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Pabouas nporpamma no xumuu 171 11 knacca coctaBiieHa Ha OCHOBE CIIEIYIOLIMX HOPMATUBHBIX TOKYMEHTOB:
- [IpumepubIe mporpamMmbl 0 y4eOHBIM npeaMeTam (Xumus. 8-11 kinaccer);

- ABTOpCKas mporpaMma Kypca Xumuu Jitst ydamuxcst 8-11 kimaccoB o6meodpasoBaresbhbix mkoi aBropa O.C. I'abpuensina (rox uzganus -2008).

1. . INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IIPEJIMETA

JIMYHOCTHBIC PE3VILTATHI:

- B IEHHOCTHO-OPHUEHTAMOHHOM c(hepe — TyBCTBO TOPJOCTH 32 POCCHICKYI0 XUMUYECKYIO HAYKy, TYMaHHU3M, OTHOILICHHE K TPY.Y,
LEJICYCTPEMIICHHOCTD;

MeranpeaMeTHbBIE PE3YILTAThI:

- CTOJIb30BAHNE YMEHHUI U HABBIKOB Pa3IMYHBIX BUOB IO3HABATEILHON AEATEIbHOCTH, IPUMEHEHHUE OCHOBHBIX METOJIOB MTO3HAHUS (CUCTEMHO-
MH(OPMALIMOHHBIN aHAIN3, MOJIETUPOBAHUE) JUISl U3YUEHUSI pAa3JIMUYHbBIX CTOPOH OKPYXKarolle 1eiCTBUTENbHOCTH;

- HCTOJIb30BaHNE OCHOBHBIX MHTEJICKTYAIbHBIX ONepaluii: popMynupoBaHue IMIIOTe3, aHAJIN3 U CUHTE3, CpaBHEHUE, 00001IeHNe, CHCTeMaTH3aIus,
BBISIBIICHHE IPUYNHHO-CIICICTBEHHBIX CBS3€1, IOMCK aHAJIOTOB;

- YMEHUE TeHepupoOBaTh WU U ONPEEIATh CPEICTBA, HEOOXOAUMBIE IS MX Pealn3allny;

- YMEHHE ONpPEeNsITh LIeIH U 3a/1a4M JIeATEIbHOCTH, BBIOMPATh CPECTBA pean3aliy LIEeJIU U IPUMEHSTh UX Ha IPAKTUKE;

- HCTOJIb30BAHUE PA3IMYHBIX HCTOYHHUKOB JJIS TIOJIYyYE€HUS] XUMHUECKOW HHPOpMAaLIUK.

IIpeaMeTHBIC Pe3YAbTAThI:

Yuanuecsi B pe3yJjibTare YCBOCHHUS pPa3jiesia J0/:KHbI 3HATH/IOHUMATD:

e gadicHelue Xumudeckue NOHAMuUL: BE€IICCTBO, XUMHYSCKHI 3JICMEHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHAA aTOMHAs U MOJICKYJIApHasA MaCChbl, HOH,
AJUIOTPOIIHNA, U30TOIIbI, XUMHUYCCKAA CBA3b, 3JICKTPOOTPUIATCIIbHOCTD, BAJICHTHOCTD, CTCIICHL OKUCJICHUS, MOJIb, MOJISIpHAA Macca, MOJ'IHpHLIfI
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00BEM, BelecTBa MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS, PACTBOPBI, AJCKTPOJIUT U HEAIEKTPOJIUT, SJIEKTPOJIUTHICCKAS TUCCOIIAALINS,
OKUCJIUTEh U BOCCTAHOBUTEb, OKUCIICHHE U BOCCTAHOBJICHHE, TETUIOBOM 3 (HEKT peakiiuu, CKOPOCTh XMMHUECKOHN peakiluy, KaTallus,
XUMHUYECKOE PaBHOBECHE, YIVIEPOAHBIN CKelleT, PYHKIIMOHAIbHAS TPYIIA, H30MEPHsI, TOMOJIOTHS;

e OCHOBHblE 3aKOHbI XUMUU: COXPAHCHHE MACChl BEIIECTB, TOCTOSIHCTBA COCTABA, MIEPUOANUECCKUN 3aKOH;

