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IHosicuuTenbLHAA 3aIHCKA

Pabouas nmporpaMMa no XMMHMHM COCTaBJICHAa B COOTBETCTBHH C:

- ®enepanbHbiM 3akoHOM OT 29.12.2012 1. Ne 273-®3 «3akoH 00 oOpa3oBaHUH B
Poccuiickoit denepanuny;

- @enepalibHBIM KOMIIOHEHTOM TOCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa,
YTBEP)KICHHBIM NMPUKa30M MHUHUCTEpCTBa 0OpazoBaHus U Hayku Poccuiickoit ®@enepanuu
ot 05.03.2004 Ne 1089 (pen. ot 23.06.2015);

- @epepanbHbIM  0a3UCHBIM ~ Y4eOHBIM  IIJITAHOM, YTBEP)KICHHBIM  IPUKA30M
MunucrepcTBa obpa3zoBanus U Hayku Poccuiickoit deneparu ot 09 mapra 2004 1. Ne 1312
(c u3MEHeHMsIMHM, BHECEHHBIMH MpUKa3aMu MHUHHCTEpCTBA OOpa30BaHUS M HAyKU
Poccuiickoit @enepauuu ot 20 aBrycra 2008 roga Ne 241, 30 aBrycra 2010 roma Ne 889, 3
uroHs 2011 roma Ne 1994, 1 despanst 2012 roga Ne 74)

- PernonanpHpli (HaMOHAIBHO — PETMOHAJIBHBIA) KOMIIOHEHT T'OCYJapCTBEHHOI'O
00pa3oBaTeNbHOTO CTaHAapTa JAOMIKOJIBLHOTO, HauyaabHOIO o011ero, OCHOBHOTO
obmero wu cpemHero (moysiHOTO) oOmEero — obpaszoBanusi CBepaIOBCKOW — oOmactu
(yrBepxkaén nocraHoBneHueM [IpaBurtenscrBa CepoBckoit oomactu ot 17.01.2006 r. Ne
15-I1IT)

- VYcraB MyHUIUDAIBHOTO Ka3eHHOTO  00IIe00pa3oBaTENbHOTO  YUPEXKICHUS
«YepeMxoBcKasi OCHOBHasi 00111€00pa30BaTesIbHAS LIIKOJIAY.

- OOpa3oBaTenpHas MporpaMMa OCHOBHOTO 0o0IIero oOpa3oBaHusi MyHUIIUTIAIBHOTO
Ka3eHHOro  00I11€00pa30BaTEIbHOTO  YUPEXKJIEHUS «YepeMxoBcKass ~ OCHOBHas
o0mieoOpa3oBarenbHast MKOIA.

W3ydyeHne XUMHM Ha CTYNEHH OCHOBHOTO 00Iero oOpa3oBaHHUs HAlpaBiIeHO Ha
JNOCTHKEHHE CIENYIOUINX LeJIei:

- OCBOEHHE BAKHEHIIMX 3HAHUM OO0 OCHOBHBIX MOHSTHUSX M 3aKOHaX XHMHUH,
XUMHYECKON CUMBOJIUKE;

- OBJIaJICHUE YMEHUSMHU HaOII0JaTh XUMUYECKHE SBJICHUS, MPOBOJUTh XUMUYECKUN
HKCHEPUMEHT, NPOMU3BOAUTH pPACUETHl HA OCHOBE XMMHUYECKMX (OpPMYN BEIIECTB H
YPAaBHEHUN XUMUYECKHUX PEAKIINN;

- pa3BUTHE IO3HABATEIbHBIX HHTEPECOB M HHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B
IpoLecce MPOBEACHUS XHUMHUYECKOTO SKCIIEPUMEHTa, CaMOCTOSITEIbHOTO MPHOOpETEeHUs
3HaHUI B COOTBETCTBUU C BO3HUKAIOUIMMHU KMU3HEHHBIMHU MOTPEOHOCTSIMU;

- BOCIIUTAaHWE OTHOIICHHS K XUMHH KaKk K OJHOMY U3 (yHIaMEHTAIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U JIEMEHTY 00IIIeUeI0BEYeCKOM KYIbTYpHI;

- IpUMEHEHHUE TMOJIYYEHHBIX 3HAHUW M YMEHUH uig 0e30MacHOro HCHOIb30BaHUS
BEIIECTB M MaTepUAIOB B OBITY, CEICKOM XO3sIiCTBE M Ha INPOU3BOJACTBE, PEIICHUS
MPaKTUYECKHX 3a/1a4 B MOBCEIHEBHOM )XKU3HU, PEAYIPEKICHUS SBICHUM, HAHOCSIINUX Bpe.l
3JI0POBBIO YEJIOBEKA U OKPYIKAIOIIEH Cpee.

3anaum:

- OCBOUTDH BakHeilIne 3HaHUS 00 OCHOBHBIX HOHSATHIX W 3aKOHAX XHUMHHU, XUMHUYECKOH
CUMBOJIMKY;

- Pa3BUBaATb YMCHUA Ha6J'IIO)IaTI) XUMHUYCCKUEC ABJICHHA, IIPOBOAUTH XUMHUYECKUN
OKCIIEPUMEHT, MPOU3BOJUTH pPacyEéThl HA OCHOBE XHUMHUYECKUX (OpMyNn BeEmecTB U
YpPaBHEHUN XUMHYECKUX PEAKIIU;

- pa3BHBATh TO3HABATEIILHBIC HHTEPECH U MHTEIUICKTyaIbHbIe CIIOCOOHOCTH B TIPOIECCEe
MPOBEJICHUSI XUMUYECKOTO0 SKCIIEPUMEHTA, CaMOCTOSITEIbHOTO MPUOOpPETeHUs 3HAHUN B
COOTBETCTBUHU C BOZHUKAOIIUMU KU3HCHHBIMU HOTpCGHOCTHMI/I;

- BOCIIUTHIBATH OTHOIICHHE K XUMHH KaK K OTHOMY U3 ()yH/IaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY O0IeYeTIOBEYECKON KYIbTYPHI;



- MPUMEHSTH TOJIyYCHHBIC 3HAHUS U YMEHUS JJisi 0€30MaCHOTO HCIIOJIb30BAHUS BEUICCTB
W MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOM3BOACTBE, PEIIaTh MPAKTHYCCKUE
3a2J1a4M B IIOBCEIHEBHOM KU3HHU.

Conepsxkanue nporpamMmmbl
OBIIASA U HEOPTAHNYECKASA XUMUSA

8 kinace

BBenenue (4 yvaca)

XuMHsT — HayKa O BEILIECTBaX, MX CBOWCTBaX M mpeBpamieHusax. [lonsartue o
XUMHUYECKOM d3JIeMEHTE M (popMax ero CyiecTBOBaHHS: CBOOOIHBIX aTOMax, MPOCTHIX U
CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTANUNE XUMUYECKUX PEAKIUN OT (PU3MUECKUX SBICHHA.
Poap xumun B sxu3HU YesnoBeka. XeMopuiusa 1 xeMohoousi.

Kparkue cBeneHuss M3 HMCTOPUM BO3HUKHOBEHHUSI W pa3BUTUA XuMuu. [lepuon
anxumuu. [lonstue o ¢unocopckom kamue. Xumus B XVI B. Pazsutue xumuu Ha Pycu.
Ponb OTedecTBEHHBIX YYCHBIX B CTAHOBJICHHHM XHUMHYECKOH Hayku — paboter M. B.
JlomonocoBa, A. M. bytneposa, /. 1. Menaeneesa.

XuMHuuecKkasi CUMBOJIMKA. 3HAKU XMMHYECKUX JJIEMEHTOB U IMPOUCXOXKICHUE HX
Ha3BaHuil. Xumudeckue Gopmynsl. Uuaexcel u kodddunrentsl. OTHOCUTEIbHBIE aTOMHAs
U MOJICKYJIsSIpHAss Macchl. PacueT MaccoBOW J0NM XMMHUYECKOTO 3JIeMEeHTa 1Mo (opmyiie
BEILIECTBA.

[Tepuonnueckas cucreMa xumudeckux 3semMeHToB . . MenneneeBa, ee CTpykrypa:
MaJble U OOJbIINEe IePHOIbl, TPYIIBI U MOATPYNIHI (TaBHas U mobounas). [lepuoanueckas
cUcCTeMa KaK CIIPaBOYHOE TTOCOOHME ISl MOTYyUYEHHUS CBEICHUN O XUMUYECKUX JJIEMEHTAX.

Pacuernbie 3agaum. 1. HaxoxaeHue OTHOCHTENBHOM MOJEKYISIPHOM MaccChl
BEIIECTBA 10 €ro XUMHUYecKoil ¢dopmyse. 2. BpruucieHne MaccoBOd TOM XUMHUYECKOTO
JJIEMEHTa B BEIIECTBE MO ero hopmye.

TEMA 1

ATOMBI XUMHUYECKHUX 3JIeMeHTOB (10 uacos)

ATOMBI KaK (hopma CyIIeCTBOBAHHS XUMUYECKUX AIeMEHTOB. OCHOBHBIE CBEJICHUS O
CTpoeHHH aToMOB. JloKa3aTenbCTBa CIOKHOCTU CTpoeHHs atomoB. OmbiThl Pesepdopna.
[lnanerapHast MOJEIb CTPOEHUS aTOMA.

CocraB aTOMHBIX s/iep: NPOTOHBI U HEUTPOHBL. OTHOCUTENbHAs aTOMHas Macca.
B3anmMoCBA3b MOHATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI aTOMHAs Macca.

HM3MmeHeHue uucia IOpOTOHOB B AApC€ aToOMa — 06pa30BaHI/IC HOBBIX XHMHWYCCKHUX
OJICMCHTOB.
HM3Mmenenue 4wucia HCﬁTpOHOB B dAp€ artoMa — 06p8.30BaHI/IC HN30TOIIOB.

CoBpeMEHHOE  ONpeAeieHUue TOHATHS  «XUMUYECKMH 3yemMeHT». M3otombl  Kak
Pa3HOBUAHOCTH aTOMOB OJHOI'O XMMHUYECKOI'O JJIEMEHTA.

OnekTpoHbl. CTpoeHUE MEKTPOHHBIX 0007I0YEK aTOMOB XUMUYECKHX IJIEMEHTOB No
1—20 nepuoamueckoit cuctembl JI. M. MenneneeBa. IloHsTHe o0 3aBepuHICHHOM U
HE3aBEPIICHHOM 3JICKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).

Ilepuoanueckas cuctema xumudeckux uieMeHToB [[. M. MenneneeBa u crpoeHue
aTOMOB: (M3MYECKUN CMBICI TOPSIKOBOIO HOMEpa 3JeMEHTa, HOMepa TpYIIbl, HOMepa
nepuoja.

W3meHeHne umMciia 23JIEKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM YPOBHE aTroMa
XHUMHYECKOT0 3JIEMEHTa — 00pa30BaHUE MOJIOKHUTEIbHBIX U OTPUIIATEIbHBIX HOHOB. VIOHBI,
o0pa3oBaHHbIE aTOMaMH METAJUIOB U HEMETAJUI0B. [[pUuuHbl U3MEHEHUsI METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB B IIEPUOJIaX U IPYIIAX.



OOpazoBanue OuHapHbIX coenuHeHWi. [lonstne 00 woHHOW cBsi3u. CXeMbl
00pa3oBaHMs HOHHOU CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJIOB MEXKIY CO00H —
o0Opa3oBaHHe JBYXaTOMHBIX MOJEKYJd MpPOCThIX BemecTB. KoBaneHTHas HemoispHas
XUMHUYECKAs CBSA3b. DJIIEKTPOHHBIC U CTPYKTYPHBIE ()OPMYJIBL.

BiaumopeiicTBue aTOMOB XHMHUYECKUX 3JIEMEHTOB-HEMETAIJIOB MEXIY CO00N —
oOpa3oBaHe OMHAPHBIX COCAMHCHHI HEMETAIUIOB. DJIEKTPOOTPHUIATENLHOCTE. [loHATHE O
KOBAJICHTHOM MOJISIPHOM CBS3U.

B3aumopeiicTBE aTOMOB XWMHYECKHX JJIEMEHTOB-META/UIOB MEXIYy COO00H —
o0Opa3oBaHKe METATNYECKUX KpucTaioB. [IoHsATHE 0 MeTaUIMYECKOH CBS3H.

JdemoncTpauuu. Monaenn aroMOB XHMHYECKMX dJeMEHTOB. llepmoamueckas
cucrtema xumuueckux snemeHToB J1. 1. Menneneena.

TEMA 2

IIpocTeie BemecTBa (7 uacos)

[TonoxxeHrne MeETAIJIOB U HEMETAUIOB B MEPUOJAMYECKON CHUCTEME XHUMHUYECKHX
sanementoB J[. . MenneneeBa. BaxxHeilmue mpocThie BelIeCTBA — METaIbI: JKEJe30,
ATFOMUHWM, KaJIbI[UH, MarHui, HaTpwid, kanuii. O0mme Gu3ndeckne CBOMNCTBA METaJIOB.

Baxueiiiue mnpocThle BelIecTBa — HEMETaulbl, 00pa3oBaHHBIE AaTOMaMu
KHCIOpOAa, BOJOpONa, as3ora, cepbl, ¢ochopa, yriaepoma. CHocoOHOCTH aTOMOB
XUMHUYECKHUX JJIEMEHTOB K OOpa30BaHHIO HECKOJIBKHUX MPOCTBIX BEIIECTB — aJUIOTPOIUSI.
AmtotponiHele  Momupukanmuu Kuciaopona, ¢ochopa u  onmoBa. MeTamMYecKHe U
HEMETAJJITNYEeCKHE CBOWCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTh JENEHUSI MPOCTHIX
BEILIECTB Ha METAJIIbl U HEMETAJIHI.

[Tocrosinnass ABoraapo. KomuyectBo BemectBa. Monb. MonspHas Macca.
Mousipablii 00beM ra3o00pa3HbIx BellecTB. KpaTHble eaMHMIIBI KOJUYECTBA BEIIECTBA —
MUJUIMMOJIb U KWIOMOJIb, MWUIMMOJISIPHAsE M KWJOMOJSIpHasT MacChl BEIIECTBA,
MUJUTUMOJISIPHBIN ¥ KUJIOMOJISIPHBIA 00beMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ Mcnonb30BaHUEM MOHATUNA «KOJMYECTBO BEILIECTBA», «MOJSPHAs Maccay,
«MOJISIPHBIM 00bEM I'a30B», «IIOCTOSIHHAsE ABOTaIpO».

Pacuernblie 3agaun. 1. BpruncieHre MOJSIpHOW Macchbl BEHIECTB MO XMMHYECKUM
dbopmynam. 2. PacdeTsl ¢ UCTIOIB30BaHUEM TOHSATUN «KOJIHMYECTBO BEIIECTBAY», «MOJISIpHAs
Maccay, «MOJISIPHBII 00beM ra30B », « TOCTOSTHHAsT ABOTaApO ».

demoncrpauuu. [Tonyuenue ozona. OOpasibl 6€0T0 W CEPOro 0JIOBa, OEJNOT0 H
kpacHoro (ocdopa. HekoTropble MeTamibl U HEMETAJUIBI KOJTUYECTBOM BellecTBa 1 MOIb.
Monenb MOIsIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

TEMA 3

CoeguHeHHs1 XUMUYECKHUX 3JIEeMeHTOB (12 yacos)

Crenens okucnenus. OnpeaeneHre CTENeHN OKUCICHUS JIEMEHTOB 0 XMMUYECKOM
dbopmyne coenunenus. CocraBienue Gopmya OMHAPHBIX COEAMHEHUH, OO CIocod MX
Ha3bIBaHUsS. bUHApHBIE COSAMHEHUS: OKCUIIBI, XJIOPUIbI, Cynbduasl u ap. CocTaBieHne UX
dbopmyn. IlpeacraBurenu OKCHAOB: BOJa, YIJCKUCIBIM Ta3 W HETalleHas W3BECTb.
[IpeacraBuTenu JIeTy4ux BOJOPOAHBIX COCIMHEHUI: XJIOPOBOJAOPOI U AaMMHUAK.

OcHoBaHus, WX COCTaB M Ha3BaHWs. PacTBopuMOCTh OCHOBaHUU B Boje. TaOmuia
pPacTBOPUMOCTH TUJIPOKCUAOB U coyied B Boze. lIpencraBurenu mienouend: TUIPOKCUIBI
HaTpus, Kajaus U Kajabius. [loHsITHE 0 KauecTBeHHBIX peakiusax. UHnukatopel. U3meHnenune
OKpacK{ UHJIMKATOPOB B LIEIIOYHOU cpejie.

Kucnotsl, ux cocraB u HazBanus. Kimaccudukamus kucnot. [IpeacraButen KUCIOT:
cepHasi, CoJsiHas U a30THasA. VI3MeHeHne OKpacKu UHIMKATOPOB B KMCIIOTHOM cpejie.

Conm Kak MNpPOM3BOJIHBIE KHUCJIOT M OCHOBaHMM. MX coctaB u Ha3BaHUS.
PactBopumMocTs couneit B Boge. [IpencraBurenu coneid: Xiaopu HaTpus, kapooHaT u dochat
KaJIbLUA.

AMopdHBIE U KPUCTATUTMYECKHE BEIIECTBA.



MeXMOJIEKYIISIpHBIE B3aUMOACHUCTBUA. THUIBI KPUCTAIUIMYECKUX PELIETOK: MOHHAS,
aTOMHAsl, MOJICKYJISIpHasE M METaJUIM4ecKasl. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT THIIOB
KPUCTAJUTMYECKUX PEIIETOK.

BemectBa MOJEKYJIApHOrO M HEMOJEKYJISIPHOIO CTPOCHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa JIJisl BEIIECTB MOJICKYJISIPHOTO CTPOCHHUSI.

Uucteie BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPIbIX M Ta3000pa3HBIX CMECEH.
CBoliCTBa YHCTHIX BEIICCTB B cMeceil. MIx coctaB. MaccoBast 1 00beMHas 10JIM KOMIIOHCHTA
cMmecu. PacueTsl, cBA3aHHBIC C HCIIOIb30BAHUEM HOHSATHUS «IOJIS».

