MynununanbHoe 0r0KETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
OCHOBHas 0011eo0pa3oBaTenbHas mkoJa No 34
nMeHH JieiteHanTa Hukonas Apanosa
MyHULMIIATBHOr0 00pa3zoBanus KaneBckoli pailon

( )

AJOKYMEHT NOANMCAH
SNEKTPOHHOWM NOAMNCHIO

YTBEPXJIEHO
CepTtudukat: 51B9B6DB2ESEF20F5299AF2B3425AA1B PCHICHUC TIEICOBLTA
Bnageneu: Monueoaa EBreHns AnekcaHapoBHa ot 31 aBrycta 2022 r. ITPOTOKOJI Ne 1
OencteuteneH: ¢ 11.10.2022 no 04.01.2024 HpenceﬂaTenb E.A HOJII/IBOI[a
. J

[To xumum

YpoBeHb 00pa3oBaHus: OCHOBHOE 00OIIee oOpa3oBanue 8 -9 kiacc

KommdectBo vacoB 136

Yuurens: KazakoBa Enena BacunbseBna

[Iporpamma pazpabotana B coorBeTcTBUU ¢ DI'OC 0CHOBHOIO 0011IEr0o 00pa30BaHUs

C y4€TOM MPUMEPHOM MPOTrPaMMBI 10 XUMHH, BKIIOUYCHHON B COJIEPIKATEIBHBIN pa3/el
MPUMEPHON OCHOBHOM 00111€00pa30BaTeIbHON MporpaMMbl  00I1er0o oOpa3oBaHUs,
0JIOOpeHHOI perieHueM GeaepaabHOr0  YIeOHO-METOANYECKOr0 OOBEIUHEHUS I10
obmiemy oOpa3zoBanuio ,mpoTokosn oT 8 ampens 2015 r. Ne 1/15, (pen. ot 04.02.2020
rojia)

c yuérom YMK: H.H. Tapa. Xumus. PaGouue mnporpammel. IlpenMernas nuHus
yueOHukoB I'.E.Pym3utuca, ®@.I'.®enpamana. 8§ — 9 knaccel. [locobue nns yuureneit
oOmreoOpa3zoBarenbHbIX opranuzanuit/ M.: [Ipocsemienue, 2017



1. JIH‘!HOCTHBIG, MeETanpeaMeTHbIC U MPEIMETHBIC PE3yJbTaTbl OCBOCHHU XHMMHH.

JINYHOCTHBIE pPe3y/IbTAThI

JInaHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHus JOCTUTAIOTCS B X0O/I€
00y4eHHUs XUMUH B €IMHCTBE yIeOHOW U BOCITUTATEIHLHOU JIeATeNbHOCTH OpraHu3aiiui B COOTBETCTBUI
C TPaAULMOHHBIMH POCCUHUCKUMHU COLUMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
OPUHITEIMH B OOIECTBE TMpaBWIAMH H HOPMaMH TIOBEICHUS H CIIOCOOCTBYIOT —IpoIlieccam
CaMOIIO3HaHHs, CAMOPA3BUTHUS U COLUATHM3AIINHN 00YyYarOIINXCS.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IHaTproTHYecKOro BOCIMTAHUS

1) IEeHHOCTHOTO OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJIEC/IUIO,
MOHUMAHUS 3HAYCHUS] XUMUYECKOW HAYKH B KU3HU COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BIAJIETh
JIOCTOBEPHON HH(OpPMAIHECH O MEepPEeIOBBIX JOCTIIKCHUSX M OTKPBITUSX MHUPOBOH M OTEUECTBECHHOMU
XUMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IECTBa;

I'paxknanckoro BocnuTanus

2) mpeacTaBlieHUs] O COLUAIBHBIX HOpPMax W MpaBUIaX MEXKIMYHOCTHBIX OTHOUICHHH B KOJUJIEKTHBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOHW, y4eOHO-HCCIIeIOBATEIBCKOM,
TBOPUYECKOHN U JAPYTUX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM NIEATEIbHOCTH
MpPU BBIMOJHEHUU Y4YEOHBIX, IO3HABATENBHBIX 3a/lay, BBIMOJHEHUU XHMHYECKUX SKCIEPUMEHTOB,
CO3IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO U B3aHMMOIIOMOIIM B MPOIECCE ITOM
y4eOHON AESTENIHHOCTH; TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHME W TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C yUETOM

OCO3HaHUS MTOCIIEICTBHI ITOCTYIIKOB;

[{eHHOCTH HAy4YHOIO MMO3HAHUS

3) MHpOBO33PEHUYECKUX MPEICTABICHUN O BEIIECTBE M XHUMHYECKOH pPEaKIUU, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISAIOIIUX OCHOBY JUUISl HOHUMAHUS CYLIHOCTH HAy4YHOH
KapTUHBI MHUpA; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBSI3IX
YeJI0BeKa C MPUPOJAHON CPEAO, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJYyYE€HUE HOBBIX 3HAHUH MO XUMUHU, HEOOXOIUMBIX
JUTsl 0OBbSICHEHUS HAOII0TAaEMBIX TPOIIECCOB U SIBJICHMUIA,

5) mno3HaBaTeNbHOW, HWH(POPMAIIMOHHOW W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ y4YeOHBIMH TEKCTaMH, CHOPABOYHOW JUTEPaTypOd, JOCTYIHBIMHU
TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOY4YeHHI0O U T[O3HAHUIO, JHOOO3HATETHFHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOEKTHOW H HCCIEAOBATEIbCKON EeATEeTbHOCTH, K OCO3HAaHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIEM;

DopMHUPOBAHUS KYJIBTYPBI 310POBBS

7) OCO3HAHMsS IIEHHOCTH >KW3HH, OTBETCTBEHHOrO OTHONICHHS K CBOEMY 370pPOBbIO, YCTAHOBKH Ha
37I0POBBIM 00pa3 KMU3HU, OCO3HAHUS TOCJIEICTBUM M HEMPUATHUS BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS
QIKOTOJIsl, HAPKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJIEHUS] TMpaBuUi OE30MacHOCTH IpHU
oOpaleHuu ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY M peabHOM KU3HU;

TpyaoBoro BocnuTaHus

8) mHTEpeca K MPaKTUUECKOMY M3Y4YCHHIO Tpodeccrii U TpyJa pa3IndyHOTO poja, YBaXEHUE K TPYAy U
pe3yiabTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHOTO BbIOOpa MHAMBUIYAIBHONW TPACKTOPUH TMPOAOKEHHS 00pa3oBaHHS C YUETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
yCHEenHOW MpodeCcCHOHATBHON ACSITENPHOCT W Pa3BUTHA HEOOXOJUMBIX YMEHHH; TOTOBHOCTH
aJanTUPOBAThCS B NMpodeccroHalbHOM cpeie;

IKOJI0TrH4€eCKOro BOCIIUTAHUA



9) 3KOJIOrMUYEeCcKH 11e1ecCO00Pa3HOro OTHOLIECHMS K IPUPO/IE€ KaK UCTOUYHUKY JKU3HU Ha 3eMile, OCHOBE €€
CYLIECTBOBaHMs, NMOHMMAHUSA LEHHOCTH 30POBOTO M 0€30MacHOro oOpa3a >KU3HH, OTBETCTBEHHOTO
OTHOLIEHUs] K COOCTBEHHOMY (DM3MYECKOMY M IICUXMYECKOMY  3/10pOBbIO, OCO3HAHMS LIEHHOCTH
coOIIO/IeHHsI TpaBUJI O€30IacHOTO IOBEACHUS NMPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYyallUsX,
YIPOXKAIOLIUX 30POBBIO U KU3HU JIIOJIEH;

10) crmocoOHOCTH NPUMEHATH 3HAHMS, IOJIy4aeMble P HM3YyUYEHUU XHUMUM, JJIs pEUIeHMs 3azad,
CBSI3aHHBIX C OKpY’Karollel IPpUPOAHOI cpe/loil, IOBBILIEHHS YPOBHSI 9KOJIOTHYECKOH KyJIbTYpBI,
OCO3HAHMS TJ00AJBHOTO XapakTepa HKOJOTHYECKUX MpOoOIeM M IMyTed HX PpEeHIeHUs MOCPEICTBOM
METO/I0B XUMUH;

11) sKonOruuecKoro MbIIUIEHNS, YMEHUSI pyKOBOJICTBOBATHCS UB I103HABATEIbHOW, KOMMYHUKATUBHON
U COLIMAJIbHOM MpPaKTHUKE.

MeranpenMeTHbIMH pe3ylbTaTaMH M3Y4YeHHs] Kypca «Xumus» sBiIsieTcs  (HOpMHUPOBAHHE
YHUBEpCaIbHBIX yueOHbIX nerictuid (Y'Y /).

Perynstusubie YY/I:
8-1 kJace

— CamocTosTenbHO OOHapyXuBaThb M (opMysiupoBaTh Y4eOHYIO MpoOsieMy, ONpeAessaTh Lejb
y4eOHO! NeATENIbHOCTH, BEIOUPATh TEMY MPOEKTA.

— BeigBurate BepcuM pelleHUs MpoOJIEMBbl, OCO3HABAaTh KOHEYHBIM pe3ysbTaT, BbIOUpATh U3
IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA JOCTUKECHUS LIEIIH.

—  CocraBnare (MHIUBUYaJIbHO WIM B IPYIIIE) IJIaH peleH sl po0ieMbl (BBIIOIHEHUS IPOEKTA).

— Paoras mo muany, cBepsITb CBOM JCHCTBUS C LENBIO U, P HEOOXOIMMOCTH, HCIIPABIISATH OIIHOKH
CaMOCTOSITENIBHO.

— B nmmanore c yunTenem COBEpIICHCTBOBATH CAMOCTOSTEIBHO BEIPA0OTaHHBIE KPUTEPUH OILICHKH.

9-i kaace

— CamocTosTesnbHO OOHapyKuBaTh M (HOPMYJIMPOBATH MpOOJIEMYy B KIACCHOM M MHAMBUIYAJIbHOM
y4eOHOU e TEeTLHOCTH.

— BeigBurate BepcHM pelIeHUs MpoOJIEMbl, OCO3HABATh KOHEYHBIM pe3ysibTaT, BBIOUpATh U3
IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTUKEHHUS LIEIH.

—  CocraBnare (MHIUBUYaJIbHO WM B TPYIIIE) IJIaH pelIeHHs MPo0ieMbl (BBIIOIHEHUS POEKTA).

— Tlogbupath K ka0 mpodsieme (3a1aue) aIeKBaTHYIO € TEOPETHUECKYIO MOJIETTb.

— Palotas mo npeasio’)keHHOMY M CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY, UCHOJIb30BAaTh HapSLy C
OCHOBHBIMM U  JIONOJIHUTENBHBIE CpeJICTBa (CIpaBOYHAs JUTEpaTypa, CJIOXKHBIE HPUOOPHI,
KOMITBIOTED).

— IInaHupoBaTh CBOIO MHAMBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

— Pa0otaTh Mo caMOCTOSITENFHO COCTaBICHHOMY IUIaHY, CBEPSSICh C HUM M LIEJNbIO JIEATEIbHOCTH,
UCHpaBIsAs OIMIMOKM, HCHOJB3Yys CaMOCTOSITENIbHO NOJ0OpaHHbIE cCpeAcTBa (B TOM 4HCIE U
WuTepHer).

— CB00OJIHO 1MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OLICHKH U CaMOOLIEHKH, UCXOJI U3 L€ U
UMEIOIUXCS KPUTEPHUEB, pa3iinyasi pe3ysibTaT U CIIOCOOBI AEUCTBHIA.

— B xope npezacraBienus npoekTa AaBaTh OLEHKY €T0 pe3yJibTaTaM.

— CaMOCTOATENIbHO OCO3HAaBaTh IPHYMHBI CBOETO YCIeXa WIM HEyclleXxa U HaxOAUTh CIOCOOBI
BBIXO0/1a U3 CUTYallUH HEycIexa.

—  YMeTh OLEHUTH CTENEHb YCIEUTHOCTH CBOCH MHINBUAYAIbHON 00pa30BaTeIbHON JESTENbHOCTH.

— JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M 4epTaM XapakTepa («KakoB s»), ONpPEAEIATh
HAIPAaBJIEHUS! CBOETO Pa3BUTHSA (KKAKUM 51 XOUY CTAaTh», «4TO MHE JIJIsl 3TOTO HAJIO CHENATHY).

ITo3naBartenbHbie YY/I:
8-u1 knacc

— AmnanusupoBaTh, CpaBHUBaATh, KiaccuuuupoBarb U 0000maTh (QakThl U SBICHUS. BBIABIATH
IIPUYUHBI U CIIEJCTBUSA IPOCTHIX SIBJICHUN.



Ocy1ecTBISATh CpaBHEHHUE, KIacCU(PUKAIUIO, CAMOCTOSITEIbHO BBIOUpPAs OCHOBAHMSI U KPUTEPUU
JUTSL YKa3aHHBIX JIOTHYECKUX OIEepaIfii; CTPOUTh KJIACCU(UKAIMIO HA OCHOBE JUXOTOMHYECKOTO
JeneHus (Ha OCHOBE OTPUIIAHHMS).

CTpouTh JIOTHYECKOE paACCYXICHHE, BKJIIOYAIONIEE YCTAHOBICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H.

Co3znaBaTh CXeMaTHYECKUE MOJICIN C BBIJICIICHUEM CYIIECTBEHHBIX XaPAKTEPUCTUK 0OBEKTA.
CocTaBisTh TE3UCHI, pa3IUYHbIC BHUJbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbIBaTh
uH(OPMAIIMIO U3 OJTHOTO BUJIA B APYTOH (TaOJIHIly B TEKCT U TIp.).

BbrunthIBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

YMeTh oOmpenensTh BO3MOXHBIE HUCTOYHUKHA HEOOXOAMMBIX CBEICHUH, MPOU3BOJIUTH TTOUCK
uH(pOpMalli1, aHAJTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

9-i1 KJ1ace

AHanu3upoBaTh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 0000IIATh TOHITHS:

JlaBaTh OMpeJeNieHue IMOHSATUSM Ha OCHOBE HM3YyUYEHHOTO HAa PAa3IMYHBIX MpeaMeTax ydeOHOro
MaTepuana;

O0001aTh TMOHATHS — OCYIIECTBIISITh JOTHYECKYIO OIEPAIHI0 MEepPexXo/ia OT MOHSATUS ¢ MCHBIIUM
00BEMOM K MOHATHUIO C OOJIBIIUM 00BEMOM.

CTpouTh JIOTHYECKOE pACCYXIACHHE, BKIIOYAIONICe YCTAHOBICHUE IMPUIHHHO-CIICACTBCHHBIX
CBsI3€EM.

Co3naBaTh MOJIETTH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MPeoOpa3OBHIBATH
MOJIEJIH C LENbI0 BBISIBICHUS OOLINX 3aKOHOB, OMPEIEISIFOIINX JAHHYIO IPEIMETHYIO 00JIaCTh.
[TpencraBisiTh MHOOPMALHIO B BUIC KOHCIIEKTOB, TAOJUI, CXeM, TPaQHKOB.

[TpeoOpa3zoBbIBaTh MHGOPMAIMIO U3 OJHOTO BUJA B IPYroi U BEIOUpaTh YAOOHYIO 11 ce0st hopmy
dukcanuu u npeacTaBieHus napopmaruu. [IpenacraBnsaTs nHGOpPMALHIO B ONITUMAILHON (opMe B
3aBHCUMOCTH OT ajJipecara.

