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[TOACHUTEJIbHAA 3AIINCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKON
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0OO0IIEro 0Opa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmxaz Mwunnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMMbl OCHOBHOTO OOIIETO
oOpa3oBaHud 1O Yy4yeOHOMY TmpenMery «Xumus», DeaepaabHOW MPOrPaMMBI
BOCIIUTAHMs, C YYETOM paCIpelleleHHbIX [0 Kjaccam MpOBEpsieMbIX TpeOOBaHUN K
pesynbratam ocBoeHMsI DenepalibHOM aaanTUPOBAaHHOM 00Pa30BaTENIbHON MPOrPaMMBI
OCHOBHOTO oO0miero oOpa3oBaHMsl i1 OOYYaroIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
pa3BUTHS W  DJIEMEHTOB  COJAEpXKaHUSA, NPEICTAaBICHHBIX B  YHUBEPCAJIbHOM
KoaudukaTope 1no xumuu, Konnenuuu npenoaaBaHusi yaeOHOTo mpenMera «XUMHsD B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
IPOrpamMMBlI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

Y4yeOublii  mpeamer  «XHUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE MpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 00pa30oBaHUs
XUMHSI KaK y4eOHbIN MpeIMeT 3aHMMAET Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOJIBI,
(GbopMHpOBaHUN HAYyYHOW KapTHUHBI MHpA, CO3/aHUU OCHOBBI XMMHMYECKUX 3HAHWMH,
HEOOXOJUMBIX ISl TOBCETHEBHOM >XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YyelloBEeKa M OKpYy)Kawlleld ero cpeisl oOpa3a KH3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs XMMHMM CBSI3aHA C OBJIAJEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMMUM C IPYTUMU MpeaMeTaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pACTy OOyYarOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbBI OCHOBOIIOIATAOIIAE XUMUYECKUE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
MCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX NMPEBPALLECHUN U IIyTE€H YIIPABICHUS UMH
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YUYEHUSI HEOPraHUYECKOM XMMHUU COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkon .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHUMM aToMa, BHUAAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSX
IPOTEKAHUS] XUMUYECKUX PEAKIIUI.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OINUCAHUIO PE3YJIbTaTOB
YUEHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0O HOPM M NpaBuil Oe30macHOW paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus 1aHHOM nporpaMMsl B Ipoliecce 00y4eHHUs O3BOJIUT 00Yy4aroIUMCs
¢ 3IIP ycBOWTh KIIIOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEIU APYTUX HAyK O IPUPOJIE.

N3ydyenne xumuu cnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYaAIOIIUXCS HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHWW, OCHOBAaHHOIO HA MEXNPEAMETHBIX CBA3SIX € mnpeaMeramu «OKpyKarolnn
mupy», «®Duzukay, «buomorus», «l'eorpadpus», «Marematuka» u GdopmMupyet
KOMIIETEHIIUM, HEOOXOAUMBbIE [Jii MPOJOJDKEHHs oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTUYECKM aHAJIM3UPOBaTh HHQPOpPMAIMIO, MPEJCTaBICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOM >XU3HU; HABBIKOB 370pPOBOrO M O€30MMACHOTO st
YeJIoBeKa M OKPY’Kalollleld ero cpeibl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyvatouuxcs ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABIAECT ONPEIEIECHHYIO0 TPYAHOCTh ISl OOy4YaroMXCcs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJ1e0aHUSIMU BHUMaHUS, MaJIbIM 00bEMOM MaMSTH, HEJOCTATOUHOCTHIO OOIIEro 3amaca
3HAHWM, MOHWXEHHBIM IT03HABATEJIbHBIM HHTEPECOM M HHM3KMM YPOBHEM PEUYEBOIO
pa3BUTHSL.

Jlns mpeoposeHuss TPyAHOCTEH B H3YYEHHM YydeOHOro mpeamera «XuMHs»
HeoOXxoaMMa ajganTaius o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
MOCTENIEHHOE YCJIOKHEHUE N3YyYaeMOro MaTepHara.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCSA M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEJICHUE OTIEIBHBIX YPOKOB Ha pEIlICHUE 337a4 B CBA3U
CO CJIOKHOCTBbIO aHaim3a Tekcra oOywarommmuca ¢ 3IIP. Opranumdeckoe eIuHCTBO
NPAKTUUYECKOM U MBICIUTEIBbHOW NEATEIbHOCTH OOYYaIOIIUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XUMHUYECKHX 3HAHUU U
ymenuit. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSETCS M3YYCHHIO «CKBO3HBIX)
NOHATHI U (POPMUPOBAHUIO HaBBIKA CTPYKTYPUPOBAHHS MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTo mpeaMera « XUMHUsDH)
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OOmme wnenn wu3ydeHHs Y4YeOHOro ImpeaMera «XUMUS» TPEICTABICHbI B
@denepanbHOl  pabodeil mporpaMme OCHOBHOTO obOmiero oOpasoBanus. OHu
aKTyaJIM3UPOBAHBl C YYETOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HAMPABJICHHOCTH OOYYCHHsI HA Pa3BUTHE W CaMOPAa3BHTHE JIMYHOCTH,
dbopMmupoBanue e€ WHTEIUIEKTa W 00mel KyiabTyphl. OOydeHHe YMEHHUIO YYUTBhCS U
NPOJ0JIKAaTh CBOE 00pa30BaHME CaMOCTOSTEIILHO B HACTOSIIEE BpEMs SIBISICTCS OJHOU
U3 BOKHEHIINX QPYHKIHMHA y9eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcs ¢ 3I1P, tak ke, kak ¥ JIsi HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  HMHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATHIO PEIICHUI, CITOCOOHOM a1alTHPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEeHHS Ha CHCTEeMAaTUYecKoe NPHOOIICHHE YdYalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
MO3HaHUS, (POPMUPYIOIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX HPHOOPETEHUIO OO0y4aroIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopmMupoBaHue YMEHHI OOBSCHATH M OICHUBATH SBJICHUS OKPY)KAIOIIETO MHUpA
Ha OCHOBAaHWH 3HAHUU W OTIBITA, TTOJYICHHBIX MPU N3YYCHUN XUMHH,

dbopmupoBaHue y OOYyYarOMIMUXCs TYMAaHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENICHUS B OBITY U TPYNOBOU NEATEIBHOCTH B IEISIX COXPAHEHHS] CBOETO 3I0POBBS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIST ¥ HAMPABICHHOCTHU JAJIbHEHUIIIETr0 00yUeHHUS.

Kypc HanpaBiieH Ha penieHne CIeayouX 3a1a4, 00€CIeurnBarONINX PeaTn3aIinio
JTUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIHHOCTHOTO TMOAXOJOB K OOYYEHUIO XUMUU
oOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUSA:

dbopMHUpOBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUYSCKOM PUMECHEHUH; OBJIAJICHUC TOHATHHHBIM
anmapaTroM M CHMBOJHUYCCKHUM SI3bIKOM XUMUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, XHUMHUECKHX MPEBPAIICHU HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHWUH XWUBOW M HEXHBOW MPUPOIHI;
yryOJieHne PECTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIJICHHE OCHOBAaMH XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
1 OOBEKTHBHO OIICHWBATh XWU3HCHHBIC CUTYallUH, CBSI3aHHBIE C XHMMHEH, HABBIKAMHU
0e30macHOr0 OOpaIleHusi ¢ BEIIECTBAMH, HCIOJIL3yEeMBbIMH B TOBCEIHEBHOW >KU3HM,
YMEHHEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKM O€30MacHOE TOBEACHHUE B
LEJISIX COXPaHEHUS 370POBbs U OKPY)KAIOIIEH CPeNbl;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMHUYECKUMHU SIBIICHUSMHU U MPOLIECCAMHM, MPOUCXOIALIMMU B MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)K€ 3aBUCHMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

IpUOOpPETEHUE OMbITA UCIIOJIB30BAHUS PA3IMYHBIX METOAOB U3YyUEHUS BEILECTB,
HaOMIOIEHUST 32 MX NPEBPALICHUSIMHM IPU IPOBEACHUM HECIOKHBIX XHUMHUYECKHX
HKCIEPUMEHTOB C UCIOJIb30BAaHUEM JIAOOPATOPHOTO 00OPYA0BaHUSI U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHUH XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX HKOJOTMYECKHUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyueHue y4eOHOMY MpeaMeTy «XUMUsS» HEOOXOAUMO CTPOUTh Ha CO3JaHHUH
ONTHUMAJIBHBIX YCIIOBUM JJI1 YCBOECHHSI MPOTrPaMMHOIO Marepuaia OOy4arolUMUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH J0MKEeH MO COoAepX aHUI U 00beMy OBbITh aJallTUPOBAHHBIM AJI O0YYaIOUIUXCS C
3[IP B coOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMM MOTpeOHOCTAMU. Clenyer
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B IPUMEHEHUU 3HAHUI C HCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
ornop, 00y4eHus CTPYKTYPUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHuWe AJ MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepuajia UMEeT
Ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € Y4YeOHbIM MaTepuan C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYSHHBIX 3HAHUHM U TPAKTUUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh TPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeobOxomumo
MOCTOSIHHO CJIEIUTh 3a IMPaBWIBHOCTBIO pEYEeBOro OQGOpPMIIEHHSI BBICKA3bIBaHUI
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM MOBEJCHUS U JIEATENbHOCTH, oOyyatoniuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOJUM CTPOXKAUIIMA  KOHTPOJb
COOJIIO/ICHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEIEHUHU J1a00paTOPHBIX padoT B
XUMUYECKOM KaOuHETE.

IIpumepHble BuABI aesdATeqabHOcTH oOy4daromuxcss ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHeE CO/Iep:KaHNU 00pa30BaHus 10 NpeaMeTy « XHUMHUSD»

Conmepxanue BUAOB jaesTenbHOocTH oOywatomuxcs c¢ 3[IP Ha ypokax xumuu
OTIpe/IeNsAETCS UX OCOOBIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTAMHU. [loMUMO MMIMPOKO
ucnonbzyemMbix B @OIT OO0 oOumx st Bcex OOydyarolmuxcs BUAOB JIEATEIBHOCTH
ClIeAyeT YCWIHTb BHUJIbl JAEIATEIbHOCTH, CHeuu(puYHbIe I JAaHHOW KaTeropuu
oOyJaromuxcsi, Uit 00ecTieyeHNs] OCMBICIIEHHOTO OCBOEHHS COJEpKaHUSI 00pa30BaHMUs
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[0 MPEAMETY: YCWIEHHE MNPEAMETHO-NMPAKTUYECKON NEATEIbHOCTH C aKTHBH3aUUEn
CEHCOPHBIX CHCTEM; YEPEAOBAaHWE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha ajJrOPUTM; «IOLIArOBOCTH» B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCIOJIb30BaTh OMOPHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YACINUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHasa: COCTAaBICHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAYEHHBIMH OCHOBAHUSAMHU JJIsl KJIacCU(UKAIMKM M HAMOJIHEHUE UX MpUMEpaMu U
zp.

[IpumepHass TemaTryecKas U TEPMHUHOJIOTHYECKAs JIEKCUKAa cooTBeTCTBYET POII
000.

Hns oOyuatomuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA TPUEMbI PabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYalOUIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaemble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yaslbHAs
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®DenepalibHbIM TOCYJApCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHAAPTOM OCHOBHOTO OOIIEro o0pa3oBaHUsl y4EOHBIM MpeaMeT «XUMUS» BXOIUT B
MpeAMETHYI0 00acTh «ECTeCTBEHHOHAy4YHbIE MPEIMEThD U SBIAETCS 005S3aTENbHBIM
TUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydeHue oTrBefeHO 136 ydyeOHbIX 4acoB — Mo 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHMsl 1O Yy4yeOHOMY TmpenMery «XuMHs», COOTBETCTByeT DenepanbHOR
aJanTUPOBAHHONW OCHOBHOW 00pa3oBaTeIbHOM MpOTrpaMMe OCHOBHOTO — OOIIETO
oOpa3oBaHMs 00YHAIOIINXCS C 33JACPHKKOIM CUXUUYECKOTO Pa3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COJEP)XAHUE OBYUEHUNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumuum B KU3HU uenoBeka.* Tena M BellecTsa.
@u3nvecKre CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.™ UYwucteie BemectBa W cMmecu. CrnocoObl pazneneHust cmeceid. [IpaBuia
0e3o0macHOro oOpalieHus ¢ BeulecTBaMH U J1abopaTopHbIM 000pynoBanueM. *[lonsTue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
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sneMeHToB. OTHOCUTENbHAS aTOMHAasi Macca. [IpocTeie U cinoxHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3JIoXKeHHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpaTOpUM U MpUEMAMH OOpallleHUs C J1a0OpaTOPHBIM O00OPYIOBAHUEM;
W3yuyeHHE W OMHUCaHue (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEIECTB;
HaOmoieHne (pu3nyecKrx (IJIaBICHUE BOCKA, TASIHHUE JIbAA, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aMMOJEHUCTBUE MeJa C KUCJIOTOM) SIBICHWM, HAOMIOJACHHE U ONUCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3siocKeHUE caxapa, B3aUMOJEHCTBUE
CEepHOM KHCJIOTBI C XJOopuaoMm Oapus, pasioxeHue ruapokcuaa meau (1) npum
HarpeBaHMUH, B3aUMOJAEHCTBUE Xkele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzaeneHus cMeceil (C TOMOILBI0 MarHuTa, PUIBTPOBaHKE, BbIMIAPUBAHUE, TUCTUILISALNS,
xpomarorpadus), MpOBEJEHUE OYUCTKU NOBAPEHHOHM COJIM; HAOJIOJIEHUE W ONHUCAHUE
pe3yabTaTOB TPOBENEHUS OIbITa, HWUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl;
CO3/IaHHE€ MOJIETIEN MOJIEKYJ (IIApOCTEPKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, pU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust MpOCThIX U CIOKHBIX BemiecTB. COCOOBI MOJIYYSHHS] KUCIOpOoa B
nabopaTopur *u npoMeblnuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumax.
Kpyrooport kuciopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUcIopoa.

TennoBo# 3 PexT XuMUIECKON peakiny, TEPMOXUMHYECKUE YPaBHEHHUS, IK30- U
SHIOTEPMUYECKHUE peaKlUK. TOMIMBO: yrojib U METaH. 3arps3HEHNUE BO3yXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIOsT.*

Bonxopox — aneMeHT M mpocToe BewiecTBo. HaxoxaeHue Bomopona B IPUPOZAE,
¢du3nUecKkue 1 XMMUYECKUe CBOMCTBA (Ha MpUMEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX H
COJISIX.

KonuuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABoraapo. MossipHbIi
00BEM Ta30B. Pacuersl o xumudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSIPHON Macchl, MOJISIPHOIO 00beMa
ra3oB. Pacu€Tbl o XMMUYECKUM YPaBHEHUSIM.

