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PABOYAA MNMPOrPAMMA

YYEBHOIO KYPCA MO XMMUU

N8 9 KNACCA

2020 - 2021 YYEBHbIVM O,

YYUTENb - HAABUTOBA LL.3.




IosicHuTEeNLHASA 3alIHCKA

Pabouast mporpamma cocTaBieHa B COOTBETCTBUH ¢ TpeOoBaHUsIME DeepanibHOr0 TOCYAapCTBEHHOTO
00pa30BaTeIHHOTO CTAaHJAPTa OCHOBHOTO 00IIEero 00pa3oBaHus BTOPOTo MokojeHus, [[puMepHoit mporpaMmbt
OCHOBHOTO 00IIIeT0 00pa30BaHMsI 10 XUMHUH U aBTOpPCcKo# [IporpaMmer kypca xumuu aiist 8-9 Kitaccos
o0meobpazoBaTeNnbHBIX yapexkaeHuit (0a3oporit yposens) O.C. ['abpuensHa. Hacrosmmmas mporpamMmma y4uThIBaeT
pexomenaanuu [IpumepHoit mporpaMMbl MO XUMMHM 1711 OCHOBHOM IITKOJIBI.

Pabouas mporpamMma mo XMMHH: KOHKPETH3UPYET NoJoxKeHUs DyHIaMEHTATFHOTO SApa COAePKAHHS
00y4JeHUs] XUMHUH C yIETOM MEXKIIPEAMETHBIX CBs3eH YIeOHBIX MPEIMETOB €CTECTBEHHO-HAYTHOTO ITHKIIA;
OTIpE/IETISIET MTOCIIEA0BATENEHOCTh N3YICHHUS €IMHUI] COAEePKaHu 00ydeHusT XUMUH 1 (HhOpMUPOBaHUs (Pa3BUTH)
o0muX y4eOHBIX U CIIeU(UIECKUX PEAMETHBIX YMEHHI; TaeT OPUEHTUPOBOYHOE pacIpeielieHne yaeOHOro
BPEMEHH 10 pa3jieliaM U TeMaM Kypca B MOJAITbHOCTH «HE MEHEE».

ConeprkaHue IporpaMMbl HaIIPaBJICHO Ha OCBOSHHUE 3HAHUIN U Ha OBJIAJICHHE YMCHUSAMHU Ha 0a30BOM
YPOBHE, 4TO cooTBeTcTBYyeT O0pa3oBaTeiabHOM mporpaMme mKosbl. OHa BKIIIOYAET BCE TEMBI, IPEAYCMOTPEHHBIC
(denepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTebHBIM CTAaHJAPTOM OCHOBHOT'O 00IETr0 00pa3oBaHMs MO XUMUH.
[Iporpamma Kypca «XMMHI» TIOCTPOCHA Ha OCHOBE CIIUPATILHOIN MOJIENH, TPeyCMaTPUBAIOIICH OCTETIEHHOE
Pa3BUTHUE U YIIyOJICHUE TEOPETUUCCKHUX MPEACTABICHUN IIPH JIMHSHHOM 03HAKOMIICHUH C AYMITMPUICCKHM

MaTepHAIOM.

B npeaMeTax €CTCCTBEHHO-MAaTEMATUYCCKOI'O IUKJIAa BEAYIIYIO POJIb UT'PACT MMO3HABATC/IbHAA ACATCIbHOCTD U
COOTBCTCTBYIOIIIHE €M TI03HaBaTCIbHEIC yqe6HLIe ):[GﬁCTBPIH. B cBsI31 ¢ 5THM OCHOBHBLIMH neJasasMu Oﬁy‘leHI/Iﬂ

XHUMHHU B OCHOBHOM IIKOJIE SABJISIOTCS:

1) popmupoBaHue y 00y4arONMXCcsl YMEHUS BUJIETh U IOHUMATh [IEHHOCTh 00pa30BaHusl, 3HAYUMOCTh
XMMHUYECKOTO 3HAHUSI JJIsl KAKJIOTO YelIOBeKa HE3aBHCHUMO OT €ro MPpOoQecCHOHAEHOMN eI TeTbHOCTH; YMEHHUS
pa3nn4ath GaxThl U OLEHKH, CPABHUBATH OIEHOYHBIC BHIBOJIBI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OIICHOK H CBSI3b
KPUTEPHEB C OTPE/ICIIEHHON CUCTEMOM IIEeHHOCTEH, (POPMYIMPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

2) dopMupoBaHKe y 00y4arOIUXCs IIETIOCTHOTO MPEACTABICHHSI O MUPE M POJIM XUMHH B CO3JJAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapPTUHBI MUPA; YMEHUS OOBSCHATH OOBEKTHI M MPOIIECCH OKPYKAFOIIEH
NENCTBUTEIBHOCTH — MPUPOJHON, COLMAIBHOM, KyJIbTYPHOM, TEXHUYECKON CPEeibl, HCTIONIb3YS AJIS 3TOTO
XUMHUYECKUE 3HAHUS,

3) npuobpeTeHue 00y4aroIUMHUCS OIBITA Pa3HOOOPa3HON AEATEILHOCTH, IO3HAHHS M CAMOIIO3HAHUS; KITIOYEBBIX
HaBBIKOB (KIIIOUEBBIX KOMIIETEHTHOCTEH), HIMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE AJIS1 pa3IMYHbIX BUIOB
NeSITeNbHOCTH: PeICHHs po0ieM, MPUHATHS PELICHUH, TOUCKA, aHAJIN3a U 00paboTKH HH(POPMAaLIUH,
KOMMYHHKAaTUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHUH, COTPYIHUYECTBA, 0€30I1aCHOT0 00pallleHHs C BELIeCTBAMH B
MTOBCETHEBHOM MKHU3HU.

3agayamu n3ydeHns yyeOHOro nmpeamera « XuMHus» B 9 Kiacce ABISIOTCS:

yueOHbIe: (OPMHUPOBAHHE CHCTEMBI XUMHUYECKHUX 3HAHUHM KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI MUPA;
pa3BHUBalOIIMe: Pa3BUTHE JUYHOCTH O0YUAIOLINXCSl, UX HHTEJJIEKTyallbHOE U HPAaBCTBEHHOE
COBEpILICHCTBOBaHNUE, (POPMUPOBAHUE Y HUX I'YMAaHUCTUYECKUX OTHOLIEHUH U 3KOJIOTUYECKH 1IeJIecO00pa3HOro

TTOBEJICHUS B OBITY M B TPYIOBOH JESITEILHOCTH;



BOCIIUTATEJbHBIC: (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ 0e30macHoro 06pameHI/1;1 C BCHICCTBaAMH, UCIIOJIB3YCMbIMU B
MOBCCIHEBHOM KHU3HU, BLIpa6OTKa IIOHUMAaHUsA O6IH€CTB€HHOI>1 HOTpe6HOCTI/I B pa3BUTHUU XMMHUH, a TAKKE

q)OpMI/IpOBaHI/IG OTHOIIIEHHUS K XUMHH KaK K BO3MOXKHOM 001acTu 6yI[yIIIeI7[ HpaKTquCKOﬁ JACATCIIBHOCTH.

O0mas xapakTepucTHKA y4eOHOr0 nmpeaMeTa « XHuMHUsS»

B cootBercTBuM ¢ DenepanibHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOILETO
00pa30BaHUs y4YalIuecs AOJDKHBI OBJIAJICTh TAKUMH TIO3HABATEIBHBIMHU YYCOHBIMU JICHCTBUSIMH, KAK YMEHHE
(hopMyTUpOBaTH MPOOIEMY U THIIOTE3Y, CTABUTH LIEIH U 3a]a4l, CTPOUTH IUIAHBI JOCTYDKCHUS TICTICH U PeIICHHUSI
[IOCTaBJICHHBIX 3a7a4, IPOBOJUTh SKCIIEPUMEHT U HA €r0 OCHOBE J€1aTh BHIBOJbI U YMO3AKIOYEHUS,
NPEACTABIATh UX U OTCTAUBATh

CBOIO TOUKY 3peHusa. Kpome 3Toro, yyamiyecs: JOJKHbI OBJIAJETh IPUEMAMH, CBSI3aHHBIMU C OIIPEICICHUEM
MOHSTUI: OrPaHUYMBATH UX, OTIUCHIBATh, XaPAKTEPU30BaTh U CPaBHUBATh. CIe10BATEIBHO, IPU U3YYECHUH XUMUHU
B OCHOBHOW IIKOJIE yJaIrruecs TOJKHBI OBIIAAETh yIeOHBIME IEHCTBUSIMHE, TTO3BOJISIONINMH UM JTIOCTHYB
JUYHOCTHBIX, IPEAMETHBIX 1 METAaIPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipennaraemas nmporpaMMa o XMMHAW PACKPBIBAET BKIIA/l y4eOHOTO peMeTa B JOCTIDKEHHUE 1IeJIell OCHOBHOTO
o011ero 06pa3oBaHMS U OTIPEIEIeT BaXXHEHUIITNE COAep KaTeIbHbBIE IMHUH IIPeIMETA;

- Bel[eCTBO — 3HAHUS O COCTaBE M CTPOSHUH BEIECTB, UX BAXHEHITNX (DM3MUECKUX U XUMHUIECKIX CBOWCTBAX,
OHOJIOTHYECKOM JIEHCTBHH;

* XHMHMYeCKasi peaKusi — 3HaHUS 00 yCIOBUSIX, B KOTOPBIX MPOSIBISIOTCS] XUMUYECKHE CBOCTBA BEIECTB,
croco0ax ynpapiIeHHUs] XUMHUECKUMHU TPOIecCaMu;

- MIPUMEHEeHHe BellleCTB — 3HAHUS U OIBIT IPAaKTHYECKON IEATEFHOCTH C BEIIECTBAMH, KOTOpBIE Hanboee
qacTo ynOTpe6J'IHIOTC$I B HOBCG}IHGBHOﬁ KN3HU, IIUPOKO MCIIOJIB3YIOTCSA B IPOMBIINIJICHHOCTHU, CCJIbCKOM
X034KCTBE, HA TPAHCIIOPTE;

- 13bIK XUMHMM — CHCTEMA Ba)KHEHIIINX MOHATHH XUMUH U TEPMUHOB, B KOTOPBIX OHU OIMUCBIBAIOTCH,
HOMCHKJIaATypa HCOPraHNM4YCCKUX BCUICCTB, T. €. UX Ha3BaHUIA (B TOM YHCJIE U TpI/IBI/IaJ'H)HI)Ie), XUMHNYECKHUEC
(hopMyJIbl M ypaBHEHMSI, a TAK)KE IIPaBHJIa EPeBojia MHOOPMAIIMU ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUH U
oOparHo.

[Ipu oTbope copeprkaHmsi, KOHKPETU3UPYIOLIErO MPOrpaMMy, YUYUTHIBAJIOCH, YTO Tepe 00IUM 00pa3oBaHHEM He
CTOMT 3ajiaya Npo¢ecCHOHAIBHON TOATOTOBKH 00yHarOIIMXCs. DTO ONPENENINIO MOCTPOSHHUE Kypca KakK
OOIIEKYIbTYPHOTO, HAIIPABIIEHHOTO, TIPEX/I€ BCEro Ha (QOPMHUPOBAHKE U PA3BUTHE HHTEPECa K U3YUESHUIO XUMUHU.
VYureHa 0cHOBHas OCOOEHHOCTH MTOAPOCTKOBOrO BO3pacTa — Hayallo epexo/ia OT JeTCTBa K B3POCIOCTH,
KOTOPBIN XapaKTepU3yeTCs pa3BUTHEM ITO3HABATEILHOU C(hephl.

Ha stane ocHoBHOTO 00111€r0 CpeHero 00pa3oBaHus IPOUCXOANT BKIIOYEHHE 00YyUaIOMINXCA B IPOSKTHYIO U
HCCIIEIOBATEIIBCKYIO JIEITENILHOCTh, OCHOBY KOTOPOH COCTABJISIOT TaKUE YHUBEPCAIbHbIE YUCOHBIEC IEHCTBHS, KaK
YMEHHE BUJETh MPOOJIEMEI, CTABUTH BOMIPOCHI, KIACCU(UIIUPOBATh, HAOIOIATh, TPOBOJAUTH YKCIICPUMEHT, JCIaTh
BBIBOJIBI M YMO3AKITIOUEHHS, OOBSICHATH, JJOKAa3bIBATh, 3AIIUIIATh CBOY UJEH, JaBaTh OMPEIACIICHUS MTOHITHIM.
Croza ske OTHOCSITCS MTPUEMBI, CXOIHBIE C OTPEeTICHIEM MOHIATHN: ONMCaHUEe, XapaKTePUCTHKA, Pa3bsICHEHHE,
cpaBHEHUE, pasnuyeHue. DopMHUPOBaHNE ITHX YHUBEPCATBHBIX YIeOHBIX JEHCTBUN HAUMHACTCS CIIE B

HaYaJbHON MIKOJIE, a B Kypce XUMHUH OCHOBHOM IIKOJIBI TPOUCXOANT UX Pa3BUTHE U COBEPIIEHCTBOBaHKE. B
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CBA3U C 3TUM PE3CPBHBIC YAChl MIIAHUPYCTCA UCIIOJIB30BATh HA (bOpMI/IpOBaHI/IG " pa3BUTHUC yMCHI/Iﬁ HpOCKTHOfI n

HCCIIe0BAaTEIbCKOM ACATCIIBHOCTHU, YMCHUC BUIACTH HpO6J'IeMI>I, ACJIaThb BbIBOABI 1 YMO3AaKJIHOUCHUA.

MecTo y4eOHOro npeaMera B y4eOHOM IJIAHE

OcoOeHHOCTBIO COAepIKaHUs Kypca «XUMHUSD» SBISIOTCA TO, YTO B 0a3UCHOM y4eOHOM (00pa3oBaTeIbHOM) IIaHEe
9TOT MNpeAMET TNOABIAETCS TMOCIETHUM B Py H3Y4YEHHS  €CTECTBEHHOHAYYHBIX JUCHUIUINH. [laHHAas
HEOOXOIUMOCTh OCBOCHHS OOBSCHSETCS TE€M, YTO LIKOJBHHMKH JOJDKHBI 00JagaTh HE TOJBKO OMpeesICHHBIM
3aracoM MpeABAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO M JOCTaTOYHO XOPOIIO Pa3BUTHIM aOCTPaKTHBIM
MBILUICHHEM. YYallUMHCS YK€ HAKOIUIEHBl 3HAHUS IO CMEXHBIM JUCLHMIUIMHAM LUKJA: OMOJOruM, (U3UKH,
MaTeMaTHKH, reorpadun, chOPMUPOBAIHCH YMEHHS aHAJIN3UPOBATh, BECTH HAOIIOJIEHNUS, CPABHUBATH OOBHEKTHI
HaOIroACHUS.

B cooTtBercTBUE ¢ y4eOHBIM TUTAHOM Ha M3YYE€HHE XUMHUU B 9 Kilacce OTBOIUTCS 2 Yaca B HEJENo, 68 JacoB B
TOZ.

