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[HOACHUTEJIbHAA 3AITNCKA

Pabowas mporpamMma Mo XHMMHH COCTaBJIIEHA B COOTBETCTBHHM C (elepalbHbBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIETO
oOpa3oBaHus, 0J00PEHHBIM COBMECTHBIM pelieHueM kosuierun MunoOpazoBanuss Poccum u Ilpesummyma PAO ot 23.12.2003 r. Ne 21/12 wu
YTBEp)KJIEHHBIM mpukazoM MwuHoOpHaykn P® ot 05.03.2004 r. Ne 1089 m mpumMepHO#l mporpamMMmbl OCHOBHOTO o0miero o0pa3oBaHusi (ITUCHMO
JlenapTaMeHTa TOCyJapCTBEHHOW TIOJIMTHKH B 00pa3oBannu MuHoOpHayku Poccun ot 07.07.2005r. Ne 03-1263)

3a ocHOBY paboueil mporpaMMmsbl B3sTa Iporpamma Kypca xumuu aias 8-11 kmaccoB oOmieoOpaszoBarenbHbIX yupexaeHuit (aBrop H.H.[Mapa),
pekoMeHoBaHHas JlemapramMmeHTOM 00pa3oBaTeNbHBIX TMPOrpaMM H  CTaHIApTOB o0miero oOpa3zoBanuss MunuctepcTBa oOpazoBaHusi PO,
omybnmkoBanHas wm3natenbcTBOM «lIpocBemenne» B 2008 romy (I'apa H.H. IIporpammsl o0meoOpa3oBaTenbHBIX yUpexaeHUH. Xumus.- M.:
[Tpoceemenue, 2008. -56c¢.).

Pabouyas mporpamMmma MokeT ObITh peanu3oBaHa B 9 kimacce (2 cTymeHb, OCHOBHOE oOlnee oOpa3oBaHHe, 00IcOOpa30BaTEIbHBIN YPOBEHBD).
Vyeonuku nmuaun [.E.Pynsurtuca.

B paGoueii mporpaMme HalUIM OTPaKEHHE LENU M 3aa4d W3Yy4YCHUS XMMHH Ha CTYIIEHH OCHOBHOTO OOIIEro oOpa3oBaHMs, W3JI0’KCHHBIC B
MOSICHUTEIBHOM 3anucke [IpuMepHOoii MporpaMMBbl MO0 XUMUH.

HN3yvyeHue XuMUM B OCHOBHOM IIKOJIe HANIPABJIEHO HA JOCTHKEHHE CJIeTYIOIIUX esIe:

e OCBOEGHHEBAKHEHIIMX 3HAHUI 00 OCHOBHEIX MOHATHAX U 3aKOHAX XUMHUH, XMMHYECKOH CHMBOJIUKE;

e OBJIaJleHHe YMeHHSIMH HAOTI01aTh XUMUYECKUE SBJICHUS, TPOBOJUTh XUMUUECKHH IKCIIEPUMEHT, IPOU3BOANTH PACUeThl HA OCHOBE XHMHUYCCKUX
(hopMyI1 BEIIECTB M YpaBHECHUN XUMUYECKUX PEAKIUH;

e pa3BHTHe TIO03HABATEIbHBIX HWHTEPECOB M HWHTEUICKTYaJbHBIX CIIOCOOHOCTEH B TIPOILIECCE IPOBEACHHS XHMHUYECKOTO SKCIEPUMEHTA,
CaMOCTOSITEIIPHOTO MPUOOPETEHUS 3HAHUH B COOTBETCTBUH C BO3HUKAIOITUMU YKM3HEHHBIMU IOTPEOHOCTSIMHU;

¢ BOCIHHMTAHHME OTHOIICHUS K XHUMHH KaK K OJHOMY U3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB E€CTECTBO3HAHUS M DIIEMEHTY OOIIeYeIOBEYECKOM
KYJIBTYpBI;

¢ MNpUMeHEHHe MOJIyYeHHbIX 3HAHMI M yYMeHHUiil /i1 0e30MacHOTO MCIOJIb30BAHUS BEIIECTB M MAaTEpUajoB B OBITY, CEIbCKOM XO3SICTBE U Ha
MIPOU3BOJICTBE, PEIICHUS] MPAKTUYECKUX 33J1a4 B MOBCEIHEBHOM JKU3HU, NMPEAYNPEKICHUS SIBJICHUN, HAHOCSIIMX BpEI 3J0POBBIO0 YEJIOBEKA U
OKpYKaroLlen cperie.

O0mas xapakTepucTHKA y4e0HOr0 mpeamera

Becs TeOpeTI/I‘{CCKI/Iﬁ Marepual KypCa XHMHU JI OCHOBHOM IIIKOJIBI CTPYKTYUPOBAHIIO IIECTHU onoxam: Memoowl nosznanus seulecmes u
XUMUYECKUX S6eHUU. 9KCI’l€pMM€Hma]Zbel€ OCHO6bl Xumuu, Beu;ecmeo; Xumuueckas peaxkyus; 3ﬂ€M€Hmaprl€ OCHOBbl HQOPZCZHMQQCKOIZ xumuu,
Hepeoﬁaqaﬂbele npedcmaeﬂenuﬂ 00 opeanu4decKux eeujecmedax, Xumus u orIcU3Hb. Coz[epxcaHHe OTHUX y‘{e6HLIX OJIOKOB B ABTOPCKUX IIpOorpaMMax
HaIlpaBJICHO Ha JOCTUKCHHUC LeIe XUMUYECKOTO O6pa3OBaHI/IH.



B kypce 9 kiacca yuyammuecss U3y4aroT TEOPHIO JIEKTPOJUTHYECKON TUCCOIMAINY, OKHCIUTEIHHO — BOCCTAHOBUTEIBHBIC PEAKIIMH, HEKOTOPbIC
BOMPOCHI 00IIeH XUMHUH (3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaKIHii), yrIIyOstoT 3HaHus 1o TeMe «CTpoeHue aToMa U MepHOANYECKUN 3aKOH
J.N.MenpneneeBay Ha HpHUMEpE XapaKTEPUCTHK IOATPYII HEKOTOPHIX 3JIEMEHTOB. lIpojorrkaercs W3ydeHHE OCHOBHBIX 3aKOHOB XUMHH (3aKOH
ABorazapo), oTpabaThIBAIOTCSI HABBIKM B BBHIMOJHEHUH TPAKTUYECKUX PAa0OT M PEHICHWH KaYeCTBEHHBIX M PACUETHHIX 3amad. PakToJOrHuYecKas 4acTh
MpOrpamMMbl BKITIOYAET MEPBOHAYAIBHBIE CBEICHUS 00 OPraHMYEeCKHUX BEIIeCTBaX. YUEOHBIH MaTepuall 0TOOpaH TakuM 00pa3oM, 4TOOBI MOXKHO OBLIO
OOBSICHATh Ha COBPEMEHHOM M JIOCTYITHOM ISl YYaIINXCsl YPOBHE TEOPETUUYECKHUE TOJIOKECHHUS, H3y4aeMble CBOMCTBA BEIIECTB, XUMUYECKUE TPOLIECCHI,
MIPOTEKAIOIINE B OPTAaHUYECKOM MHpE.

[Ipu coctaBiennn paboueit mporpaMMbl UCIIOIb30BAJICSA YIEOHO-METOIMUECKHI KOMITJIEKT.

Jna yyumena:

1. Bpeiirep JI.M. Xumus. 9 kacc: KOHTPOJBHBIC M CAMOCTOSTEIbHBIC pa0doThI, TecThl /JI.M.Bpeiirep. — Bosrorpan: Yaurens, 2006

2. Tapa H.H. [Iporpammsl 00mieo0pa3oBarenbHbIX yapexaeHuii. Xumus. — M.: [Ipocsemenue, 2008. -56¢.

3. T'apa H.H. Xumus. KoutposbHbie 1 mpoBepounbie padoTsl. 8-9 knaccsl / H.H.I'apa. — JIpoda, 2004.
Mna ywawguxca:
Pymsutuc I'.E. Xumusi: seopran. xumust. Oprad. xumus: ydeOHUK st 9 kI oOmeoOpazoBatenbHbix yupexaenuit/ I'.E Pymuruc, @.I
®denpaman.- 12-e u3a., nepepad. - M.: [Ipocsemenue, 2008.-191c.

MULTIMEDIA — noaaep:xka npeameTra:

Bupryanpnas mkona Kupwa u Medoaus. Ypoku xumun. 8-9 knaccel. — M.: OO0 «Kupuin u Medoamii», 2004
2. JleMOHCTpaIMOHHOE MOypoYHOe anupoanue. Oomas xumus. — Bonrorpaa: u3garenbctBo «Yuurenby, 2007

=

PaGovas mporpamma paccumtana Ha 704acoB B 9 kiacce, U3 pacuera - 2 ydeOHBIX 4Yaca B HEIENI0, U3 HUX: JUIS IPOBEACHUSI KOHTPOJIBHBIX - 4
yaca, TPaKTHYECKUX paboT — 6 yacos.

[Ipeobnanarommmu hopMamMu TEKYIIErO KOHTPOJIS 3HAHUN, YMEHHI W HABBIKOB SIBIISTIOTCSI CAMOCTOSITEIBHBIC M KOHTPOJIbHBIE Pa0OTHI, Pa3JIUYHbIC
TECTOBBIC (DOPMBI KOHTPOJISL.

[TpomexxyTodHast aTTeCTalus U UTOTOBasi KOHTPOJIbHASE pab0Ta MPOBOIUTCS COTJIACHO JIOKATHHOMY aKTy 00pa30BaTeIbHOTO YUPEKICHHUS B opMe
TEKCTOBBIX MTUCBMEHHBIX Pa0OT.

[Ipu opranuzanuu y4eOHOTO Ipolecca HMCIOJB3YIOTCS CleAyronme (GOpMbl: YPOKH U3Yy4YCHHs HOBBIX 3HAHHM, YPOKM 3aKPEIUICHUS 3HAHHI,
KOMOMHHUPOBAHHbBIC YPOKH, YPOKH OOOOIICHUS M CHUCTEMAaTH3allud 3HAHWW, YPOKH KOHTPOJIS, MPAKTHYECKHE PabOThI, a TAKXKE COUCTAHHWE YKa3aHHBIX
dhopwm.

Pacmipenenenue 4acoB 1o TeMaM COCTaBIEHO MO aBTOPCKO porpamme.

Pe3epBHOE Bpems HCTIONB3yeTCs CAEAYIOMIMM 00pa3oM: Tak KaK COTJIACHO aBTOPCKOM MporpaMMe Ha U3ydeHue Kypca XuMuu B 9 kimacce
npenycMoTpeHo 70 4acoB, a coriacHo 0a3ucHOMY IaHy v akTruecku ux 68, To 2 yaca pe3epBHOTO BPEMEHU U UCIIOIB3YETCS B 3TOM CIIydae.

dopmynHpoBKa Ha3BaHUI U TEM — COOTBETCTBYET aBTOPCKOI MporpaMMme.

Bce nemoHcTpanmu, 1a00paTOpHBIE OMBITH M MPAKTUYECKHE 3aHATHUS B3sAThI U3 [I[puMepHOil mporpaMMel.

Ha ocHoBanuu Toro, uto pabodas mporpamMma Oblja cocTaBjieHa Ha ocHOBe [IpuMepHOil mporpaMmMbl OCHOBHOTO 00111ero oOpa3oBaHus U
aBTOPCKOM, ObLTH BHECEHBI CIEAYIOIINE H3MEHEHUS:

B IPUMEPHYIO: BKIFOUYEHHI (B35ThI U3 aBTOPCKOH MPOTrpaMMBbl)



1. l'unponus coneit

2. MuHepanbpHbIe YI0OpeHHS

3. Crexio. Llement

4. Auetwmien. [luenoBbie yriaeBogopoabl. [IoHATHS 0 HUKIUYECKUX YTIIEBOIOPOIAX

5. [IpupogHBIE NCTOYHUKH YTIICBOIOPOJIOB, UX 3HAYUMOCTB. 3aluTa aTMOC(HEPHOTO BO3/IyXa OT 3arps3HEHUH.

HopmaTuBHBbIe IpaBoBbIe JOKYMEHTHI, HA OCHOBAHHHU KOTOPBIX pa3padoTana padouasi nporpaMmma:

e 3akoH PO «O06 obpazoBanum» Ne 273-D3 ot 29.12.2012 .

e [lIpuka3 MunucrepcrBa oOpasoBanus u Hayku Poccuiickoit ®enepanun (MunoOpaayku Poccun) ot 31 mapra 2014r. Ne253"O06 yrBepxaeHUU
(dbenepanbHBIX TIEpeUYHer yueOHHWKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K MCIOJb30BaHUIO B 00pa30BaTEIBHOM Ipoliecce B 00pa3oBaTEIbHBIX
YUPEXKJIEHUAX, PEATU3YIOIINX 00pa3oBaTeIbHbIE MPOrpaMMBbl 00IIET0 00pa30BaHus M UMEIOLUX FOCYIapCTBEHHYIO aKKpEIUTAIIHIO;

o ®denepanbHbIH KOMIIOHEHT rOCY/IapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa, yTBepkIeHHbIH [Iprukasom Munobpazosanus PO ot 05. 03. 2004
romaa Ne 1089;

e [Ipumepnas mporpamma Kypca rmo xumun is18-9 kimaccoB (00meo0pazoBaTeNbHBIN YPOBEHB), peKOMEH0BaHHAss MuHOOpazoBaHus U Hayku PO.

e VYueOubrit miad mkoJsl Ha 2014-2015 yueOnblii ro.

Jlannas paGoyasi mporpamMma pa3zpadboTana Ha ocHOBe DefepaabHOTO 00pa30BaTEIHPHOTO CTaHAAPTA CPEAHETO (ITOTHOTO) 00IIero 00pa3oBaHus IO
xumMun (0a30BbIN ypoBeHb). PabGodas mporpamma cocraBiieHa Ha ocHOBe «lIporpammer 00mieo0pa3oBaTeNbHBIX yUpexkAcHUN. XuMus 8-9 Kiacchl.
O6meoOpazoBarensHblil ypoBeHb» H.H.I'apa. M.: [Ipocsemenue, 2011 rox.

[Tporpamma cooTBETCTBYET TpeOOBaHMIM 00pa30BaTEIBHOIO CTaHaapTa 1o npeamery 2004r.

®opMBbI OpraHu3anuu 06pa3oBaTeIbHOr0 Mpomecca.

TpaauuMOHHBIE YPOKH, YPOKH C HCIOJB30BAaHMEM 3JIEMEHTOB pa3BUBAIOIIECTO, MPOOJIEMHOT0, WHTETPUPOBAHHOTO,MOYITBHOTO OOYYCHHUS, YPOKH
cnpumernenneM WKT,ypoku-lekiuu, ypoKu-ceMHHAphl, padoTa C TeCTaMH, 3BPUCTHYECKas Oecella, MPAKTUKYM II0 PEIICHUIO 3ajad, J1abopaTOpHBIN
MPAKTUKYM.

Buabl 1 popMbI KOHTpOJIA.

Bunpl: Texymumii, nepuoauueckuil (TeMaTu4eckuii), UTOTOBbIH, CAMOKOHTPOJIb.
@DopMbI KOHTPOJIS: YCTHBIM U MUCbMEHHBINA, (POHTAIBHBIN Y MHAWBUYaIbHBIM.
KonTtposnsHsie paboTsl — 4

IIpakTuyeckue paboTel — 6

JIaGopartopHsle - 5



Y4yeOHo-MeToANYeCKHUIl KOMILIEKT VISl 00y4aroIuXcs.
[Tpu cocraBienun paboueil mporpaMMbl HCIIOIB30BAJICS YUEOHO-METOANYECKUN KOMILICKT.
Jna yyumena:
1. Tapa H.H. [Iporpammsl o01ieo6pa3oBarenbHbIX yupexaeanid. Xumus. — M.: [Ipocsemenne, 2008. -56¢.
2. Tapa H.H. Xumus: ypoxu B 8 ki1.: [locobue ans yunurens. — M.: [Ipocsemenne, 2008. — 11 c.
3. T'apa H.H. Xumus. Koutponbhsie 1 npoBepounsie padotsl. 8-9 knaccel / H.H.I'apa. — JIpoda, 2004.
Jna ywawguxca:
1. Pymsutuc I'.E Xumwust: Heopran. xumus: yaeOHHK st 8 k1. obmieoOpa3oBarenbHbix yupexaenuit/ I.E Pymsuruc, ©.I' ®enpaman.- 12-e m3n.,
uctnp. - M.: [Ipocsemenue, 2008.-176c¢.
MULTIMEDIA - nonaep:kka npeamera:
1. Buptyansnas mkona Kupumia u Medoaus. Ypoxu xumun. 8-9 xinacesl. — M.: OO0 «Kupwut u Medoauiiy, 2004
2. JleMOHCTpaIioHHOE MOYpoyYHOe ITaHupoBanue. O0mias xumusi. — Bonrorpan: u3maatenbeTBo «Yuntenby, 2007

TPEBOBAHHMA K YPOBHIO ITOAT'OTOBKHU BBIITYCKHUKA

B pesynbpraTe nzydenust xumuu B 8 - 9 Kaccax y4eHUK JOJIKECH3HATH/TIOHUMATD:
XUMUYECKYI0 CUMBOJIUKY. 3HAKH XUMUUECKHX IEMEHTOB, GOPMYJIbl XMMHUUECKUX BEIIECTB U YPaBHEHUS XUMHUECKUX PEAKIUH;
eajicHelluiue Xumuyeckue NOHAmMUA: XUMUYECKUIM 3JI€MEHT, aTOM, MOJEKyla, OTHOCUTENIbHbIE aTOMHAasi U MOJIEKYJISIpHAsh Macchl, MOH, XUMUYeCKas

CBsI3b, BEILECTBO, KiIaccu(UKAIIUs BEIIECTB, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIM 00beM, XUMHUECKas peakius, KiaccuuKalus peakiuii, JMeKTPOIUT 1
HERJIEKTPOJIUT, SIEKTPOJIUTHUECKAs JUCCOLMUAIUS, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHHE;

OCHOGHbIE 3AKOHbBI XUMUU. COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, EPHOIUUYECKUNA 3aKOH;
yMeThb:

Ha3vleamb: XUMHUYCCKHUEC DJIECMCHTBI, COCANHCHUA N3YUYCHHBIX KJIIACCOB;

00bACHAmMb: (HU3NUECKUN CMBICII aTOMHOTO (HOPSAIKOBOTO) HOMEpa XMMHYECKOTO 3J€MEHTa, HOMEPOB TPYMIBI M IEpUoja, K KOTOPHIM JJIEMEHT
NPUHAUISKUT B niepuoaudeckoit cucreme J{.1. MenneneeBa; 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB AJIEMEHTOB B IIpeJiesiaX MaJIbIX MIEPUO/IOB H TIIaBHBIX
HOJITPYIIIT; CYLTHOCTh PeaKnii HOHHOTO OOMEHa;

Xapaxkmepu3oeamp: XAMHYECKUE DJIEMEHTHI (OT BOJOpOJA IO KajblMs) Ha OCHOBE MX NOJOXEHHA B mepuonuueckoi cucreme J[.M.MenneneeBa u
0COOEHHOCTE CTpPOEHHMsI MX aTOMOB; CBSI3b MEXKIY COCTAaBOM, CTPOGHMEM M CBOMCTBAMHU BEIECTB; XMMHYECKHE CBOWMCTBA OCHOBHBIX KJIacCOB
HEOPraHUYeCKUX BEIIECTB;

onpeodenamp: COCTaB BEIIECTB M0 MX (opMynam, MPUHAIIECKHOCTh BEIIECTB K ONPEIEICHHOMY KJacCy COEAMHEHUH, THUIbI XUMUYECKUX peakuuil,
BaJICHTHOCTh U CTEMEHb OKUCJICHHUS JIEMEHTA B COCAMHEHUSX, TUI XUMHUYECKOH CBSI3M B COEAMHEHMSX, BO3MOXHOCTh MPOTEKAHUS PEaKIMi MOHHOTO
oOMeHa;

cocmagnams. HOPMyYIbl HEOPraHUUECKUX COEIMHEHUIN M3YyUEHHBIX KJIACCOB; CXEMBI CTPOEHHUSI aTOMOB MepBbIX 20 371€MEHTOB MEPHOIMUYECKON CHCTEMbI
J.M.MeHnneneeBa; ypaBHEHUS] XUMHUUECKUX PEAKLIUI;

obpawyampcac XUMUYECKOH MOCYI0H U 1abopaTopHBIM 000PYA0BaHUEM;



Pacno3nasams ONLIMHLIM HYmMeM: KUCIOPOI, BOAOPOJ, YIIIEKUCIbIH ra3, aMMHUaK; pacTBOPBI KUCIIOT U ILEI0YeH, XJIOPHI-, CylTb(ar-, KapOOHAT-UOHBI;
6bIYUCNAMb: MACCOBYIO JOJI0 XUMUYECKOTO JIEMEHTa 10 (popMysie COeAMHEHUS; MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM
WM Maccy [0 KOJIMYECTBY BEIIECTBA, 00bEMY HJIM MACCe PEareHTOB WM MPOYKTOB pEeaKLnu;

HCII0JIL30BATh NPHOOpPeTeHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKOH [esiTeIbHOCTH M IOBCeJHEBHOM KM3HM Jsi: 0e30macHOro oOpalleHus c
BELIECTBAMU U MaTepHallaMU; 3KOJOTMYECKH TPaMOTHOTO MOBEJCHUSI B OKpPYXAIOIIEH cpejie; OLEHKU BIMSHUS XUMUYECKOTO 3arpsi3HEHMS OKpYKalolei
Cpeabl Ha OpPraHU3M 4YeNlOBEKa; KPUTHUECKOW ONEHKHM HH(POPMALUU O BEIIECTBAX, HCIOJB3yeMbIX B OBITY; NPUTOTOBJICHHUS PACTBOPOB 33JaHHOM
KOHLIEHTpPALIUH.

Tema [Inanupyemsle pe3ysbTaThl
YpOKa [IpeameTHbIE MeranpeameTHble ‘ JInunocTHbIE
IoBTOpEeHUE OCHOBHBIX BONPocoB 8 kiaacca (3 yaca)
0 Hayuaresi: B1aieTh HaBBIKAMHU [To3HaBaTebHBIC: YCTAHABIINBATD CraHoBJICHHE
g 0e30macHOTO OOpaIIeHus ¢ MIPUINHHO-CIICJICTBEHHBIE CBSI3H. OCHOB HOBBIX
o § BEII[ECTBAMHU, UCITOJIb3yEMbIMH B 3HAHWH,
% % IMOBCCAHCBHOM JKM3HH, 3HATh KomMMyHuKaTUBHbBIEC: yMEHUE MTOHSATHE
28 nabopaTopHoe 000pyI0BaHUE U OTIPENETIATH 1EJN CBOEr0 OOyUeHHsI, | HOBO
S 2 XUMUYECKOH TOCY/IbI, TIPaBUIaM CTaBUTh U POPMYIHPOBATH AJIs ceOsS | COMMATBHON
< S MOBEJICHHS U TEXHUKH OE301TaCHOCTH | HOBBIE 33Jauu B yueOe U poJH B
= g B KAOMHETE XUMHH. MIO3HABATEIBHON JIEATEIBHOCTH, OTIpe/ICIICHUN
= pa3BUBAaTh MOTHBBI U HHTEPECHI JUTsT ceOst
=4 E IMosryyaT BO3MOKHOCTH CBOEH NI03HABATEJILHON HEOOXOAMMBI
% i HAYYHTHCS ! NESTETHHOCTH. X B )KU3HH
© S XapaKTepHU30BaTh CTPOCHHE aTOMa, 3HAHMH.
; s AJNIEKTPOHBI, TPOTOHBI, HEUTPOHBI. PerynstuBHbBIE: TPOTHOZUPYIOT Onpenenenu
=B g OO6cyx1aTh 0 MEPUOINIECKOM pe3yabTaThl YPOBHS YCBOCHUS € 3HaHuU U
g & Z| 3axoHe, mepuoauYecKoii cucTeme U3y4aeMOoro MaTepuala. HE3HAHUH B
§ Qg) § | xummugeckux MOTHUBAIINH
E 3 = | oneMeHTOB.MeTann4eckue u MO3HAHUS
é’ % § HEMETANTUYECKHE CBOMNCTBA HOBOTO.
= % BEIIECTB PazButne
E %i © 3TUYCCKUX
522 YyBCTB
o< o HOHUMAaHWUSI.




Hayuarcs: OnpenensitbycinoBus u

Ilo3HaBaTeabHEIC: BEISIBIICHHUE

PasBurtue

OCHOBHBIE KJIaCChl HEOPTaHHUUECKHUX
BEIIIECTB, X CBSI3b MEX/Ty COOOM.

3aKOHOMCPHOCTH , HA OCHOBC
KOTOPBIX UX MOKHO OTJIMYUTD APYT

OT Jpyra..

I[MosryyaTt BO3MOKHOCTH
Hay4yuThesi: Onpenensrs 1no
(bopMyIe KUCIOThI, COIH, OKCUIIBI U
ocHoBaHusA. OOCYXJIaTh O CBS3U
MeX 1y COOO0H.

KoMMyHHKaTHBHBIE: TIOUCK U
BBIJIENIEHNE HEOO0X0JUMOM
uH(bOpPMaIIUU; YMEHUE C
JIOCTATOYHOM TOYHOCTHIO BHIPAKATH
CBOM MBICIIM B COOTBETCTBHH C
3a/la4yaMH U YCIIOBUSAMHU
KOMMYHUKAIIHH.

PerynsaTuBHbIE: IPUHATHE U
COXpaHEeHMEe YueOHOU 3a7auH.

(hakTOphl BOSHUKHOBEHUS 0COOCHHOCTEH M MPU3HAKOB camoompeen
XUMUYECKUX CBA3EH, THIIBI 00BEKTOB; MPUBOUTH IPUMEPHI. SHUA U
g XUMHUECKOH cBsi3u. OOCy)IaTh O aJICKBAaTHOTO
§ CTPOCHHHU BEIIECTBA. KOMMYHI/IIfaTI/IBHI)IeZ _ | ouennBamus
=| B3aUMOJICHCTBHUE B XOJIE TPYIIOBOM | CBOUX
2 IMosry4yaTt BO3MOKHOCTH paboThI, BEAYT AUAJIOT, YUaCTBYIOT B | JTOCTHIKCHHUI
% HayuuThcsi: OOCyKIaTh JIUCKYCCUU; IPUHUMAIOT APYroe B
g CYIIECTBEHHBIC MPU3HAKU MHEHHE U TTO3UIIHIO. MIPUMEHEHUN
& KOBAJICHTHOW MOJIAPHOM, 3HaHUU B
Cj KOBQJICHTHOW HETIOJISIPHOW ¥ MOHHOU | PerynsTuBHBIE: IPOTHOZUPYIOT HOBOU
) cBs3u. [loaroraBnuBaTh KpaTkue pe3yiabTaThl YPOBHS YCBOCHUS CUTYaIINH.
3] COOOIIEHHUS O CTPOCHUH BEIIECTBA M3y4aeMoro Marepuana; mpuauMmaror | CtpeMieHue
§ U COXPaHSIOT y4eOHYIO 3a/1auy. K MTO3HAHUIO
5 TOTO0, YTO
= HEH3BECTHO,
g HO
< MHTEPECHO.
Hayuarcs: BeisBisATE Ha OCHOBE [To3naBaTenpHBIC: (HOPMUPOBAHHE Onpenenenn
COOOLIEHNS IPE3EHTALMN OCHOBHBIE | IPOOJIEMBI YpOKa, CO3AaHne e
KJIaCChl HEOPraHUYECKUX IrOpUTMa JESATEeIbHOCTU MIPU 3HAYUMOCTH
coequHeHU. OOCYXaaTh pelieHu IPoOIeMBI. 3HAHUH.

Tema 1. Knaccupukanus xumudeckux peaxuuii (6 1)




Hayuartes:KnaccudumnmpoBath

Ilo3HaBaTeabHEIE: IO CTPOCHUC

Oco3Hanue

yYpaBHEHUS PEaKIuil.

HN3y4acMoOIo Marepuajia.

g XUMHUYECKUE PEAKIUH. JIOTHUYECKOH LIENU PaCCYKICHUH; LIEHHOCTEN

= YCTaHOBJICHHUE MPUYUHHO- 3HAHWUH U

§ [IpuBoAUTE TPUMEPHI pEAKLIH CJIEZICTBEHHBIX CBS3€EH. NIPUMEHEHNE

= Ka)XJI0T0 THIIA. HUX Ha

= KoMMyHUKaTUBHBIE: yMEHUE C MPaKTHUKE.

g Pacno3HaBath OKMCIMTEIBHO- JIOCTATOYHOM TOYHOCTBIO BhIpakarh | Mcronp3oBaH

g BOCCTaHOBUTEJBHBIE PEAKIUH T10 CBOM MBICII B COOTBETCTBHUHM C Vi€ 3HaHWUI

;f YPaBHEHUSIM PEaKIIHil. 3a/1a4aMHU U YCIIOBUSIMH JUTSL peIIeHUS

o KOMMYHUKAaIUH. y4eOHBIX

=| ITosryyaT BO3MOKHOCTH 3a1a4.

E = Hay4YuThcsi: Onpenenars no PerynaruBHebie: BnageHue

5 = YPaBHEHUIO PEAKIUUA OKUCIUTEID, MOHOJIOTMYECKOM U THAJIOTUYECKON

= § BOCCTAHOBHTEIb, IIPOLIECC dbopmamu peun.

© & OKMCJIEHUS, BOCCTAaHOBJICHUS.
Hayuares: Habmonats u ITo3HaBaTenbHBIE: OCYIIECTBIATH Hcnonbs3oBan
OTHCHIBATh XUMUYECKUE PEAKIIUU C | MMOUCK HYXKHOI HH(OpMaLUU B ve 3HaHUI
MTOMOIIIBIO €CTECTBEHHOTO A3BbIKA U yueOHHKe, aTiiace. JUTSL pEeIEeHUs

S SI3bIKa XUMUHU. yueOHBIX

= 2 KoMMyHUKaTUBHBIE: YUUTHCS 3azad.

gz E IHosyyaT BO3MOKHOCTH BbIpa)kaTh CBOM MBICIIU B

S 2 § HAYYHUThCSA: BeIuncasaTe TeninoBon COOTBETCTBHUU C 33J]a4aMH U

= ;ﬂg = | adekT peakuuu mo YCIIOBUSIMU KOMMYHHKAIUU.

5 < § TEPMOXUMHUYECKOMY YPABHEHUIO

EE = E;; PerynaruBHbie: NpOrHO3UPOBATH

E § = CocraBiATh TEPMOXUMHYECKUE pE3YNbTAaThl YPOBHS YCBOCHUE

(S




Hayuarcs: Vccnenosars yciioBus,

[To3naBarenbHbIC: yMEHUE

OsBnanenune

[IpakTuyeckas pabota

Nel. M3yuenue BIUSIHUS YCITOBUN

v

MMPOBCACHUA XUMHNYCCKOU PCAKIIUU

peakmuu. [IpoBOIUTE TPyNITIOBBIE
HaOJIO/IEHUS BO BpeMsl TPOBEICHUS
Ja00paTOPHBIX OIBITOB.

IMosy4yaT BO3MOKHOCTH
HAYYHUTHCS:

YuyacTBOBaThH B O6C}’)KI[CHI/II/I
PE3YyJIbTATOB OIIBITOB. HeHaTL
OIIPCACIICHHBIC BBIBObI.

CYIIECTBEHHBIX TPU3HAKOB MOHSTHI
TemMbl. OBIIaJICHUE PAKTHYECKUMHU
YMEHUSIMH pabOTHI C KAPTOM.

KoMMyHUKaTHBHBIE: TUTAHUPOBATH
LIEJIH ¥ CITIOCOOBI B3aUMOICHCTBU,
00MEHUBATHCS MHEHUSIMH, CITYIIATh

ZIpYT JIpyra.

P CTYJISITUBHBIC: ITPOTHO3UPOBATH
pe3yiibTaThbl YCBOCHUS MaTCpHraJIa.

’E BIIUSIIOLIUE HA CKOPOCTh IPUMEHSITh [10JIyYEHHBIE TaHHbIE CUCTEMOM

g2 XUMHUYECKON PEaKLHUH. JUISL PEIICHUS IPAKTUYECKUX 3a/1a4. 3HAHUU

S

S IHosyyaTr BO3MOKHOCTH KommyHHKaTUBHBIE: yMEHHUE

% HayunThcesi: OnuchIBaTh YCIOBUS, OTIPENICNIATH 1IeJTH CBOETr0 00ydeHHUs,

2 BJIMSIFOIIME HA CKOPOCTh CTaBUTH U POPMYIUPOBATH ISl ceOs

= XUMHUYECKON PEaKIHH. HOBBIE 33J]auu B yuebe U

5 TI03HABATEIBHOMN AEATEILHOCTH.

¥a]

S

S PerynsatuBHbIE: IPOTHO3UPYIOT

e pe3yibTaThl YPOBHS YCBOCHHUS

© U3y4aeMoro Marepualia.
Hayuarcs: ITpoBoaute xumudeckue | Ilo3HaBarenbHbIE: OCYIIECTBIIATh Osnagenue
OTIBITHI, IPU U3YUYE€HUU BIUSHUS MOUCK HYXKHOM HH(pOpMaluU B CUCTEMOM
YCIIOBU IIPOBEJACHUS XUMUYECKOU yueOHUKe, atiace; OObsICHEHUE 3HaHUU




Hayuarcs: /laBats onpeneneHue [lo3HaBaTenbHbIC: YCTaHABIUBATH OBnanenue
5 CKOPOCTH XMMHUYECKON PEAKIINH U €€ | IPUUMHHO-CIIEACTBEHHBIE CBSI3U U CUCTEMOM
é 3aBUCHUMOCTB OT YCJIIOBUI 3aBUCUMOCTH. 3HAHUU
§ MIPOTEKAaHUs PEaKLUU
S KoMMyHMKaTHBHBIE: ITIAHUPOBATh
§ IHosryyaT BO3MOKHOCTH LIEJIU U CIOCOObI B3aUMO/JICHCTBUS,
2 Hay4uThes: /{aBaTh onpeneneHus MOHMMATh MO3ULUIO JAPYroro,
0 MOHATHH «XUMUYECKOE y4acTBOBATh B KOJJIEKTUBHOM
% = pPaBHOBECHEY, «IIpsAMasi PEaKIUs» U | 00CYKJICHUH TPOOIIEMBI.
Sk «oOpaTHas peakius», yCIOBUs
3 QE)[ CMEIIIEHUS XUMHYECKOTO PerynstuBHbIE: IPUHUMATD U
% = paBHOBECHS COXpPaHATh y4eOHYIO 3a/1a4y;
5 o YUUTHIBATh BbIJEJIEHHBIE YUUTEIEM
< o OPHUEHTHPHI ICUCTBUS.
Hayuares: pemaTts pacueTHble [To3naBarenbHble: camocTosiTeNnbHO | Oco3HaHMe
3a/1aud [0 YPAaBHEHUSIM XUMHUYECKUX | BBIACNATH U (OPMUPOBATH LIENH; L[EJIOCTHOCTH
= peaklMii C UICIIOJb30BaHUEM MACChl, | AHAJTU3UPOBATH BOIIPOCHI U MOJIy4EHHBIX
Er KOJIMYECTBa BEIIeCTBa UM 00beMa (OopMHPOBATH OTBETHI. 3HAHUM.
2 OJIHOTO M3 BCTYNHUBUIUX WU
‘E’ CE HOJIYYAKOIIUXCS B peakuuu Bemects | KOMMyHUKaTUBHBIE: y4aCTBOBATh
53 KOJJIEKTUBOM B OOCYXACHUU
s 2 IMosryyaT BO3MOKHOCTH npobieM; 0OMEH MHEHUSIMH,
; = HAY4YUTBHCHA: BBINONHATS 3a1aHN HA | TOHMMATh MO3UIUIO TAPTHEPA.
0 QE)I 3a/laHHble TeMBbI. Jlenathb
i OIIpeIeJICHHbIE BBIBOJIbI MPU PerynatuBHbie: NpUHUMAIOT U
g = peuieHun 3a1a4y COXPAaHSIOT YUeOHYIO 3a/1a4y;
S CE COCTABJISIIOT ILJIaH U
© & IIOCJIE€0BATEILHOCTE ACHCTBUHA.

Tema 2.9ekTpomTHYEeCKas qucconuanus (749)




QHCKTpOHI/ITI/I‘-ICCKaSI JUcconuanust

v

(v

KHCJIOT, HICJIIOYECH U COJICH.

ANEKTPOJUTUYECKON TUCCOIIUAIIAH.

IMosy4yaT BO3MOKHOCTH
HAYYHTBCS: OOBSICHATH 00IIHE
CBOMCTBA KHCJIOTHBIX U MIETOYHBIX
PacTBOPOB HAJIMYMEM B HUX HOHOB
BOJIOPO/JIa ¥ THAPOKCHI-HOHHOM
COOTBETCTBEHHO, a TAKKe
COCTaBJISITh YpaBHEHUS
AJIEKTPOJIUTUYCCKOM TUCCOIIUAIITT
KHCJIOT, OCHOBAHUI U conei

JUISL peau3aluy HeJei.

