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BBenenune

OcHoBo# 1151 pa3paboTKK paboueil MporpaMMbl IO XUMUHU JIJ1s 8-9 KIIACCOB MOCTYKHIIH:

1.

2.

@denepanbHblii TOCYJAapCTBEHHBIM 00pa30BaTENbHBI CTAHIAPT OCHOBHOTO OOIIEro
obpa3zoBanus (nmpuka3 Munoopuayku Poccun ot 17.12.2010 1. Ne1897).
[IpumepHass mporpaMma OCHOBHOIO 001Iero oOpa3oBaHus MO XUMHH (0a30BbIi

ypoBeHb). (Xumusa. EcrectBoznanue. Copgepxxkanue oOpa3zoBanus: COOpHUK
HOPMATHBHO-TIPABOBBIX JOKYMEHTOB U METOJUYECKUX MarepuanoB. — M.: Benrana —
I'pad, 2007. — 192 c. — (coBpemeHHOE 0Opa3OBaHUE).

Asrtopckas nporpamma O. C. I'abpuensana, A. B. Kynuosoii. [Iporpamma ocHOBHOTO
oOmrero oopazoBanus no xumun. 8—9 kmnaccel. M: Jlpoda, 2015 r.

TpeboBanusi obpaszoBatenbHO mporpammbel OO0 MKOY COII n. Buuésmiuza, ¢
y4eToM paldoueil MporpaMMbl BOCIUTAHHUS.

Ha usyuenne nmpenmera B 8 u 9 kiaccax orBoautcst mo 2 daca B Heaenwo (34 yu.

Hezenn) — 68 yacoB 3a y4eOHbIH TOJ1.

1. TlnaHupyembie pe3yJabTaThl OCBOCHHUSI YUeOHOT0 NMPeIMeTa «XHMHS HA
YPOBHE OCHOBHOIO 00111er0 00pa3oBaHusA

N3yyenne XWMHM B OCHOBHOH IIIKOJIC HAIpaBJICHO Ha JIOCTHIKCHUE
OOy4YaromMMHCS JIMYHOCTHBIX, METANpPEeIMETHBIX M TMPEIMETHBIX PE3yJIbTaTOB
OCBOCHHUS Y4eOHOT0 MpeaMeTa.

JInuyHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUSI MPOrPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHus JOCTUTAIOTCA B XoJie OOyYeHHUs XHMHH B €IMHCTBE Yy4eOHOU u
BOCHUTATENbHON JnesTeabHocTH OpraHu3aiui B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKUMHU  COIIMOKYJIBTYPHBIMA M JIyXOBHO-HPABCTBEHHBIMHU  IIEHHOCTSIMH,
OPUHITHIMA B OOIIECTBE NPaBWJIIAMH M HOpPMaMU TOBEACHUS M CIOCOOCTBYIOT
npoleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COIHMAIA3AIINHN 00 yJarOIINXCS .

JIM4HOCTHBIE PE3yIbTAThl OTPAKAIOT CHPOPMUPOBAHHOCTD, B TOM UHCIIE B YACTH:

[TaTproTHYECKOTO BOCTIMTAHUS

1)  1CHHOCTHOIO  OTHOIICHHWS K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYECKOMY U HAYYHOMY HACIICUIO, TOHUMAaHUS 3HAYCHUS! XMMHUYECKOW HAYKU B
KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(pOpMaIUeH
O TEpeNOBBIX JOCTHIKEHHUSX U OTKPBHITUSAX MHUPOBOM M OTEYECTBEHHON XHUMWHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

['paxx1anckoro BocnuTaHus

2)  TPEICTaBJICHUS O COIMAIBHBIX HOPMax M TpaBHUIaX MEXIINY- HOCTHBIX
OTHONIICHUH B KOJUICKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-UCCIIeI0BATEILCKON, TBOPUECKON U APYTUX BUAAX JEATCIHLHOCTH,
TOTOBHOCTH K pa3HO- OOpa3HOW COBMECTHOH MESITEIbHOCTH TIPU BBITIOJIHCHUH
y49eOHBIX, ITO3HABATEIBHBIX 3a7a4, BBITIOJHEHUU XUMHUYECKUX JKCIEPUMEHTOB,
CO37aHUM yUEOHBIX MPOEKTOB, CTPEMJICHHSI K B3AaMMOIIOHUMAHUIO ¥ B3aUMOTIOMOIIH B
mporecce 3TON ydeOHOUM JesTENhbHOCTH; TOTOBHOCTH OIIEHWBATh CBOE TIOBEICHHUE U
MOCTYIIKM CBOWIX TOBAPHIIECH C TMO3UIIMK HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHWUS TOCIIEJCTBUIN TTOCTYITKOB;



ITerHOCTM Hay4YHOI'O ITO3HAHUSA

3)  MHPOBO33PEHYCCKUX TPEJACTABICHUH O BEHIECTBE W XHUMHUYCCKOH
pEaKLUHK, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3sBUTUA HAyKU U
COCTAaBJIAIOIINX OCHOBY JUIsI TOHMMAHMUS CYIIHOCTH HAy4YHOW KapTUHBI MMHpA;
MpEACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIbI, B3aUMOCBA3AX
YesI0BeKa ¢ MPUPOJHOM CPEION, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4)  TO3HABaTEJIBHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYCHUE HOBBIX 3HAHHIM
M0 XMMUHU, HEOOXOIUMBIX JIJIs1 00bACHEHHs HA0I0Jae- MBIX IPOLECCOB U SIBJICHUM;

5)  mo3HaBaTeNbHOW, WHPOPMAIMOHHON M YUTATEIBCKOW KYJIBTYpBI, B TOM
YlClIe HABBIKOB CAaMOCTOSITENbHOM pabOThl € y4yeOHBIMM TEKCTaMM, CIpPaBOYHOMN
JUTEPATypor,  JIOCTYNHBIMH  TEXHHYECKUMH  CPEICTBAMH  MH(OPMAIMOHHBIX
TEXHOJIOTHM;

6) wuHTepeca K OOYYECHHIO W MO3HAHHIO, JIOOO3HATEILHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CaMO00Opa30BaHUIO, TPOEKTHON M UCCIEI0BATEIbCKON AESTENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00y4YeHHs B AaJIbHEHUIIEM;

dopMUpOBaHUS KYJIbTYPBI 3I0POBBS

7)  OCO3HaHHS LEHHOCTH J>XH3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHS TOCIACACTBUH MU
HENPHSITHS BPEIHBIX TPUBBIYEK (YHNOTPEOJICHHS aJIKOTOJIsI, HApPKOTUKOB, KYPCHHS),
HEO0OXOAUMOCTH COOJTFOZICHUS MPaBUiI 0€30MaCHOCTH TIPU OOpaIEeHUH ¢ XUMHUYECKUMHU
BEIICCTBAMU B OBITY U peaJIbHOM KM3HU;

TpynoBoro BocnuTaHus

8)  wuHTepeca K MPaKTHUECKOMY U3yUEHHIO MPOQPecCuii U Tpyaa pas3- JUIHOTO
poza, yBaXKEHHUE K TPYAY M pe3ysibTaTaM TPYAOBOW JESTENb- HOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHMM 1O XHUMHH, OCO3HAHHOTO BBIOOpA
UHAUBUAYATbHON TPAGKTOPUHU MPOAOJ- KEHUS 00pa3oBaHUS C YYETOM JMYHOCTHBIX
UHTEPECOB M CIIOCOOHO- CTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH;
YCHENTHON Mpo(deCCHOHATBHON JIEeSITEIPHOCTH M Pa3BUTHUS HEOOXOJMMBIX yMe- HHM;
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

DKOJIOTMYECKOT0 BOCITUTAHUS

9)  SKOJIOTHMYECKH I1eJIeco00pa3HOro OTHOIICHUS K MPHUPOJE KaK UCTOYHHUKY
KU3HU Ha 3emMJie, OCHOBE €€ CYLIECTBOBAHUSA, MOHUMA- HUS LIEHHOCTU 3/I0POBOTO U
O6e3omacHoro oOpasza KU3HU, OTBETCTBEH- HOTO OTHOIICHUS K COOCTBEHHOMY
buznuecKOMy U TICUXHYECKOMY 3/I0POBbIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUSI TIPABUIT
06e30macHOr0 MOBEACHHS MPHU paboTe ¢ BEMIECTBAMH, a TaKXKE B CUTYallUAX, YTPo-
KAIOIINX 3I0POBBIO U KU3HU JIIO/IEH;

10) cnocoOHOCTH NMPUMEHSTH 3HAHWSI, TOJydaeMble NMPU HU3y4e- HUU XUMUH,
JUISL PELIEHUs] 3a]1a4, CBA3AaHHBIX C OKPYXKAIOLIEH NpU- POAHOM CPENOW, MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJNbTYphl, = OCO3HaHUA  T[J0OAJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U IMy- Tel UX pellIeHUs TOCPEICTBOM METO/IOB XUMHUH;

11) DSKOJOTMYECKOTO0 MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATbCSI UM B
[MO3HABATENbHOW, KOMMYHUKATUBHON U COLUAIBHON TPAKTHUKE .

MeTaIlpeI[MeTHLIe PE3yJabTaThl



B cocraBe MerampeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIE IS
(opMHUpOBaHUS MUPOBO33pPEHUST OOILIEHAYYHBIEC MOHATUSA (3a- KOH, TEOPHsl, MPUHLIHII,
runoresa, Gakt, CUcTemMa, IpoLecc, SKCIe- PUMEHT U AP .), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAaYUYHbIX YUEOHBIX MPEAMETAaX U MO3BOJISIOT HA OCHOBE 3HAHUU U3 3THX
npea- MeToB (hOPMHUPOBATH NMPEICTABIECHNUE O LEIOCTHON Hay4HOU KapTH- HE MHpaA, U
yHUBEpCAJIbHbIE  y4eOHble  JEHCTBUS  (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,
PEryJIsTUBHBIE), KOTOpble obOecneunBaloT (op- MHUpOBaHHE TOTOBHOCTU K
CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHHUIO yU€OHOU 1eATETbHOCTH .

MeranpenMeTHble pe3yibTaThl OCBOECHUS 00pa30BATEIBHON MPO- TpaMMBbI IO
XUMHHU OTPa)KalOT OBJIAJICHUE YHUBEPCAJIbHBIMHU [O3HA- BATEJIbHBIMU JIEUCTBUSIMU, B
TOM YHUCJIE:

ba3oBbIMH TOTHYECKUMHU IEHCTBUSIMU

1)  yMeHHEM HCMOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIIJICHUS IPU OCBOCHUN
3HAHWM: PacKphIBaTh CMbBIC] XUMHUYECKUX TMOHSATUN (BBIACIATH HUX XapaKTepHbIC
NpU3HAKH, YCTAHaBIMBATh B3aUMO- CBS3b C JAPYTMMH MOHSTHSIMHU), HMCIOIb30BaTh
HNOHSTHS JUIsl 00bsIC- HEHUSI OT/IENbHBIX (PAKTOB U SIBIICHUH; BHIOMpATh OCHOBAHUS U
KpUTEpUH i KiIacCU(UKAIMM XUMHUYECKUX BEIIECTB M XUMHUYE- CKUX PEaKIIUiA;
YCTaHABIMBATh MPUYMHHO-CJIEJICTBEHHBIC CBSI3M MEXAY OOBEKTAaMU H3YUYCHUS;
CTPOUTH JIOTHYECKUE PACCYXKACHHS (MHIYKTUBHBIC, ACAYKTUBHBIC, MO AHAJIOTHUH);
JIeNaTh BHIBOIBI U 3a- KIIIOUCHUS,

2)  yMCHHEM NPUMEHSTHh B IMpPOIECCE MO3HAHUS TMOHATHS (NpEel- METHBIC U
METaNpeAMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJENH, UCHOJIb3yEMbIE B XHMHUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIC IMPEICTaBICHUS —
XMUMHUYECKUH 3HaK (CHMBOJ D3JEMEHTa), XUMHueckas (opMmysna U ypaBHEHUE
XUMHUYECKON peak- IMM — TMPU PEIIeHUU y4yeOHO-IIO3HABaTENbHBIX 3a/1a4; C yUYETOM
TUX MOJEIBHBIX MNPEJICTaBICHUN BBIABIATH U XapaKTEpU30BaTh Cy- IIECTBEHHbBIE
NPU3HAKK U3y4aeMbIX OOBEKTOB — XMMMUECKUX BEIIECTB M XUMHUYECKHX PEaKIIMM;
BBISBJIATH  OOILIHE 3aKOHOMEpPHO- CTH, IPUYUHHO-CIEACTBEHHbIE CBSI3U U
OPOTUBOPEUMs B U3y4aeMbIX IMpOLECCaX U SBICHUSX; Mpeajaratb KpUTEPUH s
BBISIBJICHUSI 3THUX 3aKOHOMEPHOCTEH M NMPOTUBOPEUUi; CaMOCTOSITENIbHO BbIOU- PaTh
croco0 peuieHust yyeOHOHM 3ajnauu (CpaBHUBAaTh HECKOJIBKO Ba- PUAHTOB PEIICHUS,
BbIOMpaTh HauOoyiee MOAXOJAMIMM C YYETOM Ca- MOCTOSITEIBHO BBIIEICHHBIX
KpUTEPUEB);

bazoBpIMU Hccile10BaTEIbCKUMU JIEUCTBUSIMA

3) yMCHHEM WCIIOJIb30BaTh  IIOCTABICHHBIC BONPOCHI B  KAauecTBE
WHCTPYMEHTA TIO3HAHUS, a TAKXKE B KAU€CTBE OCHOBHI JIsl (POPMU- POBAHUS TUTIOTE3BI
10 IPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMbIX CYKJICHHM;

4)  npuoOpeTeHue OIbITa MO TUIAHUPOBAHHIO, OPTaHU3AIUN U TIPO- BEICHUIO
VICHHUYECKHX OJKCIIEPUMEHTOB: YMEHHME HaOmoAaTh 3a XO- JIOM TIpoIecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (popMynHpoBaTh OOOOILIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEH- HOTO OMbITA, UCCIEAOBAHUSA, COCTABIATh OTYET O
MpOJIeJIaHHOMN pa- 0oTe;

Pabotoii ¢ undopmanueit
5) yMmeHmeM BBIOMpATh, AHATU3UPOBATH M  HWHTEPIPETUPOBATH  HH-
dbopmanuio pazIMyHbIX BUJIOB U (OPM MPEACTABICHUS, MOJydae- MYK M3 Pa3HbIX



HUCTOYHUKOB (HAy4YHO-TIONYJIApHAs JIUTEepaTypa XH- MHYECKOrOo COJEp KaHMs,
COpaBoYHble mocoOus, pecypchl MHTepHe- Ta); KpPUTUYECKH  OLICHUBATH
MPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

6) yMeHHEM NPUMEHATh pa3IMYHbIE METOJBI M 3alpPOChl MPH MO- HUCKE H
oT00ope HHPOPMALIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXO0- TUMBIX JIJIs1 BBIIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3a/1au OIpe- AENEHHOI0 THMa; NPpUOoOpEeTEeHUE OIbITa B
0o0JacTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX  TE€XHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CH- CTEM;
CaMOCTOSATEJILHO BBIOMpPAaTh ONTUMAJbHYIO (POpMY MpeAcTaB- JeHUus uHOpMalUuu U
WUIIOCTPUPOBATh pellaeMble 3aJayd  He- CJIOKHBIMU CXeMaMH, JharpaMmamy,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

