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Paboyasi nporpaMma no XumMuu
8-9 kJjacc
(2 yaca B HefeJ110, 68 yacoB 3a roja, 136 yacos 3a aBa rojaa)

TIlosicHUTEIBLHASA 3aIIMCKA.

PaGouas nmporpamma no XUMHH Jjisi OCHOBHOM IIKOJIBI COCTABJICHA Ha OCHOBE
DyHIAMEHTATBHOTO SJIpa coep Kanms 001ero oopazoBanus u TpeOoBaHUi K pe3ynbTaTaM
OCHOBHOT0 00111eT0 00pa3oBaHus, MpeACcTaBIeHHBIX B DelepalbHbIM FOCYAapCTBEHHOM
o0pa3oBaTeNnbHOM CTaHAapTe 00IIero 00pa3oBaHus BTOPOTo MoKojeHus. B Hell yunTsiBatoTCs
OCHOBHBIE UJICH MTOJIOKEHHS TPOTPaMMBbI pa3BUTHs U (POPMHUPOBAHUS YHUBEPCATBHBIX yUeOHBIX
JEUCTBHI JIJIs1 OCHOBHOTO 00IIIero 00pa3oBaHUs

XuMUsI, KaK OJJHa W3 OCHOBOIIOJATAONINX O0JIACTEH €CTECTBO3HAHUS, SIBISICTCS HEOThEMIIEMOU
4acTbi0 00pa30BaHUs IIKOJBHUKOB. KaxIbIil 4eloBeK >KMBET B MHPE BEILIECTB, MOITOMY OH
JOJI’KEH HUMETh OCHOBBI Q)YHHaMCHTaHI)HBIX 3HaHUHA [0 XUMHUH (XI/IMI/I'-ICCKEUI CHMBOJIMKA,
XUMHNYECCKHUEC IIOHATHA, (baKTI)I, OCHOBHbBIC 3aKOHBI U TeOpI/II/I), ITO3BOJIAOIINUEC BI)Ipa6OTaTI>
MPEJICTAaBJICHUSI O COCTaBE BEIIECTB, WX CTPOCHUM, NPEBPAIICHUAX, MPAKTHYECKOM
WCIIOJIb30BAaHUH, & TaKKe 00 ONMACHOCTH, KOTOPYIO OHH MOTYT IpPEIACTaBJIsATh. M3yuas xummuto,

yqamuecs Y3HAaOT O MaTCpHUaAJIbHOM €JMHCTBE BCCX BCHICCTB OKPYKAKOILICTO MHUPA,

OOyCIIOBJICHHOCTH CBOWCTB BELIECTB MX COCTaBOM M CTPOCHHMEM, II03HABAEMOCTU U
MIPEACKAa3yeMOCTH XMMHUYECKUX SIBICHUH. [3ydeHHe CBOMCTB BEIIECTB M HX MNPEBpPALCHUN
CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO MBIIUIEHUS, a NpaKTHYeckas pabdoTa C BeleCTBaMHU
(JtabopaTopHBIE OMBITHI) — TPYAOITIOOUIO0, aKKYpPaTHOCTU W cobpanHocTu. Ha mpumepe xumuu
y4aluecs: MOJay4yaroT MPEJCTaBICHUs] O METOJaX MO3HAHUS, XapaKTepPHBIX JJIsi €CTECTBEHHBIX
HayK (3KCIIEPUMEHTAIILHOM U TEOPETHUECKOM).

Pabouas nporpamma yuebHOro Kypca no xumuu s 8-9 knacca pazpaborana Ha ocHoBe PI'OC
BTOPOTO TTOKOJICHHS, HAa 0a3e MporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus MO XUMHH (0a30BBIiA
ypoBeHb) u aBTopckoil mporpammel O.C.I'abpuensina, A.B.Kynmooii [Iporpamma ocHOBHOTO
ob1iero oopazoBanus 1Mo xumuu. 8-9 kiaccel. M: [Ipoda, 2012r.

HanHas porpaMMa KOHKDETH3UPYET COJep)KaHHWe CTaHaapTra, MAaér

pacnpeaciiCcHue y‘-Ie6HBIX 4JaCoB IIO pasaciiaM Kypca, NOCICAOBATCIbHOCTD

HU3YyUYCHUSA TEM U pa3aciioB C y‘-IéTOM MCKIPECIMETHBIX U ITPEAMETHBIX CB$[3CI\/'I,
JIOTUKHU y4eOHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH yUaluxcs

Conepmanne MMporpaMmMbl HANMPaBJI€HO HA OCBOCHUEC YHaAIlIUMUCH 3HaHPII>'I,

YMEHU 1 HaBBIKOB Ha 0230BOM YpOBHE, UTO COOTBETCTBYeT OOpa3oBaTebHON MTporpaMmme



JIUIIesl.
Mean

* OCBOCHHE BaKHEHIINX 3HAHUN 00 OCHOBHBIX ITOHSATHSIX U 3aKOHAX XMMHUH,

XUMHUYECKON CUMBOJIMKE;

* OBIQJCHHEC YMCHUSMH HAOMIOJATh XUMHYECKHE SIBICHUS, MPOBOJUTh XUMHUYCCKHMA

OKCIICPUMCHT, ITPOHU3BOJUTE PaCyYC€Thl HA OCHOBE XHMMHNYCCKUX (l)OpMy.]'I BCIIECCTB U ypaBHCHPII;'I

XHUMHUYCCKUX peaKHHﬁ;

¢ Pa3BHUTHE IIO3HABATCIBHBIX HHTEPCCOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
IMPOBCACHUA XHUMHYCCKOI'O OSKCICPUMCHTA, CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I${ 3HAaHUM B

COOTBCTCTBHUH C BO3ZHHKAIOIIMMH XU3HCHHBIMHU HOTpC6HOCT$IMI/I;

¢ BOCIIMTAaHHUC OTHOLICHHA K XHMMHHU KaK K OJHOMY U3 (I)YH,I[aMeHTaHBHHX KOMIIOHCHTOB

€CTCCTBO3HAHUS U IJICMCHTY 06HlequOBequKOﬁ KYJbTYPBI;

¢ MNPHUMCHCHUC MMOJTYUCHHBIX 3HAHUHN U YMeHI/Iﬁ JJIA 0€30I1aCHOTO HMCII0JIb30BaHuUs BCIICCTB U

MaTepuasoB B OBITY, CETLCKOM XO0341CTBE U Ha IPOU3BOJICTBE,
peleHusl MPaKTUYECKUX 33134 B IOBCETHEBHOM JKU3HHU, PEAYNPEKICHUS SABICHUH,
HAHOCSIIUX BPE] 3J0POBbIO UEIOBEKA U OKpYXaroUlel cpere.
3apaum:
1.CpopmupoBaTh 3HaHNE OCHOBHBIX MOHATUHN U 3aKOHOB XUMHUH;
2.BocnuThiBaTh 00111€YEI0BEYECKYIO KYIbTYPY;
3. Yuutp Hab01aTh, IPUMEHSTH MOTYUYEHHbBIE 3HAHUS Ha TPAKTUKE.
JIMYHOCTHBIMHU pe3yJbTaTaMM H3YydeHHUs Ipenmera «Xumus» B 8-9 kiacce
SABJIAIOTCS CIENYIOLINE YMEHUS:

L4 OCO3HAaBaTb CAWMHCTBO MW MNECJIOCTHOCTH OKPYXKAOWICTro Mupa,
Ha OCHOBC BO3MO>KHOCTHU €ro II03HaBaCMOCTH

L IOCTCIICHHO BBICTPANBATH COOCTBEHHOE OEJIOCTHOSC MUPOBO33PCHUC!
OCO3HaBaTb l'IOTpe6HOCTL 1 T'OTOBHOCTDH K CaM006p330BaHI/IIO, B TOM YHCJIC
M B paMKax CaMOCTOSITEILHOI JACATCIIBHOCTHU BHC IIKOJIBI,

L4 OICHUBATH KU3HCHHBIC CUTyallUU C TOYKHU 3PCHUA 0e30I1acHOro O6p8.38. JKHN3HHU U

COXpAaHCHUA 310POBbA;
L4 OLIEHUBATh SKOJIOTUISCKUI pUcCK B3aMMOOTHOIIICHUH YelIOBeKa U pupoAbl.

L CbOpMI/IpOBaTL OKOJOTHYECKOEC MBIINIJICHUEC! YMCHUC OLICHUBATh CBOIO
ACATCIIBHOCTD U MOCTYIKHU APYTHUX J'IIOI[GI‘/’I C TOYKHU 3pCHHUA COXPAaHCHHUA Oprxcanmeﬁ

Cpebl - rapaHTa )KM3HU U 0JIAroTnoJTydus Jroiel Ha 3emiie.



MeTtanpeaMeTHBIMH pesyibTaTaMH M3y4eHHs Kypca «XHUMHS» SBISETCA

(dbopmupoBaHKEe YHUBEPCANbHBIX yueOHbIX aeiictuil (Y'Y ).

Pervastusubie YYJI:

®  CaMOCTOSTEJIIBHO OOHApyXuBaTh H (OPMYJIUPOBaTh y4eOHYHO Mpolemy,

OIIPECACIIATh LCIIb yLIC6HOI71 JACATCIIBHOCTH,

L4 BBIJIBUI'aTb BCPCHUHU PCHICHUA HpO6J’ICMBI, 0CO3HaBaTh KOHCYHLIN pe3yiibTar,

BBIOMpATh U3 MPEUIOKEHHBIX U UCKATh CAMOCTOSITEIILHO CPEICTBA JOCTHIKCHHUS 11ETIH;
®  COCTaBJIATH (MHIUBUIYATbHO WM B IPYIIIE) IUIaH PEIICHUS TPOOIIEMBI;

e  paboras 1O TUTaHY, CBEPATh CBOW JICHCTBUS C IEJIBIO W, NMPU HEOOXOJUMOCTH,

UCTIPABJISITh OIITUOKH CaMOCTOSITEIIBHO;

e B JMAJOre C YYUTEJIEM COBEPIICHCTBOBATH CaMOCTOSITEIBHO BhIPAOOTAHHBIC
KPUTEPHUH OIICHKH.

e  OOHapyxuBaeT U (HOpMyIuUpyeT ydeOHYIO TpoOieMy MOA PYKOBOJCTBOM
YYUTENA.

e CraBuT LIeIb JIEATCILHOCTH Ha OCHOBE IIOCTaBJIICHHOMU HpO6HeMI)I n
npeajiaract HECKOJIbKO cIoco0oB ¢e JOCTHIXCHHA.

® CaMOCTOATCIbHO AHAJIU3UPYET YCIOBHUA JOCTHXKCHUA LIECJIN HAa OCHOBC yqéTa
BBIJICJIICHHBIX YUUTCIIEM OPUCHTHPOB JIEHCTBHUS B HOBOM y‘Ie6HOM MaTepHraJic.

. IJITAHUPYET PECYPCHI ISl JOCTHKEHHUS LIEIIH.

L4 Ha3zwiBaet TPYAHOCTHU, C KOTOPBIMHU CTOJIKHYJICA IIpU PCIICHHUU 3aaa4du, U
npeajaract nyT ux HPCOJ_'[OJ'IGHI/ISI/ n30eraHus B JaIbHEHIIIEH TeITEIbHOCTH.

L4 Ha3zsiBaet TPYAHOCTHU, C KOTOPBIMHU CTOJIKHYJICA IIpU PEIICHHUU 3aaa4du, U
npeajaract nmyT ux HPCOI[OJ'IGHI/ISI/ n30eraHus B ﬂanLHeﬁmeﬁ JACATCIIbHOCTH.

BI)IHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

L CaMOCTOATECIIbHO CTaBUTh HOBBIC y‘-Ie6HI)Ie eI U 3aJa4u.
L4 CaMOoCTOSTEIIFHO CTPOUTH )KU3HCHHBIC IIJIAHBI BO BpeMeHHOﬁ MEPCICKTUBCE.
L4 IIpU TIAaHUPOBAHUHN JOCTUKCHHUA ueneﬁ CaMOCTOATCJIIBHO U a/ICKBATHO YYUTHLIBATH

YCJIOBUA U CPCACTBA UX NOCTHIKCHUS.

° BBIACIIATh AJIBTCPHATUBHBIC CITOCOOBI JOCTHIKCHHUA LCIN U BBI6I/IpaTI) HauOoJee

3¢ deKkTUBHBIN c10co0.

L4 aICKBATHO OIICHHMBATH CBOM BO3MOXKHOCTU JAOCTHMXXCHUA IICIN OHpeﬂeHéHHOﬁ

CJIO’KHOCTHU B Pa3JIMYHBIX C(I)ean CaMOCTOSTEIbHOM ACATCIIBHOCTH.



IHo3HaBaTeanHbIe YY/I:

. AHAIM3UPOBAThH, CPABHUBATH, KIACCUPUIIUPOBATL U 00001aTh (PAKTHI U SIBICHHUS.

BreIsBAATE IMPUYUHBI U CIICACTBUS IIPOCTHIX SIBIICHUM.

J OCYIIECTBIISITh ~ CPAaBHEHHE, KJIACCU(UKAIMIO, CAMOCTOSITEIIBHO  BBIOMpAS
OCHOBAHMS U KPUTEPUH JIJIsl YKA3aHHBIX JIOTHUYECKUX OIepaluii;

L4 CTPOUTH JIOTHUYECKOE PACCYXKICHHUE, BKIHOYAIOIICEC YCTAHOBJIICHHEC IIPHUYUHHO-

CJIIEACTBEHHEBIX CBA3EH.