*@u3nueckue cBorcTBa Bonbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BelIleCTB B Boje.* Pacuer maccoBoil momum
BEILIECTBA B pacTBOope (IIPOLIEHTHAsl KOHUEHTpamus). MaccoBass A0Js BeElIECTBa B
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pactBope. *XHUMHUYECKUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peakunum ¢ mertamiaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstie 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *[lonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEIIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMeEHKIaTypa OCHOBaHUM.
du3uUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMu, colisimu). *Ilomyyenue ocHoBaHMM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMHM, Ha TPUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl moiydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJeid,
*CcnocoObl MOTYYEHU™, B3aUMOJICUCTBHE COJIEH ¢ MeTaUlaMH, KUCJIOTaMH, IeJI04aMu
U COJISIMU, IPUMEHEHUE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTaAMU U IIEJI0UYaMHU, Pa3yioKEeHUE MpU
HarpeBaHWM) U MOJy4YeHHUE.™

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

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3/IyX€; MOJIydYeHUE U U3YYCHUE CBONCTB KUCJIOPO/a; HAOMI0ACHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00Pa3lioB BEIIECTB KOJIUYSCTBOM | MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PAcCTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
MIPUTOTOBIICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIECTBA; B3aWUMOJICHCTBUE BOJIbI C MeTaJUIaMu (HATpUEM M KaJibIlueM) (BO3MOKHO
HCIIOJBb30BaHUE BUJIEOMATEPUATIOB); OMPEEIICHHE PACTBOPOB KHUCIOT U IIEIOYEH C
MOMOIIBI0  MHAMKATOPOB; HCCIEIOBAaHUE OO0pa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pPacTBOpax
KHUCJIOT U IeNIovell; nzyuenue B3aumoaectBus okcuaa menu(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METAJJIAMM, PEaKIuii HEUTpaiu3aluu; MojJydeHue HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeETajula JAPYrMM W3 pacTBOpa COJIM; peEIIeHue
DKCIEPUMEHTANIbHBIX 33/ad 1o TeMe «BakHelmume Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

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



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEIIOYHO3EMENbHbBIE METaUIbl, TaJIOTEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpble 00pa3yloT amM(GOTepHbIE OKCUIBI U
TUIAPOKCUIBI.*

[lepnognuecknii 3akoH. llepumoandeckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ bopmbl
[lepuomnueckon cucreMbl xumMudeckux syeMeHToB . . Menneneesa. Ilepuonbl u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANEKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 xumMuueckux snemMeHToB Ilepunonnueckoi
cuctembl JI. 1. Menneneea. XapakTepUCTMKA XHUMHUYECKOIO OJJIEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
MNOATPYII, B 3aBUCHMOCTH OT AaTOMHOIO (IOpPAJKOBOrO) HOMEpa 3HAYEHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKJaHUH. ™

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

Crenenp okucieHus. OKHCINUTEIBbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBIICHUSI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aHMOJICUCTBUE THUAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
ITPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUA,
TaK W TOHATHUM, SBJSIONIUXCS CUCTEMHBIMU JIJI OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHd,
3aKOH, aHAJIU3, CUHTE3, Kiaccu(ukaiys, mepuoIudyHOCTh, HAOMIOIEHNE, SKCTIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE.

dusnka: MaTepusi, aToOM, DJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (PM3WYECKUE BEIMYUHBI, SIUHUIIEI H3MEPCHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, MOJE3HBIC
MCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.
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COILEPKAHUE OBYUYEHMUS B 9 KIIACCE

BemecTBo n XumMu4uecKkas peakuus

Ilepuognueckuii 3akoH. Ilepumonnyeckass cHUcTeMa XUMHUYECKHUX DIJIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaIHs, KalbLMsI U UX COCAUHEHHUH B
COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pElETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB (MEXIyHapOaAHas U
TPUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKHUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, [0 TEMIOBOMY 3()(PEKTy, 0 U3MEHEHUIO
CTENEHEW OKHUCJICHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTanauzatopa).* OK30- U JSHIOTEPMUYECKHE peakiuuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX U TeTePOreHHBIX
peakuusx. [lonsiTue o XuMuueckoM paBHOBecuH. CMEIIeHNEe XUMUYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIIME HA CKOPOCTh XMMHUUYECKON pEaKIMy U MOJI0KEHUE XUMHUYECKOTO
paBHOBeCHS. ™

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIeHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLU C UCTIONIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3IEKTPOJIMTHYECKONW TUCCOLUALMU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
DNEKTPOAUTBI U HEdNEKTPOIUThl. KaTHOHBI, aHMOHBI. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. IloHsTHE O cTeneHu
nucconuanuu.™ CuabHbIE U C1a0ble AJIEKTPOTUTHI.

Peakiuu noHHoro oOMeHa. YclioBUS MPOTEKAHUS PEaKIMA MOHHOTO OOMEHa 10
KoHUa. ITonHbIEe U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuui. XUMHUYECKUE CBOKCTBA
KHCIIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAaKIMM HA KATHOHBI W AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyiabdaT-, kKapOoHaAT-, cuiIMKar-, (ocdar- aHUOHBI
TUJPOKCUA-UOHBI; KaTMOHBI aMMOHUSI, MarHus, Kajbllys, allOMUHUS, kejie3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpAXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB M HEMETAIIOB (rpaduta U anMasa),
CIIOXHBIX BEIIECTB (XJOpUJA HATpuUs); HUCCICJOBAHHE 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JICHCTBUS pa3IM4YHBIX (AaKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MTPOLIECCA TUCCOLMALIMHA KUCIIOT, IIEIOYEH U
cojgel  (BO3MOYKHO  MHCIIOJIb30BAHME  BMJICOMATEPUAOB); IPOBEICHUE  OIIBITOB,
WUITIOCTPUPYIOIIUX TMPU3HAKKA IPOTEKAHUs pPEaKUMid HMOHHOro oOMeHa (oOpa3oBaHue
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OCajika, BBIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakUuid  (FOpeHHe, peakUuu pa3oxKeHHUs,
COEIMHEHMS); PACIIO3HABAaHUE HEOPraHMYECKHUX BEILECTB C IOMOIIBIO KayeCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

HewmeTaibl 1 uX coeuHEHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MUECKHE CBONCTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOpOAOM, *memoyamu™).
XnopoBoaopoa. CoJisiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, *TIOyYeHUE™, MpUMEHEHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OpraHM3M uesioBeka.®* BaxkHeiline XJI0puasl U
UX HaXO0KJIEHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIEC CTEIIEHNU OKUCIICHUS.

CrpoeHue M (pu3nMyecKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLICHTPUPOBAHHBIMU a30THOM M cepHOW KucimoTamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBbHBIE CBOMCTBA).
Oxcuapl cepbl KaKk MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas kucioTta: Gu3nvecKkue
U XUMHUYeckue cBoicTBa (o0mme u crneuuduueckue). Conm CepHOM KUCTOTHI,
KAaueCTBEHHAas peakiys Ha cyib(aT-uoH. CepHucras KucioTa. *XMMHUYECKHE PEaKLUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCHOTHI.™
Haxoxnaenue ceprl u €€ coenuHeHnid B npupoze. [I[puMeHenune cepol U ee COETMHEHUH B
ObITY WM B TNPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXaroleh Cpeabl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIE CTEICHN OKUCICHHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NUECKHEe U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMM M HEMETaUIaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupome. AMMHUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moflydeHue™ u MpUMEHEHUE.
Conn amMMoOHUS: cocTaB, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (pa3iioiKeHUeE,
B3aMMOJICHCTBUE CO IIejouyaMu), npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHMsI. A30THas KHUCJIOTa, €€ (Qu3nUecKue M XUMHUYECKHE CBOMCTBa (oOuiue u
cnenuduueckue), *nomydenue.®* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHMSI B KAu€CTBE MHUHEPAJIBHBIX YJIOOpEHUI.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

®ocdop, *ammorponnsie Moaudukanuu docdopa,* PuaNUEeCKUe U XUMUUECKHE
CBOMCTBa (B3aUMOJICHCTBUE C MeETAlJIaMH, HEMETaJUIaMH, *KOHIICHTPUPOBAHHBIMH
a30THOW m cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopHas kucioTa:
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busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHeEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE O KOMIUIEKCHBIX yaoOpeHusx.* OoOias
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BaleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacripocTpanenue yriepojia B Ipupojie, XapakTepHbIe CTETIEHU OKHUCIICHHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJIaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepona B npupozge. Okcuabl yriepoaa, ux (pusndeckrue U XUMHUYECKUE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Jkonoruueckue MpoOJIeMbl, CBsi3aHHBIE ¢ okcugoMm yriepona(lV); rumoresa
100aJbHOr0 TMOTEIUICHUSI KIMMarta; NapHUKOBBIA 3G dekT.* YronbHas kucioTa U e€
CoJiu, MX (U3MYECKHEe U XHMHYECKHE CBOWCTBA, *MONydyeHUE U MpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriepoja (Ha mpuUMepe METaHa, THIECHA, 3TAHOJA, YKCYCHOM KHCIOTBHI.
*1x coctaB M XuMmMHuecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[TonsiTe 0 OMONOrMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNKax, yrieBoJax — M UX
POJIM B KM3HU yelloBeKa. *MarepuaibHOE €MHCTBO OPraHUYECKUX M HEOPraHUYECKUX
COEIMHEHUM. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICHCTBUSl C MeETa/llaMM M HEMeTaulaMH), *moiydeHue® H NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEeBOU kucnoTe. CUIMKaThl, pU3nYecKue 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne cTpOUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajIoB B IOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCIEPUMEHT: H3yuyeHHEe OO0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, MPOBEJCHUE KAUYECTBEHHBIX PEAKLIHUU HAa XJIOPUI-HUOHBI U
HAOJIIO/ICHUE TPU3HAKOB WX TMPOTEKAHMS; OMNBITHI, OTpaxaroue (U3NUecKue u
XUMUYECKHE CBOWCTBA TaJOr€HOB W HMX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHAJOB); O3HaKOMJeHHWE ¢ oOpas3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); HAOIIOICHUE TMpoliecca OOyIVIMBAaHMUS caxapa MoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOU KHUCIIOThI; M3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOMN peakuu Ha Cyab(}aT-uoH U HaOII0AeHUE
npu3HaKa e€ MpoTeKaHus; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COEIMHEHUI (BO3MOXKHO HCIOJIb30BAHHE BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHHe ero CBOMCTB; MPOBEICHHE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHMS U ¢PocaT-uOH U HM3yYeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEAbIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUTMUYECKUX
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pemérok anMasa, rpaduTa; 0O3HAKOMJICHHE C IMPOLECCOM aJIcopOInu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOMCTBOM MPOTUBOTrasa; IOIy4YCHUE
YIJIEKHCIIOTO Ta3a U U3YYEHHUE €r0 CBOWCTB; MPOBEJCHUE KAaUYECTBEHHBIX PEaKIUi Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUs; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKaTHOM MPOMBIIUIEHHOCTH; PelIeHNe IKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BaxxHei1ne HeMeTaIbl ¥ UX COSIUHECHUS.

MeTtanisl 1 KX COEUHECHUS

OOmras XxapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX  noyiokeHuss B llepuwoauyeckod — cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
. . MenneneeBa u ctpoenusa atoMoB. CTpoeHrue MeTauioB. Mertajuimdeckas CBsI3b U
METAJUIMYECKAST KPUCTAUINYECKAS] PEIIETKA. DIJIIEKTPOXUMUYECKAN DAL HANPSKCHUN
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJION, KUCTOTaMK). *OO01uMe crocoOsl monyueHuss MetauioB. [loHsTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenouynble MeTauibl: MojoxkeHue B Ilepuoguyeckoil cUCTEME XUMUYECKHX
anemeHnToB JI. WM. MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METAJIIOB U X COCTUHEHMUIA.

[[lenoyno3emenbHbIE METaJJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepuonnueckoi cucreme xumuueckux snemeHToB JI. M. MeHneneeBa; cTtpoeHne ux
aTOMOB; HaxOXJeHue B mpupoaec. PHU3NUECKHE U XUMHUYECKUE CBOMCTBA MarHusg M
Kanblys. BaxHeimme coequHeHus: Kaubluus (OKCUI, THUIPOKCUA, coiu). *XKécTtkocTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AnmoMuHui: TonoxkeHue B llepuoamyeckoll cuCTEME XUMHUYECKHX JJIEMEHTOB
J. . MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATFOMUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckor CHCTEME XHMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpOCHME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKUE CBOMCTBA JKelie3a (B3auMOJAECHCTBHE C METAJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupnpl, runpokcuasl u conm xkene3a(ll) wm kenmeza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMu METa/IOB U CILJIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOKHO
HCIIOJb30BaHUE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICIOBAHKE
CBOMCTB JKECTKOW BOJBI; TMpoOIlecca TOpPEHUs Kele3a B KHUCIOpoJe (BO3MOXKHO
HCIIOJB30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHusi, Kajublius, amtoMuHusi, nuHka, xene3a(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMHMCAHKE MPOIIECCOB OKPAIIUBAHUS IIAMEHA MOHAMH HATPHS, KIS U
KaJblsi (BO3MOXKHO HCIIOJB30BAHHUE BHICOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHIA AJIFOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
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3a11a4 no teme «Bakaene MeTajuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHLeHTpauus BewecTB — [1J1K). Posib XxuMuu B pellieHHH 3KOJOTMYECKHUX TPOoOIemM.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIN Tra3, HEPTH),
MPOJYKTHI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepUaoB (CTEKIO, CIUIABBI
METaJUIOB, MOJIMMEPHBIE MaTepUalIbl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3y4YeHUH XUMUU B 9 Kiacce
OCYIIECTBJISICTCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CHHTE3, KiIacCu(PHUKaIis, TepuoIUIHOCTh, HAOI0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3aps/l, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTA/NIMYECKas penETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: dotocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPATbHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOTJTUBO, BOJTHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynbraThl ocBoeHust oOyuwatomumucs c¢ 3[IP ydeGHoro mpeamera
«XUMHSD» JOJDKHBI COBMANaTh ¢ pe3yiapTaTamu PenepasibHON pabouell mporpaMMel
OCHOBHOT0 00111€T0 00pa3zoBanusi. Hanbonee 3HaUMMbIMU SBIISIFOTCS:

JIMYHOCTHBLIE PE3YJIbTATDI:

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOGHHS MNPOrpaMMbl  OCHOBHOTO  OOIIETo

O6paSOBaHI/I$I JOCTHUTarOTCA B XOAC O6y‘16HI/I}I XMMHMHM B CIHHCTBC y‘l€6HOI>’I )41
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BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

