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I[TOACHUTEJIBHAS 3AIINCKA

Pabouas mporpaMma mo XuMUHU JJisi 00y4aromuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasButus (nanee — 311P) Ha ypoBHE OCHOBHOTO 0011IeTO 0OOpa30BaHuUs MOATOTOBICHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero oopazoanusa (IIpukaz Munnpocsenienust Poccun ot 31.05.2021 . No 287)
(manee — ®I'OC O0O0), DenepabHOI afaNTUPOBAHHON 00Pa30BaATEILHON MPOTPaMMbI
OCHOBHOro  oOmiero oOpas3oBaHusi g OOy4arIIUXCS € OrPAaHUYEHHBIMU
BO3MOXXHOCTAMM 310p0oBbs (ITprkaz Munnpocsemenus Poccun ot 24 Hos6pst 2022 1. Ne
1025), denepanpHOM paboueld mHporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHsS 10
yueOHOMy mpenMery «Xumus», denepanbHoil mporpaMMbl BOCHUTAHHS, C YYETOM
pacnpeiesieHHbIX 0 KjlaccaM IpOBepsieMbIX TpeOOBaHUM K pe3yabTaTaM OCBOEHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENBHONW MPOTrpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHUs ISl OOy4YalOIIUXCsS C 3aJI€PKKOM NCUXUYECKOTO Pa3BUTHUS U SJIEMEHTOB
COIepXaHMs, NPEICTaBICHHbIX B YHUBEPCAJIbHOM KOAU(UKATOpPE IO XHUMHH,
Konuenuuu mnpenonaBanus yudeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX
opranuzanusx PO, peannsyromux oCHOBHbIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEII0 B CO3/IaHUH paboveil mporpaMMbl O y4eOHOMY MPEAMETY.

Y4eOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHBIE MpeaMETh». B cucTemMe ecTeCTBEHHOHAy4YHOro 00pa3oBaHUs
XUMUS KaK y4eOHbI MpeIMeT 3aHUMAaeT Ba)KHOE MECTO B IMO3HAHUM 3aKOHOB IPHUPOJIBHI,
(opMupOBaHNN HAyYHOW KapTHHBI MHpA, CO3JIaHUU OCHOBBI XMMHYECKUX 3HAHWMH,
HEOOXOAMMBIX JIJIsl TMOBCEJHEBHOW XM3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro is
YelloBeKa M OKpYy)Kawlled ero cpeipl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs] XMMHMM CBSI3aHA C OBJIAJIEHUEM XUMHYECKUM SI3BIKOM,
coOnroiecHueM TMpaBwil  0Oe30macHOM  pabOThl TpU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU IIpeaIMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUuxcsi U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIKOYAIOIIME M3YyYEHHE COCTaBa M CTPOEHHS BEILIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHsA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX ITOJYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YUEHHUSI HEOPraHUYECKOM XMMHUU COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yuenue, llepmommueckuin 3axkon .M. MengeneeBa ¢ KpaTkumu
CBEIEHUSMH O CTPOCHHHM aToMa, BHJAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTAX
NPOTEKAHUS] XUMUYECKUX PEAKIIUI.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEJACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX pabOT, OINHUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOT0 HKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM M IpaBuil Oe30macHo paldoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus 1aHHOM nporpaMMsl B Ipoliecce 00y4eHHUs O3BOJIUT 00Yy4aroIUMCs
¢ 3[IP ycBOWTH KIIIOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUU CPEU APYTUX HAyK O MPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYaIOUIUXCA HAyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOJIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO NPAKTUYECKOTO MNPUMEHEHHS HAYYHBIX
3HaHUK, OCHOBAaHHOIO HA MEXNPEAMETHBIX CBA3SIX € mnpeaMeramu «OKpyKarolui
mupy», «®Duszukay, «buomorus», «l['eorpadus», «Maremarnka» u GopMUPYET
KOMIIETEHIIUM, HEOoOXOAuMbIE Il TMPOJOJDKEHHS  00pa3oBaHusi B 00JiacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,  (YHKIMOHAJIBHOM  IPAMOTHOCTH, YMEHHS
BOCHPUHUMATh M KPUTHUECKH aHAIU3UPOBaThb HHPOPMALMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTh IpEAMeTa ISl Pa3BUTUS KU3HEHHOW KOMIIETEHIMH
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOAUMBIX JIJIsl TOBCEAHEBHOW HU3HU; HABBIKOB 370pPOBOr0 U 0O€30MaCHOTO IS
YeJIoBeKa M OKPY’Kalolllel ero cpelbl oopasza *KU3HH; (POPMUPOBAHUM SKOJOTHUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxcs ¢ 3IIP. OBnanenue yueOHbIM
MpEeAMETOM «XUMHUS» MPEICTABIAECT ONPENEIECHHYI0 TPYAHOCTh JUIsl O0y4YaroIuXcs ¢
3I1P. D10 cBSI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON NIEATETbHOCTH, MEPUOANYECKUMU
KOJIEOAaHUSIMU BHUMAaHU, MaJIbIM 00bEMOM NaMsITH, HEJOCTaTOYHOCTHIO OOILIEro 3amnaca
3HAHWM, NMOHWXEHHBIM IT0O3HABATEJIbHBIM HMHTEPECOM W HU3KUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

Jlns mpeoposeHuss TPyAHOCTEH B H3YYEHHM YydeOHOro mpeamera «XuMHs»
HeoOXxoaMMa ajganTaius o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTeIbHBIM
BO3MOKHOCTSIM JIAaHHOW KaTEropuu OOYyYaroIIMUXcCs, y4eT UX OCOOCHHOCTEH pa3BUTHUAL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX  CBS3EH,
MOCTENEHHOE YCIOKHEHUE U3y4aeMOro Marepuarna.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
ITOJINCEHCOPHON OCHOBE.

Teopernueckuil MaTepualg peKOMEHAYETCS U3ydaTh B IIPOLIECCE MPAKTUYECKOMN
nesTenbHOCTH. BO3MOXKHO BBIJIETICHUE OTIEIBHBIX YPOKOB Ha pEIlICHUE 33/a4 B CBA3HU
CO CJIOXHOCTBhIO aHanu3a TekcTta oOydaromumucs ¢ 3IIP. Opranuueckoe eIuHCTBO
MPAKTUUYECKOW M MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIUXCS Ha YPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKHUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
NOHATHI U (OPMUPOBAHUIO HABbIKA CTPYKTYPHUPOBAHUS MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTo mpeaMera « XUMHUsDH)



OOmume wnenu wu3ydeHHs Y4YeOHOro TMpeaMeTra «XUMUsS» NPEICTaBICHbI B
@denepanbHOl  pabodeil mporpaMme OCHOBHOTO obOmiero oOpasoBanus. OHu
aKTyaJIM3UPOBaHBl C YYETOM HOBBIX TPHUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HAMPABJICHHOCTH OOYYCHHsI HA Pa3BUTHE W CaMOPA3BHUTHE JIMYHOCTH,
dopMupoBaHrue €€ WHTEIUICKTAa M OOIIeH KynbTypbl. OOyueHUE YMEHHWIO YYHTHCS W
NPOJOJIKATh CBOE 00pa30BaHME CaMOCTOSTEILHO B HACTOSIIIEE BpEMs SIBISICTCS OJHOU
U3 BOKHEHINX QPYHKIHMA y9eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcs ¢ 3I1P, Ttak ke, kak ¥ JIsi HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUE IENH, KaK:

dbopMupoBaHUE  HMHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATHIO PEIICHHIA, CITOCOOHOM a1alTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HH;

HalpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITENIbHOM MO3HABATENbHON AESITEIbHOCTH, HAYYHBIM U MPAKTHUYECKUM METO/IaM
NO3HaHMs, (POPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX HPHOOPETEHUIO OO0y4aroIUMUCS
OTIbITa Pa3HOOOPA3HOM JEATENbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJrOUEBBIX KOMIIETEHIMH ), UMEIOIUX YHUBEPCAIBbHOE 3HAUECHHUE JIJIs1 PA3JINYHBIX BUI0B
JeSITEIbHOCTH;

dbopmMupoBaHue yMEHHI OOBSCHATH M OICHUBATH SIBJICHHSI OKPY)KAIOIIETO MHUPA
HA OCHOBAaHUU 3HAHUI U OTBITA, MOTYYCHHBIX TPH U3YYCHUH XUMHUH,

dbopmupoBaHue y OOYyYarOMIMUXCs TYMAaHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHUU IS BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENIEHUS B OBITY U TPYNOBOU MEATEIBHOCTH B IEISIX COXPAHEHHS] CBOETO 3I0POBBS U
OKpY>KaroIlel MPUPOAHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS ¥ HAPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha perieHue caeayonmx 3a1ad, 00ecneynBaonX pealn3alnio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMHUU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHNS:

dbopMupOBaHHE TEPBOHAUYATIBHBIX CHUCTEMATHU3UPOBAHHBIX TPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX W MPAKTUICCKOM IPUMEHEHUH; OBIIAJICHUE TIOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHWS, XHMHUYECKHX MPEBPAICHU HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBIIGHUH KMBOW W HEXXHUBOW TPHUPOIIBI;
yrTyOJeHrne MpeCTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIJICHHE OCHOBAaMH XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIICHMBATH XU3HEHHBIC CHUTYyallMW, CBSI3aHHBIE C XUMHEH, HaBBIKAMU
0e30macHOro OOpalieHus ¢ BEIIECTBAMH, HCIIOJIb3yeMbIMH B IOBCEIHEBHOM JKU3HU;
YMEHHEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKM O€30MacHOE TIOBEACHHUE B
LEJISIX COXPaHEHUS 370POBbs U OKPY>KAIOIIEH CPE/IbL;
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dbopMupOBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXAY peajbHO HaOIrOmaeMbIMU
XUMHUYECKUMHU SIBICHUSMHU U MPOLIECCAMHM, MPOUCXOIALIIMMU B MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOT0OOpa3us BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)KE€ 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

IPUOOpPETEHUE ONBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3yU€HHUs BEIIECTB,
HAOMIONEHUST 32 MX NPEBPALICHUSIMHM IPU MPOBEACHUM HECIOXKHBIX XHUMHUYECKHX
HKCIEPHUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBaHUSI U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd U PEIICHUH
COBPEMEHHBIX IKOJIOTMUYECKHUX MPOOeM, B TOM YHCIIE B MIPEIOTBPAILICHUH TEXHOT€HHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTHUMAJIBHBIX YCIIOBHM JJII YCBOEHHUS MPOTPAMMHOIO MaTepuaia O0y4yarolUMHCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAHEHUHU 00IIero 6a30BOro YpOBHSL.
OH J0MKEeH MO COAEepX aHUI U 00beMy OBITh alallTUPOBAHHBIM JJIi O0YYaIOLIUXCS C
3[IP B cOOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMH MOTpeOHOCTAMU. Clenyer
o0JierynTh OBJIaJeHue Mmarepuasiom oOyvatomumucs c¢ 3IIP mocpencTtBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHUYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B MPUMEHEHUM 3HaHWUH C HUCIIOJIb30BAHUEM IPHUEMOB AITOPUTMHU3ALUU U BU3YaJIbHbBIX
ornop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHuWe AJ MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3Y4YaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU TpenMeramMu Kak «['eorpadus», «®Pusuka», «buonorus». Ilo3ossis
paccMaTpuBaTh OJMH M TOT XK€ YYEeOHbIM MaTepual C pPa3HbIX TOYEK 3pPEHUs,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpPEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu moAroTOBKE K ypOKaM YYHUTENb JOKEH MPEAyCMOTpPETh (pOpMHUpOBaHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUIAHUPOBATh TMPEJCTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. Heobxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWJIBHOCTBIO pEUYEBOro OQOPMIICHHS BBbICKa3bIBAaHUMA
obyuaroruxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM MOBEJACHUS U JIEATENbHOCTH, oOyuatouiuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJUM CTPOXKAUIIMIA  KOHTPOJb
COOJII0O/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU JTab0paTOPHBIX padoT B
XUMHUYECKOM KaOuHETE.

IIpumepHble BuABI aesaTeqabHOCTH oOy4daromuxcs ¢ 3IIP, o0yciioBieHHBbIE
0c00bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00€eCTIeYMBAKOIIHE OCMBICJIEHHOE
OCBOEHHE COJIepP:KAaHUN 00pa30BaAHMS N0 NpeaMeTy «XUMHUD)

Conmepxanue BUAOB jaesTenbHOcTH oOyuwatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
OTIpe/IeNsAeTCS UX OCOOBIMU O0pa3oBaTelbHBIMU MOTpeOHOCTAMHU. [lomMuMO MmHMPOKO
ucnonb3dyembix B @OII OOO o0mmx s BceX O0y4yarolIMXCS BUAOB JAESITENbHOCTH
ClleyeT YCWIHTh BHUIbl JEATEIbHOCTH, CcHeuu(uyHble s JaHHOW KaTeropuu
oOyuaromuxcs, uisi 00ecreueHUs] OCMBICIIEHHOTO OCBOEHHS COJEpKaHUS 00pa30BaHUs



[0 MPEAMETY: YCWIEHHE MNPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTUBH3aUUEn
CEHCOPHBIX CHCTEM; YEpPEAOBAaHUWE BUIOB ACATEIBbHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allfOPUTM; «IOLIATOBOCTH» B
U3YYCHUH MaTepHalia; HUCIOIb30BAHUE JIOMOJHUTEILHON BU3yalbHOM OMOpHI (TUIAHBI,
o0pas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC TaOIuIbl). 1 pa3Butus y ooyyatomuxcs ¢ 3I1P
YMEHHUSl JieJlaTh BBIBOJBI, (OPMUPOBAHMS TI'PAaMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IMMO HCHOJIB30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEAyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHala: COCTAaBICHUE PHUCYHOUHBIX U
BepOANBHBIX CXEM, COCTaBJieHME TaOJHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAYEHHBIMH OCHOBAHUAMHU JJISl KJIacCU(UKAIMKM M HAMOJIHEHUE HUX MpUMEpaMu U
APp.-

[IpumepHass TemaTnyecKass 1 TEPMUHOJIOTHYECKAs JIEKCUKa cooTBeTCTBYeT POII
000.

Hns oOyuatomuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA TPUEMbI PabOTHI ¢
JEKCUYECKUM MaTepuaaoM 1o mnpeaMery. [lpoBomutcs crenuanbHas padoTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaeMble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTelibHAa BU3yalbHas
MOJIJIEPXKKA, AJITOPUTMBI PA0O0THI C ONPE/IEICHUEM, OTOPHBIE CXEMBI JIJISl aKTyaJlu3aIluu
TEPMHUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
MpeAMETHYI0 00acTh «ECTECTBEHHOHAyUHbIE MPEIMETh U SBIAETCS 005S3aTeNIbHBIM
TUTSL U3y4YEHHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 yuyeOHbIX 4acoB — IO 2 4 B
HEJIEN0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBerctByer DOI'OC OOO, pas3paboTaHo C y4eTOM
@denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETo
oOpazoBaHusi 1O YydyeOHOMY TmpeaMeTy «XuMHs», COOTBETCTBYeT DenepanbHOR
aJanTUPOBAHHOW OCHOBHOW 00Opa3oBaTeIbHOM MpOTrpaMMe OCHOBHOTO  OOIIETO
oOpa3oBaHMs 00YJAIOIINXCS C 33ACPHKKOIM ICUXUUYECKOTO Pa3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COHEPKAHUE OBYUEHNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumuum B KWU3HU uenoBeka.* Tena M BellecTBa.
®u3nuecKre CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.™ UYwucteie BemectBa M cmecu. CrnocoObl pazneneHus cmeceid. [IpaBuia
0e30macHOro OOpalleHus ¢ BEUIECTBAMH U JIabopaTOpHBIM 000opyaoBanueM. *[lonstue
0 METO/IaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
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aneMeHToB. OTHOCHTENbHAS aTOMHasi Macca. [IpocTeie U cinoxHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyina. BageHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIuh. YpaBHEHUS XUMUYECKUX peakluid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakiuil (COeIMHEHUs, pa3JIoXKeHHUS,
3aMeIleHus, OOMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpAaTOpUM W NMpUEMAMH OOpallleHUs ¢ J1a0OpaTOPHBIM O0OPYIOBAHUEM;
M3yuYeHHE W OMNUCaHWe (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEIECTB,;
HaOmoieHne (pu3nyecKrx (IJIaBICHUE BOCKA, TAsIHHUE JIbAA, PACTUPAHKE caxapa B CTYIIKE,
KUTIEHUE U KOHIEHCAIUS BOJbl) U XUMUUECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) sBJICHUM, HAOJIIOJEHHWE M OMNMCAHUE
NPU3HAKOB NMPOTEKAaHUS XUMHUECKUX peakuuil (pas3fio’KeHHe caxapa, B3aHuMOJEHUCTBHUE
CEepHOM KHCJIOTBl C XJOpuaoMm Oapus, pasioxeHue ruapokcuaa meau (1) npum
HarpeBaHuH, B3aUMOJICHUCTBHE kefie3a ¢ pactBopoM cosn Meau (II));uzyuenune cnocoOoB
paszzaeneHust cMeceil (C TOMOILBI0 MarHuTa, PUIBTPOBAaHKE, BhIMIAPUBAHUE, AUCTUILISALMS,
xpomarorpadusi), MPOBEJEHUE OYUCTKM NOBAPEHHOH COJIM; HAOJIOJIEHUE W ONHUCAHUE
pe3yabTaTOB TPOBENCHUS OIbITA, HWUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHSI MAacChl;
CO3/IaHHE MOJIENIEN MOJEKYJ (IIapOCTEPKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BelecTBo. Haxoxknenne Kuciopoja B Ipupoje, (pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHus mpoCTbIX M CIOXKHBIX BemlecTB. CrocoObl MOJydeHUs KUCIOpoJa B
nabopaTopur *u npoMbInuieHHOCTH.* [Ipumenenne kuciopona. [lonstue 00 okcumax.
Kpyrosopot kucinopoaa B npupoje. *O30H — ajtoTponHasi MOAUPUKAIUS KUCIOPOJa.

TennoBo# 3pPexT XuMUIECKON peakiny, TEPMOXUMHYECKUE YPaBHEHHUS, IK30- U
SHAOTEPMUYECKHE PEaKMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YyCUIECHUE
nmapHUKOBOTO 3 (PekTa, pa3pyIieHue 030HOBOTO CIOsT.*

Bonxopox — aneMeHT M mpocToe BewiecTBo. HaxoxaeHue Bomopona B IPUPOZAE,
¢u3nuecKkrue U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJICUCTBUS C HEMETAIUIAMU U
OKCHUJIaMH METAJIJIOB), TPUMEHEHHE, *CcrocoObl monyudeHus.* [loHsiTHe O KUCIOTaxX U
COJISIX.

KonuuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABoraapo. MossipHbIi
00BEM Ta30B. Pacuetsl o xumuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJIIPHOIO 00beMa
ra3oB. Pac4€Tbl 1o XuMUYECKUM ypaBHEHUSIM.

*®usnueckue cBoiictBa Boabl.™* Boga. Ee cocras, ctpoenue u moiekyisl. *Boaa
Kak pactBoputenb.* PactBopbel. *IIoHSTHE O HACBILEHHBIX M HEHACBILIEHHBIX
pactBopax. IloHsiTue pacTBOpUMOCTH BelIeCcTB B Boje.* Pacuer maccoBoil noiu
BEILIECTBA B pacTBOpe (IIPOLIEHTHAsI KOHUEHTpalus). MaccoBas A0Js BeElIECTBa B
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pactBope. *XHUMHUYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanplusa, okcuaoM cepbl (IV) peaknum ¢ mertamnaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstue 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
KpyroBopot Bombl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKcuapl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meiodamu). OcHoBanus. Krnaccudukarus
OCHOBaHMW: IIEIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMeHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHYECKHE CBOMCTBA OCHOBAaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TloydeHne ocHOBaHUM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBHE C METaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl moiydeHus.™ Psn
aktuBHoctu MetaiioB H. H. bekeroBa. Conu (cpennHue): HOMEHKJIATypa CoOJjei,
*CcnocoObl MOTyYEHUs™, B3aMMOJICHCTBUE COJIEH C MeTa/lllaMU, KUCJIOTaMH, IIeJI04aMu
U COJISIMU, TPUMEHEHHUE.

[Tonste 006 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMHUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTaAMU U IIEJI0YaMU, Pa3yioKEeHUE MpU
HarpeBaHWM) U MOJydeHHUE.™

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3JlyX€; MOJyYCHUE U U3YUYCHUE CBOMCTB KUCJIOPO/a; HAOIIOICHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOAOM M YCIOBHUSI BOSHUKHOBEHHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOWCTB BOJIOpoja (TOpeHue); HaOII0ICHHEe 00Pa3IlloB BEIIECTB KOJIUYSCTBOM | MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PAcTBOPEHHUS BEIIECTB C PA3THYHON PACTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEILIECTBA; B3aUMOJICHCTBUE BOJAbI C METaUIaMu (HaTpUEM M KajblueM) (BO3MOXKHO
HCIIOJb30BaHUE BUJIEOMATEPUATIOB); OMPEEIICHHE PACTBOPOB KHUCIOT U IIEJIOYEH C
MOMOIIIBI0O MHJIMKATOPOB; HCCIEJOBAHUE OOpa3lloB HEOPTraHWYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pPacTBOpax
KHUCIIOT U IeJiouel; nu3yueHue Bzaumoneicteust okcuaa meau(Il) ¢ pacrsopom cepnoit
KHUCJIOTHI, KUCJIOT ¢ METaJlJIaMU, PeaklMil HeUTpaiu3aluu; MoJyuYeHre HEPaCcTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeTa/ula JAPYruM W3 pacTBOpa COJIM; pelIeHue
OKCIEPUMEHTAJIbHBIX 3aJlad 1Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHUX
COCAUHEHUI».

