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I[TOACHUTEJIBHAS 3AIINCKA

ApnantupoBaHHas pabodasi mporpaMma Mo XUMHH JJi OOYYalolUXCs C 3a/IePKKON
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHUs
NOJIroTOBJIeHA Ha 0cHOBe DenepanbHOrO rocy/1IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa
ocHOBHOTrO ob1ero odpazoanus (IIpuka3z Munnpocsemienust Poccun ot 31.05.2021 1. Ne
287) (manee — ®I'OC OO0O), denepanbHOW anaNTUPOBAHHOW OOpa30BaATEIHLHON
MporpaMMbl OCHOBHOTO 001ero o0Opa3oBaHus sl OOydYalOIMIMXCS C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 310poBbs ([Ipukaz Munnpocsemienust Poccun ot 24 HosiOpst 2022 1. No
1025), ®enepanbHOil paboueii mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus M0 y4eOHOMY
npeamery «Xumus», OenepaibHOW MPOTPaMMBbl BOCIIUTAHHUS, C YYETOM PacCIpeNeIICHHBIX
0 KJjaccaM TMpoBepsieMbIX TpeOoBaHWI K pe3yinbrataM ocBoeHus DenepanbHon
aJlalTUPOBaHHOM 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHMs AJIs
oOyJarommxcsi ¢ 3aJepKKOH ICUXUYECKOIO pa3BUTHS U 3JIEMEHTOB COJEp)KaHus,
IpEe/ICTaBIEHHBIX B YHUBEPCAIbHOM Ko (prKaTope no xumuu, KoHmenium npemnogaBanus
yueOHOro mpenMera «Xumus» B oOpazoBaTesibHBIX opranHuzanusx Pd, peanusyronimx
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

VYyebuslii  mpeamer — «XUMHS»  BXOJUT B TMPEAMETHYIO o0JacTb
«EcTecTBeHHOHayuHble TpeaMEThl». B cucreme ecTeCTBEHHOHAyYyHOro OOpa3oBaHMs
XUMUSL KaK y4eOHBIM MpEeAMET 3aHMMAEeT BA)KHOE MECTO B MO3HAHMM 3aKOHOB MPHUPOIbI,
(GOpMHpPOBaHMM HAYYHON KAapTUHBI MHpPA, CO3JIaHUM OCHOBBl XHWMHMYECKHX 3HAHUU,
HEOOXOAMMBIX [JIsl MOBCEIHEBHOM >KW3HHM, HABBIKOB 3J0POBOTO MU 0O€30MacCHOro MAJis
YeJI0BEKa U OKpY Karollei ero cpeipl o0pasa )K1U3HH, a TAK)KE B BOCIIUTAHUU 3KOJIOTHYECKON
KYJBTYPHI.

VYcnemHocTh M3y4eHUsi XMMHHM CBSI3aHAa C OBJAJCHUEM XUMHUYECKHM S3BIKOM,
coOJTI0/IeHEM MPaBHIT 0€3011aCHOM PabOThI IPU BHIMIOTHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
OCO3HAaHUEM MHOTOYMCIIEHHBIX CBSI3€d XUMUU C IPYTHUMH IIPEAMETAMU IKOJIBHOTO Kypca.

[Iporpamma BkIIO4aeT B ce0s OCHOBBI HEOPTAaHMYECKOW M OPraHUYECKOW XUMUHU.
['maBHO ujeeit mporpaMMebl SBISIETCS co37jaHue 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUHN TI0
XUMHH, BBIPAXKEHHBIX B (JOPME, COOTBETCTBYIOLIEH BO3PACTY 0OYHAIOIIUXCS U UX 0COOBIM
o0pa3zoBaTenbHBIM OTPEOHOCTSM.

B copepkaHuun AaHHOro Kypca NpPEICTaBIEHbI OCHOBOIOJArarOUIME XWMHYECKHE
TEOPETUUYECKHE 3HAHUSA, BKIIOYAKOIIME W3YYEHUE COCTaBa M CTPOCHUS BEUIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIIEIOBAHNE
3aKOHOMEPHOCTEW XUMMUYECKUX IPEBPAICHUM W NyTEHd YNPABICHUS HUMU B LEIAX
MOJIYYECHHS BEIIECTB U MaTEPUAJIOB.

TeopeTnyeckylo OCHOBY HM3YyYEHHsS] HEOPIaHMYECKOW XMMHHM COCTAaBJISIET aTOMHO-
MOJIEKYJIApHOE yueHue, [lepuoanueckuii 3akoH [[.1. MeHnneneeBa ¢ KpaTKUMHU CBEICHUAMU
O CTPOCHHMH aTOMa, BUAX XUMHUYECKOU CBSI31, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMHYECKHUX
pEaKIuu.

B u3ydeHnn Kypca 3HAUMTEIbHAS POJIb OTBOJUTCS XUMHUYECKOMY IKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX U  JIabopaTOpHBIX paboOT, OMHCAHMUIO PE3YJHTAaTOB
YUYEHUYECKOTO JKCHEPUMEHTa, COOJIIOJIEHUI0O HOPM U TpaBWsl 0Oe30macHON paboThl B
XUMUYECKOH JIabOpaTOpHH.

Peanuzanus naHHOW MporpaMMBbl B Mpoiiecce 00yUeHUs MO3BOJIUT 00yJarOImUMCs C
3IIP ycBOUTH KJIIOUYEBBIE XMMUYECKHE KOMIETECHLIMU W MOHATh POJb U 3HAYCHUE XUMHUHU
Cpeau Apyrux HaykK O MPUPOJE.



N3ydyeHnne XuMuu crnocoOCTByeT (OPMUPOBAHUIO y OOYUYaAIOIIUXCS HAYyYHOTO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIICHAy4YHBIX METOJOB (HaOMIo/eHHEe, H3MEpPEHue,
AKCIIEPUMEHT, MOJEIMPOBAHNE), OCBOCHUIO MPAKTUYECKOT0 IPUMEHEHUS HAYUHBIX 3HAHUIA,
OCHOBAaHHOI'0 Ha MEKIIPEIMETHBIX CBS3SX C peaMeTamu «OKpy)aromuil MUp», «PU3nka»,
«buonorusy, «I'eorpadus», «MatemaTtuka» u GOpMUPYET KOMIETEHIIMH, HEOOXOAUMbIE
JUTSL IPOIOJKEHUST 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yyenue xumuu crnocoOCTByeT pas3BuTuio y oOyvaromuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)keHHUs,  (PYHKIMOHAIBbHOM  TI'PAMOTHOCTH,  yYMEHHS
BOCIIPUHUMATh W KPUTHYECKH aHAIM3UPOBaTh HWHOOpPMAIIMIO, MPEACTABICHHYIO B
paznuyHbIX (QopMax. 3HAYUMOCThH MpEAMETa ISl Pa3BUTUSA >KU3HEHHOW KOMIIETEHIIUU
oOyvaroruxcsi ¢ 3I[IP 3akmiodaercs B yCBOGHHMHM OCHOBBI XUMHYECKHX 3HAaHUH,
HEOOXOAMMBIX [JIsl MOBCEJHEBHOM »W3HHM; HABBIKOB 3J0POBOTO MU O€30MACHOrO s
YeJIOBeKa M OKpYXalolleld ero cpeasl oOpasza KU3HU; (HOPMHUPOBAHHHU SKOJOTHUYECKOU
KYJbTYpBI.

[Iporpamma oTpakaer cojiep>kaHue 00ydeHus: MPeaIMeETy « XUMUSD» C y4ETOM 0COOBIX
oOpazoBaTenbHbIX TOTpeOHOCTEM oOyyaromuxcs ¢ 3[1P. OBnageHue yueOHbIM MIPEeIMETOM
«XUMHSD) IPECTABISET ONPEAEIEHHYIO TPYIHOCTh AJis oO0ydaromuxcs ¢ 3[1P. Oto cBsa3ano
C OCOOCHHOCTSIMU MBICIUTEIBHON JIEATEIBHOCTH, MEPUOAUUYECKUMH KOJICOaHUSIMU
BHUMAaHUS, MajlblM O0OOBEMOM NaMSTH, HEIOCTATOYHOCTHIO OOILEro 3amaca 3HaHUM,
OHW>KCHHBIM [T03HABATEJILHBIM MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jis npeonosnieHuss TPYAHOCTEH B M3YyUYEHUH YUeOHOro MpeaMeTa «XUMUs»
HeoOxonMMa ajanrtaius o0beMa M XapakTepa yuyeOHOro marepualia K MO3HaBaTEIbHBIM
BO3MOXKHOCTSIM JaHHOM KaTeropuu OOy4YaroIIMXCs, YYET UX OCOOCHHOCTEW pa3BUTHSL:
WCIIOJIb30BAHUE  AJTOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
MOCTENIEHHOE YCIOKHEHNE N3YyYaeMOro MaTepHaia.

[Ipy wW3yyeHMH XUMHHM HEOOXOAMMO OCYUIECTBJISATh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MarTepualn PEKOMEHAYETCS HU3y4daThb B MPOLECCE MPAKTHYECKOU
NesATeNbHOCTH. BO3MOXKHO BBIJIETIEHUE OTIEIBHBIX YPOKOB Ha PELIEHUE 33]1a4 B CBSI3H CO
CIIO)KHOCTBIO aHanu3a Tekcta oOyuatomumucs ¢ 3[IP. Opranuueckoe enuHCTBO
OPAKTHYECKOH M MBICIUTEIbHOW JEATENIbHOCTH OO0YyYarolMXcsi Ha YpOKaxX XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAaHHOMY YCBOCHHIO Oa3MCHBIX XMMHUYECKUX 3HAHUM U
ymenuil. Oco0oe BHMMAaHHE NPU U3YYEHUU XUMHUU YIEISIETCS M3YYCHHIO «CKBO3HBIX)»
NOHATUI U (OPMUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepHaa.

[enm u 3a1aun u3yueHus y4eOHOTO IpeaMeTa « XUMHUS)

OOmme 1end u3ydeHuss ydeOHOro mpeameTa «XUMHUS» MPEACTaBICHBI B
OdenepanbHOl  paboueld  mporpamMme  OCHOBHOro  oOmiero  oOpaszoBanusa. OHHM
aKTyaJM3UpOBaHbl C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
o0pa3oBaHMsl, HAINpPaABJICHHOCTH OOYYEHUsI Ha pa3BUTUE M CAMOPA3BUTHE JIMYHOCTH,
dopmupoBaHue €€ WHTEIeKTa M o0mell KylnbTypbl. OOydyeHHEe YMEHUIO YUYUThCA U
IPOJ0JIKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO B HACTOSIIIIEE BPEMS SIBJIIETCS OJHOM M3
BaXHEHUIINX QPYHKIUN y4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUNY.

Jna oOyuaromuxcst ¢ 3I[IP, Tak ’xe, kak ¥ JUIsI HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBAaMBAIOIIMX OCHOBHYIO O0Opa30BaTENIbHYIO MPOrpaMMy, JOMUHUPYIOLIEE
3HaYeHHe MPUOOPETAIOT TAKUE LIEIH, KaK:
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(dbopMupOBaHUE WHTEIJIEKTYaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K COTPYIHHYECTRY,
CaMOCTOSITEIbHOMY TPUHSATUIO PEIICHM, CIOCOOHON amanTHpoBaThCsi K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HU;

HalpaBJIeHHOCTh OOYYEHHs] Ha CHCTEMaTHYeCKOe TMpPUOOLIEHHE YyYalluxcs K
CaMOCTOSITEJIbHON MO3HABATENbHON AESITEIbHOCTH, HAyYHBIM U IPAKTUYECKUM METOJam
HO3HaHMsI, (POPMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieueHue yCIOBHH, CIIOCOOCTBYIOUIMX MPUOOPETEHUIO 00YYaIOUIMMUCS OIIbITa
pa3HOOOpa3HON JNEATENbHOCTH, II03HAHUS M CaMOINO3HAHMS, KIIIOUEBBIX HaBBIKOB
(KJTrOUEBBIX KOMIETEHIIMH), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE /IS Pa3IMUYHBIX BHJOB
JEeSITEIbHOCTH;

dbopmMupoBaHue yMEHUN OOBSCHSATH U OLICHUBATH SIBJICHUS OKPY>KAIOIEro MUpa Ha
OCHOBaHWU 3HAHUI U ONBITA, IOJYYCHHBIX MPU U3yUYECHUN XUMUH;

dbopmupoBanue y 0OydalOmUXCSd TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUH s BBIPAOOTKH DKOJIOTUYECKH IEJIeCO00pa3HOro
MOBENIEHUSI B OBITY U TPYIOBOM JEATEIBHOCTH B IENSIX COXPAHEHHS CBOETO 3/I0POBBS H
OKpY>Karollel MMPUPOIHOMN CPEMBI;

pa3BUTHE MOTHUBALMM K OOYyYEHHUIO, CHOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHMs OOILIEUEIOBEYECKUX LIEHHOCTEHW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY NPOQUIISL U HAIPaBIECHHOCTU AaJIbHEHIIET0 00yUeHusl.

Kypc HampaBneH Ha perieHue CIeyoNuX 3aiad, 00eclneunBaroNX peanu3alio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIIbHOCTHOIO MOAXOAOB K OOYYEHHI0 XUMUHU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dopMupoBaHHE TEPBOHAYANBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUNH O
BEIIECTBAX, X MPEBPAIICHUAX U MPAKTHUYECKOM MPUMEHEHUU; OBIAJCHUE MOHSITUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMUH;

OCO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHUYECKOM HAayKHM Kak OOIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHUYECKUX TIPEBpAIICHUN HEOPraHUYECKUX W
OpPraHMYECKUX BEHIECTB KaK OCHOBBHI MHOTHX SIBJICHHMH >XWBOH W HEXHBOU MPHUPOIHI,
yriryOieHne MpeICTaBICHN O MaTepUaTbHOM €IMHCTBE MUPA;

OBJIaJICHHNE€ OCHOBAaMHU XMMHUYECKOM I'PaMOTHOCTU: CLIOCOOHOCTBIO aHAIM3UPOBATh U
OOBEKTHBHO OLIEHUBAaTh JKU3HEHHbIE CHUTyallMM, CBSI3aHHbIE C XHUMHEH, HaBbIKAMU
Oe3omacHOro oOpallleHusi C BEIIECTBAMM, MCIIOJNb3YEeMbIMU B TOBCEAHEBHOW >KU3HU;
YMEHHMEM aHaJIM3UPOBaTh M IUIAHUPOBATH HKOJIOTHMUECKH O€30MacHOE MOBEACHHUE B IIEIIAX
COXpaHEHUS 370POBbsI U OKPYKAIOILEN CPEIbL;

dbopMupoBaHHNE YMEHHMH YCTAaHABIMBATh CBSI3U MEXIY pPEabHO HAOIIOIaeMBIMU
XUMHUYECKUMH SBJICHUSMU M MPOLIECCAMU, MPOUCXOISAIIUMUA B MHUKPOMHUpPE, OOBSICHSATH
NpUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHUSA, a
TaK)Ke 3aBUCUMOCTH IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

npUOOpEeTEHNE OMbBITAa WCIOIB30BAHUS PA3JIMYHBIX METOIOB W3YYCHHS BEIIECTB,
HaOMIOMEHUsT 3a WX TPEBPAlICHUSMH TIPH TPOBEACHUH HECIOXKHBIX XUMHUYECKUX
HKCIEPUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYA0BaHMSI U TPUOOPOB;

(opMuUpOBaHUE NPEACTABICHUNH O 3HAYEHUH XUMHUYECKOM HAyKd U peLIeHUU
COBPEMEHHBIX SKOJIOTHYECKUX MPOOIEM, B TOM YUCIE B MPEIOTBPALICHUH TEXHOTEHHBIX U
HKOJIOTUYECKUX KaTacTpod.

Oco0eHHoCTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia o XUuMHUH

OOyuenne ydeOHOMY MpeamMeTy «XUMHS» CTPOUTCS Ha CO3JAaHUM ONTHUMAIbHBIX
YCIIOBUHM Ji1 YCBOGHMS MPOrpaMMHOro Martepuana oOyuaromumucs ¢ 3[IP. Bombmioe



BHUMaHUE YJeNieTcs oTOopy ydeOHOro marepuaja B COOTBETCTBUU C MPHUHIIMIIOM
JOCTYIHOCTH MIPH COXpaHEHUU 0011ero 6a30Boro ypoBHs. OH JOKEH MO COJEPKaHUIO U
00BbeMy OBITh alanTUPOBaHHBIM 117151 oOy4aromuxcs ¢ 3[IP B cooTBeTCTBUY € UX 0COOBIMU
oOpazoBaTeqbHbIMH NOTpeOHOCTAMU. CreayeT oOOJEeryuTh OBJAJACHUE MaTepUaIoM
oOyuatomumucs ¢ 3IIP mocpencTBomM €ro JeTaqbHOrO OOBACHEHUS C CHUCTEMaTHYECKUM
[IOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B NIPUMEHEHUM 3HAHUU C HCIHOJb30BaHUEM
IPUEMOB aJITOPUTMHU3ALINN U BU3YyAJIbHBIX OIIOP, 00yY€HUsl CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue A1 MOJTHOLUEHHOTO YCBOEHUS y4eOHOro MaTepuasa UMEeT ornopa
Ha MEXIIPEIMETHBIE CBA3M BOIIPOCOB, U3yYaeMbIX B JJAHHOM KypCe€, C TAKUMHU Y4EOHBIMU
npeameramu Kak «l'eorpadus», «®Pusukay, «buonorus». [1o3Bosss paccmaTpuBaTh OJUH
U TOT e Yy4ueOHBIH MaTepuan C pa3HbIX TOUEK 3pPEHUS, MEXIPEIMETHBIC CBSI3U
CIOCOOCTBYIOT €r0 JIyYIlIEMY OCMBICIICHHIO, 00JIe€€ TPOYHOMY 3aKPEIICHUIO MOITYYEHHBIX
3HAHUU U MPAKTUYECKUX YMEHHUM.

[Ipy moAroToBke K ypoKaMm MPeAyCMOTPEHO (OpPMHpPOBaHHE Yy OOyYaronIuxcs
YMEHUN aHaJIM3UpOBaTh, CPaBHUBATH, 0000IIATh W3y4yaeMblil Marepuaj, IJIaHUPOBATh
MPEACTOALLYIO padOoTy, OCYIIECTBISATH CAMOKOHTPOJIb. HE00X01MMO MOCTOSTHHO CAEANUTH 32
IPaBUJIBHOCTHIO pedeBoro 0(opMiIeHHsI BbICKa3bIBaHUN oOyuatomuxcs ¢ 311P.

B cBsa3u ¢ ocoOeHHOCTAMHU TOBEACHUS M JAesITeabHOCTH, oOydaromuxcs ¢ 3[IP
(pacTOPMOXKEHHOCTh, ~HEOPTraHW30BAaHHOCTh) HEOOXOAMM  CTPOXKAWIIHMA  KOHTPOJIb
COOJIOICHNS TIPaBUJI TEXHUKU O€30MACHOCTH MpU MPOBEACHUM JIAOOpaTOPHBIX padoOT B
XUMHUYECKOM KaOHHETE.

Buabl nesarenbHoctu oOyuaromuxca ¢ 3IIP, o0yciaoBiieHHbIE 0COOBIMM
oOpa3oBaTeibHBIMH TNOTPEOHOCTSAMM M O0ecleYuBaKOIINEe OCMBICJEHHOE OCBOEHHE
coJep:KaHuM 00pa3oBaHMS MO NpeaMeTy « XUMHUD)

Copepxanue BHIOB JeATenbHOCTH oOydarommxcsa ¢ 3[IP Ha ypokax Xumuu
ompenensieTcss UxX O0coObIMH 00pa3oBaTENbHBIMU MOTpeOHOCTAMU. [lomMumoO mIMpOKO
ucnonb3zyembix B @OIT OO0 o0uux a1t Bcex 00yqaronuxcsi BUI0B J€ATEIbHOCTH CIEyeT
YCWJIMTb BUJIbI JACSITEIBHOCTH, CHEU(PUYHBIE ISl JAHHON KaTEropuu 00ydaroIuxcs, A
o0ecreyeHuss OCMBICJIEHHOTO OCBOEHUS COAEPKaHUsl 00pa30BaHMSI 11O IPEAMETY: YCUIICHHE
OPEIMETHO-IIPAKTUYECKON  JIEATEIBHOCTH C  aKTUBU3alUMEHd CEHCOPHBIX CHUCTEM;
YepelOBaHNE BUJOB JEATEIIBHOCTH, 3aJCHCTBYIOUIMX Pa3JIMYHbIE CEHCOPHBIE CUCTEMBL;
OCBOCHHME MaTepuaja C ONMOpPOl Ha alIrOpHUTM; «IIOLIArOBOCTH» B M3yYEHHMHM MaTepuaa;
MCIOJIb30BaHUE JOTIOJIHUTEIHLHON BU3yaIbHOM OMOPHI (TIaHbl, 00pa3iibl, CXEMBI, IIA0JIOHHI,
onopuble Tabmuubl). s pa3Butus y oOywatonuxcs ¢ 3[IP ymeHus aenaTh BBIBOIBI,
(opMUpOBaHHSA TPAaMOTHOTO PEUYEBOrO BBICKA3bIBAHUS HEOOXOAMMO HCIOJIb30BATh
omopuble cinoBa u kiaume. Ocoboe BHHUMaHuE CJlenyeT YACIUTh OOYYEHHIO
CTPYKTYPUPOBAHHMIO MaTepuajia: COCTaBICHUE PUCYHOUYHBIX U BepOaJbHBIX CXEM,
COCTaBJIeHHE TabJIUII, COCTaBJIEHUE KiIacCU(PUKaUU ¢ 0003HAYEHHBIMU OCHOBAHUSIMU JIJIS
KJaccu(UKaMy U HaNOJIHEHUE UX IPUMEpaMu U Ap.

[IpumepHas TemaTuueckass U TEpMUHOJOrHYecKas jekcuka cooTBeTcTByeT DOII
000.

Jia oOywarommxcss ¢ 3[IP cymiecTBEeHHBIMU SIBISIIOTCS IPUEMBI  PAabOTHI C
JIEKCUYECKUM MaTepuaioM 1o npeamety. [IpoBoautces crnennanbHast paboTa 1Mo BBEICHUIO
B AKTHUBHBIA CJIOBAph OOYYAIOMIMXCS COOTBETCTBYIOIICH TepMuHOJMOTUH. 3ydaembie
TEPMHUHBI BBOJSATCS Ha IOJMCEHCOPHOM OCHOBE, O0s3aTelbHAa BHU3yalibHas MOJICPXKKA,
aITOPUTMBI PabOTHI C ONpeIeTICHHEM, OTIOPHBIE CXEMBI JIJISl aKTyaIH3al[iid TEPMUHOJIOTHH.

Mecto y4yeOHOro npeamera «XuMus» B y4eOHOM IJIaHe



B cootBeTcTBUYM ¢ DenepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEILHBIM CTAHIAPTOM
OCHOBHOTO 00IIero o0pa3oBaHus y4EOHBIM MpeaMeT «XUMHS» BXOJUT B MPEIMETHYIO
obmnacTh «EcTecTBeHHOHAYYHBIC TIPEAMETHDY U SIBISCTCS 00S3aTEIBHBIM TSI U3YUICHHUS.

Y4eOHbIM MJIaHOM Ha €€ W3ydeHue oTBeIeHO 136 yuyeOHBIX 4acoB — MO 2 4 B HEJIEIIO
B 8 1 9 KJ1accax COOTBETCTBEHHO.

Copnepxanue y4yeOHOro mnpeaMera «XuMUsS», TMpeacTaBieHHoe B DenepanbHOM
paboueit mporpamme, cootBeTcTBYeT GI'OC OO0, pazpadotano ¢ yuerom dDenepalibHON
OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO Y4YECOHOMY
npeamMery  «XuMus», CcooTBeTcTByeT DenepalbHOM  aJanTAUPOBAHHOM  OCHOBHOM
o0pa3oBaTeNnpHON MporpaMmMe OCHOBHOTO 001ero oOpa3oBaHMs O0O0ydYarouuxcs ¢
3a/1EPKKOU IICUXUYECKOTO PA3BUTH.

