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[TOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma 1o XUMUHU JJis1 00y4aromuxcs ¢ 3aJep>KKOM MCUXUYECKOTOo
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHMs MOATOTOBICHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero oopazoanusa (IIpukaz Munnpocsemienust Poccun ot 31.05.2021 . No 287)
(manee — ®I'OC O0O0), DenepalbHOM afaNTUPOBAHHON 00pa30BaTEILHON MPOTPaMMbI
OCHOBHOro  oOmiero o0Opas3oBaHust g OOyYaroIIUXCS C  OrPaHUYEHHBIMHU
BO3MOXXHOCTAMM 310poBbs (ITprka3 Munnpocsemenus Poccun ot 24 Hos0ps 2022 . Ne
1025), denepanpHOM paboueld mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS 10
yueOHOMY TmpenMery «Xumus», deaepanbHON MPOrpaMMbl BOCHUTAHUS, C YYETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPsiEeMBbIX TpeOOBaHUN K pe3yabraraM OCBOEHUS
®denepalibHOM aJanTUPOBAHHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO OOUIETo
oOpa3oBaHus sl 0OydaroLUXCsa € 3aJ€P>KKOM MCUXUYECKOTO Pa3BUTHSA U SJIEMEHTOB
CoAepX aHMsl, NPEICTaBICHHbIX B YHUBEPCAJIbHOM KOAU(UKATOpPE IO XHUMHH,
Konuenuuu mnpenonaBanus ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX
opranuzanusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

Y4eOubli  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JIacTh
«EcTecTBeHHOHAay4YHBIE MpPEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOIo OOpa30BaHMS
XUMUS KaK YYEOHBI MpeIMET 3aHUMAET BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IPHUPOJIBHI,
(GOpMHPOBAHUM HAy4YHOW KApTUHBI MHUPA, CO3JAHUU OCHOBBI XMMHYECKHUX 3HAHUU,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM W3HHU, HAaBBIKOB 370POBOr0 M O€30MACHOrO ISt
YelloBeKa M OKpYy’)Kallled ero cpeabl oOpa3a >KU3HHM, a TakKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs XMMHMM CBSI3aHA C OBJIAJIEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHeM TmpaBuwil  0Oe30macHOM pabOThl MpPU  BHINOJHEHUM XUMHYECKOIO
DKCIIEPUMEHTAa, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MPEAMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHNE 0A30BOTr0 KOMILIEKCA OTTOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pACTy OOyYarOUUXcCsl M UX
0COOBIM 00pa30BaTEIbLHBIM MOTPEOHOCTSIM.

B copepkanuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATAOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHWs, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHMS BEIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHSA, MPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
HCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XWMHH COCTABJISIET ATOMHO-
MoJieKyssipHoe yueHue, llepmommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEIEHUSMH O CTPOCHHM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTIX
MIPOTEKAHUS XUMUYECKUX PEAKIIHIA.

B u3ydeHun Kypca 3HaUNTEIbHAS POJIb OTBOJUTCA XUMHUYECKOMY 3KCIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX U J1a0OpaTOpPHBIX pabOT, OIKUCAHUIO PEe3yJIbTATOB



YUYEHUYECKOTO SKCIIEPUMEHTA, COONIIOIEHUI0O HOPM M TpaBHil Oe30macHoil paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus nanHON nporpaMMel B Ipoliecce 00yYeHHUs O3BOJIUT 00Yy4aroIUMCs
¢ 3IIP ycBOWUTH KIIIOUEBBIE XUMHYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEU APYTUX HAyK O IPUPOJIE.

N3ydyeHne XuMuu crnocoOCTBYeT (OPMHPOBAHHUIO Yy OOYyYaroIMXcs Hay4HOIO
MHUPOBO33pEHUS, OCBOCHHIO OOILIEHAYYHBIX METOJNOB (HAOJIIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPHUMEHEHUS HayYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBs3SIX € npeameramu «OKpyKarouui
mup», «Dusukay, «buomorus», «l['eorpadus», «Marematuka» u (HopMuUpyeT
KOMIIETEHIIMM, HEOOXOJUMbIe JUIs MPOJOJDKEHHs o0pa3oBaHus B 00JacTu
€CTECTBEHHBIX HAYK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs, (YHKIIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMeTa JUIsl Pa3BUTUS KU3HEHHON KOMIIETEHUUU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW »W3HU; HABBIKOB 3/J10pOBOTO M 0€30IacHOrO AJis
YeJloBeKa M OKpYyXKarolled ero cpenbl odpasa Ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJIbTYpBI.

[Iporpamma oTpa)kaeT coAep)KaHHe OOyYEHHsI NpeIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxcs ¢ 3IIP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEAEICHHYIO TPYAHOCTh JJIsI 00YYarolUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON IEATEbHOCTH, MEPUOANIECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEIbHBIM HHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHS.

Jlnst mpeomosieHusT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxoaMMa ajganTaius o0bemMa U XapakTepa yueOHOTO MaTepuaia K M03HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3EH,
IIOCTENIEHHOE YCJIIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHHH XUMUU HEOOXOAWMO OCYUIECTBIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCSA M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha pEIICHUE 33/a4 B CBSA3U
CO CJOXHOCTBhIO aHaimM3a Tekcra olydaromumucs ¢ 3[IP. Opranuueckoe €IUHCTBO
MPAKTUYECKOM M MBICIUTENbHON JeATEeIbHOCTH OOyYarouIMxcsi Ha YpOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS M3YUCHHIO «CKBO3HBIX)
NOHATUN U (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOro rnpeaMera « XUMHUsH»



Jna oOyuatomuxcst ¢ 3I1P, tak ke, kKak U I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeybHYIO nporpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKUE 11€J1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO PEIICHHUM, CIIOCOOHOM aanTUpOBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

HAIPaBJIICHHOCTh OOYYEeHHs Ha CHCTEeMaruyeckoe NPHOOIICHUE YdYalluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHOMN JIEATEIIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
MO3HaHUS, (POPMUPYIONTUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUMU;

oOecrieueHue YCIIOBUHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OO0y4aroIUMUCS
OTIBITA PA3HOOOPA3HOU JESITEIILHOCTH, TIO3HAHUS U CAMOTIO3HAHMS, KITFOUEBBIX HABBIKOB
(KITF0OYEBBIX KOMIETEHIINM ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJISl PA3JIMYHBIX BUJIOB
NEATEIbHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHHS OKPY>KAIOIIETO MUpa
Ha OCHOBAHWM 3HAHUH U OMBITA, OTYYEHHBIX MIPU U3YYEHUHU XUMHH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILIECHUMN, MOHUMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHUWA i1 BBIPAOOTKH SKOJIOTMYECKH I11eeco00pa3HOro
MOBEICHUS B OBITY U TPYIOBOM JIEATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY’KarolleH IIPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMM K OOY4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUSI OOIIEYETOBEUECKUX 1IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yYEeHUSI.

Kypc HanpaBiieH Ha pelieHue CleayuX 3a1a4, 00eCIeurnBatoINX peann3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYUYEHHIO XUMUH
obOyuatommuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMupoBaHUE TEPBOHAYAIIBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUN O
BEILIECTBAX, X MPEBPALICHUSIX U TPAKTUYECKOM MPUMEHEHNH; OBJIAJICHUE MTOHATUINHBIM
anmnapaTtoM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHUYECKHX NPEBpPAlICHUNA HEOPraHUYECKUX U
OPraHUYECKUX BELIECTB KaK OCHOBBI MHOTHX SIBJIE€HHUM XWUBOW M HEKUBOW NPUPOIBI;
yOIyOJieHHe TIPEICTABICHU O MaTepUaIbHOM €IUHCTBE MUPA,;

OBJIaJICHNE OCHOBAMU XUMHUYECKON IPAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTHBHO OLICHUBATh KW3HEHHBIE CUTYyallMU, CBSI3AHHBIE C XUMHUEU, HABBIKAMHU
0e30macHOro oOpalleHusi ¢ BEIICCTBAMH, HCIIONB3YEeMbIMU B TOBCEAHEBHOW >KU3HU;
YMEHHUEM aHaJIM3UPOBaTh M IUJIAHUPOBATh HKOJOTMYECKH OE30MacHOE IOBEICHUE B
LEJISIX COXPAHEHUS 37I0POBbSI U OKPYKAKOIIEH CpeIbl;

dbopMupoBaHUE YMEHUN yCTaHABIMBATh CBSI3U MEX]y peaIbHO HAOII0MaeMbIMU
XUMUYECKUMHM SIBJICHUSIMUA M TIPOIIECCAMU, TTPOUCXOSIIUMU B MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPAa3us BEMIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaKXe 3aBUCUMOCTbh IPUMEHEHHUSI BELIECTB OT UX CBOMCTB;

PUOOPETEHUE OMBITA WCIIONB30BAHUS PA3IMYHBIX METOJOB M3YUYCHUS BEIIECCTB,
HAONIONIEHUST 3a WX TPEBPAIICHUSIMH TIPU TPOBEJACHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIIOIh30BaHUEM JJa00OPaTOPHOTO 000PYIOBaHNUS U TPUOOPOB;
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dbopMHUpOBaHUE TPEICTABICHUNA O 3HAYCHUM XWMHUYECKOW HAyKW W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPALICHUU TEXHOTCHHBIX
U DKOJIOTHYECKUX KaTacTpod.

Ocob0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyueHue yueOHOMY MpEeAMETY « XUMHS» CTPOUTCS HA CO3/IAHUU ONMTUMAJIBLHBIX
YCIIOBUM JJIs1 YCBOGHHUS MMPOTPaMMHOT0 Matepuania ooyyatomumucs ¢ 3I1P.

Bosnbiioe 3HaueHue A MOJHOLIEHHOTO YCBOEHHS Y4YEOHOro maTepualia UMEeT
OTOpa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, U3yYaeMbIX B JJAHHOM Kypce, ¢ TaKUMU
yueOHpIMU TpeaMeTamu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3zBomss
paccMaTpuBaTh OJWH M TOT € YYEOHBIH MaTepuall C pPa3HbIX TOYEK 3pPEHUS,
MEXITPEIMETHBIC CBSI3H CITOCOOCTBYIOT €T0 JIy4IIEeMy OCMBICIICHHIO, 00JIee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUNU U PAKTUYECKUX YMEHUM.

A ypokax mOpeaycMOTpeHO (opMHpoBaHHE Yy OOYy4YaIOIIUXCS  YMEHUH
aHAJIN3UpOBaTh, CpaBHHBATh, O0000IIATh U3y4YaeMbI Marepual, IUIAHUPOBATh
MPEACTOAILYI0 PabOTY, OCYIECTBISATh

IIpumepHble BuABbI aeATedbHOCTH oOy4dawmuxcs ¢ 3IIP, o0yciioBiaeHHbIE
0co0bIMH 00pa30BaTeJbHBIMU MOTPEOHOCTAMH M 00eCIeYNBAKOIINE OCMBICIICHHOE
O0CBOCHHE CO/IePKAHUM 00pa30BaHMS MO0 MpeAMeTy « XUMUD)

Conepxanue BUJOB JeATeNbHOCTH oOyuatomuxcsi ¢ 3[IP Ha ypokax xumuu
OmpeJeNsieTcs: UX 0COOBIMU O00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MIHMPOKO
ucnoas3yembix B @OIT OO0 olmux s BceX 00y4Yaromuxcsi BUAOB JEATEIbHOCTU
CleAyeT YCWUIUTh BHJbl JCATEIbHOCTH, CHEeUU(PUUYHBIE JI1 JaHHOW KaTeropuu
oOyyaromuxcs, 1Ji1 00eCreueHs] OCMBICIICHHOTO OCBOEHUS COJIepKaHUsI 00pa3oBaHuUs
M0 TPEeAMETY: YCUJICHHE TPEIMETHO-TIPAKTUYECKOU JEATeIbHOCTH C aKTHUBU3AlUEH
CEHCOPHBIX CHUCTEM; YepelOBaHWE BHUIOB JACATEIBLHOCTH, 3aJICHCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOCHHE MaTepuaja C OMOpOM Ha allTOPUTM; «IOIIArOBOCTH» B
M3YyYECHHM Marepuasa; HUCIOJb30BAHUE JIOMOTHUTEILHON BH3yallbHON OMOpPHI (TIJIaHBI,
o0pas3iibl, CXeMbl, Ia0JIOHBI, OTIOPHBIE Ta0IHIBI). s pa3BuTus y ooyuatomuxcs ¢ 3[1P
YMEHUS JieNlaTh BBIBOJABI, (POPMUPOBAHUS TPAMOTHOTO PEUEBOTO BBICKA3bIBAHUS
HE0OXOJMMO HCIOJB30BaTh OMOpHBIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIyeT
VACIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHasia: COCTaBJICHHWE PUCYHOUHBIX U
BEpOAIBbHBIX CXEM, COCTaBJICHHE TaOJUIl, COCTaBJCHHE KJacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAaHUSAMHM IS KJIacCU(PHUKAIMK M HAMOJTHEHUE WX MPUMEpaMU H
Ap.

[IpuMepHast TemaTHueckasi 1 TepMUHOJIOTUYECKas JieKcuka cooTBeTcTBYyeT DOII
000.

Jns oOyuaromuxcsi ¢ 3IIP cyniecTBEHHbIMHU SIBISIOTCS MPUEMBI pabOTHI C
JIEKCUYECKUM MaTepuajioM Mo npeaMery. I[IpoBoautcs cnenuanbHas padoTa To
BBEJICHUIO B aKTHBHBIA CJOBaph OOYYAIOIMIMXCS COOTBETCTBYIOIIECH TEPMHUHOJIOTHH.
N3yyaembie TepMUHBI BBOJSTCS HA TOJMCEHCOPHOW OCHOBE, 00s3aTelibHAa BU3yalbHas
MOJIJIEPIKKa, AITOPUTMBI PadOTHI C OTMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIn3aIluu
TEPMHHOJIOTHH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE



B coorBerctBUM ¢ @enepalibHBIM TOCYAAPCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO OOIIEro o0pa3oBaHUsl y4EOHBIM MpeaMeT «XUMHUs» BXOJUT B
npeaIMeTHYI0 00s1acTh «EcTecTBEeHHOHAYUYHbIE MPEIMETh» U SBISAETCS 005S3aTeNbHBIM
JUTSL U3yYEHHUS.

YueOHbIM IJIaHOM Ha €€ M3ydeHHe oTBefeHO 136 yd4eOHBIX YacoB — 1o 2 4 B
Hezeno B 8 U 9 kiaccax COOTBETCTBEHHO.

Copnepxanue ydeOHoro mpeamera «Xumuscoorsercteyer DPI'OC  OOO,
paspabotano ¢ ydyetom OCHOBHOW 00pa30BaTEIHHONM MPOTpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus 1o ydeOHOMY TipeameTy «Xumus» MAOVY-COII Ne 24, cooTBeTcTBYEeT
AananTupoBaHHOW OCHOBHOM 00pa30BaTeNbHOM MporpaMme OCHOBHOTO OOILEro
00pa3oBaHUs 00YYAIOIIUXCS C 3a€PKKOM IICUXUYECKOTO Pa3BUTHSI.

COLEP)KAHUE YUYEBHOI'O ITPEJAMETA «XUMMWA»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

[IepBOHAYAIbHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xumuum B KWU3HU ueloBeka.* Tena U BellecTBa.
du3nvecKre CBOIMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIECTB. *XUMUS B CUCTEME
Hayk.* UYwucteie BemectBa W cmecd. CrnocoObl pazneneHus cmeceid. [lpaBuiia
0e30macHOro OOpalleHus ¢ BEECTBAMH U J1a0OpaTopHbIM 000pynoBanueM. *IloHsTue
0 METOJIaX MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTEIbHASI aTOMHast Macca. [IpocThie U cliokHbIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB.* OTHOCUTENbHAsT MOJIEKYJsipHas Macca. MaccoBas
JI0JIsI XUMUYECKOT0 3JIEMEHTA B COEAUHEHUH.

@u3nyeckne M XUMHUYECKUE sBJIEHUs. Xumuueckas peakuusd. [IpuszHaku
XUMUYECKUX peaKlHil. YpaBHEHHUS] XUMUYECKUX pPEAKUUNA. 3aKOH COXPAHEHHSI MacChl
BemecTB. Kiaccudukanus XUMUYECKUX peakiui  (CoeAUMHEHHUs, Pa3JIoKEHUs,
3aMelieHus, 0OMeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMu
paboThl B JIA0OpaTOpUM M MpUEMaMH OOpallleHUs ¢ J1a0OpaTOPHBIM O0OPYAOBAHUEM;
M3y4eHUE UM OINHCAaHWE (PU3NYECKHX CBONCTB 0Opa3llOB HEOPTAaHMYECKUX BEIECTB;
HaOmoieHne pu3nyeckux (IJIaBlIeHUE BOCKA, TAsTHUE JIb/A, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHCIOTOM) SIBIICHWH, HAONIOACHUE W OIMCAHHE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3ioKeHHe caxapa, B3auMOJICHCTBHE
CEpHON KHCJIOTHI C XJIOpUIOM Oapusi, pasznoxkenue ruapokcuaa menu (1) mpum
HarpeBaHWH, B3aUMOJICHCTBHUE Kene3a ¢ pacTBopoM com meau (II));u3ydenne cnocobos
pazneneHus cMecel (C MoMOIIbI0 MaruuTa, GUIbTPOBAHUE, BHITIAPUBAHKE, TUCTHILISAIMS,
xpomatorpadusi), TpoBEACHUE OYMCTKA TOBAPEHHOW COJIM; HAOIIOJEHUE W OMHCAHUE

PE3YIbTATOB IIPOBCACHUA OIIbITd, HWIUIIOCTPUPYIOHICTO 3aKOH COXpaHCHUSA MACChl;
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CO3/IaHHE MOJIENIE MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxxnelmue npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopoa — 3J€MEHT U HPOCTOE
BenecTBO. HaxoxkneHue Kuciopoja B mpupoje, puandeckue 1 XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CIocOObl MOJIYyYeHHUsS] KUCIOpOoa B
nabopaTopuu *u npoMsbliuieHHOCTU.* [IpuMmenenne kuciopona. [lonsitue o0 oxcugax.
Kpyrosopot kucnopona B mpupoae. *O30H — ajtoTpornHasi MOAU(PHUKAIUS KUCIOPOa.

TennoBoit 3P PexT XUMHUECKON pPeaKIK, TEPMOXUMUYECKIE YpaBHEHUS, K30~ U
SHAOTEPMUYECKHE PEaKIMK. TOIUIMBO: Yrojb U METaH. 3arps3HEHUE BO3AyXa, YCUIICHUE
nMapHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIIOsT.*

Bonopon — anmeMeHT M mpocToe BeniecTBo. HaxoxeHune Bomopona B IPUPOJE,
(bu3nyecKkre U XMMUYECKHNE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS C HEMETAJJIaMU U
OKCHJIAMU METaJIOB), IPUMEHEHHUE, *crocoObl monydeHus.™ IloHsTHe o KuciaoTax u
COJISIX.

