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1. ITnanupyemovie pesynvmamot 0c6oenusn yuedno2o0 npeomema «Xumuay
Pabouas nporpamma copmMupoBaHa ¢ yueToM paboueil mporpaMMbl BOCIUTAHUS, IPU3BaHa 00ECIIEUNTh JOCTH)KEHUE INYHOCTHBIX PE3yJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATDI
JInuHOCTHBIE pe3yabTaThl OCBOEHUS IPOrPaMMbl OCHOBHOI'O O0IIIEro 00pa3oBaHMsl JOCTUTAIOTCS B X0/1e 00y4eHHs] XUMHUU B €IMHCTBE y4eOHOH U
BOCIIUTATEIbHON JEATEIIBHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMHU U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMH,
IPUHATHIMU B O0ILIECTBE IPABUIAMU U HOPMaMHU MOBEIEHUS U CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLIMATIM3ALMN
00yJaroIuXCs.
JInuHOCTHBIE pe3yabTaThl OTPAXkAOT TOTOBHOCTh O0YYarOIUXCsl PYKOBOJCTBOBATHCSI CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMHA U pacIiupeHue
OTIbITa JIEATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:
1) naTpHOTHYECKOT0 BOCIIUTAHMS:
LIEHHOCTHOT'O OTHOILIEHUS] K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJIEINIO, IOHUMaHUs 3HAUE€HUSI XUMUUYECKOI HayKU B
’KHM3HU COBPEMEHHOT'0 00IIeCTBa, CIIOCOOHOCTH BJa/leTh I0CTOBEpHON MH(POpMaLIEll 0 MepeloBbIX JOCTHXKEHUSAX U OTKPBITUAX MUPOBOH U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;
2) rpasKIaHCKOr0 BOCIIMTAHUS:
IIPEJICTAaBICHMSI O COLMAIbHBIX HOPMAaX M MpaBUiIaxX MEKJINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MI0JIE3HOM, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPYECKON M IPYTUX BUJAX AEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM NEeSITEIbHOCTH MPH
BBINIOJTHEHUH Y4€OHBIX, [I03HABATEIbHBIX 3314, BBIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUH YY€OHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIH B ITPOLIECCE ATOI yueOHOH J1esTebHOCTH, FTOTOBHOCTH OLIEHUBATh CBOE MTOBEJICHUE U MOCTYIIKU CBOUX
TOBapHUILEH C MO3ULNN HPAaBCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHHUS MOCIIEICTBUM OCTYIKOB;
3) HEHHOCTH HAYYHOT'O TIO3HAHMSI:
MHUPOBO33PEHYECKUE MPEACTABIECHHUS O BEIIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISAIOLINE OCHOBY JJIsl IOHUMaHUS CYITHOCTH HAyYHOH KapTHUHBI MUpa, IPECTaBIeHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;
M03HaBaTeIbHbIE MOTHBBI, HAlPaBJIEHHbIE HA MTOJyYEHHE HOBBIX 3HAHHUM MO XMMUHU, HEOOXOUMBIE /Il O0BSICHEHUS Ha0JII0JaéMbIX IIPOIIECCOB U
SIBJICHUH, I03HABATEIbHON, UHPOPMALITMOHHON M YUTATENILCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHOM pabOThl C y4EOHBIMHU TEKCTAMU,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;
MHTEpEC K 00YUYEHHUIO U MMO3HAHUIO, JIFOO03HATEIbHOCTh, FTOTOBHOCTh U CIIOCOOHOCTh K CaMO0OOpa30BaHNUI0, IPOEKTHOM U UCCIIE0BATENbCKON
NesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS 00YUEHHUs B AalbHEHIIEM;
4) hopMHUPOBAHMS KYJIbTYPHI 3/10POBb:
OCO3HaHME IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIICHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3/J0POBBII 00pa3 )KM3HU, OCO3HAHUE MTOCIIEACTBUHN U
HENpPUITHE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusl), HEOOX0IUMOCTH COOII0IEHUS MpaBuil 0€30MacCHOCTH IIpU
O0paIeHn! C XUMUYECKIUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;
5) Tpy10BOr0 BOCIIMTAHUS
MHTEpEC K MPaKTUYECKOMY U3YUEHUIO Mpodeccuii U Tpyna pa3IudyHOro poja, yBaXXeHHUE K TPYy U Pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YUCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUM 110 XUMUU, OCO3HAHHBIN BBIOOp MHAMBUAYAILHON TPAEKTOPUU MTPOJOHKEHUS 00pa30BaHus C YUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIeTHON MpOoecCHOHATbHOM NesTeTbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJJalTUPOBATHLCS B MPO(ECCHOHAIBHON CPEIE;
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6) 9KOJIOTNY€ECKOT0 BOCIUTAHHUS:

9KOJIOTMYECKH I1e71eco00pa3Hoe OTHOUIEHUE K IPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS, TIOHUMAaHUE [IEHHOCTH 3/10POBOTO
u 6e3omacHoro odpasa JKU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DPM3NYECKOMY M IICUXHMYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH
COOJIIO/ICHHSI TPABMJI 0€30IIaCHOTO MOBECHUS IIPH PadOTE C BELIECTBAMH, a TAKXKE B CUTYALUX, YTPOKAIOMINX 3I0POBBIO M )KU3HU JIIO/ICH;
CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOJTy4aeMble IIPU U3yYSHUU XUMUH, IJIs pEIIeHUs 3a/1a4, CBI3aHHBIX C OKpY KaIoIIel IPUPOIHOMN cpeoi, s
MOBBIIICHUS YPOBHS YKOJIOTHYECKON KYIbTYphl, OCO3HAHHS ITI00AIBHOTO XapaKTepa KOJIOTHUECKHUX MPOOJIeM U IyTeil NX PEeLIeHUs TOCPEICTBOM
MCTOIOB XUMHUH, SKOJOTHICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATLCSA UM B HO3HaBaTeJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHLHOﬁ IIPaKTHUKE.
METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIACISIOT 3HAUMMBIE 17151 POPMUPOBAHUS MUPOBO33pEHHS OOIICHAyYHbIE TIOHATHS (3aKOH, TEOPHS,
NPUHIINI, THIIOTE3a, (PAKT, CHCTEMA, TIPOLECC, SKCIEPHUMEHT U JIPYroe. ), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPeMeTax u
MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEICTABICHHIE O LEIOCTHON HAyYHON KapTHHE MUPA, M YHUBEPCAJIbHBIE YIeOHbIE
nencTBus (MM03HaBaTeIbHBIC, KOMMYHHKATHBHBIC, PETYIISITHBHBIC), KOTOPhIE 00ECIeUNBAIOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIIEHOMY
TUIAHUPOBAHHIO U OCYILECTBICHUIO YYSOHOH eI TeIbHOCTH.

IMo3naBaTeIbHBIE YHUBePCATIbHBIE YUeOHbIE el CTBUS

Ba3oBble jornyeckue aeiicTBus:

YMEHHS UCTIONIB30BAThH MPUEMBI JIOTHYECKOTO MBIIIUICHHS TIPH OCBOCHNUH 3HAHUI: PACKPHIBATH CMBICIT XMMUYECKUX TTOHITHI (BBLACIATH UX XapaKTePHBIC
IMPpU3HAKH, YCTAHABJIMBATb B3AUMOCBA3b C APYTHUMU HOHSITI/I?IMI/I), HCIIOJIB30BaTh IIOHATHUA IJIA O6’I)$ICHGHI/I$[ OTACIBbHBIX (baKTOB u ﬂBJ’IeHHfI, BI)I6I/IpaTB
OCHOBAHHMS ¥ KPUTEPHH JUTS KIaCCH(PUKAIMHM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKILUi, YyCTaHABINBATh NPUYNHHO-CIICICTBEHHBIE CBSA3U MEXIY
O6’B€KT3MI/I HU3YUCHUA, CTPOUTDH JIOTHYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), J€JIaTh BBIBOJAbBI U 3aKJIFOUCHU A,

yMEHHE IPUMEHSTh B TIPOLECcCe MO3HAHUS MOHATHS (TIPEIMETHBIE M METAaNPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCTIOIB3yEeMbIE B X UMHH,
Hpeo6pa303513aTL IIHUPOKO IMPUMEHACMBIC B XUMHUU MOACIIBHBIC TPECACTABIICHUA — XUMHWYECKUH 3HAK (CI/IMBOJ'I BHGMGHTa), XUMHNYECKasa q)OpMYJ'Ia n
ypaBHEHHE XUMHUECKON Peakluy — IIPH PEHICHUH y4eOHO-TI03HABATENIFHBIX 33/1a4, C YYETOM 3THX MOJIEIBHBIX MPEICTABICHUH BBISBISTD U
XapaKTCPU30BaTh CYIICCTBCHHLIC ITPU3HAKH NU3Yy4aCMbIX 00BEKTOB — XUMHUYECKUX BEHICCTB U XUMHUYCCKHUX peaKHHﬁ, BBISABIIATDH 06HII/I€ 3aKOHOMCPHOCTH,
NPUYUHHO-CJICICTBEHHBIE CBS3U M IPOTUBOPEYHS B M3y4aeMbIX MPOLIECCAX U SIBICHUSX.

