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Paboyas mporpamMma cocTapjieHa Ha ocHoBe [IpmMepHON HporpamMMsl CpEIHETO (IIOJIHOTO)
obtero obpazoBanus 110 XUMHUHU (0a30BBIH ypOBEHb) H IIPOrpaMMbl aBTOPCKOTO Kypca XUMUH IS
10-11 xiaccoB obineoOpazoBarensHbX yupexaenud O.C. I'abpuensHa, KoTopas COOTBETCTBYET
(enepaibHOMY KOMIIOHEHTY TOCYAapCTBEHHOIO CTaHIApTa CpemHero (MONHOro) oOIIero
06pa3oBaHus 10 XuMHHU (6a30BEIH YPOBEHB).

IlnanupyeMsbI pe3yabTaThI 0CBOEHHS Y4e0HOr0 Kypca

B pesynpTare M3ydYeHHs] OPTaHHYECKOM XWUMHUH Ha 6a30BOM YpOBHE yUEHMK JOIDKEH  3HATh/
[IOHMMATh!

- BajKHeliHe XHMHYECKHe TMOHATHSA: BEIIECTBO, XMMHWUYECKUN 3JJIEMEHT, aToM, MOJIEKYyIa,
OTHOCHTEJIBHBIC aTOMHAS U MOJEKYJIIPHAs MaccChl, HOH, AJUIOTPOIINS, H30TOIE], XUMUYECKas CBA3b,
3JIEKTPOOTPUIIATENBHOCTD, CTENIEHh OKHCIIEHHS, BAICHTHOCTh, MOJb, MOJIAPHAs Macca, MOJIAPHBIA
00BEM,  BEIIECTBA MOJICKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs, DacTBOPHBI, 3JICKTPOJIHT,
HE3JICKTPOJIHT, 3JIEKTPOJINTHYECKas NUCCOLMAIs, OKMCIMTENIL ¥ BOCCTAHOBHUTEND, OKHUCICHHE U
BOCCTAHOBJICHHE, TEIIOBOM OdQeKT peakluy, CKOPOCTh XHMHYECKOH peaxIuy, KarTaius,
XMMHYECKOE PAaBHOBECHE;

- OCHOBHBIE TEOPHH XHMHH: TEOpPHS CTPOCHHS opraHudeckux BemecTB A.M. byrtieposa,
XUMMYECKOM CBS3H, JIEKTPOJIMTHUECKOH AUCCONMAlliY; -~ OCHOBHBIE 3aKOHbI XHMHH: COXPaHCHUS
MacCHhI BEIIECTB, IOCTOSTHCTBA COCTABa, IEPUOINYECKHH 3aKOH;

- BaKHeliIne BemecTBa M MaTepHaJIbl: OCHOBHBIE META/IBI M CIUIABEI, CCpHAsd, COJITHALA,
a30THAS ¥ YKCYCHas KHCJIOTHI; [IeI0YH, aMMHaK,MHHEpalIbHbIE YI0OpEHHS,;

yMeThb:

- Ha3bIBATh W3YUCHHEIC BEIIECTBA TI0 «TPUBUAIBHON» MITH MEXyHapOAHOM HOMEHKIIATYPE;

- ONMpeneJasTh BJICHTHOCTh M CTEIIEHb OKHCICHHS XMMHYECKHX JJIEMEHTOB, THII XHMHYCCKON
CBA3M B COCHHHCHMSX, 3aps] HOHA, XapaKTep Cpelbl B BOAHBIX DPAcTBOpPaxX HEOPraHHMYCCKHX
COEQMHEHHH, OKUCITUTEIb 1 BOCCTAHOBHTEND |

XapaKTepU30BATh: JIEMEHTHI MAIBIX ITEPHOMOB 110 MX NOJOKEHHIO B IEPHOIMIECKOH CHCTEME
JI.V1.MenpeneeBa, o0ImMe XWMHYECKHE CBOMCTBAa METa/NIOB, HEMETA/UIOB, OCHOBHBIX KJIACCOB
HEOpPraHHYeCKHUX COCIHHEHNUH,