. CO3/1aBaTh CXEMAaTHYECKHE MOJICIIN C BBIACICHHEM CYIIIECTBEHHBIX XapaKTEPUCTHK
00BEKTA.

o COCTaBIISITh TE3UCHI, PA3IMYHBIC BUJIBI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).
o peoOpa3oBbIBaTh MHPOPMAIMIO U3 OJHOTO BHJA B JIPYrou

(Tabnuily B TEKCT U TIp.).

J YMETh OMPEIETATH BO3MOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEACHUH,

MIPOU3BOJUTH MOUCK HH(POpPMAINK, aHAIU3HPOBATh U OLICHUBATH €&

JIOCTOBEPHOCT.

o OCYILECTBIISICT PACIIMPEHHBIM MOMCK MH(POPMAIIMN C MCIIOJIB30BaHUEM PECYpPCOB
6ubnuorek u MHTepHeTa.

. CuutpiBaeT uH(pOpPMALIMIO, TMPEICTAaBICHHYI0O C HCIOJb30BAaHHEM paHee

HCHU3BCCTHBIX 3HAKOB (CI/IMBOJ'IOB) Ipru HaJIWIUHU HCTOYHHKA, COACPKAIICTO HUX

TOJIKOBAHHE.
o Co3naer MOAEIHN U CXEMBI AJIS PEIICHUs 3a/1a4.
o [TepeBoUT CHOXKHYIO IO cOCTaBy HH(OpPMAIU0 U3 TpapUyuecKoro WM

CHUMBOJIBHOTO IMPEACTABIICHUA B TCKCT U HaO60p0T.

L4 YcTaHaBiIMBaeT B3aMMOCBS3b OMNHCAHHBIX B TEKCTE CO6BITPII>1, SIBJIGHI/II\/'I,
IMpoLECCOB.

L4 Y‘-IaCTByCT B IIPOCKTHO- HCCIIeA0BaTEIbCKOM 1€ TEILHOCTH.

L4 IIpOBOAUT Ha6n}011eH1/1e 1 OKCIICPUMEHT IO PYKOBOJACTBOM YUUTCIIA.

OCYIIECTBIISIET BBIOOp Hamboee 3 (HEeKTHBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTHU

OT KOHKPETHBIX yCIIOBUU;

. JIaeT ONPEIEIICHNE TOHITHSIM.
o YCTaHABIIMBAET IPUUYUHHO-CJIEICTBEHHBIE CBSI3U.
0000I11aeT MOHATHSA — OCYLIECTBISIET JIOTMYECKYIO OIEpalHuIo Iepexoaa OT BHIOBBIX

IIPHU3HAKOB K POAOBOMY IIOHATHIO, OT IOHATHA C MCHBIIUM 00BEMOM K IOHSITHIO C OOJIBIINM
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00BEMOM;
® OCYIIECTBIISICT CPABHEHHUE, CEPUAIUIO M KJIACCH(DHUKALINIO, CAMOCTOSTEILHO

BbIOMpPAst OCHOBAHUS U KPUTEPUU /ISl YKA3aHHBIX JIOTHUECKUX OTEepaLnii.

CTPOUTDH KJIaCCI/I(I)I/IKaHI/IIO Ha OCHOBC JUXOTOMHNYCCKOT'O ACIICHUA (Ha OCHOBE OTpI/IHaHI/IH)
CTPOUTH JIOTMYCCKOC PACCYKICHUC, BKIIHOYAIOMICC YCTAHOBJIICHUC MPUYUHHO-

CICACTBECHHBIX CBH3CI>1;
00BSACHSCT SABJICHHUSA, IPOLECChI, CBA3U U OTHOLICHU A, BBISIBIIICMBIC B XOC
HUCCICOOBaHUA,
00BsICHSIET SABJICHUS, IIPOLECCChI, CBA3U U OTHOUICHMS, BBISABIIAICMBIC B XO/IC
HUCCICOOBaHUAI,

3HaeT OCHOBBI 03HAKOMUTEILHOTO YTCHUA,

3HaeT OCHOBEI YCBaAnBaArOUICTO YTCHUA

YMeer CTpyKTypupOBaTh TEKCTHI

(BBLIEIISAET TJIABHOE U BTOPOCTENEHHOE, IJIaBHYIO UJICI0 TEKCTA, BBICTPAUBAET
MOCJIEIOBATEIFHOCTD ONMCHIBAEMBIX COOBITHIA)
. CTaBUTh NPOOJIEMY, apryMEHTHPOBATh €€ aKTyaJlbHOCTb.
. CaMOCTOATEJIHO IIPOBOJIUTH UCCIIEA0BAHUE HA OCHOBE IPUMEHEHHSI METOI0B

HaAOJIOICHUS ¥ SKCTICPUMEHTA,;

KomMvyHnukarusubie YVYJI:

CaMOCTOSITEIbHO OpPraHW30BBIBATh y4eOHOE B3aWMOJICUCTBHE B TIPYIIIE
(ompenenaTh 00IIKe 1eH, pacpeessTh POJIH, TOTOBAPHBATLCS APYT C APYTOM U
T.0.).

L4 CO6HIO,Z[8.€T HOPMBI HY6J'II/I‘{HOI7I peyuu U pEerilaMCHT B MOHOJIOTC U TUCKYCCHU.

L4 HOJ'IB3yeTC$I aJICKBATHBIMHA pPCYCBLIMU KJINIIC B MOHOJIOTC (HY6HI/I‘IHOM

BBICTYIUIEHUH), IUAJIOTe, TUCKYCCHH.

e (opMmynupyeT COOCTBEHHOE€ MHEHHE H TTO3HIINIO, ApTyMEHTUPYET UX.

e KoopauHUpyeT CBOK MO3ULUIO C IMO3HIMSIMHU IMAPTHEPOB B COTPYAHHUYECTBE IIPHU

BBIPa0OTKE 001IIETO.

® YyCTaHaBJIMBACT M CPaBHUBACT pa3HbBIC TOYKHW 3pPCHUA, MNPCKIAC YEM IIPHUHUMATH

peUiCHus 1 ACJ1aTb BBI60p.

¢ CHOPHUT U OTCTAMBACT CBOIO MO3UIHIO HE Bpa)K,[[eGHBIM JJIsA OIIIIOHCHTOB 06pa30M.

® OCYLICCTBIIACT B3aWMHBII KOHTPOJIb U OKa3bIBACT B COTPYAHHUUYCCTBEC HGO6XO}1I/IMy}O

B3aMOIIOMOIIb.

® OpraHu30OBBIBACT U IUIAHUPYET y4eOHOE COTPYIHHYECTBO C  yUYHUTEIEM

CBEpCTHHKAMM;  ONpPEACNATh ILend W (QYHKUUHM  YyJaCTHHUKOB,  CIIOCOOBI
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B3aMMOJICHCTBUS; TJIAHUPOBATH OOIITHE CIIOCOOBI PaOOTHI;.

e yMmeeT paboTaTh B TpPYyNIE — YCTAaHABIUBACT pabodyHMe OTHOMICHUS, IPPEKTUBHO
COTPYAHMYAET U CIIOCOOCTBYET MPOAYKTUBHOW KOOIIEPALMHU; HHTEIPUPYETCS B TPYIITY
CBEpPCTHHKOB M CTPOHMT TPOJYKTUBHOE B3aUMOJCHCTBHE CO CBEPCTHUKAMH U
B3POCIIBIMH.

YUUTBIBATH PA3HBIC MHCHUA U MHTCPCCHI U
000CHOBBIBaTh COOCTBEHHYIO MO3UITHUIO;

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCH:

OPOJAYKTUBHO paspeliath KOH(IUKTHI Ha OCHOBE Yy4y€Ta HMHTEPECOB U MO3ULHUN BCEX

YYaCTHHUKOB, ITOMCKA U OLICHKHU AJIbTCPHATUBHBIX crmoco0oB paspCiCHu-d KOH(i)JII/IKTOB;

AOTrOBapuUBATLHCA U NPUXOAUTH K O6HI€My PEUICHUIO B COBMECTHOM ACATCIIbHOCTH, B TOM 4YHCJIIC B
CHUTYaIlM CTOJIKHOBEHUS HHTEPECOB;

Opatb Ha ce0s1 MHUIIMATHBY B OPTaHU3alMU COBMECTHOTO JCHCTBHUS (I€I0BOE JIUIEPCTBO);

BJIaZICTh MOHOJIOTMYECKOW W JMalIOTHYecKod (OpMaMu pedd B COOTBETCTBUU C
rpaMMaTHYeCKUMH U CHHTAKCUYECKUMH HOPMaMH POIHOTO S3bIKa;

CIIEIOBaTh  MOPAJIBHO-3THYECKHMM M IICUXOJIOTHYECKMM TPHHIMIAM  OOIIEHHS |
COTPYJHHYECTBA Ha OCHOBE YBa)KUTEJIHHOTO OTHOLICHUS K MapTHEpaM, BHUMAHUS K JIMYHOCTH
JPYyroro, aJeKBaTHOIO MEXJIUYHOCTHOTO BOCHPHATHUS, TOTOBHOCTU aJIeKBaTHO pearupoBaTh Ha
HYXIbI IPYIruXx, B 4aCTHOCTHU OKa3bIBaTh NOMOIIbL U SMOLIMOHAJIBHYIO IMOAACPIKKY napTHépaM B

MpoLIecCce TOCTHKEHUS OOIIeH 1€ COBMECTHOU JeSITENIbHOCTH;

Hpe)lMeTHbIMI/I pe3yJdbTaTaMi HU3Y4YCHUA NPEAMETA ABIAIOTCA CICAYIOMIUEC

YMCHUA:

® OCO3HaHHC POJIM BCUICCTB:

ONPEIENATh POJIb PA3IMYHBIX BELIECTB B IPUPOJIE U TEXHUKE;

OOBSCHSITH POJIb BEIIECTB B UX KPYrOBOPOTE.

® PpPaCCMOTPCHUC XUMHNYCCKUX IMPOLECCCOB:

MIPUBOJUTH IPUMEPBI XUMUYECKHUX IPOLECCOB B IPUPOJIE;

HaxXOoJUThb YCPThI, CBUACTCIBbCTBYIONIUC 00 O6HII/IX MMPpU3HAKaX XUMHUYCCKUX MPOUCCCOB U

HX pa3jinuuiax.



® JCHOJH30BaHME XMMHYCCKNX 3HAHHUI B 6BITy1
— OOBSICHITDH 3HAYCHUE BC€IICCTB B XXN3HU U XO3SICTBE YEIOBEKA.

e OOBICHATH MHDP C TOYKU 3PpCHUA XUMUMU:
— INCPCHUCIIATb OTIIMYUTCIIbHBIC CBOMCTBA XUMHUYECKUX BCIICCTB,

— pas3indaTb OCHOBHBIC XUMHWYCCKHEC ITPOUCCCHI;
- OHpeacIsATb OCHOBHBIC KJIACChl HCOPIraHUYCCKUX BCIICCTB,

- IOHUMATb CMbICII XUMHWYCCKHUX TCPMUHOB.

® OBJIaJICHUE OCHOBAMU METOOB II03HAHM, XapAKTEPHBIX [UIs1 €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMHUECKON HayKu (HaOJ0ieHUE, CPaBHEHHE,

OKCIICPUMCHT, I/I3MepeHI/Ie) M UX POJIb B IO3HAHWUU IIPUPOLI;
- IPOBOAUTDb XUMHUYCCKUC OIBIThI U OKCIICPUMCHTBI 1 OOBSACHATH UX PE3YJIbTAThI.

¢ YMCHHC OLUCHUBATH ITIOBCACHUC YCIIOBCKA C TOYKHU 3PCHUA XHUMHYCCKOH
0€3011aCHOCTH 10 OTHOIIEHUIO K YCJIOBCKY U IIPUPOJC:

- HCII0JIb30BaTh 3HAHUS XUMHH IIPU COOJIIOIEHNH TIPABUJI UCTIOIb30BaHUS ObITOBBIX
XUMHUYECKUX IIPENapaToB;

— pa3jin4yaThb OMAaCHBIC U Oe30macHbIe BCIICCTBA.

Pabouas mporpamMMa mocTpoeHa Ha OCHOBE KOHIICHTPHUYECKOTO MOAXOAA. DTO JIOCTHTaeTCs
MyTEM BBIYJICHCHHA }IH}IaKTHqGCKOﬁ CANHUIBbI — XHUMHUYCCKOI'0O JJIECMCHTA - U )IaJ'IBHeﬁHIeM
YCIOXXKHCHUHU MW PpaCHIMpCHUH €C. 37CChb TAaKOBBIMH BBICTYNAIOT (bOpMI)I CYHICCTBOBAHUA
(cBOOOIHBIE aTOMBI, MIPOCTHIE M CIIOKHBIE BEIIecTBa). B mporpamme yuuThIBae€TCS peanu3alius
MEXIPEIMETHBIX CBs3el ¢ KypcoMm ¢usuku (7 kiacc) u O6monoruu (6-7 Kiaccel), TIE JaeTCs
3HAKOMCTBO C CTPOCHHEM aTroMa, XMMHYECKOW OpraHu3amuell KIETKH W IpoleccaMu oOMeHa
BEIIIECTB.

OcHoBHOM ¢GopMoOii opraHu3anum y4eOHOro mpouecca SBIsSETCS KIACCHO-

ypouHas cucTtemMa. B KkadecTBe JONMOMHUTENBHBIX (OpM oOpraHuzanuud 00pa30BaTENLHOTO
npoliecca UCHOIb3YeTCsl CUCTeMa KOHCYJIbTAMOHHON MOAJNCPKKH, MHIUBUAYATbHBIX 3aHATHIA,
camocTosiTeNlbHasT paboTa ydaluxcs C HCIOJB30BAaHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHIA.

