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MOSICHUTEJLHAS 3ATTMCKA
1. AHHOTAIIUSA

Hacrosias nporpamMma no xumuu Juist 8 kinacca pa3padoTaHa Ha OCHOBE:
1.®enepanbHON 00pa30BaTENIbHOM IPOTrPaMMBbl.

2.DenepanbHO pabouel MPOrpaMMBI 10 MPEAMETY « XUMUSD».
3.0cHoBHOI1 00pa3oBaTenbHOM nporpammbel MOY Briposckoit COILI

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMS»

Bxnanx yueObHoro npeamera «Xumus» B JOCTHXKEHHUE 11€JI€H OCHOBHOTO 00111eT0 00pa30oBaHus 00YCIOBJIEH BO MHOTOM 3HAYECHHUEM XUMHYECKOW HAYKH
B MMO3HAHUU 3aKOHOB MPUPO/IbI, B PA3BUTUH TPOU3BOIUTEIBHBIX CHJI OOIIECTBA M CO3/IaHUM HOBOM 0a3bl MaTEPHAIEHON KYJIBTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHIE HAa Bce 00IacTH YeTOBEYECKOIO CYLIECTBOBAHUS, 3a/1a1a HOBOE
BUJIEHUE MHPA, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBO KYJIbTYpPbI, HEOOXOAMMBIM YCIOBHUEM >KM3HU O0II€CTBA: 3HAHUE XUMHUHU CITY>KMT OCHOBOM
i GopMUPOBaHUS MUPOBO33PEHUS YEIOBEKA, €ro MPECTaBICHUN O MaTepUaIbHOM €IUHCTBE MUPA; BaKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMUE I
MIPeJICTaBJICHUS O B3aUMOIPEBPAIICHHUSIX SHEPTHH U 00 IBOJIIOLMHU BEIIECTB B IPUPO/JIE; COBPEMEHHAs! XMMUS HalpaBiieHa Ha pellieHue riI00albHbIX
po0sieM yCTOMYMBOrO pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, SHEPTeTUUECKOM, UILEBOI U SKOJIOrHYECKOl 0e301acHOCTH, IpodiIeM
3/IpaBOOXpPaHEHHUSI.

B YCIOBHUAX BO3pacCTarOmCro 3SHaYCHU XUMHUH B )KU3HU 06I_HeCTBa CYIIECTBEHHO INOBBICUJIACH POJIb XUMHYECKOI'O O6pa30BaHI/IH. B mmane
couajamM3alny OHO ABJISICTCA OAHHUM M3 YCHOBPII;'I (l)OpMI/IpOBaHI/ISI HHTCJUICKTA JIMYHOCTHU XU TapMOHHUYHOTO eé Pa3BUTHA.

COBpeMCHHOMy YCJIOBCKY XUMHNYCCKUC 3HAHUA H606XOI[I/IMBI JJIA HpI/I06peTeHI/I$I O6H_I6KYJ'IBTypHOl"O YPOBH:, IIO3BOJIAOIICTO YBEPECHHO TPYAUTHCA B
COOUYME U OTBCTCTBCHHO Y4aCTBOBATH B MHOFOO6p33HOI>i KHU3HU O6H_ICCTB8., AJIs1 OCO3HAHUA BA)KHOCTU Pa3yMHOI'0 OTHOHICHUA K CBOEMY 3IOPOBbIO U
3A0POBBIO APYTHX, K OKp}I)KaIOH_[eﬁ HpHpO,[[HOfI cpeac, i rpaMOTHOTO IMOBEACHUS ITPU UCITIOJIB30BAHUHN PA3JIMYHBIX MATCPHUATIOB U XUMHUYCCKHUX
BEIIIECTB B IIOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM HIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIIICHHUIO K CHCTEME O0IIero XuMHUIecKoro oopasoBanus. [loatomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peain3yeT MpUCYIHe 00IeMy XUMHUIECKOMY 00pa30BaHUIO KIFOUEBHIE IIEHHOCTH, KOTOPHIE OTPAXKAIOT



rOCy/IapCTBEHHBIE, OOIIECTBEHHBIC U WHINBHAYAIbHBIE TOTPEOHOCTH. DTUM OIPEACISICTCS CYIIIHOCTh 00IIel cTpareruu 00ydeHus, BOCIIUTAHUS U
Pa3BUTHUS 00YYAIOIINXCS CPECTBAMU YYEOHOTO MpeaMeTa « XUMUS.

Wzyuenne npeamera: 1) ciocoOCTByeT pean3aiui BOZMOKHOCTEH [T caMOPa3BUTHA U OPMUPOBAHUS KYJIBTYpBI THYHOCTH, €€ 00mei n
(GYHKIMOHATBLHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B ((OPMUPOBAHHUE MBIIIICHHUS U TBOPUYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB MX
CaMOCTOSTEIILHOM y‘IC6HOI>i ACATCIIBHOCTH, SKCIICPUMEHTAJIbHBIX U UCCIICAOBATCIbCKUX YMGHHﬁ, H€06XOI[I/IMI>IX KaK B HOBCGHHGBHOI\/’I KHU3HU, TaK U B
npoeCCHOHANTBHOM JEATETLHOCTH; 3) 3HAKOMUT CO CIIENU(PUKON HAyIHOTO MBIIIJICHHUS, 3aKIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsSI/Ia HA €TUHCTBO
MIPUPO/IbI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAaloM B ((OPMHPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
CbOpMI/IpOBaHI/IIO OEHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHBIM 3HAHUAM, K IIPUPOAC, K UCTIOBEKY, BHOCUT CBOH BKJIaJI B OKOJIOTHYECKOC
00pa3zoBaHMEe MKOJbHUKOB.

Hazpannble HanpaBieHUs B 00y4eHUN XUMHU 00€CIeunBalOTCs Crieu(UKON coaepKaHus MpeMeTa, KOTOPBIN SBJISETCS Me1aroru4ecKu
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKU XMMHH Ha ONpeAeNEHHOM dTare e€ pa3BUTHSI.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE 00YUYAIOIUMHKCS OCHOB HEOPTaHMYECKOW XMMHUHU U HEKOTOPBIX MOHSATHI U CBEJCHUH 00
OTJIENbHBIX 00BEKTaX OPTraHUYECKON XUMUH.

Crpykrypa coaep:xanus npeamera chopMUpOBaHa Ha OCHOBE CHCTEMHOTO MOAX0/1a K ero n3ydenuto. CoaepxaHue CKIaIbIBAETCS U3 CUCTEMBI
MOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUH 0 XUMUYECKON peakiuu. O0e 3T CUCTeMbI CTPYKTYPHO OpraHU30BaHbI 11O
MPUHIIMITY MOCIEI0BATEIBHOTO Pa3BUTHS 3HAHUIM Ha OCHOBE TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUYEHUs KaK
OCHOBBI BCET0 ecTecTBO3HaHus, ypoBHA [leproauueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMUH, YUEHUS O CTPOCHHH aTOMa U
XUMHYECKOH CBS3U, IPEJCTABICHUN 00 ANMEKTPOIUTUUECKON JUCCOIMAIIMY BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHHs pacCMaTPUBAIOTCA Ha OCHOBE
SMIUPUYECKU TOTYYCHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCSA MOCIIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYroMy, BBITOIHSS GYHKIINYU OObICHEHUS
Y IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOTYYSHHS H3y4aeMbIX BEIIECTB.

Takast opranu3anus cofep>kaHus Kypca CriocoOCTBYeT NMPeICTaBICHUI0 XUMHUUECKOM COCTaBISIONIeH HaydHO! KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOMN
npuposl. Tem caMbiM oOecrieunBaeTcss BO3MOXKHOCTh (POPMUPOBAHUS Y 00YYaIOIIMXCS IEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHHUIO U METOJAaM
[IO3HAHMA B HayKe. Ba)XHO TakkKe 3aMETUTh, YTO OCBOEHUE COJIEPKAHUSA Kypca IPOUCXOAUT C IIPUBJICYCHUEM 3HAHUN U3 PaHEE U3YYCHHBIX KYyPCOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3nkKa. 7 Kmacey.

