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1. TlosicHuTebHAs 3aIIUCKA
Pabouas mporpamma ydeOHOTO npeaMeTa «XuMus» pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHBIM TOCYIAPCTBEHHBIM 00pPa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro
oOpa3zoBanus (yTBep:KIEH mpukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu
ot 17.12. 2010 roma Ne 1897, 3apeructpupoBan B Munucrtepcrse roctuiiuu Poccuiickoit denepanuu
01.02.2011.2023 Ne19644, B neiicTBYIOIIECH pelaKIum);

- MenepanbHOI 00pa30BaTEIBHON MPOrPAMMOI OCHOBHOTO 001IIero 0opazoBanus (yTBepKIeHa
npukazoM MunucrepctBa npocBemeHus Poccuiickoit  ®enepaumu ot 18.05.2023  Ne370,
3apeructpupoBana B Munucrepcrse roctuiiuu Poccutickoit @enepanuu 12.07.2023 No74223).

B cucreme ecTeCTBEHHOHAay4HOTO OOpa30BaHMSI XUMHUS Kak y4eOHBIA MpeaMeT 3aHHMaeT
B2XHOEC MECTO B TO3HAHWH 3aKOHOB MPHPOJBI, (DOPMHUPOBAHUK HAYYHOW KAPTHUHBI MUPA, CO3TaHUHU
OCHOBBI XMMHYECKHX 3HAHHUM, HEOOXOIUMBIX JUIsl MOBCEJIHEBHOM >KWM3HM, HABBIKOB 3/I0POBOTO U
0e30MacHOTO IS 4YeJIOBeKa M OKpYKAWIIeld ero cpeipl oOpaza JKM3HHM, a TaKKe B BOCIHTAHUU
9KOJIOTHYECKOH KYJIbTYpHI.

YCHenHocTh U3y4eHusl XMMUU CBSI3aHA C OBJIAJICHUEM XUMUYECKUM SI3BIKOM, COOIIOJCHUEM
mpaBmwi1 Oe3omacHOW pabOThl MPU  BHINOJHEHHUH XUMHUYECKOTO JKCHEPUMEHTa, OCO3HAHUEM
MHOT'OUYHUCJICHHBIX CBSI3€H XUMUU C IPYTUMHU MPEIMETaMU IIKOJIBHOTO Kypca.

[IporpamMma BKJIIOYaeT B ce0si OCHOBBI HEOPraHUYECKOW M OpPraHMYECKON XUMHH. [ TaBHOM
uJeerd NporpaMMmbl SIBIIETCS CO3JaHHME 0a30BOTO KOMIUIEKCA OIMOPHBIX 3HAHUW 10 XUMHH,
BBIP2KEHHBIX B (JOpMeE, COOTBETCTBYIOIICH BO3paCTy 00y4arOIINUXCS.

B comepxanuum  JaHHOTO  Kypca TMPEACTAaBICHBI  OCHOBOIOJIATAIOIINE  XWMHUUYECKHE
TEOpEeTUYECKHe 3HAHUS, BKIIOYAIOIINE H3YYEHHE COCTaBa U CTPOSHUS BEIIECTB, 3aBUCUMOCTU HUX
CBOWCTB OT CTpPOCHUS, NIPOTHO3WPOBAHUE CBOMCTB BEIIECTB, HCCICAOBAHHE 3aKOHOMEPHOCTEH
XUMHUYECKUX MPEeBpaIICHUN U MyTeHl YIpaBIeHUs UMU B IIENIAX MOJTYYSHHsI BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyto OCHOBY U3Y4YEHHUSI HEOPraHUYECKOW XUMHUU  COCTaBIsIET aTOMHO-
MOJIeKyJisipHOe yueHue, llepumommueckuit 3axkon J[.MI. MenpneneeBa ¢ KparkuMu CBEICHUSIMU O
CTPOCHUHM aTOMa, BUJAX XUMUUYECKOU CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIUM.

B u3yuenun kypca 3HauMTEIbHAS POJIb OTBOAUTCA XUMUYECKOMY SKCIIEPHUMEHTY: MTPOBEICHUIO
MPAKTUYECKUX M JIa0OpaTOPHBIX pPabOT, OMHCAHHUIO PE3YIbTATOB YUYEHUUYECKOTO HSKCIEPUMEHTA,
COOJTIOICHUIO HOPM U TIPaBHII O€30MaCcHOM pabOThl B XUMUYECKOU 1ab0opaTopuu.

Peanuzamus naHHOM mporpamMMbl B mpoliecce OOy4eHHsS MO3BOJIUT OOYYaOIIUMCS YCBOUTH
KJIFOUEBbIE XMMUYECKUE KOMIIETEHIIMM U TOHATHh POJb M 3HAYEHUE XUMHHM CpPeAM JIPYTUX HAyK O
MIPUPO/IE.

Wzydyenue mnpenmera «XuMus» B 4acTH (QOPMHUPOBaHUS Yy OOYYAIOIIMUXCS HAYYHOTO
MHUPOBO33PEHHUsI, OCBOEHHUs OOIIECHAYYHBIX METOJIOB (HAONIOACHUE, W3MEpPEHUE, OSKCIIEPUMEHT,
MOJEIIMPOBAHNE), OCBOCHMS IIPAKTUYECKOTO MPUMEHEHUsS HayYHbIX 3HAaHUM OCHOBAHO Ha
MEXMPEIMETHBIX CB34X C mnpeameramu:«buonorus», «l'eorpadus», «Ucropus», «Jlureparypay,
«MatemaTtuka», «OCHOBBI 0€30MACHOCTH KHU3HEAEATETbHOCTUY», «Pycckuil s3bIk», «DuU3NKaY,
«DKOJIOTUSY.

[Iporpamma yuyeOHOTO TpeaMeTa «XUMHUS» pealn3yeTcs B paMKaxX MpeIMeTHOW o0macTu
«EcTecTBeHHO-HAYYHBIE TPEIMETHI.

KonnuecTBo yacoB Ha U3ydeHHEe NPOrpaMMBI 1O roiaM O0yUeHUS:

Kaace KoJj-Bo yacoB KoJ1-Bo yacoB B
B HeJeJII0 roj

8 Kmacc 2 68

9 xnacc 2 68

Hroro 4 136

[TpomexyTouHas aTTecTanus 1o yueOHoMy npeaMeTry «XuMus» NpoBOJUTCS B popMe:

Kaace DopMbI IPOMEKYTOYHOM ATTECTALUMN

8 kimacc | KommiekcHas KOHTpoJbHas paboTta

9 knacc KomriekcHast KoHTposibHas paboTta




*Dopmbl nPOMENCYMOYHOL ammecmayuy Mo2ym U3MeHAMbCs npu eHecenuu usmeHenuti 8 Ilonoscenue
0 ghopmax, nepuoouuHocmu, NOpsaoKe Mmekyuje2o KOHmpos yYCneeaemMoCcmu U npoMedHCymoyHou
ammecmayuy yuawuxcs uiu Yueonlil niau yupericoeHus.

2. [lnannpyembie pe3yJibTaThl 0CBOEHHSI Y4eOHOT0 npeamMera « XuMM sy
2.1. JIn4HOCTHBIE Pe3yJabTAThI:

JIM4HOCTHBIE pE3yJIbTaThl OTPAXKAKOT TOTOBHOCTh YYAaUIUMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI M PACIIMPEHHUE ONbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM
YUCJIE B YACTHU:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMAaHUS 3HAYEHUS XUMHUYECKOH HayKd B JKU3HH COBPEMEHHOro OOIIeCTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEpHOM HHOpMAIMEl O MNEepeloBBIX AOCTHXKEHUSX M OTKPBITHSIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSX 00 YCTpOMCTBE MUpa U
00111eCTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MPEICTABICHUS O COLMAJIBHBIX HOPMax M MpPaBUJIAX MEXKIMYHOCTHBIX OTHOUIEHUWA B
KOJIJIEKTHUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
y4e0HO-HUCCIIeIOBATEIbCKOM, TBOPYECKOM W APYTUX BHIAX JICATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTH NPU BBHIMOJHEHHHM Y4eOHBIX, MO3HABATENbHBIX 3aj1ad,
BBITIOTHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU Y4E€OHBIX TMPOEKTOB, CTPEMIICHUSA K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B TMpoliecce 3TOM Y4eOHOH AesITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE MOBEICHHE U MOCTYINKH CBOMX TOBApPHUILEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

°MI/Ip0B033p6H‘leCKI/IX HpeHCTaBHCHHﬁ O BCIICCTBE H XUMHAYECKOH peaknun, COOTBETCTBYIOLIUX
COBPECMCHHOMY YPOBHIO PA3BHUTHUA HAYKM W COCTABJIAOHNIUX OCHOBY JId NMOHUMAHUA CYHIHOCTH Hay‘lHOfI
KapTUHBI MHpa, HpeI[CTaBJIeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCPHOCTAX pa3sBUTHA NPUPOABI, B3AUMOCBA34X YCJIOBCKA C
HpPIpOILHOﬁ cpe/:[oﬁ, 0 POJIM XUMHHU B ITO3HAHUU ITHUX BaKOHOMepHOCTeﬁ;

® [I03HAaBaTEJIIbHBIX MOTHUBOB, HAIIpaBJICHHBIX Ha IMOJYYCHHUC HOBBIX 3HaHWH 10 XHUMHU, HeOGXO)IHMLIX
JJIA 00BsCHEHHS Ha6J’IIOILaCMI>IX mpoueccoB 1 HBHGHI/Ifl;

d HOSHaBaTeHLHOﬁ, HH(l)OpMaHI/IOHHOf/'I M YUTATEIbCKOM KyJIbTYpbl, B TOM HYHCJIC HAaBLIKOB
CaMOCTOSITETLHOM pa6OTBI C y‘leGHBIMI/I TCKCTaMU, cnpaBquoﬁ HHTepaTypoﬁ, JAOCTYIIHBIMU TCXHUYCCKUMU
cpeacTBaMH HH(OPMAITHOHHBIX TEXHOJIOTHIA;

®* yHTepeca K OOYYEHHI0O U T[O3HAHUIO, JFO003HATEILHOCTH, TOTOBHOCTHM M CIIOCOOHOCTH K
camMo00pa30BaHUIO, IPOSKTHON M HCCIIEAO0BATEIHLCKON IEATETHOCTH, K OCO3HAHHOMY BEIOOPY HAIPaBIEHHOCTH
U ypOBHS 00y4YEeHHS B ajbHEHIIeM;

4) ¢popMHUPOBAHMS KYJIHTYPHI 310POBbSI:

OCO3HAHUS [IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
30POBBIN 00pa3 JKU3HHU, OCO3HAHUS TOCICICTBUN M HENPHUATHS BPEIAHBIX MPHBBIUEK (YIOTpEOIeHUS
aJIKOTOJIs, HAapKOTHKOB, KYpPCHHs), HEOOXOMUMOCTH COONIOJCHUS MpaBU 0E30MacHOCTH MPU
oOpallleHHH ¢ XUMHUYECKHMHU BEIIECTBAMHU B OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpECa K MPAKTHYECKOMY HM3YYEHHIO MPOQGECCHil W TPyaa pasjIMYHOTO POJa, YBaKEHHE K
TPYLy M pe3ylibTaTaM TPYIOBOM JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE NMPHMEHEHUS MPEIMETHBIX



3HaHUH 110 XMMUHU, OCO3HAHHOTO BHIOOpA MHAMBUAYATLHON TPACKTOPHH MIPOIOJDKEHUST 00pa30BaHUsI C
y4€TOM JIMYHOCTHBIX HWHTEPECOB W CIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HMHTEPECOB U
moTpeOHOCTEH, ycremHol mpo(ecCHOHATLHON ACATEIHPHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJalITUPOBATHCS B MPO(eCcCHOHAIBHOM cpejie;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

