Pa0douyas mporpamma nmo xumuu B 8-9 Kinaccax

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YUYEBHOTI'O IIPEIMETA

I/ISy‘ICHI/IC XHMHH B OCHOBHOMH ITKOJIE HarpaBJICHO Ha JOCTHXKCHHUE O6y‘IaIOH.II/IMI/IC$I JIMYHOCTHBIX,
MCTAaIPCAMETHLIX U MPECAMETHLIX PE3YJILTATOB OCBOCHUS yqe6H0r0 npeamMeTa .

JIlndHOCTHBIE Pe3yJabTaThl JINUHOCTHBIC pe3ybTaThl OCBOCHHSI IPOrPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B X0/1¢ O0YUCHUSI XUMHUU B €IUHCTBE YICOHOW U BOCITUTATEILHON
nesitenbHocTH OpraHu3aliii B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHACKAMH COIMOKYIBTYPHBIMH H
JTyXOBHOHPABCTBEHHBIMHU IIECHHOCTSIMH, MIPUHSTHIMY B OOIIECTBE MTPABUJIAMU M HOPMaMU IMOBEACHUS U
CIOCOOCTBYIOT MpoOIIeccaM CaMONIO3HAHUSA, CAMOPA3BUTHSI M colManm3anuu odydarontuxcs . JImaHocTabie
pe3yIbTaThl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHICJIE B YACTH:

HanHOTH‘leCKOFO BOCIIUTAHUA

LIECHHOCTHOT'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACJIEIHIO,
MOHUMAaHUS 3HAYCHHS XUMHUUECKONW HAYKH B XKU3HH COBPEMEHHOI'0 0011ecTBa, CIOCOOHOCTH BIaJETh
JIOCTOBEPHOM WHPOpMAIel 0 IepeIOBhIX JOCTUKEHUSIX U OTKPHITUSX MUPOBOH U OTEUECTBEHHOM
XMMUH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MUpPa U OOLIECTBa;

Fpamancxoro BOCIIUTAHUSA

MIPEJICTaBJICHUS O COLMATIBHBIX HOPMaX U MPaBUIaX MEKIMUYHOCTHBIX OTHOIIEHHUH B KOJJIEKTUBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOILIIECTBEHHO MMOJIE3HOM, YueOHOMCCIIeJ0BATELCKON,
TBOPYECKOM U IPYTUX BUAAX AESITEIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JESITENbHOCTH
NIPY BBITIOJTHEHUH YUeOHBIX, TO3HABATEIBHBIX 33724, BHIMOTHEHUH XUMHYECKHX SKCIIEPUMEHTOB,
CO3J1aHMH YYEOHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHUIO M B3aMOIIOMOILU B IIPOLiECcCe 3TOH
yueOHOM AeATeIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE TIOBEICHUE U IIOCTYIKH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUSA MOCIIEICTBUI TTOCTYIIKOB;

HeHHOCTI/I HAYYHOI'0 MO3HAHUSA

1.MHPOBO33pEHYECKIX MPEACTABICHHUH O BEIECTBE U XMMUYECKOW PEAKIIHH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOIINX OCHOBY JJII IOHUMAHUS CYIITHOCTH HAYYHOU
KapTUHBI MUpPA; TPeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3IX
YeJI0BEKa C MPUPOTHOM CPEIoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

2. Mo3HaBaTENFHBIX MOTHBOB, HAIPABJICHHBIX HA IOYYeHNE HOBBIX 3HAHUH 110 XUMUH, HEOOXOTUMBIX
JUIs1 OOBSICHEHUST HAOJIF0TaeMBIX TPOIIECCOB U SIBIICHU;

3. mo3HaBaTeIbHOU, MHOOPMALIMOHHON U YUTATEIILCKOW KyJIbTYPBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITETTFHON PabOThI ¢ yu4eOHBIMH TEKCTAMH, CIIPABOYHOHN JINTEPATYPOH, AOCTYITHBIMU
TEXHUYECKUMH CPeACTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

4. nHTEepeca K 00YUCHHIO U TIO3HAHUIO, JIF0O03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHOW U UCCIIEA0BATEIBCKON ICATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTH U YPOBHS 00y4EHNUS B JajbHEHIIEM;

@ opMuUpOBaHUS KYJIbTYPbI 310POBbS

OCO3HAHUA ICHHOCTHU KU3HU, OTBCTCTBCHHOTO OTHOLICHHA K CBOEMY 310POBbIO, YCTAHOBKHU Ha 3,[[0p0BLIfI
o6pa3 JKHM3HHU, OCO3HAaHUA HOCJ'IC)_'[CTBI/Iﬁ 1 HCIIPUATUA BPCAHBIX MPUBLIYUCK (yr[OTpe6J'IeHI/I$I aJIKOI'0JIs,



HApKOTHUKOB, KypeHHs), HECOOXOIUMOCTH COOJIIOICHUS MPaBUII 0€30IMaCHOCTH IIPU OOPAIICHUH C
XUMHUYECKHMH BEUIECTBAMHU B OBITY U peaNbHON JKU3HHU;

TpynoBoro BocnuTaHusi

HWHTEpeca K MPaKTHYECKOMY M3YUYeHHUI0 Mpodeccuii ¥ Tpyla pa3inyHoOTo poja, yBaXXeHUE K TPYAY U
pe3ynpTaTaM TPYAOBOH IEATEIIbHOCTH, B TOM YHCII€ HA OCHOBE NMMPUMEHEHHS PEAMETHBIX 3HAHUH 110
XMMHH, OCO3HAHHOTO BHIOOpa WHANBUAYATBLHON TPACKTOPUH MPOJOIDKEHHUS 00pa30BaHUs C y4ETOM
JUYIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIECTBEHHBIX NHTEPECOB U MOTPeOHOCTEH;
yCTenrHo! Mpo¢heCCHOHANBHOM MeSTENIbHOCTH M PA3BUTHS HEOOXOAUMBIX YMEHUI; TOTOBHOCTD
aIalTHPOBAThCS B MPOQeCcCHOHATBHOH Cpee;

IKO0JIOrH4e€CKOro BOCIIUTAHUSA

9KOJIOTHYECKH I1e7IecO00pa3HOr0 OTHOIICHHUS K IPUPOAE KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHUS, IOHUMAaHWsI [ICHHOCTH 37J0POBOTO M 0€30MacHOro 00pasa >KM3HHU, OTBETCTBEHHOTO
OTHOIIECHHUS K COOCTBEHHOMY (PM3MUECKOMY U IICHXHYECKOMY 37I0POBBIO, OCO3HAHUS IICHHOCTH
coOJIroIeHrs TIpaBHII 0€30TIACHOTO TIOBEACHHS TIPH PadoTe C BEIIECTBAMH, a TAK)KE B CUTYAIHIX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIOCOOHOCTH IPUMEHSIThH 3HAHUS, IOTyYaeMble IPH U3yUYCHUH XUMUH, JJIS1 PEIICHUS 3a/1a4, CBA3aHHBIX C
OKpY>Kalolllel NpUpOAHON Cpelo, MOBBIIEHUS YPOBHS SKOJIOTMUECKON KYJIbTYpPbl, OCO3HAHUS
I00ATFHOTO XapaKTepa AKOIOTHIECKUX MpoOJIeM U MyTel uX pelieHns MOCPEICTBOM METOI0OB XUMUH;
JKOJIOTHYECKOTO MBILUIEHUS, YMEHUSI PYKOBOJACTBOBATLCS UM B ITI03HABATEIbHOM, KOMMYHUKATUBHOW U
COLIMAIBHON MTPAKTHUKE .

MeTtanpenMeTHbIe pe3yJbTaThl B cocTaBe MeTanpeMETHBIX PE3YJIbTATOB BBLACISIOT 3HAUNMBIE JIS
(hopMUPOBaHUS MEPOBO33PEHUS OOIICHAYYHBIC TIOHATHUS (3aKOH, TEOPHs, TPUHIINI, THIIOTE3a, PaKT,
cucTeMa, MPOIECC, IKCIIEPUMEHT U JI .), KOTOPbIC UCIIONB3YIOTCS B €CTECTBEHHOHAYYHBIX YUE€OHBIX
npeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 3THX MPEAMETOB (hOPMHUPOBATH MPEACTABICHUE O
IeJIOCTHOW HayYHOW KapTHHE MUpa, M YHUBEPCAJIbHbIC yueOHbIe IelCTBUS (II03HABaTEIbHBIC,
KOMMYHHKATUBHBIE, PETYJIATUBHBIE), KOTOPBIE 00ECIIeUnBAIOT (HOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIPHOMY TJITAHUPOBAHHIO M OCYIIECTBIICHUIO YUeOHOM e TeIbHOCTH . MeTanpeMeTHbIe
pe3yIbTaThl OCBOGHUS 00pa30BaTEILHOM MPOrpaMMBbI [0 XHMHUH OTPKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
NI03HABATEILHBIMU JICHCTBHAMH, B TOM YHCJIE:

ba3oBBIMH JIOTHYECKUMH }IeﬁCTBHHMH

1) yMeHHEeM HCIIONB30BaTh MPUEMBI JJOTMYECKOTO MBILIUICHHUS IPU OCBOCHUH 3HAHUIA: PACKPBIBATh CMBICI
XUMHUYECKUX TMOHATHH (BBIAEIATh UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATh B3AaUMOCBSI3b C IPYTHUMHU
MOHSTHSMH), UCTIOJIB30BAaTh HOHSITHS AJIs1 OOBSCHEHUS OTIENIBHBIX (DAKTOB U SIBICHUMN; BHIOMPATh
OCHOBAHUS i KPUTEPHH JUTS KJIAaCCU(PUKAIIMNA XUMHUUYECKHX BEUIECTB M XUMUYECKUX PEaKIIii;
yCTaHABIUBATh NPUYUHHOCIEICTBEHHBIE CBSA3U MEXAY OOBEKTaMU U3YUEHUS; CTPOUTD JIOTUIECKUE
paccyxJeHusl (MHAyKTUBHBIE, I€1yKTUBHbIE, 10 aHAJIOTUH); 1€JIaTh BHIBOJbI U 3aKIIIOUCHHUS;

2) yMeHHEM NPUMEHSTH B NPOLECCce MMO3HAHUS MOHATHUS (IPEAMETHBIE U METAIPEAMETHEIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIEINH, HCIIOJIb3YEMbIE B XUMHUH, PEOOPA30BHIBATH MIUPOKO MPHUMEHSIEMbIE
B XUMHUH MO/IENILHBIE TPEJICTABIICHNS — XMUMUYECKUH 3HaK (CHMBOII 3JIEMEHTA), XUMHUIecKast (opMyIia 1
ypaBHEHHE XUMHUYECKON peaKklMi — IIPH PELIeHUH yueOHOMO3HABATEIBHBIX 3a4a4; C YUETOM 3THX
MOJEJIbHBIX NIPEACTABICHUN BBISBISATh U XapAaKTEPU30BaTh CYIIECTBEHHBIEC TPU3HAKH U3YYaeMBbIX
00BEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKHX PEaKIHi; BBIABIATH 00IIME 3aKOHOMEPHOCTH,
IIPUYUHHOCIEACTBEHHBIE CBSA3U U IPOTUBOPEYMS B U3y4aeMBbIX IIPOLIECCAX U ABICHUSAX; IPEUIaraTb
KPUTEPHH JIJIsI BBISIBIICHHS DTUX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA; CAMOCTOSITENBHO BEIOUPATH CIIOcO0
peweHnst ydeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHNs, BEIOUpaTh Hauboiee
MOIXOJSAIINN C YIETOM CaMOCTOSITENIFHO BBIIETICHHBIX KPUTEPHUER);



ba3zoBbIMHU HcCII€I0BaATEIbCKUMU JI€liCTBUSIMU

3) yMeHreM HCIOIb30BaTh TOCTABICHHBIE BOIPOCH! B KAUECTBE HMHCTPYMEHTA IMO3HAHNUS, a TAKKE B
Ka4yecTBE OCHOBBI AJ1s1 (JOPMHUPOBAHUS TUIOTE3BI 110 IPOBEPKE MIPABUIBHOCTHU BBICKa3bIBAEMbIX
CYKICHHI;