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

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HaCIEIWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(MOpManuen o
MEePEOBbIX JIOCTIKCHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 0OILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4yeOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU IMPH BBINOJIHEHUN y4EOHBIX,
[MO3HABATEJbHBIX 3374, BBINOJHEHUH XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCEe
ATOM y4eOHOW IEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE U TMOCTYIKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cpesoil, O
pPOJI XUMUH B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATENIbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUH, HEOOXOUMBIX ISl O0BSICHEHUST HAOII0JaEMBIX TIPOIIECCOB U SBJICHU;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOSATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JTOCTYIMHBIMH TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYUYeHHMI0O U TO3HAHWIO, JIFOOO3HATEIBHOCTU, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIILCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSI 00yUYEHUS B JaJbHEMIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHHUS LIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOLIECHHS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUIA U HEMIPUITHS BPEIHBIX
MPUBBIYEK  (YMOTPEOJICHUST aJKOTONsl, HAPKOTUKOB, KYypeHHs), HE0OXOAMMOCTH
COOMIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKMMHU BEIIECTBAMU B
OBITY U peaTbHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUS:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBaOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YMCJIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHU MPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHONW NIEATEIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHHUN, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHHSI K IMPUPOAE KaK MCTOUYHUKY >KH3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUs, IOHUMAaHHUs [IEHHOCTH 30POBOro U 0€30MacHOIr0
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3JI0pPOBbIO, OCO3HAHHUSI LIEHHOCTH COOJIIOACHMS MpaBUil 0€30MacHOTO
MOBEJEHUS NpU pabOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYalUAX, YTPOXKAIOLIIUX 3/I0POBbIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJyYyaeMble NpPU H3YyYEHUU XUMHUH, IS
pEelIeHMs 3a/1a4, CBA3aHHBIX C OKpPYXKaroleld MPUPOJHOM Cpeloy, NOBBILICHNUS YPOBHS
HKOJIOTMYECKON KYJIbTYPBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTUYECKOTO MBIIUICHHS], YMEHHSI PYKOBOJACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHON IPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yiabTaThl OCBOEHHUs 00pa30BaTENbHON MPOTPAMMBI TI0
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIHHBIMU JCHUCTBUSIMH, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNIO XMMHUYECKUX BEIICCTB O 33 IaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIs YKa3aHHBIX JIOTHYCCKUX OTepaIiii;

CTPOUTh  JIOTHYECKOE  CYXKIEHHE TIOCNIe  TPEABAPHUTEIILHOTO  aHaju3a,
BKJTFOYAOIIEE YCTAHOBJICHUE TPUYNHHO-CIICICTBCHHBIX CBS3CH

co31aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIH U CXEMBI
JUTSI pelieHus1 yueOHBIX U TTO3HABATELHBIX 33/1a4 C TIOMOIIBIO MEe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKHUX TIPOIIECCOB U  HX
MOCJIC/ICTBUSI;

2) 0a30BbI€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C TTOMOIIIBIO TE/Iarora MPOBOJAUTh XUMHUYECKUHN OIBIT, HECIIOKHBIN IKCTIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBsI3el
U 3aBUCHMOCTEH 00BEKTOB MEXy COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (PopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yjIbTaTaM IIPOBEICHHOTO HAOIFOACHUS, OIIbITA;

3) pabota ¢ unpopMaIuei:

BBISIBIIATH JePUIIMTEI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PCIICHHS
MIOCTABJICHHOM 3aJ1a4u;
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npeoOpa3oBeIBaTh MHGOPMAITUIO U3 OJHOTO BHJA B APYrou (TabauIly B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
NpeaioKeHHON yueOHOM 3a71auM U 3a/IaHHBIX KPUTEPUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpyMIie (ONpeaesaTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThI C MCHOJIb30BAHUEM HJUIFOCTPATUBHBIX MATE€PUANIOB JUIsl BBICTYIUIEHUS IIEPEN
ayJIUTOPUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIIE: HaXOIUTh oOuIee
pelieHre M paspemiarb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3UMLMN M ydeTa
MHTEPECOB; GOPMYIUPOBaTh, ApPTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

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

OBnasieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JEHCTBUSIMMU:

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

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M NTO3HABATEIBLHOM IESITEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTATAMHU, OCYIIECTBISATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, ONPEICIAThH
CHocOOBI ICUCTBUI B paMKaxX MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;

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

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpeNeNsTh IMO3UTUBHBIE W3MEHEHHUs M HalpaBlIeHUs, TpeOyrolue
JanbpHeHIen paboTsl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEAMETHBIE PE3VYJIBTATHI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKaHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepaibHON pabodeid MporpamMMoO, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyueckne s y4eOHOro mnpeamera
«XuMus», BUAbL AEATEIBHOCTU MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpETalHH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYyaIUsIX:

NPEACTABICHUE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTU SBJIEHUN MPUPOJIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOM HAyKd Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl W MPAKTUYECKOM

18



JESITETPHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUHU CPEJIN APYTUX ECTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUISL COCTaBlIeHUs (POPMYII HEOPTAaHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYeOHBIX JIEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkJaTypbl (IUPAC u TpuBHalbHON) W yMEHHUE HMCIOJIb30BaTh €€ NIl pelIeHUs
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OINOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHUE C MOMOIIBIO YUUTEIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3Y4YCHHBIM MAaTEpUAIOM W TPU TOJYYEHWH HOBBIX 3HAHHWH, a TAKXKE B MPOIECCE
BBITIOJTHEHUST Y4Ye€OHBIX 3aJaHUi U npu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(dOopMaIuu, KOTopasi BKIIOYAeT:

BAKHEUILINE XUMHUYECKUE ITOHATHS: XUMHYECKUH 3JJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpPHBIH 00bEeM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJb (CPEIHss),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHHs], peakIuu 00MeHa, TeTrIoBOol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKumnu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOrO 3JIEMEHTA B COCIMHEHHH, MacCcOBasd
JIOJIS1 U TIPOLICHTHAsI KOHLIEHTpAIMs BEUIECTBA B pACTBOPE, SAPO aToMa, SJIEKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, paAuyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKasl pelnieTka (aroMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE Y BOCCTAHOBIIEHUE, DJIEKTPOJIN3, XUMHUUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW PpEaKIUu, KaTaau3aTrop, MpeAeIbHO
nonyctumas konnentpauus (I1IJ1K), koppo3ust MeTanioB, CIiaBbl;

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

TEOPUM XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHSs, TEOPHUS DICKTPOJIUTHUYECKON
JIMCCOLIMALNM, a TAaK)KE MPEACTABJICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX MCCIEAOBAHUSI BEIIECTB M U3YUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamguyc aroma, 3IJIEKTPOOTPULIATETBHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUS 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajblX MEPUOAAX U TIaBHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHHUS
aneMeHTa B llepmoanueckor CHCTEME C YHMCIOBBIMHU XapPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij smpa, 0oOIIee YHCIO AJIEKTPOHOB),
pacnpeiesieHueM 3JEKTPOHOB IO JHEPIEeTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
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MEPUOJIOB, KaIusl M KaJbIUs; KIACCU(DUIMPOBATH XMMUYECKHE DJIEMEHTHI C OMOPOH Ha
onpeneneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHUE KJIaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIleCTBa
U XUMHYECKHE PEaKIMM C OMOpPON Ha CXEMBbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B COEJIUHEHUSIX, 3apsijl HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIb IO AITOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHUE XapaKTepU30BaTh C OMOPOM Ha cXeMy (PU3NYECKHEe W XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
dbochop, cepa, xyiop, HaATpuil, Kanauii, MarHuii, KaJbLUM, aTIOMUHUN, KEJI€30) U
CJIOKHBIX BEIIECTB, B TOM YHCIIC UX BOAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - ITA rpynm, amomunus, menu (1),
nuHka, xene3a (II u III), okcuast yrnepona (I u IV), kpemuus (IV), azota u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaIM3a IMOJ PYKOBOJCTBOM
nejgarora, MPUMEHEHUE BEIIECTB B 3aBHCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MIPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCJIOBUSX, BJIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOJHYIO CPELY;

YMEHUE COCTABJIATH MO 00paslly, CXeMe, alropuTMy Y4YeOHBIX JIEWCTBHIA
MOJICKYJIIPHBIC ¥ MOHHBIC YPAaBHEHUS PEaKIMi (B TOM YHCIIE PEaKInii HOHHOTO OOMEeHa
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN), WLUTIOCTPUPYIOMINX XUMUYCCKUC
CBOWCTBA HM3Y4YCHHBIX KJIacCOB/TPyNN HEOPraHUYECKHMX BEHIECTB, a TaKKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO JJIEMEHTa B COCIUHEHUH, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOpE, KOJUYECTBO BEIIECTBA U €r0 MacCy, 00BhEM Tra3oB ¢ OMOPOM Ha
oOmue hopMyJIbl; YMEHUE MTPOBOIUTH PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJTYKTOB PEAKITUH C
OTIOpOi Ha 00pa3el], aNroOpUTM yUeOHBIX JCHCTBU;

BJIaJICHUE OCHOBHBIMHM METOJIaMU HAYYHOTO TO3HAHUS (HAOII0IcHNE, U3MEPEHHE,
OKCIIEPUMEHT, MOJCIMPOBAHUE) TPH HM3YyUYCHWHM BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OMOpOl Ha alIropuTM Y4eOHBIX JEWUCTBHUM; yMeHUe chOpMYIUpOBaTh MPOOJIEMy H
NPEIJIOKUTh MYyTH €€ pEeHIeHHs C TIOMOIIBI0 TeAarora; 3HaHWE OCHOB O€30TacHOM
paboThl ¢ XWMHWYECKHMMH BEIICCTBAMH, XHWMHUYECKOW IIOCYJIOH M JIabOpaTOPHBIM
000opy10BaHUEM;

HaJIM4MEe MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIETYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOICTBOM YyUYUTENs C OOCYXKIEHUEM IIIaHa
pabOThI WM COCTaBICHUEM TaOJIUIIBI:

W3Y4YCHHUE U ONMCaHNue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJIEHUE C (U3HMUECKUMHU M XUMUUYECKUMHU SIBJICHUSIMU;

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

MOJTydeHUE KUCIOPO/ia ¥ U3YUCHHE €0 CBONCTB;

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
BEIIICCTBA,

WCCJICIOBAHNE M ONHCAaHUE CBOWCTB HEOPTAaHWYECKUX BEIIECTB PAa3TMYHBIX
KJIACCOB;

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

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

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
HEOPTaHWYECKUX COCTUHECHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3alad M0 TeMe  «DJIEeKTPOJIUTHICCKAs
JTUCCOLIHAITISY;

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

pEIIeHNe SKCIEPUMEHTABHBIX 3a/ad Mo TemMe «BakHelmme MmeTamisl U uX
COCTUHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKK TTPOTEKAHUS PEaKIIHiA
HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xjopua-, Opomuna-, uoauA-, cyibdar-, Qochar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-UOHBI, KAaTHOHBI aMMOHWS, MarHwuisi, KaJbIlUs, alFOMHUHUA, kene3a (2+) u
xenesa (3+), menu (2+), IUHKa;

YMEHHE TMPEACTABIATh PE3yJbTaThl AKCIIEPUMEHTa B (QOpPME  BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPa(UKOB U TaOJIHI] U BBISBIISATH SMIIMPUICCKHE 3aKOHOMEPHOCTH;

BJIAJICHUE TPaBWJIaMU O€30MaCHOTO OOpAIeHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCCIHEBHOH JKM3HU, a TaKKE IpPaBHJIAMH ITOBEIACHUS B IEIIX COCPEKCHUS
3I0POBBbS M OKPYKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWE Bpeda (OMacHOCTH)
BO3JICHCTBHS Ha JKHMBBIC OPraHW3MBI OIPECICHHBIX BEIIECTB, a TaKXKe CIIOCOO0B
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KHUPOB, OCITIKOB, YTJIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BJIQJICHNE OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKIIIOUAIONIEH yMEHHE
MPaBUJILHO WCIOJIb30BaTh HW3Y4YEHHBIE BEIIECTBA W Marepuaiabl (B TOM YHUCIE,
MUHEPAJIbHBIC YIAOOPESHHS, METaUIbl M CIUIaBBI, MPOIYKTHI MEPepadOTKH MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJisA, MPUPOTHOTO Ta3za, HePTH) B OBITY, CEIHCKOM
XO35HUCTBE, Ha TMPOU3BOJCTBE;, YyMEHUE TMPUBOAUTH TMPUMEPHI  MPABUIHLHOTO
WCITOJIh30BAHUS N3YUYEHHBIX BEIIECTB U MaTEPUATIOB;
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YMEHHE YCTaHABJIMBATh CBSA3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKHUMHU
ABJICHUSIMU M MPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSACHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IOMOIIBIO MIEArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHATBHON JESTENbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha  JOCTHIKEHUSAX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOPUTM: YMEHHE OOBEKTHUBHO OLICHHBATh
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeGoBaHusT K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TIpeaMeTa
«XuMus», pacrpeielieHHbIe 110 To1aM 00y4YeHus

Pesynbrarel mo romam (GopMyIupyrTCS O HPUHLUIY [J00aBIE€HUS HOBBIX
pe3ynbTaToOB OT IroJa K rojay, y»K€ Ha3BaHHbIE B NPEAbIAYIIMX Tofax MO3ULUH, Kak
IIPaBUJIO, JOCIOBHO HE MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3yJabTaThl OYEPETHOTO TOja
[0 YMOJYaHHIO BKJIIOYAIOT PE3yNbTaThl MPEABIIYLIUX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIIOHSATHW: aToOM, MOJIEKyJa,
XUMHUYECKUN AJIEMEHT, TIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTHb, OTHOCHUTEIbHAs aTOMHAas W MOJICKYJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI MAacCa, MAaCCOBAsl I0JIsI XUMUYECKOTO dJIEMEHTA
B COCIWHEHWUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEITLHOCTD ™, CTENEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
KIaccu(pukanusa peakiuil: peakiud COEAMHEHUS, PEaKIMU Pa3NIOKECHHs, pPEaKIuu
3aMEIIeHUs], PEaKIui 00MEeHa, 9K30- U SHJIOTEPMHUUECKHE PeaKluu; *TerioBoi dhdext
peakiuu™; aIpo aroma, dJIEKTPOHHBIN CIIOM aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasi CBSA3b, MOJISIPHASI U HEMOJSpHAasi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MaccoBas JIOJIS BEIIeCTBa (MPOIEHTHAS KOHIICHTpAIus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX TMOHATHHA (cM. 1. 1) m
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUH BEIIECTB U UX MPEBPaICHUH;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY JIJII COCTaBJICHHS (DOPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHUH XUMHYECKUX PEAKIIHM, dJICKTPOHHOTO OaaHca;

OTIPEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM HA OMpENeSICHHUs, B TOM
YHUCJIE€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmuHeHM 1O (GopMmysaM; BHUA XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPTaHWYECKUX COCTUHEHUSX;

UMETh TPEACTABICHHE O CHUCTEME XHUMHUYECKUX 3HAHUN, YMETh C TOMOIIBIO
VUHTEIS MPUMEHSITh CUCTEMY XMUMHYECKUX 3HAHWMW, JUIsl YCTAHOBIICHUS B3aWMOCBSI3U
MEX]Ty H3y4YE€HHBIM MaTEPHAIOM | MPHU TOTYyYESHUH HOBBIX 3HAHMM, a TaKXKe MPU padoTe
C WCTOYHMKAMH XUMHUYeckoil uHpopmamuu. OpHEHTUPOBATHCA B TMOHATHSIX U
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OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil HA aNrOpPUTM Y4EeOHBIX JNEHCTBUN H3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumuueckux  osnementoB  JI. 1.  MenneneeBa» ¢ UYHMCIIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JE€MEHTOB (COCTaB M 3aps sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIPEACIIEHNE UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTBl; HEOPTaHWYECKHE  BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TEII0BOMY 3(P(EKTy, 0 U3MEHEHHUIO CTEIIEHU OKHUCIICHHS XUMUYECKUX 3JIEMEHTOB) C
ONIOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C OMIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOECHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C IIe1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (pOpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHhl MO YPABHEHHUIO XMUMHUYECKOW PEaKIUHU C
OTIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEILHON NIESITEIBHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJICACTBEHHBIX CBS3EH — JJIi U3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peaKklMii; ecCTeCTBEHHO-HAYYHbI€ METOJbl MO3HaHUS — HAONIOJCHHE, WU3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)* 107 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyZ0BaHHEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKITUSMU T10 BBITIOJIHEHUIO Ta00OPATOPHBIX XUMUYECKUX OTBITOB O TIOJYUYCHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y TPOBOJIUTH XUMHYECKUE IKCIIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C MOMOUIBI0O HHIUKATOPOB (JaKMycC, (eHodTanenH, METWIOPAHX U JIp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYeCTBEHHBIC
pEeaKlMK Ha UOHBI) MO PYKOBOJACTBOM I1€/1arora.

