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MHNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma mo y4eOHOMY MpeaMeTy XUMHH pa3paboTaHa B COOTBETCTBHM C IIyHKTOM 9 crtatbu 2
®enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepanun»; ¢ TpedboBaHusIMU
benepaibHOrO roCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 00I1IEr0 00pa30BaHusl, YTBEPKIACHHOTO MPUKA30M
MunucrepctBa npocetienust Poccuiickoit ®@enepanmu Ne 287 ot 31.05.2021 (manee ®I'OC3+ O0O0), a taxxke Paboueit
[Iporpammbl BocnuTaHusi; YcTaBoM MyHHIIMIAIBHOTO OOKETHOTO 00111e00pa3oBaTesibHOrO yupexkaeHus «CpemaHsis
obmeobpaszoBarenpHoe mkoia Ne2 umenu C.U. [oxaraiinosa r. Kamununcka CapatoBckoit obnactu» (nanee MbOY"COI
Ne2 umenu C.U. Iloaraitnosa r.Kanmununcka CaparoBckoit o6iactu"). Pabouas nporpaMMa cocTaBiieHa Ha OCHOBE: OCHOBHOIM
obpazoBarenpHort mporpamMmmbl MBOVY"COII Ne2 wumenu C.U.IloaraiinoBa r.Kamununcka CapatoBckoii obmactu";
IpUMEPHON paboueld MporpaMMbl MO XUMHUH Uil 8—9 KilacCOB 0Opa3oBaTENbHBIX OpraHU3allMi; padoyeill mporpammsl 1O
XUMUU Uil npeaMeTHoM nuHuu — Xumus. IIpumepnsie pabouue mnporpammel. IlpenmerHas nuuusg ydyeOnukoB O. C.
[Nabpuensna, U. I'. Octpoymona, C. A. CnaakoBa. 8—9 kiaccel: yueOHOe nmocodue /st 0011e00pa3oBaTebHbBIX OpraHU3alNii
/ O. C. T'abpuensn, C. A. CnaakoB — M.: Ilpocsemenue, 2021. MeTtonuyueckne pEKOMEHAANWHM IO CO3JAHUI0 H
(GYHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX OpraHU3allUsIX, PACIION0XEHHBIX B CEIHCKOW MECTHOCTU M MAJIbIX TOpojax,
IEHTPOB 0Opa3oBaHUsl E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYecKol HampaBieHHoCcTell («Touka pocta») (yTBEpKIACHBI
pacnopsbkeHreM MuHucTepcTBa npocBenieHus Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).

IINIAHUPYEMBIE PE3YJIBTATBI YCBOEHHUSA YYEBHOT' O IPEIMETA

W3yyeHue XUMHM B OCHOBHOM LIKOJI€ HAMPABJIECHO HA JOCTH)KEHHE OOYYarOUIMMUCS JUYHOCTHBIX, METANpEeIMETHBIX U
MPEIMETHBIX PE3YyJIbTATOB OCBOCHHS YUEOHOTO MpPEIMETA.

JIuunocmmuuie pe3ynrvmamost OCBOCHUS IPOrPAMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs JOCTUTalOTCS B XOAe O0yuyeHus
XUMUU B €JUHCTBE YUYEOHOU M BOCIIUTATENBHOU AesiTenbHOCTH OpraHu3aly B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHUCKUMHU
COIIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MPABUJIAMH U HOPMaMu MOBEACHHUS, U



CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS ¥ COIMATIM3AINK 00yJaromuXxcs. JINIHOCTHBIE Pe3yIbTaThl OTPAKAIOT
c(hOpMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

[TaTpUOTUYECKOr0 BOCIUTAHUSA 1) LIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAy4YHOMY HACJEUI0, TOHUMAHUS 3HAYCHUSI XUMHYECKOM HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAACTh
JIOCTOBEpHOI MHGOpMAIIHEH O MePEAOBbIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM U OT€UECTBEHHON XUMUH, 3aMHTEPECOBAHHO CTU
B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

['paXk1aHCKOTO BOCHUTAHUS 2) MPEACTABICHHUS O COLMAIBHBIX HOpPMaxX W NpPaBWIAX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTUBE, TOTOBHOCTH K Pa3HOOOpa3HOMW COBMECTHOM JAESITENIbHOCTH TMPH BBHIMOJHEHUU y4eOHBIX, MO3HABATENbHBIX 3aj1ad,
BBITIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB, CO3/JaHUU YUY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIN
B IpoIlecce ITOU y4eOHOU JesATeIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

[leHHOCTH HAy4YHOrO0 TO3HaHWS 3) MHPOBO33PEHUYECKUX TMPEJCTABICHUN O BEIIECTBE W XUMHUUYECKON peakiud,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABISIONIMX OCHOBY JJii MOHUMAaHUS CYIIHOCTH HAY4YHOUH
KapTUHBI MUPA; MPEJICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOIHON
Cpeoii, 0 poJid XMMHH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEM; 4) MO3HABATEIbHBIX MOTUBOB, HAIIPABJIECHHBIX Ha MOJYYEHHUE HOBBIX
3HAHUW MO XUMHUHU, HEOOXOAUMBIX JJisi OOBSICHEHUS] HAOJII0IaeMbIX TMIPOIECCOB W SABJICHUM; S5) MO3HABATEIbHOU U
WH()OPMAIIMOHHOW KyJIBTYpbl, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIbHOW pabOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOMN
JUTEPATYPO, TOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMHU HH(GOPMAIIMOHHBIX TEXHOJIOTHIL; 6) HHTEpeca K 00y4eHHIO U TTO3HAHUIO,
JT10003HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHMIO, MCCIIEIOBATEIbCKON NEATEbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUEHHS B TaJIbHEUIIIEM;

dopMupoBaHUs KyJIbTYPBI 3I0POBbs 7) OCO3HAHMSI IIEHHOCTU YKU3HHU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO,
YCTaHOBKU Ha 370POBBIM 00pa3 KW3HHU, OCO3HAHUS TIOCIEJACTBUN U HETPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJS,
HApPKOTHKOB, KypeHUs1), HEOOXOIUMOCTH COOJIIOICHHS TIPaBUJI O0€30MACHOCTH MPHU OOpaIeHUH ¢ XMMUYECKMMHU BEIIECTBAMU B
OBITY U peajbHOM KU3HU;

TpynoBoro BocnuTaHus 8) KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yueOHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOM M JPYTUX BHUAAX NEITEIBHOCTH; MHTEpEca K MPAKTUUECKOMY U3Y4YeHUIO Mpodeccuil U Tpyaa pa3juyHOTO poja, B
TOM 4YHUCJ€ HAa OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUM MO XHWMHH, OCO3HAHHOTO BBIOOpa WHIAWBUIYATLHON TPaeKTOPUU




MPOJIOJDKEHUST 00pa3oBaHUS C y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH;

OKOJIOTHYECKOTO0 BOCIHUTAHUSA 9) HKOJIOTHYECKH IIeJIeCOOOpPA3HOTO OTHOIIEHUS K MPUPOJAE KaK MCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAaHHWS, MOHMMAHHUS ILIEHHOCTH 3J0pPOBOTO U O€30MacHOr0 o0pasza KHU3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (H3MYECKOMY W TICHXHYECKOMY 3JI0POBBIO, OCO3HAaHHWS IICHHOCTH COOJIOJCHHS MPaBHII
0€30I1acHOTO MOBEICHHS PU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX, YTPOXKAIOIINX 30POBBIO M KU3HU JIFOJICH;

10) cmocoOHOCTH TPUMEHSTHh 3HAHWS, IOJy4aeMble NP W3YYCHWHW XHMHH, Ui PEIICHUs 3a]ad, CBSI3aHHBIX C
OKpY>KaloIlel MPUPOTHON Cpeoi, MOBBIIMICHUS YPOBHS HSKOJOTHYECKOW KYJIbTYpPhI, OCO3HAaHUSA IIOOAIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTed UX PEIICHUs MOCPEACTBOM METOJOB XUMHUU; 11) SKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPAKTHUKE.

Memanpeomemmnuie pe3ynomanot

B cocraBe MerampeaMETHBIX PE3yNbTaTOB BBIICISIOT 3HAYMMBIC TSI (POPMHUPOBAHUS MHUPOBO33PEHHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHSs, NMPHHIIUI, THUIOTE3a, (PakT, cUCTEeMa, MPOIECC, SKCIEPUMEHT M Ap.), KOTOPhIE HCIOJB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUCOHBIX MIPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH M3 3THX MPEIMETOB (JOPMUPOBATH MPEACTABICHHEC
0 IMEJIOCTHOW HAyYyHOM KapTHHE MHpa, W YyHHUBEPCAIbHBIC Y4YeOHBIC MCHCTBUSA (TO3HABaTEIbHBIE, KOMMYHHUKATHBHBIC,
PETYISATUBHBIE), KOTOPHIE 00eCTIeYnBa0T (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIHbHOMY TUIAHHPOBAHUIO U OCYIIECTBICHHIO
y4eOHON ACSATENhbHOCTH. MeTanpeIMEeTHBIC PEe3yNbTaThl OCBOCHHS OOpa30BaTEIbHOM MPOTpaMMBl IO XHMHH OTPaKAIOT
OBJIQJICHUE YHUBEPCATHHBIMH IMO3HABATEIHLHBIMU JIEHCTBUSIMH, B TOM YHUCJIE:

ba3oBbIMU JTIOTHYECKUMU TEUCTBUSIMHU 1) yMEHHEM HCIOIL30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHWI: PaCKpPbIBATh CMBICI XUMHUYECKUX TOHSATHH (BBIACISITh WX XapaKTEepHbIe NMPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
JPYTUMU TIOHSTUSMU), WCIIONB30BATh TMOHATUS I OOBSICHEHUS OTACNIBbHBIX (DaKTOB M SIBIICHWUW; BHIOMpATh OCHOBAHUS U
KPUTEPHUH IS KJIacCU(PUKAIIMY XMMUYECKUX BEIIECTB U XMMUYECKUX PEaKIMi; YCTaHABIUBATh MPUYMHHO-CIIEACTBEHHBIC CBSI3U
MEXIY 00BEKTaMU U3yUYEHHUS; CTPOUTH JJOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, IEAYKTUBHBIC, TIO AHAJIOTHUH ); I€TIaTh BHIBOIBI
U 3aKJTI0YCHUS; 2) YMEHHEM MPUMEHSITh B MPOIIECCE IMO3HAHUS CUMBOJIMYECKUE (3HAKOBBIC) MOJIEITH, MCIIOIb3YEMbIE B XUMUH,
peoOpa3oBhIBaTh IMUPOKO MPUMEHSEMBIE B XUMHUU MOJICIBHBIC MPEACTABICHUS — XUMHWYCCKHHA 3HAK (CHMBOJI 3JIEMEHTA),
XuMudeckas GopMmysa U YPaBHCHHE XMMHYECCKOW PEakIMd — TIPHU PEIICHUH Y4eOHO-TTO3HABATEIBHBIX 3a/1ad; C YUYETOM 3THX
MOJICJIBHBIX TIPEJICTABIICHUH BBISBIISTH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA H3yYaeMBIX OOBEKTOB — XUMHUYCCKUX
BEIIECTB U XMMHUYECCKUX PEAKIIHIA;




ba3oBbIMU WCCIEIOBATEILCKUMHU _ACHCTBUSIMHU 3) YMEHHEM WCIOJIh30BaTh IOCTABICHHBIE BOMPOCHI B KaveCTBE
WHCTPYMCHTA TIIO3HAHMS, a TaKXe B KadeCTBE OCHOBHI JIA (OPMUPOBAHUS THIOTE3BI IO TPOBEPKE TMPABHIHHOCTH
BBICKA3bIBAEMBIX CYXXJICHHIA, 4) TPHOOpPETECHHE OMbITa MO ITUIAHUPOBAHUIO, OPTAHM3AIMM W TPOBEACHHUIO YUYCHHUYECKHX
AKCIIEPUMEHTOB. YMEHHE HAOII0aTh 3a XOJOM IPOIlecca, CaMOCTOATEIILHO MPOTHO3MPOBATH €ro pe3ysbTar, (opMyInpoBaTh
000011IeHHS ¥ BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIIEOBAHUS, COCTABIIATH OTUET O MPOJIeTIaHHOM paboTe;

