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IosicHuTeNLHAA 3aNMNCKA

I/ICXOILHBIMI/I AOKYMCHTaMU IJIsI COCTABJICHUA pa6oqel71 IMporpaMmal qu6HOFO KypcCa ABJISAIOTCA:

denepanbHBI TOCYJAPCTBEHHBIM 00IIE00pa30BaTEIbHBIA CTAaHAAPT CPEAHETO 00IIero oOpa3zoBanus PD, yTBepKaeHHOTO
[Ipukazom MunucrepcTBa oOpazoBanus U Hayku Poccuu ot 17 masg 2012 r. Ne 413 ¢ usmenenusimu ot 29.06.2017r;

®enepanbHblii 3aK0H 0T 29 nexadps 2012r. Ne273-D3 «O0 obpazoBannu B Poccuiickoit denepanuny;

[Tucemo MunucrepcTBa oOpazoBanus U Hayku PD ot 28.12.2018 r Ne345 « O ¢penepanbHOM niepedHe y4eOHUKOB,
PEKOMEHIOBAaHHBIX K UCIIOJIb30BAHUIO MPU PEANTH3ALUN UMEIOIIMX TOCYIapCTBEHHYIO aKKPEAUTALIMIO 00pa30BaTEIbHbIX
IPOrpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOILEro U CPEAHET0 0011ero o0pa3oBaHus»;

CanuTapHo-3nuaemuonornyeckue npasuia 1 Hopmatusbl CanlluH 2.4.22821-10 «CaHATapHO-3IIMIEMHOIOTHYECKHE
TpeOOBaHUS K YCIOBUIM M OpraHU3aluy 00y4eHHs B 00111€00pa30BaTENbHbBIX YUPEXKICHUAX, 3aPETUCTPUPOBAHHBIX
Muntocte Poccun 03 mapra 2011 r., peructpanmonusiii Homep 19993;

Vuebnsiit an MOY Cremacckoit COUI um.A.C.I'pumnaa Ha 2020-2021 yueOHbIi 101, yTBEPKACHHOTO MTPUKA30M
JTUPEKTOPA IIKOJIBI ;

O6pa3zoBarenbHas mporpamMmma ocHOBHOTO 00111ero oopazoBanus MOY Cremacckoit COIII um.A.C.I'puiiuna,;

[Iporpamma cpenero obimiero oopazoanus mo xumuu. 10-11kmaccel. ABTopsl O.C.I"a0puensH, A.B. Kynosa.M.:/Ipoda,2015.

Pabouas mporpamma ydyeOHoro kypca no xumuu aig 11 knacca pazpadborana Ha ocHoBe @I'OC BTOporo mokosieHus, Ha 0aze
MporpaMMbl OCHOBHOTO 00miero obOpa3oBaHusi 1Mo xuMuu W aBTOpckoil mporpammbl O.C.I'abpuensua, A.B. Kymiosoii.
[Iporpamma cpennero ob6uiero oopazoBanus no xumun. 10-11knacceel. M: IIpoda, 2015r.

Pabouast mporpaMMa opueHTUPOBaHA HA UCIIOJIb30BaHUE YUEOHUKOB:

1.I'a6puensu O.C. Xumus. 11knacc: yueOHuUK a1 o61eodpazoatenbHbix yupexaeHuit /O.C.I'abpuenss.- M.: JIpoda,2016.
2.I'abpuensu O.C. Xumus. 11kmacc: pabouas terpans /O.C.I'abpuensn, C.A.Cnankos.- M.: Ipoda,2014



3.Tlabpuensu O.C. Xumusa. llknacc : Terpanb nis Ja0OpaTOPHBIX OMBITOB M NpakTudeckux padot /O.C.I'abpuensH,
A.B.Kymmoga.- M.: Jlpo¢a,2013.
4. T'abpuensa O.C. Xumus. 10-11kmaccer : Metogumaeckoe nmocodue /O.C.I"abpuensn, A.B. Kymmosa.- M.: Jlpoda,2014

