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ITacnopT nporpamMmsl

Ipeamer Xumust
Kaacce 8-9
YPpoBeHb NPOrpamMmMbl ba3oBbIil
KosnuecTBo 4acos no 8 kitacc — 68 yacoB (2 yaca B HEJIEJIO)
npeaMery 9 xitacc — 68 yacoB (2 yaca B HEZIEII0)

Peasm3zyemas nporpamma | Paboune nporpammel. Xumus. O.C. I'abpuensH, U.I'.Octpoymos
, C.A.Cnankos. 8-9 knaccel. M.: [Ipocsemienue, 2019

YueOHuKHU 1. T'aGpuensu O.C, Ocrpoymosa M.I' XumMust. YUeOHUK 1)1 8 Kitacca
o0meoOpazoBaTenbHbIX yupexkaenuit. M.: [Ipocsemenue, 2022

2. Tabpuensu O.C, Ocrpoymosa U.I' Xumus. YaeOHUK 11 9 Kiacca
obmieo0pazoBarenbHBIX Yupexacnuii. M.: [Ipocsemenue, 2022

IMosicuuTenLHAA 3aMIHCKA

Pabouas mporpamMma mo XUMHM TpelHa3HaueHa s oOyueHHs oOywaromuxcs 5-9
KJIacCOB 00111e00pa30BaTeNIbHbIX IIKOJ U COCTaBJIeHA Ha OCHOBE

- @enepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoii denepanun» ot 29.12.2012 r.
Ne273-®3 (pen ot 06.03.2019);

- @enepanbHOrO TrOCYIAPCTBEHHOIO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOI'O OOIIETO
0o0pa3zoBaHus, YTBEPKICHHBIM NpHKazoM MwuuoOpHayku P® ot 17.12.2010 1. Nel897 (c
JOTIOTHEHUSIMHA U U3MEHEHUSIMU );

- OcHoBHOW 00pa3oBaTeNbHON TMPOTrpaMMbl OCHOBHOTO o0rmiero ob6paszoBanuss MBOY
[Hkomnst Ne 165 r.0. Camapsl

- IIporpammer o xumuu s 8-9 kimaccoB oOmeoOpazoBarenbHbx yupexaeHuit O.C.
["aGpuensna.

Hacrtosimass mporpamMmma yuuThiBaeT pekoMeHaanuu [IpuMepHol mporpaMMbl O XUMHH
11 OCHOBHOM IIKOJIBL.

PaGouas mporpaMma mo XHMMHHU: KOHKpPETH3UpPYET mHojiokeHuss DyHIaMEHTAIbHOTO spa
CONIepKaHUsl OOYYCHHS] XMMHHU C YYETOM MEXIPEIMETHBIX CBSI3€ Y4YEOHBIX IPEIMETOB
€CTeCTBEHHO-HAYYHOIO0  IMKJA; OMNpeNeNseT  IMOCIelI0BaTeIbHOCTh  W3Y4YEHHUS  €IMHHUIL
coJepkaHusl 00ydeHHsI XUMHUH U (GOPpMHUPOBaHUA (Pa3BUTHS) OOIINX y4EOHBIX U CTICIU(PHUIECKUX
MpEeIMETHBIX YMEHH; Ja€T OPUEHTUPOBOUHOE pacIpe/ielieHle Y4eOHOro BpeMEeHH T10 pas3zesiaM
U TeMaM Kypca B MOJQILHOCTH «HE MEHEE».

CopepxaHuie IporpaMMbl HampaBieHO Ha OCBOEHUE 3HAHWU M Ha OBJIAJICHHE YMEHUAMU
Ha 0a30BOM YpOBHE, YTO cOOTBETCTBYeT OOpa3oBaTeNbHON MporpaMMe mkosibl. OHa BKIIIOYAeT
BCE TEMbI, NIPEAYCMOTPEHHBIE (hefiepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOT'O 00111ero 00pa3oBaHMs [0 XMMHUHU M aBTOPCKOM MpOrpaMMoit yueGHoro Kypca.
[Iporpamma kypca «XUMHUM» TOCTPOCHA HA OCHOBE CIUPAIBHOM MOJIETH, MPEyCMAaTPUBAIOIICH
MOCTETIEHHOE pAa3BUTHE H YIAyOJeHHEe TEOPETUYECKUX MPEICTABICHUA TMpH JTUHEHHOM
O03HAKOMJICHUU C SMIIMPUYECKHM MarepuajoM. B mpenMerax ecTecTBEHHO-MaTeMaTHYE€CKOIO
[UKIA BEAYIIYI0 pOJIb WrpaeT I[O3HABATENbHAS NEATEIHbHOCTh W COOTBETCTBYIOIIHE €U
MO3HABaTENbHbIE yueOHbIE IeHCTBUA. B CBS3U ¢ 3TUM OCHOBHBIMH LeJIAIMH 00y4eHHsI XHUMHUH B
OCHOBHOU IIKOJIE SIBJISTFOTCS:

1) dopmupoBanue y oOydarmmxcs yMEHUS BHJAECTh M TOHUMATh IICHHOCTh OOpa3oBaHUA,
3HAUMMOCTh ~XMMHYECKOTO 3HaHHMsI Ui KaXJOro 4YeloBeKa HE3aBHCHMO OT  €ro




npoeCCHOHATBHON JIEATENbHOCTH; YMEHUS paszauuaTh (akThl U OLEHKH, CpaBHHUBATh
OLICHOYHBIC BBIBOJIbI, BHUJETh WX CBA3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPUEB C
OTIpENIeNICHHOW CHCTEMOM LEHHOCTeH, (opMymupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
HO3UILIUIO;

2) ¢dopmupoBaHHe y OOYYAIOUIMXCS IEJIOCTHOTO IPEACTABIEHUS O MUPE U POJIM XHUMHU B
CO3/IaHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA; YMEHUS OOBSCHITH OOBEKTHI U
IIPOLIECCHl  OKPYKAIOIIEH JACUCTBUTEIBHOCTH — MPUPOAHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CpeJibl, UCTIONb3Ys AJIS 3TOT0 XUMHUYECKUE 3HAHMS,

3) mpuoOpereHue OOYYAIOIUMUCS OTMbBITA PA3HOOOpPA3HON JESATENLHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOINX YHUBEPCAIbHOE
3HaYeHHE IS PA3NUYHBIX BUJIOB JEATEIBHOCTU: DPELICHUs MpoOJeM, MPHUHATUS PpELICHUH,
IIOUCKA, aHalu3a U 00pabOTKM HMHPOPMALMK, KOMMYHHMKATUBHBIX HAaBBIKOB, HAaBBIKOB
U3MEpEeHUH, COTpyAHUYECTBA, 0€30IaCHOT0 0OpaIlleHHs ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

O0mas xapakTepucTuKa y4e0HOro npeamMera « XumMHs)

B cootBercTBUNM ¢ DenepanibHbIM TOCYJapCTBEHHBIM O00Opa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOI'O OGU.[CFO 06pa3OBaHI/I$I y‘IﬁH.[HGCSI JOJIKHBI OBJIAZACTh TAKHUMH I103HABATCIIbBHBIMHA
y4eOHBIMU JIEUCTBUSMHU, KaK yMEeHHE (HOPMYIUPOBATH MPOOJIEMY U TUIIOTE3Y, CTaBUTH 1IN H
3ajJadu, CTpOI/ITB IITAHBI OOCTHUXCHUSA uenef/'l 148 peH_IeHI/I}I IIOCTAaBJICHHBIX 3aaa4, HpOBOI[I/ITB
OKCIIEPUMEHT W Ha €ro OCHOBE JeNaTh BBIBOJABI M YMO3AKIIOUEHHUS, TMPEICTABISATh HX H
OTCTAanBATHCBOKO TO‘IKy 3peHI/I}I. KpOMe 3TOTO, yqaumecg JOJIXKHBI OBJIaACTH HpI/IeMaMI/I,
CBSI3aHHBIMU C ONpENEICHUEM IOHATHUN: OTPAaHWYMUBATH WX, OMUCHIBATH, XapaKTEPH30BaTh W
CpaBHI/IBaTL. CJICI[OBaTeJIBHO, HpI/I I/IBYLIGHI/II/I XUMHUHU B OCHOBHOI71 IIKOJIC yqaumecsl JOJIXKHBI
OBJIQJICTh YYCOHBIMU JEHCTBUSIMH, MO3BOJISIONIMMH MM JIOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U
METaIrpeIMETHbIX 00pa3oBaTeNbHBIX pe3ynbraToB.lIpemmaraemass mnporpamMma IO XUMHHU
pacKpbIBaeT BKJIAJl y4eOHOTO MIpeAMETa B IOCTHIKEHHUE 11€JI€il OCHOBHOT'O 00IIIeT0 00pa30BaHUs U
onpe,uem{eT Ba)KHefIL[II/IC coz[epncaTeanbIe JINMHUN Hpe,uMeTa:

- BellecTBO — 3HAHUS O COCTaBE M CTPOSHUW BEIIECTB, MX BAKHEUINUX (U3HUYECKUX U
XHMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JCHCTBUH;
- XHMHYeCKasi peakiusi — 3HAHUS 00 YCJIOBHSX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKUE

CBOWCTBA BEIECTB, CIIOCO0aX YIpaBIeHUs XUMHUECKUMU TIPOIECCAMH,

- BellleCTB — 3HAHMSI U OMBIT IPAKTHUECKOHN JIEATEIbHOCTH C BElIeCTBAMH, KOTOpbIe Hanbosee
qacCcTo yHOTpGGHHIOTCSI B HOBCGIIHGBHOﬁ JKU3HH, IMHUPOKO HCMHOJIB3YIOTCS B MPOMBINUJICHHOCTH,
CEJIbCKOM XO3SICTBE, Ha TPAHCIIOPTE;

- fI3bIK XHMHHM — CHCTEMa Ba)KHEUINNWX IIOHSATUM XWUMHUH U TCPMHUHOB, B KOTOPBIX OHHU
OTMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB, T. €. MX Ha3BaHHUS (B TOM 4YHCIEe U
TPUBHAJIBHBIE), XUMUYECKUE (POPMYIIBI U YPAaBHEHHUSI, a TAK)Ke MIPaBUia MepeBoia MHPOPMALIUH C
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMUU U OOPATHO.

