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Iloacnumensvnan 3anucka

PaGouas mporpamma kypca xumuu 11 kimacca cocraBieHa Ha ocHoBe [Iporpammbl kypca xumuu juist 10-11 kiaccoB 0011e00pa30BaTeNIbHBIX YIPEKICHHUI
(6a3oBbIii ypoBeHs), aTop O.C.I"'aGpuesnsH.

Hcxoouvie 0okymenmol 015 cocmagienus pabouel npocpammyl.

» denepanbHbI KOMIOHEHT ITOCYIapCTBEHHOIO CTaH1apTa 0011ero oopa3oBaHusl, yTBEpkKACHHbIN npukazoM MunuctepctBa oopasoanust PO Ne 1089
ot 05.03.2004 r.;
» OenepanbHblil 0a3UCHBIA y4eOHBIN TUIAH JUIs cpeiHero (IOJIHOro) oduiero o0pa3oBaHus, yTBep KIeHHbIN prkazoM MuHHcTepcTBa 0Opa3oBanus PD
Ne 1312 01 05.03.2004 1.;
» denepanbHbIN NEpeyeHb Y4€OHUKOB, PEKOMEHIOBaHHBIX (JOMYILEHHBIX) MHUHHUCTEPCTBOM 00pa30BaHUsl K UCIOIb30BAaHUIO B 00pPa30BaTEILHOM IIpoOliecce
B 00pa30BaTeNbHBIX YUPEKICHUAX, PEaTU3YIOLINX 00pazoBaTeabHbIe IporpaMMebl o011ero oopasoBanus Ha 2020 yueOHBbIH roJ1, yTBepkKAeHHbIN npukazoMm MO

P® No 2080 ot 24.12.2010 r.; O Ilporpamma kypca xumuu yist 11 kmaccoB oOmieo0Opa3oBaTenbHBIX YUpexaeHui (6a30Bwiil ypoBeHs), apTop O.C.I'abpuensn
(2020 1.).

N3yuenne xumuu Ha 6a30BOM YpPOBHE CpeiHEro (ITOJTHOT0) 001Iero 00pa3oBaHus HAMPABIICHO HA JJOCTHKEHUE CIENYIONINX yeell.

* OCBOCHUS 3HAHMI O XMMHUYECKON COCTABIIAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, BAKHEHIIINX XUMUYECKUX MOHSATHSX, 3aKOHAX U TEOPUSX;

* OBJIAJICHUSI YMEHHUSIMU TIPUMEHSATH IMOJTyYEHHBIC 3HAHUA ISl OOBSICHEHUS Pa3HOOOpA3HBIX XMMHUYECKUX SIBJICHHH M CBOWCTB BEIIECTB, OIEHKH POJIH
XUMUHU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUN U TOJYYEeHUH HOBBIX MaTEPHUAIIOB;

* Pa3BUTHSI TIO3HABATEIHHBIX MHTEPECOB M WHTEIIEKTYaJbHBIX CIIOCOOHOCTEH B MPOILIECCE CAMOCTOATEIBHOTO MPUOOPETEHUS XUMHYECKHX 3HAHHHA C
WCTIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB HH(OPMAIIUH, B TOM YHCIIE U KOMITBIOTEPHBIX;
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* BOCHHUTAHMS YOSXKIEHHOCTH B MO3UTUBHOW POJHM XMMHH B KH3HH COBPEMEHHOTO OOIIECTBA, HEOOXOJIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHS K
CBOEMY 3/IOPOBBIO U OKPYKAOIIEH CPe/IE;

* NMpUMEHEHUsI TOJIyYeHHBIX 3HAHMI W yMeHMil i1 0e30IacHOr0 WCIOJb30BAaHUS BEIICCTB M MaTePHAIIOB B OBITY, CEIIbCKOM XO3SHCTBE M Ha

IIPOM3BOJICTBE, PEUICHUS NMPAKTHUYSCKUX 33Jla4 B MOBCEIHEBHOM KXU3HU, NPEIYNPEKICHUS SBICHUN, HAHOCIIINX BPE 3J0OPOBBIO YCIIOBEKA M OKPYKAOIIEH

cpene.

PaGouas nporpamma paccuutana Ha 33 vaca (1 yac B Hegento) + 1 4 pe3epBHOrO BpEMEHH, B TOM YMCIE JUIsl TPOBEAEHUSI KOHTPOJIBHBIX paboT — 2 yaca,
MPAKTUYECKHUX padoT — 2 yaca.
B aBTopckyro nporpammy O. C. ['abpuensina, paccunTanHyro Ha | 4 B HEJI€I0, BHECEHBI HEKOTOPHIE U3MEHEHUSI.
Yeenuueno 4ucno 4acoB Ha U3y4eHUE TEMbI «XUMHYECKUE PEAKIIMU» HA 2 U, TaK KaK B 3Ty TEMY BKJIFOUECHBI BOIIPOCHI, KOTOPBIE HE U3yUYaIUCh B Kypce
XUMHUH OCHOBHOU HIKOJIBI.

Opzanuzayus yuednoz2o npoyecca

[IperoaBanre Kypca BKJIIOYACT TPAAUIIMOHHBIE (HOPMBI pabOTHI C ydalUMHUCA. 3HAYUTEIBHOE MECTO B COJCPKAHUU Kypca OTBOAMUTCS XMMHUYECKOMY
JKCIIEPUMEHTY: IEMOHCTPALIMOHHOMY, J1a00paTOPHOMY.
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Temamuueckoe nianupoganue

Ne 1/t Tema KonuuectBo vacos B TOoM unciie Ha npoBeeHre
MPaKTUYECKUX 3aHATUN
1. Crpoenue aroMa u nepuoanueckuii 3akou Jl. . Menaeneena 34 -
2. CtpoeHme BemecTBa 129 1
3. XUMHUYECKUE PEAKLINN 109 -
4. BemectBa u ux coiicTBa 84 1
5. PeszepBHOE Bpems lu

Cooeporcanue yueonozo mamepuana
Tema 1. Ctpoenue atoma u nepuogudeckuii 3akon /. U. MengeneeBa (3 1)

OCHOBHBIECBEJEHUAOCTPOEHUHUATOMa. Anpo: npoToHs! U HEHUTPOHBL. V30TONBI. DNIEKTPOHBI. DIEKTPOHHAsA 000JI0YKa. DHEPreTHYecKui
ypoBeHb. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JIOYEK aTOMOB 3JE€MEHTOB 4-ro M 5-ro mepuojoB nepuoauueckoi cucremsl [I. M. Menneneena
(mepexoaHbIX eMeHTOB). [ToHATHE 00 OpOUTANAX. S- U P-OpOUTANIU. DIEKTPOHHBIE KOH(DUTYPALIMU AaTOMOB XUMUYECKUX 3JIEMEHTOB.

Hepuoaguueckuiizakoun/l. U. MenneneeBaBcBeTeyueHusocrpoenuuatoMa. Orkpsitue Jl. U. MeHnaeneeBbIM neproanuecKoro
3aKOHa.

[Tepuonnueckas cuctema xumudeckux smeMeHToB JI. M. MeHneneeBa — rpaduyeckoe OTOOpaKEHHE IMEPUOJAMYECKOTO 3aKoHAa. DU3HYECKUN CMBICIT
MOPSIIKOBOTO HOMEpa 3JIEMEHTAa, HOMEpPA IMEepuoJla U HoMepa rpynmnsl. BajgeHTHbIE 351eKTpoHBbI. IIpUuMHBI U3MEHEHMsI CBOWCTB 3JIEMEHTOB B IEpUOJax U
rpymnmnax (TJaBHBIX MOArpYIIax).

[TonoxxeHne Bogopoaa B NEPUOINYECKON CUCTEME.

3HaueHue MEepPUOJIMYECKOr0 3aKOHa W MEepUOAMYECKOM cucTeMbl Xxumuueckux snemeHToB JI. . MenpeneeBa 1uisi pa3BUTHS HAyKM U NOHMMaHUSA
XUMHYECKON KapTHHBI MUPA.

JdemoncTpanum. Paznuunbie GopMbl NepuoanyecKoil cucteMsl xumuueckux snemeHToB /1. M. Menneneesa.

Tema 2. Ctpoenue Bemectsa (12 u)
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MonHagsxumMuueckascBs3b . Karnonsl un annonsl. Knaccudukanus nonos. Monnsle Kpucraminueckue pemerki. CBoOMCTBa BEUIECTB C ATUM
TUIIOM KPUCTAJNINYECKUX PELIETOK.

KoBaneHTHassXUMHUUECKASCBS3b . DIEKTPOOTpULATENbHOCTD. [l0osipHas u HenonsipHas KoBaJeHTHbIE CBA3U. Jlunoib. [lonspHOCTh CBSA3M U
MOJIIPHOCTH MoJieKyJibl. OOMEHHBINH U JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJCHTHON CBS3U. MOJIEKyIIpHbIE U aTOMHBIE KPUCTAITTHYECKHE
pemietku. CBOMCTBA BEMIECTB C 3TUMH TUIIAMHU KPUCTAIUIMYECKUX PELIETOK.

MeTannuuecKassXUMHMUUECKas cBi3b. OcCOOEHHOCTH CTPOEHHSI aTOMOB METAJUIOB. MeTaJuTnyecKasi XUMUYECKasi CBS3b U MeTalTnuecKas
KpUCTaJIIIM4ecKast pemierka. CBONCTBa BEIIECTB C ITUM THUIIOM CBSI3H.

BonopoagHnasxumMuueckascBs3b . MeXMOIEKyIsIpHas U BHYTPUMOJIEKYJSIpHAs. BOJAOPOAHAs CBSI3b. 3HAUEHHUE BOJAOPOJHON CBSI3U Ui
OpraHHu3aIH CTPYKTYp OUOMOIMMEPOB.

CocTaBBemecTBaHuCcM ec el . Belrectsa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa BEUIECTB.

[TonsTHe «10ds» U €e Pa3sHOBUIHOCTH: MaccoBas (IO IEMEHTOB B COSAMHEHUH, JOJS KOMIIOHEHTa B CMECH — JOJIsl IPUMEceH, A0Js paCTBOPEHHOTO
BEII[ECTBA B PACTBOPE) U OObEMHASI.

[Tonumepsl. [lnacTmaccbl: TepMOIUIACTBl U PEAKTOIUIACTBI, UX IPEACTABUTENM U NpUMEHEHHE. BojokHa: mpupojHble (pacTUTENbHbIE U JKUBOTHBIE) U
XUMHUYECKHE (MICKYCCTBEHHbIE U CUHTETUUECKHE), X IIPEICTABUTENN U IPUMEHEHHE.

["a3000pa3Hoe cocTOsTHME BelIecTBa. Tpu arperaTHbIX COCTOSTHUS BOIbI. OCOOEHHOCTH CTpOEHUs ra30B. MOJSIpHBINA 00beM Ta3000pa3HbBIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3YX, IPUPOJHBIN ra3. 3arps3HeHue atMocdepsl (KUCIOTHBIC A0, TapHUKOBBIN 3¢ dekT) u 6oprda ¢
HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPOJ, YITIEKUCIIbIH ra3, aMMHuak, 3TiiieH. VX nonyyenue, cobupaHue U pacro3HaBaHue.

KunkoecoctrossuumeBemecTtsa.Boaa. [lorpediaeHue Boabl B OBITY U Ha MPOU3BOACTBE. JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

MuHepanbHble BOJABI, X UCIOJIb30BaHUE B CTOJIOBBIX U JIEUEOHbIX LemsaX. XKuakue

KPUCTAJLJIBI U X IPUMEHEHHUE.