[TorrMasi TIO3UIMIO JPYrOro, pa3iuvarh B €r0 PEYd: MHEHHE (TOYKY 3PCHHS), TOKA3aTeIbCTBO
(aprymeHTbl), akThl, THUIOTE3bl, AKCUOMBI, TEOPUU. {71 ITOr0 CaMOCTOSITENILHO HCIOJIb30BaTh
pa3TUYHBIE BUJIBI YTEHUsS (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMHUTEIBHOE, ITOMCKOBOE), TPHUEMBI
CITyIIaHHUS.

CamMomy co03/1aBaTh UCTOYHUKN MH(POPMAITUU PA3HOTO THIIA M JUIS PA3HBIX ayJIUTOPUN, COOIIOIATh
MH(OPMAILIMOHHYIO TUTUEHY U TIpaBuia HHPOPMAITMOHHON 0€30M1aCHOCTH.

YMeTh UCHONB30BaTh KOMIBIOTEPHBIE U KOMMYHHKAIIMOHHBIC TEXHOJOTHH KaK MHCTPYMEHT ISt
JIOCTHIKEHUS CBOUX IIeNiel. YMeTh BEIOUpATh a/IeKBaTHBIE 33/1au€ HHCTPYMEHTAIbHBIE IPOTPAMMHO-
anmapaTHbIe CPEJICTBA U CEPBUCHI.

Kommynukatuubie YY/I:
8-it kuacc

CaMoCTOATEIbHO OPraHU30BBIBATh YUEOHOE B3aMMOJECHUCTBUE B TpymIe (ONpeaensTh O0IIue 1enlu,
pacrpenensaTh poJiu, TOTOBAPUBAThCS APYT C APYTOM U T.[1.).

9-i1 KIace

OTcrauBas CBOIO TOUKY 3pEHHs, IPUBOAUTH APTyMEHTHI, TOATBEPKIasi UX (pakTaMu.

B nuckyccum yMmerh BBIABHHYTH KOHTPAapryMEHTHI, Nepedpa3supoBaTh CBOK MBICIL (BiIajieHUE
MEXAHU3MOM HKBHBAJICHTHBIX 3aMEH).

YYUTbCSI KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IpPU3HABaTh OIIMOOYHOCTD
CBOETO MHEHHS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

[Tonnmasi MO3UIMIO IPYroro, pazauyarh B €ro pedyd: MHEHUE (TOUKY 3pEeHHs), J0Ka3aTeIbCTBO
(aprymeHTsl), (pakThbl; TMIIOTE3bl, AKCUOMBI, TEOPHUH.

YMeTh B3MISIHYTh Ha CUTYalMIO C MHOM MO3ULIMU U I0TOBAPUBATHCS C JIIOJbMU UHBIX MTO3ULIUH.

HpeIlMeTHLIMI/I pe3yJdbTaTaMi U3YUCHHUA IPpEAMETA «XUMHUSD SABISIOTCSA CIeaAyromunue yMCHUS:
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8-ii kiacc

OnpenensTh poiib Pa3InYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

OOBACHATH POJIb BELIECTB B UX KPYTOBOPOTE.

[TpuBOIUTH MpUMEPHI XUMUYECKUX MPOLIECCOB B MPUPO/IE;

HaxoauTe uepThl, CBHICTENLCTBYIOUIME OO0 OOLIMX NpU3HAKAX XMMHYECKHX MPOIECCOB U HX
pa3InyuusiX.

OOBSICHATH 3HAUECHUE BEIIECTB B KU3HU U XO35HCTBE YEJIOBEKA.

[lepeuucnarb OTINYUTENbHBIE CBOMNCTBA XUMUYECKUX BEIIECTB;

Paznnuath OCHOBHBIE XMMUYECKUE TIPOLIECCHI;

OnpenensiTh OCHOBHBIE KJIaCChl HEOPraHUYECKUX BEIIECTB;

[ToHuMaTh CMBICII XUMUYECKUX TEPMHUHOB.

XapakTepu3oBaTb METOAbl XUMHYECKOW Hayku (HaONIOJeHUE, CpaBHEHUE, JKCIEPUMEHT,
U3MEPEHHE) U UX POJIb B TO3HAHUU TTPUPO/IBL;

[TpoBOAUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTBI U OOBSICHITD UX PE3yJIbTaThI.

Hcnonk30BaTh 3HAHHUS XUMUU TPH COOJIIOJICHUU TIPABHI WCIOJIB30BAaHUS OBITOBBIX XHMMHYECKHUX
[IpenapaTos;

Paznnuath onacHbie 1 O0e3011acHbIE BELIECTBA.

9-i1 KJacc

OOBsICHATD (PYHKITUU BEUIECTB B CBSI3U C UX CTPOCHUEM.

XapakTepu30BaTh XUMUUECKUE PEaKIIH;

OOBSICHATH pa3MyuHbIE CIIOCOOB! KJIACCU(PUKALUU XUMUYECKUX PEaKIUH.

[TprBOANUTE MPUMEPHI PA3HBIX TUIIOB XUMUYECKUX PEAKIIMH.

Hcnonp30BaTh 3HAHUS 110 XUMHUHU JUIsl ONTUMAJIbHOM oOpraHu3aluu OOpbObl ¢ MHPEKIHOHHBIMU
3a00JI€BaHUSAMH, BPEIUTENISIMHU JIOMALIHETO U MPUYCcaieOHOro X035 HCTBa;

[Tonb30BaThCs 3HAHUAMHU 110 XUMUU NPU UCIOIb30BAaHUU CPEACTB OBITOBOI XUMUMU.

Haxonuts B npupoje ob1ie cBoiicTBa BEIECTB U OOBSACHSTh UX;

XapakTepu30BaTh OCHOBHBIE YPOBHU OpraHU3allMi XUMUYECKUX BEILECTB.

[ToHuMaTh posIb XMMUYECKHX IPOLIECCOB, IPOTEKAIOLIUX B IPUPO/IE;

YMeTh IpoBOAUTH MPOCTEHIIINE XUMUYECKNE IKCIIEPUMEHTHI.

XapakTepHu30BaTh 3KOJIOIMYECKHE TPOOIEMBI, CTOSIINE MEPE] YEIOBEUECTBOM;

Haxomute npoTtuBopeunss MeXIy JESATENbHOCTbIO UEIOBEKa W MPUPOJON W mpesiaraTb CrocoObl
yCTpaHEHUs 3TUX IPOTHUBOPEUHIA;

OOBSICHATD U TOKA3BIBATh HEOOXOIUMOCThH OEPEKHOTO OTHOIIIEHHUS K MIPUPOJIE;

[TpuMeHATh XMMHUYECKHE 3HAHMS I OpraHu3allid M IUIAHUPOBAHMS COOCTBEHHOTO 3/J0POBOTO
o0Opa3a KU3HU U JAESITEIbHOCTH, 0Jaronoiay4yusi CBOe ceMbu U OJaronmpusTHON cpelbl OOMTaHUS
4eJI0BEYECTBA.

Coznanue OCHOBBI Uil (DOPMHPOBAHUS MHTEpEca K PACHIMPEHUI0 U YIIIYOJIIEHHI0O XUMHYECKHX
3HaHUN W BbIOOpa XMMHUHU KakK NpPO(UIBHOrO MHpeaMeTa IMpH Iepexojie Ha CTYHNEHb CPEJIHEro
(monHOrO) 001IEero 0OpazoBaHus, a B JaJIbHENIIEM U B KadecTBe cepbl CBOEH MpodeccrnoHalIbHON
JESTEIILHOCTH;

dopmMupoBaHue MPEACTABIEHUN O 3HAYEHUHM XMMHUYECKOM HAayKh B pPEIIEHWU COBPEMEHHBIX
HKOJIOTHYECKUX MpOoOJieM, B TOM YHCIE€ B MNPEJOTBPALCHHMH TEXHOTEHHBIX M 3KOJOIMYECKHX
KaracTpod.

OcHOBHBIC NIOHATHS XUMHH (YPOBEHb AaTOMHO-MOJICKYJISPHBIX NPEICTABJICHUI)

BbInyCKHUK Hay4uTCH:
OTHCHIBATh CBOMCTBA TBEPIBIX, JKUAKHX, ra3000pa3HbIX BELIECTB, BBIJCINSAS UX CYLIECTBEHHBIE
MIPU3HAKY;
XapaKTEepU30BaTh BEILIECTBA II0 COCTaBY, CTPOCHMIO M CBOMCTBAM, YCTAHABIMBATb IPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEK/ly TaHHBIMU XapAKTEPUCTUKAMH BEILIECTBA;
pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IIOHATHH: aTOM, MOJIEKYJd, XUMHUYECKHUU DJIEMEHT,
IIPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTh, UCIOJIb3Ysl 3HAKOBYIO CHCTEMY XHUMUU;



— wu300paxaTb COCTaB MNPOCTEHIIMX BEIIECTB C IOMOINBIO XHMHUYECKUX (GOPMYT U CYLUIHOCTb
XUMUYECKHUX PEAKLUN ¢ TOMOIIBI0 XUMUYECKUX YPaBHECHUN;

—  BBIUHCJATH OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEILECTB, a TAK)KE MACCOBYIO
JIOJIF0 XUMHUUYECKOT0 3JIEMEHTA B COCAMHEHUSX;

—  CpaBHMBATh 10 COCTaBY OKCH/JIbl, OCHOBAHUs, KACJIOTBI, COJIU;

—  KJIacCHU(HUIMPOBATH OKCUIBI 1 OCHOBAHHS 10 CBOMCTBAaM, KUCIOTHI U COJIM — TI0 COCTaBY;

—  OIHUCHIBAaTh COCTaB, CBOMCTBA M 3Hau€HHE (B MPHUPOJE U MPAKTUYECKON IESITEIbHOCTH UYEJIOBEKA)
IIPOCTHIX BEIIECTB — KHUCIOPOJA U BOLOPOJA;

— JaBaTb CPABHUTEIBHYIO XAPAKTEPUCTHKY XHMHUYECKUX DJIEMEHTOB U BAKHEHIIMX COCIMHEHUU
€CTECTBEHHBIX CEMEMCTB LICJIOYHBIX METAJUIOB U TAJIOTCHOB;

—  I0JIb30BaThCs JAOOPATOPHBIM 000PYA0BAaHUEM U XUMHUECKOH IOCY10i];

— TPOBOAMTH HECIOXKHBIE XUMHUYECKHE OMBITH M HAOJIIOACHUS 32 U3MEHEHUSIMH CBOMCTB BEILECTB B
npolecce UX MPEeBpalleHUH; cOoOM0AaTh IpaBUia TEXHUKU O€30MIaCHOCTH NpU IMPOBEACHUU
HAOJIIOJICHUH U OIBITOB;

—  pasnuyaTh DKCIEPUMEHTAJIBHO KHCIOTHI M INEIOYM, MOJIb3YSICh HWHAWKATOPAMH; OCO3HABaTh
HE00X0IMMOCTh COOIIOICHUSI Mep 0€30IaCHOCTH IPU OOPAIIEHUH ¢ KUCIOTAMHU U IIEII0YaMH.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

— TI'paMOTHO 00pallaThCs ¢ BEIIECTBAMH B IOBCEHEBHOM KU3HU;

— OCO3HaBaTh HEOOXOJMMOCTH COONIOJIEHHS MPAaBUJI HKOJOTHYECKH O€301MacHOro TIOBEICHHUS B
OKPY’KaroIlleH MPUPOIHOM Cpelie;

— TIOHUMATh CMBICTI U HEOOXOIMMOCTH COOJIIOJCHHS MPEANUCAHHM, MpeaIaraéMbIX B HHCTPYKIIHIX
10 UCTOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMMHU U JIp.;

—  HUCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH P BBINOJIHEHUH UCCIIEI0BATENIbCKUX
IPOEKTOB MO U3YyUYEHHIO CBOICTB, CIIOCOOOB MOJMYUYEHUS U PACIIO3HABAHUS BEIECTB;

— pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3Ysl CPEJICTBA YCTHOTO U IMHCBMEHHOTO
00I11eHus, TPOSIBIIATH TOTOBHOCTh K YBaXKEHUIO HHOW TOUKU 3pEHHsI IPU OOCYXKIEHUH Pe3yJIbTaTOB
BBIIIOJTHEHHON paboThI;

— OOBEKTHUBHO OIICHHMBAaTh HMH(OPMAILMI0 O BEIIECTBAX M XHUMHYECKHUX IPOLECCAX, KPUTHUECKU
OTHOCUTBCSI K IICEBJOHAy4YHOH uHGpOpManuy, HEI00pOCOBECTHOM pekiiame, Kacarouleucs
VCIIOJIb30BaHUs PA3JINYHBIX BEILIECTB.

Iepuoauyeckuil 3aK0H M NEPUOANYECKAs] cCUCTeMa XUMHYecKUuX djieMeHTOB /I. U. MenaeneeBa.

CrpoeHnue BemecTBa

BrinyckHUK HayyuTCs:

—  KJAacCHU(pUIUPOBATh XUMHUYECKHE 3JEMEHTHl Ha METaJlJIbl, HEMETAJJIbl, 3JEMEHTHI, OKCHAbl U
THUAPOKCUABI KOTOPHIX aM(OTEpHBI, ¥ WHEPTHBIC SJIEMEHTHI (Ta3bl) ISl OCO3HAHUS BaKHOCTH
YIOPSI0YEHHOCTH HaY4YHBIX 3HAHH;

—  pacKpbIBaTh CMBICI Nepuoandeckoro 3akona /. . Menneneesa,

— ONWCHIBaTh U XapaKTepu30BaTh TaOIMUHYI0 (OpPMY MEPUOIUYECKOM CHCTEMbl XUMHUYECKHX
JJIEMEHTOB;

—  XapaKTepu30BaTh COCTAaB aTOMHBIX fJI€p M PACIPEICICHUE YHCIA AJIEKTPOHOB IO AIEKTPOHHBIM
CJIOSIM aTOMOB XMUMHUYECKHUX JIEMEHTOB MaJIbIX MIEPUOIOB MEPUOJIUUYECKON CUCTEMBI, a TAKKE KA
Y KaJblus;

— pasnuyarh BHUABl XMMHYECKOM CBSI3M: MOHHYHK, KOBAQJIEHTHYIO IIOJSPHYIO, KOBAJEHTHYIO
HEIOJSIPHYIO U METAJUINYECKYIO;

— u300paxarb 3JEKTPOHHBbIE (OPMYJBI BEIIECTB, 00Pa30BaHHBIX XMMUYECKHMMHU CBS3SIMH Pa3HOTO
BHJIA;

—  BBIBJIATH 3aBUCHUMOCTH CBOWCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTAJUIMYECKON PemETK (MOHHOM,
aTOMHOM, MOJIEKYJISIPHON, METAJUIMYECKOI);

—  XapakTepU30BaTb XMMHUYECKUE DJIEMEHTHI U MX COCIMHEHMS Ha OCHOBE IIOJIOXKECHUS DIIEMEHTOB B
NEePUOANYECKOMN crcTeMe U OCOOEHHOCTEH CTPOEHUSI UX aTOMOB;

—  OIIKCBIBAaTb OCHOBHBIE IPEANOCBUIKK OTKpbITUA [[. 1. MeHneneeBpM NepuoOAMYECKOro 3aKOHa U
NePUOANYECKON CUCTEMBbl XMMHMYECKHUX DJIEMEHTOB M MHOTro0o0pa3Hyl Hay4yHYIO JeATeIbHOCTh
YYEHOTO;



—  XapakTepu30BaThb HAYYHOE M MHMPOBO33PEHYECKOE 3HAYEHHE MEPUOJUYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHUUECKUX AeMeHToB /. . Menneneesa;

— OCO3HaBaTh Hay4yHbIe OTKPBITUS Kak pPe3yJbTaT JIUTENbHBIX HAOIIOJEHHI, OIBITOB, HAYYHOMH
IIOJIEMHKH, IIPEOJOJICHHS TPYAHOCTEN U COMHEHUN.

