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IHosicHUTEeIbHAs 32ANMCKA
Pabouast mporpamma mo yue6HOMY mpenMery «Xumus» st 11 kimaccoB pa3paboTaHa Ha OCHOBE
CJICAYIOIIUX HOPMATUBHBIX TOKYMCHTOB!

o ®enepanbubiii 3akoH oT 29.12.2012 1 Ne 273-03 «O06 oOpa3zoBanuu B Poccuiickoi

denepauuny;

o @enepalibHbIil  TOCYJApCTBEHHBIM  00pa3oBaTelIbHBIA CTaHAAPT OCHOBHOTO  OOILEro
o0OpasoBaHuS;

o ®denepanbHBIN IEpPEUCHb YICOHUKOB (JICHCTBYIOIIHI);

e OcHoBHasi oOpaszoBaTeNbHAs TporpamMmMa OCHOBHOTO oOmiero oOpaszoBanus MBOY
«ITobemunckas COIL»;

e [lomoxxenue o paboueit mporpamme yueoHoro npeamera, kypca MbOY «llobenunckas COI»

e VYueOHBIN M1aH ocHOBHOTO obmiero oopasoBanus MbOY «llo6eaunckas COIL» Ha Texymuit
y4eOHBIH TOJ;

e TonoBoii kanenmapHelil yueOHblll Tpadpuk MBOY «llobeaunckas COIL» Tekymuil yueOHBbIH
rO/I.

[Ipu cocraBiennu paboueil mporpaMMsbl ObLIIN HCIIOIb30BaHbI CIEIYIOIINE YU€OHO-METOINYECKUE

MaTepuabl:

1. Ha ocnoBe aBtopckoit mnporpammsl O.C. ['aGpuensina, coorBetcTByromieit denepaibHOMy

['ocymapcTBeHHOMY 00pa3oBaTEIbHOMY CTaHAApTy OCHOBHOTO  o0miero oOpa3oBaHUs H

JoryineHHass MuHHCTEpCTBOM oOpaszoBanus u Hayku Poccuiickoii @eneparnuu (O.C.I'abpuensa

[Iporpamma kypca xumuu g 10-11 kimaccoB 00meo0pa3oBaTeNbHBIX — YUpPEKICHUN /

O.C.I'abpuensn).

2. O.C. TI'abpuensn Xumus. ba3zossiil ypoBenb 11 ki1.: yueOHUK — 2-€ U3A.CTepeoTUHOE, M.

Apoda

3. Mertoanyeckoe nocobue k yueoHuky O.C. I'aGpuensn 11 knacc basosslit yposens / O. C.

I"abpuensa— M.: JIpoga

4, AxmetoB M.A. KoHTposibHBIE U MPOBEPOUHBbIE pabOTHl 1Mo XUMUU 10 Kjacc K y4yeOHHMKY

O.C. I'abpuensa / M.A. AxmetoB — M.: [lpoda

Conep:xaHue B TEOPETUYECKOM M MPAKTUYECKOW 4acTH pabouell mporpaMMbl MO XUMHH IS
11 knacca He oTIMYaeTcs OT aBTOPCKOM MporpamMMbl MO MpeaMeTy «XHMHsS», TaK Kak JUls
peanuzanuu OOIT OOO mikona UMeeT HEOOX0IUMOE MaTePUATTLHO-TEXHUYECKOE 00eCcTieYeHIE

B coorBercTBUM € yueOHBIM IUITAHOM M KaJleHAapHbIM ydeOHbIM Trpadukom MBOY
«ITo6eaunckas COIL» na 2023-2024 yueOHbIif ros Ha u3yyeHnue xumuu B 11 kiacce -35 yacos, no
1 gacy B Hezxeno.

O01mas xapakTepucTuKa Kypca
JKecTkuii TUMHUT BpeMEHHU, OTBEJCHHBIN HAa N3yUYE€HHE XUMUHU HAa 0a30BOM YPOBHE, M COOTBETCTBUE
o0pa3oBaTebHOMY CTaHAAPTYy OMNPENETUIN TIHIATEIbHBIA OTOOp COAEpX)aHUS Kypca XHUMUH,
KOTOPBIN MTO3BOJIUT:
* COXpPaHUTh JIOCTATOYHO LIEJIOCTHBIM U CUCTEMHBIH KypC XMMHH, KOTOPBIA (hopMUpOBaiCs Ha
MPOTSHKEHUH JIECATKOB JIET, KAK B COBETCKOM, TaK U B POCCUICKOH IIKOJIE;
* OCBOOOJUTH KypC OT M3JHUIIHE TEOPETU3MPOBAHHOIO M CIIO)KHOIO MaTepuaina, Jjs OTpadOTKH
KOTOPOTO TpeOyeTCsl HeMalo BpEMEHHU;
®* MaKCUMAaJIBHO COKPATHUTH Ty OIIMCATCIIbHYIO YaCTh B COACP)KAHUU y‘-IC6HOI>i JAUCHUIINIMHBI, KOTOpas
HOCHT Cyry00 YacTHBIN XapaKTep U YMECTHA, CKopee, s MPOQUIBHBIX IIKOJ U KIIACCOB;
* BKJIOYHUTHh B KypC MaTepHall, CBS3aHHBI C IMOBCEIHEBHOW >XWU3HBIO YEJIOBEKa, C Oymymiei
poecCHOHATLHON ACSITeTbHOCTHIO BBIMYCKHHUKA, KOTOpas HE MMEET SIPKO BBIPAXKEHHOW CBSI3U C
XUMHEH.



