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Yposens: OCHOBHOE OBIIEE OFPA3OBAHUE

[MpeametHast o6nacts: ECTECTBEHHOHAYYHBIE I[MTPEJMETHI

[Tpepmer: XUMUSA

Knaccer: 8-9

[Tporpamma pa3paboTaHa Ha OCHOBe CJIeYIOIIUX JOKYMEHTOB:

depepasibHBINM KOMIIOHEHT TOCYjapCTBEHHOTO 06pa3oBaTe/IbHOrO CTaHAApTa,
yTBEp>KJeHHBIH MprKa3oM MuHUCTepCcTBa 00pa3oBaHus U Hayku Poccutickoi depepanyu
ot 05.03.2004 No 1089

ITpuka3 MunucTepcTBa obpasoBanust 1 Hayku Poccun ot 30.08.2010 No 889 «O BHeceHun
v3MeHeHUH B eJiepanbHbIN Oa3UCHBIN yueOHbIH I/1aH U MpUMepHble YueOHbIe TIaHbl J171st
obpa3oBare/bHBIX yupexxaeHni PO, peau3yrolux mporpaMmMbl 00111ero oOpa3oBaHus,
yTBep>KJEHHBIe MprKa3oM MuHucrepctBa obpaszoBanusi PO ot 09.03.2004 No1312»
depnepasbHbINA OA3UCHBIN yueOHBIH T/1aH, YTBePK/IeHHbBIN MPUKa30M MUHHCTEpCTBa
obpa3oBanus 1 HayKu Poccuiickoit @epepariuu ot 09.03.2004 No 1312 «O6 yTBep>KjeHHUH
(enepampHOrO 6a3UCHOTO T/IaHA Y TIPUMEPHBIX YUeOHBIX TIaHOB 00pa30BaTe/TbHBIX
yupexxaeHuii Poccuiickoit ®@eiepariuu, peaau3yrolux NporpaMMel 001tiero o6pa3oBaHMs»
(C u3MeHeHUsIMU Y [JOTIOJIHEHUSIMU )

[Mprka3 MuHKcTepcTBa 06pa3oBaHusi U HayKu Poccuiickoit @eneparuu ot 31.01.2012 No
69 «O BHeceHUU M3MeHeHU B (efiepa/ibHbIi KOMIIOHEHT rOCy/japCTBeHHbIX
oOpa3oBare/ibHBIX CTaHJAPTOB HAYabHOTO 0011[ero 1 cpe/iHero (M0HOro) 00I1ero
o0pa3oBaHUs», YTBEP>KIEHHBIN MTPUKa30M MuHHUCTepCTBa 00pa3oBaHust Poccuiickoi
tdeneparuu ot 05.03.2004 . No1089 «O6 yTBepxxAeHHY (efepabHOTO KOMIIOHEHTA
rOCy/IapCTBEHHBIX 00pa30BaTe/IbHbIX CTAHJAPTOB Haua/IbHOTO 00I1[eT0, 0CHOBHOTO 00IIeT0
U cpefiHero (TIofiHOTO) 0011iero o6pa3oBaHusI»

[TpumepHasi mporpaMMa 0CHOBHOTO 0011iero o6pa3oBaHuUs 10 XMMHH (6a30BbIi

YPOBEHB)T

aBropckoii mporpammsl: O. C. I'abpuesnisiH. [Tporpamma ocHOBHOTO 06111er0

obpa3oBaHust 1o XUMHU. 8-9 Knaccel. ba3oBbiii ypoBeHb: M.: [Ipoda, 2013

B cootBeTCTBUU C OOIT COO MBY «JInter Ne 19»

HNanHasi pabouasi mporpaMMa, OpMeHTUpOBaHa Ha paboTy ¢ yueOHUKaMu

T'abpuensHa O.C. Xumus 8 knacc . 2019

Xumus 9 knacc M.: Ipoda, 2017

[. INTAHVUPYEMBIE PE3YJ/IETATBI OCBOEHUSA YYEBHOI'O [TPEAIMETA
BBINyCKHUK Hay4WTCS:

XapaKTepr30BaTh OCHOBHbIE METO/IbI TT03HaHMsI: HabsofieHre, W3MepeHre, SKCTIepUMEHT;
OTMCBIBAaTh CBOWCTBA TBEP/BIX, XKUAKUX, Ta3000pa3HbIX BEL[eCTB, BBIAEISS UX
CyLeCTBeHHbIe TIPH3HAKHY;

PaCKpbIBaTh CMBIC/I OCHOBHBIX XMMUUECKHUX NTOHATUH «aTOM», «MOJIEKYJ/Ia»,
«XUMHUYECKHUI 37IeMEeHT», «TIPOCTOE BELECTBO», «CJIOKHOE BELECTBO», «BaJIEHTHOCTL»,
«XUMHYeCKask peakLyisi», UCTO/Ib3Ysl 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMbIC/I 3aKOHOB COXPaHEHHsI MacChl BeleCTB, MOCTOSIHCTBA COCTAaBa,
aTOMHO-MOJIEKY/IIPHON TeOPUH;

pa3nuuaTh XUMUYeCcKue U (U3ndecKue siBIeHus;

Ha3bIBaTb XMMHYeCKHe 3/IeMeHTh];

OIpe/ie/IsiTh COCTaB BelLeCTB 110 UX (popMy/iam;

OIpe/ie/IiTh BAJIGHTHOCTb aTOMa 3/1eMeHTa B COe/INHeHUsIX;

orpeie/IsiTh TUIl XUMUUeCKUX peakLii;

Ha3bIBaTh [IPU3HAKU U YC/I0BUS NTPOTEKAHUSI XMMUUeCKUX PeakLjui;

BBISIB/IATH [IPU3HAKW, CBU/ETETbCTBYIOLME O TIPOTEKaHUM XUMUYECKON peakLuU Mpu
BBINIO/THEHNH XUMHUUECKOTO OIbITa;

COCTaB/IATh GOPMYJIbl OMHAPHBIX COeAUHEHU;



COCTaBJISITb YPaBHEHUS] XUMUYECKUX PeaKLUi;

cobsrofaTh TipaBurIa 6e3o0macHoi paboThl MPU MPOBeIeHNH OITbITOB;

TI0/Tb30BaThCs Tab0paTOPHBIM 000PYZOBaHUEM U TIOCY/IOM;

BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO U MOJISIDHYO MacChl BeL|eCTB;

BBIUMC/IATH MaCCOBYHO [IO/IF0 XMMHUECKOT0 37IeMeHTa 110 (popMyJsie CoeJUHeHus;
BBIUMC/ISTH KOJTMUeCTBO, 00beM UJ/IM MacCy BelllecTBa 110 KOJIMYeCcTBY, 00beMy, Macce
peareHTOB W/IH MPOAYKTOB PeaKLvy;

XapakTepu30BaTh (pM3nUecKre U XUMAYeCKHe CBOMCTBA MPOCTBIX BeleCTB: KUCI0POo/a
Y BOJ,0OPO/Ja;

To/Ty4aTh, COOMpaTh KMUCI0POZ, U BOAOPO/;

Pacro3HaBaTh OMBLITHBIM ITyTeM ra3o00pa3Hble BelecTBa: KMCI0Po, BOAOPOJ;
pacKpbIBaTh CMbIC/I 3aKOHa ABOra/ipo;

PaCKpBIBaTh CMBIC/I TIOHATHH «TeryIoBOM 3((hEKT peaki[um», «MOJSIPHBIA 00beM»;
XapakTepu30BaTh (pM3nuecKre U XUMUUYeCKre CBOMCTBA BOJbI;

PacKpbIBaTh CMBICJI TIOHATHS «PacTBOP»;

BBIUMC/ISITH MACCOBYO [JO/IF0 PACTBOPEHHOTO BelljeCTBa B PACTBODE;

TIPUTOTOBJ/ISITH PACTBOPHI C OTpeZie/IeHHOM MaCCOBOM /10/71el paCTBOPEHHOIO BellleCTBa;
Ha3bIBaTb COE/IMHEHUS] U3yUeHHbBIX K/1aCCOB HEOPTaHUUYEeCKUX BEILleCTB;
XapaKTepu30BaTh (pr3nuecKre U XMMAYeCKre CBOMCTBAa OCHOBHBIX K/1aCCOB
HeopraHWYeCKUX BellleCTB: OKCU/IOB, KUCJIOT, 0CHOBaHUM, COJel;

oIpe/ie/IsiTh PUHA/JIeKHOCTD BeleCTB K Ope/ie/IeHHOMY K/1acCy COelMHeHWM;
COCTaBJISATh (POPMYJIbl HEOPraHUYEeCKHX COeMHEeHNI U3yUeHHbBIX K/1acCOB;

TIPOBOJUTB OIIBITHI, [IOATBEp)KAAoLe XUMAYeCKe CBOMCTBA N3y4YeHHBIX K/IaCCOB
HEOpPraHUYeCKUX BeIleCTB;

pacIio3HaBaTh OIBITHBIM ITyTeM pPacTBOPbI KUC/IOT U 11jeJIouel 110 U3MEeHeHUI0 OKPaCKH
VH/IMKaTopa;

XapaKTepHu30BaTh B3aMMOCBS3b MeX/y K/lacCaMy HeOpraHW4YeCKUX COeZJMHeHNH;
packpeiBath cMbIC [Teproguueckoro 3akoHa .M. MeHpeneeBa;

00OBSACHATH (PU3MUECKUI CMBIC/T aTOMHOTO (TTOPSIZIKOBOT0) HOMEPa XMMUYeCKOTO 3/IeEMeHTa,
HOMEpOB I'PyIIbl ¥ Nlepro/ia B nepruouyeckoi cucteme [1.11. MenpeneeBa;

OOBSICHATH 3aKOHOMEPHOCTH M3MeHeHUs CTPOEeHHsT aTOMOB, CBOWCTB 3/IEMEHTOB B TpeZiesiax
MasibIX [epUOZ0B Y I7IaBHbIX MOArPY;

XapaKTepu30BaTb XUMHUUEeCKHe /IeMeHTh! (0T BOLOPOZa /10 Ka/lbLKisl) Ha OCHOBE UX
TIOJIOXKeHUs B repuouueckoii cucreme .M. MeHzeneeBa 1 0CO6eHHOCTel CTPOEHUST UX
aToOMOB;

COCTaBJISATh CXEMbI CTPOEHUS aTOMOB TepBbIX 20 371IeMeHTOB NepruouUecKor cuctems! [J.1.
MenpeneeBa;

PacKpbIBaTh CMbIC/I TOHATUN: «XUMHUYECKasl CBSI3b», «3/1IeKTPOOTPULIATEIbHOCTD;
XapaKTepu30BaTh 3aBUCUMOCTD (PH3MYeCKMX CBOMCTB BELeCTB OT THIA KPUCTa/UInUyeCKOU
pelleTKY;

orpeie/IsiTh BUJ, XMMUUeCKOU CBSI3U B HEOPraHWYeCKUX COeJMHEeHNSIX;

1300pakaTh CXeMbl CTPOEHUsT MOJIeKY/T BellleCTB, 00pa30BaHHbIX Pa3HbIMU BUZIAMU
XUMHUECKUX CBSI3€eH;

PacKpbIBaTh CMBIC/ TIOHSITUM «MOH», «KaTHOH», «QaHUOH», «3/IeKTPOJIUTHI»,
«HEeJIeKTPOJIUTBI», «3/IEKTPO/IMTUYECKAsT JUCCOLUALIUA», «OKUC/IUTEIbY», «CTelleHb OKAC/IeHUs»
«BOCCTaHOBUTEJIb», «OKMCJIEHHE», «BOCCTAHOBIEHUEY;

OIpeie/IiTh CTeleHb OKMCJ/IEHUS aTOMa 1eMeHTa B COeJUHEeHUY;

PacKpbIBaTh CMbIC/I TEOPUU /1EKTPOTUTHYECKOW JUCCOLMALINY;

COCTaB/ISITh YPaBHEHUS 3JIEKTPOJINTAYECKOM AUCCOLIMALIMM KUCIOT, 1]eI04eid, COoel;
0OBSCHATH CYL[HOCTh MpoLiecca 37eKTPOUTHYeCKOM JUCCOLMALIMY U PeaKLii MOHHOTO
o0OMeHa;

COCTaBJIATh TIO/HbIE U COKpalljeHHbIe HOHHbIe ypaBHEHUs peaklui 00MeHa;



OTIpe/ie/IATh BO3MOYKHOCTh ITPOTEKaHHsI PeakLii IOHHOTO 0OMeHa;

MIPOBOJUTh peakLiUy, OATBEP K/atoIlie KaueCTBeHHbIM COCTaB Pa3/IMUHBIX BellleCTB;
oTipefie/iiTh OKUC/INUTE/b U BOCCTaHOBUTE/Ib;

COCTaBJISITh YPaBHEHUS] OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PeakLvi;

Ha3bIBaTh (PAKTOPHI, BAUSIOIIME HA CKOPOCTh XMMHUUECKOW peakLivy;

K/IaCCU(ULIMPOBATh XMMUUECKHE pPeakLy 110 pa3/IMUHbIM [TPU3HAaKaM;

XapaKTepr30BaTh B3aUMOCBSI3b MEXX/]y COCTaBOM, CTPOEHHEM U CBOWCTBAMU HEMETaJ/IOB;
TIPOBOZUTB OTIBITHI T10 TOYYeHU0, COOMPaHUI0 U U3yUeHUI0 XUMUUYeCKUX CBOMCTB
ra3000pa3HbIX BEILeCTB: YITIEKAC/IOTO ra3a, aMMUakKa;

pacrio3HaBaTh OIMBITHBIM MTyTeM ra3000pa3Hbie Bell|eCTBa: YIVIeKHUC/IbIM ra3 U aMMHakK;
XapaKTepu30BaTh B3aUMOCBSI3b MEXX/y COCTaBOM, CTPOEHHEM U CBOWCTBAMU MeTasl/IOB;
Ha3blBaTh OpraHUyecKue BellecTsa o ux (hopmysie: MeTaH, 3TaH, TUIeH, MeTaHoJI, 3TaHOl,
IJIML{ePYH, YKCYCHasi KUC/I0Ta, aMUHOYKCYCHasl KUC/I0Ta, CTeapUHOBast KUC/I0Ta, 0JIEMHOBAst
KUCJI0TAa, IJIF0KO03a;

OLIeHMBATh B/IMSTHUE XMMHUYECKOT0 3arpsi3HeHusT OKPY>Karolleil cpe/ibl Ha OpraHr3M Ye/iOBeKa;
rpPaMOTHO 0OpallaThCs C BelljeCTBaMU B TTIOBCEHEBHOM yKU3HU

orpeZie/iiTh BO3MO)KHOCTb MPOTeKaHUs peakLivii HeKOTOPBIX Mpe/iCTaBUTe/Iel OpraHnyecKux
BelLleCTB C KUC/IOPOZOM, BOLOPOZOM, MeTa/l/laMi, OCHOBaHUSIMU, Ta/IoTeHaMu.