1. NTAHUPEMBIE PE3YJIbTATDBI
B pesyabrare n3y4yeHuss XMMHHU Y4€HHK J0JIKEH 3HATh:

* adiCHenwue XuMu4ecKue NOHAmMUA: BEUECTBO, XUMUUECKUN DJIEMEHT, MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAs U MOJIEKYJIApHas MacChl, UOH,
QIJIOTPOIIHS, U30TOIIbI, XUMHUECKAas CBA3b, DNIEKTPOOTPULIATEIBHOCTh, BAIGHTHOCTh, CTETIEHb OKUCIICHHUS, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00beM,
BEILECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOECHUS, PACTBOPBI, IIEKTPOJIUT U HENIEKTPOIIUT, JIEKTPOIIUTHIECKAs TUCCOLHUALINS, OKUCIATEND U
BOCCTaHOBHUTEIb, OKUCIICHHE U BOCCTAHOBJICHHE, TETUIOBOM A(D(PEKT peakinu, CKOPOCTh XUMHUYECKON peaKIiu, KaTaan3, XAMUIeCKOe pPaBHOBECHE,
YIJIEPOJIHBIN CKeNeT, G yHKIIMOHAbHAS TPYIITa, H30MEPHsi, TOMOJIOTHUS;

® OCHOG6HblE 3aKOHbl Xumuu: COXpaHCHNA MAaCChbl BEUICCTB, ITOCTOAHCTBA COCTAaBa, Hepnozmqecxuﬁ 3aKOH;
® OCHOG6Hble meopuu xumuu: XUMHYECKOMN CBsA3U, BHeKTPOHHTHHeCKOﬁ aucconranuu, CTpOCHUA OpraHuvYCCKUX COC,Z[HHCHI/Iﬁ;

* gavicHeluiue eeuiecmea u mamepuajibl: OCHOBHBIC MCTAJUJIBI U CIIJIaBbI; CEPHAA, COJIAHAA, a30THAA U YKCYCHAA KUCJIOTHI; IEJI0YU, aMMHUAK,
MHHCPAJIBHBIC y,HO6peHI/IH, MCTaH, 3THUJICH, alICTUJICH, 6eH30J'I, 9TAHOJI, J)KUPbI, MblJIa, TJIFOKO34, CaXapo3a, Kpaxmall, KJICTHaTKa, 6€‘HKI/I, HCKYCCTBCHHBLIC
U CUHTCTUYCCKHEC BOJIOKHA, KaYUYKHU, IJIACTMACCHI;

YmMmeTh:
* Ha3bleéamp U3yYEHHBIE BEIICCTBA M0 «TPUBUATBHOMY UIIH MEXTYHAPOIHON HOMEHKIIATYPE;

* onpeoensaimp: BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMHYECKHUX AJIEMEHTOB, THII XMMUYECKOU CBA3U B COCIMHEHUSX, 3apsi/l HOHA, XapaKTepP CPEIbl B
BOAHBIX paCTBOpax HCOPraHUYCCKHUX COG)II/IHeHl/If/'I, OKHCJIMTECIIb U BOCCTAHOBUTCIIb, IPUHAAJIC)KHOCTh BEIIECCTB K PA3HBIM KJIACCOM OPraHUYCCKHUX
COCITMHCHHI,

* Xapakmepu3o06amas: SIEMEHTHI MaJIbIX MEPUOIOB 10 X nonoxeHuto B [lepuonnueckoii cucreme J.M.Menneneena; o01ire XuMHUIeCKre CBOMCTBA
METaJIOB, HEMETAJIIIOB, OCHOBHBIX KJIACCOB OPTaHMYECKUX U HEOPTaHUUYECKUX COCTMHCHUI;



* 00bACHAMb: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHUS; TPUPOLY XUMUUYECKOMN CBA3U (MOHHOM, KOBAJIEHTHOM, METAJITMYECKOI),
3aBHCHMOCTH CKOPOCTH PEAKIIUH U MOJIOKCHUSI XUMHUYECKOTO PABHOBECHSI OT Pa3lIMYHBIX (PAKTOPOB;

* @bINOJIHAMb XUMUUECKUTL IKcnepumernm 110 PACIIO3HABAHUTIO HCOPTraHUYCCKUX U OPraHUYCCKHUX BCUICCTB,

* BP0BOOUMb CAMOCTOSTEIBHBIN MTOMCK XUMHUYECKON HHPOPMAIMH C UCIIOJIB30BAHUEM PA3IMYHBIX HICTOYHUKOB (HAYYHO - MOITYJISIPHBIX W3JaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); NCIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JJIs1 00paOOTKH U IepeJadyll XUMUYECKON
nH(OpPMAIINY U €€ TIPEICTABICHHUS B pa3INIHbIX (hopMmax;

HCI0JIL30BATH NPHOOpPeTEeHHbIE 3HAHUS U YMEHHS B PAKTHYECKOIi 1esiTeJIbHOCTH M OBCEHEBHOM KM3HU:

* UIs1 OOBSICHEHUS XUMHUYECKUX SIBJICHUN, TPOUCXOAAIIUX B IPUPOAE, OBITY U HA TPOU3BOJICTBE;

* OIpeCIICHUs] MPOTEKAHUSI XUMUUECKHUX MPEBPAICHUHN B Pa3IMYHBIX YCIOBUSAX M OLIEHKHU MX MOCJIEICTBH;

* 5KOJIOTMYECKH IPaMOTHOI'O ITOBE/ICHUS B OKPYKalOIIeH cpeie;

* OLIEHKH BJIMSHUS XUMUYECKOTO 3arpsi3HEHUSI OKPYKAIOIIEH CPeibl H OPraHU3M YEJIOBEKA U JPYTUe )KUBbIE OPTaHU3MBI;
* 0e3omacHOro oOpalieHus C rOpIOYMMHU U TOKCUYHBIMHU BEIIECTBAMH, J1a00PaTOPHBIM 000PYI0BaHHEM;

* IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIMH B OBITY M Ha IPOU3BO/ICTBE;

* KPUTUYECKON OIIEHKH JIOCTOBEPHOCTH XUMHUYECKON MH(pOpMaLMK, TOCTYNAIOMIEeNH U3 pa3IMuHbIX UCTOYHHUKOB.

2.Conep:xanue

Tema 1. Ctpoenue Bemectna (31 4)

OcHOBHBIE CBEICHUS O CTPOCHUU aToMa. SApo: MpOTOHBI U HEHUTPOHBL. M30TOMBL. DNEKTPOHBL. DIEKTpOHHAsA 000JI04YKa. DHEPTeTUUECKUN YPOBEHbD.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-10 U 5-T0 neprooB nepuoanyeckoit cucremsl 1. . MenneneeBa (repexoaHbIx
anemeHTOB). [ToHsATHE 006 OpOUTANSX. S- U p-OpOUTaATH. DIEKTPOHHBIC KOH(MUTYPAIIMH AaTOMOB XUMHUYECKHIX JIEMEHTOB.

[Tepuonnueckwuii 3akon /1. 1. MenneneeBa B cBeTe yueHus o ctpoenun atroma. Otkpsitue [1. 1. MenneneeBbpM epruoInueckoro 3akoHa.



[lepuoanueckas cucrema xumuueckux snemeHToB [[. V1. MenaeneeBa — rpaduueckoe oToOpakeHHe MepHOJIUIECKOro 3aKoHa. PU3NYECKU CMBICIT
IIOPSAIKOBOTO HOMEpA 3JIEMEHTa, HOMepa I1eproJia 1 HoMepa rpynibl. BaneHTHble 35eKTpoHbl. [IpuurHbI U3MEHEHMS CBOMCTB 3JIEMEHTOB B IIEPUOAAX U
rpyniax (TJIaBHBIX MOATPYIax).

[TonoxeHnne BOJOpOAA B IEPUOJUIECKON CUCTEME.

3Ha4YeHUE MEePUOJNYECKOr0 3aKOHA M NMEPUOJNYECKOM CUCTEeMbl Xumuueckux anemeHToB JI. M. MenneneeBa il pa3BUTUS HAYKH M MOHUMaHHUSA
XUMUYECKON KapTUHBI MUPA.

Nonnas xumuueckas cBsi3b. Katnonsl u annonsl. Kinaccudukauus nonoB. Monnbsle kpuctaminyeckue pemeTku. CBOWCTBA BELIECTB C 3TUM TUIIOM
KPUCTATIMYECKUX PELIETOK.

KoBasieHTHast xuMmuyeckas CBA3b. OJEKTPOOTpULATeNbHOCTh. llonipHas W HemossipHas KoBajeHTHblE CBA3U. Jlumnonb. IlonspHOCTh CBSI3UM U
MOJISIPHOCTE  MOJIEKYJbl. OOMEHHBIH M JIOHOPHO-AaKIENITOPHBIA MeXaHH3Mbl 00pa30BaHUS KOBAJCHTHOW CBS3M. MOJEKYJIspHbIE W aTOMHBIC
KpUCTaJUIMYeCcKue pemeTku. CBONCTBA BEIIECTB C 3TUMH TUIIAMH KPUCTAIIMYECKUX PELIETOK.

Mertannnueckass xumudeckast cBsi3b. OCOOEHHOCTHM CTpPOEHHS aTOMOB MeTaUIoB. MeTajuindeckass XMMUYECKas CBSI3b M METaJUIMYecKas Kpuc-
Tajuindeckas peuierka. CBONCTBA BEILIECTB C 3TUM TUIIOM CBSI3U.