TBepanoecocTosHHUEBeEUN €cCcTBa. AMOppHbIE TBEp/blEe BElIECTBA B NPUPOJIE U B KU3HU YEJIOBEKAa, UX 3HAYEHHE U NPUMEHEHUE.
Kpucranianueckoe cTpoeHHe BELIECTBA.

HucnepcHblecHucTeM bl . [lonaTue o aucnepcHbIx cucremax. JucnepcHas ¢aza u aucrnepcuonHas cpeaa. Knaccudukanus JUCTIEpCHBIX CUCTEM B
3aBHCUMOCTH OT arperatHoro COCTOSIHUS JMUCHEPCHOW Cpeibl W JAUCHEPCHOHHOW (a3bl. I'pyboaucriepcHble CHCTEMBI: 3MYIbCUHU, CYCIIEH3UH, adpPO030JIH.
ToHKOIUCTIEPCHBIE CUCTEMBI: TelIU U 30JIH.

JdemoncTpanuu. Mojenb KpUCTAITMYECKON pemeTk xjaopuaa Hatpus. OOpa3ibl MUHEPAIOB ¢ HOHHOW KPUCTAJUTMYECKON PEIIECTKON: KaJbIUTa, TaJIuTa.
Mojenu KpUCTaNIMYECKUX pelIeToK Hofa, anmasa, rpaduta. Monens monekynsl JJHK. Tpu arperatubix coctosiHus BoAbl. OOpasiibl HAKUIHM B YaHUKE U
TpyOax IeHTpaJbHOro OToIuieHus. JKecTKOCTh BOABI U CHOCOObI ee ycTpaHeHus. Ilpubopbl Ha xuakux kpuctauiax. OOpasubl pa3IUuHBIX JAUCHEPCHBIX
CHCTEM: 3MYJIbCHUIl, CyclieH3uH, aspo3oeil, reneit u 3oneil. Koarymsanus. Cunepesuc. S dext Tungans.

JlabopaTopuble onbIThl. 1. OnpeneneHue THUNA KPUCTALIMYECKON PEIIETKH BEIECTBA W OMHCAaHUE €ro CBOMCTB. 2. O3HAKOMJIEHHWE C MUHEPAIbHBIMU
Bogamu. IIpakTuueckas padora Ne 1. [Tomydyenue, cobupanue u pacro3HaBaHUE Ta30B.
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Tema 3. Xumnueckue peakuuu (10 )

Peaxuuu,ungymue 6e3 u3MeHEeHUACOCTaBaBen €CcTB . ANIOTPONUS U AJUIOTPONHbIE BUJOU3MEHEHH. [IpHUnHbI alNI0TpOnMK Ha IpUMepe
MoauUKaLMi Kuciopoaa, yriaeposaa u pocdopa. O30H, ero Ouosorudeckas poib. M3oMepsl 1 u3omMepusl.

Peaknuu,uagymuecu3sMeHEHUEMCOCTAaBaBEeL ecCTB.Peakunn coelnHeHus, pa3ioKEeHUs, 3aMELLIEHUS] 1 0OMEHa B HEOPraHUYECKON 1
opranuveckoil xumun. Peakuuu 3x30- 1 sHA0TepMHUUecKue. TernoBoi 3(p(PeKT XUMUYIECKON Peakllui 1 TEPMOXUMUYECKUE ypaBHEHH. Peakiiun ropeHus, Kak
YACTHBIN ClTydail 9K30TEPMUUYECKUX PEaKIIHil.

CkopocThbXxuMUYEeCKONUpPeaKkunu.CKOPOCTh XUMUYECKONH PEAKIUHU. 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKLHUH OT MPUPOIBI
pearupyomux BeELIECTB, KOHIEHTpALMM, TEMIIEpaTypsl, IIOLAAM IOBEPXHOCTH CONPUKOCHOBEHMS M Karaiau3aropa. Peakuuu romMo- M Ie€TEpOTEHHBIE.
[onsarue o xaTanu3e u Karanuzaropax. @epMeHTHI Kak OMOJIOTHYECKUE KaTaIN3aTOPhl, 0COOCHHOCTH UX (DYHKIIMOHHUPOBAHHSI.

OO0paTuMOCTBHXHUMHUDYEC KU X peakuuil. HeoOparumbie u oOpaTuMbple XUMUYecKHe peakiui. COCTOSIHME XUMHYECKOTO PAaBHOBECHUS IS
o0paTuMbIX XUMHUYECKUX peakiuil. CrnocoObl cMeneHHs] XMMHYECKOTO PAaBHOBECHS Ha NpuUMepe cUHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX HAayYHBIX
IIPUHLIMAIIAX IPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHAKa WA CEPHON KUCIIOTHI.

Posb BObI B X U M U 4 € C K 0 i peakuuu. VIcTuHHBIE pacTBOpBI. PacTBOpUMOCTh M KiIacCU(pHKAIMs BELIECTB MO 3TOMY NPHU3HAKY: PacTBOPUMBIE,
MaJIOpacTBOPUMBbIE U HEPACTBOPUMBIE BELIECTBA.

ONEKTPOIUTHl M HEDIEKTPOIUTHI. DJIEKTPOJUTUYECKAss Iuccouuanus. KHUCIOTbl, OCHOBAHHMS M COJIM C TOYKH 3PEHUS TEOPUM DJIEKTPOIUTHUYECKOU
JTUCCOLIMAIINH.

XHMHYECKUE CBOWCTBA BO/IbI: B3aUMOECHCTBHE C METAJUIAMH, OCHOBHBIMH U KHCJIOTHBIMU OKCHJIaMH, pa3JIo’KeHUE U 00pa3oBaHuEe KPUCTAJUIOTHIPATOB.
Peakuuu ruapaTanyy B opraHM4eCcKON XUMHUH.

'mnponu3opraHmuyecKMUXMHEOPraHMYye CKU X co e U H e H U i . HeobpaTtumslii runponn3. O0paTUMBINA THIIPOIU3 COJIEH.

['unponu3 opraHMYEcKUX COECIUHEHMM U €ro MpakTU4eCKOe 3HaYeHHE JUIsl MOJIY4YeHHs TUAPOJIM3HOTO CIIUpTa U MbuUIa. buosnornyeckas posib rUApOSU3a B
IUTACTUYECKOM U DHEPreTHUECKOM OOMEHE BEILECTB U SHEPTHH B KIIETKE.

OKMCIHUTENbHO-BOCCTAHOBHUTENbHBIEpeEaKkuu. Crenens okuciaeHus. OnpeneneHue CTerneH! OKUCIeHUs 1o GopMysie COeAUHEHUS.
[Tonsatue 06 OKUCIUTENFHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIEHHE U BOCCTAHOBIIEHUE, OKHCIUTEIh U BOCCTAHOBUTEIIb.

DAeKTpoau3. DNEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC. DIIEKTPOJIN3 PACcIUIaBOB U PACTBOPOB HA IPUMEPE XJIOpUAA HATPHS.
[TpakTHyeckoe NpUMeHEHHUE IEKTPOIN3a. DNEKTPOIUTUUECKOE MOTYyUCHUE aTFOMUHUS.

JemoncTpanuu. [IpeBpaiienue cepbl KpUCTAIIIMYECKON B MJIaCTUYECKY0. Mojenu Moniekyn H-OyTaHa v n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIUu OT
IPUPOJIbI BEIIECTB Ha MpPHUMEpPE B3aWMOJAECWCTBHSI PAaCTBOPOB Pa3IMYHBIX KHUCJIOT OJMHAKOBOW KOHLIEHTpAlMM C OJAMHAKOBBIMU TpaHyjJaMH IIMHKa U
B3aMMO/ICHCTBHS OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, jKeJe3a) C CONISHOM KuciaoTol. B3aumoneiicTBue pacTBOPOB CEpHOM KUCIOTHI €
pacTBopaMH THOCY/Ib(aTa HATpus PA3TUYHOM KOHIEHTpalMKW W Temreparypbl. PaznokeHue nepokcuja BOJOpOJa C TOMOIIbI0 KaTaiuzaropa (OKcuaa
mapranua (IV)) u karamasel celporo msca u celporo kaprodens. IIpumepsl HeoOpaTUMBIX peakUui, UIyIMX ¢ 00pa3oBaHHWEM OCaJKa, ra3a WIM BOJBIL.
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BsaumoneiictBue Hatpus ¢ Bopoil. Ilomydenue okcuna dochopa (V) u pacTBopeHHe ero B BOJE; UCIBITAaHHE MOJYYEHHOTO pacTBOpa JakmycoM. OOpasiisl
KPUCTaJUIOTUPATOB. ['maponu3 kapOOHATOB IIENOYHBIX MeETAIOB H HuUTparoB nuHka wid cBuHOa (I). Ilomyuenme wmbuta. Ilpocreiimme
OKHCIIUTEJIbHOBOCCTAHOBUTEIIbHBIE pPEAKLUU: B3aMMOJEHCTBHE IIMHKA C COJITHOW KHCIOTOM M Xkene3a ¢ pacTBopoM cyinbdara menu (II). Mogens
JJEKTPOJIM3HON BaHHBI JUIs ITOJIyYECHHUS aTFOMUHUS.
JlaGopaTopHsle onbIThI. 3. Peakiuy, naymue ¢ o0pa3oBaHueM ocajika, raza u Bojpl. 4. [loyueHue kuciaopoaa pas3iokeHHueM IepoKCcHia BOJOpoa ¢
noMolikko okcuja Maprasna (IV) u karanassl ceiporo kaprodens. 5 . Paznuunsle ciaydan rHIpoin3a CoeH.

T e m a 4. BemecTBa U ux cBoiicrsa (8 1)

M e T an bl . BzaumojeiicTBue MeTalIOB ¢ HEMeTauIaMH (XJIOPOM, CEpOH U KUCIOpo10M). B3aumoeiicTBre 11eI0YHBIX U IEI0YHO3EMEIbHBIX METAIJIOB
C BOJOW. DIEKTPOXUMHUUYECKUN Pl HANIPSDKEHUH METAJUIOB. B3anMozaelicTBre METAJIIOB ¢ pacTBOpaMU KUCIJIOT U cojieil. AnmomuHoTepmus. B3aumoneiicTsue
HATPHS C ATAHOJIOM U (PEHOJIOM.

Koppo3zus metaninos. [loHsTHE 0 XUMHUYECKOH U JIEKTPOXUMUYECKON KOPPO3UK MeTaJlI0B. CriocoOBI 3alllUThl METAIJIOB OT KOPPO3HUHU.

He M eTanas . CpaBHUTEIbHAS XapaKTEpPUCTUKA TaJlOT€HOB KaK HaumOosee TUIMYHBIX MpeAcTaBUTENeH HemeTauioB. OKHUCIUTENbHbIE CBOMCTBA
HEMETAIJIOB (B3aMMOCHCTBUE C METAJUIAaMH U BOJIOPOI0M). BoccTaHOBHUTEIbHBIE CBOWCTBA HEMETAILIOB (B3aMMOACUCTBHUE C 00Jiee AIIEKTPOOTPHIIATEIbHBIMU
HEMETaJlJIaMU U CJIOKHBIMHU BELIECTBAMU-OKUCIUTEISIMHU).

KucnorsHeopranmuecKkueunopradi uu e c k u e . Knaccupuxanus kucior. XuMHUUECKHE CBOMCTBA KHCIOT: B3aUMOJIEH CTBHE C METalIaMH,
OKCHJIaMH METaJUIOB, THIPOKCUAAMU METAIJIOB, COJIAMH, cnupTamu (peakuus stepudukanuu). Ocobble cBONCTBA a30THOM M KOHILIEHTPUPOBAHHOU CEPHOM
KHUCJIOTBI.