4) mpuoOpeTeHre OMbITA M0 MIAHNPOBAHHIO, OPTaHU3AINA U TIPOBEICHUI0 YUSHNYECKUX SKCIIEPIMEHTOB:
yMEHHE HaOI0AaTh 32 XOA0M MPOLEcca, CAMOCTOATEILHO IPOTHO3UPOBATD €0 Pe3yJIbTaT,
(hopMynmupoBaTH 0OOOIIEHNS U BEIBOJIBI ITO PE3yIbTaTaM MPOBEAEHHOTO OIBITA, HCCIISIOBAHIS,
COCTaBIISITh OTYET O MIPOAETAHHOHN padoTe;

Pa6otoii ¢ undopmanueii

5) yMeHueM BBIOHMPATh, aHATU3UPOBATH M HHTEPIPETUPOBATh MHPOPMAITUIO PA3IMYHBIX BUIOB U GopM
IPEICTaBICHNUs, OTY4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHOIIOIMYJISIPHAS JIUTEPATypa XUMUIECKOTO
coJep KaHusl, CIpaBOYHbIE TOcoOus, pecypchl MIHTepHeTa); KpUTHYECKH OLIEHUBATH POTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(POPMALHUIO; 6) YMEHNEM IIPUMEHSTh PAa3IMUHbIE METObI U 3aIPOCHI IPH OUCKE U
otOope MHPOPMAINK ¥ COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAUMBIX JJIS1 BHITIOJTHEHUS YIEOHBIX U
MO3HABaTENBHBIX 33724 ONPEACIEHHOTO THIIA; MPHOOPETEHHE OIBITA B 00JIaCTH HCTIOIB30BAHUS
MH(POPMATMOHHOKOMMYHHKAaTUBHBIX TEXHOJIOTUH, OBJIaICHUE KYyJIb TYPOH aKTUBHOTO HCIOJIb30BAHUS
Pa3JINYHBIX MIOMCKOBBIX CUCTEM; CAMOCTOSATENILHO BBIOMPATh ONTUMAIBHYIO POPMY MpEACTaBICHUS
MH(QOPMaLK U WUTIOCTPUPOBATH PEIIAEMbIe 3a1a4l HECIOKHBIMU CXEeMaMH, AMarpaMMaMu, APyTUMHU
¢dopmamu rpaduKu 1 UX KOMOMHALIMAME; 7) YMEHHEM HUCIIONF30BaTh M aHAIM3UPOBATH B IIPOIECCE
yueOHOM U MCCIE0BATENBCKOH IeITEIbHOCTA HH(MOPMAIIHIO O BIUSHUY IIPOMBIIIIICHHOCTH, CETECKOTO
XO035UCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIECH NPUPOAHON CPENbI;

yHI/IBepcaJIbHBIMH KOMMYHUKATHBHBIMHU }leﬁCTBHﬂMH

8) yMeHureM 3a/1aBaTh BOMPOCH! (B X0O/1€ AUAIOTa W/WJIH AUCKYCCHUH) TIO CYHIECTBY 00CYKIaeMOM TEMBI,
(GopMyIHpOBaTH CBOM HPEUIOKESHUS OTHOCHTEIIFHO BHITOIHEHHS TPEIUIOKEHHOHN 3a1a4H;

9) npuoOpETEHKE OIBITA MPE3CHTAIIUU PE3YJIbTATOB BBIOJHEHHS XMMHUECKOTO SKCIIEPUMEHTA
(;1abopaTOpPHOTrO OMBITA, TA0OPATOPHOU PAOOTHI MO UCCIICAOBAHHIO CBOWCTB BEIIECTB, yUeOHOTO MPOEK
Ta);

10) 3anHTEpeCcOBaHHOCTL B COBMECTHOM CO CBEPCTHUKAMU IT03HABATEIBHOM U HCCIIEA0BATEIbCKON
JIeSITeIBHOCTH TPH PELICHUH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U
COIJIACOBaHMsI MO3ULMH (00CYXIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAHHALMS
COBMECTHBIX JIeHCTBUH, ONpeiesIeHIe KPUTEPHEB 110 OLIEHKE Ka4eCTBa BBIIIOJIHEHHOH paboThI U 1P .);

YHuBepcaJbHBIMU PeryJsiTHBHBIMH AeiiCTBHAMHU

11) ymeHHEeM caMOCTOSITEILHO ONPEACIIATh TN AeITeTLHOCTH, INIAHUPOBATH, OCYIIECTBIISITh,
KOHTPOJIMPOBATH ¥ MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO JIEATEIIEHOCTD, BRIOUPATh Hauboee

3¢ eKkTUBHBIE CITOCOOBI pellcHHs yUeOHBIX U II03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIIATD UITH
KOPPEKTUPOBATH MPEAJIOKEHHBIN aITOpPUTM JCHCTBUHN MPU BHIMIOJHEHUU 3a/1JaHUN € YyU4ETOM MOTYUYEHUS
HOBBIX 3HaHHUN 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHIX; OIIEHUBATH COOTBETCTBUE
IIOJIYYEHHOI'O PE3YJIbTATA 3AsIBICHHON LIENH;

12) ymeHreM MCIIOB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIpeJiIaracMble B YCIIOBUH 33/IaHAH .
IIpenmeTHBIE pe3yabTaThI

B cocTaBe npenMeTHBIX pe3yabTaTOB IO OCBOSHUIO 00S3aTEIIEHOTO COIePIKaHUs, YCTAHOBICHHOTO
JTAHHOW TIPpUMEPHOH pabodeli mporpaMMON, BBIJICIISIOT: OCBOSHHBIE O0YUYaIOIIMMUCS HAYYHbBIC 3HAHUS,
YMEHHS U CIIOCOOBI JICHCTBHM, crielu(UUYecKue UIsl MPeIMETHON 001acTH «XUMHUS», BUbI ICATSILHOCTH
IO MOJTyYEHUIO HOBOTO 3HAHMSI, €r0 HHTEPIpETAINH, TPeoOpa30BaHHI0 U PUMEHCHHIO B Pa3TUIHBIX



y4eOHBIX M HOBBIX CUTyanusx . [lpeqmeTHbIe pe3ynpTaTsl MPeACcTaBIeHBI IO TOAaM 00yUeHUs U
OTpakaroT c(hOPMUPOBAHHOCTH Y O0YUAIOIIIXCS CIEAYIONINX YMEHUI:

8 KIIACC
Ooyuarommiica HAyYuTCH:

1) packpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATHH: aTOM, MOJIEKYJIa, XHMHUYECKHUH DJICMEHT,
MPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMECh (OJJHOPOIHAS W HEOHOPOIHAS), BAICHTHOCTD,
OTHOCHUTEIIbHAs aTOMHAs ¥ MOJISKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 015l XUMHUYIECKOTO DIIEMEHTA B COSTHHEHHH, MOJIIPHBIH 00BEM, OKCHI, KHCIIOTa, OCHOBAHHE,
COJIb, DIIEKTPOOTPHUIIATEIEHOCTD, CTEIICHb OKUCIICHHS, XUMHYECKasl PeaKnsl, KIAcCUDUKAIINS PEaKITHIA:
peaKIMy COeTNHEHNUS, PEAKIINHU PA3IOKEHIS, PEAKI[UH 3aMEIICHHS, PEaKI[i 00OMEHa, 9K30 U
SHIOTEPMUYECKHE PEAKIMU; TEIIOBOH 3 dekT peakiuu; SAPo aToMa, JICKTPOHHBIN CJI0i aToMa,
aToMHasi OpOHTAITb, PAIUYC aTOMa, XUMHUYECKAsl CBS3b, MOJISIPHAS M HETIOJIIPHAS] KOBAIICHTHAS CBSI3b,
WOHHAs CBSA3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBas J0JIs BellecTBa (MPOICHTHAS KOHIICHTPAIHS) B
pactBope;

2) WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH (CM . 1T . 1) U IpUMEHSTH 3TH
MOHATHS IPY ONMCAHUH BELIECTB U MX IPEBPaLICHUil;

3) UCTONTB30BaTh XUMHUUYECKYIO CHMBOJIUKY JISl COCTaBJICHHUS (POPMYJT BEIIECTB M YpaBHEHUH
XUMUYECKUX PEeaKLUi;

4) onpeAemnsATh BAIIEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTENICHh OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPHUHAICKHOCTh BEIIECTB K ONPeNeIEHHOMY KJIacCy COeTMHEHUI
o GopmynamM; BUJ XUMHUYCCKOHN CBSI3U (KOBAJICHTHAS U MOHHAsI) B HEOPraHUYECKUX COCAMHCHUSX;

5) packpsiBaTh cMbich [lepuoamueckoro 3akona [l . 11 . MenneneeBa: 1eMOHCTPHPOBATH TOHUMAHHE
MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIIEMEHTOB OT UX MoJioKeHus B [lepronuueckoit
CHCTEME; 3aKOHOB COXPAaHEHUSI MACChl BEILIECTB, TOCTOSHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOI'O YUEHHSI,
3aKOHa ABOTaJIpo; ONKMCHIBATh U XapaKTepu30BaTh Ta0IMuHY0 hopmy [lepromnieckoii cuCTEMbI
XUMHYECKHX 3JIEMEHTOB: Pa3INIaTh MOHATHS «TJIaBHAS TOATPYIIa (ATpyNIa)» U «Io00YHAs MOATPYTINa
(brpynma)», Masnble 1 OOJIBIINE TIEPHO/IBL, COOTHOCUTH 0003HAUEHHS, KOTOPBIE HMEIOTCS B TAOJIUIIE
«lTepnoanueckas cucteMa xuMuueckux anemeHToB 1 . 11 . MenzeneeBay» ¢ YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sAApa, 00IIee YnciIo
3JIEKTPOHOB U PACTIPEIEIICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

6) xmaccupUUUPOBATh XUMHUYECKHE JIEMEHTHI; HEOPIraHNYECKUE BELIECTBA; XUMUUYECKHE PEeaKuH (110
YHCIY ¥ COCTaBY YYaCTBYIOIMX B PEAKIIMU BEIECTB, 110 TEILIOBOMY dPPEKTy);

7) xapakTepu30BaTh (OMUCHIBATH) O0IIME XMMHUYECKUE CBOMCTBA BEIIECTB PA3IUIHBIX KJIACCOB,
MOATBEPIKasi OMMMCAHKE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxuuii;

8) IMPOrHO3UpOBaTh CBOIicTBa BC€IICCTB B 3aBUCUMOCTH OT X KAYCCTBCHHOI'O COCTaBa, BO3SMOXXHOCTHU
MMPOTCKaHUA XUMUYCCKUX HpeBpa]J_[eHI/Iﬁ B pa3JIMYHbIX YCJIOBHAX;

9) BBIUMCISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTO
XUMHYECKOTO0 3JIeMeHTa 0 (opMyJie COEAMHEHNS; MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thbl IO YPAaBHEHUIO XUMHUECKON peaKiIny;

10) mpuMeHSITH OCHOBHBIE OTIEpPAIlNH MBICIUTEIHHON NEATENHPHOCTH — aHAJIM3 U CHHTE3, CPAaBHEHUE,
00001IeHe, CHCTEMAaTH3AIMIO, KITaCCU(PHUKALIUIO, BBISIBICHUE TPUYUHHOCIIEACTBEHHBIX CBSI3eH — IS
W3YyYEHUS CBOWCTB BEIIECTB M XUMUYECKHUX PEAKLIMH; €CTECTBEHHOHAYUYHBIE METOBI IO3HAHUS —
HaOII0IeHNEe, U3MEPEHNE, MOACTUPOBAaHHUE, SKCIIEPUMEHT (PeaTbHBIA U MBICIIEHHBIN);



11) cnemoBaTh paBMIIaM IOJTH30BAHUS XMMHIECKOH ITOCYION B Ta00paTOPHEIM 000pyIOBaHUEM, a
TaKKe IpaBuiIaM o0palieHus ¢ BEIIeCTBAMH B COOTBETCTBUY C HHCTPYKLHMSAMH TI0 BHIITOJTHEHUIO
1a00PaTOPHBIX XUMUYECKHUX OIMBITOB 110 TOTYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEMIECTB (BOJAOPOAA U
KHCJIOPOa), TPUTOTOBJICHUIO PACTBOPOB C OTPEICIEHHON MAaCCOBO TOJIEH pacTBOPEHHOTO BEIIECTRA;
TUTAHUPOBATH U MPOBOJUTH XUMHUYECKUE IKCTICPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOUYCH U
KHCJIOT C TIOMOIIBI0 MHANKATOPOB (JaKMyc, GeHOI(TaTeHH, METHIOPAHX U JIp .) .