BBINyCKHUK NOTYyYMT BO3MOXKHOCTb HAyUHUTBCS:

BbI/IBUraTh U NPOBEPSITh SKCIIEPUMEHTA/IbHO TMIIOTe3bl 0 XUMUYECKUX CBOMCTBAX BeLeCTB
Ha OCHOBe MX COCTaBa M CTPOEHUs, X CIIOCOOHOCTH BCTYIATh B XUMUYeCKHe PeakIiyy, O
XapakTepe U MPOAYKTax pa3/IMYHbIX XUMUUECKMX peakLui;

XapaKTepu30BaTh Bell|eCTBa M0 COCTaBy, CTPOEHHMIO U CBOMCTBaM, yCTaHaBIUBaTh
MIPUUMHHO-C/Ie/|CTBEHHbIE CBSI3U MeX/1y JaHHbIMU XapaKTepUCTUKaMHU Bell|eCTBa;
COCTaBJ/IATh MOJIEKY/ISIPHBIE U [10JIHble MOHHbIE YPAaBHEHUS 110 COKPALl|eHHbIM HOHHBIM
ypaBHEHUSIM; TTPOTHO3UPOBATh CIIOCOOHOCTD BellleCTBa MPOSIB/ATh OKUCTUTETbHbIE

WM BOCCTAHOBUTEJ/IbHbIE CBOWCTBA C yUETOM CTerleHel OKHC/IeHHUs 5/IeMEeHTOB, BXOZSIUX B €ro
COCTaB;

COCTaB/IATh YPaBHEHUs peakliyii, COOTBETCTBYIOLUX T10C/Ie/j0BaTe/IbHOCTH MpeBpallieHri
HeOpraHWuyeCKUX BellleCTB pa3/MYHbIX K/1aCCOB;

BBI/IBUTaTh U NIPOBEPSATh SKCIIePUMEeHTa/IbHO TUI0Te3bl O pe3y/bTaTaX BO3JelCTBUs
pa3nUuHbIX ()aKTOPOB Ha M3MeHeHHe CKOPOCTH XUMUUeCKOW peakLvy;

WICTIO/IH30BaTh TIPHOOpeTeHHbIe 3HAHUS /1/Is KOJIOTHUEeCKH TPaMOTHOTO TTOBEJIeHHs B
OKpY>KarolLlel cpefie;

WCII0/Ih30BaTh TIPHOOpeTeHHbIe K/TF0UeBble KOMITeTEHL[|H TIPH BBITIOTHEHHH TTPOEKTOB U
yuebHO-HMCCIefloBaTe/IbCKUX 3a/au 10 U3yUYeHUI0 CBOMCTB, CII0COOOB MO/yueHus U
pacrio3HaBaHusl BeleCTB;

00BEKTHBHO OLIeHMBATh UH(OPMALIHUIO O Bell[eCTBaX U XMMUYeCKUX TIpoLieccax;

KPUTHUECKU OTHOCUTHCS K TICEB0HAYYHOU MH(OpMAaLIH, HeJ0OpPOCOBECTHOM peKiame B
Cpe/iCTBaX MacCOBOM UH(OpMaLIWK;

0CO3HaBaTh 3HaUeHHe TeopeTHUeCKUX 3HAHWM 10 XUMUM /151 IPaKTUUeCKOW JiesITelIbHOCTU
YeJI0BeKa;

CO371aBaTh MOJIe/IA U CXeMBI /IS pellieHrs1 y4eOHbIX 1 TI03HaBaTe/TbHbIX 3a/1au; TTOHUMAaTh
HeoOX0IMMOCTh COO/IO/IeHUs TIPeATIMCAaHuUH, TIpe/ljlaraeMbIX B MHCTPYKLMSIX T10 UCIT0/Ib30BaHUIO
JIeKapCTB, CPeZACTB OBITOBOM XUMHH U [IP.

V3yueHrie X¥MHUY B OCHOBHOM ILIKOJIE 1aeT BO3MOXKHOCTb JJOCTUUb CJIEAYIOLLMX pe3y/bTaToB B
Harpas/IeHUH JIMYHOCTHOTO Pa3BUTHS:

BOCIIUTaHHe POCCUICKOM rpaXk/IaHCKOM UJIeHTUYHOCTH: MaTPUOTH3Ma, TFOOBU U YBaXKeHUIO K
OTeyecTBY, UyBCTBa T'OPAOCTH 3a CBOKO Po/iuHY, 3a pOCCHICKYI0 XMMHUYECKYIO HayKy,
(hopMHpOBaHUe 11e/I0CTHOIO MUPOBO33peHMs], COOTBETCTBYIOLEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U 00I1leCTBEHHOU NPAaKTUKH, @ TAK)Ke COLIMATIbHOMY, KY/JIbTYPHOMY, SI3bIKOBOMY U
[IyXOBHOMY MHOroo0pasuto COBPeMEHHOT0 MUPa;



(hopMHpOBaHMe OTBETCTBEHHOTO OTHOILIEHUS K YUeHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOPa30BaHMIO Ha OCHOBe MOTHBALIMK K 00yUYeHHIO U M03HaHUI0, BEIOOPY
npodubHOTO 06pa30BaHMsl Ha 0CHOBE MH(OPMALK O CYIIeCTBYIOIUX MPO(eCCHsx U JINUHBIX
npogeCCUOHATBHBIX TIpeArIouTeHUH, 0CO3HAaHHOMY TIOCTPOEHUI0 VH/IMBU/yaTbHOM
oOpa3oBareIbHOM

TPAeKTOPHH C YUETOM yCTOMUMBBIX [M03HABATEIbHBIX UHTEPECOB,;

(hopMrpOBaHNEe KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B 00pa30BaTebHOM, 00111eCTBEHHO
To/ie3HOM, yueOHO-1CCIeJoBaTe/TbCKOM, TBOPUeCKOW U IPYTHX BUJAX /1eATe/IbHOCTY;
(hopMHpOBaHMe TOHUMAaHUs LIEHHOCTH 3/10pPOBOTO 1 6e30macHoro 0bpasa >Ku3HH; yCBOeHHe
TIpaBW/I MHAWBU/YaTbHOTO Y KOJIJIEKTUBHOTO Oe301acHOro roBe/jeHHsI B Upe3BbIlUaliHbIX CUTYaLUsX,
YTPOKAIOLMX >KU3HU U 3[[0POBBIO JIIO7IEH;

(hopmHpoBaHue Mo3HaBaTeIbHOM U MH(POPMaIIMOHHOM KY/IBTYDbI, B TOM UHC/Ie Pa3BUTHE HaBLIKOB
CaMOCTOSATE/TEHOM PaboThI C yueOHBIMY MTOCOOMSIMU, KHUTAMH, JOCTYITHBIMA UHCTPYMEeHTaMH 1
TeXHUUeCKUMH Cpe/ICTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

(hopMHpOBaHKE OCHOB KOJIOTHUECKOTO CO3HAHMSI HA OCHOBE TIPM3HAHKS LIEHHOCTH JKU3HU BO BCEX
eé TIpOSIB/IEHUSIX U HeoOXOJUMOCTH OTBETCTBEHHOro, OepeXXHOTO OTHOLIEeHHs K OKpY»Karolle
cpeze;

pa3BUTHe TOTOBHOCTH K pellleHHI0 TBOPUYeCKUX 3a/lad, YMeHUsI HaXOJUThb afleKBaTHbIe CII0CO0bI
TIOBe/IeHUsI ¥ B3aUMOZEHCTBYS C TapTHePaMH BO BpeMsi yueOHOM 1 BHeYyUeOHO J1esiTeIbHOCTH,
CroCcoOHOCTH OL|eHUBATh MPOO/IeMHbIe CUTYal[UM U OTlepaTUBHO MPUHUMAaTh OTBETCTBEHHbIE
pelIeHus B Pa3/IMYHbIX MPOAYKTUBHBIX BU/IAX AeATebHOCTH (YueOHasi TTOMCKOBO-
MCCyie/loBaTesIbCKasi, KiyOHasi, TpoeKTHast, KPY>KKOBasi U T. T1. )

MerarnpeaMeTHBIMU pe3y/bTaTaMi 0CBOEHHSI 0CHOBHOM 0Opa30BaTe/ibHOM MPOrpaMMbl OCHOBHOTO
ob11iero 06pa3oBaHUS SIB/ISTFOTCS:

OBJ/IaJieHre HaBBbIKaMU CaMOCTOSITE/IbHOTO MTPUOOpeTeHusT HOBBIX 3HAHWH, OpraHU3aLyH yueOHo!
JiesiTeNTbHOCTH, TIOWCKA CPEe/ICTB eé OCYyIlleCTBIIeHuS;

yMeHMe TJIaHWPOBATh Iy TH [JOCTVKEHHUS 1ieJield HA OCHOBE CaMOCTOSITe/TEHOTO aHasi3a yCI0BUM U
CPe/ICTB UX IOCTV)KeHUs], BbIJIeJISITh a/IbTePHaTUBHbIE CII0COObI JOCTUKeHUs 1]eJId U BbIOUPAaTh
HanboJiee 3¢ heKTUBHBIN CII0CO0, OCYIIeCTBSTh TT03HABATeMBHYIO pedIeKCHIo B OTHOIIIEHUH
JleCTBU 10 pellieHut0 YueOHbIX 1 TI03HaBaTeIbHbIX 3a/iau.

yMeHHe TIOHUMAaThb Tpo0sieMy, CTaBUTh BOTIPOCHI, BBIIBUTATh TUIIOTE3Y, 1aBaTh OTpe/e/ieHre
TIOHSATHSIM, K/IaCCU(HUIIMPOBATh, CTPYKTYPUPOBATh MaTepHall, MPOBOJUTh SKCTIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYO TIO3ULHIO, (POPMY/IHMPOBATH BLIBO/BI M 3aK/TFOUEHNS;

yMeHHe COOTHOCHTh CBOM JIeHCTBUSI C TJIAHUPYeMbIMU pe3y/bTaTaMu, OCYIeCTB/STh KOHTPOJIb
CBOEM [IeSITeNIbHOCTH B TIPOLieCCe [OCTVDKEHUsI pe3y/bTara, OMpefeNisTh CII0COObI /1eHCTBUM B
paMKax

TIpe/I/IO’KeHHBIX yCI0BUI 1 TpebOBaHMiA, KOPPEKTUPOBATh CBOM [IEUCTBHS B COOTBETCTBUU C
W3MEeHSIIOLLeCsl CUTYaLuel;

(hopMHpOBaHMe 1 pa3BUTHE KOMIIETEHTHOCTH B 00/1aCTH MCII0/Ib30BaHUsI HHCTPYMEHTOB 1
TeXHUUeCKUX CPe/ICTB UH(OPMALIMOHHBIX TEXHOIOTUM (KOMITbIOTEPOB U TTPOTPaMMHOTO
obecrieueHys1) KaKk THCTPyMEHTa/IbHO OCHOBBI Pa3BUTHSI KOMMYHHKATUBHBIX M MTO3HABAaTe/IbHBIX
YHUBepCa/IbHBIX yueOHbIX J1elCTBUM;

yMeHHe CO37iaBaTh, IPUMEHSTh 1 ITPeo0pa30BhIBATE 3HAKK M CUMBOJIbI, MOJIEJTH I CXeMBI JI/IsI
pelilieHUst yueOHbIX U I03HaBaTe/IbHBIX 3a/ay;

yMeHMe U3B/ieKaTh MH(HOPMALMIO U3 Pa3/TMYHBIX UCTOUHHUKOB (BK/TIOYAsi Cpe/ICTBa MaCCOBOM
MH(OpMaL[K, KOMIAKT-AUCKU yueOHOTo Ha3HaueHUsl, pecypchbl IHTepHeTa), cBOOOJHO
TI0/Tb30BaThCsI CTIPABOYHOM JINTEPATyPOid, B TOM UKCJ/Ie ¥ Ha 37IeKTPOHHBIX HOCUTEISIX, COOMoiaTh
HOPMbI UH(OPMALIMOHHOM 130MpaTebHOCTH, STUKH;

yMeHMe Ha TIPaKTHUKe T10/Tb30BaThbCsl OCHOBHBIMH JIOTUYeCKUMU TTPHeMaMH, MeTo/jaMy
HabmoieHus1, MO/leNTMpoBaHus, 00bsICHeHUs], pellieHNst TTpobieM, MPOrHO3UPOBaHUS U JIp.;

yMeHHe OpPraHW30BbIBaTh CBOKO JKM3Hb B COOTBETCTBHH C MPEZCTaB/IEeHNSIMH O 310pOBOM obpase
)KU3HMU, TIpaBax M 00S13aHHOCTSX TPaKAaHKHA, LeHHOCTSIX ObITHS, KY/IBTYPbI U COLIMATbHOTO