® HKOJIOTUIECKH I[eJIECO00Pa3HOT0 OTHOIIEHHUS K MPHUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie, OCHOBE e
CymIeCTBOBaHUA, IOHUMAaHNA HEHHOCTH 3J0POBOI0 U 0e301macHoro 06[)8.33. JKHU3HH, OTBETCTBCHHOT'O OTHOIICHUA
K CO6CTB€HHOMy (pI/ISI/I‘leCKOMy U TCUXUUYCCKOMY 3O0POBBIO, OCO3HAHHA LCHHOCTH CO6J'IIO):[CHI/I$I ImpaBUI
0e301MmacHOro MOBEIEHUs NP paboTe ¢ BEIIeCTBAMH, a TAK)KE B CUTYaIlUAX, YTPOKAIOIINX 3I0POBBIO M KUIHU
JIIOJICH;

® crtocoOHOCTH NPpUMCHATL 3HAHUA, IOJIYYacMbIC IIpU HU3YYCHUM XUMUHM, JIsI PCHICHUA 3anad,
CBSI3aHHBIX C 0pr>1<a}01ueﬁ HpHpOI[HOﬁ cpezloﬁ, MOBBINICHUA YPOBHS 3KOJIOTUYECKOU KYJbTYpPbI, OCO3HAHUA
II00aTBFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIEM U MyTeH WX pEelIeHns TOCPEICTBOM METOIOB XUMHUH,

® 5KOJIOTMYECKOTO  MBIIUICHUSI, YMEHUA PYKOBOJCTBOBAaTbHCS MM B  IIO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

2.2. MeranpeaMeTHbIe pe3yJIbTAThI:
MetanpeaMeTHbIe pe3yinbTaThl OCBOCHHS 00pa30BaTEIbHON MPOrpaMMBbI [0 XUMUU OTPAKAIOT

OBJIAJICHUE YHUBEPCAILHBIMHU I03HABATEIILHBIMU JICHCTBHUSIMU, B TOM YHUCIIE:

1) bazosvie nocuueckue oelcmsusi:

® yMEHME UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBILNUIEHHS TIPH OCBOEHUH 3HAHMI: PACKPBIBATH CMBICIT
XUMHUYECKUX TOHATUN (BBIAEIATh WX XapaKTepHble NpPU3HAKM, YCTaHABIWBAaTh B3aUMOCBA3b C JPYTHMMHU
HOHATUSMH), HCIIOJIB30BATh MOHATHSA 1/ OOBACHEHHS OTAEIbHBIX (DAKTOB U ABJIEHHH, BHIOUPATH OCHOBAHUS H
KPUTEPMU I KIaCCU(DUKAIMM XMMHYECKHX BEHNIECTB W XUMHUYECKMX pEaKidil, yCTaHABIMBATH
HpI/I‘{I/IHHO-CHeﬂCTBeHHBIe CBS3H Me)K,Hy O6T)CKT3MI/I I/I3y‘~ICHI/Iﬂ, CTpOI/ITB JIOTHYCCKUC paCCY)K[[eHI/Iﬂ
(MHIyKTHBHBIE, JI€IYKTUBHBIE, 10 AHAJIOTHH), TIPOBOJUTH BBIBOIbI M 3aKIIOUYEHHS;

® yMEHME NPHUMEHATH B IIPOLECCE IO3HAHMSA TOHATUS (IPEAMETHBIE M METAIPEIAMETHBIE),
CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIM, MCIIOJIb3YEMBIE B XMMHH, IPEOOPA3OBbIBATh IIMPOKO MPUMEHSIEMBIE B
XUMHH MOJICJIbHBIC TIPEJCTABJICHUS — XUMHUYSCKHUH 3HAaK (CHMBOJ 3JIEMEHTAa), XUMHYeckas (opmysia u
ypaBHEHHE XUMUUYECKON PEAKIIMU — NP PELIEHHH YUeOHO-TI03HABATENBHBIX 3a/1a4, C Y4ETOM ITUX MOJICTbHBIX
MIPEJICTABICHUIA BBISBJIATh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH H3Y4aeMbIX OOBEKTOB —
XUMHYECKHX  BEMIECTB W  XWUMHYSCKHX  PEAKIMi, BBIABIATH OOINME  3aKOHOMEPHOCTH,
MPUYUHHO-CJICICTBEHHBIC CBSI3U M IPOTUBOPEUHS B U3Y9IaeMbIX MTPOIIECCaX U SBJICHHUSIX;

2) 6azosvie ucciedosamenvckue 0elucmeust:

.yMeHI/Ie HCIOJIb30BATh IOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HHCTPYMCHTA IIO3HAHHA, 4 TAKKC B
Ka4yeCTBE€ OCHOBBI AJIs1 (bOpMI/IpOBaHI/IH THUIIOTE3BI 110 MPOBEPKE MPAaBUIIBHOCTHU BBICKA3bIBACMBIX Cy)KI[eHPIfI;

o HpI/IO6peT6HI/IC OIIbITa 10 IJIaHUPOBAHUIO, OopraHusainuu n MMPOBCACHUIO YUCHUYCCKUX
9KCIIEPUMEHTOB: YMCHHE HAOJIFOJaTh 32 XOJOM IPOIECcCa, CaMOCTOSTEIBHO MPOrHO3HUPOBATh €ro Pe3yJbTar,
(dbopMynupoBaTh O0OOIIEHHS W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO OIbBITa, HCCIEIOBAHUSA,
COCTaBJISITh OTYET O MpoeTIaHHON padoTe;

3) paboma c unghopmayueri:

® yMEHHE BBHIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3IMYHBIX BHJIOB U (OpPM
MIPECTaBICHUS, TONY4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSApPHAs JHUTEpaTypa XHMHYECKOTO
COZIEpXKaHUs, CHpPaBOYHBIE IOCOOMWS, pecypchbl MHTepHETa), KPUTHYECKH OICHHBATh HPOTHBOPEYUBYIO M
HEJIOCTOBEPHYIO HH()OPMAIIUIO;



® yMEHHE TPUMCEHATh pa3iIWYHbIe METOABl M 3alpochkl NpH IMOHMCKE W oTOope wuHpOpMauuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX JUIS BBHIMONHEHHS YYEOHBIX M IO3HABATENbHBIX 3a/ad
OTIPEIETIEHHOTO THUIIA, TIPUOOPETEHNE OMBITa B 00JACTH HCIIONB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJOTHM, OBIAJACHHE KyJIbTYpol aKTUBHOIO HCIOJB30BAaHUS PA3IUYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BEIOMPATh ONTHMAaIBHYIO (pOopMy TpefcTaBieHUs] HHPOPMAIUY U WILTIOCTPUPOBATH PelIaeMble
3aJ]aud HECJIOKHBIMHU CXeMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduki 1 uX KOMOMHALIUSIMIE;

® yMEHHE WCIONB30BaTh U aHAIM3HPOBATH B Ipollecce y4eOHOH M MCCIIeI0BATEeIhCKOW JAEATETbHOCTH
MH(OPMAITUIO O BIUSHUH MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SMCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIICH
NIPUPOJAHON CpeIbI;

Y yuammxcs OynyT chOPMUPOBAHBI CIEAYIOIIME YHHBEPCATbHbIE KOMMYHHKATHBHBIC
JICUCTBUS:

® yMEHHUE 33/1aBaTh BOMPOCH (B XOfe Auaiora M (W) AUCKYCCHH) MO CYIIECTBY OOCYXAaeMOIl TEMBI,
(bopMyIHpOBaTH CBOM HPEIUIOKEHUSI OTHOCHTEIIFHO BBITOIHEHHS PEUIOKECHHOHN 3aa4H;

® MproOpEeTeHNe OIbITa TNPE3CHTAMH PE3YJIbTATOB BBHIOJHEHHS XHMHYECKOTO SKCIEPHMEHTa
(;tabopatopHOTO OMBITa, TA00PAaTOPHON PAOOTHI IO MCCIETOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

® 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMHU ITO3HABATEIBHOM U HCCIEI0BAaTEIbCKOM
JEeSTENHOCTH TIPH PEIIeHNH BO3HHUKAIOMIUX MpoOJeM Ha OCHOBE yduéTa OOIIWX HHTEPECOB W COTIIACOBAHHSA
no3uIii  (00Cy)JeHHUs, OOMEH MHEHHSIMHM, «MO3TOBBIE IITYPMbD», KOOPIWHAIMS COBMECTHBIX JICHCTBUIA,
oTIpe/ieTIeHre KPUTEPHUEB TI0 OIIEHKE KauecTBa BEITIOJTHEHHON paboThl U IpyTHE).

VY yuammxcs OyayT cOpMUPOBAHEI CIEAYIONINE YHUBEPCATBHBIC PETYIISSTUBHBIC JICHCTBHUS:

®* YMCHHE CaMOCTOSATENILHO ONpPEACTSATh e JACATCNLHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJIUPOBAaTh M TMpPH HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JICATCIILHOCTh, BBIOMpPATh HauOoJee
3¢ (EeKTUBHBIC CIOCOOBI pEIICHUS Y4YeOHBIX W II03HABATEIbHBIX 3aJlady, CaMOCTOSITEIbHO COCTaBJISATh WM
KOPPEKTHPOBATh MPEATIONKCHHBIA aTrOPUTM JICHCTBUMN MPH BBHITIOJHEHUH 33J]aHUH ¢ YUIETOM MONYYCHUST HOBBIX
3HaHUH 00 M3y4aeMbIX 00BEKTaX — BEUICCTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE MOJYYCHHOT'O Pe3y/IbTaTa
3asBJICHHOM T1ETIH;

® yME€HHME UCII0JIb30BaTh U AaHAJIU3UPOBATH KOHTCKCThI, IPEAJIaracMbIC B YCIIOBUA 3aI[aHI/H\/JI.

2.3. IIpeameTHBIC Pe3yIbTATHI:

B coorBerctBUM ¢ TpeOoBaHusAMU DenepalbHOIO TOCYAAPCTBEHHOrO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOI'O 00Ilero odpa3oBaHMs K pe3yibTaTaM InpeaMeTHol obnactu «EctecTBeHHO-
Hay4yHbIE IPEIMETHI», MPeAMeTHbIe Pe3yJabTAThl OCBOECHUS MpeaMeTa « XUMUS» OTpa)KaroT:

1) popmupoBaHue nepBOHAYANbHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O BEIECTBaX, UX
MpEBPALICHUSIX M  MPAKTUUYECKOM TPUMEHEHHH; OBJIAJ€HUE MOHSITHMHBIM  almaparoM U
CUMBOJIMYECKUM SI3IKOM XHMUH;

2) oco3HaHME€ OOBEKTMBHOW 3HAYUMOCTH OCHOB XUMHYECKOW HayKHM Kak o00yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XMMHYECKHX IPEBpAIlEHUN HEOPraHW4YEeCKMX M OPraHu4eCcKHX
BEIIIECTB KaK OCHOBBI MHOTHX SIBIEHUHN JKWBOW W HEKUBOW MPUPOJBI; YIIyOJIEHHUE MPEACTaBICHUN O
MaTepUaIbHOM E€IMHCTBE MUPA;

3) oBnageHME OCHOBAMHM XMMHUYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH H
OOBEKTUBHO OIICHMBATh >KM3HEHHbIE CHUTYyallUM, CBSI3aHHBIE C XHMHEW, HaBbIKAMH O€30MacHOTO
oOpallleHus1 ¢ BEIIECTBAMH, HMCIIOJIb3YEeMbIMH B MOBCEIHEBHOM >KM3HU; YMEHHUEM aHAJIU3UPOBATh U
IJIAaHUPOBATh IKOJIOTUYECKH O€30MacHOe MOBEIEHUE B LEISIX COXpPAaHEHHs 3[J0POBbS U OKpYXKarolen
Cpenpl;