KomuuectBo BemectBa. Monb. Momsipas macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersl o xummudeckon dopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUU, KOJMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO O00beMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSIM.

*®duznyeckue cBoiicTBa Boabl.* Boma. Ee cocras, ctpoenue u moinekynsl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSATHE O HACHIIEHHBIX M HEHACHIIIEHHBIX
pactBopax. llonsTue pacTBOprUMOCTH BemlecTB B Boje.* Pacuer maccoBoil monu
BEILIECTBA B pacTBope (IIPOLIEHTHAsE KOHUEHTpamus). MaccoBasi A0Js BelIeCTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOBI (Pa3OKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
KaubIusi, okcugom cepbl (V) peaknuu ¢ MeTtajlaMH, KUCIOTHBIMU M OCHOBHBIMU
okcugamu). [lonstiue 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KM3HU YEJIOBEKA.
KpyroBopot Boasl B mpupoje.* 3arps3HeHue MPUPOIHBIX BoJ. OXpaHa U OYHCTKA
MPUPOJIHBIX BOJ.

Baxmneiimme  kimaccel  HeopraHmuyeckux — coeauHeHuit.  Knaccuduxarus
HEOpraHuyeckux coeauHeHudd. OKCUIBI: COCTaB, Kilaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuaa azora (l1)), nomenknarypa.* *IlonyyeHne* u XUMHUECKHE CBOWCTBA OKCHIOB
(B3aumojieiicTBue C BOAOW, Kuciotamu, meinodamu). OcHoBanus. Krnaccudukarus
OCHOBaHWW: IIEIOYM M HEPACTBOPUMBIE OCHOBaHUA. HoOMEHKnaTypa OCHOBaHUM.
duznyeckue M XHUMHYECKHUE CBOMCTBA OCHOBAaHWM (B3aMMOJCHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCJIOTaMU, cojisiMu). *Tlomydyenne ocHOBaHUM. ™

Kucnotsl: cocras, kiaccudukanus, HOMEHKIATypa, pU3ndeckue U XUMMUYECKue
CBOMCTBa (B3aUMOJICUCTBME C METaNIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHIMH,
COJISIMH, Ha TIpUMEpPE COJITHOM W CEepHOM KHUCIOT), *crmocoObl mosydeHus.™ Psia
aktuBHocti MetaiioB H. H. bekeroBa. Conm (cpegHue): HOMEHKIATypa COJIEH,
*CnocoOBI MOTyYEHU™, B3aUMOJICUCTBHE COJICH ¢ METaUIaMH, KUCJIOTaMH, IeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[Toustne 00 aMdOTepHBIX THAPOKCHIAX (HAa MPUMEpe LUHKA W *aTiOMUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICICTBUE C KUCIOTAMHU U LIEJI0YaMHU, PA3I0KEHUE MPU
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HarpeBaHWM) U MOJy4YeHUE.™

['eHeTnyeckasi CBA3b MEXKIYy KJaccaMHd  HEOPTaHUYECKUX  COCIMHEHUM.
['eneTnyeckue psiabl.

XUMHUUYECKHUI SKCTIEPUMEHT: KAUECTBEHHOE OMPEICIICHUE COJIEPKAHUS KUCIOpOoaa
B BO3JlyX€; MOJIyYCHUE M U3YyUYCHHE CBOMCTB KHUCIIOPO/Ia; HAOII0ICHHE B3aUMOICHCTBUS
BEILIECTB C KMCJIOPOJAOM M yCJIOBHSI BOSHUKHOBEHHUS M IIPEKpaIlieHus TopeHus (Imoxapa);
03HAKOMJICHHE C 00pa3llaMi OKCHIOB U OMMCAHUE UX CBOMCTB; MOJYYECHUE U MU3YUCHHUE
CBOMCTB BoJIOpoJia (ropeHue); HabmoeHne 00pasoB BEIIECTB KOJIMYECTBOM | MOJIb;
MCCJICIOBAaHNE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEH PaCTBOPEHHOIO
BEIIIECTBA; B3aMMOJICHCTBUE BOJABI C METaulaMu (HaTpUEM M KajbldeM) (BO3MOXKHO
HCIIOJb30BAaHUE BUJICOMATEPUAITIOB); OMPENCICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C
MOMOIIBI0  WHAMKATOPOB; HCCIEIOBAHUE OOpa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB; HAOIIOJICHUE W3MEHEHHMS OKPACKU HWHIUKATOPOB B pPacTBOpax
KHUCJIOT U IIeJIoYeH; n3yuenue B3aummoaercTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KACJIOT C METAJJIaMH, PEaKIui HEUTpaIN3alMu; TTOJy4eHUE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOIO METa/ula JAPYIMM W3 PacTBOpa COJIM; pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/lad 1o TeMe «BaXHEWIIHe KIJIacChl HEOPraHUYEeCKHUX
COCAMHEHU.

[lepnonmueckuii 3akoH U llepuonnueckas cucteMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIAH.

[lepBble MOMBITKU KJIacCU(PUKALMK XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOJHBIX 3JEMEHTOB (ILEJOYHbIE M IIEJTOYHO3EMENIbHbIE METallbl, TaJOreHBI,
MHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpble 00pa3yloT aM(@OTEepHbIE OKCUIbl U
TUAPOKCUIBL. *

Ilepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHUYECKUX DSJIEMEHTOB
1. . Menpneneesa. KopoTkonepuoanas u * ITUHHOTIEpUOAHAS ™ dbopmbI
Ilepnoanueckont cucrembl xumuueckux syiemMeHTOB . WM. Menneneesa. Ilepuoabr u
rpynnbl. PU3MYECKUII CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB NEPHOJAA W TPYMIIbI
DJIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHbIX siep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YeK aTOMOB MHepBbIX 20 XUMHUYECKUX 3y1eMeHTOB lleproauyeckoit
cucreMbl J[. 1. MenzaeneeBa. XapakTepUCTUKAa XUMHUYECKOIO DJIEMEHTa IO €ro
noJioxkeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB MaJlbIX MEPUOAOB U TJIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT aTOMHOro (MOPSAJIKOBOTO) HOMepa 3HauyeHue
Ilepnoguueckoro 3axkoHa u llepmoanveckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTHs HayKu U npakTuku. [1. V1. MeHnaeneeB — yu€Hbli U IpaKJaHUH.™

Xumuyeckass cBsi3b. KoBaneHTHas (MOJsipHasi W HEMOJSIPHAas)  CBS3b.
*DJIEKTPOOTPHUIIATEILHOCTh ATOMOB XMMHYECKUX AJIEMEHTOB.* VIOHHAs CBSI3b.

Crenenp okucieHus. OKHCINUTENBLHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl
OKHUCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.



XUMUYECKUN IKCIIEPUMEHT: M3yueHHEe O0OpaslloB BEIIECTB METAUIOB H
HEMETAJIOB; B3aMMOJIEUCTBUE THAPOKCH]IA IIMHKA C pacTBOPAMHU KUCIOT U IIEJIOYEH;
MPOBEJICHUE ONBITOB, UJUTFOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHus, COCAUHEHUS).

MexnpeaMeTHbIE CBA3U

Peanuzanusi MeXOpeIMETHBIX CBsI3e MpU U3yYyeHHM XMMUU B 8§ KIacce
OCYIIIECTBISIETCSl Yepe3 HMCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK ¥ TOHSITHUM, SIBJISIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IHKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE TOHATHA: HAy4YHBIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiacCupUKalus, IEPUOANIHOCTD, HAOIIOICHUE, YKCTICPUMEHT,
MOJICTTUPOBAaHUE, U3MEPEHUE, MOICIIb, SIBJICHHE.

dusnka: Marepusi, aTOM, AJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUN 3apsil, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSHHE BEIIECTBA, ra3, (pU3MuecKue BETUUMHBI, CIUHHIIBI U3MEPEHHUS,
KOCMOC, IUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

COAEPKXAHUE OBYUYEHMUA B 9 KIIACCE

BeniecTBo 1 XuMHUUeCcKasi peakius

[lepuognueckuii 3akoH. llepuomnyeckass cUCTEMAa XHMHUYECKHX DJIEMEHTOB
. . MenneneeBa. CtpoeHne aroMoOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIUSl, KAJbIUSI U UX COCAUHEHHUM B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanueckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

Ctpoenue BemecTBa: BHUAbl XUMHUYECKOW CBSI3U. THNBI KPUCTALIMYECKHUX
pPEmETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON pEIETKA U BUIA
XAUMHYCCKOH CBSI3U.*

Knaccudukaiys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHapo HAs 1
TpuUBHAJIbHAs). XUMHYECKUE CBONCTBA BEIIECTB, OTHOCSIIUXCSA K pa3IMUHbIM KJIaccam
HEOPraHUYEeCKUX COCAMHEHMM, TCHETUUECKAs CBSI3b HEOPraHWUUECKUX BEIECTB.

Knaccudukanust XUuMHYECKUX PEAKIIUNA M0 Pa3IMYHBIM MpU3HAKaM (IO YHUCITY U
COCTaBy YYacCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIJIOBOMY d(PdeKTy, Mo N3MEHEHUIO
CTENIEHEH OKHUCJICHUS XHUMHYECKUX DOJIEMEHTOB, *T0 0OpaTUMOCTH, MO YYaCTHIO
KaTajauzatopa).* DK30- M JHIOTEPMUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TlonsiTie O CKOpPOCTH XuUMHuYecKoul peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHMHUYECKUX peakiusx. [IoHSATHE O TOMOT€HHBIX MU TeTePOTCHHBIX
peakiusx. [lonatue o xumMmuueckom paBHOBecHHu. CMelIeHne XUMUYECKOT0 PaBHOBECHS.
dakTOphl, BIUAIONIME Ha CKOPOCTh XMMUYECKONW PEaKIUU U TOJIOKEHNE XUMHUYECKOTO
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paBHOBECHS.™

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHCIIMTEIBHO-BOCCTAHOBUTENBHON peakuuu. CoCTaBIIeHHE YPAaBHEHUI OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALUU. DIEKTPOJIUTHYECKAs JTUCCOLMALNS.
DJEKTPOIUTBI U HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUALUU
BELIECTB C pAa3IMYHBIMU BHJAMH XHMHYECKOW CBs3M. lloHsatme o creneHu
aucconuanyu.™ CUIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y CIoBHs MPOTEKAaHUSI Peakuii HOHHOTO oOMeHa 0
KoHIa. [losmHbIE ¥ COKpaIEHHBIE HOHHBIE YPABHEHMS PEAKINNA. XUMUYECKHE CBOMCTBA
KHCIIOT, OCHOBAHMW W COJIEH B CBETE€ MPEACTABICHUH 00 3ICKTPOIUTUYECKOM
mucconmarnu. Cpena pactBopa. KadecTBeHHbIE peakIMM Ha KaTUOHBI M AHHOHBIL:
XJIOpUa-, OpoMua-, HOAUA-, CyibdaT-, KapOoHAT-, CHJIMKAT-, (ocdar- aHUOHBI
T'MJIPOKCHU/I-MOHBI; KaTHOHBI aMMOHUS, MarHusi, KajblMs, aJlOMMHH, kene3a (2+) u
(3+), menu (2+), HMHKA, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX.

XHAMHYECKUI JKCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMH KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpUJa HATpusl); MCCIEIOBAHUE 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3IMUYHBIX (aKTOPOB; HCCIEJOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, ITPOLIECCA AUCCOLUUALIMM KUCIIOT, IIEN0YEH U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUACOMATEPHUATIOB); MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKK MPOTEKAHHS pPEaKIUid HOHHOTO oOMeHa (0Opa3oBaHUE
0CaJIKa, BBIICJICHHUE raza, 00pa30oBaHHE BOJIb); OMbBITOB, WILTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakuuu  pasyIoKeHHs,
COEIMHEHHUSI); paclo3HaBaHWE HEOPTaHMYECKUX BEUIECTB C MOMOIIBIO KaueCTBEHHBIX
peaklMii Ha HOHBI; pEUIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HewmeTamibl u uX COeIMHEHUS

OOmast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (GU3HUECKHE CBONCTBAa TMPOCTHIX
BEIIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHUMeEpe Xjopa (B3auMOJCHCTBUE C
MeTaJJlaMH, HEMeTalllaMH —  BOJOPOJOM W  KHCIOPOJOM, *mienodamu™).
XnopoBoaopos. ComnsiHas KUCIOTa, XUMHUYECKHUE CBOMCTBA, *MOydeHue™®, mpuMeHEeHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OpraHM3M uesioBeka.* BaxkHeiime XJI0puasl U
WX HAXOXJICHHE B TIPUPO/IC.

OO6mast xapakrepuctuka 537eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHCJIOPOJa U Cepbl. XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

CtpoeHnre u (pU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA M CEPHI.
AnnotrpornHbie MOAWGUKAIMA KHUCIOpOAa M Cepbl. XHUMHYECKHE CBOMCTBA CEphI
(B3ammogelicTBue *c HemeTauilaMu® — BOJOPOJOM M KHCJIOPOJOM, METaJlJIaMH,
**KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kkucioramu).* CepoBOAOpPOI: CTPOCHHE,
(¢U3NYeCcCKue U XMMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHTEIILHBIE CBOMCTBA).
Oxcunbl cepsl Kak MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHast KucioTa: Gu3nvecKue
U XUMHUYecKue cBoicTBa (o0mme u crnenududeckue). Conu CEpHON KHCIOTHI,
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KauecTBEHHas peakuus Ha cynbdar-uon. CepHucras kuciaora. *XUMUYECKUE PEaKLIUH,
JeKallie B OCHOBE TMPOMBIIUIEHHOTO CcHoco0a TMOJyYeHUs CEepHOM KHUCIOTHI.*
Haxoxnenue cepsl 1 €€ coemMHEeHnH B IIpupoie. [IprumMeHeHne cepbl U €€ COCUHEHUN B
ObITY M B TPOMBIIUICHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYyKaloleh Cpebl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE T0XKIU, 3arPA3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI
€ro MmpeaoTBpanieHus. *

OO6mast xapakrtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapakTepHbIe CTEIIEHU OKHCICHUSI.

A30T, pacmpoCTpaHEHHWE B MpUpoJe, (U3HUECKHE W XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaUIaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHME CBOMCTBA
(okHcneHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpa), *ModydeHHe™ M MpUMEHEHHE.
Conum aMMOHUS: COCTaB, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA (pa3iiokKeHUE,
B3aMMOJICIICTBHE €O IeJIoyaMH), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi Kuciora, €€ (u3Mueckue M XUMHYECKUEe CBoOMcTBa (oOuiue u
cnenudpuueckue), *nomydenue.* Hwutparel (pasznoxeHue). A30TUCTas KHUCIOTA.
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B Kau€CTBE MHUHEPAJIBHBIX yIOOpEHUII.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMU a30Ta (KUCIOTHBIE
JOXIH, 3arpsI3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukanuu docdopa,* Puznueckrue U XUMUYECKUE
CBOMCTBa (B3aUMOJCHCTBUE C METAJJIaMU, HEMETaUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupn docdopa (V), oprodochopHas Kuciora:
¢u3nuecKkue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsiTne O MHHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [loHaTHe 0 KOMIUIEKCHBIX yaoOpeHusx.* OOrias
xapakTepucTthka 31eMeHToB [VA-rpymnmbel. OcoO€HHOCTH CTPOEHUsI aTOMOB yriepoja 1
KpeMHHsI. BaneHTHOCTh M XapakTepHbIE CTENEHH OKHUCIECHHMS aTOMOB yrjiepoja |
KpeMHHus. PacipocTpanenue yriieposia B IpUPOJIE, XapaKTEPHBIE CTENEHN OKUCIICHHUSL.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmaz), duMYECKUe WU
XUMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB (B3aMMOJCICTBHE C  MeTajlaMH,
HEMETaJIaMH, *KOHIICHTPUPOBAHHBIMH a30THOM M CEPHOW KHUCIOTaMM)*. AncopOuus.
Kpyrosopot yrnepoaa B npupozae. Okcuabl yrieposaa, ux (pu3nyecKue U XUMUYECKHe
CBOMCTBA, IIOJIy4YCHHME W NPUMEHEHHE, JIEWCTBHE HAa OpPraHU3M  4YeEJOBEKa.
*DJkoyoruueckue TMpoOJeMbl, CBsi3aHHBIE C okcugoMm yriaepona(lV); rumotesa
100aJbHOIO TMOTEIUICHUSI KIMMaTta;, MapHUKOBBIM 3 dekT.* YronpHas kucioTa U e€
colid, MX (U3MYeCKne U XHUMHUYECKHE CBOWCTBA, *MOJydeHUE U MpUMEHeHue.™*
KauectBennas peakuus Ha KapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035UCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa M CTPOCHUS OPTaHMYECKHUX
COCIMHEHMI yriiepojaa (Ha mpuUMepe METaHa, dTUJIEHA, TaHOJa, YKCYCHOM KHCIOTHI.
*1x coctaB W XuUMHUecKoe cTpoeHue. Knaccudukanus oOpraHM4ecKuX BeIlecTB.*
[TonsiTe 0 OMONOTMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNkax, yrieBojax — M HUX
pOJIM B JKM3HU 4YeJIOBeKa. *MarepuanibHOE €JUHCTBO OPraHUYECKUX U HEOPraHUYECKHUX
COETUHEHHH. *

Kpemnuii, ero ¢usmyeckue W XHMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
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B3aUMOJICUCTBUSL C METAUIAaMH W HEMeTaUlaMH), *MonydeHue® © TpUMEHEHHE.
*CoenuHenus kpeMHus B npupoje. Oomue npencrasienus 06 okcuae kpemuusa(IV) u
KpeMHHUEeBOU kuciioTe. CUIMKAThI, (U3NYECKUEe U XUMUUYECKHE CBOMCTBA, MOJTYyYEHUE U
npuMeHeHue B  OBbITY, MPOMBIIUICHHOCTH (B  MEAMIMHCKON, 3JIEKTPOHHOM,
CTpOUTEIbHOW W Ap.). BaxkHeilliue cTpouTenbHblE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEHT, 0eTOH, xene300eToH. [IpobiieMbl 0€30MacHOr0 UCTIOJIB30BAHUSI CTPOUTENBHBIX
MaTepHaJIOB B MOBCETHEBHOM KU3HU. *

XHWMHUYECKUH SKCIEPUMEHT: HU3y4deHUE OOpa3lloB HEOPraHWYECKHX BELIECTB,
CBOWMCTB COJISHOM KHUCJIOTBI, NMIPOBEJICHUE KAYECTBEHHBIX PEAKIHUN HA XJIOPU-UOHBI U
HaOIOZICHUE TPU3HAKOB WX TPOTEKAHUS;, OMBITHI, OTpakaronme Q(U3NIECKue U
XUMUYECKHE CBOWCTBA TajJOr€HOB W HMX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHUAJIOB); O3HaKOMJIEHHE C oOpasmamMu  XJOpUAOB  (TaJOTCHUIOB);
O3HAKOMJIEHHE C 00pa3uaMu cepbl U €€ COEAUHEHUSAMH (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpHUaIOB); HAOJIOJIeHHE TIpoliecca OOYIJIMBaHUS caxapa IMoj JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI; M3YUYECHUE XUMUUECKIX CBONCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peakiuu Ha CyIb(}aT-uoH U HaAOII0ACHUE
MpU3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, hocdopa
U UX COCIMHEHHI (BO3MOXKHO HUCTIOIB30BaHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHne aMMraka U U3y4eHnue ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEaKlUi Ha MOH aMMOHMS U (ocdar-uOH U U3y4YeHHE NMPU3HAKOB UX
IIPOTEKAHUSA, B3aWMOJEUCTBHE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEABIO
(BO3MOXHO HCIIOJIB30BAHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMYECKUX
pem€ToK anMasa, rpauTa; O3HAKOMJIEHHE C MPOLECCOM aJICcOpOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VyIJIEM M YCTPOHCTBOM MPOTHBOTa3a; TMOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YeHHE €ro CBOWCTB; MPOBEJICHWE KAUYE€CTBEHHBIX PEAKUUW Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U U3YyUYCHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIbHbBIX 337a4 110
teme «BaxHenmuye HeMeTauibl U UX COCTUHEHUSY.