B3aHMMO/IeHCTBUS;

yMeHUe BBITIONHATh TI03HaBaTe/IbHbIe U TIPaKTHUeCKUe 3a/laHusi, B TOM YKCJ/le TIPOeKTHbIE;
yMeHHe CaMOCTOSTe/TbHO ¥ apryMEeHTUPOBAaHHO OLIeHUBATh CBOY /IeHCTBUS U AeHCTBUS
OZIHOK/TaCCHUKOB, COjiepyKaTelbHO 060CHOBBIBAsI TPABUILHOCTh WK OIIMOOYHOCTD pe3ysibTrara U
criocoba /IefCTBYS, afleKBaTHO OLIeHMBATh 0ObeKTHBHYIO TPYAHOCTh KakK Mepy (haKTHUeCKOTro WJIH
Tpe/irosiaraeMoro pacxofia peCypcoB Ha pellieHHe 3a/jauM, a Tak)ke CBOM BO3MO)KHOCTH B
JOCTVKEHUH LieJTN OTIpe/ie/IeHHOM CII0KHOCTH;

yMmeHue pabortarhk B rpyrre — 3p¢peKTUBHO COTPYIHUYATh U B3aUMO/IeiCTBOBATh Ha OCHOBE
KOODJMHAL[UM  Pa3/IMUHBbIX TO3WLMH TpH BbIPaOOTKe OOIero pelieHdsi B COBMECTHOM
JiesiTeNTbHOCTH;

CJTyIIaTh MapTHepa, GOpMy/TUpOBaTh U apryMeHTHUPOBaTh CBOe MHEHHEe, KOPPEKTHO OTCTanuBaTh
CBOIO TTO3ULIMIO ¥ KOOPJMHUPOBATh ee C MO3UL[UU NapTHePOB, B TOM UKC/Ie B CUTYaL[UH
CTOJIKHOBEHHSI MIHTepPeCOB; TPOAYKTUBHO pa3periaTh KOHGIMKTHI HA OCHOBE y4eTa MHTePeCOB U
TO3ULIMI BCEX ero Y4aCTHUKOB, MIOMCKA 1 OLIEHKH a/IbTePHAaTUBHBIX CITIOCOOOB pa3pelieHus
KOH(JIMKTOB.

[TpeameTHBIMU pe3y/bTaTaMy 0cBoeHUst OCHOBHOM 0bpa3oBaTe/ibHOM NMPOrpaMMbl OCHOBHOTO
ob1ero o6pa3oBaHUs SIB/ISFOTCS:

(hopmHpoBaHue repBoHauaJIbHbIX CUCTEMAaTU3UPOBAHHBIX MPe/ICTaB/IeHUM O BellleCTBax, Ux
TIpeBpalleHHsX U TIPAKTUYeCKOM ITPUMeHeHNH; OBJIa/ieHre TIOHSATUIHBIM arapaToM U
CUMBOJINYECKUM $I3bIKOM XUMUU;

0CO3HaHHe 00bEeKTHBHO 3HAUMMOCTH OCHOB XMMHUECKOM HayKH Kak 00/1aCTH COBPEMEHHOTO
eCTeCTBO3HaHUSI, XMMUUeCKUX MpeBpallieHrni opraHuueCcKUx U HeopraHMueCKHX BelecTB Kak
OCHOBBI MHOTHUX SIBJIEHHI )KUBOUM 1 HEXKUBOU TTPUPOJBI; YIyOieHue Mpe/iCTaB/IeHUHA 0
MarepuaabHOM eJJMHCTBe MUPa;

OB/IaZieHre 0CHOBAMH XMMUYeCKOW TPAMOTHOCTH: CTIOCOOHOCTBIO aHaIM3UPOBAaTh M 00beKTUBHO
OLIeHUBATh ’KW3HEHHbIE CUTYal[|H, CBsi3aHHbIE C XMMHel, HaBbIKaMy 6e30macHOro obparijeHus ¢
BeIL[eCTBaMH, MCII0/Ib3yeMbIMHY B TIOBCEHEBHOM KU3HHU; YMEHEM aHa/IM3UpOBaTh U MJIAHUPOBATh
9K0JIOTHUeCcKU Oe30racHoe TIoBe/ieHue B Liefsix cOepekeHHs 370POBbs U OKPY Katollleld cpefibl;
(hopMHpOBaHMe YMeHHIA YCTaHAB/IMBATh CBS3U MeXK/y peasbHO HabmoaeMbIMU XUMHUUe CKUMU
SIBJIEHUSIMHU U TIPOLIeCCaMU, TIPOUCXOSIIMMH B MUKPOMUPE, OOBSICHIT IPUUMHBI MHOTO0Opa3ust
BeIL[eCTB, 3aBUCHMOCTh UX CBOWCTB OT COCTaBa M CTPOEHUs], a TAK)Ke 3aBUCUMOCTh MPUMEeHeHHsT
BeIlleCTB OT UX CBOMCTB;

npruoOpeTeHNs OTbITa MCIOIb30BaHKMs Pa3/IMYHBIX METO/[0B M3yUYeHUs BellleCTB; HabrofeHus 3a
YX TIpeBpalljeHUsIMU TIPY TIPOBeIeHUH HeCJIOKHBIX XUMUUYeCKUX SKCTIEPUMEHTOB C MCII0/Ib30BaHeM
nabopaTtopHoro 060py0BaHuUs ¥ TPUOOPOB;

yMeHHe OKa3bIBaTh MePBYI0 TIOMOILb ITPU OTPaB/IeHUSIX, O’KOTaX U JIPyTUX TPaBMax, CBsI3aHHbIX C
BellleCTBaMH U JTabOpPaTOPHBIM 000PYZOBaHUEM;

OBJIa/leHHe TipreMaMu paboThl ¢ MH(OpMalell XUMHUUYeCcKOro CoZiep>KaHusl, Ipe/iCTaB/IeHHOH B
pasHo ¢opme (B Bufie TeKCTa, GopMyr, rpadhMKoB, TaOMUYHBIX JaHHBIX, cXeM, GoTorpacduii 1 fp.)
CO3/laHKe OCHOBBI /1J1s1 JOPMHUPOBaHUSI MHTepeca K pacIliMpPeHHUI0 U yInyOieHHu0 XUMUuue CKUX
3HaHWM U BIOOPA XUMHHU KaK MPOGUILHOTO TIPeIMeTa IpH Mepexofe Ha CTyTeHb CPeJHero
(mostHOTO) 06I1Iero o6pa3oBaHus, a B ja/ibHelIlIeM U B KaueCTBe chepbl CBoe MpodeccroHaIbHON
JesATeIbHOCTH;

(hopmupoBaHue Mpe/CTaB/IeHU 0 3HaUeHUH XUMUUeCKON HayKU B PellieHHH COBPeMEeHHbBIX
9KOJIOTMYeCKUX 1pobieM, B TOM YKCIIe B IIPeJ0TBPALeHNH TeXHOTeHHBIX M SKOJIOTHUe CKIX
Karactpod.

II. COOEP)KAHUE YUEBHOI'O IMTPEJMETA

8 KJIIACC

Beenenue (6 u)

[TpeameT XUMUM, METO/IbI TT03HAHMSI B XUMUK: Hab/O/|eHe, SKCTIePUMEHT,

MozienvpoBanye. VIcTOUHMKY XuMudeckor HH(OpMaLi, ee TIonyueHrne, aHaiu3 v
Tnpe/iCTaB/IeHUe ero pe3y/bTaToB.



[ToHsiTHE 0 XUMUYECKOM 371eMeHTe 1 (hopMax ero CyIeCTBOBAHHS: CBOOOZHBIX
aToMax, IMPOCTBIX Y C/I0KHBIX BelljeCTBa

[TpeBpaiijenus BemjecTts. OTMUME XUMUUECKHX PeaKLUid OT (PU3NUeCKUX SIBJIEHUM.
Ponb XMMUM B >KHM3HU UerioBeKa. XeModuaus u xemodoousi.

Kpatkue cBefjeHMs1 U3 MCTOPUM BO3HWKHOBEHUS U pa3BuTHUs xumuu. [lepuog
anxumuu. [Tonsitue o ¢punocopckom kamHe. Xumus B XVI B. PasButre XxvMuu Ha
Pycu. Ponb oTeueCTBeHHBIX YUEHBIX B CTAHOBIEHUHM XMUMHUECKOM HayKH - paboTel M.
B. JlomoHocoBa, A. M. Bytnepoga, 1. 1. MeHpeneeBa.

XuMuyeckast CUMBO/IMKA. 3HaKA XUMAUECKHUX 3/IEMEHTOB Y IIPOMCXOXKIeHNe UX
Ha3BaHUK. Xumuueckue Gopmysbl. THAeKch! ¥ K03 duLeHTel. OTHOCHATETbHbIE
aToOMHasi U MOJIeKyJ/IsipHast Maccol. PacyeT MacCOBOM 0/ XMMHUUECKOTO 3/1eMeHTa T10
(hopmyre BelljeCTBa.

ITepuoguueckas cucrema XuMuueckux snemeHTos /. V1. MeHzieneeBa, ee CTpyKTypa:
MaJible ¥ 00JIbIlIMe TIepUO/Ibl, TPYIIIbI ¥ MOATPYIILI (T71aBHasi ¥ TT000YHast).
[Tepriosmueckasi cucteMa Kak CIIpaBOYHOe 1ocobue [i1st TIoMyueHusl CBeZieHUH 0
XUMHYECKUX 7IeMeHTax.

PacuetHsle 3aaun. 1. HaxoxeHrie OTHOCUTEIBHOM MOJIEKY/ISIPHOW MaCChl
Bell|eCTBa 10 ero XMMU4Yeckou gopmysie. 2. BeurcieHre MacCcoOBOM [I0H
XUMUYECKOro 3/IeMeHTa B BellleCcTBe 10 ero ¢popmyiie.

Hemoncrparuu. 1.Mojenu (mmapoctep>kHeBbie U CTroapta bpurneba) pa3muuHbIX
TIPOCTBIX M CJIOJKHBIX BelleCTB. 2. Kosekius CTeKIsSHHONM XMMUYeCKOX TTOCYZbl.
3.Konnekuus MatepuasioB U U3[evid Ha OCHOBe amtoMUHUs. 4. B3aumogeicTBue
Mpamopa C KAC/I0TOW ¥ IOMyTHeHHe U3BeCTKOBOU BOABI.

Tema 1. ATOMBI XUMAUYECKHUX 3/1eEMEHTOB (12 u)

AtoMBbI KakK (popMa Cyl11jeCTBOBaHUSI XMUMHUUECKHX 371eMeHTOB. OCHOBHBbIE CBeZIeHHs O
CTPOeHUU aTOMOB. [loKasaTe/ibCTBa CJIOXKHOCTU CTPOeHUsI aTOMOB. OIIbIThI
Pesepdopga. [TnanerapHas Mozienlb CTPOEHUs aToMa.

CocTaB aTOMHBIX si/lep: TPOTOHbI U HEUTPOHBI. OTHOCUTE/IbHAs! aTOMHAas Macca.
B3auMoCBs3b NOHATHN «IIPOTOH», «<HEUTPOH», «OTHOCUTEJIbHAsI aTOMHas Macca».
Vi3mMeHeHue urc/ia IPOTOHOB B sifipe aToMa - 06pa3oBaHKe HOBBIX XUMHUUECKHX
3/IeMEHTOB.

Vi3MeHeHue urc/ia HEUTPOHOB B si/ipe aToMa - oOpa3oBaHue M30ToroB. COBpeMeHHOe
orpezie/ieHe MOHATUS «XUMHWUYeCKUN 1eMeHT». VI30Tombl Kak pa3sHOBULHOCTH
aTOMOB OJJHOT'O XMMHUUY€eCKOr0 3/1eMeHTa.

OnekTpoHbl. CTpOeHue 3/1eKTPOHHBIX YPOBHEM aTOMOB XMMUYeCKUX 3/1eMEHTOB
MaJibIX TIepuooB nepuoanuecko cucremsl 1. . MenzeneeBa. [ToHsTue o
3aBeplIeHHOM U He3aBeplleHHOM 3/IeKTPOHHOM C/I0e (3HepreTUyeCkOM YPOBHe).
[Teprognueckas cucteMa XxuMuueckux ssemeHToB . V. MeHzieneeBa U CTpOeHHe
aTOMOB: (pM3MUeCKUI CMBIC/I TIOPSIKOBOTO HOMepa 3/iIeMeHTa, HoMepa IPYTIIIbI,
HOMepa I1epro/a.

VI3MeHeHue ynca 371eKTPOHOB Ha BHEIIHeM /1eKTPOHHOM YPOBHe atoMa
XUMUYECKOTO 3/ieMeHTa - 00pa3oBaHue MOJI0KUTeTbHBIX U OTPUL[aTe/TbHbIX MOHOB.
Wonbl, 06pa3oBaHHbIE aTOMaMH META/UIOB ¥ HEMeTasIoB. [[pUUMHBI N3MeHeHUs
MeTayInyeCKUX U HeMeTalJIMYeCKUX CBOMCTB B Mlepruojax v rpyrnax.

O6pa3oBanue 6uHapHBIX coeprHeHni. [TonsiTre 06 MOHHOM CBsA3U. CXeMBI
oOpa3oBaHusi MOHHOM CBsi3W. B3aumozelicTBie aTOMOB XUMHUECKUX 37IeMeHTOB-
HEeMeTaJlJIOB MeXJy co00ii - 06pa3oBaHKe JBYXaTOMHBIX MOJIEKY/T TIPOCTHIX BEIeCTB.
KoBaneHTHas HemoJisipHasi XMMUYecKast CBsi3b.

