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IMosicuuTeILHAS 3aIMCKA

Bech TeopeTnueckuil MaTepuan Kypca XUMHUH JUI1 OCHOBHOH IIKOJIBI pacCMaTpUBAEeTCs Ha
MIEPBOM TOly 0OYYEHHUS, YTO TIO3BOJISET YIaUMCs 00Jiee OCO3HAHHO U TTTyOOKO M3YYHTh
(akTHUecKui MaTepuan — XMMHIO 3JIEMEHTOB U UX coemHeHui. Hapsiny ¢ aTuM Takoe
IIOCTPOEHHE IPOrpaMMBbl JAET BO3MOXKHOCTh Pa3BUBATh NOJyYEHHbIE IEPBOHAYAIILHO
TEOpPETUYECKHE CBEIEHUS Ha O60raroM (pakTHYEeCKOM MaTepuase XUMUU 3JeMeHTOB. B
pe3ysbTaTe BHIUTPBHIBAET 00€ COCTABIISAIONINE Kypca: U TeOpusi, U (PaKTHI.

[Tporpamma noctpoeHa ¢ y4éToM peaan3aluy MeXIIPEIMETHBIX CBsI3ed ¢ KypcoM (PU3UKH 7
KJIacca, IJie M3y4aloTCsi OCHOBHBIE CBE/ICHUS O CTPOCHUHU MOJIEKYIN U aTOMOB, M Ouojoruu 6-9
KJIACCOB, I'/Ie 1a&TCsl 3HAKOMCTBO C XMMHUYECKOW OpraHu3alei KJIeTKH U IpoleccaMy oOMeHa
BELIECTB.

OcHOBHOE coJiepKaHue Kypca XMMHHU 8 Kilacca COCTABIISAET CBEJCHUSA O XMMUUYECKOM 3JIEMEHTE U
¢dopmax ero cymecTBOBaHHUS — aTOMax, U30TOINAX, HOHAX, IPOCTHIX BEIIECTBAX U BAKHEUIIINX
COEMHEHUSX IeMEHTa ( OKCUaX U APYrMX OMHAPHBIX COCANHEHMSIX, KUCIO0TaX, OCHOBAHUAX U
COJISIX), O CTPOEHUU BEIIEeCTBA (TUIIOJIOIMH XUMUYECKHUX CBSA3EH U BUJaX KPUCTAIUITMUECKUX
PeLETOK), HEKOTOPBIX 3aKOHOMEPHOCTSX MPOTEKAaHUS peakuil U uX KiIacCu(UKaIum.

B conepxannn kypca 9 xinacca BHayane 0000ImEHHO PaCKPBITHI CBEIEHHUS O CBOMCTBAX KJIACCOB
BEIIIECTB — METAJJIOB U HEMETAIIJIOB, a 3aTeM IOJPOOHO OCBEILCHbI CBOMCTBA LIETOYHBIX U
IEJIOYHO3EMENBbHBIX METAJNIOB U rajloreHoB. Hapsay ¢ 3TUM B Kypce pacKphIBarOTCs TAKXKE U
CBOMCTBA OT/I€IbHBIX BXKHBIX B HAPOTHOXO3SIHCTBEHHOM OTHOIIEHUH BELECTB. 3aKaHUMBAETCS
KypC KpaTKUM 3HAKOMCTBOM C OpraHM4E€CKMMH COEIMHEHUSAMHU, B OCHOBE 0TOOpa KOTOPbIX
JIEKUT UJesl TCHETUYECKOT0 Pa3BUTHUSI OPraHUYECKUX BEILECTB OT YIJIEBOJOPOIOB 10
OuonoaumMepoB (OEIKOB U YIIIEBOIOB).

[TpenycMoTpeHHBIE B Kypce OCHOBHOM HIKOJIbI TEMBI-MOYJIN «XUMHS U CEIIbCKOE X035 CTBOY
(pexoMeHayeTC sl ISl CENIbCKUX IIKOJ) U «XUMHUS U SKOJIOTUSD (PEKOMEHIYETCS ISl TOPOICKUX
IIKOJ) MOTYT OBITh PACCMOTPEHBI Ha 3aBEPLIAIOLIEM 3Talle U3yUYeHHUs] XUMUH 3a CUET
JIOTIOJTHUTEIILHOTO BPEMEHH, BBIIEIIIEMOT0 U3 pe3€pBa MIKOJbHOTO KOMIIOHEHTA, TaK KaK
HPENOoNaraloT peaan3aluio B KAKOH-TO Mepe UMEHHO PErMOHAIBLHOIO U IIKOJIBHOTO
KOMITOHEHTOB.

Pabouas nporpamma y4eOHOro Kypca 1o XuMuu Juist 8-9 kinaccoB pa3paboTaHa Ha OCHOBE
[Tporpammel kypca xumuu s 8-11 kinaccoB 0011e00pa3oBaTeNbHBIX YyUpekaeHUH (0a30BbIi
yposenb) O. C. T'abpuensna 2010 r. JlanHast mporpamMma peaan3oBaHa B ydeOHUKaX:

[Ma6puensu O.C. Xumus. 8 knacc. — M.: Ipoda;

["abpuensan O.C. Xumus. 9 knace. — M.: [Ipoda;

N3zyuenne xumuu B 8-9 Ki1acce HarpaBJIeHO HA TOCTHIKEHUE CIEAYIOIINX LeNeH:

-pa3BUTHE  JMYHOCTHM  OOy4alOIIMXCs, WX  HUHTEUIEKTyaJbHOE M  HPAaBCTBEHHOE
COBEpUIEHCTBOBAHME, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX OTHOLIEHUH MU HKOJIOTUYECKU
11eJ1ec000pa3HOro MOBEACHUS B ObITY U TPY/IOBOU AEATENbHOCTH

-popmMupoBaHUE YMEHUN OpraHu30BbIBaTH CBOW TPy, MOJIb30BaThCS YYEOHHUKOM, JApYyroiu
JUTEpATypOi, COOI0OaTh MTpaBUia padoThI;

-popMHUpOBaHHE OCHOB XMMHUYECKOIO 3HAHUS — BaXHEWIIUX (DAKTOB, MOHATUH, XMMHUYECKHUX
3aKOHOB M TEOPHH, SI3bIKa HAYKH, JAOCTYHHBIX ydalluMmcs 0OOOIIeHHH MHMPOBO33PEHYECKOrO
XapakTepa;

-pa3BuTHE yMEHHH HaOmMI0[aTh U OOBACHATH XUMHYECKUE SBJICHMS, IPOUCXOAAIINE B
nabopaTtopuu, Ha MPOU3BOJICTBE, B IOBCETHEBHOM KU3HU;

-opmupoBanne ymeHuii 0e30macHOro oOpalleHHs C BELIECTBAMH, HCIIOJIb3YEeMbIMH TIpU
BBITTOJIHEHUH HECITOKHBIX XUMHUYECKHX OITBITOB M B TIOBCEHEBHOM KHU3HH,

-(opMupoBaHne yMeHHII CpaBHHBATh, BBHIUWICHATH CYIIECTBEHHOE, YCTaHABIMBATH MPHUYUHHO-
CIIEICTBEHHBIE CBS3M, JlelaThb O0OOOIEHUS, CaMOCTOSTEIbHO TMPUMEHATh, TOMOJHATh U
CHCTEMaTH3UPOBATh 3HAHUS;



-BBIPAa0OTKa y yYaIllUXCsl HOHUMaHUS OOIECTBEHHOW MOTPEOHOCTH B Pa3sBUTHU XUMHH, a TAK)KE
(GbopMUPOBaHHWE Y HUX OTHOIICHHS K XMMHH KaK BO3MOXKHOM 00JIacTH OYAyIIeH MpaKTHYECKOM
eI TEIILHOCTH;

B cooTBeTcTBHM ¢ y4eOHBIM IJIJAaHOM HAa M3ydeHHE XMMHH B 8,9 Kitacce OTBOIUTCS 2 Yaca B
Heel, 68 4acoB B T'OJI.

