MyHuIMnasbHOe 00111e00pa30BaTEIbHOE YUPEKICHHE
«Cpennss obmieobpazoBarenbHast mkoa Ne 41y
Jlenunnckoro paiiona r. CaparoBa

«PaccMoTpeHo» «CorsnacoBaHo» «YTBepKIa10»
Ha 3acefanuu MO 3aMmecTuTeNb AUPEKTOPA IIKOJbI MO | JIMpeKTOop MIKOIbI
YUUTEIIECH VP E.A. I'narenko
PykoBogurens MO / /
/ / ITpukaz Ne 299 or «27» aBrycra
« » 2017 . 2017 r.
[Iporokon Ne ot
« » 2017 __r.

Pabouas nporpamma

VYpoBeHb: OCHOBHOE 00111e€ 00pa3oBaHue
[To mpeamety (Kypcy U T.J.) XUMHUS
Knmacc  8-9
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Pabouast mporpaMmma yuyeOHOTO IpeaMeTa Mo XUMUU JUisl 8-9 KJIacCOB COCTaBIICHA
Ha OCHOBE

denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO
oO1iero oOpazoBaHus, yTBepxaeHHOoro Munoopuayku P® 17 nexabps 2010 roma
Ne 1897, mporpammsl o xumuu O. C.I'abpuensna (O.C. TI'aGpuensn, A. B.
Kynuosa «IIporpamma ocHoBHOTrO 0611ero oopazoBanus. 8 — 9 knaccel»). Pabouas
nporpaMMa  o0ecleyuBaeT BbINOJHEHHE (elepaIbHOro TOoCyJapCTBEHHOIO
o0pa30BaTeILHOTO CTaHAapTa.

Yueonuk: Xumwus. PabGouas terpans. 8 wimacc (aBropet O. C. T'abGpuensH).
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["abpuensn). Xumus. 9 kiacc. DIEKTPOHHOE MYJIBTUMEINIHOE U3/TaHHE.
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eab yueOHOro nmpeamera

dopMUpOBaHUE Y YUALIUXCS YMEHUS BUJETh U IOHUMATh LICHHOCTh 00pa30BaHus,
3HAYMMOCTh XMMHUYECKOTO 3HAHHUA ISl Ka)XJOro YejOoBeKa HE3aBUCHUMO OT €ro
npoecCUOHaNBbHON  JIEATeNbHOCTH; YMEHHUs pa3nuuaTth (GakTbl M OICHKH,
CpPaBHUBATH OLICHOYHBIEC BHIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSAMHU OIICHOK U CBA3b
KPUTEpUEB C OIpENeJICHHOW CHCTeMON ILIeHHOCTeW, (opMynupoBaTh U
O00OCHOBBIBaTh COOCTBEHHYIO TMO3MIIMIO; (OpMHUpOBaHUE y OOYyYAIOIIUXCS
[EJIOCTHOTO TPEACTABICHUS O MUPE U POJIM XUMHUU B CO3/IaHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTHHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
MPOLIECCHl  OKPYXKAKOUIEH JEUCTBUTEIBHOCTA — MNPUPOJHOM, COLHUAIBHOM,
KYJIBTYPHOH, TEXHUYECKON CPEJIbl, UCTIONB3YS IJIsl 9TOT0 XUMUYECKUE 3HAHUS;
npuodpeTeHne 00y4yaroUMMUCS OIbITa pa3HOOOPa3HON IEATENbHOCTH, TIO3HAHUS U
CaMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), MMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE I PA3JIUYHBIX BHJIOB JICSITEIILHOCTU: PpEIICHUS
npoOseM, TPHUHSATHS pPEIICHHM, MOoucKa, aHanu3a W 00paboTKU HH(pOpPMAIIUU,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHHM, COTPYTHUYECTBA,
0€e3011acHOro 0OpaleHtsl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

3amauu yueOHOro nmpeamera
OO6pa3zoBarelbHbIE:
- ¢dopMHpOBaHHE CHCTEMBbl XHMHYECKMX 3HAaHMA Kak  KOMITOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MHUPA;
PaszBuBarommue:
- pa3BUTHE JUYHOCTH OOYYAIOIIMXCS, WX HHTEJUIEKTyalbHOE M HPABCTBEHHOE
COBEpIIICHCTBOBAHNE,
dbopMupoBaHHEe Yy HUX TYMAaHHCTHUYECKHMX OTHONICHUH U  DKOJOTHYECKU
1eJIeCO00Pa3HOTO MOBEACHUS B OBITY U B TPYJOBOMU JESITEIbHOCTH;
BocnurarensHsle:
- ¢dopmupoBaHHe yMEHHH Oe30macHOTO  OOpalleHus C  BEIIeCTBaMHU,
UCIIOJIb3YEMBIMH B MOBCEIHEBHOMN XKM3HU; BHIPAOOTKA MOHUMAHUSI OOIIECTBEHHOMN
MOTPEOHOCTH B Pa3BUTUM XMMHH, a Takke (GOPMHUPOBAHWE OTHOIICHHUS K XUMHUU
KaK K BO3MOKHOM 00s1acTi OyayIien mpakTHYeCKON AesITebHOCTH.
O0mas xapakTepucTukKa y4e0HOro npeamMera.
B cootBerctBuM ¢ @enmepalbHBIM = TOCYJAapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOI'O OOIIEero oOpa3oBaHUsl Yydallldecs IOJDKHBI OBJAIETh
TaKMMH TI03HABATEILHBIMU YUCOHBIMH JICUCTBUSAMHU, KaK YMEHHE (OPMYITHPOBATH
npo0JieMy W TUTOTE3y, CTaBUTh €M W 3aJadd, CTPOUTH IUIAHBI JOCTHKCHUS
eJIel U pelIeHs TIOCTABICHHBIX 3a/1a4, MPOBOJUTH IKCIIEPUMEHT U Ha €T0 OCHOBE
JIeaTh BBIBOJIBI M YMO3AKIIIOUECHHSI, PEJICTABIISTh X U OTCTANBATh
BOIO TOUKy 3peHus. Kpome sToro, yvammecs IOJDKHBI OBJIAJeTh MPHEMaMH,
CBS3aHHBIMH C OTpEICICHUEM TOHATUM: OTrPAaHUYUBATH WX, OIUCHIBATH,
XapakTepu3oBaTh W cpaBHUBaTh. Clie0OBAaTEIbHO, TMPU HM3YYCHHH XUMUU B
OCHOBHOM IIKOJIE y4YaIIHecs JOJKHBI OBJIAJETh YUEOHBIMU



I[eﬁCTBHHMH, MMO3BOJAAIONIMMHA UM JIOCTHYb JIMYHOCTHBIX, MPCAMCTHBIX H
MCTAIIPpCIAMCTHBIX 06pa30BaTeJ'II>HI)IX PE3YJILTATOB.

HpezmaraeMaﬂ [nmporpamMma 10 XUMHHU PACKPBIBACT BKJIA yqe6H0ro npeamMcTa B
JOCTHKCHUC ueneﬁ OCHOBHOTIO O6HIGFO 06pa3OBaHI/I}I Hn OIIPCOCIIACT Ba)KHEHUIIINE
COACPKATCIIbHBIC JIMHUU IIPCAMCTA: BCIICCTBO — 3HAHUA O COCTAaBC N CTPOCHUU
BCIICCTB, UX BAYKHEHIIIMX (bI/ISI/I‘ICCKI/IX Hn XUMHYCCKUX CBOﬁCTBaX, OMOJIOrTYECKOM

NEHUCTBUM; XUMHYECKas peakuus -— 3HaHUA 00 YCJIOBHAX, B KOTOPBIX
NPOSIBISIIOTCS ~ XMMUYECKME  CBOMCTBAa  BEIIECTB, CIOCO0Aax  YIpaBJIEHUs
XUMUYECKUMH TPOLECCAMH; IPUMEHEHHWE BEUIECTB — 3HAHUSA M ONbBIT

MPAKTUYECKOM JEATEeIbHOCTH C BEILIECTBAMHU, KOTOphie HauWOoJIee YacTo
YIOTPEOIISIFOTCS B TIOBCETHEBHOM YKU3HU, ITUPOKO HUCITOJIB3YIOTCS B
MPOMBIIIJIEHHOCTH, CETbCKOM XO351CTBE, HA TPAHCHIOPTE; A3bIK XUMUHU — CUCTEMA
BAKHEUIINX MOHATUN XUMUH U TEPMUHOB, B KOTOPBIX OHU OIHCHIBAKOTCA,
HOMEHKJIaTypa HEOPraHUYeCKHX BEIECTB, T. €. MX Ha3BaHWs (B TOM YHUCIE U
TpPUBUAJILHBIC), XUMUYECKHUE (POPMYIIBI U ypaBHEHUS, a TaK)Ke MpaBuja MepeBoa
uH(OpMAIUU C €CTECTBEHHOTO SI3bIKa Ha S3BIK XUMHUU U oOpaTHO. [Ipu otbope
coJiep KaHusl, KOHKPETU3UPYIOIIETO IPOrpaMMy, YUUTHIBAJIOCH, YTO MEPe]] OOITUM
oOpa3oBaHUEM HE CTOMUT 3a/iada MpodhecCHOHATBHONW MOJATOTOBKU O0YUYarOIIUXCA.
OTo ompenenwio MOCTPOEHHE Kypca Kak OOIIEKYJIbTYpHOIO, HaIpaBIECHHOTO,
npexJie Bcero Ha (OpPMHPOBAHHWE M Pa3BUTHE HHTEpeca K M3YYCHHUIO XHUMUHU.
VY4TreHa OCHOBHasi 0COOEHHOCTh MOAPOCTKOBOIO BO3pAacTa— HAvallo Iepexoia OT
JIETCTBA K B3POCJIIOCTH, KOTOPBIMA XapaKTEPU3YETCS Pa3BUTHEM

no3HaBarenbHON cdeprl. Ha 3rame oCHOBHOro OOIIEro CpeaHero oOpa3oBaHUs
MPOUCXOJUT BKIIIOYEHUE OOYYAIOIIUXCA B TMPOCKTHYIO M HCCIEI0BATEIbCKYIO
JIEeATEeIIbBHOCTh, OCHOBY KOTOPOM COCTAaBJISIIOT TaKuWe YHHBEpCAJIbHbIE Y4YEOHBIC
JEUCTBUS, KaK YMEHHUE BUCTh MPOOJIEMBI, CTABUTh BOIPOCHI, KJIaCCU(PUIIMPOBATD,
HaO0JII01aTh, MPOBOUTH SKCIIEPUMEHT, JIEJIaTh BHIBOJIbI U YMO3aKIIIOUCHHUS,
OOBSCHATH, JOKA3bIBATh, 3aAIIUINATh CBOM HJICH, JaBaTh ONPEACICHUS MOHSITHSIM.
Croga Xe OTHOCATCS NPHUEMBI, CXOAHBIE C ONPEACICHUEM IMOHSATHI: ONHCAHUE,
XapaKTEpUCTUKA, PA3bACHECHHE, CpaBHEHHE, paszinucHue. DOpMHUPOBAHHUE ITUX
YHUBEPCAIBHBIX YUCOHBIX JCHCTBUM HaYMHAETCSA €mI€¢ B HAYaJIbHOM IITKOJE, a B
KypC€ XMMHUU OCHOBHOW IIKOJIBI IPOUCXOJNUT UX PA3BUTHUE U COBEPILICHCTBOBAHMUE.
B cBsi3u ¢ 3TUM pe3epBHBIEC YaChl TUTAHUPYETCS UCIIOIh30BaTh HA (POPMUPOBAHUE U
pPa3BUTHE YMEHUN ITPOEKTHOW U UCCIIEN0BATEIIbCKOU AEATEIbHOCTHA, YMEHUE
BUJIETh MPOOJIEMBI, JIeJIaTh BHIBOJIBI U YMO3AKIFOUEHUS.

Mecto npeamera « XuMHUsD> B Y4eOHOM IJIaHE

[Iporpamma paccuutana Ha 170 yacoB, B TOM 4HCJie Ha MPAKTUYECKYHO 4acTh 15
4acoB.