[Tpeobnanaromeit dhopmoii KOHTPOJISI  BBICTYMAIOT TMHChMEHHBINA
(camocTOATEIbHBIE U KOHTPOJIbHBIE pabOThI) U YCTHBIN orpoc (cobecenoBaHue),

TECTUPOBAHUC.



TpeGoBanus K YPOBHIO IOATOTOBKHM yyamuxcs 8-9 kiacca

B pe3yjabTare U3y4eHUsl XUMHUH YYCHHUK JOIZKCH

3HATh / IOHUMAThH

® XUMUYUECKYIO CUMBO0IUKY:. 3HAKH XUMHYCCKUX IJICMCHTOB, (bOpMy.TIBI XUMHNYCCKHUX
BCIICCTB U YPABHCHUA XUMHWYCCKUX peaKHHﬁ;

o gajdicHelwue XuMuiecKkue NOHAMUSA. XUMUYCCKUI JJIEMEHT, aToM, MOJICKYIa,
OTHOCHUTCIIbHBIC aTOMHAs M MOJICKYJIIpHAas MAacChl, HOH, XMMHYECKas CBs3b, BEINECTBO,
KJIacCU(UKAIlMsl BEIIECTB, MOJIb, MOJIIPHAS Macca, MOJSPHBIA O00BEM, XHUMHYECKas
peakius, KiIacCU(pUKALUSA PEaKlni, SJICKTPOJUT W HEIICKTPOJIUT, IJICKTPOJUTHYCCKAS
JIACCOLMAIMSI, OKUCIIUTEIb U BOCCTAHOBUTEIIb, OKMCIICHHE U BOCCTAHOBJICHUE;

® OCHOB6HbIC 3AKOHbBlL XUumuu:. COXpaHCHHUA MACChbl BCIICCTB, IMOCTOAHCTBA COCTaBa,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKO0H,

yMeTh
* Ha3bl6amb: XUMUYECKHUE FJIEMEHTHI, COEIMHEHUS U3YUYEHHBIX KIJIACCOB;

* 00vACHAMb: GU3NUECKUN CMBICII aTOMHOTO (IIOPSIKOBOTO) HOMEpPa XUMHUYECKOTO
JJIEMEHTa, HOMEPOB TPYNIBl M IEPHUOAA, K KOTOPBIM D3JEMEHT MPUHAIICKUT B
nepuonnueckor cucreme J[[.M. MengeneeBa; 3aKOHOMEPHOCTHM HW3MEHEHMS CBOMCTB
JJIEMEHTOB B IIpeleiax MalblX I[EPUONOB M IJIaBHBIX IOATPYIIN; CYIIHOCTb pPEaKLui
HMOHHOTO 0OMEHa;

* Xapakmepu306amyp: XUMHUYECKUE IIIEMEHTHl (0T BOJAOpOJA 10 KaJlbLusl) Ha
OCHOBE HX IOJIOKEHUs B rnepuoaunyeckoi cucreme [I.M.MenneneeBa u ocoOeHHOCTEH
CTPOEHHMSI MX aTOMOB; CBSI3b MEXJAY COCTaBOM, CTPOCHMEM U CBOMCTBaMH BEIECTB;
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX BEILECTB;

e onpedenamp: COCTaB BEIIECTB MO UX (hopMyiaMm, MPUHAJICKHOCTh BELIECTB K
ONpEACIEHHOMY KJIACCy COEOUHEHMM, THUIIBI XMMHYECKUX PEAKIHM, BAJIEHTHOCTb H
CTENEeHb OKUCJIEHMS JJIEMEHTa B COEJAMHEHHUSX, TUIl XUMUYECKOW CBA3M B COEIMHEHUSIX,
BO3MOXKHOCTb NPOTEKAHMsI PEaKIMii HOHHOTO 0OMeHa;

e cocmaenamy. (GOpPMYyNbl HEOPraHUYECKUX COCIMHEHHH H3YyYEHHBIX KIJIACCOB;
CXeMbl CTpPOEHHUsI aTroMoB IepBbIXx 20 3JIEMEHTOB MNEPUOAMYECKONM  CHCTEMBI
JA..MenzeneeBa; ypaBHEHUS! XUMUYECKUX PEAKIINM;

e oOpawambCcAC XUMUUECKON MOCYI0M 1 1abOpaTOpHBIM 000PYIOBaHUEM;

® pAcno3naéamv ONBIMHLIM Hymem: PACTBOPbI KUCIOT M ILENOYEH, XJIOpUA-,
cynbdar-, kKapOOHAT-UOHBI,

® GBIYUCAAMD: MACCOBYIO JOJII0 XMMUYECKOTO JIEMEHTa 110 (GOpMyJIe COENHEHNS;

MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPE; KOJIMYCCTBO BCIICCTBA, 00beM MU Maccy I1o
KOJIMYCCTBY BCUICCTBA, 06’beMy HJIN MacCCC pCarcHTOB WX NPOAYKTOB pCAKIUHU;

HCHOJIB30BaATH npnoﬁpeTeHHme 3HAHUA M YMECHHUSA B npaKanecxoifl ACHATECJIbHOCTH U
HOBCGI[HeBHOﬁ KU3HHU 1JIA:

e (0e30macHoOro O6paH.ICHI/I}I C BCHICCTBAMHU U MaTCpHalaMU;
® DJKOJIOTUYCCKU I'PAaMOTHOTO IMOBCICHUA B OKPY)KaIOH_ICﬁ cpeac;

e OICHKU BIUSHHUS XHMHUYECKOTO 3arps3HEHUS OKpPYXKAIOIIeH Cpellbl Ha OPraHUu3M
YEIIOBEKa;

® KPUTHYECKOH OLIEHKH MH(OPMAIIUU O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;
IIPUTOTOBJICHUS PACTBOPOB 33IaHHON KOHLICHTpaLuU
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KpI/ITele/l OLCHUBAHUSA YCTHBIX OTBE€TOB U IIMCbMECHHBIX paﬁoT o XMMHH.

Pe3y.]'II>TaTI)I o6yqu1/I;1 XUMHUHU OOJIDKHBI COOTBETCTBOBATH 06H_[I/IM 3agadyaM mnpeamMera u
Tpe6OBaHI/I${M K €ro YCBOCHHUIO.

Pesynbratel oOyueHuss OLEHUBAIOTCA MO0 NATHOAaUIbHOM cucteme. llpu  onenke
YUUTBHIBAIOTCS CIIEAYIONME KaYeCTBEHHbIE TTOKa3aTeNId OTBETOB:

* r1yOrHA (COOTBETCTBUE M3YYCHHBIM TEOPETHUCCKUM 000OIICHUM);

*OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B TpOrpaMMe YMEHHUSM TPUMEHSTh
MOJTYYCHHYIO HH(GOPMAITHIO);

*II0JTHOTA (COOTBETCTBUE 00BEMY MTPOrPaMMBI B HH(DOPMAIIHH YISOHUKA).

[Ipn omeHKe yYWUTHIBAIOTCA YHUCIO M XapakTep OIIMOOK (CyIIECTBEHHbIE WU
HECYLIECTBEHHBIE).

Cy1iecTBeHHbIE OIMOKHU CBSI3aHbl ¢ HEJOCTATOUYHOM TITyOMHOM M OCO3HAHHOCTBIO OTBETa
(HarpuMmep, yYEHUK HEIPABWIBHO YKa3aJl OCHOBHBIE IPU3HAKU ITOHATHH, SBJIEHUHN, XapaKTEpHbIE
CBOICTBA BEIIECTB, HENPABWIBHO C(HOPMYIHPOBAI 3aKOH, TMPABWIO U T.JA. WIH YYCHUK HE CMOT
IPUMEHUTh TEOPETUYECKUE 3HAHUS JUIsl OOBSCHEHUS U MpEACKa3aHUs SBJIECHUH, yCTaHOBJIEHUU
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H, CpaBHEHUS M KJaccu(pUKaLWK SIBICHUH U T. I1.).

HecymiecTBeHHbIe OIIMOKK ONPEENAIOTCS HEMOJIHOTON OTBETA (HAapUMeEp, YIYIIEHUE U3
BUJIa KaKOT0-TMO0 HEXapaKTEpHOIo (akTa Mpu ONMUCAHUM BElLIECTBa, mpouecca). K HUM MoxHO
OTHECTU OTOBOPKH, OIHUCKH, OMYIICHHbIE 10 HEBHUMATEJILHOCTH (HampuMep, Ha J1Ba U Ooiee
YpaBHEHMI peakiuii B MOJHOM MOHHOM BHJIE JIOMYIIEHA OJHa OIMOKa B 0003HAUYCHUM 3apsijaa
HOHA).

Pe3yanaTH O6y‘IeHI/IH MMPpOBEPAOTCA B HNPOHECCE YCTHBIX U IIMCBMCHHBIX OTBCTOB
yqanuxcs, a TakKe IMPU BBITTOJTHECHUHU UMW XUMHUYCCKOI'O SKCIICPUMCEHTA.

OueHka yCTHOTO OTBeTa
Ouenka «5»:
* OTBET MOJHBIA U MPaBUJIbHBIN HA OCHOBAaHUU W3YUYEHHBIX TEOPHIL;

¢ MaTC¢pHral U3JIOKCH B Ol'[pCI[CJ'ICHHOfI JIOTUYECKOM MMOCJICAOBATCIIbHOCTH, JIMTCPATYPHBIM
SA3BIKOM,

* OTBET CAMOCTOSITEJIbHBIMN.
Ouenka «4»:
* OTBET IOJIHBIA U MTPAaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPHIL;

* Marepuall M3JI0KEH B OIpPEAETICHHOW JIOTHYECKOW IOCIIeOBAaTebHOCTU, MPH 3TOM
JOTIYIIEHbl JIBE-TPH HECYIIECTBEHHbIE OIIMOKHM, HCIpPaBICHHbIE IO TpPeOOBaHUIO
YUUTEIS.
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Onenka «3»:

* OTBET IOJIHBIA, HO MPH 3TOM JONYIIEHA CYIISCTBEHHAs OIMMOKA WM OTBET HEIIOJHBIN,
HECBSA3HBII.

Onenka «2»:

* IIpH OTBeTe OOHAPY)KEHO HENOHMMAHME YYAIlUMCS OCHOBHOTO COAEp)KaHUS y4eOHOTrO
MaTepuaja WU JOMYIIEHbl CYIIECTBEHHbIE OMIMOKM, KOTOpPbIE YYaIMHCS HE MOXKET
UCIPaBUTh [IPU HABOJAIINX BOIPOCAX YUUTEIIS.

* OTCYTCTBHUE OTBETA.
Ouenka nMCbMEHHBIX padoT

1. OueHka 3KCHepUMEHTAIbHBIX YMeHU
OneHka cTaBUTCS Ha OCHOBaHHMM HAOMIOJEHHS 3a YJallMMHUCA M MUCBMEHHOIO OTYeTa 3a

paborty.
Ouenka «5»:

° pa60Ta BBIIIOJIHCHA IMOJHOCTBIO W HNPAaBUJIBHO, CACIAHBbI IMPAaBUJIbHBIC Ha6JIIOZ[€HI/I$I u
BBIBOJbI;

* SKCIIEPHUMEHT OCYIIECTBJIEH IO TUIAHy C YYE€TOM TEXHHKH O€30HacHOCTH W TIPaBHII
paboTBI ¢ BellecTBaMu U 000pyIOBAHUEM;

* TPOSIBJICHBI OpPraHU3allMOHHO-TPY/IOBbIE  YMEHHUS (moaep KUBarOTCSl YUCTOTA
pabouero Mecrta ¥ MOPAAO0K Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCSI PEAKTHBBI).

Onenka «4»:

* pa0oTa BBINOJIHEHA MPAaBUIIBHO, C/eNaHbl MpaBUIbHbIE HAOIIOIEHHUSI U BBIBOJBI, HO MPU
3TOM HKCHEPUMEHT MPOBEJCH HE MOTHOCTHIO WM JIOMYIEHbl HECYIIECTBEHHBIE OIMIMOKU
B pa0oTe ¢ BeliecTBaMu U 000py10BaHUEM

Onenka «3»:

* paboTa BBIMOJHEHA MTPABUIILHO HE MEHEE YeM HAIOJIOBUHY WUJIU JIOMYIIEHA CYIIIECTBEHHAS
omurOKa B X0Jie PKCIIEPUMEHTa, B 00BICHEHUH, B OQPOpMIICHUU PabOThI, B COOIIOCHUH
MPaBUJI TEXHUKU OE30MaCHOCTU TpU paboTe C BEUIECTBAMH U 000pyAOBaHUEM, KOTOpas
WCIIPABIISIETCS MO TPEOOBAHUIO YUUTEIIS.

OuneHka «2»:

* TomyIIeHBI 1Be (M OoJiee) CYIIECTBEHHbBIE OMMOKU B X0/I€ SKCIIEPUMEHTA, B O0BSCHEHHH,
B oopmiieHun paboThl, B COOMIOACHUN TIPABHI TEXHUKH O€30MacHOCTU MpU paboTe C
BEIIECTBAMH U OOOpYAOBaHWEM, KOTOpPHIE YYalIUWCS HE MOXKET WCIPABUTH JaXKe IO
TpeOOBAHUIO YUUTEIS.