BbInyCKHUK MOJTYYHT BO3MOKHOCTD HAYYUTHCSH:

—  0CO3HaBaTh 3HAYEHUE TCOPETUUYECKUX 3HAHUM JIJISi TPAKTUUYECKOMN JACSATEIHHOCTU YEIOBEKA;

—  ONHCHIBATh U3yUYEHHBIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAJIN3a;

— TMPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUYECKON CHUCTEMbl XUMUYECKUX 3JIEMEHTOB JIs
00BSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

— pa3BuBaTh MHPOPMAIMOHHYIO KOMIIETEHTHOCTH IMOCPEIACTBOM YIIIyOJICHUS 3HAHUW 00 HMCTOpUU
CTAHOBJICHUS! XUMUUYECKOW HAyKH, €€ OCHOBHBIX MOHSATUN, IEPUOJUIECKOIO 3aKOHA KaK OJHOTO U3
BKHEUIIUX 3aKOHOB MTPUPO/IBI, & TAKIKE O COBPEMEHHBIX JIOCTUKEHUAX HAYKU U TEXHHUKH.

MHoroo0pa3ue XMuMHYeCKUX PeaKkmuii

BbInyCKHUK HAY4YUTCSH:

—  OOBACHATH CYyTh XMMHUYECKUX MPOLIECCOB;

—  Ha3bpIBaTh IPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKLINN;

—  yCTaHaBJIMBATh MPUHAMICKHOCTh XUMHUYECKOW PEAKIMU K OMNPEACIEHHOMY THIy MO OJHOMY H3
KJIaCCU(UKALMOHHBIX TPU3HAKOB: 1) MO YMCIYy M COCTAaBY HCXOIHBIX BELIECTB U IMPOIYKTOB
peakuuu (peakuuy COCTUHCHWS, PA3JI0XKCHHS, 3aMEHICHUS W OOMEHa); 2) IO BBIICICHUIO WM
MOTJIOUICHUIO TEIJIOTHl (peakiuHu SK30TEPMHUYECKHE U SHIAOTEPMHUYECKHE); 3) MO H3MEHEHUIO
CTEIEHEW OKHUCIIEHUS XMMHUYECKUX 3JIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE PEaKLn); 4)
110 0OPaTUMOCTH TpoIiecca (peakiuu oOpaTUMbIC U HEOOPATHMBIC);

—  Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUYCCKUX PEAKIIHA;

—  Ha3bIBaTh (paKTOPHI, BIUSIOLINE HA CMEIICHUE XUMUYECKOTO PaBHOBECHS;

—  COCTaBJISITb YPAaBHEHUS JICKTPOJIUTUYCCKON TUCCOLMAIIMU KHUCIJIOT, IIEJI0YEH, COJIeH; MOJTHBIE U
COKpalIEHHbIE  WOHHBIE  YpaBHEHHS  peakuuii  0oOMEHa;  ypaBHEHUS  OKHUCIHUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIINIA;

—  TPOTHO3MPOBATh MPOAYKTH XUMUYECKHX peakiuil mo (GopMmynam/Ha3BaHUSIM UCXOAHBIX BEIIECTB;
OTIPE/ICIIATh UCXOAHBIC BelIecTBa 10 (hopMyrTamM/Ha3BaHUSIM MPOIYKTOB PEAKIUH;

— COCTaBNSTh ypaBHEHHUS peaKkIUil, COOTBETCTBYIOUIMX IOCIEIOBATEILHOCTH  («IIETIOYKE»)
MIpEBpAIICHU HEOPTaHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB;

—  BBIBJISITH B MPOIIECCE SKCIEPUMEHTA MPU3HAKU, CBUAETENIbCTBYIOIINE O MPOTEKAHUU XUMUYECKOMN
peakiuu;

—  TOTOBUTH PACTBOPBI C ONPEIEIEHHON MAaCCOBOM 0JIEN PACTBOPEHHOIO BELIECTBA;

—  ONpEeAeNATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCJIOT M IEJIOYel MO M3MEHEHUIO OKPaCKH
WHJUKATOPOB;

— TMPOBOAWTH KAYECTBEHHBIE PEAKIIUU, MOATBEPKIAIOIINE HAIMYUE B BOJHBIX PACTBOpAaX BEIIECTB
OT/IENIbHBIX KATUOHOB M AaHHOHOB.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

— COCTaBJSITb MOJIEKYJIIDHBIE W TIOJIHBIE MOHHBIE YPaBHEHHMS 110 COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

— T[PUBOJAUTH MPUMEPHl pEAKIUH, TMOATBEPKIAAIOLUIUX CYIIECTBOBAHUE B3aUMOCBSI3H MEXIY
OCHOBHBIMH KJIaCCaMH HEOPTAaHUYECKUX BEIICCTB;

— TPOTHO3MPOBATh PE3YNbTAThl BO3JCHCTBUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKimm;

— TPOTHO3MPOBATh PE3yJbTaThl BO3ACUCTBUS PA3NUYHBIX (PAKTOPOB HA CMEIICHHE XUMHYECKOTO
paBHOBECHSI.

MHoroo0pa3sue BemecTs

BrInycKHUK HAayduTCS:

—  OmpeAeNsaTh MPUHAATIE)KHOCTh HEOPTAHUYECKUX BEIIECTB K OJTHOMY M3 M3YYEHHBIX KJIaCCOB/TPYMI:
METaJUThl 1 HEMETAJUIBI, OKCHIBI, OCHOBAHUS, KUCIIOTHI, COJIH;

—  CcOCTaBIATH (OPMYIIBI BEIIECTB IO UX HA3BAHUSIM;

—  ONpEAeNATh BAJICHTHOCTh U CTEMEHb OKUCIICHUS YJIEMEHTOB B BEIIECTBAX;



—  COCTaBIATh (OPMYJIbl HEOPTaHUYECKUX COEAMHEHUH MO BAJEHTHOCTSAM U CTEMEHAM OKHUCIIECHUS
HJIEMEHTOB, a TaKXKE 3apsi/iaM MOHOB, YKa3aHHBIM B Ta0JIUIIE PACTBOPUMOCTH KUCIIOT, OCHOBAaHUN U
coJreit;

—  OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKHX U XUMHUYECKUX CBOWCTB MPOCTHIX BEIIECTB
(MeTaJlJIOB M HEMETAJUIOB) U UX BBICIIMX OKCHJOB, 00pPa30BaHHBIX IEMEHTaMU BTOPOI'O U TPETHEr0
HEpUO/IOB;

— Ha3blBaThb O0OILIME XMMHUYECKHE CBOWMCTBA, XapaKTEpHble JIsi TPYII OKCUAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

— Ha3blBaTh OOLIME XMMHUYECKUE CBOMCTBA, XapaKTEpHbIE AJI Ka)KIO0ro U3 KJIACCOB HEOPraHUYECKUX
BeIIeCTB (KUCJIOT, OCHOBAHUH, COJICH);

— IPUBOJIUTH IPHUMEPHl PEAKIMH, MOATBEPKIAOIUX XMMUYECKHE CBOWCTBA HEOPraHUYECKHUX
BEILIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUI M COJICH;

— OIpEeNeNsiTh  BEIIECTBO-OKUCIUTENIb U BEUIECTBO-BOCCTAHOBHUTEIb B OKUCIIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUIX;

—  COCTaBIIATh JEKTPOHHBIN OanaHc (U1 U3YUEHHBIX peaKIiii) IO MPeAIOKEHHBIM CXeMaM PeaKLuid;

—  TpOBOAMTH JAOOPATOPHBIE OIBITHI, MOATBEPKAAIONINE XUMUIECKAE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

— TPOBOAWTH JAOOPATOPHBIE OIBITHI IO TOJYYEHHI0 W COOMPAaHUIO Ta3000pa3HBIX BEIECTB:
BOJIOPOJIa, KUCIIOPO/a, YIJIEKHCIOro ra3a, aMMHMaKa; COCTABIATh YPAaBHEHMs COOTBETCTBYHOILUX
peaKuHuii.

Buinycknuk nonyuum 603M03#CHOCHIb HAYYUMbCA .

— IPOrHO3MPOBATh XMMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTAaBA U CTPOCHMUS;

— IPOrHO3MPOBAaTh CHOCOOHOCTH BELIECTBA IPOSBIATH OKHUCIUTENIbHBIE WM BOCCTAHOBHUTEJIbHBIE
CBOICTBA € y4ETOM CTENIEHEN OKHMCIIEHUS DJIEMEHTOB, BXOSLINX B €r0 COCTaB;

—  BBIABJIITH CYIIECTBOBAHME T€HETHUYECKOU CBSI3M MEXKy BELIECTBAMHU B PsAY: IPOCTOE BELIECTBO —
OKCHJI — KHCJI0Ta/ TUAPOKCU]] — COJIb;

—  XapaKTepHu30BaTh 0COOBIE CBOMCTBA KOHIICHTPHPOBAHHBIX CEPHOM M a30THOM KHCJIOT;

— TNPUBOJIUTH MPUMEpPbl YpPAaBHEHMH peakUuil, JeXaluX B OCHOBE IPOMBILIUIEHHBIX CHOCOOOB
MIOJIyYEHUSI aMMHAKa, CEPHOM KHUCIIOTBI, YyT'yHa U CTaJIH;

—  ONHUCHIBaTh (PU3MUECKHE U XUMHUYECKHE MPOLECCHI, SBISIOUINECS YaCThI0 KPYyrOBOPOTa BEIECTB B
IIPUPOJE;

—  OpraHM30BBbIBATH U OCYIIECTBIATH IPOCKTHI 110 MCCIEJOBAaHUIO CBOWCTB BELIECTB, UMEIOIIHUX
BAJKHOE IIPAKTUYECKOE 3HAYECHUE.

2. COAEP)KAHME YYEBHOI'O ITIPEJJIMETA

8 kiaacce

Paznen 1. OcHOBHbBIE NOHATHSI XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NpeIcTABJICHUI)

IIpeamer xumun. XuMus Kak 4aCTb €CTECTBO3HAHM. BemecTBa u ux cBoicTBa. MeTOIbI O3HAHUS B
XUMHH: HaOmoaeHne, 3kcnepuMenT. [Ipuémel Oe3omacHoi paboThl ¢ 000pyIOBaHUEM U BELIECTBAMH.
CrpoeHue niameHu.

Uuctoie BemectBa U cMmecH. CrocoObl OYHCTKM BELIECTB: OTCTauBaHHe, (GUIBTPOBAHHE,
BHIIAPUBAHUE, KpUCMAIAu3ayus, oucmuniayua’. dusudeckue U XUMHUYECKHE SBIEHHS. XUMHUECKHE
peakuuu. IIpu3HAKM XMMHYECKMX pPEaKUUd M YCIOBHS BO3HUKHOBEHHMS M TEYEHUS XHMHYECKHUX
peaKuuu.

ATOMBI, MOJIEKYJIBI M HOHBI. BemiectBa MOJIEKYJSPHOTO M HEMOJEKYISPHOTO CTPOCHMS.
Kpucrannuueckue u amopdHble BemecTBa. Kpucrammuueckue pemérky: HWOHHas, aTOMHas U
MOJIEKYJIIpHas. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIA KpUCTANIMYECKOM pem€Tku. lIpocteie n
CIIOXKHBIE BEIIECTBA. XMMHYECKMH IEMEHT. MeTramiel U HEMeTaulbl. ATOMHas €JUHHUIIA MaccChl.
OTtHocuTenbHAsE aTOMHasi Macca. SI3bIK XUMUHU. 3HaKM XMMUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTB. Xumuueckue ¢opmyisl. OTHOCHTENbHAs MOJEKYyJsipHas Macca. KadecTBeHHBIH U

1 MaTtepwan, BblAeNeHHbI KypCcUBOM, M3yyaeTcs 0630pHO U He NoAEXKMT 06A3aTeNbHOWN NpoBepKe.
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KOJINYECTBEHHBI COCTAaB BellecTBA. BprumcieHus mno xumuueckuMm Qopmynam. MaccoBas 1ois
XUMHUYECKOIO JIEMEHTA B CII0KHOM BELIECTBE.

BanentHOoCcTh XuMHMUECKHX »3JIeMEHTOB. OnpezeincHHe BaJEHTHOCTH JIIEMEHTOB 10 (opMmyiie
OuHapHbIX coeanHeHui. CocTaBieHne XUMUYECKUX (pOpMyI1 OMHAPHBIX COEANHEHHH MO BaJCHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yUY€HHE. 3aKOH COXpPaHEHUs Macchl BewecTs. JKu3Hp 1 aesrenbHocts M. B.
JlomoHnocoBa. XuMuueckue ypaBHEHUs. TUIIBI XUMUYECKUX PEaKIIUil.

Kucnopoa. Haxoxnenue B npupoge. Ilonyuenue kuciaopoaa B 1abOpaTopuu M MPOMBIIITIEHHOCTH.
dusnueckue M XUMHUYECKUEe CBoWcTBa kuciopoaa. l'openuwe. Oxcupabl. [lpumenenue kucnopona.
Kpyrosopor kucnopoga B npupoze. O30H, ajiorponust kucinopoja. Bo3gyx u ero cocras. 3ammura
aTMOC(EepHOTOo BO3AyXa OT 3arps3HEHUH.

Bopopon. Haxoxnenue B mpupoje. Ilomydyenue Bonopoja B 1a00OpaTOpUM M MPOMBIIIIEHHOCTH.
dusnuecKkue 1 XMMUYECKHUE CBOMCTBA BOIOpona. Bomopon — BoccTaHoBHUTENb. Mepbl 6€30MaCHOCTH
npu padore ¢ BogopooM. IIpumenenne Bogoposa.

Bogna. Merons! onpezeneHus cocraBa BOJbsl — aHalu3 U cuHTe3. Puznueckue cBoiicTBa Boabl. Bona
B TIPUPOJIEC M COCOOBI €€ OUUCTKHU. Adparys Boabl. XMMUYECKHE CBOWCTBA BOAbIL. [IprMeHeHne BOBI.
Boga — pactBoputens. PacTBopuMocTh BemecTs B BoJe. MaccoBasi 101 paCTBOPEHHOTO BELECTBA.

KonunuectBennsle oTHomeHuss B xumuu. KonnyectBo BemiectBa. Moabs. MonsipHast macca. 3akoH
ABoraapo. MossipHblii 00bEM ra3oB. OTHOCUTENbHAS IUIOTHOCTH ra3oB. OOBEMHBIE OTHOLICHHUS I'a30B
IIPU XUMHYECKUX PEAKIMIX.