O0mas xapakrepucTuka yueOHOro npeamera

B cootBercTBUU ¢ DepepanbHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOI'O
obmero o0pa3oBaHUs YydYallWecs JODKHBI OBJIAJETh TAKMMH II03HABATEIbHBIMU YUE€OHBIMHU
JNEUCTBUSAMH, KaK yMeHHE (OpMYyIUpOBaTh MPOOJIIEMY U THIIOTE3Y, CTABUTh IEHW M 3a/adH,
CTPOUTH TUIaHBI IOCTUKEHUS 1€l U PEIICHUs] MOCTABICHHBIX 3a7]a4, IPOBOJUTH AKCIIEPUMEHT
Y Ha €r0 OCHOBE J€J1aTh BBIBOJIBI U YMO3AKIIFOUECHUS, ITPEACTABIIATh UX U OTCTAauBATh

CBOIO TOYKY 3peHusi. Kpome »sToro, ywamuecss MOJDKHBI OBJIAJETh NMPUEMaMH, CBSI3aHHBIMU C
ONPEACICHUEM TMOHATUM: OrpaHUYMBATH WX, OINMCHIBATHb, XapaKTEPU30BaTh W CPABHUBATH.
CnenoBaTenbHO, MPU HU3YYCHUU XMMHM B OCHOBHOHM IIKOJI€ YYalluecs JAOJKHBI OBJIAJIECTh
y4eOHBIMU ~ JCUCTBUSMU, TIO3BOJISIIOIIMMUA MM JOCTHYb JIMYHOCTHBIX, TIPEIMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

[Ipennaraemasi mporpaMMa 1Mo XMMHM PACKPBIBAET BKJIaJ YYeOHOro MpeaMera B JIOCTHKEHUE
1eJaeii OCHOBHOTO OOIEro oOpa30oBaHUs M ONpEAesIeT BaKHEHIIHE COACp)KaTeIbHbIC JTUHUU
npeaMera:

* BellleCTBO — 3HAHMS O COCTABE M CTPOSHUH BEIIECTB, UX BAKHEHUITUX (PU3HUECKUX U
XHMUYECKHX CBOMCTBAX, OMOJIOrMYECKOM JICHCTBUU;

* XHMHYeCKasi peaklusi — 3HaHusA 00 yCIOBHSX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOMCTBA BEILIECTB, CIIOCO0AX YIMPABICHUS] XUMHUUYECKIUMU ITPOLIECCAMU;

* IPUMEHEeHHUE BeleCTB — 3HAHUS U OIBIT MPAKTUYECKON NIESITEIbHOCTH C BEIIECTBAMH,
KOTOpBIC HAau0O0JIee YacTO yIOTPEOISIFOTCS B IIOBCETHEBHOM KU3HU, IIIUPOKO UCTIOIB3YIOTCS B
MIPOMBIIIICHHOCTH, CEJILCKOM XO35HUCTBE, HA TPAHCIIOPTE;

* I3bIK XUMHMHM — CHCTEMA BAKHENIINX NOHATUN XUMHUU U TEPMUHOB, B KOTOPBIX OHU
OTKCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYEeCKUX BEUIECTB, T. €. UX Ha3BaHUS (B TOM UHUCIIE U
TPUBHUAIILHBIE), XUMUUYECKHE (POPMYIIBI U YPABHEHHUS, a TAKKE MPaBHIIa MepeBoa HHPOPMAIIHH C
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XMMHUU U 0OOPATHO.

[Ipu otGope conmepkaHusi, KOHKPETU3UPYIOLIETO MPOrPaAMMYy, YUUTHIBAIIOCH, YTO Mepe]] 00InM
oOpa3zoBaHMEeM He CTOMT 3afada Npo(ecCHOHANBHOW TMOATOTOBKH OO0yYarommxcsa. OITO
OTIPENIETTUIIO TIOCTPOEHUE Kypca Kak OOIIEKYyJIbTYpHOTO, HANpaBJICHHOTO, MPEXKIE BCEro Ha
dbopMUpOBaHHE U pa3BUTHE HMHTEpeca K M3YYEHUIO XMMHUU. YUTE€Ha OCHOBHAs OCOOEHHOCTH
MOJPOCTKOBOrO BO3pacTa — HAYaJIO MEpeXoJa OT JETCTBAa K B3POCIOCTH, KOTOPBIA XapaKTe-
pHu3yeTcs pa3BUTHEM MO3HABATENbHOM cephl.

Ha sTane ocHoBHOrO 00111€T0 CpeTHETO 00Pa30BaHUS MTPOUCXOAUT BKIIOYCHHE 00YUaIOIIUXCS B
MPOEKTHYID M HCCIEHOBATEIBCKYI0 JEATEIbHOCTh, OCHOBY KOTOPOM COCTaBJISAIOT TaKHUe
YHUBEpCAIbHBIE yUYeOHBIE NEUCTBHS, KaK YMEHHE BHUJIETh MPOOJIEMBI, CTAaBUTh BOMPOCHI, KJac-
cuuIMpoBaTh, HAOIIOAATH, MPOBOAUTH JKCHEPUMEHT, JelaTh BHIBOJIBI W YMO3aKIIOUEHUS,
OOBSICHATH, JOKa3bIBaTh, 3AlMINATh CBOM HJEH, NaBaTh ompeneicHus mnouatusMm. Croma xe
OTHOCATCSI TIPUEMBI, CXOAHBIE C OIPEIACICHUEM IIOHATHI: OIMCAHUE, XapaKTEPHUCTHKA,
pa3bICHEHHE, CpaBHEHHE, paznnueHue. DOpPMHPOBAHME OSTUX YHHBEPCAIBHBIX YUEOHBIX
JIEUCTBUA HA4YMHAETCS €ul€ B HAYaJIbHOM IIKOJIE, a B KypC€ XUMHUHU OCHOBHOM IIKOJIBI
MIPOUCXOJIUT UX Pa3BUTHE U COBEPIIEHCTBOBaHUE. B CBSA3M ¢ 3TUM pe3epBHbBIC YaChI IITITAHUPYETCSA
UCIIONIb30BaTh Ha (opMHpOBaHHE W pPa3BUTHE YMEHHH MPOEKTHOH M HCCIIEI0BATEIhCKOMN
JIeATeTLHOCTH, YMEHUE BHJICTh MPOOJIEMBI, /IeJIaTh BHIBOIBI U YMO3AKITIOUCHHUS.



MecTo y4eOHOro npeaMeTa B y4eOHOM ILJIaHe

Oco0OeHHOCTBIO  cOfepX aHHUs Kypca «XHUMHS» SBISIOTCS TO, YTO B 0a3MCHOM Yy4eOHOM
(oOpa3oBarenbHOM) IUIAHE O3TOT TPEAMET TMOSIBIISICTCS TOCICTHUM B PSy HU3YyYCHHS
€CTECTBCHHOHAYYHBIX TUCIHUIUIMH. J[aHHAsS HEOOXOAMMOCTh OCBOCHHUS OOBSCHSETCS TEM, YTO
HIKOJBHUKH JIOJDKHBI 00JalaTh HE TOJBKO OMpPEICIICHHBIM 3allacoM IPEIBaPHTEIBHBIX
€CTECTBCHHOHAYYHBIX 3HAHUU, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIICHUEM.
VYdammMucs: y)ke HaKOIUICHBI 3HaHUSI TI0 CMEXHBIM JHUCIUIUIMHAM IMKJIA: OMOJIOTHH, (DU3HKH,
MaTeMaTHKH, Treorpaduu, cHOpMHUpPOBAIHCH YMEHUS aHAIM3UPOBATH, BECTH HAONIOICHUSA,
CpaBHUBATh OOBEKTHI.

OcHOBHOE colepKaHHe Kypca 8 Kjacca COCTaBJISIET CBEACHUS O XHMHUYECKOM DJIEMEHTE M
(dopmax ero cymecTBOBaHUS — aTOMaX, U30TOIMAX, MOHAX, MPOCTHIX BEIIECTBAX U UX BAKHEUIIIHX
coeuHEHUsX (OKCUIaX W JPYTuX OMHAPHBIX COSAMHCHHSX, KUCIOTaX, OCHOBAHUSIX U COJSX), O
CTPOCHUU BEIIECTBA, 3aKOHOMEPHOCTSX MTPOTEKAHHS PEAKIIUK M UX KiIacCH(pUKanuu.

B conepkanuu kypca 9 kitacca BHauaje 0000IIEHHO PACKPBITHI CBEICHUS O CBOMCTBAX KJIaCCOB
BELIECTB — METAJUIOB U HEMETAJUIOB, a 3aTEM MOAPOOHO OCBEILEHBI CBOICTBA LIEIOYHBIX U
HIETIOYHO3EMENbHBIX METAJIIOB M TaIOreHoB. Hapsty ¢ 3TUM B Kypce pacKphIBAIOTCS TaKXKe U
CBOMCTBA OT/ICJIbHBIX BaXXHBIX B HAPOJIHOXO035MCTBEHHOM OTHOIIICHUH BEIIECTB. 3aKaHUNBACTCS
KypC 3HAKOMCTBOM C OPraHUYeCKUMH COSAMHEHUSIMHU, B OCHOBE 0TOOpa KOTOPBIX JICKUT UJIes
TEHETUYECKOTO PA3BUTHS OPTraHMYECKUX BEIIECTB OT YTIIEBOAOPOIOB /10 OMOMOIMMEPOB.

Conep:xanue Kypca 8 kiace
BBenenue (4 4)

XHMHS — HayKa O BEIIECTBaX, UX CBOMCTBAX U IPEBPALICHUAX.

[ToHATHE O XUMUYECKOM 3JIEMEHTE U (POpPMax ero CyIiecTBOBaHMs: CBOOOIHBIX aTOMax,
IPOCTBIX U CJIOKHBIX BEIIECTBAX

IIpeBpamenus Beniects. OTIUYNE XUMUYECKUX PEAKIUN OT GU3NUECKUX ABJICHUN. Posb
XUMUH B J)KU3HU YEJIOBEKA.

