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HHOACHUTEJBbHASA 3AIIMCKA

VYueOHplii  npeamer «XUMHS»  BXOIUT B TPEIMETHYIO  00JacTh
«EcrecTBeHHOHayuHbIE MpeaAMeTh». B cucreme ecTecTBeHHOHAyyHOro OOpa3oBaHHUS XUMHUS Kak
y4eOHBII MpeIMeT 3aHUMAET BaKHOE MECTO B IMO3HAHMM 3aKOHOB MPHPOJBI, (HOPMUPOBAHHH HAYYHOU
KapTUHBl MHpA, CO3JAHUM OCHOBBI XMMHUYECKUX 3HAHUN, HEOOXOIMMBIX [IJIsl MOBCEIHEBHOM >KU3HU,
HaBBIKOB 3JI0POBOT0 U 0OE30IAaCHOTO JJITYEIIOBEKAa U OKPYIKAIOIEeH ero cpeibl 00pas3a )KHU3HH, a TAKXKE B
BOCIIUTAHUU YKOJIOTMYECKOM KYJIbTYpPHI.

YcnemHocT U3yYeHuss XUMHH CBS3aHA C OBJIIAJICHUEM XUMHUYECKUM SI3BIKOM, COONIOIEHUEM
mpaBwi1 Oe30macHoO paboThl NpHU  BBINOJIHEHWH XUMHUYECKOIO OSKCIEPUMEHTa, OCO3HAHUEM
MHOT'OYHUCJICHHBIX CBSI3€M XUMUU C IPYTUMH MPeIMETaMHU IKOJIBHOTO Kypca.

[Iporpamma BKIIOYaeT B ceOsl OCHOBBI HEOPTraHWYECKOW M OPraHMYECKOW XWMHUU. | JTaBHOM
uaeeldl TMporpaMMbl SBISETCS CO3AaHHME 0a30BOr0 KOMIUJIEKCA OINOPHBIX 3HAHUH 1O XUMUH,
BBIPKEHHBIX B (DOpME, COOTBETCTBYIOIICH BO3pACTy OOydarOIUXCS U UX 0COOBIM 00pa30oBaTeIbHBIM
noTPeOHOCTSIM.

B comepxaHuu JaHHOTO Kypca NPEICTABICHbI OCHOBOIOJAralolIMe XUMUYECKUE
TEOPETUYECKUE 3HAHHWS, BKIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHMS BEIIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTPOCHHUSA, NPOrHO3MPOBAHHE CBOWCTB BEIIECTB, HCCIEIOBAaHUE 3aKOHOMEPHOCTEH
XUMUYECKUX MTPEBPAILICHUM U ITyTEH yNpaBICHUS UMHB IIEJISIX TTOJTYYEHUS BEIIECTB U MAaTEPHAIIOB.

TeopeTnueckyl0 OCHOBY M3y4€HHsS HEOPraHMYECKOHM XHWMHUU  COCTaBISIET AaTOMHO-
MolekyJsipHoe ydenue, llepuommueckuit 3akon J[.MI. MenneneeBa ¢ KpaTKUMH CBEACHUSIMH O
CTPOCHUHU aTOMa, BUJAX XUMHUUECKOU CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUECKUX PEAKIIHi.

B u3ydenuu kypca 3Ha4UTENbHAS! POJIb OTBOJIUTCS XMMHUYECKOMY SKCIEPUMEHTY: MPOBEICHUIO
MPAaKTUYECKNX M JIAOOpaTOPHBIX padOT, OMHCAHHWIO PE3yJIbTATOB YUYEHHUYECKOTO HKCIEPUMEHTa,
COOJIIOICHUIO HOPM U MTPaBHJI O€30MacHOM paboThl B XUMUYECKO J1ab0paTopuu.

Peanuzamnus nanHOM TporpamMmbl B mporiecce 0oOydeHHUs: Mmo3BoJuT oOydarorumcs ¢ 3I1P
YCBOUTH KJIFOUEBBIE XUMUYECKHE KOMIETSHIINH U MOHAThH POJIb U 3HAYCHUE XUMUUCPEAU APYTUX HAYK O
MIPUPOJIE.

N3yueHne XMMHUH COCOOCTBYET (POPMUPOBAHUIO Y 00YYAIOIMIUXCSI HAYyYHOI'O MHPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOAOB (HAONIOACHUE, W3MEPEHHE, DKCICPUMEHT, MOJEIHUPOBAHUE),
OCBOEHUIO MPAKTUYECKOTO MPUMEHEHHsI HAyYHBIX 3HAHWN, OCHOBAHHOTO HA MEKIIPEAMETHBIX CBS3SIX C
npenMeramu  «Okpyxaromuid Mup», «®Pusuka», «buonorus», «l'eorpadgus», «Martematuka» u
(dbopMUpyeT KOMIIETEHIINH, HEOOXOAUMBIE Al TPOJOIKEHHsI 00pa30BaHUs B O0JIACTH €CTECTBEHHBIX
HayK.

N3yuenne XuMHM crnocoOCTBYeT pas3BuTHIO y oOywaromuxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHus, PyHKIIMOHAIIBHONW TPAMOTHOCTH, YMEHHUS BOCTIPUHUMATh U KPUTUYECKHU aHAIU3UPOBATH
nH(pOpMaLIMIO, TPEACTABICHHYI0O B pAa3IMYHBIX (GopMax. 3HAUMMOCTh HpeaMeTa JJs pPa3BUTHS
KU3HEHHOW KommeTeHIuu obydaromuxcs ¢ 3[IP 3akmiouaeTcss B yCBOGHHHM OCHOBBI XUMHYECKHX
3HAHUN,HE0OXOIMMBIX ISl TOBCEHEBHOM JKM3HM; HABBIKOB 3JI0POBOT0 U O€30MacHOro JUIsTYeIOBeKa U
OKpYKaroIlIe ero cpeasl 00pasa Ku3Hu; GOPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpakaeT cojaepx)aHue OOydeHUsS TPEAMETY «XHUMHUS» C YYEeTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpedHOoCcTel oOydaromuxcst ¢ 3[1P. OBnagenne y4eOHBIM MPEIMETOM «XUMUSD»
MIPEACTABIISIET ONMPEEICHHYIO TPYIHOCTh i oOydaromuxces ¢ 3[1P. D10 cBsizaHO ¢ 0COOCHHOCTIMHU
MBICITUTENILHON JIeATETHHOCTH, IEPUOANYESCKUMH KOJIeOaHUsIMU BHUMAHUS, MAJIBIM O0ObEMOM MaMSITH,
HEJ0CTaTOYHOCThIO OOIIEero 3amaca 3HaHWW, TMOHUKEHHBIM I103HABATEIbHBIM HHTEPECOM M HU3KUM
YPOBHEM pEUYEBOTO Pa3BUTHSIL.

s npeononeHus TPYIHOCTEM B HU3y4eHHH Y4eOHOro mnpeamera «XUMHs» HeoOXonuma
ajanranus o0beMa M XapakTepa y4eOHOro maTepuana K MO3HaBaTeIbHBIM BO3MOXKHOCTSM JIaHHOM
KaTeropuud oOydYarommxcsi, ydeT HMX OCOOCHHOCTeM pa3BUTHUS: HCIOJIb30BAaHUE AaJTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0KHEHUE N3y4aeMOro MaTepuara.

[Ipy u3ydyeHMH XUMHUU HEOOXOIMMO OCYIIECTBISATH B3aUMOJIEHCTBUME Ha IOJHCEHCOPHOMN
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OCHOBC.

Teopernuecknii MaTepuain PEKOMEHAYETCS U3ydaTh B MPOIECCE MPAKTUIECKON ACATEIHHOCTH.
Bo03M0HO BbIZIEIEHUE OT/IEIBHBIX YPOKOB Ha PEILICHUE 3a/1a4 B CBSI3H COCJIOAKHOCTBIO aHaJIN3a TEKCTa
obyuarorumucs ¢ 3I1P. Opranumdeckoe €IWHCTBO MPAKTUYCCKONH W MBICIUTEIBLHON JCATEIHHOCTH
o0ydJaromuxcsi Ha ypoKax XUMHUHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX
XUMUYECKUX 3HaHUH W yMmMeHud. Ocoboe BHUMaHWE IMPU WM3YUYECHUU XUMHUU YACISICTCS W3YUYCHHUIO
«CKBO3HBIX)» MOHATHI U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTEpHaa.

He.]'ll/l U 3aJa91 U3YICHHUSA yqeﬁﬂoro npeamMera «XumMus»

Obwue yenu U3ydeHUs: y4eOHOTO IMpeaMeTa « XUMUsD MPeCTaBlIeHbl B pabodeil mporpamme
OCHOBHOT0 00miero oopasoanus. OHU aKTyaJU3UPOBAHBI C YYETOM HOBBIX IPHOPHUTETOB B CHUCTEME
OCHOBHOTO 00mIero o0pa3oBaHMsA, HANpaBIEHHOCTH OOyYeHUS HAa pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (QopMHpoBaHUE €€ HHTEIeKTa U o0miel KynbTypbl. OOyueHHUE YMEHHUIO YYHUTbCA U
MPOJIOJKATH CBOE 00pa30BaHUE CAMOCTOSATEIBFHO B HACTOSIIIEE BPEMsI SIBIISIETCSI OJHOU U3 BaXKHEHIITUX
GyHKIUN y4eOHBIX MTPEIMETOB, B TOM UUCIE U « XUMHI.

s obywaromuxcs ¢ 3IIP, Tak ke, Kak M 11 HOPMaTHUBHO Pa3BUBAIOIIMXCS CBEPCTHHUKOB,
OCBAaMBAIOIIMX OCHOBHYIO 00pa3oBaTelbHYIO MPOrpamMMy, JOMHHHPYIOIIEEe 3HAUCHHE MPUOOPETArOT
TaKue yenu, Kak:

" (opmupoBaHME UMHTEIUIEKTYaJbHO pa3BUTOM JMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO PEIICHUH, CIIOCOOHOH alanTHPOBATHCS K OBICTPO MEHSIOLIIMCS
YCJIOBHSIM >KU3HU;

® HalpaBJIEHHOCTb OOYYEHMsI Ha CUCTEMaTU4YECKOE MPHUOOILEHNE YUalllUuXCsl K CaMOCTOSATENbHON
MIO3HABATEJIbHOW  JEATEIbHOCTH, HAy4YHbIM M  MPAKTHUYECKUM METOJAaM  II03HaHUS,
(GopMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUU;

® o0ecnie4eHHE  YCIOBUM, CIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYAIOIIMMHCS  OIBITa
pa3sHOOOpa3HOM NeATENbHOCTH, TO3HAHUS U CAMOIO3HAHUS, KIFOYEBbIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIXBUIOB JIEATEIbHOCTH;

® (opMHUpOBaHHE YMEHUI OOBSACHATH U OLCHUBATH SIBIEHUS OKPYXKAIOILEro MUpa Ha OCHOBAaHHU
3HAHWUU U OIIBITA, OJYYEHHBIX NPU U3YYEHUU XUMUU;

" ¢(opmupoBaHue y o0O0y4arOmMXCsi TYMaHUCTHUECKHUX OTHOILIEHUH, MOHUMaHMs LIEHHOCTU
XMMHWYECKUX 3HAHUU /711 BBIPAOOTKU SKOJIOTMYECKH LeIeco00pa3HOro MOBEACHUS B OBITY M
TPYZIOBOM NEATEIBHOCTU B LIEJISAX COXPAHEHUsS CBOETO 3J0POBbsSl U OKPYXkKAIOLIEH MPUPOAHON
Cpelbl;

® pa3BUTHE MOTUBALUU K OOyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCIMTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouis ¥ HaNlPaBIEHHOCTH JalbHENUIEro o0yueHusl.

Kypc HampapieH Ha pelieHue CleayonmXx 3a0ay, 00eCeYyrBaroIUX PeaTn3aluio INYHOCTHO-
OPUEHTHUPOBAHHOTO U JESATENIbHOCTHOIO MOJAXOJM0B K OOyueHuio xumuu obOyuarommxcs ¢ 3I[IP Ha
YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMS:

® (opMHUpOBaHHE TEPBOHAYAIBHBIX CHCTEMAaTHU3UPOBAHHBIX MPEJCTABICHUNA O BEIIECTBaX, MX
NpEeBpalleHUsIX U MPAKTUYECKOM TNPUMEHEHUH; OBJaJIeHUEe MOHATHUIHBIM anmaparoMm U
CHUMBOJINYECKUM SI3BIKOM XUMUH;

® OCO3HaHHME OOBEKTHMBHOW 3HAYUMOCTH OCHOB XMMHYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, XUMUYECKUX MPEBPAIIECHNN HEOPraHUYECKMX M OPraHMYECKHUX BELIECTB Kak
OCHOBbI MHOTHX SIBIGHUM JKMBOM M HEXHUBON MPHUPOABI; YIriyOJeHHe NpeCTaBICHUN O
MaTepUaIbHOM E€MHCTBE MUDA;



® OBJAJCHHE OCHOBAMU XUMHUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTHIO aHATM3UPOBATHU OOBEKTUBHO
OLICHUBATh )KM3HEHHBIEC CUTYAIlNH, CBI3aHHBIE C XMMHUEH, HAaBBIKAaMH 0€3011acCHOT0 O0paIIeHus ¢
BEILICCTBAMH, HCIIOJIB3yEMbIMH B TIOBCEJHEBHOW IKM3HH; YMEHHMEM aHAJIM3UPOBATh U
IUIAHUPOBATh JKOJOTMYECKH O€30MacHOe IOBEJICHHE B IENSAX COXPAHEHHUS 3/I0pOBbS H
OKpYKaroIlel Cpe/ibl;

® ($opMHUpOBaHHE YMEHUN yCTAHABIMBATH CBSI3U MEXKIY pPEalbHO HAOII0NaeMBIMI XUMUYECKIMHU
SBJICHUSIMH M TIPOLIECCAaMH, IPOUCXOJIIIMMH B MHKPOMHpPE, OOBSCHATH IPUYHHBI
MHOT000Opa3usi BEIIECTB, 3aBUCHUMOCTb MX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKXKe
3aBUCHMOCTH IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

® ppuoOpeTeHue OIbITa UCTOIB30BAHUS PA3IMYHBIX METOJOB M3YYEHHUsS BEIIECTB, HAOIIOACHUS
3a MX MPEBpAlICHUSMHU TIPH MPOBEICHUM HECIOXKHBIX XHMHUYECKHX JSKCIEPHMEHTOB C
UCIIOJIB30BaHUEM JIA0DOPATOPHOTO 00OPYAOBAaHUS 1 IPUOOPOB;

® (dopMupoBaHHE TPEACTABICHUI O 3HAYEHHMH XMMUYECKOW HAYKW U PEUICHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHUCIIE B MPEIOTBPAIICHUN TEXHOTEHHBIX M JKOJIOTHYECKHX
KaracTpod.

Oco0eHHOCTH 0TOOPA M aJaANTALMHU Y4eOHOr0 MaTeprasIa N0 XUMHHU

OOyuenne yuyeOHOMY TpeaMeTy «XHUMHA» HEOOXOIUMO CTPOUTH HA CO3JAHHH ONTHMAIbHBIX
YCJIOBHH Il YCBOEHHUs NporpaMmHoro Marepuana oOyuarommumucs c¢ 3[IP. Bonbiioe BHMMaHuMe
JOJKHO OBITH YAETIEHO 0TOOPY y4eOHOro MaTepuaia B COOTBETCTBUH C MPUHILIUIIOM JOCTYITHOCTH MPH
coxpaHeHuu odmiero 6a3oBoro ypoBHs. OH JOIDKEH MO COAEPIKAHUIO M 00BeMY OBITh aIall THPOBAHHBIM
s oOydaromuxcst ¢ 3[IPB coorBeTcTBUU € X 0cOObIMH 00pa3oBaTeNbHBIMU OTPeOHOCTIMU. ClieayeT
00JIeTYNTHOBIA/ICHUE MaTepuaaoM oOydaromumucs ¢ 3I1P mocpencTBoM ero AeTaabHOTrO 00BICHESHUS
C CHUCTEMaTH4YeCKHUM IIOBTOPOM, MHOIOKPaTHOM TPEHUPOBKOW B IPUMEHEHUU 3HAHUU C
HCIOJIb30BAHUEM IIPUEMOB AJITOPUTMHU3ALMU M BU3YAIbHBIX ONOpP, OOYYEHHUS CTPYKTYPUPOBAHHIO
Marepuania.

bonbuioe 3HaueHWe i TMOJHOLIEHHOTO YCBOEHHS Y4YeOHOro Marepuajia MMeEeT oropa Ha
MEXIMPEIMETHBIE CBSI3U BOIPOCOB, U3yYaeMbIX B JAHHOM Kypce, C TaKUMHU y4€OHBIMU IpeaMeTaMu
kak «leorpadus», «Duszuka», «buonorus». [lo3Bomsist paccMaTpuBaTh OJUH U TOT Ke Y4eOHBIN
MaTepuad C pa3HbIX TOYEK 3PEHHs, MEXIPEIMETHbIE CBS3U CIOCOOCTBYIOT €ro JIydiiemy
OCMBICJIEHHIO, O0JIee MPOYHOMY 3aKPEIUICHHUIO TOTYYEeHHBIX 3HAHUN M MPAKTUYECKUX YMEHUH.

[Tpu mOATOTOBKE K YPOKaM YUYHUTEIb J0JKEH NMPEAyCMOTPETh (OPMUPOBAHUE Y 00yUAIOIIMXCS
yYMEHHUI aHaJIM3UpOBaTh, CPaBHUBATh, 0000IaTh U3y4YaeMblil MaTepuall, MJIaHUPOBATh MPEACTOSIIYIO
paboTy, OCYHIECTBIATh CaMOKOHTpPOJb. HeoOXoqMMO TMOCTOSHHO CIEOUTh 3a MPaBHIBHOCTBIO
pedeBoro opopMiieHUs BbICKa3biBaHu oOyuatomuxcs ¢ 311P.

B cBi3m ¢ OCOOCHHOCTSMM TIOBEICHUSH JEeATEIbHOCTH oOydarommxcs ¢ 3[IP
(pacTOpMOKE€HHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOAUM CTPOKAUIINKA KOHTPOJIb COOIIOIEHUS TPaBUII
TEXHHUKHU 0€30M1aCHOCTHU MIPU MIPOBEICHUH JIaDOPATOPHBIX padOT B XUMHUUECKOM KaOUHETE.

Buns! nesitensHocTn o0y4yaromuxcs ¢ 311P, 00ycioBiieHHbIe 0c00bIMI00pPa30BaTEeILHBIMH NOTPEOHOCTAMM
U o0ecneYynBaloIe 0CMBICJCHHOE 0CBOCHHE COePKAaHUM 00pa30BaHNs MO NpeaMeTy « XuMMD)

Conepkanne BUIOB AesTenbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax XUMUU ONpeAeNseTcs: ux
0coObIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTSIMU. [lomumo mmpoko ucnons3dyemsix B OOIT OO0
o0mMX A BceX OOy4YaroIIMXCsl BHJIOB JIE€ATEIbHOCTUCIETYET YCUIIUTh BU/IBI
NeSITeNbHOCTH,  CHeuu(UYHbIe I JAHHOM KaTeropuu oOydvaromuxcs, s oOecreueHHs
OCMBICIICHHOTO OCBOGHHSI COJepKaHMsI 00pa3oBaHUS MO MpEAMETy: YCUJIEHHE MpeIMEeTHO-
MIPAaKTUYECKOH  AESATEIBbHOCTH C AaKTHBM3ALUMEHl CEHCOPHBIX CHUCTEM; 4YEpEJOBAHHME BHJIOB
JeSITeNIbHOCTH, 3a/IeUCTBYIONIMX Pa3IMYHbIECEHCOPHbIE CUCTEMbI; OCBOEHHE MaTepuasia ¢ ONopoi Ha
QITOPUTM; «IOLIArOBOCTH» BHU3YYEHMM MaTepuala; HCIOJIb30BaHUE JIONOJIHUTEIBLHOW BU3YalbHOMN
omopsl (TJIaHBI, 00pa3Ibl, CXEMbI, MTA0JIOHBI, OMOPHBIE TaONHIBI). [ pa3BuTHsA y oOydaronuxcs ¢
3I1PymeHnus JieNnaTth  BBIBOJBI, (GbopMHpOBaHUS  I'PaMOTHOTO PEYEBOTO



BBICKa3bIBaHUS HEOOXOIUMO HCIIONB30BaTh OMOPHBIC ciioBa M kiuimie. Ocoboe BHUMaHUE
CIIeyeTYJeNINTh 00YyYEHHUIO CTPYKTYPUPOBAHUIO MaTepralla: COCTaBICHUE PUCYHOUHBIX UBEpPOaTbHBIX
CXEM, COCTaBJIECHHE TaOIHII, COCTaBJICHHE KJIaCCU(UKAIUU C

0003HAaYEHHBIMU OCHOBAHUSMU IS KJIaCCU(PUKAIIUU U HATIOJIHEHUE UX IIPUMEPAMU U JIP.

Hnst obyuaroruxess ¢ 3[IP  cymiecTBeHHBIMU  SIBJISIFOTCSI TIPHEMBI  pabOTHI ¢
JIEKCUYECKUM MaTepuajoM 1o mnpeamMety. [I[poBoauTcs crienuaibHas padoTa MOBBEICHUIO B AKTUBHBIH
ClIOBapb OO0YyYaroUIMXcs COOTBETCTBYIOUIEH TepMuHOIOTUU. l3ydyaemble TepMHUHBI BBOJISTCS Ha
MOJINCEHCOPHOW OCHOBE, 00s3aTeNIbHA BU3YyalbHAsl MOAJICPIKKA, AITOPUTMBI PabOTHI C OTPE/IeIICHUEM,
ONOPHBIE CXEMBI IS aKTyaJIU3alui TEPMUHOJIOTHUH.

MecTo y4yeOHoro npeamera « XHMHsSD> B Y4eOHOM ILIaHe

B coorBerctBum ¢ ®DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BATEIBHBIM  CTaHIAPTOM
OCHOBHOTO 00111ero o0Opa3oBaHus Y4YeOHBIM MpeaMeT «XHMHS» BXOIUT B MPEIMETHYIO 00J1acTh
«EcTecTBEeHHOHAYYHBIC PEAMETHI» U SBISETCS 0053aTENbHBIM JJI U3YYCHHUS.

Y4eOHBIM TJT1aHOM Ha €€ u3ydeHue oTrBeeHo 136 y4eOHBIX YacoB — Mo 2 4 B Henemno B 8 U 9
KJaccaX COOTBETCTBEHHO.

COJAEP)KAHUE YYEBHOI'O IPEIAMETA «XUMUS»

8 KJIACC

IlepBoHa4ya/IbHbIe XUMHYECKUE IIOHATHS

[Ipeamer xumun. Poab xumuu 6 dcusHu yenosexat. Tena u BeniectBa. OU3NUECKHE CBOWCTBA
BELIECTB. ArperarHoe COCTOSIHUE BEILECTB. Xumus 6 cucmeme Hayk. YucTble BellecTBa U CMECH.
CnocoOsl paznenenusi cmeceid. [lpaBuna Ge3omacHoro odparieHusi ¢ BelecTBaMu U J1ab0paTOpHBIM
obopynoBanueMm. [lonamue o Memooax NO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYNbl. XUMHUYECKUE DIEMEHTHl. 3HAKH (CUMBOJIbI) XMMHUYECKHUX 3IIEMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U CI0KHBIE BEIIECTBA. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi opmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eeujecms. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 1ol XMMUUYECKOTO 3JIEMEHTa B
COEIMHEHUH.

DuU3NYECKUEe U XUMUYECKHUE ABICHU. XUMHUUECKas peakius. [[pu3HaKku XUMUYECKUX pEeaKIHil.
VYpaBHEeHHs] XUMUUYECKUX PeakIuii. 3aKOH cOXpaHEHHs Macchl BemecTB. Kinaccudukanus XuMHIeCKIX
peakiuii (CoeTuHEHUs, Pa3I0KEeHHs, 3aMeIIEeHUsI, 0OOMEHA).

XVUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOW, C TMpaBWiIaMuU pabOThl B
nabopaTtopur U NpuéMaMu oOpaleHus ¢ JabopaTOpHBIM O0OpYIOBaHUEM; HU3YyUYEHHE U OIHUCAHUE
(bu3MUYECKUX CBOMCTB 0Opa3I0OB HEOPraHMYECKUX BEIIeCTB; HabmofeHue (Gu3ndeckux (IJIaBICHUE
BOCKa, TasHUE IIbJ]a, PacCTUpaHUE caxapa B CTYINKeE, KUIIEHWE W KOHJIEHCAIMS BOJABI) M XHUMHUYECKHUX
(ropeHue cBeuH, MPOKATMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM,
HaONIOJIeHWe W OMHCAaHWE NPU3HAKOB MPOTEKAHHMS XUMHUYECKHX peakluuid (pas3lokeHue caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIIOTHI C XJIOpUAOM Oapwusi, paznoxkenue ruapokcuma memu (1) mpu
HarpeBaHUU, B3aUMO/IEHCTBUE Kene3a ¢ pacTBopoM conu Mmenu (I1));u3ydeHue crmocoOoB pasniereHuHs
cMeceil (C TMOMOIIbIO MarHuTa, (QUIBTPOBAHME, BbIAPUBAHME, TUCTHWILUIALUSA, XpoMaTorpadus),
MIPOBEJICHUE OYUCTKU MOBAPEHHOW COJIM; HAONIOJCHNE U OMHMCAHUE PE3YJIbTaTOB MPOBEICHHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAaHEHHUS MACChI; CO3/IaHUE MOJIeNIeH MOJIEKYJ (IIapOCTEePKHEBBIX).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelIECTB

Bosznyx — cmech rasos. CocrtaB Bo3ayxa. Kucmopoxm — 3jeMEHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopoga B mnpupoze, (uU3MYecKue W XUMHUYECKHE CBoWcTBa. Peakuuu ropeHus
IPOCTBIX U CJIOKHBIX BellecTB. CrocoOb!I MONTyueHHs: KUCIIOPOA B 1a00PATOPHH U NPOMbBIULTIEHHOCHIU.
IIpumenenne kucnopona. Ilonarme o6 oxcupax. Kpyrosopor kucimopona B mpupope. Ozon —
AnIomMpOnHAsl MOOUPUKAYUS KUCTIOPOOQ.

