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1.ITosicHuTeJbHAS 3aNHCKA
PaGouas mporpamma o xumun pazpaboTaHa B COOTBETCTBUU ¢ DenepanbHbIM 3aKOHOM «O0
obpazoBanun B Poccuiickoit denepanum» cr.2, 1.9, B COOTBETCTBUH ¢ TPEOOBAHUSIMU
®enepanbpHOro I'ocymapcTBEHHOTO 00pazoBaTeNbHOTO cTanAapTa OCHOBHOTO OOIIETO
obpazoBanus ( PI'OC), Ycraom MBOY «byraesckasi ocHOBHast 00I1eo0pa3oBarebHas Ko
umenu B.I1.KucnskoBa». Jlannas paboyas mporpaMma 1o XMMUHU COCTaBJIeHa Ha OCHOBE
aBTOpcKoi yueOHoU porpammel O.C.I"abpuensn «IIporpaMma 0CHOBHOTO 00111eT0
oOpazoBanus. Xumus. 8-9 knacce». M.: JIpoa,2012; (®T'OC); ocHoBHOI 00pazoBaTenbHON
porpaMMbl 0OCHOBHOTO 0011ero oopa3zoBanust MbOVY «byraesckas OOILl umenu
B.II.KucnskoBay.

B cucreme ecrecTBeHHOHAYYHOTO 00pa30BaHUsl XUMHUS KaK y4eOHBIH NMpeAMET 3aHUMaeT
Ba)XHOE MECTO B TIO3HAHUH 3aKOHOB MPHUPOJIBI, POPMHUPOBAHUH HAYIHON KapTUHBI MHpa,
CO3/IaHUH OCHOBBI XUMUYECKUX 3HAHNHN, HEOOXOAUMBIX JIIsI IOBCETHEBHON )KM3HU, HABBIKOB
3I0pOBOT0 M 0€30IaCHOTO IS YeJIOBEKa U OKpY’Karollell ero cpeibl o0pasa KU3HH, a TAKXKE B
BOCIIMTAaHUH YKOJIOTHIECKOH KYIbTYPHI.

YcnenrtHocTh H3yd9eHus] XUMHH CBSI3aHAa C OBJIAJICHUEM XUMHYECKUM SI3BIKOM,
coOroieHreM MpaBul 6e30MacHO paboThI P BBIMOJIHEHUN XUMHUYECKOTO SKCIIEPUMEHTA,
0CO3HAHMEM MHOTOYHCIICHHBIX CBSI3€H XUMUU C JPYTUMH MPEIMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BkiItOUaeT B ce0si OCHOBbI HEOPraHUYECKON M OPraHu4eCKOM XUMHH.
['maBHOM nyeelt mporpaMMBbI SIBISIETCS CO3aHuEe 0a30BOTO KOMILJIEKCA OMOPHBIX 3HAHUH TI0
XMMHH, BEIPAKEHHBIX B OpME, COOTBETCTBYIOIIEH BO3paCTy 00ydatOLIUXCs.

B conepxanuu 1aHHOTO Kypca MpeICTaBIeHbl OCHOBOIOJIATAl0IINe XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKITIOYAIOIME N3YYEHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHUS, TPOTHO3UPOBAHHUE CBOMCTB BEIIECTB, HCCIEIOBAHUE 3aKOHOMEPHOCTEN
XMUMHYECKUX MPEBPAIICHUN U MyTeH YIpaBlIeHUsI UMU B LIEJISAX MMOTY4YEHHUS BELIECTB U
MaTepHaoB.

TeopeTnueckyto OCHOBY U3y4EeHHsI HEOPraHUYECKOM XUMHUH COCTABIISIET aTOMHO-
MoJieKysipHoe yueHue, [lepuonnueckuii 3akon J[.M. MenzeneeBa ¢ KpaTKUMU CBEICHUSIMH O
CTPOEHUH aTOMa, BUJIaX XMMHUECKOH CBS3H, 3aKOHOMEPHOCTSIX MPOTEKAHUSA XUMHUECKUX
peaKuu.

B u3ydenun kypca 3HauUMTENbHAS POJIb OTBOJUTCS XMMHUECKOMY SKCIIEPUMEHTY:
MIPOBEJICHUIO MTPAKTHYECKUX U TaOOPATOPHBIX paboT, OMUCAHHUIO PE3YJIbTaTOB YICHHUECKOTO
AKCIIEPUMEHTa, COOTIOICHUIO HOPM U MIPaBUII 0€30MacHO# paboThl B XUMUYECKOH J1a00paTOpUH.

Peanu3anus qanHo# mporpamMmbl B Ipoliecce 00y4eHUs MO3BOIUT 00 yJarOIIUMCs
YCBOUTH KIIFOUEBbIE XUMHUUECKHE KOMIIETEHIIMH U TTOHATH POJIb U 3HAYEHHE XUMUU CPEeIU APYTrUX
HayK O MPHUPOJIE.

OcuosBHbiMU uneamu PITVII asnsrorcs:

O MaTepHaJbHOE eIMHCTBO BEIECTB €CTECTBEHHOI'O MHUPA, UX FeHETUYECKas CBA3b;

O IMPUYMHHO-CJIEJICTBEHHBIE CBS3U MEXKIY COCTaBOM, CTPOEHHEM, CBOMCTBAMH, MOTy4YEHUEM U
MIPUMEHEHHEM BEIlECTB;

O TI03HaBAEMOCTh BEIECTB U 3aKOHOMEPHOCTEH NMPOTEKaHUSI XUMHUUECKUX PEaKIuid;

O 00BSICHAOLIAs U MPOTHO3HUPYIOLIAs pOJib TEOPETUYECKUX 3HAHUN 1151 (PaKTOJIOTMYECKOTO
MaTepualia XMMHUH JIEMEHTOB;

O KOHKpPETHOE XUMHUUYECKOE COEAMHEHNE KaK 3B€HO B HENIPEPBIBHOM LIEMH NPEBPAILIEHUI
BEIIECTB, YYAaCTBYIOIIEE B KPYTOBOPOTE XMMHUYECKHX 3JIEMEHTOB U XUMUYECKOI 3BOJIIOINH;
O 00BEKTUBHOCTD U MI03HABAEMOCTh 3aKOHOB ITPUPO/Ibl; 3HAHUE 3aKOHOB XHMUU TO3BOJISIET
YIIPaBIIATH XUMHUYECKUMU MPEBPAIICHUSI MU BELIECTB, HAXOIUTh SKOJIOTHUYECKU Oe30MacHbIe
crocoObl MPOU3BOJICTBA U OXPAHBI OKPYXKAIOIEH CPe/Ibl OT 3arpsi3HEHUS;



O B3aMMOCBSI3aHHOCTb HaYKH M NMPAKTHKH; TPEOOBAHUS MPAKTUKN — JIBIKYILAS CUJIA PA3BUTHUS
HAYKH, YCIICXU MPAKTUKU O6YCJIOBJIGHBI AOCTHUIXCHUSIMU HAYKHU,

O PasBUTUC XUMHYECKOM HAayYKU U XUMHU3allUA HApOJHOT'O XO3SIHUCTBA CJIY’)KaT HHTCpCCaM
YeJIoBeKa U OOIIECTBa B LIE€JI0M, UMEIOT TYMaHUCTUYECKU XapaKkTep U MPU3BaHBI
CIOCOOCTBOBATH PEMICHUIO TTI00ATHHBIX MPOOIEM COBPEMEHHOCTH.

OTU UJIeU PEATU3YIOTCS ITyTEeM JIOCTHUKEHUS CICAYIOIIUX TeIeH:

(dbopMUpOBaHHE y yHAIIUXCS XUMUYECKOH KApTHHBI MUpa KaK OPraHMYECKOW YacTH €ro
L[E€JIOCTHON €CTECTBEHHOHAYYHOU KapTHHBI,

PAa3BUTHUC MMO3HABATCIBbHBIX HHTCPECOB, UHTCIUICKTYAJIbHBIX U TBOPYCCKUX crocoOHoCTEN
ydamuxcs B IMpoueCCe N3yudCHUs MU XUMHYECKON HAayKHU 1 €€ BKJIaJa B COBpeMeHHI)If/'I HAay4HO-
TEXHUYECKUU MPOTPECC;

(dhopmMupoBaHHE BaXKHEHIIINX JOTUYECKUX OTIEpAlMi MBIIIICHUS (aHAu3, CHHTE3, 0000IIeHHE,
KOHKpEeTH3allusl, CPaBHEHHUE U JIp.) B IIPOLIECCE MO3HAHUS CUCTEMbI BXKHEUIITUX MOHITHH,
3aKOHOB U TEOPHI O COCTaBe, CTPOCHUU U CBOMCTBAX XMMUYECKHUX BEIIECTB;

BOCIIMTAaHHUEC Y6G)KI[6HHOCTI/I B TOM, YTO IMPHUMCHCHHNEC IMMOJTYYCHHBIX 3HAaHUU U YMCHI/Iﬁ 10 XUMHNn
SIBJISIETCS] OOBEKTHUBHOM HEOOXOIMMOCTHIO JIJIsl 0€30TacHOM paboTHI C BEHIECTBAMHU U
MaTepuagaMu B ObITY U Ha IPOU3BOJICTBE;

MIPOEKTUPOBAHKE U Pealin3aliys BBITYCKHUKAMHM OCHOBHOM IIKOJIBI TIUYHOM 00pa3oBaTeabHON
TpaekTopuu: BeIOOp mpoduis 00ydeHus B cTaplieil MIKoJie Win Ipo¢decCHOHATILHOTO
00pa30BaTeNbHOTO YUPEKICHUS;

OBJIaJIEHUE KITFOYEBBIMU KOMIETEHUIUAMH (Y4eOHO-TIO3HaBaTeIbHBIMU, HH(OPMAaLMOHHBIMH,
IIEHHOCTHO-CMBICJIOBBIMHU, KOMMYHI/IKaTI/IBHBIMI/I).

2.001mas xapaKTepucTHKa Y4eOHOTro npeaMera « XuMHsi»

B cootBercTBUUM ¢ DenepanbHBIM rocyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO
o0rrero o0pa3oBaHus ydalIuecs JOJDKHBI OBJIAIETh TAKUMU TIO3HABATCILHBIMU YICOHBIMH
JEWCTBUSIMU, KaK YMEHUE (POPMYIUPOBATH MPoOIeMy U THIIOTE3Y, CTABUTD 1SN U 3a]1a4H,
CTPOMTBH TUIaHBI JOCTHKCHHUS 1IeJIC U PeIeHHs IOCTaBICHHBIX 33124, IIPOBOJUTH YKCIIEPUMEHT
Y Ha €ro OCHOBE JIeJIaTh BBIBOJIBI M YMO3AKIIIOUCHHUS, IPEACTABIISITh UX U OTCTAUBATh CBOIO TOUKY
3penust. Kpome Toro, yyamuecs 10JIKHBI OBJIaICTh IPHEMaMHU, CBS3aHHBIMHU C OTIPE/ICIICHUEM
MOHATUI: OTPAaHUYUBATH WX, ONMCHIBATH, XapaKTEPU30BaTh U CpaBHUBATh. CJIeI0BATEIBHO, ITPU
W3YyYEHUH XHMHUU B OCHOBHOM IIKOJIC YYalIHecs JODKHBI OBJIAACTh YIeOHBIMU JICHCTBHSIMH,
MO3BOJISIOIIMMHU MM JIOCTHYb JINYHOCTHBIX, MPEIMETHBIX M METAIPEAMETHBIX 00pa30BaTEIbHBIX
pe3yibTatoB. OcOOEHHOCTH coJiepyKaHus 00y4CHHsI XUMHU B OCHOBHOH IIIKOJIE 00YCIIOBIICHBI
crenupuKoi XUMUU KaK HayKH U MOCTaBJICHHBIMU 3a7adaMu. OCHOBHBIMU NPOOIeMaMHu XUMUHU
SIBIISIFOTCS] M3yYE€HUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHS,
MOJIyYCHUE BEIIECTB C 33JAHHBIMH CBOMCTBAMHU, HCCIICI0OBAHUE 3aKOHOMEPHOCTECH XUMUYCCKUX
peaKIMii ¥ IMyTel yrpaBJICHUS HMH B IISIISIX TIOJIYYCHUS BEIIECTB, MATEPUAIIOB, SHEPTHH.
M3yueHre CBOMCTB BEIIECTB M UX MPEBPAICHUI CITOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBbIIII -
JIEHUS, a IpaKTH4eckast paboTa C BemecTBaMu (J1ab0paTOPHBIE OMBITHI) — TPYAOIIOOUIO,
aKKypaTHOCTH M coObpaHHOCTH. Ha nmpumepe XuMuu y4damuecs rmojryqaroT MpeICcTaBICHUs O
METO/1aX MO3HAHHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK - IKCIIEPUMEHTATbHOM U
TEOPETUYECKOM.
[Ipennaraemoe mocoOue Mo XUMHUH PaCKPBIBAET BKJIa yUeOHOTO MpeaMeTa B JOCTIKEHUE Tenen
OCHOBHOTO 00111eT0 00pa30BaHus U OINpe/ieisieT BaKHEHIIINE CoIepiKaTelbHbIe JIMHUU MTPeIMeTa:
e  «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHH BEIIECTB, MX CBOMCTBAX M OMOIOTUYECKOM
3HAYEHUH;
e «XMMHYECKas PEaKIUs» — 3HAHUE O MPEBPAIICHUIX OJJHIX BEIIECTB B IPYTHE,
YCIOBUSX MPOTEKAHUS TaKUX MPEBPAIICHUN U CTIOCO0ax yIpaBleHUs PeaKIHsIMHU;
e «IIPHUMEHEHHUE BEIUIECTBY» — 3HAHUE U OIBIT 0€30MaCHOT0 00paIleHus C BEIIeCTBAMH,
MaTepuagaMu U MpoieccaMu, HEOOXOAUMBIMU B ObITY M Ha TPOU3BO/ICTBE;



*  «I3BIK XUMHUM» — ONIEPUPOBAHUE CUCTEMOMN BAKHEMIINX XUMUYECKHUX ITOHATUIA, 3HAHUE
XUMUYECKON HOMEHKJIATYpPhI, T.€. UX Ha3BaHUs (B TOM YHUCJIC U TPUBUAIBHBIC), BIa/ICHHUE
XUMHYECKON CUMBOJIMKOH (XUMUYECKUMH (POPMYIIaMH U ypPaBHEHUSIMU), a TAKKE
MpaBWJIa MepPeBo1a MHPOPMAIIHH ¢ ECTECTBEHHOTO S3bIKa Ha S3bIK XUMUU U 00paTHO.

[TockoabKYy OCHOBHBIE COJEPKATEIbHBIE JJUHUHU LIKOJBHOTO Kypca XMMUH TECHO NEPEIIIETEHBI.
B nporpamme coneprkaHue MpeacTaBICHO HE MO JUHUSM, a IO pa3JeiaMm.

3HAYUTEIIBHOE MECTO B COJIEPKAHUU Kypca OTBOJAUTCS XUMHYECKOMY AKcriepuMenTy. OH
MO3BOJISIET C(HOPMHUPOBATH Y YUAITUXCS CIICIIUATBHBIC TIPEIMETHBIC YMEHUS PadOTaTh C
XUMHUYECKMMH BEILIECTBAMH, BBIMOJHATH IPOCTHIE XUMHUYECKUE OTBIThI, HAYYUTh UX
0€30MMacHOMY U IKOJIOTHYECKU TPAMOTHOMY OOpPAIEHUIO C BEIIECTBAMH B OBITY U Ha
MPOU3BOJCTBE.

[IpakTuueckue paboThl pacrpeaesieHbl 0 TeMaM KaK XUMUYECKUE MTPAKTUKYMbI, KOTOPbIE
CIY’KaT HE TOJIbKO CPEACTBOM 3aKPEIUICHUSI YMEHUM U HABBIKOB, HO M KOHTPOJISI KAYECTBA UX
c(hOopMUPOBAHHOCTH.

3.0nucanue Mecta yueOHOro npeamera «XuMus» B y4eOHOM ILJIaHe.

B cucreme o6mero o6pa3oBanusa «XuMus» NpuU3HaHA 00S3aTeNbHBIM YUE€OHBIM MPEAMETOM,
KOTOPBI BXOJUT B COCTaB IpeIMeTHOU 061acTi «EcTecTBEHHO-HAYyYHbIE IPEIMETHD».

Y4eOHBIM TUTAaHOM Ha e€ u3ydeHue oTBeieHo 136 yueOHbIX YacoB — 10 2 U B HEJENIO B 8 U1 9
KJ1accax COOTBETCTBEHHO.

JUig KaJIoro Kiacca HpPeayCMOTPEHO pe3epBHOE y4eOHOE BpeMs, KOTOpOE€ MOXKET ObITh
HCIOJIb30BAHO  y4aCTHHKaMH  00pa3oBaTENbHOTO Ipolecca B LeNsiX  (OpMUPOBaHUS
BApUATUBHOM COCTABIIIIONICH COJEpX)aHUA KOHKPETHOW pabodeit mporpammel. [lpu sTOM
oOsi3aTenibHast (MHBapUaHTHas)) 4acTh COJAEP)KaHUS INPEAMETa, YCTAHOBJIEHHAs NPUMEPHOMN
paGouell mporpaMMoi, M BpeMs, OTBOAMMOE Ha €€ H3ydyeHHe, JOJKHBl ObITh COXPAaHEHBI
IIOJIHOCTBIO.