* pa0oTa He BBINMOJIHEHA, Yy YYaIerocs OTCYTCTBYIOT SKCIIEPUMEHTATIbHBIC YMEHUS.
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OuneHka ymMeHHUil peliaTh IKCIePUMEHTAIbHbIE 321241
Ouenka «5»:
* [IJIaH PEHICHUS COCTABIICH MPAaBUIILHO;
* MPaBWJIBHO OCYIIECTBIICH MOA00P XUMUYECKHIX PEaKTHUBOB U 000PYIOBaHHUS;
* JIaHO TIOJIHOE OOBSCHEHHE U CJICJIaHbl BHIBOIBI.
Ouenka «4»:
* [IJIaH PEHICHUS COCTABIICH MPAaBUIILHO;

¢ [MPpaBUJIBHO OCYHICCTBJICH HOI[60p XUMHUYCCKHX PCAKTUBOM H 060py,Z[OBaHI/I$I, IIpu 5TOM
JOIMYHICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIIMOOK B OOBICHEHHH U BbBIBOJax.

Ounenka «3»:
* [UIaH PEIICHHS COCTABIICH MTPaBUIILHO;

*IPAaBUJILHO OCYIIECTBIIEH TOA00OD XUMHUYECKHUX PEaKTUBOB M O00OPYIOBaHMS, HO
JIOITYIIICHA CYIECTBEHHAS OITNOKAa B OOBSICHCHUU U BBIBOJIAX.

Onenka «2»:

* nomyuieHsl aBe (1 6osee) omuUOKH B TUIaHE PEIISHUs, B T0100pe XUMHUECKUX PEaKTHBOB
U 000py/IOBaHUS, B OOBSICHEHUH U BBIBOJIAX.

* 33]]a4a HE pellleHA.
Ouenka yMeHUIi peliaTh pacyeTHbIe 321241
Ouenka «5»:

* B JIOTUYECKOM DPACCY)KJIEHWU U PEIICHHH HET OIIMOOK, 3ajaya pelieHa palnroHaIbHBIM
CIIOCOOOM.

Onenka «4»:

*B JIOTUYCCKOM PACCYKJICHHUU U PCHICHUH HCT CYIICCTBCHHBIX OI_HI/I6OK, HO 3a/1a4a peiiIcHa
HEpallnOHAJIbHBIM CIIOCOOOM HITH AOMYIICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIIMOOK.

Ounenka «3»:

*B JIOTHYECKOM PpacCCyXJACHUNU HET CYIICCTBCHHBIX OIHI/I6OK, HO JOomyHi€Ha CYIICCTBCHHAA
omuOKa B MATEMAaTHYECKUX pacucTax.

OueHka «2»:
*MEIOTCS CYIIECTBEHHBIE OIMUOKH B JIOTHUYECKOM PACCYXKJICHHH U B PEIICHUH.

*OTCYTCTBUC OTBCTA HA 3aJlaHUC.
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OuneHka NMCbMEHHbIX KOHTPOJIbHBIX padoT
Ouenka «5»:
*OTBET MOJHBINA U MPaBUILHBIN, BO3MOXKHA HECYIIECTBEHHAsI OIIMOKA.
Ouenka «4»:
*OTBET HETOJIHBIN WK JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK.
Ouenka «3»:

°pa60Ta BBIIIOJIHEHA HE MCHEC YEM HAIIOJIOBHHY, AOMYIICHA OJHA CYIIIECTBECHHAA OIIMOKa U
IIpU 3TOM ABC-TPU HECYIICCTBCHHBIC.

OneHka «2»:

*paboTa BBHIMOJTHCHA MEHBIIE YeM HAIOJOBUHY MJIM COICPKUT HECKOJIBKO CYIIECTBEHHBIX
ommunooK.

*paboTa HE BBINIOJTHEHA.

[Ipu oueHKe BBINOIHEHUS MHCBMEHHOH KOHTPOJBHON paboThl HEOOXOAMMO YYHUTHIBATH
TpeOOBaHUS €TMHOTO OphOrpaPuIecKOro peKuMa.

HepeBoz[ TECTOBBLIX 0AJIJIOB B OLICHKY

(ITpumepHas mkana nepeBoja B MATHOAIIBHYIO CUCTEMY OLICHKH)

e 0-12 6annos (0-24%)-«2»

e 13-25 6annos (25-50%)-«3»
e 26-40 6annos (51-80%)-«4»
e 41-50 6annos. (81-100%)-«5»

TemaTuueckuii niian 8 kiaacc (60a30BblilypOBeHb)

Ne i/ Ha3Banue Tembl Kos-Bo yacoB
1. Baenenue. 4
2. ATOMBI XUMHUYECKHX DJIEMEHTOB. 9
3. IIpocTeie BenecTBa. 6
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4, CoequHeHNsT XUMUYECKHUX DJIEMEHTOB. 14
5. N3menenus, mpoucxXoAsIIre ¢ BeIeCTBaMH. 13
6. [Tpaktukym 1 3
7. PactBopenue. PactBopsl. CBOICTBA paCTBOPOB AJIEKTPOIUTOB. 18
8. [IpakTukym 2 1
Htoro 68
TemaTnueckuii mi1an 9 kiacc (0a30BbIypOBEHb)
Ne 11/mm Ha3zBanue Tembl Koua-Bo
4acoB
«IToBTOpEeHNE OCHOBHBIX BOTIPOCOB Kypca XMMHH 8 Kilacca u 4
1 BBEJICHUE B Kypc 9 kiacca»
MeTais 18
2
3 Hewmeramnnsbl. 26
Oprannueckue COeIMHEHHUS. 14
4
O0600611eHre 3HaHU) IO XMMHH 32 KypC OCHOBHOM IIKOJIBI. 6
5
Bcero: 68

Copaeprxanue nporpaMmsi.
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Tema 1.BBeaenue (4 4)

HpC,I[MCT XHUMUU, MeTOI[BI IIO3HaHHUA B XHUMHU!: Ha6J'IIOIIeHI/Ie, SKCIICPUMECHT,

MojenupoBanue. Mctounnkn XuMuieckoit nHopMalyu, ee mosyyeHne, aHajaus u

MMpEaACTaBICHUEC €I'0 PE3YJILTATOB.

IToHsTHE O XUMHUYECKOM DJIEMECHTE U (bOpMaX €ro CynmeCTBOBaHUA: CBO6OI[HBIX aToMax,
IMMPOCTBIX U CIOXKXHBIX BCHICCTBA HpeBpameHmI BCIICCTB. Ot1imune XUMHUYCCKHUX peaKLII/Iﬁ oT

buznyecKuX SIBICHUH.

Ponp xumum B sxu3HU YenoBeka. Xemoprims u xeMohoous.

KpaTkue cBefieHus 13 HCTOPUU BO3HUKHOBEHUS U pa3BuTHs Xxumuu. [lepuos anxumun. [Tonstue
o ¢unocopckom kamue. Xumus B XVI B. Passutne xumum Ha Pycu. Ponbs oTedecTBEHHBIX
YUEHBIX B CTAHOBJICHUH XMMHUYECKOH Hayku - pabotel M. B. JlomoHocoBa, A. M. Bytieposa, /l.

H. Meunneneena.

XvMHYecKasi CUMBOJIMKA. 3HAKM XMUMHUECKHUX JJIEMEHTOB U TMPOHCXOXKICHUE WX Ha3BaHUU.
Xumuyeckue Qopmynbl. Hupmekcsl u kodpdunmeHtsl. OTHOCUTENbHBIE AaTOMHas U

MOJIEKYJIsIpHAst MacChl. PacueT MaccoBOil 1O XUMHUYECKOTO dJIEMEHTa 110 (hopMyJIie BEIIECTBA.

[Tepuonnueckas cucrema xuMuueckux sneMeHToB . M. Menaeneesa, ee CTpykTrypa: Mallble U
0oJbIIME EPUO/IbI, TPYIIIBI M NOArPYNIbI (IaBHas U nodouHas). Ilepuoanueckas cucrema Kak

CIIPaBOYHOE TOCOOME IS MOTYUYEHHUS CBEJCHUI O XUMUYECKUX JIEMEHTaX.
Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCUTENILHON MOJEKYJISIPHOM MAacChl BEIIECTBA IO €ro

XUMHYECKOM CI)OpMy.]'Ie. 2. Beruncienrue MaccoBOM JO0JIN XUMHUYCCKOT'O 3JIEMCHTA B BCIICCTBC 110

ero opmyre.

HemoucTpamuu. 1.Moaenu ( mapocrepxkuessie 1 CTioapta bpurie6a) pasiuyHbIX MPOCTHIX U
CJIO’KHBIX BemecTB.2. Koiekius CTeKISTHHOM XUMUYECKON TTOCY/IbI .

3.Koymnexkuuss marepuasoB W U3JEIUMHA HA OCHOBE aIOMHHMA.4.
B3aumoneiicTBue MpaMmopa ¢ KUCIOTOM ¥ TOMYTHEHUE U3BECTKOBOU BOBI.

Jlabopatopubie ombIThL. 1.CpaBHEHHE CBOWCTB TBEPABIX KPUCTAUIMUECKHX BEIIECTB U
pacTBOpoB.2.CpaHEeHHE CKOPOCTHM MCHApEeHUs BOJABI, OJEKOJIOHA W HTUJIOBOIO CHOHUpPTA C

¢buIbTpOBaAIbHOM Oymaroi.

CBEUOM.

Tema 2. ATOMBI XHMHYECKHX 3J1eMeHTOB (9 u)

ATOMBI KaK (popMa CyIIeCTBOBAaHUSI XUMUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEJICHHUS O CTPOSHUU
aTOMOB. J{oKa3aTenbCTBa CIOXKHOCTH CTPOEHUS aTOMOB.
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OmnsiThl Pesepdopaa. [TnanerapHast Moenb CTpOSHHS aTOMA.
CocTaB aTOMHBIX si7iep: IPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS aTOMHAs Macca.

B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Macca.

HN3menenne gyncna IMPOTOHOB B ApPC aTOMaA - 06p330BaHI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.
N3menenue qrclia HEUTPOHOB B SApe aromMa - oOpa3oBaHHE W30TOIOB.

COBpeMeHHOC OIIPCACIICHUC TTOHATUA «XUMHYECKUH 37aeMeHT». M30TOombl Kak Pa3HOBUIHOCTH

aTOMOB OJHOT'O XMMHYCCKOTI'O 3JIEMCHTA.

OnekTpoHbl. CTpoeHHE HSJIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHUX JJIEMEHTOB MaJbIX
nepuosoB mnepuoandeckor cuctembl J[. M. MenneneeBa. IloHsitue O 3aBepiIeHHOM H

HE3aBEPIICHHOM 3JIEKTPOHHOM ClI0€ (IHEPreTHUECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux aneMmeHToB J[. M. MeHneneeBa u CTpOeHHE aTOMOB:
buznyecKuil CMBICH MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa TPYIIIIbI,

HOMeEpa Mepuo/a.

HN3MeHeHnue 4wucna 9JICKTPOHOB Ha BHCHIHEM JJICKTPOHHOM YPOBHC aTOMa XHUMHUYCCKOI'O

JJICMCHTA - o6pa30BaHHe IMOJIOKHUTCIIbHBIX U OTPULATCIIbHBIX HOHOB.

I/IOHI)I, 06pa3013aHHme aToMaMu METaJlJIOB U HEMETAJIJIOB. HpI/I‘-II/IHI)I HU3MCHCHUA METAJINIMYCCKUX

Y HEMETAJUIMYECKUX CBOMCTB B MEPHUOJIaX U rpymnmnax.

O6pa3oBanue OuHapHBIX coenuHeHui. [lonsTre 06 noHHOM cBsi3u. CxeMbl 00pa30BaHMs HOHHOU
CBSI3H.

BzanmopeiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAIIJIOB MEXay cOo00il -

o0pa3oBaHHe IBYXaTOMHBIX MOJIEKYJ MIPOCTHIX BemiecTB. KoBaneHTHas HenmosipHas XUMHUYECKast
CBSI3b.

DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3aumoseiicTBue aroMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAJNIOB MEXAy co00il -

oOpa3zoBaHne OWHAPHBIX COCAMHEHHN HEMETAIJIOB. DJIEKTPOOTPHUIATEIIBHOCTD.

IToHsATHE O KOBAJIEHTHOM MOJSAPHOM CBs3HU. lIoHATHE O BAaJEHTHOCTH KaK CBOWMCTBE ATOMOB

00pa30BbIBaTh KOBAJIEHTHbIE XUMHUeckue cBsi3u. CocraBieHue GopMys OMHAPHBIX COEIMHEHUN

10 BaJICHTHOCTH.
B3anMopeiicTBe aTOMOB XWMHUYECKHX AJIEMEHTOB-METAJIOB MEXIYy CO00Ml -
o0pa3oBaHNe METANINYECKUX KpUCTALIOB. [[OHATHE O METAIITMYECKOMN CBSI3H.

I[eMOHCTpaIII/II/I. Mogenun aTroMOB XHMHUYECKHX DJJIEMEHTOB. HCpI/IOI[I/I‘-ICCKa}I cucrema

xuMuueckux snemeHToB . 1. MennaeneeBa. JlabopaTopHble ONBITHI.

3.MoaenupoBaHue MPUHIUIIA ACHCTBUI CKOHUPYIOLIEr0o MUKpockomna.4.M3rotoBienue moaenei

OMHAPHBIX COCMMHEHUMN.S. MI3roToBIeHNEe MOCIIH, UILTFOCTPUPYIOIICH CBOMCTBA METAITUYECKON
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CBs3H.

Tema 3. IIpocrthie BemecTBa (6 u)

ITonoskeHre METAINIOB M HEMETAJIIIOB B HepHOHquCKOfI CHCTEMEC XMMHUYCCKUX JJICMCHTOB I[ n.

MenneneeBa. Baxxnelnme npocTeie BEIECTBA - METaJUIbI:

JKeIe30, aTOMUHUMN, Kaablluid, MarHui, HaTpuid, Kanuid. OOmme Qu3ndeckue CBOKMCTBA

MCTAJJIOB.