[Ieprnonnueckuit 3akoH u llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. XUMHU€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOAHBIX DJJEMEHTOB (ILEJIOYHBbIE W ILEJOYHO3EMENIbHbIE METaJUIbl, TaJOTrEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpble 0O0pa3yloT aM(OTEpHbIE OKCUABI U
TUAPOKCUIBI.*

Ilepnonnuecknii 3akoH. Ilepuogmyeckas cucTteMa XWMHYECKHX 3JIEMEHTOB
. 1. MeHnneneesa. Koporkoneprnonnas " * IIMHHONIEpHOAHAS ™ (bopMsI
[lepnomnueckon cucreMbl xuMudeckux syemMeHToB . M. Menneneesa. Ilepuonpl u
rpynnsl. PU3NYECKHA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000704YeK aTOMOB NepBbIX 20 XxuMuueckux sinemMeHToB Ilepuonnueckoi
cucrembl JI. 1. Menneneea. XapakTepuCTMKa XHUMHUYECKOTO OJJIEMEHTAa IO €ro
nonoxenuto B [lepunonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
HOATPYyNI, B 3aBUCUMOCTH OT AaTOMHOro (IOPSAKOBOTO) HOMeEpa 3HauyeHHUe
Ilepuoguyeckoro 3akoHa u Ilepuoandeckor CUCTEMBI XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. V1. MenneneeB — yu€Hblid U rpaKjaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*DNEeKTPOOTPULIATEILHOCTh AaTOMOB XUMHUUYECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aHUMOJICUCTBUE THUAPOKCUAA IIUHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS ).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHSATUMN, SIBJISIONIUXCS CUCTEMHBIMU JIJISI OTJCIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHd,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukaiys, mepuoIudHOCTh, HAOMI0ICeHNEe, SKCTIEPUMEHT,
MOJICTTMPOBAHIE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

dusnka: MaTepusi, aToOM, DJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsj, BEIIeCTBO, TeI0, O0O0bBEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PM3NUYCCKHUE BEIMYUHBI, SIUHUIIEI H3MEPEHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, MOJE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



COLEPKAHUE OBYYEHMUS B 9 KIIACCE

BemecTBo u XuMuyeckasi peakius

[lepmonnueckuii 3akoH. Ilepuoguyeckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CrTpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KAIHs, KalIbLMsI U UX COCAUHEHUHA B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leprnonmyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pPEETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEMIETKY U BUIA
XUMUYECKOM CBS3U.*

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB (MEXIyHapOaAHas U
TPUBUAJIbHAS). XUMUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCA K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCAMHEHUM, TCHETUUECKAs! CBSA3b HEOPIAaHUYECKUX BEILECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBy y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, [0 TEMIOBOMY 3()(PEKTY, 0 U3MEHEHUIO
CTENIEHEW OKHUCJIEHUS XMMHMUYECKHX D3JEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTaiauzatopa).* OK30- U JSHIOTEPMUYECKHE peakuuu. *TepMOXUMHYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [[oHATHE O TOMOTE€HHBIX U TEeTePOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIeHNEe XUMUYECKOTO PABHOBECHS.
@akTopbl, BAUAIOIIME HA CKOPOCTh XMMUUYECKON PEaKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBeCHUS. ™

OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIEHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOJIMTHYECKONW TUCCOLUALMHU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
DNEeKTPOAUTBI U HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUAIUH
BELIECTB C pAa3IMYHBIMU BHJAMH XHMHYECKOW CBs3M. lloHsaTme o creneHu
nucconyanuu.™ CuiabHbIE U C1a0ble AJIEKTPOTUTHI.

Peakiuun noHHoro oOMeHa. YclioBUS MPOTEKAHUS PEaKIMA MOHHOTO OOMEHa 10
KOHIA. []omHbIe ¥ COKpallEHHbIE MOHHBIC YPAaBHEHHUS peaklui. XUMUYECKHUE CBOMCTBA
KHUCJIOT, OCHOBAHMM M COJIEW B CBET€ NPEACTABICHUNA OO0 3JIEKTPOJUTUUYECKON
nucconuanuu. Cpena pactBopa. KadyeCcTBEHHBIE pEaKIMM HAa KATHOHBI W AHUOHBI:
XJopua-, OpoMuna-, uoauA-, cyiabdar-, KapOoHaAT-, CUIMKAT-, (ocdar- aHUOHBI;
TUJPOKCUA-UOHBI; KaTMOHBI aMMOHUSI, MarHus, Kajbllys, allOMUHUS, kene3a (2+) u
(3+), meau (2+), uMHKA, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPaXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M anMasa),
CIIOKHBIX BEIIECTB (XJOpUJA HATpuUsl); HCCIEJOBAHHE 3aBUCUMOCTH CKOpPOCTHU
XUMHYECKOW pEaKIMU OT BO3JICHCTBHUS pa3IM4YHBIX (AaKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MTPOLIECCA TUCCOLMALIMHA KUCIIOT, IIEI0YEH U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONINX TMPU3HAKU MPOTEKAHUS pPEaKluMid HMOHHOro oOMeHa (oOpa3oBaHue
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0CaJIKa, BBIIECJIECHHUE raza, 00Opa30BaHHE BOJIbl); OMNbBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peaklUuid  (TOpeHHe, peakUuu pa3oxKeHUs,
COEIMHEHMS); PACIIO3HABAHUE HEOPraHMYECKHX BELECTB C IOMOILBIO KayeCTBEHHBIX
peakiuil Ha HOHBI; PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

Hemerasuibl 1 X coeAMHEHUSA

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHune u (U3MUECKHE CBONCTBA MPOCTBIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HeMeTallaMd —  BOJAOPOJIOM U  KHUCIOpOAOM, *memoyamu™).
XnopoBoaopos. CossiHasg KUCIOTa, XUMUYECKHE CBOMCTBA, *MONTyYeHUE™, MPUMEHEHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OpraHM3M uesioBeka.®* BaxkHeiine XJI0puasl U
UX HaX0XJIEHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEpBbl. XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (pu3nMYecKue CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJIOM, MeETajljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOU KucioTamu).* CepoBOAOPOI: CTPOECHHE,
(¢uznyeckue U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJBHBIE CBOMCTBA).
Oxcuabl cepbl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (Gpu3nvecKkue
U XUMHUYECKHE CcBoiicTBa (oOmme u cnemupuueckue). Colid CEPHOU KHUCIOTHI,
KaueCTBEHHas peakius Ha cyib(aT-uoH. CepHucras KuciaoTa. *XMMUYECKHE PEaKlUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJyYeHUs] CEpHOM KHUCIOTHI.™
Haxoxnenue cepel u €€ coequaeHnid B npupose. [I[puMeHeHune cepol U €€ COETMHEHUH B
ObITY M B TPOMBIIUICHHOCTH. *XHMHUYECKOE 3arps3HEHUE OKpYXaroleld Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6mast xapakTtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapakTepHbIe CTEIEHN OKUCIICHHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMM M HEMETaUlaMH - KHCJIOpPOJAOM M BOJIOPOAOM).
Kpyrosopor azora B mnpupome. AMMuak: (U3MUECKHE M XHUMHUYECKHE CBOICTBa
(OKHCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBoOpa), *mojlydeHHe™ U MpUMEHEHUE.
Conm aMMoOHUS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3yioxeHue,
B3aUMOJICHCTBUE CO IeoyaMu), npuMmeHeHue. KadecTBeHHass peakiusi Ha HOHBI
aMMOHMsI. A30THas KHUCJIOTa, €€ (Qu3MUecKue M XUMHUYECKHE CBOMCTBa (0oOuIue u
cnenudpuueckue), *nomydenue.* Hwutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJE aMMOHHMSI B Kau€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpeabl COSAMHEHUSMHU a30Ta (KHCIOTHbBIE
JOXKIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

®docdop, *ammorponnsie Moauduxanuu docdopa,* PuanUecKkrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBHE C MeETAJIaMH, HEMETaJUIaMU, *KOHIEHTPUPOBAHHBIMU
a30THOW u cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopHas kucioTa:
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¢usznyeckue W XUMHUYECKHE CBOWCTBA, *monydeHue.* *[loHsTne 0 MHHEpaIbHBIX
ynoopenusix: HUTpathl U ¢Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOias
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BajleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacripocTpanenue yriieposia B mpupo/ie, XapaKTepHbIE CTETIEHN OKUCIICHHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJEWUCTBHE C  METaJllaMH,
HEMeTalaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KHUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepona B npupozge. OKCuabl yriepoaa, ux (Gu3nuecKue U XUMUYECKHEe
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Jkojoruueckue MpoOJIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona(lV); rumoresa
100aJbHOI0 TMOTEIUICHUSI KIMMaTta; MapHUKOBBIA 3G dekT.* YronpHas kucioTa U e€
CoJIu, MX (U3MYECKHEe W XHMHUYECKHE CBOWCTBA, *MOJy4eHUE M IpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Vcmosnb3oBaHue KapOOHATOB B OBITY,
MEIULUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOwme npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX
COEIMHEHUN yriiepoja (Ha MpuUMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*Nx coctaB um xumuueckoe crpoeHue. Knaccudukanus OpraHM4ecKHX BeIecTB.*
[TonsTe 0 OMOJOrMUYECKH Ba)KHBIX BEIECTBAaX: JKUpax, OeNKax, yrieBoJax — M HUX
POJIM B KM3HU uesoBeKa. *MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aMMOJICUCTBHSl C MeETaJJlaMd M HEMEeTaulaMH), *royiydeHue* U NpUMEHEHUE.
*CoenuHenus kpemHus B npupoje. OOmue npeacrapienus 00 okcuae kpemHusi(IV) u
KpeMHHEeBOU kucinoTe. CUIMKaThl, PU3NYecKue 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
MpUMEHEHUEe B  OBITYy, TMPOMBILJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON W [p.). BaxkHeline cTpoUTENbHbIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, OETOH, Kele300eToH. [IpobaeMbl 6€301acHOT0 MUCIOIb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCIEPUMEHT: H3yuyeHHEe OO0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBHI, MPOBEJCHUE KAUYECTBEHHBIX PEAaKLIHUU Ha XJIOPUI-HOHBI U
HAOJIIOJICHUE TPU3HAKOB HX TMPOTEKAHUS; OMBITHI, OTpa)xkaroue (U3NYecKue u
XUMHUYECKHE CBOWCTBA TaJOr€HOB M HMX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHANIOB); O3HAaKOMJIEHHME C oOpa3lamMu  XJOpHUJIOB  (TaJIOT€HUIOB);
O3HAKOMJIEHHE C OoOpa3laMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO MCMOJb30BaHUE
BUJICOMATEPHUAJIOB); HaAOIIOJICHUE TMpoliecca OOYIJIMBaHUS caxapa IMOJ JACHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3yUEeHUE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEPHOM KUCIIOTHI, TPOBEACHUE KAUeCTBEHHOM peakluu Ha Cyab(aT-uoH U HaOII0AeHUE
npu3HaKa e€ MpoTeKaHUs; O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBaMH a30Ta, pocdopa
U UX COEIMHEHUI (BO3MOXKHO MCIOJIb30BAHHUE BHIEOMAaTepUasoB), 00pa3liaMu a30THBIX
U (hochopHBIX yAOOpEHHUIT; MOTyYeHNE aMMHUaKa U U3yYEeHUE €ro CBOMCTB; MMPOBEICHUE
KaueCTBEHHBIX PEakKIil Ha MOH aMMOHHMS U GocaT-uOH U W3yYeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEAbIO
(BO3MOXHO HCIIOJIB30BAHUE BUACOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUIMYECKUX
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pemérok anMasa, rpaduTa; O3HAKOMJICHHE C IMPOLECCOM aJIcopOunu pacTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YyIJIEM M YCTPOHCTBOM MPOTHUBOTa3a; IMOJIydYCHHE
YIJIEKHCIIOTO Ta3a U U3YYEHHE €r0 CBOWCTB; MPOBEACHUE KAUYECTBEHHBIX PEaKIUN Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKAaTHOM MPOMBIIIEHHOCTH; PelIeHNe IKCIEPUMEHTAIBHBIX 33aa4 110
Teme «BakHelre HeMeTalluIbl U UX COSTMHEHUS.

Meramibl 1 UX COETUHECHUS

OOmras xapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAUIOB HA OCHOBAHUU
UX noyoxkeHuss B llepuoanyeckord — cUCTEME  XMMHUYECKUX  DJIEMEHTOB
. 1. MenneneeBa u ctpoeHusa atoMoB. CTpoeHrue MeTamuioB. Mertajuimyeckas CBsI3b U
METAJUIMYECKAST KPUCTAUINYECKAS] PEIIETKA. DJIEKTPOXUMUYECKAN DA HAINPSKEHUN
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCIIOPOJIOM, BOAOM, KuciaoTamu). *O01mue cnocoOsl mosydeHus: Mmeramio. [lonsTue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHNI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[Ilenounsle Merayuibl: mnojoxkeHue B l[leppoanmyeckon cucremMe XUMHYECKUX
anemeHnToB JI. . MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
dusznueckre W XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIBI U
TUAPOKCUBI HATpUS U Kanud. [[puMeHeHre MEeI0UYHbIX METAJIOB U UX COCTUHEHUIA.

[[lenoyno3emenbHbIE METaJJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepnoanueckoii cucreme xumnueckux anemeHToB J[. M. MenneneeBa; crpoeHue ux
aTOMOB; HaxoOXJeHue B mnpupoae. Pusznueckne M XUMHUYECKHE CBOWCTBA MarHus W
Kayblus. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJBI U CIIOCOOBI €€ yCTpaHEeHUs . ™

AnmoMuHu: TIonoxkeHue B llepmogmueckod cHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroma; HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckor CHCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOGHME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKUE CBOMCTBA JKelie3a (B3auMOAECHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupnpl, ruapokcuasl u conu xene3a(ll) wm kemesza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMu METa/IOB U CILJIABOB,
X (pU3NUEeCKUMH CBOMCTBAMU; U3YUYEHUE PE3YJILTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOACHCTBUSI OKCHUJIA Kb U
HaTpus C BOJOM (BO3MOXXHO MCIIOJIb30BAaHUE BHUIEOMATEPUAIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kejie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublius, amtoMuHusi, uuHka, xenesza(ll) m xeneza(lll), menu(Il));
HaOJIIOZICHUE U OMHMCAHKE MPOIIECCOB OKPAIIMBAHMS TJIAMEHN MOHAMH HATpPHS, KA U
KaJblns (BO3MOXKHO HCIIOJB30BAHHUE BHICOMATEPHAIIOB); UCCIIENOBaHNE aM(DOTEPHBIX
CBOWCTB T'MJPOKCH]Ia ATFOMUHUS U TUAPOKCUAA IUHKA; PEIICHUE IKCIEPUMEHTAIBHBIX
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3a71a4 o tTeme «Baxkaenme MeTaJuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM dYesloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momomp 0OpU  XUMHYECKHX OXKOTax
1 OoTpaBiieHUsAX. OCHOBBI SKOJIOTMUYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHieHTpanus BemectB — [1JIK). Ponb xuMuu B peliieHHH 3K0JI0rHYeCKUX npooiem.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIN Tra3, HEPTH),
MPOJIYKTHI UX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepUaoB (CTEKIO, CIUIABBI
METaJUIOB, MTOJIMMEPHBIE MaTEpUaIIbl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMA,
TaK U TOHSATUMN, SIBJISIONIUXCS CUCTEMHBIMHU JIJISi OTJCJBbHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KJIacCu(UKaIus, NEPUOINIHOCTD, HAOTIOICHUE, DKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JACKTPUICCKUN 3apsl, MPOBOIHUKHU, TOTYIPOBOIHUKH,
IVDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTA/NIMYECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEJTUYHMHBI, CAUHUIIBI H3MEPEHMs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: dotocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPATbHBIC
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOTTUBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«XUMHs» JOJDKHBI COBHAAaTh ¢ pesyiapTaTamu PenepasibHON pabouell mporpaMMsl
OCHOBHOT0 00111€T0 00pa3zoBanusi. Hanbosee 3HaUMMbIMU SBIISIFOTCS:

JIMYHOCTHBLIE PE3YJIbTATDI:

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOGHHS MNPOrpaMMbl  OCHOBHOTO  OOIIETo

00pa3oBaHUs [OCTUTAIOTCA B XOA€ OOydYeHHS XUMHH B €IHHCTBE Y4eOHOH U
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BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMU TIOBEJIEHUS U CIOCOOCTBYIOT —Ipolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIINXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4yHOMY HaCIEeWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HayKu B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEePEIOBbIX JIOCTIDKCHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOMW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 00ILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIE3HOM, y4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U JIPYTHMX BHUAAX JESATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESITENIbHOCTU MPHU BBINOJIHEHUU y4EOHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XHUMHYECKHUX OJKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHs K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpOLECCE
ATOM y4eOHOW JEesTEeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE U TMOCTYIKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABIISIOIIUX OCHOBY
JUTSl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBlIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJBI, B3aAUMOCBA35AX YEJIOBEKA C MPUPOJHOMN Cpesoil, O
pOJIM XUMUU B NTO3HAHUU ITUX 3aKOHOMEPHOCTE;

MO3HABATENbHBIX MOTHBOB, HAMNPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUHN MO
XUMUU, HEOOXOUMBIX ISl O0BSICHEHUST HAOTI0aEMBIX TIPOIIECCOB U SBJICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSATEILHON PabOThI ¢ Y4COHBIMU TEKCTAMHU, CIIPABOYHOMN JTUTEPATYPO,
JTOCTYITHBIMH TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEepeca K OOYUYeHHMI0O U TO3HAHWIO, JIFOOO3HATEIBHOCTU, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00yUYEeHUS B JaJIbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 37J0pPOBBII 00pa3 »KU3HHU, OCO3HAHUS MOCIEACTBUN U HEMPUATHUS BPEIHBIX
npuBbIYEK (YMOTpeOJeHUSI alKOrojisi, HApKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH
cOOMIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peaTbHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUS:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBO)KEHUE K TPYyIy U pe3yibTaTaM TPYAOBOHM NEATEIbHOCTH, B TOM YMCIIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUM MPOJOJDKEHUS] O00pa30BaHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCIEUIHOU
npo(eCCUOHATIBHON NI€ATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJarTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHHSI K IMPUPOAE KaK MCTOUYHUKY >KH3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHHUs, IOHUMAaHHUSI [IEHHOCTH 3J0POBOT0 U 0€30M1acCHOIO
oOpa3za >KM3HU, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUSl LIEHHOCTU COOJIIOACHUS MpaBUil 0€30MacHOTO
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYaLUX, YITPOKAIOLIIUX 310POBbIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHATh 3HAHMS, MNOJydYyaeMble NpPU HM3YyYEHUH XUMHH, IS
peuIeHus 3a/1a4, CBSA3aHHBIX C OKPYXKaroLeld MPUPOJHOM CPEloy, NOBBIIMICHHUS YPOBHS
HKOJIOTMYECKON KYJIbTYphl, OCO3HaHUS TJO00AJIbHOIO XapakTepa HKOJIOTHMYECKUX
npo0JieM U MyTel UX peleHHs OCPEICTBOM METOI0B XUMUH;

HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B I03HABATEIBHOM,
KOMMYHUKATHBHOW U COLIUAIBHON ITPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS 00pa30BaTEIbHONW TMPOTPAMMBI IO
XVUMHH OTPaKAIOT OBJIQJICHHE YHUBEPCAIBHBIMH TTO3HABATEIILHBIMU JICHCTBUSAMH, B TOM
qHUCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYIIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNIO XMMHUYECKUX BEIICCTB O 33 IaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHYCCKUX OTIEepaIii;

CTPOUTh  JIOTHYECKOE  CYXKICHUE TIOCNIe  TPEABAPHUTEIILHOTO  aHaju3a,
BKJIFOYAFOIICE YCTAHOBJICHUE MPUYNHHO-CIICJICTBEHHBIX CBSI3EH

co31aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIH U CXEMBI
JUTS PEIICHUsT y4eOHBIX U TTO3HABATEIIBHBIX 33J1a4 ¢ MTOMOIIBIO TIe1arora;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE XHMHYECKMX TIPOIECCOB U  HX
MOCJIC/ICTBUSI,;

2) 0a30BbI€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C TIOMOIIIBIO ITearora MPOBOJANTh XUMUYECCKHI OIBIT, HECIIOKHBIN IKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3eH
U 3aBUCUMOCTEH 0OBEKTOB MEXIY COOO;

C TIOMOINBIO TeIarora WM CaMOCTOSTENbHO (OpMyIUpoBaTh 0000IIEHUS U
BBIBO/JIBI 10 PE3yJIbTaTaM MPOBEJICHHOTO HAOIIOICHUS, OMBITA;

3) pabota ¢ unpopMaIuei:

BBISIBJISITh JAePUIUTHE MHPOPMAIUK, NAaHHBIX, HEOOXOIAMMBIX MJIsi PEIICHUs
MIOCTaBIICHHON 3a1a4H;
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nmpeo0pa3oBeIBaTh WHGOPMAITUIO U3 OJHOTO BHIA B APYroi (TabIUIly B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
NPeaIoKeHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBATh YUEOHOE B3aMMOJEUCTBUE B TpymIe (ONpeaesTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThl C MCHOJIb30BAHUEM HJUIFOCTPATUBHBIX MAaTEPUANIOB JUIsl BBICTYIUIEHUS IIEpeN
ayJIUTOPHUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIE: HaXOIWUTh oOLIee
pelieHre M paspemarb KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS IO3MLMN M yyeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIIATH TOTOBHOCTD K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M NTO3HABATENLHOM IESTEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PE3yJbTara, ONPEICIATh
CIoCcOOBI IEUCTBUI B paMKaxX MPEJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATh
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOILICHCS CUTYAIUEH;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUU U IIpeUIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpeNessTh IMO3UTUBHBIE W3MEHEHHUS M HampaBlieHUs, Tpedyrolue
JanbHeHIel paboTsl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEAMETHBIE PE3VYJIBTATBI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKaHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepaiibHON pabodeid MporpamMMoON, BBIICISIOT: HAYYHBIC
3HAHWUS, YMEHHS W CIOCOOBI JCHCTBUH, crneruduyueckne s y4eOHOro mpeamera
«XuMus», BUABI ACATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHWS, €0 MHTEPIPETAIIHH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUsX:

NPEACTABICHUE O 3aKOHOMEPHOCTSX U TIO3HABAEMOCTH SBJICHUI MPUPOJIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKuM Kak o0JacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl M HPAKTUUYECKOM
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NESTETLHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJI IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUTSL COCTaBlIeHUs (POPMYJI HEOPTAHUUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYEOHBIX JEUCTBHI); BIIAJICHUE OCHOBAMH XUMHUYECKOU
HomeHknaTypsl (IUPAC u TpuBHanbHON) M yMEHHUE HMCIOJIB30BaTh €€ IS pElICHUs
y4ueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
Ui OOBSICHEHMS] CTPOEHUS AaTOMOB U MOJIEKYJ IO ajrOpuTMy C OMNOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHUE C MTOMOIIBIO YUUTEIS
NPUMEHATh CUCTEMY XUMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EN MEXKIY
W3Y4YCHHBIM MaTEpUAIOM W TPU TOJYYEHWH HOBBIX 3HAHHWM, a TAKXKE B MPOIECCE
BBINIOJTHEHUSI Y4Ye€OHBIX 3aJaHUi U nOpu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(pOpMaIH, KOTOpasi BKIIIOYAET:

BAKHEUILINE XUMHUYECKUE IIOHATUSA: XUMHUYECKUM DJJIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IIPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAS W HEOAHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHasi W MOJIEKYJISIpHAs Macchl, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBI 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpeIHss),
XMMHUYECKasi peaklus, pPEakUuh COCAMHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMeIIeHUs], peaKIuu 00MeHa, TeTIoBON 3 (EeKT peakiuu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO AJIEMEHTA B COCAMHEHHH, MAacCOBasd
JIOJIS1 M TIPOLIEHTHAsI KOHLIEHTPAIKs BELIECTBA B paCTBOPE, SAPO ATOMA, DJICKTPUUECKUN
CJIOM atoma, aTOMHas OpOWTallb, paAuyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKasi CBA3b, IECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKasl pelieTka (aToMHas,
HMOHHAsI, MeTaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEaKklUh HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBIICHUE, DJIEKTPOJIU3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MPeaeTbHO
nonyctumas koHueHntpauus (I1J1K), koppo3ust MeTannos, CrjiaBbl;

OCHOBOIIOJIArarolIMe 3aKOHbl XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH /I. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUM XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHSs, TEOPHUS DICKTPOJIUTHUYECKON
JIWCCOLIMALNM, a TAaK)KE MPEACTABJICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJIaX HUCCIEAOBAHUS BEUIECTB U WM3YyUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aromMa, DdJIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3JIeMeHTOB B [lepuoauyeckoid cucreme (B MajibIX MEPHUOJAX U TIIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHUS
aneMeHTa B llepuoanyueckor CHCTEME C YMCIOBBIMH XAPAKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij snpa, 00IIee YuCio AJIEKTPOHOB),
pacnpeneneHueM 3JEKTPOHOB M0 3HEPIETUYECKHM YPOBHSAM aTOMOB IMEPBBIX TPEX
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MEPUOJIOB, KaIusl U KaJbIUs; KIACCU(DUIIMPOBATH XMMHUYECKHE DJIEMEHTHI C OMOPON Ha
onpeneneHus: Gu3nUecKoro cMpicia MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHUIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBA
U XMUMHYECKHE PEaKIMU C OMOpPOM Ha CXEMbI; ONPEACNSITh BAJICHTHOCTh W CTENEHBb
OKHUCJICHUS] XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALITUYECKOM
CTPYKTYpPBI B CO€JIMHEHUSX, 3apsi/l HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHUM), OKUCIUTEIb W BOCCTAHOBUTEIh [0 aJITOPUTMY YYEOHBIX
JNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, TrpaduT, anmas, KpeMHHUH, a30T,
docdhop, cepa, XJOp, HATpUM, KajiMil, MarHU¥, KajbIUi, AJTIOMUHHUH, KEJI€30) U
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BO/A, aMMHUAK, XJIOPOBOAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUILI MeTauioB I - I[TA rpynm, amomunus, menu (I1),
nuHka, xene3a (II u II1), okcunsr yrnepoaa (I u 1V), kpemuus (1V), azota u dhochopa
(I u V), ceppt (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C OMOPO Ha IJIaH U KIFOUEBbIE
CJIOBa; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUA TOCIE MPEABAPUTEIHHOIO aHaIM3a IMOJ PYKOBOJCTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
NPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCJIOBHSIX, BIMSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPEy;

YMEHUE COCTABJIATH MO 00paslly, CXeMe, alropuTMy Y4YeOHBIX JIEWCTBHIA
MOJICKYJIIPHBIC ¥ HOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIC PEaKIIMi HOHHOTO 0OMEHa
U OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINN), WLTIOCTPUPYIOMINX XUMHUYCCKUC
CBOWCTBA W3YYCHHBIX KJIAcCOB /Tpynn HEOPraHMYECKHMX BEIIECTB, a TaKXkKe
MTOATBEP)KIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTa B COEIMHEHUH, MAacCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro Maccy, 0ObEM ra3oB C ONOpPOH Ha
oOmue hopMyJIbl; yMEHHE MTPOBOIUTH PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJTYKTOB PEAKITUH C
OTIOpOi Ha 00paszel], aNropUT™M yueOHBIX JEHCTBUM;

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAYYHOTO MO3HaHMs (HaOJt0IeHne, U3MEPEHHE,
OKCIIEPUMEHT, MOJCIMPOBAHUE) TPH HM3YyUYCHUH BEIICCTB M XMUMHYCCKUX SIBJICHUH C
OMOpOM Ha adropuT™M Y4eOHbIX NEWUCTBHM; yMeHUe chHOpMYIUpOBaTh MNpPoOJieMy H
NPEIOKUTh TYTH €€ PEIICHHs C MOMOINBI0 TIefarora; 3HaHHWE OCHOB Oe30mMmacHOi
paboThl C XWMHWYECKHMMH BEIICCTBAMH, XHMHYECKOW IIOCYJIOH M JIabopaTOPHBIM
000opy10BaHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBIICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOICTBOM YUYUTENS C OOCYXKIEHUEM IIIaHa
pabOTHI WJIA COCTaBICHUEM TaOJIUIIBI:

U3y4eHUE U ONMCaHue (PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (U3HMUECKUMHU M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITUi;
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U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTydeHUE KUCIOPO/ia ¥ U3YUCHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PAcCTBOPOB C OMNPEICICHHON MaccoBOH 0yl pacTBOPEHHOTO
BEIICCTBA,

WCCJICIOBAHNE M ONHCAaHUE CBOWCTB HEOPTaHWYECKUX BEIIECTB PAa3THMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
OTIpeIeICHHS XapaKTepa CPeIbl B PACTBOPaX KUCIIOT U IICIIOYCH;

WU3YYCHUE B3aMMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJlJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMHU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHUYECKUX COCTUHEHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3alad 10 TeMe  «DJIeKTPOJIUTHICCKAs
JTUCCOLIHALIHS,;

pEIIeHNE DKCIIePUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHelmme HeMeTalIsl U uX
COCTMHCHHUS;

pEIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmume MeTamisl U uX
COCTMHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, HILTIOCTPUPYIOIINE TTPU3HAKHN MTPOTCKAHUS PEaKIIHA
HOHHOTO 00OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHusi, KaJbIus, alFOMHUHUA, kene3a (2+) u
xenesa (3+), menu (2+), HUHKa;

YMEHHE TMPEACTABIATh PE3yJbTaThl AKCIIEPUMEHTa B (QOpPME  BBIBOJIOB,
J0Ka3aTeNIbCTB, TPA(UKOB U TAOJIHI] U BBISBIISITH SMITMPUYESCKHE 3aKOHOMEPHOCTH;

BJIAJICHUE TPaBWJIaMU O€30MaCHOTO OOpAIeHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEIHCBHON JKM3HU, a TaKKe MpPaBWJIAMH ITOBCJACHUS B IEIAX COCpPEKCHUS
3I0POBBbSI M OKPYXKAIOIIEH TPHPOAHOW Cpenbl; TMOHWMaHHWE Bpeaa (OMacHOCTH)
BO3JICHCTBHSI Ha >XUBBIC OPraHW3MbI OIPEACIICHHBIX BEIISCTB, a TaKXKE CIOCOOOB
YMCHBIIICHUSI W TIPEIOTBPAIICHUS WX BPEIHOTO BO3JCUCTBHS; NMOHUMaHWUE 3HAYCHUS
KHUPOB, OCITKOB, YTJIEBOAOB ISl OpTaHU3Ma YETIOBEKA;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPaBUJILHO WCIOJIB30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEPAJIbHBIC YIAOOPECHHS, METaUIbl M CIUIaBBI, MPOAYKTHI MEPEpaOOTKH HPHUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJisfA, MPUPOTHOTO Ta3za, HePTH) B OBITY, CEIHCKOM
XO35HUCTBE, Ha TMPOU3BOJCTBE;, YyMEHUE MPUBOAUTH TMPUMEPHI  MPABUIBLHOTO
MCIIOJTh30BAHUS N3YYEHHBIX BEIIECTB U MaTEPUAIOB;
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YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKUMU
ABJICHUSIMU M TPOLIECCaMHU, NPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBSCHATH
OPUYUHBI MHOTOOOpPA3usl BELIECTB, YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX IPEIMETOB C MOMOIIBIO NIEAArora;

npeJcTaBlIeHUEe O cdepax NpoPEecCHOHATBHON JAESITENbHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha JOCTHKEHUSAX
XUMHUYECKOM HAyK{; HaJUM4uMe OmnblTa paboOThl C pPA3NUYHBIMU HMCTOYHHUKAMMU
uH(pOpMallMK MO0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl HA aIrOPUTM: YMEHUE OOBEKTUBHO OIICHUBATH
MH(GOPMAILIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM TPUMEHEHUH.

TpeGoBaHusT K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TIpeaMeTa
«Xumus», pacrpeesieHHbIe 10 rojlaM 00y4YeHus

Pesynbrarel mo romam GopMyNIHpYIOTCS IO MNPUHLMILY J00ABIEHHUS HOBBIX
pEe3ynbTaToOB OT IroJa K rojy, YK€ Ha3BaHHbIE B NPEIABIAYIIMX roAax MO3UIUH, KAK
[IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTBIBAIOTCS (PE3yJIBTAThl OYEPETHOTO ToAa
10 YMOJIYAHUIO BKJIIOYAOT PE3YNbTATHI IPEABIAYIIUX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIIOHSATHW: aToOM, MOJIEKyJa,
XUMHUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJCHTHOCThb, OTHOCHUTEIbHAS aTOMHAs WM MOJICKYJIApHAs Macca,
KOJIMUYECTBO BEIIECTBA, MOJIb, MOJISIpHASI MAacCa, MAaCCOBasl I0JIsI XUMUYECKOTO dJIEMEHTA
B COCAMHEHWHU, MOJIAPHBIA OO0BEM, OKCHUJI, KHCIIOTa, OCHOBaHHUE, COJIb,
*3IEKTPOOTPUIIATEITHLHOCTD ™, CTENEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
Kiaccu(uKaIus peakiuii: Peakiuu COCAUHEHUS, PEAKIMU Pa3NIOKECHHs, PEaKIuu
3aMEIICHHs], PeaKIui 00OMeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKIIUM; *TerioBol ddekT
peakimu™; aIpo aroma, dJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasl CBA3b, MOJSIPHAS] U HEMOJspHasi KOBAJICHTHAsI CBsI3b, HOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJIA BelIecTBa (MPOIEHTHAS KOHIICHTpAIus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX TMOHATHHA (cM. 1. 1) m
MPUMEHSTD 3TH IIOHATHS IPU OTMMCAHUH BEIIECTB M MX MTPEBPAIICHHIA;,

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY JIJII COCTaBJICHHS (DOPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUH XUMHUECKUX PEaKIIMK, 3JICKTPOHHOTO OanaHca;

OTIPEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHECHHSIX C OTMOPON HAa OMpPENeSieHUs, B TOM
YHUCJI€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmnHEeHW 1O (opMysaM; BHUJ XUMHYECKOW CBS3U (KOBAJICHTHAs W WOHHAs) B
HEOPTaHWYECKUX COCTUHCHUSIX;

UMETh TPEACTABICHHE O CHUCTEME XHUMHUYECKUX 3HAHUN, YMETh C TOMOIIBIO
VUHUTENS MPUMEHSITh CUCTEMY XMMHYECKUX 3HAHWW, JUISl YCTAHOBIICHUS B3aWMOCBSI3U
MEX]Ty M3y4YE€HHBIM MaTEepPHAIIOM U NP TOTYyYESHUN HOBBIX 3HAHMI, a TAaKXKe MPU padoTe
C WCTOYHMKAMH XuUMUYeckoil uHpopmamuu. OpHEHTHPOBATHCSA B TMOHATHSAX U
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OTIepUPOBATH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHNN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil Ha aNrOpUTM Y4eOHBIX JNEHCTBUN H3yUYECHHbIC
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuii 3axon [.W.
MenneneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
Tteopusi. COOTHOCUTH 00O3HAUYEHHS, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ 4YHMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIPEACIICHUE UX 10 3JEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTBl; HEOPTaHWYECKHE  BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TEII0BOMY 3(P(EKTy, 10 U3MEHEHUIO CTENEHU OKHCIICHUS XUMHYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUI C OMOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOECHUS;
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUAX IMOCIE
IPEIBAPUTETHLHOTO OOCYKJICHHUS C T1€1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa Mo (opMysie COETUHEHHs; MaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHUIO XMUMHUYECKOW PEAKIMH C
OTIOPOM Ha aJTrOpUTM;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICTUTEILHON NIEITEIbHOCTH — aHaIu3 MU
CHUHTE3, CpaBHEHHUE, O0000IIeHUe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJICACTBEHHBIX CBSA3EH — JJIi M3Y4YEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peaKklMii; eCTEeCTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HAONIOJCHHE, H3MEpPEHHE,
MOJICTUPOBAHUE, HKCIEPUMEHT *(pealibHbIA M MBICICHHBIN)* TOA PYKOBOJCTBOM
neaarora,

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opy0oBaHMEM, a TaK)Ke MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB MO TIOTYUYCHUIO U
coOUpaHui0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TPOBOJIUTh XUMHUECKHE DKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TOMOIIbIO WHIMKATOPOB (JaKMycC, (eHoN(TalenH, METUJIOpaHX U JAp.),
MOATBEPKAAIONINX KAYeCTBEHHBIM COCTaB HEOPTAaHMYECKUX BEIIECTB (Ka4eCTBEHHBIC
pEeaKlMK Ha UOHBI) MO PYKOBOACTBOM I1€/1arora.

9 KIIACC

PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHATHHA: XMUMHYECKUN DSJIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTENICHh OKHCICHHS, XUMUYECKas pPeaKIius,
XUMUYECKasi CBS3b, *TEIIOBOM A((PEeKT peakinu, MOJb™, MOJISIPHBIA 00BEM, pacTBOD;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTHYCCKAS TUCCOIUAINS, PEaKIIMd HOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIe
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHUE W BOCCTAHOBJICHUE, aJUIOTPOINHUs, aM(OTEPHOCTb, XUMHUYECKAsl CBA3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKas pemeéTka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOW peakIuu™, TMpeaeabHO JO0MyCcTHUMas
koHueHTpanus (ITJ1K) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. 1. 1) u
MPUMEHSTH 3TU MOHSTHS P ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlieHUs] (GOpMyYJT BEIIECTB M YPaBHEHHH XMMHUYECKHUX PEaKIIMid, 3alKCH JaHHBIX
ycioBuid 3aga4d. Mcnonbs3oBatk 0003HaueHus:, uMmeronecs: B [lepuonnueckoi cucreme
1 TabJuIle PAacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE ISl BBITIOJTHEHUS
3alaHUM.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEIMHEHMI C ONOPOM Ha OIpEIENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbl XUMUYECKOW CBA3M (KOBaJE€HTHAs, MOHHAs, METAJNINYEeCKasi) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA O XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BeliecTBa’™;

packpeiBath  cmbicn  I[lepumoamueckoro 3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHUCHhIBATh U XapaKTEPU30BaTh* TaOIUYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKUMX HJIEMEHTOB: Pa3iN4aTh MOHITHUS
«rnaBHas noarpynmna (A-rpynma)y u «mnobouHas noarpymnmna (b-rpymnma)», manbie u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
TabJMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee Yo AIEKTPOHOB U paclpeieSieHue UX MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpeAeiiax MajblX NEPUOJOB M TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMHUYECKUE peaKIUU (10 YKCIy W COCTAaBY YYACTBYIOIIMX B PEAKIMM BELIECTB, I10
TEIUIOBOMY 3P (EKTy, 0 U3MEHEHHUIO CTETICHEW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN C OTIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TOJIHBIE M COKpAILIEHHBIE YpPaBHEHHUS pPeakUuid MOHHOrO OOMEHa; YpaBHEHHS
peaKLMii, HOATBEPHKAAOIINX CYIECTBOBAHUE T€HETHUYECKON CBSA3M MEXy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILLIHOCTh OKHUCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKiuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
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BO3MOYKHOCTH TIPOTEKAHHMS XHMHUYECKHX TMPEBpAIICHU TIOCIe MPEeABaApUTEILHOTO
0OCYXKIEHHS C TearoroMm;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJI0 XHMHYECKOIO 3JIeMEHTa Mo (hopMyse COCTUHEHHS; MacCOBYIO JIOJIO
BEIIECTBA B PACTBOpE; MPOBOJIUTH PAcUETHl MO YpPaBHEHUIO XUMHYECKOW pEaKIuu ¢
OTIOPO¥ Ha alTOPHUTM;

CIIEJIOBaTh TPaBHWJIaM IIOJI30BAHHUS XHMHUYECKON MOCYAOH M JIabopaTOPHBIM
o0Opy/nOBaHUEM, a TakXKe IMpaBWIaM OOpaIEHHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB I10 TTOJYYCHUIO U
coOupaHuto ra3000pa3HBIX BEMICCTB (AMMHAKa U YTIACKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIIMM, TOATBEPKIAIONINE KadeCTBEHHBIH COCTaB Pa3IMYHBIX
BCIIIECTB: PACIO3HABAaTh OMNBITHBIM MyTEM XJIOPUA- OpOMHI-, HOIWI-, KapOoHAaT-,
docdar-, cunmmkar-, Ccyabdar-, TUAPOKCHUA-HOHBI, KATHOHBI aAMMOHHS W WOHBI
U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pACTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEpPAlMd MBICTUTEIBHONU JIEATEIbHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, O0O000IIeHHe, CHCTEMAaTU3allhi0, BBISBICHHE  MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIS1 WM3YYECHMsI CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIU;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHUE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TeMbI y4EOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM IICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoMm denepanbHoll pabodeil mporpaMmsl
yuyeOHOro mnpeamera «XHUMHS» OCHOBHOM 0Opa3oBaTelbHOM IporpaMmbl OCHOBHOTO o0miero oOpasoBaHusa. I[lpu sTom
Opranu3zanus BlpaBe camMa BHOCUTh U3MEHEHHs B COJAEpPKAaHUE M paclipe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IJIaHMpOBaHMs i oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHHE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOX — B OTACIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMs

8 KJIACC
(2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)
MpumepHble TeMbl, OCHOBHOE cofepiKaHue OcHOBHble BUAblI AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuarowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMUMOE Ha UX U3yuyeHue

Pa3nen 1.IlepBonavanbuble XumMuyeckue noHsstusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuU.* Posib XMMUHU B )KU3HU YesIoBeKa. XUMUS B
cucteMe HayK. MeTo/ibl MO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060py/IO0BaHHUE.

2. Pazsim4yHble BUAbI XUMUYECKON MOCYAbI.

3. O6pa3sibl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPAaKTU4YeCKHE PAGOThI

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBusia 6e30macHOM paboThl B XUMUUY€ECKOM 1abopaTOPHH.
Ne 2. OumncTKa 3arpsAsHEHHOM NOBapPEHHOW CONn
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaThb poJib XUMUHU B IPUPO/E U XKU3HU YesI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsnuaTh Ppu3nUecKkre U XUMUYECKUE SIBJIEHUs C ONIOPOH Ha ONpe/ieseHHUs.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKIMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMHUYECKOH NMOCY10H U JJabopaTOPHbIM
060py/J0BaHUEM, A TAK)KE PABUJIAM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMU 110 BBIOJIHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTbH XUMUYECKHUH IKCIIEPUMEHT 110 U3YYEHHUI0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs CMecei
BelLleCTB I10/] PyKOBOACTBOM IeJarora ¢ 06cy»zieHueM Ij1laHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOZCTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHUKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XMuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

AToMBI 1 MoJIeKyJIbl. XUMHUY€eCKHe 3JIeMeHThl. 3HAaKHU (CHMBOJIBI)
XUMUYEeCKUX 3J1eMeHTOB. [IpocThle U C/10’KHble BellecTBa.
ATOMHO-MOJIEKY/IIpHOE YYeHUe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSHCTBA COCTaBa BellecTB.*
OTHOCHUTeJIbHAasA aTOMHasi Macca. OTHOCUTE/IbHAS MOJIEKYJISIPHAs
Macca. MaccoBasi 10/ XMMU4Y€CKOT0 3JIeMEeHTA B COeIMHEHHUU.
dusnueckre U XUMUYECKUE SIBJeHUs. XUMUUYeCcKasi peaKIiusl.
[Ipu3HaKK U yCIA0BUS MPOTEKAHUS XUMUYECKUX PeaKIUH.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMAYeCKUX peaklui (coefuHEHHs, pa3/I0XKeH s,
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. IOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
passioxenue ruapokcuaa meau(11), B3aumoseicTeue xesesa ¢
cepoii, B3anMo/ieHCTBHe KeJie3a ¢ pacTBopoM conu megu(1l)).
OnbIT, WJTIOCTPUPYIOLUHI 3aKOH COXpPaHEHHUS MacCChl.

Na6opaTopHblie 1 NpakTUYecKue PaboTbl

JlaGopaTopHbBI€e ONBITHI:

[TpuMepbl GU3NYECKUX sIBIEeHUH (I1aBJIeHHe BOCKA, TassHUe
JbJa).

[IprMepbl XUMUYECKUX sIBJIeHUH (IpoKaIuBaHNEe MeJHOM
IPOBOJIOKH, B3aUMO/ieiCTBHE MeJIa C KUCJIOTOM).

MoJe/i aTOMOB U MOJIEKYJT

MpakTnyeckan paboTa Ne3 Mpu3HAKM NPOTEKAHUA XMMUYECKUX
peaKkumi

BbiuncneHus

— OTHOCHUTEJIbHOM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MacCcOBOH J[0JTM XUMUYECKOT0 3JIeMeHTa 1o popmyJie
CcoeJMHEeHHH.

[IpMMeHATB ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATEJIbHOCTH (CpaBHEHUe, KIacCuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C OOpOoil Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH MOHATHS
MpY ONUCAHUU CBOMCTB BELECTB U UX PEBPAIeHUH C OOPOM Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTb C TOYKU
3PEHHs1 aTOMHO-MOJIEKYJIIPHOTO YYEHHS C ONIOPOK Ha ONpe/ie/IeHUS U CXEMBI.

OnpefensiTb NPU3HAKK XUMUYECKHUX PEAKLIHUH, YCI0BUS UX IPOTEKAHUS.

OO6BACHATD CYIIHOCTb GU3NYECKUX U XUMHUYECKUX IBJ€HUN C TOUYKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHHUsI C UCII0/Ib30BaHHEM BHU3yaJbHOH ONOPHL.