9 KIIACC

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHATHUN: XUMUYECKUU DJIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTETICHh OKHCICHHS, XUMHUYECKass pPeaKiius,
XUMHYECKasi CBSA3b, *TEIIOBOM A((PEeKT peakinu, MOJIb™, MOJISPHBIA 00BEM, pacTBOD;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTUYECKAST TUCCOIUAIUS, PEaKIIMd HOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIe
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpONusi, aM(pOTEpHOCTb, XUMHUYECKas CBS3b
(KoBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs peIETKa, *KOppOo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOM pEAaKIUU™, MpeneiabHO JOIyCTHMast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATHH (cM. . 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycinoBui 3aga4d. Mcnonbs3oBaTtk 0003HaueHus, nuMmeronuecs B Ilepuonnueckoii cucreme
1 TabJvIle pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsl BBITIOJTHEHUS
3aJlaHUN.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM Ha OINPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BU/Ibl XUMHUYECKOHN CBSI3U (KOBaJEHTHAsl, MIOHHAs, METAJUIMUECKasi) B HEOPTraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  I[lepumoamueckoro 3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHUChIBaTh U XapaKTEpU30BaTh* TaOIUYHYIO
¢dopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manble u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO AIEKTPOHOB U PaCTIpeieSieHUe X MO IEKTPOHHBIM
CIOsAIM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpEAeNiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMHUYECKUE peaKIU (10 YHCIy M COCTAaBYy YYACTBYIOIIMX B PEAKIMHM BELIECTB, I10
TerioBoMy 3G (}EKTy, M0 U3MEHEHUIO CTeNeHEeW OKMCICHHUS] XUMHUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHHWE MPUMEPAMHU MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJIEH; MOJHBIE U COKpPALUEHHBIE YPaBHEHHUS pPEaKLUUi MOHHOTO OOMEHA; ypaBHEHHUS
peaKLMii, TOATBEPAKAAOIINX CYIECTBOBAHUE T€HETHUECKOU CBSA3M MEXy BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIECHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKiuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
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BO3MOKHOCTH TIPOTEKAHHMS XWMHUYECKHX TMPEBPAICHUN TOCIe MPEeABaApUTEIHLHOTO
OOCYXKIECHHS C MearoroMm;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTa Mo (popMmyre COeIMHEHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOpE; MPOBOJIUTH PAcUETHI MO YpPaBHEHUIO XUMHYECKOW pEakiuu ¢
OTIOPO¥ Ha aNTOPHUTM;

CIIEJIOBaTh TPaBHWJIaM IIOJI30BAHHUS XHMHUYECKON MOCYAOH M JIabopaTOPHBIM
o0OpynOBaHUEM, a TakXKe IMpaBWIaM OOpaIeHHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB IO TTOJTYYCHUIO U
coOupaHuto ra3000pa3HBIX BEMICCTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIIMM, TOATBEPKIAIONINE KadeCTBEHHBIH COCTaB Pa3IMYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHaT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCHUA-HOHBI, KAaTHOHBI aMMOHHS W HOHBI
M3YYEHHBIX METAVIOB, MPUCYTCTBYIONIME B BOJHBIX pACTBOpPaX HEOPTaHUYECKUX
BELIECTB;

MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICTUTEIBHOU JIEATEIbHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, O0O000IIeHHe, CHCTEMAaTU3allhi0, BBISBICHHE  MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIS1 WM3YYEHMsI CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIUi;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHNE, 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 «XHMHsS» OCHOBHOM 0Opa3oBaTelbHOM IpOorpaMmbl OCHOBHOIO o0miero obOpasoBanus. I[lpu sTom
Opranu3zaius BlpaBe camMa BHOCUTh U3MEHEHMS B COJAEpPKAHUE M paclipelielieHne 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 IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHHE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTACIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMs

8 KJIACC
(2 4 B Hegento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)
MpumepHble TeMbl, OCHOBHOE cofiep}KaHue OCHOBHble BUAbI AeATENbHOCTU
pacKpbiBaloLWwme AaHHbIM pasaen obyuarowmxca

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

Pa3nen 1.IlepBoHavanbHble XuMuYeckue mousaTus(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 060pyIO0BaHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pasubl BELECTB.

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

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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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;

PazsinuaTh Ppu3nuUecKre U XUMUYECKHE SIBJIEHUs C OIOPOH Ha ONpe/iesIeHHUs.

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 BBINOJHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHHUIO0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cCMecei
BeLIECTB 110/, PYKOBO/ICTBOM Iiefiarora ¢ 06Cy>JeHueM IJ1aHa 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.

BricTpanBaTh pa3BépHYyThIe 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 U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIpHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTeJIbHAs MoJIeKyJIsipHast
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMUYECKUe sIBJIeHUs. XMMUUYecKasl peaKLiUsl.
[Ipy3HaKy U yCI0BUSA NPOTEKAHUA XUMHUECKUX peaKIui.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakuil (coeAUHEHUS], PAa3/I0XKEHUS],
3aMelleHUs], 0OMeHa).

3aKOoH coOXpaHeHHs Macchl BellecTB.

*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,
pasnioxxeHue ruapokcuga meau(Il), B3aumMogencTBIe Kese3a ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCChI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpaKktnyeckasa pabota No3 MprU3HAKKM NPOTEKAHWUS XMMUYECKMX
peakuui

Bbluncnenusa

— OTHOCHUTEJIbHOM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MaccoBO# ZI0JIM XHUMHUYECKOT0 3JIeMeHTa o popmyiie
COeIMHEeHHUS.

[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 ONUCAaHUU CBOMCTB BELIECTB U UX MPEBPALEeHUH ¢ ONOPOM 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 PEAKLIUH, YCI0BUS UX IPOTEKAHMUS.

OGBSICHATD CYLHOCTb PU3UUECKUX U XUMHUYECKUX SIBJEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C UCII0/Ib30BAaHUEM BU3yabHOH OMOPHI.

KnaccuduuupoBaTh XMMHUYeCKHe peakLyu (110 YUC/IY U COCTaBY pearupyruiux 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/iATE GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONPeJesTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

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

CrieoBaTh NpaBUJ/IaM [10JIb30BAHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
060opyioBaHKMEM, a TAKXKe PaBUJIaM 0OpalleHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMH 110 BBINOJHEHHIO J1a60PaTOPHBIX XMMUY€ECKUX OINBITOB MO/
KOHTPOJIEM IeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIe/I0BATENbCKOH JIeATeIbHOCTU
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPAaBOYHbIX MaTEpPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Paszpeu 2. BaxxHelllne npeAcTaBuTe/Id Heoprannyeckux Bemects (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.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TePMOXUMHUYECKOM ypaBHEHUH, 3K30*- ¥ 3HJJ0TepMUYeCKUX
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 YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

BbluncneHms
— MOJIEKYJIIPHOW MacChl KUCJ0pPO/Ja MU 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).

Pacrio3HaBaTh ONBITHLIM MYTEM KHCJI0PO/ 110/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELIECTB,
MOJIEKYJIAPHBIX yPAaBHEHUH XUMUYECKHX 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 I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BHIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYEeCKOI'0 CoZiep>KaHus, CIpaBOYHble MaTepUaJbl, pecypcbl UHTepHeTa oz,
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
OTHOLIEHHUA B XUMHUHU
(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.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMBIT:

B3aumMozelicTBrEe KUC/IOT C METa/JIaMU.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
MaCCbl XUMUYECKHUX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

BbluncneHusa

— 06'bEMa, KOJIMYEeCTBa Bell[eCTBa rasa o ero U3BeCTHOMY
KOJIMYECTBY BELECTBA UJIU 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH 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,
CrocoGbI 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.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIOIb30BaHUHU
XMUMUYeCKOH NOCY1bl U 060PYyL0BaHUS 10/, KOHTPOJIEM [IEAArora., a TakKe
NpaBuJiaM 06pallleHusl C TOPIOYUMH BeLeCTBAMHU 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.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUH U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/a4 C IOMOLIbIO
nejarora.

BBIUMC/IATH MOJIIPHYIO Maccy BeIeCTB; KOJIMYeCTBO BelleCcTBa, 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.

BeicTpanBaTh pa3BEépPHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 yye6HUKA U CIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHHU C HOMOIIbIO ITeiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3yYeHHs COCTaBa BOJbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
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 IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ZIbI B IpUpo/ie.* 3arpsA3HeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/ieiCTBHE BOAbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BH/IEOMATePHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jeJI0UeH C TOMOLIbIO
HWH/JMKaTOPOB.

Na6opaTopHble U NpakTUYecKue PaboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpUroToBJieHHEe pacTBOPOB C ONpPeeIEHHON MacCcOBOi
Jl0J1eil pacTBOPEHHOTO BelLeCTBa.

Bbluncnenusa
— C MCII0JIb30BaHUEM IOHATHS «MaccoBas [10Jid BellleCTBa 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 3arpsA3HEHHUA [10CJIe IpeBApUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepraa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAaKTHKE XUMHUYeCKUe 3KCIIepUMEHThI,
NPOBOJUTH HAGJIIOI€HUs, 1e/1aTh Bbl-

BO/JbI I10 pe3yJIbTAaTaM 3KCIIEPUMEHTA 1104 KOHTPOJIEM IIearora, ¢
HCIIOJIb30BAHHEM KJIMIIE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUHU IIPU UCI0JIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJICHUA C IPUMEHEHUEM IOHATUA «MAaCCoBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYEOHbIX 33JJaHUH U B IIpoliecce
UCCJIel0BATEbCKOH [1eTeNIbHOCTH HAyYHO-NIONYJ/IAPHYIO IUTEPATYPY
XMUMHMYECKOTO0 COZepKaHuUs, CIPaBOYHble MaTepHuaJbl, pecypcel IHTepHeTa
10/], pyKOBO/ICTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHHU I0CJIe
Hpe/iBapUTENbHOTO CTPYKTYPUPOBAHUs MaTeprasa



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 (B3aMMoZelCcTBuE C BOAOW, KUCNOTaMMU, Weiodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHHUs1.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMe): HOMEHKJIATYPA, *Croco6bI MoTydeHus ¥,
B3aHUMO/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 aJTIOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aMMO/IeCTBHE C KUCIOTAMU U LeI09aMH.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(11).

Peakuus HelTpasusauu.

BeITecHeHUe 0ZHOT0 MeTaJljla APYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCcCbl HEOPraHUYeCKUX COeIJUHEHUN».

BbluncneHusa
— M0 YpaBHEHUSIM XMMUYECKUX peaKLui

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX [0 MEXIYHAapOJHO! U TPUBUAIBHON HOMEHKIIATYpPE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

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

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3y9YEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMsbl «[ eHeTHuecKas B3aUMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOIYUeHls BEIIECTB N3YYCHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MJIH IIPOAYKTOB PEaKIUH I10
AITOPUTMY.

[InanupoBanye U OCYIECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTA U
HaOJII0/IEHHUS TT0]] PYKOBOJCTBOM YUHUTEIISL.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynHpoBaHHE C MOMOIIBIO MEarora U BBIOIHEHNE MTPAaBHI O€30ITacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
HCCIIe10BAaTEIbCKOM NS TEeNbHOCTH HayYHO-MIOMYJIIPHOM JIUTEPATypbl XUMUYECKOTO
CozlepKaHMs1, CIIpaBOYHbIE MaTepualbl, pecypchl MHTepHeTa, ocymiecTBIeHHE BHIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TOHATHIHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM ILIAHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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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 3/JIEKTPOHHBIX 060J109EK aTOMOB NEPBbIX
20 XMMHYeCKHUX 371eMeHTOB [leprojuyeckoil cucTeMbI

. . MeHpeneeBa.

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. [[. U. MeH/iesieeB — y4€HBIH, Tejaror ¥ rpaXkgaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHOIIepUOUgHAsT GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 31EMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3IiaMy MeTa/lJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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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 Ilepruouyeckoit cucTeMbl ¢ IOMOLLbIO NTeJjarora.
XapaKTepu30BaTh XUMHUYeCKHe 3/1eMeHThI ITepBbIX TPEX IePUO/I0B, KaJIusl,
KaJIbLIUSI 0 UX NosIoKeHUIo B [lepuoguyeckoit cucreme /[l. U. MeHeneeBa.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIO/Ib30BaHUHU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN annapaT Kypca XUMHUU 110CsIe
CTPYKTYPHUPOBAHMSA MaTepHuaJjia C UCII0JIb30BaHHUEM KJIMLIE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCcKHX 371eMeHTOB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJIel B BOJe, 3JIeKTPOXUMHUYECKUHN P/, HaNps>KeHUH
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIe[0BaTebCKOH e TeIbHOCTH HayYHO-ONYJISAPHYI0 IUTEpPaTypy
XUMHUYECKOT0 CoJiep>KaHus, CIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa moj,
PYKOBOACTBOM Nejarora



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

9 KIIACC

*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 HExemto0, Becero 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
QJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHHU.

HWcnosib30BaTh NP BbINOJHEHUH YYe6OHbBIX 33/JaHUH TEKCThI y4eOHHKaA Iocie

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

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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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 TUIIBI
KPUCTa/UIMYeCKUX pelIéToK. *3aBUCHMOCTb CBOMCTB Bell|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 BelleCTB B 3aBUCUMOCTH OT UX CTPOEHUsI ocJie
npeJBapUTebHOT0 pa3bopa.