Xumus 8 knace —102 gaca

Xumus 9 kinacec — 68 yacos



TpeGoBaHus K yPOBHIO NOATOTOBKH 00y4aOIIMXCH 110 JAHHOH IporpamMmme:

JInuyHOCTHBIE, MeTampeAMeTHbIe M MNpeAMETHbIEe pPe3yJabTaThbl OCBOEHHUSI
y4eOHOro npeamMera

JIM4HOCTHBIE:

B IIEHHOCTHO-OPHECHTAIIMOHHOW c(epe — YyBCTBO TOPAOCTH 3a POCCHUHCKYIO
XUMHYCCKYIO HayKy,'YMaHHU3M, OTHOIIICHHE K TPYIY, IEJICYCTPEMICHHOCTD;
dbopMHpoOBaHUE IIEHHOCTH 3J0POBOTO M 0E€30macHOTO o0Opasa KU3HM, YCBOCHHUE
NPaBWJI WHIUBUAYAJIBHOTO W KOJUICKTHBHOTO OE€30IacHOTO IOBEJACHHS B
Ype3BBIYANHBIX CHTYAIHSIX, YTPOXKAIOIINX KH3HHU H 3JI0POBBIO JIIOJICH;

B TpyHOBOH c(depe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JaJIbHEHIIEH
oOpazoBaTeIbHON TPAaECKTOPHH; B MMO3HABATEIbHOU (KOTHUTUBHOM,
WHTEJUICKTYallbHOM) cdepe — yMEHHE YIpaBisATh CBOEH IO3HABATEIbHOU
NeSATEeIbHOCTHIO; dbopmupoBaHue OCHOB HKOJIOTHYECKOM KYJbTYPBHI,

COOTBGTCTBYI'OIHeﬁ COBPCMCHHOMY  YPOBHIO OKOJIOTHYCCKOTI'O MBIITJICHUA,
Pa3BUTHC OIIbITA S3KOJIOTHYCCKU OpHGHTHpOBaHHOﬁ pe(bHeKCI/IBHO-
OHCHOHHOﬁ u HpaKTHHGCKOﬁ ACATCIIPHOCTH B ) KU3HCHHBIX CUTYAallUAX,

MeTtanpeamMeTHbIe:

YMEHUE CaMOCTOATEIBHO OIpPEAENATh LEId CBOEro OOy4YeHHs, CTaBUThb H
dbopmynupoBath Uil ce0sd HOBble 3aayd B yu€Oe ¢ TO3HABaTEIbHOU
NEesATEIbHOCTH, pa3BUBAaTh MOTHUBBI W HWHTEPECHl CBOEW IO3HABATEIbHOU
NEeSATEIbHOCTH; YMEHUE CAMOCTOSITENIbHO MJIAHUPOBATh YyTH TOCTUKEHUS LIeJIeH, B
TOM YHCJI€ aJbTEpPHATHUBHBIE, OCO3HAHHO BbHIOMpaTh Haubosee 3(PPeKTUBHBIC
COocOObI perieHns yueOHbIX U MO3HABATENIbHBIX 33]1a4; YMEHUE COOTHOCUTH CBOU
JNEUCTBHS C IUIAHUPYEMBIMH DPE3YJIbTaTaAMH, OCYIUECTBIATH KOHTPOJb CBOEU
NESTEIbBHOCTH B TpOILIECCEe JOCTHXKEHUS pe3yibTara, ONpEesTb CHOCOOBI
JEUCTBUN B paMKax MPEAJIOKECHHBIX YCIOBUU U TpeOOBaHUI, KOPPEKTHPOBATH
CBOU JICUCTBHS B COOTBETCTBUM C U3MEHSIOLICHCS CUTyalMEeN; YMEHUE OLCHUBATD
IPABUJIBHOCTbH BBITIOJHEHUS Y4eOHOH 3a1auu, COOCTBEHHbIE BO3MOKHOCTH €€
pELIeHMS; BJIaJIEHUE OCHOBAMU CaMOKOHTPOJIS, CAMOOLIEHKH, IMPUHITHUS PEILIECHHUI
U OCYUIECTBJIEHUS OCO3HAaHHOrO BbIOOpa B Y4YeOHOW M TO3HABATEIbHOU
NEeATEIbHOCTH, yMEHUE  ONpEeNessTh  IMOHATUSA, CO3/aBaTb  OOOOIIEHHUS,
yCTaHaBJIMBAaTh AHAJIOTWHU, KIACCU(PUIIMPOBATh, CAMOCTOSITEIbHO BbIOMpATH
OCHOBAHMSI U KpUTEpUM Mg KIacCU(UKAIMU, YCTAHABIMBATH MPUYMHHO-
CIIEICTBEHHBIE CBSI3M, CTPOMTH JIOTMYECKOE pACCYXICHHUE, YMO3AKIIOYEHUE
(MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U JIeJaTh BIBOJIbI;

YMEHHE CO3/aBaTh, IPUMEHITh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETH U
CXEMBI JUTsI pelieHusl y9eOHBIX U MMO3HABATEIBHBIX 33/1a4; yMEHUE OPTaHNU30BbIBAThH
y4e0HOE COTPYTHUYECTBO U COBMECTHYIO I€ATEIBHOCTD C YUUTEIEM U



CBEPCTHHUKAMM; pabOTaTh MHAWBUYyAJIbHO U B TPYMIE: HAXOIUTh 00IIee pelIeHne
U pa3peniaTb KOH(JIUKTHI HA OCHOBE COIJIACOBAHUS MO3ULMM U y4éTa UHTEPECOB;
(GopMyIupoBaTh, apryMEHTUPOBATH U OTCTaUBaTh CBOE MHEHUE;

YMEHUE OCO3HAHHO MCIIOJB30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUHU C 3aJadei
KOMMYHHKAIIUM JUIsI BBIPAKEHUS CBOMX UYBCTB, MBICIEH U MOTPEOHOCTEH;
IUIAHUPOBAHMSL M PEryjsilUA CBOEH JCATENbHOCTH; BIIAJICHHE YCTHOU U
IIMCBMEHHOM PEYbI0, MOHOJIOTHYECKOM KOHTEKCTHOM PEYbIO;

dbopMupoBaHHEe U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCHOJIb30BaHUS
UH(GOPMAITMOHHOKOMMYHHKAIIMOHHBIX TEXHOJOTHH; (OpMUPOBAHHE U Pa3BUTHE
HKOJIOTHYECKOTO MBIIUIEHUS, YMEHNE IPUMEHSATD €T0 B IO3HABATEIBLHOM,
KOMMYHHUKATHBHOMU, COLMATBHON MPAaKTUKE U MPO(ecCHOHAbHON OpUEHTAIUH.

IIpeamerHsIe:

B mno3naBartenpHOM cdepe: AaBaTh ONPEAETCHUS HW3YYEHHBIX IOHSATHUI:
«XHUMHUYECKUM DJIEMEHT», «aTOM», «UOH», «MOJIEKYJIa», IIPOCTBIE U CIIOKHbIC
BELIECTBA», «BELIECTBO», «XHUMHUYECKas (PopMyJia», «OTHOCUTEJbHAs aTOMHas
Macca», «OTHOCHUTENIbHAs MOJIEKYJIIpHAs Macca», «BAJICHTHOCTbY, «CTEIEHb
OKUCJIEHUS», KKPUCTAJUINYECKAs PELUIETKA», KOKCUIBD), KKUCIOTHI»,

«OCHOBAHHUSD», «COIN», «aM(POTEPHOCTDY, KUHAUKATOPY, IEPUOAUUECKUN 3aKOHY,
«TEepUOINYECKas TabIHILAY, «U30TONBDY, «XMMHUYECKAS CBA3bY,
«QIIEKTPOOTPULATEIIBHOCTEY, «XUMUYECKAS PEAKIUA», «XUMUUECKOE YPABHEHHEY,
«TEHETUYECKAsI CBA3bY», KOKUCIEHUEY», «BOCCTAHOBJIEHUEY,

«QIIEKTPOJIUTAYECKAS JUCCOLUALINS, «CKOPOCTh XUMHUUYECKON pEAKLIUNY;

ONMCaTh JEMOHCTPAlMOHHBIE M CAMOCTOSITEIBHO NPOBEACHHBIE XUMUYECKHUE
DKCIEPUMEHTHI; ONMCBHIBATh M Pa3INYaTh H3YyYEHHBIE KJIACChl HEOPraHUYECKHUX
COCIMHEHUH, ITIPOCTBIE U CIIOKHBIE BEIIECTBA, XMMUYECKUE PEAKLINH;
KJIACCU(PUIIMPOBATh H3YUYCHHbIE OOBEKTHl U SIBICHHUSA; JeNaTh BbIBOABI U
YMO3aKJIIOUEeHUS U3 HAOIOICHNUH), U3yUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEU3YUYECHHBIX BEILECTB 10 AHAJIOIMU CO CBOMCTBAMU
U3YUYCHHBIX;  CTPYKTYpUPOBaTb  W3YYEHHBIM MATEpUAI U  XUMHUYECKYIO
MH(POPMALIUIO, TOJYYEHHYIO W3 JPYTMX HMCTOYHHMKOB; MOJEIUPOBATH CTPOCHHE
aTOMOB 3JIEMEHTOB 1-3 Mepuo 0B, CTPOCHUE MPOCTHIX MOJICKYII;

B 1IeHHOCTHO — OpHEHTAUMOHHOW cdepe: aHanu3upoBaTh U  OIEHUBATH
MOCJEACTBUS ISl OKpYy)Karomew cpeabl OBITOBOM UM MPOU3BOJACTBEHHOMU
NEATEeIbHOCTH YeJIOBEKa, CBA3aHHOM C MepepadOoTKOMN BEIECTR;

B tpynoBoii chepe: npoBOAUTE XUMHUUECKUI SKCIIEPUMEHT;

B cdepe Oe3zomacHOCTH KUBHENEATETLHOCTH: OKa3bIBaTh MEPBYIO MOMOUIL MpPHU
OTPABJICHUSX, OXOrax MW JpPYyruxX TpaBMaxX, CBA3aHHBIX C BEIIECTBAMU U
71a60paTOPHBIM 000PYAOBAHUEM.



PesynpraTamMmu  u3ydeHus Kypca «XuMus» ~ sABIgeTcS  (hopmMupoBaHHE
YHUBEpCAIbHBIX yueOHbIX AeiicTBuit (YV]).

Perynstusnsie YVY/I:

8-i1 kimacc

CaMocTosATeIbHO OOHapYyKMBaTh U (GOPMYIUPOBATH Y4eOHYIO MpoOsEeMy,
OTIPENETATH 1IeNIb y4eOHOU AESITeTbHOCTH, BRIOUPATh TEMY MPOEKTA.

BeaBurate Bepcuu pelieHuss npoOeMbl, OCO3HaBaTh KOHEUHBIN pE3yJIbTarT,
BbIOMpaTh U3 NPEJJIOKEHHBIX U MCKaTh CaMOCTOSITENBHO CpPEACTBA JTOCTHIKEHUS
LEJIH.

CocTaBnarh (MHIMBUIYaJbHO WIM B TpYINIE) IUIAH pPEHICHUs MpOoOJIEMBbI
(BBITIOJIHEHUS IPOEKTA).

Paboras mo niaHy, cBepsATh CBOU JIEHUCTBUS C 1I€JIbIO U, IPU HEOOXOAMMOCTH,
UCITPaBJIAThH OIIMOKH CAaMOCTOSITENBHO.

B nmanore ¢ yuureneM COBEpIIEHCTBOBATH CaMOCTOSATENBHO BBIPAOOTAaHHBIE
KPUTEPUU OLICHKH.

9-i1 kimacc

CaMocTosTenbHO 0OHapYyXKuBaTh U (POPMYIHpPOBATH MPOOJIEMYy B KIACCHOW H
WHJMBUAYAJbHOU YU4eOHOM 1eSTEIbHOCTH.

