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TlogcuurenbpHad 3ammcka

Pabouas mporpamma yuyeOHoOro mpenmera «Xumus» (mpeamerHas obnacts «EctecTBeHHO-
HaydHbIE IPEIMETH») HA YPOBHE OCHOBHOIO 0OLIEro 0o0pa3oBaHMsS COCTaBIE€HAa Ha OCHOBE
TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS IPOrpaMMbl OCHOBHOTO o0miero o0pa3oBaHus
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENIFHOTO CTAHAAPTAa OCHOBHOTO OO0IEro o0pa3oBaHUs

(manee — @®I'OC 0O00), denepanpHO 00pa30BATEIBLHON MPOrPaMMBI OCHOBHOTO OOIIEro
obpazoBanus (nanee — @OII O00), DenepansHOil paboueii MPorpaMMsbl MO0 y4eOHOMY TPEIMETY
«Xumusa» (manee — OPIl «Xumwus»), a Takke OPHUEHTUPOBAHA HA LIEJEBbIE MPUOPUTETHI,

chopmynupoBaHHbIE B (enepatbHOil paboyeii mporpaMMe BOCITUTAHUS.

[IporpaMma 1o XMMHU Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHMH K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpazoBanus, npezacraBieHHbIXx B @I'OC OOO, a Takxke Ha OCHOBE (QenepabHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHICIIIHUU NPEIoJaBaHUs yqe6H0r0 npeamMeTa «XUMHUSI» B
o0pasoBaTeNbHBIX opranu3anusax Poccutickoit denepanun.

[Iporpamma mo XuMuH pa3paboTaHa ¢ HENbI0 OKa3aHHUS METOJMYECKOW MOMOIIN YYHUTENO B
co37aHUU paboyvel mPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

[Iporpamma 1O XWMUM JaéT TPENCTABICHHE O WENAX, OOIed CTpaTerud OO0y4eHus,
BOCIIMUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CpPEIACTBAMH YYEOHOTO TMpEIMeTa, YCTAaHABIUBACT
00s13aTeNIbHOE TIPEIMETHOE COJICpKaHue, IMPEeIyCMATPUBACT pacIpe/ieieHue ero 1o Kiaccam |
CTPYKTYPUPOBAHUE IO pa3aciiaM U TEMaM IPOrpaMMBbl IO XUMHUH, OMPECACIIACT KOJINYECTBEHHBIC U
KaUC€CTBCHHBIC XapaKTCPUCTUKU COACPIKAHHA, PEKOMEHAYEMYIO IIOCICAOBATCIBHOCTE H3YUYCHUA
XUMHH C Y4ETOM MEXMPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs, OMpeneNsieT BO3MOKHOCTH TpeMeTa JIUIs pealn3anuu
TpeOOBaHMH K pe3yJabTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHOW MpOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00I11ero 00pa3oBaHus, a Tak)Ke TPEOOBaHMI K pe3ysibTaraM OOy4eHUs] XUMHH Ha YPOBHE
nuene u3ydeHHs TMpeaMeTa UM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOW JESTENbHOCTH
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUE XMMHH CIYKUT OCHOBOM UIsi OPMHUPOBAHMS MHPOBO33PEHHUS O0O0YYaroOIIErocs, ero
MIpPE/ICTaBICHU O MaTepualbHOM EIUHCTBE MUPA, BAKHYIO POJIb UIPAIOT GOpMUPYEMble XUMUEH
MIPEJICTaBJICHHS] O B3aUMOIIPEBPALICHUSX YHEPIUU U 00 HBOJIIOLUU BEIIECTB B MPUPOJE, O MyTAX
pelieHus riao0albHBIX  MPOOJIEM  YCTOMYMBOIO  pPa3BUTHSI  4YEJIOBEUECTBA —  CHIPbEBOM,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30nacHOCTH, Mpo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealli3alli BO3MOKHOCTEH I CaMOpa3BUTHS U (HOPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei u QyHKIIMOHATEHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHME MBIILICHUS U TBOPYECKHX CIIOCOOHOCTEH OO0ydarommxcs,
HAaBBIKOB ~ UX  CAMOCTOSATEIbHOW  y4eOHOW  JIEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHUH, HEOOXOOUMBIX Kak B TIOBCEJHEBHOW JKM3HH, TaKk U B
npodeccuoHalIbHOM 1S TENbHOCTH;

3HAKOMHUT CO CHENU(UKON HaydHOTO MBIILICHUS, 3aKJIabIBA€T OCHOBHI LIEIOCTHOTO B3IJIsAAa
Ha €IWHCTBO MPUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTHU O00YYarOIIUXCS;

CrocoOCcTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHue 00yUarOIUXCs.

JlaHHble HampaBiieHHsT B OOy4eHHH XHMHMM OOECHEeuMBaIOTCS CHENM(UKON colepx aHus
y4eOHOTO MpeaMeTa, KOTOPBIH SBIsETCS NMelarornyecky aJalTUPOBAaHHBIM OTpakeHHeM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOCHHE
00y4aromMMHCs CUCTEMBbl NEPBOHAYAIBHBIX NMOHATUN XMMHH, OCHOB HEOPraHMYECKOW XUMHH H
HEKOTOPBIX OTAEIbHBIX 3HAUMMbIX OHATHH OPraHu4ecKOi XUMHH.

CtpykTypa coliepXaHHs HpOrpaMMbl MO XUMHHU CPOPMHPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona Kk e€ m3yueHuto. CopepikaHHe CKJIaJIbIBA€TCS W3 CUCTEMbI MOHATHH O XMMHYECKOM



JJIEMEHTE U BEILLECTBE U CUCTEMBI IIOHATUN O XUMUYECKON peakiuu. O0e 3TH cUCTEMbI CTPYKTYPHO
OpraHM30BaHbl M0 NPUHLUILY I1OCIEI0BATEIBHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUECKUX
IIPEICTaBICHUI PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona J[.M1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

YUEHHUS O CTPOEHUM aTOMa U XUMHUYECKOW CBSA3M; MPEACTABICHUN 00 3IEKTPOIUTHYECKON
JMCCOLIMAIIMU BEILIECTB B pacTBOpax.

TeopeTnueckue 3HAHUS pacCMATPUBAIOTCA HA OCHOBE OSMIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIbHO OT OJHOTO YPOBHS K JAPYromy, BBIIOJHSSA
GyHKIMU OOBSCHEHHS W MPOTHO3WPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXXHOCTEH MPAaKTUYECKOTO
MIPUMEHEHUSI U TIOJTyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMBl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTABJLIIOIIEN HAy4YHOW KAapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOUIEHMs] K HAyYHOMY 3HAHUIO U METOJaM IO3HAaHMs B Hayke. M3yueHue Xumuu
MIPOUCXOJUT C MPUBJICYCHUEM 3HAHUHN U3 paHEe M3YYEHHBIX y4EOHBIX IpeaMeToB: «OKpyxarouuit
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipy u3ydeHUH XUMUU TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB XMMUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUECKOM /JEATEIbHOCTH YelIoBeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3agadya y4yeOHOro mpeaMeTa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBl XUMUYECKUX 3HAHUUW — BAXKHEUINUX (DAKTOB, TMOHATHUHA, 3aKOHOB M TEOPETHUYCCKHUX
MOJIOKEHUM, JOCTYINHBIX O0O0O0OIIEHUIT MHpPOBO33PEHUECKOr0 XapakTepa, fA3blka HAayKd, B
MPUOOIIEHNH K HAYYHBIM METOJIaM MO3HAHWS MPH U3YYCHHH BEIIECTB M XHMHYECKHX PEaKIluil, B
GbopMUPOBaHMM ¥ PA3BUTUM TO3HABAaTEIbHBIX YMEHWW HW HMX TMPUMEHCHHMH B Yy4eOHO-
MO3HABATEIbHON W y4eOHO-HCCIIEeI0BATENbCKONW JEesTeIbHOCTH, OCBOECHUHM MpaBHJl 0€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipn u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs Ba)XKHOE 3HAUCHUE
pUOOpeNH TaKue e, Kak:

(hopMHUpOBaHHE WHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa3oBaHMIO,
COTPYIHHYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

HaNpaBJIEHHOCTh OOy4YeHUsS Ha CHCTEMAaTHYECKOE TMPUOOIIeHHEe OOyJaromuxcs K
CaMOCTOSITEJIbHOM MO3HABATENBLHON JIEATEIILHOCTH, HAyYHBIM METOAAaM MO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

ofOecrieueHUe YCIIOBHI, CIOCOOCTBYIOIIUX MIPUOOPETECHUIO OOYYaIOIIMMHUCA  OIbITa
pa3HooOpa3HOM JeATeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

¢dbopmupoBanue o0miei (yHKIMOHATBLHOW M €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, B TOM
quclie YMEHUI 0OBACHATH U OILICHUBAThH SIBICHUS OKPY)KAIOIIEr0 MUPA, HUCIOIb3ys 3HAHUS U OIIBIT,
MOJIy4YEHHBIE MTPU U3YYCHUH XUMUHU, TPUMEHATh UX MIPH PEIICHUU MPOOJIEM B MOBCEAHEBHOU KU3HU
U TPYAOBOH IEATEIbHOCTH;

dbopmupoBaHre y OOy4aroOUIMXCS TYMAHHUCTUYECKUX OTHOIICHHM, MOHUMAHUS LIEHHOCTH
XMUMHYECKUX 3HAHUN s BBIPAOOTKH SKOJOTHMYECKH IeJecOo00pa3HOro MoBeleHUss B OBITY U
TPYIOBOM AEATETBHOCTH B IIENSAX COXPAHEHHsI CBOEr0 3J0POBbsl W OKpYXKAIOUIEH NPUPOTHON
Cpebl;

pa3BUTHE MOTHUBAIMM K 00Y4YEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAaHUIO Ha
OCHOBE YCBOEHUS OOIIEUEeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Ipouiisi U
HaMpPaBJICHHOCTH JAbHEUIIIETO 00yUIeHHUSI.

OO1ee yrcno 4acoB, PeKOMEHIOBaHHBIX TSl U3y4eHus: XuMuH, — 136 yacos: B 8 kinacce — 68
qacoB (2 yaca B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

JUis KaXJIoro Kiacca MpeJyCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET ObITh
WCIOJI30BAHO YYaCTHUKaMU 00pa30BaTEeNBHOTO Mpollecca B LesIX (GOPMUPOBAHUS BapUATUBHOMN
COCTaBIIAIONIEH coJepKaHUs KOHKpeTHOM paboueil mnporpammbl. Ilpu sToM oOs3aTenbHas



(MHBapHaHTHAs) YacThb COJIEP’KaHUs IIPEeIMeETa, YCTAaHOBJIEHHAs IPUMEpPHON pabodeil mporpaMmoii,
U BpeMsi, OTBOJIUMOE Ha €€ U3y4eHHUE, TOJDKHBI OBITh COXPAHEHBI MOTHOCTBIO.

Conep:xkanue yueOHOro npeamera « XuMHs»

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XvUMUM B JKM3HHM 4Ye€lIOBEKa. XMMHUS B CHCTeME Hayk. Tena u
BenecTBa. GU3NUECKUE CBOKMCTBA BEWIECTB. ArperartHoe coctosiHue Bemect. [loHsTHe 0 MeTomax
no3HaHus B Xxumun. Yucteie BemectBa 1 cMecH. CrocoObl pa3ielieHus: CMeceu.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKUE dTIeMEHThI. CUMBOJIBI XUMHYECKHX 3J1eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuuaeckasi popmyna. BareHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTtB. OTHocurenbHas aroMHas Macca. OTHOCHTENbHAass MOJIEKYJISIpHAs Macca.
MaccoBas 10JIsI XHMHYECKOT'0 3JIEMEHTA B COCIUHEHUH,

KonnuecTtBo BemecTBa. Mouib. Molisipaast Macca. B3auMoOCBsI3b KOJIMYECTBA, MACCHI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHH.

@OuU3NYeCKMe W XHUMHUYECKHE SBJICHUS. XHMHUYECKas peakuuss W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEMIEeCTB. XWMHYECKHE ypaBHEHHs. Kimaccupukarus XUMHUYECKUX pPEaAKIUi
(coenuHeHws, pa3IoKeHUs, 3aMeIeHsI, 0OOMEHa).

Xumuueckuti skcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOW, MpaBWjiaMd pabOThl B jJabopaTopuu W TpuEMamMu
oOpareHuss ¢ Ja00OpaTOPHBIM O0OpYIOBaHWEM, W3YYCHHE M ONHCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOMIOJeHNE (U3NUECKUX (TUIaBJICHHE BOCKA, TasHUE JIHJA,
pacTupaHue caxapa B CTYNKEe, KUIEHHWE W KOHJEHCAIUS BOJbI) M XMUMHYECKUX (TOPEHHE CBEUH,
MPOKaJTUBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHUE MeJla ¢ KUCIOTOM) SIBJICHHHA, HAOIIOEHNE U
OTIMCaHUE TMPU3HAKOB IMPOTEKAHUS XUMUYECKUX PEaKIui (pas3jioKeHue caxapa, B3auMOJICHCTBHE
CEPHOM KHUCJIOTBI C XJOPUIAOM Oapus, pasnoxeHue ruapokcuma memau (II) mpu HarpeBanww,
B3aMMOJICCTBUE kene3a ¢ pactBopoM cosr Menu (I1), m3yuenue crmoco6oB pasaeneHus: cmecei (¢
MMOMOIIIBI0 MarHuTa, (PrIbTpOBaHWE, BhIAPUBAHUE, JUCTHLIAINSA, XpoMaTorpadus), MPOBEICHHUE
OYHMCTKH TIOBAPCHHOW COJIM, HAONIOACHHUE M OIHMCAHUE pe3ylIbTaTOB IIPOBEICHUS OIIbITa,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHUE MOJIEICH MOJISKYI (IIIapOCTEPIKHEBHIX).

BaxuHeiinmue npeacTaBuTe/ i HEOPraHUYECKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. KHCIOpon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kuciopoga B npupoje, pU3MYECKue U XUMHUUYECKHE CBOMCTBA (pPEakiMd TOPCHHS).
Oxkcunpl. Ilpumenenune kwuciopona. CrnocoObl TOJYYEHHs KHCIOpOJa B JIaOOpaTopuul U
npoMbIieHHOCTH. KpyroBopoT kuciopoaa B mpupojae. O30H — amoTpomnHas MOAM(PUKAIIMS
KHCJIOPO/Ia.

TemoBoit >PQexT XUMHUECKONW peakiuu, TEPMOXUMUYECKUE ypaBHEHUS, OK30U
SHAOTEpPMHUUYECKHE peakuuu. TOIMBO: yroiab M MeETaH. 3arps3HEHHE BO3/lyXa, YCUJICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mipoctoe BemecTBo. HaxoxaeHrne Boopoaa B mpupoae, GU3nIecKue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI nmoyueHusi. Kuciotel u comnu.

MonsipHblil 00bEM ra3oB. PacuéTbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoiMcTBa BoAbl. Bonma kak pactBoputrens. PactBopbl. HaceleHHele u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOPpUMOCTH BelecTB B BoJie. MaccoBas J10Ji BEIIECTBA B PACTBOPE.
Xumnueckue cBoicTBa BOAbl. OcHoBaHuUs. Ponb pacTBOpOB B MPUPOJE UM B KU3HHU YEIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoaHbIxX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranuueckux coequHeHuit. Oxcunpl. Krnaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoaeoOpasyromue. HoMeHnknaTypa
oKkcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanus. Krnaccupukamust OCHOBaHHMM: MIEIOYM W HEPAaCTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBaHmii. Pu3nuecKMe M XUMHUYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukarmust xkucinot. HomeHnknatypa kucinoT. Ousudeckre M XUMHYECKUE
cBorcTBa KUCNOT. P akrusHoct MetaiuioB H.H. bexerosa. I1osryaenne Kucior.

Conu. Homenknarypa coneil. ®@usznueckue U Xumudeckue cBoiictBa coieil. [losnyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXKy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuui 9KCnepumeHm:

KauyeCTBEHHOE OIIPE/ICIICHUE COJAEPKAHUsI KUCIOpoJa B BO3/yXe, MOJIyuYeHue, coOupaHue,
pacro3HaBaHUE W U3YYECHHE CBOMCTB KHCIOPOJa, HAOJIOJCHHE B3aMMOJICUCTBUS BEHIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS M TPEKpAIEHUs TOPEHHs (IMOXKapa), 03HAKOMIICHHE C
o0pasiamMu OKCHJIOB M OTIMCAHUE UX CBOMCTB, MOJyYCHHE, COOMpPaHKE, paCIIO3HABAHNE U W3YYCHHUE
CBOMCTB BojOpoJa (ropeHue), B3aumojeicTBue Bojopona ¢ okcugoMm menu (II) (BozmoxkHO
WCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), HaOMo/eHHe OOpa3lloB BEIIECTB KOJHWYECTBOM 1 MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  pacTBOPEHHUS BEIIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JI0JI€M pPAacTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBME BOJABI C MeTaJlaMH (HAaTpUeM U KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB), HCCJIEAOBAHHE OOpPAa3IOB HEOPTraHMYECKUX BEIIECTB PA3JMUYHBIX KIJIACCOB,
HaONIOZICHNE W3MEHEHUs OKPACKH HWHAMKATOPOB B PACTBOpAx KHUCIOT W IIEJIOYEH, H3ydeHUeE
B3anMoeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHO# KHCIOTHI, KUCIOT C METaUIAMH, PEaKIIHA
HEUTpaIN3alliy, MOJyYeHHE HEPACTBOPUMBIX OCHOBAHHM, BEITECHEHNE OJTHOTO METajlla APYTUM U3
pacTBOpa COJHM, pEIICHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «BakHelmue Kiaccel
HEOPraHUYECKUX COCAMHEHUI.