Baxneiinue kinaccsl HEOPraHUYECKUX coenHeHn. OKeuapl: coctas, kiaccupukanus. OCHOBHbIE U
KHMCJIOTHbIE OKcuabpl. HomeHnknaTypa okcuaoB. @U3MUECKHME M XMMHMYECKHE CBOWCTBA, IOJIyYCHHUE U
IIPUMEHEHHUE OKCHUJIOB.

I'mapoxcuapl. Knaccudukamust rugpoxcunoB. OcHoBanus. Cocras. Il€noun um HepacTBOpUMBIE
ocHoBaHusa. Howmenxiarypa. ®@usnueckue M XMMHYECKHE CBOMCTBA OCHOBaHMM. Peakuus
HelTpanu3anuu. [lonydenue u npuMeHeHne oCHOBaHUM. AM(OTEpHbIE OKCHU/IBI U THJIPOKCH/IBI.

Kucnotsl. Cocras. Knaccudpukanus. Homenknarypa. @usnueckue U XUMHUYECKUE CBOMCTBA KUCIIOT.
BrITeCHUTENBHBIN PsIi METAIUIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. @usndeckue cBoiicTBa coseil. PacTBopuMOCThb
coJiell B BoJie. XUMHUECKUE cBoicTBa cosiell. CriocoObl nostyueHus cosneil. [Ipumenenue cone.

I'eneTnyeckas CBA3b MEXKIYy OCHOBHBIMU KJIACCAMU HEOPIaHUYECKUX COCAVUHEHUMN.

Tunbl pacueTHbIX 3aga4: 1. BeluncieHne MaccoBOW J0JIM XHMHYECKOTO 3JIEMEHTa Mo (opmyJe
COETUHEHMUS.

2. BbluncneHus No XMMHUYECKMM YpaBHEHHMSIM KOJIMYEeCTBa, OObEMa, MacChl BEIIeCTBa IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MTPOTYyKTOB PEaKIUu.

3. Pacder MaccoBO# JOJIM pacTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TEMBI IPAKTHYECKUX PadoT:

1. JlabGoparopHoe o0opy0BaHUE U ITpUEMBI oOpalieHus ¢ HUM. [IpaBuiia 6e3onacHoi paboThl B

XUMHUYECKOH 1abopaTopuu.

2. OunCTKa 3arps3HEHHON IOBAPEHHOMN COJIN.

3. IIpu3HaKu NpOoTEeKaHUS] XUMUYECKUX PEaKIUil.

4. TlomydeHnne KUCIOPO/Ia U U3yUEHUE €ro CBOUCTB.

5. Ilonmy4yeHue BOIOPOIa U U3YUYEHUE €TI0 CBOMCTB.

6. [IpuroroBieHne pacTBOPOB € ONPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA.

7. Pemenue oSKclepUMEHTAIbHBIX 3adad 1o TeMe «OCHOBHBIE KIIACChl HEOPTaHUYECKUX
COCTUHEHUIN.

Paznen 2. Ilepuoanyecknii 3aK0OH M NMEPHOAMYECKAs] cMCTeMa XMMUYecKux jiementos /[, U.
Menpneseea. CTpoeHue aTtoma

[TepBoHavaIbHBIC MOMBITKA KJIACCU(MUKAIIUN XUMUIECKUX eMeHTOB. [loHsATHE O TpymIax CXOIHBIX
aneMeHTOB. EcTecTBeHHbIE ceMEeNCTBa 1IETOUYHBIX METAIIOB U TAJIOreHOB. biiaropoHeie rasol.

[Tepuonnueckuii 3akon [I. . Mengeneesa. Ilepunonnyueckas cucTeMa KakK €CTECTBEHHO-HAY4YHAs
KIacCU(pUKAllMg XUMHUYECKHX OJJIeMEHTOB. TabOnuuHas Qopma TpeacTaBleHUs KiacCU(DUKAINH
XUMHYECKHX 3JeMeHTOB. CTpykTypa Tabmuubl «llepuonnyeckas cucteMa XUMUYECKHX 3JIEMEHTOB /.
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N. MenneneeBa» (kopotkast popma): A- u b-rpymnmsl, nepuoabl. @U3NYECKUA CMBICT MOPSIKOBOTO
AJIEMEHTa, HOMEpPA NEPHOJa, HOMEPA IPyNIbl (IS 3JEMEHTOB A-Tpymn).

Crtpoenue aroma: siapo M dJeKTpoHHAs 00osiouka. CocTaB aTOMHBIX s/Iep: MPOTOHBI U HEHTPOHHI.
M3oronbl. 3apsa aTOMHOTO s/ipa, MacCOBO€ YHMCIO, OTHOCHTENbHas aToMmHas macca. CoBpeMeHHas
(bopMyIIMPOBKA MOHATUS KXUMUUYECKHUI 3JIEMEHT.

DnekTpoHHas 000JI0YKAa aTroma: IMOHSATHE 00 JSHEPreTUYECKOM YpOBHE (DJIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3allOJIHEHUE JJIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB IMEPBOrO—TPETHETO IEPUOAOB.
CoBpemenHast pOpMyITHPOBKA MEPHOIUIESCKOTO 3aKOHA.

3HaueHue mnepuoanyeckoro 3akoHa. Hayunwie noctmxenus [l. WM. MengeneeBa: ucnpaBieHUE
OTHOCHUTEJIbHBIX ~ aTOMHBIX  MacC, TMPEJICKAa3aHWE CYIIECTBOBAaHUS  HEOTKPBITHIX  DJIEMEHTOB,
MIEPECTAaHOBKM XUMHUYECKHUX 3JIEMEHTOB B Iepuoaudeckoil cucreme. Kusnp u pesrensHocts . U.
Menpeneena.

Paznen 3. CTpoenue BemecTBa

DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JeMEHTOB. (OCHOBHBIC BHUABl XUMHUYECKOM CBS3U:
KOBAJICHTHAsl HEMOJSpHAas, KOBAJICHTHAs INOJIsApHAs, WOHHAs. BaleHTHOCTh 3JIEMEHTOB B CBETE
aeKTpoHHOU Teopuu. CteneHs okucienus. [IpaBuna onpenenenus CTeeHn OKUCICHUS 3JIEMEHTOB.

9 kJ1ace

Paznen 1. MHoroo0pa3ue XuMH4eCKUX peaKuii

Knaccudukanuss XUMHYECKUX PEaKIMi: peaKIuu COCIWHCHHUS, Pa3JIOKCHHS, 3aMelIeHus, oOMEeHa.
OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCINUTENh, BOCCTAHOBUTENb, IIPOLIECCH OKUCIICHUS U
BOCCTaHOBJIEHUS. COCTABIEHUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI C MOMOLIbIO
METO/Ia JIEKTPOHHOTO OaJaHca.

TennoBble Ah(DEKTHI XUMHUUYECKHX PEaKIHA. DK30TEPMUUYCCKHE W DHAOTCPMHUUYECKHUE PEaKIIHH.
Tepmoxumuueckue ypaBHeHUs. Pacu€Tsl M0 TEPMOXUMHUYECKUM YPABHEHUSAM.

CkopocTh XUMHYECKUX peakiuid. DakTopbl, BIUAIONIME HA CKOPOCTh XMMHUYECKUX pPEaKIIUi.
[IepBoHavaIbHOE MPEACTABICHHUE O KaTaIu3eE.

O6parumbie peakuuu. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMUYECKUE PEAKIIUM B BOJHBIX PACTBOpPAX. DJICKTPOJIUTHI U HEAIEKTPOIUThL. MoHbl. KaTHoHbl 1
aHUOHBI. [ uopamunas meopusi pacmeopod. IAEKTPOIUTUUECKAs] JUCCOIMAINS KUCIOT, OCHOBAHUU U
coneit. Cnabble U CHIIbHBIE 2NIeKTponuThl. CTeneHpb qucconuanuu. Peakiimu HOHHOTO oOMeHa. Y ClioBUs
TEUEHUsI pEeaKIui HOHHOTO OOMeHa 10 KOHIA. XHWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAMHEHUW B CBETE MPEACTABICHUNH OO0 OJIEKTPOTUTHYECKON AMCCOIUAIMU |
OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX peakiusixX. [louamue o euopoausze conel.

Tunsl pacyeTHbIX 3a1a4:
1.PacuéTsl 1O TEPMOXMMHUYECKUM YpaBHEHHIM
IIpumepHbIe TeMBbI IpakTHYecKUX padoT: 1. Peakunu nonHoro oOMeHa.

Paznen 2. Muoroo6pa3sue BeuiecT

Hewmerannsl. ['anorensl. [lonoxenne B nepuoInyeckoll CUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOECHUE
ux aromoB. Haxoxzaenue B npupoze. @Puznueckrue 1 XUMUUYECKUE CBOMCTBA ranoreHoB. CpaBHUTENbHAS
XapaKTEepUCTHKA rajioreHoB. [lonyyeHne u npuMeHeHne rajnoreHoB. Xiaop. @u3nyeckue U XUMHUECKUE
cBorcTBa xyopa. [Ipumenenne xnopa. Xmoposogopoa. Pusndeckue cpoiictBa. [lonyuenne. ConsHas
kucioTa u e€ conu. KauecTBeHHas peakiysi Ha XJIOpUI-HOHBI. Pacrno3HaBaHue XJIOpUIOB, OpOMHIOB,
MOJIUJIOB.

Kucnopon u cepa. IlonoxxeHne B NepuogudecKold CUCTEME XMMHUUYECKHUX DJIEMEHTOB, CTPOCHHUE MX
atomoB. Cepa. Amtorponus cepbl. @uU3NUEeCKUE U XUMUYECKHE cBoWcTBa. HaxoxzaeHue B mpupone.
ITpumenenue ceprl. CepoBogopon. CepoBonopoaHas KUciaoTa U €€ coiu. KauecTBeHHast peakuus Ha
cynbduna-uonsl. Oxcup cepbi(IV). ®@usznueckue u xumuueckue cpoiictBa. Ilpumenenue. CepHuctas
kuciota u e€ conu. KadectBeHHas peakuus Ha cynbpur-uonsl. Okcua cepbl(VI). CepHas kuciora.
XUMHYEeCKHEe CBOMCTBAa pa30aBICHHONM M KOHIIEHTPUPOBAHHOW cepHOM KuciaoTel. KadyecTBeHHas
peakuus Ha cyiab(ar-uoHbl. XUMUYECKHE PEaKIUH, JIeXKAaI[le B OCHOBE MOJTYUYEHUsI CEPHOIM KUCIOTHI B
IIPOMBINUIEHHOCTH. [IpuMeHeHne cepHOM KUCIOTHI.
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Azotr u dochop. [lonoxeHne B MEPUOIUIECCKON CHCTEME XMMHYECKUX AJIEMEHTOB, CTPOCHHE HUX
aToMOB. A30T, U3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJTy4YeHUE U puMeHeHue. KpyroBopot azora B
npupoae. AmMMuak. @uU3N4YecKue U XMMHYECKHE CBOMCTBA aMMHaka, rmojiydeHue, npuMmenenue. Comnu
aMMOHUsA. A30THas KUCJIOTa U €€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KucioThl. [lonyuenue
A30THOW KHUCIJIOTHI B JIaDOpaTOpUU. XUMHUYECKHE PEaKlUU, JIEKAI[Ue B OCHOBE MOJY4YEHUS a30THOMN
KHUCIIOTBI B HpPOMBINUIEHHOCTH. [IpumeHenune a30THOM KucioThl. CoOM a30THOM KHMCIOTBI U MX
npUMeHeHue. A30THbIE YJOOPEHHUS.

®ocdop. Amnorponust ¢ochopa. DPusmueckne U XUMHUECKHe cBocTBa (ocdopa. Okcup
docdopa(V). ®ochopnas kucinora u e€ conu. Dochopubie yrodpeHus.

VYraepon u kpemuuid. [1ooxeHne B NEPUOANUECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE HX
aToMOB. Yriepon. Aiorponus yriepoaa. Pusnyeckne W XUMUYECKHE CBOWCTBA YyIUIEpoOAA.
AncopOumsi. YrapHbIid Ta3, CBOHCTBA U (DU3HOIOTHYECKOE JICHCTBUE HA OPraHW3M. YTJICKUCIBIN ras.
VYronbHas kucinota u e€ conu. KauecTBeHHas peakiusi Ha kapOoHaT-uoHbl. KpyroBopoT yriepoaa B
npupose. OpraHndeckue COeIMHEHUs yriepoa.

Kpemnuwnii. Oxcupn kpemuusa(IV). Kpemauesas kucnora u e€ conu. Cmexno. Llemenm.

Mertainsl. [lonoxeHne MeTalIoB B IEPUOJANYECKON CUCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOCHHUE UX
aToMOB. Meramnueckas cBs3b. Pu3nuecKkue CBONCTBA METALUIOB. Psj aKTUBHOCTM METAJLIOB
(9TEKTPOXUMHUYCCKHIA Psi/T HAMMPSHKCHUI METAJUIOB). XUMUYECKUE CBOMCTBAa MeTaiuioB. OOMIHE CIIOCOOBI
nosryyeHus: MetauioB. CruiaBbl METaJLIOB.

[lenounsie Meramibl. [lonokeHne MIENOYHBIX METAJUIOB B MEPUOJUYECKON CHCTEME, CTPOEHUE UX
atomoB. Haxoxxnenue B mnpupoae. Puznueckue U XHUMHYECKHME CBOMCTBA IIEJIOYHBIX METAJUIOB.
[IprMeHeHre METOYHBIX METAIUIOB U MX COCIMHEHUN.

[lenoyno3emenpHble MeTawibl. [lojo)keHHE IIETOYHO3EMENbHBIX METaUIOB B IEPUOANYECKON
cucTteMe, CTpoeHHe uX aroMoB. Haxoxnenwe B mnpupone. MarHuii M KajabUui, UX BaKHEWIIUE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Amomunuii. [lonoxenue anoMUHUS B IEPUOIUYECKON CUCTEME, CTpOeHue ero aroma. Haxoxenue
B ipupoze. Ouznueckre u XMMUYECKHUEe CBOMCTBA afoMuHuUsA. [Ipumenenune amoMuans. AMQOTEpPHOCTh
OKCH/JIa ¥ TUJIPOKCUJIA AITFOMUHUS.

Kenezo. Ilonoxenue xene3a B NEPUOJUYECKOM CUCTEME, CTpOEHHE ero aroma. Haxoxknenue B
npupone. Ousnueckne U XMMHUYECKUE CBOMCTBA XKele3a. BakHeline coelnHeHus Kene3a: OKCHABI,
ruapokcuas 1 comn sxenesa(1l) u sxenesa(Ill). Kauectennsle peakiuu Ha nousl Fe?" u Fe?”,

Tunel pacueTHbIX 3a/1a4:

1. BpiuncieHuss Mo XMMHUYECKUM ypaBHEHUSM Macchl, 00bEéMa M KOJIUYECTBa BEIIECTBA OJHOTO M3
IPOJYKTOB PeaKuyu MO Macce UCXOAHOI0 BEUIecTBa, 00bEMY MIIM KOJIMUYECTBY BEILIECTBA, COJACPIKAILIETO
ONpeAENEHHYIO JIOII0 MPUMECE

2. BeruucneHnus nmo XMMHYECKUM YPaBHEHHSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA 1O KOJIHMYECTRY,
00BeMy, Macce peareHTOB WIH MPOIYKTOB PEaKIUH.
IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT:

KauecTBeHHBIE peaKIi Ha HOHBI B PacTBOPE.