MeTo0I0Tn4ecKOi OCHOBOM MOCTPOEHHsI YY4EOHOTO COIEpKaHHMsI XMMHU JJISl CPEIHEH IIKOJIBI
0a30BOro ypoBHS SIBUJIACH UJIes MHTETPUPOBAHHOTO Kypca, HO HE €CTECTBO3HAHMUS, & XUMUHU.
CtpykTypa npenjaraeMoro Kypca pemaer ase npo0iaeMbl HHTerpauy B 00ydeHun xumuu. [lepBas
— 9TO BHYTPHUIPEIMETHAs] UHTErpalus y4eOHON AUCHUIUIMHBL «XUMU». Mes Takoil uHTerpauuu
JUKTYET CIAEAYIOLIYI0 O4EPEAHOCTh U3YyUEHHS Pa3/IelIoB XMMUU: BHAYale U3y4aeTcsi OpraHndeckas
XUMHS, a 3aTeM — XuMus oOmiast. Takoe cTpyKTypupoBaHHE OOYCIOBJIEHO T€M, 4TO 0000IIeHHEe
COZiep)KaHusl TpeIMeTa IO03BOJISIET Ha 3aBepIlalonieM dTarne CGOpPMHPOBATH Y BBITYCKHUKOB
CpeIHEeH MIKOJIbI IPEICTABICHUE O XMMHUU KaK O IEJIOCTHON HayKe, MOKa3aTh €MHCTBO €€ MOHATHUH,
3aKOHOB M TEOpUI, YHUBEPCAIBHOCTh U MPUMEHUMOCTh UX KaK Uil HEOPTaHWYECKOM, Tak U IS
OpraHuyeckoil xumuu. Bropas — 3To MexXnpeaMeTHas WHTErpalus, Mo3BOJISIONIas Ha 6a3e XUMUU
O00BETUHNUTD 3HAHUSA 110 (PU3UKE, OMOJIOTHH, Teorpadun, SKOJIOTUH B €AHMHOE TIOHUMAHUE MTPUPOIH,
T. €. cQOopMHUpPOBaTH LEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHUHY OKpY)KaIoLIEero Mupa. ITO
IIO3BOJIMT CTAPIIEKJIACCHUKAM OCO3HAaTh TO, YTO 0€3 3HAHWUW 110 XMMUHU BOCIPUITHE OKPYKAIOLIETO
Mupa OyleT HEMOJHBIM W YyIIEepOHBIM, a JIOAW, HE MOJYyYMBIIME TAKUX 3HAHWUMA, MOTYT CTaTh
HEOCO3HAHHO OMACHBIMH ISl 3TOTO MHpa, TaK KAaK XWMHUYECKH HErpaMoTHOE OOpalieHue ¢
BelECTBaMH, MaTepHallaMy U MPOIecCaMy IPO3UT HeMasbIMU Oefgamu. Kpome 3THX NBYX BemyIIUX
MHTETPUPYIOLINX UJIEH, KypC peau3yeT U €llle OAHY — MHTErpaliio XMMUYECKUX 3HAHUN ¢ T'yMaHu
TapHBIMU TUCHUIUIMHAMU: UCTOPUEH, JTUTEPATypPOld, MUPOBOU XYyI0’KECTBEHHOM KyIbTypoil. IT0, B
CBOIO OU€pe/lb, [T03BOJISIET CPEACTBAMU YUEOHOT0 IIpeaMeTa oKa3aTh POjb XUMUU U B COLMAIIBHON
cdepe yenoBeYeCKO NeATeNbHOCTH, T. €. MOJHOCThI0 COOTBETCTBOBATH HUJIEsIM 00pa30BaTEILHOTO
crangapta. OcoOEHHOCTH COoJIep KaHusl OOYUeHHSI XUMUU B cpefHel (TI0JIHO#) 1MIKO0JIe 00YCIOBIICHBI
cnenu(pUKOil XUMUU KaK HAyKH M IOCTAaBJICHHbIMH LeIsiMU. OCHOBHBIMH MpoOJeMaMH XUMHUU
SBJIAIOTCSL U3YyYEHHE COCTaBa M CTPOCHHUS BEILLECTB, 3aBUCMMOCTH HX CBOWCTB OT CTPOEHUS,
MOJIyY€HUE BEIIECTB C 3aJaHHBIMU CBOMCTBAMHU, HCCIIEJJOBAHME 3aKOHOMEPHOCTEM XMUMHYECKHX
peakuuil ¥ myTed ynpaBJIEHUS UMM B LIEJSAX MOJyYEHUS BELECTB, MaTepHalioB, sHEpruu. [loaromy
B paboueill mporpaMMe IO XHMMHUU HAILIM OTPaKEHUE OCHOBHBIC COJEp)KATEIbHbIC JIHHHUM: ©
«BemecTBo» — 3HAaHHMA O COCTaBE€ M CTPOEHUU BEIIECTB, MX BaXHEHIINX (QUINYECKUX U
XMUMHUYECKHX CBOMCTBAX, OMOJIOTHYECKOM JEHCTBUM.

¢ «XUMHYECKasi peakuus» — 3HaHUS 00 YCIIOBUSX, B KOTOPBIX MpPOSBIAIOTCS XHUMHUYECKUE
CBOMCTBA BELIECTB, CIIOCO0aX yIMPaBICHHUsI XUMUYECKMMHU POIIECCaMH.

* «[IpuMeHeHue BELIECTB» — 3HAHUS M OMNbBIT MPAKTUYECKOW NEATENbHOCTU C BEIIECTBAMU,
KOTOpble Hanbojee 4acTo YMOTPeOJSAIOTCS B MOBCEAHEBHOM JKU3HH, IIMPOKO HCHONB3YIOTCS B
MIPOMBIIIJIEHHOCTH, CEJIbCKOM XO035HCTBE, Ha TPAHCIIOPTE.

* «SI3BIK XMMHMH» — CHCTEMa BaXKHEHIIMX MOHATUH XMMHUHM U TEPMHHOB, B KOTOPBIX OHHM
OTHCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKHX BEILIECTB, T. €. MX Ha3BaHUS (B TOM 4YHCIE U
TpUBHAJIbHBIE), XMMUYECKHE (DOPMYJIBI U ypaBHEHUS, a TakKe MpaBuiIa MepeBojia HHGopMalHu ¢
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMHUU U 00paTHO.

MECTO INPEJIMETA B YYEBHOM I1JTAHE

®denepanbHbIl TOCYAPCTBEHHBIN 00pa30BaTeNbHBIN CTAHAAPT MPEAyCMAaTPUBACT U3YYCHHE Kypca
XMMUU B CpeAHEH IIKOoJe KaK COCTaBHOM yacTW mpeameTHo obnactu «EcTecTBeHHOHay4HbIE
npenMetrsl». B basucHoMm ydyeOHOM IulaHe cpelHeW — IIKOJNBI XMMHS BKJIIOYEHA B pasjen
«Conepxanue, GpopMupyemMoe ydacTHUKaMH 00pa3oBaTelbHOTo mpoueccay. O0yJaromuecss MOTyT
BBIOpaTh U W3Y4YEHMsS] WM UHTETPUPOBAHHBIA KYypC €CTECTBO3HAHUS, WJIM XUMHIO, Kak Ha
6a30BOM, TaK M Ha yriIyOJeHHOM ypoBHe. Pabouast mporpamma 1o XUMHUH JUIsL CPETHETO OOIIEro
oOpa3zoBaHus Ha 0a30BOM YPOBHE COCTaBJICHA M3 pacyeTa 4acoB, YKa3aHHBIX B YYCOHOM ILIaHE
o0pa3oBaTeNbHBIX yUpeKIeHUN oOmiero odpazoBanus: mo 1 gacy B Hememo (68 3a aBa roma
oOyueHus).