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucremMa xuMudeckux 3ijaemenros /JI.H.
MengeseeBa. CTtpoeHue aToMoB. XMMHYeCKasd CBA3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBbie MOMBITKY KJIACCU(PHUKAIIMN XUMUYECKHX AJIEMEHTOB. [IoHsATHE O TpyMMax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJUIbl, TaJIoTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOoTopble 00pa3yioT am(poTepHble OKCUABI U TUApOKcUIbl. [lepuonnyeckuii 3akon. Ilepuonnyeckas
cucrema xumudeckux sneMmeHToB .M. MenneneeBa. KopoTkonepuomHas W JIMHHONEPUOAHAS
hopmbI

[Tepuoanueckoit cucteMbl XuMudeckux 3aeMeHToB .M. MenneneeBa. [leproabl u rpymisl.
@u3NUecKUil CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IepuoAa U TIpymibl 3ieMeHTa. CTpoeHue
atomoB. CocTaB aTOMHBIX si7iep. 30Tonbl. DNEeKTPOHBI.

CrpoeHue »SIEKTpPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[lepuoanueckoit cucremsl J[.MI. MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JEMEHTa IO €ro
noJjioxxeHuto B [lepuoanueckoit cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue llepuoguyeckoro 3akoHa u Ilepmoanueckoid CUCTEMbl XMMUYECKUX HJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipaktuku. J[.M. MenneneeB — yu€Hblid U IpakIaHUH.

Xumunueckas CBSI3b. KoBasientHas (monsipHas u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHAas CBA3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okuciaeHus
1 BOocCTaHOBJNIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuyeckuu sxcnepumenm:

M3y4eHHEe 00paslloB BEUIECTB METAJIIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THIPOKCHIA IITHKA
C pacTBOpaMH KHCIOT M MIEJIOYEH, NPOBEJEHUE OMBITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEaKIIUU Pa3NOKEHUs, COSUHECHNUS).

Mescnpeomemuvie ca3u



Peanuzanus MEXNpeaAMETHBIX CBA3€M NMPU U3YYEHMM XUMHHU B 8 KJlacce OCYILECTBISAETCS
4Cpe3 UCIOJIb30BaHUC KaK O6H_II/IX CCTCCTBCHHOHAYYHBIX HOH?ITPIﬁ, TaK " HOHSITI/If/'I, ABJIAIOIIUXCA
CUCTCMHBIMU JJIA OTACJIBHBIX IPCAMETOB €CTCCTBCHHOHAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEHHOHAYYHBIC MMOHATHUS: HAyYHBIA (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CUHTE3, Kiaccuukamusi, TMEePUOJUIHOCTh, HAOIIOJEHUE, OSKCICPUMEHT, MOJACTUPOBAHUE,
HU3MEpEHUEe, MOJICIh, SIBJICHNUE.

@duszuKa: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIbI,
pPaJlMOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUYCCKUIH 3apsj, BEIIECTBO, TeJIO0, OO0BEM, arperatHoe
COCTOAHUE BEUICCTBA, TIas, q)HSI/ILIGCKI/Ie BCJIMYKMHBI, €AWMHUIBI H3MCPCHUSA, KOCMOC, IIJIAHCTHI,
383161, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaITbl, TOPHBIE TTOPOJIBI, TIOJE3HBIC UCKOITAEMBIC,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peaKkus

[lepnognueckuit  3akoH. Ilepmoguueckas cucremMa XUMHUYeCKUX dnemeHToB JI.M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB
MIEPBBIX TPEX MEPHUOJOB, KalMs, KaJIbLUS M WX COCAVMHEHUH B COOTBETCTBHH C IOJIOKEHUEM
aneMeHTOB B [lepronueckoi cucteMe u CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BHIAbl XMMHYECKOW CBSI3U. THIIBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Knaccudukanus uw HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COECIMHEHHM, TeHETUYECKAas CBSI3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanus XxMMHYECKUX peakiuil MO pa3IMYHbIM HpU3HAKaM (M0 YHCIy U COCTaBy
YYacTBYIOIINX B PEaKLUU BEIIECTB, MO TEIJIOBOMY 3P (HEeKTy, 0 U3MEHEHHUIO CTENIEHEeH OKUCIECHUS
XMUMHYECKUX AJIEMEHTOB, IO 0OPaTUMOCTH, [0 YYaCTHIO KaTajau3aTopa). JK30- U SHJIOTEPMUYECKHE
peakuyy, TepPMOXUMHUYECKUE YPABHEHMUS.

[Tonatue o ckopocTH XuMHUUYecKouW peakuuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATHMBIX
XUMUYECKUX peakuusax. [IoHsTHe 0 roMOreHHbIX U rereporeHHbix peakuusax. [lonarue o karamuse.
[Tonarue o xumMuyeckoM paBHOBecHuU. DakKTOPHI, BIMUSIOLIME HA CKOPOCTh XUMHUECKON pEaKklu U
MOJIOKEHUE XUMUYECKOIO PAaBHOBECHSI.

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, DSJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakiuu. CoCTaBlI€HUE YpPaBHEHUH OKHUCIMTEIBHOBOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHHEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust >ME€KTPONUTHYECKON AMCCOLMALMU. DNEKTPOJUTBI U HEAIEKTPOIUThL. KaTHOHBI,
aHUOHBL. MeXaHu3M AUCCOLMAIMN BEUIECTB C Pa3IMYHbIMU BUJIAMHU XUMHUUYECKOU cBsi3U. CTeneHb
aucconanuu. CUIIbHBIC U CJ1a0ble 3JEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YcioBHSI IMPOTEKaHUS PEakIUii MOHHOrO OOMEHa, TMOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHUCJIOT, OCHOBAaHUW M COJIEM B CBETE
MIpeJICTaBICHUI 00 3MEeKTPOIUTHYECKON Aucconuanii. KauecTBenHble peakiiny Ha WoHBI. [loHATHE
0 TUJIPOJIU3E CONEM.

Xumuyeckuu sxcnepumenm:

O3HAaKOMJICHHE C MOJENSAMM KPUCTAUNIMYECKHX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB M HEMETAJUIOB (rpadura 1 aamasa), CIOKHBIX BELIECTB (XJI0pHUIa HATPUsL), HCCIEIOBAHNE
3aBHUCUMOCTH CKOPOCTM XUMHYECKOM peakuud OT BO3ACHUCTBUS pa3UYHBIX (HaKTOPOB,
HCCIEA0BAaHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IIPOLECCa OUCCOLMALMMA KHUCIIOT,
menoyeil M cosjeil (BO3MOXKHO MCIHOJb30BaHHWE BHUAEO MaTEpUANIOB), IPOBEIEHHE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU NPOTEKAHUs peakluii HMOHHOro oOMeHa (0Opa3oBaHHE OCaJKa,
BbIJIEJICHHE Ta3a, oOpa30BaHUE BOJbI), ONBITOB, WJUIIOCTPUPYIOIIMUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBMTENBHBIX peakUuil (TOpeHHe, peakiMy pa3jioKeHUs, COCAMHEHMs), paclo3HaBaHUE



HEOPraHMYECKMX BEUIECTB C IIOMOIIBI0 KAadeCTBEHHBIX pEaKIMid Ha HWOHBL, pPEUICHHE
HKCTIIEPUMEHTANBHBIX 33/1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmast xapakrepucTuka rajnoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
crerieHH okucieHus. CTpoeHue © (HU3MUECKUE CBOWCTBA MPOCTHIX BEUIECTB — TaJOTEHOB.
XUMHUYECKHE CBOWCTBA Ha MpHUMeEpe Xiopa (B3aWMOJEHCTBHE C MeETaUIaMH, HEMETaJlJIaMHu,
uiesioyamu). Xsoposoaopos. CossiHas KUCIOTa, XUMUYECKUE CBOMCTBA, NOJyYEHHUE, IPUMEHEHHE.
JelictBue xJiopa M XJOPOBOJOPOJA HA OPraHu3M 4YeloBeKa. BaxkHeWline XJIOpUlIbl U HX
HaXOXXJCHHUE B TIPUPOJIC.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbel. OCOOGEHHOCTHM CTpPOEHHUS AaTOMOB,
XapakTepHbIe CTemneHu OkucieHus. CTpoeHue W (PHU3MUECKHE CBONCTBA TMPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOTIHbIE MOAN(UKAIIMH KHCIOPOa U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBosiopoji, CTpoeHue, PU3HUECKUe U XUMUYECKUe cBOWCTBA. OKCHIIBI Cephl KaK MPEICTaBUTEIH
KHUCIIOTHBIX OKcuJoB. CepHasi KucioTa, (U3MUECKMe U XHMHUYECKHE CBOMcTBa (oOliue Kak
MIpe/ICTaBUTENsl Klacca KHUCIOT M crneuuduueckue). XUMUYECKHE PEaKIUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MosydyeHus: cepHoi Kuciotel. IIpumenenue cepnoil kucinotsl. Conun
CEpHOI KUCIIOTHI, KaUeCTBEHHAsI pPeaklus Ha cyib(ar-uoH. HaxoxxaeHne cepbl U e€ cCoeTlMHeHHI B
npupoje. XUMHYECKOe 3arpsi3HEHHE OKPYKAIoMIEH Ccpensl COSAWHEHHSIMH Cephbl (KHCIOTHBIE
JIOK]T, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILEHUS.

OO6mass xapakrepucTuka »3JaeMeHTOB VA-rpynnbel. OCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS. A30T, paclpoCTpaHeHHEe B IPHUPOIe, GU3NIECKAE M XUMHUECKHIE
cBoiictBa. KpyroBopot azora B mpupoae. AMMHaK, ero (u3Mueckue M XUMHUYECKHE CBOMCTBA,
noJsrydeHue u npuMenenue. Conm aMMOHUS, WX (PU3NYECKHe U XUMHUECKUE CBOMCTBA, TPUMEHEHHE.
KadecTBeHHast peakiusi Ha WOHBI aMMOHHS. A30THasl KHCIOTa, €€ MOJydeHue, (U3NYecKue M
XUMUYECKHE CBOMCTBAa (OOmIME Kak TPEJICTABUTENS Kilacca KHCIOT M CHelu(UUecKue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIBHBIX yIOOpEeHUN. XUMHYECKOE
3arpsi3HEHUE OKpYXKalollel cpeibl COeNMHEHUSIMU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEeHue
BO3/yXa, MouBbl M BOA0EMOB). Docdop, amtoTponHeie Moaudukanuu (ochopa, GU3MIECKUE U
xumudeckue cBorctBa. Oxcun gocdopa (V) u docdopHas kucinora, GU3MIECKUE U XUMUUECKHE
CBOMCTBa, mosrydenue. Mcnonp3oBanue GochaTroB B KauecTBE MUHEPAIBHBIX YI0OpEHUH.

OO6mrast xapaktepucTuka »3jeMeHTOB I[VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS. YTIEpoJ, auIOTPONHbIE MOAU(UKAINK, PacIpoCTpaHeHHUE B
npupoje, GU3NYECKUe M XUMHYECKHe CBOMCTBa. AncopOuus. KpyroBopor yriepona B mpupoe.
Oxcuapl yriaepoja, ux (pu3Mveckue M XMMHUYECKUE CBOICTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyueHUE M MpPUMEHEHHEe. JKOJIOTHueckue mpolieMbl, CBsi3aHHbIE ¢ okcuioMm yriepoaa (IV),
TUI0TEe3a riI00abHOTO MOTEIUICHUs KJIMMaTa, NapHUKOBBIN 3(pdekT. YronbpHas KucioTa u e€ cou,
ux (u3NYecKue U XMMUYECKUE CBOWCTBA, MOJIyueHHE U IpuMeHeHue. KauecTBeHHast peakius Ha
kapOoHaTuoHbI. Mcronb30Banue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COENMHEHUSAX Yriepoia
(MeTaH, 5TaH, STUJIEH, alleTHIICH, ATAHOJ, TJIMLEPHUH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKHI
yrIeBOAOPOAOB (Yrojb, MPUPOIHBIN ra3, HedTh), IPOAYKTHI UX MepepadoTku (OEH3UH), UX POJb B
ObITy U TNpoMbIIIeHHOCTU. [loHATHE O OMOJIOTMYECKHM BaXKHBIX BEIIECTBAX: XKHpax, OeyKax,
yriaeBoJax — W WX pPOJM B JKU3HU 4YelOBeKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TIOJydeHHME M MPUMEHEHUE.
Coenunenus kpeMHus B pupoae. Oo6ume npencraBieHus o6 okcuje kpeMuus (IV) u kpemHueBoi
kucnote. CHIIMKAThl, UX MCIIOJB30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelne cTpouTenbHbIe
MaTepualibl: KepaMuKa, CTEKI0, LEMEHT, O0eToH, xene300eroH. Ilpobnembr OGe30macHOro
UCIOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUANIOB B TOBCETHEBHOM KHU3HM.

Xumuueckuu SKCnepumenm:

n3yueHre oOpa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX pPEaKlUi Ha XJIOPUI-UOHBI M HAONIOIEHUE NPU3HAKOB WX MPOTEKAHUS, OTMbBITHI,



oTpaxaromme (QU3NYECKHe M XMMHUYECKUE CBOMCTBA TAJOTEHOB M WX COCIUHEHHUHA (BO3MOXHO
WCIOJb30BAHME BHJICOMATEPUATIOB), O3HAKOMJIEHHE C oOOpa3laMu XJIOPHAOB (TaJlOTCHHIIOB),
O3HAKOMJIGHHE C oOOpa3naMud cepbl M €€ COCAUHEHUSMH (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB),  HAONOJIEHUWE  Tmpoliecca  OOyrJIMBaHWsS ~ caxapa  IOJ  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3y4EHHE XMMHYECKUX CBOMCTB pa30aBlIEeHHON CepHOM
KHCIIOTHI, MPOBEJICHUE KAYeCTBEHHOW peakiuu Ha CyiabhaT-uoH W HAOIMIOACHHWE TpH3HAKa o
MPOTEKAHMS, O3HAKOMJICHHUE C (U3NYCCKUMHU CBOHCTBaAMHU a30oTa, (ochopa M WX COCIAUHCHUI
(BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 00pa3amMu a30THBIX U (OochHOpHBIX ynoOpeHuH,
MoJy4eHue, coOupanue, pacro3HaBaHUE U U3yYCHUE CBOMCTB aMMHaKa, MIPOBEJICHUE KaUeCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (pochaT-uOH U N3yICHHE MPU3HAKOB UX MPOTEKAHUS, B3AUMOCHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJbIO (BO3ZMOYKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB),
M3YYCHHE MOJICICH KPHUCTAJUIMUECKUX PEmETOK anmasa, rpadura, QymiepeHa, 03HAKOMICHUE C
MPOIIECCOM  aJICOPOIMUA  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIVIEM U YCTPOUCTBOM
MPOTHBOTra3a, MOJy4eHUe, COOMpaHHe, pacro3HaBaHHE M HM3y4e€HHWE CBOWMCTB YIJIEKHCIIOTO Tas3a,
MPOBEJCHUE KAueCTBEHHBIX pEaKIMii Ha KapOOHAT WM CWJIMKAT-UOHBl MU M3YUYCHHUE TPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOJAYKIMEH CHJIMKATHOW TMPOMBIIIJIEHHOCTH, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxHele HeMeTauibl U UX COSTUHEHUSD.

MeTaJiibl M X COEIMHEHUS

OO6mrast XapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUH WX TIOJIOKCHUS
B Ilepuomuueckoit cucreme xumuueckux dsnemeHToB JI.MI. MenneneeBa M CTpOEHHMS aTOMOB.
Crpoenne wmeTtaiioB. MeTaimnyeckas CBs3b W METaJIMYECKas KpUCTaJUTMYeCKas peméTka.
DJIEKTPOXUMUYECKUN pAl  HanpsHKeHWd MeTawioB. (DU3WMYecKMe W XMMHYECKHE CBOWMCTBA
MeTtauioB. OOmue crnocoObl MoaydeHus: MeTauioB. [IOHSATHE O KOPPO3WU METANJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CmaBel (CTanb, YyryH, IJIOPaJIOMUHMNA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTaIUIBL: MOJI0KEHUE B [lepuoandeckoi cucteMe XuMH4ecKux snementos /.M.
MeneneeBa, CTpOEHUE UX aTOMOB, HaX0XkJA€HHE B npupoie. PU3ndeckue U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U THAPOKCUIBI HATpUsl U Kaius. [IpruMeHeHne menouHbIx
METAJIJIOB ¥ UX COCIUHEHUN.

[[lerouHO3eMENBHBIE METAJIIIBI MATHUM M KaJIbIIMHI: TTOJI0KeHUE B [lepuoandeckoii cucreme
xuMuueckux snemeHToB [[.M. MenpgeneeBa, CTpoeHHWE HX aTOMOB, HAaXOXIEHHUE B MPHUPOJE.
®u3nueckue M XUMHYECKHE CBOMCTBA MAarHus M KajiblMs. BakHeWlne COEIMHEHHs KalbLus
(oxcun, rupokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxkenue B Ilepuonnueckoidl cucreme XuMHUeCKUX dieMeHToB J[.U.
MenaeneeBa, cTpoeHUE aroMa, HaxoxzaeHue B npupoje. dusmyeckne M XMMHYECKHE CBOMCTBA
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmyeckoil cucreme XuMUYecKux siaeMmeHToB [[.U.
MenpeneeBa, cTpoeHUE aroMa, HaxoxieHue B mnpupoje. dusmyeckne m XUMHUYECKHUE CBOMCTBA
xene3a. Okcunpl, ruapokcunsl u conu sxkenesza (II) u sxemeza (III), mx cocra, cBoiicTBa u
MOJTy4YEeHHE.