PaGoToii ¢ undopMmanuel 5) ymeHUEeM BbIOUpaATh, AHAIM3UPOBATH U MHTEPIIPETUPOBATh MH(POPMAIMIO PA3IMYHBIX BHUIOB
U (opM TpeNCTaBIICHUS, TOJIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpAaTypa XUMUYECKOTO COJEp KAHMS,
CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa); 6) yMEHHEM NPUMEHSTh pa3IMuyHble METOAbl M 3alpPOCHl MPHU MOUCKE U 0TOOpE
uHQOpPMAIIMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX [JIsi BBINOJHEHUA YYEOHBIX U TO3HABaTEIbHBIX 3a/1a4y
ompeNeEHHOr0 THUMA; MPUOOPETEHHE OIbITa B OOJACTH HMCIOJIb30BaHUS WH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYPOH aKTHBHOTO WCITOJI30BAHUS PA3TUIHBIX TTOMCKOBBIX CHCTEM; 7) YMEHUEM HCITOIH30BATh U aHAJTM3HPOBATH
B IIpoIIecCce yUeOHOM M UCCIEeIOBATEILCKON AeATSILHOCTH HHPOPMAIIUIO O BIMSHUYU ITPOMBITIUICHHOCTH, CETHCKOTO X0351CTBA U
TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIIEH NPUPOIHOUN CPEBI;

YHuBepcaTbHBIMU KOMMYHUKATUBHBIMU JCHCTBUAMH 8) YMEHHEM 3a/1aBaTh BOMPOCH (B XO/€ AWAJIOTa W/WUIN JUCKYCCHH)
0 CYIIECTBY 00CYKIaeMOi TeMbl, (HOPMYIUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIHHO BBITOTHCHUS TIPEIIOKCHHON 3a71a9; 9)
NPUOOPETCHUE OIBITa TMPE3CHTAIMH PE3YyIhTAaTOB BBIMOJTHCHUS XWMHUYECKOTO DJKCIepUMeHTa (71abopaToOpHOTO OIbITa,
7a00paToOpHOI PabOTHI IO MCCIEIOBAHUIO CBOMCTB BEIECTB, y4eOHOro npoekTa); 10) 3auHTEepecOBaHHOCTh B COBMECTHOM CO
CBEPCTHUKAMH MO3HABATEIHHOM U MCCIEAOBATEIBCKOW EATEIbHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE ydéTa
OOIIMX MHTEPECOB M COTIaCOBAHUS MO3UIUN (00CYKIeHHS, 0OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI» H Ap.);

YHUBEpCaTbHBIMU _PETYJISATUBHBIMU _JEUCTBUSMU 11) yMEHHEM CaMOCTOSITENIBHO ONpPENENsATh LETu JACSTEIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JICSITEIILHOCTh, BBHIOMPATH
HanOosee h(HEeKTUBHBIE CIIOCOOBI pelleHUs Y4eOHBIX M MO3HABATENBbHBIX 3a7a4, KOPPEKTUPOBATH MPEIJIONKEHHBIM aarOpUTM
JIEUCTBUN MPU BBHIMOJHEHUH 33IaHUI C YIETOM MOJYyUYEHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUAX;
12) yMEHHEM HCTOIB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, Ipe/ijlaracMble B YCIIOBUH 32 TaHHM.

Ilpeomemmnvie pezynvmamot. B coctaBe TPEAMETHBIX PE3YJNBTaTOB II0 OCBOCHHMIO 0053aTEILHOTO COICP)KaHMUS,
YCTAHOBJIGHHOTO JaHHOUW MPUMEpPHON pabodell MporpaMmoil, BBIJEISIOT: OCBOSHHbBIE 00yJarONIMMUCS HayYHbIC 3HAHUS, YMECHUS
U CIOCOOBI JICHCTBHM, CrieU(PUUCCKUE IS MPEAMETHON 00macT «XHMHS», BUABI ACATEIBHOCTH IO TOJYYCHHIO HOBOTO




3HaHUsS, €r0 MHTEPHpEeTalu, MpeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX M HOBBIX cUTyanusx. lIpeamerHbie
pe3yabTaThl MPEICTAaBICHBI IO TOJaM O0YUYEHHS B OTPaXxkaloT CPOPMUPOBAHHOCTD Y O0YUYAIOUTUXCA CIASIYIOMINX YMEHUM:

8 KUIACC

1) packpvisamb CMBICT OCHOBHBIX XMMHYCCKUX TOHSATHIA: aTOM, MOJICKYJa, XUMUYECKHIA 3JIEMEHT, NMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, CMECh, BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAas U MOJIEKYJIIpHas Macca, KOJUYECTBO BEIECTBA, MOJb,
MOJISIpHAas Macca, MaccoBasi JOJS XHWMHYECKOTO »JJEMEHTa, MOJSPHBIA OOBEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKUCJICHMSI, XMMUYECKasi peakilus, TeryIoBoi 3PheKT peakuuu, KiacCupUKaIMsa peakiiuid,
XUMHUYECKasi CBSI3b, PACTBOP, MAaCCOBAasi JOJIsl BEIIECTBA B PACTBOPE;

2) unnocmpuposams B3auMOCBSI3b OCHOBHBIX XUMUYCCKUX IMOHATHI ¥ MPUMEHATH 3TH IMTOHATHS IPY OIMMMCAHUN BEIIECTB U
VX IIPEBPALICHUN;

3) ucnov306ams XAMAYECKYIO CHMBOJIMKY JUTSI COCTaBJICHHS (DOPMYIT BEIISCTB U YPABHECHUH XUMHUYCCKUX PEAKITHIA,

4) onpedensimb BAJCHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCIMHCHUAX; CTCIICHh OKMCIICHHUS JICMEHTOB B OMHAPHBIX
COCTMHCHMSIX;, TPUHAJICKHOCTDh BEIIECTB K OMPEACIEHHOMY KIACCy COCAMHEHHA 1O (OpMysaM; BHJ XHMHUYECKOW CBS3U
(koBaJICHTHAs M HIOHHAS) B HEOPTAHMYCCKUX COCAMHCHUSX;

5) packpvisams cmbicn nepuoaudeckoro 3akona JI. M. MenjeneeBa: AeMOHCTPHUPOBATh MOHMMAHUE MEPUOIUYCCKOM
3aBUCUMOCTH CBOWCTB XHMHYECKHMX DJIEMEHTOB OT MX IOJOKEHUS B MEPUOJUYECKON CHUCTEME; 3aKOHOB COXPAHEHMSI MACCHI
BEII[ECTB, ITOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO Yy4Y€HHs, 3aKOHAa ABOrajipo; OMNHUCHIBATH M XapaKTEPHU30BaTh
TaOMMUHYIO (POPMY MEPUOANUECKON CHCTEMbl XUMUYECKUX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAs nmoAarpynna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynmna)», mansie U OONBIINE TEPUOJBI; COOTHOCUTh 00O3HAYEHHMS, KOTOPhIE MMEIOTCS B TaOJIHIIC
«Ilepuonnueckas cucrema xumuyeckux sneMeHToB J{. 1. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsijl A/ipa, O0IIee YMUCIIO FIEKTPOHOB U PACIpeIeTICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMHYCCKUE DJIEMEHTBI; HCOPIaHWMYCCKUE BEIIECTBA; XUMUYECKHE peakinu (110 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P deKTY);

7) xapaxkmepuzoeams (ONMCHIBATh) OOIIME XUMHUYCCKUE CBOMCTBA BEIICCTB Pa3IMUHBIX KJIACCOB, MOATBEPIK/Ias OMUCAHHE
IpUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKITN;



8) mpocnosuposéamv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa; BO3MOXHOCTH TPOTEKAHUS
XUMUYECKUX TPEBPAIECHUN B PA3TUIHBIX YCIOBUSX;

9) gbluucAmMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MacChl BEIIECTB; MAaCCOBYIO JIOJIF0 XUMUYECKOT'O AJIEMEHTA
o popMyJie COeAMHEHUS; MacCOBYIO JIOJTI0 BEIIECTBA B PACTBOPE; IPOBOIUTH PACUETHI IO YPABHEHUIO XUMUIECKON PEaKITny;

10) npumensimv OCHOBHBIC OIECpAIIMM MBICIIUTEIIBHOW JEATEIBPHOCTY — aHaJIW3 W CUHTE3, CpaBHEHHE, O00OOIICHHE,
CHUCTEMAaTHU3AIINI0, KIACCU(UKAIUIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€H — JJIsI M3YYEHHs] CBOMCTB BEUIECTB U
XUMHUYECKUX PEAKIUH; €CTeCTBEHHO-HAyYHbI€ METO/Ibl MO3HAHUSI — HAOJI0/ICHHE, U3MEPEHUE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

11) credoséamev mpaBUIIaM TOJB30BAHHUS XUMHUYCECKOW IMOCYA0H M JIaOOpPaTOPHBIM OOOpPYJOBAaHMEM, a TAKXKe IMpaBHIIaM
oOpameHusi ¢ BeIIECTBAMU B COOTBETCTBHUU C WHCTPYKIMSMHU I10 BBINOJTHEHHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IO
MOJIYYEHUIO U COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEACIEHHOMN
MacCOBOHM JTOJIE pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH W TMPOBOAUTH XUMHUYECKHE DKCIIEPUMEHTHI IO PACIIO3HABAHHUIO
PacTBOPOB LIETOYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB (JakmMyc, peHondTanernt, METUIOpaHX U Jp.).