Pacuernble 3agaun. 1. PacueT MaccoBoil U 00bEMHOU 10JI€H KOMIIOHEHTOB CMECH
BellecTB. 2. BbrumcieHue MaccoBOi J0JIM BEIIECTBA B PAaCTBOPE IO HM3BECTHOM Macce
PacTBOPEHHOT'O BEIIECTBA M Macce pacTBOputelisi. 3. BbruuciieHne Macchl pacTBOPSEMOIo
BEIIIECTBA W PACTBOPHUTEISA, HEOOXOJMMBIX [UIsl MPUTOTOBJICHUS OIPEACICHHON MacChl
pacTBopa ¢ U3BECTHOM MacCCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA.

JemoncTpamuu. OOpasnbl OKCHIIOB, KHCIOT, OCHOBaHMH U cosiei. Mojenu
KPUCTAINIMYECKHUX PEIIETOK XJIOpHa HaTpus, aiMasa, okcuja yraepoaa (1V). B3peiB cmecu
BOZOpoJa ¢ Bo3yxoM. CriocoObl paznienenust cMeceit. JJucTumsus Boabl.

JlabopaTopHble onbIThl. 1. 3HaKOMCTBO ¢ 0Opa3aMu BELIECTB Pa3HbIX KJIACCOB. 2.
Pasznenenue cmeceii.

TEMA 4

HN3meneHusi, mpoucxoasiue ¢ BemecrBamu (10 uacos)

[TonsiTue sABIEHUMH KaK W3MEHEHMI, NPOUCXOMSAIIMX C BellecTBamMu. SBieHus,
CBSI3aHHBIE C M3MEHEHHEM KPHUCTAJUIMYECKOrO CTPOEHHUSI BEIIECTBAa MPH IMOCTOSHHOM €ro

cocTtaBC, — (bH?)H‘IGCKPIC spieHus. Dusnueckue SBICHUS B XHUMUU: JUCTHUIIIISIIIUA,
KpUucCTaJluin3alnus, BbIIIAPpUBAHUEC U BO3IOHKA BCIICCTB, I.IeHTpI/I(byrI/IpOBaHI/IC.
HBJIGHI/I?I, CBA3aHHBIC C UBMCHCHHEM COCTaBa BCIICCTBA, — XUMHWYCCKUC PCAKIIUU.

[Ipu3Haku W yCIOBUS TPOTEKAaHUS XUMHUecKuX peakuuid. Ilonstue o006 »5K30- U
SHAOTEPMHUUYECKUX peakuusx. Peakuuy ropeHus Kak YacTHBIN ciay4yail SK30TepMHUYECKHX
peakuuii, MPOTEKAIIINX C BBIJCIICHUEM CBETA.

3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYECKUE yPaBHEHUS. 3HaUCHHE UH]IEKCOB U
ko3 duurenToB. CocraBieHue ypaBHEHUH XUMUYECKUX peaKIuil.

Pacuersl mo xuMuyeckum ypaBHeHUsIM. Penienne 3a1a4 Ha HaX0XKJIeHUE KOJIMYECTBa
BEIIECTBA, MAcCChl WM 00bEeMa MPOJYKTa PEaKIMU MO KOJMYECTBY BEIIECTBA, Macce WU
00BbEMYy HUCXOIHOrO BellecTBa. PacyeTbl C HCMONb30BAaHUEM MOHATHS «I0Js», KOrja
HCXOJHOE BEIIECTBO JAHO B BUIE pacTBOpa € 3aJaHHOM MacCOBOW J0JIEW PacTBOPEHHOIO
BEILECTBA WJIN COJIEPIKUT OINPEICICHHYIO JIOJIK0 IPUMECEH.

Peakuuu paznoxenus. [lonsaTue o ckopocTH XuMHYecKuX peakuuil. Karamuzaropsl.
DepMEHTHI.

Peaknuu coequnenus. Katanutuueckue u HeKaTamuTHueckue peakuuu. OOpaTtumsble
1 HEoOpaTHUMble peaKkiuu.

Peakuun 3amemieHus. ONEKTPOXUMHYECKMM psJ HaNpsHKEHUH METAUIOB, €ro
WCIOJIb30BaHUE JJI MPOTHO3MPOBAHUS BO3MOXKHOCTH MPOTEKAaHUS peaKUud MExXIy
METaJlJIaMU ¥ PACTBOPAMHM KUCIJIOT. Peakiiuy BBITECHEHUSI OTHUX METAIIJIOB U3 PACTBOPOB MX
COJIEN APYTUMH METAIAMHU.

Peakiiun oOmena. Peakuuun HelTpanu3anuu. Y CcnoBUs NPOTEKaHUS peakiuid oOMeHa
B pacTBOpax 0 KOHIIA.

Tunbel XuMHUECKUX peakuuil (M0 MPHU3HAKY «UYHCIIO U COCTAaB MCXOJHBIX BELIECTB U
MIPOJAYKTOB PEaKIUMu») Ha MpUMEpe CBOWCTB BOABL. Peakiius pa3ioxeHHs — 3JIEKTPOJIN3
BoAbl. Peakumm coenMHeHUsT — B3aMMOJEHCTBHE BOABI C OKCHUAAMM METAUIOB U
HeMeTalioB. IloHsaTHE «THIpOKCHIAB. Peaknum 3amelieHns — B3aUMOJEHCTBUE BOJIBI C
IIETIOYHBIMU U IIEJIOYHO3EMENIbHBIMUA MeTayuiamMu. Peakium obMeHa (Ha mpumepe
TUAPOIN3a CyIb(uaa amfOMUHUS U KapOuaa KaabIlus).

Pacyernble 3agaum. 1. BpluucieHne Nno XUMHYECKMM YPaBHEHHMSM MAacChl WIIU
KOJIMYECTBA BEHIECTBA II0 M3BECTHOM Macce WIM KOJIMYECTBY BEIIECTBA OJHOIO U3



BCTYMNAIOIIUX B PEAKIHIO BEUIECTB WM MPOAYKTOB peakuuu. 2. BoluumcieHue macchbl
(konmm4ecTBa BEIIECTBA, 00bEMa) MPOJYKTAa PEAKIMH, €CIM M3BECTHA Macca HMCXOIHOTO
BELIECTBA, COJEPIKAIIEr0 ONPEICIICHHYIO 010 npumeced. 3. BpruncieHue wmacchl
(konmuyecTBa BellecTBa, 00beMa) MPOJYKTa peaKIMH, €CId MU3BECTHAa Macca pacTBopa U
MaccoBasl J10Ji1 paCTBOPEHHOI'O BELIECTBA.

demoncTpauuu. Ilpumepsl ¢u3uMdecKkux SBIACHUN: a) IUIaBleHue mnapaduHa; 0)
BO3TOHKA HOAa WM OEH30HHOW KHCJIOTHI; B) PACTBOPCHHE IIEPMAaHTaHATa KallUs, T)
mud¢y3us JyIUCThIX BEIIECTB € TOPSIIEH JTaMIIOUKH HakaluBaHud. [Ipumepbl XUMHUYECKUX
SBJICHHIA: a) TOpeHre Maruus, Gpocgopa; 0) B3aUMOACHCTBUE COJITHOW KUCIOTHI C MPaMOPOM
WIM MeJoM; B) monydeHue ruapokcuaa wmeaw (ll); T) pacTBopeHHe MOTYy4EHHOTO
TUAPOKCHUIA B KUCJIOTax; 1) B3aumojencTtBue okcuaa menu (ll) ¢ cepHoit kucinoToit npu
HarpeBaHuM; €) paslio’KeHUE IepMaHraHaTa Kajus; >K) B3auUMOJCIHCTBUE pa30aBIIEHHBIX
KHCJIOT ¢ METAJUIAMM; 3) Pa3jIoKEeHUE MEPOKCUIA BOAOPOA; U) MIEKTPOJIN3 BOBI.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH MCHAPEHUs BOJAbI U CIHUPTA IO
HMCUYE3HOBEHHIO WX Kamelb Ha (QuibTpoBaibHOM Oymare. 4. OkuciaeHue MeAu B IJIaMEHU
COUPTOBKM WM Topenku. 5. IloMyTHeHHe U3BECTKOBOM BOJABI OT BBIIBIXA€MOTO
yraekucioro rasa. 6. [lonydyeHue yriiekuciaoro raza B3auMOJEHCTBUEM COJIbI U KUCIIOTBI. 7.
3amernienne meau B pactBope xyopuaa menu (1) sxemezom.

TEMA 5

IIpakTukym Ne 1

IIpocTeiimme onepauuu ¢ BemecTsom (5/5 u)

1. IlpaBuna TexHuku 6€30MacHOCTU MpHU paboTe B XMMHYECKOM KabuHerte. [Ipuemsr
oOparieHusi ¢ JIabopaTOpHBIM OOOPYJOBAaHMEM W HarpeBaTebHBIMU TpHOOpaMu. 2.
Habmroienust 3a M3BMEHEHUSMH, MPOUCXOA[IIMMU C TOpAIIEH CBeUoil, U WX omucaHue. 3.
AHnanu3 nouBsl U Bonbl. 4. [IpusHaku xumuueckux peakiuii. 5. [lpurorosiienne pactBopa
caxapa U omnpeJieJIEHUE MacCOBOM JI0JIM €ro B pacTBOpE.

TEMA 6

PacrBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB J1€KTPOJUTOB (18/26 u)

PactBopenne kak ¢Qusuko-xumudeckuii mpomecc. IloHarue o ruapatax u
Kpuctaioruaparax. PacrBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJENIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPIBIX BELIECTB OT TeMiiepaTypbl. HacblllleHHbIE, HEHACHIIIEHHbIE W
MEePECHINIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IS IIPUPOJIBI U CEIHCKOTO X031 CTBA.

[TonsiTHEe 00 SMEKTPOIUTHUYECKON AUCCONMAIMU. DIEKTPOIUTHI U HEDNEKTPOIUTHI.
MexaHu3M UCCOIUAIINN DIICKTPOIUTOB C PA3TMUYHBIM THIIOM XUMUYECKON CBsi3U. CTeneHb
ANEKTPONUTHYECKON quccoruanui. CHIIbHBIE U CTa0ble AIEKTPOIUTHI.

OCHOBHBIE TIOJIO)KCHHSI TEOPUU DJIEKTPOJMTUYECKON mucconuaruu. MonHbie
ypaBHEHUs peakluid. YCJIOBHsI MPOTEKaHUs pPEaKklUd OOMEHa MEXIY AJIEKTPOJIUTAMHU JO
KOHIIa B CBETE€ HOHHBIX MPEICTABICHUH.

Knaccudukaiys HOHOB U UX CBOICTBA.

Kucnotsl, ux xknaccuduxamus. {uccomnuaius KUCIOT U UX CBOMCTBA B CBETE TEOPUU
AIEKTPOJUTUYECKON Tuccouanuu. MoNeKyIsspHble U HOHHBIE YPAaBHEHUS PEAKIIUNA KUCIOT.
B3anmopeiicTBrE KUCIOT ¢ METAIaMU. JJIEKTPOXUMHUYECKUN Psifi HAMPSYKEHUH METAJIOB.
B3anMopeiicTBre KUCIOT C OKCHIaMH METAJIOB. B3anmoencTBre KUCIOT ¢ OCHOBAHUSIMU
— peaknus HeUTpanu3anuu. Bzanmoselicteue kuciotT ¢ consimu. Vcmonp30BaHue TaOIHITbI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccudukarms. J{ucconuanus OCHOBaHUN M MX CBOWMCTBA B CBETE
TEOPUU DJIEKTPOIUTUYECKON auccolrauui. B3anmMoaeicTBHE OCHOBAaHUM C KHCIOTaMH,
KHCIIOTHBIMU OKCHUJaMH U coisiMu. lVcnonb3oBaHue TaOnMIBI pPacTBOPUMOCTH ISt
XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB OCHOBaHMHU. Pa3nokeHne HepacTBOPUMBIX
OCHOBAHMI NIPU HArpEeBaHUH.

Comu, ux knaccupukanvs U JUCCOIMANNS Pa3IUYHBIX THIOB coieil. CBoiicTBa
COJIEl B CBETE TEOPHHM DICKTPOJUTHYECKOM Auccoluanuu. B3anmmoneicTBue cosied ¢



METaJUIAMM, YCIIOBHUs IIPOTEKaHUs 3TUX peakuui. B3zaumMmonencrsue cojell ¢ KHUCIOTaMHu,
OCHOBaHUSIMU U cOJsiMU. Vcronb3oBaHHe TaOIUIBI PAaCTBOPUMOCTH ISl XapaKTEPUCTUKU
XMMHYECKHUX CBOMCTB COJIEMH.

O06o00mmenue cBeeHn 00 OKCHIaX, X KIaCCH(UKAIIMN U XUMUYECKHX CBOHCTBAX.

I'enernueckue psabl METANIOB W HEMETaNIOB. ['eHeTmdeckas CBA3b MEXAY
KJIacCaMH HEOPTraHMYECKHUX BELIECTB.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OKHUCIUTENs U BOCCTAaHOBUTEID,
OKHCJIEHHE U BOCCTAaHOBIICHUE.

Peakuyun wnoHHOro 0OMEHa U  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH.
CocraBieHne  ypaBHEHHIl  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUHd  METOAOM
ANIEKTPOHHOTO OaJiaHca.

CaoiicTBa MPOCTHIX BELIECTB — METAJUIOB U HEMETAJIOB, KUCJIOT U COJIEil B CBETE
MPECTaBICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MIPOIIECCaX.

JdemMoncTpanun. VcnpiTaHue BELIECTB U MX PACTBOPOB Ha AJIEKTPONPOBOIHOCT.
JIBU>KEHME ~ OKpalleHHbIX  HMOHOB B JJIEKTPUYECKOM  IIOJIE. 3aBUCUMOCTh
ANEKTPONPOBOJAHOCTH YKCYCHOM KHCIOTHI OT KOHIEHTpauuu. B3aumopeilicTBue HUHKA C
cepoil, consHOM kKucinotod, xmnopunom wmeau (). T'openme marnusa. BzaumopelictBue
XJIOPHOW U CEPOBOJOPOJTHOM BOJIBI.

JlabopaTopHble ombIThbl. 8. Peakuuu, XapakTepHble s pPACTBOPOB KHCIOT
(constHOM MM cepHoif). 9. Peakuuu, XxapakTepHble A7 PAaCTBOPOB Iesioueil (THIPOKCHIOB
Hatpusi win kanust). 10. [lomyuenue U cBOMCTBa HEPACTBOPHUMOTO OCHOBAHWSI, HAIPUMEP
ruapokcuaa meau (I1). 11. Peakiuu, xapakTepHble I pacTBOPOB COJICH (Hampumep, s
xsopuga menu (I1). 12. Peakuuu, xapakrepHble 1 OCHOBHBIX OKCHJIOB (Hampumep, AJs
okcuaa kanpliug). 13. Peakuuu, xapakTepHble JUIsl KUCIOTHBIX OKCHAOB (Hampumep, AJs
YTJIEKUCIIOrO Irasa).

TEMA 7

IIpakTukym Ne 2

CBoiicTBa pacTBOPOB IEKTPOJUTOB (2 uaca)

6. Honnsle peakuuu. 7. YcIOBHS NPOTEKaHUs] XUMUYECKUX pEaKUUN MEXITY
pacTBOpamMH 2JIEKTPOIUTOB 0 KOHIA. 8. CBOMCTBA KUCIIOT, OCHOBAHMI, OKCUAOB U COJEM. 9.
Pemenue skcriepuMeHTAIbHBIX 3a7au.

9 kiacc

IloBTOpEHUE OCHOBHBIX BONIPOCOB Kypca 8 Kiacca M BBeJleHHe B Kypc 9 kiacca
(64.)

XapakTepUCTUKa JJIEMEHTAa II0 €ro MOJIOKEHUID B TNEPUOAUYECKOM CUCTEME
xumudeckux snementoB J[.M. MenaeneeBa. CBolicTBa OKCHAOB, KHCIIOT, OCHOBAaHHH W
COJIE B CBETE€ TEOPUM IIIEKTPOJIUTHUYECKOW JUCCOLMALMM M IPOLECCOB OKHUCICHHUS -
BOCCTAHOBJIEHUS. | eHeTHYEeCKHE pAIbl METAJIJIA ¥ HEMETALIA.

[lonsTHe o0 TepexoAHbIX »dJeMeHTax. AwmdorepHocTh. ['eHeTHdeckuii  psin
MEePEXOIHOTO JIEMEHTA.

[lepuonnueckuii 3aKOH WU MEPUOJMYECKAss CUCTEMA XMUMHUYECKUX 3jieMeHToB JI.I.
MenzeneeBa B CBETE yUeHHUS O CTpoeHUH atroMa. VX 3HaueHue.

JlabopaTopublii onbIT.1 [lomydyeHue ruapokcHaa IUHKA U HCCIEAOBAaHUE €ro
CBOMCTB.

Tema 1. Metajibl (184.)

[lonoxxeHne MeTamIoB B NEPUOAMYECKOM CUCTEME XMMHUYeCcKuX 3iemeHtoB JI. .
MenpeneeBa. Metaminueckas KpUCTaJUIMUECKas pemI€éTka M MeTaJUIMYecKas XUMHUYecKas
cBsa3b. OOmme ¢usuueckue cpoiicTBa MeTauioB. CIUTaBbl, MX CBOWMCTBA W 3HAYCHUE.
XWUMUYECKHE CBOMCTBA METAUIOB KAaK BOCCTAHOBHUTENEH. ODIJIEKTPOXHUMUYECKUN PsI
HaIpsHKEHUH METAUIOB M €r0 MCMOJb30BaHHUE ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB
KOHKpeTHbIX  MeTauioB. CrocoObl  MOMy4YeHHs]  METauIoB:  MUPO-, THUIPO- U
anekTpoMeTautyprus. Kopposus MeTamioB u crioco0bl 60pbObI ¢ HEH.