BreiBurate Bepcuu pelieHuss mpoOJeMbl, OCO3HaBaTh KOHEYHBIN pe3ynbTarT,
BBIOUpaTh W3 MPEIJIOKEHHBIX U MCKaTh CAMOCTOSITEIBHO CpPEICTBA TOCTHKEHUS
LENH.

CoctaBnsaTh (MHAMBUAYAJIbHO WM B TPYMIE) IJIaH pEUIeHUs MpoOIeMbl
(BBITIOJTHEHUS TIPOEKTA).

[TogOupates k Kaxmod mnpooOieme (3amaue) aJeKBaTHYIO € TEOPETUUYECKYIO
MOJieNb.

PabGoras mo mnpeaso’)keHHOMY M CaMOCTOSITEIbHO COCTABJIIEHHOMY IUIaHY,
WCITIOJIb30BATh HAPSIY C OCHOBHBIMH M JIOTIOJHUTENBHBIE CpPelcTBa (CIpaBoYHas
JUTEPATYpPa, CI0KHBIE TPUOOPHI, KOMIBIOTED).

[TmanupoBaTh CBOIO MHANBUAYAIBHYIO 00pa30BaTEIBbHYIO TPACKTOPHIO.

PaboTaTh 1Mo caMOCTOSITENIEHO COCTaBIIEHHOMY IIJIaHy, CBEPSISICh C HUM U IEJIBIO
JESTEIIbHOCTH, HCIIPABIISISI OIIUOKH, WCTOJB3Ysl CaMOCTOSTENILHO MOJ00paHHBIC
cpencrta (B ToMm uncie u MaTepuer).

CB0OOHO TOJIK30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSIMHU OIEHKUA W CAMOOIICHKH,
UCXOMAsl W3 IEeMH W WMEIOIIUXCS KPUTEPHUEB, pa3inyas pe3ylbTaT U CIOCOOBI
JIEVICTBUM.

B xone npeacTaBieHus MpoeKTa JaBaTh OIEHKY €r0 Pe3yJIbTaTaM.

CaMOCTOSATEIbHO OCO3HABaTh MPHUYMHBI CBOETO ycClexXxa WM Heycrnexa H
HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYallMH HEYyCIeXa.

YMeTh  OLEHHUTh  CTENEHb  YCIEIHOCTH  CBOEM  HMHAMBUIAYAIBHOU
o0pa30oBaTeILHON IEATeTLHOCTH.



JlaBaTh OLIECHKY CBOMM JIMYHOCTHBIM KaueCcTBaM W 4YepTaM XapakTepa («KakoB
s1»), ONPEACISITh HAIIPABJICHUS CBOETO Pa3BUTHS («KAKUM s XOUY CTaThy, «4TO MHE
JUTSL 9TOTO HAJIO CHIETaTh).

CpeactBom  QopMupoBaHusa peryisITUBHbIX YVY]I cioykar TeXHOJOTHS

npoOJIEeMHOr0 Juajora Ha dSTale M3y4eHHsT HOBOI'O MaTepualia U TEXHOJOTHS
OIICHUBAaHUSI 00pa30BATEIbHBIX JOCTHKEHUH (YUEOHBIX YCIIEXOB).

[To3naBarenbabIe Y Y /!

8-i1 kiacc

AHalIM3UpoBaTh, CpaBHUBATh, KilacCUUIMPOBATL MU 0000maTh (GakThl H
SBJICHUS. BBISIBISATH NPUYUHBI U CIEACTBUS IPOCTHIX SBJICHUM.

OcCylecTBIATh CpaBHEHUE, CEPHAIMI0 U KJIACCU(UKAIUIO, CaMOCTOSITEIHHO
BBIOMpAsi OCHOBAHUS U KPUTEPUH IS YKA3aHHBIX JIOTUYECKUX OIepaIuii; CTpOUTh
KJIaCCU(UKAIMIO HA OCHOBE IUXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHUS).

CTpouTh JIOTUYECKOE PACCYKIEHHE, BKIIOYAIONIEE YCTAaHOBICHHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSA3EH.

Co3maBath  CXEMaTHYECKHE MOJEIM C  BBIJICICHHEM  CYIICCTBEHHBIX
XapaKTEPUCTHK OOBEKTA.

CocCTaBnsATh TE3WCHI, PA3IMYHBIC BHUJABI TUTAHOB (IIPOCTHIX, CIOXKHBIX W T.II.).
[IpeoOpazoBbIiBaTh HHPOPMALIMIO U3 OJHOTO BUJA B JPYyroi (Tabiuily B TEKCT U
np.).

BberuuThiBaTh BCE YPOBHU TEKCTOBOM MH(MOPMAITUH.

YMeTp ompenensiTh BO3MOXKHBIE HCTOYHHUKH HEOOXOIMUMBIX CBEJCHUM,
MPOU3BOJUTH  TMOWUCK  HWHPOPMAIMM, aHATU3UPOBATH W  OICHUBATh €&
JIOCTOBEPHOCTb.

9-i1 kJ1acc

AHanuM3upoBaTh, CPAaBHUBATH, KIIACCUPHUITMPOBATH U 0000IIATH MTOHATHUS:

- JlaBaTh ONpeJeNieHne TOHATHUSM Ha OCHOBE HW3YYEHHOTO Ha PAa3JIHYHBIX

npeaMeTax yueOHOTro MaTepHaa;

- OCYIIECTBIIATH JIOTHYECKYIO OIEPAIMi0 YCTAHOBJCHUS POJO-BHJIOBBIX

OTHOIIICHUH;
- 0000maTh MOHATHS — OCYIICCTBIIATH JOTHYECKYIO OTEPAIHMI0 MEepexojia OT
MOHSTHS C MEHBITUM 00BEMOM K MOHSITHIO ¢ OOJIBIIMM 00bEMOM.

CTpouTh JIOTHUYECKOE PACCYXIACHHUE, BKJIIOYAIONIEE YCTAHOBJICHUE TMPUYUHHO-
CJICACTBEHHBIX CBS3EH.

Co3nmaBath MOJENM C BBIJICICHWEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa,
peo0pa3oBbIBATH MOJCIH C II€JIbIO BBISBICHUS OOIIUX 3aKOHOB, OIMPEACIISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh.

[Ipencrapnsats uHGOpPMAIIUIO B BUJE KOHCIEKTOB, TAOJIUII, CXeM, TPAPHUKOB.



[IpeoOpazoBbiBaTh WMH(OpPMAIMIO W3 OJHOTO BUIA B JPYroi W BBHIOUPATH
ynoOHy0o s ceds dopmy GduUKcalMM W MPEJACTaBICHUS HHGOPMAIIUU.
[TpencraBisaTh HHGOPMAIIHIO B ONTUMAIBHON (OpME B 3aBUCUMOCTH OT ajpecara.

[TorrMast TO3UIMIO IPYTOro, pa3iuvaTh B €r0 peYd: MHEHHUE (TOUKY 3PEHHs),
JI0Ka3aTeNbCTBO (apTyMEHTHI), (DaKThl; THIIOTE3bI, aKCHOMBI, Teopuu. it aTOTO
CaMOCTOSITENIFHO ~ WCTIONB30BaTh  pa3jMYHbIe BUABI UYTEHHUS (W3ydarolee,
IPOCMOTPOBOE, 0O3HAKOMHUTEIHFHOE, TIOUCKOBOE), TPUEMBI CITyIIIAHUSI.

CamoMy co3maBaTh WCTOYHUKH WH(OpMAIMU pPa3HOTO THUIA W JJIS Pa3HBIX
ayJIuTOpHiA, COOTIOAaTh MH(GOPMAIIMOHHYIO TUTUEHY | TIPaBHJia HHPOPMAITMOHHOM
0€30MacHOCTH.

YMeTh HCTIONB30BaTh KOMITBIOTEPHBIE U KOMMYHHKAIIMOHHBIC TEXHOJOTHUU KaK
WHCTPYMEHT JIJIS TIOCTHKEHUS CBOMX IIeJIel. Y METh BRIOMPATh aJicKBaTHBIC 3a1a49¢
WHCTPYMEHTAJILHBIE MPOTPaMMHO-aIIIapaTHBIE CPEACTBA M CEPBHCHI.

CpeactBom popMupoBaHusi mo3HaBaTeIbHBIX Y Y]l cioyKaT yuyeOHBIM MaTepual

U IIPOIYKTUBHBIE 33/1aHUs yueOHUKa, HalleJIeHHbIe Ha 1—4-i1 TMHUU Pa3BUTHS:
- OCO3HaHue pojiv BemecTB (1-s1 TUHUS pa3BUTHSA);

- PaCCMOTPEHHE XUMHUYECKUX MPOIIECCOB (2-51 IUHUS PA3BUTHUSA);

- HCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY (3-51 TMHUSA PA3BUTHS);

- 00BACHEHUE MHPA C TOUKHU 3PEHUSI XUMUHU (4-51 TUHUS pa3BUTHS);

- OBJIaJICHUE OCHOBAaMH METOJIOB €CTECTBO3HAHMS (6-51 TUHUS Pa3BUTHS).

Kommynukatususie YV /I

8-i1 kiacc

CaMOCTOSITENNBHO ~OPraHU30BbIBaTh y4eOHOE B3aUMOJIECHCTBUE B TpYIIIE
(ompenensTh o0LIMe LENH, pacpeleisaTh POJIH, J0rOBapUBATLCS APYT C APYIOM U
T.J.).

9-i1 ky1acc

OtcrauBasi CBOIO TOYKY 3pEHHUS, NPUBOAUTH APTyMEHTHI, MOATBEpPKAasi HX
dbakramu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPApryMEHTHI, TepedpasupoBaTh CBOIO
MBICJIb (BJIaJ€HUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH).

YUuTbCsT KPUTUYHO OTHOCHUTBHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM
MpU3HaBaTh OMMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
ero.

[ToHrMas MO3UIIMIO IPYTOro, paziuyaTh B €ro peuu: MHEHUE (TOUKY 3pEHHs),
JI0KA3aTeNIbCTBO (apryMeHThl), GaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPHH.



YMeTh B3IMIAHYTh HA CUTYAlHI0 C MHOM MO3WLIHMU U JOTOBAapUBATHCS C JIHOJABMHU
WHBIX TO3UIINMH.

CpenactBom (opmMupoBaHHs KOMMYHHUKATHUBHBIX Y VY]J[ cCiykaT TEXHOJIOTHUS
npoOsieMHOro guanora (MOOYXIaroluid W TMOJABOJAIIMM JHaior) W paboTa B
MaJIbIX TpyNIax, TakXe HCIO0JIb30BaHUE Ha YpOKaX 3JIEMEHTOB TEXHOJOTHUHU
MIPOJTYKTUBHOT'O YTCHHS.

I[IpeaMeTHBIMH pe3ybTaTaMH H3YyYCHUs] MpeaMera «XUMUsS» SBISIOTCA
CJIEIYIOLIUE YMEHHS:

8-u1 knacc

1-51 TMHYS pa3BUTHUS — OCO3HAHUE POJIM BEIIECTB:
- OIIPENIEIIATh POJIb PA3JIMUYHBIX BELIECTB B IPUPOJIC U TEXHUKE;

- OOBSICHATH POJIb BEHIECTB B UX KPYTOBOPOTE.

2-51 TUHUS Pa3BUTHUS — PACCMOTPEHUE XUMHUECKUX TPOIIECCOB:
- IPUBOJUTH IPUMEPHI XUMUYECKUX IIPOLECCOB B IIPUPOLE;

- HAXOJUTb 4YCPThI, CBUACTCIbCTBYIOIIHC 00 O6H_II/IX IMPpHU3HAKaX XUMHYCCKHX
MMpoucCCOB U UX PA3JINIUAX.

3-51 TUHUSA Pa3BUTHA — UCITIOJIb30BAHUC XUMHNYCCKHUX 3HAHUU B 6BITy:
— 0OBSICHATE 3HAUCHHUE BCIICCTB B )KU3HU U XO3SMCTBE YEJIOBEKA.

