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HosicHUuTeEIbHASA 32N CKA

PaGouass mporpamma pa3paboTaHa Ha OCHOBE OCHOBHOW O00II€00pa30oBaTEIBHOW MPOTPaMMBbI
ocHOBHOTrO0 0601ero oopazoBanus [ BOY COILL c. [leBne3epkuHO.

OOpazoBaTenbHbI MPOLIECC OCYIIECTBISIETCS B COOTBETCTBUM C TNIEpPEYHEM YUEeOHUKOB
BXOJSIIUX B (hefepabHbIi epeueHb Y4eOHHKOB.

[lepeueHpr y4eOHHMKOB €XKETOJHO YTBEP)KIACTCS IMPUKA30M AUPEKTOPOM 00pa3oBaTeIbHOU
OpraHu3aIug.

OO01mume neJ I OCHOBHOTO 00111er0 00pa3oBaHMs € Y4eTOM crniennPUuKN Kypca XUMHUHU

Llenn XUMU4ECKOTo 00pa30BaHUs B OCHOBHOM 1IKOJIE JOPMYIHUPYIOTCS HA HECKOJIBKUX YPOBHSX:
100aNbHOM, METaNpeAMETHOM, JIMYHOCTHOM U MPEAMETHOM, Ha YpPOBHE TpeOOBaHMH K
pe3ysbTaTaM OCBOCHUS COECPIKAaHUS MPEIMETHBIX IPOTPAMM.

OcHoBHoOe 0o0111ee 00pa3oBaHue - BTOpasi CTyleHb 001ero oopazoBanus. OHON U3 BaXKHEUIINX
3aa4 3TOr0 3Tama SBJSIETCS MOATOTOBKA OOYYalOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KH3HEHHOro H mpodeccruoHanbHOro mnyru. OOyyarouiyecss AOKHBI HAyYUThCS
CaMOCTOSITENIbHO CTAaBUTh LEIM M ONPENeNiATh NYTH UX JOCTHXKCHHUS, HCIOJIb30BATh
MPUOOPETEHHBIH B IIKOJE OMBIT JAEATEIbHOCTH B pEalbHOM JXU3HU, 32 paMKaMU Y4eOHOTro
nporecca.

['aBHBIE 11€7TM1 OCHOBHOT'O 00111€T0 00pa30BaHUs COCTOST B:

1. dopmupoBaHMM LENIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETECHHBIX
3HAHUSX, YMEHHSX U CIIOCO0axX NesTETLHOCTH;

2. npuoOpeTeHUuH OMbITa Pa3HOOOPa3HOM NEATEIBHOCTH, TO3HAHUS U CAMOTIO3HAHMUS,

3. MOATOTOBKE K  OCYIIECTBICHHIO  OCO3HAaHHOTO  BbIOOpa  WHAMBHIYAIbHOM
00pa3oBaTenbHON WU NpOodeCCHOHATBHON TPACKTOPHH.

Bonbmioit Bkimajg B JOCTHDKEHHE TJIABHBIX I€Ied OCHOBHOTO 00mIero oOpa3oBaHUS BHOCHT
uszydeHnue xumun. Kotopoe mpu3BaHo 00ecreynTh:

1. ¢dopmupoBaHHe CHCTEMBl XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOM
KapTUHBI MUDA;

2. pa3BUTHE JIMYHOCTH OOYYaIONIMXCS, WX HHTEIUIGKTYaJlbHOE ¥  HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHHE Yy HUX TYMaHUCTUYECKHX OTHOIICHUH U
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJOBOH JIEATEIHHOCTH;

3. BBIpaOOTKY MOHMMaHUsI OOLIECTBEHHOW MNOTPEOHOCTH B Pa3BUTHH XUMHUHU, a TaKKe
dbopMHpOBaHHE OTHOIIEHUS K XUMHUHU Kak K BO3MOXHOW oOmactu Oymymieit
NPaKTUYECKOH J1eATeNbHOCTH;

4. ¢opmupoBaHHe yMeHUH Oe30MacHOro oOpalleHHs] C BEIIeCTBAMH, HCIOJIb3YEMbIMU B
MOBCEHEBHOM KU3HHU.

LlenssMu U3y4eHUsI XUMUU B OCHOBHOM IIKOJIE SIBJISTFOTCSL:

1. ¢opmupoBaHue y oOydarolUMXcsi YMEHHUs BUAETh U MOHUMATh IIEHHOCTh O0Opa3oBaHMA,
3HAYMMOCTh XWMHYECKOTO 3HAHHMSA JUIS KaKJOrO YeJOBeKa HE3aBHCHMO OT €ro
npodecCHOHATIBHON JEATeNbHOCTH; YMEHMs pa3iuyaTh (akThl U OLEHKH, CPaBHUBAThb
OILICHOYHBIC BBIBOJIBI, BHJIETh WX CBS3b C KPUTEPHSIMH OIICHOK U CBSI3b KPUTEPHUEB C
OTIpe/IelIEeHHOW CUCTEMOM LieHHOCTeH, (hopMyaupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3HIINIO;

2. (dopMmupoBaHue y 0Oy4yarOIIMXCs LEIOCTHOTO MPEJICTABIEHUs] O MUPE U POJIM XUMHHU B
CO3/IaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA; yMEHUS OOBSICHSITH
O00BEKTBl U TPOLECCHl OKPY)KAOLIeH NeHCTBUTENbHOCTH — HPUPOAHOH, COIMAIBbHOM,
KYJBTYPHOH, TEXHIYECKON CPEJIbI, UCTIONB3Ys ISl 3TOTO XUMHUYECKUE 3HAHUS;

3. mpuoOpeTeHHne OOY4YaloUIMMMCS OIbITa Pa3HOOOpa3HOW JEATENbHOCTH, IMO3HAHUSA U
CaMOTIO3HAHUS; KIIOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHTHOCTEH), HWMEIOIINX
YHHUBEPCAJIbHOE 3HAUEHHUE JUIsl pa3IMYHBIX BHUJOB JESITEIBHOCTH: PEIICHUs MpolIieM,
NPUHATHS PEIICHHI, TTOMCKa, aHalTu3a U 00padOTKH MH(POPMAIUU, KOMMYHHKATHBHBIX
HaBBIKOB, HAaBBIKOB H3MEPEHUH, COTpYJHHYECTBA, O€30macHOro oOpalleHus ¢
BEIIECTBAMH B MTOBCETHEBHOM JKU3HHU.

OchosHbimu udesmu ya4eOHoro npeamera XuMus sBIsIOTCS:



O MaTepUanbHOE €JMHCTBO BELIECTB €CTECTBEHHOI'O MHpA, UX TCHETUYECKas CBSI3b;
O IIPUYUHHO-CJIEICTBEHHBIE CBS3M MEXAY COCTAaBOM, CTPOCHHUEM, CBOWCTBAaMH, MOJIYYEHHEM U
IPUMEHEHHUEM BEILECTB;
O II03HaBAaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMHUUECKHUX PEaKIIM;
O O0BACHSAIONIA M IPOTHO3MPYIOLIAsl POJIb TEOPETHUECKUX 3HAHMH Ul (haKTOJIOIMYECKOTro
MaTepuaia XMMUH 3JIEMEHTOB;
O KOHKPETHO€ XHMMUYECKOE COEJAMHEHHE KaK 3BEHO B HENPEPbIBHOW IeNM IpeBpalieHuH
BELIECTB, YUaCTBYIOLIEE B KPYTOBOPOTE XUMUYECKUX IEMEHTOB M XUMUYECKON IBOJIIOLIMH;
O OOBEKTUBHOCTh U IT03HABAEMOCTh 3aKOHOB MPUPOAbI; 3HAHHE 3aKOHOB XMMHUHU IO3BOJISET
YIPaBJIATh XUMHUYECKUMH TPEBPALICHUS MU BEUIECTB, HAXOAWUTh SKOJOTUYECKH Oe30macHbIe
Croco0bl IPOM3BOJICTBA U OXPAHBI OKPYKAIOLIEH Cpeibl OT 3arpsi3HEHMS;
O B3aUMOCBSI3aHHOCTh HAyKH U MPAKTHKH; TPEOOBAHUS MPAKTUKU — JBIKYIIAs CHJIa pa3BUTHS
HAaYKH, YCIIEXU MPAKTUKU 00YCIIOBIIEHBI JOCTHKEHUSIMUA HAYKHU;
O pa3BUTHE XUMHUYECKOW HAyKM M XHMMM3alUsl HAPOJHOIO XO34HCTBA CIIy)KaT HHTEpecam
YyejoBeKa M oOlecTBa B 1LEJIOM, HMEIT TIyMaHUCTUYECKMH XapakTep U IpU3BaHbI
CHOCOOCTBOBATh PEIICHUIO TI00ATBHBIX IPOOJIEM COBPEMEHHOCTH.
OTH UJlIen peanu3yroTcs IyTeM JOCTH)KEHUS CIeNyIOIuX yeel:
Gopmuposanue y ydaluxcsi XMMHUYECKOM KapTUHBl MHpa Kak OpraHMYecKOd 4YacTh €ro
LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI;
pazeumue TIO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYalbHbIX M TBOPYECKHX CHOCOOHOCTEH
yyalmxcs B MPOLECcCe U3YUYEeHUs UMM XUMUYECKON HayKU U €€ BKJIaJa B COBPEMEHHBIN Hay4HO-
TEXHUYECKUH IPOrpecc;
Gopmuposarue BOKHEHIINX JIOTUYECKUX OMNEpalni MBIIIICHHUS (aHAIN3, CHHTE3, 0000IIeHNE,
KOHKPETHU3alsi, CpaBHEHHE M Jp.) B IpOLECCe IMO3HAHMUSA CHCTEMbl BaKHEHIIMX MOHATHM,
3aKOHOB U TEOPHM O COCTaBe, CTPOEHUHU U CBOWCTBAaX XMMUYECKUX BEIIECTB;
socnumanue yOeKIeHHOCTU B TOM, YTO IIPUMEHEHHUE MTOJyYEHHbIX 3HAaHUH U YMEHUHN 110 XUMUHU
SBISIETC OOBEKTHBHON HEOOXOIMMOCTBIO Ui Oe30macHoil paboThl ¢ BEHIECTBAMHU H
MaTepHuajamMy B ObITY U Ha IPOU3BOJICTBE;
npoexmuposanue U peaiuzayusi BBITYCKHUKAMU OCHOBHOM ILIKOJIBbI JIMYHOM 00pazoBaTEbHON
TPaeKTOpUHU: BbIOOp mpoduiss oO0ydeHHs B CTapiiedl MIKoje MM Mpo(dhecCHOHAIBHOIO
00pa30BaTENbHOTO YUPEKACHHUS;
oenadenue KIOYEBbIMU  KOMIIETCHIMAMU  (y4eOHO-IIO3HABATENbHBIMY, HH(GOPMALMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMH )
O0mas xapakTepucTHKa y4e0OHOro npeaMera XuMHs
B cooTBercTBUM ¢ PenepanbHbIM roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O
oOmiero o0Opa3oBaHMs YydallMecs JOJDKHBI OBJAJE€Th TAKMMHU IO3HABAaTENbHBIMU YYeOHBIMHU
JNEHCTBUSMH, KaKk yMeHue (QopMyJIupoBaTh MpoOJeMy W TUIIOTE3y, CTaBUTh LIEIH MU 3aJauH,
CTPOUTH IIJIaHbI JTOCTHKEHUS LIEJEN U PElIeHNs IOCTABICHHBIX 3a/1a4, IPOBOJAUTH KCIIEPUMEHT
Y Ha €ro OCHOBE JIeJIaTh BBIBOJIbI U YMO3AKJIIOUEHHUS, IPEICTABIATh UX U OTCTaUBaTh CBOIO TOUKY
3penus. Kpome toro, ydamyecs: JOJDKHBI OBIAJAETh IPUEMaMH, CBSI3aHHBIMU C ONPEIECIICHUEM
MOHSTUI: OTPaHUYMBAThH MX, OMHUCHIBATh, XapaKTEPU30BaTh U CpaBHUBATH. Cie10BaTENIbHO, NIPU
U3y4eHUM XUMHM B OCHOBHOM ILIKOJIE yyalluecs AOJDKHBI OBJIAJAETh YUEOHBIMU JCHCTBUSIMH,
MO3BOJIIOIIMMHU UM JJOCTUYb JTMYHOCTHBIX, IPEIMETHBIX U METAIPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTatoB. OCOOEHHOCTH COAEp)KaHUS OOy4YeHHMs] XUMHM B OCHOBHOM LIKOJIE OOYCIIOBJIEHBI
cnenupuKoN XMMHM KaK HAyKH U MOCTAaBJIEHHBIMU 3ajauaMu. OCHOBHBIMU MPOOJIeMaMU XUMUU
ABIIIIOTCA M3Y4YEHHE COCTaBa M CTPOCHHUS BEIECTB, 3aBUCUMOCTH HX CBOWCTB OT CTPOCHMS,
MOJIyuY€HHUE BEIIECTB C 33JaHHBIMU CBOMCTBAMM, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XUMHYECKHUX
peaxkuui ¥ MyTel yIpaBJIeHUs UMU B LIEJIAX MTOITYYEHHSI BEILIECTB, MATEPUAIIOB, YHEPTHH.
[Ipennaraemoe nmocoOue Mo XMMHUHU PacKphIBaeT BKJIAJl yueOHOIO MpeIMeTa B JOCTHKEHHE LieTei
OCHOBHOT'O 00111ero 00pa3oBaHMs U ONpPEeNseT BaKHEeHIINe co/iepKaTeabHble TUHUM MTpeMeTa:
e  «BEUIECTBO» — 3HAHUE O COCTABE U CTPOEHUU BEUIECTB, UX CBOMCTBAX M OMOJIOIMYECKOM
3HAUEHUH;
e «XMMHYECKasi peaklus» — 3HAHUE O MPEBpPALICHHUSIX OJHUX BEIIECTB B JpYrHe,
YCIIOBUSAX MPOTEKAHUS TAKUX MPEBPAIIEHUH U crioco0ax yIpaBlIeHHUs peaKkIUsIMHU;



