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®denepanibHas pabouas nporpamma (manee IIporpamma) mo yyeOHOMY MpeIMETY
«Xumus» paspadorana Ha ocHoBe DPI'OC OO0, denepanbHON TPOrPAMMBI
BOCIIUTAHUS, C YUETOM paclpeIeIEHHBIX MO KJ1accaM MPOBEPSIEMbIX TPEOOBAHMH K
pesyabTraraMm ocBoeHusi OCHOBHOM 00pa3oBaTebHON MPOrpamMMbl OCHOBHOIO
oO1ero ooOpazoBaHusl.

ITosicHuTeIbLHASA 3aNUCKA

OO0wmas xapakrepucTuKa yueOHoOro npeamera « XumMmus»

Bknang ydeOHoro mpenmera «XuMus» B JOCTUKEHUE II€JI€ OCHOBHOIO
oOmrero oOpazoBaHusi 00YCJIOBJIEH BO MHOI'OM 3HAQUYEHHEM XUMHUYECKOW HAyKu B
MO3HAHWU 3aKOHOB TMPHUPOJIbI, B PAa3BUTHH MPOU3BOAMUTEIBHBIX CHJI OOIIECTBA U
CO37IaHUM HOBOM 0a3bl MaTepUaIbHOMN KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK paclpoCTpaHuja CBOE
BIIUSIHHE HA BCE 00JIACTU YEJIOBEUECKOr0 CYIIECTBOBAHHS, 3a/1ajila HOBOE BUJICHHE
MHUpa, CTajJla HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIBTYPbl, HEOOXOIUMBIM
YCJIOBHEM U3HH OOIECTBA: 3HAHNE XUMUU CITY>KHUT OCHOBOU 111 (DOPMHUPOBAHHUS
MHUPOBO33PEHUS YEJIOBEKA, €ro MPEACTaBICHU O MaTEpUAIbLHOM €IMHCTBE MHPA;
BAKHYIO  pOJIb  UrpatoT  (GOpMUPYEMbIE  XUMHUEW  NOPEACTaBICHUS O
B3aMMOIIPEBPAILCHUSIX SHEPrud U 00 HBOJIONMH BEHIECTB B  MPHUPOJIE;
COBpPEMEHHAsI XMMUS HaIpaBieHa Ha PEIICHUE TJI00aIbHBIX TPOOIEM YCTOMYUBOTO
Pa3BUTHSA YEJIOBEUECTBA — CHIPbEBOM, JHEPIETUYECKON, MUILIEBOU U DKOJIOTUYECKON
0e30macHOCTH, TPOOJIEM 3APABOOXPAHEHHUS.

B ycrmoBusix BoO3pacTalomiero 3HAYEHUST XUMUM B JKU3HH OOIIECTBa
CYLIECTBEHHO TIOBBICHJIACh POJIb XMMHUYECKOro oOpa3zoBanus. B miane
COLIMAJIM3AIIMM OHO SIBJSIETCS. OJTHUM U3 YCJIOBHM (DOPMUPOBAHUS HHTEIJIEKTA
JUYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XHMHYECKHE 3HAHUS HEOOXOIWUMBI IS
IPUOOPETEHHS OOIIEKYIBTYPHOTO YPOBHS, TIO3BOJISIFOIIETO YBEPEHHO TPYIAUTHCS B
COIIMyME€ M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOTOOOPA3HOM XKWU3HHM OOIECTBa, IS
OCO3HAHMS BAXKHOCTH PA3yMHOI'O OTHOIIEHHSI K CBOEMY 3J0POBBIO U 3J0POBBIO
JIPYTUX, K OKpY’Kawolled NpUpOHON cpene, AJIS T'PaMOTHOTO TMOBEACHUS IPHU
WCIIOJIb30BaHUN PA3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEIHEBHOM
KU3HH.

XuMHuueckoe 00pa3oBaHME B OCHOBHOW WIKOJIE ABISIETCS 0a30BBIM IO
OTHOILIGHUIO K CHCTEeME OOIIero XuMudeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEaIM3yeT MPUCYIIUE 00IIEeMY XUMHUECKOMY
00pa30BaHUIO KIIOUEBBIE IIEHHOCTH, KOTOPbIE OTPaXXKalT TOCyJdapCTBEHHbBIE,
OOIIECTBEHHBIE U UHANBUIYAJIbHBIE MOTPEOHOCTU. DTUM OIPEACNISIETCS CYIIHOCTD
oO1ielt crpareruy 00y4deHus, BOCIIUTAHUS U Pa3BUTHS 00ydarouXcsl CpeJiICTBAMU
y4eOHOTO TIpeIMeTa « XUMUS».

N3ydenune npeamera: 1) crnocoOCTBYeT peanu3alidd BO3MOXKHOCTEH IS
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caMopa3BUTUsl M  (OpMUpOBaHMS  KyJbTypbl JIMYHOCTH, €€ o0mell u
(yHKUHMOHAIBHOM IPAMOTHOCTH; 2) BHOCHUT BKJaJ B (DOPMUPOBAHKME MBIIUICHUS U
TBOPUYECKUX CHOCOOHOCTEW MOJPOCTKOB, HABBIKOB MX CAMOCTOSITENBHON yueOHOM
NEeSATENbHOCTH,  JKCIIEPUMEHTAJIbHBIX W HUCCIEN0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B TIIOBCETHEBHOW >KM3HM, TaK W B MpodecCHuOHATbHOU
NEeATENbHOCTH; 3) 3HAKOMUT €O CHenu(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBACT
OCHOBBI IIEJIOCTHOTO B3IJISiJa HA E€OUHCTBO MPUPOABI U YEJIOBEKA, SABISETCA
OTBETCTBEHHBIM ATanmoM B (OPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
MOAPOCTKOB; 4) cmocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B
HKOJIOTUYECKOE 00pa3oBaHue 00yUYaIOUTNXCS.

Ha3Bannbie HampaBieHuss B  OOyYE€HMHM XUMHHM  OOECIEYMBAIOTCS
cnenuuUKoil colepKaHUs TMpeaMeTa, KOTOpPbIM  SBISIETCS  IEJaroru4ecku
aJIalTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUU Ha OINpPEACIEHHOM dTare e€
pa3BUTHSL.

Kypc XumMum  OCHOBHOM  MIKOJBI OPUEHTUPOBAH HA  OCBOCHHE
OOy4YarOIIMMHUCS OCHOB HEOPraHWYECKOM XHMHM W HEKOTOPbIX MOHATHI U
CBEJIEHUI 00 OT/IENbHBIX 00BEKTAaX OPraHUYECKOH XUMUHU.

CrpykTypa coaepxaHusi npeaMera cpopMupoBaHa Ha OCHOBE CHUCTEMHOIO
noaxoja K ero uzyuyeHuro. ColepxaHue CKIAAbIBACTCS U3 CUCTEMBI MOHATHH O
XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHIA O XUMUYECKON pEeaKIUu.
O06e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI MO MPHUHIUIY MOCIEA0BATEIIBHOIO
pPa3BUTHUSl 3HAHMM HA OCHOBE TEOPETHMYECKUX MPEJICTABICHUN Pa3HOrO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
[lepnognueckoro 3akoHa JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa XHMHH,
Y4EHHs] O CTPOCHMM aToMa M XUMHUYECKON CBsI3W, TMpeACTaBiIeHUN 00
IEKTPOIUTHYECKON THCCOMALMU BELIECTB B pacTBOpax. TeopeTuueckue 3HaHUs
paccMaTpuBalOTCSI HAa OCHOBE OMIIMPUYECKM IOJYYEHHBIX M OCMBICICHHBIX
(bakToB, pa3BUBAIOTCA MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBITIOJHSSA
GyHKIIMN OOBSCHEHUS U MPOTHO3UPOBAHMS CBOICTB, CTPOEHHUS U BO3MOXKHOCTEH
PAKTUYECKOTIO MPUMEHEHUS U TIOJYUECHHS H3y4aeMbIX BEIIECTB.

Takasg opranuzanusi coaepXaHus Kypca CHOCOOCTBYET NPEICTaBICHUIO
XUMHAYECKOM COCTABJIAIOIIEM HAy4YHOW KapTUHBI MUpPa B JIOTHKE €€ CHUCTEMHOMU
npupoasl. Tem cambiM oOecreyuBaeTcs BO3MOXKHOCTh (OPMHUPOBAHUS Y
OoOy4YaromMxcs LEHHOCTHOTO OTHOUIEHUS K Hay4YHOMY 3HAHMIO M METOoJaM
MO3HAHUS B HaykKe. BakHO TakXe 3aMETUTh, YTO OCBOEHHUE COJEp)KAaHUS Kypca
MIPOUCXOJUT C MPUBJICYECHUEM 3HAHUW U3 PaHEE MU3YUEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «PuU3MKa. 7 KjIacey.

esu nzydeHust yaeOHOro npeamMera « XumMush)
K HampaBieHMI0O TEPBOCTENIEHHOW 3HAYMMOCTH IIPU  pealin3aluu
oOpa3oBarenbHbIX (YHKIMA mnpeamera «XHUMHS»  TPAJAUIMOHHO  OTHOCST
dbopMHpoBaHrE 3HAHWN OCHOB XMMHUYECKOW HAyKH KakK 00JIaCTU COBPEMEHHOTO
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€CTECTBO3HAHHUA, MPAKTUYECKONW JESATENbHOCTH 4YEJIOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIBTYpbI. 3ajadya MpeaMeTa COCTOMT B (hOPMHUPOBAHUU
CUCTEMBbl XMMHUYECKHUX 3HAHUW — BaXKHEUIIUX (PAKTOB, MOHATHUNA, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUM, JOCTYNHBIX OOOOLIEHUH MHPOBO33PEHUECKOTO
XapakTepa, fA3blKa HAayKH, 3HAHUM O HAy4YHBIX METOJAaX H3Y4YEHUs BEUIECTB U
XUMHUYECKUX PEaKIUi, a Takke B POPMUPOBAHUU U PA3BUTHUH YMEHUH U CIIOCOOOB
NESTEIBHOCTH, CBSI3AHHBIX C IJIAHUPOBAHHEM, HAOJIOJIEHHMEM M MPOBEICHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOJICHUEM MpaBHJl 0€30MacHOr0 OOpalleHus ¢
BEILECTBAMH B II0BCETHEBHON KU3HH.

Hapsgy ¢ sTuM nenu u3ydeHus IpeaAMeTa B IporpaMme yTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOT'O OOILErO
oOpazoBanusa. CeromgHs B 00pa3oBaHUM O0CO0O0 3HAYMMOW  MPU3HAETCS
HalpaBJI€HHOCTh OO0y4Y€HHMs Ha pa3BUTHE M  CAMOPA3BUTHE  JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Ieil KylabTypbl. OOydeHHEe YMEHUIO YUUTHCS U
IpOJ0JDKAaTh CBOE 0Opa3oBaHHME CaMOCTOSITENIBHO CTAHOBUTCS OJHOW U3
BOKHEHUIUX PYHKIIUN yUeOHBIX MTPEAMETOB.

B cBf3u ¢ »O3TMM 1IpM M3yYEHUM [peAMETa B OCHOBHOW IIKOJIE
JOMUHHUPYIOIIee 3HaUeHHE TPUOOPETH TaKhe LEIH, KaK:

dbopMHpOBaHUE WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY NPUHATHIO PEIIEHUH,
CIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

HaIpaBJIeHHOCTh 00YUYEHHUs HA CUCTEMATUYECKOE MPUOOIICHUE YYalIuXcsa K
CaMOCTOSATENILHOM MO3HABATENLHON JEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
bopMHPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieyeHue yclIOBUM, CIIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITA Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUIOB JACSITEIBHOCTH;

dbopMupoBaHre yMEHUN OOBSACHATH U OLIEHUBAThH SBIICHUS OKPYKAIOLIETO
MHpa Ha OCHOBAHUM 3HAHUM U OMBITA, OJYYEHHBIX NPU U3yUYCHUN XUMUU;

dbopmupoBaHne y OOy4aromMxcs TyMaHUCTHUYECKHX  OTHOIICHUH,
NOHUMAHUS LEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3HoOro TOBEICHUS B OBITY W TPYJIOBOM JEATENBHOCTH B IEJSIX
COXPAHEHHUs CBOETO 310POBbs U OKPYIKAIOLIEH IPUPOIHOU CPEBI;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY IpO(dUIIS U HAIpaBJIEHHOCTU AAJbHEHIIEro
oOyJeHUs.

[IpuHnMn, TOAXOAbl HW  OcoOble  oOpa3oBaTeIbHBIE  MOTPEOHOCTH
oOyuaromuxcss ¢ HOIA no mpenmvery «XuMush» T€ ke, 4TO U IPU U3YYECHUU
(bu3uKu.



MecTto yueOHOro npeamera « XuMus» B y4eOHOM ILIaHe
B coorBerctBH ¢ DPI'OC OOO «Xumus» ABIICTCI 00S3aTEIIHLHBIM
NpeaMETOM Ha YpPOBHE OCHOBHOro oOiero oOpa3zoBaHus. JlaHHas mnporpamma
npeaycMaTpuBaeT M3y4eHUE XMMHM Ha 0a30BOM ypoBHE B O00BEéME MO 2 4 B
Heqemo B 8, 9 Kitaccax.

Conepxkanue yueOHOro npeamera «XuMus»

8 KIIACC

IlepBoHaya/ibHbIe XMMUYECKUE TIOHSATHSA

IIpenmer xumuu. Posib XuMHMM B KU3HM YeJIOBEKAa. Tena M BelIECTBA.
du3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeuiecTB. lloHsiTHe O
METOJaX MO3HAHUS B XUMHUHU. XUMUS B CUCTEME HayK. YHCThIe BEIIECTBA U CMECH.
Cnoco0nI pazaeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHThl. CHMBOJIBI XUMHUUYECKUX
aeMeHTOB. [IpoCThie U CIIOKHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas (opmyna. BaJleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKkoH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOcUTEIbHAss aTOMHas Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBasi 401 XUMUYECKOTO JIEMEHTA B
COCIMHEHUU.

Pu3NUeCKUe U XUMUUYECKHUE SIBJICHUS. XUMHUUYECKas peaklus U €€ MpU3HaKH.
3aK0H COXpAaHEHHsSI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX PEaAKINil (COeIMHEHUS, PA3I0OKEHNS, 3aMEIIICHUsI, 0OOMEHA).

XUMHYECKHM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TNOCYyAOM, C
mpaBuiIaMu paboThl B J1abopatopuu U mpuéMamu oOpamieHus: ¢ J1abopaTopHbIM
o0OpyZI0OBaHWEM; W3yYCHHE W ONHCaHWuEe (PU3NYECKUX CBOWCTB 0Opa3IoB
HEOPraHUYECKUX BEIECTB; HaOmofeHue (pu3nueckux (IJIaBICHUE BOCKA, TasHUE
JbJa, paCTUPaHUE caxapa B CTYIKe, KUIIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeud, MpPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJCUCTBHE MeJa C
KHCJIOTOM) SIBIICHUM, HAOJIIOJICHUE U ONTMCAHUE TTPU3HAKOB IIPOTEKAHUSI XUMHUUECKUX
peakiuii (pasjioKeHHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau(ll) mpum HarpeBaHuu, B3aMMOJEHCTBUE
xkene3a ¢ pactBopom conu Menu(Il)); nzyuenue crnocoboB pazaeneHus cMmecen (c
MTOMOIIIBIO MarHuTa, bunbTpOBaHUE, BBI[IApUBAHUE, JTUCTUIUISLIAS,
xpomartorpadus), MNPOBEACHUE OYUCTKA TIOBApPEHHOW COJHU; HAOII0/IeHne W
OMMCaHUE Pe3yJIbTATOB MIPOBEACHUS OIbITA, UILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS
MacCChI; CO3/IaHUE MOJEICH MOIEKYJI (I1apOCTEPKHEBBIX).

Baxkueiiuue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kucimopos — 3€eMEHT U MpoCcToe
BelecTBo. Haxoknenuwe kucimopoza B MpUpoOJE, (PU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue kucinopoga. CrocoObl
MOJIyYeHHUs] KHUCTopoja B JabopaTopuud U mpombilnuieHHocTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — alIoTponHast MOAU(PUKALINS KUCIOPOIa.

TernoBo#t h(dEeKT XUMHUECKOW peakIuu, TEPMOXMUMHUYECKUE YpPaBHEHHSI,
DK30- U SHJOTEPMHUUYECKUE PEaKIMU. TOIIMBO: yrojab U METaH. 3arpsi3HEHUE
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BO3/lyXa, YCUJICHUE NapHUKOBOTrO 3P (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — asnemeHT M mpocrtoe BemecTBo. HaxokaeHue Bomopona B
npupoae, GU3MYECKMEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4deHus. Kuciorsl u comnmu.

KomuuectBo BemectBa. Monb. MonsipHass macca. 3akoH ABorafipo.
Mounsipablii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPABHEHUSIM.

@dusnueckne CcBOWCTBA BoAbl. Boma kak pactBoputenb. PacTBOpbI.
HaceollieHHble U HEHACKIIIEHHBIE PacTBOPLI. Pacmeopumocms eewecms 6 ode. 1
MaccoBas 10J14 BEIIECTBA B paCTBOpPE. XMMUUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMUSI.
Ponb pacTBOpOB B mpuUpoOJE M B KU3HHU YeI0BeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HEeHUE NPUPOAHBIX BOoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJL.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJOB:  coieoOpa3ytonue (OCHOBHBIE, KHUCIOTHbIe, amMQOTEepHbIE) U
HecolieoOpasyromre. HomeHknaTypa okcuioB (MEeXIyHapoaHas U TPUBHAJIbHAS).
Pu3nuecKue U XUMUUYECKUE CBOMCTBA OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Krnaccudukaruss ocHOBaHUN: MIENOYM W HEPACTBOPUMBIC
ocHoBaHudA. HoMeHknaTypa OCHOBaHM (MEXIyHapoJHass M TpUBHUAIbHAsA).
Ou3nYECcKre U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lomyueHne ocCHOBaHMI.

Kucnotsr. Knaccudukanus KHUCJIOT. Howmenknarypa KHUCJIOT
(MexayHapoHas U TpuBHabHasA). PU3HMUECKUE U XMMHUYECKHUE CBOMCTBA KHUCIIOT.
Psan aktuBHocTH MetaiuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Howmenknatypa conedt  (MeXIyHapoaHass W TpUBUAIbHAs).
PU3UYECKUE U XUMUYECKUE CBOMCTBA coJiel. [lomydenue coent.

['eneTnueckas CBsA3b MEXKy KJIaCCaMU HEOPTaHUYECKUX COCIUHECHUN.

XUMHUYECKHM JKCHEPUMEHT: KA4YECTBEHHOE OIPEICIICHUE COAEPKAHUS
KHCJIOPO/Ia B BO3JAyXE; IMOJy4YeHHE, COOMpaHHe, paclOo3HABAHUE U HU3YUYCHHE
CBOMCTB KHCJIOpPOJa; HAOJIOJCHUE B3aUMOJICUCTBUSA BEIIECTB C KHUCIOPOJIOM H
YCJIOBUSI BO3HUKHOBEHHUSI M MpEKpalleHus ropeHust (moxkapa); 03HAKOMIICHHE C
oOpa3llaMd OKCHUJIOB M OIIMCAaHME UX CBOWCTB; TOJIydeHUE, CcoOUpaHue,
pacrio3HaBaHME€ W M3Y4YEHHE CBOWCTB BOJIOpoja (TOpEHHE); B3aUMOJEHCTBHUE
Bojoposia ¢ okcuaoMm menu(Il) (Bo3MOXKHO HCIIOIB30BaHUE BHUACOMATEPHUANIOB);
HaOdro/IeHne  OoOpaslloB  BEIIECTB  KOJIMYECTBOM |  MOJb; HCCIEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUs  BEIIECTB C  Pa3JIMYHOW  PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCCOBOW [OJIEU PACTBOPEHHOIO
BEIIIECTBA; B3aUMOJICHCTBHE BOJbI C MeTallaMU (HAaTpUEM U  KaJIbIIEM)
(BO3MOXXHO HMCIOJIb30BAaHUE BUICOMATEPHUAJIOB); OIMpPEAEIICHUE PACTBOPOB KUCIIOT
U TIEJI0YeH ¢ MOMOIIbI0 MHIUKATOPOB; MCCIIEIOBaHNE 00pa3IlOB HEOPTAHHMUECKUX
BEIIECTB PA3IMYHBIX KJIACCOB; HAOJIO/ICHUE U3MEHEHHS OKPACKH WHIUKATOPOB B
pacTBOpax KHCJIOT M Ieliouel; u3ydyeHue B3aumojenctBus okcuaa menu(Il) c
pPacTBOPOM CEPHOM KHCIIOTHI, KHCJIOT C METAJUIAMH, PEAKIUN HEUTPAIU3ALUU;
MOJy4Y€HUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJHOTO METajula APYTrUM W3
pacTBOpa COJM; PEIICHUE KCIEPUMEHTAIBHBIX 33Ja4 1o TeMe «BaxkHeunmue

1 KypcuBom 0603HaueH y4eOHBIH MaTepral, KOTOPBI H3ydaeTcs, HO He BEIHOCHTCS HA MIPOMEKYTOUHYIO U UTOTOBYIO
aTTeCTaluIo.



KJIACChI HEOPTAHUYECKUX COEAUHEHUID.