Ba3oBble ucciieioBaTejbCKue AeiiCTBUA:

YMEHHE HCII0Ib30BaTh IMOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMUS, a TAK)KE B KAYECTBE OCHOBHI [Tl ()OPMUPOBAHMUS TUTIOTE3HI 110
IMPOBEPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX Cy>KZ[€HPII7[;

NPUOOPETEHHUE OTIBITA 10 IUTAHUPOBAHUIO, OPTAaHU3ALIUH U TIPOBEICHUIO YYCHNYECKUX IKCIIEPUMEHTOB, YMEHNE HA0II01aTh 33 X0OI0M Tpoliecca,
CaMOCTOSTEIILHO MPOrHO3UPOBATH €r0 Pe3yibTaT, GOPMYITHPOBATH 000OIIECHHS U BHIBOIBI 10 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCICTOBAHMS,
COCTaBJIATH OTYET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATh MH(POPMAIINIO PAa3IMYHBIX BH0B U POPM MPEICTABICHUS, OITY4aeMYIO U3 Pa3HBIX
MCTOYHUKOB (HaAY4YHO-TIOMYJIIpHAs IMTEPATypa XMMHUECKOI0 COJIepKaHusl, CIIpaBOYHbIe 1oco0us, pecypchl IHTepHeTa), KpUTUUECKU OLIEHUBATh
NPOTUBOPEUNBYIO H HEIOCTOBEPHYIO MH(OPMAIIHIO;

YMCHUEC IMTPUMCHATH PA3JIMYHBIC METOAbI U 3aIIPOCHI IIPU ITONCKE U 0T60pe I/IH(i)OpMaHI/II/I " COOTBETCTBYIOIINUX TAaHHBIX, HeO6XO)II/IMI)IX JJIA BBITIOJIHEHU L
y4eOHBIX U IMO3HABATEIbHBIX 3a/1a4 ONPEACIEHHOTO THUIIA, TPUOOPETEHHE OITbITa B 00JIACTH MCIIOIB30BaHMsI HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIaICHUE KYIbTYPOi aKTUBHOTO MCIOIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSATENIFHO BBHIOMPATH ONTHMAIBHYIO (hopmy

3



npeJCcTaBIeHU HHPOPMALIMU U WILTIOCTPUPOBATH PelllaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TarpaMMaMu, IpyTuMu popMaMu rpauku U ux
KOMOMHAIIHSIMH;
YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATH B IIpoIecce yueOHOM U HCCIeI0BaTEIbCKON AATEIIbHOCTH MH(OPMAIHIO O BIHUSHUM TPOMBIIUICHHOCTH,
CEJILCKOT'0 X03sICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY’Karollel MpUpPOAHOM Cpebl.
KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:
YMEHUS 33aBaTh BONPOCHI (B X0J1€ AUanora u (Win) IMCKyCCUH) 10 CYLECTBY 00CYXk/1aeMOi TeMbl, (POpMYIHPOBATH CBOU IPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a/1auu;
YMEHUS NPEACTaBIISATh OJyYeHHbIE PE3Y/IbTaThl I03HABATEIBHOM JEATEIBHOCTH B YCTHBIX U IMCbMEHHBIX TEKCTaX; AeIaTh IPE3EHTALMIO Pe3yIbTaTOB
BBITTOJIHEHUS] XUMHUECKOTO IKCIIEpUMEHTa (J1a00paTOPHOTO OIBITa, 1a00paTOPHOI pabOTHI 110 UCCIETOBAHUIO CBOWCTB BEIIECTB, YUEOHOTO MPOEKTA);
yYMEHUs y4eOHOro COTPYJHUUYECTBA CO CBEPCTHUKAMM B COBMECTHOM IO3HABATEILHON U UCCIIE0BATENIBCKOM IEATEIbHOCTH TP PELLICHUN
BO3HUKAIOMIUX MMPOOJIEM Ha OCHOBE yu&Ta OOLIMX MHTEPECOB M COTIIACOBAHUS MO3HINHI (00CYKACHUsI, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI,
KOOp/AMHAIIMSI COBMECTHBIX JICHCTBUH, OonpeieNIeHre KPUTEPHUEB O OLIEHKE KaueCTBa BHIIIOJHEHHOM paboThl U Apyrue).
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBHUS:
YMEHHUE CaMOCTOSITEIbHO ONPEEIATh LEIH JeITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIATh, KOHTPOIMPOBATH U IIPH HEOOXOAUMOCTH KOPPEKTUPOBATH
CBOIO JICSITeIbHOCTD, BEIOMPATh Hanbos1ee 3 QeKTHBHBIE CIIOCOOBI pelIeHHs YUeOHbBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh UIIN
KOPPEKTHPOBATh NPEAJIOKEHHBIHN arOpuTM JEHCTBUI NPH BBHIIOIHEHUH 3alaHUM ¢ y4ETOM MOJTy4eHHs] HOBBIX 3HaHUI 00 n3yyaeMbIX 0OBbEKTax —
BELIECTBAaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yJIbTaTa 3asiBJICHHOM 11€JId, YMEHUE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
IpeJlaraeMble B YCIOBUY 3a/1aHUI.
IHNPEAMETHBIE PE3YJBTATHBI
B cocraBe npeMeTHBIX pe3yIbTaTOB [0 OCBOSHHUIO 00s3aTEILHOTIO COAECP)KaHUsl, YCTAHOBIEHHOTO IaHHOHU (eepaabHOi pabodeil IporpaMMoi,
BBIJIETISIIOT: OCBOEHHBIE 00YYarOIIUMHUCS HayYyHbI€ 3HAHUSI, yMEHUS U CIOCOOBI AEUCTBUM, crienupuyecKue sl MpeAMETHON 001acTu «XUMHUS, BUIbI
JesTeIbHOCTH MO MOJYYEHHUIO HOBOT'O 3HaHUS, €r0 HHTEPIPETAlUU, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.
K koHIy 00y4enus B 8 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaXkaTh COOPMUPOBAHHOCTh Y OO yUaIOLIUXCSl YMEHHI:
® PaCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMHUYECKUH JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECH
(oaHOpO/AHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs! U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBasi J10J1s1 XMMUYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KHCI0Ta, OCHOBaHHE, COJIb,
JIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCIICHUS, XMMUYECKasl peaklys, KIacCupUKaIs peakvii: peakliuu COeANHEHHs, PEaKLIuu
pa3oKeHusl, peakliuy 3aMeIIeHUs], peakIui 0OMeHa, K30~ U SHJIOTEPMUYECKHE pEaKLiu, TEMI0BON APPEKT peakiuu, 1Ipo aToMa,
AJIEKTPOHHBIN CIION aTOMa, aTOMHasi OpOUTalIb, painyc aToMa, XUMHYECKast CBSA3b, MOJISIPHAs M HEMOJISIpHAs KOBAJICHTHAS CBsI3b, HIOHHAS CBS3b,
WOH, KaTHOH, aHWOH, PaCTBOP, MaccoBasi J10JIsI BEIECTBA (MPOLIEHTHAsI KOHIIEHTPAIUs) B pacTBOPE;
® MJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX NOHATUN U IPUMEHSATD 3TH MTOHATHSI IIPH ONIMCAHUM BELLIECTB M UX NPEBPAIECHUN;
® 1ICTI0JIb30BATh XUMHUYECKYIO CUMBOJIUKY JUIS COCTaBJIEHUS (POPMYII BELIECTB U YPAaBHEHUH XUMHUYECKUX PEaKLIUH;
® OIIpE/IENATh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX,
MIPUHA/IIEKHOCTD BEIIECTB K ONPeAeIEHHOMY KJaccy COeUHEHHH 1o popMyiiam, BU XUMHUUECKOHN CBSI3U (KOBAJICHTHAsI U HOHHAS) B
HEOPraHUYECKUX COECIUHEHMSIX;



e packpbiBaTh cMbIC [Iepuoauueckoro 3akona /l. 1. Menneneesa: 1eMOHCTPUPOBATH IOHUMAHKE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX I0JI0KEeHU B Ileproanyeckoi cucrteme, 3aKOHOB COXPAaHEHHs MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYE€HHMs, 3aKOHA ABOIapo;

® OIMCHIBATH U XapaKTEePHU30BaTh TaOIMuHy0 Gpopmy [leproanueckoil CHCTEMbl XMMUYECKHUX 3JIEMEHTOB: PAa3JIndaTh MOHSATHS «TJIaBHAs
noarpymnna (A-rpynna)» u «o6ounas noarpymnmna (b-rpynmna)», manelie 1 0oJpIIKMe NIEpUOJIbl, COOTHOCUTh 0003HAYEHUs1, KOTOPbIE UMEIOTCS B
tabnuue «llepuoanyeckas cuctemMa XuMuieckux 3inemMeHToB Jl. 1. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz sAApa, 00lIee YUCII0 3JIEKTPOHOB U paclpeieIeHUe X 0 3JIEKTPOHHBIM CIIOSIM);

e KJlacCU()UIIUPOBATh XMMUYECKHE HJIEMEHTHI, HEOPraHMUECKUE BEUIECTBA, XUMHUUECKUE PEAKIMH (110 YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIUH
BEIIECTB, 110 TeIUIOBOMY 3(deKTy);

® XapaKTepu30BaTh (ONUCHIBATh) O0OIIME XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIACCOB, MOATBEPKAas ONKUCAaHUE IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIMM;

® [IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABA, BO3MOKHOCTH IPOTEKAHUS XUMUYECKHX IIPEBPAILICHUN B
Pa3JINYHBIX YCIIOBHUSIX;

® BBEIUHUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0O XMMUYECKOI'0 3JIEMEHTa 110 (opMyJie COeAMHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTD PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINY;