4.JIu4HOCTHBIE, MeTANPeIMeTHbIE U NMPeAMeTHbIe Pe3yabTAThl 0CBOEHHUS YUeOHOT 0
npeaMera « XuMHUS».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YYEBHOI'O IPEJMETA «XUMHS» HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

I/IsyquI/Ie XAMHM B OCHOBHOH IIIKOJIE HarpaBJICHO Ha JOCTHIXKCHHUC O6y‘IaI-OH_II/IMI/IC${
JIMYHOCTHBIX, METAIPCAMETHBIX U IIPEAMCTHBIX PE3YJIbTATOB OCBOCHUMA yqe6Horo npeamceTa.

JIMYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE ~ PE3yJbTAaThl OCBOCHHS IMPOrpaMMbl OCHOBHOTO 00Iero o0Opa3oBaHUsI
JOCTUTAIOTCS B X0JIc 00YYECHHUS] XUMHU B €IUHCTBE Y4eOHOH M BOCIUTATEIHLHOM IESTEIbHOCTH
OpraHuzaiiid B COOTBETCTBHH C TPAAUIHOHHBIMA POCCHUCKAMH COIIMOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, TPUHSATHIMH B OOINECTBE TNpaBWIAMH H HOPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT TMpOIleccaM CaMOIO3HAHUS, CAMOPA3BUTHUS M COIMATHM3AINU
oOyuaronuxcs.

JIMYHOCTHBIE PE3yabTAThI OTPAXKAOT CHOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:
Ilampuomuueckozo éocnumanusn

1) IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIC/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYCCKOW HAyKH B KHM3HH COBPEMEHHOTO OOIIECTBa,
CMOCOOHOCTH BIIAJIETh JIOCTOBEPHOU MH(pOPMALUEH O MEePEeIOBBIX JOCTHKEHHUSIX M OTKPBITHUSIX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHUpa U 00IIECTBA;



I'pasxicoanckozo éocnumanus

2) TPEICTABJICHUS O COIMAIBHBIX HOpPMax M MPaBUIAX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJUIGKTHBE, KOMMYHUKATUBHOW KOMIIETGHTHOCTH B OOIIECTBEHHO IIOJIG3HOH, Yy4eOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOU JIEATEIHHOCTU MPHU BBIIIOJHCHUU Y4€OHBIX, MO3HABATEIHHBIX 33/1a4, BBIIOJHEHUHU
XUMHYECKUX IKCIIEPUMEHTOB, CO3/IaHUU YICOHBIX IMPOCKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
U B3aUMOTIOMOIIM B TPOIECCE 3TOW y4eOHON IesATEIHbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJICHUE W TIOCTYIIKH CBOWX TOBapHINEH C IMO3WIMKM HPABCTBCHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHHUSI ITOCIIEACTBUI IIOCTYIIKOB;

Ilennocmu nayunozo nos3nanus

3) MUPOBO33PEHYECKHX  IMPEICTABICHUM O  BEIIECTBE W  XUMHYECKOW  PEAKIIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM W COCTaBISAIOMINX OCHOBY IS
MOHWMAHWS  CYIIHOCTH HAYYHOW KApTUHBI MHpa; MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJBI, B3AUMOCBSI3SIX YEJIOBEKAa C MPUPOJHOU CpeNloi, O poJin
XMMHWH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

4) TI0O3HABATEIBHBIX MOTHBOB, HANpPAaBICHHBIX HA TOJYYCHHE HOBBIX 3HAHUHM 10 XUMUH,
HEOOXOIUMBIX ISl 00BSICHEHUS HAOIIOAaeMBbIX TIPOIIECCOB U SIBJICHUI;

5) TO03HABATEIIBHON, MH(POPMAITHOHHON W YHTATEIBCKOW KYJIbTYPBI, B TOM YHCJIC HaBBIKOB
CaMOCTOSITEIPHOW pabOThl C y4E€OHBIMH TEKCTaMH, CIPABOYHOU JIMTEPATYypOH, TOCTYIMHBIMU
TEXHHYECKUMU CPEJICTBAMHU WH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) WHTepeca K OOYYEHHUIO W TMO3HAHMIO, JIFOOO3HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEILCKON ACSITEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS 00yUeHHUsSI B JAJIbHEHUIIIEM;

Dopmuposanusn Kyiabmypsl 300p06bs

7) OCO3HAHHUS LIEHHOCTH )KM3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 JKHU3HHM, OCO3HAHUS TOCJIEACTBUN M HENPHUSITHUS BPEAHBIX MPHUBBIYEK
(ymoTpeOsieHrsT  ajKoroJis, HApKOTHUKOB, KypEHHWs), HEOOXOAMMOCTH COOJIOACHHS TPaBUI
0€301acHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;
Tpyooesozo eocnumanus

8) MHTepeca K MPaKTUYECKOMY M3YUYEHHUIO MPodecCcHil U Tpyia pa3InyHOTO Poja, YBaKEHUE K
Tpyoy U pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHWA 1O XUMHH, OCO3HAHHOrO BBIOOpAa WHIUBUIYAILHOH TpaeKTOPUU
MPOJIOJKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; ycmemHoil npodecCHOHaIbHOU NESTEIbHOCTH U
pa3BUTUS HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B TPO(EeCCHOHANILHOM cpeie;
IKon02uueckozo eocnumanus

9) DKOJIOTMYECKH 1I€TIECO00PA3HOTO OTHOLIEHUS K MPUPOIE KaK UCTOYHHKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHMS, MOHUMAHHs IIEHHOCTH 370POBOTO U 0e30macHOro olpasza KHU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (HU3UYECKOMY M TICUXUYECKOMY 3I0POBBIO,
OCO3HAHUS [IECHHOCTH COOJIO/ICHUs MPaBUJI O€30MacHOTO MOBEACHUS MPHU PadOTe C BEIIECTBAMU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KUZHU JIOICH;

10) crmOCOOHOCTH MPHUMEHSTHh 3HAHMS, TMOJIydaeMble NMPU U3YUYEHUU XUMHUHU, IS PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIeW MPHUPOJHON Cpenoil, TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel WX pelieHus
MOCPEJICTBOM METO/I0OB XUMHUU;

11) SKOJOTHMYECKOTO MBIIUICHUS, yYMEHHS PYKOBOJCTBOBAaThCS WM B TMO3HABATEIbHOM,
KOMMYHHKATHBHOM U COLIMANTBHON MTPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl

B cocraBe MetampenMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAaYMMble U1  (OPMUPOBAHUS
MHUPOBO33pEHUs OOIEHAYYHbIE TOHATUS (3aKOH, TEOPHs, MPUHIMI, TUNOoTe3a, (akTt, cucrema,
IpoIecC, SKCIEPUMEHT U Jp.), KOTOpble HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX



IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHUN U3 ATUX MPEAMETOB (POPMHUPOBATH MPEIACTABICHUE O
LIEJIOCTHOM HAyYHOH KapTHUHE MHUpA, U YHUBEpCalbHble ydyeOHbIe ACHCTBUS (IIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJILHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO y4eOHON AesSTeIbHOCTH.

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS 00pa30BaTEbHON MPOrPaMMBI [0 XUMHH OTPAKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU IIO3HABATEIbHBIMU ACUCTBUSMHU, B TOM YHUCIIE:
bazoevimu nozuueckumu oenucmeuamu

1) yMEHMEM HCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHUS INPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICA XMMHYECKUX TMOHATHUH  (BBIAEHATH HX XapaKTEpHblE IMPU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSATHAMH), UCTIOIB30BATh MOHATHS Ui OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SIBIICHHIA; BBIOMpATh OCHOBAaHHMS W KPUTEPUH sl Kiaccupukanum
XMMHUYECKUX BEIIECTB U XMMUYECKHUX PEAKIMI; YCTaHABINBATh IPUYNHHO-CIICICTBEHHBIE CBS3H
MeX1y OOBEKTaMU U3YYEHUS; CTPOUTH JOTMUECKUE pacCyX/1eHusl (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 AHAJIOTUH); IEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMEHHWEM IMPHUMEHSTh B MPOIIECCE MO3HAHUS MOHSATHS (MIPEIMETHBIC U METAIPEIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsSIEMblE B XUMHUU MOJEIIbHBIE MPEICTABICHUSI — XUMUYECKUI 3HAaK (CUMBOJI DJIEMEHTA),

XuMHuueckas (opMmylna U ypaBHEHHE XUMUYECKOM peakud — TpU peleHuu ydeOHo-
ITO3HABATENBHBIX 33/a4; C YYETOM OTUX MOJCIBHBIX IPEJICTABICHUNA BBIABIATE H
XapaKTepU30BaTh CYIECTBEHHbIE MPHU3HAKU H3YyYaeMBIX OOBEKTOB — XMMHMUYECKHUX BEILECTB U

XMUMHUYECKUX pPEaKLU; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBA3H U
MPOTUBOPEYUSI B M3ydaeMbIX Ipolieccax M SBJICHUSX; MpeAsiaraTb KPUTEPUU JUIS BBISIBICHUS
3THX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIl; CAMOCTOATEIBHO BEIOMPATh CIOCO0 perieHus: yaeOHoi
3aJaud (CpaBHMBAThb HECKOJBKO BapUaHTOB pEIICHUs, BbIOMpaTh Hambosee MNOAXOIAIUN ¢
Y4€TOM CaMOCTOSITEIIBHO BbIIETIEHHBIX KDUTEPHUEB);

bazoevimu uccnedosamenvckumu oeiicmeuamu

3) YMEHHMEM HCINOJb30BATh IOCTABJIECHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
TaKKe B KAauyecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIOTE3bl IO MPOBEPKE IPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUH;

4) npuoOpeTeHHe OIbITa MO IUIAHUPOBAHHMIO, OPraHU3allMd M IPOBEAECHUIO YUYEHHUUYECKUX
HKCIIEPUMEHTOB: yMEHHE HAOII01aTh 32 X0A0M IIPOIlecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOAETAHHOM padore;

Pabomoiui c unghopmayueii

5) YMEHMEM BbIOMpaTh, aHAIM3UPOBATh M HHTEPIPETUPOBATH HMHMOPMAIMIO PA3IUYHBIX
BUJOB U (OPM MpEICTABICHUs, MOJYy4aeMyl M3 pPa3HbIX MCTOYHUKOB (HAy4HO-IOIMYJSpHas
aUTeparypa XMMHYECKOTO COJEp)KaHWs, CIpaBOuYHble mocoOus, pecypcel HHTepHeta);
KPUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEOCTOBEPHYIO HH(OPMALHIO;

6) yMeHHeM MPUMEHATh pa3IMyHble METO/IbI U 3aIIPOCHI PH MOMCKE U 0TOOpe HH(pOPMALMU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUISl BHIIOJIHEHUS YUEOHBIX U IO3HABATENIbHBIX 3a/1a4
OTpENIeNEHHOTO THUIMA; MPHOOpPETeHHEe OMbITa B 00JaCTH HCHOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOTO HCIOJIB30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMPaTh ONTUMAIBHYIO (OpMy mpeacTaBieHUs
uHbOpMAlMM M WIIIOCTPUPOBATh pEIIaeMble 3314l HECIOKHBIMH CXEMaMH, JHarpaMMaMu,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

7) YMEHHMEM HCIOJb30BaTh U aHAIU3UPOBaATh B Ipoliecce y4eOHOM W McCiIeqoBaTeNbCKOM
NEeATeIbHOCTH UH(OPMAIIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPYXKaIOIIeW MPUPOJIHON CpEIbl;

Yuueepcanvnvimu kommynuxamuenvimu oelicmeusamu

8) yMeHHMeM 3a/aBaThb BOINPOCHl (B XOJ€ JWalora W/WIM IUCKYCCHH) IO CYLIECTBY

oOcyxnaeMoil TeMmbl, (HOPMYIHPOBATh CBOM TPEAJIOKEHUS] OTHOCUTENBHO BBITIOJIHEHUS



MPEI0KEHHOM 3a/1a4H;

9) mpuoOpeTeHHe  OmbITa  MPE3CHTALUH  PE3YyIbTaTOB  BBHIMOJHEHUS  XMUMHYECKOTO
JKCIEpUMEHTa (JIa0OpaTOPHOTO OTBITA, JIAOOPATOPHON pPaOOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUEOHOTO MPOEKTA);

10) 3aMHTEPECOBAaHHOCTH B  COBMECTHOM CO  CBEPCTHHKaMHU  TIO3HABATEIBHOW U
MCCIIEI0OBATENILCKOM JEATENBHOCTH TPU PEIICHHH BO3HHKAIOIIUX MpoOJeM Ha OCHOBE yduéra
OoOIMMX WHTEPECOB M COTJIACOBAHMSA TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHIA, ONpeaesieHIe KPUTEPHEB IO OI[CHKE KayeCcTBa
BBITIOJTHEHHOM paboOTHI U JIp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

11) yMeHHEeM  CaMOCTOSITENIFHO  ONpENeNsATh  IeTH  JACATENBHOCTH,  IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U TIPU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO JICATEILHOCTH,
BbIOMpaTh Haubosee >PQPeKTHUBHBIE CIOCOOBI pelleHHs] Y4eOHBIX W I03HaBaTENbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh NPEIOKECHHBIA aJITOPUTM JEUCTBUN NpPH
BBITIOJTHEHUH 3aJIaHUi ¢ Y4E€TOM TIOJIydeHHS HOBBIX 3HAaHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUIX; OLIEHUBATh COOTBETCTBUE IMOYUYEHHOTO PE3yJbTaTa 3asBICHHON 1IEJIH;

12) yMEHHEM HCIOJb30BaTh W aHAJTM3UPOBATh KOHTEKCTHI, IpeiaracMble B YCIOBHHU
3a/IaHAMN.

IIpenmeTHbIE pe3yJibTATHI

B cocraBe mpeaMeTHBIX pe3yAbTaTOB [0 OCBOEGHHIO 00S3aTE€IBHOTO  COJAEP)KAHUSA,
YCTAaHOBJICHHOTO JTAaHHOW TPUMEPHOM pabodeid TPOrpaMMoON, BBIICISIOT: OCBOCHHBIC
OOyJaroIMMHUCSA HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crenupuyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpETAIH, TPeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU4E€OHbBIX U HOBBIX CUTYalIUsX.

[IpenMeTHbie  pe3ynbTaThl  MPEACTaBICHBI 1O  rojJaM  OO0yd4eHHUs U OTpaxaroT
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMUXCS CICTYIONINX YMEHUMN:

8 KVIACC

1) packpvieamv cmblcl OCHOBHBIX XUMHUYECKUX IOHATHH: aToM, MOJEKY/a, XUMHYECKHH
3JIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTENbHAs aTOMHAs M MOJIEKYJSIpHas Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XMMHUYECKOIO 3JIEMEHTa B COCIMHEHMH, MOJISIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCICHHS, XUMUUECKast
peakuus, Ki1accupHUKalMs peakUui: peaklUM COEJUHEHUS, PEAKLMU Pa3I0KEeHUs, peaklHH
3aMeIleHus, peakuu oOMeHa, 3K30- U SHIAOTEPMHUUECKUE PEAKLUH; TEIIOBON 3(h(eKT peakuuu;
AP0 aToMa, 3JIEKTPOHHBIN €10 aToMa, aTOMHasi OpOUTAallb, painyc aToMa, XMMHUYeCKas CBS3b,
MOJIIpHAsl M HEMoJIApHasi KOBaJIGHTHAs CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, pPacTBOD,
MaccoBasi 10J14 BellecTBa (IIPOLEHTHAs KOHIEHTpalKs) B pacTBOPE;

2) unnoCcmpupogams B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. . 1) U NpUMEHATh
9TH MOHATHUS MPU ONUCAHNUY BELIECTB U MX NMPEBPALCHUH;

3) ucnonvb306amb XUMUYECKYIO0 CUMBOJIUKY JUISL COCTaBJIECHUS (POPMYJI BELIECTB U ypaBHEHUI
XUMUYECKUX PEaKIHii;

4) onpedensamsv BAJIEHTHOCTH ATOMOB OJJIEMEHTOB B OMHApHBIX COEAMHEHMSX; CTENEHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COCTMHEHUSX; MPUHAICKHOCTD BEIIECTB K ONPeeIEHHOMY
KJlaccy CO€AMHEHUH 1o QopMmynaMm; BHUJ XHMHYECKOH CBS3M (KOBaJEeHTHas WM HOHHas) B
HEOPraHWUYECKUX COEAUHEHMUSIX;

5) packpvieams cmuica Ilepmogunueckoro 3axona JI. M. MengeneeBa: neMOHCTpUpPOBaTh