HEJIX U3YYEHUSA YYEBHOI'O ITPEJJMETA «XUMUSA»



K HanpaBieHnto nepBOCTENCHHON 3HAYMMOCTH MIPU peaTn3aluy 00pa3oBaTeNbHbIX (YHKINN peaMeTa « XUMHSD» TPAIUIHOHHO O THOCSAT
(dbopmMupoBaHHe 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOH IEATEIFHOCTH YeJIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOH KYJIBTYpHI. 3a7a4a MpeMeTa COCTOUT B (POPMHUPOBAHNN CHCTEMBI XUMHUECKUX 3HAHUH — Ba)KHEHIINX (DaKTOB, MOHATHH,
3aKOHOB U TEOPETUYECKUX MOJIOKEHHM, JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, 3HAHUI 0 HAyYHBIX METOJIaX M3 yICHUS
BEIIECTB U XUMUYECKHUX PEaKLINi, a TaKke B (POPMUPOBAHUM U Pa3BUTUU YMEHUI U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,

Ha6J'IIO)IeHI/I€M U OPOBCACHUCM XUMHNYCCKOT'O OKCIICPUMCHTA, CO6J'IIO)ICHI/ICM IMpaBUJI 0e301macHoOro 06pameH1/m C B€IIECTBaMU B HOBCCI[H@BHOﬁ JKH3HH.

Hapsiny ¢ aTum 1ienu u3ydeHus npeaMeTa B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOLIEro
oOpa3oBanus. CerogHs B 00pa3oBaHUU 0CO00 3HAUMMON MTPU3HAETCS HAIIPABIEHHOCTh OOY4YEeHNUsI HA Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH,
(bopMmupoBaHue €€ HHTEIUIEKTa U 001Iel KyabTypbl. OOyueHHe YMEHUIO YUUTHCS U MPOJIOJDKATh CBOE 00pa30BaHUE CAMOCTOSTENILHO CTAHOBUTCS OJJHOM
13 BaKHEHIINX QYHKIUHA yueOHBIX MPEIMETOB.

B cBsi3u ¢ 9TUM Ipu M3ydeHUH MpeMeTa B OCHOBHOM MIKOJIE JOMUHHUPYIOIISE 3HaYCHUE TPUOOPENIH TaKKe IeNIH, KaK:
(hopMHUpOBaHHE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY IIPUHSTHIO PEIICHH, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMIMMCS YCIOBUSAM KU3HU;
HAIpPaBJIEHHOCTh 00YYEHHUsI HA CUCTEMATUYECKOE MPUOOIICHNE yJalllUXCsl K CAMOCTOSITENIbHOM M03HaBaTENbHON JAESITEFHOCTH, HAYYHBIM METOIaM
MO3HAHUS, (POPMUPYIOIIUM MOTHUBAIUIO U PAa3BUTHE CIIOCOOHOCTEN K XUMHUH;
obecrnieueHre yciaoBHil, CIOCOOCTBYIOLIUX MPHUOOPETEHUIO 00YJaIOIIUMHUCA OTIbITA Pa3HOOOPa3HOM
NesITeNIbHOCTH, TTO3HAHUS M CAaMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE I Pa3IMuHbIX
BHJIOB JICATEIBHOCTH;
(dbopMHpoBaHKEe YMEHHI 0OBACHATH U OLICHUBATH SIBJICHHS OKPYXAIOIIEro MUpPa HA OCHOBAaHUH 3HAHUN U
OIIBITA, IOJIYYEHHBIX IIPU U3YyYEHUU XUMUU;
(dbopMupoBaHHE Y 00YJAIOIIUXCS TYMAHUCTUYECKUX OTHOIIIECHUH, MOHUMAaHUSI LIEHHOCTH XUMHUYECKUX
3HAHW 11 BRIPAOOTKH SKOJOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM IEATEIHHOCTH B IIENSAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’Karollel NPUPOJIHOU CPEbI;
pa3BUTHE MOTHBAIIMH K 00YYEHHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUS 00II[e4eNIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MpO(Us U HANPaBICHHOCTH JalbHEHIIIEro o0ydeHHsl.



COJAEPKAHME YYEBHOTI'O ITPEIMETA

IlepBoHayaJbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuun. Posie XuMuM B )KU3HU YesioBeka. Tena u BemecTBa. PU3nuecKkue CBOMCTBA BEIIECTB. ArperaTHOe COCTOsiHME BemecTB. [lonarue o
METO/1aX IMO3HAHUS B XUMHH. XUMUS B CHCTeMe HayK. UncThie BemecTBa 1 cMecr. CriocoObl pa3ielieHus] CMeCeH.

ATOMBI M MOJICKYJTBI. XUMHUYECKUE 3TIeMeHTHI. CHMBOJIBI XUMUYIECKHX AJIEMEHTOB. [IpOCThIe M CIIOXKHBIC BEIIeCTBA. ATOMHO-MOJICKYJSIPHOE YICHHE.

Xumudeckas popMyiia. BaleHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENIbHAS aTOMHAs Macca.
OTHOocHTeTbHASI MOJICKYJISIpHAST Macca. MaccoBast JIOJIsl XAMUYIECKOTO JIEMEHTA B COCTUHCHUH.

du3nyecKue ¥ XUMUYCCKHE SBIICHUS. XUMHUYSCKast PEakIus ¥ €€ MpU3HAKU. 3aKOH COXPAHECHUS MaCChl BEIIEeCTB. XMMHUYCCKHUE YPaBHEHUS.
Krnaccudukarus XMMHYECKUX peakiuii (COSTUHEHHS, pa3IOKeHUs, 3aMeIIeHUs, OOMEeHa).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCY0M, ¢ MpaBUiiaMu paboThl B TabopaTopuu U mpuéMamu oOpaleHus ¢ 1abopaTopHbIM
000pyI0oBaHUEM; H3yYEHUE U OMUCaHNe (DU3MIECKUX CBOMCTB 00pa3lioB HEOPraHWYECKUX BEIIECTB; HaOMoAeHIE (PU3NIECKUX (TIJIaBJICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KHIIEHHE U KOHCHCALlMs BOJbl) U XMMHUECKUX (TOpEHUE CBeUH, MPOKaIMBaHHE METHON TPOBOJIO KU,
B3aMMO/ICHCTBUE MeJla C KUCJIOTOMN) sIBJICHUM, HAaOII0AeHNE U ONKMCAaHKEe IPU3HAKOB MPOTEKaHHs XUMUUECKUX peakluil (pa3iokeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOpUIOM Oapus, paznokenue ruapokcuna meau(ll) npu narpeBanuu, B3auMoeCTBHE kKeje3a ¢ PACTBOPOM COJIU
menu(ll)); n3ydenne cnocoOoB pa3aesieHusi CMECeH (C MOMOIIbI0 MarHuTa, GHIbTPOBAHUE, BEIIAPUBAHUE, JUCTHILIALNS, XpoMaTorpadusi), MpoBEACHU E
OUYMCTKU MOBapEHHOM COJIN; HAOMIOICHIE U ONIMCAHHUE PE3YIbTATOB MPOBEICHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAaCChl; CO3/JaHHe
Mozenel MOJIeKy I (IIapOCTEPIKHEBBIX).

BaxHelimue npeacTaBuTe 1M HEOPraHMYeCKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT u nmpocroe BeiectBo. HaxoxxieHre Kuciopoa B Ipupoie, pusnueckue u
XUMUYecKHe cBoicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucinopoaa. CrocoObl MOTy4eHUsT KUCIOPOAa B 1a00OPaTOPUHU U IPOMBIIIJICHHOCTH.
KpyrosopoT kuciaopoza B npupoze. O30H — aJlIoTponHas MOIUPHUKALNS KUCIOPOAA.