Bonoponnas xumuueckasi cBsi3b. MeXMOJEKyJsIpHas U BHYTPUMOJIEKYJISIPHAs BOJOPOJHAs CBA3b. 3HAUEHUE BOJOPOAHOM CBSI3U I OpraHU3aluu
CTPYKTYp OMOMOIMMEPOB.

[Tonumepsl. IlnacTMaccsl: TEPMOIUIACTHI U PEAKTOILIACTBI, X MPEACTABUTENN U NpUMeHeHue. BojokHa: npupoaHble (pacTUTEIbHBIE U )KUBOTHBIE) U
XUMUYeCKHEe (MCKYCCTBEHHBIE U CHHTETHUYECKHE), UX MPEACTABUTEIN U IPUMEHEHHE.

["a3006pa3Hoe cocTosiHKEe BenlecTBa. TpH arperaTHhIX COCTOSIHUS BOJbl. OCOOEHHOCTH CTpOEHHS ra30B. MOJIsIpHbII 00beM ra3000pa3HbIX BEIIECTB.
ITpumepsl ra3000pa3HbIX MPUPOIHBIX CMECEH: BO3IyX, IPUPOIHBIN Ta3. 3arps3HeHue atMochepbl (KMCIOTHBIE 105K, MApHUKOBBIN 3 dexT) u 6oprda
C HUM.

IIpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO/, KUCIOPO/, YIJIEKUCIBIHN ra3, aMMuak, 3TuieH. Mx nonyueHue, coOupaHue U pacrio3HaBaHUeE.
Kunkoe cocrostnue BemiectBa. Boga. [lorpedienne Boabl B OBITY U Ha TPOU3BOACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

MuHepabHbIe BOJIbI, MX HCIIOJIb30BAaHHE B CTOJIOBBIX M JICUEOHBIX IEIIAX.

Kuakue KpucTauibl U UX IPUMEHEHHE.

TBepnoe cocrosiHue BemecTBa. AMOpQHbBIE TBEpble BEIeCTBa B MPUPOJE M B JKU3HU YEJIOBEKa, UX 3HAYeHHE M NpuMeHeHue. Kpucraminueckoe
CTpOEHHE BEIECTBA.

HucnepcHbie cucremsbl. [lonsTue o aucnepcHbIx cuctemax. JlucnepcHas ¢asza u aucnepcroHHas cpena. Kiaccudukanus AUCIEpCHBIX CHCTEM B
3aBHCHUMOCTH OT arperaTHoro COCTOSIHUS AUCTIEPCHON Cpeibl M JUCTIEPCUOHHOM (ha3bl.

I'pyOoaucriepcHble CUCTEMBI: SMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOOUCTIEPCHBIE CUCTEMBI: T€IU U 30JIU.

CocraB BemiecTBa 1 cMeceil. BeriecTBa MOIEKyIsipHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB.

Ilonsatue «mons» W €€ pa3sHOBHIHOCTH: MaccoBas (JI0JI1 JJIEMEHTOB B COCIMHEHUH, [0JI1 KOMIIOHEHTa B CMECH — JOJIs1 IPUMECEH, A0
PacTBOPEHHOIO BEILIECTBA B pacTBOpe) U 00beMHast. J[oyst BbIX01a MPOAYKTa PEaKIMK OT TEOPETUYECKH BO3MOXKHOTO.



JdemoncTpanun. Paznuunbsie Gopmbl meproanuecKkoil cucTeMbl XxuMudeckux diemeHToB JI. Y. MenneneeBa. Mojens KPUCTAIMYECKON PEIIECTKU
xyopuga Hatpus. OOpaslbl MUHEpPAIOB ¢ MOHHOM KPUCTAJUIMYECKOM pEelIeTKON: KallbluTa, ranuta. MoJenu KpUCTaNTMYeCKHX PEIIETOK «CyXOro
TpAa» (MU Moja), anmasa, rpadura (wm kBapua). Moaens monekyisl JTHK. O6pasibt mactmace (henonopopMabIeriIHble, MOINypeTaH, MOTHITH-
JIeH, TIOJTUIPONWIICH, MMOJIMBUHUIXIIOPUA) U u3aenus u3 Hux. O0pasibl BOJIOKOH (IIEpCTh, IIENK, alleTaTHOE BOJIOKHO, KAallPOH, JIaBCaH, HEUJIOH) U U3-
nenvs u3 Hux. OOpas3ibl HEOPraHWYECKHX MOJMMEPOB (Cepa IIACTHYeCKas, KBapll, OKCHJ aTIOMUHUS, MPUPOJHBIC aTFOMOCHIUKATHI). Moenb
MOJIIpHOTO 00BbeMa razoB. Tpu arperaTHbIX cOCTOSAHUS BOAbl. OOpa3ipl HAKUIIK B YallHUKE U TPyOaxX LEHTPaIbHOTO OTOIUICHHs. JKeCcTKOCTh BOABI U
crocoOb! ee yctpaneHus. [Ipubopsl Ha KuAKuUX KpucTamiax. OOpasibl pa3IuIHBIX JUCIICPCHBIX CHCTEM: IMYJIbCHHA, CYCIICH3HMH, adpO30JIeH, Tele u
3oneit. Koarymsamus. Cunepesuc. D dext Tunnans.

