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[NHOACHUTEJIBHAA 3AITNCKA

VYuebublii mpeaMer «XUMHS» BXOJUT B IpeaMeTHyl oOmacth «EcrecTBeHHOHAy4HBbIE
npeaMeTs». B cucteMe ecTeCTBeHHOHAydyHOro OOpa3oBaHUS XHMHS KakK y4eOHBIH MpeaMer
3aHMMAET Ba)KHOE MECTO B IO3HAHUU 3aKOHOB IPUPOJIbl, POPMUPOBAHNUN HAYUYHON KapTHUHBI MUpPA,
CO3/IaHMM OCHOBBI XMMHYECKHX 3HAHH, HEOOXOIUMBIX JUIS IOBCETHEBHOM >KHM3HU, HABBIKOB
310pOBOr0 M 0€30IacHOIO [yl YEJIOBEKAa U OKPYXKAIOILEH ero cpelpl oOpa3a >KM3HH, a TaKkKe B
BOCIIUTAHUM SKOJIOTMUECKOMN KYIbTYPBHI.

VYcnemHocTs n3ydyeHus: XMMHUU CBSI3aHa C OBJIAJIEHUEM XUMUYECKUM SI3bIKOM, COOIO/IEHUEM
npaBuia  0e30macHOM pabOThl TPH BBINOJHEHWHM XHMHUYECKOTO OSKCHEPUMEHTa, OCO3HAHHEM
MHOTOYMCIIEHHBIX CBSI3€M XUMUHU C APYTUMH MPEIMETAMU HIKOJIBHOTO Kypca.

[IporpamMma BKiIO4aeT B ce0s OCHOBBI HEOPTaHMYECKON M OpraHUYecKor Xumuu. I'naBHOU
ujeeil mporpamMmbl SIBJISIETCS CO3/JaHHE 0a30BOro KOMIUIEKCA OMOPHBIX 3HAHUH MO XUMHH,
BBIDAKEHHBIX B  (OpMe, COOTBETCTBYIOIIEH BO3pacTy OOYYAIOIIUXCSI M HUX OCOOBIM
00pa3oBaTeNIbHBIM OTPEOHOCTSIM.

B comepxanuM JaHHOrO Kypca TMpPEACTaBIEHbl OCHOBOIIOJIAraloIMe XUMHUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIINE M3YyYEHHE COCTaBa W CTPOCHHUS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTpPOEHHMSI, MPOTHO3HPOBAHHE CBOWCTB BEIIECTB, HCCIIEJOBaHHE 3aKOHOMEPHOCTEH
XMMHMUYECKUX MPEBPAIICHUN U MMyTeH yNpaBlieHUsI UMU B LIEJISAX MMOTY4YEHHUs BEIECTB U MaTEPHAJIOB.

TeopeTnueckyto OCHOBY M3y4€HHUsI HEOPraHWYECKOM XHMMHH COCTaBIIsI€T AaTOMHO-
MoJIeKynsipHoe yueHue, llepmommueckuit 3akon J[.MI. MeHneneeBa ¢ KpaTKUMHU CBEIACHUSIMHU O
CTPOEHHUM aTOMa, BUJIaX XMMHYECKOH CBS3H, 3aKOHOMEPHOCTSAX IPOTEKAHNS XUMHUYECKUX PEAKIUH.

B wu3yyeHuMM Kypca 3HAuYUTENIBHAas pPOJIb OTBOJUTCS XHMHYECKOMY OKCIEPHUMEHTY:
IIPOBEACHUIO MPAKTHUUECKUX M JIAOOPATOPHBIX PadOT, OMHUCAHHIO PE3YJIbTAaTOB YYEHHYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TTPaBUJI 0€30MMacHOM PadOThl B XUMHYECKOM J1A00paTOPHH.

Peanuzamust naHHO#W TIporpaMMmbl B Ipoliecce 00ydeHus Mo3BoJMT oOydaromumcs ¢ 3I1P
YCBOWTbH KIIFOUEBBIE XUMHYECKNE KOMIIETEHIMH U IOHATH POJIb U 3HAYECHHE XMMHMH CPEIH IPYIHX
HayK O IIPUPOJE.

N3yuenne XumMuM  crnocoOCTBYeT  (OPMHPOBaHHIO Yy  OOy4yaromMXCs  HAY4YHOTO
MHUPOBO33PEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJOB (HAOJIIOJEHHE, H3MEPEHHUE, HKCIIEPHUMEHT,
MOJICIUPOBAHUE), OCBOEHHUIO IPAKTHUECKOIO IPUMEHEHMs HayuHbIX 3HaHUI, OCHOBAaHHOIO Ha
MEXIPEIMETHBIX CBA3AX C mnpeameramu «Oxpyxaoomuid Mup», «Dusuka», «buonorus»,
«'eorpadus», «Marematuka» U (GOpPMHUPYET KOMIIETEHIMH, HEOOXOIMMBbIE IJIS INPOJOIKEHUS
o0pa3oBaHus B 00aCTH €CTECTBEHHBIX HayK.

W3yueHne XuMHM CIOCOOCTBYET pa3BUTHIO Yy ciaboBuaamux oOyuaromuxes ¢ 3IIP
IIPOCTPAHCTBEHHOTO BOOOpakeHUs, (PyHKUMOHAIBHOM TIPaMOTHOCTHM, YMEHHs BOCIpPUHHMATh U
KPUTHYECKH aHAJIU3UpOBaTh MH(OpMAIMIO, NPEJICTABICHHYIO B pa3iMyHbIX (GopMax. 3HAYMMOCTb
npeaMera s pa3BUTUS OKM3HEHHOW KOMIETEHIMHM claboBuasunmx oOydatomuxcs c 3P
3aKJIIOYAeTCsl B YCBOCHUU OCHOBBI XUMUYECKUX 3HAHWH, HEOOXOAUMBIX Ul TIOBCEAHEBHOM JKU3HU;
HaBBIKOB 37I0POBOrO M 0€30MacHOTO Ui YeloBeKa M OKpYXKarolled ero cpeiasl oOpasa >KU3HU;
(OpMUPOBAHUHN SKOJOTMUYECKON KYIBTYPHI.

IIporpamma oTpakaeT cojep)kaHue OOyueHHs NpeaMeTy «XHUMHUsS» C Y4eTOM OCOOBIX
oOpa3oBaTeNbHbIX MOTpeOHOCTEH ciaboBuasmux obydatommxcs ¢ 3IIP. OBnageHue ydyeOHBIM
MPEIMETOM «XUMUS» MPEJCTABISET ONPEISICHHYIO TPYIHOCTh Ul CIa00BUAAIINX 00yJaromuxcs
c 3[IP. Drto cBsi3aHO € OCOOEHHOCTSIMH MBICIUTEIBHON JESATEIBHOCTH, MEPUOANYECKUMU
KoJIe0aHUAMU BHMMAaHUS, MAJIbIM O0OBEMOM MaMSTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHWH,
MTOHM>KEHHBIM [1I03HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jnis mpeojoieHus TPYAHOCTEH B M3ydyeHHHM ydeOHOro mpeamera «XuUMHsS» HeoOXxoauma
ajanTanus oObeMa U xapakTepa yueOHOro MarepHaja K M0o3HaBaTeIbHbIM BO3MOXKHOCTSM JTaHHOM



KaTeropuu OOydaromMXCsl, y4eT HX OCOOCHHOCTEH pa3BUTHUS: HCIOJIB30BAHUE aJITOPUTMOB,
BHYTPUIIPEIMETHBIX M MEXIIPEIAMETHBIX CBA3€H, IIOCTENIEHHOE YCIOXHEHHE H3y4aeMoro
Marepuana.

[Ipu u3ydyeHUH XUMHHM HEOOXOIMMO OCYILIECTBIIATH B3aMMOACHCTBUE Ha IOJIHMCEHCOPHOM
OCHOBE.

TeopeTnueckuii  maTepuan pPEKOMEHIYETCS HM3ydaTb B  IPOLECCE  IMPAKTUYECKOM
NEeSITebHOCTH. BO3MOXKHO BbIEIEHHE OTACIBHBIX YPOKOB Ha pEIIEHHE 3aJad B CBA3M CO
CII0’)KHOCTBIO aHanmu3a Tekcta oOydaromumucs ¢ 3[IP. Opranndeckoe €IMHCTBO MPAKTHYECKON M
MBICJIUTEIbHON JEATENIbHOCTH OOy4aloUIuXcs Ha ypOKaX XHWMHUH CIIOCOOCTBYET MNPOYHOMY U
OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HaHUM u ymeHuil. Ocoboe BHUMaHHUE IpU
U3YYEHUHU XUMHMH YAEISETCS M3YUEHUIO «CKBO3HBIX» IOHATHMM U (OPMHUPOBAHMIO HABBIKA
CTPYKTYpUpPOBAaHUS MaTepHaa.

Henun u 3a7a4u u3yveHus: yaeOHoOro npeamera «XuMus»

Obwue yenu wW3ydeHHUs yueOHOro mnpenMera «Xumus» mpeiactaBieHbl B [IpumepHoit
pabouel porpaMmme OCHOBHOTO o01iero oopazoBaHusi. OHU aKTyaTu3HpPOBAHBI C YY€TOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO O0IIEr0 00pa30BaHusl, HAPaBJIEHHOCTH O0y4YeHUsI Ha pa3BUTHE
Y caMOpa3BHUTHE JIMYHOCTH, (GOpMUPOBaHHE €€ MHTEIUIEKTa U 0011el KylIbTypbl. O0yueHne YMEHHUIO
YUUTBCS U MPOJIOJDKATh CBOE 00pa30BaHME CaMOCTOSITENIBHO B HACTOSIEE BPEMS SIBISIETCSI OJTHOM
13 BaKHEHIINX QYHKIUNA yUeOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

Jia cnaboBusnux odyuatomuxcs ¢ 3I1P, Tak ke, Kak U A1 HOPMAaTUBHO PAa3BUBAIOLINXCS
CBEPCTHUKOB, OCBAaMBAIOIIMX OCHOBHYIO 00pa30BaTeNbHYIO IIPOrpaMMy, JOMUHUPYIOIIee 3HaUeHHE
MPUOOPETAIOT TaKue yeau, Kakx:

* (opMupoBaHHE MHTEIJIEKTYaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K COTPYIHHYECTBY,
CaMOCTOSATEIbBHOMY ~IPUHATHIO pEIIeHUl, CHOCOOHOM aganTHpPOBAaTBCS K  OBICTPO
MEHSIOIUMCS YCIOBHAM JKU3HY,