7)  yMCHHMEM WCIIONB30BaTh M AaHAIU3UPOBATH B IMpolecce y4eOHOUW u
UCCIIeI0BATENbCKON JEATENBbHOCTH MHMOPMALIMIO O BIUSHUM NPO- MBIIIJIEHHOCTH,
CEJIbCKOI'O X034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaroIIEel IPUPOIHOM Cpeabl;

YHuBepcaabHBIMH KOMMYHHKATUBHBIMU JCHCTBUSMU

8) ymeHweM 3agaBaTh BONPOCHI (B XOJC JHAlora W/WIW JUCKYCCHH) II0
CyIIeCTBY 0OCYykJaeMOi TeMbl, (OPMYJIIMPOBATH CBOM MPEIJIOKCHUS OTHOCHTEIIHHO
BBITIOJTHEHUS MTPEVIOKCHHON 3a/1a4H;

9) npuoOpeTeHHE  ONbITA  NPE3CHTAMHA  PE3YJIbTATOB  BBIOIHCHHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOpPHOTO OIbITa, JabOpaTOpHOM pPaboOThl TIO
MCCIICJIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOCK- Ta);

10) 3aMHTEpEeCOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAMU MO3HABATECILHOU U
MCCIIEJIOBATEIICKON JEATEIIBHOCTH TPH PEIICHHH BO3- HUKAKIIHUX MpoljeM Ha
OCHOBE yu€Ta OOIIMX WHTEPECOB M COIIACOBAHUS MO3MUIMHA (00CykIeHus, oOMeH
MHEHHSIMH,  «MO3TOBBIE  IITYPMBI», KOOPJIWHAIIMSI  COBMECTHBIX JICWCTBHUH,
OIIpeIeTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJTHEHHON paOOThI U 1P .);

VYHUBEpCAIBHBIMU PETYISATUBHBIMU ACHCTBUIMU

11) yMeHHEM  CaMOCTOSTEIIBHO  OMNPEACNIATh  IEIH  JCSITEIbHOCTH,
IUIAHUPOBATh, OCYIIECTBISITh, KOHTPOJMPOBaTH M TP HEOOXOJU- MOCTHU
KOPPEKTHUPOBATh CBOIO NIEATEIHLHOCTH, BbIOMpaTh HanbOosee 3¢h(HEKTUBHBIE CIOCOObBI
peuieHns y4yeOHbIX M IO3HABaTEIbHBIX 3a- Jlay, CaMOCTOSTENIbHO COCTaBIATH WU
KOPPEKTUPOBATH NMPEIIOKECHHBIM aJrOPUTM ACHUCTBUM NHPU BBINOJHEHUN 3aJaHUN C
y4€TOM TIOJNIYYCHHsI HOBBIX 3HAHUW 00 WH3y4aeMbIX OOBEKTaX — BEHIECTBaX U
peaKIusaX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YIbTATa 3asiBIICHHON LIEIIH;

12) yMeHHEeM HCHOIb30BaTh M aHATM3HPOBATH KOHTEKCTHI, MpeaiaracMbic B
YCJIOBHH 3a/IaHUU .

IIpeaMeTHBIE Pe3yabTaThI

B coctaBe mnpeaMeTHBIX peE3yJbTaTOB IO OCBOCHHIO O00S3aTeIbHO- IO
COJIepKaHMs, YCTAHOBJICHHOTO JAaHHOM MpUMEpHOM padoueil mpo- TrpaMMOH,
BBIJICTITIOT: OCBOCHHBIC OOYYAIOIIMMHCS HAay4yHbIC 3HAa- HHUS, YMEHHUS U CIOCOOBI
TEeUCTBUM, crermuduyeckue Ui mOpeamMer- HoMl  objacth  «XUMUS», BHUIBI
NESTEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUA, €r0 MHTEPIPETALNH, MPeoOpa30BaHUIO
Y IPUMEHEHHIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYyaIUsIX .

[IpenmeTHbIE PE3yabTAThl MPEACTABICHBI 10 TOJaM OOYyYEHHS U OTPa)karoT



c(hOpMUPOBAHHOCTD Y 00YUAIOIIHUXCS CICAYIOMMNX YMe- HUM:

8 KITACC

1)  packpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX IMOHITHH: aTOM, MOJICKYJa,
XUMUYECKHUI JIEMEHT, MMPOCTOE BEIIECTBO, CI0KHOE Be- LIECTBO, CMECh (OIHOPOAHAS
Y HEOJHOPOJIHAs), BAJICHTHOCTh, OT- HOCUTEIbHAS aTOMHAas W MOJICKYJISIpHas macca,
KOJIMYECTBO BEIlle- CTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0Js1 XUMUYECKOTO JJie-
MEHTa B COCJAMHEHUU, MOJSPHBIA O00BEM, OKCHJI, KHCJIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPULIATEIIBHOCT, CTEIECHb OKHCJICHUS, XUMHYECKas peakius,
KJaccuduKalus peakluuii: peakiuu COeIH- HEHUS, PEaKIMHM Pa3sIOKEHUs, PEaKinu
3aMelIeHus, PeaKuu 00- MEHa, DK30- M HHIAOTCPMHYECKHE PEAKIUU; TEIIOBOM
s ekt peak- 1UU; AIPO aTroMma, DJIEKTPOHHBIM CJIOW aTroma, aToOMHas OpOUTallb,
paadyc aToMa, XMMHYECKasl CBA3b, MOJISIPHASI M HEMOJISIpHAs KOBa- JICHTHasl CBS3b,
WOHHAs CBSI3b, MOH, KATMOH, aHUOH, PacTBOP, Mac- COBasi JI0JIisl BEIIEeCTBA (MPOIEHTHAsI
KOHIIEHTpAIIMsI) B paCTBOPE;

2)  WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX T0- HATHH (CM . IT
. 1) ¥ IpUMEHATH 3TU MOHATHS TIPU ONMKMCAHUU BEIIECTB U WX MPEBPAIICHUN;

3)  HKCmoab30BaTh XHMHUYECKYH0 CHMBOJIMKY JUIS COCTaBJICHHS (HOpMYyI
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

4)  onpeaensaTh BAJIEHTHOCTH AaTOMOB D3JEMEHTOB B OWHApHBIX COE-
JUHEHUSIX, CTENEeHb OKHCJICHHUS DJIEMEHTOB B OWHApPHBIX COEJUHEHU-  SIX;
NPUHAITICKHOCTh BEIIECTB K OIpPEAeNIEHHOMY KJIacCy COeluHe- HUM mo (opmynam;
BUJI XUMUYECKOU CBSI3M (KOBAJEHTHASI MU MOH- Hasl) B HEOPTaHUYECKNUX COEANHEHUSAX;

5)  packpeiBath cMmbica Ilepuoanueckoro 3akona J| . M . Menzene- eBa:
JEMOHCTPUPOBATh NMOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKUX
AJIEMEHTOB OT WX moJjioxkeHus B [lepuoguue- ckoil cucTEME; 3aKOHOB COXPAHEHMS
MaccChbl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOIO YYEHHS, 3aKOHA
ABoraznpo; omM ChIBaTb W XapakTepu3oBaTh Tabmuunyto (opmy Ilepuognyeckoit
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3inyaTh TMOHATUS «rJaBHAs MOJArpyIa
(A-rpynma)» u «mo6ounas moarpymnma (b-rpymnma)y», Ma- nple U OOJIBIIME TIEPUOIBI,
COOTHOCHTH 00O3HAYEHHMsI, KOTOpble UMetoTcs B Tabmmie «[lepunomnyeckas cucrema
XUMHUYECKHX 3Jie- MeHTOB J[ . 11 . MenaeneeBa» ¢ 4HMCIOBBIMUA XapaKTEPUCTUKAMHU
CTpO- €HHS aTOMOB XHUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, oOlee 4Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

6)  KIacCUPUIMPOBATH XHMHUYCCKUE AJIEMEHTHI; HCOPTaHUICCKUE BEIICCTBA;
XUMUYECKHE PEeaKUUH (IO YMCIY M COCTaBY YYacCTBYIOIIMX B PEAKIMU BELIECTB, IO
TEIIOBOMY 3P DEKTy);

7)  XapakTepu3oBaTh (ONMUCHIBATH) OOIIUE XMMHUYSCKHAE CBOH- CTBa BEIICCTB
pa3IMYHBIX KJACCOB, TMOATBEPKAasl OINUCAHUE MPUME- pPaMu MOJEKYISPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

8)  mporHo3wpoBaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HX Ka-
YECTBEHHOT0 COCTaBa; BO3MOXKHOCTU MPOTEKAHUS XUMUYECKUX IMpe- BpallleHUH B
Pa3IUYHBIX YCIOBUAX;

9)  BBIUMCIATH OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MacChl
BEILIECTB; MAaCCOBYIO JOJII0O XMMHUYECKOTO 3JeMEHTa Mo (op- MyJie COCIUHEHHS;
MACCOBYIO JIOJIO BEHIECTBA B PACTBOpPE; IPOBO- JUTh PACYETHI MO YPaBHECHUIO
XUMHUYECKOU pEaKIUH;



10) npHUMEHATH OCHOBHBIC OINEPAIMU MBICIUTEIBHON JCATEIBHO- CTH —
aHaIu3 W CHUHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMAaTH3aluio, KiacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€M — I M3YYCHHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEaKIMi; €CTe- CTBEHHO-HAYYHBIC METOJbI MMO3HAHUS — HAOIIO/ICHHE,
U3MEpeHue, MOJICTUPOBAHUE, IKCIIEPUMEHT (peasibHbIA U MBICJICHHBIN );

11) crnemoBaTh  TIpaBWJIaM  TOJb30BAaHUS  XUMHYECKOW  TOCYAOH M
1abopaTopHbIM 00OPYJOBaHMEM, a TakKe TMpaBUjaM OOpaIICHHs C BEIIECTBAMHU B
COOTBETCTBHH C HHCTPYKITUSMH I10 BBITIOJHECHHIO JTA0OPATOPHBIX XUMUUECKHX OTIBITOB
M0 TMOJYYCHUI0O W COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOJAa W KUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHONM MAacCOBOM JOJIEH pacTBOPEHHOIO
BEIICCTBA; IJIJAHUPOBAaTh W  MPOBOJUTH  XUMHUYECKHE  OKCIECPHUMEHTBI IO
pacTo3HaBaHUIO PACTBOPOB MIENOUEH M KHUCIOT C MOMOIIBI0 HHIUKATOPOB (JTAKMYC,
dbenondranenH, METUIOPaHX U JIp .) .

9 KJIACC

1) pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX MOHSTHM: XUMHU- YECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHMOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTh, JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKas
peakiusi, XuMU4YecKasi CBs3b, TEIUIOBOM A(PEeKT peakiuu, MOJab, MOJSPHBIA 00BEM,
pac- TBOp; OJJIEKTPOJUTHI, HEANEKTPOIUTHI, BICKTPOJUTHYECKAST JTHUCCOIMAIIMS,
peakIMu MOHHOTO0 OOMeEHa, KaTaju3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMBbIE H
HEOOpaTUMbIC PEAKIIUH, OKUCIUTEIb- HO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, OKUCITUTEINb,
BOCCTAHOBHTEJIb, OKUCJIICHUE U BOCCTAHOBJICHUE, AJIIOTPONHUs, aM(POTEPHOCTh, XUMH-
Yyeckasl CBsI3b (KOBaJIGHTHAs, MOHHAs, METAJUIMUECKas ), KPUCTANI- JIMUYeCKas peméTka,
KOppO3Usi METaJUIOB, CIUIaBbl; CKOPOCTh XUMH- YECKOW peaKluH, MpeesIbHO
nonyctumasi konuentpamus (I1IJIK) Bemectna;

2)  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUCCKUX MO~ HATHH (CM . TI
. 1) ¥ IpUMEHATH 3TU MOHATHS NIPU ONUCAHUU BEIIECTB U UX IPEBPALICHUN;

3)  HUCMOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY [UIS COCTaBICHHS (HOPMYII
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

4)  ompenensTh BaJCHTHOCTh M CTENICHb OKHCICHUS XUMUYCCKUX JIEMEHTOB
B COCJIMHEHMSIX PA3IMYHOTO COCTABa; MPUHAMJICKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIAcCy COeAMHEHHH 1Mo dopMyrnaMm; BUJ XUMHUYECKON CBs3M (KOBaJieHTHAs, MOHHAs,
METAJUIMYECKAs])) B HE- OPraHMYECKUX COCIUHEHMSX; 3apsii MOHA IO XUMHYECKOMN
dbopMy- J1e; xapakTep Cpeabl B BOAHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIAN- HEHHMH,
THUI KPUCTAIUTNYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;

5)  packpseiBath cMmbich [lepuoamueckoro 3akona J[ . U . Mennene- eBa u
JEMOHCTPUPOBATh €r0 TMOHWMAHHE: OIMHCHIBATh M XapaKTepHU30BaTh TAOIHUHYIO
dopmy Ilepmoamueckold CHUCTEMBI XMMHYE- CKHUX DJEMEHTOB: pa3nyaTh TMOHSATHSA
«rmaBHas noarpymnma (A-rpynma)» u «nobounas noxarpynna (b-rpymnma)y, mamsie u
00nb- IIME TEPHOJbI; COOTHOCUTH OOO3HA4YEHUsS, KOTOPbIE MMEIOTCS B TIe-
pUOAMYECKON TaONMIle, C YKMCIOBBIMU XapaKTEpPUCTHUKAMH  CTpOE- HHUSL aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsja fAlpa, OO0IIee YHCIO DJIEKTPOHOB U
pacnpenesnieHue UX MO 3JIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTU B
M3MEHEHUM CBOMCTB 3JIEMEH- TOB U MX COCIMHEHUH B Mpenesiax MallblX NEPUOJIOB U
[JIABHBIX MOJ- TPYII C YYETOM CTPOEHUS UX ATOMOB;



6) KIaccUPUIMPOBATH XUMHYECKHE  DJICMCHTBI, HEOpPraHWuYe-  CKUe
BEIIECTBA; XUMHUYECKUE peakuuu (IO YUCIy U COCTaBy yda- CTBYIOIIMX B pEeakUuU
BEILIECTB, IO TemIOBOMY »3(PQdexkTy, M0 u3Me- HEHUI0 CTENEeHEW OKUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

7)  xapakTepu3oBaTh (ONMHUCHIBATH) OONIME W CHEIUPUUCCKUE XHUMHYCCKUE
CBOICTBa MPOCTHIX U CIIOKHBIX BELIECTB, MOJATBEPXk- Jasg OMUCAHUE MNpPUMEpPaMHU
MOJIEKYJISIPHBIX U UOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

8)  cocTaBIATh YpaBHEHUS JJICKTPOJUTHYCCKOW JHCCOLMAIMHM  KUCIOT,
HIeJI0Ye U coJieil; MOoJHbIe U COKPAIEHHBIE YPaBHEHUS pe- aKUUMi MOHHOIO OOMEHa;
YpaBHEHHMs pEaKLUi, TOJTBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKOU CBSA3H MEXKIY
BEIIECTBAMU PA3JINU- HbIX KJIACCOB;

9)  packpbiBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX peaKInid;

10) mnpoOrHO3MpOBaTH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS;
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUHN B PA3IMUHbBIX YCIOBUSX;

11) BBIYKCIATH OTHOCHUTCIBHYIO MOJISKYSIPHYIO W MOJISAPHYIO MAacChl
BEIIECTB; MAacCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMEeHTa 1o (op- Mylie COCIMHCHUS;
MacCOBYIO [IOJIFO BEIIECTBa B pAcTBOpE; MPOBO- IUTh Pacu€Thl MO ypaBHEHUIO
XHUMHYECKOHW PEaKIIvH;

12) cnemoBarh  TIpaBWJIaM  TOJb30BAaHUS ~ XUMHYECKOH  TMOCYAOH W
nabopaTopHbIM 00OPYIOBaHHEM, a Tak)Ke IpaBUiIaM OOpaIIeHUs C BEIIECTBAMU B
COOTBETCTBHH C MHCTPYKIIHUSIMH IO BBITIOJIHEHUIO JTa00OPAaTOPHBIX XUMHYECKUX OIBITOB
10 TIOJTYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YTIIEKUCIIOTO Ta3a);

13) m[poBOAUTH PpEaKIWH, TMOATBEPKIAIOIINE KAdeCTBEHHBIH CO- CTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OINBITHBIM IYTEM XJIOPHUI- OpPOMUI-, HOAHI-,
kapOoHat-, pocdar-, cuiMKaT-, cyabdar-, TH- IPOKCUI-UOHBI, KATHOHBI AMMOHHS H
MOHBI H3yYCHHBIX METAJIIOB, IIPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTaHUICCKHIX
BEIIIECTB;

14) NpPUMEHSATh OCHOBHBIC OINEPALUU MBICIUTEIBHON JEATEIbHO- CTH —
aHalM3 ® CHHTE3, CpaBHEHWE, OOOOIIEHHE, CHCTEMAaTU3alluio, BBISIBICHUC
MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — JUIsl M3yYECHUS CBOMCTB BEIIECTB U XUMHYECKUX
peakinii; €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS — HaOII0/IeHne, W3MEpEHHUe,
MOJICIMPOBAHME, SKCTIEPUMEHT (PEaIbHBIN U MBICIICHHBIH) .