9 KUIIACC

1) packpvieams CMBICT OCHOBHBIX XUMHUYECKUX MOHATHH: XUMUYCCKUN AJIEMEHT, aTOM, MOJICKYJIa, HOH, KAaTHOH, aHHUOH,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIGHTHOCTH, DJICKTPOOTPHUIIATEIIBHOCTD, CTEIICHh OKHUCIICHUS, XUMHUYECKas PEaKIvs,
XUMHUYECKas CBS3b, TEIUIOBOH J(M(PEKT peaknuw, MOJb, MOJSIPHBIH O0OO0BEM, pacTBOP; JJICKTPOJIUTHI, HEDICKTPOJIUTHI,
ANIEKTPOJIUTHYECKAsT JUCCOLMAILIMS, PEaKIUd HOHHOTO OOMeHa, o0paThuMble M HEOOpaTHUMble PEaKIMH, OKHCIUTEIHHO-
BOCCTAHOBUTEJIHHBIC PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHUE U BOCCTAHOBJICHHE, AJJIOTPONUS, aM(pOTEPHOCTD,
XUMUYECKas CBI3b (KOBAJICHTHAS, MOHHAS, METAJNIMYECKasl ), KpUCTAJUTMUeCKas peméTka, KOppo3usi METaIOB, CIIaBbl; CKOPOCTh
XUMHUYECKOHN peakIuu, npeaenbHo qomycrumMas konmenTpanus ([11K);

2) unnocmpuposans B3aUMOCBSI3b OCHOBHBIX XUMHUYCECKUX MOHATHN M MPUMEHSTh 3TH MOHATHS NPU ONMKUCAHUH BEIICCTB U
UX IIPEBPALICHUM;

3) ucnonv3o06ames XUAMUYECKYIO CHMBOJIMKY ISl COCTaBJICHHS (DOPMYJT BEIIECTB U YPABHCHUH XUMHUYECKUX PEAKIIHIA;

4) onpedensimb BAJICHTHOCTh W CTCICHb OKHUCIICHUS XHMHUYECKHX DJIEMEHTOB B COCJMHEHHSX Pa3JIMYHOTO COCTaBa;
NIPUHAIICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHCHHMH 1O (opMyliaMm; BUJ XHUMHYECKOW CBS3M (KOBAJCHTHAs,
WOHHAs, METAUTMYCCKAsI) B HEOPTaHWYECKUX COCIMHCHMSIX; 3apsii HOHA TI0 XUMHUYECKOH (hopMyJie; XapaKkTep Cpeabl B BOJTHBIX
pacTBOpax HEOPTraHWYCCKUX COCTMHECHUM, TUIT KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIICCTRA,;



5) packpvieams cmuvicn niepuoandeckoro 3akoHa J[. 1. MennieneeBa u JeMOHCTPHPOBATH €r0 TIOHUMAHKE: OMUCHIBATH U
XapaKTepu30BaTh TaOIWYHYI0 (OpMY MEPHUOJUYECKON CHCTEMbl XHUMHUYECKHUX JJIEMEHTOB: pas3inyaTh IOHATUS «IJIaBHAS
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-pymma)y», Mabeie 1 00JbIINE EPUOIbI; COOTHOCUTh 0003HAYEHUsI, KOTOPHIE
UMEIOTCS B MIEPUOINYECKON TaOJHIle, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsn sizipa, o0IIee YUCiIo JIEKTPOHOB U pacHpe/iesieHue UX IO AJIEKTPOHHBIM CIIOSIM); OOBICHSATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB JIEMEHTOB M UX COCAMHEHUN B MpeliesiaX MaJibIX MEePUOJIOB U TJIABHBIX MOJArPYII C YYETOM CTPOCHUS MX
aTOMOB;

6) kraccuguyuposams XMMUYIECKUE JIEMEHTHI;, HEOPTAaHMYESCKUE BEIIECTBA; XUMHICCKUE PEaKIMU (II0 YHCITY U COCTAaBY
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIIIOBOMY 3PEKTY, 10 U3MEHEHHUIO CTETIEHENH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONHMCHIBATH) OOIIME XUMHUICCKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOJITBEPIKIAsi OITUCAHUC
IpUMepaMHu MOJIEKYJISIPHBIX M HOHHBIX YPABHEHHI COOTBETCTBYIONINX XUMHUECKUX PEAKIINIA;

8) cocmasnsimv ypaBHEHUS SJCKTPOIUTHUECKON JUCCOIMAIIUH KUCIIOT, IEI0YEH U COJICH; ITOJTHBIC U COKPAIEHHBIE
YpaBHEHUS PEaKIil HOHHOTO OOMEHA; YpaBHEHUS PEaKIUi, MOATBEPKAAIOIINX CYIIECTBOBAHNE TEHETUIECKON CBA3H MEKIY
BEIIECTBAMH PA3JIMYHBIX KJIACCOB,

9) packpvisamb CYIIHOCTh OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH MOCPEICTBOM COCTABICHHS JJIEKTPOHHOTO
OaslaHca ATUX PEaKIIMii;

10) npoenosuposamev CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS; BO3MOXKHOCTH TPOTECKAHUS XHUMHUYCCKHX
NPEBpALICHUI B pa3IMYHbIX YCIOBUSX;

11) gwviyucasims OTHOCUTEIBHYIO MOJICKYJIIPHYIO i MOJIIPHYFO MacChl BEIIIECTB; MACCOBYIO JTOJF0 XUMHUYECKOTO DJICMEHTA
1o (popmysie CoOeIMHEHNUS; MaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE; MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOMN peakiuy;

12) cnredoséamev mpaBuiIaM TOJB30BaHMS XUMHUECKOW MOCYIAOH W JTaOOpPaTOPHBIM O0OpPYJOBAaHMEM, a TAKXKe MPaBHIIaM
oOpallleHusi ¢ BEIIeCTBAaMU B COOTBETCTBUM C WHCTPYKLUMSMU IO BBIIOJHEHUIO JTAOOPATOPHBIX XMMUYECKUX OIBITOB IO
MOJIyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIECTB (aMMHAaKa U YIJIEKHUCIIOro ra3a);

13) nposodums peakuuu, TOATBEPIKIAIONINE KAYSCTBEHHBIA COCTAB Pa3IMUHBIX BEIECTB: PACTIO3HABATH OIMBITHBIM MyTEM
XJIOpUAOPOMHUI-, HOAM -, KapOoHaT-, pocdat-, cunukar-, cynbdar-, THAPOKCHUI-HOHBI, KATHOHBI AMMOHHUS U MOHBI U3YYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

14) npumensimv OCHOBHBIC OIEpAIlMM MBICIUTCILHON JEATeIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMAaTH3AIINIO, BHISIBICHUE MPUYMHHO-CIICCTBEHHBIX CBA3EH — JUISI M3yYEHHUs CBOWCTB BEIIECTB U XUMHUYECKUX PEaKIINIA;



€CTECTBEHHO-HAYyYHbIC METO/Ibl MO3HAHUA — HaOJIOJACHUE, HW3MEpPEHUE, MOJICTMPOBAHUE, JKCIEPUMEHT (pealbHBI U
MBICJICHHBIH ).

COAEPKXAHUE NU3YHAEMOI'O KYPCA

8 KIIACC

Ilepeéonauanvuvie xumuueckue noHAmMUA

[Ipenmer xumuu. Ponb Xumun B KU3HM 4YenoBeka. Tena m BemiecTtBa. Dusnyeckue CBOWCTBA BEMIECTB. ATPEraTHoOE
cocTosinue BemiecTB. [loHATHE O MeTOMAaX MO3HAHUA B XMMUU. XUMHS B cUcTeMe HayK. UucThle BemiecTBa U cmecu. CriocoObl
pa3aenaeHus CMeCeN.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE HIEMEHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB. [IpOoCThie M CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas (opmyna. BalleHTHOCTP aTOMOB XUMHYECKHMX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHast aToMHast Macca. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

Ou3nuecKue M XUMHUYECKHE SBJICHUSA. XMMHUYECKas peakiuus M €€ MPU3HAKU. 3aKOH COXPAHEHUsS MacChl BEIECTB.
Xumnueckue ypaBHeHus. Kiaccudukanus XuMAYeCKUX peakiiuii (COeIMHEHUS, Pa3I0KEeHUs, 3aMEIICHUS ).

XUMHYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYJIOH, C MpaBWJIaMH padOThl B JabOpaTopuu W mpuEMamMu
oOpaieHnsi ¢ Ja0OpaTOpHBIM O00OpPYJAOBAaHUEM; H3yUYCHHE M ONHCaHHe (U3UYCCKHX CBOMCTB OOpa3oOB HEOPTaHHUYECKUX
BEIIECTB; Habto/leHne Gpu3nueckux (MJIaBjIeHUE BOCKA, TasHUE JibJIa, paCTUpaHUE caxapa B CTYNKEe, KUIEHUE W KOHJIEHCAIUs
BOJAbI) U XMUMHUYECKUX (TOpEHUE CBEYM, MPOKAJUBAHWE MEIHOM NPOBOJIOKH, B3aUMOJECHCTBUE Meja C KHUCJIOTOH) SIBICHHI,
HAOJIOZICHUE WM OIMCAaHWE MPU3HAKOB MNPOTEKAHMS XUMHUYECKHX peakluuidl (pa3joKeHHe caxapa, B3aMMOJCHCTBUE CEpHOU
KHUCJIOTHI C XJIOpUAOM Oapus, pasioxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoACHCTBUE KeJie3a ¢ PacCTBOPOM COJIU
menu(Il)); u3ydenue cnocoOOB pazieneHus cMmeced (C MOMOIIbI MarHuTa, (UILTPOBAHUE, BHITIApUBAHUE, JAUCTHIUIALIMS,
xpomatorpadus), MPOBEAECHUE OYMCTKA MOBAPEHHOM COJIM; HAOJIOJICHHE W ONHCAaHWE PE3yJbTaTOB MPOBEACHUS OIbITA,
WJUTFOCTPUPYIOIIET0 3aKOH COXPaHEHUsI MacChl; CO3/IJaHUe MoJIeiel MOJIEKYJI (IIapOCTEePKHEBBIX ).

Basicneniuue npedcmaeumenu HeopcaHuvYeCcKux eeuiecmae



Bo3agyx — cMmech razoB. CocraB Bo3ayxa. Kuciopog — snemMeHT u mpocroe BemecTBo. HaxoxzaeHue Kuciopojaa B
npupojie, Gpu3nuecKue U XuMuUeckne cBorcTBa (peakiuu ropenus). Oxcunsl. [Ipumenenune kuciaopoga. CrnocoObl MONTydeHUs
KHCTIOpoJia B 1abopatopuu U MpOMBIIIEHHOCTH. KpyroBopoT kucnopona B npupoae. O30H — amioTponHas MoauduKaius
KHCJIOPOJA.

TernoBoi 3G(HEeKT XUMUYECKON peaKIuu, TEPMOXUMUYECKUE YPAaBHEHHUS, DK30- U IHAOTEPMUYECKUE peakiuu. TorimBo:
yrojib U MEeTaH. 3arps3HeHue BO3/lyXa, yCUIIEHUE MapHUKOBOro 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopoan — sneMeHT u mpocTtoe BemiecTBO. Haxoxkaenue Bojgopoaa B npupojie, Pu3nyeckue U XMMUYECKUE CBOWCTBA,
IpUMEHEHHUE, crocoObl nonydeHus. CoctaB KUCIOT U COJIEH.

KonnuectBo BemectBa. Monbs. MossipHas Macca. 3akoH ABorajapo. MomsipHbiii 00bEM ra3oB. Pacyérsl mo XUMHUYECKUM
YPaBHEHUSIM.

