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1. TossicHUTEABLHAS 3AMUCKA

PaGouas nporpamma no xumuu 8-9 kinacc ®I'OC o0cHOBHOro 0011ero 00pa3oBaHUA COOTBETCTBYET:

o  ®depnepanpbHOMY 3aK0HY Ne273-D3 o1 29.12.2012 rona «O6 obpazoanuu B Poccuiickoit deaepanumn;

e @eneparbHOMY TOCYAapCTBEHHOMY O0Opa30BaTENIbHOMY CTaHIAPTy OCHOBHOTO OOIIEro 0oOpa3oBaHWA,
yTBEpXKIEHHOMY ITprKa3oM MuHHCTepcTBa 00pa3oBanus u Hayku PD Nel897 ot 17.12.2010 roxa;

e [Ipuka3y Munucrepcra oobpazoBanus u Hayku PD Nel577 ot 31.12.2015 1. «O BHeceHHH U3MEHEHUH B
denepanbHBI  TOCYNapCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 0O0IIero oOpa3oBaHws,
YTBEPKAEHHBIN MpuKa3zoM MuHuctepcTBa oopazoBanus u Hayku PD» Nel1897 ot 17.12.2010 roga»

e [IpumepHnoii pabGoueii mporpamme no xumuu noxa penakmuein O.C. I'abpuensna. IIpenmernas nuHuUS
yuebonukoB O.C.I'abpuensna, U.I'.Octpoymosa, C.A.Cnaakosa 8-9 knaccel.-M.: [Ipocemenne, 2019.

e Vuebnuky Xumus 8 kiacc O.C. I'abpuensn, U.I'.Ocrpoymos, C.A. Cnaakos.- M.: [Ipocsemenue, 2019 r.

e @enepanpbHOMY TIEepeuHI0 yueOHMKOB(Ipuka3 Munnpocsenienus Poccun Ne345 or 28.12.2018 r. u

npuka3 Ne 249 ot 18.05.2020r.)

1. Il;1anupyemMble pe3yJbTAThl 0CBOCHHUS Y4e0OHOI0 IpeaMera
HpI/I HU3YyUCHUU XUMUU B OCHOBHOH IIKOJIE 00ECIIEUNBAECTCS JOCTHXXCHUC JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U TPCAMETHBIX PE3YJIbTATOB.

Jduunocmnuie:

1. B 1leHHOCTHO-OpUEHTAIIMOHHOM chepe:

BOCIIMTAaHME YYBCTBA TOPJOCTH 3a POCCHUICKYI0 XHMHYECKYI0 HayKy, TI'yMaHHU3Ma,
MTO3UTUBHOTO OTHOUIEHUS K TPYAY, LEIEYCTPEMIEHHOCTH;

(dbopMHpOBaHKE LIEHHOCTH 370pPOBOro U Oe3011acHOro 00pas3a >KU3HU; YCBOGHHE IPaBUII
MH/IMBUYAJIbHOTO U KOJUIEKTUBHOTO 0€3011aCHOrO MOBEICHUS B

Ype3BbIYAIHBIX CUTYALUAX, YTPOXKAIOIINX KU3HU U 310POBBIO JIIOJEH;

(GbopMHpOBaHHE  SKOJOTMYECKOTO MBILIUICHUS: YMEHHUS OLEHUBATh CBOIO JEATEIBHOCTh U
MOCTYIKHU JPYTUX JIIOJIeH C TOUKHU 3PEHHS] COXPaHEHUS

OKpY>KaroIlel cpesibl - TapaHTa )KU3HU U OJ1aromnoiyuus Jitoaei Ha 3emie.

2. B tpynoBoii chepe:

BOCIIMTAHME TOTOBHOCTH K OCO3HaHHOMY BBIOOpY JabHEeUIen
00pa3oBaTeNbHON TPAEKTOPHH.

3. B no3HaBarenbHOM (KOTHUTUBHOM, HHTEIIEKTYyallbHOI) chepe:

(hopMHUpOBaHKE YMEHUS YIIPABIISTH CBOCH ITO3HABATEIILHON NEATEIHLHOCTHIO;

pa3BUTHE COOCTBEHHOTO IEIOCTHOTO MHMPOBO33PEHHMSI, MOTPEOHOCTH U TOTOBHOCTU K

caMo00pa30BaHUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSTEIbHON

JEATEIIbHOCTH BHE LIKOJIBI;

(dbopMUpOBaHHE OCHOB JKOJOTHMYECKON KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY

YPOBHIO 3KOJIOTUYECKOTO MBILLJIEHHS, PA3BUTHE OIBITA

3KOJIOTHYECKHU OPUEHTHUPOBAHHOW  PedIIEKCUBHO-OIICHOYHOH U
MPAKTUYECKON JESATEIbHOCTU B )KU3HEHHBIX CUTYaLIHSIX.

Memanpeomemnuple:

WCIOJIb30BAaHNE YMEHHM M HaBBIKOB Pa3lIMYHBIX BUIOB TO3HABATEIHHOW NEATEIHHOCTH,
HpI/IMeHeHI/Ie OCHOBHBIX MECTOAOB IIO3HAHUA (CI/ICTGMHO-I/IH(bOpMaHI/IOHHI)II\/II aHalInu3,
MOJICTTUPOBAHUE) JIJIsl U3YUCHHSI PA3JIMYHBIX CTOPOH OKPYKAIOIIEH JeHCTBUTEILHOCTH;
HCIOJIb30BAaHNE OCHOBHBIX HHTEIJIEKTYaJbHBIX oOmNepauuid: (opMyIupOBaHUE THUIOTE3,
aHaJIN3 U CHHTE3, CPaBHEHHE, 0000IICHIE, CUCTEMATH3AIIHS,

BBISIBJICHHC HpI/I‘II/IHHO-CHe}ICTBCHHI)IX CB$[3GI71, IIOUCK aHaJIOI'OB,

YMGHI/Ie FeHepHpOBaTB Uaceu u OHpC}IGJ’IﬂTB CpeI[CTBa, HeO6XOJII/IMBIe JJIA UX peann3aum/1;
YMEHHE OTpPENeNsITh IEeNU U 33Ja4u JesTeIbHOCTH, BRIOMPATh CPEICTBA peaTU3AINH 1IeNTd U
HpI/IMeHSITI) "X Ha HpaKTI/IKe;

WCIIOIH30BaHNUE PA3TUYHBIX HCTOYHUKOB JIJIS TOTYYCHUST XUMUYECKON HHPOPMAIIUH.
Ilpeomemmnonie:



BbINyCKHUK HAYYUTCSH:

- XapaKTEpU30BaTb OCHOBHBIC MCTO/AbI ITIO3HAHU: H36J’IIO,Z[CHI/IC, HN3MCPCHUEC, DOKCIICPUMCEHT,

- OITMCEHIBAaTh CBOMCTBA TBCPABIX, )KUIKUX, Fa3006p33HBIX BCIICCTB, BhIACIIAA UX CYIICCTBCHHBIC
IIPHU3HAKH,

- PaCKpbIBATh CMBICI OCHOBHBIX XHUMHYCCKHX MMOHATHH «aToM», «MOJICKYJIa», «XUMUYECKUHN

SJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC BCIICCTBO», «BAJICHTHOCTL», «XUMHUUCCKAA PCAKIUI,
HCIIOJIB3YA 3HAKOBYIO CUCTEMY XUMUU;

. PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHON TEOPHH;

. pasnuyaTh XMMUYECKHE U (pU3nUYECKHe SBICHHUS;

. Ha3bIBaTh XUMUYECKUE DJICMCHTBHI;

. OIpeNIeNIATh COCTAB BELIECTB 10 UX (GOpMyIaMm;

. OIIPEAEIATh BAJICHTHOCTh aTOMA DJIEMEHTA B COCIMHEHUSX;

. OIIPEACIATh TUIl XMMUYECKHUX PEaKIIN;

- Ha3bIBATh NPU3HAKU U YCIIOBUA ITPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;



- BBISABJIATH ITPU3HAKH, CBUACTCIIBCTBYIOIHE O IIPOTCKAHNN XUMHYSCKOHN PpCaKknuun mnpu
BBIITOJIHEHNH XUMHWYECCKOI'O OIIbITA,

. COCTaBJISITH OPMYITBI OMHAPHBIX COCTUHECHUA;

. COCTaBJISATh YPABHEHUSI XUMUUECKUX PEAKIINM;

. co0oaTh MmpaBuiia 6€30MmacHoN paboTHI IPH MTPOBEACHUH OIBITOB;

. MOJIb30BAThCS JTAOOPATOPHBIM 000PYIOBAaHUEM U MTOCYI0M;

. BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

. BBIYUCIIATH MACCOBYIO JIOJIFO XUMHUYECKOTO JIeMEHTa 1o (hopMyJsie COeTUHEHHUS;

. BBIUUCIISATH KOJMYECTBO, 00bEM HMJIM MAaccCy BEUIECTBA MO KOJHUYECTBY, 00bEMY, Macce
pEeareHToB WIH MPOJYKTOB PEaKIINH;

. XapakTepu30BaTh (HU3NYECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOAa U
BOJOPOJIa;

. M0JIy4aTh, COOMPATh KUCIOPO U BOAOPO/I;

. pacro3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJOPO/;

. pacKpbIBaTh CMBICI 3aKOHa ABOTaJIpo;

. PacKpbIBaTh CMBICII IIOHATHH «TEIUIOBON 3(h(PeKT peakunum», «MOJSPHBIH 00beM»;

. XapaKTepu30BaTh PU3NUECKHIE U XUMUYECKUE CBOWCTBA BOJIBI;

. PacKpbIBaTh CMBICI IIOHSATHUS «PacTBOPY;

. BBIYHMCIISITH MACCOBYIO JIOJIKO PACTBOPEHHOI'O BEILIECTBA B PACTBODE;

. IIPUTOTOBIIATE PACTBOPHI C OIPEIEIEHHON MaCCOBOM J10JIEW PACTBOPEHHOI'O BEILIECTBA;

. Ha3bIBaTh COEMHEHNS N3yUYEHHBIX KIaCCOB HEOPTaHUYECKUX BEIIECTB;

. XapaKkTepu30BaTh (HU3HUECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEILIECTB: OKCHUJIOB, KUCJIOT, OCHOBaHUH, COJIEH;

. ONpeaesaTh NPUHAMIEHKHOCTh BEIIECTB K ONPEAEICHHOMY KJIacCy COeIMHEHU;

. COCTaBJIATh (POPMYJIbl HEOPraHUUECKUX COEAMHEHNN N3YUYEHHBIX KJIacCOB;

. MPOBOJIUTH  OMbITHI, MOJATBEPKAAIOUIME XHWMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
HEOPraHUYECKUX BEILECTB;

. pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KMCJIOT U LIENOYEH MO U3MEHEHUIO OKPACKU
WHJMKATOPa;

. XapaKTepU30BaTh B3aUMOCBS3b MEX/y KJIJaCCaMH HEOPTaHUYECKUX COCUHEHMI;

= packpsiBaTh cMbIci [lepuonuueckoro 3akona [[.M1. Menneneesa;

. OOBSICHATh (PU3MUECKUI CMBICI aTOMHOTO (TIOPSIIKOBOTO) HOMEpAa XUMHUYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIBI ¥ ITeproJia B nepuoanueckon cucreme [I.1. Menneneesa;

. OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeeiax
MaJIbIX NEPUOJIOB U IVIaBHBIX MOATPYIII;

. XapaKkTepU30BaTh XUMUYECKHE 3JIEMEHTHI (0T BOJOPO/1a 10 KaJIbIMsl) HA OCHOBE UX MOJIOXKEHUS
B nepuoanueckoi cucreme .M. MenaeneeBa 1 0cCOOEHHOCTEH CTPOSHUSI UX aTOMOB;

. COCTABIISITH CXEMBI CTPOEHUSI aTOMOB TepBbIX 20 371eMEeHTOB nepuoandeckoi cucremsl J[.1.
Menneneena;

. PacKpbIBaTh CMBICI MOHATHI: «(XUMHUYECKAs! CBSI3bY», «3JIEKTPOOTPULIATEHHOCTDY;

. XapaKTepu30BaTh 3aBUCUMOCTh (PU3MYECKHX CBOMCTB BEILIECTB OT THMA KPUCTAJUIMYECKOMN
pelIeTKY;

. OIIPEAEIIATH BUJL XMMHUECKOH CBSI3U B HEOPTaHUYECKUX COCIUHEHMSIX;