TennoBoit 3¢ pexT XUMHUUECKOH peakiuu, TEePMOXUMUYECKHUE YPABHEHUS, 3K30- U SHJOTEPMUYECKUE peakiy. TOMIMBO: Yyroib U MeTaH. 3arpsisHeHne
BO3/yXa, YCHJIEHHE TapHUKOBOTO 3¢ deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.



Bopopoa — snemeHT u mpocTtoe BemecTBo. Haxoxaenue Bogopoaa B mpupoae, GU3NUeCKue 1 XMMUYECKHUEe CBOMCTBA, TPUMEHEHHE, CTIOCOObI
noxy4eHus. KucioTsl 1 couu.

KonunuectBo Bemecta. Mosb. MosisspHas macca. 3akoH ABorapo. MossipHblil 00b€M ra3oB. Pacué€Tsl o XMMHYECKUM ypaBHEHUSIM.

dusnyeckue cBOMCTBA BOABL. Boja kak pactBoputens. PacTBopbl. HackllieHHbIE M HEHACBIILIEHHBIE pacTBOPBL. PAaCTBOPUMOCTE BELIECTB B
BoJie.MaccoBas /10J1s BEILIECTBA B pacTBOpe. XUMHUUECKHUE CBOMCTBA Boibl. OcHOBaHMs. Posib pacTBOpOB B MpUPOJIE U B XKU3HU YesoBeka. Kpyrosopor
BO/IbI B IIPUPO/IE.
3arpsizHeHne NpUpOIHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanus Heoprannueckux coeauneHnid. Oxcuapl. Kinaccuduxanus okcnoB: coiaeoOpa3zyromne (0CHOBHbIE, KUCIOTHbIE, aM(POTEpHBIE) U
HecoJieoOpa3zyromue. HomeHkiiatypa okcuaoB (MeXIyHapogHas U TpuBuanbHas). usndeckue u XuMHueckue cBoiicTBa okcuoB. [loyuenue okcuoB.

OcnoBanus. Knaccudukaius ocHOBaHUMN: IETOYM U HEPACTBOPUMbIE OCHOBaHUs. HoOMeHKI1aTypa oCHOBaHUH (MeXAyHapo HAasi U TPUBUAJIbHAS).
Pu3nyecKue 1 XMMHYECKHE CBOMCTBA OCHOBAHMIA.

[Tonydenne ocHOBaHUM.

Kucnoter. Knaccudukanus kucnor. HoMeHkmarypa Kuciot (MexXayHapo Hasi ¥ TpUBHANIbHAS ). DU3HUECKHE B XUMUYECKHE CBOMCTBA KUCIIOT. Psij
aktuBHOCTH MeTasuioB H. H. bekerosa. [loyyenue kucior.

Comu. HomenkmnaTypa cosieid (MexayHapoIHas U TpUBHANIbHAs ). DU3MUECKHEe W XUMHUUYECKHE CBOMCTBa cojiel. [lomyuenue coneil.

I'enernyeckas CBA3b MEXKAY KIaCCAMU HEOPTraHUYECKUX COEAMHECHUN.

XUMHUYECKUH 3KCIIEPUMEHT: KaUeCTBEHHOE OIIpeIeNIEHNe COJep KaHUs KUCIIOpO/ia B BO3yXe; OJydeHHe, COOMpaHue, paclio3HaBaHUE U U3y4YEeHUe
CBOMCTB KUCJIOPO/1a; HAOJIIOJIEHNE B3aUMOJICHCTBHS BEIIECTB C KMCIOPOJOM U YCIOBHS BOZHUKHOBEHUS U IIPEKpallleHUs ropeHus (Toxapa);
O3HAaKOMJIEHHE ¢ 00pa3liaMy OKCHJOB U OIMCAHUE X CBOMCTB; MOJIy4yeHUe, coOOMpaHue, paclio3HaBaHue U U3y4yeHHe CBOMCTB Bo1opoJia (ropeHue);
B3auMo/ieicTBHE BojiopoJia ¢ okcuaoM Meau(ll) (Bo3MOKHO HCIIOIB30BaHUE BUICOMATEPUANIOB); HAOI01eHe 00pa3L0B BELIECTB KOJINYECTBOM | MOJIb;
UCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEILECTB C Pa3IMYHOM pacTBOPUMOCTBIO; IPUTOTOBIICHHE PACTBOPOB C OIPEEIEHHON MaccoBOi 10eit
PacTBOPEHHOIO BEIIECTBA; B3aUMOACHCTBUE BOJBI C METaJUIaMU (HaTpUEM U KajlbliieM) (BO3MOXKHO MCII0JIb30BaHUE BUAECOMATEPHUATIOB); ONIpeeIIeHHIE
PacTBOPOB KUCIIOT U LIEJI0YEH C MOMOIIBIO HHAMKATOPOB; UCCIIEJOBaHUE 00pa3I[0B HEOPraHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOIIOIeHUE
M3MEHEHMs OKPAaCKU MHIMKATOPOB B PACTBOpaxX KUCIOT U IIeNoYel; u3ydeHue B3aumoeiictsus okeuaa meau(ll) ¢ pactBopom cepHOit KUCIOTBI, KUCIOT
C METAJUIAMM, PEAKINI HEUTpAIN3alliN; TOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METAJIIa IPYTMM U3 pacTBOPA COJIU; PELICHHE
SKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaykHelme Ki1acchl HEOPraHMYECKUX COCIUHEHUI».



Ilepunonnuecknii 3axoH u [lepuoanyeckas cucreMa xumnueckux 3jiemeHToB /. U. Menpaeneena.
Crpoenne aroMoB. Xumuueckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBpie MONBITKY KJIACCU(PUKALUU XUMUYECKUX IEMEHTOB. [IoHATHE O TPYIIIaX CXOAHBIX JIEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METAIIBI,
raJloTeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI M THIPOKCHU/IBI.

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumMuaeckux anemeHToB 1. M. Menneneesa.

KopoTkonepuonnas u jymmaHonepuoanas popmel [leproanueckoii cucreMbl xumuueckux anemeHnToB Jl. . Menpaeneesa. [lepuoast u rpynisl.
Ou3nYecKuil CMBICI MOPAIKOBOrO HOMEpa, HOMEPOB MEPHO0/Ia U TPYIIIBI SJIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB MEPBbIX 20 XMMHUUECKUX 3JIEMEHTOB
[Tepnoanueckoii cucremsl [1. 1. MeneneeBa. XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTA M0 €ro noJiokeHuto B [lepnoanueckoit cucreme /1. .
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJryca aTOMOB XUMUYECKHX AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUTMUYECKHUX CBOMCTB IO TPyMIaM U IMepUoJIaM.
3nauenue [lepuoamyeckoro 3akoHa u [lepuoauyeckoil CHCTEMbI XMMUYECKUX 3JIEMEHTOB JIJIs1 Pa3BUTHS HayKu U nipakTuku. [. . MenneneeB —
YYEHBIN U TpaXIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJIsipHAs U HEMOJSAPHAS) CBA3b. DIIEKTPOOTPULIATEIHbHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenenpb okucnenus. OKACIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl okuciaeHus nu BocctaHoBieHUs. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKUH SKCTIEPUMEHT: U3y4eHHe 00pa3lioB BEUIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/ICHCTBIE THAPOKCHIA IMHKA C pACTBOPAMHU KUCIIOT U
IeJI0YEi; MPOBECHIE OMBITOB, HILTIOCTPUPYIOUIUX IPUMEPHI OKHCIUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIINH (TrOpeHHe, peakiui pa3ioKeHusl,
COCTMHECHUS ).