OcHOBaHUSSHEOpPraHMuecKueuoOpraHuueckue.OcHoBaHus, ux kinaccuduxamnys. XUMUYECKUE CBOMCTBA OCHO BAHUI: B3aUMOJIEHCTBUE C
KHCIIOTaMU, KUCIIOTHBIMU OKCUAAMHU U COJIIMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBaHHM.

Conu. Knaccudukanus comneil: cpeaHue, KMCIble U OCHOBHbIE. XMMHUECKUE CBOWCTBA COJIEH: B3aMMOJCHCTBHE C KUCIOTaMH, ILEI0YaMH, METajljJaMHu U
coisimu. [IpencraBurenu cosnel u UX 3HaYeHHE. XJIOPHUJ HAaTpus, KapOoHAT Kanblus, ¢pocdaT Kaablys (CpeIHUE COIM); THAPOKapOOHAThl HATPHUS U aMMOHUS
(xucinble conn); rupokcokapoonatr meau (1) — manaxut (OCHOBHas COJIb).

KauecTBeHHbBIE peakliMK Ha XJIOPU-, CyIbdar-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTHOoHBI xkenesa (II) u (I1I).

'eneTnueckascBsA3bMeKIyKIaCCAMU HEOPTraHMUYECKUXUOPTaHUNUYECKUXCOEAUHEHUM . [loHaTue o reHeTH4eCKOn CBSI3U U
reHeTUYeCKuX panax. ['eneruueckuil psg meramia. ['enerndeckuii psa Hemeranaa. OCOOEHHOCTH T€HETUYECKOTO psifia B OPraHUYeCKOW XUMHUH.

Jemoncrpanuu. Komnekius o6pa3ios MeTayuioB. Bzaumozeiicteue xenesa ¢ cepoil. ['openne marunus B kuciopoe. BzanmoeiicTBue 1menoqHo3eMeNbHbIX
METaJUIOB C BOJOM. B3aumonelicTBre HaTpUs C DTAHOJIOM, LIMHKA C YKCYCHOM KHMCJIOTOW. B3aumonelcTBue Meau ¢ KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTOM.
Pe3ynbTaThl KOppO3uM METAUIOB B 3aBUCMMOCTU OT YCJIOBHUH ee mporekanus. Komekuus oO6pa3noB HemeTauioB. Kosuiekuust mpUpoAHbIX OpraHUYeCKHX
KHUCIO0T. B3aumojeiicTBue KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI ¢ caxapoM. OOpasibl MPUPOAHBIX MHUHEPAJIOB, COJAEPKAIIMX XJIOpUJ HaTpus, KapOoHAT
kanbius, pocdar kanpiusa u ruapokcokapoonar menu (I1). 'amenue coapl ykcycom. KauecTBeHHBIE peakIIMy Ha KATUOHBI 1 aHUOHBI.
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JlabopaTopHble onbIThl. 9. McnbplTaHue pacTBOPOB KUCJIOT, OCHOBAaHUM M cosiell mHaukaTopamu. 10. B3aumopeicTBue COJISHON KUCIIOTBI U pacTBOpa

YKCYCHOM KMCIIOTHI ¢ MeTaiuiaMu. 11. B3aumoneincTBue coisiHOM KHUCIOTHI M PAcTBOPAa YKCYCHOM KHCJIOTBHI C OCHOBaHUsMU. 12. B3aumoneiicTBue comistHOU
KHUCJIOTBI U PACTBOpPA YKCYCHOM KUCIIOTHI ¢ coiaMu. 13. [lomydeHue u cBoCTBa HEPACTBOPUMBIX OCHOBAHUM.

IIpakTuyeckas padora Ne 2. Penenue skcrieprMeHTaNbHbBIX 3a/1a4 Ha UICHTU(PUKAIIMIO OPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUN.

Pe3zepBHoe Bpems (14)

Dopmbl KOHMPOIA 3HAHUIL U YMEHUTL

TeKy'H_[Hﬁ KOHTPOJIb YPOBHA YCBOCHUA 3HAHUH OCYHICCTBJIACTCA 110 pPE3yjibTaTaM YCTHOI'O OIIpOCa, BbIIIOJIHCHUSA YYallUMHUCA HWHIAWBUAYAJIIbHBIX
KapTO4YCK, TCCTOBBIX 3aJaHuM.

[TpoMeKyTOUHBIM KOHTPOJIb YPOBHS 3HAHUHM ydaluXcs MpelycMaTpUBAET MPOBEICHUE CAMOCTOATEIbHBIX paboT. UTOTOBBIN (TeMaTHUeCKHii) KOHTPOIIb
OCYIECTBIISICTCS C TIOMOIIBIO KOHTPOJIBHBIX U MPAKTHYECKUX PAOOT.

@dopMa KOHTPOJISL 3HAHUI 1 nonyronue 2 moayroaue Uroro
KonTponbHas pabdora - 2 2
[TpakTuueckas paborta 1 1 2

Tpebosanusn K ypoenio 3Hanuil
B cootBercTBHU € TpeOOBAHUAMHU K YPOBHIO ITOJATOTOBKH BBITYCKHUKOB B PE3yJIbTAaTe U3YUYEHUS XUMHUH Ha 6a30BOM YPOBHE YHAILIUNCS Q0JIHCEH:
3HATh

. 6ajicHelluiue Xumuiyeckue NOHAmuUA: N30TOINbl, aTOMHbIE OPOUTAIN, AJUIOTPONUS, U30MEPHs, FOMOJIOTHS, 3JIEKTPOOTPULATENLHOCTh, BaJIEHTHOCTD,
CTENEHb OKHCIIEHUS, TUIIBl XUMUYECKHUX CBSI3€H, MOHBI, BEIIECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHMSI, MOJISIpHAsi KOHLEHTpausl pacTBOpa,
CHJIbHBIE U cJ1a0ble 3JI€KTPOIUTHI, THAPOIIN3, TEIUIOBOM 3P PEeKT peakinu, CKOPOCTh XUMUYECKON PeaKINK, KaTajalu3, XUMUYECKOe paBHOBECHE;

. OCHOGHblE meopuu XuMuu: CTPOCHHS aTOMa, XUMHYECKOM CBSA3U, DIIEKTPOJUTHYECKOW IUCCOLMALMU, CTPYKTYPHOTO CTPOEHHS OpPraHUYECKUX
COCIUHEHUI;
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eewiecmea u Mamepuaivl, WUPOKO UCHOJIb3yemMble HA NPAKMUKe: OCHOBHBIC METAIUIBl M CIUIABBI, CEPHAsl, COJSHAs, a30THAs M YKCYCHas KUCIIOTHI,
IEJIOYH, aMMHAK;

yMeTh
Ha3bl6amb: BEILIECTBA 110 KTPUBUAJIBHOW» U MEKTYHAPOAHON HOMEHKIIATYpE;
onpedenams: BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX AJIEMEHTOB, 3aps]l MOHA, U30MEPHI U TOMOJIOTM Pa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCAMHEHH M, OKUCIUTENb U BOCCTAHOBUTEIIb B OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX;
Xapakmepu3zoeamo: S- U P-3JIEMEHTHI 110 KX MOJOKEHUIO B IEPUOINYECKON CHCTEME JIEMEHTOB; 00INEe XUMHUUYECKHE CBOMCTBA METANIOB U HEMETAILJIOB
Y UX BOKHEHIIUX COCAUHEHUN; XUMUYECKOE CTPOECHHUE U CBOMCTBA U3YYECHHBIX OPTrAHUYECKUX COCIMHEHUM ;
00bACHAMY: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS, NMPHUPOAY OOpa30BaHMUsI XWMHUUYECKOW CBSI3M (MOHHOM, KOBaJEHTHOM,
METANINYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT PAa3IHYHBIX (PaKTOPOB, CMCIICHHE XMMHYECKOTO PABHOBECHS IIOJ BO3JICHCTBHEM
BHEIIIHUX (haKTOPOB;
GbINONIHAMb XUMUYECKUIL IKCHEPUMEHM : TI0 TIOJIyYEHUIO U PaClIO3HABAHUIO BAXKHEUIINX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

HCIO0JIb30BATH NPHOOpPEeTeHHbIC 3HAHUA M YMEHHS B IPAKTUYECKOM 1eATeJIbHOCTH U ITOBCEIHEBHOM KU3HM JIJISA:

OOBSICHEHUS! XUMHUYECKUX SIBICHUM NMPOUCXOAALIMX B MpPUPOJE, OBbITY, U Ha NMPOU3BOACTBE; INTOOAIBHBIX MPOOJEeM, CTOAMIMX Iepesa 4YellOBEeYECTBOM
(coxpaHeHuE 030HOBOTO CJIOS, TAPHUKOBBIN APHEKT, IHEPreTUUECKUE U ChIPbEBbIE MPOOJIEMBI); ISl TOHUMaHUs POJIM XMMUU B HAPOJIHOM XO34HCTBE
CTPaHBI;

0€301acHOro 00paleHHs C TOPIOYMMH U TOKCUYECKUMHU BEILIECTBAaMU, HarpeBaTeIbHbIMU MPUOOPaMU; BBITIOJHEHHS paci€TOB, HEOOXOAUMBIX MIPU
IPUTOTOBJICHUH PACTBOPOB 3a/JaHHON KOHLIEHTPAIMH, UCIIOJIb3YEMbIX B OBITY M Ha IIPOU3BO/ICTBE.

KOHerTHHe Tpe6OBaHI/IH K YPOBHIO ITOAT'OTOBKH BBIITYCKHHKOB, YCTAHOBJICHHBIC CTAHAAPTOM, OIIPCACIICHBI IS KaKA0I'0 YPOKa U BKIIFOUCHBI B

KaJICHAAPHO-TEMATUYCCKOC IIJIaHUPOBAHUE.

®opmupoBanue 001Iey4eOHBIX YMEHUI U HABBIKOB Y4Yaluxcs Y4eOHo

- OpraHu3alMOHHbIC:

YMETB HUCIIOJIB30BAaTh B pa60Te OTallbl UHANBUAYAJIIBHOTO ITJIaHA, 0 BJIaACTH TEXHUKOM KOHCYJIbTUPOBAHUSA;

yMEThb BECTH TO3HABATENBHYIO NEATEIBHOCTh B KOJUIEKTHBE, COTPYIHUYATh MPHU BBHITOJHEHUHU 33JaHUN (YMEET OOBSCHSTH, OKa3bIBaTh U MPHUHUMATh
MOMOIIIb U T.I1.);
aHATM3UPOBATH U OIICHUBATh COOCTBEHHYIO YUEOHO-TTO3HABATEIHHYIO €SI TEIIBHOCTD.

Y4eOHO - MHTEJVIEKTYaJIbHbIE:
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° YMCTb YCTAHABJIMBATH MPUYUHHO-CJICACTBCHHLIC CBA3HU, AHAJIOTHUH;
° YMCTb BBIACIATD JIOTUYCCKU 3aKOHYCHHBIC YaCTHU B IPOUYUTAHHOM, YCTAHABJIMBATH B3aUMOCBA3b U B3AUMO3aBUCUMOCTb MCIKAY HUMMU,;
° YMCTb ITOJIB30BATHCA UCCICAOBATCIIBCKUMU YMCHUSAMU (HOCTaHOBKa 3aaad, BLIpa6OTKa TUIIOTEC3HbI, BBI60p MCTOJOB PCIICHHA, JOKA3aTCIbCTBO, IIPOBCPKA,

0 ymeTb CHHTE3HpOBaTh MaTepuai, 000011aTh, 1e1aTh BIBOIBI.
Y4eOHO - UH(OPMAIITHOHHBIE:

. YMETh IPUMEHSTDH CIIPABOYHBIN aIllapaT KHUTH

. CaMOCTOSTEIILHO COCTABJISITH CIIUCOK JIMTEPATYPHI JJISI HHAUBUAYAIBHOTO TUIaHa 00y4deHwus; [ yMeTh COCTaBIATh TE3UCHI, pedepar, aHHOTAIHIO.