COLAEPXAHUE YUEBHOI'O ITPEJIMETA « XMW S»

COHEP)KAHUE OBYUEHUMA B 8 KIIACCE

[IepBOHAaYAIbHBIE XUMUUYECKUE TTOHATHS

[Tpeamet xumuu. *Posib XuMuu B *KU3HU YesoBeka.™ Tena u BemectBa. Ouzndeckue
CBOMCTBa BEIIECTB. ATperaTHOe COCTOSIHME BEIIeCTB. *XuMHUA B cucTeMe Hayk.* UucTbie
BemiecTBa 1 cMecu. CriocoObl pasnenenust cMmeceit. [IpaBuna Ge3omacHOro oopalieHus ¢
BEILECTBAMU U JJa00OpaTOpPHBIM 000pya0oBaHueM. *TIoHsATHE 0 METOaX TO3HAHUS B XUMUU.™

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE DJIEMEHThl. 3HAKU (CUMBOJIbI) XUMHYECKUX
anemMeHToB. OTHOCHUTENIbHAs aTOMHas macca. [IpocTeie U CloXKHBbIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢opmysa. BaleHTHOCTh aTOMOB XHMHMUYECKHUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOcCHUTENbHAs MOJIEKYJsipHash Macca. MaccoBast 10
XUMUYECKOTO AJIEMEHTA B COCTUHECHUH.

Pu3nyecKre U XUMUYECKHUE BJICHUA. XUMUYeCKas peakius. [[pu3Haku XuMu4ecKux
peakuuil. YpaBHEHUSI XUMHUYECKUX peaklHil. 3aKOH COXpPaHEHUSI MacChl BEIIECTB.
Knaccudukanus xuMuueckux peakiui (CoOeTMHEeHUS, Pa3IoKEeHUs, 3aMEIICHHs, OOMEeHa).

XUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW ITOCYAOW, C IPaBHIIAMH
paboTel B J1abopaTopuu W TpUEMaMu OOpalieHHs] C JIabopaTOPHBIM O0OOPYIOBaHHUEM;
M3Y4YCHHE W ONHUCaHWe (PU3NYECKUX CBOWMCTB OOpPa3IOB HEOPTaHUYECKUX BEIIECTB;
HaOmoieHne Gpu3nyeckux (IJIaBJIeHHE BOCKA, TasHUE JIbJla, PaCTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJACHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHHE MEIHOU
MIPOBOJIOKH, B3aWMOJICHCTBUE Mejla C KHUCJIOTOM) sIBJICHUM, HAOJMIOJCHUE U OIMCaHUe
MPU3HAKOB TMPOTEKAHUS XHUMHUYECKUX peakiuil (pas3ioKeHue caxapa, B3auMOJICHCTBHE
CEpHOM KHUCIIOTHI C XJIOpUJIOM Oapus, paznoxenue ruapokcuna menu (II) mpu HarpeBanumy,
B3aMMOJICUCTBUE Kene3a ¢ pacTBopoM coiu Menu (II));u3yueHue cnocoOoB paziencHus
cMeceid (C  TOMOIIBIO MarHuTa, (QWIBTpOBAHWE, BBIMAPUBAHMUE, JAUCTHILISAINA,
xpomaTtorpadusi), MPOBEICHWE OYHUCTKH TIOBAPEHHOW COJM; HAOIIO/IEHUE W OINMUCAHHE
pPEe3yABTATOB MPOBEACHUS OMbITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS! MACChl; CO3aHHE
MOJIeNIEN MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baxxnenmmue nmpeacTaBUTeN HEOPTaHUYECKUX BEILECTB
Boznyx — cmeck ra3os. CocraB Bo3ayxa. Kuciopon — 31€MEHT 1 IpOCTOE BELIECTBO.



Haxoxxnenue kucnopoma B mpupoje, puznyueckne M XHUMHYECKHE CBOMcTBA. Peakiuun
TOpPEHUS MPOCTHIX U CIOKHBIX BemecTB. CrocoObl MOMIyYeHUs] KUCIOpO/ia B JaOopaTopun
*u npoMeinuieHHOCTH. ™ Ilpumenenune kucnopoxaa. Ilonstue o0 oxcumax. Kpyrosopor
Kuciopoza B npupojae. *O30H — amioTporiHas MoAuGUKaIsa KUCI0poaa.

TemnoBoi »hdHEeKT XUMHUUECKOW peakluh, TEPMOXUMUYECKUE YpaBHEHUS, DK30- U
SHIOTEPMUYECKHUE PEAKIMU. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3yXa, YCUICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIOS.™

Bonmopon — snemeHT u mpocTtoe BemecTBo. HaxoxneHue Boaopona B IPUPOJE,
du3nueckue U XMMHUYECKHE CBOMCTBA (HA MpUMEpEe B3aMMOJICUCTBHS C HEMETalaMU U
OKCHJIaMU METAJIJIOB), MIPUMEHEHHE, *crioco0bl osrydeHus.™ [ToHsTHE 0 KUCIOTaX U COJISX.

Kommuecto BemectBa. Moms. MomsipHast Macca. 3akoH ABoraapo. MosspHbIi 00bEM
ra3oB. Pacuersl no xumuyeckoi popmysie. PacueTsl MaccoBOW JOIM XUMUYECKOTO AJIEMEHTA
B CO€IMHEHUH, KOJIMYECTBA BEILIECTBA, MOJIIPHOM MACChl, MOJISIPHOTO 00beMa razoB. Pacuérsl
0 XUMUYECKUM YPABHEHUSIM.

*®dusnueckue cBoiicTBa BoAbL. ™ Bona. Ee cocras, ctpoeHue u Mosiekysibl. *Boja kak
pactBopureinb.* PactBopbl. *IIoHSATHE O HACHIIIEHHBIX M HEHACHIIIEHHBIX PacTBOpAaX.
[loHsiTHE PacCTBOPUMOCTH BEIIECTB B Bojie.* PacueT MaccoBOM /10J1M BEILIECTBA B paCTBOPE
(mporieHTHAsT KOHIIEHTpanus). MaccoBas [1oJisi BEHIECTBA B pacTBOpe. *XUMHUYECKUE
CBOWCTBA BOJIbI (pa3iioyKeHHE, PEAKIIMU C HATPHEM, OKCHIIOM KaJIbIlHs, OKCHI0M cepbl (1V)
peaKkiMy C MeTaJuIaMH, KUCJIOTHBIMUA U OCHOBHBIMU OKcHjiamu). [ToHsTHE 00 OCHOBaHUSIX.
Ponp pacTtBOpoB B mpupoJie U B KM3HU ueloBeka. KpyroBopor Bojawsl B mpupoje.™
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Baxueimmue KJ1aCChI HEOPTraHUYECKUX COEIUHECHUMN. Knaccudukanus
HEOPraHMYeCcKux coeAruHeHnil. OKCUIbL: cOCTaB, Kiaccupukauus (KUCIOTHbIE, OCHOBHBIE,
*amdoTepHbIe, HecoeoOpasyromue - Ha npumepe okcuaa yriepoaa (1) m okcuma asora
(11)), Homenknarypa.* *IlomyueHrne™ u XuMHUYECKHE CBOMCTBA OKCHIOB (B3aUMOJICHCTBUE C
BOJIOM, KucioTtamu, menodamu). OcHoBanus. Kiaccudukainus oCHOBaHUN: MIENOYU U
HepacTBOpuMbIe OcHOBaHMs. HomeHknatypa ocHoBaHud. DOHU3NYECKHE U XUMHYECKHUE
CBOMCTBA OCHOBaHMH (B3aMMOJICHCTBHE C OKCHIAMH HEMETAaJUIOB, KMCJIOTaMHU, COJISIMH).
*TloyyeHre ocHOBaHMM. >

Kucnotsl: cocraB, kinaccudukaiusi, HOMEHKIATypa, (U3HUECKHE U XUMUYECKHE
CBONCTBA (B3aMMOJICHCTBUE C METAJUIAaMHU, OCHOBHBIMU OKCHUJAMU, OCHOBAHUSIMH, COJISIMH,
Ha TMPUMEPE COJITHOW M CEPHOM KHCIOT), *CrmocoObl monydeHus.* Psam akTUBHOCTH
metaioB H. H. bekeroa. Conu (cpeHue): HOMEHKIIaTypa cojiel, *croco0bl MOayyeHus ™,
B3aMMOJICHCTBUE COJIEH C METANIAMH, KHUCIOTAMHU, LIEJI0YaMH U COJIIMH, IPUMEHEHHUE.

[Tonsatne 00 amM(pOTEpPHBIX THAPOKCHIAX (Ha MpPUMEpe IMHKA M *aTiOMUHHS™):
*XMMHUYECKHE CBOWMCTBA (B3aMMOJECHCTBUE C KUCIOTaMH W WIEJIOYaMH, Pa3JIOKEHHE TMPHU
HarpeBaHuM) U MOJIy4eHHe.™

['eneTnueckas CBSA3b MEXKY KJlaCCAMU HEOPraHUYECKUX COeIMHECHUN. | eHeTnueckue
PAIBIL.

XHUMUYECKUIN SKCIIEPUMEHT: KaU€CTBEHHOE ONPENIECIICHUE COACPKAHUS KUCIOPOJa B
BO3/lyX€; TOJYyUYEHHE M HW3YYEHUE CBOWCTB KUCIOpOAA; HAOMIOACHUE B3aUMOJCUCTBUS
BEILIECTB C KHCIIOPOJOM M YCJIOBHSI BOSHHUKHOBEHHS M IMPEKPAIICHUS TOpeHus (Ioxapa);
O3HaKOMJIEHHE C OoOpa3lamMu OKCHIOB U ONKCAHUE UX CBOMCTB; MOJYYCHHE U U3yUCHHE
CBOMCTB BOJOpojAa (ropeHue); HaOmoaeHue o0pa3loB BEHIECTB KOJIWYECTBOM | MOJIb;
HCCIIeIOBaHHE OCOOEHHOCTEW pAcTBOPEHHUS BELIECTB C PA3IUYHONW PacCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOU JI0JEN PACTBOPEHHOIO BEILECTBA;



B3aMMO/ICHCTBUE BOJIbI C METAJUIAMH (HATPUEM U KaiblieM) (BO3MOXHO HCIIOIb30BAHUE
BHUJIEOMATEPHAIIOB); OINpPEACIICHHE PACTBOPOB KHUCJIOT M WIEJIOYEH ¢ MOMOUIBIO
WHIMKATOPOB; MCCIIEOBaHNE 00pa3l0B HEOPTaHMYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB;
HaAO0JI0/ICHHE U3BMEHEHUS OKPACKH MHIMKATOPOB B paCTBOPaX KUCJIOT U LIEI0YEH; U3yueHue
B3aumozericteus okcuna menu(ll) ¢ pactBopoM cepHOIl KHCIIOTBI, KUCIOT C METalIaMH,
peakuuii HeWTpanu3aluy; MoJTy4YeHUEe HepacTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOTO
MeTajjla JPYrUM U3 pacTBOpa COJH; PEIICHHE JKCIEPUMEHTANbHBIX 3a]ad M0 TeMe
«Baxwueime Ki1acchl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonnueckuit 3akoH U Ilepuonnueckas cucreMa XUMHUUYECKHUX diieMeHTOB /l. U.
MenneneeBa. CTpoeHre aToMOB. XUMUYECKasi CBA3b. OKUCIUTENHHO BOCCTAHOBUTEIbHBIC
pEaAKINH.

[lepBbie MOMBITKH KJacCU(PUKAIUKM XUMUUYECKUX 3yieMeHTOB. [loHsaTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAIbI, TaJOTeHbl, HHEPTHBIC
ra3bl). *2J€MEHThI, KOTOpble 00pa3yloT aM(POTEPHbIE OKCUIBI U THIPOKCUIBL. ™

[lepnomnuecknit 3akoH. llepuonnueckas cuCTEMAa XUMHYECKUX JIIEMEHTOB
. U. MenneneeBa. Koporkonepuoanas u *nnmunHonepuoanas™ dbopmsl [lepuoanaeckoit
cucteMbl xuMuueckux asemeHToB JI. M. Menneneesa. Ilepuonst u rpymnnsl. Ouszndeckuit
CMBICJI ITIOPSAIKOBOTO HOMEPA, HOMEPOB IIEPHUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocraB atoMHbIX sjep. *UMzortombl.* Dnextponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JieMeHTOB [lepumomnueckoii
cucteMsl J[. 1. MenneneeBa. XapakTEpUCTUKA XUMUUECKOTO 3JIEMEHTA IO €0 MOJI0KEHUIO
B [lepuognueckon cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB SJIEMEHTOB MAJIbIX IMEPUOJOB U TJIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT aTOMHOTrO (TOPSIAKOBOrO) HOMepa 3HAuYCHHUE
[Tepuoanyeckoro 3akoHa W IlepuoaMYECKON CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. 1. 1. MeHnaeneeB — y4€Hbli U rpaKJaHUH. ™

Xumuyeckass  cBs3b. KoBajeHTHas  (mojisipHass W HEMOJSIpHAsi)  CBS3b.
*DNeKTPOOTPUIIATETLHOCTh AaTOMOB XUMUUYECKUX JIEMEHTOB.* MloHHAs CBSI3b.

Crenenp oxucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iponecchb
OKHCJICHHS] U1 BOCCTAHOBJICHHS. OKHCIIMTENN U BOCCTAHOBUTEIIU.

XUMHYECKUH HKCIIEPUMEHT: U3yUYeHHE 00pa3IloB BEIIECTB METAIUIOB U HEMETAIIJIOB,;
B3aUMOJICMCTBUE TUAPOKCHIA LIMHKA C PAacTBOPaAaMU KHUCJIOT W IIEJIIOYEH; MPOBEIACHUE
ONBITOB, WUIFOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIUU
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

MexnpeaMeTHble CBA3U

Peanmnszanuss MEXNpEeOIMETHBIX CBA3CH NpPU HW3YyYEHHMM XUMHM B 8§ Kjacce
OCYUIECTBJISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHATUMN, TaK U
IIOHATHUH, SABJSIOLIMXCA CUCTEMHBIMU JUISL OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIE MOHATUSA: HAyYHBIH (DaKT, TUIOTE3a, TEOpUs, 3aKOH,
aHalM3, CHUHTE3, KilacCcU(PUKAIMs, TEePUOJUYHOCTh, HAOMIOACHHUE, JKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIWJ, W30TOIIbI,
PaZIMOaKTUBHOCTh, MOJIEKYJIA, SIEKTPUUECKUH 3apsl, BEUIECTBO, TE€JI0, 00bEM, arperaTHoe
COCTOSIHME BEILIECTBa, Tra3, (U3NYECKHWE BEIUYHHBI, EIUHHIIBI HM3MEPEHHUs, KOCMOC,



IUTaHETHl, 3BE3161, COJTHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI, MOJIE3HbIE
MCKOTIaeMBbIE, TOTUIUBO, BOJTHBIE PECYPCHI.

COILEPKAHUE OBYYEHUA B 9 KIJACCE

BemiecTBo u xumuueckasi peakius

[lepnomnueckuit  3akoH. Ilepmommueckas cucTeEMa XMMHYECKHMX — DJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAJIHS, KaIblUs U UX COCIUHECHUNA B COOTBETCTBUU C
IIOJIO’KEHUEM JIEMEHTOB B [leprnonyeckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMAYECKON CBA3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
*3aBHUCUMOCTb CBOMCTB BEIIECTBA OT THMA KPUCTAJUTMUYECKON PEIIETKU U BUJIA XUMUUECKOU
CBS3U.*

Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB (MEXIYyHAapOIHAs U
TpUBUAIbHAS). XUMHUYECKUE CBOMCTBA BELIECTB, OTHOCAIIUXCS K Pa3jIMYHBIM KilaccaM
HEOPraHWYECKUX COECIMHEHUN, TEeHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKUX Peakiuil Mo pa3uyHbIM NpU3HaKaMm (10 4YUCIy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 MU3MEHEHHIO
CTENEHEH OKHCICHHS XHUMHUYECKHUX JJIEMEHTOB, *M0 OOpaTUMOCTH, IO YYACTHIO
Kartaiu3aTopa).* DK30- U SHIOTEPMHUUECKUE peaku. * TepMOXUMUYECKUE YPABHEHUS. ™

*TloHsiTHE O CKOpPOCTH XHMHYeCKOW peakuuu. llonstue 00 oOpaTUMBIX W
HEOOPATUMBIX XUMHUYECKHUX peakiusix. [IoHsATHE 0 TOMOTEHHBIX U TETEPOTeHHBIX PEAKIIHSIX .
[TonaTtre o XxuMUYeCcKOM paBHOBecHMH. CMelIeHne XUMHUYECKOro paBHOBecHs. DakTopsl,
BIIUSIIOIINE HA CKOPOCTh XUMUYECKON PEAKIIMU U TIOJIOKEHHE XUMUUYECKOTO paBHOBECHS .

OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, DJIEKTPOHHBIN OaTaHC OKUCITUTEIEHO-
BOCCTAHOBUTEIBHOM peakuu. CocraBienue YpaBHEHUI OKHCIIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUH C UCIIOJIb30BAHMEM METO/1a ANEKTPOHHOTO OasiaHca.

Teopust HSIAEKTPONUTHYECKONW JIUCCOLMALMU. OJIEKTPOJUTHYECKAs THCCOLMALM.
DNEKTPOIUTHI U HEANEKTPOIUThl. KaTnOHBI, aHMOHBI. *MexaHu3M JUCCOLMALIMK BEIECTB
C pa3IMYHBIMU BUIaMU XUMHUUYECKOU cBs3u. [loHsTHE 0 cTenenu aucconuanuu.* CuiibHbIC
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peakiun vMOHHOrO OOMEHa. YCJOBHSI MPOTEKAHUS PEaKUuMid MOHHOrOo OOMeHa 0
KoHIA. [loysHbIEe M COKpalIEHHBIE MOHHBIE YpABHEHUS peakiui. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHUI M COJICH B CBETE MPEICTABICHUI 00 JIEKTPOITUTHISCKON TUCCOIUAITIH.
Cpena pactBopa. KauecTBeHHbIE peakIlMM HAa KaTUOHBI W aHWOHBI: XJOPHUI-, OpOMUI-,
noauI-, cynbdar-, kKapOoHAT-, CUIHMKAT-, GocdaT- aHUOHBI; TUIPOKCUI-UOHBI; KaTHOHBI
aMMOHHMSI, Mar"us, KaJbliUs, antoMuHus, xene3a (2+) m (3+), memu (2+), UMHKAa,
MIPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOAEISIMU KPUCTATUYECKUX PEIIETOK
HEOPraHWYECKUX BEIECTB — METAJUIOB U HEMETaJUIoB (rpadura W anmasza), CIOXKHBIX
BELIECTB (XJIOpUJa HATPHs); UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinuu
OT BO3JICHCTBUSL PANIUYHBIX (DAaKTOPOB; HCCIEIOBAHUE DJIEKTPOINPOBOJHOCTU PACTBOPOB
BEIIECTB, MpoIecca AUCCOLUMAIMU KHUCIIOT, IIeJoYel U cojieil (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB); TIPOBEJCHUE OIBITOB, WJUIIOCTPUPYIOIIUX NPU3HAKK MPOTEKAHUS
peaknuii noHHOro obmeHa (oOpa3oBaHME OcCajiKa, BbIICIEHHE raza, 00pa30BaHUE BOJIbI);
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OMBITOB, WUTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
(ropeHue, peakuy pas3ioKeHHs, COSAMHEHNS ); pacll0O3HaBaHUE HEOPTraHUYECKUX BELIECTB
C IOMOIIIBIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeramibl u ux coeAMHEHUS

OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTEepHbIE
creneHu okucienus. CtpoeHue u (GU3NUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XYMHUYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3auMOCHCTBUE C METalIaMH, HEMETalllaMU
— BOJIOPOJIOM U KHUCJOpoaAOoM, *menouamu®™). Xmopoomopoa. ColisiHas KHCIIOTAa,
XUMUYECKHE CBOMCTBA, *monyueHue™, npuMmeHenue. *JleiicTBue xjopa U XJIOPOBOJOpOAa
Ha OpPTaHu3M YeloBeka.™ BaxHeime XIopuabl 1 UX HaX0XKIEHUE B PUPOJIE.

OOmas xapakrepuctuka 31nemMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUsI aTOMOB
KHCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenne u (u3nmyeckue CBOMCTBA MPOCTBIX BEUIECTB — KHUCJIOPOJAa M CEPBHI.
AmnorponHble  MOAMGUKAIIMM KHCIOpOAa W Cepbl. XHUMHUYECKHE CBOMCTBa CEpBI
(B3aumojeicTBUE *C HEMeTaulaMH™ — BOAOPOJOM M  KHCIOPOJAOM, METalIaMH,
*KOHLUEHTPUPOBAHHBIMM a30THOM M cepHOM Kucioramu).* CepoBoJoOpoOl: CTPOEHUE,
¢usznyeckue U XMMHUYECKHE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA).
Oxcupl cepbl Kak MPEeACTaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (pU3HUecKue 1
XUMHUYECKHEe cBoMcTBa (o0mue u cnenuduueckue). Coiau CepHOM KUCIOThI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. CepHucTas KUCI0Ta. * XUMUUECKHE PEeaKlIiH, JeKallie B OCHOBE
IPOMBILUIEHHOTO croco0a MOJy4YeHHs] CepHOM KucioThl.®* HaxoxaeHue cepbl U eé
coequHeHU B Tipupone. IlpumeHeHWe cepbl M €€ COSIWHCHHM B OBITY U B
MPOMBIIUIEHHOCTHU. * XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl COETUHEHUSIMU CEPBI
(KUCIIOTHBIE TOXK/IU, 3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHUS.

OO0mast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB
azora u pocdopa, xapakTepHbI€ CTETICHN OKUCIICHUS.

A30T, pacmpocTpaHeHue B MNOpUpoje, (Pu3MUecKre U XHUMHYECKUE CBOWCTBA
(B3aMMOJEHCTBHE C METAJJIAMU M HEMETAJIJIaMU - KUCIIOPOJOM U Bo0poioM). Kpyrosopor
a30oTa B npupoje. AMMHUaK: (U3NUECKUe U XUMMUYECKHE CBOMCTBA (OKHCIEHUE, OCHOBHBIE
CBOWCTBa BOJIHOTO pacTBopa), *momydeHue® u mpuMeHeHue. Cojld aMMOHHS: COCTaB,
¢usznyeckue W XUMHUYECKHE CBOWCTBA (pa3ioKeHHE, B3aUMOJICHCTBUE CO ILEI0YaMH),
npumeHeHue. KauecTBeHHass peakiusi Ha MOHBl aMMOHHA. A30THas KuUCIOTa, €€
dusnueckre u XuMUIEeCKre CBOMCTBA (001re u crienuduieckue), *nmomydenue.* Hurpats
(paznoxxenue). Azotucras Kuciora. lcronb30BaHME HHUTPATOB M COJEHM aMMOHMSI B
KaueCcTBe MHUHEPAIBHBIX yAOOpeHUi. *XHWMHUYECKOe 3arps3HEHUE OKPYKAIOIICH Cpeibl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE 10U, 3arpsi3HEHUE BO3AyXa, IOYBLI U BOJIOEMOB).*

dochop, *amnmorponHsie mMonupuxanuu Gocdopa,* duzMUecKue U XUMHUYECKHE
CBOMCTBA (B3aUMOJIEHCTBUE C METAJUIAMH, HEMETAJUIAMH, *KOHIIEHTPUPOBAHHBIMU a30THOM
u cepHoit kucioramm).* Oxcua ¢ocdopa (V), oprodochopHas kuciaora: pu3ndecKue u
XUMHUYECKUE CBOICTBA, *nonyyeHue.* *IIoHsTHE 0 MUHEPAIbHBIX YAOOPEHUSIX: HUTPATHI U
docdarpl. [loHsATHE 0 KOMILIEKCHBIX yaoOpeHusax.* OO1as XxapakTepucTuKa 3JIEMEHTOB
IVA-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB YIJiepoja U KpeMHHs. BajaeHTHOCTh U
XapaKTEpHbIE CTENEHW OKHUCIEHHsS aTOMOB yriepoAa MU KpemHHs. PacnpoctpaHeHue
yIaepoJia B IPUPOJE, XapaKTEPHbIE CTEIIEHH OKUCIIECHUS.