KoMMyHUKaTUBHBIE: TIPUHUMATH U
COXpaHATh y4eOHYIO 3a/1a4y.

PerynstuBHbie: opMUpOBaHHE U
pa3BUTHE YMEHUIl BECTH
CaMOCTOSTEJIbHBIN TIOUCK, OTOOD
nHpopMaIuu.

Hayuarcsi: O600mars 3HaHHS O [lo3HaBarenbHbIE: yMEHHE Oco3HaHue
= pactBopax. [IpoBouTH HAOMIONEHHS | OPTaHU30BBIBATH CBOIO LIEJIOCTHOCTHU
Er 3a OBEJICHUEM BEILECTB B NESITENIHOCTD. MOJIy4YEHHBIX
= pacTBOpax, 3a XUMHUYECKUMHU 3HAHU.
S peaKnusIMH, MPOTEKAIOIINMHU B KoMMmyHMKaTHBHBIE: TPUHUMATD U
(5)( pacTBopax. COXPAHATH y4eOHYIO 3a/1auy.
S o5
§ % IMosry4yaTt BO3MOKHOCTH Perynartususie: popMupoBanue u
S g HayunTbhesi: O6CcyxaaTh U pa3BUTHE YMEHUHN BECTH
E E OOBACHATH NPUUNHY CaMOCTOSITENIbHBIN MMOUCK, 0TOOP
5 3 AJIEKTPOIIPOBOAUMOCTH BOTHBIX uH(popMaLUu.
€ & | pacTBOpOB, COJIeil, KHCIIOT U
a § ET0YEH U WILTFOCTPUPOBATH
S MIpUMEpaMy H3y9eHHBIC TTOHATHUS
Hayuarcs: n1aBath onpeneneHne [To3HaBaTenbHBIE: YMEHHE OBiazenue
MOHATHH «KHCIIOTa», KOCHOBAHUE», | OPraHU30BBIBATH CBOIO CHUCTEMOM
«COJIbY» C TOYKH 3PEHHS TEOPUHU NeSITeNIbHOCTh, BBIOMPATh CPECTBA 3HAHUU.




Hayuarcs: JlaBaTb onpenencHus

Ilo3HaBatenbHEIE: YCTaHAaBJIMBATb

OsBnanenune

Peakuuu noHHOTO 0OMEHA.

MIOJIHBIE U COKpPAIlEHHbIE HOHHbBIE
ypaBHEHHUS HEOOpATUMBIX peaKuil u
Pa3bACHATH UX CYLIHOCTD

IMosryyaTt BO3MOKHOCTH
HAYYUTBHCSHA: IPUBOJUTH IPUMEPDI
peaKkuuii HOHHOro 0OMEeHa, UYIIHUX
JI0 KOHIIa

000CHOBAHME; MIOCTPOCHHUE
JIOTUYECKOM IEMH PACCYKICHUH.

KoMMyHuKaTHBHBIE: BEIOOD
OCHOBAaHUU M KPUTEPHUEB C LIETBIO
BbIJIETICHUS TIPU3HAKOB, YMEHUE C
TOYHOCTBIO BBIPKATh CBOU MBICIIH B
COOTBETCTBUU C 33/1a4aMH U
YCIOBUSMU KOMMYHUKALIUU.

PerynsaTuBHbIE: IPUHATHE U
COXpaHeHHe yueOHOU 3a71aui.

MOHITHH «3JIEKTPOIIUTY, NPUYHHHO-CJICICTBEHHBIE CBSI3H. CHCTEMOM
HEDJICKTPOJIUTY, «AJIEKTPOTUTHYEC- 3HaHUH.

r Kasi JMCCOIHALINS. KomMmyHUKaTHBHBIE: YMEHHE

g OTIPENICNIATH 1IeJTH CBOETr0 00ydeHMUs,

5 JlaBath orpeaesneHus! MOHITHI CTaBHUTbH U POPMYITUPOBATH LIS CeOs

= «CTETIEHB MIEKTPOITUTUICCKON HOBBIE 33J]a4H B y4eOe u

é = JIMCCOTIMAIINNY, «CUIIbHBIC MI03HABATENBHOM JIEITETHHOCTH,

o % AIIEKTPOJIUTHI», «c1alble pa3BUBaTh MOTUBBI U HHTEPECHI

E = AIIEKTPOIHUTHIY. CBOCI TIO3HABATEIILHON

2 8 JEeATENBHOCTH.

5 8 IMosry4yaTt BO3MOKHOCTH

; E Hayuntcsi: [loHumarh, B uem PerynsatuBHBIC: TPOTHO3UPYIOT

Z 8 COCTOHWT pa3HHUIA MEXK/Ty CHIIbHBIMH | PE3YJIbTaThl YPOBHSI YCBOCHHS

g9 1 CIIAOBIMH AJIEKTPOJIUTAMHU M3y4aeMoro MaTepualia; IpUHUMAIOT

oo ¥ COXPaHAIOT Y4eOHYIO 3a7auy.
Hayuarcs: Onpenensite peakiuuu [IpenMeTHbIE: aHATU3UPOBATH U Osnanenue
MOHHOTO OOMEHa, YCIOBHSI X 0oTOMpaTh HHPOPMAIIHIO; CHUCTEMOM
MPOTEKAHUS. YMETh COCTaBIISATh BBIIBIDKEHUE TUIIOTE3 U UX 3HaHUH.




IM'maponus coneid.

Hayuarcsa:KoHkpeTusupoBaThb
NOHATHE «HOHY». O600IIaTh TOHATHS
«KaTHOH», «aHHOH». ccnenoBaTh
CBOMCTBA paCTBOPOB JJIEKT-
posmToB./[aBaTe onpeneneHne
TUAPOIIN3A COJIEH.

IMosry4yaTt BO3MOKHOCTH
HAYYHUTBCSI: COCTABIISATh YPAaBHEHUS
peaKkuuii THAPOIN3a COJIEN U
OTIPENIETISATh XapaKTep Cpebl
PacTBOPOB COJIEH MO0 UX COCTaBY

[To3HaBaTeIbHBIC: CAMOCTOSTEIBHO
BBIICJIATH U POPMUPOBATH IIEIIH;
aHaJIM3UPOBATh BOIIPOCHI,
(GOopMHUPOBATH OTBETEHI.

KomMMyHUKaTHBHBIE: y4aCTBOBATH B
KOJUJIEKTUBHOM OOCYX/IEHUU
npobaeM; 0OMEH MHEHUSIMH,
NOHMMaHKE TIO3UIINH MTapTHEPA.

PerynsaruBHbie: CTaBUTH yueOHYIO
3a/1a4y Ha OCHOBE COOTHECEHUs TOTO,
YTO y»K€ U3BECTHO U YCBOEHO, U
TOTO, YTO €11€ HEU3BECTHO.

Osagenue
CHCTEMOI
3HAHUU U
MIPUMEHEHUE
HX B
JKU3HEHHBIX
CUTYaIIHSIX.




[TpakTudeckas padborta No2.PenieHne sKCIEepUMEHTAIBHBIX 33134 110 TeMe « CBoWCTBa

v

KHUCJIOT, OCHOBaHHUM U coJIeH Kak QJICKTPOJIUTOBY.

Hayuares: OnucsiBath cBOMCTBa
BEILECTB B XOJI€ Jie-
MOHCTPAIMOHHOTO U JJa00PaTOPHOTO
9KCIEPUMEHTA.

CoOumo1aTh TpaBHIIa TEXHUKA
0€301acHOCTH.

XapakTepu30BaTh yCIOBUS TCUCHUS
peaxkiuii B pacTBOpax 3JIEKTPOIUTOB
10 KoH1a. Onpeaensrsb
BO3MOKHOCTb ITPOTEKaHUS PEAKIUN
noHHoro oomena. IlpoBoauts
TPYNIIOBBIE HAOIIOICHUS BO BPEMSI
MIPOBEJIEHUS J1a0OPATOPHBIX OIBITOB.

IMosy4yaT BO3MOKHOCTH
HAYYNTBHCSI: TPUMCHSTh
TEOPETUYCCKUE 3HAHUS HA TIPAKTHKE,
00BSACHSITH HAOIIONEHUS U
Pe3yJbTaThl MPOBOIUMBIX

onbIToB OOCYX1aTh B rpyImax
pe3yabTaThl ONBITOB. OOBSICHSITH
CYIIHOCTh PEaKIIi HOHHOTO
oOMeHa.

Pacnio3naBatsh p€aKuun HOHHOTI'O
oOMeHa 110 YPpaBHCHUSAM peaKHI/Iﬁ.
CocTaBiATh HOHHBIE YpaBHCHUA
peaKHHﬁ. CocTaBnsaTh COKpaH_[éHHLIe
HOHHBIC YPABHCHUA peaKL{I/Iﬁ

[IpenmerHbie: aHaTU3UPOBATH U
oTOupaTh HH(HOpPMAIHIO;
BBIIBMDKEHUE TUIIOTE3 U X
000CHOBaHME; IOCTPOCHUE
JIOTUYECKOU LN PaCCYKICHHMN.

KoMMmyHMKaTHBHBIE: BEIOOD
OCHOBAHUM U KPUTEPHUEB C LIEIIBIO
BBIJICJICHHS] TIPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPAXKATh CBOM MBICIIH B
COOTBETCTBHUU C 3aja4aMH U
YCIIOBUSIMA KOMMYHHUKALIAH.

PerynsaruBHbie: coxpaHeHue
yaeOHOM 3a/1auun

Hcnonn3oBan
He 3HaHUM
JUISL pELICHUS
y4eOHBIX
3a;ad.




Hayuarcs: npuMeHATh 3HAHMS,

Ilo3HaBatenbHEIE: OCYHICCTBJIATH

OsBnanenune

S w . .
= g YMEHHUSI U HaBbIKH, MIOJIY4YEHHBIE IPU | MOUCK HYXKHOU HH(DOpMAIINY B CUCTEMOU
o o
! S W3y4YEHUU TEMBI yueOHHKe, aTiiace. 3HAHUU
5
= E
S = KoMMyHMKaTHBHBIE: yUUTHCS
=
g 9 BBIpa)XKaTh CBOM MBICIIU B
o liPN
= g = COOTBETCTBMH C 3aja4aMH U
v =
=85 YCIIOBUSIMUA KOMMYHHKAIUU.
Qg
= 5 H PerynaruBHbIE: NPOrHO3UPOBATH
= &
§ =S pe3yibTaThl YPOBHS YCBOCHUE
X M3y4aeMOT0 MaTepuaia.
Tema 3. T'asiorenni(5 4)
Hayuarcs: XapakTepu3oBaTh ITo3HaBaTenbHBIE: yMEHUE Oco3HaHue
TaJIOTCHBI HA OCHOBE UX ITOJIOKEHHS | IPUMEHSATH IOIYYCHHBIC TaHHBIC LEJI0CTHOCTU
B [IEPUOUYECKON CUCTEME U JUIA PELICHUs IPAKTUYECKUX 3aa4. IIPUPOBI.

XapakTepucTUKa TaJIOTeHOB

0COOEHHOCTEH CTPOCHHUS X AaTOMOB.

IMosy4yaTt BO3MOKHOCTH
HAyYuThCsi: OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB TaJIOT€HOB C YBEIUYEHUEM
aToMHOro Homepa. OnpenensaTh
MPUHAJICKHOCTh BEUIECTB K
OmpeeNEHHOMY KIlaccy
COEIMHEHU.

KoMMyHHKaTHBHEIE: yMEHUE
OTIPENICIISATH IIEITH CBOETr0 00ydeHHUS,
CTaBUTH U (POPMYIUPOBATH IS CeOs
HOBBIE 33]]a4U B y4eOe u
II03HABATEIBHOM JICITEITHOCTH,
pa3BUBaTh MOTHBBI 1 HHTEPECHI
CBOCH MO3HABATEIILHOU
JeSITEITbHOCTH.

PerynsTuBHbIE: IPOTHO3ZUPYIOT
pE3yabTaThl YPOBHS YCBOEHUS
M3y4aeMoro MaTepuaia; IpUHUMArOT
U COXPAHAIOT y4eOHYI0 3a7auy




Hayuarcs: Xapakrepu3oBarb

Ilo3HaBaTeabHEIC: BEISIBIICHHUE

Oco3Hanue

3JIEMEHT XJIOp. 3HaTh (PU3NYEeCKue U | 0COOCHHOCTEH M MPU3HAKOB LIEJIOCTHOCTHU
XMMHUYECKHE CBOMCTBA XJIOpa 00BEKTOB; IPUBOAUTH IPUMEPBHI. reorpaguyec
KOU Cpebl.
IHosyyaTr BO3MOKHOCTH KommyHHKaTHBHBIE: OBnanenue
HAYYNTBHCSl CPaBHUBATh CBOKCTBA B3aUMOJICVICTBUE B XOJI€ TPYNIIOBOM | CUCTEMOM
MIPOCTBIX BEIIECTB XJIOPA, paboThl, BEAYT IUAJIOT, YYaCTBYIOT B | 3HAHUU U
Pa3bACHATH ATH CBOMCTBA B CBETE JMCKYCCHUU; TPUHUMAIOT JIpyroe pUMEHEHNE
MIpe/ICTaBICHUH 00 OKHUCIUTENBHO- MHEHHE U MO3UIHIO. uX B
BOCCTAHOBHUTCJIbHBIX IIPpOLECCAX JKHU3HCHHBIX
PerynaruBHbIE: IPOTrHO3UPYIOT CUTYyaLlUsX.
a pe3yabTaThl YPOBHS YCBOCHHUS
= M3y4aeMoro MaTepuasia; IpUHUMAIOT
s U COXPaHSIOT y4eOHYIO 3a/1auy.
Hayuarcs: OnuceiBaTh CBOMCTBA [To3naBatenpHBIC: (hOopMUpPOBaAHTE OsnaneHue
BEILIECTB B XOJIE Je- npoOyieMbl ypoKa, CO3aHne CUCTEMOM
MOHCTPAITMOHHOTO U Ja00PaTOPHOTO | AITOPUTMA AEATEIBLHOCTH IIPH 3HaHUU U
JKCIIEpUMEHTA. pelIeHUH POOIIEMBI. IIPUMEHEHHE
KoMMyHUKaTHUBHBIE: TOUCK U UX B
CoObmnronaTh TEXHUKY O€30MACHOCTHU. | BBIIEJICHUE HEOOXOAMMOi JKA3HEHHBIX
uH(bOpPMaIIUU; YMEHUE C CUTYyaLMSIX.

XJI0pOBOJIOPOI: TIOTy4E€HUE U CBOWCTBA

IMosy4yaT BO3MOKHOCTH
HAY4YUThCS: BBIABIATE TPOOIEMBI U
nepcnektuBbl pazsutusa AIIK B
Poccun Ha ocHOBe aHanu3a
JOTIOTHUTEIBHBIX HCTOYHHUKOB
reorpaduyeckoi HHGOpMaIUH.

[ToaroraBnuBatek KpaTkue cooOre-
HUS WIK MPE3EHTAINHN 00 UCTOPUHN
CTaHOBJIEHUS TpaHcnopTa B Poccun

,Z[OCTaTOHHOﬁ TOYHOCTBIO BbIPpAKATDH
CBOHM MBICJIM B COOTBCTCTBHHU C
3ala4aMi U YCJIOBUSIMHA
KOMMYHUKAIIUU.

P CTYJISITUBHBIC: IIPUHATUC U
COXpaHCHHEC yqe6H0171 3aJa4u.




Hayuarcs: Pacrio3zHaBaTh ONIBITHBIM

Ilo3HaBatenbHEIE: YCTAHOBJICHUC

OsBnanenune

COJITHOM KHUCIOTHI U N3YUYCHHUC €C CBOUCTB

[MpakTuaeckas padota Ne3. [Tonydenue

IMosy4yaT BO3MOKHOCTH
Hay4YHuThCcsi:Pacnio3HaBaTh ONBITHBIM
MMYTEM COJISTHYIO KHUCIIOTY U €€ COJIH,
a TaKoke OpOMUIBI M HOJAUIBI.

paccyXJeHU, yMEHUE MOJTHO
BBIPa)KaTh CBOU MBICIIH.

KoMMyHHKaTHBHBIC: (DOPMUPOBAHKE
U Pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEMN.

PerynsatuBHble: ymeHUE
OPraHu30BBIBATH CBOIO
JeSITeIbHOCTD, BEIOMPATh CPEeICTBA
JUIS pealln3alyy LeseH.

IIYTEM COJISIHYIO KHCJIOTY U €€ COJIM, | IPUYMHHO-CIICICTBEHHBIX CBA3EH. CHUCTEMOU
< a TaKkKe OPOMU/IBI U MO UIBI. 3HaHUM
S KoMMmyHHKaTUBHBIE: yMEHUE C
o IHosryyaT BO3MOKHOCTH JIOCTaTOYHOM TOYHOCTBIO BbIpAXkKaTh
;’ Hay4nThcs:Mcnosb30BaTh CBOM MBICJIM B COOTBETCTBUU C
S MPUOOPETEHHBIEC 3HAHNS M YMEHMSI B | 3a/ladaMM U YCIOBUSIMU
2 MPaKTUYECKON JEeSITeIbHOCTU U KOMMYHHUKAIIUH.
é TIOBCEJHEBHOM JKM3HH C LEJIBIO
= 0€30MacHOT0 00paIeHUs C PerynsatuBHbIe: NpUHATHE U
T BEIIECTBAMU U MaTepHajaMu U coXpaHeHHe yueOHOH 3a1auu.
8 9KOJIOTUYECKU I'PaMOTHOTO
© HOBEJICHNS B OKPYKAOIIEH cpese
Hayuarcs: OnuceBaTh CBOMCTBA [To3HaBaTenbHBIE: TIONUCK U Oco3Hanue
BEIIIECTB B XOJI€ Jie- BbI/IeJICHHE HE0OX0IUMOM LEJIO0CTHOCTU
MOHCTPAIMOHHOTO U JJaOOpaTOpHOTrO | UH(OpPMAIIMK; CHHTE3UPOBATH 3HaHUH KaKk
’ JKCIIEpUMEHTA. UMEIOIINECs 3HaHUs; BBIOOD BAYKHEUILIETO
OCHOBAHUM M KPUTEPUEB IS KOMIIOHEHTa
ColOnrofaTh TEXHUKY O€30TTaCHOCTH. | MIOCTPOCHHMSI JIOTHYECKOU 1IEeTIH Hay4qYHOU

KapTbl MUpA.

Tema 4. Kucaopon u cepa (6 1)




XapaKkTepucTHKa KHCIOPOa U CEPhI

Hayuarces: Onpenensars
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 2JIEMEHTOB B A-Tpymnmnax,

ONpCACIICHNUEC TIOHATUS aJITIOTPOIINH.

YMeTh 1aBath 00IIyIO
XapPaKTCPUCTUKY IJICMCHTOB U
IMPOCTHIX BEIICCTB IOATPYIIIIbI
KHUCII0pO/1a, OOBSACHATH, TIOYEMY
YHCIIO IPOCTHIX BEIIECTB B
HECKOJIBKO pa3 MPEBOCXOUT YHCIIO
XUMHNYECCKHUX JJIEMCHTOB,
XapaKTepu30BaTh POJIb 030HA B
atmocdepe

IMosry4yaTt BO3MOKHOCTH
HayYnThesi: OObICHATD
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB AneMeHTOB |VA-TpymmsI.

XapakTepu30oBaTh aNIOTPOIIHIO
KHCIIOPO/Ia U CEPhI KaK OJIHY U3
MPUYKUH MHOTOOOpa3Hsl BEIECTB.

[To3naBarenbHbIE: BEIOOP OCHOBAHHIMA
N KpUTCPUCB IJId CpaBHCHHA.

KoMMyHUKaTHBHBIE: YIaCTBOBAThH B
KOJUJIEKTUBHOM OOCYX/I€HUU
npo0eM; 0OMEHUBATHCSI MHEHUSIMH,
TIOHUMATh MTO3HIINIO TAPTHEPA.

PerynsaruBHeie: ymMeHUE
OpPraHu30BaTh CBOIO JEATECIBHOCTD,
OTIPEICIIATH €€ 3aa4u U OLICHUBATh
JOCTUTHYTBIE PE3YIIBTATHI.

Osagenue
Ha YPOBHE
obmrero
o0pa3zoBaHus
CHCTEMOM
3HAHUM.




Hayuarcs: Xapakrepu3oBarb

[To3naBarenbHBIC: BEIOOp HanboIee

OBnanenue

CepoBogopon. Cynbhuast

" 3allMCbIBATb YPABHCHUA peaKHHﬁ,
XapaKTCPU3yIOIMUX CBOMCTBaA
CCpoOBOAOPOad, B HMOHHOM BUIC

COXpaHATh YU4eOHYIO 3a/1ady.

PerynstuBHbie: popMupoBanue u
pa3BUTHE YMEHHI BECTH
CaMOCTOSITENIbHBIN ITOUCK, 0OTOOP
UH(pOpMaIINH.

2 ¢bu3nveckrue 1 XUMHUYECKHE 3 PEeKTUBHBIX CLIOCOOOB peIIeHHUs Ha YpOBHE

)<:) CBOIICTBa CEphl, €€ AJUIOTPOIIHbIE 3a/1a4 B 3aBUCUMOCTHU OT ob1ero

2 MO (DUKAITUH. KOHKPETHBIX YCIOBUH. o0pa3oBaHus

o CUCTEMOH

g IMosry4yaTt BO3MOKHOCTH KoMMyHUKaTUBHBIE: yMEHUE C 3HaHUIM.

§ HAYYHUTBCS: COCTABJISATh YPABHEHUS | JTOCTATOYHOM MOJHOTOW U

§ peaKIyii, OITBEPIKIAOITUX TOYHOCTHIO BBIPAXKATh CBOU MBICIIH B

) OKUCTTUTEIBHBIC U COOTBETCTBUHU C 3a/la4aMU U

i S BOCCTAaHOBUTEILHBIE CBOMCTBA CEPhI, | YCIOBUSIMH KOMMYHUKALIMH.

S = CpPaBHUBATh CBOMCTBA MPOCTHIX

§ % BEIIECTB Cepbl U KUCIIOPO/Ia, PerynartuBHbie: mpuHUMATH U

= 2 Pa3bICHATH ATH CBOWMCTBA B CBETE COXpPaHATH y4eOHYIO 3a/1auy;

5 é- Mpe/ICTaBICHUH 00 OKUCIUTENBHO- CaMOCTOSITEIFHO BBIJICNIATH U

5 BOCCTaHOBUTEIBLHBIX TTPOIIECcCcax (bopMHUPOBATH 11EJb; COCTABIISTH

& § IJIaH ¥ MOCIEA0BaTEIbHOCTh

S NeiCTBHIA.
Hayuarcs: Onpenensts crioco6 [To3HaBaTenbHBIE: yMEHUE OBiazenue
MOJIY4YEHUS CEPOBOIOPOA B OpPraHN30BBIBATH CBOIO Ha ypOBHE
1abopaTopHuu U ero CBOMCTBA.. NeSITeNIbHOCTh, BIOMPATh CPECTBA o01mero

JUIS peain3aliy Lesei. o0Opa3oBaHus

IHosyyaT BO3MOKHOCTH CUCTEMOM
HayuuTbesi: O0cyxaaTh KoMMyHUKaTHBHBIE: IPUHUMATh U 3HAHU.




Hayuarcs: Xapakrepu3oBaTh OKCHUJL

IIo3HaBaTeabHEIC: CAMOCTOSTEIIHLHO

OBnanenue

U COXPaHATh YUeOHYIO 33/1a9y.

5 cepsl (IV), naBaTe xaparepucTuky BBIJICJIATH U JOPMUPOBATH LIETIH; CUCTEMOM

5 CEPOBOJIOPOJHON U CEPHUCTON AQHAJIM3UPOBATH BOIIPOCHI, 3HaHUHU U

E KHUCJIOTaM, & TAK)KE UX COJISIM. (opMHpPOBATH OTBETHI. IPUMEHEHNE

3] UX B

= IHosryyaT BO3MOKHOCTH KoMMyHHKATHBHBIC: yYaCTBOBATh B | KM3HCHHBIX

EE HAYYMTbCA: COCTABIISITh YPAaBHEHHUS | KOJIJIEKTUBHOM OOCYKACHUU CUTYaIUsX.

g peakumii, XapakTepU3yIOIHUX npo0OsieM; 0OMEH MHEHUSIMH, dopmupoBaH

s CBOMCTBA 3TUX BEILIECTB, OOBSICHATH | MIOHMMAaHHUE MO3ULUH ITAPTHEPA. ue

§ MIPUYMHY BBINAJACHUS KHUCIOTHBIX YCTaHOBKH

% TOXK e PerynsatuBHbIE: CTaBUTH Y4eOHYIO Ha

O = 3a/laqy Ha OCHOBE COOTHECEHHS TOT0, | OTBETCTBEHH

,; § YTO YXK€ U3BECTHO U YCBOEHO, U oe

= TOT0, YTO €lIe HEU3BECTHO. OTHOIIEHHE K

3 = OKpYXaroIe

3 . # g;}zze B

o 1 s

= é HE0OX0IUMO

2 J CTH eé

o = COXPaHCHUS.
Hayuarces: XapakrepuszoBats okcuz | [lo3HaBarenbHbIE: BBISBIIAT OBnanenue

3 cepsr (VI), CEPHYIO KHCIIOTY, } 0COOCHHOCTH M IPU3HAKH OOBEKTOB; | HA YPOBHE

= OIpeneNnaTh CBOWCTBA pa30aBICHHON | IPUBOAUTH IPUMEPHI B KAUECTBE oOuiero

= CEPHOM KUCJIOTHI. BBIJIBUTAEMBIX ITOJI0KEHUM. o0Opa3oBaHus

= CHCTEMOM

é ITosryyaT BO3MOKHOCTD KoMMyHMKaTHBHBIE: 3HAHU.

= Hay4YuThes: OnpenensaTs B3alMOJEICTBOBATH B X01€

-3 IIPUHAJUIEKHOCTD BEILIECTB K IpYyIIOBON pabOThI, BECTU TUAJIOT,

3 ONPENEIEHHOMY Ki1accy y4acTBOBAaTh B AUCKYCCHH;

= coenuHeHni. CONOCTaBIISATh IIPUHUMATB JPYro€ MHEHHUE U

> CBOIicTBa paz0aBieHHON U MTO3HIUH.

g KOHILICHTPUPOBAHHOM CEpHOU

5 KHCIIOTBI PerynsatuBHbIE: IPOTHO3UPOBATH

=t < pe3yJIbTaThl YPOBHS YCBOCHHUS

g § M3y4aeMoro MaTepuaa; IpUuHUMaTh




Hayuarcsa Pacrio3zHaBaTh ONBITHBIM
yTEM pacTBOPBI KHCIIOT, CYAb(HIBI,
Cynb(UTHI, Cyab(aTHI.

Hcnonb3oBath npuoOpeTéHHBIE
3HAHUS U YMEHUS B IIPAKTUYECKOM
JESITEeIbHOCTH U

MOBCEAHEBHOM KU3HHU C LIEJIbIO
0€30MacHOTO 00palIeHUs C
BCIICCTBAMHU U MaTCpUaIaMU U
9KOJIOTMYECKU IPAMOTHOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpejie.

IMosy4yaTt BO3MOKHOCTH
HAy4YuThCs: Boruncnsates no
XMUMHYECKUM YPaBHEHUSM Maccy,
00BEM M KOJIMYECTBO BEIIECTBA
OJIHOTO M3 MPOAYKTOB PEAKIIMH IO
Macce UCXOIHOTO BElIeCcTBa, 00BEMY
WM KOJIMYECTBY BEILIECTBA,
COJIEpIKaIIero OMpPeIeIEHHYIO T0TI0
MpUMECEH.

[IpakTuueckast pabota Ne4. PenieHne 3KCIepUMEHTATBHBIX

3ama4 o reme «Kucmopon u cepay.

ITo3HaBaTenbHBIE: BBIABIIATH
0COOEHHOCTH U MPU3HAKH OOBEKTOB;
HIPUBOJUTH IPUMEPHI B KAUECTBE
BbIJIBUTAEMBIX I1OJ0XKEHUM.

KommyHHKaTHBHBIE:
B3aHMOJICHCTBOBATh B XOJI€
rpynIoBoi paboThl, BECTU AUAJIOT,
Y4aCTBOBATh B IUCKYCCHUU;
MIPUHUMATh IPYroe€ MHEHUE U
MO3UIIMH, TIONTYCKATh
CYILIECTBOBAHUE PA3HBIX TOUYEK
3pEeHUS.

PerynsartuBHbIe: 0OCO3HaAHNE KaYyeCTBA
U YPOBHSI YCBOCHHSI; BOJIEBast
CaMOpETryIALHNs, Kak ClIOCOOHOCTH K
MOOUITU3aIMU CUJT U SHEPTUN

OBazeune
CUCTEMOU
3HAHUH

Tema 5. Azor u docdop (8 4)




dusnueckne U XUMUUECKUE CBOUCTBA

Xapakrepuctuka a3ora u pocdopa.
asora.

Hayuarcsi: npuMEHSTh 3HaHUE
MEPUOIUYECKON CUCTEMBI U
CTPOEHHUS aTOMa IIPHU
XapaKTePUCTUKE XUMUYECKHX
3JIEMEHTOB. 3HATh CBOMCTBA a30Ta.

IMosry4yaTt BO3MOKHOCTH
HAYYHUTbCS: OOBICHATh IPUYHHY
XUMHYECKON MHEPTHOCTH a30Ta,
COCTABJISITh YPAaBHEHUSI XUMUYECKUX
peakumii, XapaKTepU3yIOIHX
XAMHYECKHE CBOIMCTBA a30Ta, 1
Pa3bICHATH UX C TOYKH 3PEHUS
Mpe/ICTaBICHUH 00 OKHUCIUTENBHO-
BOCCTaHOBUTEJIBHBIX MTPOIECCAX

[To3naBarenbHBIE: BEHIOUPATD
Hanbosee 3 hekTUBHBIC CIIOCOOBI
pelIeHus 3a/1a4; KOHTPOJIUPOBATh U
OLICHHMBATH MPOIIECC U PE3YJIbTAT
JIeSTEIIHOCTH.

KommyHHKaTHBHBIE:
JIOTOBApUBATHCA O PACIPEIACIICHUN
(GyHKUMI U poJieil B COBMECTHOM
JESTEIBHOCTH.

PerynaruBHeble: ymeHue
OpFaHI/I?;OBI)IBaTI) CBOIO
NeSITeTbHOCTh, BRLIOUPATh CPE/ICTBA
JUISL peau3aiuu ueseu.

OBazeune
CUCTEMOU
3HAHUM.




AmMmuak. Pusmndyeckue U XUMUYECKHUE CBOMCTBA.

[Tonydyenue, npuMeHeHUE.

Hayuarcs: OnpenensiTe MEXaHU3M
o0Opa3oBaHUs HOHA AMMOHUS,
XMMHUYECKHE CBOIICTBA aMMHUaKa.

IMosry4yaTt BO3MOKHOCTH
HAYYHUTBHCS: COCTABIIATh YPAaBHEHUS
peakumii, XapaKTepU3yIOIHX
XMUMHMYECKHE CBOMCTBA aMMHUaKa, U
Pa3bACHATH UX C TOUKU 3pEHUS
Mpe/ICTaBIeHUI 00
AIIEKTPOJIUTUYECKON TUCCOLMAUU U
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB

[lo3HaBarenbHbBIE: CTAHOBJICHUE
NPUYHMHHO-CJICICTBEHHBIX CBSI3€H;
BbIOOp Hanbosee FIPPEKTUBHBIX
croco0Oo0B pelIeHHs 3a1a4 B
3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBU.

KomMMmyHHKaTHBHBIE: yMEHHE C
JIOCTaTOYHOW TOYHOCTBIO BBIPAKATH
CBOM MBICJIM B COOTBETCTBUH C
YCJIOBUSIMUA KOMMYHHKAIIHH.

PerynaruBHeie: ymeHue
OpFaHI/I?;OBI)IBaTI) CBOIO
JeSITeTbHOCTh, BRIOUPATh CPEACTBA
JUISL peau3aluuy HeJei.

YMmenue ¢
JIOCTaTOYHOM
MMOJTHOTOH U
TOYHOCTEIO
BBIpaXXaTh
CBOHU MBICIIH
B
COOTBETCTBHU
U C 3aJa4aMu
U YCTIOBUSAMH
KOMMYHHUKAI]
WM BIIaJICHUE
MOHOJIOTHYEC
KOW 1
JIHAJIOTHYECK
ol hopmMamu
peuu;
MOCTPOEHUE
JIOTHYSCKOM
HEITH
paccyxJaeHu
H.




Hayuaresi: mony4ate aMMHuaKk
peakiueit HFOHHOro 0OMeHa 1
AOKa3bIBATh OIIBITHBIM IIYTEM, YTO
coOpaHHBIH ra3 — aMMHaK

IMosry4yaTt BO3MOKHOCTH
HAYUYHThCS: aHAIM3UPOBATH
PE3YIbTATHI OIIBLITOB U JACJIATh
00001I1ar0IITHE BHIBOIBI

ITo3naBarenbHbBIC: YMCHHC BECTU
CaMOCTOSITENIbHBIN IMOUCK, OTOOP
uHpOpMaIny, ee mpeodpa3oBaHue.

KommyHnukaTuBHBIC: (opMHpOBaHUE
COOCTBEHHOTO MHEHUS U TIO3ULIUH.

PerynstuBHbIe: UTaHUpOBaHUE
CBOHUX IEUCTBUU B COOTBETCTBHUH C
IIOCTABJICHHOM 3a7ja4ei U YCIIOBUSAMU

YmMenue ¢
JOCTAaTOYHOM
MMOJTHOTOH U
TOYHOCTBIO
BBIPAXKATh
CBOM MBICITH
B
COOTBETCTBH
U C 3aJa9aMH
Y YCIIOBUSAMU

Coy aMMOHUS.

[MosryyaTt BO3MOKHOCTH
HAYYHUTBCS: COCTABIIATh YPABHEHUS
XUMHUYECKUX PEaKIIUH,
XapaKTEPU3YIOLINX XUMUUECKUE
CBOICTBA coJie aMMOHMUS, U
Pa3bACHATH UX B CBETE
MIpeJICTaBICHUI 00
ANEKTPOJIUTUYECKON JUCCOLMALIUHI

KOMMYHI/IKaTI/IBHHCZ IUIAaHUPOBAHUC
Oejan nu CIIOCOOBI BBaHMOHeﬁCTBHH;
oOMeH MHCHUAMHU, IIOHUMAaHHUC
IMMO3UIMU MapTHEpPaA.

PerynsatuBHbIe: coXpaHeHUe
yueOHOM 3a/1a4M; YIUTHIBATh
BBIJICJICHHBIE YUUTEIEM OPUEHTUPBI
JIEeHUCTBUS.

=
<
R4
<
=
=
=
<
@]
=
i
&
& ee pean3alliy, B TOM YHCIIE BO KOMMYHHKAII
= BHYTPEHHEM ILTaHE. VIH; BJIaJICHUE
Ie MOHOJIOTHYEC
CZ:’S = KOU 1
5 5 JIAATOTHYECK
O = o
g 2 ol hopmMamu
9] .
cuu
?S o p s
25 MTOCTPOCHHUE
E e JIOTMYECKOT
c 8 e
g = paccyxJaeHu
B ox i
Hayuarcs: Onpezensats kauecTBeHH | [To3HaBaTeIbHBIC: YCTAHOBICHHUE OsnazeHue
VIO PEaKIIMIO Ha HOH aMMOHHUSI. NPHUYMHHO-CJIECTBEHHBIX CBA3CH U | CHCTEMOI
3aBUCHMOCTH MEXKIY OObEKTAMHU. 3HAHU




I peajin3dalinn Lenen.

Hayuarcsi: ConocraBisats cBoiicTBa | [To3HaBaTenbHbBIC: yMEHUE BECTH Ognagenue
pa30aBIeHHON U CaMOCTOSATENbHBINA TIOUCK, OTOOP CHCTEMOM
KOHIICHTPUPOBAHHON a30THOMN nHpopManuy, ee npeodpa3oBaHHE. 3HaHUHI
KHUCJIOTBL Y CTAHABJIUBATh
MIPUHAJIC)KHOCTH BEIIECTB K KommyHnukaTuBHBIC: (opMHpOBaHUE
ompeeNEHHOMY KJIacCy COeIu- COOCTBEHHOTO MHCHHUS U TIO3HIIHH.
HEHUM.
PerynstuBHBIC: MIIaHUpPOBAHUE

IMosry4yaTt BO3MOKHOCTH CBOMX JICWCTBUI B COOTBETCTBUH C
HAYYUTBHCS: COCTABJIATh YPABHEHUS | NOCTABJIEHHOM 3a/1auell U yCIOBUSAMU
XUMHYECKUX PEAKIIN, JISKAIINX B €e peanm3aIliuy, B TOM YHCIIe BO
OCHOBE TIPOM3BOJICTBA a30THOM BHYTPCHHEM ILIaHE.
KHCIIOTBI, B Pa3bCHATH
3aKOHOMEPHOCTH MX TIPOTCKAHUS,

s COCTAaBJIATh YPaBHEHHUSI PEAKIIUI

2 MEXy pa30aBlIeHHON 1

g KOHIIEHTPUPOBAHHOM a30THOM

: KHCJIOTON M METaJulaMHU, OOBSICHATh

g WX B CBETE MPEACTABICHUI 00

2 OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX

< MIPOLIECCOB
Hayuarcs: O6cyxnaTh kadecTBeHH | [lo3HaBarenbHbIe: CTAaHOBIEHUE Osnaaenue
VIO pEaKIMI0 Ha HUTPAT-HUOH. MPUYNHHO-CJIEICTBEHHBIX CBSI3€i; CHUCTEMOM

BBIOOp Hanboee 3 (HEKTUBHBIX 3HAHUH

IMosryyaT BO3MOKHOCTH CIoco0OB pelIeHus 3a1a4 B
HAYYHUTHCS: OTINYATH COJIM Q30THOM | 3aBUCHMMOCTH OT KOHKPETHBIX
KHUCIIOTHI OT XJIOPUOB, CYIb(aToB, ycnoBuil. KoMMyHUKaTHBHBIE:

= Cynb(hHUI0B U CYIbPUTOB, YMEHHE C JOCTaTOUYHON TOUHOCTHIO

= COCTaBIISATh YPaBHEHHUsI peaKlui BBIPa)KaTh CBOU MBICIH B

= pa3noKeHus: HUTPATOB COOTBETCTBUU C YCIOBUSIMU

,; KOMMYHUKAIIHH.