9 KJIACC
Ooyualomuiicas HaAyYuTCH:

1) packpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX NOHATHNA: XUMUUECKUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTb, EKTPOOTPULIATEIBHOCTD,
CTETIeHb OKUCIICHHS, XUMHYECKasl peaklnsl, XUMUIECKas CBS3b, TEIIIOBOM dPQEKT peakunuu, MOJIb,
MOJISIPHBIN 00BEM, PACTBOP; MEKTPOJIUTHI, HEANIEKTPOIUTHI, HIIEKTPOIUTUYIECKAs AUCCOLUALNS, PEAKIINN
MOHHOT'0 0O0OMEeHa, KaTaJIn3aTop, XMMHUUECKOe paBHOBECHE, OOpaTHMbIe U HEOOpaTHUMBbIEC PEaKLIUH,
OKHCIIMTEIbHOBOCCTAHOBUTENbHBIC PEAKIINU, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCIICHUE U
BOCCTaHOBJICHUE, AJUIOTPOITHS, aM(POTEPHOCTh, XUMUYECKas CBA3b (KOBaJCHTHAs, HOHHAS,
MeTaJlJINuecKas), KpucTaInueckas peéTka, Koppo3usl METaIIOB, CIUIaBbl; CKOPOCTh XMMHUYECKON
peaxium, penenpHo nomyctumast konteHTparus (I111K) BemecTsa;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM . 11 . 1) U IPUMEHSTD 3TU
MOHSTHS IPY ONMCAHUH BELIECTB U MX IPEBPaLICHUil;

3) UCTIOIP30BaTh XUMHUYECKYIO CHUMBOIIUKY JIJISl COCTABIICHUS (POPMYJTI BEIIECTB M yPAaBHEHHI
XUMHUUYECKUX PEaKIIHil;

4) onpenensaTh BaJICHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B COCANHEHUAX PA3IMIHOTO
COCTaBa; IPUHA/UICKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COeqUHEHUH 110 (hopMyIaM; BU]
XUMHYECKOH CBSA3U (KOBAJICHTHAs, HOHHAS, METAJUINYECKAs) B HEOPraHNYECKUX COCAMHEHUSX; 3apsia
MOHA 110 XUMHUYECKO# hopmyIte; XxapakTep cpelbl B BOAHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHHMH,
THII KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

5) packpsiBath cMbich [lepuoanueckoro 3akoHa [l . M1 . MenaeneeBa u JeMOHCTPUPOBATH €T0
MMOHUMaHUE: OIUCHIBATh U XapaKTePU30BaTh TabIuuHy0 Gopmy [leproanyeckoli CUCTEMbI XUMHUYECKUX
AJIEMEHTOB: pa3jinyaTh MOHITHS «TJIaBHASA moarpynmna (Arpymma)» u «nodouHas moarpymnmna (brpymma)y,
MaJjbie U OOJIBIITNE TIEPUOJIBI; COOTHOCUTH 0003HAUCHHSI, KOTOPHIE UMEIOTCS B IEPHUOINIECKOM TabIHIIE, C
YHUCIIOBBIMU XapPaKTEPUCTUKAMH CTPOSHUS aTOMOB XMMHUYECKUX JIIEMEHTOB (COCTaB M 3apsif sipa, obmiee
YHUCJIO 3JICKTPOHOB U PACIPE/ICIICHUE HX TI0 JIEKTPOHHBIM CJIOSIM); O0BICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B TIpeIeNiaX MaJIbIX MIEPHOIOB U TIIaBHBIX MOATPYIII C
y4ETOM CTPOEHHS HX aTOMOB;

6) K.]'IaCCI/ICpI/ILII/IpOBaTB XUMHUYCCKUC DJICMCHTBI; HCOPIraHUYCCKUC BCIICCTBA, XUMHUYCCKUC PCAKIIUN (HO
YHCIY U COCTAaBY YYAaCTBYIOIIHX B pCaKIUU BCUICCTB, 10 TCINIOBOMY 3(1)(1)6KTy, 10 U3MCHEHMIO CTCIICHEH
OKHCJICHHUS XUMHYCCKHUX BHeMeHTOB);

7) xapakTepu30BaTh (OMKCHIBATH) O0IIKE U CIEIU(DUUCCKUE XUMHUUECKUE CBOWCTBA MPOCTHIX U CJOMKHBIX
BEII[ECTB, TTOATBEPKIasl OMMMCAHNE TIPUMEPAMU MOJICKYJISIPHBIX ¥l HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIIHX
XUMUYECKUX PEaKIuii;

8) COCTAaBJIATh YPAaBHCHUA BHCKTpOHI/ITI/I‘leCKOﬁ JUucconuyanmm KMcCJIoT, H.ICJ'IO‘-ICfI nu COJIeﬁ; IIOJIHBIC U
COKpaIJ_[éHHBIC YpaBHCHUSA peaKL{I/Iﬁ HOHHOI'O 06MCHa; YpaBHCHUA peaKL{Hﬁ, MOATBCPIKAAIOIINX
CyII€CTBOBAaHHUE TCHETHYCCKOM CBI3H MEXAY BEHICCTBAMU pa3JINYHbIX KJIaCCOB;

9) packpeIBaTh CYITHOCTHh OKHCIUTEIHHOBOCCTAHOBUTENBHBIX PEAKITHI MOCPEICTBOM COCTABIICHIS
AJIEKTPOHHOTO OallaHca ATUX pPeakini;



10) mporHO3MpPOBaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT WX CTPOEHUS; BO3SMOXXHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPALICHUN B PA3IINIHBIX YCIOBHSIX;

11) BBIUUCIATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO i MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 10 (hOpMYJIe COSAMHEHUS; MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl MO YPABHEHUIO XUMUUECKOU PEaKklny;

12) cinenoBaTh MpaBUiIaM MOJIBb30BAaHHUS XUMUYECKOH IOCYZ0N U 1a00paTOpHBIM 000pyJOBaHUEM, a
TaKXe MpaBUiIaM OOpalleHHs C BEIECTBAMH B COOTBETCTBUHU ¢ HHCTPYKIUSIMU TIO BHITIOTHEHUIO
1a060paTOPHBIX XUMHUYECKHX OIBITOB TI0 TIOJYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIIEKUCIIOT0 Taza);

13) npoBOaUTH peakIuy, MOATBEPKAAIOIINE KAUECTBEHHBI COCTAaB PAa3IMYHbIX BEIIECTB: Paclo3HaBaTh
OTIBITHBIM MYTEM XJIOPHAOPOMUI, HOAWA, KapOoHaT, GpocdaT, CHIIMKAT, CylIb(haT, THAPOKCHINOHDI,
KaTHOHBI aMMOHHS ¥ HOHBI U3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PAaCTBOpPaX
HEOpPraHWYECKUX BEIIECTB;

14) mpuMeHSTH OCHOBHBIE OIIEPALIM MBICIIUTEILHON JESTEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
00001IeHe, CHCTEMATH3AIIMIO, BBISIBJICHUE TPUYMHHOCIIEICTBEHHBIX CBSA3EH — /ISl H3YUEHHSI CBOWCTB
BEIIECTB U XUMHUUYECKUX PEaKLHii; eCTECTBEHHOHAYYHbIE METOABI I03HAHUS — HaOII0/IeHUE, U3MEPEHUE,
MOJIETUPOBaHNE, SKCIIEPUMEHT (peabHbBIN 1 MBICIICHHBIH) .

Coaep:xanue TeM y4eOHOro Kypca xummnu 8 kiiacca

Breaenune. MeToapl TO3HAHUS BEIMIECTB M XUMHUISCKHX SBICHUH (6 9acoB) XUMUSI —9acTh
€CTECTBO3HAHUS. XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBaxX U MpeBpalieHusX. HayuHble METObI
MO3HAHUS BEIIECTB U XUMHUUECKHUX SBJICHUN. POIIb SKCcTIepuMeHTa u Teopuu B Xxumuu. [loHsTHE O
XUMHYECKOM 3JIeMEeHTe U (POpMax ero CymecTBOBAHUS: CBOOOIHBIX aTOMaX, IMIPOCTHIX U CIIOKHBIX
BemecTBax. 9 [IpeBpaienus BemecTs. MoaenupoBaHue XUMHIECKUX MPOLIecCOB. B3anMocBsI3p Xumum,
¢usnkn, MaTeMaTUKy U Ononornu. EctecTBeHHO-Hay4YHas KapTUHA Mupa. OTIHIHe XUMHUIECKAX
peaxiuii oT Qpusudeckux siBeHuil. Pob xumun B )ku3HM YenoBeka. Xemodwmims u xemodoous. Kpatkue
CBEJICHMSI U3 UCTOPUH BOSHUKHOBEHUS U pa3BuTHs xumu. [lepuoxa anxumun. [lonstue o punocopckom
kamHe. Xumus B X VI B. PazButue xumun Ha Pycu. Posib 0TeUeCTBEHHBIX YUEHBIX B CTAHOBJICHUU
XUMHUECKol Hayku — paboTsl M. B. Jlomonocosa, A. M. bytneposa, . U. MenneneeBa. Xumudeckas
CHUMBOIIMKA. 3HAKA XUMHYECKUX JJIEMEHTOB U IIPOUCXOKIACHUE UX HAa3BaHWH. X UMUYECKHE (DOPMYIIBI.
Nupnexce! 1 koahpunmenT. OTHOCUTEIHHBIE ATOMHAS U MOJIEKYIISIpHAs Macchl. PacueT MaccoBoi 101u
XUMHYECKOTo AJieMeHTa 1o popmyne Bemiectsa. [lepuoauueckas cucrema xumudeckux anementos . U.
Memngeneesa, ee CTPYKTypa: Majble ¥ OOJBbIINE TIEPHUOIbI, TPYIIIEI U MOATPYIIIEI (TJIaBHAS U IIOO0YHAS).
[Tepuonuueckas cucTeMa Kak CIpaBOYHOE ITOCOOWE IS TTOIYICHHS CBEACHHUM 0 XMMHIECKUX JIEMEHTAX.
Pacuernblie 3agaun.

1. Haxosk/ieHHEe OTHOCUTEILHOU MOJICKYJIIPHON MacChl BEIIECTBA 10 €r0 XMMHUYECKOU (hopMyJie.
2. Beruncnenre MaccoBoO JTOJIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE 1O €ro hopmyIie.

IpakTnyeckas padora Nel. 3HakoMcTBO ¢ JabopaTtopHbIM obopynoBanueM. Ilpasuna Th. Habmonenue
3a FOpsILLEN CBEUOID».