[Tpu otbope comepkaHusi, KOHKPETUIUPYIOIIETO MPOrpaMMy, YUUTBIBAJIOCh, YTO MEPE]
0o0muM 00pa3oBaHMEM HE CTOUT 3ajiada MPOo(ECCHOHATBLHON MOATOTOBKH OOyYarIIHUXCS. DTO
OTIpEINTUII0 TOCTPOSHUE Kypca Kak OOMICKYIbTypHOTO, HAMPABICHHOIO, MPEXKIE BCEr0 Ha
dbopMupoBaHHE U pa3BUTHE HMHTEpPeca K M3YyYEHUIO XMMHH. YUT€Ha OCHOBHAs OCOOEHHOCTh
MOJIPOCTKOBOTO BO3pacTa — HAYallo Mepexoja OT AETCTBA K B3POCIOCTH, KOTOPBIA XapaKTe-
pHu3yeTcs pa3BUTHEM MO3HABATENbHOM cephl.

Ha »srane ocHoBHOro oOmiero cpegHero oOpa3oBaHHs MPOMCXOIUT BKIIOYEHHE
oOydJarmuxcsi B TMPOCKTHYIO U HCCIENOBATENIbCKYIO JESTENIbHOCTh, OCHOBY KOTOPOM
COCTaBJIAKOT TAKHC YHUBCPCAJIbHBIC y‘-IeGHBIG Z[GflCTBPI?I, KaK YMCHHUC BUJICTH HpOGJ’IGMLI, CTaBUTH
BONPOCHI, KilaccuuuupoBarb, HaOMIOIaTh, MPOBOAUTH SKCIIEPUMEHT, JejaThb BBIBOJABI U
YMO3aKJIOUCHUA, OGBHCHHTB, AOKa3bIBaTh, 3allUINaTb CBOW HWACHU, [JdaBaTb OIPCACIICHUA
nousatusiM. Crolla xe€ OTHOCSTCS TPUEMBI, CXOAHBIE C OINpeAeTeHHUEM IMOHSATHI: OMHCcaHUe,
XapaKTepUCTHKA, pa3bsICHEHUE, CpaBHEHUE, pasnuiyeHne. POpMUPOBAHUE ITUX YHUBEPCAIBHBIX
y4eOHBIX JTEUCTBUI HAUMHAETCS €lI€ B HAYaJbHOM IIKOJIEC, & B KypCce XMMHUU OCHOBHOM IITKOJIBI



MPOUCXOAUT UX PASBUTHEC U COBCPUHICHCTBOBAHUC. B cBs3u ¢ >TuM PE3CPBHBIC YaChI IIJIAHUPYCTCS
WCIIONIh30BaTh Ha (OPMHUPOBAHWE M PA3BUTHE YMEHHH TNPOEKTHOW M MCCIIEN0BATEIhCKON
ACATCIIBHOCTH, YMCHHUC BUACTH HpOGJ’IeMBI, ACJIaTh BBIBOJAbI U YMO3AKJIKOUCHU .

Kypc xumun u3yqarot B iBa Tana:

1 sTam — XUMHA B CTAaTUKE — paccMaTpuBaOT COCTaB U CTPOCHUC aTOMa U BCIICCTBA, XUM.
3JIEeMEHT U (GOopMy €ro CyIIecTBOBaHUS, CTPOCHHE BEIIECTBA.

2 9Tan — XUMHA B TMHAMHKE — y4-CS U3Y4alOT XUM. PEakIH KaK (PYHKIIMIO COCTaBa U CTPOCHUS
Y4acCTBYIOIIMX BEUIECTB, KJIaCCU(UKAIIMIO BEIIECTB, CBOWCTBA BEIIECTB.

[InanupyemMble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIMHU pe3yIbTaTaAMM M3YUYeHMs MpeaMeTa « XUMHUS) SBISIOTCA CIEeIYIOIINe YMEHHUS:
* 0OCO3HABATh €IMHCTBO U LEJIOCTHOCTh OKPYXKAIOIIEr0 MUPA, BO3MOXKHOCTH €TI0 O3HABAEMOCTH
U 00BSICHUMOCTH Ha OCHOBE JJOCTUKEHHUI HAYKH;

* TIOCTETNICHHO BBICTPAaUBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh
U TOTOBHOCTh K CaM000pa30BaHHIO, B TOM YHCJIE U B paMKaX CaMOCTOSITENILHOM AEsITeNbHOCTU
BHE IIKOJIBI; OLIEHWBATh KU3HEHHBIE CUTYAIlMH C TOUKH 3pEeHHusi Oe3o0rmacHoro obpasza >KM3HU U
COXpaHEHHUS 3/10pPOBbS;

* OIICHMBATH SKOJIOTMYECKHI PHCK B3aMMOOTHOILICHUN YeJI0BEKa U MPHPOJIBI;

* popMHUpPOBATH IKOJIOTUYECKOE MBIIIJICHHE: YMEHUE OLIEHUBATh CBOIO I€ATEIbHOCTD U MOCTYIKU
JIPYTUX JIOEH C TOYKM 3PEHHUS COXpPAHEHHUS OKPYKAIOLIEH Ccpeapl - TrapaHTa >KU3HU H
OyraromosTyuusi JIt0IeH Ha 3emiie

- hopMUPOBATH U OOBSICHEHHE COOCTBEHHOM MO3UIIUU B KOHKPETHBIX CUTYallUSX OOIIECTBEHHOU
JKU3HM Ha OCHOBE IOJYYEHHBIX 3HAHUN C TO3UIMH HOPM MOpaId U OOIIEeYeTIOBEUYECKHX
[IEHHOCTEH, MpaB 1 00s3aHHOCTEN rpaXkIaHuHA

MeranpeaMeTHbIMH pe3yJIbTaTAMM H3Y4YeHHsl Kypca «XuMHs» sBIseTcss (OpMUPOBaHUE
YHUBEpCAIbHBIX yueOHbIX AevicTBuil (YV /).

PeryastuBubie YY/I:

* CaMOCTOSITENIFHO OOHApYXHMBaTh M (OPMYIHMPOBATH YU4EOHYIO MPOOJEMy, ONMpEAessATh IIeNb
y4eOHOM JeATETHHOCTH,

* BBIBHTaTh BEPCHH pEIIEHHs MPOOJIEMBbI, 0CO3HABaTh KOHEUHBIM pe3ysibTaTr, BBIOMpATh M3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTHKEHUS 1IN,

* COCTaBJIATH (MHIMBUAYAJILHO WIK B TPYIIE) IUIaH PELIeHUs IpoOIeMbl,

* pabotas MO IUIaHy, CBEPATh CBOM ACHCTBHS C IIENbI0O M, MPU HEOOXOAMMOCTH, HCHPABIATH
OIIMOKH CaMOCTOSTEILHO;

Ilo3naBarenbHble YY :

* QHANM3UPOBATh, CPAaBHUBATh, KJIACCU(PHUIMPOBATh U 0000maTh (aKThl U SBICHUS. BBIABIATH
MPUYUHBI U CIEICTBUS IPOCTHIX SIBICHUM.

* OCYLIECTBISATh CpaBHEHHE, KJIAcCH(UKALMIO, CAMOCTOSTENLHO BHIOMpas OCHOBAaHUS U
KPUTEPUU JJIs YKa3aHHBIX JIOTMYECKUX OIEpallnii;

* CTPOMTBH JIOTUYECKOE DPACCYKICHHE, BKIIIOYAIOIIEE YCTAaHOBIIEHHE MPUYMHHO-CIEICTBEHHBIX
CBA3CH.

* CO3/1aBaTh CXEMATUYECKHE MOJICNIN C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTA.

* COCTaBJIATH TE3UCHI, Pa3JIMYHbIC BU/IbI INIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

* IpeoOpa3oBbIBaTh MH(OPMAIIMIO U3 OJHOTO BHJIA B APYTOil (TabaHIly B TEKCT H IIp).

* YMEThb OIpeNesTh BO3MOXKHBIE MCTOYHUKU HEOOXOJUMBIX CBEACHUN, MPOU3BOIAUTH IMOHCK
UH(pOpPMaIINH, aHATU3UPOBATh U OILICHUBATH €€ JOCTOBEPHOCTb.

- CaMOCTOSATENIbHO OPTraHM30BBIBATH y4eOHOE B3aUMOJCHCTBHE B rpymrme (OnpeaessTh oOmue
IIeJIM, paclpeieNaTh POJIU, IOTOBApUBATHCS APYT C APYTOM U T.1.

- HaXOAMTh ¥ U3BJIEKAaTh MH(OPMAITUIO B pAa3IMYHOM KOHTEKCTE; OOBSACHATH U ONUCHIBATH
SIBIICHHS HA OCHOBE MOJIYYEHHOM MH(pOpMaIMK; aHATTU3UPOBATh U UHTETPUPOBAThH MOTyUYCHHYIO



nHpopmanuo; GopMyITHpPOBaTh MPOOJIEMY; HHTEPIIPETUPOBATH U OIIEHUBATH €€; /IeTIaTh
BBIBOJIbI, CTPOUThH MTPOTHO3BIL, TIPEAJIaraTh MMyTH PELICHUS

KommynukatuBubie YY/I:

CaMocTOATENbHO OpPraHU30BBIBATH Y4eOHOE B3aUMOJCHCTBHE B Trpymme (omnpenensrb oOIme
LEJH, PacTIpeAeATh POJIU, JOTOBAPUBATHCS APYT C APYTrOM U T.J1.).

* YMeTh paboTaTh B IpyMIe — yCTaHABIMBAECT pabouyne OTHOIICHUS, Y3(pPEKTUBHO COTPYAHNYAET
U CHOCOOCTBYET MPOAYKTUBHOM KOOIEpally; UHTErPUPYETCS B TPYIIY CBEPCTHUKOB M CTPOUT
IPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMHU U B3POCIIBIMH.

* YYuTHIBaTh pa3Hble MHEHUSI U UHTEPECH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIHIO.