§ PerynstuBHBIC: yMEHUE

= OpPTaHH30BBIBATH CBOIO

5 NeSITeNIbHOCTh, BBIOMPATh CPECTBA

O




. Hayuaresi: Xapakrepu3zoBaTh [To3naBarenbHbBIC: yMEHUE BECTH Onangenue
3 AIJIOTPOTIHBIE MOIU(PUKAITUU CaMOCTOSITENIbHBIN IMOUCK, OTOOP CUCTEMOM
i '3 docdopa, croiicTBa 6eoro u uH(pOpMaINH, ee IpeoOpa3oBaHUE. 3HAHHHA
Sh= KpacHoro docdopa.
§ % KommyHnukaTuBHBIC: (opMHpOBaHUE
= 8 IMosyyaT BO3MOKHOCTH COOCTBEHHOI'0 MHEHUS U [TO3ULINM.
5 g HAYYHTbCS: COCTABIISITh YPABHEHUS
a § XUMUYECKUX PEaKIIHiA, PerynstuBHBIC: TUTAHUPOBAHHE
2 Z | XapaKTepH3YIOLINX CBOHCTBA CBOHUX JICCTBUM B COOTBETCTBUH C
g 2 & docdopa MIOCTaBJIEHHOM 3a/1auell ¥ YCIOBHAMHE
S X & ee peanu3alnuH.
Hayuarcsi: XapakTepnu3zoBaTh [To3HaBarenbpHBIE: yMEHUE BECTH Onanenne
8 cBoicTBa PochHOPHOro aHTUIPHUIA U | CAMOCTOSATEIBHBIN TIOUCK, 0TOOP CHUCTEMOM
; ¢bochopnoit kucnotsl. I[lonumars § nH(popMalnH, ee NpeodpazoBaHUE. 3HAaHUU
) 3HaYCHUE MUHEPAITBHBIX yI0OpeHUI
§ JUISl paCTEHUI KoMmMmyHukatuBHbie: popMupoBaHue
: COOCTBEHHOTO MHEHHUSI U TIO3UIIUH.
s IMostyyaTt BO3MOKHOCTH
53 HAYYHMTbCSH: COCTABJISITh YPAaBHCHUSI | PerynsTHBHbBIC: TUTAHUPOBAHUE
'g peaKIuid, XapaKTepU3yIOUIX CBOMX z[eﬁCTBE/Iﬁ B COOTBETCTBHH C
=t XHUMUYECKHE CBOMCTBA OKCHIA MIOCTaBJICHHOMW 3a[a4eil U yCIOBUSMU
§ docdopa (V) u hochopHoi ee peasn3aIuu.
< KHCJIOTBI, U Pa3bsICHATh X B CBETE
& MPEJCTaBICHHI 00
< ANIEKTPOIMTUICCKOMN TUCCOIMAIIAN U
=) OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIX
= < nporieccax, MpOBOIUTh
g B KaueCTBEHHYIO peakiuio Ha docdat-
S S |uon

Tema 6. Yriepoa u kpemuuii (9 4)




XUMHUYECKUE CBOMCTBA yriaepoa.

Ancopouus

IKCTIEPUMECHTA.

ColnrofaTh TEXHUKY 0€30MTaCHOCTH.
Onpenensitb CBOKMCTBA IPOCTOTO
BEIIIECTBA YIJIs, UMETh
MPEACTABJICHUE O aIcOPOIIUU

IMosry4yaTt BO3MOKHOCTH
HAYYHUTBHCSH: COCTABJIATH YPABHEHUS
XUMHMUYECKUX PEaKLUM,
XapaKTEePU3YIOIINX XUMUYECKHE
CBOMCTBA yriepoja

KoMMyHUKaTUBHBIE: YUUTHCS
BBIPa)KaTh CBOU MBICIH B
COOTBETCTBUU C 33/1a4aMH U
YCIOBUSMU KOMMYHHUKAIUH.

P CTYJISITUBHBIC: IIPOTHO3UPOBATH
pe3yiIbTaThbl YPOBHS YCBOCHUC
HN3y4acMoOIo Marepuaiia.

Hayuarcs: Xapakrepu3oBaTb [To3HaBaTenbHBIE: BBIABIECHUE Ognagenue
aneMeHThl |VA-Tpynnel (moarpymnmsl | ocoOeHHOCTEH U PU3HAKOB CHUCTEMOU
% yriepoja) Ha OCHOBE X [10/10)KEHHUA 00BEKTOB; MPUBOJIUTH IPUMEPHI. 3HAHUH

= £ | B [IEPHOIMYECKON CUCTEME U

= ; 0COOEHHOCTEH CTPOCHUSI UX aTOMOB. | KoMMyHUKaTHBHEIE:

ng = OOBsICHATH 3aKOHOMEPHOCTH B3aWMO/ICHCTBHUE B XOJI€ TPYIIIOBOI

é = W3MEHEHUS CBOWCTB paboThl, BEAYT TUAJIOT, YYaCTBYIOT B

w £ | omemenTtoB |VA-rpymimsl. JUCKYCCUU; IPUHUMAIOT Ipyroe

== MHEHHE ¥ TTO3UIIIO.

<;> E ITosryyaT BO3MOKHOCTH

§ = HAYUYHThCs: XapaKTepu30BaTh PerynsaruBHbIe: TPOTHOZUPYIOT

- AIJIOTPOTIHIO YTJIEpoJa KaK OJIHY U3 | pe3yJbTaThl YPOBHS YCBOCHUS

& g | mpumH MHOT000pa3usl BEIIECTB. M3y4aeMOTO MaTepuaia; MpUHUMAIOT

<= U COXPaHSIOT y4eOHYIO 3a/1auy.
Hayuarcs: OnuceiBaTh CBOMCTBA ITo3HaBaTenbHBIE: OCYNIECTBIISITH OBiazenue
BEILIECTB B XOJI€ Je- MOUCK HY>)KHOUM MH(pOpMaIuu B CUCTEMOM
MOHCTPAITMOHHOTO U Jab0paTOpHOTO | YUeOHHKE, aTiace. 3HAHUI




Hayuares Onpenensrs cTpoeHue u

Ilo3HaBaTeabHEIC: CTAHOBJICHHUE

OsBnanenune

cBoiicTBa okcuaa yriaepona (I1), ero | mpUYMHHO-CIIEICTBEHHBIX CBS3EH; CHUCTEMOU
¢bu3noornueckoe aecTBrIe Ha BbIOOp Hanbosee FIPPEKTUBHBIX 3HaHUHT
g OpraHu3M 4eJIOBEKa. CIOCO0OB pelleHus 3aa4 B
= 3aBUCHUMOCTHU OT KOHKPETHBIX
E IHoy4yaTr BO3MOKHOCTH YCIIOBUH.
g HAYYHUTBHCS: COCTABIIATh YPaBHEHUS
?\ XUMUYECKUX PEAKIUH, KomMMmyHHKaTHBHBIE: yMEHHE C
JIOCTaTOYHOM TOYHOCTBIO BBIpAXkKaTh
XapaKTEepPHU3YIOIINX CBOWCTBA OKCH/IA | CBOU MBICIH B COOTBETCTBHH C
yraepona (II) YCIOBUSMU KOMMYHUKALIUH.
PerynstuBHbIe: yMeHUE
OpPraHU30BBIBATH CBOIO
NEeSITeNIbHOCTh, BBIOMPATh CPEJICTBA
JUISL peau3aluuy HeJei.
Hayuarcs: O6cyxaath CBONCTBA [IpenMeTHbIE: aHATU3UPOBATH U Osnanenue
okcua yriaeposa (1V) 0oTOMpaTh HHPOPMAIIHIO; CHCTEMOU
BBIIBIDKEHUE TUIIOTE3 U UX 3HaHUU

Oxcup yriepona (1V) - yraekucisrii ra3. | Oxenp yriepoaa (II)

IMosy4yaT BO3MOKHOCTH
HAYYHTbCHA: COCTABIISITh YPAaBHCHHE
peaKInu, XapaKTepu3yoIeH
npeBpalleHue KapoOoHaToOB B
THJIPOKapOOHATHI, TPOBOIUTH
Ka4eCTBEHHBIC PEAKIIUU HA OKCH]T
yraepoaa (IV) u xkapboHaT-uoH

000CHOBAHME; MIOCTPOCHHUE
JIOTUYECKOM IEMH PACCYKICHUH.

KoMMyHuKaTHBHBIE: BEIOOD
OCHOBAaHUU M KPUTEPHUEB C LIETBIO
BbIJIETICHUS TIPU3HAKOB, YMEHUE C
TOYHOCTBIO BBIPKATh CBOU MBICIIH B
COOTBETCTBUHU C 33/1a4aMH U
YCIOBUSMU KOMMYHUKALIUU.

PerynsaTuBHbIE: IPUHATHE U
COXpaHeHHe yueOHOU 3a71aui.




Pacrio3snaBanue kKapOOHATOB.

(v

[MpakTuaeckas padbota Ne6. [Tonydenue
CBOWCTB.

okcuna yraepoaa (IV) u uzyuenue ero

rasa.

IMosy4yaT BO3MOKHOCTH
HAy4YHThCsA:Pacrio3HaBaTh ONBITHBIM
MyTEM YIJIEKUCIHbIN Ta3, KapOOHaT - U
CHWJIMKAT-nOHBIL. Mcnonp30BaTh
pUOOpEeTEHHBIE 3HAHUS U YMEHHUS B
IIPAKTUYECKON JESITEIBHOCTH U
IIOBCEIHEBHOM JKM3HU C LIENBIO
6€e301acHOTo 0OpaleHus ¢
BEILIECTBAMU U MaTepHalIaMU U
9KOJIOTMYECKHA I'PAMOTHOTO
MOBEJCHUS B OKPYKaIOLLEH cpeie

KoMMyHHKaTHBHEIE: yMEHUE
OTIPENICIIATH IIEJTH CBOETr0 00yUEeHHUS,
CTaBUTH U (POPMYIUPOBATH IS CeOs
HOBBIE 33]]a4U B y4eOe u
NI03HABATEJIBHOM JICATEIBHOCTH,
pa3BUBaTh MOTHBBI K HHTEPECHI
CBOCH MO3HABATEIILHOU
JeSITEITbHOCTH.

PerynsatuBHbIE: IPOTHO3UPYIOT
pE3yabTaThl YPOBHS YCBOEHUS
M3y4aeMoro MaTepuaia; IpUHUMArOT
U COXPaHAIOT y4eOHYIO0 3aj1auy.

e Hayuarcsi: O6cyxnath cBoiictBa u | [To3HaBarenbHbIe: yCTaHABIMBATD OBnanenue

% YTOJIBHOM KHUCJIOTHI. NIPUYUHHO-CIIEICTBEHHBIE CBS3U. CHUCTEMOU

2 3HAHUU

5 IMosry4yaTt BO3MOKHOCTH KoMMyHUKaTUBHBIE: yMEHUE

< HAYYHMTbCSA: COCTABIIATh YPABHCHHUE | OTIPENENATH eI CBOEro 00ydeHMs,

E’ peaxkuuu, XapakTepu3yrouei CTaBHUTbH U POPMYITUPOBATH LIS CeOs

S npeBpaleHue KapOoOHaToOB B HOBBIE 33J]auul B yuebe U

3 rUAPOKapOOHATHI, MPOBOIUTh MIO3HABATEJILHOM J1€ATENbHOCTH,

= o KayeCTBEHHbIE PEAKIIMH HA OKCH]L pa3BUBaTh MOTUBBI U HHTEPECHI

< v o

g & | yrrepoxa (IV) u xapOoHat-HOH CBOEH MM03HaBaTEIbHON

5 & JIEATETEHOCTH.

s B

-

é:3 s PerynsiTuBHBIE: TPOTHO3UPYIOT

2 2 PE3yIbTaThl YPOBHS YCBOCHHS

@]

g = M3y4aeMoro MaTepuasia; IpUHUMAaIOT

> > Y COXPaHSAIOT y4eOHYIO 3a/1auy.
Hayuarcsi: nosyuats U coOUparth [lo3HaBaTenbHbIE: YyCTAHABINBAThH Osnanenue
okcua yriaepoaa (IV) B maboparopuu | mpuUYMHHO-CIICACTBCHHBIC CBSI3H. CUCTEMOM
U J0Ka3bIBaTh HAJTMYUE JAHHOTO 3HaHUU




Hayuarcsi:ConoctaBisiTe CBOMCTBa

Ilo3HaBatenbHEIE: YCTaHaBJIMBATb

OsBnanenune

Kpemuuesas kucnora u ee com. CTekro.

Llemenr.

IMosy4yaT BO3MOKHOCTH
HAYYHMTBCS: COCTABJIATh YPABHEHUS
XUMUYECKUX PEAKIUH,
XapaKTepU3YIOUIUX CBOMCTBA
KpeMHHs, okcuaa kpemuus (IV),
KPEMHHUEBOM KUCITOTHI. UMeTh
MPEACTABJICHUE O CUIIMKATHOU
MPOMBILIJIEHHOCTH

BbIABUT'a€MBbIX ITOJIOJKECHUH.

KoMMyHUKaTHBHBIE:
B3aMMO/ICIICTBOBATD B XOJI€
TPYNIIOBOM pabOThI, BECTU IUAJIOT,
y4acTBOBATh B AUCKYCCHH;
IPUHUMATH JPyroe MHEHHUE U
MO3UIUH, IOMYCKaTh
CYILECTBOBAHUE PA3HBIX TOUEK
3peHusl.

PerynsaTuBHbIe: IPOTHO3UPOBATH
pe3yJIbTaThl YPOBHS YCBOCHHUS
U3y4yaeMoro Marepuana; IpUHUMAaTh
U COXPaHATh YUeOHYIO 33/1a9y.

OKCHUI0B yrﬂepo;[a 158 erMHI/IH, HpI/I‘-II/IHHO-CJIeI[CTBeHHLIe CBA3U U CI/ICTGMOI;'I
O6’I)$ICH$ITI) HpI/I‘-II/IHy nux pa3n1/1qm{. 3aBUCHUMOCTH. 3HaHI/II71
YcraHaBiIMBaTh 10 XUMHAYECKOU KomMmyHHKaTUBHBIE: IITITaHUPOBATh

< (dhopMyIie MPUHAJICKHOCTD BEIISCTB | LIEIH U CLIOCOOBI B3aUMOJIEHCTBUS,

?, K OTpEeeIEHHOMY KJIaccy MOHUMATh TTO3UIIUIO IPYrOTO,

= COEIMHEHUI. y4acTBOBATh B KOJUICKTHBHOM

% 00CYXICHUHU TTPOOIIEMBI.

o IMosry4yaTt BO3MOKHOCTH

= HAYYNTbCS: 3aMUChIBaTh ypaBHEHUs | PerynsTuBHbIE: IPUHUMATD U

§ peakIuii B 3JIEKTPOHHO-HOHHOM COXpaHATh yueOHYIO 3a/1a4y;

@) BUC. OCYI]_IGCTBJ'ISITB quTBIBaTB BBIJICJICHHBIC quTeneM

>§ B3aMMOITPEBPAILICHHS KAPOOHATOB U | OPUCHTHUPHI JICHCTBHSL.

§ ruapokapOoHaToB. Pacno3HaBarth

2 OTIBITHBIM TTyTEM YTJICKUCIIBIN Ta3,

< KapOOHAT - U CUJTUKAT-HOHBI.
Hayuarcsi: Jloka3biBath KUCIOTHBIN | [l03HaBaTenbHbIE: BBIABIATH OsBnaaeHne
XapaKTep BBICIIUX OKCUIOB 0COOEHHOCTH M IPU3HAKH OOBEKTOB; | CUCTEMOM
yIJIepo/ia U KpEMHHUSI. MIPUBOJIUTH IPUMEPHI B KAUECTBE 3HAHUH




Hayuarcs: npuMeHATh 3HAHMS,

Ilo3HaBatenbHEIE: YMCHHEC BCCTH

% - YMEHUS M HaBBIKH, TIOJTYUYEHHBIE IPH | CAMOCTOSTEIIbHBIN TOUCK

= = o | I3YHCHUH TCMBI

g & 2 KommyHuKkaTuBHBIE: GOpMUPOBaHUE
S ;:, 2 COOCTBEHHOTO MHEHUS U TIO3ULIHH.
5<%

=Y 2 PerynstuBHBIC: TUTAHUPOBAHHE

= z 3 CBOHX JICCTBUH B COOTBETCTBHUH C
& = < TIOCTaBJIEHHOM 3a/1auelf U YCIOBUSIMH
z o % ee peann3aIny, B TOM YHCIIE BO

= B9 BHYTPEHHEM IUIAHE.

Tema 7. O61mue cBoiicrBa Mera/LioB (134)

XapakTepucTUKa METAJLIIOB

Hayuarcsi: Xapakrepu3oBarth
METaJUThl Ha OCHOBE MX TTOJIOKEHUS B
MEePUOIUYECKOIN CUCTEME U
0COOEHHOCTEH CTPOEHHUS UX aTOMOB.
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB METAJIJIOB 10
MepUuoIy U B A-rpymnmax.

IMosy4yaT BO3MOKHOCTH
HayunThcsi: VccnenoBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB. IPUMEHSITh
3HAHHUSA 0 METANIMYECKOH CBI3H IS
pasbICHEHUS (PU3MIECKUX CBOMCTB
METAJIJIOB

ITo3naBarenbpHBIC: BEISIBICHHE
0COOEHHOCTEN M MPU3HAKOB
00BEKTOB; MPUBOAUTH IPUMEPHI.

KomMyHuKaTuBHBIE:
B3aUMO/JIECTBUE B XOJIE€ TPYIIIOBOI
paboTHI, BEAYT AUAJIOT, YYaCTBYIOT B
JTUCKYCCUU; IPUHUMAIOT IPYroe
MHEHHE U TTO3ULIMIO.

PerynstuBHBIE: IPOTHOZUPYIOT
pe3yabTaThl YpOBHS YCBOCHUS
M3y4aeMoro MaTepuania; IpUHUMAIOT
U COXPaHSIOT y4eOHYIO 3a/1auy.

OBiazenue
CHUCTEMOU
3HAaHUHU




Hayuarcs:Ilonb30Barees

Ilo3HaBatenbHEIE: YCTaHaBJIMBATb

OsBnanenune

COXpaHeHHe yueOHOMU 3a71auH.

g uHpopManuen u3 Qpyrux MPUYHHHO-CIICJICTBEHHBIE CBS3H U CUCTEMOM
g HMCTOYHHUKOB JISI IOJITOTOBKHU 3aBUCHUMOCTH. 3HAHUH
° KPaTKUX COOOIICHUIA.
0 KommyHUKaTHBHBIE: TITITAHUPOBATh
g ['oToBUTH KOMIIBIOTEPHBIE LIEJIU U CIOCOObI B3aUMO/JICHCTBUS,
= MPE3CHTAIINH 110 TEME NOHMMATh MO3ULUIO JPYroTo,
E y4acTBOBATh B KOJUICKTHBHOM
g 3 IMonyyaT BO3MOKHOCTH 00CYXICHUHU TTPOOIIEMBI.
% 5 Hay4YuThCcs: Vicnons30BaTh
5 E‘ MpUOOpeTEHHBIC 3HAHUS M YMCHHSI B | PeryisTuBHbIE: IPUHUMATD U
E = npaxmqecxofvl JIEITETbHOCTH U COXpaHATh yueOHYIO 3a/1a4y;
= X MTOBCETHEBHOM JKM3HU C LENbIO YYUTHIBATH BBIJICTICHHBIC YUUTEIIEM
e 0e30macHOTO OOpaIIeHus ¢ OPHUEHTHPHI ICUCTBUSI.
S % BENIECTBAMM M MaTEpHUAIaMU U
a e 9KOJIOTHYECKH TPAMOTHOTO
T S MOBEICHUS B OKPYXKAIOILEeH cpeie
Hayuarcsi: noib30BaThCs [IpenMeTHbIE: aHATU3UPOBATH U Osnaznenue
JE AIIEKTPOXUMUYECKUM PSIIOM oTOupath HHpOpPMaLHIO; CUCTEMOM
y 2 HaMpsLKEHUH METAJJIOB, COCTABIIATh | BBIABMIKEHHE TMIIOTE3 U UX 3HaHUU
© & | YPaBHCHHS XMMHYCCKHX peaxkuui, 000CHOBaHKE; MOCTPOCHUE
5 g XapaKTepHU3YIOIINX CBOICTBA JIOTUYECKOM 1IeTIH PACCYKICHHI.
5 = | meramios
5 g KoMMmyHHKaTHBHBIE: BEIOOD
é = IMosryyaT BO3MOKHOCTH OCHOBAaHUU U KPUTEPHUEB C LIETBIO
= § HAYYHUTHCSA: OOBSICHATH CBOMCTBA BbIIETICHUS TIPU3HAKOB, YMEHUE C
5 2 METaJJIOB B CBETE MPEACTABICHHUHN 00 | TOYHOCTHIO BBIPAKATH CBOU MBIC/IH B
E = | OKHCITHTEIbHO-BOCCTAHOBUTENIBHEIX | COOTBETCTBHHY C 3a/1a4aMH 1
§ é § npoiieccax YCIOBUSMU KOMMYHUKAIIUU.
S 2B
S 25 PerynstuBHbIC: IPUHATHE U
<O =




Hayuarcs: Onpenensars

Ilo3HaBatenbHEIE: YMCHHEC BCCTU

OsBnanenune

I peajindaiun LEeneH.

0COOEHHOCTH COCTaBa M CBOMCTB CaMOCTOSATENbHBIN TIOUCK, 0TOOD CUCTEMOU
YyryHa U CTaJlu, JIOPATIOMUHMUS, uHpOpMaIny, ee mpeodpa3oBaHue. 3HaHUM
) OpOH3BI

o £ KommyHukaTuBHBIE: GOpPMUPOBaHUE

; 5 IHosryyaT BO3MOKHOCTH COOCTBEHHOTO MHEHHUS U TIO3ULIMH.

7 \& HAYYHUTBHCSA: Pa3bsICHATH MPOOIEMBI

3 >§“ 0€30TXO0/IHBIX IIPOU3BOJICTB B PerynstuBHble: nuaHHMpoBaHUE

g = MeTaJTypruu. 3HaTh COCTaB U CBOHUX JICCTBUM B COOTBETCTBUH C

E 5 CTPOEHHE CILJIaBOB, OTJINYHE OT MIOCTABJIEHHOM 3a/1auell U yCIOBUSIMU

2= METaJIJIOB. YMETh OOBSICHATD, €e peanu3alnuu, B TOM YHCIIE BO

S g MIOYEeMY B TEXHUKE IUPOKO BHYTPEHHEM IJIaHE.

O X | ucnosb3yroT CIIaBkl
Hayuarcsi:xapakTepu3oBarthb [To3HaBarenbHbIE: CTAHOBIIEHUE OBnanenue
II€JIOYHBIE METAJUIBI 110 MOJIOKEHUIO | MPUUYUHHO-CIIEJCTBEHHBIX CBS3€EHl; CUCTEMOM
B MEPUOINIECKOM TabIuIe U BBIOOp Hanbosee A3 HEKTUBHBIX 3HAHUI
CTPOEHHUIO aTOMOB crocoOoB peleHus 3a/1a4 B

3aBUCUMOCTH OT KOHKPETHBIX

IMosy4aT BO3MOKHOCTH YCIIOBHH.
HAY4YHMTbCSl COCTABIISITh YPABHEHUS
peaKImid, XapaKTepHu3yOLUIX KoMMyHMKaTHBHBIE: yMEHUE C

E CBOMCTBA LIEIOYHBIX METAJUIOB M UX | JOCTaTOYHOM TOYHOCTBIO BBIPAXKAaTh

= COEJIMHEHUH, U OOBACHATH UX B CBOM MBICJIM B COOTBETCTBUHU C

5 CBETE IIpeCTaBICHUI 00 YCIOBHUSIMU KOMMYHUKALIUH.

S AJIEKTPOIUTUYECKOM TUCCOLMALINN U

2 OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX | PerynsTuBHbIe: yMeHUE

é IIPOLIECCOB OPraHu30BBIBATH CBOIO

g[ JeSTeIbHOCTb, BEIOUPATh CPe/ICTBA




Hayanca : XapaKTCpUu30BaThb

HPGI[MGTHLIG . AHAJIM3UPOBATH U

OsBnanenune

YCTPAHCHUS KECTKOCTHU

anemenTsl [IA-rpymnmsl mo oTOupaTh HH(HOpPMAIHIO; CHCTEMOM
MTOJIOKCHHIO B TIEPUOTNICCKON BBIJIBIDKCHUE THITOTE3 U X 3HAHHHA

o TaOJIUIIE U CTPOCHUIO aTOMOB 000CHOBaHME; TIOCTPOECHUE

E JIOTUYECKOU LEMH PACCYKICHUM.

T IHoy4yaTr BO3MOKHOCTH

% HAY4HTBCS: COCTABIIATD YPaBHEHUA KOMMYHI/HfaTI/IBHBIeI BEIOOD

o peaKIuii, XapaKTepu3yIoInX OCHOBAHUM U KPUTEPHEB C IIEIIHIO

= CBOMCTBA MarHus U €ro COCIMHEHUM, | BBIJICTICHUS IPU3HAKOB, YMEHHUE C

= 1 OOBSICHSTE MIX B CBETE TOYHOCTHIO BBIPAKATH CBOU MBICITH B

é’[ MIpesICTaBIeHUH 00 COOTBETCTBHUU C 33Jja4aMH U

o< 3 ANEKTPOIUTUIECKON AUCCOIMAIINH M | YCIIOBUSIMA KOMMYHHKAI[HH.

= % OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX

s 5 nporeccax. PerynsTuBHBIC: IPUHATHE U

> = coxpaHeHue yueOHOM 3a1a4u.

= Hayuarcsi:xapakTepu3oBarth [To3HaBaTenbHbIE: BHISIBICHUE Osnanenune

o anemeHTs! [IA-rpynmsl mo 0COOCHHOCTEH W IPU3HAKOB CUCTEMOM

§ MOJIOKEHUIO B MIEPUOINIECKON 00BEKTOB; MPUBOAUTH TPUMEPHI. 3HAaHUU

= TaOIMIE U CTPOCHUIO aTOMOB

2 KoMMyHUKaTHBHBIE:

é IMosy4yaTt BO3MOKHOCTH B3aUMOJICHCTBUE B XOJI€ TPYNIIOBOM

%’ HAYYUTBHCS: COCTABIIATh YPaBHCHHs | pabOTHI, BEAYT JUAJIOT, y4aCTBYIOT B

o peaxiuii, XxapakTepu3yIoLIux JMCKYCCUU; TPUHUMAIOT JIPYroe

= CBOMCTBA KaJIbLIUS U €T0 MHEHUE U MO3ULIHUIO.

2 = COeIMHEHMH, U O0BACHATH UX B

= GE CBETE MpejcTaBleHuit 00 PerynsTuBHBIE: IPOTHOZUPYIOT

qg) S | DIEKTPOJMTHYECKON IUCCOUMALMY U | PE3YJILTAThl YPOBHS YCBOCHHS

o c; OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX | M3Yy4aeMOro MaTepuasa; MPUHUMAIOT

;’ 2 mporeccax. 3HaTh KaueCTBEHHYIO U COXpaHsSIOT Y4eOHYIO 3a7auy.

= 3 PEaKIuio Ha UOH KaabIusl. 3HATH,

Er % 4eM 00yCIIOBIIEHA )KECTKOCTh BOJIBI.

5; e YMeTh pa3bsICHITH CIIOCOOBI

o




Hayuaresi: cocTaBisiTh ypaBHEHUS

Ilo3HaBatenbHEIE: OCYHICCTBJIATH

OsBnanenune

IEUCTBUSL.

= % XUMUYECKUX PEAKLUH, MOMCK HY)XKHON MH(pOpMAIu B CUCTEMOU

o 5 & | xapakTepu3yromux o0IKMe CBOWCTBA | ydeOHMKE, aTace. 3HAHUH

= E g ATFOMUHUS

2 S KoMMyHMKaTHBHBIE: yUUTHCS

2 &, Z| Hoay4art BO3MOXKHOCTD BBIpa)XKaTh CBOM MBICIIU B

é’ = § HAYYHUTBHCSA: OOBSCHATH 3TU PEAKIIMH | COOTBETCTBUU C 33Ja4aMH U

,E' : ; B CBETE IPEJCTABICHUN 00 YCIOBUSMU KOMMYHHUKAIUH.

= 5 o | OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX

5 = § IIPOLIECCOB PerynaruBHbIe: NPOrHO3UPOBATH

= 2 2 pe3yibTaThl YPOBHS YCBOCHUE

<<5 H3yJaeMoro MaTepHala.
Hayuarcs: noka3bBaTh [To3HaBaTenbHBIE: YCTAaHOBJIEHUE Osnagenue
amM(OTEepHBIN XapaKkTep COCIUHEHUsS], | TPUUMHHO-CIIEACTBEHHBIX CBS3EH U CUCTEMOU

. COCTaBJISATh YPaBHEHHUS 3aBUCHUMOCTH MEX]Ty 00bEKTaMHU. 3HaHU’

= COOTBETCTBYIOIIUX XUMUYECKUX KoMMyHHKaTHBHBIE: IUTAHUPOBAHHE

% peakuui LIEJIM ¥ CIIOCOOBI B3aUMOICHCTBUS;

5 00OMEeH MHEHUSMH, TOHUMAHNE

S ITosry4yaT BO3MOKHOCTH MO3ULUY NTapTHEPA.

S = HAYYHTbCS: OOBSCHSTH UX B CBETE

)E = IpeJCTaBICHUNA 00 PerynstuBHble: cOXpaHEHHE

2 g IEKTPOJIUTUYECKOMN JUCCOLUALIUI yueOHOM 3a/1a4i; YIUTHIBATh

§ % BBIICJICHHBIC YYUTEIEM OPUEHTUPHI




Hayuarcsi: O6cyxaats cTpoeHue

Ilo3HaBarenbHBIE: IIOUCK U

OsBnanenune

CoenuHeHus xKeme3a

IMosy4yaTt BO3MOKHOCTH
HAYYHTBCSI: COCTABJISTh YPaBHCHUS
peakIHii B CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKOU JTUCCOIMAIIUN 1
OKHCJIUTEIHLHO-BOCCTAHOBUTEILHBIX
rporeccax

KoMMmyHUKaTHBHEIE:
B3aUMO/JICCTBUE B XO/JI€ TPYIIIOBOI
paboThl, BEAYT JUAJTIOT, y4aCTBYIOT B
JUCKYCCUU; TPUHUMAIOT JIPYroe
MHEHHE U ITO3ULIMIO.

PerynsTuBHbIE: IPOTHO3ZUPYIOT
pE3yabTaThl YPOBHS YCBOEHUS
M3y4aeMoro MaTepuaia; IpUHUMArOT
U COXPaHAIOT y4eOHYIO0 3ajauy.

aToMma jxenesa, GU3nIecKue u BbIJICJIEHUE HEOOX0 MO CHCTEMOM
e XMMHMUYECKHE CBOMCTBA JKeJe3a UH(POpPMALIUN; CHHTE3UPOBATh 3HAHHHA
o MMEIOLIUECS 3HAHUsI; BBIOOD
% IHosryyaT BO3MOKHOCTH OCHOBAHH M KPUTEPUEB IS
» 8 | HAYYHTBbCS: PasbsCHSATH CBOWCTBA IIOCTPOEHHUS JIOTMYECKOH 1eNH
3 S JKeJe3a B CBETe MpeJCTaBICHUM 00 pacCcyxJIeHHI1, yMEHUE MTOJTHO
2 5 OKHCITUTEITLHO-BOCCTAHOBUTEIBHBIX | BBIPAKAaTh CBOM MBICITH.
§ z MPOLECCAX U AIEKTPOTUTHIECCKON
g5 JMCCOLIMAIIUU KoMMmyHHMKaTHBHBIC: POpPMHpPOBAHUE
5 5 ¥ pa3BUTHE TBOPUYECKUX
é ’5 crocoOHoCTEH.
3
s 5 PerynstuBHbIC: yMEHHE
§ o g OpraHu30BBLIBATEH CBOIO
% & o NesITeNIbHOCTh, BHIOMPATh CPEACTBa
E s JUTSL pealTi3alliy IEeNIeH.
Hayuarcs: 31aTh cBOICTBa [To3HaBaTenbHBIE: BBIABICHUE Osnagenune
coenuHenuit Fe+2 u Fe+3 0COOCHHOCTEH W IPU3HAKOB CUCTEMOM
00BEKTOB; MPUBOAUTH IPUMEPHI. 3HaHUU




[Ipaktuueckas padorta Ne7Pemienue
SKCIICPUMCHTAJILHBIX 3a/1a4 110

TeMe«MeTallTbl U UX COCANHCHUA.

Hayuarcs: BBIIOJHAT
9KCIIEPUMEHTAJIbHBIE 3a/1a4H
UHJUBUAYAJIbHO pa3HbIMU
crioco0amu

IMosry4yaTt BO3MOKHOCTH
HAYYHUThCS: BEHIOMPATh Hanbosee
paIII/IOHaJ'IBHI:Jﬁ X0 p€lICHUA,
JeJ1aTh BBIBOJAbI HA OCHOBAHHUU
HaOIIOACHUI

[IpenmeTHbIe: aHAIM3UPOBATH U
oTOupaTh HH(HOpPMAIHIO;
BBIJIBUKCHUE TUTIOTE3 U UX
000CHOBaHME; TIOCTPOECHUE
JIOTUYECKOU LN PaCCYKICHHMN.

KoMMmyHMKaTHBHBIE: BEIOOD
OCHOBAHUM U KPUTEPHUEB C LIEIIBIO
BBIJICJICHHS] TIPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPAXKATh CBOM MBICIIH B
COOTBETCTBHUU C 3aja4aMH U
YCIIOBUSIMA KOMMYHHUKALIAH.

Pel"y.]'ISITI/IBHBIeI IIPUHATUE U
coxXpaHeHHe y4yeOHOH 3a1auH.

OBazeune
CUCTEMOU
3HAHUH

KounrtpoJabsHnas padora Ne3 no

TEeMe: «Oﬁmne CBOIICTBa METAJLJIOB».

Hayuaresi: npuMeHATh 3HaHUS,
YMEHHUS U HAaBbIKH, OTy4YE€HHBIE TPU
W3Y4YEHUU TEMBbI

[To3HaBaTenbpHBIC: BEIOOP Hanboee
3¢ PEeKTUBHBIX CIOCOOOB PEIICHUS
3aJa4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHH.
KoMMyHuKaTUBHBIE: yMEHUE C
OCTAaTOYHOM NOJTHOTOU U
TOYHOCTBIO BBIPKATh CBOU MBICIIH B
COOTBETCTBUHU C 3a/1a4aMH U
YCIOBUSMU KOMMYHUKALIUU.

PerynaruBHbie: npuHUMAaTh U
COXPaHATH YU4eOHYIO 3a/1auy;
CaMOCTOSATEIbHO BBIACHATEL U
dbopMHUPOBATSH 11E]Ib; COCTABIISTH
IJIaH U TOCIEI0BATEILHOCTD
JeUCTBUI.

Tema 8. OcHoBbl opranuyeckoiit xumun(10 4)




Hayuatcsi: OOcyx/1aTh OCHOBHBIC

Ilo3HaBatenbHEIE: OCYHICCTBJIATH

OsBnanenune

YuporieHHas KiiacCupuKaus

(v

OpraHNU4YCCKUX COCANHCHUU.

KJIacCU(PUKAIMA OPraHUYECKUX
COEOUHEHUN

IMosy4yaTt BO3MOKHOCTH
HAYYHUTHCS: ONPEICIIATH H30MEPHI
U3 MPEATIOKEHHOTO TIePeyHs
CTPYKTYPHBIX (GOpMYIT
OpraHMYECKUX BEILECTB,
OpPUEHTHPOBATHCS B KiIacCUPUKALIUU
OpPraHUYECKUX COCAMHEHUN

KomMmyHukatuBHbIe: (popMuUpoOBaHHEe
cOOCTBEHHOTO MHEHHUS U TIO3UIIHH.