Y4e0HO - KOMMYHUKATHBHbIE:

. CBSI3HO CAMOCTOSITEILHO (POPMUPOBATH BOMIPOCH! HA MPUMEHEHUE 3HAHUI;

. W3JIaraTh MaTepuai U3 pa3aIudHbIX UCTOYHUKOB; [I BlageTh OCHOBHBIMHU BHIAMH MTMCbMA, COCTABIIATh TUIAH HA OCHOBE PA3JIMUHBIX UCTOUYHUKOB, TE3UCHI,

KOHCIICKTHI, JICKIINHU.

Kpumepuu U HOpMbl OUECHKU 3HAHUIL yuaniuxca

1. Ouenka yCTHOro OTBeTA.
OT1merka «5»:
- OTBET ITOJIHBIM ¥ IPABUJIbHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPHA;
- Marepuai U3J0KEH B OIIPEIEIICHHON JIOTHYECKOHN MOCIEN0BATEIIbHOCTH, TUTEPATYPHBIM A3BIKOM; - OTBET CAMOCTOSTEIbHBIN.
OTBet «4»;
- OTBET IIOJIHBII U NTPaBWJIBHBIN Ha CHOBAaHUM U3YYEHHBIX TEOPUIL;
- MarepHuaj M3JI0)KEH B OINpPE/EIeHHOW JIOTMUECKOW MOCIeI0BATEeIbHOCTH, MPU ATOM JIONMYLIEHBI JIBe-TPU HECYILECTBEHHbIE OIIMOKH, MCIPABICHHBIE I10
TpeboBanuto yunrenas. OTrmerka «3»:
- OTBET IOJIHBIH, HO NP 3TOM JIONYIIeHa CYIIECTBEHHAs OINOKa WM OTBET HEMOJIHbIN, HECBA3HBIN.
OTmerka «2» :
- TP OTBETE€ OOHApPYKEHO HEMOHMMAHHE YYalIUMCS OCHOBHOI'O COJAEp)KaHHS y4eOHOro MmaTepuaia WM JOMYIIeHbl CYIIECTBEHHbIE OLIMOKH, KOTOpbIE
yUalIUiicsl He MOXKET UCIIPABUTh MTPU HABOAIIMX BOIPOCAX YUUTENSA, OTCYTCTBHE OTBETA.

2. OneHKa 3KCNepUMEHTAJIBHBIX YMEHHI.
- OueHka cTaBUTCS HA OCHOBAHUHU HAOJIO/IEHUS 32 YUalllUMUCS U TUCBbMEHHOT0 OTYeTa 3a paboty. OTmMeTKa «5»:
- paboTa BBIIOJIHEHA MOJIHOCTHIO U IIPABUIIBHO, CJIENaHbl IPABUIIbHBIC HAOIOJCHHUS U BBIBO/IBI,
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- SKCIIEPUMEHT OCYILIECTBJICH 110 IUIaHY C YY€TOM TEXHUKH 0€30MaCHOCTH U TPaBHiI pabOThI C BEIIECTBAMU M 000PYIOBAHUEM;
- TIPOSIBJICHBI OPTaHU3ALUOHHO - TPYJAOBbIC YMEHUS, MTOJICPKUBAIOTCS YMCTOTA paboyero MecTa U MopsaAoK (Ha CToJIe, SKOHOMHO MCIOJIb3YIOTCS PEAKTHBBI).
OT1meTka «4»:
- paboTta BBINONHEHA MPABWIBHO, CHEJIAHBI NPaBUJIbHBIC HAOIIOJCHUS W BBIBOJBI, HO IPU 3TOM 3KCIEPUMEHT IPOBENICH HE MOJHOCTHIO HIIM JOMYIICHBI
HECYIIECTBECHHBIE OIIMOKH B pabOTe C BEIIECTBAMU M 000PYIOBaHUEM.
OT1merka «3»:
- paboTa BBINOJHEHA MPABUILHO HE MEHEE YeM HAIlOJIOBHHY WJIM JIOMYIICHA CYIECTBEHHAsl OLIMOKA B XOJ€ SKCICPHUMEHTA B OOBSCHEHUH, B O(POPMIICHHH
paboThl, B COOIOACHUY MPABWII TEXHUKU 0€30IMaCHOCTH Ha paboTe ¢ BEIIECTBAMH U 000PYJIOBaHUEM, KOTOpask HCIIPABISETCS MO TPEOOBAHHIO YUUTEIIS.
OT1meTka «2»:
- jmomymieHsl 1Be (U Oojiee) CYyIIECTBEHHbIE OLIMOKM B XOJE: SKCIEPUMEHTa, B OOBSCHEHUH, B O(GOPMIICHHU pabOTHI, B COOJIOACHHH MPABUII TEXHHUKU
0e3omacHOCTH NpU paboTe ¢ BEIECTBAMH U 000pYI0BaHHEM, KOTOPBIC YUAIIUKCS HE MOKET UCTIPABUTH JTAXKE 110 TPEOOBAHUIO YUHUTEIIS;
- paboTa He BBINOJHEHA, Y YYallIerocs OTCYTCTBYET IKCIIEPUMEHTAIBHBIC YMECHHSI.

3. OuneHka yMeHHil peliaTh pacyeTHbIe 3a/1a4H.
OtMeTKa «5»:
- B JIOTUYECKOM PACCYXKJIEHUU U PEIICHUH HET OIIMOOK, 3a/aya pelieHa parmoHaIbHBIM CIIOCOO0M;
OTtMeTKa «4»:
- B JIOTHYECKOM PAaCCYXKJIEHUU M PEIICHUs] HET CYIIECTBEHHBIX OIIMOOK, HO 3a/laya pelieHa HepalMoOHAIBHBIM CIIOCOOOM, WJIM JOMYIIEHO HE 0oJiee JABYX
HECYIIECTBEHHBIX OIIHOOK.
Otmerka «3»:
- B JIOTHYECKOM PacCy>KJICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHA CYIIIECTBEHHAsI OIMOKA B MaTEMaTHUYECKHUX pacyeTax.
OTMeTKAa «2»:
- HMeEEeTCS CYIIECTBEHHBIE OIMOKH B JIOTHUECKOM PACCYKJICHUH U B PEIICHUH.
- OTCYTCTBHEC OTBETA Ha 3a/IaHHE.

4. OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.
OT1meTka «5»:

- OTBET IOJIHBIN U MPaBUWJIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKa.
OtrmeTKa «4»:

- OTBET HEIOJIHbII UK TOMYIIEeHO He OoJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.
OT1merka «3»:
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- paboTa BBITIOJTHEHA HE MEHEE YeM HAIIOJIOBUHY, IOMYIIEHa OHA CYIIECTBEHHAs OIMIMOKA U IPU 3TOM JIBE-TPU HECYIICCTBCHHEIE.
OTMeTKAa «2»:
- paboTa BBITIOJIHEHA MECHBIIIE YeM HAIOJOBHHY WA COJCPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paborta He BbITONHEHA. [Ipu OIleHKE BBHIMOJHEHUS MUCHMEHHON KOHTPOJIBHOM PabOThI HEOOXOAMMO YYUTHIBATH TPEOOBaHUS €IMHOTO opdorpaduueckoro
pexKuMa.

5. OueHka TecTOBbIX PadoT.
TecThl, cocTosIMe U3 MATH BOMPOCOB MOXHO HCITOJIB30BaTh IOCIE M3y4eHUs Kakaoro marepuana (ypoka). Tect u3 10—15 BonmpocoB HCHoONb3yeTCs s
nepuoandeckoro kKoHtpoinsi. Tect uz 20—30 BompocoB HEOOXOAMMO UCHOIB30BATh AJIsi UTOTOBOTO KOHTpouid. [lpu omeHHBaHUM MCHONB3YETCs CIeAyIoLas
IIKaJIa: JUIsl TeCTa U3 TSTH BOIIPOCOB * HET OMUOOK — OICHKA «5»;
* 0JiHa OIIMOKA - OIICHKA «4»;
* IBC OIMMOKH — OIEHKA «3»; * TPU OIMUOKA —
OLICHKA 2.
s Tecta u3 30 BOmpocoB:
* 25—30 npaBUJIbHBIX OTBETOB — OLICHKA «5»; *©
19—24 npaBUJIbHBIX OTBETOB — OIIEHKA «4»;
* 13—18 npaBUJIBHBIX OTBETOB — OIIEHKA «3»; *
MeHbIlle 12 MpaBWIBHBIX OTBETOB — OIICHKA
«2».

Yueono-memoouueckuii komnaekm u 0onoinumenvHan Aumepamypa:

I'a6puensu O.C. Ilporpamma kypca xumuu i 8-11 kitaccoB 001eo0pa3oBaTeNbHBIX YUpPEXKIEHUN.-2-¢ u3., nepepad. U nomn.- M.: JIpoda, 2005.
labpuensu O.C. Xumus. 11 kiacc. ba3oBslii ypoBeHb: yueb. s 00meo0pa3oBar. yupexaeHuit. — 8 —e us., - M: lpoda, 2013. — 223c.
KykoBa I'.I"., SlkoBneBa T.A. W3 onbiTa pa3paboTKu MporpaMMbl Kypca XuMuu 6azoBoro ypoBHs// XKypHan «Xumus B mkone». -2007.- Ne7. — C. 36-42

B

Xumus (8 - 11 knace). Bupryansnas naboparopus. — Jlaboparopust cuctem mynbtumenua, Mapl' TV, 2004
IIpu opopmnenuu padoueit npozpammsl UCHONb3IO6AHBL CIEOYIOUUE YCI06HbIE 0003HAYEHUA NPU KNACCUPUKAUUL MUNOE YPOKOE:

. ypOK u3ydeHust Hoporo marepuaina (YNUHM);
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yYpoK npuMeHeHus 3Hanui u ymenuit (YII3V);
koMOuHHMpOBaHHbIN ypok (KVY);
ypok-cemuHap (YC);
ypok-koHbpepenius (YK); O  ypok-npaktukym (VII);
ypok KoHTpous 3HaHui (K).



Kanenoapno-memamuueckoe nnanupoeanue ypoKoe
xumuu ¢ 11 knacce (6azoeuwtit yposensv — 1 uac 6 neoenio — 34 u)
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TpeboBanust K ypOBHIO MOATOTOBKH YYaIINXCS

3aT0THEHHS
JJIEKTPOHAMH
SHEPIreTHUECKUX
YPOBHEH.

DNeKTpOHHAas
KIaccu(uKaIus
3JIeMEHTOB. S-, p-, d-, f-
ceMelcTBa.