" HaNpaBIEHHOCTb OOy4yeHMsT Ha  CUCTEMAaTH4eckoe MPUOOIIEHHE  ydalluxcs K
CaMOCTOSITEJIBHOM IO3HABATEIbHOW NEATEIbHOCTH, HAYYHBIM M IPAKTUYECKUM METOJaM
MO3HaHUA, POPMUPYIOILUM MOTUBALIMIO U PA3BUTHE CIOCOOHOCTEHN K XUMUM;

= ofecneyeHHe YCIOBHMM, CHOCOOCTBYIOIIMX MNPUOOPETEHHIO OO0y4arolMMHUCS — OIbITa
pa3sHOO0Opa3HOMN AEATEIbHOCTH, TIO3HAHUS U CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIIOUEBBIX
KOMIIETEHLIUH ), UMEIOLUX YHUBEPCATIbHOE 3HAYEHUE TS pa3IMUHbIX BUJIOB J€SITEIbHOCTH;

* (opmupoBaHue yMEHHMH OOBACHATH U OLEHMBATh SBJICHUS OKPYKAIOIIEro MHUpa Ha
OCHOBAHMH 3HAHUH U OIIBITA, IOJYYCHHBIX ITPY U3YYCHUN XMWY,

* (opmupoBaHue y 0Oy4aromUXCs T'yMaHMCTUYECKMX OTHOIIEHUM, MOHMMAHUS LIEHHOCTU
XUMUYECKUX 3HaHUHU 111 BBIPAOOTKHU HKOJIOTHYECKHU 11€71€CO00Pa3HOro NOBEACHUS B OBITY U
TPYAOBOU JIEATENBHOCTH B LIEISAX COXPAHEHMs CBOETO 310POBbs M OKpYXKAKOIed IPUPOJHON
Cpenbl;

" pa3BUTHE MOTHBALUHU K 00YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHMS OOIIEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIIs ¥ HaPaBICHHOCTH JajbHeNIero o0ydeHusl.

Kypc HampaBineH Ha pelleHHe CIeIyUNX 3a0ay, O00eCleUMBAIONIUX —peaTu3aliio
JIMYHOCTHO-OPUEHTUPOBAHHOIO U JICTEILHOCTHOTO MOJIX0A0B K O0OYYEHUIO XMMHHU CIa0O0BUIAIINX
obyuatomtuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUs:

* (opmupoBaHUE NMEPBOHAYAIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABICHUHN O BEIECTBAX, UX
MIPEBPALLEHUAX MU IPAKTUYECKOM IPUMEHEHUH; OBJIAJCHUE TMOHATUHHBIM aIllapatoM u
CUMBOJINYECKUM S3bIKOM XUMUU;

" OCO3HaHHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOM Haykd Kak oOiactu
COBPEMEHHOTO  €CTECTBO3HAHMS, XMMMUYECKMX IIPEBpallCHUM HEOPraHMYEeCKHX U
OPraHMYECKHUX BEILIECTB KAaK OCHOBbl MHOTIMX SBJIEHUH >XUBOW W HEXUBOW INPUPOIBI;
yryOJaeHue MpeACTaBIeHn 0 MaTepuaIbHOM €AMHCTBE MUPA;



" OBJAJCHHE OCHOBAMH XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh H
OOBEKTUBHO OIICHMBATh JKU3HEHHBIC CHUTYallMH, CBS3aHHBIE C XWMHUEH, HaBBIKAMU
Oe3omacHoro oOpamieHus C BEIIeCTBAaMH, HCIIOJIb3yeMbIMU B IIOBCEJHEBHON IKHU3HH,
YMEHHEM aHAIM3HPOBATh M IUIAHHUPOBATH SKOJOTHMUYECKH O€30MacHOE MOBEACHUE B IEIAX
COXpaHEHUs 3JJ0POBbS U OKPYKAIOILEH CPEJIbl;

* (opMupoBaHHEe yMEHUI yCTAaHaBIMBATh CBS3M MEXIY pealbHO HaOII0naeMbIMU
XMUMUYECKIMH SBJICHUSAMH M TPOLECCAMH, IPOUCXOSIIMMU B MHUKPOMHUPE, OOBSCHSTH
MPUYMHBI MHOTOOOpPAa3Hsi BEIIECTB, 3aBUCHMOCTh MX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaKXKe 3aBHCUMOCTh IPUMEHEHHUS BEIIECTB OT X CBONCTB;

" [pPHOOpPETEHHE OTbITa WCIOJNB30BAHMUA PA3IUYHBIX METOJOB HM3YYEHHUS BEIIECTB,
HAONMIONEGHUST 33 WX TPEBPALICHUSAMU TIPU TPOBEIACHUU HECIOKHBIX XUMHUYECKUX
SKCIEPUMEHTOB C UCII0JIb30BaHUEM JIAOOPATOPHOTO 000PYI0OBaHMS U TPHUOOPOB;

* (opmupoBaHHE NMPEACTABICHUI O 3HAUCHUH XMMHUYECKOW HAYKH M PEIICHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIEe B MPEAOTBPAIICHUN TEXHOTEHHBIX U DKOJIOTHIECKUAX
Karactpod.

OcobennocTu oT0Opa M aaNTALMH Y4eOHOT0 MaTepuaJia o XUMUH

OOyuenne y4eOHOMY mpeamery «XuMus» HEoOXOJUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUM Ul YCBOEHHUS MTPOrpaMMHOTO MaTepuana ooydatouumucs ¢ 3[1P. bonbiioe
BHUMAaHHE JIOJDKHO OBITh Y/EJIeHO OTOOpY ydueOHOro MmaTrepuajiga B COOTBETCTBUU C MPHUHIIMIIOM
JOCTYITHOCTH TIPH COXpaHEHHH 001Iero 6a3oBoro ypoBHs. OH JAODKEH MO COACPKAHUIO U 00bEM Y
OBITH aTanTUPOBAHHBIM N5l cinaboBuasmux oOydarommxcs ¢ 3[1P B cOOTBETCTBHM € MX 0COOBIMH
00pazoBaTeNbHBIMU MTOTPEOHOCTAMH. ClienyeT 00JerauTh OBJIaJIECHHE MaTeprUaIoM O0OyJarOIIMMUCS
¢ 3I1P mocpeacTBoM €ro JeTaabHOTO OOBSICHEHHS C CUCTEMATHYECKUM MOBTOPOM, MHOTOKPATHON
TPEHUPOBKOM B MPUMEHEHUH 3HAHUI C UCTIOJIB30BaHUEM IPUEMOB aJTOPUTMHU3ALNN U BU3yaIbHBIX
orop, 00yueHus: CTPYKTYpHUPOBAHHUIO MaTepHaa.

Bonbinoe 3HadeHue uis MOJTHOLEHHOTO YCBOGHMS y4ueOHOro marepualia MMeeT OIropa Ha
MEXIpPEIMETHBIE CBSI3U BOIIPOCOB, H3y4aeMbIX B IaHHOM Kypce, C TAKUMHU Y4e€OHBIMU MpEeAMETaMU
kak «['eorpadus», «Dusukay, «buonorus». [lo3Bomnss paccMarpuBaTh OJUH M TOT Ke yUCOHBIN
MaTepuag € pa3HbIX TOYEK 3PEHHs, MEXKIPEIMETHbIE CBA3M CIOCOOCTBYIOT €ro JydiieMy
OCMBICJICHHUIO, 00JIee MPOYHOMY 3aKPETUICHHUIO MMOTy4YE€HHBIX 3HaHUN U MPAaKTHYECKUX YMEHUH.

[Ipy mnoOAroTOBKE K YpOKaM YyYHUTENb JOJDKEH MPEeaycMOTpeTh (HOPMHUpPOBAHHUE Y
oOyuaronuxcs yMEHUH aHaJIM3upoBaTh, CpaBHUBATh, 00001IAaTh H3y4aeMblil MaTepual,
IUIAHUPOBATh MPEACTOSIIYI0 PabOTy, OCYIIECTBIISITH CaMOKOHTPOJb. HeoO0Xoaumo mOCTOSIHHO
CIIEIUTH 32 MPaBUIBHOCTHIO pedeBOro o(OpMIICHHS BbICKA3bIBaHUI CIA00BUISAIIMX 00YJArOIIUXCS
c 3IIP.

B cBs13u ¢ 0COOEHHOCTSIMH MOBEICHUSH ACATEIHHOCTH C1ab0BUIAAIINX 00ydaromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOIMM CTPOKAWUIIMIA KOHTPOJIb COOIIOJICHUS
MPaBWJI TEXHUKH 0€30MaCHOCTH MPH MIPOBEICHUH Ta00PaTOPHBIX pabOT B XUMUYECKOM KaOUHETe.

IIpuMmepHble BHABI  JAeATEJNbHOCTH  cjaadoBuasammx oOyvamommxes ¢ 3IIP,
0o0yc/I0BJIECHHBbIE 0COOBIMH 00pPa30BATEIbHBIMH MNOTPEOHOCTAMM M o0ecneYyHBaIOIIMe
OCMBICJICHHOE OCBOCHHE COAePKAHUM 00pa30BaHus MO NpeaMeTy «XHMHUA»

Coneprxanue BUI0B JESITEIbHOCTH ClIadoBUsIuX oOydaronuxcs ¢ 3[1P Ha ypokax XuMuu
orpenensercss uX 0coObIMU 00pa30BaTENbHBIMU NOTPEOHOCTAMU. [IOMMMO MIMPOKO UCHOIB3YEMbIX
B OOIl OOO o0mux A Bcex OOydYaroUIMXCsl BUIOB JIESATEIBHOCTH CIEAYET YCHIUTbh BUJBI
NeATeNbHOCTH, CHelu(HUUHble [UId JaHHOM KaTeropuu oOydaromuxcs, Ui oOecredeHus
OCMBICJICHHOTO OCBOEHHUSI COJAEp)KaHUS OO0pa3oBaHMsS [0 TMPEeIMETy: YCHIIEHHE TIpeIMETHO-
MPAKTUYECKON JIEATEIbHOCTH C AaKTUBMU3AlMeH CEHCOPHBIX CHCTEM; YEepeJOBaHHE BHJIOB
JEeATeNbHOCTH, 33ACHCTBYIONINX pa3IMUHble CEHCOPHBIE CUCTEMbI; OCBOGHHE MaTepuaia ¢ OMopon
Ha QITOPUTM; «IIOIIATOBOCTH» B HW3YUYEHUHM MaTepualla; HCIOJIb30BaHHE JIOTIOJHUTEIbHON
BU3YaJIbHOW OMOPHI (IJIaHbI, 00pa3Ibl, CXEMbl, IA0JOHbI, OMOpHbIE Tabuuipsl). [ pa3Butus y



cnaboBusmux oOyuatonmxcst ¢ 3[IP ymenust nenatb BBIBOABI, (POPMHPOBAHUS T'PAMOTHOTO
peUeBOTO BBICKA3bIBAHMS HEOOXOIMMO HMCIOIB30BATh OMOPHBIE ciioBa U Kiume. Ocoboe BHUMaHue
CIIEyeT YIeNUTh OOYYEHHUIO CTPYKTYPUPOBAHUIO MaTepuana: COCTaBICHHUE PHCYHOUHBIX H
BepOATBHBIX CXEM, COCTaBJICHHE TaONMUI, COCTaBJiieHHE Kiaccuukanmuu ¢ 0003HAYCHHBIMHU
OCHOBAHMSAMU /IS KJIACCH(PHUKALMY U HATIOJHEHUE UX IIPUMEPaMHU U Jp.