Xumuyeckuu sxcnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJIJIOB U CILJIaBOB, UX (PM3MUYECKUMU CBOMCTBAMU, U3yUCHHE
PE3yIbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIOJIH30BAHUE BHICOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJAa KalblUd M HATpus C BOJOM (BO3MOXHO  HCHOJB30BaHUE
BHUJIEOMATEPUANIOB), HKCCIEAOBaHWE CBONCTB JKECTKOW BOJBI, Mpollecca TOpPEeHUs Kele3a B
KHCTopo/ie (BO3MOXKHO HCIOJIb30BAHNE BHIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kaubllvs, allOMHUHMS, IUHKA, kene3a (1) u xeneza (III), menu (II),
HaOI0/IeHNe U OMHCaHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHM HOHAMU HATPHS, Kalus U KaldbIUsa
(BO3MOKHO HCIIOJIb30BAaHKME BHICOMATEPHAIIOB), UCCIEOBaHIE aM(OTEPHBIX CBONCTB THAPOKCHIA
ATIOMUHHS U THUAPOKCHJIA LMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3adad Mo Teme «BaxkHeliue
METAJUIbl U UX COECTUHEHUS.

XuMus M OKpPY:KaOIIas cpeaa



BemectBa 1 Marepuaiipl B IOBCEIHEBHOM >KM3HM 4YejoBeKa. be3onmacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHUYECKUX peaknuii B ObiTy. IlepBas momomp Npu XUMHUECKHX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXaroulel cpeabl (mpeaenbHas AONyCTUMas KOHLEHTpalus
BemecTB (naee — [1JIK). Posib XuMuu B pemieHnu 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii 9KCnepumeHm:

n3ydeHre 00pas3oB MaTepHAIIOB (CTEKIIO, CIUIABBI METAJIIOB, TIOJIMMEPHBIC MAaTEPHAIIBI).

Meoicnpeomemuule cés3u

Peanuzanus MeXNpeaMETHBIX CBSA3€M MPH U3YYEHHM XUMHHU B 9 Kiacce OCYIIECTBISETCS
yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSTUN, TaK U MOHATUH, SBIISIFOIIMXCS
CUCTEMHBIMU JJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHOHAYYHOIO LIUKJIA.

OO0mre ecTecTBEeHHO-HAYYHbIC TTOHATUSA: HAYYHBIN (DaKT, TUNIOTE3a, 3aKOH, TCOPHs, aHAIIU3,
CHUHTE3, Kiaccu(ukanus, MNEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJEIUPOBaHUE,
U3MepeHue, MOJIeNb, SIBJICHNE, TapHUKOBBIN 3()(PEKT, TEXHOIOTUsl, MaTepHAaIbI.

®uzuka: Marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIbI,
pPaaMOaKTUBHOCTb,  MOJIEKYJa,  AJIGKTPUYECKUM  3apsii, TMPOBOJHUKH,  MOJYINPOBOJHUKH,
TUDJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TENO, 0O0BEM, arperaTHoe COCTOSIHWE BELIECTBA, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAJIIMUECKas pelI€Tka, CIUIaBbl, (U3NYECKUE BEITUYUHBI, €TUHUIIBI
U3MepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KocHCTEMa, MHUHEpalbHbIE YH0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTBI, MUTATeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIbI, TOPHBIE OPO/IbI, TIOJIE3HBIE UCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O
IHNPEIMTA «XUMMUA»

JAUYHOCTHBIE PE3YJbTATBI

JIM9HOCTHBIE pe3yJabTaThl OCBOCHHUS IPOrPAaMMBI OCHOBHOTO OOIIEro o0Opa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOyYCHHMS XMMHUHU B €IMHCTBE Y4eOHOW M BOCIUTATEIILHOMN JCSITEILHOCTH B
COOTBETCTBUHU C TPATUITUOHHBIMU POCCHUHCKUMH COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMH
IICHHOCTSIMH, TPHHATBIMA B OOIIECTBE NpPaBHJIAMH W HOPMaMH IIOBEJICHHS W CIIOCOOCTBYIOT
IpoLeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3ANN 00yJaIOITUXCS.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCA PYKOBOACTBOBATHCS
CUCTEMOW IMO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIMHA M PACIIMPEHUE ONBITA JCATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOro BOCIIHUTAHUS:

IIEHHOCTHOTO OTHOUICHHS K OTCUYECTBCHHOMY KYIbTYPHOMY, HCTOPHUYECKOMY H HAy4YHOMY
HACJIC/IUIO, TOHUMAHUs 3HAYCHHWs] XMMHUYECKOH HAyKd B JKU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOM HH(POpPMAIMEH O MEPEIOBBIX JAOCTHIKCHHAX M OTKPBITHIX
MHUPOBOW U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHpa
H o0l11ecTBa;

2) rpa’IaAHCKOro BOCIIHTAHHS:

MPEICTABICHUS O COIMATIBHBIX HOpPMax M MpaBHJIaX MEXJINYHOCTHBIX OTHOIICHHH B KOJJICKTHBE,
KOMMYHHUKATHBHOW KOMITETEHTHOCTH B OOINECTBEHHO TMOJIE3HOM, y4eOHO-HCCIIeI0BATEIBCKOM,
TBOPYECKOW W JPYyrMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOHW COBMECTHOM
JeATCIBHOCTH TPU BBIOJHEHUH Y4YeOHBIX, MO3HABATEIbHBIX 3a/ad, BBIMOJHEHHH XUMHYECKHX
OKCIIEPUMEHTOB, CO3/IaHMK  y4eOHBIX IPOCKTOB, CTPEMJICHHS K B3aHMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B MPOIECCE 3TOW yIeOHOM AeATEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TMOBEICHUE
U MOCTYIKH CBOMX TOBAPHIIEH C TMO3UIIMHA HPABCTBCHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHUS
MOCJIEICTBUI MOCTYIIKOB;



3) LEeHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKHUE IPEICTABICHUS O BEUIECTBE M XMMHUYECKOM pEAKLUUH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAayKHM M COCTABJIAIOIIAE OCHOBY I IIOHUMaHUS CYLIIHOCTH
HAy4YHOH KapTHHBI MHpA, NPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIBI,
B3aMMOCBS35X 4YEJIOBEKA C PUPOJIHOMN CPENOH, O POJIM XUMUHU B IIO3HAHUU dTUX 3aKOHOMEPHOCTEH;
MO03HABATEIbHBIC MOTUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUI MO XUMHUH, HEOOXOMMBIE
st 0OBSICHEHUS] HAONIOAAEMBIX TPOIIECCOB W SIBJIICHUH, NMO3HABATENBbHOM, WH(POPMALMOHHON W
YUTATEIbCKON KYJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON pabOThl C y4eOHBIMHU TEKCTaMH,
CIPaBOYHOM  JIMTEpPaTypod, JOCTYIHBIMH TEXHUYECKMMM CpEACTBAMM  HMH(POPMALIMOHHBIX
TEXHOJIOTUH; HHTEpeC K 0OYYCHHUIO U TIO3HAHHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHONH W HCCIIEAOBATEIBCKON AEATEIBHOCTH, K OCO3HAHHOMY BBEIOODY
HAIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JalbHEHILIEM;

4) dopmMupoBaHHs KYJbTYPbI 310POBbI:
OCO3HAHUE IIEHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKHU Ha
3I0POBBIM  00pa3 JKU3HU, OCO3HAHWE TOCIEACTBUH W HENPUITHE BPEIHBIX IPUBBIYEK
(ymoTpeOsieHuss aJKoroJisi, HApPKOTHKOB, KYpEeHUs), HEO0OXOJAMMOCTH COOJIOJCHUS TPaBUII
0€30MacHOCTH MPU OOPAIEHNN ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;

5) TpyaoBOro BOCIHMTAHMS:
WHTEpEC K MPAKTHUYECKOMY M3YU4CeHHIO Mpo(heccuid U Tpy/a pa3IMyHOTO POJa, YBaXKEHUE K TPYIY U
pe3ynbpTaTam TPYJIOBOM NEATEIbHOCTH, B TOM YHCJI€ Ha OCHOBE NMPUMEHEHUs MPEAMETHBIX 3HAHHNA
M0 XWMHUH, OCO3HAHHBIM BBIOOP WHAMBHUIYaTbHOW TPACKTOPHH TPOJOJIKEHUS OOpa30BaHUSA C
y49€TOM JINYHOCTHBIX HWHTEPECOB M CHOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, yCIenHON MPOoGECCHOHAIBHON JEATETFHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJaiTUPOBATHCS B MPO(PECCHOHAIBHOM cpeie;

6) IKOJOrM4ecKOro BOCIIUTAHHUS:
9KOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHUE K IPUPOJIC KaK UICTOYHUKY KU3HHU Ha 3eMJie, OCHOBE e¢
CYIIIECTBOBAHUS, TOHUMAHWE IIEHHOCTH 3JI0POBOTO M 0Oe30macHOro oOpasa >KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY W TICHXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH
coOroIeHns TIpaBuiI O€30TMaCHOTO TMOBEJECHUS MpU pabOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIHsX,
YIPOXKAIOMIUX 30POBBI0 W JKM3HU JIIOJICH; CIOCOOHOCTH TMPHUMEHATh 3HAHUSA, TOJIydaeMble TpH
W3YyYCHUU XUMUH, JJIS PEUICHUs 3a7ad, CBS3aHHBIX C OKpYXaroued NPUPOJAHON cpenoH, s
MOBBIIICHUSI  YPOBHSA  OKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAHHMS TJOOATBLHOTO  XapakTepa
AKOJIOTUYECKHUX MPOOJIeM M MyTeH WX PElICHUs MOCPEACTBOM METOJIOB XHMHUHU, SKOJOTHYECKOTO
MBIIIJICHUS, yMEHUS PYKOBOJICTBOBATLCS MM B MO3HABATEIHLHOM, KOMMYHUKATUBHOM U COLIMAIBHOMN
MpaKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MmeTampeaMeTHBIX pPE3yAbTATOB BBIACIAIOT 3HAUMMBbIE s (OPMUPOBAHUA
MHPOBO33pEHUs OOIICHAYYHbIE MOHSTHUS (3aKOH, TEOpHs, MPHUHLMII, THUMOTEe3a, (akT, cucrema,
MIPOLIECC, IKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMeTax W MO3BOJISIOT HAa OCHOBE 3HAHWH W3 3THUX NMPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
LEJOCTHOM HAy4YHOW KapTHHE MHpa, U YHHMBEpCalbHbIe yueOHbIe AEWUCTBUA (IO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOpbIE OOecrneyuBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHHUIO YU€OHOU JIeATEIHHOCTH.

IHo3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Joruyeckue qeMcTBUA:

YMEHHS HCIIOJb30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU  OCBOCHHUM 3HAHMI:
PacKpbIBaTh CMBICIT XHMHYECKUX MOHITUN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
B3aMMOCBSI3b C IPYTUMH MOHSATUSAMU), UCTIOIH30BATh MOHSITUS ISl OOBSICHEHHUS OTJENbHBIX (PaKTOB
U SIBJICHUI, BBIOMpPATh OCHOBAHHS W KPUTEPHH AN KIacCU(UKALUUA XUMUYECKHX BEIIECTB U
XUMHYECKUX pEeaKUud, YCTaHABIMUBATH MPUYUHHO-CIICJCTBEHHBIE CBSI3UM MEXAYy OOBEeKTaMu



W3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIyKTUBHBIC, ICTYKTUBHBIC, 10 AaHAJIOTHH), JeNIaTh
BBIBOJIBI M 3AKJTFOUCHUS;

YMEHHE TPUMEHITh B IMPOIECCE TO3HAHHS MOHATHS (IIPEAMETHBIC W METANpPEMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICH, WCIIOJIL3YeMble B XUMHH, MPeoOpa3oBbIBATH HIMPOKO
MPUMEHSIEMbIE B XHUMHH MOJCIBHBIC TMPEACTABICHUS — XUMHUYECKHA 3HAK (CHMBOJ JJIEMEHTA),
XuMHu4Yeckas (opMyna W ypaBHCHHE XHMHUYECKOW peakiuu — TpU PEHIeHUuH ydeOHo-
MMO3HABATENBHBIX 33124, ¢ YYETOM ITHX MOJICIBHBIX MPEJCTABIICHUN BBISIBISATH U XapaKTePU30BATh
CYIIIECTBCHHBIC MTPU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYCCKHX BEIICCTB M XUMHYCCKUX PEAKIIUM,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, PUIUHHO-CIICJCTBCHHBIC CBS3H M MPOTUBOPEUHS B NU3Y4aeMbIX
mporeccax u SIBICHUSX.

Ba3oBble uccienoBaTeibcKue 1eHCTBUS:

YMEHHUE HCIOJIb30BATh IMOCTABJICHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTA ITO3HAHUS, a
Takke B KadecTBE OCHOBBI i1 (OPMHUPOBAHHUS THUIOTE3Bl IO TIPOBEPKE TPABHILHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MPUOOpETEHHE OINBITa IO TUTAHWPOBAHHIO, OPTaHU3AIMH W TIPOBEJACHUIO YUCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAONOJAaTh 332 XOJOM IIPOIIECcCa, CaMOCTOSTENEHO MPOTHO3UPOBATH €ro
pe3yibTar, (GOpMyIUpOBaTH OOOOMIEHWS W BBIBOJABI IO pe3ylbTaTaM IPOBEIAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJAETAaHHOM padoTe.

Padora ¢ undopmanmeii:

YMEHHE BBIONPATh, aHATH3UPOBATH U HHTEPIIPETHPOBATh HH(POPMAIIHIO PA3TMIHBIX BUIOB H
dbopM TpenCcTaBIeHHs, IMOJy4aeMyl0 H3 Pa3HbIX HCTOYHUKOB (HAYYHOIIOMYISIPHAS JIUTEpaTypa
XHUMHYECKOTO COJCpXKaHUs, CIPaBOYHBIC MOCOOUS, pecypchl MHTepHeTa), KpUTHIECKH OICHUBATH
MIPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHSATh Pa3IMYHbIC METOJIbI M 3aIllPOChI NPU TIOWCKE M O0TOOpEe MH(POPMAIMH H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JUIS BBIMOJTHEHHs] Y4EOHBIX U MO3HABATENbHBIX 33734
ONpeNeNEHHOTO THUIA, NPUOOpPETEHHWE ONBITa B 00JIACTH WCIOJB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYyJbTYpOil aKTHBHOTO MCIIOJIb30BAHMS PA3TUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANbHYIO (OpMY MpeAcTaBICHUS
nHpOpMallMd M WUIIOCTPUPOBATh pellaeMble 3a7auyd HECJIOKHBIMH CXEMaMH, JharpaMMaMu,
npyrumu opmamu rpaduKy ¥ ©X KOMOUHAIIMSMUY;

YMEHHME HCIOJIb30BaTh W aHAJIM3UpPOBaTh B Ipoliecce Yy4eOHON U HCCiIeloBaTENbCKON
JesITeIbHOCTH UH(POPMALIUIO O BIUSHUH MIPOMBIIIIICHHOCTH, CEJIbCKOTO XO35HCTBA M TPAHCIIOPTa Ha
COCTOSTHUE OKPYKAIOUIEH MPUPOTHON Cpeibl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

yMEHHME 3a7aBaThb BOMNpOCHl (B Xoje Jauanora W (WIM) JUCKYCCHU) IO CYILECTBY
oOcykgaemMoil  TeMmbl, (OPMYIHPOBATH CBOU TMPEUIOKEHHUS] OTHOCUTEIIBHO  BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

MpHOOpETEHUE OTBITA MPE3CHTAIMH PE3YJIbTATOB BHIOJHEHHUS XUMHUECKOTO SKCIIEPHUMEHTA
(J1abopaToOpHOTO OIMBITA, Ja0OPATOPHON PabOTHI MO KCCIETOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MPOEKTA);

3aMHTEPECOBAHHOCTh B~ COBMECTHOM  CO  CBEPCTHMKAaMH  TO3HABAaTE€IbHOM U
HCCIIEeIOBATENIbCKON JESITEIbHOCTH MPHU PEIICHUN BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta O0IIUX
MHTEPECOB U COTJACOBAHHUA MO3ULIUK (0OCYXAEeHHS, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpPJUHAIINS COBMECTHBIX JEHCTBUH, ONpeieleHe KPUTEPHEB O OLIEHKE KaueCTBa BHITIOJTHEHHON
paloThI U Jpyrue);

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPEACNATh IeNu JeATeNbHOCTH, TIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJHUPOBATh U MPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO AEATEIHHOCTh, BRIOMPATh Haubosiee
a¢deKTUBHBIE CIIOCOOBI PelIeHUs] YYeOHBIX U MO3HABATEIBHBIX 3a71a4, CAMOCTOSITENILHO COCTaBIIATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN alrOPUTM JEHCTBUI MpU BBHIMOJIHEHUH 33JaHUil ¢ yuéToM
MOJIyUYeHHUsI HOBBIX 3HaHWH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUsAX, OIICHUBAThH
COOTBETCTBHE TIOMYYEHHOTO pe3ylbTaTa 3asBIEHHOW II€TH, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMpEIaraéMble B YCIOBUH 3a/ITaHUH.