PerynartuBHbIC: TUTaHMpPOBAaHHE
CBOMX JCHCTBUH B COOTBETCTBHH C
MOCTABJICHHOM 3a7[a4eii U YCIIOBUAMU
ee peasn3aIuu.

g II0JIOKEHUS TEOPUH CTPOCHHUS MOMCK HY)XKHON MH(pOpMAIu B CUCTEMOU

= 9 OpraHMYECKUX coeAUHEHUNH A.M. yueOHHKe, aTiiace. 3HAHUU

= g bytneposa

g § KoMMyHMKaTHBHBIE: yUUTHCS

e E IHosryyaT BO3MOKHOCTH BbIPa)KaTh CBOU MBICIIH B

= s HAYYNTBCS: 3aMKChIBATh COOTBETCTBUHU C 33/1a4aMH 1

5 & | ctpykrypHbIe HOPMYIIBI YCIOBUSMU KOMMYHHUKAIUH.

CE = | OPraHMECKHX BELIECTB Ha MPUMepe

S § g|ankaHoB PerynstuBHBIE: IPOrHO3UPOBATH

5 § ] pe3yJbTaThl YpOBHS YCBOEHHUE

R oa H3y9aeMOro MaTepuana.
Hayuaresi: onpenensts NpUUnHBI [To3HaBarenbHbIE: YMEHUE BECTH OBnanenue
MHOT000pa3usi OpraHuYECKUX CaMOCTOSITEILHBIN MTOUCK, OTOOP CHUCTEMOM
BEIIECTB, OCHOBHBIC TIPU3HAKA nHpopmanuy, ee mpeodpazoBaHue. 3HaHU’




Henpenenbusbie

YTIIEBOIOPOIBI.

CBOMCTBA, KAUECTBEHHBIC PEaKIIUU
Ha HeTpeeNIbHBIC YIIICBOA0POIbI.

IMosy4yaTt BO3MOKHOCTH
HAYYHUTHCS: COCTABIIATD
CTPYKTYpHBIE (hOPMYIIBI TOMOJIOTOB
STHIICHA

KomMmyHukatuBHbIe: (popMuUpoOBaHHEe
cOOCTBEHHOTO MHEHHUS U TIO3UIIHH.

PerynartuBHbIC: TUTaHMpPOBAaHHE
CBOMX JCHCTBUH B COOTBETCTBHH C
MOCTABJICHHOM 3a/1ayeil U YCIOBUAMU
€e peasM3aluy, B TOM YUCJIe BO
BHYTPEHHEM ILIaHE.

Hayuarcsi: O6cyxnats otnensHbix | [lo3naBarenbHbIe: yMeHHE OBnanenue
. IIpe/ICTaBUTENEN alKaHOB (METaH, OPraHu30BbIBATH CBOIO CUCTEMOU
‘E 3TaH, NMpoMaH, OyTaH), UX JeSITEeIbHOCTD, BEIOMPATh CPEICTBA 3HAHUU
® | pu3UUeCKUue U XUMHUIECKHE JUIs pealln3aluy Lesei.
g CBOICTBa, ONPE/IENICHUS TOMOJIOTOB,
> TOMOJIOTMYECKOTO psijia KomMMmyHUKaTHBHBIE: IPUHUMATH U
3 COXpaHsATh YUeOHYIO 3a/1auy.
2 é ToayuaT BO3MOKHOCTH
A S HAYYUTBCS: COCTABIATh PerynsatusHsie: popmupoBaHue u
GE 2 CTPYKTYpHBIE (DOPMYJIIBI ATKAHOB pa3BUTHE YMEHUN BECTH
2 % CaMOCTOSITENbHBIN MOUCK, 0TOOP
= > nHpopmanuu.
Hayuarcsa: CocTaBiAarh ITo3HaBaTenbHBIE: YMEHUE BECTH OBiazenue
CTPYKTYpPHYIO (OpMYITy 3TUIIEHA, €TO | CAMOCTOSATEIBHBIN TIOUCK, OTOOD CHUCTEMOU
¢bu3nyeckne 1 XMMHUYECKHE nH(popMalny, ee NpeodpazoBaHUE. 3HAaHUU




[Tonumepsr

Hayuarcs:
CoCTaBIATHCTPYKTYPHYIO (OPMYITY
alleTUIICHa, ero (hu3nvYecKkue u
XUMHUYECKUE CBOUCTBA

IMosry4yaTt BO3MOKHOCTH
HAYYUThCS: COCTABIISITH YPABHEHUS
XUMHUYECKUX PEaKIHil,
XapaKTepU3YIOIINX CBOMCTBA
aleTHIIeHa

[To3naBarenbHbIE: BEIOUPATH
Hanboee 3 (HEeKTUBHBIE CTIOCOObI
pelieHus 3a/1a4; KOHTPOJIMPOBATh U
OLICHMBATH MTPOIIECC U PE3YIbTAT
JIeSTEIIHOCTH.

KommyHHKaTHBHBIE:
JOTOBapUBATHCA O paclpencIeHuN
(GyHKIMI U poJiell B COBMECTHOM
JESTEIBHOCTH.

PerynsaruBHbie: ymMeHHe
OpFaHI/I?;OBI)IBaTI) CBOIO
JeSITeTbHOCTh, BRLIOUPATh CPE/ICTBA
JUISL peau3aluy uesen.

OBagenue
CUCTEMOU
3HAHUI.

[Ipon3BoOHBIE YTIEBOIOPOIOB.

CnupTsl.

Hayuarcsi: OGcyxaaTh
oTpeieJICHUEe CITUPTOB, OOIIYIO
dhopmyiy CIUPTOB,
(bu3HoIorNYecKoe IeHCTBHE
METaHOJIa ¥ ATAHOJIa Ha OPraHU3M

IMosy4yaT BO3MOKHOCTH
HAYYHUTBHCS COCTABIIATH YPAaBHEHUS
peaxiuil, XapakTepu3yoIux
CBOICTBA CIIUPTOB

[IpenmeTHBIC: aHATU3UPOBATH U
oTOMpaTh HHPOPMAIIHIO;
BBIJIBIDKEHUE THIIOTE3 U UX
000CHOBAaHME; MIOCTPOCHHUE
JIOTUYECKOU IIEMH PACCYKICHUH.

KoMMyHuKaTHBHBIE: BEIOOD
OCHOBAaHUU M KPUTEPHUEB C LIETbIO
BbIJICTICHUS TIPU3HAKOB, YMEHUE C

TOYHOCTBIO BbIpaKaTb CBOU MBICJIU B

COOTBCTCTBHHU C 3aJa4aMi U
YCIOBUAMH KOMMYHUKAIIUU.

PerynsaTuBHbIE: IPUHATHE U
COXpaHeHHe yueOHOU 3a71aui.




Hayuarcsi: onpenensite GopmMyIbl

Ilo3HaBaTeabHEBIC: CAMOCTOSTEIILHO

PasBurtue

VTrIeBoasl

KaueCTBEHHYIO PEAKIHUIO Ha TIIIOKO3Y
U Kpaxmai, OMOJIOTHUECKYIO POJIb
TJIIOKO3BI U CaXapo3bl

IMosryyaTt BO3MOKHOCTH
HAYYHUTBCS: ONPEIEIATh CXOACTBA U
pasnuuue KpaxMasia v LeJUTF0JI03bI

OLCHUBATH ITPOLECC U PE3YIIbTAT
JCATCIIbHOCTH.

KoMmMmyHHKaTHBHBIE:
JIOTOBAPUBATHCS O paclpeacieHuN
dbyHKIMIA U poJieil B COBMECTHOM
JEeSITeIbHOCTH.

PerynsatuBHble: ymeHHE
OpPraHU30BBIBATH CBOIO
JeSITeIbHOCTD, BEIOMPATh CPEe/ICTBA
JUI pealln3aiyy HeNeH.

3

) MYpPaBbUHOMN U YKCYCHOW KHUCIIOT, CO3/1aBaTh AITOPUTM JCSATEIBHOCTH | CAMOOIIPEnE

% HMMETh MPEJCTABICHUE O CIOKHBIX IIPU pelIeHUN IPOo0OJIEM Pa3IMUHOTO | CHMS U

a adupax Xapakrepa. aJICKBaTHOTO

= OLICHUBAHUS

o IMosyyaT BO3MOKHOCTH KoMMmyHHKaTHBHBIC: (OPMUPOBAHUE | CBOUX

E HAYYHUTBCS: COCTABIIATh YPaBHEHUSI | COOCTBEHHOTO MHEHHS M TIO3HUITUH. JTOCTHKEHU I

§ XUMHUYECKUX PEAKIINH, B

5 XapaKTepU3YIONIUX OOIINE CBOMCTBA | PerynsiTuBHbBIE: YUUTHIBAThH MIPUMEHEHUN

= KHCJIOT, HAa IPUMEPE MyPaBbUHON U | YCTAaHOBJICHHBIE MIPAaBUJIA B 3HAHUU B

g YKCYCHOM KHCIJIOT. COCTaB, MJIAHUPOBAHUM M KOHTPOJIE Ciocoba | HOBOM

5 (bu3UYecKue CBONCTBA, TPUMEHEHNE | PEIICHUS; OCYIIECTBICHUE CUTYaIINH.

2 1 OMOJIOTMYECKYIO POJIb )KHPOB MOIIAarOBOTO U UTOTOBOTO KOHTPOJs. | CTpemMiieHue

= K MTO3HAHUIO

§ TOTO, 4TO

S HEN3BECTHO,

=3 HO

= MHTEPECHO.
Hayuarcs: onpenensiTh [To3HnaBaTenbHbIE: BHIOUPATH Osnaznenue
MOJIEKYJISIpHBIE (DOPMYJIBI TIIFOKO3bI, | Hanbouiee 3h(heKTUBHBIE CLIOCOOBI CUCTEMOM
caxapo3bl, Kpaxmaiia, LeJUTH0I03bl, peuieHus 3a1a4; KOHTPOJIUPOBaTh U | 3HAHUU




Hayuaresi: onpenenste

Ilo3HaBatenbHEIE: YMCHHC BECTU

OsBnanenune

CaMOCTOSTEILHO BLIAEIATh U
GbopMHUPOBATH 11€JIb; COCTABIIATH
IJIaH U [IOCJIENOBATEIbHOCTD
IEUCTBUIA.

MOJICKYJISIpHBIC (POPMYITBI TIIFOKO3BI, | CAMOCTOSATEIBHBIN TIOUCK, 0TOOD CUCTEMOM
5 caxapo3bl, Kpaxmaiia, eJUTH0I03bl, uH(pOpMaINH, ee IpeoOpa3oBaHUE. 3HAHUH
3 KayeCTBEHHYIO PEaKLHUIO Ha TIIIOKO3Y
A U Kpaxmall, OMOJIOTHYECKYIO POJIb KommyHnukaTuBHBIC: (opMHpOBaHUE
2 TJIFOKO3BI U CaXapo3bl COOCTBEHHOTO MHEHHUS U TIO3ULIMH.
5
& IToy4yaTr BO3MOKHOCTH PerynaruBHbIe: TUIaHMpPOBAaHHE
g HAYYUTHCS: ONIPEJICNIATh CXOJICTBA M | CBOUX JICHCTBUI B COOTBETCTBHH C
= pasnuure Kpaxmasia U LeJUTH0JI03bl NIOCTaBJICHHOMW 33/1a4el U YCIOBHSIMH
< ee peanu3alum.
Hayuaresi: npuMeHSTh 3HAHUS, [To3naBarenbHble: BEIOOp HanbOosnee | PazButue
YMEHWUS M HaBBIKH, MOJTYICHHBIC TPU | 3D (HEKTUBHBIX CIIOCOOOB pelIeHUs camoorpenen
- é W3YYCHUH TEMBI 3aJ1a4 B 3aBUCUMOCTH OT SHUS U
: E KOHKPETHBIX YCIIOBHI. aJIeKBaTHOTO
s = KOMMYHI/IKaTI/IBHI)IeI yMeHue ¢ OIICHUBaHUS
S = JOCTaTOYHOM MOJHOTON U CBOUX
S % TOYHOCTBIO BBIPAKATh CBOU MBICIIH B | JOCTHKEHUI
s e COOTBETCTBUHU C 3a/1a4aMH U B
% = YCIOBUSMU KOMMYHUKALIUU. MPUMEHEHUH
Z s 3HaHUI B
§ O‘:“ PerynstuBHBIC: IPUHUMATH U HOBOM
z z COXpPaHATH y4eOHYIO 3a/1auy; CUTYalluu
S =
= o
=




Hayuarcsi: 06001maTh OCHOBHBIE Ilo3HaBaTenbHbBIE: CaMOCTOATEIIBHO
MOHATHUS Kypca XuMuu 9 Kiacc cO3/aBaTh AJITOPUTM JAESITEIBbHOCTU
IpU peLIeHUU IpoOIeM Pa3InYHOIO
XapakTepa.

KoMMmyHHMKaTHBHBIC: (GOPMUPOBAHUE
COOCTBEHHOTO MHEHUS U TIO3ULIUH.

PCFYJ'ISITI/IBHI)IGZ YYUTBIBATDH
YCTAaHOBJICHHBIC ITpaBUJia B
IUTAHUPOBAHUM U KOHTPOJIE criocoda
pelIeHNs; OCYIECTBICHUE
MOIIAarOBOTO ¥ HTOTOBOTO KOHTPOJIS

O0001eHre 3HAHUHN, TIOTYYSHHBIX

B 9 K.

COHEPXAHUE IMTPOI'PAMMBI KYPCA XMUMHNU 9 KITACCA

IToBTOpEHUE OCHOBHBIX BONPOCcOB 8 Kjacca (3 yaca)

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMudeckux 3eMeHToB J[.M. MeHeneeBa B CBeTe TEOpUU CTPOCHUS aTOMA.

Xumuueckas cBsizb. CTpoeHHe BelecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK.

XUMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BellecTB. PacueTsl mo xumuueckuM ypaBHeHusM./lemoncTpanun. Tabnuna «Buabl
cBszeit». Tabmuna « TUnbl KPUCTAITTHYECKUX PEIIETOK

Tema 1. Knaccudpukanuss XaMudecKuX peakuuii (6 1)

TemoBoii ad ekt xumuyeckoil peakiuu. TepMOXUMUYECKHE YPAaBHEHUS, PACUEThI TI0 HUM.

CKOpOCTh XMMHUYECKHUX PEAKIHii. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIIUN OT pa3NUYHbIX YCIOBUN: OT MPUPO/IBI PEATHPYIONINX BEIIECTB, IIOMAIN
MOBEPXHOCTU COIMPHUKOCHOBEHUS, KOHIEHTPALIMU PEarupyrouux BEIIeCTB, TeMIepaTypbl, KaTaau3aTopa. XHUMHUYECKOE DPAaBHOBECHE, YCIOBHUS €ro
cMmemienus. Pemenue 3amau./lemoHceTpanuu./[eMOHCTpalyus OMBITOB, BBISICHSIONIMX 3aBUCHMOCTh CKOPOCTHM XUMHUYECKHX PEaKIUid OT pa3iMyHBIX
¢dakropoB.Tabmuiel «OOpatuMble peakuun», «XUMHUECKOe paBHOBecue», «CKOpOCTh XuUMUYecko peakiuu».Pacderneie 3amauu.Pacuersl mo
TEPMOXUMHUYECKUM YPABHEHUSIM.

Tema 2. XumMnueckue peakiiuu B BOJHBIX pacTBopax (74)

DIEKTPOIUTHl U HENEKTPOIUTHL. DJIEKTPOJUTAYECKAs TUCCOIMAIMs BEIIEeCTB B BOJAHBIX pacTBopax. Monbl. KaTnonsl u aHuoHsl. I'uapatHas teopus
PacTBOPOB. DJIEKTPOUTHYECKAS AUCCOIUAIINS KUCIOT, menodel u coneir. Crnabble W CHUIIBbHBIE 3JEKTPOIUTHL. CTEeNeHb IUCCOIMAIINU. Peakiuun
HOHHOTO 0OMeHa. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE peakiini. OKUCIUTENb, BOCCTAHOBUTENb. [ MIpoau3 comneil.



JemoncTpanum. VcnbiTaHue pacTBOPOB BEIIECTB Ha 3JIEKTPUUECKYIO MPOBOAUMOCTbD. [[BHKEHHE NOHOB B 3JEKTpUUecKoM mosie.JlabopaTopHble
onbIThl. Peakuun oOmena Mexay pactBopamu  aiekrtpoiutoB. lIpakTHyeckasi pabora. PemeHne AKCIEpUMEHTANbHBIX 3aJad IO  TeMe
«DQNEKTPOIUTUYECKAS TUCCOLIMALINSD.

Tema 3. T'asiorenni(5 4)

[TosoxkeHne raloreHoB B NEPUOIUYECKON CUCTEME B CTPOCHHE UX aTOMOB. DU3NYECKUE U XUMUYECKUE CBOMCTBA TaJIOT€HOB.

CpaBHuTENIbHAs XapaKTePUCTHUKA rajoreHoB. [IpuMeHeHe rajioreHos.

Xnoposojopon. [lonyyenne. @uznueckue cBoiictBa. CossiHas KUCIOTA U €€ COJIU.

IIpakTnueckas padora. [losyyeHne XJI0poBOOPO/Ia U U3YYEHUE €T0 CBOICTB.

JdemoncTpanuu. ®usznueckre CBONWCTBA rajoreHoB. [losydeHne XJIOpOBOJOpOJia U pacTBOpeHue ero B Boje.JlabopaTropHble onbIThl. Pacno3HaBanue
COJISTHOM KUCJIOTBI, XJIOPUIOB, OPOMHUIOB, HOJUA0B U HOJA

Tema 4. KucJsopoa u cepa (6 u)

[TonoxeHne KUCIOPOIa U CEPhI B EPUOIUUECKON CHUCTEME XUMUYECKUX JIEMEHTOB, CTPOEHUE UX aTOMOB. AJIJIOTPOTHSI KUCJIOPO/ia — O30H.

Cepa. Anmnorponus cepsl. duznueckue u xumudeckue cpoiictsa. Haxoxnenue B npupone. [lpumenenue ceprl. Oxcun cepsi(IV). CepoBomopoanas u
cepHuCcTas KUCIOThI U ux coiu. Oxcup cepbl(VI). Cepnas kucinoTa u ee coinu. OKHCIUTETbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
[ToHsiTHE O CKOPOCTH XUMUYECKUX peakiuid. KaTtanuzaTopsl.

JeMoHcTpanum. AJUIOTPONUS KUCIOPOAA U cepbl. 3HAKOMCTBO ¢ 00pa3liaMu NPUPOIHBIX CYIb(UIO0B, Cylb(aToB.

JladopaTopHble onbIThbl. Pacio3dHaBanue cyinbhuna-, cynbGut- u cynbdar-uoHoB B pactsopellpakTuueckas padora. Pemenne skcriepuMeHTaTbHBIX
3anau no teMe «Kucnopon u cepa».Pacuernbie 3agauu. BerunciieHus no XuMU4ecKUM ypaBHEHUSIM pPeakIfii Macchl, KOJIMYECTBA BEllecTBa UM 00bemMa
10 U3BECTHOW Macce, KOJIMYECTBY BELIECTBA MIIK 00bEMY OJHOTO U3 BCTYMAIOIIUX WM MOJIYYAIOUIUXCS B PEaKIIMK BEIECTB.

Tema 5. Azor u docdop (8 u)

[Tonoxenue azora u Gocdopa B NepruoIMUIECKON CHCTEME XUMHUYECKUX JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (pu3nUecKkue U XUMHYECKUE CBOMCTBA,
noiydyeHue u npumeHenue. Kpyrosopor azora B npuponae. Ammuak. Ousznyeckue 1 XMMUYECKUE CBOMCTBA aMMMakKa, MojydeHue, npumenenue. Comau
amMonust. Oxcuzbl azota(Il) u (IV). AzoTHas kucinoTa u ee coyid. OKUCITUTEIbHbIE CBOMCTBA a30THOW KHCIIOTHI.

®ochop. Amnotponus pochopa. Pusndeckue u xumuueckue coiicta pochopa. Oxcun dochopa(V). OprodochopHas kKucIOTa U €€ CONH.
MunepanbHbie y100peHHs.

Jemouncrpanuu. [lonydyenne ammuaka M ero pactBopeHue B Boje. O3HakomIieHHE ¢ oOpa3laMu MpPUPOJIHBIX HUTPATOB, (ocdaros./IaGopaTopHbie
onbIThbl. B3aumoneiicTBue coneit ammoHus co menodamu. O3HakomieHHe ¢ a30THBIMH U (dochopHbiMU  yrnoOpenusmu.IllpakTuueckue
pa6oTtsillonyuenne ammuaka u u3ydeHue ero cBorucTB.OmnpeneneHne MUHepalbHbIX yI00peHHIA.

Tema 6. Yraepoa u kpemuuii (9 4)

[Tonoxenue yriepoaa U KpeMHHUS B MEPHOIMYECKON CHCTEME XMMHUYECKUX DIIEMEHTOB, CTPOCHHE MX aTOMOB. YTJEpOJ, aJUIOTPOIHBIE MOAU(HUKAINH,
¢dbuznuecKkue U XUMHUYECKHE CBOMCTBa yriepoja. YTapHbIA ras, CBONCTBAa M (PU3HOJOTHYECKOE NEHCTBHE HA OpraHU3M. YTIEKUCIBIA ra3, yroybHas
KHCII0Ta U €€ cou. KpyroBopoT yriaeposaa B mpupoze.



Kpemuuii. Oxcun kpemuus(1V). Kpemuueas kucnora u ee conu. Crekio. Llemenr.

Jemouncrpanun. Kpucranmudeckne pemeTkd aiMasza u rpadurta. 3HAKOMCTBO ¢ 0Opas3IaMu MPUPOJIHBIX KapOOHATOB W cHIUKAaTOB. O3HAKOMIICHHE C
pa3IMYHBIMU BUAAMH TolutiBa. O3HaKOMJIEHUE C BUJaMu cTekia.JlaboparopHblie onbIThbl. O3HAKOMIJICHHE CO CBOMCTBAMH W B3aWMOIIPEBPAIICHUSIMU
KapOOHATOB M THIpOKapOoHaTOB. KauecTBeHHBIE peakiuu Ha kapOoHaT- U cuiukaT-uoHbL [lpakTuyeckas padora. [lomyuenue okcuaa yriaepona(lVv) u
U3y4eHue ero cBoicTB. Pacrio3zHaBaHue kapOOHATOB.

Tema 7. O61mue cBoiicTBa MeTa/Lu1oB (134)

[TosoxkeHrne MeTamoB B MEPUOJMYECKON cucTeMe XuMHudeckux siaeMeHToB J[. M. MenneneeBa. Metammnyeckast cBsi3b. PU3NYECKUE U XUMHUYECKHE
CBOICTBa MeTAJIOB. P HaNpsyKEHU METasIoB.

[Tonste o meramtyprun. CrnocoOsl nosnydeHus: MetayuioB. CruiaBbl (CTailb, YyT'yH, AOpalitoMuHui, Oponsa). IIpobiema 6e30TX0IHBIX MPOU3BOJICTB B
METAJUTYPTHH U OXpaHa OKPYXKAIOIIEH CpeIbl.

lenounnie MeTa/bl. [lonoxeHne MIEIOYHBIX METAUIOB B MEPHOJIMYECKON CHCTEME M CTpOoeHHMe aroMoB. Haxoxnaenue B mpupoje. Pusndeckue u
XUMUYEeCKrue CBoMcTBa. I[IpumeHeHue mienodHbIXx MeTauioB W ux coenuHeHuil. lllesouno3zemesibHble MeTalibl. [lonokeHHE TMMIEIOYHO3EMETBHBIX
METaJUIOB B TMEPHOJUYECKONW CHCTeMe M CTpoeHue aTtomoB. Haxoxnenue B mpupojne. Kambmmii m ero coemuHeHus. JKecTKOCTh BOJBI M CIIOCOOBI €€
ycTpaHeHHs. AiloMuHUI. [lonokeHue amoMuHMA B TEPUOAMYECKOM CHCTEME M CTpoeHue ero aroma. Haxoxnenue B mpupone. Puzmyeckue u
XUMUYECKHE CBOWMCTBA amtoMHHHS. AMMOTEpHOCTh OKcHAa W TuApokcuna amoMmuHus.Kese3o. [lomokeHune jkene3a B MEPUOJUYECKON CHUCTEME U
cTpoeHne ero aroma. Haxoxpaenwe B mnpupone. Pusznueckne M XUMHUYECKHE CBOWCTBAa xkene3a. Okcuawl, TuApokcuabl U comm skenesza(ll) u
xene3a(lll). lemoncTpanuu. 3HaKOMCTBO € OOpa3laMM BaXHEHIIMX COJICH HATpWsl, Kalus, TPUPOJHBIX COCIUHEHUHM KaJbIlUs, pyJaMH IKejes3a,
COCIMHEHUSIMU AIIOMUHUSA. B3anMozeicTBrE LIENOUYHBIX, MIEJOYHO3EMENIbHBIX METAVIOB M AIOMUHHS ¢ BOJOM. CxuraHue xene3a B KHUCIOPOJE U
xyiope.JlabopaTopHbie onbIThl. [lonyyeHne ruapokcuia aarOMUHHS UM B3aUMOJIEUCTBUE €r0 C KHUCIOTaMu M enouyaMu. llosiyueHune ruapokcuioB
xene3a(ll) u (III) u B3aumoericTBre ux ¢ kuciotamu u menodamu. [lpakruueckue padorbiPenieHre 3KCIEPUMEHTANIBHBIX 337249 M0 TeMe «DJIEMEHTHI
[A—IITA-rpymnmn nepuoau4ecKoit TaOIUIbl XUMUYECKUX dJIEMEHTOBY.

Peurenne skcniepuMeHTaNbHBIX 337124 MO0 TeMe «MeTaiibl M uX coeMHEeHUs». PacueTHble 3aqaun. BerynciieHUss 0 XUMUYECKUM YPaBHEHUSIM MAaCChI,
o0beMa MIIM KOJIMYECTBA BEIIECTBA OJJHOTO W3 MPOJYKTOB PEAKIMU MO MACCe UCXOTHOTO BEIIEeCTBA, 00beMY MM KOJIMYECTBY BEIIECTBA, COAEPIKALIETO
ONIPEZICTICHHYIO J0JII0 IPUMECEH.

Tema 8. OcHoBbl opranuydeckoii xumumu (10 4)

[TepBoHauanbHbBIE MpeCTaBlIeHUsI 00 OpraHMYecKUX BerecTBax [lepBoHavyanbHbIe CBEICHUS O CTPOSHUU OpraHMYeCKUX BemiecTB. OCHOBHBIE TIOJIO KEHHS
TEOPHUH CTPOCHHS OpraHnueckux coeanHenuii A. M. byrneposa. M3omepus. YnpouienHas kinaccuukammsi OpraHu4ecKiuX COeTUHEHHI.

VYrnesoaoponsl. [Ipenensusie yrineBogopoabl. Metan, 3tan. @usnyeckue u xumudeckue cBoiictra. [lpumenenue.

Henpenenbusie yrneBoaoponabl. OtuieH. dusmyeckue u xumuueckue cpoiicTBa. [lpumenenue. AunerwiieH. J[ueHoswie yrieBoaoponbl. Ilonsitue o
MUKIUYECKUX YrieBoaopoaax (IUKIoankaHbl, 0eH3omn).lIpupoaHpie UCTOYHUKHU YriieBoAopoaoB. HedTh u mpuponHblii Ta3, UX MpPUMEHEHHE. 3aluTa
atMocdepHOro Bo3ayxa otT 3arpssHeHus. Cnuptel. OmHOaTOMHBIE CHMPTHL. MertaHon. JrtaHon. dusmyeckue cBoiicTBa. dusmonoruueckoe IeHCTBUE
CIUpPTOB Ha opraHu3M. [Ipumenenue. MHOTOATOMHBIE CIUPTHI. DTHIEHTTUKOIb. [ uniepus. [Ipumenenne. KapooHnoBsie kucnothl. XKupsl. MypaBbuHas 1



yKCycHast KucI0Thl. Pu3nueckue cBoiicTa. [Ipumenenune. Briciie kapOoHOBbIe KUCIOTH. CTeapuHOBast KUCIOTa. JKUPhl — MPOJYKTHI B3aUMOICHCTBUS
TIIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. POJIb )KHPOB B Ipoliecce 0OMEHa BEIIECTB B oprann3Me. KaaopuitHOCTb KHPOB.

VYrneoasl: I'M0K03a, caxapo3a — BaXHEHUIINE NpeACTaBUTENH yriieBoaoB. Haxoxaenue B npupone. @otocunres. Pousb riIOKO3bl B MUTAHUU U
YKpEIUIEHUH 310poBbs. Kpaxmai u nemitono3a — npupoansie nomuMepsl. Haxoxnenue B npupoae. [Ipumenenue.

benxu — Guononumepst. CocraB 6enkoB. OyHkmm 6enkoB. Ponb 6enkoB B nutanuu. [loHsTre 0 hepMeHTaxX U rOPMOHAX.

[Tonumeps! — BbICOKOMOJIEKYIIsApHBIE coennHenus. [lonumatriien. [omunponunen. [TomuBuannxnopun. Ilpumenenne nonumepos.



Ka.]IeH)IapHO-TeMaTI/I'IeCKOC INIAHUPOBAHHUE 110 XUMHUMH, 9 KJaacc

KonunuecTBo yacoB B HEAENIO — 2 4aca KonuduecTBo yacoB B roj — 68 yacos
PesepBHOE BpeMs — 2 yaca
Ne Tema ypoxka Koimuect Hara IIpumeyanus
BO 4acoB
MoBTOpEeHMne OCHOBHbIX BONpocoB 8 knacca (3 yaca)
1. | Texnuka 0e3011aCHOCTH B KAOMHETE XMMUH. 1

Crtpoenue atoma. [lepuoanuecknii 3akon u [ICXD
J.N. MenpeneeBa B CBETE€ CTPOEHUS aTOMA.

2. | Xumuaeckas cBsi3b. CTpoeHUE BEIIECTRA. 1

3. | OcHOBHBIE KJIACCHI HEOPTAHNYECKUX BEIIECTB, UX 1
CBSI3b MEXKy COOOM.

Knaccudpmkauma xuMmmueckmnx peakumm (6 yacoB)

4. | OKUCIUTENLHO — BOCCTAHOBUTENbHbIE PEaKIINU 1
5. | TennoBoii apdexT xum. peakuuu. Pacuets no 1
TEPMOXUMHUYECKUM YPAaBHEHUSIM.
6. | CKOpPOCTbh XMMUYECKUX PEAKIIH. 1
7. | IIpaktuueckast padota Nel.M3ydyeHue BIusHUS 1
YCJIOBUM MPOBEACHUS XUMUYECKON PEaKIMU Ha €€
CKOPOCTh
8. | Xumuueckoe paBHOBecHE. Y CIOBHSI €r0 CMEIICHHUS. 1
9. | O6001mEenne U cucTeMaTu3anus 3Hannii. Pemenne 1
3a/a4
XnMunuyeckue peakumm B BOAHbIX pacTtBopax (7 4yacoB)
10| CyurHocTh mpoliecca 3IeKTPOIUTUYECKOM 1
JMCCOLIUAIIUU
11| DnexTponuTUYECKas AUCCOIMALINS KUCTIOT, IIEI0Ye 1
U COJIEH.
12| CnaOble 1 cuiibHBIE SIEKTPOIUTHl. CTeneHb Juc- 1
COLIMAIHH.
13| Peakiuu HOHHOTO OOMEHA. 1
14| Tunponus coneil. 1
15| IIpaktuyeckas pabora Ne2.Pemenue sxcrepu- 1

MCHTAJIBHBIX 3aa4 I10 TEMC «CBolicTBa KHUCJIOT,
OCHOBAHUH U COJIEH KaK QJICKTPOJIUTOBY.

16| KonTpoabHasi padora Nel no 1




‘ TEME: «3.]'ICKTPO.TI]/ITI/I‘leCKaH AUCCOHN AU .

Fanorexnsbl (5 4yacoB)

17| XapakrepucTuka rajoreHoB 1
18| Xmop 1
19| Xi1opoBOAOPO: MOTYYECHUE W CBOMCTBA 1
20| ConstHast KHCJIOTa U €€ COJIN 1
21| TIpakTrueckas padota Ne3. ITomyuenne constHON 1
KHCJIOTHI 1 U3yYEHHE €€ CBONCTB
Kucnopop v cepa (6 uacoB)
22| XapaKTepuCcTHUKa KUCIOPO/Ia U CEPhI 1
23| Cepa. dusnyeckne 1 XUMHUECKHE CBOMCTBA CEPHI. 1
[Ipumenenue.
24| Cepoogopo. Cynbhuast 1
25| Oxcup cepsl (IV). CepoBonopo iHast U cepHHUCTAS 1
KHCJIOTHI U UX COJIH.
26| Oxcupa cepsl (VI). CepHast KMCIIOTa B €€ COJTH. 1
27| IIpaktuueckas padota Ned. Pernenue sxcnepu- 1
MEHTAIBHBIX 337a4 1o TeMe «Kucmopoxa u cepay.
A3oT1 u poccop (8 uacos)
28| Xapakrepuctuka azota u pochopa. dusnveckue u 1
XHUMUYECKHUE CBOMCTBA a30Ta.
29| Ammuak. ®u3nvecKre 1 XMMUYeCKUe CBOMCTBA. 1
[Tomy4yeHnue, mpuMeHEHUE.
30| Ilpaktuueckas padota Ne5.ITonyuenune ammuaka u 1
W3yUYEHHE €ro CBOWCTB.
31| Conu aMmMOHHS. 1
32| A30THast KUCIIOTA. 1
33| Conu a30THOM KUCTOTHI 1
34| ®ochop. Puznueckre U XMMUIECKUE CBOMCTBa (hoc- 1
dbopa.
35| Okeua pocdopa (V). Docdopras kucnora u ee 1
COJIH.
Yrnepoa v kpeMHui (9 yacos)
36| XapakTepHcTUKa yriepoa u KpeMHUs. AJTIOTPOITUS 1
yriepoja
37| Xumudeckue CBOMCTBA yriaepoaa. AncopOrus 1




38| Oxkcup yraepona (1) - yrapusiii ra3 1
39| Okcup yraepona (1V) - yriaekuciblii ras. 1
40| YronpHast KHCIOTa U ee coi. KpyroBopor yriepoza 1
B MIPUPOJIC
41| IpakTraeckas padota Ne6. [TomydaeHue okcuaa 1
yriepoaa (V) u usydenue ero coiicts. Pacno-
3HaBaHHE KapOOHATOB.
42| Kpemuwuii. Oxcun kpemuus (1V) 1
43| Kpemuuenas kuciora u ee comu. Crexio. [lemeHT. 1
44| KontpoJabHas padota Ne2 no temam: «Kucaopon 1
U cepa. A30T 1 pocdop. Yriepoa u KpeMHHID).
MeTtannbi (13 yacoB)
45| XapakTteprucTuka METaJIOB 1
46| HaxoxeHue MeTayioB B IPUpPoOIe U o0mIme
CHOCOOBI X MOJTYYECHUS
47 XuMU4eCKUE CBOKMCTBA METAJIOB. 1
DJIEKTPOXUMUYECKUH Pl HAIPSHKEHUI METAJIOB.
48| CnnaBsl (cTamib, 4yryH, JIOPATIOMUHUN, OpOH3a). 1
49| Illemo9yHbIC METAJLIBL. 1
50| Maruuii. lllemouyHo3eMeNbHBIC METAILIBL. 1
51| Kansuumii u ero coequaenus. KecTkocTh BOIABI U 1
CrocoOBbI €¢ YCTpaHEHUsI.
52| Amomunwnii. [TooxeHue amoMUHUS B 1
MEPUOINIECKOI CHCTEME U CTPOCHHE €r0 aTOMa.
53| Baxkueiimme coeIuHEHU AITFOMUHUS 1
54| XKenezo. [TonoxeHue xxenes3a B MepUOAMICCKON 1
CHCTEME M CTPOCHHUE €Tr0 aToMa.
55| Coennnenns xemnesa 1
56| IIpakTnueckas padota Ne7Pemenue 1
AKCMEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTasibl U X
COETUHEHUS.
57| KonrpoJabHas padota Ne3 mo teme: «Oommue 1

CBOMCTBAa METAJJIOBY.

MNepBoHauyanbHble NpeacTaBsieHnsa 06 opraHnuyeckunx sewecresax (10 yacos)

58

HepBOHa‘-IaJ'ILHBIC CBCACHUA O CTPOCHUHN
OpraHnvCCKUX BCIICCTB.