Baxkneiime nmpocteie BEIIECTBA - HEMETAUIbI, 00pa30BaHHBIE aTOMAaMH KHCJIOPO/a, BOJOPO/A,
a3oTa, CepHl, docdopa, yraepoaa. MoJeKybl MIPOCTBIX BEIIECTB-HEMETAIIIOB-
BOJIOPO/1a,KUCIIOPO/1a,a30Ta,rajoreHoB. OTHOCUTE IbHAS MOJICKYJISIpHAst Macca.

CrocoOHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB K 00pa30BaHHIO HECKOJILKHUX MPOCTHIX BEHICCTB -
AUTOTPOHSL. AJUTOTPOIHBIC MOTU(UKAIIMHA KHCIOPO/Ia,

docthopa u onoBa. MeTtauinyeckue M HEMETALUTMYECKUE CBOMCTBA MPOCTHIX

BemrecTB. OTHOCHUTENLHOCTD ACJICHUA IMPOCTBIX BCUICCTB HA MCTAJJIbI K HEMCTAJIJIbI.

Yucno Asoragpo. KommuectBo BemectBa. Moinb. MonsipHas macca. ModssipHbelii  00beM
ra3000pa3HbIX BeliecTB. KpaTHbIC IMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHIJIOMOJIb,

MUJUITMMOJIIpHAs U KMJIOMOJIIpPHAsl MacChl BELIECTBA,
MUJUTUMOJIIPHBIA U KUJIOMOJIIPHBIA 00bE€MBI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCIIOIB30BaHUEM IMOHATHH «KOJIUYECTBO BCIICCTBA», «MOJISIPHAA MacCa», ((MOJ'ISIpHLIﬁ

00BeM ra3oB», KIIOCTOSAHHAA ABOF&I{pO».

PacueTrHsle 3a1a4u. 1. Beruncienne MoIsipHOI Macchl BEIIECTB IO XUMUUYECKHM (GopMyaMm. 2.
Pacuetsl ¢ ucnonb30BaHUEM MOHATUI «KOJIMUYECTBO BEILIECTBAY», «MOJISIPHASI MACCa», «MOJISIPHBIN

00BEM I'a30B», «IIOCTOSTHHAsT ABOTaPO».
Jemoncrpanuu. Ilonydyenne o3ona. O0pa3ubl 0€J10ro M ceporo 0J108a, 6€10ro
U KpacHoro ¢ocdopa Hexoropble MeTauibl 1 HEMETAUIBl KOJIWYECTBOM BEHIECTBA 1 MOIb.
Monens MossipHOro 00beMa ra3000pa3HbIX BEIIECTB.
JlaGopaTopHble onbIThl. 6.O3HAKOMJIEHHE C KOJUICKIIUSIMA METAJUIOB.

7. O3HaKOMJIEHHE C KOJUIEKIIMSIMU HEMETAIJIOB.

Tema 4. CoealuHeHUS XUMHYECKUX 3J1eMeHTOB (I4uacos)

CrenecHb OKHCJIICHUA. CpaBHeHI/Ie CTCIICHU OKHCJICHHUSA W BaJICHTHOCTH.

OmnpeneneHue CTENEHH OKHCICHHUS JJIEMEHTOB [0 XHMMHUYECKOH (opMyne coeauHEeHHUs.

CocraBnenue Gpopmys1 OMHAPHBIX COCTMHEHHH, OO CITOCO0 MX Ha3bIBAaHUS.
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bunapHple coeqMHEHHS METAUIOB M HEMETAJUIOB: OKCHJIBI, XJOPUABI, CYIbGUIBI W .

CocraBnenue ux popmy.

bunapnbie coeTMHEHUST HEMETAIUIOB: OKCHUJIbI, JIETY4YHE BOJOPOIHBIE COSAMHEHUS,
ux coctaB. [IpeacraBureny OKCUI0B: BOJA, YTJIEKUCIBIN I'a3 U HEraleHasi U3BECTb.
[IpeacraBuTenu J€Ty4uX BOAOPOJAHBIX COCIMHEHUN: XJIOPOBOJIOPO]I U aMMHUAK.
OcHoBaHMs, WX COCTaB W Ha3BaHWsA. PacTBOpUMOCTh OCHOBaHUU B Boje. Tabmuma
PacTBOPUMOCTH THAPOKCUIOB U cosell B Boje. [IpencraBurenu menouei:
TUAPOKCUBl HATPHS, Kamusi U Kanplus. [loHsATHE O KaueCTBEHHBIX pPEaKIIMSX.

WNupukaropel. I3MeHeHne OKpacKy MHIMKATOPOB B IIEJIOYHOU CpEE.

KI/ICJ'IOTH, HX COCTaB M Ha3BaHUHA. KJ'IaCCI/I(I)I/IKaI_[I/IH KHCJIOT. HpeHCTaBI/ITeHI/I KHUCJIOT: CCpHas,

cosisiHad U a3oTHas. [loHsTHE 0 MmIKame KUCIOTHOCTH —IuKana-pH.

N3meHeHue oKpacKkyu MHIMKATOPOB B KUCIOTHOU Cpejie.

Conu  Kak NMPOU3BOJHBIE KUCIOT W OCHOBaHMM. X cocTraB W Ha3BaHUS.

PactBopumocTs comeit B Bome. IlpencraButenu coneii: ximopua HaTtpus, kapOoHaT u (ocdar
KaJIbLIMSL.

AMop(dHBIE 1 KPUCTaNIMYECKUE BEIIECTBA.

MexMOIIeKyIpHbIE B3AUMOACHCTBUSA. THUIIBI KPUCTANINYECKUX PELIETOK: HOHHAS,

aTOMHasi, MOJIEKYJISIpHas M METaJUIM4YecKas. 3aBUCUMOCTh CBOMCTB BEILIECTB OT

THUIOB KPUCTAJUIMYECKUX  pelIeTOK. BemecrBa  MOJEKYJIApHOrO U
HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH IIOCTOSHCTBA COCTaBa [JIsl BEIIECTB MOJIEKYJISIPHOTO
CTPOEHHUS.

Uucrele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPBIX U Ta3000pa3HbIX CMECEH.

CaoiicTBa 4HMCTHIX BellecTB U cmeced. X cocraB. MaccoBas u oObeMHasi JOJIM KOMIIOHEHTA
cMecH. PacueTsl, CBA3aHHBIE C UCTIOJIB30BAHUEM TTOHSITHUS JOJISL.

Pacuernbie 3agauu. 1. Pacuer MaccoBoil 1 00beMHOM 10JIeH KOMIIOHEHTOB CMECH

BeleCTB. 2. BrlunciaeHue MaccoBoil 1011 BEIIECTBA B pACTBOPE MO U3BECTHOM

Macce PacCTBOPEHHOI'0 BENIECTBA U MAacce pacTBOPUTENS. 3. BeruncieHne Macchl pacTBOPSIEMOTO

BEIIIECTBA W PACTBOPUTENS, HEOOXOIUMBIX JJIsl IPUTOTOBIICHUS OMPEIEICHHON MacChl pacTBOpa

C U3BECTHOM MacCOBOM JI0JIEl paCTBOPEHHOIO BEUIECTBA.

JMemoncTpanuu. O6pasnpl OKCUAOB, KHCIOT, OCHOBAaHUN M cojied. MoJienn KpUCTAITHIECKUX
pELIETOK XJIOpUIa HaTpHs, aiMa3a, okcuaa yrieposa (1V).

KucnoTtHo-11enounble MHAMKATOPHI, U3MEHEHUE OKPAacKU B Pa3IUUYHBIXCPENAX..
YHUBEPCAIbHBIM HHIAUKATOP U U3MEHEHHUE €70 OKPACKU B Pa3JIUYHBIX CpElax.

JlabopaTopHble onbITbl. O3HAaKOMJIEHME C KOJUIEKIUSAMH OKCHIOB. 9.
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O3HaKOMJICHHE CO cBoiicTBaMH aMmuaka. 10.€9KadyecTBeHHBIE peakiuu Ha YrIeKUCIbIN
ra3.11.0npenenenne pH pacTBOpoB KUCIOTHI. 1es104M U BoAbl. 12.0npenenenue pH pactBopos
JTUMOHHOTO ¥ SI0JIOYHOTO COKOB Ha cpe3e mi1oa0B.13.0O3HakoMIIeHHEe ¢ KOJUICKIIUSAMU cojeit. 14

O3HaKOMJIEHHE € KOJUIEKLIUEN BELIECTB C Pa3HBIM TUIIOM KPUCTANINYECKOU PEILIETKH.

HzroroBnenue MoOJIeJe, KpUCTAUIMUECKUX pemeTok.15. O3HakoMieHue c

o0pasiamMu TOpHOM MOPOIbI.

Tema 5. U3meHeHus, npoucxoasimme ¢ Bemecrsamu (13u)
[ToHsiTHE sIBNEHUI KaK U3MEHEHUH, TPOUCXOISIINX C BEUIECTBAMM.
SIBiieHMS, CBS3aHHBIC C U3MEHEHUEM KPHUCTANIMYECKOTO CTPOEHHUS BEIIECTBA MPH MOCTOSHHOM
ero coctane, puznveckue sipjeHus. Ou3ndecKue IBICHUS B XUMHUU:
JUCTWIUIALIMSA, KPUCTAJUIM3AlUs, BbIIAPUBAHUE M BO3TOHKA BEILECTB,
HEHTPUPYTUPOBAHUE.
SIBiieHMS, CBSI3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, - XUMHUUECKHUE PEAKIIUH.
[Tpu3Haky U ycnoBUs MPOTEKAHU XUMHUECKUX peakuuil. [Tonstue 00 sk30- u

SHAOTCPMUYCCKUX PCAKIUAX. Peaknuun rOpCeHHA Kak YaCTHBIM cnyqaﬁ 9K30TCPMUUCCKUX

peakIuii, MpOTEKAIOIINX C BBIICIIEHUEM CBETA.

3akoH COXPAaHCHUA MACChl BCHICCTB. XUMUYECKHE YpaBHCHHA. 3HadeHue HHICKCOB H

kod¢uimenToB. CocTaBieHHe YpaBHEHUH XUMUUYECKUX PEaKIIUH.

PacueTsl M0 XMMHUYECKUM ypaBHEHUsIM. PerieHue 3aa4 Ha HaX0Xk/I€HHE KOJUYECTBA BEIECTBA,
Macchl WM 00beMa MPOAYKTA PEaKIIMu MO KOJMUECTBY BEIECTBA, MACCE UIH 00BEMY UCXOIHOTO
BelecTBa. PacueTsl ¢ MCMONB30BAHUEM MOHSATHS «JI0JIs», KOTJa MCXOJHOE BEUIECTBO JAHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JIOJ€H PACTBOPEHHOI'O BEIIECTBA WM COJEPKHUT
ONPEAEIICHHYIO JIOJIIO TPUMECEH.

Peakuun paznoxenus. [loHATHE O CKOPOCTHM XHMHUYECKHUX pEaKIIHil.

Karannsatopel. ®epMeHTHI.

Peakuun coenquHeHus. Karanuruueckne U HEKAaTAIUTUYECKHE PEAKIIHH.

OO6paTtuMble U HEOOPATUMBbIE pEaKIUU.

Peakuuu 3aMenieHus. DNEKTPOXUMHUYECKAN PSAJl HANPSKEHU METAJIOB, €ro HMCIOJIb30BaHUE
JUI TIPOTHO3MPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKLMN MEXIy METallaMd U pacTBOPAMH

KHCIOT. Peakiiy BEITECHEHUS OJHUX METAJIJIOB U3 pacTBOpPOB UX coleit APYIruMu METAJJIaMHU.

Peakumun oOmena. Peakuun HeWTpanuzanuu. YCIOBHUS NpPOTEKaHUs peakuuii oOMeHa B

pacTBopax 70 KOHIIA.
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Tunbl XUMHUUECKUX peaKLUil (110 MPU3HAKY «UUCIIO U COCTAB UCXOAHBIX BEUIECTB U
MIPOJIYKTOB PEAKIIUM») Ha MPUMEPE CBOMCTB BOJIbI. Peakiius pasznoxeHus -

9JICKTPOJIN3 BOJBI. PeaKI_II/II/I COCAUMHCHUA - B3aI/IMOI[€I>'ICTBI/Ie BOJblI C OKCHAAMH MCTAJIJIOB H

HeMmeTaiuioB. [loHsTHE «TUAPOKCUIBIY. Peakunu 3amenienus -

B3aMIMOJICHCTBHE BOJABI C IICTOYHBIMH U INEIOYHO3EMEIbHBIMH METaJLIaMHU.
Peakiiun oOMeHa (Ha mpuMepe ruaposIn3a cynbhuaa ATFOMAHAS U KapOuIa KaabIns).

Pacyernbie 3amaun. 1. BrrunciieHne Mo XMMHYECKHM YPaBHEHUSIM MAcChl WJIM KOJIMYECTBA
BEILIECTBA 110 U3BECTHOM MAacCe WJIM KOJMYECTBY BEIIECTBA OJHOIO M3 BCTYIMAOIIUX B PEAKIIUIO
BEIIECTB WJIM MPOJYKTOB peakuuu. 2. Bpruucienue macchl (KOJIMYECTBA BeEIIECTBa, 00beMa)
MPOJIYKTa PEaKlMM, €CJIM U3BECTHA MAcCa UCXOAHOTO BEUIECTBA, COAEPIKAIIETO ONPEIEICHHYIO
JIOJTIO TIpUMecei. 3.

Brruucnenue maccol (KOJIMUECTBA BEUIECTBA, 00bEMA) MPOAYKTA PEAKIIMU, €CITM U3BECTHA Macca
pacTBOpa U MaccoBast 10J1s1 PACTBOPEHHOT'O BELIECTBA.