YCTaHOBIICHHE
MPUYMHHOCIIECICTBEHHBIX CBSI3€H.
HNndopmannonHo-
KOMMYHHMKATHBHAA 1eSITEJIbHOCTD
[Mouck HyxHOI nHGOpManuK B
HCTOYHHUKaX pasHoro tuma. OtaeneHue
OCHOBHOH MH(pOpManuu OT
BTOPOCTETIEHHOMN

No Tun OCHOBHBIE YJIEMEHTEI Y4eOHO-METOINIECKOE
n/n Tema ypoka ypoka COJIepKaHus obecrieueHue.
oOrieyucOHbIC CICIIAANBHBIC
1 2 3 4 5 6 7
Tema 1. Cmpoenue amoma u nepuoouueckuii 3axon /|.1M.Menoeneeea (3 u)
1. Crpoenue aToma. KY Snpo u anekTpoHHas Ilo3naBaTenbHas 1eATENbHOCTD 3HaTh COBPEMEHHBIE MPEICTABICHUS O Tabmuie
000110uKa. DNEKTPOHBL, | OmpeeneHue CyIHOCTHEIX CTPOEHUH aTOMOB.
IPOTOHBI U HEHTPOHBL. XapaKTePUCTHK U3y4aeMOro 00beKTa,
2. CtpoeHue aToma KY OcHoOBHbIE TIpaBHIIa CpaBHEHHE, COTIOCTABIICHHE; 3HaTh CYIIHOCTh MOHATHS «AJIEKTPOHHASI Tabnuis!

opburanby, GopMbI opOHTAICH, B3aHMOCBSI3b
HOMepa YPOBHsI ¥ HEPTUH dJICKTPOHA. Y METh
COCTAaBJISATh 3JIEKTPOHHBIE (POPMYJIBI AaTOMOB.
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Ilepuonuueckuii KY Ilepuonuueckuii 3aKoH HNudopmanuonno- 3HaTe cMBICT 1 3HaUYeHue [leproanaeckoro [ICX5
3aKOH U 1 CTPOCHUEC aToOMaA. KOMMYHHMKATHBHAA JEeATEJIbHOCTH 3aKOHa, TOPU30HTAJIbHBIC U BEPTUKAJIbHBIC
Ileproxmaeckast DuU3HICCKUH CMBICIT Iouck HyXHOM HHDOPMALIHH B 3aKOHOMEPHOCTH U UX IIPUYUHBL. Y METh
HCTEM MOPSAIKOBOIO HOMEpPaA
cucrema PSA p MCTOYHMKAX Pa3HOro Tuma. IlepeBos J1aBaTh XapaKTEPUCTUKY 3JIEMEHTA Ha
XAMHAYECKUX 3JICMCHTA U . .
MH(OPMALIH 13 OZIHOH 3HAKOBOF ocHOBaHuH ero monoxenus B I1C.
snementoB JI.1. COBPEMEHHOC
Metencena B O CHCTEMBI B IpYTYIO (M3 TEKCTa B
TaOJIUIEI).

cBeTE CTpOCHHUA TeproaMdecKoro I1bI)
aToM 3akoHa. [IpuunHsbl OO0bsicHEHHE U3YUYEHHBIX

HU3MCHCHHUA MTOJIOXKCHHI Ha CaMOCTOSATEIHLHO

METAJUTHHECKUX 1 Mo100paHHBIX KOHKPETHBIX

HEMETAJINYSCKUX

N npuMmepax. OTKpeITHE

CBOWCTB B IIEPHOJaX U B UM

rpymax. J..MeHnaeneeBbIM epUOIUIECKOTO

TonoxkeHue Bogopoja B | 33KOHa. [epronndaeckuii 3aKoH B

TICXND. dhopmynuposke JI.11.Menneneesa

Tema 2.Cmpoenue eeuwyecmea (11 u)

Honnas cBs3b Ky WNonnas xmmmudeckas ITo3zHaBaTeibHAA AeATEIBHOCTH 3HaTh NOHATHUSA: HOH, HOHHAS XUMHUYECKas J.1. Monens HOHHBIX

cBsa3b. Katnons! n
AQHHOHBI.

Krnaccudukariys HoHOB.
VonHble KpuCTaUTNUECKHE
peuierku. CoiicTBa
BEIIECTB C THUM THIIOM
KPHUCTAJUTHIECKUX
pemneTox

Hcnonp30BaHue 2IIEMEHTOB IPUIUHHO-
CJIEJICTBEHHOTO W CTPYKTYPHO-
(hyHKIIMOHATIBHOTO aHAJIM3A.
HccnenoBanue HECTIOKHBIX PeaTbHBIX
cBs3el u 3aBucuMocteid. Co3anue
HJIeaIbHBIX MOJIeNIEll 0OBEKTOB.
dopMupoBaHue yMEHUI
3JIEMEHTapPHOTO MPOTHO3A.
PedaexcuBHas 1eATEJBHOCTD
CamoolieHKa, 00bEKTHBHOE
OIICHUBAHHE CBOMX yUESOHBIX
JIOCTUKEHUHN

CB$I3b, BEILECTBA HEMOJIEKYJIAPHOrO
CTpOEHUS. YMETh ONPENEIATh 3apsi HOHa,
MOHHYIO CBSI3b B COCJIMHEHHUSX, OOBSICHATD
IPUPOAY UOHHOM CBA3U.

KpHUCTaJUTHYEC-KUX
pemerok 2.KomnviomepHast
npesenmayus
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KoBanenTtHas Ky OnextpooTprunarensHo | [lo3HaBaTeabHas 1eSITEJbHOCTD 3HATh HOHSTHUS: ITEKTOOOTPHLIATETb-HOCTb. J.1. Moznenu aTOMHBIX
XHUMHYECKas CBA3b ctb. [lonsipHast n KoBaseHnTHas cBs3b, ee YMeTh onpeeNaTh KOBAJEHTHYIO (HOISIPHYIO | MOJIEKYJISIPHBIX
HCTIOJSIPHAS KOBATICHTHBIC | pa3HOBHIHOCTH 1 U HETIOJISIPHYIO) CBSI3b B COSAMHEHMSIX, KpHUCTaJTNYEC-KUX
cBs3U. Jlunons. MEXaHH3MbI 00Pa30BaHML. OOBSACHSTH IPUPOIY KOBAJIICHTHOH CBA3M. pemetok 2.KomnviomepHast
HonsprocTs DIEKTPOOTPHIIATENLHOCE. npesenmayus
CBAM M CreneHpb OKUCICHUS U
TOJAPHOCTH . BJICHTHOCTh XHMHYECKHX
monexystbl. O6MeHHBIit 351eMeHTOB. QOMEHHbII U OOHOPHO-
" . JIOHOPHO- aKyenmopHlil MexaHusmbl
R MexaHmva 006pa3z08aHs KOBANEHMHOU CEA3U.
06pasoBarA KOBANICHTHOM 3akon nocmosucmsa cocmasa 015
CBAZH. 6eujecmea MONeKyIAPHO20 CMPOEHUs.
MouekymsipHble U
aTOMHBIE
KPHUCTAJUTHUECKHE
pELIeTKH.
CBolicTBa BEIIECTB €
3TUMH  THUIIAMH
KPUCTATITIMYCCKUX
PEIIETOK.
Meramumueckas u | KY Meramnnueckas u ITo3naBaTeibHaA AeITEJIbLHOCTH 3HATh NOHATHS: METAJUIMYECKAS CBSI3b, J.1. Monenu
BOJIOPO/IHAS BOJIOPOJIHAs XUMHUUECKHE | Vcnonb30BaHUE 3JIEMEHTOB IPHYMHHO- | BEIIECTBA METAILTMYECKOTO CTPOCHHUS; METaITHIECKUX
CBSI3ML. CBSI3M. CJIC/ICTBEHHOTO 1 CTPYKTYpPHO- yMenb 00BACHATH TIPUPOY KpHCTAJUTHUEC-KNX
(DyHKIIMOHATLHOTO aHAHN3a. METAJUTMYECKOH CBS3H, ONPEACIITh peLETOoK, MOAEIU
METAJTHYECKYO CBS3b. monekyJst JIHK.
2. Komnwromep-nas
npesenmayus
Enunas npupona VII3Y Enunas npupona OnpezaeneHne CyIHOCTHBIX YMmeTs xapakTepu3oBath cBoiicTBa BemiectBa | . 1.Komnsromep-nas

XHUMHYECKOH
CBSI3H.

XHMUYECKUX CBSI3eH

XapaKTEPUCTHK U3Y4aeMOT0 00BEKTA;
CaMOCTOSITENIbHBIN BBIOOP KPUTEPHUEB
JUTSL CPaBHEHMSI, COMTOCTABJICHUS,
OIICHKH ¥ KJIacCH(UKAIIUN 00 BEKTOB

1o TUIy XUMHYCCKOM CBSI3H.

npesermayus
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8. CocraB BemectBa. | YUHM 3aKoH IMOCTOSHCTBA Ilo3HaBaTeabHAsS 1eATEJIbHOCTD 3HAaTh BEmeCTBA MOJICKYIISIPHOTO U . Tabmmma
CwMmecH. COCTaBa BCIICCTB. Hcnonb30BaHue 3J1IEMEHTOB IPUYMHHO- | HEMOJIEKYJISIPHOIO CTPOCHHUSL, 3aKOH
Bemecrsa CIIEICTBEHHOI'0 U CTPYKTYPHO- MOCTOSIHCTBA COCTaBa BEILECTB.
MOJIEKYJIAPHOTO 1 (GYHKUMOHAILHOTO aHANIM3A.
HEMOJNEKYISIPHOTO
CTPOCHHUS.
MonekynspHas
thopmymna. PopmynsHas
€IMHUIIA BEIIeCTBa.
MaccoBast 1 00bEMHas
JI0JIs1 KOMIIOHEHTA B
cMmecH. Pemenue 3anay.
9. I"azoo06pasnbie yC Tpu arperaTHbIx Ilo3naBaTenbHas aeATEJNbHOCTD 3HaTh NOHATHSA: MOJb, MOJISIPHAs Macca, . 1. Iloryyenue BogopoJa,
BEIIECTBA COCTOSIHUSA BOJBI. YMeHHe caMOCTOSTEIbHO U MOJIIPHBIH 00BEM. KHCJI0POJa, aMMHAKa,
OcobeHHOCTH CTPOCHHA MOTHUBHPOBAaHHO OPTaHU30BbIBATh VMeTh BHUHCIATH 00BEMHYIO JI0I0 YIJIEKHUCIIOTO ra3a, 3TUJICHA.
ra3oB. MonspHbIi CBOIO II03HABATENBHYIO JEATEIBHOCTD | koMIIOHEHTA B CMECH 2. Tabnuua
00bEM ra3000pasHbIX Hcnonb3oBaHue 31€EMEHTOB IPUYUHHO-
BCILECTB. CIIEZICTBEHHOTO U CTPYKTYPHO-
HpencraBurenn (YHKITHOHATIBHOTO AHANH3A.
ra3000pa3HbIX BEIECTB:
BOJIOPOJ, KUCIOPOJ,
aMMHAK, YTJIEKHCIIBII
ras, aTuieH. Ux
MOJy4eHHe, COOMpaHue,
pacro3HaBaHUe
10. | Ilpaktuyeckas VI IIpaBuna TeXHUKH JKcnepuMeHTAIbHbIE OCHOBBI YMeTb BHIITONHATh XUMUYECKHH 3kcriepuMeHT | [Ipaktiueckas padora Nel,
padota Nel. 0e30MmacHOCTH TIpH XUMMH. 10 pacloO3HaBaHUIO BOJOPOAA, KUCIOPOJIa, crp. 214
«[lomyuenue, BBINTOJIHEHUH PAaOOTHI. [IpoBeIeHIE XHMUYECKHX PEaKIIHil YTIEKHUCIIOTO Ta3a, aMMHaKa, STHJICHA.
coOupanue u Crioco0sI mosryueHus,
pacro3HaBaHUE cobupanus u
Ta30B» pacro3HaBaHUs Ta30B B
nabopaTopuu.
11. | XXugkue BemiecTBa KY Boga, eé ouonornueckas | ITo3HaBaTe/bHAsA AeATEIbHOCTH 3HaTh 3HaUEHUE BOJIbI, €€ PUMEHEHHE. . 1. O6pa31bl HAKUIH B
POJIb. YMeHne caMOCTOSTETIHHO H ‘YMeTh BBIUUCIIATH MACCOBYIO JOIIO JaifHUKe U TpyOax

IIpumenenue BOAbI.
JKéctkocTh BOJBI U
CrocoOsI e¢
yctpaHeHus. Kucibie
cosid. MuHepasbHble

MOTHBHPOBAHHO OpPraHN30BbIBAThH
CBOIO [T03HABATENBHYIO JIESATEIbHOCTD
Vcnionp30BaHue 2IIEMEHTOB IPUIUHHO-
CIIE€JICTBEHHOTO U CTPYKTYPHO-
(yHKIIMOHATIBHOTO

PaCTBOPCHHOI'O BEIICCTBA B CMCCH.