2. Conep:xanue y4eOHOIo npeamera
BBenenue. IleppoHayasibHble XUMUYECKHE MOHATHS (8 YacoB)

[Ipenmer XUMHM, METOABI TO3HAHMS B XUMHUH: HaOMIOACHUE, SKCIIEPUMEHT,
MozenupoBaHue. VcTouyHuKM XuMuyeckod UHPOpMALMM, €€ IMOJYyYeHHe, aHalu3 H
IIPEACTABIEHUE €T0 PE3YJIbTATOB.

[loHsiTHE O XMMHUYECKOM »HJIeMEHTe U (opmMax ero CyuiecTBOBaHHUsA: CBOOOIHBIX
aToMax, MPOCTHIX U CIIOKHBIX BEIIECTBAX

[IpeBpatienus BemecTB. OTIMYNE XUMUYECKUX PEaKUUid OT PU3NUYECKUX SBJICHUM.

Ponb xuMuu B )KU3HH yeroBeka. XeMopuiaus u xeMohoous.

Kparkue cBeneHuss W3 HMCTOpPUM BO3HUKHOBEHHsS M pa3BUTHS XuMuH. llepuon
anxumuu. [lonstue o ¢punocodpckom xamue. Xumus B XVI B. PazButne xumuu Ha Pycu.
Ponb oTedyecTBEHHBIX Y4YEHBIX B CTAHOBJICHMM XHUMHUYECKOM Hayku — pabotel M. B.
Jlomonocosa, A. M. bytnepoga, JI. 1. Menneneena.

XHUMHUYECKass CHMBOJIMKA. 3HAKW XHUMHYECKUX DJIEMEHTOB M TNPOUCXOXKIEHUE HUX
Ha3BaHui. Xumuueckue popmyibl. UHAEKCH U KOO HUIIUESHTHI.

OTHOCUTENBHBIE aTOMHAsg W MOJEKyIspHas Macchl. Pacuer MaccoBod J0iH
XUMHYECKOT0 3JIEMEHTa M0 (pOpMYyJie BeIleCTBa.

[lepuonnueckas cucrema xumudeckux snemeHtoB [[. . MenneneeBa, ee cTpykTypa:
MaJible ¥ OOJIbIINe NEPUOIbI, TPYNINBI U NOArPYNIbI (T1aBHag U noboyHas). [leproanueckas
CUCTEeMa KaK CIPaBOYHOE MMOCOOUeE /ISl TOTYyUEHHUs CBEICHUI 0 XUMHUYECKHUX dJIeMEHTaX.

PacuerHble 3a1aun
1. HaxoxaeHrne OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl BEILIECTBA MO €r0 XMMUYECKOM

dbopmyie.
2. BpIuncieHne MacCcoBOW JJOIM XUMHUYECKOT'0 3JIEMEHTA B BEIIECTBE 110 €T0 PopMyJIe.

JdeMoHCTpamuun

1. Monenun (mapoctepkHeBble U Ctroapra bpurne6a) pa3audHbIX MPOCTHIX U
CJIOKHBIX BELIECTB.

2. Kommekmus cTeKISTHHON XUMUYECKOU ITOCY/IbI.

3. Komeknus MaTepraioB ¥ U3/ISJIUH Ha OCHOBE aJTFOMUHUS.

4. BzauMopeicTBUE MpaMopa C KUCIOTOW U MOMYTHEHUE U3BECTKOBOU BOJIBI.

JlaGopaTopHbIe ONBITHI

1. CpaBHeHHE CBOMCTB TBEP/IbIX KPUCTAJUIMYECKUX BEILIECTB U PACTBOPOB.

2. CpaBHEHHE CKOPOCTH HCHApeHHs BOJbI, OJEKOJIOHA W JTHIOBOTO CHHPTa C
bunbTpOBaTBEHOM OyMarm.

IIpakTuyeckas padora Ne 1
«IIpaBuna TexHWKM 0€30MacHOCTH mpu paboTe B XUMHUYECKOM KaOWHETE.
JlaGopaTopHoe 000pyA0BaHHUE U OOpAIIEHUE C HUM.

Tema 1. ATOMBI XUMHYECKHX 3J1eMEHTOB (9 4yacoB)
ATOMBI Kak (popma CyIIECTBOBAHUSA XMMHUUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEJCHHS O
CTpOeHHHU aTOMOB. JloKazaTenbCTBa CIOXHOCTH cTpoeHus atomoB. OmbiThl Pesepdopna.



[InaneTapHas MOAEIb CTPOEHHUS aTOMA.

CocTtaB aTOMHBIX SA€p: MPOTOHBI M HEUTpPOHBL. OTHOCUTENIBHAS ATOMHAs Macca.
B3anmoCBs3b NOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIbHAS AaTOMHASI MACCay.

N3meneHune umucia ONpoOTOHOB B SApe aTomMa - OOpa30BaHHUE HOBBIX XUMHUYECKUX
3JIEMEHTOB.

N3meneHue yncia HEUTPOHOB B siipe aTroMa - oOpa3zoBanue n30TonoB. COBpEMEHHOE
ONpPEACICHUE TOHATUS «XUMUYECKHN 3yeMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB
OJIHOTO XMMHYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpO€HUE JJIEKTPOHHBIX YPOBHEW aTOMOB XUMHYECKUX JJIEMEHTOB
MaJIBIX NEpUoNOB nepuoandeckou cucreMsl 1. 1. Menneneesa. Ilonsatre 0 3aBeplieHHOM U
HE3aBEPIICHHOM JIEKTPOHHOM CJIO€ (IHEPTETUYECKOM YPOBHE).

[lepuonnueckass cucrema xumuueckux snemeHtoB JI. WM. MenpaeneeBa u crpoeHue
aTOMOB: (PU3MUYECKUN CMBICI TOPSJAKOBOTO HOMEpA 3JIEMEHTa, HOMEpa TpYIIbl, HOMEpa
nepuo/a.

N3MeHenne 4mMcna HIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM YpOBHE aTroma
XUMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJIOKHUTEIBHBIX U OTPUIIATEIbHBIX HOHOB. VOHBI,
o0pa3oBaHHbIE aTOMaM{ METAJUIOB U HEMETaJUIOB. [I[pyuunHBI U3MEHEHUS! METAUTMYECKUX U
HEMETAJUTMYECKUX CBOWCTB B MEPUOAAX U IPyMIaXx.

O6pazoBanne OuHapHbIX coeauHeHuid. [lonaTue 00 wWoOHHON CBA3U. CXeMbl
00pa3oBaHUs HIOHHOMU CBSI3H.

B3anmopelicTBue aTOMOB XUMHYECKUX JJIEMEHTOB-HEMETANIOB MEXIYy CoOol -
oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJ TMPOCTHIX BemecTB. KoBajlieHTHas HemosipHas
XUMHYECKAS CBS3b.

DJNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBI.

BzaumoneiicTBie aTOMOB XMMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MeEXAy coOoi -
oOpa3zoBaHHe OMHAPHBIX COETMHEHUN HEMETAJUIOB.

DIEeKTpOOTpUIIATeIbHOCTh. [IOHSATHE O KOBaJe€HTHOW mosisipHON CBsi3U. I[loHsiTHE O
BAJCHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BbIBATH KOBAJICHTHHIE XUMHUYECKHE CBS3H.
CocraBnenue ¢popMysn OMHAPHBIX COCTMHEHHM 110 BaJICHTHOCTH.

B3anmopelicTBue aTOMOB XHMHYECKHX DJIEMECHTOB-METAJJIOB MEXAy COOOM -
o0pa3oBaHKe METAUIMUECKUX KpUcTauioB. [IoHsATHE 0O METAITMYECKOM CBSI3H.

JdemoHcTpanuun
Mopaenn aToMOB XUMHYECKHX 3JeMEHTOB. llepuomndeckas cucteMa XHMHUYECKHX
anemenToB JI. 1. Menaeneena.

JlabGopaTopHbIe ONbITHI
3. MogaenupoBanue IpHUHIIHMNA TEHCTBUI CKAHUPYIOMIET0 MHUKPOCKOTIIA.
4. V3rotoBneHue Mojienell OMHAPHBIX COSTMHEHUH.
5. O3HaKOMJIEHHUE C KOJUIEKIUSIMU METAIIJIOB.

Tema 2. [IpocTbie BemecTBa (7 4acoB)

[TomoxxeHrne METAJNIOB M HEMETAUIOB B IMEPUOAUYECKOM CUCTEME XHUMHUYECKHX
anemeHToB J[. M. MeHnneneeBa. BaxHelline NpOCThIE BEIIECTBA - METAIUIBL: JKEIE30,
AQTIOMUHUM, KaJlbIIUi, MarHui, HaTpui, kanuil. O01re pu3ndeckue CBOMCTBA METAJIIOB.

Baxueiimmme mpocThie BelleCTBa-HEMETALIBI, OOpa3OBaHHBIC aTOMaMH KHCJIOPOJa,
BOJIOpO/a, a30Ta, cepwl, gocdopa, yriaepoaa. Monekyiabl MPOCTHIX BEIIECTB-HEMETAJIOB:



BOJIOPO/1a, KHCIOPOAA, a30Ta, FaJIOr€HOB.

OTHOCHUTENbHAS MOJIEKYJIIpHAs Macca.

CrocoOHOCTh AaTOMOB XUMHUYECKHX DJIEMEHTOB K 00pa30BaHUIO0 HECKOIBKHUX MPOCTHIX
BEILIECTB — aJUIOTpoNusl. AJIOTpOrHble Moaudukanuu kuciopona, ¢ocdopa u 0J0Ba.
MeTtaninueckue W HEMETaUIMYECKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCHUTENBHOCTH
JICJIEHUS] IPOCTHIX BEIIECTB HA METAJIbIl 1 HEMETAJLIBI.

Yucno Asoranpo. KonnuectBo Beniectsa. Moisb. MonsipHas Macca.

Monsipabiii 00beM ra3000pa3HbIX BemecTB. KpaTHble equHUIIBI KOJTHYECTBA BEIIECTBA
— MWUIAMOJb M KHJIOMOJb, MHJUIMMOJISIPHAS W KWJIOMOJISIpHAash MacChl BEIIECTBa,
MUJUTUMOJISIPHBIN ¥ KWJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEUIECTB.

PacdeTsl ¢ MCMONBb30BaHUEM MOHSTUH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJIAPHBINA 00EM Ta30B», KIIOCTOSTHHAS ABOTAIPOY.

PacueTHble 3agaun
1. BpluucneHnue MOJSIPHOI MacChl BEIIECTB MO0 XUMUUECKUM (popMyJiam.
2. PacyeTsl C UCNOJIB30BAHUEM MOHATHU «KOJUYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBINA 00BEM Ta30BY», «IIOCTOSIHHAST ABOTaIPOY.

JemoncTpanuu. [lonyuenue o3ona. OOpasubl 6eoro u ceporo 0yoBa, OENoro u
kpacHoro ¢ocdopa. Hekoropble MeTasuibl U HEMETaUIbl KOJMYECTBOM BellecTBa 1 MOJIb.
Mogaenb MoJsIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbIie ONbITHI
6. O3HaKOMIIEHHE C KOJUIEKIIUSIMU HEMETAIJIOB.
7. O3HaKOMIIEHHE C KOJUICKIIUSIMU OKCUJIOB.

Tema 3 . CoeqrHeHUsI XMMHUYECKHUX 3J1eMeHTOB (14 yacoB)

Crenensp okucnenusi. CpaBHEHUE CTENIEHU OKUCIIEHUS U BaJI€HTHOCTH.

Omnpenenenue CTENEHU OKHCICHUS 3JIEMEHTOB 110 XUMUYECKOH (hopmysie coeTMHEHHUS.
Cocrasiieane ¢hopmysl OMHAPHBIX COCTMHEHUH, 00N cIOCO0 WX Ha3bIBaHMS.

bunapHbie coelMHEHNUS METANIOB U HEMETAJIOB: OKCHJIBI, XJIOPHUBI, CyIbQUABI U JIP.
CocraBnenue ux Gopmyi.

bunapHbIe cOeTMHEHNS] HEMETAUIOB: OKCUBI, JIETy4YHE BOAOPOJIHBIE COCAUHEHUS, UX
coctaB. IlpencraBurenum OKCHAOB: BOJA, VYIVIEKUCIBIA Tra3 W HEramieHas W3BECTb.
[IpencraBurenu neTyunx BOAOPOAHBIX COEIUHEHUN: XJIOPOBOAOPOI U aMMHUAK.

OcHoBaHMs, X COCTaB U Ha3BaHUsA. PAaCTBOPMMOCTh OCHOBaHHI1 B BOJIE.

Tabnua pacTBOPUMOCTH THIPOKCUAOB M cojiel B Boje. lIpenctaBurenu mienodeii:
TUAPOKCHUIBI HATPUS, Kanus U Kanblus. [[oHsITHE 0 KAUECTBEHHBIX PEAKIUSX.

Nupukaropel. I3MeHeHHEe OKpaCKy MHAMKATOPOB B LIEJTIOYHOM CpELE.

Kucnotsl, nx coctaB u HazBanus. Knaccudukanus kucnot. [lpencraBurenu KUCIOT:
cepHasi, consiHas W a3oTHad. llonstne o mkaine kucnotHoctTw — mkana-pH. M3menenwne
OKpAacCKy UHAUKATOPOB B KUCJIOTHOM CpeJIe.

Counn kaK TpOU3BOAHBIE KUCIOT U OCHOBaHUU. VX cocTaB 1 Ha3BaHUs.

PactBopumocts coneit B Boge. [IpeacraButenu coneit: XJopua HaTpusi, KapOOHAT U
docdar kanbIus.

AMopdHBIE U KPUCTAIUIMYECKUE BEILIECTBA.