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS NPEIMETA «XUMUS» B 11
KJIIACCAX
JIMYHOCTHBIE Pe3yJbTATHI 00yUeHUus



— B IICHHOCTHO-OPUEHTAIIMOHHON cdepe — 0co3HaHue POCCUICKON TpaskJaHCKOU
UJCHTUYHOCTH, TaTPUOTU3MA, YYBCTBA FOPAOCTH 32 POCCUIICKYIO XUMUYECKYIO HAayKY;

— B TpyHoBoW chepe — ecomoeéHocms K OCO3HAHHOMY BBIOOPY JanbHEHIIei
00pa30BaTeNbHON TPACKTOPUH WU TPYIOBOM IEATEIbHOCTH;

— B [M03HABATEIHHON (KOTHUTUBHOM, MHTEIICKTYaIbHOW) chepe — ymenie YIpaBIsTh CBOCH
MO3HABATENIBHON JAESITENbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K O0pa30BaHUIO, B TOM YHUCIE
caM000pa30BaHUI0, HAa MPOTSHKEHUU BCEHM >KM3HU; CO3HATENHLHOE OTHOIICHHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEUTHOW NMPpodeccuOHaIbHOM 1 0011IeCTBEHHON eI TeIbHOCTH;

— B chepe cOepexeHus 370pOBbS — HpuHAmMuUe U peanuzayusi NEHHOCTEH 370pOBOTO U
Oe3omacHoro o0Opasa >KU3HU, Henpusmue BPEAHBIX MPUBBIYEK (KypeHUs, YIOTpeOIeHUs aIKOToJIs,
HapKOTHKOB) Ha OCHOBE 3HAHMI O CBOMCTBAX HAPKOJIOTMUYECKUX U HAPKOTUYECKUX BEILIECTB.

MeTal’lpeL[MeTHbIe pPe3yJIbTaTbl oﬁyqe}mﬂ

— UCNOb306aHUe YMEHUI M HABBIKOB PAa3JIM4YHBIX BUJAOB I[IO3HABATEIbHOH AEATENBHOCTH,
IIPUMEHEHHE OCHOBHBIX METO/0B MO3HaHUS (CUCTEMHO-WH(OPMAIMOHHBIN aHaIn3, HaOIro/eHue,
U3MEpEHUe, NMPOBEJCHUE YKCIEPUMEHTA, MOJCIUPOBAHHUE, UCCIEN0BATEIbCKAs JESITEIbHOCTD) IS
M3yUYEHHs! pa3IMYHbIX CTOPOH OKpYXKaroIeil 1eHCTBUTENbHOCTH;

— @ladenue OCHOBHBIMU MHTEJUIEKTYAJIbHBIMU OIEpalusMu: (OpMYyJIUPOBKa T'MIIOTE3bI,
aHaJIU3 M CUHTE3, CpPaBHEHUE U cHUcTeMaTH3alus, 00O0OIIeHHEe W KOHKpEeTH3allls, BBIABICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH U MOMCK aHAJIOTOB;

— nosHaHue 0OBEKTOB OKPYKAIOIIET0 MUPA OT OOILEro Yepe3 0COOCHHOE K €JUHUYHOMY;

— yMeHue TEHEPUPOBATh UJIEH U ONIPENEIIATh CPEACTBA, HEOOXOAUMBIE JUI UX PEATU3aLNH;

— yMeHue ONPEeAETATh LEeNU U 3a7auil JesITeIbHOCTH, BBIOMpPATh CPEJICTBA peaIu3aluy 1esn
U IPUMEHATDH UX Ha IPAKTHKE;

— UCNONb308aHUE PA3IMYHBIX MCTOYHUKOB JJIs IOJYYEHUS XUMHYECKOW HHopMmauuy,
MOHMMAaHHUE 3aBUCUMOCTH COJIepKaHus U (POpMbl MpeJCTaBiICHUs HHPOpPMAIMK OT Lesel
KOMMYHHMKAIUH U aJpecara;

— YMeHue TPOAYKTUBHO OOIIATBCS M B3aMMOJAEHCTBOBAaTh B IIPOLECCE COBMECTHOMN
JesTeNbHOCTH, YUUTBHIBATh MO3UIUH APYTUX YYACTHHUKOB JIEATENBHOCTH, Y3PPEKTUBHO pa3peuiatb
KOH(JIMKTHI;

— 20mo6HOCMb W CIIOCOOHOCTh K CaMOCTOSATENIbHOW HWH(OPMALMOHHO-TI03HABATEIbHON
NEeSITeIbHOCTH, BKJIIOYash YMEHHME OpPUEHTHPOBAThCS B pPa3IMUHBIX MCTOYHHMKAX HH(POpMAIHH,
KPUTHYECKH OLIEHUBaThb M HWHTEPIPETUPOBATh HH(GOPMALMIO, TOJIyYAaeMYI W3 pa3IUyHbIX
HUCTOYHUKOB;

— yMeHue WCIONb30BaTh CPEJCTBA MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH
(nanee — WKT) B pemieHnrn KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 33734 C
co0oiIeHMeM TpeOOBaHUN SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 6€3011aCHOCTH;

— @1adeHue S3bIKOBBIMH CPEJCTBAMHU, B TOM YHUCJIE U SI3bIKOM XHMUU — YMEHHE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI, UCIIOIb30BaTh a/IeKBAaTHBIE S3BIKOBBIE CPEJICTBA, B
TOM YHCJI€ U CUMBOJIbHbIE (XUMUYECKHE 3HAKH, (POPMYJIIBI U YPAaBHEHUS).

IIpenmeTrHble pe3yJIbTaThl 00y4YeHHS

1) B mo3HaBaTeNnbHOM cdepe:

— 3HaHue (MIOHUMAaHNE) U3YUYEHHBIX OHITUN, 3aKOHOB U TEOPUH;

— YMeHue ONUCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSATEIBLHO NIPOBEACHHBIE YKCIIEPUMEHTHI,
UCIOJIB3YS JJISl 3TOTO €CTECTBEHHBIN (PYCCKUIl, POJIHOM) A3bIK U S3bIK XUMHH;

— YMeHue KIacCU(PUUIUPOBATh XUMHUECKUE 3JIEMEHTHI, MPOCThIE U CIIOKHBIE BEIIECTBA, B
TOM YHCJIE U OPTraHUYECKNE COCIUHEHMS], XUMUYECKUE PEAKLIUU 10 PA3HBIM OCHOBAHUSIM;



— VMeHue XapaKTepHU30BaTb HW3YYEHHBIE KJIACCHI HEOPraHMYECKUX M OpraHM4eCKHX
COEIMHEHMI, XUMUYECKHUE PEAKIINH;

— 20MO6HOCMb TIPOBOJIUTH XUMHUYECKUN SKCIEPUMEHT, HAOII0JaTh 32 €ro MpPOTEKAHUEM,
(buKcUpoBaTh PE3yNbTAaThl CaAMOCTOSITEILHOIO W JEMOHCTPUPYEMOIO SKCIIEpUMEHTa M JeNaTh
BBIBO/IbI;