ﬂaﬁopaToprle ONBITHI. 1. OHpeI[eJ'ICHI/IC THIIA KpHCTaHHHqGCKOﬁ PCUICTKU BCIICCTBA M OIMMCAHUC CI'0 cBOMCTB. 2. O3HaKOMJIEHHE C KOJUIEKIIHEH
IMOJIMMEPOB: IIACTMACC M BOJIOKOH M H3ACIHA W3 HHUX. 3. UcnelTanue BOJbI Ha >XCCTKOCTh. yCTpaHeHI/Ie KECTKOCTHU BOJBI. 4. O3HaKOMJICHUE C
MUHCPAJIbHBIMU BOAA4MMU. 5. O3HaKOMJICHHE C JUCIICPCHBIMH CUCTCMAMMU.

IIpakTuueckas padora Ne 1. [TonyueHnue, cobupanue u pacro3HaBaHUe Ta30B.

Tema 2. Xumudeckue peakuuu (15 u)

Peakuuu, wmaymue Oe3 HM3MEHEHMsI cOCTaBa BEIIECTB. AJIIOTPONHS M aUIOTPONHBIE BHJOM3MEHEHUs. [IpuuuHBI anjnoTponuu Ha NpUMepe
MouUKaIMi Kuciaopoaa, yriaeposaa u gocgopa. O30H, ero 6uosorndyeckas pob.

N3omeps! u nzomepus.

Peakium, naymue ¢ U3MEHEHHEM COcTaBa BeleCTB. Peakluu coeMHEeHUs, pa3IoKEeHHs, 3aMeIleH!s] 1 0OMeHa B HEOPTraHUYECKOW U OpraHHuYecKon
xuMHH. Peakiuu 5k30- U 3HIO0TepMudeckue. TemnoBoi 3PPeKkT XUMUYECKONH peakluu M TepPMOXMMHUYECKHE ypaBHEHMs. Peakuuu ropeHus, Kak
YaCTHBIN CIIydal 9K30TEPMHUUECKUX PEaKLIHiA.

Ckopocth xumuueckoi peakiuu. CKOpPOCTh XMMHUYECKON pPEaKIMH. 3aBUCUMOCTh CKOPOCTH XMMMUYECKON pPEaKIMH OT MPHUPOABl PEearupyrouux
BELIECTB, KOHLEHTPALUH, TEMIIEPATYPBHI,

IIJIOIIA M TIOBEPXHOCTH CONIPUKOCHOBEHHU M Karanusaropa. Peaknun roMo- u rereporenssie. [lonsaTue o karanuse u katanuzaropax. @epMeHTHI Kak
OMOJIOrMYeCKHEe KaTaau3aTopbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBAHHUS.

OobparuMocTh XUMUYeCcKUX peakuuil. HeoOpatumble n oOpaTuMble XUMHUecKue peakiud. COCTOSHHE XMMHYECKOTO PaBHOBECHUS IS 0OpaTHMBbIX
XUMHUECKUX peakuuid. CrocoObl CMeIIeHHUs XMMHUECKOT0 paBHOBECHUS Ha MpUMepe cUHTe3a aMMHaka. [loHsTHe 00 OCHOBHBIX HayYHBIX MPUHLUIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a AMMHAKa WJIN CEPHOM KUCIJIOTHI.

Ponbp Boabl B xummueckoi peakuuu. Mctunebele pactBopbl. PacTBopuMocTh M KilaccuuKanus BeUIECTB MO 3TOMY IPU3HAKY: pPacTBOPHUMBIE,
MaJlopacTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.