MeTtaibl 1 UX COEUHEHUS

OO0mras XxapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux  nonoxeHus B  llepuogmueckoil  cucremMe  XMMHUYECKHUX  3JIEMEHTOB
. . MengaeneeBa u ctpoeHust atomoB. CTpoeHrne MeTaiuioB. MeTtainnyueckas CBs3b U
METAJUIMYECKAST KPUCTAUINYECKAS] PEIIETKA. DIJIIEKTPOXUMUYECKUN DPSAJ HAIPSIKEHUN
MeTajuioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METaUIOB (B3aMMOJICHCTBHE C
KHUCJIOPOJIOM, BOJIOM, KUCTOTaMu). *O01IMe crocoOsl monyueHus: MetauioB. [lonstue
0 KOPpPO3UHU METAJIJIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb,
YyTyH, AIOPATIOMUHNI, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH . *

[[lenounbie MeTamuibl: mojoxkeHue B Ilepuoguyeckoil cucTeMe XUMHUYECKHX
anemeHToB J[. WM. MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
®u3znueckue W XUMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpus U Kanus). OKcuasl U
TUAPOKCUBI HATpUS U Kalud. [I[puMeHeHre meI0uYHbIX METaIOB U UX COCITUHEHMUIA.

[Ilenouyno3emenbHbIE METaJIIbI MarHum u KaJIbLIHAM: MIOJIOKEHUE
B [leproanueckoit cucreme xuMu4eckux aneMeHToB [[. M. MennaeneeBa; cTpoeHHUe HUX
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aTOMOB; HaxoxAeHue B npupoae. dusmyeckne U XUMUYECKHE CBOWCTBA MarHusi
Kanplusa. Baxueilve coeHeHUs Kaidblus (OKCUM, TUAPOKCHI, coyid). *JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs. ™

AmoMuHMil: nonoxkeHue B Ilepuonnueckoll cucTeMe XUMHUYECKHUX 3JIEMEHTOB
J. 1. MeHnpneneeBa; CTpOGHHME aroMma; HaxoXiaeHuUe B mpupoae. Duszmueckue u
XUMUYECKHUE CBOMCTBA allOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUJA U THAPOKCUIA
AIIOMUHUS.

Keneszo: mnonoxenue B Ilepuoamyeckonl CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aroMa; HAXOXIECHHE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA Kelle3a (B3aUMMOJICHCTBUE C METAJUIaMU, KUCIOTaMU U COJISIMH).
Oxkcupnpl, runpokcuasl u comm xkene3a(ll) wm kemesza(Ill): cocraB, cBoiicTBa
*noJsrydyeHue.™

XUMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMH METaUIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMU; U3YUEHHE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOXHO
MCIIOJIb30BaHUE BUJICOMATEPHATIOB), OCOOEHHOCTEN B3aMMOJICHCTBUS OKCUA KabLIUA U
HaTpus C BOJOM (BO3MOYKHO UCIOJb30BAaHUE BHJIEOMATEPUANIOB); HCCIEIOBAaHUE
CBOMCTB JKECTKOM BOJABI; IpolLlecca TOPEHMsI JKejle3a B KHUCIOpOoAe (BO3MOXHO
UCII0JIb30BAHUE BUIEOMATEPHUAIIOB); IPU3HAKOB NMPOTEKAHUS KAaU€CTBEHHBIX PEaKIUi Ha
MOHBI (MarHusi, Kajblus, amioMuHusA, 1uHKa, >kenesa(ll) m xeneza(lll), memu(Il));
HaOJII0ZICHUE U OMKMCAHKE MPOLIECCOB OKPAIIUBAHUS IJIAMEHU MOHAMH HATPHSs, KU U
KaJIbLIUS (BO3MOYKHO HCIIOJIB30BAHME BHJIEOMATEPHAIIOB); UCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB TMAPOKCH]IA AJTIOMUHHS M THUIPOKCUAA LIMHKA; PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHele MeTasibl U UX COEIUHEHUSD.

XUMUS U OKpYXKaroIas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MOBCEIHEBHON
KU3HU YEIIOBeKa. XHMHS UM 370pOBbe€. be3omacHoe HCHOIb30BAHUE BEIIECTB H
XUMUYECKUX peakiui B ObiTy. IlepBas moMmolp MpU XHUMHYECKHUX OXKOTAX
1 oTpaBiieHUusX. OCHOBBI SKOJIOTUYECKON TPAMOTHOCTH. *

*XumMudeckoe 3arps3HeHHE OKpYKalllew cpenbl (MpeaesbHas JOMycTUMas
koHreHTpaius BemectB — [1JIK). Poias xumMuu B pemieHu# 3K0JI0rHYeCcKuX mpooiaem.™

*TIpupoaHble WCTOYHHKH YTIAEBOAOPOAOB (yrojb, TPHUPOAHBIA Ta3, HEPTH),
MPOJIYKTHI UX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIINICHHOCTH. *

XUMUYECKUI AKCIEPUMEHT: M3ydeHUEe 00pa3lloB MaTepuaoB (CTEKJIO, CIUIABBI
METaJUIOB, MOJMMEPHBIE MaTEpHUAIIbI).™

MexnpeaMeTHbIe CBA3U

Peanmnszanuss MeXnOpeaMETHBIX CBSA3€H IIPM H3YYEHUM XUMUU B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK W MOHATHUM, SABJIIOIIMXCA CUCTEMHBIMM JUISl OTHAEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHblE TMOHATHSA: HAay4YHBIH (aKT, THUIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCUPUKaALUs, TIEPUOAUYHOCTD, HAOIIO/IEHUE, SKCTIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEpPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PPEeKT, TEXHOIOTHs,
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MaTepUabl.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], HW30TOIIBI,
pPaMOaKTUBHOCTh, MOJIEKYJa, DJICKTPUUCCKUHN 3apsil, MPOBOJIHUKH, TOTYIIPOBOIHHUKH,
TUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaUTMYECKas pemérTKka, CIUIaBbl, (HU3UYECKHe
BEJIMYMHBI, CJIWHUIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
CounHie.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE MOPOABI, IMOJIC3HBIC
HCKOIaeMble, TOIIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA YUYEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

B uenom pesynbpraThl ocBoeHus oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» JODKHBI COBMANaTh ¢ pesyiapTaTamMu denepanbHoi paboueld MporpaMMbl
OCHOBHOTO 00111eTO 00pa3oBanusi. Hanbosiee 3HaYUMBIMU SIBISTIOTCSI:

JIMHHOCTHBLIE PE3VYJIbTATDI:

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHHUA IPOTPaMMbl  OCHOBHOTIO  OOILEro
o0pa3oBaHMsl JOCTUTAIOTCA B XOJ€ OOy4YeHUsT XUMUU B €IMHCTBE Y4e€OHOU U
BOCITUTATEIbHOM JAESITENIBHOCTH B COOTBETCTBUU C TPAJULUUMOHHBIMH POCCUHCKUMU
COLIMOKYJBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU, TPUHATBIMU B
oOuiecTBe MpaBUJaMHM W HOPMaMU TMOBEACHHMS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN O0yYarOIIUXCSl.

JIn4HOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTh oOyJaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMI M pacIIMpEeHue
OMbITA JACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

LHEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HaCJEIHMIO, TOHUMAaHUS 3HAYECHHS XHUMHYECKOM HAyKu B IKU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON HH(MOpManuen o
MEPEOBbIX JOCTHKEHUSX M OTKPBITUSIX MHPOBOM U OTEUECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U 00IIECTBa;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

NPEACTAaBICHUS] O COLMAJIBHBIX HOPMax MW TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHWN B KOJUIEKTUBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX BUAAX NEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESITEIbHOCTU MPH BBIMOJIHEHUN yUEOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBIIOJIHEHUM XUMHUYECKUX 3KCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO U B3aHMOIIOMOIIM B IMpoLecce
ATON y4uyeOHOW AESITEeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHHUE M TOCTYIIKH
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CBOMX TOBAPHILEU C MO3UIMU HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO [TO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHUM O BEIIECTBE M XUMHUYECKOM pEaKluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HayKH U COCTABISIOIINX OCHOBY
JUI TIOHMMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpA, MPEACTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOBI, B3aUMOCBSA35AX YEJIOBEKA C IPUPOJHOMN Cpesoit, O
POJIM XMMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITIO3HABATEJIbHBIX MOTHBOB, HANPABJICHHBIX HA IMOJIyYEHHWE HOBBIX 3HAHUM IO
XUMHH, HEOOXOUMBIX JIJIs1 00BSICHEHHS HA0JI0/1aeMbIX TIPOIECCOB U SIBJICHHUIA;

MO3HABATEJIbHOM, WH(MOPMALMOHHON M YHUTATEIbCKOW KYJIbTYPbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOATEIBLHON PadbOThI ¢ YUEOHBIMUA TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMH HH(POPMALMOHHBIX TEXHOJIOTUI;

uHTepeca K OOYYEHHI0O M TMO3HAHWIO, JI0003HATEIBHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K CaMO0OOpa30BaHUIO, IPOEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTU U YPOBHS 00YUYEeHUsI B JalbHEHUILIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAHHUs LEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILIECHMS K CBOEMY 370pPOBBIO,
YCTaHOBKHM Ha 3J10pOBBII 00pa3 KU3HU, OCO3HAHMSI OCIEICTBUN U HENPUATHS BPEIHbBIX
OpUBBIYEK (YyHOTpEOJIEHUS alIKOrojisi, HApKOTHKOB, KypEHHs), HEOOXOAUMOCTH
coOJIo/IeHUs MpaBuil 0€30MaCHOCTU MPHU OOpAIlEHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHMUS:

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHIO Ipodeccuil U TpyJaa pa3audyHOro poja,
YBAKEHHUE K TPYLY M pe3yJbTaTaMm TPYAOBOM NEATENBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUHM MO0 XMMHUH, OCO3HAHHOTO BbIOOpa MHAMBUIYATLHON
TPACKTOPUHU TMPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEITHOM
npo(hecCHOHANBHON JESITEbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHMH, TOTOBHOCTb
a/JalTUPOBAThCA B MPO(ECCUOHATIBHOM cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU LI€JIECOO0PA3HOTO OTHOIICHUS K MPHUPOJAE KAaK MCTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMaHUS IEHHOCTH 3JI0POBOr0 U O€30MacHOro
oOpa3za >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUSI LIEHHOCTH COOJIIOACHMS MpaBuil 0€30MacHOTO
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYalUsX, YTPOKAIOUIUX 3I0POBbIO
W KU3HHU JIOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHHWA, TOJy4yaeMble MNpPU HU3YYCHUH XUMUH, IS
pelLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH NMPUPOIHOU CPENOH, MOBBILIEHUS YPOBHS
HKOJIOTMYECKON  KYJIBTYpBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U IMyTel UX peleHus: IOCPEeICTBOM METOA0B XUMHUH;

HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.
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METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE pe3yJabTaThl OCBOSHHUS 00pa30BaTEIbHONW TMPOTPAMMBI TIO
XVUMHH OTPaKAIOT OBJIAJICHUE YHUBEPCAIBHBIMY TTO3HABATEIIEHBIMY JACHCTBUSIMHU, B TOM
qHCIe:

1) Ga30BbIC IOTHUECKHUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMUYECCKUX SIBICHHI;

OCYIIECTBIIATh CPAaBHEHHE, KJIACCU(DHUKAITNI0O XMMUYECKUX BEIIECTB O 33 IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHIECKUX OTICpaIiii;

CTPOUTh  JIOTHYECKOE  CYXKIEHHE TIOCJIe  MPEABAPUTEIILHOTO  aHaju3a,
BKJTIOYAIOIIEe YCTAHOBIICHUE MPUIMHHO-CIICJICTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHSATH M MPEOOPa30BHIBATh 3HAKA M CHUMBOJIBI, MOJCIH M CXEMBI
JUTS peIieHus] yueOHBIX U TTO3HABATENIBHBIX 33/1a4 C MTOMOIIBIO TIE/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKHUX IIPOIIECCOB U  HX
MOCJIEC/ICTBUS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C MOMOIIIBIO T€/Iarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPHUYNHHO-CIICACTBEHHBIX CBSI3eH
1 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;

C TIOMOIIBIO TIEJAAarora WM CaMOCTOSTENBHO (GOpMyIHpoBaTh OOOOIICHUS W
BBIBOJIBI TTO pe3yJIbTaTaM MTPOBEICHHOTO HAOIIOCHUS, OTIBITA;

3) paboTa ¢ uHpOpMAaITUEH:

BBISIBIIATE JNePUITMTHI MHPOPMAIUU, TAHHBIX, HEOOXOIUMBIX Uil PEIICHHS
MOCTaBJICHHOM 3a/1a4u;

npeoOpa3oBbIBaTh MHGOPMAIIUIO U3 OJHOTO BHUJA B APYrou (TabIuIly B TEKCT
M 1Ip.);

UCKAaTh WK OTOMpaTh MH(POPMALMIO WM JAaHHBIE W3 UCTOYHHKOB C YYETOM
MPEIIOKEHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

OBnaseHre yHUBEPCATbHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU IEUCTBUSIMU:

OpraHU30BHIBATh yUeOHOE B3aMMOJICHCTBHE B TPYIIE (OMpeaeisaTh o0mue e,
pacnpenensaTh PoJii, T0rOBapUBATHCS APYT C APYTOM U T. 1.).

C TIOMOIIBIO TIEAAarora WIA CaMOCTOSTEIBLHO COCTaBIIATh YCTHBIE W NMHCHMCHHBIC
TEKCTBI C WCTOJB30BAaHUEM WILTIOCTPATUBHBIX MAaTEpPUAIOB IS BBICTYIUICHUS TEPe
ayIUTOPUEN;

OpraHU30BbIBATh yYEeOHOE COTPYJHHYECTBO M COBMECTHYIO JESTCIBHOCTH C
VUHUTEJIEM U CBEPCTHHKAMU; pabOTaTh MHIUBHUAYAIbHO W B TPYIINE: HAXOIUTH OOIIee
perieHre U paspemarb KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMS TMO3MIMK W y4eTa
WHTEpECOB; (OPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHC;

OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOIIUI MPOAYKT, TPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTH M MPOSBIISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe] TPYTIION.

OBnazeHNe YHUBEPCATbHBIMU YUYCOHBIMH PETYIISITUBHBIMU JICHCTBUSMH:

oOHapyxuBaTh # (POPMyIHUpPOBATH Y4YEOHYIO MpPOOJIeMy, OMNPEACNsITh IeIb
y4eOHOM eI TENHbHOCTH;

BJIAJCTh OCHOBAMH CAMOKOHTPOJIA, CaMOOIICHKW, TIPHHATHS PEIICHUA U

17



OCYIIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATENbHOMN IEATEIbHOCTH;

COOTHOCHUTH CBOW JICHCTBHSI C IUIAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBISATH
KOHTPOJIb CBOEH JEATENIbHOCTH B TpoIlecce AOCTIDKEHHs pe3yibTara, OIpeneisTh
CTOCOOBI IEMCTBUI B paMKax MPeJIOKEHHBIX YCIOBUI U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICUCTBUS B COOTBETCTBHH C M3MEHSIIOIIEHCS CUTYallneH;

JaBaTh JCKBAaTHYIO OLEHKY CUTYAIlMH U NpeJiarath IIaH €€ U3MEHEHHUS;

NpeIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb MpPHU PELICHUH y4eOHOI
3aj1auu;

NOHUMATh TMPHUYUHBI, M0 KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMbIil pe3ynbTar
JESITeIbHOCTH, OIpENeNsaTh MO3UTUBHBIE W3MEHEHHUS M HaIpaBlIeHHs, TpeOyromue
JaybHenIe paboThl;

OCO3HAaHHO OTHOCHUTbBCS K JJPYrOMY U€JIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VJIBTATDI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB 0 OCBOCHHUIO 00S3aTEIbHOTO COJEPKAHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHOM pabodyeid MporpamMMmoid, BBIACIAIOT: HAYYHbIC
3HaHUSA, YMEHHUSI U CHOCOOBI JEHCTBUH, creuuduyeckue yisi y4eOHOro mnpeaMmera
«XuMus», BUABL JEATEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX:

IIPEACTABICHHE O 3aKOHOMEPHOCTSAX MW IO3HABAEMOCTU SBJICHUN IPUPOJIBI,
NOHMMAaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl W TPaKTUYECKOU
JESTEIbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA; MOHMMAHHUE MeECTa
XUMUHU CPEJI IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MOHATHIHOIO ammapara U CUMBOJUYECKOrO SI3bIKa XUMHUU
JUTSL COCTaBIIEHUs (POPMYJI HEOPTAHMYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKIUI
(c omopoil Ha aJIropuT™M Y4YeOHBIX JEUCTBUM); BIAJEHUE OCHOBAMHM XHUMHYECKOU
HomeHkJaTypbl (IUPAC u TpuBHalbHOW) M YMEHHME HMCHOJIb30BaTh €€ NIl pelIeHUs
y4eOHO-TI03HABATENBHBIX 33/1a4 C MOMOILBIO YUHUTENS; YMEHUE HCIOJIb30BATh MOJAEIU
U1 OOBSICHEHMS] CTPOEHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OIOpON Ha
OnpeaeIeHUS;

MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C TOMOIIBIO YUUTEIS
IIPUMEHATh CUCTEMY XHMHUYECKHX 3HAHWM I YCTAHOBJICHUS B3aUMOCBSA3EH MEXIY
M3YYCHHBIM MATEpUAIOM W MpPH MOJYYEHHH HOBBIX 3HAHWI, a TaKXKe B IpoLecce
BBITIOJIHEHUSI Y4YEOHBIX 3aJlaHuii W Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(pOpMaIu, KOTopast BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHATHS: XUMUYECKUN D3JIEMEHT, aTOM, MOJEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJsipHAsh MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEeM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb (CpemHss),
XUMUYECKash peaKlus, pPEeaKUuu COCAUHEHUS, PEaKUUU Pa3JIOKEHUs, PEaKIUU
3aMelleHHs], peakuu 0OMeHa, TeroBol 3 (eKT peakuuu, d3K30- U IHAOTEPMUUYECKUE
peaklMu, pacTBOpP, MAacCOBas J0JiI XUMUYECKOIO 3JI€MEHTa B COECIMHEHUU, MacCOBas
JI0JI1 ¥ TIPOLICHTHAsI KOHILIEHTPAIMsl BEUIECTBA B PACTBOPE, SAPO aTOMa, SIEKTPUUECKUI
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CIOW aToma, aToOMHas OpOWTa b, PaglyC aToMma, BAJCHTHOCTh, CTETICHb OKHUCIICHHS,
XUMHUYECKasi CBS3b, AIEKTPOOTPUIATEIBHOCTD, MOJIIPHAs U HEMOJSpHAs KOBaJCHTHAas
CBSI3b, MOHHAsl CBS3b, METAJUIMUECKas CBS3b, KPUCTAIUIMYECKAsl pelieTka (aToMmHas,
MOHHAs, METa/UInYecKasi, MOJEKYJspHas), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAss  JUCCOIMAIUsl, pEakluh HOHHOro  OoOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMHM, OKHUCIHUTEb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJIEHUE, DJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEoOpaTUMBbIE pPEaKIMU, CKOPOCTh XMUMHUYECKOW peaKIUu, KaTaau3aTtop, MpPeaesibHO
nonyctumas koHnentpauus (I1J1K), koppo3ust MeTanaos, CrjiaBhbl;

OCHOBOTIOJIAraIOIINE 3aKOHBI XUMUHU: 3aKOH COXpaHeHUs Macchl, [lepuoanueckuii
3akoH /[. 1. MeHneneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHAs TEOPHs, TEOPUSl DICKTPOIUTUYECKOU
JMCCOIMAIINM, a TAaKKE MPEJICTABICHUS O HAYYHBIX METOJAaX IMO3HAHMS, B TOM YHUCIIE
AKCIIEPUMEHTAJFHBIX U TEOPETUYECKUX METOJIaX HCCIIENOBAHUS BEIECTB U U3YUCHUS
XUMUYECKUX PEaAKITUi;

MIPE/ICTABICHUE O TIEPUOUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(pamuyc aroMma, 3JIEKTPOOTPUILIATETLHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST d7eMeHTOB B [lepuonuueckoit cucreme (B MalibIX MEPHOJAX U TIIaBHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHUE OOBACHSTH CBS3b MOJIOKCHUS
aneMeHTa B llepuoanyeckoil cucTeMe € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj f1pa, OoOIlee YHUCIO AJIEKTPOHOB),
pacrpesieieHueM 3JICKTPOHOB IO HYHEPreTHUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeEX
MEPUOOB, Kalus U KaJIbIUs; KIaCCU(UIIMPOBATh XUMUYECKHUE PJIEMEHTHI C OMIOPON Ha
onpenesieHus: GU3NYECKOro CMbICIa UGPOBBIX TAHHBIX IEPUOAUUECKON TAOIHIIBI;

YMEHHE KJIACCU(PUIIUPOBATH XUMUYECKHUE AJIIEMEHTHI, HEOPTAaHUUECKHUE BEIIECTBA
U XUMUYECKHE PEaKIMU C OMOpPOMl Ha CXEMbI; ONpENesiTh BaJCHTHOCTh U CTEINEHb
OKHUCJICHUS] XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBS3U W TUIl KPUCTALTUYECKON
CTPYKTYPBI B COEJIMHEHUSX, 3apsiI UOHA, XapaKTep CPelibl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBAHUM), OKUCIUTEIh W BOCCTAHOBUTEIh IO AITOPUTMY YYEOHBIX
JICUCTBUH;

YMEHUE XapaKTepU30BaThb C OMOPOM Ha cXeMmy (QU3NYECKHe W XUMUYECKHE
CBOMCTBA MPOCTHIX BEIMIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aiMa3, KpEMHUH, a3oT,
dbochop, cepa, xmop, HATpWM, Kajaui, MarHWi, KaJblIMK, aTIOMUHUN, KEJIe30) H
CJIO’KHBIX BEIIIECTB, B TOM YHCJI€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUaK, XJIOPOBOJAOPOI,
CEPOBOJIOPO, OKCHIBI U TUAPOKCUILI MeTauioB I - I[TA rpynm, amomunus, menu (I1),
uuHka, xene3a (II u III), okcuast yrnepona (I u IV), kpemuus (IV), azota u dpocdopa
I u V), ceppt (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHas,
yroJibHasi, KPEMHHEBAsI KUCIIOTA U UX COJIM); ONMKUCHIBATh C ONOPOM Ha TUIAH U KITFOUEBBIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOTO aHAIM3a IMOJ PYKOBOJCTBOM
nejgarora, MPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOILYIO IPUPOJIHYIO CPENY;
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YMEHUE COCTABJIATH MO 00pa3lly, CXeMe, aIrOpuUTMy Y4YeOHBIX JEWCTBHI
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKluii (B TOM YUCIIE PEaKIMii HOHHOTO 0OMEHa
U OKHUCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIUMN), WILIIOCTPUPYIOIIUX XUMHUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB/TpyHI HEOPraHWYECKMX BEINECTB, a TaKXKe
MOJTBEPKAAIOUIUX T€HETUYECKYIO B3aUMOCBS3b MEXKITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJIO XMMUYECKOIO 3JIEMEHTAa B COCAMHEHUH, MACCOBYIO JOJIIO
BEILIECTBA B PAacTBOpE, KOJUYECTBO BEUIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONOPOM Ha
oOurre Gpopmynbl; yMEHHE TPOBOAUTH PACUETHI IO YPABHEHUSIM XUMHUYECKHUX PEAKIIHHA U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM U MACCy PEAr€HTOB WJIM MPOAYKTOB PEAKIUU C
OTIOpO# Ha 0Opasell, AITOPUTM YUeOHBIX JCHCTBH;

BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOI'O MO3HaHUA (HAOJII0EHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE) NPHU HM3YyYEHHUH BEIIECTB M XMMHYECKUX SIBICHHUH C
OMOpOM Ha aJIrOpuUTM Y4EeOHBIX ACUCTBUI; yMeHHE C(HOPMYJIHUPOBAThH IMpoOJIEMy HU
NPEJIOKUTh IMYTH €€ PEelIeHHs C IOMOIIbI0 IeAarora; 3HaHHE OCHOB 0e30macHOM
paboOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TNOCYyAOM M JaOOpPaTOpHBIM
00opy10BaHUEM;

HaJMYue MPaKTUYECKUX HABBIKOB IJIAHUPOBAHHUS U OCYIIECTBIICHHUS CIIEIYIOIINX
XUMHUYECKUX HKCHEPUMEHTOB IIOJ PYKOBOJACTBOM YUHUTENsI C OOCYXJACHHEM IIJaHa
paboThI WIIM COCTABIIEHUEM TaOJIHIIbL:

U3YYEHHUE U ONKUCAHUE (PU3NYECKUX CBOICTB BEUIECTB;

O3HAKOMJIEHUE C PUBNYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKH MPOTEKAHUS XUMUYECKUX PEaKIUii;

U3Yy4YeHHUE CIIOCOOO0B pa3/ieNIeHUsl CMECel;

MOJIyYeHHE KUCIIOPOa U U3YUEHUE €ro CBOMCTB;

MOJIyYeHHE BOJIOPOJA U U3YUYEHHE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOrO ra3a U U3y4YeHHUe €ro CBOMCTB;

NOJIyYCHUE AMMUAKA U U3YYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA;

UCCJIEIOBAHNE M OINMCAaHUE CBOWCTB HEOPTraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJIaCCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa ©u QeHonadTanenHa) s
OMpeaeeHHs XapaKkTepa Cpelibl B paCTBOPAX KUCIIOT U LIEJIOYEH;

U3yYeHUE B3aUMOJICUCTBHSI KHUCIOT C MeETaulaMH, OKCHJIaMU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJIHOTO METajlla IPYTrUM U3 pacTBOpaA COJH;

UCCie10BaHNe aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U LIUHKA;

pElIEHHE  DKCIIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE — KJIACCHI
HEOPraHWYECKUX COECIUHEHUI»;

pEelIEHHE  3KCHEPUMEHTAIBbHBIX 3aJa4 MO0 TeMe  «DJIEKTPOJIUTUYECKAs
JUCCOLINALIUSY;

pELIeHNE IKCIIEPUMEHTANBHBIX 3a/1ad Mo TeMe «BaxHeillne HeMeTauibl U UX
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COCTUHEHUS;
peleHre SKCIEpUMEHTANBHBIX 3a7ad Mo TeMe «BakHeillmne Meramuibl U UX
COCJIUHEHUS;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO 0OMEHa;

KAueCTBEHHbIC PEAaKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOPaxX HOHBIL:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
THJIPOKCHU/I-MOHBI, KAaTHOHBI aMMOHMSI, MarHusi, Kajblus, allOMUHUA, kene3a (2+) u
xenesa (3+), menu (2-+), IUHKAa;

YMEHHE TPEACTaBIATh pe3yldbTaThl JKCIIEPUMEHTa B (OpME BBIBOJOB,
J0Ka3aTeNbCTB, TPaUKOB U TAOJIHI] U BBISBISATH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOr0 OOpaIleHUs! C BEHUIECTBAMH, UCIOIb3YEMbIMU
B TIOBCEIHEBHOHM J>KM3HM, a Tak)Ke TMpaBUJIaAMHU TOBEACHHS B IEISIX COepeKeHUS
3I0pOBbSl M OKpYXKaIOIIEW MNPUPOAHONH cpeibl; IMOHUMaHWEe Bpena (OMacHOCTH)
BO3JCHCTBUSI Ha >KMBBIE OPraHU3Mbl OIPEAEIICHHBIX BELIECTB, a TaKXe CIOCO00B
YMEHBILIEHUSI U TPEIOTBPAILIEHUS MX BPEIHOTO BO3JEWUCTBUS; NOHUMAaHUE 3HAUCHUS
KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4YeJIOBEKa;

BJIAJICHNE OCHOBAMHM XHUMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOLIEH yMEHHE
NPaBWIBHO UCHOJb30BaTh HW3YyYEHHbIE BElIeCTBA W MaTepuaibl (B TOM 4HCIE,
MUHEpAJIbHBIE YAOOPEHHUs, METaibl U CIUIaBbl, IPOAYKTHI MEPEepadOTKU MPUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJi, MPUPOJHOTO rasza, HeTH) B OBITY, CEIbCKOM
XO03sIICTBE, Ha TPOU3BOJACTBE, YMEHHE NPUBOAUTH NPUMEPHI MPABUIBHOTO
MCIIOJIb30BaHMs U3YUYCHHBIX BEIIECTB U MAaTEPHUAJIOB,;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY pEaTbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBIICHUSIMA ¥ TPOIIECCaMHU, TMPOUCXOASIIMMU B MaKpo- U MHKPOMHUPE, OOBSCHATH
MPUYUHBI MHOTOOOpa3usi BEUIECTB; YMEHHWE WHTETPUPOBATH XWMUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IOMOILBIO MEarora;

npejcTaBieHue 0 cdepax NpodecCHOHANbHON AESTENbHOCTH, CBA3aHHBIX C
XUMHEH UM COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKON HAyKd; HaJlMuuMe OmnbiTa paboThl C pPA3NIUYHBIMU HMCTOYHHUKAMHU
uHbOpMallMl MO XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIHPaBOYHMKH,
MHTEPHET-PECYpChl) C OMNOpPOM Ha aJIrOpuTM: YyMEHHE OOBEKTHBHO OIICHUBATh
MH(GOPMALIMIO O BEILIECTBAX, UX MPEBPAILEHUAX U TPAKTUIECKOM IPUMEHEHUH.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOEHUS Y4eOHOTO TpeaMeTa
«Xumus», pacrpeielieHHbIe TI0 ToiaM 00y4YeHus

PesynpTaThl 1mo rogam (GOpMyIHMPYIOTCS IO NPUHILMIYY A00aBIEHUS HOBBIX
pe3yNbTaToOB OT TroJa K rojy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX Tofax MO3UIUHU, Kak
MpaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUYEPEAHOIO TOJa
10 YMOJIYaHHIO BKIIFOUAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KJIIACC

PAaCKpLIBAaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX TMOHSTHM: aToOM, MOIJICKYIIA,
XUMUYECKUU 9JICMCHT, IIPOCTOC BCUICCTBO, CJIO0KHOC BCIUICCTBO, CMEChH (O,Z[HOpO)IHaSI 151

21



HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsl XUMHAYECKOTO JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIN OO0OBEM, OKCHUJI, KHCIOTa, OCHOBaHUE, COJIb,
*3IEKTPOOTPUIATEIHLHOCTD ™, CTEIIEHb  OKHCIICHHUS, XUMHYECKasi  peakuus,
KJaccuduKanus peakluil: peakiuu COCAUHEHUS, PEAKIUU pPa3NIOKEHUs, pPEaKIuu
3aMeIleHHs], PeaKui 00OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIUM; *TerioBor 3P dekT
peakiuuu™; aIpo aroma, dJIEKTPOHHBIN CIOM aTroMa, aTOMHasi OpOUTalb, PaluyC aToMa,
XUMHYECKasl CBA3b, MOJISIPHAS W HEIOJSpHAs KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, MOH,
KAaTHOH, aHWOH, PacTBOP, MAaccoOBasl JIOJI BElIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POpPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pEaKLUi, SIEKTPOHHOro OanaHca;

OIIpPEAENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJICHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONpPENEICHUS, B TOM
YUCjae CTPYKTYPUPOBAHHBIC; NPUHAUICKHOCTh BEIIECTB K OIPEAEIEHHOMY KIaccy
COEIUMHEHUM 1O QopMmyiaMm; BHJ XUMHYECKOM CBsI3U (KOBAJEHTHas M HMOHHas) B
HEOPIaHUYECKUX COCAUHEHUSX;

UMETh IPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUM, YMETb C IIOMOIIBIO
YUUTENS MPUMEHATH CUCTEMY XUMHUYECKUX 3HAHUM, U1l YCTAHOBJIICHHS B3aUMOCBSI3H
MEXy U3yYE€HHBIM MaTE€pUaIOM U MPU NMOJYYCHUH HOBBIX 3HAHUM, a TAK)Ke MpU padboTe
C UCTOYHHKAMHU XUMHUYecKOil wuH(popmanuu. OpHEHTHPOBATHCS B TMOHATUAX U
OMeprupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHINOJHEHUN YU€OHBIX 3aJaHHUM
Y pEUIeHUH PacUETHBIX 33Jlay C ONMOpPOM Ha AJITOPUTM YUYEOHBIX NEUCTBUM M3yYEHHbBIC
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, Ilepmommueckuin 3akon J[.M.
MenneneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOraJipo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphie MMeEroTcs B Tabmuie «llepuoagmueckas
cucreMa  xumuueckux — anemeHtoB . M. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl sjpa,
oO11ee YMCIIo 3JIEKTPOHOB U PACHPEICIICHUE UX IO 3JIEKTPOHHBIM CIIO0SM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTbl; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKHE peakuu (II0 YKMCIy U COCTAaBYy YYACTBYIOIIMX B PEAKIMM BEIIECTB, I10
TErI0BOMY 3P (EKTy, M0 U3MEHEHHUIO CTEIIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OMIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBHSX MOCIE
MPeIBAPUTENLHOTO 00CYXKACHUS C IEAArorom;

BBIYKCIIAThH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMyse COeIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKOW PEAKLMU C
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OIIOPOM Ha aJTrOpUTM;

IIPUMEHATh OCHOBHBIE OIEPALlMA MBICIUTEIBHOW NEATEIBHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHUE, OO0O0OLIEHHE, cHUcTeMaTH3alus, KiIacCU(pHUKALUs, BbISBICHUE
[IPUYMHHO-CJICICTBEHHBIX CBSI3€M — ISl M3y4YEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX
peakiuii; €CTECTBEHHO-Hay4YHbIE METOJbl II03HAHUS — HAOIIOJCHUE, H3MEpEHHUE,
MOJICIMPOBAaHUE, SKCIEPUMEHT *(peanbHbIi W MBICIECHHBIN)* MOJX pPYKOBOJCTBOM
[eaarora;

CJIEIOBaTh IMPAaBWIAM IOJIb30BAHUS XHMHUYECKOW NOCYIOM W J1a0OpaTOPHBIM
000pyZJOBaHMEM, a TaKXKe€ IMpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIHUSMU IO BBIMOJHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB O MOTYYCHHIO U
COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOpPOAa M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONMPEACIEHHON MAacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y NPOBOAUTH XUMUYECKHUE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOIIbIO HMHJMKATOPOB (JIaKMYC, (eHOI(TalenH, METUIOpaHX U 1p.),
MOJTBEPXKJIAIOIIUX KaueCTBEHHBIM COCTaB HEOPraHWYECKUX BELIECTB (KaueCTBEHHBIE
pEaKkMK Ha HOHBI) IO/ PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHNA: XUMHYECKUN 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHWUOH, INPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas pPEaKlus,
XUMHUYECKasl CBA3b, *TEIUIOBOM 3P EKT peakiuu, MOJb*, MOJISIpHBIA 00BEM, PacTBOp;
AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIECKTPOIUTUUYECKAS TUCCOLUALNS, PEAKIIMM HOHHOIO
oOMeHa, KaTajiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaThUMble W HEOOpaTUMBbIE
peakun™, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCINUTEIh, BOCCTAHOBUTEID,
OKHCJIEHME W BOCCTAHOBJIEHHE, aJUIOTPOINHUs, amM(pOTEPHOCTh, XUMUYECKAs CBA3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKas peleTKa, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMHYECKOW peakuuu™, TpenesbHO JOMyCTUMas
konreHtpanus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHUH (cM. 1. 1) u
MIPUMEHSIThH ATU TOHATHUS MPU OMUCAHUU BEUIECTB U X MPEBPAILICHUII;

WCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCAIIMKM PE3YyJIbTAaTOB HAOJIONCHUIA,
cocTaBiieHus] (GOpMyJ BEIIECTB U yYPABHEHUM XUMHMUYECKHX PEAKIIMM, 3alUCH JTaHHBIX
ycioBuit 3aga4d. Mcnonp3oBath 0003HaueHus:, uMmeroniuecs B [lepuoanueckoi cucreme
1 Tabnuie pacTBOPUMOCTH KHCIIOT, OCHOBAHMA W COJIEH B BOJE MJIsi BBIIOJTHCHUS
3aJlaHuM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKUX DJIIEMEHTOB B
COCIMHEHUSIX PAa3IMYHOrO COCTaBa; MPHUHAMIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEIUHEHHUM C OIIOpPOM Ha OIPENENICHUs, B TOM YMUCIE CTPYKTYPUPOBAHHBIC;
BUJIbI XUMUYECKOM CBSI3M (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUUYECKHUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpeibl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAJUIMYECKOM pEemETKH KOHKPETHOIrO
BelecTna”™;

packpeiBath  cMmbica  [lepuommueckoro  3axkona J[.JI. MengeneeBa wu
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JEMOHCTPUPOBATh €r0 TOHWMAHHE: *OMHCHIBATHh W XapaKTEPHU30BATh* TaOIMYHYIO
dbopmy Ileproguyueckoil CHCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymnma)y U «mobouHas noarpymnmna (b-rpymma)», manbsie u
OOJIbIIINE TIEPUOABI, *COOTHOCUTHL™ 0003HAUYEHHUsI, KOTOPBIE UMEIOTCS B TIEPHOINYECKOM
TaOJIUIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XMMHUYECKHUX DJIEMECHTOB
(cocTaB u 3apsj sapa, o0Iee YUCIO0 IEKTPOHOB U paCTpeIeNICHUE UX 0 AJIEKTPOHHBIM
CI0sIM); *OOBICHATH* 0O0IIHME 3aKOHOMEPHOCTH B HM3MEHEHHWU CBONCTB XMMHUYECKHX
AJIEMEHTOB M WX COCAMHEHUHN B Tpeeiiax MajblX MEPHOI0B W TJIABHBIX MOJATPYII C
YYETOM CTPOECHUS UX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYECKUE BEIIECTBA;
XUMUYECKHE peakmuu (10 YHCIy W COCTAaBYy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TermoBoMy 3G (}EKTy, M0 M3MEHEHHUIO CTETICHEH OKUCICHHUS XMMHYECKUX 3JICMEHTOB) C
ONOPOU HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIHE U CCIU(DUIESCKHE XUMHYECKUE CBOMCTBA
BEIIIECTB PA3IUYHBIX KJIACCOB, MOATBEPIKIas OMUCAHUE MPUMEpPaMH MOJICKYJISIPHBIX H
HMOHHBIX YPaBHCHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUI C OMIOPOH Ha CXEMBI;

COCTaBJISATh YPaBHEHHUS JJICKTPOJUTHUCCKON TUCCOIMALMKM KHCIIOT, MIEI0YeH U
COJICH; TIOJIHBIC W COKpalléHHBIC ypaBHEHMs PEaKIMi HOHHOIO OOMEHA; YpaBHCHUS
peaKkIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHNE IEHETUUECKOM CBSI3M MEXK/y BEIIECTBAMM
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIITHOCTh OKHCJIMTEILHO-BOCCTAHOBUTEIIBHBIX peaKImiA
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,

MIPOTHO3WPOBATh CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOYKHOCTH TIPOTEKAHHMS XHMHUYCCKHX TMPEBPAIICHUN TIOCIe TPEABAPUTEIHLHOTO
00CYXJIeHHUsI C TIEAarorom;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JIOJIO XUMHUYECKOTO 3JIEMEHTa 10 (PopMysie COCIUHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHCHHIO XMMHYCCKOW PEAKIMH C
ONIOPOW Ha aJITOPUTM;

cle0BaTh TpaBWaM II0JIB30BAaHHS XHMHYECKOM TOCYJIOH M J1ab0paTOpHBIM
obopyoBaHHEM, a TaKXe MpaBuiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMH TIO BBITIOJIHCHHIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB I10 MOJTYYCHHIO U
COOMpaHMIO ra3000pa3HBIX BEIISCTB (AMMHUaKa M yIIESKUCIIOrOo Tra3a);

MPOBOJUTh PEAKIIMM, TOATBEPKIAIONINE KadeCTBEHHBIH COCTaB Pa3IMYHBIX
BCIIIECTB: PACIO3HABAaTh ONBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIWI-, KapOoHaT-,
docdar-, cuamkar-, cyiabdar-, THIPOKCUA-HOHBI, KAaTHOHBI aMMOHHUS W HOHBI
M3YYCHHBIX METAJVIOB, TPHUCYTCTBYIONIME B BOJHBIX pAcTBOpPaxX HEOPTaHUYCCKUX
BEIICCTB;

MPUMEHATh OCHOBHBIC OIEPAllMA MBICTUTCIBHOW JIEATCILHOCTH — aHallu3 M
CHHTE3, CpaBHECHHE, OOOOINCHUE, CHCTEeMAaTH3allui0, BBISIBICHUE  IPHYMHHO-
CIEACTBCHHBIX CBSI3€d — I W3Y4YEHHS CBOMCTB BEIIECTB M XMUMUYECKUX PEaKLUU;
€CTECTBCHHO-HAYYHBIC METOJIbI MMO3HAHUSI — HAOIIO/IEHNE, U3MEPEHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peajbHbI U MBICJIECHHBIN).
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TEMATHUYECKOE ITNTAHUPOBAHUE
Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KUIACC

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

MpumepHbIe TEMDI,
pacKpbiBaloLme faHHbIN pasaen
nporpammoil,

M KOZIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

Tema 1. XuMus — BakHas
06/1aCTh €CTeCTBO3HAHUA U
NMPaKTH4eCKOH JesaTe/TbHOCTH
YyeJioBeKa

(54)

OcHOBHOE coaepKaHue

OCHOBHbI€e BUAbI AeATENbHOCTU
obyuatowmxca

Pasznen 1.IlepBoHavyaibHbie Xumuueckue nousitusi(20 1)

[IpeaMeT xuMHUK.* POJIb XUMUHU B XKU3HU YeJIOBeKa. XMMHUS B
cucTeMe HayK. MeTo/ibl TO3HAHUA B XUMUHU.*

Tesa u BewecTBa. PUsnveckre CBOWCTBA BelleCTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Coco6b!
pasfesieHus cMeceil. PU3NYECKUE U XUMHUYECKHE SIBJEHUS.
[Ipy3HAKK U YCI0BUSA NPOTEKAHNUSA XUMUYECKUX peaKIui.
3HAKOMCTBO C IpaBUJIaMH 6€30MaCHOCTH U MpUEMaMHU paboThI B
XMUMHUYECKOH JJabopaToOpHH.

JleMoHCTpauumn

1. JJabopaTopHOe 060py/I0BaHHUE.

2. PasnuyHble BUABI XUMUYECKON NOCY/Ibl.

3. O6pa3sibl BENECTB.

4. Cioco6xlI pa3siesieHus1 cMeced (GUIbTpOBaHMeE, BEIIAaPUBAHUE,
JUCTUJLIALMSA, XpoMaTorpadus).

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopamopHble onbimui:

OnucaHue GU3NYECKHUX CBOMCTB BEIECTB.

PasgeneHre cMecu c moMolLibl0 MarHUTa.

IIpakmuueckue pabomol:

Ne 1. JlabopaTopHOe 060py/i0BaHUE U IPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e30macHOM paboThl B XUMUYECKOM J1a60paTOPHH.
Ne 2. OyuncTKa 3arpsA3HEeHHO NOBAaPEHHOW Conn
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PackpbIBaTb CMbIC/I U3y4aeMBbIX MOHATHH C IOMOIIbIO NeJarora.

PackpbIBaTb poJib XMMUHU B IPUPOJIE U KU3HHU YeJIOBEKA, €€ CBA3b C APYTUMHU
HayKaMH.

PassinyaTh YMCTbIE BEleCTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHbIE CMECH;

PaznuyaTh pusnyeckue U XUMHUYECKHE SIBJEHUsI C OIOPOH Ha oNpesiesIeHusl.

OHPEAEJIHTI) NMPU3HAKH XUMUYECKHUX pea}cunﬁ N YyCJIOBUA UX TPOTEKAHHUA.

CnenoBaTh IpaBUJIaM M0JIb30BAHUSA XMMHUECKON NOCY10H U 1abopaTOPHBIM
06opy/i0BaHHEM, a TaKXKe [TpaBU/IaM 06palleHus] C XMMHUYeCKUMU
Bellle-CTBaMU B COOTBETCTBUHU C MHCTPYKIUAMU 110 BBINTOJIHEHU IO
MpaKTUYECKHUX PaboT M0oJ KOHTPOJIEM Ile/iarora.

[ln1aHupoBaTh M NPOBOAUTb XUMHUYECKUH KCIIEPUMEHT 10 U3yYEeHHUIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs cMecei
BellleCTB M0/i pyKOBOJCTBOM IeJjlarora c 06Cy>JieHreM IJlaHa paGoThl.

HWcnosib30BaTh NpHY BHIIIOJHEHUH yue6OHBIX 33/JaHUH U B ITpoliecce
HCC/Ie/l0BaTebCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpaTypy
XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
1o/, pyKOBOJCTBOM Iejarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX HA
MHGOpPMaAIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMHUU



Tema 2. BemecTBa
U XUMUYEeCKHe peaKIuu
(154)

AToMBI U MoJIeKYJIbl. XUMUY€ECKHE 3/IeMEeHTbI. 3HaKU (CUMBOJIbI)
XUMHUYECKHX 3/1eMeHTOB. [IpOCThIe U C/I0XKHbIE BellecTBa.
ATOMHO-MOJIEKY/ISIPHOE YYEHUE.

Xumudeckasi popmysia. BaeHTHOCTb aTOMOB XHUMHUYECKHUX
3JIeMeHTOB. *3aKOH MMOCTOSIHCTBA COCTaBa BelecTB.*
OTHOcUTe/IbHAsI aTOMHas Macca. OTHOCHTeJIbHAs MOJIEKYJIsIpHast
Macca. MaccoBas Zj0J11 XMMUY€ECKOT'0 3JIeMeHTa B COeIMHEHUH.
dusnyeckre U XUMHUYECKHE sIBJIEeHHS. XUMUYecKasl peaKLysl.
[Ipy3HaKM U yCI0BUS IPOTEKAHUS XUMUYECKHUX PeaKIUH.
XuMuyeckye ypaBHeHHUs.

TUINbI XUMHUYeCKUX peakui (coequHeHHs, pa3/IoKeHu s,
3aMelleHus1, 06MeHa).

3aKOH coXpaHeHHUs MacChl BELIEeCTB.

*M. B. JIoMOHOCOB — y4YEHBIA-IHIIUKIIONEJUCT.*

AemoHcTpauuun

dusuyeckyre sBaeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUe U
KOH/JIeHCAlUs BOJbI U T. [1.).

Xumuyeckue siBJeHUs (TOpeHre CBeYH, pa3J/ioKeH e caxapa,
B3aUMOJIEUCTBUE CEPHOU KUCJIOTHI C XJIOPUI0OM Oapus,
pasJsiokeHue rugpokcuaa meau(ll), B3aumoeiicTBue xeesa ¢
cepoi, B3anMo/ieHCTBHe KeJie3a ¢ pacTBopoM coau megu(1l)).
OnbIT, WIOCTPUPYIOLMH 3aKOH COXpPaHEeHHs] Macchl.

Na6opatopHble U NpaKTMYeckne paboTbl

JlabopaTopHbIe ONBITHI:

[IprMephl pu3nYeCKUX SABJEHUN (IIaBJI€eHHe BOCKA, TasHUE
JIbJA).

[IprMepbl XUMUYECKUX SIBJIEHUH (TpoKa/MBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IeMCTBUE MeJia C KUCTOTOM).

Mojenu aTOMOB U MOJIEKY T

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peaKkumi

BbluncneHus

— OTHOCHUTEJIbHOM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MaccoBO# ZI0JIM XHUMHUYECKOT0 3JIeMeHTa o popmyiie
COeJIMHEeHHUS.

[IpUMeHSITb eCTECTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
Hab6JI0/ieHUE, MO/IeJIMPOBaHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLuU
MBICJIUTE/ILHOU J1eSITE/IbHOCTH (CpaBHEHUE, KIaccuPUKaLK) A1 U3yYeHUSs
BelleCTB U XMMHUYECKUX PeaKL[Mi ¢ ONOpoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX PeBpallleHHH ¢ 0II0po Ha IJIaH U
KJ/II04YeBble CJI0Ba.

PassimyaTh du3nyeckre U XUMUYECKHUE BJI€HUS, 06BACHATD UX CYLHOCTD C
TOYKH 3pEHHsT aTOMHO-MOJIEKYJIIPHOTO YYeHHs C ONIOPOH Ha ONpeJieJIeHUs U
CXeMBbl.

OnpefiesITh NPU3HAKU XUMUYECKUX PEaKLUH, YCIOBUA UX IPOTEKAHHUS.

O6BbACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX SABJIEHUH C TOUYKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOI'0 YYEeHHUs C UCNI0JIb30BaHUEM BU3yabHOH ONOPBI.

KnaccuduuypoBaTh XMMHUYeCcKHe peakLUH (110 YUC/IY U COCTaBY pearupyrouimx
Y 06pasyolMXCs BELeCTB) C OOPO Ha CXeMBbI.

CocTaBasATh GOPMYyJIbl OMHAPHBIX BELECTB 10 BaJIEHTHOCTH U ONPEJe/IATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aJIFOPUTM y4eOHbIX
JeUCTBUH.

PacctaBaaTh K03$dUILMEHTHI B ypaBHEHHUAX XUMUYECKUX PEaKLHH ¢ onopoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnezoBaTh NMpaBU/IaM N0J1b30BAHUS XUMHUECKOH OCYZ,0H U 1a60paTOPHbIM
060pyi0BaHUEM, A TAKXKe PaBUIaM 06pallleHHsI C BellleCTBaMH B
COOTBETCTBUHU C UHCTPYKLMSAMH I10 BBINOJTHEHHIO JJa60PATOPHBIX XUMUYECKUX
OIBITOB I10/] KOHTPOJIEM Ilejiarora.

HWcnosib30BaTh NpHY BBIIIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIeI0BATE/NbCKON AesITeIbHOCTU
HAy4YHO-TONYJISIPHYIO JIMTEPATYPy XHMUYECKOT0 COZeP>KaHus, ClIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Ilejiarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOi Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoOB, TPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMHUU

Pa3szeu 2. BaxxHeline npejcTraBuTe/ 1M Heopranuyeckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga,.
MoHATHe 06 oKcnpgax

(54)

Bo3ayx — cMmech razoB. CocTaB Bo3Ayxa.

Kucnopos — asieMeHT U IpocToe Bellje-

cTBO. 030H — *aJL/I0TpOoNHas MoguduKaLus Kucaopoaa.*
Haxox/eHHe Kuci0poa B npupoze, GusnyecKre U XMMHUYeCKHe
CBOWCTBA (peakL 1y OKUC/IeHHUs], FopeHHe). Y CI0BUsA

BO3HUKHOBEHHUSA U NIPpEKpalleHNd rOpeHus. [ToHsiTHE 06 OKCHU/aX.

*Crioco6bl OJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npoMbliieHHOCTH.* [IpMeHeHMe Kucnopoga. Kpyrosopor
KHCJIOPO/ia B IPUPOJE.

*TenoBo# 3pHeKT XUMUYECKOU peaKIuu, IOHSITHE O
TePMOXMUMHYECKOM YPaBHEHUH, IK30*- ¥ IHJOTEPMUYECKUX
peaKknusX.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHHe BO3/1yXa,
Croco6bl ero NpeJoTBpalleHus. YcuieHHe TapHUKOBOTo
3ddexTa, pa3pylieHrue 030HOBOTO CJI0s.*

AemoHcTpauumn

BzaumogeiictBue pocdopa, cepsl U Kese3a ¢ KUCI0POA0M
(BO3MOXHO MCMOJIb30BAHKUE BU/IE0O0MBITOB).
OnpesiesieHUe COJlepXKaHUsI KUCI0PO/a B BO3/YXeE.
OHbITbI, AEMOHCTpHUPYHOLIKE YCJIOBUA BOSHUKHOBEHHUA U
npeKpaleH s FOpeHuUs.

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe C 06pa3liaMi OKCHU/IOB.
[IpakTHveckas paboTa:

Ne 4. [Tosriy4yeHue KUCJI0POAQ, U3yYEHHEe ero CBOKCTB.

Bbluncnenusa
— MOJIEKYJISIPHOW Macchl KUCJI0pO/ia MU 030Ha Ha OCHOBAaHUU
aTOMHOM MacChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/I U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBONCTB BelLleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB U KJIMIIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuch
coCTaB BO3/lyxa, pU3NYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero INoJiy4yeHus, IprMeHeHHe U 3HaueHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusambs peakyuu 20peHus U Med.1eHH020 OKUC/AeHUs C TPeiBapUTeIbHbIM
obcyx/ieHueM napaMeTpOB CpaBHEHMUS.

Co6upaTh NpUGOPHI AJIs MOJyYeHUs KUCJA0poaa (BbITECHEHHEM BOJIbl U
BO3/yxa).

PacnosHaBaTb ONBITHBIM IYTEM KUCJOPOJ, IO/ KOHTPOJIEM Ilefarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY AJS1 COCTaBJIeHHsI @OPMY.JI BellieCTB,
MOJIEKYJISIPHBIX YPaBHEHU M XUMUYECKHUX PeaKIUH ¢ yyacTHeM KUCI0poAa.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrefoBaTh NpaBu/aM 6e30MacHoOM paboThl B 1a60paTOPUU NPH UCII0JIb30BAaHUU
XMMHYECKOH NOCy1bl M 060PYy10BaHHUs 110/, KOHTPOJIEM [1e[jarora, a Takxe
NpaBUJIaM 00pallleHHs] C TOPIOYMMHU BeIeCTBAMH B GBITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTD HAGJIIOJI€HHUS, [ie/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa
MO/, PyKOBOJCTBOM IeJiarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymIe.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
HCCJIel0BaTeIbCKOM 1eTeJIbHOCTH HayYHO-MONYJIIPHYIO JTUTepaTypy
XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO/, PyKOBOJCTBOM IeJiarora.

BbicTparBaTh pa3BépHyThble MUCbMEHHBIE U YCTHbIE OTBETHI C OOPOH Ha
“HbOpMAIUIO U3 yYeOHUKA U CIPABOYHBIX MaTepHaJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IIoHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KotnyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bonopoa — asieMeHT U npocToe BelllecTBO. HaxoxaeHue B
npupo/ie, dusnyecKkre U XMMHUYECKHUE CBOUCTBA (Ha MpUMepe
B3aUMOJIEUCTBUS C HEMETA/JIaMHU U OKCUAAMHU METaJLJIOB),
npUMeHeHHe, *croco6bl moyydyeHus.*

[ToHATHE 0 KUCIOTAX U COJSAX.

[AemoHcTpauum

[TosniyyeHue, cobMpaHye U pacno3HaBaHUe BOAOPO/A.
l'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcugom mMeau(1l).

NabopaTopHble U NpaKTMYeckne paboTbl
JlaGopaTOPHBI OMBIT:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHue BOLOpOAa, U3yYeHHEe ero CBONCTB.