® [IPUMEHSTh OCHOBHBIE OIIEPAIIUH MBICITUTEIHHOMN IESTEIFHOCTH — aHAJIN3 M CHHTE3, CpaBHEHHUE, 00001IeHNE, CHCTEMAaTH3aIHIO,
KJIAaCCU(PUKALIMIO, BBISIBJICHUE IPUUNHHO--CJIEICTBEHHBIX CBS3E€H — JIJIs1 U3yUEHUS CBOWCTB BELIECTB U XUMUUECKHUX PEAKIIUM, €CTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS — HAOJI0IeHUE, U3MEPEHUE, MOJICIMPOBAHNUE, IKCIIEPUMEHT (peasibHbIN U MBICICHHBIH);

e CJI€10BaTh MpaBUjIaM M0JIb30BaHUS XUMUYECKOU MTOCY0N U J1abopaTOpHBIM 000pYA0BaHUEM, a TAK)KE IIPaBUIaM OOpAIllEHUs C BELLIECTBAMU B
COOTBETCTBUH C MHCTPYKLMSIMH IO BBIITOJIHEHUIO J1a00PaTOPHBIX XMMUUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB
(BoOpOAa M KUCIIOPOJ1a), IPUTOTOBICHUIO PACTBOPOB C ONpPeIeIEHHON MacCOBOM J0J1el paCTBOPEHHOTO BEILIECTBA, MNIAHUPOBATh U
MIPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJI0YEH U KUCIIOT C ITOMOILBbIO HHIUKATOPOB (JJAaKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xonity o6yuenus B 9 ki1acce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXaTh CHOPMUPOBAHHOCTD Y O0yUaIOIINXCS YMEHUMN:

® PaCKpBIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MTOHATUN: XUMUYECKUHN DJIIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO,
CJIOKHOE BELIECTBO, BAJICHTHOCTD, AIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKACICHUS, XUMUYECKasl PEaKIMsl, XUMAYECKAasl CBSA3b, TEILIOBON
3¢ deKT peakuu, MoJb, MOJISIPHBIN 00BEM, PaCTBOP, FIEKTPOIUTHI, HEANEKTPOJIUTHI, TEKTPOIUTHYECKAs TUCCOLMALINS, PeaKIIU HOHHOTO
o0OMeHa, KaTaln3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMble U HEOOpAaTUMBbIE PEaKuu, OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIE PEaKIUy,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKMCIICHUE  BOCCTAHOBIICHHE, AJUIOTPONHS, aM(pOTEepHOCTh, XUMHUYECKast CBA3b (KOBAJIEHTHAs, HOHHAs,
MeTaJlJIn4ecKas ), KpUcTaJlInuecKas pelérka, Koppo3usi METAIJIOB, CILIaBbl, CKOPOCTh XUMUYECKON PEAKIINH, TPEIeIbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATUI U PUMEHSTh 3TH ITOHATHS IIPU ONMCAHUM BEIIECTB U UX MIPEBPAILCHU;

® [ICII0JIb30BAaTh XMMHUECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKLUit;

® OIIPE/IEIIATHh BAJICHTHOCTD U CTENIEHb OKHCIEHUS XUMUYECKUX 3JIEMEHTOB B COEMHEHUSAX PA3IIMYHOIO COCTABA, IPUHAIJIEKHOCTD BEIIECTB K
orpeeIEHHOMY KJlacCcy COSIMHEHHH 1o popMmysaM, BUJI XMMHUUECKOH CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUTMUECKasi) B HEOPraHUYECKUX



COEAMHEHUSX, 3aps]] HOHA [0 XMMHUYECKOH (opMyIIe, XapaKTep cpelibl B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX COCIUHEHHM, THUIT
KPUCTAJNINYECKON PEIIETKA KOHKPETHOTIO BELIECTBA,

e packpbiBaTh cMbIca [lepuoauueckoro 3akona /. 1. Menneneesa u 1eMOHCTPUPOBATH €0 IOHUMAHKE: ONUCHIBATh U XapaKTEPU30BaTh
Tabarunyto popmy [lepronndeckoit cuCTeMbl XUMHUECKUX AJIEMEHTOB: Pa3nyaTh MOHATHUS «TJIaBHAS MOATpyMIa (A-Trpymma)y u «1o0oyHas
noarpymnna (b-rpymnmna)», Massie ¥ 60JbIINE IEPUO/IBI, COOTHOCUTh 0003HAUEHHSI, KOTOPbIE UIMEIOTCS B IEPUOANYECKON TabnuLe, ¢
YHCIIOBBIMU XapaKTEePUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps[ si/ipa, 00IIee YMCIIO 3JICKTPOHOB U pacipeieieHue
UX IO JIEKTPOHHBIM CJIOSIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH B IIpejiesiaXx MajlbIx
IIEPUOJIOB U IIABHBIX ITOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

e KJlacCU(UIMPOBATh XMMUYECKHUE HJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE peaKkIiK (II0 YUCILy U COCTaBYy yYacCTBYIOLIMX B PeaKIUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, M0 N3MEHEHHIO CTENICHEH OKHCICHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME U ClIeHU(PHUECKUE XUMUUECKUE CBOMCTBA IPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIast ONMCAHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIINM;

® COCTaBJIAATh YPABHEHUS JIEKTPOJUTUYECKON JUCCOLMALIMHU KUCIIOT, IEN0YEN U COJIEH, IIOJIHBIE M COKPAILEHHBIE YPABHEHMS PEaKLIUH HOHHOTO
oOMeHa, ypaBHEHUS peaKuii, MOITBEPKAAIOUINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEX/TY BEIIECTBAMH PA3IMUHBIX KJIACCOB;

® PACKPBIBATh CYIIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi HOCPEICTBOM COCTABICHHSI SJIEKTPOHHOrO OajlaHca ATUX PeaKLHii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH IIPOTEKAHUS XUMUYECKHUX IIPEBPAILCHUN B PA3JIMYHBIX
YCIIOBUSX;

® BEIYUCIISATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacCChI BEIIECTB, MACCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTA 110 (POPMYIIE€ COCIMHEHUS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, IPOBOJNUTH PACUYETHI 110 YPABHEHHUIO XUMUYECKOW PEaKIIUH;

e co0III0/1aTh MpaBHJIa MOJIb30BAHUS XUMHUYECKON TIOCYI0M U TaOOpaTOPHBIM 000PYAOBaHHEM, a TAaKXKe MpaBuiia 0OpaIlleHus C BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKLIUSAMHU I10 BBIIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB 110 MOIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa 1 yTiaeKucioro rasa);

® [IPOBOJIUTH PEAKIIMHU, TIOATBEPKJAIOIIME KaUeCTBEHHbII COCTAaB PAa3IMYHBIX BELIECTB: PACIIO3HABATh OMBITHBIM MMYTEM XJIOPUA-, OpPOMUJI-, HOU-
, kapOoHart-, pocdar-, cunmukar-, cyabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

® [[PUMEHSTh OCHOBHbIE OIEPAIIMH MBICIUTENBHOMN AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IIEHIE, CUCTEMAaTU3alIUI0, BbISBICHUE
MIPUYMHHO-CIIEACTBEHHBIX CBS3€U — JUII N3yYEHHUs CBOWCTB BEIIECTB M XMMUYECKUX PEAKIMI, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MO/IETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).



2. Cooepitcanue yueornozo npeomema « Xumusi

8 KUIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHUS

[Tpenmer xumuu. Ponp XMMHM B KU3HU 4elnoBeKa. XUMHUs B cucTteMe Hayk. Tena u BemiectBa. @PU3nyeCcKue CBOICTBA BEIIECTB. ArperaTHoe
cocTosiHue BelecTB. [IoHATHE 0 MeTOJaX NTO3HAaHUS B XUMHUH. YucTble BeniecTBa U cMecH. CriocoObl pa3iesieHUsl CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUECKHE IeMEHThl. CHMBOJIBI XUMHUYECKUX JIEMEHTOB. [IpocThie M CilOXKHBIE BElIECTBA. ATOMHO-MOJEKYJISPHOE
yUYEHHE.

Xumnueckas popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH IMOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XMMHUYECKOT0 3JIEMEHTa B COEJMHEHUU.

KonuuectBo BemectBa. Moib. MonsipHass Macca. B3auMocBsI3b KOJIMYECTBA, MAacChl M 4YMCia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacd€rsl mo
bopMynaM XMMUYECKHX COEIUMHEHHH.

®uznyeckue U XUMHUUECKHUE SBJICHUS. XUMUYECKas peakuusi U e€ MpU3HAKU. 3aKOH COXPAHEHHs MacChl BELIECTB. XMMUYECKUE YPABHEHMS.
Knaccugukaius XuMiuueckux peakuuil (CoeTuHeHns, pa3aokKeH s, 3aMeLeHHsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKON MOCY 101, IpaBUiIaMu paboThl B 1abopaTopun U npuémMaMu o0palieHus ¢ 1JabopaToOpHbIM 000PYJOBaHUEM, U3YUEHHE
U onucanne (PU3NIECKUX CBOMCTB 00pa3llOB HEOPraHWMYECKHUX BEIIECTB, HaOMoIeHHe (pru3nyecKkuX (TJIaBIeHHe BOCKA, TassHUE JIbJA, PACTUPAHUE caxapa
B CTYIIKE, KMIIEHUE U KOHJEHCAlMs BOJbl) U XMMUYECKUX (TOpEeHHE CBEeUYH, MPOKAJIMBAHHE MEIHOW NPOBOJIOKH, B3aUMOJECHCTBUE Mella ¢ KHCIOTOM)
SBJICHUH, HAOJIIOJ€HUE U ONMCAHNE IPU3HAKOB MPOTEKAHUsI XUMUYECKUX peaKuil (pa3oKeHue caxapa, B3aUMOACHCTBHE CEpHON KUCIIOTHI € XJIOPUAOM
Oapust, paznoxxkeHue ruapokcunaa meau (1) mpu HarpeBanuu, B3auMopaencTBHE Xkeneza ¢ pacTBopoM coiu Meau (ll), uzyuenue crocoOoB pa3aeneHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, QUIbTPOBAHKE, BbIIAPUBAHUE, TUCTHILISALMS, XpoMaTtorpadus, MpoBeIeHUE OUNCTKU MOBAPEHHOM COJu, HAaOII0eHIEe 1
OIMCaHME PE3yJIbTATOB MPOBEIECHUS ONbITA, MITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/JaHUEe MOJieNieil MoJIeKyl (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3ayx — cmech razo. CocraB Bo3nyxa. Kucinopon — anemeHT u mpoctoe BemiecTBO. HaxoxkeHue KuciaopoAa B Mpupoje, pu3ndeckue u
XUMHUYECKHe cBoicTBa (peakuuu ropenusi). Oxcuasl. [lpumenenue kucnopoaa. CriocoObl MoMydeHHs: KUCI0poia B 1a00paTopruy U MPOMBIIITIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — ajutoTporiHas MOAU(UKALUsS KUCIOPOIa.