Iepuoauueckui 3aKO0H | Ilepuoauueckas cucreMa
xumuyeckux JjgementoB JI. WM. MengeneeBa. CrTpoeHne aToMoOB.
Xumnueckasi CBsi3b. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKK KiIacCUPUKAIMN XUMUYECKUX 3JIeMEHTOB. [loHsTHe O
IpYIIAax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMENBHBIE METAJIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEpHbIE OKCH/IBI
U TUAPOKCUJIBI.

Ilepnognueckuil 3axoH. Ilepmoandeckas cucTeMa XHUMHUYECKHX DJIEMEHTOB
J. W. MenneneeBa. KoporkonepuoaHas W JJIuHHONEpUoAHas  (OpMbI
ITepuognueckoit cucrembl XUMHU4eCKUX 3eMeHTOB [, 1. MenneneeBa. [lepronasl
U rpynnbel. @U3NYECKUA CMBICH MOPSAKOBOIO HOMEpA, HOMEpPOB MEPHOJA H
IPYIIIBI DJIEMEHTA.

Crpoenne artomoB. CocraB aTroMHbIX saep. M30Tombl.  DNEKTPOHBI.
CrpoeHue 2JIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMMHUYECKUX 3JIEMEHTOB
[Iepunonnueckoii cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noyioxkeHuro B Ileprnonnueckoi cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METaJUNIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAM U IEpUOJaM. 3HAUYECHUE
[lepnognueckoro 3akoHa u [lepuoandeckor CHCTEMbI XUMUYECKUX JJIEMEHTOB IS
pa3BUTHUS HayKu U NpakTuku. [{. 1. MenaeneeB — yu€HbIi U TpakIaHUH.

Xumuueckas cBs3b. KoBasieHTHast (NOJIsIpHAass W HEMOJISIpHAsA) CBA3b.
DJIEKTPOOTPULIATEIBHOCTh XUMAYECKUX 2JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucineHusi.  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEAKLIHH.
[Iponiecchbl OKuCIEHN U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUM SKCIEPUMEHT: H3y4YeHHE OOpa3lOB BEIIECTB METAUIOB U
HEMETAJJIOB; B3aMMOJCHCTBUE THUJAPOKCHAA LHMHKA C pPACTBOPAMHU KHUCIOT H
HIEJI0YEH; IMPOBEICHUE OIbITOB, WJUIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3JI0KEHHUS, COCAMHEHUS).

MexnpeaMeTHbIe CBSI3H

Peanuszanuss MeXNpeaIMETHBIX CBS3€M NPU HW3YyYEHUM XUMHUHM B 8 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX EeCTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U MOHITUH, SBISIOMIUXCSA CUCTEMHBIMU JUJISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1ue ecTecTBEeHHO-HAay4HbIE MOHATHUS: HAYyYHbIN (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHallu3, CHHTE3, KiIacCU(pUKalusi, NEepUOJAUYHOCTb, HAOIIOJECHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duznka: marepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU[,
W30TOIIBI, PAaAUOAKTUBHOCTb, MOJIEKYJA, IEKTPUUYECKUM 3apsjl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILIECTBA, Ia3, (PU3NYECKUE BETUUYUHBI, €IUHUIIbI
U3MEPEHUS, KOCMOC, IIJIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: dorocunres, npixanue, oruocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHbIE MOPOIbI,
MIOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.
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9 KIIACC

BemecTBo U xXuMH4ecKasi peakuus

Ilepnognueckuit 3akoH. Ilepmoguyeckas cucremMa XMMUYECKUX JJIEMEHTOB
J. U. MenneneeBa. CtpoeHrne artoMoOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB
XUMHAYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOAO0B, KaIHs, KaJbLH U UX COCTUHEHUN
B COOTBETCTBHUM C TIOJIOKEHHEM DJJIEMEHTOB B Illepumoandeckoil cucreme W
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUAbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJIa XUMHUYECKOU CBA3U.

Knaccuduxanus U HOMEHKJIaTypa HEOPraHU4ECKUX BEILECTB
(MexayHapoaHas U TpUBUAIbHAS ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K pPa3iWyHbIM KJaccaM HEOPraHMYEeCKUX COCIUHEHUMN, TEeHETHYeCKas CBS3b
HEOPraHUYECKHUX BEILIECTB.

Knaccudukanusd XUMHUYECKUMX pEakUWid MO pa3IuyHbIM IpH3HaKam (110
YHUCIIy M COCTaBY YYacCTBYIOLIMX B PEAKLMH BELIECTB, IO TEIIOBOMY 3P (EKTy, MO
WU3MEHEHUIO CTENEHEN OKHMCIEHUS XMMHYECKUX 3JIEMEHTOB, M0 O0OpAaTUMOCTH, I10
YYACTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuuecko peakuuu. IloHarue o6 oOpaTHUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakuusiX. [IoHsITHe 0 TOMOTreHHbIX U TeTepPOreHHBIX
peakuusax. [louamue o Xxumuyeckom pagHosecuu. Dakmopwl, erUAIOWUE HA
CKOpPOCMb XUMUYECKOU Peakyuu U NOA0HCEHUE XUMULECKO20 PABHOBECUSL.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKIUM,  JJIEKTPOHHBIA  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHOM ~ PEaKLUU. CocraBieHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPOJIMTUYECKOMN JACCOLIUALIH. DIEKTPOIUTHI 151
HEINEKTponuThl. KaruoHsl, aHWMOHBL. MexaHW3M JIHCCOLMAIMU BELIECTB C
pPa3IMYHBIMHA BUJAMHU XHMHYEeCKOM cBs3U. CreneHp aucconnanuu. CuiibHBIE U
cJ1a0bIe 3JIEKTPOJIUTHI.

Peakuiun wmoHHOTO OOMEHA. VYCJIOBHUS MNPOTEKAHUS pEeaKIuid HOHHOIO
oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHbIE YpaBHEeHUs peakiuii. CBoWCTBa KUCIIOT,
OCHOBAaHMM M CcOJied B CBETe MNPEJACTABICHUNA 00  DIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHbIe peakiini Ha MOHBL. [loHamue o eudponuse conell.

XHUMHUYECKUM IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJIETSIMH KPHCTAJUIMYECKUX
pemETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMmeTawioB (Tpadura u
anMasa), CIOXHBIX BENIECTB (XJIOpUJA HATPHUA); HCCIECIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHWMHUYECKOM peakuud OT BO3JACHCTBUS pPA3IUYHBIX (HAKTOPOB;
MCCIIEIOBAHNUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA JUCCOLUALINN
KHCJIOT, IIeJoYeld M cojedl (BO3MOXHO HCIOJIb30BAHHE BHUIEOMATEPUATIOB);
IIPOBEJICHUE OIBITOB, MJUTKOCTPUPYIOIIUX IPU3HAKA NPOTEKaHUs PEaKLIU HOHHOTO
oOMmeHa (0Opa3oBaHHME OCAJKa, BBIJIEJICHUE Ta3a, O0Opa30BaHHE BOJIbI); OMBITOB,
WUTIOCTPUPYIOIIUX HPUMEPBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAMA



(ropeHue, peaklMH pa3yIoKEeHHs, COEIUHEHN); PACIIO3HABAHNE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBIO KAUECTBEHHBIX pEaKIMid Ha HOHBI; PpEIICHUE
AKCTIEPUMEHTAIIbHBIX 3a]1a4.

HemeTasibl 1 MX coeIMHEHUS

OO6miast xapakTepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne u (PU3NMYECKUE CBONCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XHMHUYECKHME CBOMCTBa Ha TMpuUMepe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, IIeno4amu). XJIIOpPOBOAOPO/I.
ConsiHasi KuCIOTa, XMMUYECKHE CBOMCTBA, MOJYy4YEHUE, NPUMEHEHHe. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HA OPraHu3M 4YejoBeKa. BakHeillune XJIOpUAbl U HX
HaxX0XJICHUE B IPUPO/IE.

O6mast xapaktepuctuka 3JeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crtpoenue U pu3NYeCKue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnorpornHble MOAUGUKAIINN KACIOPOAA M Cepbl. XUMUYECKUE CBOWMCTBA CEPHI.
CepoBonopo/, cTpoeHue, (GU3nYecKre U XuMudeckue cBorcTBa. OKCUIBI Cephl KakK
NPEACTaBUTENIN KUCIOTHBIX OKcuAoB. CepHas Kuciora, (QuU3nyeckue H
XUMHUYECKUE CBOMCTBa (0oOIIuMe Kak TpeACTaBUTENS Kjiacca KUCIOT |
cnenuduyeckre). XUMUYECKUE PEaKIMH, JIeKalie B OCHOBE MPOMBIIIJIEHHOTO
crocoba mnonydeHust cepHoil kuciaoTbl. [lpumenenue. Coiu CEpHOW KHCIOTHI,
KaueCTBEHHAsl peakuus Ha cyib(par-uoH. HaxoxaeHue cepbl U €€ COeIMHEHHI B
npupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKaloLIed Cpelpl COCIUHEHUSIMU CEpBI
(KUCJIOTHBIE JIOKIIM, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

OO6mast xapaktepuctuka 3meMeHTOoB VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3oT, pacmpocTpaHeHHe B MpUpoe, PU3NUECKHE M XMMHUYECKUE CBOWCTBA.
KpyroBoport azora B mpupoe. AMMHUax, ero (pu3nueckue 1 XMMHUYECKre CBOICTBA,
noiyyeHue u npumeHenue. Coild aMMOHHUS, UX (PU3HYECKUE U XUMHUYECKUE
CBOICTBA, NnpumeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THas
KHCJIOTa, €€ ToyiyuyeHue, (u3nueckue U XUMHUYECKHE CBOMCTBa (00IIME Kak
IpeACTaBUTEN Kiacca KUCIOT U crneuuduyeckue). Mcnonb3oBaHue HUTPATOB U
CoJIe aMMOHMS B KaUe€CTBE MUHEPAJIbHBIX YI00peHHi. XMMUYECKOE 3arps3HECHUE
OKpYyXalolel cpeabl COCAMHEHHSIMU a30Ta (KUCIOTHBIE MOXKAM, 3arpsi3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, ammorpornHble Momudukaruu  pocdopa, Puznueckue u
xumudeckue cpoiictBa. Okcun docdopa(V) u pocdopnas kucnora, puznyeckue u
XUMUYECKHUE CBOWCTBa, moiydeHue. lcnonb3oBanue docharoB B KadecTBe
MUHEPATbHBIX YI0OpEHUH.

OO6mrast xapakTepucTuka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHS.

VYrnepon, amioTpornHble MOAUM(HUKALMHU, PACIPOCTPAHEHHE B IPHUPOJIE,
dbuznyeckrue M XuUMHUUYECKue cBoiMcTBa. Ancop6Ouusa. KpyroBopor yriaepona B
npupojie. Okcuapl yriaepoja, ux GU3nYecKrue U XUMHUYECKUE CBOMCTBA, JEHCTBUE
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Ha >KMBBIE OpPraHU3MbI, MOJYYEHUE W MPUMEHEHHE. DKOJOTUYECKUE MPOOIEMBI,
cBs3aHHble C okcugoMm yraepona(lV); rumoreza 1100adbHOrO MOTEIJICHUS
KJIUMaTa; MapHUKOBBIN 3 PeKkT. YronapHas KUcIoTa U €€ colid, ux (puznueckue u
XUMHUYECKHE CBOMCTBA, MOJy4YeHHUE W NpuMeHeHue. KauecTBeHHass peakius Ha
kapOoHatnonbl.  Mcrnonb3oBanue  kapOoOHAaTOB B OBITY,  MEAMIIMHE,
MPOMBIIIVIEHHOCTHU U CEJIbCKOM XO035HCTBE.

[lepBoHavanbHble TOHSATHS 00  OpPraHMYECKUX  BEIIeCTBaX  Kak
O COCNMHEHMsIX yriepoja (MeTaH, 3TaH, ITHICH, alleTWICH, ATaHOJ, TIHUIICPUH,
yKCyCHasi Kuciora). Mx cocmaé u xumuyeckoe cmpoenue. llonsatne o
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKUpax, Oeikax, yrjieBoJax — U HUX pPOJIH B
XKU3HHU 4YeloBeKa. MamepuanbHoe eOuHCmeo Op2aHUYecKux U HeopeaHuyecKux
CcOeOUuHeHU.

KpemHuuii, ero @usnueckue U XHWMHUYECKHE CBOMCTBA, MOJYyYE€HHUE U
npuMenenue. CoeauHeHus KpemHusi B mpupoje. OOmue mnpeacTaBieHus 00
okcusie kpeMHusi(IV) u kpemHueBoil kuciote. CUIMKAThl, UX HCIOJIb30BAaHHUE B
ObITY, MEIMIIMHE, TIPOMBIIUIEHHOCTH. BaowcHetiwiue cmpoumeibHvle MAmMepuabl:
Kepamuka, Cmekao, yemenm, Oemon, oicene3obemon. Illpobremvl 6Ge3onacroco
UCNONIL30BAHUSL CPOUMETbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHYECKUH SKCTIEPUMEHT: U3yueHHEe 00pa3IioB HEOPTaHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEACHUE KAaU€CTBEHHBIX PEAaKIUi HA XJIOPUIUOHBI
¥ HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaKaronue (HU3NIECKUe U
XUMHUYECKUE CBOWMCTBA TAJIOTEHOB M UX COCAMHEHUN (BO3MOKHO HMCIOJIb30BAHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOOpa3laMu XJOpHUIOB (TajJOT€HUIOB);
O3HAaKOMJIEHME C oOpa3uamMud cepbl U €€  COeAUHEHUSIMU  (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEpUaAIOB); HAOIIOJEHHE Tpollecca O0yTiMBaHuUs caxapa
NoJi JEHCTBUEM KOHIICHTPUPOBAHHOM CEPHON KHUCIOTHI; M3YYEHUE XMMHYECKUX
CBOICTB pa30aBiIECHHOM CEpHOI KUCIIOTHI, MPOBEJICHNE KAUeCTBEHHOW peakluy Ha
cyibdar-uoH u HaONMOJIeHHEe TpU3HAaKa e€ TMPOTEKAHUS, O3HAKOMIICHHE C
dbusnueckumMu cBOMcTBaMM a3ota, (ochopa u uX coeguHEeHUN (BO3MOKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX HW  (OCHOPHBIX
yaoOpeHuil; monaydeHue, coOupaHue, paclo3HaBaHWE W M3YYCHHE CBOWCTB
aMMUaKa; MpOBE/IEHNE Ka4eCTBEHHBIX PEaKkiii Ha WOH aMMOHUsS U (ocharnon n
M3YUCHHE TMPU3HAKOB UX IMPOTEKAHUS, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOU
a30THOM KHCIOTBI C MEJbI0 (BO3MOXXHO MCIOJb30BAHUE BHJIEOMATEPHAIIOB);
U3YYEHUE MOJelel KPUCTAUIMYECKUX pEelETOK anMasa, rpadura, (QysuiepeHa;
O3HAKOMJIEHME  C  MPOIECCOM  aacopOUMU  PACTBOPEHHBIX BEIIIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTHBOrasa; mojiydeHue, coOupaHue,
pacno3HaBaHWe€ M  M3yYE€HHE CBOMCTB  YIJIEKHCIOrO Tras3a; [pOBEACHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT- W CHJIMKAT- MOHbI U U3yUYEHUE MPU3HAKOB
UX TMPOTEKAHHUS;, O3HAKOMIICHHE C MPOAYKIUEH CHIMKATHOW MPOMBIIUICHHOCTH;
pelieHre SKCIEepUMEHTANbHBIX 3a/ad 1o Teme «BaxHeiline HeMeTamibl U UX
COCIMHEHUSD.
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MeTtajuibl 4 X COCAUHEHMSI

OOmiasi XapakTepucTUKa XHUMHYECKUX DJJIEMEHTOB — METAUIOB  Ha
OCHOBAHUU X MOJOXKEHHS B [lepmoguueckoil cucreMe XHMHUYECKUX DSIJIEMEHTOB
. . MenneneeBa u ctpoeHust atomMoB. CTpoeHHE MeETaioB. MeTamnyeckas
CBSI3b U METAUIMYECKAS KPUCTAUIMYECKAS PEUIETKA. DICKTPOXUMHYECKUN Ppsif
HanpspKeHU MeTaioB. U3nyeckrue U XMMUYECKHE CBOWMCTBa MeTaiioB. O0iue
criocoObl TosyueHusi metauioB. [loHSITHE O KOPpO3UHM METAIOB, OCHOBHBIC
CcrocoObl 3amUThl MX OT Koppo3uu. CrnaBbl (CTajlb, YyTyH, TIOPATIOMUHUMN,
OpoH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTaIbl: TOJIOXKEHNUE B [leproanyeckoi cucTeEMEe XUMHUUYECKUX
sanemeHToB JI. 1. MeHaeneeBa; CTpOo€HHE MX aTOMOB; HAXOXJICHUE B IPHUPOJIE.
du3nuecKkre U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbI U
TUOPOKCUABl HaTpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB M HUX
COEIMHECHUM.

[Ilenoyno3emenbHble  METAJUIBI MarHuii HW  KaJblUM:  MOJOXKEHUE
B llepnonnueckont cucreme xumudeckux dineMeHToB 1. . Menaeneesa; cTpoeHue
MX aTOMOB; HaXOX/JICHUE B npupojic. Duznueckne u XMuMUYECKUE CBOMCTBA MAarHMs
U Kanblus. Baxueiinve coeluHEHUs Kaiblusa (OKCUZA, TUIPOKCHI, COJIH).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AmoMuHuii:  monoxkeHue B Ileproandeckoll CUCTEME  XHUMHYECKUX
anemenTtoB JI. . MeHneneeBa; CTpoe€HHE aToMa; HAXOXKICHHUE B MPHUPOIE.
duznyeckre u XMMUYECKHE CBOMCTBA almtOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCHUA AITFOMUHMUS.

Keneszo: nonoxenne B [lepruoanyeckor CUCTEME XHUMHUYECKUX 3JIEMEHTOB
. W. MenaeneeBa; CTpoeHHE aToma; HaxXOxJeHue B npupone. dusznueckue u
XHMHUYECKHEe CcBoMcTBa »xene3a. OKcuabl, Tuapokcuabl U coiu kene3a(ll) u
xenesa(Ill), ux cocra, cBOMCTBA U MOTYUYEHHUE.

XHUMHUYECKUI SKCHEPUMEHT: O3HAKOMJIEHHE C 00pas3laMud METAJUIOB U
CIUIaBOB, MX (PU3NUYECKUMHU CBOWCTBAMHU;, H3YUYECHHE PE3YJbTaTOB KOPPO3UU
METAJUIOB  (BO3MOXKHO  HCMOJIb30BAHUE  BUJCOMATEPHUATIOB), OCOOECHHOCTEU
B3aMMOJICHCTBUSI OKCUJA KaJbIMd U HATPUsl ¢ BOJAOU (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPUAIIOB); HCCJIEJOBAaHUE CBOMCTB KECTKOM BOBI, Mpoliecca TOPEHUs
JKeJeza B KUCIopoje (BO3MOXKHO HCMOJb30BAHUE BHICOMATEPHAIIOB); MPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX pPEAKIMNA Ha HOHBI (MarHus, KaJlblMs, aJTIOMHUHHUS,
nuHka, xenesa(ll) u xeneza(lll), meau(Il)); HaGmroneHe U omKMcaHKE MPOIIECCOB
OKpalllMBaHUs TUIAMEHU HWOHAMHU HATpHs, Kajdus W Kaiblusd (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHUAIOB); HCCieloBaHUEe aM(pOTEPHBIX CBOWCTB
TUAPOKCHAA AIOMUHUS M TUIPOKCUIA LMHKA; PELICHUE 3KCHEPUMEHTAJIbHBIX
3a7a4 no teMe «BaxxHeunmme MeTauibl U UX COCAUHECHUS.

XHMHA H OKpPY:KaK0LIasa cpeaa

Hogble matepuainsl 1 TexHonoruu. BeuecTsa u MaTepruaibl B IOBCEAHEBHOU
JKU3HU 4YEJIOBEKa. XHUMHUS M 3JI0pOBbE. be30macHoe HMCMOJb30BAHUE BELIECTB U
XUMHUUYECKUX peakiui B ObITy. I[lepBas moMoIs nmpu XUMHUYECKHX O0XKOTrax
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1 oTpaBieHUsIX. OCHOBBI 3KOJIOTHYECKOW TPaMOTHOCTH. XUMUYECKOE 3arps3HCHUE
OKpy»Karolen cpeabl (peaesibHast JonyctuMasi KoHueHtpaius semectB — [1/]K).
Posp XxumMuu B pelieHun 3K0JIOrHYECKUX MPoOIIeM.

[IpupoHbIe UCTOYHUKH YTIEBOAOPOJOB (Yyrojb, MPUPOIHBINA Ta3, HEDTH),
MPOIYKTHI UX TIEPEPAOOTKH, UX POJIH B OBITY U MMPOMBIIIIICHHOCTH.

XUMHYECKUI OSKCIEPUMEHT: H3yueHHWEe oO0pas3loB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJIIOB, MOJUMEPHbBIE MATEPHUAIIbI).

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXINpeaIMETHBIX CBS3€M NMpPU W3YyYEHUM XUMHUHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHITUH, SBISIOMIUXCSA CUCTEMHBIMU U1l OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAy4YHbIN (akT, THUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiacCUpUKAIMsI, TEPUOIUIHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, NapHUKOBBIN
3 PeKT, TEXHOIOT U, MAaTEPUAIIBI.