Yrnepon, amnorponnbsie Moaudukanuu (rpaput, anmas), GU3NIECKue U XUMUYECKUE
CBOMCTBAa IMpPOCTBIX BEHIECTB (B3aMMOJEWCTBHE C METAJUIaMH, HEMETallIaMH,
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*KOHIICHTPUPOBAHHBIMU a30THOW W CEpPHOM KucioTamu)*. Ancopbums. Kpyrosopor
yraepoaa B mpupone. OKcuabl yriepoja, WX (QU3MYECKHe W XUMHUYECKHE CBOMWCTBA,
MOJIy4YeHUe U TPUMEHEHHUE, IEHCTBUE HA OPTaHU3M YeJIoBeKa. *DKonornueckue mpodIemMsl,
cBs3aHHBIe ¢ okcujoMm yriepona(lV); rumoresa rinoOanbHOro MOTEIUICHUS KIMMATa;
NapHUKOBBIN 3(ddexT.* YronmpHas kuciaora U €€ coiu, UX (PU3NYECKUe M XUMHUYECKUE
CBOMCTBa, *moiyuyeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha KapOOHAT-UOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEJIhCKOM
XO3sI1CTBE.

OO6mue mnpenacraBieHuss 00 OCOOEHHOCTSIX COCTaBa M CTPOCHUS OPraHUYECKUX
COEIMHEHUI yTiepoJia (Ha MpuMepe MeTaHa, STUJIeHA, STaHOJIa, YKCYCHOM KHUCIOThI. *Mx
cocTaB M xumuueckoe crpoenue. Kmaccudukanus opranndeckux Bemiects.* Ilonsarue o
OMOJIOTUYECKH Ba)KHBIX BELIECTBAX: JKHUpaX, OelKax, yrieBoAax — M UX POJIH B KU3HU
yesoBeka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COeTMHEHH. *

Kpemnuii, ero ¢pusznueckue u XUMHUYECKUE CBOMCTBA (HAa IpUMEpPE B3aUMOACHCTBUS
C METaJUIJaMU M HEMETaJulaMM), *mnojydyeHue™ u npumeHeHue. *CoellMHEHUs KPEMHHUS B
npuponae. OOmue npexacrtaBieHuss o0 okcuae kpemHus(IV) m kpeMHHEBON KHCIOTE.
Cunukatsl, QU3NYECKUE U XMMUYECKHE CBOMCTBA, MOJYyYECHHUE M MPUMEHEHHE B OBITY,
IIPOMBIIIICHHOCTH (B MEIMIIMHCKOM, 3JIEKTPOHHOM, CTpOUTENbHOU U Ap.). Bakneitmme
CTPOMTENIbHBIE MaTEpUaJIbl: KepaMHUKa, CTEKIIO, IEMEHT, OETOH, kene300eToH. [TpobiemMsl
0€30I1aCHOT0 UCII0Ib30BAHMSI CTPOUTEIBHBIX MATEPHATIOB B IIOBCETHEBHOM XKU3HU. *

XUMUYECKUN DJKCHEPUMEHT: H3Yy4eHHE O0Opas3lloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOW KHCJIOTBI; IIPOBEICHUE KAaUYECTBEHHBIX PEAKIMK HAa XJIOPUI-UOHBI U
HAOJNIOZICHUE TIPU3HAKOB HX TMPOTEKAHMsI; OMBITHI, OTpaKawIlue (U3UIECKUE W
XUMUYECKHE CBOMCTBAa TajOT€HOB M HUX COEAMHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); 03HAKOMJICHHUE C 00pa3iiaMu XJIOpHUA0B (TAJIOTEHUIOB); 03HAKOMJICHUE
¢ oOpa3uamu cepbl U €€ COeTUHEHUSIMHU (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUAJIOB);
HaOII0ZieHuE Mpouecca 00yriauBaHus caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTBI; U3YyYEHUE XUMUYECKUX CBOWCTB pa30aBIECHHOI CEPHOM KUCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakuumu Ha cyiab(haT-uoH U HaOMIOJIEHHE MpHU3HAKA €€ NPOTEKaHUs;
O3HaKOMJICHHUE C (PU3NUYECKUMU CBOMCTBAMU a30Ta, (hocdopa 1 X COeTMHEHHH (BO3ZMOKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), oOpa3iaMu a30THBIX M (OCHOPHBIX YI0OpEHUIT;
MOJYyYECHHE aMMHUaKa U U3YYEHHE €ro CBOICTB; MPOBEJICHUE KAYECTBEHHBIX PEaKIHil Ha
MOH aMMOHUs U ¢dochaT-uoOH U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICUCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHCJIOTBI € MeApl0  (BO3MOYKHO HCHOJb30BaHUE
BUIEOMATEPHUAIIOB); M3yUYCHHUE MOJENeH KPUCTAUIMYECKHX PEmIETOK anMasa, rpadwura;
03HaKOMJICHHE C MPOLIECCOM aIcCOPOLIUU paCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YTIIEM
Y YCTPOMCTBOM MNPOTHBOTa3a; MOJYYEHHE YTIEKUCIOTO ra3a U M3y4EHUE €r0 CBOMCTB;
OPOBE/JICHUE KAYECTBEHHBIX pEAaKUUMid Ha KapOOHAaT- M CHJIMKAT-UOHBl U U3y4YEHHUE
PU3HAKOB UX MIPOTEKAHUS; O3HAKOMJICHUE C IPOYKIUENH CUIIMKATHO W MPOMBIIIEHHOCTH;
pelIeHre HSKCIEePUMEHTANbHBIX 3a7ady Mo TeMe «BaxHeilline HeMeTalibl M HX
COEIUHEHHUSD.

Mertainnel 1 X COEIUHEHUS

OO01mas xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHUM UX
nonoxenus B llepmogmueckon cucreme xummueckux diaemeHToB JI. M. MenneneeBa un
cTpoeHuss aroMoB. CTpoeHHE MeTaIoB. MeTaluyeckas CBSI3b M MeTauIM4ecKas
KpUCTAINIMYECKAasT pEeIIETKa. OJEKTPOXUMHYECKUN psAd  HaNpsDKEHUH  METaJlIOB.
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®u3nyecKrue 1 XMMUYECKHE CBOMCTBA METAIIIIOB (B3aUMOJICMCTBUE C KUCIOPOAOM, BOJIOM,
KucinoTamu). *O06mue cnocoObl moydeHus: MmeTasioB. [loHATHE 0 KOPPO3UU METAJIOB,
OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOppo3uu. CruiaBbl (CTajdb, YyT'yH, AIOPATIOMUHHM,
OpoOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH. ™

[[enouynble MeTauibl: MOJNOXKEHHE B llepuoanueckoll CcUCTEME XUMHUYECKUX
aneMmeHToB /1. 1. Menaeneesa; ctpoenue aromoB. Haxoxnenue B npupozae. Gusznueckue
U XMMUYECKHE CBOMCTBA (HA mpuMepe HaTpus U Kayns). OKCUIbI U TUAPOKCHUJIBI HATPUS U
kanus. [[pumenenne menoYHbIX METAJIJIOB U UX COEIMHEHUM.

[IlenouyHo3eMenbHbIE METAJUIBI MAarHUW M KAJIbLUN: IOJI0OKEeHUE B Ileproanueckoi
CUCTEME XUMHUYECKHX AeMeHTOB [[. . MeHieneeBa; CTpOCHUE UX aTOMOB; HAXOK/ICHHUE B
npupone. PuU3MUECKHE W XMMHUYECKHE CBOWCTBA MarHus WM Kanpuusd. BaxnHenmmue
COeMHEHUs Kalmblus (OKCUM, THUAPOKCUM, coyir). *IKECTKOCTh BOABI U CHOCOOBI €€
yCTpaHeHus.™

AJFOMUHHI: TTON0KEHUE B [lepnoandeckon cucteMe XUMUYECKUX 1eMeHTOB Jl. .
MenpaeneeBa; CTpOCHUE aTOMa; HaxOXJAeHHE B mpupoge. Duzndeckue u XUMHYECKHUE
CBOMCTBA aTIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCUJIA aTFOMUHUS.

Kenezo: mnonoxenne B Ilepuogmyeckoid CHCTEME XUMHUYECKUX JIIEMEHTOB
J1. 1. MenneneeBa; CTpO€HHUE aTOMa; HaXOXKJIECHUE B pupoje. PU3NUeCKne U XUMHUECKUE
CBOMCTBa >Kejne3a (B3aUMOJICMCTBHE C METaUIaMH, KUCIOTaMH M coJiiMH). OKCHJIBI,
ruapokcuibl v conu xxenesa(ll) u xenesa(Ill): coctas, cBoiicTBa U *nonyueHue. ™

XUMHUYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMu METalIOB U CIUIABOB, UX
(bu3MUEeCKUMHU CBOMCTBAMHU; H3Y4YEHUE PE3YJIbTaTOB KOPPO3UH METALIOB (BO3MOXKHO
UCIIOJIb30BAaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCHJIa KaJIbIHS U
HaTpus C BOJIOM (BO3MOXKHO HCIMOJb30BAaHHWE BUJICOMATEPUANIOB); UCCIEIOBAHUE CBOWCTB
®KECTKOM BOJIBI; Tpollecca TOpPEeHUsl Keje3a B KHUCIOpojae (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi HAa WOHBI (MarHus,
KayibIusl, altoMuHus, iuHKa, xenesa(ll) u xenesa(Ill), menu(Il)); naGaronenue u onucanue
MPOIIECCOB OKpaIllMBaHUs IJIAMCHHM HMOHAMHU HATpHUs, Kaiusd W KaJblUs (BO3MOXKHO
WCTIOJL30BaHME BUJIEOMATEPUANIOB); HCCIeq0BaHUE aM(pOTEPHBIX CBONCTB THIAPOKCHIA
QTIOMUHUSL W THUJIPOKCHAA IMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay 10 TeMe
«BaxHeHIme MeTauIbl U UX COSTUHEHUS.

XuMus U OKpyXKarolas cpena

*HoBble MaTepuaibl U TEXHOJOTUH. BelecTBa 1 MaTepuaibl B TOBCEHEBHOM KU3HU
yenoBeka. XUMHUSA U 310pOBbe. be3onmacHOoe HCIOIb30BaHME BEIIECTB M XMUMHYECKHUX
peakuuii B ObITy. [lepBasi momols Mpu XUMHUYECKUX OXKOrax M oTpaBieHUsX. OCHOBBI
AKOJIOTUYECKON TPaMOTHOCTH. ™

*Xumuyeckoe 3arpsa3HEHUE OKpyXkaroleid cpenbl (MpeAesibHas JIOMycTUMAast
koHieHTparus BemecTB — [1JIK). Pons XxumMuu B perieHnn SK0JIOrM4ecKux mpooiem.™

*TIpupoaHble HCTOYHHMKHU YTIEBOAOPOJIOB (Yroyib, MNPUPOIHBIN Tra3, HEPTH),
OPOAYKTHI MX NIEpepabOTKH, UX POJb B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN SKCHEPUMEHT: HM3ydyeHue oOpa3loB MaTepuayioB (CTEKJIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEPHUAIIbI).™

MexnpenMeTHsIe CBSI3H
Peanuzaumss MeXIpeIMETHBIX CBS3€d NpH M3YYEHUM XUMUM B 9 Kjacce
OCYULIECTBJISIETCS YEPE3 UCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX IIOHATUMN, TaK U
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MOHSTHM, SBISIOIUXCA CUCTEMHBIMU JUIS OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO1ue ecTeCTBEeHHO-HAYYHbIE TOHATHS: HAYyYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs,
aHanmu3, CHUHTe3, Kiaccu(ukauus, TMEepUOANYHOCTh, HAOIIOJCHHUE, OSKCIEPUMEHT,
MOJICIMPOBAaHNE, W3MEpPEHHE, MOJEIb, SBJICHUE, MAapHUKOBBIA 3((EKT, TeXHOIOTHs,
MaTepHalbl.

dusuka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, H30TOIIbI,
PalMOAaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsll, NMPOBOJHUKU, MOIYHPOBOTHUKH,
IUDJICKTPUKH, (HPOTORIEMEHT, BEILIECTBO, TENI0, 00BbEM, arperaTHoe COCTOSHUE BEIIeCTBa,
ras, pacTBOp, PacTBOPUMOCTb, KpHUCTAUIMUECKash pemeETKa, CIUIaBbl, (u3nyecKue
BEJIMYUHBI, AUHUIIBI ©3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, IJIaHETHI, 3BE3 b1, CoNHIIE.

buonorus: ¢dorocunTe3, npIxanwe, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIoOpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpPATbl, TOPHBIE IOPOJbI, IOJE3HBIE
HCKOTIaeMble, TOTUIHMBO, BOJHBIE PECYPCHI.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEAMETA «XUMUW»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMA

B uenom pesynbTaThl ocBoeHus oOydaromumucs c¢ 3IIP yyeOGHOoro mnpeamera
«XuMus» JOJDKHBI COBHaAaTh ¢ pesynbraramu denepanbHoil pabouell Tporpammbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HAUMMBIMU SIBIISIFOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIET0 0Opa30BaHUS
JOCTUTAIOTCST B XOA€ OOy4YeHUSI XMMHUU B €IUHCTBE Y4YeOHONW UM BOCHUTATEILHOU
NEATeIbBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMM COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NMIPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIMAIU3AIUU
00yJarommxcs.

JIMYHOCTHBIE PE3YNIBTATHl OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIUN U PACIIMPEHUE ONBITA JIEITEIHLHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) maTpuoOTUYECKOrO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY H
HAy4YHOMY HACJICJIUI0, TOHUMaHUS 3HAYEHUSI XUMUYECKON HAyKU B KU3HU COBPEMEHHOTO
00111ecTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM MHGOPMAIIUEH O EPEAOBBIX JOCTHKECHUAX
U OTKPBITHUSIX MUPOBOM U OT€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MUpa U OOIIECTBA;

2) rpa)aaHCKOT0 BOCITUTAHUS:

MPEACTABICHUS O COIMATIbHBIX HOPMAaX U MPaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUN B
KOJUICKTUBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-MCCIIeI0BAaTEIhCKON, TBOPUECKON M APYTHX BUIAX JESATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIHLHOCTH MPH BBHITOJTHEHUH Y9€OHBIX, TTO3HABATEIHHBIX
3a/1a4, BBIMOJHEHUH XHUMHYECKUX HKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TPOIECCe JTOW y4eOHOH
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NEeSATENbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJIEHUE U MOCTYIKH CBOMX TOBApHILEH C
MO3WLIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O O3HAHUSL:

MHPOBO33PEHYECKUX NPEACTABICHUA O BEIIECTBE M XUMHUYECKOM pEaKiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIIIOIIUX OCHOBY JJISI
NOHUMAaHUSl CYHUIHOCTHM HAay4YHOW KapTUHBI MHpa, TMPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBA3SIX UYEJIOBEKA C MPUPOJHOM CpElloH, O
pPOJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTE;

MTO3HABATEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJYYEHHUE HOBBIX 3HAHUH IO XUMUH,
HEO0OXOIUMBIX J1JIs1 00BACHEHHS HAOI0JaEMBIX MPOIIECCOB U SIBICHU;

MO3HABATENIbHON, WH()OPMAIMOHHOW WM YWUTATEIhCKOW KYJIbTYphI, B TOM YHUCIIC
HaBBIKOB CAMOCTOSITENIBHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYPO,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMH HHPOPMALMOHHBIX TEXHOJIOTU;

MHTEpeca K 00y4eHHUI0 U TO3HAHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K caM000pa30BaHUIO, MIPOEKTHOM M HMCCIEAOBATENbCKON NESATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTH U YPOBHS OOY4YEHUS B JAJIbHEUILIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAHMS LIEHHOCTH W3HHM, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 3J0POBBIA 00pa3 >KU3HHU, OCO3HAHUS IMOCIEACTBUI M HENPUATUS BPEIHBIX
OpuBbIYEK  (YHNOTpEOJIEHUSI  AJKOTroJisi, HApKOTUKOB, KYypEHHS), HEOOXOAUMOCTH
coOroieHUs ITpaBuIl 0€30aCHOCTH MpU 00paIlleHUU C XUMUYECKUMU BEIIECTBAMU B OBITY
Y pEaJIbHOW JKU3HU;

5) TpyAOBOrO BOCIIUTAHUS:

MHTEpeca K NPAKTUYECKOMY HM3YYEHHIO NMpodeccuii M TpyAa pa3iIudyHOro poja,
YBaXEHUE K TPYyAy W pe3yJbTaTaM TPYyAOBOW IEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
MPUMEHEHUsI MPEAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHOTO BBHIOOpA WHIWBHIYaTbHOU
TPAEKTOPUU TPOJOJKEHUSI 00PA30BAHUS C YUETOM JJUYHOCTHBIX HHTEPECOB U CLIOCOOHOCTH
K XMMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, ycmemHoi mnpodeccuoHanbHON
NEeSATEIbHOCTH W PA3BUTHUA HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aJalTUPOBATHCA B
npodeccruoHanbHOM cpene;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH 1[€JIECO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE KaK UCTOUHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBAaHUS, NMOHMMAaHHUS ILIEHHOCTH 370pPOBOr0 M 0€30MacHOro
oOpa3a >KM3HHM, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY H
MICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUS IEHHOCTU COOJIOAEHUS NpaBHJ 0E30MacHOro
MOBE/ICHUS TIPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaLUAX, YTPOXKAIOLIUX 3JOPOBBIO U
JKHU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJTydYaeMble IPU U3yUYECHUU XUMUU, JI51 PEILICHUS
3a71a4, CBSA3aHHBIX C OKPYXKAIOLIEWM NPUPOJHOM CpENOW, IIOBBILIEHUS YPOBHS
AKOJIOTUYECKOM KYJIBbTYpPbl, 0CO3HAHUS II100aTBHOTO XapaKTepa SKOJOTHYECKUX NpodiieM 1
NyTEN UX PELICHUS TOCPEACTBOM METOAOB XUMUU;

HKOJIOTHYECKOTO MBIIJIEHNs, YMEHUSI PYKOBOJCTBOBAaTbCA MM B IO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATbI

MCTaHpe,Z[MGTHBIC PE3YILTATEI OCBOCHUA O6p8,30BaTCJILHOI>’I porpaMmsbl 110 XUMHUHU
OTpaXXaroT OBJIaJCHUC YHUBCPCAJIIbHBIMHU IIO3HABATCIIbHBIMHA I[GﬁCTBPISIMI/I, B TOM YHUCJIC:
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1) Ga30BbIC IOTHUECKHUE ICHCTBUS:

BBISBJISITH IPUYUHBI U CJICICTBUS MTPOCTHIX XUMUUYECKUX SIBJICHU;

OCYIIECTBISITh CpaBHEHHUE, KIACCHU(PHUKAIMI0 XUMHUYECKHX BEIIECTB IO 3aJaHHBIM
OCHOBAHUSM U KPUTEPHUSAM JJI YKa3aHHBIX JJOTUYECKUX OIEpalnii;

CTPOUTH JIOTHYECKOE CYKICHUE TOCIE MPEIBAPUTEIHHOIO aHAIN3a, BKIIOYAIOIIEE
YCTAaHOBJICHUE PUYUHHO-CIIEICTBEHHBIX CBSI3EM

co3/aBaTh, IPUMEHSTh U MPE0OPa30BbIBATH 3HAKH U CUMBOJIBI, MOJCIIA U CXEMbI IS
penieHus yueOHbIX U TT03HABATENbHBIX 3a/1a4 C TTOMOUIBIO Me/1arora;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE XUMHYECKUX MTPOIIECCOB U UX MOCJIEICTBUSA,

2) 0a30BbIC UCCIICIOBATCIILCKUE ICHCTBHSL:

C IMTOMOIIIBIO [E€Jarora MPOBOIUTh XUMHUYECKHUI OBIT, HECIIOKHBINA SKCIIEPUMEHT, IS
YCTaHOBJICHUSI OCOOEHHOCTEW OOBEKTa HM3YyUEHHUs, NMPUUMHHO-CIEIACTBEHHBIX CBSI3€d U
3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

C TIOMOLIBIO ME/1arora Uik caMoCTOATENbHO (OPMYITUPOBATH 0OOOLIEHUS U BHIBOBI
0 pe3yJbTaTaM IPOBEACHHOIO HAOIIOEHUS, OIbITA;

3) paboTa ¢ uHpOpMAaITUEHi:

BBISIBIIATD JlepuiutTel WMHOpMAIMK, AaHHBIX, HEOOXOJUMBIX IS pEIICHUS
MIOCTaBJICHHOW 3a/1a4H;

npeoOpa3oBbIBaTh HH(MOPMAIUIO U3 OJHOTO BUA B JAPYrou (TabiuIly B TEKCT U
mp.);

UCKAaTh WK OTOMpaTh MHQPOPMAIMIO WM JAHHBIE M3 HMCTOYHHUKOB C y4E€TOM
MPEJIOKEHHON yueOHOM 3a71auM U 3aIaHHBIX KPUTEPHUEB.

OBnazseHyre yHUBEPCATbHBIMU YYEOHBIMH KOMMYHUKATUBHBIMU 1I€UCTBUSMU:

OpraHU30BbIBAaTh YYEOHOE B3aMMOJICHCTBHE B rpymmne (OnpenensTb OOIue LEiu,
pacnpenesnsiaTh poJii, 10roBapuBaThCs APYT ¢ APYTOM U T. 1.).

C MOMOILIBIO MEAArora WM CAMOCTOSITENBHO COCTABJISITH YCTHBIE W NUCHMEHHBIE
TEKCTbl C MCIOJb30BAHUEM WJUIFOCTPATUBHBIX MATEPUAJIOB JUIsl BBICTYIUICHUS TEpeN
ayIUTOPUEN;

OpPraHM30BbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JE€SATENbHOCTh C
yUUTEJIEM U CBEPCTHHKAMM; paboTaTh MHAUBUAYAJIbHO U B TPYIINNE: HAXOAUTh 0OIIee
pelieHre U pa3pemiath KOH(QIUKTH HA OCHOBE COTJIACOBAHMS MO3ULIMN U YUeTa HHTEPECOB;
dbopMynHpoBaTh, APTYMEHTUPOBATH U OTCTAUBATH CBO€ MHEHUE;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMMIUN MPOIYKT, MPUHUMATh U Pa3leisiTh
OTBETCTBEHHOCTH M MPOSIBIATH TOTOBHOCTH K ITPEAOCTABICHUIO OTYETA IEPE] TPYIIION.

OBnazieHNe YHUBEPCATHLHBIMU YUEOHBIMH PETYIISTUBHBIMU JICHCTBUSMH:

oOHapyX)uBaTh U (HOPMYIUPOBATH YUCOHYIO TTPOOJIEMY, ONIPEALATh 1eb YU4eOHOM
NEATENIbHOCTH;

BJIAJETh OCHOBAaMHM CaMOKOHTpPOJI, CaMOOLICHKH, TMPUHATHUS pEUuleHud U
OCYUIIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHOM M MTO3HABATENLHOM €SI TEIbHOCTH;

COOTHOCUTh CBOM JI€UCTBUS C IUIAHUPYEMBIMU PE3YJIbTAaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JIeATEILHOCTH B MTPOLIECCE JOCTHKEHUSI PE3YNIbTaTa, ONPEIEsTh CIIOCOOBI
JCUCTBUIM B paMKax MPEeAJIOKEHHBIX YCIOBHI M TpeOOBaHHM, KOPPEKTUPOBATh CBOU
JNEUCTBUS B COOTBETCTBUU C U3MEHSIOLIENCS CUTYaLIUEN;

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IJaH €€ U3MEHEHHUS,

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU pELIeHUH Y4eOHOM 3a1a4u;

NOHUMATh MPUYHMHBI, O KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yabTar
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JESTeIbHOCTH, OMNpPENesITh MO3UTHUBHBIE M3MEHEHHs U HaIpaBJICHUsA, TpeOyroume
JanbHeuen padoTsl;
OCO3HAaHHO OTHOCUTBCS K APYTrOMY 4eJIOBEKY, €F0 MHEHHUIO.

ITPEJIMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO OOSI3aTEIBHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JAaHHOW @DeaepanbHOl paboyell NporpaMMoOM, BBIJEISIOT: Hay4YHBIE
3HaHUA, YMEHUS U CIOcOObI ACHCTBHIA, criennduyueckre s yueOHOTo mpeameTa « XUMHUsD,
BH/IbI JI€ATEIBHOCTH 10 MOJTYYEHUIO HOBOT'O 3HAHMS, €0 HHTEPIIPETALIMH, IPEOOPAZOBAHUIO
Y IPUMEHEHUIO B Pa3JIMYHbIX YU€OHBIX U HOBBIX CUTYaLlUsAX:

IPEJCTaBICHUE O 3aKOHOMEPHOCTSIX M II03HABAE€MOCTU SIBJICHUH IPHUPOJIBI,
NOHMMaHUE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHMHUYECKOM HayKH Kak 00JacTH
COBPEMEHHOI0 €CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeld KyJIbTyphl M NPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOT'O OOILECTBA; IOHUMAHUE MECTAa XUMUU
CpelH OPYruX €CTECTBEHHBIX HaYK;

BJIaJICHUE OCHOBAMHU MOHSATUHHOrO anmnapara ¥ CUMBOJIMYECKOIO SI3bIKa XUMHUU IS
COCTaBJICHHUSI (POPMYJI HEOPraHWYECKHUX BEUIECTB, YPABHEHUW XUMHUYECKUX peaKIuil (¢
OMOpOM HA aJIrOPUTM YYE€OHBIX JCHCTBWII); BJIaJCHUE OCHOBAMHU XUMHUUYECKOM
HoMmeHKJaTypbl (IUPAC u TpuBHaIbHOM) U YMEHHE UCIIOJIb30BaTh €€ JUIsl pelIeHNus y4eOHO-
MO3HABATENIbHBIX 337a4 C [OMOIIbIO YYMTEJN; YMEHHUE HCIOJIb30BaTh MOJEIH s
O0OBSCHEHHSI CTPOEHUS] aTOMOB U MOJIEKYJI 10 aJITOPUTMY C OIIOPOM HA ONPEIETEHUS;

MPEACTABICHUE O CUCTEME XMMHMYECKHX 3HAHUM U YMEHHUE C MOMOIIbI YUYMTENs
OPUMEHATh CHCTEMY XHMHMUYECKMX 3HAHWW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXIY
U3Y4YEHHBIM MaTE€pUaJIOM W INPHU IOJY4YEHUH HOBBIX 3HAHWM, a TaKkXke B Ipouecce
BBINOJIHEHUs] YUeOHBIX 3a/laHuil U IpU paboTe ¢ UCTOYHUKAMU XUMHYECKON MH(pOopMaIui,
KOTOpast BKJIIOYAET:

BOKHEHIINE XUMUYECKHE TOHATHS: XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKyJa,
BELIECTBO, IMPOCTOE M CIOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAs! U1 MOJIEKYJIIpPHAs MacChl, KOJMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpEIHssl), XUMHUUYECKas
peakilusi, peaklud COEIMHEHHMs, PEaKLMH Pa3JIOKEHMsS, PEaKLUUHU 3aMEIECHUs, peaKkluuu
oOMeHa, TemmoBOM 3(P(eKT peakuuu, 7K30- U DHIOTEPMHUUECKHE pPEakluu, pacTBOp,
MaccoBasi JI0JIsl XMMUYECKOTO 3JIEMEHTa B COEJIMHEHHH, MaccoBas J0Jsl U MPOLEHTHas
KOHIIEHTpAIUs BEUIECTBA B PACTBOPE, SAPO aTOMA, ANEKTPUUECKUI CIION aToMa, aTOMHas
opOuTanb, paadyc aroMa, BaJEHTHOCTh, CTENEHb OKHUCICHUS, XHUMHYECKas CBS3b,
ANEKTPOOTPHULIATENIBHOCTD, NOJIAPHAs U HEMOJSpHas KOBAJIEHTHAs CBS3b, NOHHAs CBS3b,
MeTaJuIM4ecKasi CBA3b, KPUCTAJUIMYECKasl pelIeTKa (aToMHas, MOHHAs, METajuInYecKas,
MOJIEKYJIIpHAs), HOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HE IJIEKTPOJIUT, FIEKTPOJUTHUECKAS
JUCCOLMAIMS, PEAKIMd MOHHOTO OOMEHA, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIC PEaKIINH,
OKHUCJIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHUE, 3JIEKTPOJIN3, XUMHUECKOE
paBHOBecHe, OoOpaTHUMble M HEOOpaTHMbIE pEaKLWH, CKOPOCTh XMMHUYECKOH peakluu,
KaTajau3aTop, npeaenbHo aonycruMas koHueHTpauus (11/1K), koppo3us metansos, criaBsl,

OCHOBOIIOJIArarole 3aKOHbl XMMHUU: 3aKOH COXpaHEHHUs Mmacchl, [lepumoanueckuii
3akoH /1. . MenneneeBa, 3aK0H IMOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XHUMHHU: aATOMHO-MOJIEKYJIIpHAas TEOPHsl, TEOpHUS DIEKTPOJUTHUYECKON
JAUCCOLMAIM, a TaKXKe IPEACTABICHUS O HAy4YHBIX METOJAX IO3HaHUSA, B TOM YHCIE
AKCIIEPUMEHTAJIbHBIX M TEOPETUYECKHMX METOJaX MCCIEAOBAaHUS BEILECTB U H3yYEHUS
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XUMHUYECKUX PEAKIIUN;

MPEACTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOIMCTB XMMUUYECKUX 3JIEMEHTOB
(pamunyc aToma, 3JIEKTPOOTPULIATEIBLHOCTE), TPOCTHIX U CI0KHBIX BEHIECTB OT MOJIOKECHUS
anemeHTOB B I[lepuoanueckoil cucteMe (B MaJIbIX MEPUOAAX M TJIaBHBIX MOATPYIINAX) U
AJIEKTPOHHOTO CTPOEHHUS aToMa; YMEHHUE OOBACHATH CBSI3b IIOJIOKEHUS JJIEMEHTA B
[Teproauyeckoil CUCTEME C YUCITOBBIMU XaPAKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsiJ Aipa, O0IIEe YUCIIO AIEKTPOHOB), pacipeieICHUEM SJIEKTPOHOB
[0 DHEPreTUYECKUM YpPOBHSIM aTOMOB IMIE€PBBIX TPEX IMEPUOJOB, Kallhs W Kalblus;
KJacCU(UIIMPOBATh XMUMHYECKUE D3JIEMEHTHI C OMOPOM Ha OmpeAeseHus (PU3n4ecKoro
CMBbICIIa HU(POBBIX JaHHBIX EPUOIUUECKON TaOIUIIbI;

yMEHHUE KJIACCHU(PUITUPOBATh XUMUYCCKHE JIEMEHThI, HEOPTaHUIECKHUE BEIECTBA U
XUMUYECKHUE PEAKIIUU C OTIOPOI Ha CXEMBI; ONPEICNIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX BJIEMEHTOB, BUJI XUMUYECKOW CBSI3U M TUIl KPUCTAIUTMYECKOU CTPYKTYpPHI B
COCMHEHUSX, 3aps], MOHA, XapaKTep Cpelbl B BOAHBIX pPAacTBOpaxX BEHIECTB (KUCIIOT,
OCHOBAHUI ), OKUCIIUTENIb U BOCCTAHOBUTEIb 10 aJITOPUTMY YU€OHBIX JACHCTBU;

YMEHHE XapaKTEepPU30BaTh C OMOPOU Ha cxeMy (pU3NUeCcKrue U XMMUYECKHE CBOMCTBA
IIPOCTHIX BEHIECTB (KUCIOPOJI, O30H, BOJOPOJ, rpaduT, aamas, KpeMHU#, a3ot, docdop,
cepa, XJIOp, HaTpU, Kajauii, MarHui, Kajabllui, AJITIOMUHHM, )KeJI€30) U CIOKHBIX BEIIECTB,
B TOM YHCJI€ UX BOJIHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I, CEPOBOIOPO, OKCHIbI
u ruapokcusibl MetamwioB | - [IA rpynn, antomunus, meau (II), nunka, sxeneza (II u III),
okcunpl yriepona (II u 1V), kpemuus (IV), azota u docdopa (III u V), cepst (IV u VI),
CEpHHCTasl, CepHasi, a30TUCTAas1, a30THas, pocdopHas, yroibHasi, KpeMHHEBAs KHCIIOTa U UX
COJIM); OMMUCHIBATH C OMOPOM Ha IJIAH U KIIFOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEpU30BaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBAa M CTPOEHHUS IOCIE
MPEIBAPUTEIIPHOIO aHaldu3a IoJ PYKOBOJICTBOM MEAarora, NMPUMEHEHHUE BEIIECTB B
3aBUCHUMOCTH OT MX CBOMCTB, BO3MOXKHOCThH IMPOTEKAHUS XUMHYECKUX MpEeBpalicHud B
Pa3JIMYHBIX YCIOBUAX, BJIUSHUE BEIIECTB U XUMUUECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa
Y OKPY’KAIOIIYIO TPUPOIHYIO CPENY;

YMEHUE COCTaBJIATh MO 00paslly, CXeMe, aIropuTMy Y4YeOHBIX JAEeUCTBUI
MOJIEKYJISIPHBIE ¥ MOHHBIC YPABHEHHS PEaKkiuii (B TOM YHCII€ peaKIuii HOHHOTO OOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI), WILUTFOCTPUPYIOIINX XUMHUECKHUE CBOKMCTBA
W3YUYEHHBIX KJIAcCOB / TPyl HEOPraHWYECKMX BEIIECTB, a TaKKe IOATBEPIKIAFOIINX
TE€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

YMEHHE BBIUUCISATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJII0O XMMHYECKOIO 3JIEMEHTa B COCIMHEHUH, MACCOBYIO JIOJIO0 BEIIECTBA B
pacTBOpE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta30B ¢ OMOPOH Ha 001IHe HOPMYIIHI;
YMEHHUE TMPOBOJUTH paCUeThl M0 YpPaBHEHUSIM XUMHUUYECKUX PEaKIUM W HaXOJUTh
KOJIMYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WX MPOAYKTOB PEAKIIMU C OMOPOH Ha
oOpa3ell, arTOpUTM y4eOHBIX JEHCTBUIA;

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TMO3HaHUS (HAOJIOJICHHE, U3MEPECHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE) MPU U3YUEHUH BEIIECTB U XUMUYECKUX SIBJICHUHN C OMOPO
Ha aJITOPUTM yUEOHBIX IEUCTBUI; yMeHHE CHOPMYITUPOBATH TPOOIEMY U MPEJI0KUTH ITyTH
€e pemIeHus ¢ TMOMOIIBIO TEeaarora; 3HaHWe OCHOB 0€30TmacHO pabOThl ¢ XUMHUYECKUMU
BEIIECTBAMH, XUMHUYECKON TIOCYA0H U TaOOpaTOPHBIM 000PYI0BAHUEM;

HaJW4yue MPaKTUUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOIIUX
XUMUYECKUX IKCIIEPUMEHTOB TOJ] PyKOBOJCTBOM YUHUTENS C OOCYKIEHUEM TUTaHa pabOThI
WJIM COCTaBIICHUEM TaOJIHIIbL:
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U3y4EHUE U ONMCaHue (PU3NIECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C GU3HMUECKUMHU ¥ XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHH;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMeCcel;

MOJIy4eHHE KUCIIOPO/ia U U3YYEHUE €ro CBOMCTB;

MOJIy4eHHE BOJIOPO/Ia U U3YUYECHHE €r0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOro ra3a U U3y4eHHue ero CBOMCTB;

MOJIy4YeHUE aMMHUAKa U U3YyYEHUE €ro CBOMCTB;

MPUTOTOBJICHHE PACTBOPOB C OMPENEICHHON MaccOBOM [0y PacTBOPEHHOIO
BEIIECTBA;

UCCJIEIOBAaHHE U OMHMCAaHNE CBOMCTB HEOPTaHUYECKUX BEUIECTB PA3TUYHBIX KJIACCOB,;

NPUMEHEHUE WHIUKATOPOB (JTaKMyca, METWJIOpaHka U QeHondTaaenHa) s
OTIpEe/ICTICHUS XapaKTepa Cpelbl B paCTBOpPAX KUCIOT U HIETOUEH;

U3y4YCeHHE B3aUMOJCWCTBHS KHUCIOT C MeETajllaMd, OKCHJIaMH METaJlIoB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

UCCIeI0BaHne aM(POTEPHBIX CBOMCTB TMAPOKCUJIOB ATFOMUHUS U ITUHKA,

pelIeHre YKCIepUMEHTANBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIAaCChl HEOPTaHUYECKHUX
COCJIMHCHUI;

pelieHne SKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «DJIEKTPOTUTHYECKAs TUCCOIUAIUS;

pelIeHre SKCIEPUMEHTABHBIX 3a/lad mo Teme «BakHeilmme HeMeTamuibl U UX
COCIUHEHUS;

peIIeHNe SKCIEePUMEHTANBHBIX 337ad 1o TeMme «BakHeWmme MeTtamuisl U UX
COCTUHEHHUSI;

XUMUYECKHE DKCIIEPUMEHTHI, WUTFOCTPHUPYIONTUE TMPU3HAKA TPOTEKAHUS pPEaKITuit
HOHHOTO 00OMEHa;

KaueCTBEHHBIC PEAKIIMHA Ha IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHU/I-,
OpomMua-, moaua-, cynbdar-, dochar-, kapOOHAT-, CUIMKAT-AHUOHBI, TUIPOKCUA-UOHBI,
KaTHOHBI aMMOHHMSI, MAarHUs, KaJIbIIMs, aTFOMUHHMS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA;

YyMEHUE TIPEACTABIATh PE3yJbTaThl JIKCIEPUMEHTa B  (OpME  BBIBOJIOB,
JI0KA3aTeNbCTB, TPA(PUKOB U TAOJIUII U BBISBIISATH YMITUPUIECKHUE 3aKOHOMEPHOCTH;

BIIaJICHUE TIPaBMJIaMH 0€301MacHOTO OOpaIlleHUs C BEIIECTBAMHU, UCIOJIb3yeMbIMU B
MMOBCETHEBHOM JKHM3HU, a TAKXKE MPABUJIAMU TOBEJICHUS B LETAX COEPEKEHUS 30OPOBbS U
OKpY’Karollel MpUPOIHOM cpeibl; MOHUMaHKE Bpeaa (OMacCHOCTH) BO3ACHCTBUS HA JKUBBIC
OpraHU3MBI ONIPEICIICHHBIX BEIIECTB, a TAKXKE CITOCOOOB YMEHBIIICHUS U MPEAOTBPAICHUS
WX BpPEIHOTO BO3JICHCTBUS; TNOHMMAHUE 3HAYEHUS >KUPOB, OCIKOB, YIJEBOIOB IS
OpraHM3Ma 4eoBeKa;

BJIaJICHWE OCHOBAMHU XMMHYECKOW TPaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE MPaBUIBHO
UCIIOJIb30BaTh HM3YYEHHBIE BEIIeCTBAa W Marepuaibl (B TOM 4HCIE, MHUHEpaIbHbIC
yIOOpeHus,, METalUlbl M CIUIaBbl, MPOAYKTHI MepepabOTKA TMPUPOJIHBIX HCTOYHUKOB
yIA€BOIOPOAOB (yIiisi, MPUPOAHOrO ra3a, HePTH) B OBITY, CEIBCKOM XO3SICTBE, Ha
MIPOU3BOJICTBE; YMEHUE MPUBOAUTH NMPUMEPHI MPABUILHOTO WCIOJIB30BAHUS WU3Yy4CHHBIX
BEIIECTB U MaTEPHAJIOB;

YMEHUE YCTaHABIWBATH CBSI3M MEXAY peaJbHO HAOIIOMAEMBIMU XUMHUYECKUMHU
SIBJICHHUSIMU | TTPOIIECCAMHU, TPOUCXOASIIMMH B MAKPO- 1 MUKPOMHUPE, OOBSICHATH TPHUUHBI
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MHOT000pa3us BENIECTB; yMCHUE HHTEIPUPOBATh XUMUYECCKUE 3HAHUS CO 3HAHUSMU JPYTUX
YYeOHBIX TPEIMETOB C TTIOMOIIBIO TIe/1arora;

npeacTaBiieHne o chepax npodecCHOHATBLHON AEATENHPHOCTH, CBI3AHHBIX C XUMHUEH
¥ COBPEMCHHBIMU TEXHOJIOTMSMH, OCHOBAHHBIMU Ha JOCTH)KCHUSX XMMHUYCCKOW HAYKH;
HAJIMYKE OIbITa PA0OTHI ¢ PA3IMYHBIMM MCTOYHMKAMH WHGOPMAIMU TIO0 XMMHUHU (HAy4HO-
HONyJISIpHAsL JIUTEpaTypa, CIIOBapH, CIPABOYHUKH, HHTEPHET-PECYpChI) C OIMOpPOi Ha
AITOPUTM: YMEHHE O0BEKTUBHO OICHUBATh MH(POPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHUIX
Y TIPAKTHYECKOM ITPUMEHEHHH.

TpeOoBanMsI K MPEAMETHBIM pe3yIbTaTaM OCBOSHUS yUeOHOTO MpeaMeTa « XUMUS»,
pacmpeesieHHbIE 10 ToaM 00yJIeHUS

PesynpTaTel 1m0 TOmAM (QOPMYNHPYIOTCS TIO TPHHIMIYY JT00ABICHUS HOBBIX
PE3yNBbTATOB OT TOJIa K TOTY, YK€ Ha3BaHHBIC B MPEIBIIYIIHMX TOAaX TO3UIUH, KaK MPABHIIO,
JIOCIIOBHO HE TOBTOPSIIOTCSA, HO YYHTBIBAIOTCSA (pe3yJbTaThl OYEPEIHOTO TOJa TIO
YMOJTYAHUIO BKITIOYAIOT PE3YNIBTATHI IPEABIAYIINX JICT).

8 KJIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMUUECKU
AJIEMEHT, NPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, CMECh (OJJHOPO/IHASL U HEOIHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs W MOJICKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIpPHAsl Macca, MaccoBasi J0Jisi XMMHUECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJIb, *3JIEKTPOOTPULATENBHOCTH™, CTENEHb
OKHCJICHHS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peakiud COeTUHEHUS,
peaklMK Pa3joKeHUs, PEaKUU 3aMEeLIEHUs, peaKIIui 0OMeHa, 9K30- U YHI0TEPMHUUECKUE
peakiuu; *TemioBoi 3pHEeKT peakuu™; sApo aToMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHas
opOuTab, paanyc aToMa, XUMUYECKasi CBS3b, MOJISIPHAs ¥ HETIOJISIPHAsI KOBAJICHTHASI CBSI3b,
MOHHAs CBSI3b, MOH, KaTMOH, aHMOH, PAaCTBOP, MaccoBas JOJs BeliecTBa (IPOIEHTHAs
KOHIICHTpAIHs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX MOHATHUH (cM. m. 1) u
NPUMEHSThH 3TU NOHSATHUSA IPU ONMCAHUM BEUIECTB U UX MPEBPAILICHHUII;

WCIIOJIP30BaTh XUMHUYECKYI) CHMBOJIUKY JUIsI COCTaBJIeHUS (OPMYJ BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIH, SJIEKTPOHHOTO OanaHca;

OTPENIENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX; CTEICHb
OKHCJICHUSI JIEMEHTOB B OMHAPHBIX COSAMHEHHUSIX C OMOPOM Ha ONpeIeNICHUs], B TOM YHCIIE
CTPYKTYpUPOBaHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUN
no (opmMmynaMm; BHUJI XMMHUYECKOW CBSI3U (KOBAJICHTHAs M WOHHAs) B HEOPTaHUYECKUX
COCIMHEHUSX;

UMETh MIPEACTABICHUE O CUCTEME XUMHUYECKUX 3HAHUM, YMETh C MIOMOIIBIO YUUTES
MPUMEHSTh CUCTEMY XUMHUUYECKUX 3HAHWM, [JI1 YCTAHOBJICHUS B3aUMOCBSI3U MEXKIY
M3YYEHHBIM MaTE€pPUAJIOM M TIPU MOJIYYEHUH HOBBIX 3HAHHM, a Takke mpu padbore ¢
HMCTOYHUKAMHU XUMHUYECKON mHpopMammu. OpUEeHTUPOBATHCS B TOHATHSIX U ONEPUPOBATH
“MHA Ha 0a30BOM ypOBHE, NMPUMEHSATH MPHU BHINIOJHCHUHM YY€OHBIX 3aJaHUN U PEIICHUU
pPacYeTHBIX 33/1a4 C OTIOPOI Ha aJITOPUTM yUIeOHBIX JCHCTBUN M3yUEHHBIE 3aKOHBI U TCOPUH:
3aKOH coxpaHeHus macchl, [lepuonnueckuii 3akon .M. MenzeneeBa, *3akoH NOCTOSHCTBA
cocTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJEKYJsIpHas Teopus. COOTHOCUTh 000O3HAYEHU,
KoTopble uMmeroTcsi B Tabnuue «llepuoanueckas cucrema xuMuyeckux synemeHToB 1. M.



20

MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUECKHUX 3JIEMEHTOB
(coctaB u 3apsa sapa, oOlIee YUCIO NEKTPOHOB U PacHpe/leIeHUE UX MO 3JIEKTPOHHBIM
CJI05IM);

KJIACCU(PUIIMPOBATh  XUMHUYECKHE  JIEMEHTBHl; HEOPraHMYECKHE  BEIIECTBA;
XUMHUYECKHE peakuuu ([0 YHUCIy M COCTaBy YYACTBYIOIIUMX B PEaKLUUU BEIIECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTENEHW OKHUCIICHUS XMMHUYECKHUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BELIECTB Pa3/IMUHbBIX
KJaccoB,  IOATBEp)KJasi  ONUCAHUE  I[PUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C OIIOPON HA CXEMBI,

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXXHOCTH TPOTEKaHHUS XWMHUYECKUX MPEBPAIICHUI B Pa3IWYHBIX YCIOBUAX MOCTE
MPEIBAPUTEILHOTO OOCYXICHUS C TIEAarorom;

BBIUUCIISATh OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (OpMyJie COEIMHEHHS; MAcCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOM PEAKIIUH C OTIOPOI
Ha aJITOPUTM,;

IPUMEHATh OCHOBHBIE OIEpalli MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, O0O0O0OIIEHNE, cHUCTeMaTu3alus, KIacCU(pUKALUs, BBISIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Ui M3Y4YEHHUs] CBOMCTB BEIIECTB M XUMHUYECKHUX DPEAKIIHii;
€CTECTBEHHO-HAYUYHbIE METOJIbl MO3HAHUSA — HAOJIOJIEHUE, U3MEPEHHE, MOJAEIUPOBAHUE,
AKCTIEPUMEHT *(peasbHbIM U MBICIICHHBIN)™ TOJT PYKOBOJCTBOM TeAarora;

ClleIoBaTh MpaBUjiaM IIOJIb30BaHUS XUMHUYECKOW TMOCYI0M U J1abopaTOpHBIM
o0opynoBaHMEM, a TakXKe TMpaBuUjaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMHU TIO BBITOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB IO MOJYYCHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOA), IPUTOTOBICHUIO PACTBOPOB
C ONpEIEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA; INIAHUPOBATH U MPOBOJIUTH
XUMHYECKHE SKCTIEPUMEHTHI IO PAaCIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C TOMOIIBIO
WHIUKATOPOB (JakMmyc, (GeHon(pTanenH, METUJIOPaHXK U JAp.), MNOATBEPKIAIOIINX
KayeCTBEHHBIN COCTAaB HEOPTaHWYECKUX BEIIECTB (KaueCTBEHHBIE PEaKIMU HA MOHBI) MOJ]
PYKOBOJICTBOM II€arora.

9 KIIACC

PacKphIBAaTh CMBICII OCHOBHBIX XUMUYCCKUX MOHATHNH: XUMUYCCKUHA DJIIEMECHT, aTOM,
MOJICKYJIa, MOH, KaTHOH, aHMOH, TIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIEHOCTh, CTENIEHb OKUCIICHHUS, XUMUYECKast PEaKITUsl, XUMUIECKasl CBS3b,
*TeruioBol 3(PdeKT peaxkiuu, MOJb*, MOJSIPHBIA OO0BEM, pacTBOP; DIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AJCKTPOJIUTHYECKAs JUCCOIMAIMS, pEaKIU HMOHHOTO OOMEHa,
KaTaiu3aTop, *XHMMHUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTHMbIC pEaKIuu™,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCIUTETh, BOCCTAHOBUTED, OKHCIICHUE U
BOCCTAHOBJICHHE, aJUTOTPOMUs, aM()OTEPHOCTh, XUMUYECKasl CBSI3b (KOBaJICHTHAsI, HOHHAS,
MeTaJTMYecKasi), KpUCTaUIMdecKas pemérka, *KOppo3usl METaIOB, CILIABBI, CKOPOCTh
XUMHUYECKOH peaknun™, npeaensHo pomyctumas konnentpamus (I1J1K) semecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3h OCHOBHBIX XHMHUYECKUX TOHATHHA (cM. m. 1) u
NPUMEHSATH YTH MOHSATHS MPU ONKMCAHUY BEIIECTB U UX MPEBPALCHU;

UCTIONIb30BaTh 3HAKM W CHUMBOJBI I (PUKCAIMM pPe3yJbTaTOB HAOIIOICHUH,
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cocTaBlieHUs] (HOpMyJT BEIIECTB M ypPaBHEHUN XHUMHUYECKUX PEaKIUil, 3aluCu JaHHbBIX
ycioBuid 3a1a4. Mcnone3oBark 0003HaueHus1, nMeromuecs B [lepuoanueckoil cucreme u
Ta0JuUIle PACTBOPUMOCTU KUCJIOT, OCHOBAHUM U COJIEH B BOJIE /JIs BHIMIOJHEHUS 3a/JaHU.