Tema 1. AToMBbI XUMH4YeCKHX 3J1eMeHTOB (10 yacoB) AToMBI Kak hopMma CyIIECTBOBAHUS XUMUYECKHX
351eMeHTOB. OCHOBHBIE CBEJIEHUSI O CTPOEHUU aTOMOB. /l0Ka3aTesIbCTBA CII0KHOCTH CTPOEHUS aTOMOB.
OmnbiTel Pesepdopna. [Inanerapuas moaens crpoenus aroma. CoctaB aTOMHBIX SAEP: TPOTOHBI U
HelTpoHbl. OTHOCUTENbHAS aTOMHAs Macca. B3aMMOCBs3b IOHATUH «IIPOTOH», KHEUTPOHY,
«OTHOCHTEJIbHAs aTOMHas Maccay. M3MeHeHne 4ncia IpoTOHOB B siipe aToMa — 00pa30BaHNE HOBBIX
XUMHAYECKHX 3JIEMEHTOB. I3MeHeHue yrcia HEUTPOHOB B siipe aToMa — 00pa30BaHUE H30TOIOB.
CoBpeMeHHOe ompezieNieHHe MOHITHS «XUMHYECKUN d1eMeHT». M30TombI Kak pasHOBUIHOCTH aTOMOB
OJIHOI'0 XUMHUECKOI'0 3JIEMEHTAa. DJIeKTPOHbI. CTpOCHHE 3JIEKTPOHHBIX 000JI0YEK ATOMOB XMMUYECKUX



anemeHToB Ne 1—20 mepuoaudeckoit cucremsl J[. Y. Menneneea. [loHsTHE 0 3aBEpPIIICHHOM H
HE3aBEPIICHHOM 3JIEKTPOHHOM cJioe (PHepreTudeckoM ypoBHe). 10 Ileproanaeckas cuctema
XUMHYECKUX 37eMeHTOB J]. 1. MenneneeBa u cTpoeHHe aTOMOB: (PU3UYCCKUN CMBICI MTOPSIKOBOTO
HOMepa 3JIEMEHTa, HoMepa IpyIIIibl, HoMepa nepuoaa. IsMeHeHue yuciia 3JeKTPOHOB Ha BHEITHEM
3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJOKHUTEITBHBIX U
OTPHIIATEITHLHBIX HOHOB. OHBI, 00pa30oBaHHbBIC aTOMaMH METAJUIOB M HeMeTaJIOB. [IpHIuHBI H3MEHEHHS
METAITMYECKUX U HEMETAJUIMIECKNX CBOMCTB B IieproiaX v rpymmax. O0pazoBaHre OMHAPHBIX
coenuueHwuit. [Torsarue 00 noHHOM cBsi3u. CXxeMbl 00pa3oBaHUsI HOHHOM CBsI3U. B3anMoielicTBUEe aTOMOB
XUMHYECKHX 3JIEMEHTOB-HEMETAIIIOB MEXTYy c000i — 00pazoBaHMe JBYXaTOMHBIX MOJEKYJ IPOCTHIX
BeniecTB. KoBanieHTHAs HEMOJIIpHAsE XUMHUECKas CBA3b. DICKTPOHHBIC U CTPYKTYPHBIE (POPMYJIBL.
B3aumoeiicTBre aTOMOB XUMUYECKHX 3JICMCHTOB-HEMETAJIIOB MEX 1y CO00M — 00pa3oBaHue OMHAPHBIX
COCTMHCHHUH HEMETaUIOB. DJIEKTPOOTPHUIATEIILHOCTE. [IOHATHE 0 KOBAJICHTHOH TOJIIPHOM CBSI3H.
B3aumoeiicTBre aTOMOB XUMHUYECKHX 3JIEMEHTOB-METAJUIOB MEXKy co00i — oOpa3oBaHue
MeTaJNTnuecKux KpuctamioB. [ToHsTre o MeTayinueckoit cBsa3u. JlemoHcTparuu. Moaenu aToMoB
XUMHUYECKUX 3JIeMeHTOB. [lepuoandeckas cucrema xumuyeckux 3meMenToB Jl. . Menzaeneena.

Tema 2. IIpoctbie BemecTBa (7 yacor) [lonoxeHne METAIIOB M HEMETAIIIOB B IIEPHOINIECKON CHCTEME
xuMuueckux anemeHToB . . MenaeneeBa. Baxxneillne npocTeie BEIIECTBA — METAJUIbL: KEJE30,
ATFOMUHWN, KaIbIIMIA, Maraui, HaTpuit, kanmuid. O0mue Gru3ndeckre cCBOHCTBA MeTaIOB. BaxkHeiimme
MPOCTHIE BEIIECTBA — HEMETAIIBI, 00pa30BaHHBIC aTOMaMH KHCIOPOIa, BOJOPO/a, a30Ta, CEPHI,
dochopa, yrieposa. CriocoOHOCTh aTOMOB XUMHUYECKHX 3JICMEHTOB K 00pa30BaHUI0 HECKOJIBKUX
MPOCTHIX BEIECTB — AJUIOTPOIHA. AIIOTPOMTHBIE MOTU(PUKAIIUHN KUCIIOpoaa, pocdopa, cepsl, yriepoaa
1 onoBa. MeTaninueckie U HeMeTaNTHUeCKUe CBOWCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JIEICHUS
MPOCTHIX BELIECTB Ha METAUTBI U HeMeTaiuibl. [loctostHHas ABoraapo. KonamuectBo BemiectBa. Mob.
MonspHas Mmacca. MonsipHbIit 00beM Ta3000pa3HBIX BemlecTB. KpaTHbie eTMHUIBI KOIHYeCTBa BEIIECTBa
— MUJIMMOJIb U KWUJIOMOJIb, MUJJIMMOJIApHAA U KUJIOMOJIApHAsA MaCcChbl BEIICCTBA, MI/IJ'IHI/IMOJIHpHI)II‘/'I u
KHJIOMOJISIPHBI 00BEMBI Ta3000pa3HBIX BemlecTB. PacueTsl ¢ MCTIONh30BaHUEM TIOHSATHI «KOJIMIECTBO
BEIIECTBA», «MOJISIPHASI MacCcay, «MOJISIPHBIH 00BEM Ia30B», «IIOCTOSIHHAST ABOTaIPOY.

PacuerHble 3agaun. 1. Beraucnenue MOISPHON MacChl BEIIECTB 10 XUMUYECKUM (hopmymam. 2.
PacueTsl ¢ ucronp30BaHUEM MMOHATUIH «KOJIHYECTBO BEIIECTBA», «KMOJIIPHAS Maccay, «MOJSIPHBINH 00beM
ra3oB », « IIOCTOSTHHAsE ABOTaapo ».

HMemonctpanuu. [Tonyuenue o3ona. O0pasiipl 0€10r0 U ceporo 0JioBa, 6eJIoro u kpacHoro gocdopa.
HekoTopblie MeTa/uTbl B HEMETAJLIbI KOJIMYECTBOM BeriecTBa 1 Mok, Mojienb MOJISIpHOTO 00beMa
ra3000pa3HbIX BEIICCTB.

Tema 3. CoequneHusi XMMHYECKUX 3J1eMeHTOB (14 wacoB) CteneHp okucneHus. OnpeeneHne
CTCTICHH OKHUCIICHUS 3JIEMEHTOB 110 XUMUYECKol opmyiie coenunenusi. Cocrarienue Gopmys OMHAPHBIX
COEIMHEHMI, 00IIHiA crioco0 MX Ha3bIBaHMs. bUHApHEIE COeNMHEHMS: OKCUIBI, XJIOPHIIBL, CYIbGUIBI U IP.
Cocranenue ux ¢popmyn. [IpencraButeny oKCHIOB: BOa, YTISKUCIBIN ra3 U HeramieHas H3BeCTh.
[IpencraBuTenu JeTYyIHUX BOJOPOJIHBIX COSAMHEHHI: XJI0POBOIOPO ¥ aMMuaK. OCHOBaHMS, UX COCTAB U
Ha3BaHWUs. PacTBOpHMOCTH OCHOBaHUH B Bojie. TabmuIia pacTBOPUMOCTH THAPOKCHIIOB H COJIEH B BOJIE.
IIpencraBuTenwu mienoveii: THAPOKCUIBI HATPHSI, KaTWs U KaubIvs. [IoHITHE 0 Ka4eCTBEHHBIX PEAKITUSIX.
Wunukatopel. U3MeHeHne OKpacKu MHIMKATOPOB B IIEI0YHOU cpeae. KucnoTel, ux cocTaB v Ha3BaHUSL.
Knaccudukarus kuciot. [IpeacraBureny KUCIOT: CepHAasi, COISHAs U a30THAs. MI3MeHeHre OKpacKu
WHINKATOPOB B KUCJIOTHOU cpeze. Colu Kak MPOU3BOJHBIC KUCIOT M OCHOBaHUH. VX cOCTaB M Ha3BaHUS.
PactBopumocTs coneit B Bogie. [IpencraButenu coneii: XJopua HaTpus, KapOoHAT U GochaT KalbIusl.
MeXMOEKYIISIPHBIC B3aUMOICUCTBHS. THITBI KPUCTAIUTMYESCKUX PEIICTOK: NOHHAS, aTOMHAS,
MOJICKYJISIpHAS ¥ METATMIECKas. 3aBHCHMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAINIMIECKUX PEIICTOK.
BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. YucThle BemecTa u cMmecu. [lpumepst
KHUJIKHUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBONWCTBA YUCTHIX BEIIECTB U cMeceil. 1x coctaB. MaccoBas
1 00beMHas JTOJIM KOMITOHEHTa CMeCH. PacueTsl, CBS3aHHBIC C UCIIOJIb30BAHUEM OHSTHS «IOJIS.
PacueTHble 3a1aun.



1. Pacuer MaccoBoi 1 00bEMHOH T0JICi KOMIIOHEHTOB CMECH BEIIECTB. 2. BhIUHcIeHNe MaCCOBOM JOTTH
BEIeCTBa B PACTBOPE MO M3BECTHOW Macce PACTBOPEHHOTO BEII[ECTBA M MACCE PACTBOPHUTEIS. 3.
Brruncnenue Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIIS, HEOOXOAUMBIX JIJISl TIPUTOTOBIICHUS
OIpEIEIICHHON MacChl pacTBOpPa ¢ U3BECTHOM MacCOBOM J10J1ei paCTBOPEHHOTO BEIIECTRA.

Jdemoncrpanuu. O6pa3isl OKCHAOB, KHCIOT, OCHOBaHUM U cosiell. Moen KpUCTAIIMUECKIX PEIIeTOK
XJIOpHa HAaTpwsl, anMasa, okcunaa yriepoaa (IV). B3psiB cmecu Bogoposa ¢ Bo3ayxoM. CriocoObt
pasneneHus cmecei. Juctunisanus BOJbL.

JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3IaMu BEIIECTB Pa3HbIX KJIACCOB- 00PA3Ilhl XJIOPHIOB,
cynb(QuIoB MeTaoB. 2. Pa3nenenue cmecei.

IIpakTHyeckue padoTel: 2. OuncTKa 3arpsI3HEHHOM MOBapEeHHOM cond. 3. AHamu3 MOYBBI U BOJBL. 4.
ITpuroToBneHue pacTBopa ¢ 3aaHHON MacCOBOM J0JIel paCTBOPEHHOI'O BELIECTBA.