1




59| YrpouienHas kinaccuuKaiys OpraHuIecKux 1
COCIMHECHUM.
60| IIpenenbHbBIE YriieBOAOPOIbl. MeTaH, STaH. 1
61| HenpenenbHbIE YTIEBOAOPOIBI. DTHIICH. 1
62| [Tonmumepsr 1
63| IIpousBoanbIe yrieBoaopoaoB. CIIUPTHI. 1
64| Kap6onossie kucnoTsl. CriosxHbie 3¢upsl. XKupbl 1
65| Yraero bt 1
66| AMHHOKHCIIOTHI. benmkun 1
67| KonrpoJbHasi pagota Ned no 1
Teme: «Oprannyeckast XHMUs.
68| 0606w eHne 3HaHWI1, TOJTydeHHBIX B 9 KII. 1




Pabouas mporpamMma yyeOGHOTO Kypca MO XUMHH g 8 Kiacca paspaborana Ha ocHoBe @I'OC BTOpOro MOKOJEHHUsS, TPUMEPHON MPOrpaMMbl
OCHOBHOTO 001Iero oOpa3oBanus 1Mo xuMuM (0a30BbI ypoBeHb) U aBTOpckoil mporpammel O.C. I'abpuensna (I'abpuensa O.C. mporpamma Kypca
xumun U1t 8-11 xmaccoB o0meoOpazoBarenbHbIX yupexaeauii M: [Ipoda,2010r).

[Iporpamma paccuutana Ha 68 vacoB (2 yaca B Hezento). JlaHHas mporpaMMa KOHKPETHU3UPYET COJAEpXKaHWE CTaHaapTa, Ja€T pacmpeneiieHue
y4eOHBIX YacOB MO paslesiaM Kypca, MOCIEI0BATEIbHOCTh U3YYCHHUS TEM U Pa3[esioB C Y4ETOM MEXIPEIMETHBIX W MPEAMETHBIX CBS3EH, JIOTUKU
y4eOHOTO TpoI1Iecca, BO3PACTHBIX 0COOEHHOCTEH yUaIIuXcs.

XUMUs, KaK OJTHAa U3 OCHOBOIIOJIATAIOIINX 00JIaCTel €CTeCTBO3HAHUS, SIBJISICTCS HEOTHEMIIEMOH 4acThi0 00pa30BaHMUs IIKOJLHUKOB. Kaxkapiid
YeJIOBEK JKMBET B MUPE BEIIECTB, MMO3TOMY OH JIOJDKEH MMETh OCHOBBI (DYHIAMEHTAIBHBIX 3HAHUHA MO XMMHHU (XMMHUYECKass CUMBOJIMKA, XUMUYECKHE
MOHATHUS, (DAKThI, OCHOBHBIC 3aKOHBI M TEOPHH), MO3BOJIIOIIME BBHIPAOOTATh IMPEACTABICHHUS O COCTaBE BEIIECTB, MX CTPOCHHH, MPEBPAIICHUSX,
MPAKTUYECKOM HCIIOJB30BAHNM, a TaK)Ke 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT TPENCTaBIATh. V3ydash XMMHIO, yJalIuecs y3HAIOT O MaTepUalbHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOMIETO MUPA, OOYCIOBIEHHOCTH CBOMCTB BEUIECTB MX COCTABOM M CTPOEHHUEM, TIO3HABAEMOCTH M MPEICKa3yeMo CTH
XAMUYECKUX SBICHUHA. V3yueHre CBONCTB BEIIECTB U WX MPEBPAIICHUH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHHS, a TIpaKTHIecKas pado Ta ¢
BelecTBaMu (1a0OpaTOpPHBIE OMBITHI) — TPYAOIIOOMIO, aKKYpaTHOCTH U coOpaHHOCTU. Ha mpuMepe XuMuM ydaimiuecs MojaydaroT MPeCTaBICHUS O
METO/aX IMO3HAHMSI, XapaKTePHBIX Il ECTECTBEHHBIX HAYK (IKCIIEPUMEHTAIEHOM U TEOPETHUECKOM).

Pabovas mporpammMa ydeOHOTO Kypca XHMHH JIIs 8§ Klacca COcTaBlieHa Ha ocHOBe [IpuMepHO# mporpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUs

1o xuMuH (06a30BbIil ypPOBEHB) U MPOrPaMMBbI Kypca XUMHUHU JJIs ydamuxcs 8 kiaccoB o0meoOpa3oBarenbHbIX yupexaeHuit apropa O. C. 'abpuensna

(2010 roma).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEZIEJIO), B TOM YKCJI€ Ha KOHTPOJbHbIE paboThI- 4 yaca, MpakTUyeckue paboThl —7 YacoB.

Copep:xaHue MporpaMMbl HaIIpaBJIeHO HAa OCBOCHUE YUAIIUMUCS 3HAHUN, YMEHU U HaBBIKOB Ha 0a30BOM YpOBHE.

esm u3ydyeHus XMMUM B 8 Kj1acce:

* OCBOEHHE BRXHEWUIINX 3HaHUN 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMUHU, XUMUYECKOW CUMBOJIHKE;

* OBJIaJIcHME YMEHUSIMU HaOJI0IaTh XMMHUYECKUE SBJICHUS, TPOBOJUTh XUMUYECKHI IKCIEPUMEHT, MPOU3BOJUTH PacueThl HA OCHOBE XUMHUYECKUX
(dbopMyI BEUIECTB U YPaBHEHUNM XUMUYECKUX PEaKIIHii;

* pa3BUTHE [I03HABATEJIbHBIX WHTEPECOB U HWHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B TMpolecce MPOBEACHUS XUMHUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEJILHOTO TPUOOPETEHHsI 3HAHUM B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH TOTPEOHOCTAMU;

* BOCHHMTaHHE OTHOILIEHUS K XUMHUHU KaK K OJJHOMY U3 (pyH/IaMeHTalIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOIIeUeI0BEYECKOM KYIbTYPhI;

* TpPUMEHEHHE TMOJYYCHHBIX 3HAHUW W YMEHHMIl s 0e30MacHOr0 MCIOJIb30BAaHMS BEUIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MIPOM3BOJICTBE, PEUICHUS MPAKTHUECKUX 3a7ad B TOBCEIHEBHOM >KHM3HH, MPEAYNPEKACHUS SIBICHUN, HAHOCSIIUX BpEN 3J0POBBIO YEIOBEKa H
OKpY’Karollel cpene.

3apaum:

1.CchopmMupoBaTh 3HaHHE OCHOBHBIX MOHATHUI U 3aKOHOB XUMUH;

2. BocnutbiBaTh 00111€4ETOBEYECKYIO KYIBTYPY;

3. Yuuth HabM0AaTh, IPUMEHSTh OJTyUYE€HHbIE 3HAHUS HAa IPAKTUKE.

JIMYHOCTHBIMH pe3y/IbTaTaMM U3Yy4eHUs npeaMeTa « XUMHUs» B 8 Kilacce SBISIOTCA CIEAYIOINE YMEHUS:

® 0CO3HABATh €JMHCTBO M IIEJIOCTHOCTh OKPY)KAIOIIEro MHUpA, BO3MOKHOCTH €ro MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTHIKEHUH

HAYKH;



® [TIOCTCIICHHO BBICTpAaWBATh COOCTBEHHOE [CJIOCTHOC MUPOBO33PCHHUEC: OCO3HABATH HOTpe6HOCTI> N TOTOBHOCTH K CaM006p330BaHI/IIO, B TOM
YHUCJIC U B paMKax CaMOCTOSTEIILHOM JACATCIBHOCTHU BHEC IIKOJIbI,

® OLICHUBATD )KU3HCHHBIC CUTYyallUU C TOUYKHU 3PCHUA 0e30MmacHoOTo O6p8,38, JKU3HHU U COXPAHCHUA 3I0POBbA;

® OLICHUBATH YKOJIOTUYECKUN PUCK B3AUMOOTHOLICHUH YEJIOBEKA U IIPUPOIBI.
¢ GOpMHPOBATH IKOJOTMYECKOE MBIIUICHHUE: YMEHUE OLEHUBATH CBOIO JNEATEIBHOCTh U MOCTYIKH JIPYTUX JIIOJCH C TOUYKH 3pEHHS COXPAaHCHHS
OKpYXKaroIllel Cpeibl - FapaHTa KU3HU U OJIaromnoiydus JIei Ha 3eMie.

MeTtanpeaMeTHbBIMU pe3yabTaTaMHu U3y9eHUs Kypca « XUMUsD» ABISETCs (POPMUPOBAHNE YHHBEPCAIBHBIX YaeOHbBIX AeicTBHi (YVY /).

Pecynamusnvie YVII.
® CAaMOCTOSITEILHO OOHAPYKUBATh U POPMYIUPOBATH YU€OHYIO TPOOIEMY, ONIPEACIIATD 1IEeTb YYEOHOU JesTEIbHOCTH;
® BBIJIBUTATh BEPCUH PEIICHUS MPOOIEMBI, 0CO3HABATH KOHEUHBIN PE3YNIbTAT, BRIOMPATh U3 MPEITIOKEHHBIX H HCKATh CAMOCTOSATEIBHO CPECTBA
TOCTHKEHHUS TIEJIH;
® COCTaBJIATh (MHAUBUAYALHO WIM B TPYIIE) IJIaH PEIICHUs TPOOJIEMBI;
e paboTasi 1Mo IUIaHy, CBEPATH CBOM JACUCTBUS C IEIBIO U, TIPU HEOOXOAUMOCTH, HCITPABIISTH OUTHOKHA CaMOCTOSTENBHO;
® B IAJIOTE C yYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BEIPAOOTAHHBIE KPUTEPHH OLIEHKH.

Tloznasamenvuvie YY1

® AaHAJTM3UPOBATh, CPABHUBATH, KIIACCU(UITIPOBATH M 00001AaTh ()aKThI U SABJICHUS. BBISIBIATH MPUYHHBI H CIICICTBUS TPOCTHIX SBIICHUH.

® OCYIICCTBIISTh CPABHEHUE, KITAaCCU(DUKAITNIO, CAMOCTOSITEIILHO BBIOMPAsi OCHOBAHUS M KPUTEPHU JIJIsl YKa3aHHBIX JIOTHYECKUX OTICPAIIHiA;

® CTPOHUTH JIOTHIECKOE PACCYXKICHHUE, BKIIIOYAIOIIEE YCTAHOBIICHUE TPHYMHHO-CIICICTBEHHBIX CBSI3CH.

® CO3/IaBaTh CXEMATHYECKHE MOJICIH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJISITh TE€3UCHI, PA3JIMYHBIC BHJIBI TUIAHOB (TIPOCTHIX, CJIOKHBIX U T.I1.).

¢ 1peoOpa3oBbIBaTh MHPOPMAIIUIO W3 OJHOTO BUJA B APYrou (TabiauIly B TEKCT H IIp.).

® YMETh OIPEICIIATh BO3MOXHBIE MCTOUYHHKH HEOOXOJMMBIX CBEICHUH, MPOW3BOJANUTH MOUCK WH(GOPMAIINU, aHATH3UPOBATh W OLICHUBATH €€
JOCTOBEPHOCTD.

Kommynuxamuenoie YVJI:

CamocTosITeIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B TpymIe (ONpeaesaTh OOIIUe IeNU, PACIpPEAesiTh POJid, JOTOBAPUBATHCS JPYT C
JIPYroM U T.J1.).

IIpeaMeTHBIMH pe3yJIbTATAMU U3Y4YEHHUS IPEAMETA ABIIAIOTCS CIECAYIOIIUE YMEHHUS:
® OCO3HAHME POJIM BEILECTB:
- OIIPEACIIATH POJIb PA3JINYHBIX BELIECTB B IPUPOJIE U TEXHUKE;
- OOBSACHSATH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHUE XUMHUUYECKHUX IIPOLIECCOB:
- IIPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLECCOB B IIPUPOJIE;
- HaXOJMTh YEPThI, CBUAETEIILCTBYIOIINE 00 00IIMX MPU3HAKAX XUMUYECKUX MTPOLECCOB U UX PA3THUHUSIX.



® WCIIOJIb30BAHNE XUMHUUYECKUX 3HAHUU B OBITY:

— OOBSICHATH 3HAUCHUE BEIIECTB B )KU3HU U XO3SICTBE YEIOBEKA.

® OOBSCHATH MUP C TOYKU 3PCHUS XUMHUH:

— [IEPEUUCIATH OTJIMYUTEIIbHBIE CBOMCTBA XUMHYECKUX BEILECTB;

— pa3yinvyaTh OCHOBHBIE XUMUYECKHUE MIPOLIECCHI;

- ONIPEAEIIATH OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEILIECTB;

- IOHUMATh CMBICI XUMHUYECKUX TEPMUHOB.

® OBJIQJICHUE OCHOBAMH METOJIOB MO3HAHMS, XapAKTEPHBIX ISl ECTECTBEHHBIX HAYK:
- XapaKTeprU30BaTh METO/Ibl XUMUUYECKOW HAyKH (HaOII0/IcHUE, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TIO3HAHUHU TIPUPOJIbL;
- TIPOBOJIUTH XUMHUYECKHUE OTIBITHI U SKCTIEPUMEHTHI M OOBSICHATh UX PE3YJIbTATHI.
® yMEHHUE OIEHHUBATh IMOBEJICHUE YEIOBEKA C TOUKU 3PEHUS XUMUYECKON O€30MaCHOCTH 110 OTHOIIECHUIO K YEJIIOBEKY U TIPUPOJIE:
- UCTI0JIb30BAaTh 3HAHUS XUMUHU TIPU COOTIOACHUH TIPABHUII UCIIOIb30BaHUS OBITOBBIX XUMUUYECKHUX TIPETapaToB;
— pa3auvaTh OMacHbIe U 0€30TacHbIE BEIIECTRA.

PabGovas mporpamma mocTpoeHa Ha OCHOBE KOHIICHTPUUYECKOTO TOJAX0Ja. DTO JOCTHUTAETCS IyTeM BBIWICHEHHS IUIAKTUYCCKON EAMHUIIBI —
XUMHUYECKOTO AJIEMEHTA - M JTATBHEHIIIEM YCIIO)KHEHUH W PACIIMPEHUH €€: 3/1eCh TAKOBBIMH BBICTYIAOT (POPMBI CYIIECTBOBAHUS (CBOOOIHBIE aTOMBI,
MIPOCThIE U CIIOKHBIE BellecTBa). B mporpamme yuuThIBaeTcs peanu3alus MEXIPeIMETHbIX CBs3ed ¢ KypcoM ¢usuku (7 kiacc) u Ouosoruu (6-7
KJIaCChl), TJ€ IaeTCS 3HAKOMCTBO C CTPOCHHEM aTOMa, XUMHUYECKOW OpraHU3alMel KIETKH U IpolieccaMyu 0OMeHa BEIIECTB.

OcHoBHOM (hopMOI OpraHm3aIuy ydeOHOTO TpoIiecca SBISIETCS KJIACCHO-YPOYHAsl CUCTeMa. B KadyecTBe JOMOJHHUTENBHBIX (OPM OpraHU3aIluu
00pa30BaTeNIbHOTO TPOIECCa HCIOJB3YeTCSl CHCTeMa KOHCYJIbTAallMOHHOM TOJACPKKH, HHAWBUIYalIbHBIX 3aHSATUH, caMoOCTOsITeNbHAas pabora
yUYaluxcs ¢ UCHOJIb30BAHUEM COBPEMEHHBIX NHPOPMAIIMOHHBIX TEXHOJIOTUH.

[Ipeobnanaromeit (GopmMoit KOHTPOJS BBICTYNMAIOT THUCHMEHHBIA (CaMOCTOSITCIBHBIE W KOHTPOJIBHBIE pPaOOThI) M YCTHBIM OMPOC
(cobecemoBanue).

HcxoaHbIMU JOKYMEHTAMH IS COCTABJICHUS PUMepa pado4eil mporpaMMbl IBUJINCH!

1. Tpuxa3z Munobprayku ot 17.12. 2010r. Ne 1897 «OG6 yrBepxkaenuu u BBeneHuu B aeticteue ®I'OC OOO0»

2. Tlpuka3 Munoopuayku ot 17.05.2012 Ne 413 «O0 yrBepxaeann u BBeneHvH B aeiictBue @I'OC cpemHero( momHOro) odmero o0pa3oBaHusD

3. TIucemo MunucrepctBa obpazoBanus U Hayku PO ot 19 anpens 201 1r. Ne03-255 «O BBenenunn ¢enepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIAPTOB OOIIEro 00pa3oBaHUD»

4. Tlpuxa3z MunobpHayku Poccun ot 7 mrorst 2012 1. Ne 24480 «O06 yTBepkIeHIH (eepaaIbHOro rocyapCTBEHHOTO 00pa30BaTelbHOTO CTaHAapTa
cpenHero (TOTHOT0) 001Iero oopa3oBaHUs»

5. @enepambHOrO TOCYJapCTBEHHOTO 00Pa30BaTEIBHOIO CTaHIAPTa OCHOBHOTO 001Iero oOpa3oBanwus (mprka3 MuHUCTEpCTBa 00pa30BaHMs U HAYKH
Poccuiickoit ®enepanuu ot 17 mexabps 2010 r. Ne 1897)

6. IlpumepHBIe IporpaMMBI IO Y4eOHBIM IIpeaMeTaM (eaepaabHoro 0a3uCHOro y4eOHOro IiaHa.

3a ocHOBYy paOouell mporpammbl B3siTa Iporpamma Kypca xumuu g 8-11 knaccoB oOmeoOpasoBarensHbIX yupexiaenuid (asrop O.C. ['aGpuensn),
pekoMeHtoBaHHas JlemapraMeHTOM 00pa30BaTENbHBIX IPOrpaMM M CTaHAApPTOB o0miero ooOpa3oBaHuss MwunucrepcrBa obOpasoBanus P®, omyOnmkoBaHHAs
m3natenscTBoM «Jlpoda» B 2010 romy.



[Ipeanaraemele MaTepuansl pa3paboTaHbl Ha 0OCHOBE aBTOpckoi nmporpammsel O.C.I'abpuensna, coorBercTByomel denepaabHOMY KOMIIOHEHTY [ 'oCy AapcTBEHHOTO
cTaHIapTa o0mero oopa3oBaHus U AOMylIeHHOW MuHucTepcTBOM obpa3oBanus u Hayku Poccutickoit @enepanun (O.C.I'abpuensn [Iporpamma kypca XUMUM A5
8-11 kiaccoB 0011e00pa30BaTEIbHBIX YUPSKACHUN — 2-¢ U3AaHue, nepepaboranHoe u ponoiHeHnoe — M.: JIpoga, 2010.).

ABTOPCKO# IporpaMMe COOTBETCTBYET YUeOHHK: «XUMUS 8 KI1acc»

B aBTOpCKyIO MporpamMMmy BHECEHBI CIIEAYIOIINE U3MEHEHUSI:

1. YBeJn4YeHo 41CII0 YacOB HA H3YUYCHHE TEM:

- «BBenenne» 5 yacoB BMecTO 4 4acoB 3a CYET BKIIOYCHHUS MPakTHUeCKUX padoT Nel u Ne2,

Tema 3 «CoenquHeHs] XUMUYECKUX 3JIEMEHTOB» 10 15 yacoB BMecTo 12 yacoB 3a CHET BKIFOYCHHUS MPaKTUYeCKUX padoT Ne3 u Ne5.

- Tema Ne4 «M3meHeHus1, poucXosiue ¢ BemecTBaMu» 12 qaco BMecTo 10 4acoB 3a cueT BKIIFOUCHUS MPAKTUYECKON paboTh Ned,

- Tema Ne6 «PactBopenue. PacrBopbl. CBOMCTBa pacTBOPOB 3JICKTPOIMTOB» 22 Yaca BMecTO 18 yacoB 3a cHeT BKJIOUEHHUS NpakTHueckux pador Ne§, 9.
[pakTudeckas pabora Ne6,7 HCKITIOUEHBI, T.K. OIBITHI U3 3THX pa0OT MOBTOPSIOTCS B MpakTHUecKor padore Ne§.

Takum 00pa3oM, MpakTHUeCKue PadOThI, COCTABISIOMINE TEMY 5 U TeMy 7, pachpesieneHbl 1Mo JAPYruM TeMaM Kypca B COOTBETCTBHH C M3Y4aeMbIM MaTEpHAIOM
(mymepanus npakTrueckux pador no yaeonuky O.C. ['abpuensna 2013r. uzganus)

2. YBeJIM4€eHo YHCII0 YacoB Ha u3yveHre BBeaeHus Ayt n3ydeHust HHCTpykTaxka o Th npaBuin moBezeHust U paboThl B KAOMHETE XUMHU. Y MEHBIIEHO YHCIIO YacOB
Ha U3y4YeHHE TeMbl 1 «ATOMBI XHMHYECKHX 3JeMEeHTOB» ¢ 10 "acoB 10 7 yacoB, T.K. MOHATHE 00 M30TOMaxX paccMarpuBaercs Ha ypoke «OCHOBHBIC CBEICHUS O
CTPOCHHH aTOMOBY». YBeJHMYeHO YHCJIO 4acoB Ha u3ydeHue Tembl Ne3«CoennHeHHs XUMUYECKUX DJIEMEHTOB» B CBS3UM C TPYIHOCTSMH B pEIICHWH 3ajad Ha
HAXOXKJEHUE MAaCCOBOW JIONM BEIIECTBA. YBeJHYEHO YMCIIO YacoB Ha m3ydeHHe TeMbl Ned «l/I3MeHeHus, MPOUCXOJSIIIIE C BENIECTBAMMY, T.K. BKIFOUEHA TeMa O
MOHSITHH CKOPOCTH XMMHYECKON PEaKIMy W BO3HHKAIOT 3aTPYAHEHHUs MPU pacuerax Mo ypaBHEHUSIM XUMHUECKHX PEaKUil. YBeJIN4eHO0 YMCIIO YaCOB Ha U3y4YeHUE
Ttembl Ne5« PactBopenue u pactBopsl. OBP», T. K.IipoBoAKTCS TO0BAs K.p. 33 Kypc 8 Klacca U BO3HUKAET HEOOXOAMMOCTh CHCTEMHOT'0 0000IIIeHNS BCETO yueOHOro
MaTepHala U3y4eHHOTO 3a TOJl.

3.13 aBTOpCKOM MporpaMmbl UCKIIFOYEHA YaCTh y4eOHOI0 MaTepuasa, KOTOPhIH OTCYTCTBYET B 00S3aTEIbHOM MUHUMYME COJEP)KaHUsI OCHOBHBIX 00Pa30BaTeIbHbIX
porpaMM JJIsi OCHOBHOH IIKOJBI, TAaKKE€ HMCKIIOYEHBI HEKOTOPbIE JEMOHCTPALlMOHHBIE OIBITHI U JlaOOpaTOpHBIE pabOThl M3-3a HENOCTaTKa BPEMEHM Ha HUX
BBINIOJTHEHHE NIPH 2 Yacax B HEEIIO, TaK KaK aBTOPCKasi IporpaMmma mpeaycMarpuBaet 2/3 yaca B HElelo.

Konkpernble TpeO0BaHuUs K YPOBHIO IIOATOTOBKU BBITYCKHUKOB ONPENEIEHb! ATl KaXKA0T0 YPOKa U BKJIFOYEHB! B I0YPOUHOE IIIAHUPOBAHHUE.

B noypounom mnanupoBanuu B rpade «/3ydaemble BOIPOCE» KYpPCHBOM BbIIEIEH MaTepyaj, KOTOPbIM HMOAJCKUT U3yUEHHUI0, HO HE BKIItoYaeTca B TpeOoBaHus K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Temamuueckoe niaHuposanue no Xumuu, 8 Kuacc,
(2 uaca ¢ neoenro, ecezo 68 uacoe)



YMK O.C. I'abpuenana.

Ne | HaumeHOBaHHe TeMBbI Bceero N3 anx
n/n 4acoB
IMpakTHyeckue padéoThl Koutpoan YPOKH
HbIE
padoThI
1. | Tema 1.Bpenenue 6 Nel,Ne2. TIpuémel obparieHus ¢ 1abopaTOpHBIM 000PYIOBAHHEM U 4
HaOJroIeHNe 3a TOPSIIIeH CBEYOH.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX DJIIEMEHTOB

3. | Tema3. 5 )
IIpocTeie BelecTBa

4. | Tema 4. 16 Ne3. Ananv3 OYBHI ¥ BOABIL. K.p. Ne2 13
CoenrHEHNST XUMHYECKUX Ne4. TIpuroroBieHue pacTBopa caxapa C 3aJJaHHOH MacCOBOU JoJei
3JIEMEHTOB PACTBOPEHHOI'O BEIIECTBA.

5. | Tema 5. 12 No5. Ilpu3HaKy XUMAYECKUX PEAKITHA. K.p. Ne3 10
M3MeHeHus1, mpoucXoasiime ¢
BEIIIECTBAMU.

6. Tema 6. 22 Ne6.CBoiicTBa KUCIOT, OCHOBAHHM, OKCHJIOB U COJICH. HroroBas 19
PactBopenme. PactBoprl. CBoiicTBa No7. Pelienue 3KCIepUMEHTaIbHBIX 3a/1a4. K.p. Ne4
PacTBOPOB AIIEKTPOIUTOB.
Hroro: 68 6 4 58

COJAEPKAHUE U3YYAEMOI'O KYPCA

8 KJIACC




Tema 1. BBenenne B xumuio (6 1)

XUMHSI — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (hopMax €ro CyIeCTBOBAHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIIOKHBIX BELIECTBA

[IpeBpamenus Beniect. OTINYNE XUMHUUECKUX PEAKIUil OT PU3MUYECKHX SBICHUH. POJIb XMMHHM B )KU3HU YeIOBEKA.

Kpartkue cBeneHus u3 UCTOpUM BOSHUKHOBEHUS W pa3BuTHi xuMmuu. llepnon anmxumun. [lonsrue o ¢pmnocodpckom kamue. Xumus B X VI B.
PazButne xumun Ha Pycu. Posib 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJICHMU XMMUUYECKOW Hayku - paboTel M. B. Jlomonocosa, A. M. bytneposa, /. U.
Menneneesa.

XuMHYecKasi CHMBOJIMKA. 3HAKM XMMMUYECKHX DJJIEMEHTOB U MPOUCXOXKICHHE UX Ha3zBaHuU. Xumudeckue (opmynsl. HHAekcsl u
ko3¢ dunmenTsl. OTHOCUTENbHBIE aTOMHAs! U MOJIEKYJIIpHas Macchl. PacyeT MaccoBOM JJOJIM XMMUYECKOTO JIEMEHTa Mo (popMylie BEeLecTBa.

[lepuoauueckas cucremMa xumuueckux aeMeHnToB /. 1. MenneneeBa, ee cTpykTypa: Maible W OOJIbIIME TEPUOAbI, TPYIIBI U HOATPYIIIbI
(rmaBHas u mobouHas). [lepuonnyeckas cucreMa Kak ClpaBO4YHOE OCOOUe IS OJIy4EHUs! CBEJICHUM 0 XUMHUYECKUX JIEMEHTaX.

Pacuérnblie 3agaun. 1. HaxoxaeHue OTHOCHTENBPHOW MOJIEKYJISIPDHOW MacChl BEIIECTBAa 10 €ro XUMHU4Yeckoil (opmyne. 2. Brrumcienne
MaccOBOM JOJTM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE 10 €ro GopmyIie.

IIpakTHyeckass padora Ne 1
[IpaBuna TexHuku 0€30MacHOCTH MpHU paboTe B XUMUYECKOM kaOuHete. JJaboparopHoe 060pynoBaHKe U 0OpaleHHE C HUM.

IIpakTHyeckass padora Ne 2
HaGnronenue 3a ropsieii cBevoil.

HQCZ!MCTHLIC PE3VIbTATDI 06!‘IQHHH

VYyanuiics 10JDKEH ymems .
® UCIIOJIB30BaTh IPH XapaKTEPUCTHKE BEIIECTB IMOHATHUS: «aTOM», «MOJIEKYJIa», «XUMHUYECKHH 3JIEMEHT», «XUMUYECKUNU 3HAK, WM CHUMBOJDY,
«BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIOHOE BEIIECTBO», «CBOWCTBA BEIIECTBY», «XUMHUYECKHEC SIBICHUS», «(DU3HUYCCKHUE SIBICHUSY,
«KOPPHUITMEHTBI», «MHICKCHI», «OTHOCUTEIbHAsI aTOMHAs MacCay, «OTHOCHTEIIbHAS MOJICKYJISIPHAS Maccay, «MaccoBast J0JIs DJIEMEHTAY,
3HATh: MIPEIMEThI U3YUEHHUSI €CTECTBEHHOHAYYHBIX IUCIUIUIMH, B TOM YHCJIE XUMHUH; XUMHUYECKUE CUMBOJIbI, UX HA3BaHUS U IPOU3HOIICHUE;
KJIaCCU(UIIMPOBATH BEIIECTBA [0 COCTaBY HA MPOCTHIE U CIIOKHEBIE;
pasnuuaTh: Teja U BEIeCTBa; XHMUUYECKHH 3JIEMEHT 1 IIPOCTOE BEIIECTBO;
OTHCHIBATh: (POPMBI CYIIECTBOBAHMSI XMMHYECKHUX AJIEMEHTOB (CBOOOJIHBIE aTOMBI, MPOCTHIE BEIIECTBA, CIIOXKHBIE BEIIECTBA); TAOIUYHYIO
bopmy Ilepuoanyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB; MOJIOXKEHUE neMenTa B Tabnuie J[. . MenaeneeBa, UCMONb3ysl MOHATHUS
«TIEPHOJY, «TPYIIAY, «TJIaBHAS MOATPYIay, «1000YHAas MOArPYIINay; CBOWCTBA BEIMIECTB (TBEPIBIX, KUAKUX, Ta3000pa3HbIX);
® OOBSACHATH CYIIHOCTh XHUMHUYECKHUX SIBICHHH (C TOUKHM 3PEHHUS aTOMHO-MOJIEKYISPHOTO YYEeHHs) M HMX NPUHLUIHUAIBHOE OTIUYHE OT
(bu3MYECKUX SABIICHUH;
® XapaKTepU30BaTh: OCHOBHBIE METOJbI N3YUEHHUSI €CTECTBEHHBIX NUCIUIUIMH (HaOIIOACHNEe, SKCIIEPUMEHT, MOJEINPOBAaHKE); BEIIECTBO IO €ro
XUMHYECKON (opMyse COrNIacHO IJIaHy: KadeCTBEHHBIH COCTaB, TUIl BelIecTBa (MPOCTOE WM CII0KHOE), KOJIMYECTBEHHBIA COCTaB,
OTHOCHUTEIIbHAs MOJIEKYJISIPHAsi Macca, COOTHOIIEHHE MAacC JIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJM 3JEMEHTOB B BEIIECTBE (IS CIOMKHBIX



BEIIIECTB); POJIb XUMHUU (IIOJIOKUTETHHYIO H OTPULIATEIbHYIO) B )KU3HU YEJIOBEKA, apr'yMEHTHPOBATh CBOE OTHOILIEHHE K ATOH Mpodiieme;
® BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO MACCy BEIIECTBA M MACCOBYIO JIOJIK0 XUMHUYECKOT'0 JIEMEHTA B COCIUHEHUSX;
® [IPOBOAUTH HAOIIOJICHHUS CBOMCTB BEILECTB M SIBJICHUH, IPOUCXOISAIINX C BEIIECTBAMU;
e C00I0/IaTh MPABUIIA TEXHUKH O€30MACHOCTH MPH MPOBEICHUH HAOIIOIEHUH 1 1a00PaTOPHBIX OTIBITOB.

MeTal’lpe}]MeTl—[l)Ie pe3yJbTaThbl Oﬁy‘lel{]{lﬂ

Yyamuiicst JOJIKEH ymems.

OTIPENIeNATH MPOOJIEMBI, T. €. yCTAaHABIMBATH HECOOTBETCTBUE MEXK/TY JKE€ITaeMbIM U ACHCTBUTEIHHBIM;

COCTaBJISATh CJIOKHBIH IJIaH TEKCTa;

BJIIETh TAKUM BUJIOM M3JIO’KEHUS TEKCTa, KaK IOBECTBOBAHMUE;

10J1 PyKOBO/ICTBOM YUMTENSI IPOBOAUTH HEMOCPEACTBEHHOE HA0IIIOIEHUE;

I0J1 PYKOBOJCTBOM YUHUTENsE OPOPMIISITh OTUET, BKIIOYAIOIINN ONICaHUE HAOIIOIEHNS, €r0 Pe3yIbTaTOB, BHIBOJIOB;

MCIO0JIb30BaTh TaKOM BUJ MBICIIEHHOTO (MJ€aJIbHOTO) MOJEIMPOBAaHMSI, KaK 3HAaKOBOE MOJIEIMPOBAaHNE (Ha MpUMEpPE 3HAKOB XUMUYECKUX
3JIEMEHTOB, XUMUYECKUX (HOPMYIT);

HCII0JIb30BAaTh TaKOW BUJ MaTepUaNbHOTO (MPEAMETHOr0) MOJEIMPOBAHUS, KaK (pU3nUeckoe MOJAETUpOBaHUEe (Ha MPUMEPE MOJIEIUPOBAHUS
aTOMOB U MOJICKYN);

MOJIy4aTh XUMUYECKYIO MHPOPMAIUIO U3 Pa3INYHbIX HCTOUHUKOB;

OTpeeNsaTh OOBEKT U ACMEKT aHaIu3a U CUHTE3a;

OTIpeIeNIATh KOMIOHEHTHI 00BEKTa B COOTBETCTBUHM C aCIEKTOM aHaINU3a U CUHTE3a;

OCYILIECTBIISATh KaYECTBEHHOE U KOJIMUYECTBEHHOE ONMCAaHUE KOMIIOHEHTOB OOBEKTA;

OTIPEJIEIIATh OTHOILIECHUSI O0BEKTA C JPYTUMU O0BEKTaMU;

® OIpeleNsITh CYIECTBEHHbIC MPU3HAKUA O0BEKTA.

Tema 2. ATOMBI XUHMHYECKHUX dJ1eMeHTOB (7 1)

ATOMBI KaK (popma CyIecTBOBaHUS XUMHUYECKHUX dJIeMEeHTOB. OCHOBHBIE CBEJICHUS O CTPOSHHH aTOMOB. JloKa3aTenbCcTBa CI0KHOCTU
cTpoenus aromoB. OnbiThl Pezepdopaa. [InanerapHas Moenb CTpoeHUs aToMa.

CocTtaB aTOMHBIX siiep: MPOTOHBI M HEHUTpoHBL. OTHOCHTENBHAs aTOMHAas Macca. B3anMOCBsA3b MOHATHH «IIPOTOH», «HEHTPOHY,
«OTHOCHUTEJIbHAS aTOMHAs Maccay.

N3meneHue 4rcna MpoOTOHOB B sIIpe aToMa - 00pa30BaHHE HOBBIX XUMUYECKHX DJIEMEHTOB.

W3meneHnue uncia HEUTPOHOB B siApe aroma - oOpazoBaHue HM30TOMOB. COBpPEMEHHOE OMNpeAeNieHHE MOHATHS «XUMUYECKHI SJIEeMEHTY.
N3oTombl Kak pa3HOBUIHOCTH ATOMOB OJJTHOTO XMMHUYECKOTO AIIEMEHTA.

OnextpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK aTOMOB XuMuueckux snemMeHToB Nel-20 mepumommueckoit cuctemsl Jl. M. Menneneesa.
[ToHsiTHE O 3aBEPIICHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (JHEPTETUYECKOM YPOBHE).



[Mepuomuueckast cucrema xumuudeckux snemeHToB J[. M. MeHneneeBa U cTpoeHHE aTOMOB: (DPU3HUECKUN CMBICI TOPSIKOBOTO HOMEpa
3JIEMEHTA, HOMEPA I'PYIIIbI, HOMEpa IIepUoIa.

W3meHeHne uuncia 3J€KTPOHOB HAa BHELIHEM 3JIEKTPOHHOM YpPOBHE aToMa XMMMUYECKOTO JIEMEHTa - 00pa30BaHUE IOJIOKUTEIbHBIX M
OTpHLATEIBHBIX HOHOB. VlOHBI, 00pa30BaHHBIE aTOMaMH METAJUIOB U HEMETAIJIOB. [IpuyYnHbI H3MEHEHHS METAITMUYECKUX U HEMETAUTHUECKUX CBOM CTB
B [IEpUOJAX U I'PYyIIaX.

OO6pazoBanue OuHapHbIX coennHeHuil. [lonsTre 06 noHHOM cBsi3U. CXeMbl 00pa30BaHUsl HOHHOM CBSI3U.

B3aumopelicTBue aTOMOB XMMMUYECKUX 3JIE€MEHTOB-HEMETAIJIOB MEXIY cO00M - 00pa3oBaHUE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BELIECTB.
KoBanenTnas HenoJssipHas XUMHUYECKasi CBA3b.

DJNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3aumoneiicTBue aTOMOB XMMMUYECKHUX 3JIEMEHTOB-HEMETANIOB MEXJIy co0o0il - oOpa3oBaHHME OMHApHBIX COEIUHEHUII HEMETaJIOB.
DNEeKTPOOTPULIATENLHOCTD. [[IOHATHE O KOBAJICHTHOW MOJIIPHOM CBSI3H.

B3aumoneiicTBue aToMOB XMMHYECKHX 3JIEMEHTOB-METAJZIOB MEXAYy co0oil - oOpa3oBaHMe MeTalnIM4eckux KpucTtauioB. [loHsTHe o
METAJUIMYECKOMN CBSI3H.
JdemoncTpanuu. Moenu aTOMOB XMMUYECKHX 3J1€MEHTOB. Ilepronyeckas cucreMa xumudeckux aineMeHToB /1. 1. Menneneesa.