ONPENENATh BaJCHTHOCTh M CTEINEHb OKHUCIEHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHMSX PA3JIMYHOIO COCTAaBa; NPHUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kilaccy
COCIMHEHHM C OIIOPOM Ha OIPEIENCHHs, B TOM YHCIE CTPYKTYPUPOBAHHBIC, BHJIbI
XUMHUYECKON CBA3M (KOBAJICHTHas, MOHHAs, MeETaNIMYeckas) B HEOPraHMYECKHUX
COEIMHEHMSIX; 3apsi/l HOHA [T0 XUMUYECKOH (hopMyJie; XapaKTep cpeibl B BOJHBIX pacTBOpPax
KUCJIOT U IEJI0YEH, *TUI KpUCTAININYECKON PEIIETKN KOHKPETHOTO BellecTBa™;

packpbiBaTh cMbIci Ilepuoanyeckoro 3akona J1.1. MeneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHUE: *OMHCHIBATh M XapaKTepu3oBaTh™ TabmuuHyo (Gopmy Ilepuoamueckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATUA «TJ1aBHas noArpynna (A-rpymnmna)»
u «nobounas noxarpynmna (b-rpynma)», manble W OoOJIbIIME MEPUOIBI; *COOTHOCUTH™
0003HAYEHHUsA, KOTOpPbIE HWMEIOTCS B MEPUOJAMYECKOW TabiMLe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sapa,
00111ee YMCIIO AJIEKTPOHOB U PACHPEACIICHUE UX MO AJICKTPOHHBIM CIIOSIM); *OOBICHATH™
oO1Ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHUX JIEMEHTOB U UX COCAMHEHUN
B IIpE/IeIax MAJIbIX IIEPUOIOB U INIABHBIX NOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBHl, HEOPraHWYECKHE  BEIIECTBA;
XUMHUYECKHE peakluu ([0 YHCIy M COCTaBy YYACTBYIOLIMX B PEAKLUUU BEIIECTB, IO
TEIUIOBOMY 3((EKTy, M0 M3MEHEHUIO CTENEHEH OKHUCIICHUS XUMHUYECKHX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMHUCHIBATh) O0MIME W Crenurueckne XUMHYECKHE CBOMCTBA
BELIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKAasl OMHCAHME NPUMEPAMH MOJIEKYJISIPHBIX W
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHUS DJIEKTPOJIMTHUECKOW JHUCCOLMALMU KHCIIOT, IEJIOoYed H
COJICH; TOJHBIE M COKpAIIEHHBIE YpPaBHEHUS peakUuid HOHHOTO OOMEHa; ypaBHEHHS
peakumii, MOATBEPKAAIOIINX CYUIECTBOBAHWE TN€HETUYECKOM CBSI3U MEX]y BEIECTBAMM
Pa3IMYHBIX KIJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI MTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BOZMOXHOCTH
NPOTEKaHUsT XUMHUYECKHX TMpPEBpallleHud TMOocie MpeABApPUTEIbHOIO OOCYXACHUS C
MEaroroMm;

BBIYHCIIATH OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJIF0 XHMHYECKOIO 3JeMEHTa Mo (GopMmyse COEAMHEHHs; MAacCOBYIO IOJIO
BEILIECTBA B pACTBOPE; IIPOBOJAUTH PACYETHI I10 YPABHEHUIO XUMUUYECKOU PEAKIIAU C OITIOPOM
Ha aJITOPUTM;

CJIeI0OBaTh MpPaBWJIaM TIOJIb30BaHUS XUMHUYECKOM TMOCyloH H J1adopaToOpHbIM
o0opyJ0BaHMEM, a TaKXe IMpaBWIaM OOpaIlEHUs C BEIIeCTBAaMU B COOTBETCTBHM C
MHCTPYKIUSAMU T10 BBIIIOJHEHUIO JJAOOPATOPHBIX XMMHMUYECKHUX OIBITOB IO MOJYYEHUIO U
COOMPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YIIEKUCIIOro Ta3a);

IIPOBOJUTH PEAKILIMH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JINYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUA- OpOMUI-, HOAU-, KapOoHAT-, hocdar-, CUIHUKAT-
, CyibdaT-, TUAPOKCHUI-HOHBI, KATHOHbI aMMOHMS M HOHBl H3YYCHHBIX METAJJIOB,
MIPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
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MIPUMEHSTH OCHOBHBIE OTIEPAIIN MBICITUTEILHON NEeATeTbHOCTH — aHAJIN3 U CUHTES,
CpaBHEHHE, 00OOITCHHE, CHCTEMATHU3AIINIO, BEISIBJICHUE TPUYNHHO-CIICICTBEHHBIX CBS3EH —
JUTS. M3yYCHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEAKINN; €CTECTBEHHO-HAYYHBIC METOJIbI
NO3HAHUSI — HaONIO/IEHUE, W3MEpPEHHEe, MOJCIMPOBAHUE, ASKCIEPUMEHT (peajbHBId U
MBICJICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHUE

Temaruueckoe MJIAHUPOBAHME W KOJIMYECTBO YacOB, OTBOJAUMBIX Ha OCBOCHHE
Ka)XJI0i TeMbI Y4E€OHOIO MpeAMeTa « XUMUsD» aJallTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHON
IporpaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHus 00yYarOIIUXCs C 33aJI€PKKOM MCUXHUECKOTO
pa3BUTHUS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUM paszzaenoM dDenepanbHoll paboueit
IporpaMmbl  y4eOHOTO TpeaMera «XHUMHS» OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl
ocHoBHOTO 0011ero oopazoanusi. MAOY «Cpennsist mikona Ne 17» BnpaBe cama BHOCUTD
M3MEHEHMS B COAEpKAaHUE U paclpesiesieHne yueOHOTro Marepuana 1o rogaM oOy4eHus, B
MIOCJIEI0BAaTENbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAacCOB HAa OCBOCHUE Ka)XJOW TEMBbI,
ONpEIEICHHE OPraHU3aMOHHBIX (POPM OOYyUEHHS U T.II.



8 KUIACC

(2 4 B Henemo0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

TeMmbl,

PaCcKpbIBaOIIuEe HaHHbIﬁ

pa3faeJt NporpaMmel,
H KOJIUYeCTBO YaCOB,

OTBOJAUMO€ HA UX U3YUYCHUE

Tema 1. Xumus — BaskHasi
00J1aCTh €CTECTBO3ZHAHMS U
NPaKTHYeCKOM
JeSITeJIbHOCTH YeJIOBEKA

(59)

OcHoBHOe coiep:kaHue
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OcHOBHbIE BU/IBI 1eSITEJIbHOCTH
odyuaomuxcs

Pazpnen 1.IlepBoHauanbhbie xXumuieckue nousaTus(20 1)

[Mpenmer xumuu.* Poias XUMUU B )KU3HH YeJIOBEKa. XUMUS B

cucTeMe HayK. MeTo bl TO3HAHMS B XUMUH.*
Temna u BemecTBa. du3nueckue CBONCTBA BEIIECTB.

ArperaTHoe COCTOSTHUE BellecTB. YUCThIE BEIIECTBA U CMECH.

Cnoco0sI pazaenenus cmeceil. Duznyeckre 1 XUMHUUECKHe

SBJICHUA. HpI/I3HaKI/I 1 yCJIOBUS IIPOTCKAHUA XUMHWYCCKUX

peakuui.

3HaKOMCTBO C InpaBujiaMu 0E30IMaCHOCTH U HpI/IéMaMI/I

paboTHl B XUMHUYECKOH J1abopaTopu.

JdeMoHCcTpauuun

1. JlabopatopHoe 060pyI0BaHHE.

2. PaznuuHbie BUIBI XUMUYECKOM MTOCYIBI.

3. O0Opa3sibl BEIECTB.

4. Cnoco0bl paznenenust cMeceit (puIbTpoBaHue,
BBITIAPYBAaHUE, TUCTUILISALNS, XpOoMaTorpadus).
JlaGopaTopHble M IpaKTHYECKHE PadOThI
Jlabopamopnvie onvimul:

Ommcanne (pU3NUECKUX CBOMCTB BELIECTB.
Paznenenue cMecu ¢ TOMOIIBEO MarHUTA.
Ipaxmuueckue pabomul.

Ne 1. JTaGopaTopHOe 000pyAOBaHUE U PUEMBI PAOOTHI C HAM.

IIpaBuna 6e3omacHO pabOTH B XUMHYECKOH JIAOOPaTOPHH.

Ne 2. Ogncrka 3arps3HEHHON MOBAPEHHOM COTN

PackpbIBaTh CMBICI U3Y4aEeMBbIX MOHITUH C IIOMOLIBIO II€1arora.

PackpsIBaTh posIb XMMUU B IPUPOJIE U )KU3HU YEIOBEKA, €€ CBS3b C APYTUMHU
HayKaMH.

PazniuaTh 9KcThIE BEIIECTBA U CMECH; OJHOPOAHBIE U HEOTHOPOIHBIE CMECH;

Paznnyath pusnueckre 1 XMMUYECKUE SIBJICHUS C OTIOPO Ha OIPEACICHHS.

OnpenensiTe NPU3HAKA XUMUYECKHAX PEAKIMN U YCIOBHS UX MPOTEKAHUSI.

CienoBath npaBHiIaM I0JIb30BAHUS XUMHUYECKOH NOCY0# 1 1ab0opaTOpHBIM
000py10BaHHEM, a TAKXKEe IPaBHUIIaM 0OpalIeHUs ¢ XUMUYECKUMHA
BElIEe-CTBAMU B COOTBETCTBHH C MHCTPYKLHSIMH 110 BBIOJHEHUIO
MIPaKTHYECKHUX PabOT MO KOHTPOJIEM ejarora.

[ImaHupoOBaTh U MPOBOAUTH XUMHUUECKUIT SKCIIEPUMEHT M0 U3YUCHHIO U
OInUcaHMIo (PU3MUECKUX CBOWCTB BEILECTB, CIOCOOOB pa3jielieHus cMecei
BEILIECTB 110/l PyKOBOJICTBOM II€J[arora ¢ 00Cy>XKJICHUEM IIJIaHa pabOThI.

Vcnionp30BaTh NpH BHIMOJIHEHNH yYeOHBIX 3aJIlaHUH U B TIpoLiecce
HCCIIeIOBATEIBCKON AEATEIFHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
XIMHYECKOTO COAEPKaHUsI, CIIPaBOYHBIE MaTeprabl, pecypcsl HTEepHETA
0]l PyKOBOJCTBOM MENArora.

BricTpanBath pa3BEpHYThIE IICHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
nH}opManunio u3 yyeOHUKA M CIIPAaBOYHBIX MaTepUalIOB, IPAMOTHO
HCIOJb30BaTh U3YUEHHBIM NOHATHIHBIN anmnapar Kypca XuMHH



Tema 2. BemecTtBa
U XUMHYeCKHe peakuuu
(159)
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ATOMBI U MOJIEKYNbl. XUMHUYECKUE IEMEHThI. 3HaKU
(cUMBOJIBI) XUMUUECKUX JIeMEHTOB. IIpoCThle U clioKHBIE
BEIleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xummgeckas popmyra. BaJeHTHOCT aTOMOB XUMHYECKHAX
3JIEMEHTOB. *3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB. *
OTtHOCHTENbHAS aTOMHast Macca. OTHOCHTEIbHAS
MOJIEKYJISIpHas Macca. MaccoBasi oISl XHMHIECKOT0 3JIEMEHTa
B COCAMHEHHN.

Duznveckue U XUMUYECKHE SBICHNS. X UMUIECKasi PEaKIHsL.
IIpu3Haky ¥ ycaoBUsI IPOTEKAHUS XUMUUYECKHUX PEAKIIMMI.
XHUMHAYECKUE YPABHEHUS.

THITBI XUMUYECKUX PeaKIUi (COeANHEHNUS, Pa3I0KeHHs,
3aMeIleHus, 00MCHa).

3aKoH COXpaHEeHHsI MacChl BEIIECTB.

*M. B. JIoMOHOCOB — YUYEHBIA-DHIIMKJIOTIEAUCT. ™

JdeMoHcTpauun

Omsnueckue ABICHAUA (PaCTHPAHUE caxapa B CTYIIKE,
KHTICHUE ¥ KOHACHCAIUA BOJBI U T. 11.).

Xumunueckue siBieHus (TOpeHUe CBEYH, pa3JIoKeHHe caxapa,
B3aMMO/ICHICTBHE CEPHOI KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxenue ruapokcuaa meau(ll), B3aumonencTBue xene3a ¢
cepo, B3anMoIeHiCTBHE ene3a ¢ pactBopoM coiu meau(1l)).
OnbIT, MIUTIOCTPUPYIOLMI 3aKOH COXPaHEHHUS MacChl.

JlabopaTopHble U IpaKTHYecKUue padoThl
JlaGopaTopHBIE ONBITHI:

[Ipumeps! Gpuznveckux siBiIeHUH (IU1aBJICHNE BOCKA, TAasHHAE
JIBJIA).

[Ipumepsl XUMHUYECKHX SIBIICHUH (IIPOKATMBaHUE MEIHON
MIPOBOJIOKH, B3aUMOAEHCTBHE MeJa C KHCIOTOM).

Mojenu aTOMOB ¥ MOJIEKYJT

IIpaxTryeckas pabora Ne3 [IpusHaKku mpoTeKaHUs
XUMHYECKHX peaKIii

Boruuciienus

— OTHOCUTEIBHON MOJIEKYJIIPHON MaccChl BEIIECTB;

— MacCCOBOW J0JI XUMUYECKOTO JIEMEHTa 10 (hopMyIIe
COCIUHEHUS.

[TpuMeHsITh ecTeCTBEHHO-HAY4YHBIE METO/IbI IO3HAHMUS (B TOM YHCIIE
HaOJII0/ICHUE, MO/ICIINPOBAaHUE, IKCIIEPUMEHT) 1 OCHOBHBIE OTIEpaIiN
MBICJIUTEIBHON JIESITENEHOCTH (CpaBHEHUE, KIacCH(UKAIINS) U1 U3YUCHHUS
BEIIECTB ¥ XMMHUUECKHUX PEAKIIUH C OTIOPOH Ha aJlTOPUTM HJIH CXEMY.

PackpbIBaTh CMBICT N3y4aeMbIX HOHITHI U 3aKOHOB ¥ IPUMEHSTB 3TH
TIOHSTHS IIPU ONMCAHUU CBOMCTB BELIECTB U UX MPEBpAILEHUN C ONIOpOil Ha
IUIaH U KJIFOYEBBIE CIIOBA.

Pa3miiath (GU3HUIECKHE M XUMUYECKHUE SIBICHUS, OOBACHATH UX CYIIIHOCTH C
TOYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO YIEHHS C OIIOPOIl Ha ONpEeNeHuUs 1
CXCMBI.

OnpenensaTs NPU3HAKU XUMUYECKUX PEaKIUH, YCIOBHUS UX MPOTEKAHUS.
OOBSICHATH CYIIHOCTD (PU3NUSCKUX U XUMHUYECKHUX SIBICHUH C TOUKU 3pEHHUS
ATOMHO-MOJICKYJIAPHOI'O YYCHUS C UCIIOJIb30BAHUEM BH3yaJ’IbHOI71 OIIOPHI.

KiaccudunupoBats xumudeckne peakuuu (1o YHUCITy U COCTaBy
pearupyromux 1 00pa3yoIuXcsl BEUIECTB) C ONIOPOH HA CXEMBI.

CocraBnsaTh (HOpMyIIBI OMHAPHBIX BEIIECTB MO BAJICHTHOCTU H ONIPEACIATh
BaJICHTHOCTH 110 ()OpPMYJIaM BEILECTB C OMOPOI Ha alNTOPUTM y4EOHBIX
NEWCTBUM.

PaccraBnsaTs k03¢ GHUIMEHTH B YPaBHEHHUSIX XUMHUUECKHX PEAKIUH C OTIOpOH
HA allTOPUTM YIeOHBIX JTCHCTBHA.

CrnenoBaTh IpaBHIaM MOJIB30BAHUS XMMUUECKOH ITOCYI0H U JJaOOpaTOpHBIM
000pyIOBaHUEM, a TAKXKE IPaBIJIaM OOpAaIeHUs C BEIIECTBAMHU B
COOTBETCTBUU C UHCTPYKIUAMU I1O BBITTOJTHECHUIO na60paTopH},1x XUMHUYCCKHUX
OTIBITOB TI0/1 KOHTPOJIEM TIeJjarora.

Vcnionp30BaTh NPH BHIMOJIHEHHH y4eOHBIX 3aJIJaHUH U B TIpoLiecce
UCCJIEJOBATEIBCKOM EATEIbHOCTH
HayYHO-TIOMYJISIPHYIO JINTEPATYPy XUMHUUECKOTO COJIEPKaHMsI, CIPaBOYHbIE
MaTepHuasl, pecypcsl MIHTepHeTa moj pyKOBOACTBOM Ie/larora.

BricTpanBath pa3BEpHYThIE NICHMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
nH}opManunio u3 yueOHUKA M CIPAaBOYHBIX MaT€pPHaIOB, TPAMOTHO
HCIOJb30BaTh U3YUEHHBIM NOHATHIHBIN anmnapar Kypca XUMHH



Tema 3. Bo3ayx. Kucaopoa.
ITousiTue 00 oxkcuaAaX

(5 9)
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Pazpnen 2. Baxueiiime npeacraBuTesin Heoprannyeckux Bemects (30 1)

Bo3nyx — cmech razoB. CocraB Bo3ayxa.

Kucnopon — sieMeHT 1 mpocToe Bele-

cTBO. O30H — *aoTponHas MOTUPHUKANH KACIOpoaa.™
Haxoxxaenue kucnopona B npupoje, Gusndeckue

1 XUMHIYECKUE CBOMCTBA (PEaKIMy OKHUCIICHUS, TOPCHHUE).
VYcnoBHs BOSHHKHOBEHUS M IpeKpalieHns roperus. [lonsatue
00 oKcHIax.

*CnocoObl MOTy4YeHUs KUCJIOpOoa B 1aD0paTopuu 1
npoMbiinuieHHOCTH. * [IpuMmenenue kucnoposaa. Kpyrosopor
KUCIIOPOAA B IIPUPOJIE.

*TernoBoit 3 PeKT XUMUIECKOH peakiuu, MOHITHE O
TEPMOXMMHYECKOM YpaBHEHHH, 9K30*- U SHJAOTEPMUUECKHX
peakuusx.

*TommmBo (He(Th, YTOIIb 1 METaH). 3arps3HEHUE BO3IyXa,
CIIOCOOBI €ro NPEIOTBPAIleHHUs. Y CHIICHHE TAPHHKOBOTO

3¢ exra, pa3pynieHre 030HOBOTO CIOS.*

JdeMoHCcTpauuun

Bzaumopeticteue gocopa, cepsl U xKeesa ¢ KHCIOPOAOM
(BO3MOXKHO HCIIOIB30BAHUE BHICOOIBITOB).

Omnpenenenue cojepKaHus KUCIOPOJA B BO3AYyXE.
OnBITH, IEMOHCTPUPYIOIINE YCIOBHUSI BOSHUKHOBEHUS U
MpeKpaleHus TOPEHNUs.

JlabopaTopHble U MpaKTHYecKUue padoThl
JlabopaTOpHBIi OIBIT:

O3HakoMJIeHHE ¢ 00pa3aMi OKCHIOB.
[Ipaktrueckas pabora:

Ne 4. TTomyueHue KUCIOPOAa, U3YICHNE €T0 CBOWCTB.

Boruuciienus
— MOJIEKYJIIPHOM MacChl KUCI0pOJa U 030Ha HA OCHOBAHHUH
aTOMHOM MacChl XUMHYECKOTO DJIEMEHTA

PackpbIBaTh CMBICI U3Y4aEeMbIX MOHATUNA U IPUMEHATH 3T IIOHATHUS IPU
ONMCAaHUU CBOMCTB BELIECTB U UX NPEBPAIIECHUI C UCIIOIb30BaHUEM
OTOPHBIX CJIOB U KJIUIIIE.

XapakTepu30BaTh (OIHCHIBATE)C ONOPOU HA NIAH, CXeMY, KPAMKYIO 3aNUC
COCTaB BO3yXa, GU3NIECKUE M XH-MHUUECKUE CBOIICTBA KUCIIOPOIa,
CIOCOOBI €T0 MOTyYeHHS, IPUMEHEHUE U 3HAUCHHE B IPUPOJIE U JKU3HU
YEJI0BEKA.

Cpasnusamo peaxyuu 2opeHus U MeOeHHO20 OKUCeHUs C TIPeIBaPUTEIbHBIM
00CYXIIeHUEM MapaMeTpOB CPaBHEHHSI.

CoOupats IpuOOPHI TS TOJIYUCHUS KHCI0PO/ia (BBITCCHEHUEM BOBI U
BO3/yXa).

Pacnio3sHaBaTh ONBITHBIM IYTEM KHCIOPOJ MO KOHTPOJIEM IeAarora.
Hcnonb30BaTh XUMHYECKYIO CUMBOJIMKY JJIsl COCTAaBICHUs (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pPEAaKLUUN ¢ yJacTHEM KHCIOpOa.
OOBACHATH CYITHOCTH SKOJIOTHYECKUX MPOOIIEeM, CBAI3aHHBIX C 3arpsi3HCHUEM

BO31yXa.

CrnenoBaThb npaBmiIaM 0e30MacHOM pabOTHI B TAOOpaTOPHH P UCTIOJIE30BAHIH
XUMHUYECKOH IMOCY Bl 1 000PYAOBAaHUS MO KOHTPOJIEM TIe/Iarora, a TaKkke
HpaBIIaM OOpaIIeHUs C TOPIOYNMHE BEIIECTBAMH B OBITY.

HJ’IaHI/IpOBaTL " OCYHIECTBJIATH HA MPAKTUKEC XUMHUYCCKUEC DKCIEPUMCHTEI,
MpOBOIUTH H36J’IIO}Z[CHI/I$[, JCJIaTh BBIBOJABI IO PE3YyJIbTaTaM SKCIICPUMEHTA
[0l PYKOBOJICTBOM II€/larora.

Y4acTBOBaTH B COBMECTHON paboTe B rpyIIIe.

Vcnonp30BaTh NpH BHIIOITHEHUH YUEOHBIX 3a/IlaHUI U B IIpoLiecce
HCCIIEI0BATENIbCKON AESITEIbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOT0 COIePKaHMsl, CIIPAaBOYHbIE MaTepualbl, pecypcsl IHTepHEeTa
II0J1 PYKOBOACTBOM I1€Aarora.

BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nH(OPMANHUIO U3 y4eOHHUKA U CIIPABOYHBIX MAaTEPHAIOB C ONIOPOH Ha IUIaH,
IrpaMOTHO HCHOJIB30BaTh U3y4YEHHbIN MOHATUIHBIH anmapar Kypca XUMUU



Tema 4. Bogopon.
IlonsiTHe 0 KHCJIOTAX
U COJISIX

(5 9)

Tema 5. KoJinuecTBeHHbIE
OTHOIIEHHUSA B XUMHH
(49)
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Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue B
npupoje, Gu3ndeckue U XUMUYeCKHe CBOIMCTBa (Ha mpUMepe
B3aUMO/ICHCTBUSI C HEMETAJUIAMU U OKCHJIAMU METaJUIOB),
pUMEHEHHE, *CII0CO0BI OTyIeHuUs. *

[oHsTHE O KHCIIOTAX U CONAX.

JdeMoHCcTpauuun

[omydenne, cobupanue u pacrio3HaBaHNUE BOAOPOA.
T'openue Bogopona.