- 00BSICHATE 3aBHCHMOCTh CBOMCTB BEINECTB OT MX COCTAaBa M CTPOCHUS, IPHPOLY XHUMHUYECKOH
CBSI3H, 3aBHCHMOCTH CKOPOCTH XMMHUYECKOM PEaKiMy M IOJIOKEHHA XHMHUYECKOIO PaBHOBECHS OT
pazu4YHBIX (aKTOpOB;

- BBINOJHATHL XHMHYECKHH JKCIEePHMEHT 110 PacliO3HABAaHMIO BAXKHEHINUX OPraHUYECKHX H
HEOPTraHWYECKUX BELIECTB;

- NPOBOAHTH CAMOCTOATENBHBIN IIOMCK XUMMYECKOH HMHOQOpPMalMi C HCIOJIh30BaHHEM
Pa3IMYHBIX HCTOYHUKOB (HaYYHO-TIOIYIISIPHBIX H3JaHHH, KOMIBIOTEPHBIX 0a3 NaHHEIX, PECYPCOB
WHTepHeTa); MCIONB30BaTh KOMITBIOTEPHBIE TEXHOIOTHH A1 00pabOTKH M NEPEfadn XMMUIECKOM
HHOOPMAIMH U ee TIPECTaBICHAS B Pa3IMYHBIX HopMax;

HCHO0JIL30BATH NPUOOpeTeHHBbIC 3HAHHS W YMEHHA B IPAKTHYECKOH [CATEIbHOCTH H
MOBCEIHEBHOM JKU3HM

o Ui OOBICHEHUS XUMHYECKUX SBJICHHIH, IIPOUCXOIAINNX B IPHPO/ie, ObITY H Ha IIPOU3BOJICTBE;

® OIIPENICIICHUS] BO3MOYKHOCTH ITPOTEKAaHUS XUMHYECKUX MIPEBPAINCHUH B Pa3IHYHAIX YCIOBHAX
U OLIEHKHU UX IIOCIEICTBHH;

® DKOJIOTHHYECKU IPaMOTHOIO IIOBEAECHHS B OKPYXKAIOIIEH Cpelle;

® OIICHKH BIUSHHA XMMHYECKOTO 3arps3HEHMs OKpYJKaroIled cpelsl Ha OpraHM3M 4YeJIOBEKa U
JpyTHE XKUBBIE OPraHU3MEI,

e 6e30macHOro OoOpaleHdss ¢ TOPIOYMMH ¥ TOKCHYHBIMH BEIeCTBaMH, J1a00paTOpHBIM
000pyaoBaHKEM;

® KPHUTHYECKO} OIEHKH JOCTOBEPHOCTH XHMHUYECKOH HMH(OpMalUH, MOCTYHAIOMeH U3 pasHbIX
HMCTOYHUKOB.

Copaepxanue yqe0HOT0 IpeAmMeTa

Tema 1. Cmpoenue seujecmea (13 u)

OCHOBHBEC CBEJJEHHSA O CTPOEHHUHU aToOM a. fIapo: NIpOTOHBI H HEHTPOHEL
N3oTtombl. JJIeKTpOHBL ONeKTpoHHas ofonouka. ODHepreTwdeckui ypoBeHb. OcobGeHHOCTH
CTPOCHHSI JJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB 4-T0 M 5-ro NEpHOA0B HEPHOANYECKOH



cucreMs! JI. Y. Menzeneesa (mepexoaHbix dieMeHToB). [Torstue 06 opbutanix. s- u p-opOUTaim.
ONeKTpOoHHBIE KOH(QUTypalluy aTOMOB XMMHUYECKUX JJIEMEHTOB.

[lepuonuueckuif 3axkoH J MM MengeneeBa BcBeTe YyYEHHS O CTPOCH
U aToMa. Orkperrue /1. V. MeHzeneeBsIM IEPHOIUYECKOTO 3aKOHA.