ITomyyeHne ammMuaka 1 U3y4e€HHE €r0 CBOMCTB.

IlonyyeHue yriaekuciaoro ra3a u U3y4eHue ero CBOMCTB.

Pemenune sxcnepuMeHTalIbHBIX 3aAa4 o Teme «Hemeramnel [V — VII rpynn 1 ux coe AMHEHUI.
Pemienne skcniepuMeHTANIBHBIX 3a7a4 110 TeMe «MeTalliibl U UX COCIUHEHUS.

Paznen 3. KpaTkuii 0030p BakHelINX OPraHuvdecKnX BellecTB

IIpeamer oprannyeckoi xuMmuu. HeopraHmyeckne M OpraHMYECKHE COECIMHEHMs. YTIIEpOJ — OCHOBA
*u3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMa YIJIEPO/ia B OPTaHUUECKUX COCTUHEHHUSX.

Yrneronoponsl. [IpenensHbie (HACHIIIEHHBIE) YTIIEBOAOPOABI. MeTaH, 3TaH, MPOMaH — MPOCTEUIne
NPEJICTAaBUTENId  TPEJeNbHBIX  yriieBoAopoaoB.  CTpykTypHble  (QOpPMYIBl  YIJIEBOJOPOJIOB.
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["'omosnoruyeckuit psi NpeaeabHbIX yIIIEeBOAOPOAOB. ['oMonoru. @u3nveckue 1 XMMHUYECKHUE CBOMCTBA
HpelleJII:HBIX yFJIeBO,Z[OpOI[OB. PeaKI_II/II/I FOpeHI/IH 1 3aMCIICHUS. HaxomneHHe B npnpone HpeI[eJIBHI:IX
yrieBogopoaoB. [I[puMenenne Metana.

HenpenenbHbie (HEHACHIIIIEHHBIE) YTIIEBOIOPObl. DTUICHOBBIM Psii HEPEACIbHBIX YIIIEBOIOPOIOB.
OtwiieH. Ou3nueckue M XMMHYECKHE CBOICTBA »TWieHa. Peakuus npucoennHeHus. KauecTBeHHbIE

peakuuu Ha 3tuieH. Peakuus nonmumepusauuu. [lonustunen. [Ipumenenue stusieHa.
ALICTUIICHOBBIN s/l HEMPEACIbHBIX YTIIeBOA0POA0B. AuleTriieH. CBolcTBa anetuiieHa. [Ipumenenue
aleTUJICHA.
[IpousBoaHbIe yriieBo10po10B. KpaTkuii 0030p OpraHnYeCcKUX COCAMHEHHI: OTHOATOMHBIC CITUPTHI
(MeTaHOJI, 3TAaHOJ), MHOTOATOMHBIC CHHPTHI (ITHJICHIVIMKOJb, TJIMIEPUH), KapOOHOBBIC KHCIOTHI

(MypaBbHHAs, YyKCyCHas),

CIIOXHBIE A(QUPBI, KUPBI, YIIEBOAbl (IJIIOKO3a,

caxapo3sa,

[EJUTI0N03a), AMUHOKHCIIOTHI, Oeku. Poiib 6€TKOB B OpraHusme.
[ToHsTHE O BBICOKOMOJIEKYJIAPHBIX BemecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED, IIOJHMED,
CTPYKTypHOC 3BCHO, CTCIICHb HOHI/IMepI/I3aL[I/II/I. HOJII/IE)TI/IJIGH, HOHI/IHpOHI/IHeH, HOJII/IBI/IHI/IJIXJIOPI/III.

Kpaxmall,

3. TEMATHYECKOE IINTAHUPOBAHMUE C OITPEJAEJTEHUEM OCHOBHbIX
BHUJ0OB YUYUEBHOM JESATEJbHOCTH.

8 KUIIACC
pasnena Koa- Tembl Koa- OcHoBHbIE BUIbI J1€SITEIbHOCTH OcHOBH
BO BO oOyyarommuxcs (Ha ypoBHe bl€
qaco “aco YHUBEPCAJIbHBIX y4eOHbIX HaNpaBJI
B B JeiCTBHIA) eHus
BOCIIMTA
TeJbHOM
nesTeNb
HOCTH
Paszgen 1. 53 | [IpenmeT xumMuu. XUMHUS KaK 9acTh 1 Pasznuuare npeaMeTsl H3yUYeHHS 1,245,
OcHoBHEIE €CTeCTBO3HaHMs. BemecTsa u ux CCTCCTBCHHBIX HAYK. Habmonats 6,7.8
OHSTHS CBOMCTRA. CBOFCTBA BEIIECTB 1 MX H3MCHEHIA
: B XO0JI€ XUMHNYCCKUX pCaKInU.
XUMUHU MeToibl TO3HAHUSA B XUMUU: 1 VUHTECS TIPOBOTHTS XHMHUECKHA
(YpoBeHb HaOII0/IEHUE, SKCIIEPUMEHT. SKCIIEPHMEHT.
aTOMHO- IIpakTuyeckass padora 1. 1 Cobaroaath mpaBuiia TEXHUKH
MOJIEKYJISIP- [Tpuémsbr O6e3omacHol paboThI € Oe3omacHocTd. OKa3bIBaTh MEPBYIO
HEIX 0GOPYLOBAHHIEM U BELICCTBAM. MTOMOIIIb TIPH OTPABJIICHHUAX, 0)KOTAX
MpezcTaBIe- CTpoeHHE IIaMeHH. Y TpaBMax, CBS3aHHBIX C
o peakTUBaMH U J1a00paTOPHBIM
HUi) YucThle BENIECTBA U CMECH. 1 0GOpyZIOBAEHEM.
CrocoObl OYHMCTKH BEIIECTB: 3HaKOMUTHCS € 1aOOPaTOPHBIM
OoTCTanBaHue, (GUILTPOBAHUE, 000pyI0BaHUEM.
BBINAPUBAHKE, KPUCTAJUIN3AIINUS, WN3zyuars cTpoeHue IaMeHH,
JTUCTHIIISIINS. BBIJIBUTasl TUIIOTE3bI M IPOBEPSS UX
IIpakTuyeckasi pa6ora 2. Ouncrtka | 1 ;Kcnep VIMEHTAIBHO.
.. o o a3JIM4aTh IOHATUSA «YHUCTOC
3arps3HCHHON TOBAPCHHOW COIH. BEIIECTBO» U «CMECH BEILIECTBY.
dusnueckue 1 XUMUIECKUE 1 YMeTb pa3aensaTb CMECH METOAaMU
SABJEHUS. XUMAYECKUE PEAKIUU. oTcTanBaHusl, (PUITBTPOBAHUS H
ITpu3Haky XMMHYECKUX pEaKLUi U BRIIIAPHBAHAA
YCIIOBHSI BOSHMKHOBEHHUS U TEUEHUS Pasmriath Qusmrieckue u
o XUMHNYCCKUC SABJIICHU.
XAMWYECKUX PEAKIUH. On GTE ODMBHAKIL
penen pu3Ha
XMUMUYECKUX peaKLnit
®DukcupoBaTh B TETPAIH
Ha0JI0JTaeMble TIPU3HAKH
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XUMHUYECKUX PeaKIuit

ATOMI—;I, MO.]'[eKy.TIBI 1 UOHBI. 1 PaznuuaTes nousaTus «aTom»,
[IpocThie U cOXKHBIC BEIIECTBA. 1 «MOIICKYITa», «XUMUYECKUH
XI/IMI/I“ICCKI/IG 31EMEHTHL. MeTaHHBI u 3JICMCHT», «MOH», KIJICMCHTAPHLIC
HeMeTaLIBL qacTuub».
SI3bIK XMUH. 3HAKH XUMUYECKUX 1 PaSIIIATE HOHATIA (BCHICCTEA
MOJICKYJIAPHOT'O CTPOCHUS» U
SJICMCHTOB. «BCIIECTBAa HEMOJICKYJIIAPHOTO
OTtHocuTenbHAs aTOMHAs Macca. CTpOCHHS.
ATOMHasl eIMHHULA MACChL. DopMyIUpOBATh OIpeCIICHNE
3aKOH IIOCTOSAHCTBA COCTaBa 1 MOHATHUSA «KKPUCTAJIIINICCKUC
BEILECTB. PELLIETKI.
Xumudeckne (popMyIb. 1 OOBSICHATH 3aBUCUMOCTH CBOWCTB
OTtHocuTeIbHASI MOJIEKYJISIPHAS BCLIECTBA OT Tula ero.
o KpUCTATUIMYCCKOU PCHICTKH.
Mmacca. KauecTBeHHBIN U
o Or[pez[en;{TL OTHOCHUTCIIbHYIO
KOJIMYECTBEHHBIN COCTaB BEILIECTBA. ATOMHYIO MACCY STIEMEHTOB 1
Brruncnenus no XuMHU4eCKuM 1 BANCHTHOCT IEMEHTOB B
popmynam. Maccosas nos1s OMHAPHBIX COETNHEHUSIX.
XUMHYECKOT0 DJIEMEHTA B OrnpenensTb COCTaB MPOCTEHIINX
COCIUHEHMU. COEAMHEHMM 110 UX XUMUYECKUM
BaneHTHOCTh XUMUYECKUX 1 opmynam (Ha ypoBHE y4eOHBIX
aneMenToB. OnpeeneHue JieHicTBHiH)
BAJIECHTHOCTH DJIEMEHTOB 110 Coctapiats  popmyIbI
dbopmysaM OMHAPHBIX COCTMHEHUM. 6HHapHI’Df COCAMHCHUH IO
Cocrasnenue xummuueckux popmyn | 1 VISBCCTHOM BAJICHTHOCTH 5,7
_ 3JICMEHTOB.
OMHAPHBIX COCTUHEHH 110 Mso6paats mpocTeiimme
BaJICHTHOCTH. XUMHYECKHE PEAKIUH C TIOMOILBIO
ATOMHO-MOJIEKYJISIPHOE YUEHHE. 1 XMMHYECKHX yPaBHEHHH 5,7
3aKOH COXpaHEeHMs MacChl BemecTB. | 1 Paznnyats TIOHATHUS KUHAEKC», | 1,2
Kuzub u nesrenbHOCTh M. B. <<K03(b¢>HHHfBHT>>; «cxema
.HOMOHOCOBa. XUMUYCCKOU pCaKnun» U
X1MUYECKIE ypaBHEHHS. 1 «YpaBHEHHE XUMUYECKOU
THUIBI XUMUYECKUX PEAKIUN 1 DEAKLIHID. 5,6
: PaccunTtriBath OTHOCHUTCJIIbHYIO
O0o001eHHEe U cUCTeMaTU3aLHs 1 MOJIEKYJIIPHYIO MAcCy IO
3HaHui no teme «llepBoHavanbHbIE ¢dopmyam BemecTB. PaccunThiBaTh
XUMHNYCCKHUC ITIOHATHUA). MAacCCOBYIO JOJIFO XUMUYCCKOT'O
KourpoasHas padora 1 o teme: 1 OleMCHTa B COCAMHCHUH.
«IlepBoHauanbHBIE XUMHYECKUE Tom:30Batses mHpopmarmei
APYrux UCTOYHUKOB IJIA
TIOHSITUS. o
MMOATOTOBKH KPATKUX COO6H_[6HI/II/I.
I'otoBUTH MMPE3CHTANU 10 TEMC
YcranaBnuBaTh NpocTenime
(hOpMyIIBI BEMIECTB 110 MACCOBBIM
JOJISIM DJIEMEHTOB.
Kucnopon, ero oGrmas 1 HccnenoBats CBOMCTBA H3y4aeMbIX
xapakrtepuctuka. [TomydeHne BemiecTB. Habmronats pusnueckue
kucinopoaa. dusnueckue cBoiicTBa H XHMIHCECKHC TPCBPAIICHIA
HN3y4da€MbIX BCHICCTB.
KAcnopoaa. Pacnio3sHaBaTh ONBITHBIM IyTEM
XUMHUYECKUE CBOWCTBA U 1 Kkuc0pos. OMHcHBaTh
pUMeHeHue Kuciopoaa. OKCHuibl. XUMHYECKHE PEAKIIUH,
KpyroBopoT KUciopo/a B IPUPOJIE. HaOJII0/1aeMbIe B XO/IE
IMpakTnyeckas padora 3. 1 ACMOHCTPALMOHHOIO 1
IMonyyeHne U CBOWCTBA KMCIOPOA. J1abOPaTOPHOTO SKCTIEPHMEHTA.
O30H. AIOTpONHS KACIOPOAA. 1 JlenaTh BLIBOZBI 13 PE3yJIbTATOR
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Bo3nyx u ero cocrtas. 3amura
aTMOC(epHOTro BO3AyXa OT
3arpsA3HECHHUI.

Bonopon, ero o6mas
XapaKTEPUCTHKA ¥ HAXOXK/ICHHE B
npupoze. [Toxyuenue Bogopona u
ero gusnueckue cBoiicTBa. Mepsl
0e3omacHOCTH Ipu paboTe ¢
BOJIOPOJIOM.

XUMHYECKUE CBOWCTBA BOJIOPOAA U
€ro NpUMEHEHHE.

IIpakTnyeckas padora 4.
[Tonyuenue Bogopona u
HCCIIEIOBAHUE €TI0 CBOMCTB.

Bona. Metoibl onpeaeneHus
COCTaBa BOJLI —aHaJINU3 U CHHTE3.
Boga B mpuposie u criocoOs eé
OYMCTKH. Adpanus BOJIbl.

Ddu3znuecKkrue U XUMHUUECKIE
CBOMCTBaA BOJBI. HpI/IMCHeHI/Ie BOJBI.

Bonxa — pactBopureins. PactBopsl.
PacTtBOpuMOCTH BEIIECTB B BOJIE.

MaccoBast 107151 paCTBOPEHHOTO
BEILECTBA.

IIpakTnyeckas padora 5.
[IpuroroBieHue pacTBOPOB COJIEH C
OIpeNeNEHHON MaCCOBOU J10JIEH
pacTBOPEHHOTO BEWIECTBA.

[ToBTOpeHue u 06001IeHNE 110 TEMaM
«Kucnopon», «Bonopon», «Bopa.
PacTBOpBDY.

KonTpoJsbsHnas padora 2 no remMam
«Kucnopon», «Bonopon», «Bopa.
PacTBOpBDY.

IIPOBEIEHHBIX XUMHUECKUX
OIIBITOB.

VY4acTBOBaTh B COBMECTHOM
00CYXIEHIH PE3yJIbTATOB OMBITOB.
Oxa3pIBaTh IEPBYIO IOMOLIb IPU
OTpaBJICHUAX, 0’)KOTaxX U TPaBMax,
CBA3aHHBIX C PEaKTHBAMU U
mabopaTOpHBIM 000PYIOBAaHHEM.
CocTaBnatb HopMyITbl OKCHAOB IO
M3BECTHOM BaJIEHTHOCTH
3JIEMEHTOB.