O/eKTPOHHbIE U CTPYKTYPHbIE (DOPMYIIBI.

B3auMogeiicTBre aTOMOB XMMUYeCKUX 3/IEMEHTOB-HEMETa/VIOB MeXXAy coboii -
obpa3oBaHMe OMHAPHBIX COeMHEHUM HEMEeTA/IOB. DIeKTPOOTPULIATeTbHOCTb.
[ToHsTHE O KOBasIeHTHOM MOISAPHOU CBsA3M. [IoHSATHE O BaJIeHTHOCTH KaK CBOWCTBe



aroMoB 00pa30BLIBATH KOBA/IeHTHbIE XUMHUUeCKHe CBsi3u. CocTaBneHue hopMy
OUHaApHBIX COeIMHEHUI TI0 BaJIeHTHOCTH.

B3aumozeiicTBHe aTOMOB XMMHUECKUX 3/IeMEHTOB-METas/IOB MeXXAy co0o¥ -
oOpa3oBaHue MeTa/uInyeCcKUX KpUcTasuioB. [ToHsATHe O MeTasyTiueCKou CBsI3H.
HdemMoHcTpanuu. Mogend aToMOB XMMHUYeCKUX 371eMeHTOoB. [lepuoguueckas cucrema
XUMUUeckux snemeHToB . V1. MeH/esneeBa.

JlabopatopHblie onbIThL. 3.MoeTMpoBaHie PUHLIMTIA AeHCTBUN CKOHHUPYIOLIEro
MUKpocKora. 4.13roToBneHre Moiesielt OMHapHBIX coefuHeHUH. 5./13roToBneHme
MOJie/TH, WIIOCTPUPYIOIIled CBOMCTBA MeTa/UINUeCKOU CBSA3U.

Tema 2. [IpocTsle Beljectsa (9 u)

[TosokeHne MeTa/uIOB M HEMeTa/IOB B IIePUOIUYECKON CUCTEMe XUMNYeCKUX
snemeHnToB [1. I. MeHieneeBa. BakHeliIre poCThle BelljeCTBa - MeTasllbl: JKese30,
aTFOMUHUM, Ka/bLIUM, MarHui, HaTpul, Kaaui. O01ue hr3nyeckue CBOMCTBA
MeTaJl/IoB.

BakHeii1111ie IPOCTHIE BeljecTBa - HeMeTaslibl, 00pa30BaHHbIE aTOMAMH KHCI0PO/a,
BOJIOPO/ia, a30Ta, cepnl, hocdopa, yrieposa. Monekysbl MPOCTHIX BelljeCTB-
HeMeTaJlJIOB-BOZ0POAa, KUCI0PO/a, a30Ta, ranoreHoB. OTHOCHTe/IbHAs
MOJIeKyJIsIpHas mMacca.

Crnoco6GHOCTh aTOMOB XUMHUECKHX 37IeMEHTOB K 00pa30BaHUI0 HeCKOJIBKHX TIPOCTBIX
BeLeCTB - a/UIOTPONUsl. AJUIOTPOINHbIe MOAM(UKALMK KUCI0poAa, ¢hocdopa 1 oosa.
Mertannuueckue U HeMeTa/yIMyeCKHe CBOMCTBA NPOCTHIX BeljeCTB. OTHOCUTE/IBHOCTD
JlefleHus1 TIPOCTHIX BeljeCTB Ha MeTa/l/lbl ¥ HeMeTaJl/bl.

Uucno Asoragpo. Komuectso Bemectsa. Monb. MonspHast macca. MonsipHbIi
o6beM razoobpa3sHbIx BeljeCTB. KpaTHble eIMHULIBI KOJIMUeCTBa BelljeCTBa —
MUJJIUMOJIb U KWJIOMOJIb, MAUIUMOJISIPHAs! U KWJIOMOJISIpHAsI MaccChl BellleCTBa,
MUWITUMOJISIDHBIM Y KAJIOMOJISIPHBIN 00beMbl ra3000pa3HbIX BeleCTB.

PacueTslI € MCO/Ib30BaHUEM MTOHATHI «KOJTMUECTBO BelleCTBa», «MOJISIpHAsi Macca»,
«MOJISIPHBIA 00bEM Ta30B», «ITIOCTOSTHHAsE ABOTaZIpO».

PacueTHsle 3aaun. 1. BerurcieHre MOIIpHOW Macchl BeLeCTB M0 XUMUUe CKUM
dhopmynam. 2. PacueTbl € UCI0/Ib30BaHKEM TIOHSATUN «KOJIMUECTBO Bell[eCTBa»,
«MOJISIPHAsi Macca», «MOJISIPHBIN 00beM ra30B», «IIO0CTOsTHHast ABOTaZipo».
HNemoncrparmu. [Tomyyenue o3oHa. O6pa3iisl 6emoro 1 ceporo ooBa, 6e1oro u
KpacHoro ¢oc¢opa. HekoTopble MeTaibl U HEMeTasl/Ibl KOJIMYeCTBOM BelllecTsa 1
Mosb. Mogienb MOSIpHOTO 00beMa ra3000pa3HbIX BelecTB.

JlabopartopHbie OmbIThL. 6.03HaKOMJIeHHEe C KOJIJIEKIIUSIMUA METaJIIoB.
7.03HaKoM/IeHue C KOJUIeKL[UMU HeMeTall/IoB.

Tema 3 . CoeiviHeHMs1 XMUMUUeCKUX 3/1eMeHTOB (16 uacoB)

CrerneHb okuc/ieHus. CpaBHeHUe CTelleH! OKUC/IeHUs U BaJleHTHOCTU. OnpezesneHue
CTeleHH OKUCJIeHHUs 3/IeMEHTOB 10 XMMUYeCKoM (hopMyJie CoeIMHEHHSI.
CocrasnieHre ¢popMys OMHAPHBIX COeIMHEHHH, 00111 CrIoCcob MX Ha3bIBaHMUS.
buHapHble coejuHeHUs] MeTaI/IOB ¥ HEMETAJIJIOB: OKCU/bI, XJIOPUAbI, CYyIb(UbI U
Ap. CocraBnenue ux ¢popmy.

buHapHble coejuHeHUs] HeMeTa/UIOB: OKCHU/IbI, JIETyUYle BOJOPO/HbIE COeIMHEHHS], NX
cocras. [IpescraBruTenM OKCHMAOB: BOZA, YIVIEKUC/IBIN a3 U HeralleHasl U3BeCTb.
[IpencTaBuTeNy €Ty4YNX BOAOPOAHBIX COeMHEHNI: XJIOPOBOJOPO/, U aMMHUaK.
OcHOBaHUsI, X COCTaB ¥ Ha3BaHUs. PacTBOpUMOCTE 0CHOBaHU# B Bojie. Tabuija
PacTBOPUMOCTH TMIPOKCHJIOB U cosiel B Boge. [IpesicTaBuTenu 1iesnouei:
TMJPOKCH/bI HATPUS, Kanus U KaabLys. [IoHATHe 0 KaueCTBeHHBIX peakLusX.
Wupukaropsl. VI3MeHeHHe OKpacKU UHJVKAaTOPOB B I€JIOUHOU Cpejie.



Kucnotsl, ux cocras v Ha3BaHus. Knaccudukanys kucnot. [IpecraBureny KUCIoT:
cepHasi, Co/siHas ¥ a30THasl. [ToHsaTHe O 1IKae KUC/IOTHOCTU — Kana-pH.
V3MeHeHye OKpaCKy MHJUKATOPOB B KUC/JIOTHOU Cpefie.

Conu Kak Npor3Bo/HbIe KUCIOT U OCHOBaHUM. VX cocTaB M Ha3BaHUS.
PacTtBopuMOCTSb coseii B Bogie. [IpefcraBuTeny comeid: XI0pu/, HaTpysi, KapOoHaT
docdar kanbLys.

AmMopdHble U KpUCTa/uInyeckue BelecTsa.

Me>xmosneKy/isipHble B3aUMO/IeHCTBUS. THITbI KpUCTa/VIMYeCKHUX pelleToK: MOHHas,
aTOMHasi, MOJIeKYJIIpHast U MeTas/ulnyeckasi. 3aBUCMMOCTb CBOWCTB BeleCTB OT TUIIOB
KPUCTa/I/IMYeCKUX pelleToK. BelljecTBa MO/EKy/IIPHOTO U HEMOJIEKY/ISIPHOTO
CTpoeHMs1. 3aKOH ITOCTOSTHCTBA COCTaBa /1JIsl BelleCTB MOJIEKY/ISIPHOTO CTPOEHUSI.
YucTble Bell[eCTBa U cMecu. [Ipumephl XKUJKUX, TBEPABIX U ra3000pa3HbIX CMecel.
CBoliCcTBa UHCTHIX BellecTB U cMecel. VIx coctaB. MaccoBasi u 0ObeMHast [0/
KOMIIOHEHTa CMeCH. PacueTsl, CBsi3aHHbIe C UCII0/Ib30BAaHUEM TIOHATUS JOJIS.
PacueTHble 3ajjaun. 1. PacueT MaccoBo# 1 00beMHOM /10/1€i KOMITOHEHTOB CMECH
BellleCTB. 2. BrlunciieHre MaccoBOM /10714 BelljeCcTBa B pacTBOpe M0 M3BECTHOM mMacce
PacTBOPEHHOIO BelllecTBa U Macce pacTBopuTesisl. 3. BeruncieHre Maccel
PacTBOPSIEMOTr0 Bell[eCTBa U PaCTBOPUTeIs], HEOOXOUMBIX [IJisl IPUTOTOBJIEHUS
ornpe/ie/IeHHOW MacChl pacTBOpa C U3BeCTHOW MaCCOBOM ZI0/1eM paCTBOPEHHOTO
Bell[eCTBa.

HemonHctparmm. O6pasiibl OKCHIOB, KUCJIOT, 0CHOBAHUH U cojieil. Mogenu
KPUCTa/IJIMYEeCKUX PeIleTOK X/I0p1/ia HaTpusl, anMasa, okcuza yriepoga (IV).
KucnoTHO-111e/10uHbIe MHAMKATOPHI, U3MEeHeHHe OKPacKH B pa3/IMUHbIX Cpefiax.
YHUBepCabHbI UHAMKATOP ¥ M3MEHEeHHe ero OKPacKH B pa3/MYHbIX Cpejiax.
JlabopaTopHble onbIThl. O3HAKOMIIEHHE C KOJUIEKIMSIMU OKCHUJIOB.

9.03HakomsieHre co CBOMCTBaMU aMMuaka. 10.KauecTBeHHbIe peakiuu Ha
yriekucseli ras.11. Onpegenenne pH pactBopoB kuciotsl. 1lenoun u Bogpl.
12.0npenenenvie pH pacTBOPOB TMMOHHOTO U sI0JIOUHOTO COKOB Ha Cpe3e IJI0ZI0B.
13.03HakomsIeHHe C KO/IeKLUSIMU cojied. 14.03HakoMieHre C KOJJIeKLel BelecTB
C pa3HbIM TUIIOM KPUCTa/UIMYECKOW pelleTKU. M3roToBneHne Mozeneu,
KPUCTA/TMYeCKUX perieTok. 15.03HaKoM/ieHre ¢ 00pa3jaMu ropHOM TIOPO/bI.

Tema 4. VI3mMeHeHus1, npoucxopdilye ¢ BeljectBamu (12u)

[TonaTHe AIB/IEHUM KaK U3MEHEeHUH, IPOMCXOJAIIMX C BellleCTBaMHU.

SABnenus, cesi3aHHbIe C U3MeHeHUeM KPUCTa/UIMueCKOro CTPOeHUs BellecTBa Ipu
TIOCTOSIHHOM €ro COCTaBe, (pu3nueckre siBieHus. Pusnueckye siBIeHUs] B XUMUU:
[OVCTUJUIALMSA, KPUCTA//IM3aLus, BbIllapUBaHUe U BO3TOHKA Bell[eCTB,
LleHTpU(yTrUpoBaHue.

SABnenus;, cBsizaHHbIe C U3MEHEeHHeM COCTaBa BelecTBa, - XMMUUYeCKUe peakLvy.
[Tpu3HaKM U yC/I0BUS TIPOTEKAHUsSI XUMUYeCKUX peakiuil. [loHsTre 06 3k30- 1
SH/I0TEPMUYECKUX peaklysix. Peakjuy ropeHUs Kak 4aCTHBIM C1yvau
9K30TepMUYeCKUX peakliyi, MPOTeKAalMX C BblJle/IeHueM CBeTa.

3aKOH COXpaHeHUs1 MacCChl BelleCcTB. X¥MHUUYeCKUe YpaBHeHUsl. 3HaueHre UHEeKCOB U
ko3¢ ¢urmenToB. CocTapyieHre ypaBHEHUN XMMUUECKUX peakLyil.

PacueTsl 110 XiMHUUeCKUM ypaBHeHUsIM. PellieHye 3a/1au Ha HaxOXeHUe KOJMuecTBa
BeIL[eCTBa, MacChl WM 0ObeMa MPOAYKTa PeakKL[|K 10 KOJIMUeCTBY BellleCTBa, Macce
WM 00beMy UCXOIHOTO BelllecTBa. PacueTsl € UCIO/Ib30BaHUEM TTOHSTHUS «JOJISI»,
KOI/la KCXOJHOE BellleCTBO JJaHO B BH/e pacTBOpa C 3aJJaHHOM MacCOBOU Jj0Jier
PacTBOPEHHOTr0 BellleCTBa WK COZIePXKUT OMpe/ie/IEHHYIO [JOJTH0 TIPUMeCei.