®dusuka: Marepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIBI, PaJUOAKTUBHOCTb, MOJICKYJa, JJIEKTPUUYECKUU 3apsij, MNPOBOIHUKH,
MOJIYTIPOBOJHUKH, JUAJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIUYECKas
peméTKa, CriiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, asixanue, O6uochepa, 3KocUCTEMA, MUHEPATBLHbBIE
yAOOpeHHsl, MHKPOIJIEMEHThI, MAaKpPOJJIEMEHTHI, IHUTATEIbHbIE  BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE TOPOABI, IOJIE3HBIC
HCKOMAaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

Ilnanupyemble pe3yabTaThl OCBOEHHSI YUeOHOI0 npeaMera « XUMHUS» HA
YPOBHE OCHOBHOI0 0011ero 00pa3oBaHus

WN3ydyeHne XMMHMM B OCHOBHOM IIKOJIE HANpPAaBJIEHO HA JOCTHXXEHUE
OO0y4aIOUMHUCS JTUYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX pEe3yIbTaTOB
OCBOEHHSI YYEOHOIO ITpEeAMETA.

JInyHOCTHBIE pe3yJIbTAThI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHMs JOCTUTAIOTCS B XOJe OOy4YeHHS XMMHHM B €IWHCTBE Y4YeOHOH u
BOCIIUTATENbHON AesiTenbHOCTH OpraHu3aluuu B COOTBETCTBUU C TPAIULMOHHBIMU
POCCHUHCKAMHU COIMOKYJIBTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
OPUHATBIMA B OOILIECTBE MpaBUJIAaMU W HOPMamMu MOBEAEHUS U CIOCOOCTBYIOT
polieccaM CaMONO3HAHUS, CAMOPA3BUTHS U COLTMATIM3ALMU O0YHAIOIINXCS.

JIn4HOCTHBIE pe3ynbTaThl OTpPa)XaroT CPOPMUPOBAHHOCTH, B TOM YHCIIE B
YaCTH:

IIaTpuoTH4ecKkoro BOCHUTAHUS

1) 1LEHHOCTHOrO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, MOHUMAHUS 3HAYEHHUS] XMUMHYECKOU

13



HAayKd B >KM3HM COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOMU
uHpopMaleli O TEpPeAOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM W
OTEUECTBEHHOW XMMUM, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE
MHUpa 1 00IIEeCTBa;

I'pa:xknanckoro BocnuTaHust

2) mpeAcTaBiICHUS O COLUAIBHBIX HOPMAax M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
JEATeIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JEATENbHOCTH MpU
BBITIOJTHEHWU Y4YeOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOllecC€ OTOM y4eOHOM NeATeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBO€ TIOBEJECHHWE M TMIOCTYINKM CBOHMX TOBAapHILEH C MO3ULIUHU
HPABCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHMS TIOCJIEICTBUN MTOCTYNKOB;

IleHHOCTH HAYYHOTO MO3HAHMS

3) MUPOBO33PEHUECKUX TMPEJCTABICHUN O BEIIECTBE M XUMHUYECKOU
peaKkiluu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKu U
COCTaBJSIIOIINX OCHOBY JJii MOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHUPA;
NpEeACTaBICHUM 00 OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHUS  MPHUPOJIBI,
B3aMMOCBS3SIX YEJIOBEKAa C MPUPOJIHON CPENoi, O POJIM XMMUU B TO3HAHUU ITHUX
3aKOHOMEPHOCTEM;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIECHHBIX HA MOJYYECHUE HOBBIX 3HAHUM
M0 XUMUU, HEOOXOIUMBIX JIJIsl OOBSICHEHUSI HAOJII01aEMBIX MPOIECCOB U SIBJICHHUI;

5) mo3HaBarenbHON, MHGHOPMAIIMOHHON U YHMTATENbCKOW KYJIbTYpbhI, B TOM
YHCJIC HABBIKOB CAMOCTOSITEIIBHOW pabOThl ¢ YYECOHBIMU TEKCTaMH, CIIPABOYHOU
JUTEPATYPON, JOCTYMHBIMU TEXHUUYECKHUMH CpEeACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTEepeca K OOy4YEHUIO U MO3HAHUIO, JT0003HATEIHLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  caMoOOpa30oBaHWIO, MPOEKTHOM U  HUCCIEI0BaTEIbCKON
JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAmpaBICHHOCTU U YPOBHS OOyYE€HUS B
JaJIbHCHIILIEM;

@®opMHUPOBAHUSA KYJIbTYPbI 310POBbS

7) OCO3HaHMS IICHHOCTH >XM3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbIM 00pa3 KU3HU, OCO3HAHUS MOCIEJICTBUA U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOroJsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOAMMOCTH COOJNIOJIEHUs TpaBui O€30MaCHOCTH MpuU  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PeaIbHON KU3HU;

TpyaoBoro BocnuraHus

8) mHTEepeca K MPaKTUIECKOMY M3yUYEHHUIO Mpodeccuii U Tpyaa pa3IudHOro
poJa, yBaXEHUE K TPYAy U pe3yJibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TMPEJAMETHBIX 3HAHWWA MO0 XWMHH, OCO3HAHHOTO BBIOOpA
WHJMBUAYAJILHOW TPACKTOPUHU MPOJOAKEHUS 00pa30BaHUs C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN;
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YCHEMHON Npo(heCCHOHATBHON AEATENBHOCTH U PAa3BUTHSI HEOOXOJUMBIX YMEHHIA;
TOTOBHOCTH aJaITUPOBATHCS B PO(HECCUOHATILHOM Cpeie;

IKOJIOTrHYEeCKOr0 BOCIIMTAHUS

9) 9KOJOTHMYECKH LIEECO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyUIECTBOBAHUS, MOHUMAHUS IEHHOCTH 30POBOr0 U
Oe3omacHOro oOpa3a »HW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY
(bu3HYEeCKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIOJEHUS
npaBui 0€30MaCHOTO MOBEIEHUS MTPU pabOTE C BEUIECTBAMU, a TAKKE B CUTYyalUsX,
YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/IEH;

10) cmocoOHOCTH MPUMEHSTH 3HAHUS, MOTy4YyaeMble MPU U3YUYECHUU XUMHH,
JUISL pELLICHUS 3a7]a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPEOil, MOBBIICHHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IyTel UX PeLIeHUs TOCPEICTBOM METO/10B XUMUU;

11) SKOJIOrMYECKOro MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COLMAIBHOMN ITPAKTHUKE.

MeTanpeaMeTHble pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMupOBaHUS MHPOBO33PEHUS OOILIEHAYYHBIE TIOHATUSA (3aKOH, TEOpHUS,
OPUHIMI, TUOO0Te3a, (PakT, cucTema, MPOLEecC, 3KCIEPUMEHT M Jp.), KOTOphIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYyYHBIX YUYEOHBIX NpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUM U3 ATUX MNPeaAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU
HAy4YHOM KapTUHE MHUPA, U YHUBEpCAJIbHbIE YueOHbIe JeHCTBUA (IIO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpble obecneunBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO Y4eOHOM
NEATEINBHOCTH.

MetanpeameTHble pe3yabTaTbl OCBOCHUS 00pa30BaTEIbHON MPOrpPaMMBbI O
XUMHUH OTPAXArOT OBJIAJICHUE YHUBEPCAIBHBIMU ITI03HABATEIbHBIMU JIEUCTBUSIMU, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AHCTBUAMHU

1) yMeHreM UCoJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHHAS TP OCBOCHHUH
3HAHMI: PACKPBIBaTh CMBICI XUMHUYECKUX MOHATHHA (BBIIEIATH UX XapaKTEpHbIE
NPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU HOHSITHSMH), KUCIOJIb30BaTh
MNOHATHUS 111 OOBSICHEHUSI OTJEIbHBIX (PAKTOB U SIBJIICHUI; BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XMMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU HW3YUYEHUS;
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTHUBHBIC, I€TyKTUBHbBIC, 10 AHAJIOTUN);
JIeNaTh BBIBOJIBI U 3aKJIFOUYCHHUS;

2) yMEHHMEM NPHUMEHATHh B IPOLECCE IMO3HAHUS MOHATUS (NPEAMETHBIE U
MeTanpeIMETHbIE), CAUMBOJIUYECKHE (3HAKOBbIE) MOJIEININ, UCIIOJIb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUU MOJICJIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAaK (CHMBOJ D3JE€MEHTa), XuUMudeckas ¢GopMylia U YypaBHEHHE
XUMHUYECKON peaklMM — MpU PElIeHUU Y4eOHO-I03HABATEIbHBIX 3a/ay; ¢ yU4ETOM
TUX MOJIEIBHBIX MPEACTABICHUI BBISBIATh U XapaKT€pPU30BATh CYIECTBEHHBIE
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NPU3HAKK U3YYaEMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIHIA;
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPHUYMHHO-CICACTBEHHBIE CBSI3M |
NPOTUBOPEUHS B M3y4aeMbIX IpOIEccax M SBICHUSX; MpenaraTb KPUTEPUH IS
BBISIBJICHHUS STUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUH; CAMOCTOSTENILHO BBIOMPATH
croco0 penieHus: y4yeOHOU 3aaun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHUS,
BbIOMpATh HauOolsiee MOAXOAAIMMA € Y4ETOM CaMOCTOSITENIbHO BbIJCJIEHHBIX
KPUTEPUEB);

Ba3oBbIMH Hcc/1e10BaTEILCKHMH AeHCTBUSIMHU

3) yMeHHEeM WHCHOJb30BaTh IOCTABJICHHBIE BONPOCHI B  KadecTBe
WHCTPYMEHTA TIO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI g (OPMHUPOBAHUSA
TUIIOTE3bI 110 MPOBEPKE NMPABUIBLHOCTH BBICKA3bIBAEMbIX CYKICHUH;

4) npuobpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPTaHU3ALNU U MPOBEICHUIO
YUYEHHYECKUX DKCIEPUMEHTOB: yMeHHe HaOJojaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENTLHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (HopMyIrpoBaTh 0000IIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OTbITA, UCCIEIOBAHUS, COCTABIATh OTUYET
O MpOoETaHHOM padoTe;

Pa6oroii ¢c unpopmanuei

5) ymeHuem BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(DOpPMALUIO
Pa3IMYHBIX BUIOB M (OPM TPEICTABICHHUSA, TOTyUYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYyJISIpHAs ~ JIUTEpaTypa XHUMHUYECKOTO COJEP)KaHMs, CIPABOYHbIC
nocobusi, pecypcsl MHTepHeTa); KPUTHUYECKH OLIEHUBATh NPOTUBOPEUYMBYIO U
HEJI0CTOBEPHYIO MH(POPMAIIHIO;

6) yMEHHMEM NPHUMEHSTh pa3IMYHBIE METOJbI U 3aMpOChl MPHU IOUCKE U
orbope HH(OpPMALMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX IS
BBIMOJIHEHHUsI Y4E€OHBIX M TIO3HABAaTEIbHBIX 333y OIpPEAeIEHHOrO THIIa;
npuoOpeTeHrue  OmbiTa B O0JIACTM  WCIOJIB30BaHWS ~ MHGOPMAIMOHHO-
KOMMYHUKATHBHBIX  TEXHOJIOTHH, OBJIaJICHUE KyJIbTYpOi aKTUBHOTO
UCTIOJB30BAaHUSl PA3JIMYHBIX TTOMCKOBBIX CHCTEM; CaMOCTOATEIHHO BBIOUpAThH
ONTUMaNbHYI0 (QOopMy TMpeacTaBieHUs UHPOPMAIMM U WUIIOCTPUPOBATH
pemaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JuarpamMMamu, APYruMu ¢GopMamMu
rpadvKu U UX KOMOUHALIUSIMU;

7) yMEHUEM HCIIOJIb30BaTh W AaHAIM3UPOBaTh B Ipolecce ydeOHOU W
UCCJIeI0BATENBCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA Ha COCTOSIHHE OKpY>Karolleil MNpupoaHON
Cpelibl;

YHuBepcaJabHbIMIU KOMMYHUKATHBHBIMH JeHCTBUSIMH

8) ymeHueM 3ajaBaTh BONPOCHI (B XOJ€ Juanora W/Wid JUCKYCCHH) TIO
cyumiectBy  oOcyxgaemMoil  Tembl, (OpPMYyJIHpPOBATb  CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEATIOKEHHOM 3a/1a4H;

9) npuoOpereHne omnbiTa MNPE3EHTALMM  PE3YJbTATOB  BBIITOJIHEHHUS
XUMHUYECKOTO DKCIIepUMEHTa (71abopaTopHOTO OIbITa, JIAOOPATOPHOU PabOTHI MO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIbHOM
U UCCJEN0BATENbCKOW NIEATEIbHOCTH MPHU PEIIEHWH BO3HUKAIOIIMX MpoOJeM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIUN (00CYXIeHUs], 0OMEH
MHEHUSIMU, «MO3TOBBIC IITYPMbD», KOOpPJMHAIIUS COBMECTHBIX JCHCTBHUIA,
OTIpEJICICHHE KPUTEPHUEB IO OLIEHKE KaYECTBA BBINIOJHEHHON padOThI U JIp.);

YHuBepcaJbHBIMHU PeryasiTUBHBIMHU € CTBUSIMH

11) ymeHueM CaMOCTOATEIBHO  ONPEACNSITh I[ENIH  JEeATeIIbHOCTH,
MJIAaHUPOBATh, OCYILIECTBIISITh, KOHTPOJIUPOBaTH M TPU  HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOKO JIEATENbHOCTh, BBIOMpaTh Hauboaee dPQPeKTUuBHBIC
CHOCOOBI penieHus: y4deOHbIX U I[O3HaBaTENIbHBIX 3aJa4, CaMOCTOSTEIbHO
COCTAaBJSITh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBI alrOpUTM JIEUCTBUN IpHU
BBITIOJIHEHUU 3a/laHUi ¢ y4€TOM TIOJNyYEHHsS HOBBIX 3HAHUNA 00 H3ydyaeMbIX
00BEKTaxX — BEIIECTBAX M PEAKIMIX; OICHUBATh COOTBETCTBUE TOIYYEHHOTO
pe3yJibTara 3asBJICHHON LIENH;

12) ymeHreM HCHOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, Mpe1jiaracMble B
YCJIOBUU 3a1aHUM.

IIpeameTHBbIE pe3yJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJNbTATOB IO OCBOCHUIO 00S3aTEIHHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JaHHOW paloueil MporpaMMOM, BBIACISIOT:
OCBOCHHBIE O00YyYalOUUMUCSA Hay4YHbIe 3HAHUS, YMEHHUS U CIOCOOBI JACHCTBUH,
cnenuuyecKkne I TPEeIMETHON o0nacTu «XUMHS», BUIBI JESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIui, NpeoOdpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIUYHBIX YUCOHBIX M HOBBIX CHTYAIIUSX.

[IpenmeTHBIC pe3yabTATHI MPEACTABICHBI TIO TOAAM OOYYCHUS U OTPAKAIOT
c(hOpMUPOBAHHOCTH Y O0YUAIOIIHNXCS CICAYIOIMINX YMEHHUIA:

8 KUIACC

1)  packpblBaTh CMBICT OCHOBHBIX XUMHWYECKUX TOHSATUW:  aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEJbHAs AaTOMHasi H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JIOJIsI XUMUYECKOTO AJIEMEHTa B COCAMHEHUM, MOJIAPHBIA 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIECHUS, XUMHUYECKas
peakuus, KIacCU(pUKALMS peaKUUi: peaklMi COCIUHEHUs, PEAKLIMHU Pa3JIoKEeHUS,
peakuuyu 3aMElIeHUusl, peakuuu OOMEHa, 5K30- M JHAOTEPMHUYECKUE PEaKIIMH;
TEIIOBOM 3(PQPeKT peakuuu; SApO aToma, JIEKTPOHHBIM CIIOH aToma, aTOMHas
opOuTanb, pagdyc aroMa, XHUMHYECKas CBsI3b, TMOJApHAasT U HEMOJspHas
KOBAQJICHTHAsI CBSI3b, HIOHHAS CBSI3b, NOH, KATUOH, AHUOH, pacTBOpP, MaccoBasi JOJIS
BelecTBa (IIPOLIEHTHAs KOHIIEHTPAlKs) B PaCTBOPE;

2)  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATUH (CM.
. 1) ¥ IPUMEHSTH 3TU MOHATHUS IPU ONTUCAHUU BEUIECTB U UX MPEBPAIICHHI;

3)  UCHOJB30BaTh XUMHUYECKYIO CHUMBOJHKY JJISI COCTaBICHUS (OPMYII
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

4)  omnpenensaTh BAJIEHTHOCTh AaTOMOB  3JEMEHTOB B  OMHApHBIX
COCIMHEHUAX; CTEMEHb OKUCICHHUS DJJIEMEHTOB B OWHAPHBIX COCJAMHEHUSX;
NPUHAAJIEAKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COE€AMHEHUH no (opmyam;
BUJT XUMHUYECKOM CBsI3U (KOBaJIEHTHAsI U MIOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

17



5)  packpeiBath cMbica Ilepuoguueckoro 3akona [[. WM. Menpgeneena:
JEMOHCTPUPOBaTh  MOHUMAHUE  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJokeHus B llepuoanyeckoit cucreme; 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJSIPHOTO
y4eHHMs], 3aKOHAa ABOTraJipo; OIMUCHIBATH U XapaKTepU30BaTh TAOIMYHYIO (QopMy
[lepronyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3invarh MOHATUS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mobdouHas noarpyimna (b-rpymnma)», Manasie U 00JbIINe
NEPHUO/IbI; COOTHOCUTH 0003HAUEHHUSI, KOTOPhIE UMEIOTCSI B TaOIUIIE
«Ilepuonnueckas cucrema xummudeckux odnemMeHtoB /[l M. Menneneesa» c¢
YUCJIOBBIMU XApPAaKTEPUCTUKAMHU CTPOEHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
(coctaB W 3apsn sApa, oOIIee YHUCIO S3JEKTPOHOB W paclpeselieHHe HX IO
AIIEKTPOHHBIM CIIOSIM);

6) KJIacCU(MUIIMPOBATh XUMHYCCKHE OJIEMCHTHI; HEOPraHWYECKHEe
BEILECTBA; XUMHUYECKHE PEeaKIUU (110 YUCITYy M COCTABY YYACTBYIOLIUX B PEAKLIHH
BELLECTB, 10 TEIIOBOMY 3 PexTy);

7)  xapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHUE  CBOMCTBa
BEIIECTB  PA3JIMYHBIX  KJIACCOB, TOJATBEpXJas  ONUCAHUE  IPUMEpPAMHU
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIU;

8)  NpOrHo3MpoBaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT WUX
KaueCTBEHHOI'O0 COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B
Pa3IUYHBIX YCIOBUSX;

9)  BBIUHCIATH OTHOCHUTEJBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB; MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (GopMylie COCAMHEHUS;
MacCOBYIO JOJIF0 BEIIECTBA B PAcCTBOPE; MPOBOAMTH PACUYETHI MO YpPABHEHUIO
XUMHUYECKOUN pEeaKInu;

10) npUMeHSAT, OCHOBHBIE OIEpallMid MBICIUTEILHON JESATENbHOCTH —
aHaJIM3 W CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEMaTU3allnio, KiacCU(UKAIUIO,
BBISIBJIEHUE TIPUYMHHO-CIIE/ICTBEHHBIX CBSI3€W — ISl U3YUYEHUSI CBOMCTB BEIIECTB U
XMMHMYECKUX PEaKlUil; eCTeCTBEHHO-HAyUHbIE€ METO/bl NO3HAHMS — HAOJI0JIEHUE,
U3MEepEeHHEe, MOJIETUPOBAHUE, SKCTIEPUMEHT (PEaJbHbIA U MBICJICHHBIN);

11) cnenqoBaTh mpaBwiamM  MOJb30BAHUSI  XMMHYECKOM  TMOCYyAOW H
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXkKe MpaBUiIaM OOpaIleHHs C BEUIECTBAMH B
COOTBETCTBHM C HMHCTPYKLUUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHX
ONBITOB MO IMOJYYEHUI0O M COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOAOpOJA U
KHCJIOPO/ia), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHONM MacCoBOM JoJiei
pacTBOPEHHOrO0  BEIIECTBA;  IJIAHUPOBaTb M NPOBOAUTH  XMUMHYECKHUE
HKCIIEPUMEHTHI M0 PACNO3HABAHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UHIUKATOPOB (JTakMycC, peHondTanenH, METHIOPaHX U Jp.).

