MyHunumnagpHOe 00KeTHOE 0011e00pa3oBaTeNIbHOE YUPEXKICHUE
«JInneint Ne 11 r. YenssOuaCcKa»

PABOYAS TPOI'PAMMA
y4eOHOro nmpeamera

Hpeamer: Xumus

YpoBenb: OcHOBHOe 00111ee 00pa30oBaHuE

IIporpamma (na3Banue): Xumus 7-9

IIporpamma cocraBjieHa Ha ocHOBe: DenepasibHOIl padoueil MPorpaMMsbl MO y4eOHOMY
npeamMerty « XuMus»

PaccmoTpeno u 0106peHo MeToanyeckiM COBETOM
MBOY «JIureit Ne 11 r. Yenaburacka»
[Iporokos Ne 1 ot 30 aBrycra 2023r.



®denepanpHas pabodass mTporpaMma 1o ydeOHOMY TmpeameTy «Xumus» (0a30BbIid
ypoBeHB)  (mpenMeTHas ~ oOnacth  «ECTECTBEHHO-HAY4YHBIE  MPEAMETH»)  BKIIOYACT
MOSICHUTEIbHYIO 3alMCKY, COJCpKaHHE OOydeHHs, IUIaHHUPYEMbIe pe3YJIbTaThl OCBOCHUS
HpOI‘paMMBI 10 XUMHH, TCMAaTHYCCKOC HJIaHI/IpOBaHI/IC.

[TosicHuTenpbHAs 3aMMcKa OTpakaeT oOmMe IeMM H  337a4d  W3YYCHHS XHUMHH,
XapaKTePUCTUKY TCUXOJIOTHUYECKUX MPEANOChUIOK K €€ M3YyUeHHUI0 OOydJarolmUMUCs, MECTO B
CTPYKType y4eOHOro IUTaHa, a TaKKe IMOIXOAbl K OTOOpY COJEp)KaHUs, K OINpEACIICHUIO
[IJIAHUPYEMBIX PE3YIbTaTOB.

CopepxaHue OOYYCHHsI pacKpbIBAeT COJICP)KATEIbHBIC JIMHUU, KOTOPBIC MPEIararoTcs
TUTSE 00SI3aTEIIBHOTO U3YUEHUS B KXKIOM KIIacCe Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUS.

[TnanupyeMble pe3yabTaThl OCBOCHHUS MPOTPAMMBI 10 XUMHH BKJIIOYAOT JIMIHOCTHBIC,
METamnpeMETHBIE PE3YNbTaThl 32 BECh MEPHOJ OOY4YCHHS Ha YpOBHE OCHOBHOTO OOIIETro
00pa3zoBaHMs, a TAKKE MPEIMETHBIE JOCTHIKEHUS 00yUaromerocs 3a KK bl o] 00y4eHHUs.

ITosicHuTEIBLHASA 3aICKA

[IporpaMma 1Mo XUMHHM Ha ypOBHE OCHOBHOrO oOmIero oOpa3oBaHHsS COCTaBlieHa Ha
OCHOBE TpeOOBAaHMH K pe3yabTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTENbHONW MPOTrPaMMBI
OCHOBHOro o0mero oOpaszoBanus, mnpeacTtaBieHHBIXx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabodueld MpOrpaMMbl BOCIHTAHUS M C YYE€TOM KOHIICTIMH TPENOaBaHUs
ydaeOHOTro npeameTa «XUMHs» B 00pa3oBaTeIbHbIX opranu3aiusix Poccuiickoit deaepanum.

[Iporpamma mo XxuMuu pazpaboTaHa C IENBI0 OKa3aHUS METOAWYECKONH MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMMbl 0 yueOHOMY IIPEIMETY.

[Iporpamma mo XWMuUHM Ja€T MpEACTaBICHUE O LENIX, OOIIeH cTpaTeruu O0ydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJepKaHKe, MPEeIyCMaTpUBAET paclpesieieHue ero 1Mo KjiaccaMm M
CTPYKTYpPUPOBAHUE M0 pa3ziejaM U TeEMaM IPOTPaMMBI [0 XUMHUH, ONPEAENIeT KOJTMYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh
U3YYEHUS XUMUU C YUETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKU y4eOHOIro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpenenseT BOSMOXKHOCTH NpeaMeTa IS
peanu3anuu TpeOOBaHUM K Pe3yJibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHWs, a TaKkke TPeOOBaHMHM K pe3yiabTaraM OOy4YCHHS
XUMHUHM Ha YpOBHE IleJied H3Y4YeHMs NMpeAMETa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOM
JeSITeIbHOCTH 00yUaloIIerocs 10 OCBOCHUIO YYEOHOTO CO/IepIKaHUSL.

3HaHME XUMHH CIY>KUT OCHOBOM ISl (JOPMUPOBAHUS MHUPOBO33PEHHUs O0ydaromerocs,
€ro MpeACTaBICHUH O MaTepUAIbHOM €IUHCTBE MHUPA, BAXHYIO POJIb UTPAIOT (OpMHUpPYEMBbIE
XUMHEH mpe/ICTaBIeHHs O B3aUMONPEBPAIICHUSIX SHEPTUU U 00 SBOIOIMH BEIIECTB B MPUPOJIE,
0 MYTSX peleHHs II00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

W3ydenne XuUMHUM: CIIOCOOCTBYET peajH3allid BO3MOXKHOCTEH MJIsi CaMOpa3BUTUSL U
dbopmMupoBaHUs

KYJIBTYpBl JIMYHOCTH, €€ o0meil u (QyHKIMOHAIBHOW TI'pPaMOTHOCTH; BHOCHT BKJIAJ B
GbopMHpOBaHWE MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEH O0OYyYaromuxcsi, HaBBIKOB HX
CaMOCTOSITENIbHOW YyU4eOHOH AeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKIX YMEHUH,
HEOOXOINMBIX KaK

B TIOBCEIHEBHOW JKM3HU, TaK M B MNPO(EeCCHOHAIBHOW AEATEIbHOCTH; 3HAKOMHUT CO
cnenupuKoi HAyYHOTO MBIIUICHHUS], 3aKJIaIbIBAET OCHOBBI I[€JIOCTHOTO

B3IJISJa HAa €QUHCTBO IPUPOJBI M UEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTAalloM B
GOpMHpPOBaHMHM  €CTECTBEHHOHAYYHOM  TPAaMOTHOCTH  OOYYaroIIuXcsl;  CIOCOOCTBYET
(OopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM

3HAHUAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE 0Opa3oBaHUE
00yJaromuxcs.



JlaHHbIe HarpaBlieHUs] B OOYYEHHU XUMHH OOECTIEUMBAIOTCS CIIEHU(PUKON COAep KaHUS
y4eOHOro mpeaMera, KOTOPbIM SBJISETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0i1 HayKH XMMHHU Ha OTPEACTIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00LIEro oOpa30BaHUs OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMHUCS CUCTEMbI IEPBOHAYATBHBIX MOHATUH XMMHH, OCHOB HEOPTaHMYECKOW XMUMUU H
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa copep)kaHusi IporpaMMbl 0 XMMUU COPMHPOBAHA HA OCHOBE CHCTEMHOTO
noxxona K e€ msydeHuro. ConepkaHuE CKIAIBIBAETCS U3 CUCTEMBI IMOHATHH O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHH O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLUIY IIOCIECJOBATEIBHOIO pPa3BUTHA 3HAHWM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOIO yYEHHUSI KaK OCHOBBI BCEro ecTecTBO3HaHus; [leprogudeckoro
3akoHa [[.MI. MeHnaeneeBa Kak OCHOBHOIO 3aKOHA XUMHH; YYEHUS O CTPOCHHM aToMa M
XUMUYECKOW CBSI3M; TPEJACTABICHUNA 00 JJIEKTPOJUTHUYCCKON JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopetnueckne 3HaHUA PACCMATPHUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JpPYromy,
BBINOJIHASA (QYHKIHMU OOBSICHEHUS M IPOTHO3UPOBAHMSA CBOWMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHNUS U MOJIYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpamMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO IPEICTABICHUSA O
XUMUYECKOM COCTAaBIAIOIICH HAyYHOM KApTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOILICHUS K HAYyYHOMY 3HAaHUIO U METOAAM IO3HAaHHA B Hayke. M3ydeHue xumMun
OPOMCXOMUT C TPUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEJAMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipu u3yyeHUH XUMHUHM TPOUCXOIUT (OPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKON HAYKH
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, NMPAKTUYECKOM NESATEIbHOCTH 4YEJOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYpHl. 3ajmadya y4eOHOro NpeIMeTa COCTOUT B
(OPMHPOBAHNUN CHUCTEMBl XUMHUYECKUX 3HAHMM — BaXXHEWIIMX (AKTOB, MOHATHUH, 3aKOHOB U
TEOPETUYECKUX TOJOXKEHUH, JTOCTYIHBIX 000OIIEHNH MHPOBO33PEHUYECKOT0 XapaKTepa, S3bIKa
HayKH{, B MPUOOIIEHUHN K Hay4YHbIM METOAAM MO3HAHUS IPU U3yYEHHM BEUIECTB U XUMHUYECKUX
peakiuii, B GOPMUPOBAHUM M PA3BUTUU MO3HABATENbHBIX YMEHUN M X MPUMEHEHUH B Y4eOHO-
[IO3HABATEIHOM U y4eOHO-MCCIIE0BATENIbCKON AEATEIbHOCTH, OCBOCHUN MPABUI 0€30I1aCHOTO
oOpalieHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

Ilpn m3yyeHMM XMMUU Ha YpOBHE OCHOBHOIO OOHIEro oOpa30BaHUs Ba)KHOE 3HAUYEHUE
nproOpenu Takue e, Kak:

(opMHpOBaHNE MHTEUIEKTYaJIbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CamM000pa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHHITHUIO DPEUICHWH, CIIOCOOHOM aaanTUpoBaThcs K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HH; HANpPaBIECHHOCTb OOYYEHHUS HAa CUCTEMAaTHUYECKOe
npuoOiieHne 0oOydJaronMXCcsl K CaMOCTOSATENIbHOW TMO3HABAaTENBHOU JIEATENbHOCTH, HAayYHBIM
METOAaM TIO03HaHUs, (OPMHUPYIOIIUM MOTHBALMIO M PA3BUTHE CIIOCOOHOCTEH K XUMMH;
oOecrieyeHHe  yCJIOBUHM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHUIO  OOYYAIOUIMMHCS  OIbITA
pa3HOOOpa3HON [eATENbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIMI), MMEIOLMX YHHUBEPCAIBHOE 3HAUEHHUE Ul Pa3JIMYHBIX BUJOB JAESATEIbHOCTH;
dbopmupoBaHue 001IeH PYHKITMOHAITHPHOU U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,

B TOM YHCIJIE€ YMEHHH OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOILEro MUPA, UCHOIb3YS
3HAHUS M OIIBIT, TOJIY4YEHHbIE NIPU U3YYEHUU XMMUH, IPUMEHATh UX MPHU PELIEHUU NpoOJIeM B
NOBCEAHEBHON KM3HM M TPYJOBOH JEATEIBHOCTH; (OPMHpPOBAHHE Y OOYyYArOMIUXCS
IYMaHUCTUYECKUX OTHOUICHUH, MOHMMAaHUS IEHHOCTH XMMUYECKMX 3HAHHMH Ui BBIPaOOTKH
HKOJIOTHYECKU LeIecO00pa3HOro IMOBEACHUS B OBITY M TPYJOBOH MIESITEIBHOCTH B IIEIAX
COXPAaHEHHs CBOErO 3I0POBbs M OKPYXKAlOIIeW NPUPOJHOW Cpezbl; pa3BUTHE MOTHUBALUU K
00y4eHHI0, CIMOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHUS



00IIeYeNTOBEYECKUX  IIEHHOCTEHW, TOTOBHOCTM K OCO3HAHHOMY BBIOOpDY mpoduis
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

Ob6mmee gncno gacoB— 170/204: B 8 ximacce — 68 4acoB (2 yaca B Heneno) Ha 6a30BOM
ypoBHe u 102 ygaca (3vaca B Hezemnmo Ha yriayojeHHoM ypoBHe. B 9 kiacce — 68 1acoB (2 yaca B
HEJIETTIO).

Jliis kaxkaoro Kjacca MpeaycCMOTPEHO pe3epBHOE yuyeOHOe BpeMsi, KOTOPOE MOXKET OBITh
UCIOJIb30BAaHO  YYaCTHHKaMH  00pa3oBaTelIbHOTO Ipolecca B HeIIX  (HopMupoBaHHS
BapUATUBHOW COCTAaBIAIOIICH COAEpXKaHUS KOHKPETHOW pabodeil mporpammel. [lpu 3TOM
oOs3atenpHas (MHBapUAaHTHAs) YacTh COJACPIKAHHS TPEAMETa, YCTAHOBICHHAs MPUMEPHOU
pabouyeil mporpamMmoi, U BpeMms, OTBOIMMOE Ha €€ H3y4eHHE, IOJKHBI OBITh COXPAaHEHbI
IIOJIHOCTBIO.

B cooTBeTcTBMM C 00pa3oBaTENbHON IMOJUTHUKOW JIMIIES,, YYUTHIBAIOIICH peaTbHBIC
pecypcHbIe BO3MOKHOCTH 0Opa30BATENbHOTO YUPEXKIEHUS U MOTPeOHOCTH PEerruoHa, 00ydyeHue
XuMuUM B 7-9 kmaccax 0OasupyeTcsi Ha pealu3aldd  JIMYHOCTHO-OPUEHTUPOBAHHOTO,
JEATEIIbBHOCTHOIO M Pa3BUBAIOLIETO MOAXOAO0B, HAECH T'yMaHW3alud, WHAMBUAyAIU3alUU H
nuddepeHnranum o0ydeHus.

BaxHoii cocraBisomeii 00pa3oBaTeNbHON CUCTEMBI JUIEs SBISIETCS MpeanpouIbHas
MOJATOTOBKA, BKIIOYAIOIIAsl CUCTEMY IICHMXOJIOrO-NEeIarorn4ecko, HHGPOPMAIMOHHON U
OpPTraHU3aIMOHHON JIeSITEIbHOCTH, CIIOCOOCTBYIOIIECH HE CTOJBKO CaMOOIPENEICHUIO YYaIluXCs
OTHOCHUTEIIbHO Mpoduiel nampHenero ooydenus u chepbl mpopecCHOHATHHON AeATEILHOCTH,
CKOJIBKO YTJIyOJICHUIO M PaCUIMPEHHIO YIeOHOTr0 MaTepuaia.

B paboueii mporpamme peanu3ylOTCs MNPUHLUIBI UCCIEIOBATEIBCKOTO O0pa30BaHUS,
OTKPBITOCTH O0pa3oBaTEIbHON Cpebl, MPOrpaMM COLMAIN3ALUU HAYYHO-HUCCIEI0BATEIBCKOTO
TUMA, TEXHOJIOTUHW CMENIAHHOTO OOydeHHs (MHTEerpamusi TEXHOJIIOTHHA «KJIACCHO-YPOUYHOM
CHCTEMBI», TEXHOJIOTHH 3JIEKTPOHHOTO OOY4YEeHHS, TEXHOJOTWH IUCTAHIMOHHOTO OOYy4YCHHS,
0a3upyrouierocss Ha HOBBIX JUAAKTHUECKHUX BO3MOXKHOCTAX, mpenocrasisiemMbix WKT wu
COBPEMEHHBIMU Y4YE€OHBIMHU CPEICTBAMH), COJAEPIKATEIbHBIM MaTepran BbICOKOTEXHOJIOTUYHOTO
KOHTEHTa, TMPEAOCTAaBICHHOTO JIMIeI0 oOpa3oBarenbHOl mporpammont «lllkompHas mura
POCHAHO» B Bunie monyneit STAcryauu.

Ot60p comepkaHMs MPAKTUUECKOW YACTU MPOrPaMMBbl OCYLIECTBIIEH C MCIOIb30BAaHUEM
MOJyJed y4eOHO-METOINYECKUX KOMILIEKTOB STA-CTyIuM - MHTEIUIEKTYyaJlbHBIM HPaKTHUKO-
opueHTupoBaHHbIM NpoaykToM AHIIO «IllkosnbHas nura», B TOM 4YKCJI€ HA OCHOBE MOIYJIECH
STA-crynun «MpblbHast onepay, «Kuas Bojga u npyrue ciydam», «HanoOuonuka. Dddekr
jgotoca» U 1p. Jas oTpaGOTKH MPaKTHUECKUX HABBIKOB IO 3aBEPIICHUIO Kypca HCIOJIb3YIOTCS
KpPaTKOBPEMEHHBIE BICOKOTEXHOJIOTUYHBIE TIPAKTUKH.

Oco0oe BHUMaHHE yaensercs GOpMHUPOBAHUIO OMBITA CAMOCTOSTENILHON AESITeTbHOCTH,
HABHIKOB HAyYHOTO WCCIICIOBAHMS y4aIIUXCs, pa3paboTKe W peanu3alii WHIAUBHIYaTbHBIX
o0pa3oBaTeNbHbIX MApHIPYTOB ydamuxcs. J[aHHbIe 3a7aui pelIaloTcsi ¢ MOMOIIBI0 MPOEKTHON
NeSITeIbHOCTH, KEHC-TEXHOMOTHI, M JUCTAaHIIMOHHOTO oOpa3oBaHus. [IpoekTHas NesTeIbHOCTbh
Ta€T BO3MOXKHOCTH OOYyYalOUIMMCS, KOTOpbIE€ MHTEPECYIOTCS XUMHEH, BBICTPOUTH CBOIO
UHIMBUYaJIbHYI0O 00pa3oBaTelbHyI0 Tpaekropuio. Kelic-rexHonorun oObeAMHSAIOT B cebe
OJIHOBPEMEHHO U POJIEBbIE UTPbI, © METOJI TPOEKTOB, U CUTYaTUBHBIN aHAIIN3.

[TocTpoeHne ydeOHOTO COJIEpKaHUS Kypca OCYIIECTBISETCS IIOCIEAOBATEILHO OT
o0IIero K 4YaCTHOMY € y4€TOM peanu3aliil BHYTPUIPEIMETHBIX U METalpeIMEeTHBIX CBsizeil. B
OCHOBY TIIOJIOKEHO B3aMMOJEHCTBUE HAYyYHOTO, TyMAaHMCTUYECKOTO, AaKCHOJOTHYECKOTO,
KYJIbTYPOJIOTHYECKOTO, JMYHOCTHO-AESITETbHOCTHOTO, UCTOPHUKO-TIPOOIEMHOTO,
MHTETPAaTUBHOTO, KOMIIETEHTHOCTHOI'O IOJIXOJO0B. Takoe NOCTpOEHHE MpOrpamMMbl COXPAHSIET
Jy4lide TPaJuLIMM B Mojadye y4eOHOTo MaTepHaja ¢ MOCTENEHHBIM YCIOKHEHHUEM YpPOBHS €ro
U3JI0)KEHUSI B COOTBETCTBUU C BO3pacToM ydwamuxcs. OHO INpeAnonaraeT MOCiIedoBaTEIbHOE
dbopMHUpOBaHKE U PA3BUTHE OCHOBOIIOIATAIOIINX XUMUICCKUX TTOHATHH ¢ 7 110 9 KItacc.



Coaepixanue o0yueHust

7 kaacc
(34 yaca, 1 yac B HeeJI10)

Xumus B eHTpe ecTecTBO3HaAHusA. (114)

XuMuUs Kak 4acTb ecTecTBO3HaHMsA. [Ipeamer xumuu. XuMHsS — 4acThb €CTECTBO3HAHMSL.
B3anmooTHOIIEHUST YesloBeKa M OKpyxkaromiero mupa. IIpeamer xumun. duszndeckue Tena u
BemecTBa. CoiicTBa BemecTB. [I[puMeHeHre BelecTB Ha OCHOBE UX CBOMCTB.

Habmionenue u 5SKCHEPUMEHT KaK METOAbl M3y4EHHUS €CTECTBO3HAHUS U XHUMHHU.
HabmioneHne kak OCHOBHOM METOJA MO3HAHUS OKPYKAIOLIET0 MHUpPA. YCJIOBUS MPOBEICHHS
HaOmoneHus. [mmote3a. OxcrmepuMeHnT. BeBoa. Crpoenue mamenu. JlaGoparopust wu
obopyoBaHue.

MopenupoBanue. Mogenb, wMoxaenupoBanue. (OCOOEHHOCTH  MOJCIMPOBAHHS B
reorpapun, Qusmnke, Ouomoruu. Moxaenun B Ouonorud. Mymspku. Mogenn B Qu3MKe.
OnektpodopHas mammHa. [eorpadpuueckne moaenu. XUMHYECKHE MOJEIU: MPEAMETHBIC
(Momenu aToma, MOJEKYJ, XMMHYECKHX M TPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WIIU
CHUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIBI BEIIECTB, YPABHECHHSI PEaKITUii ).

XuMHUECKUEe 3HAaKU M (GOopMyibl. XUMHUYECKHH 3JeMeHT. XUMHUYeCKHue 3Haku. Mx
o0o3HavyeHue, MNpOU3HOLIEHHE. Xumudeckue ¢opMynbl BemiecTB. [IpocTeie M ClIOXKHBIE
BeniecTBa. MHaekcwl 1 kodddunmeHTsl. KauecTBEHHBIN 1 KOTMYECTBEHHBIN COCTAaB BEIIECTBA.

Xumus U pusnuka. YHUBEPCAIBHBIA XapaKTep MOJTOKEHUNU MOJIEKYIIPHO-KMHETHIECKOM
teopun. [loHsATUSA «aToM», «MoJekyina», «uoH». CtpoeHue BemiectBa. Kpucrammmueckoe
coCTOsiHHE BemecTBa. Kpucrammueckue pemerky TBepabix BemecTs. Juddys3us. bpoyHosckoe
IBIKeHUE. BellecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUSI.

ArperatHble cocTostHUSL BemiecTB. [loHsiTue 00 arperaTHOM COCTOSSHUM BEIIECTBA.
duznyeckue U XUMUYECKUE BIeHUS. ['a3000pa3Hbie, KUAKUE U TBEp/bIe BeulecTBa. AMOpQHBIC
BEIIECTBA.

Xumus u reorpadus. Ctpoenue 3emnu: sapo, MaHTus, kopa. Jlurocdepa. Munepansl u
TOpHBIE MOPO/Abl. MarmMaTH4ecKHe U 0ca/louHble (HEOpraHM4eCKHe U OpraHM4ecKHe, B TOM YUCIIe
Y TOPIOYHE) TOPOBI.