Peakuyy pasnoxxenus. [loHATHe 0 CKOPOCTH XMMHYeCKUX peakLui. KaramusarTopsl.
@epmeHTHI.

Peakuyu coenuHenus. Karanutrueckre 1 HeKatanuTHueckue peakiun. ObpaTrMbie
Y HeoOpaTuMble peakiuu.



Peakijuu 3ameltieHrs. D/1eKTPOXUMHUUECKWH Psifi HAMPSDKEHUH MeTaslioB, ero
VICTI0/Tb30BaHUe [i71sl IPOTHO3MPOBaHMS BO3MOXXHOCTH MIPOTEKaHUsI peakLiiid Mexay
MeTa/lJlaMi M paCTBOpPaMu KUCJIOT. Peakliiy BbITeCHEHUS] OJHUX MeTaJlJIOB U3
PacTBOPOB UX CO/el JpyrMMH MeTasljlaMu.

Peakiuu o6MeHa. Peakijun HelTpanu3alyy. YC/IOBUS MPOTeKaHUs peakiuii oOMeHa
B PACcTBOpAaXx /10 KOHLA. THUITbl XMMUUeCKUX peakLuii (110 MPU3HaKy «UUC/I0 U COCTaB
WCXOJHBIX BellleCTB U MPO/IYKTOB peaKlivK») Ha TIpUMepe CBOMCTB Bo/ibl. Peakiiis
pas/oXKeHHsI - 371eKTPO/IN3 BOAbL. Peakijuu coelMHeHs - B3aMMO/|eHCTBUE BOZbI C
OKCHJiaMU MeTaJlJIoB U HeMeTalsioB. [IoHsATHe «ThpoKCcHbl». Peakiuu 3amelreHus -
B3aUMO/IeMICTBHE BO/bI C 11]eJIOYHBIMU U 111eJI0YHO3eMe/IbHBIMUA MeTasulaMu. Peakiiun
oOMeHa (Ha puMepe TUAPO/H3a CyIb(uIa aTFOMUHUS U KapOua KasibIivs).
PacueTtHble 3ajaun. 1. BeiurcieHue 1o XuMu4yeCckrMM ypaBHEHUSIM MacChl UK
KOJIMYeCTBa BellleCTBa M0 M3BECTHOM Macce WU KOJIMUeCTBY Bell[eCTBa OJHOIO U3
BCTYTAIOLLMX B peaKLMIO BelLeCTB W MPOAYKTOB peakuu. 2. BoruncieHne Macchbl
(kosTMUecTBa BelljeCTBa, 00beMa) MPOAyKTa Peakivy, ec/id M3BeCTHa Macca
VICXOJJHOTO BellleCTBa, COJeprKalllero ornpeze/eHHY0 [10/It0 IPUMeCei.
3.BbIuncienre Macchbl (KOJTMUECTBA BelljeCTBa, 00beMa) TPOIyKTa Peakivu, eciid
M3BeCTHa Macca pacTBOpa U MaccoBasi 0/l paCTBOPEHHOI'O BellleCcTBa.
HNemonHctpaimu. [Tpumeps! ¢prsnueckux sisneHui. 1.I1naBnenne napaguHa.
2.Bo3roHka tofia unu 6eH30iHOM KUC/IOThI. 3.PacTBOpeHre OKpallleHHbIX COel.
4.Tnddy3us AyLIUCTHIX BellleCTB C rOpsllei JaMIIOUKX HaKaiuBaHus. [Iprmepsl
XUMUAYeCKUX SIBJIeHU: a) ropeHre MarHusi; 0) B3auMo/ielicTBUe COSTHOM KUCJIOTBI C
MpaMOpPOM WM MeJIOM; B) mojiyueHue rugpokcua meau (II); r) pactBopenue
TMIO/TyUeHHOT0 TH/IPOKCH/iA B KUC/IOTaxX; ) B3aumogeincTeue okcuza meau (1) c
CepPHOW KMCJIOTOW MPY HarpeBaHWUH; €) pa3/ioyKeHre NepMaHraHara Kajius; »K)
B3aUMo/ielicTBHe pa3baB/ieHHbIX KUC/IOT C MeTa/ulaMu. Pa3ioxkeHue rnepokcusia
BO/IOpPO/Ia TIOMOILIBIO JUOKCH/Ia MapraHiia U KaTasasbl KapTodessi Ui MOPKOBHU.
JlaboparopHblie onbIThl. 16.ITpokanBaHre MeAu B IJTaMeHH CITUPTOBKU WU
ropesikd. 17. 3amellieHre Meid B pactBope xsopuza meau (11) skene3om.

Tema 5. ITpaktukym 1. [IpocTeliume ornepaiyu C BelljeCTBOM (5 4acoB)
[Mpaktuyeckas pabora No 1 ITpaBuia TexHUKM Ge30MacHOCTH TIpU paboTe B
XUMHUeCcKOM KabuHeTe. JTaboparopHoe o60opyj0BaHMe 1 oOpaiijeHre C HUM.
[MpakTrueckas pabora No 2 TIpr3HaKy XUMHUeCKUX peakui 1 UX KinaccurKarys.
[Mpaktuueckast pabora No 3 IIpuroroBsieHre pacTBopa caxapa C 3aJJaHHOM MacCOBOU
JlOJIen.

[Mpaktuyeckass pabora Ne 4. BrirosHeHWe OIBITOB, JA€MOHCTPUPYIOIIUX TI'eHeTUUeCKYH CBs3b
MeXXy OTZe/IbHbIMU K/lTaCCaMUA HeOpPraHWueCKUX COeMHeHNUH.

[Mpaktuyeckast pabora Ne 5. HabsrozieHust 3a ropsiiijeii CBeuoil.

Tema 6. Teopust 3/1eKTpOIUTAYECKOM JUCCOLMALIMM U CBOKCTBA K/1aCCOB
HEOpraHWvyeCcKux coejuHeHuu (26 u)

PacTBopenue Kak (hr3UKO-XxuMUUecKuii mporjecc. [ToHsiTue o rujparax u
KpucTannoruzparax. PactBopumocts. KprBble pacTBOPUMOCTH KaK MO/e/b
3aBMCMMOCTH PaCTBOPMMOCTH TBEPABIX BeLeCTB OT TeMreparypbl. HackliljeHHEbIe,
HEeHAaCbIIeHHbIE U MepeChill|eHHble PACTBOPLI. 3HaUeHUe paCTBOPOB /1J1s1 IPUPO/bI U
CebCKOTO X0O3SIMCTBa.

[ToHsiTHE 006 3/1eKTPOTUTUUECKON AUCCOLUALIMU. D/IeKTPOIUThI U HeJIeKTPOJIUTHI.
MexaHn3M JUCCOLMALIMU 37IEKTPOJIUTOB C Pa3/IMUHbIM TUTIOM XMMHYECKOU CBSI3U.
CrerneHb 371eKTPOIUTHYECKON auccoranyu. CUibHbIe U C1abble 37IeKTPOTUTHI.
[ToHsATHE 00 3/1EKTPOTUTHUECKON AUCCOLUAIIMUA. DJIeKTPOIUTHI U HETEKTPOJIUTHI.
MexaHu3M AUCCOLMALIMU TEKTPOIUTOB C Pa3/IMYHBIM TUTIOM XUMUUYECKOW CBSI3U.
CrerneHb 371eKTPOTMTAYECKOU auccoraiui. CUIbHBIE U CTa0ble 37IeKTPOJTUTHI.
OCHOBHBIE MOIOKeHHUSI TEOPUU 7IEKTPOIUTUYECKOM Arccolaliui. VIoHHbIe



ypaBHeHUsI peakLyii. YCIOBHS MPOTeKaHUs PeakLii 0OMeHa MeXK/y S7eKTPOTUTaMU

J10 KOHLIA B CBeTe MOHHBIX IIpe/CTaB/lIeHUH.

Knaccudukaiys IOHOB M UX CBOMCTBA.

Kucnortsl, nx knaccugvkauys. Jrcconpanyis KUC/IOT U MX CBOMCTBA B CBETe TEOPUU
3JIeKTPO/IMTUYE CKOU Jucconani. MoseKysisipHble U HIOHHbIe YPaBHEHUS PeaKkLiui
KUCJIO0T. B3anMogelicTBHe KHUC/IOT C MeTa/laMU. JlIeKTPOXUMUYeCKUH P

HanpsUKeHUU MeTa/ul0B. B3anMozelicTBre KUCIOT C MeTa/UlaMy U OKCHJ,aMU

MeTasyIoB. B3auMoeiicTBre KUC/IOT C OCHOBAHHUSIMU - peakLiis HelTpaiv3alyu.
B3aumozeiicTBre KUCIOT € consiMu. Vicrnonb30BaHue Tab/IULbl paCTBOPUMOCTH JIIST
XapaKTePUCTUKU XUMUYeCKUX CBOMCTB KUCIOT. OCHOBaHUS, UX KIaCCU(PUKaLUSL.
[dwvcconmaniysi 0CHOBaHUM M UX CBOKCTBA B CBETE TEOPUU 3JIEKTPOIUTUUECKOU
Juccouyanuu. BsarnMoielicTBe 0CHOBaHUM C KMUC/I0TaMHU, KUC/IOTHBIMUA OKCUJIaMHU U
consivmu. Mcrionbp3oBaHye TabMLbl PACTBOPUMOCTH [1J1s1 XapaKTePUCTHKH

XMMHUeCKUX CBOMCTB OCHOBaHUM. Pa3yioykeHre HepaCTBOPMMBIX OCHOBaHWM MPU
HarpeBaHuu. Cony, UX Ki1accUpUKaLys U Juccoranys B ceete TO/I. pa3mMuHbIX

TUINOB coneld. CBOMCTBA COJIel B CBETE TEOPUU TEKTPOJIUTUUECKOM JMCCOLMALIMH.
BsaumogelicTBre coser ¢ MeTa/ulaMy, YC/I0BUS ITPOTeKaHUs ITUX PeaKLUui.
B3aumogeiicTBHe coseli ¢ KUC/I0TaMU, OCHOBaHUSIMU U cosiMu. Vlcrionib30BaHre
TabMULBI PACTBOPUMOCTH /I/ISl XapAaKTEPUCTUKN XUMUYECKUX CBOWCTB COJIeH.

O06o0611eHe cBefieHH 00 OKCH/aX, WX KIacCU(MUKALIMNA U XUMHUUeCKHUX CBOMCTBaX.
leneTrueckue pszpl MeTa/lZIOB ¥ HeMeTa/lIoB. ['eHeTHUeCKast CBA3b MeXXy K/lacCaMH
HEOpPraHUYeCKHX BeIleCTB.

OKuCUTeTbHO-BOCCTaHOBUTE/IbHBIE PeaKL{vu.

OnpeneneHue cTeneHW OKUCIEHUS [Jisl 9/IeMEeHTOB, 00pa3yoIlKX BellleCTBa pa3HbIX
KaccoB. Peakiuu noHHOro ooMeHa u OBP. OkucivTesnb 1 BOCCTaHOBUTEIb,

OKMCJIEHVE U BOCCTaHOB/IEHUE.

Peakuyi IOHHOTO 0OMeHa M OKMC/IUTe/IbHO-BOCCTAHOBUTE/TbHBIE PeaKLIUH.

CocraBrneHre ypaBHeHHI OKUC/IMTEbHO-BOCCTAHOBUTEBbHBIX peaKLMi METOZ0M
3/IeKTPOHHOTO OasiaHca.

CBolCTBa MPOCTHIX BELECTB - METAJIZIOB ¥ HEMETa/I/IOB, KUC/IOT U COJel B CBeTe
TIpe/iCTaB/IeHni 00 OKHC/INTeTbHO-BOCCTaHOBUTEBHBIX ITPOLieccax.

HemoncTpanmu. VcribiTaHre BelecTB U UX paCTBOPOB Ha 3/71€KTPONPOBOJHOCTb.
3aBUCHMOCTB 3/IeEKTPOIPOBOHOCTH YKCYCHOM KUC/IOTBI OT KOHLIEHTPALUH.
B3aumogelicTBHe LIMHKa C Cepoi, CONsTHOM KucioTor, xnopuzaom meu (II). lopenue
MarHus.

JlaboparopHbie orbIThL. 18. Peakijuu, xapakTepHbie [i7Is1 paCTBOPOB KUCJIOT

(consHOM nu cepHom). 19. ITonyueHue 1 CBOMCTBA HEPACTBOPUMOI'O OCHOBaHUS,
HanpuMep ruzpokcuza meau (11). 20.B3avmo/ielicTBMEpacTBOPOB XJIOpK/A HATPUS U
HUTpara cepebpa. 21. Peakuyu, XxapakTepHble /i PaCTBOPOB IIle/ioueit

(TMApPOKCHIOB HATpUs WU Kasusi). 22. Peakuiyy, XxapakTepHble Jj1s1 paCTBOPOB COJler
(manpumep, ans xnopuzaa meau (I1)). 23. Peakumu, xapakTepHble J1s1 OCHOBHBIX

OKCHJI0B (HampuMmep, J/1s1 OKCM/a KanbLys). 23. Peakiuu, xapakTepHble [/1s

KUCJIOTHBIX OKCUZIOB (Haripumep, J/is1 YIJIEKUCIIOTOo rasa). 24.B3aumojerncTBye 1jeaoden C
KHCI0TaMu. 25.B3arMozielicTBIe 11je/i0ueid C OKCHjaMu HemeTasnos. 26.B3anMopelictBre
esiouel ¢ conaMu. 27. Ilonyuyenue u CBOMCTBA HEPAaCTBOPUMBIX OCHOBaHUMU. 28.
B3aumogelicTBrie 0CHOBHBIX OKCHZIOB C KUCI0TaMu. 29.B3anMo/ielicTBHe OCHOBHBIX OKCHU/IOB C
Bozou. 30.B3auMozielicTBHe KMCIOTHBIX OKCH/IOB C I1jesiouaMiu. 31 B3anmozencTBre KUC/IOTHBIX
OKCH/IOB C Bofou. 32. B3aumogelictBue cosieli ¢ Kuciaoramu. 33. B3aumogeiicTBue comeil co
wenoyamu. 34. BzaumogenctBye cosnel ¢ conssMu. 35.B3anmofericTBre pacTBOPOB COJei C
MeTaJljlaMu.