IIpeameTHbIe pe3yabTaThl

OcHOBHbIE MOHSITHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHHIT)

BrImyckHUK HayduTCS:

* ONUCHIBATH CBOMCTBA TBEP/BIX, KUJAKHX, Ta3000pa3HBIX BEIIECTB, BBIICIISS UX
CYIIECTBEHHbBIE PU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO M CBOWCTBAM, YCTaHABINBAThH
NPUYHMHHO-CJICICTBEHHBIC CBSA3H MEX/y JAHHBIMU XapaKTEPUCTHKAMU BEIIIECTBA,

* PacKpBIBATh CMBIC]I OCHOBHBIX XMMUYCCKHUX TIOHSITHI «aTOMY, «MOJICKYJIa,
«XUMHYECKHH JIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAJICHTHOCTBY,
UCTIONIB3Ys 3HAKOBYIO CUCTEMY XHUMHU;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMUIECKUX (popMys 1
CYIIHOCTh XUMHUYECKHX PEAKIIUH C MOMOIIBI0 XMMUYECKUX YPaBHCHHUIA,

* BBIUMCIIATH OTHOCUTEIIbHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MacChl BEIIIECTB, a TAKXKE
MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COCTUHECHHUSX IS OIICHKH UX NMPAaKTUIECKOM
3HAYMMOCTH;

* CPaBHUBATH 110 COCTABY OKCHIbI, OCHOBAHUSI, KHCJIOTHI, COJIH;

* KJTacCU(DUIINPOBATH OKCHUJIBI U OCHOBAHHUS 110 CBOWCTBAM, KHCJIOTBI U COJIU TI0 COCTABY;

* OTHMCHIBATh COCTaB, CBOMCTBA M 3HAUCHHE (B MPUPOJIC M MTPAKTHUECKON JACATEIHHOCTH
YeJI0BEeKa) MPOCTHIX BEIIECTB — KHUCIOPOIa U BOJOPO/Ia;

* JaBaTh CPAaBHUTEILHYIO XapaKTEPUCTHKY XUMUIECKHUX JIEMEHTOB U BaKHEHIIINX
COCJIMHEHUH €CTECTBEHHBIX CEMEICTB MIETOYHBIX METAJUIOB M AJIOTCHOB;

* [TOJIb30BATHCS JTA0OPATOPHBIM 000PYTOBAHUEM M XHMHUYECKOH TTOCYIOH;

* IPOBOJIUThH HECJIOKHBIC XUMUYCCKHIE OTIBITHI ¥ HAOJIOCHHUS 32 U3MCHCHUSIMHU CBOMCTB
BEIIIECTB B MPOIIECCE WX MPEBPAIICHUH; COOTIOAATh PaBUIa TEXHUKU 0€30TIaCHOCTH TIPU
NPOBE/ICHUHU HAOJIIOICHUI U OIIBITOB;

* pa3IuYaTh IKCICPUMEHTAITBHO KHCIOTHI U IIENOYH, TTOJIB3YSICh HHIUKATOPAMHU;
0CO3HABaTh HEOOXOAUMOCTh COOJTIOICHHS MEp O€30MACHOCTH MTPU OOPAIICHUN C KUCIOTAMH U
IeJI0YaMHU.

Buinycknux nonyuum 603mMoHCHOCMb HAYUUMbCAL:

* 2PAMOMHO 0OPAUAMBCIL C BEUWECNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCIb COONIOOEHUS NPABUIL IKOLO2UYECKU De30NaACHO20
nogedeHUsl 8 OKpyHcarouiell npupooHoll cpeoe;

* NOHUMAMb CMBICTL U He0OX00UMOCb COONOOEHUsI NPeONUCAHUU, NPedia2aembix 8
UHCMPYKYUAX NO UCNOTb308AHUIO TEKAPCME, CPEOCE ObIMOBOU Xumuu u op.;

* UCNONIL308aMb NPUOOPEMEHHbBIE KITOYeBble KOMNEMEeHMHOCU NPU 8bINOIHEHUU
UCCe008aMeNbCKUX NPOEKMOE NO U3YYEHUIO CBOUCMS, CHOCO008 NOJYYeHUs U PACNO3HABAHUS
eeujecms;

* Pazeuamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCb, UCHOIb3YS CPEOCMBA YCMHOU U
RUCbMEHHOU KOMMYHUKAYUU NpU pabome ¢ mekcmamu y4eOHuKa u OOnoIHUMeNbHOU
JUmMepamypou, CHPpAgoOYHbLMU MAOIUYAMU, NPOSABTANb 2OMOBHOCHb K YBANCEHUIO UHOU MOYKU
3peHuss npu 06CYHCOeHUU Pe3VIbmMamo8 8blNOJHEHHOU pabomul,



* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEECMBAX U XUMUUECKUX Npoyeccax,
KpUmMu4ecky OmHOCUMbCs K NCe80OHAYYHOU UHDopMayuu, Hedobpoco8ecmHuoll pexiame,
Kacanouwjenucs UCNoIb308aAHUS PASTUYHBIX 6eUjeCms.

Ilepuonnyecknii 3aK0H U MePUOIMYECKAS CHCTEMA XUMUYECKHUX 3JIEMEHTOB
. 1. MenpaeneeBa. CTpoeHue BemecTsa

BrinyckHUK HAy4uTCS:

* KJIacCU(UIIUPOBATH XUMHYECKHE AIEMEHThHI Ha METAJIIbI, HEMETAJUTBI, SJIEMEHTBI, OKCHJIBI U
TUAPOKCUBI KOTOPBIX aM(OTEPHBI, U UHEPTHBIE JIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAXKHOCTH
YHOPSAI0YEHHOCTH HAYYHBIX 3HAHUIM;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona /. 1. Menpaeneena;

* OMUCHIBATH U XapaKTEPU30BaTh TAOIHUHYIO POPMY MEPHOTUIECKON CUCTEMBI XUMHUECKUX
3JIEMEHTOB;

* XapaKTeprU30BaTh COCTAB ATOMHBIX SI/IEp U PACIPEICICHUE YUCIIA DIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPUOANYECKON CUCTEMBI, a TAKXKE
KaJlus U KaJIbLIUS;

* pa3IUy4aTh BUJBI XUMHUUECKOHN CBSI3M: HOHHYIO, KOBAJCHTHYIO MOJIIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUTMYECKYIO;

* 1300pakaTh NIEKTPOHHO-UOHHBIE (POPMYIIBI BElleCTB, 00pa30BaHHBIX XUMUYECKUMU CBS3SIMHU
pa3Horo BUjA;

* BBISIBJISITH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUINYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XMMHUYECKHE JIEMEHTHI U UX COEIMHEHUSI HAa OCHOBE MOJIOKEHHSI 2JIEMEHTOB
B MIEPUONYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* ONUCHIBATh OCHOBHBIE 3Tarbl OTKpbITUS Jl. V. MeHeneeBbIM epruoinyecKoro 3akoHa 1
MEPUOANYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB, )KU3Hb H MHOTOOOPa3HYI0 HAYIHYIO
JIESITEIIbHOCTh YUYEHOTO;

* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE TIEPUOUYECKOTO 3aKOHA U
MEPUONYECKON CUCTEMbl XUMHUYECKUX 31eMeHToB J[. 1. Menaeneena;

* 0CO3HABATh HAYYHBIE OTKPBITHI KaK pe3yiIbTaT JUIMTEIbHBIX HAOIIOACHHUIA, OTTBITOB, HAYYHOM
MOJIEMUKH, TPEOJAOJICHHS TPYTHOCTEH U COMHEHHUI.

Buinycknuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

* 0CO3HABAMb 3HAYEHUE MEOPEMUYEeCKUX SHAHUL 01 NPAKMUYECKOU 0esimelbHOCU Yelo8eKd,
* OnUCHIBAMb U3YUEHHbIE 00BEKMbl KAK CUCMEMDbL, NPUMEHSS T02UK)Y CUCIEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOULECKOL CUCIEMbl XUMUYLECKUX DJIeMEeHMO8
0718 00BACHEHUS U NPEeOBUOCHUSL CBOLICTNE KOHKDEMHbIX 8eUeCmE,

* paszsusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCE0M YeryOaeHus 3HaHUl 06
UCmopuu CMmaHoB1eHUsI XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOULECKO20 3AKOHA KaK
00HO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX 00CTMUNCEHUAX HAVKU U
MEXHUKU.

MHoroo0pa3ue XuMHYeCKUX peaKkiuii

BrinyckHUK Hay4uTcs:

* O0BSICHATH CYTh XUMHUYECKHX MTPOLECCOB U UX MPUHIUIHAIBHOE OTJINYUE OT PU3NYECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUM;

* YCTaHABJIMBATH MPUHAIC)KHOCTH XUMUYECKON PEAKIINH K ONpeAeIEHHOMY TUITY 110 OJJHOMY 3
KJIACCU(UKAIMOHHBIX MMPU3HAKOB: 1) MO YUCITY H COCTaBY MCXOHBIX BEIECTB U MPOIYKTOB
peakuu (peakiuy COSTUHEHNUS, Pa3I0KEeHHs, 3aMEIICHUS 1 0OMEHa); 2) 1O BBIJCIICHUIO UITH
MOTJIOIICHHUIO TEIUIOTHI (PEaKIMK 3K30TEPMUUYECKUE U IHAOTEPMUYECKHUE); 3) 10 U3MEHEHUIO
CTETNEeHEH OKHCICHHSI XUMHUUECKHUX AJIEMEHTOB (PEaKuu OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE);
4) mo oOpaTuMoCTH Tpolecca (peakiuu o0paTuMble U HeoOpaTHUMBbIE);

* Ha3bIBaTh (DAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMHUUECKHUX PEaKIIHii;

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIIEHUE XUMUIECKOTO PABHOBECHS;



* COCTaBJIATh YPaBHEHUS SJEKTPOJIUTUUECKON TUCCOIMAIIMN KUCIIOT, IIEeJI0Uei, COJIel; MOTHbIC U
COKpallEHHbIE HOHHBIE YPaBHEHHS peaklinii 0OMeHa; ypaBHEHUS! OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINIA;

* IPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX peakiuil mo GopmyrnaM/Ha3BaHUSM UCXOAHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BENIECTBA O (hOpMYyIJIaM/Ha3BaHUSM MPOTYKTOB PEaKIIHH,

* COCTaBJIATh YPAaBHEHHUS PEaKkIUii, COOTBETCTBYIOUINX MOCIEA0BATEIBHOCTH («IIETIOYKE))
MpeBpalleHUl HEOPraHUYECKUX BEIIECTB PA3TUUYHBIX KIJIACCOB;

* BBISIBJISITH B ITPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOIINE O TPOTEKAaHUU
XAMHYECKOU PEaKIUu;

* IPUTOTOBJISITH PACTBOPHI C ONMPEIETEHHON MaCCOBOM J10JIE paCTBOPEHHOIO BEUIECTBA;

* OIPEEINIATh XapaKTep CPeIbl BOJAHBIX PACTBOPOB KHUCIIOT U IIENIOYEH 110 U3MEHEHHUIO OKPaCKU
WHJUKATOPOB;

* IPOBOJUTH KaUECTBEHHbIE PEAKIIUHU, TOATBEPK/IAOIIME HATTUYNE B BOJHBIX PacTBOpax
BEILECTB OT/IEJIbHBIX KATUOHOB U AHUOHOB.