KnaccuduruyupoBaTh XMMHYeCcKHe peaKLUHU (110 YHC/IY U COCTABY pearupymolinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/isATh GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONpeJeIsiTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

PaccTaBiATb KO3GOHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

Crie0BaTh NpaBUJ/IaM [10JIb30BAHHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
06opyioBaHKEM, a TAKXKe NPaBUJIaM 06pallieHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKIMSMH 110 BBINOJHEHUIO J1a60PaTOPHBIX XMMUY€ECKUX OTBITOB MO/
KOHTPOJIEM TeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
UCCJIe/I0BATENbCKOM J1eATENIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHbOpMaIHIO0 U3 yiebHMKA U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Pa3peu 2. BaxxHelllne npeAcTaBuTe/ I Heopranuyeckux Beuects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *ayyI0oTponHas MoAuPUKaLUA KUCIopoa.*

HaxoxzeHue Kuca0poa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoH 3G EKT XUMHUYECKON pPEAKLUH, TIOHATHE O
TEePMOXMMHUYECKOM yPaBHEHHH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6bl ero NpefoTBpalleHus. Y cuieHHue NapHUKOBOT0
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbITHL, IeMOHCTPUPYIOLLHE YCI0BUSI BOSHUKHOBEHUS U
MpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJieHUe ¢ 06pasLaMu OKCHAOB.
[IpakTHyeckas pa6ora:

Ne 4. [TosriyyeHUe KUCA0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOM MacChl KUCJI0pPO/Ja U 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMUMHYECKOTO 3JIeMeHTa
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (OMHUCBIBATL)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3anuch
COCTaB BO3/lyXa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydeHus, NpuMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CyKJileHeM IIapaMeTpPOB CPAaBHEHMUS.

Co6upaTh NpUOOPHI /1A MOJTyYeHUs KUCI0po/a (BbITeCHEHHUEM BOABI U
BO3/yXa).

Pacro3HaBaTh ONBITHLIM MYTEM KHCJIOPO/ 110/, KOHTPOJIEM Ileiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELLECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUH C yyacTHEM KUCI0poJa.

O6BACHATDL CYLIHOCTDb 3KOJIOTHUYE€CKHUX npo6neM, CBA3AaHHBIX C 3arpA3HEHUEM
BO3/yXa.

CrnezfoBaTh IpaBu/IaM 6e30acHON paboThI B 1a60PaTOPHUH NPH UCIOJIb30BAaHUHU
XUMHYECKOU NMOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IpaBU/IaM 06palieHus C FOPIOYMMH BeIeCTBAMH B ObITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HA IPAKTHKE XUMHUYECKUEe 3KCIIEPpUMEHThI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110/
PYKOBOJCTBOM IeJarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHU BLINIOJHEHNH yUe6OHBIX 33/JaHUH U B ITpoLiecce
UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepXKaHusl, CIPAaBOYHbIE MaTepHallbl, pecypcbl UHTepHEeTa Moj
PYKOBOJCTBOM IeJiarora.

BoicTpauBaTh pa3BépHyThle NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN allnapaT Kypca XMMHA



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOIIEHMSA B XUMHUH
(44)

Bomopoa — asieMeHT M pocToe BelecTBo. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoayYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bogopoza.

BsauMoeiicTBre Bogopoa ¢ okcugom megu(11).

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOPHBIH OMBIT:

BsanMogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHue BOoLOpOAa, U3yYeHHEe ero CBONCTB.

Bbluncnenusa
— MOJIEKYJIIPHOU MacChl BEIeCTBA HA OCHOBAHUH aTOMHOMU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTso BemectBa. Mosib. MosisipHas Macca. 3akoH
ABorazpo. MosisipHbIll 06 €M ra3oB. PacuéTel M0 XUMUYECKUM
yPaBHEHHUSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'béMa, KOJIMYeCTBA BelllecTBa rasa o ero U3BeCTHOMY
KOJIMYECTBY BELECTBA UJIU 06 BEMY;

— 06'bEMOB ra3oB 110 YpaBHEHHIO peaKI[ii Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUH.

XapakTepH30BaTh (ONMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CrocoGblI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3alHCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOAOPOJA C
OTOpPOY Ha aJITOPUTM.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOPAaTOPUU NMPH HUCNIOJIb30BAHUU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUSA 10 KOHTPOJIEM Ilefilarora., a Takxe
npaBHJIaM O6GpallleHHs] C TOPIOYMMH BelleCTBaMHU B ObITY

[I1aHUpOBaTh M OCYIECTBJATh HAa NPAKTHKe XUMUYEeCKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHS, e/IaThb BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xZieHleM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymie.

[11aHUPOBATh U OCYILECTB/ATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTbh B COBMECTHOM paboTe B rpyImie

PackpbIBaTh CMbIC/ U3y4YaeMbIX TOHATUHA U NIPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIs1 PellleHUs] pacyéTHBIX 334 C IOMOLIbIO
nejarora.

BBIUHC/IATH MOJISIPHYIO Maccy BeILeCTB; KOJIMYECTBO BelLleCcTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHX PeaKIHH ¢ 0ITopoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYECTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WJIH NPOAYKTOB
peaKIuH.

BricTpanBaTh pa3BEépHYThIE NHCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha UH-
dopmaruio U3 yyeGHUKA U CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapar Kypca XMMHUHU C HOMOILbIO [Teiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(59)

Bo;[a, €e CoCTaB, CTpOeHHUue, MOJIEKYJIbI. dusnyecKue CBOMCTBA

BO/JBI. *AHaAJIU3 U CUHTE3 — MeTOoJbl U3y4Y€HHA COCTaBa BOLLbI.*

XuMHu4ecKre CBONCTBA BO/JbI

(pasJioxKeHMe, peaKL My C HATPUEM, OKCH/IOM KaJbLiUsl, OKCUJIOM

cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BeIlleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport

BO/ibI B IpUpo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OXpaHa
Y OYMCTKA NPUPOJHBIX BOJ.

JAemoHcTpauum

JJIeKTPOJIN3 BOAbI; CHHTE3 BOAbl; B3aUMO/leICTBHE BOABI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAHUE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BelleCTB € pa3JMYHON PaCTBOPUMOCTHIO.
HccnepoBanue pacTBOPOB KUCJIOT U Liesi04el ¢ TOMOLIbI0
WHAUKATOPOB.

Na6opatopHble U NpaKTMYeckne paborbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONpese/IEHHON MacCOBOM
JloJ1lell pacTBOPEHHOTO BellleCTBa.

BbluucneHnusn
— C KCIIOJIb30BaHMEM MOHATHUA «MaCcCOBasd J0Jis BEleCTBa B
pactBope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILeCTB U UX IpeBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUU C y4acCTHEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHU [10CJIe IpeBApUTEIbHOI0 CTPYKTYPpUPOBaHUA MaTepuraa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAKTHKE XUMHUYECKHUe SKCIIEPUMEHTDI,
MPOBOJUTH HAGJIIOI€eHUs, 1e/IaTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM IKCIePUMEHTA N10/] KOHTPOJIEM I1e/larora, ¢
UCIM0JIb30BaHUEM KJIHILE.

CiefoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOPAaTOPUU NMPH HUCNIOJIb30BAHUU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/lTb BBIYHCJIEHUA C IPDUMEHEHUEM IOHATUA «MAaCCOBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYEOHbIX 33JJaHUH U B IIpoliecce
UCCJIel0BATEIbCKOH J1eATeIbHOCTH Hay4YHO-TIONYJ/IAPHYIO IUTEPATYPY
XMUMHYECKOTO COZlep>KaHus, CIPaBOYHble MaTepHuaJibl, pecypcbl HHTepHeTa
10/] pyKOBO/CTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPABOYHbIX MaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHUH IOCJIe
Hpe/IBapUTENbHOTO CTPYKTYPUPOBaHUSA MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yriepoa Il n okempga asota ll, HomeHkaatypa. [loayyeHue*
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPHUMble OCHOBaHMs), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMHUYecKHe CBOKWCTBA (B3aUMOZeicTBYe C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*CrocoObl MoJIy4eHus1.* PsiJi akTHBHOCTY METAJLJIOB.

Couu (cpeziHMEe): HOMEHKJIATYPA, *Croco6bl motydyeHus *,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJIIlOMUHUSA. XUMHYeCcKHe
CBOWCTBA - B3aMMO/IeCTBHE C KUCIOTAMU U LeI09aMH.
PazsioxkeHue Npy HarpeBaHMH.

AeMmoHcTpauumn

06pa3ibl HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB.
B3saumogeiicTBre pacTBopa CEPHON KHUCJIOThI C OKCU0M
meau(11).

Peakuus HelTpasuzanuu.

BriTecHeHMe 0AHOTO MeTasljla PYTUM U3 PacTBOpa COJIU.

Na6opatopHbie U NpakTU4ecKne paboTbl

Jla6opaTOpHBIE OMNBITHI :

B3auMo/ielicTBUE KUCJIOT C MeTa/lJIaMH.

[TosryyeHMe HepaCTBOPUMBIX OCHOBaHHH.

B3auMo/ielicTBHE HEPACTBOPUMBIX OCHOBAaHUH C KMCJIOTaMH.
Pasnoxenue rugpokcuzga megu(11) npu HarpeBanum.
[IpakTHyeckas paboTa:

Ne 7. PellieHHe 3KCIlepMMEHTa/NbHbIX 33,4 110 TeMe «OCHOBHbIE
KJIaCChl HEOPTAaHNYECKUX COeJUHEHUH».

BbluncneHus
— 10 YPaBHEHHUAM XMMHUYECKUX peaKL[I/Iﬁ

OmnpeneneHre OCHOBHBIX KIaCCOB HEOPTaHUYECKHX COCIMHEHHH 10 ma0IoHy.
CocraBiieHHE CXeM CTPOEHHS OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIUHEHUH Ha
OCHOBE OIPEAEICHHS.

CocraBnenue GopMys OCHOBHBIX KIIAaCCOB HEOPIaHMUECKUX COCIMHEHUN 1 Ha3bIBaHHE
HX TI0 MEXIyHapOAHOH U TPUBHAIBEHOH HOMEHKJIAType C UCIIOIb30BaHHEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCMEam ¢ ONOPOH Ha
OIIpEe/IeNICHUS], CXEMBI M TaOJINITy paCTBOPUMOCTH.

CocraBiieHHE TaOIUIIbI TeHETHYECKUX PSIIOB U cXeMbl «I 'eHeTndeckas: B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHI» MOJ] pyKOBOJACTBOM Ielarora.
[Iporao3upoBaHue CBOMCTB BENIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3YYEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPHIM OHH OTHOCSITCS C UCTIOJIB30BaHUEM
cxeMsl «I eHeTH4ecKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COCIIMHEHU» 0] PyKOBOACTBOM Iearora.

CocTaBiieHHEe MOJIEKYJIIPHBIX YPaBHEHUH peakIyid, HINTIOCTPHPYIONINX XUMUYECKHE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOIYUeHls BEIIECTB N3YYECHHBIX KJIacCOB,
TpYII, a TAaKXKe NOATBEPKAAIOMINX TeHETUIECKYIO B3aUMOCBSI3b MEXTy HIMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBneHne MOJIEKYISIPHBIX YPaBHEHUH PeakIiid 0 CXeMaM C IpeABaAPUTEILHBIM
00CyXIeHHEM BBIOOPa PearupyromnX BeIeCTB.

Boruncnenue no ypaBHEeHUSIM XMMHUECKUX PEAKIMA KOIUYecTBa, 00bEMa, MacChl
BEIIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOIYKTOB PEAKIHH 110
ATOPHUTMY.

[InannpoBaHKe U OCYLIECTBICHUE HA IPAKTHKE XUMUYECKOTO SKCIIEPHMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJS.

®dopMynHrpoBaHHEe BBIBOJIOB IO pe3yIbTaTaM dKCIIEPUMEHTA C HCITOIB30BaHHEM
OTIOPHBIX CIIOB.

DopMyIHpOBaHKE C TOMOIIBIO MEIAT0Ta U BHIMOJIHEHHE TPaBII 0€30MacHON padoTH B
71ab0paTOPUH IPH MCIOIb30BAaHUN XHMHUYECKOU TIOCYABI U 000pyI0BaHUS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
HCCIIeIOBATENBCKOM JeATeIbHOCTH HAyYHO-TIOMY IAPHON JINTEpaTypbl XUMUIECKOTO
CoZiepKaHMs1, CIIPAaBOYHbIE MaTepuabl, pecypchl VIHTepHeTa, ocyliecTBIeHHE BRIOOpa
0] pyKOBOZACTBOM II€Jlarora.

BricTpanBanue pa3BEpHYTHIX MICEMEHHBIX H YCTHBIX OTBETOB € OMOPO Ha
HHPOPMAIIIO U3 YIeOHHUKA M CIIPABOYHBIX MAaTepHAaJIOB, TPaMOTHOE UCIIOIb30BAHNE
HM3Y4EHHOTO MOHATHWHOTO alapara Kypca XUMAH C UCTIOIb30BaHUEM IITIaHA,
OTIOPHBIX CIIOB, aITOPUTMA.

Paszpen 3. [lepuoauydeckuii 3akoH u [llepuoaudeckas cucreMa XMMHU4YeCcKUX 3jieMeHTOoB /I. U. MeHaeieeBa.
CtpoeHue aTOMOB. XUMHUYeCKas CBA3b. OKUC/IMTEbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 9)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

A. U. MeHpene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOEeHHE 3JIEKTPOHHBIX 000/109EK aTOMOB NEPBBIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruonyecKor cHCTeMbI

J. . MeHnesneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [I. U. MeHzeneeB — yuéHbIH, Nearor ¥ rpakJjaHuH.*

AemoHcTpauumn

KopoTkonepuoaHas v JJIMHHONIepUOUHAsA GOPMBI
[Teproanveckol cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HakKoMJIeHHEe C 06pa3llaMy METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
uiejao04ei
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PackpbIBaTb CMBICJ/ TEPHOUYECKOTO 3aKOHA 110/ pyKOBOACTBOM IeJarora.

[ToHuMaThb cylecTBOBaHHe TePUOAUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
3/1IeMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
coeJIMHEHUH OT MOJIOXKEHUS B IEPUOANYECKON CHCTeMe U CTPOeHUsI aToMa C
HCI0JIb30BaHUEM CXEM U TabJIuL.

YcTaHaB/IMBaTh CBSA3b MeX/y N10JI0XKEHHWEM 3/1eMeHTa B epUOANYeCcKON cucTeMe
Y CTPOEHHEeM ero aToMa (CoCTaB U 3apsj A/pa, o61lee YKCJI0 3J1eKTPOHOB U
pacinpejesieHHe UX N0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3supoBaTh XapaKTep U3MeHeHHs CBOMCTB 3/71EMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam Ilepuojuyeckoil cucTeMbl ¢ TOMOLLbIO [TeJjarora.
XapakTepu30BaTb XMMHUYECKHe 3/IeMEeHThbl IepBbIX TPEX IEePUOAOB, Kalus,
KaJIbLIUs N0 UX nosioxkeHuIo B [lepuoguyeckoit cucrteme [l. U. MenzeneeBa.

CrnesfoBaThb NpaBu/iaM 6e30nacHO paboThl B 1ab0OPaTOPUU NPH UCIOIb30BAaHUU
XMUMHYeCKOH MOCy/ibl U 060PyA0BaHHUSA 10/, KOHTPOJIEM IleZlarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha
uHbOpMaIHIO U3 yiebHHUKA U CIPABOYHbIX MaTEpPHAJIOB, TPAMOTHO
WCMO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN aNapaT Kypca XMMHUU 1ocjIe
CTPYKTYPHUPOBAHMSA MaTepHaJia C UCII0Jb30BaHHUEM KJIMLIE.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuasl ([leproanyeckyro
CUCTeMY XMMHUYeCcKUX 3J1eMeHTOB /. . MeHenieeBa, Tab 1M1y pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUN PAJ HallpsXKeHU
MeTaJJIoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH YYeOGHBIX 33/JaHUH U B poLiecce
HCC1ej0BaTeIbCKOM AeATeIbHOCTH Hay4YHO-NIONYJIIPHYIO JIUTEpPaTypy
XUMHY€ECKOTO COZiepKaHUs, CIPaBOYHbIe MaTepuaJbl, pecypcel UHTepHeTa nof,
PYKOBO/ZCTBOM Ilefiarora



Tema 9. Xumunueckas caasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KJIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTE/IbHO-BOCCTaHOBUTEIbHBIE peaknuu (OBP). [Ipoueccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PEaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

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

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 110/ pyKOBOACTBOM Iearora.

OnpefiessiTh BUJ, XUMHUYECKOH CBSI3U B CO€JMHEHUH C UCTIO/Ib30BAHUEM CXEM.

OnpeieIiTh CTeNeHb OKUCJIEHUS XMMUYECKOT0 3/1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMaA.

OmnpefensiTh 3J1EMEHT (BELLECTBO) — OKHUCJIUTEJb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHON PeaKIMy M0
aJITOPUTMY pa360pa OKUCIUTEIbHO-BOCCTAHOBUTE/IbHOU PeaKLHH.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie

CTPYKTYpUPOBAHUS MaTepHaJla, CpaBOYHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX aieMeHTOB /I. U. MeHzeieeBa, Tab/IULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMUYECKUH P/ HANPHXKeHUH

MeTaJlJIoB).

MpumepHble TeMbl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIE BUAbI A,EATENbHOCTU
obyuatowmxca

Paspes 1. BenjecTBo U XMMU4YeCcKue peakuyu (17 4)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. U. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U THUIIBI
KPHUCTA/VIMYECKUX PelIETOK. *3aBUCHMOCTb CBONUCTB BeI[eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproandeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauyeckoit cucteme /[l. U. MengeseeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3IMYHbIX KJ1acCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeaensiTb BUA XMMAYECKOM CBA3U U TUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMUS 10OCsIe
npeJiBapUTebHOrO pas6bopa.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIuio U3 yie6HUKA U CTPABOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMHYECKUX peaKuui
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCy ¥ COCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeII0BOMY 3beKTy, 10 U3MEHEHHUIO CTeneHel OKUCIeHHUs
XUMHUYECKHX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 yYaCTHIO
KaTasusaropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHY U M0JI0XKeHHe XUMHYEeCKOTro paBHOBecHsL.*
OKHUCIUTENbHO-BOCCTAHOBUTE/bHbIE PeaKLUH (3JIeKTPOHHBIH
6aJslaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKLHu).

JeMoHCTpauumn

1. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOUN peaKkLUu OT pa3/InNuHbIX
daxTopoB.

2. Bo3zelcTBUe KaTaU3aTopa Ha CKOPOCTb XMMUYECKON peaKLuu.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CMelleHMe paBHOBECUSI XUMUUYECKOUN peaKkLUu.

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
MPOAYKTOB [0 ypaBHEHUSIM XUMHYECKUX peaKLUH

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSTh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NpeBpallleHU.

KnaccuounupoBaTh XMMUYeCKHE peaKI[UU 110 pa3JIMYHbIM MPU3HAKaM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMH OT Pa3IMYHbIX
$aKTOpOB MO/ PYyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUS XUMHUUECKHX MpeBpalleHHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIHN 6alaHC peaKLUH.

[TpoU3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPABHEHUSIM 10 aJITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
HH}opMaIHI0 U3 Y4eGHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHATUIHBIN aNapaT Kypca XUMHUH TOCIe
npeJiBapUTENbHOTO CTPYKTYPUPOBaHUS MaTepHaa.

HWcnosb30BaTh MPH BBINOJHEHUH YYe6HBIX 33JJaHUH U B TpoOIlecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C I1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUibHbIe U C1abble 3J1eKTPOJIUTHI.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMU/I, HO3U/]-, Cy/IbdaT-, KApOOHAT-,
cunikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATHOHBI aMMOHHUS,
MarHus, KaJblius, AIIOMUHUS, XKeJie3a 2+, 3+, [[UHKA,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELIECTB; ABHUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, Kap6oHATa HATPHS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IpaKTH4YeCKUe

pa6oThl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelieHHe 3KcIepMMeHTa/bHbIX 3a/a4 110 TEME.
Beruucienus

— M0 YpPaBHEHUSIM XMMHUYECKUX PeaKui

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

O6bACHATb NPUYUHBI 3J1IEKTPOIIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LleJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[lJ1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKUE 3KCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUH NPU
HCIOJIb30BaHUHM XUMUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/BapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpH BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe KOHCYJIbTALMH C I1€JJaroroM.

Paspen 2. HemeTasuibl U UX coeUHEeHUs (24 )
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HAa NPUMepE XJI0pa
(B3auMozeNCTBYE C MeTa/JIaMH, HEMeTa/lJIaMH (BOJOPOIOM U
Kucjaopogom),*menoyamu*). XsopoBogopo. CosisiHast KUCA0TA,
XUMUY€eCKHe CBOUCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uyeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAXOX/IEHHE B
HpUpoJe.

JeMoHCTpauumn
BnaeomaTepuam)I: raJioreHbl U UX COeJUHEHHUA.
06pasubl XJI0PUAOB.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
10 ypaBHEHUSIM XMMUYECKHX peaKUil.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

Onpe/esiTh raJIOTeHU/-MOHBI B PACTBOPE C UCIO0JIb30BAHUEM TaBJIUILbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[I1aHUpOBaTh M OCYIECTBJATH HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
MocJie peiBapUTebHONU paboThI.

Tema 4. O6mas
XapaKTepUCTUKAa XUMHUYeCKHX
asieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHus (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
OKHCJIEHHA. CTpOGHI/Ie u c])nanqecmde CBOMCTBa MPpOCThIX

BelllecTB — KHUCJI0PO/AA U Cephbl.

AJUIOTpOl'[HbIe MOLLH(I)I/IKHLU/II/I KHUCJI0pOJa U Cephbl. XuMu4yeckue
cBo¥cTBa cephbl. B3auMoeiicTBre ¢ HeMeTa//IaMHU - BOJOPOJIOM U
KUCJI0pOAOM, MeTa/IJlaMH, KOHLEHTPHUPOBAHHBIMH a30THOU U
cepHO# kucjaoTaMU. CepoBOJIOPOJ, CTpoeHue, Pu3nyecKue

O6BACHATH 001IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHS UX aTOMOB C OIIOpOH Ha cxeMy "Vi3MeHeHUe pasinycoB B
noArpymnmnax”.

XapakTepu3oBaTh pU3NUECKUE
Y XMMHYeCKHe CBOMCTBA IPOCTOTO0 BelleCTBa cephbl U eé coeJMHEeHUN
(cepoBOmOPO/1a, OKCHU/IOB CEPBI, CEPHOU KUCJIOTHI, CY/1b}HATOB), CIOCOOBI UX
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Y XUMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAHOBUTEJIbHBIE).
OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeACTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue™), npuMeHeHUe.
CepHuUcCTas KUCJI0TA.