Xumust U Omosiorusi. XMMHUYECKHM COCTaB JKMBOW KJIETKH: HEOpraHW4eckue (Boma M
MUHEPATbHBIE COJNHM) WM OpraHudeckue (OenKu, JKUPBI, YIJIEBOJbI, BUTAMHHBI) BEIIECTBA.
buonornueckass ponb BoIbl B KHBOM KieTke. DortocuHTe3. Xiopodwin. buonormueckoe
3HAUEHUE KHUPOB, OCITKOB, YPUPHBIX MACEN, YIIIEBOJOB U BUTAMUHOB /ISl KU3HEIACATEIbHOCTH
OpraHU3MOB.

KauectBennsie peakuuu B xumuu. KauecTBeHHbIE peakuuu. Pacro3HaBaHHE BEIECTB C
MOMOIIBI0 KAYECTBEHHBIX peakluil. AHamuTHUecKuid curHai. OmnpenenseMoe BEIIEeCTBO U
pPEaKTHUB Ha HETO.

JdemoHcTpanmu.

1. Konnekiusi pa3mu4HbIX TpeaMeToB win ¢otorpaduil MpeaAMEeTOB U3 aTIOMUHUS IS
WJUTFOCTPAIINH UJIEH «CBONCTBAa — MPUMEHEHHE». 2. YueOHoe 000pyaoBaHUe, UCIIONIh3yeMOe Ha
ypokax ¢u3uku, Ononoruu, reorpapuu u XumMun. 3. DnexktpodopHass MamldHa B JCHCTBUHU.
['eorpaduyeckue monenu (rnodyc, kapra). buonorudyeckne Moaenu (MyJIsDKH OPTraHOB U CHCTEM
OpraHOB PACTEHUM, KUBOTHBIX M 4YeloBeka). Pu3MUecKue M XUMUYECKHE MOJENU aTOMOB,
MOJIEKYJI BEIIECTB M KPUCTANINYECKUX pelieToK. 4. O0beMHble M IIapOCTEP)KHEBBIE MOENU
BOJIBI, YTJIEKHUCIIOTO U CEPHUCTOTO ra3oB, MeTaHa. 5. O0pa3Iisl TBEPJBIX BEILECTB
KPUCTAJUIMYECKOr0 CTPOECHMS. Moen KpUcTalInyecKuX pemerok. 6. Bona B Tpex arperatHbix
cocrossHUsX. KoMIeKknus KpUCTATUYECKMX W aMOpPQHBIX BEIIECTB W U3JENUNA U3 HUX. 7.
Konneknuss mMuHepanoB (J1a3ypuT, KOPYHHA, XaJIbKOMUPHUT, (aoopuT, ramut). 8. Kommexuus
TOPHBIX TOPOA (TPaHUT, pa3iauyHble (HOPMBI KalblUTa — MeEJN, Mpamop, HM3BECTHAK). 9.
Komnneknus roprounx uckomnaeMbix (HeTh, KAMEHHBIN yroJib, CJIAHIIBI, TOP)).



JleMOHCTpalMOHHbIE IKCIIEPUMEHTBI.

1. Hayunoe nHaGmroaeHue u ero onucanue. M3ydenne crpoenus miamenu. 2. CuproBas
HKCTPAKLUS XJIOpOopuiIa U3 3eNIeHbIX JTUCThEB pacTeHuid. 3. «llepennBanuey yriekuciaoro rasa B
CTakaH Ha ypaBHOBEHICHHBIX Becax. 4. KauecTBeHHas peakiusi Ha kuciopoa. 5.KauecTBeHHas
peakLus Ha YIJIEKUCIIBINA ra3.

JlaGopaTopHbIe ONbITHI.

1. PacmpocTpaHeHue 3amaxa OJEKOJIOHA, JyXOB WIM [J€30J0paHTa KakK IIPOLECC
muddy3un. 2. HabmrogeHue OpOYHOBCKOTO JBMIKEHHS YACTHYEK YEPHOW TYIIA IO
MHUKpockornoM. 3. Jluddy3us mnepmaHraHaTa Kamus B BogHOM pacTBope 4. OOHapykeHHE
3(UpHBIX Macel B anelbCUHOBOM Kopouke. 5. M3yueHue rpaHuTa ¢ MOMOIIbIO YBETUYUTEIHLHOTO
crekia. 6. OnpeneneHue coiep>kaHust BoAbl B pacteHuu. 7. OOHapy)keHne wmacia B CeMeHax
MOJCOJTHEYHUKA M TperKoro opexa. 8. OOHapykeHHE Kpaxmalla B MIIEHHWYHOH MyKe. 9.
B3anmoneiicTBie acKOpOMHOBOW KUCIOTHI ¢ MoaoM (omperneneHue ButamMuHa C B pa3iMyuHBIX
cokax). 10. [IpogyBanue BBIIBIXaEMOTO BO3/yXa YEPE3 U3BECTKOBYIO BOY.

JlomaniHue OnbITHI.

1. M3roroBnenre Mojene MOJIEKYI XUMHUYECKUX BEIIECTB U3 TutacTiiMHA. 2. Jnddy3us
caxapa B Boze. 3. OmbITB ¢ MyCTOM 3aKpBITOW MIACTUKOBOW OyThuIKOH. 4.B3ammoneiicTBue
aCKOPOMHOBOM KHCIIOTBI C HoaoM (ompezaenenre ButamuHa C B pPa3IHYHBIX COKax) 5.
OOHapyxeHre Kpaxmala B IPOJyKTaX MUTaHUS.

IIpakTnyeckune padoTbl.

1. 3HakoMCcTBO ¢ 1abopaTopHbIM 00opynoBanueM. [IpaBuia TEXHUKH O€30MaCHOCTH.

2. HaGmromenue 3a ropsiieid cBeuoit. Y CTpOHCTBO U paboTa CIIMPTOBKH.

MatemaTuka B xumuu. (104)

OTHOCUTENbHBIE aTOMHAs W MOJIEKYyJisApHas Maccbl. OTHOCHUTENbHAs aTOMHas Macca
aneMeHTa. MonekynsapHas macca. OnpeaeneHue OTHOCUTENbHON aTOMHOM MacChl XMUMHYECKUX
sneMeHToB 1o tabaune /1. . MenneneeBa. HaxoxxaeHne oTHOCUTENIBHOM MOJIEKYIISIPHON MacChl
no ¢opmysie BelecTBa Kak CyMMbl OTHOCHTENBHBIX aTOMHBIX MacC, COCTAaBIISIFOIIMX BEILIECTBO
XUMUYECKUX AJIIEMEHTOB.

MaccoBast [0JIsT DJIEMEHTA B CJIOXKHOM Benlectse. IIoHATHE O MacCOBOU JoJjie
XMMHUYECKOTO 3JIEMEeHTa (W) B CIIO)KHOM BEIIECTBE M €€ pacyeT Mo (opmyliie BelecTna.
Haxoxnenue gpopmysisl BelecTBa Mo 3HaYEHUSIM MAacCOBBIX J10JIel 00pa3yronIuX ero 3JeMEHTOB
(1S IBYX4YacOBOTO U3YUYEHHS Kypca).

Uucteie BemiectBa U cMecu. Yucteie BemiectBa. CMmecu. ['eTeporeHHble U TOMOTE€HHbBIE
cMmecu. ['a3oo0pa3Hble (BO3MyX, MPUPOAHBINA ra3), *kuakue (HedTb), TBEpAble cMecH (TOpHbIE
MOPO/Ibl, KyJIMHAPHbBIE CMECH M CHHTETUYECKUE MOIOIIUE CPEACTBA).

O0beMHas nons raza B cmecu. Omnpenenerrne o0beMHOM nonu raza (¢) B cmecu. CoctaB
atMocdepHOro BO3/1yXa U MPUPOTHOTO Ta3a. PacyeT oObema 101 ra3a B CMECH T10 €ro 00beMy 1
HaoOopoT. [Monsatue o ITJIK.

MaccoBas monst BemiecTBa B pacTBope. MaccoBasi 10Jsi BelecTBa (W) B pacTBOpE.
KonuenTtpauusa. PactBopuTens M pacTBOPEHHOE BELIECTBO. PacueTr Macchl pacTBOPEHHOIO
BEILECTBA [10 MACCe PACTBOPA U MACCOBOM J0JI€ pACTBOPEHHOI'O BEILIECTBA.

MaccoBasa noinsa npumecei. [IoHaTHe 0 4UCTOM BellecTBE U IpuMecu. MaccoBast 10JIs
npuMecHu (W) B 00pasiie ucxoaHoro BemiecTBa. OCHOBHOE BemiecTBO. Pacuer Macchl OCHOBHOTO
BELIECTBA [10 MAcCE BELIECTBA, COAEPIKALLETO ONPEACIEHHYIO MACCOBYIO JI0JII0 IIPUMECEN.

JdemoHcTpanuu.

1. Konnekuus pasinyHbIX BHJIOB Mpamopa M u3aenuil u3 Hero.2. CMech pedyHoro u
caxapHoro mecka u ux pasueneHue. 3.Komrekus Hedtu n HedTenpomykToB. 4. Komnekuus
ObITOBBIX cMeced. S5.Jlmarpamma coctaBa atMmochepHoro Bo3ayxa. 6.Jluarpamma cocraBa
npupoaHoro raza. 7. Komiekuuss «MuHepasbl ¥ TOPHbIE TTOPOIBD.

Jlomaninue OnbITHI.



1. H3ydeHue cocTaBa HEKOTOPHIX OBITOBBIX U (hapMalEBTHUECKUX MPENaparos,
CoJIeprKalIiX OMPEENIEHHYIO 1010 PUMECEH.

[IpakTuyeckue paboOTHI.

1. IlpuroroBiieHre pacTBOpa C 3aJJaHHOM MacCOBOM JI0JIEN PaCTBOPEHHOIO BEIIECTBA.

SIBjenus, npoucxoasimue ¢ Bemecrsamu. (104)

Paznenenue cmeceil. CrnocoObl pas3zeneHuss cMeceil U OyucTKa BemiecTB. HekoTopwie
npocTeiiinre crnocoObl pa3feNieHusi cMecel: MpOCeUBaHME, pa3/ielIeHHEe CMeCcei IOpOIIKOB
Kene3a W Cepbl, OTCTauBaHUE, JCKAHTAIMs, LEHTpU(YTrUpoOBaHME, Pa3AEJICHHUE C IMOMOIIBIO
JEMUTEIIPHOW BOPOHKH, ¢uiabTpoBanue. DunbrpoBanue B jabopaTopuu, OBITY W Ha
npousBojcTBe. [lonatue o ¢uubrpare. Ancopoums. [lonstue o6 aacopOuuu U agcopOeHTax.
AKTUBHPOBAaHHBIN YTrojb KaK BaXHEHIIHMK ancopOeHT. YcTpoicTBo mpoTtuBoraza. CrocoObl
OUYUCTKHU BOJBI.

Juctumnsius, wiM mneperonka. Juctwuisanus (MeperoHka) Kak IMPOLEcC BbIIENIEHUs
BEIIIECTBA U3 KUAKON cMecH. JlucTuiinpoBaHHas Bojia M 00JacTy ee MPUMEHEHHS.

Kpucrannuzanus unu BeimapuBanue. Kpucrannusanus v BbllIapuBaHue B J1aOOpaTOpUU
(kpucTamum3aTopsl U GpaphopoBbIC YAIIKU IJIs1 BBITAPUBAHUS) U IPUPOJIC.

[Teperonka HedTu. Hedrenpomykrel. @pakiimoHHas IeperoHka KUIKOTO BO3AyXa.

XHUMHUYECKUE pPEaKIUU. YCIOBUA IPOTEKaHUS U IPEKPALEHUs XUMUYECKUX PpEaKIUil.
XWMHYECKHE PEaKIMM KakK IpoLecC MNPEBPALEHNs OJHUX BEIIECTB B ApYrHe. Y CIOBHS
NPOTEKaHUA U TPEKpalIeHUs XUMHUYEeCKHX peakuui. COnpUKOCHOBEHHE (KOHTAKT) BEIIECTB,
Harpeanue. Karamuzarop. MaruOurop. YnpasieHue peakiiusiMi TOPSHHUS.

IIpu3snaku xumudeckux peakuuil. [Ipu3sHaky XMMHUYECKUX pEaKLUi: U3MEHECHHE LIBETA,
o0Opa3oBaHHe OCajKa, pACTBOPEHHE MOIYYEHHOI'O OCaJiKa, BbIJENIEHUE Ta3a, MOsBIECHUE 3allaxa,
BbIJIEJICHUE UJIU MOIJIOIIEHUE TETUIOTHI.

JdemoHcTpanuu.

Ounptp llorTa. Boponka broxnepa. YcranoBka ans (GpuiIbTpoBaHHS TOJ BaKyyMOM.
PecniupaTopubsie mMacku ¥ MapieBble TOBs3kU. [IporwBoraz m ero yctpoiictBo. Komtexkuus
«HedTb 1 HEDTEIPOTYKTHI».

JdeMOHCTPAaLIMOHHBIE IKCIIEPUMEHTHI.

1. Pa3nenenue cMecu NOpOILIKAa CEPbl M JKENE3HBIX ONWIOK. 2. Pa3znenenue cmecu
opouIka cepsl W mnecka. 3. Pa3neneHue cmecu BOABI M PACTUTEIBHOIO Macjia C IOMOIIbIO
NenuTenbHOH BOpOHKH. 4. IlomydyeHue AMCTHIIMPOBAHHOM BOABI C MOMOIIBLIO JaOOpaTOPHOM
YCTaHOBKH JUJIsl IEPETOHKH KUAKOCTEN. 5. Pa3aenenne cmecn nepMaHranara U JMXpomara Kaiaus
croco0oOM KpucTajuiMzauuu. 6. B3auMmoneiicTBue *ene3HbIX ONMWIOK W TMOPOIIKA Cephbl IMPH
HarpeBaHuu. 7. [lodydeHuwe yriaeKuciaoro rasa B3aMMOJICUCTBHEM MpaMopa C KHUCIOTOM M
oOHapy>KeHHEe €ro ¢ MOMOIIbIO N3BECTKOBON BOJbI. 8. KaTanmuTnueckoe pasioxeHHue MepoKcuaa
BoZlopoaa (katayms3aTtop — auokcua mapranma (IV)). 9. OOGHapyxeHue pacTBOpa IIEJIOYU C
nomouiblo uMHAMKaTopa. 10. B3aummopneiicTBue pacTBOpa NepMaHraHata Kajlusg M pacTBOpa
IUXpoMara Kallds ¢ pacTBOpoM cyibduTa HaTpus. 11. BzaumonelicTBue pacTBopa nepMaHraHara
KaJIHus ¢ aCKOpOMHOBOI KucioToi. 12. BzaumozelicTBue Xopuaa xeme3a ¢ KeITOH KPOBSIHOM
COJIbIO W THUApOKcHAOM Hatpusa. 13. BzammonerictBue ruapokcuna xenesa (III) ¢ pactBopom
COJISTHOM KUCJIOTBL.

JlaGopaTopHbie ONbITHI.

1. Ancopbuus KyKypy3HBIMH MaJOYKaMH MAPOB MaXy4YHX BEIIECTB.

JlomaliHue OnbITHI.

1.Pa3nenenne cMmecu Cyxoro MojokKa M pedHoOro mnecka. 2. M3rotoeineHue MapieBbIX
MOBSA30K KaK CPEJICTBA MHAMBUAYAIbHOM 3alUThl B MEPUOJ 3MUAEMHUM rpunma. OTcTauBaHue
B3BECHU MOPOIIKA JJISl YUCTKU MOCYIBI B BOJE U €€ JIeKaHTauus. 3. AJcopOIus akTHBUPOBAHHBIM
yrieM KpacsaluX BELIECTB METCHU-KOIbl. AJICOPOIMSA KyKYypy3HbIMU NAJIOYKaMH MapoB Maxyyux
BeniecTB. 4.0uncTka Bofbl. 5. M3roToBineHue caMoaenbHOro oruerymurend. 6. [Ipurorosnenne
JUMOHAJA.



IIpakT4yeckue padoThl.
1. BelpammBanue KpUCTaUIOB CONTH (OMAITHUKM 3KCTepuMeHT). 2.04rcTKa TOBapeHHOM
conu. 3.M3ydeHne npouecca KOppO3UH Keesa.

Paccka3bl mo xumuu. (34)

VYyenuueckas koHpepeHIHs. «Bpinaonmecs pyccKkrue yuyeHble-XUMHKN.

Koukypc coobmenunii ygammxcsi. «Moe JII00MMOe XUMUYECKOe BEIIECTBO» (OTKPBITHE,
MOJTyYCHUE U 3HAUCHUE).

KoHnkypc yaeHnueckux mpoekToB. KOHKypC MOCBSIIEH U3YYCHHIO XUMUYECKUX PEAKITUH.

KparkoBpemennas npaktuka «L{udposas mabopaTopusi».

8 kiacc
(2/3 u B Henemro0; Beero 68/102 4)

Tema 1. [lepBoHayabHble XMMHUYECKHE MOHATHSA (20/254)

[Ipenmer xumuu. Posib XMMHHM B KM3HM 4YellOBeKa. XMMHS B CUCTeMe HayK. Tema u
BemecTBa. Dusnueckue CBONCTBAa BeHIECTB. ArperarHoe cocrosiHue BeniecTB. [lonstue o
METO/IaxX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecH. CTIocoOBI pa3/iesieHUs CMECeH.

ATOMBI U MOJIEKYJbl. XHUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[TpocThie u clioKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XUMHYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAsA aToMHasi Mmacca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTAa B COCIMHEHUH.

KonmnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €AHHHUII BenecTBa. Pacu€Tsl mo Gpopmynam XuMHUYECKUX COSTUHEHUH.

®u3nyeckue U XUMUYECKUE SIBJICHHS. XHUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXPAaHEHHSI MACChl BEIECTB. XUMHUYeCcKkue ypaBHeHUs. Kinaccudukanms XUMUYECKUX peakiui
(coenuHeHus, pa3oKEeHHsI, 3aMeIeHUsI, 0OMEHA).

XUMUYECKUN IKCIIEPUMEHT.

3HaKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiamMu paboThl B J1a0OpaTOpUU U MpuEéMamMu
oOpaiieHusi ¢ J1abopaTOpHBIM 00OpyIOBaHWEM, M3yYEHUE M OMHCAHHWE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nUecKuX (TJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAHNWE METHOUM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTOM) sIBJICHUH, HAOI0ICHE
W ONHCAaHWE TMPU3HAKOB TMPOTECKAHWS XUMHUYECKUX peakuuid (pa3ioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasznoxkeHue runpokcuaa meau (I11) mpu
HarpeBaHWM, B3aMMOJeiicTBHE jxene3a ¢ pactBopoMm conu meaw (II), m3yueHme cmocoOoB
paszeneHus cMeceil (C MOMOIIbI0 MarHuTa, (QUIBTPOBAHME, BBIMAPUBAHUE, TUCTHILISAIUS,
xpomaTtorpadusi), MPOBEACHHE OYUCTKH TIOBAPCHHOW CONHM, HAOMIOJCHHE U ONUCaHHE
pe3yNIbTaTOB TMPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MacChl, CO3JIaHUE
MoJIeIe MOJIEKY (IIapOCTEPKHEBBIX ).

JdemoHcTpanuu.

1. Mogenu (mapocrepxHeBble 1 CTroapTa-bpurneda) pa3auuHbIX MPOCTHIX U CIOXKHBIX
BellecTB. 2. Moaenu KpHUCTaUIMYECKUX PEIIETOK XJIOpUAA HATpus, ajlMasza, OKCHAA yriepona
(IV). 3. Komnekuusi CTEKISTHHON XUMHUYECKO# mocynbl. 4. Koutekius MaTepuaioB U u3AeIuil u3
HUX Ha OCHOBE alloMHUHUA. 5. BzaumopeilctBue mpamopa € KHUCIOTOM M TOMYTHEHHE
M3BECTKOBOW BOJIBI.

JladopaTopublie onbIThl. 1. O3HaKOMIICHHE C KOJUICKIIMEH J1ab0paTopHON MOCYIBI. 2.
[IpoBepka mpubopa i MOTYISHHS Ta30B HA TEPMETHUHOCTb. 3. O3HAKOMIICHHE C MUHEpaIaMH,
obOpasyromumu TpauT. 4. [IpuroToBieHre reTepOreHHON CMECH TMOPOIIKOB CEPHI U JKeJe3a U UX
pasznenenue. 5. BzaumoaeiicTBue pacTBOPOB XJIOPUJIOB U MOJIUIOB Kajusi C paCTBOPOM HUTpaTa
cepebpa. 6. [Tomyuenue ruapokcuna meau(ll) m ero B3auMoaecTBHE C CEpPHOW KHCIIOTOM. 7.



B3aumoneiictBue pactBopa coapl ¢ KuciaoToil. 8. [IpoBepka 3aKoHa COXpaHEHUsI MacChl BEIIECTB
Ha TpUMEpEe B3aUMOJICHCTBUS MIEIOUYM U KHUCIOTHL. 9. IIpoBepka 3akOoHa COXpaHEHHS MaccChl
BEIIIECTB HA MpUMepe B3auMoieicTBus ménouu u conwu xenesa (III). 10. Paznoxxenue nepokcuaa
BOZIOpoJa ¢ momoInipio okcuaa mapranna (IV). 11.3amemenne sxenme3oM Menu B METHOM
KyIIOpoce.

IIpakTuyeckne padorbl. 1. 3HAKOMCTBO ¢ JlabopaTOpHBIM O0OOpymoBanueM. [IpaBuia
TEXHUKU 0€30mMacHOCTH Npu paboTe B KabuHere XxuMuu. Hexotopeie BHIBI paboT. 2. AHanu3
Mo4BHI (aHAIOT PaboThl «OYUCTKA TOBAPEHHOMN COJIN).

Tema 2.Baxxneiinmue npeacraBure/im Heopranndeckux semects (30/464)

Bo3nyx — cmech razos. Cocras Bo3nyxa. Kuciaopox — 3J1€MEHT W IPOCTOE BELIECTBO.
Haxosxnenue kuciopoja B mpupoje, GU3ndecKkue 1 XMMUIECKHEe CBOMCTBA (peaKIuu TOPEHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CrmocoObl TMONYYEHUS KHCIOpoJa B Ja0OpaTopuul U
IpoMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — amaoTponHas MoAuduKanus
KHCIIOpOJa.