Buvinyckrux nomyuum 603mMO0ACHOCMb HAYYUMbBCA:

* COCMasnAmb MONEKYIAPHbLE U NOJIHbLE UOHHbLE YPABHEHUSA NO COKPAUWEHHBIM UOHHBIM
VPa6HeHUAM,

* NPUBOOUMb NPUMEPLI PEaKyull, NOOMEEPAHCOAIOUIUX CYUECMBOBANHUE 83AUMOCEAZU MENHCOY
OCHOBHBLIMU KACCAMU HEOP2AHUYECKUX 6eUjecme,

* NPOCHO3UPOBAMb PE3YIbIMAMbl 8030€UCMBUSL PASTUYHBIX (PaKMOPO8 HA U3MEHEHUe CKOPOCMU
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb PE3VIbIAMbl 8030€UCMBUSL PA3TUYHBIX PaKMOPO8 Ha cMeujeHue
XUMUYECKO20 PABHOBECUAL.

MHuoroo0pa3ue BelecTn

BrinyckHUK Hay4uTcs:

* ONPEAEIATh NPUHAIIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJTHOMY U3 U3yYEHHBIX
KJIACCOB/TPYIIT: METAILIbI U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 MX HA3BAHUSIM;

* OIPEEIISATh BAJICHTHOCTb U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COSAMHEHUN MO BaJICHTHOCTSIM U CTETIEHSM OKHCIICHUS
DJIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHHIA
U COJIEH;

* OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHHS (PU3NIECKIX U XUMUYECKUX CBOHCTB MPOCTHIX
BelIeCTB (METAJIOB U HEMETAJJIOB) U UX BBICIIMX OKCHJIOB, 00pPa30BaHHBIX AJIEMEHTaMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIJIsl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHbIE JIIsl KaXKI0TO U3 KIacCoB
HEOPraHWYECKUX BEILLECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOJIUTH NIPUMEPHI PEAKIIMIL, TOATBEPKAAOIINX XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB: OKCUAOB, KHCIIOT, OCHOBAaHUM U COJICH;

* OIPEAEIIATh BEIIECTBO-OKUCIUTEINb U BEIECTBO-BOCCTAHOBUTEND B OKUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSIX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OaNaHC (U1 U3YyYEHHBIX peakluii) Mo
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMHUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILIECTB;

* IPOBOIUTH JTAOOPATOPHBIE OMBITHI IO MOJYYSHUIO M COOMPAHUIO Ta3000pa3HBIX BEIECTB:
BOJIOPO/Ia, KUCJIOPO/1a, YTIEKUCIIOTO ra3a, aMMUaKa; COCTaBIISITh YPAaBHEHUSI COOTBETCTBYIOIIUX
peaKIui.

Buvinyckruk nomyuum 603mMOACHOCMb HAYYUMBCA:

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMEA BEUJeCME HA OCHOBE UX COCMABA U CMPOEHUSL,



* NPOCHO3UPOBAMb CHOCOOHOCMYb Beuecmed NPOSGIAMb OKUCTUMENbHbIE U
B0CCMAHOBUMENbHBLE CEOUCBA C YUEMOM CeneHell OKUCIeHUs. JIeMEeHNO08, BX00AUUX 8 e20
cocmas;

* BbIAGIAMb CYUECMBOBAHUE 2EHEMUYECKOL 83AUMOCEA3U MENHCOY BeUeCmeamu 8 psdy: Npocmoe
8ewecmao — OKCUO — 2UOPOKCUO — COJlb,

* Xapaxmepuzoeams 0coovie cOUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCION,

* IPUBOOUMb NPUMEPbL YPAGHEHUU PeaKYUll, 1eHCauux 8 0CHO8e NPOMbIUULEHHBIX CHOCO008
NOYYEHUsL AMMUAKA, CEPHOU KUCTOMbL, YY2YHA U CIMATU;

* onucvleams QusuyecKue U XUmMuuecKue npoyeccyl, AGNANUUEC YACbIO KPY208opoma
sewecms 8 npupooe;

* 0P2aHU308b16aMb, NPOBOOUMb YUEeHUYECKUe NPOEKMbl NO UCCAEO008AHUIO CEOLICE elujecms,
UMEIOUWUX BANCHOE NPAKMUYECKOe 3HAYEHUE

Conep:xxanue yueOHOro npeamera « XuMush»
8 ki1ace

Beenenue

[IpenMer XWUMHUHM, METOABI TO3HAHUS B XUMHH: HAOMIOJEHUE, OSKCICPUMEHT,
MojenupoBanue. Mctounukum xumuueckod uHOpmanuMM, ee T[ONy4YeHHe, aHajiu3 u
MPEJICTAaBICHHE €ro pe3ynbTaroB. [loHATHE O XUMHUYECKOM »JJeMeHTe u ¢dopMax ero
CYIIIECTBOBaHMS: CBOOOJIHBIX aTOMaXx, MPOCTHIX U CIIOXKHBIX BelecTBa. [IpeBpaiieHus BemecTs.
OTnuune XUMUYECKUX peaKkmuii OT (pu3Mdeckux sBICHWNA. Polb XMMUU B JKHU3HH YelIOBEKA.
Xemodunus u xemooobus. KpaTkue cBeieHUsI U3 UCTOPUN BOZHUKHOBEHHUS M PA3BUTHS XUMHUH.
[epuon anxumuu. [oustre o punocopckom kamue. Xumus B X VI B. Pazsutne xumun Ha Pycu.
Ponb oTedecTBEHHBIX YUEHBIX B CTAHOBJICHHH XMMHYECKOW Hayku - paboTel M. B. JlomoHOCOBa,
A. M. bytnepoga, [I. 1. MenaeneeBa. XuMuueckas CHMBOJIMKA. 3HAKM XUMUYECKHUX JIEMEHTOB
U TPOUCXOXKJEHHE UX Ha3BaHMi. Xumuueckue ¢opmynsl. MHAekcsl U KO3 (UIIHMEHTHI.
OTHOCUTENbHBIE aTOMHAsT W MOJEKYJsipHas Macchl. PacueT MaccoBOW [0JAM XUMHUYECKOTO
aJeMeHTa 1o popMyIie BEIIeCTRA.
IIepuoanueckas cucreMa xuMudeckux 3yeMeHToB J[. M. Menneneesa, ee CTpyKTypa: Majble U
OoJIbIIIe TIEPUOBI, TPYIIIBI U OATPYIIHI (TJIaBHAs U moOouHast). [leproanyeckas cuctema Kak
CIIPaBOYHOE TTOCOOME TS TTOTYICHUS CBEJICHUI O XMMUUYECKUX dJICMEHTAX.

JdemoHcTpaumu.
Mopenu (mapoctepkHeBsle U Ctioapta bpurie6a) pa3nuyHbIX TPOCTHIX U CIOKHBIX BEILECTB.
Kosnneknus CTeKIIHHON XUMUYECKON MOCY/IbI.
Konnexkuust MmatepuanoB U U3e11il HA OCHOBE aTIOMUHHSL.
B3anmoneiicTBre Mmpamopa ¢ KUCJIOTON U TIOMYTHEHHE U3BECTKOBOM BO/IBI.

JlabGopaTopHbIe ONBITHI.
1. CpaBHEHME CBOWCTB TBEPJIBIX BEUIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH HUCTIAPEHUSI BOJIBI, OJIEKOJIOHA, CIIUPTA ¢ (GUIBTPOBAILHON OyMaru.

Tema 1. ATOMBI XMMH4€CKHX 3JIEMEHTOB

ATtombl Kak (hopMa CyIIECTBOBaHHUS XUMUYECKUX AJIeMEHTOB. OCHOBHBIC CBEIACHHS O
CTPOCHMH aTOMOB. JloKa3zaTenbCcTBa CIIOXHOCTH CTpoeHusi atoMoB. OmbiTel Pesepdopna.
[Inanerapnass Mozaenb cTpoeHus aroMa. CocTaB aTOMHBIX SII€pP: MPOTOHBI M HEHUTPOHBI.
OTtHOcuTeNnbHAs aTOMHAs Macca. B3auMoCBs3b MOHATHH «ITIPOTOH», «HEUTPOH», KOTHOCUTEIIbHAS
aTOMHas Maccay. MI3MeHeHue dncia IpOTOHOB B Ipe aToMa - 00pa30BaHHE HOBBIX XUMHYECKHUX
3JeMeHTOB. MI3MeHeHue unciia HEHTPOHOB B siipe aToMa - o0pazoBaHue n30TomnoB. COBpEeMEHHOE
OMpeJIeJICHUE MOHATUSA «XUMUYECKUN 37eMeHT». M30Tombl KaKk pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO 3JIEMEHTA. JJEKTPOHbI. CTpOEHUE 3JIEKTPOHHBIX YPOBHEHW aTOMOB XHMHMUYECKHUX
JIEMEHTOB MallbIX IEepuoJ0B mepuoanueckor cucremsl JI. M. Menneneesa. Ilonsarue o
3aBEpIICHHOM W  HE3aBEepPIICHHOM  DJJIGKTPOHHOM  cJo€  (PHEpreTMYecKOM  ypOBHE).
Ilepuonnueckas cucrema xumuueckux dsyemeHTOB [[. M. MeHneneeBa U CTpOEHHE aTOMOB:
buznyecKkuit CMBICT TOPSIKOBOTO HOMEpA 3JIEMEHTa, HOMepa TpYIIbI, HOMEpa Iepuoja.



MN3meHeHnue uwMcna SJIEKTPOHOB HA BHEIIHEM OJJIEKTPOHHOM YPOBHE aToMa XHUMHUYECKOIO
dJIeMEeHTa - O00pa3oBaHHE IMOJOKUTEIBHBIX W OTPHUIIATENbHBIX HOHOB.MOHBI, 00pa3oBaHHBIC
aToOMaMu METaJUIOB M HeMeTauioB. [IpuunMHbl U3MEHEHHS] METANIMYECKUX U HEMETAUTMYECKUX
CBOHMCTB B mepuoaax u rpynmnax. OOpazoBanue OWHapHBIX coeauHeHUU. [loHATHE 00 MOHHOU
cBsi3u. CxeMbl 00pa3oBaHus MOHHOU CB3U. B3anMopeiicTBie aTOMOB XHMHUYECKUX DJIEMEHTOB-
HEMETaJUIOB MEXAy co00i - o0pa3oBaHHWE JBYXaTOMHBIX MOJIEKYJ TIPOCTHIX BEIIECTB.
KoBaneHTHass HemonsipHas XWMHYECKas CBS3b. OJIEKTPOHHBIE M CTPYKTYpPHBIC (OPMYIIBL.
B3anMopeiicTBHe aTOMOB XMMHUYECKHX SJIEMEHTOB-HEMETANIOB MEXIYy CO00#l - oOpa3oBaHue
OMHApHBIX COEAMHEHHH HEMETaJIOB. DJIEKTPOOTPHIATENbHOCTh. I[IOHSATHE O KOBaJeHTHOU
MOJISIpHON CBsi3H. [TOHSATHE O BAJIGHTHOCTH KaK CBOWCTBE aTOMOB OOpa30BBIBaTh KOBAJICHTHBIC
xumudeckne cBs3u.  CocraBneHue ¢GopMyn OWHAPHBIX COCIUHEHHH 10 BaJCHTHOCTH.
B3anMopeiicTBHe aTOMOB XUMHYECKHUX JJIEMEHTOB-METAJJIOB MEXAY €000 - oOpa3oBaHUE
METAJUINYECKUX KpUCTAIUIOB. [IOHATHE O METAIIIMYECKON CBS3H.