*XMMHYeCcKHe peaKl 1y, JieXKallle B OCHOBE IPOMBIILIJIEHHOTO
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBEHHasl peaKlus Ha CyJibdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHuyeckoe
3arpsisHeHUe OKpY»Kalollel cpeibl CoOeAUHEHUSIMH CEPBI
(kuCI0THBIE A0X/U, 3aTrPSA3HEHKE BO3/[yXa U BOJJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

BzauMogelicTBUe pa36aBieHHON CEpHON KUCIOTHI C LUHKOM.
BreruuciieHusa

10 yPaBHEHUSIM XUMHYECKUX PeaKINH

HOJIy4eHUs, IPUMeHEeHUe U 3HaYeHHe B IPUPO/ie U XHU3HHU YeJIoBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpefiensiTh Ha/M4Ke Ccy1bdaT-MOHOB B PacTBOPE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepUaJia.

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh HAa TPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUH XMMHUY€ECKOH NMOCY/1bl U 060PYy10BaHUS 10/, PYKOBO/ICTBOM
nejarora.

[Ipon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMHUYECKUH Pl HanpsKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpH BINOJIHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATE/IbCKOM e TeIbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMHUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C [Ielarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEIS Kjlacca KUCAOT U *crienudpuyeckue™).
*A3o0THCTas KUCJIO0TA. Mcrosib30BaHre HUTPATOB U COJIel aMMOHUSA
B KauecTBe MHUHepa/bHbIX y06peHn.*

XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, *nosyyeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Ucnonb3oBaHue dpochaToB B KaueCcTBe MUHEPAIbHBIX YA00pEHUMN.*
3arpsisHeHHe IPUPOJHBIX BoJL0EéMOB pochaTamMu.

JleMoOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHUEe aMMHUaKa, U3y4yeHHe ero CBOUCTB.

BbruucieHust
110 YpaBHEHUSM XUMHUYECKUX PeaKL Ui

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAHUEM
TabuLbl "XapaKTepHble peaKIud Ha KATUOHbI 1 aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM
coeJMHeHHUH a30Ta U pocdopa B oKpyKalollelt cpefe.

[l1aHMpPOBATE U OCYLIECTB/ISATD HA MPAaKTHKE XUMUYeCKUe IKCIIepUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepU-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI y4eOHUKa,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

HCCJIel0BAaTENbCKOM JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

TeMma 6. O611asA XapaKTepuc-
THKA XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aan0TponHble MOAUPHUKALMK rpaduT, aIMas.
B3saumogeiicTBHe ¢ MeTa/yIaM1, HeMeTa/lJIaMHy,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacnpocTpaHeHHe B Ipupoje, GU3nyecKre U XUMUYECKHe

O6BACHATH 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
TPYIIIBbI ¥ UX COEJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GpU3HUUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB
yrjepojia U KpeEMHHUS U UX COeIMHEHUH (OKCH/IOB YIIepo/a, yroJabHON
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) OxcuAbl yrieposa, ux GusnyeckKre U XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JleliCTBYe Ha HBble OPraHU3MBl, I0JIyYeHNe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KApOGOHAT- U CUIIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTepoja u
KapboHaT-MOHBL OpraHUYecKHX BeleCTB 10/, PYKOBOACTBOM YYUTEIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
CoeJMHEeHUSIX yTjiepo/ja: 0COGEHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XHUpax, 6ekax, [0CJIe IpeiBapyUTeIbHOM PaboThL
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HeOpraHUYeCcKUuX COeAMHEHUH.* HCMOJIb30BAaHUHM XUMHUYEeCKOH NOCYy bl U 060py/JOBAHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 3a/JaHUH TeKCThI y4eOHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
MpUMeHeHUe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMHUYECKUH A/l HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBoO# kucaoTe. CHIMKATDI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
BaxkHellllIMe cTpOUTe/IbHbIE MaTepHaJbl: KEPAaMHUKa, CTEKJIO, UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-MONYISIPHYI0 TUTepaTypy
LleMeHT, 6eTOH, XeJie306eToH. [Ipo61eMbl 6e30mMacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTepHaJIOB B NOBCeJHEBHON nocJie KOHCY/IbTAallUY C NeJaroroM.
JKU3HU.*
JleMoOHCTpanum
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHNYeCKHUX BeleCTB.
JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paGoOTHI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
10 ypaBHEHHUSM XHMMHUYECKUX peaKLuH, eciv OJJUH U3 peareHTOB
JlaH B BU/Jle BOJHOI'0 pacTBOpa C U3BECTHON MaccoBoM foJiel.

Paszpen 3. Metasuibl 1 ux coeguHenus (20 4)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asieMmeHToB /I. U. MeHzeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O611He cCI0COOBI MONMYYEHUSI MeTaJLI0B. [lIoHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.
CrnaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

0O3HakKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojesi KpUCTaJINYeCKUX PeLIETOK METAJJIOB.
Buseomarepuasibl: KOppoO3usi METAJLIIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasla.

BoeruucieHust
— 110 ypaBHEHHUSM XUMHUYECKUX PeaKIMH, eC/IM OIUH U3 peareHTOB
COZIEPXXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepu30BaTh 06LIMeE CIOCOGHI MOJyYeHUs METAJLJIOB MOC/IE
CTPYKTYpHUPOBaHHs MaTepHaJa.

CieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0OPaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[Tpon3BOUTE BEIYHUCIEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMUYECKUH P HAaNpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCH/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MengeneeBa. HaxoxeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
KaJblus (OKCUA, TUAPOKCHZ, COTH). *?KECTKOCTh BOABI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue NJlaMeHU MOHAMU HaTPHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHbBIE ONBITHI:

O3HakoMJIeHHe ¢ 06pa3laMy aJIIOMUHUSA U €ro CIJIaBOB.
AM(l)OTeprIe CBOMCTBa TUAPOKCH A aJIOMHUHUAA.
KauyecTBeHHbIE peaKl¥ Ha HOHbI XKeJie3a.
[IpakTH4yeckre paGoOTHI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
MeTaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], IPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € IOMOLIbI0 KAY€CTBEHHBIX PeaKIMH MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HAa IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
IPOBOAUTD HAOJIIOIeHHS, eJIaTh BBIBOAbI 110 Pe3yJibTaTaM 3KCIeprMeHTa.

CrnesfoBaThb IpaBu/IaM 6e30macHON paboThI B 1a60PaTOPUU NTPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Tpon3BOUTE BEIYHUCIEHHS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6GHBIX 3alaHUH U B IIpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTENbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. Xumusa 1 oKpy:xawiasn cpeja (3 4)

Tema 9. BemectBa u
MaTepHaJibl B 2)KM3HU
YyeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BemeCTBa W MaTepuaJsibl B
HOBCGAHEBHOfI ’KWU3HU Yyesi0BeKa. XUMUS U 30pOBbeE. BbesonacHoe
HCII0JIb30BaHKE BEUECTB U XUMHUYECKUX peaKLLl/lﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax JesTebHOCTH JIIAEH,
OCHOBHbI€ BEIleCTBA U MaTePUaIbl, IPUMEHSIEMbIE B XKU3HU COBPEMEHHOT'0
4eJsIOBEKA.
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(34) [IpuposiHbIE HCTOYHUKH YTJIEBOLOPOLOB (Yrob, IPUPOAHBIH a3, O6bACHATD yC/10BUSA 6€30M1aCHOT0 UCI0/Ib30BaHUS BELIeCTB U XUMHYECKUX

HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U peakui B GBITY.

MPOMBILIJIEHHOCTH. AHanM3MpOoBaTh U KPUTHYECKH OLleHUBATh MHPOPMALIHIO O BIUSHUU
OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X03511CTBA, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs OKpY»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3blBaTh IEPBYIO IOMOIb IPU XMMUYECKHUX 0KOTaX U OTPaBJIEHUAX.
PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.* [IpuHUMATB y4acTHe B 00CYK/AeHUU NP06JIeM XUMHUYECKOU U 9KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO [TO3UIIUIO [10 IpoGJieMe U
npejJjaraTb BO3MOXKHble IyTH eé pellleHHs C OIOpoH Ha HHPOpMALHUIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHuaJibl, pecypchbl MHTepHeTa.

[Ipu paspaboTke pabodedl HporpaMMbl B TEMaTHYECKOM IJIAHUPOBAHHWU [JOJDKHBI ObITb YYTEHbl BO3MOXXHOCTHU HCIOJb30BAaHUS 3JEKTPOHHBIX (LUPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Yy4eOHO-METOAUYECKUMHU MaTepuajaMu (MyJbTHMeJUMHbIe NPOrpaMMbl, 3JIEKTPOHHblE Y4YeOHMKM U 3aJayHUKHY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJIbHBIE JTaO0PAaTOPHUH, UTPOBbIE IPOTrPaMMBbl, KOJIJIEKIIMK UPPOBBIX 06pa30BaTebHbBIX PECYPCOB), UCHOIb3YEMbIMU /1151 06YUYEeHUS U
BOCHUTAHUSA Pa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJeHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DeaNU3YIOINUMH JUJAKTHYecKHe Bo3MokHOCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAaTe/IbCTBY 06 06pa30BaHUM.

2-ii BAapHAHT
TEMATHYECKOE IINTAHUPOBAHUE

Brtopoii BapuaHT NpUMEPHOr0 TEMAaTUYECKOTO IUIAHUPOBAHUSI MCMOJB3yeTcs, ecnu oOyuaromuecs ¢ 3I[IP momydaroT
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe npejiaraercs:

- U3y4YCeHUE MaTepuralia KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOKHOCTb TNMPUMEHEHHUS 3HAHUW B Pa3JIMYHBIX YCJIOBHUSAX (MEPEHOC 3HAHUM MO aHAJIOTMU OT OOIIUX CBOMCTB
pPa3JIMYHBIX KJIACCOB BEIIECTB K OOMMM M CHEeUU(PUYECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMUBACT JOJIIO
CaMOCTOSITEJIbHOCTU 00YUYarOIIUXCS IPU U3YYEHUHU HOBBIX TEM.

CoOnromaercst  JIOTMKa  M3yYeHMs]  BELIECTB —  CBOMCTBA  BEIIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTBI0, XUMUYECKOM CBS3bIO M CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAUIMYECKUX PELIETOK.
(Tembl: cTpoeHMe aToma, CTPOCHHME BEIECTBA, BAXKHEWIIHWE MPEACTABUTENN MPOCTHIX U CIOXKHBIX BEIIECTB, XUMUYECKHUE
peakiun).

N3MeHeHne miaHupOBaHUsA MO pa3feaaM U TEMaM COCTOUT B CIEAYIOLIEM:
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- U3y4YCHUE OCHOBHBIX BOMPOCOB HEOPraHMYECKOW XMMUM OCYIIECTBIACTCS B § Kjacce, 0OJIbIlie BPEMEHU BBIJCISETCS HA
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamib»y nepen «Hemetanmnamuy, T.K. oOydatonuecs: ¢ 3[1P Gombie 3HaKOMBI C
MeTaJlJIaMH U JIErYe XapaKTepU3yroT UX M0 CBOMCTBAM U IPUMEHEHUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"Xumuss M OKpykaromias cpefa’ pacKpbIBaeTCsl Ha KOHKPETHBIX IMPUMEpaxX B paszaenax "MeTaiuibl U UX COEIUHEHHS'",
"Hemertamnsl IV-VII rpynn u ux coegunenus”;

- oObenuHEHHE TeM (JaeT OoJibIle BO3MOXKHOCTEM JJIsi MCIOJIb30BAHHMS CPAaBHEHUSI — CXOACTBA M OTIWYUN; Tema
«Kucnopon» u tema «Bonopon»);

- BblIesieHue OTAenbHBIX TeM (Tema «llepBoHauanbHble TOHATHS 00 OpPraHUYECKUX BelIeCcTBax»). BrijeneHue B
OTJIETbHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKON XMMHUHU'", JAE€T BO3MOXKHOCTb YIUIYOJISITh NOHATHSA: ONpENETICHUS,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopmyn no obriei ¢popMye U Mo Ha3BaHWIO, Ha3bIBaHUE BelecTBa 1Mo ¢opmyse. B aTom ciiydae mporpaMMHBIA MaTepuan u3
xapaktepuctuku VA moarpymnmbl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHWYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
Mosxet ObITh BhIzieTieHa Tema «[IpakThkym» B KOHIIE IEPBOTO U BTOPOTO I'OI0B O0YUYEHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 roga o0yueHus)

Tembl KonunuecTtBo yacoB B tom uncne Ha3zsanus pabot
Ha KOHTPOJIbHbIE Ha TPaKTHYECKUE
paboThI paboThI
Paznen «IlepBoHayalbHble XUMUYECKUE NOHATHA», 144

1. Xwumns — BaxkHas 007IaCTb 4 1 2 IMpakTrnaeckas paborta Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI

€CTECTBO3HAHUS U MPAKTUIECKOM oOpareHus ¢ HUM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Ipaktiueckas padora Ne2 «OuncTka 3arpsiI3HEHHOW MOBapeHHOU con”
2. BemecTBa 1 XUMHUYECKHE PEAKLIUH. 7 - 1 IIpaktuueckas padora Ne3 «IIpu3Haku NpOTEKaHUA XUMHYECKUX PEaKLIUil»
3. KonmdecTBeHHBIEC OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKAE TOHSITUS, XUMUYECKHE

XHMHHU (OpMYIIEI ¥ ypaBHEHUSD» 3arPSI3HEHHON ITOBApPEHHON COJIM»
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Paznen «[lepuoanyeckuiil 3aK0H U epuoIuueckas cucreMa xumuueckux aneMenToB JI.M. MenneneeBa. Ctpoenue aromMa. Xumudeckas cBs3b. O KUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  CrpoeHue aToma 7 1 - Kontponbshas pabora Ne2 «Ileproandeckasi cucreMa XUMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. MenpeneeBa

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Pa3znen «BaxHelue npecTaBUTEIN HEOPraHUIECKUX BEIECTBY, 354

6. Kucnopon. Bonmopon. 14 1 2 [pakTrueckas paborta Ned «IlosydeHne KHCIOpPOa U U3yYEHHUE €T0 CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponbshas pabora Ned4 «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipaktudaeckas padota Ne6 «IpurotoBieHre pacTBOPOB € ONPEIEICHHON
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 KontponbHas pabora Ne5 «OCHOBHBIE KIaCChl HEOPTAaHMUYECKHX COCTHMHEHHN

HEOpPraHWYECKUX COEAMHEHUI [Ipakrudaeckas padora Ne7 «PemeHne 3cKCIIepUMEHTANBHBIX 3a7ad 110 TeMe
«OCHOBHBIE KITaCCHl HEOPTAHWIECKHUX COCTHMHEHUID)

Paznen «BelecTBo U XUMHUYECKUE peakuum», 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKunifl

9 KJIACC

Temsl

KonnuecTBo yacoB

B Tom uucne

Ha KOHTPOJIbHBIC

paboThI

Ha NPaKTHYICCKUEC

paboTh

Haseanus pabot

Paznen «lloBTOpeHue 1 yray0OieHne 3HaHM OCHOBHBIX Pa3ieNioB Kypca 8 Kiacca «BemecTBo U XUMHAYecKUe peakiuum, 10a

[MoBTOpeHne n yrirybneHne 3HaHUH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbIE peakIlui B paCTBOPE»
KonTtpossHas paboTta Ne 6 «IJeKTpOIUTHYECKAs AUCCOIHAITHSY

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue cBOICTBA METAILIIOB 4 - -

2.Mertanisl 4 UX COCTUHEHUS 16 1 1 IMpaxrnueckas pabota Nel3 «Pemenue skcriepIMeHTaNBHBIX 3a/ad [0 TeMe

«MeTaJuIsl ¥ MX COSIUHEHHSD)
KontponbsHas padota Ne§ «MeTtasib»
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Paznen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244

3.00m1as xapakTepucTUKa
xumudeckux 3meMentoB Vila
rpymmsl. ['ajgoreHsl.

4 _

4.001mas xapaKTepucTHKa
XUMHYECKUX d1eMeHTOB Vla
rpymmbsl. Cepa ¥ ee COCTMHCHHUS.

5.00m1as XxapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCIMHEHHUSL.

[paktnueckas padota Nel0 «[loxyueHne aMMuaka u U3y4eHHE €T0 CBOWCTBY

6.001mast XxapaKTepUCTUKA
XUMHYECKHX dyieMeHToB |Va
rpyHnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

[paktuueckas padota Nell «[lomydueHue yrieKUCIOro ra3a i H3y4eHHE €ro CBOUCTBY
[paktuueckas padota Nel2 «PeiieHne 3KCIepUMEHTAIBHBIX 3a/1a4 10 TeMe
«Hemetamnst IV-VII rpynm 1 ux coexuHeHnI»»

KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIECTBAX

10 -

Paznen «O600menne Matepuana mo Kypey «Heopranuueckast XuMusi», 44

13. Xumus u oKpyKaromias cpeaa.

1 -

14. O6001ICHHE MaTepHaa 1o
Kypcy «Heopranudeckasi XumMusi»

3 1

KonTponpsHas pabora Ne9 «/torosas pabora 3a Kypc HEOPraHHYECKOH XUMHN)

Bcero 136 u
8 KJIACC

(2 4 B HEnemto0, Bcero 68 u)

MpumepHble TeMbl,
pacKpbiBaloLMe AaHHbIN pa3gen
nporpammel,

W KOJIMYECTBO YacoB,
OTBOAMUMOE Ha UX U3yuyeHue

OcHOBHOE coaep)KaHue

OCHOBHbIe BUAbl AeATeNIbHOCTU
obyuarowmxca

Paznen 1.1lepBonavyanbHbie XuMAYecKHe moHATHsA(14 1)
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Tema 1. XuMuAaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
YyeJIOBEKa

(44)

*XvMuA B cucTeMe HayK. Pojb XMMHM B KHU3HHU
yesoBeka.®* Tesa u BemecrBa. Pusnyeckue CcBoicTBa
BemecTB.  [IpaBuia obpaleHuss ¢
BellleCTBAMU M JIabOpaTOPHBIM 060pys0BaHUEM. YucTble
BelllecTBa U CriocoGbl  pasfieleHUss CMecem.
*TloHATHE 0 MeTO/aX I03HAHHUA B XUMHUU.*
JleMoHCTpanumu
1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUAbI XUMUYECKOU OCYABL. 3. 06pasibl
BeLIEeCTB.

4. Cnoco6nI pazjiesieHus cMecel (uabTpoOBaHHUE,
BblIIapHBaHUe, AUCTUIIALHS, XpoMaTorpadus).
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI
JlabopaTopHbIE ONbBITHI:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PassiesieHue cMecH ¢ IOMOLIbIO MarHUTa.
[TpakTHYeckue paboThI:

Ne 1. JlaGopaTopHOe 060pyi0BaHHE U IPUEMBI 06palleHHs
C HUM

Ne 2. OuucTka 3arpsi3HeHHOH oBapeHHOU cou

6e30MacHOro

CMECH.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATHUH C TOMOILbIO N1€Jjarora.

PackpbIBaTh poJib XUMHUHU B NPUPO/IE U )KU3HU YeJIOBEKA, €€ CBA3b C APYTUMH HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OZJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinyaTh Ppu3nuUeckre U XMMUYECKHE SIBJIEHHUsI C ONOPOH Ha ONpesiesIeHuUs.

OnpefesiThb NPU3HAKK XUMUYECKHUX PEAKLMH U YCI0BUS UX IPOTEKAHUS.

Cyie1oBaTh NpaBUJIaM M10JIb30BAHUSI XUMUY€ECKOH MOCYI0H U JIabopaTOPHBIM 060PYAOBAaHUEM, A
TaK)Xe IpaBUJIaM o6pallieHUs C XUMUYeCKMMH Bellle-CTBaMH B COOTBETCTBHH C
WHCTPYKLUSAMH 110 BBIIOJHEHHUIO NPAKTUYECKUX PabOT 0/ KOHTPOJIEM NleJjarora.

[I1aHUpPOBATb U NPOBOAUTbL XUMHYECKUH 9KCIIEPUMEHT 110 U3yYEHHUI0 U ONUCAHUI0 PUBUYECKUX
CBOWCTB BeILECTB, CIOCOG0B pa3/iesieHus: cMecel BeleCTB 110/, pyKOBOJCTBOM IleZjarora c
06CyX/IeHHeM IJIaHa PaboThI.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IPOIlecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IIONYJIAPHYIO JIMTePaTyPy XMMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IeJjarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U ClIPaBOYHBIX MaTEPHUaAJIOB, IPAMOTHO UCII0/1b30BATh U3yYEHHbIH NOHATHHHBIH
anmapar Kypca XMMHH

Tema 2. BemecTBa
U XUMUYeCKHe peaKum

(74)

ATOMBI M MoOJIeKy/bl. XUMHUYECKHUEe 3JIeMEeHTbl. 3HaKH
(cMMBOJIBI)  XUMHUYECKUX
aToMHasi Macca. [IpocThbie U CJIOXKHbIe BellecTBa. ATOMHO-

asieMeHTOB. OTHOCHUTeJIbHAs

MOJIEKYISIPHOE YYEHHE.

Xumuyeckass ~ ¢opmysa.  BaseHTHOocTh  aTOMOB
XMUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTe/bHAs  MoJIeKyJisipHas  Macca.

MaccoBas A0JId XHMHWYeCKOr'o 3JieMeHTa B COeJUHEHHH.
dusryeckue U XUMHUYECKHEe sIBJIEHHUs. XHUMHUYecKas

peaknoua U eé IIPpU3HaKH. YpaBHeHI/IH XUMHUYECKUX
peaKuHﬁ. 3akoH COXpaHEHHA MacChbl BellecTB Tunsl
XHUMHUYECKUX peaKuuﬁ (COE,E[I/IHEHI/IE, pa3JjioxKeHue,

3aMellleHUe, 0OMEH).
*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEUCT.*

AemoHcTpauumn

dusudeckue siBJaeHUs (pacTUpaHue caxapa B CTYIIKE,
KUIIeHUe U KOHJieHcalusl BOJbI U T. [1.).

XuMHyeckKue siBJieHusl (TOpeHUe CBeUH, pa3JioKeHHue
caxapa, B3auMO/leiCTBHE CEPHOM KHCJIOTHI C XJIOPHUAOM

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/Ibl I03HAHHS (B TOM 4HCJe HAaG/II0/IeHHE,
MO/leJIMPOBaHNUeE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaliiy MBICJUTENbHOH e TeIbHOCTH
(cpaBHeHHe, KJIacCUPUKALMS) A1 U3yYEHHUs BEIleCTB U XUMUUYECKUX PeaKIMi ¢ onopod Ha
aJITOPUTM UJIM CXEMBI.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB M NPUMEHSTb 3T NOHATHSA IPU ONIMCAHUU
CBOWCTB BeIEeCTB U UX NPeBPALeHHH ¢ 0ITOpOi Ha IJIaH U KJII0YeBbIe CJI0Ba.