TennoBoit 3P¢heKT XUMHYECKOW pEaKIuu, TEPMOXUMHYECKHE YpaBHEHUS, JK30- W
SHAOTEPMUYECKHE peaKIuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxaeHue Boaoposa B IPHUPOJAE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI osyueHus. KucioTs! u comnu.

Monsipublii 00bEM ra30B. Pacu€Tsl 1o XUMHYECKUM YPaBHEHUSIM.

®dusnueckue cBoicTBa BoIbl. Boma kak pactBoputenb. PactBopbl. HacblllieHHBIE U
HEHACBIIICHHBIE PAcTBOPHI. PacTBOpUMOCTh BelIeCTB B Boje. MaccoBasi J0Jsi BELIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOPOB B MPUPOJE U B JKU3HU
yenoBeka. KpyroBopoTr Boasl B Ipupoje. 3arpsi3HEHHE NpUPOAHbIX BoA. OXpaHa M OYMCTKA
NPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coenuHeHuid. Oxcunbl. Knaccudukanms oxcumos:
coJyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. Homenkmarypa
oKcuA0B. DU3HUECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [loirydeHue okCuaos.

OcHoBanus. Knaccudukarmus OCHOBaHHI: MIETOYH U HEPACTBOPUMBIC OCHOBAHUS.

HomeHnknarypa ocHoBanui. @usnueckue M XUMHUYECKHE CBOWCTBA OCHOBAHMM.
[TonydyeHnne ocCHOBaHMIA.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucior. @uzndeckue U XUMHIECKUE
cBoiicTBa kuciot. Psg akruBHoctn metaiioB H.H. bekerosa. [lonyyenue Kucior.

Conu. Homenknarypa coseii. usnueckne 1 XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coineil.

['eneTnyeckas CBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

XUMUYECKUN SKCIIEPUMEHT.

KauectBeHHOE ompe/iesieHne coiep:kaHus KUCIopoaa B BO3IyXe, oJydeHue, coonpanue,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKPAIICHUS TOpeHUs (IMoxkapa), 0O3HAKOMIICHUE C
o0Opa3liaMu OKCHJOB M ONUCaHHME HMX CBOWCTB, MOJy4yeHHE, cOOMpaHue, paclo3HaBaHUE U
U3YYCeHHE CBOWMCTB BOAOpoja (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcumom memu (II)
(BO3MO>XHO HCTIOJIb30BaHUE BHJICOMATEPHAIIOB), HAOIIOIEHHE 0Opa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, HccaenoBaHne OCOOEHHOCTEH pPacTBOPEHHUsS BEIIECTB C Pa3IMYHON PAaCTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM J10J€d pacTBOPEHHOTO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C METaUIaMU (HAaTpueM U KajiblueM) (BO3MOXHO HCIIOJIb30BAHKE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJI0/ICHUE M3MEHEHHSI OKPAaCKH WHIMKATOPOB B PAacTBOPAX KHUCIOT U IIENOYEH, M3ydeHUe
B3aumoaeicTBus okcuaa meau (II) ¢ pacTBOpoM cepHON KHCIOTHI, KUCIOT C MeETajUIaMH,
peakuui HEUTpanu3aluy, IOJYy4EeHUE HEPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHHE OIHOIO



MeTajuia IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BaxkHeiliune
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

JdemoHncTpanmu.

OO0pa3ibl OKCHIOB, KHUCIOT, OCHOBaHUN M coyiei. KHCIIOTHO-IeI0uHbIe WHIUKATOPHI,
M3MEHEHUE UX OKPACKH B PA3NMYHBIX CpelaxX. YHHUBEPCATbHBIA UHIUKATOP U U3MEHEHUE €ro
OKpacku B pa3nn4HbIX cpenax. [lkana pH.

JlabopaTopubie ombITbl. 12. IloMyTHEHME H3BECTKOBOM BOJBI IpPH MPOMYCKAHUU
yriekucioro raza. 13. [Tomyyenne Bogopoaa B3auMOICMCTBUEM IIMHKA U COJISTHOW KUCIIOTHI. 14.
PacniozHaBanne kucinor mHauMKaTtopamu. 15. V3MeHEHHE OKpAacku HWHIUKATOPOB B IIEIOYHOU
cpene. 16. O3HakoMIIeHHE C MpenapaTaMyd JOMAalIHEW WM IIKOJbHOW alTeuYKu — PacTBOPAMH
NEPOKCH]IA BOJIOPOAA, CIMPTOBOIM HACTOMKU MO/ U HAIIaThIpHOTO cnupTa. 17. B3aumonelicteue
okcuaa Kaineuus ¢ Bojgoi. 18. IlomyTHeHne m3BecTKOBOM BOAbI. 19. Peakuus HedTpanuzaruu.
20. Ilonyuenue ruapoxcuna menu (II) m ero B3ammopelictBue ¢ kuciortou. 21. Pasnoxenue
ruapokcuaa meau (II) mpu HarpeBanuu. 22. BzammojeidcTBue KHUCIOT C MeTauiamu. 23.
B3aumopeiictBue kucinor ¢ coisimu. 24, O3HaKoMJIEHHWE C KOJUJIEKIHMEH conjei. 25.
B3aumopeiictue cynbdara meau (II) ¢ xenezom. 26. B3aumopeiictBue conerr ¢ comsimu. 27.
I'enernueckas cBA3b MEXAY KiaccaMM HEOPraHWYECKUX BEIIECTB HA NPUMEPE COEAMHEHMM
MEH.

IIpakTnyeckue padorel. 3. [lonydyenue, cobupanue M pacno3HaBaHUE KHUCIOpona. 4.
[Tomydyenue, cobupanue u pacrno3HaBanue Bojoposaa. 5. [IpuroroBieHne pacTBOPOB COJICH € MX
3alaHHOM MaccoBOM nosiel. 6. PelieHue skcnepuMEHTANBHBIX 3a7ad Mo Teme «OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX COEUHEHUI.

Tema 3. Ilepuoauyeckuii 3akon u [lepuoauyeckas cucreMa XUMHYECKHUX 3JIeMEHTOB
A.NA. MenngeneeBa. Crtpoenne aromoB. Xumudeckass CBf3b. OKHCIANTENbHO-
BOCCTAHOBUTEIbHbIE 3.peakuuu (15/264)

[TepBpie MOMBITKM KIACCH(PUKAIUK XUMHYECKHX JJIeMEHTOB. [loHsTHe O rpymnmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENIbHBIE METAIUIbl, TaJOT€Hbl, UHEPTHBIE Ta3bl).
DNEMEHTHI, KOTOPbIE 00pa3yroT aM(OTepHBIE OKCUIBI U THIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuoguueckas cuctemMa XuUMHUYECKHUX dieMeHToB J[.U.
MenneneeBa. Koporkonepuonnas wu ainuHHONepuoaHas ¢opmbl Ilepuoandeckoil cuUCTEMBI
xumudeckux asnemeHToB .M. MenneneeBa. Ilepuoast u rpynmnbl. PU3HMYECKH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIX saep. HM3orombel. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX AIEMEHTOB [lepnoandeckoil CHCTEMBI
HIN. MengeneeBa. XapakTepUCTHKA XHUMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUI0 B
ITepuonnueckoii cucreme [I.1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajinyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAUIMYECKUX
Y HEMETAJUIMUYECKUX CBOWCTB I10 TPyHIaM U EPUOJIaM.

3nauenue [lepuoanyeckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHs HayKH U npakTuku. .M. MeHnneneeB — yd€HbI U IpaskJaHUH.

XuMH4YecKasi ~ CBS3b. KoBanentnass  (momsipHass UM HEMOJIIpHAsi)  CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs! CBA3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccs
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

MexnpenMeTHbIE CBA3U

Peanuzanust MexXnpeaMeTHBIX CBsA3€H MPU U3YUYEHUHU XUMHH B 8 KJIACCE OCYIECTBISETCS
yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHH, TaK M MOHATUMN, SBISIOIIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHOHAy4YHbIE TOHSATHS: Hay4dHbIM (akT, TUMoTe3a, TEOpHs, 3aKOH,
aHaM3,  CHUHTE3,  KiIacCUpUKAUsS,  TMEPUOIUYHOCTh,  HAONIOJCHHE,  JKCIICPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.



®dusnka: Marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYNA, 3JEKTPUUECKUH 3apsijl, BEIIeCTBO, Tello, 00BbEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3NUYECKUE BEIWYUHBI, CIUHUIIBI W3MEPEHUSI, KOCMOC, TUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOABI, IIOJIC3HBIC
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.

XUMUYECKUN SKCIIEPUMEHT.

N3ydyenne oOpas3IoB BEIIECTB METAUIOB MU HEMETAJUIOB, B3aMMOJCHCTBUE THIPOKCH]IA
[IMHKa C pacTBOpaMHU KHUCJOT U IIEJOoYeil, MPOBEIEeHUE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKESHHUS, COSTUHEHUS ).

JdemoHcTpanmu.

Mopnenu aToMOB XHMHYECKHUX OJJIEMEHTOB. llepumomudeckass CUCTEMa XHUMHUYECKUX
anemenToB JI. . MenneneeBa (paznmuunbie hoOpmBbl).

JlabopaTopubie onbIThl. 29. M3roroBieHue MoJenH, WIIOCTPUPYIOIIEH CBONHCTBA
METaJUIMYECKON CBS3H

9 knacc
(2 u B Henes110; Beero 684)

Tema 1. BemecTBo u xumudeckasi peakuus (174)

Ilepuonnueckuit 3akoH. Ilepuonuueckass cucrema xXuMuyeckux odiemeHtos JIU.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHM CBOWCTB XHUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MNEPHUOAOB, Kajlus, Kajlbliid U HMX COECIUHEHUH B COOTBETCTBUU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABl XMMHYECKOM CBSA3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHUYECKOM CBSI3H.

Knaccudpukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEMIECTB. XMUMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCAMHEHUH, M€HEeTUYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKUX peaKIUil 0 pa3INyHbIM MPU3HAKaM (110 YUCILY U COCTaBY
YYacCTBYIOUIMX B PEAKIUU BELIECTB, IO TEIIOBOMY J(PQEKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO YYacTHUIO Karaiau3aTopa). JK30- U
HAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNUE YPAaBHEHUS.

[TonsiTe 0 cKOpoCTH XMUMHYECKOW peakiuu. [ToHsATHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuse. lloHstme o xumudeckom paBHOBecHH.  DakTopbl, BIUAOIIHE HA CKOPOCTH
XUMHUYECKON PEAKIMH U MOJI0)KEHNE XUMUUYECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, JJIEKTPOHHBIN OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBlI€HHE YPAaBHEHMHM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopus 3M€KTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOIUTHl. KaTnoHsl,
aHMOHBI. MeXaHn3M JAMCCOLMALMM BEHIECTB C PA3JIUMYHBIMH BHAAMH XHUMHYECKON CBS3H.
Crenenp qucconnanuil. CUIbHBIE U CIIa0BIE 3JEKTPOIUTHI.

Peakiiun noHHOTrO 0OMeHa. Y CIOBHS MPOTEKAHUSI PEAKIIUii MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBa KHUCIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

XUMUYECKUN SKCIIEPUMEHT.

O3HakOMJIEHHE C MOJENISAMHM KPUCTAIUIMYECKUX PEHIETOK HEOPIaHWYECKUX BELIECTB —
METaUIOB W HeMeTa/uioB (rpadura W aiMasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIIEOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKON pEakluu OT BO3JAEHCTBUS pa3IMYHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIecca IUCCOLMALNUN
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KHUCTIOT, IIENo4Ye W coleidl (BO3MOXKHO HCIIONh30BAaHUE BHEO MATEPHUAJIOB), MPOBEIACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX MPH3HAKH MPOTEKAHWS PEaKIMid MOHHOTOo oOMeHa (oOpa3oBaHUE
ocajka, BbIJCNIEHWE Tra3a, oO0pa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (FrOpeHHe, peaklUy paszloKeHUs, COCIUHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAYECTBEHHBIX pPEAKIUN Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 3a1a4.

JdemoHncTpanmu.

PacTBoprMOCTh BeliecTB MpH pa3HBIX Temmeparypax. PacTBopeHue BemecTB B
pa3IMYHBIX pacTBOpUTENAX. VIcbITaHWE BELIECTB M MX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTD.
Wnmoctpanusi mepexoioB, OTpaXkarollluX T€HETUYECKUI psal MeTajula (Ha IpUMepe Kalblus) U
HemeTaia (Ha mpumepe docdopa). [lpumepsl peakmuii, OTHOCSIIUXCS K Pa3IMYHBIM THUIIAM
(B3aMMOJIeHCTBHE IIMHKA C CEPOM, COJITHOW KHUCIIOTOM; menoun ¢ xjgopunom meau (II); ropenue
MarHus u T.11.). [Ipumepsr OBP.

JlaGoparopubie onbIThl. 1. B3auMopelictBue ammuaka u xjopoBogopoaa. 2. Peakuus
Hetpanuzamuu. 3. HaOmromenue TeroBoro »ddexra peaknuu HelTpanuzanuu. 4.
B3aumopeiictBue cepHoit kuciotsl ¢ okcunom Menu (II). 5. Paznoxkenune nepokcumaa Bogopoa ¢
MOMOIIBIO KaTana3sl KapTodens. 6. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT MPUPOIBI
pearupyomux BeUIeCTB Ha MpHUMepe B3aUMOJECHCTBUS pacTBOPOB THOCYNb(ara HaTpus u
xjopuna Oapus, THOCyIb(ara HATPUS W COJITHOM KHCIOTHL. 7. 3aBUCHMOCTh CKOPOCTH
XUMHYECKOW PEaKIMu OT MPUPOAbl METAIIOB NIPU MX B3aMMOJCHCTBUM C COJSTHOM KHCIOTOM. 8.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEeakluu OT MPUPOJbl KUCIOT MPHU B3aUMOJEHCTBUM UX C
JKene3oM. 9. 3aBUCHMOCTh CKOPOCTH XMMHYECKOM peakiuu oT Temneparypsl. 10.3aBucUMOCTb
CKOPOCTH XMMMUYECKON pEaKkUMM OT KOHLEHTpauuu. 11. 3aBUCMMOCTb CKOPOCTH XUMHYECKOU
pEaKIHUM OT TUIOIIAJN CONPUKOCHOBEHMS pEearupyromux BemecTB. 12. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiuu oT katanusaropa. 13. {uccoumanus caabbIX 3JIEKTPOJIUTOB HA MPUMEpPE
YKCYCHOW KHUCHOTHIL. 14. M3MeHeHue OKpacku HHAMKATOPOB B KUCIOTHOM cpene. 15.Peakius
HEUTpaJau3aluy pacTBOpa IUEIOYM pa3auyHbIMU Kuciotamu. 16. Ilomydenue ruapoxcuaa
meau(Il) m ero B3amMoaelCTBHE C pa3NMYHBIMUA KHCIOTaMu. 17. B3zaummoaelcTBHE CHUIIBHBIX
kuciot ¢ okcunoM meau(Il). 18-20. BzaumoneiictBue kucior ¢ metamuiamu. 21. KauecrBenHas
peakmus Ha KapOoHat-uoH. 22. [lomyuenue cTyaHs KpemMHUEBOW KuCIOThL 23. KauecTtBeHHas
peakuus Ha XJOpuA- Wiu cyinbdar-uonsl. 24. 3MeHeHHE OKpAacKH MHAWKATOPOB B HICIIOYHOMN
cpene. 25. BzaumopelicTBue mmienoyend ¢ YriaekuciabiM razoMm. 26. KadyecTBeHHas peakiusi Ha
katuoH amMmoHus. 27. llomyuenme ruapoxcuaga Meau(ll) m  ero pasmoxenue. 28.
B3anmopeiictBue kapOonatoB ¢ kucioramu. 29. Ilomydenume ruapokcuma sxenesa(Ill). 30.
BsaunmoneiicTBue xene3a ¢ pactBopom cynbharta meau(1l)

IIpakTnyeckne padorsl. 1. PemieHue dSKCNEpUMEHTAIbHBIX 337a4 10 TEMeE
«INEKTPOIUTUYECKAS] TUCCOLIUALIMSI

Tema 2. Hemerasibl M uX coequHeHnus (254)

OO6mass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHue W (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha NIpHUMEpe XJjopa (B3aUMOICHCTBHE C MeTa/UlaMH, HEMETaJUIaMH,
mienouamu).  XuopoBopopod. ConsiHass KHCIOTa, XUMHYECKHE CBOWMCTBA, IOJY4YEHHE,
npuMeHeHue. J{eiicTBre XJiopa U XJ0pOBOIOPO/Ia HA OPraHU3M YelIoBeKa. BaxkHeime Xiaopu bl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapakTepucTuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (PU3MUECKHE CBOMCTBAa MPOCTHIX BELIECTB —
KHCTIOpOJia U cepbl. AJUIOTPOIHbIE MOJU(UKAIIMKM KUCIOpOaa U cepbl. XUMHUYECKHE CBOWCTBA
cepel. CepoBOJOpOJ, CTpOEHHUE, (PU3MYECKHEe M XHMHUYeckhe CBOHCTBa. OKCHABI Cephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcUIoB. CepHas KucioTa, GU3NYECKHEe U XMUMUYECKHE CBOMCTBA
(oOme Kak MpeNCcTaBUTENs Kiacca KUCIOT M crneuupuyeckue). XUMHUYECKHE PEaKIHH,
JeKalle B OCHOBE IPOMBINUIEHHOTO CHoco0a MojlydyeHusi cepHoil kucnotel. [IpumeHeHue
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cepHoii KucIoThl. COJM CepHOI KMCIIOTHI, KaueCTBEHHAsI peakiys Ha cynbdar-noH. Haxoxnenue
ceppl M €€ COEAMHEHHH B TpupoAe. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpebl
COCIMHEHUSIMHU Cepbl (KUCIOTHBIC JTOKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALICHUS.

OOmast xapakTepucTHkKa 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHMs. A30T, paclpocTpaHeHHe B MpHUpojae, (GuU3NYECKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero (u3n4eckue U XUMHUYECKUEe
CBOICTBa, nonydyeHue u npuMenenue. Conn aMMOHUS, UX (PU3MUECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha HMOHBI aMMOHHMA. A30THas KUCIIOTa, € IOoJIyueHHe,
bu3nveckue W XHMHYECKHE CBOMCTBa (OOmMe Kak TWPEACTaBUTENA Kiacca KHCIOT |
cneuuuyeckue). Mcnonb3oBaHHEe HHUTPATOB M COJICH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3JyXa, MOuYBbI M BOAOEMOB). Docdop, amioTporHbie MOIU(PUKAIIH
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun dochopa (V) u dbochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOICTBa, monydeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe
MUHEpaIbHBIX YI0OpECHHH.

OOmast xapakrepuctuka 3yeMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHUS. YTJepo/, aJIOTPOIHbIE MOAU(DUKAIINH, PAaCIPOCTPAaHEHHUE B
npupoe, Gpusnueckue 1 XUMU4eckre cBoicta. Ancopouus. Kpyrosopot yriepoaa B mpupoe.
Oxkcuppl yraeposaa, ux (pu3nyecKkue U XMMUYECKHEe CBOMCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBL,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYeCKue MpoOieMbl, CBsI3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TOTEIJICHUs KIMMaTta, MapHUKOBBINA 3¢ ¢ekT. YronbHas KUCIoTa U eé
COJM, WX (PU3MUECKHME M XUMHUYECKHE CBOWCTBA, IMOJydyeHHE W NpuMeHeHHue. KadecTBeHHas
peakuus Ha kapOoHaTHOHBI. Vcnionp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoja
(MeTaH, »TaH, OSTWJCH, aleTWICH, STaHOJ, TIUIEPHUH, YKCyCHas Kuciota). l[IpupogHbie
WCTOYHHMKHU YTJIEBOJIOPOJIOB (Yrojb, MPUPOAHBIA Ta3, He(Th), MPOAYKTHI UX MepepaboTKH
(OeH3uH), UX pOJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJM B JKU3HM uejoBeka. MarepuanbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHMYECKUX COCAMHEHUI.

Kpemunii, ero ¢usnueckue W XHWMHYECKHE CBOWMCTBA, TOJYYCHHE W TPUMCHCHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOM KuciaoTe. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B TPOMBINIUICHHOCTH. BaskHeimme
CTpOUTENbHbIE MaTepHalbl: KEepaMuKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiemMsr
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKU3HH.

XUMUYECKU SKCIIEPUMEHT.

N3yuenne 00pa3ioB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI, IIPOBEICHNE
KaueCTBCHHBIX PEAKIMi Ha XJIOPUA-UOHBI M HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (pu3NUecKre U XUMHUYECKHE CBOMCTBA TajOreHOB W MX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHANIOB), O3HAKOMJIGHHE C OOpaslamMH XJIOPUIOB (TaJOT€HUI0B),
O3HAKOMJICHHE C oOpa3aMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJECOMATEpHaoOB), HaOJrofeHuWe Tmporecca OOyrIMBaHUS — caxapa MO JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, H3yYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEICHNE KaueCTBEHHOH peakuuu Ha cylnb(haT-uoH M HaOMIoJeHHe NMpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3WYECKUMH CBOWCTBaMH a30Ta, (pochopa m UX COCTUHECHUM
(BO3MO’KHO MCIIONIb30BaHKUE BUCOMATEPHAIIOB), 00pa3liaMu a30THHIX U (GOCHOPHBIX YAOOpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME U H3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHUS U (pochaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTECKAHWUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHCIIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YEHHE MOJAENCH KpUCTAJUIMYECKHX PpEHIETOK anMasa, rpadura,
¢bymiepeHa, 03HaAKOMJIEHHUE C TIPOLECCOM aJICOPOIIUU PACTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM
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yrIéM W YCTPOMCTBOM NPOTHMBOTA3a, MOJy4YeHUE, COOMpaHHe, paclo3HaBaHHUE U H3YyueHHE
CBOWCTB YIJICKHCIIOTO I'a3a, IPOBEIeHNE KaueCTBEHHBIX PEAKIMN Ha KapOOHAT U CUIIMKAT-HOHBI
M M3yyEHHE MPU3HAKOB MX IPOTEKAaHUS, O3HAKOMJIEHME C MPOAYKIHEH CHIMKATHOU
IIPOMBIIIICHHOCTH, PEIICHUE 3KCIEPUMEHTANbHBIX 3a7ad M0 TeMe «BakHelue HeMeTalllsl U
UX COCMHEHUS.