@dusnueckne CBOMCTBa BOJBl. Boma kak pactBopurens. PactBopbl. HacellieHHBIE W HEHACBHIIIEHHBIE PACTBOPHI.
PactBOprMOCTh BemiecTB B Bozie. MaccoBas 10715 BEIIECTBA B pacTBOpe. XMMUYECKHE CBOKMCTBA BOJbI. CocTaB ocHOBaHuM. Poib
pPacTBOpPOB B IIPHUPOJE U B KU3HU 4esnoBeka. KpyroBopor Boasl B mpupoje. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanusa nHeoprannueckux coeauHeHuid. Oxcuabl. Knaccudukanus okcuaos: coseoOpasyromue (OCHOBHBIE,
KHUCJIOTHBIE, aMbOTEpHBIC) U HecoeoOpaszyronme. HoMeHkaTypa okcuioB (MexXAyHApOaHAs U TpUBHANIbHAs). DU3NMUECKUE U
XUMHUYECKUE CBOMCTBA OKCHIOB. [lomyuenue.

OcHnoBanus. Kraccudukanus ocHoBaHWi: WIENOYM M HEPACTBOPUMBIE OCHOBaHWA. HomeHkiaTypa OCHOBaHUM
(MexayHapoaHas U TpuBHabHasA). PU3NUECKUE U XUMUUECKHE CBOMCTBAa OCHOBaHM. [loyueHne ocCHOBaHHUI.

Kucnotel. Knaccudukanus xuciaor. Homenkimatypa kuciaor (MeXIyHapoaHas W TpuBHanbHas). Ddusmyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psi aktnBHOCTH MeTaiuioB H. H. bekerosa. Ilorydyenue Kucior.

Comu. Homenkarypa coneit (MexayHapoHas U TpuBUaiabHas). Ousndeckne u XUMUYECKUEe CBOMCTBa coseir. CrocoObl
MOJIyYEHUsI COJIEH.

['eneTnyeckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COCIUHEHHU.

XUMHYECKUN HKCIIEPUMEHT: KAa4eCTBEHHOE OIpPECICHHE COJASpKaHMs KHUCIOpoAa B BO3AYXE; MOJIy4eHHE, cOOMpaHHe,
pacno3HaBaHWe W H3Yy4YEHHE CBOMCTB KHUCJIOPOJa; HaOMIOJEHHE B3aMMOJICUCTBUSI BEIIECTB C KHUCIOPOJOM M YCIOBHUSA
BO3HMKHOBEHUS U MPEKPaALIEHUsI TOpeHus (Ioxapa); 03HaKOMJIEHUE ¢ 00pa3liaMu OKCUIOB U ONMKMCAHUE UX CBOMCTB; MOJIyYeHHE,
coOupaHue, paclo3HaBaHUE W HU3YYEHHE CBOWMCTB BoaOpoJa (ropeHue); B3aumozeiicTBue Boaopona ¢ okcuaom wmeau(lIl)




(BOBMOXKHO HCHOJB30BAaHUE BHECOMATEPHANIOB); HaONIO/eHHE O0O0pa3lloB BEIIECTB KOJWYECTBOM | MOJb; HCCIEIOBaHHUE
0COOCHHOCTEH pPacTBOPEHMsI BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO; MPUTOTOBIECHUE PACTBOPOB C OMPEACIEHHON MacCOBOU
J0JIE pacTBOPEHHOIO BEIIECTBA; B3aUMOJEHCTBUE BOJBI C METaJUlaMH (HAaTpUEM W KalbliieM) (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB); ONPEJAECICHUE PACTBOPOB KHCIOT M IIEJOYEH C MOMOIIBK) HHIAMKATOPOB; HCCIEAO0BaHUE O00pa3loB
HEOPTraHWYECKUX BEIHIECTB PA3MYHBIX KJIACCOB; HAOJIOJEHUE M3MEHEHHS OKpPAaCKM HHAMKATOPOB B PACTBOpPAaX KHUCIOT U
niesnioyeit; uzydenue Bi3aumojencTBus okcuaa meau(ll) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C METajUlaMH, peakIui
HEUTpaJIM3aliy; MOJTyYeHUE HEPACTBOPUMBIX OCHOBAaHUMU, BBITECHEHHME OJIHOTO METalljla IPYTUM M3 pacTBOpa COJIM; PEIlCHUE
HKCHEPUMEHTAJIbHBIX 3a]1a4 N0 TeMe «BakHelIre KJIacchl HEOPraHUUECKUX COCTMHEHUI.

Ilepuoouueckuit 3aKon u nepuoouueckan cucmema xumuueckux nemenmos /I. U. Menoeneesa.

Cmpoenue amomos. Xumuueckan céa3b. OKuciumenbHo-60CCmanogumesbHvie peaKyuu

[lepBble MOMBITKK KIacCU(PUKALMM XUMUYECKUX 3JEMEHTOB. [loHSATHE O rpymnmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIC U
HIEJIOYHO3EMENBHBIE METaJUIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble O00pa3zyloT aM@OTEpHbIE OKCHABI U
TUJPOKCHUJIBI.

[lepuoguueckuii 3akoH. Ilepuommyeckass cucrtema xumuueckux syemeHToB J[. WM. MenneneeBa. Buabl Tabmuiibi
«Ilepnonnueckas cucrema xumndeckux 35eMeHToB Jl. 1. Menneneesay. Ilepuoas! u rpynmsl. @U3NUECKUN CMBICIT TTOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPUO/IA U TPYIIIIBI DJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 2IEKTPOHHBIX 0007104YeK aTOMOB TepBbIX 20
XMMHUYECKUX JJIEMEHTOB Iepuoandeckor cucrembl J[. U. MenneneeBa. XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro
MOJIOKEHUIO B epuoandeckout cucreme . 1. Menneneena.

3aKOHOMEPHOCTHU W3MEHEHHS paJiiyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METALNTMYECKUX U HEMETAINIMYECKUX CBOMCTB MO
rpyIIaM U MepuojaM. 3Ha4Y€HHE NEPUOJANYECKOTO 3aKOHA U MEPUOANYECKON CHUCTEMBI X UMUYECKHUX 3JIEMEHTOB JUISl Pa3BUTHUSA
Hayku U npaktuku. [{. 1. MenneneeB — y4€HbIN U IPaKIaHUH.

DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUUYECKas CBS3b (MOHHAsI, KOBAJIEHTHAS MOJSpHAs U KOBAJICHTHAs
HenosisipHas). Crenenb okucieHus. OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCIEHUs U BOCCTAHOBJICHUSI.
OKHUCIUTENN U BOCCTAHOBUTEIIH.



XUMUYECKUI SKCIEPUMEHT: U3yUYeHUE 00Pa3lloB BEIIECTB METAUIOB U HEMETAILJIOB; B3aUMOJEHCTBUE TUAPOKCUA [TUHKA
C pacTBOpaMU KHUCJIOT W IIEJIOYEH; MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus, COSTUHEHHUS).

Mescnpeomemmnbnie ceasu

Peanuzanus MexXnpeIMeTHBIX CBSI3eH MpU U3yUYeHUU XMMUU B 8 KJlacce OCYIIECTBIISIETCS Yepe3 UCIO0JIb30BaHUE KaK 00LIUX
€CTECTBEHHO-HAYYHBIX MOHSTHUM, TaK U MOHSATUH, SIBISIONIUXCS CUCTEMHBIMU JJIsI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIA (DAKT, TUIOTE3a, TEOpWs, 3aKOH, aHAIM3, CHUHTE3, Kiaccu(pukaims,
MIEPUOINIHOCTD, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBJICHNE.

dwusnka: MaTepus, aTOM, JICKTPOH, TPOTOH, HEUTPOH, WOH, U30TOII, PATMOAKTHBHOCTD, MOJICKYJIA, JICKTPHUCCKHUI 3apsi,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, (DU3NICCKUE BEIIMUNHBI, CAMHUIIBI H3MEPEHUS, KOCMOC, TIJIAHETHI,
3BE3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

["eorpadusi: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, TTOJIE3HBIE UCKOIAEMbIE, TOILITUBO, BOJIHBIE PECYPCHI.

9 KIIACC

Bewecmeo u xumuueckasn peakyus

[lepuognuecknit 3akoH. llepuonnueckas cucrema xumuuyeckux siemeHToB /[I. . MenneneeBa. CtpoeHue aToOMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KM, KAJIbLHSA U UX COCOUHECHUN B
COOTBETCTBUHU C ITOJ0KEHUEM BJIIEMEHTOB B IEPUOANYECKON CUCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUAbI XUMUYECKON CBSI3U. THUIBI KPUCTAUNIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMA KPUCTAUIMYECKON PEmETKH M BUJa XUMHUUYecKkoil cBs3u. Kiaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB
(MexayHapojHas U TpUBHAJIbHAs). XMMHUYECKHUE CBOMCTBA BEIECTB, OTHOCAIIUXCA K Pa3IMYHBIM KjaccaM HEOPTaHUYEeCKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTAHMYECKUX BEILIECTB.



Knaccudukainys XUMHUECKHX pEaKIUi M0 pa3IuvHbIM TpHU3HAKaM (MO YHUCIy M COCTaBY YYacTBYIOIIMX B PEaKIUU
BEIIECTB, 1O TEIUIOBOMY 3P (HEKTyY, M0 U3MEHEHUIO CTENEHEH OKHCIICHUS XUMHYECKUX JJIEMEHTOB, IO OOPATHMOCTH, 10 YIaCTHIO
KaTanu3aropa). JK30- U SHJI0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHCHUSI.

[TonsaTre 0 CKOpOCTU XUMHUYECKON peakiuu. [loHsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonstue o
TOMOT'€HHBIX U TeTePOTeHHBIX peakuusx. [loHaTre o xumuueckom paBHoBecud. DakTophl, BAUSIONMINE HA CKOPOCTh XUMUYECKON
PEaKIMU U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

MexaHu3M OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUi (3JIEKTPOHHBIA OajaHC OKUCIUTENIbHO-BOCCTAHOBUTEIHHOM
peaKIum).

Teopust 3NEKTPOJUTHYECKONM AUCCOUMALMH. OJNEKTPOJHUTBI W  HESIEKTpoJauThl. KaThoHbl, aHWOHBL. MexaHu3M
JUCCOIIMAIIMY BEIIECTB C Pa3IMUYHBIMU BUJAMU XUMHUYECKOU cBsizu. CTeneHs auccoranuu. CHUIbHbBIC U CIa0bIe AJIEKTPOJIUTHI.

Peakuiuu noHHoro oomMeHa. Y CJIoBUS MPOTEKAHUS PeaKIuii HOHHOTO 0OMEHa, MOJTHBIE M COKpAIlEHHbIC HOHHBIC YPABHEHUS
peakiuid. CBOMCTBa KUCJIOT, OCHOBAaHUI U COJIEH B CBETE MPEICTABICHUM 00 3JEKTpOIUTHYECKON nucconuanuu. KauecTBeHHbIC
peakiuu Ha uoHbl. [loHsAITHE O TUAPOIN3E COTICH.