[lepuonuueckas cucTeMa xumudeckux osemeHtoB JI. WM. Menneneesa - rpapudeckoe
0TOOpaXKeHHe MEPUOANYECKOT0 3akoHa. (DU3MYECKWi CMBICT IOPSIKOBOTO HOMEpaA JJIEMEHTA,
HOMEpa [epHojia M HOMepa TpYHIbl. BajleHTHBIE 37IeKTpOHBL IIpHUMHBI W3MEHEHHS CBOMCTB
3JIEMEHTOB B IIEPHOJAX ¥ Ipynnax (TJIaBHBIX MOATPYIIIAX).

[TonmoxeHre BOAOpPOAa B IIEPUOAMYECKOH CHCTEME., 3HA4YCHHE IEPHOAMYCCKOrO 3aKOHA H
NepPUOTUYECKO! CUCTeMBl XuMmMmueckux dnemeHToB [[. M. Menzeneesa nind pa3sBUTHA HAyKH U
NOHUMAaHHU XUMUYECKON KapTHHBI MUpa.

Hemoucrpanuu. Paznuunsie QOpMBI NIEPHOAWUECKON CHCTEMBI XUMUUeCKUX sieMeHToB J[. U.
Menneneesa.

Mounuag xuMudeckas ¢Bi3b. Karnons! u anwonsl. Kiaccuduxaiius nosHoB. MoHHEIE
KpHCTaJUTHIeCcKHe pemeTkH. CBolCTBa BEIECTB C 3THM THIIOM KPUCTAJUIMYECKHX PELIETOK,

KoBanenrHasg XHMHYECKas CB I3 b JIEKTpoOTpUIaTenbHOCTE. [loMspHasd u
HENOJIIpHAs KOBaJleHTHBIe CBA3U. Jlumonb. llomsdpHOCTE CBA3M W HOJSPHOCTE MOJIEKYJIBL
OOGMEHHBIf W  JOHOPHO-aKIEITOPHBI  MeXaHW3Mbl 00pa3oBaHHWS KOBAICHTHOM  CBS3H.
MorstekyispHble ¥ aTOMHBIE KpHCTamHdeckre pemeTkd. CBONMCTBa BEIIECTB C 3THMH THIIAMH
KPUCTAJUIMYECKUX PEIIETOK.

MeTannuueckas XUMHAYecKasd CBs3b OcoOOEHHOCTH CTPOSHUSA aTOMOB METAJJIOB.
Merananueckas XMMHYECKas CBSA3b M MeETaUTHUECKas KpUcTaumueckas pemeTka. CBoHcTBa
BEIIIECTB C 3THM THIIOM CBSI3U.

BonoponuHasg xuMudeckas ¢B4A3 b MeXMoleKkyIsipHas U BHyTPHMOJIEKYIIpHast
BOJIOPOJIHAS CBSI3b. 3HAUCHUE BOJOPOTHOHN CBSI3H UL OPTraHU3aIlK CTPYKTYP OHOIOIAMEDOB.

ITonwuwMepouw . [InactMaccel. Peaknum momuMepu3anuyu ¥ IIOJMKOHJIEHCAUMU. BojokHa.
Bronoruyeckue noIMMEpEIL.

'a3006pa3HOE, XUIJKOE H TBEPAOECOCTOSHHUSA BemecTBa IpH
arperaTHBIX COCTOSHHUS BOABL. OCOOEHHOCTH CTpOoeHHs ra3oB. MoisipHb 00BeM ra3zo00pasHBIX
BEIECTB. [IpuMepsl ra3000pa3sHBIX IPUPONHBIX CMECEeH: BO3IyX, NPHUPOAHBIA ra3. 3arpsA3HEHHE
aTMocheps! (KHCIOTHBIC JOXKIH, HapHUKOBBIM 3¢ ¢exT) u Ooprba ¢ HuM. AMopbHEBIE TBEpIbIE
BEIIECTBa B IPUPOAE YW B XKU3HH UEJIOBEKA, MX 3HA4YCHHE W IpuMeHeHHe. Kpucrtammueckoe
CTPOCHHUE BEIECTBA.