[IporpamMmoii mperycMOTpEHO TIPOBEIeHNEe: KOHTPOIBHBIX paboT — 4, MpaKTUIeCKUX padoT — 6 4acoB.

DopMbl IPOMEKYTOYHOMH M UTOTOBOI aTTEeCTAMU

[IpomesxyTouHas aTTecTanus IPOBOIUTCS B hopMme:

- TECTOB;

-KOHTPOJIBbHBIX;

- CAaMOCTOSITETILHBIX padoT;

- IPaKTUYECKHX;

- TBOPUYECKUX paldoT.

OTauunTe/IbHBIE 0CO0EHHOCTH padoyeil MporpaMMbl M ABTOPCKOI

OcHoBHOE coziepxKaHKe aBTOPCKON IIOJHOCTBIO HALIIO OTPAXKEHUE B JaHHOM pabouyell mporpamme.

B pabouyro mporpammy Mo XMMHH BHECEHBI H3MEHEHHUSI 110 CPAaBHEHHIO C aBTOPCKOM: U3 pe3epBa J00aBieHo |
yac Ha «MeTtamiel» u pobasieH luac Ha Ilpakthkym 1 «CBoiicTBa METAUIOB M MX coeluHEeHU». OCHOBHOE
OTJIMYKE JaHHOM paboyei MporpaMMbl OT aBTOPCKOW COCTOHUT B TOM, YTO B aBTOPCKOM IIpOTrpamMme NMpaKkTHIECKHe
paboThl crpynmupoBaHbl B OJOKM - XHMHYECKHE TNPAKTHKYMBI, KOTOpPbHIE MPOBOIATCA IOCIE H3YYECHUS
HECKOJIbKMX pa3/elioB, a B pabouedl mporpaMMe 3TH K€ IMPaKTU4YeCKhe paldOThl JAIOTCS MOCHE H3YyYeHHS
KOHKPETHON TEMBl. DTO MO3BOJSAET JydYIlE 3aKpENHUTh TEOPETHUUYECKH MaTepuan Ha TNMpakTHKE W MPOBEPHUTH
MPaKTUYECKUE YMEHHUSI M HAaBBIKM HEMOCPEIACTBEHHO O AaHHOW Teme. UToObl MpoBeCTH MPaKTHUECKYIO0 PadoTy
M0 KOTJa-TO M3yYeHHOH TeMe, TpeOyeTcsl OMOTHUTENbHOE BpeMs Uil TOBTOPEHUSI TEOPETUUECKUX OCHOB, UTO
UCKITIOYaeTcs B JaHHOM paboyei mporpaMmme.

Oxonuanne 2019-2020 y4yeOHOro roza MpPOXOAMIIO B OCOOBIX YCJIOBHSX, YTO OOYCJIOBIMBAaET M HEKOTOPHIC
W3MEHEHUS B IUIAHUPOBAaHUM M pacripenesieHnn yueonoro matepuana B 2020-2021 yue6Hom rony. B 9-m kiacce
ydaliecss OCBaWBalOT Ba)KHEHIINE 3aKOHOMEPHOCTH XHMHH, H3y4alOT TEOPHUI0 JIEKTPOIUTHUECKOU
JUCCOLMAINH, OKHCIMTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIHMU, 3HAKOMATCS CO CBOWHCTBAMHU 3JIEMEHTOB |A-

VIIArpynm u uX BaKHEUIITNX COCTMHCHHM.



MaTepHan 9-ro KIJ1acca TOXKe OYCHb HacChIIICH, Tpe6yeTc;1 BBICOKAasA I/IHTCHCI/I(l)I/IKaI_[I/ISI Ipu €ro OCBOCHUMU,
4TO MpU MAJIOM KOJHUYCCTBC y‘Ie6HI>IX YacoOB MOXKET OBITh JOBOJIBHO HpO6J’ICMaTI/I‘IHBIM. HOBTOMY OCHOBHOH

uaeei Ui KOPPEKTUPOBKU YI€OHOH MPOTpaMMBI SIBJISIETCS CIACTYIOLIas:

1esIeco00pa3HO HECKOJIBKO COKPATUTh M3YYCHHE YaCTHBIX OCOOCHHOCTEH 3JIEMEHTOB M UX COCAMHEHHMH, YIEIVB
OoJplllee BHUMaHHE OOIIMM CHCTEMOOOpPAa3yIONmIMM BoIlpocaM. Tak, HelenecooO0pa3sHO COKpallaTh H3Y4YCHHE
3aKOHOMEPHOCTEH Peakiuii B pacTBOpax AIeKTpoIuToB. OTpaboTKa HABBIKA COCTABICHUS CXEMBI AJIEKTPOHHOTO
OanmaHca SBJISETCS KJIFOUEBOW ISl HANKMCAHWS YPAaBHEHHH OKHCIHTEIBHO-BOCCTAHOBUTENHHBIX pEaKIWi, H
COKpaIaTh BpeMsi Ha OCBOCHHUE 3TOT'0 HaBBIKa TaK K€ HeleJIeco00pas3Ho.

Ha mepBoM miim BTOPOM YPOKE MOXKHO NMPOBECTU BXOJHOW KOHTPOJIb, BBISABISS OCTATOUHBIC 3HAHUS 32
Kypc 8-ro kmacca. BXOAHOH KOHTPOJL peKOMEHAyeM MPOBOIUTH HEe B (opMe TecTa, a B (hopMe HeOONBIIOH
MHUCHMEHHOM pa6OTI>I, ‘-ITO6LI BBIIBUTh HCOOCTATKHM B KOHKPCTHBIX YMCHHUAX M HABBIKAX W CKOPPCKTUPOBATH
oOy4yeHue. BrpicTaBieHHe OIIGHOK 3a BXOJHOM KOHTPONIb HE MpeAnonaraercs. Pe3ynmbTarbl AaHHOH paOOTHI
MO3BOJIAAIOT YYUTCIIIO AKIECHTUPOBATh BHUMAHUC YUYalIUXCd Ha HpO6HCMHLIX BOIIpOCax. Tema «HOBTOpeHI/IC
Kypca XHMUHU § Kilacca» BMECTO TpeAroiaraeMplx 4 4. 1Mo mporpaMMe, KOJIUYECTBO YacoB yBEIHMUUBAEM 10 5-6
4. (Mcmonb3yeM pe3eps, NPeayCMOTPEHHBIN POrpaMMoii).

Tema «MeTabhy OCTaBIsIEM TO K€ KOJMYECTBO 4acoB 1Mo mporpaMme(174), HO AeraeM akleHT He Ha H3ydeHHE
YaCcTHBIX CBOWCTB METAJIOB, @ Ha OOLICTEOPETHYECKUE BOMPOCHL. M3yueHne TeMbl 3aKaHUYMBacM BO BTOPOM
YETBEPTH.

Takum ob6pazom:

Pasten KOJ‘IH‘leC;l“BO 4acoB B KOJ‘IH‘lefTBO 4acoB B
aBTOPCKOM NporpaMmme padoyeii mporpamme
1. Beenenue. OOmas xapaKTepUCTHKA XUMHYECKHX
3JIEMEHTOB U XUMHUYECKUX peakuuid. Ilepuonnyeckuit 10 10 +2
3akoH u llepmommueckas cucTeMa XHUMHYECKHUX
snemenToB JI.M.MenpaeneeBa
2.MeTtaisl 14 14 +2+1
3.IIpaktukym 1 «CBoiicTBa METAIOB W HX 2 i
COETMHEHUID)
4 HemeTtamsl 25 25+3
5. llpaktukym 2 «CBoOHCTBA HEMETAIUIOB W WX 3 i
COCTMHCHHID)
6.00600111eH1E 3HAHUI [T0 XUMUH 32 KYPC OCHOBHOM
mkoJel. [Togroroka x I'A. 10 10
Peseps 4 1
Uroro:
68 68

Pe3y.m>TaTaM OCBOCHHUSA KypCa XUMHUH

HpI/I HU3YyUCHUU XHUMHUH B OCHOBHOHM IIIKOJIE 00ECIIeUnBAETCS JOCTUKCHUC JIMYHOCTHBIX, MCTAIIPpCIMCTHBIX H

MNPCAMCTHBIX PC3YJIbTATOB.




JIM4YHOCTHBIE:

® B IICHHOCTHO-OPHEHTAIMOHHOM c(hepe — YyBCTBO FOPAOCTH 32 POCCUUCKYIO XUMHUECKYIO HAyKY,
T'YMaHU3M, OTHOIIICHUE K TPYIY, IeJICyCTPEMICHHOCTH;

e (opMHpoBaHUE IIEHHOCTH 37JOPOBOTO U 0€30MaCHOTO 00pasa )KI3HU; YCBOCHHUE TIPABUI
WHAWBUIYATFHOTO U KOJJIEKTUBHOTO OE301acHOTO MOBEIEHHUS B UPE3BBIUAHBIX CUTYAIUIX,
YTPOKAIOIINX KU3HH U 37I0OPOBBIO JIIOJEH;

® B TPYyIOBOI chepe — TOTOBHOCTH K OCO3HAHHOMY BHIOOpY JManbHENIIeH 00pa3oBaTeIbHON TPAeKTOPHH;

® B II03HABATEIbHOW (KOTHUTUBHOM, MHTEIUICKTYalIbHOMN) chepe — yMEHHE YIPaBJIATh CBOCH
MMO3HABATENHFHOM JEeSITETFHOCTHIO.

e (hopMHpOBaHHE OCHOB HKOJIOTUIECKON KYJIBTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIUICHHUS, PA3BUTHE OIBITA YKOJOTUICCKH OPUESHTHPOBAHHOMN pedhIeKCHBHO-
OIICHOYHOM M NMPAaKTHYESCKOU JIEATSIIbHOCTU B )KM3HCHHBIX CUTYaIVsIX;

MertanpenMeTHbIe:

® YMEHHE CaMOCTOSITENIbHO OIPENEeNsITh el CBOETO O0yUYeHHsI, CTABUTh U (POPMYITHPOBATH JJIs ceOsl HOBBIE
3amaun B yué€0e W TO3HABATENBHOW MESTeTHbHOCTH, pa3BUBaTh MOTHUBBI W HWHTEPECHl CBOEW TIO-
3HABATEJILHOMN JICATEIBLHOCTH;

® YMEHHE CaMOCTOSTENHHO IUIAHUPOBATh IYTH JOCTIDKEHHUS IeNiell, B TOM YHCIE albTepPHATHBHBIC,
OCO3HaHHO BEIOWpATh Hanbosee F3PPEKTUBHBIE CIIOCOOBI PEIIeHUs] YIeOHBIX 1 MO3HABATEIHHBIX 33/1a4;

® YMEHHUE COOTHOCHUTH CBOM JICUCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILIECTBIISITH KOHTPOJb CBOEH
NEeSTeIbHOCTH B TIPOIIECCE JOCTMXKEHUS pe3yNbTaTa, OIpPENeNsaTh CIIOCOOBl JEHCTBHIA B paMKax
MPEeNJIOKEHHBIX YCIOBHA M TpeOOBaHWA, KOPPEKTHPOBATH CBOM JCWCTBUS B COOTBETCTBUU C
HU3MEHSIOLIENCS CUTYyalluei;

® YMEHHE OIEHUBaTh IPABUIBHOCTH BBITIONHEHMS] YyYeOHOW 3a/ladyd, COOCTBEHHBIE BO3MOXKHOCTH €&
pElICHUS;

® BJIaJICHHE OCHOBAaMH CAMOKOHTPOIIS, CAMOOIICHKH, NMPHHATHS PEIICHWN U OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpa B yueOHOM U 1MO3HABATEIILHON JICATEILHOCTH;

® YMEHHE ONpPENEeNATh IOHATH, CO3/1aBaTh OOOOINEHUS, yCTAaHABIMBATH aHAJIOTHH, KIacCCH(DUIIMPOBATS,
CaMOCTOSITETIbHO BBIOMpATh OCHOBAHHS M KPUTEPHH IS KIACCU(DHUKAIVH, YCTAHABIMBATh NMPUYHMHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCYXKICHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE, IEAYKTUBHOE
Y TI0 QaHAJIOTHH) | JICNIATh BHIBOJIBI;

® YMEHHE CO3/1aBaTh, MPUMEHSATh M NPEOOPA30BBIBATH 3HAKW M CHUMBOJIbI, MOJCIIH M CXEMBbI IS PEIICHHS
Y4eOHBIX ¥ [MO3HABATEIILHBIX 3a/1a4;

® YMEHHE OpPraHU30BBIBATH y4e€OHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBHOCTh C YUYUTCIIEM H
CBEpPCTHUKaMU; paboTaTh WHIWUBUAYAIBHO W B TpYyNIe: HAXOIUTh OOINee pelieHne W pa3pemarh
KOH()JTMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U y4éTa MHTEPECOB; (OPMYITUPOBATh, aApTyMEHTHPOBATh
¥ OTCTauBaTh CBOE MHEHUC;

® yMEHHE OCO3HAaHHO MCIOIB30BATh PEUEBBIE CPECTBA B COOTBETCTBHUHY C 3aa9eii KOMMYHUKAITUH IS
BBIPQYKEHHSI CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH; IITAHUPOBAHUSA U PETYIISIIIMNA CBOCH eI TeTHHOCTH;