*  OCHOBHblE Meopul XUMUY: XUMUIECKOHN CBSI3H, dJICKTPOJIUTUUECKON JTUCCOIMAIIIH, CTPOSCHUS OPTaHUYECKUX COCTMHCHUH;

e BadiCHellwiUe ewecmead U Mamepuaisbl: OCHOBHBIE METAJIIbI M CIUIABBI; CEpHAsi, COJIIHAS, a30THAS M YKCYCHAs KUCJIOTHI; MIEN0YH, AMMHAK,
MUHEpaJIbHbIC YI0OPEHUS, METaH, dTHJICH, alleTUJICH; OCH30JI, TAHOJI, )KUPBI, MbIJIa, TJIFOK03a, cCaxapo3a, KpaxMmaJ, KIeTuyaTka, OCIKH,
HCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

yMeThb:

Ha3bIBaTh U3yYEHHBIEC BELIECTBA 10 «TPUBHAIBHON» U MEXKIYHAPOIHON HOMEHKIIATYPE;

ONPEIEIAT: BAJICHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUYECKUX 2JIEMEHTOB, TUIl XMMUYECKOU CBS3H B COCMHEHUSX, 3aps]l HOHA, XapaKTep
Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, OKUCIUTEIb U BOCCTAHOBUTEIIb, IPUHAIEKHOCTD BELIECTB K Pa3JIMYHbIM Kjaccam
OPraHNYeCKUX COCTMHECHUM;

XapaKTepu30BaTh: IEMEHTHI MaJIbIX EPUO/IOB 10 UX nosioxkeHuto B [lepuoanueckoit cucreme /I.M1. Menneneesa; o01mune XuMu4eckue
CBOMCTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX M OPTaHUYECKUX COEANHEHUI; CTPOCHUE U XMMUYECKHE CBOMCTBA
M3YYEHHBIX OPTraHUYECKUX COCAVHECHUM;

OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; MPUPOAY XUMUUYECKOM CBSI3U (MOHHOW, KOBAaJIEHTHOM, METAININYECKOM ),
3aBHCUMOCTh CKOPOCTH XMMHUYECKOH peaKkIuK U MOJI0KEHUI XUMHUYECKOT0 PAaBHOBECHSI OT Pa3InYHbIX (DaKTOPOB;

BBIITOJIHATh XUMUYECKUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEUIINX HEOPraHUYECKUX M OPraHMYECKUX BEIECTB;

MIPOBOJIUTH CAMOCTOATENbHBIN MOMCK XMMUYECKON HH(OPMAIINH € UCTIOJIb30BAaHUEM PA3IMYHBIX HICTOUHUKOB (HAYYHO-TIONMYJISIPHBIX M31aHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCMOIb30BaTh KOMIIbIOTEPHbIE TEXHOJIOTUH JIJIsl 00pabOTKH U Mepeiadll XUMUYEeCKON
uHbopMaluu | e€ MPEACTaBICHUs B pa3InYHbIX (hopMax;

HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOH 1€ATEIbHOCTH U MOBCEAHEBHOM )KU3HU JIJIS:

O0OBSICHEHHSI XMMUYECKUX HBHGHHﬁ, MPOUCXOAAIIUX B IPUPOJL, 6BITy H Ha ITPOU3BOACTBE,

e OIpCACTICHUA BOSMOXHOCTU IMMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIOBUAX U OLICHKU UX HOCHGHCTBHﬁ;
9KOJIOTMYCCKHU I'paMOTHOI'O MOBCACHUA B Oprncanmeﬁ cpeac;

OIICHKHU BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUA Oprncafomeﬁ Cp€abl HA OPraHu3M 4Y€JIOBCKa U JPYTUC )KUBBIC OPTraHU3MBbI;
0e30I1acHOro O6paH_[CHI/I$I C T'OPHOYUMHU U TOKCUYHBIMHU BCIICCTBAMU, J'Ia60paTOpHBIM O60py210BaHI/ICM;



e IIPUTOTOBJIEHHS PACTBOPOB 33/laHHON KOHILIEHTPALMH B OBITY ¥ Ha IPOU3BO/ICTBE;
e KPUTHYECKOW OLIEHKHU JIOCTOBEPHOCTH XUMHUUECKON MH(POPMALINH, IOCTYMAIOMIEH U3 pa3HBbIX HCTOYHHUKOB.

2. . COOEP)KAHUE YYEBHOI'O ITPEJIMETA

Tema 1
Crtpoenue aTomMa u nepuoandeckuii 3axou J[. U. MenneseeBa (3/6 1)

OCHOBHBIE CBEJJEHUSA O CTPOCHUHU aTOM a. SAapo: NpoTOHBI U HEUTPOHBI. M130TONBL. DJAEKTPOHBL. DIEKTPOHHAS 000I0YKA.
DHepreTudeckuii ypoBeHb. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO IEPHOO0B MEePHOANIecKoi cuctems! 1. U.
MemnpeneeBa (mepexoaHbix 31eMeHToB). [ToHsTHe 006 opOuTaNsIX. S- U p-opOUTaIN. DIEKTPOHHbIE KOH(PUTYpAIIUN ATOMOB XUMUYECKHX JIEMEHTOB.