Tema 4. U3meHeHust, mpoucxoasinue ¢ BemecrsamMu (11 gacon)

IlonsTHe sBIEHUI KaK U3MEHEHNH, IPOUCXOSAIINX C BEIIECTBaMU. SIBIeHN, CBA3aHHBIEC C N3MECHEHHEM
KPHCTAIUTMYECKOT'O CTPOCHHUS BEILIECTBA TIPH MIOCTOSTHHOM €T0 COCTaBe, — (PU3MUYECKHE SBICHHUS.
®usnveckue BICHNS B XUMHUH: JUCTHIUIALNS, KPUCTAIIIN3A1Hs, BRIIApUBaHUE U BO3TOHKA BELIECTB,
ueHtpudyrupoBanue. SIBneHus, CBsI3aHHBIE C U3MEHEHNEM COCTaBa BELIECTBA, — XUMHUECKUE PEAKIIH.
[Mpu3Haky 1 yciaoBuUS MPOTEKaHMsI XUMUUECKUX peakiuid. [ToHsTHe 00 3K30- M SHAOTEPMHUIECKUX
peakuusx. Peakiyy ropeHus Kak 4YaCTHBIN CIydaid 3K30TEPMUYECKUX PEaKIUil, MPOTEKAIOLIUX C
BbIJIEJICHHEM CBETa. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. XUMUUECKHUE ypaBHEHUs. 3HaUE€HHE HHICKCOB U
koad¢uientoB. CocTaBieHrne YpaBHEHHN XUMUYECKUX PEaKIid. PacueTs Mo XHMHYECKUM
ypaBHeHUsIM. Perienue 3aau Ha HaX0XKIEHUE KOJIMYECTBA BEIIECTBA, MacChl WIIM 00beMa MPOAYKTa
peaKIny 10 KOJIMYECTBY BEIIECTBA, Macce Wik 00beMy HCXOIHOTO BellecTBa. PacueTsl ¢
WCIIOJIB30BaHNEM MOHSTHSA «JOJ», KOTJIa HCXOJHOE BEIIECTBO JTAaHO B BUJE PacTBOPA € 3aJaHHON
MaccOBOH J10JIell paCTBOPEHHOT'O BEIIECTBA MIIM COACPKUT ONpeAeSICHHYIO JOII0 pumecei. Tumbl
XUMHYECKHX peakiuil. Peaknnn pasnokenus. Peaknyn coequHenns. Peakniny 3amemeHust.
ONEKTPOXUMHUYECKHUH PSA HANIPSHKEHUI METaNJIOB, €r0 HCIONIb30BaHNE IJIS1 IPOTHO3UPOBAHMUS
BO3MOKHOCTH MIPOTEKAHUS PEaKIiil MeX 1y MEeTallaMU M pacTBOPaMHM KHUCJIOT. Peakiny BeITeCHEHUS
OJTHMX METAJUIOB U3 PACTBOPOB MX COJIEH ApYrnMHU MeTayuiamu. Peakiun oomena. Peakiun
HeUTpanu3amnuu. Y clIoBHS POTEKaHUs peakinii 0OMeHa B pacTBOPax JI0 KOHIIA (TPU3HAKA XUMHYECKUX
peaxiuii). [lorsiTHE O CKOpOCTH XUMUYECKOH peaknuu. KaramuzaTopsl. THITEI XUMHYECKUX peakIuii (1o
NPU3HAKY «YUCIIO U COCTAB MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKLUI») Ha IPUMEPE CBONCTB BOJIBI.
Peakuus pa3noskeHuss — 3J€KTposn3 BoAbl. Peakimu coequHeHns — B3aUMOIEHCTBHE BOJBI C OKCHIAMHU
MeTalIoB U HemeTauoB. [lonstue 13 «runpokcuasl». Peaknnn 3aMerieHns — B3aUMOJICHCTBHE BOABI C
HIEJIOYHBIMU M [IETI0YHO3eMEeIbHBIMH MeTaiaMi. Peakiini oOMeHa (Ha mpuMepe ruIpoin3a cyibhuaa
ATFOMUHHS 1 KapOua KalbIus).

PacueTHble 3a1a4H.

1. BriuucieHue no XMMUYECKUM YPaBHEHUSIM MacChl WM KOJIMYECTBA BEILIECTBA MO0 U3BECTHOM Macce
WJTM KOJIMYECTBY BEIIECTBA OJHOTO W3 BCTYIMAIOIINX B PEAKITAIO BEIIECTB WJIH MPOAYKTOB PEAKIIUU. 2.
Brruncnenue Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOYKTA PEaKII|H, €CIIM U3BECTHA Macca
MCXOZHOTO BEIIECTBA, COAEPIKAIIETO ONpeeNIeHHYI0 o0 pruMeceil. 3. Berancienne maccl
(rxonmyecTBa BemiecTBa, 00beMa) MPOJIyKTa PEaKIiy, €CJIM U3BECTHA Macca pacTBOPa M MaccoBast OIS
PacTBOPEHHOI'O BEIECTBA.

Jemoncrpauun. [Tpumeps! puznueckux sSBIEHU: a) u1aBieHue napaduHa; 0) BO3roHKa Hoaa win
OCH30ITHO KHCIIOTHI; B) PACTBOPEHHUE MTepMaHraHara Kamus; r) 1udQy3ust ymucThix BEMecTs ¢
TOpSIIIEH JTaMITOYKU HaKanuBaHus. [[puMepbl XUMUUECKHX SIBIICHUH: a) TopeHe MarHusi, pocdopa; 0)
B3aUMO/JICHCTBUE COJISTHOM KHCIOTHI C MPaMOPOM HJIM MEJIOM; B) mostydeHue ruapokcuaa meau (11); r)
pacTBOpeHHE MOMYYEHHOTO THAPOKCHAA B KHCIIOTaxX; 1) B3anMoaercTere okcuaa meau (II) ¢ ceproit



KHCJIOTOH IIPH HAarpeBaHUM; €) pa3fio’KeHHe TepMaHraHaTa Kajwus; K) B3auMoJeicTBre pa30aBIeHHBIX
KHCJIOT C METaJIaMH; 3) pa3ioKeHHne MePOKCHAA BOJOPOAA; 1) IJIEKTPOIN3 BOIBI.

JlabopaTopHble onbIThI. 3. [ToxyueHne yrieknucnoro ra3a B3auMoeHCTBHEM COIbI U KHCIIOTHL. 4.
3amemienue meau B pactBope xsopuaa mean (1) xenezom. 5. OnbIT, MOATBEPK. 3-H COXPAHEHUS MACCHI
BemiecTB. 6. BaumopetictBue xenesa ¢ cynspatom meau (1I).

IIpakTHyeckast padora: 5. [Ipu3HaKy XUMHUECKUX pEaKIil.

Tema 5. PactBopenue. Pacteopbl. CBoiicTBa pacTBOPOB 1eKTPoauToB (20 yacoB) PacTBopenue kak
¢dusnko-xummuueckuii nmpouecc. [lonsatre o rugpaTax u Kpucramwioruaparax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KaK MOJIENTb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPIBIX BEIIECTB OT TEMIIEPATYPHI.
HaceimieHHble, HEHACHILIIEHHBIE U IEPECHIILIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB JUIS IPUPOABI U
CENIbCKOTO X03s1iicTBa. [ToHATHE 00 AMEKTPOTUTHIECKON JUCCOUAIIH. DIIEKTPOIUTHI U HEIJEKTPOIHTHL.
MexaHHu3M TUCCOIUAIIIH IEKTPOIUTOB C PA3TUIHBIM TUTIOM XUMHAYECKOH CBs3H. CTeneHb
ANEKTPOIUTHUECKON nuccorranui. CUIbHBIC U c1a0ble 3MeKTPOonuThl. OCHOBHBIC TTONOKEHHS TEOPUU
ANEKTPOIUTHUECKON quccounanuy. IoHHbIe ypaBHEHUS peakuil. Y CJIOBUS IPOTEKaHUS PEaKLIUU
o0MeHa MEeKAY IEKTPOIUTAMH A0 KOHIA B CBETE HOHHBIX NpeAcTaBieHni. Knaccudukaus noHoB 1 ux
cBoiicTBa. 14 Kucnotsl, ux knaccupukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE TCOPUU
AIIEKTPOIUTHYECKON quccoruani. MoJeKyIspHbIe 1 MOHHbBIE YPaBHEHUS PEaKIUi KUCIOT.
B3aumMopeiicTBHE KUCIOT ¢ METAJIAaMU. DJICKTPOXUMUUICCKUN PsIi HAMIPSKEHUI METAIIJIOB.
B3aumMozeiicTBuE KUCIOT ¢ OKCUAAMHU METAIUIOB. B3anMoaeicTBIE KUCIOT C OCHOBAaHUSIMU — PEAKLIMS
HelTpanm3anyuu. BzanMoaeicTBie KUCIOT ¢ corsiMu. Vcronb3oBaHue TabIUIBI PACTBOPUMOCTH ISt
XapaKTEPUCTUKHA XUMUYCCKUX CBOMCTB KHCIO0T. OCHOBaHMS, UX KiacCcUukarus. Juccoruamnms
OCHOBAaHHI U UX CBOMICTBA B CBETE TEOPUH DIEKTPOIUTUUECKOI nucconuanuu. Bzanmoneiictsue
OCHOBAHHUM C KHUCJIOTaMH, KUCJIOTHBIMH OKCHAAMU U COJIIMU. Hcnoap3oBanue Ta6J]I/ILIbI PacTBOPpUMOCTH
JUISL XapaKTEPUCTUKUA XMMUYECKUX CBOWCTB OCHOBaHUM. Pa3noxeHue HepacTBOPUMBIX OCHOBAHHUN MIPU
HarpeBaHun. Conn, MX KiIaccu(pUKamnus U IUCCOMUAIUS PA3IMIHBIX THITOB cojieil. CBoiicTBa conelt B
CBETE TEOPUHM DIIEKTPOIUTUYECKON Tuccolrauu. BzauMoaencTBue colieil ¢ MeTajllaMu, YCI0BHUSA
MPOTEKAHUS 3TUX peakiuii. B3anMoelicTBre coneii ¢ KUCIOTaMH, OCHOBAHHUSIMH U COJISIMHL.
Hcnonp3oBanue TabIUIBI PACTBOPUMOCTH JJISI XapaKTEPUCTUKN XUMHUUECKHUX CBONCTB COJIEH.
O06001IeHne cBeleHui 00 OKCUAAX, UX KIaCCU(PUKAIIUN U XHUMHYECKUX CBOICTBax. [ eHeTnYecKue psiabl
METaIIJIOB U HeMeTaoB. | eHeTn4eckast CBSI3b MEXKAY KiaccaMy HEOPTaHUYECKHUX BEIECTB.
OKHUCINTETBHO-BOCCTAHOBUTEIILHBIE PCaKuu. OKucIuTEIb U BOCCTAHOBHUTCIIb, OKUCJIICHUC U
BOCCTaHOBJICHHE. Peakiini HOHHOTO 0OMEHA U OKHCIIUTEIHbHO-BOCCTAHOBUTEIHHBIE PEAKITHH.
CocraBieHue ypaBHEHUH OKUCIUTEITbHOBOCCTAHOBHTEIILHBIX PEAKIIMI METOJIOM JIEKTPOHHOro OasiaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIJIOB, KUCIIOT U COJICH B CBETE MPEJICTABICHUH 00
OKHUCIIUTEIIEHOBOCCTAHOBUTEBHBIX MTPOIIECCaX.

JdemoncTpanun. VcnpiTaHue BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTS. [BUKEHUE
OKpPAIICHHBIX HOHOB B 3JIEKTPUYECKOM I0JIE. 3aBUCUMOCTD 3JIEKTPOIPOBOIHOCTH YKCYCHOM KUCIOTHI OT
KOHIICHTpaIu. B3anMoaeicTBie MuHKa ¢ cepoit, COITHOM KucioTo, ximopunom meau (I11). ['openne
MarHusi. BzaumoeicTBre XJIOpHOH U CEpOBOIOPOIHOM BOJIBL.