BJIaJICHUE YCTHOM U MUCbMEHHOU PEUYbI0, MOHOJIOTHUECKON KOHTEKCTHOHN PEeYblo;



e (¢opMHpOBaHHE ¥ Pa3BUTHE KOMIETEHTHOCTH B O0JACTH HCIONB30BaHUA WHPOPMALHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
e (opmupoBaHHE W Pa3BUTHE JKOJIOTHUECKOTO MBIIUICHUS, YMEHHE HPUMEHSITh €r0 B MMO3HABATEIHHOM,
KOMMYHHKAaTHBHOH, COIMANBHON MPaKTHKE U Po(hecCHOHaTbHON OpUEHTALH.
IIpeamerHbIe:
1.B no3naBaTesibHOIi chepe:
® JaBaTh OIPENEICHNs] H3YUYCHHBIX TOHSATHI: «XUMHYECKAN DJIEMEHT», «aToM», «HOHY», «MOJEKYiIay,
«TPOCTBIE M CIIOKHBIE BEIIECTBA», «BEUICCTBO», «XMUMHUYECKas (POpMysa», «OTHOCHTEJIbHAs aTOMHas
Macca», «OTHOCHUTEIbHAas  MOJIEKYJApHAas  Macca», «BAaJEHTHOCTBb», «CTENEHb  OKHCIEHU,
«KPUCTAIIIMUECKAs] PEHIETKA», «OKCHIBI», «KUCIOTBD), «OCHOBAHUS», «CONH», «aM(OTEPHOCTHY,
«UHJIAKATOP», «IIEPUOJUUECKUI 3aKOH», «IIEPUOIUIECcKasi TaOIHIay, «M30TONBD), «XUMUYECKasl CBS3bY,
«QIEKTPOOTPULIATEIBHOCTE), «XUMHUYECKas pEeakIus», «XUMHUYECKOe YpaBHEHHE», «TeHeTHYecKas
CBSI3bY, OKHCIICHUEY, «BOCCTAHOBIIEHHEY, «IIICKTPOIUTHUYECKAS JUCCOIHAIIH», CKOPOCTh XUMHUIECKOH
peakum;
® OmucaTb JEMOHCTPAIUOHHBIC 1 CAMOCTOATCIIbHO NPOBEACHHBIC XUMHUYCCKUEC SKCIICPUMCHTBI,
® ONWCHIBATh W Pa3M4aTh HU3yYEHHBIE KJIACCHl HEOPTaHWYECKUX COCIWHEHHH, TPOCTBHIE W CIOXHBIE
BEIIECTBA, XUMUYECKUE PEaKIIny;
e Kiaccu(PpUIUPOBATh N3yUeHHBIE OOBEKTHI U SIBIICHUS;
e JlenaTh BBIBOJABI W YMO3AKIIOUEHHUS W3 HAONIONEHWH, M3yYeHHBIX XHMHUYECKHX 3aKOHOMEpPHOCTEH,
IIPOrHO3MUPOBATH CBOMCTBA HEU3YYCHHBIX BCUICCTB I10 aHAJIOTUHU CO CBOMCTBaMH HU3Yy4YCHHBIX;
® CTPYKTYpPHpPOBaTh HW3YYCHHBI MarTepwal ¥ XUMHUYECKYyI0 HWH(QOPMAIHIO, TONYYEHHYI0 U3 IPYyTUX
HMCTOYHUKOB;
® MOJISIMPOBATH CTPOSHHUE aTOMOB 3JIEMEHTOB 1-3 TIeprHoI0B, CTPOEHUE MPOCTHIX MOJIEKYJ;
2.BlIeHHOCTHO — OPUEHTALIMOHHOM cepe:
® AHAM3UPOBATh W OLEHUBATHh MOCIEACTBUS NI OKPYXaromield cpeapl OBITOBOW M TMPOW3BOACTBEHHOM
JeSTeIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ epepabOTKON BEIIECTB;
3. B tpynosoii cepe:
® IIPOBOJUTH XUMHUYECKHH IKCIIEPUMEHT;
4. B cepe 0e30nacHOCTH SKM3HETESATEILHOCTH:
® OKa3bIBaTh ICPBYIO NIOMOINB IIPHU OTPABJICHUAX, OXKOrax M APYrux TpaBMax, CBA3aHHBIX C BCHICCTBAMH U

1a00paTOpHBIM 000PYIOBaHUEM.



TemaTu4eckoe IJTAaHUPOBAHHUE yqeﬁﬂoro mMaTtepuaJia

Ne Hazsanue riassl Konunuecto IMpakTrueckue KonTtponbHbIe
TJIaBbI 4acoB paboThI paboThI
Beenenne. O6mas 12 Bxonuoii +Nel

XapaKTePUCTUKA XUMHUYECKUX
3JICMEHTOB M XUMHUYECKUX
peaknmii. [1.3. u [ICXD

JI.11.MenneneeBa
1. Mertamist 17 Nel-3 Ne2
3. HemeTanibt 28 Ne4-6 Ne3
5. O06001IeHne 3HAHMA TT0 XUMHH 32 10 Ne4

KYPC OCHOBHOM LIKOJIBL.
ITonroroska x '1A.

6. Pezeps 1

Hroro 68 6 5

OCHOBHOE coep:KaHne Kypca

Beenenne. O0mas xapakTepucTHKAa XUMHUYECKHX 3JIEMEHTOB U XUMHYecKHX peakuuil. Ilepuoanueckmii
3aKkoH u Ilepuoauyeckas cucrema

xumunuyeckux 3j1eMeHToB JI. . MenaeneeBa (12 u)

XapakTepucTuka 3J€MEHTa MO ero mojoxkeHuro B Ilepuoamyeckoil cucreme xumuyeckux sneMeHToB J[. W.
MenpeneeBa. CBOHCTBa OKCHIOB, KHCIOT, OCHOBAHUW M COJEH B CBETE TEOPUU BIEKTPOIUTHUECKOU
TUCCOIMAIIMA W OKHCIICHHS-BOCCTAHOBJIECHUA. llOHATHE O TepeXoAHBIX »diieMeHTaX. AMQOTEPHOCTb.
I'enetnueckuil psa nepexonHoro snemeHta. Ilepuogumueckuil 3akoH u Ilepuoanueckas cucTeMa XUMUYECKUX
snemeHToB JI. . MenneneeBa. Xumuueckasi OpraHu3alusl >KUBOM U HEXKUBOU MPUPOJbl. XUMUYECKUNA COCTaB
siapa, MaHTUM W 3€MHOM KOpBI. XWMHYECKHE OJJIIEMEHTHl B KIETKaX JKUBBIX OpPraHm3MoB. Makpo- u
MHKpodieMeHThl. O000IIeHne CBEeIEHNH 0 XMMUYECKUX peaknusx. Kimaccubpukanus XUMHIECKUX PEakmuid 1o
Pa3IMYHBIM TPU3HAKAM: «YHCIO M COCTaB PEArHpPYyIOIIUX W 00pa3yoNIUXCs BEIIECTBY», «TEIIOBOH 3(hdeKTy,
«HAITPaBJICHUEY, KU3MECHEHHUE CTEIIeHEH OKHUCICHHS 3JIEMEHTOB, 00pa3yIOIINX pearupyrolue BelecTray, «haszay,
«HCTIONB30BaHUE KaTanu3aropay. [IoHsITHE 0 CKOPOCTH XUMHYeCKOU peaknun. PaKkTophl, BIHSIONINE HA CKOPOCTh
xuMmudeckux peakiuil. Katannzaropsr u katanus. UHrHONTOpBI. AHTHOKCHIAHTHI.

JdemoHcTpanuu.

Paznuunbie gopmbr Tabmumpr JI. Y. MenneneeBa. Mopenn aTtoMoB 3neMeHTOB 1—3-ro mepuonoB. Mojenb
CTPOCHHUS 3€MHOTO Iapa (IMOMEpedHbIil pa3pe3). 3aBHCHMOCTh CKOPOCTH XHMHUYECKOH pPEaKIUH OT TMPHUPOIBI
pearupyromux BelIEeCTB. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEeaKIMu OT KOHIICHTPALUU PEarupyrolux
BEILECTB. 3aBUCUMOCTh CKOPOCTH XUMHUUECKON PEaKIMU OT IUIOIIAAd COMPUKOCHOBEHUS PEarupyroInx BEIIeCTB
(«xuTIAIMA cIoW»). 3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMUd OT TEeMIEpaTyphl PearupyrolnX BEIICCTB.

I'oMoreHHBIN U reTeporeHHbIN KaTan3bl. DepMeHTaTHBHBIN KaTanmu3. MHruoupoBanue.



JlaGopaTopHble ONBITHI.

1. I[Tomyuenune ruApoKCcHU A IIMHKA U UCCIIEIOBaHKUE €ro CBOMCTB. 2.MozenupoBanue noctpoenus [lepuoanueckoit
cucTeMbl XUMUueckux 3aeMeHToB 1. M. MenaeneeBa. 3. 3amelienne Keae30M MeIX B pacTBoOpe cyibdara Mean
(II). 4. 3aBUCHMOCTH CKOPOCTH XHMMHYECKOW pEaKkUUH OT MPHUPOABI PEarupyrolvx BEIIECTB Ha TMPHUMEpE
B3aMMOJEHCTBUS KUCIOT C METaJIJIaMH.

5. 3aBHCHMOCTb CKOPOCTH XHMHYECKOM peaklMH OT KOHIIEHTpAalMM pearupyrollux BEIIECTB Ha IMpUMepe
B3aMMOJEHCTBYSA IIUHKA C COJITHOM KMCIIOTOM pa3nuyHON KOHIIEHTPALUU.

6. 3aBUCHUMOCTh CKOPOCTH XMMMYECKOM peakluu OT IUIOIIAJU CONPUKOCHOBEHHS pearvpyrolliuX BEIIeCTB. 7.
MoznenupoBaHue «KHUILIETo cios». 8. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM pPEakuHu OT TeMIepaTypsl
pearupyronmx BemecTB Ha npuMepe B3aumojeiictBus okcuga meam (II) ¢ pacTBopoM cepHOW KHCIOTHI
pasnuaHOM Temreparyphl. 9. PasnoxkeHne mepokcuaa BOIOpoa ¢ oMOIIs0 okcraa Mapradma (IV) u karamassl.
10. ObHapyxeHre KaTana3sl B HEKOTOPBIX MUMIEBBIX MPOAYyKTax. 11. IHrubupoBanre B3aMMOAEWCTBUS KHCIIOT C
MeTaJlJIaMH YPOTPOIIMHOM.

IIpeameTHbIe pe3yabTaThl 00yUeHUsI

VYyamuiics 10JKeH ymems:

HCIIONB30BaTh IPH XapaKTEPHUCTHKE NPEBpAIEHUI BEINECTB MOHATHS: «XUMHUYECKas pEaKIUs», «PEaKkIHuu
COCAMHEHUS», «PEAKIINU PA3I0KECHUSI», «PEAKLIUH 00MEHay», «PEaKINN 3aMELICHU», «PEAKLIUU HEUTPAIU3aLun»,
«OK30TEPMHYECKHE PEAKLIUIY, «IHJOTEPMUUECKUE PEAKIUN, «OOpPaTUMBIE PEaKIN», «HEOOPaTUMBIE PEaKIHN»,
«OKHCJIHMTEIHHO-BOCCTAHOBUTENIBHBIE  PEaKIUN», «TOMOTEHHBIE PpEaKLHW», «TeTepOTeHHBIE  peaKIumny,
«KaTATUTHYECKHE PEaKIUN», «HEKATATHUTUYECKUE PEAKIHN», «TeIIOBOM A(PQMEKT XUMHUYECKOH pEeakium,
«CKOPOCTh XUMHUYECKON pPeaKluny, «KaTaau3aTopy;

XapaKTepr30BaTh XUMHUYECKUE 3JIeMEHTHl 1—3-ro mepuojoB Mo MX MojoxeHuto B [lepmomuueckoil cucrteme
xuMmuueckux siemeHtoB J[. M. MeHaeneeBa: XMMHUYECKUH 3HAK, MHOPAJKOBBIA HOMEp, MEpUOA, TpyIIa,
MOATPYIIA, OTHOCUTEIbHASI aTOMHAs Macca, CTPOEHUE aToMa (3apsa/ SApa, YUCIO IPOTOHOB M HEUTPOHOB B si/IpE,
o0lI1ee YucIo EKTPOHOB, Pacpeie]ieHue IEKTPOHOB 110 JIEKTPOHHBIM CJI0SM, IPOCTOE BEIIECTBO, (opmyia,
Ha3BaHWE U THUII BBICIIETO OKCUIA U TUAPOKCHAA, JIETYYEro BOJIOPOIHOTO COeTMHEHHS (11 HEMETAJIIIOB));
XapakTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB M THIPOKCHIOB; MPHUBOAUTH MPHUMEPHI
peaxuii, MoATBEPKIAIOIINX XUMUUECKUE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THAPOKCHIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEaKIUil 10 YUCIy U COCTaBYy MCXOAHBIX BEIIECTB U NMPOIYKTOB PEAKIIHU;
TerwioBoMy 3¢ QeKTy; HanpaBlICHUIO NPOTEKAaHHS PEaKIHMH; W3MEHEHUIO CTEleHEW OKHUCICHHS 3JIEMEHTOB;
arperaTHOMy COCTOSIHUIO MCXO/HBIX BEIIECTB; yUaCTHIO KaTaau3aTopa;

OOBSICHAT, W MPHUBOAUTH HPUMEPHI BIUSHHUA HEKOTOPHIX (akTopoB (MpHpoJa pearupyromux BEIECTB,
KOHLIEHTpAIUs BELECTB, JABJICHUE, TEMIIEpATypa, KaTaau3aTop, MOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyromux
BEIIECTB) HA CKOPOCTh XUMHUYECKHUX PEaKIINK;

HaOJIONaTh W ONMCHIBATh YPaBHEHHS PEaKIMH MEKAY BEIECTBAMHU C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOIO) s3bIKa U SI3bIKA XUMMHU; IPOBOAMTH OIBITHI, MOATBEP)KIAIOIIUME XMMUYECKUE CBOMCTBA aM(pOTEPHBIX
OKCHJIOB M TUAPOKCUAOB; 3aBUCHUMOCTb CKOPOCTH XHMMYECKOH peakLUd OT pa3jIndHbIX (hakTopoB (IIpUpoza
pearupyrolmux BEIIECTB, KOHLEHTpalus BEUIECTB, JaBICHHE, TEMIIEpAaTypa, KaTaau3aTop, IIOBEPXHOCTb

COTIPUKOCHOBEHUS pEarupyronux BEIIeCTB).
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MeTtanpeaMeTHbIe pe3yabTAaThl 00yUeHHA

VYvyamuiics 10JI2KeH yMemb:

OTIpENeNATh LeNb y4eOHOW MAeATENFHOCTH C TIOMOIIBIO YYHUTEIsl M CaMOCTOSITENBbHO, MCKAaTh CpEACTBa ee
ocyllecTBICHUs, paboTasi Mo IUIaHy, CBEPSATh CBOM JACHCTBHSA C LENBI0O M MPU HEOOXOJMMOCTH HCIPAaBIATH
OLIMOKY C TOMOIIBIO YUUTENSI K CAMOCTOSTENHHO;

COCTaBJISTh aHHOTAIUIO TEKCTA;

co3/laBaTb MOJENU C BBIIEICHHEM CYLICCTBEHHBIX XapaKTEPUCTHK OOBEKTa M TMpPEACTaBICHHEM HUX B
MPOCTPAHCTBEHHO-TPapUUECKON HITH 3HAKOBO-CHMBOJIMIECKOH (opMe;

OTIPEIETISTH BU/IBI KIIACCH(HUKAINH (€CTECTBEHHYIO H NCKYyCCTBEHHYIO);

OCYILLIECTBIIATH NPSAMOE ACAYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metanabl (17 4)

[Tonoxenune meramnos B Ilepuoguueckoil cucteme xumudeckux snemeHToB . Y. MenneneeBa. Merannnueckas
KpUCTaZIMYEeCKasi pelieTka W MeTauIMueckas XuMudeckas cBsi3b. OOmuye Qu3nyeckue CBOWCTBA METAJLIOB.
CmaBbl, X CBOKCTBA M 3HAUYCHHE. XUMUYECKUE CBOMCTBA METANIOB KAK BOCCTAHOBUTENEH, a TAKXKE B CBETE UX
MOJIOKEHHUS B 3JICKTPOXUMUYECKOM Psily HanpspKeHui MmetaiuioB. Koppos3us MeTamioB u cioco0sl 60peObI ¢ HEll.
Mertamsl B ipupoze. O01ue crmoco0s! UX MOTyYeHMs.