[IOHUMAaHHE NEPUOINYECKON 3aBUCMMOCTH CBOIMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
Ilepuonndeckoil cuCTEME; 3aKOHOB COXPAHEHHS MacChl BEIIECTB, [IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJICKYJIIDHOTO Y4Y€HMs, 3aKOHa ABOTaJpO; ONUCHIBAMb U XAPAKMepu308amv TAOIUMUHYIO
¢dopmy Ilepuoanyeckold CHCTEMBl XMMHUYECKHX JJIEMEHTOB: pa3iMyaTh MOHATHS «TJIaBHAS
noarpynmna (A-rpynma)» u «mobounas noarpymmna (b-rpymma)y, mansie u O60bIINE TEPUOIBI;
coomnocums 0003HauU€HMs, KOTOpble HMeroTcs B Tabmune «llepuonmyeckas cucrema
xumuueckux snemeHToB J[. M. MenzeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS
aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsa sApa, OOIIee YHCIIO 3JIEKTPOHOB U
pacIpeielIeHUe UX 10 3JIEKTPOHHBIM CJI05IM);

6) Kraccuguyupoeams XUMHUYECKHE SIIEMEHTHI; HEOPraHHMUYECKHE BEIIECTBA; XMMHUYECKHUE
peaxuuu (1Mo YUCIy M COCTAaBY YHYaCTBYIOUIUX B PEaKI[MHU BEIIECTB, 110 TEIUIOBOMY IPPEKTY);

7) xapaxmepuzoeamv (onucvléams) OOIINE XUMUYECKHE CBOWCTBA BEIECTB PA3IMYHBIX
KJIACCOB, TIOJTBEPKIasi OMHMCAHHE MPUMEPAMU MOJICKYISPHBIX ypaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIN;

8) mpocHo3uposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX KAa4eCTBEHHOTO COCTaBa,
BO3MOYHOCTH TIPOTCKAHUS XUMUICCKUX MTPEBPANICHUI B PA3TUYHBIX YCIOBUSIX;

9) eblyUCAMb OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB; MAaCCOBYIO
JIOJTF0 XMMHYECKOTO AJIEMEHTa 10 (hopMyJie COSTUHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOJIMTH PACYETHI IT0 YPABHECHHIO XUMUICCKOM PEAKITUH;

10) npumernsimb OCHOBHBIC OIIEpAIMM MBICIUTEIIBHON NEATEIIPHOCTH — aHaJdu3 M CHHTE3,
CpaBHeHHE, O0O00OIIeHHe, CHUCTEMAaTU3aINio, KIACCU(UKAIMIO, BBISIBICHHE MPUIYUHHO-
CIICICTBEHHBIX CBSI3€ — JUIS W3YYCHUS CBOWCTB BEIISCTB M XUMHYECKUX PEAKIIHIA;
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HAOIIOJeHHE, W3MEpEeHue, MOJCIUPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN);

11) cnedosams TpaBWIaM IIOJIb30BAHUS  XUMHYECKOM TMOCylIod W J1abOpaTopHBIM
o0opynoBaHueM, a Takke IMpaBuWiIaM OOpalIeHHs] C BElIeCTBAMH B COOTBETCTBHM C
MHCTPYKUMSMHU [0 BBIMOJHEHUIO JTAOOPATOPHBIX XHMHUYECKHUX OIBITOB MO TOJYYEHHUIO U
cobupaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJA W KUCIOPOJIA), TPUTOTOBICHUIO PAaCTBOPOB C
omnpenenéHHOM MaccoBOM Jojeil pacTBOPEHHOrO BEIIECTBA; IUIAHUPOBATH U IMPOBOJUTH
XMMHYECKHE SKCIIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB IEJIOYEH M KHUCIOT C HOMOIIbIO
WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIIOPAHK H JIp. ).

9 KJIACC

1) packpviéamv cMblcl OCHOBHBIX XUMHUECKUX IOHATUHA: XUMMUYECKHHM 3JIEMEHT, aToM,
MOJIEKyJa, HMOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO, CJOXKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, CTEHNEHb OKHUCICHMs, XUMHUECKas peakius, XUMUYecKas CBs3b,
TEIUIOBOM 3P QEKT peakuuu, MoJb, MOJIIPHBIM 00BEM, pacTBOP; IEKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMALNSA, PEAaKLUUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTuMble M HEOOpaTHUMbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAHOBJICHHE, aJUIOTPOIMS,
aM(pOTEepPHOCTb, XMMHUECKasl CBSA3b (KOBaJECHTHAs, MOHHAs, METAJUIMYecKas), KpHUCTalsInuecKas
pemeéTKka, KOppO3Us METAJJIOB, CIUIABBI; CKOPOCTb XMMHYECKOW pEaKUHMH, IPEIeIbHO
nomyctumas konueHtpauus (I1IJIK) Bemectsa;

2) uanrocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) U IpUMEHSTH
9TH MOHATHUS MPU ONUCAHNUY BELIECTB U MX NMPEBPALECHUH;

3) ucnonvb306ams XUMUYECKYI0 CUMBOJIUKY JUIsl COCTABJICHUS (OPMYJT BELIECTB U ypaBHEHUN
XUMUYECKUX PEaKIIHii;

4) onpedensmsb BaJEHTHOCTb U CTENEHb OKUCICHUS XMMHMUYECKHX DJIEMEHTOB B COCTUHEHHUSIX
pa3IMYHOIO COCTaBa; IPHUHAUIEKHOCTh BEILECTB K ONPEICIEHHOMY KJIacCy COEIUHEHUH IO
(bopmynaM; BUJ XUMHUUECKOW CBSI3U (KOBaJICHTHAs, MOHHAs!, METAININYECKasl) B HEOPraHUYECKUX



COCIMHEHUSX; 3apsii MOHA M0 XUMHUYECKOW (hopmyse; Xapakrep cpenbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

5) packpvieams cmuiea llepuoanueckoro 3akona [[. 1. MeHneneeBa u 1EMOHCTPUPOBATH €T0
MOHMMAaHHE: onucvleams U xapakmepuzosams Tadnuunyo (opmy llepmomudeckoil cucTeMsbl
XUMHYECKUX IJIEMEHTOB: pa3inyarh MOHATHS «TJIaBHAas moArpymnmna (A-Tpymma)» U «moOodHast
noarpynna (b-rpynmna)», manble u Oosblliue NMEPUOIBL;, cOomHOCUmMb 0003HAYEHUS, KOTOpbIE
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTUKaMH CTPOCHHUS aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsa] sApa, 00lee YnCiIo 3IEKTPOHOB M paclpeesieHue ux
M0 DJEKTPOHHBIM CIIOSIM); O0OBACHAMbL OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
AJIEMEHTOB M UX COCIMHEHHH B TpeAesiax MajblX NEPHOJIOB U TJIaBHBIX MOATPYNI C y4ETOM
CTPOEHHS KX aTOMOB;

6) Kraccuguyuposams XUMHUYECKHE 3JIEMEHTHl; HEOPraHWYECKUE BEIIECTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOLIUX B PEAKIIMH BEILIECTB, MO TEMJIOBOMY 3 (deKTy, 1o
W3MEHEHHUIO CTETICHEW OKHUCIICHHS] XUMUYECKHUX DJIEMEHTOB);

7) xapaxmepuzosams (onucviéamy) oOIME U crenuPuUeckue XUMHUYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BEIHIECTB, MOJTBEPIKIasi OMMCAHUE MPUMEPAMU MOJICKYISPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

8) cocmaensims YpaBHEHHUS DJEKTPOJUTHYECKOM TUCCOLMALMU KHUCIOT, LIEN04Yed M Cojeil;
MOJHBIE W COKpAII€HHBIC YpaBHEHUS PEAKIUid HMOHHOTO OOMEHa; YpaBHEHHUS pEaKIIHi,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE TE€HETHYECKOW CBSI3M MEXAYy BELIECTBAMHU pa3IMYHBIX
KJIaCCOB;

9) packpviéams CYUTHOCTb OKHCIUTEIIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEeICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

10) mpoeHo3uposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3MOXHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHU B PA3INYHBIX YCIOBHUSX;

11) e6vluucAMb® OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTA 10 (GopMyJie COETUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MIPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaKIuy;

12) cnedosams TpaBWIIaM  TOJIb30BAHHUA XMUMHUYECKONM Tmocynoili u  1abopaTOpHBIM
obopynoBaHueM, a Takke IMpaBuWiIaM OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKUMSMHU [0 BBINOJHEHUIO JA00PATOPHBIX XHUMHUYECKHUX OIBITOB M0 TOJYYCHHIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

13) nposooums peakluu, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB PA3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IMyTEM XJIOpUA- OpoMHI-, HOAUA-, KapOoHaT-, ¢ocdar-, cuImkar-,
cynbdar-, TUAPOKCUA-HUOHBI, KATHOHBl AaMMOHHMS M HOHBl H3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;
npuMeHsmb OCHOBHBIE OTIepPAIH MBICIIUTEIbHOMN IEATEeIbHOCTH — aHAIU3 U CUHTES,
cpaBHEeHHE, 0000IIEHIE, CHCTEMATU3AIINIO, BHISBICHUE PUYHMHHO-CIIEICTBEHHBIX CBSA3EH — I
W3YYEHHUS CBOMCTB BEIIECTB U XUMHUECKUX PEAKIU; ECTECTBEHHO-HAayYHbIe METO/IbI IIO3HAHUS
— Ha0oIeHue, U3MEpeHne, MOICTTUPOBAHUE, SKCIIEPUMEHT (PeaabHbIA U MBICJICHHBIN).

5.Copep:kanne y4eOHOro npeaMera « XUMHD).

8 KJIACC

IIepBoHayabHBIE XMMUYECKUE IIOHATUS

[Ipenmer xumuun. Posib XuMuuM B KHU3HU 4yernoBeKa. Tena u BemecTBa. PuU3HUYECKHe CBOKCTBA
BellleCTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE 0 MeToAaxX MO3HAHUS B XUMUHU. XUMUS B
cucreme Hayk. Yuctsle BemiecTBa u cmecu. CriocoObl pa3/iesieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 371eMEHThl. CUMBOJIBI XUMUUYECKUX AJ1eMEeHTOB. [IpocThie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocrtaBa BemlecTB. OTHOcuTeNnbHas aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJspHas Macca.
MaccoBast 107151 XMMHYECKOI'O JIEMEHTA B COESMHEHHUU.

@u3znyeckue M XHUMUYECKUE SIBICHUSA. XMMMUECKas peakuus U €€ NpU3HAKU. 3aKOoH
COXpaHEHMs MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kimaccupukanus XMMUYECKHX peakiuit
(coenuHEeHMS, pa3IoXKEeHUS, 3aMEICHHUs, OOMEHA).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM IMOCYAOH, ¢ MpaBUIaMu padOThl B
nabopatopun ¥ mnpuéMamMu OOpamieHus ¢ J1abOpaTOpHBIM O00OpYAOBaHUEM; H3yYCHHUE H
omnucaHue (PU3MUECKUX CBOMCTB 00pa3IO0B HEOPTAaHWYECKUX BEIIECTB; HAOIIONEHIE (PHU3UIECKUX
(ru1aBneHUe BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHJEHCALMs BObI)
U XUMHUYECKUX (FOPEHHE CBEYM, NMPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHUCTBHUE MeENa C
KHUCIIOTOM) SIBJIGHUH, HAOMIOIEHUE U ONUCAHUE NMPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKIuil
(paznokeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPHUJIOM Oapus, pasioKeHue
ruapokcuaa meau(Il) mpu HarpeBaHuM, B3auMoieiicTBUE kene3a ¢ pactBopoM cosnu meau(Il));
M3Yy4YeHHE CIOCOOOB pasesieHns cMecell (C MOMOIIbI0 MarHuTa, (GuUIbTpOBaHKE, BbINIapUBaHUE,
TUCTUIUIALMS, XpomaTtorpadus), MpPOBEIEHHWE OUYHUCTKH TOBAapeHHOW CoJH; HaOI0JeHne |
ONMCAHUE PE3yIbTAaTOB IPOBEACHHS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MacChl;
CO37aHHE MOJIeIel MOJIeKy (IIapOCTEP>KHEBBIX).

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuu TOpeHus).
Oxkcunpl. Ilpumenenne kucimopona. CrocoObl MOMy4deHUs KHCIOpoJa B jabopaTopuu U
npoMelnieHHocTu. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MoauduKanus
KHCJIOPO/1a.

TennoBoit 3¢pdeKkT XUMHUYSCKOW peakluH, TEPMOXUMUUYECKHE YypPaBHEHHs, OK30- U
SHIOTEPMHUUYECKHE peakiuu. TOMIMBO: Yrojib W MeETaH. 3arpsA3HEHUE BO31yXa, YCHUJICHUE
MapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT 1 npocToe BemecTtBo. HaxoxaeHue Bogopoaa B Mpupojae, Gpuzndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydyeHusi. Kuciotsl u comnu.

KomnuecTBo BemectBa. Mosb. Momsipaast Macca. 3akoH ABoraapo. MosspHblid 00bEM Ta30B.
Pacuérel N0 XUMHUYECKUM YPABHEHUSIM.

®usnueckue cBoiictBa Boabl. Bonma kak pactBoputenb. PactBopel. Hackluennsie u
HEHACHIIEHHbIE PAcTBOPLL. Pacmeopumocmsv eewjecmé 6 6ode.l MaccoBas 01 BellecTBa B
pactBope. Xumudeckue cBoWcTBa BoAbl. OcHOBaHMs. Posb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B HpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeanHeHuil. Oxcunpsl. Knaccudukamuss OKCHIIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HecoeoOpasytome. Homenknarypa
OKCHJIOB (MEXIyHapoAHas W TpuBUaibHas). DU3HUECKHe M XMMHUYECKHE CBOWMCTBA OKCHIIOB.
[Tonyyenue okcuaoB.

OcHoBanus. Knaccudukanust ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE OCHOBAHHUS.
Homenknatypa ocHoBaHuU (MEXIyHapoAHas W TpuBHalbHas). DPU3NYECKHME U XUMHUYECKUE
CBOMCTBA OCHOBaHUN. [losryueHre 0OCHOBaHMA.

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa KUCIOT — (MEXIyHapodHas |
TpuBUanbHast). Ou3nueckre U XUMUYECKHE CBOMCTBa KUCIOT. Psn aktuBHOCTH MetamuioB H. H.
bekerosa. [lonyyeHue KUcCIoT.

Comu. Homenknarypa coneit (MexxayHapoaHas ¥ TpuBUaibHas). OU3NYECKHEe U XUMHYECKHe
cBoiicTBa conel. [lonyyenue cosen.

I'eneTnueckas CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEIUHEHUM.

XUMHUYECKUHN IKCIIEPUMEHT: KaU€CTBEHHOE ONPENIETICHUE COACPKAHUS KUCIOPOJa B BO3IYXE;

1 KypcuBoM 0603Ha4YeH yueOHbII MaTepra, KOTOPHI H3y4aeTcsi, HO He BEIHOCHTCS Ha [IPOMEKYTOYHYIO H HTOTOBYIO aTTECTALMIO.



MOJIydeHHe, COOHMpaHHe, pPACHO3HABAHME M HW3YyYEHHE CBOMCTB KHCIOpOJa; HaOII0AeHUE
B3aUMO/ICHCTBUS BELIECTB C KUCIOPOAOM U YCIOBMSI BO3SHUKHOBEHMSI M MPEKPAIEHUs FOPEHUS
(moxapa); O3HaKOMJICHHE C OOpa3llaMH OKCHJJIOB M OIMCAaHUE WX CBOWCTB; IIOJyYeHUE,
coOMpaHue, paclo3HaBaHHE M M3YYEHHE CBOWMCTB BOAOpoAa (TOpPEHHE); B3aUMOJCHCTBUE
Bojoposia ¢ okcuaoMm Menu(Il) (Bo3MOXKHO WCIONB30BaHHE BUICOMATEPHAIIOB); HAOIIOJICHHE
00pa3IoB BEMIECTB KOJIWYECTBOM | MOJIb; HCCIIEJOBaHUE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO; MPHUTOTOBICHHE PACTBOPOB C OMPEAECIEHHOW MacCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA; B3aMMOJICUCTBUE BOABI C METaUIaMH (HATPUEM M KaJbLIUEM)
(BO3MOKHO MCIOJIB30BAaHUE BHAEOMATEPUAJIOB); ONPEACICHUE PACTBOPOB KHUCIOT U IIEI0YEH C
MIOMOIIBI0 HMHAMKATOPOB; HCCIEAOBaHHE OOpa3lOB HEOPraHMYECKUX BEUIECTB pa3IMYHBIX
KJIacCOB; HAONIO/ICHHE W3MEHEHHsS OKPACKM WHIMKATOPOB B PACTBOpPAX KUCIOT M IIEIOYECH;
u3ydyeHue B3aumozencTBus oxcuaa wmeau(Il) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C
MeTaJlJlaMi, PeaKkUMid HeWTpalu3aluu; MOJydeHUE HEpPACTBOPUMBIX OCHOBAHMM, BBHITECHEHHE
OJIHOTO MeTajula APYrUM M3 PACTBOpa COJIM; PELICHHE SKCIEPUMEHTAJIBHBIX 3a/ad 10 TeMe
«BaxHenmue Ki1acchl HEOPraHUYECKUX COEAUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanuyeckas cucrema
xumMudeckux ieMenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIUN

[TepBbie TOMBITKH KiIacCU(UKAIIUN XUMHUYECKUX DJIEMEHTOB. [loHATHE O Tpymmax CXOJIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METaJulbl, TajJOreHbl, WHEPTHBIE Tas3bl).
DneMeHTbl, KOTOpble 00pa3yoT aM(pOTepHbIE OKCHIIBI U THIPOKCH/IBI.