[Tepuoaunueckuit 3axkon [ U.MenngeneeBa BcBeTe yueHUus o cTpoeHuUuU atoMa. Orkperrue . 1. MenneneeBbim
MEPUOINYECKOTO 3aKOHA.

[Teproanueckas cucrema xumuueckux aaemeHToB Jl. Y. Menneneesa - rpaguyeckoe 0ToOpakeHUe NepruoinyecKoro 3akoHa. GU3NYecKuil CMbICI
MOPSAAKOBOTO HOMEpA 3JIEMEHTA, HOMEPA MEPUOIA U HOMEPA TpyNIibl. BaleHTHBIE 2JIeKTPOHBI. [IpuurHBI U3MEHEHUS CBOMCTB 2JIEMEHTOB B IIEPUOJAX U
rpynnax (TJaaBHBIX HOATPYIINAXx).

[TonoxeHnne BOAOPOA B IEPUOANUECKON cUCTEME. 3HAYEHUE TIEPHUOINYECKOT0 3aKOHA U IEPUOUUECKON CUCTEMbBI XUMHUYECKUX 351eMeHToB . 1.
MenpeneeBa [uisl pa3BUTHS HAYKW U IOHUMAaHUS XUMUYECKOW KapTUHBI MUPA.

JemoncTpanuu. Paznnunsie GopMbl IeproanYecKoi cucTeMbl XuMuaeckux anemeHToB [I. M. Menneneena.

JladopaTropublii onbIT. 1. KoHCTpynpoBaHue nepuogudeckoil TabIuIlbl 2JIEMEHTOB C UCIIOIb30BAHUEM KapTOUEK.

Tema 2
Ctpoenue BemectBa (14/26 )

MounHas xumuuyeckas cBs3b. Karuonsl u annonsl. Knaccuduxanus nonos. Monnsle kpuctaminueckue pemeTku. CBOWCTBa BEIIECTB C
9TUM TUIIOM KPUCTAJUIMYECKHUX PEIIECTOK.

KoBaneHTHasd XuMuuYecKas CBs3b. DIEKTPOOTpULIATENbHOCTD. [lospHas n HenoaspHas KoBajleHTHbIE CBs3U. Junons. [lonaspHocTs
CBSI3M U MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-AKIIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBS3U. MOJEeKyIsipHbIE U aTOMHBIE
KpUCTaJIIIM4ecKHe pemeTkd. CBONCTBA BEIIECTB ¢ ’TUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Mertanauueckas XuMuuyeckas ¢B 3 b. OCOOEHHOCTH CTPOSHHS aTOMOB METaNIOB. MeTayinyeckasi XMMUYECKasi CBSA3b U



MeTajuIn4yecKas Kpucrauimyeckas pemerka. CBONCTBA BEIIECTB C STUM TUIIOM CBSI3U.

BonopoanHas xumMmuueckas B3 b. MeXMOJIEKYIIpHAs U BHYTPUMOJICKYJISIpHAS BOJOPOHAS CBSA3b. 3HAUCHNE BOJOPOJHON CBS3U IS
OpraHu3alUK CTPYKTYp OMOIIOIUMEPOB.

ITonuwme p bl [lnacTMacchl: TEPMOIIIACTHI U PEAKTOILIACTBI, X MPEICTABUTENN U IPUMEHEHHe. BookHa: mpupoIHbIe (pacTUTENbHBIC U
KMBOTHBIC) U XUMUYECKUE (UICKYCCTBEHHBIE U CUHTETUYECKHUE), X MIPEJCTABUTENN U IPUMEHEHHE.

Nazoo0pa3Hoe cocTOAHHUE BeIecTBa. TpuarperaTHeIX cOCTOSHUS BOAbI. OCOOEHHOCTH CTPOCHHS T'a30B. MOJIIPHBIN 00beM
ra3000pa3HbIX BEIIECTB.

[Tpumeps! ra3000pa3HBIX MPUPOJHBIX CMECEH: BO3yX, MPUPOIHBIN ra3. 3arps3HeHune aTMocdepsl (KUCIOTHBIE JOXKIH, ITAPHUKOBEIN A (eKT) u
0oprOa c HUM.

[IpencraBurenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIEKUCIbIN Ta3, aMMuUak, 3TWiIeH. VX nomyyeHue, coOupaHue U paclio3HaBaHUE.

XKXunkoe coctossHue BemecTsa. Boxa. [lorpebieHne Boasl B ObITY M Ha IPOU3BOJACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

MuHepasibHbIE BOJIbI, X UCIIOJIb30BAaHUE B CTOJOBBIX M JICUCOHBIX IIETISX.

Kunkue KpuCTaIbl U UX IPUMEHEHHE.

TBepnoe cocTossHUE BellecCTBa. AMophHBIE TBep/bIe BEIECTBA B IPUPO/IC U B )KU3HU UEIIOBEKA, UX 3HAYCHHUE U IPUMEHEHUE.
Kpucrannuueckoe cTpoeHHE BEIIECTBa.

HucnepcHble cucTe M bl [lorsatue o nucnepcHbix cuctemax. JlucnepcHas ¢asza u qucnepcroHHas cpeaa. Knaccudukanus aucrnepeHbIx
CHCTEM B 3aBHCHUMOCTHU OT arperaTHOr0 COCTOSIHMSL JUCTIEPCHOM Cpe/ibl U TMCIIEPCHOHHOMN (a3bl.

['pyOoaucniepcHble CUCTEMBI: IMYIBCUH, CYCIIEH3UH, a3PO30JIH.

ToHKkoAKCIIEpCHBIE CUCTEMBI: TeJIN U 30J1H.

CocTtaB BemecTBa U CM e c e . BerecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH IMOCTOSIHCTBA COCTAaBA BEILIECTB.

[ToHsiTHE «10» U ee Pa3HOBUIHOCTH: MAccoBas (J10JIs1 2JIEMEHTOB B COETUHEHUH, JI0JISl KOMIIOHEHTA B CMECH - J10JI1 IPUMECEH, 10J1s
PacTBOPEHHOIO BELIECTBA B pacTBOpe) U 00beMHas1. J{oist BbIXO/1a MPOIYKTa PEAKIIUU OT TEOPETUYECKH BO3MOMXKHOTO.

JemoHcTpanuu. MoJiens KpUCTAIIMYECKON PelIeTKH XJiopuaa HaTpust. OOpa3iisl MUHEPAJIOB ¢ MOHHOM KPUCTANTMYECKOM peleTKON: KalbluTa,
ranuTta. Moenu KpUCTaJUIMYECKUX PEIIETOK «CyXOro Jibja» (WM HoAa), anMasa, Tpaduta (niam kBapua). Moaens monekynsl JJTHK. OGpasisl
actMace (penonoGpopmanbaeruIHble, MOJINYpPEeTaH, MOIUITHIIEH, TOIUIPOIUICH, MOIUBUHUIXJIOPUT) U U31eius u3 HuX. OOpasibl BOJIOKOH
(mepcTh, MK, alleTaTHOE BOJIOKHO, KAaIIPOH, JIaBCaH, HEIMIIOH) U u3nenus u3 Hux. O0pa3ipl HeOpraHMUeCKUX MOJIMMEpOB (cepa IiacTHueckasi, KBapil,
OKCH/I aITFOMUHHSI, IPUPOIHBIC ATFOMOCHIINKATHI). MoJienb MossipHoro 00beMa ra3oB. Tpu arperaTHbIX cOCTOSTHUS BObI. OOpasiibl HAKUIY B YaiTHUKE
U TpyOax LEeHTpaIbHOTr0 OTOMIeHHs. JKeCTKOCTh BOJIBI U CIIOCOOBI ee ycTpaneHus. [IpuGopsl Ha ®KUAKUX KpucTaiuiax. OOpasibl pa3mudHbIX
JUCTIEPCHBIX CUCTEM: dMYJIbCH, CYCTIEH3HH, adpo30Jiei, reneid u 3onei. Koarymsmus. Cunepesuc. Dpdext Tunmpans.

JlaGopaTopHbie onbIThI. 2. OnpeeseHre THIAa KPUCTATMYECKOM PEeIIeTKH BELIecTBa U OMMCAHUE ero CBOUCTB. 3. O3HaKOMIIEHHUE ¢ KOJUIEKIIMEH
MOJINMEPOB: MJIACTMACC U BOJIOKOH U M3JIeNHsl U3 HUX. 4. VcnibITaHie BOJbl Ha )KECTKOCTh. Y CTpaHEHHUE )KECTKOCTU BOAbIL. 5. O3HaKOMIIEHHE C
MUHEpaJIbHBIMU BoJaMH. 6. O3HaKOMJICHHE C TUCIIEPCHBIMHU CUCTEMaMHU.