OO0masi XapakTepHCTHKA IIEJOYHBIX MeTaNI0B. Metaimsl B mpupone. OOmime crmoco0bl WX TOIYYEHUS.
Crpoenue atomoB. ll{enoynsle MeTanIbl — MPOCThIE BellecTBa. BaxkHelne coequHeHNs MEeT0YHbBIX METalIIOB
— OKCH/JIbI, THIPOKCHJIBI M COJNH (XJIOPHIIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U NMPUMEHEHHUE B
HapoJHOM Xo03stiicTBe. KanuiiHbeie y00peHus.

O0mas xapakTepuCcTHKA 3JIeMeHTOB Iri1aBHoi moarpynmnsl II rpynmner.

Crpoenue artomoB. llleroyHozeMenbHBIE MeETaIBI — MPOCTHIE BelIECTBA. BakHEWIHe COeIMHEHHUs
HIETIOYHO3EMEIbHBIX METAIUIOB — OKCHJIbI, THIPOKCHIBI M COJH (XJIOPUABI, KapOOHATHI, HUTPATHI, CYIb(aThl,
¢docdarbl), uX CBOMCTBA U MPUMEHEHHE B HAPOIHOM XO3sIMCTBE.

AJTIOMUHUI.

Crpoenue aroma, (PU3MUYECKUE M XUMHUUECKUE CBOMCTBA MPOCTOro BemiecTBa. COSMHEHUS aTFOMUHUAS — OKCHUJI U
THIPOKCHI, HX amdoTepHblii xapakTep. BaxkHeimme comu amomunus. lIpuMeHeHHME aMIOMUHHS W €TO

COEIMHEHUH.

Keane3o.

CTpOGHI/Ie aToMa, (1)PI3PI‘1€CKI/IG M XMMHYECKHE CBOMCTBA MIpOCTOIro BECHICCTBA. I'eneTnueckue pAAbL Fe+2 n F€+3 .
Bakuetime coi sxeire3a. 3HaUeHUeE JKejie3a U ero COC}:[I/IHCHI/Iﬁ AJI TprupoOabl U HAPOJHOTO XO3SHMCTBA.
JdeMoHCcTpanmu.

O6p3.3]_IBI MICJIOYHBIX M IICIOYHO3CMCIIbHBIX MCTAJIIOB. O6pa3]_[LI CIIJIaBOB. B3aPIMO,Z[eI710TBH€ HaTpud, JUTUA U
Kajlbnousa C BO,I[OfI. BBaHMO,Z[GﬁCTBHG HaTpyud W Mardmgd C KHCJIOPpOOAOM. BBaI/IMO,Zlef/'ICTBI/Ie MCTaJlJIOB C

HemeTtamutamu. [lomyderne ruapokcunos sxenesa (1I) u (111).

JlaGopaTopHbI€e ONBITHI.
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12. B3aumopaeicTBHE pacTBOPOB KHUCIOT U cojeil ¢ meraiamu. 13. O3HakomJieHHE ¢ pyAaMu skenesa. 14.
OxpalmrBaHue IUIaMEHU COJSIMH ILEJIOYHBIX MeTauioB. 15. Bzaumoneiicteue kanbuus ¢ Bogo. 16.Ilonyduenue
TUIPOKCH/JIA KAJIBLIMS U MCCIIeI0BaHUE €r0 CBOWCTB

17. Tlony4eHue TUIPOKCUIIA aIOMHHUSI M UCCIENOBaHUE ero CBOWCTB. 18. B3amMoneiicTBue xenesa ¢ CONsTHON
kucnotoi. 19. [Monydyenune runpokcunos xenesa (I11) u (II1) u u3yyenne ux cBOMCTB.

IIpenmeTHBIE pe3yabTAaThI 00yYeHHSA

VYyamuiics 10JI2KeH yMemb:

WCIIONB30BaTh MpPHU XaAPAaKTEPUCTHKE METAIJIOB M HMX COEIWHEHUH MOHATUSA: «METaJUIbl», «psii aKTUBHOCTHU
METAJIJIOBY», «IIEIIOYHBIE METaJUIbD», «IIEIOYHO3EMENBHBIE METaJIIbl», HCIIOJIB30BaTh UX NPHU XapaKTEPHCTUKE
METaJUIOB; AaBaTh XapaKTEPUCTUKY XUMUYECKHUX 3JIEMEHTOB-METAIJIOB (IIE€JIOYHBIX METAJUIOB, MAarHUs, KalbLus,
AFOMIHHSA, JKeJe3a) 10 UX MoJIokeHuto B [leproamueckoil cucreme xumudeckux snemeHToB JI. M. Menneneepa
(XuMHYECKH 3HAK, OPSAKOBBIM HOMED, NIEPUO, TPYIIA, IOATPYIIA, OTHOCUTENbHAS aTOMHAs Macca, CTPOCHHE
aTomMa (3apsii sApa, YUCIO TNPOTOHOB M HEHTPOHOB B szpe, oOllee YHCIO 3JICKTPOHOB, paclpelcsieHHe
3JIEKTPOHOB IO BJIEKTPOHHBIM CIIOSIM), NPOCTOE BELIECTBO, (OpMyNa, HAa3BAaHWE M THUIl BBICIIETO OKCHIA H
THUIPOKCHIIA);

Ha3bIBaTh COCIMHEHUS METAJUIOB M COCTABIIATH UX (DOPMYIIbI IT0 HA3BAHUIO;

XapaKTepU30BaTh CTPOCHUE, 00IIHE (PU3MUECKHE U XUMUIECKUE CBOMCTBA IPOCTHIX BELIECTB-METAIIOB,;
OOBSICHAITH 3aBUCHUMOCTh CBOMCTB (MJIM MPENCKA3bIBATH CBOMCTBA) XMMHUYECKUX JJIEMEHTOB-METAIUIOB (pajmyc,
METaJUINYEeCKUE CBOMCTBA JIEMEHTOB, OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX
WMH COEIWHEHMH (KHCIOTHO-OCHOBHBIE CBOMICTBAa BBICIIMX OKCHIOB U THIPOKCHUIOB, OKHCIHUTEIHHO-
BOCCTaHOBUTENbHBIE CBOWCTBA) OT mMoyiokeHua B Ilepuoamueckoil cucreme xumuueckux anemeHTtoB /[l U.
MeHpeneena;

OTHCHIBATh O0IIKE XMMHYECKHE CBOMCTBAa METAJIJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa
U S13bIKa XUMUHU;

COCTaBJISITh MOJIEKYJISIPHBIE yYpaBHEHHS peaklui, XapaKTepU3yIOIIUX XUMHUYECKHE CBOWCTBA METAJUIOB M MX
COEIMHEHMH, a TAaK)Ke DJIEKTPOHHBIE YPaBHEHHS MTPOIIECCOB OKUCIEHUSI-BOCCTAHOBJICHHUS;

YPaBHEHHUS IEKTPOJUTHUECKON AMCCOLMALMU; MOJIEKYJISPHBIE, TOJIHBIE M COKpAIlleHHblE MOHHBIE ypaBHEHMS
peakuuil ¢ y4acTHEM JIEKTPOIIUTOB;

YCTaHaBIMBaTh NPUYMHHO-CIEACTBEHHBIE CBSI3W MEXKAYy CTPOCHMEM AaTOMa, XUMHUYECKON CBS3bI0, THIIOM
KPUCTATIMYECKOH PELIETKH METANIOB M HX COCAWHEHUH, HMX OOIMMH (QU3HMYECKUMH U XHUMHUYECKUMH
CBOICTBaMH;

ONHCHIBaTh XUMUYECKHE CBOMCTBA LIEIOYHBIX M IIEIOYHO3EMENBHBIX METAJUIOB, a TAKXKE AIIOMUHHA U JKeJe3a U
UX COCMHEHHH C MTOMOILBIO €CTECTBEHHOTO (PYCCKOTO MIIM POAHOTO) SI3bIKA U SI3bIKA XUMHU;

BBINOJIHATH, HAOMIOAATh U ONMUCHIBATh XUMHYECKHH SKCHEPUMEHT IO PaclO3HABAHUIO BAaKHEHIIMX KaTHOHOB
METaJIJIOB, THAPOKCU-HOHOB;

OKCIEPUMEHTAIBHO UCCIIEN0BAaTh CBOMCTBA METAJIIIOB U X COCAVHEHUN, PEIaTh SKCIIEPUMEHTAIBHBIC 3aa49H 110
TeMe «MeTaiely;

OIUCHIBATh XUMMYECKUH SKCIIEPUMEHT C IIOMOILbBI) €CTECTBEHHOI'O (PYCCKOIO MM POJHOIO) sI3bIKa U SI3bIKA

XUMHH;
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MPOBOJIUTH PACUETHI IO XUMUYESCKUM (OPMYJIaM U yPaBHEHUSIM pEaKIni, MPOTEKAIONUX C yYaCTHEM METAIIOB U
HUX COCOUHEHHUN.

MeTanpeaMeTHble Pe3yJbTAThl 00y4eHuUst

VYyamuiics 10JI2KeH yMemb:

paboTaTh IO COCTABICHHOMY IUIaHy, HWCIIOJB3Yys HapsAAy C OCHOBHBIMH M JIONIOJIHUTEIBHBIC CPEICTBA
(cipaBOUHYIO JIUTEPATYpy, CIOkKHBIC MPUOOPHI, cpenctBa UKT); ¢ momoripio yuutenss oTOUparth i pelIeHUs
y4eOHBIX 3a]1a4 HEOOXOJUMbIE CIIOBAPH, SHIIUKIIONCANH, CIIPABOYHUKH, JICKTPOHHBIC JTUCKH;

COTIOCTABIIATh M OTOMPATh MH(POPMAIIHMIO, TIOJYYCHHYIO U3 Pa3JIMYHBIX UCTOYHHKOB (CIIOBApHU, SHIIUKIIOIICIVH,
CIPaBOYHUKH, DIIEKTPOHHBIE AUCKH, CETh VIHTEpHET);

MIPEICTaBIATh HHPOPMAIIHIO B BHJIE TAONHUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCJE C PUMEHEHHUEM CPENICTB
UKT;

0oOpMIIATE CBOM MBICTH B YCTHOH W NMHUCHPMEHHOH PEYM C y4ETOM CBOMX Y4YEOHBIX WM JKH3HEHHBIX PEUeBBIX
CUTYallHii, B TOM 4Kcie ¢ npuMeHenueM cpeacts UKT;

COCTaBJIATh PEIICH3NIO Ha TEKCT;

OCYIIECTBIIATH TOKA3aTeNbCTBO OT MMPOTUBHOTO.

IIpakTHyeckue padoThl.

1. OcymiecTBieHHE LEMOYKH XUMUYECKUX NpeBpanieHuil. 2. [lonyyeHue u cBOMCTBa COEIMHEHUN METAIIOB. 3.
Petrenune skcriepuMeHTANBHBIX 33a4 HA PACIIO3HABAHKE U MTOYUCHUE COSTUHEHUI METaJIIOB.

IIpeaMeTHBIE pe3yJbTAThLI 00yUeHHU S

VYyamuiics 10J1KeH ymems:

oOpataThCs ¢ JIabOpaTOpHLIM 00OPYJOBAaHUEM M HArpeBaTENIbHBIMU MPUOOPAMU B COOTBETCTBHH C MPABUIIAMHU
TEXHUKH 0€30MaCHOCTH;

Ha0JII0/IaTh 32 CBOHCTBAMH METAJIJIOB U MX COCUHCHUN U SIBIICHUSMH, IPOUCXOSIIAMU C HUMU;

OTHMCHIBATh XMUMHYECKHUN IKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3BIKA W SI3BIKA
XUMHH;

JIeaTh BBIBOJIBI 10 pe3yIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MetanpeaMeTHBbIe pe3yabTaThl 00y4eHH

VYvyamuiics nossken ymems:

OTIPEETISATh, UCXOMS U3 YIeOHOH 3a7auu, HEOOXOJUMOCTh MCIIOJIb30BaHUS HAOIIOCHUS WIH DKCIIEPUMEHTA.
Tema 3. Hemetanabl (28 1)

OOmas xapakTepuCTHKa HEMETaJIOB: moiokeHue B Ilepuonnyeckoii cucreme xumuuyeckux anmemeHntos [l .
MeHnpeneeBa,0COOEHHOCTH CTPOSHUS aTOMOB, AIEKTPOOTpUIaTebHOCTh (D) KakMepa «HEMETAIUTHYHOCTIY, PSIT
20. Kpucramidueckoe CTpoeHHE HEMETaUIOB — IMpPOCThIX BellecTB. Aimorponus. dusmueckue CBOWCTBA
HeMeTauioB. OTHOCUTENBHOCTh MOHATHNA «METAIL» U «HEMETaILI.

Bopopoa.llonoxenue Bomopoma B Ilepuomnueckoit cucteme xumuueckux snemeHtoB JI. M. MeHneneesa.
Crpoenue aromMa 1 MOJIEKyJTbl. DU3NYECKHE U XUMHUYECKHE CBOMCTBA BOJIOPO/IA, €TO MOyUYEeHUE U IPIMEHEHHE.
Bopa.

Crpoenne MoieKkynbl. BomopomaHas xuMudeckas cBs3b. OU3MUeCKHe CBOWCTBA BOABI. AHOMAJIUU CBOWCTB BOJIBI.

Tunpodunpabie 1 rHAPOGOOHBIE BellecTBa. XMMHYSCKHE CBOHCTBa BOAbl. KpyroBopoT BOABI B MPHPOJE.
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Bopoouncrtka. Aspamust Boapl. beiToBeie (unbTpel. MunepanbHble Boabl. [lucTuinupoBaHHas Boja, ee
MOJTy4YeHHUE U TPUMEHEHHUE.

OO0mas xapaKkTepuCTHKA I'aJI0TeHOB.

Crpoenue aromoB. IIpocTrle BemecTBa 1 OCHOBHBIE COEIUHEHNS TaJIOTEHOB, UX CBOMCTBA.

Kparkue cBemenus o xmope, 6pome, ¢prope u ione. [IpuMeHeHHe ranoreHOB M WX COCIMHEHUH B HAapPOAHOM

XO3SIMCTBE.

Cepa.

CrtpoeHne aToMa, ajuIOTPOIHs, CBOMCTBAa W MpHUMEHEHHe poMOmueckort cepbl. Oxcuanl cepsl (IV) u (VI), ux
MoJTydeHne, CBOWCTBAa M mpuMeHeHne. CepHas KHCIOTa M €€ CONH, WX NPUMEHEHHE B HApOIHOM XO3SHCTBE.
[Ipou3BoACTBO CEPHOU KUCIIOTHI.

A3or.

Crpoenue atroMa U MOJEKYJbI, CBOMCTBA MPOCTOrO BELIECTBA. AMMHAK, CTPOEHHUE, CBOMCTBA, MOIY4YCHHE U
npumenenue. Coay aMMOHHMS, MX CBO¥cTBa 1 mpuMeHerne. Oxcuabl azora (1) u (IV).

A3OTHas KHCIIOTa, €€ CBOWCTBA W TNpUMEHeHWe. HWTparbl W HHUTPUTH, TpodiieMa WX COACPIKaHUS B
CENTbCKOXO03SICTBEHHOM MPOAYKINU. A30THBIC yI0OpPESHHUS.