e «IPHUMEHEHHE BEUIECTB)» — 3HAHUE M OMBIT 0E30MacHOro OOpalleHUs C BEIIECTBAMU,
MaTepuaIaMH U MpoleccaMu, HeOOXOAUMBIMU B OBITY M Ha IPOU3BOJICTBE;

e  «I3BIK XMMHM» — ONEPHUPOBAHUE CUCTEMOMN BaKHEUIINX XUMUYECKUX MOHITHI, 3HaHUE
XUMUYECKOM HOMEHKJIATYPBI, T.€. UX Ha3BaHUA (B TOM YHCIIE U TPUBUAJIBHBIC), BIIaJICHUE
XUMHUYECKOH CUMBOJIMKON (XMMHUYECKUMHU (OpMylIaMU U YPaBHEHUSIMH), a TaKxKe
npaBuiIa MepeBoia MHPOPMALIMU C ECTECTBEHHOTO S3bIKa Ha SI3bIK XUMHUH U 00paTHO.

[TockonbKy OCHOBHBIE CO/IE€pKATEIbHbIC JTMHUM LIKOJIBHOTO Kypca XMMHUU TECHO MEPETIeTeHBbI.
B nporpamme conep)kanue npecTaBiIeHO HE 10 JIMHUAM, a 110 pa3/ieam.
3HAYUTENIBHOE MECTO B COJAEPKAHMM Kypca OTBOJAUTCA XHUMHUYECKOMY OKcrepumeHTy. OH
NO3BOJISIET CPOPMUPOBATH Yy YYAIIMXCS CHENUAIbHbIE INPEJAMETHBIE yMEHHUs paboTaTh C
XUMHYECKMMH BEIIECTBAMM, BBIIOJHATh MPOCTbIE XUMHUYECKHE OMbIThl, HAYYUTh HX
0e30MacHOMY ¥ DKOJIOTMYECKHM TPaMOTHOMY OOpalieHHIO C BEIECTBAMH B OBITY W Ha
MIPOU3BO/ICTBE.
[TpakTHdeckue paboThI CrPYMITUPOBAHBI B OJIOKH — XUMHUYECKUE TPAKTHKYMEBI, KOTOPBIE CITY>KaT
HE TOJBKO CPEACTBOM 3aKpEIUICHHs YMEHHM W HaBBIKOB, HO M KOHTPOJS KadecTBa HUX
chopmupoBanHocTd. [1o cBOeMy YCMOTpPEHHIO, a TaK)Ke HUCXO/s, U3 BO3MOKHOCTEH MIKOJIHHOTO
KaOuMHEeTa XUMHUHU, YYUTEIb MOXET H3MEHUTh U CTPYKTYpY HpPEICTaBICHHOIO B IMpOrpamme
MPAaKTUKyMa, HaNpUMep, YBEJIMYUTh YHKCIO JIA0OpAaTOPHBIX paboOT 3a CUET COKpALICHUS
JIEMOHCTPALUH.
OTO BO3MOXHO TpHU HEOONBIION HAIMOJHAEMOCTH KIACCOB B CEIBCKHX IIKOJAX, OCOOEHHO
MaJIOKOMIUIEKTHBIX.
[maBHOE oOTJIMYME TMpeAsiaraéMod MPOTpaMMbl 3aKJIIOYAaeTCs B JABYKPATHOM YBEIHUYEHUU
BPEMEHM, OTBEJCHHOIO Ha H3yueHue paszzena «MHoroodpaszue BEIIECTB». IJTO CBA3aHO CO
CTpEeMJICHHEM aBTOPOB OCHOBATEIbHO OTPabOTaTh BAKHEWIINE TEOPETUYECKHE IOJOKEHUS
Kypca XMMHUU OCHOBHOM IIKOJIBI Ha 00TaTOM (DaKTOIOTHYECKOM MaTepHaje XUMUHU SJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB.
MecTto yyeOHOro npeamera B y4eOHOM IJIaHe
B nporecce ocBoeHus mporpaMMbl Kypca XUMHHU JJI OCHOBHOM IIKOJIBI y4Yallluecs OBIIAJeBAIOT
YMCHHSIMH CTaBUTh BOIPOCHI, HAOIIOAAaTh, OOBICHITH, KIACCUPUIIUPOBATH, CPABHHUBATH,
MPOBOAUTH IKCIEPUMEHT U UHTEPIIPETUPOBATH BHIBOJBI HA €0 OCHOBE, OMPEENIATh UCTOYHUKHU
XUMHYECKOH MH(POPMALUK, TOIy4aTh ¥ aHAIM3UPOBATH €€, a TAK)Ke TOTOBUTH HA 3TOH OCHOBE
cOOCTBEHHBII MH()OPMALIMOHHBINA TPOAYKT, IPE3EHTOBAThH €r0 M BECTU TUCKYCCHIO.
[TporpamMma Kypca XMMHHM JUIsl OCHOBHOM IIKOJIbI pa3padaThiBajach C YU€TOM MEpBOHAYATbHBIX
MPEACTABICHUH, MOJTYYEHHBIX YYalIUMHUCS B HAYaJbHOM IIKOJE MPU U3YYEHHH OKPYKAIOIIETO
mupa. [Ipennaraemas mporpamma, X0Tsl U HOCUT OOLIEKYJIbTYPHBIM XapakTep U HE CTAaBUT 3a7auy
npohecCHOHANBFHOM MOATOTOBKHM YYalllUXCsl, TEM HE MEHee, MO3BOJIIET UM OMPEACIUTHCA C
BBIOOpOM mpoduiis oOydeHus: B cTapiield mikosne. B mporpamme mpeaycMOTpeHO pe3epBHOE
BpeMsl, TaK KaK peajibHasi MPOJOJKUTENFHOCTh Y4eOHOTO rojia BCEerja OKa3bIBaeTCS MEHBIIE
HOpMaTUBHOM. B cBs3U ¢ mepexo10M OCHOBHOM IIKOJIBI HA TaKylo (OpMYy UTOTOBOM aTTeCTalluHy,
kak [' 1A, B Kypce npeaycMOTpeHO BpeMsl Ha MOJATOTOBKY K HEM.
YuebHoe cofepkaHne Kypca XMMUHU BKIIFOYAET:
Xumus. 8 knacc. 684, 29 B HEJIEINIO
Xumus. 9 knacc. 66 4, 29 B HEJIEITIO
JINYHOCTHBIMM pe3yIbTaTaMM H3Yy4YeHHUs NpeaMera «XuUMHs» B 9 Kiacce SBISIOTCS
CIIEIyIOIINE YMEHHUS:
®0CO3HaBaThb €AMHCTBO U LEJIOCTHOCTh OKPYXKAIOLIETO MHpa, BO3MOXKHOCTH €T0
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHHI HAYKU;
® [IOCTETIEHHO BBICTpAauBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33pEHUE:  OCO3HaBaTh
MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHHWIO, B TOM UHCIE U B pPaMKax
CaMOCTOSITENIbHOM JIeATEIbHOCTH BHE LIKOJIBI;
® OIICHUBATh JKU3HEHHBIC CUTYallMHM C TOYKH 3peHHs Oe3omacHOro oOpa3a XU3HU H
COXpaHEHUs 3/10POBbS;
® OIICHUBATh DKOJIOTMYECKUH PUCK B3aMMOOTHOIIICHUH YeJIOBEKA U MPUPOJIBI.



e hopMUpPOBaTh IKOJIOTMYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATh CBOKO AEATEIBHOCTb U
MOCTYIKH APYIHX JIIOJEH C TOUKU 3PEHUs] COXPAHEHMs OKpPY’KaloIlel cpesibl - rapaHTa
KHU3HH U OJIaromnoyyus Jioaei Ha 3eme.

MeTanpeAMeTHBIMHM pPE3yJIbTaTaMU H3ydeHHUs Kypca «XUMHs» sBiseTcs (OpMUPOBaHHE
YHUBEPCAJIBbHBIX yueOHbIX aercTBuil (VY ).
Pecynamuenvie YY1

® CAaMOCTOSITEJIBHO OOHApY)XMBaTh M (OPMYIHUPOBATH YYEOHYIO MpPOOIEMYy, ONpPEIesiTh
1[eNTb YIeOHOM e TEIbHOCTH,

® BBIJIBUraTh BEPCUM peIIeHUs IPOOIeMbl, OCO3HABATh KOHEUHBIH pe3ysbTaT, BEIOUPATh U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSTENIBHO CPEACTBA JOCTHKEHUSI LIENIH;

® COCTaBJIATH (MHAUBUYAJIbHO WU B TPYIIIE) IJIaH PELIEHUS IPOOIIEMBIL;

e paboTas 1o TUIaHy, CBEPATh CBOU JACUCTBUS C LENIBIO U, IPH HEOOXOAMMOCTH, UCIIPABIISAThH
OIIIMOKH CaMOCTOSITENBHO;

®B JIMAJIOTE C YYUTEJIEM COBEPLICHCTBOBATb CaMOCTOSITEIbHO BbIpaOOTaHHBIE KPUTEPUU
OLIEHKH.

llosnasamenvnvie YVJI:

® AHAJIM3UPOBATh, CPaBHHUBAThH, KiIacCUPUIMPOBaTH W 0000maTh (aKThl W SBJICHUS.
BBISBIIATE IPUYMHBI U CIIEACTBUS MPOCTHIX SIBICHUH.