9 KJIACC

1)  packpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUN: KOBaJIECHTHAas
NOJIApHAsl CBS3b, KOBAJEHTHAs! HEIMOJSIPHASI CBA3b, MOHHAS CBSI3b, METAJIMYECKAs
CBS3b, KAaTHUOH, AaHWOH, JJIEKTPOJIUT U HEIIEKTPOIUT, AIEKTPOIUTHUECKAsS
JUCCOLIMAIINS, PEaKI[MM HOHHOTO 0OMEHa, OKUCIUTENb U BOCCTAHOBUTETb,
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2)  HUCHOJB30BATh XMUMHUYECKYI) CHMBOJIUKY JJI COCTaBJIEHUS (HOPMYJI
BEILECTB, MOHHBIX YPAaBHEHHU W YypPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKkuuii;

3)  omnpenenATh BaJEHTHOCTb U CTENIEHb OKUCIECHHS aTOMOB XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHUSAX PA3JMYHOIO COCTaBa; MPHUHAJJIEKHOCTH BEIIECTB K
OMPENICICHHOMY KJIacCy COEIMHEHUM; BUIbl XMMHUYECKOW CBS3U (KOBAJIECHTHOM,
VMOHHOW, METAJUTMYECKOI) B HEOPTaHUYECKUX COEAMHEHMX; 3apsa]] HOHA; XapaKTep
Cpellbl B BOJIHBIX pacTBOpaxX KUCIOT U IIEJI0YEH;

4)  0oOBsACHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKUX HJIIEMEHTOB M HUX COEIMHEHHA B TMpejAesiax MajblX IEePUOJOB H
TJIABHBIX TOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

5)  wiIaccu@uIUpPOBATh XMMUYECKUE pEaKIUH (110 M3BMEHEHUIO CTENeHe
OKHUCJICHUS aTOMOB XHMHUYECKHUX OJJIEMEHTOB); OMNPENCNSITh H3YYEHHBIC THIIbI
XUMUYECKUX PEaAKIUN;

6)  COCTaBISATb MOJICKYJISIPHBIE YPAaBHEHUS PEAKIUNA, XapaKTEPHU3YIOIIHE
XUMUYECKAE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPAa30BAHHBIX dJIEMEHTAMU-
Hemeramuiamu [VA—VIIA moarpymnm (yriepond, KpemHuid, a3oT, docdop, cepa,
XJ0p), 3neMeHtamu-meraiamu [A-IIIA noxarpynn (HaTpuid, Kaiauii, MarHui,
KaJbIIUM, ATFOMUHUN), a TAKXKE JKeJe3a;

7)  xapakTepu3oBaTh (PU3NYECKHE MU XMMUYECKHE CBOMCTBA aMMHUaKa, W
YTJEKHUCIIOTO ra3a, B TOM 4ucie, A1 00OCHOBaHHUS CIOCOOOB MX COOMpaHUs U
pacno3HaBaHus MpU MOJIYYEHUH B JIaDOpaTOPHH;

8)  xapakrtepuszoBaTh (ONUCHIBATH) OOIIME XUMHYECKHE  CBOMCTBA
BEILIECTB PA3JMYHBIX KJIacCOB, NOATBEPXkAAas OTO ONHCAHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

9)  cocTaBnATh ypaBHEHUS: AJIEKTPOJUTHYECKOW IUCCOLMAIMU KHUCIOT,
LIEJI0YEd M COJIEM; IMOJHBIE W COKPAUICHHBIE YPAaBHEHHS PEAKIUd HOHHOTO
oOMeHa; peaklii, MOITBEPKAIOLINX CYIIECTBOBAHNE T'€HETUUECKON CBSA3H MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

10) cnemoBaTh TpaBWJaM T[OJB30BaHUA XHWMHYECKOHW TOCYyIOW U
7a00paTOPHBIM O0OPYAOBaHUEM, a TAK)KE MPAaBHJIaM OOpalIEHUsl C BEUIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIMSIMU IO BBINOJHEHHUIO JIAOOPATOPHBIX XUMUYECKHUX
OMBITOB MO TOJYYEHHUIO M COOMpPAHHMIO Ta3000pa3HbIX BEIICCTB (aMMHakKa u
YTJIEKHUCIIOro Tas3a) (MpU HAJIWYUMU BO3MOXHOCTH WM MPOBOAUTH BUPTYaJbHBIC
nabopaTopHble paboThl);

11) mnpoBoauTh peakuuu, TMOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MyTEM: XJIOPUI-, HOJIUI-, CYTb(daT-,
KapOOHAT-, CWJIMKAT-, (ocdaT-aHUOHBI, TUIPOKCUA-UOHBI, KATUOH AMMOHHS H
KaTHUOHBI METAUIOB (MarHus, kKanplus, amomunus, sxeneza (1) u (I11), meau (10),
LMHKA), MPUCYTCTBYIOIIME B BOJHBIX pAaCTBOpaX HEOPraHUYECKUX BEUIECTB;
noATBepKAarone aMm(pOTEpHbIC CBOMCTBA OKCUIOB M TUJIPOKCUIOB ATFOMUHUS, U
[MHKA (IpY HAIMYAHA BO3MOXKHOCTH WJIM MPOBOJUTH BUPTYyaJIbHbIEC J1a0OpATOPHBIC
paboThI);
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12) TpoBOAUTH XUMHUYECKHE HKCIEPUMEHTHI: OMBITHI, WITIOCTPUPYIOIINE
MPU3HAKU POTEKAHUS PEaKIMii HOHHOTO OOMEHa; ONpeesiCHUEe XapaKkTepa Cpebl
B pAacTBOpax KHUCIOT U IIEJIOYEeH C TIOMOILIBK) HMHAUKATOPOB; PEIICHUE
SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TeME «DJIEKTPOJIUTHUYECKAS] IUCCOLUALUSD.
N3yyeHue CBOMCTB COJIHOM KHUCJIOTBI, H3YYEHUE XHUMHUYECKUX CBOWCTB
pa30aBlieHHON CEpHOW KHUCIOTHI; TOJIydeHHe, coOupaHue, paclo3HaBaHHUE
aMMUaKa, yriaeKUclIoro ra3a u U3y4eHue UX CBOWCTB; UCCIeA0BaHUEe aM(POTEPHBIX
CBOMCTB THAPOKCHUIOB aTIOMHHUS U IIUHKA; PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4
nmo teMe «BaxuHeWmme HeMETaAUIBI W MX  COCAMHEHHUS», PELICHUE
AKCHEPUMEHTAIIbHBIX 3aJlay Mo TeMe «BaxHelnme MeTamibl U UX COCIUHECHUS
(Mp¥ HaTUYUU BO3MOXXHOCTH WJIH TPOBOJWTH BUPTYyalbHbIE Ja00OpaTOpHBIC
paboThI);

13) HaOmogaTh W ONMUCHIBATH XMMHUYECKHE 3KCIEPUMEHTHI (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUATIOB): OMBITHI, WJUIIOCTpUpPYIOIUE (UUYECKUE U
XUMHUYECKUX CBOMCTBA TajlOT€HOB M MX COEIWHEHHU (BO3MOXHO HCIOJIb30BAHHUE
BUJIEOMATEPHUATIOB); O3HAKOMJIEHME C oOpa3laMu XJIOPUIOB (TajJOreHHUOB);
O3HAKOMJIEHUE C MOJEIISIMU KPHUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIIECTB: META/NIOB M HeMeTauioB (Tpadura M anmasa), CIO0XKHBIX BEIIECTB
(xJopuga  HATpHsi);  OMBITHI, WJUTIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTHU
XUMUYECKON peakIMu OT BO3JCHCTBUSA Pa3IUYHBIX (PAKTOPOB; HCCIEIOBAHHE
AJIEKTPONPOBOHOCTH PACTBOPOB BEILIECTB; OMBITHI, WJUIIOCTPUPYIOIIUE IPOIIECC
JUCCOLMAIIMM  KUCIIOT, IeJioyed W cosieil  (BO3MOXHO  HMCIOJIb30BAHUE
BHJICOMATEPUAIIOB); O3HAKOMJICHUE C O0pa3llaMu METAJUIOB U CILJIABOB; M3YUYCHHE
pEe3yJIbTaTOB KOPPO3UM METANIOB, B3aUMOJCHCTBUS OKCHAA KaJbIUs C BOJOMH,
mpoiiecca TrOpeHusi JKejie3a B KUCIOpoJe  (BO3MOXHO  KCIOJIb30BAHUE
BUJICOMATEPUAIIOB);  OMBITHI, WUIIOCTPUPYIOIIME TMPUMEPHl  OKUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEaKIMi: TOpPEHHE, PEaKIuu Pa3I0oKEeHUs, COCAUHEHUS,
O3HAKOMJICHHE C O0Opa3liaMu Ccepbl U €€ COCAMHEHUSMH; O3HAKOMJIEHUE C
dbuznyeckuMu CBOMCTBaMHM a3oTa, (ocpopa W uX coeauHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), C OOpa3laMu yAOOpEeHMil; B3auMMOJICHCTBHE
KOHIICHTPUPOBAHHON  a30THOM KHUCJIOTBI C MEIbIO; M3Y4YEHUE MOJEIIEH
KPUCTAJUIMYECKUX PENIeTOK anmasza, rpadura, MOJEKYJbl (QyJIepeHa, MOJEKYI
OpPraHUYECKUX BEIIECTB; 03HAKOMIICHHE C MPOIECCOM aJCOpOLMUA PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOTa3a; O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; MPOLECCHl OKpAIIMBAaHUS IIJIAMEHU
KaTMOHAMU METAJIJIOB;

14) wucnosb30BaTh IMOJYYEHHBIE XMMHYECKHME 3HAHUS B Pa3IMYHBIX
CUTyalUsIX: TIPUMEHEHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CEIbCKOM XO3sIICTBE, HA
IIPOU3BOJICTBE, B IIPOLIECCE PELICHHs IPAKTUYECKHX 3a4a4 B IIOBCEJIHEBHOMU
KU3HU, TPEIyNpEeXICHUs SIBICHUH, HAHOCSIIMX BpEa 370POBbI0 YEJIOBEKA U
OKpyXarolei cpefe; MNPUMEHEHHs MPOAYKTOB TNEpepadOTKU  MPUPOJIHBIX
UCTOYHUKOB YIJIEBOJOPOJOB (Yyrojib, NPHUPOAHBIA Ta3, HEPTh) B OBITY H
INPOMBIIUICHHOCTH; 3HAY€HUS JKUPOB, OEJIKOB, YIJIEBOAOB JJId OpraHU3Ma
YeJI0BEKA;
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1)  packpbIBaThb CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHUN: KOBaJCHTHAas
MOJISIpHAs CBA3b, KOBAJIGHTHASI HEMOJIAPHAsI CBSI3b, MOHHASI CBSI3b, METAJIIMYECKAS
CBSI3b, KATHOH, AaHHOH, OJJEKTPOJIUT M HEDJICKTPOJHUT, HICKTPOJIUTHUYECCKAS
JUCCOIMAIIMS, PEAKIUM HOHHOTO OOMEHa, OKHUCIUTEIh W BOCCTAaHOBUTEIND,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE DPEAaKIIMH, OKHUCIEHWE M BOCCTAHOBJICHHE,
oOpaTUMble U HEOOpaTUMbIE pPEAKIUHU, CKOPOCTh XHUMHYECKOW peakiud,
npenensHo  gomyctumas — koHmneHTpauus —(IIJK), wmmoctpupoBath — ux
B3aUMOCBSI3b U MPUMEHATH ITU MOHATHUS MPU OMUCAHWU CBOMCTB BEIIECTB U UX
[IPEBPALICHU;

2)  WCHONB30BaTh XMUMHUYECKYI0 CHMBOJIUKY IS COCTaBICHUS (HOPMYI
BEILIECTB, MOHHBIX YPABHEHUN U YPaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKLHnii;

3)  packpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM
MOCPEACTBOM COCTABIICHHUS DJICKTPOHHOTO OaJlaHCa ATUX PEaKInid;

4)  TPOTHO3UPOBATh CBOMCTBA H3YUYECHHBIX KJIACCOB/TPYMI BEHIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUSI; BO3MOXKHOCTh MTPOTEKAHUS XUMUUYECKUX
MPEBpAICHUN B pa3IMYHBIX YCIOBUSX;

5)  HOpPOBOAUTH BHIYUCIICHHS] OTHOCUTEIHHOU MOJIEKYJISIPHON M MOJISIPHOM
Macchl BEIIECTB; C MCMOJIb30BAHMEM MOHITHI «MaccoBas JOJiI XUMHUYECKOIrO
AJIIEMEHTa», «MaccoBas J0Jsl pACTBOPEHHOTO BEIIECTBA B PACTBOPEY; KOIMYECTBA
BEIIeCTBa, 00bEMA ra3oB;

6) OpPOBOAWTH pacueTbl MO YPaBHEHUSM XUMUYECKUX PEaKIUM:
KOJIMYEeCTBa, 00BhEMa, MACChl BEIIECTBA IO HM3BECTHOMY KOJMYECTBY, O00OBEMY,
Macce peareéHTOB WJIM MPOIYKTOB PEAKIIUH;

7)  cnegoBaTh MpaBWJIaM  IOJIb30BAaHUS XUMHUYECKOM IMOCYyAOH U
71a00paTOPHBIM 000PYOBAHUEM, a TAKXKE MTpaBUiiaM OOpalleHuUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIHUSMH MO BBIMOJHEHHUIO Ja0OPATOPHBIX XUMUUYECKUX
OMBITOB MO TOJYYEHHUIO M COOMpPAHUIO Ta3000pa3HBIX BENIECTB (aMMHUaKa M
YIJIEKUCIOTO Ta3a) (MpYU HAJIMYKUKU BO3MOXKHOCTH WJIM MPOBOJAUTH BUPTYaJbHbBIC
nabopaTopHble paboThl);

8)  MpOBOAUTH pEaKIUH, MOATBEPXKIAIOIIME KAaueCTBEHHBIM COCTaB
pPa3NUYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM IyTEM: XJIOPUA-, HOIUA-,
cynbdar-, kapOboHat-, cuiukar-, (ochar-aHUOHBI, THAPOKCUI-UOHBI, KATHOH
aMMOHUSI M KaTHMOHBI METAJUIOB (MarHusi, Kajablus, amomunus, sxeneza (II) u
(IIT), menu (II), muHKa), IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
BEIIIECTB; MOJTBEPXKAArONINEe aM(OTEPHBIE CBOWCTBA OKCHUIOB W THAPOKCUIIOB
ATIOMHUHUS, U [IUHKA (MIPYU HAJIMYUU BO3MOKHOCTH WJIA MPOBOJAUTH BUPTYaIbHbIE
nabopaTopHbIe paboThHI);

9) HabmoJgaTh W OMKCHIBATH XUMHUUYECKHUE SKCIEPUMEHTHI (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIOB): OMBITHI, WLIIOCTPUPYIOIIKE (PU3nueckue u
XUMHUYECKUX CBOMCTBA TaJIOTEHOB U UX COCIMHEHHM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB); O3HAKOMJICHHME C O0Opa3llaMu XJOpUIOB (TajloreHUOB);
O3HAKOMJICHUE C MOJEISIMU KPUCTALITUYECKUX PEHICTOK HEOPraHUYEeCKUX
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BEILECTB: METAUIOB U HEMeTauioB (rpadura M anmasza), CIO0XHBIX BELIECTB
(xopuga HaATpHsl); ONBITHL, WUIIOCTPUPYIOIIME 3aBUCHUMOCTh  CKOPOCTH
XUMHUYECKON peakIMu OT BO3JAEHCTBUSA PAa3IUYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIIEKTPOIPOBOIHOCTH PACTBOPOB BEILLECTB; OMBITHI, MIUTFOCTPUPYIOLIUE MPOIIECC
JUCCOLIMAIIMKM  KHUCJIOT, IIejouyed W cojied (BO3MOXXHO  HCIOJIb30BaHUE
BUIEOMATEPHUAIIOB); O3HAKOMJIEHUE ¢ 00pa3llaMHi METAJUIOB U CIUIABOB; U3yUYEHUE
pPE3yNbTAaTOB KOPPO3UM METAJUIOB, B3aMMOJCHCTBHS OKCHJA KalbLUs C BOJAOW,
mpolecca TOpEHUs Kene3a B KHUCIopoae (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); OMNBITHI, WJUIIOCTPUPYIOIINE MPUMEPbl  OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUIl: TOPEHHE, PEaKLUU Pa3JIOKECHUS, COECIUHECHMUS;
O3HaKoMJIeHHe ¢ oOpa3laMu Cepbl U €€ COCOUHEHHUSIMH; O3HAaKOMIIEHHE C
(GU3MYeCKUMU CBOWMCTBaMHM a30Ta, ¢ochopa W HX COeaUHEHUH (BO3MOMKHO
UCIIONIb30BaHUE BHUAEOMATEpUAoOB), ¢ oOpaslaMu ynoOpeHHil; B3auMOIEHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MEAbIO; MW3YYEHHE MOJEIEH
KPUCTAJUIMYECKUX PEUIETOK anmasa, rpaura, MOJIEKYJbl (QyiuiepeHa, MOJIEKYJ
OpraHUYECKHUX BEILECTB; O3HAKOMJICHHE C IIPOLIECCOM aJCOPOLIMH PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOra3a; O3HAKOMIICHHE C
OPOAYKIMENH CHIMKATHON MPOMBIIUIEHHOCTH; IPOLIECCHl OKPAIIMBAHUS TUIAMEHH
KaTHOHAaMU METaJUIOB;

10) wucnonp3oBaTh MOJYYEHHBIE XUMHUYECKHUE 3HAHUS B Pa3IUYHBIX
CUTyalUsiX: IPUMEHEHHs BEIIECTB U MaTepHalIOB B OBITY, CEIbCKOM XO3SICTBE,
Ha IPOU3BOJICTBE, B MPOLECCE PEIIEHUs MPAKTUYECKHUX 3a]a4 B IIOBCEIHEBHOM
KU3HH, TPEIyNpeKICHUs SBICHUN, HAHOCAIIMX BpEIl 3J0POBBIO YEJIOBEKA H
OKpY’Xarolleld cpefe; MNPUMEHEHUS NPOAYKTOB NEepepabOTKU IMPUPOJIHBIX
HMCTOYHHUKOB YIJIEBOAOPOJOB (yroyib, MNPUPOAHBIA Ta3, HedTb) B OBITYy H
MPOMBIIUICHHOCTH; 3HAYEHUsl JKUPOB, OEJIKOB, YIJEBOJAOB [UIsl OpraHu3ma
YeJI0BEeKa;

11) mnpuMeHSATh OCHOBHBIE OIEPAIIMH MBICIUTEIBHON NEATEIbHOCTH IS
W3Y4YEHUS CBOICTB BELIECTB M XWMHUYECKHX pEAKLUUN; E€CTECTBEHHOHAYYHBIE
METO/bl MO3HaHUS (B TOM 4YHCIE HAOIIOJEHUE, H3MEpPEHUE, MOJIEIHPOBAHUE,
AKCHEPUMEHT (PeaibHbII U MBICIICHHBIN);

12) wucnonp30BaTh NpPHU BHITOJIHEHHM YYEOHBIX 3aJlaHUl, MOJATOTOBKE
MPOEKTHBIX U HCCIEAOBATENbCKUX pPAOOT HAyYHO-NOMYJSIPHYIO JIMTEpaTypy,
CIPABOYHBIE MaTepHaybl, UICTOYHUKU MH(pOpManuu B ceTu MHTepHET; BIaAeTh
npuemMamu rpeoOpa3oBaHus MHGOpPMAIMM U3 OJHOM 3HAKOBOW CHCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHUYECKOE IINTAHUPOBAHUE

(2 u B HEemt0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

TeMmbl,
pacKkpbIBaolHe
JaHHBIN pa3aen

NMPOrpaMmbli,
U KOJMYECTBO 4YacoB,
OTBOAMMOE HA UX

OcHoBHOE coiep:KaHue

OcHOBHbBIE BHU/BI 1€ATCJIBHOCTH 06y‘laIOHII/IXCﬂ

MPOTEKAHUS XUMUYECKUX PEAKIUH.
3HAKOMCTBO  C MpaBUIaMu
0e30MmacHOCTH U MpUEMamMu padOThI
B XUMHYECKON JTa00paTOPHH.

JlemoHCcTpauMu

1. JlaGopaTopHoe
000pyI0BaHHE.

2. Paznuunbie BH/JIBI

H3yyeHue
Pa3nen 1. [lepBonavanbHble XuMHUYecKue mMoHATHs (20 9)

Tema 1. Xumua — [[Ipenmer xumuu. Ponp xumum BPackpbhiBaTh CMBICI M3y4aeMbIX MOHITHH.

BaKHasI 00J1aCTh  PKM3HM 4YeJIOBEKAa. XUMHS B cucTeMePacKkpbhiBaTh pojib XUMHUU B MPUPOJIE U JKU3HM YEJIOBEKA, €€ CBSI3b C JAPYTUMHU

€CTeCTBO3ZHAHMS U [HAYK. HayKaMH.

NMPaKTHYECKOMH MeTo/1bl MO3HAHUS B XUMHUH. PaznuyaThk yuCThIE BEllleCTBA U CMECH; OJTHOPOJIHBIE U HEOTHOPOIHBIE CMECH.

eI TeJIbHOCTH Tena wm BemecrBa. @Pusnmueckue [Paznuyarh GU3HUECKUEC M XUMUYCCKUEC SIBIICHHUS.

yeJioBeKa CBOICTBA BEIIECTB. ArperatHoe |OmnpenensaTh NPU3HAKH XUMAYECKUX PEAKIUN U YCIIOBUS UX MPOTEKAHHUS.