HNPEIMETHBIE PE3YJIbTATHI

B coctaBe mpeaMeTHBIX pPE3YyJNbTAaTOB 10 OCBOCHHUIO 00S3aTEIBHOTO COZIEpIKaHUS,
YCTAQaHOBJICHHOTO JaHHOM  (exepanpHO paboyeid MmporpaMMoi, BBIJACISIOT: OCBOCHHBIC
00y4aromuMuCs HaydyHbIe 3HAHHSI, yMEHUS U CIIOCOOBI IeHCTBUH, crienu(pHUeCcKUe I MPEeIMETHON
obOmact «XWMHs», BHIBI JESATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €ro HHTEPIPETALNH,
PeoOPa30BAHMIO U TPUMEHEHHIO B PA3ITUYHBIX Y4COHBIX U HOBBIX CHUTYAIIHSIX.

K xonmy oOydenuss B 8 KJacce mpeaMeTHBIE pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHMUYECKMX IOHATHUN: aToOM, MOJIEKYyJla, XWMHYECKHUI
AJIEMEHT, NPOCTOE BEILECTBO, CJOXHOE BELIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOAHAA),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJIsSIpHAsh Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas A0JIsl XUMUYECKOTO 3JIEMEHTA B COSMHEHUH, MOJIAPHBIA 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULIATENILHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKasl peakLus,
KJIacCU(UKAIUsl pPeaKlUMi: peakUuu COEAMHEHHUS, PEaKLUUU Pa3JIoKEeHUs, peaklUuy 3aMelleHHs,
peakuuu oOMeHa, 9K30- M SHIAOTEPMHUECKUE PEaKIUU, TEIUIOBOW 3P (eKT peakuuu, SApo atoma,
ANIEKTPOHHBIA CJIOM aToMa, aTOMHas opOWTanb, paguyc aromMa, XUMHUYECKas CBs3b, MOJIApHAS U
HEMNoJIApHasi KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHUOH, pacTBOp, MaccoBas JOJs
BelecTBa (MpOIEHTHAs KOHIIEHTPAIs) B PaCTBOPE;

WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MTOHATHH U MIPUMEHSTH 3TH TTOHITHS
MIPU OTIMCAaHUH BEIIECTB U MX MPEBPAIICHUI;

HCIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY JUISl COCTaBJIeHUSI (OpPMYN BEUIECTB U YpaBHEHUN
XUMHUUYECKUX PEAKIINH;

OTIPENeNIATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWMHAPHBIX COEAUHEHMSX, CTElEHb
OKHUCJICHHS DJIEMEHTOB B OMHApPHBIX COETUHEHMSX, MPUHAIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COEIMHEHHH 1o (opmynaM, BHI XUMHYECKOW CBs3M (KOBAJICHTHAass W WOHHAas) B
HEOPraHUYECKUX COCAUHECHUSIX;

packpsiBaTh cmbica [lepuomanueckoro 3akona JI[.M. MengeneeBa: AeMOHCTPUPOBATH
MMOHMUMAaHHE MEePUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX IJIEMEHTOB OT UX IOJIOKEHUS B
[leproauueckoii cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOrajipo;

OTHCHIBATh M XapakTepHu3oBaTh TabnnuHyto Gopmy [lepuoanyeckoil cUCTEMbl XUMUYECKHX
AJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas noArpynmna (A-rpymnma)» u «mnobounas noarpynna (b-
IpyIa)», Majible U OOJbIINe MEePUOJIbl, COOTHOCUTh 0003HAUEHUs, KOTOpPbIe UMEIOTCA B TabIuIe
«[lepuonuueckass cucreMa xumuueckux osneMmeHtoB J.M. MenngeneeBa» ¢  4YHUCIOBBIMH
XapaKTepUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, o0IIee Yucio
AJIEKTPOHOB U pacnpeieNieHUe X MO AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJEMEHTbl, HEOPraHMYeCKHE BELIECTBA, XHUMHYECKUE
peaxiuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLMU BEUIECTB, IO TEIJIOBOMY 3D (DeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEp)K/Iasi OMHUCAHUE MPUMEPAMU MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX
peaxiuii; MporHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX KAaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALICHUI B PA3JIMYHBIX YCIOBHIX;

BBIYHCIISATH OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHYECKOTO dJeMeHTa 1o (opMyle COEAMHEHHUS, MacCOBYIO [OJII0 BELIECTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaKInu;

MPUMEHSITh OCHOBHBIE OIEpAIllMi MBICIUTEIbHON JEeSITeNbHOCTH — aHajdhu3 U CHHTE3,
cpaBHEHHe, 00001IeHIE, CUCTEMAaTH3aIUIO, KiacCU(DUKAIIHIO, BRISIBIEHUE TPUUMHHO -CIIEACTBEHHBIX
CBSI3€M — JJI M3YYEHHS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLUN, ECTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HaOII0JIEHUE, H3MEPEHUE, MOICIMPOBAaHNE, YIKCIIEPUMEHT (pealbHbBIN 1 MBICIICHHBIH);

cleoBaTh  MpaBUJaM  MOJB30BAHHMS  XUMHYECKOW TOCyAod U J1abopaTOpHBIM
obopynoBaHuEM, a Tak)Ke MpaBHiiaM OOpalleHs ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIHSIMHU
IO BBIMOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX
BELIECTB (BOJOPOJA M KUCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C OIPENEIEHHON MAacCOBOM J1oJei



pacTBOpPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOAUTH XUMHMUYECKUE OSKCIIEPUMEHTHI 110
pacrno3HaBaHUI pPACTBOPOB WLIEJIOYEH ©  KHUCIOT C IOMOUIbIO HHAMKATOPOB  (JaKMyc,
beHondrasent, METUIOPAHXK U APYTHE).

K xoniy oOydenuss B 9 kJacce mpeaMeTHBbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y OOYUAIOIIUXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX TOHATHUNA: XMMHMUYECKUN JJIEMEHT, aroM,
MOJIEKYJIa, HOH, KAaTHUOH, AaHWOH, IPOCTOE BEILIECTBO, CJOKHOE BEIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas peakuus, XUMHUYEcKas CBSI3b,
TerIoBor 3(dekT peaxmuu, Moiab, MOJSIPHBIA 00BEM, PacTBOpP, AIIEKTPOJIUTHI, HEIIEKTPOIHUTEHI,
ANIEKTPOJIUTUYECKAsT JIMCCOLIMALMSA, pEeaKkUuu HOHHOro oOMEHa, Karalau3aTop, XUMHUYECKOe
paBHOBecHe, 00OpaTUMble U HEOOpaTUMbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJIECHHE, AJUIOTPONHS, aM(pOTEpPHOCTH,
XUMHUECKas CBs3b (KOBaJEHTHAs, MOHHAs, METAJUIMUECKast), KpUcTalInyecKkasl pemérka, Koppo3us
METAJUIOB, CILIABBI, CKOPOCTh XUMHUYECKON pEaKIMHy, peAesbHO AonycTumas KoHuneHrpanus [1/1K
BEIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUNA U MPUMEHITHITU MOHATHUS
P ONMCAHUM BELLIECTB U UX MPEBPAIICHUI;

HCI0JIb30BATh XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIeHUs! (OpPMyYN BEUIECTB U YpaBHEHUN
XUMHUYECKUX PEAKIINH;

OTIPEIeNIATh BAJEHTHOCTh M CTENEHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, MPHUHAIIEKHOCTh BELIECTB K ONPENENIEHHOMY Kiaccy COEAMHEHHH IO
dbopmynaMm, BUJ XUMHUYECKOH CBSI3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHHMUECKUX
COEIMHEHUX, 3apsii MOHA IO XUMHUYECKOW ¢opmyse, XapakTep Cpellbl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COECAMHEHUM, THUI KPUCTAININYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbich [lepuoauueckoro 3akona .M. MenneneeBa u 1eMOHCTpUPOBATH €roO
MOHMMAaHMEe: OINMCHIBaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoir cuCTeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3iIuyaTh MOHATUS «rJ1aBHas moarpymnmna (A-rpymma)» U «noOodHas
noarpynmna (b-rpynma)», Mameie u OONBIIME TMEPUOIBI, COOTHOCHUTH OO0O3HAYECHHS, KOTOPHIC
UMEIOTCS B MEPHOJMYECKON Talivie, C YHCIOBBIMU XapaKTEpPUCTUKAMHU CTPOCHHS aTOMOB
XMMHMUYECKUX AJIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO IEKTPOHOB U paclpeesieHue X 1o
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEIMHEHUI B IpeJesiax MalbIX MEePUOJ0B U TJIABHBIX MOJATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKHE PEAKIINH (110
YHCIy M COCTAaBY YYacCTBYIOIIMX B PEAKIMH BEILECTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHHUIO
CTETeHeW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IIKE U crienuduyeckne XUMUYECKUEe CBOMCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, MOJTBEPKIasi OMHCAHUE MPUMEPAMU MOJEKYISPHBIX U HOHHBIX YpaBHEHUUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

COCTaBIIATh yPaBHEHHUS AIIEKTPOJUTUUYECKONW TUCCOLMAIMM KHUCIOT, IMIEIOYe M COJIeH,
MOJIHBIE M COKpAIIEHHBIE YypaBHEHUS peaklHil HMOHHOrO OOMEHa, ypaBHEHHUS peaKIIUid,
MOATBEPXKIAIOIIUX CYIIECTBOBAHUE T'€HETUUYECKON CBS3H MEXIY BEIIECTBAMU PA3IUYHBIX KIIACCOB;

pacKpblBaTh  CYHIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH  MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTU
MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHHUI B PA3JIMUHBIX YCIOBUSAX;

BBIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIO
XMUMUYECKOTO 3JIeMeHTa Mo (opMyie COEIUHEHHUS, MAcCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEAKIINHY;

coOmogarh  MpaBUja  MOJB30BaHMA  XMMHUUYECKOM  mocynol u  1abopaTopHBIM
00OpyZ0BaHUEM, a TaKXkKe MpaBuiia OOpaIleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH T10
BBITMIOJTHEHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB IO TMOJYYEHHIO U COOMPAHHUIO Tra3000pa3HbIX
BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ia3a);



MPOBOJHUTH PEAKIMH, TMOATBEPKIAIONINE KAYECTBEHHBIA COCTAB PA3JIMYHBIX BEIICCTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XIOpHI-, OpOMUA-, HOOWA-, KapOoHar-, docdar-, CHIUKAT-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJTHBIX PAaCTBOpPaX HEOPTaHUYECKHUX BEIICCTB;

MPUMEHSITh OCHOBHBIC OIEpAIlUU MBICIUTEIBLHON JESITCNbHOCTH — aHajdu3 W CHHTE3,
CpaBHEHHE, O0OOIICHUE, CUCTEMATH3AIMIO, BBISBICHUE MPUYHHHO-CIICICTBEHHBIX CBSI3€H — JUIs
W3YYCHUS CBOKMCTB BEIIECTB M XMMHUYCCKUX PEAKIUH, €CTECTBEHHOHAYYHBIC METOJbBI TIO3HAHUS —
HAOJIIOJICHNE, HW3MEpPEHUE, MOJICIMPOBAHUE, OJKCICPUMEHT (pCaIbHbIi W MBICIICHHBIN).



TeMmaTuueckoe IJIAHUPOBAHMUE C ONIPEACTICHUEM OCHOBHBIX BUIOB y‘lCﬁHOﬁ ACATCJIBbHOCTH

HaumeHnoBanue pa3ieiioB u
TeM y4eOHOro nmpemera

KoJ-Bo
YyacoB

Conepxanue

OcHoBHbIE BHDbI 1eSITEJIbHOCTH

8 knacc

Paznen 1. HepBOHaqaﬂmee XUMHYCCKHEC ITOHATHSA

Xumus — BakHasi 00J1acTb ) [Ipeamer xumun. Poisib xumMum B KU3HHU 4esnoBeka. | PackpblBaTh CMBICIT M3y4aeMbIX OHATUI. PacKkpbpIBaTh

€CTECTBO3HAHMUS U XuMmus B cucteme Hayk. Tena u BelecTna. POJIb XMMHH B IPUPOJIE U )KU3HU YEJIOBEKa, €€ CBA3b C

MPaKTUYECKON JeSITeTbHOCTH ®duznyeckue CBONWCTBA BEIIECTB. ArperaTHoe JpYrMMHU Haykamu. Pa3nuuaTe yncThlie BEECTBa U

YesoBeKa cocrosinue BemecTs. [Tonarue o Meronax CMECH; OJTHOPO/IHbIE U HEOTHOPOIHBIE CMECH.
MO3HAHUs B XUMUU. YUCTBIE BEIIECTBA U CMECH. Paznuuath pusnyeckue U XMMHUYECKUE SBICHUS.
CriocoOnlI paznenenus cmeceil. XuMuyeckuit CrenoBaTh anropuTMaM MCIOJIb30BaHUS
JKcrepuMeHT: JlemoHcTpanyu: 3HaKOMCTBO C SKCIIEPUMEHTAILHBIX METOJIOB — HAOIOJCHUS U
XMMHUYECKOHN MOCY/I0H, C paBuiIaMu paboThl B skcriepuMenTa. HabmoaaTh 1 onuchiBaTh OOBEKTHI
nabopaTtopuu U mprueMaMu oOpaleHus ¢ IIPU NPOBEJICHUH IEMOHCTpAIUil 1 1a00pPaTOPHBIX
nabopatopHbIM 00opynoBaHueM. dusznueckue OTIBITOB T10 U3YyYEHHIO (U3UYECKUX CBOWCTB BEUIECTB,
CBOICTBa 00pa3LOB HEOPraHUYECKUX BEIIECTB — croco0oB pa3zzieneHus cmecel BemecTs. [IpoBoauTs
METaJUIOB ¥ HeMeTa/uloB. CriocoObl pa3zaeneHus XUMUYECKUH SKCIIEPUMEHT IIPU Pa3/IeIEHUHN CMeceit
cMmecelt (hunpTpoBaHue, BhIMIApUBAHUE, (Ha mpUMepe OYMCTKHU TIOBAPEHHOM COJIM) B XOJI€
TUCTUIUIAIMS, XpoMaTorpadus). npakTrueckor padotel Ne 2. CienoBath mpaBmiIam
Jlabopamophvle onvimuol: [0JIb30BaHMs XUMUYECKOH 1OCY101 U 1a00paTOpHBIM
N3yuenue n onucanue Gpu3NIECKUX CBONCTB 000pyI0BaHUEM, a TAKKe IpaBUIaM O0palleHus C
00pa310B HEOPraHMUYECKUX BEILECTB. XUMHUYECKUMH BEIIECTBAMH B COOTBETCTBUU C
N3yuenue crnocoboB pazzeneHus cmecei (¢ UHCTPYKLHUEH NPH BHINOJIHEHUH NIPAKTUYECKOM
IIOMOILbIO MarHuTa). pabotbl Ne 1. BricTpauBaTh pa3BEpHyThIE TUCHMEHHBIE
IIpakmuyeckue pabomul: U YCTHBIE OTBETHI C ONIOPOI HAa MHPOPMALUIO U3
Ne 1. IIpaBuna pa®oThl B 1a00paTOpuu U NPUEMBI | yUeOHHKA U CIIPAaBOYHBIX MAaTEpUAJIOB, TPaMOTHO
oOpateHus ¢ 1abopaTopHBIM 000PYI0BAHHEM. UCIOJIb30BATh U3yYEHHBIH NOHATUIHBIN arnapaT
Ne 2. Paznienenue cMeceil (Ha mpuMepe OUUCTKU Kypca XUMHH
IIOBAPEHHOM c0JIN)

BemecTtBa 1 Xummuieckue 15 ATOMBI M MOJIEKYJIBl. XUMUYECKUE DIIEMEHTBHI. OnpenensaTs NPpU3HAKK XMMUYECKUX PEAKLINM,

peaxiuu

CHMBOJIBI XUMHUYECKUX JIEMEHTOB. [IpocThie
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
yueHHue. Xumuueckas Gpopmyna. BaneHTHOCTD

yca0BHs UX MpoTekaHust. OOBSACHATH CYLIHOCTh
(GU3NYECKUX U XUMUYECKUX SBJICHUH C TOUKH 3pEHHS
aTOMHO-MOJIeKyisipHoro yyeHus. Knaccuduumponath




ATOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BeecTB. OTHOCUTEIbHAS
aTomHasi Macca. OTHOCUTEIbHAS MOJICKYIISIpHAS
macca. MaccoBasi 10151 XMMUY€ECKOIO JIEMEHTA B
coennHenuu. KommuecTso Bemecrsa. Mouib.
Momnspras macca. B3aumMocCBs3b KOJINUECTBA,
MacChl ¥ YMCIIa CTPYKTYPHBIX €AMHUI] BEIECTBA.
Pacuérel mo GpopmynaM XUMUYECKUX COCTUHECHHIA.
du3nvecKue U XMMUUECKHE SIBJICHUS.
XuMHu4eckasi peakiys 1 e€ Mpu3HaKu. 3aKOH
COXpaHEHHUs MACChl BEIIECTB. XUMUUECKHE
ypaBHeHus1. Kiaccudukarus XuMuaeckux
peakmuii (CoequHeH s, Pa3IoKEeHUs, 3aMEIICHUS,
oOMeHa). XMMHUYECKUHN IKCIIEPUMEHT:
Jemonctparmu: ®u3znyeckrue cBOWCTBa 00pa3IoB
HEOPraHMYECKHUX BEIIECTB — METAJJIOB U
HeMeTaiioB. OOpasipl BEMEeCTB KOJUYECTBOM |
MoJIb. Pu3ndeckue siBiIeHus (I1aBIeHUE BOCKa,
TasiHHUE JIbJIa, PACTUPAHUE Caxapa B CTYIIKE,
KHUIIEHHUE U KOHJIEHCAIUS BO/Ibl). XUMUYECKHE
SBJIEHUS (TOpPEHUE CBEYH, TPOKAIMBAHUE METHOM
IIPOBOJIOKH, B3aUMO/ICUCTBUE COJIbI WIIM MEJIa ¢
COJISTHOM KucioTo#). HabmoneHne mpu3HakoB
NPOTEKAaHUS XUMHUECKUX peakiuil (pas3iokeHue
caxapa, B3auMOJICICTBUE CEPHOU KUCIIOTHI C
XJIOpUIOM Oapusi, MOJTy4YeHUE U Pa3NIoKeHUe
ruapokcuaa meau (II) mpu HarpeBanum,
B3aUMOJICHCTBUE KeJle3a C paCTBOPOM COJIU MEAU
(IT). OmbITHI, HWILTIOCTPUPYIOLIUE 3aKOH
coxpaHeHus Macchl. JIabopaTopHbIe OMBITHI:

Co3znanue Mojeneil MoJieKy (11apo-CTEPKHEBBIX).