BoicTpanBaTh pa3BépHyThIe MCbMEHHbIE U yCTHbIE OTBETHI C ONIOPOi 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
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, 10 yYaCTHIO
KaTasusaropa).*

*JK30- U IHLOTEPMHUYECKHE PEAKLUH, TEPMOXUMHUYECKHE
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.*
OKHUCIUTENBbHO-BOCCTAHOBUTE/bHbIE PeaKL MU (3JIeKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pa3JIU4HbIX
daxTopoB.

2. Bo3pelicTBre KaTa/iM3aToOpa Ha CKOPOCTb XUMUYECKOHN peaKLuH.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX peaKLIMH.

4. CmelleHME paBHOBECHUS XUMUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLui

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

KnaccuouuupoBaTh XMMUYeCKHE peaKL[UH 110 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PeaKIMH OT Pa3/IMYHbIX
$baKToOpOB MO/ PyKOBOACTBOM YUUTEJIS.

[TporHo3upoBaTh BO3MOXXKHOCTU IPOTEKAHUSI XUMHUYECKHX PeBpalleHH 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
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIN aNapaT Kypca XUMHUH T0CIe
NpeJBapUTENbHOTO CTPYKTYPUPOBaHUS MaTepHaa.

HWcnosb30BaTh MPH BbINOJHEHWH Y4eGHbBIX 33/JaHUH U B TpoOIecce

HCCJIeI0BATENbCKOH JIeITeNIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypchbl 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/JI, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cusikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHMUS,
MarHwusl, KaJbIMsl, aJ;IIOMUHMUS, 2KeJie3a 2+, 3+ , [IUHKA,
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, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IpaKTH4YeCKUE

pa6oThbl

JlabopaTOPHBI 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. PelteHue 3KCIepMMeHTa/IbHbIX 33/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

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.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUU XMMUY€ECKOH NMOCY/1bl U 060PY10OBAaHUS 110/ 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
XMMHUYECKOI'0 CO/lep>KaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Pa3peu 2. HemeTa/Uibl U UX coeUHeHUA (24 1)
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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
BuspeomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
0O6pa3subl XJI0OpUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

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

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HUM.

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".

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOAUTH HAGJIIO/I€HUS, 1e/1aTh BbIBOJbI 10 pe3yJIbTaTaM 3KCIepUMEHTA
nocJie npeiBapuTeJbHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

Bell|eCTB — KHUCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoencTBHEe C HEMeTalJlaMU - BOAOPOJIOM U
KHCJI0POJIOM, MeTa/IaMH, KOHIIeHTPUPOBAHHBIMU a30THOU U
cepHo# kucaoTaMu. CepoBoJiopo, cTpoeHue, u3ndecKue

O6BACHATH 001IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepu30BaTh GpU3NYECKHUE
Y XUMHYeCKHe CBOMCTBA NPOCTOr0 BELeCTBA CePhI U €€ cOeIUHEHU N
(cepoBOAOPO/Ia, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/Ib(}ATOB), CIOCOOBI UX
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Y XUMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAHOBUTEJIbHBIE).
Okcu/bI cepbl KaK IPeiCTaBUTeNIHN KUCJIOTHBIX OKCHI0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeACTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue™), npuMeHeHUe.
CepHuUcCTas KUCJI0TA.

*XUMHUecKue peaKl Uy, Jexalliie B OCHOBe IPOMBIILJIEHHOI'0
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOM KUCJIOTHI, KaueCTBEHHasl peaKlusl Ha CyJbdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHuyeckoe
3arpsisHeHUe OKpy»Kalollel cpe/ibl coeIMHEHUSIMU CEPBI
(kuCI0THBIE A0X/1, 3aTrPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

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

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCJIOTBI C IUHKOM.
BreryuciieHusa

0 YpaBHEHHUSIM XUMUY€ECKUX PEAKLUH

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.

[IpoM3BOAUTH BBIYUCIEHUS 10 XUMHUYECKUM yPaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NPU BINOJIHEHUH YUYEeOHBIX 33/IaHUN TEKCThI y4eOHUKA,
CripaBouHble MaTepuaJbl ([lepuoJu4ecKyr0 CUCTEMY XUMHUYECKUX
aseMmeHTOB /. U. MeHzeseeBa, 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™).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKe HUTPATOB U COJIeH aMMOHUS
B Ka4eCTBE MUHEPAbHBIX YI00pPEHUM.*

XuMHYecKoe 3arpsisHEHHE OKPYKaloIel cpeJibl COeAMHEHUSIMHU
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*

*Wcnosb3oBaHre ¢pochHaToB B KaueCTBe MUHEPATbHBIX y100peHH.*
3arpsi3HeHue MPUPOAHBIX BOJ0EMOB pochaTaMH.

JleMoOHCTpauuu
Konneknuu: ocdop u ux coeanHeHus1.
B3auMo/eficTBYEe KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJbIO0.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

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

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
10 YypaBHEHUAM XMMHUYECKUX peaKL Uil

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
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBOAUTH HAGJIIO/IEHUS, ie/1aTh BBIBO/bI 10 Pe3yJIbTaTaM 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. MeHzeeeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

HCCJIel0BATEbCKOH JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIEPXKaHusl, CIPaBOYHbIe MaTepHasbl, pecypcbl MHTEepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, Gu3niecKre U XUMUYECKHe

O6BSACHATH 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rPyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCH/I0B yTriiepo/ia, yroJabHOU
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coeJUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) OxcuAbl yrieposa, ux GusnyeckKre U XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNOCOOBI UX M0JIyYeHUs], TIPUMeHeH e U 3Ha4yeH e B IpUpo/ie
JleiCTBYE Ha KMBble OPraHU3Mbl, 10JIy4YeHHE U IPUMEHEHHE. Y XKU3HHU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KApOGOHAT- U CUIIMKAT-
rUI0TEe3a I7106aJbHOTO0 NOTEIJIEHHUS KJIMMAaTa; TapHUKOBBIN HOHBI B PacTBOpE.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YTJIEKUCJIOrO ra3a B OKpyXarliei cpefe.
CBOWCTBA, IOJIyYeHHEe U NpUMeHeHUe. KayecTBeHHas peakuus Ha WinrocTpupoBaTh B3aHMOCBSI3b HEOPraHUYECKUX COeJMHEHUH yriepoja u

KapOOHAT-UOHBL
*[lepBoHaYa/IbHBIE OHATHUS 06 OPraHUYECKUX BELIECTBAX KaK O
COeJMHEHUSIX YTJIEPO/iA: 0COOEHHOCTH COCTABA U CTPOEHHS.

OpraHUYecKHX BeleCTB 10/, PYKOBOACTBOM YYUTEIs1.
[I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa

[ToHsITHE O GHOJIOrUYECKU BaXKHBIX BELECTBAX: XKUPaAX, OesKax,
yrieBojax. MaTepuaibHOE eIMHCTBO OPTaHUYECKUX U
HeOpraHUYeCKUX COeJUHeHUN.*

*KpeMHUH, ero pu3UYecKre U XUMUYECKHe CBOUCTBA (Ha mpuUMepe
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U
NpUMeHEeHHe B 3JIeKTPOHUKe.*

*CoejMHeHUs KpeMHUs B pupoje. O61uiye npecTaBieHus 06
okcuge kpeMHUsA(IV) u KpeMHUeBo# kucaoTe. CUINKATEIL, UX
HCI0JIb30BaHUE B OBITY, MEAUIVHE, TPOMBILIJIEHHOCTH.
BakHelilIMe cTpoUTe/IbHbIE MAaTepUaJbl: KEPAMUKA, CTEKJIO,
LIeMeHT, 6eTOH, )eJie306eToH. [Ipo6ieMbl 6e30acCHOT0
HCI0JIb30BaHUS CTPOUTENbHBIX MAaTEPHAJIOB B IOBCEJHEBHON
KU3HU.*

JleMoOHCTpanum

Mogeu KpUCTa/JIMYeCKUX PeLI&TOK a/iMa3a, rpaduTa, MOJIeKYJIbl
dynnepena.

Ancop6uysi pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BI/IL[GOMaTepHaJIbI: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mojenu MoJieKyJ1 OpraHu4yeCKUX BeleCcTB.

JlaGopaTopHble U IPaKTHYeCKHe pa6oThl

JlaGopaTOpHBIH OMBIT:

KavecTBeHHast peakiisi HA KApOOHAT-HUOH.

[IpakTHYeckye paboOThI:

Ne 11. [TonyyeHUe yIIeKUCIOTO ra3a v U3yyeHue ero CBOMCTB.
KauecTBeHHasi peakLi1si Ha KApOOHAT-HUOH.

Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».

BbruucieHust
110 YpaBHEHUSM XMMUY€ECKUX peaKL Ui, eciu OJJUH U3 peareHToB
JlaH B BU/le BOJHOI'0 pacTBOpa C U3BECTHONW MacCOBOH JoJieil.

nocJie npeiBapuTeJbHONU paboThI.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60PaTOPUU IPU

HCMOJIb30BAaHUHM XUMHUYEeCKOH NOCYy bl U 060py/JOBAHMUS.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 3a/JaHUH TeKCThI y4eOHHUKa,

cpaBoYHble MaTepuabl ([leproJHUUecKy0 CHCTEMY XUMUY€ECKUX
asemeHTOB /I. U. MeHzeseeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXUMUYECKUH psifi HANpsXKeH U
METaJIJIOB) TOCJIe KOHCYJIbTAIUU C NTeJJaroroM.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA

I1oCJie KOHCYJIbTalluU C [1eJaroroM.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)
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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

O3HakoMJIeHHe ¢ 06pa3ljaMu MeTaJ/lJIOB U CILJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHUSIM XMMHUYECKUX PEeAKLIUH, ECTH OJJUH U3 peareHTOB
COIEP>XXUT 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.

[IpoM3BOAUTb BHIYUCAEHUS 10 XMMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NPU BINOJIHEHUH YUYEeOHBIX 33/IaHUN TEKCThI y4eOHUKA,
CripaBouHble MaTepuaJbl ([lepuoJu4ecKyr0 CUCTEMY XUMHUYECKUX
aseMmeHTOB /I. U. MeHze/eeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
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
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTb BOABI U CIIOCOGBI
eé ycTpaHeHUs.*

Anromunuil. [losioxkeHue B [leproinyeckor cUCTEMe XUMUYECKUX
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
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaKliMuy HAa MOHBI XkKeJle3a.
[IpakTHYeckre paboOTHI:

Ne 13. Penienue sKcnepuMeHTaJbHBIX 3a/1a4 10 TeMe «MeTaslIbl».

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,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

Ciie0BaTh MpaBUIaM 6€30MacHOM paboThl B IaGOPaTOPUU TPU
HCMO0JIb30BAaHUHU XUMHUYECKOU OCY/Ibl U 060PyA0BaHUSL.

[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/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax esTebHOCTH JIIeH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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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 MaTepHaJibl, pecypchbl MHTepHeTa.

[Ipu paspaboTke paboyeill HporpaMMbl B TEMATHYECKOM ILJIAHUPOBAHUH [O/KHbI ObITh yYTEHbI BO3MOXXHOCTU HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LHQPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Y4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIe IPOrpaMMbl, 3JIEKTPOHHbIE Y4YeOHMKM U 3aJaYHUKHY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJIbHbIE JTaO0PAaTOPHUH, UTPOBbIE NPOTrPaMMBbl, KOJIJIEKIIMK UPPOBBIX 06pa30BaTeNbHbBIX PECYPCOB), UCHOIb3YEMbIMU /1151 06YUYEeHUS U
BOCHUTAHUSA Pa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaNU3YIINUMH JUJAaKTH4YecKHe Bo3MokHOCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAaTe/IbCTBY 06 06pa3oBaHUM.

2-ii BAapHAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NPUMEPHOrO0 TEMAaTUYECKOTO IUIAHUPOBAHUS MCHOJb3yeTcs, eciu oOyuaromuecs ¢ 3I[IP momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4eHNe MaTepuaia KpyImHbIMU OJIOKaMU;

- orepexaroriee oOy4eHue;

- BO3MOXXKHOCTh TPHMCHEHHUS 3HAHWA B Pa3IUYHBIX YCIOBUAX (IIEPEHOC 3HAHWUW 1O aHAJOTUHM OT OOIIMX CBOKHCTB
Pa3TUYHBIX KJIACCOB BEIIECTB K OOMMM W CHENU(PUIECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHBACT JOJIO
CaMOCTOSTEIILHOCTH OOYJAIOIIMXCS ITPU U3YICHUH HOBBIX TEM.

CoOmoaeTcst  JIOTMKa  M3y4YeHWS  BEIIECTB —  CBOMCTBA  BEIIECTB  OMPENEISIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPUIIATEIEHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YaCTHOCTH, TUIIOM KPUCTAJUIMYECKHUX DPEIICTOK.
(Temsl: cTpoeHHME aroma, CTPOEHHE BEIIECTBA, BAXXHEHIINE MPEICTABUTENM MPOCTBIX M CJOKHBIX BEIIECTB, XUMUYECKUE
peakiun).

V3meHenue TuIaHupOBaHUS 110 pa3ziesiaM U TeMaM COCTOWT B CIICAYIOIIEM:
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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
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Karolas cpena" pacKpblBae€TCs Ha KOHKPETHBIX IIpUMeEpax B pazaenax "MeTajuibl U MX COCIUHEHUs ',
"Hemertamnsl IV-VII rpynmn 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 obrieit ¢popMyie U Mo Ha3BaHWIO, Ha3bIBaHUE BellecTBa Mo ¢opmyse. B aTom ciiydae nmporpaMMHbBIA MaTtepuant U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
Mosxet ObITh BhIZIeTIeHa Tema «[IpakThkym» B KOHIIE IEPBOTO U BTOPOTO I'OI0B 00YUYECHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

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

Tewmbl KonnuecTtBo yacoB B tom uncne Ha3zBanwus pabot
Ha KOHTPOJIbHBIE Ha TPaKTHYECKUE
paboTBhI paboThI
Paznen «[lepBoHavambHBIE XUMHUECKHE TOHATHS», 149

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. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XMMHUYECKUX PEAKIIHii»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKHE TTOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»
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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

Paznen «BaxHelnue npeicTaBUTe HCOPraHUIECKUX BelecTBy, 354

6. Kucnopoa. Bogopon. 14 1 2 [IpakTrueckas paborta Ne4 «IlorydeHne KHCIOpOAa M H3YUEHHUE €TO CBOMCTB»
[IpakTrueckas pabora Ne5 «IlomydyeHne Boroposa M M3ydeHHE ero CBOHCTB»
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 KontponpHas pabora Ne5 «OCHOBHBIE KIaCChl HEOPTAaHMYECKUX COCTMHEHHN

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XUMHYECKUE peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKL[Plﬁ

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha MNPaKTUYCCKUE

paboThl

Hasganus padot

Paznen «IloBTOpeHue u yrayOieHne 3HaHNA OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYECKHe peakuum, 10q

[oBTopenue u yruyOieHne 3HaHUH 10 1 2 [paktiueckas padota Ne 8 «Peakiim 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 METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny
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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 xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpyHnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

IMpaxTnyaeckas pabota Nell «[loydeHue yriieKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
IMpaxTnaeckas pabota Nel2 «Pemenue skciepuMeHTAIBHBIX 3a/ad [0 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 1 oKpyx)aromas cpeaa.