Kpatkue cBeneHust U3 MICTOPUH BOZHUKHOBEHUS U pa3BUTHs xumui. [lepuon anxumum.
[Tonsitue o punocodpckom kamue. Xumus B XVI B. Pazputue xumun Ha Pycu. Poinb
OTEYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMHUECKOW Hayku - paboTsl M. B. JlomoHocoBa, A.
M. byrneposa, 1. 1. Menneneesa.

XuMudeckasi CAMBOJIMKA. 3HAKM XUMHUYECKHUX DJIEMEHTOB U ITPOUCXO0XKACHUE UX HAa3BaHUM.
Xumunueckue popmyisl. Uuaekcsl n kodpdunueHTsl. OTHOCUTENbHbBIE aTOMHAS U
MOJIEKYJIsIpHas Macchl. PacueT MaccoBoOil 10 XUMHUYECKOTO 3JIeMEeHTa 1o (opMyJie BEIIeCTBa.

[Tepuonnueckas cucrema xumMmuueckux sneMeHToB . 1. Mengeneesa, ee cTpykTypa: Malible U
OoJbIIIME TEPUO/IBI, TPYIIIBI U MOATPYNIHI (IN1aBHas U moboyHast). [lepuoanueckas cuctemMa Kak
CIPaBOYHOE NIOCOOME IS MTOJIYyYEHHUS CBEJCHUIN O XUMUYECKUX 3JI€MEHTaX.

Pacuyernsle 3anaun. 1. HaxoxneHre OTHOCUTENBHON MOJIEKYJIIPHONM MacChl BELIECTBA 10 €T0
XUMHUECKo ¢opMmyiie. 2. BpluncieHnre MaccoBOM JJOJIU XUMUYECKOTO 3JIEMEHTA B BELLIECTBE 110
ero ¢opmyre.

Tema 1. ATombl XuMHu4ecKHX dj1eMeHTOB (10%)

ATOMBI KaK (hopMa CyIIecCTBOBaHUS XUMUYECKUX 31eMEeHTOB. OCHOBHBIE CBEJICHHS O CTPOSHUH
aToMOB. JloKa3zaTenabCcTBa CIOKHOCTH cTpoeHus: atToMoB. OnbiThl Pesepdopaa. [lnanerapuas
MOJIEJIb CTPOECHHUS aToMa.

CocraB aTOMHBIX sJIep: TPOTOHBI U HEUTPOHBL. OTHOCUTENIBHAS aTOMHAsI Macca. B3anmocBs3b
HOHSITUH «TIPOTOH», KHEUTPOH», KOTHOCUTENIbHAsE AaTOMHAsL Macca.



N3meHeHue yrcna MpOTOHOB B SApE aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX JJIEMEHTOB.
W3meHenune vrciia HeUTPOHOB B siipe aToMma - 00pa3oBaHue n30TonoB. COBpeMEHHOE
ONpeJIeTICHUE MOHATHS «XUMHUUYECKHUH 3JIeMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOT0 JIEMEHTA.

OnexTpoHbl. CTPOCHUE IEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX 371eMEeHTOB Nel-20
nepuoanueckoit cucremsl 1. 1. Menneneea. [lonsTre 0 3aBeplIEcHHOM U HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[lepuoanueckas cucteMa xumuueckux saemeHToB JI. M. MeneneeBa u CTpo€HUE aTOMOB:
(bU3HYECKUI CMBICH MOPSIIKOBOTO HOMEpaA 3JIEMEHTa, HOMepa TPYIIEI, HOMEpa MepHoa.

W3meneHue yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOTO
DJIEMEHTA - 00pa30BaHUE MOJOKUTEIBHBIX U OTPUIATEIHLHBIX HOHOB. MIOHBI, 00pa3oBaHHbBIC
aTOMaMH{ METAJIJIOB U HeMeTaJIoB. [IpHunHbI U3MEHEHHS] METAJUIMYECKUX U HEMETAIITNYECKUX
CBOMCTB B Iepuoax U rpymnmnax.

O6pazoBanue OMHApHBIX coenuHeHni. [TonsaTre 006 noHHO CBs3U. CXeMbl 00pa3oBaHUS
MOHHOM CBSI3H.

B3aumopeiicTBiue aTOMOB XUMUYECKUX JIEMEHTOB-HEMETANIOB MEX]1y cOO0M - 00pa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBalieHTHAst HEMOsIpHAsk XMMHYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBI.

B3aumojieiicTBE aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIOB MEXTy CO0OM - 00pa3oBaHue
OMHAPHBIX COCTUHEHHUI HEMETAIIOB. DIIEKTPOOTPUIIATEIbHOCTh. [IoHATHE O KOBaJIeHTHON
IIOJISIPHOM CBSA3H.

BiaumopeiicTBue aTOMOB XUMHUYECKUX JIEMEHTOB-METAIIIOB MEX Ay CO00ii - oOpa3zoBaHue
METaJUIMYECKUX KpUCTa/IoB. [loHATHE O METANINYECKON CBSI3U.

JeMoncTpanuu. Mozaenu aToMOB XUMHUYECKUX J1eMEHTOB. [lepuonnyeckas cucrema
xumMuueckux asemenToB J1. Y. Meneneena.

Tema 2. Ilpoctbie BemecTBa (7 u)

[TosioxxeHre MeTaJlJIOB U HEMETAJIJIOB B IEPUOIUYECKON CUCTEME XMMHUUECKHX 3JIeMeHTOB /1.
U. MenneneeBa. Baxkneiiine mpocThie BEIeCTBa - METAILJIbL: Kelle30, aATFOMUHUN, KaJIbIIHii,
MarHui, HaTpui, kanuii. O01uue puznyeckue cBOMCTBa METAIJIOB.

Baxxuelime npocTble BelecTBa - HEMeTasllbl, 00pa30BaHHbIE ATOMAMHU KUCJIOPO/1a, BOAOPOAA,
asora, cepsbl, hocdopa, yriaeponaa. CrmiocoOHOCTh ATOMOB XMMUYECKUX IJIEMEHTOB K
00pa30BaHUIO HECKOJIBKHMX MPOCTHIX BELIECTB - AJUIOTPONHUS. AJUIOTPONHbIE MOIUDUKALIIH
Kucaopona, pocdopa u onoBa. Merammndeckue 1 HEMETAIITMYECKUE CBONCTBA IPOCTHIX
BelecTB. OTHOCUTENBHOCTD JIEJICHUS MTPOCTHIX BEIIECTB HA METAJIJIBI U HEMETAJLIIBL.

[TocTostnuas ABoraapo. KomurdectBo BemectBa. Mok, MonsipHast macca. MoJisspHbIil 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eTMHUIBI KOJHYECTBA BEIIECTBA — MUJUIUMOJb U KUJIOMOJTb,
MUJUTUMOJIIPHAs U KWJIOMOJISIPHAsI MAacChl BELLIECTBA, MUJUTUMOJISIPHBIN M KHMJIOMOJISIPHBIN
00BEeMbI ra3000pa3HbIX BELIECTB.

Pacuets! ¢ ncrosnb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBII 00bEM Ta30BY, «IIOCTOSTHHAST ABOTaIPO».

PacuerHble 3aaauu. 1. Beruncienue MoJIIpHON MacChl BEMIECTB MO XUMUYECKUM (POpMYyIIaMm.
2. PacueTsl ¢ HCIOJb30BaHUEM MOHATUH «KOJIUYECTBO BEIIECTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIpO».

JemoHcTpanun. HekoTopble MeTaibl 1 HEMETAJIIBI KOJIMYECTBOM BellecTBa 1 Mosb. Monenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. Coenunenusi XUMUYECKHUX dj1eMeHTOB (12 u)

Crenens okucienus. OnpeereHue CTETIeHH OKUCIICHHS JIEMEHTOB 110 XUMHYECKOH opMyie
coenuneHusi. Cocrapnenue Gopmysn OMHAPHBIX COENUHEHUH, 00N C1IOCO0 X Ha3bIBAHUS.



bunapHbie coeMHEHUs: OKCUIBI, XJIOPHUIBI, cyabduast u ap. CoctaBieHne ux GopmyiL.
[IpencraBuTeny OKCUAOB: BOJA, YIICKUCIIBIN Ta3 U HerameHas u3BecTs. [IpeacraBurenu
JIETYYUX BOJAOPOJIHBIX COSIUHEHUMN: XJIOPOBOIOPO/] M aMMHUAK.

OcHoBaHus, X COCTaB U Ha3BaHUs. PacTBopuMOCTh OcHOBaHMil B Boje. Tabnuia
PacTBOPUMOCTH I'MAPOKCHUIOB U cosiel B Boze. [IpencraBureny menouen: ruApOKCUIBI HATPHS,
Kanus U kanblud. [Tonstue o kauecTBeHHBIX peakiusax. Muaukatopsl. M3MeHeHne okpacku
WHJMKATOPOB B ILIEJIOYHOU CpEZE.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccuduxamus kuciot. [IpeacraBurenu KUcioT: cepHas,
coJisiHas ¥ a30THas1. M3MeHeHne okpacku MHAUKATOPOB B KUCJIOTHOM cpe/ie.