Tema. IlpakTrkym 2. CBOMCTBA paCTBOPOB 3/1EKTPOJIUTOB (4 yaca)

[Mpaktuyeckast pabora No 6. loHHbIe peakiju.



[MpakTnueckass pabora Ne 7. YcioBus TpOTeKaHWsT XMUMHUYECKHUX PeakLWd MeXJy PpacTBOPaMH
JIeKTPOJIUTOB [0 KOHLIa.

[MTpakTueckast pabora Ne 7. CBo#CTBa KMC/IOT, 0CHOBaHHI, OKCU/IOB M COJIEH.

[MpakTryeckast pabora Ne 9. PeliieHre KcriepuMeHTa/IbHBIX 3ajau 1o TO/]

Tema 9. IToBropenue. 12 yacos.

9 K/1acc

BbINyCKHUK Hayu4WTCS:

* OMMCBIBATh CBOMCTBA TBEPABIX, XKUJKUX, Ta3000pa3HbIX BeI|eCTB, BbIZe/Isis UX Cyll[eCTBEeHHbIe
TIPU3HAKWY;

* XapaKTepu30BaTh BelleCTBa [10 COCTaBY, CTPOEHHUIO U CBOMCTBAM, yCTaHAB/IMBAaTh IPUUHUHHO-
C/Ie[ICTBeHHbIe CBSI3W MeXX/ly JaHHbIMU XapaKTepUCTUKaMU BelleCTBa;

* PacKphbIBaTh CMbIC/T OCHOBHBIX XUMHUYECKHX MMOHATHI «aTOM», «MOJIEKYJ/Ia», «XUMHAYeCKAN
3/IeMeHT», «IIPOCTOe BeILeCTBO», «CI0KHOEe BellleCTBO», «BAJIeHTHOCTb», UCII0/Ib3Ysl 3HAKOBYIO
CUCTEMY XVMUU;

* 1300pakaTh COCTaB MPOCTEUIINX BIeCTB C TIOMOILBI0 XUMUYeCKUX (HOPMYJI 1 CYI{HOCTb
XMMHUUECKUX Peaklyi C MOMOLIbI0 XUMUUECKUX YPaBHEHUH;

* BBIYMCJIATH OTHOCUTE/IbHYHO MOJIEKY/ISIPHYHO M MOJIIPHYHO MAacChl BeIlleCTB, a TaKKe MaCCOBYIO
JI0/TF0 XMMUUECKOTO 3/IeMeHTa B COeJUHEHUSIX /1J1s1 OLIeHKU UX MPaKTU4YeCKOW 3HaYMMOCTH;

* CpaBHUBATH I10 COCTaBY OKCH/bl, OCHOBaHUS, KUCJIOTBI, COMH;

* K/1acCcH(ULIMPOBaTh OKCH/bl ¥ OCHOBaHUS M0 CBOMCTBAM, KMCJIOThI U COJIY TI0 COCTaBY;

* MI0/Tb30BaThCS 1a00PAaTOPHBIM 000PYZ0BaHIEM M XMMHUUECKOM TTOCYAO0M;

* IPOBOJUTH HEC/IOKHBIE XMUMHUUeCKUe OTbIThI U HabJIrofieHus 3a U3MeHeHUsIMU CBOWMCTB
BeIL[eCTB B TIPOLIeCCe KX TpeBpallleHuid; COOMI0AaTh TpaBu/ia TEXHUKH 0e301acHOCTH TPy
TIpOBe/leHUU Hab/MI/IeHr U OTIBITOB;

* pas/Myarb SKCIIepUMeHTa/IbHO KUCIOTHI U LE/I04H, T10/1b3ysCh NHAUKAaTOPaMU; 0CO3HAaBaThb
HeobX0UMOCTh CoO/IoIeHNst Mep 6e30TacHOCTH NpU 00palljeHUH ¢ KUC/IOTaMU U I1ie/i0uaMu.

* pacKpbIBaTh CMBIC/I [TepUOUYeCKOro 3akoHa /1. V1. Menpesneesa;

* OMMCBIBATh U XapaKTepu30BaTh Tab/MMUHYH0 (GOpMy repuouueckoil CUCTeMbl XUMHAYe CKUX
3/IeMEeHTOB;

* XapaKTepu30BaTh COCTaB aTOMHBIX si/lep U paclipefie/ieHre Yuciia 3/1eKTPOHOB I10 3/IeKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX 3/IeMeHTOB MaJlbIX NIePUOZI0B NIepUOJUYEeCKOM CUCTEMBI, a TaKKe
KaJvisl ¥ KaJlbLius;

* pasMyarb BU/bI XUMAYECKOW CBS3U: NOHHYIO, KOBAJIEHTHYIO MOJIIPHYH0, KOBaJIeHTHYHO
HeTIOJIIPHYIO U MeTa/l/INYeCKyto;

* 1300pakaTh 3/IEKTPOHHO-MOHHBIE (POPMYJIbI BelleCTB, 00pa30BaHHBIX XUMUUECKIUMH CBSI3SIMU
pasHoro BUza;

* BBISIB/ISITh 3aBUCHMMOCTb CBOWCTB BeLeCTB OT CTPOeHUs] UX KPUCTA/I/IMYeCKUX PelléTOK:
VIOHHBIX, aTOMHbIX, MOJIEKYJISIPHBIX, MeTa/l/IN4YeCKHUX;

* XapaKTepu30BaTb XMMUUeCKHe 37IeMeHThI U UX COeIMHEeHMSI Ha OCHOBE TOJI0KEeHHs 3/IeMeHTOB
B TIepUOMUECKOl crcTeMe U 0COO@HHOCTeN CTPOeHUs UX aTOMOB;

* XapaKTepu30BaTh HAyYHOe ¥ MUPOBO33peHUeCKOe 3HaueHue IepruoguiecKoro 3aKkoHa U
TIepUoINueCKOl CUCTeMbl XUMUUeCKUX 31eMeHTOB /1. V. MeHfesieeBa; ¢ 0ObSCHSTh CyTh
XUMHYECKUX TIPOLIeCCOB U UX NMPUHLMINA/IBHOE OT/INYKeE OT (PU3MUeCKHUX;

* Ha3bIBaTh MPH3HAKU U yCJIOBUS IPOTEKaHUS] XUMUYECKUX peakLni;

* yCTaHaB/IMBaTh NPHYHA/IEKHOCTh XMMUUECKOU peakliiy K ONpeZle/IEHHOMY TUITY 110 OLHOMY U3
K/IaCCU(PMKAL[MOHHBIX NTPU3HAKOB: 1) [0 UMC/TY M COCTaBy UCXOJHBIX BEIeCTB U MPOAYKTOB
peakiuu (peakiuy CoeJUHEHHs], Pa3/IoyKeHHs1, 3aMellieHHst ¥ 0OMeHa); 2) TI0 BbIZe/IeHUIO WTH
TIOIVIOLLIEHUIO TETIOTHI (peakLvy 5K30TepMUYeCcKre U SHJ0TepMUYeCcKre); 3) 10 N3MEeHeHHI0
CTelleHel OKMCJ/IeHUSI XMMUUYeCKUX 3/1IEMeHTOB (peakLMi OKHUCIUTe/IbHO-BOCCTaHOBUTE/IbHbIE);
4) o obpaTuMocTH Tiporjecca (peakiy obpaTtrMblie ¥ HeoOpaTUMBIe);

* COCTaB/ISITh YPaBHEHUs IeKTPOJIMTUYECKOM AUCCOLMALIMNA KUCIOT, 11le/I0Yel, CoJlel; NoHbIe U
COKpallléHHbIe MOHHbIE YpaBHEHUs peakivii 00MeHa; ypaBHEHUsI OKUC/IUTe/TbHO-



BOCCTAHOBUTE/IbHBIX peakLii;

* POrHO3UPOBATh MPOJYKTHI XMMUUYECKUX pPeakLyii 1o ¢hopMysiam/Ha3BaHUSIM UCXOJHBIX
BelLleCTB; OTpe/ie/IiTh UCXO/Hble BelljeCTBa Mo (hopMysiaM/Ha3BaHUSIM MPOAYKTOB peakLivy;

* COCTaBJISITh YPaBHEHUSI peaKi[vii, COOTBETCTBYIOIIUX MOC/Ie[0BaTe/TbHOCTH («LIeTIOUKe»)
npeBpalljeH’id HeopraHMUeCKrX BelleCTB pa3/InYHbIX K/IacCOB;

* BBISIB/ISATh B MpOLIeCCe 3KCIeprMeHTa MpU3HaKU, CBU/IeTe/IbCTBYIOLIME O TIPOTeKaHU!
XUMHYECKOM peaklvu;

* IPUTOTOBJ/IATH PAaCTBOPKI C OTpe/ie/IEHHON MacCOBOM [l0/1el paCTBOPEHHOTO BelleCTBa;

* orpe/ie/ISiTh XapaKTep Cpe/ibl BOAHBIX PACTBOPOB KUCJ/IOT U 11je/ioueid 10 U3MeHEeHHI0 OKpacKu
VH/IMKaTOPOB;

* IPOBOJUTH KaueCTBEHHbIe peakliy, MOATBePKAtol1e Haluuue B BOJHbIX pacTBOpax
BeIlleCTB OT/e/TbHbIX HOHOB

* ompe/ie/sTh IPUHA/JIE)KHOCTh HEOPraHMUeCKUX BelleCTB K OJHOMY W3 M3yUeHHbIX
K/IaCCOB/TPYIIM: MeTaslTbl U HeMeTasl/lbl, OKCH/Ibl, OCHOBaHUsl, KUCJIOTBI, COJTH;

* COCTaBJ/ISAITh (POPMYJIbI BELLIECTB I10 UX Ha3BaHUSM;

* oTpe/ie/ISiTh BaJIeHTHOCTh U CTerleHb OKUC/IeHHUs 3/IEMEHTOB B BellleCTBax;

* COCTaBJ/IATh (POPMYJIbI HEOPraHWYeCKUX COeIMHeHU M0 BaZIleHTHOCTSIM U CTereHsIM OKUC/IeHHUs
3JIEMEHTOB, a TaK)Ke 3apsiJilaM NOHOB, YKa3aHHbIM B TabJiulle paCTBOPUMOCTH KMCJIOT, OCHOBAHHUH
U COJIel;

* 00BSICHATH 3aKOHOMEPHOCTU M3MeHeHHUs1 (U3NYeCKUX U XMMUYeCKUX CBOWMCTB MPOCTBIX
BeleCTB (MeTa/IoB M HEMEeTAJIZIOB) U UX BBICIINX OKCHZOB, 00pPa30BaHHBIX 3/IeMEeHTaMHU
BTOPOTO Y TPEThEro Mepro/ioB;

* Ha3bIBaTh OOIIMe XUMHUUECKHe CBOMCTBA, XapaKTepHbIe /7SI TPYTII OKCH/IOB: KUCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIe XUMHUUeCKHe CBOWCTBA, XapaKTepHbIe [/ KaKI0T0 13 KI1acCoB
HeopraHWYeCKUX BellleCTB: KUCJIOT, 0CHOBaHUM, COJIeH;

* IPUBOZIMTH NPUMepPbl PeakLvi, MoATBep KJatoINX XUMUUeCKre CBOMCTBA HeOpraH|uue CKUx
BeIlleCTB: OKCHZIOB, KUCJIOT, OCHOBAHHUH U COJel;

* orpe/ie/iSTh BellleCTBO-OKUC/IUTE/Ib U BellleCTBO-BOCCTAHOBUTE/Ib B OKHUC/IUTE/IBHO-
BOCCTAHOBUTE/IbHBIX PeaKLUsiX;

* COCTaBJISITh OKUC/TUTE/IbHO-BOCCTAHOBUTE IBHBIN OasiaHC (717151 N3yUeHHBIX PeaKI|ii) 1o
TIpe/I/IoyKeHHbIM CXeMaM peaKLIvi;

* IPOBOZIUTH 7TaD0PaTOPHBIE OTIBITHI, TIOATBEPXKIAOLIFE XUMHIUECKHe CBONHCTBA OCHOBHBIX
KJIaCCOB HEOPraHUUeCKUX BellecTB.