. n300pakaTh CXEMbl CTPOCHMS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pa3HBIMH BHIAMHU
XUMHUYECKUX CBSI3EH;

. PacKpbIBaTh CMBICII TOHSTUN «HOH», «KATHOHY, «AHUOHY, «AJIEKTPOIMUTHI», «HEIIEKTPOJIUTHI,

(QIICKTPOJIMTHYICCKAA JUCCOLUALIUAY, «OKHUCIUTCIIb», «CTCIICHb OKHCIICHUA» «BOCCTAHOBUTCIIL»,
«OKHCIJICHHUE), KBOCCTAHOBJICHHUC),

= OTIPE/ICIIATH CTEIICHh OKUCIICHUS aTOMAa 3JIEMEHTa B COCTMHEHUH;
u paCKpLIBaTB CMBICJT TeOpI/II/I BJ'IGKTpOJ'II/ITI/I‘-IeCKOI\/’I AUcCcoluanum,

= COCTaBJISITh YPABHEHHUSI SJICKTPOITUTUYECKON TUCCOLUALINN KUCIIOT, IIIeNI0UeH, CONei;

= OOBSCHATH CYIIHOCTH MPOIIECcCa IEKTPOTUTHICCKON TUCCOIUAIIIN B PEAKIIUH HOHHOTO
oOMeHna;

u COCTABJIATH ITOJIHBIC U coxpameHHHe NOHHBIC ypaBHeHI/ISI peaKHI/II/I O6MeHa;

- OMPEACIIATH BO3MOKHOCTD ITPOTCKAHUS peaKI_II/Iﬁ HMOHHOT'O O6M€Ha;



. MPOBOJUTDH PEAKLIUH, OATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHbIX BELIECTB;

= ONPEACIISITH OKUCIUTENb U BOCCTAHOBUTED;

. COCTaBJISITh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

. Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XMMUYECKOMN PEaKInu;

. KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIIUU TI0 PA3IIMYHBIM IIPU3HAKAM;

. XapaKTepU30BaTh B3aUMOCBSI3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAIIJIIOB;

. MIPOBOMTH OIBITHI IO MOIYYECHUIO, COOMPAHUIO M H3YUYECHUIO XUMUIECKUX CBOHCTB
ra3000pa3HBIX BEIIECTB: YIJICKHUCIIOTO T'a3a, aMMHaKa,;

. pacmo3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIC BEIIECTBA: YIJICKUCIIBIN ra3 1 aMMHAK;

. XapaKTEepPU30BaTh B3aUMOCBSI3b MEX/I1Y COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJIJIOB;

. Ha3bIBATh OPTAaHUYECKUE BEIIECTBA MO MX (hopMyIie: MeTaH, dTaH, STHJICH, METaHOJI, 3TaHOII,
JIMIEPUH, YKCYCHasi KUCII0Ta, aMUHOYKCYCHAsl KUCIIOTa, CTEApUHOBAsI KUCTIOTA, OJICMHOBAs KUCIIOTA,
IJIF0KO034;

. OIICHUBATh BIMSHUE XMMUYECKOT0 3arpsi3HEHUS OKPY>KAIOIEe CpeJibl Ha OpraHu3M YeJIOBEKa;
. IPaMOTHO 00paIaThCs ¢ BEMECTBAMH B IIOBCETHEBHOM KU3HHU

. ONPEACIISITh BO3MOXKHOCTh MPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEACTABUTENICH OPraHUuYeCKUuX
BEILIECTB C KUCIIOPOJOM, BOJIOPOIOM, METAJIJIaMHU, OCHOBAHUSIMU, TaJIOTE€HAMH.

. BhINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

. 8b106U2AMb U NPOBEPSIMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX 8eujecmas

Ha 0CHOBe UX COCMABA U CMPOEHUsL, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYECKUe peaKyul, 0 Xapakmepe
U IPOOYKMAX PA3TUUHBIX XUMUYECKUX PeaAKYUll;

. Xapakmepuzoeams 6ewecmed no CoCmagy, CMpPOeHUuro U CEOUCMBAM, YCMAHABIUBAMD
NPUYUHHO-CIEOCMBEHHbLE C8A3U MeNCOY OAHHBIMU XAPAKMEPUCTNIUKAMU 8eUjecmad;

. COCMABIsMb  MOJEKYIAPHblE U NOJHble UOHHbIE YPAGHEHUSL NO COKPAUWEHHbIM UOHHLIM
VDABHEHUSIM,

. NPOCHO3UPOBAMb ~ CHOCOOHOCMb  Geujecmeéa  NpOsGIsMb  OKUCAUMENbHble — UIU
B0CCMAHOBUMETIbHBIE CEOUCMEA C YYEMOM CIeNneHell OKUCIEHUsL DTIeMEHMO8, X00SUUX 8 €20 COCTNAG;
. COCMABIAMb YPAGHEHUSI PeaKyuil, COOMEEMCmMEYIouUx nocie008amelbHOCmU NPespaueHull
HeOp2aHUu4ecKux 6eujecms pasiuitblx Kiaccos;

. 8bIOGUCAMb U NPOGEPANMb IKCNEPUMEHMAILHO 2SUNOME3bl O Pe3Yabmamax 6030eltiCmeus.
PA3IUYHBIX (PAKMOPOB HA UBMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

. UCNONL306AMb  NPUOOPEMEHHbIE 3HAHUSL 051 IKOJLOSUYECKU 2PAMOMHO20 NOBCOCHUsl 8
OKpYyicarouell cpeoe;

. UCNONL306aMb NPUOOPEMEHHbLE KII0Uesble KOMNEMeHYUU Npu GblNOJHEHUU HPOeKmo8 U
VUEeOHO-UCCNe008aMENbCKUX 3a0ad NO UZYYEHUIO CBOUCMS, CnOCc0008 NONYyYeHUs U PACNO3HABAHUS
seuyecms;

. 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmMBAX U XUMUYUECKUX NPOYeCccax,

. KPUMUYECKU OMHOCUMbCSL K NCe8OOHAYYHOU UHGOpMAayuu, HedoOpOCO8eCmHOU peKilame 6
cpeocmeax mMaccosou uHgopmayuu,

. 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUL N0 XUMUU O NPAKMUYECKOU 0esimenlbHOCmU
yenosexa;

. €030a8amv MoOenu U cxemvl OISl peuleHus yY4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobXo0uMocms coOM00eHUsT NPeONUCAHULl, Npednazaemvix 6 UHCMPYKYUIX N0 UCHOAb308AHUIO
JleKapcme, cpeocmas Oblmosou Xumuu u op.

2. Conepxxanue y4eOHOT0 mpeaMera

Xumus 8 kiace

(68 uacos, 2 yaca B He/1€JII0)

HavyaabHble NOHATHSA U 3aKOHBI XUMHH

Tena u BemiectBa. CBOMCTBa BelIeCTB. OTaJOHHbIE (HU3MUECKHE CBOWMCTBAa BelIeCTB. Marepuaibl U
MaTepuaioBeeHre. Ponb XMMHUH B KH3HH COBpEMEHHOro oOmiecTBa. OTHOIIEHHE OOILIeCTBa K XUMMHU:
xemouus 1 xemopoous.

Mertoapl u3zydenuss xumuu. Habmonenuwe. DxcnepumeHnT. MonenupoBanue. Mojenu MaTepHalibHbIE U
3HAKOBBIE WJIH CUMBOJIbHBIE.



l"a3bl. XKugkoctu. TBépasie BemecTBa. B3anmHubie nepexopl MEXy arperaTHbIMU COCTOSHUSIMH BEILIECTBA!
BO3TOHKA (CyOuManus) u Aecyonumanius, KOHISHCAIlUs U UCTIapeHue, KPUCTAILTU3AIIHS | IJIaBJICHHUE.
®uznueckue sABIeHHUSA. YHCThIE BellecTBa M CMecU. ['OMOreHHble W TeTeporeHHble cMmecu. (Cmecu
razoo0pasuble, xujukue u TBEpAbIe. CrnocoObl pa3leneHus CMecel: IMeperoHka, WiIM IUCTHILISIUS,
oTcTamBaHue, (pUIbTpOBaHWE, KPUCTAUIM3ALUS WM BbhimapuBaHue. Xpomarorpadus. [IpumeHeHue 31X
croco0oB B 1a00paTOPHOI MpaKTHKe, HA MPOU3BOJICTBE U B OBITY.

XuMHU4ecKue 371eMeHThl. ATOMBI U MOJeKyJbl. [IpocThie U COXHBIE BeulecTBa. AJLIOTPONUS Ha IPUMEPE
kucnoposia. OCHOBHBIE TIOJIOKEHUSI aTOMHO - MOJIEKYJISIpHOTO yueHus. Mounsl. BemecTBa MoOJIeKynsspHOTo U
HEMOJICKYJISIPHOT'O CTPOCHHUSI.

3HaKku (CHMBOJIBI) XUMUYECKHX 3JIeMeHTOB. MH(popMalins, KOTOPYIO HECYT 3HAKH XUMHUYECKHX IJIEMEHTOB.
DTUMOIIOTHS Ha3BaHUN HEKOTOPBIX XHUMHUYECKHX dJeMeHTOB. [lepuogudeckas TabmuIa XUMHYECKUX
anemenToB J[. . MeHneneeBa: KOPOTKONEPUOIHBIA U JJIMHHONEPUOAHBIN BapuaHThl. [leproabl U rpynibl.
I'maBHas u moGouyHast moArpymbl, uiu A- u b-rpynmel. OTHOCUTENIbHAS AaTOMHASI Macca.

Xumunyeckue popmysnbl. Manekcs! 1 koapdunueHTsl. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 10Jist
XMMHUYECKOT'0 3JIeMeHTa B coeAnHeHnu. Hdopmanius, KOTOpyro HeCyT XUMUYeCcKHe pOpMyJIbL.
BanentHocts. CrtpykTypHble (OpMynbl. XUMHUYECKHE JJIEMEHThI C IIOCTOSHHOM M TEPEeMEHHOU
BaJICHTHOCTHI0. BrIBOKI hOopMyIibl coeMHEHHS TI0 BaJIGHTHOCTU. Ompe/iesieHne BAJIGHTHOCTH XMMHUYECKOTO
anemeHTa o gopmyne BemiectBa. CocTaBieHHe Ha3BaHUN COCTUHEHHH, COCTOSIINX U3 JBYX XUMHUYECKUX
3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuyeckue peakiuu. PeareHTsl U mpoaykThl peakuuu. [Ipu3Haku XUMUYECKUX peakuuid. YCIOBUS UX
MIPOTEKaHUA U MpeKpalieHus. Peakiiuu ropenrs. JK30TepMUIECKHIE U SHAOTEPMUUYECKUE PEAKIIHH.

3aKOH COXpaHEHHsS Macchl BelIeCTB. XuUMHUYeCKue ypaBHeHHs. (COCTaBlIeHHE XWMHUYECKUX ypaBHEHUH.
WNudopmanius, KOTOpyIO HECET XMUMHUECKOE ypaBHEHUE.

Krnaccudukanus XuMUYeCKHX peakidil M0 COCTaBy M YHCIY PEareHTOB U MPOAYKTOB. THIBI XMMHUYECKHUX
peakuuii. Peakiiuu coequHeHus, pa3ioxkeHus, 3aMenieHus 1 oomena. Katanuszaropsl u KaTanus.

JdeMoHcTpamun

Komnnexkuus Marepuanos 1 U31€IUd U3 HUX.

Mogenu, ucnosb3yeMble Ha ypoKax (PU3MKH, OMOJIOTUHU U Teorpaduu.

OOBbEMHBIE U IApOCTEPKHEBBIE MOJIETH HEKOTOPHIX XUMHUECKHUX BEIIECTB.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

CoOupanue npubopa /i1t HOTYUYEeHHUs Ta3a ¥ MPOBEPKa €ro Ha TepPMETUYHOCTbD.

Bosronka cyxoro npja, Hos1a Ui HaTaluHa.

ArperaTHbl€ COCTOSIHUS BOJBI.

Pasznenenne 1ByX HECMEIIMBAOLIUXCS KUAKOCTEN C IIOMOLIBIO JEIUTEIBHON BOPOHKH.
JlucTuisTop u ero padora.

VYcranoBka 11 puiabTpoBaHus U €€ padboTa.

VYcTaHoBKa /1715 BeIIapUBaHUs U e€ paboTa.