JdemoHcTpanuu.

OOpa3ipl ralnoreHoB — MPOCTHIX BEIIECTB. B3anMoJeiicTBHE TalloreéHOB C HATpUEM,
aTIOMUHHEM. BhITecHeHHE XJI0poM OpoMa WM MOJia U3 PacTBOPOB MX colieid. B3anmopeiicTeue
cepsl C METAJUIaMU, BOJOPOJIOM U KUCIOPOAOM. B3aumoaencTBre KOHIEHTPUPOBAHHOM a30THOM
KHCIIOTHI ¢ Menplo. Ilornomenue yriem pacTBOPEHHBIX BEIECTB WM ra3oB. BoccraHoBieHue
Menu u3 ee okcuza yrieM. OOpasibl IPUPOAHBIX COSAUHEHHH XJl0pa, cepbl, (pocdopa, yriepoaa,
kpemHus. OOpa3ibl BaXKHEHIINX U HAPOJHOIO X03siicTBa Cynb(aTroB, HUTPATOB, KAPOOHATOB,
docdaros. O6pasibl cTEeKIIa, KEPAMHUKH, [IEMEHTA.

JlaGopaTtopuble onbIThl. 31. Pacrno3HaBaHue ramoreHuJ-uoHOB. 32. KadecTBEHHbIE
peakiuu Ha cynabgpaT-uoHsl. 33. KauecTBeHHas peakuus Ha KaTHOH aMMOHHs. 34. XuMU4eckue
CBOMCTBA a30THOM KHMCIIOTHI, Kak AiekTponuta. 35. KayectBennbie peakuun Ha pocdar-uoH. 36.
[Tonmyyenue u cBoOCTBa yrosubHOM kuciotThl. 37. KauecTBeHHas peakuusi Ha kapOoHaT-uOH. 38.
[TponmyckaHue yrileKHCIOro ra3a 4epe3 pacTBOp CHIMKATa HATPUS.

IIpakTyeckue padorsl. 2. M3yueHue cBONCTB COMSAHOM KUCIOTHL. 3. 3ydeHune cBONCTB
cepHOl KUCIOTHI. 4. [lonydyeHne amMmmuaka 1 u3ydeHue ero cBoMcTB. 5. [lonydyenue yriaekuciaoro
rasza v U3y4yeHue ero CBOMCTB

Tema 3. MeTa/uibl ¥ UX coequHeHus (204)

OO0miass XapakTepUCTUKAa XHMHUYECKHUX OJJIEMEHTOB — METAaUIOB Ha OCHOBAaHUU HX
nosioxkxenus B Ilepuonnueckoit cucreme xumudeckux snemeHToB .M. Menneneesa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b U METAUINYECKasl KPUCTAILINYECKas
pemérka. OJIEKTPOXUMUYECKUI pAJ HaOpsOKeHUN MeTauioB. PU3NUYECKMe M XHMHUYECKUE
cBoiicTBa MeTaiioB. O0IIMe CrTOCOObI MOYYCHUSI METAIITIOB.

[ToHsITHE O KOPPO3MH METAILJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBsl
(cranp, 4yryH, TIOpaTlOMUHUN, OpOH3a) U MX IPUMEHEHUE B OBITY U TPOMBIITICHHOCTH.

[Ilenounble MeTamibl: nojioxkeHue B [leproanueckoil CUCTEME XMMHYECKHUX DJIEMEHTOB
J.N. MenaeneeBa, CTpOEHHE UX aTOMOB, HaxOxAeHUE B mpuponae. Ousznueckne U XMMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUJIbI U TUAPOKCHUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[IlenoyHo3eMeENBHBIE METAJUIBI MAarHuid W KaJbLUi: nonokeHue B llepmoamueckoi
cucteMe xumudeckux annemeHToB [[.JMI. MeHnneneeBa, cTpoeHHME HX aTOMOB, HAXOXJACHHUE B
npupoge. Pusndeckue U XMMUYECKHE CBOMCTBA MarHus M KailbLMs. BakHellue cCOeIUHEHHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJHN ). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuoguueckodt cucteme xumudeckux siemeHToB J[.U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXAEHUE B Mpupojae. Pu3nNvecKue 1 XMMUYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: monoxenne B Ilepmogumueckoil cucteMe XuUMHYECKUX diemeHToB J[.U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYeCKUe U XUMUYECKHE CBOKCTBA
xkene3a. Oxcuapl, ruapokcuasl u comm kenesa (II) m xemesa (III), ux cocras, cBoiicTBa M
MOJIy4eHHE.

XUMUYECKUN SKCIIEPUMEHT.

OsznakoMieHne ¢ oOpa3llaMd METAIOB W CIUIABOB, MX (PU3NYECKUMH CBOWCTBaMH,
U3YYEHHE pEe3yJIbTaTOB KOPPO3WM METaIOB (BO3MOXKHO HCIOJb30BAaHUE BHIECOMATEPHAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBHS OKCHA Kbl U HATPHsI C BOJIOM (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HCCIIEJOBAHUE CBOMCTB KECTKOM BOMBI, Mpollecca TOPEHHsS Kene3a B
Kucopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX peaKlMil Ha MOHBI (MarHus, KalbLKs, aTlOMUHUS, [IMHKA, xene3a (II) u sxenesa
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(IIT), memu (II), HaOmrOIEHNE W OTMHCAHKE MPOIIECCOB OKPAITUBAHUS TIAMEHH MOHAMU HATpUS,
KaJusl U Kanblys (BO3MOXHO HCIIONb30BaHHE BUAEOMATEpUAJIOB), UCCIeI0OBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

JdemoHncTpanmu.

OO0pa3upl MENTOYHBIX U HIETOYHO3eMeNbHBIX MeTayioB. OOpa3usl cruiaBoB. Kosmiekius
pyAa. B3zanmoneicTeue HaTpus, JUTHS U KAJIBLUSA C BOJOM. B3auMoaencTBue HaTpusi 1 MarHus
KHCIIOpoIoM. B3anmoseiictBue MeTamioB ¢ HemeTayiamu. [lomydenue ruapokcuion xkenesa (1)
u (III). Aunamuueckue (KOMIBIOTEPHBIC) MOJEIH MPOIECCOB MOJNYUEHHUsS, CTPOCHUS, CBOWCTB
METAJUIOB U X COCIUHEHUN.

JlaGopaTopHsie onbIThl. 39. B3aumoseiicTBue xene3a ¢ pactBopom cyibdara meau(ll).
40. ITomyueHnne U3BECTKOBOM BOJABI M ONBITHI ¢ Hel. 41. [Tonmydenue runpoxcuao xeneza(ll) u
(IIT). 42.KavyecTBeHHBIE peaKINK HA KATHOHBI JKeTe3a.

IIpakTuyeckne padorhl. 6. [lomydeHne >kecTKOW BOJIBI M CIOCOOBI €€ yCTpaHEHHS.7.
Pemenue skcniepuMeHTaNBHBIX 3aa4 110 TeMe «MeTabi»

Tema 4. Xumus n oxkpy:kawmas cpeaa (34)

BemectBa n maTepualibl B IOBCETHEBHOW KU3HM 4esloBeKa. bezonacHoe MCronb30BaHNe
BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. [lepBasg momomp HpH XUMHUYECKHX OXOTrax H
OTpaBJICHUSIX.

XUMHUECKOE  3arpsa3HeHHE  OKpyKaiomed  cpeasl  (mpepenbHas — JOMyCTUMAst
KoHIeHTpanus Bemects (nanee — [1/1K). Pons XxumMun B penieHnr SKOJIOTHIECKUX TTPOOIIEM.

XUMUYECKU IKCIIEPUMEHT.

N3yuenune o0pa3oB MaTepruagoB (CTEKIIO, CIJIaBbl METAIIJIOB, MOJUMEPHBIC MaTEPUAJIBI).

MexmpeamMeTHbIe CBSI3U

Peanuzanus MexnpeIMeTHBIX CBSA3eH MpU U3yYEeHUH XUMHH B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCIOJb30BaHME KakK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk W IOHSITHUH,
SBJISIOIIMXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAYYHbIC TOHATHS: HAaydHBIH (pakT, TUIoTe3a, 3aKOH, Teopus,
aHalM3,  CHUHTe3,  Kilaccupukauus,  MEepUOJUYHOCTh,  HAONIOJCHHE,  SKCIIEPUMEHT,
MOJICIPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MATEPHAIIBI.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI, H3OTOIbI,
paZMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPHUUECKUI 3apsii, MPOBOJHUKH, MOJIYINPOBOIHUKH,
TUDIIEKTPUKH, (POTOZTIEMEHT, BEIIEeCTBO, Tel0, 00BEM, arperarHoe COCTOSHUE BEIIECTBa, Tas,
pacTBoOp, pacTBOPUMOCTb, KpHUCTAIUIMYECKas pemeTKka, CIUIaBbl, (PU3MYECKUE BEIHMUYMHBI,
€AMHUILIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, COJHIIE.

Buonorus: ¢ortocunres, neixanue, 6uocepa, sKOcHCTEMa, MUHEPAJIbHBIE yI00peHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHbIE IOPOABI, TOJE3HBIE
HCKOIIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.

JdemoHcTpanmu.

OO0pa3siibl CTPOUTENBHBIX U TTOACTOYHBIX MaTepuaioB. OOpa3iel HEPTH.

JlabopaTopHusbie onbIThl. 43. 3yueHue rpanuta. 44. 3yueHne MapKupOBOK pa3IMUHbIX
BUJIOB NMPOMBIIIJIEHHBIX U MPOJIOBOJILCTBEHHBIX TOBAPOB
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IInanupyemMble pe3y/JbTaThl OCBOCHHS IPOrPaMMBbI 10 XMMHMHU HA YPOBHE OCHOBHOTI'0

001ero oopazoBaHusAJIMYHOCTHBIE PE3YIIHTATHI

JInuHOCTHBIE pe3yJIbTaThI

OCBOCHHS TIPOTPaMMbl OCHOBHOTO 00IIIero 00pa3oBaHusl JOCTUTAIOTCS B X0 O0ydeHUS
XUMUA B €IMHCTBE Y4YeOHOM W BOCIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMH POCCUHMCKUMHU COLMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
IOPUHATHIMEH B OOINECTBE MpaBUJIAMM M HOPMaMM TOBEICHHUS M CIHOCOOCTBYIOT IpOLECCaM
CaMOIIO3HaHHUs, CAMOPAa3BUTHA U COLUATN3AIUN 00yYarOIINXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NMO3WUTHBHBIX IIEHHOCTHBIX OPHUEHTALMM M PAaCHIMPEHHUE OMNbITA JACATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMoTH4YeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U
HAay4YHOMY HACIEAUI0, MOHMMAaHUS 3HAYECHHS XUMHUYECKOM HAyKHM B J>KM3HH COBPEMEHHOIO
o01iecTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOH HMH(OpMaIuei o mepeioBbIX JOCTHKCHUAX H
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MUPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUSA

IPEJCTaBICHNUS] O COLMAIBHBIX HOpPMax M IMpaBUaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOH U APYTrUX BUIAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JI€ATEIbHOCTU MPHU BBINOJIHEHUN y4YeOHBIX, NO3HABATENbHBIX 3aj1ay, BBINOJIHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUN Y4EOHBIX MMPOEKTOB, CTPEMJICHHSI K B3aUMOIOHUMAaHHIO
U B3aMMOINOMOIIM B Tpolecce 3TOM Y4eOHOHl NesTeNbHOCTH, TOTOBHOCTH OLIEHHUBAaTh CBOE
NOBE/ICHNE U TOCTYNKH CBOUX TOBapHILEH C MO3MLIMHM HPABCTBEHHBIX WU IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE IMPEACTABICHHUS O BEIIECTBE W  XMUMHYECKOM  peaklvH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U COCTABJISIOLIME OCHOBY AJIs
NOHMMAHUA  CYI[HOCTH HAyYHOW  KapTHMHBI MHpa, [MpPEACTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsSI MPUPOBI, B3aUMOCBA3SIX UEIOBEKA C MPUPOIAHON Cpenoil, O poiu
XMMUH B IO3HAHMM 3TUX 3aKOHOMEPHOCTEW; IIO3HABATEJIbHBIC MOTHUBBI, HaIlpaBJICHHbIE Ha
NOJIy4YEeHHE HOBBIX 3HAHHI [0 XMMHHU, HEOOXOIUMBIE JUIsl 00BCHEHHUS HAOII0AaeMBIX POLIECCOB
W SBJICHUMN, TO3HABaTEIbHON, MH(POPMAIMOHHON M YUTATEIBCKON KYJIBTYPBI, B TOM YHCIIEC
HaBBIKOB CAMOCTOSITENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOH JIUTEpaTypoil,
JOCTYMTHBIMU TEXHUUYECKUMHU CPeICTBaMU MH(OPMALIMOHHBIX TEXHOJIOTUI; HHTEpEC K 00 yUEHUIO
U T03HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpPa30BaHMIO, IIPOECKTHOM
U MCCIIE[OBATEIbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH M YpPOBHS
o0ydeHUs B JaIbHEUIIIEM;

4) popMupoBaHUS KYJbTYPHI 310POBbS:

OCO3HAHHWE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3[0pPOBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 >KU3HH, OCO3HAHUE IIOCIEJACTBUN U HENPUSATUE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUS aJKOTOoJIsi, HAPKOTHUKOB, KYpEHHs), HEOOXOJMMOCTH COOJIOJICHUS
nmpaBu 0€30MaCHOCTH TPH OOpPAICHUH C XUMHUYCCKHMH BEHIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TpynoBoro BocnuTaHus:

UHTEpeC K MPAaKTUYECKOMY M3YUYEHHIO Mpodeccuii U Tpyla pa3IuyHOro pojia, yBaKeHHE
K TpyAy W pe3ylbTaraM TpPYAOBOW JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 1O XWMMHH, OCO3HAHHBIA BBIOOP MHIMBHIYaJbHOH TPaCKTOPUH
MPOJODKEHUsSI 00pa30BaHUA C YYETOM JIMYHOCTHBIX WHTEPECOB U CIHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, yCHEIHOW NMpodecCHOHAIBHOM NesSTeNbHOCTH |
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/1allITUPOBATHCS B MPO(decCHOHANbHOM cperie;
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6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTUYECKH T1€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UICTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CyIIEeCTBOBaHUS, TTOHMMaHUE IIEHHOCTH 3I0POBOTO M Oe30macHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICHXHYECKOMY 3I0pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MAaCHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMU,
a TaK)Ke B CHUTYyaIHAX, YIPOXKAIOUIUX 370POBBIO M JKHU3HHU JIIOJACH; CIIOCOOHOCTH NMPUMEHSTH
3HaHUS, OJIy4aeMbl€ MIPU U3YUCHUU XUMUH,

JUISL pEIIeHUs 3a/1ay, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOJHOU CPEHoM, JJIsl MOBBIIICHUS
YPOBHS IKOJIOTUYECKOH KYIbTYPBI, 0CO3HAHUS IJI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPoOIemM
U MyTe WX pEHIeHUs MOCPEACTBOM METOJOB XUMHUHM, IKOJOTUYECKOTO MBIILUICHHS, YMEHHUS
PYKOBOACTBOBATLCS UM B I103HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

MeTanpeamMeTHble pe3yJibTaThl

B cocrtaBe MerampeaMETHBIX PE3yIbTATOB BBIIENSAIOT 3HAUYMMbIE JUIA (hopMHUpOBaHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUHOTEe3a, (akT, cucrema,
HpoLecC, SKCIEPUMEHT U JPYTroe.), KOTOPbIE HCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHUM U3 3THX MPEAMETOB (POPMHUPOBATH MPECTABICHHUE O
IIeJIOCTHOM Hay4HOH KapTHHE MHpa, W YHUBEpCaJbHBIC YUeOHbIC NeWCTBHS (IIO3HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PETyISTUBHBIC), KOTOphIE 00eCneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSATENIFHOMY TNITAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHOW AEATEITHHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHUSI HCIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHHWHM 3HAHWIL:
pacKpbIBaTh CMBICA XUMHYECKMX IOHATUH (BBIAEIATH WX XapaKTepHblE IPU3HAKH,
YCTaHaBIMBATh B3aUMOCBS3b C APYTUMH MOHSATHSIMM), UCTIOJIb30BaTh MOHATUS AJI OOBSICHEHUS
OTIENbHBIX (PAKTOB M SABICHHH, BHIOMPATh OCHOBAaHUS M KPUTEPUH I KiacCU(UKAIIUH
XUMHYECKUX BEUIECTB U XMMHUUYECKUX PEAKLNW, YCTaHABINBATh IPUYNHHO-CIICCTBEHHBIE CBSA3H
MCKOY O6’beKTaMI/I NU3YUCHUS, CTPOUTD JIOTUUCCKHUC PACCYIKIACHUA (I/IH,Z[yKTI/IBHBIG, ACAYKTUBHBIC,
[0 aHaJIOTHH), JAeNaTh BBIBOJbI M 3aKJIIOUEHHUS; YMEHUE MPHUMEHSTh B Ipollecce IMO3HaHUs
noHsiTust  (IpeaIMETHbIE ¥ METalpelMETHBIC), CHMBOJHMYECKHE (3HAKOBBIE) MOJEINH,
UCIIOJIb3YEMbIE B XHMMHHU, MPEOOPa30BbIBATh IIUPOKO MPUMEHSEMblEe B XUMHUU MOJEIbHBIC
MPEJICTABICHUS — XUMUYECKHI 3HAK (CHUMBOJI JIEMEHTa), XUMHUUYecKas ¢opMylia U ypaBHEHUE
XUMHUYECKONH peakuu — IMpH pelleHHuH Y4eOHO-TIO3HAaBATENbHBIX 3a7ad, C Y4YETOM JTHX
MOACJIBbHBIX Hpe,Z[CTaBJIeHI/Iﬁ BBIABJITE W XapPAKTCPU30BATh  CYHICCTBCHHLIC IMPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U XMMHUYECKHUX pEaKlui, BBIABIATH OOIINE
3aKOHOMCPHOCTH, MPUYNHHO-CJICACTBCHHLIC CBA3U U IMMPOTHBOPCUYHNA B U3YHACMBIX IMPOLECCAX U
SABJICHUSX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

YMEHHUE HUCIIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a
TaKX€ B Kadye€CTB€ OCHOBBI HJIdA (bOpMI/IpOBaHI/ISI TUIOTE3bl IO MPOBCPKE MNPAaBUIBHOCTH
BBICKA3bIBAEMBIX CYKIEHUH; MPHOOpEeTeHHEe OmblTa MO IUIAHUPOBAHUIO, OpraHu3alud U
MPOBEJCHUIO YYCHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJOM TIpoIlecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €T0 pe3ysbTaT, (GOpMyIUpPOBaTh 0OOOIIEHHS U BBIBOJBI IO
pe3ynbTaraM IpoBeAEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIISITh OTYET O MPOJICTAHHON padoTe.

Pabora ¢ undopmaunmeii:

YMEHHUE BBHIOUPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH HH(POPMALIMIO PA3TUYHBIX BUJIOB
u (opM mpencTaBiIeHUs], OIYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (HAYYHOMOIYJISIpHAs JIMTEpaTypa
XUMHUYECKOTO COJEp)KaHMs, CIPaBOYHBIC IOCOOMs, pecypchl VIHTepHETa), KPUTHUYECKH
OLICHUBATh MIPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MHPOPMAIUIO; YMEHHUE PUMEHATh Pa3IUyHbIe
METOABl W 3alpochl NpU TOUCKE U OTOOpe HMH(OPMAIMM M COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOIUMBIX [UIsl BBIMOJHEHHsS] y4eOHBIX W TO3HABaTEIbHBIX 3aJad ONpeAeNEHHOro THIA,
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npuoOpeTeHre OmblTa B O0JIACTH  HCIIOJIb30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJaJIeHHE KYIbTYPOH aKTUBHOI'O UCIIOJIBb30BAaHUS PA3JINYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYI0 (QOpMy TMpeiacTaBieHHs UHGPOpMALMUA |
WITIOCTPUPOBATh pelllaeMble 3a7jaudl HECIOXKHBIMU CXEMaMHM, JuarpaMMamu, IpyruMu GopmMamu
rpaduKy U UX KOMOMHAIMSIMH; YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh B Mpoliecce y4eOHOH U
UCCIIEI0BATEIbCKON JI€ATEIBHOCTH HMH(OPMAIMIO O BJIMSHHUU IPOMBIIUIEHHOCTH, CEIBCKOTO
XO034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IIPUPOIHOMN CPEIBIL.

KoMMyHHKAaTHBHBIE YHHBePCcATbHbIE YUeOHbIE JeliCTBHUS:

yMEHHE 3a/aBaTh BONPOCHI (B XOJe aAuanora W (WJId) AWCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (OPMYITHpPOBATH CBOM TMPEAJOKEHUS OTHOCUTEIHHO BBIOJHEHUS
NPEUIOKEHHON  3aJauu; TpPUOOpPETEeHUE OIbITa TPE3CHTAIlMH PE3YJIbTATOB  BBITOJHEHHUS
XUMHNYCCKOTI'O

JKCTIepuMeHTa (71a00paTOPHOTO OMbBITA, JIAOOPATOPHOM pPabOTHI IO MCCIIEIOBAHUIO
CBOWCTB BEIECTB, YIEOHOTO MPOEKTA); 3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMU
TI03HABATEBHOM U UCCIIEIOBATEIBCKON ACATEIHPHOCTH IPU PEIICHUN BO3HUKAIOIINX MPOOJIEM Ha
OCHOBE yué€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS MO3WIMKA (0OCYXKIeHUs, OOMEH MHECHHSIMH,
«MO3TOBBIC IITYPMBI», KOOPIHMHAIUS COBMECTHBIX JCHCTBHH, ONpEICICHHE KPUTEPUEB IIO
OLIEHKE KayeCTBa BBHIIIOJHEHHOM paboThI U JApyTHe);

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe 1eiiCTBUS:

YMEHHUE CaMOCTOSITEIILHO OMPEIEIISATh IeNN ACITEeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M NpU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESTEIbHOCTb, BBIOMpAThH
HanOosiee 3(G(dEKTUBHBIE CMOCOOBI  pEIICHWS Y4eOHBIX M IMO3HABaTEIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEMIOKECHHBIM aITOPUTM ACUCTBUN IIPU
BBIITOJIHEHUH 33JaHUH ¢ YYETOM TIIOJIyUYECHHUS HOBBIX 3HAHHWHA 00 W3y4aeMbIX OOBEKTaX —
BCIICCTBAX U PCAKIUAX, ONCHUBATH COOTBCTCTBUC MOJIYUYCHHOI'O PE3yJibTaTa 3aABIICHHOU neiu,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCJIOBUH 3aaHUH.