1 -

14. O6001ICHNE MaTepHaa 1Mo
Kypcy «Heopranudeckasi XUMus»

3 1

KonTponbsHas pabora Ne9 «rorosas pabora 3a Kypc HEOPraHHIECKOH XUMHI)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpbiBalowWwme faHHbIi pasgen
nporpammbil,

M KOMYECTBO 4acos.,
OTBOAMMOE Ha UX U3yueHne

OcHOBHOE coaep)KaHue

OCHOBHble BUAbl AeATeNIbHOCTU
obyuarowmxca

Pasnen 1.Ilepponavaibubie XuMuvecKkue noustus (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 cMeceH.
*TloHATHE 0 MeTO/aX I03HAHHUA B XUMHUU.*
JleMoHCTpanumu
1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU OCyAbL. 3. 06pasiibl
BELIECTB.

4. Cnoco6nlI paszjiesieHus cMecelt (UabTpoBaHHUE,
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. OuyucTka 3arpsi3HeHHOH I0BapeHHOU cou

6e30MacHOro

cMecd. Croco6sl pa3nesieHud

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 BelLeCTB, CIOCOG0B pa3/iesieHHUs cMecel BelleCTB 110/, PyKOBOJCTBOM IleJjarora c
06CyX/IeHHeM IJIaHa PaboThI.

Hcnonb3oBaTh NpHU BBINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpoIlecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IONYJIAPHYIO 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 peaKnuu

(74)

AToMBI M MoJIeKy/bl. XMMHUYECKHE 3JIEMEHThl. 3HaKU
(cuMBOJIBI)  XMMHYECKHX OTHOCUTe/IbHASA
aToMHasi Macca. [IpocTble U CI0XHbIe BelecTBa. ATOMHO-

3JIEMEHTOB.

MOJIEKYISIPHOE YYEHHE.

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

MaccoBas A0JId XUHMHWY€eCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue W XUMUYECKHe sIBJeHHUs. XHUMHUYecKast

peaknua Hu eé IIPU3HaKH. YpaBHeHI/IH XUMHUYECKUX
peaKuHﬁ. 3aKoH COXpaHE€HHdA MacChbl BellecCTB Tunsl
XHUMHUYECKUX peaKLU/lﬁ (COG,ELI/IHEHI/IE, pa3jioxKeHue,

3aMellleHUe, 0OMEeH).
*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEAUCT.*

AemoHcTpauumn

dusnyeckue siBeHUs (pacTUpaHue caxapa B CTYIKE,
KHUIIEHHE U KOH/IeHCalusl BOJbI U T. /1.).

XuMHYeckHe siBJeHUs (TopeHue CBeYH, pa3jioKeHHe
caxapa, B3aUMO/lelICTBUE CEPHON KUCJIOTHI C XJIOPU/I0M

[IpuMeHATh ecTeCTBEHHO-HAay4YHble MEeTO/Ibl I03HAHHS (B TOM 4HCJe HAaG/II0ieH e,
MO/leJIMPOBaHHUe, SKCIIEPUMEHT) U OCHOBHbIE ONlepaliiy MbICJIUTENbHOH e TeJIbHOCTH
(cpaBHeHHe, KJIacCUPUKALIKSA) A1 U3yYEHHUs BelleCTB U XUMUUECKUX 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.

OnpefiessiTh NPU3HAKU XUMUYECKUX PEAKLUH, YCI0BUS UX NPOTEKaHUS.

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

KnaccuduuupoBaTh XMMHUYeCcKHe peaklyy (110 YUCIY U COCTaBY pearupynoumx 1
06pa3syroLIMXcsl BelllecTB) € ONOPOM Ha CXEMBI.

CocTaBaATb GOPMYJIbI GUHAPHBIX BELECTB [0 BaJEHTHOCTH U ONPeJIeIATh BaJIGHTHOCTb MO
dbopMysiaM BelleCTB € ONOPOM Ha aJITOPUTM Y4eOHBIX AeUCTBUM.

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

CrneoBaTh NpaBUIaM N10JIb30BAaHUS XUMHUYECKOH NOCYZ0H U 1aGOpaTOPHBIM 060py/I0BaHUEM, A
TaK)Xe MPaBUJIaM 06pallleHHs C BEIleCTBAMHU B COOTBETCTBUHU C MHCTPYKLUSIMHU 110 BBINTOJTHEHUIO
J1a60paTOPHBIX XMMHUYECKHX OIBITOB [0/ KOHTPOJIEM I1eJlarora.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITPOIlecce UCCIe0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-MOMYJIIPHYIO JINTePATypy XMMUYECKOT0 COJlepKaHHs, CIpa-BoY-Hble
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bapus,

passioxkeHue rufpokcuaa Meau(ll), B3aumoaeiicteue
)KeJle3a C cepoH, B3aMMO/IeCTBHE XKeJjle3a C paCTBOPOM
cosu meau(11)).

OmnbIT, WIJIIOCTPUPYIOLIMH 3aKOH COXPaHEHHUsI MacChl.

Na6opaTtopHble 1 NpaKkTUYecKne paboTbl

Jla6opaTopHbIe ONBITHI:

[IprMepbl GU3HNYECKUX ABIEHUH (TJ1aB/IeHNE BOCKa,
TasiHUe JIbJA).

[IprMepbl XMMHYECKUX sIBJIeHUH (IpoKaIuBaHUe MeAHOH
IPOBOJIOKH, B3aUMOZEHCTBHE MeJla C KUCIOTOH).
Mogenu aTOMOB U MOJIEKY.L.

IIpakTrueckas pabora Ne3. [IpusHaku nmpoTexaHust
XUMHUYECKUX PEaKIHH.

BbluncneHus

— OTHOCUTEJIbHON MOJIEKYJIIPHOU MacChl BELIECTB;

— MacCOBOM JJ0JTM XUMHUYECKOT0 3JIeMeHTa o popmy.Jie
CO€eJIMHEHUS

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. KosuuecTBeHHbIE
oTHOLIEeHHs1 B Xumuu (34)

KosmyectBo BewectBa. MoJsib. MosisspHass Macca. 3akoH
00BbEM ra3oB. PacyeTbl 1o

MaccoBOH  J0JiU

ABoragpo. MosspHbIT
dopmyue.

XMMHUYECKOro »3JIeMeéHTa B CO€JWHEHHH, KOJIM4eCTBa

XUMUYECKOU PacyeTnl
BellleCTBa, MOJIAPHOM Maccbl. PacyéTbl Mo XUMHUYECKUM
YpaBHEHUSIM.

JleMoHCcTpayus:

- 06pasiibl BElIeCTB KOJIMYeCTBOM OJJUH MOJIb

Boruucienus:

-pacdeT o GopMyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PackpbIBaTh CMBIC/ M3y4YaeMbIX IOHATUN U IPUMEHATD 3TU MIOHATHS, a TAKXKe U3yUYeHHble
3aKOHBI U TEOPUHU JJI pellleHUs] pacyéTHBIX 3a/1a4 C HOMOLbIO Nlelarora.

BBIYHMC/IATD MOJIIPHYIO MacCy BellecTB; KOJIMYECTBO BellleCcTBa, 00 bEM ra3a, Maccy BellecTBa C
OIopoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyéThl 10 ypaBHEHUSIM XUMUUECKUX peaKLUi c olopoi Ha o6pasel, aJfOPpUTM
y4eOHBIX JeHCTBUN: KOJIMYeCTBa, 06bEMa, MacChl BelleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06 bEMyY, Macce peareHTOB UM IPOAYKTOB peaKLUHU.
BricTpanBaTh pa3BEépHyThIE MHCbMEHHbIE U YCTHBIE OTBETHI C 0NIOPOH Ha MHPOPMAIHUIO U3
y4eOHHUKA U CIIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN MOHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO IleJjarora.

Paspen 3. llepuoaudeckuii 3akoH 4 [lepuogudeckas cucteMa XMMHUYECKHUX 3/1eMeHTOB /I. U. MeHAae1eeBa.
CTpoeHue aTOMOB. XUMH4Y€eCKas CBA3b. OKMC/IMTE/ILHO-BOCCTAHOBUTE/IbHbIE peakuyu (15 1)

Tema 4. CtpoeHue atoma.
Mepuoanuecknii 3aKoH u
Mepuoauueckana cuctema
XMMUYECKUX INE€MEHTOB

A. . MeHgeneesa. (7 4)

[lepBble MONBITKKM  KJACCUOUKAIUU  XUMHYECKHUX
3JieMeHTOB. [loHATHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(esiouHBIE U LIEJ0YHO3eMeJsbHble MeTaJlJbl, TaJoreHsbl,
MHEpPTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pasyoT

aMoTepHbIe OKCUABI U TUAPOKCUBL*

PaCKprBHTb CMBbICJI NIEpUOAUYECKOIr0o 3aKOHA 110 pyKOBOACTBOM I1efarora.

[ToHuMaTh CylleCcTBOBaHUe nepuo,qw{ecxoﬁ 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(HBMeHeHI/Ie pagnuyCcoB aTOMOB U BHGKTpOOTpHHaTeJIbHOCTI/I) u Ux COG‘AHHGHI/Iﬁ oT
IOJIOXKEHHA B HepI/IOAH‘{eCKOﬁ CucrteMe U CTpOEHHUA aTOMaA C UCII0JIb3OBAHHUEM CXEM U Ta6JII/ILL

YcraHaB/iMBaTh CBSI3b MeXxay IMOoJIOX)KEHUEM 3JIEMEHTA B nepuoanqecxoﬁ CHUCTEeME U CTPOEHHEM
€ero atromMa (COCTaB W 3apdan 44pa, 06Luee YHUCJIO 3JIEKTPOHOB U 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 0060J0YEK AaTOMOB
nepBbix 20 XHMHYECKUX 23JIeMeHTOB [lepuojuyeckoit

JI. W

3JIEMEHTa 1o ero

CHUCTEMBbI MeHnpeneeBa. XapakTepucTHKa

XHMHYECKOTro MOJIO)KEHUIO B
[lepuoandeckot cucreme /. U. MeHzeneesa.

paauyca
MeTa/lJInYeCKUX u

*3aKOHOMEPHOCTH  H3MEHEHHUS aToOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMETA/UIMYECKUX CBOWCTB IO TpynmaM W HepUojJaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoit
CHUCTEeMbl XUMUYECKHUX 3JIEMEHTOB /JIs1 Pa3BUTHUS HAyKU U
npakTuki. [JI. U. MeHjesieeB — y4éHBIN U rpakJaHUH.*
OemoHcTpauuu
KopoTkomneproanas u jyIMHHONEpUoAHasA GOpMbl
[leproAnuecKol CUCTEMBI XUMHUY€ECKHX 3JIEMEHTOB
. U. MeHpeneeBa.
0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.
NabopaTopHble 1 NpaKTUYEcKne 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
nosoxeHuto B [lepuogudeckoii cucreme /l. U. MeneneeBa.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JJaG0PATOPUU IPH UCIOJIb30BAHUU XUMUY€ECKON
nocy/ bl 1 060pyA0BaHuUs 0] KOHTPOJIEM lefiarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBEThI C 0OPOM Ha HHOpMal 1o U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHBINA
annapar Kypca XMMHUU 10c/le CTPYKTYPHUPOBAHUS MaTepHuaJla C UCII0/b30BaHHWEM KJIHIIe.

HWcnosib30BaTh NP BbINOJHEHUH YYeOHbBIX 33/JaHUH TEKCThI y4eOHHKaA Iocie
CTPYKTYpPHUPOBAHUs MaTepHuaJa, ClipaBoYHble MaTepuasbl ([lepruogudyeckyro cucteMy
XUMH4YecKuX 3jieMeHTOB /JI. . MeH/jes1eeBa, Tab1M1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJied B BOJie, 3/IEKTPOXUMUYECKUH psiJi HAaPsDKeHUH MeTaJslIoB).

HWcnosib30BaTh NpHY BBINIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-NONYJISIPHYIO JIMTEPATYPy XMMHUY€ECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEpHeTa MOJ PyKOBOJCTBOM Iejiarora

Tema 5. CTpoeHue BelecTB.
XuMnuyeckasi CBsi3b.
OKHCIUTETbHO-
BOCCTAHOBUTEIbHbIE PeaKIUH
(89)

XuMuueckass  CBS3b. KoBanentnas  (momspHas U
HEMOJIIPHAs)  CBSI3b.  *DJIEKTPOOTPHUIATEIILHOCTh  aTOMOB
XUMHUYECKHX  DJIEMEHTOB.* HonHas CBS3b. *THUnel
KPUCTAJUTMUECKHX PEILIETOK. ™

CTeneHb OKUCJIEHUS]. OKMCJIIUTENBHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE PEAKILIUH: TOPEHHE,

PackpbIBaTh cMBICT H3y4aeMbIX TOHATHUH 0] pyKOBOACTBOM II€Jjarora.

OmnpenenaTh BUI XMMUYECKON CBSI3U B COEAMHEHUH € MCIIOIb30BAaHHEM CXEM.

OmpenensTs CTENeHb OKNUCICHUSI XHMHIECKOTO JIEMEHTa Mo (JOPMyIIe €ro COSIUHEHNS 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
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

Vcnonp30BaTh NpH BBIMOIHEHUH y4eOHBIX 331aHUIl TEKCThI yueOHHKA MOCIIe CTPYKTYPUPOBAHUS

MaTtepuaa, CpaBOYHbIe MaTepuasl (IEPUOIUUECKYIO CUCTEMY XMMUYECKUX 31eMeHToB /J1. 1.
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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 U Impoctoe BelecTtBo. O30H. HaxoxzaeHue

KHCI0pOJa B HpuUpose, GU3MYECKUE U XUMHYECKHE

cBOMcTBAa. Peakuuu TOpeHHs HPOCTbIX M CJIOXKHBIX
BellecTB. *TemsoBoil 3¢deKT XUMHUYECKOW peakLuu.*
JK30- M 3HJOTepMHUYECKHEe PeaKIUH, *TepMOXUMHUYECKHE
ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MOJydeHHUs
KUCJ0poJa B

IpYMeHeHHue

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

Bomopon — pocToe
HaxoxgeHue Bojoposa B mnpupoje, dusnyeckue u
XUMHYeCcKHe CBOWcTBa (Ha HmpuUMepe B3auUMOJEUCTBUS C

3JIEMEHT u BellecCTBO.

HEMeTa/UlaMHM M OKCHUJAMH METa/lJIOB), NpUMeHEeHHE,
*coco6bl nosydeHus.* [onsaTue o kucaotax KucaoTsl u
COJIH.