MexnpeaMeTHbie CBSI3H

Peanusanus MeXIPEIMETHBIX CBA3EH MTPU U3YUYCHHH XUMHUH B 8 KITacCe OCYIIECTBIIACTCS Ye€Pe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO -HAYUHbBIX

MOHATHH, TaK ¥ MOHATHH, SBJSIFOITUXCS CHCTEMHBIMHU JIJIsl OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIH (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KIacCu(UKAIIUs, IIEPUOTUIHOCTD, HAOIIOACHHE,
AKCTIIEPUMEHT, MOJICITUPOBAHKE, H3MEPEHHE, MOJICTh, SBIICHHE.

dwusuka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKITUJI, U30TOIIbI, PAMOAKTHBHOCTD, MOJICKYJIA, DJICKTPUYCCKUN 3apsi]l, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, ra3, (U3NYecKre BETMYMHBI, SIMHUIIBI U3MEPEHUS, KOCMOC, TUIaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, neixanue, ouocdepa.



I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TIOPOJIbI, IT0JIE3HBIE UCKOTIAEMbI€, TOTIMBO, BOIHBIE PECYPCHI.
INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

HBy‘-IeHI/IC XHMHH B 8 Kjacce HaIlTpaBJICHO HAa JOCTHKCHUC O6y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX, METAIPCIMETHBIX U IPCAMCTHBIX PE3YJIbTAaTOB OCBOCHUA
y4eOHOro MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yAbTATHl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00IIET0 0Opa30BaHUsI TIOCTUTAIOTCS B X0/Ie OOYYCHHS XUMHH B €IMHCTBE YICOHOU 1
BOCHUTATEILHOMN JCATCIIBHOCTHU OpFaHI/I3aHI/II/I B COOTBCTCTBHHU C TpaJUIIVOHHBIMHA pOCCHﬁCKHMH COMMOKYJIBTYPHBIMU U TYXOBHO-HPAaBCTBCHHBIMU
IIEHHOCTSIMH, TIPHUHATHIMH B OOIIECTBE MIPABHJIaMU M HOPMAaMHM MTOBEACHHS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHWS, CAMOPA3BUTHSI M COIMAITU3 AITUI
00yJaronuxcs.

JIMYHOCTHBIE Pe3yabTATHI OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

I[MaTpuoTHyecKkoro BOCIUTAHUS

1)  [EHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY U HAYIHOMY HACIICINIO,TIOHMMAaHHsI 3HAUCHHUSI XAMHUYCCKON HAyKu
B )KH3HH COBPEMEHHOTO 00IIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHPOPMAIIUEH O MePEIOBBIX JOCTIIKEHHUSIX M OTKPBITHIX MUPOBOH 1
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUPA U OOIIECTBA,

I'paxmaHckoro BOCMTAHUS

2)  [peacTaBICHHS O COIHAIBHBIX HOPMaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOMICHHI B KOJIJIEKTHBE,KOMMYyHUKATHBHONW KOMIIETCHTHOCTH B
OOIIECTBEHHO MOJIE3HOH, yueOHO-HUCCIeI0BATENBCKON, TBOPUECKON U APYTHX BUAX JAESITENIbHOCTH; TOTOBHOCTH K pa3HO00Opa3HOI COBMECTHOM
JEeSITEeIbHOCTH MPH BBIMIOJIHEHUU Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BHIMOJTHEHUH XUMUUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU Y4€OHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOTIOHHMAaHUIO U B3aUMOTIOMOIIIH B MPOLIECCE 3TON yueOHOU e TEeNbHOCTH; TOTOBHOCTH OI[CHHBATh CBOE MOBEICHUE U MOCTY KU
CBOMX TOBAPUIIEH C IO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI NOCTYIKOB;

HeHHOCTI/I HAYIHOI'0 MO3HAHUA

3) MHUPOBO33PCHUYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ 0 BEIIECTBE U XMMHYECKOM peaKkiunn, COOTBETCTBYIOIMUXCOBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKU U
COCTAaBJIAIOIMIUX OCHOBY IAJId TOHUMAHUA CYIIIHOCTHU HaquOﬁ KapTUHBI MUpa, HpCI[CTaBJIGHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTSX pa3BUTUS IIPUPOIBLI,
B3aMMOCBA34X YCJIOBCKA C HpHpOI{HOﬁ cpenoﬁ, O pOJIM XUMHHU B ITIO3HAHUHN ITUX SaKOHOMepHOCTCﬁ;



4)  mo3HaBaTEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYCHHUE HOBBIX 3HAHHI 10 XUMHUH, HEOOXOUMBIX JUII00BICHEHHS HAOII0AaEMBbIX MTPOIIECCOB
U SIBJICHUM;

5) mo3HaBaTeabHOM, HHYOPMAIIMOHHON M YMTATEILCKOM KYJIBTYPHhI, B TOM YHCIIC HABBIKOBCAMOCTOSTEIBHON paOOTHI C y4eOHBIMU TEKCTAMHU,
CIPaBOYHOU JIUTEPATYPOU, JOCTYITHBIMHA TEXHHUYECKAUMHU CPEICTBAMHU MH(POPMAITUOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYUEHHIO U MO3HAHMIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH KCaMOOOPa30BaHHIO, MPOESKTHON M UCCIIEA0BATEIbCKOM
JESITEILHOCTH, K OCO3HAHHOMY BBEIOOPY HANPaBICHHOCTH U YPOBHS OOYUCHUS B JTATBHEHIIIEM;

®opMHPOBAHUSA KYJIbTYPbI 310POBbSI
7)  OCO3HaHUS IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH HA3J0POBBIN 00pa3 »KHM3HH, OCO3HAHUS TTOCIIEACTBUI
Y HETIPUATHUS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTHUKOB, KYPEHHUS ), HEOOXOMMOCTH COOJTFOICHHSI TIPaBUJI 0€30MMaCHOCTH TIPH

oOpallleHnH ¢ XUMUYECKMMH BEIIeCTBaMU B OBITY U peaibHON KU3HU;

Tpynosoro Bocniuranusi

8) wmHTepeca K MPaKTHUECKOMY U3yYEHHIO TPOGECCHid ¥ TPYAa Pa3IMuHOro poJjia, yBaKCHUE K TPYAY UPE3yIbTataM TPYIOBOU JEITEILHOCTH, B TOM
qHcJie Ha OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHOTO BBIOOPA MHANBUAYAIIbHONW TPAEKTOPHH ITPOAOIKEHHS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIIeIHON NPO(eCcCHOHAIBHON eI TeNbHOCTH
U pa3BUTHUS HEOOXOIUMBIX YMEHHI; FOTOBHOCTb a[allTUPOBATHCS B IPO(GECCUOHATIBHOM Cpelie;

IKO0JIOrHYeCKOro BOCIIUTAHHUS

9)  9KOJIOTMYECKH I€JIeCO00Pa3HOr0 OTHOIICHHS K MIPUPOJIC KaK HCTOYHHMKY JKU3HH Ha 3eMIIe, OCHOBE €ECYIIeCTBOBAHMS, IOHUMAHUS [ICHHOCTH
3JI0pOBOTO M 0€30MacHOTr0 00pa3a )KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBbBIO, OCO3HAHUS
LIEHHOCTHU COOJIOACHUS MPpaBui 0€30MaCHOTO MOBEIEHUS TPH pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYAIHSIX, YTPOKAIOIINUX 3J0POBBIO U KU3HU JTIO/ICH;

10) cmocoOHOCTH MPUMEHSTh 3HAHHSI, TIOJTy4aeMbIe TIPH U3YYCHUU XUMUH, [T PEIICHHS 3a/1a4, CBSI3aHHBIXC OKPY)KAIOIIEH MPUPOIHOM CPEIOi,
MOBBILIECHUS YPOBHSI SKOJIOTHYECKON KYIbTYphl, OCO3HAHUS ITI00AILHOTO XapaKTepa IKOJIOTHUECKUX MPOOIEM U MyTel UX pelieHus: MOCPeCTBOM
METOH0B XUMHH;

11) 9KOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATLCS UM B MO3HABATEIBHOM, KOMMYHUKATHBHOM MCOIIHATIBHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHI



B cocTaBe meranpeMeTHBIX PEe3yIbTaTOB BBIACISIOT 3HAUUMBIC IS (POPMUPOBAHUS MUPOBO33PEHHUSI OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHS,
MIPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, TIPOLIECC, IKCIIEPUMEHT U Jp.), KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX IIPEIMETaX U
MTO3BOJISIFOT HA OCHOBE 3HAHUI U3 ATHX NPEIMETOB (JOPMUPOBATH NPEJCTABICHUE O [IEJIOCTHOW HAYYHOH KapTUHE MHUPa, M YHUBEPCAIbHBIC yI4eOHBIC
NeUCTBYS (I0O3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYISATUBHEIC), KOTOPHIC 00ECTICYNBAIOT (JOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NIEATETHHOCTH.