MexXMOoNeKyIsspHbIe B3aUMOACHUCTBUA. THIBl KPUCTAIMYECKUX PELIETOK: HMOHHAS,



aTOMHAs, MOJICKYJISIpHAasT U METAJUINYECKas. 3aBUCHMOCTh CBOMCTB BEIIECTB OT THUIIOB
KPUCTAUIMYECKUX PEIIETOK. Bemectsa MOJIEKYIAPHOTO M HEMOJEKYISPHOTO CTPOECHHS.
3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOEHHUS.

Uucteie BemiectBa U cMecu. [IpuMepbl KUAKUX, TBEPAbIX U Tra3000pa3HBIX CMECEH.
CBolicTBa YHCTBIX BEIIECTB U cMecer. IX coctaB. MaccoBast 1 00beMHAs 1O KOMIIOHEHTA
cMmecH. PacuéTel, cBSI3aHHBIC C MCIIOIb30BAaHUEM IOHATHS 0015

Pacyernbie 3a1aun
1. Pacuer MaccoBoif 1 0OEMHOM J10JI€l KOMIIOHEHTOB CMECH BEIIIECTB.
2. BbluncieHHME MacCcOBOM JOJM BEIIECTBA B PACTBOPE II0 M3BECTHOM Macce
PaCTBOPEHHOI'O BEILECTBA U MAaCCE PACTBOPUTEIIS.
3. BrluncneHne macchl pacTBOPSEMOTO BEIIECTBA UM PACTBOPHUTENS, HEOOXOIUMBIX JIJIs
IIPUTOTOBJICHUSI  OINPENEJICHHOM MacChl pacTBOpa C M3BECTHOM MAacCOBOM  JI0JIEH
PaCTBOPEHHOI'O BELIECTBA.

JemoncTpanuu. OOpa3ipl OKCHIOB, KHUCJIOT, OCHOBaHMM U coyieil. Mogenu
KPUCTAJUTMYECKUX PEIICTOK XJIOpHaa HaTpus, anMmasa, okcuaa yriaepoaa (1V). Kucnorno-
IIEJIOYHbIE HMHAMKATOPHI, M3MEHEHHWE OKPACKM B PANIMUHBIX Cpeaax. YHUBEpCAIbHBIN
UHIUKATOP U U3MEHEHUE €r0 OKPACKH B PA3JIMYHBIX CpEIax.

JlaGopaTopHbIe ONbITHI.

8. O3HakoOMJIEHHE CO CBOWCTBAMH aMMHAKa.

9. KauecTBeHHBIE peakliMM Ha YIJIEKUCIIBIN Ias3.

10.  Omnpenenenue pH pactBopoB kuciotsl. lllenoun u Bogsl.

11.  Ompeaenenue pH pacTBOPOB JIMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e IJI0JI0B.

12.  O3HAaKOMJIEHUE C KOJUIEKLHMSIMU CONEM.

13.  O3HaKOMJIEHHE C KOJUIEKIMEW BEUIECTB C PA3HBIM THUIIOM KPHUCTANIMYECKON
pemetku. M3rotoBnenne mojaene, Kpuctanyeckux pemerok [Ipaktudeckas padorta Ne2
«OuncTKa 3arpsA3HeHHON moBapeHHOU conmm» [Ipaktnyeckas pabora Ne3 «lIpurorosrienue
pacTBOpa C ONPEACICHHOW MAaCCOBOM JI0JIENM PACTBOPEHHOTO BEIIECTBAY

14.  O3HakomJIeHHE ¢ 00pa3IaMH TOPHOU MOPOJIBI.

Tema 4. U3meHenusi, npoucxoasimue ¢ Bemecrsamu (11 yaco)

[TonsiTHE ABIEHUN KaK U3MEHEHUH, MPOUCXOAIINX C BEIECTBAMMU.

SIBiieHMs, CBSI3aHHBIE C W3MEHEHUEM KPHUCTAJUIMYECKOTIO CTPOCHHMS BEIIECTBA IPHU
MOCTOSIHHOM €ro CcocTaBe, ¢usnueckue sBieHus. Dusmdeckue SBICHUS B XUMUU:
JTUCTHILISIINSA, KPUCTAJUIA3AIUs, BEITApUBAHUE M BO3TOHKA BEIIECTB, IICHTPU(YTUPOBAHHE.

SIBiieHMs, CBSI3aHHBIE C U3MEHEHHEM COCTABA BEIIECTBA, - XUMUUECKUE PEAKIIUU.

[IpuzHaku M yclOBUSI NMPOTEKaHUs XUMHUYECKHX peakuuid. [lonstue o0 3k30- U
SHJIOTEPMHUYECKHX peakIusaX. Peakuuu TropeHMss KaK YacCTHBIM CiIydall 3K30TEPMHYECKUX
pEeaKunii, IPOTEKAIOIINUX C BBIICJICHUEM CBETA.

3aKOH COXpaHEHUS! MACChl BEHIECTB. XMMUYECKHE YPAaBHEHUsS. 3JHAUEHUE MHIECKCOB U
ko3(ppunnentoB. CocTaBlieHNE YpaBHEHUN XUMUYECKUX peakiuil. PacueTsl Mo XUMHYECKUM
ypaBHeHUsIM. PellieHne 3ajjay Ha HaXOXJEHUE KOJIMYECTBA BEIIECTBA, MACChl WU OObeMa
MPOAYKTA PEAKLIHH IO KOJINYECTBY

BEILIECTBA, Macce WM 00beMYy HMCXOJHOI0 BellecTBa. PacueTbl ¢ HCHIOIB30BaHUEM
MOHATHUS «J0JsD», KOTJIa UCXOJHOE BEIIECTBO JaHO B BUJE PAacTBOpa C 3alaHHOM MAaCCOBOU



J0JIEW paCTBOPEHHOI'O BELIECTBA MU COACPIKUT ONPEAEICHHYIO IO IPUMECEH.

Peaxuuu pasnoxenus. [IoHsaTre 0 CKOPOCTH XUMUYECKUX PEAKLIUM.

Karanuzaropsl. @epMeEHTEI.

Peaknnn coenuuenns. Karanutnueckue 1 HEKaTaTUTUYECKUE PEAKIIHAH.

OOpatuMble U HEOOpaTUMbIE PEAKLIUU.

Peaknnn 3amemieHnsa. OJIEKTPOXMMHMYECKHW PSAJ  HAOPSDKEHUHM METauIOB, €ro
HCIIOJIb30BAHUE JUI IIPOTHO3UPOBAHUSA BO3MOXKHOCTH IPOTEKAHUSA PEAKUUU MEXIAY
METaJUIAMU U PaCTBOPaMU KUCJIOT. Peakiiuy BBITECHEHUs OJHUX METAJLIOB U3 PACTBOPOB UX
COJIEU IPYTUMU METAJUIAMU.

Peakiun oOmena. Peakuuu HedTpanu3anuu. Y ciaoBHs MPOTEKaHUs peakiuuii oOMeHa B
pacTBopax /0 KOHUA. THUMNBl XUMHYECKHX peakluuil (1o MNpU3HAKY «YUCIO U COCTaB
UCXOAHBIX BEIIECTB W MNPOAYKTOB peaklMW») Ha MpUMepe CBOWCTB BoAbl. Peakuus

Pa3JI0KCHUA — JJICKTPOJIU3 BOJBI. Peakuum coenuHeHHsT — B3aMMOJICHCTBUE BOJBI C
OKCHJIaMU METaJJIOB U HEMETaJIOB. I1oHsITHE «KTHAPOKCUOBD.
Peakiuu 3aMCIICHUA — B33HMOI[€ﬁCTBPI€ BOJBI CcO IMICJIOYHBIMHU u

IEJIOYHO3EMENIbHBIMU MeTa/ulaMu. Peaknuu oOMeHa (Ha mpuMmepe TUAPOu3a Cylbdpuaa
ATFIOMHUHMS U KapOu/1a KaabIlus).

PacueTHble 3agaun

1. BBIUHCIIEHUE TI0 XMMHUYECKUM YPABHEHUSAM MAacCChl WM KOJHWYECTBA BEIIECTBA IO
M3BECTHOM MACCe WJIM KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYIAIOIIMX B PEAKI[AIO BEIIECTB
WJIA IPOJAYKTOB PEAKIIHU.

2. Berunciienne maccbl (KOJWYECTBa BEIIECTBA, 00OBbEeMa) MPOAYKTA PEaKIuu, €Ciu
M3BECTHA MacCa UCXOIHOTO BEIIECTBA, CONEPHKAIIETO ONPEACICHHYIO JTOJII0 IPUMECEN.

3. Berunciienne macchl (KOJIWYECTBa BEIIECTBA, 00BbEeMa) MPOAYKTA PEaKIuu, €Ciu
M3BECTHA Macca pacTBOpPa U MAacCOBast J10JIs1 PACTBOPEHHOTO BEIIECTBA.

JdemoncTpanuu. [lpumepsl pusnyecKux siBJCHUH

1. IlnaBnenue napaduna.

2. Bo3ronka 1iona wiim 0€H30MHOM KHUCIOTEL.

3. PacTBOopeHUE OKpAIIEHHBIX COJIEH.

4. Inddy3ust AYyIMUCTHIX BEMIECTB C TOPSIICH JTaMIIOYKH HAKaJTUBAHMUS.

IIpuMepbl XUMHYECKUX SIBJICHUM!

a) TOpEeHUE MarHus;

0) B3aUMOJICHCTBHE COJSTHOM KUCIOTHI C MPAMOPOM UJTH MEJIOM;

B) noxy4eHue ruapokcuaa meau (11);

') paCTBOPEHHE MOJYYEHHOT O TUAPOKCUAA B KUCIOTAX;

1) B3aumozeiicteue okcuaa meau (I1) ¢ ceproil kucnoTO# NpU HArpeBaHUU;

€) pa3loKeHHe IepMaHraHaTa KaJlus;

) B3aHMOJIeiCTBUE pa30aBICHHBIX KUCIOT C METaJUIAMHU.

Paznoxkenne mnepokcuga BOJAOpOJA IMOMOINBI JHOKCHAA MapraHia M KaTalla3bl
KapTodes Wi MOPKOBH.

JlabGopaTopHbIe ONbITHI
15.  IlpokanuBaHue MeAU B IJIAMEHH CIUPTOBKU WJIA TOPEIIKH.
16.  3amemienue Meau B pactBope xnopuaa meau (1) sxemezom.



Tema S. PacrBopenne. PacrBopbl. Peakuuym MOHHOro 00MeHAa M OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE peakuuu. (18 yacos)

PactBopenne kak (¢uiznko-xumuueckuil npouecc. Ilonstue o rugparax u
KpucTtamoruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH
pacTBOPUMOCTHA TBEPJIBIX BEIIECTB OT TeMmepaTypbl. HachlllleHHbIE, HEHACBHILICHHBIE U
MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsI IPUPOJABI U CEIBCKOTO X034ICTBA.

[TonsiTe 00 APIEKTPOJUTHYECKON NUCCOLMAIUU. DJIEKTPOIUTHI U HE DJICKTPOJMTHI.
MexaHu3M AUCCOUMAIAN JIEKTPOIUTOB C PA3IUYHBIM TUIIOM XMMHUYECKOU CBsI3U. CTENEHb
AIEKTPOJIUTHYECKOM qucconanuu. CUIbHBIC U CIIa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHUS TEOPUM  DIICKTPOJMTUUECKON auccoumranuu. VoHHBIE
ypaBHEHUS peakiuid. YCIOBUS MPOTEKAHUS PEAKIMU OOMEHa MEXAY JJIEKTPOJIUTAMU 0
KOHIIa B CBETE€ UOHHBIX MPEICTABICHUM.

Kinaccudukanys MOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukanus. ucconuanuss KUCIOT U UX CBOMCTBA B CBETE TEOPUU
AIEKTPOTUTHYECKON JUCCcOMani. MOJIEKyIsIpHbIE U MOHHBIE YPABHEHUSI PEAKIUN KUCTIOT.
B3aumopeicTBrue KUCIOT ¢ METAUIAMU. DJIEKTPOXUMUUYECKUM PsAJl HAMPSHKEHUM METaJlIOoB.
B3aumopelcTBUe KUCIOT ¢ METANIAMU U OKCHJAaMU METAJUIOB. B3auMOIEHCTBUE KUCIIOT C
OCHOBAaHMSIMM - peakius HeuTpaauzauuv. B3auMoJeicTBHE KHCJIOT C  COJISIMH.
Hcnons3oBanue TaOMUIBI PACTBOPUMOCTH JUISI XaPaKTEPUCTUKH XHUMHUYECKUX CBOMCTB
KHCJIOT.

OcHoBanusi, ux kinaccudukanus. J(uccouuanys OCHOBAaHUM M MX CBOWCTBA B CBETE
TEOPUU DIIEKTPOJIUTUUECKOM JAHUCCOLMANMU. B3auMOIEeNCTBHE OCHOBAHUN C KHUCIOTaMH,
KACJIOTHBIMU OKCHJIaMU M coJsiMU. Mcronb3oBaHue TaOIUIBI PACTBOPUMOCTH  JUIS
XapakTEePUCTUKM XUMHYECKUX CBOWCTB OCHOBaHUU. PasznoxeHne HeEpacTBOPUMBIX
OCHOBaHUH TP HATPEBAaHUM.

Comu, ux knaccudukanus ¥ aucconuarnus B cBere TO/[. pa3muyHBIX THUIIOB COJIEH.
CgoiicTBa cojieii B CBETE€ TEOPHUH BJIEKTPOJMTHYECKON aucconuanuu. B3aumopaencTBue
COJIEd C METAUIaMH, YCIIOBUS MNPOTEKAaHWs OSTHUX peakuuil. B3anmmopencTBue colie ¢
KACIIOTaMH, OCHOBAaHMSIMH U coOJIAMH. lcnonb3oBaHWE TaOMHIBI PAacTBOPUMOCTH IS
XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB COJIEH.

O06001meHue cBefieHu 00 OKCUIaX, X KIACCU(PUKAIMA U XUMUIECKUX CBOMCTBAX.

['eHeTndeckue psiapl METAJUIOB U HEMETAJUIOB. | '€HETHUECKas CBSA3b MEXKIY KJIACCaMU
HEOPraHUYECKUX BELIECTB

OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OrnpeneneHue CTENEHH OKUCIEHUS U1l AJIEMEHTOB, 00pa3yroNIUMX BEIIECTBA Pa3HbIX
knaccoB. Peaknmn nmonnoro ooMena u OBP. OkuciuTenb 1 BOCCTaHOBUTEIb, OKHUCIEHHUE U
BOCCTaHOBJICHHUE.

Peakuyu wWOHHOro OOMEHa U  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
CocraBiieHHE  YpaBHEHUH  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU  METOAOM
3JIEKTPOHHOTO OajaHca.

CBoiicTBa NPOCTHIX BEIIECTB - META/VIOB M HEMETAJJIOB, KUCJIOT U COJIEM B CBETE
MPEACTaBICHUN 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECcCaX.

JlemoncTpanun. VcnbiTaHue BEIMIECTB MU HMX PACTBOPOB HA AJIEKTPONPOBOIHOCTb.
3aBUCUMOCTD DJIEKTPOIPOBOIHOCTH YKCYCHOM KUCJIOTHI OT KOHIIEHTPAIIUH.
B3aumoneiicTBue 1IMHKA ¢ cepoid, consiHoM kucioTou, xnmopuaoMm menu (I1). Topenune



MartHuysi.