Onucanue GpU3NUECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HemeTtaiuioB. Habmronenue pusnueckux

XMMHUYECKHE PEAKIUH (110 YUCITY U COCTaBYy
pearupyronmx 1 00pa3yroIIuXcs BEIIECTB).
CoctaBnsaTh popMyssl OMHAPHBIX BEIIECTB TI0
BaJICHTHOCTHU U OIIPEJENIATH BAJIECHTHOCTD IO
dopmynam BemiecTB. PaccTaBisaTh Kod((HUITUEHTHI B
YpaBHEHUSX XUMHUECKUX peakuuii. Habmonates u
OMMCHIBATh OOBEKTHI ITPU NPOBEICHUU AEMOHCTPALUi
1 J1a00OpaTOPHBIX ONBITOB. [IpOBOANTE BBIYMCIEHUS 110
bopMynaM XUMHUYECKUX COEAUHEHUN U ypaBHEHUSIM
XUMHUYECKUX peakuuid. [[puMeHsATh eCcTeCTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS (B TOM YHCIE
HaOJI0ICHNE, MOJIEIMPOBAHUE, SKCIIEPUMEHT U
OCHOBHBIE ONEPALIUN MBICTUTENIBHOM e TENIbHOCTH
(cpaBHeHue, knaccupukanus) BoictpauBarh
pa3BEpPHYTHIE MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOi
Ha MHGOpMAIUIO U3 y4eOHUKA U CITPAaBOYHBIX
MaTEpHaJIOB, IPAMOTHO UCIOJIb30BaTh U3yYCHHBIN
MOHATUHHBIN amapar Kypca XuMHHU




(Tu1aBiieHUE BOCKA, TasHUE JIbJIA) U XUMUYECKUX
(ropenue cBeuu, NPOKATMBAHUE METHON
MIPOBOJIOKH) siBJieHUd. HaOitoienne u onvcanue
MPU3HAKOB MPOTEKAHMS XUMHUECKUX PEaKIIUi
pa3HbIX TUNIOB. BBIUKCIIEHNS: OTHOCUTEIBHOU
MOJIEKYJISIPHOM MaccChl BELIECTB, MOJISIPHOW MaccChl,
MaCChI BEUIECTB, MAaCChl M KOJIMYECTBA BEIIECTBA;
MAacCOBOM JIOJIM XUMHUYECKOTO JIEMEHTA 10
(hopmyse COeTMHEHHMS; TI0 YPABHEHHSIM
XUMUYECKUX PEAKIU: KOJINYECTBA, MACCHI
BENIECTBA MO0 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB WJIH MPOJIYKTOB PEAKIINH

Uroro no pazneny

20

Paspnen 2. BaxHeiimume npeact

ABUTC/IH HCOPraHUIECCKUX BCIIECTB

Bo3znyx. Kucnopoa. [Tonsitue
00 okcuax

6

Bo3nyx — cmecs razos. CocraB Bo3IyXa.
Kucnopona — aneMeHT u mpoctoe BemecTso.
Haxoxnaenue kucnoposa B mpupojae, Gpuzndeckue
1 XMMUYECKHEe CBOMCTBA (PEaKIuu TOPEHHUS).
Oxcunpl. [Tpumenenue kucmopoaa. CriocoObl
MOJIy4€HUsl KUCTIopo/1a B 1adopaTopuu U
IpOMBbINUIeHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — aIoTpoIiHas MOIU(DUKALINS
kucioposa. TermoBoi A3hHEeKT XUMHIECKOM
peakuuu, TepMOXUMUYECKUE YPaBHEHUS, K301
SHI0TEPMHUUYECKUE PEaKIHU. TOIINBO: Yroib U
MeTaH. 3arpsis3HeHHe BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO
CIIOSI.

XUMHYECKH IKCTIEPUMEHT:

Jemoncmpayuu:

KauectBeHHO€ omnpezenenne coaepKanus
KHCIIOPOJIa B BO3/IyXE

[Tonyuenue, cobupanue, pacro3HaBaHue

U U3y4eHHue CBOMCTB kucnopoaa. Habmonenue

M cnoJib30BaTh XUMHYECKYIO CHMBOJIAKY JUTS
cocTaBlieHUsT (OPMYJT BEIIECTB, MOJICKYIISIPHBIX
YpPaBHEHUH XMMHUUYECKUX PEaKIHil C y9acTHEM
KHCIIOPO/JIa. XapaKTepru30BaTh (OMUCHIBaTh) COCTAB
BO31yXa, pU3NUECKHe U XMMHUYECKHE CBOICTBA
KHCJIOpO/1a, CIIOCOOBI €T0 MOJIy4eHus, IPUMEHEHHUE U
3Ha4YeHHE B MPUPOJIE U KHU3HU yeroBeka. CpaBHUBATH
peaKIuu TOPEHUS U MEAJICHHOTO OKUCIICHHUS.
OOBACHATDH CYIIHOCTH 3KOJOTHYECKHUX MPOOIIeM,
CBSA3aHHBIX C 3arpsi3HEeHUEeM Bo3nayxa. CienoBaTh
npaBujiaM 0e30TacHOM paboTHI B Ja00OpaTOPUU MIPH
HCIOJIb30BAHUU XUMUYECKOU MOCYAbI U
000pyI0BaHNUs, a TAKKe MTPaBUIaM oOpalleHus ¢
roproYMMHU BeliecTBaMu. [lnanuposats u
OCYIIIECTBIISITH HA MPAKTUKE XUMUYECKHE
SKCIIEPUMEHTHI, TPOBOJUTH HAOIIOICHUS, AeTIaTh
BBIBOJIBI 110 PE3YJIbTaTaM IKCIIEPUMEHTA MpU
MPOBEICHUH TA00PATOPHBIX OMBITOB M MPAKTUYECKOU
paboThl. BEIYHCISATH KOMTUYECTBO BEIIECTBA, 00BEM
ra3a o (opmynamMm. Y4acTBoBaTh B COBMECTHOM




B3aMMO/ICHCTBHUS BEILIECTB C KUCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKPAIICHUS TOPCHUS
(mosxapa).

Jlabopamopnulii onvim:

O3HakoMIIeHHE ¢ 00pa3laMu OKCHJIOB M OITUCAHKE
UX CBOMCTB.

Ipaxmuuecxas paboma: Ne 3.

[Tony4yenue u cobupanue KUCIOPOa, H3ydeHNE
€ro CBOMCTB.

Buviuucnenus:

MOJIEKYJIIPHON MacChl KUCJIOPO/Ia U 030HA Ha
OCHOBAaHWUHW aTOMHOM MacChl XUMHUYECKOTO
2JIEMEHTA; KOJIMYECTBA, MAaCChI BEIIECTBA TI0
YpaBHEHUSM XHMHYCCKHUX PEaKIIUi

pabote B rpynne. BeicTtpauBaTh pa3BEpHYTbHIE
IIICBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
UHPOpPMALKIO U3 yIeOHNKA U CIIPABOYHBIX
MaTepuaioB, IPaMOTHO HCIOJIb30BAaTh N3YYCHHBIN
IIOHATUIHBIN anmnapar Kypca XUMHH

Bonopon. Ilonstue o
KHCIIOTaX U COJISIX

Bonmopos — anemMeHT 1 mpocToE BEIIECTRO.
Haxosxnenue Bomopoaa B mpupoje, puzndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI
nonydeHusi. Kucimoter u conmu. MossipHbIii 00bEM
razoB. Pacuérel o XMMUYECKUM ypPaBHEHUSIM.
XUMHYECKH IKCTIEPUMEHT:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u pacrio3HaBaHUE
BOJIOPOAA.

B3aunmoeiictBue Bomoposaa ¢ okcuaoM meau (I1).
Jlabopamopmwiii onvim:

B3anmopeiicTBue KUCIOT ¢ METaNIaMH.
Ipaxmuueckas paboma: Ne 4.

[Tonyuenue u cobupanue Bo0poaa, U3y4yeHUe
€ro CBOMCTB.

Buruucnenus:

00BEMa, KOTMYECTBA BEIIECTBA rasa Mo ero
U3BECTHOMY KOJHUYECTBY BEIECTBA MU 00BEMY;
00BEMOB ra30B MO YPAaBHEHUIO PEAKIIUU Ha OCHOBE
3aKO0HA 0OBEMHBIX OTHOIIICHUH Ta30B

PaCKpLIBaTI) CMBICJT NU3Yy4aCMbIX HOHITUH U IMPUMCHATH
OTHU TMOHATHUA IIPHU OITMCAHUN CBOICTB BCIIIECTB U UX
npeBpamieHui. XapakTepu30BaTh (OMUCHIBATH)
du3nvecKre ¥ XUMUYECKHE CBOMCTBA BOJOPOA,
crocoOkbI ero moJrydeHusi, mpuMenenune. Cobupars
npuOOp [T OJy4eHus: Bojopoa. Mcnoas3oBath
XHUMUYECKYIO0 CHMBOJIMKY JUISI COCTaBICHUS (POPMYIT
BEIIECTB, MOJICKYJISIPHBIX YPAaBHCHUH XUMHUYECKUX
peakuii ¢ yuacTHEeM BOJOPOaa. BeraucisaTs
MOJISIPHYIO MAaccCy BEIIIECTB; KOJUYECTBO BEIIECTBA,
00BEM raza, Maccy BemecTBa; [IpoBouTh pacuéThl 1O
YPaBHCHHSIM XUMUYECCKUX PEAKIIHMIA: KOJTHYECTBA,
00BEMa, Macchl BENIECTBA 110 U3BECTHOMY KOJIMYECTRY,
00BEMY, Macce peareHTOB WU MPOYKTOB PEAKIUH.
CrnenoBath npaBmiiaM 6€30MacHOM pabOTHI B
71a00paTOPHH TIPU KCTIOJIb30BAHUH XUMUYECKON
MOCY/IbI M 000PYIOBAHUS, a TAKXKE TIPaBUIIaM
oOpallleHHs ¢ TOPIOUYMMU BEIIECTBAMHU B OBITY.
[I1anupoBaTh U OCYIIECTBIATH HA TPAKTHKE
XHUMHYECKHUE IKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS,




JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM 3KCIEPUMEHTA.
Y4dacTBOBaTh B COBMECTHOM paboTe B IpyImime

Bona. PactBopsl. [lonstue 06 ) ®usnueckue CBOMCTBA BOABL. Boa kak PackpsIBaTh CMBICIT N3y4aeMbIX IOHATUN U IPUMEHATh

OCHOBAHUSX pacTBOpuUTENb. XUMUYECKHE CBONCTBA 9TH MOHATUS NPU OTIMCAHUU CBOWCTB BEILIECTB U UX
BO/JIBIL. npeBpalieHnii. XapakTepu3oBaTh (GU3NYECKHE U
OcHoBaHusl. XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PactBopbl. Ponb pacTBOpoB B IpUpoJie U B )KU3HU | pacCTBOPUTENS B IPUPOIHBIX npoleccax. CocTaBisiTh
yenoBeka. KpyroBopot BojbI B Ipupo/Ie. YpaBHEHUS XMMHUYECKUX PEAKLIUN ¢ y4aCTUEM BO/IbI.
3arpsizHeHue npupoHbIX BoJ. OxpaHa u ounctka | OOBSACHATH CYIIHOCTh AKOJIOTUYECKUX MPOOIeM,
MPUPOAHBIX BoJ. HacklllleHHbIE M HEHACHIIIEHHBIE | CBSI3aHHBIX C 3arpA3HEHHEM MPUPOIHBIX BOJ, CIIOCOOBI
pacTBOpbl. PacTBOpUMOCTH BEIIECTB B BOJIE. OYHCTKU BOJBI OT IPUMECEH, MEPHI 110 OXpaHe BOJ OT
MaccoBast 105151 BeLIeCTBa B pacTBOPE. 3arpsi3HeHus. [lmaHupoBaTh U OCYIIECTBIATH Ha
XUMUYECKUH IKCTIEpUMEHT: J[eMoHCTpanuu: MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI, TPOBOAUTD
PactBopeHune BemecTs ¢ pa3anyHON HaAOJIOICHU S, 1e1aTh BBIBOBI IO pe3yIbTaTaM
pacTBopuUMoOCTbhIO0. B3auMoelicTBre BOJIbI C SKCIIEPUMEHTA MIPH NMPOBEIECHUH JT1a00pATOPHBIX
MeTajjlaMu (HaTpUEM U KaJIbLIUEM). OTIBITOB M MpakTHUecKoi paboTel. Clie10BaTh
HccnenoBanue pacTBOPOB KHUCIIOT | MIETIOUEH © nmpaBujiaM 0e30TacHOM paboTHI B 1a00OpaTOPUU TIPH
MIOMOIIIBIO UHANKATOPOB. JIabopaTopHBIE OIBITHI UCIOJIb30BAHUN XMMHUYECKON TOCYbI U
HccnenoBanne ocoOeHHOCTEN PacTBOPEHUS o6opynoBanus. [[poBOANTH BEIUKCICHUS C
BELIECTB C Pa3IMYHON PaCTBOPHUMOCTHIO. IPUMEHEHHEM TOHATHSI «MacCOBast 10JIs BELECTBA B
[IpuroroBiieHre pacTBOPOB € ONPeNEIEHHON pacTtBOope». BeicTpanBaTh pa3BEpHYTHIE NMCbMEHHBIE U
MaccoBOM Jjoj1el pacTBOPEHHOTO BELECTBA. YCTHBIE OTBETHI C ONIOPOH Ha MH(GOPMALIHIO U3
[Ipaktuyeckas pabora Ne 5. [Ipurotosnenue y4eOHHUKa U CIIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO
pacTBOPOB C ONMPEIECTEHHON MAaCCOBOM 101 KCII0JI30BaTh U3YUYECHHBIN MOHATUIHBIN anmapaT
pacTBOpPEHHOrO BellecTBa. Beruucienus: ¢ Kypca XUMHH
UCIIOJIb30BAHUEM MOHSITHUS «MAcCOBast J0JIs
BEIIIECTBA B paCTBOPEN

OCHOBHBIE KJIacChl 11 Knaccugukanus HeopraHu4ecKux cOeIMHEHHH. KnaccudunupoBars nu3yyaemble BELIECTBA [0 COCTABY

HCOPraHu4CCKHUX COCI[I/IHGHI/Iﬁ

Oxkcunpl. Knaccudukarus OKCHJIOB:
coneoOpa3ymomire (OCHOBHbIE, KUCIIOTHBIE,
am(poTepHbIE) U HECOIEOOpa3YIOIIHE.
Homenknarypa oxcuaoB. @u3ndeckue u
XMUMHYECKHEe CBOMCTBA Okcu10B. [lomyuenue
okcuaoB. OcHoBanwusl. Knaccudukarus

u cBoiictBaM. CocTaBisATh (POPMyYsIbI OKCHJIOB, KUCIIOT,
OCHOBAHM, COJIel M Ha3bIBaTh UX MO MEXyHApOIHON
HOMeHKIarype. [Iporuo3upoBars cBOMCTBA BEIIECTB
Ha OCHOBE OOIIMX XUMUYECKUX CBOUCTB U3YUEHHBIX
KJIaCCOB/TPYI BEILECTB, K KOTOPHIM OHU OTHOCSITCS.
CocCTaBisiTh MOJICKYJISIPHBIE YPaBHEHUS PEaKLIUH,




OCHOBAHUU: MIENIOYN U HEPACTBOPUMBIEC
ocHoBaHusi. HomenkiaTypa ocHOBaHUH.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM.
[Tonyyenue ocHoBanui. Knucinotsl.
Krnaccudukanus kucinor. HomeHKIaTypa KUCIHOT.
dusuyeckue U XUMHUYECKUIE CBOMCTBA KUCIOT. Psiy
aktuBHOcTH MeTauioB H.H. bekerosa. [Tonyuenue
kuciot. Conmu. Homenknarypa coneit. uznueckue
U XMMHYECKHe cBoicTBa coliel. [lomyuenue
cosiell. ['eneTndeckas CBsI3b MEXKy KJIaCCaMH
HEOPraHWYECKUX COCAMHEHUN. XUMUYECKUI
sKkcriepuMeHT: JlemoncTparuu: O6pasib
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB.
OMNBITHL, HIUTIOCTPUPYIOLINE XUMUYECKUE CBONCTBA
KJIACCOB HEOPTaHMYECKUX BEIIECTB.
JlaboparopHblie onbIThl OnpesieieHue pacTBOPOB
KHCJIOT U IIEJIOYEN C MOMOIIbI0 HHIUKATOPOB.
N3yuenune B3auMOAECMCTBUSA KUCIOT C METAJJIAMH,
peakuuii HeuTpanuzauu. Bzanmoaeiicteue
pacTBopa cepHOi KUCIOTHI ¢ okcuoM meau (II).
[Tosnydenne HepacTBOPUMBIX OCHOBAHUH.
BriTecHeHHMe 0JHOrO MeTaia JPyruM U3 pacTBOpa
cosmm. [IpakTuueckas padota Ne 6. Pemenne
JKCIIEpUMEHTAIIBHBIX 3a/a4 110 TeMe «BaxHenmme
KJIACChl HEOPraHUYECKUX COECTUHEHUI».
Briuncnenusi: no ypaBHEHUSIM XUMHUUYECKOU
peaKIy: KOJINYecTBa BEIIeCTBa, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB UM IPOJIYKTOB PEAKIUU

WITIOCTPUPYIOIUX XUMUYECKHE CBOMCTBA U CIIOCOOBI
MOJTy4EHUS BEIIECTB U3yYEHHBIX KJIACCOB/TPYIIIL, a
TaKKe IMOATBEPKAAIOIINX FT€HETUYECKYIO B3aUMOCBA3b
Mex 1y HUMU. [Ipon3BOIuTh BBIYUCIIEHUS IO
YPaBHEHUSIM XUMUYECKHUX peakuuil. [ImanupoBats u
OCYILIECTBJISATh HA MPAKTUKE XUMUYECKHE
OKCTIEPUMEHTBI, IPOBOIUTH HAOTIOACHUS, 1eIaTh
BBIBO/JIbI 110 PE3YJIbTaTaM IKCIIEPUMEHTA IpU
MPOBEJICHUH JJAOOPATOPHBIX OIBITOB U MPAKTUYECKUX
pabot. CienoBath npaBuiiaM 0€30TacHOM pabOTHI B
1ab0opaTopuu MPH UCIIOJIb30BAHUH XUMHUYECKOMN
nocyzabl 1 o0opynoBaHus. BeicTpanBarh pa3BEpHYThIE
MUCbMEHHbBIE U YCTHBIE OTBETHI C OMOPOil Ha
MH(pOPMALIMIO U3 yYeOHHUKA U CTIPAaBOYHBIX
MaTrepuaioB, TPaMOTHO MCIOJIb30BaTh N3YYECHHBIN
MOHATUIHBIN anmnapar Kypca XUMHHU

Wtoro no pazzeny:
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Pazpnen 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xumnueckux 3j1eMeHToB /I, . MenaeneeBa. Ctpoenne aroMoB. XMMHU4YECKAasl CBA3b.