Bbluncnenusa
— MOJIEKYJIIPHOU MacChl BEIECTBA HA OCHOBAHUH aTOMHOMU
MacCChbl XMMHYECKUX 3JIEMEHTOB

KosnuecTtBo BewectBa. Mosib. MosisipHas Macca. 3aKoH
ABorazpo. MoJisipHblil 06 M ra30B. PacyéThl M0 XUMUYECKUM
ypaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeleCTB KOJTUIECTBOM 1 MOJIb.

BbluucneHnums

— 00'b€Ma, KOJIMYECTBA BEI[eCTBA r'a3a [0 ero U3BECTHOMY
KOJINYECTBY Bell[eCTBA WU 00 bEMY;

— 06'bEMOB ra30B M0 YpaBHEHHIO peaKI[MH Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOILIEHUH ra30B
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PackpbIBaTh CMbIC/I U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NIPU
OINMCAaHUU CBOMCTB BEILleCTB U UX MpeBpalleHUH.

XapakTepu30BaTh (OMUCHIBATh) GU3NYECKHE U XUMUYECKHE CBOHCTBA
BO/IOPO/Ia, CTIOCOGBI €ro NoJy4yeHus], IPUMeHeH e C OIOPOH Ha IJIaH, KPaTKY1o
3aMHUCh, CXEMY.

Co6upaTb NpubOp /A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yabHON
OTIOpBI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LIl COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLMi € y4acTHeM BOA0POJa C
OTIOpOH Ha aITOPUTM.

CnenoBaThb npaBuaM 6€30IacHOM PaboThl B IJaGOPATOPUH IPU
HCI0/Ib30BaHUH XMMHUYECKOH TOCY1bl U 060PYA0BaHHUSA 10/, KOHTPOJIEM
nejarora., a Takke NpaBu/aM 00palleHHs ¢ TOPIOYMMHU BellleCTBaMU B ObITY

[lnaHMpOBaThb M OCYLIECTBJIATh Ha NPAKTHKE XUMUUECKHe SKCITIepUMEHTBI,
NPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOZ,CTBOM IleJjarora ¢ 06Cy>KieHHeM IJIaHa paboThl, C UCTOIb30BAHUEM
KJIMLIe.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyIie.

[l1aHMpPOBATh U OCYIIECTBAATh HA MPAKTHKE XUMHUUECKHEe 3KCIIepUMEHTHI,
MPOBOAUTH HAaGJII0A€HHUS, [ieIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIeEpUMEHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnme

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUH U IPUMEHSATh 3TH OHATHS, a TaKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPUH JJIs1 pellleHHsI pacuéTHBIX 3aZ,a4 C TOMOILbIO
nejarora.

BbIYMCIATH MOJISIPHYIO MacCy BellecTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCcTBa € OTOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKIuii C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJIMYECTBA, 06'bEMa, MacChI
BellleCTBa 10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, MacCe peareHTOB WU
MPOAYKTOB peaKIHH.

BricTpanBaTh pa3BEépHyThIE MHCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOM Ha HUH-
dopmaruio U3 yuebHMKa U CIPaBOYHbIX MaTepHaJIOB, FPAMOTHO UCII0JIb30BaTh
M3y4YeHHbIH NOHATUMHBIN aNnapaT Kypca XMMHUH C IOMOILbIO [TeJjarora.



Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAaHMAX
(54)

Boga, ee coctas, cTpoeHue, MoJieKyibl. PU3UYeCcKUe CBOMCTBA
BOJIbl. *AHAIU3 U CHHTE3 — METO/bI U3y4YEHUS COCTABA BOZBL*
XUMHYECKHEe CBOMCTBA BO/bl

(pa3sioxkeHHe, peaK[My C HATPHUEM, OKCUIOM KaJIbLIHsl, OKCUIOM
cepnl V.

CocTraB ocHOBaHUH. [loHsITHE 06 UHAMKATOPAX.

*Boza kak pactBopuTesb.* PacTBopsel *PacTBOpUMOCTD BelecTB
B Boje.*

*HacplleHHbIE U HEHACBIIeHHbIe PacTBOPHL * MaccoBas 1011
BellleCcTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/Ie U B XKU3HU YesioBeka. KpyrosopoT
BO/IbI B IpUpoAe.* 3arpsisHeHUe NPUPOJHBIX BoJ. OXpaHa

Y OYKCTKA NPUPO/IHBIX BOJ.

AemoHcTpauuun

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BO/IbI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHUe BelLeCTB C pa3JIMYHON PAaCTBOPUMOCTHIO.
HUccneoBanue pacTBOPOB KUCJIOT U LIeJI049el C TOMOLIbIO
HWH/JIUKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJiIeHHEe PAaCTBOPOB C ONlpe/ieJEHHON MacCOBOM
JloJiell pacTBOPEHHOI 0 BellleCTBA.

BbluucneHnusn
— C HCII0JIb30BaHUEM MTOHATHUA «MaccoBag 0J14 BellecTBa B
pactBope»
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PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH NOHATHUS NIPU
ONMCAaHUU CBOMCTB BELIECTB U UX IPEBPAIleHUH C HOMOLIbIO eAarora.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTeJIA B IPUPOAHBIX IPOLECCAX C ONOPOH Ha IJIaH U CXEMY.

CocTaBJIATh YpaBHEHUS XUMHYECKHX PeAKIHUH € y4acTHeM BOJbI C OIIOPOM HA
cXeMy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
HNPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsA3HeHHUs I10C/Ie IpeJiBAPUTEbHOI0 CTPYKTYPHUPOBAHUSA MaTepHaJa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
POBOAUTH HAGJIIO/IeHHUS, [ie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIepUMEHTA N0/, KOHTPOJIEM Ie/iarora, ¢
WCIOJIb30BaHUEM KJIHUILIE.

CrnenoBaThb npaBusiaM 6e30IacHOM paboThl B JaGOPATOPUH NPU
WCIOJIb30BaHUH XMMHUYECKOH TOCY1bl U 060PYA0BAHHUS 10, KOHTPOJIEM
nezarora.

[IpoBOANTE BBIYMCIEHNSA C IPUMEHEHHEeM MOHATHSA «MaccoBasi [j0Jis BellieCcTBa
B pacTBOpe» € ONOPOH Ha GOPMYJIbI.

HWcnosib30BaTh IpH BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipolecce
HCC/lel0BaTe/bCKOH 1esTeIbHOCTH HAyYHO-MONYJIIPHYIO INTEepaTypy
XMUMHYECKOTO CO/lep>KaHusl, CIpaBOYHble MaTepHaJbl, pecypcel UHTepHeTa
MO/l PyKOBOJCTBOM IeJjarora.

BoIcTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoOB, TPAaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH 0Cje
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaa



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeIUHEHU

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

OkcuApl: cocTaB, kaaccubukanus (0CHOBHbIE, KUCJIOTHBIE,
*aMmdoTepHbIe, HecoIe06pasyole Ha MpUMepe OKCU1a
yriepoaa |l u okenaa asorta ll, Homenkiarypa. [loayueHue*
OKCH/IOB (B3aumogencTemne ¢ BOA0N, KUCNOTaMM, LEeno4amu).
OcHOBaHUA: COCTaB, KJaaccudrKanus (1eg1044 U
HepacTBOpHMble OCHOBAHHUS), HOMEHKJIaTypa.

KucnoTsl: cocTas, kiaccudukanys, HOMEHKIATYpa, GU3niecKue
Y XMMHUYeCKUe CBOWCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHU/IaMU COJISIMU Ha PUMepe COJISTHON U CEpHOU KUCJIOT),
*crnoco6bl nosydeHus.* PsiJ ak THBHOCTH METAJJIOB.

Cousu (cpesHUE): HOMEHKJIATYPA, *CIOCOObI NONMYYEHUST*,
B3aUMO/IeHCTBUE coJIel ¢ MeTa/l/IaMH, KUC/I0TaMH, 1Liies104aMu U
COJISIMM.

['eHeTHYecKas CBSA3b MEX/y KJIaCCaMU HEOPraHUY€eCKUX
coesrHeHUH. ['eHeTH4eckue pazaepl [loHATHE 06 aMPOTEPHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U alIOMUHUS. XUMHUUYeCKHe
CBOMCTBA - B3aUMO/IeICTBHE C KUCJIOTaMU U l1e1049aMHU.
PassioxeHne npy HarpeBaHUM.

JAemoHcTpauum

06pasLbl HeOpraHUYeCcKUX BEIleCTB Pa3/JIMYHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUZ0M
menu(ID).

Peakuus HelTpasusanuu.

BriTecHeHHe 0JHOTO MeTaJljia APYTUM U3 pacTBOpA COJIH.

Na6opaTopHble U NpaKTUYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3anMojelicTBHE KUCJIOT C METa/lJlaMU.

[TosiyyeHMe HepaCTBOPHUMbIX OCHOBAHUH.

B3auMogelicTBUe HePaCTBOPUMBIX OCHOBAaHUM € KUCJIOTAMMU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUH.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue aKcepUMeHTaJIbHBIX 3aJa4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYECKUX COeJUHEHUN».

BbluucneHnumsn
— 10 YPaBHEHUAM XUMHUYECKUX peaKLU/Iﬁ

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTAaHNUECKUX COSANHEHHH 10 MIa0IoHy.
CocraBieHHe CXeM CTPOCHHUS OCHOBHBIX KJIACCOB HEOPTaHHIECKUX COSIUHEHMI Ha
OCHOBE OIIPE/ICIICHNS.

CocraBierne HopMya OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUI 1
Ha3bIBaHME MX 0 MEXAYHApOJHON M TPHBUAIBHON HOMEHKIIATypE ¢
HCIIOb30BAHUEM OTNIPEAENICHNUS U TaONUIIbI PACTBOPUMOCTH.

KnaccuduupoBanue n3ydaeMbIX BEIIECTB [0 COCTABY U c80Lcmeam ¢ ONOPoil Ha
OTIPE/IENIeHNUs], CXEMBI U TaOJIUIy PAaCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB M CXeMBI «[ eHeTnJecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSIUHEHMIN I10]] PYKOBOICTBOM IIearora.
[Tporao3upoBaHue CBONHCTB BEIIECTB HA OCHOBE OOINX XMMHYECKUX CBOWUCTB
N3yYEHHBIX KIIaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCSI C HCIIOJIb30BaHHEM
cxeMsl «['eHeTH4ecKas B3aMMOCBSI3b OCHOBHBIX KJTaCCOB HEOPTaHUYECKHUX
COeIMHEHHUIN» 10J] PyKOBOACTBOM Iearora.

CocraBieHne MOJEKYSIPHBIX YPAaBHEHUH PeaKknuii, HITIOCTPUPYIOIIX XUMHIECKHE
CBOICTBa U3Y4EHHBIX KJIACCOB U CNOCOObI NOJIYUeH s BEIIECTB U3yIEHHBIX KIIACCOB,
TPYIII, a TAKKe MOATBEPIKAAIOIINX ICHETHUECKYIO B3aHMOCBSI3b MEXKLy HUMH, C
0Iopoii Ha BepOabHYIO CXEMY B Ka4eCTBE 3pHTEIILHON OIOPHI.

CocTaBiieHHe MOJIEKYJIIPHBIX YPaBHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEILHBIM
00CYXIICHHEM BBIOOpa PEarupyIOIUX BEIIECTB.

Brruncnenue mo ypaBHEHHSIM XUMHUYECKHX PEAKLIUI KOIMYeCTBa, 00bEMa, MacChl
BEI[ECTBA TT0 KOJIMUYECTBY, 00BEMY, Macce PeareHTOB HiIX MPOAYKTOB PEAKIUH I10
aJTOPUTMY.

ITnaHupoBaHKe U OCYIIECTBICHHE HA IPAKTHKE XUMUYECKOTO 3KCIIEPUMEHTa 1
HaOIFOICHNS T10]] PYKOBOACTBOM yIHUTEIIS.

®dopMynpoBaHUE BBIBOIOB 0 Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIb30BaHHEM
OIOPHEIX CJIOB.

®dopMynpoBaHUE C MOMOIIBIO MEJarora U BBITOIHEHHE MTPaBH 0€30I1acHON paboThI
B JJaOOPaTOPUH NPH UCIIOIB30BAHUN XUMHIECKOH MOCYAbI M 000pyI0BaHUSL.
Hcrionp3oBaHue py BHIOTHEHNH yIeOHBIX 33IaHMI U B TIpoOIiecce
HCCIIeI0BATENbCKOHN NeATeTbHOCTH HAyIHO-TIONY ISIPHOH JINTEPATyphl XUMHIECKOTO
COZIEPKAHMSA, CIIPAaBOYHBIE MaTepPHAIIBI, pecypchl MIHTepHeTa, oCyIecTBICHNE
BBIOOpA IO PYKOBOJACTBOM II€Aarora.

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OMOPOit Ha
nH(OpMaIHIO M3 y4eOHHKA U CIIPABOYHBIX MaTePHAIIOB, IPAMOTHOE MCIIOIb30BaHHE
W3YYEHHOTO ITOHATHIHHOTO aIapaTa Kypca XUMHH C HCIIOJIb30BaHHEM IIaHa,
OIOPHEIX CJIOB, AITOPUTMA.

Paspen 3. [lepunoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. . MeHaeeeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 )
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Tema 8. MepuoanyecKkuii 3aKoH u
Mepuopuyeckas cuctema
XUMUYECKUX 3/1eMEHTOB

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

[IepBble NONBITKY KJAacCUPUKALUU XUMHUYECKUX 3/IEMEHTOB.
[ToHsiITHE O rpynnax CXOAHbIX 3/1eMeHTOB (1leJI0YHbIEe U
11e/I04HO3eMeJIbHble MeTaJlJlbl, FaJIOTeHbl, UHePTHbIEe ra3bl).
*JJIeMeHTbI, KOTOpble 06Pa3yIoT

aMoTepHbIe OKCUABI U THIPOKCUABL*

[lepnoanyeckuii 3akoH U [leproan-yeckas cucTeMa XMMHYECKHX
sneMeHTOB /I. U. MengeneeBa. [lepyuo/bl, rpynnsl, NOACPYIIIbL.
Pu3snYecKUy CMbIC NOPALKOBOr0 HOMepa 3J1eMeHTa, HOMePOB
nepuoja v rpymnmsl.

CtpoeHue aToMOB. CocTaB aTOMHBIX AZiep. *M3oTonbL.*
JnekTpoHbl. CTpoeHHe 3/IEKTPOHHBIX 060/104€K aTOMOB IepPBbIX
20 xuMHYecKHx 3/1eMeHTOB [leprogu4ecKoi cucTeMbl

. U. MeHnpgesneeBa.

XapaKTepHCTHKA XUMHUYECKOT0 3/IEMEHTA 0 ero MOJIOXKEHHUIO B
[Tepuopudeckoit cucreMe /. U. MeHnzeseeBa.

*3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB 3JIEMEHTOB MaJlbIX
NepUOo/0B U IJIaBHBIX NOArPYNI B 3aBUCUMOCTHU OT aTOMHOT0
(mopsiakoBOrO) HOMEpaA.*

*3HaveHue [lepuoandeckoro 3akoHa u [leproanyeckoi
CUCTEMblI XMMHUYECKHUX 3JIEMEHTOB AJId paBBI/ITI/IH HayKI/I u
npakTuku. [. U. MeHeneeB — y4éHBIH, IeJjaror U rpakJjaHuH.*

AemoHcTpauuun

KopoTkonepuoaHas v JJIMHHONIEpUOUHAsA GOPMBI
[lepyoanyecKoi cUCTEMBI XUMUYECKHX 3JIEMEHTOB

. U. MeHnpgeseeBa.

O3HakoMJieHHe c 06pa3liaMy METAJIJIOB U HEMETAJIJIOB.

Jla6opaTopHble M NpakTUYecKue paboTbl

JlabopaTOpHBIH OMBIT:

B3saumogeiicTBre ruipoKcU/a MHKa C paCTBOPaMU KHUCJIOT U
nes04yen
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PackpbIBaTh CMBIC/I IEPUOJUYECKOTO 3aKOHA [10J] PyKOBO/CTBOM IleJjarora.

[ToHuMaTh cyllecTBOBaHHE NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJjiyCcOoB aTOMOB U 3JIEKTPOOTPHULIATESIbHOCTH) U UX
COeIMHEeHUH OT MOJIOKeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
HCII0/Ib30BAaHUEM CXEM U TAGJIMII.

YcTaHaB/IMBaTh CBSA3b MeX/y MOJ10KeHHWeM 3JIeMeHTa B IepUOANYeCKOH
CUCTeMe U CTPOeHHeM ero aToMa (CocTaB U 3aps/ AJpa, obliee YUCJI0
3JIEKTPOHOB U pacipe/ie/ieHHe UX 10 3J1eKTPOHHBIM CJI0SIM) [0 06pasily.

[IporHo3upoBaTh XapaKTep U3MEHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEeHUN
1o rpynnam U nepuogam [leprogudeckoil CMCTeMBbI C IOMOIIBIO lefjarora.
XapaKTepH30BaTb XMMHUYECKHeE 3JIeMEeHThI IepBbIX TPEX NepUOA0B, Kajus,
KaJIbLus 10 UX NoJ10)keHuIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CrnenoBaThb npaBuiaM 6e30IacHOM PaboThl B IJaGOPATOPUH IPU
HCIOJIb30BaHUH XMMHUYECKOH NOCYibl U 060PYA0BAHHUS 10/, KOHTPOJIEM
nejarora.

BeicTpanBaTh pa3BépHyTble NMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaIMI0 U3 yYebHMKa U CIIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0Cje
CTPYKTYPHUPOBAaHUS MaTepHasia C UCII0JIb30BaHUEM KJIHILIE.

HWcnosib30BaTh NpY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XUMHUYeCcKuX 3jieMeHTOB /JI. Y. MeH/jesieeBa, TabJIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3JIEKTPOXUMUYECKHUH PsiJ| HANPHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEebCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpaTypy
XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
M0/l PyKOBO/CTBOM IeJiarora



Tema 9. XumunuecKkas cBA3b.
OKUcAUTeNbHO-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKHX 3JIEMEHTOB.
XuMuueckas cBsi3b (MOHHas!, KOBaJIEHTHas NOJIsIpHas U
KOBaJIEHTHAsi HEMOJISIpHas).

CTeneHb OKUC/IEHUS.

OKHCIUTENBHO-BOCCTaHOBUTe/IbHBIE peaknuu (OBP). [Iponeccs
OKHCJIEHHS] U BOCCTAHOBJIEHUSA. OKUCJIUTEIN U BOCCTAHOBUTEJIH.

[AemoHcTpauum
OKMCIUTEJIbHO-BOCCTAHOBUTEJIbHBIE peakuuu: ropeHue,
peaKLUu pasioKeHUs], COeJUHEHUS

(2 g4 B HEnmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX MOHSATHI 10/ PYKOBOACTBOM ejarora.