JlabopaTopHbIe ONBITHI

17. BzaumopeicTBHE pacTBOPOB XJIOpUIA HATPUS U HUTpaTa cepedpa.

18. IlonydyeHue M CBOWCTBA HEPACTBOPUMOIO OCHOBAHHUS, HAIPUMEP TUAPOKCHIA
meau (11).

19. BzauMojaencTBHUE KHUCIOT ¢ OCHOBAaHUSIMMU.

20. BsaumMopgelncTBHE KHMCIOT C OKCHUJIaMU METAJLJIOB.

21. B3amMojaencTBHE KHUCJIOT C METaJLIaMH.

22. BzaummopaencTBHE KHUCIOT C COISIMU.

23. BzaumogelicTBHe HIeJI0YEN C KUCIOTAMHU.

24. BzaummojencTBHE LIEIOUYEH C OKCHaMHU HEMETAJIIOB.

25. BzaumogelicTBHE HIEJIOUYEUN C COISIMH.

26. ITlomyuyeHue u CBOWCTBA HEPACTBOPUMBIX OCHOBAHMIA.

27. BzamMmojencTBHE OCHOBHBIX OKCHIOB C KMCJIOTAMH.

28. BzamMmojencTBHE OCHOBHBIX OKCHIOB C BOJIOM.

29. BzamMopelicTBHE KHMCIIOTHBIX OKCHIOB CO IIEJIOYBIO.

30. BzaummopelicTBHE KHMCIIOTHBIX OKCHIOB C BOJOM.

31. BzaumopaeicTBHE cOJeH ¢ KUCIOTaMU.

32. BzaummogelicTBHe coJieH ¢ IeJI0YaMU.

33. BzaummopeiicTBHe coyied ¢ COJIIMU.

34.  B3auMoJeucTBUE paCTBOPOB COJIEH C METAJJIAMHU.

IIpakTuyeckas padora Ned «CBoiicTBa KHUCIIOT, OCHOBaHUM, OKCHJIOB U COJICI»
IIpakTuyeckas padora Ne5 «PenieHne sKCIepUMEeHTAIBHBIX 3a/1a9».

2.Conep:xxaHue y4eOHOro nmpeamera

Tema 1. OOmas XapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB M XUMHUYECKUX
peakuuii (10 gyacoB)

[lepuoguueckuii 3aKOH U MEPUOJUYECKAA CUCTEMA XUMHYECKUX 3JIEMEHTOB /I,
N. MeHnpneneeBa B cBeTe ydyeHUs1 O CTpOeHUM aroma. VX 3HaueHue. XapaKTepuCTHUKA
3JIEMEHTA IO €T0 IOJ0KEHUIO B IEPUOJNUYECKON CUCTEME XUMHUUYECKUX 3IEMEHTOB /1.
N. MenneneeBa. CBoiicTBa OKCHIOB, KHUCJIOT, OCHOBAaHUM W COJIEHl B CBETE TEOPUHU
AJEKTPOJUTUYECKON JHCCOLUMALMM W MPOLECCOB  OKHUCICHUS-BOCCTAHOBIICHMUS.
['eHeTndeckue psAabl METAUIA U HEMETAIUIA. XAPAKTEPUCTUKA XUMHUYECKOTO 3JIEMEHTA
10 KUCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COETUHEHHIA.

[lorsiTue o mepexomHbIX 3yeMeHTaxX. AMQOTepHOCTh. ['eHEeTHYeCKuil psif
MEePEXOHOTO dJeMeHTa. AMMOTEpHBIE OKCHABI ¥ THAPOKCHUIBL. XUMUYECKas
opraHuzanus npupoabl. Xumudeckue peakuur. CKOPOCTh XUMHUYECKON pEaKIHH.
KaranusaTops! u karanus.

Jlabopatopusie onbiThl. 1. [TomydeHue ruapokcuaa MMHKA U UCCIIEIOBAHUE €TO
CBOMCTB. 2. MogenupoBaHue TMOCTPOEHUsI mepuoanueckor cucremol [ .
MenpeneeBa. 3. 3amelleHue >XKelIe30oM Meau B pacTBope cyiabbarta meau (I1). 4.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEeaKkUuy OT MPUPOAbl pPEarupyroliX BEIIECTB
Ha MPUMEPE B3aUMOJECUCTBUS KHUCIOT C METaUIaMU. 5. 3aBUCHUMOCTb CKOPOCTH
XUMHAYECKOW pEAKIMU OT KOHILIEHTPAMU PEArupyrolnxX BEIIECTB Ha IPUMEPE



B3aUMOJICMCTBUSL IIMHKA C COJITHOM KHCJIOTOM pA3JWYHOW KOHIEHTpauuu. 6.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEakUUu OT IUIONAAd CONPUKOCHOBEHUS
pearupyommx BemecTB. 7. MOIENMpOBaHUE «KUILALIETO CJIOos». 8. 3aBUCUMOCTH
CKOPOCTH XUMHYECKOW pEaKIUu OT TEMIIEPATYPhl PEArupyOIIUX BEIIECTB Ha
npuMepe B3aumopeiictBus okcuaa wmeau (II) ¢ pacTBopom CepHOM KHCIOTHI
pa3InyHOM TemnepaTtypbl. 9. PasnoxkeHue nmepokcujia BOAOPOAA € MOMOLIBIO OKCHJIA
maprannia (IV). 10. OOHapyxeHue KkaTajazbl B MNHUIIEBBIX MOpoaykTrax. 11.
NurubupoBanue B3auMOICUCTBUS KUCIOT C META/NIAMH YPOTPOIIUHOM.

Tema 2. Metamisr (17 gacoB)

[Tonoxenne MeraiuioB B Ilepuoauueckoi cucTeMe XMMHUYECKUX JIEMEHTOB [l
. Menneneea. Meramumueckass KpUCTANIMYECKass peELIETKa M MeTaJuInyecKas
xuMu4deckas cBsa3b. O0mue guznyeckue cBoiicTBa MetamioB. CrijiaBbl, UX CBOMCTBA U
3HaYeHUE. XUMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJEH, a TAKKE B CBETE
X TIOJIOKEHUS B DJICKTPOXUMHUUYECKOM psay HampsbkeHuil mertannoB. Kopposus
METaJUIOB M CHocoObl O00pbObI ¢ Hed. Meramisl B mpupojge. OOmme crnocoobl Ux

MOJTyYEHUS.
OO61mast xapakTepuCcTHKa MIEIOYHBIX MeTamuioB. Mertamisl B npupoae. OOmiue
cnocoOsl ux monyudeHus. Crtpoenue aroMoB. lllemounble MeTamiabl — MTPOCThIE

BelllecTBa. BaxkHeime coeMHEeHUs MIET0YHBIX METAUIOB — OKCHU/IbI, TUAPOKCHUIBI U
coii (XJIOpuAbl, KapOOHATHI, Cynb(aThl, HUTPAThI), ©X CBOWCTBA M MPUMCHCHHUE B
HapoJHOM Xxo3sicTBe. Kanuitble ynoopenus.

OO61mast xapakTepucTrKa 3J1eMeHTOB TiiaBHou noarpytisl I rpynmel. Ctpoenue
atomoB. [lleno4yHO3eMenbHBIE MeETauIbl — MPOCTHIE BellecTBa. BakHeunmme
COCMHEHUS IIEJIIOYHO3EMEIbHBIX METANIOB — OKCHUJbI, THAPOKCHUABI W COJHU
(xmopuibl, KapOOHATHI, HUTPATHI, Cylbdathl, hochaTsl), UX CBOMCTBA U MPUMEHEHNE B
HapOJHOM XO3SICTBE.

Amomunuii. CTpoeHue atoMa, GU3NYECKUe U XUMHYECKHE CBOMCTBA MPOCTOTO
BeniecTBa. CoeMHEHUsT ATIOMUHUS — OKCUJ] U TUAPOKCUT, UX aM(OTEPHBINA XapaKTep.
Baxuenmue conu anmtomunus. [[pumMeHeHne altOMUHUS U €0 COSTMHEHU .

XKenezo. Crtpoenue aroma, GU3MUYECKHE M XUMHYECKHE CBOWCTBA MPOCTOTO
BemecTBa. ['enernueckue psiasl Fe2+ u Fe3+. Baxknelive conu xene3a. 3HaAUCHUE
JKeJe3a U ero COSAMHEHUN IS IPUPOAbI ¥ HAPOJHOIO XO35KUCTBA.

HemoHcTpanuu. OOpa3ubl IMIENOYHBIX M IIETOYHO3EMEIbHBIX METAJIJIOB.
OO6pa3upl criaBoB. BzammopeiicTBue HaTpusl, JHTHS W KaJIbIUA C  BOJOM.
B3aumopelictBue HaTpuss U MarHus ¢ KHACIOpOAOM. B3aummopencTBue METaIOB C
HemetaimaMu. [lonydyenune ruapokcunos xenes3a (I1I) u (IID).

JlabopatopHbie ombIThl. 12. B3aumopeicTBue pacTBOPOB KHUCIOT M COJEH C
Metaimiamu. 13. O3nakomiieHHe C¢ pyaamu keneza. 14. OxpalivBaHue MJIaMEHU
COJISIMH LIEJIOYHBIX MeTaiioB. 15. [lomyyeHnue ruapokcuia Kaapluus U UCCIEIOBAHUE
ero cBoucTB. 16. [lonyyeHne rupokcuia aatOMUHUS U HCCIENOBAHUE €r0 CBOMCTB.
17. B3ammonencTsue xenesa C COJSIHOM KucinoTo. 18. IlomydyeHue ruipokcuaoB
xenesa (II) u (IIT) u u3ydyenune ux cBOMCTB.

Tema 2. [Ipaktrkym 1. CBOMCTBa METAIIOB M UX COCIMHECHUN

1. DxcnepuMeHTanbHbBIEC 3a4a4U MO PACIIO3HABAHUIO U MOJYYEHHUIO COEIUHEHUN
METAJIOB.

Tema 3. Hemeramisl (25 yacoB)

OOmast xapakTepUCTUKAa HEMETAJJIOB: TojokeHue B Ilepumoamdeckoit cucteMme



xumuyeckux snemeHToB JI. U. MenneneeBa, OCOOCHHOCTH CTPOEHHSI aTOMOB,
anekTpooTpuuarenbHocTh  (D0) Kak Mepa «HEMeTaIM4YHocTH», pax 0.
Kpucrannuyeckoe CTpoeHHME HEMETaNIOB — TMPOCTHIX BEIIECTB. AJUIOTPOIUSI.
®dusnueckue CBONUCTBA HeMETAIOB. OTHOCUTENBHOCTh TMOHATHH «METal» U
«HEMETaJLI.

Bopopon. Ilonoxenue Bomopoma B lleproamyeckod cHUCTEME XUMHYECKUX
anemenTtoB JI. M. MenneneeBa. CtpoeHne atoma M MOJEKydbl. PuU3NUECKHE U
XUMHUYECKHE CBOMCTBA BOJAOPOA, €T0 MOTYyUYECHUE U PUMEHEHHE.

Bonma. Ctpoenne monekynsl. Bomoponnas xumudeckasi cBsi3b. Dusznueckue
CBOMCTBa BOJIbI. AHOMaIMM CBOWCTB BOAbl. [mapodunbHbie U THAPODHOOHBIE
BellecTBa. XMMHUUYECKUE CBOMCTBA BObI. KpyroBopoT BojbI B ipupojie. BomoouncTka.
Anpanus Bojabl. beitoBbie GpunbTpsl. MuHepanibHble BOJBI. JIUCTHIUIMpPOBaHHAs BOJIA,
ee MoJIydeHHe U MPUMEHECHHUE.

O6mas xapaktepucTuka rajgoreHoB. CtpoeHue atoMoB. [IpocTeie BemiecTBa u
OCHOBHBIC COCJIMHEHHMS TaJIOT€HOB, UX CBOMcTBa. KpaTkue cBeneHus o xjiope, Opome,
drope u nojne. [I[puMeHeHUE TAIOTEHOB U UX COCIMHEHUN B HAPOJTHOM XO3SIUCTRBE.

Cepa. CtpoeHue aToma, ajuIOTPOIHs, CBOMCTBA M MPUMEHEHHE POMOUYECKOM
cepol. Okcuasnl cepol (IV) u (VI), ux nonyyenue, cBoiictBa U npumeHenue. CepHas
KHUCJIOTA U €€ COJIM, UX NMPUMEHEHHE B HapOJHOM X03sicTBe. [Ipon3BOACTBO cepHOM
KHUCJIOTHI.

Azot. CtpoeHue atoMa U MOJIEKYJbI, CBOMCTBA MPOCTOTO BEIIeCTBa. AMMUAK,
CTPOCHHE, CBOMCTBA, MoJiydyeHue U npumeHeHne. Conu aMMOHHS, UX CBOMCTBA H
npumeHenue. Oxkcuapl azota (II) u (IV). A3oTHas KucioTa, €€ CBOWCTBA H
npuMmeHenre. Hutpatel u  HUTpUTBH, mnpobiieMa UX  COIEpKaHHUS B
CEJIbCKOXO3IMCTBEHHOM MPOAYKIINHU. A30THBIEC YIOOPEHHUS.

®ocdop. Crpoenue aroma, aIOTPONHUsA, CBOMCTBA OEJIOr0 M KPacHOTO
docthopa, ux mnpumenenue. OcHOBHBIE coeauHeHus: okcua ¢ochopa (V) u
oprodochopHas kuciaoTa, hocharel. DochopHbIe YyA0OpEHHUS.

VYrnepon. CrtpoeHue aToma, alJIOTPONHMs, CBOWCTBA  MoOAU(UKAIUH,
npumenenue. Oxcuasl yriepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapooHnarsr:
KaJIBLIUT, COJIa, NTOTall, UX 3HAYEHUE B MPUPOJE U )KU3HU YEJIOBEKA.

Kpemuuii. Ctpoenue aroMa, KpUCTaJUIMYECKU KpPEMHHUH, €ro CBOWCTBA H
npuMmenenne. Oxcun kpemuust (IV), ero mpupoansie pa3zHOBUAHOCTH. CUIMKATBHI.
3HayeHUE COCAMHECHMN KpEeMHUS B >KUBOM W HEXuBOW mnpupojne. I[lonstue o
CUJIMKATHOU MPOMBIIIEHHOCTH.

HemoncTparuu. OO0pasiibl rajloreHoB — MPOCTHIX BellecTB. B3aumopeicTBue
TaJIOTEHOB C HAaTpueM, C aJloMUHUEM. BwiTecHeHHe xiopoMm Opoma WM Woja u3
pacTBOpOB MX coJie. BzaumopmencTBHe ceppl € METaulaMH, BOJOPOJAOM H
KUCJIOpOJIOM. B3amMoaencTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIBIO.
[lornomnienue yrieM pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccTaHoBieHUE MeH U3 €€
okcuaa yrieM. O0pasisl IPUPOAHBIX COSTUHEHUHN XJopa, cepbl, pocdopa, yriepoaa,
kpemHusi. OOpa3upl BaXXHEWIUX AJIE HAPOJAHOTO XO34iCTBa Cynb(paToB, HUTPATOB,
KapOoHaToB, pocdaToB. OOpa3ibl CTEKIIA, KEPAMUKH, IIEMEHTA.