DNEKTPONUTBl U HEDJIEKTPOJIUTHL. DIEKTpONUTHYECKas: aucconuanusa. KucioTel, OCHOBAHMS M COJIM C TOYKH 3PEHUS TEOPUH AIIEKTPOIUTHUYECKOM
JTUCCOITUAIUY.

XUMUYeCcKHe CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C METaJJIaMU, OCHOBHBIMU M KHCIIOTHBIMU OKCHJIAMHU, Pa3JIOKEHHE U 00pa30BaHHUE KPUCTAILIOTHApa-
TOB. Peakiuu ruapatauuu B OpraHu4eCKONM XUMMHUH.

[M'uaponu3 opraHUYeCKUX U HEOPraHUYECKUX coennHeHnit. HeoOpatumpliii ruaposm3. OOpaTuMblid THAPOIIH3 COJICH.

M'uaponu3 opraHnyecKUx COCIMHEHHUH U €ro MPaKTUYECKOe 3HAUCHHE JIJIS TTOJTYYEHUS THAPOJIM3HOTO CIIUPTA U MbUIa. buosiorndeckas poJib ruposin3a
B IUTACTUYECKOM U SHEPreTHYeCKOM OOMEHE BEIIECTB U YHEPTUU B KIIETKE.

OKHCIUTENEHO-BOCCTAHOBHTEIbHBIC peakiuu. CreneHb okucieHus. OnpenelieHue CTEICHH OKHUCICHHS 1o Qopmysie coenuHeHus. [loHstre 00
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX peakusaxX. OKUCIEHUE U BOCCTAHOBIIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DOneKTpon3. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpolecC. DJIEKTPOJIU3 PaACIUIaBOB M PAaCTBOPOB Ha MpPUMEPE XJIOpUJA HATPHSI.
[IpakTHueckoe MPUMEHEHUE 3IEKTPOJIN3a. DIEKTPOJUTUYECKOE OITYUCHUE ATTFOMUHUSL.

Jemouncrpanuun. [Ipepaienue kpacHoro ¢ocdopa B Oenbiil. Mogenu momnekyn OyTaHa U n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT MPUPOIBI
BCIICCTB Ha IIPUMCEPE BBaHMOHeﬁCTBHﬁ pPacTBOPOB PA3JIUYHBIX KHCIIOT OI[PIHEIKOBOIZ KOHOCHTpaUuu C OAWHAKOBBIMH TIpaHyjJlaMW IHHKa H
B3aMMOJICHCTBHS OJMHAKOBBIX KYCOUYKOB pPa3HBIX METAJUIOB (MarHus, I[MHKA, JKeJie3a) C COJITHOW KHCIJIOTOH. B3ammopelcTBHE pacTBOpOB CEpHOM
KHCIIOTHI C pAaCTBOPAaMHU THOCYJIb(aTa HATPHUS PA3INIHON KOHIIEHTPALMU U TeMIIepaTypbl. MoJIeh KUIIAIIETO CJIos. PaznokeHue mepokcuaa Boopoia
C TMOMOIIKI0 Katamu3aropa (okcuaa mapranna (IV)) u kaTtamassl ChIporo Msica u cbiporo kaproderns. I[Ipumepsl HeOOpAaTUMBIX peakInil, HAYIIHX C
oOpa3oBaHHEM OCaJKa, ra3a Wiu BOJbl. BaumopeiicTtBue nutus U Hatpusi ¢ Bojoi. [lomydyenne okcuna docdopa (V) u pacTtBopeHue ero B BOJE;
UCIBITaHNE TOJYYEHHOTO pacTBOpa JlakMmycoM. OOpasibl KpUCTALIOTUAPATOB. VcIbITaHHEe PacTBOPOB AIIEKTPOIUTOB U HEINEKTPOJIUTOB HA MPEIMET
TMCCONMAIH. 3aBUCHMOCTD CTEIIEHH JIEKTPOJMTHUECKONW TUCCOIUAIIMN YKCYCHOW KUCIIOTHI OT pa30aBieHus pactBopa. ['maponns kapOuma KaibIus.
IMunponu3 kapOOHATOB IMIETOYHBIX METAJUIOB U HUTpaToB IuHKa min cBuHIA (I1). [omyuenue mbina. [Ipocreiinme OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE
peaKkIu: B3auMOICHCTBUE IIMHKA C COJISTHOM KHUCIIOTOM U kKene3a ¢ pactBopoMm cynbdata meau (11). Moaens snektponusepa. Monaens 35eKTpoTH3HOM
BaHHBI [l TIOTYYCHUS aTFOMUHUSL.