Tennosou s¢hpexm  xumuueckou peaxyuu, mepMoOXUMU4ecKue YpasHeHus, SK30- U
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OHAOTCPMHUYCCKUC PCAKIINU. Tonnueo: Y20jlb U Memdan. 3aepﬂ3H€HU€ 603dyxa, ycujiernue

! 3I[CCB " najic€ KypCuBOM 0003HaYEHBI TCMbI, U3YYCHUC KOTOPBIX MIPOBOANUTCS B O3HAKOMUTCIIBHOM
IIJ1aHC. Hez[aror CaMOCTOATCIIBHO OIIPEACIIACT 00BeM HN3y4acMOI'0 MaTrc€puaia.

NapHUK068020 s¢hpexma, paspyuienue 030H08020 COs.

Bonopon — snemeHnt u mpoctoe BemecTBo. HaxoxxaeHue Bojopoaa B NMpuUpone,pusnueckue
U XUMHYECKHME CBOWCTBAa (Ha IMpPUMEpPE B3aUMOJEHUCTBUSA C HEMETAUIAMHU M OKCHJAMH METAJIJIOB),
IIPUMEHEHHE, cnocodwl noayyenus. IloHstue o kucinorax u comnsax. KommdectBo BemiectBa. Mouib.
Monsipnast macca. 3akoH ABoraapo. MomsipHbIii 00bEM ra3oB. PacueTsl mo XuMuueckoit popmyiie.
PacueTsl MaccoBoOil 10/ XMMHYECKOIO JIEMEHTAa B COEAMHEHHUM, KOJMYECTBA BELIECTBA, MOJIIPHOMN
Macchl, MOJIIPHOTO 00beMa ra3oB. PacuéTsl 10 XMMUYECKUM YPaBHEHUSIM.

Qusuueckue ceolicmea 600vl. Boma. Ee cocrtaB, crpoeHme u MOJICKYJbl. Booda kax
pacmeopumens. PacTBopbl. [lowamue 0 HacvblujeHHbIX U HeHacvlyeHHblx pacmeopax. llonamue
pacmeopumocmu eewecme 6 6ode. PacueT MaccoBOil 10iM BellecTBa B pacTBOpe (IPOLIEHTHAs
KOHLEeHTpauus). MaccoBasi 1051 BELIECTBA B PacTBOpE. Xumuueckue ceoucmea 600bl (pasiodiceHue,
peakyuu ¢ Hampuem, OKCUOOM Kaivbyus, okcuoom cepwvi (IV) peakyuu ¢ memaniamu, KUCIOMHbIMU U
ocHogHbiMu okcuoamu). I[lonamue ob ocnosanusx. Ponb pacmeopos 6 npupooe u 8 dHcU3HU Yeriogexd.
Kpyz060pomeoout 6 npupooe. 3arpsizHeHre NpupoAHbIX Bojl. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Baxwneiimme Kimaccel HeOpraHW4ecknx coeanHeHui. Kiaccudukanus HeEOpraHWMYeCKHX
coeauHeHuil. Oxcuzpl: cocTaB, KiaccupuKanuss  (KUCIOTHbIE, OCHOBHBIE, am@omepHuvle,
Hecolleobpasyiowue - na npumepe oxcuoa yeaepooa (Il) u oxcuoa azoma (Il)), momenxiamypa.
Ilonyuenue u XUMUYECKHE CBOWCTBA OKCHUJOB (B3aMMOJEHCTBHE C BOJAOH, KUCIOTaMH, LIEIOYAMH).
OcnoBanms. Knaccudukanus ocHOBaHMiA: IENOYM M HEpPacTBOpPUMBIC OCHOBaHMs. HomeHkmaTypa
ocHOBaHUU. Du3MUECKME M XHMUYECKHE CBOICTBa OCHOBaHUI (B3aUMOAEWCTBUE C OKCHIAMH
HEMETAJIJIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocHosanuii.

Kucnotsl: cocraB, kiaccuukanus, HOMEHKJIATypa, (U3UYECKUe U XUMHUECKHE CBOMCTBA
(B3auMoielicTBHE C METAJUIAMU, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMH, COJISIMHU, Ha NIPUMEPE COJITHON
U CEepHOM KUCIOT), cnocobwl nonyuenus. Psan akruBanoctumeramioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATypa CoJiel, cnocobwl nonyuenus, B3aUMOAECHCTBHE COJIeH € MeTallaMH, KHCIOTaMH,
IIeJI0YaMHU ¥ COJISIMU, TPUMEHEHHE.

[TonsstTue 00 am@oOTEepHBIX TUAPOKCHIAX (Ha MpUMepe IUHKA U ATIOMUHUSA). XUMUYECKUe
ceoticmea (83aumooeticmeue ¢ KUCIOMAaMU U Weroyamu, paziodceHue npu Hazpeeanuul) u noaydeHue.

I'eneTnyeckas CBA3b MCKIAY Kj1acCaMu HCOPTaHUYCCKUX COCIUHEHUH.

I'eneTnueckue pszbl.

XUMHYECKUN HKCIIEPUMEHT: Ka4eCTBEHHOE OIPEACIICHUE COACP)KaHUS KUCIOPOJia B BO3IIYXE;
MOJIy4eHUE U U3yUEHUE CBOMCTB KUCIOPO/a; HAOMOIEHUE B3aMMOICHCTBHSI BELIECTB C KHCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUS U TIPEKPAIICHHs TOpeHHs (IT0XkKapa); 03HAKOMJICHUE C 00pa3aMyi OKCUIOB U
OIMCaHNE MX CBOWCTB; MOJIyYeHHUE M M3Y4YEHHE CBOWCTB BOJIOpoAa (TOpeHue); HabmroaeHne oopa3ion
BEIIIECTB KOJIMYECTBOM | MOJb; HCCIIEOBaHWE OCOOCHHOCTEH PACTBOPEHMsSI BEIIECTB C Pa3TUIHOU
PacTBOPUMOCTBIO; MPHUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MaccOBOM J0Jel pacTBOPEHHOIO
BEIIIECTBA; B3aUMOJICHCTBUE BOJABI C METa/NIaMU (HATpUEM W KalblieM) (BO3MOXHO HMCIIOJIB30BAHHE
BHUJICOMATEPHAIIOB); OMpPEJEICHHE pPACTBOPOB KHUCIOT M IIelo4eld C TMOMOINBI HHIUKATOPOB;
HCcCIe0BaHNE O0pa3lloB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAONIOJACHUE N3MEHCHWUS
OKpPACKH MHJIMKATOPOB B paCTBOpaX KUCIOT W IIEN0Yeil; n3yueHue B3aumopaeictsus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHCIOTBI, KHCJIOT C METaJIlaMH, peaKIui HeUTpaau3amuu; IOoJydYeHne
HEpPacTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO MeETajula APYIMM U3 PAacTBOpa COJIHU; PEIICHUE
AKCTIEPUMEHTAIIbHBIX3a/1a4 110 TeMe «BakHeHie Kiacchl HEOPraHUYECKUX COSAMHEHUN.

IMepuoauueckuii 3axon u [lepuoanyeckasi cucrema
xumn4yecknx 3jeMeHToB JI. . MenneneeBa. Ctpoenne aToMoB. XUMH4YeCKasi CBSA3b.
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OKHCINTEBHO-BOCCTAHOBHUTE/IbHBIC peaKINU

[TepBble MONBITKM KJIACCU(PHUKALMKU XUMHUYECKUX 3JI€MEHTOB. [IoHATHE O rpynmax CXOIHBIX
3JIEMEHTOB (ILENOYHbIE W IIEIOYHO3EMENbHbIE META/UIbl, I'aJIOTE€Hbl, MHEPTHBIE ra3bl). JiemMeHmbl,
Komopbwle 00paszyrom ampomeprvie OKCUObL U SUOPOKCUODL.

Ilepuonnueckuin 3akoH.  Ilepmoauueckas  cucremMa  xumuyeckux  anemenrtos [I. M.
MenneneeBa. Koporkonepuoanas u oaunnonepuoonas hopmsl Ilepuoauueckoil CHCTEMbl XUMUYECKUX
anemenToB JI. M. Menneneesa. Ilepuonsl m rpynnsl. PU3HMYECKUN CMBICI IOPAIKOBOIO HOMEpA,
HOMEpOB IepHoJia U IPYIIIBI HJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1ep. M3omonvl. DneKTpoHbl. CTPOEHUE 3JIEKTPOHHBIX
00o00uek aTroMoB MepBbIX 20 XUMHUYECKUX deMeHTOB [lepromnueckoii cucremsl Jl. 1. Menneneena.
XapakTepUCTUKAa XUMHUYECKOIO JJIEMEHTa II0 ero noyiokeHuro B Ilepumommueckoin cucreme [l M.
Meunneneena.

3akonomepHocmu uU3MeHeHUsl CE0UCME INeMEHMO8 MAlbIX NEPUOOO8 U 2NAGHLIX NOOSPYNH, 8
3asucumocmu  Om amoMHO20 (NOpsa0K080o20) Homepa 3Hauenue Illepuoouuecko2o 3aKOHa U
Ilepuoouueckou cucmembl XUMUYECKUX 27eMeHmMO8 O pazeumus Hayku u npakmuxu. [. H.
Menoeneeg — yuénwiii u 2paxcOaHuH.

Xumuueckass cBsa3b. KoBaneHTHast (mosisipHass Y HENOJSIpHAsl)  CBS3b.
DnexmpoompuyamenbHocmsb amomMo8 XumMuueckux snemenmos. VIoHHas CBSI3b.

Crenenp oxucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporieccel okucieHus u
BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN OSKCHEPUMEHT: M3yuyeHUE OOpas3loB BELIECTB METAUIOB M HEMETAJUIOB;
B3aMMOJICHCTBHE TUAPOKCHJA LMHKA C pacTBOpPaMH KHCIOT M ILEJNOYeH; NpPOBEICHHE OIIBITOB,
WUIIOCTPUPYIOUIUX TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX pEakUui (ropeHue, peakuuu
pas3ioXKeHus, COeIMHEHNU ).

MexnpeamMeTHblie CBSI3U

Peanuzarus MexXMnpeIMETHBIX CBSI3€H MPU M3YYSHUH XUMUU B 8 KJlacce OCYIIECTBIISCTCS Yepes
WCIIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSATUN, SIBJISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TMOHSATHS: HAay4YHBIA (DaKT, THUIIOTE3a, TEOPHUsS, 3aKOH, aHAJHU3,
CUHTE3, KIacCHU(pUKaIUs, MEPUOJUIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJICIUPOBAHKE, U3MEPEHUE,
MOJIETTb, SIBIICHUE.

®dusnka: Marepusi, aroM, OJJIEKTPOH, TNPOTOH, HEWUTPOH, WOH, HYKIHUI, H30TOIbI,
PaINOaKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUECKUM 3apsil, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSTHUE
BelIeCTBa, ra3, PU3NYECKUE BEIMUYMHBI, SIUHHUIIBI N3MEPECHHS,

KOCMOC, TUTaHEeTHI, 3BE37161, COJHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAbI, TOPHBIE TOPOBI, MOJIE3HBIEUCKOMAEMBIE,
TOIUTUBO, BOJHBIE PECYPCHL.

9 KJIIACC

BeurecTBo M XUMHUYECKasA peakuust

Ilepnonnueckuit 3akoH. Ilepmoanueckas  cucrema  xuMuuyeckux  anemeHToB I .
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB XMMHYECKHX 3JIEMEHTOB
MIEPBBIX TPEX NEPUOJOB, KA, KAIBLH U UX COCTUHEHNUN B COOTBETCTBUH C IOJIOKEHUEM AJIEMEHTOB
B [Iepuoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUIbl XWMHYECKOW CBSI3M. THIIBI KPHUCTAUIMYECKUX PEHIETOK,
3a6UCUMOCb CEOLICME 8eWecmea Om Muna KpUCMaliuieckol peuémru u 6U0a XuMuieckou ces3u.

Knaccudpukanms W  HOMEHKJIAaTypa HEOPraHMYECKUX BEIIeCTB (MEXIyHapogHas H
TpUBHANbHAs). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM  KJaccam
HEOPraHWYECKUX COCAMHEHHUH, TCHETUYECKasl CBSI3b HEOPIaHUYECKUX BEILECTB.

Knaccugpukanus XUMAYECKUX peaKIui n70 pa3iIMyYHBIM IpU3HAKaM ([0 YHUCIy U COCTaBy



YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TETIOBOMY 3P (PEKTy, M0 U3MEHEHUIO CTENEHEH OKHCICHUS
XUMHYECKUX 3JIEMEHTOB, [0 0Opamumocmu, no y4acmuiokamaniusamopa). IK30- 1 SHAOTEPMUYECKUE
peakuuu. TepmoxumuuecKue ypasHeHus..

THouamue o cropocmu xumuyeckou peaxyuu. llonsamue o6 oOpamumvix U HeoOPAMUMBIX
Xumuueckux peaxyusax. Ilonamue o 2comocenHvIx U 2emepo2enHvlx peakyusax. [lonamue o xumuueckom
pasHosecuu. CmeweHue Xxumuieckozo pasnogecus. Paxmopwl, erusaiowue Ha CKOpOCMb XUMUYECKOU
peaxkyuu u noiodiceHue XuMuiecko20 pagHoGeCcusl.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  JJIEKTPOHHBIM  OajaHC  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHOM peakiuu. CocTaBlieHue YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
C HUCII0JIb30BAHUEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopust 37AEKTPOIIUTUUECKON TUCCOIUAIIUU. DICKTPOJUTAYECKAS TUCCOIUAILIUSA. DIEKTPOIUTHI
U HednekTponuThl. KaTHOHBI, aHHOHBL. Mexanuzm ouccoyuayuu eewecms ¢ paziudHblMU SUOaMu
xumuueckou ceazu. [lonsamue o cmenenu ouccoyuayuu. CUIbHBICH C1a0bIe JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YciOBHS MPOTEKAaHUS pPEaKIMil MOHHOTO OOMEHa A0 KOHIIA.
[TonHbIEe M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKIMi. XMMHYECKHE CBOMCTBA KUCJIOT, OCHOBAHUN U
coJieil B cBeTe MpejcTaBleHuit 00 aneKkTponuTnieckoi auccoruanuu. Cpena pactBopa. KauecTBeHHbIe
peaKuy Ha KATUOHBI M AHHOHBI: XJIOPHI-, OpOMHUI-, HOAHI-, CYyIbdaT-, KapOoHaT-, CHIIHKAT-, (hocdat-
AHUOHBI, THIPOKCH/I-MOHBI; KATHOHBI aMMOHHUS, MATHUS, KAJIBIIHSI, ATFOMUHHMS, Keie3a (2+) u (3+),menu
(2+), uMHKa, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX.

XUMHYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHUYECKHX BEUIECTB — METAUIOB M HEMETAJJIOB (rpadura U anmasa),

CJIO’KHBIX BEIIECTB (XJIOpHJa HATpus); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu
OT BO3JEHCTBHSA Pa3IMUHBIX (HAaKTOPOB; HCCIECIOBAHHE AIICKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
nporecca AUCCOLMAIMKM KHUCIIOT, IeNodel U cojieil (BO3MOXHO HCIOJIb30BAHUE BUAEOMATEPUATIOB);
IIPOBEJICHUE OMNbITOB, WIUIIOCTPUPYIOIIUX MPU3HAKA IPOTEKAHUS] pPEaKIUil HMOHHOro oOMeHa
(oOpazoBaHue OcajJKa, BbIAEICHUE Ta3a, 00pa3oBaHHE BOJbI); ONBITOB, WUIIOCTPUPYIOLIMX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi (TOpeHue, peakuuu pa3joKeHUs, COEeIUHEHUs);
pacrno3HaBaHHE HEOPraHMUYECKHUX BELIECTB C MOMOUIbI0 KAYECTBEHHBIX PEaKLMW Ha MOHBI; PELICHHE
AKCIIEPUMEHTAJIBHBIX 3ajau.

HemeTtayuibl 1 MX coeANHEHUS

OOmast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHMs aTOMOB, XapaKTepHbIE CTENEHU
okucnenns. CTpoeHne u (pru3ndecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJloreHoB. XMMHUECKHe CBOMCTBA Ha IPUMeEpE XJiopa (B3aMMOIEHCTBHE ¢ METaJUIaMU, HEMETalIaMU
— BOJIOPOJIOM U KUCJIOPOJOM, werouamu). XnopoBogopo. ComnsiHasi KUCIOTa, XMMUYECKHUE CBOWCTBA,
noJiydenue, IpUMEHEeHHE. /lelicmeue Xaopa u Xiopogooopooda HA OpeaHusMm yeinosexa. Baxueilmue
XJIOPU/IBI M UX HAXOXKJICHUE B TIPUPO/IC.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpymnmbel. OcoO€HHOCTH CTPOEHUSI aTOMOB KHCIIOPO/a
U cepbl. XapaKTepHbIE CTENICHH OKHCIICHHS.

Crpoennie u ¢u3MUYecKue CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA M Cepbl. AJUIOTPOIHBIE
MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA cephl(B3aUMOJICHCTBUE C HeMemallamuy —
BOZOPOJOM M KHUCJIOPOJAOM, METAUIAMHU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAaMU,).
CepoBonoposi: cTpoeHue, (hU3NYECKHe U XUMHUYECKHE CBOMCTBA (KHCIOTHBIE W BOCCTAaHOBHTEIBHBIC
cBoiicTBa). OKCUIBI cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKcHIOB. CepHas KucCioTa: pusnyeckue u
XUMHUYecKHe cBoicTBa (o0umme u cnenuduieckue). Coau cepHOI KUCIOThI, KAUeCTBEHHAsl peaklus Ha
cynabdar-uoH. CepHUCTas KUCIOTA. Xumuyeckue peaxkyuu, aexcawjue 6 OCHO8e HPOMbBIUIEHHO2O0
cnocoba nonyuenus ceprnou kucromsl. HaxoxeHnue cepbl U €€ coeiMHeHUu B npupoze. [lpumenenue
Cephl U €€ COeAMHEHUH BOBITY U B MPOMBIIUIEHHOCTH. Xumuueckoe 3azpazHeHue okpyxicarowell cpeosl
COeOUHeHUAMU cepbl (KUCTOMHbIE O00HCOU, 3acpsA3HeHUe 6030yXa U B000EM08), CHOCOObl €20
npeoomepauetus.

OO6mas xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB a30Ta W
docdopa, xapakTepHbIC CTCTICHH OKHACICHHUS.



A30T, pacipocTpaHeHHUe B NMpHUpoJie, GPU3NIECKHE U XUMUYECKHUE CBOMCTBA (B3aMMOICHCTBHE C
MeTaJlJIaMi U HeMeTallJlaMH - KHUCIOPOJOM U Boaopoaom). KpyroBopor azora B mpupone. AMMHaK:
¢usznyeckue W XUMHYECKHME CBOMCTBA (OKHCICHHE, OCHOBHBIE CBOICTBa BOJHOTO pPacTBOpA),
noayyenue W tpumeHenue. Colu aMMOHUS: COCTaB, (U3MYECKHME U XUMHUYECKHE CBOICTBa
(pa3noxeHue, B3aMMOJEHCTBHE CO IIeJIOYaMHM), NMpuMeHeHHe. KadecTBeHHas peakuuss Ha HWOHBI
aMMOHUS. A30THas KUCJIO0Ta, €€ (PU3NYECKUe U XUMHUYECKHE CBOMCTBa (oOmue M crernuduyueckue),
nonyuenue. Hutpatbl (pasnoxkenue). A3zoTucrtas kuciora. lcnonb3oBaHue HHUTPATOB M COJEH
aMMOHHS B KauecTBE MHUHEpaJbHBIX YIOOpeHUN. Xumuueckoe 3acpssHenue oKpydcaroujel cpeovl
COeOUHeHUAMU a3oma (KUCIOMHble 00H#COU, 3a2PA3HEHUE 8030VXA, NOUBbI U B000EMOS).

®dochop, amromponnvie mooupuxayuu Gocgopa, puznyueckrue W XUMHUUYECKHUE CBONCTBA
(B3auMozielicTBUE C METaUIaMHM, HEMETalIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEPHOU
kucnomamu). Oxcun pocdopa (V), oprodochopHast kuciora: GU3HIECKHE U XMMUYECKHE CBOMCTBA,
noayyenue. [lonamue o MunepanvbHvix YOoopenusax: Humpamol u gocpamol. [lonsamue 0 KOMHIEKCHBIX
yooopenusax. OOmas xapaktepuctuka 3jemMeHTOB I[VA-rpynmbl. OcoOCHHOCTH CTPOCHHSI aTOMOB
yriepoja u KpeMHusl. BaJeHTHOCTh U XapaKTepHbIE CTEIICHU OKUCIICHHSI aTOMOB YTJIEPOAa U KPEMHHS.
PacrmipocTpanenue yriepona B IpUpo/jie, XapaKTepHbIE CTETICHH OKUCIICHHUS.

Yruepon, ajutorponHable MoauduKanuu (rpadur, aamas), GU3HIECKUe U XUMUYECKUE CBOHCTBA
MIPOCTHIX BEIIECTB (B3aMMOJCUCTBUE C METAJUIAMH, HEMETAIJIAMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepHoui  kucromamu). Apcopomusi. KpyroBopor yriepomga B mpupoae. OKcuabl yriepoaa, HUX
¢dbu3nuecKkue U XMMHYECKHUE CBOMCTBA, MOJTyYeHHE U MPUMEHEHHUE, IeHCTBUE HA OPraHU3M 4YeJOBEKa.
Dkonoeuveckue npodremsl, céazanuvie ¢ okcuoom yenepooa(lV), eunomesa enobanrbHoco nomenieHus.
KIuMama, napHuxossili 3¢gexm. YroiapbHas KUCIOTa U €€ CcOolM, UX (U3NYECKUE M XHUMUYECKUE
CBOMCTBa, nonyuenue u npumernenue. KauecTBeHHas peakuus Ha KapOoHat- MoHbI. Mcnosnbp3oBaHue
KapOOHATOB B OBITY, MEIUILIMHE, POMBIIINIEHHOCTH U CEIIbCKOM XO3SICTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTAX COCTaBa U CTPOEHHUS OPraHUYECKUX COEAMHEHUU
yriaepoaa (Ha mpuUMepe MeTaHa, dTWUJICHA, STaHOJa, YKCYCHOM KHUCIOTBHL. Mx cocmae u Xxumuueckoe
cmpoenue. Knaccugpuxayusa opeanuueckux sewjecms. Ilonarne o OMOIOTMYECKN BaXKHBIX BEIIECTBAX:
KUpax, OerKax, yrieBoJax — U UX POJIM B KU3HHU 4YeloBeKa. MamepuanvHoe eOuHCme0 0peanuyecKux
U HEeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBa (Ha NpUMepe B3aUMOJCHCTBUA C
MeTaJUlaMH U HEMeTaJulaMH), nojyuenue u npuMmeHeHue. Coedunenus kpemuus 8 npupooe. Obdbwue
npeocmaenenuss 06 oxcuoe kpemuusA(lV) u kpemnuesoti kucinome. Cunuxkamsl, @uauueckue u
Xumudeckue ceolcmea, NOLyYyeHue U NpuMeHeHue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
9IeKMPOHHOU, cmpoumenvHou u 0p.). Bajichetiwue cmpoumenvhsvie mamepuanvl. Kepamukd, cmekxio,
yemenm, Oemon, owcenesobemon. IlpoOremvl  6€30NACHO20  UCHONL308AHUSL  CIPOUMETLHBIX
Mamepuanos 8 NOBCEOHEBHOU HCU3HU.