(54) COCTOSIHUE BEIIIECTB. Yucteie |CrenoBaTh MpaBWiaM I0Jb30BaHUS XHMHUYECKOW IMOCYAOW M JIabOpaTOPHBIM
BEILIECTBA U CMECH. 00opyOBaHKEM, a TaKXKe MpaBUIaM OOpaIlleHUs] C XUMUYECKIMH BEIECTBAMH B
CrocoObl  pa3felieHus  CMECEH. |COOTBETCTBUU C MHCTPYKIIMSIMU TI0 BBITIOJIHEHHIO TIPAKTHYECKUX PalOT.
dusznyeckne u xumuueckue ([[maHupoBaTh W TPOBOAUTH XUMHUYECKHUA HSKCIEPUMEHT M0 H3YYEHUIO U
sBiieHUs. [Ipu3Haku W yCJIOBHS |[ONMMCAHMIO (PU3MYECKUX CBOMCTB BEIISCTB, CIIOCOOOB pas3eieHUsl cMmeceit

BELIECTB.
Vcnonp30BaTh TpW  BHITIOJIHEHWHM  YYEOHBIX 3aJaHM ©W B TIpoliecce
MCCJIE10BATENbCKOM JIeATETbHOCTH Hay4YHOTIOMYJISIPHY O JUTEPATYPY

XAMHYECKOTO COJIepKaHUs, CIIPaBOYHBIC MaTepHaIIbl, pecypchl IHTepHeTa.
BricTpanBath pa3BEépHYTHIE MHCHMEHHBIE W YCTHBIE OTBETHI C ONOpPOM Ha
nH(pOPMAIHIO U3 YIeOHMKA M CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO HCITOJIb30BaTh
M3y4YCHHBIN HOHATUHHBINA anmnapar Kypca XUMHH.

23




XUMHYECKON MTOCYbI.

3. OOpa3sIibl BEIIECTB.

4.  CrocoObl pa3eneHus: cMmeceit
(bunpTpOBaHME, BBITIAPHBAHUE,
MUCTHIUTSIINSL, XpoMaTorpadus).
JlaGopaTopHbie U
NMpaKkTHYeCKue padoThl
VlabopamopHule onvimol:

Onucanne (QU3NYECKUX  CBOWCTB
BellecTB. Pasnenenne cmecu ¢
MOMOILIBI0 MarHuTa. [lpakmuueckue
pabomol.

Ne 1. IlpaBuma  paboTel B
nmaboparopuu u MPUEMBI
oOpamieHuss ¢ 1a00OpaTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceit (Ha
npuMepe OUYHCTKH
[MOBApPESHHOM COIN)

Tema 2. BemecrBa
1 XUMHYECKHe peaKIun
(15 9)

ATOMEI U MOJICKYIJIBI. XUMHUYECKHUE

DJIeMEHThl. 3Haku  (CHMBOJIBI)
XMMHUYECKHX J1eMEHTOB. IIpocThie
151 CIIOXHbBIE BEIIIECTBA.

ATOMHOMOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmyra. BaneHTHOCTH
ATOMOB  XHMHYECKHX  DJIEMEHTOB
3aKoH IMOCTOSTHCTBA cocrasa
BemiecTB. OTHOCUTEIbHAS aTOMHas
Macca. OTtHOCHTEIbHAS
MOJIeKYJIsipHas Macca.  MaccoBasd
T0JIST XMMHUYECKOr0 3JIEMEHTA B

COCIIMHCHUMU. dusznueckue "

[IprMeHsATh eCTeCTBEHHOHAYYHBIE METO/IbI O3HAHMS (B TOM 4YHCIIEe HAONIIOJICHHE,
MOJIEJIMPOBAaHUE, OKCIEPUMEHT) M OCHOBHBIE ONEpalMUd  MBICIUTEIbHOU
NesITeIbHOCTH  (CpaBHEHHE, KilacCU(UKalus) s U3yYeHUs BEIIeCTB U
XUMHYECKUX PEAKIUM.

PackpbIBaTh CMBICI M3y4a€MbIX MOHATUN U 3aKOHOB M MPUMEHATH 3TU NOHATHSA
IIPU ONKMCAHUH CBOWMCTB BEIIECTB U MX MIPEBPAICHUM.

Paznuuath Qu3nuecKue 1 XUMHUECKUE SIBICHHS, OOBSICHATh UX CYIIHOCTh C TOUKU
3pEHHSI AaTOMHOMOJIEKYJIIPHOTO YYEHHS.

OnpenensaTs NIpU3HAKA XUMUYECKUX PEAKLIUH, YCIOBUS UX IPOTEKAHUS.
OOBSCHATH CYLIHOCTh (PU3NYECKUX U XMMHUYECKUX SBJIEHUN C TOUKHU 3PEHUS
ATOMHOMOJIEKYJIIPHOT'O YYEHUS.

KiaccuunupoBaTs XUuMHUUECKHE peaklUU (110 YUCIY U COCTAaBy pearupyroumx 1
00pa3yIOLINXCs BELECTB).

XUMHWYCCKUC ABJICHUA.

CocTtaBisath GOpMyIbl OWHAPHBIX BEIICCTB 110 BAJICHTHOCTH W OIPEIACISATH
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Xumnueckas peakuus. [Ipusnaku
W yCJIOBUSl NPOTEKAHUS XUMUYECKUX]
peakuuil. XMMUYECKUE YPABHECHMUS.

Tunbl XUMHUYECKUX peakiuit
(coequHeHus, pa3ioxkeHus,
3aMeIeHUS, oOMmeHa). 3akoH
COXPAHEHHUS MacChl BELIECTB.

M. B. JlomoHOCOB —
Y4EHBIMIHIIUKIIONIEIUCT.
JleMmoHcTpanuu

duznyeckue sBICHUS (pacTHpaHUE
caxapa B CTyIKe, KHUIIEHHE U
KOH/ICHCALIMs BOJBI U T. [I.).
XUMHUeCKue SIBIICHUS (TOpEeHHE
CBEYH, paziioxKeHue caxapa,
B3aMMO/JICHICTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM  Oapus,  pa3loKeHHE
TUIPOKCHIA menu(Il),
B3aMMOJICHCTBHE Keie3a C CEepoil,
B3aMMO/ICHICTBUE xKenesa c
pactBopom comr meau(Il)).
OnpIT, WUIIOCTPUPYIOINN
COXpaHEHUsI MacChl.
JIabopaTopHble M NPAKTHYECKHE
padoThI

JlabopamopHble onvimul:

3aKOH

[Tpumepsl  QuU3HUYECKUX  SBICHUH
(TUTaBJICHHE BOCKA, TasTHUE JIbJIA).
[IpuMeppl  XMMHUYECKHX  SIBJICHUU

(mpokanuBaHHEe MEIHON MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KUCIOTOMN)
Mopen aTOMOB U MOJIEKYI.
Boluucnenusn

BaJICHTHOCTh 110 (JOpMYJIaM BEILIECTB.

PaccTaBinsaTh KOAQGUIMEHTH! B ypaBHEHUSIX XUMHUECKUX PEAKLIUH.

CrnenoBarh mpaBHJaM TIOJB30BAHUS XHUMHUYECKOW MOCYA0M M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBUiIaM OOpallleHus C BEIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 10 BHITIOJTHEHHUIO JIA00OPATOPHBIX XUMHUYECKUX OTIBITOB.
Vcnonb3oBaTh IpU  BBIIOJHEHWHM y4YeOHbIX 3aJaHUMil M B Ipolecce
UCCIIE0BATEIBCKON JESATEIILHOCTH Hay4HOIIOIYJISIPHYO JUTEPATYPY
XMMHYECKOIO COJEPKaHus, CIIPAaBOYHBIE MaTepHUalIbl, pecypchl IHTepHETa.
BeicTpauBarh pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
UH(POPMALIMIO U3 yYeOHUKA U CIIPaBOYHBIX MAaTE€pPHAJIOB, IPAMOTHO UCIIOJIb30BaTh
W3YYEHHBIN OHATUIHBIN alnapaTr Kypca XuMuu
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— OTHOCHUTEIIBHON MOJIEKYJISIPHOU
Macchl BELIECTB;
MacCcoBOM  JIOJIM  XMMMYECKOTO
pIIeMeHTa 110 (POPMYJIe COCTUHEHUS

Pa3nen 2. BaxkHeiinue nmpeacraBuTe I Heopranudyeckux Bemrectn (30 )

Tema 3. Bo3nyx.Bo3gyx — cmech razoB. Cocras
Kucsopoga. Bo3ayxa. Kucimopoa — »jeMeHT
IlonsiTue 06 oKcHUAAX nmpocroe  BemiectBo. O30H —
(5 ) QJJIOTPOITHAS Mo UKAITHS

KUCJIOpOAA. Haxoxnenue

KHCIIOPOJa B TIpUpoe, (HU3HIECKre
1 XUMUYECKHE CBOICTBa (peakuuu

OKHCIICHHSI, TOpCHHE). Y CIIOBHS
BO3HUKHOBEHHS U  IPEKpAILCHUS
ropenus. [lonarue

00 OKCHIaX.

CriocoObl TIOJIyYeHHUS] KHUCIOpoAa B
TabopaTopud W TPOMBIIIICHHOCTH.

[Ipumenenue KHUCIIOpOoa.
KpyroBopoT KHuCI0poa B IPUPO/IE.
TermoBoit  3pdextT Xumuueckoi
[PEaKITHH, TIOHATHE 0
TEPMOXHUMHUYECKOM ypaBHEHUH,
PK30 u IHIOTEPMHUYECKUX
[PEAKITHSIX.

Tornueo (He(Th, Yrodb M METaH).
3arpsi3HeHUE BO3AyXa, CIIOCOOBI €T0
[peA0TBPALICHUSI. Ycunenue
napHUKOBOTO 3 dekTa, pazpyuieHue
030HOBOTO CJIOSL.
JlemoHcTpauuu

PackpbIBaTh CMBICT HM3yYaeMbIX IOHATHH W MPUMEHATH 3TH IOHATHS IPHU
OIMCAaHUM CBOMCTB BEIIECTB U X MPEBPaICHUM.

XapakTepu3oBaTh (OMHUCHIBATH) COCTAB BO3AYyXa, (DU3UYECKHUE U XUMHUYECKHE
CBOICTBA KHUCIIOPOJIa, CHOCOOBI €ro MOJIyYeHHs, MPUMEHEHHE W 3HAYCHHE B
MPUPOJIE U KU3HU YETIOBEKA.

CpaBHHMBATB PEAKIIUN TOPEHUS U MEIJICHHOTO OKHCJICHUSI.

CobupaTh mpuOOPHI IS MOTYUYCHHS KUCIOPOAa (BBITECHEHUEM BOJIBI 1 BO3/IyXa).
Pacrnio3HaBaTh OMBITHBIM MMYTEM KHCIIOPO/I.

Mcronb30BaTh XUMUUYECKYIO CHMBOJUKY Ui COCTaBIeHHUS (DOPMyJ BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUH XUMHUECKUX PEAKIIMH ¢ y4acTUEeM KHCIOPO/Ia.
OOBACHATH CYIITHOCTh JKOJOTHUYECKHX MPOoOJeM, CBA3aHHBIX C 3arpsi3HCHHUEM
BO3IyXa.

CnenoBaTh mpaBuiaaM Oe30macHON paOOTHI B 1a0OpaTOPUU MPH HCIIOJIb30BAHHH
XUMHYECKON TMOCYAbl U OOOPYIOBAaHMS, a TaKXKe MpaBuUiaM OOpalieHus ¢
TOPIOYNMH BEIIECTBAMH B OBITY.

[[nanupoBaTh W OCYIIECTBIATH HAa MPAKTUKE XHUMHYECKHUE SKCIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHHUS, JIeJaTh BBIBOJIBI IO PE3YyJIbTaTaM dKCTICPUMEHTA.
Y4acTBOBaTh B COBMECTHOI paboTe B rpymIe.

Mcnonp30BaTh TpW  BBINOJHEHUM Y4YeOHBIX 3aJaHUl W B Ipoliecce
HCCJICI0BATEIbCKOM JeATeTLHOCTH HAyYHOITOMYJIIPHYIO JTUTEPATYpy
XUMUYECKOTO COJICpKAHUs, CIPABOYHbIE MaTepualbl, pecypchl IHTepHeTa.
BricTpanBath pa3BEpHYThIE THUCHMEHHBICE M YCTHBIC OTBETHI C OIOPOM Ha
WHGOPMAITHIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO MCIOJIE30BATh
M3y4YCHHBIM HOHATHUHHBINA anmnapar Kypca XUMHH.

B3anmopeiictue dochopa, cepsl
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U JKelle3a C KMCIOPOAOM (BO3MOKHO
MCII0JIb30BaHNE BUAECOOIBITOB).
Onpenenenue COJIepKAHMS
KHCIIOpO/ia B BO3/IyXE€.

OneIThI, JIEMOHCTPHUPYIOIINE
YCIIOBUS BO3HUKHOBEHUS u
NpeKpalleHus] TOPEHMUS.
JlaGopaTopHble M MpaKTHYecKHe
padoThI

JlabopamopHuiii onvim:
O3nakomiieHMe ¢ oOpa3uamu
OKCU0B. [ Ipaxmuueckas paboma:
Ne 3. Tlonyuenue u cobupanue
KHCJIOpO/1a, U3yYEHHE ero CBOMCTB.
Botuucnenusn

— MOJIEKYJIIPHOM MacChl KHCIIOpOaa
1 030Ha HA OCHOBAaHWU aTOMHOH
Macchl XMMHUECKOI0 JIEMEHTA

Tema 4. Bogopon.
IlonsiTue 0
KHCJIOTAaX M COJISAX

(59)

Bonopon — »3leMeHT M MpocToe
BellecTBO. HaxoxkaeHnue B npupoe,
(buznueckue u XUMHYECKHE
CBOICTBA (Ha puMepe

B3aMMOJCHCTBUS C HEMETAJlNIa MU H
OKCHUJIaMH METaJUIOB), IPUMEHEHUE,
CITOCOOBI MOJTYyYCHHUS.

IToHsATHE O KUCIOTAaX U COJISIX.
JlemoHcTpauuu

[lonyuenue, cobupanue u
pacrno3HaBaHuEe BOJIOPO/IA.

['openue Bonoposa.
B3anmMoaelicTBue BOJIOpOJIa

okcuaom meau(Il).

PackpbIBaTh CMBICII M3Y4YaeMbIX HOHATHH M MPUMEHSATh 3TH HOHATHS IpU
ONMCAaHUMU CBOMCTB BELIECTB U UX MPEBPALCHUM.

XapakTepu30BaTh (ONMUCHIBATh) (pU3MUECKUE U XUMHUECKUE CBOWCTBA BOJOPOJA,
CIIOCOOBI €r0 MOITYYEeHHUs], IPUMEHEHHUE.

CoOupathe npubdop A MOJIyUYEHUs] BOAOPOAA.

Vcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JIJISl COCTAaBICHHUS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUIH XMMHUYECKUX PEAKLUH ¢ yyacTHEM BOJOPO/a.
CrnenoBatb npaBmiiaM 0e30mMacHOM pabOTHI B 1a0OpaTOPHH NPU MCIIOIB30BAHUU
XMMHUYECKOM MocyAbl M OOOpYJOBaHUS, a TaKKe IpaBujiaM oOpalleHus ¢
TOPIOYMMH BELIECTBAMH B OBITY.

[lnaHupoBaTh M OCYHIECTBIATh Ha MPAKTUKE XUMHUYECKHE SKCIIEPHUMEHTHI,
POBOJIUTH HAOIOACHUS, IENIaTh BHIBOJIBI TIO PE3yJIbTaTaM dKCIEPUMEHTA.
Y4acTBOBAaTh B COBMECTHOM paboTe B IpymIie.
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JlaGopaTopHbie "
NpaKkTH4YecKue padoTbl

JlabopamopHulii onvim:
Bzaumopeiicteue KHUCIIOT c
METaIaMH. Ipaxmuueckasn
paboma:

Ne 4. Tlonydenne u coOupaHHe
BOJZIOPOJIA, U3YYEHUE €TO CBOMCTB.
Botuucnenusn

— MOJIEKYJISIPHOM MaccChl BEIIECTBa
Ha OCHOBAaHMM AaTOMHOW MAaccChl
XUMHUYECKHUX JIEMEHTOB

Tema 5. KosinuecTBeHHBIE
OTHOLIEHUS B XUMHH
(4 9)

KommgectBo BemiecTtBa.  MoIb.
Momnsipaast macca. 3aKkoH
ABorazapo. MonspHblii  00BEM
ra3oB. PacyéTrhl Mo XMMHUYECKUM
YPaBHEHUSIM.

JlemoHcTpauust

OOpasupl BEMIECTB KOTHMYECTBOM 1
MOJIb.

\Botuucnenusn

— 00B€Ma, KOJIMYECTBA BEIISCTBA
raza 10 €ro  H3BECTHOMY
KOJMYECTBY  BEIIECTBA WM
00BEMY;

— 00BbEMOB T'a30B [0 YPaBHEHUIO
peakiMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHHI Ia30B

PackpbIBaTh CMBICT M3y4aeMbIX MOHATHA W NPHUMEHATh 3TH NOHATHUSA, 4 TAKKe
W3YYEHHBIC 3aKOHBI U TEOPUM U1 PELLIECHUs paCYETHBIX 3a1a4.

BbIYnCATh MOJSPHYIO Maccy BEIECTB; KOJMYECTBO BeEIlIeCcTBa, 00bEM rasa,
Maccy BEILECTBA;

[IpoBoaMTH pacyéTel MO YpPaBHEHUSAM XUMHYECKHX pEAKUUNA: KOJIUYECTBA,
00bEMa, Macchl BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce pearecHToB
WJIU IPOAYKTOB PEAKIUH.

BricTpauBarh pa3sBEPHYTHIE NHUCbMEHHBIE W YCTHBIE OTBETBI C OIOPOM Ha
uHGbOpMaLMIO U3 yUeOHHKA U CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO MCHOJIb30BaTh
V3YUYCHHBIN NOHATUHWHBIN anmnapaTr Kypca XuMUU

Tema 6. Bona.
PacrBopbl. IlonsiTue
00 OCHOBAHMSAX

(59)

du3nyecknue  CBOMCTBA  BOJIBL
AHAIM3 W CHUHTE3 — METOJIBI
M3Yy4YeHHUs COCTaBa BOJIBI.
XUMHUYECKHE CBOMCTBA BOJIBI

(peakyu ¢ METAJJIAMH,

PackpbIBaTh CMBICII U3y4aeMbIX MOHATUN U MPHUMEHATh 3TH MOHATUSA MPU
ONMCAaHUU CBOMCTB BELLECTB U UX MPEBPALIEHUMN.

XapakTtepru3oBaTh GU3MUECKUE U XUMHUYECKHNE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOPUTEIIS B IPUPOJIHBIX ITPOLECCAX.

CocCTaBIISTh YPaBHCHUA XUMHYCCKHUX peaKuHﬁ C y4aCTHEM BOJBI.
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OKCHIaMH METaJIOB n
HEMETAJIJIOB).
CoctaB ocHoBanui. IloHarue 006
VHINKaTOpax.

Boga xak pactBoputenb. PacTBopb.
PacTBOpPUMOCTH BEILIECTB B BOJIE.
HaceilieHHple ¥ HEHACHIIICHHBIE
[PacTBOPBI. MaccoBas JIOJISt
BEIIECTBA B paCTBOPE.

Ponp pacTBOpOB B IpHUpPOAE WU B
PKU3HU 4yenoBeka. KpyroBopoT Boabl

B IIPUPOJIE. 3arpsizHeHue
npupoAHblX  Boid.  OxpaHa
OYMCTKA NPUPOAHBIX BOA.
/leMoHCTpPaL UK

DIEKTPOJIN3 BOJbI; CUHTE3 BOJBL;
B3aMMOJICVICTBHE BOJIBI c
Metannamu (Na, Ca) (BO3MOXHO
MICIOJIb30BAHUE

BUICOMATEPHAIIOB).

PacTBOpeHre BEIIECTB C Pa3IUIHOM
[PaCTBOPUMOCTBIO.

lccienoBanue pacTBOpPOB KHUCIOT U
1€JI0YEN C TOMOLIBIO HHIUKATOPOB.
JlabopaTopHbIe U IPAKTHYECKHE
padoThI

[l Ipaxmuueckas paboma:

No 5. IlpurotoBiieHHE PACTBOPOB C
ONpeAeIEHHOM  MAacCOBOM  JoJieit
[PacTBOPEHHOIO BEIIECTBA.
\Boluucnenus

C HCIOJB30BAHWEM  TOHSATHUSA
«MaccoBasi  JIOJIsl  BEIIECTBA B

OOBACHATH CYITHOCTh SKOJIOTMYECKHX MPOOJIEM, CBS3aHHBIX C 3arps3HEHUEM
MMPUPOIHBIX BOI, CII0COOBI OYHCTKHU BOIBI OT HpHMGCGﬁ, MCPEBI IO OXpaHE€ BOA OT
3arps3HEHNS.

HJ'IaHI/IpOBaTI) U OCYHICCTBJISITb HaA TMPAKTUKEC XHMHUUYCCKHUC OSKCICPUMCHTEI,
POBOINTH HAOIIOICHNS, JIETIATh BHIBOIBI 110 PE3YJIbTaTaM SKCIEPHUMEHTA.
CrnenoBatp mpaBmiaM 0e30mMacHOM pabOTHI B TAOOPATOPHH TPU HCIIOIB30BAHUU
XMMHUYECKON TTOCY/IbI U 000y IOBaHUSL.