[lepmognueckuit 3akoH. Ilepmoaunueckas cucrtemMa xumudeckux saemeHtoB J[. N
MenneneeBa. KopotkomepuomHass u JimHHONEpHoaHas ¢opMbl [lepuoanyueckoid CHCTEMBbI
xumuueckux sieMeHToB JI. UW. MenneneeBa. Ilepuonbl u rpynnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX sifiep. M3oromnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00070uek aroMoB TiepBbIX 20 xumMuueckux 3ymeMeHToB Ilepwommueckoit cucremsr J[. U.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTa MO €ro noJsoxeHuto B Ilepuoanueckoi
cucteme JI. 1. Menpaencena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Ipynmnam u nepuoiam. 3HadeHue llepuommyeckoro 3akoHa u
[lepuoanueckoil cucTeMbl XMMUYECKHUX 3JEMEHTOB I PAa3BUTHS HAykKh W mnpaktuku. J[. U.
MenneneeB — y4EHBIN U TpaKIaHUH.

Xumuueckas CBS3b. KoBanenTtHas (monsipHas u HEMOJIIpHAas) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenb okucnenusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iponeccel okucnenus u
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH OSKCIIEPUMEHT: H3ydeHHe oOpa3loB BEIIECTB METaVIOB M HEMETaJIOB;
B3aMMOJICIICTBHE THAPOKCUIA LIMHKA C PacTBOPaMHU KUCIOT U LIEJNOYEH; MPOBEJIECHUE OMbBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCITUTENHFHO-BOCCTAHOBUTENBHBIX PEakiuil (TrOpeHue, peakinuu
Pa3NoKEHUsl, COSMHECHHUS).

MexnpeamerHblie CBA3H

Peanuzanus MEXNpEeAMETHBIX CBA3€M NPH M3YYEHMM XUMHHM B § KJIacce€ OCYILECTBISAETCS
gyepe3 MHCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATUH, Tak U MOHATHH,
SBJISIOLIUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOIO LIUKIIA.

OOu1re ecTecTBEHHO-HAyYHbIE MOHATHS: HAay4YHbIN (DakT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKanusi, NEepUOJUYHOCTh, HAOIIOJACHUE, DSKCIEPUMEHT, MOJEIHUPOBaHHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MWOH, HYKIWJA, W30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIeCTBO, Teno, 00BbEM, arperatHoe



COCTOAHHUE BfIICCTBA, Ias, (I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI, CAWMHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
38351, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUuMHYeCKasi peaKusi

Ilepnoguueckuit 3akoH. Ilepmoauueckas cucrtemMa xumudeckux daemeHros JI. M.
MenneneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblUsi U HUX COECIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM JIeMEHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBS3U. THUNBI KPUCTAIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccupukanuss u  HOMEHKJIATypa HEOPraHWYECKUX BELIECTB (MEXIyHapoJaHas U
TpUBUAIbHAs)). XUMHUYECKHE CBOICTBA BEIIECTB, OTHOCAIIMXCS K pa3jIMYHbIM KjaccaM
HEOPraHUYECKUX COECMHEHHM, TeHeTHYeCKas CBS3b HEOPraHMUECKUX BEIEeCTB.

Knaccudukanuss XMMHYECKUX peaKIMil MO pa3iuyHbIM IMpHU3HAKaM (10 YUCIYy M COCTaBy
YYacTBYIOIIMX B peakUUU BEHIECTB, MO TEIJIOBOMY 3(deKTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTaiuzaropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonatue o ckopocTH XuUMHUUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX W HEOOPATHUMBIX
XUMUYECKUX peakiusx. [IoHATHE O TOMOreHHbIX M TI'eTepOreHHbIX peakuusx. [lowamue o
Xumuueckom paenogecuu. Daxmopul, euUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NONOJAHCEHUE XUMUUECKO20 PABHOBECUSL.

OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUHU, SJIEKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTaHOBUTENbHOM peakiuu. CoOCTaBlieHHWE YPaBHEHUH OKHMCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOA MIEKTPOHHOT0 OasiaHca.

Teopuss 37€KTPOJUTHYECKONH TUCCOLMALMU. DJIEKTPOJIUTBI M HE SIEKTPOJUThl. KaTHOHBI,
aHMOHBI. MeXaHU3M JUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XUMHUYECKOM CBS3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble IEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcIoBHs NPOTEKaHWs peakUuil MOHHOro oOMeHa, IOJIHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBOICTBa KUCIOT, OCHOBAaHMHA U COJICH B cBeTe
IPEJCTaBICHUNH 00 53JIeKTPOJIMTHUYECKOW nucconmanuu. KadecTBEeHHble peaklUUMU Ha HMOHBL
Ilonamue o eudponuse coneii.

XUMHUECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPHUCTAIMYECKUX PEIETOK
HEOPraHMYEeCKUX BEIIEeCTB — METAJUIOB U HEMETAJIOB (rpaduTa u anmasa), CJIOKHBIX BEIIECTB
(xyopuja HATpUs); HUCCIEAOBAaHHE 3aBHCHMOCTHM CKOPOCTH XHMHYECKOH peakuuu OT
BO3/ICUCTBUS Pa3IMYHbIX (PAKTOPOB; MCCIIEAOBAHUE HIIEKTPOINPOBOJIHOCTH PACTBOPOB BEILECTB,
mpouecca  AMCCOLMANUU  KHCJIOT, IIeJoued W cojied  (BO3MOXKHO — HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); MPOBEIEHUE ONBITOB, WIIIOCTPUPYIOLINX MPU3HAKUA MPOTEKAHUS peaKUuit
HOHHOTO oOMeHa (0oOpa3oBaHHE OCaJKa, BBIIEIEHUE Ta3za, 00pa30BaHME BOJbl); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, peaklnun
pas3NoXeHus, COEAWHEHMs); paclo3HABaHHWE HEOPraHWYECKUX BELIECTB C  MOMOIIbIO
KAaueCTBEHHBIX PEAaKLUi HA HOHBI; pEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTanabl M NX COeTUHEHUS
O6IJ_[3H XapaKTCPUCTUKA T'aJIOT'CHOB. OcoOeHHOCTH CTPOCHUS aTOMOB, XaPAKTCPHBIC CTCIICHU

OKHCJICHHA. CTpOCHI/Ie u (I)I/I3I/I‘-IGCKI/IG CBOICTBa MPOCTBIX BCIICCTB — T'aJIOTCHOB. XHUMHUYECKHUE



CBOMCTBa Ha HpuUMepe Xjopa (B3aUMOJEHCTBUE C MeTalUlaMHM, HEMETaulaMH, IIEJI0YaMu).
XinopoBojiopoa. CoJisiHasi KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJydyeHue, npuMmeHeHue. [eiictue
XJIOpa M XJOPOBOJOPOJA HA OpPraHM3M 4YeJIOBEKA. BakHeWInne XJIOpUAbl U UX HAXOXKIECHUE B
IIPUPOJIE.

OO6mass xapakrepuctuka 3i1eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUSI.

Crpoenne u (pU3NIECKUE CBOHCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. AJIOTPOITHBIC
MOAM(UKAIIMN KHCIOpPOJia U cephl. XHMHYECKHE CBOHCTBa cepbl. CepoBOJIOPOMA, CTPOCHHUE,
¢bu3nveckne u XuMu4Ieckue cBoicTBa. OKCUIBI Cephl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kuciiota, (pu3MYecKHne W XUMHUYCCKHE CBOWCTBA (0OIIME Kak IMPEICTaBUTENS Kiiacca
KACIOT W crnenuudeckue). XUMHUYECKHE pPEaKIWH, JIe)KAllhe B OCHOBE IMPOMBIIUICHHOTO
croco0a mostydeHusi cepHOr KHUCIOTHL. [Ipumenenue. Conu CEepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynabdar-uoH. HaxoxnaeHue cepbl W €€ coeAMHEHUN B MpUpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAoIIed cpeabl COEAMHEHUSIMU cepbl (KUCIOTHBIE IOXIH, 3arps3HEHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUSI.

OO6mass xapakrepuctuka 31eMeHTOoB VA-rpynmbl. OcoOEHHOCTH CTPOEHHMSI aTOMOB,
XapaKTepHBIE CTETICHH OKUCIICHUSI.

A30T, pacrpocTpaHeHue B Ipupoje, pusndeckue u xumMuueckue ceoiicta. Kpyrosopor azora
B npupoje. AMMHaK, ero (pu3nYecKkne W XMMHUYECKHE CBOMCTBA, MOJyYEeHHE M TPUMEHEHHE.
Cosn amMmMOHUS, X (PU3HYECKHE W XMMHUYECKHE CBOMCTBA, MprMeHeHHe. KauecTBeHHAsT peaKIust
Ha WMOHBI aMMOHHS. A30THas KHUCIOTa, €€ TOydeHue, (U3NUecKue M XUMUYECKHE CBOWCTBA
(oOmme Kak MmpelIcTaBUTENs Kilacca KUCIOT M crneuuduueckue). Mcnoap3oBaHue HUTPATOB U
COJICH aMMOHHMSI B KQ4€CTBE MUHEPAIBHBIX yI0OpeHn. XMMHUYECKOE 3arpsI3HEHUE OKPYKaromen
Cpelbl COeTMHEHUIMH a30Ta (KUCIOTHBIE IOXK/H, 3arpsi3HEHUE BO3/4yXa, OUBHI U BOJOEMOB).

®docdop, amnorpomnHble Momubukaruu (ocdopa, du3MUECKHEe W XUMUYECKHE CBOMCTBA.
Oxkcun dochopa’™) u pochopnas kucimora, GU3MIECKUe ¥ XUMUUYECKUE CBOWCTBA, MOJTYYCHHE.
Hcnonws3oBanne ¢ocdaToB B KaueCTBE MUHEPATBHBIX yI0OPECHUM.

OO6mrass xapakrepuctuka dmnemMeHToB IVA-TPYIIBI. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETICHU OKHUCICHHUSL.

VYrnepon, amioTponHble MOAM(UKALMM, PacHpoOCTpaHEHHWE B Mpupoae, Gusnueckue u
XUMHUYECKUe cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoze. OKCuabl yriepojaa, ux
¢dbusznueckue W XUMHYECKHE CBOMCTBA, JEHCTBUE HA JKMBBIE OPraHU3MBbI, MOJIyY€HUE H
MpUMEHEHHE. DKOJIOTHYECKHe MpoOiIeMbl, CBA3aHHbIE ¢ okcuaoMm yriepona(l'y); rumotesa
rJ100aTBbHOTO TMOTEIUICHUsT KJIMMaTa; MapHUKOBBIA 3¢ddekt. YronbHas kucinora u e€ coiu, hX
(busznyecKkue U XMMUYECKHE CBOWCTBA, MOJTydyeHHWE U mpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uOoHbI. Vcrmonb3oBaHue KapOOHATOB B OBITY, MEOUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHauanbHble TOHATUS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEOUHEHHSX Yriiepoja
(MeTaH, 3TaH, STWJEH, AalleTUJICH, ATAHOJ, TIUIEPUH, YKCyCHas Kuciorta). Mx cocmas u
xumuueckoe cmpoenue. lloHATHE O OMOJNIOTHYECKH BAXKHBIX BEIIECTBAX: JXKHMpaX, Oenkax,
yIIeBOJaX — M UX POJHM B JKU3HHM 4YeNoBeKa. MamepuanvHoe eOUHCMBO Op2AHUYEecKUX U
Heop2aHu4yecKux coeOuHeHull.

Kpemuuii, ero ¢puznueckue 1 XMMUYECKUE CBOMCTBA, ONydeHHE U MpuMeHeHue. CoeTuHeHs
KpeMHus B npupoje. O6mue npeacrasienus o0 okcunae kpeMausi(I'Y) u kpeMHUEBO# KucoTe.
CunukaTtel, WX WCIOONb30BaHHE B OBITY, MEIUIMHE, TMPOMBIIUIEHHOCTH. Bajicheliuue
cmpoumenbHble MAMepudanvl: Kepamukd, cmekio, yemenm, Oemon, stcenezobemon. Ilpodnemvi
0e30nacHo2o UCNONb308aHUSA CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUIHIU.

XUMHUUECKUH SKCIIEPUMEHT: U3ydeHue 00pa3lioB HEOPraHUYECKUX BEILECTB, CBOMCTB COJITHOM
KHUCTIOTHI; TIPOBEJICHHE KAaUYECTBEHHBIX PEaKIMi Ha XJIOPHU-UOHBI U HAONIO/IEHUE TPU3HAKOB HX



MPOTEKAHUS;, OIBITHI, OTPaXKaromKe (U3NYECKUE U XUMHUYECKHE CBOMCTBA TallOTEHOB U WX
COeMHEHUIN (BO3MOXHO HCIIOJIb30BAaHUE BHEOMATEPHAJIOB); O3HAKOMIIGHHE C OOpa3lnaMu
XJIOpU/IOB (TaJIOTEHUIOB); O3HAKOMJIEHHE C 0Opa3namu cepbl U €€ COeIMHEHHUSIMHU (BO3MOXKHO
WCTOJb30BAHME BHUACOMATEPUAIOB); HAONMIOACHHWE Tpoliecca OOyriaMBaHMsA caxapa TOJ
JNEUCTBUEM  KOHLEHTPUPOBAHHOM CEPHOM  KHUCIOTHI;, H3Y4CHHUE XMMHYECKUX CBOMCTB
pa30aBIeHHON CEpHOW KHUCIOTHI, MPOBEACHHE KAUYECTBEHHON peaknuu Ha cyabhaT-HOH |
HaOro/IeHNe TpU3HaKa e€ MPOTEKaHWs; O3HAKOMIIEHHE C (M3MUYECKMMH CBOIMCTBaMHU a30Ta,
dochopa m uX coenuHEHUH (BO3MOXKHO HCIIOJIB30BAHHE BHUICOMATEPHUATIOB), OOpa3IamMu
a30THBIX W (OCPOpHBIX YIAOOPEHHUIA; IMOTy4YeHHUE, COOMpaHHWe, pacIo3HABaHUEC M H3yUCHHE
CBOWMCTB aMMHMaKa; MPOBEJICHUE KAYEeCTBCHHBIX peakluii Ha WOH aMMoHUsA U (ocdar-noH u
M3y4YeHUE TMPU3HAKOB MX MPOTEKaHUs, B3aUMOJIEHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI
C MeJIpI0 (BO3MOYKHO UCIOJIb30BAaHHE BUJICOMATEPUAIIOB); U3YUYEHUE MOJENIENH KPUCTAUINYECKUX
peméTok anMasa, rpadurta, QyaaepeHa; 03HaKOMJICHHE ¢ TIPOIIECCOM aJIcOPOLMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOrasa; IOJyuy€HUE, COOMpPaHUE,
pacrno3HaBaHHe ¥ U3y4EHHE CBOMCTB YIIIEKUCIIOTO Tra3a; IPOBEACHNE KaUeCTBEHHBIX peakuil Ha
KapOOHAT- M CUJMKAT-UOHBI W W3YYCHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIIIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxHeinmue HeMeTauIbl U UX COCIUHEHHS.

MeTaJulbl M UX COETHHEHUS

OO6mrast XapakTEPUCTHKA XUMHUYECKUX IIEMEHTOB — METAJJIOB HA OCHOBAHUH X TIOJIOKCHHS
B [lepnoguueckoit cucreme xumudeckux snemeHToB . M. MeHaeneeBa u CTPOEHHsI aTOMOB.
Crpoenue MmetayioB. MeTainyeckas CBsI3b M METaJUIMYECKash KpPUCTAJUIMUECKas peléTka.
DJIEKTPOXUMUYECKUN PAl HAOPSKEHU MeTauioB. DU3MYECKHME W XHMHUYECKHE CBOWCTBA
MetaiioB. OOme cnocoObl noydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METasioB, OCHOBHbBIE
crocoOblI 3amuThl UX OT Kopposuu. CruiaBbl (CTainb, YyryH, IIOpATIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilennounble MeTaiIbl: MOJIOXKEHUE B [leproanueckoit cucreme Xxumuueckux sineMentoB . U.
MenpeneeBa; CTpoeHHE HX aTOMOB; HaxokJeHue B mpupoje. Punyeckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
IIEJIOYHBIX METAIJIOB U UX COCAUHEHUH.

[llenouHO3eMENbHBIE METAIIBI MAarHUM M KalblWii: mosiokenue B Ilepuoandeckoi cucreme
xumuueckux asneMmeHtoB [I. M. MeHnneneeBa; cTpoeHre MX aTOMOB; HAXOXKJIEHHE B IMPHUPOJE.
Ouznyeckue U XUMHYECKHE CBOMCTBAa MarHus U Kaublius. Bakueiiime coeluHEHUS KalbIUs
(oxcun, ruapokcun, con). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmromuHuil: nonoxxenue B llepuoanyeckoit cucteme xumuueckux osnementoB J[. WM.
MenzeneeBa; CTpoeHHE aToMa; HaxokJaeHue B mpupoje. Ousnueckue U XMMHUYECKHUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCHIA ATFOMUHUS.