4) ¢opMHupoBaHWE YMEHHH YyCTAaHABIMBATH CBSI3UW MEXKIYy peaJbHO HaOII0/1aeMbIMU
XUMUYECKHUMHU SIBICHHSIMU M TIPOLIECCAMHU, MPOUCXOMALUIMMU B MHKPOMHpPE, OOBSICHATH MPUUMHBI
MHOT0o0o0Opa3usi BEUIECTB, 3aBUCUMOCTb MX CBOICTB OT COCTaBa M CTPOEHHS, a TAKKE 3aBUCUMOCTH



MNPUMCHCHUS BCHICCTB OT UX CBOfICTB;

5) mnpuoOpereHHEe OMbITa HCIOJb30BAHUS PA3JIMYHBIX METOJOB HM3YyYEHHUS BELIECTB:
HaGJIIOI[eHI/ISI 3a UX NPECBpaAlICHUAMHA IPH IMPOBCACHHUHN HCCIOXHBIX XUMHWYCCKUX ISKCIICPUMCHTOB C
HCIOJIb30BaHHEM JIA0OPAaTOPHOTO 0O0PYIOBaHUS U TPUOOPOB;

6) dbopMupOBaHUE TIPEICTABICHUN O 3HAYCHUU XUMUYCCKOW HAYKU B PEHICHUH COBPEMEHHBIX
9KOJIOTMYECKUX MpoOJiieM, B TOM 4YHCJIE€ B MPEAOTBPAIICHUUM TEXHOTEHHBIX U SKOJOTHYECKHX
Karactpod;

7) IS cienblX W cIaboBUISMIIMX OOYYAroOIIMXCS: BJIaJCHUE MPaBHJIaMU 3aIUCH XUMHUYECKUX
(hopMyII C UCTIOIH30BAHUEM pPETbeHO-TOUCTHON CHCTeMbI 0003HaueHui JI. bpaiis;

8) mns ofyyarouxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbsSI: BJIQJICHHE OCHOBHBIMHU
AOCTYIIHBIMH MCTOAAMHU HAYYHOI'O TO3HAHU S, UCITIOJIb3YCMbIMU B XUMHWH.

Kaace IIpenmeTHBIe pe3yabTAaThI H3yYeHHUs] Y41eOHOI0 npeaMeTa « XuMHs»

8 kiacc Yuammiics Hay4YMTCs:

* PacKpbIBaTh CMbIC] OCHOBHBIX XUMHUYECKUX HOHATHH: aTOM, MOJIEKYJIa, XAMUYECKUHN 3JIEMEHT,
MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OMHOPOAHAS M HEOJHOPOIHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJISIpHasi Macca, KOJIWYEeCTBO BEIIeCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi OISl XMMHYECKOTO 3JE€MEHTa B COEAMHEHHMH, MOJIAPHBIM OOBEM, OKCHA, KUCIIOTA,
OCHOBAaHHUE, COJIb, JIIEKTPOOTPULATEILHOCTh, CTEHNECHb OKHUCICHHSA, XHMHYECKas pPeakKLusl,
KJaccu(UKaIMs Peakluil: peakud COCAMHEHHS, PEAKIUK PAa3OKEHHs, PEeaklUH 3aMelICHUs,
peaxiuu 0OMeHa, SK30- H YHIOTEPMHUYECKHE PEeaKInH, TEIUIOBOH A (eKT peakuuu, Iapo aroma,
3JIEKTPOHHBIA CJIOM aToma, aTOMHasi OpOUTalb, paguyC aToMa, XMMUYECKas CBSA3b, MOJSIPHAs U
HETIOJISIpHAsl KOBAJIGHTHAsI CBSI3b, NOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PACTBOP, MaccoBas OIS
BelecTBa (TIPOIeHTHAS! KOHIICHTPAIIUS) B paCTBOPE;

* WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMYECKHUX IOHITUH M NPUMEHATH 3TH HOHITHS
IIPY ONMCAHUM BEIIECTB U UX NPEBPAILICHHIA;

* MCIIONI30BAaTh XMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBJICHHUS (DOPMYJ BEIIECTB M YypaBHEHHI
XUMUYECKUX PEeaKLUii;

* ONPEICIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHHUSX, CTEIIEHb OKUCIICHHUS
JJIEMEHTOB B OWHApPHBIX COCAMHEHMSX, MPUHAUIC)KHOCTh BEUICCTB K OMPENCIIEHHOMY KIIACCy
COCJIMHEHHH 10 popMyIiaM, BHJ XUMHUYECKOW CBSA3M (KOBaJICHTHAS M MOHHAsI) B HEOPTaHHMYECKUX
COCIMHEHMSIX;

* packpbiBaTh cMbici llepumoaunueckoro 3akona J[.M. MenzaeneeBa: J1€MOHCTPUPOBATH
MOHUMaHHUE TIEPUOMUECKON 3aBUCIMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT MX ITOJIOKECHHUS B
Ilepuognueckoil cucTeMe, 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUEHUS], 3aKOHa ABOTraJpo, ONUCHIBATh U XapaKTepU30BaTh TAOIUUHYIO
¢dopmy Ileproanveckoil cHCTEMbl XUMHYECKHX 3JIEMEHTOB: pa3inyaTh IOHATUS «TJIaBHAs
noxarpynma (A-rpynma)» u «nobouHas noarpymmna (b-rpynma)», mMansie U OONbIINE TEPUOIHI,
COOTHOCHUTH 0003HAUYEHUsI, KOTOpble HMetoTCs B Tabnuue «llepronuueckas cucreMa XUMUIECKUX
anemenToB JI.J. MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsiyi sjapa, oO0Ilee YHCIO DIEKTPOHOB M paclpeselicHHe WX IO
3JIEKTPOHHBIM CJIOSIM);

* KIacCU(PHUIUPOBATh XMMHUYECKUE DJIEMEHTHI, HEOPraHWYeCKHE BElIeCTBA, XHUMHYCCKHE
peakiuu (1o YHCITy M COCTaBY YYACTBYIOIIUX B PEaKIIMH BEIIECTB, [0 TEIIIOBOMY d(hdeKTy);

* XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUYECKUE CBOIMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPKIasi ONMCaHUE PUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMHUYECKHX
peaxuuii;

* IPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MOXXHOCTHU NPOTEKAHU XUMHUECKUX NPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

* BBIYUCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHAYECKOT0 3JeMEHTa M0 (QOopMylie COCJAMHEHHS, MAacCOBYIO JIOJIO BEIECTBA B PacTBOPE,
MPOBOJMTH PACUETHI 10 YPAaBHEHHIO XUMHUYECKOW PEaKIUH;

* IPUMEHATH OCHOBHBIE OIEpAllMM MBICIUTEIBHON JEATEJIbHOCTH — aHalu3 W CHHTE3,
CpaBHEHHE, 00o0mieHve, CHUCTEMAaTH3aIINIO, KIIacCU(pUKAIIHIO, BBISIBIICHHE
NPUYUHHO-CIIEICTBEHHBIX CBS3€H — Ul M3y4YeHHs CBOWCTB BELIECTB M XMMHUYECKHUX PEaKIMH,
€CTECTBCHHO-HAYYHBIE METOABl IO3HaHMA — HAOJIOJCHUE, M3MEpPEHUE, MOJCIINPOBAHHUE,




9KCTICPUMEHT (peaabHbIN 1 MBICIICHHBIN);

* CJIEJIOBAThH MPABWIIAM TIOJIB30BAHHUA XUMUYECKOW TOCYI0M M J1a00paTOpHBIM 000PYIOBaHUEM,
a TaKKe MpaBwiiaM OOpaICHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMHU TIO BHIMIOJTHCHUIO
1ab0paTOPHBIX XMUMHYECKHUX OIBITOB IO TOJYYEHHIO W COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(Bomopoza W KHCIIOpOAa), IPHUTOTOBICHWIO PAacTBOPOB C OIpPEAeHEHHONM MaccoBOH mojeit
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M MPOBOAMTH XUMHUYCSCKHE JKCICPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEed M KHCIOT C TIOMOIIBIK HHIMKATOPOB (JIAKMYC,
(eHondTaNIENH, METUIOPAHXK H APYTHE).

9 kaace

Yyaumuiicss Hay4YuTCH:

* PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHUH 2JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHHWOH, I[POCTOE  BELIECTBO,  CJOXHOE  BEIIECTBO,  BAJCHTHOCTH,
3NIEKTPOOTPULIATEIbHOCTb, CTEIEHb OKHCICHHS, XUMHMYECKas peaknus, XUMHUYECKas CBsI3b,
TermmoBoi 3pdeKT peakunu, MOIb, MOJSPHBIH 00BEM, PACTBOP, IEKTPOIHUTHI, HEIICKTPOJIHTHL,
JNEKTPONUTHYECKAs] AMCCOLMANNS, PEaKIMH HMOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTHMble U HEOOpaTHMbIE PEAaKLUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuy, OKHCIWUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIECHHE, aJJIOTPOIHMS,
aM(pOTEpHOCTb, XMMUYECKasi CBs3b (KOBAJICHTHAS, MOHHAS, METAJUIMYECKas), KpUCTATMUECKast
pewméTka, KOppo3usi METAJUIOB, CIUIABBI, CKOPOCTh XMMUYECKOHM PeakLry, IPeaebHO J0IMyCTUMast
koHueHTpauus 11K Bemectna;

* WUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHATUH U IMPUMCHSATH 3TU MOHATHA
IIPY ONMCAHUM BEIIECTB U UX MPEBPAILICHHIA;

* MCIIOJIb30BAaTh XMMUYECKYI0 CHUMBOJIMKY IJIsI COCTaBJE€HUS (DOPMyJ BEIIECTB M YypaBHEHHH
XUMHUUYECKUX PEeaKIIHil;

® onpCacyATL BAJICHTHOCTL W CTCICHL OKUCICHUA XUMHUYCCKUX JJIEMCHTOB B COCAMHCHHAX
PasInYHOrO0 COCTaBa, NMPHUHAJICKHOCTh BEILECTB K ONPENEeNEHHOMY KJIacCy COCOUHEHHUH 1o
dbopmynam, BUI XMMUYECKOH CBSI3M (KOBAJICHTHAS,, HOHHAs, METAJNIMUECKas) B HEOPIraHUUECKUX
COCIIMHEHMSIX, 3aps] MOHA MO0 XMUMHUYECKOH (opMmylie, XapakTep cpeibl B BOIHBIX pacTBOpax
HEOPraHMYeCKUX COCIUHEHHUM, TUIT KPUCTAIUINYECKOH PEIIETKH KOHKPETHOIO BEILIECTBA;

* packpbiBaTh cMbIci Ilepuoguueckoro 3axoHa [I.M. MenneneeBa U JEMOHCTPUPOBATH €rO
MOHUMAaHHWE: OIUCHIBATh W XapaKTepu3oBaTh TabiamuHyro ¢opmy Illeproandeckoii cUCTeMBI
XMMHUYECKUX DJIEMEHTOB: Pa3inyarh MOHSATHSA «TJaBHas NoArpynma (A-rpynma)» u «mobouHas
nonrpynma (b-rpynma)», manble W OONBIINE TEPUOIBI, COOTHOCHTH O0O3HAUEHUS, KOTOPBIS
HUMCIOTCA B HGpHOI[PI‘IGCKOfI Ta6JII/IIIe, C YHMCJIOBBIMH XAapaKTCPUCTUKAMU CTPOCHHUA aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, oOlee YUCIIO 3JIEKTPOHOB U paclpesieleHne ux
10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUH B Mpelesiax MalbIX MEPUOJOB M INIABHBIX HOATPYMI ¢ YYETOM CTPOCHHUS UX
aTOMOB;