Bzaumozeiicteue Bogopoaa ¢ okcumom meau(ll).

JlaGopaTopHble M IpaKTHYeCKHe PadOThI
JlabopaTopHBIii OIBIT:

B3anmozeiicTBre KHCIIOT C METaIIaMH.
[IpakTrueckas padora:

Ne 5. ITonmyueHnue BoJOpOa, U3YYEHUE ETO CBOMCTB.

Boruuciaenns
— MOJIEKYJISIPHON MacChl BEIIeCTBA HA OCHOBAHWU aTOMHOM
MAacChl XUMHYECKUX DIIEMEHTOB

KonmuecTtBo BemectBa. Monb. MosipHast Macca. 3aKoH
Asorazapo. Monsipabiii 00b€M razoB. Pacuérsl mo
XUMHUYECKUM YPABHCHUAM.

JdeMoHcTpanus
OO0pas1b! BeECTB KOIMIECTBOM | MOJIb.

Boruunciaenns

— 00BEMa, KOJMYECTBA BEIIECTBA ra3a 1o ero U3BECTHOMY
KOJIMYECTBY BEIISCTBA HIH 00BEMY;

— 00BEMOB T'a30B 10 YPaBHEHUIO PEAKIIMH HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHUH ra30B

PackpbIBaTh CMBICIT N3y4aeMBbIX MOHATHI U IPUMEHSTh 3TH MOHATHS TIPH
OITMCaHNH CBOIMCTB BELIECTB U MX IIPEBPAIICHHH.

XapakTepu3oBarh (ONUCHIBATH) (PU3NYECKUE U XMMUUECKHE CBOICTBA
BOJIOPOAA, CIIOCOOBI €r0 MOIYIEHH, TPIMEHEHHE C OIIOPOH Ha IIIaH,
KpaTKyIo 3aIHCh, CXEMY.

Cobupats pudop A MOIYYEHHS BOAOPO/Ia C UCIOIb30BaHUEM BU3YaJIBHON
OTIOPBI

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIMKY AJISI COCTABICHUS (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEaKIUil ¢ y9acTHEM BOJIOPOAA C
OIIOPOU Ha AJITOPUTM.

CienoBath npaBuiaM 0e30MacHOM paboTHI B JTaOOpaTOpHH pU
UCIIOJIb30BaHUU XMMUYECKOHN MOCY bl 1 000PYIOBAaHUS 0] KOHTPOJIEM
nejarora., a Tak)Ke IpaBuiaM OOpalleHus] ¢ TOPIOYUMH BEeLIECTBAMH B OBITY

HHaHI/IpOBaTI) 1 OCYHICCTBJIAATH HA IPAKTUKE XUMHUYCCKHUEC SKCIICPUMCHTHI,
IMpOBOAUTH Ha6J'IIO[[eHI/I$1, JCJIaTh BBIBOJBI IO pE3YyJIbTaTaM 3KCIIEPUMEHTA 110
PYKOBOJCTBOM Heaarora ¢ 00CykKIeHHEeM IIaHa paboThI, C UCIIONB30BaHUEM
KJIHIIE.

YuacTBOBaTh B COBMECTHOH paboTe B rpymIe.

[TnaHnpoBaTh M OCYIIECTBISITH HA MPAKTUKE XUMUYECKHE SKCIICPHUMEHTEHI,
TIPOBOJUTH HAOJIOICHNS, JIeNlaTh BBIBOBI MO PE3YJIbTATaM IKCIIEPHMEHTA.

Y4acTBOBaTH B COBMECTHON paboTe B rpymie

PaCKpLIBaTb CMBICJT U3y4a€MbIX MOHATUH U MPUMEHATH OTU NIOHATUA, a TAKKE
N3Yy4YCHHBIC 3aKOHBI 1 TECOPHUU JJId PCIICHUA pvaéTme 3aJa4 ¢ IOMOIIBIO
negarora.

BBIuKCiIaTh MOJISIPHYIO Maccy BELIECTB; KOJIMUECTBO BelllecTBa, 00bEM rasa,
Maccy BellecTBa C OTOpoil Ha oOpaserr, Ha GOPMYIIBL;

IIpoBOaUTH pacy€Thl 10 YPABHEHUSIM XUMUYECKUX PEAKLMI ¢ OIIOPOH Ha
o0paszel, anropuTM yuyeOHbIX AEHCTBUIL: KOJIMYecTBa, 00bEMa, MaccChl
BEIIIECTBA 110 U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce peareHTOB HiIH
MIPOJIyKTOB PEAKIHH.

BeicTpanBath pa3BEpHyThIE MMCEMEHHBIE M YCTHBIE OTBETHI C OIIOPOI Ha
nH}popMaIuIo 13 yueOHUKA U CIIPaBOYHBIX MaTEepHAIIOB, TPAaMOTHO
HCIIOJIb30BaTh M3YUCHHBIH NOHATHHHBIN aImapaT Kypca XHMHH C TIOMOIIIBI0
nezarora.



Tema 6. Boga. PacTBopbl.
ITonsiTHe 00 OCHOBAHMSAX

(59)
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Bona, ee cocrtas, crpoeHue, MoneKybsl. Dusnueckue
CBOMCTBA BOABL. *AHAJIN3 U CHHTE3 — METOJIbl H3Y4YCHHS
COCTaBa BOABL*

XHUMHUYECKHE CBOMCTBA BOIBI

(pa3nosxeHue, peakIMu ¢ HATPUEM, OKCHJIOM KaJIbIIHs,
okcuaoM cepsr |V .

CocraB ocHoBanuii. [loraTne 06 HHANKAaTOpAX.

*Boga kak pactBoputens.* PacTBopbl. *PacTBOpUMOCTD
BEIIECTB B BOJE.™

*HacepllieHHbIe 1 HEHACBIIIEHHBIE pacTBOPHL.* MaccoBas
JIOJISI BEIIECTBA B pacTBOPE.

*Ponpb pacTBOPOB B MPUPOAE U B KU3HH YEJIOBEKA.
KpyroBopot BojibI B ipupoe.* 3arps3HeHue NPUPOIHbIX
Boj. OXxpaHa M OUUCTKA IIPUPOTHBIX BOJI.

JdeMoHcTpauun

DJeKTPOIN3 BOJIBL;, CHHTE3 BOJIbI; B3AaUMO/ICHCTBHE BOMBI C
Metamamu (Na, Ca) (BO3MOYXKHO HCIOJIb30BaHNE
BUJIEOMATEPUAIIOB).

PacTBopeHue BEIIECTB C Pa3InvuHON PACTBOPUMOCTHIO.
UccnenoBanue pacTBOPOB KUCIOT U IIEJIOYEH C TOMOIIBIO
HHIUKATOPOB.

JlaGopaTopHble U MPAKTHYeCKUE PadOThI
IIpaxkTuueckas pabora:

Ne 6. ITpuroroBieHre pacTBOPOB C ONPEACIEHHON MacCOBOM

JIOJIeH pacTBOPEHHOTO BEIICCTBA.

Buruunciaenns

— C UCIIOJIb30BAHUEM IIOHATHA «MaCCOBas J0OJIA BCIICCTBA B

pacTBope»

PackpbsIBaTh CMBICT H3y4aeMbIX MOHATUH U IPUMEHATH 3TU MOHATHS IpU
OTMCaHUU CBOMCTB BELIECTB U UX MPEBPAILEHUI ¢ TOMOIIBIO MeAarora.

XapakTepu3oBaTh QU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBL, €€ POJIb KaK
pacTBOPUTEIS B IPUPOIHBIX MTPOLECCAX C OMOPOM Ha IUIAH U CXEMY.

CocTaBnsaTh ypaBHEHHS XUMUIECKIX PEAKIUII C yIaCTHEM BOJIBI C OTIOPOH Ha
CXEMY.

OOBACHATH CYITHOCTH SKOJIOTHUECKUX MPOOIIEeM, CBA3aHHBIX C 3arpsi3HEHUEM
TIPUPOTHBIX BOM, CIIOCOOB! OYHCTKH BOJBI OT PUMECEH, MEPHI IT0 OXpaHe
BOJ OT 3arpsA3HEHHs MOCIE MPEABAPUTENILHOIO CTPYKTYPUPOBAHUS
Marepuana.

IImanupoBaTh U OCYIIECTBIATH Ha MIPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOJUTH HAOIIOICHHS, JIENIaTh BbI-

BOJBI 110 PE3yJIbTaTaM dKCIIEPUMEHTA MO KOHTPOJIEM IIeJjarora, ¢
UCIIOIb30BaHKUEM KIIHIIIE.

CrenoBath npaBuiaM 0e30MacHOM pabOTHI B JTaOOpaTOprH pU
UCTIONIB30BaHIH XUMHIECKOH TIOCY/IBI M 000PYAOBAHNUS 10T KOHTPOJIEM
nejarora.

ITpoBOIUTH BEIUUCIIEHHSI C IPUMEHEHUEM MTOHATHUS «MAacCOBasi 10JIsl BEIECTBA
B PacTBOpeE» ¢ OIOPOit Ha (HOPMYJIBL.

Hcnonp30BaTh NpH BEIMOJHEHNN YI€OHBIX 3a/laHUH U B TIpoLiecce
HCCIIEIOBATENBCKOM 1eATEIEHOCTH HAYYHO-TIOMYJIIPHYIO JIUTEPATYpPY
XUMHMYECKOTO COJIePIKaHus, CIIPABOYHBIE MaTepHabl, pecypcsl MHTepHETa
HOJl PYKOBOJCTBOM II€Jlarora.

BricTpanBaTh pa3BEpHyYThIEC NUCEMEHHBIEC U YCTHBIE OTBETHI C OIIOPOil Ha
uH(DOpMaIUIO U3 yIeOHNKA U CIIPABOYHBIX MAaTepUaIOB, IPAMOTHO
UCIIOJIb30BaTh U3yUEHHBIN OHATUIHBIN annapaT Kypca XUMUU I10CIIE
MIPEeJBApUTENBLHOIO CTPYKTYpUPOBaHHS MaTepHaa



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHU4eCcKUX
coeqUHEHHH

(11 9)

28

Knaccudukaius HeOpraHn4eCKUx COCTUHCHUM.

Oxcuibl: cocTas, Kaccupukanus (OCHOBHbBIC, KHCIOTHEIC,
*aMmpoTepHbIe, HecoeoOpas3yIolre Ha MPUMEPe OKCHIIA
yraepona |l u oxcuna azota |1, HomenxmaTtypa. Iloxyaenne™
OKCHIOB (B3aHMMOJICHCTBHE C BOJIOH, KMCIIOTAMH, IIEJI0OYaMu).
OcHOBaHUS: cOCTaB, Kiaccupukanys (Ien0un u
HEpacTBOPUMBIE OCHOBAHWS), HOMEHKJIATypa.

KucnoTsl: cocTaB, knaccupuKarisi, HOMEHKIATypa,
(hm3nveckre M XMMHYIECKIE CBOMCTBA (B3aUMOJICHCTBIE C
OCHOBHBIMHU OKCHUJaMHU COJIAMU Ha IPUMEPE COJITHOH U
CEPHOM KHUCIIOT), *crocoObI moaydeHus. > Psij ak THBHOCTH
METaJUIOB.

Conu (cpenHue): HOMEHKIATypa, *crnocoObl MOTyYeHUs ™,
B3aUMOJICHCTBHE COJICH C METalJIaMU, KUCI0TaMH, IIeJI0OUaMU
" COJIsIMU.

I'eHeTHueckas cBsI3b MEXKITy KIIaCCAMU HEOPTaHUIECKUX
coenmHeHN. ['eHeTnaeckue psasl. [lorsaTHE 00 aM(OTEpHBIX
THIPOKCHIAX HA TIPUMEPE IMHKA U ATFOMHUHUS. X UMHYECKUE
CBOWCTBA - B3aUMOJICHCTBUE C KUCIOTAMH U MIEIIOYaMH.
PasnoxeHne pu HarpeBaHUU.

JdeMoHCcTpauuu

O06pa3ipl HEOPTaHUYECKUX BEIECTB Pa3InIHBIX KJIACCOB.
BzaumoneiicTBue pacTBopa CEpHOM KUCIOTHI C OKCHAOM
meau(l1).

Peaxuust Heltpanuzauuu.

BrITecHeHNE 0THOTO MeTaia IPYTUM U3 PACTBOPA COJIH.

JlaGopaTopHble M IpaKTHYECKHE PadOThI

JlaGopaTopHBIE OTIBITHI:

B3anMopnelicTBrE KUCIOT C METAJUIAMH.

[Tonmy4enue HEPaCTBOPUMBIX OCHOBaHHH.

B3anMmopnelicTBre HEPACTBOPUMBIX OCHOBAHUM C KUCJIOTaMH.
Pasnoxxenne ruapoxcunaa meau(ll) mpu HarpeBanuy.
IIpaxTraeckas padora:

No 7. Penienue 3kcriepuMeHTaIbHbIX 3a/1a4 110 TeEME
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEIMHEHUID.

Buruuciaenns
— [0 YPAaBHEHUSAM XUMUYECKUX PEAKLINA

OmnpeneneHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COSANHEHUI 1O MabJIoHYy.
CocTtaBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX
COEMHEHUI Ha OCHOBE OIIPEECIICHUS.

CocraBieHne GOopMyIJI OCHOBHBIX KIIaCCOB HEOPTAaHMUECKUX COSIMHEHUH 1
Ha3bIBAaHUE UX IO MEXAYHAPOAHON U TPUBUAIBHON HOMEHKIIATYpE C
WCTIONE30BaHUEM OTIPEIeICHHUS U TaOIHIIEI PACTBOPUMOCTH.
KnaccudummpoBanne u3y4aeMbIX BEIIECTB IO COCTABY U C8OUCMBAM C
OTIOPOif HA OIPEAETICHUS, CXEMBI B TaOJIHITy PACTBOPUMOCTH.

CocraBieHre TaOIAIBI TEHETHYSCKUX PAIOB U CXeMBI «[ eHeTndaecKas
B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI HOJ
PYKOBOJICTBOM II€Jjarora.

IIporuo3upoBaHue CBOHCTB BELIECTB HA OCHOBE OOIIHX XUMHUECKUX CBOWCTB
H3YyYEHHBIX KJIACCOB, IPYIII BEMIECTB, K KOTOPBIM OHU OTHOCATCS C
HCTIONB30BaHUEM cXeMbl «I eHeTHuecKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPTraHMYECKUX COSAMHEHHI» MO/ PyKOBOJCTBOM IIeJarora.
CocraBieHre MOJIEKYJISIPHBIX YPABHEHUH pEaKIMi, WILTIOCTPUPYIOIINX
XUMHYECKIE CBOWCTBA H3YICHHBIX KJIACCOB U CHOCOObL NOIYYeHUs] BEIECTB
M3Y4YEHHBIX KJIACCOB, IPYIII, a TAKXKE MOATBEPKAAIOIINX T€HETUUECKYIO
B3aHMOCBSI3b MEXITy HUMH, C OIIOPOH Ha BepOATBHYIO CXeMY B Ka4eCTBE
3pUTENILHOMN ONOPHI.

CocTaBieHne MONEKYJIIPHBIX YPaBHEHUI peakuii 1o cxemam ¢
MIpeIBapUTENHLHBIM 00CYXJICHHEM BEIOOPA PEarupyomnux BEemecTB.
Brruncienne mo ypaBHeHHAM XUMHYECKUX PEAKINi KOJIHMYECTBa, 00bEMa,
MAacCHI BeIeCTBa 0 KOJUYECTBY, 00bEMY, Macce peareHTOB WX IPOTyKTOB
PEaKIyy 1o aIrOpPUTMY.

[TmaHupoBaHME M OCYIIECTBICHHE HA MMPAKTHKE XMMUIECKOTO 3KCIIEPUMEHTa
1 HaOTIOICHUS TI0]] PYKOBOJICTBOM YUIHTEIS.

DopMyIMpOBaHUE BBIBOJIOB IO pe3ybTaTaM dKCIIEPUMEHTA C
HCIOJIb30BAHUEM OTIOPHBIX CJIOB.

DopMyIupoOBaHKE C IIOMOIIBIO ITEAArora U BEITOJHEHUE MPABIIT 0€30IIaCHOM
paboTHI B 1a00OpaTOPUU MPH UCIIOTH30BAHUU XUMHUYCCKON TTOCYIBI U
000pyI0BaHUs.

Vcnionp30BaHue MIpH BHITIOJIHEHUH yIeOHBIX 3a/JaHUH U B ITpoIecce
HCCIIEI0BATEIHCKON AEATEIIFHOCTH HAyYHO-TIOMYJIIPHOM JTUTEPATyPHI
XMMHYECKOTO COJIepKaHMs, CIIPaBOYHBIE MaTeprallbl, pecypcsl MHTepHeTa,
OCYIIECTBIJIEHHE BBIOOpA ITO/T PYKOBOACTBOM II€Aarora.

BricTpanBanue pa3BEpHYTHIX MUCHbMEHHBIX M YCTHBIX OTBETOB C OMOPOM Ha
HHPOPMALIUIO U3 YICOHHKA U CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHOE
KCIOJIb30BaHNE U3YUYEHHOTO MOHSATUITHOIO anmnapara Kypca XUMHUH €
HCIOJIb30BaHUEM IJIaHA, OMOPHBIX CJIOB, AJITOPUTMA.



Tema 8. Ilepuoguyeckuii
3akoH u Ilepuoauyeckas
CHCTEMA XUMHYECKHX
3JIEMEHTOB

J. . Menaee-eBa.
Crtpoenue atoma (7 1)

Tema 9. Xumuueckasi CBSI3b.
OKHCJIHTETBHO-
BOCCTAHOBHTEJbHBIE
peakuuu

(8 1)
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Paznen 3. Ilepuoauyeckuii 3akon u lepunoauyeckas cucrema xummuueckux 3aemenToB . U. MenaeseeBa.
Ctpoenne aToMoB. XuMHu4eckas cBsi3b. OKHCINTEIHHO-BOCCTAHOBUTEIbHBIE peakuu (15 1)

[TepBrie mOMBITKY KiIacCH)UKAINN XUMHICCKIX 3JICMEHTOB.
[onsTHE 0 TPyNIaxX CXOJHBIX HIEMEHTOB (IIETIOYHEIE U
MIETIOYHO3EMENTbHBIE METaJIIbI, TAIOTEeHBI, HHEPTHBIE Ta3bl).
*DneMeHTHI, KOTOpbIe 00pa3yIoT

aM(pOTepHBIC OKCHIBI M THIPOKCUABL. *

Ilepuonuueckuii 3axkoH u Ilepuoau-yeckas cucrema
xumnyeckux anemeHToB . . Menneneesa. [lepuonsl,
rpynmsl, noarpynnsl. GU3nYecKuil CMBICI OPSAKOBOIO
HOMeEpa IEeMEHTa, HOMEPOB MepUo/Ia U TPYIIIIHL.

Crpoenue aromoB. CocTaB aTOMHBIX sifiep. *M3orombr.*
OnexTpoHbl. CTpOCHHE NEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 XUMHUYIEeCKHX 31eMeHToB Ilepuoanueckoi
cuctemsl 1. . Mennaeneena.

XapaKkTepuCTHKa XUMIYECKOT'0 AJIEMEHTA 10 €T0 TOJI0KESHUIO
B [lepnoanueckoii cucreme 1. 1. Menneneesa.
*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JICMEHTOB MAITbIX
MIEPUOJIOB U TIIABHBIX MOATPYIII B 3aBUCUMOCTH OT aTOMHOTO
(mopsiaKoBOTO) HOMEpa.™

*3nauenue Ilepuoanueckoro 3akoHa u Ilepuoamueckoi
CHCTEMbI XMMHYECKHX DJIEMEHTOB ISl pa3BUTHUSI HAYKH U
npaktuku. J[. 1. MenneneeB — y4€Hblii, nenaror u
rpa)<IaHuH. ™

JdeMoHcTpauun

KopoTkorepronHas v JITUHHONIEPHOUAHAS (DOPMBI
[epuonnveckoit CHCTEMBI XUMHIECKHUX IIEMEHTOB

. Y. Menpeneesa.

O3HakoMIeHHe ¢ 00pa3iaMy METAJUIOB U HEMETAIIJIOB.

JlaGopaTopHble M IpaKTHYecKUe PadoThI
JlaGopaTopHBIii OMBIT:

B3aunmopnelicTBue rupokcua MHKA C pacTBOpaMH KUCIIOT U
IIenoyen

*DIEeKTPOOTPULATENILHOCTE* aTOMOB XUMUYECKUX
3JIEMEHTOB.

Xumudeckast CBsi3b (MOHHAs, KOBAJICHTHAs MOJSAPHAS U
KOBJICHTHAsI HETOJISIPHAST).

CreneHb OKHCIECHHUS.
OxucauTensHo-BoccTaHoBUTENbHBIE peakiuu (OBP).
IIpoueccel okucIeHus U BoccTaHOBICHUS. OKUCIUTENN 1
BOCCTAHOBHTEIIH.

JdemMoHcTpanuu

PackpbIBaTh CMBICI IEPUOAUUECKOIO 3aKOHA IIOJI pyKOBOJACTBOM Il€Jiarora.

[ToHnMaTh cylecTBOBaHUE NEPUOIUIECKON 3aBUCUMOCTH CBONCTB
XAUMHWYECKHX 3JIEMEHTOB (M3MEHEHHE PailyCOB aTOMOB U
3JIEKTPOOTPHUIATEIFHOCTH) ¥ X COSIMHEHUN OT TIOJI0KCHUS B
NEPUOJUYECKON CUCTEME U CTPOEHMSI aTOMa C UCII0JIb30BAHUEM CXEM U
grilehizing

YcTaHaBNIMBaTh CBS3b MEX/Y MOJIOKEHUEM DJIEMEHTA B IEPUOAMYECKOM
CHCTEME U CTPOCHUEM €ro aroma (COCTaB U 3apsi 1apa, 00IIee YHCII0
9JIEKTPOHOB U paclpeAesieHUe UX MO IEKTPOHHBIM CJIOSIM) 10 00pasILy.

[Iporuo3upoBarb xapakTep U3BMEHEHUsI CBOMCTB 3JIEMEHTOB U UX COEAMHEHU M
1o rpynmnam u nepuoaam llepuoaudeckoii CHCTEMBI C TOMOIIBIO Mearora.
XapakTepHu30BaTh XUMHUUECKHUE JIEMEHTHI MEPBBIX TPEX MEPUOJIOB, KalUs,
KaJbLius 10 ux nosioxenuto B Ilepunoanueckoit cucreme J1. . Menneneena.

CrnenoBath paBmiIaM 0€30IacHOM pabOTHI B TaOOPATOPUH IIPH
HCTIOJF30BaHUH XUMHYECKOH TOCYIBI 1 000pYIOBaHHUS IO KOHTPOJIEM
nejarora.

BricTpanBath pa3BEpHyThIE MMCEMEHHBIE U YCTHBIE OTBETHI C ONOPOIl Ha
UH(POPMAIUIO U3 YUeOHHKA U CIIPABOYHBIX MATEPHAJIOB, TPAMOTHO
UCII0JIb30BaTh U3YUYEHHBIN IOHATUIHBIN annapaTr Kypca XUMHHU [10CIIe
CTPYKTYpHUPOBAHUS MaTepHalia C UCIIOJIb30BaHUEM KITUIIIE.

Hcnonb30BaTh MpH BHITIOJHEHUH YI€OHBIX 3aJJaHUM TEKCTHI ydeOHMKa Mocie
CTPYKTYpUPOBAaHUS MaTepuala, cipaBouHbie Matepuaisl (Ilepuoamueckyro
cuctemy xumuueckux snemenToB 1. M. Menneneesa, Tabnuiry
PpacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEN B BOJE, JIEKTPOXUMHUUECKHI
PsA HanpsKEHUH METalIoB).

Vcnonp30BaTh MpH BEIIOJTHEHUH YYSOHBIX 3aIJaHUI U B IIPOIECCE
HCCIIEeI0BATENIbCKON AESITEIbHOCTH HAYUYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOI'0 COJIEpKaHusl, CIPaBOYHbIE MaTepHualibl, pecypchl MHTEepHeTa
10J1 PyKOBOACTBOM Ile/1arora

PackprIBaTh CMBICIT N3y4aeMbIX MOHATHH 110]] PYKOBOACTBOM II€/Iarora.