JlabopaTtopHbie onbIThI. 7. [IprMephl peakiiuii, Haymux 10 KoHIa. 8. Peaknnu, XapakTepHbIe IS
PacTBOPOB KUCIOT (COJISTHOW MU cepHOM). 9. Peakiu, XapakTepHble UIsl paCTBOPOB ILeJI0uei
(ruppokcuaoB HaTpus win Kanus). 10. [Tomyuenue u cBocTBa HEPACTBOPUMOTO OCHOBAHUS, HAIIPHIMEP
runpokcuna meau (11). 11. Peakuu, xapakTtepHble IS OCHOBHBIX OKCHIOB (HampuMep, AJs OKCHIa
Kanpnwmst). 12. Peakmn, XapakTepHbIE I KUCIOTHBIX OKCHIIOB (HapuMep, ISl YTIIEKUCIoro rasa). 13.
M3yueHne XMUMHYECKUX CBOMCTB COJIEH.

IpakTnyeckas pagora: 6. MoHHble peakiuy. Y CIIOBHS NPOTEKAHUS XUMUIECKUX PEAKIIUH M/y
pacTBOpaMH J0 KOHIA. 7. Perenne skcnepuMeHTaIbHbIX 33/1a4 JEMOHCTPUPYIOLINX T€HETUYECKYIO CBSA3b
MEX/ly OCHOBHBIMH KJIACCAMH HEOPTaHUUYECKUX COETUHEHUH



O01mas xapakTepucTUKa y4eOGHOro mpeaqMera, Kypca 9 kiacca

Kypc xumun 9 knacca coctaisieT OCHOBY ISl pACKPBITHSI MUPOBO33PEHUYECKUX UACH, TAKUX, KaK
MaTepraIbHOE SIMHCTBO MPUPOJIBI, UX TEHETHUECKas CBA3b, Pa3BUTHE ()OPM OT CPAaBHUTEIBHO MPOCTHIX
JI0 HanOoJIee CIOKHBIX; 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHUEM, IPUMEHEHUS
BEIIECTB UX CBOMCTBAaMHM; IO3HABAEMOCTD CYIIIHOCTH XMMHUYECKHUX MPEBPAILICHUH COBPEMEHHBIMU
Hay4YHBIMH MeTofamiu. IIporpaMma BKiIrogaeT B ce0s1 OCHOBBI OOIIEH M HEOPraHMIECKOW XUMHUH, a TAKKe
KpaTK#e CBeJIeHHUsI 00 OpraHn4ecKrx BemecTBax. /s Kaxxaoro pasaena Kypca nepednciIeHbl
HOJIeKAIINE U3yYSHUIO BOTIPOCHI, BU/IBI PACUETOB, XUMUYECKHUH KCIIEPIMEHT (JIEMOHCTPALIIH,
nabopaTopHbIE ONBITH, IPAKTUYECKUE PAOOTHI).

Henp mporpaMmbl - H3y4eHHE COCTaBa, CTPOCHHS U CBOHCTBA Pa3HBIX BEIIECTB, XUMUIECKHX IJIEMEHTOB
— IPEJICTABUTEIICH OT/IENBHBIX TPYIII TJIABHBIX ¥ MOOOYHBIX TOTPYIII HEPUOINISCKON CUCTEMBI
XuMu4eckux 35eMeHToB .M. MeHneneeBa, UX COEAUHEHUH, IOIYYEHUS U IPUMEHEHHs. Y MEHHE
y3HaBaTh BEIIECTBA PA3IMYHBIX KIIACCOB COEAMHEHUI W HAXOAUTh UM IIPUMEHEHNE, TIPABUIHHO
o0palnaThCs ¢ HUMHU.

3agayu nporpamMMmsl. - OCBOCHHE BaKHEHWIIIMX 3HAHUM 00 OCHOBHBIX MOHATHSX M 3aKOHAX XUMHHU,
XUMHYECKOM CHUMBOJIUKE; - OBJIAACHNUC YMCHHUAMHA Ha6J]IOI[aTB XUMHUYCCKUC ABJICHUA, IPOBOANUTH
XUMUAYECKUN 3KCIIEPUMEHT, IPOU3BOIUTH PACUETHI HA OCHOBE XMMUYECKUX (POPMYJI BEILIECTB U
ypaBHCHI/Iﬁ XUMHNUYECCKHUX pCaKHI/II\/'I; - Pa3BUTHC NTO3HABATCIIbHBIX HHTCPCCOB Y MHTCIIJICKTYAaJIbHbIX
CHOCOOHOCTEH B Mpoliecce MPOBEACHUS XUMHYECKOT0 3KCIIEPUMEHTA, CAMOCTOSITEIBHOTO IPHOOPETECHHS
3HAaHUH B COOTBETCTBHUHU C BO3HUKAIOIIMMH KU3HEHHBIMH OTPEOHOCTSIMH; 16 - BOCTIMTaHHE OTHOLIECHUS
K XMUMHHU KaK K OTHOMY U3 q)YHILaMCHTaHBHLIX KOMITIOHCHTOB €CTCCTBO3HAHUA U SJIEMCHTY
00111€4eTI0BEYECKOM KyIbTYPbI; - IPUMEHEHHE MOTY4YEeHHBIX 3HAaHUH M YMEHUH 11 6€301acHOro
HCIIOJIb30BaHWA BCUICCTB U MaTCpHUAJIOB B 6I>ITy, CEIILCKOM XO3SMCTBE U Ha IIPOU3BOACTBE, pCIICHUA
NPaKTUYECKUX 337a4 B NOBCEAHEBHON JKNU3HU, IPEAYIPEKICHUS SIBICHUH, HAHOCALIUX BPEA 3J0POBBIO
YeJI0BEKa U OKpyKarouleil cpeae

IloBTOpEHME OCHOBHBIX BOIIPOCOB Kypca 8 Kiiacca U BBeIeHHE B Kypc 9 Kitacca XapaKTepUCTHKA
3JIEMEHTA 10 €T0 MOJIOKEHHUIO B IEPUOJUYECKON cUcTeMe XUMUYeckux 3ieMenToB [I.1. Menneneena.
CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAHHUH H COJIEH B CBETE TEOPHH IEKTPOTUTHUECKON TUCCOIUAINH U
MPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHUS. | 'eHeTHYECKUE PsIibl METAIIAa U HEMETallla. XapaKTepUCTHKa
XUMHAYECKOTO DJIEMEHTA 110 KUCJIOTHO — OCHOBHBIM CBOHCTBaM 00pazyeMbIX HMH. AM(POTEPHBIE OKCHJIBI 1
rugpokcuipl. [lepuoanyueckuii 3aK0H U MEPUOIUYECKAs CUCTEMA XUMUYEeCKuX 3aemenToB [1.1.
Meneneesa.

Hemeranasi IV — VII rpynn u ux coeqnHeHust

ITonmoxeHne HEMETAIJIOB B IEPUOANYECKON cucTeMe XuMuyeckux anemeHToB .M. Menneneesa. OOmiue
CBOWCTBA HEMETAIIIOB. BOJOPOI — XMMHUYECKUH 3JIEMEHT U MPOCTOe BeliecTBO. Dusnveckue u
XHUMHYeCKHe cBoiicTBa Bojopoaa. [lomyuenue Bogopoaa B naboparopuu. [lonydenue Bogopoia B
npomblieHHocTH. [lpumenenne Bogopoaa. ['anorensl: pusnyeckie 1 XAMUIECKHE CBOMCTBA.
CoeTMHEeHNs TAIOTEHOB: XJIOPOBOJIOPO/I, XJIOPOBOJOPOIHAS KHUCIIOTa U ee conu. Kucmopoy —
XUMHUYECKUH dIIEMEHT U IIPOCTOEC BEIIECTBO. O3o0H. Cocras BO3ayXa. Ddusnueckre 1 XUMHUYECKHE
cBoiicTBa kuciopoza. [lonydenne u npumenenue kucnopona Cepa: Guzndeckue 1 XMuMUUECKUE
cBoiicTBa. CoeTMHEHUS Cephl: CEPOBOJIOPOJI, CYNIb(MOUIBI, OKCHIBI cepbl. CepHas, CEpHUCTAS U
CEpOBOAOPOIHAS KHCIOTHI U UX COJH. A30T: pU3HUYeCKHEe U XUMUYeCKUe cBoiicTBa. AMmuak. Conu
amMmoHMsL. OKcuIbl a30Ta. A30THAs KucioTa u ee conn. Docdop: puznveckne 1 XUMHUUECKUE CBONWCTBA.
Coenunenus pochopa: oxcun dpochopa (V), oprodochopHas KUCIOTa U €€ coiin. YTiiepo: pusndeckue
Y XUMHYECKHE CBOHCTBA. AJUIOTPOIUS yriiepoa: anMas, rpaduTt, kKapous, ¢pysuiepersl. CoenHeHNs
yraepoga: okcuasl yraeponaa (II) u (IV), yronasHas kuciorta u ee conu. KpemMHAwMii u ero coenHeHIS.
[Hony4yenue nemeramios. [lonyueHne BaxKHEHIINX XUMHUUECKIX COEIMHEHNH HEMETAIJIOB.

Jla6.on.Nel KadecTBeHHas peakius Ha TajJoreHUIbL.



Jlao.om.Ne 2. KadyecTBeHHas peakius Ha cyibdar — uoH, S 2-
Jla6.onm.Ne 3. KauectBeHHas peakuus Ha NH4 +

Jla0.on.Ne4. KauectBennas peakuust Ha NO3

Jla6.om.Ne5 KadecTBeHHas peakIis Ha KapOOHATHI.
Jlab6.onm.Ne6. [TomyueHre KpeMHEBOM K-Thl.

MetaJutbl 1 uX coenmHeHus [[0I0)KeHNE METAIUIOB B IEPUOUYECKON CHCTEME XUMHUYSCKHUX 3JICMCHTOB
J.W. MenneneeBa. Metaibl B Ipupo/ie ¥ 001ue crmocoOs! ux nomydeHus. 00 mwm e pusmaeckne
cBoiicTBa MeTainioB. O0IMe XUMIYECKHAE CBOMCTBA METAJNIOB: PEaKIINY C HEMETAJUIAMH, KUCIOTaMH,
COJIIMU. DJICKTPOXUMHUCCKUH PsiJ] HANIPsDKeHUH MeTauoB. Koppo3ust MeTamuioB u criocoObl 00phOBI ¢
Heil.CrutaBel. llenounsie MeTamnsl u ux coenuHeHus. Ll{eouHO3eMenbHbIE METAIUTHI K MX COSTUHEHNSI.
JKécTrocTh BOJIBI M CIIOCOOHI €€ ycTpaHeHus. AmmoMmunuii. CTpoeHue atoMa, pu3nuecKkue 1 XUMHIECKUE
CBOMCTBA MTPOCTOTO BemecTBa. AMGOTEPHOCTh OKCHIA U THAPOKCcHAa amoMuHw. JKene3o. CTpoeHHs
atoma, pU3NIeCKue 1 XUMHIECKIE CBOWCTBA MTPOCTOTO BemecTa. | eHeTndeckue psaabl Fe2+ u Fe3+.
KauectBennnie peakiuu Ha Fe2+ u Fe3+. Coenunenus sxene3a u UX CBOMCTBA: OKCHUIBI, TUIAPOKCHUIIBI 1
comn xkene3a (11 u III).

JIao.on.Ne7. PaccmoTpeHne 00pas3IioB METaJIOB.

JIao.on.Ne8. Bzanmogeiicteue Zn ¢ pactBopamu HCI, HNO3.

JIa6.0m.Ne9. « Fe ¢ CuSO4».

Jla6.on.Nel10. BzaumonelicTBUE aqlOMHHHUS C PACTBOPAMU KHUCIIOT, COJIEH U LIEIIOUEH.
JIao.on.Nel 1. [Tomyuenue u uzyuenue cBoiicts AI(OH)3.

Jla0.om.Nel2. B3anmoneiictBue xeie3a ¢ koui. H2SO4, HNO3.