* KIacCUPUUUPOBATh XMMUYECKUE D3JIEMEHTBl, HEOPraHHYECKHE BEILeCTBA, XUMHUYECKHE
peakuuu (1o YMCIy M COCTaBy YYacTBYIOLIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3P QeKTy, 1Mo
W3MEHEHHIO CTENEHEN OKUCIEHUS XUMHYECKUX SHeMeHTOB);

* XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHENU(PUICCKHE XUMUYECKUE CBOHCTBA MPOCTHIX H
CJIOJKHBIX BEILIECTB, MOATBEPK/Aasi ONUCAHUE NMPUMEPAMU MOJIEKYISAPHBIX W MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINH;

* COCTaBJISITh YPaBHEHMS BJIEKTPOJIUTUYECKOM JUCCOIMALMM KHCIIOT, IIEJIOYe U COJIeH,
NOJIHBIE M COKpaLIEHHBIE YypaBHEHUS peakuuii HOHHOro oOMeHa, ypaBHEHHUS peakuui,
NOATBEPXKIAIOMINX CYIIECTBOBAHWE T'C€HETUYECKOW CBSI3M MEXIY BELIECTBAMH DPa3IHMYHBIX
KJIACCOB;

* PacKppIBaTb  CYIIHOCTb  OKHCIWTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUM  IOCPENCTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHca 3TUX PeaKIHii;

¢ IPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHUMOCTU OT HX CTPOCHHSA, BO3MOXHOCTU
IMPOTEKAHUA XUMHNYCCKUX HpeBpameHHﬁ B pas3JIMYHBIX YCIIOBHUAX;

* BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JeMEHTa Mo (opMylie COSAMHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH pPEaKIIUH;

* coOJII0/1aTh MpaBuJIa MOJb30BAHUS XUMHUYECKOH MOCYA0M 1 1ab0paTOPHBIM 000PYAOBaHHUEM, A
TaKXKe MpaBujia OOpallleHHs C BELUIECTBAMH B COOTBETCTBUU C MHCTPYKUMSIMU IO BBIIOIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB 1O MOJYYCHUIO W COOMPAHHI0 ra3000pa3HbIX BENIECTB




(aMMUuakKa # yTIIEKHCIIOTO Ta3a);

* IPOBOJIUTH PEAKIUH, TIOATBEPXKAAIONINE KAYECTBEHHBI COCTaB pa3iMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHIOPOMHI-, HOAMI-, KapOoHaT-, docdar-, CHIUKAT-,
cyabdar-, THIPOKCUA-MOHBI, KATHOHBI aMMOHHWSI W HOHBI HM3YYCHHBIX  METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIECTB;

* IPUMEHSTh OCHOBHBIC OICPAIMMA MBICIUTEIBHON JACSITCIBHOCTH — aHAIW3 M CUHTES,
CpaBHEHHUE, 0000IIEHHE, CHCTEMATH3AINIO0, BBISBICHUE MPUYUHHO-CIICICTBCHHBIX CBS3CH — IS
W3yUYCHHS] CBOWCTB BEIIECTB U XUMHUUECKUX PEAKIINH, €CTECTBEHHO-HAYYHbBIC METO bl TIO3HAHUS —
HAOJTI0JICHNE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIICPUMEHT (PealTbHBIN U MBICIICHHBIN).

3. Conep:kanue yued6HOro npeqmera « XuMHs»

Conep:xanue o0yuyeHnus B 8 kiacce

IlepBoHauya/bHbIe XMMHYECKHE TOHSTHS.

[Ipenmer xumuu. Posib XuMHUM B KM3HH 4YelIOBeKa. XUMHS B CUCTEME HayK. Telia u BelecTsa.
dusnueckrue CBOKWCTBA BELIECTB. ArperatHoe cocrosinue BemiecTB. [loHATHE 0 MeTonax MO3HAHUS B
xumuu. Yncteie BemecTBa U cMecu. CriocoObl pa3/ieieHus: CMeceid.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 371eMeHThl. CUMBOJIBI XUMHYECKUX 31eMeHTOB. [IpocThie
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckasi popmysna. BaJeHTHOCTP aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAsA MOJIEKYJIsApHas Macca. MaccoBas
JI0JIS1 XUMHUYECKOTO 3JIEMEHTA B COCIMHECHHH.

KonnyectBo Bemecrtsa. Monb. MomsipHass macca. B3auMOoCBsA3p KOJIMYECTBA, MAacChl U 4UCIIA
CTPYKTYPHBIX €IUHUII BellecTBa. Pacu€Trl o opmMynaM XUMUYECKUX COCTUHEHUM.

dusznueckue W XUMUYECKHUE SBJICHUSA. XHUMHUYECKash peakuuss W e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIECTB. XUMHUYECKHE ypaBHEHHs. Kiaccuukanus XUMHUYECKUX peaKIuil
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

XVUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TIOCYI0H, MpaBWiIaMu pabOThl B
naboparopuu U mpuéMamMu oOpalieHus ¢ J1adopaTOPHBIM 000PYAOBaHHEM, U3YYE€HHE M OIMUCAHHE
(¢u3nyecKux CBOWCTB 00pa3l0B HEOPraHMYECKUX BELIECTB, HaONoleHHE (U3NYECKUX (ILJIaBJICHUE
BOCKa, TasHUE JIbJa, PAaCTUpPAHHUE caxapa B CTYIKE, KUMIEHUE M KOHJCHCAIMS BOJbI) U XUMHYECKUX
(ropeHue cBe4H, MPOKATMBAHME MEIHOW IMPOBOJIOKU, B3aUMOJCHCTBHE Meja C KUCIOTOW) SIBICHUH,
HaOIIOJICHUE ¥ OINMCaHWE TPHU3HAKOB TMPOTEKAHUS XUMHUYECKUX PpeaKIui (pasiiokKeHHe caxapa,
B3aMMOJICHICTBIE CEPHON KHUCIOTBHI C XJOpUAOM Oapus, paznoxenue ruapokcuna menu (1) mpu
HarpeBaHuH, B3auMOJICUCTBUE kemne3a ¢ pacTBopoM conu menu (1), usydenue crnocoOoB pasaeneHus
cMeceil (C TOMOIIBID MarHuTa, (UIBTpPOBaHWE, BBIAPUBAHME, AUCTUIUISIMS, Xpomatorpadus),
MPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM, HAOMIOJEHUE W OMUCAaHUE PE3yNbTaTOB MPOBEIACHHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JJaHUE MOJIeNield MOJIEKY (IIIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB.

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kucimopoa — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue xuciopoga B mpupone, (pusmyeckre M XUMHUYECKHE CBOICTBa (peakiHH TOPEHHUS).
Oxcupnpl. Ilpumenenue kucimopona. CrocoObl TMoJydeHUs KHcIopoaa B jabopatopuu U
mpoMebIIieHHOCTH. KpyroBopotr kuciopona B mpupoae. O30H — amioTpomHas MOAUDUKAIIHS
KHCIIOpO/1a.

TermnoBoit 3(h(ekT XuUMUYECKOW peakId, TEePMOXUMHYECKHE ypaBHEHHUS, DJK30- U
SHIOTEPMUUYECKHE PeAKIUU. TOIIMBO: YroJib U METaH. 3arps3HEHUE BO3/AyXa, YCHICHHE MapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bopopon — anemeHT u mpocrtoe BeulecTBo. Haxoxnenue Boopoaa B mpupojie, Gu3nyeckue u



XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nmonydeHus. Kucmotsl u conu.

Mosnsipablii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa Boabl. Boma kak pactBoputens. PacTBophl. HacklieHnble u
HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTB BeliecTB B Boje. MaccoBas J0Jisl BEIIECTBA B pacTBOpE.
Xumnueckue cBoiictBa Boabl. OcHoBanusi. Ponb pacTBOpoB B MpUPOJE W B KU3HM UEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHne NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus ©Heopranmdeckux coequHeHnid. Oxcuapl.  Kiaccudukamuss OKCHAOB:
cosieoOpasymorire (OCHOBHBIC, KHUCIOTHBIE, aMdoTepHbie) M HecosieoOpasyrone. HomeHkmarypa
okcu0B. Du3nyeckue U XMUMUYECKHE CBOMCTBA OKCHIOB. [lomyyenne okcuaos.

OcHoBanusi. Knaccudukanuss ocHoBaHM: MmIETOYM UM HEPACTBOPUMBIE  OCHOBAHMS.
Homenknarypa ocHoBanuii. ®dusnueckne © XUMHYECKHE CBOMCTBa OcHOBaHUHU. [lomydeHue
OCHOBAaHHI.

Kucnotel. Knaccudukarmust kucnor. Homenknarypa kuciaor. DPU3MYECKUE U XUMHYECKHE
cBoricTtBa KucnoT. Psag akruBaoctu metauioB H.H. bekerosa. [lomyyenue Kucior.

Conu. Homenknarypa cosei.

®dusnueckue U XUMHUECKHUE CBOICTBA colieid. [lomyduenue comneit.

['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPIraHUYECKUX COECIMHEHUM.

XHUMHUYECKUN 3KCHEPUMEHT: KaueCTBEHHOE ONPEIEICHUE COAEpPKaHUs KHCIOpOoJa B BO3IyXE,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB KHUCJIOpOJa, HaOIIoJeHHE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHMSI M TPEKPAIICHHUS] TOPEHUS
(moxapa), 03HaKOMJICHHE ¢ 0Opas3llaMh OKCHIOB M OIHMCAHHE WX CBOWCTB, MOJydeHHUE, COOMpaHue,
pacro3HaBaHUE U U3Y4YEHHE CBOWMCTB BOJOpoja (rOpeHue), B3auMOACHCTBHE BOJOPOJA C OKCHUIIOM
mean (II) (BO3MOXHO WCHOJB30BAHHWE BHJICOMATCPUAIOB), HAOIOJEHUE O0Opa3lloB BEIICCTB
KOJMYECTBOM | MOIb, HCCIeIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IMIHOU
pPacTBOPUMOCTbIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON MacCOBOM J10J€il pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJACHCTBHE BOJBI C MeTajslaMd (HAaTpHEeM U KalbliieM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHHE OOpa3llOB HEOPTraHHMYECKUX BEIIECTB pPAa3jIMYHBIX KIACCOB,
HaONIo/IeHne W3MEHEHHS OKpacKM WHAMKATOPOB B pacTBOpax KHUCIOT U IIeJIoYel, H3ydeHue
B3auMozeiicTBusa okcuna menu (II) ¢ pacTBopoM cepHOIl KHUCIOTBI, KUCIOT C METa/NIaMH, PEaKIIuil
HEUTpanu3aluy, MOJTydYeHHE HEPaCTBOPUMBIX OCHOBAHHI, BHITECHEHHE OJHOTO METajula JIPYTUM U3
pacTBOpa CoOJIM, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «BaxHelnme kiacchl HEOpraHUYECKUX
COEIUHEHUIN».

Hepuoauveckuit 3axkoH u  Ilepuoauyeckas cucreMa XHMHYECKHX JJIEMEHTOB
JI.A. MeHnaejieeBa.

Crpoenue atoMoB. XuMHUecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.