Komnnekuust 6pITOBBIX TPUOOPOB A1t PUIBTPOBAHUS BO3TyXa.

Paznenenue kpacsiero BemiecTsa gyomacrepa ¢ HOMOIIBI0 OyMa)KHON XpoMaTorpadpum.
Mogenu aquIoTpONHbBIX MOAU(UKALIUN YIIIepoaa U Cephl.

ITonyyenue o30Ha.

[TopTpetsr . A. bepuenunyca u /1. 1. Menneneesa.

KopoTtkoneproanslii 1 AIMHHONEpUOIHBIN BapraHThl [lepnonnueckoii cucremst J. 1. Menneneesa
KoHcTpynpoBanue mapocTepKHEBBIX MOJIENEH MOJIEKYII.

Arnnapar Kunna.

Paznoxxenne 6uxpomara aMMOHHUSI.

['openue cepbl U MAarHUEBOM JIEHTHI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JlaByasbe.

OnbIThI, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHSI MacChl BEIIECTB.

I'openne pocdopa, pacTBopeHrEe MPOAYKTa TOPEHHUS B BOJIE M UCCIIEIOBaHUE TIOJy4YEHHOTO pacTBOpa
JTAKMYCOM .

B3auMoelicTBUE COIITHOU KUCIIOTHI C IIMHKOM.

[Tonmyuyenue ruapoxcuna meau(Il) u ero pasnokeHue nNpu HarpeBaHUU.

JlabopaTopHblie ONBITHI



O3HaKOMJICHHE C KOJUISKITMEH JTabopaTOpHOM MOCY/IbI.

[TpoBepka mpubopa I MOTyYeHHS T'a30B Ha TePMETHYHOCTb.

O3HakoMJIeHHE ¢ MUHepaiaMH, 00pa3yloIUMU IPAHHUT.

[IpuroTtoBieHne reTepoOreHHON CMECH MOPOILIKOB CEPbI U JKEJI€3a U UX pa3/IeICHUE.

BsaumopeiicTBue pacTBOPOB XJIOPUA0B M HOJAUIOB Kallusl C pAaCTBOPOM HUTpaTa cepedpa.

ITonyuenune runpokcuna menu(Il) u ero B3aumoielicTBUE C CEPHON KHCIIOTOM.

B3auMozeicTBue pacTBopa CObl C KUCIOTOM.

IIpoBepka 3aKOHa COXpaHEHUs MacChl BELIECTB HA IPUMEPE B3aUMOAECHCTBUS IENOUYHN U KUCIIOTHI.
[TpoBepka 3aKOHA COXpaHEHHsI MACChl BELIECTB Ha MPUMepe B3auMoieicTBHsI ménouu u couu xesesa (111).
Pasnoxenue nepokcuia Boaopoia ¢ momolibo okcuaa maprania (1V).

3aMelleHue Kene30M MeN B METHOM KyIIOpOCE.

IIpakTnuyeckune padoTsl

3HAKOMCTBO C JTabOpaTopHbIM 0O0opyaoBaHueM. [IpaBuia TeXHUKH O€30MaCHOCTH MpH paboTe B kabuHeTe
xumun. Hekoropselie BUbI paboT.

AHaJii3 ouBbI

BaxHeiimue npeacraBuTe/ M HeOPraHnyecknx BemecTs. KosimuecTBeHHbIe OTHOLICHUS B XUMHUH
CocraB Bo3ayxa. [Tonstie 06 00EMHOI J10JIe KOMIIOHEHTA IPUPOTHOM ra30BOM cMecu — Bo3ayxa. Pacuér
00BEMa KOMIIOHEHTA ra30BOM CMeCH MO ero 00bEMHOI J1071e ¥ HA0OOPOT.

Kucnopon. O3omn. I[Tonydyenne kucnopoaa. Cobupanue 1 pacro3HaBaHUE KUCIOPOAa. XUMUYECKUE CBOMCTBA
KHCJIOPOJIa: B3aMMOJCICTBUME C METalaMHM, HEMETaJUIaMd U CJOKHBIMU BellecTBamu. I[Ipumenenue
kuciaopona. Kpyropopor kucioposaa B mpupoie.

Oxcunpl. OOpa3oBaHue Ha3zBaHUW OKcHIOB 1Mo ux ¢opmynam. CoctaBienue GopMyl OKCHUIOB IO HUX
Ha3BaHuAM. [IpencraBurenu OKCUAOB: BOJIA U YIJIEKUCIIBIN ra3, HEeraléHasi U3BeCTb.

Bonopon B npupozae. @usnyeckre 1 XMMUYECKHUE CBOMCTBA BOJOPOAA, €r0 NOJIyYeHHE U IPUMEHEHHE.
Kucnotsl, ux cocra u kinaccudukanus. Mamukaropel. Tabmuna pactBopumoctu. CoisiHas U cepHast
KHUCJIOTBI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB u Ha3BaHus. PactBopuMocTs cosieli B Boae. IIpencraBurenu coneit: XJI0pua HaTpus,
kapOoHaT HaTpusl, pocdaT KaabIIus.

ITocTostnnas ABoragpo. KomnuectBo BeniectBa. Monbs. Monsipaast Macca. KpaTHble enMHMIBI M3MEpEHUs
KOJIMYECTBA BEIIECTBA — MUWIIMMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJISIpHAs! MAacChl BELLIECTBA.
Pac4€rhl ¢ MCIONBb30BaHUEM MOHATUN «KOJIMUYECTBO BELECTBAY», «MOJISIPHASI Maccay, «IIOCTOSIHHAS
ABoraapo».

3akoH ABorajipo. MousipHbIil 00bE€M ra3000pa3HbIX BemecTB. OTHOCUTENbHAS MIOTHOCTh OJJHOTO rasa Io
APYroMy.

KpatHble eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBINA M KUJIOMOJIIPHBIN 00beMBbI Ta3000pa3HbIX BEIIECTB.
Pacu€rbl ¢ HMcnonb30BaHUEM TMOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJIIpHAs Macca», «MOJIAPHBIM 00beM
ra3oBy, «IIOCTOSIHHasE ABOTapoy.

Pacuérbl ¢ ncronb3oBaHUEM MOHATUI «KOJIMUYECTBO BEILIECTBAY», «MOJISIPHASI MAcCa», «MOJISIPHBIA 00BEM
ra3oBy, «4UCI0 ABOTAIPOY.

I'unpocdepa. KpyroBopoT Boasl B npupoze. Puzndeckue 1 XUMHUUECKHE CBONCTBA BOJIbI: B3aUMOJIEHCTBUE C
OKCH/JIaMHU.

OcHoBaHus, ux coctaB. PactBopuMoCcTs OcHOBaHMi B BoJie. MI3MeHeHNe OKpacKu MHAWKATOPOB B IIEJTIOYHOM
cpene. [IpeacraBurenu menoyeil: TMAPOKCUIBI HATPUS, KIS U KaJIbIIHSL.

PactBoputens u pacTtBopéHHOe BemecTBo. PactBopel. PactBopenme. ['maparsl. MaccoBas pons
pPacTBOPEHHOTO BelleCTBA. PacuéTsl, CBSI3aHHBIE C HCIIOJIb30BAHUEM MTOHATHS «MACCOBAs J10J11 PACTBOPEHHOTO
BELIECTBAY.

JdemMoHcTpauuu

Omnpenenenne coaepKaHus KUCIOpPOJa B BO3IyXE.

[Tonyuenue kucnopoa pa3aoKeHUEM ITepMaHraHaTa Kajus U epoKcHuia

BOZOpPOAA.

CoOupaHue MEeTOJIOM BBITECHEHHSI BO3/[yXa U BOJIBI.

PacnioznaBanue xucinopoza.

['openune marnusi, xenesa, yris, cepsl 1 pocdopa B kuciopoe.

Konnekuus okcuos.

[Tonmy4yenue, cobupaHue 1 paclio3HaBaHUE BOJIOPOJIA.



I'openue Bogopona.

B3aumogeiictBue Bogopoaa ¢ okcunom meau(1l).

Konnexuust MUHEpaIbHBIX KUCIIOT.

[TpaBuio paz0aBieHus: cepor KUCIOTHI.

Komnexknus conen.

TaOnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEN B BOJIE.

HekoTopele MeTalibl, HEMETAJLIBI U COEAMHEHMSI KOJTMYECTBOM BEILIECTBA B | MOJIb.

Monens MosipHOro 00bEMa ra3000pa3HbIX BEIIECTB.

JlabGopaTropHbie ONBITHI

IToMmyTHEHHE U3BECTKOBOM BOJBI IIPU IPOIIYCKAaHUU YIJIIEKHUCIIOTO Ta3a.

[Tonyuyenue BoAOpOIa B3aUMOACHCTBUEM LIMHKA U COJISTHON KUCIIOTBHI.

Pacno3naBaHue KMCIIOT MUHAMKATOPAMM.

N3menenne OKpacku MHAUMKATOPOB B LIEIOYHOM cpese.

O3HakOMJIEHME € IpenaparaMy AOMAIIHEW WM LIKOJBHOM alTeYKd — pacTBOpaMU IEPOKCUIA BOJOPO/A,
CIIUPTOBOM HACTOMKHU MOJA Y HALIATBIPHOT'O CIIUPTA.

IIpakTuyeckne padboThI

[Tonyuenue, cobnpanue U pacro3HaBaHUE KUCIOPOA.

[Tonmy4yenue, cobupanue u pacro3HaBaHUE BOAOPOAA.

IIpurorosneHue pacTBOPOB COJIEH C MX 3aJaHHOM MacCCOBOM JTOJIEH.

OCHOBHBIE KJIACChI HEOPTAHUYECKHUX COeIMHEHU I

O06o0muieHne cBeneHnit 00 OKCHIaX, NX KiIacCU(UKAINK, Ha3BaHHUIX U cBOicTBaX. CroCOOBI MOTydeHus
OKCH/JIOB.

OcHoBaHusl, UX Kj1accuukaius, Ha3BaHUs U CBOMCTBA. B3anmoeiicTBie ¢ KUCI0TaMu, KUCIIOTHBIMU
OKCHJIaMU U coJsiMU. Pa3noskeHne HepacTBOPUMBIX OCHOBaHUM. CrIOCOOBI MOTy4eHHsS OCHOBAHUU.
Kucnotsl, ux xnaccuduxarnus u HazBanus. OO0IIMe XMMHUYECKHE CBOMCTBA KUCIOT. B3aumoneiicTBue KUCIOT
C METaJUIaMU. DJIEKTPOXUMUYCCKUN Pl HAPSDKCHUN MeTaJIOB. B3anmoielicTBrE KUCIOT ¢ OKCUIaMU
METaJUIOB.

B3anMozeincTBre KUCIIOT C OCHOBAHUSIMHU — PEeakLMs HeUTpanu3anuy. B3anMoaencTerue KUcior ¢
consimu.Ilomyuenne 0eCKHCIOPOIHBIX U KUCIOpoacoaepKammx kucaot. Conu, ux kinaccupukanus u
cBoiicTBa. BzaumopeiicTBue coselt ¢ MeTamiaMu, OCOOCHHOCTH ATUX peakiuii. BzaumoseincTeue coneit ¢
cosisaiMu. ['eHeTnyeckue psapl MeTauia U HeMeTaiia. [ 'eHeTnueckast CBs3b MEXy KjaccaMu
HEOPraHWYECKHUX BEIIECTB.

JlabopaTopHblie ONBITHI

B3anmoneicTerue okcuia KanbLus ¢ BOJAOMU.

[TomyTHEHHE U3BECTKOBOM BOJIBI.

Peakuus velitpanuszanuu.

[Tonyuyenne runpoxcuna meau (II) u ero B3aumoseiicTBre ¢ KMCIOTOM.

Paznoxxenue ruapokcuna meau (1) mpu HarpeBanum.

B3anMogeiicTBre KUCIIOT C METaJNIAMU.

BianmoeiicTBrIe KUCIOT C COIISIMH.

O3HakoMJIEHHE C KOJIJIEKIIMEN COoJel.

B3aumogeiictBue cynbdata meau(Il) ¢ xemnezom.

B3anmoneicTeue cosiei ¢ COIsAMH.

['enernueckas cBsi3b Ha IPUMEPE COCTMHEHUN MEIH.