TemoBoil 3¢ deKT XUMHUECKON peaklvy, TEPMOXMMHUYECKHE YpaBHEHHUS, 3K30- M HHAOTEPMHUYECKHE peaklUuu. TOIUIMBO: Yroib M METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTo 3(pdekra, pazpyiieHne 030HOBOTO COsI.

Bonopon — snemeHT u mpocToe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoje, GU3ndecKkne U XMMAYECKHE CBOWCTBA, MPUMEHEHHUE, CITOCOObI
nostyueHus. Kucnorsl u comnm.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®duznueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopsl. HachllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PAaCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 101151 BeliecTBa B pacTBope. XUMHUecKHe cBoicTBa BoJbl. OcHOBaHMs. Posb pacTBOpOB B pupo/e U B *KU3HU denaoBeka. KpyroBopot Bojbl B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanus neoprannueckux coequHennit. Okcupl. Knaccudukanus okcuaos: coneodpasytoniie (OCHOBHbBIE, KUCIOTHBIE, aM(POTEpHbIE) U
HecoseoOpasyrone. Homenknarypa okcuoB. dusnueckue 1 XMuMUYECKHUE CBOMCTBA OKCHIOB. [TomyueHne okcHuIoB.



OcnoBanus. Knaccudukanus ocHOBaHUWM: MIENOYM M HEpacTBOpUMBbIE OCHOBaHUSA. HoMmeHkmarypa ocHoBaHui. DuU3HUYECKHE M XUMHUYECKHE
cBOMcTBa OCHOBaHMil. [lonmyueHne ocHOBaHUI.

Kucnotsl. Knaccudpukanus xucnor. Homenknarypa kuciort. Ousnyeckne U XUMHUYECKHE CBOMCTBAa KUCIOT. Psij aktuBHOCTH MetaiioB H. H.
bekerona. [lonydyenue kucior.

Conu. Homenknarypa coneil. @usnueckue U XuMudeckue cporctsa coiueil. [lonyuenue comneit.

I'eHeTnyeckas CBA3b MEXAY KJIaCCAMH HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpEJ/IeIeHNe COJEepKAaHUs KHUCIOPOAAa B BO3JyXe, MOJIyueHHe, cOOMpaHue, paclo3HaBaHUE U HU3y4EHHE CBOMCTB KHUCIOPOAA,
HaOJI0IeHNEe B3aUMOJICHCTBHS BEUIECTB C KHCIOPOJOM M YCIOBHS BO3HUKHOBEHMS U IMPEKpAIICHUs TOpeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3mamu
OKCHUJIOB M OIIMCaHME UX CBOWCTB, MOJy4YEHHUE, cCOOMpaHHe, paclio3HaBaHUE U M3Y4YE€HHE CBOWCTB BOAOPOAa (FOpPEHHUE), B3aUMOJEHCTBHE BOAOPOAA C
okcugoM Meau (Il) (BO3MOXKHO HMCHONB30BaHUE BHJICOMATEPUANIOB), HaAOIIOAEHHME OOpa3LOB BEMIECTB KOJIMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C PA3IMYHONW pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONpPENENEHHONM MaccOBOM J0Jel pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBHE BOJABI C METaUIaMH (HAaTpHEM M KaiblieM) (BO3MOXKHO HCIIOJIb30BAaHHME BHJICOMATEPHAIIOB), MCCIEIOBaHUE OOPA3IOB
HEOPraHMYECKUX BELIECTB PA3JIMYHbIX KJIACCOB, HAOJIOJCHME H3MEHEHHsS OKPAaCKM HHAMKATOPOB B PAacTBOpax KHUCIOT M ILEJoYeH, u3yueHHe
B3aumojeiictBus okcuga Meau (I1) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METajllaMu, peakUui HEeWTpalu3aluy, MOJIyYEeHHE HEpacTBOPHUMBIX
OCHOBaHUM, BBITECHEHUE OJHOIO MeTajula APYTMM M3 pacTBOpa COJM, PELIEHUE JKCIEPUMEHTAIbHBIX 3a7ad N0 Teme «BakHelnme Kiaccel
HEOPraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axon u Ilepuoanyeckasi cucrema xummuueckux 3jaemMeHToB . . MenaeneeBa. Ctpoenue aToM0B. XUMHYECKAsl CBA3b.
OKHCIIMTEIBHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

[TepBble MONBITKK KJIACCU(PHUKAIMKA XUMHUYECKUX 3J7eMeHTOB. [IoHATHE O Tpymmax CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEI0YHO3EMENIbHBIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCHUBI U TUIPOKCHUIBL.

[Tepuonuueckuii 3akoH. [lepuonuyeckas cucrema xumudeckux snemeHToB Jl. M. Menneneesa. KopotkonepuoiHas ¥ JUIMHHONIEpHOAHASL (POPMBI
[Iepnonnueckoit cucremsl xumuyeckux aemeHToB J[. M. Menneneesa. Ilepuonsl u rpynnel. GU3HYECKUN CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX fnep. M3otombl. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHYECKHX
anemeHToB Ilepnonnueckon cucremsl [. . MenneneeBa. XapakTepUCTUKa XUMUYECKOTO DJIEMEHTA I10 €ro nojoxeHuto B Ilepuonunyeckon cucreme /1.
N. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paANyCa aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKNX U HEMETAININYECKUX CBOMCTB TI0 IPyNIaM U NEPHOIAM.

3nauenue Ilepuoanyeckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB U1l pa3BUTHUS Hayku U nipakTtuku. J[. 1. MenneneeB —
YUEHBIN U TPAXIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJISIpHasi) CBA3b. DJIEKTPOOTPHUIATEIbHOCTh XUMHUUECKUX 3JIeMeHTOB. VIoHHasI CBSI3b.

Crenenp okucineHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. Ilpomeccsl OkucieHuss U BOCCTaHOBIEHMS. OKHCIUTENIN W
BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJIEHCTBUE THIPOKCHUA LIMHKA C PAaCTBOpPAMM KUCJIOT U ILeJo4yell, IpoBeJeHHe
OIIBITOB, UJUTIOCTPUPYIOIIUX MPUMEPBI OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHHE, PEaKIUH Pa3JIoKEeHHUs, COSTUHEHNU ).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpenMeTHBIX CBA3€H NMPH M3Yy4eHHH XMMHUU B 8 KJIACCEe OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BaHME KaK OOIIUMX €CTECTBEHHO-
-Hay4YHBIX NTOHATUHN, TaK U TOHATHH, SBJISIOIUXCSA CHCTEMHBIMU JUI OTJENIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOIO IIUKIIA.

OOme ecTecTBEHHO--HAyYHbIE TOHATHS: HAaydHBIA (DaKT, THIOTE3a, TEOpHs, 3aKOH, aHaJU3, CHHTE3, KiIacCU(UKaIUs, MEePUOAUYHOCTD,
Ha0JI0CHNE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBIICHUE.

®usnka: mMaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, paAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3aps]l, BELIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, ra3, PU3NUECKUe BETUUNHBI, €IUHHUIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE€3/1b1, CoNHIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE IOPObI, 10JIE3HbIE UCKONAeMble, TOINIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKAsl peaKIus

[Tlepuoauueckuii 3axoH. Ilepuoaunueckas cucrema xumuuyeckux saemeHToB JI. M. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B
M3MEHEHMH CBOICTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KallUs, KalbLiUsi U UX COECIUHEHUI B COOTBETCTBUU C MOJIOKEHHUEM IJIEMEHTOB B
IIepunonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BU/Ibl XUMUYECKOH CBsA3U. THUIBI KPUCTANINYECKUX PEIIETOK, 3aBUCMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKOM
PEIETKN U BUA XUMUYECKOH CBSI3H.

Knaccugukanus v HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUECKHE CBOMCTBA BELIECTB, OTHOCALIMXCS K pPAa3JIMYHBIM KjaccaMm
HEOpPraHUYECKUX COEAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHMUECKHUX BEILECTB.

Knaccugukanus XMMUYECKUX PEaKUMH 10 Pa3JIMYHbIM IpU3HAKaM (IO YUCIy M COCTaBy YYacTBYIOIIMX B PEaKIMM BEILECTB, MO TEMJIOBOMY
s dexTy, M0 U3MEHEHHIO CTEIIEHeH OKHMCICHHUS XUMHUYECKUX DJIEMEHTOB, 0 OOpaTHMMOCTH, MO yYacTHUIO KaTalu3aTopa). DK30- U IHAOTCPMHUECKHUE
peaKkyu, TepPMOXMMUYECKHE YPaBHEHHUS.

[TonsaTHE O cKOpocTH XUMHUYECKOW peakiuu. [loHsTHE 00 OOpPaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [[oHsATHEe O TOMOTEHHBIX U
rereporeHHbix peakiusax. ITonarue o karanuze. [loHsTHe 0 XUMUUECKOM paBHOBecHU. (DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMHMUYECKOW peakluu U
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, 3JIEKTPOHHBIA OallaHC OKHMCIMTEIbHO-BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUe ypaBHEHUM
OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIMI C UCTIOIB30BAaHUEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopus 3JIEKTPOIMTUYECKON IUCCOLMAIMU. ODJNEKTPOIUTHI U HEDIEKTPOIuThl. KaTHOHBI, aHHOHBI. MeXaHU3M JAHUCCOLMAIIUU BEIIECTB C
Pa3IMYHBIMHM BUIaMU XUMHUYECKOM cBsi3u. CTeneHb qucconnannu. CuibHbIE U cIa0ble 3J€KTPOIUTHI.