JMemoncTpamnuu. IIpumepsl puzndeckux sisiaenunid. 1.ITnasnenue napaduna.2.

Bosronka ioma wim OeH3oiHOM KucioTel. 3.PacTBopenue okpamieHHbix coneil. 4.Jduddysus
JTYLIUCTBIX BEIIECTB C TOpsllel TaMnouku HakanuBaHus. [lpumMepsl XuMU4YeCKUX SIBJIEHHMH: a)

rOpeHUe MarHus; 0) B3aMMOJICHCTBHE COJITHON KHUCIOTHI ¢ MPAMOPOM HITM MEJIOM; B) MOJIy9ICHUE

ruapokcuaa meau (11); )

pacTBOpeHHE TMOJYYEHHOTO TUAPOKCHIA B KUCIOTaxX; 1) B3aumojeiicteue oxcuaa memau (1) c
CEpHOI KUCJIOTOM MpU HarpeBaHWU; €) pa3loKeHHe MepMaHraHaTa Kajus; ) B3aUMOJICHCTBUE
pa30aBICHHBIX KHUCIOT C MeTajylaMu. Pa3iokeHue mepokcuaa BOAOPOAa MOMOIIBI0 JHUOKCHIA

MapraHiia U KaTaJla3bl KapTO(I)eJ'IH HJI1 MOPKOBH.

JlaGopatopusble onbIThl. 16.IlpokanuBaHne Meau B IJIAMEHU CIUPTOBKM WM ToOpenku. 17.

3amemenue menu B pactBope xuopunaa meau (1) sxenezom.

Tema 6. IIpakTukym 1. IIpocTeiimmue onepanun ¢ BemecrBom- 3 (4aca)
JlaGopaTopnas padora Ne 1

[IpaBuna  TexXHUKH O€30MACHOCTH TNpu paboTe B XUMHUECKOM KaOWHETe.
JlaboparopHoe 00opya0oBaHNE U OOpaIlIeHNEe C HIM.

JlaGopaTopnasi pa6ora Ne 2

[Tpu3Haky XMMHYECKUX pEaKUi U UX KJIacCUupUKaIus.
Jla6opaTopnasi pa6ora Ne 3

IIpuroroBnenue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J10JeHN

Tema 7. Teopusi 3JIeKTPOJIUTHYECKON TMCCONMANNH U CBOICTBA KJIACCOB
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Heopranmvecknx coequnenmii (18 u)
PactBopenue kak Qusuko-xuMuueckuid mpouecc. Ilonsitue o ruzgparax u

kpucrauioryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCHUMOCTHU

paCTBOpI/IMOCTI/I TBepI[BIX BCIICCTB OT TeMnepaTypr. HaCBIH_[eHHHe,
HEHACBIILIEHHBIE W MEPECHIIEHHbIC PACTBOPHI. 3HAYEHUE PACTBOPOB JJIA MPUPOJIBI U CEITBCKOTO
XO3SMCTBA.
[TonsiTrie 00 PMEKTPONUTUICCKON TUCCOLUAIIUU. DIIEKTPOIUTHI U HEAIEKTPOIUTHIL.
MexaHmM Auccouuannu C-)HGKTpOJII/ITOB C paBJII/IqHBIM TUIIOM XHMH‘-IGCKOFI CBA3U.
CreneHb IEKTPOTUTHIECKON nucconranui. CHIIbHBIC U CTa0bIe SJICKTPOIUTHL.
[TonsTHE 00 PAEKTPOIUTUYECKON JTUCCOIHAITIN. DICKTPOJIUTHI K HEIJIEKTPOJIHUTHI.
MexaHmM Auccouualnnu I—)JIGKTpOJII/ITOB C paSJII/I‘-IHI)IM TUIIOM XPIMPI‘ICCKOP'I CBs3H.

CreneHp 2IEKTPOIUTHYECKON Arccoruani. CUIIbHBIE U CI1a0ble AJIEKTPOJIUTHI.

OCHOBHBIC ITOJIOKCHUS TCOpHUU BHGKTpOHHTHHGCKOﬁ JucCCconalu. Honnnie YpaBHCHHUA
peaKHHﬁ. YcnoBus IPOTCKAaHUA PCAKIUU obMeHa MCKAY ODJICKTPOJIUTAMU OO0 KOHI@ B CBETC

HMOHHBIX HpeﬂCTaBHeHHﬁ.

Krnaccudukanus HOHOB U MX CBOHCTBA.

Kucnorel, ux xnaccubukamnus. Jluccomumanus KHCIOT M HX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUcCcCOnMaMi. MOJEKYIsIpHbIE W HOHHBIE YPAaBHEHMS DPEAKLIUNA KHUCIOT.
B3aumoneiicTBue KHCIOT C MeTalslaMu. OJEKTPOXMMUYECKUN psJl HaNpsHKEHUH METasuioB.
B3anmopneicTBre KUCIOT C METaUIaMH M OKCHJIAaMU METAJUIOB. B3aummopaeincTBue KHUCIOT €

OCHOBAaHHUAMMU - pE€aAKI A HeﬁTpaHH3aHHH.

B3aumoneilictBue Kuciotr ¢ coiasMu. Vcmonb3oBaHME TaONMIBI  PACTBOPUMOCTH IS

XaApaKTECPUCTUKU XUMHUYICCKUX CBOMCTB KHCJIOT.

OcHoBanus, ux kinaccu¢pukanus. [luccouuanusi OCHOBaHMM M MX CBOMCTBAa B CBETE€ TEOPUU
JJIEKTPOJIUTUYECKON AMCCOLMANMU. B3auMoaeicTBUE OCHOBAHMM C KMCIOTaMH, KUCIOTHBIMU
OKCHJAaMHU U cojisiMu. Vcrionb3oBaHue TaOINLIbI

pPacTBOPUMOCTH JUISL XapaKTEPUCTUKU XHUMHYECKHUX CBOWCTB OCHOBaHUM.
Paznoxenue HEPacCTBOPHUMBIX OCHOBaHMI npu HarpeBaHuM.

Conu, ux kiaccudukamnus u auccoruanus B ceere TO/l. pa3aMdHbBIX TUIIOB COJICH.
CaolicTBa COJIell B CBETE€ TEOPUU DJIEKTPOJIUTUYECKON JTHCCOLMAIUH.
B3aumoneiictBue coisield ¢ MeTalslaMH, YCJIOBUSI MPOTEKAHMUS ITUX PEaKIUH.
BzaumMonelicTBre cojiel ¢ KMCI0TaMU, OCHOBAHUSIMHU M COJIIMU. VICIIOJIb30BaHKe TaOIUIIbI
PacTBOPUMOCTH ISl XapAaKTEPUCTUKU XUMUYECKUX CBOUCTB COJIEH.

O6o0061eHne cBeieHuit 006 OKcHIax, X KiIaccu(uKaui 1 XUMHYECKUX CBOMCTBAX.
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I'ereTnmueckue pAabI METAIJIOB 1 HEMETAJITIOB. I'emernueckas CBA3b MCXKAY Ki1acCaMu

HCOPTaHUYCCKUX BCIICCTB OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIC pCaKknuu.

OrnpeziesieHHe CTEIICHH OKHUCIICHHS IS 3JIEMEHTOB, 00pa3yIoIIUX BEIIECTBA Pa3HBIX KIIACCOB.
Peakiuu wmonnoro ooOmena u  OBP. Okxkuciurenb W BOCCTAHOBUTENb, OKHUCIIEHHE U

BOCCTaHOBJICHHEC.
PeaKI_[I/II/I MOHHOIO OOMEHa M OKHCJIMTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu.

CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ MCTOAOM 3JICKTPOHHOI'O

OastaHca.

CBolicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIJIOB, KMCIIOT U COJIEN B CBETE MPE/CTABICHUN

00 OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIX MPOLIECCaX.

JemoHcTpanuu. VcrbiTanue BEIeCTB U UX PACTBOPOB HA IEKTPOIPOBOJAHOCTD.
3aBUCHUMOCTh ANEKTPONPOBOJIHOCTH YKCYCHOM KHCIOTBHI OT KOHILEHTpPALIUU.
B3aumopeiicTBue IUHKA C CEepoil, CoNsiHOW KHCiaoToH, xmopumom meau (11).
['openne maruus.

JlabopaTopusbie onbIThl. 18. Peakmnuu, xapakrepHble IS paCTBOPOB KHCIIOT
(constnoit mm cepuoit). 19. [lonyyenue u cBoMCTBa HEPACTBOPUMOTIO OCHOBAHUS,

Hanpumep Tuapokcuaa meau (11). 20.B3aumoseiicTBepacTBOPOB XJIOpUIa HATPUS M HHUTpATa

cepebpa. 21. Peakuuu, xapakTepHble Ui paCTBOPOB LIeI0YeH

(TMAPOKCHIOB HATpusl MM Kamust). 22. Peakiuu, XapakTepHble JUIsl PacTBOPOB colieit
(manmpumep, s xaopuga meaud (I1)). 23. Peakuuu, xapakTepHble JUIsi OCHOBHBIX OKCHIIOB
(HampuMmep, UId OKcuaa Kanblus). 23. Peakuum, XapakTepHble AJsl KUCIOTHBIX OKCHJIOB
(Hampumep, AJis YIIIEKUCIIOro Trasa).

Tema 8. IIpakTukym 2. CBoiicTBa pacTBOPOB 3J1eKTPOJIHMTOB. ( 14ac)
JlaGopaTopHnas padora Ne 4

Pemenue skciepuMeHTanbHbIX 3a1a4 110 TO/]

9 KUIACC
(2 u 6 Heoento; 6cezo 68 4)

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca u BBeleHHe B Kypc 9 kiaacca (4 v)

XapakTepuCTHUKA JIEMEHTA 110 €T0 MOJIOKEHUIO B IEPUOJAUYECKON CUCTEME XUMUUECKUX
sanemenToB /. 1. MenaeneeBa. CBONCTBAa OKCUJIOB, KUCIIOT, OCHOBAaHU U COJIEH B CBETE TEOPUU
ANEKTPOIUTAYECKON JUCCOLMALIMM U IIPOLIECCOB OKUCIIEHUS-BOCCTAHOBJIEHHUS. | eHETHUECKHUE
PAIIbI METAJJIAa U HEMEeTaJlIa.

[TonsiTe 0 mepexoaHbIX dNIeMeHTax. AMMOTEpHOCTh. [ eHETHUEeCKUH Psijl TEPEX0THOTO
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JJIEMEHTA.

Ilepnonnyeckuil 3aKOH U NEPUOJAUYECKAs CUCTEMA XUMUYECKUX 3i1eMeHTOB /1. 1. Menneneena
B CBETE YUEHMs O CTpOeHUH aroma. VX 3HaueHue.

JlabopaTopHslii onbIT. 1. [TonydyeHne ruipokcuia HMHKA U UCCIEA0BAHNUE €T0 CBOWUCTB.

Tema 1
Metaninl (18 u)

ITonoxeHne MeTauIoB B IEPUOAUYECKOM cUCTEME XUMHUUYECKUX dieMeHToB JI. . Menneneesa.
Mertammdeckas KpUCTANTMYECKask PEUIETKAa U METAUTMYECKasi XuMuieckas cBsi3b. O0mme
¢u3nueckue cpoiicTBa MeTayuioB. CIIaBbl, MX CBOWCTBA U 3HaYeHUE. XUMHUECKUE CBOICTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH. DIEKTPOXUMHUUYECKUN PsIJl HAIIPSYKEHUI METAJUIOB U €70
UCIIOJIb30BaHUE [T XapaKTEPUCTUKH XMMUYECKUX CBOICTB KOHKPETHBIX MeTalI0B. CriocoObl
HOJIy4EeHHUsl METAJUIOB: MMUPO-, TUJIPO- U AIeKTpoMeTautyprus. Kopposus MeTamioB U ciocoOsl
OOpBLOBI C HEH.

OO0mas XapakKTEepUCTHUKA MEJOYHBIX METalJoB. MeTauisl B IpUpPOJE.
Oo6mue criocoos! ux nonydeHusi. CtpoeHue aromoB. Ll{enouHbie METaIITBI TPOCTHIC BEMIECTBRA,
uX (pU3NYEeCKre U XUMHUYECKUE CBOICTBA. BakHel e coeIMHeH s MEeTOYHBIX METAIIIIOB —
OKCHJIbl, TUIPOKCUIBI U COJIH (XJIOPU[IbL, KApOOHATHI, CyIb(paThl, HUTPATHI), UX CBOICTBA U
IPUMEHEHNE B HApOAHOM Xo3siicTBe. Kanuitnble ynoOpeHus.

OOmas xapakTepHUCTHUKA d3JIeMeHTOB rnaBHod noarpynnslll rpyn
1 bl. CTpoenue aromoB. LllenouHo3eMenbHbIe METAUIbI - IPOCTHIE BEIIECTBA, UX (PU3HUECKUE U
XUMHYECKHE CBOMCTBA. BakHelIMEe COENMHEHNS IETOYHO3EMENBHBIX METAJNIOB — OKCH/IBI,
THJIPOKCUBI M CONH (XJIOPHU/IbI, KApOOHATHI, HUTPATHI, Cyab(arsl U (ocdarel), UX CBONHCTBA U
IIPUMEHEHNE B HAPOJIHOM XO35HCTBE.

A nro Mu H U i CtpoeHue atoMa, pU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTOI0 BEIIECTBA.
CoenvHeHUs aTIOMUHUS OKCHJT M TUAPOKCUT, UX aMPOTepHbIN XapakTep. Baxkneimue conu
amoMuHMs. [I[puMeHeHne amfOMUHUS U €r0 COETMHEHU.