XKeneso: nonoxenue B [leproauueckoii cucreme xumudyeckux saemeHToB J{. . Menneneesa;
CTPOCHHME aToOMa; HaxoxkJaeHue B mnpupoje. dusmyeckne M XUMHUYECKHME CBOMCTBA IKeje3a.
Oxcunpl, ruapokcusl u conu xxenesa(Il) u xenesa(lll), nx coctas, CBOICTBa U OTy4YECHHUE.

XVUMUYECKUH DKCIIEPUMEHT: O3HAaKOMJIEHHE C oO0pa3laMud MeTauloB M CIUIaBOB, UX
(Gbu3MYeCKUMU CBOWCTBAMH; H3y4EHHE pE3yJIbTaTOB KOPPO3UM METAIOB  (BO3MOKHO
MCIOJIb30BaHNE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCUA KallblIUg U HATpUs
C BOJI0H (BO3MOYKHO HCIIOJIb30BaHKE BUIEOMATEPHATIOB); UCCIET0OBAHNE CBOMCTB KECTKOW BOIBI;
mpolecca TOpPEeHHs JKele3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHWE BHJICOMATEPHAIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PeaKIUii Ha MOHBI (MarHus, KaJabIus, aTFOMUHUS, [TUHKA,
xene3a(ll) u xemesza(lll), memu(Il)); HaOmromeHHe W OMHUCAHHE MPOIECCOB OKPAIIUBAHUS
IUIAMEHH MOHAMU HATpHsl, Kaldusl M Kaiublus (BO3MOKHO HCIOJB30BaHUE BHJICOMATEPHAIIOB);
uccienoBaHue aM(OTEPHBIX CBOUCTB THUAPOKCHIA aTIOMUHUS M THAPOKCUAA LIMHKA; PEIICHUE



OKCHICPUMCHTAJIbHBIX 3aJia4 11O TCMC «BaxaenIie MeTajljIbl U UX COCIUHCHUA.

Xumus M OKpYysKaLIas cpeaa

HoBeie Marepuasibl ¥ TexHojoruu. BemiectBa M Marepuanbl B IOBCEJHEBHOM KHU3HU
yernoBeKa. XMMHS U 3I0pOBbe. be3omacHoe nenob30BaHUE BEUIECTB U XUMHUYECKUX PEaKLHil B
ObiTy. IlepBas mOMONIP MPH XUMHUYECKHX OXKOTaX M OTpaBlieHUsSX. OCHOBBI IKOJIOTHYECKOM
rPAMOTHOCTH. XHUMHYECKOE 3arps3HEHHE OKpYyXKarollehd cpenpl (mpenenbHas AOoMmycTHMast
koHieHTpanus BemectBs — [1/1K). Posib xumMuu B pelieHN 3K0JIOTHIECKUX MTPOOIIEM.

[IpuponHbie MCTOYHUKH YIIECBOAOPOAOB (yrojb, MPUPOIHBIM Ta3, HE(TH), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIUICHHOCTH.

XUMHUYECKUN HKCIIEPUMEHT: HU3ydeHUE OOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAILIOB,
MOJIMMEPHBIE MaTepUabl).

MexnpeaMeTHble CBSI3H

Peanuzanusi MEXNpeAMETHBIX CBA3€M MpH M3YYEHHM XUMHH B 9 Kiacce OCYIIECTBISETCS
Yepe3 UCIOJIb30BaHHWE KakK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMOHATUM, Tak W TIOHSTHH,
ABJIAOINUXCA CUCTEMHBIMU JI OTACIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O IMUKIJIA.

OO0mume ecTecCTBEeHHO-HAYYHBIC TMOHATUS: HAYYHBIH (PaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, Kiaccu(uKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeITUPOBaHUE,
U3MepeHue, MOJIelb, IBJICHUE, TApPHUKOBBIN 2(PPEKT, TEXHOJIOTUsl, MaTepHAJIBI.

®usnka: Marepus, aroM, OJIJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIIbI,
PaaMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3apsj, MPOBOJHHMKH, MOJYIPOBOJHUKH,
IMAIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUITMYECKas pEHIETKa, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocuHTes, npixanue, Ouocdepa, HSKOCHCTEMa, MHUHEPAIbHBIE YIOOPCHUS,
MUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC MOPOJIBI, MOJIE3HBIE HCKOIAEMBIE,
TOTUTUBO, BOJTHBIC PECYPCHI.

6. TemaTuyeckoe MNJIAHUPOBAHME.

TemaTtnueckoe miaHupoBanue(8 Kiacc)

Ne | Ha3Banue paszena, riiaB KonmuectBo yacos
Bcero N3 Hux (hopMBI KOHTPOJIS)
Kontpossubix | [IpakTnyeckux u
u 1a00PaTOPHBIX
MPOBEPOUHBIX | paboT
pabot
1 BBenenue 7 1 -
2 | ATOMBI XUMHYECKHX DJIEMEHTOB 8 1 -
3 | [IpocTeie BemecTBa 6 1 2
4 | CoeaguHEeHHS XMMUYECKUX dJIEMEHTOB | 15 1 3
5 | U3meHeHus, npoucCxXoasiiue ¢ 15 1 3
BEI[eCTBAMH
6 | PactBopenue. PacTBopbl. 17 1 4
CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB
Htoro 68 6 12




Temarnueckoe mianupoBanue(9 kiacc)

Ne | Ha3Banue pasznena, rias KousnuecTBo yacos
Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTpOJIbHBIX | [IpakTuyeckux u
pabot 1ab0paTopHBIX
pabot
1 | Beenenue. OOrmasi XxapaKTepUCTHKA 7 1 2
XUMHUYECKUX IJIEMEHTOB U
XUMHUUYECKUX PEaKLINil
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
2 | Metamibl 17 1 3
3 | Hemerammsr 30 1 2
4 | O6001IEeHNEe 3HAHMI 110 XUMUH 32 14 1 -
Kypc OCHOBHOM 1mkoJibl. [ToarotoBka
K FOCYJTapCTBEHHON UTOTOBOM
arrecrauuu (I'MA)-18 u.
Hroro 68 4 7
TemaTuyeckoe mIaHMpPoBaHUe Y4eOHOro npeamera « XuMus» 8 Kjacc
Ne | Ha3zBanue Ko OcHOBHBIC BUJIBI Y9€OHOU JEATETLHOCTH
paszena, rJIaBbl | 4acoB
1 | Beeaenue 7 CdopmupoBath NMpeACTaBICHUE O MMPEAMETE XUMHH. M3ydnTh

MIepBOHAYAJIbHBIC MOHATHUS O BEIIECTBE, XUMHUYECKOM
3JIEMEHTE, O MPOCTHIX M CIIOKHBIX BEIIECTBAX, O TpeX (hopmax
CYILIECTBOBAHUSI XUMHUYECKOTO 3JIEMEHTA. Y METh OMUCHIBATH
BEIIIECTBA, HAXOJUTh PANTHUYMS MEKTy OHATUSIMU
«XUMHUYECKHUH 3JIEMEHT» U MPOCTOE BelecTBO. PaccMoTpeTh
MPEICTABJICHHE O (PU3NYECKUX U XUMHYECKUX SIBJICHUSAX M MX
pasznuuusax. ChopmMupoBaTh EpBOHAYATBLHOE TIOHATHE O
XUMUYECKON peakuuu. ONpeaesuTh MoJ0KUTEIbHYIO U
OTPULIATENIbHYIO POJIb XUMUU B KU3HU YEJIOBEKA. SBICHUS
bu3nYecKue U XUMHIEeCKue (peakiuu) 3HaTh MOHATHS
XUMUYECKHE U (PU3NUYECKUE SBICHUS, «XUMUYECKHIE CBOMCTBAY,
YMeTh MPUBOIUTH IPUMEPHI (PU3NUECKUX TEJI, XMM. BEIIECTB,
ux (puznyeckre cBOWCTBA. BRIyunTh 3HAKM XUMUYECKHUX
9JIEMEHTOB U IIO3HAKOMUTHCS C STUMOJIOTHYECKUMH HadajaaMu
UXHa3BaHUil; mo3HaKOMUThCA ¢ [lepuoanueckoit Tabnuieit
(IT). Hayuntbcs 3anuchiBaTh XUMHYECKHUE (DOPMYIIbI, YATATh
uX, OTMpeAeNsaTh HH(HOPMAIIHIO, KOTOPYIO HECET XUMUYecKas
dopmyna. M3yuuts nonstue o koddduiinentax u nHAEKcax.
HayuuTtbcst HAXOAUTH U BBIYUCIIATH OTHOCUTEIBHBIE AaTOMHBIX
Y MOJIEKYJISIpHbIE Macchl. HayuynThCs HaX0UTh MacCOBBIE
JI0JIM 3JIEMEHTOB B BelecTBe, CUCTEMaTU3UPOBATh 3HAHUS O
BEILIECTBE 0 €ro XuM. PopmMysie MacCOBbIE OTHOLLICHUS
aneMeHTOB O3HAKOMUTKCS C IaOOPaTOPHBIM 000pyTIOBAaHUEM U
npuemamu padotsl ¢ HuM, Th.




Tema 1. AToMmEBI
XUMHAYECKUX
3JIEMEHTOB

[IpuBecTu noKa3aTeNbCTBA, YTO ITUMOJIOTMUECKOE HAYaI0
MOHATUSA «aToM» (HEAEIUMBbIi) HE COOTBETCTBYET
JIEWCTBUTEIILHOCTH aTOM JAeJiuM. M3yduTh cocTtaB aToma u
COCTaB aTOMHOTO siipa. PaCKpbITh B3aMMOCBS3b IIOHATHIA:
IIPOTOH, HEUTPOH, MaccoBoe uncio. [IpoananusupoBaTsh
CTPOEHUE ICKTPOHHOU 000JI0UKE aTOMa M SHEPTeTHICCKUX
ypoBHeil. PaccMoTpeTs cTpoeHHe 2JEKTPOHHBIX 000JI04YEK
aTomoB teMeHToB Ne 1-20. CopmynmupoBaTh mpeacTaBiIeHUE
0 3aBEpIICHHOM M HE3aBEPIIICHHOM YHEPTeTUYECKUX YPOBHSIX.
[Ipoananu3upoBaTh CTpOEHUE FIEKTPOHHON 000JI0UKE aToMa U
SHEPreTHYECKUX YpPOBHEN. PaccMOTpeTh cTpoeHUE
ANEKTPOHHBIX 000JI0UeKk aTOMOB AmeMeHToB No 1-20.
CdopmynupoBath npeacTaBiICHUE O 3aBEPIICHHOM U
HE3aBEPIICHHOM SHEPTeTUUYECKUX YPOBHSIX.
[Ipoananu3npoBaTh MOHSITHE O METATTUYECKUX U
HEMETAJUIMYECKUX CBOMCTBAX 3JIEMEHTOB Ha YPOBHE IIEPBOM
(GhOpPMBI UX CYIIECTBOBAHUS — HAa YpOBHE aTOMOB. OOBSICHUTH
MPUYUHBI U3MEHEHUS METALTUICCKUX H HEMETAIUTNYECKUX
CBOWCTB 3JIEMEHTOB B MEPHO/IaX U IPYIIaxX Ha OCHOBE
cTpoeHus ux aToMOB. OOBSICHUTh MPUUNHBI H3MEHEHUS
METAJUTMYECKUX U HEMETATNYECKUX CBOMCTB AJIEMEHTOB B
NepuoJax u Tpynmnax Ha OCHOBE CTPOCHHUS X aTOMOB.
[To3HaKOMUTBCSI C MIOHAMHA U HOHHOW XUMHUYECKOU CBS3BIO.
HayuuThcs 3anmuceiBaTh cXemMbl 00pa30BaHUsl HOHHOM CBSI3U
MEXy aTOMaMH TUITHYHBIX METAJIJIOB U HEMETAJLIOB.
[To3HAKOMHTHCS C KOBAJICHTHOM XMMHYECKOH CBS3bIO,
HAy4YUTHCS 3aMUCHIBATh CXEMbI 00pPa30BaHMs KOBaJIEHTHOM
HEIOJISIPHOM CBSI3U VISl IBYXaTOMHBIX MOJIEKYJ BOAOPOAA,
a30Ta, KMclopoaa, rajoreHoB. CGopMUpOBATH MOHITHE O
KpPaTHOCTH KOBAJIEHTHOU CBA3U. CUCTEMATU3UPOBATH MOHATHUS
0 KOBJICHTHOM XUMHUYECKOU cBA3U. [[03HAKOMUTHCA C
MOJIIPHON KOBAJIEHTHOM XMMHUUYECKOM CBSI3bIO U
3IEKTPOOTPULATENBHOCTBIO KAK MEPOW HEMETAJUIMYHOCTH
aneMeHTOB. HayunuTbes 3anuchiBaTh CXeMbl 00pa30BaHUs
MOJIEKYJI OMHAPHBIX COeTMHEHUI 2JIEMEHTOB- HEMETAJIIOB.
Paccmotpets npeacTaBieHre 0 METAIUIMYECKOM CBSI3H.
[Ipoananu3upoBaTh Ha €€ IPUMEpPE EAUHYIO IPUPOIY
XUMHUYECKUX CBA3ed. CHucTeMaTu3upoOBaTh N3y4EHHbBIN
Marepual 0 CTPOCHUU aTOMa, BUJIAX XUMUYECKON CBS3U.

Tewma 2.
IIpocTeie
BEIIIECTBA.

[To3HaKOMUTBCS ¢ OOMUMH (PU3UYSCKHUMU CBOMCTBAMU
MeTauioB. CUCTEMaTU3HPOBATh U IOBTOPUTH OCOOEHHOCTH
CTPOEHHUS ATOMOB HEMETAJIOB U KOBAJICHTHYIO HENOJISIPHYIO
CB#3b, MoJIokeHue HeMeTauioB B [1C. ITosHakoMuThCS

¢ ¢puznyeckumMu cBoiicTBamu HeMeTawioB. ChopMupoBath
IOHATHUE O KOJIMYECTBE BEIIECTBA U €AUHULIAX €r0 U3MEPECHUS:
MOJIb, MOJIb, KMOJIb. VI3y4nTh IpeACTaBICHHUE O MOCTOSTHHOMN
ABarazipo. OOBSICHUTH B3aUMOCBSI3b (PU3UKO-XUMHUECKUX
BEJIMYMH: MACChl, KOIM4YecTBa 1 yucia dactuil. ChopmupoBaTh
MIOHATHE O MOJISIPHOM, MUJUIUMOJISIPHOM, KUJIOMOJISIPHOM
00BEMOB Ta30B U €IMHULIAX UX H3MEPEHHUS: JI/MOJIb, MJI/MOJIb,
M3 /kMoIib. HayduThcs MPOU3BOAUTE PACUYETHI C
MCIOJIb30BaHueM noHsATui n, M, Vm, NA. ®opmupoBats




yYMEHUS IPOU3BOIUTD PACUETHI C UCIOJIb30BAHUEM IIOHATHH N,
M, Vm, NA I'pynnupoBatb, BbIIEISTh, aHAIU3UPOBATh,
CUCTEMAaTU3UPOBATh 3HaHUA U yMeHUs 110 Teme «IIpocTsie
BEILIECTBA