LEHTPAIBLHOTO OTOIIIICHUSL.
2. XKecTKOCTb BOJBI U
crocoOBI ee yCTpaHeHHs!.
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BOJIBI aHaIn3a.
12. | Tsepasle KY Kpucrammaeckoe u Ilo3naBaTenbHAasA AeATEJNbHOCTD ‘YMeTh BBIUUCIISATh MACCOBYIO JOJIO
BEIleCTBA amop(HOe cocTosHIE YMeHue caMoCTOSTENbHO U KOMIIOHEHTa B TBEPJOH CMECH.
BemecTBa. JKunkue MOTHBHPOBAHHO OPTraHN30BbIBATH
KPHUCTAJIIBI M UX CBOIO TTO3HABATEIBHYIO ACATEILHOCT
HCIIOJIb30BaHUE. Vcnionp30BaHue 31€MEHTOB IIPUYUHHO-
IIpumenenue CIIEJICTBEHHOTO U CTPYKTYPHO-
aMOpP(HBIX BEIIECTB. (hYHKIIMOHATILHOTO aHAIH3A.
13. | JducnepcHble Ky Onpenenecaue Ilo3HaBaTeabHAs 1eATEIbHOCTD 3HaTh onpeneNeHne M KIIacCH(PUKALINIO .
CHCTEMBI kiaccudukarms Hcnonb30BaHKUE 3JIEMEHTOB IPUUMHHO- | JTUCIEPCHBIX CUCTEM, IOHATUS «UCTHHHBIEY 1 | OOpasipl pa3InyHbIX
JIUCTIEPCHBIX CUCTEM. CIIEJICTBEHHOTO U CTPYKTYPHO- «KOJIJTOMIHBIE» pacTBOPbL. D dekr TuHnana. | JUCHEPCHBIX CUCTEM.
Hctunnble 1 (hyHKIIMOHAJIBHOTO aHAJIN3A.
KOJIJIOUAHBIE PACTBOPHI.
3HayeHHe KOJUIOUTHBIX
CHCTEM B JKH3HH
YeJIoBeKa.
14. | O600menue Mo VII3Y Ilo3naBaTenbHas 1eATEJNbHOCTD 3HaTh CTpOeHHe aToMa, Teoputo xumuuecko | JI. Ompenenenue tuna
TemaMm 1 m 2. YMeHue caMoCTOSTENIbHO U CBSI3H; KPUCTAILIMYEC-KOH
MOTHUBUPOBAHHO OPraHU30BbIBATH YMETh COCTABJIATh CXEMbI CTPOCHUSA aTOMOB, peH_IéTKI/I BCIICCTBA U
CBOIO ITO3HABATCJIbHYIO ACATCIbHOCTD O00OBSICHSITH npupony XUMHUYECKON CBS3H, OIIMCaHHue ero
Hcnonp30BaHME 371EMEHTOB NPUYNHHO- | 3aBUCHMOCTB CBOWCTB BEILECTB OT MX COCTaBa | CBOMCTB.
CIIEZICTBEHHOTO ¥ CTPYKTYPHO- U CTPOCHHUSI, OTIPEIIEIIATh BUJI XUMHUIECKOM
(hYHKIIMOHATIBHOTO aHAJIM3A. CBSI3U B COCTMHCHUSX.
Tema 3. Xumuuecxkue peaxyuu (10 u)
15. | IousTHE O KY Peaknuu, npotekaromue | [lo3naBaTeJbHAs HeATEILHOCTH 3HaTh, KaKHe MPOIECCH Ha3bIBAIOTCS . 1. [IpeBpaieHue cepsl
XUMHYECKOI 0e3 n3MeHeHUs cocTaBa | OmpejeaeHne CyIHOCTHEIX XMMHUYECKHMHU PEaKIMsIMH, B UeM HX CYTb, KpHUCTaJUTHUEC-KOH B cepy
peaxknuu. BEIIECTB. AJIOTPOMNHS, XapaKTePUCTHK U3y4aeMOT0 00BEKTa; TOHATHSA: AJIJIOTPOINSA, U30MEPUS, TOMOJIOTHSA, | TUIACTHYECKYIO.

Peaxuuu, naynue
0e3 u3MeHeHUs
COCTaBa BEIIECTB.

UIOTPOIHBIE
MOTU(DHUKAITAN
yrieposa, cephl,
tdocdopa, onoBa u
kucinopona. Mzomepus,
M30MEPBI, pEaKInuu
M30MepHU3aLnH.
IIpuunnbt
MHOTO00Opa3us
BEILIECTB: aJUIOTPOIIHS,
M30MepHsl, TOMOJIOTHSL.

CaMOCTOSATENbHBIA BEIOOP KPUTEPHEB
JUTS CpaBHEHHS, COMIOCTAaBIICHUS,
OIICHKH W KJIaCCU(UKAINU OOBEKTOB.
HNndopmanuonno-
KOMMYHHKATHUBHAas 1eTeJbHOCTh
[TepeBox naopManuy n3 OTHON
3HAaKOBOU CHCTEMBI B IPYTYIO
(cocTaBneHne CXeMBI); 1aBaTh
OTIpe/ieNIeH s, TPUBOANUTH
JI0Ka3aTeNnbCTBa

YIIIEPOAHBIN CKENET.

2. Mogenn Monexkyn
nOyTaHa u wm300yTaHa,
rOMOJIOTOB OyTaHa.
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16. | Kiaccudpukamnms Ky Peaxuuu, nayuiue ¢ Krnaccnbukanis XUMIYeCKHUX peaknuii | YMeTh ycTaHaBIUBATh MIPUHAJICKHOCTh JI. Peakmim oOMeHa,
XUMHYECKHUX HU3MEHEHHEM COCTaBa B HEOPraHUYECKON ¥ OPraHUYeCcKO KOHKPETHBIX PEaKIMi K pa3IMyHbIM THIIAM M0 | WAyIre ¢ 00pazoBaHUEeM
peaxuui, BEILECTB: pEaKInu XMMUH [0 PA3INYHBIM IPU3HAKAM. pasNUYHBIM TPU3HAKaM KIacCH(UKAINH. ocazka, ra3a u BOJBI
IPOTEKAOIIHX C COE/IMHEHUS], Knaccuukamus XuMudecknx peakuuii | 3HaTh TMOHATUSA:  TEIUIOBOW A dekT
N3MCEHECHHUEM pasioKeHu:, o TerioBoMy 3ddekry. Dk30- u peaxiu, TEPMOXUMHUYECKOC
COCTaBa BEIIECTB. 3aMeIIeHHs, OOMeHa. SHIOTEPMHIECKUE PEAKIIHH. ypaBHEHHE.

Peaxuun coenunenns, TepMOXMMHUECKUE YPABHEHHS
MPOTEKAOIIHE TIPH

MIPOU3BOJICTBE CEPHOM

KHUCIIOTBIL. DK30- U

SHIO0TEPMHUUYECKHE

peakuuu. TennoBoit

3(h(hHeKT XUMHUECKUX

peakuui.

Tepmoxumudeckue

ypaBHEHHS.

17. | CkopocThb Ky CxopocTb TOMOTeHHBIX | CKOpPOCTh XUMHYECKOU peakuy, €€ 3HaTh NOHATHS: CKOPOCTh XUMHUYECKON .

XMMHYECKUX H TCTCPOrCHHBIX 3aBUCUMOCTb OT PA3IMYHbBIX (JAKTOPOB. | PEaKL¥H, KaTaln3. 1. 3aBUCHMOCTh
peaxuui peakuuii. Biusanue 3aBUCUMOCTb CKOPOCTH XUMHUYECKON YMeTh 00BSACHATH 3aBUCHIMOCTD CKOPOCTH CKOpPOCTH pC€aKIMM OT

pa3IyYHbBIX (aKTOPOB
Ha CKOPOCTb
XUMHYECKOH peaKiuu:
TOPHPOJIBI 1
KOHIICHTPALHU
pearupyrommx
BEILIECTB, IUIONIAIN
COINPUKOCHOBEHHMS
pearupyrommx
BEILIECTB, TEMIIEPATYPHI,
KaTaJIu3aTopoB
IIpencraBnenue o
(epmeHTax Kak
OHMOIIOTHYECKHX
KaTaJn3aTopax
0EeJIKOBOH MPHUPOJIBL.

peaxImy OT KOHILIEHTPAIUH, 1aBICHNUS,
TEeMIIEpaTypBbl, IPUPOBI
pearupyronmx BeIecTs, INOMAIN UX
COTIPHKOCHOBEHUS M KaTaln3aTopa

XMMHYECKOH Peakiy OT pa3IuuHbIX
(baxTopoB.

KOHIICHTPAIMY U
TEMIIEPATYPBI
2. Tabnuma

JI. Ilonmy4yenue kuciaopona
pa3lloKEHUEM MEpOKCUa
BOJIOPOIA C II0- MOIIBIO
kartanm3zatopa (MnO2) u
CBIPOTO

KaTaja3bl
KapTodes
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ObparumocTh KY Obpartumsble 1 Ilo3naBaTenbHas AeATEIbHOCTH 3HaTh KIaccu(UKAIMIO XUM. Peakiuii Ioptper

XUMHUYECKHX HeoOpaTMbIe YcraHoBneHue (oOpaTtuMble 1 HeOOpaTUMBIE), TOHATHE Jle laTenwe, onopHbie
peaxKuuii. XUMHYICCKUC PCAKINN. NIPUYNHHOCIIEICTBEHHBIX CBA3CH, «XMMHUYECKOE PABHOBECHE» U YCIIOBUS €r0 KOHCIIEKTHI
XumMHIecKoe Xunieckoe HCCIIeIOBAaHNE HECJIOKHBIX peanpHpix | CMCEIICHHUA.

paBHOBecHE U PaBHOBCCHE. YCHOBHA | o IMOCTEi. YMeTb 0GBACHATS 3aBUCHMOCTD IOJIOKEHNUS

CIIOCOOBI €70 iﬁzf:::;oro Undopmamuono- XUMHYECKOTO PaBHOBECHS OT Pa3IMIHBIX

CMEIEHUS

paBHoBecus. [Ipunnun
Jle Ilatense.

KOMMYHHMKATHBHAs /1eTeIbHOCTD
[Tepenaua coneprkanus HHGOPMALIIH
aJIeKBaTHO MOCTaBJIEHHOH IeTTN

(akxTopoB.

19.

Posb Boabl B

KY

WctunHbie PacTBOPLI.