PazinyaTh Gu3nYeCcKre U XUMUYECKHe SIBJIEHUS, 00'BSCHATD UX CYLIHOCTb C TOYKU 3PEHHUS
aTOMHO-MOJIEKYJISIPHOTO yYEHUS C ONIOPOI Ha ONpe/ieIeHUs] U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEAKLUH, YCI0BUS UX NPOTEKAHUS.

OGBSICHATD CYLIHOCTb PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHHS aTOMHO-
MOJIEKYJIIPHOTO YYEHUS C UCII0JIb30BAHUEM BU3ya/IbHOH OMOPBHI.

KnaccuduunpoBaTh XMMHUYECKHE PEAKLIUH (110 YUC/IY U COCTABY Pearupyrouux u
006pasyoLIMXCcs BEllecTB) C ONOPOM Ha CXEMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB [0 BaJEHTHOCTH U ONPeJIeIATh BaJIEGHTHOCTb MO
¢dbopMysiaM BelleCTB C ONOPOM Ha aJITOPUTM YYeOHBIX AEUCTBUM.

PaccTaBisiTh K03QPUIMEHTHI B ypaBHEHUAX XUMUYECKUX PeaKLUH C OIOPOH Ha aJifOPUTM
y4eOHbIX IeHCTBUH.

CrneoBaTh NpaBUIaM N10JIb30BAaHUS XUMHUYECKOH NOCYZ0H U 1aGOpaTOPHBIM 060py/I0BaHUEM, A
TaK)Ke NpaBU/aM o6pallieHHs C BellleCTBaMH B COOTBETCTBHUHU C HHCTPYKIUAMH 110 BBITIOJIHEHHUIO
J1IaBOPATOPHBIX XHMUYECKUX ONBITOB 10/, KOHTPOJIEM TeJjarora.

HWcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPoOLiecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH Hay4YHO-TIONYJIAPHYIO INTEPATYPY XUMHUYECKOT0O CO/IepKaHus, CIpa-BOY-Hble
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bapus,

passioxxeHue ruapokcua meau(11), B3aumoneiicreue
»KeJsie3a c cepoH, B3aHMO/leCTBHE KeJjle3a C paCTBOPOM
cosiu megu(ID)).

OmnbIT, UJIOCTPUPYIOLIMHA 3aKOH COXPAHEHHs MacChl.

Nab6opatopHble 1 NpakTMyeckne paboTbl

JlabopaToOpHbIE ONbITHI:

[Ipumepsl pU3nMUECKUX SIBJAEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJa).

[IpuMepbl XMMHUYECKUX ABJEHUH (IPOKaJIMBaHUe MeJHON
MPOBOJIOKH, B3aUMO/I€eICTBHE MeJjIa C KUCJIOTOM).
Mopes aTOMOB U MOJIEKYJI.

IpakTrueckas pabora Ne3. [Ipu3Haku nmpoTexaHust
XUMHUYECKUX PEaKIHH.

Bbluncnenus

— OTHOCUTEJIbHON MOJIEKYJIIPHOU MacChl BELIECTB;

— MacCCOBOM JI0JTM XUMHUYECKOT0 3JIeMeHTa o popmy.Jie
coeJMHEHUS

MaTepuaJbl, pecypcbl IHTep-HeTa 1o/ pyKoBOJCTBOM I1€Jjarora.

BbicTpanBaTh pa3BEépPHYThiE IUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOY HA HHPOPMALUIO U3
y4eOHUKA U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3YYEHHBIN MOHATUHHBIN
anmapart Kypca XuMUHU

Tema 3. KoauuecTBeHHbIE
oTHOLIEeHHs1 B Xumuu (34)

KosmyectBo BemectBa. MoJsib. MosispHass Macca. 3akoH
00BbEM rasoB. PacyeTbl 1o

MaccoBod  J0JIU

Aorazspo. MoJssApHBIi
dopmyue.

XHUMHUYECKOro 3JIeMeéHTa B CO€JWHEHHH, KOJIM4eCTBa

XUMHUY€eCKOH PacueTnl
BellleCTBa, MOJIAPHOM Maccbl. PacyéTbl Mo XUMHUYECKHUM
YpaBHEHUSIM.

JleMmoHCcTpayus:

- 06pasiibl BElleCTB KOJIMYeCTBOM OJJUH MOJIb

Beruucienus:

-pacdeT o GopMyJie U 10 XUMUYECKOMY YPaBHEHHIO

PackpbIBaTh CMBbIC/ U3y4YaeMbIX IOHATUN U IPUMEHSATD 3TU MIOHATHS, a TAKXKe U3yUYeHHble
3aKOHBI U TEOPUH JJI pellleHUs] pacyéTHBIX 3a/1a4 C HOMOLbIO Nleiarora.

BbIuKCAATE MOJIIPHYIO MacCy BellieCTB; KOJIMYECTBO BelllecTBa, 06'bEM rasa, Maccy BellecTBa C
ornopoi Ha o6pa3zel, Ha GOPMYJIbl;

[IpoBOAUTH pacyéThl 10 ypaBHEHUSIM XUMUUECKUX peaKLUi c olopoi Ha o6pasel, aJJfTOPpUTM
y4eOHBIX AeHCTBUN: KOJIMYeCTBa, 06 bEMa, MacChl BelleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06 bEMyY, Macce peareHTOB UM IPOAYKTOB peaKLUHU.
BricTpanBaTh pa3BEpHyThIe NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MHGOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN MOHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO Ilefjarora.

Paspen 3. llepuoauyeckuii 3aKkoH 4 [lepuogudeckas cucTeMa XMMHYEeCKHUX 3/1eMeHTOB /[l. U. MeHae1eeBa.
CTpoeHue aTOMOB. XUMH4Y€eCKasA CBA3b. OKMC/IMTE/ILHO-BOCCTAaHOBUTE/IbHbIE peakuyu (15 1)

Tema 4. CtpoeHue atoma.
Mepuoanuecknii 3aKoH u
Mepuoauueckana cuctema
XUMUYECKUX IN1€MEHTOB

A. . MeHgeneesa. (7 4)

[lepBble  MOMBITKM  KJaCCUQUKAIUKA  XUMHYECKHX
ajieMeHTOB. [loHsATHE O Trpynnax CXOAHBIX 3JIEMEHTOB
(uesiouHbBIE U 1LEJ0YHO3eMeJIbHbIE METAJLIbI, TaJoTeHbI,
WHepTHble Tas3bl). *JJeMeHThl, KOTOpble 06pa3yloT

aMdoTepHbIe OKCUABI U TUIPOKCUABL*

PaCKprBaTb CMBbICJI TIEpUOAUYIECKOI0 3aKOHA 110/ pyKOBOACTBOM I1efarora.

[loHuMaTh CylleCcTBOBaHUe nepuo,qw{ecxoﬁ 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(HBMeHeHI/Ie pagnuyCcoB aTOMOB U BHGKTpOOTpHHaTeJIbHOCTI/I) " Ux COGL[HHGHI/Iﬁ oT
IOJIOXKEHHUA B HepPIO,E[PI‘IecKOﬁ CucrteMe U CTpOE€HHUA aTOMaA C UCIIOJIb3OBAHHUEM CXEM U TaGJII/ILL

YcTaHaB/aMBaTh CBSI3b MeXAy I0JIOXKEHUEeM 3JIEMEeHTa B nepnoaw{ecxoﬁ CUCTEeME U CTPOEHHEM
€ro atoma (COCTaB W 3apdan A4pa, 06H_1ee YHUCJIO 3JIEKTPOHOB H pacripeieJieHUue Ux 1o
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[lepuoanyeckuii 3akoH. [lepuojuyeckass cucrema
XUMUYECKUX 3J71eMEHTOB . U. MeHnpeneeBa.
Kopotkonepuoanass W *aiuHHOmepuogHas*  GopMbl

[lepyonyecKkoi CUCTEMbl XUMHYECKUX 3jeMeHTOB [l
U. MeHnpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT
NOPSAKOBOrO HOMeEpa, HOMEPOB Iepuoja U TIPYIMIbl
3JleMeHTa.

Ctpoenue aTomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 0060JO0YEK AaTOMOB
nepBbix 20 XHMHYECKUX 23JIeMEHTOB [lepuoguyeckoit
J.H. MeHjesieeBa.
XMMHYECKOTO  3JIeMeHTa [0  ero
[lepuoandeckot cucreme /. U. MeHzeneesa.
W3MEeHeHus pajuyca
MeTaJlJInYeCKUX u

CHACTEMBI XapaKTepucTHKa

MOJIOKEHHUI0 B
*3aKOHOMEpPHOCTH aToOMOB
XUMHYECKUX 3J1IEMEHTOB,
HeMETA/UIMYECKUX CBOWCTB IO TpynmaM W HepUojJaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoit
CHUCTEeMbl XUMUYECKHUX 3JIEMEHTOB JIJIsl Pa3BUTHUS HAyKH U
npakTuki. [I. U. MeHjesieeB — y4EHBIN U rpakiaHUH.*
JAemoHcTpauumn
KopoTkomneproanas u iyIMHHONEpUoAHasA GOpMbI
[leprognyecKkoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
/. 1. MeHnpeneena.
0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlabopaTOpHBIN OMBIT:

BsaumogeiicTBUe THUAPOKCHA LMHKA C pacTBOpaMu
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) IO 06pasny.

[IporHosupoBaTh XapaKkTep U3MeHeHHS CBOMCTB 3JIEMEHTOB U UX COeJUHEeHHUH 110 Tpynnam 1
nepuojam [lepuoanyeckoi cHCTeMBbI C TOMOLIBIO NTeAarora.

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX NepHUOA0B, Ka/lus, KalbLys 0 UX
nojioxkeHuto B [lepuoguyeckoii cucreme /. U. Menzeneesa.

CiieioBaTh NpaBUaM 6e30MacHOM paboThl B JJAG0PATOPUU PH UCIOJIb30BAHUH XUMUY€ECKOH
nocy/ bl 1 060pyA0BaHuUs 0] KOHTPOJIEM lefiarora.

BricTpanBaTb pa3BépHyThle NMCbMeHHbIe U yCTHbIE OTBETHI C OIOPOH Ha MHPOPMALIHIO U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHSITUHHbBIN
anmnapar Kypca XMMHUH N0oc/le CTPYKTYPHUPOBAaHUSA MaTepHuaJla C UCII0b30BaHHUEM KJIMLIE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HHKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, ClpaBo4Hble MaTepuasl ([lepuosndeckyro cucteMmy
XUMHYeCcKHuX 3ieMeHToB /l. . MeHnpiesieeBa, Tab/1MLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieil B BOJie, 3JIEKTPOXMMHUYECKUH P/l HANPSHKeHUH MeTaslIoB).

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4e6HbIX 3aJaHUH U B IPOLieCCe HUCCIe[0BaTEIbCKOM
JlesITeJIbHOCTH HAy4YHO-NONYJISIPHYIO JINTePaTypy XMMHUECKOTI'0 COAEeP>KaHMUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa MoJA PyKOBOACTBOM Iefjarora

Tema 5. CTpoeHuUe BelecTB.
XuMuYecKas CBs3b.
OKHCIUTETBHO-
BOCCTAHOBUTE/IbHbIE PeaKIUH

(8 1)

Xumuyeckas  cBa3b.  KoBaneHtHas — (mojsipHas W
HENOJISIpHAsI)  CBSI3b.  *OJIEKTPOOTPULIATEIILHOCTE  aTOMOB
XUMHYECKUX  AJIEMEHTOB.™ HNonHast  cBs3b. *Tunel
KPUCTAJUTMUECKHX PEILIETOK. ™

CreneHb OKUCJIEHUS. OKUCIUTENbHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJIEHHUA H
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUU: TOPEHHE,

PackpbIBaTh CMBICT U3Y4aeMbIX IOHATHH MO PYKOBOJCTBOM Ielarora.

OmnpenenaTh BUI XMMHUYECKON CBSI3M B COEAMHEHUH € HCIIOJIb30BAaHHEM CXEM.

OmpenensiTs CTENeHb OKHUCICHUS] XHMHIECKOTO JIEMEHTa Mo (JOPMYJIe €ro COSTUHEHNS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmpenensTs eMEHT (BEIIeCTBO) — OKUCIIHTENb U HJIEMEHT (BEIECTBO) — BOCCTAHOBHUTEIIb.

OOBACHATH CYIIHOCTH NTPOIIECCOB OKUCIEHUS U BOCCTAaHOBIICHUS.

CocCTaBIIATh NMEKTPOHHBIH OanaHc ¢ y4ETOM YKCiIa OTAAHHBIX M HPUHATHIX AICKTPOHOB.

CocTaBiATh ypaBHEHUE OKHCIUTEIFHO-BOCCTAHOBUTEIBHOM PEaKIUK MO allrOpUTMy pasbopa
OKMCJIMTENIbHO-BOCCTAHOBUTEIBHOM PEAKIIUH.

Hcrionb30BaTh MpH BEIMOTHEHNH YU€OHBIX 3aJaHUH TEKCThI ydeOHUKA MOCIIe CTPYKTYPHPOBAHUS

MaTepHana, ClipaBOYHbIE MaTepHabl (IEPUOANYECKYIO CHCTEMY XUMUUecKuX 31emenToB [1. W.
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PpeaKnun pasjaoKeHus, COCANHEHUA

Menneneea, TabIHIly paCTBOPUMOCTH KHUCIIOT, OCHOBaHUH U COJIEH B BOJIE, SJIEKTPOXUMHUYECKUN P
HarnpsDKeHUH METaIoB)

PaspgeJ 2. BaxHejilne npejcTaBUTe/ I HEOPraHMYeCKUX BenecTs (35 4)

Tema 6. Kucnopog. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JleMeHT M npoctoe BellecTBo. O30H.
KUCJ0pOoJa B IHpupojie, ¢uU3MYecKHe U XUMHUYEeCKHe

cBocTBa. Peakuuu TropeHHss MNPOCTBIX U

HaxoxxaeHue

CJI0XKHBIX
BewiecTB. *TemsioBoil 3ddeKT XMMHUYECKOH peaKLHH.*
JK30- M 3HJOTepMHUYECKHEe PeaKIUH, *TepMOXUMHUYECKHE
ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MOJydeHHUs
KUCJ0poJa B
npUMeHeHHe

JIabopaTOpUM W MPOMBIILJIEHHOCTH.
KHCJIOpOJa. KpyroBOpoT KHCJOpoJa B
npupoje. TonnBo: yrosb U MeTaH. 3arpsi3HeHHe BO3/AyXa,
yCUJIEHUE TTAapPHUKOBOT0 3pPeKTa, paspylieHre 030HOBOTO
cJ1051.

Bomopon — npocToe
HaxoxJgeHue Bojoposa B mnpupoje, dusnyeckue u
XUMHYeCcKHe CBOWcTBa (Ha mpuUMepe B3auUMOJEHCTBUS C

3JIEMEHT u BellecCTBO.

HEMeTa/UlaMU U OKCHUJAMH METa/lJIOB), NpUMEHEeHHE,
*coco6bl nosydeHus.* [onsaTue o kucaotax KucaoTsl u
COJIH.

JAemoHcTpauumn

BsaumogeiictBue pocdopa, cepnl U Kese3a C KUCI0POAOM
(BO3MOKHO MCHOJIb30BaHUE BU/IE0O0IBITOB).
OnpejesieHUe COJlepKaHUS KUCJI0PO/a B BO3JYXeE.
OHbITbI, AEMOHCTpHUpyOire yCJIOBUA BOSHUKHOBEHUA U
NpeKpaueHnud ropeHusd.

Na6opatopHble ¥ npaKTMyeckne paboTbl

JlabopaTOPHBIN OINBIT:

O3HakoMJIeHHe C 06pa3liaMHi OKCHJOB.

[IpakTHyeckas pabora:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONUCTB.
IIpakTraeckas pabora Ne5. [Tomydenne Bogopoa 1 n3ydeHne
€ro CBOMCTB.

Brrunciaenns

PackpbIBaThb CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHSA NIPY ONIMCAHUU CBOMCTB
BeLIeCTB U UX NpeBpallleHuH C UCN0Jb30BaHHEM OIIOPHBIX CJIOB M KJIMLIE.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuchb
COCTaB BO3AyXa, pU3nyecKHe U XU-MUYeCKHe CBOHCTBA KUCJI0PO/a, CIOCOOBI ero MoJIydyeHus,
IpUMeHeHMe 1 3HaueHNe B IPUPO/Jie U XKU3HU YesI0BeKa.

CpaBHMBATb peaklMy TOpeHusI U Me/IJIEHHOI'0 OKHCJIeHUS C IPe/iBAapUTENbHBIM 06CYyKAEHUEM
napaMeTpOB CPaBHEHHUS.

Co6upaTb NpUGOPHI /1A TOJIYyYeHUsI KUCI0poZa (BbITECHEHUEM BOJbI M BO3/yXa).

Pacro3HaBaTh ONBITHLIM MYTEM KHCJIOPO/ 110/, KOHTPOJIEM Ileiarora.

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BEleCTB, MOJIEKYISAPHBIX
yPaBHEHUH XUMHYECKUX PeaKLHii ¢ y4acTHeM KHUCI0poAa.

OGBACHATD CYLHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C 3arps3HEHHEeM BO3/yXa.

CrnefoBaTh npaBu/IaM 6e30MacHOM paboThI B JIJaGOPATOPHU NPU UCII0JIb30BAaHUU XUMUYECKOH
HOCy/ibl M1 060PYI0BaHHUsI 0/, KOHTPOJIEM ITeZIarora, a Takxe npaBu/aM o6palleHus ¢
rOpIOYMMH BellleCTBAMHU B ObITY.

[I1aHUPOBATD M OCYILECTBJISATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, TPOBOJUTD
Ha0JII0/JeHus, 1eJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa 10/, pyKOBO/CTBOM Iejarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymIe.
Hcnonb30BaTh NPU BHINOJHEHUH Y4eGHBIX 33JaHUH U B IIPOIlecce UCC/IeL0BaATENbCKOM
JlesITe/IbHOCTH HayYHO-IIONYJ/IIPHYO JIMTEPATyPy XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHeTa 10Jf pyKOBOACTBOM Ieiarora.

BbicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTe-
pHaJIoB C ONTOPO Ha MJIaH, FPaMOTHO HCII0/Ib30BaTh U3y4eHHBIN TOHATUHHBIN annapaT Kypca
XUMHUH
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— MOJIeKyJIﬂpHOI;‘I MaccChbl KHMCJIOpOZa U 0O30HaA Ha
OCHOBAHUU aTOMHOM MacChl XMMUYECKOT'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHMAX

(59)

Boga. Ee cocraB. CTpoeHue. MosiekyJibl. *®u3nyeckue
cBolicTBa BoJbl. Boja kak pacTtBopuTesib.* PacTBOpHI.
*[loHsATHE O PAacCTBOPUMOCTH BellecTB B BoJe. [loHsTHE O
HaChIIeHHbIX U HeHacChlleHHbIX pacTBopax.* MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBodt [Josu
BelllecTBa B pacTBope (MpoleHTHasd KOHIIEHTPAalHs).

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/ioXKeHUE, peaKIuu C
HaTpHeM, OKCU/OM KasbLius, okcuaoM cepbllV [ToHsATHE 06
OCHOBaHUAX. PoJsib pacTBOpoB B NpUPOJe U B KU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arps3HeHue
NpUPOJHBIX BoA. OXpaHa M 04MCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbl; B3aUMOJEUCTBHE BO/IbI C
MeTassiamu (Na, Ca) (BO3MOXKHO HCII0JIb30BaHUE
BU/IEOMaTepHAJIOB).

PacTBopeHue BelecTB € pa3JIMYHON paCTBOPUMOCTEIO.
HcciepoBaHre pacTBOPOB KUCJIOT U 1eJIoYel ¢ HOMOLIbIO
WH/MKaTOPOB.

Na6opatopHble 1 NpakTMueckne paborbl
IIlpakmuyeckas paboma:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONlpe/ie/IEHHON
MaccoBOH j0J1ed paCTBOPEHHOTO BEILECTBA.

PackpbIBaTh CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHSTh 3TH HOHATHS IPU ONTMCAaHUU CBOMCTB
BeIlleCTB U UX NpeBpalleHUH C IOMOIIbIO IIefjarora.

XapakTepu30BaTh GU3NUECKUE U XUMUIECKHE CBOWCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX IPOLECCAX C ONOPOY Ha IJIAH U CXEMY.

CoCTaB/ISATh YpaBHEHHUS] XUMUYECKUX PEAKIUN C yYaCTUEM BOJbI C OOPOM HA CXEMY.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CrocoGbl OYUCTKHU BOJbI OT NPHUMeCe, MephI 10 OXpaHe BOJ, OT 3arpsi3HEHUs 1ocJie
[peJBapuTeJbHOr0 CTPYKTYPHUPOBAHUA MaTepUaJa.

HJIaHPlpOBaTb " OCYIIECTBJIATb Ha IPAaKTHKE XUMHWYECKHUe 3KCIIEPUMEHThI, IPOBOAUTDH
HabJII0IeHus, JieJ1aTh Bbl-

BO/JbI I10 pe3yJIbTATAM 3KCIIEPHUMEHTA 1104 KOHTPOJIEM IIeJarora, ¢ UCroJib30BaHWEM KJIHIIEe.

CiefoBaTh NpaBUiaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCNIOJIb30BAHUY XUMUYECKON
MOCy/bl U 060PY/I0BaHUS 10/, KOHTPOJIEM MEeAArora.

[IpOBOAUTH BBIYUCJIEHUS C IPUMEHEHUEM IOHATHS «MacCcoBasi 10Jisl BELeCTBa B paCTBOpPE» C
onopoi Ha GpopMyJIbL.

HcnoJsib30BaTh NpY BINOJHEHUH Y4e6HBIX 3aZJaHUH U B IPOLecce UCCIe0BATeNbCKOM
JIeITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATyPy XMMHUUECKOT 0 COJlepPXKaHUsl, CIPaBOYHbIe
MaTepHaJibl, pecypchl MHTepHeTa oJ, pyKoBOJCTBOM MeAarora.