IIpakTH4eckne padboThl

Pemrenne skcriepuMeHTaNbHBIX 33/1a4.

epuoauveckuii 3axoH u Ilepuoauyeckas cucreMa XUMHYECKHX 3J1eMEHTOB

. . MenaeiieeBa 1 CTpOCHHE ATOMA

EcTecTBeHHBIE CeMeNCTBa XUMHYECKHX AJIEMEHTOB: IICIIOYHBIC W  IIEIOYHO3EMEIbHBIC METaJlbl,
rajioreHbl, WHepTHbIe (OmaroponHbie) raszbl. AmMoTepHOCTh. AMQOTEpHbIE OKCUABI U TUIAPOKCUIBI.
KomrrekcHble conu.

Otkpeitue JI. . MenneneeBbim llepuoanueckoro 3akoHa W co3naHue UM llepuonnueckoid cHUCTEMBI
XUMHYECKHUX DJIEMEHTOB.



AToMbl Kak ¢opMa CYHIECTBOBAHMSI XUMHUYECKUX 3J€MEHTOB. OCHOBHBIE CBEACHMSI O CTPOECHUH aTOMOB.
JlokazaTenbCTBa CI0XKHOCTH CTpoeHus: aroMoB. OnbiThl Pesepdopaa. [Inaneraprnas Moienb CTpOCHHS aTOMA.
CocTtaB aTOMHBIX siA€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHASL aTOMHas Macca. B3auMoCBsI3b MOHATHI
«IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.

Mukpomup. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX YPOBHEH aTOMOB XWMHUYECKHX 3J1IeMeHTOB NeNe 1-20.
[ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otomnbl. ®dusmveckuii cmbicn cuMBoMKUA Ilepuommnueckoir cucrembl. CoBpemeHHass (GOpMYJIHPOBKA
[lepuonnueckoro 3akoHa. Mi3MeHeHHs CBOWCTB 3JIEMEHTOB B MEPHUOAAX U TPYMIAX, KaK (YHKIHS CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB.

XapaKkTepUCTHKA IEMEHTa-METAJIA U 3JIEMEHTa-HeMeTajula 110 UX MOJ0KEeHMIO B Ileproauyeckon cucreme
xuMuueckux 3yemeHToB 1. Y. Meneneena.

JdeMoHcTpauuu

Paznuunbie hopMbl TAOIUI TEPUOANIECKON CUCTEMBI.

Mopenuposanue nocrpoenus Ilepuonnueckoi cucrems! JI. . Menneneesa.

Mogenu aToMOB XUMUYECKUX JIEMEHTOB.

Monenu aToMOB 3J1eMeHTOB 1—3-T0 neprosoB

JlaGopaTopHbIe ONBITHI.

[Tonydyenue ampoTepHOro THAPOKCUIA U HCCIIEAOBAHNE €T0 CBONCTB.

XuMmunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIHHU

Nonnast xumuueckasi cBsizb. FloHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTasioB. CxeMbl 00pa30BaHUs
MOHHOW CBSI3M JUIsi OMHApHBIX coennHeHM. VIOHHBIE KpUCTAUIMYEeCKUe PemETKH U (pu3nYecKre CBOMCTBA
BEIIECTB C ATUM TUIIOM pet€Tok. [ToHsTHe 0 hOopMyNBHOI eTUHUIIE BEIIECTRA.

KoBanentHast xumMu4eckast CBs3b. DIIEKTPOHHBIE U CTPYKTYpHBIE (popmyiibl. KoBasleHTHAS HETIONISIPHAS CBSI3b.
Cxembl 00pa3oBaHHs KOBaJCHTHOW CBSI3M Jii OMHAPHBIX COEAMHEHUH. MONEKYIspHbIE U aTOMHBIE
KPUCTAIJINYECKHUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THIIOM PELIETOK.

DNeKTpoOTpULATENbHOCT. Psif anexkTpoorpuuarenbHocTH. KoBasleHTHast mojsipHass XUMHYECKas CBS3b.
Junoib. CxeMbl 00pa30oBaHus KOBAJIGHTHOM MOJISPHOM CBSI3U JIJIsi OMHAPHBIX cOeUHEHUN. MoJeKysipHbIe U
ATOMHbBIEC KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C ITUM THUIIOM PELIETOK.

Mertannnueckasi XMMUY€ECKast CBSI3b U MeTAJIIMUECKasi KpucTajnueckas pemérka. CBoiicTBa BEIECTB € 3TUM
THIIOM pemEToK. Equnas npupoa XUMUYECKUX CBI3EH.

Crenennr okxucienus. CpaBHEHHE CTENEHM OKHCJICHHS W BajeHTHOCTH. [IpaBumiia pacuéra cremneHei
OKHCJIEHHs 10 (hopMyIaM XUMHUECKUX COCAMHEHUH.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OmpeneiaeHre CTeneHel OKUCIeHUS M DJIEMEHTOB,
00pa3yoIlKX BEIIEeCTBA pPa3HbIX KilaccoB. Peakiny HOHHOTO 0OMEeHa U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKUCIMTENb M BOCCTAHOBHUTENb, OKHMCIEHHME M BoccTaHoBieHHE. (CocTaBlieHHME ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIII METOI0M AJIEKTPOHHOIO OanaHca.

JdemMoHcTpauuu

Buneo pparments! u cnaiinsl «MloHHass XuMU4ecKast CBSI3b ».

Komrekuyst BenecTs ¢ HOHHON XMMHYECKOH CBSA3BIO.

Moneny MOHHBIX KPUCTAIUIMYECKUX PELIETOK.

Buneodparments! u cnaiipl «KoBajleHTHaIXUMHUECKask CBSA3bY.

Komteknyst BenecTs MOJNEKYJIIPHOIO U aTOMHOTO CTPOEHHS.

Monenu MONEKYISPHBIX U @TOMHBIX KPUCTAINTHYECKUX PELIETOK.

BuneodparmenTs! u cnaiiapl «MeTanmudyeckas XMMU4ecKas CBSI3bY.

Komnekuust «MeTajuibl U CIUIaBbI».

BzaumopelicTBre MHKa ¢ CEpo, COISIHOM KUCIOTOMH, Xopuaom meau (11).

['openue marnus.

B3anmoneicTere XJIOpHOM U CEPOBOIOPOIHON BOJIBI.

JlaGopaTopHbIe ONBITHI

N3roroBneHune MoAeu, WITIOCTPUPYIONIEH CBOMCTBA METAJITIMYECKOM CBS3U

Xumusi 9 kaace
(68 uacoB, 2 yaca B He/JI€eJII0)
IloBTOpeHue U 00001IEHUE CBEIEHNI 1O KYypcy 8 Kiacca



bunapupie coenmHeHus. OKCHABI coyieoOpa3yronme W HeconeoOpasyromme. [ HMaApOKCHIIbI: OCHOBaHMS,
amdortepHsbie, KUCI0Thl. CpeHue, KUCIIbIe, OCHOBHBIE COJIH.

OO6o00menne cBeIeHU 0 XMMHUYECKUX peakiusax. Kimaccupukamums XUMHUYSCKUX PEAKIUN M0 Pa3TMIHBIM
OCHOBaHUSIM: COCTaBYy U UHCIY pEarupymomux H 00pa3yloUuxcs BElIEeCTB, TEIIOBOMY 3(deKTy,
HAIPaBJICHUIO, N3MEHEHHIO CTETICHEH OKUCIICHUS HJIEMEHTOB, 00pa3yIOIIMX pearupyonue BemecTna, dase,
HCIIO0JIb30BAHUIO KaTaanu3aTopa.

IlonsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. DakTophl, BIMAIOLIME HA CKOPOCTbh XUMUYECKHUX PEaKIIMA:
MIPUPOJIAa PEArupPYyIOIINX BEIIECTB, X KOHIEHTPALMs, TEMIEPATYpPA, ILIOIIAb COIPUKOCHOBEHHUS, HATMUUE
kaTtanusaropa. Karamms.

JdemoHcTpauuu

O3HaKOMJIEHHE € KOJUIEKLUSIMU METAJIJIOB U HEMETAJIJIOB.

O3HaKOMJIEHHE C KOJIJIEKLIUSMHU OKCHJIOB, KUCIIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XMMHUECKOIN peakliy OT MPUPOIbl PEArUPYIOLINX BEIIECTB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakliuy OT KOHLIEHTPALMK pearupyonux BEeLIEeCTB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT IJIOLIAAH

COIIPUKOCHOBEHHUSI PEArUPYIOLINX BEIIECTB («KUIISIIIUN CIION»).

3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peakliu OT TEMIIEPATypbl PEarupyroLIuX BELUIECTB.

JlaGopaTropHbie ONBITHI

B3auMozeiicTBue aMMuaka u XJI0pOBOJAOPOA.

Peakuus HeTpanuzanuu.

Habnronenue ternoBoro s¢dexra peakiui HeHTpain3annu.

BzaumogeiictBue cepHoii kucnotsl ¢ okcuaom meau (11).

PasnoxxeHne nepokcuaa BOAOPOa ¢ IOMOIIBIO KaTasla3bl KapTogens

3aBUCUMOCTh CKOPOCTHM XHUMHYECKOW peakuuud OT NPUPOJbl pEearupyroliux BELIECTB Ha IpUMeEpe
B3aMMOJICICTBUS PacTBOPOB THOCYNIb(ara HaTpus W xjopuaa Oapus, THOCylb(ara HATPUS U COJITHON
KHCIIOTBHI.

3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMK OT MPUPObl METAJJIOB MPH UX B3aUMOAECUCTBUU C COJISTHOU
KHUCJIOTOM.

3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaklUy OT MPUPObI KUCIOT IPU B3aUMOJAECUCTBUU UX C JKETIE30M.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKklMK OT TEMIIEPATYypPHI.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluy OT KOHIIEHTPAIIH.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKOHN peaKlUu OT IJIOLAAN COIPUKOCHOBEHHS PEarupyIOIIHUX BEILECTB.
3aBUCUMOCTb CKOPOCTH XMMHYECKON pPEaKIIMK OT KaTalau3aTopa.

XuMHYECKHE P€aAaKIUM B pacTBOpax 3JICKTPOJIUTOB

[TonsiTre 00 AMEKTPOTUTHUCCKOMN AUCCOHMAIMHN. DJIECKTPOIUTHI U HEIJIEKTPOJIUTHI. MeXaHU3M TUCCOIUAIIIN
AJEKTPOJIUTOB C PA3NMYHBIM XapakTepoM CBsA3U. CTENeHb 3JEKTPOIUTUYECKON nucconuanuu. CUiabHbIE U
cl1a0bl€ AIIEKTPOJIUTHI.

OCHOBHbBIE MOJIOKEHHSI TEOPUU IIEKTPOIUTHUECKOM mucconnanuu. Knaccudukamus HOHOB M UX CBOMCTBA.
Kucnotsl, 0CHOBaHMS U COMU KaK ANEKTPONUTHL. X knaccudukanus u JUCCOIUAITHS.

OO0mme XUMHUYECKHEe CBOMCTBA KHUCIIOT: U3MEHEHHE OKPAaCKH WHAMKATOPOB, B3aMMOJIEHCTBHE ¢ METallJIaMH,
OKCHUJAMU W THUAPOKCHJIAMH METAJIJIOB M COJIAMH. MOJEKyIspHbIe W HWOHHBIC (TIOJHBIE U COKpAIIEHHBIC)
YPaBHEHUS PEaKLUM.

XHUMUYECKUN CMBICH COKPAIIEHHBIX YPaBHEHUH. Y CJIOBUS MPOTEKAHUS PEAKIIMN MEXKIY AIEKTPOIUTAMH 10
KOHIIa. Psiq akTHBHOCTH METaJIIOB.

OOmMe XMMUYECKHE CBOMCTBA IIEIOYEH: B3aUMOACHCTBHE ¢ KHCIOTAMH, OKCHIAMH HEMETAJIJIOB, COJISIMM.
OO01ue XuMIUYecKre CBOMCTBAa HEPACTBOPHMBIX OCHOBAHUI: B3aUMOJICHCTBUE C KUCIOTaMU, Pa3NIOKEHUE PH
HarpeBaHUM.

OOmre XMMHYECKHe CBOWCTBA CPEIHUX COJIeH: B3aUMOJCHCTBHE C KHUCIOTaMH, IIEIOYaMH, COJSIMH H
MeTauiaMH. B3auMoaecTBHe KUCIIBIX COJIEH CO IIEI0YaMu.