Conu kak Mpou3BOAHbBIE KUCIOT U OCHOBaHMMU. MIX cocTaB u HazBanus. PacTBopuMocThb coneli B
Bojie. [IpencraBurenu comneil: Xiopu HaTpus, KapOoHaT U pocdat Kanbus.

AMop(dHBIE 1 KpHUCTAIITUYECKHIE BEILIECTBA.

MexMOJIEKYIISIPHBIE B3AUMOAECHCTBUS. THUIIBI KPUCTAUIMYECKUX PELIETOK: HOHHAS, aTOMHAs,
MOJICKYJISIpHAsI U METaJUIMYecKas. 3aBUCUMOCTh CBOMCTB BELIECTB OT THIIOB KPUCTAILITHYECKIX
PEIIETOK.

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa JJIst
BEIIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

Uuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIbIX U Ta3000pa3HbIX cMeceil. CBolicTBa
YHUCTHIX BEIIECTB U cMeceld. Ix coctaB. MaccoBast u 00beMHast 10JIM KOMIIOHEHTa CMECH.
Pacuyetsl, cBsI3aHHBIE C UCIIOIH30BAHUEM ITOHSATHUS JTOJISL.

Pacuernble 3agauu. 1. Pacyer MmaccoBoi u 00beMHOM 70J1€lf KOMIIOHEHTOB CMECH BEIIECTB.
2. Boruncnenue MaccoBOil 1011 BeIeCTBa B PACTBOPE 1O U3BECTHOI Macce paCTBOPEHHOTO
BEIIIECTBA U MacCe pacTBOPUTEIA. 3. Briuncienne Macchl pacTBOPSIEMOTO BEIIECTBA U
pacTBOPUTENS, HEOOXOAUMBIX ISl IPUTOTOBIICHUS ONIPEAECIEHHON MACcChl pacTBOPa C U3BECTHOM
MaCCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.

Jemonctpanun. OOpasisl OKCUAOB, KUCIOT, OCHOBaHHM U colieil. Moaenu KpucTalTHYeCKUX
peUIeToK XJIOpH1a HaTpus, aiMasa, okcuaa yriepoaa (IV). B3peiB cMecu Bogopoja ¢ BO3AYXOM.
CrniocoObI pa3aenenus cMecei, TUCTHIUISIUS BOJIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3aMu BEIECTB PAa3HBIX KIAcCOB. 2.
Paznenenne cmecen.

Tema 4. W3meHeHusi, NIpoucxoasiue ¢ Bemecrsamu (10u)

IlonsTHE ABIIEHNI KaK N3MEHEHUH, IPOMCXOASIIUX C BEUIECTBAMHU. SIBJIEHUS, CBA3aHHBIE C
U3MEHEHUEM KPUCTAJUIMYECKOTO0 CTPOEHUS BEIECTBA ITPU ITOCTOSITHHOM €r0 COCTaBe,
¢uznueckue sBieHus. PU3nveckre sIBIEHUS B XUMUU: AUCTUIUISALMS, KPUCTAIITH3AIMS,
BbIIIapMBaHNE U BO3TOHKA BEIIECTB, IEHTPU(PYrUpoBaHHE.

SIBneHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEILIECTBA, - XMMUUYECKHE peakuuu. [IpuzHaku n
YCIIOBUS IPOTEKAHUSI XUMUYECKUX peakuuil. [IoHsTue 06 3K30- U SHAOTEPMUUYECKUX PEAKLIUIX.
Peakunu ropeHus Kak 4acTHBIN cIydail SK30TEpMUYECKUX PEAKIHI, TPOTEKAIOIINX C
BBIJICIICHUEM CBETA.

3aKOH COXpaHEHMs MACChI BEIECTB. XMMHUYECKHE YPABHEHU. 3HAUEHUE UHIEKCOB U
koa¢¢unmenToB. CocTaBieHNE ypaBHEHUN XUMUYECKUX pEaKLUM.

Pacyersl o XMMHUECKUM ypaBHEHUsIM. Perienne 3a1a4 Ha HaX0XACHUE KOIMUYECTBA
BElIECTBa, MAaCChl WM 00beMa MPOAYKTa PeaKuy M0 KOJIMYECTBY BELIECTBA, MAcCe WIH 00bEMY
HCXOJIHOTO BellecTBa. PacueTsl ¢ HCIIOIB30BAHUEM IOHATHS «OJIsD», KOT1a HCXOJHOE BEIECTBO
JIaHO B BUJIE PacTBOpA C 3aJIaHHON MacCOBOM J10JI€l paCTBOPEHHOr0 BEIIECTBA MU COAEPIKUT
OIIPEIEICHHYIO OO IPUMECEH.

Peaknun paznoxenus. [loHATHE 0 CKOPOCTH XUMHYECKUX peakiuil. Katanu3aropsl.
DepMEHTHI.

Peaknuu coenuaenus. Katanutudyeckue u HeKataquTudeckue peakun. OOpaTuMbIe U
HEOOpaTHMBbIE PEAKIINH.



Peakuuu 3amenieHus. DIEKTPOXUMUYECKUH Pl HAIPSYKEHUI METAIOB, €70 UCII0JIb30BAHHE
JUTSL IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKIUil MEKy METaJlJlaMU U pacTBOpaMH
KHCJIOT. Peakiinu BBITECHEHUSI OJJHUX METAJLJIOB U3 PACTBOPOB UX COJICH JPYTrUMHU METaJIaMH.
Peakiun oOmena. Peakiiuu HelTpanu3anuu. Y CIOBHS MPOTEKaHKUS peakiuii oOMeHa B
pacTBopax J10 KOHIIA.

Tunsl XuMuyecKux peakuui (Mo NpU3HAKY «UUCIIO0 U COCTaB UCXOAHBIX BELIECTB U MPOTYKTOB
peakuumny) Ha IpUMepe CBOMCTB BOJIbI. Peakiiust pa3iioxkeHust - 3JIeKTpoIu3 Bojbl. Peakiuu
COEIMHEHUS - B3aUMOJICHCTBUE BOJBI C OKCHIaMU METAIIJIOB U HeMeTallIoB. [ToHsTre
«TUJIPOKCUIBDY. Peakinu 3aMenieHus - B3auMOIeUCTBUE BOJIBI C IIETOYHBIMU U
HIeJI0YHO3EMENIbHBIMU MeTalulaMu. Peakiinu oOMeHa (Ha mpumepe Tuapoian3a cyiabhuia
ATIOMUHUS ¥ KapOuaa KalbIus).

PacuerHble 3aga4u. 1. Boruncnenue no XuMHUYecKuM ypaBHEHHUSM MacChl WIIM KOJIMYECTBA
BELIECTBA 10 U3BECTHOM Macce WM KOJIMUYECTBY BELIECTBA OJHOIO U3 BCTYNAKOUINX B PEAKIIUIO
BEIIECTB UM MPOAYKTOB peakuuu. 2. Boruncinenue Maccol (KOIMYECTBA BEIIECTBA, 00beMa)
IPOJYKTA PEAKUH, €CJIM U3BECTHA MAacCa UCXOAHOIO BELIECTBA, COIEPIKALLETO ONPEAEICHHYIO
J0JTT0 TipuMecei. 3. Beuncnenune Macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOyKTa peaKkiu,
€CJIM U3BECTHA Macca pacTBOpPa U MaccoBasi J0JIsl paCTBOPEHHOT'O BEILIECTBA.

JemoncTpauuu. [Ipumeps! Gpusndeckux sSBIECHUN; a) TUIaBieHUE napaduHa; 0) pacTBOpEHHE
NepMaHraHaTa Kaius; B) TU(Qy3usl TyIIHUCTHIX BEMIECTB C TOPSIIEH JIAMITOYKY HAKATHMBAHHUS.
[TprMepsl XUMUYECKHX SBJICHHI: a) TOpPeHHE MarHusi; 0) B3aUMOIEHCTBUE COISTHOM KHCIIOTHI C
MpaMOpOM WJIM MEJIOM; B) nostydeHue rugpokcuaa meau (11); r) pactBopenue moayuyeHHOTro
TUAPOKCHUIA B KHCIIOTAaX; 1) B3aumoaeiicteue okcuaa meau (II) ¢ ceproit kucnotoit mpu
HarpeBaHuy; €) pa3jioKeHUe epMaHraHaTa Kauus; K) B3auMo/IelicTBUE pa30aBIE€HHBIX KUCIIOT C
MeTallJIaMH|; 3)pa3fioskeHre IEPOKCHIa BOIOPOa.

JlabopaTopHblie onbIThI. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI U CIIMPTA I10
MCYE3HOBEHUIO UX Kareib Ha (UiIbTpoBaIbHOM Oymare. 4. OKucIeHHe MeIH B TJIaMEHU
CIIUPTOBKHU WJIU TOpeNKH. 5. [lomyTHEHHE U3BECTKOBOM BOJIBI OT BBIABIXAEMOTO YTIIEKUCIOTO
rasza. 6. [lonyyeHue yriekucinoro raza B3auMOJCHCTBHEM COMIBI  KUCIIOTHL. 7. 3aMeleHHe MeIu
B pactBope xsuopunaa meau (1) sxenezom.