HQCZ!MQTHBIG PE3VIbLTATDI 00 YUCHUHA

Yyamuiics JOJIKEH ymems.

® JCIOJIb30BaTh NMPU XapPaKTEPUCTUKE AaTOMOB TOHATHS: «IIPOTOHY», KHEUTPOH», «IJEKTPOH», «XUMHYECKUN DIIEMEHT», «MAaCCOBOE YHCIIO»,
«U30TOT», «DJIEKTPOHHBIA CIIOW», «IHEPTeTUYECKUH YPOBEHDBY», «IJIEMEHTBI-METAIIbI», «3JEMEHThI-HEMETAUIbDy; MpPU XapaKTepUCTHKE
BEIIECTB IMOHATHUS KAOHHAS CBS3bY», KHOHBI», KKOBAJICHTHAsl HEMOJISIPHASI CBSI3bY», «KOBAJIEHTHAS MOJISIPHAS CBA3bY, «QJIEKTPOOTPHUIATETLHOCTDY,
«BaJICHTHOCTDY, «METAJTMUECKas CBA3bY;

® OIIUCHIBaTh COCTAB U CTPOEHUE aTOMOB AJIEMEHTOB C MOPSAAKOBBIMU HOMepamu 1—20 B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB /.
W. Menneneena;

® COCTaBJISITh CXEMBbI pacIpe/ieJIeHHsI JIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXEMbI 00pa30BaHUsI Pa3HBIX TUIIOB
XUMUYECKOH CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMUECKOM );

® OOBSCHATH 3aKOHOMEPHOCTHM HM3MEHEHHS CBOMCTB XMMHMUYECKHUX DJEMEHTOB (3apsIO0B siIep aTOMOB, YHMCJIA JJIEKTPOHOB Ha BHEIIHEM
AIIEKTPOHHOM CJIO€, YHUCIIO 3aMOJHAEMBIX 3JEKTPOHHBIX CIOEB, paJlyCc aToMma, JIEKTPOOTPULIATEIHHOCTh, METANTUYECKIE U HEMETAIITUYECKHE
CBOICTBa) B mepuofax M rpynnax (rinaBHbIX noarpymnmnax) [lepuomuueckoii cuctembl xumuueckux snementoB J. M. MenneneeBa ¢ Touku
3peHusi TEOPUU CTPOCHHS aTOMA;

e CpaBHUBAThH CBOICTBA aTOMOB XMMHUYECKHX 3JIEMEHTOB, HaXOSIIMXCS B OJHOM MEpHOJie WK I1aBHOU moarpymme [lepuoandeckoil cuctemsl
XxuMHuueckux smeMeHToB J{. 1. MenneneeBa (3apsioB siep aTOMOB, YKCJa AJIEKTPOHOB Ha BHEITHEM AJIEKTPOHHOM CIIO€, YHCJIO 3aMOTHIEMBIX
AIIEKTPOHHBIX CIIOEB, PAINyC aToMa, SIEKTPOOTPHUIIATETLHOCTh, METAITNYECKHE U HEMETAJUTMUECKHE CBOICTBA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB M0 UX MOJOXKeHUI0 B Ilepnoanueckoit cucteme xumuueckux snemeHToB Jl. Y. Menneneesa
(XuMUYeCKHil 3HaK, TOPSAKOBBIA HOMED, IEPUO/I, TPYIITA, MOATPYIIA, OTHOCUTENbHAS aTOMHAsl Macca, CTPOCHHUE aToMa — 3apsif SApa, YUCIIOo
MIPOTOHOB U HEHUTPOHOB B sApe, 0OIIEe YUCIIO IEKTPOHOB, PACIPEIEICHNE HIEKTPOHOB MO 3JEKTPOHHBIM CIIOSM);

®  OIpEeNeNsITh TUIl XUMUYECKOM CBS3H M0 (OpMyJie BEIIeCTBa;

® [PUBOJUTH IPUMEPHI BELIECTB C PA3HBIMU TUIIAMU XUMUUYECKOU CBSI3H;



XapaKTepr30BaTh MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBsI3HM (OOMEHHBIN ), HOHHOW CBSI3H, METANINYECKOHN CBSI3H,
YCTaHAaBJIMBATh IPUYMHHO-CJIEACTBEHHBIE CBSA3U: COCTAB BEIIECTBA — THI XUMHUYECKOU CBA3H;

COCTaBIIATH GOPMYIIbI OMHAPHBIX COCTUHEHUH 110 BAJICHTHOCTH;

HaXOJUTh BAJIGHTHOCTb JIEMEHTOB 10 GOpMysie OWHAPHOTO COCTUHEHHUS.

MeTal’lpe}]MeTl—[l)Ie pe3yJjbTaThbl Oﬁy‘lel{]{lﬂ

Yyamuiicst JOJIKEH ymems.

(hopMyIMpOBaTh TUTIOTE3Y IO PEIICHUIO MPOOIIEM;

COCTaBJIATH IUIaH BHIMOJIHEHUS yueOHOM 3a/1a4uM, pelieHus: IpoOieM TBOPUYECKOTO U TOUCKOBOTO XapaKTepa, BHIIIOJHEHHS POEKTa COBMECTHO €
YUUTENEM;

COCTaBJISATh TE3UCHI TEKCTA;

BJIIETh TAKUM BUJIOM U3JIO’KEHUS TEKCTA, KaK OIIMCAHUE;

HCIO0JIb30BAaTh TAKOW BUJ MBICIEHHOTO (MJ€aIbHOTO) MOJAETUPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHNE (Ha MPUMEPE COCTABJICHUS CXEM
00pa30BaHUsI XUMUYECKOU CBSI3H);

MCI0JIb30BaTh TAKOM BUJI MaTepUAIBHOTO (MPEAMETHOTO) MOAETUPOBAHNS, KaK aHAJIOTOBOE MOIETTUPOBAHUE;

WCI0JIb30BaTh TAKOW BHUJI MaT€PHAIILHOTO (IIPEIMETHOI0) MOACIUPOBAHUS, KaK (PU3NUECKOe MOIETUPOBaHNe (Ha IpUMepe MOJIeNIeld CTPOCHHUS
aTOMOB);

oInpeneNnaTh OObEKThl CPABHEHUS U aCMEKT CPaBHEHHsI OOBEKTOB;

BBITOJIHATh HETIOJIHOE OJJHOJIMHEITHOE CpaBHEHUE;

BBITOJIHAT HENOJIHOE KOMITJIEKCHOE CPABHEHUE;

BBITNOJIHATH IOJIHOE OJTHOJIMHEHHOE CPaBHEHHUE.

Tema 3. IIpocTbie BemecTBa (Su)
[TosnoxkeHnrne MeTamIioB U HEMETAUIOB B IMEPUOJUYECKON cucteme xumuueckux anemeHtoB [[. WM. MengeneeBa. BaxkHeilmue mnpocThie

BEIIIECTBA - METAJUIBI: YKEJIe30, ATFOMUHUMN, KaIbIIUi, MarHUM, HaTpUH, Kanuid. O0mme Gu3ndecKrue CBOMCTBA METAIIOB.

Baxneiiue IpOCThIC BCIICCTBA - HCEMCTAJLIIbI, 06p330BaHHLIe aToOMaMH KuUCJIopoda, BOAOpPOAAd, a30Ta, CCpPbI, (1)00(1)0pa, yriepoaa.

CrnocoOHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB K 06p330BaHI/IIO HCCKOJIBKHX IIPOCTBIX BCHICCTB - aAJJIOTPOIIMA. AJIJ'IOTpOHHBIe MOI[I/ICI)I/IKB.I_II/II/I
Kucjiopozaa, cboubopa H 0JIoBa. MeTaImyecKkne U HeMeTalIndeCcKHe CBOMCTBA IIPOCTBIX BCIICCTB. OTHOCHUTEIILHOCTD JACJICHUA ITPOCTHIX BCUICCTB HaA
MCTaJlJIbl U HEMETAJIJIbI.

IlocTtosiHHAS ABOFB.I[pO. KommuectBo BeliecTBa. Moib. MOJ'I?IpHaH Macca. MOJ'IHpHBIfI 00BeM I‘a3006p33HLIX BCIIICCTB. KpaTHbIe CANHUIIbI

KOJIMYCCTBA BCIICCTBA — MHIJUIMMOJIb U KUJIOMOJIb, MUJIJIMMOJIIpPHAA U KWJIOMOJIIpHAass MaCChbl BCIICCTBA, MI/IJ'IJ'II/IMOJ'I}IpHHﬁ 151 KHJ'IOMOJ'ISIpHLIfI 00BEMBI
1"33006pa3HI>IX BCIIICCTB.

PacdeTsl ¢ uCcnonb30BaHUEM IMOHATHI «KOJIMYECTBO BCHICCTBa», «KMOJIIpHAA Macca», ((MOHHpHBIﬁ 00BeEM Tra3oB», KIIOCTOSHHAasA ABOFaIIpo».
PacuerHble 3amaum. 1. Breluucnenue MOHHpHOﬁ MacCChl BCHICCTB IO XMMHUYCCKUM (I)opMynaM. 2. PacueTsl ¢ UCIOJIB30BAaHHEM IOHITHI

«KOJIMYECTBO BCUICCTBA», «KMOJISIPHAA MaccCay, <<MOJ'I$IpHLII71 00BEM T a30B», «ITIOCTOSAHHAsA Agor aZipo».



JemoHcTpanun. HekoTopbie MeTalTbl 1 HEMETaJUThl KOTUYECTBOM BemiecTBa 1 Monb. Mojens MoJispHOTO 00beMa ra3000pa3HbIX BEIIECTB.

HpegMeTHbIe PE3VIbLTATDI Oﬁ!‘leHHﬂ

VYyamuiics JOJKEH ymems.

WCIOJb30BATh NPU XapaKTEPUCTHUKE BEIIECTB MOHATUS: «METAJUIbD», «IUIACTHYHOCTHY, «TEIUIONPOBOJHOCTBY, «IEKTPOIPOBOTHOCTHY,
«HEMETAJUIBD», «aJUIOTPOIHS, «aJUIOTPOIHBIE BUAOU3MEHEHHUS, HITH MOTU(DHKAIINY,

ONMCHIBATh MOJIOKEHUE 3JIEMEHTOB-METAIJIOB U 3JIEMEHTOB-HEMETa/U10B B [leproanueckoii cucteme xumuueckux anemenTos /1. U.
MenneneeBa;

KJIaccu(UIMPOBATH MIPOCTHIE BEIIECTBA HA METAIUIBI U HEMETAILIBI, 3JIEMEHTHI;

OTIPENIENATh PUHAUIEKHOCTh HEOPraHUIECKUX BEIIECTB K OJTHOMY M3 U3yYCHHBIX KIIACCOB — METAJUIbl M HEMETAaJIIBL;

JI0Ka3bIBaTh OTHOCUTEIIBHOCTD JIEJIEHUSI TPOCTHIX BEIIECTB Ha METAJUIBI M1 HEMETAIIBI,

XapaKTepu30BaTh 001IHMe (PU3UIECKHE CBOMCTBA METAJIIOB;

YCTaHABJIMBATh MPHUYNHHO-CIIEJICTBEHHBIE CBSI3M MEX]y CTPOCHHEM aTOMa M XMMHUYECKOH CBS3bI0 B TPOCTBIX BEIIECTBAX — METaIaxX U
HEMeTaax;

00BSACHATH MHOT000Opa3re MpOCTHIX BEIIECTB TAKUM (aKTOPOM, KaK aJuIOTPOIHUS;

OTIHMCHIBATh CBOMCTBA BELIECTB (HA MPUMEpaxX MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIIOB);

coOroaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MPH MPOBEICHUN HAOIIOACHUH U TaOOPATOPHBIX OTBITOB;

WCII0JIb30BATh MPU PEIIEHUH PACYETHBIX 3a]a4 MOHATHUS: «KOJMYECTBO BEIIECTBA», «MOJbY, «IIOCTOSHHAs ABOTaJpo», «MOJIIpHAs Maccay,
«MOJISIPHBIN 00BEM Tra30B», KHOPMAJIbHBIE YCIOBUS»;

MIPOBOJUTH PacueThl C UCMOJIb30BAaHUEM IOHSATHI: «KOJIMYECTBO BEIIECTBA», «MOJISIPHAsl Macca», «MOJISIPHBI 00bEM Ta3oB», «IOCTOSHHAs
ABoraapo».

MeTtanpeaMeTHble pe3yJibTaThl 00y4eHUs

VYyamuiics J10JKEH ymems.

COCTaBJIATH KOHCIICKT TCKCTA,

CaMOCTOATCIIbHO UCIIOJb30BAaTh HEIMMOCPCACTBECHHOC Ha6J'IIO,Z[eHI/Ie;

CaMOCTOATCIBHO O(l)OpMJ'IHTL OTYCT, BKJIIOYAIOIIUI ONMCAaHUE Ha6J'IIOI[eHI/I$I, €T0o pC3yJIbTaTOB, BBIBOIOB;
BBIIIOJIHATH ITIOJIHOC KOMIINICKCHOC CPABHCHUC,

BBIIIOJIHATH CPABHCHUC 110 aHAJIOI'MH

Tema 4. CoennHeHHsI XHMHUYECKHX 3J1eMeHTOB (16 u)
Crenens okucnenus. OnpeeneHre CTeNeHN OKUCICHHsI 2IEMEHTOB 10 XUMu4yeckoit popmyne coequHenus. CocraBneHue Gopmyn OMHAPHBIX

COeIMHEHUH, 00muit cnocod ux Ha3plBaHUsA. bUHapHBIE COeNMHEHMS: OKCUIBI, XJIOpUabl, cynbhuasl u ap. CocraBienue ux gopmyn. I[IpeacraBurenn
OKCHJIOB: BOJIa, YIJIEKUCIIBIM a3 U HEraleHas U3BeCTb. [IpeacraBurenu ieTyunx BOJOPOIHBIX COEIUHEHUN: XJIOPOBOIOPO] U aMMHUaK.



OcHOBaHMsI, UX COCTaB W Ha3BaHHs. PacTBOpMMOCTb OCHOBaHHMI B Boje. TaOmuua pacTBOPUMOCTH THAPOKCHAOB W COJed B BOJE.
IIpencraBurenu menoden: TUAPOKCHUIbI HATpUsA, Kanusd M Kaublusa. lIoHsaTHEe O KadecTBeHHBIX peakuusax. VHaumkartopsl. M3MeHeHHE OKpacku
HHJIMKATOPOB B LICJIIOYHOU Cpele.

Kucnotsl, ux cocraB um Ha3zBanus. Knaccupukamus kuciot. IlpeacraBuTenu KHCIOT: cepHas, COJisHAs W a30THas. V3MeHeHue OKpacKu
HMHJIMKATOPOB B KMCIIOTHOU Cpeze.

Comnu kak mpou3BOJAHBIEC KUCIOT U OCHOBaHUM. MX coctaB u Ha3zBanus. PacTBopumMocTh cosneit B Boae. [IpeacraBurenu coseil: XJIopua HaTpus,
kapOoHat u gocaT KambIusl.

AMopdHBIE B KPUCTANTHIECKHE BEIECTBA.

MexmonexkyaspHble B3auMOAEHCTBUSA. THUIIBI KPUCTAJUIMYECKUX PELIETOK: NOHHAs, aTOMHAs, MOJIEKYJISIpHAs M MeTallIn4yecKas. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT THUIOB KPUCTAIIINYECKUX PEIIETOK.

BemecTBa MOJIEKYASIPHOTO U HEMOJIEKYISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOECHHUS.

Uucrtele BemecTBa U cMecu. IIpumMepsl >KUIKUX, TBEpAbIX U razoo0pa3HbIx cMmeceil. CBOMCTBa YHMCTHIX BellecTB U cMmeceil. Mx coctas.
MaccoBast 1 00beMHas 10J11 KOMIIOHEHTa CMecH. PacueTsl, CBsI3aHHbIE C UCII0JIb30BAHUEM TOHSATHUS J10JISL.

Pacuérnble 3amaun. 1. Pacuer MaccoBoii 1 00BbEMHOI H0J€H KOMIIOHEHTOB CMECH BelllecTB. 2. BhIUKMcaeHHe MacCOBOM [IOJIM BEIIECTBA B
pacTBope MO U3BECTHOI Macce pacTBOPEHHOTO BELIECTBA M Macce pacTBoputens. 3. BeruncieHre Macchl pacTBOPSIEMOrO BELIECTBA U PAaCTBOPHUTEIS,
HEOOXOUMBIX IS IIPUTOTOBIICHUSI OTIPEICTIEHHON MacChl pacTBOPa ¢ U3BECTHON MacCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTRA.

JdemoncTpanuu. O6pasnsl OKCUAOB, KHCIOT, OCHOBaHUN U cojiei. MoJenn KpUCTaUIMYECKUX PeNIeTOK XJIOpUIa HATpus, ajiMas3a, OKCHIa
yriepoaa (IV). Cioco0sl pazfeneHus: cMecel, TUCTUIUISIUS BOIBI.

JladopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3iaMu BEIIECTB pa3HBIX KIaccoB. 2. Pa3nenenne cmecei.

IIpakTHyeckasi padora Ne 3. AHaM3 OYBHI U BOJIBI.
IIpakTuyeckas padora Ne 4.ITpuroroieHne pactBopa caxapa ¢ 3aJaHHOW MacCOBOM J0JIeH PAaCTBOPEHHOTO BEISCTBA.

Hpeg!MeTHBIe PE3VIbLTATDI 00 YUCHUHA

VYyamuiics J0JKEH ymems.

® JCIOJIb30BaTh MPU XaPAKTEPUCTHKE BEIIECTB IOHATHSA: «CTCICHb OKHUCICHUS», «BAJICHTHOCTB», «OKCHIbI», «OCHOBAHUSM», «IIEIOYN,
«Ka4eCTBEHHAs PEaKLUs», KAHIUKATOP», «KUCIOTBD», «KUCIOPOJICOACPIKAIINE KUCIOThI», «OSCKUCIOPOIHBIE KUCIOTHI), «KUCIOTHAS Cpeay,
«IIEJIOYHAs Cpeliay, «HeUTpanabHas cpefay, «kana pHy», «commy, «<aMmop@HbIe BEIIECTBAY, «KPUCTAIUTMYECKUE BEIIECTBAY, «KPUCTAIINYECKAS
pelieTka», «MOHHAsg KPHUCTAJUIMYECKas PEIIeTKa», «aTOMHas KpPUCTAIIMYECKas pPEelIeTKay, «MOJIKYISIpHAs KPUCTAJUIMUECKas PpEeHIeTKa,
«METATNYCCKAs KPUCTAJUTMYECKAs PEIIETKA», «CMECHY;

e iaccuUIUPOBATh CIOKHBIE HEOPTaHMYECKHE BEIIECTBA TI0 COCTABY HA OKCHJIbI, OCHOBAHUS, KUCIOTHI U COJIM; OCHOBAHHUS, KUCIOTBHI U COJU
10 PACTBOPUMOCTH B BOJIE; KUCIOTHI IO OCHOBHOCTH U COJIEPAKAHUIO KUCIOPO/Ia;

® OMpeneNsITh MPUHAUICKHOCTh HEOPraHUYECKHX BEIIECTB K OJHOMY M3 M3YUEHHBIX KJIacCOB (OKCHJBI, JETydHne BOJOPOJHBIE COCTUHEHUS,
OCHOBAaHUSsI, KUCJIOTHI, COJIN) TIO popmyre;

® OIUCHIBaTh CBOMCTBA OTIENIBHBIX TMpEACTaBUTENEH OKCHUIOB (Ha MTpHUMEpEe BOJbI, YIJIEKUCIOTO Ta3a, HErameHOW W3BECTH), JETY4HUX
BOJIOPOJIHBIX COCTUHEHHI (Ha MpHMepe XJIOPOBOJIOpPOJa WU aMMHAaKa), OCHOBaHWHN (HAa MpuUMeEpe THUAPOKCUAOB HATPHsSI, KAl U KabIus),
KHUCTIOT (Ha MpUMeEpe CEPHOM KUCIIOTHI) U COJIel (Ha mpuMepe XJIOpHuaa HaTpus, kKapOoHaTa Kanblus, Gpocdara KanbIus);



OTIpENIeNATh BAJIGHTHOCTD U CTETICHb OKUCIICHUS SIEMEHTOB B BEII[ECTBAX;
COCTaBJIATH (POPMYJIBI OKCHJIOB, OCHOBAHUM, KHCIIOT U COJICH MO BAJICHTHOCTSIM M CTETICHSAM OKHCIICHHSI JIEMEHTOB, a TaKKe 3apsjaM HOHOB,
yKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIIOT, OCHOBAaHUHN U COJICH;

COCTaBJIATh Ha3BAaHMsI OKCHIOB, OCHOBAaHUI, KHCIIOT U COJICH; CPaBHUBATh BAJICHTHOCTh U CTENICHb OKUCIICHHS; OKCHIbI, OCHOBaHHS, KUCIOTHI 1
COJIH IO COCTaBY;

MCTIOJIb30BATh TAOJIUILy PACTBOPHUMOCTH JJISl ONIPEICTICHUSI PACTBOPUMOCTH BEIIECTB;

YCTaHABJIMBATh TEHETHYECKYIO CBSI3b MEXKIY OKCHIOM M THUIPO-KCHIOM W HAa00OpOT; MPUYMHHO-CIEACTBEHHBIE CBA3H MEXAY CTPOCHUEM
aToMa, XMMHYECKOU CBSI3bI0 U TUIIOM KPUCTAJUTMIECKON PEIIeTKH XUMHUECKUX COSANHEHHI;

XapaKTepU30BaTh AaTOMHBIE, MOJICKYJISIPHBIC, NOHHBIE METAJUTMYECKHE KPUCTAJUIMIECKUE PEIIETKU; CPETy pacTBOpa C MOMOIIBIO MKaibl pH;
MPUBOANTH TIPUMEPHI BEIIECTB C Pa3HBIMHU TUTIAMH KPHCTAITMYECKON PEIIETKH;

MIPOBOJIUTH HAOIIOACHHUS 32 CBOMCTBAMH BEIECTB U SIBICHUSAMH, TPOUCXOISIINMU C BEIIECTBAMU;

COOIIOIaTh MpaBHiIa TEXHUKU 0€30TIACHOCTH TIPH MTPOBEACHNN HAOIIOICHUN U OTIBITOB;

MCCIIEI0OBATh CPEy pacTBOpa C IOMOIIBIO0 HHIMKATOPOB; SKCIEPUMEHTAIHHO PA3INYaTh KHCIOTHI U HIEJIOUH, MOJIB3YsACh HHANKATOPaMH,
WCTIOJIH30BATh TPU PEUICHUN PACUETHBIX 33124 TOHSATHS «MaccoBasi JIOJIsI 2JIEMEHTA B BEIIECTBE», «MAcCOBast OIS PACTBOPEHHOTO BEIIECTBAY,
«o0BeMHas J0JI Ta3000pa3HOTO BEIIECTBAY;

MIPOBOJIUTH PAaCUeThl C HCIIOJb30BAaHUEM TOHSATHH «MaccoBasl JOJIS 3JEMEHTa B BEIIECTBE», «MaccoBas IOJsl PACTBOPSHHOTO BEIIECTBAY,
«o0BeMHas J0JI Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeaMeTHble pe3yJbTaThl 00y4eHUs

VYyamuiics JOJKEH ymems.

COCTaBJISITh HA OCHOBE TEKCTa TAOJIHIIBI, B TOM uHucIiie ¢ mpuMeHenneM cpeacts UKT;

10JT PyKOBOJCTBOM YYHTEJIS MPOBOAUTH OMOCPEIOBAHHOE HAOII0IEHNE

10JT PYKOBOJCTBOM YUHTEJSI 0(OPMIISTH OTYET, BKIIFOUAOIIHMI OMUCAHNE YKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJIOB;

OCYIIIECTBJISATh HHAYKTUBHOE 0000I1IeHre (0T €IMHUYHOTO IOCTOBEPHOTO K 00IIEeMy BEPOATHOCTHOMY), T. €. ONIPEACIIATh 00IIHe
CYIIIECTBEHHBIC MMPU3HAKHU JIBYX U 00Jiee 0OBEKTOB M (PMKCUPOBATH UX B (DOPME MOHATHS WU CYXKIACHUS;

OCYILIECTBIIATH JIEAYKTUBHOE 000011IeHre (TI0IBEICHHE eAMHUYHOTO JOCTOBEPHOTO IO 0011Iee TOCTOBEPHOE), T. €. aKTyaTu3UPOBATh MOHATHE
WM CY)KJIEHUE, U OTOXKJECTBIIATH C HUIM COOTBETCTBYIOIIHE CYILIECTBEHHBIE MPU3HAKU OJHOTO WU 00Jiee 00bEKTOB;

OTIPENICTIATh aCNeKT Kilaccuukaiuu;

OCYILIECTBIIATH KiIaccu(PUKAIIHIO;

3HATh U UCTOJBH30BATh Pa3I4HbIe (OPMBI IPEICTABICHUS KIIACCU(DUKAIINU.

Tema 5. H3menenmusi, npoucxoasiuue ¢ Bemecrsamu (12u)

IloHnsaTrue sBIEHUM Kak HSMeHeHHﬁ, Impoucxoasanux € BCHICCTBAMU. ﬂBJ’IeHI/IH, CBA3AHHBIC C U3MCHCHUCM KPHUCTANIMYCCKOTO CTPOCHUS

BCIICCTBA IPU MOCTOAHHOM €ro COCTaBC, (pI/I3I/ILICCKI/IC sBieHUs1. PU3NYECKHE SBJICHUS B XUMHUMU: JUCTUIIIIANHNA, KPpUCTAJIIIN3alld, BbIIIAPUBAHUC U
BO3IOHKa B€IICCTB, LIeHTpI/I(byrl/IpOBaHI/IC.



SIBneHus, CBsA3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMHUUYECKUE peakiuuu. [Ipu3Haku U ycloBHS IPOTEKaHUS XUMUYECKUX PEAKLUN.
[TonsiTue 00 HK30- ¥ PHIOTEPMHUUYECKHX PEAKUUAX. Peakuny ropeHns Kak 4YacTHBINA Cydail SK30TePMUYECKUX PEakiuil, MPOTEKAIOUINX C BBIICICHUEM
CBETA.

3aKOH COXpaHEHHUsI MacChl BELIECTB. XMMHUYECKHE ypaBHEHHs. 3HAYCHUE UHIEKCOB U K03 duunenToB. CocTaBieHne ypaBHEHHIH XUMUYECKUX
peaKuui.

Pacuerbl no xumMuueckuM ypaBHEHUsIM. PellleHue 3a7au Ha HaXO0K/I€HUE KOJIMUYECTBA BEIIECTBA, MAacChl UM 00beMa MPOJAYKTa pEaKlUU 110
KOJIMYECTBY BEILECTBA, MAacCe WJIM 00BEMY MCXOJHOTO BELIeCTBAa. PacueTsl ¢ UCIOJIb30BAHUEM MOHSTUS «H0Js», KOI/Ia UCXOJHOE BELECTBO JIaHO B
BHUJIE pAaCTBOPA C 3aIaHHON MacCOBOM JIOJIEH PACTBOPEHHOIO BELIECTBA UM COJIEPKHUT OMPEACIECHHYIO JIOII0 MPUMECEH.

Peaknun pasznoxenus. [lonaTue o ckopocTn XuMHu4yeckux peakuuid. Karanuszaropsl. @epMeEHTHI.

Peakuuu coennnenus. Katanutuueckue u HekaTaauTudeckue peakuuu. OOpatumble 1 HEOOpaTUMBbIE PEaKIIH.

Peakuun 3amemnieHus. DIEKTPOXMMMUYECKUN psi HANpsDKEHUH METaJIOB, €ro HCIOJb30BaHUE JJIS MPOTHO3UPOBAHMS BO3MOXHOCTHU
MIPOTEKAHUS PEAKIIUA MEXKy METAILIAMU U paCTBOPAMH KHCIOT. Peaknuy BEITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYrMMH METaJIaMHu.

Peaxiun oOmena. Peakiiuu HeiTpanuzamuu. Y cloBusi IPOTEKaHUs peakiinii oOMeHa B pacTBOpPAax JI0 KOHIIA.

Tunel XUMHUYECKUX peakiuil (0 MPU3HAKYy «YUCIO U COCTaB MCXOJHBIX BELIECTB M IMPOJYKTOB pEaKlMW») HAa MPUMEPE CBOWCTB BO/IBI.
Peaknus pasnmokeHus - 2JIEKTpOJU3 BOJBL. Peakumy coelrHEHHs - B3aMMOJEHCTBHE BOJBI C OKCUAAMM METAUIOB M HeMeTauloB. [loHsTHe
«TUAPOKCUAB). Peakiuu 3amelleHus: - B3auMOJAECUCTBHE BOJBI C IIEIIOYHBIMHU U IIEJIOYHO3EMEIbHBIMM MeTallaMH. Peakiuu oOMeHa (Ha mpumepe
TUApoJIn3a Ccyabhuaa aTlOMUHUS U KapOu1a KaiabIlus).

Pacuérnbie 3aga4u. 1. BeluncieHne Mo XMMAYECKUM YPaBHEHUSM MAaCChl WJIM KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce WM KOJMYECTBY
BEIIECTBA OJHOTO M3 BCTYMAIOIIMUX B PEAKIIMIO BEIIECTB WM MPOAYKTOB peakiuu. 2. Berunciaenue macchbl (KOJIMUecTBa BellecTBa, 00beMa) MpoayKTa
peaxiuu, eciii U3BECTHA Macca MCXOJIHOTO BEIECTBA, COJEPIKAIIErO OMpPEeICHHYIO JoJt0 MpuMeceil. 3. Boruncnenue maccsl (KOJIM4eCTBa BELIECTBa,
o0beMa) MPoIyKTa peakuy, eClIi U3BECTHA Macca pacTBOpa U MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA.

Hpez!MeTHbIe PE3VILTATDI 00 VICHMSA .

VYyamuiics J0JKEH ymems.
e KjacCMUUIUPOBATh XMUMHYECKHE PEAKIMH I10 YUCIYy M COCTaBY HCXOJHBIX BEIIECTB W MPOAYKTOB DPEAKIUU; TEeTuioBoMy 3(ddekTy; Ha-
MPaBJIECHUIO MPOTEKAHUS PEAKIIMH; YIACTHIO KaTaIN3aTopa;
®  ICIIOJIb30BaTh TAOJIHUILY PACTBOPUMOCTH VISl OTIPEIEICHNUS BO3MOKHOCTH MTPOTEKAHUS PeaKIiii 0OMeHa; SIeKTPOXUMHUUYECKUN Psi HAMIPSHKCHUN
(aKTUBHOCTH) METAJUIOB IS OTIPEeNIEeHUs] BO3MOKHOCTH MPOTEKAHUS PEaKIIUi MKy METaJUIaMU U BOJAHBIMHU PACTBOPAMU KUCJIOT U COJICIA;
e Ha0mOIaTh U ONHUCHIBATh MPU3HAKU U YCIOBUS TEYEHHUS XUMUYECKUX pPEaKUWi, NeNaTh BBIBOJBl Ha OCHOBAHMM aHAlW3a HaONIONEHUU 3a
AKCIIEPUMEHTOM;
® MPOBOJUTH PACUETHI M0 XUMUUYECKUM YPAaBHEHHUSAM Ha HaXOXKJIEHUE KOJIUYECTBA, MACCHI WJIM 00beMa MPOIyKTa PEaKIMH M0 KOJIUYECTBY, Macce
Wi 00BbEMY HCXOJHOTO BEIIECTBA; C MCIOJIB30BaHUEM TMOHSTHS <«JI0JID», KOTJAa MCXOJHOE BEUIECTBO JIaHO B BHJIE PacTBOpa C 3a/laHHOM
MacCOBOM J0JIel PaCTBOPEHHOIO BEIIECTBA WIIM COAECPKUT OTNPEIEICHHYIO 100 TPUMECEH.
MeTanpeaMeTHble pe3yabTaTbl 00y4eHU sl

VYyamuiics 10KEH ymems:
® COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM UHucIIe ¢ npuMeHeHueM cpeacts UKT;



®  CaMOCTOATEIBHO OPOPMIISTH OTUET, BKITIOYAIOIINN OMUCAHNE SKCIIEPUMEHTA, €r0 pe3yabTaToOB, BHIBOJIOB;

® CIIOJIb30BaTh TaKOW BUJ MBICIEHHOTO (MJI€aJIbHOT0) MOJEIMPOBAaHMs, KaK 3HAKOBOE MOJEIMPOBaHNE (HA IPUMEPE ypaBHEHUN XMMHUYECKUX
peaxuuii);

® pa3nu4aTh 00bEM U COJEp)KaHHE OHATHIA,

® pa3nauyaTh POJOBOE U BUJIOBOE MOHATHS;

® OCYUIECTBJIATH POJIOBUAOBOE ONPEICIICHNE IOHITUH.

Jemoncrpanuu. [Tpumeps! ¢u3nueckux sBICHHH; a) IUIaBieHHe mnapaduHa; 0) mudQy3us IYMHCTHIX BEIIECTB C TOPSIICH JaMIIOUKH
HakanuBaHus. [IpuMepbl XUMHUYECKUX SIBJIEHUM: a) TOpEeHUE MarHus; 0) B3aMMOJENCTBUE COJITHOM KMCIOTBI C MPAaMOPOM WJIM MEJIOM; B) MOJIy4yeHUE
ruapokcuaa meau (II); T) pacTBopeHHe MOJIyYeHHOrO THAPOKCHUIA B KHUCIOTax; A) B3aumozeictBue okcuaa memu (II) ¢ cepnoit kucimoroi mnpu
HarpeBaHuy; €) pa3jioKeHHe epMaHraHaTa Kauusi; ) B3auMoJIeHiCTBUE pa30aBIE€HHBIX KUCIOT C METaJlIIaMH.

JlabopaTopHblie onbIThl. 3. CpaBHEHHE CKOPOCTH MCHAPEHHUs BOJIbI U CIIUPTa MO MCUYE3HOBEHUIO MX Karelb Ha (puiabTpoBanbHON Oymare. 4.
Oxucnenve Meau B IUIAMEHU CIHMPTOBKU WM ropenku. 5. IloMyTHeHHe HM3BECTKOBOM BOJbI OT BBLABIXa€MOTO yriekucioro rasa. 6. Ilomyuenue
YTIIEKHCIIOTO T'a3a B3aUMO/ICHCTBHEM COJIBI M KUCIIOTHL. /. 3amerieHne Meu B pactBope xiopuiaa meau (1) sxenesom.

IIpakTnueckas padora Ne 5.11pu3HaKu XUMHUYECKUX PEAKIIHI.

Hpeg!MeTHme PE3VILTATDI 00 VICHMSA .

VYyamuiics JOJDKEH ymems.
e oOpamarhscs ¢ 1abopaToOpHBIM O00PYAOBAaHUEM U HarpeBaTeIbLHBIMU TPUOOPAMH B COOTBETCTBHH C MPaBUIAMU TEXHUKH O€30TIaCHOCTH;
®  BBINOJIHATH MPOCTEHIIIHE MPUEMBI pabOTHI C JIA00PATOPHBIM 000PYIOBAHUEM: JIAOOPATOPHBIM IMITATHBOM; CITUPTOBKOM;
e Ha0m0/aTh 32 CBOMCTBAMU BEILIECTB U SIBJICHUSMU, IPOUCXOAAIIMMU C BEIIECTBAMU;
®  OIMCHIBATh XUMHUUYECKUN HIKCIEPUMEHT C MOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO MJTM POJIHOTO) A3bIKA U SI3bIKA XUMUMU;
e JleN1aTh BBIBOJIBI [0 pe3ysibTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA;
® TOTOBUTH PACTBOPHI C ONPEAETICHHON MAaCCOBOM J0JI€i paCTBOPEHHOIO BEILIECTBA;
® [IPUTOTOBHUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOIO B HEM BEIIECTBA.

MetanpeaMeTHblie pe3yabTaTbl 00y4eHH s
Yyamuiics JOJKEH ymemsy.

CaMOCTOATCIIbHO UCIIOJIB30BATh OIIOCPECAOBAHHOC Ha6J'IIO)IeHI/IC.

Tema 6. Teopus 3JIEKTPOJIHTHIECKOH THCCONUAIMH U CBOHCTBA KJIACCOB HEOPraHHYECKUX cOeHHEHui (22 u)
[TonsiTue 00 ANMEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI M HEINEKTPOJIUTH. MeXaHU3M JUCCOLMAIMH AIIEKTPOIUTOB C Pa3InYHBIM
TUIIOM XUMHUYECKOH cBsA3H. CTeNneHb AEKTPOIUTHIECKOH aucconuarmu. CuiibHbIe U cllabble 3JIeKTPOJIUTHI.



OCHOBHBIE TIOJOXKEHHUSI TEOPHUH IEKTPOIUTHUECKOHN aucconmanui. MoHHbIe ypaBHEHHs peakuuid. YCIOBUS MPOTEKaHHUS Peakuuu oOMeHa
MEKy JJIEKTPOJIUTAMHU 10 KOHIIA B CBETE HOHHBIX IIPEICTABICHUMN.

Knaccugukarus HOHOB U X CBOICTBA.