Peakiun moHHOrOo 0OMeHa. Y cIoBHS MPOTEKAaHUS PeaklUii HOHHOTO 0OOMEHa, MOJIHbIE U COKPALIEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBolcTBa
KHCIIOT, OCHOBAHHI U cojiei B CBETE MpeAcTaBiIeHHI 00 3MeKTpoauTHIeckoi nucconnannu. KadectBeHHble peakiiy Ha HOHBL. [loHsATHE O ruaponnse
cojen.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB — METAJUIOB U HeMeTaJlsIoB (TpaduTta U anmasa), CI0KHBIX
BEUIECTB (XJIOpUJA HATpHsl), HCCIEAOBaHHWE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JAEUCTBUSA DPA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, IMPOLECCa AUCCOIMALMU KUCIOT, Ienoded M coyiel (BO3MOKHO HCIOJIb30BAHHE BHJIEO MAaTEPUAIOB),
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHUs peakiuil MOHHOro obmeHa (oOpazoBaHuE oOcasiKa, BBIJIEJICHHME Taza, 00pa3oBaHUE
BOJIbI), OIIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIHbHO-BOCCTAHOBUTENIBHBIX peakiuil (TopeHue, peakluu paszIoXKeHHs, COEAMHEHUS),
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C TOMOIIBIO KAUECTBEHHBIX PEaKIMil Ha MOHBI, peIIEHHE YIKCIEPUMEHTAIbHbIX 3a7a4.
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HemeTtaJyuibl U UX COeTUHEHUS

OOmast xapakTepucTuka rajnoreHoB. OcoOEHHOCTH CTPOECHUS aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u pu3nueckue CBONUCTBA
MIPOCTHIX BEIIECTB — IaJOr€HOB. XUMHUYECKHE CBOMCTBA HA IMpUMepe XJI0pa (B3aUMOCHCTBUE C METAJUIAMHU, HEMETAJUIaMHU, IIeJI0UaMu ). XJIOPOBOZOPO/.
ConsiHas KUCIIOTa, XUMUUECKUE CBOMCTBA, OJyYeHHe, MpuMeHeHue. [lelicTBue Xaopa u XJI0pOBOA0OPOia Ha OpraHu3M yelloBeka. BaxkHelie X10publ
U MX HaXOXJICHUE B IPHUPOJIE.

Oo6was xapakrepuctika 31eMeHToB VIA-rpynnbsl. OcOOEHHOCTH CTPOECHHUS aTOMOB, XapaKTepHbIe cTeNeHH OKuciieHus. CTpoeHue U pu3ndecKkue
CBOWCTBA IMPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPONHBbIE MOAM(DUKALMU KHCIOpOoJa U cepbl. XUMUYECKHe CBOWCTBa cepbl. CepoBOAOPOI,
cTpoeHue, pusnueckue U XuMudeckre cBoicTBa. OKCHBI Cephbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUA0B. CepHas KucioTa, GU3n4eckue 1 XuMHUYECKHe
cBoOHcTBa (0OIIME KaK MpEACTAaBUTENs Kilacca KUCIOT M crneuupuieckue). XUMUYECKHE pPEeaKkIUH, JIe)KallMe B OCHOBE MPOMBIIUIEHHOTO CIOco0a
NOJTy4eHHUs cepHOM KucnoThl. [IpuMenenue ceproit kucinotel. Conu cepHON KMCIOThI, KadeCTBEHHAsl peakiys Ha cyiabdaT-uoH. HaxoxaeHnue cepsl u eé
COeMHEHUH B mpupoae. XUMUYECKOE 3arpsi3HEHHE OKPY’KAIOLIeH Cpelbl COSTUHEHUSMHU Cephl (KUCIOTHBIE TOKAH, 3arpsi3HEHNE BO3/4yXa U BOJJOEMOB),
CIOCOOBI €ro MpeI0TBpaILECHHS.

OO6mas xapakTepuctuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTEIIEHN OKHCICHHS. A30T, paCIpOCTpaHEHUE
B IIpHUpoJe, pu3nueckue U XumMuueckue cBoicTBa. KpyroBopor a3ora B mpupoge. AMMUAK, ero Gu3n4eckue U XMMHUYECKHUE CBOWCTBA, MOIyYE€HUE U
npumeHerne. Comu aMMOHHMSA, UX (PU3NIECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHAs peakiys Ha HOHBI aMMOHUS. A30THAst KHCI0Ta, €&
noJiy4eHue, pusnueckue 1 XuMHUYECKUe CBOMCTBa (00IIMe KaK MpeiCcTaBUTENs Kilacca KUCIOT U crnenududeckue). Mcrnonb3oBaHue HUTPATOB U CoJIeH
aMMOHHSI B KaueCTBE MHHEPAJBbHBIX YHOOpeHHH. XWMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COCIMHEHHSAMH a30Ta (KHCIOTHBIC OXKH,
3arpsi3HEHUE BO3/yXa, MOYBHI U BOA0EMOB). Dochop, amnorponnsie Mmogudukanuu dpocdopa, puzndeckue u xumuueckue cBoiicrea. Okeun docdopa
(V) u pocdophas kucnoTa, pusnyecKue U XMMHUECKHE CBOICTBA, oay4eHue. Mcnoabp3oBanue pocdaroB B Ka4eCTBE MHHEPAIBHBIX YI0OPEHHIA.

OO6mas xapakTepucTuka 31eMeHToB |VA-rpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTENIEHN OKUCIIEHUS. YTIIEpPO, alIOTPOITHBIE
MoauUKaIIH, paclpOCTPAaHEHHUE B MpUpoIe, GU3NYECKUE U XUMUYECKHUe cBoMcTBa. AnicopOuus. KpyroBopot yriepozaa B mpupoze. OKCUIBI yTiaepoa,
ux (usnueckne M XMMHUYECKHE CBOICTBa, JAEHCTBHE Ha KUBbIE OPraHU3MBI, MOJIYYEHHE W MpPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEeMbl, CBSI3aHHBIE C
okcuaoMm yriepona (IV), rumoresa rio0GanbHOro MOTEIUIEHUS KIUMaTa, MApHUKOBBIA 3(@exT. YroiapHas KucioTa U e€ Coilu, UX (PU3NYECKHE U
XMMHYECKHE CBOICTBa, MOJlyyeHHEe M NpuMeHeHue. KauecTBeHHas peakiusi Ha kapOoHaT-HOHBL lcrmonb3oBaHue KapOOHAaTOB B OBITY, MEAMLMHE,
MIPOMBIIITIEHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHauanbHbIe MOHATHSA 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIeH, 3TaHOJ, INIMLEPHUH,
yKCycHasl Kuciota). [IpupojHble HCTOUHUKH YIIIEBOJOPOIOB (Yroib, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX NepepaboTKu (OEH3MH), UX POJb B OBITY U
NPOMBIIIIEHHOCTH. [loHATHE 0 OMOJOTMYeCKH BaXKHBIX BEIECTBAX: >KUpax, OeJKaxX, yrJIeBOAax — M UX POJM B JKM3HM yelloBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHMUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢pusndeckne 1 XuMHYECKUE CBOWCTBA, OJdydeHUe U npuMeneHne. CoequHeHus: KpeMHus B npupoze. O6mue npeacraBieHus oo
okcune kpemuus (IV) u kpemHueBoi kucinore. CHIIMKATBI, HX WCIOJIB30BAHNE B OBITY, B MMPOMBIIUICHHOCTH. BaKHEUIIIEe CTPOUTEIIbHBIE MaTepHAITB:
KepaMHUKa, CTEeKJIO, IIEeMEHT, O€TOH, kesie300eToH. [IpobieMbl 6e301macHOro UCTIONb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKchepumenm:

u3yyeHne oO0pa3l0OB HEOPraHWYECKHX BEIIECTB, CBOWMCTB COJSHOW KHCJIOTHI, MPOBEAECHUE KAYECTBEHHBIX pEAKUUH Ha XJIOPHI-HOHBI U
HaOJIOZICHNE TPU3HAKOB WX TPOTEKAHWs, OMBITHI, OTpakaromiue (U3NYeCKHe M XMMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCIMHEHUH (BO3MOXHO
HCIOJIb30BAaHUE BUEOMATEPHATIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPHUIOB (TaJIOT€HHI0B), O3HAKOMIIEHHE ¢ oOpa3lamMH cepbl M €€ COeAMHEHUS MU
(BO3MOXKHO HCIOJIB30BAaHME BUAEOMATEPUANIOB), HAOIIOACHNE Tpoliecca 0OyTIMBaHUs caxapa MoJ AeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
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U3yuyeHHE XMMHUYECKUX CBOHCTB pa30aBIIEHHOW CEpHOM KHCIOTHI, MPOBEJICHNE KaYeCTBEHHONW PEeaKIMU Ha CyiIb(arT-uoH M HaOIIo/eHHe MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMH CBOWMCTBAaMHM a30Ta, ¢dochopa M HMX COeAUHEHUN (BO3ZMOYKHO HCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
oOpa3naMu a30THBIX U GOochHOPHBIX yIOOpEeHHH, MmolydyeHne, coOMpaHue, paclo3HaBaHUE W U3y4eHHE CBOICTB aMMHUaKa, MPOBEACHHE Ka4eCTBEHHBIX
peakuuii Ha UOH aMMOHUS M pochaT-uOH U U3yueHUE MPU3HAKOB X MPOTEKAHMSI, B3aUMOJCHCTBIE KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUANIOB), M3YyUYEHHE MOJETCH KPUCTAIUIMYECKHX PEmETOK aiMmasa, rpaduta, QymniaepeHa, 03HAKOMIICHUE C
MPOLIECCOM aJCOPOLIMK PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM MPOTHBOrasa, MolydeHue, coOupaHue, pacro3HaBaHHE U
M3yueHHE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEICHHE KAYeCTBEHHBIX pEakiuil Ha KapOOHAT M CHJIMKAT-MOHBI U M3YYEHHUE MPHU3HAKOB MX MPOTEKaHUS,
O3HAKOMJICHHE C MPOAYKUMEH CUIMKATHOM NPOMBIIIJICHHOCTH, PEUIEHUE 3KCIHEPUMEHTANbHBIX 3a1ad Mo Teme «BaxHelnme HeMeTalllbl U UX
COEIUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OO01as xapakTepUCTUKAa XUMUYECKUX IEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX NOJI0kKeHUs B [lepronyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
J. WN. MenneneeBa u cTpoeHus aroMoB. CTpoeHue wMeTaiuioB. MeramuMueckass CBsI3b M METaUIMUECKas KpUCTAJUIMYECKas peneTka.
DNCKTPOXUMHUYCCKHUN PST HAMTPSDKCHUH MeTaJioB. PU3HUYECKre U XUMUYECKUE CBOMCcTBAa MeTayuioB. OOMIHe croco0bl MorydeHus MeTajuioB. [lorsTre 0
KOPpPO3UU METAJUIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppos3uu. CrjaBsl (CTaiab, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