XVUMHYECKUI 3KCIEPUMEHT: U3yueHUE 00pa3lloB HEOPTaHUYECKUX BEILIECTB, CBOMCTB COJISIHON
KHUCJIOTHI; TPOBEJEHHE KaueCTBEHHBIX PEAKUMH Ha XJOPHJ-MOHBI M HaOJIOJEHME NPU3HAKOB HX
MPOTEKAHMS;, OMBITHL, OTpaXKalolMe (QHU3MUECKUEe W XHMHYECKHE CBOMCTBAa TaJlOTEHOB W HX
coeZIMHEHUI (BO3MOXKHO MCIIOJIb30BAaHHUE BHJICOMATEpHANIOB); O3HAKOMIIEHHE C 0Opa3laMH XJIOPHUIOB
(rasoreHu10B); O3HAKOMJIEHHE ¢ OoOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEepPHAIOB);  HaONIOJieHHWe  Tpolecca  OOyriauBaHMA ~ caxapa  MOA  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; M3YYEHHE XUMHYECKHX CBOMCTB pa30aBiIeHHON CepHOM
KHUCJIOTHI, TPOBEJIEHHE KAayeCTBEHHOM peakIuu Ha Cyiab(paT-uoH W HaOIIoJeHHWEe TNpu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3MUYECKUMU CBOIiCTBaMH a3oTa, ¢ochopa U HUX COECIUHEHUN
(BO3MOXXKHO HCIIOJIb30BaHKWE BHUAEOMATEPUATIOB), OoOpaslamMu a30THBIX M (HOCHOPHBIX yHAOOpEHMIA;
MOJTyYeHHe aMMHUaKa U W3YYEeHHUE €r0 CBOWCTB; MPOBEJICHNE KAUeCTBEHHBIX PEAKIIM Ha HOH aMMOHWSI
u Qochar-uOH M HU3yuEHHE NPU3HAKOB MX IPOTEKAHHs, B3aUMOJCHCTBHE KOHLEHTPHUPOBAHHOM
a30THOW KHCJIOTBI C MeIbl0 (BO3MOXKHO HCIOJh30BAHWE BHICOMATEPUANIOB), HM3YYCHHE MOJETCH
KPUCTAJUIMYECKUX PEHIETOK aliMa3a, rpauTa; 03HaKOMJICHHE C ITPOLIECCOM aICOPOIIMU PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJEM M YCTPOWCTBOM MPOTHBOTa3a; IMOJyYEHHE YIIEKUCIIOTO ra3a |
M3Y4YEHHE €ro CBOMWCTB; IPOBEJIECHUE KAUYECTBEHHBIX pEaKIMil Ha KapOOHAaT- M CHJIMKAT-UOHBI U
M3yYeHHUE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C MPOIYKIMEH CHIMKATHON MPOMBIIUICHHOCTH;

9



PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCMC «BaxHenme HeMeTalIbl U UX COCAUHCHUA) .

MeTajibl M UX COeIUHECHUSA

OO61mas xapaKTepuCTHKa XMMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX MOJIOKEHUS B
[lepuoanueckoii cucteme xumuueckux aemeHToB [I. . MenaeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJuI0B. MeTtaimmyeckas CBA3b U METAIIMYECKAs. KPUCTAIUINYECKAsl PEHIETKA. DIIEKTPOXUMUYECKUN
psAn HampspDKeHUH MeTaioB. DU3MYEecKHMEe W XUMHUYECKHME CBOWCTBA METAJJIOB (B3aUMOJAEHUCTBHE C
KHCIIOPOJIOM, BOJIOM, kucioTamu). Obwue cnocodwl nonyuenus memannos. Ilowsamue o koppo3uu
Memainnos, OCHO8Hble CnOCcoObl 3auumsl ux om kopposuu. Cniaevl (cmanv, 4y2yH, OOPAIIOMUHUL
OpOH3a) U ux npumeneHue 8 ObiMy U NPOMBIUIEHHOCIU.

[Ilenounble mMeTauibl: MojoxeHue B Ilepuoguueckoil cucremMe XMMUYECKUX 3ieMeHToB /[, M.
MenneneeBa; crpoenue atoMoB. Haxoxzaenue B mpupone. @usnveckre 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpust W Kanus). OKCHUIbl U TUAPOKCHABI HATpus U Kanus. [IpuMeHeHHe IIeTOYHbIX
METaJUIOB U UX COCIMHEHUM.

[IlenoyHoO3eMeNbHBIE METAIJIBI MArHUM W KalbLWii: moJjioxkeHue B llepumoandeckoi cucreme
xumuyeckux snemeHtoB JI. M. MenpaeneeBa; cTpoeHHE HX aTOMOB; HaXOXIEHUE B IPUPOE.
dusnueckue U XMMUYECKHUE CBOMCTBA MarHus U Kajblus. BaxkHeiime coeuHeHHs KaabIus (OKCHUI,
TUAPOKCHL, COINN). JKécmrkocmb 60061 U cNOCOObI €€yCmpaHeHs..

AmomuHuii: nonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHtos J[. U.
MeneneeBa; CTpOCHHME aTOMa; HaXOXAEHUE B mpupoje. Puznueckue M XUMHYECKUE CBOMCTBA
anmoMuHMsL. AM(OTEpHbIE CBONCTBA OKCH/IA U TUJIPOKCH/1a AITFOMUHHUSL.

Kenezo: mnonoxenue B  Ilepmommueckoit  cucreme  xumuueckux  anemeHtoB J[. U.
MeneneeBa; CTpoeHHE aTOMa; HaXOXIAEHUE B Ipupoae. Pusndeckue 1 XUMUYECKHE CBOWCTBA JKelle3a
(B3auMoIeliCTBHE C METaUIaMH, KUCIOTaMH U coisiMu). Oxcuabl, Tuapokcuabl u conu sxenesa(ll) u
xene3a(lll): cocras, cBolicTBa U noyyeHue.

XUMUYECKUN OSKCIIEPUMEHT: O3HaKOMIJIGHHE ¢ o00pasllaMd METaUIOB M  CIUIaBOB, UX
(U3MYECKUMHU CBOMCTBaMM; M3yU€HUE PE3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOKHO MCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBUS OKCHIA KallbllMs U HATPUS C BOJOW (BO3MOXKHO
HCI0JIb30BaHNE BUAEOMATEPUAJIOB); NCCIIEJOBAaHUE CBOMCTBKECTKOM BOJIBI; IIpoLiecca TOPEHHUS JKeme3a
B KHCIIOpOo/ie (BO3MOKHO HCTOJIb30BaHUE BUACOMATEPHUAIOB); MPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kanblus, amoMuHus, nuHKa, sxene3a(ll) u xenmesa(Ill), memu(Il));
HaONIO/IeHWE W OIMHCAaHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHHW HOHAMHU HATpUs, Kaldus U Kalblus
(BO3MOKHO HCIIOJIb30BaHHUE BHJIEOMATEPUANIOB); HCCIIEIOBaHUE aM(pOTEPHBIX CBOWMCTB THMIPOKCHIA
ATIOMUHUS M THAPOKCHJA IIMHKA; PEUICHUE SKCIEPUMEHTANBbHBIX 3a1ad no TeMe «Baxwneilmue
METaJUIbl U UX COCUHEHUD).

Xumus u okpyscarowas cpeoa

Hoevie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 6 no6ceOHe8HOU IHCUZHU
yenogeka. Xumusi u 300posve. bezonacnoe ucnonvzosanue sewjecme u XUMUHECKUX — PeaKkyull 8
ovimy. Ilepsass nomowp  npu  xumuyeckux — odxcozaxu ompasierusix. OCHOBbL IKOIOSUUECKOU
epamomuocmuy.  Xumuueckoe 3acpsi3HeHue — OKpydcaioujell  cpedvl  (npedeivbHdas — 0OnyCmumas
konyenmpayus seujecms — I/IK). Ponvxumuu 6 peuwieHuu 3K0102U4eCKux npooiem.

Ilpupoonvie ucmouyHuku yeneso00pooos (y2oib, NPUPOOHbIL 2a3, Hegphmv), NPOOYKmMbvl UX
nepepadomxu, ux poiv 8 Oblmy u NPOMbIULIEHHOCTI.

Xumuueckuil 3KCnepumenm: usyyeHue oOpaA3yo8 Mamepuanos (CMexio, Cniagbl Memdsios,
nOIUMEPHbIe MAMEPUATBL).

Meoswcnpeomemnvie céaszu

Peanuzanus MeXIpeAMETHBIX CBSA3€M IPU U3YYEHUU XUMHUHU B 9 Kitacce OCYyIIECTBIISIETCS Yepes
UCMOJb30BaHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TMOHATUH, SBISIOLIMXCS
CUCTCMHBIMH IJId OTACIIBHBIX NPEAMETOB €CTECCTBEHHO- HAYYHOI'O ITUKIJIA.

OO0mue ecTecTBEHHO-HAay4YHbIC MOHATHS: HAYYHBIH (PaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,

CUHTE3, KJacCHU(PHUKaIusi, NEPUOAUYHOCTb, HAOIIOICHNE, SKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHHE,
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MOJICTIb, SIBJICHHE, ITAPHUKOBBII (D PEKT, TEXHOIOTHSI, MaTEPUAIIBL.

®usuka: Marepus, aTroM, OJEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHI, W30TOIbI,
PaaOaKTHBHOCTb, MOJICKYJIA, SJICKTPHYCCKUN 3apsijl, TIPOBOJHUKH, MOJYIPOBOJHUKU, TUIJICKTPHUKH,
(GOTOdTIEMEHT, BELIECTBO, Tello, O00BEM, arperaTHoe COCTOSHHE BEIIeCTBAa, Ta3, pPacTBOP,
pPacTBOPUMOCTh, KPUCTAJUIMYECKasl PEUIETKA, CIUIaBbl, (PU3NYECKUE BEIUYUHBI, CAMHUIIBI U3MEPEHHS,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, COJHIIE.

Buonorusi: ¢orocuntes, npixanue, Ouocdepa, sKOocHCTEeMa, MHHEpaJIbHBIE YIOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIILHBIC BEIICCTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMBIE,
TOILTUBO, BOJHBIC PECYPCHI.

TeMbl IPaKTHYECKUX PAdOT:

1. Jla6opatopnoe o0opyoBaHue U Tmpuembl  obOpameHus ¢ HuM. [IpaBuna
0e30macHOi paboThl B XMMHUYECKOM J1a00paTOpHH.

2. O4ucTKa 3arpA3HEHHOMN TI0BAPEHHOM COMM.

3. Ipu3HaKy MPOTEKaHUS XMMUYECKUX PEAKIIUIA.

4. Tlonyyenre KMCIOPOa U U3YYEHUE €r0 CBONCTB.

5. INonyueHue BOAOPOJA U U3YUEHHUE ETO CBOKCTB.

6. IIpuroToBicHHE PaCTBOPOB C ONpEEIeHHON MAacCOBOM J0Jel pacTBOPEHHOIOBEIECTBA.

7. Pemenne  dKCHEPMMEHTAIBHBIX 3ajau = 1no TeMe  «OCHOBHbIE KJIACChI
HEOPraHWYECKUX COCTUHEHUI.

8. Peakiuu HOHHOTO OOMEHA.

9. KauecTBeHHbIE PeaKLMU HA HOHbI B paCTBOPE.

10. Honyuenue aMmMuaka 1 H3ydeHUE €ro CBOMCTB.

11. Tonyyenue yriekucnoro rasa ¥ M3ydeHUE €O CBOMCTB.

12. Pemenne sxcnepumeRTanbHBIX 3a1a4 o Teme «Hemeramsr 1V — VII rpynmn nux
COCIUHEHUIY.

13. Pemenue skcrepuMeHTaIbHBIX 33124 110 TeMe «MeTallbl U UX COSTUHEHHUS.

[Tpu mpoBeAeHNM MPAKTUYECKOH Pa0OThI KKABIA €€ JTal BBITOJIHAETCS OOYYAIOIUMHUCS C
3IIP BMecTe ¢ yuuTeneM U IHOJ ero pykoBoJcTBOM. Ha mocke 00s13aTeIbHO BBIBEUIMBAIOTCS MPaBUIIa
TEXHUKHA O€30MaCHOCTH, COOTBETCTBYIOIIME NTaHHOMY BHUAY paOOTHI, NaeTcs NpaBUJIbHAS 3aIlUCh
dopMyn W yka3plBaeTcsi Lenb MpoBeleHHs padoThl. [Ipy HEOOXOIUMOCTH AaeTcsi BU3yalbHBIN
QITOPUTM BBITIOJIHEHUS 3aJaHUsA. JTO CIOCOOCTBYET OCO3HAHHWIO OOYYAIOUIIMMHUCS BBITTOTHIEMBIX
JeUCTBUH U MOJTy4YEHHOT'O pe3yJIbTaTa.

KOHTpO.]IBHO-I/IC%Mepl/ITe.TIbHLIe MaTepHaJibl IO XUMHUHA

Jis opraHm3anuM TNPOBEPKH, ydeTa M KOHTPOJIA 3HAaHUM OOyYalolMxcs MO MpeaMery
MIPEeyCMOTPEHBI KOHTPOJIbHBIE PabOThl, CAMOCTOATEIbHBIE Pa0OThI, 3aU€Thl, MPAKTHUYECKHE PabOThI,
tectupoBanue. OTHUM U3 METOOB KOHTPOJIS pe3yiabTaToB oOyueHust oOyuatommxcs ¢ 3I1P sBisercs
METOJl TOJMBAapUAaTUBHOTO JKCIPECC- TECTUPOBAHHUS C KOHCTPYHpPYEeMbIMH oTBeTamHu. Ero
OTJIMYUTEIBHBIMU YEPTAMHU SIBJISIOTCS ONIEPATUBHOCTD, BBICOKAsl CTENEHb MHANBUAYAIU3AllMM 3HAHUH,
CPaBHUTEIHHO MaJjble 3aTPaThl BpEMEHU U TPYJa Ha MIPOBEPKY OTBETOB 00YYArOIIUXCSI.

Hns obyuatonuxcst ¢ 3I1P Bo3MokHO M3MeHeHue (HOpMYITUPOBKU 3aJaHUM Ha
«TIOILIATOBYIO», aJanTalus MpeagaraeMoro o0yd4aromemMycsi TECTOBOTO (KOHTPOJIBHO- OLIEHOYHOTIO)
MaTepuasa: MCIOJb30BAHUE YCTHBIX W NMHCbMEHHBIX MHCTPYKIUH, YNpOIIEHUE UIMHHBIX CIIOKHBIX
(bopMyIHPOBOK MHCTPYKIHMH, pelIeHre ¢ ONOpoi Ha alropuT™, oOpasell, UCIOIb30BaHUE CIIPABOYHOM
uH(pOopMaLNH.

KoHnTpoJibHbIE padoThI 0 TEMaM
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B paboueii mporpamme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponvnas paboma Ne 1. TlepBoHavyasibHBIC XUMHYECKUE MTOHATHS.
XUMHUYECKUE dTIEMEHThI. XUMHUECKUE (POPMYJIBI U yPaBHEHUS.

Koumponvnas paboma Ne 2. Tlepuonndeckasi cucTeMa XUMHUYECKUX 31eMeHTOB/]. .
MenpeneeBa. CTpoeHue aTtoMma.

Koumponvnas paboma Ne 3. Xumuueckasi CBs3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunsl. 'openune. Bomopoa. Kucnotsr.
Counn.

Koumponvnas paboma Ne 5. O600111eHHe CBEICHUI O BaKHEUIITNX KJIAaCCAaXHEOPTaHHMUECKUX
COCIMHECHUM.

Koumponvnas paboma Ne 6. I1eKTpOIUTAYECKAS TACCOIUAITHS.
Koumponvnas paboma Ne 7. Hemerasibl.

Konmponvnas paboma Ne 8. Metanibl.
Koumponvnasa paboma Ne 9. Itoropas paboTa 3a Kypc HEOpraHM4eCKON XUMUU.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOTI'O ITPEJIMETA
«XHUMMUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K 00y4YEHUIO U LIeJIeHAIPaBICHHON [T03HABATEIbHOM e TEIbHOCTH; YCTAaHOBKA Ha

OCMBICJICHHE JIMYHOI'O OIbITa, HAOIIOJEHUHM 32 XMMHUYECKUMU
AKCIIEPUMEHTAMY;

OpHUEHTAIUsl HAa MPaBHUJa WHIMBHIYaJbHOTO M KOJUIEKTUBHOTO OE30MacHOr0 MOBEICHHS MPH
B3aMMOJECHCTBUM C XMMUUYECKUMHU BELIECTBAMU U COCIUHEHUAMU;

IPaKTU4YecKoe M3y4deHHe mpodeccuil M TpyAa pPa3IM4HOIO poJa, B TOM 4YHCIE HAa OCHOBE
MPUMEHEHHS N3y4aeMOro IpeAMETHOTO 3HaHUs (HapuMep, JJAOOPaHT XUMUYECKOT0 aHAIIN3a);

YBa)KEHHE K TPYAY U pe3ynbTaTaM TPYAOBOH JIEATENbHOCTH;

FOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHHMIO JalbHEHIIEW WHAWBUIYAIbHOM TpPAaeKTOpUU
o0Opa3oBaHMsI Ha OCHOBE OPUEHTHPOBKUM B MHpe mpodeccuil u npodecCHOHATBHBIX MPEAIOYTEHHH,
YB)KUTEIBHOTO OTHOLIEHHUS K TPYLY;

OCO3HaHME CBOETO MOBEJCHMS ¢ TOYKHU 3PEHUS ONACHOCTH MM O€30MaCHOCTH JUIsl ce0s MU ISl
OKpYKaIOIIHX;

OCHOBBI ~ DKOJIOTMYECKOM  KyJNbTYpbl, = COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO
HKOJIOTUYECKOT0 MBIIIICHUS, TPUOOPETEHUE OIbITa SKOJIOTHYECKH OPUEHTHPOBAHHONW MPAaKTUYECKOM
NESATEIIBHOCTH B JKU3HEHHBIX CUTYaLUsX;

OCO3HAHME IIOCIIEJCTBUI M HENpUATUE BPEAHBIX MPUBbIUEK (YHOTPEOJIEHUS aJIKOTroJ,
HapKOTHKOB, KypeHUs1) U MHBIX (JOpM Bpeaa /Ui (PU3NYECKOTO U MCUXUYECKOTO 37J0POBbS;

NPUHIATHE pELIeHUN B JKU3HEHHOM CHUTyalldd HAa OCHOBE IEpeHOca IOJIYYEHHBIX B XOJe
o0Oy4deHusl 3HaHUH B aKTyaJbHYIO CUTYyaIlHIO0, BOCIIOIHATH AeULIUT HHPOpMAIIIH;

TOTOBHOCTb OTOMpaTh U HCIOJIb30BATh HYKHYIO MH(GOPMAIIMIO B COOTBETCTBUU C KOHTEKCTOM
KU3HEHHOU CUTYalINH.

METAINIPEJMETHBIE PE3YJIbTATBI

Osnadenue yHugepcalbHbIMU YUeOHbIMU ROZHABAMEIbHBIMU OCTICHGUAMU:

BBIABJIATH HPUYHUHBI U CIICACTBUA ITPOCTHIX XUMHUYCCKUX HBHCHHﬁ;

OCYHICCTBJIATL CPAaBHCHUC, KHaCCI/I(bI/IKaLII/IIO XUMHUUYCCKHUX BCIICCTB 11O 3aJaHHBIMOCHOBAHUAM U
KpUTCPUAM IJI1 YKA3aHHBIX JIOTHYCCKUX onepalmﬁ;

CTPOUTH JIOTHUYCCKOC CYKIACHHUC MOCIIC ITPCABAPUTCIILHOIO daHAJIM3a, BKIIFOYAIOIICE
YCTAaHOBJICHHUEC IIPUYHNHHO-CJICICTBCHHBIX CBﬂSGﬁ;

BBISBIISITH  ACQUITUTHI uH(popMaIuy, IaHHBIX, HEOOXOIUMBIX Uil peLIEHUst
12



MMOCTaBJICHHOM 3a1auH;

peoOpa3oBeIBaTh WH(MOPMAIIMIO M3 OJHOTO BUJA B JIPYyrod (TabIUIly B TEKCT U CO31aBaTh,
MPUMEHSTh U PeoOpa30BhIBATh 3HAKU M CUMBOJIBI, MOJIETH U CXEMBI JIJISl peIeHUs YUeOHBIX U
MO3HABATENIBHBIX 33124 C TIOMOIIBIO TIEarora;

C TMOMOIIBI0 TMeAarora MPOBOJUTh XUMHUYECKHIl ONBIT, HECIOXKHBIM JKCIEPUMEHT, s
YCTAHOBJIICHHSI OCOOEHHOCTEH O00BEKTa M3ydeHUs, TPUYMHHO-CICICTBEHHBIX CBS3€H 1 3aBHCUMOCTEH
00BEKTOB MEXTy COOOI;

C TOMOUIBIO TeJarora MM CaMOCTOSTEIbHO (OPMYIHpPOBAaTh OOOOIIEHUS M BBIBOJBI IO
pe3ysbTaTtaM NpOBEACHHOTIO HAOIIOIEHUS, OIBITA;

POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE XUMHUUECKUX MTPOIECCOB M UX MOCIIEICTBUS;

UCKaTh WM OTOMpaTh MH(OpPMALMIO WM JAAHHBIE U3 MCTOYHHUKOB C YUETOM IPEATIOKEHHOM
yueOHOI 3a/1au ¥ 3aJJaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanbHoIMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCIICHBUAMU:

OpraHu30BBIBaTh yueOHOE B3aMMOJICHCTBHE B TpymIe (OMPEAesITh OOIIHe eIH, pacTpeieisTh
pOIHU, I0TOBAPHUBATHCS IPYT C APYTOM H T. 1.).

C MOMOMIBIO TEAarora WM CaMOCTOSITETIbHO COCTABISATh YCTHBIE M NMUCHMEHHBIE TEKCTHI C
MCIOJIb30BaHNUEM WILTIOCTPATUBHBIX MaTEPHAIOB JJIsl BEICTYIUICHUS TIepeIayAUTOPUCI;

OpPraHu30BBIBaTh y4eOHOE COTPYTHHYECTBO W COBMECTHYIO JESTEIBHOCTh C YYHTEIEM U
CBEPCTHHKAMH;, paboTaTh WHIAMBUAYaJIbHO U B TPYIE: HAXOMUTh OOIIee pelIeHHe U pa3peniarb
KOH(QUIMKTBI Ha OCHOBE COIJIACOBAHWS TMO3WIMA W ydeTa HWHTEpPEecoB; (opMyIupoBaTh,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOC MHEHHUE;

OLICHMBATh KA4eCTBO CBOET0 BKJIaga B OOHIMI MPOAYKT, NPUHUMATh W  Pa3IeisiTh
OTBETCTBEHHOCTb U MPOSBISATH TOTOBHOCTb K MIPEIOCTABICHUIO OTUETA MEepe/1 IPYIIION.

Osnadenue ynugepcanpoHbIMu Y4eOHbIMU PECYIAMUBHBIMU OCHUCIMEUAMU:

oOHapyxuBaTh M (QOpPMYyIUpOBaTh YyueOHYI0 MpoOieMy, OIpenesaTh Iellb y4eOHOM
NeSITeTbHOCTH;

BJIAJIETh OCHOBAMHM CAMOKOHTPOJSl, CaMOOLIEHKH, IMPHHATUS pEIIeHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BbIOOpA B yUe€OHOM U MO3HABATEIILHON JEATEIHHOCTH,

COOTHOCHUTbH CBOM JICUCTBUS C IJIAHUPYEMBIMHU pE3yJIbTaTaMU, OCYIIECTBIATh KOHTPOJIb CBOEH
JESTeTbHOCTH B TpOIEcce AOCTIDKEHHS pe3ylibTaTa, OIpPENeNiTh CHOCOOBI JCHCTBUH B pamMKax
NIPE/UIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBAaTh CBOU JIEHCTBHS B COOTBETCTBUU C
W3MEHSIOIICHCS CUTYallUEeH;

JaBaTh aJieKBAaTHYIO OIIEHKY CHTyallUM M TpejajaraTb IUIaH €€ HM3MEHEHUs; IpelBUJIEeTh

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb MIPH PEIICHUN yIEeOHOM
3aJauy;

NOHUMAaTh MPUYHMHBI, IO KOTOPHIM HE ObLI JOCTUTHYT TpeOyeMblil pe3yibTaT IesTebHOCTH,
OTIPEIeNIATH TIO3UTUBHBIC U3MEHEHHUS U HAIIPaBIICHHS, TPEOYIOIHEe JabHewIe padoThr,

OCO3HAaHHO OTHOCHUTHCA K APYTOMY YeJIOBEKY, €r0 MHEHHUIO.

HNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 00S3aTENBHOTO  COJEpXKAHUS,
YCTAaHOBJICHHOTO JTaHHOW pabodeil mporpaMMOM, BBIACITSIOT: HAYYHBIC 3HAHUS, YMEHUS M CIOCOOBI
neicTBuil, cnenuduueckue sl yueOHOro mpeaMera « XUMHUS», BUIBI IEATETHHOCTH MO MOTYYCHHUIO
HOBOTO 3HaHW, €r0 WHTEPIpETAINH, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U
HOBBIX CUTyalHsX:

® [IPE/ICTABIICHHE O 3aKOHOMEPHOCTSIX W IIO3HABAEMOCTH SIBIICHHW MPUPOJbI, ITOHUMaHHE
OOBEKTHBHON 3HAUMMOCTH OCHOB XHMMHUYECKOH HAyKHM Kak oOO0JIACTH COBPEMEHHOI'0
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIe KyJIbTYphl U MPAKTHUECKON AESITENbHOCTH YelIOBEKa B
YCIOBHUSAX COBPEMEHHOIr0 OOIIEeCTBa; MOHMMAHHUE MECTa XMMHUU CPEIH IPYTUX €CTECTBEHHBIX
HayK;
® BJAJCHUE OCHOBAaMU IOHATHUWHOIO aIllapaTa U CUMBOJIMYECKOTO SI3bIKa XUMUU JJI1 COCTaBICHUS
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(dbopMy HEOpraHMYECKUX BEIECTB, YPABHEHUI XMMUYECKUX PEAKIM (C OMOPOil Ha AITOPUTM
yueOHBIX JICHCTBHIA); BlaJeHUE OCHOBaMH xumuueckor HomeHnkiaarypel (IUPAC wu
TPUBHAIBHON) M YMEHHE HCIIOJB30BaTh €€ JUIsl pelieHus] y4eOHO-TIO3HABAaTEeNbHBIX 3a/1ad C
MOMOUIbI0 YYUTENS; YMEHHE MCIIONb30BaTh MOJEIU ISl OOBSCHEHUS CTPOCHHS aTOMOB U
MOJIEKYJI 110 AJIFCOPUTMY C OIIOPOIl HAa ONPEEIICHUS;

® [IPEICTABJICHUE O CHUCTEME XMMUYECKUX 3HAHUW M YMEHHME C IOMOILBIO YUUTENs NPUMEHATh

CUCTCMY XHUMHYCCKUX 3HAHUH IJid  YCTAaHOBJICHUSA B3aMMOCBS3EH MCKAY HU3YUYCHHBIM

MaTepHaJoOM M IPHU NOJYYEHUU HOBBIX 3HAHUH, a TAKXKe B IPOLECCE BBINOJHEHHS y4eOHbIX

3aJaHuii U TIpU paboTe ¢ UICTOYHUKAMHU XUMHUECKOW HH(POPMALINHU, KOTOpast BKIIIOYAET:

BOXHEHMIINE XUMUYECKHE IIOHATHA: XMMHUYECKHMH DJJIEMEHT, aToOM, MOJEKYJa, BEIECTBO,
IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAs M HEOJHOPOJIHASA CMECh, OTHOCUTCIIBHBIC aTOMHAs U
MOJICKYJISIpPHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MOJIAPHBIA 00beM, OKCHI,
KHCJIOTa, OCHOBAHHWE, COJb (CpPENHsAs), XMMHUYECKas peaklUMs, PEAKIUU COEIWHEHUs, peakluu
pa3NoKEHUs, pPeakUud 3aMelleHMs, peakluu oOMeHa, TemaoBoil »3ddekr peaxknuu, 3K30- U
SHJOTEPMHUUYECKHE DPEAKLHUH, PaCTBOP, MaccoBas JOJIsI XMMHUYECKOTO DJJIEMEHTa B COCIWHCHMH,
MaccoBast 10JI U IPOLIEHTHAs! KOHLICHTPpaLKs BEIIECTBA B PaCTBOPE, SIAPO aToMa, SJEKTPUUECKUN CI0M
aToMa, aTOMHasi OpOUTallb, PaJUyC aroMa, BAJICHTHOCTh, CTEICHb OKHUCIICHUS, XUMHYECKas CBS3b,
JIEKTPOOTPULATEIBHOCTh, IOJSAPHAsT M  HENOJsIpHAas KOBAJEHTHAas CBsA3b, MHOHHAas CBS3b,
METaAJIIMYECCKas CBA3b, KpuCTaJJIn4CCKas pelIcTKa (aTOMHaﬂ, HOHHas, METaAIJIIMYECKasd,
MOJICKYJISIpHasl), MOH, KATHOH, AaHUOH, O3JEKTPOJUT M HE HJIEKTPOJIMT, 3JIEKTPOJUTHUYECKAs
JYCCOLMAIus, PEAaKIIM HOHHOIO 0OMEHA, 0OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKUCIUTED U
BOCCTAHOBUTEJIb, OKUCIIEHUE Y BOCCTAHOBJIEHUE, HJIEKTPOJIN3, XUMHUECKOE paBHOBECUE, 0OpAaTHUMBbIE U
H606paTI/IMI)I€ p€aknunuu, CKOPOCTb XUMHYECKOMN pCaKkuuu, KaTajau3aTop, HOPCACIbHO AdOIIyCTHUMAA
koHuenrpauus (I1/1K), koppo3us MeTayuioB, CIUIaBbI;

OCHOBOIIOJIATAk0IINE 3aKOHBI XMMHM: 3aKOH COXpaHeHus Macchl, [lepuonuueckuit 3akon /1. 1.
Menpeneesa, 3aKOH IIOCTOAHCTBA COCTABa, 3aKOH ABOrajpo;

TEOPUHM XMMHH: aTOMHO-MOJIEKYJISIPHASI TEOPUS, TEOPHsI DIEKTPOIUTUYECKON TUCCOLUALNH, A
TaKKe IMPEACTaBICHUSA O HAyYHBIX METOAAX IIO3HAHWSA, B TOM YHCJIE DKCIEPUMEHTAIbHBIX U
TCOPCTUYCCKUX METOJaX UCCIICAOBAHNUA BCUICCTB U U3YUCHUA XUMHUUYCCKUX peaKHHﬁ;

® T[IpE/CTaBIICHUE O TMEPHOTUYCCKON 3aBUCHMOCTH CBOWCTB XHMHYECKUX JIJIEMEHTOB (pajHyc
aToMa, PIEKTPOOTPUIIATETHHOCTE), MPOCTHIX M CIOKHBIX BEIIECTB OT IMOJIOKEHHUS JIIEMEHTOB B
[Tepuoandeckoit cucrteMe (B MallbIX TEPUOJAX W TJIABHBIX MOATPYINIAX) M DJIEKTPOHHOTO
CTPOEHHS aTOMa; yMEHHE OOBSICHITH CBSI3b MOJIOKEeHHsI dNieMeHTa B [lepuoanueckoii cucreme ¢
YHUCIIOBBIMH XapaKTCPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsi
a1pa, o0IIee YHCIO IEKTPOHOB), paclpeie]ICHHEM AJIEKTPOHOB MO SHEPTETUUYECKUM YPOBHSIM
ATOMOB TIEPBBIX TPEX MEPUOIOB, KATUS U KATBIUS; KIACCUPUIIUPOBATE XUMUICCKHIE JIEMEHTBI
C omopoil Ha ompeaeneHus (QUINYECKOro CMbIcAa IUGPOBBIX JaHHBIX MEPHOJUIECKON
TaOJIMIIEL;

® yMeHHE KIACCH(PUIIMPOBATH XUMUYECKUE PIIEMEHTHI, HEOPTaHUYEeCKUE BEIIECTBA M XUMUYECKUE
peaKkuuu ¢ OMOPOW HAa CXEMBI; OMPEAENSATh BATIEHTHOCTh M CTENEHb OKHUCICHHS XUMUYECKUX
AJIEMEHTOB, BUJl XUMHYECKOM CBS3U U TUIl KPUCTAJUIMYECKOU CTPYKTYPBI B COCTUHEHUSAX, 3apsi
HWOHA, XapakTep Cpelabl B BOJTHBIX PAcTBOpax BEMICCTB (KUCIOT, OCHOBAHWM), OKHUCIUTENh W
BOCCTaHOBHUTEJBIIO AITOPUTMY YUEOHBIX IEHCTBUM;

® yMeHHUE XapaKTepH30BaTh C OMOPOM Ha cxeMy (U3MYECKHe U XMMHUYECKHE CBOICTBA MPOCTHIX
BEIIECTB (KHUCIOPOA, O30H, BOAOPOA, rpadut, anMas, KpeMHuil, a3or, ¢ocdop, cepa, Xiop,
HATpHUH, KW, MarHUH, KaJIbIIUA, ATFOMAHUAN, JKE€JI€30) U CJIOKHBIX BEIIECTB, B TOM YHCIIE HX
BOJIHBIX PAacTBOPOB (BOJA, aMMHAK, XJIOPOBOAOPOM, CEPOBOJOPOJ, OKCHUABI M THUAPOKCHIBI
metaiioB | - ITA rpynm, amomunus, meau (I1), nuaka, xernesa (11 u 1), okcuasr yriepona (I u
V), kpemuus (IV), azora u pocdopa (III u V), cepsr (IV u VI), cepuucras, cepHasi, a30THCTas,
azoTHas, (ocdopHas, yroiabHas, KpEMHUEBasI KUCIIOTa U MX COJIM); OMUCHIBATH C OMOPOH Ha
IUTAaH M KJIIOUEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATh U XapaKTEPU30BATh CBOWCTBA BEILECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOEHUs MOCIIE IPEABAPUTEIBHOIO aHATIN3a 110/l PYKOBOJICTBOM
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neaarora, NpUMCHCHHUEC BCHICCTB B 3aBUCUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb ITPOTCKAHUA
XUMHYECKHX TPEBPAIICHUH B pPa3IMYHBIX YCIOBHSX, BIUSHHE BEHIECTB W XUMHUYECKHUX
IPOLIECCOB HA OPT'aHU3M YEJIOBEKa M OKPYIKAIOIILYIO IPHUPOIHYIO CPEIY;

YMEHHE COCTaBJIATH MO 00pasily, cXxeMe, alroOpuTMy y4eOHBIX NEHCTBHII MOJIEKYJSIpHBIE U
MOHHBIC YpaBHEHHsS peakuuil (B TOM 4YHCIE pEaKUWid HMOHHOTO OOMEHa M OKUCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUi), WILTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA N3YUYCHHBIX KJIaCCOB
/ TPYIIl HEOPraHWMYECKHX BEIIECTB, a TAKXKE MOATBEP)KIAIOIINX T'CHETHYECKYIO B3aMMOCBS3b
MEX1y HUMU;

YMEHHUE BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJF0  XUMHYECKOTO 3JIEMEHTAa B COCIUHEHHMH, MAacCOBYIO JIONIIO BEIIECTBA B PAacTBOPE,
KOJINYECTBO BEIIECTBA M €ro Maccy, 00BbEM razoB ¢ Omopoil Ha obmue (HopMyibl; YyMEHHE
IIPOBOJIUTH PACcUEThI M0 YPABHECHUSAM XMMHUYCCKHX PEAKIUH U HAXOJUTh KOJIMYECTBO BEIIECTBA,
00BEM U Maccy peareHTOB WIIM MPOJYKTOB PEAKIIMH C OMOPO Ha 0Opa3zell, alrOpUTM yIeOHBIX
JIEHCTBHI,

BJIa/ICHE OCHOBHBIMHM METO/IaMU HAYy4YHOTO MO3HaHUs (HaOII0IeHIe, N3MEPEHHE,YKCIIEPUMEHT,
MOJICJIMPOBAHUE) TPU H3YUYCHUU BEIIECTB MU XUMHUYECKUX SBJICHUW C ONMOPON HAa aJITOPUTM
y4eOHBIX NEHCTBUI; yMeHHE cHOpMYIHpPOBaATh MPOOIEMY H MPEAJIONKUTH IMyTH €€ PELICHUS C
MOMOIIBIO TI€/Iarora; 3HAaHUE OCHOB 0e30mMmacHOi padOoThl C XWMHUYECKHMMH BEIECTBaMH,
XUMHUYECKON TOCYA0H 1 T1ab0paTOpHBIM 000pYyI0BaHUEM;

HATMYUE TIPAKTHYECKUX HABBIKOB TUTAHUPOBAHMS M OCYIISCTBICHHS CICAYIONINX XUMHUYCCKHIX
9KCIIEPUMEHTOB TIOJT PYKOBOJICTBOM YUYHUTEIIS ¢ 00CYKICHUEM TUIaHAPAOOTHI UM COCTABJICHUEM
TaOJIULIBL:

HN3Y4YCHUC U OITMCAHUC (1)I/I3I/I‘~I€CKI/IX CBOMCTB BC€IICCTB,

O3HAKOMJICHHUCEC C (1)I/I3I/I‘-IGCKI/IMI/I 1 XUMHYCCKHUMU ABJICHUAMMU,

OIIBITHI, WJUTIOCTPUPYIOIINE TIPU3HAKU TIPOTEKAHUS XUMUYECKUX PEAKIIHIA;U3yICHUE
CIIOCOOOB pa3JielicHHs CMeceii;

HOJTy4eHHEe KUCIIOPO/Ia ¥ U3yUCHHE €T0 CBOICTB;

MOJIyYeHHE BOJIOPO/IA U M3YUCHHE €T0 CBOMCTB;

NOJTy4eHHE YTIICKUCIIOTO ra3a U M3y4eHUe ero CBOWCTB;

MOJIYUYCHNEC aMMHAKa U U3YUCHHUC €TO CBOI7[CTB;

NPUTOTOBJICHHE PACTBOPOB C OIPEICIICHHOW MAacCOBOM JI0JIeH pacTBOPEHHOTOBEIIECTBA;
UCCIIC/IOBAaHME W ONHCAHWE  CBOMCTB  HEOPraHMYCCKHX BEIIECTB  Pa3IMYHBIX

KJIaCCOB;

MpUMEHEHNE MHAUKATOPOB (JTaKkMyca, MeTUopamka u ¢eHondraienHa) IsonpeeacHus

XapaKkTepa Cpeabl B paCTBOpAX KUCIIOT U Luenoqeﬁ;

HN3YUYCHUC B3aI/IM0I[CI\/JICTBI/I$I KHCJIOT C METaJlJIaMH, OKCHUJIaMu MCTAJJIOB,

PacTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMU, COJISIMH,

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJTHOTO METaJlIa APYTrUM U3 PacTBOpa COJIH;
uccienoBanre aM(OTepHBIX CBOMCTB I'MIPOKCHI0B AIFOMUHMS U IIUHKA;

peHmiCHuc OKCIICPUMCHTAJIbHBIX 3aaad oo TEMC «OCHOBHBIC KJ1aCChI
HCOPTaHNYCCKUX COG)II/IHGHI/II\/'I));
peliCHuc OKCIICPUMCHTAJIbHBIX 3aaad oo TEMC ((9HeKTpOJII/ITI/I‘-ICCKa$I

IUCCOLIAAIUSY;

PCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMC «Baxwneiinye HeMeTaIbl U HNXCOCAUHCHUA,
PEIICHUC SKCIICPUMECHTAIBHBIX 3aJiad 110 TEMC «Baxneinne MeTalIbl B UXCOCOAUHECHUA,
XUMHYCCKUC SKCIICPUMCHTDBI, HJUIFOCTPUPYIOIINEC TPHU3HAKU ITPOTCKAHUA pCaKHHﬁHOHHOFO

o0OMeHa;

KaUCCTBCHHBIC PCAKIIMU HA MPUCYTCTBYIOIIHNEC B BOAHBIX PACTBOpPAX MOHBI: XJIOpHUI-, 6pOMI/I,[[-,

noaua-, cyiaedar-, ¢ocdar-, kKapOOHAT-, CHIMKAT-aHUOHBI, TUIPOKCUI-HOHBI, KaTHOHBI aMMOHWS,
MarHus, KaJlblus, aTIOMUHNS, jKese3a (2+) wkenesa (3+), meau (2+), IMHKA;
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YMEHHE TPEACTABIATh PE3YNbTaThl JKCIEPUMEHTAa B (OpME BBIBOJIOB, J0KA3aTeNbCTB,
rpaduKoB U TaOJIUI] U BBISBIISITH SMIIUPUUECKHE 3aKOHOMEPHOCTH;

® RIaJICHUEC TMpaBWIaMH O€30MacHOTO OOpamIeHUs C BEMIECTBAMH, HCIOJIb3YEMbIMH B
MOBCE/IHEBHOM JKM3HHM, a Tak)Ke IpaBUJIaMU IOBEJIEHUS B LENSAX COEpeKeHUs 3/10pOBbi U
OKpY’KaloIle MNpUpOJHON Cpeibl; MOHMMaHHE Bpela (OMacHOCTHU) BO3ACHCTBUS HA >KUBbBIC
OpraHU3MBbl OIPEJEICHHBIX BEUIECTB, a TAKXKE CIIOCOO0B YMEHbILIEHUS U MPEIOTBPALICHUS HX
BPEIHOTO BO3/CHCTBHS; NMOHUMAaHWE 3HAYCHUS JKUPOB, OCJIKOB, YIJIEBOJOB IS OpraHW3Ma
YeJI0BEeKa;

® BJIAJICHUE OCHOBAMM XUMHYECKONM TI'DPaMOTHOCTH, BKJIOYAIOIIEW YyMEHUE IPABUIBHO
UCIIOJIb30BaTh M3YYEHHBIE BEILIECTBA M MaTepHalibl (B TOM YHCIE, MUHEpaJbHbIE YA0OpEHUs,
METaJIJIbl U CIUIaBBbI, MPOIYKTHl NEpepabOTKN MPUPOAHBIX UCTOUHUKOB YIJIEBOJOPOIOB (YT,
IMPUPOHOTO Ta3a, HeTH) B OBITY, CEILCKOM XO3sIIICTBE, HA MPOU3BOACTBE; YMEHUE NMPUBOAUTH
IIPUMEPBINPABUIBLHOTO NCIIOJIb30BaHUS U3YUEHHBIX BEIIECTB U MAaTEPUAJIOB;

® yMEHME YCTaHaBIMBATh CBSI3U MEXIY peaJbHO HAOJIOJAaeMbIMM XUMHUYECKUMU SIBICHUSAMH U
poLEeccaMH, IPOUCXOASAIIMMU B MAaKpO- U MUKPOMHUPE, OOBSICHATh MPUUYUHBI MHOTOOOpa3us
BEIIECTB; YMEHHE MHHTErpUpOBaTh XHMHUYECKHE 3HAHUS CO 3HAHUSAMM JPYTUX Y4eOHBIX
IIPEIMETOB C TOMOULIBIO IIE1arora;

® rqpexcTaBieHue o cdepax MNpodecCUOHATBHONW JEesATEIbHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha JIOCTHKEHUSAX XMMHUYECKON HAayKH; HaJIU4une
omnbITa paboThl C pa3IMYHBIMU MCTOUYHUKAMHU HH(OpMAIUKM MO XUMHUM (HAyYHO-TIOMYJIspHas
JUTEepaTypa, CIIOBapH, CIPAaBOYHUKHU, UHTEPHET-PECYPChbl) C OMOPOW Ha aIrOpUTM: YMEHHUE
00BEKTHBHO OLICHWBaTh WH(GOpPMALMIO O BEIIECTBAX, UX MPEBPALICHUAX U IMPAKTHYECKOM
IIPUMEHEHUU.

TpeGoBaHusi K NMpeIMEeTHbIM pe3yJbTATAM OCBOEHHsI Y4eOHOI0 mpeaMeTa
«XuMus», pacnpeaejeHHble M0 rogaM 00y4eHHus
Pesynbratel mo rogam (GopMynHMpyrOTCS TO TPUHIUITY T00aBJICHUS HOBBIX pPE3yJbTaTOB OT
roga K roay, YK€ HasBaHHbIE B MPEABIAYIIUX TOJax MO3ULMH, KakK I[paBUIIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YYHMTHIBAIOTCS (pe3yJbTaThl OYEPETHOTO TOJa IO YMOJYAHUIO BKIIOYAIOT
PE3yNbTaThl MPEABLAYIIHX JIET).

8 KIIACC

pPacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUH DJIEMEHT,
IIPOCTOE BEIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOJAHAs M HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAs M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpPHAs Macca,
MaccoBasl JOJil XHMHYECKOTO »3JIEMEHTa B COEIUHEHUH, MOJIAPHBIA OO0BEM, OKCHJ, KHCIOTA,
OCHOBAaHHE, COIb, ONEKMPOOMPUYAMENLHOCHIL?, CTeTleHbh OKMCIEHHs, XHMHYeCKas peaKIus,
KJIacCU(pUKALUg pPEaKIMi: peakuu COEIWHEHUs, peakUUU pas3JIoKEHUs, peaklUud 3aMelIeHHUs,
peakuu OoOMeHa, 9K30- M JHAOTEPMUYECKUE PEAKLUU; Meniosou s¢hgekm peaxyuu, sIpo aToMa,
ANIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTal b, paguyc aromMa, XMMHYEcKas CBsI3b, MOJSpHas H
HENoJIsIpHasi KOBAJIEHTHAsI CBA3b, NOHHAS CBSA3b, UOH,

2 311ech ¥ Jajee KypCHBOM 0003HAYAIOTCS TLIAHUPYEMbIE TIPEIMETHBIE Pe3yIbTaThl, KOTOPHIE MOTYT
OBITh MOTEHIUAILHOAOCTUTHYThI 00y4aromumcs ¢ 3IIP, Ho He SBIsAIOTCS 00s13aTeIbHBIMH.

16



KaTHOH, aHUOH, PacTBOpP, MaccoBasi J0Jisl BellecTBa (IMIPOLIEHTHAs! KOHLIEHTpAIus) BpacTBOPE;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHU (CM. M. 1) M IIPUMEHSTH 3TH
MIOHSTHSI TIPU OMMCAHUU BEILIECTB U UX MPEBPAIlCHUI;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJHKY JJISI COCTABJICHUS (POPMYJ BEIIECTB, MOJEKYJSPHBIX
YpaBHEHHMI XUMHUECKUX PEaKIIUii, JIEKTPOHHOT O OaaHca;

OTIpeNeNIATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHMAX; CTETIEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHHIX C OMOPOW Ha OMpEJeNIeHUs, B TOM YUCIE CTPYKTYpUPOBAHHEIE;
MIPUHAIICKHOCTh BEUIECTB K OMPENCIEHHOMY KJIacCy COSAMHEHUU 1o (opMyliaM; BUJ XHUMHUYECKON
CBsI3M (KOBAJCHTHAS U MOHHASI) B HEOPTAaHUUECKUX COSAMHEHHUSIX;

UMETh MPEACTABIECHUE O CHCTEME XMMMUYECKUX 3HAHUM, yMETb C IIOMOLIbIO YYHUTENs
MPUMEHITh CHCTEMY XUMHUYECKHX 3HAHWW, Ui YCTAHOBJICHHSI B3aUMOCBSI3U MEXIY H3YYCHHBIM
MaTepHalioM U MpPH IOJyYCHHH HOBBIX 3HAHMH, a TAaKXKe MPU pabOTEe ¢ UCTOYHUKAMHU XMMHUYECKOH
unpopmanuu. OpUEeHTUPOBATHCS B MOHATUSAX U ONEPUPOBATH UMHU Ha 0a30BOM ypOBHE, MPUMEHSTh
IIPU BBITIOJHEHUHU Y4YeOHBIX 3aJaHUN M PEHICHUH PAaCUeTHBIX 33/1a4 C OMOpOW Ha alrOpUTM YYEOHBIX
NEHCTBUI M3y4YeHHBIE 3aKOHBI W TEOPHM: 3aKOH coxpaHeHus Macchl, [lepumonmyeckuii 3axon JI.U.
MenpeneeBa, 3aKkOH NOCMOAHCMBA CcOCMABA, 3aKOH ABOrajpo; aTOMHO-MOJIEKYJISIPHAs TEOpHsL.
CootHOCUTh 0003HAauYEHHs, KOTOpble MMetoTcsa B Tabnune «llepuognueckas cuctemMa XUMHUYECKUX
anemeHToB [[. M. MeHneneeBa» C 4YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHMSI aTOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB U 3apsll Aapa, oOIlee YHCIO AIEKTPOHOB U paclpeeNieHue UX MO AJNEKTPOHHBIM
CJIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKHE AIIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMHUYECKHE PEaKIuu
(o ymMcmy M coCTaBy y4YacTBYIOIIMX B PEAaKIMU BELIECTB, IO TEIIOBOMY 3((dekTy, 1o M3MEHEHUIO
CTETIeHHU OKUCJICHUS XUMHUECKHUX 3JIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapaKTepu30BaTh (ONHUCHIBaTh) OOILIME XMUMHUYECKHUE CBOMICTBA BEIIECTB Pa3IMYHBbIX KJIACCOB,
MOATBEPK/Ias OMHMCAHWE NpPHUMEpPaMH MOJEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOUIMX XHUMHUYECKHUX
peakuuii ¢ OOPOM Ha CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUS; BO3MOXHOCTU
MPOTEKAHUS XHWMHUYECKUX NPEBpPALCHUH B pa3IMYHbIX YCJIOBHMSX IIOCJIE IPEIBAPUTEIHLHOTO
00CYX/IeHUS C NIe1arorom;

BBIUHCIISTh OTHOCHUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB; MAacCOBYIO JOJIO
XMMHYECKOr0 3JIeMeHTa Mo (hopMyJie COeAMHEHUs; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu ¢ OMOpPOil Ha alroOpuTM™;

NPUMEHATh OCHOBHBIE OIEpPalMyd MBICIUTEIBHON JESATENbHOCTH — aHajdu3 M CHUHTE3,

CpaBHEHHUE, 000011IeHrEe, CcUCTEMAaTU3aIns, KJ1accuukanms, BBISIBIICHUE
MPUYMHHO-CIEACTBEHHbIX CBA3€H — MJI1 M3YyYEeHHUsS] CBOWCTB BELIECTB M XUMHUYECKUX PEaKIIMil;
€CTECTBEHHO-Hay4YHbIE METOJbl ~ TO3HaHWsI  — HaOJIOJIEHUE, U3MEpEHHUE,
MOJIETTUPOBAHUE, IKCIEPUMEHT (peaiibHblll U MblC/IeHHbIl) TIO PYKOBOJCTBOM II€arora; CieloBaTh
IpaBWJIaM TMOJIb30BaHUS XMMHUECKOH MOCYZ0N U JIaDOpaTOPHBIM 000PYIOBaHUEM, a TaKXKe IMpaBUIaM
oOpalleHnsi C BELIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU IO BBITOJHEHHIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOA U KUCIOPO/a),
IIPUTOTOBJIEHUIO PAacTBOPOB C ONPENEIEHHOM MaccOBOWM JIOJIEH PpacTBOPEHHOIO BELIECTBA;
IUTAHUPOBATh U MIPOBOAUTH XUMHYECKHE SKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIeNoued U
KHCIIOT C MOMOIIBI0 MHIUKATOPOB (JIakMmyc, dheHoN(pTanenH, METUIOPAHK U Jp.), TOATBEPKIAOIINX
KAueCTBEHHBIH COCTaB HEOPraHMYECKMX BEIIECTB (KAYeCTBEHHbIE PEAaKIMUM Ha HOHBI) TOJ
PYKOBOJCTBOM I€Jarora.