XUMUYECKUI SKCHEPUMEHT: O3HAKOMJICHHWE C MOJEISIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB U HeMEeTa/uloB (TpaduTa U aiMasza), CIO0KHBIX BEHIECTB (XJIOpUAA HATPHs); UCCIECAOBAaHUE 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON peakiuu OT BO3JCUCTBUS Pa3IMYHBIX (PAKTOPOB; HUCCIEIOBAHUE DJIEKTPOIMPOBOJAHOCTH PACTBOPOB BEILECTB,
mpolecca JUCCOLMALMKM KHUCIOT, IIeJouyeld W cojied (BO3MOXKHO HCIHOJIb30BaHUE BHUAEOMATEPUAJIOB); MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPU3HAKK TPOTEKAHMs peakiii MOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BbIIEIEHWE Ta3a, oOpa3oBaHUE
BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKUUi (TOpEHUE, PEeaKUUU pPa3ioKeHUs,
COCIMHEHMSI); PpACIIO3HABAHME HEOPraHMYECKHX BEIIECTB C IMIOMOINBI0 KAueCTBEHHBIX PEAaKIUA Ha WOHBI; pEIICHHE
AKCIEPUMEHTAIBHBIX 33]1a4.

Hewmerannst u ux coenunenust O01as xapakTepuCcTHKa raioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTETICHU
okucieHusi. CtpoeHune u Gu3nvIecKrue CBOMCTBA MPOCTHIX BEIIECTB — TaJIONeHOB. XUMHUYeCcKue cBocTBa 22 [Tpumepnas padouast
nporpaMma Ha Inpumepe xjopa (B3auMOJEHCTBHE ¢ METaJllaMH, HEMETallaMu, 1iesnodamu). Xiopoojopoa. ColisiHasi KUCIo0Ta,
XUMHUYECKHE CBOWCTBA, MOJIydeHHEe, NMpuMeHeHue. JleficTBue xjopa W XJIOPOBOAOpOAA HA OpraHW3M 4elioBeka. BakHeiliiue
XJIOPUJIBI M X HAXOXKIEHUE B IPUPOJIE.

O6m1as xapaktepucTuka 31emMeHToB VIA-rpynmnbel. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHMUS.




Crpoenne u (pu3ndecKkre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AJUTOTPOITHBIE MOIU(MUKAIIUN KACTIOPOaa U
ceppl. XUMHUYECKHE CBOWCTBa cephl. CepoBOJOpOA, CTpOCHHE, (DU3MYECKHE W XHUMHYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEACTaBUTENIN KUCIOTHBIX OKCHIO0B. CepHas KUCI0Ta, GU3HMIECKIE M XMMUYECKHE CBOMCTBA (0OIIHME KaK MPEICTaBUTENS Kilacca
KHUCIIOT U creruduyueckre). XUMUYECKUE PEaKInH, JISKAITIUE B OCHOBE MPOMBINIJICHHOTO CIIOC00a MOIYICHHS CEPHOM KUCITOTHI.
[Tpumenenue. Conu cepHOM KUCTOTHI, KaUeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxaenue cepbl U €€ COeTMHEHUN B IPUPOJIE.
XUMHUECKOE 3arps3HEHUE OKPYKAIOMIEH Cpellbl COSAMHEHUSIMU Cephl (KUCIOTHBIE JOXK]IU, 3arps3HEHUE BO3/yXa U BOJAOEMOB),
CIOCOOBI €Tr0 MPEIOTBPAILICHHUS.

OO61mast xapakTepucTika 3neMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETICHH OKUCIICHHUS.

A30T, pacmpocTpaHeHue B Mpupoje, puanyeckue U XuMuueckue cBoicta. KpyroBopot azota B mpupojae. AMMUak, ero
bu3nUecKkue U XMMUYECKUE CBOMCTBA, MOJIydeHHEe U npuMeHeHue. Conu aMMOHUS, WX (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakiiusi Ha MOHbI aMMOHUA. A30THas KUCJI0Ta, €€ MoJiydeHue, pu3nueckue 1 XuMUUeCKUue CBOMCTRA
(oOmme kak TpeACTaBUTENSI Kilacca KUCIOT U crnenuduueckue). Vcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHSI B KauyeCTBE
MUHEPAJIbHBIX yI0OpeHUuN. XHUMHUECKOE 3arps3HEHUE OKpYXKAIoled Ccpellbl COCNMHEHUSMH a30Ta (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/yXa, TOYBLI M BOJOEMOB).

docdop, aorponHsie Moaudukanuu docdopa, hpuznueckue u xumuueckue ceorcrra. Oxkcup pochopa(V) u dhochopnas
KHUCJIOTa, (PU3NUecKue 1 XUMUYECKUe CBOMCTBA, osiydeHue. Mcnonb3oBanue GpocdaToB B KaUeCTBE MUHEPATBHBIX YA00OpEHHUIA.

O6mas xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHMUS.

VYrnepoa, antoTponHbie MOAUGBHUKAIINK, PACTIPOCTPAHEHUE B IPUPOJE, (PU3NUecKrne U XUMUYECKUE CBOMCTBA. AlcopOius.
KpyroBoport yriepona B npupoe. OKCHabl yriaepojaa, ux Pu3ndeckue 1 XMMUYECKUe CBOMCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. OKOJOTUYeCKHe TpoOieMbl, CBsi3aHHble ¢ okcuaoMm yriaepona(lV); rumoresa r1i106aIBHOTO
MOTETUICHUS KJIMMAaTa; MapHUKOBbIN A (PexT. YToapHas KUCIOTa U €€ COMH, X (PU3NYECKUE U XMMHUYECKUE CBOMCTBA, MOTYyYCHUE
u npuMeHenne. KauecTBeHHas peakiys Ha KapOoHAT-HOHKI. Vcronb30BaHrne KapOOHATOB B OBITY, MEIUIIUHE, MPOMBIILIIECHHOCTH
Y CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHbIC MOHATHS 00 OpPraHWYECKUX BEIIECTBaX KaK O COCAMHEHUSX yriepoaa (MeTaH, dTaH, STUJICH, alleTHJICH,
ATAHOJ, TJIUIEPUH, YKCycHas kucioTa). Ix coctaB u xumudeckoe ctpoeHue. [loHsATHE 0 OMOJOrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — M HMX POJIM B XKU3HU 4elioBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHHMYECKUX
COE€IMHEHUMN.



Kpemunii, ero ¢usndyeckne M XUMHUYECKHE CBOMCTBA, MOJNydeHHE W NpuMeHeHue. COCNMHEHHs] KPEeMHHUS B TIPHUPOJE.
O6mme mpeacraBnennst 00 okcuae kpeMHusi(IV) m kpemHueBoit kuciore. CUIUKATHI, UX UCIOJIb30BAaHUE B OBITY, MEIUITMHE,
IIPOMBITIUICHHOCTH. BakHelmme cTpouTenbHbIE MaTepuajbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, jxene300eToH. IIpoGiemsl
0€30MacHOr0 UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUATIOB B MOBCEHEBHOM KU3HMU.

XUMUYECKUN IKCIIEPUMEHT: HM3y4YeHHE OOpa3I0B HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCJIOTBHI; MPOBEICHHUE
KaueCTBEHHBIX pEeaKIMii Ha XJIOPHUA-WOHBl M HAOJIOJCHUE MPH3HAKOB MX IMPOTEKAHMS; OMBITHI, OTpa)karomue (pu3ndeckue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB U MX COCIMHEHUH (BO3MOXKHO HCIIOJb30BaHUE BUACOMATEPUAIIOB); O3HAKOMJICHUE C 00pa3liaMu
XJIOPUJOB (TaJOreHUJIOB); O3HAKOMIJICHHME ¢ oOpasmamMu cepbl U €€ CcoeAUHEHUSIMH (BO3MOXKHO  HCITOJIb30BAHHUE
BHUJICOMATEPHUAIIOB); HAOMIOJEHHE TIpoliecca OOYrJIWBaHHUS caxapa MOJl JCHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI;
HM3yYeHHE XUMHUUYECKHUX CBOMCTB pa30aBIICHHOM CEpPHON KHCIIOTHI, MPOBEJACHHE KAueCTBEHHOW pEakIUH Ha CyibpaT-uOH U
HaOJII0/IeHUEe TpHU3HaKa €€ MPOTEKaHUs; O3HAKOMJICHHE C (U3WYECKUMHU CBOMCTBaMM a30Ta, (ochopa U UX COCAUHEHUU
(BO3MOKHO HCIMOJIb30BAHUE BHUEOMATEpUaNiOB), 00pa3liaMu a30THBIX U (PochHOpHBIX YIOOpEHM; MOIydyeHHe, coOupaHue,
pacro3HaBaHUE U W3yUYCHHE CBOMCTB aMMMAaKa; MPOBEJACHUE KAaUECTBEHHBIX PEaKIMil Ha HOH aMMOHUS U (ochaT-uoH U U3yUYCHHE
MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO HCIIOJI30BAHUE
BUJICOMATEPUAIIOB); U3yYCHUE MOJENICH KPUCTAIUTMYECKUX PEHIETOK anMasa, rpadura, QyiepeHa; 03HaKOMJICHHE C MTPOLIECCOM
afcopOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VyIJEM M YCTPONCTBOM MPOTHMBOrasza; IMOJIydeHHE, COOMpaHue,
pacro3HaBaHWE M U3Y4YEHUE CBOMCTB YTJIEKHUCIIOrO Ta3a; MPOBEJACHUE KAueCTBEHHBIX pEaKIMi Ha KapOOHAT- M CHJIMKAT-UOHBI
Y U3y4CHUE TMPU3HAKOB HUX IMPOTEKAHHUs; O3HAKOMJICHHME C MPOAYKIHMEH CUIMKATHOM IPOMBIIIJICHHOCTH; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TeMe «BakHelI11e HeMeTaulbl U UX COCMHECHUS».

Memannwst u ux coeounHenus

OO6mas XapakTepruCcTUKa XMMUYSCKUX JIEMEHTOB — METaJJIOB HA OCHOBAHUH MX IOJIOKCHHUS B TIEPUOAUICCKON CHCTEME
xuMmudeckux sneMeHToB . . MenaeneeBa u crpoeHusi atToMoB. CTpoeHHe MeTauioB. MeTajuimdeckasi CBsi3b U METaJIMyecKas
KpUCTAJTNYECKAs! PEIIETKA. DJIEKTPOXUMUUYECKUHN Psii HANPSHKEHU MeTauioB. GU3NUYECKUEe U XUMUYECKHE CBOMCTBA METAJLJIOB.
OO6mue cnocoObl MoaydeHus: MeTauioB. [IoHATHE 0 KOPPO3UKM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI X OT Koppo3uu. CriiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[IlemoyHbIE METAILIBL: TTOJOKEHUE B MIEPUOAUYECKON CUCTEME XUMUUYECKUX diieMeHTOB Jl. M. MenneneeBa; ctpoeHne nx
aTOMOB; HaxoXJieHHe B npupoje. dusnyeckue U XMMUUECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIBI U THIPOKCUIBI
HaTpus U Kanus. [I[puMeHeHue MEeIOYHBIX METAJUIOB U UX COCAMHEHUMN.