Tema 5. IIpakTukym Nel
IIpocreiimme onepannu ¢ BemecTsoM (5 4)

1.ITpaBuia TeXHUKH 6€30MaCHOCTH NPU pabOTe B XMMUYECKOM KaOUHeTe.

[Tpuemsbl oOpanieHus ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU MPUOOpaMu. 2.
HaGnronenus 3a U3MEHEHUSMH, IPOUCXOIAIIMMU C TOPSIIEH cBeYOH, U uX onucanue. 3. AHamu3
MOYBHI U BOJBL. 4. [Ipu3Haku xuMuueckux peakuuid.S. [Ipurotosnenne pactBopa caxapa u
OIIPEECIIEHUE MACCOBOM JI0JIN €r0 B PacTBOPE.

Tema 6. PacrBopenue. PacTBopbil.
CaoiicTBa pacTBOpoOB 1eKTpoInToB (18 u)

PactBopenune kak ¢puznko-xumuueckuil npouecc. [loHsTHe 0 ruapaTax U KpUCTAJUIOTHIpaTaXx.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PAaCTBOPHUMOCTH TBEPIBIX
BEIIECTB OT TeMreparypbl. HachillleHHbIE, HEHACBIIMICHHBIE M MEPECHIICHHBIE PAacCTBOPHI.
3HaveHHe pacTBOPOB JJIsl IPUPOJIbI U CEbCKOTO X035 CTBa.

[TonsiTre 00 PAEKTPOIUTUUYECKON AUCCOIMAINH. DIICKTPOIUTHI U HEANEKTPOIUTHL. MexaHu3M
JUCCOIMAIMU  JJIEKTPOJUTOB €  pa3du4yHbIM THUIOM  XHUMHuYecKod cBsizu. (CreneHpb
ANEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U C1a0ble JIEKTPOIUTHL.

OCHOBHBIE TIOJIOXKEHUSI TEOPUU BJIEKTPOJIUTHUYECKOW Juccouuanuu. VoHHbIE ypaBHEHUSA
peaknuii. YCIOBHS MPOTEKaHUsS pPeakiuu OOMEHa MEXAYy DJICKTPOJIUTAMHU JI0 KOHIIA B CBETE



VOHHBIXITPEACTABIICHH.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux kmaccupukamms. Jluccormuanus KHUCIOT W WX CBOHCTBA B CBETE TEOPHH
3JIEKTPOJINTUYECKON Juccoruanuu. MoJIeKyasipHble M MOHHBIE YPAaBHEHUS PEAKLMM KHUCIOT.
B3aumoneiicTBue KHUCIOT € MeETaIaMH. DJEKTPOXUMUYECKUM PpAJl HAMpPSKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHUIAaMU METauIOB. B3aumoneicTBHE KHUCIOT C OCHOBaHUSIMHU -
peakiusi HeWTpanu3anuu. B3aummoneicTBHEe KHUCIOT ¢ comsiMu. Vcmonbp3oBaHWE TaOIHUITBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanwust, ux knaccuukanus. Jucconuanus OCHOBaHUN M MX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJINTUYECKON AUcCcoUManuy. B3anMoneicTBue OCHOBaHWI C KHCIOTaMH, KHUCIOTHBIMU
OKCHJIaMH M coisiMd. Vcnosnp3oBaHue TaONMIBI PAcTBOPUMOCTH ISl  XapaKTEPUCTUKU
XMMUYECKUX CBOMCTB OCHOBaHUM. Pazno)keHne HepacTBOPUMBIX OCHOBAaHUM IIPU HArPEeBaHMM.
Conu, ux kinaccupuKanus U IUCCOIMANNS PA3IUYHBIX THIOB cosieil. CBOICTBA cOJiell B CBETE
TEOPUH 3JIEKTPOJUTUYECKON Iucconuanuu. B3anmopneicTBue cojied ¢ MeTalllaMH, YCIOBUS
IIPOTEKaHUs 3TUX peakuui. B3zaumonencTBue coyied ¢ KUCIOTAMM, OCHOBAHMSMHU U COJISIMU.
Hcnonp3oBanue TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB COJIEH.

O0600mmeHne cBeneHUd 00 OKcHIaX, HUX KIaCCU(PUKAIUU M XHUMHUYECKHUX CBONCTBax.
I'eneTnyeckue psAabpl METAUIOB W HEMETAUIOB. ['eHeTnueckas CBsI3b MEXAYy KiaccaMu
HEOPraHWYECKHUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBUTEINb, OKUCICHUE U
BOCCTaHOBJICHHE.

Peakuuu MOHHOTO OOMEHa M OKHCIUTEIBHO-BOCCTAHOBHUTENbHbIE peakiuu. CocTaBlieHUE
YpaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOIOM 3JIEKTPOHHOTO OaaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB M HEMETAUIOB, KHCIOT M COJied B CBETe
IIPEACTABICHUI 00 OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX IIpolLeccax.

JdemoncTpanuun. lVcnbiTaHue BEUIECTB M UX PACTBOPOB  HA  BJIEKTPOIPOBOJHOCTb.
3aBUCHUMOCTD AJICKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuu. B3aummopeiicTBue
IIMHKA C CepOoi, COIsTHOM KucaoTou, xiopuaoM meau (I1). 'openne maruus.

JlabopaTopHble onbIThI. 8. Peakiuu, XxapakTepHbIe 751 PACTBOPOB KHUCJIOT (COJSTHON MK
cepHoit). 9. Peakiuu, xapakTepHble AJIs1 PaCTBOPOB Iienouel (TUAPOKCUIOB HATPUS WM Kallus).
10. Tlony4yenue u cBOiiCTBa HEPACTBOPUMOIO OCHOBAaHHUS, HanpuMmep rugpokcuaa meau (11). 11.
Peakuuu, xapaktepHsle A7 pacTBOPOB coneil (Hampumep, amns xinopuaa meau (II)). 12. Peakmun,
XapaKTepHBbIE 111 OCHOBHBIX OKCUIOB (HampuMmep, i okcuaa Kanplus). 13. Peakmuu,
XapaKTepHBIE U1 KUCIOTHBIX OKCUIOB (HampuMep, ISl YTIEKUCIIOTo ra3a).

Tema 7
IIpakTukym Ne2

CBoiicTBa paCTBOPOB 3JIEKTPOJMTOB (2)

1. CoiicTBa KHUCJIOT, OCHOBaHHﬁ, OKCHIOB M COJIEH. 2. Pemenne SKCIICPUMCHTAJILHBIX 3a/1a4.



Copepxanue Kypca 9 kiaace

IloBTOpEHNE OCHOBHBIX BONIPOCOB Kypca 8 Kiiacca U BBeJleHHe B Kypc 9 kiacca (6 1)
XapakTepucTuKa dJEMEHTa I0 €ro IoJoKeHHo B [lepuomnueckold cCHCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa. CBolicTBa OKCHIOB, KUCJIOT, OCHOBAaHUI U COJIEN B CBETE TEOPUU
AJICKTPOJIMTUYECKON JTUCCOIMAIMA M TIPOILIECCOB OKHCIICHHSA-BOCCTAHOBJICHMs. | eHeTHuecKue
PSBI METAJIa U HEMETAJLJIA.

[TonsiTie o0 mepexoaHbIXx dneMeHTaX. AMdorepHocTh. ['€HeTHUECKHil ps  MEepeXO0THOTO
DJIEMCHTA.

ITepuonnueckuii 3akoH u [lepuoauueckas cucrema xumudeckux snemeHToB . M. Menaeneesa
B CBETE YUCHHS O CTpOCHUH aToMa. VX 3HaueHue.

JlaGoparopubiii onbIT 1. [TonydeHue rugpoKcua HUHKA U UCCIIEIOBAHUE €r0 CBOMCTB.

Tema 1. Metasuabl (15 u)

ITonoxenue metaiuioB B llepuoanueckoi cucreme xumudeckux anemeHTos /. 1. Menneneesa.
Mertanmnnueckas KpHCTaJUIMYECKash pelleTka M MeTajUlMueckas XuMudeckas cBsa3b. OOmue
¢usnueckue cpoiictBa mMetauioB. CuiaBbl, UX CBOICTBAa M 3HaueHHE. XHMMUYECKUE CBOMCTBA
METaJVIOB KaK BOCCTAHOBUTEJIEH, & TAK)KE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUYECKOM DPSAY
HanpspkeHud MetaisioB. Kopposust metamioB u criocodsl 00ppObl ¢ HEll. MeTauibl B IpUpoie.
OO6mue crocoObl UX MOTYyYEHHUS.