3anuchIBaTh MPOCTEHIIIHE
YPaBHEHUS XUMUYECKUX PEAKIIMH.
[Tonp3oBaThCst HHPOPMALTUEH U3
JIPYTUX UCTOYHHUKOB ISt
MOJTrOTOBKU KPAaTKUX COOOIEHHH.
I'oToBUTH IpE3eHTALUH 110 TEME.
3anuchIBaTh MpocTeine
YPaBHEHUSI XUMHUUYECKUX PEAKIIUMN.
BbI4ucATh MacCOBYIO JOJIO
pacTBOPEHHOIO BELIECTBA B
pacTBope, Maccy pacTBOPEHHOTO
BEIIECTBA U BOJBI IS
MIPUTOTOBJIEHHUS pacTBOpa
ONpereNEéHHON KOHLICHTPaLUH.
['oToBUTE pacTBOpEI €
onpenenéHHON MacCoBOH noei
pacTBOPEHHOTO BELIECTBA.

KonmuecTBeHHBIE OTHOLIEHUS B
xumun. KonngecTBo BeecTsa.
Mouis. Momnsipaas macca.

Brruucnenus no XuMHYECKUM
YPaBHEHUSM.

3akoH ABoraapo. MomnspHblif 00bEM
ra3osB.

OTHOCHUTEIbHAS IINIOTHOCTH Ta30B.

OOBEMHBIE OTHOIICHUS Ta30B PU
XUMHUYECKHUX PEaKIHIX.

Hcnonb3oBaTh BHyTpU- U
MEKIIPEIMETHBIE CBS3H.
PaccuuThiBaTh MOISIpHYIO Maccy
BEILIECTBA, OTHOCUTEIBHYIO
IJIOTHOCTH T'a30B.

BblyucniaTs no XuMHU4eCKUM
dbopMysiaM ¥ XUMHUECKAM
YpaBHEHUSM MaCCy, KOTUYECTBO
BEIIECTBA, MOJISIPHBIN 00BEM 110
W3BECTHOU Macce, MOJIIPHOMY
00BEMY, KOIMYECTBY OJHOTO U3
BCTYMNAIOLIUX WU MOTYyYalOIIUXCS
B pEaKIMU BEIIECTB.

Brraucisite 00bEMHBIC OTHOIICHHS
ra3oB IIPU XUMUYECKUX PEaAKIIHIX.
Ucnonb3oBaTh mpUMephl pelIeHUs
TUIOBBIX 3a7a4, 3aJaYHUKH C
NPUBEAEHHBIMU B HUX
aJIrOpUTMaMH pelIeHUs 3a1a4.
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Oxkcuppl: cocTaB, Kilaccu(UKaIms.
OCHOBHBIE U KUCJIOTHEIE OKCH/BI.
Homenknartypa okcHioB.

duznueckre 1 XUMHUYECKUE
CBOICTBA, ITOJIyYCHUE U IPUMEHEHUE
OKCHJIOB.

I'uppoxcunpl. OcHOBaHMS:
KJIacCU(UKaIMsl, HOMEHKIIATypa,
MOJTy4eHue.

XUMHUYECKUE CBOMCTBA OCHOBAHUM.
Oxpacka UHAMKATOPOB B LIEIOYHOMN
Y HeUTpasibHOM cpenax. Peakuus
HedTpanmusauuu. lIpumenenue
OCHOBAaHUM.

AmMdoTepHbIe OKCUIBI U
TUAPOKCHIBI.

Kucnotel. Cocrap. Knaccudukarusi.
Homenknarypa. [losryuenue kucior.

XUMHYECKUE CBOUCTBA KUCIIOT.

Conu: coctaB, kiaccupuKkarus,
HOMEHKJIaTypa, CIIOCOObI
MIOJTYYCHHSI.

CBOJICTBA COJIEH.

I'eneTnyeckas CBS3b MCKOY
OCHOBHBIMH KJIaCCaMM
HCOPTaHNYCCKUX COCHHHCHHﬁ.

IIpakTnyeckas padora 6. Pemienue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«Baxnenmme Kiaccol
HEOPTraHUYECKUX COCTUHEHUID.

O00011eHNEe U CUCTEMATU3ALIS
3HaHuil 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COSAMHEHUNY.

KonTposbHas padora3 o reme
«OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCAUHEHUIN.

UccnenosaTs cBOMCTBA
BEIIIECTB.

Ha6mronate pusndeckue u
XUMHYECKHE TTPEBPAIICHUS
M3y4aeMbIX BEIIECTB.
OnuceiBaTh  XUMHUYECKHE
peakiuu, HaOI01aeMbIe B X0OJIe
JIEMOHCTPAILIMOHHOTO U
J1a00paTOPHOTO IKCTICPUMEHTA.
Jlenatn BBIBO/IbI u3
pEe3yIbTaTOB

MPOBEAEHHBIX XUMUYIECKUX
OIIBITOB. Y4acTBOBaTh B
COBMECTHOM OOCYXJICHUH
PE3YIBTATOB OIBITOB.
Knaccudunupoats n3ydaembie
BEIIIECTBA 10 COCTABY U
CBOMCTBaM.

CocTtaBnars HopMysbl OKCHIOB,
KHCJIOT, OCHOBAHHUM, COJICH.
XapakTepu3oBaTh COCTaB U
CBOMCTBA BEIIIECTB,
OTHOCSIIUXCS K OCHOBHBIM
KJIacCaM HEOPTraHUYeCKHUX
COEeJIMHEHU.

3anuchIBaTh NpOCTEHIINE
YpaBHEHUS XUMHYECKHUX
peaKkuui.

Paznen 2.
IHepuoanu-
yecKHH
3aKOH.
Ctpoenue
aToMa

HepBOHa‘-IaJ'[BHBIG IIOIIBITKH
KJaccu(pUKaUU XUMHUYECKUX
anemeHToB. [IoHATHE O TpynIax
CXOJHBIX JJIEMEHTOB. EctecTBenHEbIC
CEMENCTBA LIEJIOYHBIX METAIIJIOB U
rajJjoreHoB. biaaropoHsle rassl.

Ilepnonnueckmii 3akoH 1. 1.
Meneneesa.

[Tepuoanueckas cucrema Kak
€CTECTBEHHO-Hay4Hast
KJIaccu(puKammsi XMMUIECKIX
aneMeHToB. TabauuHas Gpopma
MIPEACTABICHUS KIacCU(DUKAITIN
XUMHUYECKUX AJIeMEeHTOB. CTpyKTypa
tabnuiel «Ileprnoanueckas cucrema

KnaccudumnupoBars n3ydeHHbie
XUMHYECKHE MIEMEHTHI U UX
COETMHEHUS.

CpaBHUBaTh CBOMCTBA BELIECTB,
MPUHAIEKAIINX K Pa3HbIM
KJlaccaM, XMMHYECKHE
AIIEMEHTHI Pa3HbIX TPYMIL.
VYcranaBnuBaTh BHyTpU- U
MEXMPEIMETHBIE CBS3H.
®opMynHpoBaTh
nepuoanyeckuii 3akou /1. 1.
MenpeneeBa 1 pacKpbIBaTh €ro
CMBICII.

XapakTepu3oBaTh CTPYKTypy
MePUOTNYECKON TAOHIIBI.

1,2,3,4,5
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XAUMHYECKHX dj1eMeHToB J[. 1.
MenneneeBay (kopotkast popma): A-
u b-rpynmel, nepuoasl. Pusnueckuit
CMBICJI IOPSIAKOBOIO AJIEMEHTA,
HOMeEpa Mepuo/ia, HoMepa rpyIIbl
(U151 31€MEHTOB A-Tpynin).

Crpoenue aToma: 11po U
aNIeKTpoHHast obosiouka. CocraB
aTOMHBIX sIJIep: IIPOTOHBI U
HeuTponsl. 3oTonsl. 3apsia
aTOMHOTO $iipa, MACCOBOE YHCIIO,
OTHOCHTEJbHAs aTOMHas Macca.
CoBpemenHas HopMyITUpOBKa
HOHATHUS «XUMUYECKUN TIEMEHT.

DJeKTpoHHas 000JI0YKa aToMa:
HOHATHE 00 YHEPTeTUIECKOM YPOBHE
(3JIEKTPOHHOM CJIOE), €r0 EMKOCTH.
3anoiaHeHNue EKTPOHHBIX CIOEB Y
aTOMOB AJIECMEHTOB TIEPBOT0O—
TpeThero nepuoaoB. CoBpeMeHHas
(GopMyITHPOBKA MEPHOAUICCKOTO
3aKOHa.

3HaueHHUE NEePUOJINYECKOro 3aKOHa.
Hayunsie noctrxenus /1. 1.
MenneneeBa: ucnpaBicHHUE
OTHOCHUTEJIBHBIX aTOMHBIX Macc,
IIPEICKA3aHUE CYLIECTBOBAHHUS
HEOTKPBITHIX 3JIEMEHTOB,
[IEPECTAHOBKUA XUMUYECKUX
AJIEMEHTOB B IEPUOINYECKON
cucteme. XKu3Hb U JeaTeaIbHOCTh /.
H. Menpneneesa.

[ToBTOpEeHue u 06001IeHNE TIO TEME
«Ilepuoguueckuit 3aK0H U
NepuoInYEeCcKas cucTemMa
XUMHUYECKHUX 351eMeHToB J[. 1.
Menneneesa. CTpoeHue aromay

KonTtpoubsnas paéora 4 no remam
«Ilepnognueckut 3akon 1. U.
MenneneeBa», «CTpoeHHE aToOMay.

Paznuuate nepuoasl, A- u b-
TPYIIIBL.

OOBACHATH (PU3NIECKUNA CMBICIT
MOPSITKOBOTO HOMEpa
XUMHUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIILI U IIEPUOJA, K
KOTOPBIM 3JIEMEHT
IIPUHAUICKUT B IEPUOANYECKON
CUCTEME

Paznean 3.
Crtpoenue
BelllecTBA.
XuMnuecka
a1

CBAI3b

DIIEKTPOOTPULIATETLHOCTD
XUMHWYCECKHUX DJICMCHTOB.

KoBaneHTHas CBA3b. HOHHpHaSI u
HETOJIsIpHAaA KOBAJICHTHAA CBA3b.

Nounuag cBa3s.

BaneHTHOCTB U CTETIEHb OKUCIIEHHUS.
IIpaBuna onpeneneHus cTeneHen
OKHCJIEHHUS YJIEMEHTOB.

OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
pEaKIum.

[ToBTOpenue u 00o0IIEHNE 11O TEME
«Ctpoenue BemecTBa. XUMHUYECKas

dopmyaupoBaTh ONPEACIICHUS
MOHATHUH «KOBAJIEHTHAS
HETOJISIPHAS CBS3bY, KKOBAJICHTHAS
MOJIIPHASI CBS3bY, KMOHHAS CBS3bY,
«CTEIEHb

OKHUCJICHUSD ,3IIEKTPOOTPHULIATEIIHHO
CThb

Onpeaenars TUM XUMHUYECKOU
CBSI3H B COEIMHEHUSAX HA
OCHOBaHUHM XUMHUYECKON POPMYIIbI.
Ornpenenars cTerneHb OKUCICHIS
3JIEMEHTOB B COE€IMHECHUSX.
CocTtaBisath (HOPMYJIIBI BEIIECTB 110
CTENEHN OKHUCIIEHHS DJIEMEHTOB.

56,7
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CBSI3bY. YcraHaBIMBaTh BHYTPH- U
Pemenue 3a1a4, n3yueHHBIX paHee 1 gemnpeHMeTHme CBA3H.
THIIOB. OCTaBJIATh CPABHUTECIIBHBIC U
00001IaroIIHe TAOIHIBI, CXEMEL.
9 KJIACC
pasaeJ Koa Tembl Koa OcCHOBHBIE BU/IbI OcHoBH
-BO -BO | /1eSITeJILHOCTH 00Y4aAIOUIUXCS ble
HanpasJ
4aco 1aco0 | (Ha ypoBHe YHHUBEPCAJIbHbIX erust
B (v} (v}
B Y4eOHBbIX IeHCTBHIA) BOCIIHTA
TeJbHOI
JeAaTe/Ib
HOCTH
Paznen 1. 15 | Kimaccudukanmst XaMHUIECKHX 1 Knaccudunuposats peakium. 56,7,8
Mmuorooopa3 pEaKLHii: peakliu COEAUHEHHUS, [IpuBOUTE TIPUMEPHI pEAKIIHIA
e paslioKeHus1, 3aMeIIeHUsI, 0OMEHa. Ka)XJ10TO THIIA.
XHMHYECKHX OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE | 1 PacriosHaBaTh OKHCITHTENBHO-
peakuuii peakuuu. OKUCITHTEb, BOCCTAHOBUTEIbHBIC PEAKITHH.
BOCCTAHOBHUTEJIb, IPOIIECCHI OnpefeaTh OKUCIUTEND,
BOCCTAHOBHUTEJIb, MPOIECC
OKHCJICHUS U BOCCTAHOBJICHUS.
. OKHUCJICHHS, BOCCTAHOBJICHHUS.
CocraBneHnue ypaBHEHUI
Ha6nronaTe ¥ omnuchIBaTh
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX
_ XUMHYECKHE PEaAKIHH C
peaktini € IOMOIIBIO METOAd MTOMOIIIBIO €CTECTBEHHOTO
DJIEKTPOHHOTO OajlaHca. A3BIKA U SA3bIKA XUMHUHU.
TemoBsie 3G (HEKThl XUMUYECKUX 1 VcenenoBath YCIOBHS,
peakiuii. DK30TEPMUUYECKHE U BITUSTIOLITUE
SHIOTEPMHUUYECKUE PEAKIIHH. Ha CKOPOCTh XUMHYECKON
TepMoxuMHUUYeCKre ypaBHEHUSI. peakiuu. ONHUCHIBAThH YCIOBHS,
Pac4érel mo TepMOXUMUYECKUM BIUSIONINE Ha CKOPOCTh
YPaBHEHUSM. XUMHUYECKOW PEaKIUH.
CKOpOCTh XMMUUYECKHUX PEAKIIHM. 1 IIpoBoxuTh TpymTIOBHIE
MakTopbl, BIUSAIONINE HA CKOPOCTh HabMIONEHHS BO BpeMs
XUMHYECKHUX PEAKIIUM. TIPOBCACHHA
JIEMOHCTPAIIOHHBIX OITBITOB.
[TepBoHavanbHOE MPEACTABICHUE O
Y4acTBOBaTh B COBMECTHOM
KaTaiause.
I 5 Nl 1 00CYXICHUU PE3yJIbTaTOB
KTHYecKasi Ta Nel.
pa cckast pabora 8 onbIToB. COCTaBIATh
W3ydeHue BAHMSHUS YCIOBUN TepPMOXHMUHECKHE
MIPOBEJICHUS] XUMUYECKOU PEaKITUU ypaBHEHUs! peaKLHii.
Ha €€ CKOpOCTh Boruncnsate TemnoBoit a¢ ekt
OO0paTtumbie U HEOOpATUMBIE 1 peakuuu 1o e
peakiuu. [ToHATHE O XUMHYECKOM TEPMOXUMHUIECCKOMY
PaBHOBECHH. YPaBHEHHUIO.
XUMUYECKUE PEAKIIUU B BOJIHBIX 1 0060061aTs 3HaHUS O pacTBOpax.
pacTBopax. DICKTPOIHUTHI H IIpoBoauTs HabrOCHNS 32
HeaNIeKTponuThl. Mlonbl. KaTHoHBI 1 TOBC/ICHACM BCILCCTB B PAaCTBOPAX,
34 XUMHWYCCKHUMU PCAKIUAMU,
AHUOHBL. [ uopamuas meopus
MMPOTCKAIIUMHU B PACTBOpPAX.
pacmeopos. DOpMyYJIUPOBATH ONIPEIEICHUS
DNEKTPOIUTHYECKAS JUCCOIIUAITIS 1 HOHATHI «3JIEKTPOIIHTY,
KHUCIIOT, OCHOBAaHUH U COJICH. «HEIIEKTPOIIUTY,
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Crna0ble ¥ CHITbHBIC DJICKTPOJIUTHI.
Crerneun
JIUCCOIAALHAMY.