Jlaboparopusie omnbIThl. 19. Ilonydenwe u pacnoszHaBaHue Bojaopona. 20.
HccnenoBanne MoBEpXHOCTHOTO HAaTsKEHUs BOIbL. 21. PacTBOpeHme nepmaHraHara
KaJIUsl UM MEIHOTO Kymopoca B Boje. 22. ['mapataiusi 00e3B0OKeHHOTO cyibdara
meau (II). 23. M3rotoBieHne runcoBoro otmneyarka. 24. O3HakoOMJIEHHUE C KOJIJICKITHEH



OBITOBBIX (uiabTpoB. 25. O3HAKOMIIEHHE C COCTABOM MHUHEPAIbHON BOABL 26.
KauectBenHass peakinusa Ha ranoreHuA-uoHbl. 27. llomydeHne W pacrno3HaBaHUE
kuciaopoga. 28. l'openme cepel Ha Bo3ayxe u B kuciopoxae. 29. CpoiicTBa
pazbasieHHoi cepHoil kucnoThl. 30. M3ydyenue cBoiicTB ammuaka. 31. Pacno3naBanue
coiet ammonusi. 32. CpoiicTBa pa30aBlIeHHOW  a30THOW  KHUCJIOTHL.  33.
B3anmopelicTBue KOHLEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Menpto. 34. I'opeHue
docdhopa Ha Bo3ayxe u B kuciopojae. 35. PacnoznaBanue docdarton. 36. 'opeHue
yras B kucinopoje. 37. IlomydyeHue yrojgbHOM KHCJIOTBI U M3YyYEHHE €€ CBOMCTB. 38.
[lepexon xkapboHaTtoB B ruapokapooHarsl. 39. PaznoxeHue rugpokapOoHaTa HATPUSL.
40. ITomryyeHne KpEMHUEBOM KUCIOTHI U U3YUYECHHUE €€ CBOMCTB.

Tema 3. Ilpaktuxym 2. CBOMCTBA COCIMHEHUI HEMETAIJIOB

1. Pemenue skcrnepuMeHTadbHBIX 3a7a4 1o teme «lloarpynma ranoresosy. 2.
Pemenue »skcnepumeHTanbHbIX 3anady no Tteme «lloarpynma kuciopoma». 3.
[lonyyenue, cobupanue U pacro3HaBaHHUE ra3oB.

Tema 4. Opranudeckue coeTuHEeHUs (8 4acoB)

BemectBa opraHnueckue W HEOPraHUYECKHE, OTHOCHUTEIIBHOCTh IOHSATHS
«opraHuyeckue BemecTBay. [IpuuMHBI MHOrOOOpa3usi OPraHUYECKUX COEIUHEHUU.
XHUMHUYECKOE CTPOCHUE OPTaHUYECKUX COCIUHEHUH. MOJEKYIsIpHBIE U CTPYKTYPHBIC
(bopMyJbl OpraHUYECKUX BEIIECTB.

Meran u 3TaH: cTpoeHue MoJjeKkynl. ['opeHue Merana u 3tana. JleruapupoBaHue
sraHa. [lpumeHenne meraHa. XUMHUYECKOE CTPOCHUE MOJIEKYJIbI ATHIICHA. JBolHas
CBA3b. BzammopeiicTBue »TmieHa ¢ Bojoil. Peakumm nonmumepu3alny STUIIEHA.
[TonuaTHieH U €ro 3HaYeHUE.

[lonsiTHe O TpeAeNbHBIX OJHOATOMHBIX CIHPTaX Ha IpUMEpPax MeETaHojla U
sTaHoNa. TpexaToOMHBIM CUPT TauUepuH. Anpaeruabsl. OJHOOCHOBHBIE MPENEIbHBIE
KapOOHOBbIE KUCJIOTHI HA MPUMEpPE YKCYCHOM KucioThl. Ee cBoiicTBa M NmpHUMEHEHHE.
CreapuHOBas KACIOTA KaK MPEJACTABUTEINb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu >Tepudukanuu U MOHATHE O CIOXKHBIX dpupax. Kupsl Kak CIOKHBIC
GUpBl TIHIEpUHA W KUPHBIX KUCHOT. [loHsTHE 00 amuHOKHciOTax. Peakumu
nojJuKoHAeHcanuu. benku, ux crpoeHue u Ouonorudeckas poib. [loHsTue 00
yrieBogax. ['J1oko3a, ee cBoicTBa U 3HaueHue. Kpaxmain u 1esitosio3a (B CpaBHEHHUH ),
UX OMOJIOTHYECKast POJIb.

JleMoHcTpanuu. Mojenu MoOJIeKyJl MeTaHa U JAPYruX YIJIEBOAOPOAOB.
BaumoneiicTBue »TwieHa ¢ OpOMHOW BOAOW M pPacTBOPOM TI€pMaHTaHATa Kalus.
OO0pa3iel sTaHoNa U TaulepruHa. KadecTBeHHas: peakiivs Ha MHOTOATOMHBIE CITAPTHI.
[Tony4yenue ykcycHo-3TUI0BOTO 3dupa. OMbUIeHHE Xupa. B3auMmoaeicTBrie TII0KO3bI
C aMMHauYHBIM PacTBOPOM OKcuja cepeOpa. KauecTBeHHas peakiusi Ha Kpaxmall.
Jloka3zaTenbCTBO HaMMuus (PYHKIIMOHAIBHBIX TPYMNI B PacTBOpaxX aMHUHOKHCIIOT.
l'openune OenkoB (WIepcTH WM NTUYBUX TNepbeB). l[BeTHBIE peakiuu OENKOB.
CpoiicTBa TimHMIepuHa. B3ammojaeiicTBue Tmoko3sl ¢ ruapokcuaom mean (II) 6e3
HarpeBaHus U IPU HarpeBaHuu. B3auMoencTBre Kpaxmaia ¢ H0J0M.

Tema 5. O600111eHNE 3HaHHUI IO XUMUHU 32 KypC OCHOBHOM IIKOJIBI (8 4acoB)

[Tepnonnueckuit 3akoH u llepuoanueckas cucrema XMMAYECKUX IE€MEHTOB /I,
N. MenneneeBa. @U3NMYECKUN CMBICT MOPSAKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB
Mepuojla W TPyNnbl. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB OJJIEMEHTOB M MX
COCMHEHUN B MEPHOJAX WU TPyNIax B CBETE MPEIACTABICHUN O CTPOCHHM aTOMOB



AJIEMEHTOB. 3HAUYE€HHUE MEPUOJIUYECKOr0 3aKOHA. BUIbI XMMUYECKUX CBSI3€H U THUIIBI
KPUCTAJNIMYECKHUX PelIeTOK. B3auMOCBs3b CTpOEHUS U CBOMCTB BELIECTB.

Knaccudukanuss XMMHUECKMX PEAKUUH MO PA3IUYHBIM MpU3HAKaAM (YUCIO U
COCTaB pEarupyrolux U o0pa3yrolMXcs BEUIECTB; HAJIMYME TpaHUIbl pazjena ¢as;
TEIVIOBOM 3P (EeKT; H3MEHEHHE CTENEeHEW OKHUCIEHUS aTOMOB; MCIOJIb30BAHUE
KaTaau3aTtopa; HampaBieHue mnpoTekaHus). CKOpOoCTb XMMHMYECKHX pPEaKuuid Hu
¢dakropsl, Baustone Ha Hee. OOpPaTUMOCTP XMMHMUYECKMX peakUuid U CHOCOObI
CMENIEHUS] XUMUYECKOI'0 PABHOBECHS.

[IpocThie U cioXHBIE BelecTBa. MeTallibl 1 HEMETalIbl. ['eHeTnyeckue psabl
MeTajla, HeMeTala U nepexogHoro meramia. OKCuabl U TUAPOKCUIBI (OCHOBAHMS,
KUCTIOTHI, aM(oTepHble TUIPOKCUIBI), conu. Mx cocras, kinaccudukanus u oduue
XUMHUYECKHUE CBOKCTBA.

WroroBas KOHTpoJibHAs padoTa.



I[lnanupyemble pe3yJbTaThl OCBOGHHUSI YU4eOHOro mpeaMera «XUMHS» Ha
YPOBHE OCHOBHOI'0 00111er0 00pa30BaHus

N3yuyenne XuMHM B OCHOBHOM IIKOJIE HAIPaBJIEHO HA JOCTUKEHUE
OoOy4JarolmUMHUCsT JIMYHOCTHBIX, METANpEeJAMETHBIX M TPEAMETHBIX pEe3yJbTaTOB
OCBOEHHUS YYEOHOIO MpEeAMETA .

JIMYHOCTHBIE PE3yIbTAThI

JIM4HOCTHBIE  pe3yJabTaThl OCBOCHHUS MPOTPAMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHus JOCTUTAIOTCA B XoJ€ OOydYeHHs XMMHH B €IMHCTBE Yy4eOHOU u
BOCHIUTATENIbHON JesaTenbHocTH OpraHu3anuyd B COOTBETCTBUU C TPAJULIMOHHBIMU
POCCUUCKUMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-HPAaBCTBEHHBIMU  IIEHHOCTSIMU,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMHM M HOPMaMU TOBEJCHUS U CIIOCOOCTBYIOT
nporeccaM CaMOMO3HaHUs, CAMOPA3BUTHUS U COIMAIA3AIMN 00 yJaroIuXCs .

JIMYHOCTHBIC Pe3yNabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIC B YACTH:

[TatproTHYECKOTrO BOCTIUTAHUS

1)  ICHHOCTHOIO  OTHOIIEHHWS K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HACJICIMIO, TIOHUMAaHHS 3HAYEHUS XUMUYECKON HAyKH B
KU3HU COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh AOCTOBEPHON MHOpMalnei
O TEPEeNOBBIX JTOCTHIKEHHUSX U OTKPBITHSIX MHUPOBOM U OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOWCTBE MUpA U OOIIECTBA;

I'paxkpaHCKOTO BOCTIUTAHUS

2)  TpeaCTaBICHHS O COLMAIBHBIX HOPMax M IpaBHUIaX MEXJINY- HOCTHBIX
OTHOIIEHUH B KOJUIEKTMBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHO-HCCIIeIOBATEIbCKOM, TBOPUECKOW U APYTUX BUAAX JEATEIHHOCTH;
TOTOBHOCTH K pa3HO- OOpa3HOW COBMECTHON JESITeNbHOCTH TPU BHIIOJIHEHUU
y4eOHBIX, IO3HABATENbHBIX 3a7a4, BBINOJIHEHHH XHUMHUYECKHX OSKCIEPUMEHTOB,
CO37IaHUM y4EOHBIX MPOEKTOB, CTPEMIICHHS K B3AMMOIIOHUMAHHUIO U B3aUMOTIOMOIIIH B
nporecce TOM ydyeOHOUM AesTeNIbHOCTH; TOTOBHOCTH OIICHMBATh CBOE IMOBEICHUE U
NOCTYINKHA CBOMX TOBAPHUILEHW C MO3ULHMKH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

[leHHOCTH HAYYHOTO MMO3HAHUS

3)  MHPOBO33PEHYCCKUX IMPEACTABICHUH O BEHIECTBE U XHUMHYECKOMH
peaKUuHuH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUA HaykKu U
COCTaBJISIIOIINX OCHOBY JJIsl TOHHMMAHMUSl CYIIHOCTH HAy4YHOW KapTUHBI MHPA;
MPEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUSI MPUPOJbI, B3AUMOCBA3AX
YeJI0BEKa C MPUPOJHON CPEJIOW, O POJIM XUMHUHU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

4)  mO3HaBaTEIBHBIX MOTHBOB, HAIPABJICHHBIX HAa TOJYYCHHE HOBBIX 3HAHUU
0 XUMUHU, HEOOXOIUMBIX NIl 00BICHEHHs HAOII01ae- MBIX TPOIECCOB U SIBJICHUM;

5)  mo3HaBaTeNBHON, WH(POPMAITMOHHON W YHTATEIBCKOW KYJIBTYpBI, B TOM
YHCJIe HABBIKOB CAMOCTOSITEIBHOM pPAabOThI € YYEOHBIMH TEKCTaMH, CIPABOYHOM
IUTEpaTypor, AOCTYNMHBIMU  TEXHUYECKUMHU  CPEACTBAMH  HH(POPMAIMOHHBIX
TEXHOJIOTU;

6) wumHTepeca K OOYYCHHIO W MO3HAHUIO, JTIOOO3HATEIHLHOCTH, TOTOBHOCTH H
CrOCOOHOCTH K caMO0Opa30BaHUIO, IPOCKTHON M UCCIEA0BATEIBCKON ESITENHHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIECHHOCTU U YPOBHS 00yUCHHUSI B JadbHEHIIEM;

DopMUPOBAHUS KYJIBTYPHI 300POBbS
7)  OCO3HaHWS IEHHOCTH >XWU3HW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY



3I0POBbIO, YCTAHOBKM Ha 3J0pOBBI 00pa3 >KM3HU, OCO3HAHUS TIOCIEACTBUH WU
HENPUATUS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aJKOTOJIsA, HAPKOTUKOB, KypEHUS),
HEO0OXOIUMOCTHU COOJIIOIEHHUS TPaBUJI O€30MaCHOCTU MTPU OOPAILEHUN ¢ XUMUYECKUMU
BEIIECTBAMHU B OBITY U PeabHOM KU3HU;

TpynoBoro BocuuTanus

8)  wuHTepeca K MPaKTHYECKOMY U3YyUCHHIO POPECCHil U Tpyna pas3- JIUIHOTO
poza, YBaXKEHHUE K TPYAY U PE3YJIbTaTaM TPYAOBOU JESATENb- HOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHMM MO XUMHH, OCO3HAHHOIO BbIOOpA
WHIUBUIYAJTIbHOM TPAaeKTOPUHU MPOJOJI- )KEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHO- CTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
ycnemHon npodecCuOHaNbHONW ACSTENbHOCTH U Pa3BUTUS HEOOXOJIUMBIX yMe- HUU;
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEeJIE;

DKOJIOTUYECKOT0 BOCIIUTAHUS

9)  9KOJOrMYecKH IIeJeCOO0Pa3HOr0 OTHOIICHUS K MPUPOAC KaK UCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAaHMS, NMOHUMA- HUS LIEHHOCTU 3JI0POBOTO M
6e3zomacHoro oOpasza KU3HHU, OTBETCTBEH- HOIO OTHOIIEHUS K COOCTBEHHOMY
bU3UYECKOMY U TICHXUYECKOMY 3JI0POBbIO, OCO3HAHMSI IIEHHOCTH COOJTFOJICHUS TTPABHIT
0e30MacHOro TOBEJCHUsI MPU paboTe ¢ BENIECTBAMH, a TaK)Ke B CHUTYalUsIX, yIrpo-
KAIOUIUX 3I0POBBIO U KU3HU JIFOJICH;

10) cmocOOHOCTH MPUMEHATH 3HAHUS, MOJy4YaeMble MPU U3ydye- HUU XHUMHH,
IUIsl peLeHUs] 3a7ay, CBA3AHHBIX C OKPY’KAIOUIEH MpHU- POJHON CpPElOM, MOBBIILICHHS
YPOBHS  DKOJOTMYECKOM  KyJNbTYphl,  OCO3HAHUS  TIJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U Iy- Tel WX PELIeHUs TOCPEICTBOM METOJI0B XUMUMU;

11) 9SKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAThCS UM B
MT03HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIILHOU MTPAKTHUKE .

MeTtanpeaMeTHbIE pe3yIbTaThl

B cocraBe MeTanpeIMETHBIX pPE3yJbTaTOB BBIACISIOT 3HAYMMbIC JJIs
dbopMupoBaHUs MUPOBO33pEHUs OOIICHAYUYHBIE MMOHATHS (3a- KOH, TCOpHS, TMPHUHIIHII,
rumnoTes3a, ¢pakT, CuCTeMa, IIPOIeCC, PKCIe- PUMEHT | AP .), KOTOPhIC UCIIOIB3YIOTCS B
€CTEeCTBCHHO-HAYUYHBIX YUCOHBIX IIPEJAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUU M3 ITUX
mmpea- MeToB (hOPMUPOBATH MIPEACTABICHHE O IIEJIOCTHON HAYYHOW KapTH- HE MHUpa, U
YHUBEpCaJIbHbIC  ydeOHBIe  JeHCTBUA  (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pEeTryJIsATHBHBIC), KOTOpbIe oOecrmeunBaloT ¢GOp- MHUPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOU 1€ TETBHOCTH .