JAemoHcTpauumn

BsaumogeiictBue pocdopa, cepnl U Kese3a C KUCI0POAOM
(BO3MOXKHO UCNOJIb30BaHUE BU/IE0OTBITOB).
OnpejesieHUe coJlepKaHUSI KUCJI0pPO/a B BO3JyXe.
OHblTbl, JAEMOHCTPpHUpPYHOILIHeE YCIOBUA BOSBHUKHOBEHHUA U
[peKpalieHNUs TOpeHus.

Na6opatopHble 1 npaKTMyeckne paboTbl

JlabopaTOPHBIN OIBIT:

O3HakoMJIeHHe C 06pa3liaMHi OKCHJOB.

[IpakTHyeckas paboTa:

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

€ro CBOMCTB.

Borunciaenns

PackpbIBaTb CMBIC/ U3y4aeMbIX NOHATHH U IPUMEHATb 3TH NOHATHA NIPYU ONTMCAHUU CBOMCTB
BellleCTB U UX NpeBpallleHUH € UCI0JIb30BaHHEM ONOPHBIX CJIOB U KJIMILIE.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuchb
COCTaB BO3/yxa, pU3UYECKUE U XU-MUUECKHEe CBOWCTBA KUCI0PO/a, CIIOCOObI EI0 MOTYYEHHUS,
pUMeHeHUe U 3HaueHUe B IPUPO/Jie U XKU3HU YesIoBeKa.

CpaBHUMBATb peaKkly FOpeHusl U Me/IJIeHHOI'0 OKHCJIeHUS C IpeiBapUTebHBIM 06CyXAeHUEM
napaMeTpOB CPaBHEHHS.

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

PacrnosHaBaTb ONBITHBIM yTEM KUCJI0POJ, OJ KOHTPOJIEM Nlefarora.

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BEleCTB, MOJIEKYISAPHBIX
ypaBHeHUH XMMHUYECKHUX peaKLui C yyacTHeM KUCI0POoJa.

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

CrnefoBaTh npaBu/IaM 6e30MacHOM paboThI B JIJaGOPATOPHU NPU UCII0JIb30BAaHUU XUMUYECKOH
HOCYy/ibl M 060PYy10BaHHUS 10/, KOHTPOJIEM ITeZlarora, a Takxe npaBu/aM 06palleHus ¢
rOpIOYHMMH BellleCTBAMHU B ObITY.

[InaHMpoBaThk M OCYLIeCTB/IATE Ha NPaKTHKe XUMHUYeCKHe SKCIIepUMEeHTbl, IPOBOJUTD
Ha0J1l0/leHus, ieJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepU-MeHTa 110/, pyKOBO/CTBOM Iejiarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymIe.
HWcnosnb30BaTh NpHY BLINOJHEHUH yue6OHBIX 3a/laHUH U B IIpoLiecce UcCaef0BaTelbCKON
JlesITeJIbHOCTH HAyYHO-NONYJISIPHYIO JINTePaTypy XMMHUECKOI0 COZeP>KaHMUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHeTa 10Jf pyKOBOACTBOM Ieiarora.

BbicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTe-
pHaJIOB € ONIOPOY Ha IJIaH, FPAMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapatT Kypca
XUMHH
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— MOJIeKyJIﬂpHOI;‘I MaccChbl KHMCJIOpOZa U 0O30HaA Ha
OCHOBAHUU aTOMHOM MacChl XMMUYECKOT'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHMAX

(54)

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

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/IoXKeHUE, peaKIuu C
HaTpHeM, OKCU/OM KasbLius, okcuaoM cepbllV [ToHsTHE 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
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTHIO.
UccnenoBaHue pacTBOPOB KUCJ/IOT U IIeJI04Y€H € TOMOIIbIO
MHIUKATOPOB.

Na6opatopHblie U npakTU4eckne pabortbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/eHHe PacTBOPOB C ONlpeieIEHHON
MaccoOBOH Jl0J1ell paCTBOPEHHOTO BelllecTBa.

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,
CIOCOOBI OUMCTKHU BOJBI OT IPUMeCEH, MephI 10 OXpPaHe BOJ OT 3arpsi3HEHUS OCie
[IpeABapUTEJbHOTO CTPYKTYPUPOBAHUA MaTepHraJa.

HﬂaHHpOBaTb " OCyILIECTBJIATb Ha IPAaKTHKE XUMHUYEeCKHUe 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
JleITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATypPy XMMHUYECKOT 0 COJlePXKaHUsl, CIPaBOYHbIe
MaTepHaJibl, pecypchl MHTepHeTa oJ, pyKoBOCTBOM NeAarora.

BbicTpauBaTh pa3BEépHYyThlie MIUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOil Ha HHPOpPMaILHIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTePHaJI0B, FPAMOTHO UCII0J1b30BaTh U3y4eHHbINH MOHATHIHBIH
anmnapar Kypca XMMHUH [0CJIe IPeBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. Jj1IeKTpoIuTHYECKas
Auccouuanus. XuMru4ecKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JTIUCCOITUAIINH.
ONeKTponuTHYecKass ~ AWUCCONHANMA.  OJEKTPOIUTHl |
HEAJIEKTPOJIMTHI. Karuonsti, AQHUOHBI. *MexaHu3m

IUCCOLIMAIMN BEIECTB C PAa3MYHBIMU BHIAMH XHUMHYECKOU
cBs3u. [lonstue ocrenenn auccormaiuu.* CuiapHbIe U Clla0ble
AIIEKTPOIUTHL.

Peakiin moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHHS PEaKIUA
HOHHOTO 0OMeHa 10 KoHIa. [1oHbIe U COKpamEHHbBIE HOHHBIE

ypaBHEeHUS peakuui. XHMMHYECKHE CBOMICTBa  KHCIOT,

OCHOBaHWI W COJed B CBeT€ MpEACTaBICHHH 00

PackpbIBaTh CMbIC/ U3y4YaeMbIX NOHATHH, @ TAK)KE CMBIC/I TEOPUH 3JIEKTPOJUTHYECKOH
JIUCCOLIMALIMU C OIIOPOH Ha CXEMBI.

OGbSACHATb NPUYUHBI 3J1IEKTPOIPOBO/L -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO NT€Jjarora.
CocTaBJIATh YpaBHEHUS AUCCOLMAIIMYU KUCJIOT, lieJI0YeH U coJiel, OJIHbIE U COKpaliEHHbIe
HMOHHbIE yPaBHEHUS XMMUYECKUX peaKI[Mi HOHHOI0 0GMeHa.

[I1aHMpOBATE U OCYIIECTB/IATE HA NPAaKTHKe XUMUYECKHe IKCIIepUMEHThI, TIPOBOAUTH
Hab6JII0IeHus, [ieJIaTh BBIBO/IbI 10 pe3yJIbTaTaM 3KCIepUMeHTa MOoC/Ie MpeBapUTeTbHON
paGoThL

CienoBaTh NpaBUaM 6e30MacHON paboThI B JIJAOOPATOPUU NPH HUCTIOJIb30BAHUHN XUMUYECKON
NoCy/ibl ¥ 060pyZ0BaHUs 0] KOHTPOJIEM Ilefiarora.
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ANIEKTPOIIUTHYECKOH ucconuanuy. KadecTBeHHbIE peakiuu
Ha KaTHOHBI W aHHWOHBI: HOHBI XJOPUA-, OPOMHI-, HOIWI-,
docdar-

THUAPOKCUA-UOHBI; KaTUOHbBI aAMMOHUA, MarHus, KaJlbIusd,

cyibdar-, kapOOHAT-,  CHIMKAT-, AHHOHBI,

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

JleMoHCTpanumu

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

OnbITHI, WITIOCTPUPYIOLME 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-IIOMYJ/IAPHYIO JIMTEPaTyPy XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalUH C eJaroroM

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudukanus HeopraHU4eCcKUX COeAMHEHUH.

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).

OcHOBaHHUSA: COCTaB, KJIaccupuKanus (1e0494 U
HepacTBOpPHMbIe OCHOBAHHs), HOMEHKJ/IATypa, u3ndecKre
Y XUMUYeCKHe CBOMCTBA (B3aUMO/IENCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTaMH, COJISIMU), *CITOCOOBI NToJIy4yeH s ™
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKJIATypa,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/IeICTBHE C
MeTaJlJlaMH{, OCHOBHBIMU OKCH/IAaMH, OCHOBaHHUSMH,
COJISIMHM Ha IPUMeEPE COJITHON U CEpHOU KHUCJIOT),
*croco6bl MoJIydeHus.* PsiJl akTHBHOCTH MeTaJlJIOB.

Couu (cpeZiHME): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I[eJI09aMH U COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJIAaCCAMU HEOPraHUYeCKUX
coeguHeHul. [eHeTHYeckue psabl. [loHsATHE 06
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OmpeneneHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COANHEHHH Mo maboHy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHUM Ha OCHOBE
OIpeJeNeHusl.

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.

CocraBieHne TaOIUIbI TEHETHIECKUX PSOB U CXeMbl «[ eHeTHueckast B3anMOCBSA3b OCHOBHBIX
KJIIACCOB HEOPTaHWIECKUX COSIUHEHHMIN O] pyKOBOACTBOM IEIarora.

[Iporuo3upoBaH#e CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUUYECKUX CBOMCTB M3YUEHHBIX KJIaCCOB,
TPYII BEUIECTB, K KOTOPHIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COETMHEHUI» M0]] pyKOBOJCTBOM IeJlarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH peakluii, WUTIOCTPUPYIOIINX XMMUYECKUE CBOUCTBA
H3y9IEeHHBIX KJIACCOB U CNOCOObLI NOYYeHUs BEIIECTB H3yIEHHBIX KIIACCOB, TPYIIII, 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 pPearkupyroNix BEIeCTB.

Brraucnenue no ypaBHEHUAM XUMUYECKUX PEAKIMH KOJIMYecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOLYKTOB PEAKIHH 110 AITOPUTMY.

[InaHupoBaHUE U OCYIIECTBICHHE HA MPAKTHKE XUMHIECKOTO IKCIIEpUMEHTA U HaOMIOACHHS 110




*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.
B3auMmozelicTBre pacTBOpa CEpHON KUC/IOThI C OKCUZ,0M
mepnu(11).

Peakuus HeHTpanusanuu.

BriTecHeHHe 0JHOr0O MeTaJljla APYTUM U3 pacTBOpa COJIU.

NabopaTopHble 1 NpaKkTUYecKkne paboTbl
JlabopaTOpHbIE OMbITHI:

B3anMozielicTBHe KHCJIOT C MeTa/IaMHU.

[losryueHHEe HEpPaCTBOPUMBIX OCHOBAaHUH.
B3auMozelicTBHe HepaCTBOPUMBIX OCHOBaHUMU €
KUCJ0TaMHU.

Paznoxenue rugpokcuaa Menu(1l) npu HarpeBaHUH.
[IpakTHyeckas pabora:

Ne 7. PelieHue akcliepuMeHTaJIbHbIX 3a/a4 110 TeMe
«OCHOBHbIE KJIaCCbl HEOPTaHUYECKUX COeJUHEHUI».

BbluncneHus
— M0 YpPaBHEHHUSAM XMMUYECKUX PEAKIUH

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
armapara Kypca XMMHUH C UCIIOIb30BaHIEM IUIaHA, OTIOPHEIX CJIOB, alTOPUTMAa.

Pasaen 3. Bew,ectBo U XMuMUyecKue

peakuum, 44

Tema 10. Xumnueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTN
XMMUYECKUX peaKkumii (4u)

*TloHATHE O CKOPOCTH XMMHUYECKOW peakuuu. PaKkTopsl,
BIIUSIONINE HAa CKOPOCTh XMMMYECKOH peakiuu. IlonsaTHe 0
TOMOTEHHBIX M TETepOTeHHBIX peaknusax. IloHstme 006
0o0paTUMBIX ¥ HEOOpPaTUMBIX XHUMHYECKHX PEaKI[HAX.
TlomsTne o xmmmdeckoM  paBHOBecun. CwmemeHne
XUMHYECKOTO paBHOBecHs. (DakTOphl, BIUAIOMKE HA
CKOPOCTh XUMHUYECKOH PEAKINH ¥ TIOJI0KEHNE XUMIUIECKOTO
paBHOBecus. Kiaccmpukanmss XNMHYECKUX pEaKIuid 110
pa3HBIM OCHOBaHHAM.*

PackpbsIBaTh CMBICIT H3y9aeMBIX TIOHATHH ¥ IPAMEHATH 3TH MOHITHUS P ONHCAHUH CBOIMCTB BEIIECTB U
UX MpeBpalleHuil.

KraccuduimpoBats XUMHYECKHE PEAKIUH IO PA3IHMIHBIM IIPHU3HAKAM.

Y cTaHaBIMBATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEaKIMU OT Pa3INYHbIX (PaKTOPOB IO
PYKOBOJICTBOM YYHTEIISL.

[IporHO3upOBaTh BO3MOKHOCTH MPOTEKAHMS XUMUYECKUX IPEBPAIICHHH B PA3INYHBIX YCIOBHAX TTOCTE
HpeBapUTeIbHON paboTHI.

Dripenenstb OKHCIUTENh U BOcCTaHOBUTENH B OBP.

CocTaBNATh NMEKTPOHHBIH OallaHC peaKIvy.

[IpOM3BOMUTE BBIYHMCIICHNS IO XUMUYECKAM YPABHEHUSIM 10 aTOPUTMY.

BrIcTpanBaTh pa3BEPHYTHIE MICEMEHHBIE H YCTHBIE OTBETHI C ONTOPOH Ha HH(POPMAIUIO U3 yIeOHNKa U
CIIpaBOYHBIX MaTE€PHUaJIOB, 'PaAMOTHO HUCIIOJIB30BaTh I/ISyquHblﬁ TTOHSATUMHBIN arrapar Kypca XuMnnu
TocIie NpeBapUTeIbHOTO CTPYKTYPHPOBAHUS MaTepHaa.

VMcnons30BaTh NpH BBHITIOJHEHUH YUeOHBIX 3aaHUH U B POLIECCE UCCIIEI0BATENBCKO A TeNbHOCTH
Hay4YHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUUYECKOTO COAEPKAHHUS, CIIPABOYHBIE MAaTEPHAILI, PECYPCHI
HHTepHeTa mocie KOHCYIbTalNH C ITEJarOroM.