MeranpeaMeTHbI€ pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOTrpaMMBbI TI0 XUMUHU OTPAXKAIOT OBJIAJICHHE YHUBEPCATHLHBIMU TT03HABATEIbHBIMU
IeCTBUSIMH, B TOM YHCJIC:

ba30BbIMH JJOrHYeCKUMH JeHCTBUAMHA

1) yMeHHEeM HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHS IIPU OCBOCHUHU 3HAHHI: PACKPBIBATH CMBICIXUMUYECKUX MMOHATHH (BBIACTATH UX
XapaKTepHbIC MMPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU MMOHATHSMH ), UCTIOJIH30BATh TIOHATHS IS OOBSICHEHUS OTACTBHBIX (DAKTOB U SBICHU;
BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMN XUMHYECKUX BEIIECTB M XUMUUECKUX PEaKINi; yCTaHABIMBATh IPUIHMHHOCIIEACTBEHHBIE CBS3H
MEXIy 00BEKTaMU U3YUYEHUS; CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, 10 aHAJIOTHH ); AEJIaTh BBIBOJIBI U 3aKITIOUCHUS;

2)  yMEHHEM MPUMEHSTH B IPOIIECCE MO3HAHMS MOHATHS (IPEIMETHBIE U METAIPEIMETHBIE),CHMBOIHUECKIE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B
XUMUH, TTPEoOPa30BbIBATh MTUPOKO MTPUMEHSIEMbIC B XUMHUU MOJICIIbHBIC TTPEICTABIICHUS] — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHYECKast
dbopmysa 1 ypaBHEHHE XUMUYECKON PEAKIIMA — TIPU PEIIEHUN yI4eOHO-TI03HABATEIBHBIX 33/1a4; C YIYETOM ATHX MOJCIIbHBIX TPEICTABICHUN BBISBIIATH
Y XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKN U3YYaeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIINIA; BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHOCJICICTBEHHBIE CBSI3U M IPOTUBOPEUHS B U3yUaEMbIX MTPOLECCAX U ABJICHUAX; MpeylaraTbh KPUTEPUH JIJI BBISIBJICHUS 3THX
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIT; CAMOCTOATEILHO BRIOUPATH CIIOCO0 perieHus yaeOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS
BBIOMpATh HarboJIee MOIXO SN ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB);

Bba3oBbIMH HCCIEI0BATEILCKUMH JeHCTBUAMHU

3)  yMEHHEM HCHOJIb30BaTh MOCTABJICHHBIC BOIPOCH B KAYECTBE MHCTPYMEHTA [TO3HAHUS, @ TAK)KE BKAYECTBE OCHOBBI 151 JOPMHUPOBAHUSI
TUIIOTE3bI O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

4)  npuoOpeTeHHUe OMbITA M0 TAHUPOBAHUIO, OPTaHU3AI[MH U MTPOBEJICHUIO YICHUNIECKUX IKCIIEPUMEHTOB: YMEHHE HAOII0aTh 3a X00M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €r0 PE3yNbTatT, GOPMYTUPOBATH 0000IIEHNUS U BBIBOBI MO Pe3yabTaTaM MPOBEAEHHOTO OMbITA, UCCIICTOBAHMS,
COCTaBIIATh OTUYET O MpOAeTaHHON padoTe;

Pa6otoii ¢c undopmanmei



5)  ymeHueM BbIOMpATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IMUHBIX BUIOB U (DOPMIIPEICTABIICHUS, ITOJIy4aeMYIO M3 Pa3HbIX
HMCTOYHUKOB (HAYYIHO-TIOMYJISIPHASI INTEPATYPa XUMHYECKOTO COJIEp)KaHUs, CIIPABOYHBIC MTOCO0OMs, pecypchl IHTEpHETa); KpUTHYECKU OIICHUBATH
MIPOTHBOPEUUBYIO H HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM MPUMEHSTH PA3IUYHBIC METO/IbI M 3aIIPOCHI IPH MOUCKE U 0TOOPE HH(POPMAIIMK KCOOTBETCTBYIOIIUX JAHHBIX, HEOOXO0 AUMBIX JIJISI
BBITIOJTHEHUS YIEOHBIX M TIO3HABATEINILHBIX 33/1a4 OMPEAeIEHHOTO TUTIA; MPUOOPETEHHE OTIBITa B 00JIACTH HUCIIOIB30BaHUSI MHPOPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOT U, OBJIaJICHUE KYJIbTYpOi aKTUBHOTO MCTIOJIB30BAHUS PA3JIMUHBIX IIOUCKOBBIX CUCTEM; CAMOCTOSITEIbHO BEIOMPATH
ONTUMAIBHYIO GOpMY TIpeicTaBlIeHUs] HHGOPMAIIMK ¥ WITIOCTPUPOBATh pelllaeMble 3a7]a4 HECIIOKHBIMH CXEMaMU, TUarpaMMamu, IpyrumMu popmamu
rpaguKu U UX KOMOUHAIUSIMU,

7)  yMEHHEM HCIOJIb30BaTh M aHAJTHU3UPOBATh B MIPOIIECCE YUCOHOM M MCCIIEA0BATEILCKOM AEITETPHOCTHHH(GOPMAIIHIO O BIUSHUN
MIPOMBIIIJIEHHOCTH, CETLCKOTO XO3MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY)KAIOIIEH TPUPOTHON CpeIbl;

YHI/IBepcaJIbelMP[ KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH

8)  yMmeHueM 3a1aBaTh BOMPOCH (B XOJIC THAIOTa M/WIH JUCKYCCHUH) IO CYIIECTBY 00CYKIaeMOM TEMbI,(OPMYIUPOBATH CBOH MPEITOKEHUS
OTHOCHTEIIEHO BBITIOTHEHUS MPEIOKCHHON 331a4H;

9) npuoOpeTeHHe OMbITa MPE3CHTAUH PE3YIbTATOB BHIMOJHCHUS XUMUYECKOTO YKCIIEPUMEHTA
(JtrabopaTopHOTO OTBITA, JIAOOPATOPHON PAOOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

10) 3aMHTEpECOBAHHOCTH B COBMECTHOW CO CBEPCTHHKAMU MMO3HABATEIHLHOM U MCCIICI0BATEIbCKOWICATEIbHOCTH IPU PEIICHUU BO3HUKAIOIIMX
po0JieM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COTIACOBAHUS TIO3HIINH (00CYX/IeHUS,, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPHHAIUS
COBMECTHBIX JICHCTBUH, OTIPE/ICIICHNE KPUTEPUEB 110 OLIEHKE KA4eCTBa BBITIOJTHEHHOW Pa0OTHI U IIp. );

YHHBepcaJILHLIMI/I PEryjJsaTuBHbIMHA IIEfICTBHﬂMH

11) YMCHHEM CaMOCTOATCIIbHO ONIPEACIIATh HCIIU ACATCIIbHOCTU, INIAHUPOBATh, OCYIICCTBJIATH, KOHTPOJIMPOBATL U ITPHU H606XOI[I/IMOCTI/I
KOPPCKTUPOBATh CBOIO ACATCIIbHOCTD, BBI6I/IpaTB HanOoJee B(I)Q)CKTI/IBHLIG CII0COOBI PCIICHUA y‘IC6HHX H II03HABAaTCJIbHBIX 3a1a4, CaAaMOCTOATCIIBHO
COCTAaBJIATH UK KOPPEKTUPOBATH Hpe,I[J'IO)KeHHHﬁ AJITOPUTM JeNCTBUI ITPU BBITTIOJTHCHUHA 3aJIaHuM C y‘IéTOM MOJIYYCHHUS HOBBIX 3HAHHH 00 HN3y4acMbIX
00BbEKTaX — BCIICCTBAX U PCAKIUAX; OHCHUBATH COOTBETCTBUC IOJIYICHHOTO pE3yjibTaTa 3asBIICHHOMN JR(SAIE% 0

12) YMCHHEM UCIIOJIE30BATh U AHAJIM3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCIIOBUU 3aIaHUi.