JIa6.on.Nel13. B3anmoneiicteue xenesa ¢ pactsopamu H2SO4 CuSO4. IlepBonauaibHbie CBEJCHUS 00
OpraHMYECKUX BEIIECTBAX

IlepBoHaya/ibHBIE CBEJAEeHHUS O CTPOCHUM OPraHNYeCKUX BelleCTB. YTJIEBOIOPObl: METAaH, STaH.
HenpenenbHbie yrieBoJ0pobl STHIIEH, anleTHiIeH. ICTOUHNKY yriieBOI0pO/IOB: IPUPOIHBIH Ta3, He(Th,
yroub.Hedrsanas npomeimerHocTs TaTaperana. Kuciopoacoaepxkaiiue coeTMHEHUS: CITUPTHI
(MeTaHOI, 3TaHO, TIMIEPHH ), KApOOHOBBIE KUCIOTHI (YKCYCHAs! KUCIIOTa, aAMUHOYKCYCHAs KHCIIOTa,
CTEapHHOBAsI U OJICMHOBAs KMCIIOTHI). bronornuecky BakHbIE BEIIECTBA: YKHUPBI, TIIIOK03a, OSIIKH.
YenoBek B MHUpPE BEILIECTB, MATEPUATIOB U XUMUIECKHX peaknuii. [Ipobiembr 6e3omacHOTO
WCIIOJIb30BaHMs BEILIECTB U XMMHYECKUX PEAKIIMI B MOBCETHEBHOM KU3HU. XUMUS U 3I0POBBE.
JlexapcTBeHHBIE TTpeTapathl; MPOOIEMBI, CBSI3aHHbBIE X PUMEHEHNEM. XHUMHUS U TIHINA, KATIOPUHHOCTh
KHUPOB, OCJIKOB U YTJIeBOI0B. KOHCEpBaHTHI MUIIEBBIX MTPOIYKTOB (TIOBapEHHAS COJIb, YKCYCHAs
KHCcI0Ta). TOKCHYHBIE, TOPIOYHE, B3PBIBOOTIACHBIE BEIIECTBA. XUMUYECKOE 3arpsi3HEHNE OKPYKArOIIen
CpeJIbl U €T0 MOCIIEACTBHSL.

O000menne 3HAHMI IO XMMHH 32 Kypc 0CHOBHOM mK0JIbI. CTpoeHue [1CX3. 3akoHomMepHOCTH
M3MEHEHUs CBOMCTB 3JIEMEHTOB M X COEAMHEHUH B nieproie U B rpymnie. 3Hauenue [ICXD. Tumsl
XUMUYECKHX CBSA3EH U KPUCTAUIMUECKHUX PEIIETOK. B3aMMOCBSI3b CTPOEHNUS U CBOMCTB BELIECTB.
Krnaccugukanus XuMHUYeCKUX peakLUi Mo Pa3IMYHbIM IPU3HAKaM (YUCIIO M COCTaB Pearupyronmx 1
00pa3yromuxcs BEMIECTB; TEIUIOBOH 3P GEKT; NCIIOTb30BaHUE KAaTaIN3aTOPa; HAIIPABJICHIE).
OKHCINTETHFHO-BOCCTAHOBUTENBHBIE peakiiui. [IpocTrie 1 crokHbIe BemecTBa. MeTamisl 1 HeMETaJLIbL.
I'eneTnueckue paasl MeTallIa, HEeMeTaula U repexonHoro Metamia. Okcuibl (OCHOBHBIE, aMQOTEpHBIE U
KHCJIOTHBIE), THIIPOKCHIBI (OCHOBaHHS, aM(OTEepHBIE THPOKCH/IBI M KHCIOTHI) U COJIU: COCTaB,
KJaccupukanys 1 oome XuMIUYeCKHe CBOWCTBA B CBETE TEOPUH AIEKTPOJIMTHYECKON TUCCOLMALINH U



MIPEACTABICHUH O TIPOIECCaX OKUCICHUSA-BOCCTAHOBIICHHUS. XUMHUICCKHE CBOMCTBA HEOPTAHMICCKIX
coenuHCHMH. KadecTBeHHBIE peaKITii Ha HOHBI M HEKOTOPHIE Ta3000pa3HbIe BEIIECTRA.

Pemenne pacueTHbIx 3aaa4: 1. BeruucneHus No XUMIHUYECKUM YpaBHEHHUSIM KOJIMYECTBa, 00beMa, MacChl
BEIIIECTRA MO KOJIUYECTBY, 00BEMY, MACCE PEAreHTOB WJIH MPOAYKTOB peakiuu. 19 2. PacueT MaccoBoii
JIOJIA PaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

TeMbI NpakTHYeCKUX PadoT:

1. Penenne 3KCIEpUMEHTAIIBHBIX 3a/1a4 HA PACIO3. KATHOHOB U AHHOHOB.

2. [lorygyenne aMMnaka U U3y4eHHE €ro CBOMCTB.
3. [lomyueHne yriaeKucioro raza u U3y4eHue ero CBOMCTB.
4. Pemienne skcrepuMeHTaNbHBIX 3a7a4 1o Teme «Hemeramnel [V — VII rpynn u ux coeanHeHuin.
5. Pemenne 3KCepUMEHTAIBHBIX 3a1a4 110 TeMe «MeTauibl 1 HX COEIHHEHUS

[IpuHUIMNIMAaNBHBIM MOMEHTOM SIBIISIETCS IEPEIIAHUPOBAHUE U3YUYECHUS TeM S5 U 7 - « XUMHUYECKHUU
NPaKTUKyM», @ UMEHHO: MPAaKTUYECKHE PAOOTHI MPOBOIATCS HE OJIOKOM, a IIPU U3YYECHUH
COOTBETCTBYIOIIUX TEMAaTHIECKUX BOMPOCOB. Tak mpaktuueckyto padoty Nel «IIpuemsr oOparieHus ¢
nmabopaTopHEIM 000pYIOBAaHHEM W HarpeBaTeIbHBIMU prubopamu. HaOmroneHns 3a N3MEHEHISIMH,
MIPOUCXOASIINME C TOpsIILEl CBeUOil, M UX ONHCaHUe», IPOBOXKY B paszneie «BBegeHney; npakTHIECKyIO
paboty Ne2 «OuucTtka 3arps3HEHHON MOBAPEHHON COJMY, MPAKTHUECKYIO padoTy No3 «AHalln3 OYBHI U
BOJIBI», TpakTHUecKyto padboty Ned «IlpuroroBieHnune pacTBopa caxapa U OMpeaesIeHue MacCOBOH JOIH
ero B pacTBope» npoBoxky B TeMe Ne3 «CoennHeHUs] XUMHUYECKHUX 3JIEMEHTOBY; TPAKTHUUECKYIO paboTy
No5 «IIpu3Haku xuMudyeckux peakuuii» B TeMe Ned «I3MeHeHus , MPOUCXOASIILIKE C BELIECTBAMUNY;
NpaKkTHIecKyto padoty Ne6 «oHHBIE peakiuu. Y CIIOBHS MPOTEKAHUS XUMUYECKAX PEAKINH MEXIy
pacTBopaMH 10 KOHIa» U MPaKTHIECKyto padoTy No7 «PemieHne sKCcriepuMeHTAIBHBIX 3324
JEMOHCTPHUPYIOLIMX FeHETHUECKYIO CBSI3b MEX/Iy OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX COCTUHEHUID
mpoBoXKy B Teme No5 «PactBopenue. PactBoprl. CBOMCTBa pacTBOPOB AJIEKTPOIUTOBY. biarogaps
JaHHOM NeperyiaHuPOBKE JIOTHUYECKH H3YUYEHHbIE TEMbI MOATBEPKAAIOTCS SKCIIEPUMEHTAIIBHO.

BoinmyckHUK HAYYUTCSI:
* XapaKTepru30BaTh OCHOBHbIE METO/IbI TO3HAHMS: HA0II0/IEHUE, N3MEPEHHE, SKCTIEPUMEHT;

* ONMCHIBATH CBOIMCTBA TBEPBIX, KHUIKUX, Ta3000pa3HbIX BEIIECTB, BHIIEISSI X CYLICCTBEHHbIE
TIpU3HAKY;

® paCKpbIBaTb CMbICJI OCHOBHBIX XUMHUYCCKUX TIOHSATHI «aTOM», KMOJICKYJIay, «XUMHYECKHUH OJICMCHT»,
«IIPOCTOEC BEUIECCTBO», «CIOKHOC BEHICCTBO», KBAJICHTHOCTDL», «KXUMHNYCCKAA PCAKIUA», UCIIOIb3Y
3HAKOBYHO CUCTEMY XUMUH;

* PacKphIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHON TEOPHUH

¢ pa3jin4aTb XUMUYCCKUC U (1)I/I3I/I‘ICCKI/IC SIBJICHUSA,

¢ Ha3bIBATh XUMHUYCCKHUEC DJICMCHTHI,

¢ OIMPEACIATh COCTAB BCIICCTB 10 UX (bopMynaM;

¢ OMMPEACIATh BAJICHTHOCTb aTOMA 3JICMCHTA B COCAMHCHUAX
® OIMPEACIATE TUII XUMUYCCKUX peaKum‘/'I;

¢ Ha3bIBATh IMPU3HAKU U YCIIOBUA ITPOTCKAHUA XUMHYCCKUX peaKuHﬁ;



® BBIABJIATH IIPU3HAKU, CBUACTCIBCTBYIOIIUE O IIPOTCKAHNU XUMHUYECKOU PEaKIKu IIPU BBIIIOJTHCHUU
XUMHUYCCKOI'O OITbITA,

* COCTaBJIATH (HOPMyIIbI ONHAPHBIX COCANHEHUI;
* COCTaBJISATh YPaBHEHUS XUMHUYECKUX PEAKIIHIA;
* coOmoaTh MpaBuiia 6e30macHoi paboThI TP MPOBEJCHNUH OIBITOB;

¢ II0JIb30BAaThHCA Ha60paTOpHLIM 060pyI[OBaHI/ICM u HOCYHOﬁ; ¢ BBIYUCJIATD OTHOCUTEIIBHYIO
MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BECIICCTB,

* BBIYUCIISITH MACCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTA 10 GOpMYyJie COCMHEHVS;, BEIYUCIST
KOJINYECTBO, 00BEM HITH MAacCy BEIIECTBA M0 KOJNYECTBY, 00BEMY, MACCE PEArCHTOB WITH MPOYKTOB
peakiuu;

* XapaKTepu30BaTh pU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa H BOIOPOa;
* [IOJIy4aTh, COOMPATh KHCIOPOJ U BOAOPOL;

* Pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPOJ;

* PacKphIBaTh CMBICI 3aKOHA ABOTaJPo;

* PacKpbIBaTh CMBICH MOHATHH «TETIOBOH 3 PEKT peakuny, «MOISIPHBIH 00BeM»;

* XapaKTepu30BaTh (PU3NIECKUE U XUMUYECKUE CBOMCTBA BOJIBI,

* PacCKpBIBaTh CMBICT MTOHSTHS «PacTBOPY;

* BBIYHCIISITH MacCOBYIO JIONIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

* [IPUTOTOBJIATE PACTBOPHI C ONPEAEICHHON MAaCCOBOM JIOJIEH PACTBOPEHHOI'O BELIECTBA;

* Ha3bIBATh COCMHEHNUS H3yYCHHBIX KIIACCOB HEOPTraHNYECKHUX BEIECTB;

* XapaKTepU30BaTh (HU3MUECKUE 1 XUMUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHX BEIIECTB:
OKCH/IOB, KUCJIOT, OCHOBAHUM, COJEH;

¢ OIPEACIATh MPUHAJIC)KHOCTD BCIICCTB K OIIPCACIICHHOMY KJIACCy COG,Z[I/IHCHPlﬁ;
¢ COCTABJIATH (I)OpMyJ'IBI HCOPraHN4YCCKUX COG,[[I/IHGHI/Iﬁ N3YyYCHHBIX KJIACCOB;