OOmiast xapakTepUCTHKa MIENOYHBIX MeTauloB. Metauisl B mpupone. OOmume
crnioco0b! ux nomydeHusa. Crpoenue atomos. Lllenouynbie MeTamIbl — IPOCTHIE BEIIECTBA, UX
¢u3nyeckue W XMMHUYECKHE CBOMCTBA. BaxkHeilne coelMHEHHs IIEIOYHBIX METaJUIOB —
OKCH/[Ibl, TUAPOKCHU/IBI M COJH (XJIOPHIbI, KApOOHATHI, Cyab(haThl, HUTPAThl), UX CBOWCTBA U
pUMEHEHHE B HAPOTHOM X03siicTBe. Kanuiineie y1o0peHus.

OOmast xapakrepucTuka sieMeHTa riaBHoW mnoarpynnsl |l rpymnmel. Ctpoenue
atomoB. llleno4yHO-3eMeNbHBIE METAUIBI — TMPOCThIE BEIIECTBA, HUX (PHU3MUECKUE U
XMMHMYECKHE CBOWCTBA. BakHelnMe COEIUHEHHUS UICIIOYHO-3€MENbHBIX METAIOB —
OKCH/[IbI, TUAPOKCHUJIBI M COJH (XJIOPHIIBI, KapOOHATHI, HUTPATHI, CyabdaTsl u docdatsl), ux
CBOMCTBA U NPUMEHEHUE B HAPOJHOM XO34HCTBE.

Amomunuii. CtpoeHue aroma, (PU3MUECKHE M XHMHYECKHE CBOWCTBA IMPOCTOTO
BemiecTBa. COEAMHEHUS ATIOMUHHUS — OKCHJ M THUAPOKCHI, MX aM(pOTEpHBIH Xapakrep.
Baxneiimune conu amomunus. [Ipyumenenne antoMUHNAS U €ro COSUHEHUN.

XKenezo. Ctpoenus aroma, GpU3NYECKHE U XUMUUYECKHE CBOMCTBA MPOCTOrO BELIECTBA.
I'eneTnueckue psaasl Fe?* u Fe*". KauecTeHHble peakiuu Ha Fe?* u Fe**. Baxneifume comn
Kelle3a. 3HAUEHUE JKeJe3a, ero COSAMHEHNN U CIUIAaBOB B IIPUPOJIE U B HAPOJIHOM XO35MCTBE.

JdemoncTpauuu. OOpa3ibl MIETOYHBIX U IIETIOYHO-36MEJIbHBIX MeTamioB. OOpa3ibl
CIUIaBOB. B3zauMonelicTBre HATpus , IMTUS U KaJlbLMs C BOAOW. B3aumoneicTBue HaTpus U
MarHuss C KUCIOpoZOM. BzammopneiictBue MerauioB ¢ Hemerauiamu. [lomyuenue
rugpokcunos sxeaesa( 1) u (111).

JlabopaTopubie onbITbl. 2. O3HakomJieHHE ¢ oOpasnamMud METaIoB. 3.
B3aumopneiictBue ¢ pacTBopamMM KUCIOT M cojiei. 4. O3nHakomiieHMEe ¢ oOpasznamu
MIPUPOJHBIX COEIMHEHUI: a) HaTpus; O)KaJbLiUs; B) aJlOMUHHUS; r)xkenes3a. 5. [lomyuenue
TMIPOKCUIA AIIOMMHHS M €ro B3aUMOJEHCTBHE C PACTBOPAMU KHUCJIOT M Iuenoyei. 6.
KauecTBeHHbIE peakiy Ha HOHBI Fe?* u Fe**,

IIpakTukym Nel. CBolicTBa MeTa/110B M MX coeuHeHuii (34.)

1. OcymecTBieHne HENOYKH XMMUYECKUX MPEBPALLICHUN METaIJIOB.

2. TlomyuyeHue M CBOMCTBA COCTMHEHNH METAIJIOB.

3. Permienune skcriepMMeHTATBHBIX 3a/1a4 HA pAaclO3HABAHKE U MOTYYEHUE BEIECTB.

Tema 2. HemeTtaunl (274.)

OO6mrast xapakTepUCTHKAa HEMETAJUIOB: TOJIOKEHUE B mepuoauyeckor cucreme J[.U.
MenieneeBa, OCOOCHHOCTH CTPOEHMS aTOMOB, 3JEKTPOOTPULATEIBHOCTh Kak Mepa
«HEMETAJUNIMYHOCTUY»,  PSAA  dJIeKTpooTpuuaresnbHocTH.  Kpucramimyeckoe  cTpoeHue
HEMETAJJIOB — IPOCTBIX BewlecTB. AjutoTponus. PU3NYECKHE CBOWCTBA HEMETAIIOB.
OTHOCHUTENBHOCTh OHATUH «METaJT», «HEMETAJL».

Bogopon. IlonokeHue B NEPUOAMYECKOM CUCTEME XUMHUYECKHX 3iemeHToB JI.U.
MenneneeBa. CtpoeHue aromMa W MoOJEKynbl. Du3nUecKne W XHUMHYECKHE CBOWCTBA
BOZIOPOJa, €r0 MOJIyY€HNE U IPUMEHEHUE.

Oobmas xapakTtepuctuka ranoreHoB. Ctpoenue atomoB. IIpocThie BemiecTBa, HX
¢usznyeckue M XUMHYeckue ~ cBoicTBa.  OCHOBHbBIE  COEJUHEHHS  TaJOreHOB
(rasoreHoBOAOPO/IBI U FAJIOIeHU/IBI), X cBOMCTBA. KauecTBeHHas peakiiys Ha XJIOPH/I- HOH.
Kparkue cBenenust o xsuope, Opome. @tope u wuoxae. IIpuMeHeHHMe raJoreHOB M HX
COCIMHEHMI B HAPOJHOM X031 CTBE.

Cepa. CtpoeHue aTtoma, ajsIOTPOIUS, CBOWCTBA U NMPUMEHEHHUE POMOUYECKON Cephl.
Oxkcuantl cepol (1V) u (VI), ux nmonydenue, cBoiictBa U nmpumeHeHne. CepoBoIopoHas U
cepHucTas kuciaotbl. CepHasi KMCI0Ta U €€ COJIM, UX IPUMEHEHUE B HAPOJHOM XO3SHCTBE.
KauecTBenHas peakuus Ha Cyjib(aT-HOH.

A3zor. CrtpoeHue aroma M MOJIEKYNbI, CBOWCTBAa IPOCTOrO BeELIECTBA. AMMMAK,
CTpOCHHUE, CBOWMCTBA, MoOJydyeHWe | TmpuMeHeHue. ConM aMMOHMS, HX CBOWMCTBA H
npuMeHeHre. HUTpatel U HUTPHUTHI, TpoOIeMa X COJEpKAHUSA B CEIbCKOXO3SIHCTBEHHOM
MPOIYKIMH. A30THBIE y10OpEHUSI.



®ocdop. CtpoeHue aTroma, asIOTPOIUsi, CBOMCTBa 0enoro u kKpacHoro ¢ocgopa, ux
npumenenne. OcHoBHBIE coeauHeHus: okcua ¢ocdopa (V), oprodochopHas kuciaora u
docdarer. DochopHbie yI0OpEHUSI.

VYrnepon. Crpoenue aToma, ajUIOTPOIUs, CBOWCTBA aJJIOTPOIHBIX MOAUMUKALIMA,
npumenenue. Oxcunpl yrieponaa () u (IV), ux cpoiictBa n npumenenue. Kauecrsennas
peaxuus Ha yriekuciblil ra3. KapOoHaTel: KanbLUT, coaa, MOTAIll, KX 3HAYEHUE B IPUPOJE U
KHU3HH yenoBeka. KauecTBeHHas peakiust Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTAJUIMYECKUH KPEMHHH, €ro CBOWCTBA U
npumenenue. Oxcun kpemuus (1V), ero npupoansie pazHoBugHOCTH. CUIIMKAThl. 3HAaYEHHE
COCAMHECHHMI KpEMHHS B JKMBOM M HEXUBOHM mnpupone. I[loHarne o cuimkatHOM
IIPOMBIIIJIEHHOCTH.

JemoncTpanuu. OOpa3ibl rajoreHoB — TMPOCTHIX BEHISCTB. BzaumoelicTBre
raJIor€HOB C HATPUEM, aJTIOMUHUEM. BriTecHeHne Xjiopom OpoMa MM oJa U3 pacTBOPOB UX
COJIEH.

B3anmopeiicTBre cepbl ¢ METAINIAMU, BOAOPOJIOM U KUCIOPOIOM.

BiaumopeiicTBrue KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C MEIBIO.

[Toryonienue yriaeM pacTBOPEHHBIX BELIECTB MM ra3oB. BoccTaHoBieHHE Mequ U3 €€
okcuga yrieM. OOpasubl NPUPOJHBIX COEAMHEHHUI XJopa, cepel, ¢ocdopa. Yriepona,
kpemHHA. OOpasipl BaXHEWINIMX Ui HApOJHOTO XO35CTBa Cyiab(paToB, HHUTPATOB,
kapOoHaToB, poccatos. OOpasIbl CTEKIa, KEPAMUKHU, [IEMEHTA.

JlabopaTopHblie onbIThl. 7. KauecTBeHHas peakius Ha XJopua-uoH. 8. KayecTBeHHas
peakuuss Ha cynbdar — woH. 9. PacmosnaBanme comneii ammonus. 10. Ilomyuenue
YTJIEKUCIIOro Ta3a u ero pacrno3HaBanue. 11. KauecTBenHas peakuus Ha kapOoHaT-uOH. 12.
O3HakOMJIeHHE C TNPUPOAHBIMU cuiaMkaTamu. 13. O3HakoMJieHHE C MpPOAYKUHEH
CHWJIMKaTHOM IPOMBILUIEHHOCTH.

IIpakTukym Ne2. CBolicTBa HeMeTAJJIOB U UX coeinHeHuH (34.)

4. Pemenue 3KCIEpUMEHTANIBHBIX 3a/1a4 110 TeMe «lloarpymnmna kuciaopoaar.

5. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 1o TeMme «[loarpyrmma a3zora u yriepoaay.
6. IlomyueHue, coOMpaHue U pacrio3HaBaHUE ra3oB.

Tema 3. Oprannueckue coennnenus (124.)

BemectBa opraHuueckue U HEOPraHUMYECKHE, OTHOCUTENIBHOCTb  IOHATHUS
«OpraHuyeckue BemecTBa». IIpuuMHBI MHOrooOpasusi OpPraHWYECKUX COETUHEHUH.
XUMUYECKOE CTPOCHHE OpPraHUYeCKUX COEAMHEHUN. MONeKyIspHble U CTPYKTypHBIE
(bopMyIIbl OpraHMYECKUX BEIIECTB.

MeraH u 3TaH: cTpoeHUE MOJIeKyJl. 'opeHne MeraHa u 3taHa. JlernipupoBaHue 3TaHa.
IIpumenenue meTana.

XHWMHMUYECKOE CTPOEHME MOJIEKYJIbl JTwieHa. JlBoliHas cBaA3b. B3anmmopeiicTBue
9TWIEHA ¢ BOJOW. Peakuuy nmonuMepusanuu 3tuieHa. [lonuaTuiieH u ero 3HaueHue.

[TonsiTHe 0 mpeAenbHBIX OJHOATOMHBIX CIIUPTaxX Ha MPUMEpPax METaHoja M ATAHOJA.
Tp€XaToOMHBIN CIUPT — ITTULEPHH.

[TonsiTre 00 anpAerugax Ha MpUMepe YKCYCHOro anbjaeruaa. OKucieHue aapaeruja B
KHCIIOTY.

OAHOOCHOBHBIE MpefieNibHble KapOOHOBbIE KUCIOTHl HA IPUMEPE YKCYCHOM KHUCIIOTHI.
E€ cmoiictBa u mnpumeHeHue. (CTeapuHOBas KHCIOTa Kak IPEACTABUTENb JKUPHBIX
KapOOHOBBIX KUCIIOT.

Peakiuu sTepudukanuy U MOHATHE O CIOXKHBIX dpupax. JKupbl Kak CII0KHBIE d(DUPbI
[NIALEPUHA U KUPHBIX KACIOT.

[Tonstne 00 amuHOKHMCIOTaX. Peakuuu MONMKOHIEHCAIMH. benku, uX CTpoeHHEe U
OuosoruuecKas pob.

[Tonstue 06 yrieBomax. ['moko3a, e€ cBoiicTBa u 3HaueHue. Kpaxman u memironosa (B
CpaBHEHUH), X OHMOJIOTHYECKas POJIb.



JdemoHcTpanmu. Mopenun MOJEKyl MeTaHa M JPYTruX  YIVIEBOAOPOIOB.
B3anmopeiicTBrue sTuieHa ¢ OpOMHON BOJOM M pacTBOpOM MepMmaHTaHata Kamus. OOpasibl
sTaHoyia U TiunepuHa. KadyecTBeHHass peakius Ha MHOroaToMHbIe cnupThl. [lomydeHue
YKCYCHO-3TUIIOBOTO 3¢dupa. OMbuieHUE kHpa. B3zaumoneiicTBue IIIIOKO3bI ¢ aMMHAYHBIM
pacTBopoM okcujia cepedpa. KadectBenHas peakius Ha Kpaxmai. J0ka3aTeabCTBO HATUYHS
(YHKIIMOHATBHBIX TPYHI B PAcTBOpPAX AaMHHOKUCIOT. ['opeHue OenkoB (LIEpcTd WU
NTUYBKUX TIepbeB). [IBeTHBIC peakiuu OSIKOB.

JlaGoparopHblie onbiThbl. 14. M3rotoBieHue mMojaeiiel MOJEKYJ yrieBoJ0poaAoB. 15.
CpoiicTBa TinunepuHa. 16. B3aumoneiictBue Timoko3el ¢ ruapokcugom menu (1) 6e3
HarpeBaHus U Npu HarpeBaHuu. 17. BzaumopencTBue kpaxmaiia ¢ HOJ0M.

Tema 4. O6001eHMe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOI 1IKO0JIbI (74.)

DU3NYECKUI CMBICIT MOPSIAKOBOIO HOMEpA XMMHYECKOTO 2JIEMEHTA B IIEPUOJAUYECKOM
cucreMe xumudeckux odnemeHtoB J[.M. Menneneesa, HOMEpPOB I€puOJa U TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 2JIEMEHTOB M UX COCJUHEHMM B IIEPUOJAX U IPyNIax
B CBETE MPE/CTABJICHUN O CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaYEHHUE NEPUOIUUECKOIO 3aKOHA.

Tunsl XUMHUYECKUX CBSI3€M W THUIBl KPUCTANIMYECKMX PpelETOK. B3anMocBssb
CTPOECHUS U CBOMCTB BEIIECTB.

Knaccuukanus XMMUYECKUX peakiMi MO pa3iM4YHbIM MpPU3HAKAM (YMCIO M COCTaB
pearupyromux ©  00pa3yIoUIMXCs BEImIeCTB; TemioBoi 3¢ddekr; wucnomapzoBaHue
KaTaJln3aTopa; HalpaBJeHHEe; N3MEHEHHUE CTETIEHEH OKUCIIEHUS] aTOMOB).

[IpocTeie M ciOXHBIE BellecTBa. MeTamibl U HEMETalibl. ['eHeTmueckue psibl
MeTajula, HeMeTajlla W mepexofHoro meramwia. OKcuibl (OCHOBHBIE, aM(OTEpHbBIE U
KHCJIOTHBIE), THIPOKCUABI (OCHOBaHHs, aM(pOTEpHbIE THAPOKCHIBI W KUCIOTHI) U COJU:
cocTaB, Kijaccupukanus M oOIKMe XUMHUYECKHE CBOMCTBA B  CBETE TEOPHH
NMEKTPOJINTUYECKON  JUCCOLMALMU M TPEACTABIEHUH O Ipoleccax OKHUCICHUS-
BOCCTaHOBJICHUSI.



TemaTnveckoe MIIAHUPOBAHUE
8 kuacc

Cocrasnen Ha ocHOBe «IIporpammel Kypca xuMuu i 8-9 KiaccoB
o01eo0pazoBaTenbHbIX yupexaeHuin», aBropsl W.I.Octpoymos, A.C. boes
(cTp.3), onyOJMKOBaHHOM B cOOpHHUKE «ITporpammsbl TSt
oOmieoOpazoBarenbHbIX  yupexaeHuil. Xwumus. 8-9 kmacce», MockBa
«IIpocsemenue», 2006

Yueonuk: ['abpuensu O.C. Xumus 8 kinace, M."Ipoda", 2014.

TemaTuueckoe IJIaHUPOBAHHC.