Obwas xapakxmepucmuka wenounvix memannog. Metaisl B mpupone. OOmue crmocoObl ux
nonyyeHusi. Ctpoenue artomoB. lllenouyHsle MeTapl — MpoOCThle BenlecTBa. BakHelue
COCIMHEHUS IIEIIOYHBIX METAJUIOB — OKCHJBI, TUAPOKCHIBI M COJIM (XJIOpUABI, KapOOHATHI,
cynb(haTel, HUTPaThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM Xxo3siicTBe. KanuiiHbie
ya00peHusl.

Obwasa xapakmepucmuka 31emMeHmos 21agHou nooepynnvl Il epynnsi. CTpoeHHE aTOMOB.
[[lenoyHO3eMeNbHbIE ~ METAUIBl —  [POCThlEe  BellecTBAa. BaxHeilmue  coelnHEHUs
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJH (XJIOPUIbI, KapOOHATHI,
HUTPATHI, cyabdaTsl, pocdarsl), NX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Anmomunuti. CtpoeHue atoma, (QU3MYECKHE W XUMHUYECKHE CBOWCTBAa IMPOCTOTO BEIIECTBA.
CoenvHeHUs aTIOMUHUS — OKCHUJ M THAPOKCHU, UX aM(OTepHbIA Xapakrep. Baxkneimue conu
anmomMuHus. [I[ppuMeHeHne aatoMUHUS U €70 COEAMHEHN.

Keneszo. CtpoeHue aroma, (QU3NYECKME U XHMMHUYECKHE CBOMICTBa MPOCTOrO BEIECTBA.
I'enernueckue psabl Fe'? uFe™,

Baxneiimue conu xene3a. 3HaueHUE Kelle3a U €ro COSAUHEHHM JUIsl MpUpOIbl U HAPOAHOIO
XO035ICTBA.

JleMOHCTpALHM.

OOpa3ipl IENTOYHBIX U IIET0YHO3eMeNbHbIX MeTamioB. OOpa3ubl cruiaBoB. B3aumogeiictue
HaTpusl, JIUTUS W KaJIblUsi C BOJMOM. B3aummopaeicTBUEe HATpusi MU MarHusi C KHCJIOPOAOM.
BzaumopeiictBue merannoB ¢ Hemetamiamu. [lomyuenue ruapokcuaos xkenesa (I1I) u (111).
JlagopaTopubie omnbIThl. 2. O3HakomiieHHEe C oOpasmamMu MeTtauioB 3. BsammojeicTBue
METAJIJIOB C PACTBOPaMH KHCJIOT U COJIEH.

4. O3HakoMIIEHHE ¢ 00pa3liaMy MPUPOAHBIX COSAMHEHUMN: a) HAaTpUs; 0) KaJblus; B) aJTIOMUHUS;
r) kene3a. 5. [TonmyueHune ruipokcHia ATIFOMUHUS U €r0 B3aUMOJICHCTBUE C PACTBOPAMH KUCIIOT
¥ menouei. 6. KauecTBeHHble peakiy Ha nons Fe™? u Fe™.

HpaxkTuxkym 1. CBolicTBa MeTA/LUI0B U MX coequHeHnid (3 4)

1. OcymecTBiIeHHE IENOYKH XUMHUECKUX MpeBpaiieHnii Mmetayios. 2. [TonydeHnue u cBoiicTBa
COECTMHEHUN METAJIOB.

2. Pemienne skcnepruMEHTAIbHBIX 33/1a4 Ha pACIIO3HABAHUE U MOJYyUYE€HHUE BEIIECTB.

Tema 3. Hemerananl (23 4)



OO0masi xapakTepuCTUKa HEMETaIOB: MoyiokeHne B [leprogudeckoll cucTeMe XUMHYECKHX
anemenToB J[. . MenzaeneeBa,0c00EHHOCTH CTPOCHHSI aTOMOB, AJIEKTPOOTPHUIIATENHHOCTE (D0)
KaK Mepa «HeMEeTAIIIMYHOCTH», pal D0. Kpucramimueckoe cTpoeHue HEMETAIOB — IIPOCTHIX
BewecTB. Aimorponus. Pusnueckue CcBoOWCTBA HeMeTauioB. OTHOCHUTENBHOCTh IOHATUN
«METaJ» U «HEMETaJL».

Booopoo. Tlonoxenue Bomopona B Ilepuoamdeckoit cucremMe XMMHYECKUX diemeHToB J[. .
MenpeneeBa. CtpoeHue aroma U MoJIeKyibl. PU3NUECKUE U XUMHUYECKHE CBOWCTBA BOJOPOJA,
€ro MoJy4yeHue U MpUMEeHEHHUE.

Obwasa xapakxmepucmuxa 2anocenog. CtpoeHue atoMoB. lIpocTble BemiecTBa U OCHOBHBIE
COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xiope, opome, prope u ione. [IpuMeHneHue raioreHoB U X COSAUHCHHA B
HapOIHOM XO3sIiCTBe.

Cepa. CtpoeHue aTtoma, aJuIOTPOIHsS, CBOWCTBA M NMPHUMEHEHHE POMOHMUYECKOW cepbl. OKCHABI
cepol (IV) u (VI), ux nomydenue, cBoiicTBa M npuMeHeHue. CepHas KUCJIOTa U €€ COJIH, UX
IIPUMEHEHUE B HAPOJHOM XO03sHcTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

Azom. CtpoeHue aToMa M MOJEKYJbI, CBOMCTBa IMPOCTOT0O BellecTBA. AMMMAK, CTPOCHHUE,
CBOIiCTBa, mosiyueHue U npumeHeHue. Coau aMMOHUS, X CBOMCTBAa W HpuMeHeHue. OKCHabI
azota (II) u (IV).

A30THas KHCIIOTa, €€ CBOIMCTBA U MpuMeHeHne. Hutpatel 1 HUTPUTHI, TpoOIeMa UX COJIEpKaHUS
B CEJIbCKOXO03SHCTBEHHON MPOAYKIIMH. A30THBIC y10OpEHHUSI.

@ocgop. CrpoeHme arToma, ajUIOTPONHA, CBOWCTBAa Oejloro W KpacHoro Qocdopa, wux
npumenenue. OcHoBHble coenuHeHus:: okcua (ocdopa (V) u oprodocdopHas Kuciora,
docdarel. DochopHbIe YIOOPEHUS.

Yanepoo.

Crpoenne aroma, aJuIoTpOIUs, CBOMCTBA MouduKanuii, npumenenue. Oxcusl yraepona (1) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KaJlbLIUT, COAA, MOTAII, UX 3HAYCHHUE B MPUPOC
Y J)KM3HU YE€JI0BEKa.

Kpemnuii. CtpoeHue atoma, KpUCTANIMYECKUI KPEMHUM, €ro CBOMCTBA U NpuMeHeHue. OKcup
kpemuus (IV), ero npupoanbsie pasHOBUIHOCTH. CUIMKATHI. 3HAYEHUE COCIUHEHUN KPEMHHS B
JKUBOU U HexXUBOM mipupoie. [loHarre o CUIMKaTHONW MPOMBIIIIICHHOCTH.

JdemMoHCcTpaumu.

OOpasupl TaJOreHOB — TMPOCTHIX BEIIECTB. B3anMMOJeiCTBHE TallOTeHOB C HATPUEM, C
anoMuHueM. BeiTecHeHHe xs1opoM Opoma WM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
Cephbl C METaJNIaMH, BOJIOPOJIOM U KUCIOpOoA0M. B3anmoaeicTBue KOHIEHTPUPOBAHHON a30THOM
KHUCIIOTHI ¢ Menpto. Ilornomnienue yrieM pacTBOPEHHBIX BELIECTB WM ra3zoB. BoccTaHoBieHue
Menu u3 ee okcuaa yrieM. O0pasibl IPUPOIHBIX COETUHEHUH XI0pa, cephl, pocdopa, yriaepona,
kpeMHusi. OOpa3ibl BAXKHEUIINX I HAPOJHOTO XO3SMCTBA Cynb(aToOB, HUTPATOB, KAPOOHATOB,
docdaros. O6pasibl cTeKIa, KEPAMHUKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

7. KauectBeHnHas peakiusi Ha xJopui-uoH. 8. KadecTBeHHas peakuus Ha cynbdar-uoH. 9.
PacnioznaBanue coseli ammonus. 10. [ToirydeHne yriekuciaoro rasa m ero pacrmo3naBanue. 11.
KagecTBenHas peakuus Ha kapOoHaT-uoH. 12. O3HaKOMJIEHHE ¢ MPUPOAHBIMU CHJIUKaTaMu. 13.
O3HakoMJIEHUE C MPOAYKIIUEH CUITMKATHON TTPOMBIIIIEHHOCTH.

Tema 4
IIpakTukym 2. CBoiicTBa HEMETALJI0B M UX coefrHeHni (3 1)

4. Pemmenne SKCTIepUMEHTANBHBIX 3a7a4 1o TeMe «[loarpymmna kuciaopoaay.
5. Penrenue skcriepuMeHTalbHBIX 33a4 1o Teme «lloarpynmna a3ora u yrieponay.

6. [Tonydenue, coOupaHue U pacrio3HaBaHUE Ta30B.

Tema 5. Oprannyeckue coeauHenus. (10 4.)