[lepBble MOMBITKH KIACCU(PUKALMKU XUMUYECKUX dJeMeHTOB. [loHATHE O rpymnmax CXOAHBIX
9JIEMEHTOB (IIETOYHBIE W MICJIOYHO3EMEIbHBIE METAJIbI, TajJOreHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuil 3akoH. [lepnoanueckas cucrema xuMuueckux smeMeHToB [[.1. Menneneesa.
Kopotkonepronnas u mmuaHOTIEpUoaHas Gopmbl [leproandeckoil CUCTEMbI XUMUUECKUX DJIEMEHTOB
JI.. Menneneesa. [leproasl u rpynmbsl. PU3NUECKUN CMBICIT IOPAIKOBOIO HOMEPA, HOMEPOB IIEpUoaa
Y TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX sifep. M3oTtombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek atoMoB TiepBbIx 20 xumudeckux sneMmeHToB [lepuoamueckoit cuctemsl .M. Menneneena.
XapakTepucTuka XUMHUYECKOrO »JJIEMEHTa MO0 ero nmnojioxkeHuto B Ilepuogumyeckoit cucreme
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.. Menneneena.

3aKOHOMEPHOCTU HM3MEHEHHUs pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB [0 TIpymnmaM M IepuoaaM. 3HaueHue Ilepmoanueckoro 3akoHa U
[lepyoguueckoif  CHCTEMbl XUMHYECKMX DJIEMEHTOB JUIsl pPa3BUTUS HAayKM M I[PAKTHUKH.
J.. MenneneeB — yu4€HbIN U TpaXk1aHNH.

Xumnueckas cBsizb. KoBaneHnTHas (MosasipHas U HEMOJISIPHAsi) CBsI3b. DJIEKTPOOTPUIIATEIHLHOCTD
XUMHUYECKUX 3JIeMEHTOB. FIOHHas CBA3b.

Crenenp okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpouecchl okucnenus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN OKCIIEPUMEHT: H3ydyeHue oOpa3loB BELIECTB METAIOB U HEMETAJJIOB,
B3aUMOJICICTBUE THUJPOKCUIA LMHKA C pacTBOpaMU KHUCIOT M ULIEJNOYEH, MPOBEAEHUE OIIBITOB,
WUIIOCTPUPYIOIIMX TPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (IFOpeHHe, peaKkuuu
pa3oKeHus, COEAMHEHNS).

Conep:xxanue o0yueHnus B 9 kiacce

BemecTBo M XUMHYeCKasi peaKlus.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB [[.1. Menneneesa.
Crpoenue aTroMoB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJlUsl, KaJbLMS M HMX COCAUHEHUHM B COOTBETCTBUU C IIOJIO)KEHHUEM DHIIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBl KPUCTAIIMYECKHX PELIETOK,
3aBHCHMOCThH CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3U.

Knaccugukaius 1 HOMEHKIIaTypa HEOPTaHUYECKHUX BEIIECTB. XUMHUYECKNE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3IMYHbIM  KJlaccaM HEOPraHMYEeCKUX COEJUHEHHM, TeHEeTHYecKass CBsI3b
HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMUYECKHX pPEaKIHi MO pa3IUyHbIM MpU3HAKaM (IO YHCITYy U COCTaBy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, MO0 TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO CTETEHEH OKUCIIEHUs
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTMMOCTH, [0 YYacCTHUIO KaTalu3aropa). DK30- U dHJOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonssiTe o ckopocTH XuMu4ecko peakuuu. IloHsTHe 00 OOpaTHUMBIX M HEOOPATHUMBIX
XUMHUECKUX peakuusx. [IoHATHE O rOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsTHe o kartanuze.
[TonsTe 0 xuMHuYecKoM paBHOBecUHU. DaKTOPHI, BIMSIOMIME HA CKOPOCTh XMMHUYECKOM PEaKIUH U
MI0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocrasiieHue YpaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C HCIOIB30BAHNEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2IIEKTPOIUTUYECKONW OUCCOLMALUU. OJIEKTPOIUTHI W HENIEKTpoauThl. KaThoHBI,
aHMOHBI. MeXaHu3M AMCCOIMAIMN BELIECTB C Pa3IMYHBIMU BUAAMU XHMHUYECKOH cBs3H. CreneHb
nuccoruanuu. CUIIbHBIE B CITa0bIe SJICKTPOJIUTHI.

Peaknun moHHOro oOMeHa. YCIOBHS TPOTEKaHUS PEaKIMi HOHHOTO OOMEHa, IMOJHBIE H
COKpaIlléHHbIE WOHHBIE YypaBHEHHs peakuuii. CBOICTBA KHCIOT, OCHOBAaHMW W COJIEH B CBETE
MPEJCTaBICHUNA 00 ANMEKTPOIUTUYECKON nuccornuanuu. KauecTBeHHbIE peakiuy Ha MOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

XVWMUYECKUN DKCHEPUMEHT: O3HAaKOMJIEHHE C MOJENISAMHU KPUCTAIMYECKHX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTalioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7mopuzaa HaTpusl), UCCIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW pEaKUUU OT BO3JEHCTBHUS
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pasnuyHbIX  (PAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH PAaCcTBOPOB  BEILIECTB, IIpolecca
JUCCOLMALUKU KUCIIOT, LeJIouel U coliell (BO3MOXKHO MCII0JIb30BaHHE BUJICOMATEpUAIIOB), IPOBEIECHUE
OIIBITOB, WTIOCTPUPYIOIIMX MPU3HAKK MIPOTEKaHUs PeaKLUi HOHHOTro oOMeHa (0Opa3oBaHME OcCalKa,
BbIJIETICHUE rasa, oOpa3oBaHue BO/JIbI), OTIBITOB, WLTIOCTPUPYIOLIHX pUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~pEaKkIii (TOpEHHE, peakud pas3loKEHHs, COCTUHECHUs),
pacro3HaBaHHe HEOPTaHWYECKHX BEIIECTB C MOMOINBI0 KaYeCTBEHHBIX PEaKIUil HA WOHBI, PEUICHUE
HKCHEPUMEHTAIBHBIX 33/1a4.

HemeTtayuibl U UX COeJUHEHHS.

OO0wmast xapakTepucTuka rajgoreHoB. OCoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHH
okuciaeHus. CrpoeHue M (U3NYECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJlOTeHOB. XHUMHYECKUE
CBOWCTBA Ha ImpuMmepe xJjopa (B3aUMOAEWCTBHE C MeTaUlaMH, HEMETaJUIAMHU, IIeJI04YaMH).
XnopoBonopon. ConsiHast KUCIIOTa, XMMHUUECKUE CBOMCTBA, OJIy4YeHHe, MpuMeHenue. [leiictBue xiopa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YeJoBeKa. BaskHelmume XI0puapl M UX HaX0XKIEHUE B IPUPOJIE.

OOmas xapaktepuctuka d31eMeHTOB VIA-rpymmel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTEIICHH OKUCIICHHS.

CrpoeHue u (Gu3MUECKHUe CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOINHbIE
MOIUGUKAIMK KUCIOpOJAa U cepbl. XuUMHuYeckue cBoicTBa cepbl. (CepoBOIOpOJl, CTPOCHUE,
¢usnyeckue M XxuMudeckue cBoMcTBa. OKCHIBI Cepbl KaK NPEACTABUTENIN KHCIOTHBIX OKCHJIOB.
CepHas kucnora, pusnueckre 1 XMMUUYECKUE CBOMCTBA (00IIME KaK MpEeACTaBUTENS Kilacca KUCIOT U
cnenupuyeckne). XUMUIECKHE PEAKINH, JISKAIINEe B OCHOBE NMPOMBIIUIEHHOTO CIIOCO0a MOIydeHUs
cepHoil KHUCNOTHL. [Ipumenenue. Conu cepHOW KHUCIOTHI, KQUECTBEHHAs pEaKIus Ha Cyib(ar-moH.
HaxoxneHnue cepbl U €€ COeAMHEHUN B IPUPOJE. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpebl
COCAMHEHUSIMH Cepbl (KHUCIOTHBIE MOXKIHU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
MPEJOTBPAIICHHUS.

OOmast  xapakrepucTuka »jeMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOCHHMsSI aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHHS.

A30T, pacpocTpaHeHue B MpUpOJE, (pru3nyeckre 1 XuMudeckue cBoicTsa. Kpyrosopor azora
B Ipupojie. AMMHAaK, ero ¢pu3n4eckue M XUMHUYECKHE CBOMICTBa, moiydyeHue u npumeHenue. Comu
aMMOHWUSI, UX (pu3nyecKre W XMMUYECKHEe CBOWCTBA, NpuMeHeHne. KadecTBeHHast peakiusi Ha MOHBI
aMMOHHUA. A30THasl KHUcCJIOTa, €€ MOolydeHHe, (pU3NYEeCKue M XHMMHUYECKHe CBOMCTBa (oOuiue Kak
MIPEJCTaBUTENS Kilacca KUCIOT W crnenrpudeckne). Vcnoiap30BaHWe HUTPATOB M COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX YA0OpeHHA. XMMHUYECKOe 3arpsi3HEHUE OKPY)KAIOIIEH Cpellbl COCTUHEHUIMHU
a30Ta (KUCIOTHBIE J0XK/IH, 3arpsA3HEHUE BO3/TyXa, TOYBBI U BOJJOEMOB).

®docdop, amnorpornHeie MoguduKauu pocdopa, puzndeckue U XuMudeckue cBoicTra. Okcua
dochopa (V) u dochopnas kucnora, Qu3MUecKHe M XUMUYECKHE CBOWCTBA, IMOJIyYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YI00OpEHUH.

OO6mass xapakrepuctuka aneMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIC CTETICHN OKUCIICHHS.

VYraepon, amnoTponmHblE MOJM(HKAINK, PACIPOCTPAHEHWE B TMPHPOAE, (QHU3MUECKUE U
XUMUYECKHe CBoOMCTBa. AncopOuums. Kpyrosopor yrimepoma B mpupoae. OKcuabl yriepona, HX
¢usnyeckue U XMMHUYECKHE CBOWCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI, MOJTy4Y€HHE U IPUMEHEHHUE.
DOkonornyeckue mpobieMbl, CBsA3aHHBle C okcugoMm yraepoaa (IV), rumoresa rio6ambHOTO
MOTEIUICHUS KJIMMaTa, MapHUKOBBIM >(QQeKT. YroiapHas KHUCIOTa W €€ COoNM, MX (QHU3UUECKUue Hu
XMMUYECKHE CBOWCTBA, IMOJlydeHHE W NpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIJICHHOCTH U CETILCKOM XO3SHCTBE.
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[lepBoHavanbHble TOHATHS 00 OPraHMYECKMX BEIIECTBaX KaK O COENMHEHUSAX yriepoja
(MeraH, 9TaH, STWIEH, allETUICH, 3TaHOJ, INIMLEPHH, YKCycHas KucioTa). [IpuponHble MCTOYHUKU
YTJIEBOJIOPOIOB (YTroJib, MIPUPOJIHBIN Ta3, HEPTH), MPOAYKTHl UX NepepaboTKu (OCH3UH), UX POJIb B
OBITY M TPOMBILICHHOCTH.

[TonsTHe O OMOJIOTMYECKH BaXKHBIX BELIECTBAX: JKUpaxX, Oelkax, YriaeBoJax — M HUX pPOIH B
KHU3HU 4esoBeka. MarepranbHOE €JUHCTBO OPraHUUECKUX U HEOPraHUYECKUX COCTUHEHU.

KpemHuuii, ero ¢pusnyeckre 1 XUMUYECKHUE CBOIMCTBA, MMOydyeHHe u npuMeHeHne. CoenHeHNs
KpeMHusi B mpupozae. OOume mnpencraBienuss o0 okcunue kpemHusi(IV) um kpemMHHEBOW KHUCIOTE.
Cunukatel, UX HCIIOJIb30BaHHE B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH. BakHele cTpouTenbHbIe
MaTepuasbl: KepamHKa, CTeKJo, IIeMeHT, OeToH, xene300eToH. I[IpoGiembl Ge3zomacHOro
UCIIOJIb30BAaHHUS CTPOUTENIbHBIX MaTepUajoB B MOBCEAHEBHON KU3HU.

XUMHUUECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTaHWYECKUX BEUIECTB, CBOMCTB COJSTHOM
KHUCJIOTHI, MPOBEJCHUE KAUYECTBEHHBIX PpEaKIUil Ha XJIOPUI-UOHBI W HAONIOJCHHE MPU3HAKOB HX
MIPOTEKAHMS, OIBITHI, OTPAYKAIOIINE PU3NIESCKHAE M XUMHUYECKHE CBOMCTBA TAJIOT€HOB U UX COCTUHEHUI
(BO3MOKHO  HCIOJIb30BAaHHWE  BHUICOMATEPUATIOB), O3HAKOMJIGHHE C O0Opa3lamMu  XJIOpUIOB
(ranoreHu10B), 03HAKOMJICHHE C OOpas3lamu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPHANIOB),  HaONIOJeHHWe  Tpolecca  OOyrnmuMBaHUs — caxapa  MOJ — JICHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI, H3y4YeHUE XHMHUYECKUX CBOWCTB pPa30aBIIEHHOW cepHOU
KHCIIOTHI, TPOBEJACHHE KAueCTBEHHOW peaklud Ha CcynbdarT-MoH M HaONIoJeHHe MpHU3HaKa eé
MPOTEKaHMs, O3HAKOMIJICHHME C (DU3MYECKHMMH CBOWCTBAMH a30Ta, (ochopa W UX COCIMHEHUI
(BO3MOXXHO HCHOJIB30BAHHE BHJICOMATEPUANOB), O0Opa3aMu a30THBIX U (OchHOPHBIX yHOOpEeHMIA,
[0JIy4ueHue, coOupaHue, paclio3HaBaHWE U M3Y4YEHHE CBOWCTB aMMHakKa, IPOBEIEHUE Kaue€CTBEHHBIX
peaknuii Ha HOH aMMOHHSA M (QochaT-uOH M M3yUCHHE MPU3HAKOB MX MPOTEKAHWUs, B3aUMOJICHCTBHE
KOHLEHTPUPOBAHHON A30THOW KHCIOTBHI C MEIbI0 (BO3MOKHO HCIIOJIb30BAHHUE BHJIEOMATEPHAIIOB),
M3Y4YeHHE MOJeNell KPUCTAIUIMYECKUX pemEToK anmMasa, rpadura, QymnepeHa, 03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM
IPOTHBOra3a, IMOJy4yeHHe, cOOMpaHHe, DPACIO3HABAHWE W H3YYEHHE CBOICTB YIJIEKUCIIOTO Tasa,
NIPOBE/ICHNE KAaYeCTBEHHBIX pEaKUMii Ha KapOOHAT M CHJIMKAT-UOHBI W M3Y4YEHUE MPHU3HAKOB MX
MPOTEKAaHUs, O3HAKOMJICHHME C  MPOAYKIHEH  CHWIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHHE
AKCIIEPUMEHTAJIBbHBIX 33a4 10 TeMe «BakHelre HeMeTallIbl U X COeIMHEHUS.

Metayibl M X COeIMHEHMUS.

OO0mas xapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU MX IMOJOXKEHHS B
Ilepuognueckoit cucreme xumudeckux aneMmeHtoB .M. MenneneeBa u crpoenust aromoB. CTpoeHHe
METaJuI0B. MeTananueckas CBsA3b U MeTaJUIMYecKasi KpUCTaIIMuecKas: pemeéTka. DIeKTpOXUMUYECKUN
psan HampsbkeHu MmetayuioB. dusnueckue M XMMHUYECKHe cBOMcTBa MeraimioB. OOmme crnocoObl
noJjry4eHus MetaysioB. [IoHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

[lenouynsle MeTamwibl: mnojiokeHue B llepuoanyeckoil cucreMe XUMHUYECKHX 3JIEMEHTOB
J.. MeHnneneeBa, CTpOEHHE HMX aTOMOB, HAaXOXJeHHWE B mnpupone. PU3NYECKUE U XUMHUYECKHE
cBOcTBa (Ha mpuMepe HaTpus M Kamus). OKCcuAbl U TUAPOKCHUIBI HaTpus U Kaius. [lpumenenue
LIEJIOYHBIX METAJIJIOB U UX COEANHEHUN.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHUM M KanbLMi: nonoxeHue B llepuoanueckoil cucreme
xumuueckux diemeHtoB J[.M. MenneneeBa, CTpoeHHME HUX aTOMOB, HAaxOXICHHE B IPUPOAE.
dusznuecKkue 1 XMMHUYECKUE CBOWCTBA MarHus M Kajiblus. BakHeimue coennHeHus Kanblus (OKCH,
THJIPOKCU, cOH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.
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AnmoMuHui:  monokeHue B [lepumoamdeckoi  cucTeMe  XMMHUYECKMX  AJIEMEHTOB
J.. MenneneeBa, CTpOEHHE aTOMa, HaXOXKJEHUE B mpupojae. PU3NYECKHe U XUMMUYECKUE CBOMCTBA
ATFOMUHUS. AMGPOTEPHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kene3o: nonoxenue B [lepuoguueckoil cucreme xumuyeckux sneMeHtoB [[.M. Menaeneena,
CTPOCHUE aToMa, HaXOXkJIeHHe B npupoje. Ou3nyeckue U XUMUYECKHUEe CBOMCTBa xene3a. OKCUIbI,
ruapokcubl U conu conu xenesa (I1) u sxenesa (III), ux cocra, cBOMCTBA U MOTyYEHUE.

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMJICHHE C o00pa3laMi METaUIOB H CIUIABOB, UX
(bU3UYECKUMU CBOMCTBAMH, U3YYCHHE PE3YIHTATOB KOPPO3UU METALIOB (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA KaIbIIUs M HATPHUS C BOJOH (BO3MOYKHO
WCIIOIb30BaHUE BHJICOMATEPHAIOB), HMCCIICIOBAHHE CBOWCTB JKECTKOM BOJIBI, IpoOIlecca TOPECHHS
xKenesa B KHCIOpoJe (BO3MOXKHO HCIIOJIB30BAaHME BHJJICOMATEPUAIOB), TPHU3HAKOB TPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI (MAarHus, KaJbIUs, aJlOMUHUS, ITUHKA, xene3a (I1) u xeneza (III),
veau (II), HaGmromeHne W ommMcaHWe MPOIECCOB OKPAIIMBAHWS TUIAMEHU MOHAMH HATPHSI, KaJIUS U
KaJIblUs (BO3MOXXHO HCIIOJIb30BAaHME BHJICOMATEPUAIOB), HCCIEAOBaHHE aM(pOTEPHBIX CBOWMCTB
THAPOKCHIA ATIOMHHHUS W THAPOKCHJA IHMHKA, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3a/ady IO TeMe
«BakHeme MeTalIbl M UX COCIMHCHUS.

XuMHsA U OKpY KAKOLIas cpeaa.

BemectBa m marepuanbl B TOBCEIHEBHOM JKM3HM 4YEJIOBEKa. be3ormacHoe HCIoIb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas moMoOIIb MPH XUMUYECKHX 05KOTaX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKpYyKaromieh cpeabl (mpeaesibHasi JOMYyCTUMAasi KOHIICHTPALIMS
Beuiects (nanee — [1/IK). Ponp XxuMuu B perieHuu 3K0JI0THYECKUX MPOOIIEM.

XUMHYECKUN SKCIEPUMEHT: HM3yueHHE OOpaslloB MaTepHaloB (CTEKIO, CIUIABbI METaJUIOB,
IIOJINMEPHBIE MaTepUabl).

4. TemaTu4ecKoe MJIAHUPOBaHUE Y4eOHOr 0 npeaMeTa « XuMUs»
¢ y4eToM padoueii nporpaMMbl BOCIIUTAHUS,
€ YKa3aHHeM KOJIMYecTBA YacoB, OTBOAUMBIX HA OCBOEHHUE KAMK/I0H TeMbl
TemaTuyeckoe mIaHUpPOBaHUE YIEOHOTO TIpeaMeTa « XMMHS» pa3paboTaHo C y4eToM padodeid
MpOrpaMMBbl BOCTIUTaHUs. BocnuTaTenbHbIN MOTEHIMAN JAHHOH paboyeil mporpaMMbl 00ECTIeUnBaECT:
- ¢hopMUpPOBaHUE YBAXUTEIHHOTO OTHOIIEHHS K JOCTIKeHUAM Hamed Poguasl — Poccun B

HayKe B MPOIIJIOM U COBPEMEHHOCTH.

- (opmupoBaHUE yMEHHs OCO3HABAaTh (PU3MUYECKOE W HMOILMOHAIBHOE COCTOSHHE (CBOE H
JPYTUX JIIOJIEN ), CTPEMIIEHUS YIIPaBIISITh COOCTBEHHBIM 3MOIIMOHATILHBIM COCTOSTHUEM.

- (dopmupoBaHHE  CIIOCOOHOCTH  aJNalTUPOBATBCA K  MEHSIONIMMCSA  COIIMAJIbHBIM,
MH(OPMALIMOHHBIM U PUPOTHBIM YCIOBHUSIM, CTPECCOBBIM CUTYAIIHSIM;

- (hopmupoBaHme yBaxeHUS K TPYLY, pE3yJIbTaTaM CBOETO TPY/a, TPYy/a APYTUX JOEH;

- (opMupoBaHHE WHTEpeca K MPaKTHUECKOMY H3YYEHUIO TMpodeccuid M Tpyda pa3indyHOTO
poJia, B TOM YKCJIe Ha OCHOBE MTPUMEHEHHUS MTPEIMETHBIX 3HAHUM;

- (¢opMupoBaHHE TpynomoOus, OOy4YeHHs TpyAYy, HAKOIUJIEHUS HaBBIKOB TPYJIOBOMU
NEeSTeIbHOCTH Ha MPOTSHKEHUM >KU3HU Ui YCHEIIHOW MNpodeccHOHAIbHON caMopeanu3aluid B
poccuiickoM 0011ecTBE;

- TPHUMCHCHHUC 3HaHUH B pPEIICHUN MPAKTUYCCKUX TPYAOBBIX [JCJI, 3aJdad (B CEMbBC,
o01ieo0pa3oBaTebHOM  OpraHHW3aIlMl, CBOEH MECTHOCTH) TEXHOJOTHYECKOW U  COLMaIbHOU
HAMpaBIIEHHOCTH, Pa3BUTHE CIOCOOHOCTH WHUIIMUPOBATh, I[UIAHUPOBATh W CAMOCTOSTEIHHO
BBITIONTHSTH TAKOTO POJIa AEITEIHbHOCTD;

- TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY M TIOCTPOCHHUIO WHIUBUIYaTbHOW TPACKTOPUU
00pa30BaHMs U JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEN;
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- pa3BUTHE II03HABATEJIbHBIX HWHTEPECOB B pa3HBIX IMPEIMETHBIX O0JacTAX C Y4ETOM
WHIUBUAYAIbHBIX HHTEPECOB, CIIOCOOHOCTEH, JOCTUKECHHUIA;

- pa3BUTHE HABBIKOB HCIIOJIb30BAHMS PA3IMYHBIX CPEJICTB MO3HAHMS, HAKOIUJICHHUS 3HAHUHU O
MUpe (S3BIKOBAs, YUTATEIbCKAS KYJIbTYpa, IeATeIHLHOCTh B MHGOPMAIMOHHOH, IU(POBOIL cpere).