OmnpenensiTb BUJ XUMUYECKOH CBSI3H B COSTMHEHHUH C CIIOJIb30BAHUEM CXEM.

OmnpenensiTb CTENEHb OKUCICHUS! XUMUYECKOT0 3JIEMEHTa 110 (POpMYJIe €ro
COEJIHEHUs C UCIIOJIb30BaHUEM AJITOPUTMA.

OmnpenensiT SJIEMEHT (BELIECTBO) — OKUCIHUTENb U DJIEMEHT (BELIECTBO) —
BOCCTQHOBUTEIIb.

OOBSICHATH CYIIHOCTH MPOLIECCOB OKUCICHUS U BOCCTAHOBIICHHUSI.

CocTaBnsTh 3NMEKTPOHHBINA OanaHc ¢ y4ETOM YHCIIa OTJAHHBIX U IPHHATHIX
JJIEKTPOHOB.
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OKHCIINTENHHO-BOCCTAHOBHUTEIHHEIC pcaKknuu: ropeHuc,
PpCaKuun pa3jioKECHUsA, COCAUHCHUA

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

CocCTaBisITh YpaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHON PEAKIIMU O
AITOPUTMY Pa300pa OKUCITUTENEHO-BOCCTAHOBUTEIILHON PEAKITUH.
Vcnonb30BaTh MPH BHITIOTHEHUH YYCOHBIX 3aIJaHUI TCKCTHI YUeOHHKA MOCTIC

CTPYKTYPHUPOBaHUS MaTepHala, ClIpaBOYHbIE MaTePHAaJIb (IEPHOANICCKYIO
cucteMy XxuMudeckux 3ieMenToB J[. Y. Menneneesa, Tabmuiry
PacTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH B BOAE, IEKTPOXUMUUECKUI
P HaNpsDKEHUI MeTalioB).

Tembl,
PacKpbIBaOIIe JAHHbII
pa3ies NporpamMmmal,
¥ KOJIUYECTBO YaCOB,
0TBOJMMOE HA HX H3yUeHHe

OcHoBHoOe coep:kanue

OcHoBHBIE BUABI 1eATEJIbHOCTH
o0yuarommxcst

Pa3nen 1. BemecrBo U xumuyeckue peakuuu (17 q)

IloBTOpeHue u yriyoJenue
3HAHUH OCHOBHBIX pPa3/1e/ioB
Kypca 8 kiiacca

(59)

[Tepuoanueckuii 3axoH. [lepuoguueckas cucreMa XUMHYECKUX
anemenToB /. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB XUMHUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPUOJIOB, KATUsI, KATBIHS U UX

COEIMHEHUI B COOTBETCTBUH C MIOJIOKEHUEM DJIEMEHTOB B
MEePUOANYECKON CUCTEME U CTPOEHUEM UX aTOMOB.
Knaccudukarnus u HOMEHKIaTypa HEOPTraHUIECKUX BEIIECTB
(MexIyHa-poHas ¥ TpUBUANbHAsA). XUMHUYECKHUE CBOICTBA
BELIECTB, OTHOCALIUXCS K Pa3IMUHbIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHUH, NX TeHEeTUIECKasl CBsI3b HEOPTAHMYECKUX BEIIECTB.
CtpoeHue BelnecTBa: BUABI XUMUYECKOW CBS3H U THUIIBI
KPUCTALTUYECKHUX PEeMETOK. *3aBHCUMOCTH CBOWCTB BEIIECTB OT
UX CTpOEHUs. ™

JdeMoHCcTpanuun

1. Mojenun KpUCTaINIMYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB.

2. KopoTkorepruoaHas v JTUHHOIICPUOAHAST (DOPMBI
Ilepuonuueckoii CUCTEMBI XUMUYECKUX JIEMEHTOB

J. . Menpneneera

XapaxkTepu30BaTh XUMHYECKHE IEMEHTHI MIEPBBIX TPEX MEPHUOJIOB, KaIHs
U KaJIBIHS 10 X MoJIokeHHUIo B [lepruoanueckoii cucreme
. 1. Menpeneesa ¢ 0110poii Ha aIrOPUTM.

KnaccuguimpoBats 1 Ha3pIBaTh HEOPraHMUECKUE BEIIECTBA H3YUCHHBIX
KJIaCCOB C OTIOPOIf Ha CXeMY, TaOIHUILy pACTBOPHUMOCTH.

OnuceIBaTh 00IME XUMUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX KIACCOB,
MOJTBEPXKAATh CBOIICTBA NPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHUYECKHUX pPeaKIHil ¢ Omopoi Ha CXeMy.

OnpenensaTs BUI XUMUUYECKON CBSI3U M THII KPUCTATIINUECKOHN PeIETKH
BEIIIECTBA C OMOPOU Ha CXEMY.

[Tporao3mpoBaTe CBONHCTBA BEHIECTB B 3aBUCHMOCTH OT MX CTPOCHHS
ocJie MpeaBapuTeNIbHOTO pa3bopa.

BricTpanBath pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOil Ha
nHpOpMaNNIo U3 ydeOHNKA U CIIPaBOYHBIX MAaTepHAIIOB, TPAMOTHO
HCTIOJIb30BATh U3YYECHHBIM MOHATUMHBIN alrapaTt Kypca XUMHUH.

Hcnonb30BaTh NpH BHINOJHEHUH YYEOHbIX 3aJaHUi U B IIpoLiecce
HCCIIeI0BATEIbCKON AEATEIBHOCTY HAyUYHO-TIOMYJISIPHYIO IUTEPATYpPy
XUMHYECKOTO COAEPIKaHMsI, CIPAaBOYHBIE MAaTEPUAIIBbL, PECYPCHI
WuTepHeTa o pyKoBOJACTBOM Iearora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

Knaccn(bm(aupm XUMHYCCKUX peaKHI/Iﬁ 10 pa3jiIM4HbIM
IMpU3HaKaM (l'[O YHCIIYy U COCTaBy YHaCTBYIOIIMX B pCaKIIUU

PaCKpLIBaTb CMBICJI U3y1aCMbIX MOHATUH K MPUMCHATD 3TU NOHATUA TIPU
OIIMCAHUU CBOICTB BCHICCTB U UX npeBpameHMﬁ.
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XHMHMYECKHX peaKuui
(49)

BEILIECTB, *10 TETIOBOMY 3 deKTy, 10 N3MEHEHHIO CTEIeHEH
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 1O
y4YacTHUIO KaTanusaropa).*

*DK30- ¥ SHAOTCPMHUUECKUE PEAKIINN, TEPMOXUMHUIECKUE
ypaBHeHHUs. [ToHATHE O CKOPOCTH XMMHUYECKOH peakLuu.
[ToHsATHE O TOMOTEHHBIX ¥ T€TEPOTeHHBIX peaknusix. [lonsaTue 06
00paTUMBIX

¥ HEOOpaTUMBIX XUMHYECKUX peaknusix. [IoHATHe 0 XUMIIECKOM
paBHOBecHH. PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH
peaKLy 1 MOJI0KEHHE XUMHIECKOTO paBHOBECHS. ™
OKHCIHUTENTbHO-BOCCTAHOBHUTEIILHBIE PEAKIMHU (JICKTPOHHBIH
OanaHC OKHCINUTENbHO-BOCCTAHOBUTEIBHON peaKuy).

JdeMoHCcTpanuu

1. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEAKIIMU OT PA3ITHIHBIX
(hakTOpOB.

2. Bo3aelicTBue KaTalnu3aTopa Ha CKOPOCTb XUMUYECKON
peaKIuH.

3. [Ipumepbl HeOOPATUMBIX M OOPATHMBIX PEAKIIHIH.

4. CMerieHne paBHOBECHS XUMHYECKOH PEaKIiH.

Boruuciienus
— KOJIMY€eCTBa BEIIECTBA, 00bEMA U MACChl PEareHTOB WIIH
MIPOAYKTOB 110 YPaBHEHUSIM XUMHUYECKUX PEAKIIMI

KiaccudunupoBaTte XuMudeckne peakliy 0 pa3IndHbIM ITPU3HAKAM.

VYcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHYECKON peakIuy OT
pa3iuyuHBIX (PaKTOPOB MO PYKOBOJCTBOM YUHTEIIS.

[TporHo3upoBaTh BO3MOXKHOCTH IIPOTEKAHUS] XUMHUUECKHUX ITPEBPAIICHUN B
Pa3IMYHBIX YCIOBHUSX TIOCIE IPEABAPUTENHHON PaOOTEHI.

OnpenensTs OKUCTUTENs U BoccTaHOBUTENs B OBP.

CoCTaBIATh AIIEKTPOHHEIH OaaHC PeaKIHy.

[Tpon3BOAUTE BEIYUCICHHS TI0 XUMHUUECKIM YPAaBHEHHUSM IO allTOPUTMY.

BeicTpanBaTth pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOI Ha
uH(OpMaLUIO U3 y4eOHNKA U CIIPABOYHBIX MAaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3YUEHHBIN IOHATUIHBIN annapaTr Kypca XUMHU II0CJIe
HpeaABapUTEIHLHOI0 CTPYKTYPHUPOBAHUS MaTepHaa.

Hcrionb30BaTh NpH BHINOJHEHUH Y4EOHbIX 3aJJaHUil U B IIpOLiecce

HCCIIE0BATEIbCKON IESTENbHOCTH HAYYHO-TIONMYIISIPHYIO JINTEPATYPy
XMMHYECKOTO CO/IepKaHus, CIIpaBOYHbIE MaTepHalsl, pecypcsl IHTepHeTa
MOCJIe KOHCYJIBTALNH C IIEIarOTOM.

Tema 2.
DJIEKTPOJIUTHYECKAS
aucconuanusa. XuMH4YecKHue
peakuum B pacTBopax

(84)

Teopus dNEKTPOIUTHUECKON JTUCCOIMAIINU. DIEKTPOJIUTHI U
HEANIEKTPONIHUTHL. KaTHOHBI, aHHOHBL. *MeXaHu3M JUCCOIHAIHN
BEIIECTB C PAa3IMYHBIMA BUAAMHA XUMHUYeCcKOl cBsi3u. CTeTeHb
nmuccoranun.* CriibHBIE U cIa0ble SIeKTPOIUTHL.

Peakuuu noHHOTO 00MEHA, YCIOBUS UX IpoTeKaHus. VIoHHbIE
YpaBHCHHS PEaKIUH.

XUMUYECKHEe CBOMCTBA KUCIIOT, OCHOBAHUH U COJICH B CBETE
MIpeICTaBICHUN 00 NEKTPOIUTHIECKOH mucconmanyu. Cpena
pactBopa. [loHaTHE 0 rUApPOIN3E COJe.

KadecTBeHHBIC peakui Ha KATHOHBI

Y aHWOHBI : XJIOPHI-, OpPOMU, HO3UA-, CyIb(haT-, KapOOHAT-,
cuukaT-pocdar- aHMOHBI, THIPOKCH]I-HOHBI KATHOHBI
aMMOHVSI, MarHUS, KaJIBIHS, ATFOMUHHMS, Kejie3a 2+, 3+ , IIuHKa,
MPUCYTCTBYIOILIKE B BOJAHBIX PacTBOpax..

JemMoHcTpanuu

DNeKTpUYECKas IPOBOAMMOCTE PACTBOPOB BEIIIECTB; IBUKCHUE
MOHOB B AJIEKTPUYECKOM II0JIE.

OMBIThI, HIUTIOCTPUPYIOIIUE TPU3HAKH IIPOTEKAHUS PEAKIIUiA
HMOHHOTO OOMEHa.

OIBITHI TIO OTIPEAEIICHUIO CPEIBI B PACTBOpax CoJieH (XJopuia

PaCKprBaTb CMBICJT U3y4a€MbIX HOHHTHﬁ, a TaK¥K€ CMBICJI TEOpHUU
NIEKTPOIUTHYESCKOMN MCCOLMALIN C OOPON HA CXEMBL.

OOBACHATH IPHUIHMHBI JIIEKTPOIIPOBOJI-

HOCTH BOJHBIX PaCTBOPOB € MMOMOIIIBIO MIejarora.

CocTaBisiTh ypaBHEHHS TUCCONMANINY KHUCIIOT, EJI0YEH U COJICH, TTOJTHbIE
1 COKpAIEHHbIE HOHHBIC YPaBHEHUSI XUMHUECKHUX PEAKIMH HOHHOTO
obMeHa.

HHaHI/IpOBaTB " OCYHIECTBJIATH Ha MPAKTUKE XUMHUYECKUEC DKCIICPUMEHTEI,
IPOBOAWTH Ha6J'[IO}leHI/I$[, JCJIaTh BBIBOABI 11O PE3YyJIbTaTaM
9KCIIEPUMEHTA MOCIIE IPEBAPUTENLHON PabOThI.

CrnenoBath npaBmiIaM 06€30IacHON PabOTHI B JIAOOPATOPHUH MTPH
HCTIOJTb30BaHUH XUMHYECKOH MTOCYABI 1 000pyI0OBaHMUS IO KOHTPOJIEM
nefarora.

[Tpon3BOANTH BBIYHUCIICHHS TI0 XUMUYECKUM YPABHEHHUSIM.

BeicTpanBaTth pa3BépHYyThIE MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOI Ha
nH}opManunio U3 yyeOHUKA M CIIPAaBOYHBIX MaTepUalIOB, IPAMOTHO
UCIIOJIb30BaTh N3yYECHHBIN MOHATHHHBIN anmapaT Kypca XMMHUH HOCIIe
MIPEABAPUTEIHLHOTO CTPYKTYPUPOBAHUS MaTepHasa.

Hcrnons30BaTh NpH BHIIOJIHESHWH Y4eOHBIX 3aJaHUH U B IIpoLiecce
HCCIIeI0BATENBCKO AEATENFHOCTH HayYHO-TIOIYJLIPHYIO JIUTEpaTypy
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HaTpusi, kKapOoHaTa HaTpUs, XJIOpUAa LIMHKA).

JlabopaTopHble U IPaKTHYeCKHE

padoThI

JlabopaTOpHBIi OITBIT:

Ne8Peaxkinn noHHOTO 0OMEHA B PacTBOpax IEKTPOIUTOB!
cynpdarta memu(1l)

U méno4n, KapOoHaTa HaTPHUsI U COJITHOM KHCIIOTHI, PEAKIIUs
HEeWTpaIM3aluy MEX1y TUIPOKCHIOM KaJus ¥ COJISTHOW
KHCIIOTOM.

Ne9. KavecTBeHHBIE peaKIIMK HAa MOHBI B pacCTBOpE.

IIpakTrdeckas padora:
Ne 1. Pemenue sxcnepuMeHTaIbHBIX 3a/1a4 110 TEME.

Boruuciienns
— M0 YPaBHEHUSAM XUMHUYECKHUX PEaKLi

XUMHUYECKOI'0 COACpIKaHUA, CIIPABOYHBIC MaTCPpUAJIbl, PCCYPChI
I/IHTepHeTa IMOCJIC KOHCYJIbTAlUU C IEAaroroM.

Paznen 2. Hemerasibl U ux coequnenust (24 1)

Tema 3. O6mas
XapaKTepUCTHKA
XMMHYEeCKHX 3JIeMeHTOB
VIA-rpynnsi. I'ajorenst
(4 9)

OO1ast XxapaKTePUCTHKA TaJoreHoB. OCOOCHHOCTH CTPOCHUS
ATOMOB 3THX 3JICMEHTOB, XapaKTECPHBIC JJIs1 HUX CTCIICHU
okucnenus. Ctpoenue u GU3NIECKUE CBOHCTBA MPOCTHIX
BEIIIECTB — TaJIOTCHOB. X UMUYECKHE CBOICTBA Ha MIpUMEpe
xJtopa (B3auMOJIeHCTBHE C METaJUTaMHU, HEMETAJUIAMHU
(BOIOPOIOM U KUCTIOPOIOM), *111esiodaMu™). XiopoBo0po/I.
CousiHas KHCIIOTa, XUMUYECKHE CBOWCTBA, *TIoTydeHe™,
npuMeHeHne. KauecTBeHHBIE peakIiy Ha TalOTeHHT-HOHBL.
*[leficTBHE XJI0pa ¥ XJIOPOBOAOPOAA HA OPTaHU3M YeJI0BeKa. ™
Baxuelinme xmopuasl ¥ ©X HaX0XKJACHUE B IPUPOJIE.

JdeMoHCcTpanuun
Bueomareprabl: raJOTeHBI H MX COSTUHEHUSI.
OO0pa3ib! XJIOPUIOB.

JlaGopaTopHble M IpaKTHYECKHE PadOThI
JlaGopaTOpHBIi OIIBIT:

Pacno3naBanue XJI0pUA-UOHOB.

IIpakTraeckas padora:

Ne 2. TlomyueHne CONSHOM KUCIOTHI, H3y49EeHHE €€ CBONCTB.

Boruuciienus
110 YPaBHEHUSIM XUMUYECKUX PEAKIIH.

OOBACHATH 00IE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJUIOB U
UX COEAVHEHU B IIpeJiesIaX MaJIbIX IEPUOAOB U INIABHBIX NIOAIPYIII
Ilepuoandeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB C YY4ETOM CTPOCHMS UX
aTOMOB C UCIIOJIb30BaHUEM CXEMBIL.

XapakTepu3oBaTh PU3NIECKNE U XUMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB
raJloreHoB (Ha IIPUMepE XJIOpa) U CIOXKHBIX BEIIECTB (XJIOPOBOJOPO/A,
XJIOpHZA HATPHUS), CIOCOOBI MX MOTYYEHHS, IPUMEHEHHE 1 3HAUCHHE B
MIPUPOJIE U )KU3HU YEeJI0BEKA M10CIIE CTPYKTYPUPOBAHUS MaTepHana.

OmnpenensTb TalOreHUA-NOHBI B PACTBOPE C UCTIOIB30BAHUEM TAOIHIIBI
"XapakTepHble peaKkny Ha aHHOHBI .

I1naHupoBaTh U OCYIIECTBIATH HA PAKTUKE XMMUYECKUE DKCIIEPUMEHTHI,
MIPOBOANTH HAOMIOCHNS, A€TaTh BEIBOABI MO pe3yIbTaTaM dKCIEPHUMEHTa
TOCIIe MPEIBAPUTELHON pabOTHI.
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Tema 4. O6mast
XapaKTepHCTUKA
XHMHAYECKHUX 2JIEMEHTOB
VIA-rpynnsl. Cepa u eé
coequHenns (5 1)

Oo6mas xapaktepucTuka 3meMeHToB VIA-rpymnmbel. OcoOeHHOCTH
CTPOCHHS aTOMOB ITHUX JJIEMCHTOB, XapaKTEPHBIC TSI HUX
cteneHu okucieHus. CTpoeHue U PU3HYCCKIE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIA M CEPHI.

AnmotpornHble MOAUGUKAIIIN KHCIOPOAa U cephl. XUMHUUECKUE
CBOICTBa cepbl. B3aumoeicTBue ¢ HemeTaIaMu - BOAOPOJIOM U
KHCJIOPO/IOM, METaJIaMH, KOHIIEHTPUPOBAHHBIMH a30THOU U
cepHoii kucioramMu. CepoBOAOPO, CTpOCHHE, (PU3UIECKUE

OOBSICHATH 00IME 3aKOHOMEPHOCTH B M3MEHEHUH CBONCTB 3JIEMEHTOB
VIA-rpynnsl u ux coeAUHEHUH
C Y4€TOM CTPOEHUS UX aTOMOB C OIOPOH Ha cxeMy "M3MeHeHHe
pannycoB B moarpymmax".

Xapakrepu3oBaTh pr3HUecKie
U XMMHUYECKHE CBOMCTBA MPOCTOT0 BEIIECTBA CEPHI U €€ COCTUHEHUIT
(cepoBomopoa, OKCHIIOB CEPBI, CEPHOI KUCIOTHI, CYIH(ATOB), CIIOCOOB
nx

U XMMHYECKHE CBOHCTBA (KHCIIOTHBIC H BOCCTAHOBUTEIIBHEIE).
OKcHIBI Cephl KaK NPEeICTaBUTEIH KHCIOTHBIX OKcUIoB. CepHas
KUCIIOTa, (PM3MYECKHE U XUMUYECKUE CBOWCTBA (00IINe KaK
MPEICTaBUTENS KJIacca KUCIIOT M *crienupuueckue™),
npuMmeHenue. CepHUCTast KUCIIOTA.

*XUMHYECKUE PEeaKIHH, JIeKAIHE B OCHOBE IPOMBIIILIEHHOTO
croco0a MoJy4eHusl CepHOI KHCIOThI. ANnapartsl 1
MPOTEKAOIIE B HUX IPOLIECCHI (Ha MPUMeEpe MPOU3BOACTBA
CEPHOM KUCIIOTHI).*

CoJu cepHOit KUCIIOThI, KAYeCTBEHHAs PEaKLHs Ha CyIb(aT-HOH.
HaxoxxzaeHue cepbl U €€ coelMHeHHUi B Ipupoe. *XuMudeckoe
3arps3HEHHUE OKPYKAIOIIEH Cpelibl COSIMHEHUSIMH Cephl
(KHMCIIOTHBIC JOXKIH, 3arPSI3HEHUE BO3yXa U BOJOEMOB),
CIIO0COOBI €T0 NMPEIOTBPALICHUS. *

JdeMoHCcTpauuun

Komnexmmu (BugeoMaTepHuaisl): cepa U €€ COeTUHEHUS.
OO6yrauBaHue caxapa Ioj AeHCTBHEM KOHIIEHTPHUPOBAHHOM
CEpHOI1 KUCIIOTHI.

JlaGopaTopHble M IpaKTHYECKHE Pa0OThI

JlaGopaTopHBIE ONBITHIL:

OO6HapyxeHue cynb(haT-HOHOB.

B3anmopeticTBue pa30aBiIeHHONW CEpHON KHUCIOTHI C IIMHKOM.
Beruncienus

10 YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ

TIOTy4eHHs, TPUMCHEHHE 1 3HAUYEHHE B IPUPO/IE U )KU3HH YETOBEKA C
OTIOPOI Ha CXEMY | IUIaH.

OmnpenensiTe HaJIM4YKE CyNb(HaT-HOHOB B PacTBOpE.

OOBICHATH CYIIHOCTB OKOJIOTHYECKUX HpO6HeM, CBsA3aHHBIX C
nepepaboTKON COeTUHEHHM CephI MOCIe CTPYKTYPUPOBaHUS MaTepuaa.

HJ'IaHHpOBaTI) 1 OCYHICCTBJIAITh HA IPAKTUKE XUMHUYCCKHUEC SKCIICPUMCHTHI,
MIPOBOJAUTH Ha6J'IIO[[eHI/ISI, JCJIaTh BBIBOJbI 110 pE3YyJIbTaTaM 3KCIIEPUMEHTA.

CienoBath npaBuiaM 0e30MacHOM paboTHI B JTaOOpaTOpuK NpU
HCTIONB30BAHMH XUMHIECKON TOCYIBI M 000PYAOBAHUS O]
PYKOBOJCTBOM II€/1arora.

[Tpon3BOAUTE BEIYHCIICHHS TI0 XUMHUUECKIM YPAaBHEHHUSIM IO aJITOPUTMY.

Hcnionb30BaTh NpH BEIMOTHEHNH YIEOHBIX 3aJaHNH TEKCTHI y4eOHNKa,
crnpaBouHble MaTepraisl ([leproaudeckyro cucTeMy XUMHUECKHX
anemeHToB /l. 1. Menzaeneesa, TabnuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHUH U COJIEH B BOJE, NIEKTPOXUMUYECKUH Pl HANIPSKEHUI
METAIJIOB).

Vcnions30BaTh MY BHIMOJIHEHNH y4eOHBIX 3aIaHUI U B IIpoIiecce
UCCIIENIOBATEIbCKON IESTEIbHOCTH HaAyYHO-TIONYJIIPHYIO IUTEPaTypy
XMMHUYECKOTO COJIep KaHHs, CIIpaBOYHbIE MaTepualisl, pecypcsl HTepHeTa
I0CJI€ KOHCYJIBTAllUH C NI€Aarorom
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Tema 5. O6mas
XapaKTepHCTHKA
XHMHMYECKHX 3J1eMeHTOB VA-
rpynmnsl. A3ot, pochop u ux
coeIMHEHHUsI

(79)

OO1mas xapakTepucTHKa 37eMeHToB VA-rpynnbsl. OcoOeHHOCTH
CTPOEHHMS aTOMOB ITHX JIEMEHTOB, XapaKTePHbIE JJIsI HUX
CTEIICHN OKUCIICHUS.