Ner/t | tema KOJIMYECTBO
JacoB Ha
TeMYy

1 Beenenmne. 5 gacosn

2 ATOMBI XUMHYECKHUX DJICMEHTOB 10 yacos

3 ITpocTeie BemiecTBa { 4acoB

4 CoennHeHnss XUMAYECKUX DJIIEMEHTOB. 14 4gacos

5 M3Menenus, mpoucxoasye ¢ BEIEeCTBAMU 12 yacos

6 PactBopenue. PactBopsl. Peaknuu nonnoro ooMeHa. 17 yacos

OKHUCIUTEILHO-BOCCTAHOBHUTEIIBHBIC PEAKITUN
7 IToBTOpEeHNE S 4acoB
HUTOI'O |70 yacoB




2.1.2. KanenxapHo- TeMaTH4ecKoe IVIAHUpPOBaHue: 8 Kiace.

Ne/ Tema ypoka DneMEeHTHI coAepKaHNA KonTpons JeMoHcTpanuu. Hom. 3an. [Hara
4achl Tun ypoka JlaGopaTopHbIC OIBITHI
PacueTHble 3amauun

Beenenue (5 4)

/14 [Ipenmer xumuu. BemectBa u ux XHMHUS KaK 4acTh €CTECTBO3HAHMSL. OpOHTATBHBIN. P.s. 8§1-2. Ymp. 8-9 | 01.09.20
TIPEBPAIICHHUS . XuMus- HayKa O BEMIeCTBaX, UX Ymp. 1, 5, 6 cTp. 1. Haxoxmenune ctp. 11 16
VYpok pazbopa HOBOro Marepuaia CTPOCHMH, COCTABaX M IPEBPALICHUIX. 10 OTHOCHUTEIILHOM
Habnronenue, onucanue, u3MepeHue, MOJIEKYJISIPHOH Macchl
9KCHEPUMEHT BEILIECTBA T10 €r0
2/14 Xwumus v xku3Hb. Mctopus pa3BuTus XuMudeckne U GU3NIECKIE SBICHISL. Texymuit. Ymp. 1- XMMUYECKOH (popmyte. §2-3 07.09.
xumun. KoMmOHHUpOBaHHBIN Xumuueckas peakius. XUMHUKU U 2 cTp. 18
AIXUMUKHU 2. Beruncnenre MacCcoBOi
3/1u [ICX3 .. MenneneeBa. 3Haku Xumnaeckuit cumBoi. [ICXD (rpymisl, Texymuit. Yop. 5 | momm X3 B BElIeCTBE 10 €T0 84 08.09
XUMHYECKUX IIEMEHTOB. MOJTPYIIIBI, IEPUOJIBI) ctp. 32. PaGora ¢ dopmyne
Ypok pa3zdopa HOBOrO MaTepralia TadymIeh
414 Pacuer mo xummuyeckuM Gopmyiam. Wnpekcrr. KoaddummeHTs. WNnnuBuayanbHbIi §5,ynp. 1-3 14.09
KoMOuHMpOBaHHBI OTHOCHUTENIbHASI aTOMHAsT Macca . Ymp. 8 ctp. 37. cTp. 38
Pa6ora mo
KapTOYKaM
5/1u IpakTuyeckas padora 1. JlaGoparopHoe 00opynoBaHUE U TeXHUKA | VHIUBUIYaJIbHBIH Crp. 174- 180 15.09
3HaKOMCTBO C 000PY/IOBaHUEM. 0e30MacHOCTH TP padoTe ¢ BEIIeCTBAMHU
[IpaBuna T.b.

VYpok pazbopa HOBOro Marepuaia

Tema 1. AToMBbI XUMHYeCKHUX 3J1eMeHTOB (10 1)

6/1u CtpocHmE aTOMOB. Atom. DnexTpon. Moaenu aToMOB. DpOoHTATHHBIN. . Mogmenn aToMoB § 6. Ymp. 3 ctp. | 17.09
Ypok pa3zdbopa HOBOTO MaTepualia [Iporon. Heittpon. Pabora c XUMHYECKHUX DIIEMEHTOB. 43
TabIuIen Ilepnoanueckas cucrema
7114 UzoTormsr. XUMHYeCKHii aneMeHT. MI3menenune B Texymuii. Pabora XUMHYECKHX 3JIEMEHTOB § 7. Ymp. 1- 3 22.09
KomOuaMpOoBaHHBIIA COCTaBe si7iep aTOMOB XUMHUYIECKHUX ¢ Ta0IuIEeH J.N. Menneneera cTp. 46

9JICMCHTOB




8/1u CrpoeHue 3JIeKTPOHHBIX 000JI0UeK OnekTpoHHas 00004Ka. DnekTponHble | Tekymuii. Pabora §8.Ymp. 1,2 28.09
aTOMOB. cJIou. DHEepPreTuYecKre ypoBHHL.. ¢ TabyHIeH cTp. 52
Ypok pa3zdopa HOBOTO MaTepualia DJneKTpoHHas OpOUTAIIb
9/14 HonHas xuMHuyeckas cBs3b. AToMbl MeTaiioB U HemeTaiioB. Monsl | Texymmuii. PaboTa 89 29.09
KomOnHHpOBaHHBIH MOJIOKUTENIbHBIE U OTpUIIATETIbHBIE. ¢ Ta0yHIeH
Wonnas xuMu4ecKkas CBsI3b
10/14 KoBanentnas xumMudeckast CBsI3b. ATOMHas, WM KOBAJIECHTHAs , Texymuii. Pabota § 10. Ymp. 1, 2 05.10
VYpok pazdbopa HOBOro Marepuana XUMUYecKas cBsi3b. JJIMHa CBSI3M. ¢ Tabnuuei cTp. 66
DNEeKTPOHHBIE U CTPYKTYPHBIE (DOPMYITBL.
KoBanenrtnas nmossipHast ¥ KOBaJeHTHAs
HETOJAPHAs XUMUYECKas! CBS3b.
DIIEKTPOOTPULATEIBHOCTh
11/1q Mertammdeckas XUMAYeCKast CBSI3b. Mertamnmmdaeckas cBsi3b. AToMbI. IOHBI DpOHTATBHBIN. §12. 06.10
KomOuHupoBaHHEIH O00011eCTBICHHBIE AIEKTPOHBI Pabota Han CpaBHHUTENbHAS
COCTaBIICHHEM Tabmumna
TaOJIHLIBI
12/14 Tunsl XUMUYECKUX CBSI3EH Tunel XUMUYECKUX CBSI3EH Temarnueckuit 86— 12. 12.10
KomOunmnpoBaHHOE ceMHUHApCKOE ITosTOp.
3aHsITHE
13/14 Koutpoabnas padora no teme: IICXD .. Menpaeneea. Xumus. WNHnuBuyanbHbIN 13.10
TICXD u I13 JI.1. MeHnneneena. BemecTBo. XuM. u ¢u3. sBiueHns. Xum.
ATOMBI XUMUYECKUX DJIEMEHTOB. (dopmynbl. THITBI XUMUYECKUX CBSI3EH
KoHTpoib 1o n3ydeHHOMY Matepuary
Tema 2. IIpoctbie BemecTBa (7 4)
14/14 PabGora Hax ommbOkaMu. Merauisl. @u3ndeckue cBoiicTBa Bxopauoii. Pabora P.3. 1. Beruucienue 8§13 26.10
Mertaiiel. KomOnHMpOBaHHEI METAJJIOB. ¢ Tabauuei, IM MOJISIPHOM MaccChl BELLIECTB
15/14 Hewmertanibl. bnaropoansie ra3pl. AnnoTpomnusi. Bxopnoii. Pabora | 1o xuMuueckuMm (hopmyliam. Crp. 73-75 27.10
KombunmnpoBaHHbIi OTHOCUTENBHOCTB JIENIEHUS IPOCTHIX ¢ Tabnuneit, /IM 2. Pacuetsi ¢
16/1y4 Hemetannsl. BEIIECTB Ha METAJIbI U HEMETAIIEI Bxonnoit. Padora HCIOIb30BAHUEM MTOHATHI Crp. 76- 78 0811
KombuanpoBaHHBIi ¢ Tabnmuel, JIM «KOJIMYECTBO BEILECTBAY,
17/1u CpaBHenue «MeTaibl 1 CgoiictBa MetauioB. CBONCTBA VYcrubiid. PaboTa ¢ «MOJIIpHAs Maccay, Yup. 1, 2, 3 cp. 10.11
HEMETAILIBD. HEMETAJUIOB. Paznuums 3Tux cBOMCTB KapTOYKaMu- «MOJISPHBIA 00BEM ra30B, 78-79
Yok 000011eH s 1 CUCTEMAaTH3aLUH yKazaTeasamMu «TIOCTOSIHHASL ABOTa/IPOY.
3HAHUN . ITonydyenue o30Ha.




18/14 KonnuecTBo BemecTsa. KomnuectBo BemectBa. Monbs. MomsipHast | Texymmii. Pabora |  OO6pasisl 6e10ro u ceporo § 15 . ymp. 1,2
Ypok pa3dbopa HOBOro MaTepuaa Macca. [ToctostHHass ABoraapo ¢ TabyHIeH 0JI0Ba, OEIIOTO M KPaCHOTO
19/1u | Pewenue 3anay4 no teme: Konuuectso Haxoxnenne: KoandecTBa BEIECTBA, ®OpoHTaTBHBIH. dhocdopa. HexoT. Me u Ymp. 4, 5 ctp. 17.11
BEIIECTBA. KOJIMYECTBa MOJICKYJI, MOJSIPHOH MacChl Pabota c HeMee KOJTUIECTBOM 82
KombuampoBanHbIi o Gpopmynam TETPaJbI0 BemecTBa 1| Mons. Mogens
20/1g MostsipHEII 00BEM Ta30B. MomnsipHBIH 00BeM Ta30B. MOJSPHBIH Texymuii. Pabora MOJIIPHOTO 00BbeMa § 16. Ymp. 1 22.11
VYpok pazbopa HOBOro Marepuana 00BbEM Ta30B PH HOPMAJILHBIX YCIOBHSIX. ¢ Tabnuuei ra3oo0pa3HbIX BEILECTB. cTp. 85
HopmanbHble ycaoBust
21/1g Pemennme 3amad no Teme: «MonsapHBIiH HaxoxaeHue: MOJISIpHOro 00beMa rasos, ®OpoHTAIBHBII. IToeToOD. 24.11
00BEM Ta30BY. Macchl, 00beMa 1o hopMyiam Pabota ¢
KomOuHMpoBaHHBIN TaGIuLe
22/1g Koutpoabnasi padora 1o teme: IIpocteie BemecTBa. Pemenue 3anau NuauBuayanbHbI 29.11
TICXD u I13 JI.1. Menneneena.
ATOMBI XMMHUYECKUX HJICMEHTOB.
KoHTpob 1o u3ydyeHHOMY MaTepHany
KOHTpOJ’IB 10 TEMC
Tema 3. CoenuHeHnsi XUMHYECKHUX 3J1eMeHTOB (14 yacoB)
23/14 Pa6ora Hanx ommbkamu. CreneHp bunapnsie coequaenns. CTeneHp Bxonnoii. Pabora P.3. 1. PacueT maccoBoii u §17. Ymp. 1,2 01.12
okuciieHusi. KoMOMHMPOBaHHBIM OKHCJICHUSI. XMMHUYECKas HOMEHKJIaTypa ¢ TadIunen 00BEeMHOI 10U
24/1q Pemenwne 3anau mo reme «CreneHb Omnpenenenye cTeneHeil OKUCISHUS 10 Texymuii. Pabora KOMITOHEHTOB CMECH Ymp. 5,6 ctp. 91 06.12
OKHCJICHUSZ. ¢dopmyie. CoctaBnenue Gopmyi C TabnuIeH, BEIIECTB.
KomOuHMpoBaHHBII OMHAPHBIX COCTUHEHUH M0 CTETIECHIM TETPAIbIO 2. Beruncnenne MaccoBoi
OKHCIICHUS JIOJIM BEIIECTBA B PACTBOPE
25/1u Kiacchl OUHAPHBIX COETMHEHHIA. Oxcuapl. Boga. Yriekucsiii ras. Texyumii. PaGora 0 U3BECTHOW Macce §18 08.12
KomOuHMpOBaHHBIH Heramenas n3Bects. ['mapunsl. Jletydne ¢ TabaMLe PacTBOPCHHOI'O BEILIECTBA U
26/14 Kraccer OMHApHBIX COeTMHEHMIA. BOJIOpOHbIe coequHeHus. ConsHas DpPOHTAIIBHBIH. Macce pacTBOpHTE. 3. § 18. Yp. 4 15.12
KomOuHupoBaHHEIH KHCJIOTa U XJIOPOBOAOPOA. AMMHAK H Pabota ¢ Brruucnenne macce ctp. 98
HaIIATBIPHBINA CIIMPT Tadyuieh pacTBOPsSEMOro BEIECTBA U
27/14 OcHoBaHusl. I'mopoxcun- non. OcHoBanust. lenous. | Texymmii. PaGora pacTBOpHUTE]LA, §19. Ymp. 2,3 20.12
KombunmnpoBaHnHbIi N3Bectb. MHIuKaTopsl ¢ Tabunnei HEOOXOAMMBIX JULsI
28/1g Kucnorsl. Kucnors! kuciopocoaepkaimue u Tekymuuii. Pabora MNPUTrOTOBJICHMA 8§ 20. 22.12
KomOuaMpOoBaHHBIII 6eckucmopoaasie. OCHOBaHUS KUCTIOT. ¢ TabauIen OIPEJICNICHHON MaCChI 24.12

CBolicTBa HEKOTOPBIX KUCIIOT. JlelicTBre
WHANKATOPOB MPH B3aMMOAEHUCTBUH C

pacTBopa ¢ U3BECTHOMU
MAaccoBO# AoJien




KHCJIOTaMH

PaCTBOPEHHOT'O BCIICCTBA.

29/1q Comu. Coumn. Homenkmatypa comnei. Texymuii. PaboTta § 21. Taomn. 27.12
KomOnHUpOBaHHBIH PactBOpuMBIC, HEPACTBOPUMEIE U ¢ TabmuIen J1. OOpa3sisl OKCHJIOB,
MaJIOPACTBOPUMBIE COJIH KHUCJIOT, OCHOBAaHUI U COJICH.
30/1g Cocrasnenue Gpopmyin coieit. Cocrasnenue popmyin coneit Texymmmii Mopenu KpUCTALTHISCKAX [TomrT. 28.12
KoMOnHHUpOBaHHBIH pemetox NaCl, C,CO.,.
31/1q Kpucramimaeckne penieTky. ArperaTHble cOCTOSHUS BemecTB. TB. DpOHTATBHBIN. B3pBIB CMECH BOJIOPO/Ia C 8§22 12.01.20
KomOunupoBaHHEIi BellecTBa: aMopgHbIe U Pabota c B03ayXoM. CriocoOsb! 17
Kpuctammaeckue. Kpucrammaeckne Tabnmei pa3zescHus CMECeH.
pelIeTKN: HOHHBIE, aTOMHBIE, Juctuiisiuys BOAbI.
MOJIEKYJIApHBIE U MeTallTndeckue. 3aKoH
IIOCTOSIHCTBA COCTaBa Jl.o. 1. 3nakomcTBO C
32/14 YucTele BEMIECTBA U CMECH. Yuctele BemecTBa U cMmecu. Ocodo OpOHTAIBHBIN. oOpasiamu BemecTB pasHeix | § 23. Ymp. 1, 2. 17.01
KomOuHIpOBaHHBIIH YHUCTBHIE BEIECTBA. XUMUYECKHUI aHAIIN3 Pabota ¢ KJIaCCOB. Ilonroroska k
TadymIei 2. Paznenenne cMmeceit np. p-T€
33/1u MaccoBasi u 00beMHas J10JI1 Maccosas n0:s. [Ipo6a 30:0Ta. DpoHTATILHBIN. 8§24, Vup.2,3 19.01
KOMITOHEHTOB CMECH. O0bemMHas 1011t 1 00BEMHBIIN COCTaB Pabora c ctp. 128.
VYpox pazdbopa HOBOro Marepuana BO3/yXa Tabmuen [Moaroroska
np. p- Te
34/14 Pemenue 3anad o reme: NumBnyanbHbli [TogTop. 24.01
MaccoBas u o0beMHast 10111
KOMIIOHEHTOB CMECH)
35/14 IIpakTHyeckast padora 2. IIpurorosnenue pacTBopa caxapa u WNHuBuyanbHbINH IToBTOD. 26.01
[Ipuroroenenne pacTBopa caxapa u pacueT ero MaccoBO# J0JIU B pacTBOpeE.
pacder ero MacCOBOM JIOJH B
pacTBope.
[TpakTHdeckoe 3aHsITHE
36/1u KonTtpoannas padorta no teme: Crenens okuciaeHus. bunapHeie WNnnuBuayanbHbIi 31.01
CoenuHEeHNs! XUMUYECKHUX JJIEMEHTOB. coeaunenust. Oxcuapl. OCHOBaHUS.
KoHtposb 1o Teme Kucnoter. Comu. Kpucrannmnueckue
peuietku. Pemenue 3agau
Tema 4. U3MeHeHns, npoucxoasimue ¢ pemecrsamu (12 4)
37/1u Pabora Hag ommOKamu. Juctunnauus, uin neperoxka. OpOHTATBHBIN. P.3. 1.Beraucnenus no § 25. Yop. 3,4 07.02
Puzndeckue BICHMUSL. JctuiinpoBaHHas BoJa. Pabota c XUM.Yp-SIM MacChl U KOJI-Ba ctp. 134.