JlaGopaTopHble onbIThI. 6. Peakiins 3aMelieHus: Mein *elle30M B pacTBOpPE MEIHOTO Kymnopoca. 7. Peakiuu, uayime ¢ o0pa3oBaHUeM Ocajika, ra3a u
Boael. 8. [lomydeHue kucimopoja pas3ioKEHHEM IMEPOKCHIAa BOJOpOJa ¢ MoMombi okcuaa mapradma (IV) m kartamaser ceiporo kaprodens. 9.
[Tonydyenue BOOPO1a B3aMMOICHCTBHEM KUCIOTHI ¢ TUHKOM. 10. PaznuuHble cydan THApOIU3a COJICH.

Tema 3. BemecrBa u ux coiicrsa (16 u)

Hemerannel. CpaBHMTENbHAs XapakTepUCTHKa TaJIOTeHOB KaK HamOolee THUINHWYHBIX MpeJcTaBUTeNeld HemeTamioB. OKUCIHUTENbHBIE CBOWCTBA
HEMETAJIJIOB  (B3aMMOJEHCTBHE C MeETallaMd W BOAOPOJOM). BoccraHoBuTeNnbHBIE CBOMCTBa HEMeTalIoB (B3auMojelcTBue ¢ Oosee
AJIEKTPOOTPHULIATEIbHBIMA HEMETAJJIaMH U CIIOKHBIMH BEIECTBAMU-OKHCIUTEISIMHU). Mertamiel. B3aumoneiicTBue MeTaysioB ¢ HeMeTalllaMH



(X710pOM, Cepoil M KUCIIOPOJIOM). B3anmoneicTBue NIEIOYHBIX U HIEIIOYHO3EMENBHBIX METAUIOB ¢ BOJOW. DIEKTPOXUMHUUYECKUN Pl HAIPSHKCHUAN
MeTaJIoB. B3auMo 1elicTBHE METAJIOB C pacTBOPAMHU KHCIIOT U COJieH. AIOMUHOTepMUs. B3anMoaelicTBre HATPUS C ITAHOJIOM U (PEHOIOM.

Koppo3sus metamnos. [ToHsTHE 0 XMMUYECKOH U JIEKTPOXUMUYECKOH KOppo3uH MeTaiioB. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HH.

Kucnorsl Heopranuueckue u opranuueckue. Knaccupukanus KucinoT. XUMHUECKHE CBOWCTBA KHUCIIOT: B3aHMMOJACHCTBHE C METAJUIAMH, OKCHIAMH
METAJUIOB, TMJIPOKCUAAMU METAJJIOB, COJIAMH, crupTramu (peakuus stepudukanun). OcoOble CBOMCTBa a30THOM M KOHLEHTPUPOBAHHOW CEpHON
KHCIIOTBI.

OcHoBaHMsI HeOpraHu4eckue u opranuueckue. OCHOBaHUSA, UX KilaccUUKaLMsa. XUMHUUECKUE CBOMCTBA OCHOBAaHMH: B3aUMOJIEHCTBUE C KUCIOTaMH,
KHCJIOTHBIMHU OKCHJIAMU U COJIIMU. Pa3nioskeHrne HepacTBOPUMBIX OCHOBAaHUH.

Conu. Knaccuduxanuus cosneil: cpeHue, KUCIble U OCHOBHbIC. XMMUUECKUE CBOICTBA COJICH: B3aMMOJEHCTBUE C KUCIOTaMH, I1e€JI09aMHu, METalJIaMH U
comsimu. IlpeacraBurenu coneld U X 3HaA4YeHUE. XJIOPHI HATpHs, KapOoHAT Kaiblms, ¢pocdar Kanpuus (CperHue Coiin); THAPOKapOOHATHl HATPUS U
aMMOHHS (KHCJIBIE COJIN); ruapokcokapOoonaT Meau (1) — mamaxut (OCHOBHAs COJIb).

KauecTBeHHbBIC peaklnu Ha XJIOPHUI-, CyIb(]ar-, 1 KapOOHAT-aHHMOHBI, KATHOH aMMOHMs, KaTnoHsl sxene3a (11) u (111).

I'enernyeckas CBA3b MEXIY KiIacCaMM HEOPIaHMYECKUX M OPraHMUYECKHUX coeluHeHui. lIoHATME O reHeTH4ecKOW CBS3UM U I€HETHUYECKHUX pslax.
I'enernueckuit pan metamia. ['enernyeckuil psaa Hemeramia. OCOOEHHOCTH F€HETUYECKOTO psiJia B OPraHUYECKOW XUMUH.