Kucnotsl, ux xnaccuduranus. Jlucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH IJIEKTPOJIUTUYECKON AucCoUanui. MoJeKyIsipHbIe U
HMOHHBIE YPAaBHEHHUS peakUMi KuciIoT. B3anMopelcTBHE KUCIOT ¢ METaulaMU. DJIEKTPOXUMUYECKUM psii HanpshkKeHUM MeTtano. B3aumopeilicTBue
KHCIIOT C OKCHJIAMU METAJUIOB. B3auMOJIENHCTBHE KHCIOT C OCHOBAHMSAMM - pEaKUus HeWTpanu3auuu. B3aumMoaelcTBUe KHUCIOT C COJISIMM.
Hcnonb3oBanue TabauIbl pACTBOPUMOCTH /ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanmsi, ux Kinaccupukanus. Juccouuanys OCHOBAaHMW M WX CBOWCTBA B CBET€ TEOPUU DSJICKTPOJIUTHUECKOW JAUCCOLMAIIHH.
B3aumoneiicTBue OCHOBaHMM € KHCIOTaMH, KUCIOTHBIMHU OKCHJAMU M cosisiMH. Mcmosb3oBaHue TaOdMIBI pacTBOPUMOCTH JUISL XapaKTEPUCTHKU
XUMHYECKUX CBONCTB OCHOBaHUH. Paznoxenne HEpPaCTBOPUMBIX OCHOBaHUU npu HarpeBaHuu.
Conu, ux kiaccuukamus W JUCCOLMALUS pa3IMUHBIX TUNOB cojiell. CBOMCTBa coJjiel B CBETE€ TEOPUU BJIEKTPOJUTUYECKOW IHUCCOLMAILINU.
B3anmopeiictBue cosiel ¢ MeTaJUlaMH, YCJIOBHUSA MPOTEKAHUS ATUX peakuuid. B3aumoaencTBue coJie ¢ KUCIOTaMH, OCHOBAaHUSIMHU W COJISIMHU.
Hcnonb3oBanne TabaMIBI pACTBOPUMOCTH JIJIs1 XapaKTEPUCTUKA XUMUYECKUX CBOMCTB COJIEH.

O06061eHne cBefieHni 00 oKcuaax, X KiIacCU(PUKAUU U XUMUYECKUX CBOMCTBAX.

['eneTndeckue psabpl METAIUIOB M HEMETAIIJIOB. ['eHeTHYEeCKas CBA3b MEXAY KIacCaMU HEOPraHUYECKHUX BEIECTB

OKHCIINTENBHO-BOCCTAHOBUTENBbHBIE peaknKi. OKUCIUTENb U BOCCTAHOBUTENb, OKACIEHUE U BOCCTAHOBJICHNE.

Peakunn moHHOTO OOMEHAa M OKHCIMTEIbHO-BOCCTAHOBUTENIbHBbIE peakuuu. CocTaBieHHE YpaBHEHHUI OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkiuii MeToI0M 3JIEKTPOHHOTo OajaHca.

CBolCTBa MPOCTHIX BEIIECTB - METAIJIOB M HEMETAJUIOB, KHCIIOT U COJIEH B CBETE MPEICTABICHUH 00 OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

Hpez!MeTHbIe PE3VILTATDI 00 YUCHWSHA:

VYyamuiics JOJKEH ymems.

® JCIOJIb30BAaTh MPH XapPAaKTEPUCTUKE NPEBPAIICHUN BEIIECTB TOHSTHS: «PAaCTBOP», «IJICKTPOJUTHYCCKAS ITUCCOIUALIUSY, «JIECKTPOIUTHIY,
«HEIJICKTPOJIUTBI», «CTETCHb IUCCOLMAIINNY, «CHJIBHBIC SJIEKTPOJIUTHI», «CIa0ble SJICKTPOJIUTHI), «KATHUOHBD», «AHHUOHBI», «KUCIOTHIY,
«OCHOBAHHS», «COJIN», KHOHHBIC PEAKITUNY», «HECOIC00Pa3yIOMNe OKCUIBDY, «COJICO0Pa3yIOIIHe OKCHUIBIY, «OCHOBHBIE OKCHUIBD», «KUCIOTHBIC
OKCHJIBI», «CPEIHHE COJIHM», «KHCIBIE COJIN», «OCHOBHBIC COJIN», «TEHETUYECKUHU PAI», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUNY,
«OKHCIIUTEIbY, KBOCCTAHOBHUTEIDY, «OKHCIEHHE, «BOCCTAHOBIICHUEY,

® ONKCHIBATh PACTBOPCHHUE KaK (PU3UKO-XUMHYECKUI TTPOIIEeCC;

® WUIIOCTPUPOBATH MPHUMEPAMU OCHOBHBIE TMOJIOKEHUS TEOPUU DJICKTPOIUTUYECKON AUCCOLMALMU; TEHETUYECKYI) B3aMMOCBS3b MEXKIY
BellleCTBaMu (IPOCTOE BEIIECTBO — OKCUJT — THAPOKCH — COJIb);

® XapaKTepU30BaTh OOIIHME XUMHUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIOT, OCHOBAaHHW M COJICH C TO3WIUKA TEOPHUH
ANEKTPOJUTUYECKON JUCCOLMALIMH; CYITHOCTh 3JIEKTPOIUTHYECKON TMCCONUALMN BEIIECTB ¢ KOBAICHTHOW MOJISIPHOM M MOHHOM XMMHUYECKOUN
CBS3bI0; CYIIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU;

® [PHUBOJUTH NMPUMEPHI PEAKUUN, NOATBEPKIAIOIINX XUMUUYECKUE CBOMCTBA KUCJIOTHBIX U OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAHMWA U COJIEH;
CYILECTBOBAaHUE B3aMMOCBSI3H MEK/ly OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIECTB;

e KIacCUPUIIUPOBATh XUMHUECKUE PEAKIIHH [0 «M3MEHEHHUIO CTETICHEeH OKUCIICHHUS DIIEMEHTOB, 00pa3yIoLIUX Pearupyromme BerecTBay;

® COCTaBJISITh YPABHEHUS DIICKTPOJIUTHUYECKON IHMCCOLUMALMU KUCIOT, OCHOBAHUI U COJIEH; MOJIEKYJISIpHBIE, MOJIHBIE U COKpPAIllEHHbIE NOHHBIE



YPaBHEHUS PEAKLUUN C yYaCTHEM DJIEKTPOJIUTOB; YPAaBHEHHS OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN, UCIOJIB3Ys METOJ JJIEKTPOHHOTO
OanaHca; ypaBHEHHUS PEaKLIUH, COOTBETCTBYIOIIMX ITOCIIEIOBATEILHOCTH («IIETIOUYKE») MPEBPAICHNH HEOPraHMUECKUX BEIIECTB PA3TUYHBIX
KIIaCCOB;

OIIPENENATh OKUCIUTEND U BOCCTAHOBUTEIb, OKMCIICHUE U BOCCTAHOBJICHUE B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMAX;

YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3H: KJIACC BEIIECTBA — XMMHUUYECKHUE CBOMCTBA BEIIECTBA;

HaAOJI0/1aTh M ONIMCHIBATh PEAKIIUN MEXKIY dJIEKTPOJIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) S3bIKA U S3bIKA XUMHH;
IIPOBOJIUTH ONBITHI, [IOATBEPKAAOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BELIECTB.

MeTal’lpe}]MeTl—[l)Ie pe3yJjbTaThbl Oﬁy‘lel{]{lﬂ

Yyamuiicst JOJIKEH ymems.

JIeJIaTh TIOMETKH, BBIIMCKHU, IUTUPOBAHKUE TEKCTA;

COCTAaBJIATH NOKIIAJ;

COCTaBJISATh HA OCHOBE TEKCTa rpaUKy, B TOM 4ucie ¢ npuMenenneM cpeacts UKT;

BJIAJIETh TAKMUM BUJOM U3JIOKEHUS TEKCTA, KaK paCCyKJICHNUE;

HCIO0JIb30BaTh TaKOM BUJ MBICIIEHHOTO (MJ€aJIbHOTO) MOJEIMPOBAaHMSI, KaK 3HAaKOBOE MOJIEIMPOBAaHUE (Ha MpUMEpPE YpaBHEHUHN peaKiuii
JMICCOLIMAIINU, MOHHBIX YPaBHEHHUH peaklnii, HOJypeakuil OKHUCIIEHUs-BOCCTAHOBIICHHUS);

pa3nuyaTh KOMIIOHEHTHI JI0Ka3aTeabCTBA (TE3UC, apryMEHThI U (POPMY J10Ka3aTeNIbCTBA);

OCYILECTBIIATH MPAMOE HHIYKTUBHOE JOKA3aTEIbCTBO.

JemoHcTpanum. VcnpiTaHue BEIIECTB U UX PAaCTBOPOB HA AJIEKTPONPOBOJHOCTh. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH YKCYCHON KUCIIOTHI OT

KOHIICHTpanuu. B3anmoaeiicTBre UHKA C cepoit, CosHOM KucmoToi, xaopuaom meau (11). Fopenue maruus.

JladopaTopHble onbITHI. 8. Peakinu, XxapakTepHBbIE IJIs1 PACTBOPOB KUCJIOT (COJISIHOW MM CepHOM). 9. Peakunu, XapakTepHbI€ JJIs1 paCTBOPOB

mienoueit (ruapokcu1oB HaTpust Wik kanus). 10. ITomydenne u cBolcTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMmep ruapokcuaa meau (I1). 11. Peakmuw,
XapaKTepHbIe JUIsl pacTBOPOB cosieid (Hampumep, aus xiopuna meau (I1)). 12. Peakiuu, xapaktepHbie A1 OCHOBHBIX OKCHUIOB (HAmpumep, 1Jisi OKCHUIa
kanpius). 13. Peakuuu, XxapakTepHble JUIsl KUCIOTHBIX OKCUIOB (HaIlpUMep, AJIsl YTJIEKUCIOTOo rasa).

IIpakTnyeckas padora Ne 6. CBoiicTBa KHCIOT, OCHOBaHUI, OKCUIOB U COJICH.
IIpakTnyeckas padora Ne 7. Penienue sKkCcriepuMeHTAIbHBIX 33/1a4.

IIpeameTrHbIe pe3yJibTaThl 00y4eHUA

VYyamuiics 0KEH ymems:

o6pamaTLc;1 C J'Ia60paTOpHLIM OGOpy,Z[OBaHI/ICM " HarpeBaTCJIIbHBIMU an6opaMI/1 B COOTBCTCTBUU C ITIpaBHUJIaMHU TCXHUKHU 6C3OHaCHOCTI/I;



BBITOJIHATH MPOCTEHINNE TPUEMBI 00paIeHHs ¢ 1a00paTOpHBIM 000PYA0BaHUEM: Ta0OPATOPHBIM IITATUBOM, CITUPTOBKOM;
Ha0JI01aTh 32 CBOMCTBAMHU BEILECTB U SBICHUSMU, TPOUCXOISAIINMH C BEIIECTBAMH;

OTHCBHIBATH XUMHUECKHUI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJTHOTO) SI3bIKA U S3bIKA XUMHU;
JIeTIaTh BBIBOJIBI 110 PE3ybTaTaM MPOBEICHHOTO KCIIEPUMEHTA.

MeTal’lpe}]MeTl—[l)Ie pe3yJjbTaThbl Oﬁy‘lel{]{lﬂ

Yyamuiicst JOJIKEH ymems.
®  OIIpEeNeNsTh, UCXOs U3 yUeOHOU 3a1aun, HEOOXOAUMOCTh HEMTOCPECTBEHHOIO UM OTIOCPEIOBAHHOIO HAOJIIOICHUS;
® CaMOCTOSATENbHO (GOPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHHA K YPOBHIO ITIOJAI'OTOBKHA BBIITYCKHHUKOB.
BRIIVCKHHUK HAVYUTCH:

* OIIUCBIBATEL CBOMCTBA TBép)IBIX, KUIKUX, 1"330061333HBIX BCIICCTB, BBIACIIAA NX CYIICCTBCHHBIC ITPHU3HAKH,

® XapaKTepu30BaTh BEIICCTBA 110 COCTaBYy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIUBATh MPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY JaHHBIMU
XapaKTCPUCTUKaMU BCIICCTBA,

* PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUH «aTOM», «MOJIEKYIa», «XUMUUYECKUN 3JIEMEHT), «IIPOCTOE BEIIECTBOY, «CI0KHOE
BEIIECTBOY, «BAJICHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CHCTEMY XUMUMU;

* 1300paXkaTh COCTaB MPOCTEHUIINX BEUIECTB C MOMOIIbIO XUMUYECKHX (GOPMYN U CYIIHOCTh XUMHUYECKHX PEAKIHH C MOMOIIbI0 XUMUYECKUX
YpaBHEHUM;

* BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, a TAK)KE MAaCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa B COCTUHEHUSIX
JUIS OLIEHKU UX MPAKTHYECKON 3HAUUMOCTH;

* CpPaBHUBATH 110 COCTAaBY OKCHU/Ibl, OCHOBAHUS, KUCIOTHI, COJIH;

* KJ1accU(UIUPOBATH OKCHJIBI K OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BaTHCs TAOOPATOPHBIM 0OOPYIOBAHUEM U XUMUYECKOM MOCYI0H;

* IPOBOJIUTH HECIOKHBIE XMMHUYECKHE OMBITHI U HAONIIONCHUS 32 M3MEHEHHSIMH CBOMCTB BEIIECTB B Ipoliecce MX MpPEeBpalleHH; coOI0aaTh
MpaBUJIa TEXHUKH 0€30MaCHOCTH MPU MPOBEICHUH HAOIIOICHUI U OIBITOB;

* pa3nuyaTh SKCIEPUMEHTAILHO KHUCIOTHI U IMIENOYH, MOJIb3YSICh MHAUKATOPAMH; OCO3HABATh HEOOXOIMMOCTh COONIOICHUSI Mep Oe30MacHOCTH
pHu 00paIIeHUH C KUCIOTaMU U IIeJI0YaMH.

* pacKpbIBaTh CMbICH nepuoanudeckoro 3akona /1. 1. Menneneesa;

* OIMMCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (OPMY NEPUOANUYECKON CUCTEMBI XUMHUUECKUX SJIEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX SIIEP M pacHpe/ie]IeHUE Yucia IEKTPOHOB MO 3JEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
MEPUO0B MEPUOIUYECKON CUCTEMBI, A TAKXKE KaJusl U KaJlbLIUs;

* pa3yInyaTh BUJIbl XUMHUYECKOW CBA3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HETIOJSPHYIO U METAJUTMYECKYIO;

* U300paXkaTh MEKTPOHHO-UOHHBIE (OPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMHUYECKUMHU CBSI3IMU PA3HOTO BUJIA,

* BBISIBJISITH 3aBUCIMOCTh CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAJUIMUECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYISPHBIX, METAJUTMYECKUX;



* XapaKTepu30BaTh XMMHUYECKHE SJIEMEHTHl U MX COCIMHEHHS Ha OCHOBE MOJIOKEHHS SJIEMEHTOB B MEPUOANYECKON CUCTeMe M 0COOEHHOCTEH
CTPOEHUS UX AaTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUECHHUE IEPUOJAMYECKOr0 3aKOHA U INMEPUOJAMUYECKON CHCTEMbl XMMHYECKHX 3JIEMEHTOB
. . MenzeneeBa; ® 00bACHATh CYTh XMMUYECKHX MPOIIECCOB U UX NPUHIUIHUATBHOE OTINYNE OT (PU3UYECKHUX;

* Ha3bIBATh IPU3HAKHU U YCIOBUS NIPOTEKAHUS XUMUYECKUX PEAKIIMIA;

* YCTaHABJIMBATh MPUHAIICIKHOCTh XUMUYECKOH peakiny K ONpeAeIEHHOMY TUITY 10 OJIHOMY U3 KJIacCH(PHUKAIMOHHBIX PU3HAKOB: 1) 10 uncity u
COCTaBYy MCXO/HBIX BEIIECTB U MPOAYKTOB PEaKyy (PEaKIUu COCTUHECHUS, PA3NIOKECHHS, 3aMEIICHUs] 1 0OMeHa); 2) 10 BBIICICHUIO WIIH TTOTJIOMI EHUIO
TEIUIOTHl (PEaKlUU SK3OTEPMHUECKHE U IHAOTEPMHUYECKHE); 3) 10 H3MEHEHHUIO CTENEeHEW OKHCICHMS XUMHUYECKHX OJJIEMEHTOB (peakiuu
OKHCITUTEIIHO-BOCCTAHOBUTENBHBIC); 4) TI0 00paTUMOCTH TIpoliecca (peakiui 00paTUMbIC U HEOOPATUMBIE);

* COCTaBJIATh YPABHEHUS AICKTPOJUTUYECKON JHUCCOLMALMNA KHUCIIOT, IIEJI0YEH, COJIEH; MOJHbBIE U COKpAIIEHHbIE MOHHBIE YPAaBHEHHUS pEaKIUN
0o0MeHa; ypaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINIA;

* IPOTHO3UPOBATh MPOJAYKTHl XWMHUYECKUX peakuuid Mo Qopmynam/Ha3BaHHUSM MCXOJHBIX BEIIECTB; OIPEAEIATh HCXOJHBIE BEIIECTBA IIO
(dbopmMynamM/Ha3BaHUSAM IPOIYKTOB PEAKIUY;

* COCTaBJISITh YPaBHEHMs PEaKIMil, COOTBETCTBYIOIIUX IMOCIEA0BATEIbHOCTH («IIETIOUKE») MPEBpAIlEeHUN HEOPraHMUECKHUX BELIECTB Pa3IMYHBIX
KJIACCOB;

* BBISIBJIATH B MPOIIECCE IKCIIEPUMEHTA IPU3HAKH, CBUJIETENILCTBYIOIINE O IPOTEKAHUN XUMUYECKON peaKLnu;

* IPAUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;

* OIIpENIeNSTh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCJIOT U LIEI0YEH MO0 U3MEHEHUIO OKPACKU MH/IUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEAKLIUH, IOATBEPKIAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OTAECIBHBIX HOHOB

* ONIPEAETATh MPUHAIIICKHOCTh HEOPraHMUECKUX BEILECTB K OJTHOMY U3 U3yUEHHBIX KJIACCOB/TPYII: METAJIbl U HEMETAJLIbI, OKCU/IbI, OCHOBaHH,
KHCJIOTBI, COJIY;

* COCTaBJIATH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

* OIIPENIENATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHHS 2JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTraHUUECKUX COCAMHEHUH 110 BAJIGHTHOCTSIM U CTEIICHSIM OKUCIICHHS 3JIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHbBIM
B Ta0JMIle PACTBOPUMOCTH KHCIIOT, OCHOBAHHUM U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH M3MEHEHMs (PU3MUECKMX U XMMHYECKHX CBONCTB MPOCTBHIX BELIECTB (METAJUIOB M HEMETAJUIOB) U HX BBICIIUX
OKCHJIOB, 00pa30BaHHbIX 3JIEMEHTaMH BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIME XMMUUYECKHE CBOMCTBA, XapaKTepHbIE JUIsl IPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTepHbIE AJIS KaKJI0I0 U3 KIaCCOB HEOPraHMUECKUX BEIECTB: KHCIOT, OCHOBAaHUM, COJICH;

* IPUBOJIUTH IIPUMEPBI PEAKLIMUM, TOATBEPIKIAIOIINX XUMHUECKUE CBOMCTBA HEOPIraHUUYECKUX BEIECTB: OKCHJIOB, KMCIIOT, OCHOBaHUM U COJIEH;

* OIIPENIENISTH BEIECTBO-OKUCIIUTEND U BELIECTBO-BOCCTAHOBUTEND B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX;

* COCTaBJISITh OKUCIUTEIBHO-BOCCTAHOBUTEBHBIN OanaHc (JUIsl H3YUYEHHBIX PEaKLUii) 10 MPeI0KEHHBIM CXeMaM PeakLuii;

* IPOBOJIUTH J1AOOPATOPHBIE OTBITHI, HOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BEIECTB;

BBIH!QKHHK IOJVINMT BO3MOKHOCTD HAVINTLCH:
¢ I'paMOTHO 06pau1aTLc;1 C BEllleCTBaMH B ITIOBCETHEBHOM KHN3HH,

¢ 0CO3HaBaThb HeO6XO,Z[I/IMOCTB CO6J'IIO,I[€HI/I$I IIpaBUJI DKOJIOTNMYCCKHU 0e30macHoro MOBCACHUS B OKp}I)KaIOII_Ieﬁ HpHpOI[HOfI cpeace;



* IOHUMATh CMBICT U HEOOXOIAMMOCTh COONIOJCHHS MPENNUCaHUH, MpeAiaraéMblX B WHCTPYKIUSX IO HCIIOJB30BAHHUIO JICKAPCTB, CPENICTB
OBITOBOM XHUMUH H Jp.;

* HCII0JIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH TP BBINOJIHEHUH MCCIEA0BATEIbCKUX IPOEKTOB 110 U3YUYEHUIO CBOICTB, CIIOCOOOB
IIOJIyUYEHUS U PacliO3HABaHUS BELIECTB;

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCTIOJIb3YS CPEACTBA YCTHOM M MUCHbMEHHOW KOMMYHHKALIMU TIPU pabOTe C TEKCTaMU y4eOHHKA
U JOTIOJHUTEIBHON JINTEPaTypOil, CIPaBOYHBIMU TaOIHIIAMH, TIPOSIBIIATE TOTOBHOCTh K YBOKEHHIO HHON TOYKH 3PEHUS IIPU OOCYKJICHUH PE3YIbTaTOB
BBINIOJIHEHHON paboThI;

* 0O0OBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XMUMHYECKHX IMPOIECCaX, KPUTUYECKH OTHOCUTHCS K ICEBIOHAYYHOH WH(pOpManuy,
HEZ0OPOCOBECTHOHN peKJiaMe, KaCaroIIeiCs UCITOIb30BAHMSI PAa3INIHBIX BEIIECTB.

* 0CO3HABaTh 3HAUEHHUE TEOPETHUUECKUX 3HAHUN JJIS1 IPAKTUUYECKOH 1eATEIbHOCTH YEI0BEKa,

* OIMCBIBATh U3YUYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOT'O aHAJIN3a;

* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTSX IEPUOJUYECKONH CHCTEMbl XHMUYECKHX 3JIEMEHTOB /ISl OOBSCHEHUS W MpPEIBUICHHUS CBOICTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIIIyOJE€HUS! 3HaHUN 00 UCTOPUU CTAHOBJICHUSI XUMUYECKOW HayKH, €€ OCHOBHBIX
MOHATHH, MEPHOIUYECKOT0 3aKOHA KaK OJTHOTO M3 BaKHEUIINX 3aKOHOB MPUPO/IbL, @ TAK)KE O COBPEMEHHBIX JTOCTHKEHUSX HAYKH U TEXHUKH.

* COCTaBJISITh MOJIEKYJIIPHBIE U TIOJTHbIE MOHHBIE YPABHEHHUSI IO COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIIMI, TOATBEPIKIAIOIINX CYIIIECTBOBAHNE B3aUMOCBS3H MEX/1y OCHOBHBIMH KJIaCCAaMH HEOPTaHWYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3AEUCTBUS Pa3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKOM peaKIuy;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

* IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSBIIATH OKUCIUTEIbHBIE WM BOCCTAHOBUTENIbHBIE CBOMCTBA C YUYETOM CTEMEHEH OKUCICHUS
3JIEMEHTOB, BXOSIIUX B €70 COCTaB;

* BBISIBJIATH CYIIECTBOBAHHME I€HETUYECKOM B3aMMOCBSA3M MEXK/y BEIIECTBAMHU B PSIy: IPOCTOE BEIIECTBO — OKCHJI — THJIPOKCU]] — COJIb;

* OPraHu30BbIBATh, MIPOBOAUTH YYCHHUECKHUE MTPOEKTHI M0 UCCIEAOBAHUIO CBOMCTB BEIIECTB, MMEIOIIUX BaKHOE MMPAKTUUYECKOE 3HAUCHHE.

Kanenoapno — memamuuecxoe nianuposanue no xumuu no npoepamme O.C.I abpuenana
(2 uaca 6 neoenio, 6ceco 68 uacos)



Ne Koi-Bo /laTa npoBeaeHust
w/n Ha3Banue TeMbl ypoka YACOB IIpumeyanue
«a» «o»
Tema 1. BBeaenne (6q)
1 BBonublii nHCTpYKTaXX o Th npu pabore B kabuHere xumun. [Ipeamer 1q
xuMmuu. Bemecrsa.
2 [peBpamienus BemecTs. Poib XMMUM B )KM3HU YeJIOBEKa. 1g
IIpakTnuyeckas padora Nel. «IIpuémsr
3 lua
oOpatenus ¢ 1aboparopHbiM obopynoBanrem» Mucrpykrax Th
4 [lepruonuueckas cucteMa xuMudeckux anemeHToB [1.11. Menneneesa. g
3HaKN XMMHUYECKHUX DIIEMEHTOB.
5 Xumnueckue popMyibl. OTHOCUTEIBHAS aTOMHAs U MOJIEKYJIsIpHast 1q
Macca.
6 IIpakTnyeckas padora Ne2. «HabmtoeHue 3a ropsiiei cBeYoin» 19
Hncrpykrax Th
Tema 2. ATOMBI XUMHYECKHUX 3JI€MEHTOB. (7q)
7 OcHoBHbBIE CBeJIeHUs 0 CTpoeHnH aToMOB. CocTaB aToMoB. M30TOTHI. 1q
CTpoeHue 3IeKTPOHHBIX 000JI0YEeK ATOMOB.
8 lu
Honbl. MoHHas XUMHYECKAs CBA3b.
9 lua
10 KoBaneHnTHas cBs3b. 1u
11 Merannudeckast XUMHUECKas CBSI3b. 1u
12 OG6o01meHne U CUCTEMATH3aLMs 3HAHUH 10 TeMe: «ATOMBI XUMHUYECKHX g
3JIEMEHTOB»
13 KonTtpoabHas padora Nel 1o teme: «4mombl XuMuueckux s1emMeHmos» 1u
Tema 3. IIpocTblie BelecTna. (Sq)
14 IIpocTele BemecTBa-MeTalIbL. 1u
15 IIpocTeie BemecTBa ~-HEMETAIUIBL. AJIIOTPOIHS. 1u
16 KonngectBo BemectBa. Monb. MonsipHas Macca. 1g
MossipHBIi 00BEM Ta30B.
17 lu
18 Pemenne 3amad o reMam: «MonspHbiil 06bem 2a308, KOAULECTNBO 1y
sewecmea.




KoJu-Bo /laTa npoBeaeHus
Ha3Banue TeMbl ypoka 4acoB IIpumeyanue
Ne
«a» «0o»
n/n
Tema 4. CoeqnHenre XMMHYECKHUX JJIEMEHTOB. (16q)

19 Crernedp OKHUCIEHHUS. 1g

20 Bakneiiiue kinaccel OMHAPHBIX coeAMHEHUN. OKCHIBI. g
OcHoBaHus.

21 1g
KucaoTsl.

22 1g

23 Conn. 1u

24 Cocrasnenne Gopmy comeit. 19

5 OO0o00I111eHEe U cCTEMaTH3alKs 3HaHUH 110 TeMe «BakHelme 1

5 KJIaCChl OMHAPHBIX COCTUHEHMUI) 1

AMopdHBIE 1 KpHUCTAIUTMYECKUE BemecTBa. Kpucrammaeckue

26 PEUICTKU. 1u

27 YucThle BElecTBa U CMECH. 1g

8 IIpakTnyeckasi padora Ne3. «AHAIIN3 MTOYBHI U BOJIBI» 1g
Hucrpykrax Th

29 MaccoBast 10J1s1 KOMIIOHEHTOB B CMECH. 1g

30 Pemmrenne 3aga4d Ha HaX0KJICHHE MAacCCOBOM JOIH KOMIIOHEHTOB 1g
CMecCH.

31 Pemmrenne 3amay Ha HaX0XKJIEHHUE MAaCCOBOM JTOJIM KOMIIOHEHTOB 1q
pacTBopa.
I[IpakTuyeckas padora Ned. «[IpuroroBieHne pacTBopa caxapa ¢

32 | 3amaHHON MAacCOBOM JOJIel paCTBOPEHHOrO BEIIECTBA» 14
Hucrpykrax Th

33 OO0o00I11IeHNE U cUCcTEMAaTH3alKs 3HaHUH 110 TeMe: «CoequHeHns lu
XUMHUYECKUX DJIEMEHTOBY.
Kontpoabnas padora Ne2. o teme: «CoeouHeHus Xumuieckux

34 | snemenmos». lu

Tema 5. U3MeHeHuUsl, NPOUCXOISIIIHE C BellleCTBAMU. (129)




35 du3ndecKre IBICHHUSI B XMMUH. 1g

36 XUMHUYECKUE SIBICHUS. XUMUUYECKUE PEAKIIIH. lu

37 3aKOH COXpaHEHUS MAcChl BEIIECTBA. XHUMHYECKUE yPABHEHUSL. 1g

38 Pacy€rbl o XUMUYECKUM YpaBHEHUSIM. 1g

39 Pemenne pacueTHpIX 33724 10 YPaBHEHUIO PEAKIIUU. 14

40 Pemenme pacyerHpIX 3a7a9 HA BRIYMCIEHUE MAaCChI TIPOIYKTa 1

peaKIum. 1
THITBI XUMUYECKUX PEaKITHIA.

41 1a

42 Tunbl XUMUYECKUX pEAKIIMN Ha IPUMEPE CBOMCTB BOJIBI. 1g

43 CropocTh XUMHUECKUX peakmuii. KaTamm3aTopsrl. 1g

44 IIpakTuyeckas padora Ne5. la

« IIpu3Haku xuMuuyeckux peakuuin» Hacrpykrax Th
O06001IeHIE U CHCTEMATH3AIHsI 3HAHUM 110 TeMe «H3meneHusl,
45 NPOUCXO0AUUE C BCULCCMBAMU. 1u
KoutpoabHas padota Ne3. 1o Teme «H3menenuss, npoucxoosuue
C gewecmeamu.

46 lg
N Ha3Banue TeMbl Ypoka KoJ1-Bo JlaTa npoBeIeHust
u/n 4acoB «a» «0o» IIpumeuanue
Tema 6. PactBopenne. PactBopsl. CBolicTBa paCTBOPOB 3J1E€KTPOJHTOB. (224)

OKHCINTEIbHO — BOCCTAHOBHTEIbHbIE Pe€aKIIuu




47 | PactBopenue kak pusnko — xumudeckuii nmpouece. Turbt
pactBopoB. IIoBTOpHBII HHCTpYKTax 110 T.b. la
48
OnekTponutuieckas quccornuanus (/1) lu
49 | Ocuosublie nonoxenus Teopuu DI, (TDI) lg
50 | MonHble ypaBHEHUS peakiuit lq
o1 VYcnoBus NpOTEKaHNS XUMUYECKUX PEAKLUNA MEXAY pacTBOPAMU la
3JIEKTPOJIUTOB J0 KOHIIA
52 | Kucnotsl, ux Kiaccudukanusi. 1a
CBo¥icTBa KUCIIOT.
53 14
OcHoBaHus, UX KIacCU(UKAIUS.
54 ’ puxcar lu
CBoiicTBa OCHOBaHUH.
55 lu
56 Oxcupbl, uX KiIaccu(UKAIWI U CBONCTBA. lu
Coiu, UX CBOMCTBA.
57 lu
I'enernyeckas cBsI3b MKy KaccaMd HEOPTaHUYECKUX
58 | coenuueHuii. 14
59 | IIpakTnyeckas padora Ne6. «CBoiicTBa KUCIOT OCHOBAHHH, 14
OKCUJIOB U cojieil». Muctpykrax Th
O06o0menne U cucreMaTH3aIus 3HaHui o TeMe: «PacTBopenue n
60 | pacreopbi». lu
61 OxucnurensHO-BoccTaHOBUTENbHBIE peakiuu (OBP). 1u
62
Cocrasnenue >nekTpoHHOro 6ananca B OBP. 14
63 CBoiicTBa IPOCTHIX M CIOXKHBIX BemecTB B cBete TOJl 1 OBP 1u
64 IIpakTH4yeckas padora Ne7. Pemenne skciepiMeHTaIbHBIX la

3aaa4 no teme: «OBP» Uucrpykrax Th




O0o001IeHYe U crucTeMaTH3aIWs 3HAHUI 110 TeMe «PacTBopeHue.

65 N
PaCTBOpBI. CsoiicTBa PACTBOPOB JJICKTPOJIUTOB, MOHHBIC YPABHCHUA, lq
OBP».
66 Hrorosasi konTposbHas padoTa Ned 3a Kypc XUMUH § Kilacca 1y
67 AHanu3 UTOTOBOH KOHTPOJIBHOM paboTHL. la
68 ITopTpernas ranepes BETUKUX XUMUKOB 1y

Iloypounoe nnanuposanue no xumuu, 8 knacc,
(2uaca ¢ nedenro, ecezo 68 uacos), YMK O. C. I'abpuensana




Ne Ne ConepxaHue IpOrpaMMHOTO Ko | Hdara [ToBTOopenue | Jloma
YpOKa | ypoka | marepuana - IHee 3ananus, popmupyromue YV /]
o o gec 3aja- UcnonsioBa-
npen- | Teme TBO HHE peryns- | mO3HaBa- | KOMMYHH- | JTMYHOCT nue UKT
MeTy ya- TUBHBIC | TCIIbHBIC | KATUBHBIC | HBIC
COB
Tema 1. BBenenue B xumuio (6 yacon)
1 1 BBoanslii nHCTpYyKTaX o Th 1 Ousuyeckue | 81, ®opmu- | ®opmu- | Popmu- dopmu-
npu paboTe B KaOMHETE XUMUH. CBOIICTBA, yrup.4 | poBaHHe | pOBaHUE | POBAHHE poBaHue
[Mpenmer xumun. BemecTa. dusngeckoe MOHITHSI | YMEHHUS | YMEHUS WHTEpeca
TEJ0 0 xumuu | HaOmozga | paborath | K
2 2 [IpeBparenus Bemiects. Poib 1 ®usnueckue | 82,3 | u ee Th, B Mapax, HOBOMY | BupryanbHas
XMMHWH B KU3HU YEJIOBEKA. CBOMCTBa poJn B JIeNIaTh OTBEYaTh | mpeaMe- | JabopaTtopus
3 3 IIpakTHyeckue padornr: Nel. |1 Atom c.174 | xu3HH BBIBOJIBI | HA Ty. I[Tpe3enTamus
«ITpuémpr YeJIOBEKa | TIpH BOIIPOCHI
oOpallieHus ¢ J1abopaTOPHBIM MpOBEJE | y4uTes,
000pyIOBaHUEM HUU YMCHHE
4 4 [lepuoanyeckas cucrema 1 84 OIBITOB, | MCIIOJIE30-
XUMHUYECKUX 3ieMenToB .M. YMCHUA BaTh
Menneneesa. 3HaKu paboTaTh | XUMHYECK
XUMHYECKHUX DIIEMEHTOB. C KHUTOH | MU S3BIK,
5 5 Xumudeckue GopMyIIbl. 1 Haumensiiee | 85 uc YMCHHC
OTtHOCUTeNnLHAsA aTOMHas 1 oO1ree yop. nepuoju | paborarb
MOJIEKYJIIpHAs Macca. KpaTHoOE, 1.4 YECKOM c
aToM, CHCTC- XHUMHUYEC-
MOJIEKYJIa MO. KO
MOCYJI01.
6 6 IIpakTHyeckne padoTbi: Ne2. 1 C.180
«Habmronenue 3a ropsiieit
CBEUYOI»
Tema 2. ATOMBI XHMHYECKHX 3JIEMEHTOB (7 4acoB)
7 1 OcHOBHBIE CBEAECHHUS O 1 AToM. 86,7 ®opmu- | Gopmu- | Popmu- @®opmu- | [Ipesenrtanus
CTpoeHuH aToMOB. M30TOMbI Crpoenue pOBaHHME | pOBaHUE | POBaHUE poBaHue
Aapa aToma MOHIATHHA | YMEHHUS | yMEHUs UHTEpeca
8 2 CrpoeHue EKTPOHHBIX 1 ONeKTpoH 88, 0 cTpoe- | paboTarp | ciymaTh | K IIpesenTanus
000JI04€K aTOMOB. Ilepuon. 9c.52 | HUH c YUUTENS, | KOHKpET-




I'pynna ynp.2 | atoma, KHUIOH, | BECTH HOMY
9 3 Nownsl. NoHHas xuMudeckas 810 XAMHUYEC | YMEHUS | TUAJIOT C | XHMHYEC
CBS3b. ymp. 5 | Kou UHTEIPU | YUUTEIIEM | KOMY
c.62 CBA3U U | pOBaTh U IPYTUMU | DIIEMEH-
10 4 KoBanentHas cBs3b. 811, ee 3HAHUS yUaluMH- | TY, I[Ipe3enTarys
ynp.2 | BUJAx. u3 csl. IIOUCK
c.66 busuku JIOTIOJTHH!
11 5 Metannnueckas XuMuaeckas 812 B TEIbHOU | [Ipe3enTarus
CBS3b. XUMHUIO. uHpopma
12 6 O0600mIeHNe U CUCTeMAaTH3aIHS 84-12 U O [Tpe3enTarus
3HAHUHU 110 TeMe: «ATOMBI IIoBTO HEM.
XUMHYECKUX DIIEMEHTOBY pUTH
OCHOB
HEIE
MTOHST
Hst
TEMBI
13 7 KonTpoabnas pa6ora Nel o
TeMe: «KAmomvl XUMUYECKUX
SJIEMEHMOB»
Tema 3. [IpocTrie BemecTBa (S 4acoB)
14 1 [IpocThle BelecTBa-METAILIBI. ®usnueckue | 813 ®opmu- | YMmenue | YmeHue Osmanme- | IIpe3enrarus
CBOMCTBA poBaHue | paboTaTh | COTPYAHH | HUE
15 2 [IpocThle BellecTBa-HEMETAIIBI. ®uznueckue | §14, HOHATHUA | C 4aTh C HaBbIKa-
Amtotpomnus. CBOMCTBA yop.3 | o Metan- | yueOHU- | yUUTENIEeM | MU JJIA
16 3 KomnnuectBo Bemecrsa. MoJib. OtHocutensH | 815, Jax, KOM, B TOUCKE | IIPaKTHU-
Monspnas macca. as aToMHas ¥ | ynp.l- | Hemertan | JomoJiHu | U cOope YeCKOU
MoJIeKysipHa | 3 Jax, TEeIbHON | mHpOpPMAI] | TeITeIb-
sI MacChI KOJIM4YeC | JUTEpary | uw, HOCTH.
17 4 Monspablii 00beM Ta3oB. KomnuectBo | §16, TBE poil.nepu | ciymiaTh
BEIIECTBA yup. 1 , | BeIeCT- ogu4dec- €ro.
2 Ba. KOH
18 5 Pemenne 3amad nmo remam: Koanuectso | §15, CHUCTE-
«Monsapuuiii 06vem 2a3o8, BEIlECTBA, 16 MOH.
KOIUYEeCmB0 Geulecmea. MOJISIpHAst yrp.
Macca, 4-5,
MOJISIPHBIN c.85




00BeM,

MOCTOSIHHAs
ABoraapo
Tema 4. CoequHeHUs] XHMUYECKHX JIeMeHTOB (16 yacoB)
19 1 CrereHb OKHCIICHHSI. 1 817, ®opmup | YMenue | YMmeHue Ymenue | IlpesenTanus
yup.l, | oBanue | pabortath | paboTaTh | HCHOJb-
2 MOHATUSA | C B Mapax, B | 30BaTh
20 2 Baskueiinme Kaccel OMHAPHBIX 1 818, 0 y4ueOHU- | Tpymmax, | 3HaHUS B
coeuHeHnid. OKCHIBL. yrp.l | cTeneHu | Ko, OTBEYaTh | OBITY.
4 OKHCJIE- | YMEHHE | Ha
21 3 OcHoBaHHSI. 1 819, HUS, COMOCTaB | BOMPOCHI
ynp.4- | KJIacCoB | JISITh, YYUTEIIA.
5 coeanHe | paboTaTh
22 4 Kucnotsr 1 8§20, HUU, c
ynp.3, | 9ucThIX | opmyna
5 BEIIECT- | MH.
23 5 Conu 1 821 Bax
24 6 Cocrasienue hopMyJI CONE. 1 821, CMECHX.
ymp.2,
3
25 7 OO600IIIeHIE U CHCTEMATH3AIUS 1 [ToBTO
3HaHu# 1o Teme «Baxxuelmue pHTH
KJI1aCChI 6I/IHapHLIX COGHHHCHHﬁ)) OCHOB
HBIC
MOHST
us
TEMBI
26 8 Amopdusie u kpuctamumyeckue | 1 ATOM. §22 ITpe3enTanus
BElIECTBA. TUIIBI Mouekyna
KPUCTAJUTMYECKUX PEIIETOK dusnueckoe
TEJO.
dusznueckue

CBOIICTBa




27 9 YuCThIE BEIECTBA U CMECH. 1 CwmecHu. 823
Ywucteie
BCIICCTBA

28 10 IpakTHyeckasn padora Ne3. 1 C.181

«AHaJM3 TIOYBBI ¥ BOIBI»
Hncrpykrax Th

29 11 MaccoBast 0111 KOMIIOHEHTOB B 1 CwmecH. 824,

CMECH. Yucroie yIIp.
BEIIECTBA 2,4, 7

30,31 | 12,13 | Pemenwue 3a1a4 Ha HAXOXKICHUE 2
MacCOBOM J0JIM KOMIIOHEHTOB
CMECH.