9 KJIACC
PacCKpbIBATbL CMBICII OCHOBHBIX XUMHUYCCKUX MOHATUM: XUMUYECKUN OJICMCHT, aTOM, MOJICKYJIA,
HOH, KaTHOH, AdHHOH, IMpOCTOC BCIIECTBO, CJIOKHOC BE€HIICCTBO, BaJICHTHOCTbD,

3JEKTPOOTPHUIIATENBHOCTb, CTENEHb OKUCICHUS, XUMUUYECKasl PEaKIUsl, XUMUUECKasi CBS3b, Menio8ol
agppexm  peaxyuu,Monb,  MOJAPHBIA  00BEM,  PacTBOp; DIIEKTPOJIUTHI,  HEIIEKTPOJUTHI,
ANEKTPOIIUTHYECKAS TUCCOLMAIUS, PEAKIUU HOHHOTO OOMEHa, KaTalnu3aTop, XUMuieckoe pagrHosecue,
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obpamumbvlie u HeoOpamumvle peaxyuu, OKACIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, OKUCIIUTEIb,
BOCCTAaHOBUTENIb, OKHCIEHHUE U BOCCTAHOBJICHHE, AJJIOTPONHUs, aM(OTEpHOCTb, XUMHYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJUINYECKas), KpUCTAININYecKasl pel€Tka, Kopposusi Memanios, CHiaevl;
CKOpOCMb XUuMuyeckol peaxkyuu, npenenbHo nonycrumas konuentpauus (ITK) Bemectsa;

WUTIOCTPUPOBATh B3aWMOCB3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. . 1) M IPUMEHSATh 3TH
MOHSATHUSA MPU OMKUCAHUU BEIIECTB U UX MPEBPALCHUH;

UCIIONIb30BaTh 3HAKM M CHUMBOJBI UId (PUKCAlMM pe3yNbTaToOB HaOIIOJEHUI, COCTaBIICHUS
dbopMysl BEIIECTB W YPaBHCHHWM XWMHUYECKHX pEaKIWd, 3amucH JaHHBIX YCIOBHH 3ajaad.
Hcnonb3oBatk 00603HaueHus, umewmuecs B Ilepuonuyeckoil cucreme U Tabiuiie pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIEH B BOJIE JUIsl BHIMIOJTHEHUS 3aJJaHUN. OPEIEISATh BAJICHTHOCTh U CTEINEHb
OKHCJICHUS XUMUYECKHX 3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOrO COCTaBa; MPUHAJIEKHOCTh BELIECTB
K ONpEeNeIEHHOMY KJIACCy COEIMHEHUN C OMIOPOM HAa ONPEAEIICHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC;
BUJIBI XUMUYECKON CBSI3U (KOBaJIGHTHAs, HOHHAs, METAJJINYecKasi) B HEOPraHUUECKUX COCAMHEHUSX;
3apsi/i HOHA [0 XUMHUYECKO opmMyie; XapakTep Cpebl B BOJAHBIX PACTBOPAX KHUCIOT U IIEIOYeH, mun
KPUCMATIUYECKOU PeuémKU KOHKPEMHO208euwecmad,

packpeiBaTh cmbica llepuogmueckoro 3akona .M. MeHnneneeBa u JE€MOHCTPUPOBATH €TI0
MOHUMAHUE: OnuUcChleams U Xapakmepuzosams Tabmuunyo ¢opmy llepuoanueckoil cucTembl
XUMHUYECKHUX DJIEMEHTOB: pa3juyaTh IOHATUSA «IJaBHas mnoArpymnmna (A-rpynma)» u «mnoOouHas
noarpynna (b-rpynmna)», Masbie 1 OONBIINE IEPUOBL; COOMHOCUMb 0003HAYCHHSI, KOTOPhIE UMEIOTCS
B TMEPUOJUYECKON TabJMIle, C YHCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHWMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsAl sAapa, 00Iee YUCIO0 JIEKTPOHOB U PacIpeesieHHe HX IO 3JIEKTPOHHBIM
CIIOSIM); 00bsICHAMb O0IIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX JJIEMEHTOB M HUX
COEIMHEHMH B Ipejiesax MaJIbIX IEPUOI0B U INIABHBIX MOATPYMI C YYETOM CTPOCHUSIUX aTOMOB;

KIIACCU(UITUPOBATh XHMHUYECKHUE JJIEMEHTBI, HEOPraHMUYECKHUE BEIICCTBA,

XUMHYECKHE peakiuu (TI0 YUCIY M COCTaBYy YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIJIOBOMY

3¢ dexTy, 10 U3BMEHEHUIO CTENeHEH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB) C OMIOPOi HA CXEMBI;

XapaKkTepU30BaTh (OMHUCHIBATh) OOIIME U Clenu(PUUIeCKue XMUMHYECKHE CBOMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKJAsl ONUCAHME NPUMEPAMH MOJIEKYJISPHBIX U HOHHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN C OTIOPON HA CXEMBI;

COCTABJISITh YPAaBHEHUS 3JIEKTPOIUTHUECKON JTUCCOIMAIUN KUCIOT, IIEJI0UEh U COJIeH; MOIHbIE
U COKpalI€HHBbIC ypaBHEHUs peaKlUii HOHHOTO OOMEHA; YypaBHEHHUS pPEaKIUi, IMOITBEPKIAOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXY BEIIECTBAMH Pa3INYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMHA  MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH
MPOTEKAHUS XMMHUECKHUX MPEBPAIICHU MOCIIe TPEeIBAPUTETEHOT000CYKIACHHS C MEJarorom;

BBIUHCIISTH OTHOCHUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB; MAacCOBYIO JOJIO
XUMHYECKOT0 AJIEMEHTa Mo popMyJie COSTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE; MPOBOIUTH
pacy€ThI 10 YPAaBHEHHIO XHMHUYECKOM PEaKIIu C OTIOPOM Ha aJTOPUTM;

CJIeIOBATh MpaBUIIaM TOJIb30BAHUS XUMUYECKOW MOCYION 1 TabopaTOpHBIM 000pyIO0BaHHUEM, a
TaKKe TpaBWIaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSMHU IO BBITIOJHEHUIO
1ab0PaTOPHBIX XUMHUYECKHX OIBITOB MO MOJTYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (aMMHUAKa
Y YTIEKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMHU, MOATBEPKJIAIOIINE KAYeCTBEHHBIM COCTAaB pa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHI- OpOMUI-, HOAUA-, KapOoHaTt-, ¢hocdar-, CHIMKaT-, CyIbdar-,
TUAPOKCHU/I-UOHBI, KATUOHBI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OIEPAlMU MBICITUTEIBHON JAESITEIbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHNEe, CUCTEMATHU3AIINIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JIJIST M3YYCHHSI CBOWCTB
BEIIECTB U XUMUYECKUX PEAKIIHii; €CTeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOIIO/ICHHE, U3MEPEHUE,
MO/ICIUPOBAHUE, SKCIIEPUMEHT (pEaIbHBINH MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HEmeMt0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs )

TeMBI, OcHoOBHOE co/iep:KaHue OCHOBHBIE BU/bI
pacKkpbIBalonue IeATeJIHLHOCTH
AAHHBIA pa3aeJn o0yuaroumuxcst

MPOrpaMmbli,

H KOJIHIECTBO
yacoB, 0TBOAUMOE€
Ha UX UBYICHHUE

Pa3nen 1.1lepBonavanbubie xumuueckue moHATHsA(20 )
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Tema 1. Xumna —
Ba:kHasl 06J1aCTh
€CTeCTBO3HAHUA U
NpaKTHYeCKOH
AeATe/IbHOCTH
YyeJIOBeKa

(54)

[IpeagmeT xuMuU. Pos1b xumuu 8 sHcu3Hu

yesnogeka. Xumus ecucmeme Hayk. Memoodwl
NO3HAHUS 8 XUMUU.

Tesa u BemectBa. Pu3nyeckre CBOMCTBA
BelleCcTB. ArperaTHOe COCTOSIHHE BeleCTB.
YucTble BemecTBa U cMecH. CriocoObl
paszesieHus cMeced. PUusnyeckre U XUMHUYeCKHe

SIBJIEHUS.
[Ipr3HaKH ¥ yCJI0BUS NPOTEKAHUS XUMUYECKUX
peakiuu.

3HaKOMCTBO C IpaBUJiaMy 6€30MaCHOCTH U
NpuéMaMu paboThbl BXMMHUYECKOH JIabOpaTOPHH.

JeMoHCcTpauuu

1. J/lJabopaTopHOe 060py/I0BaHHUE.

2. PazinuHble BUABI XUMUYECKOU MOCY/bI.

3. 06pas3siibl BELECTB.

4.Cnoco6bl pa3jiesieHUs cMecel
(bunbTpOBaHUeE, BbITapMBAaHUE, ITUCTUILIALMS,
xpomaTtorpadus).

JlaGopaTopHbIe U NpaKTU4YECKHE PaGOThI
JlabopamopHble onbimbl:

Onucanue dusnyeckux

CBOMCTB BelllecTB. Pa3enenue

CMeCH C MOMOILbI0 MarHuTa.
IIpakmuueckue pabombl:

Ne 1. JlabopaTopHoe o06Opy/jOBaHHE U
npueMbl paboThl ¢ HUM. [IpaBuia 6e30nacHOM
PaboThl B XUMUYECKOM JIaOOPaTOPHUH.

Ne 2. OuncTka 3arps3sHeHHOM NOBapeHHOW CoNun

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATUH C IOMOLLbIO
nezjarora.

PackpbIBaTh poJ/ib XMMUH B IPUPO/IE U )KU3HU YeJI0BEKa, eé
CBSA3b C [PYTUMHA HAayKaMH.
PazsinyaThk YyKCThIe BellleCcTBa U CMeCH; OZJHOPOJHbIE U
HeOoJHOpPOAHbIe cMecH; PasimyaTes Gpusnyeckue U
XUMUUYECKUe SIBJIEHUS C OIIOPOM Ha onpe/iesieHUs.
OnpezenssTb IPU3HAKU XUMHUYECKUX peaKL Ui U yCI0BUS UX
NpOTEeKaHMUS.
CiiepoBaTh NpaBUJIaM 10JIb30BAHUA XUMHUYECKOM IIOCYL0OU U
JIabopaTOPHBIM
060pyZ0BaHUEM, a TAKXKe paBUJIaM 00palieHus €
XUMHUYECKUMU Bellle-CTBaMU B COOTBETCTBUM C
MHCTPYKLMSAMH 10 BBIIIOJHEHUIO IPAKTHYECKUX paboT Mo/,
KOHTPOJIEM IleJjarora.
[l1anMpoBaTh M NPOBOAUTH XMMHUYECKHUU 3KCIIEPUMEHT 110
U3yYEeHHUIO U
onvcaHUI0 GU3UYECKHUX CBOMCTB BeIeCTB, CIOCOOO0B
pasziesieHus1 CMecel BelleCTB M10Ji PYKOBOJACTBOM
nejarora ¢ 06CyX/ijeHueM IJlaHa paboThl.
Hcnosib30BaTh NpU BbINOJIHEHUM yY€OHbIX 3a/laHUH U B
npouecce
ucc/el0BaTeIbCKOU eI Te/IbHOCTU HAyYHO-IONYJISIPHYIO
JINTEPaATypy
XUMHUYECKOI0 COZlepKaHusl, ClipaBOYHble MaTepHaslbl,
pecypcbl UHTepHeTa 0/ pyKOBO/ICTBOM IleJiarora.
BricTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHbIE OTBETHI
c onopoi HauH$OpMaLUMIO U3 yueOHUKA U CIPABOYHBIX
MaTepHuasioB, F[pPaMOTHO
YCI0JIb30BaTh U3yYEeHHbIM NIOHATUWHBIX anapaT Kypca
XUMUU
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Tema 2. BemectBa
W XMMHU4YeCKHe
peakuuu

(154)

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI.
3HakH (CUMBOJIbI) XUMUYECKHUX 3JIEMEHTOB.

[IpocTele U c/10KHbIE BellecTBa.
ATOMHO-MOJIEKYIAPHOE YYeHue.

Xumuyeckasi opMy.ia. BasieHTHOCTD
aTOMOB XMMHUYECKUX3JIEMEHTOB. 30KOH
NoCMosIHCM8d cocmasa 8ewecms.
OTHOCUTe/IbHAs aTOMHas Macca.
OTHOcHUTe/IbHAsA MOJIEKYJIIpHAs Macca.
MaccoBas [10J11 XMMUY€ECKOTr0 3JIEMEHTA B
COeIMHEHHUH.

dusnyeckre U XMuMUYeCKUe SIBJeHUS.
Xumuyeckas peakuus.[IpusHaku u ycioBus
NPOTEKAHUS XUMUYECKUX PeaKIiil.
XuMuyecKkue ypaBHEHHUSI.

THUIIBI XUMUYECKUX peaKLun

(coeauHeHUs, pa3/IOXKeHUs, 3aMellleH s,
o6MeHa).

3aKOH COXpaHeHHUsI MacChl BEIECTB.

M. B. JlomoHOC08 — yuéHblii-3HYuKa0neducm.

AdemoHcTpauun
dusuyeckue sBjaeHus (pacTUpaHue caxapa B

CTYIIKe, KUIIEHNEe HKOHAEeHCallkud BOAbI U T. ,U,.).

XuMuyeckue siBJeHus (rOpeHre CBevy,
pa3JioXKeHue caxapa, B3aUMOeUCTBUE CEPHOU
KHCJIOTHI C XJIOPUJ0M 6apusi, pas3Jio’KeHue
ruapokcua meau(1l), B3aumoaecTere
»KeJie3a CCcepoy, B3aUMO/IEUCTBUE XKeJie3a C
pactBopoM cosiv Meau(Il)). OnbrT,
WJIIOCTPUPYIOLIMKA 3aKOH COXpPaHEHUs MacCChI.
NabopaTopHbie U NpakTUUYECKue paboTbl
JlabopamopHble onbimbl:

[IpuMepbl GU3UYECKUX SBJIEHUU

HpI/IMEHHTb €CTeCTBEHHO-Hay4YHbl€ Me€TOJbl I0O3HAHHUA (B TOM
quciie

HabJil0/leHue, MOJleJIMpOBaHNe, SKCIIEPUMEHT) U
OCHOBHbIE Ollepal iy MbICJIUTENbHOM AeaTeJbHOCTH
(cpaBHeHUe, kiaccuduKals) JIJisl U3y4YeHHs BEleCTB U
XMMHUYEeCKUX peakl Ui C ONOPOX Ha aJITOPUTM UJIU CXEMY.

PackpbIBaTh CMbICJ U3y4YaeMbIX IOHATHUHN U 3aKOHOB U
NPUMEHSTh 3TH NOHATUSATIPH ONNMCAHUU CBOMCTB BELECTB
Y UX [IpeBpallleHUH C ONOPOU Ha IJIaH U KJIl0YeBble CI0Ba.

PazinyaTh puanueckue U XUMHUUECKUE SIBJIEHUS, 00 bSCHATh
MX CYLIHOCTb C TOYKH 3pEHUSI aTOMHO-MOJIEKYJISIPHOTO
y4eHHUs C ONIOPOU Ha onpeJieIeHUs U CXEMBL.

OnpeensiTh NPU3HAKU XMMUYECKUX PEAKIIUH, YCIOBUS UX

NpOTEeKaHMUsI.

OO6BACHATD CYLIHOCTb PU3UYECKUX U XUMHUYECKUX
SIBJIEHUM C TOUKU 3PEHUSIaTOMHO-MOJIEKYJISIPHOTO
y4eHUs C UCII0JIb30BaHHWEM BU3yaJIbHOU OMOPHI.

KnaccuduuupoBaTb XMuMU4YeCcKUe peakiuu (1o YUcay u
COCTaBy pearupyroux 106 pasyoluxcs BelecTB) ¢
OTIIOpPOM Ha CXEMBI.

CocTtaBysATh GOPMYJibl GUHAPHBIX BEIIECTB M0
BaJIEHTHOCTH Y ONIpe/ie/IsiTb BAJIEHTHOCTD MO
dbopMys1aM BelecTB C OIOPOM Ha aJIFTOPUTM y4eOHbIX
JEeNCTBUH.

PacctaBisTh K03QpPULHUEHTHI B YyPaBHEHUSAX XUMHUYECKUX
peakIyii c 0Oopor HaaJITOPUTM YUeOHBIX JeUCTBUH.

CsienoBaTh NpaBUJIaM NOJIb30BAHUSA XUMHUYECKOU MTOCYZI0U U
JIabopaTOPHBIM 060PY/I0BAHKEM, A TAKXKE TPABUIAM
obpallieHus C BellleCTBaMHU B COOTBETCTBUHUC
MHCTPYKLMSIMU 10 BbINOJIHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OMNbITOB MO KOHTPOJIEM Te/iarora.

HWcnosib30BaTh NPH BbIMOJHEHUU YY€OHBIX
3a/laHUH U B IPOLeCCE UCCIIE0BATEIBbCKOMN
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(m1aBsieHUE BOCKA, TasgHUEIb/A).
[IpuMepbl XMMUYECKUX SIBJIEHUN
(npokasBaHue MeJJHOW IPOBOJIOKH,
B3aMMO/IeCTBHE MeJla C KUCJIO0TOM).
Mogenn aTOMOB U MOJIEKY.T

MpaKTnyeckana paboTa Ne3 MpusHakn

NPOTEKaHMA XMMUYECKUX peaKL i

BbiyucneHus

— OTHOCHUTEJIbHOW MOJIEKYJIAPHOU MacCChl
BElECTB;

— MacCOBOH JI0JIM XUMHUYECKOT 0

3JieMeHTa 1o GpopMyJie CoOeJUHEHHS.

JlesITeJIbHOCTH
HAy4YHO-NONYJIIPHYIO JIMTEPATyPy XMMUYECKOT O
COoJlep>KaHus, CIpaBOYHble MaTepUaJibl, pecypcbl MHTepHeTa
I10/1 PyKOBO/ICTBOM Ile/iarora.

BbicTpauBaTh pa3BépHYyThle MMCbMEHHbIE U YCTHbIE
OTBETHI C ONIOPOX HauHPOPMALUIO U3 y4eOHUKA U
CNIPaBOYHBIX MaTepHUaJOB, FPaMOTHO
MCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca
XUMUHU

Pa3paen 2. BakHelIue NIpeACTaBUTEIU HeOpraHuyecKux Bemiects (30 4)
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Tema 3. Bo3ayx.
Kucnopoga,.
MoHAaTne 06 okcnaax

(59)

Bo3ayx — cMech rasos.
CocraB Bo3ayxa.Kuciopon —

3JIeMeHT U NIPOCTOoe Belle-
cTBO. 030H — asn10mponHas moougukayus
Kucsopoaa.

HaxoxzaeHue Kucaopoza B Ipupoje,
dusnvecKre U XMuMHUYeCKUe CBOMCTBA (peaKI U1
OKUCJIEHUS], TOpeHHe). Y CI0BUs
BO3HUKHOBEHHS U IpEKpalleHUsI

ropeHus. [loHsATHE 06 OKCHUAAX.

Cnocobbl nosiyueHust Kucsaopoda 8 1abopamopuu u
npomvlulieHHocmu. [lpumMmeHenue

Kucjaopoza. KpyropopoTkuciaopoza B
npupoJe.

Tenso060li 3ghgpekm xumuyeckotl peakyuu,
nousimue o

MepMOXUMUYECKOM yPA8HEHUU, IK30- U
3H/I0TepMHUYECKUX PEAKLUSIX.

Tonaueo (Hegpmy, y201b u MemaH).

3azpsisHeHue 803dyxa,cnocobbl e20
npedomepaujeHust. YcuieHue napHUKo80o20
agpdpekma, paspyuieHue 030H08020 C0S1.

AdemoHcTpauyuu

BzaumogeiictBue pocdopa, cepsl U xesesa
C KHUCJIOPOJ0M (BO3MOKHO HUCIOJIb30BaHUE
BU/I€00MBITOB).

OnpejesieHre coZiep>KaHUsl KUCIOPO/a B
Bo3ayxe. ONbIThI, IEMOHCTPUPYIOLIUE
yCJIOBUSI BOBHUKHOBEHMUSI U ITpeKpaLeHUs
rOpeHUsL.

NabopaTopHbie U NpakTUUYECKue paboTbl
JlabopamopHblil onbim:

0O3HakoMJIeHHE C 06pa3I[aMHu OKCH/IOB.
IIpakmuyeckas paboma:

PaCKprBaTb CMBICJI U3y4Ya€eMbIX MOHSATUU U IIPUMEHATDb 3THU
IMOHATHA MPHU

ONKMCAaHWY CBOMCTB BeLEeCTB U UX IpeBpalleHUH C
VCII0JIb30BaHWEM OMOPHBIXCJIOB U KJIHLIE.

XapakTepu30BaTh (ONUCBIBATD)C ONOPOL HA NAAH, CXeMY,

KPamKy'o 3anuch
COCTaB BO3/1yxa, pU3UYEeCKHe U XU-MUUECKUe CBOMCTBA
KMCJIOPO/1a, CIIOCOOBIero MnoJiyueHus1, ipUMeHeHue u
3Ha4YeHHe B IPUPOJie U )KU3HU YesI0BEKa.

CpasHusams peakyuu 20peHust U Med1eHHO020 OKUC/AEeHUS1 C
npe/iBapUTeJbHBIM 00CYXJeHUeM lTapaMeTpOB
CpaBHEHMUS.

Cobupatb npubOpHI A5 NOJTYYEeHUs KUCA0poa
(BbITECHEHHEM BO/IbI UBO3/yXa).

Pacno3sHaBaTb ONBITHBIM NYTEM KHUCJI0POJ, 10/, KOHTPOJIEM

nejarora.

Hcnosib30BaTh XUMHUUYECKY CUMBOJIUKY JJIs1
cocTaBJyieHUsI pOPMYJI BELEeCTB, MOJIEKYISAPHbBIX
YPaBHEHUU XMMHUYECKUX PeaKL UM C y4aCTUeM
KHCJIOPOJa.

OO6BACHATD CYILIHOCTb 3KOJIOTUYECKUX NTPO6JIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM BO3/yxa.

CnenoBaTh npaBuJiaM 6e30MacHOM paboThl B 1abopaToOpur
IPH UCI0JIb30BAaHUU XUMHUUECKOU OCY/ibl U 000PY/I0BaHUSA
10/, KOHTPOJIEM NI€/IAarora, a Takke NpaBuJiaM obpalleHus
C TOPIOYUMU BeLeCTBAMU B OBITY.

[ln1aHMpOBaTh U OCYLECTBJATDh HAa NPAKTHUKe XUMUYECKHE

3KCIIEPHUMEHTHI,

IPOBOJUTb HAOJ/II0IeHHUS, [ieJIaTh BbIBO/IbI 10 pe3yJibTaTaM
3KCIepUMeHTa [0/ pYKOBO/ICTBOM Iejarora.

Y4acTBOBaTh B COBMECTHOW paboTe B rpyIlIe.
Wcnonp30BaTh NPy BbINOJHEHWU y4eOHBIX 3alaHUN U B
npotecce
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Ne 4. [losiyyeHHe KUCI0POAA, U3YYEHUE €TO MCC/IeJ0BATEIbCKOM e TETbHOCTH HAyYHO-OMYJISIPHYIO

CBOMCTB. JIuTEepaTypy

BbiyucneHusi XUMUYECKOI0 coJiep>KaHus, CPaBOYHbIe MaTepHaJbl,

— MOJIEKYJIIPHOHN MacChbl KMCJIOPOJA U pecypchl MHTepHeTa 1o pyKoOBOCTBOM IleJarora.

030Ha Ha 0CHOBaHMIATOMHON MACChI BbicTpauBaTh pa3BépHYTble MUCbMEHHbIE U YCTHbIE OTBETHI

XUMHYECKOT0 3JIeMeHTa -
C OnIopoi Ha UHQOpMaLUIO U3 YYeOHUKA U CIPABOYHBIX

MaTepHuaJioB C ONOPOM Ha IJIaH, 'PAMOTHO MCI0J1b30BaTh
V3y4YeHHbIN MOHATUWHBIN anlapaT Kypca XMMUHU
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Tema 4. Bogopoga.
IIoHsITHE 0 KHC/IOTAX U
COJIAIX

(54)

Bozopos — 3/1eMeHT U IPOCTOe BelecTBO.
HaxoxaeHue B npupoje, uandeckue u
XMMHUYEeCKHUe CBOUCTBA (Ha mpuMepe
B3aHMMO/IeCTBUS C HEMeTaJlJIlaMU U
OKCHUJAMU MeTaJ/IJIOB), IPUMEHEHHUE, CNOCO6bI
NO/1y4eHUs.

[loHATHE O KUCJA0TAX U COJISIX.
AemoHcTpauun

[TonyyeHue, cobupaHue U

pacno3HaBaHue Bogopoaa.l'opeHue
BOJZlOpO/a.

B3aumojeiicTBue Bogopoa c okcugom megu(II).