IIpenmeTHbIe pe3yJIbTaThI

B cocraBe mpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO OOSI3aTEIILHOTO COJICPIKAHUSA,
YCTaHOBJICHHOTO JIaHHOW (enepaibHOM pabouyell TporpamMMoi, BBIJEISIOT: OCBOEHHBIE
oOydJalmuMUCs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JCWCTBUI, crenuduueckue s
npeaMeTHo oOnactu «XUMHS», BUIBI ACSITENBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHUTYaI[UsIX.

K xonuy oOyuenus B 8 kJjacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLINXCS YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMHYECKH
AJIEMEHT, TPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMECh (OMHOPOAHAS W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJIsSIpHAsh Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO JJIEMEHTa B COCJAMHEHUU, MOJIIPHBIA OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHHOCTh, CTENIEHb OKHUCICHHSI, XUMUYECKast
peakuus, Kiaccu(PUKaAIUs peakluidi: Peakuu COCIUHEHUsS, PEaKIHH DPA3JIOKCHHs, PEaKIuu
3aMEIIeHMsI, peaKiui 0OMEHa, IK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TETUIOBOK P (HEKT peakinH,
SIIPO aTOMA, DJIEKTPOHHBIN CIIOM aroma, aTOMHAasi OpOUTaNb, PaIlyC aToMa, XUMHYECKas CBSI3b,
NoJIsipHasl U HEMOJsipHas KOBaJeHTHAas CBsA3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBasi JIOJi BellecTBa (MPOIEHTHAs KOHIEHTpAIlMs) B PACTBOPE; WILTFOCTPUPOBATH
B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSTH 3TU

MOHSTHUSI TPU OMUCAHWHM BEIIECTB M HMX TMPEBPAIICHUN; HCIOJIb30BaTh XHUMHYECKYIO
CUMBOJIMKY JJIsl cOCTaBleHus: (OpMyJl BEIIECTB U

YpaBHEHUN XHMHUYECKUX PEAKIUi; OINpeneisTh BaJCHTHOCTh aTOMOB JJEMEHTOB B
OMHApPHBIX COETUHEHUSX, CTETICHb
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OKHCIICHHSI 3JEMEHTOB B OHMHAPHBIX COCIUHEHUAX, IPHHAUICKHOCTh BEUIECTB K
ornpenenéHHOMY KJlaccy COeTUHEHHH 1o ¢popMyiiaM, BI XUMUUYECKON CBS3H

(koBaJleHTHasT W WOHHAs) B HEOPTaHWYECKUX COCJAMHEHUSAX; PACKPBIBATH CMBICIT
[Tepuoauueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATh

NOHUMaHHUE TEPHOAMYECKON 3aBHCHMOCTU CBOMCTB XHUMHUYECKHX D3JIEMEHTOB OT HUX
nosiockeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHs, 3aKOHAa ABOTaJpoO; OMUCHIBATH U XapaKTEpU30BaTh
tabnuunyto Gopmy [leproaudeckoit CUCTEMBI

XUMHUYECKHX DJJIEMEHTOB: pa3inyarh IOHATUSA «IJaBHasg mnoArpynmna (A-rpynmna)» u
«mmobounast nmoarpynmna (b-rpymnma)», manbie U OoJbIIME TEPUOIBI, COOTHOCHUTh 0003HAYCHHSI,
KOTOpble uMeloTcs B Tabmuue «llepuogmueckas cucreMa XHUMHYECKHX diemeHToB J[.U.
MenneneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHYECKHX 3JEMEHTOB
(coctaB u 3apsin Aapa, 00IIee YNCIIO EKTPOHOB U pacIpeie/ieHUe X MO AJIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIIMPOBATh XUMUYECKUE IJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,

XUMHUYECKHE peakuuu (10 YUCIy W COCTaBy Y4YacTBYIOIIMX B pEAaKIMM BEHIECTB, I10
TeroBoMy 3 dekTy); XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pPa3MUYHBIX KJIACCOB, TOATBEPXKAAs OINUCAHUE TPUMEpPaMH MOJEKYJISIPHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKIUil; MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT UX Ka4eCTBEHHOI'O COCTAaBa,

BO3MOXXHOCTH TPOTEKAaHUS XMMHYECKHUX TPEBpAIICHUA B Ppa3IUYHBIX YCJIOBHUSAX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,

MacCOBYIO JIOJII0 XMMHYECKOTrO 3J€MEeHTa MO (GopMyjie COEeIWHEHHUS, MAacCCOBYIO JOJIIO
BEIIIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMHUYECKOW peakiuu; MPUMEHSTH
OCHOBHbIE ONIEPALMU MBICTUTENILHOMN 1eATEeNbHOCTH — aHAJIU3 U CUHTE3,

CpaBHEHHE, 0000IeHHe, CHUCTEMaTH3alMio, KIacCU(HUKAIUIO, BBISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JJIsl M3yUEHUsI CBOMCTB BEUIECTB M XUMHUECKUX PEaKIINil, eCTEeCTBEHHO-

HAyYyHbICE METOJbl TO3HAHWS — HAONIOIEHUE, W3MEpPEHUE, MOJICIHPOBAHUE, DKCIECPHUMEHT
(peanbHBII W MBICIICHHBIN); CJEAOBAaTh NPAaBWIAM TIOJb30BAaHUS XUMHUYECKOW IOCYIOH U
1a00paTOPHBIM

o0opyJOBaHMEM, a TaKXe IpaBUIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU IO BBIIOJHEHHIO JA0OPAaTOPHBIX XMMHUYECKHX OIBITOB I10 TOJYYEHHUIO H
cobupaHnio ra3000pa3HBIX BEIIECTB (BOJAOPOJa M KHCIOPOJA), IPUTOTOBICHUIO PAacCTBOPOB C
OIpPENEIEHHOM MacCOBOM JI0JI€M pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOAMTH
XMMHUYECKHE SKCIEPUMEHTHI 110 PAaCHO3HABAHUIO PACTBOPOB INEIOYEH M KHUCIOT C MOMOIIBIO
UH/IUKATOpPOB (JIakKMyC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xoHmy oOydeHust B 9 kJacce mpeaIMeTHbIE pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OoTpakaTb CQOPMHPOBAHHOCTh Yy OOYYalOIUXCA YMEHHH: pPacKpblBaTh CMBICI OCHOBHBIX
XUMHUYECKHX TOHITUN: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHHOH, IIPOCTOE
BEILIECTBO, CJI0KHOE BEILECTBO, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCIICHUS,
XUMHYECKas peaKkius, XUMUYecKasi CBA3b, TEIUIOBOM 3(h(PeKT peakiuu, MoJib, MOJISIPHBIA 00bEM,
pacTBOp, EKTPOIUTHI, HEAIEKTPOIUTHI, IJIEKTPOIUTHUYECKAS] AUCCOLHUALMS, PEAKIIMM HOHHOTO
oOMeHa, KaTallu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIC pEeaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE WU
BOCCTaHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTb, XHWMHYECKas CBs3b (KOBAJCHTHAas, HOHHas,
METaJUINYecKast), KpHUCTAIJIMYecKass pemeéTrka, KOppo3Ms METaljIoB, CIUIABbl, CKOpPOCTb
XUMUYECKOW  peakluu, mpeaenbHo  jgonyctumas  koHmeHTpauus [IJIK  Bemiectsa;
WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSTH 3TH MOHATHS NIPU
ONMHCAaHUM BEIIECTB M UX MPEBPALICHUN; WCIOIb30BaTh XWUMHUYECKYIO CHMBOJMKY JUIS
cocTaBiieHUs (JOpMyYJI BEIIECTB U YPAaBHEHUH XUMHUYECKUX PEAKIMIA; ONPEAesaTh BAJIEHTHOCTb U
CTETIEHb OKMCJCHHUS XHMMHUYECKHX DSJEMEHTOB B COCJUHEHUSAX pa3IMYHOIO COCTaBa,
NPUHAAJISKHOCTh BEIIECTB K ONpPEIeNEéHHOMY KJlaccy COEIMHEHMH 1o (¢opMmysnaM, BUJA
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XUMHUYECKON CBSI3U (KOBAJIGHTHAsl, NOHHAs, METAJJINYECKasl) B HEOPraHUYECKUX COEINHEHUSX,
3apsil MOHA 10 XMMUYECKOH (opMmylie, XapakTep cpellbl B BOAHBIX PACTBOPaX HEOPraHUYECKUX
COCIMHECHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona /.M. MeHneneeBa u J€eMOHCTPUPOBATH €TI0
[IOHMMaHME: OIHUCHIBATh M XapakTepu3oBaTh TabiauuHyio ¢opmy llepmomudeckoil cucTeMsl
XMMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas noiarpymnmna (A-rpymnmna)» U «mobOouHast
noarpynna (b-rpynma)», manbie u OonbpIIMe MEPUOJBI, COOTHOCUTH OOO3HAYEHHUsS, KOTOpbIE
UMEIOTCA B IMEPUOANYECKON Tabuuie, ¢ YHUCIOBBIMU XAapPaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj Aapa, oOlee YUCIo IEKTPOHOB M pacIipe/ielieHUue ux
I10 JIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEJUHEHMH B Ipelenax MajblX NEPUOAOB U IJIaBHBIX MOATPYMI C YYETOM CTPOECHHS MX
aTOMOB; KJacCU(UIUPOBATh XUMUYECKHUE SJIEMEHThl, HEOPraHUUECKUE BELIECTBA, XMMHUUYECKHE
peakiuu (10 YUCIy U COCTAaBY yYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3P QEKTy, Mo
U3MEHEHHIO CTENEHEeH OKUCIIEHUS XUMHMUYECKUX 3JIEMEHTOB); XapaKTepu30BaTh (OMUCHIBATH)
o0mue U crenupuIecKkue XMMHUIECKUEe CBOMCTBA MPOCTBIX U CIOXKHBIX BEILECTB, MOJITBEPXKAas
ONKMCAHHUE NPUMEpPAMH MOJIEKYJSIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHX
PEaKLHii; COCTABIATh YPABHEHHUSI AJIEKTPOJUTHYECKON TUCCOLMALMN KUCIIOT, IIEJIOYEN U COJIEH,
IOJHBIE M COKpalIEHHbIE YPAaBHEHUS pEaKUUHd HOHHOrO OOMEHa, YpaBHEHHs peakuuil,
MOATBEPKJAIOIINUX CYIICCTBOBAHUE TE€HETHUYECKOW CBA3UM MEXAY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB; PACKPBIBATH CYIIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPEACTBOM

COCTaBJICHUS AJIEKTPOHHOIO OajlaHCca 3TUX PEaKLMi; MPOrHO3UPOBATh CBOMCTBA BEILECTB
B 3aBHCUMOCTH OT MX CTPOCHHMs, BO3MOKHOCTH IIPOTEKAaHUS XHMHUYECKUX IPEBPALICHUNA B
Pa3IUYHBIX YCJIOBMSIX; BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIDHYIO MAaccChl
BEIIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa M0 (OpMYysie COEUHEHHUS, MACCOBYIO JOJIIO
BEIIIECTBA B PAcTBOpPE, MPOBOAUTH PacyEThl MO YPABHEHUIO XUMHUECKOW peakIuu; COONI0ATh
IpaBUJIa MOJb30BaHUA XUMUYECKOH MOCYA0H U 1a00paTOPHBIM

o0opyJIoBaHUEM, a TaKXe MpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHUH  C
UHCTPYKLUSAMHU IO BBIIOJHEHUIO JA0OPAaTOPHBIX XMMHUYECKMX OIBITOB I10 IOJIYYEHHUIO MU
cOOMpaHUIO Tra3000pa3HBIX BELIECTB (aMMHaKa W YIJIEKUCIIOTO Ta3a); MPOBOIUTH pPEaKLUH,
MOATBEPKIAIOIUE KaUECTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM
xjopua-, OpoMua-, woaun-, kKapboHar-, Qocdar-, cuimukKar-, Cyiab(ar-, TUAPOKCHI-HOHHI,
KaTHOHBl aMMOHMSI M HMOHBI M3yYEHHBIX METAJJIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX PacTBOpax
HEOPraHWYECKUX BELICCTB; IPHUMEHATb OCHOBHBIC ONEPALMU MBICIUTECIBHOU ACSATEIBHOCTH —
aHalM3 M CHHTE3, CpaBHEHHE, o00O0OIIeHHe, CHCTEMaTU3allhio, BBIABICHUE IPUYUHHO-
CIECICTBEHHBIX CBSA3€M — Ui H3y4eHUs CBOMCTB BEUIECTB M XUMHUYECKUX pEaKlUii,
€CTECTBEHHOHAY4YHbIE METOAbl IIO3HAHUSA — HaOJIIOJEHUE, W3MEpPEHHE, MOJIEIUPOBaHUE,
HKCIIEPUMEHT (peaslbHbIA M MBICIICHHBIH ).
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Temarnueckoe IaHUPOBAHUE 7 KJ1ace

Tao0numa 1

Ne Tema pa3zgena Kon- | Bungsl gesiTeabHOCTH Dopmbl HPDO
nn BO TEKYIIEeTro
qaco KOHTPOJIS
B
1. Xumust 11 -OIPENETSIOT MOHATHS: «XUMUS», «IIPEeaMeT ectecTBo3Hanuey. | [Ipaktudeckas | [IpoGiembr
LIEHTpE PackppIBalOT 3HaUY€HHE XMMHYECKUX 3HAHWM B COBpPeMEHHOU | paboTa Nel 3arpsA3HECHUS
EctecTtBO3HaH xu3HU. OIEHUBAIOT pPOJb XUMHUYECKOW HAyKu B kH3HH | ['abpuensH o6uocdepsl
us oOmiecTBa O.C. Xumus 7 | XUMUYECKUMU
-OIPENEISAIOT HOHATHS: «METOJIBI uccienoBanus», | [IpakTuueckas | BelIeCTBaMHU.
«HAOJIOICHHUEY, «OKCIIEPUMEHT», «H3MEPECHUEY. pabota No2 3anura
- XapakTepUCTHKAa OCHOBHBIX METOJOB WHcclefoBanus B | ['aOpuensH OKpYXKaroIlel cpebl
XUMUH. O.C. Xumusa 7 | ot XUMHUYECKOTO
-3HAKOMSATCS C METO/IOM MOJIEIUPOBAHUS 3arps3HEHUs.
-MOJIEIUPOBAHUE aTOMOB M MOJIEKYJI- OTpa0aThIBAIOT HABBIKU [TpoGiembr
paboThI ¢ TEKCTOM ydeOHUKa IKOJIOTMUECKOTO
-OIPEeNEeNAIOT NOHATUS «XUMUYECKUH 3HAK, WA CUMBOID» 3arpsi3HEHUS
-0TpabaThIBalOT HABBIKH COCTABJICHUS (OPMYIT YeNnsIOMHCKON
-OIKCHIBAIOT (POPMBI CYIIECTBOBAHUS XUMUUYECKOTO 3JIEMEHTA obnactu

-O0BSICHSIIOT CYITHOCTh XUMUYECKUX SBICHUMN (C TOUKH 3PCHHUS
ATOMHO-MOJICKYJSIPHOTO YYEHHS]) W HMX NPUHIMIHAAIBHOE
OTJIMYHUE OT (PU3MUYECKUX SBICHUIN

-3HAKOMSTCS C arperaTHbIM COCTOSIHUEM BEIIECTB
-paccMaTpUBAIOT TEOJOTMYECKOE CTPOCHUE IUIAHEThI 3eMIId,
SAOpO,  MaHTWsA, JUTOC(epa;  AJIEMEHTHBIM  COCTaBOM
reoJIOTHYECKUX JacTel MIaHeThI

-pa3IMyalT OpraHWYEeCKHEe ¥ HEOpPTaHWYeCKHEe BEIIeCTBa,
BXOOAIINE B COCTAB KIICTKU.

-CTaBAT OWOJIOTMYECKHE OKCIEPUMEHTHI  I10
XUMHYECKOTO COCTaBa KIIETKHU.

-noHATHE (OTOCHHTE3, OOBSACHAIOT POJb XJopodmima B

U3YYEHUIO




dboTocuHTE3E

-OMpeNeNsaoT ¢ OHMOJOTMYecKoe 3HAueHUE >KUPOB, OEIKOB,
YTJIEBOIOB, BATAMUHOB

-3HAKOMATCA ¢ MCTOJAO0M MOJCIIUPOBAHUA

-MOJICTTMPOBAHNE aTOMOB U MOJICKYIT

Maremaruka B | 10 -OIpPENEAOT  TOHATUSA ~ OTHOCUTENbHas  aromHas U | [Ipaktuueckas
XUMHH MOJIEKYJISIpHAsE MacChl pabota Ne3
-BBIYUCIIIIOT OTHOCUTEIbHBIE MOJIEKYJIIPHBIE MACCHI ["abpuensn
-OMPEACIISIIOT MACCOBYIO JIOII0 B XMMUYECKUX COCTMHEHUSX O.C. Xumug 7
-ONpeensoT (OopMyIbl CIOKHOTO BEIIECTBAa MO M3BecTHBIM | CamocTosATeNb
MacCCOBBIM JIOJISIM 2JIEMEHTOB Has paboTa
-KJIacCU(PHUIHUPYIOT CMECH Ne2,
-NIPOCJIEKUBAIOT JIOTHUECKYIO LIETIOUKY MOHATUH: «(pusznyeckoe | KoHTponbHas
TEJIO» - «MaTEepHa» - «BEILIECTBO» pabota Nel
-3HAKOMSATCS C TOHATUEM «O0BEMHAs J10JIs1»
-pelaioT 33a4M Ha OIpe/iesieHue 00bEeMHOM 10111
- U3y4aloT COCTaB BO3yXa
-pelaroT 3aJa4u C MCIOIb30BaHUEM IIOHATUN «MaccoBas 10JIs
IpUMECEH, «MaccoBas [JOJI1 BEIIECTBA B  pacTBOpE»,
«00beMHast OIS
-ONPENEAOT MOHATHS «KOHUEHTPALUsA», «PACTBOPUTEIDY,
«pacTBOPEHHOE BEIIECTBO.
-pemaroT 3a/1a4M ¢ UCIOJb30BAHUEM ITOHATHUS «MAacCOBas OIS
BEIIECTBA B PaCTBOPEN
SBnenus, 11 -OTIPEIEIISIIOT TTOHSATHE «aJICOPOIIHSI. Jomaniuuii OCHOBHBIE  T'PYIIIBI
IIPOUCXOSIIN -OIPENENAIOT CBOMCTBA aKTUBUPOBAHHOTO YIJIs OKCIIEPUMEHT. | 3arpsA3HUTENEH
e C -ONPENEAOT TOHATUSA «IACTWUIALKAA, WIM IeperoHkay», | [Ipaktmdeckas | mpupOAHOH BOABI B
BEILIECTBAMU «KPUCTAILIU3ALUALY, «BBIIIAPUBAHUE) pabota Ne4 YensaObunckoit
-YCTaHaBIMBAIOT IPUYMHHO- CIIEJCTBEHHBbIE CBSI3M MexAy | ['aOpuensH obmactu. CnocoOsbl
¢u3nueckuMu cBoiicTBaMu BemiecTB M crniocobam pasznenenust | O.C. Xumus 7 | OYHUCTKH NPHUPOTHON
cMecH IIpakTnyeckass | BOOBI M IIOJIy4YEHHUE
-BBIIOJIHSIOT ~ TPAKTHYECKyI0  paboTy  «BbIpamuBaHue | paborta Ne5 YUCTOM  IUTHEBOU
KPUCTAJIIOB) KoHTponbHass | BOIBI B pEruMoOHE.




-ompenenstoT Gopmy, IBET, pa3Mep KpucrTasia. pabota No2 [Tomy4yenue
-pabotator ¢ nabopaTOpHbIM  00OpyJOBaHHEM U JTUCTUTUPOBAHHOM
HarpeBaTeIbHBIMA MPUOOPAMU B COOTBETCTBUHU C TIPaBUIAMHU BoJ bl HAa KP3.
TEXHUKU O€30MIaCHOCTH
-HaOJII0AI0T 32 SIBJICHUSIMH, TPOUCXOIAIIMMHU C BEIIECTBAMU
- OIIMCBIBAIOT XUMUYECKHUM dKCIIEPUMEHT
HAOJIOIAIOT M OINMUCHIBAIOT MPU3HAKU M YCJIOBHUS TEUYCHUS
XUMUYECKUX pPEaKUui, JeNaloT BbIBOAbl Ha OCHOBaHUU
aHaJIM3a HaOIIOACHUHN 32 HKCIIEPUMEHTOM
- OIPEACIISIIOT MOHATHUS «KaTaIU3aTOPhD»,
«pepmeHTHI"
-BBIIOJIHSIIOT 33/1aHUS IO TEME <CGIBJICHUS, MPOUCXOMSIIUE C
BEILIECTBAMU»)
Pacckaszsl 1o -paboTa ¢ JOMOJHUTENBHOW JMTEpaTypod W uHTEepHeT | JlomamrHwuii [IpeBpamenus
XUMUU pecypcamu JKCIIEPUMEHT. | BEILECTB,
-OCO3HAHHOE  HCIIOJIb30BaHME  pEYeBBIX  cpeacTB B | ['abpuensH IPOUCXOSAIINE
COOTBETCTBUHU C 3amayed Juisi BbIpaxkeHus: cBoux Mbiciaed U | O.C. Xumusa 7 | npupojae U
noTpeOHOCTEH, BiIaJeHHE YCTHOW M NHCbMEHHOW pEYblo, pe3yJibTare
KOHTEKCTHOU pEeublo; XO03SIICTBEHHOMN
-popMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JacTu JESATEIIBHOCTH
HCITOJIb30BAHUS MH(OPMALIMOHHO KOMMYHHKaTHUBHBIX YEJI0BEeKa.

TEXHOJIOTUH.