HpOBO)II/ITI) BBIYUCIICHUA C IPUMCHCHUCM IMOHATHA «MAaCCOBas NOJIA BCIICCTBA B

pacTBOpe».
Vcnonp30BaTh Mpu  BBINOJIHEHWHM Y4YEOHBIX 3aJaHMMl W B Ipolecce
HCCIIEI0BATEIBCKON JIEATENBHOCTH HAy4YHOIIOIYJIIPHYIO JUTEPATypy

XUMUYECKOTO CO/ICpIKaHUs, CIIPAaBOYHbIC MaTEpHaIIbl, pecypchl HTepHeTa.
BricTpanBath pa3BEPHYTHIE MHUCHMEHHBIE M YCTHBIE OTBETHI C OMOPOl Ha
uHGOPMAITHIO U3 YICOHUKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO HCIIOJIH30BATh
M3YUYCHHBIN MOHATUUHBINA anmapaT Kypca XuMUU
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pacTBOpe»

Tema 7. OcHOBHBIE
KJIACCHI
HEOPraHu4eCcKuX
coeIMHeHUu i

(11 9)

aM(pOTEPHBIX OKCUIOB.
OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS,
HOMEHKJIaTypa (MeXAyHapoaHas ¥
TpUBHAJIbHASA), ¢buznueckue 7
XMMUYECKHE  CBOWCTBA,  CIOCOOB]
[10JIy4CHUS. Kucnorsr: COCTaB,
kinaccudukanus, HOMEHKJIaTypa,
(u3nvIecKre U XUMHUYECKHE CBONCTBA,)
CHOCOOBI OTYYEHUSI.

Psit akTUBHOCTH METAJLIOB.

Comu  (cpegHue): HOMEHKIATYpa,
CHOCOObI MOJTy4EHUSs,
B3aUMOo/IeiicTBHE conei c

METalllaMH, KHCJIOTaMHM, HICJI0YaMu
1 COJIsSIMH.

[ 'eHeTH4ecKas CBs3b MCKIOY
KJIaCCaMHU HEOPraHUYECKUX
COEMHEHHIA.

JlemoHcTpauMu

OOpa3ipl HEOPTraHMUYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB.

Knaccudukanms HeoprannueckuxKiaccupuuupoBaTh U3y4aeMble BEIIECTBA [0 COCTABY U CBOHCTBAM.

COEMHEHHUIA. CocTaBiaTh (GOPMYJIBI OKCHJIOB, KHCIOT, OCHOBAHHMA, COJICH M Ha3bIBaTh UX TIO
Oxcuapl:  cocTaB, KiacCcU(UKAINUgMEKIYHAPOIHON HOMEHKIIATYPE.

(OCHOBHBIE, KHUCJIOTHBIE,l [pOTHO3MPOBATh CBOWCTBA BEHIECTB HA OCHOBE OOMIMX XWMHUYECKUX CBOWCTB
aM(OTepHBIe, HECOJe00pa3yIoIIne ) M3yYeHHBIX KJIACCOB/TPYMI BEIIECTB, K KOTOPHIM OHH OTHOCSTCS.

HOMEHKIaTypa (MexayHaponHas HWCOCTaBIATh  MOJIEKYJSIPHbIE — YpPaBHEHMsI — peakUuid,  WUIIOCTPUPYIOIINX
TpUBHAJIbHAS ). XMMUYECKHE CBOMCTBA M  CHOCOOBI MOJYYEHHs  BEIIECTB  H3YyYEHHBIX
[TonmyueHre U XUMHUECKUE CBONCTBAKIIACCOB/TPYII, @ TAKXKE IMOATBEP)KAAIONINX TCHETHYECKYIO B3aUMOCBS3b MEKIY
KHCIIOTHBIX, OCHOBHBIX WHHUMH.

[[pon3BOIUTE BEIUUCICHHUS IO YPABHEHUSIM XUMUYECKUX PEAKIIUMN.

[[1anupoBaTh W OCYIIECTBIATH Ha TMPAKTUKE XHUMUYECKUE HKCIEPHUMEHTHI,
[IPOBOANTH HAOIIOICHUS, IETaTh BEIBOJIBI 110 Pe3yiIbTaTaM dKCIICPHUMEHTA.
CnenoBath mpaBuiaM 0e30macHON pabOThHI B J1aOOpaTOPUH MPH HCHOIb30BAHUU

XUMHUYECKOH MOCYIbl U 000PYJOBAHHUS.
licnionb30BaTh IpHU  BBIIOJHEHWM Yy4YyeOHBIX 3aJaHMi M B Ipolecce
MCCIIEIOBATENbCKON JEeSITEIbHOCTH HAYyYHOIIOIYJIIPHYIO JUTEpaTypy

XMMHUYECKOTO COJEPKaHUs, CIIpaBOYHbIE MaTepHalsl, pecypcbl IHTepHeTa.
BricTpauBaTth pa3BEPHYTHIE INHCbMEHHBIE W YCTHBIE OTBETHI C OIIOPOM Ha
MH(pOPMAaLIKIO U3 Y4eOHUKA U CIIPAaBOYHBIX MAaTe€pHUajIoOB, IPaMOTHO UCIOJIb30BATh
M3Y4YCHHBIN OHATUIHBIN anmapaT Kypca XUMHAH

B3aumozaencTBue pacTBopa CEpHOU
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kucaoThl ¢ okcuaoM meau(Il).
Peakuust HeHWTpanuzanuu.
BroiTecHeHHe ~ OIHOTO — MeTaia
NPYTHM U3 pacTBOpa COJIH.
JlaGopaTopHble M NMpaKTHYECKHUe

padoThI

JlabopamopHvle ONnvimbl:
Bzaumoneiictere KHUCIIOT c
MeTaJlJIaMH. [Tonyuenue
HEPACTBOPHUMBIX OCHOBAHUH.

B3anMoneiicTBue  HEpacTBOPHUMBIX
OCHOBAHHI C KUCIOTaMHU.
Paznoxxenne rtumpokcuna menu(Il)
P HArPEBaHUMU.

[ Ipakxmuueckas paboma:

Ne 6. PerieHue 3kcriepuMeHTaJIbHbIX
3agad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCIHMHEHUID.
Botuucnenus

— T1I0 YypaBHEHUSAM XHUMHUYECKUX
peaxImit

Pa3znea 3. Ilepuoanyuecknii 3axkoH u [lepuoaguyeckasi cucrema xumuueckux 1emMenToB /. . Menneseena.
Crtpoenue aToMoB. XMMHUYeCKas CBsA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE peaknuu (15 1)
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Tema 8.
[lepunoauyeckuii 3aKoH
H Ilepuoauyeckas
CHCTEMA XHMHYECKHX

3JIEMEHTOB . n.
Menneseena.
CrtpoeHue aToma

(7 9)

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYSCKHNX 3JeMeHTOB. IloHsATHE O

pyIIax  CXOJHBIX  DJIEMEHTOB
(1IemovHbIe W IIETOYHO3EMENIbHBIC
METaJulbl, TaJOreHbl, HWHEPTHbIC
rasbl).

DneMeHThl, KOTOpble 00pa3yloT
aM(pOTEepHBIC OKCH/JIBI "
THJIPOKCH/IBI. [Tepuonuueckunit
3akoH W [lepuonnueckas cucrema
xAMudeckux anemento . .
Menpneneesa. Ilepuonsl, rpynimsl,
noArpymnmsl. PU3HMYECKUU CMBICI
MOPSAKOBOIO HOMEpPA  DJIEMEHTA,
HOMEPOB M€PUO/A U FPYIIIIHI.
Crpoenue aTOMOB. Cocras
ATOMHBIX szep. N3otomsl.
DNEKTPOHBI. Crpoenue
DIEKTPOHHBIX  000JIOYEK aTOMOB
HIEPBBIX 20 XMMHYECKHUX
3JIEMEHTOB [lepuoanueckoit
cuctemsl [. 1. Menneneena.
XapakTepucTuka XUMHUYECKOTO

DJIEMEHTA II0 €ro IIOJOKCHHIO B
[lepuonuueckont cucreme JI. U.
MeHaeneena.

3HadyeHHne [Tepuoanueckoro
3akoHa U llepuoanyeckon CUCTEMbI
XHUMHYISCKHX 3JIEMEHTOB TS
pa3BuTUA Hayku U npaktuku. J[. W.
MenzeneeB — Yy4€HbIM, Meaaror u
rpakIaHUH.

JlemoHcTpannu

PackpbIBaTh CMBICT IEPHOJUYECKOTO 3aKOHA.

[loHMMaTh CyIECTBOBaHME NEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKUX
DIIEMEHTOB (M3MEHEHHE PAJUYCOB aTOMOB M JIEKTPOOTPHULIATEIILHOCTH)

U UX COCIMHEHUH OT MOJIOKEHUS B IIEPUOJANYECKON CUCTEME U CTPOCHUS aTOMA.

Y CcTaHaBIMBATh CBSA3b MEXKY IOJOKEHUEM DJIEMEHTA B NIEPUOJINYECKON CUCTEME
U CTPOEHHUEM €ro aToMa (COCTaB M 3apsj sipa, o0lIee YKCIIO IEKTPOHOB U
pacIpeieIeHUe UX 110 2JIEKTPOHHBIM CIIOSIM).

[IporHo3upoBaTh XapakTep U3MEHEHUS CBOMCTB JIEMEHTOB U UX COCAMHEHHUU IO
rpymnmaMm u nepuojaam Ilepuoandeckoit CHCTEMBL.

XapaKkTepu30BaTh XUMHUYECKHE IIEMEHTHI IIEPBBIX TPEX IIEPUONOB, KaJus,
KaJIBLIMS 110 UX 1T0J10KeHUIo B [lepnoauyeckon cucreme JI. . Menzeneesa.
CnenoBath mpaBmiiaMm Oe3omacHOi paboThl B J1aOOPaTOpUU MPH UCIIOJIB30BAHUH
XUMHUYECKOH MOCYIbl U 000PYJOBAHHUS.

BoicTpanBaTh pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
MHPOPMALNIO U3 YIeOHHKA M CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO HCIIOJIB30BATh
M3y4YECHHBIN MOHATUHWHBIN anmnapaTr Kypca XUMMUH.

lVcnonp30BaTh MpU  BBIIOJHEHUM Y4YEOHBIX 3aJaHMM TEKCThl y4eOHUKa,
crnipaBouHble Matepuaisl (Ilepuoguueckyro cucteMy XMMHUYECKHX 3JIEMEHTOB /.
1. MenpneneeBa, TaONUIly pacTBOPHUMOCTH KHCIIOT, OCHOBAaHHA M COJICH B BOJE,
HIIEKTPOXUMUYECKUN Pl HAIPSKEHUH METAUIOB).

Vcnonp30BaTh  MpU  BBINOJIHEHWHM  y4eOHBIX 3aJaHUMii M B Ipoliecce
MCCIIEIOBATENBCKOM JIEATENHOCTH HAyUYHONOIYJIAPHYIO JUTEPATypPy XUMHUYECKOTIO
coJiep>KaHusl, CIIpaBOYHbIe MaTepHalbl, pecypchl MIHTepHeTa
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KopoTtkonepuoanas "
TUTMHHOTICPUOTHAS hopmbI
[leproanueckon CHUCTEMBI
xuMudeckux oanementoB . W
MeHnaeneena.

O3nakomiieHHe ¢ oOpasmamu

METaJJIOB U HEMETAJIJIOB.
JlabopaTopHble U MpaKTHYECKHE

padoThI
VlabopamopHbwiii onvim:
Bzaumoneictere TUAPOKCHIA

[IMHKa C pacTBOpaMHM KHUCIOT U
miejIouei

Tema 9. XwuMmuueckas
cBsi3b. OKHCINTEILHO-
BOCCTAHOBHTEJIbLHBIE
peaxiun

(8 1)

DIEKTPOOTPULIATEILHOCTD
XUMHUYECKHX 2JIEMEHTOB.

aTOMOB

XumMudeckas CBSI3b (nonHas,
KOBAJICHTHAS TOJIsSIpHASI u
KOBaJICHTHAsI HEOJIIpHAsT ).

CreneHb OKHUCJICHHUS.

OKUCIUTEIHLHOBOCCTAHOBUTEIBH
bie peakiuu (OBP). [Iporecchr
OKHCJICHUA W BOCCTAaHOBJICHUA.
OKHUCIIUTENN U BOCCTAHOBHUTEIIH.

JlemoHCcTpauuu
OKHUCIUTETEHOBOCCTAHOBUTEIHHBIC
peakuuu: ropeHue, peakuuu

Pa3JIOKCHUA, COCAMHCHUA

PackpbIBaTh CMBICH H3y4aeMbIX TOHATHMN.

OrnpenensaTh BUJI XUMUYECKOHN CBSI3U B COSTUHEHUU.

OnpenensaTh cTeNeHb OKUCIEHUS XUMHUYECKOTO AJIeMEHTa Mo (opMylie ero
COCIMHEHUS.

OnpenensTh IeMEHT (BEIIeCTBO) — OKHUCIUTENb U JIEMEHT (BEIECTBO) —
BOCCTAHOBHUTEIIb.

OOBSCHATH CYITHOCTb MIPOIECCOB OKUCIEHUS U BOCCTAHOBJICHUS.

CocTaBiATh JIEKTPOHHBIN OallaHC C y4€TOM YHUCIa OTJAHHBIX M MPUHITHIX
3JIEKTPOHOB.

CocTaBiATh ypaBHEHHUE OKUCIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUH.
Vcronb30BaTh TpU  BBIMOJHEHWH YYEOHBIX 3aJaHUN  TEKCThl y4eOHUKa,
CIIpaBOYHbBIC MaTepUalbl (MIEPUOJIUYECKYIO CUCTEMY XUMUYECKUX DJIEMEHTOB /Jl.
M. MengeneeBa, TabnuIly pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUN M COJeil B BOJeE,
PIEKTPOXUMUYECKUH psiJl HAPSKEHUM METaJJIOB)
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9 KVIACC

(2 4 B HEmemt0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

Tempbl,
packpbiBalonue
JAHHBINA pa3aea

NMpOorpamMmmbi,
M KOJIHYECTBO YaCOB,
OTBOJMMOE HA HUX

OcHoBHoOe cogepkaHue

OcHoOBHBIE BUIBI 1€ATEBHOCTH 00Y4al0IUXCS

W3MEHEHUH CBOWCTB XHMHYECKUX
PJIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KaJusl, KaJdbllUs U UX COSTMHECHUN B
COOTBETCTBUM  C  TIOJIOKCHHEM
DJIEMEHTOB B MIEPUOINYECKOMN
CHUCTEME U CTPOCHUEM UX aTOMOB.

Kinaccudukanuss ¥ HOMEHKIATYpA
HEOPTaHUYECKUX BEIIIECCTH
(MexxayHapoaHass W TpUBHAIbHAs).
XUMHUECKHNE CBOWMCTBA  BEMISCTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KJlaccam|
HEOPraHWYECKUX COCJAMHECHUMN, UX
FEHETUYECKasl CBSI3b HEOPTaHUYECKUX
BEIIECTB.

Crpoenne

XUMUYECKON

BEIECTBA:
CBSI3U

BUJIBI

n THUIIbI

H3yUYeHue
Pa3nen 1. BemecTBo 1 xumuyeckue peakiuu (30 1)
IloBTOpEHUE ullepnonnuecknii 3aKOH[XapaKTepHu30BaTh XUMUYECKUE 3JIEMEHThl MEPBBIX TPEX MEPUOAOB, KU U
yriyoJenue 3Hanuiilleprnoguueckas cucTeMaKaabplus o ux nosnoxxenuto B [leprnoanueckont cucreme . 1. Menaeneesa.
OCHOBHBIX Pa3aeJI0BXUMUYECKUX 3JIEMEHTOB KnaccuduimpoBaTs 1 Ha3bIBaTh HEOPraHMYECKHUE BEIIECTBA N3YUYCHHBIX KJIACCOB.
Kypca 8 kiaacca . U. MenneneeBa. Crpoenue |OnucbiBaTh OOIIME XHUMHUYECKHE CBONCTBAa BELIECTB PA3JIMYHBIX KJIACCOB,
(6 9) aTOMOB. 3aKOHOMEPHOCTHU B [[IOATBEPKJATh CBOMCTBA MPUMEPAMH MOJIEKYJSIPHBIX YPABHEHUN XUMHUYECKUX

PEaKIIUH.

Onpenenarb BHJ XUMHYECKOM CBSI3M W THUII KPUCTAUIMYECKOM PEIIETKH
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpauBarh pa3BEPHYThIE NUCBMEHHBIE W YCTHBIE OTBETHI C ONOPOW Ha
uHGbOpPMaIMIO U3 YYeOHHKA U CIIPABOYHBIX MaTepUaIOB, IPaMOTHO HCIOJIb30BaTh
VM3YUYCHHBIN IOHATUMHBIN aIllapar Kypca XMMHH.

Mcmonp30BaTh TpPU  BBIOJTHEHWM  Y4YeOHBIX 3aJaHU W B IIpoIlecce
HCCJIEI0BATENbCKON JIeATEIbHOCTH Hay4HOIIOMYJIAPHYIO JIUTEPATYPY
XUMHYECKOTO COAEPKaHUs, CIIPAaBOYHbIE MaTepHUAJIbI, pecypchl IHTepHEeTa
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KPUCTAJUIMUECKUX pPEETOK.
3aBUCUMOCTb CBOWMCTB BEIIECTB OT
UX CTPOCHHUSI.

JlemoncTpanuu

1. Monenu KPUCTAITMYECKHX|
PEIETOK HEOPTAaHUYECKUX BEIIECTB.
2. Kopotkonepuoanas u
JUTMHHOTIEpUOHAS bopmbI
[lepronnueckoin CUCTEMEI
XUMHYECKHX dieMmeHtoB JI. H.
MenienneeBa

Tema 1. OcCHOBHBIE
3aKOHOMEPHOCTH
XHUMHYECKHX PeaKIHl
(8 )

Knaccuduxanus XUMHUYECKUX
peakuuii Mo pa3Iu4HbIM NPU3HAKAM
(0 YMCIy U COCTaBY yYacCTBYIOLIMX
B pEaklUU BEUIECTB, 110 TEINIOBOMY
b dekTy, Mo U3MEHEHHUIO0 CTeTeHen
OKHUCJICHUS XUMHUYECKUX
HJIEMEHTOB, MO OOpaTMMOCTH, IO
YYACTHIO KaTaau3aTopa).

JK30 u SHAOTEPMHUUYECKUE
peakuuu, TEPMOXUMHUYECKHE
ypaBHeHusA. [loHsTHE O CKOpOCTH
XUMU4YecKkor peakuuu. [lonarue o
FOMOT€HHBIX M IE€TEPOreHHBIX
peakuusix. [lonstue 06 oOpaTuMbIX
U HEOOpaTUMBIX  XHMHUYECKUX
peakuusx. [loHsaTue o XuMu4eckom
paBHOBeCHH. (DAKTOPBI, BIMSIOLINE
Ha CKOPOCTb XMMHYECKOW PEakLHH
1 II0JIO’KEHUE XUMHUYECKOTO
paBHOBECHSL.
OKHUCIUTETPHOBOCCTAHOBUTEIIBHBIE

PackpbIBaTh CMBICII M3y4aeMbIX IMOHATUN U NPUMEHATH 3TU IOHATHUS IIPU
ONMCAHUH CBOMCTB BELIECTB U UX IPEBPALICHUM.

KnaccupuupoBars XMMUYECKHE PEAKLIUH 110 Pa3IMYHBIM IPU3HAKAM.

Y cTaHaBINBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIUU OT Pa3IMYHbIX
(akxTOpOB.

[IporHO3MpOBaTE BO3MOYKHOCTH MPOTEKAHMS XUMHUYECKMX IPEBpaIlcHUN B
Pa3IMYHBIX YCIIOBUSX.

Onpenenars OKUCIUTEh U BoccTanoBuTeNb B OBP.

CocTaBisATh AJIEKTPOHHBIN OaNaHC peaKIiH.

[Ipon3BOAUTE BBIUUCICHUS [0 XUMUYECKUM YPABHEHUSM.

BoicTpauBaTh pa3sBEPHYTHIE IMCBMEHHBIE U YCTHBIE OTBETBI C OIIOPOM Ha
nH(pOpMaLKIo U3 yueOHUKA M CIIPABOYHBIX MaTEPUaJIOB, TPAMOTHO MCIIOJIb30BaTh
M3Y4YEHHBIN OHATUMHBIN alapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBINIOJHEHUH  y4eOHBIX 3aJaHuUll U nporecce
HCCIIE0BATEIBCKOU JeATEIbHOCTH Hay4HOIIOIYJISIPHYO IuTepaTypy
XUMHUYECKOTO COJIEpKaHUs, CIIPABOYHbBIE MaTEpHUAIIbI, pecypchl IHTepHEeTa

B

peakiuu (JICKTPOHHBIN OajaHc

35




OKHUCIINTEIbHOBOCCTAHOBUTEIBHOM

peaKIInm).

JlemoHcTpauuu

l. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEeaKIK OT pPa3Iu4HbIX
(akTOpOB.

2. BosneiicTBue KaraiM3aTropa Ha
CKOPOCTb XUMUYECKOW PEaKLIUH.

3. Ilpumepbl HeoOpaTUMBIX U
00paTUMBIX PEAKIIHUH.

4. CwMmenieHue paBHOBeCHs
XMMHUUYECKON PEaKIIHH.

Botuucnenusn

— KOJIMYECTBa BEIeCcTBa, 00bEMA U
MACChl pEareHTOB WJIU MPOAYKTOB I10
YpPaBHCHUSM XHUMHYECCKHX PEaAKITIH

Tema 2.
DIeKTPOJTUTHYECKASA
MUCCOMUALIUA.
XuMHYecKne peakiuu B
pacTBopax

(16 1)

3JIEKTPOJIUTUYECKOU
nuccolManuu.  DJIEKTPOJIUTHl U
HE3JIEKTPOJIUTHI. Karuonsr,
AHUOHBI. MeXaHW3M JUCCOIHAIINH
BEILIECTB C pPa3IMYHBIMU BUJIAMHU
XHUMHYISCKOM CBSI3H. CreneHb
muccoumanuu. CUIbHBIE M Cla0bIe
PIIEKTPOJIUTHI.