[IlenoyHO3eMeENbHBIE METAIUIBI MATHUM M KaJbLHMI: MOJOKEHUE B IIEPUOJIMUYECKON CUCTEME XUMHUYECKUX 3eMeHToB 1. U.
MenpaeneeBa; CTpOCHHE HMX aTOMOB; HaxOXAcHUE B mnpupoae. Pu3nMyecKkue M XMMHYECKHE CBOWCTBA MarHus M KaJbILUS.
Baxwuelime coequHeHns Kanblus (OKCUI, THAPOKCH L, COH). ZKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHHUN: TIOJOKEHHE B MEPUOJUYECKON cucTeme xumuueckux snemeHtoB J[. WM. MenneneeBa; CTpoeHUE aToMa;
HaxoXJeHue B mpupoje. dusnyeckrue M XMUMHUYECKHE CBOMCTBA alfOMUHMSA. AMQOTEpHBIE CBOWCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHUS.

JKenezo: monoxeHHe B IEPUOJMYECKOM CHUCTEME XUMHUUYEeCKHX »dieMeHToB /[I. . MeHzaeneeBa; CTpPOCHUE aToOMa;
HaxoXJIeHue B npupoje. dusnyeckue U XUMHUECKHE CBOMCTBA kene3a. Okcubl, rupokcuibl u cou xeneza(ll) u xeneza(Ill),
MX COCTaB, CBOMCTBA U MOJyUYCHHUE.

XHUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMu METaJJIOB M CIJIAaBOB, MX (PU3MUECKUMU CBOMCTBAMH; U3YUCHUE
pe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIOJIb30BAHHE BHUEOMATEpUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaJIbIIUSI U HATPUSL ¢ BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUJCOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI; MpoIlecca
TOPEHUS Keje3a B KUCIopoe (BO3MOXKHO MCIIOJIB30BaHUE BUACOMATEPHUAIOB); MPU3HAKOB MPOTEKAHUS KaYE€CTBEHHBIX PEaAKIUN
Ha WOHBI (Mar”usi, Kajublius, aqtoMuHus, 1uHKa, xene3a(ll) u xenmeza(lll), meau(ll)); HaOmroneHre W oOmMHMcaHUE MPOIIECCOB
OKpalllMBaHUsl MJIAMEHW HMOHAMHU HATpUsl, KaJIUs W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAJIOB); HCCIIEIOBAHUE
aM(OTEepHBIX CBOMCTB I'UJIPOKCHJIA AIFOMUHUS U TUIPOKCH]IA IIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeilime
METaJIJIbl U KX COCIUHEHHUS.

Xumus u okpyscarowasn cpeoa

HoBble Marepuanibl U TeXHOJIOTUM. BemiectBa M marepualibl B ITOBCEIHEBHOM JKU3HU YEJIOBEKAa. XHUMHUSA U 3JI0POBBE.
be3onacHoe wHCMONb30BaHWE BEMIECTB M XUMHUYECKHMX peakinuid B ObITy. IlepBas moMomis MNpH XHUMHYECKHX O0XKOrax
1 oTpaBicHUAX. (OCHOBBI JKOJOTHMYECKONW TPAMOTHOCTH. XHMHYECKOE 3arps3HCHHE OKpYXKarolleh cpeasl (mpeaeabHast
nomyctuMas koHreHtpanus semectB — [1JIK). Pons xumun B pemieHnn 3K0JI0THYECKUX TPOoOIeM.

[IpupoaHBIe HCTOYHUKH YTIEBOIOPO0B (Yroib, IPUPOIHBIN Ta3, HEMTh), MPOAYKTHI HX MEPEepadOTKH, UX POJb B OBITY U
MPOMBIIIJIEHHOCTH.

XUMUYECKUI IKCIIEPUMEHT: N3yUeHHE 00pa3iioB MaTEPHAIOB (CTEKJIO, CTUIABbI METAJLIOB, MMOJUMEPHbBIE MaTepUAIIbI ).

Mexcnpeomemmnnie ceasu




Peanu3zanust MeXXIpeaMETHBIX CBsI3eH MPHU U3YyYECHUH XUMUU B 9 KJlacce OCYIIECTBISIETCS Yepe3 UCTIOIb30BaHue KaK 00X
€CTECTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATUH, SABJISIFOUIUXCS CUCTEMHBIMU JIJIS1 OTAEJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTeCTBEeHHO-HAyYHbIE TOHSATHS: HAy4YHBIM (DaKkT, THUMOTE3a, 3aKOH, TEOPHs, aHaIW3, CHHTE3, KiacCU(UKaIMs,
NEPUOANYHOCTD, HAOJIOIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHHE, MOJIEND, SIBJICHNUE, TAPHUKOBBIN 3PPEKT, TEXHOIOT U,
MaTepuaibl.

dusuka: maTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij,
IPOBOJHUKH, TOJYNPOBOJHUKHU, TUAIEKTPUKU, (POTOIIEMEHT, MHAMKATOP, BEUIECTBO, TEJIO, O0BEM, arperarHoe COCTOSHUE
BELIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIIIMYECKAsl pelI€TKa, CIUIaBbl, (PU3NYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUS,
KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.1b1, COJIHILIE.

buonorus: ¢ortocunres, apixanue, Ouocdepa, SIKOCUCTEMA, MUHEPAJIbHBIE YAOOPEHUS, MUKPO3JIEMEHThI, MAaKPOJIEMEHTHI,
NUTATEIbHBIE BEILIECTBA.
I'eorpadus: atmochepa, ruapocdepa, MUHEpabl, TOPHBIEC MOPO/IbI, TOJIE3HBIE UCKOMTAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

TEMATHUYECKOE IINIAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA YACOB, OTBO/IUMbIX HA
OCBOEHME KAXKJIONU TEMbI
8 KJIACC (2 4 B Hexen10, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsl)
Pazpgen 1. IlepBonauyanbHbie XUMU4YecKre MOHATHS (20 1)
Tema 1. Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS M MPAKTUYCCKOM JIEITSIHFHOCTH YesioBeKa (5 1)
Tewma 2. BemectBa u xumuueckue peakuuu (15 u)
Paznen 2. Baxueimue npeactaButenu Heoprauudeckux ermiects (30 1)
Tema 3. Bozayx. Kucnopoa. Oxcumsi (5 4)
Tema 4. Bomopoa. CoctaB kucnot u coseit (5 1)
Tewma 5. KonuyecTBeHHBIE OTHOIICHUS B XUMUU (4 1)
Tema 6. Bona. PactBopsl. [lonsitue 06 ocHoBanusx (5 1)
Tema 7. OCHOBHBIE KJIaCChl HEOPraHUYECKUX coearnHeHu (11 1)
Paznen 3. [lepuoanyueckuil 3aK0H U MEPUOANYECKAsA cUCTeMa XUMUUecKuXx 3eMeHToB . M. MenneneeBa. CTpoeHre aTOMOB.
Xumudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (15 1)



Tema 8. [lepuoanueckuii 3aKoH U epUoUUYECcKasl cucremMa Xxumudeckux 3iaeMenToB [[. . MenaeneeBa. Ctpoenue aroma (7 4)
Tema 9. Xumnueckast cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIEC pEaKIuu (8 4)

9 KJIACC (2 4 B Hee1o, Bcero 68 4, u3 Hux 4 4 — pe3epBHOe BpeMs)
Paznen 1. BemectBo n xuMuueckue peakiuu (17 9)
[ToBTOpEHUE U yrayOiaeHne 3HaHUM OCHOBHBIX pa3/ienoB Kypca 8 kiacca (5 4)
Tema 1. OcHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKHUX peakiui (4 u)
Tema 2. DnexTponutudeckas IUCCOlMalML. XUMUYECKUE peakliiu B pacTBopax (8 u)
Paznen 2. Hemetannsl u ux coequuenus (24 )
Tema 3. OOGmias xapakrepucTuka XuMuueckux aneMeHToB VIIA-rpynmel. ['anorens (4 1)
Tema 4. O6m1as xapakTepucTuka XuMuueckux 3eMeHToB VIA-rpynmsl. Cepa u e€ coenunenus (5 4)
Tema 5. O0uias XxapakTepucTUKa XUMAYECKHUX AJ1eMeHTOB VA-rpynmnsl. A30T, pocdop u ux coequnenus (7 1)
Tema 6. O0u1as XxapakTepucTUKa XUMAYECKHUX IeMEeHTOB [V A-rpynnsl. Yriaepoa 1 KpeMHUR U UX coeAuHeHus (8 1)
Paznen 3. Metayuiel u ux coenunenus (20 u)
Tema 7. O6uue cBolicTBa METAIOB (4 )
Tema 8. Baxneiine Metamibl U ux coeguHeHus (16 1)
Paznen 4. Xumus u okpyxatomas cpena (3 4)
Tewma 9. BemectBa 1 Matepuasl B )KU3HH yeoBeka (3 u)

TemaTu4yeckoe NJIAHUPOBAHHE MPAKTUYECKUX U JIa0OPATOPHBIX padoT B 8 Kiiacce

Neo Tema Coaep:xanue HeneBas Koxa-Bo ILnanupyemsle Hcnoabn3oBanue
n/n YCTAHOBKA YPOKa 4acoB pe3yJabTaThl o0opynoBaHus
1 | Meroapl NO3HAHUS B XUMHH. [TpakTrueckas 3HAKOMCTBO C 1 YMeHue noab30BaThCs JlaTuuk Temnepa-

OKCnepUMEHTAIbHBIE OCHOBBI pabota Ne 1 OCHOBHBIMU HarpeBaTeIbHBIMU TypHI (TepMonap-
XUMHH «3yuenune METOJIaMU HayKH npubopamu HBII), CHUPTOBKA
CTpOEHUS TIa-
MEHU»
2 | Mero/ibl O3HAHUS B XUMHH. JlaGopaTopHbIii 3HAKOMCTBO C 1 Omnpenensitb BO3MOXHOCTh | JlaTuuk Temnepa-




3KCHepI/IM€HTaJIBHLIe OCHOBBEI
XUMHNH

onbIT Ne 1 «Jlo
KaKou

OCHOBHBIMH
METOAaMH HayKH

MPOBEICHUS PEAKLUI U
MIPOIIECCOB, TPEOYIOIINX

TypHl (TEpMonap-
HBI), CIIUPTOBKA

TEeMIIepaTyphl HarpeBaHus
MO’KHO HarpeThb
BEILIECTBO»
Merto/1bl TO3HAHUS B XUMUHU. JlaGopaTopHbIii Hatb YMeHue BbIOUpaTh Jatuuk Temmepa-
DKCnepuMEHTAIbHBIE OCHOBBI onbIT Ne 2 MPEACTABICHHUE O pUOOPHI 7Sl IPOBEACHUS | TYphI IJIATHHOBHIH,
XUMHH «3mepenue TOYHOCTH U3MEepEeHHil, TpeOyrommx TEPMOMETD,
TEeMIIepaTypbl n3MepeHuit mud- TOYHOCTH TOKa3aHUMN 3JIEKTpUYECKas
KHUIICHUS BOJBI C POBBIX JTaTYMKOB U IUTMTKA