Peakiinn nossoro ooMeHa u
YCIIOBUSL WX MPOTEKAHUS.

XHUMHUYECKHE CBOIICTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX
COCIMHEHUH B CBETE IIPEACTABICHUI
00 2JIEKTPOIUTUYECKON
JHUCCOIAIINHI 1 OKUCIUTEIbLHO-
BOCCTAHOBUTEJIbHBIX PEAKITUSX.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX
COCIMHEHUH B CBETE IIPEACTABICHUI
00 2JIEKTPOIUTUYECKON
JHUCCOIAAIINHM U OKUCIUTEIbLHO-
BOCCTAHOBUTEJbHBIX PEAKITUSX.

IIpakTnyeckas padora Ne2.
Pemenue skcriepuMeHTATbHBIX
3agad 1mo teme «CBOMCTBA KHCIOT,
OCHOBAHHI M COJICH KaK
3JICKTPOJIUTOBY.

I'unpomus  comeit. O600mEHHE 1O
temaMm «Kiaccudukarms
XMMHUYECKUX DPEaKIuii» Hu
«DNEKTPOIUTUYUCCKAS TUCCOLIUALIUS

KonTpoubnas padora 1 no remam
«Kiaccuduxanus XuMHIeCKUX
peakuuit» U «ANeKTPOIUTHYECKAS
JUCCOLIMALIUS).

«QEKTPOIIUTHYECKAS
JTUCCOTIAATTHST .
Konkpern3upoBarhb MmoHsTHE
«roH». O000IATE TOHIATUS
«KaTHOH», «AaHUOHY.

HccnenoBathk cBOMCTBA PacTBOPOB
AJIEKTPOJIUTOB.

OnuckiBaTh CBONCTBA BEIIECTB B
X0JIe JIEMOHCTPAIIMOHHOTO |
71a00PaTOPHOTO IKCIIEPUMEHTA.
Co0mroaTh mpaBmiIa TEXHUKH
0e30macHOCTH. XapaKTepru30BaTh
YCJIOBUSI TCUCHHS DPEaKIMi B
pacTBOpax JIEKTPOIUTOB JIO
KoHIa. OnpenensTh BO3MOXHOCTb
MPOTEKAHUS peaKIiii HOHHOTO
oOMeHa.

[IpoBOIUTE IpyIIIOBBIE
HaAOIIOICHNS BO BpeMs

MMPOBCACHUA ACMOHCTPAIMOHHBIX U

J1a00PATOPHBIX OIBITOB.
OO0cyxaaTh B IpyMNIax pe3ylbTaThl
OIIBITOB.

OOBSICHATD CYIIHOCTb PeaKIuii
MOHHOTO OOMEHa.

Pacrnio3HaBaTh peakiiui HOHHOT'O
oOMmeHa.

CocTaBJsITh HOHHBIC YPABHCHUS
peaKLmid.

CocTaBnaTh COKpaliéHHbIE
MOHHBIC YPABHCHUS PEaKIHid

Paznmea 2.
MHuoroobopa3s
e BellecTB

43

Hewmerannel. I'anorensl. ITonoxenue
B [IEPUOIMYECKON CHCTEME
XUMHYECKHUX JIEMEHTOB, CTPOCHHUE
ux aTroMoB. Haxoxnenue B mpupoze.
dusznyeckre U XUMHUYECKIE
CBOICTBA raJIOT€HOB.
CpaBHUTENIbHAS XapaKTePUCTUKA
rajgoreHoB. [Tonyuenne u
IIPUMEHEHNE TaJIOT€HOB.

Xiop. Pu3n4ecKue 1 XUMUYECKUE
cBolcTBa xyopa. [Ipumenenune
XJjopa.

XJIOPOBOAOPOA: MTOTYyUYECHUE U
CBOICTBA.

CoJisiHast KUCIIOTA U €€ COJIH.
KauectBennas pCaKkuug Ha XJIOPUI-
HoHBI. Pacmo3HaBaHue XJIOpHU/IOB,
OpOMUIOB, HOTUIOB.

IIpakTuyeckass padora Ne3.
[Tonydenue constHON KUCIOTHI U
M3y4EHHUE €€ CBOMCTB.

OOBACHATD 3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB HEMETAJUIOB B
nepuojax u

A-rpymnmax.

XapakTepu3oBaTh TaJOreHbl Ha
OCHOBE HX IIOJIOXKCHUS B
MIEPUOIUYECKOMN CUCTEME .
W. MenneneeBa u

0CcOOEHHOCTEN CTPOSHHS UX
aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB I'aJOr€HOB MO
Mepuoay M B A-Tpymmax.
OnuceIBaTh CBOMCTBA BEIIECTB B
XOZI€ JI€MOHCTPAIlMOHHOTO H
J1a00paTOPHOTO IKCIICPUMEHTA.
Co0bimo1aTh TEXHUKY
Oe3omacHoCTH.

PacriozHaBaTh ONBITHBIM IYTEM
COJISIHYIO KUCIIOTY U €€ COJIH,
Opomuzpl, noguasl. Mcrnons3oBats
nproOpeTEéHHbIe 3HAHUA U YMEHUS
B HpaKTH‘IeCKOfI JACATCIIBHOCTU U
IIOBCEJHEBHOM JKU3HU C LIEJBIO
Oe3omacHoro oOpamieHus ¢
BCIICCTBAMU M MaTCpualaMu U

1,257
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9KOJIOTHYECKH TPaMOTHOTO
TOBEICHUS B OKpYKalolllel cpeie.

BrIyucnsaTe MaccoByro JOJIO
pacTBOPEHHOTO BENIECTBA B
pacTtBope.

Kucnopon u cepa. Ilonoxenue B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB, CTPOECHUE
UX aTOMOB.

Cepa. AmioTpornust cepsl.
dusnyeckrue U XUMUYECKHE
cBoiicTBa. HaxoxaeHnue B mpupoie.
IIpumenenue cepbl

CepoBoaopoa. CepoBogopoHas
KucioTa 1 eé conu. Kauectsennast
peaxiyst Ha CyJb(pHI-HOHBI.

Oxkcup cepoi(IV). ®usnueckue u
XUMHYECKHE CBOMCTBA.
[Tpumenenne. CepHUCTAs KUCIOTA U
e€ conmu. KauecTBeHHas peakius Ha
CyNb(UT-UOHBI.

Oxkcup ceppi(VI). CepHas kuciora.
XuMHUYECKUe CBOICTBa
pa30aBiIeHHON U
KOHIIEHTPUPOBAHHOW CEPHOM
kucinoTsl. KauecTBenHas peakius Ha
CyJb(aT-uoHBHI.

XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IOJIy4YEHUSI CEPHOU KUCIIOTBI
B MpOMbINUIEHHOCTH. [IpuMenenune
CEpPHOM KHUCJIOTHI.

IIpakTnyeckas padora Ned.

Pemenne OKCIICPUMCHTAJIbHBIX
3am1ad o teMe «Kucnopon u
cepay.

Pemenue pacuérHeix 3a1a4 no
MaTepuaiamMm TEMBI.

XapakTepru3oBaTh JJIEMEHTH VIA-
rpynns (IOATPYIIIEI KAUCIOPOa)
Ha

OCHOBE UX TIOJIOKEHUS B
nepuoauyeckoi cucreme Jl. U.
MenaeneeBa nocoOEHHOCTEH
CTPOCHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOWCTB 3JIEMEHTOB
VI A-rpynnsl no nepuoay u B A-
rpynmnax. XapakTepu30BaTh
AJUTOTPOTIHIO KUCIOPOa U CEPHI
KaK OJTHY U3 MPUYUH MHOT000pasus
BEIIECTB.

OnuceIBaTh CBOMCTBA BELIECTB B
X0/ie IEMOHCTPAIIHOHHOTO U
1a00paToOpHOTrO IKCIIEPUMEHTA.
Co0imo1aTh TEXHUKY
0e30MacHOCTH.

Oxka3bIBaTh NEPBYIO MOMOIIH
OTpaBJICHHAX, OXKOTaX
CBS3aHHBIX C peaKTUBaMU U
nabopaTopHBIM 000PYIOBAHUEM.
OnpenensTs MPUHAIIEKHOCTD
BEIIECTB K ONPEIeIEHHOMY KJIacCy
COEVHEHUIA.

ConocTaBisaTh CBOHCTBA
pa3baBIeHHOM 1
KOHLICHTPUPOBAHHOU CEPHOU
KHCJIIOTHI.

3anuceBaTh  ypaBHEHUS
MOHHOM BHJIE C YKa3aHHUEM
nepexo/ia JIEKTPOHOB.
Pacnio3HaBaTh ONBITHBIM ITyTEM
PacTBOPBI KUCIIOT, CYIb(HIEI,
CYNb(HUTHL, CyTb(aTHI.
Hcnonb3oBaTh NproOpeTEHHBIC
3HAHUS U YMEHUS B IIPAKTHYECKOM
JIEATEIIbHOCTH U TIOBCEIHEBHOM
KH3HH C [IeNbI0 0€30MacHOr0
oOpalieHus cBelecTBaMU 1
MaTepraiaMy U 3KOJOTHIECKU
rpaMOTHOI'O ITOBEACHUA B
OKpykarolieut cpeyie. Beruucnsathb
M0 XUMHYECKUM ypaBHEHUSIM
Maccy, 00bEM M KOJIHYECTBO
BEIIECTBA OJTHOTO U3 MPOJAYKTOB
peaKknuu Mo Macce HCXOIHOIO
BEIIeCTBa, 00bEMY HIIN
KOJINYECTBY

BEIIECTBA, COJCPIKAIIErO
omnpeenEHHYIO T0JI0 IPUMeceii.
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I'oToBHTHL KOMIIBIOTCPHBIC
IMPE3CHTALINU T10 TEME.

Aot u pochop. [Tonoxenue B
MEPUOUYECKON CUCTEME
XUMUYECKHUX AJIEMEHTOB, CTPOCHUE
UX aTOMOB. A30T, (pu3uveckue u
XUMHUYECKHE CBOMCTBA, OJIYyYCHHUE U
npuMeHeHue. Kpyrosopor a3ora B
pUpPOJIE.

Ammuak. @uzndeckue u
XUMH4YecKHe cBoicTBa. [loyuenue un
IIPUMEHEHUE.

IIpakTnyeckass padora S.
[Tonyuenue amMmuaka u U3y4eHHUE
€ro CBOMCTB.

Conn aMMOHUS.

A30THAas KHUCIIOTa U €€ CBOMCTBA.
OxuciuTeIbHBIE CBOMCTBA a30THOM
KuCHoThL. [lonydeHnue a30THOU
KHCJIOTHI B JJAOOPATOPHH.

XHUMHUYECKUE PEAKIIUH, JICKALUE B
OCHOBE IMOJy4YEHUs a30THOMN
KHCJIOTBI B ITPOMBIIIJICHHOCTH.
[IpuMeHeHne a30THON KHUCIIOTHI.

Coy a30THOH KHUCIIOTHL. A30THEIE
ya00peHusl.

®docdop. Amtorporust pocdopa.
CsoticTBa docdopa.

Oxkcun docdopa(V). docdophuas
kucaota u e€ conu. PochopHbie
yaoOpeHwusl.

XapakTepHu30BaTh 3JIEMEHTHI VA-
rpynmnsl (MOArpYNIBl a30Ta) Ha
OCHOBE HX IIOJIOKCHHS B
TePUOUYECKON cucreme
¥ 0COOCHHOCTEH CTpOeHUs
X aToMOB. OOBSICHATH
3aKOHOMEPHOCTH N3MEHEHUS
CBOICTB 371eMEHTOB V A-TpYIIBI.
XapakTepu3oBaTh AIJIOTPOIHUIO
¢docdopa Kak OgHY U3 TPUIHH
MHOT000pasusl BEIIeCTB.
OnuckeiBaTh CBOMCTBAa BEIIECTB B
X0JIe JAEMOHCTPALMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTA
Co0mroaTh TEXHUKY
0e30macHOCTH.
Oxka3pIBaTh NEPBYIO IOMOLIb IPU
OTpaBIICHHSAX, O’KOTaX U TPaBMaXx,
CBSI3aHHBIX C PEAKTHBAMH U
1abopaTOPHBIM 000PYIOBAHUEM.
YcTaHaBnMBaTh NPUHAAJIEKHOCTD
BEIIECTB K ONpeIeIEHHOMY KIaccy
COETMHEHH.
ConocTaBiiTh CBOMCTBA
pa30aBJICHHON U
KOHILICHTPUPOBAHHOM a30THOU
KHCJIOTBI.
CocTaBnaTh ypaBHEHUS
CTYNIEHYATOH JUCCOLMAINY Ha
npuMepe PochOpHON KUCIOTHI.
3anuceIBaTh ypaBHEHUS pEaKkLii B
WOHHOM BHJIE C yKa3aHUEM
nepexo/ia AJIEKTPOHOB.
PacriozHaBaTh ONBITHBIM Iy TEM
aMMHaK, PacTBOPHI KHCJIOT,
HUTpat- u pocdaT-noHbL, HOH
AMMOHHSL.
Hcnonb3oBaTh NproOpeTEHHBIE
3HAHWS U YMEHHUS B PAKTHICCKOMN
JESITeIbHOCTH U IOBCEIHEBHON
JKU3HHU C 1IEJIbI0 0€3011acHOro
oOpallieHus ¢ BeUIECTBAMU U
MaTepHrajaMy M SKOJIOTHYECKH
IpPaMOTHOT'O NTOBEJICHUS B
OKpYKarollleu cpeie.
BrruncisTe MaccoByIO J10JI10
PacTBOPEHHOrO BEIIECTBA B
pactBope. [lons3oBaThcs
WHpOpMAaIUeH U3 IPyTrux
WCTOYHUKOB 151 IOATOTOBKH
KpPaTKUX COOOLICHUH.
I'0TOBUTH KOMIIBIOTEPHBIE
MIPE3EHTAIINH 110 TEME

Yraepon u kpeMuuii. [lonoxenue B
MEPUOIUYECKON CUCTEME
XMMHYECKHUX 3JIEMEHTOB, CTPOCHHUE
UX aTOMOB. YTiepoa. AJIOTponus

XapakTepnuzoBaTh 3JIEMEHTBI
IVA-rpynmns! (moarpymnmsl
YIJIEpOia) OCHOBE HX ITOJIOKEHUS
B IIEPUOJUYECKOMN CHUCTEME U
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yriaepoja.

duznueckre 1 XUMUIECKHE
CBOMCTBA yriiepona. AncopOrus.

VYrapHblii ra3, CBOMCTBA,
(bu3HOTIOTHYECKOE JEHCTBUE Ha
OpTraHU3M.

Yraekucnelii ra3. YroibpHas KUCIOTa
u e€ conu. KauecTBeHHas peakius
Ha kKapOoHaT-uoHbl. Kpyrosopor
yriiepojia B pUpo/ie.