MeTtanpeaMeTHbIe pe3yibTaThl OCBOSCHHMS OOpa30BaTEILHON MPO- IpaMMBbI I10
XUMHUH OTPA’KAIOT OBJIAJICHUE YHUBEPCAIBHBIMU ITO3HA- BATEIbHBIMU JCUCTBUSAMU, B
TOM YHCJIC:

ba3zoBeIMU 1OrMYeCcKUMH JEUCTBUIMU

1) YMEHHUEM HCTIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHUM: PACKPBIBATh CMBICT XUMHYECKUX TMOHSATUM (BBIACIATH WX XapaKTEPHBIC
MpU3HAKH, YCTaHABJIMBATh B3aMMO- CBSI3b C JIPYTUMHU TOHSTHSMH), HCIIOJIb30BATh
MOHATHS JJIs1 00BSIC- HEHUSI OTHCJIBHBIX (DAKTOB U SBJICHUMN; BBIOMPATh OCHOBAHUS U
KpUTEPUU IS KIACCU(UKAIIMU XUMHUYECKHUX BEIIECTB M XUMHYE- CKHX PEaKIIHi;
yCTaHABIMBATh IPUUYUHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTAMU HW3yYCHUS,



CTPOUThH JIOTHYECKUE PACCYXKACHHS (MHIYKTUBHbBIC, AEAYKTUBHBIC, MO AHAJIOTHUH);
JIeNaTh BBIBOJBI U 3a- KIIIOUEHUS,

2)  yMCHHEM MPHMEHATH B IMPOIECCe MO3HAHMS MOHATHS (MPea- METHBIC U
METaIpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMbIE B XHMHH,
peo0pa3oBbIBaTh IIUPOKO MPUMEHSIEMbIE B XUMHUU MOJEIbHbIE NMPEIACTaBICHUS —
XUMUYECKUI 3HaK (CMMBOJ DJJIEMEHTa), XUMHUYeckas QopMyna U ypaBHEHHE
XUMHYECKOW peak- UU — MIPHU PEIIeHUU y4eOHO-IO3HABaTEIbHBIX 33/1a4; C y4ETOM
ATUX MOJIETBHBIX MPEJCTaBICHUN BBISABIATh U XapaKTEpU30BaTh Cy- IIECTBEHHBIE
MIPU3HAKUA M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XMUMHUYECKUX PEaKIIHil;
BBISIBIISITh ~ 00ILIHE 3aKOHOMEPHO- CTH, MPUYMHHO-CIEICTBEHHbIE CBSI3U U
NPOTUBOPEUHs] B U3y4aeMbIX MPOLECCAX W SABJICHUSAX; Npejararb KpUTEPUH JUIS
BBISIBJICHUS! 3TUX 3aKOHOMEPHOCTEH W MPOTHUBOPEUYHUI; CaMOCTOSTENbHO BBIOM- paTh
cnoco0 pemnieHuss yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO Ba- PUAHTOB pELICHUS,
BbIOMpaTh HauOoyiee NOAXOIAIUMH € YYETOM ca- MOCTOSITEBHO BBIJIEICHHBIX
KPUTEPUEB);

bazoBbIMU Hccnie10BaTeIbCKUMHU IEUCTBUSIMHU

3) yMeHHMEM HCIIOJIb30BAaTh  IIOCTABICHHBIE  BONPOCHI B  KAauyecTBE
WHCTPYMEHTA TO3HAHUSI, & TAK)KE B KAYECTBE OCHOBBI JIsl (POPMH- POBAHUS THIIOTE3bI
0 TIPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX CYXKICHUN;

4)  npuoOpeTeHHe OMbITA MO IIAHUPOBAHUIO, OPraHU3aIllMU M IIPO- BEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB: YMEHHWE HaOIoJaTh 3a XO- JOM Ipoliecca,
CaMOCTOSITEJILHO TPOrHO3UPOBATH €ro pe3yjbTaT, (HOpPMYIHUpOBaTH O00O0OIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEH- HOTO OIbITA, UCCIIEIOBAHUSA, COCTABISATh OTUET O
IpOJIEIaHHON pa- 00Te;

Pabotoii ¢ madopmanueit

5)  ymeHweM BbIOMpaTh, aHAJIM3UPOBATh W  HHTEPIPETHPOBATH  HH-
dopManmio pa3IUYHBIX BUIIOB M (OPM MPEACTABICHUS, TOJydae- MYIO U3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-NOMYJIApHAs JIUTEpaTypa XHU- MHUYECKOrO0 COAEpPKAHMS,
CIpaBouHble mocoOusi, pecypchl MHTepHe- Ta); KpUTUYECKH OIICHUBATH
MIPOTUBOPEYHBYIO U HEOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM NPUMEHSTH PA3IUYHBIC METONbI M 3allpOChl MPH TO- HCKE U
otOope nHPOpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXO0- TUMBIX JJIS1 BHITIOTHEHUS
y4eOHBIX W MO3HABATENBHBIX 334 ONpe- NEeIEHHOTO THUIIA; TPHOOPETEHHE OMbITa B
0o07acTH  UCHOJIb30BaHUS  WHOOPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYpPOW aKTUBHOT'O MCITOJIb30BAaHUS PA3JIUYHBIX IIOUCKOBBIX CHU- CTEM;
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (HOpPMY TpencTaB- JeHUS MHPOPMAINHA U
WUTIOCTPUPOBATh PEIIAEMBIE 3aa4d  HE- CIOXHBIMM CXEMaMH, JHArpaMMaMH,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

7)  yMEHHEM WCIOJb30BaTh W aHAJIU3UPOBATh B IMpolecce Y4eOHOU u
MCCJIEIOBATEILCKON NIEATeTbHOCTH WH(GOPMAIMIO O BIMSHUU TPO- MBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH TPUPOIHOM CPEBI;

VYHuBepcallbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU
8) ymeHmeM 3amaBaTh BONPOCHI (B XOJC JHAIOra W/WIW JTUCKYCCHH) II0
CYILIECTBY OOCyX)AaeMOi TeMbl, (POPMYIHPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO



BBITIOJTHEHUS TIPETIOKEHHON 3a/1a4H;

9) nmnpuoOpereHHe  OmMbITA  MPE3CHTALUU  PE3yJIbTATOB  BBITIOJHCHUS
XUMHUYECKOTO SKCIEPUMEHTa (J1a00paTOpHOTO OMbITa, J1abopaTOpHOUM pabOThl IO
HCCIIEIOBAHHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEK- Ta);

10) 3aMHTEpEeCOBaHHOCTH B COBMECTHOHN CO CBEPCTHUKAMU MO3HABATEIHHON U
MCCIIEIOBATENIbCKOM NIEATENBHOCTH MPH PEHICHWH BO3- HUKAIIIHUX MpolieM Ha
OCHOBE y4€Ta OOIIMX HHTEPECOB W COIJIacoBaHUs TO3ulMil (0OCykaeHus, oOMeH
MHEHUSIMH,  «MO3TOBbIE€  INTYpMBD», KOOPAHWHAIUS  COBMECTHBIX  JCHCTBHIA,
OTIpe/ieTICHNE KPUTEPUEB 0 OLIEHKE KauyeCTBa BBIITOJIHEHHOW paObOThI U 1P .);

YHUBEPCAIbHBIMU PETYISTUBHBIMU JIEHCTBUSIMU

11) yMeHHEM  CaMOCTOSATEIBHO  ONpPEACIATh  ICIM  JIEATEIbHOCTH,
IJIAaHUPOBAaTh, OCYIIECTBIISATh, KOHTPOJHMPOBATH M TPU  HEOOXOAU- MOCTHU
KOPPEKTUPOBATh CBOIO JEATEILHOCTb, BHIOMpaTh Haubosee 3(PGEeKTUBHBIE CIOCOOBI
pelieHrs y4uyeOHBIX M TO3HAaBaTEIbHBIX 3a- Jlad, CaMOCTOSATENIbHO COCTaBIAThH WJIU
KOPPEKTUPOBATH MPEJIOKECHHBIA AJITOPUTM JIEMCTBUU IIPU BBINOJHEHUMN 3aJaHUN C
y4€TOM TOJYYeHHUS HOBBIX 3HaHMK 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX M
peaKIusAX; OLEHUBATh COOTBETCTBUE MOJYUYEHHOIO PE3YJIbTATA 3aABJICHHOM LIEJIH;

12) yMeHHEM HCMOIb30BaTh M aHAIM3HUPOBATh KOHTEKCTHI, MpeajaracMbic B
YCJIOBUM 33JIaHUU .

[IpenmeTHBIE pE3yabTATHI

B cocraBe mnpenMeTHBIX PpE3yJNbTATOB TI0 OCBOCHHMIO O00S3aTeIbHO- TO
COJIepKaHMsI, YCTAaHOBJICHHOTO JaHHOW TMpUMEpHOW paboueil Tpo- TPpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4dHbIE 3HA- HHUS, YMEHUS U CIIOCOOBI
NercTBHUM, crenupuyeckue s NOpeaMeT- HoM  o0ysactTu  «XUMHS», BUJIBI
NEATEIILHOCTH TI0 TTOJTYYeHUIO0 HOBOTO 3HAHMS, €r0 HHTEPIIPETALINH, TPE0Opa30BaAHUIO
Y IPUMEHCHHIO B PA3JINYHBIX YU4SOHBIX U HOBBIX CUTYaIUSIX .

[IpeaqmeTHble pe3ynbTaThl MPEACTABICHBI 1O TOJaM OOYYeHHs] U OTPAKAIOT
c(hOpMHUPOBAHHOCTD Y 00YUAIOIIHUXCS CICAYIOMMUX YMe- HUM:

8 KIIACC

1)  packpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX TMOHITHIA: aTOM, MOJCKYJa,
XUMUYECKHUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BE- IMIECTBO, CMECH (OJJHOPOAHAS
Y HEOJHOPOJIHAs), BAJICHTHOCTb, OT- HOCUTEIbHAA aTOMHAas M MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BElIE- CTBA, MOJb, MOJIIPHAs Macca, MaccoBasi 101 XUMUYECKOTO 3Jie-
MEHTa B COCJIMHCHHH, MOJSPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJb,
AIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHUCIICHUS, XUMUYECKast peaxuus,
KJIaccu(uKalusl peakluuil: peakiuu COeIH- HEHHUs, PEaKlMH Pa3JIOkKEHUs, PeaKklnu
3aMelIeHUs, pPEeaKUuu O00- MEHa, AK30- M HHIAOTEPMHUUYECKUE PEAKIUH; TEII0BOMI
abdexT peak- IUHU; SAPO aTOMa, DJICKTPOHHBIA CJIOW aTOMa, aTOMHAs OpOWTab,
paauyc aroMa, XMMHUYECKasl CBs3b, MOJISIPHASE M HEMOJsIpHAs KOBa- JIEHTHas CBA3b,
WOHHAas CBsA3b, MOH, KATHOH, aHUOH, PAaCTBOP, Mac- COBas J10Jisl BelllecTBa (MPOLIEHTHAS
KOHIICHTpAIIUs) B paCTBOPE;

2)  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUECKUX TO- HATUH (CM . TT
. 1) ¥ IpUMEHATH 3TU MOHATHS MIPU OMUCAHUU BEIIECTB U UX NIPEBpallCHUN;

3)  HWCIoJb30BaTh XWMHUYECKYH0 CHMBOJIMKY IS COCTAaBJICHUS (HOPMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUM;



4)  ompenensTh BaJCHTHOCTh aTOMOB DJJIEMEHTOB B OWHAapHBIX cCoOe-
OUHEHUSX; CTENEHb OKHUCJIEHUS DJJIEMEHTOB B OWHApHBIX COEAMHEHHU- SX;
MIPUHAJIEKHOCTh BEILECTB K ONPEACIEHHOMY KJIacCy COeIHMHe- HUH mo (opmynam;
BUJI XUMHYECKOU CBSI3U (KOBAJECHTHAs! U MOH- Hasl) B HEOPraHUYECKUX COCTUHEHUSIX;

5)  packpeiBaTh cMmbica Ilepuoamueckoro 3akona J[ . M . Menjene- eBa:
JE€MOHCTPUPOBATh MOHMMAHHE TMEPUOJMYECKON 3aBUCUMOCTU CBOMCTB XMUMHYECKUX
AJIIEMEHTOB OT UX MosioxkeHus B llepuoguye- ckoil cucreme; 3aKOHOB COXpPaHEHUS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYEHHMsI, 3aKOHa
ABorazspo; omnM ChIBaTb WU XapakTepu3oBarh Tabiuunyto ¢opmy Ilepuoanyeckoi
CUCTEMbl XHMHMUYECKHX DJIEMEHTOB: pa3jMyaTh TOHATHUS «rJaBHAas MOJArpyImna
(A-rpynmna)» u «mnobounast noarpynna (b-rpymnmna)», Ma- jible U OOJbIINE TEPUOMIBL;
COOTHOCHTH 00O3HAUYEHMsI, KOTOpble UMetoTcst B Tabnuie «llepuonunyeckas cucrema
XUMHYeCcKuX 3e- MeHToB J[ . I . MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU
CTpO- €HHS aTOMOB XHUMHUYECKUX 3JEMEHTOB (COCTaB M 3apsj sapa, oOliee 4Yucio
ANEKTPOHOB U PACTIPEECICHUE UX M0 AIEKTPOHHBIM CIOSM);

6)  KIacCUPUIMPOBATH XMMUYCCKHE DJIEMEHTHI; HEOPTaHUYCCKUE BEIIECTRA;
XUMHYECKUE peakiuu (10 YHUCIY U COCTaBy YYaCTBYIOIIHUX B PEAKIIMHM BEIIECTB, IO
TEIIOBOMY 3P (DEKTy);

7)  xapakTepu30BaTh (OMUCHIBATH) OOIIUE XMMHUYECKUE CBOW- CTBA BEIECTB
pa3sIUYHBIX KJIACCOB, TMOJATBEpXKIash ONUCAHUE TMpPUME- pPAMH  MOJIEKYJISIPHBIX
ypaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUI;

8)  mporHo3WpoBaTh CBOWCTBA BEHICCTB B 3aBUCUMOCTH OT HX Ka-
YEeCTBEHHOTO COCTaBa; BO3MOXXHOCTU MPOTEKAHUS XMMHUYECKUX Ipe- BpallleHWid B
Pa3TUYHBIX YCIOBUSX;

9)  BBIYMCISITH OTHOCHTEIBHYI) MOJICKYJSIPHYFO M MOJSIDHYEO MAacChl
BEIIECTB; MACCOBYIO JIOJII0 XHMHUYECKOrO 3JIeMEHTa Mo (op- MyJie COEIUHEHUS,
MAacCOBYIO [IOJII0 BEIIECTBA B PAaCcTBOPE; MPOBO- TUTh PacCUYEThl MO YpPaBHEHUIO
XUMHUYECKOU pEaKInH;

10) mnpUMEHSATh OCHOBHBIC OINEPALUU MBICIUTEIBHON JAEATEIbHO- CTH —
aHaJgu3 W CHHTE3, CpaBHEHHUE, OOOOIICHHE, CHUCTEMAaTH3aIllio, KIIacCU(PUKAIUIO,
BBISIBJICHUE TPUYUHHO-CIICCTBEHHBIX CBSI3€M — [T M3YYEHHSI CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUii; ecTe- CTBEHHO-HAYYHbIE METObl MMO3HAHUA — HaOJI0JICHHE,
U3MEPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbI U MBICJICHHBIN );

11) crmemoBarh  TpaBWIAM  TOJB30BAHUS  XUMHUYECKOW  TIOCYAOH W
nabopaTOpHBIM O0OpYZOBaHUEM, a TakKKe IMpaBUjaM OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBHH C UHCTPYKIUSMH T10 BHITIOJHEHUIO JTA0OPATOPHBIX XUMUUECKHX OTIBITOB
M0 TOJYYCHUI0O M COOMpaHMIO Tra3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OMNpPEIEIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIlIECTBA; IUIAHUPOBATh W  MPOBOAUTH  XUMHUYECKHUE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJNOYEH M KHUCIOT C MOMOIIBIO WHIMKATOPOB (JIaKMYC,
denondranenH, METUIOPAHXK U Jp .) .