® OCYILIECTBJIATh CPaBHEHHE, KIACCHU(UKALMIO, CAMOCTOSTEIbHO BbIOMpas OCHOBAaHUS U
KPUTEPHUH U1l YKA3aHHBIX JIOTHYECKUX OIeparuii;

®CTPOUTh  JIOTUYECKOE pPacCYXJIEHHE, BKIIOYAIOLIEE YCTAHOBJIIEHWE IPUYHUHHO-
CIICJICTBEHHBIX CBS3EH.

®C03/1aBaTh CXEMAaTHUYECKHUE MOJENU C BBIJCJICHUEM CYIIECTBEHHBIX XapaKTEePUCTHK
o0BeKTa.

® COCTaBJIATH TE3UCHI, PA3IMYHBIC BUJIBI IUTAHOB (ITPOCTHIX, CIOKHBIX U T.II.).

® MpeoOpa3oBBIBaTh HH(GOPMAITUIO U3 OJTHOTO BUAA B IPYToi (TaOIHITy B TEKCT H IIp.).

®yMETh ONpEACIATb BO3MOXHbBIC HCTOYHUKHM HEOOXOJUMBIX CBEJCHMH, MPOU3BOAUTH
MOUCK MH(OPMALIUH, AaHATU3UPOBATh U OLIEHUBATh €€ 10CTOBEPHOCTb.

Kommynuxamusnvie YVJI:
CamocTosTeIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBHE B rpymne (OnpenessTs olmue
LEJIU, PACTIPEAETIATh POJIU, JOTOBAPUBATHCS APYT C IPYIOM U T.JI.).

IIpumepHbIe HaNIpaBJIeHUs IPOEKTHOM JesATeJbHOCTH odyuarommxes. 1. Pabora ¢
UCTOYHHKAMHU XUMHUUECKOH HHPOpMALIUU — MCTOPHUUECKUE 0030pbl CTAHOBIICHHS U PA3BUTHUS
HN3YUCHHBIX HOH?ITI/IfI, TGOpI/II\/’I, 3aKOHOB; )KU3Hb U ACATCIbHOCTD BBIJAIOMIUXCA YIYCHBIX -XUMHKOB.
2.AnanuTnyeckue 0630pbl HHPOPMAIIUH 110 PEIIEHUI0 ONPEAeICHHbIX HayYHBbIX,
TEXHOJIOTHYECKHX, MPAaKTUYeCKuX rpodiemM. 3. OBnaJeHne OCHOBaAMU XMMHUYECKOT0 aHalu3a. 4.
OBnazneHne OCHOBaMU HEOPTaHUYECKOTO CUHTE3A.

Temarnyeckoe nuiannposanue8-9 kiace
TemaTnueckoe miIannposanue(8 kiacc)

Ne ypokos HasBanue pasnena, rmas | KonndectBo yacos
Bceero W3 Hux (popMbl KOHTPOIIS)
KOHTPOJIBHBIX | MPAKTHYECKUX
pabot pabot

1 Beenenue 5 - 1

2 ATOMBI XUMHYECKHUX 10 1 -
DJIEMEHTOB

3 ITpocTeie BeniecTBa 8 1 -

4 CoeanHEeHNsT XUMUYECKHUX 10 - 1
DJIEMEHTOB

5 U3meHeHuUs, 16 1 1




NPOUCXOISIINE C
BEIIECTBAMU
6 PactBopenue. PacTBopsl. 22 1 2
CBolicTBa pacTBOpOB
AJIEKTPOJIUTOB
UTOTO 68 4 5
TemaTnyeckoe uranupoBanue(9 Kiacc)
Ne ypokos HasBanue paznena, rinas KosmmyecTBo yacos
Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJIbHBIX MPAKTUYECKUX
pabot pabot
1 Beenenue. OO0masa 9 1 -
XapaKTePUCTHKA
XUMHUYECKUX JJIEMEHTOB U
XMMHYECKUX PEAKIUI
[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKHX 371eMeHTOB /].
N. Menpeneena
2 Mertasibl 19 1 3
3 Hemeramisl 23 1 2
4 Opranuyeckue BellecTBa 11 - -
5 O060011IeHNEe 3HAHMI 110 4 1 -
XUMHH 32 KypC OCHOBHOM
TITKOJTEI.
6 Hroro 66 4 5

I[Inanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 peaMeTa

JlestenbHOCTh 00Pa30BaTENBHOIO YUPEXKJICHHUS OOIIero o0pa3oBaHMs B OOYYEHHH XUMHHU
JOJDKHA OBITh HampaBleHa Ha JIOCTIKCHHE OOYyYarOMIMMHUCS —CIEAYIOMNX JUYHOCTHBIX
pe3y/1bTaToOB:

1.

2.

B [ICHHOCTHO-OPUEHTAIIMOHHON cepe - UyBCTBO TOPJIOCTH 32 POCCUNUCKYIO XUMUYECKYIO
HayKy, T'yMaHu3M, OTHOIIEHHE K Tpydy, LEIEYCTPEMIIEHHOCTh, CAMOKOHTPOJIb H
CaMOOLICHKA;
B TPYAOBOH cepe - TOTOBHOCTh K OCOZHAaHHOMY BBIOODY JajbHENIIeH 00pa3oBaTeNbHOIM
TPaeKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOM, MHTEJUIEKTYaIbHON) chepe —MOTUBAIIUS YYEHUS, YMEHHUE
YIPaBJIATh CBOEH MTO3HABATEIbHOM 1€ATEIBHOCTBIO.

MeTtanpeaMeTHbBIMH Pe3yJbTATAMH OCBOCHUS BBHITYCKHUKAMU OCHOBHOHM IIKOJBI MPOTPAMMBbI
MO0 XUMHH SIBJISTFOTCS

1.

»w

BIIQJICHHE YHUBEPCAIbHBIMH  €CTECTBEHHO-HAyUYHBIMH CIIOCOOAMH  JIeATEIbHOCTH:
HaONIOZIcHUEe, W3MEpEHUe, OJKCIIEPUMEHT, Y4YeOHOe  HCCIeAOBaHHUE; TPUMEHEHNE
OCHOBHBIX METOJIOB MO3HAHUS (CHCTEeMHO-MH()OPMAIIMOHHBIA aHalu3, MOJAETUPOBAHUE)
JUTSL U3YYCHUS PA3IMYHBIX CTOPOH OKPYXKAIOIICH NeMCTBUTENHHOCTH;

UCIIONIb30BaHNE YHUBEPCAIBHBIX CHOCOOOB JAEATENLHOCTH MO PEIICHUI0 TpodsieM U
OCHOBHBIX MHTEJUICKTYaJIbHBIX OTIepaInii: HCIIOJIb30BaHUE OCHOBHBIX
MHTEIJIEKTYaIbHBIX Omepaluii: (GopMylIupoBaHHUE TUTIOTE3, AaHAIIU3 M CHHTE3, CPAaBHEHUE,
00001IeHNE, CHCTEeMaTH3allMsl, BBISIBICHUE NPHUYUHHO-CICACTBEHHBIX CBS3€H, IOUCK
aHaJIOTOB;

yMEHHUE TeHEPUPOBATh WU U OMPEIEIATh CPEICTBA, HEOOXOIUMBIE /IS UX peaTu3alliy;
YMEHHE ONpEeNeNsTh LEIH U 3a/addl JIeATEIbHOCTH, BBIOMpPATh CPEICTBA pealn3aliuu
1IN ¥ IPUMEHSITh UX Ha MIPAKTHUKE;

WCITOJI30BAHNE PA3TUIHBIX UCTOUHUKOB JIJISI TTOJIYICHHSI XUMUIECKON MHPOPMAIIHH.




OCHOBHOE COJIEP)KAHUE

8 knacc

BBenenue

[Mpenver xumuu. MeToapl TMO3HAHUS B XUMHU: HAOIIOJIEHUE, SKCIICPUMEHT, MOACIHUPOBAHUE.
Hctounuku xumuyeckol wuHpoOpManuu, ee TMOoJydyeHHe, aHaIW3 U NPEICTaBICHUE €ro
pe3ynbraToB. [oHSATHE O XMMHUYECKOM 3JIeMEHTe M (popMax ero CymieCTBOBAHHS: CBOOOIHBIX
aTomax, IMPOCTBIX M CIOXHBIX BeniecTBax. [IpeBpamieHus BemecTB. OTiIMYME XUMHUYECKHUX
peakuuii oT HU3NYECKHUX sBICHUN. POosIb XMMHUM B KHU3HH YeloBeKa. XeMOoQuiaus 1 XxeMopoOous.
Kparkue cBeneHMs W3 HMCTOPUM BO3HMKHOBEHHS W Pa3BUTUS XUMHUH. POJIb OTEUECTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XMUMHUYECKOI Haykn — paboTsl M. B. JlomonocoBa, A.M. bytneposa, .
N. MenneneeBa. XuMrU4yecKasi CAMBOJIMKA. 3HAKA XUMHUYECKHUX 3JIEMEHTOB U IIPOUCXO0XKICHHUE UX
Ha3BaHmil. Xumudeckue Gopmyinbl. Mamekcsl u koddduirentsl. OTHOCUTENBHBIE aTOMHAs U
MoJIeKyJisipHass Macchl. lIpoBeneHne pacueToB MacCcOBOM JOJMM XMMHYECKOTO 3JIEMEHTa B
BEIleCTBE Ha OCHOBE ero ¢opmyisl. [lepuogudeckas cucrema XxuMuueckux snementoB I, U.
MenneneeBa, ee CTpyKTypa: Maible M OOJbIIME TMEPUOIbl, TPYIMIbl U MOATPYIMIHL.
[lepuoandeckas cucTemMa Kak CIpPaBOYHOE MOCOOWE /ISl TIOMYYSHHS CBEIEHUH O XMMHYECKHX
3JIEMEHTaX.

HMemoncTpanuu. 1. Mogenu (mapocrepxxueBbie 1 CTioapra—bpurieda) pa3mu4HbIX TPOCTHIX U
CJIO’KHBIX BEIIECTB.

