmeHenueM cpeacts UKT.

Buinonuame TeCTOBBIE 3aJJaHUS 10 TEME.

03.05
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Xapaxmepus’oeamb OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC p€aKknouu, OKHUCIIUTCIIb "
BOCCTaAHOBHUTCIIb.

Omauyams OKMCINTEIBHO-BOCCTAHOBUTEIIHLHBIC peaKkuuun OoT peaxunﬁ oOMeHa.
3anucvieamo YpaBHEHUA OKHUCIUTEIIbBHO-BOCCTAHOBUTEIbHBIX peaKuHﬁ C IIOMOIIBIO
MCTOda BJICKTPOHHOTI'O Oananca

63 OCHOBBI HEOPTAHUYECKON XUMUU Xapaxmepuszosamwv 001mue, 0COOCHHBIC U UHIWBUyaIbHbIC CBOMCTBA KUCIOT, ocHOBaHmid | 10.05
64 OCHOBBI HEOPTAHIUECKOH XIUMHUH U COJIeH B CBETE TEOPUHU AIEKTPOIUTHUECKON AUCCOIMALINY. 10.05
Apaymenmuposams BO3MOXKHOCTb IPOTEKAaHUs] XMMUYECKHX pEaKLUUil B pacTBOpax
JNEKTPOJINTAX UCXOMAA U3 yCIOBUM.
Knaccugpuyuposamsv HeopraHndecKHe BEIIECTBA 110 COCTABY U CBOICTBaM.
Ilpusooums TipuMepbl NpeACTaBUTENECH KOHKPETHBIX KJIACCOB M TPYIIl HEOPTaHMYECKUX
BEIECTB
65 [ToBTopenue n 06001IEHHE TTO KYpCY OCHOBHOM Buvinoansame TECTBI U yIIPAXHEHUS, peuiamsb 3a1a4u 110 TEME. 17.05
LIKOJIBI. 1Ipo600ums OUEHKY COOCTBEHHBIX JIOCTH)KEHUH B YCBOCHUH TEMBI.
Koppexmuposampb cBOM 3HaHUS B COOTBETCTBHH C INIAHUPYEMBIM PE3YJIBTATOM
66 [IpomexxyTounas arrectauus. itorosoe BrINONHAIOT TECTUPOBAHUE IO KYpCY 17.05

TECTUPOBAHUE 3a Kypc 9 Kimacca

Pe3zepenoe epemsn -2 uaca