IIpakTnyeckass padora 6.
[Tonyuenue oxcupaa yriaepoaa(lV) u
U3Y4YEHUE €ro CBOMCTB.
Pacno3znaBanue kapOOHaTOB.

Kpemnuii u ero coequHeHus.
Crekio. I{emeHT.

00600mmenue o teMe «Hemeramibny.

KonTpoasHnas padora2 no reme
«Hemerammb.

0COOCHHOCTEH CTPOCHHS MX
atoMoB. OOBSCHSTH
3aKOHOMEPHOCTH
HEHUS CBOWCTB 3JICMCHTOB
IVA-rpynmsl. XapakTepru3oBaTh
aJUTOTPOIIHIO yIIIEpoJia KaK OIHY
W3 TPUYUH MHOr000pa3us
BemiecTB. ONMMCHIBATH CBONHCTBA
BEIIECTB
X0JIe JIEMOHCTPAIlMOHHOTO W
m1abopaTOPHOTO HKCIIEPUMEHTA.
Co0bmo1aTh TEXHUKY
0e30MacHOCTH.
ConocTaBisaTh CBOWMCTB OKCHJIOB
yriiepoaa u KpeMHUsA, OOBSICHATD
MPUYUHY UX Pa3IHIus.
YcTaHaBIuBaTh MPUHAICKHOCTD
BEIIECTB K ONPEIeNEHHOMY KJIacCy
coenuHeHMH. JIoka3pIBaTh
KHUCJIOTHBIM XapaKTep BBICIINX
OKCHJIOB YIJIepOJia U KPEMHUSL.
3anuceiBaTh YPABHEHUS peakLUil
B HOHHOM BHJIE C YKa3aHUEM
nepexo/ia JIEKTPOHOB.
Ocy1iecTBIATh
B3aMMONPEBpAaIICHUs KapOOHATOB H
THIPOKapOOHATOB.
Pacrio3HaBaTh OMBITHBIM ITyTEM
YTIIEKUCITBIN Ta3, KapOOHAT-MOHBL.
Hcnonb3oBaTh NproOpeTEHHBIC
3HAHUS U YMEHUS B IPAKTHYECKON
JIESATEIIbHOCTH U TIOBCEIHEBHOM
KU3HU C LEJIbI0 0€30MacHOro
oOpallleHus ¢ BeUIECTBAMU U
MaTepraiaMy U 3KOJOTHIECKU
TPaMOTHOTO TIOBEJICHUS B
OKpykarolleu cpenie. Beruucnsathb
10 XUMHUYCCKUM YPaBHCHUAM
Maccy, 00bEM HITH KOJHMYECTBO
OJIHOTO M3 TPOAYKTOB PEaKIUU
M0 Macce UCXOJJHOTO BEIIeCTBa,
00BEMY WM KOJIMYECTBY
BEIIECTBA, COIEPKAIIETO
ONpeACIEHHYIO JOJII0 MpPUMECEH.

Mertanns! IlonoxxeHue METAIIOB B
MIEPUOIUYECKON CUCTEME
XUMHYECKHX 3eMeHToB J[. .
MenpaeneeBa. MeTammmyeckas CBA3b.
dusznyeckre CBOMCTBA METANJIOB.
CIuraBsI METAJIIOB.

HaxoxxaeHne MeTamuioB B IpUPOJIE U
o01u1ye crnoco0bl UX MOTYYEHUS

XHUMHYECKHE CBOMCTBA METAIIOB.
Psn aktuBHOCTH
(2TMEKTPOXUMHUYECKUN PSIT
HaNpPSDKEHUN METaJIoB)

IIenounsie MmeTauibl. HaxoxaeHue B

XapakTepru30BaTh METAJUIbI HA
OCHOBE HX I10JIO)KEHUS B
MEPUOJIUYECKON CUCTEME U
ocobeHHOCTel CTpOeHHUS

HX aTOMOB.

OOBSICHATD 3aKOHOMEPHOCTH
W3MCHEHHMS CBOMCTB METAJIJIOB I10
NepUoOy U B A-rpyImnax.
HccenenoBatk cBOKMCTBA M3y4aeMBbIX
BEIIECTB.

OOBACHATH 3aBUCHMOCTh CBOICTB
METAJJIOB OT BHJa XMMHYECKON
CBSI3U MEXJy HX aTOMaMH.
HabmromaTh 1 onuchIBaTh
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npupone. duzndeckue u
XUMHUYECKHE CBOMCTBA

OKcuabl ¥ THAPOKCHIBI IET0YHBIX
MeTaJIOB. [IpruMeHEHNE IETOYHBIX
METaJUIOB

[llenoyno3eMenbHBIC METAJLIbI.
IIonoxenue meI09YHO3EMETbLHBIX
METAJIJIOB B MEPUOIUYECKON
CHUCTEME, CTPOCHHE UX aTOMOB.
Haxoxnenue B mpupose. Maruuii u
KaJIbIIMi, NX BaKHEUIIINE
coequHeHMs. JKECTKOCTh BOABI U
crocoObl €€ yCTpaHEeHUsI.

Amomunuii. [lonoxxenue anmroMuHus
B [IEPUOTMYECKON CUCTEME,
cTpoenue ero aroma. Haxoxnenue B
npupoae. dusnyeckue n
XMMHYECKHE CBOMCTBA AJIFOMUHUS.
[IpuMeHeHne amoMUHUS.
AmpoTepHOCTh OKCHIA U
TUAPOKCUAA ATIOMUHUS.

XKeneszo. [Tonoxxenue xemnes3a B
IIEPUOTUYECKON CUCTEME, CTPOCHHE
ero aroma. Haxoxaenue B npupoe.
duznyeckre 1 XUMHYECKHUE
CBOWCTBA KeJle3a.

Bakueimue coequHEHNS Kee3a:
OKCH/IbI, TUIAPOKCHJIBI U COJTU
xenesa(Il) n xeneza(Ill).

KauecTBEeHHBIE PEAKIIUK HA HOHBI
Fe®* u Fe®*.

IIpakTyeckas padora Ne7.
Pemenne OKCIICPUMCHTAJIBHBIX
3a7a4 no teMe «MeTtael U HX
COECIUHEHU.

[ToaroroBka Kk KOHTPOJIBLHOM padoTe.

KonTtpoJubsnas padora 3 o reme
«Meranns.

XUMHYECKHAE PEeaKkiuu ¢
MMOMOIIIBIO €CTECTBEHHOTO SI3bIKA U
SI3BIKA XUMHH.

HabnaronaTs caMoCTOSATETBHO
OTIBITHI.

OnwuchBaTh BeleCTBA HA OCHOBE
HaOJIoIeHUH 32 NX
MIPEBPAIICHASMHU.

CpaBHHBATH OTHOIIICHHE
W3y4aeMbIX METAJIOB M OKCHIOB
METaIJIOB K BOJIE.

CpaBHHBaATh OTHOIICHHE
TUJIPOKCHUJIOB HATPHS, KaJIbIUs U
ANMIOMUHUSI K PaCTBOpPaM KUCIIOT U
henoyei.

Pacrio3HaBaTh OMBITHBIM ITyTEM
TUJIPOKCH/I-HOHBI, HOHBI Fe2+ u
Fe3+.

Co0imo1aTh TEXHUKY 0€301acHOTO
oOpallieHus: ¢ XUMHUYECKOM

MoCy 101 1 1abopaToOpHBIM
obopynoBaHuEM

OcymiecTBIATh pEaKkinu,
MOJTBEPKJAIOIINE TCHETHUECKYIO
CBS3b MEXKAY HEOPTaHUIECKUMU
COETMHEHHSIMH.

3anuceiBaTh ypaBHEHUS peaKkii B
MOHHOM BHJIE C YKa3aHUEM
Mepexo/1a IEKTPOHOB.

O0600marte 3HaHUS U JeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHUI CBOMCTB METAJIIOB B
nepuoAax M A-rpymnmax
MEPUOJIUUECKON CUCTEMBI.
[Iporuo3upoBath cBOMCTBA
HEU3yYEHHBIX 3JIEMEHTOB U UX
COCJIMHEHMI HAa OCHOBE 3HAHUI O
MIEPUOTUUECKOM 3aKOHE.
Hcnonp3oBaTh npruoOpeTEéHHBIE
3HAHHUS U YMEHUS B IIPAKTHUECKOM
JeSITeTbHOCTH M TIOBCETHEBHON
JKWU3HU C [IeJbI0 0€301acHOro
oOpalneHus ¢ BemecTBaMu 1
MaTepHraJaMy M SKOJIOTHYECKH
TPaMOTHOTO TTOBECHNUS B
OKpYXarolen cpee.

BBIYHCISATH 10 XUMHUYESCKUM
YpaBHEHUSM Maccy, 00bEM WITH
KOJINYECTBO OJJHOTO M3 MPOLYKTOB
pEaKIuy 10 Macce UCXOTHOTO
BEIIECTBA, 00BEMY HIIH KOTUIECTBY
BEIIECTBA, COJACPIKAIIET0
ompeeIEHHYIO I0JI0 TPUMECEii.
[Tonb3oBaThCs

JIPYTHX UCTOYHUKOB JJIst
MOJATrOTOBKU KPATKUX COOOIIEHHH.
['oTOBHUTH KOMIIBIOTEPHBIE
MIPE3CHTAIINY 10 TEME

Pa3zpea 3.

10

[Ipenmer opraHuYECKON XUMUH.

Hcnonb30BaTh BHYTpH- U

2,56,7,8
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Kparkuii
0030p
BaKHeHIIMX
OpPraHuveckK
HX BellecTB

Heopranuueckue u opranndyeckue
COCIMHEHUSA. YTIEpOJ — OCHOBA
*u3HU Ha 3emie. Oco0eHHOCTH
CTPOEHUS aToMa yriepoja B
OpTraHU4YCCKUX COCAUHCHHUAX.

VYrneBogoponsl. [Ipenenbabie
(HACBILIEHHBIE) YTIIEBOIOPO/IBI.
Meran, 3TaH, nponaH —
IIPOCTEUIINE TPEACTABUTENN
MpEIEIbHBIX YTIIEBOIOPOJIOB.
CrpykTypHBIE (HOPMYITBI
yIJIeBOAOPOA0B. ['OMosIornyeckuii
PSI IpeIeTbHBIX YTIIEBOJOPOIOB.
I'omonoru. ®uszndyeckue u
XUMUYECKHE CBOMCTBA MPEEIbHBIX
yIJIeBOAOPOJOB. Peakuinu ropeHus u
3amenieHus. Haxoxaenue B mpupoje
MpeAeIbHbIX YIJIEBOI0POIOB.
[IpumeHneHnne meraHa.

HenpenenbHble (HEHACHIILIEHHBIE)
YIJIEBOJOPOAbl. DTUIICHOBBIN Psiji
HEIPEAEIbHBIX YIJIEBOIOPOIOB.
OtuneH. PU3NYECKue U XUMUYECKHE
CBOMCTBa THIEHA. Peaknus
npucoeauHeHus. KauecTBeHHble
peakuuu Ha 3THiIeH. Peakuus
nosuMmepusanuu. [lonmstuiien.
[IpuMeHeHue sTueHa.
ALIETUIIEHOBBIN psifl HENIPEIEIbHBIX
YIJIEBOJOPOAOB. ALIETHIIEH.
CsoiicTBa aneruiieHa. [Ipumenenue
aleTUJICHA.

IIpousBoaHBIE YIIEBOAOPOIOB.
CnupTsL.

KapOonoBele kucnotsl. CioxHbIE
3¢upsl. XKupsl.

YrneBonnl.

AmuHOKHUCIIOTHL. benku.

[EEN

ITonsiTHE O BBICOKOMOJIEKYJIIPHBIX
BeniecTBax. CTpyKTypa MOJIMMEPOB:
MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, CTETIEHb MTOJINMEPHU3ALIH.
[TonuaTnnex, noaIUNpPONUIIEH,
MOJIMBUHUIIXJIOPU.

Ob6o0maromuit ypok 1o Teme
«Baxnenmue

OpPraHUYeCKUe COSTUHEHHSD)
(YyrneBomoposl).

O6oOmaromuii ypok Mo Teme
«Baxneime

OpTaHUYECKUE COCTMHEHUSD
(Ipou3BOIHBIE YTIIEBOAOPOIOB)

MEKIIPEIMETHBIE CBS3H.
CocTaBiATh MOJIEKYIISIPHBIE H
CTPYKTypHBIC ()OPMYJIBI
YIJIEBOJOPOAOB.

OnpenensaTe MPUHAIEKHOCTD
BEILIECTBA K ONPEACIEHHOMY
KJIACCy OPTraHUYECKUX COEAUHEHHU.

3anmceBaTh  ypaBHEHUS
peaKkuuii 3aMEILEHUsT U
MIPUCOETUHEHUS C yIaCTHEM
OpPTaHMYECKUX BEIIECTB.
HaGmonaTh teMOHCTpUpYEMbIe
OTIBITHI.

OnuceIBaTh CBOMCTBA N3yYaEMBIX
BEIIECTB HA OCHOBE HAOIIOICHUIA
3a UX IPEBPALLCHUSIMU.
Y4acTBOBaTh B COBMECTHOM
00CyXIEHNH PEe3yTHTATOB OIBITOB.
[IpoBOIUTH KaueCTBEHHBIC PEAKITUU
Ha HEKOTOPHIC OPTaHUYECKUE
BEIIeCTBA.

[Tonp3oBaThCst HHPOPMALTUEH U3
JIPYTUX UCTOYHUKOB JIJISI
MTOTOTOBKY KPATKUX COOOIIICHUN.
I'oToBUTE KOMIIBIOTEPHBIE
MIPE3CHTALIUU 10 TEME
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OcHOBHBIE HATIPABJIEHUS BOCIIUTATEIbHOI PadoOThI:

1. TI'paxnaHckoe BOoCIIMTaHUE.

2. TlaTpuoTnueckoe BocruTaHue U GOPMUPOBAHUE POCCUNCKON MIEHTUIHOCTH.
3. JlyXxoBHOE M HPaBCTBEHHOE BOCIIUTAHHUE JICTCH HA OCHOBE POCCUHUCKUX TPATUITMOHHBIX
LICHHOCTEHA.
4. TlpuoOuieHue AeTel K KyJIbTYPHOMY HAaCACanIO (3CTETUYECKOE BOCITUTAHME).
5. Tlomynspusanus HayYHbIX 3HAHUH Cpeln AeTel (IECHHOCTH HayYHOTO ITO3HAHMS).
6. dusuyeckoe BocUTaHUE W POPMHUPOBAHUE KYIHTYPhI 3I0POBbSL.
7. TpymoBoe BocuTaHue U MPOGECCHOHATHLHOE CaMOOTIPE/ICIICHHUE.
8. Dxonoruyeckoe BOCIHUTAHUE.
COIrACOBAHO COIrnACOBAHO
[IpoTokon 3acenanus 3amecTutensb gupekTtopa no YBP
MO ecTecTBEHHO-MaTEMaTUUECKHUX /H.A.Mankosa/
JUCUUILINH 31 asrycra 2022 roga

MBOY OOLI Ne34 MO Kanesckoii paiiloH
ot 30 aBrycra 2022 roma Ne 1
PykoBoautens MO /Kasakosa E.B. /
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