[IpumepHas TemaTHueckas U TepMHUHOJIOTHYecKas Jiekcuka cooTBeTcTByeT OOIT OOO0.

Jia cnabouadmux oOyuaroniuxcs ¢ 3IIP cyliecTBeHHbBIMU SBIISIOTCS IPUEMbI pabOTHI C
JIEKCHYECKUM MaTepualioM 1o mpeamery. lIpoBoautcst crernuanbHas padoTa 1O BBEICHHIO B
aKTHBHBIN CIIOBaph OOYYarOIIMXCS COOTBETCTBYIOIIEH TEPMHUHONOTHUU. l3ydaemble TEpMUHBI
BBOJSATCS HA TIOJIMCEHCOPHOI OCHOBE, 00s13aTeNIbHA BU3YAJIbHAS MTOJIEPKKA, AITOPUTMBI PabOTHI €
OTIpe/IeIEHNEM, OTIOPHBIE CXEMBI JUIsl aKTyalIn3allii TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera «XuMHUs» B y4eOHOM IJIaHe

B cootBerctBum ¢ DenepaqbHBIM TOCYAapCTBEHHBIM OOpPa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 0011ero 0o0pa3oBaHusi yu4eOHBIN MpeaMeT «XUMHUSD» BXOIAUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHOHAYYHBIE IPEIMETHD) U SBISIETCS 00S3aTEILHBIM JIJISI H3y4YCHUSI.

VY4eOHbIM MIaHOM Ha €€ u3yueHue oTBesieHo 136 yueOHbIX yacoB — 0 2 4 B HeJeNnto B 8 U 9
KJIaccax COOTBETCTBEHHO.

Copepxanune ydeOHOTO mpenmera «XuMus», mnpeacraBieHHoe B I[IpumepHoit paboueit
nporpamme, cootBeTcTByeT PI'OC OOO, paszpaborano ¢ yuderoM IlpumepHON OCHOBHOM
00pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHUs MO y4eOHOMY MPEAMETY « XUMUS»,
cooTBeTcTBYyeT [IprMepHO amanTHpPOBAaHHOM OCHOBHOW 00pa3oBaTeNbHOW MpOrpaMMe OCHOBHOTO
0011ero 00pa3oBaHUs 0OYIAOIINXCS C 3aJCPIKKOM MICUXUIECKOTO Pa3BUTHSL.

COAEPXAHUME YUEBHOI'O ITPEAMETA «XUMU»

9 KJIACC
BemecTBo M XMMHUYECKas peaKIus
[Tepuommueckuii 3aKOH. [Tepuoanueckas cucTeEMa XUMHAYECKUX JJIEMEHTOB

. . MengeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB XUMHUYECKHX
AJIEMEHTOB TMEpPBBIX TPEX TMEPHOAOB, Kalus, KaJbLUs M HMX COEAUHEHHH B COOTBETCTBUU C
MOJIO’KEHUEM 3IeMeHTOB B [leproquueckoii cucteMe U CTpOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUABI XHMUYECKOM CBsI3U. THIBI KPHUCTAUIMYECKUX PEUIETOK,
3A8UCUMOCMb CBOUCME 8eulecmsd Om muna KpUCmaiiuieckou peuémkuy U 8U0a XUMuyecKko cessu.

Knaccudukanuss M HOMEHKJIATypa HEOPraHMYECKHX BeEIIecTB (MEXIyHapoaHas H
TpuBUaNbHas). XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSMIMXCS K pPa3IUYHBIM KjaccaMm
HEOPraHUYECKUX COCAMHEHUI, TeHeTHYeCKas CBSI3b HEOPTraHUUYECKUX BEIECTB.

Knaccudukanus XuMUYeCKUX peakuuid MO pa3iHyYHbIM MpU3HAKaM (IO YUCIY M COCTaBY
Y4acCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3P QEKTy, 0 U3MEHEHHUIO CTENEHEeH OKUCICHUS
XUMHUYECKHX DJIEMEHTOB, 10 00pamumMocmu, NO Y4acmuio Kamaiuzamopa). IK30- H
SHJIOTEPMUYECKUE PEAKIUU. TepMoxumuyeckue yYpasHeHusl.

Iousmue o cxopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvlx u HeoOPAMUMBIX
XUMUHYECKUX peaKyusix. Ilonamue o comoeennvix u cEMEPOCEHHbIX peaKyUusix. Ilonsamue o
XUMUHECKOM paBHOBeCUU. CM@ZM@HHQ XUMUHECKOSO pABHOBECUAL. @aKmopbl, ejausgarowue Ha
CKopocnib XUMUYECKoU peaxkyuu u nonlosx#CeHue XuMudeCKoco pad6Ho6eECusl.

OKHCIUTENFHO-BOCCTAHOBUTENbHBIE PEaKIIMM, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBlI€HHE YpPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopust  DIEKTPOIUTHUYECKON  AUCCOLMAIMHU.  DJEKTPOJMTHYECKAass  JUCCOIMAIMSL.
DNEeKTPONUTHl U HENEKTPOJUTHl. KaTHOHBI, aHWOHBL. Mexanusm Ouccoyuayuu eewecms ¢
Pa3IuuHbIMU 8uO0aMu xumuyeckou ceasu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBIE U cllaOble
AIEKTPOJIUTHI.

Peakunu moHHOTO OOMEHa. YCIOBUS MPOTEKaHHs PEeakIMii MOHHOTO OOMEHa /10 KOHIIA.



[TonHble U COKpALEHHBIE HOHHBIC YPABHEHUS peakiyil. XUMUYECKHE CBOWCTBA KUCIOT, OCHOBAHUU
U CcoJied B CBETE MPEACTaBICHUN 00 JJIEKTpoNMTHYeCcKOo muccommanuu. Cpema pacTBopa.
KauecTBeHHbBIE peakIMy Ha KATHOHBI U aHHOHBI: XJIOPU/-, OPOMUJI-, HOUJI-, CYIb(ar-, KapOoHaT-,
cuiukaT-, hocdar- aHHOHBI; TUAPOKCUI-HOHBI; KATHOHBI aMMOHUS, MarHus, KaJlbIUs, aTFOMUHUS,
xenesa (2+) u (3+), meau (2+), HUHKA, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpAX.

XUMHUYECKUN OKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTAUTMUECKHX PEIIETOK
HEOPraHWYeCKUX BEIICCTB — METAUIOB M HeMeTauioB (rpadura u anmasa), CIOKHBIX BEIECTB
(xyopuzia HaTpUs); UCCICOBaHUE 3aBUCHMMOCTHA CKOPOCTH XMMUYECKOH PEakKiy OT BO3JCHCTBHS
pa3nMyHbIX (AKTOPOB; HCCICIOBAHUE AIICKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, Ipoliecca
JMCCOIMAIIMN  KUCJIOT, IIeNoYed u  cojied (BO3MOXKHO —HCIIOJIb30BAHUE BHICOMATEPUAIIOB);
MPOBEJCHHE OMBITOB, WUIIOCTPUPYIOIIUX TPHU3HAKH MPOTEKAHUS PEAKIMii HOHHOTO OOMEeHa
(oOpazoBaHue ocajKa, BbIIEIEHUE ra3a, 00pa30BaHUE BOJbI); OMBITOB, MIUTFOCTPUPYIOLIUX MTPUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakiuidi (TOpeHHe, PeakiHu pa3JIOKCHUS, COCIAUHCHUS);
pacro3HaBaHHe HEOPTraHUYECKHMX BEIIECTB C TIOMOIIBI0 KAYeCTBEHHBIX PEAKIUi Ha UOHBI; pPEIlICHHE
IKCIIEPUMEHTAIBHBIX 3371a4.

HeMeTanabl U UX cOeTHHEHUS

OOmrass xapakTepucThka TrajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHHe W (QU3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOI'CHOB.
XUMHUYECKHE CBOWMCTBA Ha TMpHMEpe Xiopa (B3aUMOJCHCTBHE C MeTallaMH, HEeMeTallaMh —
BOJIOPOJIOM H KHCIOPOIOM, wenouamu). XiaopoBoaopos. ConsHast KHCIOTa, XAMHYECKHE CBOICTBA,
noxyyeHue, IpUMEHEHUE. /leticmsue Xiopa u Xi0po8ooopood HA opeanu3m derogekd. BaxHenme
XJIOPHIBI ¥ UX HAX0XKICHUE B IIPUPO/IC.

OO6mrast xapaktepuctuka d37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
KHCJIOPOJa U Cepbl. XapaKTepHbIC CTCIICHH OKUCIICHHSI.

Crpoenune u pu3znyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa M CEPhI. AJIOTPOITHBIS
MOIU(UKAITIH KUCIOPOJa M CepPbl. XUMHUYECKUE CBOWCTBA CephI (B3aMMOICHCTBHE C HeMemaliamu
— BOJIOPOJIOM M KUCIIOPOJIOM, METAITIAMU, KOHYECHMPUPOBAHHBIMU A30MHOU U CEPHOU KUCTOMAMU).
CepoBoiopo: cTpoeHUE, PU3MUECKUE M XUMHUECKIE CBONCTBA (KUCIOTHBIC U BOCCTAHOBUTEILHBIC
cBoiicTBa). OKCHIIBI Cephbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa: (PU3HUECKUE
U XUMHYECKHE CBoicTBa (0oOmme u crenuduueckne). Coau CEpHOW KUCIOTHI, KayeCTBEHHAs
peakuus Ha cyiabdar-uoH. CepHUCTas KUCIOTA. Xumuueckue peaxyuu, aexcawjue 6 OCHOGe
NPOMBIULEHHO20 CnOCOOa NoJyuyeHus cepHoll Kuciomvl. HaxoxxJeHue cepsl U €€ COCIMHCHHN B
npupoje. [IpuMeHeHue cepbl U €€ COCAMHEHW B OBITY M B TPOMBIIUICHHOCTH. Xumuueckoe
3azpsAsHenue oKpyscarouell cpedbl COeOUHEHUIMU cepbl (KUCTOMHble 002COU, 3a2PSA3HeHUe 8030YXa
U 8000EM08), CnOCOOBL €20 NPedoMBPAUCHUSL.