IIpakTuyeckas padora Nel. [Tonydyenue, coOupanue U pacro3HaBaHUE Ta30B.



Tema 3
Xumunueckue peakiuu (8/16 u)

Peakxnuu, napymue 63 HU3MEHEHHUsI COCTaBa BelllecTB. AJUIOTPOINUS U aJNIOTPOIIHbIE BUIOM3MeHEHUs. [IpuunHbl annorponuu
Ha IpuMepe MoAuQUKaIMi Kuciopoa, yriaepoaa u hocdopa. O30H, ero 6uosornueckas pob.

N3omepsl 1 u30Mepus.

Peakxnuu, uagymue c u3MEHEHHMEM cOCTaBa BelllecTB. Peakuuu coeluHeHus, pa3ioKeHus, 3aMelIeHNns 1 0OMEHa B
HEOPraHMYecKOM U opraHuyeckoi xuMuu. Peakuuu 3x30- U sHA0TepMUdecKue. TemmoBoi 3pPpekT XMMUYECKOH peakul U TEPMOXUMHUYECKUE
ypaBHeHUs. Peakuuu ropeHus, Kak 4aCTHBIN Cilydal 9K30TEpPMUYECKUX
peaKIuid.

CKOpoCTh XMMHUUYECKOHN peaKkIluu.

CKOpOCTb XMMHUYECKOH peakuy. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIUU OT MPUPOJIbl PEarupyolX BeIIeCTB, KOHIEHTpalu1, TEMIepaTyphl,
IUIOLIA/IM TOBEPXHOCTU CONIPUKOCHOBEHUS U KaTanu3aropa. Peakuuu romo- u rereporeHssie. [lonsrue o karanuze u katanuzaropax. epmMeHTs Kak
OM0JIOrMYECKHEe KaTaIu3aTOPbl, 0COOEHHOCTH X (YHKLIIMOHUPOBAHMUS.

OO0paTtuMoCTh XUMHUYECKHUX peakluil. HeoOpaTumble 1 oOpaTumMble XuMHueckue peakiiui. COCTOSIHME XUMHUUECKOIO PaBHOBECHUS
IUI1 OOpaTUMBIX XMMHUYECKHX peakiuil. CriocoObl cMeIIeHus: XMMUYECKOTr0 paBHOBECHsI Ha IIpUMepe CUHTe3a aMMuaka. [ToHsTre 00 OCHOBHBIX
Hay4YHBIX IPUHLKIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUAKa WM CEPHON KHUCIIOTHI.

Ponap Boabl B XuMHUUYECKOH peakuuu Mctuanele pacTBopsl. PacTBopuMOCTh 1 Kitaccu(uKalus BEIECTB [0 ITOMY MPU3HAKY:
pacTBOpUMBIE, MAJIOPACTBOPUMBIE I HEPACTBOPUMBIE BEIIECTBA.

ONEKTPOIUTHI U HEITIEKTPOIUTHI. DIIEKTPOJINTHYECKAs! ucconnanusa. KuciaoTel, OCHOBaHUS U COJIM C TOUKH 3PEHUS TEOPUU DIIEKTPOIUTHUECKON
JUCCOLIUAIUH.

XUMHUECKUE CBOICTBA BOJIbI; B3aMMO/IEHCTBHE C METAJIAMH, OCHOBHBIMH U KUCJIIOTHBIMH OKCHJIAMH, Pa3JI0’KEHHE U 00pa3oBaHHe
KpUCTaJIoruapaToB. Peakiuu rupaTaliui B OpraHu4ecKoi XUMHH.

'mapponus opraHMYecKHX W HEOPTAaHUUYECKUX COeauHeHu . HeoOparumslit ruaponus. OOpaTuMbIi THAPOIIN3 COJIEH.

['upoan3 opraHuyecKuX COeAMHEHUH U ero MPaKTUYeCKoe 3HaYEHHe JUIsl MOTYYeHHsI THPOIM3HOrO CUpTa U MblIa. bruonoruueckas poib
TUIPOJIN3a B IUIACTUYECKOM U SHEPTeTHUECKOM OOMEHE BEIIeCTB U DHEPTUH B KIIETKE.