HNPEIMETHBIE PE3YJIBTATbBI



B cocraBe nmpeMeTHBIX Pe3yJIbTaTOB 10 OCBOSHUIO 003aTEILHOTO COACP)KaHuUs, YCTAHOBICHHOTO JAHHON MPUMEpPHON pabodel IporpaMMoi,
BBIJICJISIOT: OCBOCHHBIE 00YUJaIOIIMMUCS HAYYIHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, CrIelU(pHUECKIe I TPEMETHON 001acTH « XUMHSD), BUIBI
JESITEIbHOCTH I10 MOJTY4YEHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETALH, IPEO0OPa30BAHNIO U IPUMEHEHHUIO B PA3IMUHbIX YI4EOHBIX U HOBBIX CUTYaLIUsX.

[IpenmeTHbIE pe3yIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 0OYUAIOIIMXCS CICTYIONUX YMEHUI:

1)  packpvieamv cmblci OCHOBHBIX XMMHUYECKHUX MOHITUIN: aTOM, MOJICKYJIa, XUMUYECKHUI AJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(o1THOpO/IHAs M HEOJHOPOIHAS ), BAIECHTHOCTh, OTHOCUTEIbHAS aTOMHAsl M MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 10J1s1 XUMHUYECKOTO AJIEMEHTA B COEMHEHUH, MOJISIPHBIM 00BEM, OKCHI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb
OKHUCJICHUS, XUMHUYECKasi peaklusl, KiacCu(uKalus peakiyii: peakliuy COeTMHEHMs], pEaKUU Pa3JIo’KEeHUs, PeaKIM1 3aMelleHus], peaklini oOMeHa,
9K30- ¥ HJO0TEPMHUUECKHUE PEaKIy; TeTIOBOU 3 (eKT peakinu; siIpo aroma, JMEeKTPOHHBIN ClI0i aToMa, aToMHasi opOuTaib, paanyc aToma,
XUMHUECKas CBA3b, MOJISIPHAS U HEMOJSpPHAs KOBAJIEHTHAs CBS3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10Jis BellecTBa (IIpoLEeHTHAs
KOHLIEHTpAlIKs) B PaCTBOPE;

2)  uwIOCmMpuposams B3auMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHH (CM. I1. 1) M MPUMEHSTh 3TH HOHSTHS IPY ONMMCAHUU BEIIECTB H UX
MpEBpAILICHU;

3)  ucnonvb306amv XUMUYECKYIO CHMBOJIMKY ISl COCTABJICHHS (POPMYIT BEIECTB U YPABHEHUI XUMHUYECCKUX PEaKIHN;

4)  onpedensime BaJCHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCMHEHUSX; CTCIICHb OKUCIICHUS DJICMEHTOB B OMHAPHBIX COCIMHECHUSIX;
IIPUHAJICKHOCTD BEIIECTB K OIPEAeIEHHOMY KiIacCcy COeIMHEHUH 1o (opMysiaM; BUJ XMMUYECKON CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHM4 €CKUX
COEJIMHEHUSX;

5)  packpvisamo cmeicn Tlepuoandeckoro 3akona Jl. . MenzeneeBa: 1eMOHCTPHUPOBATh TIOHUMAHKE TIEPUOJMYCSCKON 3aBUCHMOCTH CBOMCTB
XMMUYECKUX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuonueckoil cucreme; 3aKOHOB COXpaHEHHUsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YU€HHs, 3aKOHA ABOTaJJp0; ONUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gpopmy llepuonnueckoil cucteMbl XUMHYECKHX 3JIEMEHTOB!
pas3nuyarh NOHATUS «TJIaBHas noarpynna (A-rpynmna)» u «noboynas noarpynna (brpymnmna)», Massie 1 60JbLINE IEPUO/IbI; COOTHOCUTH 0003HAUEHMUS,
KOTOpBbIE UMetoTcs B Tabnule «lleproauueckas cucteMa XuMudeckux aneMeHToB /1. V. MenzeneeBa» ¢ 4nCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij s/pa, o011ee YUCIo IEKTPOHOB U paclpeieieHUe UX 10 3JEKTPOHHBIM CII0SIM);

6) wrraccuguyuposeames XMMUYECKUE HIEMEHThI; HCOPraHUYECKHE BELIECTBA; XUMUUECKUE PEaKIMH (10 YKCITY U COCTaBY yIaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, 110 TEIII0BOMY 3((eKTy);



7)  xapaxmepuzoeambv (Onucviéams) oOUIME XUMUYCCKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEPK/ast ONMCAHUE TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XMMHUECKUX PEAKIIUH;

8)  nmpoenoszuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X KAYECTBEHHOTO COCTAaBa; BO3MOYKHOCTH MPOTEKAHHS XUMHUYCCKUX MIPEBPAIIICHUI B
Pa3IUYHBIX YCIOBHSX;

9)  ebluUCHSIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMeHTa 10 (OpMYJie COCMHEHHUS;
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKOH peaKIim;

10) npumensims OCHOBHBIC ONIEPAIIMU MBICIHUTEIILHOMN NEATEILHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE, 0000IICHUE, CHCTEMATH3aIIUIO,
KJIacCU(hMKAINIO, BHISBIICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€ — ISl I3YYECHHUSI CBOWCTB BEIIECTB M XUMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIC
METO/1bI I03HAHUsI — HAOII0JICHNE, U3MEPEHUE, MOJACTUPOBAHNE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN);

11) cnedosams TpaBUIIaM MOJIB30BAHUS XMMHYECKON IMTOCYI0H U JabOpaTOPHBIM 000y I0BaHHEM, a TAKXKE IMPaBHIaM OOpaIlEeHHs ¢ BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JIA00OPATOPHBIX XUMHUYECKHIX OITBITOB TI0 TIOJTYYEHHIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoJa U KUCIOPOa), IPUTOTOBICHUIO PaCTBOPOB C OINpeIeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BELIECTBA; MNIAHUPOBATH U MPOBOIUTH
XMUMHYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB (J1TakMyc, (heHon(TanenH, METUIOPaHK U

ap.).
TEMATHYECKOE INTAHUPOBAHUE

KoanyecTBo yacos
Buabl gesiteibHOCTH Buael, GopmMbl KOHTPOJIS
Ne | HaumeHnoBaHue pasjiesioB H TeM Jara DJIeKTPOHHBIE
/0 | OPOrpamMMsbl H3yYeHHs (uudpossbie)
BCEro | KOHTPOJIbHbIE | NPAKTHYECKHe oOpasoBaTe/IbHbIE
padoTbl padoTbl pecypcesl

Paznen 1. IlepBoHauanbHble XUMHYeCKHE OHATHS




1.1.