OOmrast xapakTepucThKa 31eMeHTOB VA-rpyrmibl. OcOOEHHOCTH CTPOCHHSI aTOMOB a30Ta U
docdopa, xapakTepHbIC CTEIICHN OKHCIICHUS.

A30T, pacmpocTpaHeHHEe B Opupoae, (U3MYECKHME U XMMHYECKHE  CBOMCTBA
(B3auMOJICHCTBUE C METa/NIaMH M HEMETAJUIAMU - KUCIIOPOJIOM M BOJOpoaoM). KpyroBopoT a3ora B
npupoje. AMMHUAK: (PU3UYECKUE W XUMHUYCCKHUE CBOWCTBAa (OKHCIICHWE, OCHOBHBIC CBOWMCTBA
BOJHOTO pacTBOpa), noayyeHue u TpuMeHeHne. CoJM aMMOHHUS: COCTaB, (U3NYECKHE U
XUMHUYECKHUE CBOMCTBA (pa3iioyKeHNne, B3aUMOJICHCTBUE CO IIeJI0YaMHu), TpuMeHeHue. KauecTBeHHas
peaKius Ha HOHbI AMMOHHMSL. A30THAs KUCIIOTa, e€ GU3NYEeCKUEe U XUMHUECKHE CBOMCTBa (00IIue u
cnenupuyeckue), nonyuenue. Hutparel (pasnokeHue). AzoThcTas KucioTa. lcnosbp3oBaHue
HUTPATOB U COJICH aMMOHHUS B KadyeCTBE MHHEPAJbHBIX YIOOpPEHUU. Xumuueckoe szacpssneHue
OKpyrcaiowjell cpedvl CoOeOUHEeHUAMU a30ma (KUCIOMHble 00XHCOU, 3a2pA3HeHUe 8030YXd, NOYBbL U
6000EMO08).

®ochop, arromponuvie moougpuxayuu gocgopa, pusuveckre U XUMHUECKHUE CBOMCTBA
(B3aMMOJICHICTBIIE C METaNIaMH, HEMETAIUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU
kucnomamu). Oxcun ¢ocdopa (V), oprodochopHas xkucnorta: Qusmveckue M XUMHUECKUE



CBOWCTBA, nonyuenue. Ilonamue o MuHepanibHuix yO0oopenusax. Humpamsi u gocamol. Ilonamue o
KOMNIeKCHbIX yooopenusx. OOmas xapakrepuctuka sieMeHTOB I[VA-rpymmel. OcobeHHOCTH
CTPOCHHSI aTOMOB yIJIepoJa U KpeMHUs. BaleHTHOCTh U XapaKTepHbIE CTETICHU OKUCIICHHUSI aTOMOB
yriepoja u KpeMHus. Pacripoctpanenue yriepoaa B Ipupoje, XapakTepHbIe CTEIICHH OKUCIICHHS.

VYraepon, amitorpomHbsle Moaupukamuu (rpadur, anMas), (QU3MUECKHE U XUMHUYECKHE
CBOWCTBA MPOCTHIX BEUIECTB (B3aUMO/JICHCTBUE C METAJUIAMHU, HEMETAIIIAMU, KOHYEHMPUPOBAHHbIMU
azomuou u cepHou kucromamu). Apncop6buusi. KpyroBopor yriaepoma B mnpupopae. OKcuuabl
yriaepona, ux (U3NYECKHEe W XUMHUYECKHE CBOMCTBA, IMOJyYCHHWE W MPHUMEHEHHE, NeHCTBUE Ha
OpraHW3M YeJIOBEKa. JKojocuueckue npoobiemvl, céizanuvle ¢ oxcudom yenepooa(lV), eunomesa
2N100aNbHO20 NOMeNnieHus KIUMama, NapHukoewvlii 3¢h)ghekm. YTONBbHAS KUCIOTa M €€ COJU, UX
¢u3nveckne M XUMHUYECKHE CBOWCTBA, MoJAyYeHue u npumeHenue. KadecTBeHHas peaxiusi Ha
kapOoHaT-uoHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, POMBIIUIEHHOCTH W CEITHCKOM
XO35HCTBE.

O6uue npeacrabieHns 00 0COOEHHOCTAX COCTaBa U CTPOEHUSI OPraHMYECKUX COEAMHEHU I
yriaepoja (Ha MpuUMepe MeTaHa, ITUJICHA, 3TaHOJA, YKCYCHOU KUCIOTHL. X cocmag u xumuueckoe
cmpoenue. Knaccuguxayus opeanuueckux eewjecmg. IloHATHE O OHOJOTHYECKH BaXKHBIX
BEIIECTBAX: JKUpaxX, OeNKax, yriieBoJax — M WX POJIM B KHU3HH dYeloBeka. MamepuanibHoe
€OUHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckne U XMMHUYECKHE CBOWCTBAa (Ha MpUMeEpe B3aUMOJIEHCTBHS C
MeTaJUIaMu B HeMeTaJlJIaMu), noiyyerue u npuMmenenne. Coedunenus kpemuusi 6 npupoode. Oowue
npeocmasnenus 06 oxcude kpemuua(lV) u xpemuuesoii xkucnome. Cunuxamol, huzuueckue u
Xumudeckue ceolcmed, noaydyeHue u npumeHeHue 6 Ovimy, NPOMbIUUIEHHOCTU (8 MEeOUYUHCKOL,
9IeKMPOHHOU, CcmpoumenvHolt u 0p.). Baogwcueiiwue cmpoumenvuvie mamepuanvi: Kepamuxa,
cmekio, yemenm, 6emoH, scene3obemon. [Ipobnemvl 6e30nacno2o UcnoIb308aHUL CIMPOUMETLHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUSHU.

XUMHUYECKUN OSKCIEPUMEHT: H3ydeHHE OOpa3lloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCIIOTHI; IPOBEJECHHWE KAueCTBEHHBIX pEeaKIMil Ha XJIOpUI-WOHBI M HaAOIIOJACHHE
MPU3HAKOB HX TMPOTEKAHUsS; ONBITHI, OTpaxkawmue (U3NUecKHe U XHUMHYECKHE CBOWCTBA
TaJIOTEHOB M UX COEOUHEHHH (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPUANIOB); O3HAKOMIICHHE C
oOpa3uamMu XJOpUIOB (TaJlOreHUJ0B); O3HAKOMJIEHHE C OOpa3laMu cepbl U €€ COeIUHEHUSIMU
(BO3MOKHO HCIOJIb30BAaHUE BHAEOMATEPUAJIOB); HaOIIOACHUE TIpoliecca OOyTIMBaHU s caxapa Mo
NeCTBHEM KOHIEHTPUPOBAHHOM CEpHOI KUCIOThI; H3yU€HUE XMMUUYECKIX CBOMCTB pa30aBiIeHHOM
CEpHOM KHUCIOTHI, IPOBEIEHNE KaUYeCTBEHHOW peakuu Ha Ccyab(aT-uoH U HaOII0eHIE NMPU3HAKa
e€ MpoTeKaHus; 03HaKOMJIeHUE ¢ (PU3MUECKHUMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COEIUHEHUN
(BO3MOHO HCIIOIB30BAHUE BHICOMATEPUANIOB), 00pa3aMu a30THBIX U (OCPOPHBIX YAOOpEHUIA;
MOJIy4eHHE aMMHaKa W H3y4EHHE €ro CBOWCTB; MPOBEICHHE KAYECTBEHHBIX PEAKIUi Ha HOH
aMmMoHMS U (QochaT-MOH W U3YYEHHE TPU3HAKOB WX TMPOTEKAaHHUs, B3aUMOJCUCTBUE
KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ MEbIO (BO3MOXKHO HMCIOJIb30BAHUE BUACOMATEPHUATIOB);
M3Yy4YeHHE MOJIeNeil KPUCTATMYECKUX PEHETOK anMmasa, rpadura; 03HAKOMJIEHHE C IMPOLIECCOM
ancopOIMu pacTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHBOTA3a;
MOJIy4€HHE YTJIEKHCIIOTO Ta3a M U3y4YeHHE €ro CBOMCTB; MPOBEICHHE KaueCTBEHHBIX peaKIHnii Ha
KapOOHAT- U CHJIMKAT-UOHBI H U3yUYeHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIIEHUE C TTPOIYKIHEH
CIJIMKAaTHOW TMPOMBINIJICHHOCTH; PEIIeHHE AKCIEePUMEHTANIbHBIX 3a7ad mo Teme «Baxueitmue
HEMETAIITIbl U UX COCITUHEHUS».

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepUCTHKAa XHMHUUYECKHX OJIIEMEHTOB — METaUIOB Ha OCHOBAaHMHM HX
nosiocxxeHust B [lepuoauueckoit cucreme xumuueckux snemeHToB /. M. MenneneeBa u crpoeHus
atomoB. CrTpoeHne MeTauioB. MeTannuyeckas CBS3b M MeETaJUIMuecKas KpHUCTalIudecKas
pemérka. DJIEKTPOXUMUYECKUN psAJ HanpsDKeHH MeraniaoB. Dusnmveckue M XUMHYECKHE
CBOMCTBa METaUIOB (B3aMMOJEHCTBHE C KHUCJIOPOJAOM, BOJIOM, KucinoTramu). Obwjue cnocobul



noaydyenus memannosg. llowamue o Koppo3uu memanios, OCHOBHble CNOCOOLL 3AWUmbl UX OM
kopposuu. Cniagvl (cmanv, uyeyH, OOpPANIOMUHUL, OpPOH3A) U UX NpuMeHeHue 8 Obimy u
NPOMBIULEHHOCTU.

[[leounble MeTauIbl: MOJOKEeHUE B [lepruoanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /.
N. Menneneesa; crpoeHue aroMmoB. Haxoxaenue B npupoxae. dusnyeckue U XUMHYECKHUE
cBOMcCTBA (Ha mpuMepe HATpus U Kanus). OKCUABl U THAPOKCUIBI HaTpus W Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[[{esrouHO3EMENBHBIE METAJIBI MAarHUM M KaJbLMi: 1oJIo)KeHue B [lepronnueckoil cucreme
xuMuueckux snemeHToB [[. WM. MeHaeneeBa; CTpO€HHME MX aTOMOB; HAaXOXJECHHE B MPHUPOJIE.
@uU3MYEeCKMEe U XUMHUYECKHME CBOWCTBA MarHus M Kaibuus. BaxHeWline COCIUHEHUS KaJbLMsS
(oxcua, TUAPOKCH, CONH). KécmKrocmb 800bl U CHOCOOBL €€ YCMPAaHeHUs.