2. Konnexkuus CTEKJIIHHOM XUMHUYECKOU mocybl. 3. Kouiekuus MaTepuanoB U U3JEIUM U3 HUX
Ha OCHOBE altoMUHUA. 4. B3aumopeiicTBue MpaMopa ¢ KUCIOTOM M MOMYTHEHUE HM3BECTKOBOM
BOJIBI.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIECTBOBAHUSI XUMHUYECKUX 3J1eMeHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
aToMoOB. Jloka3aTenbCTBa CIIOKHOCTH CTpoeHHs atoMoB. OmbiTel Pesepdopma. [TnanerapHas
MO/IeJIb CTPOCHUS aTOMA.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTpOHBI. OTHOCUTENbHAS aTOMHas macca. B3auMocBs3b
MOHSATUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

W3meHenune unciia mpoTOHOB B sJIpe aTOMa — 00pa30BaHUE HOBBIX XUMHUYECKUX DJIEMEHTOB.
H3meHeHue uncina HEHTPOHOB B sApe aTtoma — oOpa3oBaHue wu30TONOB. COBpeMEHHOE
OTpeIeTICHUE TIOHATUS «XUMHUYECKUN d1eMeHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTponbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHUX DJEMEHTOB MaJlbIX
nepuo10oB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

ITepuonnueckas cucrema xuMuueckux 3nemeHToB [[. M. MeHneneeBa U CTpOEHUE aTOMOB —
buznYeCKuit CMBICT MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIIBI, HOMeEpa MepHoa.
W3meHenne uyucia HJIEKTPOHOB HA BHEIIHEM DJJIEKTPOHHOM YpPOBHE aToMa XHMHYECKOTO
arieMeHTa — 00pa3oBaHUE MOJOKUTENBHBIX U OTPUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMU METaJUIOB M HeMeTauioB. [[pUYnMHbBI U3MEHEHHSI METAUNIMYECKUX W HEMETANTUYECKUX
CBOICTB B mepuojax u rpymmax. OOpa3oBanue OMHApHBIX coefauHeHwid. [loHaTHe 00 MOHHOI
cBs3u. CxeMbl 00pa30BaHMsI HOHHOM CBSI3U.

BzaunmopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEXIY c000i — o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI TIPOCTHIX BeliecTB. KoBajeHTHas HEMoJisipHAas XUMHUYECKas CBsI3b. DJEKTPOHHBIE U
CTPYKTypHBIe QopMynbl. BzaumoneiicTBue aTOMOB HEMETAIIOB MEXKAY cOO00i — 0oOpa3oBaHue
OMHAPHBIX COCTUHEHUN HEMETAIJIOB. DJIEKTPOOTPUIIATENbHOCTh. KoBasieHTHAs TTOJISIpHAST CBS3b.
[TonsiTHE O BaJIEHTHOCTHU KaK CBOMCTBE aTOMOB 00OPa30BBIBATH KOBAJICHTHBIE XUMUUECKHE CBSI3U.
CocraBnenue GopMys OMHAPHBIX COEAUHEHUM IO BaJeHTHOCTH. HaxoXaeHune BaJICHTHOCTH T10
dbopMynie OMHAPHOTO COETMHEHUS.

B3auMopeiicTBrHe aTOMOB METAIIOB MEXKIY CO00M — 00pa3oBaHNE METALNTHYECKUX KPHUCTAIIIOB.
IToHATHE O METATUIMYECKON CBS3H.

JemoncTpauuu. Mozenn aToMOB  XMMHUYECKMX 3JeMeHTOB. Ilepuoaumueckas cucrema
xumudeckux snaemeHtoB [[. . MengeneeBa (pasnuunble ¢opmbl). M3roroBienue mojeneit
MOJIEKYJl OMHapHBIX coequHeHui. M3rotoBieHne Monaen, WJUIIOCTPUPYIOIIEH CBOMCTBA
METaJUIMYECKON CBSI3U.



IIpakTuyeckne padornl 1. IlpaBuna TexHukM Oe30mMacHOCTH MpU PAbOTE B XUMHUYECKOM
kabunere. Ilpuemsr oOpamieHuss ¢ aabopaTOpHbIM O0OpPYJOBAaHHMEM U HarpeBaTeIbHBIMH
puOOpaMHu.

KountpoasHnas padora 1 no teme: « ATOMbI XUMHUYECKUX 3JIEMEHTOBY

Tema 2 IIpocTbie BemecTBa

[TonoxxeHue MeTaIUIOB U HEMETAJUIOB B [leproinueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxkneiimme mpocThie BEIIECTBA — METaLIBI (KEJIe30, ATFOMUHUN, KaIbIUH,
MarHuii, HaTpuii, Kanmii). OOmue ¢usnyeckre CBOWCTBAa METAJUIOB. BakHeiimme mpocTbie
BelllecTBa-HEMETaIIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, (ocdopa,
yraepoaa. Mosekyibl IpOCThIX BEIIECTB-HEMETAIIIOB — BOAOPOJA, KUCIOPOAa,

azoTa, rajgoreHoB. OTHOcUTENbHAsA MoJeKysipHas Macca. CrocOOHOCTh aTOMOB XMMHUYECKHUX
AJIEMEHTOB K OOPa30BaHHWIO HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOIUS. AJUIOTPOIHBIC
Monudukanuu kuciaopona, Qochopa, oigoa. MerauMueckue M HEMETATIMYECKUE CBOMCTBA
npocThIX BeniecTB. OTHOCUTENBHOCTh 3TOTO MOHSTHS.

Yucino Asorampo. KommyectBo BemectBa. Moabs. MomsipHas macca. MosspHblid  00beM
ra3o00pa3HbIX BemecTB. KpaTHbie eMUHUIBI U3MEPEHUS KOJIHMYECTBA BEIIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MWUIMMOJSPHAsT W KWIOMOJISIPHAs MAacChl BEUIECTBA, MWUIMMOJIIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuets! ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BEUIECTBAY», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta30oBy», «4UCI0 ABOTAIPOY.

JemoncTpanuu. O3HaKOMJIEHUE ¢ KoJuleKIued MetaiioB. O3HakOMIIEHHE C KOJUIEKLHEH
HEMETAJUIOB.

Kourpoasnas padora 2 no teme: « [IpocTsie BemecTBa»

Tema 3. CoennHeHHSI XHMHUYECKHX JIEMEHTOB

Crenenb okucienus. CpaBHEHHE CTENEHU OKHUCICHHUS M BaJIeHTHOCTU. OmpeneneHue CTeneHu
OKHCJICHHS OJJIEMEHTOB B OuHapHbIXx coeauHeHusx. CocraBineHue ¢opmyn OHHAPHBIX
COeIUHEHHH, OOIIUH CrIoco0 UX Ha3BaHHUIA.

bunapHble coeIMHEHHS METAaUIOB M HEMETaJUIOB: OKCHIbI, XJOPUAbI, CyIb(UIbl H TIp.
Cocrapnenue ux (opmyi. buHapHbie cOeIMHEHNS HEMETAIUIOB: OKCHUJbI, JIETYYHUE BOJAOPOIHbBIC
COCIMHEHMS, UMX COCTaB W Ha3BaHus. [lpencraButenu OKCUIOB: BOAA, YIJIEKUCIBIM Tas,
HeramieHas: u3BecTb. [IpeicTaBuTenu JIETYy4MX BOJOPOAHBIX COCIMHEHHI: XJIOPOBOAOPOA U
aMMHaK.

OcHoBaHUs, X COCTaB W Ha3BaHUs. PacTBopuMOCTh OCHOBaHHMil B Boje. [IpencraBurenu
HIeNouei: THAPOKCUABI HATpus, Kaiuus U Kanblus. [loHsTHe 00 MHAMKATOpaxX U KaueCTBEHHBIX
peaKkIusx.

Kucnotsl, ux cocraB u HazBanus. Knaccudukarus kucnot. [IpencraButenu KUCIOT: cepHas,
consiHas, as3orHas. IloHsTme o mkane kucioTHocty (mkana pH). M3meHeHwe oxpacku
WHJUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAHHM, UX COCTAaB U Ha3BaHUA. PacTBOpUMOCTH coliell B
Boze. [IpencraBuTenu coneit: xmopua HaTpHs, kKapOoHaT U Gocdar KampIusl.

AMop@dHbIE 1 KpUCTANINYECKUE BEILIECTBA.

MexMmoneKynsspHble B3aUMOJIEUCTBHS. THIIBI KPUCTAUIMUYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTB
BEII[ECTB OT THIOB KPUCTALTUYECKUX PEIIETOK.

Yuctele BemiecTBa U cMecu. [IpuMepsl KUIKUX, TBEPIbIX M ra3000pa3Hbix cMmeceil. CBoiCTBa
YUCTHIX BemecTB M cMmeced. Mx coctaB. MaccoBas u oObeMHas 1O KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHBIE C UCTIOJIb30BAHUEM MTOHATHUS <«IOJISI.

JemoncTpanuu. O06pa3ipl OKCUIOB, KUCIOT, OCHOBaHUN W cosiel. Moaenu KpuCTauTMIeCKuX
pELIeTOK XJIOpUJia HaTpHs, anMasa, okcuaa yriepoaa (IV). KucnorHo-mienounsie HHIUKATOPHI,
W3MEHEHNE WX OKPACKH B PA3IMYHBIX Cpefax. YHUBEPCaTbHBI HMHANKATOP W U3MEHEHHUE €ro
OKpacku B pazinuHbixX cpenax. [lkama pH.

JlaboparopHbie onbIThl. O3HakomieHHME cO cBoiicTBamMu amMuaka. Ompenenenue pH
pacTBOPOB KHUCIIOTHI, IIenoun U Bonbl. OmnpeneneHue pH MMMOHHOTO M sIOJOYHOTO COKOB Ha
cpe3e wioaoB. O3HAKOMIIEHHE C KOJUIEKIHEeH cojeil.O3HaKOMJICHHE C KOJUICKIIMEH BEIECTB C



pasHbIM THIIOM KPHUCTAJLIMYECKOW peIeTKH. HM3roroBneHne Monened KpUCTAIIIMYECKUX
pemietok. O3HaKOMIIEHHE ¢ 00Pa31I0M TOPHON OPOIBI.

IIpakTunyeckue padorbl 2. [IpuroroBiieHne pacTBOpa caxapa U pacyeT €ro MacCOBOW /10U B
pacTtBope

Tema 4. U3MmeHeHus1, NPOUCXOsilMeE ¢ BelleCTBAMU

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, ITPOUCXOSAIIMMHU C BELIECTBOM.

SIBieHMs, CBS3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BEIIECTBA IIPHU IMOCTOSIHHOM
ero cocraBe, — (usndeckue spieHUs. Dusnyeckue SBICHUS B XUMHUU: JUCTUIUISALMS,
KpHUCTaNIN3aL|sl, BEIITAPUBAHNE M BO3IOHKA BEILECTB, (PUIBTPOBAHUE U LICHTPU(DYTUPOBAHHE.
SIBneHus, cBA3aHHbIE C N3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKUE peakuuu. IlpusHaku u
YCIJIOBUS IIPOTEKAHNS XMMUYECKUX PEAKLUI. BplieeHne TeroTsl U ¢cBeTa — peakLUy FOPEHUSL.
[TonsiTHE 00 K30 - U SHIOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHHs MacChl BEINECTB. XHMMHMYECKHE YpPaBHEHHsA. 3HAYCHHE HWHACKCOB U
k03 unuentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIH.

PacdeTsl o XMMHUYECKUM ypaBHEHUsIM. PerleHne 3a1a4 Ha HaX0XKICHUE KOJIMYECTBA, MACChl HIIU
o0beMa MPOAYKTa PeaKiiy M0 KOJIMYECTBY, Macce UM 00beMyY HCXOHOTO BemecTBa. Pacuers ¢
WCIIOJIb30BAHUEM MOHATHS <«JOJsA», KOrJa HCXOAHOE BEUIECTBO JAHO B BHJIE pPAacTBOpa C
3aJJaHHOM MAacCOBOM JIOJIEH PAacTBOPEHHOI'O BEILECTBA WM COIECPKUT OIPEACICHHYIO IOJIO
IIpUMECEH.