Tema 3.
Coenuuenus
XUMHUYCCKUX
9JIEMEHTOB

15

CdopmupoBats IOHATHE O CTETICHH OKHCIIeHH. HayauThes
HAXOJHTh CTEIICHU OKHUCIICHUS TI0 (hopMyJie BEIIeCTBa U
COCTaBIIATH (POPMYIIBI OWHAPHBIX COSAMHEHUHN TI0 CTETICHH
okucnenus. [1o3HaKOMHUTBCS ¢ HaYaJlaMy HOMEHKJIATyphI Ha
npumepe OMHapHBIX coearnHeHui [1o3HakKOMHUTBCS ¢ HaYaIamMu
HOMCHKJIATYPBI Ha TPUMEpe OMHAPHBIX COCAMHCHUN
PaccmoTpets nonsitie 00 okcumax. Hayauthbes 3anuceiBaTh
(GbopMyITBI OKCHJIOB TI0 C. 0. M , HA0OOPOT, OMPEACIATH C.0. TI0
dbopmyre. 3akpenuTh Ha OKCHIaX 3HAHUE XUMHUUECKOU
HOMEHKJIATYPHI JUTsl OMHAPHBIX coeAnHeHUH. [Ipon3BoauTh
pacyeTsl ¢ UCTIOIb30BaHueM GopMyi okcu10B [To3HaKOMUThCS
C COCTaBOM, Ha3BaHMUSIMHU, KJIacCU(pUKAIIUEH TPEICTABUTEISIMHU
KJj1acca ocHoBaHuM. [Ipo1omkuTh popmMupoBanue 3HaHUM 00
HMOHAaxX Ha MPUMEPE CIOXKHBIX HOHOB. PaccMOTpeTh paziuune
MEXy 3apsiiaMu HOHOB U ¢.0. ChopMHUpOBaTh MpEACTaBICHUE
0 Ka4eCTBEHHBIX PEAKIMIX Ha MMPUMEPE IICTOUCH.
[To3HAaKOMUTBCS ¢ COCTAaBOM, HA3BAHMSIMH, KIacCUPUKAIINECH 1
MPEACTaBUTEISIMHU KJIACCOB KUCIOT. [Ipo10IKUTh 3HAKOMCTBO
CO CJIOKHBIMH MOHAMH Ha TTPUMEPE KUCIOTHBIX OCTATKOB
KHCJIO0poacoaepxkamux KuciaoT. [Ipoaomxuts popMupoBatsb
3HAHUA O PA3TUUMSIX MEX]TY 3apsaaMH HOHOB H C.O.
3JIEMEHTOB, 00 UHMKaTopax. [lo3HaKOMUTE ydaluxcs ¢
COCTaBOM M Ha3BaHHAMU coJier. [Ipomomkuts popmupoBanue
YMEHMH pa3anyaTrh Ha MUCbME 3aps/Ibl HOHOB U C.O.
aneMeHToB. HauaTh 3HaKOMUTH ydaliuxcs ¢ TeHETUYECKUMU
psagamMu MeTayuioB U HemeTauioB. ChopMUpoBaTh MOHATHE O
KPUCTAJUTMYECKOM U aMOP(GHOM COCTOSIHUU TBEP/IBIX BEILIECTB.
[To3HaKOMUTBCS C TUTIAMH KPHUCT. PELIETOK, UX B3aUMOCBSI3bIO
C BUJAMH XUM.CBSI3U U UX BJIMsHUEM Ha (U3MUYECKUE CBOMCTBA
BenlecTB. OOBSICHUTH 3aKOH MOCTOSIHCTBA COCTaBA.
PaccMoTpeTh moHSITHE O YUCTOM BEUIECTBE U CMECH BEIIIECTB.
PackpeiTh 3HaUE€HHE CMeceil B IPUPOJE U KU3IHU YEIOBEKA.
[To3HakoMuThCS CO ciocobamu pa3fesieHus: CMECEH.
Hayuuthcs npocteiiimuM criocodam pa3aeneHust cMecei —
BBINIAPUBAHUIO, OTCTaWBaHUIO, (GUIBTPOBaHUIO. [Ipo10IKUTH
dbopMupoBaHUe yMEHUs HAOIIOIaTh U JI€1aTh BHIBOIBI.
TpanchopmupoBaTh 3HAHUS 0OpareHus ¢ 1a00PaTOPHBIM
o0opynoBaHueM B pakTHueckue ymeHus. Ha ocHoBe
c(hOpMHUPOBAHHOTO B Kypce MaTeMAaTUKH MOHSATHUS «9aCTh

OT LIeJI0T0» CPOPMUPOBATH YHUBEPCATHLHOE PACUETHOE
NOHsTHE «10JIsD». OTHECTH OHSTHE A0S K XUMUYECKUM
BEIIECTBaM M PACCMOTPETh TaKyl0 Pa3HOBHIHOCTh €0, KaK
nonst npumecd. OOydUThCS 1a00PaTOPHBIM OTIEPALIUSM -
B3BEIIMBaHKE, 0TOOP MPOO TBEPABIX U KHUJKHX BEIIECTB,
MPUTOTOBJIIEHHE pacTBOpoB. OTpaboTaTh HAa IPAKTUKE
XMUMHYECKHE PACUETHI C UCTIOIb30BAHUEM YKA3aHHBIX BHIIIIE
(U3UKO-XMMHYECKUX XapaKTEPUCTHK.

Tema 4.
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Ilo3HaKOMUTBCH C IMpU3HAKaMH1 NYCJIOBUSAMHA TCUHCHUSA




3menenus,
MIPOUCXOSIINE
C BEIIIeCTBAMH

XuUMHYeCKuX peaknuii. CHopMupoBaTh NepBOHAYATHLHOE
MOHSTHE O KJIACCU(DUKAIIMHA XUMUIECKUX PEAKIIHA 110
MPU3HAKY BBIJICIICHUS WM TOTJIOIIEHUS TETJIOThI
Jlo3HaKOMUTBCS € MPU3HAKAMU U YCIOBUSIMU TEUCHUS
XUMHYeCKUX peakiuii. CPopMupoBaTh NEPBOHAYATHLHOES
MOHSITHE O KJIACCU(UKAIINYA XUMHUSCKUX

peaKIuii o MPU3HAKY BBIJICICHUS WU MOTJIOMIEHUS TETIOTHI.
OINBITHBIM MYTEM JI0KA3aTh U CPOPMYIUPOBATH 3aKOH
coxpaHeHus Maccel BemecTB. CHopMyaupoBaTh U
MIPOAHAIM3UPOBATH MOHIATUE O XUMHYECKOM YpPaBHEHUU KakK 00
YCJIOBHOM 3allMCH XUMHUYECKOW PEAKIMU C IIOMOIIBIO
xumMudeckux ¢popmyn. HayuynTbcs mpou3BOAUTE pacueThbl

M0 XUMHUYECKUM YPaBHEHUSIM: HAXOIUTh KOJUYECTBO, MACCy U
00bEM MPOJTYKTOB PEAKIINH 1O KOJUYECTBY, Macce, 00beMy
MCXOJIHBIX BEIIIECTB, B TOM YHCJI€ U B CITy4ae, €CJIM UCXOIHBIE
BEIIIECTBA JIaHbI B BUJIE PACTBOPOB MIJIM CMECEH.
[To3HaKOMUTBCS € peaKIUAMH PA3JIOKEHUS, COCTUHEHUS.
oOMeHa, 3aMeIeHus] ¥ HadyaTh OPMUPOBATH YMEHHE
COCTaBJISITh YPAaBHEHMSI XUMHUECKHUX peaknuii. [IpogomxaTs
bopMHUPOBATH YMEHUS ONIPEACTSATh TUIl XUMUYIECKON PEeaKIIuu
10 TIPU3HAKY YMCIIO U COCTaB UCXOIHBIX BEIIECTB U MPOJTYKTOB
peakmuu. O600IINTh, CHCTEMAaTH3UPOBATh 3HAHMS 110 TEME
«VI3MeHeHws1, TPOUCXOIAIINE C BEIIECTBOM)

Tema 5.
PacTBOpeHue.
PacTtBOpBI.
Peakmuu
HMOHHOTO
oOMeHa u
OKHUCJIUTEIBHO-
BOCCTaHOBHTEIb

HBIC pCaKIINH
(OBP)
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[To3HaKOMUTBCS C paCTBOPEHUEM KaK (PU3UKO-XUMHYECKUM
MPOLIECCOM U C paCTBOPaMHU Kak (PU3UKO-XUMUYECKUMU
cucremMamu. 3ydnuTh MOHATHS 00 3IEKTPOIUTAX U
HeRJIeKTpoJiuTax. PaccMoTpeTh MeXaHU3M JUCCOLUAIIIT
BEUIECTB C Pa3IM4HbIM TUIIOM cBsi3u CHCTEMaTU3UpOBAaTh,
MOBTOPUTH U 3aKPENUTh YCIOBUS MPOTEKaHUs peakuuii oOMeHa
1o koHua. ChopMupoBaTh yMEHHE COCTaBICHUS
MOJIEKYJIIPHBIX, HOHHBIX MOJIHBIX U COKPAIICHHBIX YPaBHEHUH.
CucreMaTU3UpOBaTh, NOBTOPUTH U 3aKPETIUThH YCIOBUS
IpOTEeKaHus peakiuii ooMeHa 1o koHua. PaccmoTtpers nonstue
0 KHCIIOTaX KaK KJIacce 3JEKTPOIUTOB, PACCMOTPETh UX
KJIaCCU(PHMKAIUIO IO Pa3HbIM MPU3HAKAM, 0XapaKTEpU30BaTh
o0111e CBOKCTBA KUCIIOT B CBETE HOHHBIX MPEICTABICHUN.
HayuuThcst monib30BaThes psAOM HAMPSHKEHUI METaIOB U
TabIuIEel PaCTBOPUMOCTH ISl IPOTHO3UPOBAHUS BO3MOKHBIX
X.p. Kuciot. PaccMoTpets nonsite 00 OCHOBaHUSAX Kak Kjiacce
ANEKTPOJIUTOB, PACCMOTPETH UX MPU3HAKAM, 0XaPaKTEPU30BATh
o011ue cBOMCTBAa OCHOBAaHUI B CBETE MOHHBIX MPEACTABICHUN
KIaccuuKauio no paznuaabiM ChopMUpOBaTh MOHSITHE O
COJISIX KaK KJIACCe AIIEKTPOJUTOB, PACCMOTPEThH UX
KJIaCCU(HKAIUIO TI0 COCTaBy, 0XapaKTepU30BaTh OOIIIHEe
CBOICTBa COJIei B CBeTE MOHHBIX MpencTaBieHuit. O600muTh
3HAHMSI O COCTaBE OKCHIOB, PACCMOTPETH KIACCH(PUKAITIIO
OKCHJIOB, CBOMCTBA OCHOBHBIX, KUCJIOTHBIX OKCHUIOB.
CdopmupoBaTs NOHATHE O TEHETHUECKOH CBSI3U U
reHeTu4YecKoM psizie. PaccMoTpeTs «B AMHAMUKE)
TeHeTHUYECKUeE PSI/Ibl MeTalia U HemeTasuia [IpoqomkuTh
dbopMupOBaTh YMEHHUS MOJIH30BaThCs Tabnuiel «OnpenencHue
MOHOBY». 3aKPENUTh YMEHHsI COCTaBJIATh YPABHEHUSI pEeaKlUii B




MOJIEKYJISIPHOM ¥ MOHHOM BHJI€ [[03HaKOMUTBCS C HOBOM
KJIacCH(UKAIMEH X.p. TI0 MPU3HAKY U3MEHEHUS C.O.
3IIEMEHTOB, 00Pa3yIOUINX PearupykoUIie BeIEeCTBa U

IMPOAYKTHI pEaKIUU, C OKUCIIUTCIIbHO- BOCCTAHOBUTCIIbHBIMU

peakuusimu (OBP). Hayuutscst ypaBauBath 3anucu OBP
METOJIOM 3JIEKTPOHHOTO Oananca. O600muUTh, 3aKPETUTh
3HaHMSI O KJlaccax HeopraHniyeckux Beuiects B ceete OBP.

[IpoxOHTpOIMPOBATE U CUCTEMATU3UPOBATH 3HAHUS O
CBOMICTBaX OCHOBHBIX KJIACCOB HCOPTraHNMYCCKHX BCUIECTB, O
reHEeTHYECKOM CBs3u. IToroBas KOHTpoJibHAs paboTa

TemaTn4eckoe IJIAHUPOBAHHUE yqeﬁﬂoro npeamMera «Xumus» 9 kiaace

Ne | HazBanue pasnena, Kon. | OcHoBHbIE BUIBI y4€OHON NESATENBHOCTH
rJ1aBbI JacoB
1 | Beenenue. I'maBa 1. 7 3HATH - BOXKHENIINE XUMHUYECKHE TTIOHSITHUS

OO01as XxapakTepucTuKa
XUMHAYECKUX DIIEMEHTOB
Y XUMHYECKUX PEeaKIHil

XUMUYECKUN PJIEMEHT, aTOM, MOJIEKYJIa; XHMHUECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHHMUECKHIX
BEIIECTB; MOJIOKEHHUE METAIIJIOB ¥ HeMeTasaoB B [ICXD
; YMETb — OOBSICHATH (PU3UUECKUI CMBICIT TIOPSAKOBOTO
HOMEpPa, HOMEPOB TPYIIIHI, IEPHOJIa, K KOTOPHIM
AJIEMEHT MPUHAJICKHUT; XapaKTePU30BaTh XHM.
9JIEMEHT Ha OCHOBaHMH Toj0xeHus B [ICX0.
3aMyUChIBaTh YPaBHEHUS PEAKIIM HOHHOTO 0OMEHa;
OCTaBJISAITH AEKTPOHHBIN Oananc st OBP; coctaBnarh
TEHETHUYECKUE PsI/Ibl METaJJIa U HEMETasuia.

YMeTh: HCTI0JIB30BATH MTPU XapAKTEPUCTUKE
MPEBPAILICHUH BEIIECTB MOHATHS: «XUMUYECKAs
peakusy, «peakiu COSTUHEHUS», «PEaKIUN
Pa3IOKCHUS, «PEAKITUH 0OMEHAY, «PEaKIuu
3aMEUICHU», «PEAKIIMU HEUTpaIU3alumn»,
«IK30TEPMUYECKHUE PEAKIIUN», «IHIOTEPMUUECKUE
peakum», «00OpaTUMBbIC pEaKIMN», KHEOOpaTUMBbIC
peaKIum», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKIum», «KrOMOTE€HHbIEC PEAKIIUNY», «T€TEPOTCHHbIC
pPEaKIUN», «KaTATUTUUYECKUE PEAKIIUMY,
«HEKATAITMTHYECKUE PEAKIIUN», «TEIIIOBOM 3PpdeKT
XUMHUYECKON PeaKIum», «CKOPOCTh XUMUUYECKOMN
peaKIum», «KaTajanu3aTop»; XapaKTepU30BaTh
XUMHUYECKHE AMEMEHThI 1—3-T0 MeproJI0B 1Mo UX
noJioskeHuto B [leprouyeckoit cucTeMe XUMHUYECKUX
snemeHToB /. 1. MeHeneeBpa: XMMHUYECKUH 3HAK,
MOPSAKOBBIM HOMEp, EPUOJ, TPYIIa, MOATPYIIIA,
OTHOCHUTEINIbHAs aTOMHAs Macca, CTPOCHHE aToMa (3apsij
A7pa, YUCIIO MPOTOHOB U HEUTPOHOB B sIpe, odIIee
YHUCJIO 3JEKTPOHOB, paCHpeeieHUue MEKTPOHOB 10
ANEKTPOHHBIM CJI0SIM, TIPOCTOE BEIIECTBO, GopMya,
Ha3BaHUE U TUI BBICIIETO OKCUAA U TUIPOKCHUA,
JIETY4Yero BOJIOPOJHOTO COCTUHEHUS (IS
HEMETAIJIOB)); XapaKTepHU30BaTh 0OIINE XUMUUYECKUE
CBOMCTBa aM(OTEPHBIX OKCUIIOB U
TUJPOKCUAOB;IPUBOJIUTH IPUMEPHI PEAKIIMIA,




MOITBEPIKTAIOIINX XUMHUYECKHUE CBOUCTBA aM(POTEPHBIX
OKCHUJIOB U THJIPOKCHJIOB; IaBaTh XapaKTEPUCTHKY
XUMHWYECKUX PEAKIUH M0 YUCITY M COCTABY UCXOTHBIX
BEIIECTB U MPOYKTOB PEAKIIUU; TEILIOBOMY

3 PeKTy;HAMPABICHUIO TIPOTEKAHUS PEAKIIHH;
W3MCHCHUIO CTEIICHEH OKUCIICHHS SJICMCHTOB;
arperaTHOMY COCTOSIHUIO HUCXOJTHBIX BEIECTB; Y4ACTHIO
KaTajau3aTopa; OOBSCHATH M MPUBOIUTH TPHUMEPHI
BIIUSTHUSL HEKOTOPBIX (hakTOpoB (IIprpoia
pearupyoIrX BEIeCTB, KOHIICHTPAIUS BEIIECTB,
JlaBIIeHHUE, TEMIIEpaTypa, KaTaau3aTop, HOBEPXHOCTh
COTIPUKOCHOBEHHMSI PEarnpyONINX BEIIEeCTB) HA
CKOPOCTh XUMHUYECKUX PEAKINi; HAOII0AaTh U
OTIMCHIBATh YPABHCHHUS PEAKIIUK MEX /Ty BEIIECTBAMH C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIA POJIHOTO)
SI3BIKA W SI3bIKA XHMHUH; IIPOBOIUTH OIIBITHI,

MIOITBEPIK IAIOIITNE XUMUIECCKHIE CBOHCTBA aM()OTEPHBIX
OKCHUJIOB U THJIPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEAKIMH OT Pa3InIHBIX (DAKTOPOB
(Tpupoa pearupyronux BemecTB, KOHIICHTPAIIS
BEIIECTB, IaBJICHUE, TEMIIepaTypa, KaTaau3aTop,
MTOBEPXHOCTh COMPUKOCHOBEHHUS PEaruPyrOIIHX
BEIIIECTB).