XK e 1e3o0. Ctpoerue aroma, pu3NYECKHE U XUMHUUECKUE CBOMCTBA MPOCTOIO BEIECTBA.
I'eneTnyeckue psasl Fe”" u Fe®*. KauecTBeHHbIe peakuuu Ha Fe?* u Fe**. Basxueiiime conmn
kKese3a. 3HaUEHUE JKeJIe3a, €r0 COEAMHEHNH U CIUIAaBOB B IIPUPOJIE M HAPOIHOM XO35MCTBE.

JemoncTpanuu. O6pasibl MET0YHbIX U HIET0YHO3EMENbHBIX MeTaI0B. OOpa3iibl CIIaBOB.
B3anmoneiicTBre HaTpUs, TUTUA U KaJblUs C BOAOW. B3auMoaeicTBue HaTpusa U Mardus ¢
KuciopoioM. B3aumoseiictBrue MetayuioB ¢ HemeTauiamu. [lomydenue rumpokcuaos xenesa (11)
u (I11).

JlaGopaTopHble onbIThI. 2. O3HaKOMJIEHHE C OOpa3liaMu MEeTaJIoB. 3. BzaumoeiicTeue
METAJUIOB C PACTBOPAMH KHCIIOT U coiieil. 4. O3HakoMIIeHHEe ¢ 00pa3liaMu IPUPOTHBIX
COEIMHEHU: a) HaTpus; 0) KaJblMs; B) aIIOMUHMS; T) xkene3a. 5. [Tomyuenne rugpokcuia
QIIOMHUHMS U €r0 B3aMMOJEHCTBUE C PACTBOpPAaMM KHUCIIOT U Hienodeil. 6. KauecTBeHHbIE peakuu
na vons! Fe?* u Fe*.

JlabopaTopnasi pa6ora Nel [TomyueHue u cBOHCTBa COCTUHEHUI METAIIIOB
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Tema 2
Hemeraisbl (26 u)

OO0m1as XxapakTepucTUKa HEMETAIUIOB: TTOJIOXKEHUE B Iepuoandeckoi cucreme 1. U.
MemnneneeBa, 0COOEHHOCTH CTPOCHUS aTOMOB, 3JIEKTPOOTPULIATEILHOCT KaK Mepa
«HEMETAJUIMYHOCTHY, PSIJI AJIEKTPOOTpHLATEIbHOCTH. KpucTamimyeckoe cTpoeHre HEMETaIIOB -
IPOCTHIX BelecTB. Asutorponus. Puzndeckrue CBOWCTBA HeMETaI0B. OTHOCUTENBHOCTh
HOHATUH «METaI», KHEMETAILD».

B o o p o xa. [lonoxkenue B nepuouyecKoi cucteMe XuMu4eckux ssemeHTon /1. U.
MenpeneeBa. CTpoeHue aroMa U MOJIeKyJibl. DU3HMUecKue U XMMUYECKHE CBOWCTBA BOJAOPOAA,
€ro MoJlyueHue U IpUMEHEHHE.

OOmasa xapakTepucTuka ramnoreH o B. Ctpoenue aromoB. [IpocTsle BemecTsa,
ux (pu3nYecKue U XumMuueckue cBoiicrsa. OCHOBHbBIE COEIMHEHUS I'AJIOTEHOB
(raIOT€HOBOIOPO/IBI U TAJIOTEHU/IBI) X CBOICTBA. KauecTBeHHAs peakuus Ha XJIOPUA-UOH
Kpartkue cBenenus o xiope, bpome, ¢prope u noze. [[pumeHeHne raloreHoB U UX COeTMHEHHH
B HapOJIHOM XO35IHCTBE.

C e p a. Ctpoenue aroma, aJuloTpONUs, CBOWCTBA U PUMEHEHUE poMOuyeckoit cepbl. OKCuIbI
cepsl (IT) u (VI), ux nonyuenue, cBoiicTBa u mpuMeHeHrue CepoBOJOPOIHAS U CEPHUCTAS
kucinoTsl. CepHasi KMCIIOTa U €€ COJIM, UX PUMEHEHHUE B HapoAHO xo3siicTBe. KauecTBeHHas
peakuus Ha cysib(haT-uoH.

A 3 0 1. CTpoeHHe aToMa 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOI0 BEIlleCTBA. AMMUAK, CTPOECHHUE,
CBOWCTBA, MOJTy4yeHHe U nmpuMenenue. Conu aMMOHUS, UX CBOMCTB U nmpuMeHeHne. OKCHIbI
azota (I1) u (V). A3oTHas kucnora, ee cBoiicTBa U mpuMeHeHne. HuTparel 1 HUTPUTHI,
npobiieMa uX Co/IepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.

® o ¢ ¢ o p. CrpoeHue atoma, aJuIOTpONUs, CBOKWCTBA 6€10ro U KpacHoro gocdopa, ux
npuMeHeHne. OcHOBHbIE coenHeHUs: okcul pochopa (V), oprodocdopHas KucaoTa 1
dochatsl. DochopHbie ynoOpeHus.

Y raepoa Crpoenue aToma, alsIOTPONHS, CBOMCTBA AJUIOTPOITHBIX MOIU(DUKAIINH,
npumenenue. Oxcunel yriepoaa (I1) u (1V), ux cBoiictBa u npumenenue. KauectBeHHast
peakuus Ha yriaekucislid ra3. KapOoHaTsl: KaJabIMT, CO/Ia, MOTAIl, UX 3HAYE€HHE B IPUPOJIE U
XKHU3HU yenoBeka. KadecTBeHHast peakiys Ha KapOOHAT-HOH.

K p e M H 1 ii. CtpoeHHe aTOMa, KPUCTAJUIMYECKUN KPEMHUH, €0 CBOICTBA U IPUMEHEHHUE.
Oxkcun kpemuus (1V), ero npupoiabsie pa3HOBUAHOCTH. CHUIIMKAThHI. 3HAU€HUE COSAMHEHHH
KPEMHHS B )KMBOM M HE)KMBOU Ipupoie. [ToHsTHE 0 CHIMKAaTHON MPOMBIIIIIEHHOCTH.

JemoncTpanun. OOpasifbpl rajloreHoB - MPOCTHIX BellecTB. B3anmoeiicTBie ranoreHos ¢
HaTpUeM, alFOMUHUEM. BbITecHeHne XJ1opoM OpoMa WM MO/ U3 PacCTBOPOB UX COJIEH.

BSaHMOJIGfICTBHe CEphI C METAJIJIaMH, BOOOPOJAOM U KHUCIIOPOJOM.

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THON KUCIIOTBI C MEJBIO.

[Tornomienue yriem pacTBOPEHHBIX BEUIECTB MU Ta30B. BoccTaHoBIeHNe Meu U3 ee OKcraa
yraeM. O0pasiibl MPUPOJIHBIX COSTMHEHUN XJI0pa, cephl, pocdopa, yriepoaa, KpeMHUSI.
O06pa3upl BaXXKHEUIIUX JJIsl HAPOJHOTO XO3HUCTBA CYIb(paToB, HUTPATOB, KapOOHATOB, hochaTos.
OO0pa31sl CTeKI1a, KEpaMHUKH, IEMEHTA.

JlabopaTopHsblie onbIThl. 7. KauecTBeHHas peakiys Ha XJIOpUI-UOH. 8. KauecTBeHHas
peakuus Ha cynbdaTt-uoH. 9. PacnoznaBanue coneit ammonus. 10. [Tonydenue yriekucioro rasa

25



u ero pacno3naBanue. 11. KauectBeHHas peakius Ha kapOoHaT-uoH. 12. O3HaKOMIIEHHE C
IPUPOJHBIMU cuiIuKaTamMu. 13. O3HaKoMIIEHHE ¢ TPOAYKIMEN CUIMKATHONW IPOMBIIIIIEHHOCTH.

JlaGopaTopnas pa6ora Ne 2. Pemenue skcriepuMeHTaIbHBIX 331a4 1o Teme «llonrpymma
KHCIIOPOJa».

JlaGopaTopnas pa6ora Ne3.Pemienne s3KCiepuMEeHTANIBHBIX 337134 110 Teme «[loarpynmsl a3ora
U YIIIEpOJay.

JlabopaTopnasi pabora Ne 4. [lonydyenue, coOupaHue U paclio3HaBaHUE I'a30B.
Tema 3
Opranuueckue coequnenus (14 u)

BemecTBa oprannyeckue 1 HEOpraHM4eCKHe, OTHOCUTENbHOCTD MTOHITHS «OPraHUYECKHe
BeuiecTBay. [[puunHbl MHOr00Opas3usi OpraHudecKuX CoeTMHEHNN. XUMUYECKOE CTPOECHUE
OpPraHUYECKUX COeTMHEHUH. MOJIeKyIISIpHBIE U CTPYKTYpPHBIE (POPMYITBI OPraHMUECKUX BEIIECTB.

Mertan u 3TaH: cTpoeHHe MoJieKyIl. ['openne Metana u staHa. /lernagpupoBanue sTaHa.
ITpumeHneHne meTana.

XUMHYECKOE CTPOEHUE MOJIEKYJIbl ATHIIEHA. J[BOliHas CBA3b. B3aumoneicTeue 3TusieHa ¢
BOIOM. Peaknuu nonumepusannu stuiieHa. [lonuatuien u ero 3HaueHue.

[TonsiTve 0 MpeAeNbHBIX OJJHOATOMHBIX CIIMPTaX Ha IpUMeEpax METaHoJa U 3TaHOJIa.
TpexaroMHBIN CIIUPT - TIIALIEPUH.

[TonsiTre 06 anpaeruaax Ha NpUMeEpe yKCyCcHOro anpaeruaa. OKucieHue ajlbJeruia B
KHCIIOTY.

OnHOOCHOBHBIE IIPe/ieNbHbIE KApOOHOBBIE KUCIOTHI HA PUMeEpE YKCYCHOM KHCIOoThL. Ee
cBoiicTBa U mpuMeHeHHe. CTeaprHOBas KUCI0Ta KaK MpeACTaBUTENb )KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakiiuu sTepuuKaniy 1 MOHATHE O CIOXKHBIX 3¢(upax. JKupbl Kak clloKHbIE 3(pUpBI
[JIALIEPUHA U KUPHBIX KUCIIOT.

[TonsTue 06 aMmuHokucnoTax. Peakuyu nonukonaeHcanuu. benku, ux crpoenue u
Ouosiornueckasi posib.

[Tonsitue 06 yrneBogax. ['mroko3a, ee cBoiicTBa u 3HaueHue. Kpaxmai u nemonosa (B
CpaBHEHHUH), UX OMOJIOTHYECKas! POJIb.

JemMoHcTpanun. Mozaenu MoJeKysl METaHa U APYTHUX YIIIEBOAOPOI0B. B3anumonelicteue
3TUIIEHa ¢ OpOMHOM BOJIOW M pacTBOPOM NepMaHranara kauus. OOpasibl 3TaHoa U TIIHLEPHUHA.
KavecTBeHHas peakiys Ha MHOTOaTOMHbIE CIUPTHL. [lonydenue yKCycHO-3THIIOBOTO Adupa.
OwmsbuieHue xxupa. BzaumoseiicTBre riroKo3bl ¢ aMMHAUYHBIM PAaCTBOPOM OKCHJIA cepedpa.
KauectBennas peakuus Ha KpaxMadi. Jloka3zaTenbCcTBO HAMMYUS GYHKIIMOHATBHBIX TPYI B
pacTBopax aMUHOKHUCIOT. ['opeHue 6enkoB (1epcTy Wi NTHYbUX nepseB). L{BeTHbIE peakunn
OenKoB.

JlaGopaTopHsblie onbIThl. 14. 13roToBiienne Mozenei MoaeKyn yriieBogopooB. 15. CorictBa
runepuHa. 16. Bzaumopeiicteue rioko3sl ¢ rupokcuaom meau (1) 6e3 narpeBanus u npu
HarpeBaHuu. 17. BzaumoneiicTBue kpaxmasia ¢ HOJIOM.

Tema 4

O0o0menne 3HAHUH 0 XMMHUH 32 KYpPC OCHOBHOM IK0JIbI (6 %)
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DU3NYECKUI CMBICII TOPAIKOBOTO HOMEpPA 3JIEMEHTA B IEPHOANYECKON CHCTEME XUMHYECKHUX
anemenToB Jl. V1. MenzeneeBa, HOMEpPOB I1€pHOJa U IPYIIIbl. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IIEPUOJAX U TPYIIAX B CBETE NPEACTABICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaUEHHUE NIEPUOIUUECKOI0 3aKOHA.

THUIBI XUMHUYECKUX CBSI3€U U TUIIbI KPUCTANIMYECKUX PEIIETOK. B3auMOCBA3b CTPOCHUS U
CBOMCTB BEIIECTB.

Knaccugukanus XuMuuecKkux peakiuuii o pa3aIMyHbIM IPU3HAKaM (YUCIIO U COCTAB
pearupyomux 1 00pa3yrolnxcs BELIECTB; TEMI0BOH 3((heKT; UCII0Ib30BaHIE KATaIN3aTopa;
HalpaBJIeHUE; U3MEHEHHUE CTEeTEHEH OKHUCIIEHUS aTOMOB).

IIpocTsle 1 cnoXkHBIE BeniecTBa. MeTaiuibl 1 HeMeTallIbl. [ eHeTudyeckue psasl MeTasuia,
HEMeTallla U IepexoJHoro Metauia. OKcuabl (OCHOBHBIC, aM(pOTEPHBIC U KUCIOTHBIE),
THJIPOKCUIBI (OCHOBAHHMS, aM(OTEPHBIE THUPOKCHIbI U KUCIOTHI) U COJIH: COCTAaB,
KJaccuukanus 1 o0Ie XMMUIECKHE CBOMCTBA B CBETE TEOPUH IECKTPOITUTHUECKON
JUCCOLMALMU U NIPEACTABICHUH O IIPOLECCAX OKUCIECHUA-BOCCTAHOBIICHHUS.