OKHCIUTENbHO-BOCCTAaHOBHUTENbHBIE peakluu Crenens okuciaeHus. OnpeneneHue cTeneHn oOKUCIeHus o Gopmyiie
coequHeHus. [ToHsTHE 00 OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIX peakinsax. OKUCIIeHNEe U BOCCTAaHOBIIEHUE, OKUCIUTENb U BOCCTAHOBUTEITb.

D eKTp O Ju3. DIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIN Mpoliecc. DIEKTPOIN3 PacIUIaBOB U PACTBOPOB HA IPUMEPE XJIOpUAa
HaTpus. [IpakTHueckoe mpruMeHeHue 3IEKTPOIN3a. DIEKTPOIUTHIECKOE MOTyUYEeHUE allFOMUHHUSL.

Jdemoncrpaunuu. [TpeBpamenue kpacHoro gocdopa B 6ensiit. O3onaTop. Moaenu Monekyn #-0yraHa 1 n300yraHa. 3aBUCUMOCTb CKOPOCTH PEaKIH
OT MIPHUPO/IbI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3IMUHBIX KUCIOT OJJMHAKOBOM KOHLEHTPALUU C OJUHAKOBBIMU I'paHyJiaMU IIUHKA U
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B3aMMO/ICHICTBUS OJJUHAKOBBIX KyCOUKOB Pa3HbIX METAILJIOB (MarHusl, LIMHKA, eJie3a) C COISTHON KUCI0ToM. B3aumoelicTBue pacTBOpoB cepHOM
KHCIIOTHI C paCTBOPaMH THOCYJIb(aTa HATPUS PA3IMYHON KOHIIEHTPAIIMU U TeMITepaTypbl. Moaens KUTSIIEro ciios. Pa3noxenne nmepokcuia BOAOpoaa
C MOMOIIIBIO KaTanu3aropa (okcuna mapratia (IV)) u karanassl ceiporo msica u ceiporo kaprodens. [Ipumepsl HeOOpaTUMBIX peaklUid, UAYIINX C
oOpa3oBaHHEM OCaJiKa, ra3a WK BoAbl. B3anMopeiicTBue nutus u HaTpus ¢ Bojoi. [lomydenue okcuna docdopa (V) u pacTBOpeHHE €ro B BOJE;
UCIBITaHUE TOJYYEHHOT0 pacTBopa JakMycoM. OOpasibl KpUCTaUIOruIpaToB. McnbiTanue pacTBOPOB 3JIEKTPOIUTOB U HEAJIEKTPOIUTOB Ha MPEIMET
IMCCOIMAUH. 3aBUCUMOCTD CTETICHH JIEKTPOIUTUYECKON IUCCOLHUAIMH YKCYCHOM KUCIIOTHI OT pa3daBieHus pactBopa. [ uaponus kapouaa KambIusl.
I'uponu3 kapOOHATOB LIEIIOYHBIX METAILIOB ¥ HUTpaToB IuHKa win cBuHua (II). [Tonydenue mbina. [Ipocreiinie okUCIUTENTEHO-BOCCTAHOBUTENIbHBIC
peaKIuu; B3aUMOICHCTBHE IIUHKA C COJITHOM KHCIIOTOM U Jkeje3a ¢ pactBopoM cyibdara meau (II). Mozeins anekrposmzepa. Moaeins JIeKTpOIM3HON
BaHHBI [l IOTYYECHUS aTFOMUHUSL.

JlabopaTopHble onbIThI. 7. Peakius 3amelieHrs Meau Kene30M B pacTBOpPE MEIHOT0 Kyropoca. 8. Peakiuu, uayiue ¢ o0pa3oBaHueM ocajika, ra3a
u Boabl. 9. [lonydyenue kucnopoaa pa3iokeHHeM MepoKCcHIia BOJOpoaa ¢ moMoIibio okcuaa mapranna (IV) u karanassl ceiporo kaprodens. 10.
[TonyuyeHnue Boopoaa B3auMOJICHCTBUEM KUCIOTHI ¢ UHKOM. 11. Pasnuunble ciyyau rugponusa cojiei.

Tema 4
BemecTBa u ux cBoiicrea (9/18 y)

M e T a 1 1 b1. B3aumopelicTBEe METaJIIOB C HEMETaJUIaMU (XJIOPOM, CEpOi U KUCIIOpoIoM). B3aumoaelicTBre IENTOYHBIX U MIET0YHO3EMENbHBIX
METAJIJIOB C BOAON. DIEKTPOXUMHUECKUN Psi/i HAPSKEHUH MeTaluioB. B3anMoeiicTBie MeTaioB ¢ pacTBOpaMu KUCIIOT U COJIei. ATIOMUHOTEPMHUSL.
B3aumoneiicTBre HaTpusi ¢ ITAHOJIOM U (PEHOJIOM.