BBINMyCKHUK MO/Ty4YXT BO3MOXKHOCTh HAYUUThCS:

* rpaMOTHO 00palIaTHCS C BellleCTBaMU B IOBCeJHEBHOM >KH3HU;

* 0CO3HaBaTh HEOOXOAMMOCTE COOMIOZIeHNS TIPAaBH/T KOTIOTHYeCKH Oe3011acHOTO TIOBe/[eHNs B
OKpy>Katolllel TIPUPO/IHOM cpejie;

* IOHUMATh CMBIC/T K HeOOX0AUMOCTE COO/TIO/IeHNsT TIPe/ITTCAaHIM, TIpe/jjlaraeMbIX B
WHCTPYKLMSIX T10 UCTIOb30BaHUIO JIeKapCTB, CPe/ICTB ObITOBOM XUMUU U [Ip.;

*  WCMOMb30BaTh  MPUOOpPETEHHbIE  K/IIOUeBble ~ KOMIIETEHTHOCTH  TIPM  BBINIOJHEHUH
MCCJIe/I0BaTeIbCKUX TPOEKTOB T0 M3yUeHHUI0 CBOMCTB, CTIOCODOOB IMO/TyueHUs U pacrio3HaBaHUsI
BellleCTB;

* pa3BUBaTh KOMMYHHUKAaTHBHYI0 KOMITETEHTHOCTb, UCII0/Ib3Yysl CPeZCTBA YCTHON U MMChbMEeHHOU
KOMMYHUKALY TIpH paboTe ¢ TeKCTaMy yueOHHKA U IOTIO/THUTEeTbHOM JINTePaTypPOH,
CMpPaBOYHBIMU TabMLIaMU, TIPOSIB/ISATE TOTOBHOCTD K YBa)KEHUIO MHOW TOUKU 3peHUs TIpU
00CY>KIeHUY Pe3y/IbTaTOB BBIMTOJTHEHHOU paboThI;

* 00BEKTHBHO OL|eHMBaTh MH(OPMALIMIO O BellleCTBaX M XMMHUUeCKUX MpoLieccaxX, KpUTHYeCKU
OTHOCHTBCS K TICeBA0HAyUYHOW WH(OPMAaIH, He[oOPOCOBECTHOU pekiamMe, KacaroIlencst
WICTI0/Ib30BaHMsl Pa3/InYHbIX BelleCTB.

* 0CO3HaBaTh 3HaUeHUe TeOpeTUUYeCKUX 3HaHUM [j1s1 IPaKTUUeCKOW JieITelIbHOCTU Ye/lOBeKa;

* OMUCBIBATh U3yUeHHbIe 00bEKThI KaK CUCTEMBI, TIPUMeHSIsI JIOTUKY CUCTeMHOT0 aHa/in3a;



* IPUMEHSTH 3HAHUSI O 3aKOHOMEPHOCTSIX [TePUOANYEeCKOU CUCTEMbI XMMUUYECKUX 3JIEMEHTOB [IJIs1
00bsICHEeHUs U TIpe/IBU/IeHHsI CBOWCTB KOHKPETHBIX BellleCTB;

* pa3BuBaTh MH(OPMALMOHHYIO KOMIIETEHTHOCTb TIOCPEACTBOM yIyOsieHus: 3HaHUI 00 UCTOprn
CTaHOB/IEHUS] XUMUYECKOM HayKu, eé OCHOBHBIX [TOHSITUM, TePUOANUYECKOTO 3aKOHA KaK OZJHOTO
Y3 BXKHEUILVX 3aKOHOB MPHPOZABI, a TAK)XKe O COBPEMEHHBIX JOCTKEHUSIX HAyKW U TEXHUKU.

* COCTaBJIATh MOJIEKYJISIPHBIE U [T0JIHbIe MOHHbIe YPaBHEHUS 10 COKPALLEHHBIM MOHHBIM
YPaBHEHUsIM;

* IPUBOJUTH MPUMeEPbI peakLvii, MOATBEPKAI0IINX CyLeCTBOBaHNE B3aUMOCBS3U MEXY
OCHOBHBIMHM KJIaCCaMy HeOpraHW4YeCKUX BellleCTs;

* IPOTHO3UPOBaTh pe3y/bTaThbl BO3JIEMCTBUS pa3/MUHbIX (DAKTOPOB Ha U3MEHEHKe CKOPOCTH
XUMHYECKOM peaklvu;

* IPOTHO3UPOBaTh pe3y/bTaThl BO3JIEMCTBUS pa3/MUHbIX (DAKTOPOB Ha CMeLljeHHe XMMUYeCKOro
PaBHOBECHS.

* IPOTHO3MPOBaTh XMMUYECKHE CBOKCTBA BeIleCTB Ha OCHOBE UX COCTaBa U CTPOEHMUS;

* IPOTHO3MPOBATh CITIOCOOHOCTH BellleCTBa MPOSIBISTH OKUC/INTETbHbIE UM BOCCTAaHOBUTE/TbHbIE
CBOWCTBA C YYETOM CTelleHel OKMC/IeHUS 3/IEMEHTOB, BXOJSIUX B €r0 COCTaB;

* BBISIB/ISITh CyllleCTBOBaHHE T'eHeTUYeCKOM B3aMMOCBSI3U MeXK/y BellleCTBaMM B PSIZlY: IIPOCTOe
Bell[eCTBO — OKCUJ, — TUJPOKCHUJ, — COJlb;

* OpPraHu30BbIBaTh, IPOBOUTH YUYeHUUeCKHe NTPOEKTHI 110 MCC/Ie[,0BaHHIO0 CBOMCTB BellleCTB,
VIMEIOLLIMX Ba)KHOE MPaKTUYeCKoe 3HaueHue.

Beenenvie. [ToBTOpeHre 0CHOBHBIX BOMIPOCOB Kypca xumuu 8 kiacc.Ob1ijas

XapaKTepUCTHKAa XMMUUECKUX 3/IeMEeHTOB U XMMHUUeCKUX peakiuii. [lepuoauueckuii

3aKkoH U [Tepuoguyeckas crucrema xumuueckux 3nemeHToB .M. MenzeneeBa (10u)

OO611ast XxapaKTepuCTHKa XUMUUeCKUX 37IeMeHTOB U XUMUUeCKUX peakluid. [leproanyeckuii
3aKkoH U [Tepuoguyeckas cucrema xumuueckux nemeHToB [. 1. Mengeneesa (10 u)
XapakTepuCTHKa 3/1eMeHTa I10 ero MoJjioykeHuto B [leproguyeckoit cucteMe XUMHUUeCKUX
snemeHTOB [I. 1. MenpieneeBa. CBoMCTBa OKCH0B, KMCJIOT, OCHOBaHUM U COJIeH B CBeTe TEOPUU
3/1eKTPO/IMTUUE CKOU JUCCOLIMALU U OKHUC/IEHUSI-BOCCTaHOBIIEHHSI.

[ToHsTHE O MepexoHbIX 31eMeHTaxX. AM(pOTepHOCTh. [eHeTHUeCKUI psiJ| IepexoHOro
J/IeMeHTa.

[Tepropnuecknii 3akoH U [lepuopnueckas cucrTema XUMHUYeCKUX 31eMeHToB []. U.
Menpeneesa.

XuMuyeckasi OpraHv3alyst )XKUBOU U HeXXUBOW NIPUPO/bl. XMMHUYECKUM COCTaB pa, MaHTUU U
3eMHOM KOpbl. XMMHUUEeCKHe 3JIeMeHThI B K/IeTKax ’KMBbIX OpraHu3smMoB. Makpo- 1
MUKPO3/IeMeHTBI.

O600111eHre cBejleHUI 0 XMMHUYeCKUX peakuusix. Knaccrudukaiys XuMruueckKux peakiuii 1o
Pa3IMUYHBIM MPHU3HAKaM: «4YHMC/I0 U COCTaB pearvpyromyx U 00pa3yroLuxcs BeIecTB»,
«TerioBou 3pdekT», «HarpapieHnue», «M3MeHeHre CTerieHel OKHUCIeHUsI 3/IEMEHTOB,
00pa3yIrX pearupyolye BelecTBa», «fasa», «MCIoIb30BaHUe KaTalnu3aTopar.

[ToHATHE O CKOPOCTH XMMHYECKOM peak . PaKTophl, BAUSIOIIME HA CKOPDOCTh XMMHUUeCKUX
peakuuii. Karanusarops! 1 Katamm3. THrHOUTOpEL. AHTHOKCHAHTHI.

JeMoHcTpaLuu.

Pasnuuneie ¢popmel Tabmunpl 1. . MeHzeneeBa. Mogen aToMoB 371eMeHTOB 1—3-10
nepuozioB. Mojienb CTpoeHHtst 3eMHOT0 11apa (MorepeyvHsblii paspes). 3aBUCMMOCTb CKOPOCTH
XMMHWUYeCKOU peakliiy OT NIPUPO/bl Pearnpyrolyx BeleCTB. 3aBUCUMOCTb CKOPOCTH
XMMHUUECKOM peakliiy OT KOHLIEHTPALlUM pearvpyroLyx BelecTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOM peakljuM OT IUIOLad COTIPUKOCHOBEHUSI pearupyroliyx BellecTB («KUTISALMNA
CJI0M»). XUMUYECKOM peakLJuM OT TeMIlepaTypbl pearpyoliyx BellecTB. [OMOreHHbIN 1
reTeporeHHbIN KaTaan3bl. PepMeHTaTUBHBIN KaTtamm3. IHrubupoBaHme.

JlabopaTopHbIe OMbITHI.

1. ITonyueHrie rUAPOKCH/IA LIMHKA U UCC/IeJlOBaHKe ero CBOMCTB. 2.MozenrpoBaHue OCTPOEeHUSs
[Tepuogrueckoit cuCTeMbl XUMHUUYeCcKUX 1eMeHTOB [1. V1. MeHieneeBa. 3. 3amellieHue >Kejie30M



Mezu B pacTBope cynbgara Mesau (II). 4. 3aBUCMMOCTb CKOPOCTH XMUMHUYECKOW peakLiiy OT
MIPUPO/bl pearvpyroLuX BeleCTB Ha MpUMepe B3auMOZeMCTBUS KUC/IOT C MeTalJlaMHU.

5. 3aBUCHMOCTb CKOPOCTY XUMHAYECKOW Peakl|uu OT KOHL|eHTpaly pearupyrolux BelecTs Ha
NpYMepe B3auMO/IeHCTBUS [JUHKA C COJISTHOM KMC/IOTOM pa3/InyHOM KOHL|eHTPaLUH.

6. 3aBUCMMOCTb CKOPOCTHA XMMHWUECKOU peakLiiy OT IUIOLIay CONTPUKOCHOBEHUS pearupyroimx
BellecTB. 7. Mo/ienMpoBaHUe «KHUITSILLEro C/10s1». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYeCKOH
peakLuM OT TeMIlepaTypbl pearMpyrolyX BellleCTB Ha IIpUMepe B3auMO/IeHMCTBUS OKCH/ia Meiv
(IT) c pacTBOpOM CepHOI KUC/IOTHI pa3IUYHOW TemrepaTypsl. 9. Pa3noxkeHue nepokcuja
BOJIOPO/Ia C MoMoIIbio okcua Maprania (IV) u karanasel. 10. O6Hapy)keHue KaTanasbl B
HEeKOTOPBIX MULLEBBIX MPoAyKTax. 11. IHrubupoBaHue B3auMOZelCTBUS KUCJIOT C MeTa/ljlaMU
YPOTPOIUHOM.

Tema 1. IToBTOpeHue Kypca xumuu 8 kiacca. [Tepuoguueckuii 3akoH. (12 u)

XapakTepyucTHKa XUMMWUECKOro sjeMeHTa 1o ero mnosnoxkeHdto B [ICX3. Knaccudukanms
HEOpPraHWYeCKUX COeJUHeHWH. XUMHYeCKue CBOMCTBA OKCH/OB, OCHOBaHWM, KUCJIOT, COJIeH.
OKHCUTe/TbHO-BOCCTAaHOBUTE/TbHBIE peaklyH. Peakiny MoHHOTO 06MeHa.AMGoTepHbIe OKCHJBI 1
rupokcupl.  [lepyuoguueckuii 3akOH M MepyuojyyecKasl cUucTeMa XUMHYECKUX 3yeMeHToB [I.U.
MenpeeeBa.

Tema 2. Metaibl. (18 u.)

[Tonoxenne metasuioB B Ileprosrueckor cucteMe xumuueckux ieMeHTos /1. V1. Menpeneesa.
MeTaninueckasi KpUCTa/uInyeckast pellieTka U MeTasyindyeckasi XuMrudeckast cBsizb. OOrue
¢usnyeckue cBoiictBa MetasioB. CriziaBbl, UX CBOMCTBA U 3HaUeHUe. XMMHUUeCKHe CBOMCTBA
MeTaJlJIOB KaK BOCCTAHOBUTEJ/IEH, a TAK)Ke B CBETe MX I0JIOKEHUS B 3/IEKTPOXUMUUECKOM PSIY
HarpspkeHUi MeTasuioB. Kopposust MeTasioB 1 criocobbl 60pb0bI € Heil. MeTasuibl B IPHPOZE.
OO6111e criocobbl UX MOTYYeHHsI.

OO6rmast XapaKTepHUCTHKA I1IeJI0YHbIX MeTaJl/IoB.

MeTtasisl B ipupoge. O6imue criocobsl ux nonyyenusi. CTpoeHre aroMoB. Ll]enouHblie MeTasuib
— IIPOCTHIe BelllecTBa. BakHeullre coejJuHEHUs 11{e/IOYHBIX MeTaslJIOB — OKCHJbI, THJIPOKCH/BI
Y conu (X/1I0puAbl, KapboHaThkl, Cybgarhl, HUTPAThI), UX CBOMCTBA U MPUMeHeHHe B HapOJHOM
xo3siiicTBe. KanuitHble yz00peHus.

OO0111ast XxapaKTepUCTHKa 3/IEMEeHTOB I7IaBHOM MoArpymb! 11 rpymmsi.

Crpoenue atomoB. IllesouHO3eMenbHBIE MeTalIbl — IIPOCThIE BelljeCTBa. BaxxHelme
COeMHEeHUS 11{e/IOUHO3eMeNbHbIX MeTa/llIOB — OKCH/Ibl, TUIPOKCU/IbI U COTH (XJIOPUJbI,
KapOOHaThI, HUTPAThI, CyIb(atel, pocdarel), UX CBOMCTBA U TPUMEHEHNEe B HAPOAHOM
XO035I1CTBe.

AJroMUHU.