Docdop.

CrpoeHue aToma, aJuIOTPOIHS, CBOMCTBA 0eJIoro U KpacHoro gocdopa, nx npuMeHeHre. OCHOBHBIE COSIMHCHUS:
okcua dpochopa (V) u oprodochopHas kuciora, pocharsr. DochopHbie yroOpeHws..

Yraepoa.

CrtpoeHue atoma, ayuIOTpOIus, cBOMcTBa Moaudukanmid, npumenenue. Oxcuapl yriepoxa (II) m (IV), ux
CBOMCTBa W puMeHeHHne. KapOoHaTel: KanblIuT, COJa, IOTAIl, WX 3HAYEHUE B TIPUPOJIE 1 YKU3HU YEIOBEKA.
Kpemuuii.

Crpoenue aTtoma, KpHUCTANIMYECKHH KpeMHHUH, ero cBoicTBa M mnpuMeHeHue. Oxkcun kpemuus (IV), ero
MPUPOAHBIE Pa3HOBUAHOCTH. CHIMKATHl. 3HAUYEHHE COEJAMHEHHH KpEeMHHS B JKMBOW M HEKUBOW MPHPOJIE.
IToHsiTHE O CHIIMKATHON MTPOMBIIIJIEHHOCTH.

JdeMoHcTpanmu.

OO6pasipl TanoreHoB — MPOCTHIX BElIECTB. B3anMoeiicTBre TajJoreHoB ¢ HaTpUeM, ¢ aIIOMUHUEM. BriTecHeHue
xJopoM OpomMa WM HOJa W3 PacTBOpPOB MX coiieil. BzammopeiicTBhe cepel ¢ MeTalUlaMH, BOJOPOJIOM H
KHACIOpOIOM. BsanmozeicTBre KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI ¢ Menablo. llormomenue yriem
pPacTBOpEHHBIX BEIIECTB WM Tra3oB. BoccraHoBieHue Menu u3 ee okcupa yriem. OOpasibl MPUPOAHBIX
COeAMHEHHH XJopa, cepbl, Qocdopa, yriaepona, kpemHus. OOpa3lbl BaXKHEHIIMX Ui HAPOJHOTO XO3SHCTBa
cynb(}aroB, HUTPATOB, KapOOHATOB, pocdaros. OOpa3ubI CTEKIIA, KEPAMHUKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

20. Ilomywyenwe wu pacno3HaBaHue Boaopona. 21. HcciemoBaHue NOBEPXHOCTHOIO HATSKCHUS BOJBI.
22.PacTBOpeHue IepMaHTaHaTa Kajaus WIH METHOTO Kyropoca B Bojie. 23. I'naparanus 06e3B0XKeHHOTO Cyib(aTa
menu (I1). 24. 3roToBiieHre THIICOBOTO OTIIEYaTKa.

25. O3HaKOMJICHHUE C KOJUICKIIHEH OBITOBBIX (hHIBTPOB. 26. O3HAKOMIICHHE C COCTAaBOM MHUHEPATHHOU BOJEL. 27.

KadectBennas peakius Ha ragoreHuI-HoHbl. 28. [lomyduenne u pacmo3HaBanue Kucioposa. 29. ['openue ceprl Ha
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Bo3ayxe u B kuciopoje. 30.CBoiicTBa pa3zbaBiieHHOW cepHOU kucnothl. 31. M3ydeHue CBOWCTB amMmMmuaka. 32.
PacnosnaBanue comeld ammonus. 33. CpoiicTBa pa30aBICHHOW a30THOW KuCIOTHL. 34. B3aumopeiictBue
KOHIICHTPUPOBAaHHOW a30THOH KUCIOTHI ¢ Meabto. 35. [openme docdopa Ha BO3myxe u B Kuciaopoge. 36.
PacnioznaBanue ¢ocdaros. 37. ['openne yras B kuciopone. 38. IlomyueHre yroinbHOW KHUCIOTH U U3yUCHHE €€
cBoricTB. 39. [lepexoa kapOOHATOB B THAPOKapOOHATHI.

40. Paznoxenue ruapokapoonata Hatpust. 41. [TodydyeHue KpeMHEBOM KUCIOTHI M U3yUEHHE €€ CBOMCTB.
IIpeaMeTHBIE pe3yabTaThl 00yUeHH S

VYyamuiics J0JKeH ymemp:

WCTIONB30BaTh TPU XapaKTEPUCTUKE METAIUIOB M WX COEAWHEHWH TIOHATHS: «HEMETAIUIb», «TaJOTeHBD),
«aJUTOTPOTIHBIE BHIOM3MEHEHU», GKECTKOCTh BOIBD)Y, «BpPEMEHHAs JKECTKOCTb BOJBD), «ITOCTOSHHAS YKECTKOCTh
BOJIBI», «0O0II[ast 3KECTKOCTh BOJIBDY;

JaBaTh XapaKTEPUCTHUKY XUMHUYECKHX 3JIEMEHTOB-HEMETAIIOB (BOJOPO/a, TaJOr€HOB, KHCIOPOIa, Cephl, a30Ta,
¢docdopa, yriepona, KpeMHHUsI) 10 WX ToJokeHUIO B llepnonndeckoil cucreme XxuMmudeckux anmemedtoB [[. U.
MenzeneeBa (XUMHUYECKUH 3HAK, MOPSIKOBBIA HOMEp, MEPUOJ, TPYIIA, MOATPYINa, OTHOCUTENbHAS aTOMHAs
Macca, CTpOeHHe aTtoma (3apsii sapa, YHCIO0 TPOTOHOB W HEUTPOHOB B szpe, oOINee YHCIO 3IEKTPOHOB,
pacnpezieieHHe AIEKTPOHOB 10 IIEKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, (opMysa, HA3BaHWE M THIl BBICIIETO
OKCHJIa ¥ THAPOKCHIA, POPMYIIa U XapaKTep JIETy4ero BOJOPOIHOTO COSTUHEHUS);

Ha3bIBAaTh COCAMHCHUA HEMCTAIJIOB U COCTABJIATh UX q)OpMyJ'II)I 110 Ha3BaHUIO,

XapakTepr30BaTh CTPOCHUE, 00IIHe PU3HYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB;
OOBSACHATH 3aBUCUMOCTH CBOMCTB (MJIM IIPEJICKA3bIBaTh CBOWCTBA) XMMUYECKUX 3JIEMEHTOB-HEMETAIIOB (paauyc,
HEMETAJUIMYECKHE CBOWCTBA JJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA 3JEMEHTOB) U
06pa3yeme MU Coe):[I/IHeHI/Iﬁ (KI/ICJIOTHO-OCHOBHI)IG CBOMCTBA BBICIIMX OKCHJOB U THUAPOKCHUAOB, JICTYUYUX
BOJIOPOJHBIX COCIUHEHUN, OKHCIWUTEIHHO-BOCCTAHOBUTEILHBIE CBOWCTBA) OT MOJNIOXKEeHUs B Ilepmommdeckoit
cucteMe xumMuueckux anemenToB J[. M. Menneneena;

OMHCHIBaTh OOIME XMMHYECKHE CBOMCTBA HEMETAUIOB C NOMOUIBI0 €CTECTBEHHOrO (PyCCKOTO WIIM POJHOTO)
A3bIKAa M A3bIKa XUMHHU; COCTaBJIATH MOJICKYJIAPHBIC YPaBHCHUA peaKHHﬁ, XapaKTEepU3yrommux XUMHUYCCKUC
CBOICTBA HEMETAJUIOB M UX COCIUHEHUM, a TakXKe JJIEKTPOHHBIE YpaBHEHHUS TMPOIECCOB OKHUCICHUS-
BOCCTaHOBJICHHUS;

YpaBHEHUS BJICKTPOJUTUUECKON AMCCOLMALUMU; MOJEKYJSIpPHBIC, TIOJHBIE U COKPAILEHHbIE MOHHBIC YPAaBHEHUS
peakuii ¢ yuacTueM 31eKTPOIUTOB;

YCTaHABJIMBATh MNPUYUHHO-CICACTBEHHBIC CBS3M MEXKAY CTPOCHHEM aroMa, XHUMHYECKOW CBS3bIO, THUIIOM
KPUCTAIUTMYECKOW PENIeTKH HEMETANIOB M WX COCAWHEHUH, MX OOmUMH (U3NYECKUMH W XUMUYECKHMU
CBOICTBaMH;

OIMHCHIBATh XUMHYECKHUE CBOWMCTBA BOAOPOA, TAIOTEHOB, KUCIOPOIA, Cephl, a30Ta, (hocdopa, rpadura, anMasa,
KPEMHUS M UX COCIIMHEHHUH C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MITH POJTHOTO) SI3bIKA U S3bIKA XUMHUU;
ONHCHIBATh CIOCOOBI YCTpaHEHHUS JKECTKOCTH BOIBI W BBIMONHATH COOTBETCTBYIOIIMA UM XUMHYECKHN
JKCIIEPHMEHT;

BBITIOJTHATh, HAONIONATh M ONHCHIBATH XUMHYCCKUH OSKCIIEPUMEHT IO paCIO3HABAHWIO HOHOB BOJIOpPOJa H

aMMOHUS, Cyibdar-, KapOOHAT-, CHIIUKAT-, pocdhat-, XJIopua-, OpOMHULI-, HOTUI-HOHOB;
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SKCHEPUMEHTAIILHO UCCIIeIOBaTh CBOMCTBA METAJUIOB M X COEIMHEHUH, pelaTh SKCIIepUMEHTAIbHBIE 3a1a41 10
Teme «Hemetamiby;

OIMCHIBATh XUMHUYECKHI SKCIEPUMEHT C MOMOILIBI0 E€CTECTBEHHOTO (PYCCKOTO HMJIM POJHOIO) S3bIKA U SI3bIKA
XUMHH;

MPOBOJUTH pacyeTbl MO XHMHUYECKUM (OpMylaM W YypaBHEHUSM peakUuid, MPOTEKAINX C y4acTHEM
HEMETAJIJIOB U UX COEUHEHUH.

MeTtanpenMeTHBbIE Pe3yabTAThI 00yUeHHA

VYyamuiics 10JI2KeH yMemb:

OpPTraHHU30BBIBaTh yu4eOHOE B3aMMOICHCTBHE B IPyMIle (pactpeensiTs PO, JOTOBaPUBATHCS APYT C APYTOM U T.
I.);

MpeBUAETH (TPOTHO3UPOBATH) MOCIEACTBHS KOJUIEKTUBHBIX PEIICHH;

MMOHUMATh IPUIHHEI CBOETO HEyCIieXa M HaXOUTh CITIOCOOBI BBIXO/A M3 3TOW CUTYaINH;

B JMajore C YYHTENEeM YYHTHCS BBHIpAOATHIBATH KPUTEPHH OLEHKA ¥ OIPENEISITh CTENeHb YCHEIIHOCTH
BEITIOJTHEHHS CBOEH pabOTHI M pabOTHI BCEX, UCXOS M3 MMEIONINXCS KPUTEpHEB, COBEPIICHCTBOBATh KPUTEPUU
OIIEHKH Y TIOJIb30BAThCS MU B XOJI€ OLICHKH U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3pEHUS, apTYMEHTHPYS €€;

MMOATBEPKIATh apTyMEHTHI (DaKTaMu;

KPUTUYHO OTHOCUTBLCA K CBOCMY MHCHUIO,

CJIymiaThb JPYyrux, NblTaTbCAd NPUHUMATDH APYTYIO TOUKY 3pCHU, 6LITI) TOTOBBIM MU3MCHUTEL CBOIO TOYKY 3PCHUA,
COCTaBJIATh pedepaT Mo ONpeIeICHHOH hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3/IeIUTENHHOE 10Ka3aTeIbCTRO.

IIpakTHyeckue padoThl.

1. Pemenne skcriepuMeHTaNbHBIX 3a1a4 1o Teme «[loarpymnmna kuciopoga». 3. Perenue skcrepuMeHTaNIbHBIX
3anad 1o Teme «lloarpynma azotay». 4. Pemenue sxcriepuMeHTaNbHBIX 3a7a4 1o Teme «lloarpymnmna yraepoaay.
IIpenmeTHBIE pe3yabTaThl 00yYeHHSA

Yvyaiuiics 10JI2KeH yuemsy.

oOpamaThCs ¢ JIaOOpaTOpHLIM O0OPYJIOBaHHWEM W HArpeBaTelbHBIMU MPHOOpaMU B COOTBETCTBHH C IPABHIIAMHU
TEXHUKHU 0€30MacHOCTH;

HaOJII0/IaTh 32 CBOHCTBAMH HEMETAIUIOB U MIX COSAMHECHUH U SBICHHUSIMH, TIPOUCXOISIINMH C HUMH,

OIMCHIBATh XUMHYECKHH SKCIEPHUMEHT C MOMOILIBI0 E€CTECTBEHHOIO (PYyCCKOTO MJIM POJHOIO) S3bIKA M SI3BIKA
XUMHH;

JieNaTh BBIBOABI IO PE3yJIbTaTaM MPOBEJCHHOTO HKCIIEPUMEHTA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHH

Yyamuiics 10JKeH yuems:

OTIPENeNsATh, UCXO U3 yueOHOW 3a1a4K, HEOOXOAMMOCTh HCIIONB30BaHUS HAOMIOACHUS UIIH SKCIIEPUMEHTA.
Tema 5. O060011eHNe 3HAHUI 0 XUMHUH 32 KYPC OCHOBHO# mKobI (10 1)

ITepuonuueckuit 3axkoH u Ilepuoaudeckas cuctemMa xumuueckux snemeHToB . . MennaeneeBa. @uznueckuid
CMBIC TIOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMEpPOB MepHojia W TPYHNbl. 3aKOHOMEPHOCTH M3MEHEHHs] CBOWCTB

3JIEMEHTOB M UX COSIUHCHUU B nepruogax v rpymnmax B CBETC HpCI[CTaBJ'IeHI/Iﬁ 0 CTPOCHHUHN aTOMOB 3JICMCHTOB.
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3HayeHHUEe MEPUOJMYECKOTO 3aKOHA. BHIB XUMHYECKHX CBSI3eH W THUNBl KPUCTALIMYECKHX PELIETOK.
B3anMocBs3b cTpoeHus: 1 CBOMCTB BemlecTB. Kiaccudukanus XMMHUECKHX PEaKIUA M0 Pa3InYHbIM IpU3HAKaM
(4UCIo M cOCTaB pearupyromux U 00pa3yIorXcs BEIIECTB; HAINIHE

rpaHunbl  pasgena ¢as; TermoBoil 3d(dekT; W3MEeHeHHe CTemeHell OKWCIEHHS aTOMOB; HCIOJIb30BaHUE
KaTalu3aTopa; HampaBjieHHe mpoTekaHus). CKOpOCTh XMMUYECKHUX peakiuid W (pakTopel, BIHMAIOLINE Ha Hee.
O6paTUMOCTh XUMUYECKUX PEAKIUH U CIIOCOOBI CMEIIEHHUSI XHMUYECKOTO PABHOBECHSI.