Na6opaTtopHble U NpaKkTUYecKue paboTbl
JlabopamopHblii onbim:
B3auMo/iercTBHE KHUCJIOT C MeTa/IJIaMHU.

IIpakmuueckas paboma:

Ne 5. [TosryyeHue BO0pOZa, U3YUYEHUE €TO
CBOMCTB.

BbiyucneHus

— MOJIEKYJIIPHOM MacChl BelLeCTBa Ha
OCHOBaHWH aTOMHOUW MacChbl XMMUYeCKUX
J3JIEMEHTOB

PackpbIBaTh CMbIC/ U3y4aeMbIX NOHATUN U
IPUMEHSTb 3TH MOHSATUS NPUONUCAHUN CBOKUCTB
BelleCTB U UX NIpeBpallleHUH.

XapakTepu3oBaTh (ONUCHIBATh) GU3UUYECKHUE U XUMHUYECKUE
CBOMCTBA BOZLOPO/1a, CIOCOOBI ero NoJiydeHus, HpUMeHeHue
C OIIOPOY Ha IJIaH, KPaTKYIO 3alKCh,
cXeMy.

Cobupatb npubop A5 NoJay4YeHUs BOA0POAa C
VCII0JIb30BAaHHWEM BU3yaJIbHOM ONIOPHI

HMcnosb30BaTh XUMHUYECKY0 CUMBOJIMKY JJIs1
cocTaBsieHUs1 POpPMYJI BEIECTB, MOJIEKYJISIPHBIX
yPaBHEHUU XMMHYECKUX PeaKL UM C ydacTUeM BOLOpOJAa
C OIIOPOH Ha aJITOPUTM.

CnegoBaThb MpaBuJaM 6e30MacHOM paboThl B labopaTOpUH
IpY UCII0JIb30BAHUU XMMUYECKOM MOCY bl U
060pyZ0BaHUS MO/, KOHTPOJIEM Te/Iarora., a Takxe
npaBuJiaM obpallleHUs C FTOPIOYMMHU BelleCTBAaMHU B ObITY

[In1aHMpOBaTh U OCYLIECTBJIATh HAa IPAaKTHKE XUMHUYECKHE
3KCIEePUMEHTHI, TPOBOAUTH HAGI0JeHUS, /1eJ1aTh BbIBO/bI
0 pe3yJibTaTaM 3KCIlepUMeHTa M0/ PYKOBOACTBOM
nejiarora ¢ 00Cy»kJieH1eM IJ1aHa paboThl, C

HCIIOJIb30OBAHHWEM KJ/IMIIE.
Y4yacTBOBaTh B COBMECTHOH pa60Te B rpyIiie.

[ln1aHMpoOBaTh M OCYIIECTBJISATD HA MPAKTUKE XUMHUYECKHUE
3KCIepUMEHTbI, IPOBOAUTb HAbJII0IEHUS], IeJ1aTh BbIBO/IbI

10 pe3yJibTaTaM 3KCIepUMeHTA.
YyacTBOBaTh B COBMECTHOM paboTe B rpyimIe
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Tema 5.
KoJimyecTBeHHbIE
OTHOLIECHHUA B
XUMHH

(44)

KosinyectBo BelectBa. MoJib. MosisipHas macca.
3akoH

ABorazipo. MosisspHbIN 06'b€M ra3oB. PacyéTsl 1o
XMMHW4YECKUM YPaBHEHUSM.

JleMOHCcTpauus
O6pa3s1bl BelecTB KOJIMYeCTBOM 1 MOJIb.

BbiyucneHus

— 00bEMa, KOJIMYECTBA BellleCcTBa rasa o
ero I/I3BeCTHOMyKOJH/I‘-IeCTBy BellecTBa iU
00 bEMY;

— 00'bEMOB Ir'a30B 110 YypaBHEHHUIO peaKI[iH1 Ha
OCHOBE 3aKOHAa00'bEMHBIX OTHOLIEHUH ra3oB

PackpbIBaTh CMbICJ U3y4YaEMbIX TOHSATHUUN U NPUMEHSTh
3TH MOHSATHUS, a TAKXKE U3yUeHHble 3aKOHbI U TEOPUHU JJIsl
pelleHMs pacyéTHBIX 3a/ja4 C IOMOLLbIO [Tearora.
BBIYUCASATH MOJISPHYI0 MacCy BellleCTB; KOJIMYeCTBO
BelllecTBa, 06'bE€M rasa,Maccy BelllecTBa C OI0OPOH Ha
obpasel, Ha GOpMyJibl;
[IpoBOAUTH pacyéThl 10 YpaBHEHUSM XUMHUYECKHUX PeaKIUH ¢
OIMOpOM Ha
ob6pasell, aJITOPUTM Yy4eOHbIX AeMCTBUMN: KOJIMYECTBA,
06'b€Ma, Macchl BELeCTBATO U3BECTHOMY KOJIUYECTBY,
00 bEMY, Macce peareHTOB UJIU IPOJYKTOB peaKL M.
BoicTpauBaTh pa3BEpPHYThie MUCbMEHHbIE U YCTHbIE OTBETHI
C OMopo¥ Ha MH- popMaLMI0 U3 yUeOHHKA U CIPABOYHbBIX
MaTepHuasioB, [PAaMOTHO MCI0/1b30BaTh U3y4YE€HHbIN
NOHSATUHHBIY annapaT Kypca XUMHUHU C IOMOILbIO eJjarora.
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Tema 6. Bogja.
PacTBOpHI.
IlonsTHE 006
OCHOBaHHAX (54)

Bopa, ee cocTas, CTpO€HHE, MOJIEKYJIbI.
dusnyeckue CBOﬁCTBaBOﬂbI. AHau3 u cunme3 —

MemoOdbl U3y4eHust cocmaesa 800bl.
XvMHUYeCcKHe CBOMCTBA BOJIbI

(pasnomeHHe, peaKiouM C HaTpuem, OKCUA0M

KaJIbL U, OKCUA0M Cephl IV .
CoctaB ocHoBaHU M. [IoHATHE 06 UHAKKATOpPAX.

Boda kak pacmeopumesb. PacTBOpPBHI.
Pacmeopumocmb seujecma g gode.
HacvlujeHHble U HEHAcbIWEeHHbIE pacmBOopbl.
MaccoBast o1 BellecTBa B pacTBOpE.
Posb pacmeopos 6 npupode u 8 jcu3HU Yes108€eKa.
Kpyzoeopomeodul 8 npupode. 3arpsisHeHue
npupoJHbIX BoA. OxpaHa

Y OYMCTKA NPUPOJHBIX BO/.
AdemoHcTpauyuun

JJIEKTPOJIM3 BOJbI; CUHTE3 BOJbI;
B3aUMoO/ielicTBUe BoJbl cMeTas1amMu (Na,

Ca) (BO3MO>XHO UCIOJIb30BaHUE
BU/leOMaTepHUaJOB).

PacTBopeHue BelecTB € pa3JIMYHOU
pPacTBOPHUMOCTBIO.

WccnenoBaHue pacTBOPOB KUCJIOT U
1eJioYel C IOMOIbI0 UHINUKATOPOB.

Na6opaTopHble U NpaKTUYeckme paboTbl
[Ilpakmuueckas paboma:

Ne 6. [IpurotoBsieHHe pacCTBOPOB C
ornpee/éHHOM MacCOBOM J10J1er
pacTBOPEHHOTrO BelleCcTBa.

BbiyucneHusi

— C UCIO0JIb30BaHUEM MOHSATUA «MaccoBasi
J10JI4 BellleCcTBa BpacTBope»

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATUHN U
NPUMEHSTDb 3TU MOHATUSI MPUONUCAHUYU CBOMCTB
BelleCTB U UX NIpeBpallleHHUH € MOMOLIbIO [eJ[arora.

XapakTepu3oBaTbh GU3UYECKUE U XUMHUUYECKHE CBOMCTBA
BO/Ibl, €€ pOJIb KaKpacTBOPUTEJISA B IPUPOAHBIX IIpoLeccax
C OIIOPOU Ha IJIaH U CXeMY.

CocTaBsiITb ypaBHEHUS XUMUYECKHX PeaKLUU C yYacTUeM
BO/Ibl C OTIOPOM Ha CXEMY.

OOBACHATD CYLHOCTb 3KOJIOTUYECKUX POO6JIEM, CBI3aHHbIX
C 3arpsisHeHUEeM NPUPOAHBIX BOJ, CIOCOObI OYUCTKH BOJbI
OT NpUMeCeH, Mephl 10 OXPaHe BOJAOT 3arpsA3HEHUS NIOCJIEe
npeJiBapUTENbHOI0 CTPYKTYPUPOBaHUS MaTeprasa.

[I1aHMpPOBaTh U OCYIECTBJISTh HA IPAKTUKE XUMUYECKHE
3KCIIEPUMEHTHI, IPOBOIUTb HAO/I0AEHUS, [ieJIaTh Bbl-
BO/IbI 110 pe3yJibTaTaM 3KCIIepUMEHTA MO, KOHTPOJIEM
rejarora, CUCIoJIb30BaHUEM KJIHIIE,

CieoBaTh MpaBuJiaM 6e30MacHOM paboThl B labopaTOpUHU
IPU UCN0JIb30BaHUM XUMHUUYECKOU MOCY bl U
060py/l0BaHUSA 10/l KOHTPOJIEM Meiarora.

[IpoBOAUTL BHIYUC/IEHUS C MTPUMEHEHHWEM MOHATHUSA
«MaccoBasi J10J151 BelleCTBa BpacTBOpeE» C OIOPOU Ha
bopMy bl

HMcnosib30BaTh NPHY BBINOJHEHUY YY€OHbIX 33/laHUM U B

npoiecce
MCCJIe/I0BATENbCKOM JeATEJIbHOCTH HAyYHO-
NOMYJISPHYIO JIMTEPATYPy XMMHUUYECKOTO COZepKaHu4,
CIpaBOYHbIe MaTepuaJsbl, pecypcbl UHTepHeTanos
PYKOBO/ICTBOM IleJiarora.

BbicTpauBaTh pa3BEépHYThie MMCbMEHHbIE U YCTHbIE OTBEThI
c onopoi HauH$OpMaLMIO U3 yYueOHUKA U CIPABOYHBIX
MaTepHuasioB, FPaMOTHO
VICI0JIb30BaTh U3yYeHHbIN NOHATUUHBIN allnapaT
Kypca XMMHHU NOCJeIpeJBapUTENbHOTO
CTPYKTYPUPOBAHMUs MaTepHuasa
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TeMma 7. OCHOBHBIE
KJIaCChl

HeOpraHu4eCcKHx
coeMHEeHUuM
(114)

Knaccudukauus HeopraHM4ecKuX CoeIMHEHUM.
Okcujpbl: cocTaB, KJaccupukanysa (OCHOBHBIE,
KHUCJIOTHbIE, aM@PomepHble, Hecoa1eobpazyrujue
Ha npumepe okcuda yaaepodall u okcuda azoma
Il, HoMeHKkaaTypa. [losyyeHue OKCUJ0B
(B3aMmopencTemne ¢ BOAOW, KNCNOTaMy,
Lesiodamm).

OcHoOBaHUS: COCTaB,

KJaccupukanus (1esouu u

HepacTBOpPHMble OCHOBaHHUS ),

HOMEHKJIaTypa.

KucnoTsl: cocTaB, kiaccupukanus,
HOMEHKJIaTypa, PU3nvecKrue u XUMHUY€eCKHUe
cBoMCTBa (B3aMMOeNCTBUE C OCHOBHBIMU
OKCHUJAMHU COJISIMH Ha IpUMepe COJISTHOU U
CEpPHOMU KHUCJIOT),

chocobbl nosyyeHus. Psii ak THBHOCTU METAJIJIOB.
Cosu (cpenHUE): HOMEHKJIATYPA, CNOCOObI
noJiy4eHus,

B3aMMO/IeHCTBUE COJIEH C MeTa/lJIaMH,
KHCJIOTaMHU, L[eJI04YaMH U COJISIMHU.
['eHeTH4YecKasd CBA3b MEXAY KJIacCaMU
HeopraHUYeCcKUX

coeuHeHUl. [eHeTUYeckue paabl. [lonaTue
006 aM(}OTEePHBIXTUAPOKCU/AX HA TpUMepe
[[MHKA U QJIIOMUHUSA. XUMU4YeCKHe CBOMCTBA -
B3aUMO/IeHCTBUE C KUCJIOTAMHU U 1[eJI04aMHU.
PaszjioxkeHue py HarpeBaHUHU.

demoHcTpauuu

06pasibl HEOPTraHUYECKUX BEIeCTB Pa3JIMYHbIX
KJ1accoB.B3aumoielicTBue pacTBopa CEpHOM

KHUCJO0THI ¢ okcuaoM meau(Il).
Peakuys HelTpasvM3aLUU.

Ormnpe/enieHre OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHCHUH
1o 1abJoHy.

CocTaBiieHHE CXEM CTPOECHUS OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUN HAOCHOBE OMPEICICHHUS.
CocraBienue GpopMyI1 OCHOBHBIX KJIaCCOB HEOPTaHMUECKUX
COEIMHEHUN U Ha3bIBaHUE UX 110 MEXTyHAPOJIHON U TPUBUAIBHOMN

HOMCHKIJIATyp€ C UCIIOJIb30BAHUCM
OIIpCACIICHUA U Ta6J'II/IHBI PaCTBOPUMOCTH.

KnaccugunupoBanue n3y4aeMbIX BEIIECTB 110 COCTAaBY U
ceoticmeam ¢ OTIOPOH HAOIPEICTICHHSI, CXEMbI M TA0JIHITY
PacTBOPUMOCTH.

CocraBnenue TaOJIUIIbl TCHETHUYECKUX PSAIOB U CXEMBI
«"eHeTHYeCKas B3aMOCBSI3b OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COSAMHCHUI O] PyKOBOJCTBOM IEarora.
[TporHo3upoBaHue CBOMCTB BEIIECTB HA OCHOBE OOIIHX
XUMHYECKHUX CBOMCTB M3YYCHHBIX KJIACCOB, TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI C UCTIOJIb30BaHHUEM CXEMBbI
«"eHeTHYeCKas B3aMOCBSI3b OCHOBHEIX KJIACCOB

HEOPTaHUYCCKUX
CO€OUHEHMI T10]1 PYKOBOACTBOM II€Jarora.

CocraBiieHre MOJIEKYJIIPHBIX YPAaBHEHUN pPEeaKIIHid,
WJUTFOCTPUPYIOLIUX XUMUYECKHAE CBOMCTBA U3YYEHHBIX KIIACCOB U
CcnocooObl noy4eHus BEIEeCTB U3YYEHHBIX KJIaCCOB, IPYIIIL, a
TaKK€ MMOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBA3b MEXIY
HUMH, C OIIOPO Ha BepOAIbHYIO CXeMY B Ka4eCTBE 3pUTEIbHON
OIIOPBI.

CocraBieHre MOJIEKYJIIPHBIX YPABHEHUH PEAKIUI 10 CXEMaM C
IpeBapUTEeILHBIM 00CYX/I€HUEM BbIOOpa pearupyronmx
BELICCTB.

Beluncienue 10  ypaBHEHHSAM XMMHYECKHUX  PEAKLUU
KOJIM4ecTBa, 00bEMA, Macchl BEIIECTBA IO KOJHYECTBY,
00BEMyY, Macce peareHTOB WJIM MPOJYKTOB pPEaKIUU IO
QITOPUTMY.

IInannpoBaHKe U OCYIIECTBICHUE HA TPAKTUKE XUMHYECKOTO
HKCIEPUMEHTA M HAOIIOACHUS MO PYKOBOJICTBOM YUHUTEJISL.
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BbiTecHeHMe OJJHOTO MeTaJljla [PYTUM U3
pacTBOpa CoJu.

Na6opaTtopHblie U NpakTMyeckue paborbl
JlabopamopHble onbimbuil:

B3aumogencTBUE KUCIOT C
MeTa/IaMU. [losnyyeHue
HepacTBOPHUMBbIX OCHOBaHHUM.
B3sanmogencTBrue HepacTBOPUMBIX
OCHOBaHUU C KMCJIOTaMU. PasioxeHue
ruapokcuza megu(ll) mpu HarpeBaHuU.
IIpakmuueckas paboma:

Ne 7. PelieHre sKCiepUMEeHTaJIbHBIX 33/1a4 110

TeMe «OCHOBHbI€E K/JIaCChl HEOPraHUYEeCKUX
CoeJMHEHUN».

BbiyucneHus
— 110 YpaBHEHUSAM XMMHUYECKUX peaKI[ Ui

dopmynrpoBaHUE BHIBOJIOB 10 pe3yJibTaTaM SKCIEPUMEHTA C
UCII0JIb30BAHUEM OITOPHBIX CJIOB.

dopMyHpOBaHUE C TOMOIIBIO MEIArora U BBIIOTHEHHE IPABUIT
6e3omacHoil paboThI B1abOpaToOpuu MpH UCIIOIH30BAHUN
XUMHYECKOH MOCY/IbI U 000PYI0BaHHSL.

Hcnonp3oBanne IIPpU BBIITOJIHCHUUN yqe6Hbe 3aI[aHI/II71 nB
nporecce

UCCIIE/IOBATEIIBCKOW ICSITEIbHOCTH HAYYHO-TIOMYJISIPHOM
JIATCPATYPbl XUMHUYCCKOT'O COACPIKAHMA, CIIPABOYHBIC MAaTCPpUAJIbI,
pecypcsl IHTepHETa, OCYIIeCTBICHHE BEIOOPATION PYKOBOACTBOM
neaarora.

BricTpanBanue pa3BEPHYTHIX MMCBMEHHBIX M YCTHBIX OTBETOB

C ormopo¥ Ha HH(pOPMAIHIO U3 YICOHUKA U CITPABOYHBIX
MaTepHaioB, IPaMOTHOE HCIIOJIb30BaHHUE H3YYCHHOTO
MIOHATUIHOTO arapara Kypca XUMHAH C UCIIOIb30BaHUEM

IIaHa, OTIOPHBIX CJIOB, aJITOPUTMA.

Pasaen 3. llepuoanvyeckuy 3aKoH U [lepuoandeckas cucteMa XMMHU4Y€CKUX

ajsiemenToB /. H.

eHjeJieeBa.

CTpoeHMe aTOMOB. XUMHYeCKas CBA3b. OKMCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE
peaknuu (15 4)
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Tema 8. Nepuogunueckui
3aKoH ullepnoagunyeckas
CUCTEMA XMMUYECKUNX
3N1eMeHTOB

A. U. MeHpene-eBa.
CrpoeHunearoma (7 4)

HepBbIe IMONBITKH K.HaCCI/ICIJI/IKaLU/II/I XUMHWYECKHX
3JIEMEHTOB.

[ToHngaTue o rpyiiax CXo4HbIX 3JIECMEHTOB

(esiouHbIE U
11eJI04HO3eMeJIbHbIe MeTaJlJlbl, FaJIOreHbl,
WHEPTHbIE r'a3bl).

Jsiemenmubl, Komopble

obpaszyrom amgpomepHble

oKcudbl U 2udpokcudbl.

[lepuogunyeckuit 3akoH u [lepuogu-dyeckas
cucteMa

XUMUYecKux asieMeHTOB /I. U. MeHpeseeBa.
[leproabl, rpynnbl, noArpynnbl. usandeckuit
CMBICJI IOPSAZIKOBOT'O HOMeEpPa 3JIEMEHTA,
HOMEpPOB Nepuoja v rpynisbl.

Ctpoenue atoMoB. CocTaB aTOMHBIX AJeP.
H3omonewl.

JnekTpoHbl. CTpoeHHe 3/IEKTPOHHBIX 000/1049€K
aTOMOB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
[lepypoariyecKor CUCTEMBI

J. U. MenpesieeBa.

XapaKTepHUCTUKA XMMHUYECKOI0 3JIeEMEHTA M0 ero
noJsiokeHuto Bllepuoandeckou cucreme /. .
MeHngeneeBa.

3aKkoHOMepHOCMU U3MeHeHUsl ceolicma
3/1eMEeHMOo8 MaJ1blX NePU0d08 U 2/1a8HbIX
nodezpynn 8 3a8UcuUMoCmu 0m amoMHO20
(nopsidkosozo) Homepa.

3HaueHue [lepuoduvecko2o 3aKOHA U
Ilepuoduueckoll cucmembl XuMU4ecKux
3/1eMeHmMo8 0151 pa3sumusi HQyKu U NpaKkmuku.
/. H. MeHdesees — yuéHblil, nedazoe u
2paXcOaHUH.

JemoHcTpauuu

PaCKprBaTb CMBICJI TIEpHUOANYIECKOTI'0 3dKOHA 1o
PYKOBOACTBOM I1eJarora.

[loHMMaTh cyliecTBOBaHHE IEePUOAUYECKON 3aBUCUMOCTHU
CBOMCTB XMMHUY€CKHUX3JIEMEHTOB (MU3MeHeHHe paZjuyCcoB
aTOMOB U 3JIeKTPOOTPHULLATEJIbHOCTH) U UXCOEJUHEHUH OT
NI0JIO’KEeHHA B IepUOAUYECKON CUCTEeMe U CTPOEHUS aToMa
C MCII0JIb30BAaHHWEM CXeM U TabJIUL,.

YcTaHaBAIMBATh CBA3b MEXAY NI0JIOKEHHEM 3JIeMeHTa B
IepuoANYeCKON CUCTeME U CTPOEHUEM ero aToMa (cocTaB U
3apsj AApa, oblee YHUCI0 3JIeKTPOHOB U
pacrnpeziesieHHe HUX 10 3JIEKTPOHHBIM CJ1061M) 110 06pasiy.

[IporHo3upoBaTh XapakTep U3MeHEHUS CBOWCTB 3JIeMEHTOB
Y UX COeIMHEHUH Norpynmam u nepuogam llepuognyeckon
CUCTEMBI C IOMOIIBIO Nlefiarora.

XapaKTepr30BaTb XMUMHUYECKHE 3JIEMEHTHI IePBbIX TPEX
NIepUO/I0B, KaJIUs, KaJIbLUs 110 UX [TOJIOKEHUIO B
[lepuoandeckou cucteme /I. U. Menzaeneena.

CsaefoBaTh NpaBuJaM 6e30MacHOM paboThl B 1abOpaTOPUHU
IIPY MCII0JIb30BaHUU XUMHUYECKOH NOCY/bl U
000pyZi0BaHUA IO/, KOHTPOJIEM TleJiarora.

BeicTpanBaTh pa3BépHYyThle NMCbMEHHbIE U YCTHbIE OTBETHI
C ONIOpO¥ HAaMHPOPMALMIO U3 Y4eOHHUKA U CIIPaBOYHbIX
MaTepHaJsioB, TPaMOTHO
VCI0J1b30BaTh U3yYEeHHbIN NOHATUUHBIN annapaT
Kypca XMMHUH [10CJIe CTPYKTypHUpOBaHUsl MaTeprasa
C MCII0JIb30BaHUEM KJIMIIIE.

HMcnosb30BaTh NPU BINOJIHEHUH Y4€6HbBIX 3aJlaHUN TEKCThI
ydyeOHHUKa [10cJle CTPYKTypUpOBaHUs MaTepuUaa,
cnpaBouHble MaTepuaJnl ([lepuoandeckyro
CUCTEMY XMMHUYeCKuX 3jieMeHTOB /I. U. MeHziesieeBa,
TabJIM1y paCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U COJIEN B
BO/Jie, 3JIEKTPOXUMHUYECKUH pAJ| HAPSX)KeHUH MeTaJslJIoB).

Ucnosib30BaTh NpH BBINIOJIHEHUH yY€OHbIX 3alaHUH U B
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KopoTkonepuogHas 1%}
JJIMHHOINIEpUOUHAS dopMbI
[lepuoguyeckon CUCTEMBI
XUMHUYEeCKUX  3jieMeHTOB /. H.
MeHngeneeBa.

O3HakoMJieHHe C 00paslnaMH MeTaJlIOB

HeMeTaJIJIOB.