Koppo3zus metansnos. [ToHsTHE 0 XUMUYECKOU U AJIEKTPOXUMUYECKON KOppo3un MeTaiioB. CiocoObl 3alIUThl METANIOB OT KOPPO3UH.

He ™ e 1annsl. CpaBHUTENbHAS XapaKTEPUCTUKA TATOI€HOB Kak HanOoJee THIMYHBIX MTpe/icTaBuTenel HeMeTaioB. OKUCIUTENbHbIE CBOMCTBA
HEMeTaJlJIOB (B3aMMOEHCTBHIE ¢ MeTaJlJIaMH U BOAOPOJIoM). BoccTaHoBUTENbHBIE CBOWCTBAa HEMETAILJIOB (B3aUMO/EcTBHE ¢ OoJee
ANEKTPOOTPHULIATEIbHBIMUA HEMETAIIIAMH U CII0KHBIMU BELIECTBAMHU-OKUCIUTENSMN).

Kucnorel Heopranuueckue u opraHuueckue. Knaccuduxamnus kucior. XuMUYeCKUE CBOWCTBA KUCIIOT: B3aUMOJIEHCTBUE C
MeTaJuIaMH, OKCH/IaMU METAJIJIOB, THPOKCHIaMU METAIIJIOB, COJISIMU, CIUPTaMu (peakius stepudukaiyn). OcoOble CBOWCTBA a30THOU U
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI.

OCHOBaHUSA HEOpPTaHUYECKHUE U OpTaHUYecKue OcHoBaHUA, UX KIacCuUKAIUsI. XUMAYECKHE CBOMCTBA OCHOBAHUH:
B3aUMOJICUCTBUE C KUCIOTAMH, KUCIOTHBIMU OKCHJIAMU U COJIAMU. Pa3noskeHne HepaCTBOPUMBIX OCHOBAHUM.

C o 1 u. Kitaccudukanust comneit: cpeHne, KUCIble 1 OCHOBHBIE. XUMUYECKHUE CBOWCTBA COJICH: B3aMMOICHCTBUE C KUCIIOTaMH, IIEI0YaMH,
MeTayulaMu U coiisiMu. [IpencraBurenu coseil u Ux 3HaueHue. XJIOpU I HaTpus, KapOoHaT Kanblus, pocdar KanbLus (CpeIHue Con);
rUIpOKapOOHATHI HATPHUS U aMMOHMUS (KHCIIbIe coJn); TUIpokcokapooHaT menu (1) - Mmanaxut (OCHOBHasI COJb).

KauecTBeHHbIE peakiuu Ha XJIOPHUI-, Cyab(aT-, 1 KapOOHAT-aHMOHBI, KATUOH aMMOHUS, KaTHOoHBI xene3a (I1) u (III).

['eHeTnuyeckas CBA3b MEX/JAY KJIaCCaMU HEOPTraHUYECKUX W OPTaHUYECKHUX COeNUHeEeHH il [lorarue o



TEeHETUYECKOM CBSI3U M T'€HETHUECKUX panax. ['eHetnyeckuil pan meramia. ['enerndeckuil psag Hemeramia. OCOOEHHOCTH T€HETUYECKOTO psijia B
OPraHN4YeCKON XUMHUH.

Jemoncrpanun. Komteknus o6pa3ioB MetaiioB. B3aumoeiicTBue HaTpusi M CypbMBbI C XJIOPOM, JKeJie3a ¢ cepoil. ['opeHre MarHus u agtoOMUHUS B
KHUCIIOpoJie. B3auMonecTBueE 1eI09HO3EMENBHBIX METAUIOB ¢ BOAOW. B3anMoaeincTBre HaTpus ¢ 3TAHOJIOM, LIMHKA C YKCYCHOW KUCJIOTOM.
AmomuHoTepMus. BzanmopeiicTBue Meu ¢ KOHUEHTPUPOBAHHON a30THOM KUCIOTOM. Pe3ynpTaThl KOppO3UK METANIOB B 3aBUCUMOCTH OT YCJIIOBUU €€
npotekanus. Komnekuus o0pa3noB HeMeTauioB. B3anmoaelicTBue XJI0pHOI BOJIBI ¢ pacTBOPOM OpomMua (Moauaa) kamust. KoymeKius mpupoaHbIx
OpraHMYecKuX KUcioT. Pa30aBneHue KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHL. B3anMozeiicTBre KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI C caxapom,
LEJTI0NI0301 U Mep10. OOpasibl MPUPOTHBIX MUHEPAJIOB, COJIEPIKAIINX XJIOPUI HATPUsl, KapOOHAT KabIHs, (GochaT KaIbLUsI U THIPOKCOKApOOHAT
meau (II). O6pa3ibl NUIEBBIX TPOAYKTOB, COACPKAIIUX THAPOKAPOOHATHI HATPUS U AMMOHHUS, UX CITIOCOOHOCTH K Pa3JI0KEHHIO MPU HAarpeBaHUH.
l"amenue coapl ykcycom. KauecTBeHHbIE peakiui HA KATUOHBI U aHUOHBI.