CoctaB BemecTBa U CM e c e i BemecTsa MONEKyISIpDHOIO U HEMOJIEKYJLIPHOI'O
CTPOCHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BellecTB. [IoHATHE «I0N» U €€ Ppa3HOBHAHOCTH: MaccoBast
(moJyist BJNIEMEHTOB B COENWHEHHWH, JOJI1 KOMIIOHEHTAa B CMECH - JOJii IIpUMeEceH, H0JLd
PacTBOPEHHOTO BeIIeCTBA B pacTBope) M obbemHas. Jlonsg BEIXOJA NPOTYKTa PEAKIMH OT
TEOPETHYECKH BO3MOXKHOTO.

HIucnmepcHEE CcHUCTe M bl [loHITHE 0 AHCIEepCHBIX cucTeMax. JlucriepcHas ¢aza u
mucriepcuoHHas cpefa. Knaccudukamus AUCHEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSIHUSL JUCIIEPCHOM Cpelbl U AUCIEPCHOHHOHN ¢a3pl. [ 'pybomuciepcHble CHCTEMEL: 3MYJIbCHH,
CYCHEH3HUH, a3p030ii. TOHKOAUCIEPCHBIE CUCTEMBL: I'€IH U 30.IH.

Jdemoncrpanuu.  Mojens  KpHCTAJUIMYECKOH  pEIIeTKH  XJopuiga Hartpuid. Moxemn
KPUCTAJNIMYECKHAX PEIIETOK «CYXOro JbAa» (MM HOAa), anMasa, rpaduta (WM KBapua). Mojenb
monexyisl JTHK. O6pasiel pa3snuyHBIX AMCHEPCHBIX CHCTEM: SMYJBbCUH, CYCIEH3HH, a’po30ieH,
reneii u 3o1e. Koarymsanus. Curepesuc. Dddext Tunnans.

KontponpHaas padora Nel mo Teme «CTpOeHHE BEIIECTRAY.

Tema 2. Xumuueckue peakuud (8 v)

Peaxnuu, unymue 63 U3MEeHEHHUST COCTaBa BeIlecCTB., AIJIOTPOIHS U
AJIOTPOIIHBIE BUAOM3MEHEHUs. [IpHuMHBEl aljIoTpoIMM Ha MIpuMepe MoAH(HKalui KHCIOopoJa,
yriepona u gocdopa. O30H, ero 6Guonorudeckas posib. M30MepsI U H30MEPHSL.

Peaxnwuu, maymume ¢c U3MEHEHHUEM cOCTaBa BeIecT B. Peakuun
COEJMHEHHUs, pa3loOXEHHdA, 3aMelleHUus M oOMeHa B HEOPraHWYEeCKOM W OpraHHYecKOH XUMHHU.
Peaxruu 5k30- U 3HAOTEpMHUUecKHe. TermnoBol 3G PeKT XUMUIECKOH PEaKINy U TEPMOXUMHUYECKHE
ypaBHeHHs. Peakliuu ropeHus, Kak 4acTHBIN CITy4dail 3K30TEPMUYECKHUX PEaKITHiA.




CKxopocTh XHMHUUECKOU peaknud CKOpOCTh XUMUIECKOH peakuy. 3aBHCAMOCTh
CKOPOCTH XHMHYECKOH peaklud OT IPHUPOABI pPEarvpyroINUX BELIECTB, KOHICHTPALHH,
TEMIIEPaTyphl, IUIOMAIH ITOBEPXHOCTH COIPHUKOCHOBEHMS W KaTajiu3aTopa. Peakiuu romo- H
rereporeHHbie. [loHATHE O KXaTanu3e U KaTanu3aropaX. OEpMEHTH Kak OMOJIOTMYECKHE
KaTalu3aTopEI.

O6paTuMOCTh XHMHYECKHUX peakxiuil. Heobpatumele u o6paTuMelie XUMHYECKHE
peakin. COCTOSHIE XHMHYESCKOTO PABHOBECHS JUI 0OpAaTHMBIX XHUMHUYECKHX peakiui. CriocoObl
CMEITEHHsT XMMHYECKOTO DaBHOBECHS Ha NpUMepe cHuHTe3a ammuaka. [loHsaTve 00 OCHOBHBIX
HAyJYHBIX IPUHIIMNAX IPOU3BOCTBA Ha TPHUMEPE CHHTE3a aMMHaKa HIIH CEPHOM KUCIIOTHL.