— ymeHue (HOPMYIHPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX BELIECTB [10 aHAJIOTUU CO CBOMCTBAMU U3YyUEHHBIX;

— NOUCK UCTOYHUKOB XMMHUYECKOM MHGOpMaIuH, MOJydeHne HeoOXOAUMON MH(OpMAIINH,
ee aHaJIu3, U3TOTOBJICHUE XUMUYECKOT0 HH()OPMAIIIOHHOTO TPOIYKTa U €T0 MPE3CHTAIHS;

— 81a0eHue 00s3aTENIbHBIMU CIPAaBOYHBIMU MaTepuanamu: llepuoanueckoil cucremoit
xumuueckux snemeHToB [I. M. MenneneeBa, Tabnuueid pacTBOPUMOCTH, 3JIEKTPOXUMHYECKUM
PAIOM HalpsDKEHUW METAJUIOB, pPAJOM 3JIEKTPOOTPULATEIBHOCTH — JUI  XapaKTEPUCTHKU
CTPOEHUS, COCTAaBA M CBOWCTB aTOMOB 3JIEMEHTOB XUMHYECKHUX 3JeMeHTOB [-IV mnepuono u
00pa30BaHHBIX MU MIPOCTHIX U CJIOKHBIX BEIIECTB;

— ycmaHosneHue 3aBUCUMOCTH CBOMCTB M NIPUMEHEHHS BaKHEHIIMX OPraHU4eCKHX
COCIMHEHUI OT MX XMMHYECKOTO CTPOCHHs, B TOM YHCIE M OOYCIOBIECHHBIX XapaKTEpPOM 3TOrO
CTpoeHus (MpeIeIbHBIM I HEeTIPEIeIbHBIM) U HATHYHEeM ()YHKIIMOHAIBHBIX TPYIII,

— MoOenuposarue MOJIEKYIl BAKHEHIINX HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB;

— NOHUMaHue XUMUYECKON KapTHHBI MUpa KaK HEOTHEMJIEMOM YacCTH LEIOCTHOM HAy4YHOU
KapTHUHBI MUDA;

2) B IICHHOCTHO-OPHUEHTAIMOHHOW cdepe — aHaIM3 U OIEHKA IOCIEACTBUN JUIs
OKpYy)Xarollel cpeapl OBITOBOW M TMPOU3BOJICTBEHHOM JESATENbHOCTH YENOBEKAa, CBSI3aHHOW C
IIPOM3BOJICTBOM U NEPEPAOOTKON BaXKHEUIIUX XUMHUYECKUX IPOAYKTOB;

3) B TpyA0BOii chepe — npogedeHue XUMHUUECKOTO IKCIIEPUMEHTA;

paseumue HaBbIKOB y4€OHOMU, MPOEKTHO-UCCIIEA0BATENbCKOM, TBOPUECKON NEATEIBHOCTH IIPU
BBIITOJIHEHUH UHIUBUAYAJIBHOTO ITPOEKTA MO0 XUMUU;

4) B cdepe 310poBOro obpasza KU3HH — coOno0eHue TpaBUil O€30MacHOro oOpallieHus ¢
BEUIECTBAMM, MaTe€pHalaMd M XUMHYECKMMM IIPOLIECCAMHU; OKa3aHWE IIEpBOM IIOMOIIM IIpU
OTpaBJICHUSIX, OXOrax M JApPYruX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMU M J1aOOpPaTOPHBIM
o0opynoBaHUEM.

COAEPXAHMUE INPEJIMETA «XUMHUS» B 11 KIIACCAX

11 kace

Tema 1 Ctpoenne atoma u nepuogudeckuii 3axoun 1. U. MenaeneeBa

OcHOBHbIC CBeJCHHUSI O CTPOCHMH aToMa. Sapo: NpOTOHBI W HEWTPOHBI. [30TOmBLI
DONeKTpOHBl. OIJIEKTpOHHAs 000J0YKa. OHepreTudeckuil ypoBeHb. (OCOOEHHOCTH CTPOEHUs
3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-r0 U 5-T0 Mepuo 0B nepuoanyeckont cuctemst . U.
MenpeneeBa (nepexoHbIX 51eMeHTOB). [IoHsATHE 00 OpOUTANAXS— U P — OpOUTAIU. DIEKTPOHHBIE
KOH(Urypanuyu aTOMOB XMMUYECKHX 3JIEMEHTOB.

Ilepuoanueckuii 3akoH JI.M. MeHe/ieeBa B CBETE YYEHHS O CTPOEHMH aToMa. OTKpbITHE
. Y. MeHaeneeBbIM NEPUOAMUECKOTO 3aKoHa. [leproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa — rpaguieckoe OTOOpaKEHUE MEPUOAMYECKOr0 3aKoHA. DU3MYECKUN CMBICI
MIOPSAIKOBOTO HOMEpA 3JIEMEHTA, HOMEpa IepHoJa M HOMEpa IpyNIbl. BalleHTHBIE AJIEKTPOHBI.
[IpyurHBl W3MEHEHHs CBOMCTB JJIEMEHTOB B MEpHOJax M rpynmnax (IMIaBHBIX MOATPYIIAx).
IlonoxxeHne BOJOpOJAa B TIEPUOAMYECKOM CHCTEME. 3HAUYE€HHE IEPUOJUYECKOrO 3aKOHAa U
MEPUOINYECKON cUCTeMbl XUMHUYeCKHX 3yieMeHTOB [[. M. MenpaeneeBa mig pa3BUTHS HAYKH W
MMOHUMAaHHUS XMMUYECKON KApTUHBI MUPA.

JdemoncTpauuu. Paznmmunbsie GopmMbl MEpUOAMYECKON CHCTEMbl XUMHYECKHX 3JeMEHTOB /I.
N. Menneneesa.




JlaGopatopusblii onbIT. 1. KoHcTpyupoBaHue mnepuoAWYEeCcKON TaOIMIbI 3JIEMEHTOB C
HCIIOJIb30BAHUEM KapTOYEK.

Tema 2 CTpoeHne BemecTBa

Honnas xumuueckasi cBs3b. Katumonsl u anuonsl. Knaccuduxanuss nonoB. HonHble
KpUCTaJIIIM4ecKue pemeTku. CBoKCTBa BEHIECTB ¢ ATUM TUIIOM KPUCTAJUINYECKUX PEIIETOK.

KoBajieHTHasi XMMHYeCKAs CBA3b. DJEKTPOOTPHUATENAbHOCTh. [lomsipHas u HenossipHas
KOBaJieHTHbIE CBs3U. Jumonb. IlonsspHOCTH CBA3M M MOJSIPHOCTH MOJIEKYJIbl. OOMEHHBIN H
JIOHOPHOAKLENTOPHBIA MEXaHU3Mbl 00Pa30BaHUs KOBAJCHTHON CBSI3U. MOJIEKYJISIpHbIE U ATOMHBIE
KpUCTaJIIIM4ecKue pemeTku. CBoWCTBa BEUIECTB C STUMH TUIIAMU KPUCTAJIIMYECKUX PELIETOK.