JlaGoparopHble onbIThl. 12. McnibiTaHue pacTBOPOB KUCJIOT, OCHOBaHUM U cojiel nHauKaropamu. 13. B3aumopaeicTBre coistTHON KUCIOTHI U
pacTBopa YKCYCHOM KHMCIIOTHI ¢ MeTaiaMu. 14. BzaumoeiicTBue COISTHON KMCIOTHI U pacTBOpPA YKCYCHOW KMCIIOTHI C OCHOBAaHMSIMH. 15.
B3auMopeiicTBre COIIHONM KUCIIOThHI U pacTBOPA YKCYCHOM KUCIOTHI ¢ coyisiMU. 16. [lomydeHne u cBolicTBa HEpaCTBOPUMBIX OCHOBaHUM. 17. 'maponus
XJIOPUJIOB | alleTaTOB MIEIOYHBIX METAIIOB. 18. O3HAKOMIICHHE C KOJUICKIIUAMU: a) METAJIOB; 0) HEMETAJIOB; B) KUCJIOT; ') OCHOBAHHIA; 1)
MUHEPAJIOB ¥ OMOJIOTUYECKUX MAaTEPUAJIOB, COJIEPIKALIUX HEKOTOPHIE COJIH.

IIpakTuyeckas padora Ne2. PemieHue s3KkciepuMeHTaIbHBIX 3a/1a4 Ha UACHTU(PUKAIIMIO OPTaHUYECKUX U HEOPTaHUYECKUX COEMHEHUH.

3. TEMATHYECKOE IIJIAHUPOBAHUE

KoimuecTBo
Ne ypoka Hassanmue pasaeina. Tema ypoka. JacoB

Tema 1. Ctpoenue BeuecTBa (144)

Crpoenue atoma

DneKTpoHHast 000JI0UKa

ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema JI. 1. Menneneesa

HNonnas xumMudeckas CBsI3b

KoBanenTHas xumMudeckas CBSI3b

Merannudeckas XUMHYECKas CBI3b

~No|lo|~w|N|E-
RlRrRPrRP Pk

BO,Z[OpOI[HaH XUMHUYCCKas CBA3b




8 [Tonumepsl 1
9 I"a3000pa3Hble BemecTna 1
10 JKunkue Bemecrsa 1
11 TBepble BEMECTBA 1
12 JlycriepcTHbIE CUCTEMBI 1
13 Cocras BemectBa. Cmecu 1
14 Pemnrenue 3anau 1
Tema 2. Xumnueckue peakuum (84)
15 Peaknum, naymue 6e3 n3MEHEHHs COCTaBa BEIIECTBA 1
16 Knaccudukanus XuMUUeCKUX peakiivii, MPOTEKAIOUINX C U3MEHEHHEM COCTaBa BEUICCTB 1
17 CKOpOCTh XMMHUYECKUX peaklui 1
18 OOpaTUMOCTh XUMHYECKUX PEaKIIHN 1
19 Posb BOIBI B XUMHUYECKUX PEAKITUSIX 1
20 Ianponus 1
21 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
22 DIEeKTpoNIn3 1
Tema 3. BemecrBa u ux cBoiicraa (104)
23 MerTasnsl 1
24 Hemeramnsr 1
25 Kucnorsr 1
26 OcHOBaHUs 1
27 Comm 1
28 ['eneTrueckas cBsI3b MY KJIACCAMH HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB 1
29 O000111eH1E TEMBI 1
30 KonrtposnbHas pabota no teme «BemiectBa 1 UX CBOHCTBa» 1
31 IMpakTuueckas pabora 1
32 ITpakTryeckas pabora 1
Tema 4. Pe3sepBHble ypoku (249)
33 Peseps 1
34 Peseps 1