HNudopmanuonno-

3HATh HOHATHS: PaCTBOPLI, JJICKTPOJIUT U

J.1. O6pasust

XUMHYCCKUX MpoLeccax

PactBopenue kak
(U3UKO-XMMUICCKUIT
npoiiecc. SBnenus,
MIPOUCXOIAIIUE IPU

paspylieHue
KPHCTAJUTHYECKOI
pemérku, Tuddy3ns,
JIUCCOLMAIHS,
THJpaTals,
JIMCCOIHAITHS
JNIEKTPOJIUTOB B
BOJIHBIX PacTBOPAX.
Crenens
IIEKTPOIUTHYCCKOM
JIMCCOLMALIHH,
CuibHbIC U ci1abble
JIEKTPOIHTHI.

COJIK B CBETE TCOPUHN
SHCKT‘pOHI/ITH‘leCKOﬁ
JUCCOIMaIH.

PacTBOPEHUH BEIIECTB!

Kucnotel, ocHOBaHMS,

KOMMYHMKATHBHAasI
aeaTeJbHOCTh CaMOCTOSATEIIFHOS
CO3/IaHKE aJTOPUTMOB
IM03HABATEILHOU ICSITCILHOCTH
JUISl pelIeHns 3a/1a4 TBOPUECKOI0
Y TIOUCKOBOTO XapakTepa.
DopMynupoBaHUEe MOTYyUYESHHBIX
Cpena BOOHBIX pacTBOPOB:
KHCTasi, HeWTpaJibHas, IeJoYHasl.
I'uponu3 HEOPraHUYECKUX U
OpraHUYECKHUX COCIUHEHUM.
JKcHnepuMeHTAJTbHbIE 0CHOBBI
XHMHH.

[IpoBeneHne XMMHUYECKUX peakui
B pacTBOpax.

OrnpeneneHue xapakrepa cpebl.
WnaukaTopsl.

Booopoonvii nokazamens (pH)
pacmeopa.

T'unponus coneil. Peakuust cpeanbt
(pH) B pacTBOpax
TUPOJIU3YIOUINXCS COJIEH.
Ciydau Tuaposan3a
COJIEH.pe3yJIbTaTOB

HEDIIEKTPOIIUT, IIEKTPOIUTHYECKAsS
JUCCOLMALKS; TEOPUIO
JIEKTPOITUTUIECKON JUCCOLAALNH.
YMeTh onpenenaTs 3apsij noHa.

KPHUCTaJUIOTH]-

paros.

2.PactBOpeHue
OKpalICHHBIX BEIICCTB B
BoJe: cyibdara menu(ll),
MepMaHraHaTa Kajus,
xmopuna sxeneza(lll).

3. Tabnuma
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20. | T'moponu3 opraHUYECKUX U YUHM | [lonsatue «rugponus». | Kucnopomoconepskammue 3HaTh THIBI THAPOIU3A CONEH U JI. Paznuunsle cinyvau
Heopranuueckux BemecTs. Cpena I'maponus OpPraHUYECKHE COSANHEHHUS: OpPraHUYECKUX COEAUHEHUl. YMeTh THPOJIN3A COJIEH.
BOJIHBIX PacCTBOPOB. OpraHUYECKUX CIIOKHBIE HPUPBI, KUPHI, COCTaBJIATh YPaBHEHUSI THIPOIIH3A

BELIECTB. YIIIeBO/IBL. A30TOCONEPIKALLIE cone (1-s1 cTyneHs), onpenensaTh
bronoruieckas ponb | oy rapyyeckue coeaunenus: Genku, | X3PAKTEP CPEDL.
ruapomsa B I'uaponu3 opraHMuECKUX BEIIECTB,

OpTaHM3Me YeIOBeKa. Cro 3HAUCHHE

Peakuuu rupponusza B

MIPOMBIIIICHHOCTH.

I'mnponus conei.

Paznnunsle myTtn

TIPOTEKaHMs TUIPOIIN3a

COJIEH B 3aBUCMMOCTH

OT UX COCTaBa.

Jucconmanys BOIbIL.

Bonoponnsrit

MoKa3aTelb.

21. | OKHCIUTEIEHOBOCCTAHOBUTENIBHBIE KY CreneHb OKUCICHUS. HNudopmanuonno- 3HaTh MOHATHA: CTETIEHb OKHUCIICHUS, J.1.Peaxmus 3amerieHust

peaxIuu. Omnpenenenne CTENEHN | KOMMYHMKATHBHAS OKHCIIUTEIb U BOCCTAHOBUTEIIb, MeJIH KeJIe30M B pacTBOpPE
OKHCIICHHS DJIEMEHTOB | [1eATeIbHOCTh YMETh JaBaTh OKHCIIEHHE  BOCCTAHOBIICHHE; MEIHOTO KyTopoca
no Gopmyie OIpeiesIeHUs, IPUBOIUTh VMeTh onpenenars cTeneHs okucnenns | 2.11omy4enune Bogopona
coenunenus. [Tousatue | nokaszarenscrTsa. ITOMCK HYKHOM XUMUYECKHX 3JIEMEHTOB, OKHCIIUTENb U | B3aUMOJEACTBUEM
00 OKHCIIUTEIBHO- I/IHQ)opMauHI/I 10 3aJIaHHOM TEME B BOCCTAHOBUTEIIb. KHUCJIOTBI C TUHKOM.
HCTOYHHKAX Pa3IMIHOTO THIIA.

BOCCTaHOBUTEIBHBIX PediexcuBHas geAareabHocTh CaMo- 3. Tabnuma

peakmuax. OkucneHue 1 B3aMOIIPOBEpKa

¥ BOCCTaHOBJICHHE,

OKHCJINTETb U

BOCCTAaHOBHUTEITb.

22. | DnexTponus KY OnexTponus pactsopoB | Undpopmanuonuo- 3HAaTh NOHATHE «ANEKTPONIN3», YMETh 1.0nopHbIE KOHCIIEKTHI.

W pacIuiaBoB (Ha
npuMepe XJI0puaa
Hatpusi). [IpakTiueckoe
pUMEHEeHHe
3IIEKTPOIIH3A.

KOMMYHHMKATHBHAS /1eATeIbHOCTD
YMeHue pa3BepHyTO 00OCHOBEIBATH
CYXJICHHUA, 1aBATb ONPCIACIICHNA,
NPUBOANTH JOKA3aTEIbCTBA (B TOM
YHCIIe OT NPOTUBHOTO0). OOBsICHEHNE
N3Yy4YCHHBIX MOJIOXKEHUH Ha
CaMOCTOSATENIFHO MOJOOPaHHBIX
KOHKPETHBIX IPUMEPax

OTIpEeNIeNATh MPOILYKTHI SJICKTPOIIN3a

2.Komnviomep-nas
npesenmayus
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23. | IloBTopenue u YII3Y Crpoenne aroma, | [lo3HaBaTebHAA AeATEIbHOCTD 3HAaTh MOHATHA: XUMUYECKUI 3JIEMEHT, aToM, | JMIaKTHYECKHH MaTepHal
0000muIeHue BEILIECTBA, XUMHUYECKAs | VMeHHe caMOCTOSITEIbHO MOJIEKYJ1a, BEIECTBO,
o odmeit CBsI3b, OPraHM30BaTh CBOIO II03HABATENLHYIO DJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
XUMUH KpHUCTAJLTHICCKHUE NEATENbHOCTD OKHCJICHHS, BELIECTBA MOJICKYJISIPHOTO U
PELIETKH, THITBI ) (OT TIOCTAHOBKH Le/H 10 NoJTyderns i | HEMOJICKYIAPHOrO CTpoeHus, Knaccuukanys
XUMHUYECKHUX PEaAKIIH, OLIEHKH pe3ysTaTa XMMHUYECKHUX PEAKIUH C pa3INIHBIX TOUCK
CKOpPOCTh XUMHUECKUX 3pEHUSL.
peaxiuii, XuMH4IecKoe
paBHOBECHE U CITIOCOOBI
€ro CMCIICHHS,
THIIPOJIN3.
24. | KoHtponbHas K Ilo3HaBaTe/bHAA 1eATEJIBHOCTD KapTouku KoHTpONIbHOK
pabota Nel o CaMOCTOSITENLHOE CO3JaHHE paboTsl
00wed XumMuu aJrOPUTMOB TI03HABATENILHOM
JIESITETIBHOCTH AJIS peIIeHUs 3a/1a4
TBOPUYECKOTO U IIOMCKOBOTO XapaKTepa.
DopMynHpoBaHUE MOTYICHHBIX
pe3yIbTaTOB.
PeduiexcuBHas 1eATENbHOCTD
OOBEKTUBHOE OIIEHHBAHUE CBOMX
Y4eOHBIX TOCTHKEHUN
Tema 4. Bewecmea u ux ceoticmea (9u)
25. | Meransl YUHM INonoxenue Metanios B | MHGOPMALMOHHOKOMMYHMKATHUBHAS | 3HAaTh OCHOBHBIE METAJLIBL, UX 0OIIIe Komnvromepnas
[IC A.M.MenzeneeBa. | nesiresbHOCTb Briajienne OCHOBHBIME | CBOMCTBA. YMETh XapaKTepH30BaTh CBOICTBA | npesenmayus

Merananueckas CBS3b.
O6mue puznueckue
CBOICTBA METAJIJIOB.
XuM. CBOMCTBa
METaJIJIOB.

BUJIAMH ITyOJIMYHBIX BBICTYIUICHHN
(BBICKa3bIBAHUE, MOHOJIOT, TUCKYCCHSI,
MOJIEMHUKA), CIIEZIOBAHUE dTUUECKUM
HOPMaM U MPaBUIIaM BEJICHUSI THAIora

METaJJIOB, ONIUPAasCh Ha MX noJsoxkeHue B [1C
U CTPOCHHE aTOMOB.

. 1. O6pasubl MeTauIoB U
UX CIUIAaBOB
2.B3auMoieii-cTBrE Keres3a
c cepoil.

3.T'opeHune maruus B
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BsaumoneiictBue ¢
MPOCTBIMH U
CIIOXKHBIMHU
BemecTBamMu. OOIIIHe
CIOCOOBI TOTYyYEeHHUS
MeTamios. ITousarue o
KOPPO3HH METAJLIOB,
CIIOCOOBI 3aIUTHI OT
KOpPpPO3HHU.

CriaBbl.

(muctryTa)

PeduexcuBHasi 1eATEJbHOCTD
YMeHue COOTHOCUTh NPHIIOKEHHBIE
YCHUJIHUSL C TIOTY4E€HHBIMU
pe3ysbTaTaMH CBOCH AEATEIHHOCTH.
CamMo- 1 B3aMOINpOBEpKa

KHCIIOpO/IE.

4. BzaumoelicTeue
IEJIOYHO3EMENBHBIX
METAJIJIOB C BOJIOM.

5. BzaumoneiictBre
HATPHS C ITAHOJIOM, IIMHKA
C YKCYCHOU KHCIJIOTOH.

6.B3anmoeii-cTBrE MEIN C
KOHIIEHTPUPO-BaHHOM
A30THO KHCIOTOH.

7. PesynabTarel KOppO3UH
METaJUIOB B 3aBUCHUMOCTH
OT YCJIOBUH €€ NPOTEKAHUS

26.