KomOunupoBaHHEIi

Kpucrannuszamus 1 BelmapuBaHue.
OunsTpoBanue. Bosronka. OTcranBaHue.
JlenurenbHas BOpOHKa.
Hentpudyruposanue

tabmuuei, IM

38/14 IMpakTnyeckas pagora 3. HaGmonenue 3a ropsmieit ceedoit VHauBH Iy abHBIH
HaGmronenue 3a ropsimei cBe4oii.
IIpakTHueckoe 3aHsTHE
39/14 XHUMHUUYECKHUE PEAKIIUH. IIpu3HaKy XUMHYECKUX PEAKLUN. Texymuii. Pabota
KomOnHUpOBaHHBIH YciloBUS TEYEHUS XUMUYECKUX PEaKIIUM. cJIM
Peakiun 5K30- 1 SHAOTEPMUYECKHE.
Peakuuu ropenus
40/14 IpakTnyeckas padora 4. [Tpu3HaKK XUMHUYECKUX peaKIui WnpuBuayansHbIi
IIpu3HaKu XUMHUYECKUX PEaKLUU.
IIpakTHueckoe 3aHsTHE
41/14 XHUMHUYECKUE YPABHEHUS. Xumuueckue ypasHeHus. IIpasuna Texymuii. Pabota
KomOuHMpOBaHHBIIH rogbopa k03 (GUIMEHTOB B ypaBHEHHSIX ¢ TabmuIe
peakiuit
42/14 Pacuersl 1o xXumMu4ecKUM Enunnne! BaxHeHIIUX BeJ-H. AIITOPUTM OpOHTAIBHBIN.
YpaBHECHUSIM. BBIYHCIICHHUS 110 YPaBHEHHIO PEaKLIUH Pabora c Tabm.
KomOuHMpOBaHHBIN
43/14 Penrenue 3amau mo teMme: Texymuii. Pabora
«XUMHYECKUE YPABHEHUSY. C TabnuIeH,
KomOuHHpOBaHHBIH TETPaJbI0
44/1q Peakumu pasnoxxeHus. Peakumu pasnoxxenus. CKkopocTb OpPOHTATBHBIN.
VYpok pazbopa HOBOro Mareprana XUMHYecKoil peakunu. KatanuzaTopsl. Pabota ¢
(hepMEeHTBI tabmuneit, IM
45/14 Peaknmu coenuaeHus. Peakumu coequnenus. Katanutuueckue u | Tekymumid. PaboTa
KomOuHMpOBaHHBIH HEKaTauTu4yeckue peakuuu. Llenouku ¢ Ta0unen
MepexX00B, U MPEBPAILICHU.
O6paTumble 1 HeOOpaTHMBbIE PEaKIIH
46/14 Peakmum 3amemnieHus. Peaknum 3amenieHus. P akTHBHOCTH Texymuii. Pabora

KombunmnpoBanHbIit

METaJIJI0B. Y CIIOBHUS B3aUMOICHCTBHS
MCTAJIJIOB C paCTBOpaMM KUCJIOT U coleit

¢ Tabnunei, JIM

B-Ba 110 U3BECTHOM Macce U
KOJI-BY B-Ba OJHOTO U3
BCTYMAKIIUX B PEAKITUIO
BEIICCTB MM MPOIAYKTOB
peaknuu. 2.Berancienue
MaccHl (KoJI-Ba B-Ba, 00beMa)
MPOAYKTa P-I[UH, SCITH
M3BECTHA Macca UCX. B-Ba,
COJI-TO OIPEJEIN. OO
npumMeceil. 3.Beruncienue
Macchl (KoJ-Ba B-Ba, 00beMa)
MIPOYKTa P-IIUH, ECITH
M3BECTHA Macca pacTBOpa u
MaccoBast 01
PacTBOPEHHOTO BEIIIECTBA.
. Ilpumeps! Gpusud. SBI-UH:
IJIaBJICHUE MapaguHa;
BO3roHKa | nnu OeH30iHON
KHCIIOTHI; pACTBOPEHHE
KMnOy; nuddysust
JIYIITUCTBIX BEIIECTB C
TOpSIIIeH JIAMITOYKH
HakanuBaHwus. [Ipumepst
XUMMY. SIBI-Uil: TOpEeHue
Mg, P; Bzaumoneiicteue HCI
C MPaMOpPOM HJTH MEJIOM;
MOJTyueHUE
Cu(OH)2;pactBopenre
MOJTy4EHHOT'0 THIPOKCH/IA B
KHCJI0TaxX; B3anNMO/ICHCTBHE
CuO ¢ H,SO, mpu
HarpeBaHUU; Pa3IOKEHUE
KMnQ,; B3aumoaeiicTeue

IToaroroBka k

np. p- Te
IMosTOp 09.02
§ 26. Ynp.6 cTp. 14.02
139.
[ToaroroBka k
np. p- Te
ITosTOD. 16.02
§ 27. Yup.2 crp. 20.02
145
8§28 21.02
IToBTOD. 28.02
§ 29. Vmp. 1 02.03
ctp. 155
§ 30. Vmp. 1 07.03
ctp. 159
§31. Vop.2ctp. | 09.03

164




47/1q Peaknun oOMena. Peaknuu oOmena. Peakiun Texymuii. Pabora
KomOnHUpOBaHHBIH HeUTpanuzanuu. Y cIoBUs NMPOTEKaHUs ¢ Tabmuneit, JIM
peaxiuii 0OMEHa B pacTBOpax J0 KOHIIA
48/1g Koutpoabnasi padoTa 1o teme: ®dusznyeckue siBeHUsl. XUMHUYECKUE MNHnuBuyanbHBINA

M3MeHeHus1, MpoOUCXOISIINE C
BEIIECTBAMU.
KonTposns o teme

peakuuu. Peakuuu: coenuHeHus,
pa3noXKeHYsI, 3aMeIICHHs, OOMEHa.
Pemenue 3agau

pa30aBJICHHBIX KUCIIOT C MC;
pazioxenne H,Oy;
anektponus H,O.

JL.o. 3. CpaBHEHHUE CKOPOCTU
ucnapenuns H,O u C,HsOH
10 UCYE3HOBEHUIO X KaIleb
Ha (pUIBTPOBaIBHOMN Oymare.
4. Oxucaenne CU B IaMeHu
CIIUPTOBKHU HIIH TOPEJIKH.
5.1TomyTHEHUE U3BECTKOBOM
BOIBI OT BeIabIxaemoro CO..
[Tomyuenune CO,
B3aUMOJEHCTBUEM COJIbI U
kucaoTel. 7.3amernienue Cu B
pactBope CUCl, ¢ Fe

§ 32. KoHcmekr
§33

14.03

16.03

Tema 5. PacTBopenue. PactBopsl. Peakunu HoHHOTro 00MeHa. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHBIE peakiuu  CBoiicTBa pacTBOPOB 3/1eKTpouToB (17 1)

49/14

Pabora Hax ommbOkamu.
PactBopenue. PactBopumMocTs
BEIIECTB B BOJIE.
KomOuHMpOBaHHBIH

PactBopel. @u3nueckas 1 XuMu4ecKas
TEOpPUU PacTBOPOB. TeIIOBbIE SIBIEHUS
IIPYU pacTBOpPEHHU. [ 'uapaTsl 1
KpUCTAJUIOTHIPATEI,
KpUCTaJUTM3allMOHHAas BOJA.
HaCI)IIIIeHHLIe, HCHACBIIICHHBIC U
[IEPEHACHIIEHHBIE PACTBOPHL. XOPOIIO
pacTBOpPHMEBIE, MaJIOPACTBOPUMBIE U
MIPaKTHUYECKH HEPAaCTBOPUMBIE BEIIECTBA

OpOHTATIBHBIN.
PaGora ¢
tabmuuei, M

50/14

SHGKTpOHI/ITquCKaﬂ JAUCconualus.

VYpok pazbopa HOBOro Mareprana

DNEKTPONHTHI U HEINEKTPOIHTHL.
DNEKTPONUTHYECKAs! TUCCOITUAIIHS U
accornuanug. MexaHu3M JUCCOIUAIINT
BEIICCTB C PA3JIMYHBIM THIIOM CBSI3H.
CreneHb 3IEKTPOTUTHUECKOM
mucconuanyi. CUIIbHEBIE U C1a0bIe
AIIEKTPOIIUTEHI

Texymuii. Pabora
c M

51/14

OcHoBHble nosioxenus TO/.
KombunmnpoBanHbIit

OcHosnbie nosioxkenus TOJ. Monbl
MPOCTHIE U CIIOXKHBIE, THIPATUPOBAHHEIE
Y HETHIPATUPOBAHHBIC, KATHOHBI U

Texymuit

J1. MctiplTaHue B-B ¥ UX
pacTBOPOB Ha
AJIEKTPOTIAPOBOHOCTD.
JIBrm>keHre OKpaIlleHHbBIX
HMOHOB B JIEKTPUIECKOM
1oJjie. 3aBUCHMOCTh
ANEKTPOTIPOBOTHOCTH
YKCYCHOM KHCJIOTBI OT
KOHIICHTPAITUH.
B3anMoaeiicTBie IMHKA C
CEpOM, COJITHON KUCIOTOH,
xsopugom meau (I1),ropenne
Maruus. B3aunmoneiicteue
XJIOPHOM U CEPOBOJOPOAHON
BOJIBL.

JI.o. 8. Peaknuu,
XapaKTePHbIC JIJISl pACTBOPOB

§ 34. Ymop. 7
ctp. 192

23.03

§ 35. Vmp. 2
ctp. 198

04.04

§ 36.
IToaroroBka k
p. p-Te

06.04




aHUOHBL. KMCITOTBI, OCHOBAHUS U COJIH B
ceete TO/I.

52/1q HonHbIe ypaBHEHUSI. MonekyasapHOE U HOHHOE YPABHEHUS Texymuii. Paborta
KoMOuHMpOBaHHBIH peaknuuii. Peakiuu noHHOro 0OMeHa. ¢ Ta0Iunen
Peakiuu HelTpanuzanuu
53/1g IIpakTuyeckas padora 5. onnsie YcnoBus NPOTEKaHUSI XUMHUYECKUX MNHnuBuyanbHBINA
ypaBHEHUS peakuuii MeXy pacTBOpaMu
IIpakTHueckoe 3aHsTHE 3NEKTPOJIUTOB IO KOHIIA
54/14 IpakTuyeckas padora 6. KauecTBeHHBIE peakun WunuBumyanbHbII
KauecTBeHHbIE peakiyu.
IIpakTHueckoe 3aHsTHE
55/1u | Knaccudukaims u cBOMCTBa KUCIIOT. Knaccudukanus kucnor. Tunuynele Texymuii. Pabora
Ypok pa3zdbopa HOBOTO MaTepraa CBOMCTBA KHUCJIOT: B3aUMOJCHCTBUE UX C ¢ Tabmunei, /M
MeTaJuIaMH, OKCHAAMU METaJLJIOB,
TUIPOKCHJIAMHU METAJJIOB U COJISIMHU.
VYcnoBust NpOTEKaHUs TUIIHYHBIX PEaKIUN
KHCIOT. Psia HanpspKeHUs! MEeTaJIoB
56/14 Knaccudukanms u cBoiicta Knaccudukanus ocnoBanmii. Tunmmunsie | Tekymmii. Pabora
OCHOBaHMUI. CBOICTBa OCHOBaHMI: B3aUMO/ICIICTBUE ¢ Tabnuuei, JIM
KomOuHMpoBaHHBII UX C KHCJIOTaMH, OKCUIaMH HEMETAIIJIOB,
cosisiMu. TUIIMYHOE CBOMCTBO
HEPAacTBOPUMBIX OCHOBAHHIA: pa3ioKeHHne
[IpY HarpeBaHUM. Y CIIOBUSI IPOTEKAHUS
TUNHWYHBIX PEAKIUNA OCHOBaHUU
57/1Ma | Knaccugukanus u CBOMCTBa OKCHIIOB. Oxcujibl HeconeoOpasyromue 1 Texymuii. Paborta
KomOuHMpOBaHHbBIM coneobpazyromue. OKCHUIBI OCHOBHBIC U ¢ Tabnuuei, JIM
KHUCJIOTHBIE. TUNTMYHBIE CBOICTBA
OCHOBHBIX OKCH/IOB: B3aMOJICHCTBHE HX
C KMCJIOTaMH, KHCIOTHBIMU OKCHJIAMH H
BOJ0M. TUNIMYHBIE CBOMCTBA KUCIOTHBIX
OKCHJIOB: B3aUMOJICHCTBHE UX C
KHCIIOTaMH, KUCIIOTHBIMH OKCH/IaMHU U
BOJION. Y CJIOBUA NMPOTEKAHUS PEAKIINI
KHCJIOTHBIX M OCHOBHBIX OKCHJIOB C BOJIOM
58/1u Knaccugukanus u cBoiictsa conei. Conu cpeHuE, KUCIIBIE U OCHOBHBIE. Texymuii. PaboTta

KombOuH1pOBaHHBIN

Jucconmanus pa3idyHbIX TPYIN COJIEH.

¢ Tabiumen

KHUCIOT (CONSIHOM Win
CEpHOM).

9. Peakuuu, xapakTepHble
IUISL PACTBOPOB ILENIOYEH
(TUApPOKCUAOB HATPUS U JIH
KaJTHs).

10. ITomydenue u cBOMCTBA
HEPacTBOPUMOI'O OCHOBAHUS,
HamnpuMep TUIPOKCUIA MEIH
(1. 11. Peakuum,
XapaxkTepHbIE Il pACTBOPOB
conelt (HarpuMep, I
xnopuaa meau (11).

12. Peakmuu, xapakTepHble
IUISl OCHOBHBIX OKCHJIOB
(mampumep, IS OKCHIA
KaJIbLINA).

13. Peaxiuu, xapakTepHble
JUISL KUCJIOTHBIX OKCHJIOB
(manmpumep, nms
YTIIEKUCIIOTO ra3a).

11.04
8§ 37. 13.04
IloaroroBka k

np. p-T€

15.05

§ 38. Vmp. 4 18.04
ctp. 214

§ 39. Yop. 3 20.04
ctp. 217

§ 40. Yop. 3 25.04
ctp. 221

841. )27.04

IToaroroBka k




TunuyHble CBOMCTBA CPEAHUX COJICHU: np. p- T
B3aMMOJICHCTBUE UX C KUCIOTaMH,
1IeJI04aMu, IPYTUMHU COJISIMU U
MeTannamu. J[Ba npaBuia paaa
HanpspKEHUH METAIIIOB. Y CIIOBUS
MPOTEKAHUS PEaKIMil cojiel ¢ MeTaJllaMU
59/1u | IpakTuyeckas padora 7. CoiictBa | CBOHCTBA KHCJIOT, OCHOBAaHHIA, OKCHJIOB M | MHAWBUIyaIbHbIH 02.05
KHCJIOT, OCHOBAHUM, OKCHUJIOB U coneit
conen.
IIpakTHueckoe 3aHsTHE
60/1u | ['eneTnueckas CBI3b MKy Kiaccamu | ['eHeTndeckas CBs3b. | eHeTHUCCKHUil s Texymuit 8 42. 04.05
BEIIIECTB. METAaJUIOB U €T0 Pa3HOBUIHOCTH. [loaroroska
KomOuHMpOBaHHBIIH I'eneTndeckuil psax HEMETAIIOB U €r0 p. p-Te
Pa3HOBUJAHOCTH
61/1u | IlpakTHueckas padora 8. PemicHue Pemenne sxcriepuMeHTaNTbHBIX 33124 WNnnuBuayanbHbIi Odopmiienne 09.05
IKCTIIEPUMEHTAIBHBIX 3a/1a4.
[IpakTHyeckoe 3aHITHE
62/1a | OKHCIUTEIBHO- BOCCTAHOBUTEIIbHBIC OKHCIUTENBHO- BOCCTAHOBUTEIBHBIE Texymmii 8§43 11.05
peakuu. Ypok pazdopa HOBOTO peakuuu. OKUCIUTENh U BOCCTAHOBUTEIb;
MaTepuaa OKHCJICHHE U BOCCTaHOBJIEHHE. MeTox
63/1u OKHCIHUTEIILHO- BOCCTAHOBUTEIBHBIE 3JIEKTPOHHOTO OajaHca Texymuit 8§43 16.05
peakiun. KomOnHMpOBaHHBIT
IloBTOpenue (5 1)
64/1q O00011IeHNE ¥ CUCTEMATH3ALIUS O00011IeHKE 110 TeMaM Kypca XUMHUU 8 Texymuit CocraBiienue 18.05
3HaHUI Mo Kypcy 8§ Kinacca. Kiacc: Beegenue; dhopmyn
Yok 000011eH s U CUCTEMAaTH3alul | ATOMBI XHMHUYECKUX 3JIEMEHTOB;
3HAHUU IIpocTeie BemecTna;
CoeaMHEeHNsT XUMUYECKUX 3JIEMEHTOB;
W3MeHeHnus, NpoucXosIue ¢
BEIIECTBAMU;
PactBopenue. PactBopsl. CBoiicTBa
pacTBOPOB AIEKTPOIUTOB
65 Pemenue 3anad 3a kypc xumnu 8 OTHOcHUTENbHAS MOJIEKYJIIpHAs Macca. OpoHTANBHBIN [TosToOD. 22.05




lu

KJacca.
KomOnHUpOBaHHBIH

66-68

IToBTOpEHUE.
Ypok 00001IeHNS U CUCTEMATU3AITUU
3HAHUMI

MaccoBas 04 3JIeMEHTa B BEIICCTBE.
CocraBrenne >IeKTPOHHBIX (popMyIt.
Brruncnenue konuyecTBa BEUISCTRA,
KOJIMYECTBA MOJICKYJI. MOJISIpHBIH 00beM
ra3oB. CteneHp okucineHus. MaccoBas u
oOBbeMHast IO KOMITOHEHTOB CMECH
(pactBopa). CocTaBiieHUs YpaBHCHUN
peakiuid. PacueTsl o XMMHUYECKUM
ypaBHeHUsIM. COCTaBICHHUS HOHHBIX
YpaBHEHUM.

Texymmii

ITonroroBka k
K. p- T€

24.05
26.05

69/1u

HtoroBast KOHTpoJbHAs paboTa.
Hror. KOHTpOJIb

TemaTuueckuit

29.05

70/14

Pabora Hax ommbOkamu.
KomOuHMpoBaHHbBIT

Texymmii

30.05

Hroro: 70 gacoB, B KOTOpBIE BXOJST 8 MPAaKTUYECKUX 3aHITUH, 3 KOHTPOJIBHBIX paboT MO TEKYIIMM TeMaM M OJJHa UTOTOBasi KOHTPOJbHAs padoTa.




TemaTnveckoe IIIAHUPOBAHUE

9 kyacc
CocraBnen Ha  ocHoBe «lIporpammbl  Kypca xumuu 1aa  8-9  KkiaccoB
0011e00pa3oBaTeNbHbBIX  yupexaeHuit», aBtopbl W.I.OctpoymoB, A.C. boe (ctp.3),
ormy0sIMKoBaHHOM B cOopHuKke «[Iporpammsl /i 0611eo0pa3oBaTeNbHBIX YUPEKICHUN. XUMUSL.
8-9 kiaccer», Mocksa «IIpocsemierne», 2006
Yueonuk: ['abpuemsta O.C. Xumus 9 knace, M."Ipoda", 2014.

NQH/ I1 | TCMa KOJIMYECTBO
qaCOB Ha
TeMy

1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca U BBEICHUE B 6 4acos

Kypc 9 kitacca

2 Meraisl 17 gacos
4 HemeTamsl 26 daca

6 OpranndecKue COeTMHCHHS 10 yacoB
7 O0600611eHre 3HaHU| 0 XMMHHU 32 KyPC OCHOBHOM IIKOJIBI 10 yacos

HUTOI'O |70 4acoB




Ka.ﬂeH):(apHo- TEMATHYECCKOC IIJIAHUPOBAHHUE: 9 kaacc.