PacKpbIBaTh CMBICIT H3y4aeMbIX ITOHSATHI, a TAKXKE CMBICI TEOPUH HIIEKTPOIUTHIECKON ICCOIMAIINY C
OTIOPOif 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 MAaTePHAaIOB, TPAMOTHO MCIOJIB30BaTh N3YUCHHBII MOHSATHHHBIN ammapar Kypca XUMAN
MIOCJIE TIPEeIBAPUTENHLHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcrionp30BaTh IpH BEIIOIHEHNH YI€OHBIX 3aJaHUH U B IPOIIECCE NCCIEA0BATEIBCKON eI TEbHOCTH
Hay4YHO-TIONYJISIPHYIO JUTEPATyPy XUMHYECKOTO COJCPIKAHMUS, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
NHTepHeTa 1ociie KOHCYJIBTALUH C eAarorom

9 KUIIACC

(2 4 B HEmemM10, Bcero 68 u)

MpumepHblie Tembl,
pacKpbiBaloLwMe faHHbI pa3gen
nporpammbl,

M KOIMYEeCTBO Yacos, oTBOAMMOe
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
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHne BemecTa: BUbI XHMUYECKON CBSI3U U THUITBI
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. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaxtuaeckas padora 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.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETBI C OMOPOM Ha
uHbOpMaIHIO U3 yiebHMKA U CTIPAaBOYHbBIX MAaTePHaJIOB, FPAMOTHO HCI0JIb30BaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XMMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLiecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-NONYJISIPHYIO JINTePaTypy XMMHUECKOTI'0 COAEeP>KaHUs, ClIpaBOYHbIe
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 XUMHIECKHUX PEaKIUii HOHHOTO OOMeHa.

Pa3aen 3. HemeTaslibl

U UX cOeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepuCTUKA
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsbl. 'asoresnt

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEeHUsI AaTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe JIJIsI HUX
cTeneHu okuciaeHus. CTpoeHre U U3nyecKre CBONCTBA
IPOCTBIX BelLeCTB — rajoreHoB. XUMUYeCKHe CBOMCTBA Ha
npuMepe xjiopa (B3anMoeHCTBYE C MeTaJ/UIaMH,
HeMeTaJUIaMH - BOZOPOZIOM M KHCJIOPOJOM, *1iesioyaMu™).
XnopoBogopo/. CosisiHasA KUCJI0Ta, XMMUYeCKHe CBOMCTBA,
*noJsiydyeHue*, npruMeHeHue. KayecTBeHHbIe peaKkIiuy Ha
raJIoreHU/1-MoHBI. */leficTBHE XJI0pa U XJIOPOBOIOPO/a Ha
OpraHu3M 4YesioBeka.* BakHel1Iue XJ10pUABI U UX

O6BACHATD 061[e 3aKOHOMEPHOCTH B U3MeHEeHUH CBOWCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejiesiax MaJblX IEPUO/IOB U TJIABHBIX MOArpym [lepruoanieckol CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpHU3UYECKHE U XUMHUYECKHEe CBOMCTBA MMPOCTHIX BEIECTB raJIoTeHoB (Ha
MpUMepe XJ10pa) U CJI0KHBIX BENIECTB (XJI0POBO/IOPO/Ia, XJIOPH/Ia HATPHS ), CIOCOOBI UX
MOJIy4eHUs], TPUMeHEeHHe ¥ 3HaYeHHe B IPUPO/JIe U XKU3HU YesIoBeKa Mocje
CTPYKTYpPUPOBAHHS MaTepHasa.

OnpeieIITh TAaJIOTEHU/-HOHBI B pAaCTBOPE C UCIOJIb30BAHUEM TabJ MBI "XapaKTepHbIe
peakIuy Ha aHUOHBI".

[l1aHUpPOBATh U OCYIIECTBJIATH HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa MocJie TpeBapUTETbHON
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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.

BbicTpanBaTh pa3BEéPHYThIe NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HAa UHPOPMALIHIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIN
anmapar Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-IIOMYJ/IAPHYO JIMTEPaTyPy XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

061as XapakTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
OcobeHHOCTH CTPOEHHUA 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. CepHas KUC/I0Ta, pU3nudecKkue

Y XMMU4YeCcKHe CBOHCTBA (0611Me KaKk Npe/CTaBUTE s
KJIacca KUCJIOT U cieniupuyeckue), npuMeHeHHe.
CepHHuCTasA KUC/IOTA.

*XUMHYecKHe peaKluy, JieXallle 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 MpeJ0TBpalleH s .*

JleMoHCcTpanum

Kosneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa Mo, JecTBUeM
KOHLIEHTPUPOBAHHOW CEPHOMN KUCIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe cyibPaT-UOHOB.

BsaumozelicTBre pa3baBaeHHONW CEPHOM KUCIOThI C
IIMHKOM. Beryuc/ieHusA

TI0 YPaBHEHUSAM XMMHUYECKUX PEaKIHii;

OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnel U ux
coeMiHEHUH
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.

[I1aHMpoBaTh M OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, TIPOBOJUTh
HabJII0/leHus, [1e/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CnesoBaTh NpaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NP UCIO0JIb30BAHUM XUMUYECKOH
HOCYyZAbl U 060pYZ0BaHUS 10]] PYKOBOJACTBOM IleZiarora.

[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/laHUH U B IIPOLiecCe UCCIe[0BATEIbCKOM e TeIbHOCTH HAyYHO-NOMYJIAPHYIO INTepaTypy

XUMUYECKOI0 COJiepKaHus, CIPaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

1ocJle KOHCYJIbTallY C IelaroroM
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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),
*nosydyeHue* u npuMeHeHue. CoJid aMMOHUS, UX
¢dusnyecKkre 1 XUMUYeCKHe CBOHCTBa (pa3J/ioXKeHUe,
B3aMMOJ,eHCTBHE CO LeJI0YaMH ), IPUMeHEHHE.
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
COeIMHEHUsIMU a30Ta (KHUCI0THBIE JOXKAY, 3arpsi3HeHUe
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponusie Mogudukanuu pocpopa*,
dusnveckre U XUMHUYECKHE CBOMCTBA (B3aUMOJeMCTBHE C
MeTaJlJlaMH, HeMeTa/IaMH, *KOHLIeHTPUPOBaHHOMN
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. JleMoHCTpaAL UM

Konnekuuu: pocdop u ux coeiuHeHUsI.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTHI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTopHbIE ONBITHI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

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

[IpakTHyeckas pabora:

Ne 10. [TosryyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

Bwvruucaenus

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
asoTa u pocdopa B oKpyKaroliei cpese.

[I1aHUPOBATD M OCYILECTBJIATb HA IPAKTHKE XMMUYEeCKHE IKCIIEPUMEHTbI, TPOBOJUTD
Ha0J1l0/JeHus, leJIaTh BBIBO/IbI 10 pe3y/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 NPHU BBINOJHEHUH Y4e6GHBIX 33/laHUH U B IPOLIECCE UCCIE0BATEbCKON
JlesITe/IbHOCTH Hay4YHO-IONYJIIPHYIO0 JIMTEPATYPY XUMHUYECKOTO COZlepXKaHus, CPaBOYHbIe
MaTepHalbl, pecypcbl UHTepHeTa Nocjie KOHCY/IbTALMH C eJaroroMm
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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. *IKoIornyecKre NpobJieMbl, CBSI3aHHBIE C
okcuzoM yriepoga(lV); runoresa riio6aabHOro
NOTEeINJIEHUs KJIUMaTa; IapHUKOBBIN 3 peKT.*

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 IPUMEeHEeHYe B 3JIeKTPOHUKe.*
*CoeAMHEHMS KpeMHHs B npupoe. O6uue
npezcraBJyieHus 06 okcuze kpeMHus(IV) u kpeMHUeBoH
kucaoTe. CHJIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
MeIMLIMHE, 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,
MOJIEKYJIbI QyJlIepeHa.

Ancop6uusi pacTBOPEHHBIX BellleCTB aKTUBHPOBAaHHbBIM
yrzaém. [Iporusoras.

BnanMaTepHaan: CUJIMKATHAA NPOMBIIIJIEHHOCTb.
Mogesiu MoJieKyJ1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U NpaKTHYeCKHEe paGoThI
JlabopaTopHbIii onbIT: KayecTBeHHas peaknus Ha
Kap6oHaT-HoH. [IpakTHYeckre paboThI:

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

Ne 12. PelneHue akcniepuMeHTaJIbHbIX 3a/1a4 110 TeMe
«HemeTanabi».

BbIyMC/IEHUA 110 YpaBHEHUSAM XUMHUYECKUX peaK Ui
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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.

OnpefesiThb KAPOOHAT- U CUJIUKAT-

HOHBI B PacTBOpE.

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XK/EHUEM YIJIEKHUC/IOTO 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, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMUYECKUH Pl HAaNPs>KeHUH
MEeTaJVIOB) M0CJIe KOHCYJ/IbTALUU C IIeJaroroM.

Hcnonb30BaTh NpHY BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IIONYJIAPHYO JIMTEPaTyPy XMMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcel 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/lJI0B (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOZIOH, KMcI0TaMu). *O611IKe C1oco6bl OMTyYeHUsT
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
$U3NYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlaGopaToOpHbIE ONbBITHI:

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

BbruyucieHus
110 ypaBHEHUSIM XMMHUUY€ECKUX peaKLUil.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATUH U IPUMEHSITh 3TH HOHSATHSA IPU ONUCAHUU CBOMCTB
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.

CrnesoBaTh NpaBu/iaM 6e30MacHON paboThI B 1a60paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pY0BaHUS.

[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 HayYHO-IIONYJIAPHYO JIMTEPaTyPy XMMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocjie npeiBapUTebHON KOHCY/IbTALMH C IeAaroroM

Tema 8. BaxkHelimue
MEeTaJLJIbl U X COEAUHEHUS
(164)

[llenounble MeTannsl. [lonoxeHue B [lepuoaryeckoi
CUCTEMe XUMUUYeCKUX 3/ieMeHTOB /[I. U. MeHeneeBa,
cTpoeHUe aToMOB. HaxoxjeHue B Ipupoje.

dusudeckue U XUMUYeCKUe CBOMCTBA (Ha mpuMepe
HaTpus U Kajaus). OKCUAbl ¥ THAPOKCU/IbI HATPUS U KasUsl.
[IpruMeHeHue 11eI0YHBIX METAJIJIOB U UX COeJMHEHUH.
[lles1ouHO3eMeEIbHbIE MeTa/lJIbl MAarHUH U KaJbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Prusnyeckre U XMMHUYeCKHe CBONUCTBA.
BaxkHel11Me coeAUHEeHUs KaabLus (OKCUJ, TULPOKCUT,
cosin). *JKECTKOCTb BOIbI U CIIOCOGHI €€ yCTpaHeHus . ™

OO6BACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3/1eMEHTOB-METAJIJIOB B IpyInax v
UX COeZIUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaThb GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTBIX BEIECTB METAJIIOB U UX
coelMHEHUH (OKCU/IOB, THAPOKCH/IOB, COJIEH) C OIOPOM Ha CXeMY, CIIOCO6BI UX MOJIYYEHHS],
NprYMeHeHHe U 3HaUYeHHUe B IPUPO/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.

CrnefoBaTh paBu/IaM 6e30MacHOM paGoThI B JIaGOPAaTOPHU NPHU UCIIOJIb30BAaHUH XMMHYECKOH
HOCYy/ibI M 060PYL0BaHMSI.

[TpoM3BOUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.
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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
ese3a(ll)

u xkese3a(lll): coctas, cBocTBaA U nosyueHue.

JleMOHCTpanuu

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 CIIJIaBOB.
AmboTepHbIe cBOKCTBa 'MAPOKCH/IA AJIIOMUHHS.
KadecTBeHHble peaKLMH HA UOHBI XKeJjie3a.

KécTkocTb BOAbI U METO/bI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

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

BbruyuciieHUus
110 ypaBHEHHUSIM XUMUY€ECKUX peaKLUi

BbicTpanBaTh pa3BEépPHYThiE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY HA HHPOPMALUIO 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-IOMYJ/IAPHYIO JIMTePaTyPy XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Pasgen 3. NepBoHavyanbHble XMMUYECKME MOHATUA 06 OpraHMYeckux Bewecteax, 10y

Tema 9. NepBoHayvanbHble
XUMUYECKne NnoHATUA 06
OpraHMYecKunx BelLecTsax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpPOeHMUA OpraHHWYeCKUX  COeJMHEHUU yrJjiepoja.
HepBOHa‘-IaJIbeIe MOHATHUA 06 OpraHUYECKHX BellecTBax
KaK O COeJUHEeHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, [JIMIEPHH, YKCycHas Kucaorta). *Ux
cocTaB M XUMHUYecKoe cTpoeHMe. Kiaccudukanus
OpraHU4eCcKux BeH_[ecTB.* [ToHaTe o0 OHOJOTHYECKU
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHU 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

O6BACHATD IIPUYIUHDbI MHOFOO6p33Plﬂ BelleCTB, UWJIJIIOCTPUPOBATH B3aUMOCBA3b
HeOopraH"u4eCcKux COE,ELI/IHEHI/II‘/JI yrjiepojia 1 OpraHu4€eCKHX BelleCTB 104 pyKOBOACTBOM
ydqureJid.

O6BACHATD ycioBuUda 6€30MaCHOTO HCI0JIb30BaHMUS BeleCTB U XUMHWYEeCKHX peaKLU/lﬁ B 6bITy.

XapaKTepI/IBOBaTb PpOJib XMMUHU B PA3JIMIHBIX c¢epax AeATeJIbHOCTHU J'II’O,C[SPI, 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 IPOMBILLIEHHOCTH.

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

Tema 10. Xumus 1 OKpyxKaroLmas
cpena, 1u

HoBble MaTepuasbl U TexHoJI0TMU. BelecTBa u
MaTepUaJibl B IOBCEJHEBHOM KU3HU YeI0BeKa. 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

0600611eHIEe MaTepUaJa 1o
Kypcy «Heopranudeckas
XUMHUA», 34

060611eHNE U CUCTEMATU3ALMS 110 KypCy
«Heopranuyeckas xXuMus»

XapakTepHu30BaTh POJIb XMMUH B pa3/IM4HbIX chepax JesATeSTbHOCTH JItoJjel, OCHOBHbIEe
BellleCTBa U MaTepHuaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOT0 YesIoBeKa.

. 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

[Ipu paspaboTke pabGouyed HporpaMMbl B TeMAaTHYECKOM IIJIAHUPOBAHUU [JIO/DKHBI OBbITh YYTEHbl BO3MOXXHOCTH HCIOJb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJbHBIX PECYpPCOB, SIBJISIOLIMXCI y4yeGHO-MEeTOJUYECKHMMU MaTepHasaMy (MyJbTHUMeAUIHbIE IPOrpaMMbl, 3JIEKTPOHHble Y4YeOHMKH M 33JaYHHUKY,
3JIEKTPOHHBIE GUBJINOTEKH, BUPTyasbHbIE 1a60pPaTOPHUU, UTPOBBIE IPOrPaMMBbI, KOJJIEKIMY LUPPOBBIX 06pa30BaTeJbHbBIX PECYPCOB), UCNOJIb3YEMBIMU AJIs1 00YYEHUS U
BOCIIUTAHHUsI DPA3JIMYHBIX TPYNIN I0Jb30BaTeJed, MpeJCTaBJeHHbBIMU B 3JIEKTPOHHOM (LU$POBOM) BHUAE M pealU3yMIIMMU JAUJAaKTUYecKHe Bo3MoxkHocTH HKT,
coZiep’kaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa30BaHUM.

61




		2025-10-28T10:06:36+0400
	Сорокина И.Ю.