Temarnueckoe MIaHUPOBaHUE 8 Kilacc

Ta0numa 2

Ne Tema pa3zgena Kon- Bune! nesrenpsHOCTH ®opwmsbl Tekymero | HPOO
nn BO KOHTPOJIS
4acoB
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
1.1 | Xumus - | 5/6 PackpeiBath cMBICH H3ydaeMbIX NOHATUH. PackpeiBarhk | I[IpakTuueckas ITonesnsie
BayKHast pOJIb XMMHUH B TIPUPOJIC U KU3HU YeJloBeka, e€ cBsi3b ¢ | pabora Ne 1 | uckomaembie
o0nacTh JIPYTUMU HayKaMH. 3HaKOMCTBO ¢ | YUensOuHCKOM
€CTECTBO3HAHU Paznuyarh 4ncThIe BeleCTBAa U CMECH; OAHOPOJHBIE M | JaO0OPaTOPHBIM o0mnacTH.
A u HEOJHOpOAHbIe cMecH. Pasnuuare ¢usndyeckue u | 000pyIOBaHUEM 3HaueHue XHUMUU B
MPaKTUYECKON XUMHUYECKHE SBIICHUSI. [TpakTrueckast KU3HU peruoHxa,
JESITEIbHOCTH CnenoBatb aJIropuT™Mam UCITIONBb30BaHus | pabora Ne2. | pemienun
YelioBeKa SKCIIEPUMEHTANIbHBIX ~METONOB — Habmoaenus u | HaGmiomeHuwe 3a | 9KOJOTHYECKUX
skcniepuMenTa. Habmogath u onmuchBaTh OOBEKTH IPU | TOpsiieil  cBedoil | mpobiem.
MIPOBEICHUH JIEMOHCTpAIMii 1 jJabopaTopHbIX ombITOB | [IpakTrueckas XuMU4YeCcKue
M0 U3YYCHUIO (PU3MUECKUX CBOMCTB BEIIECTB, CIOCOOOB | pabota Ne 3 | aJeMeHTHl,
paszeneHus cMeceil BelecTB. AHanM3  TMO4YBBI | OTKPBITHE KOTOPBIX
[IpoBOIUTH XUMUYECKUI IKCIIEPUMEHT TpU pa3zaeieHur | (aHajmor paboThl | CBSI3aHO ¢ YpalloM
cMeceld (Ha TpUMEpEe OYUCTKH TOBAapeHHOW conu) B | OuucTtka
xoJie mpakTuyeckoil pabotsl Ne 2. CriezjoBaTh MpaBuiiaM | MOBapeHHON
MOJIb30BAaHUS XUMHUYECKOW TOCYI0N M J1TaDOpaTOPHBIM | COJIH)
o0opyJIOBaHUEM, a TaKKe IMpaBUIaM OOpalleHus ¢
XUMHYECKHMHU BEIIECTBAMU
B COOTBETCTBUM C WHCTPYKIMEN IpU BBIIOJHEHUU
nmpakThudeckou padotsr Ne 1.
BoicTpanBath pa3sBEpPHYTbIE NUCHBMEHHBIE M YCTHBIE
OTBETHI C OMOpod Ha uHMOpMaIUI0O U3 ydyeOHUKA H
CIPAaBOYHBIX MAaTEpHUaJIOB, TIPAMOTHO HCIIOJIB30BATh
M3yYCHHBIN NOHATUWHBIA anmapaT Kypca XuMHUHI
1.2 | BemectBa wu | 15/19 OnpenensaTb NpU3HAKUM XMMHUYECKUX peakiuil, ycinosus | KoHTponbHas IIpumeper  peaxknuit

XHUMHUYCCKUC

ux nporekaHusi. OOBSICHITh CYHNIHOCTh (PU3NYECKUX U

pabora Ne 1

HCIIOJIB3YCMBIX Ha




peaxkuuu XUMHYECKHX SBJIEHUH C TOYKHM 3peHuss aroMHo- | «HauanbHble MIPOU3BOJICTBE
MOJIEKYJISIPHOTO YUEHUS. KnaccudunupoBars | moHsATHA U | peruoHa.
XUMHYECKHE peakiuu (1m0 4YHMCIy U COCTaBy | 3aKOHBI XUMHUK»
pearupyomux 1 00pa3yoIxcs BeIIeCTB).
CocraBnare  (GopMynbl  OWHAPHBIX  BEMIECTB IO
BAJIEHTHOCTH ¥ ONPEAEIATh BAJICHTHOCTD 1O (popMynam
BemecTB. PaccraBmsaTe ko3 PUITMEHTH B ypaBHEHHSX
XUMHUYECKHX peakuuid. HalOmromaTe ©  ONHCHIBATH
O0OBEKThl  MpPU  TPOBENEHUU  JEMOHCTpauuil
71a00paTOPHBIX OIBITOB.
[IpoBoauTh BBIYHMCIEHUS O (QopMyiIaM XHUMHUYECKUX
COCIMHEHUHN U YPAaBHEHUSIM XUMUYECKUX PEaKLUH.
[IpyuMeHsTh ecTeCTBEHHO- Hay4yHble METOJbI MO3HAHUS
(B ToM umcne HaOMIOJACHWE, MOJCIHPOBAHUE,
9KCIIEPUMEHT U OCHOBHBIE OMNEpPALMU MBICIUTEILHON
NesITeIbHOCTH (CpaBHEHHE, KITACCU(PUKALIHS )
BricTpauBath pa3BEpHYThIE NHCbMEHHBIE U YCTHBIE
OTBETHl C OMOpPOM Ha HH(OpPMAIUIO U3 yueOHHMKA U
CIPaBOYHBIX MAaTEpUajOB, TPAMOTHO HCIIOJIb30BATh
V3Y4YEHHBIN MOHATUMHBIN alapaT Kypca XUMHUH.
Pasznea 2. BaxkHeiilme npeacTaBuTe/ i HEOPraHu4eCKUX BeleCTB
2.1 | Bo3myx. 6/14 Hcnonp30BaTh XUMAYECKYIO CUMBOJIUKY JUIS IIpaxkTrueckas Mertamnonepepabdar
Kucnopon. cocTaByieHHUs (OPMYJ BEIIECTB, MOJICKYJISIPHBIX paborta Ne4. | piBaronue nexa
[Tonatue 06 YPaBHEHUN XUMUYECKUX PEAKLUN C y4aCTUEM [Tonyuenue, peruoHa, OAO
OKCHJIaX KHCIIOpoJia. XapaKTepU30BaTh (OMUCHIBATH) COCTAB cobupanue u | «Meuen» (xoBKa,
BO3/yXa, pU3NYECKUE U XUMUYECKHE CBOWCTBA pacro3HaBaHUE IpoKaTKa
KHCJIOpPO/1a, CIIOCOOBI €T0 MOJIy4eHUs, IPUMEHEHNE 1 KHCII0poJia METAaJJIOB);
3HauEHUE B IPUPOJIE U KU3HU YelloBeka. CpaBHUBATh [IpakTnyeckas @pakMOHUPOBaHHUE
peaKkuuy TOPeHUsI U MEJIEHHOTO OKHCIIECHUS. pabora Ne5. | Bo3gyxa,  oumcTKa
OOBACHATH CYLTHOCTH SKOJIOTHUYECKHUX MPOOIIEM, [Tonyuenue, IUTHEBOM BOABI B
CBSI3aHHBIX C 3arpsi3HEHUEM BO3JyXa. coOupanue u | ropoje.
CrnenoBatp mpaBuiaM 0e301acHON pabOTHI B pacno3HaBaHuE [IpeBpaienus
1a00paTopuy MPH UCIIOJI30BAHUN XMMHUYECKOHN MOCYIbl | BOAOpOJa BEIIECTB,




1 000pyI0BaHUs, a TAK)KE MTpaBUiiaM oOpaIeHus ¢
TOPIOYMMH BelecTBaMu. [TaHupOoBaTh U OCYIIECTBIATh
Ha MPaKTHKE XUMUYECKHE SKCIIEPUMEHTHI, IPOBOJIUTH
HAOIIO/IEHUS, IeJIaTh BBIBOJIBI 110 Pe3yIbTaTaM
JKCIIEPUMEHTA MIPH NMPOBEICHUH J1a0OPATOPHBIX OIBITOB
U TIPAKTHYECKOM paboTHI.

BbluncnsaTe KONWYECTBO BEIIECTBA,
bopmymnam.

YyacTBOBaTh B COBMECTHOM pabOTE B IPYIIIIE.
BricTpanBath pa3BEpPHYThIE TUCHMEHHBIE U YCTHBIE
OTBETHI C OMOpod Ha uWHMOpMaIUI0O U3 ydyeOHUKA H
CIPAaBOYHBIX MAaTE€pHajOB, TI'PAMOTHO HCIIOJIb30BaTh
M3yYCHHBIN MOHATUWHBIA anmapaT Kypca XuMHUH

00BEM Traza 110

MIPOUCXOJISIIINE B

npupojie u B
pe3yabTare

X031 CTBEHHOM

TSI TCIIbHOCTH
YyeIoBeKa.
JloObIBacMEBIe
HEMETaJlIbI Ha
HOxHOM Vpane:
rpa¢ur, a3or,
KHCIIOPOJI, BOJIOPOI,
aprox -
(Kucmopomnsrii  1iex
OAO «Meueny,
«Kucnopoansrit

3aBo», 1O11-2).

2.2

Bonopon.
ITonsTue

KHCI0TaX
COJIIX

n

8/6

PackpbIBaTh CMBICII M3y4aeMBbIX HMOHATUI M MPUMEHATH
9TH TIOHATHUS TPH ONUCAHWU CBOWCTB BEIIECTB M MX
MIPEBPAIICHUM. XapakTepu3oBaTh (omHCHIBATD)
¢u3uueckue M XMMHYECKHE CBOHCTBA BOJAOPOJA,
CHOCOOBI €ro MoJIy4eHus!, IPUMEHEHHE.

Cobupats npubop A TOTYyYEHHUS BOIOPO/IA.
Hcnonb3oBath XUMHUYECKYIO CHUMBOJIMKY s
cocTaBiieHUs  (OpMyNI  BEIIECTB,  MOJICKYJISAPHBIX
YpaBHEHUN XUMHUYECKUX PEAKIMH C y4acTHEM BOJOPOJA.
BoluncnaTe MONIIpHYIO Maccy BELIECTB; KOJIMYECTBO
BEILIECTBA, 00BEM ra3a, Maccy BEIIECTBa;

[IpoBOAUTH pacy€ThI 10 YPABHEHUAM XUMUYECKUX
peakiuii: KonuyecTBa, 00bEMa, Macchl BELECTBA 10
U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce pearecHTOB WIn
IPOAYKTOB PEAKIIMH.

CrnenoBatp nmpaBuiaM 0e301acHON pabOTHI B
71a00paTOpHUU IPU MCMOJIb30BAHUHM XUMHUYECKOH MOCYbI
¥ 000pY/IOBaHMsI, @ TAKXKE MPaBUJIaM 0OpaIleHus ¢

[IpakTnueckas
pabora Ne6.
[IpuroroBneHue
pacTBOpOB
BEIIECTB C UX
3aJJaHHOU
MacCOBOH J0JIeH

[IpuMeHeHnrne KuciaoT
B ObITy,  Mephl
PEIOCTOPOKHOCTH.
Conu B npupoze u B
OBITY, 170'¢
UCIIOJIb30BaHUE.




TOPIOYMMHU BEIIECTBAMU B OBITY.

HHaHI/IpOBaTI: u OCYIICCTBJIATDH Ha IMMPAKTUKEC
XUMHYECKHE SKCIEPUMEHTHI, MPOBOIUTH HAOIIOIEHUS,
ACIaTb  BBIBOJABI 110 PpC3yJibTaTaM 3SKCIICPHUMCHTA.
YyacTBOBaTh B COBMECTHOM paboTe B IpyIIIe

23

Boga.
PacTtBopbI.
ITonsTue
OCHOBaHHUIX

00

5/12

PackpbIBaTh CMBICT U3Y4aeMbIX MOHATUN U MPUMEHSTH
9TH TOHSTHUS TPU OMHCAHUM CBOWCTB BELIECTB U HX
IIPEBPALLICHUMN.

Xapaktepru3oBaTh GU3MIECCKUE U XUMHYECKUE CBOMCTBA
BOJIBI, €€ POJIh KaK PACTBOPHUTENSI B IPUPOTHBIX
nporueccax. CocTaBIATh ypaBHEHUS XUMHUECKHUX
PEaKLHi C y4aCTUEM BOJIBI.

OOBSACHATH CYIIHOCTD SKOJIOTHUECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHHEM MPUPOIHBIX BOJI, CIIOCOOBI
OUYHCTKHU BOJBI OT IPUMECEH, MEPHI 110 OXPaHE BOJ OT
3arps3HEHUsI.

[T1anupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHNUS, 1EIaTh
BBIBO/IBI 10 pe3yJIbTaTaM dSKCIIEPUMEHTA MIPU MIPOBEICHUU
71a00paTOPHBIX OIMBITOB M MPAKTUYECKON PaOOTHI.
CrnemoBaTh mpaBuiamM 06€30MacHOM pabOTHI B
71a0opaToOpUu PHU UCTIOJIB30BAaHIUH XUMUYECKON TTOCYIbI
1 000pyI0BaHUS.

[IpoBOANTH BBIYUCIEHUS C TPUMEHEHUEM TIOHSATHUS
«MaccoBasi J0J1s1 BEIIeCTBA B PACTBOPEY.

BricTpanBath pa3BEpPHYThIE NUCHMEHHBIE U YCTHBIE
OTBETHI C OMOpod Ha uHMOpMaIUI0O U3 y4yeOHWUKA H
CIPAaBOYHBIX  MAaTEpPHAOB, TPAMOTHO XUMHUYECKHE
CBOMicTBa BOABI, €€ poJIb KaK pacTBOPUTENS B
npupoAHbiX — mporeccax.  CocTaBnsiTh  ypaBHEHUS
XUMHUYECKHUX PEAKIINH ¢ yYaCTHEM BO/IBI.

OOBACHATH  CYHIHOCTh  DKOJIOTHUECKHX  MpoOIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM MPHUPOAHBIX BOJ, CIIOCOOBI
OYHMCTKH BOJIBI OT NpHMECEi, Mephl IO OXpaHe BOJ OT

KonTtponbsHas
pabora Ne2 mo
TeMe
«Baxnenmme
MpEACTaBUTENN
HEOPTraHUYECKHUX
BEIICCTB.
KomnaecTBeHHBIE
OTHOIIICHUS B
XHMUH

[Ipuponusie
UCTOYHUKU
UTHEBOU BOJBI B
YensOuHckoi
obnactu. OCHOBHBIE
TpyMIIbI
3arpsAA3HUTENIECH
MIPUPOAHON BOBI.
IIpumeHeHue
OCHOBaHUN B OBITY
(ramenass WM3BECTh);

MepbI
IIPEIOCTOPOKHOCTH.
Bonnuble  pecypchl

IOxHoro VYpana, ux
COCTOSIHUE U OXPaHa.




3arpsi3HEHUsI.

[InanupoBaTh ¥ OCYILUECTBJISATH  HA  IIPAKTHKE
XUMHUYECKHE SKCIEPUMEHTHI, MPOBOIUTH HAOIIOIEHUS,
JleJIaTh BBIBOABI IIO0 pe3yJIbTaTaM DKCIIEPUMEHTA IIPU
IIPOBEJICHUH JIa0OPAaTOPHBIX OIBITOB M MPAKTUYECKOU
paboThI.

CrnenmoBaTh  mpaBwiaM  Oe3omacHOW  paboOTel B
7a0opaTopUu MPU UCIOIB30BAHUN XUMUYECKOM MOCYbI
1 000pyIOBaHUA.

HpOBO,Z[I/ITB BBIUUCIICHUA C TIPUMCHCHUCM TIOHATUSA
«MaccoBasi 10151 BeIIeCTBa B PACTBOPEY.

BeicTpauBarh pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIC
OTBETHI C OMOpod Ha uHMOpMaIUI0O U3 ydyeOHUKA H
CIIpaBOYHBLIX MAaTCprUajOB, TI'PaMOTHO HCIOJb30BATH
M3yYCHHBIN NOHATUWHBINA anmnapaT Kypca XuMHUHN

2.4

OCHOBHBIE
KJ1aCcChI
HEOPTaHWYECKH
X

COCIMHECHHUH

11/14

KrnaccudunupoBars n3yyaeMble BEIIECTBA [0 COCTABY H
cBorictBaM. CocTaBisaTh (HOPMYJbI OKCHIOB, KHCIIOT,
OCHOBAaHMH, COJIE U HA3BIBATh UX IO MEXIYHAPOIHOU
HOMEHKJaType. [IporHo3upoBaTh CBOICTBA BEUIECTB Ha
OCHOBE OOIMUX XWMHYECKHMX CBOWCTB HW3YYCHHBIX
KJIACCOB/TPYIIM BEIIECTB, K KOTOPBIM OHU OTHOCSITCSL.
CocTaBiATh MOJIEKYIISIPHBIE YPABHEHUS PEaKLIUif,
WUTIOCTPUPYIOIINX XMMUYECKHE CBOMCTBA U CLIOCOOBI
MOJTyYEHUS BEIIECTB U3YyUYSHHBIX KIIACCOB/TPYIII, 8 TAKKE
MOATBEPKJAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXY
HUMU. [Ipor3BOIUTE BBIYUCIIEHUS 110 YPABHEHUSIM
XUMUYECKHUX peakuui. [ImaHupoBaTh M OCyILIECTBIIATH Ha
MPaKTUKE XUMHYECKUE IKCIIEPUMEHTHI, IPOBOAUTD
HaOJI0/IeHus, 1eJIaTh BHIBOJBI 110 Pe3yJIbTaTaM
OKCIIEPUMEHTA TIPH MIPOBEICHUU JIA0OPATOPHBIX OIBITOB
U TIPAKTUYECKUX PaboT.

CrnenoBatb mpaBuiaM 0e3011acHON pabOTHI B
1abopaTopuu MpH UCIIOJIb30BAHUN XUMHUECKOH MOCY/IbI
U 000pY/IOBaHMSL.

IIpakTrueckas
pabora Ne 7.
CaoiicTBa
OCHOBHBIX
KJIACCOB
HEOPraHUYECKUX
BELIECTB
[IpakTnueckas
pabora Ne 8.
Pewenne
AKCIIEPUMEHTAIIbH
BIX  3aJa4 10
pacro3HaBaHUIO
BEIIECTB
KonTponbHas
pabora Ne3 mo
teMe «OCHOBHBIE
KJIACChI
HEOPraHUYECKHUX

[IpuMeHeHne KucioT

B ObITy, MepHI
PEIOCTOPOKHOCTH.
[Ipumenenue

OCHOBaHHUU B OBITY,
Mepbl
PEIOCTOPOKHOCTH.
Conu B mpupozie U B
ObITY, ux
UCTIONIb30BAHUE
Oxcunpl B OBITY.




BeicTpanBaTh pa3BEpHYTBIE NHCBMEHHBIE M YCTHBIC
OTBETHl C OMOpPOM Ha HH(OpPMALMIO U3 yuyeOHHMKA U
CIPAaBOYHBIX MAaTEPHAJIOB, TIPAaMOTHO HCIIOJIB30BATh
V3Y4YEHHBIN NOHATUMHBIN almapaT Kypca XUMUHU

COCTUHEHUI

Paznean 3. Ilepuoanueckmii 3axkon u Ilepuoauyeckass cucremMa xumuuyeckux 3jieMeHToB JI. . MenneneeBa. CTpoeHHe aTOMOB.
XuMnueckas cBsi3b. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT

3.1 | Ilepuonuueckwmii | 7/14 PackpbIBaTh CMBICI IEPHUOIMYECKOTO 3aKOHA. IlenTpsl  aTOMHOM
3aKOH U OnuceiBath crpoeHue Tabmuibel «llepuogmdeckas MPOMBIIUIEHHOCTH
[Tepuonuueckas cucteMa xumudeckux sjaeMmeHToB .M. MenneneeBay. oOJacti - T.
cucrema MogenupoBaTh CTPOEHHE aTOMa, SHEPreTHUUYECKHUX CHEeXUHCK u
XUMHYECKUX YpPOBHEH MW TIOAYPOBHEH TMpPU TOMOIIM PHUCYHKOB, O3epck.
371eMeHTOB /JI. JIEKTPOHHBIX KOH(UTyparuii u JIEKTPOHHO- 1O «Masix», aBapus
N. Menneneena. rpadudeckux ¢dopmyn. [loscHATh PU3NUECKUI CMBICT 1957 r. mocnencTBus
Crpoenue MOPSIIKOBOTO HOMEpa, HOMEPOB IEpUOAA U TPYIIIbI - BVYPC.
aToma 3JIEMEHTA. Bnusnue

XapakTepu3oBaTh XUMHUUECKUE 3JIEMEHTHI NIEPBBIX TPEX TEOPETUUECKUX
MEePUOJOB, KalWi, KaJIbIMd U HMX COCIUHEHUSA MO YYEHUWH B Pa3BUTHHU
nonoxenuto B Ilepmommueckoir  cucreme .U Hay4YHO-
Meunneneesa. TEXHUYECKOTO
OOBsICHATh 00IIME 3aKOHOMEPHOCTH B H3MCHCHHH nporpecca.
CBOMCTB XMMHUYECKUX 3JIEMEHTOB (M3MEHEHHE PaJInyCOB

aTOMOB, 3JIEKTPOOTPUIIATEIIbHOCTH, BAJICHTHOCTH) U UX

COEIMHEHUHN B Ipe/esiax MaJlblX MNEPUOJOB M TIJIaBHBIX

MOATPYIII C YYETOM CTPOEHHS UX aTOMOB; ¥Y4acTBOBAaTh

B COBMECTHOM paboTe B mape WjM rpyIie.