AmomunMil: nosoxxenue B Ilepmoanueckoil cucreMe XuMmudeckux anemeHToB /Jl. U.
MenpeneeBa; cTpoeHHE aToMa; HaxoXJeHue B mpupoie. Puznueckue U XUMHUYECKHE CBOMCTBA
aTIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCUIA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: nonoxkenne B llepmogmyeckoid  cUCTEME  XMMHUYECKUX  DJIEMEHTOB
J. . Menneneesa; cTpoeHue aroma; HaxoxJeHue B mnpupoae. Du3ndyeckne M XUMHUUYECKHE
CBOMCTBA kene3a (B3auMOJICHCTBUE C METAJJIaMH, KUCIOTaMH U COJIIMH). OKCUJTBI, THAPOKCUIIBI U
cosmm xkene3a(Il) u xxenesa(Ill): cocras, cBoOCTBa U noayueHue.

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3laMu METauIoB W CIUTABOB, WX
(M3UYECKUMU  CBOWMCTBAMH; HM3YYCHHE  PE3YyIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSA OKCHIA KaIbIUS W HATPHUSA
C BOJIOM (BO3MOYKHO HCIOJIb30BAaHUE BUJICOMATEPUAIIOB); MCCIICIOBAHNE CBOMCTB JKECTKOUW BOJIBI;
mpolecca TOpPeHHs JKeje3a B KHCIopoje (BO3MOMKHO HCIOJb30BaHHE BHUICOMATEPHAIIOB);
MPU3HAKOB MPOTEKaHHUsI KaUYeCTBEHHBIX PEAKIMil HAa MOHBI (MAarHUs, KajlblLUs, aJlOMUHUS, LUHKA,
xene3a(ll) u xenesa(lll), meau(Il)); HaGnroaeHNEe W OMMCAaHUE TTPOILIECCOB OKPAITUBAHMS TUIAMECHH
MOHAMH HATpHs, KaJlusgd U KaJbIus (BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPUAIIOB); UCCIIECIOBAHHE
aM(pOTEepHBIX  CBOMCTB  TUAPOKCHMIA  QTIOMUHUS U THUIPOKCHIA  LUHKA;  pEUICHHE
JKCIIEpUMEHTAIIBHBIX 33/a4 10 TeMe «BakHenme MeTalibl U UX COCIUHEHUS.

Xumusn u okpyscarowan cpeoa

Hoesvie mamepuanvt u mexunonocuu. Bewecmea u mamepuanvl 8 NOBCEOHEBHOU IHCUIHU
yenoseka. Xumus u 300posve. Bezonachoe ucnoiv3osanue 6ewjecme U XUMUYECKUX DPeaxyull 6
ovimy. Ilepsas nomows npu Xumuyeckux odxcozax u ompagienusx. OCHO8bI 3IKOIOSUUECKOU
epamomuocmu. Xumuueckoe 3acps3HeHue OKpydcarouen cpedvl (npedeibHas O0onyCmumas
Kkonyenmpayus eewecme — I/[K). Ponb xumuu 6 pewienuu 3K0102uteckux npooiem.

Ilpupoounsie ucmounuxku yeneeo0opoodos (y2oib, NpupooHblil 2a3, Hedmyv), NPOOYKMbl UX
nepepabomxu, ux poib 8 Obimy U NPOMbIUUIEHHOCTIU.

Xumuyeckuil SKCnepumenm: uzyuenue oopazyos Mamepuanios (Cmekio, CHiaebl Memaiios,
NOAUMEPHble MAMePUAIbL).

MexnpeamerHbie CBA3U

Peanuzarus MeXMIpeIMETHBIX CBSI3ed MPH M3YYCHHH XUMUHU B 9 Klacce OCYIIECTBISETCS
4yepe3 HCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHUN, TaK M MOHATUH, SBISIOUIUXCS
CUCTEMHBIMU JJIS1 OTJICNBbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYUHBIN (DaKT, THUIOTE3a, 3aKOH, TEOPHs, aHATH3,
CHUHTE3, Kiaccuukamus, TMEepHUOJUYHOCTh, HAOMIOJEHUE, OKCIEPUMEHT, MOJAEITUPOBaHNE,
HU3MepeHue, MOJIelb, IBJICHUE, TAPHUKOBBIN 2(PPEKT, TEXHOTOTUS, MAaTEPHAIIBI.

®duzuka: Marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJI, HW30TOIHI,
pPaAMOaKTUBHOCTb,  MOJEKYyNa, OJIEKTPUYECKH  3apsiji, MPOBOJHUKH,  MOJYIIPOBOJIHUKH,
JMAJIEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, Telo, 00BEM, arperarHoe COCTOSIHUE BEIecTBa, TIas,
pacTBOp, PaCTBOPUMOCTh, KPUCTAJUTMUECKAsl PEIIETKA, CIUIABbI, (PU3NYECKUE BEITUYUHBI, €IUHUIIBI



U3MEpEHUs, KOCMUUYECKOE MPOCTPAHCTBO, IIaHETHhI, 3B€3/1b1, COJHIIE.

buonorusi: ¢ortocuHTe3, AbIXaHWe, Ouocdepa, IKOCUCTEMa, MUHEPAJIbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTBI, IMTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPOIbI, OJIE3HBIE UCKOTIAEMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

BreinosiHeHne MpakTHYecKHUX padoT

[Ipu npoBeneHnN NpakTUYECKON pabOThl KaXKIbli €€ 3Tall BBIIIOJIHAETCS 00y4arolUMUCS C
3IIP BMecTe ¢ yuuteneM W TMOJ €ro pykoBOACTBOM. Ha pocke 00s13aTebHO BBIBEIIMBAIOTCS
IIpaBUJIa TEXHUKU O€30IIaCHOCTH, COOTBETCTBYIOIIME JaHHOMY BUIY pabOThl, JaeTcs MpaBUIIbHASL
3amuch (GopMyn M yKasbIBaeTCsl Lenb TpoBeneHHs padorbl. [lpm HE0OXOaMMOCTH Haercs
BU3YaJbHBI AITOPUTM BBITIOJHEHUSI 33JaHHUA. JTO CIIOCOOCTBYET OCO3HAHHUIO OOyJarOIIUMUCS
BBIMNOJIHSEMBIX JIEUCTBUNA U MOJYYCHHOTO PE3YNIbTATA.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBLI 10 XUMUH

Jlig opraHM3aii MPOBEPKU, ydyeTa U KOHTPOJISl 3HAHUNA OOy4aromMXCs 1O NpPEIMETY
MIPEyCMOTPEHBl KOHTPOJIbHBbIE pabOThl, CAMOCTOATEIbHbIE paOOThl, 3a4eThl, MPAKTUYECKUE
paboTel, TectupoBaHue. OJHUM U3 METOJOB KOHTPOJS pPE3YIbTaTOB OOyUEHHUs CIIa0OBUAAIINX
oOyuatonuxcs ¢ 3I[IP sBnasercs MeTon MONMBApUATUBHOTO  AKCIPECC-TECTUPOBAHUS €
KOHCTPYHPYEMBIMU OTBeTaMU. Ero oTIMYHUTEIbHBIMU YEpTaMU SIBIISIIOTCS ONEPATUBHOCTD, BBICOKAS
CTeNeHb WHIUBUIyallM3alliM 3HAHWM, CpaBHUTEIbHO Majble 3aTpaTbl BPEMEHHM MU TpyJda Ha
MIPOBEPKY OTBETOB O0YYAIOIINXCSI.

g cnaboBunsmmx oOyyatomuxcs ¢ 3IIP Bo3aMokHO n3MeHeHne (GOpMyIUPOBKHU 3aJaHUM
Ha «IOIIAroBYIO», ajanTalus MpejaraeMoro ooOydaroueMycs TeCTOBOro (KOHTPOJIBHO-
OLICHOYHOI'0) Marepuana: HCIOJb30BaHUE YCTHBIX W INHCBMEHHBIX WHCTPYKLUH, YIPOILIEHHE
JUIMHHBIX CJOXHBIX (DOPMYIUPOBOK HHCTPYKLMH, pEIIeHHEe C ONOpOH Ha aJropuT™, olpasel,
UCIOJIb30BAHUE CIIPABOYHON MH(OPMALIUH.

IInanupyeMble pe3yJbTaThbl 0CBOCHHS Y4e0OHOI0 MpeAMeTa «XUMHUS» HA YPOBHE OCHOBHOTI'O
0011ero oopazoBaHus

B memom pesynbratel ocBoeHusi oOydarommumucs ¢ 3I1P ydueOHoro mpemmera «Xumus»
JOJKHBI COBIAJaTh C pe3yibTaTaMH OCHOBHOTO oOiero obpazoBanus. Haubosiee 3HaYUMBIMU
SIBJISIFOTCSL:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBALUSA K O0YUEHUIO U LI€JICHAIIPABICHHON [I03HABATEIBHOM NeATEIbHOCTH;

yCTAaHOBKAa HAa OCMBICICHME JIMYHOTO  OIbITA, HAOMIONEHMM 3a XMUMHUYECKUMHU
HKCIIEPUMEHTAMU;

OpHUEHTAIs Ha MpaBUJIa HHAUBUIYAIHOTO M KOJUIEKTUBHOTO 0€30IaCHOTO MOBEICHUS MPU
B3aMMO/ICHCTBUU C XUMHUUECKUMHU BELIECTBAMU U COECJUHEHUAMM;

IIPaKTUYEeCKOe M3ydyeHue npodeccuili u Tpyaa pasiInyHOTO pojia, B TOM YHUCIIE Ha OCHOBE
MPUMEHEHHsI N3y4aeMOoro MPeMETHOrO 3HaHUs (Harnpumep, 1a00paHT XMMHUYECKOTO aHaJIN3a);

YBa)XEHHUE K TPYAY U pe3yibTaTaM TPYJOBOU NEATEIbHOCTH;

TFOTOBHOCTb K OCO3HaHHOMY IIOCTPOEHHMIO JaJbHEHIIEH HWHIAWUBUAYAJIBHON TpPAEeKTOPHUU
00pa3oBaHUs HA OCHOBE OPUEHTUPOBKH B MUpe Mpodeccuil u npodeccHoHaNbHBIX MPEANOYTEHUH,
YBa)KUTEIBHOTO OTHOLIEHUS K TPYLY;

0CO3HAHME CBOET0 MOBEJACHMS C TOUKH 3PEHMS OMACHOCTH MJIM O€30MAaCHOCTH /sl ceOsl WiH
IUISL OKPYXKAIOIUX;

OCHOBBI ~ DKOJIOTMUECKOM  KYJIbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY  YPOBHIO
HKOJIOTUYECKOTO  MBIIUICHHUs, MPUOOPETEHUE  OMbITa  HKOJIOTUYECKH  OPUEHTHPOBAHHOU
MPAKTUYECKOH JEATENIbHOCTH B )KU3HEHHBIX CUTYALIUsAX;



OCO3HAHHE IIOCJIEACTBUM M HENPUATUE BPEAHBIX IPHUBBIUEK (YIOTPEOJIEHMs alKoroJs,
HapKOTHKOB, KYPEHH) U HHBIX GOPM Bpesa sl PU3HUECKOTO U IICUXUYECKOTO 37I0POBbS;

MPUHATHE PELIEHUI B XU3HEHHOW CHUTyallUM Ha OCHOBE IIEPEHOCA IOJIyYEHHBIX B XOJ€
o0y4eHHUs 3HaHUH B aKTyaJIbHYIO CUTYAllHIO, BOCIIOHATH AeDUIUT HHPOPMALINY;

TOTOBHOCTh OTOMpaTb M HCIOJIB30BaTh HYKHYIO HH(POPMALKIO B COOTBETCTBUH C
KOHTEKCTOM >KU3HEHHOU CUTYallUU.