OKHCAUTENbHO-BOCCTAHOBHTEIbHbIE PC€aAKIInH

[Iepuonnueckuii 3aKOH U
[lepronnueckas cucrema
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HepBLIe TIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX
ajieMeHTOB. [loHsaTHE O rpymmax CXO0IJHbIX

PaCKpHBaTB CMBICJT IICPUOANYICCKOI'O 3aKOHA.
OnuceIBaTh CTPOCHUC Ta6J'II/II_[LI «HepI/IOI[I/I‘-IeCKaH




XUMHUYECKUX 31eMeHTOB /1. U.
MemnneneeBa. CtpoeHue atoma

3J1eMEHTOB (ILIEJIOYHbIC U IIEJIOYHO3EMETbHBIC
METaJUIbl, TAJIOT€HbI, UHEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(POTEPHBIC OKCHJIBI 1
ruapokcuabl. [leproauyeckuii 3aKoH.
[Tepuoaunueckasi cucteMa XUMHYECKUX SJIEMEHTOB
J.1. Menneneesa. KopoTkonepuoaHas v JUIMHHO-
nepuoHas popmbl [leproauaeckoit cucTeMbl
xuMmudeckux anemenToB .. Meneneena.
[Iepuoas! u rpynmnsl. PU3MYECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEpUOa U
rpymnmnsl emenTa. Ctpoenue aromos. CoctaB
aTOMHBIX sifiep. M3otomnbl. DiekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20
XUMHUYECKHUX 31EMEHTOB [leprnoauyeckoil cucteMbl
. N. MenaeneeBa. XapakTepUCTUKA XUMAYECKOTO
3JIEMEHTA 10 €ro MoJoKeHUIo B [leproanueckon
cucreme .M. MenneneeBa. 3aKkOHOMEPHOCTH
W3MEHEHHUs paJnyca aTOMOB XUMUYECKUX
3JIEMEHTOB, METAIUNIMYECKUX U HEMETAJUIMYECKUX
CBOWCTB 0 TpynIiaM M nepuojamM. 3HaYEHUE
ITepuoanueckoro 3akoHa u [lepuoanueckoii
CUCTEMBbI XUMHYECKUX JIEMEHTOB I Pa3BUTHUS
Hayku U ipaktuku. J[.1. MenneneeB — yud€Hblil U
rpak1aHUH. XUMHUYECKHUI SKCIIEPUMEHT:
HemoncTpanuu: B3aumoaeiicteue ruapokcuga
LIMHKA C pacTBOpPaMH KUCJIOT U LIEI0YEH.
MogenupoBaHue CTPOCHUS MOJIEKYII IIPY TOMOILIH
PUCYHKOB, MOJIEJICH, AIEKTPOHHBIX U
CTpYKTYpHBIX popmyi. Tabmuma «llepuoanueckas
cucTeMa XMMHUYeCKuX 31eMeHToB .M.
MenneneeBay. JIabopaTopHbIE ONBITHI
O3zHakomIieHHEe ¢ 00pa3liaMu METAIJIOB U
HEMETAJJIOB

cucteMma xuMudeckux anemenToB .M. MenaeneeBay.
MopenupoBatb CTPOCHHUE ATOMA, SHEPIETUYECKUX
YPOBHEH U MOypOBHEH IIPU IOMOIIN PUCYHKOB,
AIIEKTPOHHBIX KOHPHUTYpaui 1
anekTpoHHOTrpadudeckux popmy:. [1oscHIATH
($u3nYECKUil CMBICI MOPSIIKOBOIO HOMEpa, HOMEPOB
IIEPUO/IA U IPYIIIBI JIEMEHTA. XapaKTepU30BaTh
XMMHYECKHE JIEMEHTHI MEPBbIX TPEX MEPUOJIOB,
KaQJIN{, KAIBIIMA M UX COCIMHEHHUS 110 MOJIOKEHUIO B
Ilepnoanueckoii cucreme .M. Menneneena.
OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX AJIEMEHTOB (M3MEHEHHE
paarycoB aTOMOB, JIEKTPOOTPHULIATEIBHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUH B IpeIesiax MaJIbIX
MEPUOJIOB U TJIABHBIX HOJATPYIII ¢ YYETOM CTPOEHUS
UX aTOMOB; Y4acTBOBaTh B COBMECTHOI paboTe B mape
WM rpynne. BeicTpanBath pa3BEPHYTHIE MUCEMEHHBIE
U YCTHBIE OTBETHI C ONIOPOI HAa MHPOPMALUIO U3
y4eOHHUKa U IPYTUX UCTOUYHUKOB, B TOM YHCIIE
Nurtepnera

XHMH4YECKas CBS3b.
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Xumudeckas cBs3b. KoBajaeHTHas (HOJ'I}IpHa}I n

PaCKpBIBaTB CMBICJI N3Y9aCMBbIX MMOHATHH. OHpe,I[eJ'I}ITB




OKHUCIIUTEIIBLHO-
BOCCTAHOBHUTCIILHBIC peaKLII/II/I

HENOJIIpHasi) CBs3b. DJIEKTPOOTPULATEIBLHOCTh
XMMMUECKUX 31eMeHTOB. MloHHas cBsa3b. CTeneHb
okucieHus. OKUCIUTEbHOBOCCTAHOBUTEIbHBIE
peakuuu. [Ipoueccsl OKUCIEHUs 1
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.
XUMHUYECKUH HKCIIEPUMEHT: U3ydeHUE 00pa3IioB
BEILECTB METAJUIOB U HEMETAJJIOB,
B3aMMOJICHCTBHE THAPOKCH/IA IINHKA C
pacTBOpaMM KHCJIOT U LIEJI0YEH, TPOBEICHHE
OTIBITOB, WTIOCTPUPYIOIIHUX PUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropeHue, peakliuy pas3iokKeHUsl, COeTUHEHUS).
XHWMHUYECKUH DKCIIEPUMEHT: JleMOHCTpanyu:
OnBbIThI, MIUTFOCTPUPYIOIINE IPUMEPHI
OKHUCJIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINIl
(ropeHue, peakliuy pa3ioKeHHs], COeTUHEHNU)

BUJ] XUMUYECKOU CBSI3U B COCMHEHUU. MOAEINpOBATH
CTPOCHHE MOJIEKYJI IIPU TOMOIIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX popmyi. Mcroap3oBaTh
XUMHUYECKYIO CHMBOJIMKY JUIsI COCTABJICHUS (hOPMYIT
BEILIECTB, AJICKTPOHHOTO OajaHca peakiui.
Ornpenenarb CTeNeHb OKUCICHUS aTOMOB XUMUYECKUX
9JIEMEHTOB TI0 (hOpPMYJIaM U COCTaBISATh (POPMYJIBI
OMHAPHBIX COCTMHEHUM 110 CTETIEHU OKUCIICHUS
ATOMOB XUMHUYECKHUX JIEMEHTOB. OnpeaensThb
OKUCITUTEIh M BOCCTAHOBUTENb. PaccTaBiaTh
KO2(PUITMEHTHI B CXeMaxX MPOCTHIX OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM JIEKTPOHHOTO
Oaanca. HaGmrogaTh XMMHUYECKUE OTIBITHI TIO TIJIAHY,
aHaJM3UPOBATh U JIENIaTh BBIBOIBI. MCIIOIB30BaTh
UKT s co3ganus Moaene, IoAroTOBKI
MPE3CHTAINM, TOKJIAI0B 10 TeMe. BeicTpanBaTh
pa3BEpPHYTHIE MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOit
Ha nHpOpMaIHIO U3 yICOHHKA U JPYTHX UCTOYHUKOB,
B TOM unciie MarepHera

Hroro mo pazgeny 18
OBUIEE YNCJIO YACOB 68
I10 TTPOT'PAMME

9 knacc

Pasznes 1. BemecTBo 1 XuMn4yecKue peakuum

[ToBTOpeHue u yriyonenue
3HaHUI OCHOBHBIX pPa3/eioB
Kypca 8 kiacca
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[Tepuoanueckuii 3akoH. [lepuonnueckas cucrema
XuMHu4eckux 3nneMeHToB JI.1. MeHnaeneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B U3BMEHEHUH
CBOMCTB XMMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KAJIMS, KaJbIUS U UX COCAMHEHUN B
COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B
[lepuoanueckoil cucTeMe U CTPOEHUEM UX
aToMoB. CTpO€HHE BEIIeCTBA: BUIbl XUMUYECKON
CBsI3U. THUIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIIA

XapakTepu30BaTh XUMUYECKUE DJIEMEHTHI EPBBIX
TPEX NEPUOJOB, KAJIUS U KAJIBIUS MO0 UX MOJIOKEHHUIO B
ITepuonuueckoit cucreme 1. 1. Menneneena.
KnaccudunupoBaTs 1 Ha3bIBaTh HEOPTraHUYECKUE
BEILIECTBA M3yYEHHBIX Ki1accoB. OMHUCHIBATh OOIIHE
XUMHUYECKHE CBOMCTBA BEILECTB PA3JIUYHBIX KIACCOB,
IOATBEPKIATh CBOMCTBA IIPUMEPAMHU MOJIEKYIIIPHBIX
YpaBHEHUN XUMUYECKUX peakiuil. Onpenensits BUa
XUMHUYECKOM CBS3U U TUII KPUCTAIUIMYECKON PELIETKU
BenlecTsa. [IporHo3upoBars CBOKCTBA BELIECTB B




KPUCTAJUIMYECKOM PEIIETKU U BUIA XUMUYECKOU
cBsi3u. Kimaccudukanus u HOMEHKIaTypa
HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHUE CBOMCTBA
BELIECTB, OTHOCAIIMXCS K Pa3IMUHbIM KJlaccam
HEOPraHUYECKUX COEAMHEHUMN, TeHEeTUYECKast
CBSI3b HEOPraHUYECKUX BELIECTB.

XUMUYECKUIN SKCIEPUMEHT: JleMOHCTpauuu:
03HAaKOMIJIEHHE C MOJAEIIAIMHU KPUCTAIINYECKUAX
PEETOK HEOPraHUYECKUX BEUIECTB — METAIIJIOB U
HeMeTaJIoB (rpaduTa U anMasa), CII0KHBIX
BEIIECTB (XJIOpHIa HATPHs)

3aBUCHMOCTH OT UX CTpOEHHUs. BricTpauBarth
pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha nH(OpMAaIHIo U3 yueOHUKA U CIIPABOYHBIX
MaTepHuaoB, PaMOTHO HCIOJIb30BAaTh U3Y4CHHBIN
IIOHATUIHBIN anmnapar Kypca XUMHH

OcCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX PEeaKInil

Knaccudukanuss XuMudeckux peakiui 1mo
pa3IUYHBIM TIpU3HAKaM (IO YHCITY B COCTaBY
YYaCTBYIOIIMX B PEAKITUHU BEIIECTB, TIO0 TETNIOBOMY
ahdexTy, Mo U3MEHEHHUIO CTENeHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110 0OPaTUMOCTH, 110
YYaCTHIO KaTaau3aTtopa). IK30- U
SHJOTEPMHUYECKHE PEAKIUU, TEPMOXUMHUYECKUE
ypaBHeHUs. [IoHSITHE O CKOPOCTH XMMUYECKOM
peakuuu. [TorsTre 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMHUYECKUX peakuusx. [lonarue o
TOMOTEHHBIX U F€TEPOreHHbIX peakuusax. [lonstue
o katanuse. [IoHsATHE O XUMUYECKOM PaBHOBECHUHU.
@DakTOphl, BIUAIOIINE HA CKOPOCTh XUMHUYECKOU
PEeaKLMM U MOJI0KEHNE XUMUYECKOIO PAaBHOBECHSI.
OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIIHH,
ANEKTPOHHBIN OallaHC OKUCIUTENBHO-
BOCCTAHOBUTEIBHOU peakiuu. CocTaBieHUE
YpaBHEHUHN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTIOJIB30BAHUEM METO/1a
ANEKTPOHHOTO OanaHca. XUMHUECKUN
3KcriepuMeHT: JleMoHcTpanuu: MccnenoBanue
3aBUCHMOCTHU CKOPOCTH XUMUYECKOW PeaKluu OT
BO3JICHCTBUS pa3nuYHbIX (pakTopoB. ONBITHI,

PackpbpIBaTh CMBICT U3ydaeMbIX MIOHATHH U MPUMEHSITh
9TH TIOHSTHUSA TIPU OTIMCAHUK CBOMCTB BEIIECTB U UX
npespauieHuil. KnaccupunupoBars XuMuyeckue
PEaKINH 10 Pa3TUNIHBIM MMPU3HAKAM. Y CTAaHABJINBATh
3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEaKIIUU OT
pa3iauuHbIX (akTopoB. [Iporuo3upoBaTh BOZMOXKHOCTH
MIPOTEKAHUS XMMUYECKUX MPEBPALEHNN B PA3JIMYHBIX
ycioBUsAX. OnpenensTh OKUCIUTEND U
BoccTaHoBUTellb B OBP. CocTaBisTh 37€KTPOHHBIM
Oananc peakuuu. [Ipon3BOIUTH BHIYUCIEHUS IO
XUMHUYECKUM YPABHEHHUSAM. Y4acTBOBATh B
COBMECTHOH paboTe B mape uiM rpynne. BeicTpauBarh
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOI
Ha MHGOPMAIUIO U3 y4eOHUKA U CITPABOYHBIX
MarepuaioB, IPaMOTHO MCIOJIb30BaTh U3YUCHHBIN
MOHATUMHBIN annapar Kypca XuMHH




WUTIOCTPUPYIOLINE TPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peaKlUil (ropeHue, peakiuu
pasnoxeHus1, coeuHenus ). Beruncnenus:
KOJINYECTBA BEILIECTBA, 00bEMA U MACCHI
pEareHTOB WM MPOIYKTOB IO YPABHEHUAM
XUMHUUYECKUX PEaKLNil

DNEeKTPOTUTHYECKAS
nuccoranusg. XuMudeckKue
peaKkuuu B pacTBOpax

Teopust MEKTPOIUTUYECKON JTUCCOIHAITIH.
DNEKTPOIUTHI U HEANEKTPOIuThl. KaTHoHsI,
aAHUOHBI. MeXaHU3M JIUCCOLMAIIUU BEIIECTB C
pPa3IUYHBIMU BUJAMU XUMHUYECKOM CBSI3H.
Crenens nucconuanun. CuiibHbIE U C1a0bie
AIEKTPOJIUTHI. Peakiinu noHHOTO 0OOMEHa.
VYcnoBus MpoTeKaHus peakinii HOHHOTO 0OMEHa,
TIOJTHBIC U COKpAIIEHHBIC HOHHBIC YPaBHEHUS
peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUM U COJIEH B
CBETE MPECTABICHUIN 00 AIMEKTPOTUTHIECKOM
qucconumanuu. KauecTBeHHbIE peaklliyd Ha NOHBI.
[TonsiTue o ruapou3e cosiel. XuMU4eCKUn
skcniepuMeHT: Jlemonctpauuu: Mccnenoanue
3EKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca ITMCCOMAalUU KUCIIOT, IEJ0UYel U CoJIer
(BO3MO’KHO HCIIOJIb30BAHKUE BUJIEOMATEPHAIIOB).
OnbIThL, WJUTHOCTPUPYIOLIUE TPU3HAKU
NPOTEKaHUs PEeaKIMii HOHHOTO 0OMeHa
(oOpazoBaHue ocajika, BbIICJICHHE ra3a,
oOpa3oBanue Bojbl). Pacno3naBanue
HEOPraHUYECKUX BELIECTB C MMOMOILbIO
Ka4yeCTBEHHBIX peakiuii Ha HOHBI. JIabopaTopHBIii
OnbIT: M3yueHne Npu3HaKoB NPOTEKAHUS PEAKIUU
MOHHOTO 0OOMEHa B pacTBOPAX JIEKTPOIUTOB (C
o0pa3oBaHUEM 0OCaJIKa, BBIJCIICHUEM Ta3a,
oOpa3zoBanueM Bojbl). [IpakTuueckas pabora: Ne
1. Penienue sKkciepUMEHTANTbHBIX 33/1a4 110 TEME.
Boluncnenusi: mo ypaBHEHUSM XUMHUYECKHUX