- pa3BUTHE HABBIKOB HAOJIOJCHUN, HAKOIUICHUS (DAKTOB, OCMBICICHHS OIBITA B 00JACTIX
IIO3HAHUS, UCCIIEI0BATEIBCKON JEATENIBHOCTH.

8 kiacce

Ne HaunmeHoBaHue KosmnuecTBo OcHoBHbIC BUABI Y4eOHOH AeTeTIbHOCTH
n/n pa3aesioB 4ac0B

1. IlepBonayanbHbIie 6 ® XapaxkTepH30BaTh OCHOBHBIE METOIBI  ITO3HAHUS:
XMMHUYecKHe MOHATHUS HaOJI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT;
® OINHUCHIBAThH CBOWCTBa TBEPIbIX, KUIKUX,
ra3oo0pa3HbIX BELIECTB, BBIACNSAS MX CYLICCTBECHHBIE
MPU3HAKY;
® pas3jin4yaTb XUMHUUYCCKUC U (bI/ISI/I‘-IeCKI/Ie SIBJICHUSA,
® Ha3bIBaTh XUMHWYCCKHEC DJICMCHTHI,
® OIpEeaeNsiTh COCTaB BEIIECTB M0 UX GopMyam;
e OmpenenirTh BaJeHTHOCTb aroMa  3JEeMEHTa B
COCIUHECHUSIX,
e coOmogaTh TmpaBmia 0Oe30macHoW padoTHl  TpHU
MIPOBEICHUH OIIBITOB;
® [OJIb30BaThCS JA0OPAaTOPHBIM  OOOpPYNOBaHUEM U
MOCYA0M;
® BEIUNUCIATE OTHOCHUTEIBHYIO MOJIEKYIISIPHYIO Maccy
BEILIECTB;
® BBIYUCIATH MAacCCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTA
o GpopMyIie COeTNHEeHHS,;
® BBIYUCIATH KOJUYECTBO, 00BEM MJIM MAacCy BELIecTBa
[0 KOJUYECTBY, OOBEMYy, Macce peareHTOB WIH
NPOJIyKTOB PEaKIIHH;
® BBIIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3bI
0 XMMHYECKHX CBOIMCTBaX BEIIECTB HA OCHOBE UX COCTaBa
U CTPOEHHUS;
XapaKTepr30BaTh BEIIECTBA MO COCTAaBY, CTPOCHHUIO U
CBOﬁCTBaM, YCTaHaBJIUBATh MPUYIHNHHO-CJICACTBCHHBIC
CBSI3U MEX/1y JTaHHBIMU XapaKTEPUCTHKAMHU BELECTBA.

2. Crpoenne aToma. 10 ® DACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSTHI
Ilepuoauyeckuii 3aKoH «aTOM», «MOJIEKYJIa», «XUMHUYECKHN JIEMEHT», «IIPOCTOE
U NepuoauyecKas BEIIIECTBO», «CIOKHOE BEIIECTBO», «BAJECHTHOCTHY,
cHCTEeMa XMMHYeCKHX HCHOJB3YS 3HAKOBYIO CUCTEMY XHMUH;

snemenrtoB J.U. e packpbiBath cMbicn [lepuonnueckoro 3akona JI.H.
MeH}IeJIeeBa. CTpoelme MeHﬂeneeBa;

BellecTBA. XHUMHYeCKast ® OOBSCHATH ¢buznueckuit CMBICT ATOMHOTO
CBSI3b (TIOpsIIKOBOTO) HOMEpPA XUMHUYECKOTO JIEMEHTa, HOMEPOB
TpyOmel W Tepuojia B  TEPUOAWYECKOW  CHUCTEMe
.M. Menneneena;

® OOBJCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CTPOEHUS
aTOMOB, CBOWCTB D3JIEMEHTOB B IIpeleiax MallbIX
MIEPHOOB U TIABHBIX IMOATPYIII;

® XapakTepH30BaTh  XUMHYECKHE  JJIeMEeHTHl  (OT
BOZOpOJA /0 KaJIbLUs) HA OCHOBE HX TIIOJIOKEHHS B
MEePUOANYECKON CHUCTEME J.N. Menneneena u
0COOEHHOCTEH CTPOCHMSI NX aTOMOB;
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® COCTaBIIATb CXEMBI CTPOCHHUS aTOMOB TepBHIX 20
3JIEMEHTOB nepuoanueckoit cuctemsl .M. Menpeneena;
® BBIIBUTATH U IPOBEPATH SKCIIEPUMEHTAIEHO THIIOTE3HI
0 XUMHUYECKHX CBOWMCTBAX BEIIECTB HA OCHOBE MX COCTaBa
U CTPOCHHUS, MX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKUC
peakuy, O XapakTepe © TMPOAYKTax Pa3TUIHBIX
XHMHMUYECKHX PEeaKIIUii;

® OCO3HaBaThb 3HA4YEHHWE TEOPETUYECKUX 3HAHUU 10
XUMUU JJI IPAKTUYECKOHN NESITEIbHOCTH YETIOBEKA;

® XapaKkTepu30BaTb OCHOBHBIE METOJBl  IO3HAHUS:
HaOJI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT;

® XapaKTepU30BaTh 3aBHCUMOCTh (U3NYECKHX CBONCTB
BEIIECTB OT TUIA KPUCTAIUTHIESCKON PEIIeTKH;

® OMpeaeiiTh BU]T XUMUYECKOM CBSI3U B
HEOPraHUYECKUX COCTUHEHUSX;

e u300pakaTb CXEMBI CTPOCHHUS MOJIEKYJN BELIECTB,
O6pa3OBaHHI)IX Pa3sHbIMU BUJAMU XUMHUYCCKUX CBSISCI\/'I;

® BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIEHO THITOTE3HI
0 XUMHUYECKHX CBOWMCTBAX BEIIECTB HA OCHOBE MX COCTaBa
U CTPOCHHS, MX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE
peakuuu, O XapakTepe M MPOIyKTaX pPa3IWYHbBIX
XUMUYECKUX PEaKIIH.

IIpocTbie BemecTBa

OcHOBHBIE KJIACCHI
HEOPraHNYeCKUxX
COeIMHEHMI

13

® XapaKTepU30BaTb OCHOBHBIE METOAbl IO3HAHUS:
Ha0III0/IeHNe, N3MEPEHHE, IKCTIEPUMEHT;

® ONUCHIBATh CBOMCTBa TBEPIBIX, KUJKUX,
ra3oo0pa3HbIX BEIIECTB, BBIJCINSS WX CYIICCTBEHHBIC
MIPU3HAKH,

® OMpeaesiTh NPUHAAIIECKHOCTD BEILECTB K
ONpelIEICHHOMY KJIacCy COeIMHECHHI;

® COCTaBIATH (POPMYIBI HEOPTAaHWYECKUX COETMHEHUI
M3YUYEHHBIX KJIaCCOB;

® TIPOBOAWTH ONBITHI, IMOATBEPKIAIONTUE XUMUYCCKUE
CBOMCTBA M3YYEHHBIX KIIACCOB HEOPTaHMUECKHUX BEIECTB;
® pACIO3HABATh ONBITHBIM IIyTEM PAcTBOPOB KHUCIOT U
EeI0YeH 0 U3BMEHEHHUIO OKPACKU UHAUKATOPA;

® XapaKTepu30BaTh B3aUMOCBSI3b MEXAY KilaccaMu
HEOPraHUYECKUX COCIMHEHUH;

® COCTaBJIATh YPAaBHEHHUS PEaKIUil, COOTBETCTBYIOIINX
MOCTIEIOBATEIbHOCTH  TIPEBPAIEHUH  HEOPTaHWYECKHX
BEILIECTB

e OO0OBEKTHBHO OllEHMBaTh MH()OPMAIIUIO O BEUIECTBAX U
XUMUYECKUX IpoLeccax.

N3menenus ¢
BellecTBaAMHU

11

® XapaKTepu30BaThb OCHOBHBIE METOJBl  IMO3HAHUS:
HaOJIr0/IeHNe, I3MEPEHUE, IKCIIEPHUMEHT;

® OIHCHIBATh CBOMCTBa TBEPJBIX, KUJIKUX,
ra3oo0pa3HbIX BEIIECTB, BBIJEINSS WX CYIICCTBEHHBIC
MIPU3HAKHY;

® OMpeaeniTh NPUHAIIIECKHOCTD BEILIECTB K
OIIpEAETICHHOMY KJIACCY COETUHEHN;

e cocTaBisATh (HOPMYJIBI HEOPTaHWYECKUX COEIWHEHUI
M3Y4YEeHHBIX KJIACCOB;

® TPOBOAUTH ONBITHI, MOATBEPKIAIOLUIUE XUMUYECKUE
CBOMCTBA U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
® pACIO3HABATh OMBITHBIM IIyTEM PAacTBOPOB KHUCIOT U
1eJ104Yed 0 U3MEHEHHUIO OKPACKU MHAMKATOPA,;
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® XapaKTepH30BaTh B3aWMOCBS3b MEXKAY KIlacCaMu
HEOPTraHMYECKUX COCTUHEHUIA,

® COCTaBJIATh YPaBHEHUS PEAKIUi, COOTBETCTBYIOIIHX
MOCJICIOBATENILHOCTH ~ MPEBPAICHUH  HEOPraHUYeCKUX
BEIIECTB

e OOBEKTHBHO OIICHMBATH WH(OPMAITHIO O BEIIECTBAX U
XUMHYECKUX MpoIleccax.

Boaa. PacTBopbl

21

® DpAcCKpBIBaTh CMBICT IMOHATHH «HOH», «KATHOHY,
«aHUOHY, «OIIEKTPOJIUTEI, «HEDJICKTPOIIUTHI,
«QJICKTPOJIUTUYCCKAS.  JAMCCOIMALUD», «OKUCIHUTENbY,
«CTEMEHb OKHUCIICHHS» «BOCCTAHOBHTEIb)», «OKUCICHHEY,
«BOCCTaHOBIICHHE,

® OMpeAeNITh CTETIICHh OKHCJICHHS aToMa JIIEMEHTa B
COCIUHCHMNH,

® pacKphIBaTh CMBICI TEOPUU  IJICKTPOJUTUYCCKON
JIACCOITHAIINH,

® COCTaBIIATh ypaBHEHUS ANEKTPOIIMTHICCKOM
JIMCCOITMAIIAH KUCIIOT, IMEeI04YCeH, CONCH;

® OOBACHATH CYITHOCTH MPOIECCa 3IEKTPOIUTHICCKON
JIUCCOIMAINH U PeaKIINi HOHHOTO 0OMEHa;

® COCTaBJIATH IIOJIHBIC M  COKpaIllcHHbIE HOHHBIC
yYpaBHEHUS peaKii 0OMCEHa;

® OmpeneNniaTb BO3MOXHOCTh IPOTEKAaHUS peaKuil
HOHHOI'0 OOMeEHa;

® TIPOBOJNUTH peaxiumy, MTOITBEPIKIAIOIIINE
KaueCTBEHHBII COCTAaB Pa3IMYHBIX BEIIECTB;

® ONpECNIATh OKUCIUTENh U BOCCTAHOBUTEIIB;

® COCTaBJIATH ypaBHeHm{ OKHCJINTCJIBHO-
BOCCTAaHOBHUTECJIBHBIX pCaK]_[I/II\/'I.