4-51 TUHUA Pa3BUTHUS — OOBACHITH MUP C TOUKH 3PEHUS XUMUHU:
— NIEPEYUCHATH OTIIMYUTENIBHBIE CBOMCTBA XUMHUECKNX BEILIECTB;

— pas3iimyaTb OCHOBHBIC XUMHWUYCCKUC ITPOLCCCHI;
- OIIPCACIIATE OCHOBHBIC KJIACChl HCOPIraHMYCCKUX BCIIICCTB,
- IOHMMAaTb CMBICII XUMHUYCCKUX TCPMHUHOB.

5-s1 TMHUS Pa3BUTHS — OBJIAJICHUE OCHOBAMH METOIOB IMO3HAHUS, XapaKTEPHBIX
JUISL €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOAbl XUMHUYECKOW HayKu (HaOIIOZCHUE, CpaBHEHUE,

AKCHEPUMEHT, U3MEPEHUE) U UX POJIb B TO3ZHAHUU TTPUPO/IBI;

- TMPOBOJAWTH XUMHUYECKHE OIBITHI M DKCIEPUMEHTBI U OOBICHATH HUX
pe3yJIbTaThI.

6-s1 TUHUS Pa3BUTHUS — YMEHUE OLICHUBATh MOBEJICHUE YEJIOBEKA C TOUKH 3PEHMUS
XUMHYECKON 0€30MacCHOCTH MO0 OTHOLICHHIO K YETIOBEKY U MPHUPOJIE:



- HCIIOJIB30BATHL 3HAHHA XUMHWH 1IPpU CO6J'HOI[€HI/II/I IMpaBuJI UCITOJIb30BAHUA
OBITOBBIX XHMHUUYECKUX IMpCIIapaToB,

— pa3nuyaTh OMacHbIC U OE30IaCHBIC BEIIECTRA.
9-u knacc

1-1 nuaNS Pa3BUTHA — OCO3HAHHC POJIM BCIICCTB!:
— O0BSICHSITH q)yHKI_II/II/I BCUICCTB B CBsA3U C UX CTPOCHUCM.

2-51 TAHUS Pa3BUTHUA — PACCMOTPCHUC XUMHUUYCCKUX IIPOLICCCOB:
— XApaKTCPHU30BATb XUMHNYCCKHUC PCAKIINH,

— O0BICHATH Pa3IMYHBIC CITOCOOBI KJIaCCI/I(i)I/IKaLII/II/I XHUMHNYCCKUX peaKuHﬁ.
— IIPUBOJUTDL IMIPUMCPHI PA3HBIX THUIIOB XUMHWYCCKHUX peaKum”I.

3-51 TNHUSA Pa3BUTHA — UCITOJIb30BAHUC XUMHNYCCKHUX 3HAHUU B 6BITyZ
— HUCIIOJIb30BaTh 3HAHHUA 110 XMMHH AJIA ONTUMAaJIbHOM opraHnu3anuu 60pB6BI

C UH(EKIUOHHBIMH  3a00J€BAaHUSMU, BPEAUTEISIMU  JOMAIIHETO U
npuycaaeOHOro X03sIMCTBa;

— IIO0JIb30BATbCA 3HAHUAMU 110 XUMHUHU IIPU UCITIOJIB30BAHHUUN CPCIACTB OBITOBOM
XUMHU.

4-s1 TUHUA PA3BUTHS — OOBACHITH MUP C TOUKH 3PEHUS XUMHUHU:
— HaXOJUTh B IPUPOJIEC OOIIHME CBOMCTBA BEIIECTB M OOBICHATH UX;

— XapaKTCPHU30BaATb OCHOBHBLIC YPOBHH OpraHM3allui XUMHWYCCKHUX BCIICCTB.

5-g nuHUA Pa3BUTHUA — OBJIAACHUC OCHOBAMHU MCTOAOB IMO3HAHUSA, XaPAKTCPHBIX
AJIs1 CCTCCTBCHHLBIX HAYK:
— HOHMUMATb POJIb XUMHNYCCKHX ITPOLCCCOB, ITPOTCKAIOIIUX B IIPHUPOJIC,

— YMCTb ITPOBOJUTH HpOCTGP’IHJI/Ie XUMHUUYCCKUC DKCIICPHUMCHTHI.

6-s1 TMHUS pa3BUTHUS — YMEHHE OIICHUBATH MTOBEJICHUE YEJIOBEKA C TOUKH 3PCHUS
XUMHUUYECKOM 0€30MaCHOCTH 10 OTHOIIICHUIO K YEJIOBEKY U MPUPOJIE:
—  XapakTepu3oBaTb  3KOJIOTMUECKHE MpOOJIeMbl, CTOSIIUE  Mepen

YCJIOBCUYCCTBOM,

— HaXOJUTh MPOTUBOPEUMS MEKY ACSITEIbHOCTBIO YEIOBEKA U MPUPOJION U
npeajiaraTb CocoObl yCTPAHEHUSI 3TUX TPOTUBOPEUHIA;

— OOBSCHATHL U JIOKa3bIBaTh HEOOXOJUMOCTh OEPEKHOTO OTHOIICHUS K
MIPUPOJIE;
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— HIPHUMCHATb XHMHUUYCCKHUC 3HAHMWA i1 OpraHu3alliyd W IINIAaHHPOBAHUA
COOCTBEHHOTO 3A0pOBOTO 06pa3a KN3HHU N JCATCIBHOCTH, 6J'IaI‘01'IOJ'Iy‘{I/IH
CBOEH CEMBbHU U 6HaFOHpI/I5{THOI>i CpCabl 00UTaHUS YEJTIOBEUYCCTRA.

MeranpenMeTHbIMU pe3yJbTATaAMM H3y4YeHUs TNpeamera «Xumus» B 8-9
KJIAcCax SIBJSIOTCS CIAEAYIOIINE YMEHUS:

PeryasitruBubie YY /|

[TpeoOpa3yroT NpakTUUECKYIO 3a/jauy B IO3HABATEIIbHYIO
[TnaHupyroT COOCTBEHHYIO AESITENBHOCTD

OcCylecTBISIOT KOHTPOJIb U OLIEHKY CBOUX JICWCTBHI

VYrpaBiieHHe CBEU AEATEIBHOCTBIO HA YPOKE

COBMECTHOE C YUHUTEJIEM U OJHOKJIACCHUKAMM JIEUCTBUS yUaIIUXCS
ITo3HaBaTeabHbIe YY ]|

[IpoBoasT HaOMIOAEHWE, aHAIW3, BBIABUTAIOT MPEANOIOKEHUS (MOJACTUPYIOT
MPOIIECCHI) U OCYHIECTBIAIOT UX IKCIIEPUMEHTAIBHYIO IPOBEPKY

COBMECTHBIE (IPYIIIOBBIE), BBIIIOJIHAEMbIE TTOJI PYKOBOJICTBOM YUHUTES
KommynukaTuBubie YV /|

OOMEHUBAIOTCS 3HAHUSIMU MEXKIY YJICHAMU TPYIIbI 1Jis TPUHITHS d()PEKTUBHBIX
pelieHuin

HaBblki cOTpyJqHUYECTBA: COBMECTHBIE (TPYIIOBBIE), BBHIMOJHAEMbIC TIOJ
PYKOBOJCTBOM YUYHUTEIS
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8 xiacc (102 yaca, 3 yaca B HeeJI10)
BBenenue. IleppoHayajibHble XUMUYECKHE OHATHS.(6 4.)

[Tpenmer xumuu. MeToapl NO3HaHWS B XMMMU: HAOJIOJEHUE, SKCIIEPUMEHT,
MoieapoBaHue. VICTOUHNKN XUMUYECKOW HHPOPMAIUY, €€ TIOJyUYeHUe, aHAJIU3 U
IpeJICTaBICHUE €ro pe3ynapTaToB. [IoHATHE O XMMHMUYECKOM 3JIeMeHTe U (popmax
€ro CyIIECTBOBAaHHUA: CBOOOJHBIX aTOMaX, MPOCTBIX W CIOXHBIX BEIIECTBaX.
[TpeBparenus BemecTB. OTIUYNE XUMHUUYECKUX PEAKIHA OT PU3NIECKIX

sBiieHnA. Ponh xuMuu B KU3HM YenoBeka. Xemodmimsa u xemodoobus. Kparkue
CBEJICHUS M3 HUCTOPUM BO3HHUKHOBEHHUS M Pa3BUTHS XUMUU. Poib OTE€YeCTBEHHBIX
YUEHBIX B CTAHOBJICHMH XUMHUYECKON Hayku — paboTel M. B. JlomonocoBa, A. M.
byrneposa, JI. 1. MenneneeBa. XuMHu4eCckass CUMBOJIMKA. 3HAKH XUMHUYECKHUX
3JIEMEHTOB M MPOUCXOKJICHUE UX Ha3BaHUU. Xumuueckue Gopmyisl. UHAEKCH U
ko3¢ punueHTsl. OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. [IpoBeneHue
pacyeToB MacCOBOW JOJIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE Ha OCHOBE €r0
¢dopmynsl. [lepuonnueckas cucrema xumuueckux snemeHtoB Jl. Y. Menzeneesa,
€€ CTPYKTypa: Majible U OOJbILINE NEPUO/bI, TPYIIIBI U OATPYIIIHI.
[lepuoaunueckas cuctemMa Kak CIPaBOYHOE MOCOOME ISl MOJYYEHHs! CBEIEHUH O
XUMHUYECKUX 73yieMeHTaX. JlemoHctpamuu. 1. Mogenu (mapocTtepKHEBbIE U
Crroapta - bpuriebda) pazauyHbIX MPOCTBHIX M CIOXKHBIX BeiiecTB. 2. Komnekius
CTEKJITHHOM XUMUYECKOW moCybl. 3. KOo/IeKknns MaTepuanoB U U3IEIUNA U3 HHUX
Ha OCHOBE alltfoMUHMS. 4. B3aumoaeiicTBie MpaMopa ¢ KUCIOTON U IOMYTHEHHUE
U3BECTKOBOM BoAbl. JlabopaTopubie ombIThl. 1. CpaBHEHHME CBOMCTB TBEPIbIX
KPUCTAJUIMYECKUX BEUIECTB M PACTBOPOB. 2. CpaBHEHUE CKOPOCTH HCIAPEHUS
BOJIbI, OJIEKOJIOHA U 3TUJIOBOTO CIUPTA € (PUIBTPOBAIBHON OyMaru.

Tema 1. AToMBbI XUMHYeCKHX 3J1eMeHTOB (10 1)

ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMHUECKHUX 3JIeMeHTOB. OCHOBHBIE CBEJICHUS
O CTpPOEHMM aToMOB. JlOKa3zaTelbCTBa CIIOAKHOCTU CTPOEHUS aTOMOB. OIBITHI
Pesepdopna. Ilnanerapnas moxaenb crtpoeHusi atoma. CocTaB aTOMHBIX SIIEp:
MPOTOHBI, HEUTpOHBL. OTHOCHUTENbHAsE aTOMHas Macca. B3auMOCBS3b MOHSATHU
«TIPOTOH», «HEUTPOH», «OTHOCUTEJIbHAsI aTOMHas macca». V3MeHeHue uwncia
MIPOTOHOB B SIJIpe aToMa — 00pa30BaHKME HOBBIX XUMUUECKUX DJIEMEHTOB.

N3meHeHne uyucia HEUTPOHOB B sApe aroMa — OOpa3oBaHHWE W30TOIOB.
COBpEMEHHOE OIpEACICHUE TOHIATUA «XUMHUYECKUM dieMeHT». M3oTombl Kak
Pa3HOBUIHOCTA aTOMOB OJHOTO XMMHYECKOTO 3JEMEHTA. DJIEKTpOoHbl. CTpoeHUe
AJIEKTPOHHBIX YPOBHEN aTOMOB XMMHUUYECKHUX JIEMEHTOB MaJIbIX EPUOIOB.