MIOMOUIBIO AAaTYMKA | aHAJIOTOBBIX

TeMIeparypsl U npubopoB

TEPMOMETPA»
MeTopl TO3HAHUS B XUMUHU. JlaGopaTopHblii CdopmupoBathb 3HATh MIPOLECCHI, JlaTuuk Temnepa-
DKcrepuMEHTAIbHBIE OCHOBBI onbIT Ne 3 IIPEACTABIICHUE O IIPOTEKAIOIINE IIPU Typhl (TEpMONIAPHbII)
XUMHH «Onpenenenue TEMIIEpaType IIaB- IUTABJICHUU BELIECTB U UX

TEMIEPATYPbI JeHMUS, KpUCTAJIIN3aLUU

IUIABJICHUS U 00paTUMOCTH I1JIaB-

KpUCTAJUIU3ALU1 JICHUS U

0JIOBa» KPUCTAJIIIN3aLu1
IlepBOHaYaIbHBIE XUMUYECKHE JlaGopaTopHbIii OKCIepUMEHTAIBHO YMeTp oTan4aTh JlaTuuk anexTpo-
MTOHSTHSL. onbIT Ne 4 € OIpeieIeHHe BOJIOIIPOBOJHYIO BOJY OT IIPOBOJIHOCTH,
YucTele BelecTBa U CMeCU «BononpoBoiHas U | AMCTUIUIMPOBAHHON JTUCTUUTUPOBAHHOM, 3HaTh, | HUPPOBON MH-

JUCTWIIMPOBAaHHAs | U BOJIOIPOBOJIHOM MoYeMy JUIsl IPOBEACHHUS KPOCKOII

BOZA» BOJBI JKCIIEPUMEHTOB HUC-

MOJIB3YIOT TUCTH/UTHPOBAH-
HYIO BOJY




HepBOHa‘-IaJIBHLIe XUMHUYCCKUC
IIOHATHA.

du3nuecKnue U XUMHUUECKHUE SIBIIC-
HHA

JleMOHCTpalIMOHHBI
1 skcepuMeHT No
1 «Boiaenenue u
MOTJIOLICHHE Terlla

N3yuenue
XUMHYECKHX 5IB-
JeHUN

VYMeTh OTIU4aTh
(bu3mYecKre MpoIecCh OT
XAMHYECKHUX PEaKUi

JaT4uk Temmepa-
TypBbI IJIATUHOBBIN

— NPU3HAK
XUMUYECKOU
peaxum»

7 | IlepBoHauaabHbIE XUMHUYECKHE JemoHcTpaunonnsl | M3ydyeHue aBieHUn 3HaTh, uTO Npu nporekanuu | [Ipubop 11t ONbITOB
MOHSATHUA. 1 5KcriepuMeHT Ne | rpu pa3ioKeHUuu peakLMii MOJIEKYIIbI C JIEKTPUUECKUM
[IpocTeie u cii0XHbBIE BElIECTBA 2 «PaznoxeHue CJIOXHBIX BEILIECTB BEIIECTB pa3pyLIalOTCs, a TOKOM

BO/IbI aTOMBI COXpaHsoTCs (A5
ANEKTPUUYECKUM BELIECTB C MOJIEKYJISIPHBIM
TOKOM» CTPOEHHUEM)

8 | IlepBoHayambHBIE XUMUYECKUE JleMOHCTpallMOHHBI | DKCIIEPUMEHTAIbH 3HaTh HOPMYIUPOBKY Becbl aneKTpOHHBIE
MOHSATHUA. i skcriepuMeHT Ne | oe 10Ka3aTeabCTBO 3aKOHA U YMETb IPUMEHSATH
3aKOH COXpaHEHMs MacChl BEIIeCTB | 3 «3aKOH CO- JeHCTBUS 3aKOHA €ro Ha IPaKTUKE IIpU

XPaHEHUs! MacChl pELICHUH pacuETHBIX 3a/1a4
BEILIECTBY
9 | Knaccel Heopranmueckux coequHe- | JleMoHCTpalMoHHBI | DKClIepUMEHTaIbH 3HaTh 00bEMHYIO A0m0 co- | [Ipubop ans
Huit.CoctaB Bo3yxa 1 oKcriepuMeHT Ne | 0 onpenenuThb CTaBHBIX YacTel BO3/1yXa OnpeleeHus co-
4 «OnpeneneHue coJIepyKaHue Kuc- CTaBa BO3/lyXa
COCTaBa BO3/lyXa» | JOpOAA B BO3JAyXe
10 | Knaccel Heopranuyeckux coeaune- | I[Ipakruyeckas CuHre3 conu u3 Ymets npoBouTh npoctei- | Ludposoit mu-
Huii.CBOMCTBA KUCIIOT pabota Ne 2 KHUCJIOTBI U OKCHA M€ CUHTE3bl HEOPraHW4e- | KPOCKOIT
«Ilony4yenue MeTaia CKHX BEILECTB C
MEIHOIO Ky- HCII0JIb30BaHNEM
ropoca WHCTPYKIUU
11 | PacTtBOpHI JlaGopatopHbIit Hccnenosars HNwmets npencrasiaeHue o JlaTunk Temmepa-
onbIT Ne 5 3aBHCHUMOCTh pa3HOI 3aBUCUMOCTHU TYpbl IIATUHOBBIN
«M3yueHue pPacTBOPUMOCTH OT PacTBOPUMOCTHU BEUIECTB OT
3aBUCHUMOCTH TEMIEPATYPBI TEeMIIepaTypbl

pPacTBOPUMOCTH




BCIICCTBA OT

TeMIIepaTypbl»
12 | PacTBOpHI JIaGopaTopHbIii ITokazatb YMeTh UCoIb30BaTh [Mudposoii mu-
onbIT Ne 6 3aBUCUMOCTh HU(PPOBON MUKPOCKOII ISl | KPOCKOII
«Habnronenue 3a pacTBOPUMOCTHU OT n3ydeHus: Gopmbl
pocToM TeMIIepaTyphbl KPHCTAJJIOB
KpHUCTAJIJIOB
13 | PacTBOpHI JIaGopaTopHblii Cdopmuposatb Hmetsb nmpenacTaBieHue o JlaTuuk Temnepa-
onsIT Ne 7 IIOHATUSA Pa3JINYHOM HACBIIEHHOCTH | TYpbl INIATUHOBBIN
«IlepechiieHHbI | «pa3baBiIeHHBIN pacTBOpa pacTBOPSIEMbIM
pacTBop» pacTBop», BEIIECTBOM
«HaCBILICHHBIN
pacTBoOp»,
«T1epEeChILEHHBII
pacTBOp»
14 | PacTBOpHI [IpakTuyeckas Cdopmuposatb VYMets onpenensaTs KoHLeH- | JlaTuuk ontudeckoil
pabora Ne 3 IIPEJICTaBICHUE O TpalMIO pacTBOpa, IJIOTHOCTHU
«Onpenenenne KOHIIEHTpAaLluu Be- VCIIOJIB3YS] HHCTPYKIIUIO
KOHLEHTPALUN IIeCTBA U
BELIECTB KOJIOPU- | KOJIMYECTBEHHOM
METPUUYECKUM aHam3e
METOJIOM»
15 | Kpucramioruapatsl JlaGopatopHbIit CdopmupoBaTh 3HaTh CIOCOOHOCTH JlaTunk Temmepa-
onbIT Ne 8 MIOHSTHE KPUCTAJIIOTUAPATOB TYpBbI TUTATUHOBBIH
«Onpenenenue «Kpucramioruapar paspyuarbcst Ipu
TEMIIEPATYPbI ». HarpeBaHUu
pas3noxeHus
KpHUcTaJ-

Joruaparay




16 | Knaccel HeopraHu4ecKux IIpaxTueckas Cdopmuposats YwMmers onpenenars pH pac- | laruuk pH
COCAMHEHU. paborta Ne 4 MIPEJICTABJICHUE O TBOpPOB
OcHoBaHus «Onpenenenue pH | pH cpensl kak xa-
pPacTBOPOB KUCIIOT | PAKTEPUCTUKHU
U LIEJI0YE» KUCJIOTHOCTH
pacTtBopa
17 | Knaccel Heoprannueckux coeaune- | JlabopaTtopHbliit CdopmupoBath [IpumeHnsATh yMEHUS 11O Hatuuk pH
HUH. onbIT Ne 9 IIPE/ICTABIICHHUE O onpenenenuro pH B
OcHoBaHus «Omnpenenenue pH | mkane pH MPAaKTUYECKOU
Pa3IUYHbIX Cpel» JESTENIbHOCTH
18 | Kmaccel Heopranndeckux coeaune- | JlaboparopHsii OKCrepuMEeHTalIbH [ToHnMare cymHocTh Hatuuk pH, no3arop
HUH. onbIT Ne 10 0 JI0Ka3aThb npoliecca HeUTpanu3auuu 1 | 00bEMa KHUJIKOCTH,
XUMHYECKHE CBOMCTBA OCHOBaHUN | «Peakius XUMHUYECKUE IIPUMEHATH IIPOLIECC OropeTKa, JaT4uK
HEHUTpaIu3alun», | CBOWCTBA HEUTpanu3anuy Ha TEMIIEPATYPBI
JEMOHCTPALIMOHHBI | OCHOBaHUM IPAKTHKE IJIATUHOBBIH,
1 DKcriepuMeHT Ne JaTYUK aBJICHMS,
5 «TemnoBon MarHuTHas MelaiKa
s ekt peakiuu
THIPOKCHIA
HaTpHsl C yrie-
KHCIIBIM Ta30M»
19 | Xumuueckas cBs3b JemoHncTpannonnsl | [Toka3ars YMeTh onpenensaTh THII JlaTuuk Temnepa-
it onbIT Ne 6 3aBUCUMOCTD KPHUCTAJUIMYECKUX PEIIETOK | Typhl INTATUHOBBIMN,
«Temneparypa bu3nueckux 110 TEMIIEPATYPE IUIABJICHUS | JATYUK TEM-
TJIaBJICHUS CBOICTB BeIlIECTB neparypbl TepMoO-

BEILECTB C pa3-
HBIMHU THUIIAMU
KPUCTAJUIMYECKUX
PEETOK

OT THIIa
XAMHUYECKOU CBA3U

MTApHBIN




TemaTH4yeckoe IVIAHUPOBAHMUE NMMPAKTUYICCKUX U ﬂaﬁopaTopme paﬁoT B 9 KJ1acce

Ne Tema Conep:xanue esneBas Koua-Bo | Ilnanupyemble pedyabrarbl | Hcnoab3oBaHue
n/n YCTAaHOBKA YPOKa 4acoB o0opynoBaHust
1 | Teopus anexTponauTudeckoit nucco- | Jlemonctpaunonnsl | [lokazare, 4To 1 3HaTh, UTO PaCTBOPEHUE — JaTtuuk Temmepa-
HHauu i onbIT Ne 1 pacTBOpeHUE (bU3UKO-XMMHYECKUN TTPO- TYpbl IUIATUHOBBIN
«TemnoBoit 3¢pexr | BemecT UMeeT P ecce
pacTBOpEHUS Be- MIPU3HAKOB
IIECTB B BOJE» XUMHYECKON
peakuuu
2 | Teopus anexTponuTHIECKOi aucco- | [IpakTuueckast BBenenue nosstuit 1 YMeTh dKCIEpUMEHTAIBHO JlaT4mk 35eKTpo-
A pabota Ne 1 «QIEKTPOIUT» U OIIPEACIIATD MIEKTPOJIUTEL U | IPOBOJIHOCTH
«DNEKTPOIUTHI U «HEDJIEKTPOJIUT HEJJIEKTPOJIUTHI
HEDJIEKTPOJINTHD)
3 | Teopus »reKTpOIUTHIECKOH Tucco- | JlabopaTopHBIit CdopmupoBaTh 1 3HaTh, KaKO€ BIUSHUE OKa- JlaT4mk 251eKTpOo-
A onbIT Ne | IIPEJICTaBICHUE O 3bIBAET BOJIA HA IUCCOLIAA- IIPOBOJTHOCTHU
«BnusHue BIIUSTHUU PacTBO- LIAIO BEIIECTBA
pacTBOpUTENS Ha puTens Ha
JIUCCOLUALIUIO JMCCOLUALINIO