Peakuun paznoxenus. IlpeacraBieHune o CKOPOCTM XMMHYECKMX peakuuid. KaranusaTopsl.
®epmenthl. Peakunu coennuenns. Karanutuieckrne U HEKaTAIMTHYECKUE PEAKIIUU, 00paTUMbIe
U HeoOpaTuMble peakiuy. Peakiuu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE
JUISL TIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKaHUsSI PEaKLUi MEXAy MeTaUlaMH U KHCIOTaMH,
peakuuil BBITECHEHUSI OJHUX METAJJIOB M3 PACTBOPOB MX COJIEH APYrMMM MeTajulaMu. Peaknuun
oOMeHa. Peaknuum HeiTpanuszanuu. YcioBUsS NMPOTEKAaHUs peakuuil oOMEHa B pacTBOpax [0
KOHIIA.

TuIbl XMMUYECKUX pEaKIUi Ha IPpUMEpPE CBOMCTB BOJbI. Peaknus pasiioxkeHuss — JJIEKTPOJIN3
Bozbl. Peakuyuy coenquHeHNss — B3aMMOJICHCTBHE BOJBI ¢ OKCHJAMU METaUIOB U HEMETAJUIOB.
VYcnoBue B3auMOJICHCTBUSL OKCUIOB METAJUIOB U HEMETAJIOB € BOAOU. [IoHATHE «THAPOKCUABIY.
Peakiuu 3amMerieHus — B3aUMOJEHCTBUE BOJABI ¢ MeTallamMu. Peakuuu oOMeHa — THIpPOIIU3
BEIIECTB.

JMemoncTpamuu. [Tpumeps! Qusnueckux sBICHUN: a) MIaBjaeHUe napaduHa; 0) BO3rOHKa HMoaa
Wi OEH30MHOW KHCIIOTHI; B) pPAacTBOPEHUE OKpAUIEHHBIX coyiei; r) nuddy3us TyIUCcTbIX
BEIIECTB C TOpALIeH JaMIOuKd HakaquBaHus. [Ipumepsl XMMHUYECKMX SBICHHIA: a) TOpeHue
Marausi, ¢ocdopa; 0) B3aUMOACUCTBUE COJSHOM KHUCIOTHI C MPaMOpPOM WM MEJIOM; B)
nonydyenue ruapokcuaa meau (II); r) pacTBopeHue MojaydeHHOro T'MIPOKCHAA B KHMCIOTax; 1)
B3aumojieiicteue okcuga menu (II) ¢ cepHOM KHCIOTON MpHU HarpeBaHUU; €) pas3JIOKEHUE
NepMaHraHaTa Kajus; ) pas3sioskeHHe MePOKCUaa

BOJIOpPOJia C TOMOIIBIO JMOKCHJAa MapraHila M Karaja3bl KapTo(enss WM MOPKOBH; 3)
B3aUMo/IeiicTBHE pa30aBIEHHBIX KUCIOT C METAJIAMH.

IIpakTuyeckue padorsl 3. [IpU3HaKU XUMHUECKUX PEAKIINM.

KonTpoubnas padora 3 no teme: «M3MeHEHMsI, TPOUCXOJAIINE C BELIECTBAMM

Tema 5. PactBopenue. PacTBopbl. CBolCTBa pacTBOPOB 2JIEKTPOJIMTOB

PactBopenune kak ¢usnko-xumudeckuil mporecc. [loHsTue o ruaparax ¥ KpHCTalJIOrHapaTax.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX
BEUIECTB OT TeMIeparypbl. HachllieHHBIE, HEHACBILICHHBIE W IEPECHIIICHHBIE PAacTBOPBHI.
3HaueHue pacTBOPOB JJIsl IPUPOJIbI U CEIBCKOTO XO35SHCTBA.

[TonsiTHe 00 SMEKTPOIMTUUECKON NUCCOLMAMU. DJIEKTPOIUTHI U HEIJIEKTPOIUTHL. MeXxaHu3M
JUCCOLMAIMN 3JEKTPOIUTOB C Pa3IMYHBIM XapakTepoM CBsi3H. CTeNeHb AJIEKTPOIMTUYECKON
nucconanuu. CUIIbHBIE U C1a0ble SJIEKTPOJIUTHI.

OcCHOBHbBIE TOJOXEHUSI TEOPUU DIEKTPOIUTHYECKON muccouuanuu. HoHHBIE ypaBHEHHS
peakuuii. Peakuuu oOMeHa, uayiye 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.



Kucnorel, ux xknaccubukamus. Jluccomumanus KHCIOT W WX CBOMCTBA B CBETE TEOPUU
JJIEKTPOJIUTUYECKON  IuccoLManuu. MOeKynspHble M HOHHBIE YPAaBHEHUS PEaKLUU.
B3anmoneiicTBrue KHUCIOT € MeTaulaMHu. OJIEKTPOXUMUYECKUN PNl HANPSHKEHUA METaJlIOB.
BzaumoaeiicTBUe KUCIOT C OKCHJIaMU METaUIoB. B3anmMoaelcTBUE KUCIOT C OCHOBAHUSAMU —
peakiusi HeWTpanuzauuu. BsaumopeiictBue kuciaor ¢ comsimu. Vcmonb3oBaHue TaOIUIIbI
PacTBOPUMOCTH JIJIs1 XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCJIOT.

OcHoBanusl, ux kinaccudukamnus. Jlucconuanusi OCHOBaHMM M UX CBOMCTBa B CBETE TEOPUU
ANEKTPOJIUTUYECKON auccounanuu. B3aumoaencTBue OCHOBaHWU ¢ coisiMu. Mcmonb3oBaHue
TaOJIMLBl  PAaCTBOPUMOCTH  JIJISl  XApAaKTEPUCTUKH  XHMMHUYECKHMX CBOWCTB  OCHOBAaHHUHU.
BzaumopeiicTBue 1mienoyen ¢ OKCUAaMA HEMETAIUIOB.

Conu, MX aAMccoLMalnMsi U CBOMCTBA B CBETE€ TEOPUU DIIEKTPOJIUTUYECKOM JIHCCOLUALINH.
B3aumoneiicTBue coneit ¢ MeramiaMu, OCOOCHHOCTH ITHX peakuuid. B3ammoneiicTBue comneit ¢
consimu. Mcnonp3oBanue TabIUIbl PACTBOPUMOCTHU ISl XaPaKTEPUCTUKU XUMHUYECKHX CBOMCTB
coJei.

O06o0menure cBeleHni 00 OKCHIaX, UX KiIacCH(pUKAIIMU U CBOMCTBAX.

'enetnueckue psabl MeTauila W HemeTawia. ['eHeTHueckass CBsSI3b MEXIY KiaccaMu
HEOPraHWYECKHUX BEIECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

Ornpezenienne CTeneHer OKHUCICHUsS ISl AJIEMEHTOB, 00pa3yIOIMX BEIECTBA Pa3HbIX KIIACCOB.
Peakuuu unoHHOrO OOMEHa W OKHCIHMTENHbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENs U
BOCCTAHOBUTEJb, OKHCIEHHE W BoccTaHOBieHHE. (COCTaBlIeHUE YpaBHEHUN OKHUCIHTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUI METOAOM AJIEKTPOHHOTO OalaHca.

CBoiicTBa TPOCTHIX BEHIECTB — METAJUIOB M HEMETaUIOB, KHCJIOT W COJIEM B CBETe
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIA.

JemMoHcTpanuu. B3aumoielicTBrue pacTBOPOB XJIOpU/Ia HATpHs U HUTparta cepedpa. [lomydenue
HEpPacTBOPUMOI0 TMAPOKCUAA U B3aUMOJCICTBUE €ro ¢ KHCIoTaMu. B3aumonencTBie KUciaoT ¢
OCHOBaHUSIMU. B3anmojelicTBHE KHUCIOT C OKCHJIAMU METaioB. B3aummonencTBhe KHCIOT ¢
MeTaulaMi. B3auMopeiicTBue KUCIOT € coJisiMUA. B3aummoneicTBue IIenoyed C KHUCIOTaMHU.
BzaumopeiictBue mienode ¢ OKCHUJIaMH HEMETAJUIOB. B3anmmoaeicTBHE WIENOYEH C COJISMM.
[TonydyeHre W CBOWCTBA HEPACTBOPUMBIX OCHOBAaHWH. B3ammojeiicTBHE OCHOBHBIX OKCHJIOB C
KHACIOTaMH. B3auMojeiicTBUe OCHOBHBIX OKCHIIOB C BOJOH. B3anMomeHCTBHE KHCIOTHBIX
OKCH/JIOB C ILIEJTIOYaMH.

IIpakTuyeckne padorbl 4. VYCiIOBHS TEYCHUS XUMHUUYECKMX PEAKIM MEXIy pacTBOpaMu
AIEKTPOJUTOB JO KOHIIA.

5. PemeHne skciepUMEHTANIBHBIX 3aa4.

Hrorosasi KOHTpoOJIbHAsI padoTa 3a Kypc XUMHHM 8 KJ1acca

IIpeameTHbIMH pe3yabTaTaMH H3Y4YEHUS npeamera «XUMHsS» SBISIIOTCS  CIEIYIOLIUE
YMEHHS:
Tema: «Beeaenune B xumuio. Ilpeamer xumum»
BrInyCKHUK HayduTCS:

» PackppiBaTh CMBICII OCHOBHBIX TIOHSITHI: BEIIECTBO, XUMHUYECKUH  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAs M MOJIEKYJISIpHAsI MaCChl;

» Ha3bIBaTh XUMHYECKHE DIIEMEHTEI;

» BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKkKe
MAaCCOBYIO JOJIF0 XMMUYECKOI'0 3JIEMEHTA B COSAUHEHUSAX ISl OLUECHKU UX MPaKTUYECKOU
3HAYNMOCTH;

» co0ro1aTh MpaBHiia TEXHUKH 0€30MAaCHOCTH MTPH MIPOBEICHUH HAOIIOICHUN U OTIBITOB

BrInyCKHUK MOTYYUT BO3MOKHOCTh HAYYHUTHCS:

»  ONpeNessiTh POJIb Pa3JIMUHBIX BEIICCTB B IPUPOJIE U TEXHUKE;

» XapaKTeph30BaTh METOJBI XUMUYECKOW HayKH (HAOJI0ICEHNE, CpaBHEHHUE, SKCIICPUMEHT,
M3MEpEHHE) U UX POJIb B MIO3HAHUU TIPUPO/IBI

TeMma: «KATOMBI XUMHYECKHUX IJI€MEHTOB
BrinyckHUK HayduTCA:



PackpbiBaTh CMBICII OCHOBHBIX TIOHSTHI: aTOM, H30TONbl, XUMHUYECKas CBs3b,
AIIEKTPOOTPHULIATEIBHOCTD;
OOBACHATh (U3UYECKUN CMBICI TOPSAJKOBOTO HOMEpa D3JIeMEHTa, HOMEpa TPYIIIbL,
HOMeEpa Mepuoa;
COCTABJISITh CXEMbI CTPOEHHUS aTOMOB IEpPBbIX 20 3JEMEHTOB MEPUOJUYECKON CUCTEMBI
J.M.Menneneena;
pa3nnyaTh BUABl XUMUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO IMOJISIPHYIO, KOBAaJIEHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;
n300paxaTh AIIEKTPOHHO-HUOHHBIE (OPMYJIbl BEIIECTB, OOpPAa30BAaHHBIX XHUMHUYECKUMU
CBS35IMM Pa3HOT'O BUJA.
BbInyCKHHK NIOJIyYUT BO3MOKHOCTh HAY4YUTHCS:
» O0CO3HaBaThb 3HAYCHHE TEOPETHYECKUX 3HAHWUU JUISI TMPAKTHUYECKOW JIeATEIIbHOCTH
YEJIOBEKa;
» ONHCHIBATh U3YYCHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSIS IOTUKY CUCTEMHOTO aHalIn3a
Tema: «IIpocTbie BenecTBa»
BrlnnyCKHUMK Hay4duTCs:
» kinaccu(uuupoBaTh XWMHUYECKHE OJIEMEHTHI HA META/UIbl, HEMETaJUIbl, WHEPTHBIC
3JIEMEHTHI (Ta3bl) AJIi OCO3HAHUS BaKHOCTHU YIOPSIIOUEHHOCTH HayUHbIX 3HAHUM;
» BBIUUCIIATH KOJUYECTBO BEIIECTBA, 00BEM MIIM MACCy IO KOJIMYECTBY BEIIECTBA;
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BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAY4YHUTHCS:

» pa3BUBaTh KOMMYHUKATHBHYI KOMIIETCHTHOCTb, HCIIOJIb3YS CPEIICTBA YCTHOM H
NUCHbMEHHOW KOMMYHHKAIIMU TIPU padOTe ¢ TEKCTaMU Y4eOHUKA U JJOTTOTHUTEIHHON
JUTEPATypOid, CIPaBOYHBIMU TaOJIUIIAMH;

» TPOSIBIATH TOTOBHOCTH K YBRYKCHUIO MHON TOUKH 3pEHHSI TPH 00CYXKICHUH PE3yIbTATOB
BBITIOJTHEHHON pabOoThI

Tema: «CoennHeHUs] XMMHYECKHX 3JIeMEHTOB

BbInycKHUK HAY4YUTCS:

» OIPEIETSTh CTENeHb OKUCIICHHS AJIEMEHTA B COSIMHEHUSX;

» ONpenessiTh NPUHAIISKHOCTh BEIIECTB K OIpPEICTICHHOMY KIJIACCY HEOPraHMYeCKUX
BEILIECTB;

» pasnuyYaTh OKCIEPHUMEHTAIBHO KHCIOTHI W MIEJIOYH, TMOJB3YSICh HHIUKATOPAMHU;
0CO3HaBaTh HEOOXOAMMOCTh COOJIIOJIEHHS Mep Oe30HmacHOCTH Tpu OOpalleHuu ¢
KHCJIOTAMH U IIEII0YaMH.

» BBIBJIATH 3aBUCHMOCTBH CBOICTB BEIIECTB OT CTPOCHHUS MX KPHUCTAUITMYECKHX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTHYECKUX;

» TPUTOTOBIISITH PACTBOPHI C ONPEACIEHHON MacCOBOM 10N PacTBOPEHHOTO BEIIECTBA;

» COCTaBIATH (OPMYNIBI HEOPTaHMYECKUX COEJAMHEHWH TI0 CTENEeHSIM OKHCIICHUS
AIIEMEHTOB, a TAKXKE 3apsjlaM HOHOB, YKa3aHHbIM B TaOJMIle pacCTBOPUMOCTH KHCIOT,
OCHOBAHWI U COJIEH;

BBIMyCKHUK MOTYYUT BO3MOXKHOCTb HAyUUThCS:

» WCIOJB30BaTh MPUOOPETEHHBIC 3HAHUS 1 YMEHUS B TIPAKTHYECKOU JESITETbHOCTH U
MOBCEHEBHOM KU3HU JIJIs IPUTOTOBJIEHUS] PACTBOPOB 331aHHON KOHIIEHTPALUH.

Tema: «I3MeHeHUs1, IPOUCXOSIIIME C BEL[ECTBAMM
BbInmyckHUK Hay4uTCS:

» TPHUBOAMTH MPUMEPHI XHMUYECKHX TPOIIECCOB B TIPUPOJIC;

» WM300paxkaTh CYINIHOCTh XUMUYECKUX PEAKIHI C MOMOIIHI0 XUMUYECKUX YPaBHEHUH;

» OOBSICHSITH Pa3IMIHbIC CTIOCOOBI KITaCCH(DUKAIMU XUMHUECKUX PEAKIIN;

» TPOBOJUTH XMMHUYECKHE OIBITH M SKCIIEPUMEHTHI U OOBSCHSTH UX PE3YJIbTaThI;

BEITYCKHUK TIOJTYYHT BO3MOKHOCTHh HAyUHTHCS:
» TIOHMMAaTh POJIb XUMHYECKHX MTPOIIECCOB, IPOTEKAIOIINX B TIPUPO/IE;
» TpaMOTHO 00OpamIaThes C BEMECTBAMH B IIOBCETHEBHOW KHU3HH.
Tem: «PacTBopenune. PacTBopbl. CBOMCTBa pACTBOPOB 3JICKTPOJIHUTOB)



BrinyckHUK HayyuTCA:

» pacKpbIBaTh CMBICII OCHOBHBIX IOHSTHH: PACTBOPBI, JJICKTPOJUT U HEIJICKTPOJIHT,
SJIEKTPOJUTUYECKAS JUCCOLMALNS; OKHUCIUTEIb W BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTaHOBJICHHE

OOBSCHSTH CYIITHOCTh PEaKIIUii HOHHOTO OOMEHa;

KJIACCU(UIIUPOBATH OKCHJIBI I OCHOBAHUS 10 CBOWCTBAM, KUCIIOTBI U COJIU TI0 COCTaBY;
COCTaBJIATh YPABHEHHUS JJEKTPOJUTUYECKON MMCCOLMAIMM KHUCJIOT, ILIEIOYEH, COJeH;
MOJIHBIE W COKpAII€HHbIC HMOHHBIC YpPaBHCHHSI peakinuid OOMEHa; ypaBHCHHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

COCTaBJISITh YPABHEHUSI PEAKIMi, COOTBETCTBYIOUIUX IOCIIEIOBATEIHLHOCTH («IIETIOUYKE)
MPEBPAILICHU I HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

Ha3bIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapaKTEpHBIC I KaKIOTO M3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KUCJIOT, OCHOBAHUH, COJICH;

NPUBOJHUTH  NPUMEPBl  PEAKLMUH, MNOATBEPKIAIIMX  XUMUYECKHME  CBOMCTBa
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUM U COJICH;

COCTaBJISITh OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIN OamaHC (IS M3YYEHHBIX PEAKIUil) 10
MPEJIOKEHHBIM CXEMaM PEAKIUM M ONpeneiaTh BElIECTBO-OKUCIUTENb U BEIIECTBO-
BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSAX;

» TPOBOJUTH JIAOOPATOPHBIE OIBITHI, MOATBEPIKIAAOIINE XHMHUYESCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEIIECTB;

BpInyCKHUK MTOTYyYUT BO3MOKHOCTh HAYYUTHCS:

» COCTaBJIATh MOJICKYJISIPHBIC W TIOJHBIC MOHHBIC YPaBHEHHS IO COKPAIIEHHBIM MOHHBIM
YpPaBHEHUSM;

» TPHUBOAMTH MPUMEPHI PEAKIUii, TTOATBEPIKIAOIINX CYNICCTBOBAHUE B3aUMOCBS3H MEKIY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKHUX BEIIECTB;

» HCIIOJIb30BaTh MPUOOPETEHHBIC KIFOUEBbIE KOMIIETCHTHOCTH MPH BBIMOJTHEHUN
MCCJIEI0BATENbCKUX MPOEKTOB 110 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOTYUYEHUS U
pacro3HaBaHus BEIIECTB;

» BBIBISTH CYIIECTBOBAHHWE T'€HETHYECKOH B3aMMOCBSI3W MEXKIY BEIIECTBAMU B PSAY:
MPOCTOE BEUIECTBO — OKCHUJI — TMAPOKCU] — COJIb;

9 kaacc

BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMUYECKUX Peakuni
Iepuoauveckuii 3akon u Ilepuoamueckass cucrema xumuuyeckux 3jaemenros /I, H.
MenpeneeBa

XapakTepucTHKa HJIEMEHTAa M0 €ro MNOoJIOKEeHHI0 B lleproguyeckoil cHCTEME XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBAHHI U COJIEH B CBETE€ TEOPUHU
ANEKTPOJIUTUYECKON JUCCOIMALIMI U OKHUCIICHUS-BOCCTAHOBJICHUS.

[TonsiTe o mepexoAHbIX »dIeMeHTaXx. AMMOTepHOCTh. [ eHeTHUecKkuil psa MEepPexXOaHOTO
dJIeMEHTA.

Ilepnonnueckuii 3akoH u [leproanueckas cucreMa xumuueckux aaeMeHToB 1. . Menaeneesa.
XuMHU4YecKasi OpraHnu3alus )KUBOW W HEKMUBOW NMPUPOJbI. XUMUYECKHN COCTaB sApa, MAHTHU U
36MHOM KOpbl. XUMHYECKHE OJJEMEHThl B KIETKax JKMBBIX OpPraHu3mMoB. Makpo- u
MHKPOIJIEMEHTHI.

O0o01IeHrne CBeICHUH O XMMHUYECKHUX peakiusax. Kmaccudukaius XUMHYECKUX PeakIuil mo
pa3IUYHBIM TIPU3HAKAM: «UYHCIO M COCTaB pEarupyroumx ©u O00pa3yrolIuxcsi BEIIECTBY,
«TermaoBor  dpQexT», «HampaBlIEHUE», «U3MEHEHHE CTEleHEH OKHUCICHHUS DJIEMEHTOB,
00pa3yromux pearupyromue BemecTBay, «paza», «ucnoib30BaHue KaTanmuzaTopay. [loHsTue o
CKOPOCTH XHMHYECKOW peakunu. DakTopel, BIUSAIOIMIME HA CKOPOCTh XMMHUYECKUX PEAKLIMM.
Karanuzatops! u karanu3. MHruOUTOpHl. AHTHOKCUIAHTHI.

HMemouncrpanuu. Paznmuunsie Gopmel tadbmuus . M.Menaeneea. Moenn aTOMOB 3JI€MEHTOB
1—ro mepuwomoB. Mojenb cTpoeHHST 3eMHOTO Iapa (MOMepevyHbId pas3pes). 3aBHCHUMOCTH
CKOPOCTH XMMHYECKON PEeaKlMU OT MPUPOJIbI PEarupyroluX BEUIECTB. 3aBUCUMOCTbh CKOPOCTH
XUMUYECKOW pEeaKIMud OT KOHIICHTPAIlUM PEArupyoIUX BEMIECTB. 3aBUCUMOCTh CKOPOCTH
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XMMHYECKON peakIuy OT IUIOLAANW CONPUKOCHOBEHMSI PEAarupyrolNX BEIIECTB («KUIAIMNA
CIIOI»).

JlaGoparopubie onbIThl 1. [lonydeHue rumpokcuaa UMHKA U UCCIEIOBAHHE €ro CBOMCTB. 2.
MogenupoBanue noctpoeHuss llepuogudeckoil CHCTEMBI XUMHYECKMX  3JIEMEHTOB  /[I.
U .Meunneneena

JnarHocruyeckasi KOHTpoJibHasi padora

Tema 1. MeTtanibl

ITonoxenue metaiuioB B Ilepuonnueckoi cucreme xumudeckux snemenTos [[. 1. Menneneesa.
Merannuyeckass KpUCTaUIMYECKas pelleTka M MeTaulndeckas Xumudeckass cBs3b. OOuue
¢u3nueckue cpoiictBa MetaiwioB. CIjiaBbl, X CBOWCTBA M 3Hau€HHE. XUMHUECKUE CBOHCTBA
METAJIJIOB KaK BOCCTAHOBUTEJICH, a TAKXKE B CBETE MX IOJIOXKECHHS B DJIEKTPOXMMHUYECKOM PNy
HaIPSKEHUN METaJIOB.