BeicTpauBaTh pa3BEépHYThIe IUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOil Ha HHPOpMaLHIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTEPHaJI0B, FPAMOTHO UCII0JIb30BaTh U3y4eHHbIH MOHATHIHBIHI
anmnapart Kypca XMMHUH [0cJie IPeBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. ds1eKTpoIMTHYECKaA
Aucconuanysa. XuMu4eckKue
peakuuu B pacTBopax

(549)

Teopust 3JICKTPOJIUTHUECKOM JMCCOLIMALINY.
DNeKTponuTHYeCKas  JUCCOLUAIHS. DIIEKTPOIHUTEI "
HE3JIEKTPOJIUTHI. KaTtunonsi, AHHUOHBI. *MexaHu3m

JIUCCOLMAIIMM BEIIECTB C PA3IMYHBIMU BUIAMHU XUMHUYECKOM
cBasu. [lousaTre ocrenenu auccounanuu.* CuibHbIE U ciiadble
3JICKTPOJIUTHI.

Peakiiun nOHHOTO OOMeHa. YCIOBHS MPOTEKAHMS PEaKI[Hid
HOHHOTO 0OMeHa 10 KoHua. IlonHele U cOKpamEHHbBIE HOHHBIE

ypaBHEHUs peakuui. XHMHYECKME CBOMCTBAa  KHUCIOT,

OCHOBaHMM W cojJed B CBeTe NpEACTaBICHUH 00

PacKpbIBaTh CMbIC/I H3y4aeMbIX [IOHSTHH, a TAK)KE CMbIC/I TEOPUH 3JIEKTPOJTUTHIECKOHN
JIMCCOLIMAIIMU C OIIOPOM Ha CXEMBI.

O6BACHATH PUIUHBI 3JIEKTPONIPOBOJI-

HOCTH BO/JJHBIX PaCTBOPOB C MOMOIIbIO Mejarora.
CocTaB/IsITh ypaBHEHHS JUCCOLMALIMHI KUCIOT, II[eJIoUel U CoJiel, o/IHbIe U COKpallléHHbIe
HOHHbIE ypaBHEHHS] XUMHYECKUX peaKI[iil HOHHOr0 06MeHa.

[l1aHUpPOBATh U OCYLIECTB/ISATh Ha PAaKTHKE XUMUYECKHUE 3KCIIEPUMEHTBI, TPOBOAUTD
Hab6JII0/IeH s, 1eJIaTh BBIBO/IbI 10 pe3yJibTaTaM 3KCIIepUMeHTa Moc/e MpeBapUTeIbHON
paboThL

CrnenoBaTh NpaBusiaM 6e30MacHOi paGoThl B 1a60PAaTOPUHU MPH UCIO0JIb30BAHUHN XUMHUYECKOH
HOCy/bl ¥ 060py0BaHUS [10]] KOHTPOJIEM MeJjarora.
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INEKTPOIUTUIECKOH Juccoranuy. KadecTBeHHBIE peakinu
Ha KaTHOHBI M aHWOHBI: HOHBI XJIOPUA-, OpOMHI-, HOIVI-,
cynedar-, docdar-
THIPOKCHI-UOHBI; KAaTMOHBI aMMOHMS, MarHUs, KaibIus,

kapOOHaT-,  CHJIHMKAT-, AHHOHBI,

amoMuHus, xenesa (2+) wm  (3+), memm (2+), UUHKa,
HPHUCYTCTBYIOLIKE B BOJHBIX PAaCTBOPaX.

JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OmnbITHI, WITHOCTPUPYIOLME NPU3HAKH IPOTEKAHUS
peakL Ui HOHHOTO 06MeHa.

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbl

JlabopaTOpPHBIH OMBIT:

Peakjuy HOHHOT'0 06MeHa B pacTBOpax 3JIeEKTPOJIUTOB:
cysabdara meau(Il) u ménoun, kap6oHaTa HATPUS U
COJITHOHM KUCJIOTBI, peaKius HeUTpalu3aluu Mexay
I'MIPOKCHU/IOM KaJIUsl U COJITHOH KHUC/IOTOM.
Borunciiennsa

— 110 ypaBHEHHUSIM XUMUYECKUX peaKLUi

[IpoM3BOAUTH BBIYUCAEHUS 10 XUMHUYECKUM yPaBHEHHSIM.

BbicTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha MHOOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEpPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBIN
anmapaT Kypca XHMUU [10CJIe NPe/iBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepyaJa.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoOLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJ/IAPHYIO JIMTePaTyPy XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalUH C eJaroroM

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudurkanusa HeopraHu4eckux coeiUHEHHH.

Oxkcufibl: cocTas, kaaccudukanus (*OCHOBHbIE,
KHUCJIOTHBIE, aMOTEPHBIE, HECOJIe06pasyoLe Ha
npuMepe oKcuAa yriaepoja |l u okenga asora 11*),
HOMeHKJaTypa *[losiyyeHne™ U xuMHUYecKue CBOHCTBA
OKCH/I0B (B3aMMO/IeHCTBHE C BOJOH, KUCIOTAMH,
11eJ104aMH).

OcHoBaHUS: COCTaB, kKaaccudukanys (1es104u U
HepacTBOpPHMbIe OCHOBAHHs), HOMEHK/IAaTypa, PU3nNvecKre
Y XUMHUYeCKHe CBOHCTBA (B3anMO/eHCTBHE C OKCUIAMU
HeMeTaJlJIOB, KUCJIOTAMH, COJISIMU), *CITOCOOBI ITOJIy4yeH s . ™
KucsoTsl: cocTas, kJaccupukanvsi, HOMEHKJIATypa,
dusnyecKre U XMMHUYeCcKHe CBOKWCTBa (B3auMo/ieiCTBHE C
MeTaJlyIaMH, OCHOBHBIMH OKCH/IJAMH, OCHOBAaHUSAMH,
COJISIMH Ha IPUMePE COJITHON U CEPHOU KHUCJIOT),
*croco6bl MoJIydeHus.* PsiJl akTHBHOCTH MeTaJlJIOB.

Couu (cpeZiHME): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I11eJI0YaMH U COJIIMU.

['eHeTHYecKas CBA3b MeX/Y KJIacCaMH HeOpraHU4YeCcKUX
coesuHeHul. [eHeTHYeckue psabl. [loHsATHE 06
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Ormpenenenre OCHOBHBIX KJIACCOB HEOPTAaHMUIECKUX COSANHEHHH 1Mo MmabIoHy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIaCCOB HEOPTraHWYECKUX COCIMHEHUI Ha OCHOBE
OTIPE/IENICHUS].

Cocrasienre GopMya OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COSANHEHUH M Ha3bIBaHUE UX I10
MEX/[yHapOJHOM U TPUBHAIBEHOH HOMEHKIIAType C UCIIOIb30BaHUEM ONPEACIICHUS U TaOInIIbI
PacTBOPUMOCTH.

KnaccnduimpoBanne n3yqaeMbIX BEIIECTB MO COCTABY U CE0LCHEAM C ONIOPOH Ha OTIPEIeIeHN,

CXEeMBI ¥ TaOJIHMIly pAaCTBOPHMOCTH.

CocraBiieHne TabJIUIBI TEHETHIECKUX PSIOB M CXeMbl «[ eHeTHueckast B3anMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTaHWIECKHUX COSIUHEHHMIN M0J] pyKOBOACTBOM IEIarora.

[IporHo3upoBaHne CBOICTB BEIIECTB HA OCHOBE OOIIMX XUMUYECKHX CBOMCTB N3y4YEHHBIX KIAaCCOB,
TPYIII BEIIECTB, K KOTOPBIM OHHU OTHOCATCA C UCIOJIB30BaHUEM CXeMbI «I eHeTHuecKast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHUI» 0] pyKOBOJACTBOM IeJlarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH peakuii, WUTIOCTPUPYIOLINX XMMUYECKHUE CBOUCTBA
H3y9IEeHHBIX KJIACCOB U CHOCOObI NONYYeHUs BEIIECTB H3yUEHHBIX KJIACCOB, TPYIIIL, a TaKKe
TIOJTBEPKIAIOIINX TeHETHUECKYTIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBbHYIO CXEMY B
Ka4eCTBE 3pUTEILHON OTIOPHI.

CocraBieHre MOJIEKYSIPHBIX YPaBHEHUH PEaknuii 0 CXeMaM ¢ IIPeBAPUTEIEHBIM 00CYKICHUEM
BBIOOpA Pearupyronux BEIECTB.

Beruncnenune no ypaBHEHUsIM XUMHYIECKHX PeaKIMii KOTHMYECTBa, 00BbEMA, MacChl BEIIECTBA MO

KOJIMYECTBY, 00BEMY, Macce peareHTOB MM NMPOLYKTOB PEAKIHH 110 aITOPUTMY.

[InanupoBaHue 1 OCYLIECTBICHUE HA MMPAKTHKE XUMUUECKOTO SKCIIEPUMEHTA 1 HAOIIOICHUS MO,




*aM}OoTepHbIX THAPOKCHAAX (Ha MpUMepe IUHKA U
QJIIDMHUHUSA): XMMUYECKHE CBOWCTBA B3aUMOAENCTBHE C
KHMCJIO0TaMH U 1[eJI04aMH, Pa3JIoKeHHe P HarpeBaHUuU.*

[emoHcTpauum

O6pasibl HeOpraHMYeCKUX BeIleCTB Pa3IMYHbIX KJIaCCOB.
B3anMozelicTBHE pacTBOpa CEPHOM KHCJIOTHI C OKCHJIOM
megu(11).

Peakuusi HelTpaausanuy.

BbITeCHeHHE OZJHOT0 METaJLJIa APYTUM U3 PacTBOpPA COJIH.

Na6opaTtopHble U npakTMYeckue paboTbl
JlaGopaTOpHBIE OTBITHI :

B3aumozeicTBYE KUC/IOT C MeTa/lJIaMH.

[losryueHHE HEpPaCTBOPUMBIX OCHOBAHUH.
B3auMozielicTBHe HEPACTBOPUMBIX OCHOBAaHHUH C
KHCJIOTaMH.

Paznoxenue rugpokcuga Meau(11) npu HarpeBaHuu.
[IpakTHyeckas pabora:

Ne 7. PelneHue akcriepMMeHTaJIbHbIX 33/a4 110 TeMe
«OCHOBHbI€ KJIaCChbl HEOPTaHUYECKUX COeJUHEHUI».

BbluncneHusn
— I10 YPaBHEHUAM XUMHYECKUX peaKunﬁ

PYKOBOJCTBOM yUHUTEJNS.
®DopMyIHpoBaHHE BBIBOJOB IO pe3yIbTaTaM AKCIIEPUMEHTA € HCIIOJIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUE C HOMOIIBIO MEJarora 1 BEIOJIHSHUE MPaBHII Oe30macHoi paboTs! B TabopaTopun
TIPY UCTIONIb30BaHNH XUMHUYECKOH OCY Bl B 000PYyIOBAHHS.

Hcnionb30BaHue NpY BBINOIHEHUH YUeOHBIX 3a1aHUIM U B MPOLECCE UCCIIEN0BATENbCKOM NI TeTbHOCTH
HAaYYHO-IIOMYJIIPHOM JIMTEPATYPbl XUMUUECKOTO COAEPIKAHMUs, CTIPABOYHBIE MaTEePHUATIbI, PECYPCHI
HHTepHeTa, ocymiecTBIeHHE BBIOOpa MO PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBaHue pa3BEPHYTHIX MMCHbMEHHBIX M YCTHBIX OTBETOB C OIOPOil Ha HHGOPMAIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaIOB, IPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHIHOTO
ammnapara Kypca XMMUH € HCIOJIb30BaHHEM IIJIaHA, OIIOPHBIX CJIOB, AJITOPUTMA.

Pasaen 3. Bew,ectBo U XMMUYECKUE

peakuum, 4y

Tema 10. Xumunueckme peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XMMUYECKUX peaKuuii (4u)

*TlousiTie 0 CKOpPOCTH XUMUYCCKOM pCaKkuuu. (DaKTopLI,
BJIMAOIIUE Ha CKOPOCTH XUMHUYECKOMN pCaKkuuu. Ilonsatue o

TFOMOI'€HHBIX W TE€TCPOrCHHBIX pPEaKIUAX. ITousitue 06

0o0OpaTUMBIX H HEOOPAaTHUMBIX XUMHUYECKUX PpeaKIHsX.
[lonsTve o0  XxuMu4eckoM paBHOBecuH. CMeleHHe
XUMHUYECKOTO paBHOBecus. (DakTopel, BIMAKOIINE Ha

CKOPOCTh XUMHUYECKOH PEaKIMU M TOJOKEHHE XUMHUUECKOTO
paBHOBecus. Kimaccupukanmss XUMHYECKHX PEaKIUid 110

pa3HbIM OCHOBaHHSIM. ™

PackpbIBaTh CMBICIT M3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHSITHUS PHU OMMCAHUY CBOICTB BEIIECTB U
HX IpeBpaIleHUH.
KiraccnduimpoBats XMMHYECKHE PEAKLIUH 10 Pa3IHIHBIM IIPU3HAKAM.

VcTaHaBiIMBaTh 3aBUCUMOCTD CKOPOCTHU XUMHUYECKON p€akiuuu OT pas3IMYHbIX (baKTOpOB nong

PYKOBOJACTBOM YYUTEJIA.

HpOFHOSHpOBaTI) BO3MOKHOCTU NPOTCKAHUA XUMHUYECKUX HpeBpaH.{eHI/Iﬁ B pa3JIMIHBIX YCJIIOBUAX MOCJIC

HpeBapUTEILHON paboTHI.

DrpenensTs OKHCINTENb U BoccTaHoBHTeNb B OBP.

CocTaBnsTh 31€KTPOHHBIN OalaHC peakIyy.

HpOI/ISBO}II/lTb BBIYUCJIEHUS 110 XUMHWYECKUM YPABHECHHUAM I10 AJITOPUTMY.

BricTpanBaTh pa3BEPHYTHIC MUCEMEHHBIC M YCTHBIE OTBETHI C OIOPOi Ha HHPOPMALIUIO U3 y4eOHUKA U

CIPABOYHBIX MAaTePHAJIOB, TPAMOTHO HCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUH
TOCJIe TIPeIBAPUTENLHOTO CTPYKTYPUPOBAHMS MaTepuaa.

Hcrionp30BaTh IpH BEIONHEHNH YI€OHBIX 3aJaHUH U B IPOIIECCE NCCIEA0BATEIBCKON IEITETbHOCTH
HAaYYHO-TIOMYISIPHYIO JTUTEPATYPy XUMHIECKOTO COAEPIKAHHS, CIPAaBOYHBIE MaTePHAIIBI, PECYPCHI
HuTtepHeTa nocie KOHCYNbTalluy C IeJaroroM.

PaCKprBaTI: CMBICJT U3Yy4aCMBbIX HOH}[THﬁ, a TAKKE CMBICII TEOPUU SHCKTpOHI/ITI/I‘ICCKOI\/'I JUCCOHAIINHU C

OIOPOM Ha CXEMBI.
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DOBSACHAT TPHYUHBI SIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO IIeJarora.

CocTaBiATh ypaBHEHNS AUCCONMAIINH KHCIIOT, IET0Yel U COJICH, ITOTHBIE U COKPAIIEHHEIE HOHHBIE
YpaBHEHHUS] XUMHYECKUX PEeaKIUii HOHHOTO OOMeHa.

[[TaHMPOBATH M OCYLIECTBIATEH Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL, IPOBOANTH HAOTIOCHYS,
JieNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCHEPUMEHTA II0CNIe NPEABAPUTEIbHOH paGOTEHI.

CrnenoBats nmpaBuiaM 6e30macHON pabOTHI B 1aOOPaTOPUH MIPH UCTIONB30BAHIH XUMHYECKOI MOCYIBI
000pyI0BaHHs 110J] KOHTPOJIEM IIe/Iarora.

[IpOH3BOAUTE BBIYUCIICHUS T1I0 XUMHYECKUM YPaBHCHUSIM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHbIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALUIO U3 yU4eOHNKa 1
CIIPaBOYHBIX MaTePHAIOB, TPAMOTHO MCHOJIb30BaTh N3YUSHHBII MOHSATUHHBIN ammapar Kypca XUMAN
HOCJIe MPEeIBAPUTENILHOTO CTPYKTYPHPOBAHUS MaTepuara.

Hcnonb30BaTh NpH BHIOIHEHNH YIeOHBIX 3aJaHUH U B IIPOLIECCE NCCIEA0BATEIbCKON IEITEbHOCTH
Hay4YHO-TIONYJISIPHYIO JUTEPATyPy XUMHYECKOTO COJCPIKAHMUS, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
NHTepHeTa 1ociie KOHCYJIBTALUH C eAarorom

9 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHble TEMbI,
pacKpbiBaloLMe AaHHbI pa3gen
nporpammol,

M KO/IN4eCcTBO 4acos, 0TBOAMMOE
Ha UX UsyyeHue

OCHOBHOE cofiep}KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspes 1. BemecTBo U xXMMU4ecKue peakuuu (10y)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . MenneneeBa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
HEePHOJUIECKON CUCTEME U CTPOSHHEM UX aTOMOB.
Krnaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOPraHWYeCKHUX COeqUHEeHUH. [ eHeTnueckas cBs3b
HEOPraHWYECKHX BEIECTB.

CrpoeHue BelecTa: BUIBI XUMIYECKON CBSI3U U THITBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. >

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCTpanum

1. Mope/iM KpUCTa/IJIMYeCKUX PellETOK HeOpraHu4ecKkux
BeLIEeCTB.

2. Kopotkoneproanas ¥ JIIHHHOIIEPUOHAS (HOPMBI
IMeproauyecKoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB

J. . Menneneesa

IIpaktudeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHBIE peaKIK Ha HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapakTepu30BaTh XMMHYeCKHe 3JIeMeHThI [IepBbIX TPEX IePHUO0B, Kalus U KaJbLUA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeH/iesieeBa ¢ 0OpOY Ha aJITOPUTM.

KnaccuduuyupoBaTh ¥ Ha3blBaTh HeOpraHWYeCKHe BellleCTBA MU3y4YeHHbIX KJ1acCOB C ONIOPOH Ha
cxeMy, TabJIMIy paCTBOPHUMOCTH.

OnuchbIBaTh 061 Me XUMUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBa NpUMepaMH MOJIEKYISIPHBIX YpaBHEHUHM XUMHUYECKHX PeaKLMi € OOpoH Ha CxeMy.

OnpenensaTb BUA XUMHUYECKOMN CBA3HU U THUI KPUCTAJIMYECKOH pelIéTKY BellleCTBa C OOPOM Ha
cxXeMy.

[IporuosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHUS N0CJ/e NpeJBApUTETbHOTO
pasbopa.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha
MHbOpMaIHIO U3 yiebHMKa U CTIPaBOYHbIX MaTEPHAJIOB, FPAMOTHO HCI0JIb30BAaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XMMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLiecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-NONYJISIPHYIO JINTePaTypy XMMHUECKOTI0 COAEeP>KaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nejarora.

PackpsIBaTh CMBICT TEOPHHU IMEKTPOIUTHIECKOI mucconnanuy. OOBSICHATS IPUINHBI

3JIEKTPONPOBOIHOCTH BOJHBIX PaCTBOPOB;

CocTaBiATh ypaBHEHUS JUCCOLUALMY KUCIIOT U ILEJIOUCH, TIOJIHBIC U COKPALICHHBIC XMMUYECKUE

YPaBHEHUSI XUMHIECKHIX PEAKINii HOHHOTO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepHuCTHKa
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

O611as XxapaKTepUCTHKa rajoreHoB. 0co6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe AJI1 HUX
cTeneHu okucaeHus. CTpoeHne U GU3NIECKHe CBOUCTBA
MPOCTBIX BELIECTB — rajioreHoB. XUMHUYECKHe CBOMCTBA Ha
npUMepe xjopa (B3auMoIeliCTBUE C MeTaJlJIaMH,
HeMeTaJ//IaMU - BOJIOPOJIOM M KHUCJIOPOJIoM, *1esioqaMu®).
XnopoBogopo/. CosisiHasA KUCJI0Ta, XMMUYeCKHe CBOMCTBA,
*noJsiydyeHue*, npuMeHeHue. KayecTBeHHbIe peaKkIiuy Ha
raJloreHuI-uoHbl */lelcTBHe XJIopa U XJIOPOBO0pO/ia Ha
OpraHusM 4esioBeKka.* BaxkHeillne XJ0puibl U UX

OGBbSCHATD 061IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJIJIOB U UX COEJUHEHUH B
npejiesiax MaJibIX MIEPUO/IOB U TJIaBHbIX noArpymn [leproandeckoi CHCTEMbI XUMUYECKUX
3JIEMEHTOB C yY6TOM CTPOEHUS UX AaTOMOB C UCII0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTb GU3UYECKHE U XUMHUYECKHE CBOMCTBA MPOCThIX BEIIECTB rajJioreHoB (Ha
pUMepe XJIopa) U CJOXKHBIX BEI[eCTB (XJIOPOBOOPO/Ia, XJI0PHAa HATPHS ), CITOCOOBI UX
MoJIyYyeHHUs, IPUMeHEeHYe U 3HaYeHHe B IPUPOJIe U KU3HH YeJI0BeKa [ocie
CTPYKTYpPUPOBAHUS MaTepHaJa.

OnpeziesisiTh raJOTeHU/I-HOHBI B PACTBOPE C UCII0JIb30BaHUEM Tab/IUIbl "XapaKTepHble
peakIuy Ha aHUOHBI".

[171aHUPOBATh U OCYILECTBJSATh HA MPAKTHKE XUMHUYECKHE IKCIIEPUMEHTDI, TPOBOJUTh
HaGJII0/IeHUS, [1eIaTh BbIBOABI 10 pe3yJibTaTaM 3KCePUMEHTA [10CJIe TPeiBapUTENbHOM
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HaXO0X/IeHHE B IPUPOJIE.

JleMOHCTpanuu

BuzneomaTtepuasbl: rajoreHbl ¥ UX COeJUHEHHUS.
O6pasubl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

Pacno3HaBaHue x/10pU/-UOHOB.

paGoThL

Ciie0BaTh MpaBUIaM 6€30MacHOM paboThl B 1a60PaTOPUU IPU UCI0JIb30BaHUU XUMHUYECKON
HOCYy/ibl M 060PYy/10BaHHUsI 10/ PYKOBOJICTBOM Ile/larora.

BbicTpauBaTh pa3BEépHYThHIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIN
anmapar Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-IOMYJ/IAPHYIO JIMTEPaTyPy XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O61asa
XapaKTepUCTHKaA
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

O611as xapakTepuCTHKa 3J1eMeHToB VIA-rpynnsbl.
Oco6eHHOCTH CTPOEHHSI aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpOEHl/Ie u
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3nyecKre U XMMHYeCKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTE/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJIOTHBIX OKCHI0B. CepHasi KUC/I0Ta, PU3HUUecKHe

Y XMMU4YeCKHe CBOHCTBA (0611Me KaKk Npe/iCTaBUTE s
KJIacca KUCJIOT U cienupuyecKue), mnpuMeHeHHe.
CepHHUCTasA KUCIOTA.