IManponus, kak 0OMEHHOE B3aMMOJICHCTBHE COMeil ¢ BOJOW. [ MAPOIU3 CONM CHIIBHOTO OCHOBAHUS M CIIa00i
KUCIOTHIL. ['uaponu3 conu c1aboro ocHOBaHUS U cuiibHOU KucnoThl. [lIkama pH.

CBoiicTBa KHUCJIOT, OCHOBAaHHUM, OKCHUJOB M COJIEM B CBETE TEOPUHU DJIEKTPOIUTHYECKON OUCCOLMALNUA U
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.



JdemoHcTpanmu.

VcnpiTanue BelecTB U UX pacTBOPOB Ha JIEKTPOIMPOBOAHOCTD.
3aBUCUMOCTH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPALIUH.
JIBr>KeHUEe OKPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM II0JIE.

Omnpenenenre xapakTepa cpelibl B pacTBOpax CoJeH.

JlabGopaTopHbie ONBITHI.

Jucconuanus cnadblX 3JEKTPOIUTOB HA PUMEPE YKCYCHON KUCIOTHI.

W3meHneHnne okpacku UHIUKATOPOB B KUCIOTHOM cpefie.

Peakuust HeliTpanu3aluu pacTBOpa MIEIOYN PA3TUYHBIMU KUCIOTAMH.

[Tonyuyenue runpoxcuaa meau (11).u ero B3aumoneiicTBie ¢ pa3inuyHbBIMU KUCIOTaMHU.
B3aumopeiictBue cuibHbIX KUCOT ¢ okcuaom meau (11).

18-20. BzaumozeiicTBuE KUCIOT C METAIJIAMH.

KauecTtBenHas peakuus Ha KapOOHAT-HOH.

[Tonyuenue cTyaHs KpEMHHEBOU KUCIOTBHI.

KauecTBeHHas peakuus Ha XJIOPUJ - WIH CYJIb(aT-nOHBI

W3meHeHne OKpacky MHIUKATOPOB B ILIEJIOYHOU Cpelie.

B3anMozeicTBre mienoyen ¢ yrileKucibIM ra3oM.

KauecTBeHHas peakuusi Ha KAaTHOH aMMOHMUSI.

[Tonyuenue runpoxcuna meau (1) u ero paznoxenue.

BiaumopeiictBue kapOOHATOB € KUCIOTaAMHU.

[Monyuenue ruapokcuaa xenesa(lll).

BzaumoseiictBue xene3a ¢ pactBopoM cyibhara meau (11)

IIpakTnyeckue padoThl

CBolicTBa KUCJIOT, OCHOBaHM, OKCUJIOB U COJIEH B CBETE TEOPUU IEKTPOIUTUYECKON TUCCOLUALIUU U
OKHUCJIUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIUil

HemertaJuibl 1 MX coeAUHEHUSA

CrpoeHne aTOMOB HEMETAJIOB U UX Noj10keHue B [lepuoanueckoit cucreme. P aneKTpooTpULIaTeIbHOCTH.
Kpucrannnueckue pemérki HEMETaNIOB — IPOCThIX BELIECTB. AJIOTpornusd U €€ mpuuuHbl. duznyeckue
cBOMCTBa HeMeTaJI0B. O0IMe XUMUYECKHE CBOMCTBA HEMETAIIIIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIbHBIE.
l'anmorensl, cTpoeHne uX aToMoB U Mousiekyd. ®dusnueckue M XUMHUYECKHE CBOWMCTBAa TaJOr€HOB.
3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB TaJIOTEHOB B 3aBUCHUMOCTU OT MX MNojioxeHus B Ilepuogmueckoit
cucreme. HaxoxaeHue rajoreHoB B IPUPOJE U UX MOJIydeHUe. 3HaYeHHE U IPUMEHEHHUE raJloreHoB.
["amoreHoBOOPOJBI M COOTBETCTBYIOIIME MM KHUCIOTBHI: IUIABUKOBAs, COJIAHAas, OpPOMOBOJIOPOJHAS,
noJ0BOAOpoaHas. ['amorenuapl. KauecTBEHHbIE peaklUM Ha TajloreHUA-UoHbI. [IpuMeHeHue coeauHeHHi
raJIOTeHOB M UX OMOJIOru4ecKas podib.

Obmas xapakrepuctuka 3nemMeHTOB VIA-rpynmbel. Cepa B mpupoae u e€ moiaydeHHe. AJUIOTPOIHBIE
MoAU(UKAIIIU CEPhI M X CBOMCTBA. XMMHYECKUE CBOMCTBA CEPHI U €€ MPUMEHEHHE.

CepoBoJIOpOJI: CTPOEHUE MOJEKYNbI, (U3NUECKHE M XUMHUYECKHE CBOMCTBA, MOJYYEHHE U 3HAUEHHE.
CepoBonopoaHas kuciota. Cynbusl u ux 3HaueHue. JIroMuHOpOpBHI.

Oxcun cepsl (IV), cepHuctast kucnota, cyabQuThl. KauecTBeHHast peakiyst Ha Cylb(UT-HOH.

Oxcun cepsl (VI), cepHas kucnota, cynspatsl. Kpucramnoruaparsl. KauectBeHHas peakuust Ha cynbdar-
HOH.

CepHas KHCJIOTa - CUJIBHBIN 351eKTposnT. CBoicTBa pa30aBIeHHON CepHON KUCIOTHI, KaK THITMYHOMN KUCIIOTHI:
B3alMOJICIICTBHE C MeTalllaMH, OCHOBHBIMH U aM(pOTEPHBIMU OKCHJAMU, OCHOBAHUSAMH U aM(OTEPHBIMU
THJIPOKCUAAMH, cosiMu. KauecTBeHHas peakuus Ha cylb(haT-HoH.

OO6mrast xapakTepucTtuka 31eMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa M MOJEKyilbl. Duzndeckue u
XMMHUYECKHE CBOICTBA U IPUMEHEHHUE a30Ta. A30T B PUPOJIE U €ro OMOJIOTHYecKast polib.

AMMUak, CTpoeHHe MOJIEKYJbl U (QU3NYecKue CBOMCTBA. AMMMayHas BOJla, HAIIATBIPHBIA CHHUPT, TUAPAT
aMMHaka. J[OHOpHO -akIenTOpHBIH MeXaHM3M OOpa30BaHUS KaTHOHa aMMOHMs. BoccTaHOBUTENbHBIE
cBoiicTBa ammuaka. Conr aMMOHHMS U UX puMeHeHne. KauecTBeHHas peakiiysi Ha KAaTHOH aMMOHHSL.
Oxcunpl a3ora: HeconeoOpas3yrolie U KUCIOTHbIEe. A30TUCTast KUCIOTa U HUTPUTHI. A30THasl KUCIOTa, €
IOJIy4eHHUe U cBoMcTBa. Hutpartsl.

®ocdop, crpoenne aroma u amiorponus. docouasl. @ochun. Oxcun docdopa(V) u oprodocdopHas
kucnora. ®ocdarel. Pochopusie ynoOpenus. UHCEKTULMIBI.



OO6mrast xapakTepucTuka 31eMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, IIPOCTHIX BEIIECTB U
COEMHEHMH B 3aBUCUMOCTH OT ITOJIOKEHUS 2JIeMEHTOB B [lepunonnyeckoii cucteme. Yriuepos. AIOTpOIHbIE
MoauduKanmuu: anmas, rpadur. AmMop]HBIA yriepox W €ro copTra: caxa, aKTHBHUPOBAHHBIH YTOJb.
Ancopbuus. XuMHYecKue cBOHcCTBa yriiepoja. KokCcOXMMUYECKOE€ NPOU3BOJACTBO U €ro IMPOIYKIIMS.
KapOupr.

Oxcup yrinepoga(ll): ctpoenue monexynsl, nosyuenue u ero coictBa. Okcup yriaepona(lV): crpoenue
MOJIEKYJIbI, MOJIyUeHHE U ero CBOMCTBAa. YroipHas kucioTa. ColM YroJbHOW KHCIOTHI: KapOOHAThl U
rupokapOoHatTel. TexHUuecKas 1 MUIIeBas Coja.

Heoprannueckre W OpraHMyecKue BELIECTBA. YTJEBOAOPOAbl. XUMHUYECKOE CTPOCHHE OPraHUYeCKHX
BEILIECTB, KAK NOPAJIOK COETMHEHUSI aTOMOB B MOJIEKYJIE€ 110 BAJIEHTHOCTH.

MeraH, 3TaH, KaK MpeJeiabHbIe YIIIeBOJOPOAbl. DTHIICH U allETUJICH, KaK HenpeeabHble (HEHACHIIIICHHBIC)
yriaeBonopoasl. 'openne yrieBoopo1oB. KauecTBeHHbIE peakliiy Ha HETIPEIEIbHbIE COCIUMHEHUS.
DOTWIOBBIM CIUPT, €ro MoJydeHue, MpUMEHeHue u ¢usznonoruyeckoe neiicreue. TpéxaToMHBIA CcHHUPT
mmmnepuH. KadecTBeHHass peakuuss Ha MHOTOAaTOMHBIE CHUPTBL. YKCyCHas - MpEACTaBUTENb Kiacca
KapOOHOBBIX KHCIIOT.

Kpemnnii, ctpoenue ero aroma u coiictsa. Kpemunii B npupose. Cununuast u cuiad. Oxeun kpemuus(1Y).
KpemuueBas kuciora u e€ comiu.

[Ipou3BoacTBo crekna u nemeHta. [Ipoaykuusi CUIMKATHONW NPOMBIIUIEHHOCTH: OINTHYECKOE BOJIOKHO,
Kepamuka, dhapdop, dasHc.

OnTuyeckoe BOJIOKHO.

Hemertannsl B npupone. @pakioHHas MeperoHka >KUIKOro BO3AyXa KaK CIOCO0 MOITY4YeHHS KHUCIOPOJa,
a3oTa, aprona. [lonydyenue docdopa, kpeMHuUs, XJI0pa, Ho1a. INEKTPOINU3 PACTBOPOB.

[TonydyeHue cepHON KUCIOTHI: ChIPhE, XMMHU3M, TEXHOJIIOTUYECKAsE CXEMA, METOJ] KUIISILErO €105, IPUHIUIIBI
TEINI0OOOMEHa, TPOTHBOTOKA H HUPKyasmuu. Oneym. [IpoM3BOACTBO amMMHaka: ChIPbE, XHUMH3M,
TEXHOJIOTMYECKas cXxema.

JdeMoHcTpanuu

Komnexkuus HeMeTauios.

Monenu KpucTalInyecKuX PeléTOK HEMETAIJIOB: aTOMHbIE U MOJIEKYJISIPHBIE.

O30HATOp U NPUHLIUIIBI €70 PAOOTHI.

['opeHne HeMeTallIoB - IPOCTBIX BEIIECTB: cepbl, pochopa, APEBECHOTO YIIIS.

OO0pa31bl TaJOreHoB - IPOCTHIX BEIIECTB.

BzanmoeiicTBIEe TAJIOTEHOB C METAJIAMHU.

BriTecHenue xyopa OGpoMoM Wi ioj1a U3 pacTBOPOB UX coJiei

Komneknust mpupoIHbIX COETUHEHUH XJIOPA.

B3aumoneincTBue cepsl ¢ METAIIAMH.

I'openue cepsl B kuciopoje

Konnexmus cynbGuaHbIX pyl.

KauecTtBeHHas peakuys Ha CylIbQUA-HOH

ObecliBeunBaHNE OKPALICHHBIX TKAHEH U [IBETOB CEPHUCTHIM T'a30M.

B3anmoneincTere KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEIBIO.

OOyrinmBaHue OpraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.

HMuarpamma «CocTaB Bo3gyxa».

Buneodparments! u cnaiast «[Itnubu 6azapsi».

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Paznoxxenne 6uxpomara aMMOHHUS.

B3anmoneicTere KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIBIO.

I'openne yepHOro nmopoxa

Pa3nosxeHne HUTpaTa Kaiaus U TOpEHUE IPEBECHOIO YrojibKa B HEM

OO6pa31bpl IpUPOAHBIX coeanHeHH (hocdopa.

I'openue ocdopa Ha Bo31yXe U B KUCIOPOJIE.

[Tonmyyenue 6enoro gocgopa 1 UCIIBITAHUE €T0 CBOWCTB

Komnexmust «O6pa3iubl NPUPOIHBIX COSTMHEHUH yriepoaa»

[Toptper H. JI. 3enunckoro. Ilornomenne akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BEIECTB HJIU T'a30B.
VYeTpoicTBO MPOTUBOTA3A.