No/ Tema ypoxka DIIEeMEHTHI COACePKAHUS Kountpoinb HemoHcTpanyu Howm. 3an narta
yac Tun ypoka JlaGopaTopHbIC OIBITHI
bl
IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kJjacca M BBeJleHHe B Kypc 9 kaacca (5 v)
1 | XapakrepucTtrka xumudeckoro | I[lnaH XxapakKTepUCTHKUA XUMHYIECKOTO SJIEMEHTA. KoMOUHUPOBaHHBIIH. JLo. §1,ynp.1 | 01.09.2016
14 dIIEMEHTA. XapakTepruCcTHKa dJIeMEHTa- MeTaia. XapaKTepUCTHKA Pa6ora c JIM 1. [Tomyuenue cTp. 8
Ypok- nucnyt 3JIeMEHTa- HeMeTaylla. | eHeTn4eckue psiibl MeTajuia u THIIPOKCHUIA [IMHKA U
2 XapaKkTepucTuKa XUMHUIECKOTO HEeMETajia ®ponTtansHbIid. PaboTa HCCHCHOBVaHHe cro VYup. 4 cTp. 07.09.
lg JIICMEHTA. ¢ IM CBOIICTB 8
KoMOuHMpOBaHHEIH
3 AmdoTepHbIE OKCHIBI I AwmdoTtepHbie okcUABI 1 THAPOKCHBL. [lepexomnbie Texymuit § 2, ymp. 2 08.09
1u TUIPOKCHUIBI. 3JIEMEHTBI, WIH MEPEXOHBIC METAJUIbI. 3aBUCUMOCTh ctp. 12
KoMmOuaMpOBaHHEIIH XUMUYECKUX CBOMCTB OKCUZIOB U THIPOKCUAOB 3JIEMEHTOB
nobounsrx noarpymnm [ICXD J[.U. Menneneesa ot
CTEIIEHEN OKUCIICHHs] X aTOMOB
4 [Tepuoanueckuii 3aKoH. [Tepuonuueckuii 3axone .M. Meunneneena. IICXD [1. U. Tekyuuii Crp. 12- 14.09
14 KoMmOuaMpOBaHHEIH MemnpeneeBa- rpadudeckoe orodpakenue 113. 16, ymp. 5-
®u3HYECKUil CMBICT HOMEpPA 3JIEMEHTa, HOMEpA IPYIIIILI U 7 ctp. 22
) [ICX3 JI.1. Menneneesa. nepuoaa. 3uavyenue 13 u IICXD J[.U. Menneneena OponTansHbIi. PaboTa Crp. 16- 15.09
14 KoMOuHMpOBaHHBIH c JIM 19, ynip. 9
6 | Tecr: [loBTOpeHme Kypca 8 KiI. WunuBuyanbHbIi 21.09
14y KoHntposb o Teme
Tema 1. Metansl (17 u)
7 Bex MemubIi, GpOH30BHIH, CeMb METAJIJIOB JAPEBHOCTH: XKEJIE30, ME/b, CEPEOPO, OpoHTATHHBIHA . O6pasist § 4, yop. 2 22.09
lu JKEJIC3HBIN. PTYThb, OJIOBO, CBUHELL, 30JI0TO. LIEJIOYHBIX U cTp. 26
Ypox pazbopa HOBOTO Bek Mennslii, OpOH30BBIi, jke1e3HbIH. bpoHsa n LIEJI0YHO3EMENBHBIX
Marepuaia XyJokecTBEeHHOE JTUThEe. CIUIaBbl, YyTYH U CTah MeTamuioB. OOpasITel
8 [Tono)xeHne METAIOB B Huaronans B-Si-As-Te-At. Ilemounsie n Texymuii. Pabora ¢ CILTaBOB. § 5, ymp. 3 28.09
14 [ICX9. Crpoenune aToMoB. IIeJIOYHO3EMEIIbHBIE METAJUTBI. BoccTaHOBUTENNBHEIE IM Bsaumoneiicteue
Komb6uaMpOoBaHHBIH cBoiicTBa MeTaJI0B. OTHOCHUTENBHOCTH IETICHUS HaTpus, JUTUA U
XMUMHYECKHUX AJIEMEHTOB HA METAJUIBI U HEMETAILIbI KaJIBIUS C BOJIOH.
9 dusnYecKre CBOMCTBA ITacTHYHOCTh. DIEKTPOIPOBOIHOCTD H Texymuii Bzaumoneiicteue §6 29.09
14 METaJUIOB. TEIIONPOBOIHOCTE. MeTaimmyeckuii 61eck. TBeprocts HaTpUs U MarHusA ¢
Keiic- ypok MeTasuioB. ITnoTHOCTh MeTaiioB. JIerkue u Tsokemsie KHMCJIOPOJOM.




MCTaJJIBbI. qepHHe 1 IIBECTHBIC MCTAJIJIBbI. I[paI‘OHeHHI)Ie
MCTaJIJIbI

10 Crnassl. CrmnaBsl 1 ux kinaccuukanus. YepHbie METaIuIbl: 9yTyHBI Texymuit
14 KomOunnpoBaHHbII u ctanu. [{BeTHBIE MeTaMIbl: OpOH3a, JIATYHb, MEJILXHOP,
JIFOPATFOMUHUI
11 XHUMHUYECKHE CBOUCTBA BoccraHoBUTEIBHBIE CBOMCTBA METAILIOB. Texkymmii
14 METaJIJIOB. B3aumopeiicTBue MeTaIoOB ¢ KUCIOPOIOM U APYTUMHU
KomOunnpoBaHHbII HeMETaJUIaMU. DJIEKTPOXUMHUUECKUN psJl HAPSKEHHUS.
[IpaBuia npuMEHEHUs! SNEKTPOXUMHUUECKOTO psiaa
HaNpsDKEHUH [IPY OIIPEIEeTICHUH BO3MOKHOCTH
B3aMMOJICHCTBUS METAJIIOB C paCTBOPaMH KHCIIOT U
coueil. [lonpaBku K npaBUiIaM NPUMEHEHUS
JIEKTPOXUMHUYECKOT0 Psiia HANPsDKEHUH
12 IpakTHyeckast padora 1. Ocy1ecTBIeHUE LETIOUYKH XUMHYECKUX MTPEeBpaIieHUN NnnuBuayanbHbIi
la OcymiecTBiIeHUE 1IETTOYKU
XMMUYECKUX MPEBPALICHUI.
IIpakTHueckoe 3aHsTHE
13 [Tony4yeHnue MeTanoB. Camopoanble MeTaiibsl. Munepansl. Pyasl. Metamnyprust Texymmii
14 KomOuHnpoBaHHbII 1 e€ BUJIBL: TUPO-, THUJIPO-, SIEKTPOMETAILTYPIHsL.
AnromuHOTEpMUS. MUKPOOHOIOrHYECKHE METOIbI
MOJTyYEHHS] METAJJIOB
14 IIpakTuyeckas padora 2. Ilomyuenue u cBOMCTBAa COENUHEHNH METAIIIOB WNHnuBuyanbHbIN
24 [Tonyyenue u cBoiicTBa
COEIMHEHNH METAJIJIOB.
[IpakTuyeckoe 3aHsTHE
15 Koppo3zus metanos. Koppo3zus metamios. XumMuueckast 1 3J1€KTPOXUMUYECKas Texymuii. Pabora ¢
14 KomOuHnpoBaHHbII koppo3usi. Ciocodb1 60pbOBI ¢ KOppo3uei M
[IlemoyHbIE METAIUTBL. CrpoeHne aTOMOB TIEIOYHBIX METAJIIIOB. X UMHIECKHE Tekyiuii
KoMmOuHUpOBaHHBIIHA CBOMCTBA MIEIIOYHBIX METAJIIOB: 00pa30BaHUE THAPHUIOB,

XJIOPHUJIOB, CYIb(HUI0B, IEPOKCUIOB, OKCUIOB,
TUAPOKCHTOB. OKCHUIIBI U TIEPOKCHUIBI IIETOTHBIX
meTanoB. Enkue menoun. Conu: coja MUTheBas, cojia
KPUCTAJUTMYECKAs, TOTAIll, T1ayoepoBa Collb, IIOBAPEHHAS
COJIb

BzaumoeiicTBue
METAJIIOB C
HEMETaJIAMU.
ITonyuyenue
THAPOKCHIIOB JKelre3a
(D = (1),

JL.o.

2. O3HaKOMJIEHHE C
0o0pasmaMu MEeTauIoB.
3. B3aumopencTBre
METAJIJIOB C
pacTBOpaMu KHCIIOT U
COJICH.

4. O3HaKOMIIEHUE C
obpasiamu
MIPUPOTHBIX
COEJIMHEHUI: HATPUS;
KaJIbLIUS, aJITIOMUHUS;
skenesa. 5. [lonyuyenue
THUAPOKCUIA
AJIFOMMHUS U €T0
B3aMMO/JIEHCTBHE C
pacTBOpaMu KHCIIOT U
IIEeI0YCH.

6. KauecTBeHHEIC
peaku Ha NOHBI
Kenesa +2 u
+3.

§ 7, ynp. 4
cTp. 38

05.10

§ 8, ymp. 2
cTp. 41.
Iloarorosu
TBCS K TIp.
p-Te

06.10

Crp. 84
(oopmiien
ne)

12.10

§9, yop. 6
cTp. 47.
Iloarorosu
TBCSI K TIP.
p-Te

13.10

Crp. 84-85
(ocbopmren
ue)

19.10
20.10

§10

26.10

Crp. 52-
55, ymp. 1
cTp. 58

27.10




55- 58, ymp.
2 cTp. 58

0811

8§12

10.11

VYup. 4 cTp.
67

§ 13, ymp. 6
ctp. 75

17.11

§ 14.
Iloarorosun
TBCSA K TIP.

p-Te

22.11

17 | Pemenue 3agau nmo reme «MeTaiibhy. ®poHTaTBHBIN
1a | IIpakTHdeckoe 3aHATHE
18 | Illlemouno3emenbHble MeTaLIbl. | CTpOEHHE aTOMOB OCPUILINS M MAarHHS, OpoHTATHHBIHA
lu KomOunnpoBaHHbII IeJI0YHO3EMENBHBIX METANIOB. XUMUYECKHE CBOMCTBA
Oepwiuns, MarHys M LIeJI0YHO3EMEIbHBIX METAIJIOB!
o0pa3oBaHMe OKCHIOB, XJIOPHUIOB, CYTb(UI0B, HUTPHIOB,
TUIPUIOB U THIPOKCUIOB. MarHuerepmMus u
KajbpuueTepmus. OKCHIBI KalblHs- HeraleHas N3BecTh 1
MarHus- %KeHas MarHesust. | napoKkcuapl Kanbys U
JIPYTHX IET0PYHO3EMENbHBIX MeTaioB. Conu:
KapOOHATBI KJIBIUSI M MarHus, cynbhaTsl, Gocdars
19 | Pemenne 3amgad no Teme: «CoeTUHEHHSI METAIIIOBY OpOoHTATBHBIN
lu | IIpakTHyeckoe 3aHsATHE
20 AOMUHUI. Crtpoenue aroma amoMuHus. PuU3ndeckre U XUMUYECKHe Texymmii
14a KoMOuHMpOBaHHBIM CBOICTBa aFOMUHHMS: 00pa3oBaHus OpoMua, Cyibdua,
KapOuza, OKCHIA U ATIOMUHATOB. AJIFOMUHOTEPMHUSL.
[omyuenne amoMuHUS ekTponnzoM. ObmacTi
npuMeHeHus anromMuHus. [Ipupoaneie coennHeHns
AITIOMUHUSL: ATFOMOCHIIMKATHL, KOPYHA. AM(OTEpHOCTD
OKCHJIA U TUAPOKCHAA TIOMUHHS
21 Keneso. Crpoenue atoma xene3a. CTETIeHH OKUCIICHUS Texymmii
lu KomOuHnpoBaHHbIH kenesza:+2,+3. Guszndeckre 1 XMMUYECKHe CBOMCTBA
xenes3a. O6paszosanue xmopuaos xeiesa (1) u (1),
B3aUMOJICUCTBUE C CEPOU, KUCIOPOAOM, BOJIOH,
KHCII0TaMu, cosiaMu. JKene3o B MpHupojie, MUHEPaIIb
JKene3a (MarHUTHBIN, OypBIiA U KPACHBIH JKEIE3HSIKH).
CoeuHEHNs KaTHOHOB xene3a Fe’u Fe*. Kauectsenmbie
peaximu Ha Fe?*u Fe*'n peakTuBbr: xenras u kpacHas
KPOBSIHASI COJIM, POJIaHU/T KISl
22 IIpakTHyeckast padora 3. OKCTIepUMEHTAIBHBIE 331aYH 110 PACIIO3HABAHMIO U WNnnuBuayanbHeIi
lu DKcIepUMEHTAIBHBIC 33/1a41 | TIOJTYYEHHIO BELIECTB
10 PacIiO3HAaBaHUIO U
MOJTyYEHHIO BEILIECTB.
[IpakTryeckoe 3aHsATHE
23 | KonTpoabHas padora 1o Teme: «MeTauib». WHauBuayabHbIH

Crp. 86-87
(odopmien
ue).
TToarorosk
aK
KOHTD.p-TE

2411

29.11




| Kontpons no teme

Tema 2. Hemetamnianl (26 1)

24 | HemeTtasisl: aTOMBI M IPOCThIC | DJIEMEHThI- METAIIJIBI M DJIEMEHTHI- HeMeTasuTbl. CTpoeHue OpoHTATBHBINA
14 BELIECTBA. aToMOB HeMmeTasuoB. [IpocTeie BerecTBa- METaIbI U
Ypok pa3zdbopa HOBOTO MPOCTHIE BEIIeCTBa- HeMeTauibl. Asumorponus. Kuciaopon
MaTepurana n 030H. CocTaB Bo3ayxa
25 XUMHUYECKHUE DIIEMEHTHI B MaxkpoasieMeHTbl 1 MUKPORJIEMEHTHI. Posib Texkymmii
lua KJIETKaX HUBBIX OPraHU3MOB. | MHUKPO3JIEMEHTOB B )KU3HEJEATEIbHOCTH PACTCHUMH,
Ypok pazdbopa HOBOTO ’KHBOTHBIX W YelloBeka. OpraHndecKHe BEIIeCTBa: OCIKH,
Marepuasa >KUpBL, yraeBoabl. @epMenTrl. Butamussl. I'opMOHBI
26 Bonopon. JBoitHoe monoxenue Bomopoaa B [IICXD JI.U. Texkymuit
lu KomOuHmpoBaHHbIH MenpeneeBa. @u3nyeckue CBOUCTBA BOJOPOAA.
XUMHUUECKHE CBOMCTBA BOJOPOAA — OKUCIUTEIbHBIE U
BOCCTaHOBUTENbHBIE. [[puMeHenne Bogopoa.
ITomyuenne, coOupanue, paclio3HaBaHHE BOJIOPOIa
27 I"asoreHs!. CtpoeHue aToMOB raJIor€HOB U UX CTETIEHH OKUCIICHUS. Texymmii
lu Ypok pa3zdbopa HOBOTO Du3nyecKue U XUMUYECKUE CBOMCTBA rajJOreHOB.
MaTepuana N3MeHeHue OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX
CBOICTB raJIoreHoB OT (propa oy
28 CoenMHEHUS TAIOT€HOB. I"amorenoBomopop!. ['at0reHoBOIOPOTHBIE KACIOTHI. OpoHTATBHBIN
lu KoMOuHMpOBaHHBIH lNanorenunpl. KauecTBeHHbIE peaKUMU HA rajJOre€H- HOHBI.
HpnponHHe COCAMHCHHUA I'aJIOTCHOB: TAJIUT, CUJIbBUH,
CHJILBUHHT, (QIIOOPUT
29- [Tomydenue, 3HaUeHUE, [TomyueHme raoreHoB 3JIEKTPOIN30M PACIUIaBOB U OpoHTATBHBIN
30 MIPUMEHEHHUE TaJIOTeHOB. pacTBOpoB colell. bronormueckoe 3HaYEHNE TAIOTEHOB.
249 KomOuHMpoBaHHBIT [TpumeneHue xJiopa U coeIMHeHUH GTopa, XJIopa u Hozaa
31 Kucnopon. Kucnopon B npupone. XuMudeckrue CBOMCTBA KUCIOPO/a: Texymmii
14 KoMOuHMpOBaHHBIIH B3aMMO/ICHCTBUE C MPOCTHIMU M CIIOKHBIMU BEIIECTBAMHU.
I'openne u MenIeHHOE OKHUCIIeHHE. [[pixanue u
¢dorocunTes. [lonydenue kucnopona. [lpumenenue
KHCI0poJa
32 IIpakTHyeckas padora 4. [Toarpynmna xucimopona WNnnuBuayanbHeIi
1g Tloarpymnmna xucnoposa.
IIpakTrueckoe 3aHsTHE

. O6pa31sr
rajioreHOB.
BzaumoneiicTBue
TaJIOTCHOB C HaTPHEM,
AITFOMUHUEM.
BriTecHenue 6poma
WU Hona u3
pPacTBOPOB UX COJIEH.
BzaumopaeiictBue cepbl
¢ MeTajlJIaMH,
BOZOPOIIOM U
KHCJIOPOJIOM.
BzaumoneiicTBue
KOHLICHTPUPOBAHHOU
a30THOM KHCIIOTHI C
Meabio. Ilormomenue
YTIIEM pPaCTBOPEHHBIX
BEIIECTB UJIN Ia30B.
Boccranosnenne Mmeau
U3 ee OKCHJIa YTIIEM.
O0pa3ipl MPUPOTHBIX
COEIMHEHMH XJI0pa,
cepsl, hocdopa,
yraepoaa, KpeMHHS.
OO0pa3ibl BaKHEHIIINX
1T HApOHOTO
X03scTBa CyNnb(haToB,
HUTPATOB,
KapOOHATOB,
docharos. OOpasiibl
CTEKJIa, KEPAMHUKH,
LIEMEHTA.