[IoHsTie O 3aBEpIICHHOM JJIEKTPOHHOM YypoBHe. llepmogmueckass cucrema
xumudeckux saemeHToB [[. . MenneneeBa u cTpoeHHe aTOMOB — (PU3UUYCCKHIA
CMBICJI TTIOPSJIKOBOIO HOMEPA 3JIEMEHTA, HOMEpPa TPYIIIbl, HOMEPa NEPUOIA.

N3MeHeHne d4wuciia BJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aroma
XUMUYECKOTO D3JIEMEHTa — OO0pa30BaHUE TMOJOKUTEIbHBIX M OTPUIIATEIHHBIX
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noHOB. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HEMETAUIOB. [IpuumHbI
VU3MEHEHUS METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB B IIEPUOJIAX U

rpynnax. OOpa3zoBanue OuHapHbIX coeAuHeHHM. [loHsATHE 00 MOHHOHN CBS3M.
Cxembl 00pa3oBaHMs HOHHOW CBsI3U. B3aumopeiicTBue aTOMOB 3JIEMEHTOB -
HEMETAJJIOB MEXAy CO000H — 00pa3oBaHUE JBYXaTOMHBIX MOJIEKYJ IPOCTBIX
BemiecTs. KoBaneHTHas HeNoJsipHas XHMHMYECKas CBA3b. OJIEKTPOHHBIE U
CTPYKTYpHBIE (opMyibl. B3aumonelicTBue aTOMOB HEMETANIOB MEXIY OO0 —
oOpa3oBaHMe OMHAPHBIX COCIUHEHUN HEMETaUIOB. OJIEKTPOOTPHUIATEIHHOCTb.
KoBanenTHas monspHas cBs3b. [IOHATHME O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BBIBATh KOBAJICHTHBIE XUMUUECKHe CcBsi3u. CocTaBieHue Gopmyn

OMHApHBIX COENMHEHUH MO BaJIEHTHOCTU. HaxoxkeHue BaJIeHTHOCTH MO Gopmyie
OMHApHOTrO CcoelWHEeHHs. B3amMopaeilcTBME aTOMOB METAUIOB MEXAY COOOM
0o0pa30BaHNUE METAJUIMYECKUX KpUCTAIIIOB. [[oHATHE O METAINTNYECKOH CBA3H.
JlemoHcTpaunu. Mongenn aTOMOB XUMHYECKHX 3JIEMEHTOB. llepuonnueckas
cucremMa xummuueckux snemeHToB /1. M. Menaeneesa (paznudnbie GOpMBI).
JlaGoparopHble onbIThl. 3. MojenupoBaHue NpUHIUNA AEHCTBUS CKAHUPYIOIIETO
MuKpockomna. 4. M3rotoBineHue Mojeneil MOJIEKyJd OMHApHBIX COEIUHEHHM. 5.
M3roToBieHre MOJENH, HIUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3U.

Tema 2. IIpocTbie BemecTBa (9 4)

[lonoxxeHne MeTauioB M HEMETAUIOB B llepmoandeckol cuctemMe XUMHUYECKHUX
sanemeHToB JI. M. MeHnneneeBa. BaxHeime mpocThie BEIIECTBA — METAIIIbI
(xenme3o, amOMUHMI, KalblUW, MarHui, HaTpui, kamui). OOmue Qundeckue
CBOICTBa MeTauIOB. BaxkHeilne npocThle BEIEeCTBA - HEMETaJUIbl, 00pa30BAHHbIE
aTOMaMH KUCJI0po1a, BOAOPOa, a30Ta, cepbl, pocdopa, yriepoaa.

Monekynbl TpOCTBIX BEIIECTB - HEMETANIOB — BOJOPOJA, KUCIOPOJa, a30Ta,
raioreHoB. OTHocutenbHass MoJekyisipHas wmacca. CrmocoOHOCTh aTOMOB
XUMUYECKUX DJJIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX TPOCTBIX BEIIECTB —
ajutoTponus.  AJUIOTponHbIe MoaudUKauM Kucioponaa, (ocdopa, omona.
Meramumiyeckue 1 HEeMETAITIMYECKNE CBOMCTBA ITPOCTHIX BEILIECTB.
OTHOCUTENBHOCTh 3TOr0 moHATUA. Yucno ABoraapo. KonmuecTBo BemiecTsa.
Mounb. Monspuas macca. Momsipablii 00beM ra3000pa3HbIX BeriecTB. KpaTHbie
CAUHUIIBI HM3MEPEHMs] KOJIMYECTBAa BEIIECTBA — MWIIUMOJIbL M  KHUJIOMOJIb,
MUWJUTUMOJISIDHAsE Y KWUJIOMOJIApPHAs MacChl BEIIECTBA, MUUIMMOJISIPHBIA U
KWJIOMOJIAPHBIN 00BbeMBbI ra3000pa3HbIX BEUIECTB. PacyeTsl ¢ UCIOJIb30BaHUEM
MOHATUHN «KOJIMYECTBO BEUIECTBA», «MOJISIPHAS. MAccay, «MOJIIPHBIN 00BEM T'a30B»,
«uucno Asoraapo». Jemoncrpanuu. I[lomyuenue o3ona. OOpasipl 0enoro u
ceporo oyioBa, 6eoro u kpacHoro docdopa. HekoTopble MeTauibl 1 HEMETAILIBI C
KOJIMYECTBOM BeriecTBa 1 Mostb. MossipHbIii 00beM ra3000pa3HBIX BEIIECTB.
JlaGopaTopHble OMNBITHL. 6. (O3HaKOMJIEHHWE C KOJJICKIIMEH METaJJIOB. 7.
O3HaKOMJIEHHE C KOJUIEKIIMEW HEMETAJIIOB.
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Tema 3. CoenniHeHNst XUMHYECKHX 3JIeMeHTOB (15 u)

Crenenp oxucieHus. CpaBHEHUE CTENEHH OKHUCIEHUS W BAJECHTHOCTH.
OnpeneneHue CTENEHU OKHUCICHHUS DJJIEMEHTOB B OWHApHBIX COEIUHEHUSX.
CocraBnenue ¢Gopmyn OMHAPHBIX COEAMHEHHH, OOIMIl croco0d WX Ha3BaHUM.
buHapHbIe COETMHEHUS METAIJIOB U HEMETAJJIOB: OKCUBL, XJIOPUBI,

cynbdunsl u np. CocraBnenue ux popmyin. buHapHble coeMHEHUS HEMETAILIOB:
OKCHUJIbI, JIETY4YHWE€ BOJOPOJHBICE COCIMHEHUS, HUX COCTaB U Ha3BaHUS.
[IpencraBuTeny OKCUIOB: BOJA, YIVIEKUCIBIA Ta3, HeramieHas HW3BECTb.
[IpencraBuTenu JIETy4uX BOJOPOJHBIX COCIUHEHUI: XJOPOBOAOPOA M aMMHAK.
OcHoBaHMsI, MX COCTaB U Ha3BaHUs. PacTBOpPUMOCTh OCHOBaHMM B BOJIE.
[IpencraBuTenu mienovel: TUAPOKCUABI HATpus, Kaiaus U kKanblud. [lonstue o0
WHJIMKATOpaX U KaUeCTBEHHBIX peakuusax. KucioTsl, UX cOCTaB U Ha3BaHMUS.
Knaccuduxanusa xucnor. IlpencraBurenn KHUCIOT: cepHasi, COJISIHAs, a30THAas.
[Tonsitue o mkane kucinotHoctH (mkana pH). M3mMeHeHne okpacku MHANKATOPOB.
Conu Kak TPOU3BOJAHBIE KHUCIOT M OCHOBaHUW, HUX COCTaB M Ha3BaHUS.
PactBopumocTs coneit B Boge. [IpeacraBurenu comneit: XJI0pu1 HaTpusi, KapOoHaT U
docdar kanbius. AMOpGHbBIE U KPUCTANIMYECKHE BElecTBa. MeXXMOJNEKyIsIpHbIE
B3aUMOJICUCTBUSA. THUIBl KPHUCTAUNIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTB
BEILIECTB OT TUIOB KPUCTAINIMYECKUX PELIECTOK. UNCThIE BELIECTBA U

cmecu. [Tpumepsl KUAKUX, TBEPABIX U Ta3000pa3HbIX cMmeceid. CBOMCTBA YHCTHIX
BelecTB U cMecerd. Ix cocraB. MaccoBast 1 00beMHasi JOJM KOMIIOHEHTa CMECH.
Pacuetsl, CBSI3aHHBIC C UCTIOIB30BAHUEM MOHITHUS «IOJISD.

Hemonctpauun. OOpasibl OKCHUAOB, KHUCIOT, OCHOBaHMM u coJseid. Mogenu
KPUCTAJUIMYECKUX PEIIETOK XJIOpHAa HaTpusl, anmasa, okcuaa yriepoaa (IV).
KucinotHo - mienouyHble WHAUKATOPHI, M3MEHEHHE WX OKPACKU B PA3TUYHBIX
cpenax. YHHUBEpCAJbHbIA WHIMKATOP M M3MEHEHUE €r0 OKPAaCKHM B PA3IUUYHBIX
cpemax. Illkama pH. JlaGopatopHbie ombIThl. 8. O3HaKOMJIEHHE C KOJIIEKITUEH
okcuaoB. 9. O3HakoMiileHUE cO cBoicTBaMu ammuaka. 10. KauectBeHHast peakius
Ha yriekucinelii ra3. 11. Onpeaenenue pH pacTBOPOB KUCIOTHI, IIETOYH U BOIBI.
12. Onpenenenue pH TMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e TI0JI0B.

13. O3HakomieHue ¢ kosuiekuuei coseil. 14. O3HakoMJeHUE C KOJUIEKIUEH
BEIIECTB C Pa3HbIM THUIIOM KPUCTAJUIMYECKOM pemeTrku. M3rorosiienue monenei
KpUCTALTHYECKUX pemeTok. 15. O3HakoMieHrne ¢ 00pa3iioM roOpHOU MOPOIbI.

Tema 4. U3meHeHus1, npoucxoasiimme ¢ Bemecrsamu (12 v)

[ToHsiTHE SIBIEHMI, CBSI3aHHBIX C U3MEHEHUSIMHM, TPOUCXOISAIIAMHU C BEIIECTBOM.
SIBieHuUs, CBSI3aHHBIE C UBMEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA IMPHU
MOCTOSTHHOM €ro cocTaBe, — ¢usnueckue siBieHus. Duznueckue SBICHUS B
XAMMU: JTUCTUUISIUUS, KPUCTAJUIM3AlMs, BBIIAPMBAHUE U BO3TOHKA BELIECTB,
bunbTpoBaHWEe W IEHTpUPYTrUpoBaHUE. SIBIICHUS, CBSI3aHHBIE C H3MEHEHUEM
COCTaBa BEILIECTBA, — XMMHUYECKUE peakuun. [[pu3Haku u yCinoBUst IPOTEKAHUS
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XUMHUYECKUX peakluil. BelaeneHue TemioTsl M CBETa — pPEaKLUU TOPEHHS.
[TonsiTue 00 K30- U IHAOTEPMUUYECKUX PEAKITUIX.