Na6opaTtopHbie 1 NpakTUYeckue paboTbl
Jla6opamopHvlii onbim:

B3auMojeiicTBHUe T'HMJPOKCHJA IIMHKA
pacTBOpPaMu KUCJIOT U Le049en

C

H

npotlecce
MCC/1el0BaTe/IbCKOM eI TeJIbHOCTU HayYHO- IOy JISIPHYIO
JIUTEPaTypy
XMUMHUYECKOT0 COJlep>KaHusl, CIpaBOYHble MaTepHasbl,
pecypcbl UHTepHETa MO PYKOBO/ICTBOM Iejiarora
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Tema 9. JsiekmpoompuyamesbHOCMb AaTOMOB PacKpbIBaTh CMbICJ U3y4YaeMbIX IOHATHUU N0, pyKOBOACTBOM
Xumuueckas cAsb. XUMHYECKUX 3J71eMeHTOB. XUMHUYecKas CBAA3b nejarora. OnpezenaTb BUJ, XMMUYECKOW CBA3U B COeJUHEHUHN
OKUCAUTENbHO- (voHHa#, KOBaJIeHTHas NoJisipHas U C MCII0JIb30BAaHUEM CXEM.
BOCCTaHOBUTE/IbHbIE KOBaJIEHTHAs HeloJIApHas). OnpezienATh CTeNeHb OKUCJIEHUSA XMMUYECKOT0 3/IeMeHTa
pgam.mu CreneHb OKHMCJIEHHS. 1o GopMyJie erocoeIMHEHHs C UCII0JIb30BaHUEM
(84) OKkuC/IUTENBHO-BOCCTAHOBUTEJIbHBIE pEaKLUU aIrOpUTMa.
(OBP). Iponieccbl OKUCIEHUA U OmnpeniesisiTh 3JIEMEHT (BeleCTBO) — OKUCJIUTEJb U
BOCCTaHOBJ/IeHHUA. OKMC/IUTENH U 3JiIeMeHT (BelleCTBO) — BOCCTaHOBUTEIb.
BOCCTaHOBHTEJIH. OGBACHATD CYIIHOCTh MPOLECCOB OKHUCJIEHUS U
JemoHcTpauun BOCCTaHOBJIEHHUS.
OKHCIUTENbHO-BOCCTAHOBUTEJIbHBIE CocTaB/IATh 3JIEKTPOHHBIN 6a/laHC C Y46TOM YHUCIA
peaKnuu: ropeHure, peakiimm pasJ/ioKeHu, OTAaHHbIX U IPUHATBIX3JIEKTPOHOB.
coeZIJMHEHUA CocTaB/IATb ypaBHEHUE OKHUCJIUTETBHO-
BOCCTAaHOBUTE/IbHOM peaKLUuHY 10 aropuTMy pasbopa
OKUCJIUTEJNbHO-BOCCTAHOBUTE/IbHOM peaKL U H.
HMcnosb30BaTh NpY BbINOJHEHHUH yYeOHbIX 3a/JaHUHN TEKCThI
y4eOHHKa [10c/ie CTPYKTYypUPOBAaHUA MaTeprasla, ClipaBOYHbIe
MaTepuasibl (IepUOJUYECKYIO
CHUCTeMY XUMHUUYeCKHUX 3jieMeHTOoB /|. U. MeHies1eeBa, TabIUIY
pPacTBOPUMOCTHKUCJIOT, OCHOBAaHUH U COJIEN B BOJIE,
3JIEKTPOXHMHUYECKUH ps/J| HAaPSX)KeHUN MeTaJLJIOB).
Peseps
(34)
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9 KJIACC
(2 u B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs )

Tembl, OcHoBHOe OcCHOBHbIe BUAbl
copepKaHue
packpbiBalowwme Aep AEATEeNbHOCTH
AaHHbIN pa3gen obyuatowmxca
nporpammbil,

U KO1n4yecTBo 4acos,
oTBOAMMOEHA UX

n3yuyeHue
Pa3aeu 1. BemecTBO U1 XMUMHUYeECKHe
peaknuu (17 4)
IloBTOpEeHue u [lepuoguyeckuit 3akoH. [lepuoguueckas cucteMa | XapaKTepHU30BaTb XUMHUUYECKHE 3JIEMEHTHI IEPBBIX TPEX
yrjy6jeHue 3HaHUMN XMMHU4YeCcKUX 31eMeHTOB /Jl. U. MeHieieeBa. NepPUOJ0B, KaJvs U KaJIbL[US M0 UX MOJI0KEHHUIO B
OCHOBHbIX pa3/ieJiOB CTpoeHUe aTOMOB. 3aKOHOMEPHOCTU B UBMEHEHUU [lepuoaudeckou cucteMme /l. U. MeHiesieeBa conopou Ha
Kypca 8 kyiacca CBOMCTB XUMUUYECKHX 371IEMEHTOB MEPBbIX TPEX QJITOPUTM.
(54) NepUOJ 0B, Kaus, KaJIbLUs U UX KnaccuduuupoBaTh M Ha3bIBaTh HEOPraHUYECKHE
COeJJUHEHUH B COOTBETCTBUH C BellleCTBAa U3YUYEHHBIXKJIACCOB C ONOPOM Ha CXeEMY,
M0JIOKEHHWEM 3JIEMEHTOB BIIEPUOIUYECKOH TaGJIUIy PAaCTBOPUMOCTH.
CHUCTEME U CTPOEHHEM UX aTOMOB. OnuceIBaTh 001IMe XMMHUYECKHe CBOMCTBA BelleCTB
Knaccudukanusa u HomeHKIaTypa pPas3/IMYHBIX KJIACCOB,IOATBEPKAATh CBOMCTBA
HeopraHHWYeCcKHUX BelleCcTB (MeXAyHa-po/iHas U npuMepaMHy MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYECKUX
TpHUBUaJIbHAsA ). XUMUYECKHUE CBOMCTBA peakIMi C OIIOPOU Ha CXeMY.
BELIECTB, OTHOCAUIMXCSA K pa3JIMYHbIM KJlaccaM OnpenensiTb BUJ, XUMUYECKOU CBA3U U THUII
HEOpraHUYeCKUX COeIUHEHU M, UX TeHeTUYeCKas KPUCTAJJIMYECKOU PELIETKY BellleCTBa C ONIOPOU Ha
CBSI3b HEOPraHUYEeCKUX BEILECTB. CXeMy.
CTpoeHue BellecTBa: BU/Jbl XMMUY€CKOU CBAI3U U [IporHo3upoBaTh CBOMCTBA BELECTB B 3aBUCUMOCTH OT
THUIIBI UX CTPOEHUd NOC/eNpeBapuUTeJbHOr0 pa3bopa.

33



KPUCTAJJINYECKUX PeIIETOK. 3a8UCUMOCMb

ceolicme geujecme om uxcmpoeHuUus.

JleMoHCcTpauuu

1. Moien KpuCTaNIMYeCKUX PeLIETOK
HeOpraHUYeCKHX BellecTB.

2. KopoTtkonepuozaHnas u

JUIMHHOINlepruoaHasa GopMbl

[leproyeckom CUCTEMbI XUMHAYECKUX

aneMmeHTOB /. 1. MeHgeneeBa

BoicTparBaTb pa3BépHYThie MMCbMEHHbBIE U YCTHBIE
OTBETHI C ONTOPOH HaMHPOPMALMIO U3 YUeOHHKA U
CIPaBOYHBIX MaTePHAJIOB, TPAMOTHO
MCII0JIb30BaTh M3yUYeHHbIM NOHATUHHBIN annapaT Kypca

XUMUH.

Hcnosib30BaTh MPU BbINOJHEHUU yYEOHbBIX 33/JaHUH U B

npoiecce
ucc/e0BaTebCKON 1esITeIbHOCTU HAay4yHO-
NOMYJISIPHYIO IMTEPATYPY XMMHUYECKOTO COJIEpKAHUS,

CIpaBOYHbIe MaTepUaJibl, pecypcbl MHTepHeTa
10/l PYKOBOZICTBOM IeZiarora.

Tema 1.
OcHOBHBIE
3aKOHOMEPHOCT
M XMMHYEeCKHX
peakuuiu (4 4)

Knaccudukanus XuMuieckux peakui no
Pa3/IMYHBIM NPU3HAKaM (110 YUCJIy U COCTABY
YYaCTBYIOIIHUX B PEAKLIUHU BEIECTB, N0
mens1080My 3ghghekmy, no uameHeHuro cmeneHel
OKUC/IeHUSI XUMUYECKUX 3/1eMEHMO08, N0o
obpamumocmu, no yyacmur kama.auzamopa).
IK30- U IHOOMepMu1ecKue peakyuu,
mepMoxumuveckue ypagHeHus. [lonsmue o
cKopocmu xumu4eckoli peakyuu. [loHsimue o
20MO2eHHbIXU 2emepo2eHHbIX peakyusix. [loHssmue
06 06pamuMblx

U HeObPaAMUMBbIX XUMUYECKUX PeaKyUsIX.
IloHsimue o xumuyeckoM pasHogecuu. Pakmopbl,
8AUsIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
N0/I0XCeHUe XUMU4YeCK020 PA8HOBECUS.
OKHUC/IUTENbHO-BOCCTAHOBUTEJIbHbIE pEaKIUU
(3/1eKTPOHHBIH 6a/TaHC OKUCJIUTENBHO-
BOCCTaHOBUTEJIbHOU PEaKIUH).

JdeMoHcTpauuu

PackpbiBaTb CMbICJI H3yYaeMbIX MOHATUN U
NPUMEHSTh 3TH NOHATUS PUOMKUCAHUU CBOUCTB
BelEeCTB U UX IIpeBpallleHU .

KnaccuduuupoBaTb XUMUUECKHE PEAKIIUU 1O PAa3JIMYHbIM

NpU3HaAKaM.

YcTaHaB/IMBATb 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peakL Uy OT pa3IMYHbIX GAaKTOPOB MO/, PYKOBOACTBOM
y4uTess.

[IporHo3upoBaTh BO3MOXXHOCTHU MPOTEKAHUS
XUMUYECKUX peBpalleHrn i BPa3/IMUHbIX YCA0BUAX
nocJie npeJiBapyuTeJbHOU paboThI.

OnpegenaTb OKUCIUTEb U

BocctaHoBUTe b B OBP.CocTaBasTh

3JIEKTPOHHBIN 6aJlaHC peaKI1H.

[Ipou3BOAUTH BIYMCIEHHS M0 XUMUYECKUM YpaBHEHHUSM

10 a/ITOPUTMY.

BbicTparBaTh pa3BEépHYThie MMCbMEHHbBIE U YCTHBIE
OTBETHI C 0NIOPOM HaMHOPMALMIO U3 yUeOHUKA U
CIpaBOYHBIX MaTepPHaJIOB, TPAMOTHO
WCM0JIb30BaTh M3yYeHHbINM NOHATUUHBIA anlnapaT
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1. 3aBUCUMOCTb CKOPOCTU XMMHY€ECKOU

peakLyy OT pa3/IMYHBIX GAKTOPOB.

2. BoszelicTBUe KaTa/iM3aTopa Ha CKOPOCTh
XUMHWYECKOW peaKIUH.

3. [IpyuMepbl HEOOPATUMBIX U 0OPATUMbBIX PEeAKIHH.

4.CMellleHUe paBHOBECUSA XMMHUYEeCKON peaKIuH.

Buryucaenua

— KOJIMYeCTBa BelleCcTBa, 00’béMa U MaccChl
peareHTOB UM NIPOAYKTOB 10 YPaBHEHUAM
XUMHYECKUX peaKL U1

Kypca XUMHUHU NOCJ/IeNpeiBaApPUTENbHOTO

CTPYKTYpPUPOBaHUSI MaTepHUasa.
HMcnosib30BaTh NPU BbINOJIHEHUM yY€OHbIX 3a/IaHUH U B
npoiiecce

HCCIeI0BATENbCKOM 1esITEIbHOCTH HAYYHO-TIONYJ/ISIPHYIO
JINTEpaTypy XMMUYECKOI0 COZepKaHUs, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHETanoc/1e KOHCYJIbTalUH C
neJjlarorom.
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Tema 2.
JJIeKTpoJIMTHYeCKas
JHUCCOL AU,
XumMHu4yecKue

peaKIuu B pacTBOpax
(84)

Teopuss 3JIEKTPOJIMTUYECKOU [AUCCOLMALUU.
JJIEKTPOJIUTBI U HE3JEeKTPOJUThI. KaTHOHBI,
aHWOHBbI. MexaHu3m duccoyuayuu seujecme c
PA3AUYHbIMU ~ 8UOAMU  XUMUYECKOU  C8513U.
Cmenens duccoyuayuu. CUIbHBIE U CJabble
3JIEKTPOJIHTHI.

Peakijuu HOHHOT0 06MeHa, YCJI0BUS UX
npoTekaHUsl. UOHHble ypaBHEHUS peaKLUH.
XuMHYeCcKHe CBOMCTBA KMCIOT, OCHOBAHUU U
coJiel B CBeTe Ipe/iCTaBJeHUl 00
3JIEKTPOJIMTUYECKOU Jucconanuu. Cpesa
pacTtBopa. [loHATHE 0 TUAPOIH3E COJIEN.
KauecTBeHHbIe peaKIU1 Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, OpOMHU, HO3UJ-, CYyIbdaT-,
KapboHaT-,

cuaukaT-dpocdaT- aHUOHBI, TUAPOKCH/I-UOHBI
KaTHOHbI aMMOHHMSI, MarHUs, KaJIbI[Usl, aJIOMUHUS,
»KeJsiesa 2+, 3+, IIMHKa,

NPUCYTCTBYIOIME B BOJAHbBIX paCTBOPAX..

JeMoHcTpauuu

JJIeKTpHUYecKasi IPOBOJUMOCTb PAaCTBOPOB
BElIeCTB; /IB>KEHUE UOHOB B 3JIEKTPUYECKOM
noJie.

OnbITHI, HJJIDCTPUPYIOIHE IPU3HAKHU
NpPOTeKaHUsI peaKLiuii MOHHOT'0 0OMeHa.
OnbITHI 110 ONpe/ie/ieHUI0 Cpe/ibl B pacTBOpax
cosiell (x70pyUAaHATPHs, KapboHaTa HAaTPu4,
XJIOpU/Ja IIMHKa).

JlabopaTopHbIe U

NpaKTH4YeCcKHe paboThl

JlabopamopHblil onbim:

Ne8Peak1ju MOHHOT'0 0O6MeHa B pacTBoOpax
3JIEKTPOJUTOB: cysibdaTa Mmeau(11)

PaCKprBaTb CMBICJT U3yYa€eMbIX MOHSITUMN, a TAKXKE CMBbICJI
TEOpHHBHEKTpOHHTH‘IECKOfI AUCCOLMALUU C OHOpOﬁ Ha

CXEMBL.
OO6BSCHATD NPUYHUHBI 3JIEKTPONPOBOJ-
HOCTH BOJHBIX PAaCTBOPOB C MOMOIIbIO Nelarora.

CocTaB/ATh ypaBHEHHUS AU CCOLMALMU KUCIIOT,
11eJI0YeH U COoJieH, IOJHbIE M COKpPalléHHbIE HOHHBIE
ypaBHEHUS XUMHUYECKUX PeaKLUi HOHHOTO
obMeHa.

[lmaHupoBaTh M OCYLeCTBJIATH Ha IPAKTHUKE
XUMHUYECKUE SKCIIEPUMEHTBI, IPOBOAUTD HAOGIIOAEHUS,
JlesIaTb BbIBOJbI 110 pe3y/ibTaTaM 3KCIIepUMeHTanocsae
npeJiBapUTENbHON pabOTHI.

CiiefoBaTh NpaBuJaM 6e30MacHOM paboThl B 1abopaToOpuu

npu
MCII0JIb30BAaHUM XHUMHUYECKOHN NOCY1bl U
060pyZ0BaHHUs MO/, KOHTpOJIeMIleZjarora.

[IpoM3BOAMTH BBIYUCIEHUS 10 XUMUYECKUM YPaBHEHUSIM.

BeicTparBaTh pa3BépHYyTble NMUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOX HauHPOPMaLUIO U3 yYeOHUKA U
CIpaBOYHBIX MaTepHUaJioB, FPaMOTHO
VCII0JIb30BAaTh U3y4YEHHbIU NIOHATUUHBIY annapar
Kypca XMMHUHU N0C/IeIpeiBapUTENbHOIO
CTPYKTYpPUPOBaHUS MaTepuasa.

HMcnosb30oBaTh NPU BbINOJIHEHUM yY€OHbIX 3a/laHUH U B

npotecce
MCC/1e/l0BaTebCKON J1esITeIbHOCTU HAay4YHO-
NOMYJISPHYIO IMTEPATYPy XMMHUYECKOTO COJlepKaHus,
CIpaBOYHble MaTepuaJibl, pecypcbl MHTepHeTanocie
KOHCYJIbTAIIMHU C 1eJJarorom.
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Y 1E€J109M, KapOOHaTa HATPUS U COJISTHOU KHUCJIOTHI,
peaknus

HeUTpasr3al Uy MeXAy TUJPOKCU0M Kaus U
COJITHOM KU CJIOTOM.

Ne9. KayecTBeHHble peakLMn Ha MOHbI B pacTBope.

IIpakmuueckas paboma:
Ne 1. PemieHue 3KcriepuMeHTaJIbHBIX 3a/,a4 I10 TeEME.

BuwiuucieHusa
— I10 YpaBHEHUSIM XMMUUYECKHUX PeaKL i1

Pa3gen 2. HemeTasiibl M UX
coeJuHeHHs (24 4)
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Tema 3. O6man
XapaKTepUCTHKA
XMMHYECKHX
ajsieMeHTOB VIIA-

rpynmnsl.
T'asioreHsl

(44)

O6u1as xapaKTepUCTUKA raJIoTEHOB.
OCo6EeHHOCTH CTPOEHUSIaTOMOB 3TUX

3JIeMEeHTOB, XapaKTePHbIE JIJIs] HUX CTENIEHU
okucseHust. CTpoeHre U pusnyeckue cBoMCTBa
HPOCTHIX

Bell[eCTB — rajJioreHoB. XUMHUYeCKHe CBOMCTBa
Ha puMepe xjopa(B3auMo/ielCTBUE C
MeTaJ/lJIaMU, HeMeTaJlJlaMU (BOJIOPOIOM U
KHCJIOPOI0OM), wes0uamu). X10pOBOAOPOJ,.
CoJisiHasi KMCJIOTA, XKMUYECKHe CBOHCTRBA,
noJiyveHue, npuMeHeHue. KauecTBeHHble
peakLMu Ha raJloreHui-uoHsbl. Jelicmgue xaopa u
X/10p08000p00a HA OP2AHU3M Ye08€eKa.
BaxkHel1IMe XJIOPUABI M UX HAX0XK/IeHHE B

npupoze.
JleMOHCTpanuu

BujieoMaTepuasbl: raJoreHbl U UX
coerHeHUs1. 06pasIbl XJIOPH/IOB.

JlabopaTopHbIe U IPaKTU4YeCKHe PaboThI
JlabopamopHblli onbim:

Pacno3naBaHue XJ10pU/-UOHOB.

IIlpakmuueckas paboma:

Ne 2. [losiyyeHUe COJIAHOU KUCJIOTHI, U3yYeHHUe eé
CBOWCTB.

BuiyucaeHus
110 YPAaBHEHHUSIM XUMUYECKUX PEAKIUH.

O6BACHATB 06LIMe 3aKOHOMEPHOCTH B U3MEHEHUHN
CBOMCTB HEMETAJIJIOB U UXCOeJMHEHNH B IIpeJiesiax
MaJIbIX IEPHUO/0B U IJIaBHbIX noArpynin [leproguyeckoi
CUCTEeMbI XMMHUYECKHUX 3JIEMEHTOB C yYETOM CTPOEHHUS UX
aTOMOB C UCT0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh pU3NYECKHE U XUMUYECKHE CBOMCTBA
IPOCTBIX BellleCTBraJloreHoB (Ha IpuMepe XJiopa) U
CJIOXKHBIX BELECTB (XJIOPOBOIOPO/A, XJIOPHUAA HATPHUS),
CIOCO0bI UX MOJyYeHHUs, IPUMEHEHNE U 3HAYEHUE B
IpUpPO/ie U >KU3HU YesIoBeKa N0Cjie CTPYKTYPUPOBAHUSA
MaTepuasia.

OnpejenATh rajJloreHru/1-MoHbI B pacTBOpE C
MCI0JIb30BaHUeM TabJinIbl "XapaKTepHble peakiuu
Ha aHUOHBI".

[I1aHMpOBaTh U OCYLECTBIATb Ha IPAKTHKE
XUMHYECKHE IKCIEPUMEHTbI, TPOBOAUTD HAOJIIOIEHUS],
JleJIaTh BBIBOABI 10 PE3y/IbTaTaM 9KCIEPUMEHTATOCIIE
npeJBapUTeIbHON pabOThI.
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TeMma 4. O6masa
XapaKTepUCTUKA
XUMHUYECKHX
3JIEMEHTOB VIA-
rpynnbl. Cepa u eé
coeguHeHMA (5 4)

0O611as XxapaKTepUCTHKaA 371eMeHTOB VIA-rpynmnsl.
OcobenHocTH

CTPOEHUSI aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe
JUIS1 HUX CTeneHU okucaeHus. CTpoeHue u
du3uYecKre CBOMCTBA NPOCThIX

BelleCTB — KUCJIOPO/Ja U CepPHI.

AnnoTponHble MoAUPHUKALUU KUCJOPO/ia U CEPBI.
XuMuueckue

CBOMCTBA cepbl. B3aumoencTBue ¢
HeMeTaJ/lJIaMU - BOJOPOJIOM UKUCJIOPO/IOM,

MeTaJ/lJIaMU, KOHI[eHTPUPOBAaHHBIMHU a30THOU U
cepHoU kucaoTamMu. CepoBOIOPOJ, CTPOEHHUE,
dUu3nYeckKkue

O6pACHATH 001 e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3/1eMeHTOB VIA-rpynmnsl ¥ UX COeJUHEHU I
C y4ETOM CTPOEHHUS UX aTOMOB C OIIOPOU Ha CXeMy
"M3MeHeHHe palyCcoB BOArpynmnax .
XapakTepusoBaTh GU3UYECKHE
Y XMMHYeCKHe CBOMCTBa IPOCTOrO BellecTBa Cephl U eé
CoeIJMHEHUH
(cepoBof0pPOZA, OKCU/IOB CEPBI, CEPHOM KUCJIOTHI,
cy/ib$aToB), CIOCOOBI UX
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Y XMMHYeCKHe CBOMCTBA (KUCJIOTHBIE U
BOCCTAaHOBUTEJIbHbIE). OKCU/bI CEPBI KAK
npeJCTaBUTENU KUCJIOTHBIX OKCU0B. CepHas
KHCJI0Ta, PU3UYECKHEe U XUMUYEeCKHe CBOMCTBa
(ob1Me Kak npeACcTaBUTES Kaacca KUCAOT U
cneyuguyeckue), npuMmeHeHue. CepHUCTaAs
KHUCJIOTA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e
NPOMbIWIEHHO20 CNOCO6A NOIYYEHUS CepHOU
Kucsaomol. Annhapamsl U hpomekarouwjue 8 Hux
npoyeccwol (Ha npumepe npou3godcmea cepHoll
Kucsomol).

CoJiu cepHOU KUCJIOThI, Ka4eCTBEHHas peakys Ha
cyJibdaT-uoH.

Haxox/ieHue cepbl U €€ coeJUHEHUH B IPUPO/E.
Xumuueckoe

3azpsi3HeHue oKpyxcaroujell cpedbl coedUHEeHUAMU
cepbwl (Kuc10mHble 0024cou, 3a2psi3HeHue 803dyxa u
8000éM08), cnocobbl €20 hpedomaepaujeHusl.

JeMoHcTpauuu

Kosiekuiuu (BuieoMaTepHralibl): cepa v eé
coeJUHEHMUS.

O6yrsiMBaHUe caxapa MnoJ JeiCcTBueM
KOHILIEHTPUPOBAHHOW CEPHOU KUCJIOTHI.

JlaGopaTopHbIe U NpaKTUYECKHE PAabOThI
JlabopamopHvle onbimol:

O6Hapy:xeHue CyabdaT-HOHOB.

B3auMo/eiicTBre pa36aBieHHON CEpHOM KUCJIOTHI C
IIMHKOM.

Buruucaenus

110 YpaBHEHHUSIM XMMHUYECKHX PeaKLur

MMoJIy4€Husd, IpUMEHEHNE U 3BHAYE€HHUE B [IpUPOJE U

»KM3HU YyesI0BeKa CONOPOM Ha CXeMY U IJIaH.
OnpenensTb HaaU4YUe CcyibdaT-HOHOB B pacTBOPeE.

OO BACHATD CYLHOCTb 3KOJOTUYECKUX IPOOJIEM,
CBSI3aHHBIX C IepepabOTKOM COeIMHEHUN CepbI I10CJIe
CTPYKTYpUPOBaHHUS MaTepHaJa.

[l1aHrMpoBaTh ¥ OCyIIECTBJIATD HA MPAKTUKE XUMUAYECKHUE
3KCIIepUMEHTHI, IPOBOJAUTH HAOJIIOeHHS, e/1aTh
BbIBO/IbI 110 pe3y/ibTaTaM 3KCIIepUMEHTa.

CnegoBaThb NpaBuJiaM 6e30MacHOM paboThl B 1abopaTopu

npu
MCII0JIb30BaHUM XMMHUYECKOM MOCY/Ibl U 000PYAOBaHUSA
10/, pyKOBOJCTBOMI1€/1arora.

[Ipor3BOAUTH BIYHCIEHUS 10 XUMUUYECKHUM YPaBHEHHUSIM

1o aaropuTMy.cnosib30BaTh NpU BbINOJHEHUHN YYeOHbBIX

3a/laHUM TEKCThI y4eOHUKA,
crpaBOYHbIe MaTepHrasbl ([lepuoguyeckyto cucTeMy
xuMudeckuxaneMeHToB /l. U. MenieneeBa, Tabuny
PacTBOPUMOCTH KUCJIOT,

OCHOBaHHUU U COJIEN B BOJE, 3JIEKTPOXUMHUYECKUU
P/l Hanpsi>)KeHUM MeTaJlJIoB).

HMcnosib30BaTh NPH BbINOJHEHHUH Y4€OHBIX 33/IlaHUN U B
npoliecce UCCaeJ0BaTebCKOW eI TeIbHOCTH Hay4yHO-
NONYJIIPHYIO JINTEPATYyPYy XUMHUUYECKOI0 COZlepKaHUs,
CIpaBOYHbIe MaTepUaJibl, pecypcbl UHTepHeTanocae
KOHCYJIbTAl|MH C 1eJJaroromMm

=~
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Tema 5. O6man
XapaKTepUCTUKA
XUMHYECKHX
3J1ieMeHTOB VA-
rpynnsl. A30T, pochpop

M MX CO€/JMHEeHUs
(7 4)

0611as xapaKTepUCTUKA 3/1eMeHTOB VA-TpyIIbl.
OcobenHocTH

CTPOEHHUSI AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE
JIJIs1 HUX CTeNleHU OKHCJIEHUSL.