Monenu MoJIEKyJl METaHa, 3TaHa, 3TUJIEHA U alleTUJICHA.



B3anmMopeiicTBre sTrIeHa ¢ OpOMHOM BOAOW M pacTBOPOM TIEpPMaHTaHATa KaJHsl.
OO0mme XMMUYECKHE CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOW KUCIIOTHI.
KauecTtBeHHas peakuys HA MHOTOATOMHBIE CITUPTBI.

Konnexkuust «O0pa3ibl IPUPOAHBIX COSTUHEHUN KPEMHUS.

Komneknus crekna, KepaMHUKH, EMEHTA U U3J1EJIUI U3 HUX.

Komnekuus npoayKuuu CUIMKaTHOW MPOMBIILIIIEHHOCTH.

Buneodparmentst u ciaiisl «[Ipon3BoACTBO CTEKIIA M IEMEHTa.

Komnexkuus «[IpupoaHpie coequHEeHNs HEMETAIOBY.

BuneogparmenTst u cnaiipl «PpakiiOHHAS IEPETOHKA KHUJIKOTO BO3YXa»
Buneodparments! u cnaiiasl «llomyueHue Bomopoaa, KUCIOPOAa U TaJIOT€HOB AJIEKTPOIUTUYECKUM
Croco00oM».

Mopenu anmnapaToB AJi IPOU3BOJCTBA CEPHOM KUCIOTHI.

Mopenp Kunsimero ciosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHAaKa.

Buneodparmentst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCIOTHIY.
Buneodparments! u cnaiiasl «IIpon3BoIcTBO aMMHaKay.

Komnexkuust «Cplpb€ 1715 MOTyUYEHHs] CEPHON KUCTOTHI.

JlaGopaTropHbie ONBITHI

Pacno3naBaHue raJloreHu-MOHOB.

KayecTBeHHbIE peakuK Ha CyJb()aT-HOHBI.

KauecTBeHHas peakiivs Ha KaTUOH aMMOHHS.

XUMHUYECKHe CBOMCTBA a30THOM KMCIIOTHI, KaK JIEKTPOJIMTA.
KavecTBeHHble peakiuu Ha GpochaT-noH.

[Tonmy4yeHue U CBOMCTBA YroOJbHOW KUCIIOTHI.

KayecTBeHHast peakiysi Ha KapOOHAT-HOH.

[TponyckaHue yriaeKuciioro rasa yepe3 pacTBOp CHIIMKATa HATPHSL.
IIpakTuyeckue padoTbl

W3yueHue cBOMCTB COISTHON KUCIIOTHI.

N3yuenune CBOMCTB CEPHOM KUCIIOTHI.

ITosnydyeHne amMmmuaKka 1 U3y4eHHUE €r0 CBOWCTB.

[Tonyyenue yriaekuciioro raza u U3y4eHHE €ro CBOWCTB.

MeTaiibl M UX COeIUHECHUSA

CTPOEHHE MX aTOMOB M KPUCTAUIOB. MeTajuinueckas CBsSI3b M METAJUIMYECKAsl KPUCTAUIMUECKasl PeIIETKa.
dusnyueckre CBOMCTBA METAJIJIOB: AJIEKTPO- U TEIUIONPOBOJIHOCTh, OTPAXKAIOIIAsl CIOCOOHOCTD, TMJIACTUYHOCTD
[Tonoxenue meramnoB B llepuoguueckoit cucreme xumuueckux anemeHtoB . . MenaeneeBa,. CruiaBbl
YEPHBIC U I[BETHBIE.

Meramibpl Kak BOCCTAHOBHUTENH. DJIEKTPOXMMHMUECKUH psJ HanpsbkeHui. B3anMopneicTBue MeTaioB ¢
HEeMeTaJUIaMH, OKCHUJIAMU, KUCIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUS.

CtpoeHre aTOMOB M MPOCTHIX BEUIECTB MIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKHX U XUMHUYECKUX
CBOMCTB HICIIOYHBIX METAJIJIOB OT 3aPsA0B s/iep UX aTOMOB. OKCH/IBI M TUPOKCHIBI IIETIOYHBIX METAJIJIOB, UX
MOJIy4YeHUE, CBOMCTBA, MpUMEHEHUE. BakHeilline cojid IIEeNTOYHBIX METAJJIOB, X 3HA4Y€HHE B >KMBOU U
HEKHBOUW IPUPOJIE U B )KU3HH YEIIOBEKA.

CrtpoeHre aTOMOB W TPOCTHIX BEIIECTB IIETOYHO3EMENbHBIX METaNIOB. 3aBUCUMOCTh (PU3UYECKUX U
XMMHYECKHUX CBOWMCTB HICJIOYHO3EMEIBHBIX METAUIOB OT 3apsAaoB sjep MX aToMOB. OKCHABI U TUAPOKCHIBI
LIEJTOYHO3EMEIIBHBIX METAJUIOB, UX IOJYyYEHHME, CBOWCTBA M IPUMEHEHUE. BaxHenine conu MEIOYHO -
3eMEJIbHBIX METAJUIOB, X 3HAYCHHUE B MPUPOJIC U )KU3HU YenoBeka. KapOoHaThl v rupokapOOHATH KaJTbIIHS.
JKécTkocTh BOABI: BpeMeHHas W MOCTOsHHAs. CrmocoObl YCTpaHEHHUs BpeMeHHOU >k&cTKocTH. CrocoObl
YCTPAHEHUS MMOCTOSTHHOM kECTKOCTU. MoHnThl. COEIMHEHNS aTlOMUHMS B IPUPOJE. XUMHUECKHE CBONCTBA
amomuHMs. OCOOEHHOCTH OKCHJIA M THJIPOKCHJIA alFOMHUHUSA Kak aM(OTEepHBIX COeAMHEHUN. Baxkueiinme
COJIM ATFOMUHMUS (XJIOPHU, CyIbdar).

OcoOenHocTu cTpoeHHUs atroma jkenesa. JKeme3o B mpupozge. Baxueiimme pynel skene3a. OKcuabsl u
ruapokcuabl xeneza(ll) u xeneza(lll). Comu xeneza(ll) u xenesa(lll). ObnapyxeHrne MOHOB KaTHOHOB
JKeje3a B pacTBOpe. 3HAUCHHE COSUHEHUN Keesa.



Koppo3ust xumuueckass U 3JIEKTPOXMMHUYECKAsl. 3aliuTa METAUIOB OT KOppo3uu. MeTamibl B IpUPOJE: B
cBOOOJHOM BuAe W B Buae coenuHeHwid. Ilonarme o merammypruu. U€pHas U IBETHash METAJUTYpPIHsL.
[TupomeTammyprus, THAPOMETAILTYPTHsI, dJeKTpoMeTautyprus. Jlomennsiil mporecc. [lepepadoTka uyryHa B
CTaJib. DJIEKTPOJIU3 PaCILIaBOB.

JdeMoHcTpanuu

B3anmoaeiicTBre HATpUs, TUTHS U KaJIbLIUS C BOJOM.

['openue HaTpus, MarHus u eje3a B KUCIOPOJE.

Benblka TEpMUTHON CMECH.

B3anmoneiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzanmojeiicTBre alIOMUHHS C KUCIOTaMH, IEJI0YaMHi B BOJIOM.

B3aunMogeiicTBue xene3a 1 MeI € XJIOPOM.

B3anMozeiicTBue Meau ¢ KOHIIGHTPUPOBAHHOW CEPHOM KUCIOTOW M a30THOM KHUCIOTOW (pa30aBlICHHOW U
KOHIEHTPUPOBAHHOM ).

Oxkpacka IJ1aMeHH COEAMHEHUSMHU LIEIOYHBIX METAIIOB.

Oxkpacka miaMeHH COeUHEHUAMH MIET0UYHO3EMENbHBIX METAJIJIOB .

T"amenue n3BecTy BOOOH.

[Tonyyenue KECTKON BOJbI B3aMMOJICHCTBUEM YIJIEKHCIIOTO Ira3a C U3BECTKOBOW BOJOM.

YcTpaneHue BpeMEHHOM jKECTKOCTH KUIISTYCHUEM U 100aBKOM COJIBI.

YcTpaHeHre TOCTOSTHHON KECTKOCTH JOOABKOM COIBI.

WoHWUTHI ¥ MPUHITUT UX ACHCTBUS (BUACO(PArMEHT).

Konnexkuust npupoHbIX COETMHEHUIN aIFOMUHUSL.

Buneodparmentsl u cnaiapl «OKCHT ATFOMUHUS B €0 MOIA(DHKAITII.

[Tonyuenue ampoTepHOro TUAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €T0 CBOWCTB.

Komnekuus «XuMUYECKuEe HCTOYHUKN TOKA.

Pe3ynbprarhl AIMTEIBRHOTO HKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UHU CTAIbHBIX U3/I€JUI B 3aBUCUMOCTH OT
YCJIOBUM MPOLIECCOB.

Boccranosnenue meau u3 okcuaa meau(l1) Bomopoaom.

Buneodparmentst u cnaiiabl «I [pou3BOACTBO UyTryHA U CTATHY.

Buneodparments! u cnaitasl «3aenus U3 4yryHa u CTaiam.

Buneodparments! u cnaitnbl « [pon3BoACTBO aIFOMUHUS.

JlaGopaTopHble ONBITHI

B3aumopeiictBue xenesa ¢ pactBopom cyibdara mexu(ll).

[TonydyeHue n3BECTKOBOM BOJIBI M OTIBITHI C HEW.

[Monyuenue rugapoxcunos xenesa(ll) u (111).

KavecTBeHHBIE peakliy Ha KaTUOHBI KeJe3a

IIpakTuyeckne padoTsl

ITomy4yeHue »*ecTKOM BOABI M CHOCOOBI €€ YCTpaHEHHS.

Pemenue sxcnepuMeHTANIbHBIX 3a/1a4 IO TeMe «MeTaibi».

XuMHS U OKPY/KAKOIIAs CpeAa

Crpoenue 3emiu: apo, MaHTHsI, 3€MHas Kopa, UX XUMU4YecKui coctaB. JIutocdepa u e€ xumMuueckuii cocTas.
Munepansl. Pynesl. Ocanounsie nopozsl. Ilone3nble nckonaemble. XUMHUYECKH COCTaB THAPOCQEPHI.
XUMHYECKUH COCTaB aTMOCHEPHI.

HcTOYHUKM XMMHYECKOTrO 3arps3HEHHs] OKpy»Karolell cpezbl. [700anbHbIE 3KOJOTHYECKHE MpPOOIeMbl
YeJ0BeYeCTBA: MApHUKOBBIM 3¢ (deKT, KHUCIOTHBIE JIOKIH, O30HOBBIE JBIPBL. MeEXIyHapoaHOe
COTPYJHUYECTBO B 00JIACTH OXPaHbI OKPYKAIOIIEH CPebl OT XMMUYECKOTO 3arpsA3HeHUs. «3enéHast XUMUSD.
JdemMoHcTpanuu

Buneodparments! u cnaiasl «CtpoeHue 3eMild U €€ XUMUYECKHI COCTaB.

Komnekuust MUHEPAIOB ¥ TOPHBIX MOPOJ.

Komnexknuns «Pynbl meTamiosy.

Buneogparments! u ciaiiipl «I 100anbHbIe 9KOIOTHYECKHE TPOOIEMbl YETOBEYECTBAY.

JlabopaTopHblie ONBITHI

N3yuenne rpanura.



O06001IeHNe 3HAHUI 110 XUMMHU 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY IK3aMeHY

CrpoeHne aroma B COOTBETCTBHM C IIOJIOKEHHEM XHUMHUYECKOro 3jeMeHTa B llepmommueckoil cucreme.
CtpoeHue BelecTBa: XMMUYECKasi CBA3b M KPUCTATMUECKUE PEIIETKH. 3aBUCUMOCTH CBOWCTB 00pa30BaHHBIX
3JIEMEHTaMU NPOCTHIX BELIECTB (METAJIOB, HEMETAJUIOB, OJArOPOIHBIX ra30B) OT MOJIOKEHUS JIEMEHTOB B
[lepuognueckoit cucreme. Turosnoruss HEOPraHMYECKUX BELIECTB, JEJIEHHE MX Ha KIACChl M TPYIIIBL.
[IpencraBurenmy.