Peakium HOHHOT'O oOMeHa,
YCJIOBUS WX MNpoTeKaHud. oHHbIE
YPABHEHUS PEAKLIUN.
XUMUYeCKre  CBOMCTBA
OCHOBaHHUM U  colleit CBETE
MpeACTaBICHUI 00
PIEKTPOJUTUYECKON  JMCCOLIUALIMH.
Cpena  pactBopa. Ilonarune o

Teopus

KHUCJIOT,
B

TUJIPOJIU3E COJICH.

PackpbiBaTh  CMBICII ~ HU3y4aeMbIX  IOHSATHIA,
3JIEKTPOJIUTUYECKON JUCCOLMALINH.

OOBSCHATH TPUYUHBI DJIEKTPOIIPOBOTHOCTH BOIHBIX PACTBOPOB.

CocTaBnsiTh ypaBHEHUS IUCCOLMAIMU KHUCIJIOT, IIEJIOYEd W COJIEH, MOJIHbIE W
COKpaIEHHBIC HOHHBIC YPABHEHUS XUMHUECKUX PEaKIMi HOHHOTO OOMEHa.
[InanupoBaTh M OCYHIECTBIATH Ha MPAKTHUKE XHWMHYECKHE SKCIEPUMEHTBHI,
MPOBOJAMUTH HAOIIOICHUS, IENAaTh BEIBOJIBI 110 Pe3yIbTaTaM IKCIIEPUMEHTA.
CrnenoBaTh mpaBuiIaM 0e30macHOM pabOTHI B 1abOpaTOpUU MPH HCIOJIb30BAaHUHU
XUMHYECKON TIOCYIbI 1 000PYIOBAHMS.

[Ipou3BOAUTH BBIUNCIEHUS IO XUMUYECKUM YPABHEHUSM.

BricTpauBarh pa3BEPHYTbIE IHCbMEHHBIE U YCTHBIE OTBETHI C OINOPOM Ha
uHGOpMaIMIO U3 yUYeOHHKA U CIIPABOYHBIX MaTE€pPHAaNOB, IPaMOTHO MCHOJIb30BaTh
W3YYEHHBIN IOHATUMHBIN alapaT Kypca XUMHUU.

Hcnonp30BaTh NpU  BBINOJIHEHUHM  Y4YeOHBIX  3aJaHUd U nporecce
MCCJIE10BATENbCKOM NEeSATEIbHOCTH Hay4YHOTIOMYJISIPHYO IuTepaTypy
XUMUYECKOIO COIEpKaHNUs, CIIPaBOYHbIE MaTEepHUallbl, pecypcsl IHTepHEeTa

a TAaKXEC CMBICJI TCOpUn

B
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KauecTBeHHBIE peakuuu Ha
KATHOHBI U AHUOHBI.
JlemoHCcTpaunu

DIIEKTpUYECKast IIPOBOJAUMOCTh
[pacTBOPOB  BEUIECTB; JABM)KEHUE
IOHOB B JIEKTPUYECKOM II0JIE.
OnbITHI, WJUTFOCTPUPYIOIIHE
MPU3HAKA TPOTEKAHMS PEaKLIMH
MOHHOTO oOMeHa. OmBITBI  TIO
ONPEACIECHUIO CPEbl B PACTBOPAX
coJiell (xJopuaa HaTpusl, kapOoHaTta
HaTpHUsl, XJIOpUAA LINHKA).
JlaGopaTopHble M MpaKTHYecKHe

padoThI

VlabopamopHuiti onvim.
PeakuunnonHoro oOMeHa B
pacTBopax AJIEKTPOJIUTOB:

cyneara wmenu(ll) u ménoun,
kapOoHaTa HATpPUS U  COJSTHOU
KHUCJIOTBI, PEaKIUs HeUTpalu3aluu
MEXIy THUIPOKCHIOM KaJusi U
COJITHOM KUCJIOTOM.

I Ipakmuueckas paboma:

Ne 1. Pemenue
PKCIIEPUMEHTAIBHBIX ~ 3a7a4 110
TEME.

\Botuucnenus

— T10 YPaBHEHUSIM XUMHUYECKUX
peaKIi

Pasnen 2. HemeTrasuibl u ux coeguHenus (34 1)
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Tema 3. Oomas
XapaKTepuCTHKA

XHMHYECKHX JJICMCHTOB
VIIA-rpynnsl. I'ajorennt

(64)

OO0mas XapaKTepUCTUKA
TaJIOTEHOB. OcobeHHOCTH
CTpOCHUS aTOMOB ATUX

PIIEMEHTOB, XapaKTepHbIE Ul HUX
creneHu okucienus. CtpoeHue u
(u3nvyeckue CBOWCTBA MPOCTHIX
BEILIECTB rajioreHoB.
XUMHUYECKUE CBOMCTBA Ha
npuMepe xjopa (B3auMoOJeWCTBHE
C  MeTaulaM{, HEMETaJUIaMH,
[IeTT0YaMHu). XJ10pOBOIOPOS.
CoystHast KHUCJI0Ta, XUMHYCCKHUE
CBOICTBA, MOJIy4YEHHUE,
[IPUMEHEHUE. KauecTtBennsbie
pEeaklMK Ha raJlOreHUANOHBI.
[lelicTBuEe XJ0pa U XJOPOBOJIOPOIA
Ha OpraHu3M YeJIOBEKa.
Baxneimme  XJopuasl MU HX
HAXO0KJEHUE B IPUPOJIE.
JlemoncTpanuu
Buneomarepualibr:
U UX COCUHEHUS.
O06pasiibl XJIOPUIOB.
JlabopaTopHble
NpaKkTH4ecKue padboTsl
JlabopamopHulii onvim:
Pacno3naBanue

XJIOPUANOHOB.

I [pakmuueckas paboma:

Ne 2. IlomyueHue CONSIHON KHUCIIOTBI,
M3y4YCHHE €€ CBOMCTB.

Botuucnenusn

TraJIOrCHbI

OOBsACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB HEMETAIJIOB M HUX
COEIMHEHUH B IpEeeNIax MaJlbIX IIEPUOAOB U TNIaBHBIX noarpymn [lepuoguueckon
CUCTEMBI XUMHUYECKUX JIEMEHTOB C YUYETOM CTPOEHHS UX aTOMOB.
Xapaktepu30BaTh (U3NYECKHE W XHUMHYECKHE CBOMCTBA IPOCTBHIX BEIIECTB
rajJoreHoB (Ha IMpUMepe XJIopa) U CIOKHBIX BELIECTB (XJIOPOBOAOPOA, XJIOpUIa
HaTpUs), CIOCOObI UX MOJIYYEHUs, IPUMEHEHHE U 3HAYEHHUE B MPUPOJIE U KU3ZHU
YEJI0OBEKA.

OnpenensiTh raJJoreHUIUOHbI B paCTBOPE.

[InanpoBaTh M OCYIIECTBISATh HA IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
POBOAUTDH HAOJIIOIEHUS, 1E1aTh BHIBOJIBI 110 pe3ybTaTaM IKCIEPUMEHTA.
CrnenoBath mpaBwiiaM Oe3omacHoi pa®oThl B J1aOOpaTOPUM MPU HUCHOIb30BAHUU
XUMHYECKON TOCYAbl U 000pY10BaHUSL.

BoicTpanBaTth pa3BEPHYTbIE IUCBMEHHBIE M YCTHBIE OTBETBl C ONOPOM Ha
UHPOPMALIMIO U3 Y4eOHUKA U CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHO MCIIOIB30BATh
M3YUYEHHBIN MOHATUMHBIN anmnapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBINOJIHEHUM  Yy4E€OHBIX 3aJaHui U rporecce
HCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHOIIOIYJIIPHYIO JIUTEpPATypy
XMMHUYECKOI'0 COJIEpKaHus, CIIPaBOUYHbIE MaTepHalibl, pecypchl IHTepHeTa

B

— 10 YPABHCHUAM XHMHUYCCKUX
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00BEMHBIX OTHOILLIEHUI Ia30B

peakuui, €cliu  OJMH U3
peareHToB J1aH B U30BITKE;
00bEMOB  Ta30B IO  ypPaBHEHMIO
peaknuu  Ha  OCHOBE 3aKOH4

Tema 4. Oomas
XapaKTepUCTHKA

XMMHYEeCKHX 3JIeMEHTOB
VIA-rpynnsbl. Cepa u eé

coequHeHus (8 )

OOm1ast XapaKTEepUCTHKA 3JIE€MEHTOB
VIArpymnsl. OcobeHHocTn
CTPOEHHUSI aTOMOB 3THX 3JE€MEHTOB,
XapakTepHbIE [UII HUX CTENEeHH
OKHCIICHHUS. Crpoenue u
(¢u3nueckue CBOICTBa MPOCTHIX
BEIIIECTB — KUCJIOPOJA U CEPBHI.
AJUIOTPOIIHBIE MoupUKauu
KHUCIOpOAa U cepbl. XHUMHUYECKHE
cBorictBa cepel. CepoBomopo,
CTpPOEHUE, buznueckue u
XUMHAYECKHe CBOMCTBA. OKCHIBI
cepsl Kak MIPEICTaBUTENN
KUCIOTHBIX  OKcuaoB.  CepHas
KHCJI0Ta, (PU3NYecKHe

1 XUMUYECKHUE CBOMCTBA (0OIIHE KaK
[IPEICTaBUTENS KJlacca KHUCIOT H
crenugpuuecKue), IpuMeHEHue.
XUMHUECKUE PEaKLnu, JIexalue B
OCHOBE IPOMBIIIJIEHHOIO crocoba

NOJY4YEeHUsT  CepHOW  KHUCIIOTHI.
AnmapaTel U TPOTEKAIONINEe B HHUX
POLIECCHI (Ha npu Mepe
[MPOU3BOJICTBA CEPHOW KHUCIIOTHI).
Commn cepHOM KHUCJIOTHI,
KayecTBEHHAs peaxIyst Ha
CyIb(aTHOH.

Haxoxaenue cepbl U €€ COeIMHEHHI

OOBsCHATH 0OLIME 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB DJIEMEHTOB
VIArpynnsl 1 UX COETUHEHHH ¢ y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (pu3nyecKMe M XMMUYECKHE CBOMCTBAa IPOCTOrO BEIIECTBA
ceppl U €€ COCNMHEHHH (CepOBOMOPOIA, OKCHUIOB CEPHI, CEPHOW KHCIIOTHI,
Cyib(aToB), CIOCOObl MX IOJyYeHHs, IPUMEHEHHE M 3HAU€HUE B NPUPOIE U
PKU3HU YEJIOBEKa.

OnpenensaTs HaIM4KE CyIb()ATHOHOB B PacTBOPE.

OOBICHATH CYIIHOCTh JKOJIOTHUYECKUX MpoOJeM, CBSI3aHHBIX C MepepaboTKOn
COCIMHEHUI CEpBI.

[[1anupoBaTh M OCYLIECTBISATh HAa TMPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
[IPOBOJUTH HAOIIOACHNUS, IEJIaTh BHIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaM 0e30macHOil paboThl B 1a00OpaTopuu MpU HCIOIb30BAHUU
XMMUYECKOH MOCybl 1 000py10OBaHHUS.

[Ipon3BOIUTH BHIYUCIECHUS 10 XUMUYECKUM YPABHEHUSIM.

lcnonb30BaTh MpPU  BHINOJIHEHWH YYEOHBIX 3aJaHUA TEKCThl y4eOHHKa,
cnpaBouHble MaTepuaisl (I[leproguueckyro cucteMy XMMHUYECKUX 3JIEMEHTOB Jl.
. MenpaeneeBa, TabiMily pacTBOPUMOCTH KUCIIOT, OCHOBAHUI U coieil B Boje,
PIIEKTPOXUMUYECKUH psAJl HATIPSKEHUM METaIJIOB).

lcnionb30BaTh NpHU  BHINOJIHEHHMH Y4eOHBIX 3aJaHUil W B Ipolecce
MCCIIEIOBATENLCKOMN NeSITeIbHOCTH HAYYHOIIOIYJIIPHYIO JIUTEpaTypy
XMMHUYECKOTO COJEPKAHUs, CIpaBOYHbIE MaTEpUaIbl, pecypcbl IHTepHETa
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B IIPUPOJIE. XHUMHYECKOE
3arpsi3HEHUE OKPYIKAIOLIEH Cpenbl
COEIMHEHUSIMU Ccepbl (KHCIOTHBIE

MOXKIM, 3arps3HeHHWE BO3ayXa |
BOZOEMOB), CIIOCOOBI €ero
[PEIOTBPALICHHUS.
JlemoHcTpanuu

Komekuuu  (BujeoMaTepuabl):
cepa v €€ COeIMHEHUS.
OOyrnuBaHue caxapa ozt
NEHCTBHEM KOHLICHTPUPOBAHHOU
CEPHOU KHUCJIOTHI.

JlaGopaTopHble M MpaKkTHYecKHe

padoThI
JlabopamopHvle ONbIMbL:
OOHapyxeHue CyJb(paTHOHOB.
B3aumoneiictBue  pa3z0aBieHHON
CEpHON KUCIIOTHI C IUHKOM.
Botuucnenun
— 10 ypaBHEHHSM  XHUMHUYECKHX
peaKLuii;
— MacCOBOM 10711 BBIXOJa MPOAYKTa
peaKIu
Tema 5. O6mas |O0mas xapakTepucTuka 31eMeHTOB |OOBSACHATh, OOIME 3aKOHOMEPHOCTH B HW3MEHCHHUU CBOWCTB JJIEMEHTOB
XapaKTepucTHKA V Arpynribl. OcobennocTy [VATpYyNIbl U UX COCTMHEHUH ¢ YYETOM CTPOCHHSI KX aTOMOB.
XMMHYECKHX JIEMEHTOB [CTPOCHUS aTOMOB 3THUX JJIEMEHTOB, |[XapaKTepu30BaTh (hpU3MUYECKHE M XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsi. A30T, [xapakTepHble Ui HHUX cTeneHu U (ochopa ¥ uUX coenuHEHUI (aMMHaka, cojlied aMMOHHS, a30THOM KHUCIIOTHI,
dochop u UX |OKHCIICHHUS. HUTpaTOB, okcunaa (ocdopa(V) u dhocdopnoii kucnorsl, pocharos), cnocoObl UX

coequHenust (10 u)

A30T, pacnpocTpaHEHHUE B IPHPOJIE,
(u3nuecKre U XUMUYECKUE CBOMCTBA
KpyroBopoT a3oTa B pupoe.

AMMUak, ero Qu3MYecKue U

MOJTy4YeHUs], IPUMEHEHUE U 3HAUYCHUE B IPUPOJIE
1 )KM3HU YEJIOBEKA.

Onpenenstb HOHBI aMMOHUS U ochaTHOHBI B pacTBOpE.

OOBSACHATH CYITHOCTh JKOJOTUYECKUX MPOOJIeM, CBS3aHHBIX C HAXOXJICHHUEM

XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHUC

COCAMHEHHMM a30Ta U hocdhopa B OKpYKAIOMICH cpelie.
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U [IPUMCHCHUC. Conn dMMOHU, UX

¢duzndeckne
1 XUMHUYECKHE CBOIICTBa,
[IPUMEHEHHUE. KauectBennas

peaKIys Ha MOHBI AMMOHHSI.
A3OTHAsI KUCIIOTA, €€ (hu3NIecKue

U XHMHYECKHE CBOWCTBa (0OmIue
KaK TPEICTAaBUTENS Kjacca KUCIOT
u crienuduueckue). Mcronp3zoBanue
HUTPATOB W COJIGH aMMOHHS B

Ka4ecTBe MUHEPaTbHBIX
yIA00pEeHMUIA.

XUMHUECKOE 3arps;3HEHUE
OKpYKaIOIIE Cpellbl COCTUHEHUSIMU
a3zoTa (KUCIIOTHBIC JIOXK]IH,
3arpsi3HEHUE BO31yXa, IIOYBBI U
BOZIOEMOB).

docodop, QJIJIOTPOITHBIC
MOAM(PUKATII dhocdopa,
(usmueckue " XUMHYCCKHE
CBOMCTBA.

Oxcun docdopa(V) u dochopHas
KUCJIOTA, ¢busnveckue "

XHUMHUYCCKUC CBOfICTBa, IIOJIYUCHHUC.

KauecTBeHHast peaxiust Ha
¢dochaTHoHBI
M cnons30Banme dbocdaros B

Ka4eCTBE MUHEPATBbHBIX YAOOPEHHIA.
3arpsi3HEeHUE MPUPOJHBIX BOJOEMOB

dbocharamm.

JleMmoHcTpauuu

Komnexuuu: dbochop wm  ux
COEJIMHEHUSL. B3aumoneiictBue

[[naHupoBaTh W OCYIIECTBISATh HA MPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
HpOBOI[I/ITI) Ha6J'II-OI[CHI/15[, AeJ1aTb BBIBOABI 11O pGSYJ'II)TaTaM BKCHepI/IMeHTa.
CnenoBath mpaBuiaM 0e30mMacHOil paboThl B 1ab0paTopuu MpU HCIONIb30BAHUH
XUMUYECKON TTOCY/IbI U 000PYI0BAHMSL.

[Ipon3BOIUTH BHIYMCICHUS TI0 XUMUYECKUM YPABHEHHSIM.

lVcnonb30BaTh MpU  BBIIOJHEHUM YYEOHBIX 3aJaHUM TEKCTbl yueOHHKa,
CIpaBOYHbIE MaTepHalbl (MEPUOAMUYECKYIO CHCTEMY XHMHUYECKUX 3JieMeHTOoB [l.
M. MenneneeBa, Tabinily paCTBOPUMOCTH KHCJIOT, OCHOBAHUU M COJIEH B BOJE,
PICKTPOXUMUYECKHUH Pl HAPSDKCHUH METAIIIIOB).

Vcnonp30BaTh MpU  BHIIOJHEHUWM y4uyeOHBIX 3aJaHUl W B IpoLecce
K CCIIEN0BATENLCKOM NeSITEIbHOCTH HAyYHOTOMYJISPHYIO TUTEpaTypy
XUMHUYECKOTO COJEPKAHUsI, CIPABOYHBIE MaTEpHUaibl, pecypchl MHTEepHETa
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KOHLIEHTPUPOBAHHOU a30THOU
KHCIIOTBI C MEJIBIO.

JlabopaTopHble U mMpaKTHYeCKHe
padoThI
JlabopamopHule onvimul:
1. BzaumopeiictBue
aMMOHUS C MIETOYbIO.

2. Os3HakomileHHE C oOpa3uamu
a30THBIX U (POCHOPHBIX yIOOpEHHUIA.
IIpaxmuueckas paboma:
Ne 3. TIlomyuenue
W3Y4YEHUE €r0 CBOMCTB.
Boiuucnenun

— 110 YPaBHEHUSIM XUMHUYECKHUX
peaKIni

coyen

aMMMakKa,

Tema 6. O0masn
XapaKTepUCTHKA
XHMHYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriaepoa U KpeMHU U
UX COeIMHEeHN s

(10 1)

Yriepon, aJUIOTPOIIHBIE
MOTU(UKAINH, PACTIPOCTPAHEHHE B
pupoze, ¢dusnueckue u
XUMHUYECKHE CBOWCTBA.

AncopOuus. Kpyrosopot
yriepoa B MPpUPOJIE.

Oxcuapl yriepoja, X GpusnuecKue
M XUMHYECKHE CBOKMCTBa, WX
NeiicTBUE Ha JKHUBBIE OPraHU3MBI,
MOJTyYeHHE

1 TIpUMEHEHHEe. OKOJOTHYECKue
MpoOJIeMbI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); TUIOTE3a
r7100aTBHOTO TIOTETUICHHUS KIIMMATa,
[MapHUKOBBIN 3PPEKT.

YrombHas KHCIOTa M €€ CONd, uX
¢duznyeckue u XUMHUYECKHE

CBOWCTBA, MIOJTY4YCHHUE u

OOBsicHATH 0OLIME 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB DJIEMEHTOB
[VArpynmnsl 1 uX COeAMHEHUN C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepHu30BaTh (pusnyeckue

M XMMHUYECKHME CBOMCTBA IMPOCTHIX BEIIECTB yIiepoa U KpPeMHUS M HX
COeAMHEHUI (OKCHIOB YIJIEPOAA, YTOJbHOW KHCIOTHI, KapOOHATOB, OKCHJIA
KpEMHUSI, KPEMHHMEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI HX IOJy4YeHUs,
[IPUMEHEHNE U 3HAYE€HUE B IPUPOJE U KU3HU YEIIOBEKA.

Onpenensitb KapOOHAT U CUIIMKAT UOHBI B PACTBOPE.

OOBACHATH CYIIHOCTh 3KOJOTMUECKHX MpOOIeM, CBS3aHHBIX C HaXOXKICHUEM
YTIIEKHACIIOTO Ta3a B OKPYIKAIOLEN Cpee.

VurocTpupoBaTh  B3aUMOCBSI3b HEOPraHMYECKMX COEIUMHEHWH yriepoja H
OpPraHUYECKUX BELIECTB.