Koppo3ust metaimoB u cnocodsl 00ps0OBI ¢ He. MeTtamibl B mpupojae. OOmue crnocodbl ux

MOJTyYCHHUSI.
OO0masi XapakTepUCTHKA HIEJOYHBIX MeTalI0B. Merauibl B npupoae. O0mme crnocoObl ux
nonydyeHusi. Ctpoenue artomoB. lllenouynsie MeTamiabl — mpocThie BemiecTBa. BakHeliue

COCIMHEHUS IIEIOYHBIX METAUIOB —OKCHJAbI, THAPOKCHABI U COJH (XJIOPHUABI, KapOOHATHI,
cynb(daTel, HUTpaThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM Xxo3siicTBe. KanuiiHbie

ya00peHusl.

OO0masi xapakTepucTHKA 3JeMeHTOB rjaBHoil moarpynnsl II rpymmei. CTpoeHue aToMoB.
[[lemouno3emenbHbIE  METAIBI —  TOPOCThIE  BEIIECTBA.  Baxuelme  coeaMHEHUs
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOpUIbI, KapOOHATHI,

HUTPATHI, cyabdaTsl, pocdarsl), NX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Amomunuii. CTpoeHue artoma, (U3MYECKME M XUMHUYECKHE CBOMCTBA IMPOCTOTO BEIIECTBA.
CoennHEHHS ATIOMUHUS — OKCHJI M THIPOKCHA, NX am(oTepHBIi Xapaktep. Baxueimme conm
antoMuHus. [I[puMeHeHre amOMUHUS U €r0 COeTMHEHUI.

Keneso. Ctpoenne aroma, (¢GU3NYECKHE M XHMHUYECKHE CBOMCTBa IPOCTOrO BEIIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxnelmue coim xene3a. 3HAYEHHUE XKejle3a U €ro
COEOMHEHUH ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.

JemoncTpanuu. O0pa3ipl MIETOYHBIX U MIEJIOYHO3EMENbHBIX MeTauioB. OOpaslibl CIUIaBOB.
B3anmopeincTBre pacTBOpOB KUCIOT U COJIel ¢ MeTaiuiaMu. [losrydeHre ruipokcuia alrroMUHuUs
U HCCIIEJOBAaHUE €ro CBOMCTB. BzaumonelictBue xene3a ¢ coyiiHOW kuciaotou. [lomyuenue
ruapokcuaos xenesa (I1) u (II) u usyuenume ux cBoMcCTB.

IIpakTnyeckne padorsl. 1. OcyliecTBieHHE LENOYKHM XUMUYECKMX IIPEBpallleHUH. 2.
[TonyueHue u cBOICTBa coelMHEHUH MeTauloB. 3. PelieHue sKcnepuMEHTAIbHBIX 3a1a4 Ha
pacro3HaBaHME U NOJy4YEHUE COEANHEHUI METAIIJIOB.

KonTtpoubnas padora Nel no teme : MeTtauib»

Tema 3. Hemerasnbl

OO0miass xapakTepuCTUKa HEMETAJUIOB: MoJyiokeHue B Ilepuoanueckoil cuctemMe XMMHUYECKHUX
snemenToB . U.Menneneena,

O0COOEHHOCTH CTPOEHHMSI aTOMOB, 3JIEKTPOOTpULaTeNbHOCTh (D0) Kak Mepa «HEMETAIITMYHOCTH,
pan O0. Kpucrammmdyeckoe CTpOCHHE HEMETAUIOB — MPOCTBIX BELIECTB. AJUIOTPOINMSL.
®dusnyeckue CBOMCTBAa HeMeTaioB. OTHOCUTEIHHOCTh MOHATHH «METAD) U «HEMETAIL».
Boxaopoa. [Tonoxenue Bogopona B Ilepronnueckod cucremMe XUMUYECKUX 3iieMeHToB /1. .
MengeneeBa. CtpoeHue aroma U MoJieKyibl. PU3NYECKUE U XUMHUYECKHE CBOWCTBA BOJOPO/JIa,
€ro MOJyYeHUE U IPUMEHEHHUE.

Bona. Ctpoennie Monekynbel. BopopoaHas xumuueckass CBA3b. PU3MYECKHE CBOWMCTBA BOJBI.
AHoManuu cBoicTB Boabl. ['mapoduibHbie u runpodoOHbIe BemecTBa. XUMUYECKHE CBOMCTBA
Boabl. KpyroBopor Boapl B mpuponae. Bomoounctka. Aspammsi Boabl. BBITOBBIE (DUIBTPHL.
MunepanpeHble BoAbl. JJUCTHIINIMPOBaHHAs BOJIA, €€ MTOJIyYEHUE U IIPUMEHEHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue atomoB. I[IpocTeie BemecTBa U OCHOBHBIE
COEJMHEHUs TaJoreHoB, WX cBoiicTBa. Kparkue cBenmeHus o xjope, 6pome, ¢rope u unone.
[IprMeHeHre raJoreHOB U UX COEAMHEHHUI B HAPOJIHOM XO35IHCTBE.



Cepa. CtpoeHre aToMa, aUIOTPONHS, CBOMCTBA M MpPHUMEHEHUE poMOuueckor cepbl. OKCHIIbI
cepol (IV) u (VI), ux nonmydenue, cBoiictBa U npuMmeHeHue. CepHasi KUCIOTa U €€ COJIH, UX
MIPUMEHEHNE B HAPOJIHOM X03siiicTBE. [IpOU3BOICTBO CEPHOI KHUCIOTHI.

A3ot. CTpoeHue aromMa M MOJEKYJbI, CBOWCTBa IMPOCTOrO BelIECTBA. AMMHUAK, CTPOCHHE,
CBOIicTBa, mosiyueHue u npuMeHeHue. Coau aMMOHUS, X CBOMCTBA W mpumeHeHue. OKCHAbI
azora (II) u (IV). A3otHas KucjoTa, ee CBOWCTBAa M NpuUMeHEHHe. HuTpaTel U HUTPUTHL,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03IUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CtpoeHne aTomMa, aWIOTPONUs, CBoicTBa Oenoro u KpacHoro ¢docdopa, ux
npumeHenue. OcCHOBHbIE coeauHeHus: okcupa dochopa (V) m oprodochopHas KHUCITIOTA,
docdarel. DochopHbie yIOOpEHUS.

VYraepoa. CtpoeHue aroma, aJIOTPONUs, CBOHCTBa MoaWQHUKaIMi, npuMeHeHue. OKCHUIbI
yraepoxa (II) u (IV), ux cBoiictBa u npumeHenune. KapOoHATHI: KaJBLUT, COJAA, MOTAII, HX
3HaYEHHE B MPUPOJIE U KU3ZHU YETIOBEKA.

Kpemuuii. CTpoeHune aroma, KpUCTAIUIMUECKUNA KPEMHUI, €ro cBolcTBa U npumMeHeHue. Okcup
kpemuus (IV), ero npuponanbsie pazHOBUIHOCTH. CUIMKATHI. 3HaUYE€HUE COCAMHEHUN KPEMHHUS B
JKUBOU U HEXUBOY nipupoae. [IoHATHE 0 CUIIMKAaTHON IIPOMBIIIEHHOCTH.

JemoncTtpanuu. [lonydenue u pacno3HaBaHue Bojaopoaa. KauecTBeHHas peakiusi Ha
raJIOreHUI-UOHBL.. B3anMopelicTBUe KOHIIECHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJIBIO.
Jladoparopublie onbIThbl. (O3HaKOMJIEHHE C cOcTaBOM MHUHepaibHOW Bonbl. 30. CBoiicTBa
pa30aBieHHON cepHOM KUCIOTHL. M3ydeHue cBOiCTB aMMuaka. PacrosHaBanue cojeii aMMOHHSL.
I'openne docdopa Ha Bo3ayxe U B kuciopoae. Pacno3naBanme ¢ocdaros. ['openue yris B
kucnopoje. [lepexon kapOOHATOB B THIPOKApOOHATHI.

IIpakTnyeckune padornl. 4. PemeHue skcrnepuMeHTaNbHBIX 3aaad 1o Tteme «lloarpynna
kucioponay. 5. [lonydyenue, cobupanue u pacro3HaBaHUE ra30B.

Kourpoasnas padora Ne2 no teme : Hemeramibny

Tema 5. O000meHne 3HAHMH MO XMMHM 3a Kypc OCHOBHOM mkoJbl. IloaroroBka k
rocyaapcrBeHHoi uroropoi arrecrauuu (I'MA)

[Tepuoanueckuii 3akoH u llepuoanueckas cuctema xumudeckux snemeHToB J[. 1.Menneneesa.
®u3nUecKuil CMBICT TOPSAIKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TIEpHOJa U  TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M MX COCJUHEHHH B MepHoJax M TpPYIIax B
CBETE MPEACTABICHUIN O CTPOEHUH aTOMOB 3J1eMEeHTOB. 3HaueHue [lepuonnyeckoro 3aKoHa.
Buael XUMHUYECKUX CBSI3€M M THUIBl KPUCTANIMYECKUX PEHICTOK. B3auMOCBS3b CTpOCHHS U
CBOMCTB BEILIECTB.

Knaccudukanus XuMUYECKHX peakluuid M0 pPa3IUYHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyromux 1 o0pa3yroIuXcsl BEIIECTB; HATMYUE TPaHUIIBI pazzena (a3; TenioBoit 3G hexT;
W3MEHEHUE CTENEeHEeW OKHUCIEHUS aTOMOB; HCIIOJIb30BAHME KAaTadu3aTropa; HalpaBleHUE
nporekanus). CKOPOCTh XUMHUYECKUX PEAKIUNA U (akTophl, Biaustomue Ha Hee. OOpaTUMOCTh
XUMHYECKHUX PEAKIINA U CIIOCOOBI CMEIEHUsI XUMUUYECKOTO PaBHOBECHSI.

[Ipocthie u cioOXHBIE BemecTBa. MeTawibl U HeMeTauibl. ['€HeTHYecKue psapl MeTaiia,
HEMeTallla M mepexogHoro Meramia. OKCUABI W THAPOKCHABI (OCHOBAaHMS, KHCIIOTHI,
amdoTepHbIe THAPOKCHUIBI), cOU. MX cocTaB, kiaccudukanus u 00IIMe XUMAYECKHE CBOMCTBA B
CBETE TEOPUH DIEKTPOJIUTHUUECKOU TUCCOIUALIUN.