JdemoHcTpaumu.
Mojenu aToMOB XUMHUYECKHUX DJIEMEHTOB.
[lepuoanueckas cucrema xumuueckux sneMenToB J[. . Menzaeneesa.

JlaGopaTopHbIe ONBITHI.
3.MozenupoBaHue MPUHLIKIA JEHCTBUI CKOHUPYIOIIETO MUKPOCKOTIA.
4.M3rotoBienue Moieeli OMHApHBIX COCAMHEHUI.
5.M3roToBieHne MoJieNd, WIUTIOCTPUPYIOIIECH CBOMCTBA METAJTTMYECKOUN CBA3U.

Tema 2. IIpocTsie BemecTBa

[TonoxkeHne MeTamIOB M HEMETAUIOB B MMEPHOJUYECKONM CHUCTEME XUMHUYECKUX
anemeHToB /[. 1. MenneneeBa. BaxkHenmme npocThie BEMIECTBA - METAJLIBL: KEJIE30, ATTFOMUHUM,
KaJIbIIM, MarHui, HaTtpui, kKamuid. OOmme (U3UYECKHe CBOWCTBA METAIOB. BakHeliue
MIPOCTHIC BEHIECTBA - HEMETAILIBI, 00pa30BaHHBIE aTOMaMU KHCIIOpPOJia, BOJIOPOAA, a30Ta, CEPHI,
docdopa, yraepoaa. MoseKyasl MPOCTHIX BEIIECTB-HEMETAIOB-BOJIOPOa, KUCIOPOaa, a30Ta,
raioreHoB. OTHOCUTeNbHass MoJleKyisipHas wmacca. CmocOOHOCTh aTOMOB XUMHYECKHX
9JIEMEHTOB K OOpa30BaHUI0 HECKOJBKHX TPOCTHIX BEHIECTB - aJIOTPONUSA. AJIIOTPOIHBIC
MoIuUKAIMKA KUciopona, hocdopa u onoBa. Metannnyeckue U HEMETAIIMUYECKUE CBOMCTBA
MPOCTHIX BenleCTB. OTHOCUTEIBHOCTD JIEJICHUS] MPOCTHIX BEIIECTB HA METAJJIBI U HEMETAJLIBI.
UYucno Asoragpo. KomumuectBo BemectBa. Monb. MonsipHass Macca. MousipHblii  00beM
ra3o00pa3HbIX BelmecTB. KpaTHble eMHUIIBI KOJTMYECTBA BEIIECTBA — MUJIJTUMOJIb U KUJIOMOJIb,
MUJUIMMOJIIpHAsE YW KWJIOMOJISIPHAsE MacChl BEIIECTBA, MWUIMMOJSPHBIA W  KUJIOMOJSIPHBIN
00beMBl Ta3000pa3HBIX BEMIECTB. PacdeThl ¢ WCHOJB30BAaHUEM TIOHATHH «KOJIHMYECTBO
BEIIIECTBAY, «MOJIIPHAS MAcCay, «MOJIIPHBIA 00BEM Ta30BY, «ITOCTOSIHHAS. ABOTAIPOY.

JdemoHcTpaumu.
ITonyuyenue o30Ha.
OO6pa3s1ibl 6e510T0 U CEporo 0JI0Ba, 06e10ro 1 KpacHoro ¢gocdopa.
Hexotopsie MeTasibl 1 HEMETaUIbl KOJTMYECTBOM BellecTBa | MOJIb.
Mojenb MOISIPHOTO 00BheMa Tra3000pa3HbIX BEIIECTB.

JlaGopaTopHbIe ONBITHI.
6.03HaKOMJICHHE C KOJUICKIIASIMUA METAJIJIOB.
7.03HaKOMJICHHE C KOJUICKIIMSIMU HEMETAJIIOB.

Tema 3. CoenHeHHSI XUMHYECKHX DJIEMEHTOB

Crenenb oxucieHusi. CpaBHEHHE CTENEHU OKUCIEHUS M BaJeHTHOCTU. OmnpeneneHue
CTEMEHN OKHCJICHHS AJIEMEHTOB M0 XUMHu4eckoil (opmyine coequnenus. CoctaBieHue Gopmyi
OMHApPHBIX COEAMHEHUHN, OOLMI CrOcO0 WX Ha3bIBaHWs. bUHApHBIE COCNMHEHUS METaIOB U
HEMETAJUIOB: OKCHJBI, XJOpuubl, cymbduasl u aAp. CocraBienue ux ¢opmyn. bunapHbIe
COCIMHEHUS HEMETAJJIOB: OKCHUbI, JIETY4H€ BOJOPOJHBIE COCAMHEHHS, HX COCTaB.
[IpencraBuTenu OKCHAOB: BOJA, YIJIEKUCIBIA Ta3 M HeramieHass u3BecThb. lIpeacraButenu
JIETY4YUX BOJIOPOJHBIX COEIUWHEHMI: XJIOPOBOJIOpOoA U amMMuak. OCHOBaHHUS, UX COCTaB H
Ha3BaHUsA. PacTBopuMOCTh OCHOBaHUH B Bojie. Tabnuiia pacTBOPUMOCTH THIPOKCHIOB M COJIEH B



Boje. lIpexcraBurenu menodeil: TUAPOKCUABI HATpusA, Kaiusd M Kaublud. [lonsarue o
KAueCTBEHHBIX peakuusax. Muaukaropsl. MI3MeHeHre OKpacku MHAMKATOPOB B IIEJIIOYHOU CpeJie.
Kucnotsl, ux cocraB u Ha3BaHusa. Kiaccudukanus kucioT. [IpeacraBurenu KUCIOT: cepHas,
consiHass W a3oTHas. [loHsATme o mkane kucioTHocTH — Imkana-pH. M3MeHeHume oxpacku
MHJMKATOPOB B KUCJIOTHOU cpene. Conau Kak MPOU3BOJHBIE KMCIOT U OCHOBaHUM. VX cocraB n
Ha3BaHusA. PacTBopumocTh cojielt B Boje. [lpencraButenu coseii: Xjmopua HaTpus, kapOoHAT U
dochar kampiusa. AmopdHBIE W KPHCTAJUIMYECKHWE  BemiecTBa.  MEXKMOJICKYIISIPHBIE
B3aUMOJICUCTBUA. THIBI KPUCTAUIMYECKHX pELIETOK: HOHHAs, aTOMHas, MOJIEKYyJspHas u
MeTajuinueckasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIOB KPHUCTAUIMYECKUX PEIIETOK.
BemectBa MONEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa s
BEIIECTB MOJIEKYJISIPHOTO CTpoeHMs. YucThle BemecTBa U cMecH. [Ipumepsl )KUIKUX, TBEPAbIX U
razoo0pa3Hbix cMeceil. CBOMCTBA YHCTHIX BEMIECTB U cMeceld. Ix coctaB. MaccoBast 1 00beMHas
JI0JIU KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE € UCIIOIB30BAHUEM TTOHATHS J1OJISL.

JdemoHcTpaumu.
OO6pa31ibl OKCUAO0B, KUCIOT, OCHOBAHUH U COJIEH.
Monenn KpUCTAJUIMYECKUX PEIIETOK XJIOpWAa HaTpus, anmasza, okcuja yriaepoma (IV).
KucnorHo-1enounble UHAUKATOPBI, U3MEHEHUE OKPACKU B Pa3IUYHBIX Cpelax.
YHUBEpCANbHBIA UHANKATOP U U3MEHEHUE €r0 OKPACKH B Pa3JIMUHBIX Cpeaax.

JlabGopaTopHbIe ONBITHI.
8.0O3HaKOMIJICHHE C KOJUIEKIIUIMH OKCHIIOB.
9.03HaKOMIIEHHE CO CBOMCTBAMU aMMHAKa.
10.KauecTBeHHBIE peaKIIMy Ha YTIICKUCIBIN Tas3.
11. Onpenenenune pH pactBopos kuciotsl. llenoun u Boas!.
12.0npeneneane  pH pacTBOpoB JUMOHHOTO M SIOJIOYHOTO COKOB Ha Cpe3e IIJI0JIOB.
13.03HaKOMJIEHUE C KOJUIEKIIUSIMU COJICH.
14.03HaKkoMJIEHHE € KOJUIEKIIMEH BEHIECTB C Pa3HbIM THUIIOM KPUCTAJUIMYECKOW PEIIETKH.
H3rorosnenue Moenen, KpUCTAUIMYECKUX PELIETOK.
15.03nakoMyIeHHE ¢ 0Opa3iiaMyu TOPHOU TTOPO/IBI.