[[1anMpoBaTh M OCYLIECTBISITH HA IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
[IPOBOAUTH HAOJIOJEHUS, JENaTh BBIBOJBI IO PE3yJibTaTaM dKCIIEpUMEHTA.
CnenoBatpk npaBuiiaM Oe30macHoi paOoThl B J1aOOpaTOPUM MPHU UCHOIb30BAHUU
XUMHUYECKOH MOCYIbl U 000PYJOBAHHUS.

lcnonb30BaTh MpPU  BHINOJIHEHUH YYEOHBIX 3aJaHUA TEKCThl y4eOHHKa,

cupaBouHble MaTtepuaibl ([lepuoanuecKkyro CUCTEMY XMMHUYECKHX JIEMEHTOB /I
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[IPUMEHEHHUE. KauecTBennas
peakius Ha KapOOHATHOHBI.
lcnonbp3oBaHne KapOOHATOB B

OBITY, MEIUIIHE,
[TPOMBIIIIJIEHHOCTH, CEIILCKOM
XO03SICTBE.

[lepBoHauanbHble  TOHATUA 00

OPraHN4YCCKUX BCIICCTBAX KaK O
COETMHEHUSIX yriepoaa:
O0COOEHHOCTH COCTaBa M CTPOCHHUS.
[ToHsiTHE O OMOJIOTMYECKH Ba)KHBIX

BEIECTBAX: KUpax, Oelnkax,
yrIeBOAX. MartepuanbHoe
CINHCTBO OpFaHquCKHX nu

HEOPTraHMYECKUX COSIMHEHUM.
Kpemuuii, ero ¢usudeckue u
XMMHUYECKHE CBONCTBA, MOITY4YCHHE
Y IPUMCHEHUE B DJICKTPOHUKE.
CoenvHEHUs KpPEeMHHUS B MPUPOJIE.
OO6mue npeacTaBiaeHus: 00 OKCUIE
kpeMausi(IV) u  kpemHHEBOM
KHCJIOTE. CUJINKATEHL, 1504
VCIIOJIb30BaHKE B OBITY, MEAMIIMHE,
[IPOMBILIUICHHOCTH.  BaxxHenmmue
CTpOUTENbHBIE MaTepHabl:
KepaMmHKa, CTEKJIO, [IEeMEHT, OETOH,
HKEJIe300€TOH. [Tpobnemsl
06e30macHoTo WCTIOJIH30BAHUS
CTPOUTENbHBIX  MaTepuajoB B
[MOBCEAHEBHOM KU3HU.
/leMoHCcTpau MU

Moneny KpUCTAJUIMYECKUX PEIIETOK
ajmasa, rpadura, MOJICKYJIbI

1. MenpeneeBa, Ta0iMIly pacTBOPUMOCTH KHCIIOT, OCHOBAHUI U coiieil B Boje,
PIIEKTPOXUMUYECKUH PsAJl HATIPSKEHUH METaJJIOB).

lcnonb30BaTh NpHU  BHINOJIHEHMH Y4YyeOHBIX 3afJaHMi W B Ipolecce
MCCIIEI0BATEIILCKON JESTEIIBHOCTH Hay4HOIIOIYJISIPHYO IuTepaTypy
XUMHUYECKOTO COJAEPKAHUs, CIIPaBOYHbIE MaTEpHaIbl, pecypchbl IHTepHETA
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(dbymiepena.

AncopO1uusi pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM.
[IpoTuBoras. Buneomarepuarnsr:
CHWJIMKAaTHAasl IPOMBIILIIIEHHOCTb.
Monen MOJIEKYJT OpraHu4ecKuX
BEILECTB.

JlaGopaTopHble M NpPaKTH4YeCKHE

padoThI

VlabopamopHhwiii onvim:
KauecTBeHHas peakuus Ha
KapOOHATHOH.

I Ipakmuueckue pabomul:
No 4. [lomydyeHue yriekuciioro rasa,
KauecTBeHHas peaxkuus HY
KapOOHATHOH.

NeS. PelieHne 3KCIIEpUMEHTAIBHBIX
3a1a4 no teMe «Hemeramisy.
\Botuucnenun

— TI0 YPaBHEHUSIM XHMHYECKHUX
[peakuuii, eciau OJMH W3 PEarcHTOB
TaH B BUJE BOJHOI'O PacTBOpa C

M3BECTHOW MacCOBOU HOJIEN
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packpbiBalonue
JaHHBINA pa3ae
NMpOorpamMmmbi,
M KOJIHYECTBO YaCOB,
OTBOJMMOE HA HUX

Tembl,

H3YICHHEC

OcHoBHOE€ CoAECpKaHuEC

OcHOBHBIE BUIBI 1€ATEIBHOCTH 00Y4al0IUXCSA

Pasnen 1. Mertayuibl 1 ux coequHenust (50 u)

Tema 1. O01IMe CBOMCTBA)

METaJ1J10B

(10 9)

OO6mas XapaKTEePUCTUKA
XUMUYECKUX 3JIEMEHTOB —
METaJUIOB HAa  OCHOBAHMM  MX
nonoxxkenuss B llepuoamueckou

CUCTEME XMMHYECKHX DJIEMEHTOB

JI. W. Menneneesa u CTpOeHUs
atomoB.  CTpoeHHe  METaJUIOB.
Meramuueckas CBS3b u
METAJNINYECKasi  KPUCTaJUINYECKas
peneTKa. ONEKTPOXUMHUUECKHUN
P HaIpsHKEHU N METAJIOB.
dusnueckue " XUMHUYECKHE
CBOICTBa METAaJIJIOB. OO6uue
CTMOCOOBI OJTYYEHHUSI METAJIOB.

[loHsiTHE O KOpPPO3UM METALIOB M

OCHOBHBIE  CIIOCOOBI  3aIIUTHI  OT
koppo3uu. CruaBbl (CcTainb, YyTYyH,
TTIOPATIOMHHUH, OpoH3a), ux
[IPUMEHEHNE B OBITY u
MIPOMBIIIJICHHOCTH.
JleMoHCcTpauumn

PackpblBaTh CMBICI M3y4aeMbIX MOHATHA WM NPUMEHATh 3TU IOHATHS NPH
ONMCAaHUU CBOMCTB BELIECTB U UX MPEBPALCHUN.

OOBsACHATH 001IE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3J1€MEHTOBMETAILJIOBU
X COCIMHEHUU C Y4ETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHE METaNIoB, oOmue (QU3MYecKhue U XUMHUYECKUe
CBOMCTBa METAJLIOB.

XapakTepru30BaTh OOIIUE CIIOCOOBI OIYYCHHUS METAIIOB.

CnenoBatpk mpaBuiaMm Oe3omacHoOi paboThI B 1a0OpaToOpuu NpU MCHOIb30BAHUU
XMMHUYECKON MOCYAbI U 000PYIOBaHHUS.

[Ipon3BOAUTE BEIUUCICHUS [0 XUMUYECKUM YPABHEHUSIM.

Vcrionb30BaTh MpU  BBIOJHEHUM YYEOHBIX 3aJlaHUMl  TEKCThl yuyeOHMKa,
cnpaBouHble MaTepuaisl (Ilepronnyeckyio cCUCTEMy XUMHUYECKUX 3JIEeMEHTOB /.
1. MennaeneeBa, TabJIUIy pacTBOPUMOCTH KHCIJIOT, OCHOBAaHWUW W COJIEH B BOJE,
PJIEKTPOXUMUUYECKUH psAJl HAPSHKEHU METAILIOB).

Vcronb30BaTh TNpH  BHINOJHEHHMM y4eOHBIX 33JaHUd W B Ipoliecce
MCCIIEI0BATEIBCKOM JESATEIILHOCTH Hay4YHOTIOMYJISIPHYIO JTUTEPATYPY
XMMHUYECKOT0 COJIEpKaHusl, CIIpaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
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O3HakoMIIeHUE c oOpa3zamu
METaJJIOB 151 CILJIABOB, 150.4
(u3nueckuMu cBoiicTBamu. Mojaenu
KPUCTAUIMYECKUX peLETOK
METAJLJIOB.

Buneomarepuaisl: KOppo3us
METAJLJIOB.

JlabopaTopHble U MpaKTHYeCKHe
padoThI

JlabopamopHule OnbImbl.:
OzHakoMyieHHEe ¢ oOpasuamu

CIIABOB METAJIJIOB.
3aBHCUMOCTh CKOPOCTH
peaKIMy MeTajia ¢ KUCIOTON

OT MPHUPOJIBI METAIIIIA.

\Botuucnenusn

10 ypaBHeHI/ISIM XUMHUYCCKUX
peaklMii, eclii OJUH W3 PEarcHTOB
COJICPKUT IPUMECH

Tema 2.
MeTAJJIbI

COCAMHEHUS
(40 1)

Ba:xkneiimmue

U

HX

[llenounbie metamnbl. IlomoxxeHue B

[Iepuonnueckon cucreme
xuMudeckux anementoB JI. U
MeHeneeBa, CTpOEGHHE  aTOMOB
Haxoxnenue B mpupo/e.
Dduznueckue Hu XUMHYECKHUE

CBOHCTBa (Ha TpUMepe HATPUSI U

OOBACHATH 001II1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 2JIEMEHTOBMETAJUIOBB
rpymIax v X COSIMHEHUH ¢ y4ETOM CTPOEHHSI UX aTOMOB.

Xapakrepu3oBaTh (U3NYECKHE U XMMUYECKHE CBOMCTBAa IPOCTHIX BEILIECTB
METAIJIOB U HMX COCAMHEHUH (OKCHIOB, TUIPOKCHUIOB, COJEH), CIOCOOBI WX
HOJy4YEHHUs, IPUMEHEHUE U 3HAUE€HUE B IPUPOJIE U JKU3HU YEJIOBEKa.
Pacnio3HaBaTh C MOMOIIBIO KAYECTBEHHBIX PEaKIil HOHBI METAJJIOB (MarHus,
QIIOMUHUS, IUHKA, Kelle3a, MEJH).

[l1aHupoBaTh M OCYWIECTBIATh Ha TPAKTUKE XUMHUYECKUE HKCIEPUMEHTHI,
POBOJUTH HAOIIOAEHUS, ENIaTh BBIBOJIBI IO PE3yJIbTaTaM HKCIEPUMEHTA.
CrnenoBatp npaBuiiaM 0e30macHOil paboThl B 1aOOpaTOPUH MPHU HCIIOIb30BAHUH
XMMHUYECKOH MOCY/Ibl K 000py10BaHHUS.

[Ipou3BOANTH BHIYUCIICHUS 110 XUMUYECKHM YPaBHEHUSM.

BricTpanBaTth pa3BEpPHYTHIE NMHCBMEHHBIE M YCTHBIE OTBETHI C ONOPOW Ha

Kanust). OKcuabl M TUIAPOKCHUIBI
Hatpuss W Kanus. [lpumeHenue
IIEJOYHBIX  METaJUIOB A "X
COCIUHEHUH.

[[{enouHO3EMEIbHEIC METaJLIbI
MAarHuii ¥ KajJdblUid, CTpPOEHHUE
ATOMOB. Ilonmoxxenue B

nHMOpMAaIKIO M3 YUCOHHMKA U CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO HMCIIOJIb30BaTh
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[Iepuonnueckoi cucreMe
xumudeckux anementoB J[. N
Menneineesa.

Haxoxnenue B MIPUPOJIE.
duznueckue u XUMUYECKHE
CBOWCTBA. Baxuenmue

COCIMHCHUS  KalbIUus  (OKCHII,
rUIPOKCHL, coH). XKECTKOCTH BObI
u  crnocoObl  e€  yCTpaHEHHSs.
ATIOMUHMI. ITonoxenue B
[lepuoanueckoin cucremMme
XxuMudeckux anementoB . .
MeHeneeBa, CTPOEHUE aTOMA.

Haxoxnenue B MpUpPOJAE.
dusnueckue A  XUMUYECKHUE
CBOICTBA. AwmdorepHbIe
CBOMCTBA OKCHA U THAPOKCHUIA.
Keneso. ITonoxenue B
[leprnoanmyeckoit CUCTEME

XUMHUYCCKHUX 3JICMCHTOB

J1. 1. MenaeneeBa, CTpOEHHE aToMa
Haxoxxnenue B MPUPOJIE
dusnueckue n XHUMHWYECKHUE
cBoicTBa. OKCHBI, THIPOKCUIBI U
cosmm xene3a(ll)

u xenesa(lll).

JleMoHCTpaL UK

B3anmoneincTeue HaTpus C BOIOM.

OxkpamuBanue IJIaMEHU HOHAMU

HaTpUs U KaJusl.

OxkpamuBanue MJaMeHHU
MOHAMHU KaJbIHUS.
B3anmoneiicteue OKCHJIa

M3yYECHHBII MOHATUWHBIN anmnapar Kypca XUMHUHU.

lcrionb30BaTh MpU  BHINOJHEHUM  yuyeOHBIX 3aJaHUl W B Ipolecce
MCCIIEIOBATENbCKON JESTEIbHOCTH Hay4YHOTIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO CO/Iep KaHUs, CIIPAaBOYHbIE MaTepuaibl, pecypcbl HTepHeTa
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KaJIbLUsl C BOJOM.
Buneomarepuansl: ropeHue
bKese3a B KUCIIOPOJE U XJIOpE.
JlaGopaTopHble M NpPaKTHYECKHE

padoThI Jlabopamopmnuvie
onvimol: O3HakomIIeHHE C
oOpa3laMud  aMlOMUHMS U €r0
CILJIaBOB.

AM(oTepHbIe CBOHCTBA

THJIPOKCH]IA AITFOMIHHSL.
KauecTBeHHBIE PEAKIIMH HAUOHBI
Kesesa.

IIpaxmuyeckue pabomoi:

Ne 6. JKécrkocThb BOIALI U
METOJIbI €€ YCTPaHCHUSI.

No 7. Pemienne
SDKCIIEPUMEHTAIBHBIX 3aJ1a4 MOTEME
«MeTamien).
\Botuucnenusn

— 110 YpaBHEHUSIM

XUMUYECKUX PEaAKINi, eCIIUOIuH
U3 PEareHToB JaH B W30BITKE WIN
COJICPKUTIPUMECH;
MacCOBOM JOJM BbIXOAA MPOAYKTA
peaKIuu

Pa3nen 4. Xumus u okpy:xkamomas cpeaa (6 1)
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Tema 3. BemecrBa wu |[HoBble MaTepuanbl M TEXHOJOTMH|XapaKTepU30BaTh pPOJIb XMMUHU B Pa3 JUYHBIX cdepax JIesTeNbHOCTH JIIOJeH,
MaTtepuajibl B KM3HM |BemiectBa u MaTepuaibl BOCHOBHBIE€ BEILIECTBA M MaTepuajbl, NMPUMEHSIEMbIE B MXU3HU COBPEMEHHOIO
yeJ0BeKa [OBCETHEBHOI  JKM3HM  YeJIOBEeKa|uesoBeKa.
(64) X1UMUS U 310pOBbE. OOBSACHATH yCIIOBHsSI 0O€30MacHOTO HWCIIONB30BAHUS BEUIECTB W XHMHUYECKHX
be3zonacHoe UCTOJb30BaHUE  [pEAaKLUU B OBITY.
BELIECTB U XUMUYECKUX peakiuuil  |[AHalu3upoBaTb M  KPUTHUYECKH OIEHMBAThb HMHPOPMALMIO O  BIMSHHUU
B OBITY. HNPOMBIIIJIEHHOCTH, CEJIbCKOIO XO3sIMCTBA, TPaHCHOPTa M JAp. Ha COCTOSIHUE
[IpuponHbie UCTOYHUKH  |[OKpY’Kalollel Cpebl.
YTI€BOJOPOIOB (yroap, |YMeTh OKa3bIBaTh IIEPBYIO MOMOILb IIPU XUMUUECKUX 0KOTaX U OTPABICHUSIX.
MPUPOIHBIN Ta3, HeTh), poayKThl ([I[pHHMMATE yyacThe B 00CYKICHHH MPOOJIEM XUMHUECKONW U HKOJIOTHIECKOM
X nepepadoTKU, UXPOJIb HaNpaBJI€HHOCTH, BBICKA3bIBaTh COOCTBEHHYIO MO3MLHUIO 10 MmpolieMe MU
B OBITY U IPOMBILUIEHHOCTH. npejiaraTb BO3MOKHBIE ITyTH €€ PEeLeHUs
OcHOBBI 3KOJIOTUYECKON
[PaMOTHOCTH. XHUMHYECKOe
3arps3HEHUE  OKpyXaro  Liel
Cpelbl (npenensHO
orycTumas KOHLIEHTpalus
Bemects — [1/1K).
Posb XUMHUU B pELICHUU
HKOJIOTMYECKUX MPOOIeM
O0o0menue
MPOIICHHOI0 Kypca
(10 gacoB)

IIpu paspaborke paboyeil mporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITH YYTEHbl BO3MOXHOCTH
UCIIOJIb30BaHUS DJIEKTPOHHBIX (UU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBISAIOLIMXCS Yy4eOHOMETOJAMYECKUMHU MaTepuaiamMu
(MyJIbTUMEIUIHBIE TPOTPAMMBI, JIEKTPOHHbIE YUEOHUKHU U 3aJJaYHUKHU, dJIEKTPOHHbIE OMOIMOTEKH, BUPTyalbHbIE JIA0OPATOPHH,
UTPOBBIE TMPOrPaMMBbl, KOJUIEKIUU IU(GPOBBIX 00pa30BATENbHBIX PECYpPCOB), MCIHOJb3YEMbIMU JUIsi OOyYE€HHUS] M BOCIIMTAHMS
obyuaromuxcsa ¢ HOJIA, npencTaBieHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BUJE U PEATU3YIOIIUMHU TUIAKTUYECKHE BO3MOKHOCTH
UKT, conepkaHue KOTOPhIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30BaHUM.
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IHoaxoabl K OLICHUBAHMIO IVIAHUPYEMBIX Pe3yJ1bTATOB 00yUYeHHsI

[Ipy oneHUMBaHUM IUIAHUPYEMBIX  PE3YJbTaTOB  OOy4YEHUS  XUMHUH
oOyuaromuxcs ¢ HOJZIA HeoOXOoAMMO YYHUTBHIBATH TAaKWE WHIWBUyaIbHbIE
OCOOEHHOCTH HX pPAa3BUTHS, KaK: YpPOBEHb Pa3BUTUS MOTOPUKH PYK, YpPOBEHb
BJIQJICHUS] YCTHOM 3KCIPECCUBHOM peyblo, yPOBEHb PabOTOCIIOCOOHOCTH HA YpOKE
(MCTOIIaeMOCTh ILEHTPAIBLHOW HEpPBHOM cucTeMbl). Mcxons W3 3TOro, yduresnb
UCIIOJIB3YeT [UJISl yYalllMXCsl WHAUBUAYaJbHbIE (OPMBI KOHTPOJS pPE3yJbTaTOB
oOyuenust xumud. IIpu CHMKEHHOW pabOTOCIOCOOHOCTH,  BBIPAXKEHHBIX
HapyLIECHUSAX MOTOPUKHA PYK BO3MOXKHO YBEJIMYEHUE BPEMEHHU ISl BBIIIOJIHEHHUS
KOHTPOJIBHBIX M CaMOCTOSITENIbHBIX Pa00T. KOHTpOJbHBIE, CaMOCTOSTENbHbIE U
OpakTHYecKue padoTbl MpU  HEOOXOAMMOCTHM  MOTLYT  HpeiaraTbCsi C
UCIIOJIb30BAHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHUSA, WHOIO IPOrPAMMHOIO
oOecrieueHusi, 0O0ECTEUUBAIOIIETO MEPCOHU(PUIIMPOBAHHBIA  Y4eT y4eOHBIX
JTOCTIDKCHUI 0Oydvaromuxcs. TeKymuid KOHTPOJIb B (OpMe YCTHOTO OMpOca TpH
HU3KOM KaueCTBE YCTHOM OSKCIPECCHBHOW peyd OOyYaroluXcsi HEO0OXOAMMO
3aMEHATh MUCbMEHHBIMU (hOPMaMH.

CrnenmnaabHble yCJI0BHS peaju3aluy JUCHUTLIHHBI

1. Heobxoaumo mnpenycMOTpeTh HalW4He MEPCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX TMPUCIOCOONeHUH (crenuanbHas KiIaBUaTypa, pa3iMyHOrO BHUAA
KOHTAKTOpBI, 3aMEHSIOUINE  MBIIIb, JUKOWCTHUKH, TPEKOOJbl,  CEHCOpPHBIC
TIJIAHIIETHI).

2. JIomKHBI OBITh CO37aHBl YCIOBHS ISl (PYHKIIMOHUPOBAHUS COBPEMEHHOU
UH(POPMAIIMOHHO-00Pa30BaTEILHON CPEIbl 0 XUMUHU, BKITFOYAIOICH 3JIEKTPOHHBIC
WHPOPMAIIMOHHBIE  PECypChl,  DIIGKTPOHHBIE  O00pa3oBaTeibHBIE  PECYPCHI,
COBOKYMTHOCTh ~ MH(OPMAIMOHHBIX  TEXHOJIOTHH,  TEIEKOMMYHHKAIIMOHHBIX
TEXHOJIOTHI, COOTBETCTBYIOIIUX TEXHUYECKUX CPEJACTB W TEXHOJOTHH (B TOM
yucie (Qiuen-TpeHaxepoB, HHCTpyMeHToB Wiki, TUpoOBBIX BUAEO MaTepuaoB U
np.), oOeclneunBalOIIMX JOCTIXKEHHE KaxabiM oOywatomumcs ¢ HOJIA
MaKCHUMAaJIbHO BO3MOKHBIX ISl HETO Pe3yJIbTaTOB OOyUEHHS.
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