DJIeKTPONUTEl U HEINIEKTPOJIUTEL DJIEKTPOIUTHYECKAs Aucconuanus. KucioTel, OCHOBaHUA H
COJIH C TOYKH 3PEHUS TEOPUH INIEKTPOIUTHIECKON JUCCOIIAAIHN.

FT'aagponwm3 OpraHUYECKHUX W HEOPraHMHUYECKHUX COENUHEHHN
Heo6parumerit rugponus. O6patuMenii rupoiiu3 cosled.  ['HApOIN3 OpraHudeCKUX COCAMHEHHH H
€ro MpaKTHYECKOe 3HAUCHHE YIS NMOJy4eHUs THAPOJIM3HOTO CIUpTa B MbUIa. bromoruyeckas poib
THAPOJIN3a B TUNIACTHYECKOM U SHEPTETUYECKOM 0OMEHE BEINECTB H SJHEPIUH B KIIETKE.

OKMCIHTENbHO-BOCCTAHOBHTENbHEE peakiydu CreneHb OKUCIEHHUS.
Ompeziesienne CTelleHW OKUCIeHUS mo Gopmyne coenvHeHus. lloHATHE 00 OKHCIMTEIBHO-
BOCCTAaHOBHTEJIBHBIX peakitusx. OKUCICHNE U BOCCTAHOBJIEHHUE, OKHCIIUTEND X BOCCTAHOBUTE]I.

DIEeKTpOaH 3. DJIeKTPOIH3 KaK OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIH NPOIEcC. DIEKTPOIIH3
pacijiaBOB U pacTBOPOB Ha MpUMepe XJIopuaa HaTpud. [IpakTudeckoe IpUMEHEHHE SJIEKTPOJIH3a.

ONeKTpPONHUTHUIECKAH IUCCONUANHUS:HI. OneKTpoiuThl. OHEL
Peakuyu noHHOr0o 06MeHa. Y ClIOBHS IPOTEKaHUA PEaKIMH 10 KOHIA.

HemoHcTpanuu, 3aBHCHMOCTh CKOPOCTH pEakmuH OT MPHPOJBI BEIIECTB HA IPHMEPE
B3aMMOJICHCTBUS PAaCTBOPOB pa’MUYHBIX KHUCJIOT OJHWHAKOBOM KOHIEHTPALMM C OJHMHAKOBEIMH
rpaHylaMy [HHKA ¥ B3aUMOJEHCTBHS OJWHAKOBEIX KyCOYKOB Pa3HBIX METAUIOB (MarHus, IHHKA,
eesa) ¢ CONMHOM KHCIIOTOW. Pa3noxkeHue mepokcuaa BOAOPOAa C IMOMOIIBIO KaTalM3aropa
(oxcuna mapranna (IV)) u katanassl CBIporo msca U celporo xaprodesns. [IpuMepsr HeoGpaTHMBIX
peakiuii, HaOymuX ¢ oO0pa3oBaHHEM Ocallka, I'a3a WM BOABL B3auMoAeHCTBHE IMTHS U HATPUA C
Bozo#. O6pa3nbl KPUCTAUIOTHAPATOB. [ MApoM3 KapOOHATOB INENOYHBIX META/UIOB M HHUTPATOB
npaka wia cBuHna (1), Ilpocreifimme  OKMCIHUTENBHO-BOCCTAHOBHUTEIBHBIE — PEAKIIHH,
B3aUMO/ICHCTBHE IIMHKA C COJITHON KUCIOTOH U Jene3a ¢ pacTBopoM cyiabdara meau (II).