CrpoeHue atoma, (pr3nuecKrie U XUMHAYECKHe CBOMCTBA MPOCTOro BeljecTBa. CoejHEeHUS
aIFOMUHUS — OKCUJ, U TUJPOKCH]], UX aM(POTepHbI XapakTep. BakHeli1lye oy antOMUHUS.
[IprMeHeHVe amIOMUHUS U €T0 COeJUHEHU.

Kerneso.

CrpoeHue atoma, (pr3nuecKrie U XUMHAYECKHe CBOMCTBA MPOCTOrO BelljecTBa. [ eHeTHUeckue
paabl Fe+2 u Fe+3 .

BakHeiiiuve conu >kene3a. 3HaueHue >kere3a U ero CoeJUHeHUM Ji/1s1 MPUPO/bl U HAPOJHOTO
XO35MCTBa.

JeMoHCcTpaLumu.

OO6pas3Libl 1MeI0YHBIX U IIe/I0UHO03eMe/TbHbIX MeTaiioB. O6pasibl criaBoB. B3anmoseiictere
HaTpus, JINTUS U KalbLYs C BOJOU. B3aumogelicTBYe HaTpysl ¥ MarHusi C KUCI0POZOM.
B3aumogeiicTBre MeTasioB ¢ HeMeTasuiaMu. [TonyueHue ruapokcuoB xxenesa (11) u (II1).
JlabopaTopHbIe OMbITHI.

12. B3aumogelcTBre paCTBOPOB KMCJIOT U COel ¢ MeTauiaMu. 13. O3HaKoM/IeHue C pyfiaMy
ene3a. 14. OkpalvBaHye TJIaMeHH COJISIMM 11{e/IOYHbIX MeTasuioB. 15. B3aumogeiicteue
KasibLys ¢ Bogou. 16.ITonyuenre ruipokcuza Kaablus U UCCIeJOBaHre ero CBOMCTB. 17.
[TonmyueHue rUApPOKCHA aTFOMUHUS U UCCeJoBaHUe ero cBOKCTB. 18. B3auMogelicTBue xenesa



¢ consiHou kucaorou. 19. Tlonyuenue ruapokcros xese3sa (1) u (II1) u u3yyeHre Ux CBOMCTB .
Tema 3. Hemetanel (28 u)

OO6rmast XxapakKTepruCTHKa HeMeTaJlJIOB: TTo/ioykeHre B [leproanyeckoli cructeMe XUMUYe CKUX
snemenToB [1. V. MeH/ienieeBa,0c06€HHOCTH CTPOEHUSI aTOMOB, 3/1IeKTPOOTpULIaTeTbHOCTE (D0)
KakMepa «HeMeTa/JIMYHOCTU», psaf, D0. Kpucraniiueckoe CTpoeHHe HeMeTas/llIoB — IPOCTBIX
BewecTB. Aynorponusi. dusnueckue cBolicTBa HeMeTa/lI0B. OTHOCUTETBHOCTb MOHSITUM
«MeTa/luI» U «KHeMeTaJlul».

Bopgopog.

[Tonoxxenne Bogopoza B [lepronnueckor cucteme xXumuueckux 3eMeHToB 1. VI. MeHeneeBa.
CrpoeHue atroma 1 MoJjieKysbl. Pr3nueckre U XMMUUeCKUe CBOMCTBA BOAOPOAA, ero MosyyeHue
Yl IPYMEeHeHMe.

Bopa.

CrpoeHnue monekysnbl. BogopogHas xumuyeckas cBsisb. @Usnyeckue CBOWCTBA BOAbL. AHOMaIUU
CBOMCTB Boibl. ['MipodubHbIe U THAPOPOOHLIe BelllecTBa. XMMHUYeCKHe CBOMCTBA BOABI.
KpyroBopot Bozibl B ipupozie. Bogoounctka. Aspatys Bofbl. BbITOBbIe (DUIBTPHI.
MuHepasnbHble BoJbl. [IUCTU//IMPOBaHHAs BOJia, ee M0/lyuyeHre U IPUMeHeHHe.

OO6rmasi XapaKTepHUCTUKA TalloTeHOB.

CrpoeHnue atroMoB. IIpocThie BeljecTBa U OCHOBHbIE COeJUHEHUSI ra/loreHOB, MX CBOMCTBA.
Kparkue cBesienusi o xope, 6pome, ¢rope 1 fioze. IIprMeHeHe rajioreHOB U UX COeAUHEHUH B
HapO/IHOM XO035MCTBe.

Cepa.

CTpoeHue aToMa, a/UIOTPOIIKSI, CBOMCTBA U NMpUMeHeHHe pombuyeckoii cepbl. Okcuzbl cepbl (IV)
u (VI), nx nonyuyenue, CBOUCTBa U prMeHeHre. CepHast KMCJ/IOTA U ee COJIY, UX IIPUMeHeHNe B
Hapo/IHOM Xo03sicTBe. [Ipor3BOACTBO CEPHOM KUC/IOTHI.

A3oT.

CTpoeHue aToMa 1 MOJIEKY/Ibl, CBOMCTBA MPOCTOrO BelllecTBa. AMMUaK, CTPOeHUe, CBOMCTBA,
nojiyueHue U npumeHeHre. Comy aMMOHUS, UX CBOMCTBA U puMeHeHne. Okcuzbl asora (I11) u
av).

A30THast KACJI0Ta, ee CBOMCTBA U NpUMeHeHre. HUTpaThl 1 HUTPUTHI, MPobeMa UX COfieprKaHust
B CeJIbCKOXO03SIICTBeHHOM MPOAYKLMHU. A30THbIe ya00peHus.

docdop.

CTpoeHue aToMa, a/UIOTPOIIHSI, CBOMCTBA 6enoro 1 KpacHoro ¢ocdopa, ux puMeHeHuUe.
OcHoBHble coeinHeHUs: okcug, dpocdopa (V) u oprodocdopHas kKUcaoTa, pocdarsl.
docdopHbie yrobpeHusi.

Yrnepog.

CTpoeHue atoMa, a/yIoTpoOMNys, CBOMCTBA MoAW(pUKaLMi, mpuMeHeHre. Okcupl yrinepoga (II) u
(IV), ux cBoticTBa u ipuMeHeHre. KapOoHAThI: KasbLIUT, CO/Ia, MTOTAIll, UX 3HaUeHHe B TIPUPOJIe
Y )KU3HU UesioBeKa.

Kpemuuii.

CTpoeHue aToMa, KpUCTa/l/TIMUeCKMI KDEMHHUM, ero CBOMCTBA U puMeHeHne. OKCU, KpeMHUSs
(IV), ero npupozHbie pa3HOBUAHOCTH. CHUMMKaThl. 3HaU€HHe COeMHEHUM KPEMHUS B )KUBOU U
He>XUBoM nipupoge. [ToHsATHe 0 CMIMKATHOW MPOMBILLIZIEHHO CTH.

JeMoHcTpanuu.

OG6pa3tibl raoreHoB — MPOCTHIX BelllecTB. B3aumogelicTBIe rajioreHOB C HaTpUeM, C
ayoMUHKEeM. BriTecHeHHe X/10poM Opoma WM 1oja U3 pacTBOPOB MX coselt. B3aumopeiicTeue
cepbl C MeTa/ulaMH, BOJOPOJOM U KUCI0POZAOM. B3anMo/ielicTBre KOHLIEHTPHPOBAHHOM a30THOU
KHCJIOTHI € MeZibto. [lorioleHne yriieM pacTBOPeHHBIX BellleCTB WM ra3oB. BoccraHoBieHue
Me[Iu U3 ee OKcHZia yriiemM. O6pasiibl TPUPOAHBIX COeIMHEHUI XJiopa, cepsl, hocdopa, yrieposa,
kpeMHMst. OOpa3ibl Ba)KHEUIINX 715 HAPOJHOTO XO3sIHCTBa Cy/Ib(haToB, HUTPATOB, KapOOHATOB,
docdaro. O6pa3LIbl CTeK/Ia, KEPAMUKH, [leMeHTa.

JlabopaTopHbIe OMBITHI.

20. [TonyueHue u pacrio3HaBaHve Bogopoga. 21. MicciemoBaHre TOBEpXHOCTHOTO HATSKEHUST



BO/bL. 22.PacTBOpeHUe nepMaHraHaTa Kajius Wiv MeJHOro Kyrnopoca B Boge. 23. I'uaparanus
06e3BokeHHOTO cynbdara Meau (II). 24. M3roToBieHure TUTICOBOTO OTTIeyaTka. 25.
O3HakoMJIeHHe C KoJyIeKIel ObITOBbIX (GHIbTpoB. 26. O3HaKOMJIEHHEe C COCTaBOM
MUHepaJbHOW BOAbl. 27. KauecTBeHHast peakLjusi Ha rajnoreHd-uoHel. 28. [lonyuenue u
pacrio3HaBaHye Kucinopoga. 29. 'opeHue cepbl Ha Bo3gyxe U B kuciaopoge. 30.CsolicTBa
pa3baBieHHOM cepHOM KUCIOTHI. 31. 3yueHue cBOMCTB aMMuaka. 32. Pacrio3HaBaHue cosieit
ammoHus1. 33. CBoiicTBa pa3baBieHHOM a30THOM KUCIOTHI. 34. B3anmopeticTBue
KOHLIEeHTPUPOBAHHOM a30THOM KUC/IOTHI C Mebto. 35. [opeHue docdopa Ha BO3ayxe U B
kucnopoze. 36. PacriosHaBanue gocdaros. 37. [openue yris B kuciopoge. 38. [TonyueHue
YTOJILHOM KMCJIOTHI M U3ydeHue ee cBOUCTB. 39. [Tepexo KapboHaToB B rufipokapboHarsI.40.
Pasnoxxenue rugpokapbonara Harpusi. 41. [TomydyeHne KpeMHEBO# KUCIOTHI M M3yUeHHe ee
CBOWCTB.

Tema 4. O60011jeHMe 3HAHUI 110 XUMHU 3a KyPC OCHOBHOM IIKO/bI. [ToArOTOBKA K
rocyJapCTBeHHOW UTOroBoM artectaruu (1049)

[Tepropnuecknii 3akoH U [lepuopnueckas cucrtema XUMHU4eCKux 31eMeHTOB /1. V1. MenpesneeBa.
@du3nUeCcKuii CMbIC MOPSJKOBOrO HOMepa /1eMeHTa, HOMePOB Nepro/ia Y TPYIIIIbI.
3aKOHOMEpPHOCTH U3MEHEHUs] CBOMCTB 3JIEeMEHTOB U UX COeJJMHeHUM B I1epruojax v rpyrax B
CBeTe Ipe/iCTaB/IeHN 0 CTPOEHUU aTOMOB 3/1IEMEHTOB. 3HaueHue Neprojuueckoro 3akoHa.
Bupl XMuMHUeCKUX CBA3eU U TUIbl KPUCTA/IJIMYECKUX pelleToK. B3auMoCBs3b CTpoeHus U
CBOWCTB BeLL|eCTB.

Knaccudukaims xuMuueckux peakLidid 1o pa3/MuHbIM IIpH3HaKaM (YMCJIO U COCTaB
pearupyroliux 1 00pa3yroLUXCs Bell|eCTB; HalMuue rpaHullbl paszesna §as; TerioBoi 3Qdexr;
V3MEeHeHMe CTelleHel OKUCJ/IeHUs] aTOMOB; UCII0/Ib30BaHue KaTauivu3aropa; Harpas/eHne
niporekanusi). CKOpOCTb XUMHUUECKUX peakiuii U ¢aKTopbl, BAUsOLMe Ha Hee. OBpaTUMOCTh
XUMHUYeCKUX PeakL|id ¥ CrioCcoObI CMeIIeHUs] XMMHUYeCKOT0 PAaBHOBECHSI.

[IpocTele 1 cnoXHbIe BelllecTBa. MeTtasibl U HeMeTaslibl. ['eHeTHUYeCKUe psifibl MeTaslla,
HeMeTaslla U IepexofHoro Merasuna. OKCUzpbl ¥ THAPOKCUABI (OCHOBaHUS, KUCJIOTHI,
amdoTepHbIe TUAPOKCUBI), conu. VX cocTas, Knaccudukaiys 1 o01ye XuMUuuecKrie CBONCTBA B
CBeTe TeOpUH 3JIeKTPOIMTUYECKOU JUCCOLAALMU U OKUCIUTE/IbHO-BOCCTaHOBUTE/IBHOTO
TrpoLecca.

I[II.TEMATNYECKOE IVIAHMPOBAHHNE

8kracc

HaumMeHnoBanue pa3zena, TeMbl | KoiuecTBo N3 Hux
yacoB (Bcero) KOHTPOJIbHBIX YaCOB

Brenenue 6 3auéT

ATOMBI XUMUUYECKUX 3/1IEMEHTOB | 12 1

IIpocTsle BelljecTBa 9 1

CoearHeHUs XUMHUeCcKuXx | 16 1

3/IeMEeHTOB

W3meHeHus, mipoucxopsimue c|12 1

BellleCTBaMU

ITpaktukym Ne 1. ITpocrenmme |5

orepayuu C

BellleCTBaMH

PactBopenue. PactBOpEL. | 26 2

CaoiicTBa pacTBOpPOB

3JIEKTPOJIUTOB




[Mpaktukym Ne 2 CgoiicTBa |4

3JIeKTPOJIMTOB

[ToBTOpEHVE 12

9 Kknacc.

HaumeHnoBaHue pa3zena, TeMbl | KoiyecTBo N3 Hux
yacoB (Bcero) KOHTPOJ/IbHBIX

4yacoB

[ToBTOpeHve Kypca  xumuu |12 1

8knacc. [leproanueckuii 3aK0H.

Mertanbl 18 1

Hewmetasnibl 28 1

O060061eHre 3HaHUK 110 XUMHH | 10 1

3a KypC OCHOBHOU
mkosel. ITogrotoBka K 'MA