32 14 IpakTuyeckas pa6ora Ned. 1 C.
«IIpuroroBieHue pacTBopa caxapa 185
C 3aJJaHHOM MacCCOBOM Jjoneit
PacTBOPEHHOIO BEIIECTBAY
HUucrpykraxk Th

33 15 O6001eHne ¥ CUCTEMaTH3ALUS
3Hanwuii 1o teme: «CoequHeHNs
XHMHYECKUX DJIEMEHTOBY.

34 16 KonTtpoabHas padotaNe2mo | 1 813-
TeMe «COeINMHEHN XUMUUECKAX 24
3JIEMEHTOBY IToBTO

pUTH
OCHOB
HEIC
TTOHSAT
ust
TEMBbI

Tema 5. U3smMeHeHusi, npoucxoasinue ¢ Bemecrsamvu (12 yacos)

35 1 Du3HYECKHE SBICHHUS B XHMHUH. 1 Cnoco0bl 8§25, ®opmu- | Ymenue | YMmeHue Ymenune | I[Ipesenranus
paszencHus ynp. 3 | poBanue | paboTaTh | BECTH UHTETPH
cMeceit MIOHATHH | C JIAAJIOT, poBaTh

36 2 XMMUYECKUE SBICHHUS. 1 826 0 yueOHHU- | paboTaTh | MOJy4YeH

XUMHYCCKUE PCAKIIHH. XUMHYE- | KOM, B Mapax, HBIE

37 3 3aKOH COXpaHEHUS MACCHI 1 827, CKHUX nepuogu | pabotats | 3HaHua B | lIpe3eHTaius

BEIICCTBA. XUMUYECKHE ymp. peakuu- | 4YeCKOu c MPAKTU-
YPaBHEHUA. 2-3 X, AX CcHuCTe- YUHUTEIIEM. | YECKOU
38,39, | 4,5,6 | Pacuérsl o XUMHYECKUM 3 Komuuectso | 8§28,




40 YPaBHEHHUSAM. BEIIECTBA. yIIp. THIIaX; MO}, JKHA3HU.
MousipHas 2,3 YMEHMS | aJlTOPUT
macca. nucarthb MOM
MonspHbli peakuuu | paccras-
o0BbeM u JeHUs
41,42 |78 THIBI XUMHYECKUX PEAKIIUH. 2 §29- paccras- | K03(pdu-
30 JSITH IIUCHTOB
ymp. ypaBHe- | B
1-2; HHE B XUMHYEC

43 9 CKOpOCTh XUMHUYECKHX PEAKIIUH. 1 §31- | XUMHUYeC | KUX
KaranuzaTops!. 32 KHX ypaBHe-

yIp. peaKknuu- | HUsX;
2,6 X. yMEHHE

44 8 IpakTuueckasi padora Ne5, 1 C.183 HUHTETpU
« ITpu3HaKK XUMHYECKUX poBaTh
peakuuii» Uucrpykrax Th 3HAHUA

45 9 O060011IeHIE U CHUCTEMATU3ALMS 1 Peaxiun §25- u3
3HAHHUM MO0 TeMe «I3menenus, pasnoxkenus, | 32 usnKu
npoucxoaﬂu;ue C seujecmeamu. COCIUHCHMS, TToBTO B

oOMeHa, pHUTH XUMHIO.
3aMEIIEeHUsl | OCHOB

HBIC

HOHAT

st

TEMBI

46 10 Koutpoabnasi padora Ne3. o 1
TEME ((HS’MeHeHuﬂ, npoucxodﬂmue
C seugecmesamu.

Tema 6. Teopust 21eKTPOJTUTHYECKOH TUCCONMMANMI H CBOMCTBA KJIACCOB HEOPraHu4YecKuXx coeaunHeruii (19 yacon)

47 1 PacTtBopenue kak GpU3NKO — 1 Honnas 834 ®opmu- | Dopmup | Popmupo | Dopmup | [Ipesenranus
XUMHYECKUH Tporecc. bl CBSA3b. pOBaHME | OBaHWE | BaHHWE OBaHHe
pactBopos. IloBTopHbIi KoBanenrHas NOHATHM | yMEHUS | YMEHUs YMEHMUS
HHECTpyKTaX 110 T.B. HETOJISIpHas 0 paborath | paboTaTh | HHTErpU

¥ TIOJISIpHAS pactBo- | cC WUHIIMBHUIYy | pOBaTh
cBs3b. MoHbl pax, y4eOHUK | aJlbHO U B | 3HAHMS O
48,49 | 2,3 OneKTponuTHIeCKas aucconpanus | 2 Kucnora 835- | a;mekTpo- | oM, napax, pacctBo- | Ilpe3eHrarus




(BM) u Teopus D]1 36,
yrp.
1,4,5
50 4 HoHHble ypaBHEHHS PEAKIMI OcHoBaunue 837,
ymp.2,
5
C.237
51 5 VY CaoBust POTEKAHKST XUMUIECKUAX §32,3
peakuuii MeXx1y pacTBOpaMu 7
DJIEKTPOJIMTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnore B cBete TD/] 838,
ynp.
3,4
54-55 | 8-9 OcnoBanus B cBete TDJ] 839,
yop.
3,5
56 10 Oxkcunpl, UX KiaccuuKamus u 840
CBOICTBA. yop. 3
57 11 Conm, X CBOWCTBA. 841
yop.
2,5
58 12 [eHeTHYECKAS CBA3b MEXKIY 842,
KJIaccaMy HEOPraHHYECKUX yrp.
COCTMHEHUM. 2.4
59 13 IpakTyeckasi pagora Ne6. C.241
«CBolicTBa KHCJIOT, OCHOBAHHH,
OKCUJIOB U cojeily. Muctpykrax Th
60 14 O06o00LIEeHNEe U CUCTEMATU3ALUS ITosTO
3HaHu# no Teme: «PacTBopenue u PHUTE
pacTBOPbI». LOHST
ue 00
HOHH
BIX
peaxil
HSIX
61,62 | 15,16 | OxuciutenabHO- 843
BOCCTAHOBHUTENbHBIE PEAKIIUT yIp.

(OBP).

JINTUYEC
KOH
JHUCCOIH
aruu,
HOHHBIX
ypaBHe-
HUSAX,
KHCIIO-
Tax,
OCHOBa-
HUM,
COJISIX,
OKCHJIOB,
OKHCIIH-
TEIBHO-
BOCCTaHO
BUTEIb-
HBIX
peakiu-
SIX.

aJroOpuUT
MaMu
COCTaBJIC
HUS
HOHHBIX
ypaBHEH
Wil 1
paccTa”o
BKH

K03 u-
IIUEHTOB
B
OKHUCJITH-
TEJIBHO-
BOCCTaHO
BUTEIIb-
HBIX
peakuuu-
SIX.

COTpYyJIHHU
4aTh C
YUUTENEM,
YMEHHE
3aJaBaTh
BOIIPOCHI.

pax,
KHUCJI0-
Tax,
OCHOBa-
HUSX,
COJISIX U
OKCHJIax
B
MOBCE/I-

HEBHYIO
KU3Hb.

[Ipe3enTanus

[Ipe3enTanns

[Ipe3enTanms

[IpezenTanms




1,7

63 17 CBOIiCTBa IPOCTHIX U CIIOKHBIX TloBTO
BemecTs B ceere TOJ[ u OBP PHTB
TTOHST
ue o0
HOHH
BIX
peaku
HsIX
64 18 IpakTuyeckas padora Ne7. C.242
Perrenre sxCriepuMEHTaTBHBIX
3aga4 o teme: «OBP»
HUuncrpykrax Th
65 19 OGOOIEHNE U CUCTEMATH3ALMS ITosTO
3HaHUM MO0 TeMe «PacTBopeHue. pMTh
PactBopsel. CBolicTBa pacTBOPOB OCHOB
SJICKTPOJIMTOB, HOHHBIC ABHCHMUA,
OBPZI.) P HBIE
TIOHST
ust
TEMBI
66 20 HroroBasi KOHTPOJIbHAsI padoTa
Ne4 3a kypc xumunn 8 kiiacca
67,68 | 21,22 | AHamu3 HTOrOBOM KOHTPOJIBHOM C.244

pabortsl. [lopTpernas ranepes
BEJIUKAX XUMHKOB.




Onucanmue yqeﬁﬂo-MeTounquKoro, MaTCPUAJTBHO-TEXHUICCKOI'O U I/IH(l)OpMaIII/IOHHOFO od0ecreyeHus Oﬁpaf}OBaTeJIl)HOI‘O

npouecca.
HartypanbHble 00bekTbl. HaTypanbHbie 00bEKTHI, HCIOJIB3yeMble B O0YYEHUN XUMUH, BKIIOYAIOT B ¢€0s KOJUICKIIMH MHUHEPAIOB M TOPHBIX MOPOJ,
METaJUIOB U CIUIABOB, MUHEPAJILHBIX YI0OPEHHH, MIacTMacc, KaydyKoB, BOJIOKOH U T. A. O3HaKOMIJIEHHE yJalIuxcsi ¢ 00pa3aMyu UCXOIHBIX BELIECTB,
MOJIYITPOAYKTOB U TOTOBBIX M3JETHNI MO3BOJISIET MOMYYUTh HArJIAHOE NPEACTaBICHNE 00 ATUX MaTepHaax, MX BHEIIHEM BUJE, a TAKXKE O HEKOTOPBIX
(¢u3nUYeCcKuX CBOMCTBAaX. 3HAYUTEIbHBIE Y4eOHO-IIO3HABATEIBHBIE BO3MOXKHOCTH HMMEIOT KOJUICKIIUH, W3TOTOBJICHHBIE CAMUMH OOYyYarOIIUMUCS.
[IpenmMeTsl 1715 TaKUX KOJUIEKLIUNA COOMPAIOTCSI BO BPEMsI SKCKYPCUI U APYrUX BHEYPOUHBIX 3aHATUH.
Komiekuuu MCnosib3yroTCS TOJIBKO Ui O3HAKOMIIEHHS YYallMXCSl C BHEIIHMM BHMJOM U (DU3MYECKUMHU CBOMCTBAMHM M3y4aeMbIX BEIECTB U
MaTtepuainoB. [{ist mpoBeneHuss XUMUUYECKUX ONBITOB KOJUIEKLIUU UCIOIb30BaTh HEJIb3SL.
XuMHYecKHe peaKTHBbI M MaTepuajbl. OOpallleHue cO MHOTMMH BEIIeCTBaMU TPeOYEeT CTPOroro COOMIOJCHHS MPaBUI TEXHUKH OE30MaCHOCTH,
O0COOEHHO IMPH BBIIIOJIHEHUH OMBITOB CAMUMHU ydauiumucs. Bece HeoOxoaumblie Mephl ITPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIUX IOKYMEHTAX U
MHCTPYKIUAX, a TAK)KE B TOCOOMSIX /ISl yUUTENIeH XUMUH.
Haubonee yacto ucnosp3yemble peakTUBBI U MaTepHaIbl:
1) mpocThie BemecTBa - MeJib, HATPUH, KaIbIMHA, ATIOMUHIA, MarHH, jKeIe30, IWHK, Cepa;
2) oxcuapl —menu (1), kanpuus, xemnesa (1), maraus;
3) KHUCIOTHI - COJISIHAs, CepHasl, a30THAs;
4) OCHOBAHUS - TUIPOKCH]] HATPHSL, TUAPOKCHUJT KAIIbIIHs, THIPOKCHT Oapusi, 25%-Hblii BOJHBIN paCTBOP aMMHAKa;
5) conu - xnopuast Hatpus, memu (I1), sxenesa(Ill); Hutparsr kanus, Hatpusi, cepedpa; cyabdarsl menu(Il), sxenesa(Il), xenesa(Ill), amomunus,
aMMOHUS, Kanus, OpOMH]I HATPHUSI;
6) opraHuuYecKue COSIMHEHHS - KpaxMall, TIHIHUPHH, YKCYyCHas KUCIOTa, METUIIOBBIH OpaH)KeBbIH, (heHOI(TAICHH, JTAKMYC.
XumMu4YecKas J1ad0opaTopHas MOCYJAa, annaparbl 4 NpuOopbl. XUMHAYECKas MOCYyIa MOAPA3AENIsAeTCs Ha JBE I'PYINIBL: IJs BBITOJHEHUS OIBITOB
YYalIUMHUCS U AEMOHCTPALMOHHBIX OTIBITOB.
[TpuGopsl, anmapaTbl ¥ YCTaHOBKH, MCIIOJIb3YEMbIE HA ypOKaX XUMHUH, MOAPA3JEIAIOT Ha OCHOBE NPOTEKAIOIIUX B HUX (PU3MUECKUX U XUMUYECKUX
IIPOLIECCOB C YYAaCTUEM BEUIECTB, HAXOISAIIMUXCS B Pa3HbIX arperaTHbIX COCTOSHUAX:
1) npubops! it pabOTHI € ra3aMu - MOJIyYCHUE, COOUpPAHUE, OYHUCTKA, CYIIKA, OTJIOMICHHE Ia30B; PEAKIIUH MKy IOTOKaMH ra30B;
2) ammapathl ¥ IpUOOPHI JUIS OTIBITOB C JKHIKHMH U TBEPJBIMH BELICCTBAMH - IIEPETrOHKa, (QHIBTPOBAHNUE, KPUCTAIUIN3AIINS; IPOBEACHHE PEaKIuii
MEXAY TBEPABIM BELIECTBOM U )KMJKOCTBIO, )KMJIKOCTBIO U JKUJKOCTHIO, TBEPABIMU BEIIECTBAMHU.
Bre 3011 K1accupukany HaxoAATCs ABE IPYIIbI yueOHO! anmnaparypsl:
1). st M3ydEeHUsI TEOPETHYESCKUX BOMPOCOB XUMHH - WILTFOCTPALIUS 3aKOHA COXPAaHEHUSI MACChI BELIECTB, JEMOHCTPALHS IICKTPOIIPOBOIHOCTH
pacTBOpOB, JEMOHCTpalMs IBUKCHHS HOHOB B JJIEKTPUUYECKOM I0JI€; I W3YYEHHUS CKOPOCTH XMMMUYECKOM peakUud U XUMHUYECKOIO
paBHOBECHS;
2). ISl WIUTIOCTPALIMH XMMUYECKAX OCHOB 3aBOJICKUX CIIOCOOOB MOJTYYECHUsI HEKOTOPBIX BELIECTB (CEPHOI KUCIOTHI, aMMHUaKa | T. IL.).
BcenomorarenbHyro posib UIpatoT U3MEPUTEIbHbBIE M HarpeBaTelIbHble IPUOOPHI, pa3IMYHbIE IPUCTIOCOOIEHUS IS BBIIIOJHEHUS OIIBITOB.
Mopean. O0beKTaMHU MOJETUPOBAHMS B XUMUU SBJISIOTCSI aTOMBI, MOJIEKYJIbI, KPUCTAIJIbI, 3aBOJCKHE alIapathl, a TAKKE MPOUCXOIAIINE TPOLIECCHI.
B npenojaBanuy XMMHMH MCIIONB3YIOTCS MOJIENTH KPUCTANTMUYECKUX PEIIeTOK ajamasa, rpadura, cepsl, pocdopa, okcuaa yriaepona(IlV), nona, xxenesa,
Meau, Mmaruusi. Habopsl Mozieneil aToMOB JUIs COCTaBJICHHUS IIapOCTEPKHEBBIX MOAEIIeH MOJIEKYIT ITPH U3YYEHUN OPraHNYeCKOM XUMUH.



YueOHble MOCcOOUsI HA MeYaTHOI ocHOBe. B mporecce oOydeHHS XUMHUHU HCIOJB3YIOTCS CIEAYIONINE TAOMUIBI MOCTOSIHHOTO SKCIIOHUPOBAHUS:
«[lepuomuyeckast cucreMa xummuueckux snemeHToB J[. M. MennpeneeBay, «Tabmuia pacTBOPHUMOCTH KHUCIIOT, OCHOBAaHHMWM W COJCH», «DIEKT-
POXMUMHUYECKUH PsiJl HAIIPSDKEHUM METAIITIOBY.

JlJis opraHu3amuyd CaMOCTOSTEIBHOM pabOThI OOYYAIOIIMXCS Ha YPOKaX HCHOJIB3YIOT Pa3HOOOpa3HbIC AUIAKTUYECKHE MaTepUalbl: TETpPaad Ha
MeYaTHOM OCHOBE, KapTOYKU C 3a/IaHUSIMU PA3HON CTENEHU TPYAHOCTH IJIsi M3YYEHHUS HOBOTO MaTrepuaya, CaMOIpPOBEPKA U KOHTPOJISI 3HAHUU
YYaIIAXCS.

JKPaHHO-3BYKOBbI€ CpeIcTBa 00y4YyeHHUsl. DKPaHHO-3BYKOBBIE TOCOOUSI NENSATCA Ha TpU OOJBIIME TPYNIBI: CTaTUYHBbIC, KBa3UAMHAMUYHBIC U
nuHaMugHbIe. CTaTUYHBIME SKPaHHO-3BYKOBBIMU CPEIICTBAMU OOYUYCHHSI SBIISIOTCS AUA(DHUIBLMBI, JHATIO3UTUBEI (CJIAW/IBI), CIUHUYHBIC TPAHCIIAPAHTHI
s rpadorpoekropa. Cepuu TpaHCIAPAHTOB MO3BOJISIOT UMUTHPOBATH JIBIDKEHUE ITYTEM TOCIICIOBATEIIFHOTO HAIOKCHUS OJHOTO TpaHCIapaHTa Ha
npyroii. Takue cepur OTHOCST K KBa3UIMHAMUYHBIM SKPaHHBIM TIOCOOHSIM.

JIuHaMUYHBIMH DKPaHHO-3BYKOBBIMH TOCOOUSIMH  SIBJISIIOTCSI  TIPOM3BEACHHUS KuHeMmaTorpada: JOKyMEHTAJIBHOTO, XPOHHUKAJIBLHOTO, MYJIbTHILIU-
KaroHHoro. K 3To#l ke rpymme OTHOCSATCS IKPAHHO-3BYKOBBIE CpEICTBA OOydeHHMs], ISl MPEabsBIECHUS WH(OpMAIMU KOTOPHIX HEOoOXoauma
KOMIIBIOTEPHAsI TEXHUKA.

Texnnueckue cpeacrBa odydeHus. [Ipy KOMIIJIEKCHOM HCIOJIB30BAHUM CPEICTB OOYYEHHS HEU30€KEH BOMPOC O BO3MOYKHOCTU 3aMEHBI OJIHOTO
mocoousi APyruM, HAMpUMeEp IEMOHCTPAIIMOHHOTO WM JIA0OPAaTOPHOTO OMbITa €ro mu3oOpakeHWeM Ha dkpaHe. MHpopManms, comepkamascs B
SKpaHHOM TIOCOOMH, TMPEACTABISET COOOM JHIIb OTPaXEHHWE pEeaTbHOTO MHpPA, W TMOITOMY OHA JOJDKHA WMETh OMOPY B YYBCTBEHHOM OIIBITE
oOyvarormuxcsi. B mpotuBHOM ciydae (QoOpMHPYIOTCS HENpaBUiIbHBIE W (QopManbHble 3HaHUSA. OcoOeHHO omacHO (HOPMHUPOBAHUE HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPECTaBICHUHN, MOCKOJIBKY IKPAaHHOE MPOCTPAHCTBO U BPEMS 3HAUUTEIHLHO OTIMYAIOTCS OT PEAThHOTO MPOCTPAHCTBA
Y BPEMEHH. JKpaHHOE TT0COOMEe HEe MOKET 3aMEHHUTh CO0O0M pealbHbIN OOBEKT B MPOIIECCE €ro MO3HAHMS BBHUIY TOTO, YTO HE MOXKET OBITh HCTOYHHKOM
YYBCTBEHHOI'O OMBITAa O CBOMCTBAX, CYIIECTBEHHBIX MPHU U3YYEHUU XUMHUU: LBETE, 3aMaxe, KPUCTALIMNYECKOM CTPOEHUH U T. . B To ke Bpems npu
HaJUYUHU y YYalIuXCs JTOCTATOYHBIX YYBCTBEHHBIX 3HAHWW Ha HEKOTOPHIX 3Tarmax OOYYEHHUsS BOCIPOM3BEACHHE XUMHYECKOTO OTBITA B IKPAHHOM
mocoOnH MOXKET OBITh O0JIee 1eIeCO00pa3HBIM, YEM €0 MMOBTOPHAS IEMOHCTPAITHSI.

Ilnanupyembie pe3yJibTaThl H3y4YeHHS YUeOHOr0 MpeaMeTa.

B pesynbTaTe n3ydyeHuss XauMu# Ha 0a30BOM YPOBHE YUYCHHK JIOJKEH
3HATH/MIOHUMATD:

® XHMHYECKYIO CUMBOJIMKY: 3HaKH XUMHUECKUX IEMEHTOB, (OPMYJIbl XUMHUYECKUX BELIECTB, YPABHEHUS XUMHUECKUX PEAKIUi;

e BaXHEUIINE XMMHUYECKHUE MMOHSATHS: BEIIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIBHBIE aTOMHAsI U MOJICKYJISpHAsi MacChl, HOH,
AJUTOTPOTIHSI, M30TOIbI, XUMHUYECKAsI CBS3b, JIEKTPOOTPUIIATESILHOCTh, BAJICHTHOCTD, CTEIICHb OKHUCICHHUS, MOJIb, MOJISIPHAs Macca, MOJIIPHBII
00BeM, BeIIecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, JEKTPOIUT U HEINEKTPOIIUT, HIEKTPOJIUTHUECKAs AUCCOIHAIIHS,
OKHUCJIUTEThb U BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAaHOBIEHHE, TEIoBOW 3(pdeKkT peakuuu, CKOpPOCTh XUMUYECKOW peaklUH, KaTalus,
XMMHUYECKOE paBHOBECHE, YTTIEPOIHBIN CKeTeT, (pyHKIMOHANIbHAS TPYIINa, U30MEPHsl, TOMOJIOTHS,

® OCHOBHBIE 3aKOHBI XMMHUU: COXPAHEHUSI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, NEPUOJUUECKUIN 3aKOH;

® OCHOBHBIEC TEOPUU XUMHUU: XUMUYECKOU CBSI3U, ANIEKTPOJIUTHUECKON TMCCOLMALINN, CTPOEHUSI OPraHUUECKUX COCMHEHUN;



e BaXHEHIIME BEIIECTBA U MaTepHallbl: OCHOBHBIE METAUIbl M CIUIABBI; CEPHAsl, COJISIHAsA, a30THAs U YKCYCHas KHUCIIOTBI; LIEJIOYH, aMMUAK,
MUHEpaIbHbIE YHOOpPEHHs, METaH, J3TWJICH, alleTWICH, OCH30J, 3TaHOJ, >KUPBI, MbUIA, TIJIIOKO3a, caxapo3a, Kpaxmal, KIeTyaTka, OeiKH,
UCKYCCTBEHHbBIE U CUHTETUYECKHE BOJIOKHA, Kay4yKH, I1JIJACTMACCHI;

yMeThb:

e Ha3pIBATh: 3HAKM XMMHUYECKHUX 3JIEMEHTOB, U3yUYEHHBIE BELIECTBA 10 «TPUBHAIBLHO WIIM MEKyHAPOJHOW HOMEHKIIATYPE;

e OmpefessiTh: BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKUX AJIEMEHTOB, THUIl XMMHUYECKOW CBS3U B COCAUHEHMSIX, 3aps] MOHA, XapakTep
Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COETUHEHHM, OKMCIUTENb U BOCCTAHOBUTENb, IPUHAJIEAKHOCTh BEILIECTB K PA3JIMYHBIM KilaccaM
OPraHU4eCKUX COCIUHEHHUI;

® XapaKTepHU30BaTh. 3JIEMEHTbl MajblX MEPUOJIOB IO UX IOJIOXKEHUIO B mnepuoaumdeckoi cucreme J[.M.MenneneeBa; oOmue XuMUYECKHE
CBOMCTBA METAJUIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHMYECKUX COEIMHEHUW; CTPOCHHWE M XMMHYECKHE CBONCTBA
M3Y4YEHHBIX OPraHUYECKUX COEIUHEHMUI;

e OObSICHATBH. 3aBUCUMOCTb CBOICTB BEIIECTB OT HUX COCTaBa U CTPOCHHS; MPUPOLY XHUMUYECKON CBSI3W (MOHHOM, KOBAJEHTHOM,
METaJNINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOMN peakliy U MOJI0KEHUS] XUMUYECKOTO PABHOBECUS OT Pa3IMYHBIX (PaKTOPOB;

e  BBINOJHATH XUMUYECKUH SKCIIEPUMEHT IO PACMO3HABAHUIO BaXKHEHIINX HEOPraHMYECKUX (KHUCIOPOJ, BOAOPOJ, YITIEKUCIBIA Ta3, aMMHaK,
PacTBOPBI KUCIIOT U HIeNIoueH, XJI0pHa-, cylbdar -, KapOOHAT-MOHBI, HOHBI AMMOHUS) U OPTAHUYECKUX BELIECTB;

e BBIYMCJIATH: MAaCCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMeHTa 1Mo (GopMyse COEIUHEHMs, MACCOBYIO JIOJII0 PAacTBOPEHHOIO BEILIECTBa B PacTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM MIIM MacCy peareéHTOB WM MPOJAYKTOB PEAKIIHH.

® INPOBOAUTH CAMOCTOSITENbHBIN MOMCK XUMUYECKOW MH(POPMAIUK C MCHOJIb30BAHUEM PA3IMUHBIX UCTOUHUKOB (HAyYHO-TIOMYJSPHBIX U3JaHU,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCHOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOIMH A 00pabOTKU M Nepefayd XMMHUYECKOH
WH(pOpMAIIUK U €€ TIPEICTABJICHHS B Pa3IMYHBIX (PopMax;

e HCIOJB30BATh NPHOOPETEHHBbIC 3HAHUS U YMEHHA B IPAKTHYECKOM AeATeJbHOCTH U MOBCEAHEBHOM KU3HH 1JIA:

e OOBSACHEHUS XMMHUYECKHUX SIBICHUH, MPOUCXOIAIINX B IPUPOAE, ObITY M Ha IPOU3BOJICTBE;

®  OIPEIEICHHs BO3MOKHOCTH NIPOTEKAHMS XMMUYECKUX ITPEBPAILEHUI B PA3JIMYHBIX YCIOBUAX U OLICHKH MX IOCIECICTBUN;

® DKOJIOIMYECKH IPAMOTHOIO MOBEACHHUS B OKPYKAIOLLEH CPELE;

® OLEHKH BIMSIHMS XMMHUYECKOIO 3arpsI3HEHMS OKPYKAIOLICH Cpezbl Ha OPraHU3M Y€JI0BEKa U JPYrUe )KUBbIE OPraHUu3MBbI;

e (e301acHOro oopalleHus ¢ TOPIOYMMHU U TOKCUYHBIMU BELIECTBAMHU, JJa00PAaTOPHBIM 000PYAOBaHUEM;

® [IPUrOTOBJICHHS PACTBOPOB 3a/laHHOM KOHLEHTPALMK B ObITY U Ha IPOU3BO/ICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOH MH(OpPMAIMH, TOCTYNAIOLIEH U3 pa3HbIX HICTOUHUKOB.

JIOKyMEeHTHI:

7. Ilpuka3 Munobpuaayku or 17.12. 2010r. Ne 1897 «O0 yrBepxaenuu u BBefienuu B nerictsue @I'OC OOO»

[Ipuka3 Muno6puayku ot 17.05.2012 Ne 413 «OG0 yrBepxkaenuu u BBefenuu B jnerictsue ®I'OC cpennero( moaHoro) odmiero oopazoBaHus»
ITucemo MunnctepcrBa oopazoBanus u Hayku P® ot 19 ampens 201 1r. Ne03-255 «O BBeneHuu ¢enepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApPTOB OOLIETO 0OPA30BAHUS»

© ®



10. IIpuxa3z MunoOpuayku Poccun ot 7 uronst 2012 r. Ne 24480 «O6 yTBepskaeHuH (eaepaIbHOro rocyapcTBEHHOro 00pa3oBaTeNb-HOrO CTaHAapTa
cpennero (MMOJHOT0) 00IIero 0opa3oBaHUs»

11. ®enepanbpHOro rocyiapcTBEHHOr0 00pa30BaTENbHOrO CTaHAapTa OCHOBHOIO o0miero oopa3oBanus (mpuka3 MuHucTepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®enepanuu ot 17 mexadpst 2010 r. Ne 1897)

12. IIpumepHBIe MPOrpamMMsl Mo y4eOHBIM MpeaMeTaM (GeaepaabHOro 6a3ucHOro y4eOHOro IIaHa.

Pexomenayemasi iureparypa.
1. Jlurepartypa, ucnojib3yeMasi yaurTejiem:

- OCHOBHAs TUMepamypa
1. 'a6puensa O.C. IIporpamma kypca xumun Ut 8-11 kimaccoB o0meoOpa3oBaTeNbHBIX yupexacauid. — M.: JIpoda;

2. I'abpuensu O.C. Xumus: 8 xinace : yaeOHUK Ji1s1 001e00pa3oBaTenbHbIX yapexkaeHuit. — M.: JIpoda.

- 0onoHUMeNbHAs TUmepamypa

1. Ta6puensu O.C. Uzyuaem xumuio B 8 ki1.: muaaktndeckue marepuaisl / O.C. Tabpuensn, T.B. CmupHoBa. — M.: biuk moc

2. Xumusi: 8 Kiacc: KOHTPOJIbHBIC U PoBepouHbie padoThl K yueOuuky O.C. I'abpuensna «Xumust. 8 kimace» / O.C. I'abpuemnsn, [1.H. bepeskun, A.A.
VYmakoa u ap. — M. : Jlpoda;

3. lN'abpuensu O.C., Buckoboitnukora H.I1., Aurykosa A.B. HacToneHas kauTa yautens. XuMus. 8 ki1.: Metoaudeckoe ocooue. — M.: JIpoda;

4. Tabpuensn O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii skcepuMeHT B mkose. 8 kiacc. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - oaus U3 aydmux calTOB PYCCKOSI3BIYHOIO XUMHUYECKOro MIHTepHETa OPUEHTHPOBAHHBIN HA YUHUTENS U
YUEHHKa, TPETIOIaBaTeNsl U CTYICHTA.

2. Jluteparypa, pekoMeHayemMasi JJIsl Y4aIuXCsl.
- OCHOBHAsL IUMEPaAmypa
INa6puensu O.C. Xumus: 8 kiacc : ydeOHHK 171 001eo0pa3oBaTeabHbIX yupexkaeauii. — M.: JIpoda.
- 0ONONHUMENbHAS IUMepamypa
1. XKypnan «XuMus B IIKOJIEY,
2. Kontpen - Xumus ast Beex (http://kontren.narod.ru). - napopmaiimonHo-00pa3oBaTe/IbHbIA CAUT IS TEX, KTO M3y4aeT XMMHUIO, KTO €€ MPEro/IacT,
ISl BCEX KTO MHTEPECYETCS XUMUECH.
3. Anxumuk (http://www.alhimik.ru/) - oauH U3 aydMx CalTOB PYCCKOS3BIYHOTO XMMUYECKOro VIHTepHETa OpUEHTUPOBAHHBINA HA YUMTENS W
yUYEeHHUKa, PETOoIaBaTesst U CTyACHTA.
4. DHIMKIIONEANYECKHUIA CIIOBAPh FOHOTO XMMHUKA

3. Menuapecypchbl.
— CD «Heopranuueckast XUMHs», U31aTEIBCTBO «YUUTENb)»
— CD «lIxona Kupwiina u Medoausy, U31aTelnbCTBO «YYUTEIb
— Xwumus. [Ipocsemenue «Heopranndeckas XuMus»,. 8 kiace. (Ha 2-X JUCKax)
—  Xwuwmus (8-11 knacc). BupryansHas naboparopus (yueOHOE 3J€KTpOHHOE U3TaHUE)


http://www.alhimik.ru/)
http://www.alhimik.ru/)
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	Изучение химии в основной школе направлено на достижение следующих целей:
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	Метапредметные результаты обучения
	Тема 2. Атомы химических элементов (7 ч)
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	Тема 3. Простые вещества (5ч)

	Предметные результаты обучения (1)
	Метапредметные результаты обучения
	Тема 4. Соединения химических элементов (16 ч)

	Предметные результаты обучения (2)
	Метапредметные результаты обучения
	Тема 5.   Изменения, происходящие с веществами (12ч)

	Предметные результаты обучения:
	Метапредметные результаты обучения

	Предметные результаты обучения: (1)
	Метапредметные результаты обучения
	Тема 6. Теория электролитической диссоциации и свойства классов неорганических соединений (22 ч)

	Предметные результаты обучения: (2)
	Метапредметные результаты обучения
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	Рекомендуемая литература.
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	3. Медиаресурсы.