JI.o. 7.KauecTtBeHHas

815 01.12
816 06.12
817 08.12
§ 18, ynp. 1 15.12
ctp. 109
8§19 20.12
§ 20, ynp. 1 22.12
ctp. 121 24.12
8 21. 27.12
Iloarorosu
ThCS K TIP.
p-Te
Crp. 187- 28.12
188
(oopmiieH

ne)




33 Cepa. CrpoeHne aTOMOB Cepbl M CTENICHU OKHUCIICHUS CEphI. Texymuit
14 CoenuHeHUS CEpHI. AnoTponus cephl: poMOMUecKasi, MOHOKITUHHAS 1
KomOunnpoBaHHbII TUTacTHYecKas cepa. XMMHYECKHE CBOHCTBA CEPHI:

B3aUMOJICHCTBUE C METAIIIAMH, KHCIOPOJIOM, BOJOPOIOM.

Humepkypuzanms. Cepa B Ipupoie: caMOpoaHasi,

cynebuaHas U cyabdaTHag cepa. buomorndeckoe

3Havyenue cepbl. [Ipumenenne ceprl. CepoBogopon u

cyne¢uasl. CEepHUCTHIN Ta3, CEPHUCTAS KUCIIOTA,

cyns¢huThL. 1Ipon3BOICTBO CEPHOI KUCIOTHI
34 A3oT. Crpoenue aToMOB U MOJIeKyI a3ota. CBOMCTBa a30Ta: Texymmmii
14 KoMOuHMpOBaHHBIH B3aMMO/JICHCTBUE C METAJIJIaMH, BOJOPOJOM, KUCIOPOIOM.

[Tonydenue a3zora U3 )KUIKOro Bo3nyxa. [Ipumenenue

a3oTa. A30T B IPUPOIe U ero OMOJIOTHYECKOe 3HAYCHUE
35 AMMHAK. Crpoenue Monekys aMMuaka. BomopogHast cBsI3b. Texymuit
lu KoMmOuaMpOBaHHEIH CBoiicTBa aMMHaKa: B3aUMOJICUCTBHE C BOAOH,

KHUCJIOTaMU U KUCIOPOJIOM. JJOHOpHO-aKIIeNTOPHBIA

MeXaHH3M 00pa3oBaHus HoHA aMMoHus. [lonmydenue,

coOupaHue U paclio3HaBaHUE aMMHaKa
36 CoJin aMMOHUSL. Coan ammonus. CBO¥MCTBa COlIeH aMMOHMS, Texkymmit
14 KomOuaMpOBaHHBIH 00yCIIOBIIEHHBIE MOHOM aMMOHHSI, KUCJIOTHBIX OCTaTKOB.

Pasnoxxenue coneit ammonus. KauectBeHHas peakius Ha

WOH aMMOHHSA. XJIOPHJ], HUTPAT, KApOOHAT aMMOHUS 1 UX

MIPUMEHEHNE
37 Kucnopoausie coequHeHMS Heconeobpa3yromire u KHCIOTHBIE OKCHIBI a30Ta. Texymmii
lu azoTa. Oxcunst azota (1V). CBoiicTBa a30THOM KUCIOTHI Kak

KomOuHMpOBaHHBIH ANEKTPOJIUTA U KaK OKUCIUTEN. B3aumonelicTrue

KOHIIEHTPUPOBAHHOW U pa30aBIeHHON a30THON KUCIIOTHI C

Menbto. [I[puMeneHue a30THoN KUciIoThl. HUTpaThl,

CEJIUTPHI
38 docdop u ero coenuHennsa. | Amtotpomnus Gocdopa: O6emnsrit pocdop, KpacHbII ®poHTANBHBIN
14 KoMOuHMpOBaHHBIH dochop. CroiicTa pocdopa: odpazoBanue Gpochuaos,

dochuna, okcuna pocdopa (V). DochopHas kuciaora u
Tpu paga eé coneil: pocdatsl, ruapodocdat.lIpumenenne

peaxius Ha XJIOpU/I-
noH. 8.KauecTBeHHas
peakuus Ha cynbdar-
uoH. 9.Pacno3nanue
COJIE aMMOHUSL.
10.ITony4yenne

YTICKUCIIOTO ra3a u

ero pacno3Hanue. 11.
KauectBennas

peaxnus Ha kapOoHaT-
HOH.

12. O3HakomIleHHE C
MIPUPOIHBIMU
CUJINKaTaMH.

13. O3HakomiieHHE C
NPOAYKLHEH
CUJIMKATHOM

IMPOMBIIIJICHHOCTH

§22,823 12.01.2017
824 , ynp. 2 17.01
cTp. 146
§25 19.01
§ 26, ynp. 4 24.01
ctp. 155
§ 27, ynp. 7 26.01
cTp. 158
§28 31.01




(dhpochopa u ero coenuHEHMIA

§ 29.
IToxgrorosu
THCS K TIp.

p-Te

02.02

Crp. 188-
189
(oopmiien
ne)

07.02

§ 30.
Iloarorosu
THCSI K TIP.

p-Te

09.02

Crp. 189-
192
(ocbopmren
ne).

14.02

39 VYruepon. CrpoeHure aToMa U CTETIeHH OKUCIICHUS yriiepoaa -4, + 4. Texymmit
14 KoMmOnHUpOBaHHBIIH AnnoTponus yriepona: aimMas u rpadur. JpeBecHsId u
AKTUBUPOBAHHBIN YToJib. AZCOpO1Hs, €€ IpuMEHEHHE.
XUMHUECKHE CBOMCTBA YIJIEpOoia: B3aUMOJICUCTBHE C
KHCJIOPOJIOM, METAJUIAMH, C BOAOPOAOM, C OKCHIAMH
MeTasuoB. KapOuael KanbLus 1 allOMUHAS. ALIETHIICH U
MeTald. KpyroBopot yrinepozaa B mpupojie
40 IIpakTHyeckas padora 5. Iloarpynna a3ora u yriaepoaa MNHnuBuyanbHbINA
la | Tloxarpynma azoTa u yriepona.
IIpakTHueckoe 3aHATHE
41 Kucnopomusie coenmHenns Oxcup yrnepoaa (I1), ninu yrapHslii ra3: momydeHue, OpoHTATBHBIN
lu yrieposa. cBoiicTBa, npuMenenue. Oxcup yraepoaa (1V), nim
KomOuHmpoBaHHbIH YIJIEKUCIIBIH I'a3: [OJy4YeHue, CBOMCTBA, IPUMEHEHUE.
YrosnbHas KHCIOTa U €€ COIH: KapOOHATHI U
ruapokapOoHaThl. [lepexon kapOoHaTa B THAPOKapOOHAT
u O6paTHO. KectkocThb BOJIbI- BpEMCHHAas U IOCTOAHHAA-
U c11ocoObl ee ycrpaneHusi. KauecTBeHHas peakiust Ha
COJIM YTOJIbHOM KHCIIOTHI
42 IIpakTHyeckas: padorta 6. ITomyuenue, coOupaHue U pacro3HaBaHUE Ta30B WNHuBuyanbHbINH
14 [Nony4enue, cobupanue u
pacIio3HaBaHHUE ra30B.
[IpakTHyeckoe 3aHsATHE
43 Kpewmumii u ero coeaunenus. | IlpupoaHbie coennHEHUS KPEMHUS: KpEMHE3eM, KBapIl U DpOoHTAIBHBIN
lu KomOuH1poBaHHbBII €ro pa3HOBUIHOCTH, CUIIMKATHI, aTFOMOCHJIMKATHI, acOECT.
Buonorunueckoe 3HaueHne KpeMHus. CBOMCTBa KPEMHHS:
MOJTYTIPOBOJHUKOBBIE, B3aUMOEHCTBHE C KUCIOPOIOM,
metaiutami, menodamu. Cunan. Oxcun kpemuust (1V).
Ero ctpoeHne u cBoicTBa: B3aUMOZENCTBHE CO
11eJI09aMH1, OCHOBHBIMH OKCHIaMH, KapOoHaTaMH 1
MaraneM. KpemHureBast Kkuciota u ee conu. PactBopumoe
ctekno. [I[pumMeHeHne KpeMHHS U €T0 COEIMHEHUI.
Crexyio. I{lemeHnt
44 | KontpoabHasi padoTa o teme: Hemerasibl. WNnnuBumyanbHbIi
1u | KoHTpons o teme

§ 31.
Iloarorosun
ThCA K
KOHTP. p-
TeE.

16.02

21.02




Tema 3. Opranunyeckue coenunerus (10 1)

45 Pabota Ham ommoOKamm. [Ipenmer u3yueHus opraHnugeckoit xumun. OcoOeHHOCTH O poHTATHHBIHA
14 IIpenmeT opranuyeckoi OPraHUYeCcKUX BellleCTB. Bal€HTHOCTh U CTETIEHD
xumuu. Komo. okucyeHus. Teopus XMMUYECKOTO CTPOEHHUS
46 IIpenmer oprannyeckoi Opranu4eckux coenunennii A.M. byrieposa. Texymuit
14 XUMUH. CrpykrypHbIe (hopMyIbl. 3HaUYECHIE OPTaHMIECKON XUMHN
Ypox pazbopa HOBOTO
MaTepuana
47 IIpenensusle yraesonopoasl. | IlpenenbHble yrieBogopoasl. I'oMmooruueckuii psij. ®poHTANTBHBIN
14 Ypok pazdbopa HOBOTO M3omeps! 1 m3oMepurs. HazBaHus npeneasHbIX
MaTtepuaa. yTaeBo10po1oB. Pusnyeckue CBONCTBA MpeelbHbIX
YTJII€BOIOPOIOB. XUMUYECKHE CBOICTBA MpeIeIbHbIX
YTIIEBOIOPOIOB: PEAKIIUU TOPEHUS U JETUAPUPOBAHUS
48 [IpenenbHbBIC YTICBOIOPOIBI. Texkymuit
i KoMOuHMpOBaHHEIH
49 | HenpenenbHbIe yriieBogopoasl. | HempenensHbIe yriieBogOpOAbl TOMOJIOTHYECKOTO Psifa OpOHTATIBHBIN
lu Ypox pazbopa HOBOTO sTuiieHa. Ha3BaHusI STHIIEHOBBIX YTIIEBOIOPOJIOB.
MaTepuania Peakuuu noanmepu3anui, MOHOMEPBI, TOTUMEPBI.
50 | HenpenenbHbie yraerogopoabl. | [lomustunen. I'maparanus u neruapaTanys. Texkymmit
14 KoMOuHMpOBaHHBIH KavecTBeHHbIE peakIUK Ha JBOWHYIO CBSI3b: PEAKLHH C
OpoMHOM BOJIOH M C pacCTBOPOM IepMaHTaHaTa KaJus
51 CrupTsl. CnupThl ¥ X aTOMHOCTB. [IpenienbHple o1HOaTOMHBIE DpOoHTAIBHBIN
14 Ypok pa3zdbopa HOBOTO CITUPTHI: METAaHOM ¥ 3TaHoI. OKUCIIEHNE 3TUIIOBOTO
Marepuaa CIIMPTa B YKCYCHBIN asiblierul. JIByXaTOMHBINA CIIUPT
52 CoupTsl. STUJICHTJIUKOJb. TPeXaTOMHBIA CIUPT FIIULEPHUH. Tekyuii
14 KoMOuHMpOBaHHBIH KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTHI.
OyYHKIIMOHAILHBIE TPYTIIIEL: THAPOKCHIIbHAS U
KapOOHWIIbHAS
53 Kap6oHOoBBIE KUCITOTHI. Kapboxkcunbhas rpynmna. KapOoHOBBIE KUCIIOTHI. OpoHTATBHBINA
14 Ypox pazbopa HOBOTO [IpenensHble OIHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI.

Marepuaa

VYkcycHas kucnoTa. CBoiicTBa KApOOHOBBIX KHCIIOT:
B3aMMOJICUCTBHE C METAJUIaMH, OCHOBHBIMH OKCHJIAMU,
OCHOBaHUSIMH U cOJIsIMU. AneTaTsl. Peaknus
srepudukanuu. Cioxusie 3gpupsl. [IpuMeHeHre KUCIOT 1
CIIOKHBIX 2(UPOB

. Monenun monexyn
MeTaHa U APYTUX
YTIIEBOJOPOJIOB.
B3anmopeiictBue

ATHJICHA ¢ OPOMHO#

BOJIOM U PacTBOPOM

repMaHTraHaTa Kajius.

OO0pa3s1rel dTaHoNIA U

TJIUIEPUHA.
KauectBennsie
peaxius Ha
MHOTOaTOMHBIE
cruptsl. [lonyuenue

YKCYCHO- STHIIOBOTO

a¢upa. OMbIICHHE
Kupa.
BzaumoneiicTBue
TITFOKO3BI C
aMMHUAYHbIM
pacTBOPOM OKCHIA
cepebpa.
KauectBennas
peakIus Ha KpaxMmad.
JlokazaTenbCTBO
HATAYHS
(hYHKITMOHATBHBIX
TPYII B PacTBOpax
AMUHOKHUCIIOT.
l'openne GenkoB
(TIepcTy WM NTHIBUX
niepbeB). LIBeTHBIC
peaxiuu OeNKoB.
JL.o.
14. UsroTtoBrieHne
MOJIENIEN MOJIEKYI

§32 28.02
Yup. 1,5 02.03
ctp. 200

8 33. 07.03
Breryunts

TOMOJIOTHY
€CKUU Pl
TpeIeTbHEI

x YB

8§33 09.03

§34 14.03

§34 16.03

8§35 21.03

8§35 23.03

836 04.04




54 CroxHBIe Y3QHUPHL. IIpenenbHble U HENpeAeabHbIE KUPHBIE KUCIOTHI. JKUpBI OpOoHTAIBHBIN YIIIEBOJOPOMOB. Crp. 219 06.04
1q KoMmOnHUpOBaHHBIH Kak CJIOXKHBIC dGUpHL. [IppuMeHeHne )KUPOB. 15.CroiicTBarmuiepua
55 JKupsr. PacturenbHble 1 )KUBOTHBIC KUPHI. 3aMEHA KUPOB B Texymuit a. 8 37 11.04
1g KoMOuHMpOBaHHBIH TEXHUKE HEMHUIIEBBIM ChIpheM. Mbuta. CHHTETHUUECKHE 16. B3aumopelictBue
MOIOIIME CPEACTBA TJIFOKO3BI C
56 AMWHOKHCIIOTBI. AMWHOKHCIIOTBHI X UX aM(pOTepHOCTh. Peakiinu Texymuit TUAPOKCUIOM MEIH § 38 13.04
1 KomOuHnpoBaHHbBIT nojuKoHAeHcanuu. [lenTuanas cBsI3b U NOJIUIECITHIBL. (1) mpu HarpeBaHuu.
57 Benkmn. [epBuunas cTpykrypa 0enkoB. CBOMCTBa OCIIKOB U Texymmmit 17. Bzaumonelicteue § 38
14 KoMmOnHUpOBaHHBIIH KaueCTBEHHbIE PEaKIuy Ha OeIKu KpaxMayia ¢ HoA0M.
58 YrneBobl. YrieBoJibl: MOHOCAXapHIbl, IUCAXapUIbl, TOJIHCaXapUIb. ®poHTANTBHBIN 839 18.04
1g KoMOuHMpOBaHHBIH I'moko3a u Gppykrosa. Caxaposa. Kpaxmai. I[lemmonosa
59 [Monumepsr. [MonumMeps! pupoAHbIe (OpraHuYecKue 1 OpoHTaNBHBIT 8 40. 20.04
lu KoMmOuaMpOBaHHBIH HEOpPraHWYeCKHe) U CHHTETHYECKre. Peakim IToarorosu
MOJMMEPHU3aLUH 1 TIONUKOHACHCA. MoHOMep, TBCS K
MaKpOMOJIEKYJIa, CTPYKTYPHOE 3BEHO, CTETICHb KOHTP. -
noiauMepusanu. CTpyKTyphl IOJTMMEPOB: JINHEHHAs, Te.
pas3BeTBIICHHAs, IpOCTpaHcTBeHHAas. [ImacTmacchl.
BonokHa nmpupoaHbIe 1 XUMUYECKUE, UCKYCCTBEHHBIC U
CHUHTETHYECKHE
60 | Tect: Opranuveckne COeTUHECHUS. WNunuBuyansHbIi 25.04
1u | KoHTpoas o TeMe
Tema 4. O6001IeHHE 3HAHNH 110 XMMHUH 32 Kypc OCHOBHOM 1Kokl (10 1)
61 Pabora Hax omnOKamu. [epuoanueckutii 3akone 1.11. Menneneesa. [ICXD /1. U. Texymuit [TorTOP. 27.04
14a 13 u IICXD3 J1.1. Menneneesa- rpadguyeckoe orobpaxkenue 113.
Menneneesa. Du3nyecKi CMBICI HOMEpa JIEMEHTa, HOMepa IPYIIIbI 1
Ypok 00001eHus 1 nepuoaa. 3uadyenue [13 u [ICXD JI.U. Menneneena
cHCTEMaTU3aH 3HAHUH
62 THUIbl XUMUYECKUX CBS3EH. TuIbl XUMUYECKUX CBSI3EH: METAJUIMUECKas, HOHHAs, Texkymmit [ToBTOD. 04.05
14 VYpok 00001eHus 1 KOBaJIeHTHAas (TIOJISIpHAS ¥ HETIOJISIPHAS ), BOJAOPOTHAS
cUCTEMAaTH3aIlNN 3HAHUH
63 MuHepanbHble y100peHHs.. Y noOpeHus: oprann4eckue, OpraHoMuHepalibHbIE, ®poHTANBHBIN Konnexunn Crp. 244- 09.05
14 VYpok- nucnyT MUHEpaJibHbIe, OaKTepUabHbIe. X UMHYECKast y1oOpeHuit 261.
MeJnopanys mo4B. A30THbIE, KaluiHbie H (pochOopHbIe
ynobpeHust
64 | Knaccudpukanus xumuueckux | Kimaccuduranms XuMHUYECKUX peaKui Texymuit [TosToOD. 09.05




lu

peaKuuu.
Ypok 06001meHns 1
CUCTEMAaTH3allUU 3HAHMIA.