9 KJIACC

1)  packpbIBaThb CMBICI OCHOBHBIX XHMHUYCCKHUX IOHSATHH: XUMHU- YCCKHM
AJIEMEHT, aToOM, MOJEKyJa, WOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIIOAKHOE
BEILIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakiusi, XMuMU4YecKasi CBsI3b, TEIUIOBOM 3(PPEKT peakuuu, MOJIb, MOJSIPHBIM O0BEM,



pac- TBOp; DJEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs] JHCCOLMALNS,
peakuuu HMOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOE PaBHOBECHE, OOpaTUMBIE U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTENIb- HO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIND,
BOCCTaHOBUTEIIb, OKHCIEHUE U BOCCTAHOBJIEHHUE, AJIJIOTPONHUs, aM(OTEPHOCTh, XUMH-
yeckas CBS3b (KOBAJCHTHAsl, MOHHAs, METAJNIMYEeCcKas), KpUCTaJ- JIMYECKasl peliérka,
KOpPpO3Usl METAJUIOB, CIUIABBI; CKOPOCTh XHMMH- YECKOM peakUuuu, NpeleabHO
nomyctumas konuentpauus (ITJ1K) BemecTna;

2)  WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IO- HATHH (CM . Tl
. 1) ¥ IpUMEHSTh 3TU MOHSATHSI TIPU ONMHUCAHUU BEILIECTB U UX MPEBPAILICHU;

3)  HWCmoab30BaTh XHMHUYECKYH0 CHMBOJIMKY IS COCTaBJICHHS (HOpMYI
BEIIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIUIA;

4)  onpeaensaTh BaJCHTHOCTb M CTEICHb OKHCICHUS XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSIX PA3JUYHOrO0 COCTaBa; MPUHAJJIEKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COCIMHEHUU 1o (QopMysiaM; BUJ XUMHUUYECKON CBsA3U (KOBaJIGHTHAsl, HOHHAS,
METaJUIMYecKas) B HE- OPraHUYECKUX COEIUHEHHUSX; 3aps]l MOHA IO XUMUYECKOU
dbopmy- Je; xapakTep Cpeabl B BOJHBIX PacTBOpPaX HEOPraHWYECKUX COCIU- HEHUH,
THUI KPUCTALTUYECKON PEIIETKA KOHKPETHOT'O BEILIECTBA;

5)  packpeiBath cMmbich Ilepuoauueckoro 3akona J| . U . Mennene- eBa u
JIEMOHCTPUPOBATh €r0 IMOHMMAaHWE: OMHUCHIBATH W XapaKTepHU30BaTh TAOIUMYHYIO
dbopmy I[leproamdeckoll CUCTEMBI XUMHU4YE- CKHUX DJIEMEHTOB: pa3inyaTh TOHSITHS
«rnaBHas noarpymnma (A-rpynmna)» u «nob6ounas noxarpynna (b-rpymnma)», mansie u
00Nb- IIME TEepPUOJIbl; COOTHOCUTH OOO3HAYeHUs, KOTOpPble MMEIOTCS B TIe-
pUOIUYECKON TaONuIle, C YWCIOBBIMU XapaKTEPUCTHKAMU  CTpOE- HUS aTOMOB
XUMHYECKUX OJJIEMEHTOB (COCTaB W 3apsj sapa, oO0IIee YHCIO DJIEKTPOHOB U
pacnpeniefieHue MX MO AJIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHNUU CBOMCTB 3JIEMEH- TOB M UX COEIUWHEHMI B Mpelesax MajblX MEPUOJOB U
[JIABHBIX MOJ- TPYII C YYETOM CTPOEHUS UX ATOMOB;

6)  kmacCUPUIMPOBATH XUMHYECKHE  DJIEMCHTBI, HEOpPraHW4Ye-  CKHE
BEILECTBA; XMMUYECKHE PEAKUUU (110 YUCIY M COCTaBy y4ya- CTBYIOIIMX B PEaKLHUH
BEIIECTB, MO TEIIoBOMY »H(h(deKxTy, N0 u3Me- HEHUIO CTENEHEH OKHUCICHUS
XUMHUYECKHUX JIEMEHTOB);

7)  XapakTepw3oBaTh (ONMHUCHIBATH) OONIME W CHEIUPUICCKHEC XUMHUYCCKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEUIECTB, MOJATBEPXK- Jas OMNUCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

8)  cocTaBmATh ypaBHEHHS OSJCKTPOJIUTHUSCKOH JHUCCOIMAINN KHCIOT,
1ieo4ueld U CoJel; MOJHbIE U COKPAIEHHBIE YPAaBHEHUS pe- aKIMil HOHHOTO OOMEHa;
YpaBHEHHUSI peaKIuid, TOATBEPKIAIOIIUX CYIIIECTBOBAHUE ITE€HETUUECKOMN CBSI3U MEXIY
BEILIECTBAMU Pa3JIUy- HbIX KJIACCOB;

9)  packpbIBaTh CYIIHOCTh OKHCJIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITHI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKInii;

10) TpPOrHO3WPOBATH CBOWCTBA BEMISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

26  Ilpumepnas pabouast mporpamMmma

11) BBIYKCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MacChl



BEIIECTB, MAaCCOBYIO JIOJNI0 XHMHUYECKOTO 3JeMeHTa Mo (op- MyJie COCIUHCHHS,
MacCOBYIO JIOJNIO BEIIECTBA B pAcTBOpPE; MNPOBO- IUTh pacu€Tbl MO ypPaBHEHUIO
XUMHUYECKOU pEaKIUH;

12) cnemoBarh mpaBWIIaM  TOJB30BaHHMS ~ XUMHUYECKOH  TOCYAOH U
nabopaTopHbIM 00OPYJOBaHMEM, a TakXKe IMpaBuUiaM OOpaIIeHHs C BEIIECTBAMU B
COOTBETCTBHH C MHCTPYKIHUSAMH IO BBHITIOJHEHHUIO Ta00paTOPHBIX XUMUUYECKUX OTMBITOB
0 MOJYYEHUI0 U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTIEKHUCIIOTo ra3a);

13) mnpoBOAUTH peaKluW, TOATBEPKIAIONINE KAYSCTBEHHBIM CO- CTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI- OpOMHA-, MOIU-,
KapOoHat-, gocdar-, CUIMKaT-, Cylbdar-, TH- APOKCUI-UOHBI, KATUOHBI AMMOHHUS U
MOHBI H3yYEHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHUUECKHUX
BEIIECTB;

14) NPUMEHSATh OCHOBHBIC OIEPALUU MBICIUTEIBHON JEATEIBHO- CTH —
aHallM3 W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3alluio, BBISIBICHHE
NPUIMHHO-CIICJICTBEHHBIX CBSI3€H — ISl M3YUYCHHsI CBOWCTB BEUIECTB M XUMHUYECKUX
pEaKInii; €CTeCTBEHHO-HAyYHbIE METOJBI TO3HAaHWS — HaONIOIeHHE, H3MEpPEHUE,

MOJIETMPOBAHKE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH) .

3.TemaTnyeckoe MJIaHUPOBaHWe YueOHOT0 mpeaMeTa « XuMus» 8 kiiacce, ¢ y4eTom
padoueii nporpaMMbl BOCTIUTAHUSA

No Komnuec U3 HUX LleneBbie MPUOPUTETHI
. HanmeHnoBaHue Tembl TBO MpakT. | KOHTP.
4acoB | paboThl | paboThI
1 Brenenue. [lepBoHadanbHbIe 3 1 1 |7 K 3HAHMAM KaK
XUMUYECKUE TTOHSITUS WHTEJUICKTYaIbHOMY
2 Tema 1. ATOMBI XUMHUYECKHX 9 ] 1 lpeeypey,
PIICMEHTOB o0OecTieunBaromeMy
3 [Tema 2. IIpocThie BemecTBa 7 - 1 |Oyayiee yenoBeka, Kak
4 Tema 3. CoenuHeHus 14 9 1 pe3yJIbTaTy KPOIMOTIMBOIO,
XUMHUYECKHUX 2JIECMEHTOB HO YBJIEKATEJIbHOIO
5 Tema 4. I3MeHeHU, 11 i 1 y4eOHOTO Tpy/a;
NPOUCXOAIINE C BEIICCTBAMHU - K 310POBBIO KaK 3aJIory
Tema 5. PaCTBopeHHe. TOJITON U aKTUBHOM JKHU3HU
6 [PactBopnrl. CBOMiCTBa 18 2 1 [HCJIOBCKA, €ro XOPOLICTO
PACTBOPOB AJEKTPOIIUTOB HACTPOCHUA U
ONTUMHUCTHUYHOTO B3TJIsIAA
Ha MHD
- K caMHM cebe Kak
[IpoMesKyTOUYHAs aTTECTaLIHs. X0351€BaM CBOEH CybOBbI,
[ [FtoroBast KOHTpOJIbHAs 1 1 |camoOnpenensAromuMcs U
padorTa. CaMOpeaTU3yIOIUMCS
TTAYHOCTSM, OTBEUYAIOIUM
3a CBO€ COOCTBEHHOE
oynyiiee.
Bcero gacon 68 5 6




TEMATHYECKOE IINTAHUPOBAHMUE 9 knacc

Ne Tema pazgena KonnuecTBo N3 Hux I{emeBbie TPUOPUTETHI
NMpPOrpaMMel 4acoB
1 | O6wmas 10 npakT. | KoHTp. | - K 3HaHUSM Kak
XapaKTepUcTUKa paboThl | pabOThI | UHTEIJIEKTYaIbHOMY
XUMUYECKHUX pecypcey, obecrieunBarIemMy
AJIIEMEHTOB U Oyaylee yeloBeKa, Kak
XUMHYECKUX PEaAKITH pe3yNbTaTy KpOmnoTIUBOTO,
2 | Mertasl 17 1 1 HO YBJIEKATEIbHOIO
3 | Hemeraminl 25 1 1 y4eOHOr0 Tpy/a;
4 | Opranuueckue 8 1 1 - K 3JI0POBBIO KaK 3aJIory
COEJIMHEHHUSI JIOJITOM U aKTUBHOM JKU3HU
5 | O6o0meHne 3HaHUI 8 1 1 YEJI0BEKA, Er0 XOPOIIETO
0 XMMHH 32 KypC HACTPOEHUS U
OCHOBHOM IIIKOJIBI ONTUMUCTUYHOTO B3TJIsi[a Ha
MUD
- K caMUM cebe Kak
X03si€BaM CBOEH CyIbOBI,
CaMOOIIPEACIIAIOMMUMCS U
caMopeaTu3yoIUMCs
JMYHOCTSIM, OTBEYAIOIINM 32
CBOE COOCTBEHHOE OyyIIIee.
Hroro 68 4 4




10.
11.
12.

[Tpunoxxenue 1
YueOHo-MeToqnuecKkoe odecrneyeHne 8 Kiacc

Ia6puensu O. C. Yuebnuk «Xumus 8 kimaccy» aBrop, M.: Jlpoda, 2010

la6puensu O.C., Amykosa A.B., Pabouas terpans 8 ximace. O.C. I'abpuensn «Xumusi, 8
kiace». M.: [Ipoda, 2011

Crenaun b. JI., Amuk6epos [I. 1O. «3anumarenbHbie 3amanust 1 3PQEKTHBIE OMBITHI MO
xumumny, poda, 2002

«Emnnas xomnexmust Ludposeix OOpaszoBarensHbix PecypcoB» (Habop nmppoBhIX
pecypcoB k yueonukam O.C. 'abpuensua) (http://school-collection.edu.ru/).
http://www.chem.msu.su/rus/school/zhukovl/welcome.html — C. T. )KykoB. Xumus - 8-9
knacc. Mocksa, 2002

http://www.chem.msu.su/rus/teaching/Zagorskii/welcome.html — B. B. 3aropckwuii.
TpyaHbIe TEMBI HIKOJIBHOTO Kypca XUMHH.

http://him.1septemer.ru/index.php — sxypHan «Xumus»

www.km.ru/education — ydeOHble MaTepuanbl W cioBapu Ha caite «Kupwmr wu
Medo ity

http://sci-lib.com/subject.php?subject=3&pp=1 — bonpmias HayuHas OubOIMOTEKA /
Xumus

https://himi4ka.ru/samouchitel-po-himii — camoy4uTens mo xumMuu
https://himi4ka.ru/videouroki-po-himii — Buaeo-ypoKu Mo XuMuu
https://uchitel.pro/xuMusi-aIrOpUTMBI-PEIICHUS-TUTIOBBIX-3a/1a/ — AJTOPUTMBI PEIICHUS

THUITIOBBIX 3aJa4 110 XUMHU

YyebHo-MeTO1MUECKOE oOecrieuenne 9 kiacc

1.
2.
3.

10.
11.
12.

Taopuensu O. C.: yueOnuk «Xumus 9 kiace» aBrop, M.: Ipoda, 2010

labpuensu O. C., Amykosa A. B., Pabouas Terpanp 9 kmacc.

Crenaun b. /1., Aimuk6epoB Jl. 0. «3anumarensHbie 3anaHus U 3(Q(QEKTHBIC OMBITHI IO
xumumn», JIpoda, 2002

«Emunas xomtekiusa Lludposeix OOpazoBarenpHbIX PecypcoB» (Habop muGPOBBIX
pecypcos k yueonukam O.C. I'abpuensna) (http://school-collection.edu.ru/).
http://www.chem.msu.su/rus/school/zhukovl/welcome.html — C. T. XKykoB. Xumus - 8-9
knacc. Mocksa, 2002

http://www.chem.msu.su/rus/teaching/Zagorskii/welcome.html — B. B. 3aropckwuii.
TpyaHble TEMBI HIKOJIBHOTO Kypca XUMHHU.

http://him.1septemer.ru/index.php — sxypHan «Xumus»

www.km.ru/education — yueOHble MaTepuaisl W cloBapu Ha caiite «Kupumn u
Medonuii»

http://sci-lib.com/subject.php?subject=3&pp=1 — bonpmas HayuyHas Oubmmoreka /
Xumus

https://himi4ka.ru/samouchitel-po-himii — camoy4uTens o xumMun
https://himi4ka.ru/videouroki-po-himii — Bumeo-ypoku 1mo XuMuu

https://uchitel. pro/XuMusi-anropUTMbI-PEIICHUS-TUIIOBBIX-33/1a/ — aJITOPUTMBI PELICHUS
THUIIOBBIX 33124 [0 XUMHH
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