Mertannuyeckasi  cBsi3b. OCOOCHHOCTH CTpPOEHHS aTOMOB METaIOB. Mertaminyeckas
XMMMUECKas CBSA3b U METAJUIMYECKasl KpUcTalinyeckas penierka. CBoicTBa BEIIECTB C 3TUM THUIIOM
CBSA3HU.

Bonopoanasi xumuyeckas cBsizb. MexMoieKyysipHas 1 BHYTPUMOJIEKYJISIpHAs. BOJAOPOIHAS
CBS3b. 3HAUEHUE BOJIOPOJAHOM CBSI3U Ui OpraHU3al[ui CTPYKTYpP OMOMOINMEPOB.

Hosmmepspl. IlnacTmaccsl: TepMOIIACTBI M PEAKTOIIACTBI, HUX IPEACTABUTENH U
npuMeHeHue. BomokHa: nmpupoaHbie (pacTUTENbHbBIE U )KUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHBIE
U CUHTETUYECKUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

I'a3000pa3Hoe cocTOsiIHME BellecTBA. Tpu arperaTHbIX COCTOSHUSA BOJbL. OCOOEHHOCTH
CTpoeHus ra3oB. MoysIpHBIH 00BeM Ta3000pa3HbBIX BemecTB. [IpuMepsl ra3000pa3HbIX MPUPOITHBIX
cMeceil: BO3IyX, MPUPOIHBINA ra3. 3arps3HeHue arMocdepbl (KUCIOTHBIC TOKIH, MapHUKOBBII
apdekr) m Ooprba ¢ HuM. I[lperncraBuTenu Tra3000pa3HBIX BEIIECTB: BOJOPOJ], KHUCIOPO,
YIJIEKUCIBIN ra3, aMMuak, 3TiieH. Mx nomydyenue, cobupaHue U pacro3HaBaHue.

Kuakoe cocrosinue BemecTBa. Boga. [lorpebiienne Boapl B OBITY M Ha MPOU3BOJICTBE.
XKecTtkocTh BOJIBI U CIIOCOOBI €e ycTpaHeHUsl. MuHepanbHbIe BOABI, UX HUCIOJIH30BAHUE B CTOJIOBBIX
1 1eyeOHbIX LemsaX. JKuakue KpucTamibl U UX IPUMEHEHHE.

TBepaoe cocrosinue BeuniecTBa . AMOpQHBIC TBEpIble BEIIECTBA B MPHUPOAEC U B KHU3IHU
4esoBeKa, UX 3HaYeHHe U MpuMeHeHne. Kpucramimueckoe cTpoeHne BelecTBa.

Jucnepcuble cucrembl. [loHsatne o aucnepcHbIXx cucreMax. JlucmepcHas ¢asza u
nucrnepcuoHHas cpena. Knaccudukaius ITUCHOEPCHBIX CHCTEM B 3aBUCHUMOCTH OT arperaTHoro
COCTOSIHUSI AMCIIEPCHOM Cpelibl U JUCTIEpCHOHHON (a3bl. ['pyboaucnepcHble CUCTEMBI: AMYIbCUH,
CYCII€H3MH, a’p030Jii. TOHKOAMCTIEPCHBIE CUCTEMBI: TE€IU U 30JIH.

CocraB BemniecTBa M cMmeceil. BemiectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.
3aKkOH TOCTOSIHCTBAa cocTaBa BellecTB. [loHATHE «105i» WM €e pa3HOBUIHOCTU: MaccoBas (A0
JJIEMEHTOB B COEIMHEHUH, J0JS KOMIIOHEHTAa B CMECH — JOJs NPUMECEH, 0 PacTBOPEHHOIO
BellecTBa B pacTBope) M oObemHas. Jlons BbIXOJa MPOAYKTa pEAKIUH OT TEOPETUYECKU
BO3MOKHOTO. JlemoHcTpanuu. Mojens KpUCTaJUIMYECKON pemlieTku Xjopuna Hatpus. OOpasisl
MHHEpAJIOB ¢ HOHHOW KPUCTAJUIMYECKOW PEIIETKOM: KaabluTa, ranura. Moaein KprucTauIndeCKuX
PELIETOK «CyXOoro JbJa» (MIM Moja), anmasa, rpadura (wim kBapua). Moaens monekynsl JTHK.
O6pa3nel  mwiactMace  (deHnonodopmManbaeTUIHbIC, TMONMHYPETaH, TOJUITHICH, MOJHUIPOTHICH,
MOJUBUHUIIXJIOPUI) U u3/enus U3 Hux. OOpasipl BOJIOKOH (IIE€pCTh, LIENK, alleTaTHOE BOJIOKHO,
KalpoH, JlaBcaH, HEWIOH) M wu3aenus u3 HuUX. OOpasupl HEOpraHMYECKHUX IOJUMEpPOB (cepa
IUIACTUYECKAs, KBapl, OKCHJ aJIOMUHUS, NPUPOJHBIE ATIOMOCHIMKAThI). Mojenb MOJsSpHOro
oObema razoB. Tpu arperaTHbIX cocTOSHUS BOAbL. OOpa3ipl HAKUOM B YallHUKE M Tpydax
HEHTPaAJILHOTO OTOIUIeHUs. JKecTKOCTh BOABI M CIOCOOBI ee ycTpaHeHHs. [Ipubopbl Ha >KHUIAKUX
Kpuctaax. O6pasibl pa3TU4HbIX JUCIEPCHBIX CHUCTEM: AMYJIbCHUI, CyCeH3Uil, aspo3oieil, renei
u 3oneil. Koarymsamus. Cunepesuc. D dext Tunmans.

JlaGoparopHuble onbIThl. 2. OnpeneneHue TUMA KPUCTAIUIMYECKOW PEIIETKH BEIEeCTBA U
onucaHue ero cBOMCTB. 3. O3HAKOMJIEHME C KOJUIEKIMEN MOJMMEPOB: IIACTMACC M BOJOKOH M
m3genuss u3 Hux. 4. HcnblTaHwe BOABI HA JKECTKOCTh. Y CTPAHEHUE >KECTKOCTH BOJBL. 3.
O3HaKOMJIEHHE C MUHEPAIBHBIMU BOAAMHU. 6. O3HAKOMIIEHHE C JUCTIEPCHBIMUA CUCTEMAMH.

IIpakTuyeckasi padora Ne 1. [Toryyenue, coOupanue | pacrio3HaBaHUE Ta30B.