[[{eounble MeTasuibl: oJ0keHUe B Ilepuonnueckoit cucreme xumMmuueckux 3neMeHToB [1. 1. MenaeneeBa, CTpoeHre UX aTOMOB, HAXOXICHUE B
npupose. Pusznueckue U XUMUYECKUE CBOMCTBA (Ha npumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHue HIeTOuHbIX
METAJUIOB U UX COEIMHEHUH.

[IlenoyHoO3eMENbHBIE METAJUIBI MAarHuii M KajblMil: mojoxkeHue B Ilepumonnueckoir cucrteMe xumuueckux sneMeHtoB JI. M. Menneneesa,
CTPOEHHE UX aTOMOB, HaXxOXkJaAeHHe B npupoae. Ousnyeckne 1 XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHelne coeAMHEHUsT KaJbLUs (OKCHUL,
THJIPOKCHL, o). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHHUS.

AmoMmuHuii: nonoxenue B Ilepnoanueckont cucrteme xumuueckux sneMeHToB J[. M. MenzeneeBa, cTpoeHue aToMa, HaxOXACHHUE B IIPUPOJIE.
duznyeckne 1 XMMHUYECKHUE CBOICTBA allOMUHNA. AM(OTEpHBIE CBOIICTBA OKCHJIA M TUAPOKCUIA aTIOMUHUS.

Keneso: nmonoxxenne B Ilepuoguueckoit cucreme xummdeckux snemeHToB JI. M. MennpeneeBa, cTpoeHue aroma, Hax0)KJIEHUE B IIPHUPOJE.
dusnueckre 1 XMMUIECKHE CBOMCTBA kerne3a. OKcubl, rTuapokcuabl U conu xenesa (1) u sxenesa (111), ux cocras, cBoicTBa U MOJTyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMu METaJJIOB M CIUIaBOB, WX (U3NYECKUMHU CBOICTBaMH, M3y4€HHE PE3YyJIbTaTOB KOPPO3UM METAJIOB (BO3MOYKHO
UCMOJb30BaHUE BHJEOMATEpUANIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHIA KajJblMs W HaTpus C BOAOM (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAaHUE CBOMCTB >KECTKOM BOJIBI, MpOIEcca FOPEHUs XKelle3a B KUCIOPOe (BO3MOXHO HCIOJIb30BAHUE BHUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIU HAa MOHBI: MATHUS, KaIbIIHs, aIFOMUHUS, ITUHKA, xkene3a (1) u xenesa (l11), menu (1), Habnronenne u
ONMCaHUE TPOIECCOB OKPAIMBAaHUS IUIAMEHW HOHAMU HaTpus, Kajdus M KaJiblusg (BO3MOKHO HCIIOJIb30BAHHME BUEOMATEPHUATIOB), UCCIIEOBAHHE
aM(pOTEepHBIX CBOMCTB TUAPOKCHUIA ATIOMHUHHS M TUIPOKCHIA IIMHKA, PEHICHHE KCIEPUMEHTANbHBIX 33/au Mo TeMe «BaxHeWmne MeTamisl U HX
COETUHEHUS.

XuMus M OKpyKamoLas cpeia

BemectBa u maTtepuanbl B MOBCEJHEBHOM KH3HU uelloBeKa. be3omacHoe MCIOb30BaHUE BEIIECTB M XMMHUYECKHX peakuuil B ObITy. Ilepas
MOMOIIIb MPU XUMUYECKUX 0KOTraxX U OTPABIICHUSIX.
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XUMHUECKOE 3arpsi3HEHHE OKpY Karolle cpelbl (IpeneibHas AoMycTUMas KOHUEeHTpalus Bemects, Aanee — [1/IK). Ponb xumuu B pemenuun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemnuie ceasu

Peanuzamuss MEXIpEAMETHBIX CBSI3€H NMPH WM3YYEHUHW XUMHUHU B 9 Kilacce OCYIIECTBIISETCS 4Yepe3 MCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
Hay4HbBIX TOHITHH, TaK U MOHSITHH, SBJISIIOUIUXCSI CUCTEMHBIMHU JIJISl OT/ICIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAyYHbIE TOHATHS: HAay4YHBIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs, aHalM3, CHUHTE3, KiIacCHU(UKAIUsA, MEePUOJIHUIHOCTD,
Ha0II0IeHNE, SKCTICPUMEHT, MOICITUPOBAHNE, I3MEPEHUE, MOJICIIb, SIBIICHUE, MAPHUKOBBINA Y (HEKT, TEXHOIOTHS, MATEPUAIIBL.

®dusuKa: Marepusi, aTroM, SJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIbI, PaJIUOAKTUBHOCTH, MOJIEKYJA, SJIEKTPUUYECKUN 3apsi,
MIPOBOJIHUKH, TIOJIYIIPOBOJHUKH, TUAICKTPUKH, OTORIEMEHT, BEIIECTBO, TE€I0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb,
KPUCTAJUTMYECKas PeiIéTka, CIuiaBbl, GPU3UYECKUE BETUYMHBI, SUHUIIBI K3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJTHIIE.

buonorust: ¢dortocuHTe3, ABIXaHWe, OWOCcdepa, IKOCHCTEMa, MUHEPAIbHBIC YIOOPCHHS, MHKPOIIEMEHTBI, MAaKpOAJIEMEHTBI, MMUTATEIbHBIC
BCIIIECTBA.

['eorpadusi: atmochepa, ruapocdepa, MUHEPaAIbI, TOPHBIE ITOPOIBI, TIOJIE3HBIC HCKOIAEMbIC, TOILIMBO, BOJAHBIE PECYPCHI.
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3. Temamuueckoe nianupoganue ¢ YKazanuem KoJauuecmed aKkaoemudeckKux 4acog, O0neo0oUMblX HaA 0C80CHUE KANCOOU MeMbl YUeOH020 npedmema

«buonozusn), u 803M0IHCHOCHb UCNOJI1b3068AHUSA O IMOIL MEME IJICKMPOHHIX (MM@DOBbIX) 00pazosameibHbIX Pecypcos.

8 KUIIACC
HanmeHnoBaHMe pa3ae/ioB U TeM KosaunuyecTBO 4acoB
e nporpaMmmbl KonrTpoabubie Ilpakruyeckue JJICKTPOHHEIC UUPPOBLIE
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pazjea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
11 Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS U 5 2 bubnnoreka IIOK
[IPAKTUYECKOM IEATEILHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1 IIpeamer xumuu. Poiab XUMUHU B KU3HA 1 bu6nuoreka [IOK
yemoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 Ilonsatue 0 MeTomax MO3HAHUS B XUMUU 1 bubmmorexa LTOK
https://m.edsoo.ru/ff0d227e
, [Romemapen | e s | 1 Bumorera 10K
https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5| coetet (vt movnepe omermo momspennoi | 1 1 bumiorexa LIOK
COITH)» https://m.edsoo.ru/ff0d28c8
1.2  BemecTBa u XUMHUYECKUE PEAKIIHH 15 1 Eggg%ﬁe;i‘gﬁljﬂ £41837¢
but6mmorekxa [IOK
6 ATOMEL Hf MOICKYIIEL 1 https://m.edsg).ru/ff0d2a60
7 XHUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bu6nuoreka [IOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 Bubmorexa IIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubnuoteka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50
10 Xertconan dopuyan, Basewmocrs arowos | 1 buGmorexa LIOK
CUIMIIECKIX AICMEITOR https://m.edsoo.ru/ff0d2eae
11 OrtHocuTenbHas aTOMHAs Macca. 1 bu6nmoreka [IOK
OTHOcHUTEbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOI'0 2JIEMEHTa B 1 bu6nuoreka [IOK
COCTMHCHHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Monbs. Momnspuas macca = 1 E:tlgg:l;llﬁée%asc]i)(.)rﬁlffo 45230
14 dusznyeckrue U XUMHUYECKUE SIBICHUS. 1 bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBus NPOTEKAHUS XUMUYECKHUX 1 bubnnorexka HOK
peaKimii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MacChl BEILIECTB. 1 bu6nuoreka [IOK
XUMUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA 10 1 bubnnoreka IIOK
YpaBHEHHSIM XUMHUYECKHX PEaKLUit https://m.edsoo.ru/ff0d5708
18 (coomens, pasoxen, smenens ) BuGmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4€HBIN-DHIUKIIOIIEIHCT. 1 bubnmnorexka HOK
O000I1IeHNEe U CHCTeMAaTH3allns 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KontponbHas pabora Nel o teme «BermecTtBa u 1 1 bubmuoreka [JOK
XHUMHUYECKHE PEaKIHI» https://m.edsoo.ru/ff0d4290
Wroro mo pazneny 20 1
Paspnen 2. BaxkHeilumne npeacTaBuTe/ M HCOPraHMYECKUX BeLeCTB
2.1 | Boszayx. Kucnopona. [Tonsitue 06 okcuaax 6 Eggg%ﬁiigﬂﬁn £41837¢
2 Kinenopon—smevent n mpoctoe weeorso. 1 bubmorera LIOK
https://m.edsoo.ru/ff0d448e
O30H
29 du3nyecKre U XMMUYECKHEe CBOMCTBA 1 but6mmoreka [IOK
KHCJIOpOJa (peaKiuy OKUCIICHHS, TOPCHUE). https://m.edsoo.ru/ff0d4614
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ITonsarue 00 okcumax