[Ipoctbie W cnoxHble BemlecTBa. MeTamnsl M HeMeTaUlbl. | 'eHeTWdeckue psabl MeTaaia, HeMeTala |
nepexoaHoro meramia. OKCHUABIM TUAPOKCHUABI (OCHOBAHMSA, KHCIOTHI, aM(OTepHbIE THAPOKCHIBI), comu. Mx
COCTaB, KIaccupukanys 1 o0Ire XUMUYECKHE CBOHCTBA B CBETE TEOPUH NIEKTPOIUTUYECKON TUCCOLMALIIH.
JIM4YHOCTHBIE pe3yabTaThl 00yUeHus!

Yyamuiics qo/KeH:

3Hamb U HOHUMAMb. OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XMMUU M OOLIECTBa;
JNOCTIKEHHSI B OOJIACTM XMMHUHM M KYJIBTYpPHbIC TPaguLUHU (B YaCTHOCTH, Hay4HbIC TPAAWULMH) CBOEH CTPaHBI;
00IIEeMHUPOBbIE JOCTIKEHHS B 00IaCTH XMMUHU; OCHOBHBIE IPUHIMITBI U IPaBHJIa OTHOIIECHHS K IPUPOJE; OCHOBBI
3I0pOBOTO 00pa3a JKU3HU U 3T0POBbECOEPETaAIONINX TEXHOIOTHI;

MPaBUIa OBEACHUS B UPE3BBIYAMHBIX CUTYALHSX, CBA3aHHBIX C BO3JICHCTBHEM PA3IMUYHBIX BEIIECTB; OCHOBHBIC
mpaBa U 0053aHHOCTU T'PaKAaHUHA (B TOM YHCJIE YYAILErocs), CBsI3aHHbIE ¢ TMYHOCTHBIM, IPO(ECCHOHAIBHBIM U
KU3HEHHBIM CaMOOTIpE/IETICHUEM;

COLMAITBHYIO 3HAUUMOCTh U COJIepKaHue Mpo(eccHii, CBI3aHHBIX C XUMHEH;

UCHBIMBIEAMb. TYBCTBO TOPJOCTH 32 POCCHMCKYI0 XMMHUYECKYI0 HAyKy M YBaXX€HHE K HCTOPUHU €€ pa3BUTHS;
YBa)KEHHE U MPUHATHE JOCTHXCHUH XUMHUH B MUPE; JIFOO0BB K MPUPOJIC; YBAKEHNE K OKPYKAIOMINM (ydarumcs,
YUUTECIAM, POAUTEIAM H ):[p) — YMCThb ClIyliaTb MW CJIBIIIATH IMapTHEPA, IMPU3HABATHh IIPABO KaXXKAOTO Ha
coOCTBEHHOE MHCHUEC, MPUHUMATL PCUHICHUA C Y4YETOM HOSI/IHI/Iﬁ BCE€X YYACTHHUKOB; YYBCTBO IIPEKPACHOI'0 H
OCTECTUYCCKUX YYBCTB Ha OCHOBC 3HAKOMCTBA C MHPOM BCHIECTB MU HUX HpeBpaHIeHI/II‘/'I; CaMOYBaX€CHUE U
SMOILIMOHAIILHO-TIONIOKUTEFHOE OTHOIIIEHHUE K ce0e;

npusznaeéams: TEHHOCTH 3JI0POBBS (CBOETO U JpPYTUX JIIO/IeH); HEOOXOJUMOCTh CaMOBBIPAKEHHUS,
caMopeaJIn3aliy, COUUAIBHOTO MIPU3HAHMS

0CO3HAGaAMb: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAaMOCTOSITEIIbLHBIM MOCTYIKAM U JIEHCTBUSAM, OTBETCTBEHHOCTD
32 HMX PEe3yJbTaTbl, TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIP@KAaTh W OTCTaMBaTh CBOIO TO3ULMIO H
KPUTUYHO OTHOCHUTHCS K CBOMM IOCTYIIKaM;

npOAGAAMb: SKOJIOTUYECKOE CO3HAHHME; [OOPOXKEIaTeNbHOCTh, [OBEPHE M BHHUMATEIbHOCTb K JIOJSM,
TOTOBHOCTh K COTPYIHHYECTBY M JpykOe, OKa3aHHIO MOMOIIM TEM, KTO B HEW HyxaaeTcs; 000OIICHHBIH,
YCTOMUYMBBIN U M30MpaTEIbHbINA MO3HABATENbHBI HHTEPEC, MHUIIMATHBY U JTI0003HATENBHOCTh B M3YYEHUH MHpa
BEIIECTB U PEaKIHii; LeIeyCTPEMICHHOCTh 1 HACTOWYNBOCTE B JOCTHKEHHUH LIEJIEH, TOTOBHOCTD K IPEO0ICHHUIO
TpYyAHOCTEH; yOSKICHHOCTh B BO3MOKHOCTH TO3HAHMS MPHPOIBI, HEOOXOOUMOCTH Pa3yMHOT'O HCHOIb30BAHUS
JOCTYKEHUN HayKH U TEXHOJIOTUH 11 pa3BUTHS OOILECTBa;

ymemb:  YCTaHABIMBATH CBSI3b MEXAY LENbIO H3yYeHHs XMMUU M TeM, Ul 4Ero OHa OCYIIECTBIIETCS
(MOTHBaMU); BBIIOJIHATH KOPPUIHPYIOLIYIO CAMOOLICHKY, 3aKJIIOYAOLIYIOCS] B KOHTPOJIE 3a IPOLIECCOM U3yUYEeHHUs

XMMUU ¥ BHECEHHH HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX O3TalaM W CHOCO0aM H3Y4YeHHs Kypca
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XUMUH,; BBIIIOJIHATL PCTPOCIHCKTHUBHYIO CAaMOOIICHKY, 3aKIIOYAaroINYIOCsI B OICHKE IIpoHecCa H pe3yiibTaTa
HU3YyUYCHHA KypCa XUMHNU OCHOBHOH IIKOJIbI, IOABCACHHUHN UTOI'OB HA OCHOBC COOTHECCHUA ueneﬁ " pC3yJIbTATOB,
CTPOUTL JKU3HCHHBIC U HpO(beCCI/IOHaJ'H)HLIG IJIaHbl € YYCTOM KOHKPCTHBIX COLUAJIbHO-UCTOPUYCCKUX,
TNOJINTHYCCKUX U OKOHOMHNYCCKHUX YCJ'IOBI/II‘/'I; 0CO3HABaTh COOCTBEHHBIE OEHHOCTHU U COOTBECTCTBUC UX
MNpUHUMACMbIM B JXHU3HH PCHICHUAM, BCECTU JUAJIOI Ha OCHOBE pPABHOIIPABHBLIX OTHOIICHUA U B3aUMHOI'O
YBaXXCHUA; BBIACIIATH HpaBCTBeHHLIfI ACICKT MOBCACHUA U COOTHOCUTL IMOCTYIIKU (CBOI/I U Apyrux HIOHGﬁ) n
COOBITHS C MNPUHATBIMU J3TUYCCKUMU HOpMaMH; B IpPEAciIax CBOUX BO3MOYKHOCTEH HpOTHBOI[efICTBOBaTL

JICHCTBUAM U BJIMAHUAM, IPEACTABIIAIOIIUM YIPO3Y KU3HU, 3J0POBBIO U 0€30MaCHOCTH JINYHOCTH U O6HIGCTB3.

IInanmpyemsble pe3yJbTaThl 00y4YeHHS:

BrinyCKHMK HAyYHMTCS:

* ONMCBIBATh CBOMCTBA TBEPBIX, KUIKUX, Fa3000pa3HbIX BEILECTB, BBIICISS UX CyLICCTBEHHbIEC IPU3HAKY;

* XapaKTepU30BaTh BELIECTBA IO COCTABY, CTPOECHUIO U CBOICTBAM, YCTaHABIMBATE TPHYNHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY NaHHBIMH XapaKTEPUCTUKAMH BEILIECTBA,;

* PaCKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHATHH «aTOM», «MOJIEKYJIa», «(XUMUYECKHH JIIEMEHTY,
«TIPOCTOE BELIECTBO», «CI0KHOE BEIIECTBO», «BAJEHTHOCTH), HCIOJIB3Ys 3HAKOBYIO CHCTEMY XHMUM;

* 1300pakaTh COCTAaB MIPOCTEHIINX BEIIECTB C IOMOIIBIO XMMUYECKUX (POPMYII U CYITHOCTh XUMUYECKUX
PEaKLUii C MOMOIIBIO XUMUYECKUX YPABHEHUN;

* BBIYHCIISAITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, 4 TAKXKE MACCOBYIO JOJIIO
XUMHUYECKOT'0 3JIEMEHTA B COCIMHEHUSX U1 OLEHKU UX MPAKTUYECKON 3HAYMMOCTH;

* CPaBHMBATh 110 COCTABY OKCH/Ibl, OCHOBaHUs, KUCIIOTBI, COJIH;

* KJ1accu(PUIMPOBATH OKCHUIIBI U OCHOBAHUS 110 CBOHCTBaM, KHCIIOTBI M COJIH MO COCTAaBY;

* TI0JIB30BATHCS JTAOOPATOPHBIM 00OPYIOBAHNEM M XUMHUECKOI MOCYI0M;

* IPOBOJIUTH HECITIOKHBIE XUMUYECKUE OTBITHI U HAOIIOJEHHS 32 I3MEHEHHSIMHU CBOICTB BEILIECTB B
mpoliecce UX MpeBpaleHni; coOII0IaTh MPaBUiia TEXHUKH O€30MaCHOCTH TPH MTPOBEICHIH HAOIIOICHUN 1
OTIBITOB;

* pa3nMyaTh 3KCIEPUMEHTAIBHO KUCIOTHI U IENOYH, TOIb3ySICh HHANKATOPAMH; OCO3HABATh
HEOO0XOIMMOCTH COOJIIOJICHUS] Mep 0€30IIaCHOCTH NPH OOPAILEHNH C KUCIIOTaMH U ILEI0YaMHU.

* pacKpbIBaTh CMBICI Neproandeckoro 3akoHa Jl. . Menneneesa;

* OTMCHIBATH M XapaKTEPHU30BaTh TAOIMUYHYIO POPMY MEPUOJUUECKON CHCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SAEP U paclpeeiIeHHE YHucia SIEKTPOHOB IO JIEKTPOHHBIM CI0SIM
aTOMOB XMMHUYECKHX 3JIEMEHTOB MAJIBIX IIEPUOIOB MEPUOAHUECKOMN CHUCTEMBI, a TAKXKE KAl U KaJIbLIUS;

* pa3nMyaTh BUABI XUMHYECKOH CBSI3U: HOHHYIO, KOBAIEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U
METaJUIMYECKYIO;

* 1300pakaTh AIIEKTPOHHO-UOHHBIE (POPMYJIIBI BEIIECTB, 00Pa30BaHHBIX XUMHUYECCKUMH CBSA3SIMU PA3HOTO
BHJIA;

* BBISIBIISITH 3aBUCHMOCTB CBOMCTB BEILECTB OT CTPOCHUS MX KPUCTAIUNINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX,

MOJICKYJIAPHBIX, METAJINIMYCCKUX
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* XapaKTepU30BaTh XUMHYECKHE 3JIEMEHTHI H UX COEAMHEHUSI Ha OCHOBE MOJI0KEHUS DIIEMEHTOB B
MEPUOTNYECKON CHCTEME U OCOOCHHOCTEH CTPOSHHSI UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYCHUE TTEPUOIUIECKOTO 3aKOHA U MIEPHOTUIECKON
crcTeMBbl XuMHUYecKkux 31eMeHToB [I. . Menneneesa; * 00bSACHATH CyTh XUMHUYECKHX MPOLECCOB U UX
MPUHIHUITHAIBHOE OTINYHE OT (PU3NYECCKHUX;

* HA3bIBATh MPU3HAKH U YCIOBHS MPOTEKAHUS XUMHUYECKUX PEaKIINH;

* yCTAHABIUBATh NPUHAJIEKHOCTh XHMUYECKOW peakiy K ONpeaeaEHHOMY TUITY 10 OAHOMY M3
KJ1acCU()MKAIIMOHHBIX MPU3HAKOB: 1) IO YUCITY M COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIUH (PeaKLuu
COCTMHEHMSI, Pa3I0KEHNs, 3aMeIeHNs 1 00MeHa); 2) 110 BBIJICIICHHUIO MITH TTOTJIONICHHUIO TETUTOTHI (peaKITnu
9K30TEPMUYECKHE U SHIOTEPMUUECKHUE); 3) IO U3MEHEHUIO CTETICHEH OKHUCIEHUS! XUMUYECKHUX JIEMEHTOB
(peakunu OKHCIUTENHFHO-BOCCTAHOBUTEBHBIE); 4) 0 0OpATUMOCTH TIporiecca (peakiiuu 00paTuMbIe 1
HeoOpaTuMEIe);

* COCTaBIIATh YPAaBHEHHS JIEKTPOIUTHYECKON TUCCOLMALIMM KUCIIOT, IEJI0UEH, COel; TOIHbIEe U
COKpalIEHHbIC HOHHBIE YPABHEHHUS peakiii 0OMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIHi;

* IPOrHO3MPOBAThH MPOAYKTHl XUMHUUECKUX PEaKLHi o GopMysiaM/Ha3BaHUSAM HCXOIHBIX BEIIECTB;
OIIPEIEIIATh NCXOAHBIE BELIECTBA 10 (hOpMyIaM/Ha3BaHUSIM IIPOAYKTOB PEAKIIUH;

* COCTaBIIATh YPaBHEHHS PEAKLIUI, COOTBETCTBYIOIMX HOCIEAOBATEIbHOCTH («LEMOYKE) PEeBpaIeHUH
HEOPraHMYECKHUX BEUICCTB Pa3IMYHBIX KIIACCOB;

® BBIABJIATH B IMTPOLECCE DKCIICPUMEHTA IMTPU3HAKHU, CBUACTCIILCTBYIOINUE O IIPOTCKAHNU XUMHYECKOMN
peaxnuu;

* [IPUTOTOBJIATE PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J10JIEH PACTBOPEHHOTO BELIECTBA;

* OTIPE/ICNISATh XapaKTep CPe/Ibl BOJAHBIX PACTBOPOB KUCIIOT U MIENIOYEH MO0 U3MEHEHUIO OKPACKU
WHIUKATOPOB;

¢ IIPOBOJUTH KaYECTBCHHBLIC PEAKIIMH, ITOATBCPKAAIOIINE HAJIMYMUE B BOJAHBIX paCTBOPax BCUICCTB
OTACJIBHBIX HOHOB

¢ OIIpEACIIAThL MPUHAAJIC)KHOCTh HCOPIaHNMYCCKHX BEIIECCTB K OTHOMY U3 N3YUCHHBIX KHaCCOB/prnH:
METaJUIbl 1 HEMETAJJTbI, OKCH/IbI, OCHOBAHUS, KUCIIOTBI, COJIH;

* COCTaBIATH POPMYJIIBI BEIIECTB M0 UX HA3BAHUSAM;

* OTIPENIENATh BAJICHTHOCTD U CTENIEHb OKHCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH POPMYJIBI HEOPTAaHUYECKUX COCAMHEHHUH 10 BAJICHTHOCTSIM M CTETICHSIM OKHCIICHHUS 3JIEMEHTOB,
a TaKXkKe 3apsaM HOHOB, YKa3aHHBIM B Ta0JIMIE PaCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJICH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3NUECKUX U XUMUIECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaJUTOB ¥ HEMETAIJIOB) U MX BBICIINX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO IIEPHOAOB;

* Ha3bIBaTh OOLIME XMMUYECKUE CBOMCTBA, XapaKTepHbIE IS TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* HA3bIBAaTh OOIIME XMMUYECKUE CBOICTBA, XapaKTepHbIE IS KAKJOT0 U3 KJIACCOB HEOPTaHMUECKUX
BEIIECTB: KUCJIOT, OCHOBAHHM, COJICH;

* IPUBOJUTH NIPUMEPHI PEAKLU, NOATBEPXKJAFOIIUX XUMUUECKIE CBONCTBA HEOPraHUIECKUX BEIIECTB!