METANIPEAMETHBIE PE3YJIbTATbBI

Ognadenue ynugepcanbHolMu yueOHbIMU NOZHAGAM ENIbHBIMU OCHCM EUAMU:

BBISIBJISITH IPUYMHBI U CIICACTBUS IPOCTHIX XUMHUYECKUX SIBICHUH;

OCYILIECTBIISITh CPaBHEHHUE, KIACCU(PUKAIMI0 XUMUYECKMX BEIIECTB IO 3aJaHHbIM
OCHOBAHHUSM M KPUTEPHUAM JUTSI YKa3aHHBIX JIOTHYECKHUX OTEpaIliii;

CTPOUTH JIOTUYECKOE CYXACHHE TIOC]e MPEIBAPUTEIBLHOIO aHajiu3a, BKIIOYAIOLIEe
YCTaHOBJIEHUE MPUYMHHO-CIICJICTBEHHBIX CBSI3€EH;

BBISBIIATh NeUIUTH WHGOPMAIMH, JTAaHHBIX, HEOOXOIMUMBIX JUIS PEIICHHs MOCTABICHHOMN
3a/1auu;

peoOpa3oBbIBaTh HH(GOPMAIUIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT U IIp.);

co3JaBaTh, MPUMEHATH U TPeoOpa3oBbIBaTh 3HAKM U CHMBOJIBI, MOJAEIU U CXEMBI IS
pelieHns yueOHbIX U MO3HABATEIbHBIX 3a/1a4 C MOMOIIBIO MEarora;

C TOMOIIbIO Tenarora MPOBOJUTh XWMUYECKUH OIBIT, HECIOXKHBIA HKCHEPUMEHT, s
YCTaHOBJIEHUS OCOOEHHOCTEH O00bEeKTa U3YyYeHHUs, MPUYMHHO-CIEJCTBEHHBIX CBs3ed W
3aBUCUMOCTEN 00BEKTOB MEXKTY CO0O0i;

C MOMOIIBIO Tearora Wik caMoCTOSITeNIbHO (hOpMynHpoBaTh 00OOIIEHUS U BBIBOJIBI 10
pe3yibTaTaM MpPOBEJCHHOTO HAOIIOICHNUS, OIIBITA;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE XUMHUECKUX MPOIIECCOB U UX MOCIEICTBHYS;

UCKaTh WIM OTOMpaTh MH(MOPMALIUIO NI AAHHBIE U3 UCTOYHUKOB C YUETOM MPEATIOKECHHON
yueOHOH 3a/1a4M U 33JaHHBIX KPUTEPHUEB.

Ognadenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUGHBIMU 0EUCMEUAMU:

OpraHW30BBIBaTh Yy4eOHOE B3aUMOJCUCTBHE B Tpymme (ONpeAeysaTh OOIMe IIeNu,
pacrpenesaTh poiy, J0r0BapuBaThHCS APYr C APYrOM U T. [1.).

C IIOMOIIBIO II€[arora Win CaMOCTOSITEIbHO COCTAaBJIATh YCTHBIE U IUCHbMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUAIOB JUIs BBICTYIIJICHUS NIEpe]] ayIUTOPHEH;

OpPraHu30BBIBATh y4EOHOE COTPYIHUYECTBO M COBMECTHYIO JIESATEIBHOCTh C YYUTENIEM U
CBEpCTHUKAMM; paboTaThb MHAMBHUIYAIbHO U B IpYIIE: HaXOOUTh oOllee pelleHne U pa3peliaTh
KOHQUIMKTBI Ha OCHOBE COIVIACOBAHUS TO3MLUUH M ydeTa HHTEpPecoB; (OPMYIHUPOBATH,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE MHEHUE;

OLICHMBaThb KauyecTBO CBOEro0 BKJIaJa B OOMMH MPOJIYKT, NPUHUMATh M pa3AeisiTh
OTBETCTBEHHOCTb U MPOSBIATh TOTOBHOCTH K ITPEIOCTABJICHUIO OTYETA Mepel IPYIIOH.

Osnadenue yHu6epcanbHbiMu YUeOHbIMU PECYIAMUGHBIMU OCUCH EUAMU:

oOHapyxuBaTh H (opMmynupoBaTh y4eOHYIO MpoOIeMy, ONpENeNsaTh Lelb Yy4eOHOU
NeATeNbHOCTH;

BJIaJIeTh OCHOBAMH CaMOKOHTPOJISl, CAMOOILICHKH, NMPHUHATHUS PELICHUH M OCYILECTBIECHUS
OCO3HAHHOTO BBIOOPA B y4eOHOM U MO3HABATENbHOMN JEATEILHOCTH;

COOTHOCHTb CBOM JIEHCTBHS C IUIAHMUPYEMBIMU pe3ylbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH JeATEeIbHOCTH B IpOLIeCCe JOCTHKEHMS pe3yibTara, OINpeNeNsiTh CHocoObl JIeHcTBH B
paMKax MpeayoKeHHbIX YCIOBUM U TpeOOBaHMM, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBHUH C
U3MEHSIOIIEHUCS CUTyalluen;

JlaBaTh aJI€KBATHYIO OIIEHKY CUTYAlLlMH U MpeJylaraTh IJIaH ee U3MEHEHHS;

MPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IPU peIIeHUH yueOHOH 3a/1auu;

MOHUMATh MPUYMHBI, IO KOTOPHIM HE OBLIT IOCTUTHYT TpeOyeMblil pe3ylbTaT JAesTebHOCTH,
OTIpeNeNATh O3UTUBHBIE U3MEHEHUS M HaIlpaBJIeHus, TpeOyrouue fanbHeiel paboThl;



OCO3HAHHO OTHOCUTBCSA K IPYrOMY YEJIOBEKY, €T0 MHEHHUIO.

HNPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3YyJIbTAaTOB 10 OCBOCHHUIO O00S3aTENBHOTO  COJEPKaHHS,
YCTAaHOBJICHHOTO JaHHOW MPUMEPHON padoueil mporpaMMoii, BBIIENAIOT: HAYYHBIC 3HAHUS, YMCHHS
U CIOCOOBI ICHCTBHM, crieruduuecKre sl y4eOHOTo mpeaMeTa « XUMUs», BUIbI JeSITEILHOCTH T10
IIOJIyYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpPETALUH, IPeoOpa30BaHHUIO U MPUMEHEHUIO B Pa3IUYHbIX
Y4eOHBIX M HOBBIX CUTYaIHsX:

J MIPEJICTABICHUE O 3aKOHOMEPHOCTAX M I103HABAEMOCTH SIBJICHUH IPHUPOJIBI,
[IOHMMaHHEe OOBEKTHBHON 3HAYMMOCTU OCHOB XMMHYECKON HAayKH Kak O0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTAa OOIIeld KyIbTypbl U IPAKTUYECKOW [EATENbHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOI0 OOLIECTBA; IOHUMAHUE MECTAa XUMUHU CPEJIU APYTrUX ECTECTBEHHBIX HAYK;

J BJIaJICHHE OCHOBAMH MOHSATUHHOIO anmapara U CUMBOJHYECKOTO A3blKa XUMUU IJIs
cocTaByieHus1 GopMyJ HEOPraHMUYECKUX BEIECTB, YPaBHEHUN XMMUYECKUX peakuuil (c ornopoil Ha
QITOPUTM Yy4YEOHBIX ACHCTBUI); BlajgeHUe ocHoBamu xumudeckodt HomeHkmnatypel (IUPAC u
TPUBUAIBHOM) W YMEHHUE HCIOJb30BaTh €€ JUId pelleHus y4eOHO-NO3HABaTeNIbHBIX 3a7ad C
MTOMOIIBIO YUUTENS; YMEHUE HUCIIOIb30BaTh MOJIENH Ul OOBSICHEHUS] CTPOEHUSI AaTOMOB U MOJIEKYJ
10 aJITOPUTMY C OINIOPOIl Ha oNpeAeTeHUS;

J MIPE/ICTAaBJICHUE O CUCTEME XMMMUYECKHX 3HAHUW M YMEHHE C IOMOIIBI0 YUUTENs
MPUMEHITh CUCTEMY XUMHUYECKHX 3HAHUU JUIS YCTAaHOBJIEHUS B3aHMOCBS3€H MEXIy HU3Y4YEHHBIM
MaTepuaJoM U TpHU MOJYYEHUU HOBBIX 3HAHUI, a TakKe B IPOLIECCE BHINOJHEHUS Y4eOHBIX
3aJlaHu# ¥ NpU paboTe ¢ HICTOYHUKAMH XMMHUYECKON MH(GOpMaIK, KOTOpasi BKJIIOYAET:

BAKHEHIINE XUMUYECKHE MOHSTHUS: XUMUYECKHUH SIIEMEHT, aToOM, MOJIEKyja, BELIECTBO,
IIPOCTOE M CJOYKHOE BEIIECTBO, OAHOPOJAHAS U HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHAs U
MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MOJISIpPHbIA 00BbEM, OKCHI,
KHCJIOTa, OCHOBaHHUE, COJb (CpenHss), XMMUYEcKas peaklus, PEeaKkIUH COCIUHEHMs, peaKiuu
pasNoKEHUs, PEaKIMU 3aMEIICHHs, pPeaKIuu OOMEHa, TeIIOBOW 3(PQeKT peaknuu, 5K30- U
SHIOTEPMHUUYECKHE PEAKLHMH, PAacTBOP, MAccoBas J0JS XMMHUYECKOIO 3JIEMEHTa B COEAUHEHWH,
MaccoBas J0Js U MPOLEHTHAas KOHLEHTpALUs BEIIECTBA B PACTBOPE, SIAPO aTOMA, IEKTPUUYECKUN
CIION atoMma, aTOMHasi OpOUTaib, paguyc aToMa, BaJe€HTHOCThb, CTENEHb OKHCICHUS, XMMHUYECKas
CBSA3b, AJIEKTPOOTPULATEIBHOCTb, MOJSPHAs W HENOJIIpHAs KOBAJICHTHAs CBsI3b, MOHHAs CBS3b,
MeTajinyeckas: CBSI3b, KpPUCTAJUIMUECKas pelieTka (aToMHas, HWOHHas, MeTaJuIMYecKas,
MOJIEKYJISIpHAsi), HMOH, KaTHOH, aHUOH, OJJICKTPOJUT U HE DJEKTPOJIHUT, 3JIEKTPOJIUTHYECKAs
JUCCOLMAIUs, pPEaKIMH HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIHH,
OKUCIIUTENb W BOCCTAHOBUTEIb, OKHUCJIEHHME M BOCCTAHOBJICHUE, DJIEKTPOJIM3, XHUMHUYECKOE
paBHOBecHe, 0OpaTUMbIe U HEOOpAaTUMBIE PEAKIIMH, CKOPOCTh XMMHUECKON peakliu, KaTaau3arop,
npenenbHo gomyctuMas konuentpauus (ITJIK), kopposus Merannos, CIiaBsl;