CriocoOsl MostydeHus KUCIopoia B

23  naGopaTOpuy U MPOMBIIUIEHHOCTH bubmmorexa LIOK
' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHEe KHCIopo ia
20 nommne o remmoxIIEGRON spATCII, K50 Bubmaorexa LIOK
’ https://m.edsoo.ru/ff0d4790
1 DHJIOTCPMUYCCKUX PEAKITUIX
o5 TommuBo (HedTh, yronb U MeTaH). 3arps3HeHne bubmuorexa [JOK
BO3J1yXa, CIIOCOOBI €ro Mpe0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 llonyacne n cobwpansc xneropoms BuGatorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3YyUYCHHE €ro CBOHCTBY
bubmuorexa [JOK
2.2 | Bopopos. [ToHsTHE 0 KUCIOTaX U COJIAX https://m.edso0.ru/7f41837¢
27 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. bubnnorexka HOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [IOK
Bosopoza. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI IoJTydeHHUs BOJOPOa B TaOOpaTopuu bubmorexa LOK
https://m.edsoo.ru/ff0d4dd0
31 lonyacnie n cobwpane soxopons, miyseiHe BuGatorea LIOK
N ’ https://m.edsoo.ru/ff0d4f42
€ro CBOHCTBY
N " bubmorexa [JOK
32  MonspHslif 00bEM ra3oB. 3akoH ABOTapo https://m.eds00.ru/ff0d542¢
33 a0 o0 mamecoNy KomaECTRY DomceTsa Bubmaorexa LIOK
" https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B ) B 10K
. https://m.edso0.ru/ff0d5708
OTHOIIIEHUH Ta30B
2.3 | Bopna. PactBopsl. [loHsITHE 06 OCHOBaHMSX bu6nuoreka [IOK
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https://m.edsoo.ru/7f41837c

35 DOU3NYECKUe U XUMUUYECKUE CBOMCTBA BO/IbI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6nuoreka [IOK
36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX 1 https://m.edsoo.ru/ff0d59e2
| pemopren, Hememaes | Buniorss LOK
' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
38 gﬁ;ﬁiﬁ:ﬁiﬁiﬁﬁ: ?ﬁ)clec?ni\f)_psog ?: f)f‘[lgz,[[eﬂéHHOf/'I 1 buGnorexa LIOK
N . . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora Ne2 no teme «Kucnopog. 1 bubnnorexka HOK
Bomopox. Boga» https://m.edsoo.ru/ff0d6342
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 bubnmnoreka [HOK
' COCIMHCHU I https://m.edso0.ru/7f41837c
40 Oxcuael: cocTaB, KIaCCH(PUKALINS, 1 bubnnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 ITonyyenue U XMMHUYECKUE CBOMCTBA 1 bubmuoreka [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUs: cOCTaB, KJIaccu(UKAIIHS, 1 bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMrU4eCKue CBOMCTBAa OCHOBaHUN = 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 1 bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XMMUYECKHE CBOMCTBA KUCIIOT 1 bubmmorexa HOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI 1 bubmorexa [JOK
MOJTyYCHHSI, XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
ITpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME 1 bubnuoteka [JOK
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN )
48 ['eneTnveckas CBsSI3b MKy KiIaccaMu 1 but6mmoreka [IOK
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HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edso0.ru/00ad9a50

. bu6nmoreka [IOK
49 O06o001IeHre U cCUuCTeMaTH3alus 3HAaHUH 1 https://m.eds00.ru/00adach2
KontponsHas padora Ne3 no reme "OCHOBHBIE bubmmoreka [IOK
50 o 1 1 )
KJIaCChl HEOPTaHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9ela
Hroro no pazueny 30 2 4

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN

[Tepuonuueckuii 3akon u [lepuoanueckas

bu6nuoreka [IOK

3.1  cucrema xuMuueckux 3iemeHToB Jl. U. 7 https://m.edsoo0.ru/7f41837c
Menaene-eBa. CTpoeHue aToma
o |morme o e o | Bumorera 0K
: py A https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
52 | crovens romrtcostos snevemmon L HL i BuGmorera LIOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpyMIIBL, O, ITBI 1 Bubmiotexa LIOK
PHOZBL, TPYTIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. 1 bubnmnoreka [JOK
H3oToIs! https://m.edso0.ru/00ada342
5 | aremmon Hopmammonsolt ot A A, | 1 BuGmorera LIOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 | ere monentemne a Hepnomstiounot encnee 21, | 1 Bubmorexa LIOK
pHroA ' https://m.edsoo.ru/00ada824
U. Menneneena
57 3::1::1:1: Igepl;lxlolill I/rIIquI;?/IrI?HS?ZI[(OII/{Ia IJ\I/E:[H eneeB 1 bubmorexa LOK
P ThA fayx p v a https://m.edsoo.ru/00ada96e
— Y4EHBIN, MEeIaroT U TPaXIaHuH
32 Xumudeckas cBs3b. OKHUCIUTEILHO- 8 1 but6mmoreka [IOK
' BOCCTaHOBUTEIbHBIE PEAKIIHH https://m.edsoo.ru/7f41837c
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB XUMHUUYECKHUX 1 bubnuorexa [JOK

9JICMCHTOB

https://m.edsoo.ru/00adaab8
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59 HMoHHas XumMudeckas CBsI3b 1 bubmmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas moJisipHast XUMUYECKasi CBSI3b 1 bubsmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOIsIpHAs XMMUYECKas CBS3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 | Crenems oxucicnms . https://m.edS(])lo.ru/OOadae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 Bubmrorexa IIOK
https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAaHOBUTEIN 1 bubmorexa LIOK
https://m.edso00.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 1 bubnnorexka HOK
aToMa. XMMHYECKasl CBSI3b)» https://m.eds00.ru/00adb486
Wtoro no pazneny 15 1
66 PesepBHrlil ypok. O60011eHNE U 1 bu6nuoreka [IOK
CHCTEMAaTH3AIMS 3HAHHIHA https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O600111€HNE U 1 bubnuoreka [JOK
CHCTEMAaTH3AIMS 3HAHHIHA https://m.edso00.ru/00ad9ch2
68 PesepsHblil ypok. O600611eH1E 1 1 bubnmnorexka HOK
CHCTEMATH3alAs 3HAHWUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 68 4 6
9 KJIACC
HaunmeHoBaHue pa3/ie/ioB U TEM KosnuecTBo yacos
Ne DJIeKTpPOHHbIe NN (poBbIE
o/ MPOrpaMMbl Beero Kontpoasubie IIpakTunyeckue 06PA30BATEABHBIE PECYPChI
padoThI padoThI
Paszpnen 1. BemecTBo 1 XuMH4ecKHe peakuu
11 [ToBTOpEeHUE 1 yruyOneHre 3HAaHUA 5 1 bubnmnoreka [JOK

OCHOBHBIX pa3JielioB Kypca 8§ Kiiacca

https://m.edsoo.ru/7f41a636
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[Iepuoanueckuit 3akoH. Ilepuonnueckas

1 crucTemMa XuMu4Yeckux annemeHToB /1. U. bubmmorexa LIOK
https://m.edso0.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘ICCKiX AJIEMEHTOB MEPBBIX TPEX Brbmmorexa LIOK
https://m.eds00.ru/00adb6b6
MEepHOJIOB

3 Knaccudukanust 1 HOMEHKIIaTypa bubmmorexa [JOK
HCOPraHHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunapsl XuMu4yeckoil CBA3U U THUIEI bu6nuorexa [IOK
KPUCTAJNTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnast padora Nel mo teme

) «[loBTOpEHNUE U yriayOieHne 3HaHUI
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnmnoreka HOK

1.2 .
peaxiuii https://m.edsoo.ru/7f41a636

5 Knaccudukanmss XaMHUUECKUX PEaKIMi 110 bu6nuoreka [IOK
Pa3ITUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUYECKON PEAKIINU.

7 [Tonsarue o FOMI:())FGHHBIX u reTepor:HHij; bubnuorexa LOK

https://m.edsoo.ru/00adbe9a
peaKIusax
[TonaTHE 0 XMUMHUYECKOM PAaBHOBECHH.