OKCHJIOB, KHCJIOT, OCHOBAHUM U COJICH;
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* ONPENEIATh BELIECTBO-OKHUCIUTEID U BELIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusIX;

* COCTaBJIATh OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIN OanaHc (U1 U3yYSHHBIX PEAKIUii) MO MPEIOKCHHBIM
CXEMaM peaKlnii;

* MPOBOJIUTH Ja00OPATOPHBIE OIBITHI, ITOITBEPKIAIOIINE XUMUYCCKUE CBOMCTBA OCHOBHBIX KJIacCOB

HCEOPTraHNYCCKUX BCIICCTB;

Boinyckuux noyuum 603MO0MCHOCHb HAYUUMbCAS

* 2PAMOMHO 0OPAUAMBCS C BEUECMBAMU 8 NOBCCOHEBHOU HCUSHUL,

* 0CO3HABAMb HE0OX00UMOCMb COONIOEHUs NPABUIL IKOI02ULEeCKU Oe30NACHO20 NOBEOCHUSs 8 OKPYICAoulell
npupooHoll cpeoe;

* HOHUMAMb CMBICI U HEeOOX0OUMOCHIb CODNIOO0EHUs NPeONUCAHUL, NPediiazaemblx 8 UHCIMPYKYUSIX NO
UCNOML30BAHUIO TEKAPCME, CPeOCme ObIMOGOU Xumuu u op.;

* UCNONIB3068AMb NPUOOPEMEHHBLE KIIOUEBble KOMNEMEHMHOCHU NPU 6bINOTHEHUU UCCTIe008aAMENbCKUX
NPOEKmMO8 NO U3YYEHUIO CEOUCME, CNOCOOO8 NOTYYEHUsL U PACNOZHABAHUSL BEUYECNE;

* Pazeueamb KOMMYHUKAMUGHYIO KOMHEMEHMHOCMb, UCNOAb3YS CPEOCmEd YCMHOU U NUCbMEHHOU
KOMMYHUKAyuu npu pabome ¢ meKCmamu y4eOHUKa u OOROJHUMENbHOU TUMePamypou, CnpagoyHbIMU
maoauyamu, nposeIsimby 20MOGHOCIb K YEANCEHUIO UHOU TMOYKU 3PEeHUsL NPU 00CYICOEeHUU Pe3YTbIMamos
BbINONHEHHOU pabomul,

* 00BEKMUBHO OYCHUBANL UHPDOPMAYUIO O BEUECMBAX U XUMUUECKUX NPOYECCax, KPUMu4ecku OmHOCUMbCsl
K NCeBOOHAYHHOU UHGOpMayuu, Hed0OPOCOBECMHOU PEeKIaMe, KACAUWECS UCNOIb308ANHUSL PA3IUYHBIX 6eUJECNE.

* 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX 3HAHULL 0151 NPAKIMUYECKOU OesiMelbHOCIU Yel08eKd,;

* ONUCKIBAMb U3YUEHHBLE 00BEKMbL KAK CUCMEMbL, NPUMEHSIS I02UKY CUCTEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCISX NEPUOOULECKOU CUCMEMbL XUMUUECKUX INEMEHMO8 OJIsL
00BSICHEHUS, U NPEOBUOCHUSL CBOUCME KOHKPEMHBIX 6CUjeCms,

* PA38UBAMb UHDOPMAYUOHHYIO KOMNEMEHMHOCIb NHOCPEeOCMEOM YeryOneHus 3HaHui 06 ucmopuu
CMAHOBNCHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NePUOOUYECKO20 3AKOHA KAK OOHO20 U3 BANCHEUULUX
3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSX HAYKU U MEXHUKU.

* cOCMAasasmeb MOAEKYIAPHbIE U NOJHbIE UOHHBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUAM,

* NPUBOOUMb NPUMEPDL PEAKYULL, NOOMBEPAHCOAIOUIUX CYUJECNBOBAHUE 83AUMOCEAIU MENCOY OCHOBHBIMU
KAACCamu HeopeanuyecKux eeujecms;

* NPOCHOZUPOBAMb PE3YIbMAMbL 8030€UCMEUs. PA3TUUHBIX (PAKIMOPOE HA USMEHEHUE CKOPOCMU XUMUYECKOU
peaxyuu;

* NPOCHOZUPOBANb PE3YIbMAMbl 8030€UCEUs. PA3IUYHBIX (PAKMOPO8 HA CMEWEHUE XUMULECKO20
pasHosecus.

* NPOCHO3UPOBAMb XUMUUECKUE CEOUCMEA BEUCCE HA OCHOBE UX COCMABA U CIMPOCHUSL;

* NPOCHO3UPOBAMb CHOCOOHOCTb 8eULCCMEA NPOSIEISIMb OKUCTUMENbHbLE UL 80CCIMAHOBUMEILHbLE

ceolicmea Cyllél’l’lOM cmenenell OKUC/IeHUS. 2J1eMeHnoe, GXOO}ZLL{L{X 8 e2o cocmae,
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* BbIAGIAMb CYUYECMBOBANHUE 2EHEMUUECKOU 83AUMOCES3U MENCOY BeUIeCMBAMU 8 PSI0Y. NRPOCHOE 8eUieCHIBO
— OKCUO — 2UOPOKCUO — COb,
* 0P2aHU308bIBAMDb, NPOBOOUMb YUEHUUECKIUE NPOEKMbL NO UCCACO08ANHUIO CEOUCIE BEULCCME, UMEIOUUX

BAOJICHOE npaKkmu4yecKkoe 3HavyeHue.

Onucanue y4eOHO-METOAMYECKOT0 U MATEPUAJLHO-TEXHUYECKOI0 olecnevyeHus

Y4yeOHO — MeTOANYECKOE 00ecIeueHue
1.IIpumepHas mporpaMma OCHOBHOTO 00ILEro 0Opa3oBaHUs 0 XUMUH (0a30BBIN YPOBEHB);

2.ABtopckas nporpamma O.C.I'abpuensina, cooTBetcTBytoas OenepansHomy ['ocynapcTBeHHOMY
00pa3oBaTeIbHOMY CTaHIAPTY OCHOBHOTO 00ILEro oOpa3oBaHUs U IOMYyIeHHAs MUHICTEPCTBOM 00pa30BaHuUs
u Hayku Poccutickoit @enepannu (O.C.I'abpuensn [Iporpamma kypca xuMuu 1ist 8-9 kiaccos
o0mieo0pasoBatenbHbix yupexaenuii / O.C.I'abpuensn. — M.: JIpoda, 2012r.).

3.Tabpuenan O. C., Ocmpoymos U. I'. HacronpHas kaura yunrens. XuMus. 9 k 1.: Mertoauueckoe nmocobue. —
M.: JIpocdha, 2010r

4. Xumus. 9 k 11.: KouTponsHble 1 ipoBepovHbie padoThl K yueoHuky O. C. ['abpuensna «Xumus. 9/ O. C.
l'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p. — M.: Ipoda, 2009r.

S.Tabpuenan O. C., Ocmpoymos U. I'. I3yuaem xumuro B 9 k i1.: Jlumaktudeckne marepuansl. — M.: brink

rroc, 2009r.

MartepuajibHO-TeXHUYECKOe o0ecneyeHue:

Hnst  oO0ydeHust ydamuxcsi OCHOBHOH INKOJIBI B COOTBETCTBMM ¢ TpeboBanusaMu DenepanbHoro
rOCYJapCTBEHHOIO 00pa30BaTEIbHOIO  CTaHZapTa HeoO0XoAuMa peaju3aunus JIesTeIbHOCTHOTO MOJXO0Ja.
JleaTenbHOCTHBIN MOAX0A TpeOyeT MOCTOSHHOM OHOphbI Mpolecca OO0y4eHHs XMMHUM Ha JEMOHCTPAL[MOHHBIN
9KCHEPUMEHT, NMPAKTHYECKUE 3aHSITHUS W J1a0OPaTOPHbIE ONBITHI, BHIIONHSAEMBbIE ydammmucs. KaOuner xumun
OCHAINEH KOMITIEKTOM JEMOHCTPAIIIOHHOTO W J1a00opaTopHOro 000pyIOBaHUS M0 XUMHH JUISI OCHOBHOM IIKOJEI.
B kabuHere XUMHM OCYIIECTBISIOTCS KaK YpOdHas, Tak M BHeypouHas (opMbl yueOHO-BOCIIUTATEIBHOM
JesTeNbHOCTH ¢ ydanumucs. OcHameHne B OOJbIIel 9acTu cooTBeTcTBYeT [lepeuHio o6opynoBanns KaOMHeTa
XUMUHU ¥ BKITIOUAET Pa3IMIHBIC THITBI CPEACTB 0OydeHHs. BombInyto 9acTe 000pyI0BaHMUS COCTaBISIOT YIeOHO-
MpaKTUIecKoe U yueOHo-1abopaTopHoe 000py/JI0BaHKE, B TOM YHCIIE KOMIUIEKT HATYPaIbHBIX 00BEKTOB, MOJIEIH,
npuOOpPEl M MHCTPYMEHTHI IS TPOBEJICHUS JIEMOHCTpAIMA W TPAKTHYECKUX 3aHSATHH, JEMOHCTPal[MOHHBIC
TaOJNIIBI, BUJICO, MEJA OCHAI[CHHUE.

Hamypanvusie 00vexkmuot

HaTypaHBHI)Ie O6LGKTBI, HCIIOJIb3YEMBIC B OGy‘IGHI/II/I XUMHH, BKIOYAKT B ceOst KOJUICKIIUM MHUHEPAJIOB U
TOPHBIX MOPO/I, METAJUIOB M CIIAaBOB, MUHEPAIBHBIX YI00OPEHUil, IIIaCTMACC, KayYyKOB, BOJIOKOH H T. 1.

O3HakoMJICHHE y4amuxcsi ¢ 00pa3maMy UCXOJHBIX BEIIECTB, MOTYIMPOIYKTOB U FOTOBBIX M3/IEIUI MO3BOJISET
MOJYYHUTh HArsIIHOE MpeACTaBIeHHWE OO0 JTHX Marepuanax, WX BHEUIHEM BHUAE, a TaKkKe O HEKOTOPBIX

(U3NIECKUX CBOHCTBAX.
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Xumuueckue peaxmuewl U Mamepuavl
OOparieHre cO MHOTHMH BEIIECTBAMHU TPEOYeT CTPOroro COOJIOJCHUS TpPaBUI TEXHUKH O€30MacHOCTH,
OCOOCHHO TPH BBITIOJHCHUU ONBITOB CaMHUMM ydYalluMHUCs. Bce HeoOXOAuMbIE Mephl NpPEJ0CTOPOKHOCTH

YKa3aHbl B COOTBECTCTBYIOIIMX NOKYMCHTAX U MHCTPYKIHAX.

Xumuueckan nabopamopnas nocyoa, annapamasl u RPUGOpsL

XuMudeckas TOCyAa TMOApa3ieisieTcs Ha [JBE TPYNNbl: IS BBIIOJHEHHS ONBITOB YyYAIIUMHUCA W
JIEMOHCTPAIIMOHHBIX OTIBITOB.

[Ipubopkl, ammapaThl W YCTaHOBKH, HWCIIONB3yeMble HA YPOKaX XHMHH, [OIPA3AENAIOT Ha OCHOBE

IMMPOTCKAOIIUX B HUX q)I/I3I/I'-ICCKI/IX 1 XUMHYCCKHUX .

Mooenu

OOBeKTaMu MOJICTIMPOBAHUS B XUMUH SIBJISIFOTCS aTOMBI, MOJICKYJIbI, KPUCTAILITHI.

B mpenonaBaHMKM XWMHU HCIONB3YIOTCS MOJENM KPHCTAUIMYECKUX PEMIETOK anmasa, rpadura, Ccepshl,
¢docdopa, okcuna yriepona(ly), moBapeHHOH conM, Jbla, WOAA, JKee3a, MeJAd, MarHus, HaOOpbl MOEICH
aTOMOB JIJISl COCTABJICHUS IIAPOCTEPIKHEBBIX MOJIENICH MOJICKYII.

Yueonvie nocooun na newamnoii ocnose

B mnpomecce oOydyeHHMsS XMMHUM WCIOJB3YIOTCSA CICAYIONIME TaOMMIBI IOCTOSHHOIO 3KCIIOHUPOBAHUS:
«[lepuomuueckas cucrtema xuMmuueckux snmementoB .M. MenaeneeBa», «Tabmuia pacTBOPUMOCTH KHCIIOT,
OCHOBaHUU U coliei», «IICKTPOXUMHUICCKUN PsiJT HAMPSHKSHUH MeTauioBy, «KpyroBopoT BEIECTB B MPHUPOICH
U JIp.

st opraHu3aiMu CaMOCTOSTEJIBHOM paboThl OOYYaIOIIMXCS Ha YpOKax HCIONb3YIOT Pa3HOOOpa3HbIC
JUIAKTUUECKUE MaTepUalbl: TETPAad HA TICUATHOW OCHOBE WJIM OTJCNIbHbIC paboune JIUCThI — HMHCTPYKIINH,
KapTOYKM C 3aJaHUSAMH PA3HOM CTENEHH TPYMHOCTH JJI HM3YYCHHs] HOBOTO MaTepualia, CaMONPOBEPKU H

KOHTPOJIAA 3HAHUHU ydamiuxcs.

st obecriedeHus 6€30MacHOTO TPyla B KaOMHETE XUMUHM UMEETCS:
®  [IPOTUBOIOXAPHBIA UHBEHTAPh
® anTedky ¢ HabOpOM METUKAMEHTOB M IIEPEBA30UHBIX CPEJICTB;
® UHCTPYKIHIO I10 paBHiIaM 0€30MacHOCTH TPYAA A 00Y4aOIIUXCs

® XypHaJl perucTpali MHCTPYKTAa)XXa 110 IIpaBUJIaM 0e30MmacHOCTH TpyAaa.
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Xummsa 9 Knacc

Ne Tembl ypoKa JlaGoparopHbie Jom. [JaTta
n/n OMBITBI 3agaHuA | nnaH daKT
Beenenne. O01mas xapakTepuCTHKa XUMHUUECKUX
3JIEMEHTOB U XUMHUUYECKUX peakiuil. [lepuonnueckuit
3aKOH M EPHOINYECKAs CHCTEMa XUMUYECKHX
anemenToB [|.1.Menneneera. (104.)