OCHOBOIIOJIATAlOIINE 3aKOHbl XUMHMH: 3aKOH COXpaHEHMs Macchl, llepuonnueckuii 3akoH
J1. 1. MenneneeBa, 3aK0H IOCTOSIHCTBA COCTaBa, 3aKOH ABOTa/Ipo;

TEOPUU XUMHUU: ATOMHO-MOJIEKYJIIpHAs TEOPHsI, TECOPUSI FIEKTPOJUTUUECKON TUCCOLMALINN,
a TaKkKe NPEACTABICHHUS O HAy4dHbIX METOJAaxX MO3HAHWs, B TOM 4YHCIE JKCIEPUMEHTAIBHBIX H
TEOPETUYECKUX METO/IaX UCCIIEI0BAHNUS BEIIECTB U NU3YUYEHUS XUMUUECKUX PEaKLN;

o IIPENICTABICHUE O MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(paguyc aroma, 3JEKTPOOTPULATEIBHOCTb), IMPOCTBIX M CIOXKHBIX BEIIECTB OT IOJOXKEHHUS
aneMeHTOB B Ilepuoanyeckoit cucteme (B MaliblX MEpPUOAAX M IJVIABHBIX MOATPYNINax) H
AJIEKTPOHHOTO CTPOCHHUS aTOMA; yMEHHE OOBACHATH CBSA3b MOJIOKEHUS eMeHTa B [leproanyeckoit
CHCTEME C YMCJIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U
3apsin sipa, oOIIee YWCIIOo D3JEKTPOHOB), pacIpeleNieHMeM OJJIEKTPOHOB MO 3HEPreTHYECKUM
YPOBHSIM aTOMOB IEPBBIX TPeX NEPUOJOB, KaJHMsg M KaJbIUSA; KIACCH(PUIMPOBATH XUMHUYECKHE



AJIEMEHTHI C ONOPOHM Ha OMpe/eieHuss (PU3MUECKOro CMbICTA HU(PPOBBIX AAHHBIX MEPHOIUMYECKON
TaOJIHUIIbL;

. yYMEHHUE KJIACCH(PUIMPOBATH XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEUIECTBA U
XMUMHMUYECKHUE PEAKLIHUU C ONOpOHl Ha CXEMbl, ONPEAENATh BAJIEHTHOCTb W CTENEHb OKHCIIEHUS
XMUMHMUYECKUX DBJIEMEHTOB, BMJ XHMHYECKOM CBSI3M W THUI KPUCTAUNIMYECKOW CTPYKTYphl B
COEJIMHEHUSX, 3apsA] UOHA, XapaKTep Cpeabl B BOJAHBIX pPACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA),
OKHCITUTEh U BOCCTAHOBUTEIH 10 AITOPUTMY y4EOHBIX ICHCTBHIA;

J YMEHHUE XapaKTepU30BaTh C ONOPOI Ha cxeMy (U3NYECKHE M XUMUYECKHUE CBOHCTBA
MIPOCTBIX BEIMIECTB (KUCIOPO, 030H, BOJIOPO, TpaduT, aiMas, KpeMHHUH, a30T, Gpocdop, cepa, xiop,
HaTpu#, KWW, MarHud, KaJbIMM, aJIFOMUHUHN, KEJIE€30) M CIOKHBIX BEIIECTB, B TOM YHCJIE HX
BOJHBIX pPAacTBOPOB (BOJA, aMMHAK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIBI U THUIAPOKCUIBI
metamioB I - I[TA rpynn, amtomunus, meau (1), nunka, sxenesa (II u II), oxcuapr yriepoaa (II u
IV), xpemuus (IV), azora u ¢ochopa (III u V), cepst (IV u VI), cepuucras, cepHas, a30THCTas,
a3oTHas, pocdopHasi, yroiabHasi, KpeMHHEBasi KUCIOTA U UX COJIM); OMKCHIBATh C ONMOPOM Ha IUIaH U
KIIIOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATh M XapaKT€pU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHHUs IOCJIE MpPEIBApUTEIBLHOTO aHalM3a MOJ PYKOBOJCTBOM II€/arora,
MPUMEHEHHE BEUIECTB B 3aBHUCHUMOCTH OT HMX CBOMCTB, BO3MOKHOCTH IMPOTEKAHUS XUMHUYECKUX
MIPEeBPALEHUI B Pa3IMYHbIX YCIOBHSX, BIMSHUE BEIIECTB U XUMHUUYECKUX MPOILIECCOB HA OPraHU3M
YeJI0BEKa U OKPYKAIOLLYIO PUPOJIHYIO CPENY;

. YMEHHME COCTaBJATh MO oO0pa3ly, CXeMme, alIropuTMy Y4eOHBIX JeHCTBHIA
MOJIEKYJISIpHbIE M HMOHHBIE YpaBHEHHs peakuuil (B TOM 4YHCIEe peakuui HOHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUil), WUIIOCTPUPYIOININX XMMHUYECKHE CBOMCTBa
U3YYCHHBIX KJIACCOB / IPYI HEOPraHUYECKHX BEIIECTB, a TAKXKE MMOITBEPIKIAIONIMX TeHETHUCCKYIO
B3aMMOCBSI3b MEXIY HUMU;

. YMEHUE BBIYUCIIATH OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB,
MAaCCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTA B COEIMHEHHH, MAacCCOBYIO JOJIFO BELIECTBA B PacTBOPE,
KOJIMYECTBO BEIIECTBA U €ro0 Maccy, oObEM Tra3oB C ONOpPOM Ha oO0mme QGOopMyIbl; yMEHHE
MIPOBOJIUTH PACUYETHI IO YPaBHEHUSM XMMHUYECKHMX PEAKIUA M HAXOJIUTh KOJWYECTBO BEILECTBA,
00BEM M Maccy peareHTOB WM MPOAYKTOB PEaKIMU C OMOpOi Ha oOpasel, aJropuTtM y4eOHBIX
JICUCTBHI;

. BIIaJICHHE OCHOBHBIMHM METOJIaMH HAay4YHOTO MO3HaHHs (HAOIIOJeHHE, U3MEpEHUeE,
HKCIEPUMEHT, MOJICIUPOBAHKE) MPU M3YyYCHUM BEUIECTB U XMMUYECKHX SIBJICHHMH C OMOpOil Ha
QITOPUTM Yy4eOHBIX ACHCTBHM; yMeHUE CPOpPMYyIUPOBaTh MPOOIEMY M MPEATIOXKHUTH IyTH €€
pelIeHHs C TOMOUIBIO MeJarora; 3HaHue OCHOB 0e30macHOi paboThl C XUMUYECKUMU BEIIECTBAMU,
XMUMHUYECKOH TOCy10H 1 Tab0paTOpHBIM 000pyI0BaHUEM;

. HaJu4yue MPAaKTUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBJICHUS CIEIYIOIINX
XMUMHUYECKUX SKCIIEPUMEHTOB MOJ PYKOBOJICTBOM YUHUTENS C OOCYXKJCHHEM IUIaHa pabOThl WU
COCTaBJIEHUEM TAOJIHIIBI:

W3Yy4eHUE U onKrcaHue GU3NIECKUX CBOWCTB BEIIIECTB;

O3HAKOMJIEHUE C (PU3NYECKUMHU U XUMHUYECKHUMH SBJICHUSMU;

OTIBITHI, WITIOCTPUPYIOIINE IPU3HAKU IPOTEKAHUSA XUMUYECKUX PEaKLU;

U3y4eHHe CrocoO0B pazeseHHs CMecei;

IIOJIy4YE€HHUE KUCIOPOJa U U3YYEHHE €r0 CBOMCTB;

IIOJIyYE€HHUE BOJOPOJA U U3YUEHUE €ETO CBOWCTB;

MIOJIy4YEHHUE YIIIEKUCIIOTO T'a3a U U3YUYEHUE €T0 CBOWCTB;

[IOJIyYE€HUE aMMHUaKa U U3y4EHHE €T0 CBONCTB;

IIPUTOTOBJIIEHUE PACTBOPOB C ONIPEJIEIIEHHON MacCOBOM J10JIel PACTBOPEHHOTO BEILIECTBA;

HCCIIEJOBAaHUE U ONIMCAHUE CBOMCTB HEOPraHNYECKHX BEIIECTB PA3JIMYHBIX KJIaCCOB;

NpUMEHEHHE WHAMKATOPOB (JIaKMyca, METHJIOpaHXa U (eHoa(TarIenta) JUlsl OnpeaeeHus



XapakTepa cpeibl B pacTBOPax KUCIOT M LIENOYei;

M3yueHHE B3aUMOJICHCTBUS KUCIOT C METaJUIaMH, OKCHJIAMH METaJUIOB, PACTBOPUMBIMH U
HEPAaCTBOPUMBIMH OCHOBAHHSIMHU, COJISIMU;

MOJIy4eHHE HEpAaCTBOPHMBIX OCHOBAHHUM;

BBITECHEHHE OJIHOTO MeTajlla IPYTUM U3 PacTBOpa COJIH;

uccieoBanue aM()OTEPHBIX CBOWCTB TMAPOKCHIOB aTFOMHHUS U INHKA;

peleHre SKCIePUMEHTATIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHMYECKHX
COCAUHCHUID,;

peleHne SKCIePUMEHTAIBHBIX 33134 110 TeMe «DJIEKTPOJUTHIECKAs TUCCOIIUAIIH;

peleHne SKCIepUMEHTAIBHBIX 331a4 10 TeMe «BaxHele HeMeTaIbl U UX COSINHEHU,

peleHne SKCIepUMEHTAIbHBIX 33134 110 TeMe «BakHelIe MeTauibl U MX COSAMHEHUS;

XUMUYECKHE IKCIEPUMEHTHI, WILTFOCTPUPYIONINE MPU3HAKK MPOTEKAHUS PEaKIHi HOHHOTO
oOMeHa;