JlabopaTopHble OOBITEL 2. Peakiiyus 3aMeleHus MEAH KEJIE30M B paCTBOpPE MEIHOTO KyIopoca.
3. Tlomydenme BOMOpOIA B3aUMOAECHCTBHEM KHCIOTHI ¢ IuHKOM. 4. IlomydeHme Kmcaopozda
pazioKEeHUEM NEepOKCHIa BOJOpOIa C IIOMOINBIO OKchuia Mapranna (IV) u kartayjasbl CBIPOTO
kapTodens. 5. Peakuuu, upymue ¢ oOpa3oBaHHeM Ocalka, ra3a U BoAbl. 6. PasnuuHble cilydan
TUPOJIN3a COJIEH.

[IpankTryeckas pabora 1. Pemenue sSKCIEpUMEHTANBHBIX 3aad IO TeMe «XHUMHAYECKas
peaxius».

KonTtponpHas pabota Ne2 o teme «XuMHUYECKHE peaKkIuu».

Tema 3. BemecTBa 1 HX cBoiicTBa (9 u)

M e T a 1 1 bl B3aumozelcTBHEe METAJUIOB ¢ HEMETAIaMH (XJIOPOM, CEPOH M KHCIIOPOIOM).
BaaumonelicTBHE IENOYHBIX U HIEI0YHO3EMENBHBIX METAIIOB ¢ BOIOHM. DIEKTPOXUMUYIECKUHN PAL
HanpsDKeHUH MeTalioB. BlauMopelicTBHe MeETalIoB C  pacTBOpaMH KHCIOT M COJNEH.
AmoMuHoTepMus. B3auMonelicTBUE HATPHS C 3TAHOJIOM.

Koppozus metauioB. [loHATHE 0 XMMHYECKOH M 3IEKTPOXMMHYECKOM KOPpPO3UH METAJUIOB.
Crmoco0b1 3aATEI METAJIOB OT KOPPO3HH.

HewMeTann b CpaBHUTENbHAS XapaKTEPUCTHKA TAlOT€HOB KaK Hauboliee TUIHYHBIX
npeactaButenedf HemeramnoB. OKUCIMTENBHBIE CBOWCTBa HEMETAIOB (B3aMMOJCHCTBHE C
METaJlIaM{ ¥ BOJIOPOIOM). BOCCTaHOBHTEIBHEIE CBOMCTBA HEMETALUIOB (B3auMoAeHcTBHE ¢ Gomee
3JIEKTPOOTPUIATEILHBIMY HEMETAIITIAMH U CIOKHBIMU BEIIECTBAMH-OKUCIIUTEISIMHU).

Kucmanorsl HEOpraHunu4decCcKHuEe 1 Opl"aHI/ITIeCKI/Ie.KJ’IaCCI/I(l)I/IKaHHHKHCHOT.
XvuMuUyecKkre CBOMCTBa KHCJIOT: B3aUMOJEHCTBHE ¢ MeTallaMH, OKCHIaMH METalIoB,
THAPOKCHIAMH METaJUIOB, COJISIMH, crnupTamu (peaknus dtepudukamum). OcoOble CcBOHCTBa
430THOM M KOHIICHTPHPOBAHHON CEPHOM KUCIOTEL.




OcHOBAaHHYA HeOoOpramwuyecKkue ¥ opranudyecku e OcHOBaHHUA, HX
Kiaccuukannsi. XMMAYECKHEe CBONCTBA OCHOBAaHHUH: B3aMMOJECHCTBHE C KHCIOTaMH, KHCIOTHBIMA
OKCHIAMH¥ U COJIIMHU. Pa3znoxeHre HEpacTBOPHUMBIX OCHOBAHHUH.

Heoprasumueckue 51 OpraHHYECKHE aMmboTepHBEHE
ocHOBaHHu g .Kraccupukarus. XUMHIeCKHEe CBOHCTBA.