¢ MIPOBOJUTH ONLITHI, MOATBEPKAAOIIUEC XUMUUYCCKUEC CBOMCTBa N3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX
BCHICCTB,

* PacIO3HABATh OIBITHBIM ITyTEM PAcCTBOPHI KUCIIOT U IIEN0Y€el 10 U3MEHEHHIO OKPACKH HHANKATOPA;
* XapaKTepH30BaTh B3aMMOCBSI3b MEX/y KJIACCAMHU HEOPTaHUYECKUX COCTUHEHHIA;
* packpbIBaTh cMbIc [lepnoanueckoro 3akona JI.M. Menzaeneesa,

* 00BSICHATH (PU3MUECKHI CMBICT aTOMHOTO (TIOPSAKOBOr0) HOMEpa XUMUYECKOTO JJIEMEHTa, HOMEPOB
Tpynimsl ¥ eproja B nepuoanueckoit cucreme .M. Menneneena;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPE/IEIax MaJbIX
MIEPUOJIOB U IJIaBHBIX OATPYIIL;



* XapaKTEepPH30BaTh XMMHYCCKHE 3JIEMEHTHI (0T BOJOPO/1a 10 KAIBIIHS) Ha OCHOBE UX ITOJIOKEHUS B
nepuonuyeckoit cucreme [[.1. MenneneeBa u 0COOCHHOCTEH CTPOSHUS UX aTOMOB; COCTABIIATH CXEMBI
CTpOCHHUS aTOMOB NepBbIX 20 3eMeHTOB nepuoandecko cucreMsl .M. Menneneena;

* PACKpPBIBATh CMBICII TTIOHATHH: «XUMHYECKAs CBA3bY, «IIEKTPOOTPUIIATCIHHOCTHY;
* XapaKTepU30BaTh 3aBUCUMOCTH (DH3MUECKUX CBOMCTB BEIIECTB OT THIA KPHCTALUTUIECKON PEIIeTK;
* OTIPEJIENATH BUJI XUMHYECKON CBA3HM B HEOPTAHUIECKUX COCTUHEHUSAX

* H300paXkaTh CXEMbI CTPOCHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMH BUJIAMH XUMHUYECKUX
CBS3E;

* paCKpbIBATb CMBICJI MOHSATHUH «KUOH», KKATUOH», KAHUOH», «IJICKTPOJIUTHI», «KHCIJICKTPOJIUTLID,
QIICKTPOJIUTUYCCKAA JUCCOLUAIUAY, KOKUCITUTEIIb», KCTCIICHb OKHUCIICHUSA) «BOCCTAHOBUTECIIbL),
«OKHCIJICHHUEC», «BOCCTAHOBJICHHC),

* OTIPENENATh CTENEHb OKHUCICHHUS aTOMa 3JIEMEHTa B COEANHEHUN;
* PacKpbIBaTh CMBICI TEOPHUH 3JICKTPOIUTUUECKOM ANCCOLUALINY;

* COCTaBJISATh YPABHCHHS AJICKTPOJUTHUCCKON TUCCOIMAIIMU KUCIIOT, IEJIOUEH, CoJIel; 00BSICHSTh
CYIITHOCTH TIpOIlecca AEKTPOITUTUIECKON AUCCOIMAIINN M PEaKI[iii HOHHOTO OOMeHa;

* COCTaBJIATH TOJHBIC M COKPAIICHHBIC HOHHBIC YPAaBHEHUS PEaKIi 00MEHa;

* ONIPEJICIIATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIM HOHHOTO OOMEHA;

* POBONTH PEAKITIH, TIOITBEPKAAFOIINE KAYeCTBEHHBIN COCTaB PAa3IUYHBIX BEIIECTB;

* OMPEIENATh OKUCIUTENh M BOCCTAHOBUTEID;

* COCTaBIISATh YPABHEHHS OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHIA;

* Ha3bIBaTh (PAKTOPHI, BIUSIONIUE HA CKOPOCTh XMMUYCCKON PEAKIIUHU;

* KJIACCU(UIIPOBATh XMMHUYECKUE PEAKIIUH 110 PA3IUIHBIM MTPU3HAKAM;

* XapaKTepU30BaTh B3aMMOCBSI3b MEXKy COCTAaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAJIIIOB;

* IPOBOJIUTH OTIBITHI MO TIOYYEHHUIO, COOMPAHHIO U H3YUEHHUIO XMMUYECKUX CBOWCTB ra3000pa3HbIX
BEILECTB: YIIIEKUCIIOT0 ra3a, aMMHAKa,;

® pacCrio3HaBaThb OIBLITHBIM IIYTEM ra3006pa3HLIe BCIIICCTBA: erIeKI/ICJ]Hﬁ ra3 1 aMMHaK;
¢ XapaKTEprU30BaTh B3aUMOCBA3bL MEKIAY COCTaBOM, CTPOCHUEM U CBOMCTBAMH MCTaJIJIOB,

¢ Ha3bIBATb OPTaHUYCCKUC BCIICCTBA 110 UX (l)OpMyJ'ICI MCTaH, 9TaH, 3TUJICH, MCTAHOJI, 3TAHOJI, INIMLICPUH,
YKCYyCHas KHUCJI0Ta, aMMHOYKCYCHas KHUCJI0Ta, CTCapruHOBasA KHMCJI0TA, OJICMHOBAA KMUCJIO0TA, I'NTFOKO3a,

¢ OIICHUBATD BJIMAHUC XUMHUYCCKOI'O 3arpA3HCHUSA Opr>KaIOH_ICI71 Cpcabl Ha OpTaHU3M YCIIOBCKA,
* I'paMOTHO O6pa].LIaTI>C$I C B€IICCTBAMH B HOBCCHHCBHOfI KHU3HU

® OIIpE€ACIIATE BO3SMOXKXHOCTE IMIPOTCKAHUA peaKuHﬁ HEKOTOPBIX HpeHCTaBHTeHeﬁ OpraHuYCCKUX BEHICCTB C
KHCJI0poaAoOM, BOOAOPOAOM, METAJULIaMH, OCHOBAHUSAMU, I'aJIOTCHAMU.

BbIHyCKHI/lK NOJYYUT BO3MOKHOCTh HAYYUTbCS .



* BBIIBUTATH M MPOBEPATH IKCIIEPIMEHTAIBHO TUIIOTE3hI O XUMHUYECKIX CBOMCTBAX BEIIECTB HA OCHOBE
WX COCTaBa U CTPOCHHUS, MX CIIOCOOHOCTH BCTYIATh B XUMHUECKHE PEAKIINU, O XapaKTepe U MPOTyKTax
Pa3TUYHBIX XUMUYECKUX PEAKIIU;

® XapaKTCprU30BaTh BCUICCTBA IO COCTABYy, CTPOCHUIO 1 CBOP’ICTBaM, YCTaHaBJIMUBATb MIPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY NaHHBIMHU XapaKTCPUCTUKAMU BCIICCTBA,

¢ COCTABJIATH MOJICKYJIAPHBIC U MOJIHBIC MOHHBIC YPABHCHUS 11O COKPAIICHHBIM NOHHBIM YPABHCHHUAM

¢ IIPOrHO3UPOBAThH CITOCOOHOCTh BEIICCTBA ITPOABIIATh OKUCIUTCIBHBIC NI BOCCTAHOBUTCIILHBIC
CBOMCTBA C Y4e€TOM CTCIICHEH OKHCIICHUS 3JICMCHTOB, BXOAAIIHUX B €TI0 COCTAaB,

¢ COCTaBJISITb YPABHCHUSA pCaKHHﬁ, COOTBCTCTBYIOIIUX IMOCJICAOBATCIILHOCTH npeBpameHHﬁ
HCOPraHNvYCCKUX BCIICCTB PA3JINYHBLIX KJIACCOB;

* BBIJIBUTaTh U IIPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3YJIbTaTaX BO3JACHCTBUS PA3THMUHBIX
(hakTOpOB Ha M3MEHEHNE CKOPOCTH XUMHUECKOHN PEaKITi;

* MCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS JJIs1 SKOJIOTUUECKH IPaMOTHOTO TIOBEICHHS B OKPYKAIOIIEH
Cpeie; UCI0JIb30BaTh NPUOOPETEHHBIE KITFOUEBbIE KOMIETEHIIMY TP BBIIIOIHEHUH IPOEKTOB U y4eOHO-
HCCIIEI0BATENIbCKHX 3a/1a4 [0 H3YUYEHUIO CBOMCTB, CIIOCOOOB MOIyYEeHUS U PAaCIIO3HABAHUS BEILECTB;

* 00BEKTHBHO OLICHWBATh MH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX MPOIIECCax; KPUTHISCKU
OTHOCHTBCS K TICEBIOHAYYHON MH(POPMAIUU, HeTOOPOCOBECTHOM peKiiaMe B CPeICTBaX MacCOBOM
nHpOpMAIH;

¢ OCO3HABATh 3HAYCHUEC TCOPECTUUCCKUX 3HAHUU 110 XUMUH JJISL HpaKTHHGCKOﬁ JCATCIBbHOCTH YCJIOBCKA,
CO3/aBaTh MOJIEJIH U CXEMBI [T PelIeHNs YIeOHBIX W TTO3HABATEIHHBIX 3a/1a4; IOHIMATh
HEOOXOUMOCTh COOJIOICHHS MTPEIITUCAHMIA, IPEJIaraeéMbIX B MHCTPYKIIMSX T10 UCIIOIb30BAHUIO
JIEKapCTB, CPeACTB ObITOBOI XMMuM 1 Ap. [lanHas pabouas mporpaMma MOXKeT OBITh peali30BaHa MPH
WCTIOJb30BaHUH TPATUIIHNOHHON TEXHOIIOTUN O0YUCHHS, a TAKXKE DIIEMEHTOB APYTUX COBPEMEHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHIA, TIEPEIOBBIX (POPM U METOJI0B 00yUYEHHsI, TAKUX KaK POOIEMHBINA METO/I,
pa3BuBarolee 00yYeHHEe, KOMITBIOTEPHBIE TEXHOJIOTHH, TECTOBBIM KOHTPOJIb 3HAHUH U Jp. B 3aBUCUMOCTH
OT CKJIOHHOCTEH, IOTPeOHOCTEH, BOBMOXKHOCTEH U CIIOCOOHOCTEH KaXkI0T0 KOHKPETHOT'O Kitacca B
MapaIein.

TEMATUYECKOE IIVTAHUPOBAHME 110 ITIPEAMETY

8kmaacce

Ne i/

Pa3gennl
NMPOrpamMMbI

KoanuectBo
4acoB

KoaunuecTBO
KOHTPOJIbHBIX
padoTr

KoanuyectBo
NPaKTHYECKUX
pador

OcHoBHbIE
MOHATHUS XUMUH
(YpOBEHb aTOMHO
— MOJIEKYJISIPHBIX
MIpeICTaBICHN)

54 (51 + 3 yaca
PE3epBHOTO
BPEMEHH)

5

6

[lepuoanueckuii
3aKOH U
MepHOINYecKast
cucTema
XUMHYECKHX
anemenTtoB J[.1.
Menneneesa.
CrtpoeHue atoma

Ctpoenue




BCIICCTBA.

Xumudaeckas
CBSI3b
UTOTO 68 6 6 6
9kace
Ne i/ Paznennl KoanuecTBo KoaudecTBoO Koau4vecTBO
NMPOrpamMMbI JacoB KOHTPOJIbHBIX NPAKTHYECKUX
padoT pador
1 MHoroo6pa3ue 17 2 2
XUMHYECKHUX
peakuuii
2 Mmuoroobpazue | 43 3 5
BEIIIECTB
3 Kparkwuii 0630p | 8 1
BayKHEHIITNX
OpraHUYECKUX
BCILIECTB
HUTOIO 68 6 7 7