Xumusi — BakHas 00,1aCcTh
€CTeCTBO3HAHMS U MPAKTHYECKOH
NesITeJIbHOCTH YeI0BeKa

01.09.2022
17.09.2022

PackpsIBaTh CMBICI N3y4aeMbIX OHSTHIL;;

PackpsIBaTh poiib XMMHU B IPUPOZE U KU3HU YEIOBEKa; €&

CBSI3b C JPYTUMH HayKaMHu;;

PasnuyaTh YHCTHIC BELIECTBA H CMECH; ONHOPOIHBIC U
HEOJHOPOHbIEe cMecu; Clie10BaTh paBUiIaM 0JIb30BaHHs
XUMHYECKOMU MOCY0i 1 J1aGOpaTOPHBIM 000PYJOBAaHHUEM; a
TaKKe [paBUJIaM OOpPAIeHHs] ¢ XHMHYECKIMH BEIECTBAMU B
COOTBETCTBHHU C HHCTPYKLHUSIMH 10 BBIITOJHCHUIO MPAKTHYECKHX
pabor;;

IInanupoBaTh M MPOBOJUTE XUMHIECKHI SKCIIEPUMEHT O
U3YYCHHIO U ONMUCAHUIO (PH3UUECKUX CBOHCTB BEILECTB; CIIOCOO0B
pasJeneHus cMecel BEIIeCTB;;

Vcnonb30BaTh NpHU BEITONHEHUH Y9eOHBIX 3aJaHUH U B IIpoLecce;
HCCIIEI0BATENBCKON e TENBbHOCTH HAYYHO-TION Y IIPHYIO
nm‘epaTypy XHUMHYECKOro couep)xal-mx; Cl'lpaBO'-lele MaTepl/laJ'll:I;
pecypeel UnTepHeTa;;

BblCTpal/lBaTb paSBépHyTbIC IMUCbMEHHBIC U yCTHbIe OTBETHI C
oropoii Ha; HHGOPMAILHIO U3 yIeOHHUKA U CIIPaBOYHBIX
MaTepHajIoB; 'PaMOTHO UCIOIb30BaTh H3Y4YEHHBbIH MOHATUIHBIN
anmapaT Kypca XHMHHU;

1

IIncbMeHHBIH; KOHTPOIIb;;
IIpaktuyeckas; pabora;;
CaMoolICHKa C;
UCI10J1630BaHUuEM «OLICHOYHOT 0}
JIHCTaY,;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




1.2. | BemecrBa 15 1
M XHMHYeCKHe peaKuuu

19.09.2022
23.11.2022

IIpuMeHSATh eCTECTBEHHO-HAYYHBIE METO/(bI T03HAHKS (B TOM
yucie HabJIIIeHNe; MOJIEIHPOBAHHE; SKCIIEPUMEHT) 1 OCHOBHbIE
OIepAIMH MBICITHTEIBHOM; IeATeIbHOCTH (CPAaBHEHHE;
KaccH(GUKaIys) JUIsl M3y4eHHs BELIECTB U XUMHYECKHX PeaKIiid;;
PackpeIBaTh CMBICI H3y4aeMBbIX HOHATHH 1 3AKOHOB U IPUMEHATH
9TU HOHATHUS NPH ONMCAHUU CBOKCTB BEIIECTB M MX IIPEBpaLeHUI;;
PaznmiuaTh hu3MyecKne n XUMHYECKHE SBICHUS; O0BSICHATh UX
CYLIHOCTb C TOYKHU 3PEHHS] aTOMHO-MOJIEKYJISPHOTO YUEHHUS;;
OnpenensaTs NpU3HAKUA XUMHUYECKHX PEAKIMH; yCIOBHs

UX NPOTEKAHUS;;

OOBACHSATH CYIIHOCTh (PM3MIECKHX M XUMHUUYECKUX ABJICHUH C TOUKH
3pEHUST AaTOMHO-MOJIEKYISPHOTO YUEHHS;;

KnaccuuuupoBaTh XMMUUECKHE PEAKIIUH (10 YUCITY U COCTaBY
pearupylomux 1 00pa3youxcs BEMECTB);;

CocraBisaTth popMyIbl OHHAPHBIX BEIIECTB O BAJICHTHOCTH U
ONPENENATh;

BAJICHTHOCTH 1O ()OPMYJIaM BEILECTB;;

PaccraBnaTe K03(QGUIMEHTH B ypaBHEHHAX XHMHUIECKUX PEaKInii;;
BeicTpanBaTh pa3BEpHYTHIE MHChbMEHHBIE H YCTHBIE OTBETHI C
oropoi Ha; HGOPMALHMIO U3 y4eOHUKA M CIPABOYHBIX MaTEPHAIIOB;
TPaMOTHO MCITIOJIb30BATh M3Y4YCHHBIN MOHATUIHBIN anmapaT Kypca
XUMUH;

1

YcerHbi onpoc; [InceMeHHbII;
KOHTpOJb;; KoHTpOsbHAS;
pabora;;

TectupoBanue; [IuKTanT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro o paszgeny 20

Pazpen 2. BaikHelilne npecTaBUTeM HEOPraHUYECKUX BelleCTB




2.1.

Bo3ayx. Kucaopoa. Ilousitue 06
oKcuaaxX

24.11.2022
08.12.2022

PackpeIBaTh CMBICH H3Y4aeMbIX IIOHATHI M IPUMEHATh ITH
HOHATHS IIPU ONMCAHUH CBOMCTB BEIECTB U UX IPEBPALICHUIA;;
XapakTepu3oBath (ONHCBIBATE) COCTAB BO3YXa; QH3MUECKHE U
XUMHYECKHE CBOICTBA KHCIIOPO/Ia; CIIOCOOBI €TI0 MOIyYCHHS;
NPYMEHEHHE U 3HAYEHUE B IPUPOJIE M JKU3HU YEIIOBEKA;;
CpaBHHMBATh PEAKLHH FOPEHNS ¥ MEIIGHHOTO OKHCIIEHMS;;
Cobupats n1pubOPkI U ITOTy4eHHs KHCIOPOAa (BBITECHEHHEM
BOJIbI M BO3/]yXa); Pacrio3HaBaTh ONBITHEIM IMyTEM KHCIOPO/;;
Hcnonp30BaTh XMMHYECKYIO CUMBOJIMKY ISl COCTAaBJICHUS
(opMyI1 BelIeCTB; MOJICKYJISIPHBIX yPaBHEHHH XUMHYECKHX
peaKIuii ¢ yuacTHEM KUCIOPO/a;;

OOBACHATH CYIHOCTH SKOJIOMMYECKUX MPOOIEM; CBA3aHHBIX

C 3arpsA3HEHUEM BO3/IyXa;;

CrnenoBath npaBHaaM 6e30macHo paboThI B JaOOpaTOPUM NPU
HCIOJIb30BaHUHU XUMHYECKOH MOCY/bl U 000py10BaHMS;

a TakKe MpaBUIaM 00palleHusl C TOPIOYMMHU BENECTBAMU B OBITY;;
nJ’laHl/lpOBaTb U OCYILIECTBJIATH HA MPAKTUKE XUMHUYECKUE
9KCITCPUMCHTHI,

;

MPOBOJUTH HAOIOACHHUS;

JIeNaTh BBIBOJBI 110 Pe3yNIbTaTaM JKCIIEPUMEHTA;;

VYyacTBOBaTh B COBMECTHOM paboTe B TpyIIe;;

Hcnonp30BaTh NpU BHITONHEHUH y4eOHBIX 3aIaHUI U B TIpoOIEcCe;
HCCIIEZI0BATENNBCKON JIEATEIbHOCTH HayYHO-TIOMYJIAPHYIO
JUTEpaTypy XUMHUECKOTO COJEpKaHMUs; CIIPaBOYHbIE MaTEpUAIbL;
pecypcsl MuTepHera;;