Tema 4. U3meHeHHs1, TPOUCXOASAILIME C BelIeCTBAMM

[lonsiTHE ABIEHUI KaK U3MEHEHUM, TPOUCXOSIINX C BEHIECTBAMH.
SIBneHus, cBs3aHHBIE C U3BMEHEHUEM KPHUCTAINTMYECKOTO CTPOCHHS BEIleCTBA MPHU MOCTOSTHHOM
ero cocraee, ¢usznueckue spieHus. Dusmueckue SABIEHUS B XUMHUHU: JAUCTUIUIALINA,
KPUCTAJIIN3AIMsl, BBIIAPUBAaHHE W BO3TOHKA BEIIECTB, IeHTpudyrupoBanue. SBieHus,
CBA3aHHBIE C U3MEHEHHEM COCTAaBa BEILECTBA, - XUMUYECKHE peakuuu. [IpusHaku u ycinoBus
MPOTEKAHUS XUMUYECKUX peakiuil. [lorsTre 00 9K30- M IHAOTEPMHUUECKUX peakiusax. Peakuuu
TOPEHHUsI KAK YaCTHBIN Cly4yall dK30TEPMUYECKUX PEAKLIMM, IPOTEKAIOIIUX C BBICICHUEM CBETA.
3aKOH COXpaHEHUsi MacChl BeEIIeCTB. XHMHUYECKHE YpaBHEHHS. 3HAu€HUE UHJICKCOB U
kod(durmentoB. CocTaBieHHE ypaBHEHWH XUMHYECKHUX peakiuil. PacdeTbl mo XUMHUYECKUM
ypaBHEeHUsSM. PenieHue 3a7ad Ha HaxXOXKICHHE KOJIMYECTBA BEIIECTBA, MAcChl WU O0beMa
OPOJYKTa peaklMH MO KOJUYECTBY BEUIECTBa, Macce HIM OO0bEMY HCXOJHOTO BEIIECTBA.
Pacuetsl ¢ ucnosnb30BaHUEM MOHSTHS «10JIs», KOTJa UCXOJIHOE BEILIECTBO JaHO B BUJIE PACTBOPA
C 3aJJaHHOM MacCOBOM JI0JIEl PaCTBOPEHHOI'O BEIECTBA MJIM COJEPKUT OMPEIAECICHHYIO OJI0
npumeceid. Peakunn paznoxenus. [IoHsTHEe 0 cKOpOCTHM XMMHYECKUX peakuuid. KartanusaTopsl.
®epmenTsl. Peakniuu coequnenus. Katanuruaeckue u HeKaTaIUTUIECKHE peakiuu. O0paTumbie
¥ HeoOpaTUMble peaklnu.
Peakuuu 3amMereHusi. DIEKTPOXUMHUYECKUN Pl HANPSIKEHU METalIOB, €ro HMCHOJIb30BAHUE
JUISl TIPOTHO3UPOBAHUSI BO3MOXHOCTH MPOTEKAHUSI PEAKIMI MEXIy METallaMU U PacTBOPAMHU
KHCJIOT. Peakiuu BBITECHEHHsI OJTHUX METAJUIOB U3 PAacTBOPOB MX COJIEW JIPYTMMH METAJUIaMH.
Peaknuun oOmena. Peakumu HeiTpanmuzanuu. YCIOBHS TPOTEKaHHWs peakiuii oOMeHa B
pacTBopax /0 KOHIA. THUIBl XUMHUYECKUX PEaKIUi (10 MPHU3HAKY «UUCIO M COCTAaB MCXOJHBIX
BEIIECTB M MPOJAYKTOB pEAKIMWU») Ha NIpUMEPE CBOMCTB BOAbl. Peakuus pasznoxeHus -
3JIEKTPOJIN3 BOJBI. Peakumu coequHeHus - B3aUMOJEHCTBHE BOJbI C OKCHJIAMH METAJUIOB H



HeMmeTauioB. [loHaTtue «ruapokcuably. Peakiuu 3amenieHus - B3aUMOACHCTBUE BOJBI C
HIEJIOYHBIMHU U I1I€JIOYHO3EMENIbHBIMU MeTallaMu. Peakiuu oOMeHa (Ha mpuMepe THMIIpoJn3a
cynb(huIa ATIOMUHAS U KapOuIa KaabIIus).

JdemoHcTpaumu.
[Tpumeps! pU3NUECKUX SBICHHA.
[TnaBnenue napaduHa.
Bosronka #ofa nim 6€H30MHON KUCIOTHI.
PacTBOpeHrEe OKpallleHHBIX COJICH.
Juddy3us AyIMHUCTHIX BEMIECTB C TOPSAIICH JTaMIIOYKH HaKaIMBaHUS.
[TpumMepsl XUMHUYECKHX SBJICHHI: a) TOPEHUE MarHus; 0) B3aMMOJIEHCTBHE COJISTHON KHUCIOTHI C
MpamMopoM WJIM MelioM; B) mosydeHue ruapokcuaa meau (II); r) pactBopeHue moaydyeHHOTo
THAPOKCHIA B KHUCJIOTax; A) B3auMmozeiicTBue okxcuma meau (II) ¢ cepHoit kucioroir mpu
HArpEeBaHUU; €) pa3lIoKeHHE MTepMaHraHaTa Kajwus; )K) B3aUMOJICHCTBUE pa30aBIEHHBIX KUCIIOT C
METaJUIAMH.
Paznoxxenue mepokcuia BOJAOPOa MOMOIIBIO JUOKCHIA MapraHiia U Karajasbl KapTodens win
MOPKOBH.
JlabopaTopHble ONBITHI.
16.IIpokanuBanre MeaY B IUIAMEHU CIIMPTOBKH WIJIM TOPEJKH.
17. 3amemenne Meau B pactBope xaopuaa meau (II) xenesom.

Tema 5. IlpakTukym 1. [Ipocreiinme onepanuu ¢ BEIIECTBOM
[Mpaktuyeckas padora Ne 1,2. IlpaBuna TeXHUKH O€30MACHOCTH TMpH PabOTe B XUMHUYECKOM
kabunere. JlabopaTopHoe o0opya0BaHNE U OOpAIICHUE C HUM.
[Ipakruueckas padora Ne 3. [Ipu3Haku XMMUYECKUX PEaKIUi U UX KIACCUPUKAIIHSL.
[TpakTuueckas padora Ne 4,5.AHanm3 1OYBBI W BOJBL. [IpUroToBIeHHWE pacTBOpa caxapa ¢
3aJJaHHOM MAacCOBOM JOJICH.

Tema 6. Teopusi 3JeKTPOJTUTHYECKOH JUCCONMALMHU W CBOHCTBA KJIACCOB
HEOPraHU4ecKMX COeTUHEHM I
PactBopenune kak (usuko-xumudeckuii mporecc. [loHsTHe 0 THApaTax W KPUCTALUIOTHApATAX.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJIE€Nb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX
BEIIECTB OT Temneparypbl. HachlllleHHbIE, HEHACBHIIIEHHBIE M IEPECHIIIEHHBIE PAaCTBOPBI.
3HaueHUe PacTBOPOB JJIsI MPUPOJBI M CEIBCKOTO XO03siicTBa. [loHATHE 00 AIIEKTPOIUTUIECKON
JUCCOIMALMU. DJIEKTPOJIIUTHI M HEDJIEKTPOIUTHL. MeXaHU3M JIUCCOLUALMU DJIEKTPOIUTOB C
Pa3JIMYHBIM TUIIOM XUMHUYECKOU CBsi3H. CTENEeHb ANEKTPOIUTUYECKON auccoranuu. CUiibHbIE U
ciabple JIEKTPOITUTHI.
[TonsiTHE 00 SMEKTPOTUTHUECKON JMCCOIMANMH. DIEKTPOIUTHI U HEIIEKTPOIUTHI. MeXaHUu3M
JUCCOIMALMM  3JIEKTPOJIUTOB €  pa3MYHbIM THUIOM  XMMH4YEeCKoll cBsa3u. (CreneHb
AIIEKTPONIUTUYECKON Auccoruanui. CHIbHBIC U CTa0bIe AIEKTPOJIUTHI.
OCHOBHBIE TOJIO)KEHUSI TEOPUU DIIEKTPOIUTHYECKOW Jucconuanvu. loHHBIE ypaBHEHUS
peakuuid. YClIoBHS TPOTEKAHUS pPEaKlMd OOMEHa MEXIy JJIEKTPOJIUTAMHU JO0 KOHIIA B CBETE
WOHHBIX ITPEACTABJICHUII.
Knaccudukanmst HOHOB U UX CBOHCTBA.
Kucnotel, ux xknaccubukamus. Jluccomumanus KHCIOT M WX CBOWCTBA B CBETE TEOPUU
IEKTPOJIUTUYECKON aucconanuu. MoJeKysipHble M WOHHBIC YPAaBHEHUS PEaKLH KUCIOT.
B3anmoneiicTBie KHUCIOT € MeETaUIaMHU. OJIEKTPOXUMHUYECKUN pAl HaANpsHDKEHWA METaslioB.
BzaumopaeicTBue KUCIOT ¢ METaUlaMUd M OKCHJAAMU METAUIOB. B3anMoneincTBHe KHUCIOT C
OCHOBAaHMSIMH - peaklMsl HeWTpaniu3auuu. B3anMoeicTBrue KUCIOT ¢ coliaMu. Mcnonb3oBanne
TaOJIUIBI PACTBOPUMOCTH JIJISi XapPAKTEPUCTUKA XUMHUYECKUX CBOUCTB KHUCIOT. OCHOBaHMS, MX
kinaccudukanus. Jlucconmarusi OCHOBaHMM U UX CBOWMCTBA B CBETE€ TEOPHUH DJIEKTPOJUTUUECKON
auccornuanuu. B3aumonelcTBie OCHOBAHUNM € KUCJIOTAMH, KUCJIOTHBIMU OKCHJAMH U COJISIMH.
Hcnonp3oBanue TaOMUIBl PACTBOPUMOCTH JJISi  XApaKTEPUCTUKHM XUMHUYECKHX CBOMCTB
OcHOBaHUH. Pa3noxeHne HEpacTBOPUMBIX OCHOBaHMM npu HarpeBanuu. Conn, HX
kinaccuukanus U aucconmanus B cBete TOJ] pasmuunbix TUTOB coseil. CBoWCTBa coieil B



CBETE TEOPUU DJIIEKTPOJMTUYECKOW AUCCOUMALMU. B3auMonencTBue cojeld C MeTaJUlaMH,
YCJIOBHUS TMPOTEKaHUs ATUX peakuuil. B3zanmmoneicTBue conell ¢ KUCI0TaMH, OCHOBAaHUSIMU M
consimu. Mcnonp3oBaHue TaOMUITBI PACTBOPUMOCTH ISl XapAKTEPUCTUKN XUMUYECKUX CBOWCTB
CoJIei.
O06o006mu1eHne cBeieHni 00 OKCHIax, UX KiIacCu(UKaui 1 XUMUYECKUX CBOMCTBAX.
['eneTnueckue psapl METAVIOB M HEMETAUIOB. ['eHeTHdeckas CBSI3b MEXKIY Kilaccamu
HEOPTraHUYECKHUX BEILIECTB.
OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.
Onpenenenne CTENEHN OKHUCIEHUS I AJIEMEHTOB, OOpa3yIONIUX BEIIECTBA Pa3HBIX KJIACCOB.
Peakiiuun wmonHoro oOomMena u OBP. OxwuciauTenb M BOCCTAaHOBHUTEIb, OKHCICHHE U
BOCCTaHOBJICHHE.
Peakiun woHHOrO OOMEHa W OKHCIWTEIHLHO-BOCCTAHOBHUTENbHBIE peakiuu. CocTaBlIeHHUE
YpaBHEHU OKUCIIUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOJIOM AJIEKTPOHHOTO OasiaHca.
CBolicTBa MPOCTHIX BEMIECTB - METAUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE MPEACTaBICHHI
00 OKUCITUTETHHO-BOCCTAHOBUTENBHBIX MPOIIECCax.
JdemoHcTpanmuu.
UcnbiTanue  BemiecTB M HUX  pPacTBOPOB  HA  BJIEKTPOMPOBOJHOCTh.  3aBHCHUMOCTH
3JIEKTPOINPOBOIHOCTA YKCYCHOM KUCIIOTHI OT KOHLIEHTPALUH.
B3aumoneiicTBrue IMHKA C CEPOH, COJISIHON KUCIIOTOM, xnopugom menu (I1).
['openne maruus.