HNroroBasi KoHTpoJIbHAsI paboTa 3a Kypc XumMuM 9 kiiacca

Ilnanupyemble pe3y/ibTaThl 00yUeHUSsI:

BeinyCKHUK Hay4uTCH:

* OIMCBIBATh CBOMCTBA TBEPBIX, KHUJIKHUX, FA3000pa3HBIX BELIECTB, BHIACIASA UX CYIIECTBEHHbIE
MIPU3HAKY;

* XapaKTepU30BaTh BELIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIIMBATh IIPUUYUHHO-
CJIEICTBEHHBIE CBSI3W MEK/y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* PaCKpbIBAaTh CMbICI OCHOBHBIX XUMUUYECKUX IOHATHHA «aTOM», «MOJIEKYJIa», «XUMUYECKUN
DIIEMEHT», IIPOCTOE BEILECTBO», «CIOKHOE BEIIECTBOY, «BAJIEHTHOCTDY, UCIOJIb3YS 3HAKOBYIO
CUCTEMY XUMMUH;



* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIIbIO XUMUYECKUX (DOPMYIT U CYLTHOCTD
XAMHUYECKHUX PEAKUU C MOMOIIBI0 XUMUYECKUX YPaBHEHHUI;

* BBIUNCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MacChl BEIIECTB, a TAK)KE MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHMSIX JJIS1 OLIEHKH UX MPAaKTUYECKOW 3HAaUNMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHCIIOTBI, COJI;

* KJIacCU(pUIIMPOBATH OKCHIBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* 110JIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHHUEM U XUMHUYECKON MOCYI0i;

* IPOBOJIUTh HECJIOKHBIE XUMUUECKHE ONBITHI ¥ HAOJIIOIEHUS 32 U3MEHEHUSIMU CBOWCTB
BEIIECTB B MPOIIECcCe UX MPEBPALLEHUI; COOII0AAaTh TPaBIIia TEXHUKHU O€301MaCHOCTH MPU
IPOBEICHUH HAOIIOJCHUN U OTIBITOB;

* pa3IMyaTh SKCIEPUMEHTAIBHO KUCIOTHI U HIENOYH, MTOJIb3YSACh HHIUKATOPaMU; OCO3HABAaTh
HE00XO0IMMOCTh COOMIOICHUSI Mep 0€30IaCHOCTH IPH OOPAIIEHUH ¢ KUCIOTAMHU U IIEI0YaMH.

* pacKpbIBaTh CMbICH nepuoauyeckoro 3akona J[. . Menneneesa;

* OMHCHIBATh U XapaKTEPU30BaATh TAOINYHYIO (POPMY MEPHOAMUYECKON CHCTEMBI XUMUYECKUX
3JIEMEHTOB;

* XapaKTEpU30BaTh COCTAB ATOMHBIX SAJIEP U PACIIPENEICHUE YUCIIA DIEKTPOHOB 110 3JIEKTPOHHBIM
CJI0SIM aTOMOB XMMUYECKUX AJIEMEHTOB MAJIbIX IEPUOJ0B NEPUOJUUYECKON CUCTEMBI, a TAKKe
KaJIUs U KaJIbLIMS;

* pa3nuy4aTh BUJbl XUMHUYECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00PA30BAHHBIX XUMHUYECKUMH CBS3SIMH
pa3HOro BU/A;

* BBISIBJISITh 3aBUCHUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTATUINYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

* XapaKTepU30BaTh XMMUUYECKUE JIEMEHTHI U UX COEIMHEHNUSI HA OCHOBE MOJIOKEHUS 2JIEMEHTOB
B MIEPUOJNYECKOMN CHCTeMEe U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYCHUE NIEPUOJUIECKOTO 3aKOHA U
MEePUOANYECKON CCTeMbl XuMudeckux aneMeHToB . 1. Menneneea; ¢ 0OBSACHATE CYTh
XUMHUUYECKHUX IPOLECCOB U UX MPUHLUMIIUAIBHOE OTINYHE OT PUINUECKUX;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS IPOTEKAHUSA XUMUYECKUX PEAKLIUI;

* YCTaHABJIMBATbh IPUHAIEKHOCTh XUMUYECKON PEAKIIMH K OIPEEIEHHOMY TUITY 10 OJJHOMY U3
KJIacCH(HUKAIMOHHBIX MPU3HAKOB: 1) [0 YHUCITy U COCTABY UCXOIHBIX BEHIECTB M MPOIYKTOB
peakiuu (peakiuu COeTMHEHUS, Pa3JIOKEeHHS, 3aMelIeHUsI 1 00MeHa); 2) TI0 BBIJICTICHUIO UITH
MOTJIOIIEHHIO TEIUIOTHI (PEaKIIUU SK30TEPMUUYECKIE U SHIO0TEPMUYECKHE); 3) 110 U3MEHEHUIO
CTETNEHEW OKUCICHMSI XUMHUUECKHUX AJIEMEHTOB (PEaKuu OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE);
4) o 0OpaTUMOCTH TIporiecca (peakiuu 00paTUMbIe B HEOOpaTUMBbIE);

* COCTaBJIATh YPaBHEHUS JIEKTPOJIUTHUECKON JUCCOLMAIIUN KHACIIOT, EN0YEH, COJIEH; ITOJIHbIE U
COKpAIllEHHbIE HOHHBIE YPABHEHUS peakIiii o0OMeHa; ypaBHEHHs OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIuil;

* MPOTHO3UPOBATH MPOAYKTH XUMUYECKUX PEaKIil Mo hopMynaM/Ha3BaHUSIM UCXOIHBIX
BEIIECTB; ONPEJEISITh UCXO/IHBIE BELIECTBA 110 (OpMyJiaM/Ha3BaHUSIM MPOJTYKTOB pEaKLUu;

* COCTABJIATh YPAaBHEHHUS PEAKLUI, COOTBETCTBYIOIIMX IIOCIIEN0BATEIBHOCTH («IIETIOUKEN)
MpEeBpaleHU HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJIAITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUAETEILCTBYIOIINE O IPOTEKAHUN
XUMUYECKON PEAKIINU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU [10JIEH PACTBOPEHHOTO BEILIECTBA;

* ONPENIENATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIOT U IIEI0YEH 110 U3SMEHEHHUIO OKPACKU
WHJUKATOPOB;

* IPOBOJIUThH KAUECTBEHHbIE PEaKIUH, MOATBEPKAAIOIINE HATMYUE B BOJHBIX PaCTBOPax
BELIECTB OTAEIBHBIX HOHOB

* OIpENeNTh NPUHAATIEKHOCTh HEOPTaHNYECKUX BEUIECTB K OJJHOMY M3 U3YUYE€HHBIX
KJIACCOB/TPYIII: METAJJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BAHUSIM;

* OIIPENENSTh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHUS JJIEMEHTOB B BEILIECTBAX;



* COCTaBIIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHHH 1O BAJICHTHOCTSIM U CTETICHSM OKHUCIICHU S
AJIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJHUIE pACTBOPUMOCTH KHCIIOT, OCHOBaHUI
U COJIEH;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHS (PU3NIECKIX U XUMUYECKUX CBOHUCTB MPOCTHIX
BeIECTB (META/VIOB U HEMETAJJIOB) U UX BBICIIMX OKCHJIOB, 00Pa30BaHHBIX dJIEMEHTAMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTEPHBIC ISl TPYIIIT OKCHJIOB: KUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XUMUYCCKHE CBOMCTBA, XapaKTEPHBIC TSI KaXKI0T0 U3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KMCIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH MPUMEPHI PEAKIUA, TOATBEPKIAOIINX XUMUYECKUE CBOMCTBA HEOPTAHMYECKHUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHHUI M COJICH;

* ONPECIISATh BEIIECTBO-OKHUCINUTEIb U BEIIECTBO-BOCCTAHOBUTEIIb B OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

* COCTaBJIATh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIN OaaHC (711 M3YYCHHBIX PEAKIIUA) 110
MPEJI0KEHHBIM CXEMaM PEAKLIHIA;

* IPOBOUTH JIAOOPATOPHBIEC ONBITHI, TOATBEPIKIAIONINE XMMUIECKHNE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOMN KHU3HU;

* 0OCO3HaBaTh HEOOXOAMMOCTbH COOJIFOICHHS TPABHIIT SKOJOTHUUECKH 0€30ITacCHOTO MTOBEICHUS B
OKpYKarollIe NPUPOIHON CPENE;

* IOHMUMAaTh CMBICI U HEOOXOUMOCTb COOJIIOICHHMS MPEIITUCAHUM, TTPEAJIaracMbIX B
I/IHCTPYKIII/UIX 110 UCITIOJIB30BAHUHO JIeKapCTB, CpeIICTB 6BITOBOﬁ XUMHUHU U IIp,

* HCTOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBbIC KOMIIETCHTHOCTH TP BBITIOJHEHUN
MCCJIEI0BATENbCKUX MPOEKTOB M0 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOJIYYCHUS U PACTIO3HABAHUS
BEIIECTB;

d pa3BI/IBaTB KOMMyHI/IKaTI/IBHyIO KOMIICTCHTHOCTbD, I/ICHOJH)SYSI CpCI[CTBa yCTHOfI 158 HI/ICBMCHHOfI
KOMMYHHKAIIUH NPU paboTe C TEKCTaMH Y4eOHUKA U JIOMOJHUTENIBHOM TNTEpaTypoi,
CHpaBO‘-IHI)IMI/I Ta6JII/IIlaMI/I, HpOHBJI?[TI: TOTOBHOCTH K YBa)KCHI/IIO I/IHOﬁ TOYKHN 3peHI/I$I HpI/I
00CYXXJIEHUH Pe3y/IbTaTOB BBIMOJIHEHHOM paboTHI,

d 06’BGKTI/IBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 B€IICCTBAX U XUMHNUYCCKUX HpOHGCC&X, KpI/ITI/I‘-ICCKI/I
OTHOCHUTHCS K TICEBJIOHAYYHOM HH(OpMaILIUY, HETOOPOCOBECTHOM peKIaMe, Kacarolencs
HUCITOJIB30BAHUS pa3J'II/I‘~IHI:IX BCIICCTB.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH IJIs1 MPAKTUYECKON NeATEIbHOCTH YEI0BEKa;

® OIIUCHIBATH I/I3y‘ICHHI)Ie O6’I)€KTBI KaK CUCTEMBI, HpI/IMeHSISI J'IOFI/IKy CHUCTEMHOI'O aHaJInu3a,

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUUYECKON CUCTEMbI XUMUYECKUX AJIIEMEHTOB JIJIs
06’135[CH6HI/I$I 158 HpeI[BI/II[eHI/ISI CBOﬁCTB KOHerTHLIX BCIIICCTB,

* pa3BUBaTh UHYOPMAIIMOHHYIO KOMIIETEHTHOCTh TTOCPEICTBOM YIIIYOJIEHUSI 3HAHUN 00 UCTOPHH
CTAaHOBJICHUA XI/IMI/I‘-IGCKOI\/'1 HaYKI/I, €€ OCHOBHEIX HOHSITI/II\/’I, nepnonnquKoro 3aKOHa KakK OJHOT'O
13 BOXXHEHUIIMX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU U TEXHUKH.

® COCTABJISITH MOJ'[CKyJ'IprHI)IC U IIOJIHBIC NOHHBIC ypaBHeHI/HI 110 COKpaHIéHHI)IM NOHHBIM
YPaBHEHUSIM;

* IPUBOJIUTH NIPUMEPHI PEAKIIMI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3H MEKY
OCHOBHBIMHM KJIaCCaMH HEOPTraHUYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHSI pa3IMUHbIX (DaKTOPOB HA U3MEHEHHE CKOPOCTU
XUMUYECKON PEeaKInu;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHS pa3IMUHbIX (DaKTOPOB HA CMEIICHUE XUMHUECKOTO
paBHOBECHSI.

* IPOTHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTaBa U CTPOCHUS,

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISTH OKHCIUTENBHBIE HITH BOCCTAHOBUTEIbHBIC
CBOICTBA C YYETOM CTEMEHEN OKUCICHHS JIEMEHTOB, BXOISIIINX B €r0 COCTaB;



® BEIABIIATH CYIIECTBOBAHUE TCHETHYECKOM B3aMMOCBSI3H MCXKAY BCIICCTBAMU B pPALY: IIPOCTOC
BCIICCTBO — OKCUI — I'MAPOKCUI — COJIb;

¢ OpraHMU30BbIBATh, IIPOBOAUTE YUCHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHHUIO CBOIMCTB BCIICCTB,
HMCIOIIUX BA’KHOC MPAKTUYCCKOC 3HAYCHHC.