1. [epuonuueckuii 3akoH u [leprnoanyeckas cucrema /. | . JIad.onbIT: §3 109

U. Menpeneesa B cBeTe yUSHHSI O CTPOCHUH aToMa 2.MopaenupoBanue
MOCTPOCHHUS
Ilepuoanueckoit
cucremsl . 1.
Mengeneesa

2. XapakTepHUCTHKa XUMUYECKOT0 DJIEMEHTA Ha §1 309
OCHOBAaHMM €ro nojoxeHus B I[lepuoanyeckoil cucreme
M. . MenneneeBa

3. Knaccudukarus XuMUIeCKUX COeAMHEHUH, 81 809
HOMEHKJIATypa BEIIECTB.

4-5 CBolicTBa OKCHIOB, KMCIIOT, OCHOBAHUH M COJICH B §2 1009
CBETE TCOPUH DJICKTPOIUTUUECKON IUCCOIUALINH H 1509
OKHCJICHHSI-BOCCTAHOBJICHUS

6 AmboTepHbIe OKCUABI U THAPOKCHUIBI JIa6.onbIT: §2 17 09

1.Ilomyuenue
THIPOKCHU/IA INHKA U
UCCIIEJOBAaHNE €ro
CBONCTB

7. XuMudeckasi opraHu3aliisl )KUBOW U HEXKUBOH 84 22 09
HPUPOIBI

8. Knaccudukamus XuMU4IecKuX peakiuii o pa3nudHbiM | Jlab. onbIThI:3. §5 24 09
OCHOBaHUSIM 3amMeleHue Kenezom

MEeJIi B pacTBOpe
cynbbara meau (1)
9. [lonsTre o0 ckopocTH JIa6. OnbIThI:4. §5 29 09

XUMUYECKOHN peakiyu

3aBHCHMOCTD
CKOPOCTH
XUMHYCCKOH
peaKIuy OT TIPUPOJIBI
pearupyrommx
BEILIECTB Ha IIpUMeEpe
B3alMO/ICIICTBUU
KHCJIOT C METaJIJIaMH.
5. 3aBHCUMOCTb
CKOpOCTHU
XUMHYECKOMN
peaKIuu OT
KOHIIEHTpaluu
pearupyronmx
BEIIIECTB Ha IIPUMeEpe
B3aHMOJICHCTBUS
IIUHKA C COJITHOH
KHCIIOTOM pa3in4yHOM
KOHIIEHTpaiuu. 6.
3aBHCUMOCTH
CKOPOCTH
XUMHYICCKOM
peaKIuu OT
IUIOLIA 1
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CONPUKOCHOBEHUS
pearupyronmx
BEIIECTB.
7.MopenupoBaHue
«KHIISIIETO CIIOS.

8. 3aBHCUMOCTH
CKOpOCTHU
XUMHUUYECKOMN
peaKITiH OT
TeMIIepaTyphl
pearupyromumx
BEIIIECTB Ha IIPUMEpe
B3aUMOJICHCTBUS
okcuma meau( 1) ¢
pacTBOPOM CEpHOMU
KHUCJIOThI pa3InyHON
TEMIIEPATYPEI

10.

Karanuszatopst

JIa6.onbITHI: 9.
Paznoxenue
MEPOKCHIA BOAOPOIA
C TIOMOIIIBIO OKCHIA
mapranna (IV) u
katanassl. 10.
OO0OHapyx)eHHe
Karanasbl B
HEKOTOPBIX
MUIIEBBIX
MPOAYKTaX.

11. Marnbuposanne
B3aUMO/JICHCTBUS
KHCJIOT C METaJJlaMu
YPOTPOIIMHOM

§6

110

11.

KonTpoabnas padoraNel
o teme «BBexeHue»

610

Tema 1. MeTamabi(174.)

12.

ITonoxxeHue 3nemMeHToB-MeTaioB B [lepuoanyeckoit
cucreme J1. . MenneneeBa 1 0COOCHHOCTH CTPOCHUS
nx atoMoB. Pu3nyeckue cBOMCTBAa MeTAIUIOB. CIIIaBhI

§7,8,9

810

13.

XHUMHUYECKHE CBOMCTBA METAIIIOB

JIa0. ONbBITHI.

12.B3aumonericTBue
PacTBOPOB KHCJIOT U
coJIeli ¢ MeTaIaMHu

§10,11

1310

14.

Mertaimisl B ipupoze. O0mue crocoobl ux
[IOJIy4YEHHUS

JIa6. onbiThI: 13.
O3HaKOMIIEHHE C
pynamu xemnesa 14.
OxpamrBanue
IJITAMEHU COJIIMHU
IIEJIOYHBIX METAJUIOB

§12

1510

15.

Perienue pacyeTHBIX 33/1a4 C MOHATHEM MACCOBASL OOJISL
861X00a NPOOYKmMa

PacuyeTHrIe 3a7aun
10 YPaBHEHUSAM
XHUMHYECKHUX
peakiuu,
MPOTEKAIOLIUX C
Y9aCTHEM METAJIIIOB
H UX COCTUHCHMI

2010

16.

Ilonsarue o KOppO3uu MCTAJIJIOB

Kopposus merannos
1 cioco0bI OOPBLOEI ¢

§13

2210
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Hel
17. [lemouHBIEe METAITBL: 00IIAs XapaKTEePUCTHKA §14 2710
18. CoeauHenus IEJIOYHBIX METAIOB §14 2910
19. I1lemrouHO3EeMENBHEBIE METAIIIBI: 00IIas §15 1011
XapaKTEePUCTHKA
20.. | CoequHeHN LIETOYHO3EMENBHBIX METAIIIOB JIa0. onbIThI: 15, §15 12 11
BzaumoeiicTBue
KaJbLsA ¢ BOOOH. 16.
ITonyuenue
TUIPOKCH]IA KaTbIIHS
M HCCIIEIOBAHUE €TI0
CBOMCTB
21. AOMUHUI — IEpeXOAHBIN d1IeMeHT. Du3nyecKue u §16 17 11
XHMHMYECKHE CBOMCTBA amoMuHus. [lonyuenue u
MIPUMEHEHHUE aATFOMUHUS
22. CoenrHEHUS AMFOMUHUS — OKCHJ| ¥ THIPOKCH]I, UX JIa6. onpITel: 17. 11 §16 1911
am(pOTEepHBIN XapaKTep. ONyYeHUEC
THAPOKCHIA
AFOMHMHUSA U
HCCIEI0BAHUE ET0
CBOMCTB.
23. IIpakTuyeckas padora Nel. OcymiecTBiieHue 2411
I[ENOYKH XUMUYECKUX PEBpaIleHUi
24, Kenezo — anement VIlIrpynmnber mo6boyHOM mOArpyIIIHL. §17 2611
dusnyeckre U XUMHYECKHUE CBOMCTBA XKeje3a.
HaxoxneHue B mpupoge.
25. CoenuHenus xeuesa +2,+3 UX KaYeCTBEHHOE JIa0. onbITeI: 18. §17 112
onpeneneHue. [ eneTndeckue psaer e 2y Fe™, B3aumopelicteue
JKeJie3a ¢ COJSHOM
KHCIOTOH. 19.
[Tonyuenue
THJIPOKCHJIOB JKeye3a
(D u (1I)
M3y4eHUE X
CBOMCTB.
26. IIpakTuyeckass padora Ne2 312
IlonyyeHue u cBOWMCTBA COEAMHEHUI METAJIIOB
27. IIpakTuyeckas padora Ne3 Pemenue 812
JKCIIEPUMEHTAIBHBIX 33J1a4 Ha pacliO3HaBaHUE U
MOJIy4EHUE COCTUHEHUI METaJIJIOB
28. KonTpoabnas padora Ne2 o teme «MeTtamib» 10 12
Tema 3. Hemertayibi( 284.)
29. OO6mras xapaKTepuCTHKa HEMETAIIOB §18 1512
30. OO01e XMMUYECKUE CBOMCTBA HEMETAJLIIOB. §18 17 12
Hemerasl B npupojie U CocoObl MX MOTy4YeHUs
31. Bonopon JIa0. onbIThl: 20. §19 2212
[Tosyuenue u
pacro3HaBaHHe
BOJIOpOaA
32. Boga JIa0. onbIThI: 21. §20,21 | 2412

HccnenoBanue
TTOBEPXHOCTHOTO
HATSOKCHUS BOJBL.
22. PactBopenue
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MepMaHraHaTa Kajaus
HJIM MEIHOTO
Kyropoca B Boze. 23.
I'mppartanus
00€3B0KEHHOTI'O
cynedara memu (1I).
24, Nzrorosnenue
TUIICOBOTO
oTIievaTka. 25.
O3HaKOMIICHUE C
KOJUIEKIIUEeH
OBITOBBIX (DHITETPOB.
26. O3HaKOMJIEHHE C
COCTaBOM
MHHEPaJIbHOU BOJBI

33. ["anorensl: o0mmas xapakTepUCTHKA §22 2912
34. CoennHeHns TaJIOTEHOB JIa0. onbITbI:27. §23,24 1201
KauecTtBennas
peakuus Ha
raJlOreHU-HOHBI
35. IIpakTuyeckas padora Ned4 Pemenue Pemenwne 1401
IKCIEPUMEHTANBHBIX 3afa4 1o Teme «[loarpymmna 9KCIIEPUMEHTATBLHBIX
TaJIOTeHOBY 3aja4 1o TeMe
«loarpynna
rajJoreHoOB»
36. Kucnopon JIa6. onbIThI: 28. §25 1901
[Tonyuyenue u
pacro3HaBaHue
KHCJIOpoJia
37. Cepa, ee pu3nueKre 1 XUMHUECKHE CBOWCTBA JIa6. ombIThI:29. §26 2101
I'openue ceprl Ha
BO3/IyXE U B
KHCJIOpOJie
38. CoenuHeHus cepbl §27 26 01
39. CepHas KHCIIOTa KaK JIEKTPOIIUT U €€ COJIN JIa6. ombiThI: 30. §27¢c197 | 2801
CaoiicTBa
pa30aBiICHHO
CEpPHON KUCIOTHI
40. Cepnas kuciora Kak okucinutens. llomydenne u Cepnas xucnora kak | §27 c197 | 2 02
NPUMEHEHUE CEPHON KUCIIOTHI OKHCITUTEb.
IIpousBoacTeo
CEpPHOU KUCIOTHI U
ee MpUMEHEeHNe
41. IIpakTuyeckas padora Ne5 Pemenne Pewenne 402
9KCIEpUMEHTANBHBIX 3a1a4 o Teme «lloarpymnma 9KCHEPUMEHTAIBHBIX
KHCIIOPOJIa» 3aja4 10 TeMe
«IToarpynna
KHCJIOPOa
42, A30T ¥ ero CBOMCTBa §28 902
43. AMMHaxk u ero coequaenus. Coau aMMOHHUS JIa0. onbIThel: 31. §29 1102

Nsyuenue cBoiCTB
aMMmuaka. 32.
Pacno3naBanue
COJICH aMMOHMS
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44, Oxcusl azora §31 16 02
45. | A30THas KHCJIOTa KaK 3JIEKTPOJIUT, e€ MPUMEHEHHUE JIa6. onbiThI: 33. §31 18 02
CsoiicTBa
pazbaBieHHO
a30THOM KHCJIOTBI
46. A3OTHas KUCIIOTa KaK OKUCIUTENb, €€ TIOIyYCHHE JIa0. onbITel: 34. §31 2302
B3anmopeiictBue
KOHIIEHTPUPOBAHHOM
a30THOU KHUCJIOTBI C
MEJIbIO
47. ®dochop. Coenunenus pocdopa. [Tonstre o JIa6. onbiThI: 35. §32 2503
(hochopHbIX yroOpeHusx I'openne dochopa
Ha BO3/IyXEC U B
kucnopoze. 36.
PacnioznaBanue
dhochatos
48. Yraepon JIa6. onbIThI: 37, §33 203
T'openue yrias B
KHCJIOpOJIe
49, Oxkcusl yriepoja §34 403
50. VronpHas KAUCI0Ta U €€ COJIH. JIa6. onbIThI:38. §34 903
JKecTkocTh BOJIBI U cITOCOOBI €€ yCTpaHEHUS ITonyuenue
YIOJIBHOW KUCIIOTHI U
H3yUYeHHE e
cBOicTB. 39.
Ilepexon
KapOOHATOB B
TUIPOKapOOHATEI.
40. Paznoxenue
rUIIpoKapOoHaTa
HATpUs
51. | Kpemuwuii §35 1103
52. CoenrHEeHUST KPEMHHUS JIa0. onbIThI:41, §35 16 03
[Tonyuenue
KPEMHEBOW KUCIOTHI
U U3yUYCHHE ee
CBOMCTB
53. CunukaTHasi IPOMBIIIJIEHHOCTb §35 18 03
54. IpakTnyeckas padora Ne6 Ilonyuenue, cobupanue u 2303
pacrio3HaBaHUe ra3oB
55. O06o06mieHune o teme «Hemetammb» 104
56. KonTpoabhas padora Ne3 o reme «Hemeramib» KouTpoinb 604
MPEIMETHBIX U
METanpeIMETHBIX
y49eOHBIX JeHCTBUN
10 TeMe
«Hemeramms
Tema 5. O60011eHNe 3HAHNI IO XUMHUH 32 KypC
OCHOBHOM IKO0JbI (104.)
57. Ilepuoamuecknii 3akoH u [leproamueckas cucrema /. §36 8 04
. MenpeneeBa B CBETE TEOPUM CTPOEHUSI aTOMa
58. 3aKOHOMEPHOCTH §37,38 | 1304

U3MCHEHUS CBOMCTB 3JIEMEHTOB U UX COCIUHECHUI B
MIEPUO/IaX M TPYMIIax B CBETE MPEJCTABICHUH O
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CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUCHHE
Tlepronueckoro 3aKoHa

59. Buibl XHMHYECKUX CBSI3CH U TUIIBI KPUCTAIIHIECKHX §39 1504
penieTok. B3anMoCBsI3b CTPOCHHS M CBOMCTB BELIECCTB
60. Knaccudukarnus 8§40 2004
XMMHYECKHUX PEaKIHi 110 PA3INIHBIM ITPU3HAKAM.
61. CKOpOCTb XUMHUUYECKUX PeaKIfi MosT §5 | 2204
62. Knaccudukanus HeopraHW4ecKuX BEIIECTB 27 04
63. CBolicTBa HEOPraHUUYECKUX BEUIECTB 29 04
64. I'enetnueckue 405
psIBI MeTalIa,
HEMeTaJlUIa ¥ IIePEX0JHOTO MeTalia
65. Konrpoannas pa6ora Ned 6 05
66 - | Peseps 1105
68 14 05