A30T, pacnipocTpaHeHHUe B IpUpoze, PUsndecKue u
XUMUYecKue cBolcTBa. KpyroBopot asora B
pupoze.

AMMuak, ero GU3NYECKUe U XUMUUYECKHEe
CBOMCTBa, NoJlyueHre unpuMeHeHnue. Conu
aMMOHUS, UX QU3UUECKHE U XUMUYECKHE
CBOMCTBa, NpuMeHeHUe. KauecTBeHHas peakius
Ha MOHbI aMMOHHA.A30THasl KUCJIOTa, eé
du3nyeckre U XMMHUYeCKHe CBOMCTBA (0011Me Kak
npeJCcTaBUTeJIs KJacca KUCIOT U cneyuguyeckue).
Azomucmas kucaoma. Ucnoas308aHue HUMpPAamos u
cosell aMMOHUS 8 Kauecmee MUHepa1bHbIX
yoobpeHuli.

XUMHUecKoe 3arpsi3HeHHe OKpY»Katollel cpesibl
Coe/IMHEHUSIMU a30Ta (KUCIO0THBIE JOXK/H,
3arpsi3HeHHe BO3/1yXa, HOYBBI U

BOJI0€MOB).

®ocdop, anromponHeie modugpukayuu

¢ocgopa, dusrnyeckue UXUMUYECKUE CBOMCTBA.
Okcug pocdopa(V) u pocdopHas kuca0Ta,
dusnyecKre U XMMUYECKHE CBOWCTBA,

nosyyeHue. KauecmeeHHas peakyus Ha
¢ocgham-uoHwl.

Hcnosv3osaHue pocghamos 8 kauecmae
MUHEpPaIbHbIX Y0OpeHUll.

3arpsisHeHHe IPUPOAHBIX BOA0EMOB pochaTaMu.

JdeMoHCcTpanuu
Konnekyuu: dpocdop u Ux coeiuMHEHUS.
B3auMoiericTBHE KOHLLEHTPUPOBAHHOW a30THOU

O6bACHATH 00LMe 3aKOHOMEPHOCTH B WU3MEHEHUH
CBOMCTB 3JIeMeHTOB VA- rpynnbl U UX COeJJMHEHUH C
Y4YE€TOM CTPOEHHUSA UX aTOMOB.

XapakTepHu3oBaTh GU3NYECKHE U XUMHUYeCKHe CBOMCTBA
IPOCTBIX BellleCcTBa3oTa U ¢pocdopa U UX COeJUHEHUHN

(aMMuaka, coJsied aMMOHHMS], a30THOM KUCJIOTHI,
HUTpaToB, okcuaa ¢ochopa(V) u PocdopHoH
KHUCJIOTHI,

docdaToB), cnocobbl UX MOJyYeHHUs, IPUMEHEHUE U
3HayeHWe B NpUpOJe U KU3HHU UesioBeKa C
MCII0JIb30BAaHHEM CXEMBI.

OnpenensaiTb UOHBI aMMOHHUSA U pocPaT-HOHBI B pacTBOpe
C UCN0JIb30BaHUEM Tab /1M1l "XapaKTepHble peaKliuy Ha
KaTHOHBI MU aHUOHBI "

OOBACHATD CYLHOCTb 3KOJOTUYECKUX NIPOOJIEM,
CBSI3aHHBIX C HAX0X/,eHUeM COeIMHEeHU I a30Ta U
docdopa B okpyxatollelt cpejie.

[lmaHUpoBaTh M OCYLECTBJIATH Ha MPAKTUKE XMMHUYECKHE
3KCIEepUMEHTDI, IPOBOJAUTD HAO/II0eHu ], eJ1aTh
BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepU-MeHTa.

CnefoBaThb npaBuJiaM 6e30MacHOMN paboThI B
JIabopaTOPUU NPU UCII0JIb30BAHUU XUMUUYECKOU MOCY/1bl
¥ 060py/10BaHUS.

[Ipor3BOAUTH BbIYUCIEHUS 10 XUMUYECKUM yPaBHEHHUSIM.

HMcnosib30BaTh NPY BbINOJHEHHUU Y4eOHBIX 3aJaHUN
TEKCThI y4eOHHKA, CIPaBOYHbIe MaTEPUAJIbI
(mepuoANYeCcKyIo CUCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. V. MeHnpenieeBa, TabiUIy pacCTBOPUMOCTH
KHUCJIOT,

OCHOBaHHUU U COJIeN B BOJiE, 3JIEKTPOXUMHUYECKUU
P/l Hanpsi>)KeHUM MeTaJIJI0B).

Wcnonb30BaTh NpU BbINOJHEHUU yYeOHBIX 33/laHUH U B

npoiecce
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KHCJIOTHI C MeblO.

JlaGopaTopHbIe M NpaKTU4YECKHE PAGOThI

JlabopamopHble onbimbl:

1. B3auMojeiicTBUe coJieit aMMOHMS C IEJI0YbIO.

2.03HaKOMJIeHHUe Cc 06pa3LaMu a30THBIX U
dochopHBIX yA0O6pEHUH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMUaKa, U3y4YeHHE ero CBOKCTB.

BuruucsaeHus
110 ypaBHEHHUSIM XUMUYECKUX peaKI U1

HCCIeI0BATENbCKOH 1eSITEIbHOCTH HAYYHO-TIONYJ/ISPHYIO
JINTEpaTypy XMMUYECKOI'0 COZepKaHUs, CIPaBOYHbIe
MaTepuabl, pecypcbl UHTepHeTanoc/e KOHCYJIbTaluK C
neJjlarorom

TeMma 6. O61mas
XapaKTepuc- TUKa
XUMHUYECKUX
asieMeHTOBIVA-

rpynnsl.
rjiepoj ¥ KpeMHHH U
70,4

Yraepon, annoTpomnHbie MoagudUKAILUU
rpaduT, asiMas.BzaumoencTBue ¢
MeTaJ/lJIaMU, HeMeTaJlJlaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOM U CEPHOM

KHUC/JI0TAaMH, paClIpOoCTpaHEHHUE B IPUPO/J¢E,
(l)I/IBI/I'-IeCKI/Ie N XUMHUYeCKHue

O6BACHATH 001 e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3/1eMeHTOB [VA-rpynmnbl ¥ UX COeJUHEHUH C

Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh QU3NUYECKHE U XMMUYECKHEe CBOMCTBA
NPOCTBIX BEUIECTBYTJIEPOJA U KPEMHUS U UX
coeilMHEHUH (OKCUZO0B YTJIepo/ia, yTroJbHOU
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CoeauHenus
(84)

cBorcTBa. Afcopbuusa. KpyroBopoT yriepo/ia B
npupoJe.

Okcujpbl yriepoa, ux pusndeckue U
XUMUYECKUEe CBOMCTBA, UX/JeMCTBHE HA KUBbIE
OpTaHU3MBbI, I0JIyYeHHe U IpUMEeHEHHUE.
IJko102udeckue npobaembl, C8SA3AHHbIE C OKCUOOM
yenepoda(lV);2zunome3sa 2106a16H020 nomenJieHus
KAumMama; napHuUkosslil 3gpgpexm.

YroJibHasi KUCJI0TA U €€ CoJH, UX GU3nvecKue U
XUMHUYECKUE

CBOWMCTBA, MOJIyYeHHE U IPUMEHEHHE.
KayecTBeHHas peakius HaKap60OHAT-UOHBL
IlepsoHayaibHble NOHAMUS 06 OP2AHUYECKUX
geujecmaax Kak 0 coeOUHEHUSsIX y2./1epoaa:
0CO6EHHOCMU COCMAsa U CMpOeHUSIL.

[loHsimue o 6uo102u4ecKu 8aX*CHLIX 8eUjecmaax:
Jcupax, besnkax,yaaesodax. MamepuasbHoe
e0uHCMB0 0p2aHUYecKUx U

HeopeaHu4ecKux coeduHEeHULl.

KpemHull, ezo usuveckue u Xxumuveckue
ceolicmea (Ha npumepe g3aumodelicmeus ¢
Mmema/anamu U Hememasasnamu), noJy4yeHue u
npuMeHeHue 8 3/1eKMpOHUKE.

CoeduHeHust KpeMHusi 8 npupode. Obuwjue
npedcmassaeHus 06 okcude kpemuus(1V) u
KpemHuegoll kucaome. Cunukamaol, ux
ucno/1b308aHue 8 6bimy, MmeduyuHe,
npombluwieHHOCMuU. BajxcHeliwiue cmpoumensHble
Mamepuassl: Kepamuka, Cmek10, yeMeHm, 6emoH,
Jcene306emoH.

[Ipo6.1embl 6e30nacHO20 UCNO0Ab308AHUS
CMpoumelbHbIXMamepua.io8 8

noecedHe8HOUl HCU3HU.

JeMOoHCcTpauuu

KHUCJIOThI, KApOOHATOB, OKCU/A KPEMHUs], KDEMHHEBOU
KHUCJIOTHI,

CUJIMKATOB), CIIOCOOBI UX MOJy4eHUs], IPUMEeHeH e U
3HauyeHMe B IPUPO/Jie U XKU3HU YesI0BeKa.

OnpenenaTb KapboHaT- U
CUJINKAT- UOHBI B
pacTBope.

O6BACHATH CYLIHOCTb 3K0JIOTUYECKUX NTPObJieM,
CBSI3aHHBIX C HAX0X/|eHUEeM yIJIEKUCJIOT0 rasa B
OKpy-KawlleH cpeje.

WnnrocTpupoBaTh B3aUMOCBSA3b HEOPraHUYeCKUX

COoeJMHEeHUH yryiepoJia MOpraHuYeCKUX BeleCTB MO/
PYKOBOJZCTBOM Y4YHTeJIS.
[lnaHupoBaT M  OCYILeCTBJATbH Ha  IpaKTHUKe
XUMHYEeCKHe IKCIIEPUMEHTDI, IPOBOAUTD HAOJIIOAEHNUS,
JleJIaThb BbIBO/ZbI 10 pe3yJibTaTaM 3KCIIepUMeHTa [1ocjie
npeJBapUTeJbHON pabOTHI.

CnefioBaTh NpaBuJiaM 6e30MacHOM paboThI B
JIabopaTOpPHUM NMPHU KCII0JIb30BAHUU
XUMHUYECKOW MOCY/ibl U 060pyZ0BaHUS.

HMcnosb30BaTh NPU BbINOJIHEHUM y4€OHbIX 3a/laHUI
TEKCTbI y4eOHUKA, CIpaBOYHbIe MaTepHaJlbl
(IleproanYeCKyIO0 CUCTEMY XMMUUECKUX 3/IEMEHTOB
J. U. MeHnpeneeBa, TabiUIy pacCTBOPUMOCTH
KHUCJIOT,

OCHOBaHHUU U COJIEN B BOJiE, 3JIEKTPOXUMHUYECKUU
psAJ HallpsXKeHU K MeTa/lJIOB) OC/Ie KOHCY/IbTAalluu
C meJjarorom.

Hcnosb30BaTh NpY BBINOJIHEHUM yY€OHbIX 3a/laHUH U B

npouecce
YcCJie[10BaTebCKOM J1eITeJIbHOCTH Hay4HO-
NONYJIAPHYIO JINTEPATYyPy XUMHUYECKOI'0 COZlepKaHUS,
CIpaBOYHbIe MaTepuaJbl, pecypcbl MHTepHeTanocne
KOHCYJIbTALIMHU C N1eZjlaroroMm.
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Mopeny KpucTalIMyeCKUX PelIEéTOK aiMasa,
rpaduTa, MoJIeKyJIbl QyJsiepeHa.

Anicopb1is pacCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM yrJiéM.[I[poTuBoras.
Bugeomarepuasnbl: cuaMKaTHasA
IIPOMBIIIJIEHHOCTb. Moie/11 MOJIEKY I
OpraHHW4YecKHUX BelleCTB.

JlabopaTopHbIe U IPaKTU4YeCKHe PadoThI
JlabopamopHblii onbim:

KauecTBeHHas peakiys Ha KapOOHAT-UOH.
IIpakmuueckue pabomvl:

Ne 11. [lonydyeHue yrjieKACaI0T0 ra3a u
M3y4yeHue ero cBoMcTB.KauecTBeHHas
peak1ys Ha KapbOHAT-HOH.

Ne 12. PelneHne sKkCiepuMeHTa/IbHBIX 3324 110
TeMe «HemeTanibi».

Bouruucaenus

110 YpaBHEHHUSIM XMMUY€ECKUX peaKL UK, eciu
O/IMH M3 peareHTOB/|aH B BU/le BOJHOTO
pacTBOpa ¢ U3BECTHOW MacCOBOM 10J1€H.

Pa3jaes 3. MeTa/l/ibl M UX COeUHEHUS
(20 9)
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TeMma 7. O6mue
CBOMCTBa
METaJIJIOB

(44)

O6U.laH XapaKTEPUCTUKA XUMHUYECKUX 3JIEMEHTOB —

MeTaJIJIOB Ha
OCHOBaHUHU UX N0J10KeHud B [leproanyeckon
cucteMe XUMU4eckruxaneMeHToB /l. U.
MengeneeBa u cTpoeHusd aToMoB. CTpoeHue
MeTaJlJIoB. MeTa/l/inyecKas CBA3b U
MeTaJlJIn4yecKas

KpHUCTa//InyecKas peléTKa. JJIeKTPOXUMUYECKU N

psn

HanpspKeHUH MeTasioB. Pusndeckue U
XMUMUYECKHE CBOMCTBAa MeTa/l1oB. O6uwjue
cnoco6bl noiy4eHus memasnnos. [lonssmue o
KOppO3Uuu Memas/108 U 0CHO8HbIE CNOCOObI
3awjumsl om Koppo3suu.Cniagbl (cmasb, Yy2yH,
0pasMuHull, 6pOH3a), ux npuMeHeHue 86bimy
U NpOMblUWIEHHOCMU.

JleMOHCTpanuu

O3HakoMJieHHE C 06pa3laMU MeTaJIJIOB
Y CIJIAaBOB, UXPU3UYECKUMU
CBOWCTBaMHU.

Mopenu KpUucTaaIndecKux

peléToK MeTaJIJOB.
BuaeomaTepuasibl: KOppo3us
METaJJIoB.

JlaGopaTopHbIe U NPAKTUYECKHE PaGOThbI
JlabopamopHble onbimol:

O3HakoMJIeHHE C 06pa3IiaMHU CIIJIAaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH peaKL1 MeTaJlja C
KHCJIOTOM OT MPUPOJ bl METAJLIA.

Buryucaenus
— 110 YpaBHEHHUAM XMMUUYECKUX peaKL Ui, ecau
00UH U3 pea2eHmo8 codepicum npumecu

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATUHN U
IPUMEHATH 3TH NOHATUSA NPUONKUCAHUU CBOMCTB
BelleCTB U UX NIpeBpallleHUH.

O6pACHATH 001 e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIeMEHTOB-MeTaJ/lJIOB U UX COeIMUHEHUH C
Y4E€TOM CTPOEHHUSA UX aTOMOB.

XapakTepHU30BaTh CTPOEHUE MeTaJIJIOB, 06LI1e
dusnyeckre U XUMHUYECKHE CBOUCTBA METAJIJIOB.

XapakTepH30BaTh 061He CIOCOObI NOTYYEeHUs METAJLJIOB
1ocJie CTPyKTypHUPOBaHUS MaTepuaa.

CiiefoBaTh NpaBUJaM 6e30MacHOM paboThl B
JIabopaTopUH NPUUCII0JIb30BAHUHU
XUMUYECKOU NMOCy bl U 000pYA0BaHUS.

[Ipor3BOAUTH BBIYMCIEHUS 10 XUMUUYECKHUM YPAaBHEHU M.

HMcnosb30BaTh NpU BbINOJIHEHUM y4€OHbIX 3a/laHUI
TEKCThI y4eOHMKa, CIPaBOYHbIe MaTePUaAJIbI
(IleproanveCcKyI0 CUCTEMY XMMUYECKUX 3/IEMEHTOB
. U. MeHpesieeBa, TabJIUIy pAaCTBOPUMOCTH
KHUCJIOT,

OCHOBAaHMU U COJIEN B BOJIE, IJIEKTPOXUMHUYECKU U

psJ, HallpsiXKeHU M MeTaJIJIOB).
Hcnosb30BaTh NpU BBINOJTHEHUH YYEOHBIX 33/IaHUH U B
nporecce

ucc/e0BaTe/IbCKOW eATeIbHOCTU Hay4YHO-
NONYJIAPHYIO JINTEPATYPy XUMHUYECKOT0 COZlepKaHUS,
CIpaBOYHbIe MaTepHaJibl, pecypcobl MHTepHeTanoce
npeABapUTENbHON KOHCYJIbTALUU C 1earorom
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TeMma 8. BakHelIue
MeTaJlJIbl 1 UX
coeIUHEeHUs

(16 4)

[llesiouHbIE MeTaJlJIbl. [TonoxxeHue B
[lepuoguyeckoi CHUCTEME XUMUHYECKHX
anemenTtoB /JI. W. MeHpgeneeBa, cTpoeHue
aToMoB.Haxox/JeHue B IpUpo/ie.

dusuyeckre U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kaaus). OKCUibl U
TUAPOKCHU/IbI HATPHUS U KaJsus. [I[puMeHeHMne
I[eJIOYHBIX METAJIJIOB U UX COeUHEHUH.
[llenoyHO3eMe/ibHbIE MeETaJ/lJibl MarHuM u
KaJIbLIMH, cTpoeHHe aToMoB. [losiokeHHe B

[lepuoguyeckon cUcTeMe XUMUYECKUX
aneMmeHTOB /|. U. MeHaeneeBa. HaxoxxaeHue B
npupoze.

®dusnyeckre U XMMHUYeCKHe CBOMCTBA.
BaxkHel1ne coejuHeHUs KaabLus (OKCUL,

U poKcuf, conu). Kécmkocmsw 80dbl u cnocobbl eé
YCMPAHEHUSL.

AmomunHuu. [lonoxxkenue B [lepuoardyeckou
CUCTEME XUMHUYeCKUX3ieMeHTOB /l. Y.
MengesieeBa, ctpoeHue aToMa. HaxoxzaeHnuve B
npupoge. PrusnyecKkue U XMMHUYeCKHe CBOMCTBA.
AMdoTepHble

CBOMCTBA OKCHJA U TUJPOKCU/A.

Kesezo: cocTaB, CBOMCTBA Y MOJIYYEHHE.
[Tosnoxxenue Bllepuoanyecko cucreme
XUMHYECKUX 3JIEMEHTOB

. U. MenpeneeBa, ctpoenre atoma. HaxoxxaeHue B
npupoze. Pusndeckrue U XMMHUYECKHE CBOMCTBA.
Okcuppl, ruApokcu/bl U conuxenesa(ll)

v xeJe3a(IlI).

JdeMoHcTpauuu
B3auMozencTBre HAaTPHUA C BOJOM.
OkpalivBaHHe J1aMeHU MOHAMU

O6pACHATH 001 e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIeMEHTOB-MeTaJlIJIOB B IPyNnax u UX
COeIJMHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3HUECKHEe U XUMUYECKHe CBOMCTBA
IPOCTBIX BellleCTB METAJIJIOB U UX COeIUHEHUH (OKCU/OB,
TUJIPOKCU/IOB, COJIEH) C OTOPOU Ha CXeMY, CIOCOOBI UX
H0Jly4yeHUs], IPpUMeHEeHHe U 3HauYeHue B IPUPO/ie U XKU3HU
yeJioBeKa.

Pacrio3sHaBaThb € NOMOLIbI0 Ka4eCTBEHHBIX PeaKIIMKA HOHBI
MeTaJlJIOB (MarHus, KajJblLys, a/;IIOMUHHUS, IIMHKQ, KeJie3a
(2+), xxenes3a (3+), Megu (2+) C UCIIOJIb30BAHUEM
TabJinIbl "XapaKTepHble peaKM1 Ha KATUOHBI .

[I1aHMpoOBaTh U OCYLECTBIATh Ha IPAaKTHUKE XUMUYeCKHe
3KCIepUMEHTHI, IPOBOAUTH HAO/IIOJeHUS, [ieJ1aTh
BBIBO/IbI [10 pe3y/IbTaTaM 3KCIIEPUMEHTa.

CnenoBaTh NpaBU/iaM 6e30MacHOM paboThl B 1ab0paTOPUHU
IPHHUCII0JIb30BAHUU XUMUYECKOU IOCY bl U
060py/10BaHUS.

[Tpou3BOAUTH BEIYMCIEHUS 10 XUMUYECKUM YPABHEHUSIM.

BoicTpauBaTh pa3BépHYyThle MMCbMEHHbIE U YCTHbIE
OTBETHI C 0NOPOM HAMHPOPMALMIO0 U3 YYeOHUKA U

CIpaBOYHBIX MaTepHaJIOB, [PAaMOTHO
VCI0JIb30BaTh U3yYeHHbIN NOHATUWHBIM annapaT Kypca
XUMMUHU.
Hcnonb30BaTh NpU BbINOJHEHUU yYeOHBIX 3a/laHUN U B
npotecce
McCJie0BaTe/IbCKOM J1esITeJIbHOCTU HAay4YHO-
NONYJIIPHYIO JIMTEPATYPYy XUMUYECKOTO COZlePKAHMUS,
CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTEepHeTanoce

npeABapUTENbHON KOHCYJIbTALUU C 1€Jar0OTOM




HaTpud U Kaaud. OKkpaliuBaHue
IJIaMeHU NOHAMU Ka/IbLIUA.

B3zanMoelcTBYE OKCH/IA KaJIbLIMS C BOJOM.

BI/I,ELGOMaTepI/Ia.HbI: ropeHue xeJsie3sa B KUCjiopoge U

XJIODE.

JlaGopaTopHbIe U MPAaKTHYECKHE PaGOThI

JlabopamopHble onbimbl:

O3HakoMJieHHME C 06pa3laMU aJIlOMUHUSA
Y ero ciiaBoB.AMdoTepHble CBOHCTBA
TUJPOKCH/IA aJIIOMUHUS.

KauyecTBeHHbIE peaKIMK Ha MOHBI JKeJsle3a.
[Ipakmuyeckue pa6ombi:

Ne 13. PenieHue sKkcliepMMeHTaJIbHbIX 3a/[a4 110

TeMe «MeTaab».

BuwiuuciaeHusa
110 YPaBHEHUSIM XUMUYECKUX PEAKI UK.

Pa3spaen 4. XuMuA ¥ OKpyKawiuas
cpeaa (3 4)

Tema 9.
BemecTrBa 1
MaTepuaJibl B

Hoeuvle Mmamepuasibl U mexHos1o2uu. Bewecmea u
mamepuaJibl 8 noscedHesHOll JHCU3HU Ye/108€Kd.

Xumus u 30oposve. bezonacHoe

Ucno/ib308aHUe sewjecme U XumMuveckux peaxuuﬁ 6

XapakTepHU30BaTh pPOJib XUMHHU B pa3IMyHbIX chepax
JleITeJIbHOCTH JIIO/IeH, OCHOBHbIE BelleCTBa U

MaTepHaJibl, IpUMeEeHAeMbl€ B )KU3HH COBPEMEHHOI'O
YyeJIOBEeKa.

KU3HH 4
YyeJI0BeKa bimy.
(34) IIpupoodHbvle UCMOYHUKU Y21e8000p0008 (y201b, O6BACHATD YCJI0BUS 6e30MaCHOT0 MCIO0/1b30BaHU

npupodHulll 2a3, Hehmb), npodykmbul UX

nepepabomku, ux po/b 8 6bimy u
NPOMbIWAEHHOCMU.

OcHo8bI 3K0/102UYecKoll cpamomHocmu.

Xumuueckoe 3azpsi3HeHUe okpyxcaroujeli cpedvl

(npedesnvHo donycmumasi KOHYyeHmMpayusi
sewecms — I1/JK).
Posib Xumuu 8 pewieHuU 3K0102Uu4eCKUX Npo

6s1em.

BEECTB U XI/IMI/I‘-IeCKI/IXpeaKL[I/Iﬁ B 6bITy.
AHaJII/I3I/IpOBaTb U KPUTHUY€CKHU OLI€HHNBATDb I/IH(l)OpMaL[I/I}O 0
BJIMAHHUUN

IPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBA, TPAHCIOpPTa
M JIp. Ha COCTOSIHUE OKpYXKaloLel Cpesibl.
YMeTb 0Ka3bIBaTh IEPBYIO0 NOMOIILb IPU XUMUYECKHUX
0’K0TaX U OTPaBJIEHUSX.
[IpyHUMaTh yyacTue B 06CYK/JJeHUH pobJsieM
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XUMHYECKOU U IKOJIOTUYECKOM HAallPaBJIEHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO O3UILMIO 110 MPOGJIEME U
npe/ijiaraTb BO3MOXHbIEe IyTH €€ pelieHUs C OIOPOU Ha
MHpOpMaIHIo U3

e6HMKa U ClIpaBOYHble MaTepHUaJlbl, pecypchl
HTEepHeTa.

Pe3epB (4 4)
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