C o 1 u. Knaccuduxanus cosneii: cpeiHue, KACIbIE U OCHOBHBIE. XUMHYECKHE CBOMCTBA COJIEH:
B3aUMOJICHCTBUE C KHCIOTAMH, LIEJ0YaMH, METaUITaMH W COJIIMH. IIpencTaBUTENH colledl M HX
3HaueHue. XIOPH HATpHs, KapOoHaT KaabLus, hocdar Kaabuus (CpeIHHE CONK); THAPOKapOOHATHI
HaTpus U aMMOHMA (KHCIBe COJH); THapokcokapboHat Menu (II) - MamaxuT (OCHOBHAS COJIB).
KauecTBeHHBIE peakilMu Ha XJIOpHUI-, CylbdaT-, ¥ KapOOHAT-aHMOHBI, KATHOH aMMOHHUSA, KaTHOHEI
kenesa (II) u (I11).

Hemoncrpanuy. Kosurekius o6pasiioB MeTauioB. [opeHre Mar"usg ¥ alfOMHMHHS B KHCTIOPOIE.
B3auMozelicTBHE [IENTOYHO3EMENBHBIX METALIOB ¢ BoXOH. BaauMozelcTsre HaTpusa ¢ 3TAHOJIOM,
IIMHKA C YKCYCHOM KHCIOTOH. B3aummonelcTBHE MeI ¢ KOHIEHTPHPOBAHHOH a30THOH KHCJIOTOM.
Pe3ynbTaTel KOPPO3MH METAIUIOB B 3aBHCHMOCTH OT yciIoBHil ee nporexanus. Komnexnus o6pasuos
HEMETAJLIOB. Komnexuns IIPUPOIHBIX OpraHMYeCKHUX KHCIIOT. BzauMmoneiicteue
KOHIIEHTPHPOBAHHOW CEPHOM KHCIOTHI C CaxapoM, LEUI0NI030H H Meapio. O6pasibl IPHPOTHBIX
MHHEpAJIOB, COJEpXAUIMX XJIOPHA HAaTpHs, KapOoHaT Kamblmd, QocdarT Kampuus U
runpokcokapOonar menu (II).

JIa6opaTopHble OMBITEL. 7. O3HaKOMJEHHE ¢ KOJUIEKLHAME: a) METALIOB; 0) HEMETAUIOB. 8.
BlauMozelcTBHE CONIHOM KMCIIOTH ¥ PACTBOPA YKCYCHOM KHUCJIOTEL ¢ METa/NIAMH, C OCHOBaHHIMH,
¢ comsami. 9. TTonyuenne 1 CBOMCTBa HEPACTBOPHMEIX OCHOBaHWH. 10. KaueCTBCHHBIC PEaKIMU Ha
XJIOPHJIBI ¥ CYTh(ATEL

[pakTrueckas paboTta 2. Pelnenue sKCIeprMEHTANBHBIX 3amad 1o Teme «BelmecTBa W uX
CBOHCTBA®.

KorTtpoasHas pabota Ne3 no Teme «BelecTBa 1 UX CBOMCTBa».