3aKOH COXpaHEHUs MacChl BEIIECTB. XUMUYECKUE YPABHEHUS. 3HAUEHUE UHIEKCOB
u kod(pumenton. CocrapieHne ypaBHEHUNH XUMUYECKUX peakiuil. PacueTsl mo
XUMUYECKUM ypaBHEHUSM. PellieHue 3amad Ha HaXOXKICHUE KOJIUYECTBA, MACCHI
Wi 00beMa MPOAYKTA PEAKIMH MO KOJIMYECTBY, Macce WM 00beMY HCXOIHOTO
BEIlleCTBA. PacyeTbl C HCHOJIb30BAHMEM TIOHATUSA «IOJISD», KOTJa MCXOIHOE
BEILIECTBO JAHO B BMJIE PacTBOpa C 3aJlaHHOW MAacCOBOW JOJIEM PAaCTBOPEHHOIO
BEILECTBA UJIU COJEPKUT ONPENEIECHHYIO JOJII0 MpUMecel. Peakiiuu pas3noxeHus.
[IpencraBiieHre 0 CKOPOCTH XUMHYECKUX peakiui. Karammsatopsl. depMeHTHI.
Peakiuun coeguHenus. Kataiuthueckne W HEKaTAIMUTUYECKHE  PEAKLUH,
oOpatuMble W HeoOpaTuMble peakuuu. Peakium 3amemieHus. Pan akTuBHOCTH
METaJUIOB, €r0 UCIOJIb30BAHUE JUIsl TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS
peaKuui MeX1y MeTajlJIaMU U KUCJIOTaMU, PEaKIU BBITECHEHUS OJTHUX

METAJJIOB W3 pacTBOPOB HX cojed ApyruMu Metamnamu. Peakuun oOmeHa.
Peakuuu HelTpanuzanuu. YCloBUS POTEKaHUsI peakiuil oOMeHa B pacTBopax A0
KOHIIAa. THIBl XMMUYECKHX pEaklHWil Ha MpUMEpPEe CBOWCTB BOABL. Peakius
Pa3IOKEHUs] — JJIEKTPOJU3 BOABL. Peaknny CcOeIMHEHHs — B3aUMMOJIECHCTBHE
BOJIbI C OKCUJIAMU METAJVIOB M HEMETAJUIOB. Y CIIOBHE B3aUMOJEHCTBUS OKCHIOB
METaJUIOB U HEMETALIOB ¢ BONOM. [loHATHE «rHApOoKcHapDy. Peaknuu 3aMerenus
— B3aMMO/JICCTBHE BOJIbI C MeTAJIIaMu. Peakunu oOMeHa — ruApoIn3 BEIECTB.
Hemonctpauuu. Ilpumepsl ¢u3nyuecKux sBICHHI: a) MaBlieHHe napaduna; 0)
BO3TOHKA M0J1a WK O€H30MHON KUCJIOTHI; B) PACTBOPEHHE OKPAIIEHHBIX COJIEH; T)
muddy3us TyMKUCTBIX BEIIECTB C TOPAIUEH JIaMIIOYKKA HakanuBaHus. [Ipumepsl
XUMHUUYECKUX SIBIICHUI: a) TopeHue Maruus, ¢pocdopa; 0) B3auMoeHCTBUE COJISTHOM
KHCJIOTBI ¢ MPaMOPOM WJIM MEJIOM; B) moryuenue ruapokcuaa meau (I1);

I) PAacTBOpPEHHE MOJYYEHHOTO THAPOKCHAA B KHUCIOTax; J1) B3aUMOJCHCTBHE
okcuma wmeau (II) ¢ cepHOMl KHUCIOTOW MpHU HArpeBaHUU; €) PpPa3IoKEeHUE
NepMaHraHaTa KaJlus; ’) pa3joKeHHe MepOoKCHAa BOAOPO/Ia C MOMOILBIO TUOKCUIA
MapraHila W KaTaja3bl Kaprodens WM MOPKOBU; 3) B3aUMOJCHCTBUE
pa30aBiIeHHBIX KUCIOT ¢ MeTaiamu. Jlaboparopueie onbiThl. 16. [IpokanuBanue
MeJIIi B IJIAMEHU cOUPTOBKHU. 17. 3amenienne Mmean B pactBope xiuopuaa meau (II)
KEJIE30M.

Tema 5. [Ipaktuxywm 1. IIpocreiimue onepaunu ¢ BemecTsom (5 4)

1. TlpaBuna TexHUKH OE€30MACHOCTH NpH paboTe B XMMHYECKOM KaOWHETe.
[Ipuembl oOpamieHusi ¢ Ja0OpaTOPHBIM OOOpPYAOBAaHHUEM U HarpeBaTEIbHBIMU
npubopamu. 2. HaOmroneHuss 3a H3MEHEHUSIMH, MPOUCXOIAIIUMH C Topsiien
CBEUOH, U UX ONKCaHUE (AOMAIIHUI YKCIIEPUMEHT). 3. AHAJIU3 OYBHI U

BOJbl (moMamHui sKkcnepuMeHt). 4. [lpu3HakM XUMHUYECKHX peakiui. 3.
[IpuroroBieHue pacTBopa caxapa U pacyeT €ro MacCoOBOM JIOJIM B pacTBOPE.
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Tema 6. PactBopenne. PacTBopsnl. CBOMCTBA PACTBOPOB 3J1€KTPOJIHMTOB (29 1)

PactBopenue kak ¢Guzmko - xumuueckuid mnponecc. [loHatue o ruaparax u
Kpuctaiutoruaparax. PactBopumocTs. KpuBbIE pacTBOPUMOCTH Kak MOJIEIb
3aBUCHUMOCTH PAaCTBOPUMOCTH TBEPJABIX BELIECTB OT TeMmnepaTrypbl. HacklieHHbIe,
HEHACBHIILICHHBIC U MEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB I MPUPOIBI
U CEJIbCKOTO X03siicTBa. [IoHATHE 00 3JIEKTPOTUTHYECKON JTUCCOIIHAIIIH.
DNEeKTPOJIUTBl W HE3JNEKTPOJUTHL. MexaHu3M JOHCCOUMAlUUi 3JIEKTPOJIUTOB C
pa3IMUHBIM XapakTepoM CBs3U. CTENEeHb BJIEKTPOIUTUYECKOU JTUCCOIUAIINH.
CunpHble ®W  crmabble  IJCKTPOJUTH.  OCHOBHBIE — TIOJIOKCHHS — TCOPUU
ANEKTPOJIMTUYECKON Aucconnanny. Mlonnsle ypaBHeHus peakuuil. Peaknun
oOMeHa, uaynme 1o koHna. Kmaccudukamnus HoHOB U WX CBoMcTBA. KHUCIoTHI, BX
kiaccudukanus. Jluccomumanus KUCIOT W HMX CBOHCTBA B CBETE€ TEOPUU
AIEKTPOJUTHYECKON Juccourannu. MONEeKyJsapHble W HWOHHBIE ypaBHEHUS
peakuuid. B3auMopeicTBUE KHUCIOT C METAUIAMH. OJIEKTPOXUMHYECKUU Ppsif
HaMpsHKEHUU METAJUIOB. B3auMo1eicTBUE KUCIOT C OKCUAAMU METAJIIOB.
B3auMonencTBue KHUCIOT C OCHOBAaHUSIMH — PEAKUMs HEUTpaJIu3aluHu.
B3aumopeiicTBue KucioT ¢ coisiMu. Mcronb3oBanue TabJIMIbl paCTBOPUMOCTH JIJIst
XapaKTEPUCTUKU XUMHUUYECKHX CBOMCTB KUCIOT. OCHOBaHUA, UX Kiaccuukaius.
Jlucconmanyss OCHOBAaHWM M MX CBOWCTBA B CBETE TEOPUU DIICKTPOJIUTUUYECKOMU
nucconuanuu. BzanmoaencTsre ocHOBaHUH ¢ coaMU. Vcrionn30Banne

Tabnuibl paCTBOPUMOCTH JJI XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBAHUU.
BzaumopeiicTBue miemoueid ¢ okcuaaMu HemeTayuioB. CoyiM, UX JUCCOIMAILUS M
CBOIWCTBA B CBETE TEOPUHU HJIEKTPOJUTHUYECKON Auccouuanuu. B3zammopnencTBue
CoJIe C MeTauiamMu, OCOOCHHOCTH JTHX peakiuid. BzaumoneicTBue cojieir ¢
coisiMu. Vcnonp3oBaHue TaOMMIbBI PACTBOPUMOCTH  JUISl  XapaKTEPUCTHKHU
XAMHUYECKMX CBOHCTB coJieii. (OO0o00mieHne cBeaeHud 00 OKCHIax, HuX
Kiaccuukanmm W CBOWCTBaX. [ eHeTWYeCKHWe psiibl MeTayla U HeMeTalia.
['eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPIraHUYECKHUX BELIECTB.

OKUCIUTENBPHO - BOCCTAHOBUTEIbHBIE peakuuu. OrmnpeneneHue CcreneHen
OKHUCJICHHS JIJIsi DJIEMEHTOB, OOpPa3ymOIIMX BEIIECTBAa pa3HBIX KiaccoB. Peakiuu
MOHHOTO OOMEHA U OKUCIUTENBHO - BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTENb U
BOCCTAHOBUTEIb, OKHUCIEHHE U BoccTaHoBieHUE. (CoOCTaBlIeHUE YypaBHEHUU
OKHUCJIMTEIBHO BOCCTAHOBUTEIBHBIX PEAKIIUN METOOM BJIEKTPOHHOTO

Oananca. CBoiicTBa HPOCTHIX BEIIECTB — METAUIOB U HEMETAJJIOB, KUCIOT U
COJIE B CBETE€ OKHUCIUTEIBHO BOCCTAHOBUTEIBHBIX peakiuu. JlemoHcTpauuu.
HcnpiTaHne BELIECTB U UX PACTBOPOB HA JIEKTPONPOBOAHOCTh. 3aBUCUMOCTh
AJIEKTPONPOBOAHOCTH  YKCYCHOM KHUCIIOTBI OT KOHUEHTpauuu. JIBuxeHue
OKpAIIEHHBIX MOHOB B AJIEKTPUYECKOM I10JIe. B3anmomencTBue IUHKA C CEPOM,
coyistHOM kucnoTtoid, xyuopugom meau (II). T'openue marnusa. B3aumoneiicTBue
XJIOPHOM U CEpOBOAOPOIHOM Bobl. JlabopaTopHbie ombiThl. 18. B3aumoneiicteue
pPacTBOPOB XJIOpHIa HATPHUS U HUTpaTa cepedpa. 19. [lomydenne HepaCTBOPUMOTO
THUJPOKCHA U B3aUMOIeHCTBUE ero ¢ kuciaoTamu. 20. B3aumoerictue
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KHCJIOT ¢ OCHOBaHUIMH. 21. B3aumoelicTBUe KHUCIOT ¢ OKCHIAMU METaJIOB. 22.
BzaumopeiicTBue KHUCIOT ¢ MeTayuiamMu. 23. B3aumonelcTBUE KHCIIOT C COJISIMU.
24. B3aumopeiicTBue Imienoderl ¢ KucioraMu. 25. B3ammopaeiicTBue mienodeil ¢
OKCHJaMU HEMETAJJIOB. 26. B3auMoseicTue menouent ¢ comsamu. 27. [lomydyenue
Y CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUM. 28. B3anmMo1€iicTBUE OCHOBHBIX

OKCHUJIOB ¢ Kuciaotamu. 29. B3ammopneiicTBUe OCHOBHBIX OKCUAOB ¢ Bomou. 30.
B3anmopeiictBe KHCIOTHBIX OKCHUAOB ¢ 1ieidoyamu. 31. BizaumonerictBue
KHUCJIOTHBIX OKCHUAOB C Bojou. 32. B3aumojeiicTBue cojieii ¢ KuciaoTramu. 33.
BzanmonerictBue coseit ¢ menodamu. 34. B3auMmopaencTBrue coyei ¢ coiasamu. 35.
B3anmonenicTBrue pacTBOPOB COJIEN C METAJLIAMM.

Tema 7. [IpakTukym 2. CBolicTBa pacCTBOPOB IJIEKTPOJIUTOB (44)

6. Honnble peakuuu. 7. YcIoBUS NPOTEKAHUS XUMHYECKHX PEaKUUNA MEXIY
pacTBOpaMH 3JIEKTPOJIUTOB 110 KOHUIA. 8. CBOWCTBA KHUCIOT, OCHOBAHUI, OKCUIOB,
coJsieil. 9. PellieHne sKkCrieprMEHTAIBHBIX 3a]1a4.

IMoBTOpenue 12 yacos.