I'naBa 2. MeTtamisl
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3HaTh: - MOJIOKEHHE dJIeMeHTOB MeTaiuioB B IICXD u
CTPOCHHE aTOMOB METAJUIOB; (PU3MUECKHE CBOMCTBA
METaJUIOB; KIIaCCH(UKAIMIO CIIABOB; OOIIHE
XHMUYECKHE CBOMCTBA METAJJIOB; OCHOBHBIE CITOCOOBI
MOJYYEHHS] METAJIJIOB B MPOMBIIIJIEHHOCTH; IPUYUHBI U
BUJIbl KOPPO3HUH; BAXKHEHIIINE COSTUHECHUS U
XAMHYECKHE CBOMCTBA MIECIOYHBIX U
IIEJI0YHO3EMETBbHBIX METAJJIOB, AJIIOMUHUS 1
xenesa(llu 1); npuMeHeHre METaIIOB U UX
BOKHEHUIIIMX COCAMHECHUM. YMETh:- XapaKTepHu30BaTh
MeTaJuThl Ha OcHOBE MoJiokeHus B [ICXD u
0COOCHHOCTEH CTPOCHMSI X aTOMOB: 3aIMCHIBATh
YpaBHEHUS PEaKUi XUMUUYECKUX CBOKMCTB METAJJIOB ,
UCIIOJb3Ysl JIEKTPOXUMUYECKUN P HAIPSDKEHUS
METaJUIOB; COCTABIIATh YPAaBHEHUSI XUMUYECKUX
peakuuii OBP ( okHCIUTEIbHO-BOCCTAHOBHUTEIBHEIE),
XapaKTEPU3YIOLIME XUMUYECKHUE CBOMCTBA METAJIJIOB;
COCTaBJISITh TEHETUUECKHUE PSI/IbI METAIIOB U
OCYILECTBJIATDH LIENIOYKHU IPEBPALLICHUI. Y YalIUCs
JIOJKEH YMETh: UCIOJIB30BATh MIPU XapaKTEPUCTUKE
METAJUIOB M UX COCIUHEHHUH MOHITHS: «METaJIBI»,
«psAZl aKTUBHOCTH METAIIOBY», «IIEJIOYHBIE METAILIIBDY,
«ILIETTOYHO3EMENbHBIE METAIIJIBI», UCIOJIb30BaTh UX MIPU
XapaKTEPUCTHKE METAJUIOB; AaBaTh XapaKTEPUCTUKY
XUMHUYECKUX DJIEMEHTOB METAJIOB (IIETOYHBIX
METAJIJIOB, MarHus, KaJbIIUs, A TFOMUHUS, KeJie3a) 1Mo
uxmnoJioxxeHuto B [lepuoanueckoii cucreme
XxuMHu4eckux aneMenToB /. . MenpaeneeBa




(XuMUYECKHM 3HaK, NOPSAKOBBI HOMEp, IEPUOI,
rpymnmna, noArpyra, OTHOCUTEIbHAs aTOMHAs Macca,
CTpOEHHE aToMa (3apsij sSApa, YUCIO TPOTOHOB U
HEUTPOHOB B sJIpe, 00IIee YHCIIO AIEKTPOHOB,
pacrpeziesieHue 3IEKTPOHOB 1O AIEKTPOHHBIM CIIOSIM),
IIPOCTOE BEIIECTBO, (hopMyJia, HA3BaHUE U THUII
BBICIIIETO OKCHJIA ¥ TUJIPOKCHU/IA); Ha3bIBATh
COCMHEHUSI METAJVIOB U COCTABJIATh UX (POPMYJIBI IO
HA3BAHMIO; XapaKTePU30BaTh CTPOCHUE, 00IITHE
bu3nYecKue U XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB METAIIOB; OOBSCHATH 3aBUCIMOCTb CBOMCTB
(WM TIpeACKa3bIBaTh CBOMCTBA) XUMHUUECKHX
3JIEMEHTOB METAJUIOB (PaANyC, METAININYECKHE
CBOMCTBA dJIEMEHTOB, OKHCINTEIIHLHO-
BOCCTAHOBUTEIHHBIE CBOMCTBA DJIEMEHTOB) U
00pazyeMbIX UM CO€TMHEHUH (KHCIOTHO-OCHOBHBIE
CBOMCTBA BBICIIIUX OKCUOB U TUIPOKCHIOB,
OKHCITUTEITLHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT
noJjoxkeHus B [lepuoandeckon cucteMme XMMUYECKUX
anemenToB JI. 1. MenneneeBa; onuceBaTh 00MIIHe
XUMHYECKHE CBOMCTBA METAJIJIOB C TTOMOIIIHIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) sI3bIKA U SI3bIKA
XUMUU; COCTABIISATh MOJICKYJISIPHBIC YPaBHEHHUSI
peaKuurii, XapaKTePHU3YIOINX XUMHUYECKHE CBOMCTBA
METAJJIOB M MX COCIMHEHUH, a TaK)Ke DJIEKTPOHHBIE
YpaBHEHUS NMPOIECCOB OKUCIECHUS-BOCCTAHOBIICHUS;
YpaBHEHUS JIEKTPOTUTUUECKON JUCCOIUALINH;
MOJIEKYJISIPHBIE, TTOJTHBIE M COKPALICHHbIE HOHHBIE
YpaBHEHUS PEAKIUN C YHaCTHEM DJICKTPOJIMTOB;
YCTaHaBJIMBATh TPUUYUHHO-CJICJICTBEHHBIE CBI3U MEKTY
CTPOEHUEM aTOMa, XMMHUYECKOU CBS3bI0, TUIIOM
KPUCTAJUIMYECKON PEIIETKH METaJIIIOB U UX
COCMHEHUH, MX 0OIUMH (PU3NISCKUMH U
XHMHYECKHMHU CBOMCTBAMHU; OIMMCHIBATh XUMHUYECKHE
CBOMCTBA IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METAJIOB,
a TakKe aJIIOMUHHS U JKEJIe3a U UX COSAUHCHHI C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
SI3bIKA M SI3bIKA XUMUH; BBIIIOJIHAT, HA0IIOIATh U
OIUCHIBAaTh XMMUYECKUI SKCIIEPUMEHT MO
pacIrio3HaBaHUIO BAKHEUIIUX KATUOHOB METAJIJIOB,
TUJIPOKCHUI-UOHOB; IKCIIEPUMEHTAILHO UCCIIEI0BATh
CBOMCTBAa METAJJIOB M X COEAMHEHUH, pelaTh
SKCIIEPUMEHTAJIbHBIC 33/1a4U 10 TEME
«MeTtanb»;0N1UChIBATh XUMUYECKUN SKCIIEPUMEHT C
MOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO WU POJHOTO)
A3bIKa U S13bIKa XUMUH; IPOBOJAUTH PACUETHI 110
XUMHYECKUM (popMyriaM U ypaBHEHUSIM peaKkiui,
MPOTEKAIOLIUX C YIACTHEM METAIOB U UX COCTUHEHUH.

I'naBa 3. Hemeramibl
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3HaThb: - MoJIoKeHue HemerawioB B [ICXD
J.1.Menneneesa; ¢puznueckrue CBONCTBA HEMETAJIOB;
CTPOEHUE aTOMOB M MOJIEKYII, (PU3HUECKUE U




XMMHMUYECKHE CBOMCTBA HEMETAJUIOB: BOAOPOJa,
TaJIOT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHUS;
MOHSTUE « ATUIOTPOTIUS» U «AJLTOTPOITHBIE
BUJIOM3MEHEHUS»; BAXKHEUIIINE COCTMHEHUS —
BOJIOpO/Jia, TAJIOTEHOB, CEePhI, a30Ta, Gocdopa,
yriaepoaa, KpeMHUs, UX CTpOEHHE, CBOMCTBA,
3HA4YECHME B )KMBOM M HEKUBOU NPUPOJIE, IPUMEHEHNE B
KU3HEJCATEIIbHOCTH YEJIOBEKA; KAUECTBEHHBIE PEaKUU
Ha: cynb(aT - HOHBI, KApOOHAT — MOHBI, XJIOPHUJT —
MOHBI, HIOHBI AMMOHHS; JOHOPHO-aKIIENTOPHBII
MEXaHU3M 00pa30BaHUs CBA3H B HIOHE aMMOHUSI.
YMeTh: - 1aBaTh XapaKTEPUCTUKY DJIEMEHTaM —
HeMeTaJlJIaM Ha OCHOBe mojoskenus B [ICX0O;
COCTaBIIAATh CXEMbI CTPOCHHUSI aTOMOB; 3aIIMCHIBATh
ypaBHEHUS peakluii B HOHHOM BHUJIE U C TOUKU 3PEHUS
00 OKUCIIMTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIHIX;
COCTaBJISITh U OCYIIECTBIIATH IEMTOYKH IPEBPAIICHUN
Pa3IUYHBIX HEMETAIJIOB; XapaKTepU30BaTh CBOICTBA
BOKHEUIIINX COEAMHEHUI HEMETAJJIOB; pPaclO3HABATh

cyabdaT - HOHBI, XJIOPUJ- HOHBI, KapOOHAT- HOHBI,
HMOHBI- AMMOHHUS;, BRIYUCIISATH MaCCOBYIO JOJTIO
XUMHUYECKOTO dJIeMeHTa B (popmyrie, KOTUIECTBO
BEIIECTBa, 00bEM M MacCy BEIIECTB. Y METh:
WCITOJIh30BATh MPU XaPaKTEPUCTUKE UX COCTMHCHUI
MOHATHUS: KHEMETAJIBIY, «TaJIOTEHBD», «aJUIOTPOITHBIC
BHJIOM3MEHEHUS», «OKECTKOCThH BOJIBI», «BPEMEHHAsI
JKECTKOCTD BOJBI», «IIOCTOSTHHAS KECTKOCTD BOIBI,
«0011as1 KECTKOCTh BOJBI»; JaBaTh XapaKTEPUCTUKY
XUMHUYECKUX AJIEMEHTOB-HEMETAILIOB (BOAOPO/Ia,
rajioreHoB, KUCIOpoa, cephl, a30T1a, hocdopa,
yriiepo/ia, KpeMHHsI) 110 X MOJI0KESHUIO B
[lepuonueckoit cucteMe XMMUYECKUX 3JIeMEHTOB /.
N. MenneneeBa (XMMHYECKHH 3HAK, MTOPSIKOBBIN
HOMED, NEPUO, TPYIIa, HOATPYIa, OTHOCUTEIbHAS
aTOMHas Macca, CTPOCHHUE aToMa (3apsi SaApa, YUCII0
IIPOTOHOB ¥ HEUTPOHOB B sijIpe, 00IIee YUCIIO
3JICKTPOHOB, pacIpeesieHue ICKTPOHOB 110
AJIIEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, PopMmyIia,
Ha3BaHWE U THUII BHICIIETO OKCHA M THIPOKCH/IA,
dbopMyna 1 XxapakTep JeTy4ero BoJIOPOJIHOTO
COCIMHEHMS ); HA3bIBATh COCAMHEHUS HEMETAIIOB U
COCTaBIIATh UX (DOPMYIIBI IO HA3BAHHUIO;
XapaKTepu30BaTh CTpOCHHE, 00IIIe pusndeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB;
00BSACHATH 3aBUCUMOCTH CBOUCTB (MJIM MPEJICKA3hIBATh
CBOMCTBA) XUMHUYECKHUX DJIEMEHTOB-HEMETAILJIOB
(pagnyc, HEeMETaJNIMYECKUE CBOMCTBA DJIEMEHTOB,
OKHUCIIUTEILHO-BOCCTAHOBUTEILHEIC CBOMCTBA
AJIEMEHTOB) M 00pa3yeMbIX UMH COEMHEHUN
(KMCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHIIOB U
TUJPOKCHUIOB, JETYYUX BOJIOPOJHBIX COETUHEHNUH,




OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT
noJjokeHus B llepuoanueckon cucreMme XuMUYECKUX
anemeHToB /1. . MenpeneeBa; onuchiBaTh 0OIIHE
XUMUYECKHUE CBOMCTBA HEMETAJUIOB C TOMOIIIBIO
€CTECTBEHHOI0 (PYCCKOTO WJIM POJHOIO) s3bIKa U SI3bIKA
XUMUU; COCTABIISATh MOJICKYJISIPHBIC YPABHEHHUS
peaKuuii, XapaKTEPU3YIOIINX XUMUYECKUE CBOKCTBA
HEMETAJUIOB M UX COCIMHEHUM, a TAK)KE PJICKTPOHHBIC
ypaBHEHUSI MTPOIIECCOB OKUCIICHHS-BOCCTAHOBJICHHUS,
YpaBHEHUS IEKTPOJIUTUUECKON TUCCOIHAIINH;
MOJIEKYJISIPHBIC, TIOJTHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUS PEAKIIUM C yUaCTUEM DJIEKTPOIUTOB;
yCTaHaBJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBIA3U MEXKTY
CTPOCHHEM aTOMa, XUMUYECKOM CBA3BIO, TUTIOM
KPUCTAJUIMYECKOM PEIIeTKH HEMETAJIJIOB M UX
COCIMHEHUH, NX 0OIUMH (PU3UYECKUMH U
XUMUYECKUMH CBOMCTBAMU; OMUCHIBATH XUMUYECKHE
CBOICTBA BOJIOPO/Ia, FaJIOT€HOB, KUCIOPOAA, CEPBHI,
asora, ocdopa, rpaduta, aiMaza, KpEMHHUS U UX
COEMHEHUH C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WJTM POJTHOTO) SI3bIKA U SI3bIKA XHUMHH; OTMCHIBATH
CrocoObl yCTpaHEHUsT KECTKOCTH BOJIBI U BBITIOJIHSTH
COOTBETCTBYIOIIMI UM XUMHYECKUI IKCIIEPUMEHT;
BBITIOJIHATH, HAOMIIOIaTh U OMUCHIBATh XUMUYECKHI
3KCIIEPUMEHT MO PAaCIO3HABAHUIO HOHOB-HEMETAIIOB;
peuaTh SKCIIEpUMEHTAJIbHBIE 33a]a4t 110 TEME
«HemeTannbl»; ONMCHIBATH XUMUYECKUN SKCIEPUMEHT
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIA POJTHOTO)
A3BIKA U S3bIKa XUMHUH; IPOBOJAUTH PACUETHI 110
XUMHYECKUM (pOopMyNaM U ypaBHEHUSM peaklui,
MIPOTEKAOLIUX C YIaCTHEM HEMETAIOB U UX
COEIUHEHUI.

I'maBa 4. O6001IEHNE
3HAHUH 110 XUMUH 34

KypcC OCHOBHOM IIKOJIBI.

IloaroroBska k
rocyaapCTBEHHOM
HMTOIOBOH aTTeCTalluH
(T'"A)

14

3nath: [lepuoanueckuii 3akoH u [lepuoanyeckas
cucTeMa XxuMu4deckux anemenToB JI. 1. Menaeneena.
DU3NYECKUH CMBICIT TIOPSIKOBOTO HOMEpa JIEMEHTA,
HOMEPOB MepUoa U rpymiibl. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
Nepuoax u Tpymmax B CBeTe MPeICTaBICHHH O
CTPOEHUU aTOMOB JIEMEHTOB. 3HAYEHUE
MePUOMYECKOTr0 3aKOHA. BH/IbI XUMHYECKHX CBI3CH U
THUIIBI KPUCTAINIMYECKHUX PelIeTOK. B3anmocBs3b
CTpoeHus U cBOMCTB BemiecTB. Knaccudukanus
XUMHUYECKUX PEAKIUI 10 Pa3IM4HbIM MIPU3HAKAM
(4MCIIO M COCTaB PEAruPYIOIIMUX U 00pa3yoLIUXCs
BEIIECTB; HATMYKE TPaHUIIBl pa3fena (a3; TerioBoi
3¢ (deKT; n3MEHeHHEe CTENeHEeH OKUCTICHHS aTOMOB;
WCIOJIb30BaHUE KaTalln3aTopa; HalpaBIeHUE
npotekanus). CKOpOCTh XUMHUECKUX PEaKUi U
dakTopsl, Biusonme Ha Hee. OOpaTUMOCTh
XUMHYECKUX PeaKIUid U COCOObI CMETeHUs
XUMHUYECKOTO0 paBHOBecHs. [IpocThie u croxxHble




BelecTBa. Merasuibl M HeMeTasuibl. [ eHeTnyueckue
pAabI METalIa, HEMETala ¥ IEPEX0JHOI0 MeTallja.
Okcuibl ¥ THAPOKCUIBI (OCHOBAHUS, KUCIIOTHI,
am(oTepHbIC THIPOKCHU IBI), cot. VX cocTas,
KJIacCH(UKAIUS U 00IIHe XMMHYECKHUE CBOMCTBA

B CBETE TEOPHUH JIEKTPOJIUTUYECKOMN TMCCOLUALIUY.

7.Y4eOHO-MeTOaAuYEeCKOEe 1 MaTEePUAIIBbHO-TEXHUYIECCKOC o0ecneyeHue 06pa30BaTeJIbHOﬁ
JEeATCJIbHOCTH.

Jlureparypa AJis1 y4aluxcs:

1. Amux6epoBa JLIO. «3anumarenshas xumus», M, «ACT - IIpecey, 2009r.

2.T'abpuensa O.C. Xumus. 8 knacc: padoyas rerpaas k yaeouuky ["adpuensua O.C. -- M.
Hpoda, 2016.

3.TI'abpuensa O.C. Xumus. 9 knacc: padoyas rerpaas kK yaeonuky ['adbpuensaa O.C. -- M.
Hpoda, 2016.

4 Xumus. 9 xnacc: yueOHuK 1t 001eoOpa3zoBarenbHbIX yapexaeHuit/ ['abpuensa O.C.. - M.:
Hpoda, 2018.

5. Xumus. 8 kimacce: yueOHuK a1 oomeoopazoBarenbHbix yapexaeauit/ ['adbpuemnsa O.C.. - M.:
Hpoda, 2018.

6. Xumus. 8 ki1.: XuMUS B TecTax, 3amadax, ynpaxaeausx / O.C. ['abpuensn, T.B. CmupHOBa,
C.A. CnagkoB — M.: lpoda, 2016.

7. Xumus. 9 xi.: Xumus B TecTax, 3anadax, ynpaxaenusx / O.C. 'abpuensn, T.B. CmupHOBa,
C.A. CnagkoB — M.: lpocda, 2016.

8. Xumus. 8 xi.: Terpaas A mabopaTOpHBIX OMBITOB U NpakTudeckux padot / O.C. I'abpuensH,
A.B. AmykoBa — M.: [Ipoda, 2016.