*XUMHYecKHe peaKl1y, JeXallle B OCHOBe
IPOMBILIJIEHHOTO C110c0o6a MoJy4YeHUs1 CEpHON KUCIO0ThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLysl Ha
cysibdaT-uoH.

Haxox/JieHue cepbl U eé coeJUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKarolel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHbIe AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeoTBpalleHus.*

JleMoHCTpanum

Kosuneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa MoJ, JeHCTBUeM
KOHIIEHTPUPOBAaHHOW CEPHOU KHUCJIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe cyibPaT-UOHOB.

BsaumozelicTBre pa3baBaeHHONW CEPHOM KUCIOThI C
LUHKOM. Beruncienus

10 YpaBHEHUSIM XUMUYECKHX PEaKLUK;

O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynnsl U Ux
coeMiHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C OIIOPOH Ha cxeMy "H3MeHeHUe painyCcoOB B MOArpynmnax’.
XapakTepusoBaTb pU3nYeCKHE
Y XMMU4YeCKHe CBOWCTBA POCTOrO BellleCcTBa Cephl U eé coeJUHEHUH (CepoBOIOPO/a, OKCH/IOB
cepbl, CEPHOM KHUCJIOTBI, CyJIb}ATOB), CHOCOOBI UX MOJIyYeHHs, IPUMEHEHNe U 3HaYeHHe
B IPUPO/ie U )KU3HHU YesI0BeKa C OOPOH Ha CXeMy U IJIaH.

OnpeessiTh HaIM4YKe CyJ1bdaT-UOHOB B PacTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C TepepaboTKOM coeiMHEHUH cephI
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[I1aHUpoBaTh M OCYIIECTBAATD Ha IPAKTHKe XUMUYeCKHe 3KCIIepUMeHThI, TPOBOJUTh
HabJ110/leHus, leJIaTh BBIBOABI 10 pe3yJibTaTaM 3KCepUMeHTa.

CieioBaThb NpaBUJIaM 6e30MacHOM paboThbl B 1a60PATOPUHU IPH UCIOJIb30BAaHUM XUMUY€ECKOHN
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[Tpon3BOAUTE BEIYMC/AEHHUS 10 XUMUYECKUM YPaBHEHUSIM 0 aITOPUTMY.

Hcnonb30BaTh NpHY BBINOJHEHUH yUyeOHbIX 33JaHUH TEKCThI y4e6HUKa, CIpaBOYHbIe
MaTepHasbl ([lepuouiecKyro CHCTEMY XUMUYECKUX 3/1eMeHTOB /. Y. MeHieneeBa, TabauLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJ HaPSXKEeHU N
MeTaJJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/IaHUH U B IIPOLIECCEe UCC/IE[0BATETBCKOU eI TeJIbHOCTH HAyYHO-NOMYJIIPHYIO INTEPaTypy

XUMUYECKOI0 COJiepKaHus, CIPaBOYHbIe MaTepHaJbl, pecypchl UHTepHeTa

nocJie KOHCYJIbTallY C elaroroM
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Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, pochop u ux
coeUHEeHUs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OCO6EeHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /1JIs1 HUX CTENEeHU OKUCIEHUSI.

A30T, pacupocTpaHeHue B IpUpPoie, PU3UUECKUE U
XUMHYeCcKHe CBOHUCTBA (B3aUMO/IeiICTBUE C MeTaJ/L/IaMU U
HeMeTaJUIaMH - KHCJI0POJOM U BoJopoaoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosiydyeHue* u npuMeHeHue. CoJii aMMOHUS, UX
¢dusnYecKre U XUMUYeCKHe CBOWCTBa (pa3J/ioxKeHUe,
B3aMMOJeHCTBHE CO LeJI0YaMH), IPUMeHEHNE.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GpU3nYecKre U XUMHYeCKHe CBOUCTBA
(o61mMe kak npeCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTrUcTas KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIell aMMOHHUSA B KauyeCTBe MUHePaJIbHbIX
YAOGpEeHUN.

*XUMHUYecKoe 3arpsiI3HeHUE OKpY»Karollel cpesibl
coeJJMHEHUsIMU a30Ta (KUCIOTHBIE AOX/H, 3arpsI3SHEHNE
BO3/lyXa, IOYBbI ¥ BOJLOEMOB).*

docoop, *annorponusie Mogudukanuu pocpopa*,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMOJIeICTBUE C
MeTaJ/lJIaMH, HEMeTaJlJIaMH, *KOHIIEHTPUPOBaHHOH
a30THOH M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusauyeckue u
XMMUYeCKHe CBONCTBA, nosyyeHue. KauecTBeHHast
peakuus Ha GpocaT-HUOHBL

Ucnosb3oBaHue $pochaToB B KAYeCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOJHbBIX BOJJOEMOB
docoaramu. JleMoHCTpaALUH

Konnekuuu: pocdop u ux coeiuHeHUsI.
B3auMo/ielcTBHE KOHLEHTPUPOBAHHON a30THON KUCJIOTHI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOpHbIe ONbIThI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas paboTa:

Ne 10. [ToyyeHre aMMuUaKa, U3y4YeHHUe ero CBOMCTB.

Buruucaenus

O6BSCHATH 06111Ee 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VA-IpyInbl U UX
CoeIMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BelllecTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, coJied aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo# kucn0THI, PochaToB), CIOCOGHI UX MOIYIEHHUsI, TPUMEHEHHE U
3HaueHMe B IPUPOJie U XKU3HHU YeJI0BeKa C UCT0/Ib30BAHUEM CXEMBI.

OnpefessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B PaCTBOPE € UCN0/Ib30BAHUEM TABIUILbI
"XapakTepHble peaK[M1 Ha KATUOHBI U aHUOHBI .

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP0o6JIeM, CBI3aHHBIX C HAX0XKJeHHEM COeIMHEHUH
azora u pochopa B OKpyKalolleH cpejie.

[I1aHUPOBATD U OCYIIECTBJIATb HA IPAKTHKE XMMUYEeCKHE IKCIIEPUMEHTbI, TPOBOJUTD
Ha0J1l0/leHus, leJIaTh BBIBO/IbI 10 pe3yJ/IbTaTaM 3KCIepU-MeHTa.

CnespoBaTh NpaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NPH UCIO0JIb30BAHUY XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa, ClIpaBOYHbIE
MaTepHasbl (TepruoJUIecKyI0 CUCTEMY XUMUYECKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNpsKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 33/JaHUH U B IpoLiecce UCCIe0BaTeTbCKON
JlesITeJIbHOCTH HAy4YHO-NONYJISIPHYIO JIMTEPATYPy XMMHUUECKOTI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHeTa Noc/ie KOHCYJIbTAlMH C TelaroroM
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— [0 YpaBHEHUSAM XMMHUYECKHUX PeaKI Ui

Tema 6. O611asa XapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeAHEeHUs

(84)

Yruepop, aanoTpomHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHue B IpUpo/ie, GU3UUECKHEe U XUMHUYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B Ipupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUYeCKHe
CBOMCTBA (B3aUMO/JECTBUE C META/JIAMH, HEMETA/JIaMH,
*KOHIIEHTPUPOBAHHOMW a30THOM U CEPHOU KUCA0TaMu)*,
UX ZIeWCTBYE Ha XKUBbIE OPraHU3MBbI, *nojyyeHne™*

Y IpUMeHeHue. *JKoJIoruyecKue Mpo6.JieMbl, CBI3aHHBIE C
okcuzoM yriepoga(lV); runoresa riio6aabHOTO
NOTeNJIeHUs] KIUMaTa; NapHUKOBbIN 3 dekT.*

YroJibHas KUC/I0TA U €€ coJii, UX GU3nYecKre U
XMMHYeCcKHe CBOUCTBA, no/1yYeHue U IpUMeHEeHHE.
KauecTBeHHas peakuus Ha KAPGOHAT-UOHBI.
*Hcnosib30BaHKe KapGOHATOB B 6BITY, MEJUL[UHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBE.*

KpemHuH, ero pusnyeckre U XuMU4ecKre CBoHcTBa (Ha
npuMepe B3aUMO/IeACTBHUS C MeTa/JIaM{ U HEMeTaJ/lJlaMu),
*1oJlyyeHHe U IPUMeHEeHYe B 3JIeKTPOHUKe.*
*CoeaHeHUs KpeMHUs B npupoje. 061ne
npezcTaByieHus 06 okcuze kpeMHus1(IV) u kpeMHUeBoOH
kucaoTe. CUIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
MeJIMLIMHE, TPOMBILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTePUAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eToH, kes1e306eToH. [IpobJieMbl 6e30macHOro
UCI0JIb30BAHHUsI CTPOUTEJIBHBIX MaTEPHA/IOB B
MOBCEIHEBHOM KU3HU.* JleMOHCTpanuu

Mogesiu KpuCTa/LIN4eCKUX pelIETOK asiMasa, rpaduTa,
MoJIeKyJIbl QyJiepeHa.

Ancop6uusi pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrzaém. [IporuBoras.

BH,L[eOMaTepI/IaJIbI: CUJIMKAaTHasdA NPOMBbIIIJIEHHOCTb.
Mopesin MoJieKyJ1 OpraHu4ecKUX BelecTB.
JlaGopaTopHble U NpaKTHYeCKHe paGoThl
JlabopaTopHbIi onbIT: KayecTBeHHas peaknusa Ha
Kap6oHaT-HoH. [IpakTHYeckre paboThI:

Ne 11. [ToniyyeHue yrieKUcaoro rasa v UsydeHue ero
CBOICTB.

Ne 12. PelneHue akcniepuMeHTaJIbHbIX 3a/ia4 110 TeMe
«HemeTanabi».

BbiuyucsieHus 1o YpaBHEHHUAM XUMUYECKHUX peaKuHﬁ
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OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnel 1 ux
CoeJMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh pU3HYECKHE U XMMUYECKHE CBOMCTBA IPOCTHIX BELECTB YI/IEpoia U
KpPEMHHUS U UX COeJUHEHUH (OKCUOB yIJepo/ia, yTOJbHOM KUCI0ThI, KApOOHATOB, OKCUAA
KpPEMHHUS1, KDEMHUEBOU KHUCJIOThI, CHIIMKATOB), CIOCOGKI UX MOJIY4YeHUSs], IPUMEHEHUE
Y 3HaY€eHUe B IPUPOJie U XKU3HU YeJI0BeKa.

OnpeesiThb KAPOOHAT- U CUJIUKAT-

HOHBI B pacTBOpe.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX MP06JIeM, CBSI3aHHBIX C HAX0XK/JeHHeM YIJIeKUCJI0To ra3a
B OKpY’Kalollel cpejie.

[I1aHUpOBaTh M OCYIECTBJATh HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTa 10CJIe
npeJBapUTeJbHON paGoThl.

CnespoBaThb NpaBu/iaM 6e30MacHON paGoThl B 1aG0paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
HOCy/Abl U 060pYy0BaHUS.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuouyeckyro cHCTEMY XUMUYECKUX 3/1eMeHTOB /Jl. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNPsKeHUH
METaJVIOB) MOCJIe KOHCYJIbTALUU C IIe[aroroM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3aJaHUH U B IPOLIeCCe UCCIe[0BaTEIbCKOM
JlesITe/IbHOCTH HayYHO-IIONYJIIPHYO JIMTEPATyPy XMMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




Pa3zge 2. MeTa/l/ibl M MX coeguHeHuA (20 4)

Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

O6111as1 XapaKTePUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cCUCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpenneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsKeHUH MeTas1oB. Pu3nyecKkre U XUMUYECKHE
CBOWCTBA MeTa/lJIOB (B3aUMO/leeCTBHE C KUCIOPOZOM,
BOJIOH, KMcI0TaMu). *O6111Ke CIoCO6bI MOMTyYeHUs
MeTaJs/10B.*

*TIoHATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT KOppo3uH. CrsiaBbl (CTasb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHHE B GbITY U
IPOMBILIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMy META/JIOB U CIIJIaBOB, UX
$U3UYEeCKUMU CBONCTBAMU.

Mopesnu KpUCTaIMYeCKUX PEIIETOK MeTaJlJOB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe € 06pa3laMH CIJIaBOB MeTaJIJIOB.
3aBHCHMOCTb CKOPOCTH PeaKIMU MeTaslla C KUCJIOTOH OT
NPUPO/bI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUUY€ECKUX peaKLUil.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU ONMCAHUH CBOKCTB
BeIlleCTB U UX NpeBpalieHUH.

OGBSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIEMEHTOB-META/JIOB U UX
CoeIMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIJIOB, 06LIMe GU3UYeCKHe U XUMUYeCKHe CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 00LIHMe CIOCOGHI [TOJYyYeHHS] METAJLJIOB II0C/IE CTPYKTYPUPOBaHHUS
MaTepHasa.

CnesfoBaTh NpaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NPH UCIO0JIb30BAHUM XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuoruyeckyro cucTeMy XUMUYeCKUX 3/1eMeHTOB /. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNPsKeHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIel0BaTeIbCKOH
JlesITe/IbHOCTH Hay4YHO-IIONYJIAPHYO JIMTEPATyPy XMMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocjie npeiBapUTebHON KOHCY/IbTALMH C IeAaroroM

Tema 8. BaxkHeilimue
MEeTaJlJIbl 1 MX COeAUHEHUS
(16 4)

[llenounble MeTasbl. [TosoxxeHue B [lepuoaryeckoi
cUcTeMe XUMHU4YecKux 3eMeHTOB /. . MeHeneeBa,
cTpoeHue aToMoB. Haxox/jeHue B Ipupo/e.

dusuyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe
HaTpuA U Kanus). OKCuAbl ¥ THAPOKCUAbI HATPUSA U KasIUA.
[IpuMeHeHMe 11e/I0YHBIX METa/IJI0B U UX COeJUHEHUH.
llles104HO3€eMeIbHBIE MeTaJl/Ibl MarHUH U Ka/lbLUH,
cTpoeHue aToMoB. [losioxxeHue B [leproandeckoii cuctemMe
XMMU4YecKux aeMeHTOB /I. U. MeHnzeneeBa. HaxoxzaeHue B
npupofe. Pusnyeckre U XUMHYECKHe CBOMCTBA.
BakHelllne coeAHEHHUs Kaablusl (OKCUA, THIPOKCUJ,
coJin). *JKEcTKOCTb BOZIbI U CIIOCOGKI €€ yCTpaHeHus . ™

OO6BACHATDH 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-METAJIJIOB B rpyInax v
UX COeIUHEHUH C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTBIX BEIECTB METAJIIOB U UX
coelMHeHUH (OKCU/I0B, THIPOKCU/IOB, COJIel) C OIOPOM Ha CXeMY, CIOCOOBI UX MOTYYeHUS,
NprYMeHeHHe U 3HaUYeHUe B TPUPO/IE U XKU3HU YesI0BEKa.

Pacno3HaBaThb C MOMOLIbI0 KAYeCTBEHHBIX PEaKIMi MOHbI METAJIJIOB (MarHus, a/IlOMUHUS, IUHKA,
JKeJie3a, MeJIM) C UCN0JIb30BaHUEM TabJIULbl "XapaKTepHble peaKkl My Ha KATUOHBI".

[11aHMPOBATh U OCYLIECTBJ/ISATD HA MPAKTHKe XUMHUYECKHE SKCIIEPUMEHTBI, TPOBOUTD
Ha6JII0/IeHUs, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCepUMEeHTa.

CrnefoBaThb npaBu/IaM 6e30MacHOM paGoThI B JJaGOPATOPHU NPU UCIIOJIb30BAHUU XMMUYECKOH
HOCYy/ibl M 060PYyIOBaHMSI.

[IpoM3BOAUTH BBIYUCAEHUS 10 XUMUYECKHUM YPaBHEHUSIM.
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Amomunuil. [losnoxeHue B [leproanyeckoi cucreme
XMMUYeCKUX 3y1eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofie. Pusnyeckue u
XUMUYeCcKHe CBOHCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

Keneso. [lonoxenue B [lepuoandeckon cuctemMe
XMMHYeCKHUX 31eMeHTOB /I, . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XUMHYecKue cBoicTBa. OKCHBI, THAPOKCU/BI U COTH
xese3a(ll)

u xese3a(lll): coctaB, cBoHcTBa U nosyueHue.

JleMOHCTpanumu

B3auMmozelicTBre HaTpUs C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HATPHs U KaJlusl.
OkpalMBaHue NJIaMeHM HOHAMU KaJIbIIUSL.
B3aumozeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMmaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYECKHEe PaGOThI
JlaGopaToOpHbIE ONBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U ero CIJIaBoB.
AmboTepHbIe CBOHCTBa 'MAPOKCH/IA AJIIOMUHHS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.

KécTkocTb BOABI U METO/IbI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

Ne 10. PewieHue akceprMeHTabHbBIX 334 10 TeMe
«MeTasibi».

BbruyuciieHUus
110 ypaBHEHHUSIM XUMUY€ECKUX peaKLUi

BoicTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HUHOOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBINA
anmapar Kypca XUMHH.

HWcrnosib30BaTh MPU BBINOJHEHUH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJ/IAPHYO JIMTePaTyPy XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME NOHATUA 06 OpraHU4YecKknx eellecrsax, 104

Tema 9. NepBoOHaYanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKux BeLlecTBax

06mue mnpejacTaBJeHUss 006 O0COGEHHOCTSAX COCTaBa M
CTpPOEHUsT OpraHMYecKUX  COeJAMHEHUH  yrJjepoja.
[lepBoHaYa/ibHbIE MOHATHS 06 OPraHUYECKHX BellecTBax
KaK O COeJUHEHMsX yrjepoZa (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TVIMIEPHUH, YKCycHas KucaoTa). *Ux
cocTaB M XUMHYecKoe cTpoenue. Kiaccudukaius
opraHuyeckux BemlecTB.* [loHATHE O GHOJIOTUYECKH
BaXKHBIX BeIeCTBaX: KUpaX, OesKax, yrjieBoJax — M HUX
posid B KHU3HM 4YeJsioBeKa. *MaTepuasibHOE €JUHCTBO

O6BACHATD IIPUYUHDbI MHOF006p33PlH BelleCTB, UWJIJIIOCTPUPOBATH B3aUMOCBA3b
HeOopraHu4eCcKux COB,ELI/IHEHI/Iﬁ yrjiepoJia ¥ OpraHM4eCKHux BelleCTB 104 pPyKOBOACTBOM
ydyureJid.

O6BACHATD yCi0BuUdA 6€e30MacCHOTO HCI0JIb30BaHMUS BeleCTB U XUMHWYEeCKHUX peaKuuﬁ B 6bITy.

XapaKTepI/IBOBaTb PpOJib XMMUHU B PA3JIMIHBIX c¢epax AeATeJIbHOCTHU J'II’O,C[SFI, OCHOBHbIE
BelleCTBa U MaTepHaJibl, IPpUMeEeHAEeMble B )KU3HU COBPEMEHHOTI' 0 YeJIOBEKa.
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OpraHU4eCcKHX U HeOPraHUYeCKUX CoeJUHEHUH.*
[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YroJb,
NPUPOJHBIN ra3, HePpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIIEHHOCTH.

Pazpen 4. O6o0menne Matepuana 1o Kypey «Heoprannmaeckast XuMusi» (4 1)

Tema 10. Xumus 1 OKpyKaroLas
cpena, 14

HoBble MaTepuasbl U TexHOJI0TMH. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
310poBbe. besonacHoe ucnoIb30BaHKe BelLECTB

Y XUMUYECKHUX peaKlUi B GBITY.

OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKOe
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO
JIONycTHMasi KoHIleHTpanus Bewects — [1/1K).

PoJib XMMHUU B pellleHUH IKOJIOTHYECKUX TPOob6IeM

0600611eH1Ee MaTepUaJa 1o
Kypcy «Heopranudeckas
XUMHUSA», 34

060611eHNe U CUCTEMATHU3AIHS 110 KypCy
«Heoprannyeckas XuMus»

XapakTepu30BaTh POJIb XMMUH B Pa3/IUYHBIX chepax JesTeSTbHOCTH JII0jeH, OCHOBHbIE
Bell[eCTBA U MaTepHaJibl, IPUMeHsIeMbIE B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BSICHATD yC/10BUS 6€30M1aCHOTO UCI0JIb30BaHUS BElLeCTB U XUMUYECKHUX PeaKIUH B ObITY

AHa/nn3MpoBaTh U KPUTHYECKH OLleHUBATh MHPOPMAIHIO O BJAUSHUH MPOMbILIJIEHHOCTH,
CeJIbCKOro X035 CTBa, TpaHCIIOPTA U AP. HAa COCTOSIHUE OKPY»Kalolleil cpe/ibl.

YMeTb OKa3bIBaTh NEPBYI0 IOMOLb IPU XUMHUYECKHX 0XKOraX ¥ OTPaBJIEHUSAX.

[IpyHUMATb y4acTHe B 06CYKJeHUU P06JIeM XMMUYECKOH M 9KOJI0TMYeCKOH HallpaBJIeHHOCTH,
BBbICKa3bIBaTh COGCTBEHHYIO MO3UIUIO 10 Tpo6JIeMe U pe/laraTb BO3MOXKHBIE [Ty TH eé
pellleHHUsC ONIOPOH Ha MTHPOPMALMIO U3 yYeGHUKA U CIpaBOYHble MaTepHaslbl, PeCyPChI
HHTepHeTa

[Ipn paspaboTke pabouyed HporpaMMbl B TeMAaTHYECKOM IJIAHUPOBAHUU [JIO/DKHBI OBbITh YYTEHbl BO3MOXXHOCTH HCIOJb30BaHUS 3JIEKTPOHHBIX (LUPOBBIX)
06pa3oBaTeJbHBIX PECYpPCOB, SIBJISIOLIMXCI y4yeGHO-MEeTOJUYECKHMMH MaTepHasaMy (MyJbTHUMeAUIHbIE IPOrpaMMbl, 3JEKTPOHHble Y4YeOHMKH M 3aJaYHHUKY,
3JIEKTPOHHBIE OUBJIMOTEKH, BUPTyasbHbIE 1a60pPaTOPHUU, UTPOBBIE IPOrPaMMBbl, KOJJIEKIIMY LUPPOBBIX 06pa30BaTeJbHBIX PECYPCOB), UCNOJIb3YEMBIMU AJIs1 00YYEHUS U
BOCIIUTAHHUsI DPA3JIMYHBIX TPYNIN I0Jb30BaTeJed, MpeJCTaBJeHHbBIMU B 3JIEKTPOHHOM (LU$POBOM) BHUAE M pealU3yMIIMMU AUJAaKTUYecKHe Bo3MokHocTH HKT,
coZiep’kaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 00pa30BaHUM.
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