Tema 3 XuMnueckue peakunu




Peakuuu, waynmme 0e3 HM3MEHEHHsl COCTABA BelIeCTB. AJUIOTPONUS U aJUIOTPOIHBIE
BugousMeHeHus. [IpuunHbl auioTponuu Ha npuMmepe MoaudUKalMii KHCIopojaa, yriepolaa u
docdopa. O30H, ero Ouonornyeckas posib. 3oMepsl U H30Mepusl.

Peakuuu, uayue ¢ M3MEHEHHMs COCTaBa BewlecTB. Peakuuu coequHeHUs, pasiioKeHHs,
3aMelIeHUs]T U OOMEHa B HEOPraHMYECKOM M OpraHuyeckod xumuu. Peaknmuu 3k30 — W
sHAOTEepMUYECKUE. TeroBoil 3(pGeKT XUMUYECKOW peaklud U TEPMOXUMHUYECKHE ypaBHEHUS.
Peaknun ropenus, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKLIAM.

CkopocTh XMMHYECKO#l peakuMu.CKOpOCTh XUMHUYECKON PEaKIMu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakuuu OT MPUPOJbl PpPEarupyroliux BeELIECTB, KOHIEHTpPALUU, TEMIEpPaTyphl,
IJIOIIAM TIOBEPXHOCTH COIPUKOCHOBEHHSI M Karajau3aropa. Peakuuu romMo- M reTeporeHHBIE.
[lonatne o xatanusze U Karainu3atopax. DepMeHTbl Kak OWOJIOTMYECKHE KaTallu3aTopHl,
0COOEHHOCTH MX (PYHKITMOHUPOBAHHMS.

OOpaTuMoOCTh XMMHYECKHX peakuuii.HeoOpatumbie 1 00paTHMble XUMHUECKUE PEAKIHH.
CocTosiHHE XMMHUYECKOTr0 paBHOBECHS /711 00paTUMbBIX XUMUYECKUX peakuuid. CriocoObl cMeleHUs
XMMHUYECKOIO DPAaBHOBECHUsI HAa IpUMEpe CUHTe3a aMMuaka. [loHsATHE 00 OCHOBHBIX Hay4YHBIX
MIPUHLUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMUAKA WJIM CEPHOM KHCIIOTBHI.

Poabp Boabl B xumMuyeckoil peakumu. HMcruaasle pactBopsl. PactBopuMocts u
KiIaccupuKalysg BEIIECTB IO OSTOMY TMPU3HAKY: pAcCTBOPUMBIE, MAallOpaCTBOPUMBIE U
HEPACTBOPUMBbIE BEILECTBA.DJIEKTPOIUTHl U HEIIEKTPOJIUTHI. DJIEKTPOJIUTUYECKAs UCCOLUALIUS.
Kucnorel, OCHOBaHMS M COJIM C TOYKH 3PEHUS TEOPUM DIIEKTPOIUTHYECKOW JIMCCOLUALINH.
XUMHUYECKHE CBOMCTBA BOJbl: B3aMMOJEWCTBHE C METAUIAMHU, OCHOBHBIMH M KHUCJIOTHBIMU
OKCHJIaMHU, pa3joxkeHue U o0Opa3oBaHHE KPUCTAIJIOTHApPATOB. Peaknuu ruapatanuu B
OPraHNu4eCKOM XUMHH.

I’'maposu3 _opranmyeckux coeauHenuii.HeoOpatumerii ruaponu3. OOpaTUMBIA THAPOIH3
coneil. 'maponu3 opraHMYecKUX COEAMHEHWH M €ro IMpakTUYEeCKOe 3HAueHue JUIsd IOJydYeHHS
TUAPOJIM3HOIO CIHUpPTa W MbUIa. buonormyeckas posib THApPOJIM3a B IUIACTUYECKOM U
SHEPreTHYEeCKOM OOMEHE BEIIECTB U DHEPTHH B KIIETKE.

OKHCINTEJIBbHO—BOCCTAHOBHUTEAbHBIC peaknuu. Crenenp okucineHus. OmnpezneneHue
CTENEHU OKHCIeHHUs 1o (opmyse coequHeHus. [loHATHe 00 OKMCIUTENTbHO-BOCCTAaHOBUTEIBHBIX
peakuusax. OKMCIEHUE U BOCCTAHOBIIEHUE, OKUCIUTEb U BOCCTAHOBUTEIb.

DJIEKTPOJIM3. DJIEKTPOIN3 KaK OKUCIUTEIbHO — BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOIIN3
pacIuiaBoB U pacTBOpPOB Ha IpuMepe XJopuaa Hartpus. [IpakTudeckoe MpUMEHEHHE 3JIEKTPOJIN3a.
DNEeKTPOIUTUYECKOE MoTydeHne antoMuHus. Jlemoncrpamuu. [IpeBpaiienue kpacuoro gpocdopa B
6enbiit. O30HaTOp. Monenu MoJiekyl H — OyTaHa U n300yTaHa. 3aBUCMMOCTh CKOPOCTH PEAKLUU OT
MPUPOJBI BEIIECTB Ha MPUMEpPE B3aUMOJAEWCTBHSI PAcTBOPOB pPAa3IMUHBIX KHUCIOT OJMHAKOBOU
KOHLEHTPAallUM C OAMHAKOBBIMHU TpaHyJaMU LWHKAa M B3aUMOJEHCTBUSA OAMHAKOBBIX KYCOYKOB
pPa3HBIX METaJUIOB (MarHusl, IIMHKA, JKeJlie3a) C COJITHOM KHUCIO0TOH. B3amMmopeiicTBue pacTBOpOB
CepHON KHCJIOTHI C PaCTBOPAMHU THOCYJb(haTa HATpUs PA3TUYHOM KOHIEHTpAaLUU U TeMIepaTyphl.
Monens kunsmiero cios. PaznoxeHue nepokcuaa BOJOpoAa ¢ MOMOIIbIO KaTanu3zaTtopa (OKcuiaa
mapranna (IV)) u karanassl celporo Msica u celporo kaprodens. [Ipumepsl HeoOpaTUMBIX peaKLU,
UIyIUX ¢ o0pa3oBaHWEM OCajKa, Ta3a WX BOJbI. B3auMoaeicTBuE JTUTHS W HATPHS C BOJOM.
[Tonmyuyenue oxcuna ¢ocdopa (V) u pacTBOpeHHE €ro B BOJIE; UCIBITAHNUE MOITYYEHHOTO pacTBOpa
makMycoM.  OOpas3ipl  KpUCTaUIOrHapaTtoB.  MchblTaHue  pacTBOPOB — 3JIEKTPOJIUTOB U
HEIEKTPOJIIMTOB HA MpPEAMET JUCCOLMAMU. 3aBUCUMOCTb CTENEHH AJIEKTPOJIUTUYECKOU
JUCCOLMAIMN YKCYCHOM KHUCJIOTBI OT pa30aBieHus pactBopa. ['miaponus kapOupa KajabLus.
I'maponns kapOOHATOB LIENOYHBIX METAUIOB M HuTpaToB IuHKa uiau cBuHma (II). IMomydyenue
Mblia. IlpocTeiiiine OKMCIUTETHbHO-BOCCTAHOBUTENbHBIE PEAKIMH: B3aWMOJEWCTBHE ILIHMHKA C
COJISTHOM KHUCIIOTOM U kene3a ¢ pactBopoM cynbharta meau (II). Monens anekrponuzepa. Monenb
ANIEKTPOJIU3HON BaHHBI JUIS MTOJTYUYEHUS AITFOMUHMUSL.