QJICKTPOJINTA




Teopust 271€KTPOTUTUIECKON AUCCO-
[Uanuy.
CunbHbIe U crabble AJIEKTPOIHUTHI

JlaGopaTopHbIii
onbIT Ne 2
«CUIIbHBIE U

OKCepUMEHTAJILHO
BBECTH ITOHITHE
«CJa0BIH dJICK-

YMeTh onpeaensaTh CUIIbHbIC
U clla0ble JIEKTPOIIUTHI C TI0-
MOIIBIO JJaTYHKA

JlaT4mk 351eKTpOo-
IIPOBOJAHOCTH

cyiabble 3J1eK- TPOJIUT» INEKTPOIPOBOIHOCTH

TPOJIATEI»
Teopus anexkTpoauTrueckoil nucco- | Jlaboparopuslit Cdopmuposatsb 3HaTh 3aBUCUMOCTb 3JIEKTpo- | JlaTuuk 31nekTpo-
Uanuu onbIT Ne 3 IIPEJICTaBICHUE O IIPOBOJAHOCTH PACTBOPOB OT | IPOBOJHOCTH

«3aBUCUMOCTD 3aBUCUMOCTH KOHUCHTpAalU NOHOB

AIIEKTPO- IIEKTPOIPOBOIHOC

IIPOBOAHOCTHU TH PaCTBOPOB OT

pacTBOPOB CUJIBHBIX | KOHLICHTpALUU

AJIEKTPOJIUTOB OT HMOHOB

KOHLEHTpaluu

HMOHOB»
Teopus anexrponutrueckoit nucco- | [Ipaktuyeckas 3aKpenuThb YMeTh 3KCIIEPUMEHTAIEHO JlaTuuk anexTpo-
Uauu pabota Ne 2 IIPEJICTaBICHUE O OTpeAEATh KOHIEHTPALUIO | IPOBOJIHOCTH

«Onpenenenne 3aBHCHUMOCTH COJIM B PaCTBOPE C MOMOILBIO

KOHIEHTpaluu AIIEKTPO- JaTYMKa AJIEKTPOIPOBOIHO-

COJIU TIO AJIEKTPO- IIPOBOAHOCTH CTH

IIPOBOAHOCTH pacTBOpOB OT

pacTBopa» KOHLEHTpalluu

HOHOB

Teopus anekTpoauTHdeckoi aucco- | JlabopaTopHsii Hccenenosars [IpuMeHATH 3HaHUA O peak- JlaT4mk 251eKTpOo-
ALY, onbIT Ne 4 0COOEHHOCTH MU HEMUTpaNu3aluy B UHBIX | IPOBOJHOCTH,
Peakiiuu nonHoro ooMeHa «B3zauMojercTBue | MPOTEKAHUS YCIIOBUSAX n103aTop 00BbEMa

THJIpOKCUAA Oapusi | peakluu Heu- KHUJIKOCTH, OIOpeTKa

C CEpHOM KHC- TpalIu3alnnuu

JIOTONY




8 | Teopus anekTponUTHUECKO qucco- | JlJabopaTopHbIii OKCepUMEHTAJILHO 3HaTh, 4TO BCE pacTBOpUMBIE | JlaTuMK 31€KTpOo-
Uanuu onbIT Ne 5 II0Ka3aTh B BOJIE COJIU SIBJISIIOTCS CUIIb- | IIPOBOJHOCTH
«O6pa3oBanue 00pa3oBaHUE MOHOB HBIMU AJIEKTPOJIUTAMU
CoJIell aMMOHUS» IIPYU peaKkLuu
aMMuaka ¢
KHCIIOTaMU
9 | XuMHYeCcKHe peaKIHH. JlaGopaTopHbIii N3yuenue Nmets npencrasnenue o te- | Jlaruuk temiepa-
OKHCAUTENBHO-BOCTAHOBUTEIbHBIE | OIBIT Ne 6 OKHUCJIUTEIIbHO- IUIOBOM 3(PPEeKTEe OKUCIHU- TypBbI IJIATUHOBBIN
peakuuu (OBP) «3yueHue BOCCTAaHOBUTEJIbHBI TEJIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuuu B3au- X MPOLIECCOB, peakuui
MOJCUCTBUSA MIPOTEKAIOIIHUX C
Cyib(UTa HATPUS C | BBLACICHUEM
IIEPOKCUJIOM BOJIO- | SHEPTUHU
ponay
10 | Xumuueckue peaknuu. OBP JlaGopaTopHblii [oka3zarb, 4TO B HNwmerts nipeacrasinenus o pa3- | Jaruuk pH
onbIT Ne 7 porecce JIMYHBIX IPOJYKTAX OKUCIIU-
«3menenue pH B nporekanus OBP TEJIbHO-BOCCTAHOBUTEIIBHBIX
Xoze BO3MOXXHO peakuuii
OKHUCJIUTEIBHO- oOpa3oBaHue
BOCCTaHO- KHCIIOTBI MJIU
BUTEJbHBIX HIeJI0Yn
peaxkuuii»
11 | Xumnueckue peakuuu.OBP JlaboparopHsblit KonnyectBeHHO 3HAaTh, 4YTO METAJUIBI SABJISIIOT- | JlaTuuk Hampsixke-
onbIT Ne 8 0XapaKTepU30BaTh Cs1 BOCCTAaHOBUTEIISIMU C pa3- | HUSA
«CpaBHUTENBHAS BOCCTaHOBUTEIIb- HOW BOCCTaHOBUTEIIbHOM
XapaKTepUCTHKa HYIO CLIOCOOHOCTh CIOCOOHOCTHIO
BOCCTAHOBUTEIBHOMN | METAIIJIOB
CHOCOOHOCTH

METAIIIOB»




12 | Xumuueckue peakuuu. JemoncTpauvonssl | M3yunts 3HaTh 3aBUCUMOCTb cKopocTH | IIpubop mis mi-
CKOpOCTh XMMHUYECKON peakluu ¢ onbIThl Ne 2 3aBHCHUMOCTb CKO- peaKIy OT Pa3IMYHbIX (aK- | JHOCTPALMH 3aBU-
«M3yuenue Bnus- pOCTHU pEeaKLUU OT TOPOB — TEMIIEPATYpPbl, KOH- | CUMOCTH CKOPOCTH
HUS PA3JINYHBIX pa3IMYHBIX LEHTPALUU PearupyroIux XUMHYECKON
¢dakxTopoB Ha ¢bakxTopoB BEILECTB, KaTaJIn3aTopa, peaxkuuu oT ycio-
CKOPOCTb PEaKLIU» IIPUPOJIbI BELECTB, IUIOIAAN | BUU
COIPUKOCHOBEHMSI BELLIECTB
13 | Hemerasmisl. JleMOHCTpallMOHHBI | DKCIIEPUMEHTAIBHO 3Hath pusnUecKue u Anmnapar s
l"anorenst i onbIT Ne 3 € U3yUYCHHUE XUMHUYECKHUE CBOMCTBA IIPOBEJICHUS XU-
«H3yuenue Pu- (bu3NYECKUX U raJIOreHOB. Y METh MHUYECKHX IIPO-
3UYECKUX U XUMHYECKHUX 3alKChIBaTh YPABHEHUS neccoB (AIIXP)
XUMHUYECKHUX CBOICTB XJI0Opa peaxkuuii raJoreHoB ¢ Me-
CBOICTB XJIOpa» TaJylaMy, HEMETaJllaMu, UX
Pa3IMYHYI0 OKUCIIUTENbHYIO
CIOCOOHOCTh
14 | Hemeranmsl. JemoHcTpanmonusl | M3yuuTk cBoOiicTBa 3HaTh pU3HUECKUE U Anmapart ajis

Oxcuppl cepsl.
CepHucras KUCIOTa

i onbIT Ne 4
«M3yueHne CBOMCTB
CEpPHUCTOrO rasza u
CEpHUCTOU
KHCIJIOTBI»

CCPHUCTOI'O I'a3a

XUMHYECKHE CBOMCTBA
CEpHHUCTOrO rasa.

YMeTh 3anuceIBaTh
YpaBHEHUS PEakLUi rasa ¢
BOJIOM, CO IIeIoYaMHu

IIPOBEJICHUS XU~
MHUUYECKUX PEaKInui
(AITXP)




15 | Hemerasisbl. JlaGopaTopHbIii OKCepUMEHTAJILHO 3HaTh, 4TO pacTBOp amMmuaka | JlaTuuk a3nexTpo-
AmMuak onbIT Ne 9 OKa3aThb B BOJIE — CJIa0BIi 2JIEKTPO- MIPOBOJHOCTH
«OCHOBHBIE IIPUHAJIEKHOCTD JIUT.
CBOMCTBAa aMMHaKa» | pacTBOpa aMMHUaKa YMeTb onpeaenars 310
K c1a0bIM CBOMCTBO C MIOMOILBIO JaT4U-
ANEKTPOJIUTAM Ka 3JIEKTPONPOBOJHOCTH
16 | Mertamisbl. JlaboparopHsbrit DKCHepUMEHTAIBHO 3HaTh CBOMCTBA coeMHEHU | JlaTumk 3nexTpo-
Kanpuuit. onbIT Ne 10 YCTaHOBUTH KaJIbIYA U €0 3HAYCHUE B IIPOBOJHOCTH,
CoenuHeHus KajibLus «B3aumoneiictBue | oOpazoBaHue IPUPOJE U )KU3HU YEJIOBEKA | MArHUTHAs Me-
M3BECTKOBOW BOJIBI | CPEHEN U KHUCIION majika, mpuoop st
C YIJIEKUCIBIM coJu MOJIyYEeHUS Ta30B
ra3zoMm» niy annapar Kumnma
17 | Meramnsr.XKenes3o JlaGopaTopHbIii Hccnenosats 3HaTh, YTO MPOLECC KOPPO- JlaTuuk naBieHus
onsIT Ne 11 rpowuecc die- 31U METAJJIOB IIPOTEKAET B
«Oxwucnenne TPOXUMHUYECKON IPUCYTCTBUH BOJBI U KUCIIO-

’Kele3a BO BIIAYKHOM
BO3J1yXE»

KOPpO3UH XKeje3a B
BO3JIyXe

poma.3HaTh (HaKTOPHI, YCKO-
pSIOIINE TPOLIECC KOPPO3UU