HewmeTtamibr

KY

[TonoxeHne HEMETAILIIOB
B Ilepuoauueckoit
CHCTEME XMUMHYCCKUX
anemeHToB /1. U.
Menneneesa.
CpaBHuUTENbHAS
XapaKTepUCTHKA
rajoreHoB Kak
HanOoJIee TUINYHBIX
IpeJIcTaBUTeNIeH
HEMETAaJIJIOB.
OKHUCIIUTENbHEIE
CBOIICTBA HEMETAIJIOB
(B3amMoeiicTBHE C
MeTallaMUu U
BOJIOPOJIOM).
BoccranoButenbHbIe
CBOICTBAa HEMETAIJIOB
(B3ammopencTBIE C
Ooitee
AIEKTPOOTPHUIATESITLHBI
MU HEMETAJIJIAMH).

Bnaropozu{},le Trasbl.

Ilo3HaBaTeabHAs AeATEIbHOCTh
OnpezeneHne CyIHOCTHBIX
XapaKTePUCTHK U3y9aeMOT0 00BEKTa;
CaMOCTOSTENFHBIN BBIOOP KPUTECPHUCB
JUTSL CPaBHEHHSI, COMTOCTABJICHUS,
OIICHKH ¥ KJIaCCH(UKAIIUN OOBEKTOB.
HNndopmannonHo-
KOMMYHHMKATUBHAS eSITEILHOCTh
YMeTh naBath ONMpeeiCHus,
MIPUBOJIUTH JTOKa3aTenbcTBa. [louck
HY>XKHOH HH(OpMAIIH MO 3aJaHHON

TEMC B UICTOYHHKAX PA3JIMYHOIO THUIIA.

PeduiexcuBHas 1eATENbHOCTD
Camo- 1 B3aMOIIpOBEpKa

3HaTh OCHOBHEIC HCMCTAJJIBI, HUX CBOMCTBA.

YMeTb XapakTepHu30BaTh CBOMCTBA
HEMETaJIJIOB, OMUPAsACh HA UX IOJ0KEHHUE B
[1C. 3HaTh 007aCcTH IPIMEHEHHS
6IIaropoiHBIX Ta30B.

J. Konnexuus o6pa3uos
HEMETaJlIOB
Komnviomepnas
npesenmayus
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27. | Kucnorst yC Kucnorst HUHpopManHOHHOKOMMYHMKATHBHAs | 3HATh KJIacCU(HUKANNIO, HOMEHKIIATYPY Komnvromepnas
HEOpraHU4YeCcKUe U AeAITeIbHOCTh YMETh 1aBaTh KHUCJIOT, yMETh XapaKTEpU30BaTh UX CBOMCTBA. | npesenmayus
OpraHUYEecKHe. oInpeneNneHusi, IPUBOAUTh JL. 1. UcneITanue pacTBOPoB
Knaccudukarus JloKazarenbcTBa. [Touck HyKHOM KHCIIOT HHIUKATOPaMH. 2.
KHCJIOT. XUMHUYECKHE HHQOPMALINH 110 3aJaHHOH TeMe B BsauMoeiicTBre COMSHOM
CBOMCTBA KHUCIIOT: UCTOYHHUKAX Pa3IMIHOTO TUIA. KMCJIOTBI M PacTBOpA
B3aMMO/JIEICTBHE C PeduekcuBHasi 1eATEJbHOCTD
METaJIaMH,

OCHOBHBIMU OKcHuamy, | CaMmo- U B3aUMOIIPOBEpKa YKCYCHOH KHCIIOTBI C

OCHOBAHHSIMH, COJISIMH, MeTaulaMu.

CMpTAMH. 3. BzanmozeiicTue
COJIIHOM KUCJIOTBI U
pacTBOpa yKCYCHOM
KHCJIOTBI C OCHOBAaHHSMH.
4. B3aumoneiicTaue
COJIIHOM KUCJIOTBI U
pacTBOpa yKCyCHOH
KHCJIOTHI C COISIMU

28. | OcHoBaHusA yC OcHoBaHus Ilo3naBaTenbHas 1eATEJNbHOCTD 3HaTh KIacCU(UKAINIO, HOMEHKIIATYpy Komnvromepnas
HEOpraHMYEeCKHe U OmnpeienieHre CyNHOCTHBIX OCHOBaHHH, yMETh XapaKTepHU30BaTh UX npesenmayus
OPTaHMIECKHUC. XapaKTEPHUCTUK U3y4aeMOro 00BEKTa; CBOHCTBA. JI. 1. Ucmbitanue
KJIaCCI/I(I)I/IUKaI.[I/IH CaMOCTOSTENbHBIH BEIOOP KPUTEPUER PacTBOPOB KHUCIIOT,
OCHOBaHHH. . 9
Xuvmueckue coficrsa | AW CPABHEHHS, CONOCTABIICHHS, OCHOBaHMH U coeit
HEOPraHHYECKHX OLIEHKH U KJIacCU(PHKALNH OOBEKTOB. HMHAWKAaTOpaMH
OCHOBAHUIA: NndpopManmoHHOKOMMYHUKATHBHAS 2. TIlomydeHue U CBOWCTBa
B3aUMOJEICTBUE C AeATEJBbHOCTh YMETh 1aBaTh HEPaCTBOPUMBIX
KHCJIOTaMH, OTIpeZieTIeHus], IPUBOANTD OCHOBAHUIA.

KHCJIOTHBIMHU OKCHIAMU
" coysiMu. Paznoxkenne
HEPACTBOPUMBIX
OCHOBaHUH.

JlokazarenbeTBa. [Touck HyKHOM
nH(popManuH 1o 331aHHOH TEME B
HNCTOYHHKAX PA3JIMYHOIO THIIA.
PedaexcuBHasi 1eATEJBHOCTD
CaMo- 1 B3aMONpPOBEPKa




Xumus, 11 knacc

29. | Comn KY Crpoenue, HNudopmanuonuo- 3HaTh KIIacCH()HUKAIIHIO, HoMeHKatypy | . 1. O0pasis! mpupoIHBIX
HOMCHKJIAaTYypa, KOMMYHHKAaTHBHAaA J1eATeIbHOCTH COﬂeﬁ, YMETH XapaKTECPpHU30BaATh UX CBOIiCTBa. MHWHEPAJIOB, coepKaImmnx
KiIaccuuKaIus u VMeThb JaBaTh ONMpeIeeHHUs, XJIOpUA HATpHA, KapOOoHAT
CBOWCTBA COJIEN. NPUBOUTB J0OKa3aTesbeTBa. ITonck KanpLust, ocdar Kaublus
Kucnsre, cpemaue u HYKHO HH(OPMALIHH TIO 3a1aHHO U THIPOKCOKapOO-HAT MEIU
OCHOBHBIC COJIH. TeMe B HCTOUHHKAX PA3THTHOTO THIA. D).  2.l'amenue  combI
Baxwueiimue ykcycoM. 3.KadyecTBeHHBIC
PeduexcuBHast 1eATEJbHOCTD
TIPEICTaBUTENN 3TOTO Camo- 11 B3aMMOTpOBEpKa peakuMu Ha KaTHOHBI U
KJacca. aHnoHsl. 4. Tabnuma
30. | I'enetnueckas VII3Y ITonsarue o XHUMHYECKHE CBOMCTBA OCHOBHBIX 3HaTh BakKHEHIIWE CBO¥cTBa W3ydeHHBIX | Tabmuma
CBSI3b MEXIY TCHETHYECKOM CBA3W U KJIACCOB HEOPTAaHNYECKHAX COCTUHEHHI | KJIACCOB HEOPTaHMICCKUX COCIUHCHUH.
KJIaccaMH TCHETUICCKUX PsllaX B Knaccupukammst ©w  HOMEHKIATypa
HEOPTaHIMYECKUX U HEOPraHUYECKON XUMHH. | OPraHMYECKUX COEIMHEHHUI
OPTaHMYECKUX I'eneTnueckue psbl
COeTMHEHHT MeTajjia ¥ HeMeTaa.
I'eneTnueckue psabl
OpPTaHUYECKUX
COEIMHEHU.
31. | O6obmenue u VII3Y Cucremaruzanus IMo3HaBaTe/IbHAS IEATEILHOCTD 3HaTh OCHOBBI KJIaCCH(DHUKALIUN U JuaakTuaeckuii MaTepuan
CHCTeMaTH3aIus MaTepHala Imo TeMe CaMOCTOSITETLHOE CO3JIaHKE HOMEHKJIATYPBI HEOPTAaHNYECKUX B-B. 3HATH
3HAHHM O «Heoprannueckue AIrOPUTMOB N103HABATENLHOM Ba)KHEWIIIME CBOMCTBA U3YUYEHHBIX KJIACCOB
HEOPTraHMYECKUX BewectBay. OTpaboTka | jnegrensnocTu s pelleHus 3a1a4 COEIMHEHUI. YMETh COCTaBIATh YPaBHEHUS
BelllecTBax TEOPETUYECKOTO TBOPYECKOTO M IOMCKOBOTO XapakTepa. peakuuii B nvonHom Buze u OBP.
MaTepraHa B pamkax DopMyIUpOBaHHE OTYUYEHHBIX
JTAHHOU TEMBI. peayIHTATOB,
PeduiexcuBHas 1eATENbHOCTD
OOBEKTUBHOE OIICHHBAHUE CBOUX
Y4eOHBIX TOCTH)KEHUN
32. | KonrponbsHas K IMouck HyxHOM nHGOpMaINH 1O KapTouku KoHTpOAbHOI
pabota Ne2 mo 3a/JaHHOH TeMe B HCTOYHHUKAX paboTsl

TeMe «BemniecTsa n
HX CBOMCTBa»

Pa3JIMYHOTO THUIIA
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33. | Ilpaktudeckas yiI IIpaBuna TexHUKH Ilo3naBaTenbHas AeATEIbHOCTH 3HaTh ocHOBHbIC NpaBmia Th, kauectBennsie | IpakT. pabora Ne2
pabota Ne 2. 6e30macHOCTH NIpH VYMeHHe CaMOCTOSATENBHO U peaKiMy Ha XJIOPHUIbI, CYIbBaThl, aleTaT-uOH
«Pemenue BBIIIOJIHEHUHU JJAHHOH MOTHBHPOBAHHO OPTaHU30BaTh CBOIO 1 FOH aMMOHHSL.
9KCTIEPUMEHTAIIBH pabotsl. KauecTBeHHbIE | MO3HABATENBHYIO IESTENBHOCTb. YMeTb OIpEeNIITh 110 XapaKTePHBIM
BIX 337124 Ha PEaKIuH. Hccnenosanue peanbHbIX CBA3EH U CBOMCTBAM GEIIKH, TIIOKO3Y, [IHLCPHH.
UJECHTH(PUKALHIO 3aBucuMocTei. Opranuzamnus u
OPraHUYECKUX U MPOBEIICHHUE
HEOPTraHUYECKUX y4eOHOMCCIE0BATENECKON pabOoTHI
COCANHEHUI
34. | Pe3epBHoe BpeMsi Hndopmanuonno-

O060061IEHNE 1
CHUCTeMAaTH3aIHs
3HaHUU 1O KypCy
oO01eit n
HEOPTraHUYEeCKOU
XUMUHU

KOMMYHHMKATHBHAS /IeITEeIbHOCTD
[Mouck HyxHO nHpOpMaLUK 1O
3a/IaHHOM TeMe B HCTOYHHKAX
Pa3IMYHOTO THIIA.

OT/eJIeHHE OCHOBHOM MH(pOpPMAIIUH OT
BTOPOCTENEHHO, KPUTHYECKOE
OLICHUBAaHHE JOCTOBEPHOCTH
MOJTy4eHHOW MH(pOpMALNH, Tepeaada
coJiepkanus HH(pOpMaIK aeKBaTHO
MIOCTaBJICHHOM IIen




Xumus, 11 knacc


http://www.tcpdf.org

		2021-03-13T13:04:13+0500