JlabopaTopubie ombIThbl. 7. Peakuus 3amelieHuss MeIM KEIe30M B pacTBOPE MEIHOTO
Kymopoca. 8. Peaknuu, uaymue ¢ oOpa3oBaHHEM OCajKa, ra3za W Bojasl. 9. [lomydyeHue kucimopoaa
pa3iIoKEeHUEM MEPOKCHIA BOAOpOJa ¢ Momouplo okcuaa mapranua (IV) m xaramasel celporo




kaprogensa. 10. Ilomyuenue BoAOpoAa B3aMMOJAEHCTBHEM KHUCIOTHI ¢ IIMHKOM. 11. Paszmuunble
CIIy4ad TUJIPOJIN3A COJIEH.

Tema 4 BemecTBa 1 HX CBOMCTBA

Merajabl. B3auMmoneiictBue MeramioB ¢ HeMeTalaMH (XJIOpPOM, CEpOd M KHUCIOPOAOM).
B3aumoaeiicTBue LIENOYHBIX U IIEI0YHO3EMEIBHBIX METAJUIOB C BOJAOW. DIEKTPOXUMHUUYECKUN P
HaIpsDKEHUH  METAUIOB.  B3amMozelcTBHE METAUIOB € pacTBOPaMU  KHUCIOT UM COJIEH.
AnromuHoTepMmus. B3aumoneiictBue Hatpust ¢ 3taHoigoM u (eHoimoM. Kopposuss mertaiios.
IToHATHE 0O XMMUYECKOH U 3IEKTPOXMMHUUYECKONH KOppo3uH MeTamuioB. CriocoObl 3aliUThl METAIIIOB
OT KOPpO3UHU.

Hemerannbl. CpaBHMTENbHAs XapaKTepUCTUKAa TaJOreHOB Kak HaubOosiee THUIHYHBIX
npeacraButTeneld  HeMeTaioB. OKHUCIIMTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJEUCTBUE C
MeTajulaMU U BOOpPOOM). BoccTaHOBUTENIBHBIE CBOMCTBA HEMETAIUIOB (B3aUMOEHCTBHE ¢ OoJee
AJIEKTPOOTPHULIATEIbHBIMIA HEMETAJIIIAMH U CIIOKHBIMU BELIECTBAMU-OKUCIUTENSMN).

Kuciorbl Heopranmueckue W opranmdeckue. Kiaccupukanus kuciaor. XUMHYECKHE
CBOMCTBA KHMCJIOT: B3aUMOJICHCTBUE C METAJJIaMH, OKCHJAMH METaJUIOB, TUAPOKCUIAMH METaJIOB,
coJIsIMM, cnupTamu (peakuus stepudukanun). OcoOble cBOCTBa a30THONH M KOHLIEHTPUPOBAHHOM
CEpPHOM KHUCJIOTBHI.

OcHoBaHWsl HeopraHuveckue ¥ opranuvyeckume. OCHOBaHMS, HX KJIACCHU(PHUKALMSL.
XWMHYECKHE CBOWCTBA OCHOBAHUM: B3aMMOJCHCTBHE C KHCIOTaMH, KHMCIOTHBIMM OKCHIAMU H
coisiMu. Pa3noxeHne HepacTBOPUMBIX OCHOBaHHM.

Coau. Knaccudukarus coneit: cpelHue, KUCIbIe U OCHOBHBIE. XUMHUYECKHE CBOMCTBA COJICH:
B3aMMOJCICTBUE C KHUCIOTaMH, LIEJI0OYaMH, MeTajulaMu U coysiMM. [IpencraBurenu cosell M ux
3Ha4YeHue. XJIOPH] HATpHsl, KapOOHAT Kanblus, pocdar KaabIus (CpeaHUE COIH); TUAPOKAPOOHATHI
HaTpusi U aMMOHMS (KHCIIbIe coyin); ruapokcokapbonar menu (II) — mamaxur (OCHOBHAs COJIb).
KauecTBeHHBIE peakuu Ha XJOpUI-, Cyib(ar-, 1 KapOOHAT-aHMOHBI, KATUOH aMMOHMSI, KATHOHBI
xenesza (I1) u (I1I).

I'eneTHyeckasi cBfI3b MeXKAY KJIACCAMH HEOPraHUYECKUX M OPraHMYecKHX COeIHHEeHHIl.
[loHsTHE O TEHETMYECKOW CBS3M M TEHETHYECKHX psjax. [eHeTnueckuil psa  Merasia.
I'enetnueckuit psan Hemetasa. OCOOEHHOCTH TEHETHYECKOTO psa B OPraHUYECKOW XHUMHH.
Hemonctpauunu. Komnekuus oOpasioB MeTauioB. B3aumoseiicTBue HaTpusi U CypbMBI C XJIOPOM,
xenesza ¢ cepoil. [opeHme wmarHug W aIOMHHMS B KUcCJIoOpone. BsammoneinicTBue
LIEJIOYHO3EMENBHBIX METAJIOB ¢ BOJOM. B3anmoaeicTBue HaTpUsl ¢ 3TaHOJIOM, IIMHKA C YKCYCHOM
KHCIIOTON. AnoMuHOTEpMUsA. B3aumonelicTBue Meau ¢ KOHLIIEHTPUPOBAHHOW a30THOM KUCIIOTOM.
Pe3ynpTaThl KOPPO3UM METAIOB B 3aBUCUMOCTH OT YCIIOBHI ee mpoTekaHus. Komtekuus oOpasios
HeMeTaJlsIoB. B3anMopeiicTBre XJIOpHOM BO/bI ¢ pacTBOpoM Opomuza (Moauaa) xanus. Komnekuus
NPUPOJHBIX OPraHUYECKUX KUCIOT. Pa3zbaBieHHe KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI.
B3anMozeincTBre KOHUEHTPUPOBAHHONW CEPHOM KHCIOTBI C CaxapoM, LEJUIKOJIO30M U MEIbIO.
OOpa3ipl NPUPOTHBIX MHHEPAJIOB, COJAEPKAIIMX XJIOPHJA HaTpus, KapOOHAT Kanblus, Qocdar
Kanpiuss W ruapokcokapOonar Memau (II). OOpasupl nHIEBBIX NPOAYKTOB, COIEPIKAIIUX
IUJIpOKapOOHATHl HATPHSI 1 aMMOHUS, UX CIIOCOOHOCTh K Pa3JIOKEHUIO NMpH HarpeBaHuu. ['amenue
coJibl yKcycoM. KaduecTBeHHbIE peakliiy Ha KaTUOHbBI U aHUOHBI.