BricTpauBath pa3BEPHYThIE NHCHMEHHBIE W YCTHBIC

OTBETHI C OMOpod Ha uWHMOpMAIUI0O U3 y4yeOHUKA H

JPYTUX UCTOYHUKOB, B TOM unciie MHTepHera

3.2 | Xumuueckas 8/12 PackpbiBath cMbICH u3ydaeMmbix NoHATHH. Onpenenste | KoHTponbHas OKucnuTenbHbIE U
CBS3b. BUJI XUMUYECKOM CBSA3U B COCITMHEHUHU. pabota Ned 1O | BOCCTaHOBUTEIIBHBIE
OxuciuTensHo MopenupoBaTe CTpOEHHME MOJIEKYJI MpPHU IOMOIIM | TeMaM IIPOLIECCHI B
- PUCYHKOB, MOJECIIEH, JJIEKTPOHHBIX M CTIPYKTYpHBIX | «[lepmomuueckuit | mpupoze
BOCCTAHOBUTEN dopmyn. Vcnonb3oBaTh XMMHYECKYI0 CHUMBOJIMKY JJI | 3aKOH u | (moylyueHue >Hepruu




BHBIC pCaKIN1

cocTaBieHUs (OPMYJT BEIIECTB, AJICKTPOHHOTO OanaHca
peakuii. OnpenensTb CTENEHb OKHUCIEHUS aTOMOB
XUMHYECKHX DJIEMEHTOB 1O (OPMYJIaM U COCTaBIISATH

dbopMynbl  OMHAPHBIX  COCNWHEHWUH IO  CTEIECHH
OKHCIICHHS aTOMOB XUMHAYECKHX AJIEMEHTOB.
OnpenensTh OKHUCJIUTENh u BOCCTaHOBUTETb.
Paccrapmsare  kodddHUIMEHTHI B cXeMax MPOCTHIX

OKHCIUTCIIBbHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ METOAOM
3JIEKTPOHHOTO OajaHca.

HaOmromate  XuMHYecKUe ONBITBI MO  IUIAHY,
AQHAJIU3UPOBATH U JIEJIATh BHIBOJIBI.
HUcnonw3oBate MKT  1misg  co3maHust  MoJeliei,

MIOJITOTOBKH MIPE3CHTAIIHIA, JIOKJIAI0B IO TEME.
BeicTpauBarh pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIC
OTBETHI C OMOpod Ha uWHMOpMAIUI0O U3 ydyeOHUKA H
APYrux UCTOYHUKOB, B TOM YHUCJIC I/IHTepHeTa

[lepuoauueckas
cucTeMa
XHUMHYECKHX
anemeHToB J[.U.
Menneneena Hu
CTPOCHHUE aTOMay
u «CTtpoeHnue
BCIICCTBA.
OKuCINTEIIHHO-
BOCCTaHOBUTEIIHH
bIC PEAKITHI

OpraHu3MaMH
JIUCCUMUIIALIUS
ACCUMMUJIATINSA ).

u

PesepBHOE Bpems 3
OO6mee ymcno 4vacoB | 68/
110 IPOTrpaMme 102
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Pa3nen 1. BemecTBO M XuMu4ecKne peakiun

1.1

[ToBTOpEeHne wu
yriayoneHue
3HaHUI
OCHOBHBIX
pa3zenoB Kypca
8 KIacca

5

XapakTepru3oBaTh XMMHUYECKHE 3JIEMEHTHI MEPBBIX TPEX
NEpPUOJIOB, KalWs U KajblMig MO HUX IOJIOKECHUIO B
Ilepuonuueckoit  cucreme J[. WM. MeHnneneesa.
KnaccupunupoBate ©  Ha3plBaTh  HEOPraHHYECKUE
BEIL[ECTBA U3yYEHHBIX KJIACCOB.

OnuceiBaTh 00mIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JInYHBIX KJIaCCOB, MOATBEPKIATh CBOMICTBA
npuMepaMu MOJICKYJISIPHBIX YPAaBHEHUH XUMHUYECKUX
peaxuuii.

Onpenensatb  BUA ~ XUMHUYECKOU
KPUCTAJUIMYECKOM PEMIETKH BEIIECTBA.
[Iporno3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT
UX CTPOCHHUSI.

BricTpauBath pa3BEpHyThlE NUCHMEHHBIE M YCTHBIC
OTBETHI C OMOpON Ha HWHPOPMAIMIO W3 Y4YeOHHKA |
CIIPaBOYHBIX MaTepUaNIOB, TPAMOTHO MCIOJIb30BaTh
M3yYCHHBIN NOHATUUHBINA anmapaT Kypca XuMHHN

CBA3HU u THUIT

ITonesurie
HUCKOIIaeMBIE
o0OJracTu.

1.2

OCHOBHEBIE
3aKOHOMEPHOCT
N XUMHNUYCCKUX
peakuuii

PackpeiBaTh CMBICT M3y4aeMbIX MOHATHM U IPUMEHSATH
9TH TOHSATHSA TIPU ONHMCAHWU CBOMCTB BEUIECTB M MX
[IPEBPALLICHUMN. Knaccugummponartsb XUMUYECKHE
peakuuMy 1O pa3jiuYHbIM MpHU3HAKaM. YCTaHaBJIMBATh
3aBUCUMOCTh  CKOPOCTHM XUMHUYECKOM peakuuu OT
pa3IUYHBIX (PaKTOPOB.

HpOI‘HOBI/IpOBaTB BO3MOXHOCTU MMPOTCKAHUSA XUMHUYCCKUX
MPEBPAIICHUI B Pa3JIMYHbIX YyCIOBHAX. OnpeaensaTh

[IpeBpaiienus
BEIIECTB,
MPOUCXOISIINE
npuponae u
pe3yabTare
X031 CTBEHHOM
JIeITSIIbHOCTH
JeoBeKa.




OKHCJIMTENb U BoccTaHoBUTENb B OBP.

CocTaBiATh IMEKTPOHHBIN OaJaHC PeaKLnu.
[Ipon3BOAUTE BEIYMCIICHHS IO XUMUUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHON pabOTEe B Mape WU TPYyIIIIE.
BeicTpanBaTh pa3BEPHYTHIE IHCHbMEHHBIE W YCTHBIE
OTBETHl C OMOpoil Ha wuH(pOpMAIMIO W3 ydeOHUKA H
CIIPaBOYHBIX MaTEpPHAIOB, TIPaMOTHO MCIOJb30BaTh
W3Y4YEHHBIN NOHATUMHBIN almapaT Kypca XUMUH

1.3

DIIEKTPOJIUTHYE
cKas

U CCOLTALMS.
XuMuyeckue
peakuuu B
pacTBopax

PackpeIBaTh CMBICT M3y4aeMBbIX MOHATHM, a TAK)KE CMBICIT
TEOPHH DIIEKTPOIUTHYECKON aucconnanui. OOBACHATH
IPUYUHBL  DJIEKTPONPOBOAHOCTH  BOAHBIX  PacTBOPOB
BEILIECTB, Pa3INyaTh CIa0ble U CUIIbHBIC AIEKTPOIHTHI.
CocTaBnATh ypaBHEHUs AUCCOLMUALMM KHUCIIOT, LIEI0YEH
U COJIEH, IIOJHBIE U COKpPAILEHHBIC MOHHBIC YpPAaBHECHUS
XMMHUYECKHX PEaKLUii HOHHOrO 0OMEeHa, KpaTKue HOHHbIE
YPaBHEHHUS MIPOCTHIX PEAKIUI TUAPOIIN3a COJIEH.
XapakTepu3oBaTh 00IHME XUMUIECKHIE CBOWCTBA BEIICCTB

Ppa3InYHBIX KJIaCCOB Ha OCHOBE TEOpuun
JNEKTPOJIUTUYECKON  JMCCOLMANUHU;  MOATBEPXKAATh
CBOMCTBA IPUMEPAMHM  MOJEKYJSIPHBIX W  HOHHBIX
ypaBHEHUU XUMHYECKHUX peaKIuid. Pemars

HKCIIEpUMEHTAIIbHbIC 33]]auH 110 TEME.
[lnanupoBate u OCYLIECTBIISATh HA IpPAaKTHKE
XUMHUYECKHE D3KCIIEPUMEHTHI, MPOBOIUTH HaOIIOIEHUS,
JiefaTh BBIBOJBI IO pE3yjibTaTaM 3KCIEPUMEHTa IpH
NPOBEIEHUHN Ja0OpAaTOPHBIX ONBITOB W TPAKTHUYECKUX
pabor.

CnenoBarp  mpaBwiaMm  Oe3omacHoil  paOoTel B
71a00paTOpUX NPU HUCIOIB30BAaHMU XUMHUYECKOH MOCYIbI
U 000py/IOBaHMS.

[TpoBOAUTH BBIUUCIIEHUS 110 XUMHUUECKUM YPaBHEHUSM.
Y4acTBOBaTh B COBMECTHON pabOTE B Mape WU TPYyIIIIE.
BeicTpanBate pa3BEpHYTblE IUCBMEHHBIE U YCTHBIE
OTBETHl C OMOpoil Ha HHpOPMAIMIO W3 Yy4eOHUKA H

[IpakTnueckas
pabora Ne 1.
Pewenne
IKCIIEPUMEHTAIbH
BIX 3aJa4 10 TeME
«OIIEKTpOINTHYE
cKast
JUCCOLIUALIUS»
KonTponbHas
pabora Ne 1 mo
TEMe
«XUMHYECKHUE
peakiuu B
pacTBopax
3JIEKTPOJIUTOB)

Peakniuun  WOHHOTO
oOMmeHa,
BCTpEYaroNIecss Ha
XUMHYECKHAX
MIPOU3BOJICTBAX.

[IpumeHeHrne KuciaoT
B ObITYy,  Mephl
PEJOCTOPOKHOCTH.
IIpumeHeHue
OCHOBaHUH B OBITY,
MeEpBI
PEIOCTOPOKHOCTH.
Oxcupl B OBITY.




OpYTUX HUCTOYHHKOB HH(OpMAIMK, B TOM 4YHCIIE
HNHutepHera

Pa3nen 2. HeMeTa/JILI M BX CO€IHUHEHUS

2.1 | Obmas 4 OOBsCHATH O00IIME 3aKOHOMEPHOCTH B u3MeHeHHH | [IpakThueckas Macmra0sl
XapaKTepPUCTUKA CBOMCTB HEMETAJUIOB M HMX COEAMHEHWUW B Tmipeaenax | pabora Ne 2. | 3arps3HEHHS
XUMHUYECKUX MaJbIX MEPUOAOB M TNaBHbIX noArpymnm llepuogunueckoit | «3yuenue aTMocdepsl
AJIEMEHTOB CUCTEMbl XUMUYECKUX 3JIEMEHTOB C YUETOM CTPOEHUS X | CBOMCTB COJISTHOW | PETHOHA,
VIIA-rpynns. aTOMOB. KHUCJIOTBD) BO3MOXKHBIE
lManorenst Xapaktepru3oBaTh (DU3NYECKHE U XUMHYECKHE CBOMCTBA MOCJIEACTBUS TUIst

MPOCTBIX BEIIECTB TaJOreHOB (HA MPUMEpPE XJopa) U PUPOIBI u
CIIOKHBIX BEIIECTB (XJIOPOBOJIOPOAA, XJIOpUIa HATpHUs), YeJioBeKa.
CrocoObl WX TIOJNIY4CHUs, NMPUMEHEHHE W 3HAYCHHUE B
IPUPOJIE U )KU3HH YEJIOBEKa. [Tpumenenue
Onpenenars XJOpUI-UOHBI B pacTBope. [lnanupoBaTts u BOZOpOJA Ha
OCYIIECTBIISATh HAa MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI, MPOMBIIIIEHHBIX
OpPOBOAWTH  HAOMIOJEHWS,  JelaTh  BBIBOABI  TIO NpEANPUITHUIX
pe3ynbTaram JKCIIEpUMEHTA npu MIPOBEICHU U obnactu. Bogopon
71a00PaTOPHBIX OMBITOB M MPAKTUIECKUX PabOT. KaK  9KOJIOTMYECKHU
CrnemoBate  mpaBmwiaM  Oe3omacHOM  paOOTBI B YUCTOE TOTUTHBO.
naboparopuu TMpHU UCHOIB30BAHUU XUMUYECKOW MOCYIbI [TpoGnembr
1 000pyI0BaHUS. BOJIOPOTHOM
BricTpauBath pa3BEpHyThle NUCHMEHHBIE M YCTHBIE SHEPTreTUKHU
OTBETHI C OMOpON Ha HWHPOPMAIMIO W3 Y4YeOHHWKA U [Ipobnema
CIIPaBOYHBIX MaTEpUAJIOB, TPaMOTHO HCIOJb30BaTh nedunura #oma B
M3yYECHHBIN MOHATUWHBIA anmapaT Kypca XuMHUHU pEeruoHe; ee
OpPUYMHBL W TyTH
pelIeHus.

2.2 | Obmas 6 OOBscHATH O0IIME 3aKOHOMEPHOCTH B u3MeHeHHH | [IpakThueckas Bnusnue
XapaKTEePUCTHUKA CBOMCTB 37eMeHTOB VIA-rpynmbl m uX coemuHeHWil ¢ | pabora Ne 3. | X03slCTBEHHOU
XUMHUYECKUX y4E€TOM CTPOCHHUS UX aTOMOB. «3yuenune JESATEIIBHOCTH
aneMeHTOB VIA- Xapaktepu3oBaTh (PU3UYECKHE U XUMHUYECKHE CBOMCTBA | CBOMCTB CEpPHOM | YeJIOBEKa Ha
rpynnsl. Cepa u IPOCTOTO  BELIECTBA ceppl W €€  COEAMHEHHUH | KUCIIOTBD» KpyroBOpOT
e€ coeIMHEeHUSI (cepoBojiOpO/ia, OKCHIOB CEpbI, CEPHOM KHUCIOTHI, KHCIIOpOoJia B




cynbdaToB), CHOCOOBI WX TONYYCHHUS, NMPUMCHECHHE U
3HAUEHUE B MPUPO/IE U KU3HU YETIOBEKA.

Onpenensath HaTU4KE CyIb(aT-HOHOB B PACTBODE.
OOBACHATH  CYIIHOCTh  DKOJOTHUYECKHX  Ipodiem,
CBSI3aHHBIX C MepepaboTKON COCTMHEHHUI CEepHI.
[MnanupoBaTh U OCYIIECTBIATh HA MPAKTHKE XUMHUECKUE
SKCIIEPUMEHTBI, MPOBOAUTH  HAOIMIOJACHUS,  JeNaTh
BBIBO/JIBI 10 PE3YJIhTaTaM YKCIIEPHUMEHTA.

CrnemoBate  mpaBwiaM  Oe3omacHOM  pabOTBI B
nabopaTropuu MpHU UCHOIB30BAHUU XUMUYECKOW MOCYIbI
u obopynoBanus. [Ipou3BOIUTH BBIYUCIEHUS TIO
XUMUYECKHM  YPaBHCHHSIM. Hcnone3oBate  mpu
BBIMIOJTHEHUH Y4eOHBIX 3aJaHMi TEKCThl Yy4eOHUKa,
CIIPABOYHBIC MATEPUAITBI

(ITeproguyeckyro cucteMy XUMU4IecKux anemerTos J[. 1.

MengeneeBa,  TaOIWIly  PAacTBOPHUMOCTH  KHCIIOT,
OCHOBAaHMH M COJIE B BOJE, BJIEKTPOXUMHYECKHU PsiI
HaIpsHKEHUN METAJIJIOB). Hcnons3oBars npu
BBITIOJIHGHUHM  YYEOHBIX 3aJaHUid W B  MpoIlecce

MCCJIEOBATENbCKON €ATEIbHOCTH HAYyYHO-IOMYJISIPHYIO
JUTEPATYypy XUMHUYECKOTO COAEP)KAHHSA, CIPABOYHBIC
MaTepuaisl, pecypcbl IHTepHETA

puUpoJie.
IIpounsBoacreo 51
pUMEHEHUE
KHCTIOpOJia B
peruone
Oo6pazoBanne SO2
npu o0xure
Cynb(hUI0B Ha
3EKTPOIUTHO-
[IUHKOBOM  3aBOJIE;
9KOJIOTHYECKHE
TIOCTICACTBHSI.
Cepnast kuciora —
POIYKIIHS
NPEaNPUATHI
peruoHa (OAO
«HenssouHCKMIA
AIIEKTPOJIUTHO-
IIMHKOBBIA  3aBOI,
3aBOJI OPICTEKIIA).
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O061mas
XapaKTePUCTHKA
XUMHYECKHUX
anemMeHToB VA-
rpynmsl. A30T,
dochop n ux
COETMHEHUS

OOBsiCHATH 00mME 3aKOHOMEPHOCTH B HW3MCHEHUU
CBOMCTB 3J€MEHTOB VA-TpyNmbl M HUX COECIUHEHUH C
YYETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh (U3NUECKHE U XUMHUYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB a30Ta M (ochopa W UX CoeAMHEHUH
(ammmaka, coneil aMMOHHSI, a30THOM KUCIOThI, HUTPATOB,
okcuma ¢dochopa (V) u  dochopHOit  KHUCTOTHI,
¢docaToB), crmocoObl HMX TMONTYy4EHHUS, MPUMEHEHHE U
3HaYeHHEe B TPUPOJIE U KU3HU ueioBeka. Ompenensitsb
MOHBI aMMOHUS U (pocaTHOHBI B pacTBOpE.

OOBSACHATH  CYHNIHOCTh  DKOJOTHYECKUX  MpoOeMm,
CBSA3aHHBIX C HAXOXJCHHUEM COEIMHEHUN as3oTra u

[IpakTnueckas
pabora Ne 4.
«[Tonyuenue
aMMHUaKa u
U3y4YeHue €ero
CBOWCTB»

[Tonyuenne azora B
KHCIIOPOJTHOM  IIeXe
OAO «Meuen»
ITonyuyenue
cynbdara aMMOHHS
Ha
KOKCOXHUMHYECKOM
npousBogactee OAO
«Meuen»
OcHOBHbIE
MECTOPOXKICHUS

dochoputos,




dbocdopa B okpyxaromiei cpee. araTUTOB
[InanupoBaTh U OCYHIECTBIIATH HA NPAKTUKE XUMHUECKHE [IpounsBoncTso U
9KCHEPUMEHTHI, NPOBOJUTH  HAOIIOAEHUs,  JenaTh IIPUMEHEHUE
BBIBO/JIBI 110 PE3yJIbTaTaM 3KCIEPUMEHTA IIPU POBENECHUN dochopHbIX
71a00PATOPHBIX OIBITOB M MPAKTUYECKON pabOTHI. ynoOpeHui Ha
CnenoBarp  mpaBwiaM  Oe3omacHoil  paboTel B VYpare.
7a00paTOpUU MPU HUCHOIB30BAaHUUM XUMHUYECKOH MOCYIbI

u obopynoBanus. IIpouM3BOAWUTH  BBIUUCIEHHUS IO

XUMHUYECKHM  YPaBHEHHSM. Hcnonp3oBate  1pH

BBIIIOJIHEHUH y4YeOHBIX 3aJaHUil TEKCTHl YydeOHHKa,

CIIPaBOYHBIEC MATEPUAIIbI

(TIepHOaMUYECKYIO0 CUCTEMY XUMHUYECKUX 3eMeHToB J[. U.

MenpeneeBa,  Tabiuily  pacTBOPUMOCTH  KHCIOT,

OCHOBAaHUN U COJEH B BOJE, DJIECKTPOXUMHYECKUU psJ

HaIPSHKEHUH METaJIOB)

2.4 | Obmas OOBscHATH O00IIME 3aKOHOMEPHOCTH B u3MeHeHHH | [IpakThueckas OcHoBHbIE BU/IBI
XapaKTepPUCTUKA CBOMCTB 3JieMeHTOB IVA-rpynmbl m X coemuHeHWi ¢ | pabora Ne 5. | TorumBa B pervoHe,
XUMHYECKHX y4€TOM CTPOEHHUS UX aTOMOB. «Ilonyuyenue ux C)KMTaHUE.
aneMeHToB [VA- XapakTtepu3oBaTh (HU3NYECKUEC MU XUMHYECKHE CBOMCTBA | YIJIEKHCIOTO raza | AHTPOIOTCHHBIC
IpYyMIIbL. IOPOCTBIX BEIIECTB YyIJlepoJa W KpPEeMHMs W MX | M u3ydeHue ero | ucrounuku CO2 B
VYraepon u COCTMHEHUHN (OKCHIIOB YIJepoja, YrOJbHOW KHCIOTHI, | CBOMCTBY» atMocdepe Ypana.
KPEMHHUM, U UX KapOOHATOB, OKCHAAa KpPEMHHMs, KPEMHHMEBOH KHUCIOThl, | KoHTposnbHas MecropoxaeHus
COCIUHECHUS CHJINKAaTOB), CHOCOOBI MX MOJY4YeHHs, NpUMEHeHHe u | pabor Ne 2 1o | M3BECTHIKA,

3HaYeHHE B MPHUPOJAE M KHU3HU yenoBeka. OOBACHATH | TeMe MpaMmopa
IPUYMHHO-CJIECTBEHHYIO CBs3b: cTpoeHue Bemectsa — | «Hemeramnsl m ux | (Koenruuckoe,
CBOMCTBA — IIPUMEHEHHE — Ha IPUMEpax COCAUHEHUN | COCIUHEHMUS» bananaunckoe).
yriepoaa u kpeMHusi. Onpenenste kKapOoHaT- U CHIIMKAT- Coenvnenns

MOHBI B pacTBOPE.

OOBSCHATH  CYHNIHOCTh  DKOJOTHYECKUX  MpoOJeMm,
CBA3aHHBIX C HaXOXIACHUCM  YIJICKHUCIIOTO Ta3a B
okpyxkarmie cpeae. IloaTBepkmatb 0COOEHHOCTH

COCTaBa OPraHMYECKUX BEIIECTB MPUMEPAMU MPOCTHIX
COeMMHCHUN (MEeTaH, 9TaH, JTWJIEH, alleTUJIEH, ATaHOII,
TJIMIEPUH, YKCyCHast KHCJIOTA), B3aUMOCBSI3b

KpEMHHUSA B IIPUPOLE
Ha [OxHoMm VYpaiue
(rpanwr, acoOecr,
BEPMUKYJIUT, TaJbK

u ap.)




HEOPraHWYECKUX COECIMHEHHUM yriaepoJa U OpraHu4eCcKux
BEIIECTB.

OnuceiBaTh posib OEIKOB, JKUPOB M YIJIEBOJOB B
(YHKIIMOHUPOBAHUM ~ JKMBBIX  OPraHU3MOB,  COCTaB
INPUPOJHBIX HCTOYHUKOB YIJIEBOAOPOAOB, HMX pOJIb B
OBITY ¥ IPOMBILIIEHHOCTH.