BemecTBa opranndeckue 1 HEOpraHM4ECKHE, OTHOCUTEIBHOCTD ITOHATHS «OPTraHUYECKHE
BemiecTBay. [[puunHbl MHOTO0Opa3usl OPraHMYECKUX COSAMHEHUH. XUMHUECKOE CTPOCHUE
OpPraHUYECKUX COeMHEHUN. MoJleKyIIsipHbIe U CTPYKTYpHBIE (POPMYJIbl OPraHUYECKUX BELIECTB.
MeraH u 3TaH: cTpoeHHe MOJeKyIl. ['opeHne Merana u staHa. JleruaipupoBaHue dTaHa.
IIpumeHeHne MeTaHa.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI dTUIIeHA. J[BOMHAas CBA3b. B3auMoaencTere 3TUieHa ¢ BOIOM.
Peakuun nonmmepusanuu dtuieHa. [lonusTuiien u ero 3HaueHue.

[TonsiTve 0 MpeAeNbHBIX OJJHOATOMHBIX CIIMPTaX Ha MPUMEPE METAHOJIa U 3TAHOJIA.
TpéxaTOMHBIN CIIUPT — TIIULIEPHH.

[TonsiTHe 006 anpaernaax Ha NpuMepe YKCYCHOTO anbaeruna. OKHCIeHNne albAeriia B KUCIIOTY.
OnHOOCHOBHBIE IIpee/IbHbIE KApPOOHOBBIE KUCIIOTHI HA IIPUMEpe YKCYCHOM KHCIOThL. Eé
CBO¥iCTBa U MpuMeHeHne. CTeapruHOBask KUCIIOTA KaK MPEICTABUTEINb KUPHBIX KApOOHOBBIX
KHCJIOT.

Peaknuu sTepuukaiiy 1 NOHATHE O CIOXKHBIX dpupax. JKUpbI Kak CI0KHBIE 2PHUPBI
[JIALEPUHA U KUPHBIX KUCIIOT.

[TonsiTe 06 aMmuHOKKCIOTAaX. Peakunu monukoHaeHcanuu. benku, ux crpoeHue u
Ouosornyeckas pob.

[Tonsitre 006 yrieBomax. ['moko3a, e€¢ cBoiicTBa u 3HaueHue. Kpaxmai u nemntonosa (B
CpaBHEHHHM), UX OMOJIOTHUYECKAs POJIb.

JleMoHcTpanuu. Mozenu MOJIEKyJl ME€TaHa U IPYTUX yrieBoAopoaoB. Bzanmonencreue
3THJIEHa ¢ OPOMHOM BOJIOM U pacTBOPOM NepMaHranara kanus. OOpasibl 3TaHojIa U TIMLEPHHA.
KadecTBeHHBIE peakIy HAa MHOTOATOMHBIE CITUPTHL. [loaydeHne ykcycHO-3THII0BOTO dhupa.
OwmbLieHue xxupa. BzaumoeiicTBre riroko3bl ¢ aMMUAuHBIM PAacTBOPOM OKCHJIA cepedpa.
KauectBennast peakuus Ha KpaxMai. Jloka3zaTesnbCcTBO HAMMUMS (PYHKIIMOHAIBHBIX IPYII B
pacTBOpax aMUHOKUCIOT. ['opeHue OenkoB (IepcTH UM NTUYbUX NepbeB). L{BeTHbIE peakuu
OeNKOoB.

JladoparopHsble onbIThl. 14. M3roToBnenne Mmojeneld MoieKy yriesogopoaos. 15. CBoiicTBa
riuepuHa. 16. Bzaumopeiictsue riitoko3sl ¢ rujipokcuiom meau (1) 6e3 narpeBanus u npu
HarpeBanuu. 17. B3aumoaeiicTBue kpaxmaiia ¢ HOJI0M.

Tema 6. O0061meHNe 3HAHNUT 10 XUMHUH 32 KYPC OCHOBHOI1 IIKOJIBI (8 1)

@U3NYECKUI CMBICII NOPSJKOBOTO HOMEPA DJIEMEHTA B IEPUOJNYECKON CUCTEME XUMHUYECKHX
anemeHnToB J[.M.MenneneeBa, HOMEpOB Mepuoja M TPyHIbl. 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB DJIEMEHTOB M HX COCIMHEHWI B IEpUOJAX M TIPYNIax B CBETE NPEICTABICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaYEHHUE MEPHUOIUNIECKOIO 3aKOHA.

TUnbel XUMUYECKUX CBSI3€H M THUINBl KPUCTAUIMYECKMX PEHIETOK. B3anmMOCBS3b CTpOEHMS U
CBOMCTB BEILIECTB.

Knaccugpukanus XMMHUYECKUX peakUUil 10 pa3lMyHbIM MpHU3HaKaMm (YMCIO U COCTaB
pearupyomux 1 o0pa3yroluxcs BELECTB; TEMIOBOW 3((eKT; UCIOIb30BaHUE KaTaln3aTopa;
HalpaBJIeHUE; U3MEHEHHUE CTEeTeHEeH OKHUCIIEHUS! aTOMOB).

IIpoctele M cCiOXHBIE BemecTBa. MeTalipl M HEMETAJUIbl. ['@HeTHYecKue psabpl MeTallla,
HeMeTalla ¥ mepexofHoro Metauia. Okcuisl ( OCHOBHBIE, aM(pOTEpHble M KHUCIOTHBIE),
TUAPOKCUIBI (OCHOBAHMSI, KMUCIIOTHI, aM(OTEpHbIE THIPOKCUIBI), COJIM: COCTAB, KiacCU(pUKALIUS
U oOuMe XWMHYECKHE CBOMCTBA B CBET€ TEOPUU DJICKTPOJUTHUYECKOW IUCCOIMALNU U
IIPEICTABJICHHUH O MTPOLIECCAX OKUCIECHUA-BOCCTAHOBIICHUS.



Onucanue MaTepHaJIbLHO-TEXHUYECKOr0 obecnedeHHs (JIMTepaTypa)

1.T'a6puensa O.C. IIporpamma kypca xumuu st 8 — 11 kmaccoB o011e00pa3oBaTeIbHBIX
yapexaeHui — 7-e usf., crepeotun. — M.: JIpoda, 2010.
2.I'abpuensu O.C. Xumus. 8 xiace : Yue0. s o0mieodpaszoar. yued. 3aBenenuid. — 14-e usg.,
crepeorurt. — M: JIpoda, 2009.
3.I'abpuensn O.C. Xumus. 8§ — 9 xnaccel: Metoanueckoe nocodue. — 4-e u3f., crepeoTun. — M.:
Hpoda, 2010
4 T"abpuensn O.C, Bockoboitaukosa H.I1.,. SlmykoBa A.B., HactonpHast KHUTA yauTeNs
xuMuny» -8 kiacce, «Ipoda», Mockgra, 2008
5.I'abpuensu O.C., Cmupnosa T.B. M3yuaem xumuto B 8 kiacce: METOAMYECKOE mocobue K
yueOnuky ["abpuensna O.C. «XuMusi-8» miisl yqamuxcs u yaureneid. — M: «biuk u K%, 2011.
6.'oponunuesa 1.H. KontponbHble u mpoBepouyHsie paboTel mo xumun. 8 — 11 k1. — M.:
Axsapuym, 2007 r.
7.I'pankoBa A.1O. Xumus: 8 xi1.: Meroa nocobue st yuutens. — M.: OO0 «/3aarenbeTBo
ACT», 2008.
8.3yeBa M.B., 'apa H.H. KonTpossHbie 11 mpoBepovHbIe paboThl 0 xumun. 8§ — 9 ki1.: Metoz.
nocobue. — 4-e uzn. — M.: Jlpoda, 2009.
9. Kypun A.A. CoopHuk 3a1a4d o xumuu. Permenus u ananus - M.: AxkBapuym, 2007.
10.Kypmamena K.K. Xumus B Tabnuiax u cxemax. Yue6Ho-oOpa3zoBaTenbHas cepust. — M.: Jluct
Hsro, 2010
11.Cyposuesa P.II., CodponoB C.B. 3aganus ans caMoCTOSTENbHOM pabOTHI 10 XUMUU B 8
knacce : Ku. qist yunrens. — M.: Ilpocsemienue,2010.
12 Xumus B Tabaunax. 8 — 11 ki.: CrnpaBounoe nocodue / ABt.-coct. A.E. Haconora. — M.:
Hpoda,2009.
13.T'abpuensa O.C. Xumus. 9 knacc: YueO. mis obuieodpasopar. yued. 3aBenenuit. — 14-e usn.,
crepeotnit. — M: lpoda, 2012.
14 T'a6puensa O.C. Xumus. 8§ — 9 ximaccel: Meroaudeckoe nmocooue. — 4-¢ u3f., CTEPEOTHIL. —
M.: JIpoda, 2010
15.I'a6puensn O. C., OctpoymoB U. I'. HactosbHas kHura yuurens. Xumus. 9 ki1
Mertonuyeckoe nocodoue. — M.: JIpoda, 2010 r
16.Xumus. 9 k 1.: KonTponbsHbIe 1 TpoBepouHble paboThl kK yueOHuky O. C. 'abpuensHa
«Xumus. 9 / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u np. — M.: JIpoda, 2009 r.
17.T'a6bpuensn O. C., OctpoymoB U. I'. U3yuaem xumuio B 9 k 11.: Jlunaktuuecknue Matepuaibl.
— M.: biuk mmoc, 2009r.
18.I'abpuensu O. C., AmykoBa A. B. Pabouas terpans. 9 k 1.