JlabopaTopubie onbiThl. 12. VcnbelTanue pacTBOpPOB KHCJIOT, OCHOBAHMM U COJEH
WHAMKaTopaMu. 13. B3aumoneicTBHE COJMSHOM KHUCIOTBI W PacTBOpa YKCYCHOM KHCIOTHI C
Metaimamu. 4. BzauMmopeicTBHE COJIIHOM KHCIOTBI M pacTBOpa YKCYCHOM KHCJIOTBI C
OCHOBaHMSMHU. 15. B3auMoielicTBHE CONSIHOW KHUCIOTHI M PACTBOPA YKCYCHOW KHCIIOTHI C COJISIMHU.
16. TlonydyeHne u CBOHCTBAa HEPACTBOPUMBIX OCHOBaHMM. 17. I'maponn3 XJIOpUIOB U aleTaToB
IIEJTOYHBIX MeTaiyIoB. 18. O3HaKOoMJIEHHE C KOJUIEKIMSIMU: a) METAJIJIOB; 0) HEMETaJIOB; B) KUCJOT;
I') OCHOBAaHHUH; 1) MUHEPAJIOB U OMOJIOTHYECKUX MAaTePHATIOB, COJEPKAIUX HEKOTOPHIE COJIH.

IIpakTuyeckasi pa6ora Ne 2. PemieHune »KCIIEpUMEHTANBHBIX 3a/1ad Ha HMJICHTU(PUKAIUIO
OpPraHUYECKUX U HEOPTraHUUECKUX COEANHEHUN.




Conepxanue xumusa 11 kaacc

Tema unu pazaen KonnuectBo KomuuectBo | [Ipumedanue
4acoB B 4acoB
aBTOPCKOi1 1o paboueit
IIporpaMMme IIporpaMMme
11 kJsace
Tema 1. [lepuonuyeckuii 3aKoH U 4 4
CTpOCHHE aToMa
Tewma 2. CTpoeHue BeecTa 11 11
Tema 3. DnekTponuTHdecKas 7 7
JicCoLanus
Tema 4. Xumnuueckue peakiuu 11 11
PezepBHOE Bpemst 2 2
HTtoro 35 35
11 kaace
Homep | Tema KounuectB | Kontponbnsle,
ypoKa 0 4acoB nabopaTtopHbIe u

NPAKTUYECKHE PAOOTHI

TEMA 1. IEPUOJUYECKHI 3AKOH U CTPOEHUE ATOMA (4 u)

1 OTkpbITHE . Y. Menneneesbim | 1
[Teproanyeckoro 3akoHa
2 [Tepuonnueckas cucrema JI. 1. Menneneea | 1
3 Crpoenue aToma 1
4 Ilepnoueckuil 3aKOH U CTPOCHHE aTOMa 1
TEMA 2. CTPOEHUE BEIHIECTBA (11u4)
5 KoBasieHTHast XuMHuuecKas CBsI3b 1
6 Honnast XuMudeckast CBsI3b 1
7 Metannel  u  cruaBel. Metammnueckas | 1
XUMHUYECKasl CBSI3b
8 ArperaTHble COCTOSIHHSI BEIIECTBA. 1
Bonpopoanas cBs3b
9 TUNBI KPUCTAIUTHUECKUX PEHIETOK 1
10 YucThle BENIECTBA U CMECH 1
11 Penrtenue 3amau 1
12 JlucniepcHble CUCTEMBI 1
13 [IpakTtuueckas padora Ne 1 «[lomyuenue, 1 [TpaxTuueckas padora No 1
coOupaHHe U Paclo3HaBaHUE Ta30B:
BOJIOPO/J1a, KHCIIOPOJIa, YIIIEKUCIIOTo Ta3a,
aMMUaKa, STUJICHA, alleTUJICHA)
14 [ToBTOopenue u 0600meHne TeM «CTpoeHHe 1
atoMa» 1 «CTpoeHHUe BEIIeCTBay, MOATOTOBKA
K KOHTPOJIBbHON paboTe
15 Konrponbnas padora Ne 1 mo Temam 1 Konrtponsnas padora Ne 1
«Ctpoenune atoma» U «CTPOCHUE BEIIECTBA»
TEMA 3. JIEKTPOJIUTUYECKAS TMCCOIMALIMSA (74)
16 PactBopsl 1
17 DJIEKTPOIUTHI U HEATICKTPOIUTHI 1




18 Kucnotsr B cBeTe Teopuu | 1
AIIEKTPOJIUTUYECKON TUCCOITUAIIUT

19 OcHoBaHus B cBeTe Teopuu | 1
AIIEKTPOIIUTUIECKOHN TUCCOIIMALINT

20 Conu B CBETe TEOpUM DJIEKTpoJMTHUECKOM | 1
JVICCOITMALINT

21 ['uaposms 1

22 [lpaktuyeckas pabora Ne2. Pemenme | 1 [TpakTuyeckas padora Ne 2.
IKCIEPUMEHTATBHBIX 3a1a4 Ha
UACHTH(DHUKAIIIO HEOPTaHUYECKUX u
OPraHUYeCKHUX COCTMHCHHI

TEMA 4. XUMHWYECKUWE PEAKIIUU (114 )

23 Knaccugukanus XaMHUUeCKUX peakiui 1

24 CKOpOCTh XMMHUYECKOIN peakiuu 1

25 Karanm3 1

26 OO0paTUMOCTh XUMHUYECKHUX PEAKIIHHA. 1
XUMHUYECKOE PABHOBECHE

27 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC peakiuu | 1
(OBP)

28 DJIEKTPOIH3 1

29 OO0m1me cBOICTBAa METAIIIOB 1

30 Koppo3us meTaiios 1

31 OO01111€e cBOMCTBA HEMETAIIJIOB 1

32 [ToBTOpeHME 1 0000IIEHUE TEMBI 1
«XUMUYECKUE PEaKIIUN», IIOATOTOBKA K
KOHTPOJIbHOM pabore

33 Konrtponbnas padora Ne 3 o Teme 1 Konrtponsnas padora Ne 3
«XMMHYECKAS] pEAKIIHSI»

34 Pe3epBHOE Bpems 1

35 PeszepBHOE BpeMms 1