Omnpene/siTb BUJ XUMHUYECKOH CBSI3U B COEAMHEHUH C HCIIOIb30BAHUEM CXEM.

OnpesesisiTb CTENeHb OKUCIEHUST XHMUYECKOT0 3/IeMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM aJITOPHUTMA.

OnpezensiTh 3JIEMEHT (BeLeCTBO) — OKUCJIHUTEJb U 3JIeMeHT (BelleCTBO) —
BOCCTaHOBHTEJIb.

O6'BSACHATD CYLHOCTb IPOLIECCOB OKHUC/IEHUS U BOCCTAaHOBJIEHHUSL.

CocTaBJATb 3JIEKTPOHHBIH GaIaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATh YpaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBHOM peaKLUu [0
aJrOpuUTMy pa3topa OKUCJIUTENIbHO-BOCCTAHOBUTENBHOM peaKLHu.

Hcnosib30BaTh IPH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI yie6HHIKa HocIe

CTPYKTYpPHUPOBAHUs MaTepHasa, ClIpaBOYHbIe MaTepUasbl (IIePUOJUIECKYIO
CUCTEeMY XUMHUYeCKHUX 31eMeHTOB /Jl. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJleH B BOJe, 3JIEKTPOXUMHUYECKUH DA/, HaNPsPKeHUH
METaJJIOB).

MpumepHble TEMbI,
packpbiBaloLMe AaHHbI pasaen
nporpammol,

M KO/IMYeCcTBO YacoBs, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHbIE BUAbI AEATENbHOCTH
obyuatowmxca

Pa3peu 1. BemecTBo 1 XuMH4YecKue peakuuu (17 1)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [lepuogruyeckas cucteMa XUMUYECKUX
aneMeHTOB /I. U. MenzieneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEeHHUU CBOMCTB XMMHYECKHX 3/1eMEHTOB NePBBIX TPEX
NepUOoZ0B, Kalus, KalbLUs U UX

COeJMHeHUH B COOTBETCTBHH C [T0JIOXKEHHUEM 3JIeMEHTOB B
NepUoANYeCKON CUCTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxayHa-poJiHasA M TPUBHAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCSIMXCSA K Pa3/IMYHBIM KJIacCaM HeOPraHHUYeCKUX
COeJJMHEeHUH, UX FreHeTHYecKas CBA3b HeOPraHU4YeCKHX BellecCTB.
CTpoeHHe BellecTBa: BUAbI XMMUYECKOH CBA3HU U TUIIBI
KPUCTA/UIMYECKUX PeIIETOK. *3aBUCHMOCTb CBOKWCTB BEILECTB OT UX
crpoeHus.*

JleMoOHCTpauuu

1. Mogeu KpUCTa/IMYeCKUX peléTOK HeOpraHU4eCcKUX BelllecTB.
2. KopoTkonepuoHas v AJIMHHONIEpHO/IHAsT GOPMBI
[leproandeckoi cuCTeMbl XUMUYECKHX 3J1EMEHTOB

. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUYECKHE 3/IEMEHThI IEPBBIX TPEX EPUOI0B, KaTUs U
KaJIbLIUS 0 UX NoJIoKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OTOpPOY Ha aJITOPUTM.

KnaccuouruypoBaTh 1 Ha3bIBaTh HEOPraHWYEeCKHe BellecTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIHULY PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYeCKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
NO/ATBEPXAATh CBOMCTBA NPpUMepPaMU MOJIEKYJISIPHBIX YpaBHEHUH
XMMHYECKHUX peaKL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUYECKOM CBSA3U U TUIN KPUCTALJIMYECKON pelIETKU
BellleCTBa C OIIOPOM Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BeLeCTB B 3aBUCMMOCTH OT UX CTPOEHUS NoC/ie
npeJBapUTeNbHOTO pa3bopa.

BricTpauBaTh pa3BépHyTble NHUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
nHdopManuio U3 yueGHUKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbIH NOHATUMHBIN annapaT Kypca XUMUH.

Hcnosib30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B IpoLiecce
Hccae0BaTe/IbCKOM AeATeIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPy
XMMHUYEeCKOI0 COZiep>KaHusl, ClpaBOYHble MaTepuaJibl, pecypcol MHTepHeTa
110/, PYKOBO/JICTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccndukanus xMuMUyecKux peakiui 10 pa3JMYHbIM IPU3HaKaM
(o yKcy ¥ cocTaBy yYacCTBYIOLMX B peaKI[M{ BellecTB, *110
TemJI0BOMY 3P PeKTY, 10 U3BMEHEHHUIO CTENEHEN OKUCIEHUS
XMUMHUYECKHUX 3JIEMEHTOB, 10 06PaTUMOCTH, I10 Y4aCTUIO
KaTaju3aropa).*

*JK30- U IHA0TEPMHUYECKHE PeaKI[MH, TEPMOXUMHYECKHe
ypaBHeHUs. [IoHATHE 0 CKOPOCTU XUMUYeCKOM peakyuu. [lonaTue o
rOMOTeHHBIX U TeTepPOreHHbIX peakLusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKHX peaKLuaX. [IoHsTHe 0 XUMUYECKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMUYECKOH
peaxIyy ¥ MoJ10KeHHe XMMUY€eCKOro paBHOBecHs.*
OKUCJIUTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IEKTPOHHBIN
6a/laHC OKHUCIUTENIbHO-BOCCTAHOBUTENbHON PEaKINy).

JleMOHCTpauuu

1. 3aBMCUMOCTb CKOPOCTH XMMHUYECKON PEAaKIUH OT Pa3IUYHBIX
dakTOpOB.

2. Bo3zeiicTBUE KaTa/IM3aTopa Ha CKOPOCTb XUMHYECKOH peaKLuu.
3. [IpuMepbl HEOOGPATUMBIX U 06PATHUMBIX pPeaKLIU.

4. CMelieHHEe paBHOBECHS] XUMHUYECKOH pPeaKIHH.

BbruucjieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPO/IYKTOB 10 YpPaBHEHUSIM XUMUUYECKUX PeaKIUHN

PackpbIBaTb CMBICJ U3y4YaeMbIX IOHATUH U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAaHUM CBONCTB BeLeCTB U UX NpeBpalleHU.

KnaccuduruyupoBaTh XMMUUeCKHE peaKI[MH 110 pa3JIMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKIUH OT Pa3/IMYHBIX
baKkTOpOB N0/ PyKOBOACTBOM YIUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHYECKHX NpeBpallieHUH B
Pa3/IMYHBIX YCIO0BUSX IOC/IEe TPeJBapUTEIbHON PaGOTHL

OnpefieiiTb OKUCJAUTE/b U BOocCTaHOBUTeb B OBP.

CocCTaBJISATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

BricTpauBaTh pa3BEpHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
nHdopMaIuIo U3 yie6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anlapaT Kypca XMMUHU 110cCJIe
npeJiBapUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaJIa.

HMcnonb3oBaTh NpH BbINOJHEHUH yUeOHBIX 3aJJaHUH U B IpoLiecce

HCCJIelOBATENbCKOM JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
NOCJIe KOHCYJ/IbTAIMHU C e/Jarorom.
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Tema 2. JJIeKTpOIMTUYECKaA
Aucconyanusa. XuMu4yeckue
peaknyu B pacTBOpax

(84)

Teopust 3/IeKTPOJUTHUIECKOU JUCCOLUALUU. DTEKTPOJIUTHI U
HEe3JIEKTPOIUThL. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLMALUU
BELIECTB C Pa3/IMYHbIMH BU/IaMH XUMHYECKOH CBsA3U. CTeNeHb
Jucconuranyuu.* CuibHbIe U c1abble 3J1eKTPOIUTBI.

Peakuuy HOHHOr0 06MeHa, YC/I0BUA UX NpoTeKaHHUsA. MoHHbIe
YPaBHEHUS pPeaKIHil.

XuMH4yeckre CBOMCTBA KUC/IOT, OCHOBAaHUH U COJlel B CBeTe
HpeJCTaBJeHUH 006 3JIEKTPOJIMTHYECKON Jucconuanuu. Cpeaa
pactBopa. [loHsATHe 0 ruApoJIM3e cosel.

KauyecTBeHHbIe peaKLIUH Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ;, H03U[-, CyabdaT-, KapboHAT-,
cunukaT-pocdar- aHMOHBL, THJPOKCH/-MOHBI KaTHOHBI AMMOHHS,
MarHus, Kajblys, aJlOMUHUS, X)KeJle3a 2+, 3+, [UHKA,
HNPUCYTCTBYIOLIME B BOJHBIX PaCTBOPaX..

JeMoOHCTpauumn

JeKTpUYecKas IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, ULTIOCTPUPYIOLIYE IPU3HAKY IPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUIO CPeibl B pacTBOpax cosiel (xaopuaa
HaTpus, Kap6oHaTa HATPHsl, XJIOPU/A [IMHKA).

JlaGopaTopHbIe M MPAKTHYECKHE

pa6oTsl

JlaGopaTOpHBIi ONbIT:

Ne8Peakuuy HOHHOTO 06MeHa B paCTBOPAX 3JIEKTPOJIUTOB:
cyabdara meau(Il)

U I1€J104H1, Kap6oHATa HATPHUs U COJISTHOM KHUCIOThI, peaKIiusi

HeﬁTpaJ’IHSaL{HH MexAy ruiJpoOKCU0M KaJlud U COJITHOM KHUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

[IpakTHyeckas pabora:
Ne 1. PemreHue aKcepMMeHTa/IbHBIX 33/ja4 110 TEME.

BoeruucieHust
— 110 ypaBHEHUSIM XUMUYECKUX peaKk Ui

PackpbIBaTb CMbIC/ H3Y4YaeMbIX MOHATHH, a TAK)XKE CMbIC/ TEOPUHU
3JIEKTPOJIUTUYECKOU JUCCOIMALIMU C OTIOPOM Ha CXEMBI.

OGBACHATh MPUYUHBI 3JIEKTPONIPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C IOMOLIBIO Nearora.

CocTaB/IsITh ypaBHEHHS AUCCOLUALNH KUCIIOT, lleJI0Uel U coJiel, MOJIHbIe
Y COKpalléHHble NOHHbIE YPaBHEHHSI XUMUYECKUX PeaKLMil HOHHOTO
o6MeHa.

[11aHMpPOBATE U OCYLIECTB/IATH HA NPAaKTHKe XUMUYeCKHe IKCIIEPUMEHTHI,
NPOBOJUTH HAOGJIIOJeHHUS], IeJIaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIepUMeHTa
1ocJie peJiBapuUTebHON paboThI.

CiienoBaTh NpaBu/IaM 6e30MacHON paboThI B JIAOOPATOPUH NPU
HCNOJIb30BAaHUH XUMHUYECKOHU MOCYAbl ¥ 060PYJOBAHUS N0/, KOHTPOJIEM
nejarora.

[Tpou3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

BricTpauBaTh pa3BépPHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaLHIo U3 y4eGHUKA U CIPAaBOYHbIX MATEPHUAJIOB, TPAMOTHO
HCIO0JIb30BaTh U3yYEeHHbIH NOHSATUIHBIH aNapaT Kypca XUMHUH 110CIe
NpeIBApUTENBHOTO CTPYKTYPUPOBAHHUS MaTepUaJa.

HWcnosb30BaTh MPH BbINOJHEHWH YYeGHbBIX 33JJaHUH U B IPOIecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISPHYIO JIUTEPATYPY
XHMUY€ECKOTO COJiepKaHUs, CIPAaBOYHbIe MaTepHUaJibl, pecypcbl UHTepHETa
1ocJjie KOHCYJIbTALMH C eJarorom.

Paspe 2. HeMmeTa/l1bl M UX cOeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
3jieMeHTOB VIIA-rpynmnsl.
T'asoreHnl

(44)

0611125 XapaKTepPUCTHUKA rajioreHoB. 0COGEHHOCTH CTPOEeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /Il HUX CTENIEHU
okucneHus. CtpoeHue u GU3NUECKHE CBOMCTBA NPOCTHIX

BelllecTB — rajoreHoB. XMUMHYeCKHe CBOMCTBa Ha MpUMepe XJiopa
(B3auMogeicTBHe ¢ MeTa/lIaMH, HeMeTa/llaMu (BOZOpPOJIOM U
KucaopogoM),*uenoyamu*). Xsmoposogopos. CossiHast KUCJIOTa,
XMMHYeCKHe CBOWCTBA, *nosydyeHne®, npumeHeHue. KauecTBeHHbIe
peaKIMY Ha raJloreHU/i-MoHBIL. */lelicTBHE XJIOpa U XJI0POBOAOPOJA
Ha OpraHM3M 4yeJioBeKa.* BaxkHellMe XJI0puAbl U MX HAX0X/IeHHe B
npUpoJe.

JleMOHCTpauuu
Buseomarepuasbl: rajoreHsl ¥ UX COeJUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue xJI0pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHVe COISTHON KHUCIOThI, U3y4eHUe e€ CBOMCTB.

BbluucieHust
10 YypaBHEHUAM XMMHUYECKUX peaKL Uil

OO6BACHATDH 06LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB HEMETAJIJIOB U UX
coeZIMHEHUH B Mpe/ie/iax MaJlbIX IEPHUO/IOB U IJIaBHBIX OATPYIIIT
[leprouiecKoi CUCTEMbI XHMHUYECKUX 3JIEMEHTOB C Y4ETOM CTPOEHHUS X
aTOMOB C UCII0/Ib30BaHHUEM CXEMBI.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BELIECTB
rajoreHoB (Ha MpUMepe XJI0Opa) U CJIOXKHBIX BelleCTB (XJI0pOBOAOPOAA,
XJIOpUJA HAaTPHs), CIOCOOBI UX NMOJIy4eHUs], IPUMeHEeHNe U 3HaYeHHe B
NpUPO/ie ¥ )KU3HU YesI0BeKa I10Cjle CTPYKTYPHUPOBaHUs MaTepHaJa.

OnpenensiTb raJlOreHU/I-MOHBI B PACTBOPE C UCIOJIb30BaHUEM TaGIHIIbI
"XapakTepHble peaK[U1 Ha aHUOHBI".

[l1aHUpOBATD M OCYIIECTBJATH HA MPAKTHKe XUMUYECKHe 3KCIIEPUMEHTHI,
IPOBOJAUTH HAGJIIOIeHNs, ZIeJIaTh BbIBOZbI 110 PE3y/IbTaTaM 3KCIEPUMeHTa
M0CJIe IPeJiBapUTEbHOM PaboThL

Tema 4. O61mas
XapaKTepUCTHKA XUMHY€eCKHX
aseMmeHTOB VIA-rpynnsl Cepa
U eé coeguHeHus (5 4)

06111as XapaKTepucTHKa 3J1eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX CTeNeHH
okucneHus. CTpoeHre U pU3NYECKHE CBOMCTBA NPOCTBIX

BeLeCTB — KHUCJIOPO/A U CepBI.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYECKHe
CBO¥CTBA cephbl. B3auMoelicTBUE ¢ HEMETAIAMH - BOJJOPOJIOM U
KHUCJIOPOJIOM, MeTa//IaM1, KOHLIEHTPUPOBaHHBIMU a30THOH U
cepHO# kucjsoTaMu. CepoBoJiOpOJ, CTpoeHue, PU3NYECKHe

O6BSICHATDH 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYMIIBbI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "U3MeHeHHe pasiMyCcoB B
noArpynnax".

XapakTepu3oBaTbh pU3HYeCcKHe
Y XMMHU4YeCKHe CBOWCTBA MPOCTOTO BeleCTBA CEPhI U €& coeJUHEHUH
(cepoBOZOpPO/Ia, OKCUAOB CEPBI, CEPHON KHUCIOTHI, Cy1bYATOB), CIOCO6BI UX
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Y XMMHUY€eCKHe CBOUCTBA (KUCJOTHbIE U BOCCTAHOBUTEJIbHbIE).
OKcHUABI CEpbI KaK IPEJCTAaBUTENN KUCIOTHBIX OKCH0B. CepHast
KHUCJI0Ta, QU3NYecKre U XMMUYECKHE CBOMCTBA (061He KaK
npeACcTaBUTEJIS KJlacca KUCJAOT U *cnenuduyeckue*), npuMeHeHHe.
CepHHCTast KMCJIOTA.

*XHMHYecKHe peaKl 1y, Jiexallle B OCHOBE IPOMBIIIJIEHHOT'O
crnoco6a nosiyyeHus CEpHOM KUCIOThL. ANllIapaThl ¥ IpOTeKalLie B
HUX Ipoliecchl (Ha mMpuMepe NPOU3BOACTBA CEPHOM KUCIOTHI).*
CoJiu cepHOM KMCJIOTBI, Ka4eCTBeHHAs peaKLys Ha cyJibdaT-HOoH.
HaxoxzaeHue cepsl 1 eé coejuHeHUH B npupoze. *Xumudeckoe
3arpsi3HeHHe OKpYy»XKarolel cpe/ibl COeIMHEHUAMH Cepbl
(KHCIOTHBIE JOXK/AH, 3arps3HEHNEe BO3/[yXa U BOJJ0EMOB), CIIOCOObI
ero npeAoTBpalleHus.*

JleMoOHCTpauumn

Kosnneknuu (BuaeomMaTepuasnl): cepa v eé coeJUHEHMUS.
O6yrsinBaHMe caxapa NOJ AeiicTBHeM KOHIeHTPUPOBAHHOM CepHOU
KHCJIOTHI.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMBITHI:

O6HapyxeHue cyibpaT-HOHOB.

B3auMogelicTBue pa36aBJeHHON CEPHON KMCIOTHI C IUHKOM.
Beruucienus

M0 yPaBHEHUSIM XUMHUYECKUX PeaKIUH

MOJIyYyeHHUs], IPUMeHEeHHe U 3HaYeHHe B IPUPO/Ie U XKU3HU YeJIOBEKA C
OTOpPOY Ha CXEMY U IJIaH.

OnpeensTh HaIM4YMe CyJibGaT-HOHOB B PaCTBODE.

OOBACHATD CYIIHOCTDb 9KOJIOTMYECKHX MMP06JIeM, CBI3aHHBIX C TIepepaboTKoH
COeJJMHEeHUH cephl OCJIe CTPYKTYPUPOBAHUS MaTepHaa.

[l1aHUpOBATh M OCYIIECTBJATD HA MPAKTHKe XUMUYECKHe 3KCIIEPUMEHTHI,
NPOBOJAUTD HAGIIOIeHHs, ieJIaTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CiienoBaTh NpaBu/iaM 6e30MacHON paboThI B JJAGOPATOPUH NPU
HCI0JIb30BaHUHU XUMHUY€ECKOU OCY/bl U 060pPYI0BaHUS 0], pyKOBOACTBOM
nejarora.

[Tpou3BOAUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpH BBIOJHEHUH YYeOHBIX 3a/JaHUHA TEKCThI y4eOHUKa,
crnpaBoYyHble MaTepuasbl ([lepuoAnYecKyIo CUCTEMY XUMUYECKHX
anemeHTOB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiel B BOJE, 3J1EKTPOXUMUUYECKUH psiji HAanpsXKeHU N
METaJJIOB).