[IpoBOINTH BBIYMCIEHHS MO YpPAaBHEHUSM XUMHUYECKHUX

peakuui.
[InanupoBaTh U OCYLIECTBIIATH HA MPAKTUKE XMMUYECKHE
OKCIEPUMEHTHI,  MPOBOAMTH  HaONIONEHUs, JeiaTh

BBIBO/IBI T10 PE3Y/bTaTaM 3KCIIEPUMEHTA MPHU MPOBEJCHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX PadOT.
CrnemoBate  mpaBwiaM  Oe3omacHOM  pabOTBI B
1abopaTopuu MPU HUCIOIB30BAaHUM XUMHUYECKOH MOCYIBI
u obopynoBanus. Vcronb3oBaTb MpHU  BBITOJHEHUU
y4eOHbIX 3aJaHUi TEKCThl Y4eOHHMKA, CIPAaBOYHBIC
MaTepHabl

(ITeppognueckyro cucTeMy XuMHueckux snemeHToB /1. U.
MenpeneeBa,  Tabiuuily  pacTBOPUMOCTH  KHCIOT,
OCHOBAaHUN U COJEH B BOJE, DJIECKTPOXUMHYECKUU PpsJ
HaIPSHKEHUH METaJIOB)

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1

O061mmue
CBOICTBa
METAJLJIOB

4

PackpbIBaTh CMBICIT M3y4YaeMbIX TOHSATHH W TPUMEHSTH
9TU TNOHATUA IIPU ONHWCAHHUU CBOMICTB BCIICCTB MU HUX
npeBpamieHnii. OOBSACHATH O00IIHME 3aKOHOMEPHOCTH B

U3MEHEHUU CBOMCTB 3JIEMEHTOB METaLIOB U HX
COEMHEHUH ¢ y4ETOM CTPOEHHS UX aTOMOB.
XapakTepu3oBaTb ~ CTPOEHHME  METaJUIOB, o0rue

du3nyeckre 1 XMMUYECKHE CBOICTBA METAJLIOB.
XapakTepu30BaTh 00IIKE CITOCOOBI MOIyUEHHUS] METAIIJIOB.
OmnuceiBaTh COCOOBI 3aIIUTHl METAIJIOB OT KOPPO3HH.
CnenoBarp  mpaBwiaMm  Oe3omacHOil ~ paOoTbl B
7a00paTOPHUU TIPH HMCIIOIb30BAHMHM XUMHUYECKON MOCYIBI

[IpakTnueckas
pabora  Ne
«ITonyuenue

6.

JKECTKON BOJBI U

CIIOCOOBI
yCTpaHEHUS

eé

Tepmuueckas
o0OpaboTka u
3aKaJika METaJuIoB U
CILUTaBOB Ha
IPEITPUITHSIIX
peruoHa.

Pycckue y4EHBIE
(UepHos J.K,;
AHOCOB ILIL),
pabotaBiine B
o0actu




U 000pyOBaHMSL. METAJLTypPTHH.
[Ipon3BOANTE BBIUKUCIEHUS IO YPAaBHEHUAM XUMHUYECKHX Kacnunckoe nuThe,
peakuui, €CJIM OJIUH U3 PEarcHTOB COJNEPKUT IIPUMECH. 3J1aTOYCTOBCKast
VY4acTBOBaTH B COBMECTHOI paboTe B mape WM rpyIIie. rpaBropa.
Hcnonp30BaTh NpU  BBIOJTHEHUW YUEOHBIX 3a7aHUMN

TEKCTHl y4eOHUKa, CIIPAaBOYHBIC MaTEPUAITBI

(ITeproguyeckyro cucTeMy XUMUYeCKux dnemeHToB J[. 1.

MenneneeBa,  TabnuIly  pacTBOPUMOCTH  KHCIOT,

OCHOBAaHMH M COJIEM B BOJE, BJIEKTPOXUMHYECKHU PsiI

HANpsDKEHUN METAJUIOB)

3.2 | BaxHueiimme 16 OOBsicHATH 00mME 3aKOHOMEPHOCTH B U3MeHeHuW | [IpakTuueckas MecTopoxaeHust
METaJLIbI U UX CBOWCTB JJIEMEHTOB METANIOB W WX COeOUHEHHWH B | pabora Ne 7. | M3BecTHsKa,
COCUHECHUS rpynnax ¢ yd4€ToM  CTpoeHuss  HX  aromoB. | «Pemenue MpaMmopa

Xapaktepu3oBaTh (PU3NUECKHE M XUMHYECKHE CBOMCTBa | aKcrepuMeHTanbH | [IpuMeneHue
IPOCTHIX BELIECTB METAJIJIOB U UX COEAMHEHHUH (OKCHIOB, | BIX 33/a4 IO TEME | COCAUHEHUN
THJIPOKCUIOB,  coJieil), cmocoObl uX  momyudeHus, | «Mertamisy KaJbplUs, MarHus B
IIPUMEHECHHE U 3HAYEHUE B IIPUPOJE U KXU3HU 4enoBeka. | KoHTposbHas KagecTBe  (hIrOCOB,
VYcraHaBiaMBaTh NMPUYMHHO-  CJIEJACTBEHHYIO  CBs3b: | paboT Ne 3 1o | CTPOMTEIBHBIX
CTPOCHHE BEIECTBA —> CBOWCTBA —> NPUMEHEHME — Ha | TeMe «MeTaub» | MaTepHasoB
nmpuMepax u3yd4aemblXx BemiecTB. Pacmos3HaBate  C IIpumeHeHue

MOMOIIIbI0 KAa4eCTBEHHBIX pPEAKUUHA HOHBI METAJIOB:
MarHus, KaJbLHs, allOMHHHS, IuHKa, xene3a (II) u
xenesa (I11), memn (II).

Jloka3piBaTh ~ aM(OTEpHBI  XapakTep OKCHIOB U
TUAPOKCUIOB QIIOMUHUA M ULuHKa. [lmaHupoBaTe u
OCYILIECTBIIATh HA MPAKTUKE XUMHUECKHE 3KCIIEPUMEHTHI,
OpPOBOAMTH  HAOMIOJEHUS,  JelaTh  BBIBOABI IO
pe3ysbTaram JKCIIEPUMEHTA npu IIPOBEICHUU
71a00PATOPHBIX OIBITOB M MPAKTHYECKUX padoT.
CnenoBarp  mpaBwiaMm  Oe3omacHoil  paboTbl B
1abopaTopyuy MpU MCHOJIB30BAHUU XUMUYECKOW MOCYIbI
u  obopynoBanus. IIpou3BOAWUTH  BBIUMCIEHHUS IO
XUMUYECKUM YPaBHEHUSAM. YYacCTBOBAaTh B COBMECTHOU
paboTe B ape Wi rpyrmnre.

ATIOMUHHS B OBITY U
B [IPOMBILUIEHHOCTH.
bokcuroBnie
PYAHUKA B
YensOunckon
obmactu T.
HOxHOypanbck
Hcnonp3oBanue
COCIMHEHUN HATpUs
B OBITY.

ITone3nsie
HCKOIIaeMEbIC,
cozepKalue
METaJlIbI, Ha




BeicTpanBath pa3BEpHYTBIE ITMCBMEHHBIE M YCTHBIE
OTBETHl C OMOpoil Ha wuH(pOpMAIMIO U3 y4eOHUKA H
CIPAaBOYHBIX MAaTEPHAIOB, T'PAMOTHO HCIOJbB30BAThH
W3Y4YECHHBIN MOHATUMHBIN alapaT Kypca XUMUHU

TEPPUTOPUHU
peruoHa.
[IpousBoacTBO
YyryHa ¥ CTald B
YensOunckon
obmactu

4.1 XUMUS U
OKpY Karo1ast
cpena

XapakTepu3oBaTh pOJb XMMHU B Pa3IMUHBIX cdepax
NeSITeIbHOCTH  JIFOJICH,  OCHOBHBIE  BENIECTBA |
MaTcpualibl, IMPUMCHACMBIC B JKHU3HU COBPCMCHHOTO
YeI0BeKa.

OOBsICHATH  ycloBHS ~ 0€30I1aCHOTO
BEIICCTB M XUMHUYECKUX PEAKIIHiA B OBITY.
AHaIM3UPOBaTh M KPUTHYECKU OLIEHUBATh MH(OPMAIIHIO
O BIHMSHHMA TPOMBIIIICHHOCTH, CEIhCKOTO XO3SHCTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE OKPY>KAIOIIEH CPEIbI.
YMeTh OKa3blBaTh TEPBYIO IMOMOIIb TPU XUMHYECKUX
oxorax M orpasieHusAx. llpuHumare ydactue B
00CYyX/IeHUU TPOOJIEeM XHWMHUUYECKOW M DKOJIOTHYESCKOM
HAITpaBJICHHOCTH, BBICKA3bIBATH COGCTBCHHYIO IIO3UILINIO
no mnpobiemMe ¥ TpeIaraT BO3MOXKHBIE MyTH €€
pemeHus

HUCIIOJIB30BaHUA

Hrorosas
KOHTPOJIbHAS
pabota

Crioco6b1 60pbOBI €
KOpPPO3HEil; nexa
raJIbBAHUYECKUX
MOKPBITHI Ha
PEIITPHUATHSIX
ropoja.

IIumeBas
MPOMBIIIJIEHHOCTh B
peruoxe.
Kokcoxnmu-ueckoe
npousBoactso OAO
«Meuen». A3C
ropoja - UCTOUHHUKHU
3arpsi3HEHUSI.
DKOJIOTHYECKHUE
po0JIeMBI TOpoa
XuMHUYecKre
TEXHOJOTMM U HX
BIIUSTHUE Ha
OKPYKAIOIIYIO
cpeny.

Pe3epBHOE Bpemsi

OO0lIee 4YUCIIO 4acoB
110 TIpOrpamMme
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®opma npeacrasiieHus: IM(PPOBLIX BUICOMATEPHAJIOB B padoyeil mporpaMmMe Kypc XuMuM 7 KJjiace

[Tpunoxenue

Ne | Tema yuebHOrO | ABTOpCKHE Junaktuueckuii MHCTpyMeHTapuil: Buaeo, | OCHOBHOE Jnurensnoc | Kpatkoe
n/ | 3aHATHUS yOJTMYHBIC ayuo, TeKCToBasi MHGOpMaIs, TaOIHIIbI, | COACPIKAHNE Th coJiepKaHue
n | (Konum4ecTBo oOyJaromue JAarpaMMmsbl U T.[I. Marepuaia (B MUHYTax) | AEATEIbHOCTU
4acoB) MaTepHuabl/ YYaIuxcs
HWCTOYHUK, (mpakTH4ecKas
Ha3BaHUE, pabora/maboparopHa
BBIXO/THBIE s pabora/keiic u T.
TAHHBIE 1.)
XuMHUS B IIEHTPE €CTECTBO3HAHUS
(11 9)
1. | Xumus kak | [Topran  POII, | [lopran PEUI, Ypox ecrecrBo3nanue 10 | Xumus, 40 muH IIpocmotp
4acThb aBTOp AbnynaeBa | Kiacc €CTECTBEHHBIE BUJICOYPOKA,
ecrectBo3Hanu | O.A https://resh.edu.ru/subject/lesson/6369/start | HayKw, ux BBITIOJIHEHHE
s (1) /132112/ B3aUMOCBSI3b TECTOBOTO 3aJIaHUsI
dusznueckue Tena,
BEIIIECTBA, YEJIOBEK
u pupoa,
buznveckue
CBOICTBA BEILIECTB.
2. | Xumus u | Angexc Ilxona | Aunexc VYpoku ['eorpadus. Bumeoypok | [opable  moponsl, | 40 Mun [IpocmoTp
reorpadus (14) | [IpenonaBarens I'opubie IOPOABI u MUHEPAJIBl | MUHEPAJIBL, BUJEOYPOKA,
Cawmoiinona E. https://school.yandex.ru/lessons/archive#sc | ctpoerne  3emun, BBITIOJTHCHUE
hedule autocdepa, SAAPO, TECTOBOTO 3aJaHMs,
MaHTHS, paborta c
XUMHUYECKUH reorpaduueckoit
COCTaB 3€MHOH KapToil
KOPBI
3. | Xumus u | Aunpexc lkona Sunexc ypokn Xumus CTpoeHHe TBEpAbIX | ArperatHoe 40 muH [IpocmoTp
¢uzuka (1) IIpenonaBarens Te COCTOSIHUE BHUJICOYPOKA,
JlaBpoBa M. https://school.yandex.ru/lessons/archive?cl | BemecTsa, BBIIIOJTHEHNE




ass=8#schedule KPUCTAJUTHYECKUE 71a00paTOPHOTO
pEIIeTKH, TBEpAbIE OTIbITa 1o
Tena, amop(dHbIe muddy3umn,
Tena, aTOMbl MOHBI, MOJICTTUPOBAHUE
nuddy3us KPUCTAJUTHYECKOM
peneTku
Pacckaspl mo xumun (349)
Pacckaszer 00 | [TopTan XKuzup u  pestenvHOCTh JlomoHOcoBa. | XKusub u  cdepsl | 40 Mun IIpocmotp
YYCHBIX Jomarrasist YueOHbIi GUIBEM | IeATETLHOCTH BHICO(UITEMA,
JlomoHoOCOB IIKOJIa https://www.youtube.com/watch?v=wl10g | M.B. JlomonocoBa. COCTaBIICHHUE
(19) JGTQk8&feature=emb_logo Hayunsie WHTEJUICKT- KapThI
Hudposoii apxuB Xumus 7 Kiacce JOCTYIKEHUSA u
OTKPBITHUS
Pacckaszer 00 | [TopTan Hyx | Kuzep 1n Hay4yHas jeaTenbHOCTh | KusHb u  chepsl | 40 Mun IIpocmotp
YYCHBIX BpEMEHU MenneneeBa. YueOHbIN HUITEM nesitensHocTH JI. 1. BHICO(UITEMA,
Meneneen https://www.youtube.com/watch?v=1J4Ly | MenneneeBa. COCTaBJICHHE
(19) esi8Fk&feature=emb_logo Hayunsie HWHTEJUICKT- KapThI
TOCTHKEHUS "
OTKPBITHUS
Pacckazet 00 | [Topran Cepuss  BUICOPOJIIMKOB  «XUMHUYECKHE | XUMHUYECKUE 40 mua [IpocmoTtp
JeMeHTax U | AKajeMus 3JIEMEHTBI» 3JIEMEHTHI, ux BUJICOPOJIUKA,
BeIIeCTBaX 3aHUMaTenbHBIX | https://www.youtube.com/user/AcademiaN | ocoGeHHOCTH, naboparopHast
(19) HayK auk?sub_confirmation=1 CBOMCTBA, MCTOPUU paborta
OTKPBITHUS

[Tpunoxenue




®opma nipeacTraBjieHusi HUPPOBbIX BUIEOMATEPHUATOB B padoueil mporpaMme Kypc Xumuu 8 kiacce

No | Tema yue6HOTO | ABTOpPCKHE JnnakTuueckuid MHCTpyMEHTapuil: Buaeo, | OCHOBHOE JmurensHoc | KpaTtkoe
n/ | 3aHATHS nyOJINYHbIE ayJuo, TeKCToBasi MH(OpMaIus, TabJIUIbL, | COAEpIKaHUEe Tb coJepKaHue
n | (Komu4ecTBoO obOyyJaromue JUarpaMMbl U T.JI. MaTtepuana (B MUHYTax) | IEATEILHOCTH
9acoB) MaTepuabl/ ydammxcs
UCTOYHUK, (mpakTUyeckas
Ha3BaHHE, pabora/mabopaTopHa
BBIXOJIHBIE s paboTa/keiic u T.
JTAHHBIE 1)
Breaenue (64)
1. | Ilpeamer [lopran  POII, | Ilopran PEI, Vpok ecrectBozHanue 10 | Xumus, 40 muH IIpocmotp
xumun (14) aBTOp AOmynaeBa | Kiacc €CTECTBCHHBIC BHJICOYPOKA,
0.A https://resh.edu.ru/subject/lesson/6369/start | Hayku, ux BBITIOJTHEHUE
/132112/ B3aNMOCBS3b TECTOBOI'O 3aaHUs
dusznueckue Tena,
BEIIIECTBA, YEJIOBEK
u pupoja,
buznveckue
CBOICTBA BEILIECTB.
2. | Kparkwuit ouepk | SAunexc Ddup Kanan «Xumnueckas PeanbHOCTBY Xumus  apeBHero | 40 MuH [IpocmoTp
pa3BUTHUS Kanan https://www.youtube.com/watch?v=ctE2N | mupa, ATXUMUS, BUJIEOYPOKA,
XUMHH Xumuyeckas 1G8mzA TPYAbI M.B BBITTOJTHEHHE
peanbHOCTh JlomoHOCOBa u TECTOBOTO 3a/IaHUA,
... MenneneeBa paborta C
reorpaduueckon
KapToil
ITpocteie BemecTBa (74)
3. | Ilpocteie SKnacc Ypok 12 «Metambl» | Metamnyeckas 40 muH [IpocmoTp
BEILIECTBA - https://www.yaklass.ru/materiali?mode=Is | kpucrammueckas Marepuaia ypoka
MeTaJLTbl ntheme&themeid=148 perieTka, BBITIOJTHCHUE
CBOOOTHBIC J1a00paTOPHOTO
JJIEKTPOHBIL, OTbITa 1o




®opma nipeacraBjieHusi HUPPOBbIX BUIEOMATEPHUATIOB B padoueil mporpaMmMe Kypc XumMum 9 kiacce

KOBKOCTb, MOJIETTUPOBAaHUE
TUTACTUYHOCTD, METAJTUIECKOUKPUC
3JIEKTTPO- TAJITAYECKOM
TEMIUIOMPOBOAHOC peneTku
Thb

PactBopenue. PactBopsr (164)
4. | PactBopenme. | Poccuiickas POIII, ypok PacTtBopenue PactBOpuMOCTS, 40 muH Nzyuenue
PacTtBopuMOCT | 3NeKTpOHHAs https://resh.edu.ru/subject/lesson/1518/start | pacTBOpBHI, MaTepuaiga ypoka Ha
b BEHIECTB B | IIKOJIA / HACHIIIIEHEIE, nopTraie POII,
BOJIC Boponuna Omnbra MIEPECHINICHBIE, BBHITIOJTHEHUE
['enHagpeBHA HEHACBHIIICHbIE TPEHUPOBOYHBIX
pacTBOpPHI 3aaHui

5. | Dnekrponutny | Poccuiickas POIII, ypok o0000meHne 1O TeMe | DIETPOHTHI, 40 muH Nzyuenue

eckast JNEKTPOHHAsS «DNEeKTPONUTHIECKAS TUCCOIHAIIHS HEDJIETPOJIUTHI, MaTepuanga ypoka Ha

NUCCOLMANNA. | IIKOJIa https://resh.edu.ru/subject/lesson/2101/start | crenenn noprasne PO,

O606mmenue o | bopoaquna Ombra | / JIUCCOIUAITAN BBITIOJTHCHUE

TeMe ['enHagpeBHA TPEHUPOBOUHBIX U
KOHTPOJIBHBIX
3aJaHuN

6 Oxucnurenshno | AKnacce VYpok  OKHCIUTETbHOBOCTAHOBUTENbHBIE | OKUCIUTEND, 40 mua [IpocmoTtp

- peakuuu BOCCTaHOBUTEIb, BUJICOPOJIUKA,
BOCTAaHOBUTEIb https://www.yaklass.ru/p/himija/89- OKHCJICHHE, naboparopHast
HBIE peaKIuu klass/okislitelno-vosstanovitelnye-reaktcii- | BocraHOBIIEeHHE paborta
189256/0kisliteli-i-vosstanoviteli-
okislenie-i-vosstanovlenie-190472
IIpunoxenue

| Ne | Tema yueGuoro

| ABTOpcKue

‘ JMnakTuyeckuii MHCTpYMEHTapHii: BUIEO,

OcHoBHOE

| JlnurenpHOC | Kparkoe




n/ | 3aHATHUS yOJTMYHBIC ayuo, TeKCToBasi MHGOpMaIs, TaOIHIIbI, | COACPIKAHNE Th coJiepKaHue
n | (KOJTU4eCTBO oOyJarorue JTUarpamMMbl U T.1I. MaTepuana (B MHHYTaX) | IEATEIBHOCTH
4acoB) MaTepHuabl/ YYaIuXxcs
HMCTOYHUK, (mpakTH4ecKas
Ha3BaHUE, pabora/maboparopHa
BBIXO/THBIE s pabora/keiic u T.
TAHHBIE 1.)
Beegenue (104)
1. | Ilepuonnuecku | POIII Paznen 15  Ilepuonmueckuii  3akoH | ['pynmsi, nepuonsl, | 40 MuH [TpocMoTp
W 3aKOH H AN .Menneneesa MIEPUOAUYHOCTD, Marepuaia ypoka
nepruoInIecKa https://resh.edu.ru/subject/29/ pamuyc aToma, BBITIOJTHCHUE
o cucrTema AIEKTPOOTPHUIIATEN TECTOBOTO 3aJIaHUs
XUMHYECKHX BHOCTb, KHCIIOTHO-
AJIEMEHTOB OCHOBHBIC
CBOMCTBA
Mertaist (174)
2 [Tonoxxenue POII VYpok 22 9 knacc «llonoxxeHne MeTajuioB B | DJIEKTPOHHOE 40 muH [IpocmoTp
METaJIJIOB B NEPUOANYECKON CHCTeME XHUMHUYECKUX | CTPOCHHE aTOMOB BUJICOYPOKA,
MEePUOINYECKO 3JIEMEHTOB METaJIJIOB, OO0IIHe BBITIOJTHEHUE
i cucTeMme https://resh.edu.ru/subject/lesson/1607/start | puzngeckue " n1abopaTopHOTO
XUMHYECKHX / XUMHUYECKHE OTbITa 1o
AJIEMEHTOB CBOMCTBaMH MOJICTTUPOBAHUE
METAJLJIOB, METATUYECKONKPHUC
W3MEHEHUE TAJJINYECKON
CBOWCTB B TIpyIIe peleTKu
U TIEpUOJIC.
PactBopenue. PactBopsr (164)
3. | PactBopenune. | Poccuiickas POIII, ypok PacTtBopenue PactBOpuMOCTS, 40 muH Nzyuenue
PacTtBopuMOCT | 3NEKTpOHHAas https://resh.edu.ru/subject/lesson/1518/start | pacTBOpHI, MaTepuanga ypoka Ha
b BEUIECTB B | IIKOJIA / HAaCHIIIIEHEIE, rnopTraie POII,
BOJIE bopoauna Oumbra IIEPECHIILLIECHBIE, BBIITOJIHCHUE
['enHagpeBHA HEHACBHIIICHbIE TPEHUPOBOUYHBIX
pacTBOpHI 3aaHuil