JlaGopaTopHbIe ONBITHI.
18. BzaumoaeiicTBrEe pacTBOPOB XJIOPHIA HATPUS U HUTpaTa cepedpa.
19.I1ony4yenue HEPaCTBOPUMOTO TUAPOKCUAA U B3aUMOJECICTBUE €ro ¢ KUCIOTAMHU.
20.BzanmonencTBUE KUCIOT ¢ OCHOBAHUSIMMU.
21. B3anmoeiicTBHE KUCIOT C OKCHUAAMU METaJJIOB.
22. B3zauMoaencTBUe KMCIOT ¢ METAJIAMHU.
23.BzanmojieficTBHE KHUCIOT C COJISIMH.
24. B3zauMoaencTBUE MeI0UYeENd ¢ KUCIOTAMU.
25. B3anmoeiicTBHe 1IeNoYel ¢ OKCHUIaMH HEMETAJIIOB.
26. B3zauMopgelicTBre MeI04eN ¢ COISIMU.
27. Ilony4yeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.
28. B3zauMonenicTBrE OCHOBHEIX OKCUIIOB C KUCIOTaMHU.
29. B3anmoeiicTBHe OCHOBHBIX OKCHJIOB C BOJIOH.
30. BzaumonencTBre KUCIOTHBIX OKCUIOB CO MIEJIOYaMU.
31. B3aumoeicTBHE KMCIOTHBIX OKCHIO0B C BOJIOM.
32,33. B3aumoencTBre COJIeH ¢ KUCIOTaMH M IEJIOYaMH.
34,35. B3aumoeicTBHE COJIEH C COJIIMHU U METalIaMU.

Tema. [IpakTukym 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
[IpakTuyeckas padora Ne 6,7.
Pemenne DxcnepumeHTanbHbIX 3a1a4 mo TO/I.

9 kJaacce

Bsenenue.
O0masi XapakTepuCTHKA XUMHYECKHX JJIEeMEHTOB M  XHMHMYECKMX  peaKumuil.
Ilepuoauyecknii 3akon u Ilepuoauyeckas cucrema xumudeckux 3jaemenros JI. H.
MenpeneeBa

XapakTeprucTHKA JIEMEHTA 10 €ro MOJ0KEHUIO B [lepnoanueckon cucreMe XuMHIECKUX
sneMeHToB J[. . Menneneera. CBOMCTBA OKCHIOB, KUCJIOT, OCHOBAaHUW U COJIEN B CBETE TEOPUU
ANEKTPOJIUTUYECKON JUCCOLMAIIMM M OKHUCJICHHUS-BOCCTaHOBIICHUs. [IOHATHE O MepexoaHbIX
anemMeHTax. AMpoTepHOCTh. ['eHeTHYECKU psAl TepeXoTHOTO daeMeHTa. [lepruoanueckuii 3aKoH
n llepmogmueckas cucremMa xumuueckux odieMmeHToB J[. WM. MengeneeBa. Xumuueckas
OpraHu3aIys >KMBOM M HEKUBOW MPUPOJIbI. XUMUYECKUH COCTaB siApa, MAHTUU M 3€MHOU KOPBI.



XUMHUYECKUE OJJIEMEHThl B KIETKaX JKHUBBIX OpPraHM3MOB. Makpo- U MHKPODIEMEHTHI.
O06o0mmenre cBeeHN 0 XMMHUYECKHX peaknusax. Krmaccupukamus XUMHUYECKUX PEaKIuil 1o
pa3IMyHBIM TPHU3HAKaM: «UYUCIO W COCTaB pPEArHpyOIMX U 00pa3yIoUIXCs BELIECTBY,
«TeraoBor  3(PQeKT», «HampaBlIeHUE», «U3MEHEHHE CTElNEeHEeW OKHCIEHUS DIIEMEHTOB,
00pa3yIoIMX pearupyrone BemecTBay, «(hasza», «UCHoiIb30BaHue Katanuizaropay. [lonsatue o
CKOPOCTH XHMMMYECKOW peakuuu. DakTopbl, BIMSIONME HA CKOPOCTh XMMHUYECKHX PEAKIIM.
Karanuzarops! n katanu3. MHrHOUTOPHI. AHTHOKCHIAHTHI.

JdemoncTpanmnu.
Paznuunsie popmel Tabnuust [. M. Menaeneesa.
Mopenu aToMoB 21eMeHTOB 1—3-r0 epro10B. MojeNb CTpOSHHUs 3eMHOTO I1apa (IonepeYHbIn
paspes).
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM PpEaKUuu OT NPHUPOABl PEarupyrolux BelECTB.
3aBUCHUMOCTb CKOPOCTM XUMHYECKOM pEakluu OT KOHIEHTPAlMU pPEarupyroliuX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHMYECKOW pEaKkIuu OT IUIONIaJN CONPUKOCHOBEHHUS pEarupyromnx
BEUIECTB («KUISAIMIMKA CI0W»). 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIMM OT TEMIIEpaTypbl
pearupyromux BeneCTB.
I'omoreHHbIH 1 reTeporeHHbIN KaTanu3bl. @epMeHTaTHBHBIN KaTtanu3. UHrubupoBanue.

JlabGopaTopHble ONBITHI.
1. IToryueHnue rugpoKcHIa IMHKA U UCCIIEI0BAHUE €ETO CBOMCTB.
2.MoaenupoBanue mnoctpoeHusi llepmoamyeckoid cucTeMbl XUMHUYECKHUX dieMeHtoB /[l U.
Meneneesa.
3. 3amernieHue xene30M Menu B pactBope cyiabdara menu (II).
4. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH pEakLHUHU OT IPUPOJbl PEarupyrolux BELIECTB Ha
IpUMepe B3aUMOJEHCTBUS KUCIOT C METaJUIAMH.
5. 3aBHCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT KOHIIEHTpAIMKM pearupyromnux BEIIEeCTB Ha
MPUMEPE B3aMMOICHCTBUS IIUHKA C COISTHOM KMCIOTOM pa3IMYHON KOHIIEHTPALINH.
6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKIMK OT IJIOMAAN CONIPUKOCHOBEHHUS PEarupyroInx
BEIECTB.
7. MoienpoBaHUE «KUIISIIIETO CIIOS.
8. 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOM peaKUU OT TeMIepaTypbl Pearupyronmx BEHIECTB Ha
npuMmepe B3aumozeWcTBus okcuga menu (II) ¢ pacTBopoMm cepHOM KHUCIIOTBI Pa3iIUYHON
TEMIIEpaTypBhl.
9. PaznoxeHue nepokcua BOAOPOAa ¢ momolbio okcuaa mapranua (IV) u katanassl.
10. O6Hapyx)eHre KaTaia3bl B HEKOTOPBIX MUIIEBBIX MPOTYKTaX.
11. UarubupoBanue B3auMoJICHCTBUS KUCIOT C METAJNIAaMH YPOTPOIIMHOM.

Tema 1. Merasibl

ITonoxenne merayuioB B llepuoguyeckon cucreme xuMuuyeckux syeMmeHros JI. M.
MenneneeBa. Merayunueckasi KpUCTAINIMYECKAsl PEIIETKA U METAIUINYECKAs] XUMAYECKAsl CBA3b.
O6mue ¢uzmueckne cpoiictBa MeTaimoB. CIuiaBpl, X CBOWCTBA W 3HAUEHUE. XUMHUYECKUE
CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTEJEH, a Takke B CBETE€ UX IOJOXEHUSI B
AIIEKTPOXUMHUYECKOM DSy HaIpspKeHH metamioB. Kopposust MetamioB u crocoOsl 60pbOBI ¢
Hel. Metamnel B ipupoze. O01ue cnoco0bl UX MOTYYSHHS.
OO0masi xapakTepUCTHKA IIEJOYHBIX MeTAJLI0B. Mertauibl B mpupoje. O0mue crnocodsl ux

nonyuenusi. Ctpoenue artoMoB. Illenounble MeTamiabl — MNPOCThIE BeliecTBa. BakHeine
COCTMHEHUS IEJIOYHBIX METaNIOB — OKCHJBI, THIPOKCHIBI M CONU (XJOPHJbI, KapOOHATHI,
cynbdaTel, HUTpPATHI), WX CBOWCTBA M TPUMEHEHHE B HAPOAHOM Xo3siicTBe. KanwmitHbie
yIoOpeHusl.

O0mast XxapaKkTepuCTHKA JIEMEHTOB IyiaBHoil noarpynns! II rpynmnsl.

Crpoenue aromoB. lllenoyHo3emenbHbie MeTamibl — NPOCThIE BellecTBa. BaxkHeliue
COCTMHEHUS IIETOYHO3EMENbHBIX METAJUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,

KapOOHAThl, HUTpaTHl, cyinbdarel, ¢ocdarel), UX CBOICTBA M NPUMEHEHHE B HAPOJHOM
XO3SIICTBE.



Amomunmii.CTpoeHne aroma, (QU3NYECKME U XHUMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHUs aTlOMHHHUS — OKCHJ M THAPOKCH], X aM(pOTEepHBIN XapakTep. Baxnenume conu
amomuHus. [I[puMeHeHne antoMUHUS U €T0 COEUHEHUI.
Keneszo.Ctpoenue aroma, ¢GU3HYECKHE M XHUMHYECKHE CBOHMCTBA TIPOCTOTO BEIIECTBA.
Tenermaeckue psigsl Fe'>  u Fe™. Baxueiimme comn skenmesa. 3HaueHHE Kele3a M €ro
COEMHEHUH ISl TPUPOJIBI M HAPOJHOTO X034 CTBA.

JdemoHcTpaumu.
OO6pa3ipl MET0YHBIX U MET0YHO3eMENbHBIX MeTallIoB. OOpasiibl CIJIaBOB.
BzaumopeiictBue HaTpus, JIMTHS U KajdblUWs C BOJAOM. B3amMmopencTBue HAaTpusi U MarHus C
KHCIJIOPOJIOM.
BzaumopeicTBie METaaIoB ¢ HEMETAJUIAMM.
[Tonyuenue ruapoxcuon xenesa (I11) u (III).