Hcnonb3oBaTh NpH BHINOJHEHUH Y4eOHBIX 33/IaHUH U B ITpoliecce
HCCJIe0BATENbCKOH JlesTeIbHOCTU HAYYHO-MOMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COJlepKaHusl, CIIPaBOYHble MaTepHaJIbl, pecypchl UHTEpHETA
nocJie KOHCY/IbTallUH € IeJarorom
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Tema 5. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
3jieMeHTOB VA-rpynnsl. A3oT,
dochop u ux coeguHeHUsA

(74)

061as XapakTepucTUKa 3J1eMeHTOB VA-rpynnbl. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE JJIs1 HUX CTENEHU
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHre B IpUpo/ie, PU3nYecKre U XUMUYeCcKHe
cBoiicTBa. Kpyrosopot asoTa B npupoze.

AmMHuaK, ero ¢pusnyecKrue 1 XMMUYeCKHe CBOMCTBa, NoJydeHre U
npuMeHeHue. CoJiM aMMOHHS, X QU3HNYECKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHMe, KayecTBeHHas peaknys Ha HIOHbl aMMOHHUS.
A3oTHas KUCJI0Ta, eé Gu3nyecKre U XMMUYecKHe CBOMCTBa (061ue
KaK IpeJCTaBUTeJIs KJacca KUCIOT U *cnenuudeckue™®).
*A3oTHCTas KUC0Ta. Mcnosib30BaHMe HUTPATOB U COJIe aMMOHMSA
B KayecTBe MUHEPa/bHbIX y106peHui.*

XrMuU4ecKoe 3arpsi3HeHHe OKpyXKarollel cpefibl coeJMHEHUAMU
a3oTa (KUCI0THBIE LOXK/H, 3arpsi3HEHHEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

®ocdop, *asnorponHeie Mogudpukanuu ochopa*, pusnueckue u
XMMHYeCKHe CBOUCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GUsniecKre u
XUMHUYEeCKHe CBOUCTBA, *nosydyenue.* *KayecTBeHHas1 peakLus Ha
docdaT-noHbL*

*WUcnosp3oBaHne ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YA00peHU.*
3arpsisaHeHHe NPUPOJIHBIX BOJL0EMOB pochaTamu.

JleMOHCcTpanuu
Konneknuu: pocdop u ux coejuHeHUs.
B3anmogeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJbIO0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BzauMoelicTBre cojieli aMMOHHUS C IIEJI0YbIO.

2. O3HaKkoMJIeHHe ¢ 06pa31;aMy a30THBIX U $ocPOpHBIX yA06pEeHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMHUaKa, U3yuyeHue ero CBONCTB.

BbruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

OGBSACHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
azorta u ¢ochopa 1 UX coeAUHEHUH (aMMMaAKa, CoJlIed aMMOHMS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza ¢pocdopa(V) u docdopHO# KUCIOTHI,
docdaToB), cIOCOODI UX NMOJTyYeHUs, NIPUMEHEeHHe U 3HaYeHHUe B IpUpojie
Y XKU3HH YeJI0BeKa C UCN0JIb30BaHUEM CXEMBI.

OnpeiessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B paCTBOPE € UCN0/Ib30BAHUEM
TabsnLbl "XapaKTepHble peakIMy Ha KATHOHBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiMHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpeje.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIO/IEHHUS, ie/1aTh BBIBO/IbI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CnepoBaThb npaBu/iaM 6e30NacHO paboThl B 1aOOPaTOPUU MPH
MCI0JIb30BAaHUH XMMHUYECKOH 1MOCy/1bl U 060py10BaHUS.

[Tpou3BOJUTD BBIYMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnosb30BaTh NP BBINOJIHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYH0 CUCTEMY XMMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsHKeHUH
MeTaJJoB).

Hcnosnib30BaTh NpHU BbINOJHEHUH Y4eGHBIX 33/laHUU U B ITpoLiecce

HCCJIEI0BATENbCKOH JIEATENIbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHble MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCYJIbTAIMH C [1€/JaroroM

Tema 6. O611asa XapaKTepuc-
THUKa XUMHUYeCKHX 3JIEMEHTOB
IVA-rpynnel.

Yrsiepoa v KpeMHMH U UX

Yrjiepog, a/uIoTponHble MOAUPUKALUK IpaduT, aMas.
B3auMo/ielicTBUE € MeTa/lJIaMU, HEMETAJIIaMH,
KOHILIeHTPHUPOBAaHHBIMH a30THOH U CEPHON KUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3nuecKre U XUMHUYeCKHe

O6BsICHATH 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/ieMeHTOB IVA-
TPYNIbl U UX COeJUHEHUH € Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh pU3NUECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BELECTB
yrJiepofia U KpeMHHUS U UX COeIMHEHUH (OKCH/I0B YI/Iepoa, yTOJIbHON
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coeJUHEeHUs cBoiicTBa. Aacop6uus. KpyroBopot yryepoja B Npupo/Je. KHUCJIOTbI, KAPOGOHATOB, OKCH/Ia KPEMHHUS, KDEMHHUEBOH KUCJIOTHI,

(84) OkcuApl yriaepoa, ux GUsnyecKkue U XMMUYEeCKUe CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJIy4YeHHUs], TPUMEHEHUE U 3HAYEHHUE B IPUPOJE
JIEACTBUE HA )KHUBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE. Y XKU3HU YeJIOBeKa.
*JKoJiornyeckre npobJieMbl, CBA3aHHbIe C OKCHAOM yriepoaa(IV); OnpefiesiTb KApOOHAT- U CUJIMKAT-
rUNoTe3a r/106aJbHOr0 NOTeIJIEeHUs KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
adpdexT.* OOBACHATD CYIIHOCTb IKOJIOTMYECKHX MP06JIeM, CBI3aHHBIX C HAX0XKJeHUeM
YrosibHag KMCJI0TA U €€ coJy, UX PU3nvecKre U XUMUYeCKHe YTJIEKHCJIOrO ra3a B OKpy»aroliei cpefe.
CBOWCTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJMHEHUH yIeposia U
KapOOHAT-HOHBL OpraHUYeCKHX BEIeCTB I10/] PYKOBOJCTBOM yYHTeJIA.
*[lepBoHayYaJIbHbIE NOHATHSA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBHI,
coeIJMHEHUSX yTJIepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHS. HNPOBOAUTH HAbJII0/IeHU, [1e/1aTh BbIBOZbI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE O 6MOJIOrMYECKH BaXKHBIX BellleCTBAX: XKUPAX, OeJIKax, nocJie NpeJiBapuTebHON paGoThl.
yrjieBofiax. MaTepuabHOe eIMHCTBO OPraHUYeCKUX U CnepoBaThb npaBu/iaM 6e30nMacHO paboThl B 1aOOPaTOPUU MPH
HeopraHMUYeCcKHUX COeJUHEHHN.* UCI0JIb30BAaHUH XMMHUYECKOHN NOCy/1bl U 060PyL0BaHU.
*KpemHu#, ero pusudeckre 1 XuMUyeCcKre CBOMCTBa (Ha mpuMepe Hcnosb30BaTh NpHY BBINOJIHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
B3aUMO/IEHCTBUSA C META/IJIAMU U HEMETaJ/lJIaMu), TOJIy4yeHue U cripaBoyHble MaTepuaJbl ([lepHojuyecKyro CUCTEMY XUMHUYECKUX
NpUMeHeHMe B 3JIEKTPOHHUKe.* anemeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
*CoenHeHUsI KpeMHHUS B pupoe. O61ue npecTaBaeHus 06 OCHOBAHUH U COJIEN B BOJIE, 3JIEKTPOXUMUYECKUU Psifl HAMPSXKEHUH
okcuze kpeMHUsA(IV) u kpeMHHeBoM KucaoTe. CUIMKATEI, UX MeTaJlJIOB) T0C/Ie KOHCYJIbTAIUH C [1eJJaroroM.
HCI0JIb30BaHUE B OBITY, MEAUIIMHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce
BaxkHell1ne cTpouTe/IbHbIE MaTepHaJbl: KEPAMHUKA, CTEKJIO, HCCJIe[0BAaTeNbCKOH JlesITeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
LleMeHT, 6eTOH, XeJie306eToH. [Ipo6ieMbl 6e30MacHOr0 XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTEPHAJIOB B IOBCEJHEBHOMN nocJie KOHCY/IbTallMU C IearoroM.
JKHU3HU.*
JleMoHCTpauumn
Mojeu KpUCTaJIM4eCKUX PelIETOK asiMa3a, rpaduTa, MOJIEKYJIbI
dynnepena.
Ancop61ius pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BusieomMaTepuasbl: CHJIMKAaTHas TPOMBILIEHHOCTb.
Mopenn MOJIEKYJ1 OpPraHUY€eCKUX BEILeCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIY OMNBIT:
KayecTBeHHas peaklus Ha KAp6OHAT-HOH.
[IpakTHYecKue paGoThI:
Ne 11. [TonydyeHMe yIriIeKUACI0r0 rasa v U3y4yeHue ero CBOMCTB.
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
Ne 12. PemreHue akcnieprMeHTa/IbHBIX 334 110 TeMe «HemeTasibl».
BeryuciieHus
110 YpaBHEHHUSIM XUMUYECKHX PeaKLH, eCJIM OUH U3 peareHTOB
JlaH B BU/le BOJAHOI0 pacTBOpa C U3BECTHOW MacCOBOM A0J1eM.

Paspges 3. MeTa/ibl M X coeguHeHMs (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

061as xapaKTeprUCTHKa XMMUYECKHUX 3J1eMeHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX NoJioeHUs B [leproauyeckoil cucTeMe XMMHYECKUX
aneMeHTOB /. U. MeHnjesieeBa ¥ cTpoeHus aToMOB. CTpoeHUe
MeTa/lJIoB. MeTa/indecKas CBSI3b U MeTaJlJIndecKas
KpHUCTa/IMYecKas pelléTKa. JJ1eKTPOXUMUYeCKUH pAaf
HanpshKeHUH MeTaioB. Pusndeckue U XMMHAYeCKHe CBOMCTBA
MeTa/u10B. *061Ke croco6bl No/y4eHus MeTaL10B. [loHaTHe 0
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIUTBI OT KOPPO3UH.
CnsaBbl (CTasb, YYTYH, JIOPAJIOMUHUH, 6POH3a), UX IPUMEHEHHE B
OBITY ¥ IPOMBILIJIEHHOCTH.*

JleMOHCTpauuu

O3HakKoMJIeHHEe ¢ 06pa3ljaMu MeTaJIJIOB U CILJIABOB, UX
bH3UYeCKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTaJlJIOB.
BuseomaTepuasbl: KOppo3us METAJIJIOB.

JlaGopaTopHble U IPaKTHYeCKNEe paGoThl

JlabopaTopHBIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMu CIJIaBOB MeTaJIJIOB.

3aBHCHMOCTb CKOPOCTH peaKIMy MeTajlla C KUCJIOTOH OT PUPO/ABI
MeTasla.

BbluucieHust
— I10 ypaBHEHUSIM XMMUUYECKUX pPeaKLUH, eciu OJJUH U3 peareHToB
COJIEP>KUT IPUMeECH

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NMOHATHUS IPU
ONKMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

OGBSCHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METaJVIOB U UX COeJUHEHUH € yYETOM CTPOEHUS UX aTOMOB.

XapaKTepHu30BaTh CTPOEHHE METaJIOB, 06LI1e GU3NYeCKHe U XUMUYeCcKHe
CBOWCTBA METAJJIOB.

XapaKTepHu30BaTh 0011e CIIOCO6LI MOJyYeHUs] MeTaJlJIOB Ioc/Ie
CTPYKTYpHUPOBaHHs MaTepuaJa.

CnepoBaThb NpaBu/iaM 6e30nacHoOi paboTel B 1aGOpaTOPUU NPU
UCI0JIb30BAHUH XMMHUYECKOH NMOCy/ibl U 060py10BaHUA.

[Ipon3BOJUTDb BBIYHCIEHUS 10 XUMUYECKUM YPAaBHEHHUSAM.

Hcnonb30BaTh NpHY BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
cripaBoyHble MaTepuaJbl ([leprojuyecKyro CUCTEMY XUMHUYECKUX
anemeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXUMUUYECKUH psiJ, HAaPsSXKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEepHeTa
nocJie npeJiBapuTeJbHON KOHCY/IbTAllUH C Iejarorom
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Tema 8. BaxkHelue
MeTaJlJIbl M UX COeJMHEeHHUA
(16 4)

lesounble MeTasbl. [losoxxeHue B [leproguyueckoit cucteme
XMMUYeCcKUX 31eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHEe aTOMOB.
HaxoxaeHue B npupoje.

dusnyeckre U XMMUYeCcKHe CBOKHCTBA (Ha MpUMepe HaTpus U
Kasus). OKCHAbI ¥ TUAPOKCU/BI HATPUSA U Kasus. [[puMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3€EMe/IbHBIE MeTaJIbl MAarHUM U KaJbIIUH, CTpOEHNUEe
atoMoB. [losnoxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MenziesnieeBa. HaxoxzeHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
KasbLus (OKCUJ, TUAPOKCUZ, cosn). *XKEcTKocTb BOAbI U CIOCOGBI
eé ycTpaHeHUs.*

Anromunuil. [lonoxeHue B [lepyuoanyeckoi cucTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHfiesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckre U XUMU4YecKue CBoicTBa. AMdoTepHbIe
CBOWCTBA OKCH/JA U TUAPOKCUJA.

’Keneso: cocras, cBoiicTBa U nosyveHue. [losoxeHue B
[leproanvecKoy cuCTEME XUMUYECKUX 3JIEMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoma. HaxoxzeHue B mpupoze.
dusndeckre U XUMHYECKHE CBOMCTBA. OKCU/bI, TUAPOKCU/IBI U COJTH
kese3a(ll)

u xese3a(lll).

JeMoOHCTpauumn

B3auMogelicTBUe HaTpuUs C BOJOM.

OkKpaurMBaHue MJaMeHU HOHAMH HAaTPUS U KaJIUs.
OKpaurMBaHue MJaMeHd HOHAMHU KaJIbIIUs.
BsauMoielicTBUe OKCHA KaJbIUsl C BOJOM.
BusjeoMarepuasibl: ropeHUe XKejie3a B KUCJI0PO/Jie U XJIOPE.

JlaGopaTopHble U IpaKTU4eCKue paéoThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMH aJIFOMHUHUSA U €r0 CIJIaBOB.
AMdoTepHbIe cBOKWCTBA I'MAPOKCH/IA aIFOMUHUS.
KauecTBeHHbIe peaKLMM HAa MOHBI JKeJie3a.
[IpakTHYeckue paGoThI:

Ne 13. PemreHue skcrepruMeHTa/IbHBIX 33/1a4 110 TeMe «MeTaJlIbl».

BbruucjieHust
10 ypaBHEHUSIM XMMUYECKHX peaK Ui,

OGBSICHATH 061I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/IEMEHTOB-
METAJUIOB B IPYIIAaX U UX COEAUHEHUH C yYETOM CTPOEHUS UX ATOMOB.

XapakTepu30BaTh pU3NUECKUE U XUMUYECKHE CBOWCTBA NIPOCTHIX BELECTB
MeTaJlJIOB U UX COeJUHEHUH (OKCUZ0B, THAPOKCU/IOB, COJIel) ¢ onopoi Ha
CXeMy, CIIOCO0ObI UX MOJIy4YeHHs], IPUMeHeHNe U 3HaYeHHUe B IPUPO/JIe U XKU3HU
YeJI0BeKa.

Pacno3HaBaThb C NOMOIIBIO KaYeCTBEHHBIX PeaKLMi HOHBI MeTaJJIOB (MarHus,
KaJIbLIMsl, JIIOMUHUS, LIMHKA, XKeJie3a (2+), )esie3a (3+), Meau (2+) ¢
HCIOJIb30BaHKUEM Tab uIbl "XapaKTepHble peaK[My Ha KATHOHBI".

[I1aHUPOBATH U OCYILECTB/ATh HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/IeHU, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

CrnenoBaThb npaBu/IaM 6e30MacHOM paboThI B JJabOpaTOPUU NPU
WCII0JIb30BAaHUHU XMMUYECKOH II0CY/1bl 1 060PY/I0BAHHU.

[Tpou3BOJUTD BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSAM.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
uHbOpMaIHIO U3 yiebHHKa U CIPAaBOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BATh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosnb30BaTh NPU BbINOJIHEHUH Y4e6GHBIX 33/laHUH U B IpoLiecce
UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTepPHabl, pecypchl iHTEpHETA
nocJie Npe/iBapUTeJIbHONH KOHCYJIbTALMY C IeAaroroM

Paspen 4. Xumus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YesI0BeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. Be]l[ecTBa " MaTepHaJibl B
HOBCEAHeBHOfI >KM3HU YesioBeKa. XMMHUS U 310pOBbE. be3omacHoe
HCIIOJIb30BAHHE BEIECTB U XUMHWYECKUX peaKuMﬁ B 6bITy.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3JIMIHbBIX ccbepax AeATeJIbHOCTH mo;[eﬁ,
OCHOBHbI€ Bel€CTBA U MaTepUHaJibl, IPUMEHAEMbI€ B )KU3HHU COBPEMEHHOTI'O
YeJIOBEKa.
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(34)

[IpupoAHbIe HCTOYHUKHU YTJIEBOLOPO/OB (Yro/ib, NPUPOAHBIH ras,
HedThb), IPOAYKTHI UX [IepepabOTKH, UX POJIb B OBITY U
HPOMBILIJIEHHOCTH.

OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XMMHUYECKOe 3arpsisHeHHe
OKpY»Kalollel cpesibl (IpesieJIbHO AOMYyCTUMas KOHLEHTpalus
BewectB — [1/1K).

PoJib XMMHUH B pellleHUH 3K0JIOTHYeCKUX pobieM.*

OGBSICHATD YC/I0BUS1 6€30MACHOTO UCI0/Ib30BaHUS BELLECTB U XUMHYECKUX
peakuui B ObITY.

AHa/M3MpoBaTh U KPUTUYECKHU OLlEHUBATh HHPOPMALUIO O BJAUSHUU
IPOMBILIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U JIP. Ha COCTOSTHUE
OKpY’Kalollel cpesibl.

YMeTb 0Ka3bIBaTh NE€PBYI0 MOMOILb IPU XUMUYECKUX 03KOr'aX U OTPaBJIEHHAX.

[IpyHUMaTb y4acTHe B 06CYK/JeHUU TPO6JIeM XUMUYECKOH Y 9KOJIOrMYeCKOH
HaNpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO [TO3ULUIO [0 pobJieMe U
npeJjJaraTb BO3MOXKHbIE [IyTH €€ pellleHus C OII0poX Ha HHPOPMALMIO U3
y4yeOGHHKA U ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa.
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