Jemoncrpanun. Kosutekius o0pa3noB MeTanioB. B3aumoaeiicTBue HaTpUsl U CypbMbI C XJIOPOM, Keje3a ¢ cepoil. ['opeHre Maruust u ajaroMuUHUS B
KHuciopoje. B3aumoneicTBue IIEIOYHO3EMENBHBIX METAUIOB € BOJAOW. B3amMopneicTBue HaTpus € JTAHOJIOM, LMHKA C YKCYCHOH KHCIIOTOM.
AsroMuHOTEpMHUS. B3anmonencTere Meau ¢ KOHIEHTPUPOBAHHOM a30THOM KUCIOTOM. Pe3ynbTaThl KOPpO3UH METAILUIOB B 3aBUCUMOCTH OT YCJIIOBUH €€
npotekanus. Komnekus oOpa3ioB HemeTanaoB. B3anMoneiicTBue XJIOpHOH BOJBI ¢ pacTBOpoM Opomuia (nonuaa) kamus. Kosmekuuss mpupoaHbIX
OpraHMYEeCKUX KHUCIOT. Pa3zbaBieHHe KOHLEHTPUPOBAHHON CEpHOM KUCIOTHL. B3anmmoneiicTBHE KOHIIEHTPHUPOBAHHON CEpHOM KHUCIIOTBHI C CaxapoMm,
LEJITI0NI0301 U Mebio. OOpasiibl MPUPOJHBIX MUHEPATIOB, COACPKALMX XJIOPUA HATpHs, KapOoHAT Kanblus, GocdaT KaablHs U THAPOKCOKapOOHAT
meau (I1). O6pasipl NHILEBbIX NPOAYKTOB, COAEPIKALIUX T'MIAPOKApOOHATHI HATpUsS M aMMOHMS, UX CIIOCOOHOCTh K Pa3jIOKEHUIO IIPU HarpeBaHUU.
I"amenue coapl ykcycom. KauecTBeHHBIE peakIuy Ha KATHOHBI U aHUOHBI.

JlaGopaTopHsle onbIThl. 11. McnibiTanne pacTBOPOB KUCIOT, OCHOBAaHUM U cojiel nHankaropamu. 12. BzaumoeiicTBre CONSIHOM KMCIOTHI U pacTBOpa
YKCYCHOM KHCIOTBI ¢ MeTaiuiaMd. 13. B3ammMopeicTBre COJIIHOW KHUCIIOTBI M PacTBOpPa YKCYCHOM KHCJIOTBI € OCHOBaHMAMU. 14. B3aummonerctBue
COJIIHOM KHCIIOTBI M PAacTBOPA YKCYCHOM KHMCIIOTHI C cosisiMu. 15. IlomydeHue u CBOMCTBA HEPACTBOPHUMBIX OCHOBaHWU. 16. ['maponus XxmopuaoB u
alleTaToB IIEJIOYHBIX MeTauioB. 17. O3HaKOMJICHME C KOJUIEKLMSMH: a) METauIoB; 0) HEMETAJUIOB; B) KHUCJIOT; I') OCHOBaHWi; J) MUHEpPAIOB U
OMOJIOTMYECKUX MAaTEpUaNIOB, COEPKAIIUX HEKOTOPBIE COJIN.

IIpakTuyeckas padora Ne 2. PenieHne sKcriepuMEHTABHBIX 32124 HA HICHTH()UKAIINIO OPTaHMYECKUX U HEOPTAaHMUYECKUX COSTMHEHUM.



3. TemaTn4yeckoe MJIIAHNPOBAHME

Ne Pazgen, rema | Kon-Bo | Kon- B ToMm uncne
n/n 110 BO I10 dopMa KOHTPOJIA [IpakTueckue
TJIaHy (hakty paboThI
1 Tema Ne 1: 31 31 Kontponbnas padora Nel | Ilpaktuueckast pabora Nel
Crpoenue Temaruueckuil KOHTPOJIb
BEIIeCTBA
2 Tema Ne 2: 15 15 TemaTu4yeckuii KOHTPOJIb
XuMH4yecKue
peakuuu
3 Tema Ne 16 11 Kontponbnas padora Ne2 | Ilpaktuueckas padora Ne2
3:BemectBa u TemaTnyeckuii KOHTPOJIb
UX CBOWCTBA
Peseps 6 6
Htoro 68 63 2