A30T, pactpocTpaHeHHE B IPUPOJE, HGU3NISCKHE M XUMHICCKIES
cBoiictBa. KpyroBopot a3ora B npupoze.

AmMuax, ero Gpuznueckre 1 XMMHYECKHE CBOWCTBA, TOTyICHUE U
npuMmeHeHne. Cony aMMOHUS, X QU3HIECKUE U XUMHIECKUE
CBOICTBa, NpuMeHeHNne. KauecTBeHHAsl peakLusl Ha HOHbI
aMMOHUSL.

A30THas KUCIoTa, e€ GU3MYECKUe U XUMHYECKUE CBOWCTBA
(oOmrpe kak mpeaCcTaBUTENS Kiacca KHCIOT U
*cnenupuyeckue™). *A3oTicTas KucnoTa. Mcnonbp3oBanue
HHUTPATOB M COJIEH aMMOHHMS B KAYECTBE MUHEPAIBbHBIX
ynoopenuid.*

XHUMHAYECKOE 3aTPsAZHEHUE OKPY>KAIOLIEH Cpelibl COEAUHEHUIMU
a3oTa (KUCIIOTHBIE T0KAH, 3arPsI3HEHNE BO3/LyXa, IIOUBBI
BOZOEMOB).

®dochop, *amnorpornHsie Moaudukanuu Gocdopa*, pusmaeckue
Y XMMHYECKHE CBOICTBA.

Oxcua ¢pochopa(V) u pocdopras kuciora, pusmdecKue u
XHUMHWYECKHE CBOWCTBA, *orydeHue.* *KadyecTBeHHAs peakius
Ha (ocdar-uoHbL.*

*Ucnonp3oBanue GochaToB B KAUSCTBE MUHEPATBHBIX
ynoOpeHnid.* 3arps3HeHre MPUPOAHBIX BOJOEMOB (ocdaramu.

JdeMoHcTpauuun

Komnexmun: hocdop u ux coeTnHCHHUS.

B3auMmonelicTBHE KOHIIECHTPUPOBAHHOM a30THOM KHCIIOTHI C
MEbIO.

JlaGopaTopHble M IpaKTHYecKUe PadoThI
JlaGopaTopHbIe OTBITHI:

1. B3anmoeiicTBre Coieii aMMOHHUS C IIETOYBIO.

2. O3HakoMJyIeHHE ¢ 00pa3maMu a30THBIX U POCHOPHBIX
yA0OpeHuH.

IIpakTraeckas padora:

Ne 10. ITonyuenue ammHuaka, U3y4eHHE €ro CBOUCTB.

Buruuciaenns
10 YPaBHEHHSIM XUMUUECKHUX PEaKLIMii

OOBSICHATH 00IMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOIMCTB 3JIEMEHTOB
VA-rpynnsl 1 uX COeAMHEHUH ¢ Y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh QU3NYECKUE U XMMUYECKHE CBOMCTBA ITPOCTHIX BEILECTB
a3zora u pocdopa n uX coeNMHEHNH (aMMHUaKa, COJICH aMMOHUS, a30THOM
KHCJIOTHI, HUTPATOB, okcruaa hocdopa(V) u pochopHOit KUCTIOTHL,
(docdaroB), crtocoObI UX MOTyYCHHUS, IPUMEHEHIE U 3HAUCHIE B
MIPUPOJIE 1 KU3HH YEIOBEKA C HCTIOJIB30BAHIEM CXECMBI.

OmnpenensTe HOHBI aMMOHUS U (pocdaT-HOHBI B pacTBOPE C
HCTIONB30BaHMEM Ta0IHIB! "' XapaKTepHbIe pEaKIny Ha KaTHOHBI 1
AQHHOHBI".

OOBICHATH CYIIHOCTB OKOJIOTHYECKUX HpOGJ’IeM, CBsA3aHHBIX C
HAXO0KJICHHUEM COeMHCHMI a30Ta u hocdopa B OKpyxkarolei cpere.

HHaHI/IpOBaTL 1 OCYHICCTBJIATDH Ha MPAKTUKEC XUMHUYCCKUEC DKCIIEPUMCHTEI,
IpOBOAUTH Ha6J'IIOZ[eHI/I§I, JCJIaTh BBIBOAKI IO pE3YyJIbTaTaM
JKCIEepU-MEHTA.

CrenoBath npaBuiaM 0e30MacHON pabOTHI B TaOOpaTOpHH IpH
HCTIONIb30BaHMH XUMHIECKOH TIOCY/IBI M 000pyAOBaHUS.

[Tpon3BOUTE BEIYHCIICHHS IO XUMHUYECKHM YPABHEHHUSIM.

Hcnionb30BaTh NpH BEIMOTHEHNH YIEOHBIX 3aJaHNH TEKCTHI y4eOHNKa,
CIIPaBOYHbIE MaTepHaIIBI (TIEPUOIMIECKYIO CHCTEMY XUMHUECKUX
anemeHToB Jl. 1. Menzaeneesa, TabnuIily pacTBOPUMOCTH KHCIIOT,
OCHOBaHUU U COJIEH B BOJE, MIEKTPOXUMUUECKUH PsiJ] HANIPSKEHUM
METAIJIOB).

Hcnionb30BaTh NpH BHINOJHEHUH Y4EOHBIX 3aJJaHUil U B IIpOLIecce

MCCIIE0BATEIbCKON ACSTEIBHOCTH HAYyIHO-TIONYJISIPHYIO JINTEPATypy
XMMHYECKOTO CO/IepKaHMs, CIIpaBOYHbIE MaTepHallbl, pecypchl IHTepHeTa
Hocjae KOHCYJIBTAlUY C IeJarorom

Tema 6. O0mas xapakrTepuc-
THKA XUMHYECKUX
3j1eMeHTOB IVA-rpynnsi.
Yraepoa u kpeMHHi U UX
coeHEeHHUs

Yraepon, amutoTpornHble Moaudukanuu rpadur, anMas.
BzanmoeiicTBre ¢ MeTajaaaMu, HEMETalaMH,
KOHILICHTPUPOBAHHBIMHU a30THOM M CEPHOM KHCIIOTaMU,
pacmpocTpaHeHne B IpHpoJIe, pr3ndecKre 1 XUMIIECKUE
cBoiicTBa. Ancopoiusi. KpyroBopot yrieposaa B mpupoe.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B I3MEHCHHH CBOWCTB 3JICMEHTOB
IVA-rpynmsl u ux coequHeHn ¢ y4€TOM CTPOEHUS UX aTOMOB.

Xapaktepu30BaTh (pU3HUECKIEC U XUMHUYECKHE CBOIICTBA IPOCTHIX BEIIECTB
yriaepoJa U KpeMHUS B UX COCTMHEHUH (OKCHIOB yTiIepoa, yrodbHOM
KHCJIOTHI, KapOOHATOB, OKCHIa KPEMHHUSI, KDEMHHUEBOU KHCIIOTEHI,
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(81)

Oxcuppl yrieposa, ux Gu3ndeckue 1 XMMHIeCKHe CBOHCTBA, UX
JICWCTBHE Ha )KUBBIE OPraHU3MBI, IIOJIyYeHUE U TIPUMEHEHHE.
*DJKoJIOTHYECKHE TTPOOIIEMBI, CBSI3aHHbIE C OKCHIIOM
yraepona(IV); rumoresa rmo0abHOTO NOTETICHHS KIIMMATa;
MapHUKOBBIH 3 dexT.™

YronbHAs KHCIOTA U €€ COH, UX (PU3NUECKUE M XUMUUECKHE
CBOICTBA, MOTy4eHHUE U NpuMeHeHne. KauecTBeHHas peakuns Ha
KapOOHAT-MOHBI.

*TlepBoHauaNbHBIE IOHATHS 00 OPTaHWYECKUX BEUIECTBAX KaK O
COEIMHEHUSIX Yriieposa: 0COOEHHOCTH COCTaBa U CTPOCHHSI.
[ToHsTHE 0 OHONIOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OCIKaX,
yriaesoaax. MarepuaabHOE €TUHCTBO OPIraHUYECKUX U
HEOPTaHWYECKUX COSAMHEHUN. ™

*KpemHuid, ero ¢puznyeckue 1 XMMUYECKHe CBOICTBa (Ha
IpUMepe B3aUMOJICHCTBUS ¢ METaJUIaMH U HeMeTaJllIaMN),
MOTy4CHHE U TIPIMEHEHHUE B 3JICKTPOHUKE. ™

*CoenuHeHHs KpeMHHMS B ipupoae. O0mmue npeacTaBieHus 00
okcune kpeMHIsI(IV) 1 kpemHIEBO#t kucnoTe. CHIMKATEL, UX
UCIIOJIb30BaHKE B OBITY, MEIUIIMHE, IPOMBIIIIIEHHOCTH.
Baxweiine ctponTenbHble MaTepHaAIIbl: KEpaMHKa, CTEKIIO,
1eMeHT, 0eToH, jxene306eToH. [Ipobnemsr 6e30macHOro
HCTIOJIB30BaHUS CTPOUTENBHBIX MaTEPHUAIOB B IIOBCEHEBHON
JKU3HU.*

JdeMoHCcTpanuun

Monenn KpUCTAIDTHYECKIX PEMIETOK ainMasa, Tpadura,
MOJICKYIIBI (yJUIEpeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM.
IIpotuBoras.

BuneomaTepuansl: CUIMKaTHAsS NPOMBIIIICHHOCTb.

Mojenu MONeKy1 OpraHu4ecKUX BELIECTB.

JlaGopaTopHble M IpaKTHYecKUe PadoThI

JlaGopaTopHbIii OIBIT:

KauectBeHnHas peakiusi Ha KapOOHAT-HOH.

IIpaxTryeckue pabOTHI:

Ne 11. TlonyyeHne yriaekucsaoro raza U M3y4eHue ero CBOMCTB.
KavecTBeHHas peakiiys Ha KapOOHAT-HOH.

No 12. Penienue skcriepuMeHTaNbHBIX 3314 110 TEME
«Hemeraiby.

Boruuciaenus
10 YPaBHEHHSIM XUMUYECKUX PEAKIIHA, €CITM OJWH U3 PEarcHTOB
JlaH B BUJIE BOJIHOTO PacTBOpPA C U3BECTHON MacCOBOM J0JIEH.

CHITUKATOB), CIIOCOOBI UX MOJYYCHUS, MPUMCHCHIEC U 3HAUCHHUC B
MIPUPO/IC U J)KU3HU YCIOBEKA.

OnpenensaTe KapOOHAT- U CHITUKAT-
HOHEI B PacTBOpE.

OOBACHATH CYITHOCTH SKOJIOTHUECKUX MPOOIIeM, CBI3aHHBIX C
HaXO0KJCHHEM YTIICKHCIIOTO Ta3a B OKpY’Karomei cpere.

WnmocTpupoBaTh B3aNMOCBA3b HEOPTaHUIECKUX COCTMHEHUH yTiepoa u
OpPTraHUYECKUX BEIICCTB IO/ PYKOBOICTBOM YUUTEIIS.

[lraHMpOBaTh M OCYIIECTBIATE HA MPAKTUKE XUMUUECKIE IKCIICPUMEHTEI,
MIPOBONTH HAOIOICHUS, J€aTh BEIBOBI MO Pe3yIbTaTaM SKCIICPUMEHTA
OCJIe MPEIBAPUTEILHON PabOTHI.

CrnenoBath npaBuiaM 6e301acHOM paboThI B 1aOOPaTOPUH MPH
HCIIOIb30BaHUH XUMHUYCCKOHN MOCYIBI 1 000PYI0BaHUS.

Vcrionb30BaTh MPH BHITIOTHEHUH YUCOHBIX 3aJaHUI TCKCTHI YUeOHHKA,
crpaBouHbic Matepuabl ([lepuoguuecKkyro CHCTEMY XUMHICCKIX
anemenToB /. 1. MeHzneneeBa, TabnuIry pacTBOPUMOCTH KHCIIOT,
OCHOBaHUH U COJIEH B BOJE, NEKTPOXUMUUECKUH S HATIPSKEHUI
METAJUIOB) ITOCTIC KOHCYJIBTAIIUH C TIeJarOTOM.

Hcnonp30BaTh MpH BEITIOTHEHNH YYeOHBIX 3aIaHUI U B TPOIEcCe
HCCIIeOBATEIBCKON ACATEIFHOCTH HAyIHO-TIOMYIISIPHYIO JIUTEPATyPy
XUMHYECKOTO COICPIKaHHsI, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
HHTepHeTa nociie KOHCYIbTAIMU C TIEIarOTOM.
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Pa3ngen 3. Meramisl u ux coeqnnenns (20 1)

Tema 7. O01ue cBoiicTBa
METAJLI0B
(49)

OO01ast XapaKTePUCTHKA XUMUYECKUX FIEMEHTOB — METAJIJIOB
Ha OCHOBaHUM MX N0J0KeHus B [lepuoanueckoil cucreme
XUMUYECKHX 31eMeHToB []. 1. MenaeneeBa u CTpoeHHs aTOMOB.
Crpoenne MetaioB. MeTammindeckas CBsI3b U METaJUTHIeCcKast
KpHUCTAUIMYECKas pemeéTKa. DIEKTPOXUMHUCCKIHA PSIT
HanpspKEHUN MeTaioB. OU3MUYeCKUe U XUMUUYECKHE CBOICTBA
MeTauioB. *O0mue crocoOs! morydeHus MeTayuioB. [lonsarue o
KOPPO3HHU METAJJIOB M OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO3UHU.
CruiaBsl (CTajb, 4yryH, AIOPaJIOMUHHUN, OpPOH3a), UX
NPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH. *

JdeMoHCcTpanuu

O3HakoMIIeHHE ¢ 00pa3naMi METAIIOB M CIIJIABOB, MX
(pU3MUECKUMH CBOHCTBAMH.

Mozenu KpUCTaIIMIECKUX PEIIETOK METaJlIOB.
Buneomatepuansl: KOppO3Hs METAILIOB.

JlaGopaTopHble U MPaKTHYeCKUE PadOThI
JlabopaTOpHBIE OTIBITHI:

O3HakoMieHne ¢ 00pa3iaMy CIJIaBOB METAIIIOB.
3aBHCHUMOCTH CKOPOCTH PEaKIMH MeTallla C KUCIOTOH OT
MPUPOABI METAIIIA.

Boruunciaenns
— IO YpaBHEHMSIM XUMHUUYECKUX PEaKIni, eCIIA OJUH U3
pEearcHTOB COACPKUT MIPUMECH

PackpbIBaTh CMBICT N3y4aeMBbIX MOHATHI U IPUMEHSTh 3TH MOHATHS TIPH
ONMCAaHUHU CBOMCTB BELECTB U UX IPEBPAILICHUN.

OOBACHATH 00IIHe 3aKOHOMEPHOCTH B N3MEHEHHUH CBOWUCTB 3JIEMEHTOB-
METaJVIOB ¥ UX COEAUHEHHUM € YUETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh CTPOCHHUE METAIIIOB, 00mye (PU3NIECKHE U XUMUUECKHE
CBOICTBa METAJIOB.

XapakTepHu3oBaTh 00IIHe CTIOCOOBI TOTYICHUS METAIIOB TIOCIIEe
CTPYKTYPHPOBaHUS MaTepHaa.

CrnenoBath npaBuiaM 6e301acHOM paboThI B 1aOOPaTOPUH MIPH
HCIIOJIb30BaHMH XUMHYECKOH TIOCY/IbI U 000pYAOBaHUSI.

HpOI/ISBO,Z[I/ITI) BBIYUCJICHUA 10O XUMHWYCCKUM YPAaBHCHUSAM.

Hcnonb30BaTh NpH BHIMOTHEHUH YYEOHBIX 3aJaHUIl TEKCThI y4eOHUKa,
cnpaBouHble MaTepuansl (Ilepuoguueckyro cucTeMy XUMHIECKUX
anemenToB [I. . MenzaeneeBa, TaOIuIly pacTBOPUMOCTH KUCIIOT,
OCHOBaHUH U COJIEH B BOJE, NEKTPOXUMUUECKUH S HATIPSKEHUI
METaJIOB).

Hcnonb30BaTh NpH BHITIOTHEHUH yIeOHbIX 3aJaHNH 1 B ITpoliecce
HCCIIEI0BATEIbCKON AEATEIBHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUUYECKOTO COJIepIKaHHMsl, CIPaBOYHbIE MaTepHaJIbl, PECYPCHI
HHrepHeTa nocie npeasapuTeIbHON KOHCYIbTALMU € IEAATOTOM
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Tema 8. Ba:kneimue
METAJLJIBI H HX COeIMHEHUS
(16 v)

[lenounsie Metamisbl. [lonoxkenue B [lepuoauueckoit cucteme
xuMuueckux 3nemeHToB . 1. MenneneeBa, cTpoeHUE aTOMOB.
Haxoxnenue B npupoe.

Om3nyecKkie 1 XUMHUYECKHE CBOICTBA (HA IpUMeEpe HATPUS U
Kaus). OKCHIBI ¥ THAPOKCHABI HaTpus U Kamus. [IpumeHenne
[IECJIOYHBIX METAJIOB M UX COCITUHCHUM.

[[lenoyHO3€eMENBHBIE METAJIBI MATHUI U KaJIbLIUM, CTPOCHUE
atoMoB. [Tonoxxenue B Ilepuoanueckoil cucteMe XUMHUECKUX
anemeHnToB Jl. . MenneneeBa. Haxoxaenue B mpupoze.
dusznyeckue ¥ XUMHYECKUE CBOMCTBA. BaxkHelme coeTuHEeHUs
KanpIus (OKCU, THAPOKCUI, conn). *JKECTKOCTH BOJBI U
crocoO0slI e€ ycTpaHeHus. ™

Amomunuid. [Tonoxenue B [lepuonnyeckoii cucteme
xuMuueckux 3iemeHToB 1. 1. MenaeneeBa, ctpoeHue atoma.

Haxoxnenue B npupone. Pusnueckue 1 XUMUYECKUE CBOMCTBA.
Am@oTepHBIe CBOMCTBA OKCHIAa ¥ THIPOKCHA.

XKeneso: cocTas, cBolicTBa U noiydyenue. [lonoxxenue B
Ilepuonuueckoii cucTeMe XUMUYECKUX HJIEMEHTOB
. Y. MenpeneeBa, ctpoeHue aroma. HaxoxaeHue B npupoJie.

duznyeckue U XuMuueckue cBomcTBa. OKCHAbL, TUAPOKCUABI U
comu xene3a(Il)

n xeneza(Ill).

JdeMoHCcTpauuu

BzaumoneiicTBue HaTpust ¢ BOJIOM.

OxpaiBaHye TIIAMCHA HOHAMY HATPHUS U KaJHs.
OxpamrBaHye TIIAMEHA HOHAMH KaJbIIUs.
BzaumoneiicTBre OKcHIa KaJabIUs ¢ BOJIOM.
Buneomarepuansl: TopeHHe xKele3a B KUCIOPOE U XJIOpeE.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI
JlaGopaTopHbIe OTBITHI:

O3zHakoMIIeHHE C 00pa3IaMy ATFOMUHIS 1 €TO CIUIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH A ATFOMHHHMS.
KadecTBeHHbIE peaki[iK Ha HOHBI JKeJle3a.
IIpaxTryeckue pabOTHI:

Ne 13. PerreHne 2KCIepUMEHTANIBHBIX 337124 0 TEME
«MeTamib.

Boruuciaenus
110 YPaBHEHHSIM XUMUIECKUX PEAKITHH.

OOBSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB B IPYIIAax U UX COEAUHEHHH C Y4ETOM CTPOCHUS X aTOMOB.
XapakTepr30BaTh (GU3HMIECKHE U XMMHUYECKUE CBOMCTBA IMPOCTHIX BEIIECTB
METaJUIOB M UX COCTUHEHHUH (OKCHIOB, THAPOKCHIOB, COJICH) C OMOpoii Ha

CXeMy, CHOCOOBI HX TOy4YEHHsI, IPIMEHEHNE U 3HAUCHUE B IPUPOJIC U
KHU3HH YEIIOBEKA.

Pacrio3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIINH HOHBI METAIIIOB
(Maravst, KaIbIys, aJJFOMUHMS, IIMHKA, JKenre3a (2-+), xkenesa (3+), meau
(2+) ¢ uconp30BaHUEM TAOIHIE! " XapaKTepHbIC peaKNy Ha KAaTHOHBI'".

IInanupoBaTh M OCYLIECTBIIATH Ha MIPAKTHUKE XUMHUYECKHE SKCIIEPHUMEHTHI,
MIPOBOJUTH HAOJIOICHUS], JIeNIaTh BBIBOJBI [0 PE3YJIbTaTaM IKCIIEPHUMEHTA.

CienoBathb npaBuiiaM 0e30MacHOi paboTHI B J1aOOpaTOpHH MpH
HCTIOJIb30BaHUN XUMHYECKOM MOCY/bI K 000pYyA0BaHMUSI.

IIpon3BOIUTH BEIUUCIIEHUS 110 XUMUYECKUM yPaBHEHHUSM.

BricTpanBaTh pa3BEPHyYThIC IUCbMEHHBIC U YCTHBIE OTBETHI C OLIOPOH Ha
nH(popManuio U3 yueOHUKA M CIIPAaBOYHBIX MaTEpHUaIOB, TPAMOTHO
HCTIONB30BATh N3YyUCHHBIN TOHATHHHBIN anmapaT Kypca XHMHH.

Hcrionp30BaTh Mpy BHINOJIHEHNH y4eOHBIX 3a/laHUI U B IpoIiecce
HCCIIEI0BATEIbCKON AEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHYECKOTO COJIEp)KaHMsI, CIPABOYHBIE MATEPHAIIbI, PECYPCHI
WHuTepHeTa nocie npeaBapuUTeabHO KOHCYIBTAIUH C TIEJarorom
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Paznen 4. Xumus u oxkpy:karounias cpena (3 1)

Tema 9. BemmectBa n
MaTepHasbl B KU3HHI
Yej10BeKa

(39)

*HoBble MaTepHaibl 1 TEXHOJIOTHHU. BemecTBa u MaTtepuarsl B
[IOBCEITHEBHOM JKU3HU YEJIOBEKA. XUMUS U 310poBbe. be3onacHoe
HCTIONIb30BaHHE BELIECTB U XUMHUIECCKUX PEaKINil B OBITY.
[IprponHbIE HCTOYHUKH YTIIEBOAOPOIOB (Yroib, IPHPOIHBIN Ta3,
HE(Tb), MPOAYKTH UX MEPepadOTKU, HX POJIb B OBITY U
MPOMBIIIIICHHOCTH.

OCHOBBI HKOJIOTHYECKOH TPAMOTHOCTH. XMMHYIECKOE
3arpsi3HEHUE OKpYKaKIIen cpebl (peaeabHO A0MyCcTUMAast
koH1eHTpanus Benects — [1/IK).

Posib XuMHM B pPELICHNH SKOIOTMYECKUX Mpodiem.™

XapakTepu3oBaTh pojib XMMHUH B PA3INYHBIX cepax JIesITeIbHOCTH
JFOJIEH, OCHOBHBIE BEIIECTBA U MAaTEPHANIbI, IPUMEHIEMBIE B )KH3HU
COBPEMEHHOT'O YEJIOBEKA.

OOBSICHATD yCIIOBHA 0€30IIaCHOTO MCIIOIb30BAHHSA BEIIECTB
XMMHUUYECKHUX PEAKIMH B OBITY.

AHanm3upoBaTh M KPUTUYECKH OLIEHUBATh MH()OPMANUIO O BIMSHUU
MIPOMBIIIICHHOCTH, CEIbCKOTO XO35HCTBA, TPAHCIIOPTA U JIP.

Ha COCTOSTHHE OKPY’KaroIlel Cpebl.

YMeTh oka3bIBaTh EPBYIO IIOMOIIb IPU XUMUYECKHUX 0JKOTaxX U
OTpaBJICHUSX.

[MpunuMmarte ydacTtre B 00CYXIEHUH MPOOIeM XUMUUECKOH 1
9KOJIOTMYECKON HANPaBJICHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO ITO3UILIUIO
110 IpobJeMe U mpeiaraTb BO3MOXKHBIE TyTH €€ pelleHHs ¢ OIOpol Ha
nH(popManuio u3 yueOHUKA M CIIPAaBOYHBIC MAaTEPHAIbI, PECYPCHI
Wurepuera.
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