YyebHo— TemaTuueckuit iad (8 Kiacc)

Ne | Tema Kom-Bo | Teopusa | IIpaktnueckne | KoHTposbHBIE
n/n 4acoB paboThI paboThI

1 BBenenue. 6 6 - -
IIepBoHavanbHbIE
XUMHUYECKHUE
MOHSITHUS.

2 Atombl xumuueckux | 10 9 - 1
SJIEMEHTOB.

w

IIpocteie BemecTBa. | 9 8 - 1

4 CoenuueHus 15 14 - 1
XUMHUYECKHUX
SJIEMEHTOB.

5 HN3menenus, 12 11 - 1
IIPOUCXOISAIIHE c
BEIIECTBAMHU.

6 XUMHAYECKUNA 5 - 5 -
TPAKTHUKYM.

7 PacTtBOpenue. 29 28 1
PactBophl. CBolicTBa
pacTBOpPOB
AJIEKTPOJIUTOB.

8 XUMHAYECKUN 4 - 4 -
MPaKTUKYM
«CBoMicTBa

17




QJICKTPOJIUTOBY.

9 IToBTOpEeHue. 12 12 - -

10 | Uroro 102 88 9 5

9 kjacc (68 yacos, 2 yaca B He/I€JII0)
Tema 1. OOGmas xapakTeprucTUKa XUMAYECKHUX AeMeHTOB.(10 4.)

XapakTepucTuka XMMHUYECKOrO0 3JIEMEHTa Ha OCHOBe ero mnosoxenuss B [ICXO
JAN. Menneneea. Ilepexomubie 3aeMeHTh. KHCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJOB M THUAPOKCHUJOB. XUMHYECKasi OpraHu3alys MNpUPOJbl. XHUMHUUYECKHE
peakuuu. CKOpOCTh XUMHYECKOM peakuuu. KartanuzaTopsl W KaTalus.
[Ipaktuueckass padora 1 «OcymecTBiaeHHEe XUMHYSCKHX TPEBpaIlCHUN ».
[lepuoauueckuii 3aKOH M MEPUOIAYECCKAA CUCTEMA XUMHUYECKHX djieMeHTOB JI.U.
MenneneeBa. Pemenne 3amad. KonrtponbHas pab6ota 1 mo Tteme «OOmas
XapaKTEPUCTUKA XUMHUYECKUX SJIEMEHTOB.

Tewma 1. Metamnsl (23 )

[lonoxxenune meramioB B Ilepuoandeckon cucreme XUMUYECKUX 31aeMeHToB [l. .
MenpaeneeBa. Metaumyeckass KpPUCTAUIMYECKAS PEIIETKA W METaAIMYeCKast
xuMuueckas cBsizb. OOmme Qusnueckue cBoiicTBa MeTaioB. CruiaBel, HX
CBOMCTBA U 3HAUCHHE. XMMHUUYCCKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJICH, a
TaKK€ B CBETE€ HUX IIOJOKEHHS B DJIECKTPOXUMUYECKOM PsAy HaNpsSKEHUN
MeTasuioB. Kopposust MeTaliioB 1 ciocoObl 00pbOBI ¢ Hel. MeTaibl B IPUPOJIE.
O6mue crocoObl ux moiydeHus. OOIas XapaKTepUCTUKA MIETOYHBIX METAJIOB.
Metamner B mpupoge. OOmme crocoObl ux mnomydeHus. CTpoeHHEe aTOMOB.
[Ilenounsie MeTaLIBI — IMPOCTHIE BEIIECTBA. BaxKHENIINE COCIUHEHHUS LEITOYHBIX
METAJIJIOB — OKCHUJbI, TUAPOKCUIBI U COJIU (XJIOPHUIbI, KAPOOHATHI,

cyibdaTbl, HUTPAThI), UX CBOMCTBA W NPUMEHEHHE B HAPOJHOM XO3SUCTRBE.
Kanuiinele ynoopenus. OOmias xapakTepuCcTHKa 3JIEMEHTOB IJIaBHOM MOATPYIIIbI
I rpynnel. Ctpoenue artomoB. lllemoyHO3eMeENbHBIE METAIBI — IPOCTHIE
BelIeCTBa. BakHeHINe COCUHEHUS IIEJIOYHO3EMEIbHBIX METAJIOB — OKCH/IBI,
TUAPOKCUIBI U CONM (XJIOpUJIbI, KapOOHAThl, HUTPATHI, CyJIb(aThl, GpocdaTsl), UX
CBOMCTBA U NIPUMEHEHUE B HAPOAHOM XO03siiicTBe. AnromuHuil. CTpoeHHe atoma,
buznueckue W XUMHUYECKHE CBOWCTBAa TpocTOoro BemecTBa. CoenUHEHHUS
ATIOMUHUS — OKCHUJ M THAPOKCHII, X aM(OTEpHBIN XapakTep. Baxkueime comu
amomunusi. [lpumeHenue amoMuHuss U ero coeauHenuil. XKenezo. CrtpoeHue
aToMa, (U3NYECKHe M XMMHYECKHUE CBOMCTBA MPOCTOrO BElIecTBa. | eHeTHUecKue
panbl Fe+2 u Fe+3 . Baxkneimme coim xeine3a. 3HAUY€HUE Kejie3a U €ro
COCIMHECHUH TSI TPUPOJIbI U HAPOAHOIO XO35UCTBA. JleMOHCTpaIuu.

OOpasupl MIETOYHBIX W IIEJTOYHO3EMENbHBIX MeTaioB. (OOpasisl CIUIaBOB.
BzaumopernictBue HaTpus, TUTUSA U KaJbliud C BOAOM. B3anmonencTtBue HaTpus U
MarHusi ¢ KHCJIOpoaoM. B3auMmopaericTBue MeTamioB ¢ HeMetaiamu. [lomyyeHune
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ruapokcunoB skeneza (II) u (III). JlaGopatopusie ombiThl. 12. B3ammoneiicTBue
pacTBOPOB KUCJIOT U Cojiel ¢ MeTauiaMu. 13. O3HaKkoOMJICHHE C pyJlaMu

kene3a. 14, OxpammBaHue IUIAMEHH COJAMH  IIEJOYHBIX MeETalioB. 15.
B3aumopeiictBue Kanblusi ¢ BoJoM. 16.IlomydeHue Tuapokcuaa KajlblUs |
HcclieloBaHue €ero CcBOMCTB. 17. IlomydeHue ruIapoKCcHAa allOMUHUS U
HCCIIEIoOBaHMeE ero cBOMCTB. 18. B3anMonencTBue Kee3a ¢ COJISTHOMN

kucnoror. 19. Ilonyuenme ruppokcumoB kene3a (II) m (III) m wmzyuenume wux
cBorcTB. Ilpaktuueckass pabora 2. «llomyyeHue u CBOMCTBAa COCIMHEHUM
metaiioBy. Ilpaktuueckas pabdora Ne 3 «DkcmepuMeHTalbHBIE 3aJaydl IO
pacno3HaBaHUIO M TIOTYUYCHUIO COeTMHEHNN MeTauioBy. KoHTponbHas padota Ne 2
1o TeMe «MeTaliby.

Tema 3. Hemetaiuisl (25 u)

OOmiasi xapakTepUCTHKAa HEMETAJUIOB: MojiokeHue B Ilepumonuueckoit cucreme
xumudeckux snemeHToB J[. M. MenpeneeBa, OCOOGHHOCTH CTPOCHHUSI aTOMOB,
anekTpooTpunarenbHocTh  (D0) Kkakmepa «HeMeTalulmdHocTu», psag 0.
Kpucrammnueckoe CTpOEHHE HEMETAIOB — MPOCTBIX BEHIECTB. AJUIOTPOIHUS.
Pu3nuecKrue CBOMCTBa HEMETANIOB. OTHOCUTENBHOCTh OHATHN «METAILI» U
«Hemetau». Bogopox.llomoxkenne Bomopoaa B Ilepuomndeckor cucreme
xumudeckux snemeHToB JI. WM. MenpgeneeBa. CTpoeHrne aroMa W MOJEKYJIBI.
du3znuecKue U XMMHUUECKHE CBOMCTBA BOJIOPO/Ia, €r0 MOJyYeHUE U IPUMEHEHHUE.
Boma. Ctpoenue wmonekynel. BopoponHas xumuyeckas cCBsizb. Duznyueckue
CBOMCTBa BOJIbl. AHOMAaJMU CBOMCTB BOJbI. ['mapoduibHbie U TUAPOPOOHBIE
BelIECTBAa. XUMHYECKHME CBOWCTBA BOJbl. KpyroBopor BOAbI B HPUPOJE.
Bonoounctka. Aspaius Boabl. beitoBbie punbTpel. MuHepanbHble

BOAbl. JlUcTUIMpOBaHHAas BOJa, €€ ToJiydeHue U npuMmeHeHue. OoOmas
xapaktepuctuka rajoreHoB. CtpoeHue atomoB. IIpocTeie BeniecTBa U OCHOBHBIE
COEIIMHEHHUS TaJoreHoB, uX cBoMcTBa. Kpatkue cBegenus o xjope, Opome, prope u
noje. [IJpumeHeHre rajioreHoB U X COCIMHEHU B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue atroma, ajUIOTPOIHMs, CBOWCTBA U TMPUMEHEHHWE POMOUYECKOM
cepbl. Okcunpl cepsl (IV) u (VI), ux nonydenue, cBoiicTa u npuMenenue. CepHast
KHCJIOTAa U €€ COJIM, UX MPUMEHEHUE B HApOJHOM xo3siicTBe. [Ipon3BoncTBO
cepHOM KUCHOTBI. A30T. CTpoeHHe aToMa M MOJIEKYJIbI, CBOMCTBAa MPOCTOrO
BelllecTBA. AMMMAaK, CTPOEHHE, CBOWCTBA, NoyiydeHHe U mnpumeHeHue. Comu
aMMOHHUsI, uXx cBoMcTBa M mnpumeHeHue. Oxcuabl azora (II) m (IV). AsoTHas
KHCJIOTa, €€ CBOMCTBAa WU TpuMeHeHue. HuTpaTbl W HUTPUTHI, MpodiieMa HX
COJIEp KaHUs B CEIbCKOXO3SICTBEHHON MPOAYKIIMU. A30THBIE YA0OpEHHUS.
®docdop. CtpoeHue aroma, aIOTPONHs, CBOMCTBA Oesoro u kpacHoro docdopa,
ux npuMmenenne. OCHOBHbBIE coeauHeHus: okcu Gocdopa (V) u oprodocdopHas
kucinota, ¢ocdarel. Dochopasie ymaoOpenus. VYriaepoa. Crpoenuwe aTtoma,
aIITOTpOMUs, CBOWcTBa Moaudukanmii, npumenenrne. Oxcuapl yraepona (II) u
(IV), ux cBoiictBa W mnpuMmeHeHue. KapOoHaThl: KaJbIMT, COJAA, MMOTAIl, HX
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3HaUY€HWE B MpuUpone U Ku3HU yenoBeka. Kpemuuil. CtpoeHue artoma,
KPUCTAJUIMYECKUI KpeMHUH, ero cBoiicTBa U npuMmeHenue. Oxcuy kpemuus (IV),
€ro NpHUpPOAHbIE Pa3HOBUAHOCTH. CHIIMKAThl. 3HAYEHHUE COCIMHEHUN KPEMHHUS B
YKUBOM U HE)KUBOU npupojie. [IoHsATHE 0 CMIIMKATHOMN ITPOMBILIJIEHHOCTH.
HemoncTpanuu. OOpa3lbl TaJoreHoB — IMPOCThIX BelIecTB. BzaumoneicTBue
raJIOTeHOB C HATPUEM, C aTIOMUHUEM. BbITeCHEeHuEe XJI0poM OpoMa WM Holia U3
pacTBOpOB UX coiieil. BzauMoaencTBre cepbl ¢ METAIIIAMH,

BOJOPOJIOM H KHCIOPOJIOM. B3ammonencTBhe KOHLEHTPUPOBAHHOM a30THOMU
KHUCJIOTHI C MEJBIO.