Kanennapuo-rematu4ieckoe mianuposanne 11 kiace

Ne HauMeHOBaHHe pa3fiesioB H TEM Bcero Harta
/i 4aC0B ILnan. PaxT.
1 Cmpoenue geujecmsa 14
1.1 | Beoxusiii uHCTpYKTaX 110 Th. OCHOBHBIE CBEJIEHUSA O CTPOSHHUH 1 06
aToMa. s
1.2 | TMepuoamnueckuii 3axoH J[.M.Menneneesa B CBETE yUEHHS O 1
cTpoeHun atoma. CTaHOBJIEHHE M Pa3BHTHE 3aKOHA H TEOPHH £0Y
XPMHYECKOTO CTPOCHHS.
1.3 | CraHoBNeHHE U pa3BUTHE 3aKOHA ¥ TEOPUH XUMHUECKOTO | 7509
CTpPOEHUSI. T
1.4 | CamocrosTensHas pabora no reMe «CTpoeHHe aToMa», 1 AA L0
1.5 | HonHas XMMHYecKas CBS3b M HOHHbBIE KPHCTAJUTMYECKHE PEIICTKH 1 ALCG
1.6 | KoBajeHTHast XMHUYECKas CBS3b. 1 £ 70
1.7 | Merajutnueckas XMMHYECKas CBA3b. 1 7370
1.8 | BomoponHas XWMHYECKas CBSA3b. AC /L
1.9 | Monumepsl 1 A7 7
1.10 | OcobeHHoCTH CTPOSHHUS Ta30B, JKUAKHUX H TBEPABIX BEIIECTB, 1
THIBI KPUCTATUTHYECKHX PEIeTOK . BemecTsa, aMopdHbIe H 7. 17
KPHCTAJUTHHYECKHE,
1.11 | Yucrsle BemmecTBa U cMecu. CriocoOs! pa3feseHus cMeceH. 1
SIBJIeHws, MPOUCXOISIINE NIPU PACTBOPEHUH BelllecTsa. Maccosas 17 /4
J07I1 paCTBOPEHHOTO BEILECTBA. V
1.12 | JucnepcHeie CHCTEMBL 1 AY 7/
1.13 | OGoGienue 1o Teme «CTPOSHHE BELIECTBY. 1 A 1A
1.14 | Koumponvras paboma Nel 1o Teme «CTpOSHHE BEILECTBAY. 1 S 74
2 | Xumuueckue peakyuu 10
2.1 | AHanu3 KOHTPOJBHOHU paboThl. Kiaccudukanys XUMHIECKUX 1 594
peaKimi. ‘
2.2 | CxopocTbh XHMHUECKOH peaklyu. 1 del 11




2.3 | O6GpaTHMOCTh XMMHYECKHX PeaKLni. XHMHUYECKOe PaBHOBECHE, 1 0/
c11oco0bl €ro CMELIEHHUS. i
2.4 | T'uaponn3s HEOpPraHUYEeCKUX H OPraHUHMECKHX COSMHEHHUH, 1 79 07
2.5 | OkuCANTENBHO-BOCCTAHOBHTEILHEIE PEAKLIHH, 1 6.0/
2.6 | DiekTpoau3 paciuiaBoB ¥ pacTBOPOB. IIpakTHUECKOE MPUMEHEHHE 1 yy)
JIEKTPOIIH3A.
2.7 | DnexTponuTHueckas auccoumalys. Peakiiu HoHHOro obMeHa. 1 JOA
2.8 | IIpaxmuuecxas paboma 1. Perienne S5KCIIEPUMEHTAIBHBIX 38184 1 1604
o TeMe «XumMuyeckas peaxkuusi». [Tpasuna Th.
2.9 | O6obuienue 3HaHUH 10 TeME «XMMHYECKHE PEAKLIHH». 1 AL 3
2.10 | Koumponvnas paboma Ne2 110 Teme «XHUMHUECKHE PEAKIMU» 1 G.03
3 | Bewecmea u ux ceoiicmea 9
3.1 | Ananus KOHTPOJBHOH paboTel. MeTansl. 1 76,03
3.2 | Hemertampl. 1 4203
3.3 | KucyioTel HeOpraHuyecKHe H OpraHHUYEeCcKHUe. 1 8Oy
3.4 | OcHoBaHHUS HEOpraHUUECKHe U OpraHHYECcKHe. 1 A3 04
3.5 | Heoprauuueckue v opraHiHyeckie aM(poTepHble COeTUHEHHS. 1 S0 0y
3.6 | Comm. 1 FE DY
3.7 | Ipaxmuueckan paboma 2. PellieHre SKCIIEPHMEHTATIBHEIX 32134 1
1o Teme «BelliecTBa 1 X CBOMCTBa». 705"
3.8 | O6obmenue 3HaHUH No TeMe «BelecTsa M WX CBOHCTBaY. 1 74057
3.9 | Koumponavnas paboma Ne3 1io Teme «BellecTsa H UX CBOHCTBa», 1 ea’za
4 | XaMHs H cOBpeMeHHOe 001ecTBO, 1
4.1 | AHaJTH3 KOHTPONBHOH paboTel. XHUMHUECKas TEXHOJIOTHS. 1 A50F
XuMHUecKast [paMOTHOCTH KaK KOMITOHEHT 001IeH KyJIbTypsl
JeIoBeKa
Bcero uacos: 34