Bcero

68

9 kJacc

HaunmeHnoBanue
pa3aeJioB

KoauuyecTBo
4acoB

OcHoBHBIE BHUAbI y‘leﬁHOﬁ ACATCJIbHOCTH

XumMHnyeckue peaxkuUuu.
IMepuonuyeckasn
cucreMa XHMHYECKHX
3J1IeMEeHTOB J.H.
MenaeaeeBa "
ITepuonuyeckuii 3aKoH

11

® XapaKTepU30BaTh OCHOBHBIE METOJBI  ITO3HAHUSL:
HaOJII0IeHNe, H3MEpEHHE, SIKCTIEPUMEHT;

® OINpCACIATb TUII XUMHUYCCKUX peaKHHﬁ;

® Ha3bIBAaTh IIPpU3HAaKH )41 YCII0BUA MMPOTCKaHUA
XUMHUYECKUX PEaKLUil;

® BbIBIISTH IIpU3HaKHu, CBHUJCTCIILCTBYIOUINE (0]
IIPOTECKaHUU XUMHUYECKOUN pCakin 1pHu BbBIIIOJIHCHUA
XHMHYECKOTO OITBITA;

® COCTaBJIATH YPABHCHHA XUMHWYCCKHUX peaKHHfI;

e coOmopaTe TmpaBWiaa 0Oe30macHOW PadoOTHl  MpH
MIPOBEACHUHN OIIBITOB,

® TI0JIB30BaThcs  JIA0OPATOPHBIM ~ 00OPYJOBaHWEM U
MOCyA0M;

® BBIYHCIATH KOJIMYECTBO, OOBEM MM MacCy BEIECTBa
0 KOJMWYECTBY, 0OBEMy, Macce pEareHTOB WM
MPOJIYKTOB PEaKIINHy;

® BBIJIBUTaThb U MPOBEPATH SKCIICPUMEHTAJIBHO I'MITOTE3bL
0 XMMHYECKHX CBOWCTBAX BEIECTB HA OCHOBE MX COCTaBa
U CTPOEHHUS,

® XapaKTEepHU30BaTh BELIECTBA MO0 COCTABY, CTPOCHHIO M
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CBOﬁCTBaM, YCTaHaBJIUBATb INPHUYUHHO-CJICACTBCHHEBIC
CBs3U MCXKAY JAaHHBIMU XapaKTCPUCTUKAMU BECIICCTBA,

MeTasibl
COeIUHEHHA

110.¢

16

® XapaKTepU30BaThb OCHOBHBIE METOJbl  MO3HAHMSL:
HaOJI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT;

e OIpenesnsiTh COCTaB BEUIECTB M0 UX GopMynam;

e coOmopaTe mpaBwiaa 0Oe30macHOM PabOTBl  MpH
IIPOBEIEHUH OTIBITOB;

® TIONB30BaThCS JIAOOPATOPHBIM  OOOPYAOBaHUEM W
MOCYI0H;

e Ha3bplBaTh  COEAMHEHHMS  M3YYCHHBIX  KJIacCOB
HEOPTraHMYECKHUX BEIECTB;

® XapakKTepu3oBaThb  XHMHYECKHE  3JEMEHTH (0T
BOJOpOJA A0 KajJblKs) Ha OCHOBE HX IIOJIOKEHHS B
TEPUOTUUECKON cucTeMme J.N. Menneneera u
0c0OEHHOCTEH CTPOCHHUS NX aTOMOB;

® XapaKTepHU30BaTh B3aWMOCBSI3b MEXIY COCTAaBOM,
CTPOCHUEM U CBOMCTBaMH MCTaJIJIOB,

® OICHWBAaTh BIMSHHUE XUMHYECKOTO 3arps3HEHHS
OKpY>KaroIIeH Cpeabl Ha OPTaHu3M YEIOBEKa;

® BEIIBUTATh U MPOBEPSTH IKCIIEPUMEHTAILHO THIIOTE3BI
0 XMMHUYECKIX CBOHCTBAaX BEUIECTB HA OCHOBE MX COCTaBa
U CTPOCHUA, UX CHOCOGHOCTI/I BCTyIaTb B XUMUUYCCKUC
peakmuu, O Xapakrepe M TIPOAYKTaX Pa3ITUIHBIX
XUMUYECKUX PEaKIuii;

® XapaKTepHU30BaTh BENIECTBA IO COCTABY, CTPOCHHIO M
CBOP'ICTBaM, yYCTaHaBJIUBATb OPUINHHO-CJICACTBCHHBIC
CBs3U MCXKAY JaHHBIMU XapPaKTCPUCTUKAMU BCIICCTBA,

Bopopoax u kwucaopon.

HemeTtanabl

IV-VII

rpynim 1 ux COCIMHCHU S
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® XapaKTepHU30BaTh OCHOBHBIC METOJBI  ITO3HAHUSL:
HaOII0IeHNe, H3MEpeHHE, SKCTIEPUMEHT;

® ONpeensITh COCTaB BEIIECTB 10 UX (hopMyIIam;

® COCTaBIATH YPaBHEHUS XUMHUYECKUX PEaKIIHi;

e coOmromate TpaBmia Oe30macHOW pabOTHI  IIpH
MIPOBEJICHUH OITBITOB;

® TI0B30BaThci  JIA0OPATOPHBIM ~ 00OpPYJOBaHHEM |
MOCYy/10M;

® XapaKTepu30BaTh B3aMMOCBS3b MEXKIY COCTaBOM,
CTPOCHHEM U CBOWCTBAMH HEMETAILIOB,

e BBIIBUTaTh U NMPOBEPSTH IKCIIEPUMEHTAIBEHO THIIOTE3bI
0 XMMHYECKHX CBOMCTBAX BELIECTB Ha OCHOBE MX COCTaBa
U CTPOCHHS, WX CIIOCOOHOCTH BCTYNAaTh B XUMHYECKHUE
peaknuu, O XapakTepe U NPOAYKTaX Ppa3IMYHbIX
XMMHYECKHX PEaKInii;

® XapakTepuzoBaTh  (QU3MUECKHE M  XUMHUYECKHE
CBOIiCTBa MPOCTBIX BEINECTB: KHUCIOPOJa M BOJOPOJA;
H0JIy4aTh, COOMPATh KUCIOPOA U BOJIOPOJ;

® pacHo3HaBaThb ONBITHBIM  IIyTeM  Tra3000pa3Hble
BEILIECTBA: KUCIOPOJ, BOAOPO/,;

® XapaKTepHU30BaTh BELIECTBA 10 COCTABY, CTPOCHHIO M
CBOWCTBAaM, YCTAaHABIMBaThb TNPHUYMHHO-CIICICTBEHHbIE
CBSI3U MEXJIY JAHHBIMH XapaKTePHCTHKAMH BEIECTBA;
XapaKTepU30BaTh  B3aHUMOCBSI3b ~ MEXKIY  COCTaBOM,
CTPOCHHUEM U CBOICTBAMH HEMETAILIOB,;

® - IPOBOJMTH ONBITHl 1O IMOJYYSHHIO, COOMPAHUIO W
M3YyUYCHHIO XUMHUYECKUX CBONCTB Ta3000pa3HBIX BEIIECTB:
YTJICKHCIIOTO T'a3a, aMMHAKa.
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O0o001eHHe 3HAHUKH IO
HEOPraHW4YecKoi XuMHH

10

® BBIIBHraTh U MPOBEPATH IKCICPUMEHTAIBLHO FUIIOTE3bI
0 XMMHYECKHX CBOMCTBAX BEILECTB HA OCHOBE MX COCTaBa
U CTPOCHHS, MX CIIOCOOHOCTH BCTYINAaTh B XHMHYCCKHUE
peakuuu, O XapakTepe M TPOAYKTaX Pa3IUYHBIX
XHMHMYECKHX PEaKIINii;

® XapaKTepHU30BaTh BEMIECTBA MO COCTABY, CTPOCHHIO H
CBOWCTBAM, YCTAaHABJIHMBaTh MPUYHHHO-CIICICTBEHHBIC
CBSI3H MEXJTy JAHHBIMU XapaKTCPUCTHKAMHU BEIICCTBA;

® COCTaBISITh MOJICKYJSPHBIE U TIOJHBIE HWOHHEIC
YpaBHEHUS 110 COKPAIICHHBIM HOHHBIM YPaBHCHUSM;

® IIPOrHO3UPOBATH CIOCOOHOCTH BEIIECTBA IPOSBIATH
OKHCIINTENIbHBIE WM BOCCTAHOBHUTEILHBIE CBONMCTBA C
YYETOM CTETICHEH OKUCIICHUS 3JICMCHTOB, BXOJISAIINX B €T0
COCTaB;

® COCTaBISTh YpaBHEHHS pEaKIMi, COOTBETCTBYIOIIUX
[TOCJICZ0OBATCIBHOCTH ~ IIPEBPAIICHU  HEOPraHUYECKHUX
BEIIECTB Pa3IMYHbIX KJIACCOB;

® BBIIBUTaTh M MPOBEPATH IKCIICPUMEHTAILHO THUIIOTE3bI
0 pe3ysbTaTax BO3JICHCTBHS pa3aUYHBIX (aKTOPOB Ha
H3MEHEHHE CKOPOCTH XUMHYECKON peaKilvy;

® JCIIOIB30BaTh MPHOOPETCHHBIC 3HAHUS IS
9KOJIOTHYECKH TPAMOTHOTO TOBEICHHUS B OKPYIKaroIIei
cpere;

® HCITO/IL30BaTh MPHOOPETCHHBIC KJIFOYEBBIE
KOMIICTCHIIMU TPU BBIMOJIHEHUM MPOCKTOB U y4eOHO-
HCCIIE/IOBATEIbCKUX 33J]ad [0 W3YYCHHIO CBOWCTB,
CIOoCO0OB MOJTYYCHHS U PacliO3HABAHUS BEIICCTB;

® OOBEKTUBHO OIICHMBATHh MH(POPMAIUIO O BEIICCTBAX U
XUMHUYECKUX MPOIIeCccax;

CaBeaenus 00
OpraHnvYecKHux
coeIMHEHUAX

® XapaKTEepH30BaTh OCHOBHBIE METOABI IO3HAHMS:
HabJroIeHUe, U3MEPEHNE, SKCIICPUMEHT;

® ONNCHIBAaThH CBOICTBa TBEPIBIX, KUIKUX,
ra3oo0pa3HbIX BELIECTB, BBLACISISI WX CYLIECTBEHHBIE
IIPU3HAKY;

e Ha3bplBaTh OpPraHMYEcKHe BellecTBa Mo MX (opmyre:
METaH, OJTaH, OJTHJICH, METaHOJ], OJTAHOJ, TIHULECPUH,
YKCyCHas KHCIIOTA, aMUHOYKCYCHas KHCJIOTA,
CTEapUHOBAsI KMCIIOTA, OJICMHOBAs KUCJIOTA, TIII0K033;

® TPaMOTHO OOpaImaThCs C BEMIECTBAMHU B IIOBCETHEBHOM
JKA3HU

e ONpeAcisATh BO3MOXKHOCTb HPOTEKAaHUS  PEaKIUi
HEKOTOPBIX MPEACTABUTENIEH OPraHWYECKHX BEIIECTB C
KHCIIOPOJIOM, BOJOPOJOM, METAUIAMH, OCHOBAHHSAMHU,
raJIoreHaMH.

® BBIBUraTh U MPOBEPATH IKCIIEPUMEHTAIIBHO TUIOTE3BI
0 XMMHYECKHX CBOMCTBAaX BELIECTB HA OCHOBE MX COCTAaBa
U CTPOEHHs, MX CIIOCOOHOCTH BCTYIAThb B XHMHYECKHUE
peakuuy, O XapakTepe M HOPOAYKTaxX PpPas3IMYHBIX
XUMHUYECKUX PEaKIUil;

® OLEHUBATH BIUSHUE XMMHUYECKOIO  3arpsA3HECHUs
OKpY>KaroIlleH Cpeibl Ha OpraHu3M YEJI0BEKa;

® TPaMOTHO OOpaIIaThCS C BEMIECTBAMH B ITIOBCETHEBHOM
JKU3HH.

Bcero
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