Ka4eCTBEHHBIE pEaKIMH Ha MPHCYTCTBYIONIME B BOJHBIX PAcTBOPAaX HOHBI: XJIOPHJI-,
Opomua-, noaua-, cynbdar-, pocdar-, kKapOOHAT-, CUIMKAT-AaHUOHBI, THIPOKCHU]I-UOHBI, KATHOHBI
aMMOHMSI, MarHMsl, KaJbLusl, alFOMUHUS, jkene3a (2+) u xxenesa (3+), meau (2+), HUHKA;

YMEHHE TPEICTaBIATh pPE3yAbTaThl JKCIIEPHUMEHTa B (oOpMe BBIBOJOB, 0KA3aTEIbCTB,
rpadKOB M TaOIHII U BBISBIISATH SMITHPHUECKHE 3aKOHOMEPHOCTH;

) BIIaJIEHUE TPaBHJIAMH O€3011acHOTO OOpalieHusi C BEIEeCTBAMH, WCIIOIh3YEeMbIMH B
MOBCETHEBHON JKM3HU, a TaKKe TpaBWIAMHU IIOBEICHUS B LENIX COEpeKEeHUs 3I0pPOBbI U
OKpYXalollled TPHUPOTHOW Cpenbl; MOHMMaHWEe Bpeaa (OMacHOCTH) BO3JEHCTBHUS Ha JKUBBIC
OpraHu3MBbl OTIPEICTICHHBIX BEIIECTB, a TaKXe CIMOCOOOB YMEHBIICHHS W TPEIOTBPAIICHUS HX
BPEJAHOTO BO3JACUCTBUA; TMOHWMAHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB sl OpraHu3Ma
YeJI0BEeKa;

. BJIaJICHHE OCHOBAaMHU XMMHUYECKON IPaMOTHOCTH, BKIIIOUAIOUIEH yMEHHE MPaBHIBLHO
WCIIOJIb30BaTh HM3y4eHHBbIE BEIIeCTBA M Marepuajibl (B TOM YHWCIe, MUHEpajJbHbIe YAOOpEHHS,
METaJIbl U CIUIaBbl, NPOAYKTHl MepepabOTKU MPUPOJIHBIX HMCTOYHHUKOB YIJIEBOJOPOJOB (YIJi,
MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIBCKOM XO3SMCTBE, HAa MPOU3BOJICTBE; YMEHUE MPHUBOJAUTH
MIpUMEPHI MPABUIBHOTO UCIOIB30BAHUS U3YUEHHBIX BEIIECTB U MaTEPUAJIOB;

. YMEHHME YCTAHABIMBATh CBA3M MEXKIY pealbHO HAOII0JaeMbIMU XUMHYECKUMU
SBJICHUSAMU U TPOLIECCaMU, MPOUCXOISIIMMU B MAaKpO- U MUKPOMHUDPE, OOBACHATH MPUYMUHBI
MHOT0OOpa3usi BEILIECTB; YMEHHME HHTETPHUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSIMHU JAPYTUX
y4eOHBIX MPEAMETOB C IOMOIIbIO MIe/1arora;

o npejcTaBieHue o cdepax npopeccuoHaTbHON AESITENFHOCTH, CBA3AHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JOCTH)KCHHUSIX XUMHUYECKOW HAyKU; HAIUYUE
ombiTa pabOThl C pa3IMYHBIMU HUCTOYHUKAMU HHGOpPMALUU MO XUMUU (HAYYHO-TOMYJISApHAs
auTepaTypa, CIOBapH, CHPAaBOYHHUKH, HHTEPHET-PECypPChl) C OMNOpPOM Ha aJropuTM: YMEHHE
OOBEKTUBHO OILIGHMBAaTh WH(GOPMAIMI0O O BEIIECTBAX, WX TMPEBPAIICHUSIX M MPAKTUYECKOM
MIPUMEHEHUH.

TpeOoBanus K NMpeIMeTHBIM pe3yJIbTATaM OCBOCHHUSI Y4eOHOro nmpeaMera «XHMHD?,
pacrnpeaeeHHbIe 110 roJamM 00y4eHHus
9 KVIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUECKHX MOHATHI: XMMHUYECKMH DJIEMEHT, aToM,
MOJIEKYJIa, HOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIEHMS, XUMHUYECKas peaklus, XUMHYecKass CBs3b,
menioeou 2¢hghexm peakyuu,Mollb, MOJIIPHBIA O0BEM, PacTBOP; DIEKTPOJIUTHI, HEIIEKTPOJUTH,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMs, PEaKUUd HOHHOTrOo OOMEHa, KaTajau3aTop, Xumuueckoe
pasHosecue, obpamumsle U HeoOpamumvle peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINHY,



OKHCITUTENb, BOCCTAHOBHTEJIb, OKHCICHHE W BOCCTAHOBJICHHE, QJUIOTPONHSA, aM(pOTEPHOCTS,
XUMUYECKasi CBA3b (KOBaJICHTHAs, HIOHHAs, METAJUIMUECKAsl), KpUCTAJUIMUECKasl peUIETKa, Koppo3usl
Memannos, Cniagvl, CKOPOCMb XUMUYECKOU peakyuu, TPeNeNbHO OIMyCTHUMas KOHLEHTpaLus
(ITAK) BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH (CM. I. 1) U mpUMEHSTh
9THU TIOHATHUS TIPHU ONUCAHUU BEIIECTB U UX MIPEBPAILICHUI;

WCTIOJIb30BaTh 3HAKH W CHMBOJBI Ui (PUKCAIIMU PE3yJIbTAaTOB HAONIONEHHH, COCTaBICHUS
dbopMysT BEImIECTB W YpPaBHCHWH XHMHYCCKHX pEaKIWi, 3aluCH JaHHBIX YCIOBHH 3ajad.
Hcnonb3oBath 00603HaueHus, uMeronuecs B [lepuoauueckoit cucteme U TabiuLe pacTBOPUMOCTU
KHCJIOT, OCHOBAHUM M COJIEH B BOJIC JUIs BBITIOJTHCHUS 3aJaHUH.

OTIPENIEeTSATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKUX DIIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOIO COCTaBa; MPUHAJICKHOCTD BEILIECTB K ONpPEAEIEHHOMY KIIAcCy COEIMHEHUN ¢ OMOopoi
Ha OINpEACNICHUs,, B TOM YHCII€ CTPYKTypUPOBAaHHBIE; BUJIBI XUMHYECKOW CBs3U (KOBAJICHTHAS,
WOHHAs, METAIUTMYECKasA) B HEOPTraHUUECKUX COSAMHEHUSX; 3apsii MOHA 10 XUMHUYECKOo (opmyre;
XapakTep Cpellbl B BOJHBIX PACTBOpPAX KHUCIOT M WIENOYEH, mun Kpucmaiiudeckou peuémxu
KOHKDEmHO20 8eujecmaed;

packpsiBaTh cmbicha Ilepuomuueckoro 3akona [[.M. MenaeneeBa u A€MOHCTPUPOBATH €O
MMOHUMAaHUE: OnuUcvIBamb U Xapaxkmepuzoeams TabnuuHylo ¢opmy llepuoauueckoit cucTeMsl
XMMHUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATUS «JIaBHas moarpymnmna (A-rpymma)» U «no0odHas
noarpynna (b-rpynma)», Manble W OoJblIMe NEPUOIbI; coomHocumb O003HAUEHHUS, KOTOpHIE
MMEIOTCSI B TEPUOJAMYECKON TaOyMIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMUMHMUYECKUX AJIEMEHTOB (COCTaB U 3apsij sApa, 00liee YUCIIO AMEKTPOHOB U paclpe/iesieHue UX 10
ANIEKTPOHHBIM CJIOAM); 00BACHAMb O0LIUME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMHUYECKUX
JJIEMEHTOB W HMX COCAVWHEHUM B MpEJeNax MaJbIX IMEPUOJOB W IVIABHBIX MOATPYII C Y4ETOM
CTPOEHHMSI X aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTBhI; HEOPTraHMYECKHE BEIIECTBA; XHWMHUYECKUE
peakiuu (MO YHUCIy M COCTaBy yYacCTBYIOIIMX B PEAaKIMH BEILIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
M3MEHEHHUIO CTEMEHEeH OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB) C OTIOPON Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIKME U crienru(uyeckre XUMHUECKHe CBONCTBA BEILECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKAAsl ONKUCAHHE MPUMEPAMHU MOJIEKYJSIPHBIX M MOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XMMUYECKUX PEAKIUI C OIIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMU KHUCIOT, LIEJIOYed U COJei;
MOJIHBIE W COKpAalIéHHBbIE YypaBHEHHWS peakluuid HOHHOrO OOMEHa; YpaBHEHHs peakiui,
MOATBEPXKIAIOIINX CYLIECTBOBAaHUE F'€HETUUECKON CBSI3U MEXy BELIECTBAMU Pa3JIMUHBIX KIACCOB;

packpbIBaTh  CYIIHOCTb  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA  IOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ATHX PEeaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS; BO3MOKHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPaIlleHUi Tocye MpeaBapUTeIbHOr0 00CYKICHHS C IearoroM;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB; MAaCCOBYIO JOJIIO
XMUMHUYECKOTO dJeMeHTa Mo ¢GopMyae COEIWHEHHUS; MacCOBYIO [OJII0 BEIIECTBA B PacTBOPE;
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOM PEaKIMK C ONOPOU Ha allTOPUTM;

cleoBaTh  MpaBWJIaM  TOJBb30BaHHMS ~ XUMHYECKOM  TMOCyAod ©  J1abopaTOpPHBIM
obopynoBaHueM, a Tak)Ke MpaBuiiaM oOpallleHus C BEHIECTBAMH B COOTBETCTBHM C MHCTPYKIHSIMU
TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKIX OTBITOB MO MOJTYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa U YIIIEKUCIIOTO Ta3a);

MPOBOJIUTHh PEAKLMU, MOJITBEPKAAIONINE KAueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM MYTEM XJIOPHI- OpoMHA-, HOAUA-, KapboHaT-, ¢docdar-, cuiIMKar-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U MOHBI U3yYEHHBIX METAJNIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPTraHUYECKUX BEIIECTB;



IIPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATENbHOCTH — aHajlu3 W CHUHTES,
CpaBHEHHE, O00OOIICHHE, CHCTEMATH3alMIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBS3eH — JUIA
W3YYEHHUS] CBOMCTB BELECTB M XMMMUYECKMX PEAKLUN; €CTECTBEHHO-HAY4HbIE METOJbl MO3HAHUS —
HabroIeHNe, U3MEpEeHHe, MOJICIIMPOBAHUE, IKCTIEPUMEHT (PeaJIbHbIA U MBICIICHHBIH ).
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