K yuebnuky O. C. I'abpuensna «Xumus. 9». — M.: [Ipocda, 2012r.
19.3yeBa M.B., I'apa H.H. KonTponbHble 1 mpoBepouHble pabOThI 10 XUMHH. 8 — 9 Ki1.: MeTtoa.
nocobue. — 4-e uzn. — M.: IIpoda, 2009.
20. Kypun A.A. COopHHK 33/1a4 110 XUMHHU. PerieHus u aHanus -

M.: AxBapuym, 2007 r.
21 JIugun P.A. CipaBouHUK 110 00IIEH U HEOPTaHUYECKOU XUMHUH. -

M.:IIpoceemnienue: Yueo. mut., 2009 r.
22 Kypmamena K.K. Xumust B Tabnunax u cxemax. YueOHo-o0pazoBaTenbHas cepus. — M.: Jlucr
Hzro, 2009
23.CyposrueBa P.I1., Coppono C.B. 3amanus mjisi camMOCTOSITENbHOM pabOTHI MO XUMHH B 9
kiacce : Ku. s yuurens. — M.: [Ipocsemenune, 2010.
24. Xumus B tabmunax. 8§ — 11 ki.: CnopaBounoe nocobue / ABt.-coct. A.E. HaconoBa. — M.:
Hpoda,2009.



IInanupyemble pe3yJibTaThl H3YUeHHS] Kypca XHMHUH

[Tpu u3ydeHHH XUMHUHU B OCHOBHOM IIKOJIE 00ECTICUNBACTCS TOCTHKEHNUE JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX PE3yIbTaTOB.

JlesTenbHOCTh 00pa30BaTEIHHOIO YUPEKICHHS 00IIero 00pa3oBaHus B 00y4eHUU XUMUU
JOJIKHA OBITh HAIlpaBJIeHA Ha TIOCTHXKEHUE O0yUYaIOLUMHUCS CIEAYIOLIUX

JIUYHOCTHBIX PE3yJbTaTOB:

B IIEHHOCTHO-OPUEHTAIIMOHHON cdhepe — YYBCTBO TOPJIOCTU 32 POCCUNCKYIO XUMHUECKYIO
HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, IeJIeyCTPEMIICHHOCTD;

B TPYAOBOH cepe — roTOBHOCTh K OCO3HAHHOMY BHIOODPY AalibHEHIIeH 00pa3oBaTeIbHON
TPACKTOPHH;

B [103HABATEJILHON ( MHTEIJICKTYaIbHOM) chepe — yMeHHe YIPaBIsATh CBOCH M03HaBaTEIbHON
JeSITebHOCTBIO.

MeranpeAMeTHbIMH pe3yJibTaTaMu OCBOCHHS BBITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPAMMBI I10
XUMUH SIBIISTFOTCSI:

-MCII0JIb30BAaHUE YMEHHI U HABBIKOB PA3IMYHBIX BUJIOB I03HABATEIHHON JESTENBHOCTH, -
MIPUMECHEHUE OCHOBHBIX METOJIOB ITO3HAHUS (CHCTEMHO-HH(OPMAIIMOHHBIN aHAIH3,
MOJICTUPOBAHUE) JIJIsl U3YUCHHSI PA3TTUYHBIX CTOPOH OKPYXKAIOLIEH 1elCTBUTEIHHOCTH;
-HCIIO0JIb30BAaHIE OCHOBHBIX MHTEJUICKTYAJLHBIX ONepalyii: GopMyIupoBaHUE TUIIOTE3, AHATTN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATH3allHsl, BBISIBJICHHE TPUUYUHHO-CIIEACTBEHHBIX
CBsI3€i1, IOMCK aHAJIOTOB;

-yMEHHUE T'eHEePUPOBATh UJICU U OMPENIEISTh CPEICTBA, HEOOXOUMBIE JUIS UX pealu3allii;
-YMEHHE OIPEEIIATh TN U 331a4u e TeIbHOCTH, BEIOMPATh CPEACTBA peaTM3aluy eld 1
MPUMEHSTh UX HA MIPAKTHKE;

-HCIIOJIb30BAHKE PA3TMYHBIX UICTOYHUKOB JIJIS TIOTYYCHHSI XUMUYECKOW HHPOPMAITUH.
IpeaMeTHbIMH pe3yJibTaTaMH OCBOCHHSI BHIITYCKHMKAMU OCHOBHOM IIIKOJIBI IIPOTPaMMBbI O
XUMUH SIBIISTFOTCSL:

B no3naBarenbHOl chepe:

-JlaBaTh OIPEICICHUS HM3YUYCHHBIX MMOHSATHUI: BEIIECTBO (XUMUICCKUI IJIEMEHT, aTOM, HOH,
MOJIEKYJa, KPUCTAJUTMUECKAasl PelIeTKa, BEUIECTBO, IPOCTHIC U CIIOKHBIE BEIIECTBA, XUMUYECKas
¢dopmyIa, OTHOCHTENbHAS aTOMHAsl Macca, OTHOCUTEIbHASI MOJIEKYIISIpHAst Macca, BAJICHTHOCTb,
OKCHJIbI, KHCJIOTBI, OCHOBaHUS, COJH, aM(OTEPHOCTb, UHAUKATOP, IEPHUOIUIECKUI 3aKOH, TIEpH-
OJIMYECcKasi CHCTeMa, TIepUOInYecKast TabJIuIa, H30TOIBI, XHMUYECKas CBSI3b,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHUSI, AIEKTPOJIUT); XUMUYECKas peaKIIus
(XMMHUYECKOE ypaBHEHUE, TEHETUYECKAask CBS3b, OKHCIICHNE, BOCCTAHOBIICHHUE, DIIEKTPOIUTH -
yecKas IMCCOIMAIINS, CKOPOCTh XUMUYECKOM PEaKIUm);

-OMUCHIBATH JIEMOHCTPAIIMOHHBIC U CAMOCTOSITEIILHO MTPOBEICHHBIC SKCIIEPUMEHTHI, HCIIOJIB3YS
JUTSL 5TOTO €CTECTBEHHBIN (PYCCKUM, POJIHOI) A3BIK U S3BIK XUMHH;

-ONUCHIBATh U PA3IMYaTh H3yYECHHBIC KJIACCHl HECOPTAHUYECKUX COSIMHECHUM, TIPOCTHIE U
CJIOKHBIE BEIIECTBA, XHMHUECKHUE PEAKITUH;

-KJTaccu(PUIUPOBATH N3YICHHBIEC OOBEKTHI U SIBIICHHUS,

-Ha0II0AaTh JEMOHCTPUPYEMBIE H CAMOCTOATEIHHO MTPOBOAMMBIE OTIBITHI, XUMUYECKUE PEAKIIUH,
MPOTEKAOIIME B IPUPOJIE U B OBITY;

-JIefaTh BHIBOJIBI M YMO3AKIIOUCHHsI U3 HAOMIOACHUN, U3YUYEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBAa HEM3YYCHHBIX BEIIECTB 110 aHAIOTHUHU CO
CBOMCTBaMH U3Y4YCHHBIX;

-CTPYKTYPHPOBATh H3y4EHHBI MaTEPHAT M XUMHUIECKYIO WH()OpPMAIIHIO, TOJIYICHHYIO U3 APYTUX
HUCTOYHUKOB;

-MOJIEJTMPOBATH CTPOCHUE aTOMOB JIEMEHTOB ITEPBOTO — TPETHET0 MEPHOIOB (B paMKax
M3YYEHHBIX TONIoKeHui Teopun O. Pesepdopnaa), crpoeHne mpocTelmx MOJIEeKyI.

B nieHHOCTHO-OpHEHTAaMOHHOH cdepe:




*aHAITM3UPOBATH U OIICHUBATH MOCIEACTBUS ISl OKPYKAIOIIEH cpeibl OBITOBON U
MIPOU3BOICTBEHHOM JICSITEILHOCTH YEJIOBEKA, CBI3AHHOU ¢ TTepepadOTKOM BEIIECTB.
B tpynogoii chepe:

*TIPOBOJIUTH XMMUYECKUN IKCIICPUMEHT.

B cdepe 6e3omacHoCTH KUZHEACATSILHOCTH

*OKa3bIBaTh MEPBYIO MTOMOIIb PU OTPABIICHUSIX, O’KOTaX U

JIPYTHX TPaBMaXx, CBI3aHHBIX C BEIIECTBAMU U JIJAOOPATOPHBIM 000PYIOBAHUEM.