[lornomenne yriuem pacTBOPEHHBIX BEILIECTB WIM Ia30B. BoccTaHOBIEHME MeH U3
ee okcuna yriaem. OOpasibl NPUPOTHBIX COCTUHEHHM Xjopa, cepsl, (ocdopa,
yraeposa, kpemaus. O0pasiibl BAXKHEHITUX TSl HAPOTHOTO XO3AHUCTBA CyIb(aTos,
HUTPATOB, KapOOHATOB, (pocdaToB. OOpa3Lbl CTEKIA, KEPAMUKH, IEMEHTA.
Jlabopatopubie  ombiThl. 20. ITlomydyenwe ©  pacmo3HaBaHHE BOAOPOJA.
21.WccnenoBanre  MOBEPXHOCTHOTO  HATsDKeHHMs  Bojbl.  22.PacTBOopeHue
MepMaHraHara Kajausi Wjid MeTHOTo Kynopoca B Boje. 23. ['maparanus
o6e3BokeHHOTO cynbdara meau (I1). 24. 3sroroBieHue rurcoBoro oTmnevyarka. 25.
O3HaKOMIIEHHE C KOJUIEKIIUEH OBITOBBIX PMIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM
MUHEpAJIbHOW BoOAbL. 27. KauecTBeHHas peakuusi Ha TaJOr€HHA-HOHBL. 28.
[Tonyuenne u pacrno3HaBaHue Kuciopoaa. 29. I'opeHue cepbl Ha BO3IyXE U B
kuciopone. 30.CpoiicTBa paz0aBiieHHOU cepHOM KUCHOTHL. 31. M3yueHue CBOICTB
ammuaka. 32. PacnoznaBanue coseit ammonus. 33. CBoiicTBa pa30aBieHHOMN
a30THOM KHCIOTHI. 34. B3auMOaelicTBUE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C
menpto. 35. I'openune docdopa Ha Bo3ayxe u B kuciopozae. 36. Pacno3naBanue
dbocdartos. 37. 'openue yrias B kuciaopoze. 38. [lonydenrue yrojibHONU KUCIOTH U
u3yuenue ee cBoucTB. 39. Ilepexom kapOoHatoB B ruapokapooHatsi.40.
Paznoxenue runpoxapOonata Hatpus. 41. [lonydeHue kpeMHEBON KUCIOTHI U
u3ydeHue ee cBOWCTB. [Ipaktuueckue paboThl: 4.PerieHune sKCrepuMEHTaTIbHBIX
3amad no teMe «lloarpynmna kuciopoga». 5. DKCliepUMEHTaNIbHBIC 3a/1a4d 10 TEME
«Iloarpynmna azora u yriaepona». 6. Ilomydenue, cobupanve U pacro3HaBaHUE
ra3oB. KontponbsHas padota Ne 3 o reme «Hemeramib.

Tema 4. OO0OoOmIeHHe 3HAHMH 1O XMMHHM 32 KYPC OCHOBHOH IIKOJIBI.
IToaroroBka K OCHOBHOMY IroCyJAapcTBeHHOMY 3k3amMeny (OI'J) (17 4.)

ITepuonnueckas  cucrema .M. MengeneeBa W CTpOEHUE  aroma.
DNEeKTpoOTpULATENbHOCTh.  CTeneHb  okuciieHusa.  CTpoeHue  BEIIEeCTBA.
Knaccudpuxanuss xumMuueckux peakiid. CKOpPOCTh XUMHUYECKUX PEaKIIHi.
Jlucconmanus 31EKTPOIUTOB B BOJHBIX pacTBOopax. MIOHHbIE ypaBHEHUS PEAKLIMM.
OKUCIUTETPHO-BOCCTAHOBUTEIIbHBIE peakiuu. HeopraHuueckue BelIecTBa, HX
HOMEHKJIaTypa W Kiaccuukanus. XapaKTepHble XHMHYECKHE CBOMCTBA
Heopranudeckux BemiecTB. KontponbHas pabora Ne 4 mo Teme: «OO0oOmeHue
3HAHUU 110 XMMUU 34 KypC OCHOBHOM IIKOJIBDY.
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YuebHo— TemaTnueckuii mwiaH (9 kmacc)

No

1/

Tema

Ko-Bo
4acoB

Teopus

[IpakTnueckue
paboThI

KonTponsHbie
paboThI

1

OOmas
XapaKTEPUCTHKA
XUMHYCCKHUX
JJIEMEHTOB.

10

8

1

1

N

MeTtamisl.

23

20

N

w

HemeTamisl.

25

21

e

O0o0011IeHe 3HaHUH
0 XUMHHU 3a KypcC
OCHOBHOM IIIKOJIBL.
IToaroroBka K
OCHOBHOMY
roCyJIapCTBEHHOMY
sk3ameny (OI'D) (17

q.)

10

HUroro

68

58
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I[lnanupyemble pe3yabTaThl H3yUeHHs MpeaMeTa « XuMHs

B pe3yiabTarte udyyeHuss XMMHH YYEeHUK HAYYHUTCSH:

o OOBSCHATH CYyTh XUMHUYECKHUX ITPOLIECCOB,;

« HazpIBaTh NpH3HAKYU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEAKLINM;

e YCTaHABIMBATh IPUHAJUICKHOCTh XUMHUUECKON PEAKIMU K ONpeAeIEHHOMY
TUIy 1O OJHOMY M3 KJIaCCU(PMKAIMOHHBIX INPU3HAKOB: 1) Mo 4uciay |
COCTaBy

e HCXOAHBIX BEIIECTB M MPOAYKTOB PEAKIUH (peaklUuu COEIUHEHUS,
pa3ioXKeHHs, 3aMeIlleHUsI U 0OMeHa); 2) MO BBIACICHUIO WUJIH MOTJIOMIEHUIO
TEIUIOTHl  (pEaKUHMH SK30TEPMHUYECKHE U HHAOTEPMHUYECKHE); 3) 1o
U3MEHEHUIO CTENEHEl OKHUCICHUS XUMHYECKHUX BJIEMEHTOB (peakuuu
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE); 4) 10 0o0paTUMOCTH mpoliecca
(peaxkuuu oOpatumble 151 HEOOpaTUMBIC);
COCTABJISITh ~ YPABHEHUS DJIEKTPOJUTHUYECKOW JHCCOLUMALMU  KHUCIOT,
LIET0YEH, COJIEW; IOJHBIE W COKPAIIEHHBIE MOHHBIC YPAaBHEHUs PEAKIUN
oOMeHa; ypaBHEHHs OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

e IPOrHO3UPOBATH IPOIYKThI XUMHUYECKUX peakuui o
(dopMynaM/Ha3BaHUSIM ~ MCXOJHBIX BEUIECTB; OINPEAEATh HCXOJHBIC
BellecTBa 1o popMyJiaM/Ha3BaHUSIM MPOTYKTOB PEAKIINU;

e COCTaBJSITh YPAaBHEHHUs PEaKLU, COOTBETCTBYIOIIUX IOCIEN0BATEIbHOCTH
(«uenoukey») MpeBpalleHuil HEOPraHUYECKUX BELIECTB pa3INYHbIX KJIACCOB;

e BBIBISITH B NPOLIECCE SKCHEPUMEHTA MPU3HAKU, CBHUJIETEIBCTBYIOLIUE O
NPOTEKaHUU XUMHYECKOU PeaKIvy;

e TMPUTOTOBJIATH PACTBOPHI C ONMPEAEIEHHON MACCOBOM JOJIEN PACTBOPEHHOTO
BEILECTBA;

e ONpPENEeNsATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT U IIEJIOYEH MO
WU3MEHEHUIO OKPACKHU UHIUKATOPOB;

o TMPOBOJUTH KAUECTBEHHbIEC PEAKIUH, MOATBEPKIAIONINE HATUUYUE B BOJAHBIX
pacTBOpax BELIECTB OTAEJIBbHBIX HOHOB

e OIpPENENATh NPHUHAIEKHOCTh HEOPIaHMYECKUX BELIECTB K OJHOMY U3
U3YYEHHBIX KJIACCOB/TPYIII: METAJJIbl U HEMETaJUIbl, OKCHUJbl, OCHOBaHUS,
KHCJIOTBI, COJIN;

e COCTaBJISITh bopMyIbl BEIIECTB o ux HA3BaHUAM;
ONPENENATh BaJIEHTHOCTh U CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BELIECTBAX;

e COCTaBISATH (POPMYJIBI HEOPTAHMYECKUX COCIUHEHUN IO BAJICHTHOCTSM H
CTENEHSIM OKHMCJICHHUS JIEMEHTOB, a TAaKXKe 3apsiiaM MOHOB, YKa3aHHBIM B
Ta0JMIle pACTBOPUMOCTU KUCIIOT, OCHOBAHUM U COJIEH;

o OOBICHATH 3aKOHOMEPHOCTH M3MEHEHMsSI (U3UYECKUX U XHUMHYECKUX
CBOMCTB MPOCTHIX BEIIECTB (METANIOB M HEMETaUIOB) M MX BBICIIMX
OKCHUJIOB, 00pa30BaHHBIX AJIIEMEHTAMHU BTOPOTO U TPETHETO MEPUOOB;

e Ha3bIBaTh OOIIME XMMUYECKHE CBOWCTBA, XapaKTEPHbIE AJIsl [Py OKCHJIOB:
KHUCTIOTHBIX, OCHOBHBIX;
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e HAa3bIBAThb 061111/16 XUMHUYCCKHUEC CBOfICTBa, XapaKTCPHBIC JJIA KaXXI0Iro H3
KJIAaCCOB HCOPTAaHNYCCKUX BCHICCTB: KHUCJIOT, OCHOBaHHﬁ, COJ'ICI‘/’I;

e IIPUBOOUTH IMPUMCPHI peaKuHﬁ, MMOATBCPIKAAIOMNX XUMHUYCCKUC CBOMCTBA
HCOPTraHNYCCKHX BCIICCTB: OKCUIA0OB, KUCJIOT, OCHOBAHUM U COJ'ICﬁ;

e OIIpCACIIATL BCHICCTBO-OKHCIUTCIIb KW  BCIICCTBO-BOCCTAHOBUTCIIL B
OKHUCJIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX PCAKINAX ;

e COCTaBJISITh OKHCIHMTCILHO-BOCCTAHOBUTCILHBIN OajiaHc (I[J'I}I HN3YUYCHHBIX

peakiuii) o MPEJI0KEHHBIM cxeMaM PEaKLNiA;
MPOBOAUTH JTA0OPATOPHBIE  OMNBITHI, MOJATBEPKIAOIIUE XHUMHUYECKHUE
CBOMCTBA

e OCHOBHBIX KJIACCOB HCOPTAHNYCCKUX BCIICCTB,
Y4yeHnuk IHOJIYYHUT BO3MOKHOCTb HAYUYUTHCH:

* [IPOrHO3UPOBATh PE3YJIbTAThl BO3JECHCTBUS Pa3IMYHbIX (DAKTOPOB HA U3MEHEHHE
CKOPOCTH XMMUYECKOU PEaKLU;

* IIPOrHO3UPOBATH PE3YJIbTaThl BO3JAEHCTBUSA Pa3IMYHBIX (PAKTOPOB HA CMEIICHHUE
XUMHYECKOTO PABHOBECHSI.

* NPOTHO3MPOBATh XMMHMYECKHME CBOMCTBA BEIIECTB HAa OCHOBE HX COCTaBa H
CTPOCHHUS;

* MPOTHO3MPOBATH CIIOCOOHOCTh BEIIECTBA MPOSIBIATh OKHUCIHMTENIbHBIE WM
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEHM OKHUCIEHUS JJIEMEHTOB,
BXOASAIIUX B €ro COCTaB;
* BBIABJIATH CYIIECTBOBAHUE I'€HETUYECKOW B3aMMOCBSI3M MEXKIy BEIICCTBAMH B
pALY: IPOCTOE BEIIECTBO — OKCUJ — TMAPOKCU — COJIb;

* OPraHU30BbIBATH, IPOBOAUTH YUEHUYECKUE ITPOCKTHI M0 UCCIECIOBAHUIO CBOMCTB
BEILIECTB, UMEIOIINX BaXKHOE MPAKTUYECKOE 3HAYCHUE
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