JlabGopaTopHbIe ONBITHI.
12. B3anmopeicTBre pacCTBOPOB KUCJIOT U COJIEH ¢ METAJIJIAMH.
13. O3HakoMIJIEHHE C pyaMU Kelie3a.
14. OkpammBaHue INIAMEHH COJISIMU IIEJIIOYHBIX METAJUIOB.
15. BzaumopeiicTBue Kanblus ¢ BOJOM.
16.1TonyyeHne ruipoKcHia Kaablius U UCCIEOBAHUE €TI0 CBOMCTB.
17. Ilony4yeHue ruipoKcua aJtOMUHNS U UCCIIEI0BAHNUE €TI0 CBOMCTB.
18. B3aumoencTBue Kele3a ¢ COIISTHON KUCIOTOM.
19. lMonyuenue runpoxcunos xene3a (II) u (II1) u uzyyenue ux cBOUCTB.

Tema 2. IlpakTukym 1. CBoiicTBa MeTAJJIOB M UX COeIMHEHM I
1. OcyiecTBieHHE HENOYKH XMMUUECKHUX MPEBPAIIECHUN.
2. [TonmyyeHnue u CBOMCTBA COEIMHEHUN METAJIOB.
3. Pemienne 5SKCIEpUMEHTAIBHBIX 3a7ad HAa paclio3HaBaHUE W TMOJYYEHUE COEAUMHEHUU
METaJIOB.

Tema 3. Hemeranibl
OO0mas xapakTepUCTHKAa HEMETAJUIOB: ToJiokeHHe B Ilepuomnueckoil cuUCTeME XUMHUYECKHX
anemenToB J{. 1. MenneneeBa, OCOOCHHOCTH CTPOCHHSI aTOMOB, JIEKTPOOTPUIIATENILHOCTH (D0)
KaKMepa «HEMETaUNIMYHOCTHY, pan 0. Kpucrammmueckoe cTpoeHHME HEMETAIOB — IMPOCTHIX
BelecTB. Aiorponusi. Pusnueckue cBoWcTBa HeMeTamioB. OTHOCUTEIBHOCTh MOHSATUN
«METAJI» U «HEMETAILI.
Boxopoa.llonoxenue Bomopona B Ilepuonnueckoid cucteMe XHUMUYECKUX anemeHToB [[. .
MenneneeBa. CTpoeHue atoma U MOJEKYJbl. PU3NYECKUE U XMMHUUYECKHE CBOMCTBA BOJIOPOJA,
€ro MoJy4yeHue u NpuMeHEHUE.
Bona.Ctpoenune monexkynbsl. BomopoaHas xumuueckas CBsA3b. DU3MYECKHE CBOWCTBA BOJIBI.
AnoManuu cBOMCTB Boabl. ['uapodunsabie u ruapodoOHbIe BemiecTBa. XUMUYECKHE CBOICTBA
Boabl. KpyroBopoT Boasl B mpupojae. Bomooumctka. Asparusi Boabl. BeITOBBIE (GUIBTPHI.
MunepanbHble BOJbI. JIUCTUIUTMPOBAHHAS BOJIA, €€ TOJIy4eHUE U IPUMEHEHHE.
Oo0mas xapakrepucTuka rajoreHoB.CtpoeHue atoMmoB. [IpocTeie BemiecTBa W OCHOBHBIE
COCMHEHUS] TaJOreHOB, WX cBolicTBa.KpaTkue cBemeHuss o xjope, Opome, (rope u HHojue.
[IprMeHeHre raJoreHoB U X COSAMHEHU B HAPOJHOM XO3SIMCTBE.
Cepa.CtpoeHue aroma, ajuIOTpPOIUs, CBOWCTBA M INpHMEHEHHE poMOuueckoil cepbl. OKcHIbI
cepsl (IV) u (VI), ux momydenue, cBoiicTBa U mpuMeHeHrne. CepHasi KUCIOTa U €€ COJH, HX
IIPUMEHEHNE B HAPOJAHOM X03s1CcTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.
A3or.CTpoeHHe atoMa M MOJEKYJbl, CBOMCTBAa MPOCTOrO BEIIECTBA. AMMHUAK, CTPOCHHE,
CBOMCTBa, mostydyeHue u npumeHeHue. Conu aMMOHMS, UX CBOWCTBA M NMpuUMeHeHHe. OKCUbI
aszora (II) u (IV).A30THas KucaoTa, €e CBOMCTBA U MpuMeHeHne. HuTpaTel 1 HUTPUTHI, MpodieMa
WX COACPKAHMS B CETbCKOXO3MCTBEHHOM MPOYKIIUU. A30THBIE YIOOpEHUSI.
®ochop.CtpoeHue aroma, auIOTPOMHs, CBOWCTBa Oeloro ® KpacHoro d¢ocdopa, ux
npumenenne. OcHoOBHble coemuHeHHs: okcua (ochopa (V) m oprodochopHas Kuciora,
docdater. DochopHbIe YI0OpEHUS.



Yraepoa.CtpoeHue artoma, aIOTpONusi, CBOWCTBa Moaudukanui, npumeHeHue. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa u nmpumeHeHue. KapOoHaThl: KalbIUT, coja, MOTAIl, HX
3HAYCHHE B IPUPOJIE U KU3HU YETIOBEKA.
Kpemunii.CtpoeHue atoma, KpUCTAUIMYECKUN KPEMHHUH, €r0 CBOWCTBA U MpuUMeHeHHne. OKcu
kpemuus (IV), ero npuponnbsie pa3HOBUIHOCTH. CUIUKATHI. 3HAUYEHUE COCUHEHUN KPEMHHUS B
’KUBOM M HEXMBOU npupoje. [loHaTHe 0 CHIIMKAaTHOW NPOMBIIIJIEHHOCTH.
JdemoHcTpanuu.
OOpa3ibl  TaJoreHOB — TMPOCTBHIX BEMIECTB. B3anMoJelCcTBHE TaJOT€HOB C HATpHEM, C
AIFOMUHHUEM.
BriTecHenue xiopom Opoma Wi Hojia U3 PACTBOPOB UX COJIEH.
B3aumopeiicTBue cepel ¢ METaLIaMU, BOJOPOIOM U KUCIOPOJIOM.
B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.
[Tornomnienue yriem pacTBOPEHHBIX BEIIECTB UJIK Ta30B.
BoccranoBnenmne Meau 13 ee OKCHUJIA YIIIEM.
OO0pa3ipl IPUPOAHBIX COENMHEHHMH XJopa, cepbl, (ocdopa, yriaepoaa, kpemHus. OOpasisl
BOKHEUIIINX JIJII HAPOTHOTO X0351CTBA CyIb(haToB, HUTPATOB, KapOoHATOB, ochaToB. OOpasibI
CTEeKJIa, KepaMHUKH, [IEMEHTA.
JlabGopaTopHble ONBITHI.
20. Ilonyuyenue u pacnio3HaBaHHE BOAOPOJA.
21. UccnenoBaHre MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.
22 PacTBOpeHuE NIEpMaHIraHarta Kajaus WM MEAHOI0 Kyropoca B BOJE.
23. 'mpparanus 06e3BoxkeHHOTO cynbdaTa mean (1I).
24. 3roToBieHUE TUIICOBOTO OTIEYaTKa.
25. O3HaKOMJICHHUE C KOJUIEKITEH OBITOBBIX (DUIIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM MUHEPAJILHOMN BOJIBI.
27. KauecTBeHHas peakiys Ha TaJOT€HU/1-UOHBI.
28. IlonyuyeHue 1 pacrio3HaBaHUE KHCIOPOAA.
29. T'opeHue cepbl Ha BO3AYXE U B KUCIOPOJIE.
30.CgoticTBa pa30aBIeHHON CEPHOI KHCIOTHI.
31. 3ydyeHue CBOWCTB aMMHaKa.
32. Pacnio3HaBaHue cojieid aMMOHHUS.
33. CpoiicTBa pa30aBICHHONW a30THON KUCIIOTHI.
34. BzauMonelicTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.
35. T'openue docdopa Ha Bo3ayxe u B Kuciaopoae. 36. PacnosnaBanue pocdaros.
37. I'openue yris B kucnopoze. 38. [loayueHre yroabHON KUCIOTHI U U3YYEHUE €€ CBOMCTB.
39. Ilepexoxn kapOboHaToB B ruapokapOoHaTsl. 40. Paznoxenue ruapokapOooHaTa HaTpusI.
41. ITomyueHue KpeMHEBOW KMCIIOTHI M U3yYEHHE €€ CBOMCTB.
Tema 4. IlpakTukym 2. CBoiCTBA COeIMHEHN HEMETAJJIOB
1. Pemienue skcnepuMeHTaANIbHBIX 3a7a4 110 TeMe «Iloarpyria raioreHoB.
2. Pemienune skcniepuMeHTaIbHbBIX 3a/1a4 110 TeMe«lloarpynmna kuciopoga.
3. Pelrenue skciepuMeHTaNbHBIX 3a7a4 1o Teme «lloarpymnmna azoray.
4. PelieHne 3KCIepUMEHTANIbHBIX 3a/1a4 1o Teme «lloarpynna yriaepoaay.
5. Ilonydenue, coOupanue U pacro3HaBaHUE Ta30B.

TemaTnyeckoe nIaHMPOBaHUE

Ne Tema pa3znena KoimuecrBo
n/n JacoB
8 kiaacc
1 Bsenenue 4
ATOMBI XUMHYECKUX DJIEMEHTOB 8
3 IIpocteie BewecTBa 7




4 CoenuHeHuss XUMUYECKHUX JIEMEHTOB 14
5 N3MeHeHus1, Npoucxoasamiue ¢ BemecTBaMu 12
6 [Ipaktukym Nel. «IIpocTeiimme onepanuu ¢ BEIIECTBOMY 3
7 PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB 3JIEKTPOJIUTOB 18
8 [IpakTukym Ne2. «CBoiicTBa pacTBOPOB JIEKTPOJIUTOBY 2
Hroro 68
9 kJaacce
1 Brenenue. 10
OOmass xapakTepUCTHKAa XHUMHUYECKUX JJIEMEHTOB M XHMHYECKUX
peakuuii. Ilepuoguyeckuii 3aKOH W IEPHOJMYECKAs  CUCTEMA
xumMuueckux 3yemMenToB [[. . MenaeneeBa
2 Merauibl 18
3 Hewmerannsl 28
4 O060011eHNEe 3HAHUI 110 XMMUHU 33 KypC OCHOBHOM HIKOJIBI 10
5 Pe3epBHOE Bpems 2
Hroro 68
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