8 @DakTOpHbl, BIUSIOLIUE HA CKOPOCTh bubnmnorexka HOK
XMUMHYECKON PEaKIMu U OJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHSI

9 OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC bu6nuoreka [IOK
peaxiuu https://m.edsoo.ru/00adcade

13 DNEKTPOIUTHYECKAST JUCCOLIHAITHSI. bubnmoreka [JOK

' XUMHUECKUE pEaKIM B pPacTBOpax https://m.edso0.ru/7f41a636

10 Teopust 3MeKTPOTUTHUECKOMN TUCCOIHALINU. bu6muoreka [JOK

CunpHbI€ U clladble IEKTPOIUTHI

https://m.edso0.ru/00adcd68
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Bbubnuoreka LIOK

1 Hontibie ypasHeHHS peaxiit 1 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM
12 B CBETE MPEACTABICHUN 00 1 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU TUCCOITUAITUT
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABICHUH 00 AIEKTPOTUTHUECKON 1 bubnmorexa LIOK
https://m.edsoo.ru/00add8b2
JIACCOLNAIIAN
14 [TonsiTHe O THIPOIU3E COCH 1 bubmorexa [IOK
https://m.edsoo.ru/00add9d4
. bubnnorexka HOK
15 O06o001IeHre U CUCTEMAaTH3allis 3HAHHUIA 1 https://m.edso0.ru/00addd12
16 [TpakTuueckas pabota Ne 1. «Pemenue 1 bubnmnoreka HOK
9KCIICPUMEHTAIBHBIX 3a1a4 https://m.edsoo.ru/00addbfa
KontponbHas pabota Ne2 o teme
17 «BJIeIIszOHI/ITIfquKaﬂ JUCCOLIAIIHA. 1 bubmorexa [IOK
https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
91 OO0mras XxapakTepuCTUKa XUMHUECKUX 4 bubmuotexa [JOK
aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
18 OO01mas xapakTepuCcTHKa TaJIOr€HOB. 1 bubnmnoreka [JOK
XUMHUYECKHe CBOWCTBA Ha MTPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnopooaopoa. CossiHast KUCIIOTa
19 XI/IMIF/)I‘{eCIi[I/IS cﬁoﬁcma HOJ‘IyT-IeHI/IC’ 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
ITpakTuueckas padora Ne 2 o Teme
20 «ﬁonyquHe coIJ)mHoy"I KHCIIOTHI, U3yYeHHE e 1 bubmmoreia LIOK
. ’ https://m.edsoo.ru/00ade348
CBOMCTBY»
21 Breruncnenus no ypaBHEHUSIM XUMHUECKUX 1 bubnuotexa [JOK
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peaKkuuid, eciii OJIMH U3 PEarcHTOB JaH B
U30BITKE

https://m.edsoo.ru/00ade488

OO61mas xapakTepUCTHKA XUMUYECKUX

bu6nmoreka [IOK

2.2 VIA- . &
DJICMEHTOB rpymmer. Cepa it € https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubmuorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
Amnotpo € MO Ka CEpBI.
23 HEEO)TKP eIII{II{/II;:I c:[ LII[I;I/I(peP'; c:: I:/IHeI::;ﬁ B Brbmmorexa LIOK
A P f[ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOICTBA cephbl
24 CepoBoaopo1, cTpocHHE, (PU3HUECKUE U bubnuorexa [HOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunsl cepol. CepHas KHCIOTa, (U3NUECKUE bubnmnoreka HOK
U XUMHYECKUE CBOMCTBA, IPUMCHEHHE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 MPOMBIIIIEHHOTO CII0C00a MOJIy4eHus bubnmnoreka HOK
CEpHOM KUCIOTHI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlel Cpe/ibl COeTMHEHUSMU CEPhI
97 Brranciierne MaccoBoit 107U BBIXO/1a bu6mmoteka [IOK
NPOJyKTa PEaKIIuU https://m.edsoo.ru/00adec8a
OO0mas XxapakTepuCTUKa XUMHUUECKUX
aneﬁeHTof VA-E nbl. A30T, pochop u ux bubmmorexa LOK
PYTHEL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
06 VA-
28 rpynes. Avor, pacnpocrpascrane » npupos Bimorera LIOK
Py ' - paclipoctp . PHpOE, https://m.edsoo.ru/00adeea6
du3HYecCKre M XUMUIECKHIE CBOHCTBA
AMMHUak, ero Gpu3NuecKue U XUMUIECKUE bu6nuoreka [IOK
29 .
CBOWCTBA, MTOJy4YeHHE U TIPUMEHEHNE https://m.edsoo.ru/00adf004
30 [TpaxTrueckast padota Ne 3 o teme bu6muoreka [JOK

«HonyquHe aMMHaKa, U3y4CHHUEC €ro

https://m.edsoo.ru/00adf180
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CBOUCTBY»

A3oTHas KucioTa, e€ husndeckue u

bu6nmoreka [IOK

31 XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHSI
32 B KQ4e€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubmuorexa [JOK
XUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEi https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMHU a30Ta
®ochop. Oxeun pochopa (V) u pochopnas
33 KI/ICJ‘I(I())TE (bnanje((iz)xng) I/IpXI/I(NII;‘lefI)(I/Ie(b ’ Brbmmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YECHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MUHEPATIbHBIX yaq())6p(£Hm71. 3arpsi3HeHue bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
PUPOIHOH cpenbl pocdaramu
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 3neMeHT01f |VA2‘pyHHI)I. VYranepon u bubmmorexa LIOK
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHCHUS
35 Yrnepon, pacipocTpaHEHUE B IPUPOJE, bubnuoreka [JOK
(du3nyeckre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XAMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmoteka [IOK
poOJIeMBbI, CBSI3aHHBIC C OKCHIOM YTJIepoJia https://m.edsoo.ru/00adfebe
(V)
37 VYroapHas KUcioTa v e€ cou bubmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 mo Teme
38 "I'II)onyquHe yFJP;eKHCHOFO rasa. Bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBennast peakuus Ha KapOoOHaT-HOH"
39 [TepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX bubnmnoreka [JOK
BEII[ECTBAaX KaK O COCTUHEHUSIX yriIepoaa https://m.edsoo.ru/00ae054e
40 KpemHunii u ero coequHeHus bubnuotexa [JOK
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https://m.edsoo.ru/00ae080a

[TpakTuueckas padota Ne 5. Pemenue

41 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 bubmorexa [IOK
N https://m.edsoo.ru/00ae0bf2
«Bakneime HeMeTaluIbl U X COCAUHEHUS
42 Kontponbnas padora Ne3 o teme 1 bubmuorexa [JOK
«BaxHelmre HeEMETAUIbl U UX COCIMHECHUSD) https://m.edso0.ru/00ae0e18
Wroro mo paszneny 25
Pa3zgen 3. MeTa/yibl M HX COeTUHEHU S
. bu6mmoteka [IOK
3.1 Obumpe CROACTEA METaIIOB 4 https://m.edso00.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
3JIEMEHTOB — METAJUIOB. MeTamindeckas bubmuorexa [JOK
43 1
CBSI3b U METAJINYECKAs KPUCTAIIMUECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nUeCKUe CBOMCTBA METAIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.
44 DNEKTPOXUMHUYECKUH Psiji HallpsLDKEHUH 1 bubmmorexa LIOK
https://m.edso00.ru/00ae1156
METaJIIOB
OO6mue cnocoObl MOTYYEHUST METAJUIOB.
CnnaBel. Beruncnenus no ypaBHEHUsIM bubnmnorexka HOK
45 . 1
XMUMHYECKUX PEaKIIui, eCITd OJINH U3 https://m.edso00.ru/00ae1156
peareHToB COACPKHUT MPUMECH
bu6mmoteka [IOK
46 HoniiTie o KOppo3HH MeTalIoB 1 https://m.edso00.ru/00ae1278
. bubmuorexa [JOK
3.2 Baxkueiiie MeTamibl U1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
bu6nuoreka [IOK
47 [lenotribre MeTamIb 1 https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMeNbHBIC METAJIIBI — KAIbIIHN 1 1 but6mmoreka [IOK
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Mar"Hum

https://m.edsoo.ru/00ae15e8

bu6nmoreka [IOK

50 BaxxHeiimume coeTMHEHUS KA https://m.edsoo.ru/00ae15e8
51 O0o001IeHre U CHCTeMaTU3alus 3HAHUH
52 JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS bubmmorexa LIOK
https://m.eds00.ru/00ae1886
53 [TpakTuueckas padota Ne 6 o Teme bubmuorexa [JOK
"YKECTKOCTh BOABI M METOMBI €€ yCTpaHEHHS " https://m.edsoo.ru/00aelae8
54 J— bubnnoreka IIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka HOK
THJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keneso https://m.edscL)E).ru/Oan1d86
57 Oxkcuapl, TuApOKCU B U conn xkene3a (1) u bubnuorexa [HOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre u crucTeMaTu3alus 3HaHu|
o | o e
«BaxkHel1ne MeTasibl U UX COSIUHEHUS https://m.eds00.ru/00ae3ded
Berarcnenus mo ypaBHEHUSIM XUMHUYECKUAX
o | Do com ot prrtn
Brrurcnenus MaccoBO# J0JIH BBIXOI https://m.eds00.1/00ae1 750
MPOJYKTa PEaKIIuu
61 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI
62 KonTtponbHas padora Ne4 o reme

«Bakneiiie MeTajljIbl U UX COSAUHECHUS

Paznen 4. Xumus 1 oKpyskamomas cpeaa

4.1

BGHICCTBa N MaTCpurajibl B )KU3HU YCIIOBCKA

but6mmoreka [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

https://m.edsoo.ru/7f41a636

63 BemectBa 1 MaTepuaisl B IOBCEAHEBHOMN 1 bubmmoreka [IOK
KU3HH 9eI0BeKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubmuorexa [JOK
cpebl https://m.eds00.ru/00ae4270
65 Ponb XuMuM B pelIEHUH SKOJIOTUYECKHUX 1 bubmuorexa [JOK
pooseM https://m.edsoo.ru/00ae4270
Utoro mo pazneny 3
66 PesepBuslit ypok. O60011eHNE U 1 bu6nuoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00ae0d0a
67 Peseprublii ypok. O600mIeHNE U 1 bubnnorexka HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O600mIeHNE U 1 bubnnorexka HOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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