PackpsIBaTh CMBICIT N3y4aeMbIX IOHATUH, a TAKKE
CMBICIT TEOPHH DJIEKTPOIUTUYECKOMN TUCCOLHAINN.
OOBACHATH MPUYUHBI TIEKTPOTIPOBOTHOCTH BOJIHBIX
pPacTBOPOB BEIIECTB, pa3InyaTh ciladble U CUIIbHBIE
AMeKTpOoJuThl. COCTABIATH YPaBHEHUS TUCCOIUALINN
KHUCJIOT, IIEeJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE
MOHHBIC YPAaBHEHHUS XUMUYECKUX PEAKIIUH HOHHOTO
oOMeHa, KpaTKue HOHHBIE YPaBHEHUS MTPOCTHIX
peakuuii TuIponu3a coneil. XapakTepu3oBaTh 00ITHE
XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AIEKTPOIUTHIECKON TUCCOLUALNY;
MOATBEPKIaTh CBOKMCTBA IPUMEPAMU MOJIEKYIISIPHBIX
Y UOHHBIX YPAaBHEHUN XUMUYECKUX peakiuid. Pemare
JKCIIEpUMEHTANIbHBIE 3a/1a4u 10 TeMe. [ImanupoBats u
OCYUIIECTBJISATh HA MMPAKTUKE XUMHYECKUE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS, JIeNIaTh
BBIBO/IBI 110 PE3YyJIbTaTaM KCIIEPUMEHTA IIpU
MIPOBEJICHUH JTAOOPATOPHBIX OIBITOB U MPAKTUYECKUX
pabot. CrienoBaTh paBujIaM 0e€30macHOM paboThI B
1ab0paTopuu MPH UCIIOJIB30BAHUH XUMHUYECKOMN
nocyabl 1 o0opyaoBanus. [I[poBoIuTh BHIYUCIEHUS TIO
XUMHUYECKUM YPaBHEHHUSM. Y4acTBOBATh B
COBMECTHOH paboTe B mape wuiu rpynne. BeicTpauBarh
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOU
Ha MHPOPMAIUIO U3 y4eOHUKA U JIPYTUX UCTOYHUKOB
uH(popmanuu, B ToM uncie MHrepHeTa




peakuui
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Pa3nes 2. Hemeranibl 1 HX cOeIMHEHHUS
OO6mas xapakTepucTuka 4 O6mas xapakrepuctuka rajgoreHoB. OcooeHHoctr | OOBICHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHUHU
XUMHMUYECKUX JIEMEHTOB CTpOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU CBOMCTB HEMETAJUIOB U UX COEIUHEHUI B Ipeaenax
VIIA-rpynmnsl. ['anorensr okucienus. CtpoeHue u pU3n4ecKkue CBONCTBa MaJIbIX [IEPUOAOB U IIaBHBIX MOArPYILII
IPOCTBIX BEIIECTB — rajlOr€HOB. X UMUYECKHE [Tepuoauueckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB C
CBOICTBa Ha IpUMepe XJIopa (B3aUMOIEHCTBUE C y4€TOM CTPOEHHUS UX aTOMOB. XapaKTepu30BaTh
MeTajjlaMi, HEeMETaJUIaMH, I11eJI0YaMHu). ¢uznyecKkue 1 XUMUYECKHE CBOMCTBA MPOCTHIX
Xnoposojopoa. ConsiHast KUCIOTa, XUMUYECKUE BELIECTB rajoreHoB (Ha MpUMEpPE XJI0pa) U CIOKHBIX
CBOICTBa, MOJIy4yeHHE, MpuMeHeHue. [leiictpue BELIECTB (XJIOPOBOAOPOA, XJIOPHIa HATPUS), CTIOCOOBI
XJIOpa U XJIOPOBOJIOPO/Ia HAa OPTAaHU3M YEJIOBEKA. UX MOJIy4€HUs, TPUMEHEHNE U 3HAaUeHHE B IPUPOJIE U
Baxkneiinme xiopu/ibl 1 UX HaX0XKICHHE B KU3HHU YenoBeka. OnpenensiTs XJI0puI-UOHBI B
pupoJie. XMMAYECKUH 3KCIIEPUMEHT: pacTtBope. [lTaHnpoBaTh U OCYIIECTBIIATh HA IPAKTHKE
Hemonctparmu: OMbITH, OTpaskarolne XUMHYECKHE SKCIIEPUMEHTBHI, POBOIUTH HAOIIOACHHUS,
(u3nyueckrue 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB U | JIeNIaTh BHIBOJBI 110 PE3y/IbTaTaM SKCIEPUMEHTa MPHU
WX COEAMHEHUH (BO3MOKHO HCIIOJIb30BaHNE MIPOBECHUH J1TAOOPATOPHBIX OMIBITOB U MPAKTUYECKUX
BHeoMarepurasoB). O3HakoMJeHHE ¢ oOpa3iiaMu | pabot. CreoBaTh mpaBuiaaM O6e30macHO paboThI B
XJIOPUAOB (rasoreHu10B). JJabopaTopHBIil OMBIT: 71a00paTOPUH MPHU UCTIOJIH30BAHUN XUMHUYECKOM
H3ydeHue CBOMCTB CONSTHOM KUCIIOTHI. MoCy/Isl ¥ 000OpyAoBaHUs. BeicTpanBaTh pa3BEépHyTHIC
[IpoBenenune KauyeCTBEHHBIX PEaKIMil Ha XJIOPU- | MHUCbMEHHBIE H YCTHBIE OTBETHI C OMIOPOU Ha
uonsbl. [Ipaktuyeckas pabora Ne 2: [Tomyuenue uH(pOpPMALIMIO U3 YYeOHHUKA U CTIIPABOYHBIX
COJISIHOM KHUCIJIOTBI, U3ydeHHE €€ CBOMCTB. MaTepuajoB, FPAMOTHO UCIOJIb30BaTh U3yUYCHHBIN
Boruncnenusi: mo ypaBHEHUSIM XUMHUYECKUX MOHITUIHBIN anmapar Kypca XUMHH
peaxiui, eciiv OJJMH U3 PeareHTOB JaH B U30bITKE
OO01as XxapakTepucTuKa 6 O6mas xapakrepuctuka meMeHToB VIA-rpynnel. | OOBsICHATH 00IIKME 3aKOHOMEPHOCTH B U3MEHEHHUU
XUMHYECKUX 37IeMeHTOB VIA- Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CBOMCTB 311eMeHTOB VIA-rpynmsl U uX COEAUHEHUH C
rpymmsl. Cepa u eé ctenienu okucienus. CtpoeHue u pu3ndeckue y4€TOM CTPOCHHUS UX aTOMOB. XapaKTepHU30BaTh
COEIMHEHUS CBOMCTBA MPOCTHIX BEUIECTB — KUCIIOPOJIA U CEPhl. | PU3NYECKHE U XMMHUECKHUE CBOMCTBA MMPOCTOTO
AnnotpornHble MOAM(UKALIMN KUCIOPOJIa M CEPhl. | BEILECTBA CEPhI U €€ COeTMHEHUH (CepoBOI0pO/Ia,
XuMmunueckue cBoicTsa cepbl. CepoBo1opo, OKCHJIOB CEpbl, CEPHOI KHCIIOTHI, CyNIb(ATOB),
CTpO€HHUE, (pU3nUecKre U XUMUYECKUE CBONCTBA. CHocoObl UX MOJYy4YEHUs, IPUMEHEHUE U 3HAaUECHUE B
Oxcnppl cepbl Kak MPEACTaBUTEIN KUCIOTHBIX IIPUPOJIE U J)KU3HU uyesioBeka. Onpenenars Hajaudne
okcuJ1oB. CepHas KUCIOTa, GU3NUECKUE U cynb(ar-uoHoB B pacTBope. OOBSICHSITH CYIIHOCTb




XMMHYECKHE CBOMCTBA (00IIMEe KaK MPEACTABUTEISA
KJ1acca KUCIIOT M cnenuduyeckne). XuMu4ecKne
peaxuuy, Jiexaliue B OCHOBE IIPOMBILIUIEHHOTO
croco0a MmoJTydeHusl CEPHON KUCIIOTBI.
[Ipumenenne. Conu cepHON KUCIOTHI,
KaueCTBEHHAs PEaKIus Ha Cyab(aT-uoH.
Haxoxnenue cepbl U €€ COCTMHEHUIN B IPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIEeH cpeibl
COCTMHEHUSIMU CephI (KUCIOTHBIC IO,
3arpsi3sHEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €To
MPEOTBPALICHHS. XUMHUYECKAA SKCITEPUMEHT:
Jemonctparmu: O3HaKOMIJICHHE ¢ 00pa3amMu
cepbl U €€ COeTMHEHUSIMU (BO3MOKHO
WCIIOJb30BaHNE BUAcoMaTepuasnon). Habmonenue
nporecca oOyriIMBaHMs caxapa MoJ AeCTBHEM
KOHIEHTPUPOBAHHOM CEPHOUN KHUCIOTHI.
JlaGopaTopHbie onbITE: M3ydeHre XUMUUECKHX
CBOWCTB pa30aBIICHHON CEPHOU KHCIIOTHI.
[IpoBenenne KaueCTBEHHON Peakiuy Ha Cyabdar-
VOH U HalJII0JIeHUE MpU3HaKa e€ MPoTeKaHus

HKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C EPepadOTKOM
coeauHeHu! cepbl. ImannpoBaTe U OCYIIECTBIIATD Ha
IPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI, IPOBOIUTH
HAOJIIOJICHUS], J1e1aTh BHIBOBI IO PE3y/IbTaTaM
skcriepumenTa. Cie10BaTh paBuiIaM 0€30MacHoi
paboThI B 1aOOpaTOpPUU MIPHU UCIIOJIb30BAHUN
XUMHYECKOH TIOCy/Ipl M 000opynoBanus. [Ipon3BouTh
BBIYMCIICHUS 110 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh NpH BHINOJHEHUH YU€OHBIX 3aaHUM
TEKCThl yueOHUKa, CIIPaBOYHbIE MaTepUaIbl
(ITepuoanueckyro cucTeMy XMMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, TabauIly paCTBOPUMOCTH KUCTIOT,
OCHOBAHUU U COJIEH B BOJIE, DJIEKTPOXUMHUYECKUH PsIJT
HanpspKeHui MeTtaisos). Mcnons3oBaTs npu
BBITIOJTHEHUH YUYE€OHBIX 33JaHUN U B MTpOIEcce
HCCIIEI0BATENIbCKOM IEATEIbHOCTH HAyYHO-
HOIMYJISIPHYIO JINTEPATYPY XUMUYECKOTO COACpKaHUS,
CIIPaBOYHBIEC MaTepHalbl, pecypcsl IHTepHETA

OO6mras xapakTepucTuKa
XHUMHYECKUX JJIEMEHTOB VA-
rpynmsl. A30T, pocdop u ux
COEIMHEHHS

OO6mras XxapaKTepUCTUKA 3JIEMEHTOB V A-TpyYIIIIHI.
Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTENEeHH OKUCJICHHS. A30T, pacClipOCTpaHEHUE B
npupojie, GU3NYECKue U XUMHUYECKHE CBONCTBA.
KpyroBopoT a3orta B mpupojie. AMMHUAK, €ro
(u3nuecKkrue U XMMHUYECKUE CBOMCTBA, OTyYCHHE
u npuMeHenue. Com aMMOHUSA, UX GU3HYECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE.
KauecTBeHHas peakiivs Ha HOHBI aMMOHHUSI.
A3OTHAas KUCJIOTA, €€ MoJydyeHue, PU3ndeckue u
XMUMHUYECKHE CBOMCTBA (00IIMEe KaK MPeICTaBUTENS
KJIacca KUCIOT | CIelU(UIECKHE).
Hcnonb30BaHKne HUTPATOB U COJICH aMMOHHS B
KayecTBe MHUHEPAIbHBIX y100peHuil. XuMuueckoe

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB V A-T'pYIIbl U UX COCTUHEHUH C
y4€TOM CTPOCHHUS UX aTOMOB. XapaKTepu30BaTh
buznyeckue 1 XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U Gpocdopa U X COeAUHEHUN
(aMMmuaka, cosei aMMOHHSI, a30THOW KHUCIIOTHI,
HUTPATOB, okcuaa docdopa (V) u pochopnoit
KHCIIOTHI, pocdaToB), CrtocoObI MX MOJTYICHHS,
MPUMEHEHHE U 3HAYCHHE B MIPUPOJIC U KU3HU
yenoBeka. OnpenensTh HOHBI aMMOHUS U
docharronsl B pactBope. OOBSACHATH CYIIIHOCTh
AKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C HAXOXKIACHUEM
coeMHeHuH a3oTa u ocdopa B okpyxaromieit cperne.
[I1anupoBaTh U OCYIIECTBISATh HA IPAKTHKE




3arps3HEHUE OKPYKAIOIIEH cpelibl COCTUHEHUIMHU
a30Ta (KUCIOTHBIC JOXK]H, 3arpsI3HEHUE BO3yXa,
MOYBBI U BOJOEMOB). Docdop, alIOTPOITHEIE
Moubukau hocdopa, Gu3nIecKue u
xumudeckue coiictBa. Oxcup docdopa (V) u
dbocdopHas kucinora, GU3NIECKHE U

XUMHUYECKHUE YKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOACHHUSI,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM 3KCIEPUMEHTA IpU
MIPOBEACHUH JIAOOPATOPHBIX OTBITOB U MIPAKTUUYECKOM
pabotel. CriezioBaTh MpaBmiIaM 0€30MacHOM padOTHI B
71a00paToOpUU MPU UCIIOJIB30BAHUN XUMUYECKOM
nocyasl 1 00opyaoBaHust. [Ipou3BoAUTH BRIUMCICHUS
M0 XMMHYECKUM ypaBHEHUsIM. Vcnonib3oBaTh npu
BBITIOJTHEHUH YI€OHBIX 3aJaHU TEKCTHI yICOHHUKA,
CIIPaBOYHbIE MaTepUabl (IIEPUOIUNIECKYIO CUCTEMY
xumudeckux snemenToB J. . MenpaeneeBa, Tabnuiry
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIEN B BOJIE,
JNEKTPOXUMUYECKUH PsiJT HAIPSKEHUH METAJLIOB)

OO1as XxapakTepucTuKa
XUMHUYECKUX 3JIEMEHTOB [VA-
rpynmnsl. YTaepoa U KpEMHUH,
U WX COECIMHEHHUS

OO61as xapakTepucTuka 3neMeHToB [VA-Tpynmsl.
Oco0eHHOCTH CTPOCHUS aTOMOB, XapaKTepPHBIC
CTCTICHH OKUCJICHHS. YTIIEPOJI, aJUIOTPOTTHBIC
MOIU(HUKAIIIH, PACIIPOCTPAHEHHE B PUPOJIE,
(bu3uYecKre U XUMUYECKUE CBOMCTBA. AZICOpOITHSI.
Kpyrosopot yriepona B mpupojie. OKcuibl
yriaepoja, ux pu3nveckue u XMMHYECKue
CBOICTBA, IEHCTBUE HA KUBBIC OPraHU3MBI,
MOJIy4YeHHUE U PUMEHEHHE. DKOJOTHYECKHE
npoOJIeMBbl, CBSI3aHHBIE ¢ OKCUIOM yriepoaa (IV),
TUI0TEe3a IN100aJIbHOTO MOTEIICHUS KIUMara,
NapHUKOBBIN d3PPeKT. YroybHas KUCIOTa U €€
coJid, X (PU3MYECKUE U XUMUYECKUE CBOMCTBA,
noJiyueHue u npumeHenne. Kauecrpennas
peakius Ha kKapOoHaTHOHBL. Mcnonp3oBanue
KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.
[TepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX
BEIIECTBaX Kak O COCTUHEHHSX yriepoa (MeTaH,
9TaH, STUJICH, alleTHIICH, 3TaHOJI, TJIUIEPHH,
yKCycHas kucnoTa). [IpupoiHbie HCTOYHUKN
YTJIEBOJOPOJOB (YroJib, IPUPOAHBIN a3, HePTh),

OOBACHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUHN
CBOMWCTB 371€MEHTOB [VA-Tpynnsl U UX COETMHEHUM C
Y4E€TOM CTPOECHUS UX aTOMOB. XapaKTE€pPU30BaATh
buznyeckue 1 XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOIA U KPEMHHUS U UX COETMHEHUI
(OKCHIOB yTiIepo/ia, YrOJIbHON KUCIOTHI, KApOOHATOB,
OKCHJa KPEMHUS, KPDEMHHEBON KUCIIOThI, CUIIMKATOB),
CIOCOOBI UX MOJIyYeHUs], TPUMEHEHNE U 3HAaUCHHE B
IPUPOJIE U KU3HU yesnoBeka. OObSICHATH NPUYUHHO-
CJIE/ICTBEHHYIO CBsI3b: CTPOCHHE BEILIECTBA —
CBOWCTBA — NMPUMEHEHHE — HA IIPUMEPaxX COCANHEHUI
yriaepoaa u kpemuus. Onpeaensats KapOoHaT- U
CUJIMKAT-UOHBI B pacTBOpe. OOBSICHSITH CYIIHOCTb
9KOJIOTUYECKHUX MPOOIieM, CBA3aHHBIX C HAXOXKICHHEM
YTJIEKHCIIOTO Ta3a B OKPYKAKOIIEH cpefe.
[ToaTBepxkaaTh 0COOEHHOCTH COCTaBa OPraHUYECKUX
BEIIECTB MPUMEPAMHU MPOCTHIX COSTUHEHHM (METaH,
3TaH, ITUIEH, alleTUJIEH, 3TAHOJI, IITMUEPHUH, YKCYCHAas
KHCJIOTa), B3AUMOCBS3b HEOPraHUUECKUX COEJMHEHU I
yIJIepoaa U OpraHMYecKux BemecTs. OnuceBaTh pojb
0€JIKOB, XKUPOB U YIIIEBOIOB B (PYHKIIMOHUPOBAHUU
JKUBBIX OPraHU3MOB, COCTAB IIPUPOJAHBIX HCTOUHUKOB




MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POIb B
ObITY 1 TpoMbIliuIeHHOCTH. [loHATHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yrieBoJax — U UX POJIU B )KU3HU
yesioBeka. MaTepuanbHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUH.
Kpemnnid, ero puszndeckne 1 XUMHUECKUE
CBOMCTBA, MOJIyY€HUE U IPUMEHEHUE.
Coenunenus kpeMHus B npupoje. OOmiue
npenacraBieHus 00 okcuae kpemuus (IV) u
KpeMHueBoil kucnote. CHIIMKaThI, UX
WCI0JIb30BaHUE B OBITY, ME/IULIMHE,
MPOMBINIEHHOCTH. BakHelIne CTpOUTENbHbIE
MaTepHalibl: KepaMuKa, CTEKJI0, [IEeMEeHT, OETOH,
xkene300eToH. [Ipobaembr 6e30macHOTO
WCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B
HOBCEIHEBHOM XU3HU. XUMUYECKUHU
sKkcnepuMeHT: JleMoncTpaunu: Moaenu
KpUCTAINTMYECKUX PEeIETOK anMasa, rpadura,
¢dymnepena. O3HaKOMIJIEHHE € TIPOLIECCOM
azcopOLnu pacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHUCTBOM
npotuBorasa. O3HaKOMJIEHUE C IPOLYKIINEN
CUJIMKAaTHOM ITPOMBIIIEHHOCTH
(Bugeomarepuansl: cuiIMKaTHas
MPOMBIIIJICHHOCTH). MoAeTN MOJIEeKY
OpraHryeckux BeriecTB. JIabopaTOpHBI OMBIT:
[Tonyuenue, coObupanue, pacro3HaBaHUE U

HN3YUCHUC CBOCTB YIJICKHUCIIOTO Ira3a. HpOBe,Z[eHI/Ie

Ka4eCTBEHHBIX PEaKLMil Ha KapOOHAT U CUJIMKAT-
VOHBI U U3y4EHHE TPU3HAKOB UX IIPOTEKAHUS.
[IpakTuyeckue pabotel: Ne 4. [Tonyuenue
YTJIEKUCIIOTO Tra3a, U3y4eHHe ero cBoicTs. Ne 5.
Pemenne 3kciepuMEHTANIBHBIX 337a4 10 TEME

YTIJIEBOJIOPOJIOB, HX POJIb B OBITY U TIPOMBIIIIJICHHOCTH.
[IpoBOAUTH BHIYMCIICHUS IO YPABHEHUSAM XUMHUUYECKHUX
peakuuii. [lnanupoBaTh U OCYIIECTBIATH HA IPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI, TPOBOINTH HAOIMIOACHUS,
JIeJIaTh BBIBOJIbI 110 pE3yJIbTaTaM 3KCIEPUMEHTA IpU
MIPOBEACHHUH JIAOOPATOPHBIX OTBITOB U MIPAKTUUECKUX
pabot. CnemoBath nmpaBuiiamM 0e30macHON pabOTHI B
1ab0opaTopuu MPH UCIIOJIb30BAHUN XUMHUYECKOHN
nocybl 1 o0opynoBanus. Vcnonb3oBaTh npu
BBITIOJTHEHUH YI€OHBIX 3aJaHUI TEKCTHI yIYCOHUKA,
cnpaBouyHble MaTepuansl (Ilepuonnyeckyro cucremy
xumudeckux aeMmenToB J[. . MenpaeneeBa, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHUI U COJIEH B BOJIE,
ANEKTPOXUMUYECKUH PsiJl HAPSXKEHUI METaJIOB)
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Pazgen 3. Merasiibl M HX COeIUHEHUS

OO61ue cBoiicTBa METaIIOB 4 OO611as XxapakTepUCTUKA XUMHUUECKHUX AIEMEHTOB — | PacKpbIBaTh CMBICT M3yd4aeMbIX MOHITHH U IPUMEHSITh
METaJIJIOB HA OCHOBAHUU UX I0JIOKEHUS B 9T TIOHSATHUS IPHU ONUCAHUU CBOWCTB BEIIECTB U MX
[leproauueckoii cucTeMe XMMHUYECKHUX 3JIEMEHTOB | npeBpaiieHnid. OObACHATH 00II1e 3aKOHOMEPHOCTH B
J .. MenpeneeBa u ctpoeHusi aToMOB. CTpO€HHE | U3MEHEHUU CBOWCTB JIEMEHTOB METAJIOB U UX
MeTaioB. Merannuyeckast CBsI3b U COEIMHEHUH C yUETOM CTPOEHHUS UX aTOMOB.
MeTajyIn4yeckasi KpucTauinyeckas: peneTKa. XapakTepru3oBaTh CTPOEHUE METAJLIOB, O0IINE
DNEeKTPOXUMHUYECKUH Pl HAMPSDKEHU METAIJIOB. | (PM3UYECKUE U XUMHYECKHE CBOMCTBA METAJIIOB.
®u3nyecKnue 1 XMMHYECKHE CBOMCTBA METAJIIOB. XapakTepru3oBaTh 00111e CIIOCOOBI MOTy4YEHUs
O6mme cnocoOwl moy4deHust MetauioB. [loustue | meramwioB. ONMKUCHIBATH CIIOCOOBI 3aIIUTHI METAJIJIOB OT
0 KOPPO3WH METAJIOB, OCHOBHBIE CITOCOOBI kopposuu. CienoBarh npaBmiiaM 0e30macHO# paboThI
3aIMTH UX OT Koppo3un. CIutaBel (CTajdb, YyTyH, | B JJAOOPATOPHUH MPHU UCIIOJIH30BAHUN XUMHUIECKOM
JIOPATFOMUHUM, OPOH3a) M UX IPUMEHEHHUE B OBITY | TTOCY/IbI M 000pyaoBaHus. [Ipon3BOANTH BRIUMCICHUS
Y IPOMBIIIJICHHOCTH. XUMUYECKHI SKCIIEPUMEHT: | 0 ypaBHEHUSIM XUMUYECKUX PEaKIUil, €CITU OJUH U3
Hemonctparmu: OOpa3Iisl METAIOB U CIIABOB. pEareHTOB COJICPKUT MPUMECH. Y YaCTBOBATh B
N3yuenue pe3yapTaToB KOPPO3HH METAIJIOB COBMECTHOM paboTe B Mape WiH rpymre.
(BO3MO’KHO HCIIOJIb30BAHKUE BUJICOMATEPHAIIOB). Hcnosib30BaTh MpH BBHIIOJHEHUH YU€OHBIX 3aaHUM
JlaboparopHblie onbIThl: O3HAKOMIIEHHE C TEKCThl yueOHUKa, CIPAaBOYHbIE MaTEPUAIIbI
oOpa3laMu MEeTaJlJIOB U CIUIaBOB, X ¢uznueckumu | (Ileproaudeckyro cucTeMy XUMHYECKUX 3JeMeHTOB /1.
CBOMCTBaMH U. MenneneeBa, Tabnuily pacCTBOPUMOCTU KUCTIOT,
Boruncnenusi: mo ypaBHEHUSIM XUMHYECKUX OCHOBAHUU U COJIEH B BOJIE, SIEKTPOXUMHUUYECKUHN Pl
peaxIuii, ecu OJUH U3 PEareHTOB COJACPIKUT HANPSDKEHUH METaIlIOB)
npUMecH

Bakneiimre MeTamibl U UX 16 [lenoyHble METAIIIBI: TIOJIOKEHUE B OOBsACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU

COCIUHCHUA

[Tepuoaudeckoit cuicTeMe XUMHYECKUX AJIEMEHTOB
JA.N. MenneneeBa, CTpOEHUE UX aTOMOB,
HaxoxJeHue B npupoje. dusnyeckue u
XMMHUYECKHE CBOMCTBA (Ha MpUMepe HATPHS U
kasusi). OKCHJIBI ¥ THAPOKCHU/IBI HATPHS U KA.
[IpuMeHeHne MEeI0YHbIX METAJJIOB U HX

CBOMCTB 2JIEMEHTOBMETAIIOB U UX COEIMHEHHI B
rpynmnax ¢ y4éTomM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB METAIIIOB U UX
coeMHeHUN (OKCUIOB, THIPOKCHJIOB, COJIEH),
CIoCOOBI UX MOJIy4YEHUS, IPUMEHEHUE 1 3HAUCHHUE B




coeauHenui. IllenoyHo3zeMenbHbBIE METAIIIBI
MAar"Hui v KaJblui: nojoxenue B [lepuoanueckon
CHUCTeME XUMUYeCKuX 3jieMeHToB J[. 1.
MemnpeneeBa, CTpOCHHUE UX aTOMOB, HaX0XK/ICHUE B
npupoae. Pu3nyeckue U XMMUYECKUE CBOMCTBA
MarHuvs 1 Kanbluus. BaxxHeume coeMHeHus
Kanblusl (OKCH, TUAPOKCU]I, colin). JKECTKOCTH
BO/JIbI U CTIOCOOBI €€ yCTpaHEeHUs. AIIOMUHUI:
nojoxxenue B [lepuoandeckoit cucreme
xuMudeckux anementoB /.M. MeHneneena,
CTPOCHHE aToOMa, HAX0XKJICHUE B TIPUPOJIC.
du3zndecKkne U XMMUYECKUE CBOMCTBA aTIOMUHUSL.
AMdoTepHbIe CBOMICTBA OKCHIA U THIPOKCHUIA
amomuHus. JKene3o: mogoxeHue B
[Teproanueckol cucteMe XUMUYECKUX JIEMEHTOB
.. MenaeneeBa, CTpOEHHE aTOMa, HAXOXKJIECHUE
B nipupoie. Pu3nyeckre 1 XUMUYECKUE CBOMCTBA
xkene3a. OKCHIbl, TUIPOKCUIBI U cosn xkene3a (I1)
u xkenesa (I11), ux coctas, CBOMCTBA U MOTyYCHHE.
XUMUYECKUHN SKCIEPUMEHT: JleMoHCTpanuu:
Oco0EHHOCTH B3aNMOIENCTBUS OKCHIA KAJIBINS U
HATPHS C BOJIOH (BO3MOKHO HCIIOJIb30BAHHE
BHIeoMarepuanoB). OKkpaluBaHue IIaMeH!
MOHAMU HATPHS, KA U KaJabIus (BO3MOXKHO
UCIT0JIb30BaHKe BHaeoMarepuanoB) MccnenoBanue
CBOMCTB X€ECTKOU BOJIBI. [Iporiecc ropenus xemnesa
B KHCJIOPOJIe (BO3MOYXKHO HCTIOJIb30BAHHE
BHJIeoMaTepuanoB). JIabopaTopHbIE ONBITHI:
[IpoBenaeHne Ka4ueCTBEHHBIX PEAKIIMH Ha HOHBI
(Marsus, Kajablys, aTFOMAHMS, [IMHKA, sxene3a (11)
u xxene3a (III), menu (II), omucanue npu3HaKOB UX
nporekanus. MccrnenoBanue aM(poTepHBIX CBOMCTB
TUAPOKCHU/IA aTFOMUHMS ¥ TUAPOKCUAA IIMHKA.
[Tpaktuyeckue paboTel: Ne 6. XK&cTkocTh BOJBI U

MIPHUPOJIC U )KU3HH YEJIOBEKA. Y CTaHABIINBATh
MPUYMHHO-CIICJICTBEHHYIO CBSI3b: CTPOCHHUE BEIIECTBA
— CBOICTBa — NMPUMEHEHHUE — Ha MPUMEPAX
M3y4aeMbIX BelIeCTB. Pacmo3HaBaTh ¢ IOMOIIIBIO
Ka4eCTBCHHBIX PEaKIUii HOHBI METAJUIOB: MarHUs,
KaJIbLIMsI, AIFOMUHUS, ITMHKA, xene3a (I1) u sxenesa
(I11), menu (II). loka3piBaTh aMPOTEPHBII XapakTep
OKCHUJIOB U THJIPOKCHJIOB ATFOMUHUS U IIHKA.
[TnarupoOBaTh M OCYIIECTBIIATh HA TIPAKTHKE
XUMHUYECKHUE YKCIIEPUMEHTEHI, IIPOBOIUTEH HAOFOICHHSI,
JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM dKCTIICPUMEHTA TIPH
MPOBEJICHUH JIAOOPATOPHBIX OTIBITOB M MPAKTHICCKHX
pabot. CrenoBaTh paBuiIaM 0€30mMacHOM paboThI B
1a00paTOpHH MTPH UCITOJIB30BAHUH XUMHUYECKOH
TOCY/IBI M 000pyIoBaHus. [IpOW3BOINTE BEIYMCIICHHS
0 XUMUYECKHM YPaBHEHUSM. Y4acTBOBAThH B
COBMECTHOM paboTe B mape wiu rpynmne. BeictpanBath
pa3BEpPHYThIE MMUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOit
Ha nH(OpMaIKIO U3 y4eOHHUKA U CITPAaBOYHBIX
MaTepUajoB, FPAMOTHO MCIHOJIb30BaTh N3YUEHHBIH
MOHATUHHBIN alapar Kypca XuMHUHU




MeTobl €€ ycrpanenus. Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aJa4 110 TeMe «Baxknenmue
METAaJUIBl ¥ NX COCIMHCHUS. BrraucineHus: mo
YPABHEHUSIM XUMHUYECKUX PEAKIUHI, €CIIU OJUH U3
PEareHTOoB JaH B U30BITKE HITU COACPKUT
MIPUMECH; MACCOBOM J0JIM BBIXOJA MPOIYKTa
peakuuu

Hroro no pazneny

20

Pasnen 4. Xumus u okpyskaounias cpeia

XUMUS U OKpYXaroliasi cpeaa 6 BeniectBa u Mmarepualibl B MOBCEAHEBHOM KU3HU XapakTepru30BaTh POJIb XUMHUH B Pa3IMUHBIX chepax
yesoBeka. be3onacHoe ncnoib30BaHue BEIIECTB U | IEATEIbHOCTH JII0/IEH, OCHOBHBIE BELIECTBA U
XMMHUYECKUX peakuuii B ObITy. [lepBas momorpb MaTepHalibl, IPUMEHIAEMBIE B )KU3HU COBPEMEHHOTO
MPU XUMUYECKUX 0)KOTaX M OTPABIICHHUSX. yenoBeka. OObSICHITH YCIOBUS O€3011aCHOTO
XHUMHYECKOE 3arPsI3HEHNE OKPYXKAIOLIEH Cpeabl WCITOJIb30BAHNUS BEIIECTB U XUMHUYECKUX PEAKLIUN B
(mpenenbHas AOMyCcTHMas KOHLIEHTPALIUS ObITY. AHAJIM3UPOBATH U KPUTUYECKU OLICHUBATH
BCIIIECTB. Poinr xumnu B PEUICHUHN SKOJIOTHYCCKHUX I/IH(l)OpMaHI/IIO O BJIMAHUHA MPOMBIIIJIICHHOCTH,
npo6sieM. XUMHUYECKUH SKCTICPUMEHT: CEIIbCKOTO XO03S1ICTBA, TPAHCTIOPTA U JIp. HA COCTOSTHUE
Jemonctparmu: M3ydenrne oOpa3iioB MaTepragoB | OKPY)KAOIIECH cpeabl. YMETh OKa3bIBaTh MEPBYIO
(cTexi10, CIIaBbl METAJUIOB, MOJIMMEpPHBIE MOMOIUIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSIX.
MaTepuabl) [IpuauMaTh yuactue B 00CYKIEHUHU TTpoOIeM
XUMHYECKON U 3KOJOTUYECKOM HANPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIUIO IO MpoliaeMe u
npeJyiaraTh BO3MOKHBIE ITyTH €€ peleHust
Wroro no pazneny: 6
OBILIEE YHUCJIO HYACOB 68
I10 I[TPOI'PAMME

MognucaHo LndpoBoW NOAMNUCHIO:
MYHULUNAIbHOE ABTOHOMHOE

OBLLIEOBPA3OBATEJIbHOE YYPEXOEHWE "CPEAHAA

OBLLEOBPA3OBATEJIbHAA LUKOJIA N2 28" T.
CbIKTbIBKAPA
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