65 Pemenue 3agaq no xypey 9 Pemrenue 3a1a4 mo TeMam Kypca XuMuH 9 Kiacc ®dpoHTaNBHBIIH [ToBTOD.
14 KJlacca.
IIpakTHyeckoe 3aHATHE

66- Pemenue 3agau non kypey 9 OpoHTaNBHBIT [ToBToOp. 11.05
68 KJ1acca. Iloarorou 16.05
34 [pakTHyeckoe 3aHATHE TBCS K 18.05

KOHTP. p-

Te.

69 | MroroBas KOHTpOJbHAS. Hroroserit 22.05
lu | Utor. KonTpons
70 | Pabora Hag ommnbOkamu. IToaBenenne UToros. WHuBuayabHbIH 23.05
la | KoMOuHMpOBaHHKII

HUroro: 70 gacos, B KOT. BXo#sT 6 mpakTH4ecKuX 3aHATHIA, 2 KOHTPOJBHBIX Pa0OTHI IO TEKYIIMM TeMaM, 2 TeCTa IO TeKYIIHM TeMaM U OJ{Ha HTOTOBasi KOHTPOJbHAS padoTa.




TpeOoBaHusi K YPOBHIO NOATOTOBKH BbINYCKHUKOB

B pe3ynbrare n3yueHuss XMMUH YYEHUK JOJDKEH

3HATH/IIOHUMATh:

- XMMHYECKYI0 CHMBOJIUKY: 3HAKHM XHMHUYECKHUX D3JIEMEHTOB, (OPMYIBl XUMHUECKUX
BEUICCTB U YPAaBHEHUS XMMHYECKHUX PEAKLIM;

- BaXHEHIIME XUMUYECKUE MOHATHS: XUMHUYECKUM JJIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEIIBHBIE aTOMHAas W MOJEKYJSpHAas Macchl, HOH, XHMHYECKas CBs3b, BEILECTBO,
KJaccu(uKanus BEIIECTB, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM, XUMHUYECKash PEaKIus,
KJaccu(uKalus peakiuid, >JEKTPOJUT U HEIJIEKTPOIUT, SJICKTPOJIUTHUECKAss TUCCOLHMALNS,
OKHUCJIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHUE;

- OCHOBHBIC 3aKOHBl XHMHH, COXPAaHEHHUS MAacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

yMeTb:

- Ha3bIBaTh: XMMHUYECKHE JIEMEHThI, COEIUHEHHUS U3YUYEHHBIX KIacCOB;

- OOBSCHATH: (PU3MYECKHI CMBICI aTOMHOTO (MOPSJIKOBOIO) HOMEpa XMMHUYECKOIO
3JIEMEHTAa, HOMEPOB T'PYIIIbI U MEPUO0/a, K KOTOPHIM 3JIEMEHT MPUHAUIEKUT B IEPUOAUYECKOM
cucreme J[.M. MenneneeBa; 3aKOHOMEPHOCTHM W3MEHEHHs CBOWCTB DJIEMEHTOB B IIpelenax
MaJibIX IEPUOJ0B U INIABHBIX MOATPYII; CYIIHOCTh PEAKIMI HOHHOTO 0OMEHA;

- XapaKTepU30BaTh: XUMHUYECKHE 3JIEMEHTHI (OT BOAOPOAA 10 KajblMsi) Ha OCHOBE MX
NoJIokeHUss B mnepuonndecko cucreme /.M. MenzneneeBa M 0COOEHHOCTEH CTPOEHHUS HX
aTOMOB; CBSA3b MEXJY COCTaBOM, CTPOCHMEM M CBOWCTBAMHU BELIECTB; XMMHMYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIIECTB;

- ONpeaeNsATh: COCTaB BEIIECTB MO HX (opMyinaM, NPUHAIIEKHOCTh BEIIECTB K
OTpe/IeIECHHOMY KJIacCy COEIMHEHUM, THUIbl XMMHUYECKHUX PpEeaKlUi, BaJEHTHOCTb M CTENEHb
OKHCJICHHS JJIEMEHTA B COCAMHEHMSIX, TUI XUMHUYECKOH CBSI3U B COEIUHEHHSX, BO3MOXKHOCTb
NpPOTEKaHUs PeaKkLuii HOHHOTO OOMEHa;

- COCTaBJATh: (OPMYJbl HEOPraHMYECKUX COEIMHEHUN M3YyYEHHBIX KIJIACCOB; CXEMBbI
cTpoeHuss aromoB niepBbIx 20 »smemeHTOB nepuogudeckor cucremsl .M. Menneneesa;
YpaBHEHUS XMMHYECKHUX PEaKIIMii;

- oOpamaTbcs ¢ XUMHUUECKOH MOCy 101 1 1abOpaTOpHBIM 000PYIOBaHUEM;

- pacno3HaBaTh ONBITHBIM IIyTEM: KHCIOpPOJ, BOJOPOJ, VYIJIEKUCHBIA ra3, aMMHaK;
pacTBOPBI KUCJIOT U LIET0YeH, XJIOpHUI-, CyabdaT-, KapOOHAT-UOHBI;

- BBIYHMCIATH: MAacCCOBYIO JIOJII0 XHMHUYECKOTOo 3JeMEeHTa Mo (opMylie COEeINHEHUs;
MacCoBYIO JIOJIIO BEIIECTBa B pAacTBOpE; KOJMYECTBO BeLIeCTBAa, O0BEM MM Maccy IO
KOJIMUECTBY BEIECTBA, 00bEMY MJIM Macce peareHTOB WK IPOAYKTOB PEaKIIHH;

UCIMOJIb30BaTh NPUOOpETEeHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOH MEATENbHOCTH U
MOBCEIHEBHOM JKU3HM IS

- 6e30macHOro oOpalleHus ¢ BeIeCTBaMU U MaTepHaiaMH;

- 9KOJIOTMYECKH IPaMOTHOI'O MTOBE/ICHUS B OKpYXKalolleH cpene;

- OLIEHKM BIMSHHUS XUMHMUYECKOIO 3arpsi3HEHHs OKpYKAIoLIEH Cpelbl Ha OpraHusM
YeJl0BeKa,

- KpUTHYECKON OLIEHKH MH(OPMAIH O BEIIECTBAX, UCIOIb3yEMBIX B OBITY;

- IPUTOTOBJIEHUS PACTBOPOB 3aJaHHOW KOHIEHTPAIUH.

IIpoBepka U OLleHKA 3HAHUN M YMEHUH YYAIIMXCH 110 XUMHH

Pe3ynpraThl 00y4eHNs XMMHHU JTOJDKHBI COOTBETCTBOBATH OOLIMM 3a/adaM IpeaMeTa H
TpeOOBaHUAM K €T0 YCBOCHHUIO.



Pesynprathl 00y4eHHs OLIEHUBAIOTCS MO NATHOAUIbHOM cucteme. llpu oueHke
YUUTBIBAIOTCS CIENYIOIIUE I0KA3aTeNIN OTBETOB:
* 1yOnHA (COOTBETCTBHE M3YUYECHHBIM TEOPETHUECKUM 000OIICHUSM);
" OCO3HAaHHOCTb (COOTBETCTBUE TpPeOyeMbIM B IMpPOrpaMMe YMEHHSM INPUMEHSIThH
MOJYYSHHYIO HH()OPMAIIHIO);
" [OJHOTY (COOTBETCTBHE 00bEMY IIPOrpaMMbl U HHPOPMALINKA YICOHHUKA);
" YHUCJIO U XapaKTep OMIMOOK (CYIIECTBEHHBIE MM HECYIIECTBEHHBIE).
CyuiecTBeHHbIE OIIMOKHU CBA3aHbl C HEOCTATOYHOM IITyOMHOM U OCO3HAHHOCTHIO OTBETA
(HampuMmep, CTYAEHT HENpPaBUIBHO YyKa3aJl OCHOBHBIE IPU3HAKK IOHSITUM, SIBJICHUH,
XapakTepHbIe CBOMCTBA BELIECTB, HEMPABWIBHO CPOPMYJIMPOBAI 3aKOH, NPAaBUIIO U T.JA. WIH HE
CMOT' TPHUMEHUTh TEOPETHYECKHE 3HAHUS JUIA OOBSCHEHHS U TPEJICKa3aHUs SBICHHM,
YCTQHOBJICHUM HPUYMHHO-CJIEICTBEHHBIX CBSI3€H, CPABHEHUS M KiacCU(UKALMU SIBICHUH U T.
I.).
HecymecTBeHHble OMIMOKU OINpPENENAIOTCS HEMOJIHOTOM OTBeTa (Hampumep, yHylleHue
U3 BUJA KaKOro-inbo HexapakTepHoro (akra IpHu OMNMCAHMM BellecTBa, mpouecca). K HUM
MOYKHO OTHECTH OI'OBOPKHM, OIUCKH, JONYLICHHbIE 10 HEBHUMATEIbHOCTH (HAalIpUMep, Ha JABa U
Oojiee ypaBHEHUH peakluii B MOJIHOM MOHHOM BHJIC JIOMYIICHA OJHA OmMOKa B 00O3HAUYCHUU
3apsijia HoHa).
Pesynbrarel 00y4yeHHs TNpOBEPAIOTCS B MPOLECCE YCTHBIX M IHUCBMEHHBIX OTBETOB
y4alluxcsl, a TAKXKe MPH BHIIOJTHEHUH UMU XUMUYECKOT0 SKCIIEPUMEHTA.

Ouyenka ycmnozo omeema

OneHka «5»:

* OTBET MOJIHBIA U MIPaBUJIbHBIN HA OCHOBAaHUU W3YYEHHBIX TEOPHIL;

* Marepuall M3JI0OKEH B  ONPEACICHHOM  JIOTMYECKOW  MOCJIEIOBATEIbHOCTH,
JUTEPATYPHBIM SA3BIKOM;

* OTBET CaMOCTOSTCIbHEIN.

Onenka «4»:

* OTBET IOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHUH M3YUYEHHBIX TEOPHl;

* MaTepuall M3J0KE€H B OMNPEJEICHHON JIOTMYECKON MOCIEI0BAaTEIbHOCTH, MPU 3TOM
JOTTYIIEHBI IBE-TPU HECYIIECTBEHHBIE OITMOKH, UCTTPABICHHBIC 110 TPEOOBAHUIO YIUTEIS.

Onenka «3»:

* OTBET MOJIHBIM, HO MPU ITOM JOIMYIIIEHA CYIIECTBEHHAs: OMMOKAa UM OTBET HETOIHBIMH,
HECBSI3HBIMN.

Ornenka «2»:

* U OTBETE OOHAPYKEHO HEMIOHUMAHUE YYallMMCS OCHOBHOTO COJIEP:KaHUS Y4eOHOTO
MaTepuaia Wid JOMYIIEHbI CYIIECTBEHHBIE OMMUOKH, KOTOPHIC yUalTUHCI HE MOXKET HCIPABUTh
MIPU HABOASIIMX BOIIPOCAX YUUTEIIS.

OneHka «1»:

* OTCYTCTBHUE OTBETA.

Ol(eHKa IKCnepumenmaibHblx ymemu?

OrneHka CTaBUTCS Ha OCHOBaHMM HAOMIOJCHHS 3a YYalUMHUCS W MHUCBMEHHOTO OTYeTa 3a

pabory.
Ouenka «5»:

* paboTa BBIMOJHEHA MOJIHOCTHIO M MPABHIIBHO, CICNaHBl MPABWIbHBIC HAOIIOJCHUS H
BBIBO/IBI,

* DKCIEPUMEHT OCYIIECTBICH MO TUIAHY C y4ETOM TEXHUKH O€30MacHOCTH M TPaBUII
paboThI ¢ BEIIECTBAMH U 000PYAOBAaHHEM;

. MPOSIBJICHBl OpPTraHU3aI[MOHHO-TPYJIOBBIE YMEHUsS (TIOJICPKUBAIOTCS YHCTOTA
pabouero MecTa 1 MOPSIIOK Ha CTOJIE, SKOHOMHO MCIIONb3YIOTCS PEAKTUBBI).

OneHKa «4»:



* paboTa BBIMIOJIHEHA MIPABUIIBHO, CACNAaHbl MPABUILHBIC HAOTIOACHHS U BBIBOJIBI, HO MIPU
9TOM 53KCHEPUMEHT MPOBEJEH HE MOJHOCTHIO WM JOMYIIEHbl HECYIECTBEHHbIE OIIMOKH B
paborte ¢ BeuiecTBaMu 1 000py1I0BaHUEM

OneHka «3»:

e paboTa BBINIOJHEHA TMPABUIBLHO HE MEHEE YeM HAMOJIOBHHY WIIM JOIYIIEHA
CyILIeCTBEHHasi OIMMOKAa B XOJAE AKCIEPUMEHTa, B OObACHEHUHU, B OGOpMICHHH DPAaOOTHI, B
COONIOACHUHM  TPaBWJ  TEXHUKH  O€30MacHOCTHM THpw  paboTe ¢  BemecTBaMH U
00opy/soBaHHEM, KOTOpas HCHPABIAETCS MO TPEOOBAHUIO YUUTEIIS.

Ouenka «2»:

e JomymieHbl nBe (M 0Oojiee) CYIISCTBEHHbIE OIMMOKHM B XOJ€ OKCIIEPUMEHTa, B
00BsicHEeHUH, B O(OPMIICHHH DPAOOTHI, B COOJIIOJICHUU MPABWI TEXHUKUA O€30MacHOCTH IPHU
paboTe ¢ BelecTBaMU U 00OpYyIOBaHHEM, KOTOPbIE YUAIIUHCS HE MOXET HMCIPABHUTH JAXKe IO
TpeOOBAHUIO YUUTEIS.

Onenka «1»:

* paboTa HE BBITIOJHEHA, Y YYAIIErOCsS OTCYTCTBYIOT SKCIICPUMEHTAILHBIC YMCHHSL.

Oueuka ymemu? peuiamsb IKCnepumenmaibHbole 3adauu

Orenka «5»:

* [JIaH PEIICHHUS COCTABJICH MPAaBHJILHO;

* MPABWJIBHO OCYIIECTBIICH MOJ00P XUMUYECKIX PEAKTHBOB U 000PY/IOBaHNS;

* JIaHO IOJIHOE OOBSICHEHHE U CAEIAHbI BEIBOBI.
Orenka «4»:

* [JIaH PEIICHHUS COCTABJICH MPABHIILHO;

* IPABWJILHO OCYIICCTBIICH IMOA00P XUMHUYECKUX PEAKTHBOM M 00OPYIAOBAHHUS, TIPU 3TOM
JIOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUU U BBIBOJAX.

Onenka «3»:

* [IJIaH PEIICHUs COCTABIICH MPABUIIBHO;

*IIPAaBUJILHO OCYIIECTBIICH TIOJ00D XUMHUYECKHX pPEAKTHBOB W OOOpPYIOBaHUS, HO
JIOTYIIIeHA CYIIIECTBEHHAs OIINOKa B OOBbSICHEHUU U BBIBOJIAX.

OrneHka «2»:

e nmomymieHsl ABe (u Ooyiee) OMMOKM B IUIAHE pEIICHUs, B MOAOOpE XHUMHUYECKUX
PEaKTUBOB U 000PYI0BaHUS, B OOBSICHCHUN U BBIBOJAX.

Onenka « 1 »:

* 33/1a4a HE peleHa.

Ouenka ymeHnuii peutams pacuyemnsle 3a0a4u

OneHKa «5»:
* B JIOTHYECKOM PACCYKJCHUH U PEUICHUH HET OMIMOOK, 3a/1a4a pelieHa paiuoHAIbHBIM
CIIoco0oM.
OneHka «4»:

*B JIOTUYECKOM PACCYXJCHUH W PEIICHUH HET CYIIECTBEHHBIX OIMUOOK, HO 3ajJaya
perieHa HepaloHaIbHBIM CIIOCOOOM MJTH JIOMYIIIEHO He 00JIee TBYX HECYIIECTBEHHBIX OITHOOK.

Onenka «3»:

*B JIOTHYECKOM PACCYXKJICHUHU HET CYIECTBEHHBIX OIMMOOK, HO IOMYIIEHAa CYIIeCTBEHHAs
omrOKa B MAaTeMaTUYECKUX pacyeTax.

OneHKa «2»:

*HIMEIOTCSI CYIIECTBEHHBIC OMIMOKH B IOTHYECKOM PACCYKJICHUU U B PEIIICHHH.

OneHka «1»:

*OTCYTCTBUE OTBETA Ha 3aJJaHUE.



Ol(eHKa RUCbMEHHbIX Konmpwzbublxpaﬁom

OneHka «5»:

*OTBET IMOJHBIM U MPABUIILHBIN, BO3MOKHA HECYITIECTBEHHAS OIITHOKA.

OnecHka «4»:

*OTBET HETOJIHBIN WK JOIYIICHO HEe 00Jiee JBYX HECYIIECTBEHHBIX OITHOOK.

OnenHka «3»:

*paboTa BBIMIOJHEHA HE MEHEE YeM HAroJIOBHUHY, JOIYIICHA OJIHA CYIIECTBEHHAs OITHOKA
U TIPU ATOM JIBE-TPHU HECYIIIECTBEHHBIC.

OneHKa «2»:

*paboTa BBIMOJTHEHA MEHBIIIE YeM HATIOJIOBUHY HUJTU COJEPIKUT HECKOIBKO CYIIECTBEHHBIX
OIINOOK.

Onenka «1»:

*paboTa HE BBITTOTHEHA.

[Ipu oreHKE BBITIOJHEHUS MACHMEHHOW KOHTPOJBHON pabOThI HEOOXOAMMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduIecKoro pexxuma.
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