9.Xumus. 8 xi.: Terpaas A mabopaTOpHBIX OMBITOB U NpakTudeckux padot / O.C. I'abpuensH,
A.B. fAmykoBa — M.: [Ipoda, 2016.

JluTepatypa 1Jis1 yuuTes:

1. T'abpuensu O.C., Meroauueckoe nmocodue mjs yunurens. Xumus 8-9 kiacc. - M.: lpoda,
2008.

2. T'oprkoenko M.IO. «Iloypounsie pazpaboTku» o xumuu 8 kiaacc, ML, «Bako». 2004 .
3. 'oproenko M.IO. «Iloypounsie pazpaboTku» no xumuu 9 kiacc, ML, «Bako». 2004 r.
4. Komucapona JI.B., , IIpucsruna U.I" «KKoHTposIbHBIE U TPOBEPOYHBIC PAOOTHI 1O XUMHH 9
knace», M., «39k3amen», 2007T.

5. Yuebnuk O.C. ['abpuensu, «Xumusa» 8 kiacc, M. «Ipoday», 2018 rona.

6. YueOnuk O.C. ['abpuensn, «Xumusa» 9 knacc, M. «Zlpoday», 2018 roaa.
YueOHO-TeopeTHYeCKHEe MAaTEPUATIbI:

1.IIpumepHas nporpamMma 1o yueOHbIM npeaMeram. Xumus. 8-9 Kiaccel: MpoeKT.- 2-¢ u3l.,
nopab. M.: Ilpocsemenne, 2011. (CtangapThl BTOPOTO MOKOJICHHUS).

2.ABtopckas nporpamma O.C.I'aGpuensHa, coorBeTcTBYIOIas DenepanbHOMyY
I'ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHJAPTy OCHOBHOI'O 00I11ero 00pa3oBaHus U
nomyiieHHas MunuctepcTBoM oOpa3oBanus U Hayku Poccuiickoit ®enepanuu (ITporpamma
Kypca Xxumuu i 8-9 kinaccoB oOmeodpazoBarenbHbix yupesxaenuit / O.C.I'abpuenss. — M.
Hpoda, 2012r.).

Metoanveckue ¥ THIAKTHYECCKHE MATEPHAJIbI:

1. I'abpuensn O. C., Bockob6oitnukosa H.I1., fAmrykoBa A.B.. HacronbHas kKHUTA yuuTeIs.
Xumus. 8 ki1.: Metoaudeckoe nocooue. — M.: [Ipoda, 2010.




2. Xumus. 8 ki1.: KontposibHbie 1 mpoBepouHbie padoThl kK yueonuky O. C. 'abpuensina
«Xumus. 8 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009 .
3.I'abpuensn O. C., BockoboitankoBa H. 1. Xumus B TecTax, 3aadax, ynpaxHeHHsIX. 8— 9 KIL.
— M.: lpoda, 2009 .

4. O.C. I'abpuensu. Xumusi: 9 kacc: KOHTPOJIbHBIC U TPOBEPOUHBIE paboThl. — M.: JIpoda,
2005.

5. H.IL. Tpoery6oBa. KoHTpoiabHO-U3MepuTebHbIe MaTepuaibl. Xumus. 8 kiaacc. — M.: BAKO,
2010.

6.H.I1. Tpoery6oBa. KoHTpopHO-H3MepUTENbHBIE MaTepuanbl. Xumus. 9 kimace. — M.: BAKO,
2010.

7.0.B. I'annukuna. 3aHMMaTenpHas XUMUS Ha ypokax B 8-11 kiacca: TemaTuueckue
KpoccBopabl. - Bonarorpaa: Yuutens, 2005.

O6opynoBanue U NpudOpPHI:

TexHuyeckue cpeacTna:

1. AyIMOKOJIOHKH KOJIOHKH.

\S)

. Buneonpoekrop.

[98)

. [IepcoHanbHBIA KOMIIBIOTED.
4. HacTeHHBII 3KpaH.

5. Ilpe3eHTaruu Mo TeMaMm ypOKOB.

N

. JAMIaKTHYeCcKui pa3naTouyHblii MaTepuail.
7. TaOnMuIBI 10 XUMUH.
DNeKTpOHHBIE 00pa30BaTEIbHBIC PECYPChI

1. http://school-collection.edu.ru/ - equnas koyeKips HHAPOBLIX 0OPa30BATEIBHBIX PECYPCOB

2.http://testedu.ru/ - o6pa3oBaTe/IbHBIE TECTHI.

3.http://www. fipi.ru - ®UIIN

4.http://lwww.uchportal.ru/ - yuaurenbckuii mopranm — Mo mpeaMeTaM — YPOKH, MpPE3CHTAIlHH,
BHEKJIACCHAs paboTa, TECThI, INTAHUPOBAHHUS, KOMITLIOTEPHBIC TPOTPAMM bI

5.undoypok http://www.infourok.ru

DNIEeKTPOHHBIC TIOCOOUS:
CD nuckm «OO011as 1 HeoOpraHuyecKast XUMHUSD.

8.Il.1anupyemble pe3yabTAaThl H3YUYeHHUs] YUeOHOr0 npeaMera « XuMHs».

BbInycKHMK Hay4YuTCs:

® XapaKTepHU30BaTh OCHOBHBIE METObI MIO3HAHMS: HAOII0IeHUE, U3MEPEHNE,
9KCIIEPUMEHT;

® OIMCHIBAaTh CBOMCTBA TBEP/BIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BHIACIS UX
CYLIECTBEHHbBIE IPU3HAKHY;


http://school-collection.edu.ru/
http://testedu.ru/

® pPAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX IIOHATUH «aTOM», «MOJIEKYIa»,
«XUMHUYECKHUH 3IIEMEHT», IIPOCTOE BELIECTBOY, «CI0XKHOE BEIIECTBO», «BAJIEHTHOCTDHY,
«XUMHUYECKAsl peaKLusi», UCII0JIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

® DPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BELIECTB, IIOCTOSHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHON TEOPHH;
pasnuyaTh XMMUUYECKUE U (U3NYECKHUE SIBICHUS,
Ha3bIBaTh XUMUYECKUE DJIEMEHTHIL;
OTPEJIEIIATh COCTAB BEUIECTB M0 UX (HopMysiam;
OIIPENEIATh BAICHTHOCTh aTOMa JIEMEHTA B COCAUHECHUAX;
ONPEENATh TUIl XUMHUYECKUX PEaKILINi;
Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUit;
BBISIBJISITh IIPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAHUM XUMHUUECKON PEaKINK MTPU
BBINIOJIHEHUN XUMUYECKOIO OIIbITA;
COCTaBJIATH (POPMYITBI OMHAPHBIX COCTUHECHHI;
COCTaBJISATh YPAaBHEHUS] XUMUYECKUX PEaKIUil;
coOnroaaTh npasuiia 6€30MacHOM padoThI MPU MPOBEAECHNUN OTIBITOB;
M0JIb30BaThCs Ja00OPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;
BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYHCIISATH MAaCCOBYIO JOJIH0 XUMUYECKOTO 3JIEMEHTA 10 POpMysie COeAMHEHNUS;
BBIYHCIISATH KOJMYECTBO, 00BEM HIIM MAacCy BEIIECTBA [0 KOJUYECTBY, 00BEMY, Macce
peareHToB WK MPOAYKTOB PEAKIINH;

® XapaKTepHu30BaTh PU3NUYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa
U BOJOPOAA;
0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO;
pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOL;
PacKpbIBATH CMBICII 3aKOHA ABOrapo;
pacKpbIBaTh CMBICI MOHATUH «TEMIOBOH 3G GEKT peakn», «MOJSIPHBIA 00beM»;
XapaKkTepu30BaTh (PU3NUECKHE U XUMUUECKUE CBOMCTBA BOJIBI;
PacKpbIBATH CMBICII IIOHATUS «PACTBOPY;

® BBIUUCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH paCTBOPEHHOIO BEIECTBA;

® Ha3bIBaTh COCAMHEHHUS N3YYCHHBIX KJIACCOB HEOPraHMYECKUX BEILECTB;

® XapaKTepHU30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB: OKCUIOB, KUCIIOT, OCHOBaHM, COJIEH;

® OINpeAeATh IPUHAUIEKHOCTD BELECTB K OIPEIEICHHOMY KIIACCy COCIMHEHUN;

® COCTaBJIATh (POPMYJIbI HEOPIAHUUECKUX COCTMHEHUH U3yYEHHBIX KJIACCOB;

® IIPOBOJAUTH OIBITHI, IOATBEPKAAIOIINE XMMUYECKHE CBOMCTBA U3YYEHHBIX KIIACCOB
HEOPraHMYECKUX BEILECTB;

® pAaCIIO3HABATh ONBITHBIM IIyTEM PACTBOPBI KUCIIOT U I1IEJI0UYEH 10 U3MEHEHUIO OKPACKH
MHIUKATOPa;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEX/y KJIACCAMU HEOPTAHUYECKUX COECIUMHEHUN;

e packpsiBaTh cMbIcH [Iepuoanueckoro 3akona [[.1. Menneneesa;

® 00BACHATH (PU3MUECKUI CMBICT AaTOMHOTO (HIOPSIIKOBOT0) HOMEpPAa XUMHUUECKOTO
2JIEMEHTa, HOMEPOB I'PYIIIbI ¥ Niepruoja B nepuoanueckoit cucreme I.M. Menneneesa;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CTPOCHHUSI aTOMOB, CBONCTB JIEMEHTOB B
IIpezienax MajbIX IEPUOJIOB U INIaBHBIX MOArPYII;

® XapaKTepHU30BATh XUMHUECKUE IEMEHTHI (OT BOAOPOA 10 KaNbLKs) Ha OCHOBE UX
NoJIoKeHHsl B mepuoiuueckoit cucreme .M. MenzeneeBa u 0coOeHHOCTEH CTPOCHHUS X
aTOMOB;



® COCTaBJISITh CXEMbI CTPOCHHS aTOMOB IMEPBbIX 2() 37IEMEHTOB MEPUOINYECKON CUCTEMBI
.. Menneneena;

® pacKpbIBaTh CMBICIH MOHATUN: «XUMHUUECKAs CBA3bY, «IJIEKTPOOTPHUIIATEIIHLHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCThH (DU3HMUECKUX CBOWCTB BEIICCTB OT THIIA
KPUCTAJUIMYECKOM PEILETKH;

® ONpPEACTATh BUJ XUMUYECKOMN CBSA3M B HEOPTraHUYECKUX COCTUHEHUSX;

e 1300pakaTh CXEMbI CTPOCHUS MOJICKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMH BUIAMU
XUMHYECKUX CBS3EH;

® pacKpbIBaTh CMBICH MOHATUNA «HOHY, KKATHOHY, «AHHOHY, «QJICKTPOJIUTHI,
CHEDJIEKTPOIHUTHDY, «AIEKTPOJIUTUYECKAS TUCCOLUAIUS», KOKUCIUTENbY, «CTCTICHb OKUCIICHUS
«BOCCTAaHOBUTEIIbY, OKHUCIICHUEY, «BOCCTAHOBJICHHE);

® ONpEIETsATh CTENEHb OKUCICHUS aTOMa JIEMEHTa B COSTMHEHNUU;

® PaCKpBIBaTh CMBICI TEOPHUH IEKTPOJTUTUUECCKOU TUCCOIUAIINY;

® COCTaBJISATh YPABHEHHUS AJIEKTPOJIUTAYECKON AUCCOLMALIUM KUCIIOT, IIEJI0YEN, COJIEH;

® OOBSICHATH CYITHOCTB MPOIIECCA IIEKTPOJIUTUUECKON TUCCOIHAITUU U PEAKITUI
HOHHOTO 0OMEHa;

® COCTaBJISITh MOJIHBIE U COKPAIlICHHBIE HOHHBIC YPABHEHUS PEaKIIui 0OMEeHa;
OTIPeNIETSATh BOBMOXKHOCTh IPOTEKAHUS PEAKIINI HOHHOTO 0OMEHa;
MPOBOJIUTH PEAKITHH, TOATBEPKIAIOIINE KAUYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIIECTB;
OTIPENIETSATh OKUCIUTENh U BOCCTAHOBHTEID,
COCTaBJISITh YPAaBHEHUSI OKUCITUTEIHBHO-BOCCTAHOBUTEIHLHBIX PEAKITUIA;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINu;
KJIacCU(PHUITMPOBATh XUMHUECKHUE PEAKITUH TI0 PA3INYHBIM MMPU3HAKAM;
XapaKkTepHu30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOEHUEM U CBOMCTBaAMU
HEMETAaJIJIOB;

® IIPOBOJIUTH OMBITHI IO MOTYUCHUIO, COOMPAHHIO U U3YUCHUIO XUMHYECKHX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIICKHUCIOTO Ta3a, aMMHUaKa;

® DPacro3HaBaTh OMBITHBIM ITYyTEM T'a3000pa3HbIE BEIIECTBA: YIIECKUCIBIN Ta3 1 aMMHUaK;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEXK/Y COCTaBOM, CTPOEHHUEM U CBOMCTBaAMU
METaJIOB;

® Ha3bIBaTh OPraHUYECKHUE BEIIECTBA M0 X (hopMysie: METaH, 3TaH, STUJICH, METaHOI,
ATaHOJI, TJIMIIEPUH, YKCYCHAsl KUCI0Ta, aMUHOYKCYCHAasl KUCJI0Ta, CTEapUHOBAs KUCIIOTA,
OJICMHOBAs KUCJIOTA, TJII0K034;

® OIICHMBATH BIUSAHUE XUMUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpe/ibl HA OpraHU3M
YyeJIoBeKa;

® T'PaMOTHO OOpamaThCs ¢ BEIIECTBAMHU B IIOBCETHEBHOM KU3HU

® OIpENEATh BO3MOKHOCTh IPOTEKAHUS PEAKIM HEKOTOPBIX MPE/ICTaBUTENICH
OPraHMYeCKUX BEIIECTB C KUCIOPOJIOM, BOJOPOJIOM, METAJIJIAMU, OCHOBaHUSIMH, FaJIOT€HAMU.

BpINYyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCSH:

® 8bIOBUCAMND U NPOBEPSMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX CBOUCEAX
gewecms Ha OCHO8e UX COCMABA U CMPOeHUs, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYeCKUe
peaxyuu, o xapakmepe u npoOYKmMax pasiutyHulX XUMUYECKUX peaKyull;

®  Xapakmepuzoeams 8eujecmed no COCMaegy, CMpOoeHuIo U C8OUCMBEAM, YCMAHABIUBANY
NPUYUHHO-CIEOCTBEHHbLE C8A3U MeNCOY OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUjeCmEa;

® CcocmaenAmb MONEKYIAPHbIE U NOIHbLE UOHHbLE YPABHEHUS NO COKPAUWEHHIM UOHHBIM
YVDAB8HEHUAM,

® 1POCHO3UPOBAMb CNOCOOHOCMb BeWecmed NPOABIIAMb OKUCTUMENbHbLE UTU
80CCMAHOBUMETIbHBLE CEOUICMBA C YYemOoM CmeneHeli OKUCIEHUs 2NeMEHMO08, BX00AUUX 6 €20
cocmae;



® CcoCmasnAmy YpasHeHUus peakyutl, COOmsemcmsyouux nocie008amenbHoCmu
npespawjeHuli Heop2aHUuecKux 6euwjecmes PasiuyHblX Kiaccos;

® 8bIOBU2AMDb U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl O Pe3YIbmamax
8030elCm8Us pa3IUYHbIX PaKmopos Ha uUsMeHeHUe CKOPOCMU XUMUYECKOU peaKyuu;

® UCNONBL3068AMb NPUOOPEMEHHble 3HAHUA 01 IKONOSUHECKU CPAMOMHO20 NOBEOEHUSs 8
oOKpydHcaroweli cpeoe;

® UCNONBL3068aAMb NPUOOPEMeHHble KII0Yegble KOMNeMeH YUl Npu 8bINOIHEHUU NPOEKMO8
U y4eOHO-UCCIe008aMeENbCKUX 3a0aU NO U3VHUEHUIO C8OUCME, CNOCOD08 NONYYeHUs U
PACNO3HABAHUSL BEUECTE;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeccax,

® KpumuyecKku OMmHOCUMbCS K NCEBOOHAYUHOU UHGOpMAyUU, HeOOOPOCOBECMHOU
peKname 6 cpedcmeax Maccogou uHgopmayuu;

® 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL NO XUMUU OJis NPAKMUYECKOU
0essmenbHOCMU YeN08eKd,

® co30asamv MoOenU U cxembl OJis peuleHuUs: Y4eOHbIX U NO3HABAMEbHBIX 3A0al,
NOHUMAMb HEOOX0OUMOCMb COONIO0EHUs NPEONUCAHUL, NPeONaA2aeMblX 8 UHCIMPYKYUSIX NO
UCNONL308AHUIO IEKAPCE, CPEOCME ObIMOBOU XUMUU U Op.
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