O0s13aTe/IbHbIE MUHUMYM CO/IEPKAHUS
OCHOBHBIX 00pa30BaTeIbHBIX POrPaMM

XUMHUS KaK 4acTh €CTeCTBO3HAHUS. XUMHUS - HayKa O BEIIECTBaX, MX CTPOCHUHU, CBOICTBAX
U TIPEBPAIICHHSIX.

Hab6mronenue, onucanue, usmepenune, sxkcnepument, MOJIEJIMPOBAHUE. IIOHATHUE O
XUMHNUYECKOM AHAJIM3E U CUHTE3E.

DKCIEPUMEHTAIBHOE M3yYEHUE XWMHMUYECKUX CBOMCTB HEOPraHWYECKUX U OPraHUYECKHX
BEIIIECTB.

[IpoBenenue pacueroB Ha OCHOBE (HOpMyN W ypaBHEHHWI peakuuid: 1) maccoBoW monu
XUMHYECKOTO 3JIEMEHTAa B BEIIECTBE; 2) MAacCOBOM JI0JIM PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE;
3) KonMyecTBa BEIIECTBA, MAcChl WM OO0beMa IO KOJIWYECTBY BEIIECTBA, Macce WU 00BeMY
OJIHOTO U3 PEareHTOB WJIH MPOAYKTOB PEAKIIHH.

BemectBo

Atombl u Monekynbl. Xumudeckuil snemeHT. A3BIK XMMUU. 3nakum XumMu4ecKux
AJIEMEHTOB, XUMUYECKHE (POPMYIIbl. 3aKOH OCTOSHCTBA COCTaBa.

OtHocutenbHble aToMHass U MonekyisapHas maccsl. ATOMHASA EJMHUIIA MACCEHL
KonnuecTBo BemecTBa, Mosib. MosnsipHas Mmacca. MoJsipHbIi 00beM.

YucThle BelecTBa U cMecH BemecTs. IIpuponnsie cmecn: BO3IYX, ITIPUPOIHBIN A3,
HE®Tb, IPUPOAHBIE BOJbI.

KauecTBeHHBINI M KOJIMUYECTBEHHBI COCTaB BellecTBa. IIpocTeie M CIOXHBIE BEILECTBA.
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.

Ilepnonnueckut 3akoH u llepuommueckas cucreMa Xxumudeckux osnemeHrtos JI.M.
Menneneea. ['pynibl 1 iepuosl [lepuoandyeckor CUCTEMBI.

Crpoenne artoma. Sapo (IpOTOHBI, HEUTPOHBI) M 3IEKTPOHBI. M3oromsl. CrpoeHue
ANIEKTPOHHBIX 00070uek aTomMoB TiepBeIX 20 nsmemenTtoB I[lepmommueckonr cuctemsr JI.U.
Meneneesa.

Ctpoenne wmosiekyn. XUMHYECKas CBs3b. THIBI XWMHYECKHX CBSI3€H: KOBAJIEHTHAS
(moyisipHas W HEMOJIsIpHAasl), WOHHAsA, MeTajindeckas. [loHsATHE O BaJeHTHOCTH M CTENEeHU
OKHCIICHUS.

BemectBa B TBepAOM, XHJIKOM U Tra3000pa3HOM cocTosHUM. Kpucramimyeckue u
AMOP®HBIE Bemecrsa. THUIIBI KPUCTAJUIMYECKHX PEIIETOK (ATOMHAZ,
MOJIEKVIIAPHAS, MOHHAS U METAJIUIMYECKAS).
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XuMHUeCKasi peaklys. Y CIOBHs U NMPU3HAKM XUMHUUYECKUX peakiuil. CoxpaHEHHE MaccChl
BEILIECTB TP XUMHYECKUX PEAKIIUSX.

Knaccudpukanus XUMHUYECKUX PEAKIU MO pa3IMuHBIM TpPHU3HAKAM: YUCIY U COCTaBY
HCXOJHBIX U MOJYYEHHBIX BEIIECTB; U3MEHEHHUIO CTETICHEH OKHCICHHUS XUMHYECKUX 3JIEMEHTOB;
MOTJIOIICHHUIO WJIM BBIICIICHUIO SHEPTUU. DJIEKTPOIUTHYECKAsK UCCOLUAIINS BEIIECTB B BOAHBIX
pacTBopax. DJIEKTPOJUTHI U HEINEKTPOIUTh. MoHbl. KaTHOHBI M aHUOHBI. DJIEKTPOJIUTHYECKAS
JACCOLIMAIUS KUCIIOT, IIeJIouei U coneil. Peakiiun HOHHOro oOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIC peakiuu. OKUCIUTENIb U BOCCTAHOBUTEb.

DneMeHTapHbIe OCHOBBI HEOPTaHMYECKON XUMUU

CBoIiCTBa MPOCTHIX BEIIECTB (METANIOB M HEMETA/UIOB), OKCHIOB, OCHOBAHHM, KHUCIOT,
COJICH.

Bonopoa. Bogopoaunsie coequnenns HemetaioB. Kucioposa. O3oH. Boga.

l"anorensl. ['anoreHOBOIOPOAHBIE KUCIOTHI U KX COJIU.

Cepa. Oxkcunsl cepol. Cepnas, CEPHUCTAA U CEPOBOJOPOJHAS xucnorsl u ux
COJIH.

A3zotr. AmMuak. Conmu ammonus. OKcuIbl a30Ta. A30THas KUCIIOTa U €€ COJIH.

dochop. Oxeun pochopa. OprodochopHast KHCIOTA U €€ COJIH.

VYrnepon. Anmas, rpaduT. YrapHbIil U yIIeKUCHbIN ra3bl. YTolbHas KUCIOTAa U €€ COJH.

Kpemuuii. Oxcun kpemuus. Kpemuuenast kucinora. CUJIMKATBIL.

Illeno4nble U MIEIOYHO-3€MEIbHBIC METAIIJIBI M1 UX COCAUHECHUS.

Amomuanit. AMOOTEPHOCTDH OKCUJA U TNJPOKCHUIA.

Kenezo. Oxcuasl, TMIPOKCHUBI 1 COJIN xenesa.

[lepBoHayasbHbIE peACTaBICHNU 00 OPraHMYECKUX BELIECTBAX

[lepBoHayasibHbIE CBE/IEHUS O CTPOEHUU OPTaHUYECKUX BEILECTB.

VYTneBoJopobl: METaH, 3TaH, ITUJICH.

CnupTsl (METaHOJ, ATAaHOJ, INIMLEPUH) U KapOOHOBBIE KUCIIOTHI (YKCYCHasl, CTEapUHOBAs)
KaK MPEJICTABUTENN KUCIOPOICOIePKAIUX OPTraHUYECKUX COEINHEHHH.

buonoruuecku BakHbIe BELIECTBA: KUPBI, YTIIEBObI, OCIKH.

IMPEJCTABJIEHNA O ITOJIMMEPAX HA ITPUMEPE TTOJIMDTUJIEHA.

DKCcIepUMEHTaIbHBIE OCHOBBI XUMHHU

[IpaBuna paboTel B LIKOJBHOW Jlaboparopuu. JlaGoparopHas mocyna u o0OpyJlOBaHHUE.
[TpaBuiia 6€30MacCHOCTH.

Paznenenue cmeceit. Ounctka Beniects. OuiabTpoBaHue.

B3semmBanue. [Ipurorosnenue pacrBopos. [lomyuenne xpucramios coseld. IIpoBenenue
XUMHUYECKHX Peakluil B pacTBOpax.

HATPEBATEJIbHBIE YCTPOMCTBA. IMPOBEJIEHUE XUMHWYECKHX PEAKIIWIA
I[TPU HATPEBAHUU.

MeTtoapl ananu3a BeecTB. KauecTBeHHbIE peakuy Ha ra3000pa3HbIe BEIIECTBA U HOHBI B
pactBope. Omnpenenenue xapakrepa cpeabl. UHAMKaToOpsI.

ITomyuyenue ra3000pa3HbIX BEIIECTB.

YueO0HO-MeTOANYECKUI KOMILJICKC:

ona yuumens:
1. Tabpuensn O.C. Meroandeckoe nocobue ans yuurens. — M.: JIpoda, 2008.
2. Tabpuensu O.C., OctpoymoB N.I'. Xumus. 8 kinacc: HactonpHas kHura yaurens. - M.:
Hpoda, 2008.
3. Tabpuensn O.C. Xumus. 8 Kinacc: KOHTPOJIbHBIE M MTPOBEpOUHbIe paboThl. - M.: Jlpoda,
2010.
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4. HactonbHas kaura yuutens. Xumusa 8 kinacc. ['abpuensn O. C., Bocko6oiinukosa H.II.-
M.: ipoda, 2010 r.
5. Tabpuensn O.C., OctpoymoB N.I'. Xumus. 9 kinacc: HactonpHas kHura yuurens. - M.:
Hpoda, 2008.
6. T'abpuemnsn O.C. Xumus. 9 kiacc: KOHTPOJbHBIE M MPOBEPOUYHBIE padoThl. - M.: JIpoda,
2010.
7. Hacronphas kaura yuurens. Xumus 9 knacc. ['abpuensa O. C., Bocko6oiinukosa H.II.-
M.: ipoda, 2010
8. Xummsa B TecTax, 3ajgadax, ynpaxsHeHusx. 8-9 xmacc. Tabpuemsta O. C.,
Bockob6oiinnkosa H.I1.- M.: JIpoda, 2008 t.
01 YUauguxca:
1. Xumwus. 8 knacc: yueOHUK Jy1si 001eoopazoBatenbubix yupexaennit/ O.C. 'abpuesnsy. -
M.: Ipoda, 2009-10.
2. T'abpuenan O.C., SmykoBa A.B. Xumwms. 8 kmacc: pabouasi TeTpagp K y4eOHUKY
[Ma6puensna O.C. — M.: [Ipoda, 2009-11.
3. Xummus. 9 kiacc: yueOHHK i 001meodpa3zoBaTenbHbIX yupexaenuii/ O.C. ['abpuensH. -
M.: ipoca, 2009-10.
4. T'abpuenssn O.C., AmykoBa A.B. Xumwusa. 9 knacc: pabouass TeTpaab K YYEOHHKY
[Ma6puensna O.C. — M.: [Ipoda, 2009-11
JlonoTHUTEIbHAS JIUTEPATYPA JUIS YUUTEIIS:
HNuTtepHeT - pecypchl.
http //www.edu.ru - ®enepanbHbIii 00pazoBaTeIbHbIIN MopTan «Poccuiickoe 00pa3oBaHue».
http //www.mon/ gow. ru.- MuHrcTepcTBO 00pa3oBaHus U Hayku Poccuiickoit @eneparun.
http //www.fsu. mto. ru - denepanbHbiii coBeT MO ydeOHHMKaM MHHUCTEPCTBO 0Opa30BaHHS U
Hayku Pocculickoi @enepanuu.
http //www.regadm. tambov. ru . - Yrnpasienue oopa3oBanusi TaMO0BCKOIi 001IaCTH.
http //him. Iseptcmber. ru. - T'azeta «Xumus » u caiit ajst yaurens «5 Uiy Ha ypoK XUMUNY.
http //home. uic. tula .ru / -zanchem . - 3anumarenbHast XUMUS : BCE O METaJlIax.
http //mendeleev. Jino - net.ru . - [lepuoauueckuii 3axon J| .11 .MeHaeneeBa u CTpOSHHE aTOMa.

http //chemicsoft. chat. ru . - I[IporpamMmMHoe obOecrieueHre 0 XUMHUH.
HutepHer — pecypcesl:

www.him.1september.ru

www.edios.ru

www.km.ru/educftion

CD-nucku:

Xumus. 8-11 knacce. Bupryanbnas naboparopusi. — Mynstumenna, Mapl' TV, 2002

O0mas xapakrepucTuKa y4e0HOro npeamera

OCHOBHBIMHU HpO6H€MaMI/I XUMHU SABJIIIOTCA  HM3Y4YCHHUEC COCTaBa MW CTPOCHHA BCHICCTB,
3aBUCHUMOCTH HX CBOMCTIB OT CTPOCHUS, KOHCTPYUPOBAHUC BCUICCTB C 3aJaHHBIMU CBOﬁCTBaMH,

UCCJIEIOBaHNE 3aKOHOMEPHOCTEH XMMHUECKUX MPEBPAIICHUN U ITyTeH YIpaBlIeHUs UMU B IIENIAX
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MOJIyYeHHUsI  BEIIECTB, MAaTepUaloB, DSHEPrUU. YueOHOe  COJep)KaHUE  IMPOTPAMMBbI
CTPYKTYpUpOBaHO 10 JByM Onokam: Heopranumdeckas xumus; OpraHudyeckas XuMUS;
CogepxaHue 3TUX Y4eOHBIX OJIOKOB JODKHO OBITh HANpPABIEHO HA JOCTHIKEHHE IIeNei
XUMHYECKOro 00pa3oBaHUs B IIKOJIE.

Mecto npeamMera B 0a3sucHOM y‘leﬁHOM IJIaHe

[Iporpamma paccuutana Ha 136 yacoB u3 HUX B 8 Kjacce-68 yacoB u B 9 kitacce-68 yacos, 13
pacuerta - 2 y4eOHBIX Yaca B HEZeII0, U3 HUX: JIJIs POBEICHUS KOHTPOJIbHBIX — 8 YacoB,
1abopaTOPHBIX paboT - 8 yacoB
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