[Ipu3Haku 1 ycnoBus NPOTEKAHUS XUMUYECKUX peakuyil. TUIOIOrUs XMMUYECKUX PEAKLUM 110 Pa3IMYHbIM
OCHOBaHUsAM. Peakinu nonHoro oomMena. OKUCIUTENTbHO-BOCCTAHOBUTEIILHBIC PEaKIUH.

XUMHUYECKHE CBOICTBA MPOCTHIX BEUIECTB. XapaKTepHbIe XUMHUUECKUE CBOICTBA COIE00Pa3yIOIINX OKCHUIOB,
THJIPOKCHUIOB (OCHOBAHUIA, KHCIIOT U aM(POTEPHBIX TUAPOKCUIOB), COICH.

3. TemaTnueckoe NIAHUPOBAHUE, B TOM YHCJIE C y4eTOM padoyeil MporpaMmmbl
BOCHIUTAHMS C YKa3aHHEM KOJIHYeCTBA YaCOB, 0TBOJAMMbIX HA OCBOCHHE KaK10il TeMBbl.

8 kiace
Ne Tema Koua- | 3 HUX (KOJM4Y€CTBO
BO 4acoB)
4yacoB | S i =
< E a
& v | ¥ 8 =
© 3 ] § = 2
S = (= 5 S =
R al B3| ¥ a
1 HavansHbie TOHSTHS U 3aKOHBI XUMUHU 20 3 1
2 | Baxueimue npencTaBUTEIN HEOPTaHUIECKUX BEIIECTB. 18 3 1
KonuyecTBeHHBIC OTHOIICHUS! B XUMHHU
3 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUM 10 1 1
4 IIepunonnueckuit 3akoH u [leproaudeckas cucteMa XMMUYECKUX 8 - -
anemeHToB J[. 1. MeHzeneeBa u cTpoeHre atomMa
5 | Xumuueckas cBsi3b. OKUCITUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIIUH 9 - 1
6 | [loBropenue 3 - 1
Hroro 68 7 5
9 knace
Ne Tema Koa- | U3 Hux (kKoJim4ecTBO
BO 4acoB)
=)
4acoB | S - =
< E a
8- @ = g = @
© 3 s = 2
< = [=" % S =
Eal B3| X a
1 | [ToBTOpeHue u 00OOIICHHUE CBEICHHMI IO Kypcy 8 Kiracca. 6 - 1
XUMHUYECKUE peaKIy
2 | XuMHYecKHe peakliy B pacTBOPaX AJIEKTPOIUTOB 10 1 1
3 Hewmeranipl 1 ux coeuHeHUs 25 4 1
4 | MeTauibl M X COSTMHECHUS 16 2 1
5 | XuMus 1 OKpysKaromas cpeaa 2 - -
6 | O06oOuieHre 3HaHUH 0 XUMHUH 32 KYpPC OCHOBHOM LIKOJIBI. 10 - 1
ITonroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3k3ameny (OI'9)
Hroro 68 7 5




KaienaapHo — reMaTuyecKuii miian mo yueonomy npeamery xumus (8 kiaace ) 2023— 2024 yueoHblii roa

pnioxenne

Ne Hara Tema ypoka/ npakmuueckas yacmp | PernonajibHoe ATpPOTEeXHOJIOTHYeCKH I /3 IIpumeyanue
/i J1aH ¢pakr co/iep:kaHue KOMIIOHEHT
Paznen 1. [lepBonauanbHblie xXumuueckue nousitus (20 v)
1 1. Ilpenmet xumuu. Posib xumuu B §103.09
KHU3HH
YeloBeKa
2 Mertoapl U3y4eHUsT XUMUHU § 2
3 ArperaTHble COCTOSIHUSI BELLIECTB §3
4 I1. p Ne 1 «3naxkomcmeo c BBIYYHTb
1abopamopHbim 060pyO08aAHUEM. npaBuUIIa
IIpasuna TH npu pabome 6 kabuneme Tb
XUMUUY
5 Ipakmuueckas paboma No 2 § 1-3
«Habnwooenus 3a MIOBTOP
eopaweti ceeqoti. CmpoeHnue ctp.20 - 23
nIaMeHU. »
6 ®u3nyecKue SBICHUSA B XUMUHU §4
7 I1.p.Ne 3 «Ananusz nouswry. ( Ouucmra §4 nosToOp
3a2pA3HEeHHOU NOBAPEHHOU COIU.)
8 ATOMHO- MOJIEKYJISIPHOE §5
yueHne. XMMHYECKHE DIIEMEHTHI
9 3HaK1 XUMUYECKUX § 6,
aneMeHToB. [lepuoanueckas Tabauma BBIYYHUTH
. . Menneneera CHMBOJIBI
XHMM.2JIEMEHTOB
10 Xumuueckue Gopmyisl § 7,3an.5
OTHOCHTeNbHAS MOJIEKYIISIpHAs Macca




11 Xumuaeckue popmynbl BerauciaeHus § 7,3an.5
10 XUMUYECKUM GopmynaM. MaccoBas
JIOJISl DJIEMEHTA B COSIMHCHUH
12 BanentHoCTh § 8,3am4
13 BanenrHocts §8,3an5
14 XWMHYECKHE PeaKIuu. 3aKOH §9
COXpaHECHHS MacChl BEIIECTB.
XUMHUECKUE YPaBHEHHUSI
15 3aKOH COXpaHEHHUsI MaCChI BEIIECTB. § 10, 3an.7
XUMHUUYECKUE YPAaBHEHHS
16 XUMUYECKHE YpaBHEHUS § 10, 3an.7
17 Tunbl XUMUYECKHUX PEaKIUi § 11, 3an.3
18 Tunsl XUMUYECKUX peakuuil yemuol | Xumuueckue peakyuu § 11, 3an.4
JHCYpHATL 8 NPOU3800CMEe
Tromenckou obracmu
19 [ToBTOpeHue n 0600IICHIE TEMBI §5-7
«HauaybHBIE TOHATHUS U 3aKOHBI MIOBTOP
XUMUN)
20 K.p.Ne | «Hauanohvie nonsimus u §8-11
3AKOHbI XUMULUY MTOBTOP
Paznen 2. Baxkneiilme npeacraBuTe/in HeopraHudeckux BemecTs. KosimuecrBeHHble 0THOIIEHUsI B xumuu (18 1)
21 AHanu3 KOHTPOJIbHOI paboTHI. § 12, 3a1.7
Pabora Hag
omuOKamMu
Bo3nyx u ero coctas
22 Kucmopon § 13, 3a1.6
23 11 p.Ne4 «Ilonyuenue, cobupanue u §12-13
pacnosnasanue KUciopooay MTOBTOP
24 Oxcuasry Oxcuodsvl u 0CHOBAHUSL § 14,3an 4
Vpoxk - nymewecmeue 6 npupooe
Tromenckoul obracmu
25 Bomopon § 15,3an 5




26 Il.p. Ne5 «llonyuenue, cobuparue u §14-15
PpAacno3nasanue 6000pooay» MTOBTOP
27 Kuciotsl § 16,
BEIYYHTH
bopmyIb
WMHA3BaHUS
KHCIIOT
28 Comun Kucromwt u conu 6 §17,3an.3
8bINYCK OYKN1€mo8 npupooe TromeHnckoi
obnacmu
29 KomnuectBo BemecTsa § 18, 3a1.5
30 MounsipHbIi 00BEM § 19, 3a1.9
ra3oo0pa3HbIX BELIECTB
31 Pemenue pacueTHbIX 3a1a4 § 18,§ 19,
3a/1auu
32 Pacuérhl 110 XMUMHYECKUM § 20, 3a1.3
ypaBHEHUSAM
33 Pacuérsl 110 XUMHYECKUM § 20, 3a1.6
ypaBHEHUSAM
34 Bona. OcHoBaHUs § 21, 3an.5
35 PactBopb1. MaccoBast 1ot § 22,
pacTBOPEHHOTO BEIIECTBA 3an.3,4
36 IL.p. Ne 6 «Ilpucomoenenue §21-22
pacmeopos coeli ¢ 3a0aHHOl MOBTOP
Maccogotl 0onetl pacmeopenHo20
sewecmea »
37 O00011IeHE U CHCTEMATH3AIUA 3aa4n
3HaHUi 1Mo Teme: «BaxHeimme
MPEICTAaBUTEIN HEOPTAHUUECKUX
BenrecTs. KommyecTBeHHbBIE
OTHOIIICHUS B XHMHF)
38 K.p.Ne2 no meme: «Baxcuetiwue §27-28
npeocmasument HeOP2AHUYEeCKUX MTOBTOP




eeuecme. Konuwecmeennwie
OMHOWERUA 6 XUMUUY»

Paznen 3. OcHOBHbBIE KJIACCHI HeopraHuveckux coenmHeruii (10 u)

39 AHanM3 KOHTPOJIBHOM pabOTHI. § 23,
Pabora Hag ommoOkamu. OKCHUIBL: 3am:.5a
Kiaccu(UKaIus u CBOMCTBa
40 OcHoBaHus: K1accupuKaius u §24 ,3a1.6
CBOICTBA
41 Kucnorel. Knaccudukamnms kuciaor § 25, 3ax1.10
42 CBOMCTBA KUCIIOT § 25,3a1.9
43 Knaccudukanms coneit § 26
44 CaoiicTBa coJeit Conu 6 cocmage Bupmyanvnas sxckypcus | § 26, 3a1.6
Bupmyanvnas sxckypcus, MUHEPANbHOT 600bl :npou3600Ccmeo
gocnumanue 30K pecuoHa. MUHEPaNIbHOU 800bl
45 ['eneTnyeckas CBSI3b MEXIy KjaccaMu § 27,
HEOpPraHUYECKUX BEIIECTB 3an.4,5
46 ILp. N7 «Pewenue §23-26
IKCNEPUMEHMATILHBIX 3A0AY» MTOBTOP
47 O06o001IeHre U cUCTeMaTH3alUs

3HaHui o TeMe: «OCHOBHBIE KIIACCHI
HEOPraHWYECKUX COCAVHEHUI

48 K.p. Ne3 no meme: «OcHogmubie §27
K1aCCbl HeOPSAHUYEeCKUX COeOUHEHULL) MTOBTOP
Paznen 4. Ilepunoanyeckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux 3jiemMeHToB JI. U. MenaesneeBa u crpoenue aroma (8 1)
49 AHanu3 KOHTPOJIbHON pPaboTHI. § 28

Pabora Hag ommbkamu.EcrecTBeHHbIE
CEMENCTBA XUMHYECKHX DJIEMEHTOB.

AM(pOTEPHOCTD

50 Otkpsitue Jl. 1. MenneneeBbM IIpocmoTp yue6HOTO § 29
[lepronuyeckoro 3aKkoHa KUHOYPOK ¢unbpma

51 OCHOBHBIE CBEJIEHUS O CTPOEHUU § 30

aTOMOB.




52 CrtpoeHue 3JIeKTPOHHBIX YPOBHEM § 31,
aTOMOB XMMHUYECKUX 3JIEMEHTOB 3a1.5,6
No«Nel-20 B tabmune /1. .
Menpeneena.
53 [Teproauyeckuii 3aK0H . 8§32
. 1. MenneneeBa u CTpOCHUE aToMa
54 XapakTepucTuka XMMHUYECKOTO §33, 3a1.9
3JI€eMEHTa Ha OCHOBAHHH €T0
nosnoxkeHus B [lepuonnueckoi
cucTeMe
55 XapakTepuCTHKA XUMUYECKOTO §30-32
3JIEMEHTa Ha OCHOBAHHH €T0 MTOBTOP
nosoxkeHus B [lepuonnueckon
cucTeMe
56 3nauenue [leproauyeckoro 3akoHa u §33
Ilepuonuueckoi cucTemMbl IMOBTOP
XUMHUYECKUX djieMeHToR /1. 1.
Menpeneena
Paznen 5. Xumuueckasi cBsizb. OKMC/INTEIbLHO-BOCCTAHOBUTEIbHBIE peakuuu (9 u)
57 HMonuas xuMudeckast CBSI3b § 34, 3an.4
58 KoBanenTHag xumMudeckas CBsI3b § 35,
3a71.5,6
59 KoBasienTHas OJIsIpHAS XUMHAYECKast § 36
CBSI3b
60 Meramueckass XMMUYECKasi CBA3b .§ 37
61 CTeneHb OKMCIICHHS . § 38,
3an.4,5
08.05
62 OKHCIIMTEIIbHO- BOCCTAHOBHUTEIILHBIC § 39,
peakuuu 3ajg.7a,r
63 OKHCINTENBHO-BOCCTAHOBUTEIIHBIE § 39,
peakuuu 3ajg.7a,r
64 O060061IeHre U cucTeMaTu3alus §34-36




sgagui mo teMam: «I13 u IICXO» n

MTOBTOP
«Xumuueckas cBia3s. OBP»
65 Koumponvnas paboma Ned no §37-39
memam. «I13 u IICXO» u
«Xumuueckas ceszo OBPy»
Paznen S.01oBTopenne( 3u.)
66 Pemenue pacueTHbIX 33124
67 [TpomesxyTouHas arTecTanus
68 [ToBTOpenue u o6oOIIeHNE 3a Kypc 8

KJiacca




KanenaapHo — remaTruyeckuii njiad mo yueonomy npeamery xumus (9 kiace) 2021 — 2022y4edHblii roj

cBere TO/]

Ne Mara Tema ypoka/ npakmuueckasn PernonasibHoe ArporexHosnornyeckuii | J1/3 pumeyanue
o/ ILUIaH dakr uacmo coJepxaHue KOMIIOHEHT
Paznen 1. [loBTOpeHue u 00001IeHHe cBeeHNH M0 Kypcy 8 kiacca. Xumuyeckune peakiuuu (6 1)
1 [Tepuoanueckuii 3akon u I[1CX3D JIaTh XapaKTEPUCTUKY
Xapakrepuctrka XI-MeTajlia u XOHa0CHOBaHUU €ro
HeMeTaJllla Ha OCHOBaHHUH €To nosioxxenus B [1C
nosoxenus B [ICXO
JI.1.MeHnneneeBa
2 Xapaxrepuctuka X9 10 KUCIOTHO- OYILECTBUTH LIETIOUKY
OCHOBHBIM CBOMCTBaM 00pa3yeMbIX MIpEeBpaIICHHH,
UM coeuHeHH. AM(oTepHbIE MMOBTOPUTH CBOMCTBA
OKCHJIbI ¥l TUAPOKCHUIBI aM(pOTEepHBIX
COeIUHEHUN
3 Knaccudukanus HeopraHn4eckux § 1, ynp 7, 8 OK
BELIECTB U UX HOMEHKJIAaTypa
4 Knaccudukanus XuMuaeckux §2,ynp6,8,9
peakuuii Mo pazIuyHbIM OK
OCHOBaHUSIM
5 [ToHsATHE O CKOPOCTH XUMUYECKON §3,ynp 3,4,5
peakuun. Kartanus
6 K.p.Ne I no meme «Ob606wenue
3HaHul no Kypcy 8 knacca.
Xumuueckue peaxyuuy
Paznen 2. Xumuueckue peakuuu B pacreopax (10 )
7 DNEKTPOTUTHYECKAS JUCCOITUAITIS §4,ynp7,8,9
8 OCHOBHBIE TIOJIO)KEHUS] TEOPUU §5,ynp5,7,8,9
AIEKTPOIUTUYECKON JUCCOITUAIIUN
(T210)
9 XMMHUYECKHE CBOKMCTBA KHCJIOT B § 6, ynp 4,5,7
cBete TO/]
10 XUMHYECKHUE CBOWCTBAa KHUCIOT B § 6, ynp ,8




11

XUMHAYECKHE CBOMCTBA OCHOBAHHUU B
CBETE€ TEOPHUM DJIEKTPOIUTUYECKOMN
mUCccoLMaIuu

§7,ynp 4,5,6

12

XUMHUYECKHE CBOVWCTBA COJIEH B CBETE
TEOPUH AIEKTPOTUTHICCKON
mUCccoLaIuu

§8,ynp4,5,6

13

[TonsiTue o runponuse conen

§9, ynp 4,5

14

ILp. Ne 1. Pewenue
IKCNEPUMEHMATILHBIX 3A0aY NO
meme « DNeKmpoIumuydecKast
ouccoyuayusiy

§6-9, crp. 53

15

O00011IeHIE B CUCTEMATH3ALIH
3HAaHUU 10 TeMe «XHUMHUYECKUE
pEaKuuu B pacTBOpax
AIEKTPOIUTOB)

[ToBTOopuTH 2 rNaBy

16

K.p.Ne 2 no meme «Xumuueckue
peaxyuu 6 pacmeopax
9NEKMPOTUNOB)

§4-9,

Pa3nen 3. HemeTranjbl u ux coenuHenus (254)

17

AHanu3  KOHTPOJBHOM  paOoThlI.
Pabora wmanm omubOkamu OOmas
XapaKTePUCTHKA

HEMETAJJIOB

§ 10, ymp 6

18

Ob6mas
XapakTepucTuka snemeHToB VIIA
TPYIIITBI — TAJOTE€HOB

§ 11, ymp 6

19

CoeMHEeHHUS TaIOT€HOB
Buwinyck Oyknemos ,cocmasnenue
pexomeHoayuil

Consinvle pacmeopul
U UCMOYHUKU
XIOPUOHO-
Hampueegwix
MUHEPATbHBIX 800
oonacmu

§ 12, ynp 5,6,7

20

[Lp.Ne 2. «H3yuenue ceoticms

Crp.72




COSIHOU KUCTOMbLY

21 OO0m1as XxapakTepucTUKa 3JIEMEHTOB § 13, ymip 5
VI A - xanpkorenon. Cepa
22 CepoBOIOPO.T U CYITb(HIBI § 14, ymip 4,5,6
23 Kucnopoanbie coeAMHEHUS CEPbI § 15, ynp 6,7
24 Ilp. Ne 3. «HM3yuenue ceoiicms Ctp.86
CEPHOLL KUCTIOMbLY
25 OOmas § 16, ynip 3,4
XapaKTePUCTHKA XUMUYECKUX
anemeHToB VA rpynmsl. A30T
26 Ammuak. Conu aMMOHUS Hcnonvzosanue § 17, ynp 6,7
Okonozuyeckas 0e30NACHOCMb 8 | AMMUAKA HA
ObIMY BbINYCK TUCMOBOK X1a0oKOMOUHamax,
Meouyune u 8 bbimy
27 Il.p.Ne 4 «Ilonyuenue ammuaxa u Crp.94
U3yYeHue e2o CBOUCME)
28 Kucnopoacoaepxamiue coeTuHEHUS § 18, ynp 5,6
azora
29 Kucmopoacoaepxkaiiye coeTHHCHUS §18,ynp 7,8
a30Ta
30 ®ochop u ero coeMHEHH § 19, ynp 4,5
31 Oo6mas § 20, ynp 6,7
XapakTepucTuka 3meMeHToB 1V A-
rpyHIbl. YTIepoa
32 Kucnoponacoaepskamue coeluHeHus | Ixkonocuieckue § 21, ynp 4,5,6,7
yriepojaa npoobiemul
DKronocuueckas 6e3onacHocms , ammocghepul 6
6bINYCK TUCMOBOK Tromenckou obracmu
33 [Lp. Ne 5. «Ilonyuenue yenexucnoeo Crp. 115
2a3a u uzyueHue e2o C8oUCma
34 YrneBo1oposl § 22, ynp 6,7,8
35 Kucnopoaconepxarue § 23, ynp 3,4,5,6




OpTraHU4YCCKUC COCANHCHUA

36

Kpemuuii u ero coeauHeHust
Ypox sxckypcus

Bupmyanvnas
axckypcus B3KI”

§ 24, ymp 3,4,5

37

CuiiukaTHas
[TpOMBIIITICHHOCTD
acmemuueckoe gocnumaue
Kepamuxa u papghop evicmasxa

IIpouzeoocmeo
Kupnuua 8 Tromenu.

§ 25, ynp 3,4

38

ITony4yeHnue HEMETAIIOB

§ 26, ynp 5,6

39

[TonydyeHue BaKHENIINX
XUMUYECKUX COEIMHEHUN

§ 27, ynp 5,6

40

00600menue 1o teme «Hemeramisl u
UX COCIMHECHUSD)

[ToBTopuTh 3 r1aBY

41

K.p. Ne3 no meme: «Hememannot u
UX COeOUHeHUs»

§ 10 - 27

Paznen 4 Merasuibl u ux coequnenusi (16 1)

42

ITonoxenue METAJLIIOB B
[lepuonnueckoi cucTeMe, CTPOCHHE
AQTOMOB M KPUCTAJJIOB

§ 28, ynp 6,7

43

OOmHe XMMHYECKHe CBOMCTBa
METaJIJIOB
VPOK 3KCKYpCus

Bupmyanvnaa
9KCKYpCUs Ha
npeonpusmus
Tomenu u
Tromenckou obnacmu

§ 29, yrp 4,5,6

44

OO6111ast XapakTepucTUKa
I1€JI0YHBIX METAJIOB

§ 30, ynp 1,3,4

45

OO61mas xapakTepucTuKa
HICJIOYHBIX METAJIJIOB

§ 30, ynp 1,3,4

46

OO6111ast XapakTepuCTHKa
MICJIOYHO3EMCEIBbHBIX
METaJIOB

§ 31, ynp Sa

47

OO61as xapakTepucTuKa
HICJIOYHO3EMEIBbHBIX

buoecennas pons
Kanbyus, Hampus,

§ 31, yp.56,6




METaJIJIOB Kanus, Xaiopa ois
socnumatue OepeHCHO2o ocumeneu Tromenu u
OMHOWEHUSL K CB0EM) 300P0BbIO Tromenckou obracmu
48 JKécTkocTh BOJIBI M CITOCOOBI €€ § 32, ymp 5,6
yCTpaHEeHHs
49 ILp.Ne 6. «Ilonyuenue scecmrot PK Buowi Ctp. 166
8000l U CNOCOOBL €€ YCMPAaHeHUs» JHrcecmrocmu 800bl
MecmHoz20
NpPOACUBAHUS,
cnocoowl
YCMpaHeHus
JHceCmKoCcmu
50 AJIFOMUHUH U €r0 COCIMHEHUS Hcnonvzosanue § 33, ynp 4,5
anmomurus 6 Tromenu
u Tromenckoii
obnacmu
51 DKeneso § 34, ynp 4,5
52 CoenuHeHNs XKee3a Memannypeuueckas § 34, ymp 6,7,8,9
socnumaHnue 6epescHo20 OMHOUEHUS NPOMBIULIEHHOCMb 8
K c8oemy 300pP06bI0 Tromenckou obracmu
53 [1p. Ne 7 «Pewenue Crp. 177
DKCNEepUMEeHMAlbHBIX 3a0ay No meme
«Memannvi»
54 Koppo3uss MeTajuloB U CHOCOOBI § 35, ynp 4,5
B3aIlMTHI OT HEE
55 Mertannsl B ipupoae. [lonsatue o § 36, ymip 3, 4
METaJUTyprun
56 O0600111eH1Ee 3HAHUI TTO TeMe [ToBTOpuUTH 4 r1aBy
«MeTtassl»
57 KonmponvHnas pabom 4 no meme §28-38, ynpy
«Memannvi»
Pa3znen 5. Xumus u okpy:xamomas cpeaa (2 4)
58 ‘ ‘ P(HMquCKaﬂ OpraHu3alus IJIaHEeThI ] § 37, ynp 5,6




Semutst
59 Oxpana § 38, ynp 1,2,3
OKpYKarolleu cpeibl OT
XUMHUYECKOTO 3arpsi3HEHUS
Pazjnen 6. O60011eHre 3HAHMIT 10 XMMHH 32 KyPC OCHOBHOM mK0JIbI. [ToaroroBka k OCHOBHOMY rocyaapcrBeHHomy 3k3ameny OI'J) 10 u
60 BemmecTBa § 39, OK ynp 1,2,3
61 BemecrtBa § 39, OK
62 XUMHUYECKUE PEeaKITuU § 40, OK
63 (OCHOBEI § 41, OK ynp .4,5,6
HEOPraHUYECKOMN
XUMHH
64 OCHOBBI §41,0Kynp .78
HEOpPraHMYECKO
XUMHH
65-66 [ToBTOpeHUE 1 00OOIICHHUE 11O TEME. KUM,
[ToaroroBka K KOHTPOJIBHOM padboTe
67 Koumponvnas pabomaNes Tect KUM
«Hmozosas no Kypcy 0CHOBHOU
WKOTBLY
68 AHaJIN3 KOHTPOJIBbHOM paboOTHI.
[TonBeneHue UTOroOB roja.