BeicTpanBaTh pa3BEpHYTHIEC MICHMEHHBIE H YCTHBIE OTBETHI C
ornopoi Ha; nHGOPMALHIO U3 y4eOHHKA M CIPABOYHBIX MATEPHAIIOB;
TPaMOTHO MCIIOJIb30BATh U3YUCHHBIN MOHATUIHBIN anmapaT Kypca
XUMUH;

1

YcerHbi onpoc; [InceMeHHbII;
KOHTPOJIb;; [IpakTHueckas;
pabora;; TectupoBaHue;;
CaMoolIeHKa C;
HCII0JIb30BaHHEM «OI[EHOYHOIO;
JIECTAY;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




2.2. | Bogopoa. 09.12.2022 Vernsiit onpoc; ITucemennsiit; | https://resh.edu.ru/

IToHsITHE 0 KHCTOTAX H COJISIX 28.12.2022 KOHTPOJIb;; http:/alhimik.ru
PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHH U IPUMEHATH 9TH MOHATHS | [IpakTHueckas paboTa;; https://hij.ru/ http://c-
MpU ONMCaHUN CBOWMCTB BEIIECTB U UX npeBpameHm‘z’[;; TeCTHpOBaHI/Ie; I[PIKTaHT; books.narod.ru/
Xapakrepu3oBath (OHHCHIBATH) PU3NISCKHE U XMMUYCCKHE : https://1sept.ru/
CBOICTBA BOJOPO/IA; CIIOCOOBI €ro II0JIy4eHHsl; IPUMCHECHHE;; https://iu.ru/video-lessons
Cobupats 1pubOp AJIs HOIYYCHUS BOJOPOJIA;;
Hcrnosb30BaTh XUMUYECKYHO CHMBOJIMKY JJISl COCTABJICHHUS
(opMyI1 BelIeCTB; MOJIEKYISIPHBIX YPABHEHUH XUMHIECKHX
peaKuuii ¢ yqacTHeM BOIOPO/a;;
CrieoBath npaBuiaM 6e30MacHOi paboThl B JIAOOPATOPHHU [IPH
HCIIOJIb30BAaHUH XUMHYECKOM TTOCYIbI 1 000Dy J0BaHUSL;
a TaKKe [paBUiIaM O0PALCHHUS C TOPIOYUMH BEIECTBAMH B OBITY;;
nHaHl/lpOBaTb u OCyLL[eCTBJ'lﬂTl: Ha l'lpaKTl/lKe XUMHYECCKHUE
SKCITEPUMEHTBI;
MPOBOJUTH HAOTIOACHHUS;
JIeJIaTh BBIBOABI IO pe3y.]'ll>TaTaM 3KCHCpHMCHTa;;
VY4acTBOBaTh B COBMECTHOI paboTe B rpymnie;

2.3. | KoanuecTBeHHbIE OTHOUIEHHSI B XHMHH 09.01.2023 | PackpbIBaTh CMbICI U3Y4aeMbIX [OHSTHI 1 IPUMEHSTH 9TH Verusiii onpoc; [ucemennsiit; | https:/resh.edu.ru/
21.01.2023 | moHsATHS; @ TAKXKE U3YUCHHBIC 3aKOHBI M TEOPHHU AJISI PEIICHHS KOHTPOJIB;; http:/alhimik.ru

pacyETHBIX 3a1a4;; https://hij.ru/ http://c-

Ber4ucaaTe MOTAPHYIO MacCy BEIIECTB; KOJTMUECTBO BEIIECTBA;
00BEM raza; Maccy BEIIECTBA;;

IIpoBoauTh pacuéThl O ypaBHEHHUSIM XUMHUECKHX PEaKIUil:
KOJMUYecTBa; 00bEMa; MacChl BEIECTBA IO

H3BECTHOMY KOJIHUYECTBY; 00BEMY;

Macce peareHTOB MM MPOAYKTOB PEaKIUH;;

BeicTpanBaTh pa3BEpHYTHIC MICHMEHHBIE H YCTHBIE OTBETHI C
onopoii Ha; MH(GOPMAIHUIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPUAJIOB;
TPaMOTHO MCIIOJIb30BATh H3Y4YCHHBIN MOHATUIHBIN anmapaT Kypca
XUMUH;

1

TectupoBanue;

books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




2.4.

Bopa. PactBopsl. IlonsiTue 00
OCHOBAHUSAX

23.01.2023
08.02.2023

PackpeIBaTh CMBICH H3Y4aeMbIX TIOHATHH ¥ IPUMEHAT 3TH IIOHITHS
TIpU ONMCAHUHU CBOMCTB BEIECTB M UX ITPEBPAICHHI;;
XapakTepu3oBath (U3NUECKHE M XMMUYECKHE CBOICTBA BOJIBI;

€€ poJIb Kak;

PacTBOPHUTENIS B IPHPOAHBIX IPOLIECCAX;;

CocTaBisTh YpaBHEHHS XHMHYECKUX PEaKIUil C y4acTHEM

BOJIbI;; OOBSACHAT CYITHOCTD 3KOJIOTHYECKHX ITPOOIIEM;
CBSI3aHHBIX C 3arPA3HEHHEM ITPHPOIHBIX BOJI; CIOCOOBI OYUCTKU
BOJIBI OT TIpHMeceii; Mephl 10 OXpaHe BOJL OT 3arPsA3HEHNS;;
InannpoBaTh M OCYHIECTBIIATH HA MPAKTUKE XUMHUYECKHUE
9KCIIEPUMEHTHI;

;

HPOBOAUTH HAOIIFOICHHS;

J€NaTh BBIBOABI IO PE3YyJbTaTaM SKCIICPUMEHTA;;

CrnenoBath npaBHiIaM 6e30macHON paboThI B JaOOpaTOPHHU MPH
HCIIOJIb30BaHUU XUMHUUECKOH IOCy bl 1 000py10BAHUS;;
npOBO}ll/lTb BBIYHCJICHUS C MIPUMEHEHUEM ITIOHATHU «MacCoOBas 10JId
BEIL[ECTBA B PACTBOPE»;;

Hcnonp30BaTh NpH BBIMOJHEHHN Y4eOHBIX 3a7aHUI U B IIPOIIECCE;
HCCIIEI0BATENbCKOMN eATEbHOCTH HAYYHO-TOMYyJIAPHYIO
JIUTEPATypy XMMUYECKOTrO COIEPKaHMUs; CIPAaBOYHBIC MaTEPHaJIbI;
pecypcesl MHTepHeTa;

1

YcerHbi onpoc; [InceMeHHbII;
KOHTPOJIb;;

IIpaktuyeckas pabora;;
TectupoBanue; JIUKTaHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




2.5. | OcHOBHBIE KJIACCHI HEOPIAHNYECKUX 11 1 1 09.02.2023 | KiraccrhuipoBaTh H3ydaeMble BELIECTBA 10 COCTABY U
coeTMHEeHUIH 18.03.2023 | cBoiictBam;; CocTaBisTh GOPMYIIBI OKCHOB; KHCIIOT; OCHOBaHHII;
CoJICH U Ha3bIBaTh UX [0 MEXAYyHAPOJHONH HOMEHKIIATYPE;;
TIporHo3upoBath CBOICTBA BEIIECTB HA OCHOBE OOLINX
XUMHYECKUX CBOMCTB H3y4YEHHBIX KJIACCOB/TPYIII BELIECTB; K
KOTOPBIM OHU OTHOCSITCS;;

CocTaBisaTh MOJEKYJIIPHBIC YpaBHEHHS PEaKIUii;
WUTIOCTPUPYIOIIUX XHMHIECKHE CBOMCTBA U CIIOCOOBI

HOJIyYCeHHS BEIIECTB H3YYECHHBIX KJIACCOB/TPYIIIL; @ TAKXKE
noaTBepmua}omnx FCHCTI/I‘{CCKy}O B3aUMOCBSI3b Me>|<)1y HUMHU.;;
npOI/ISBO]ll/lTl: BBIYHMCJICHUS 110 ypaBHCHVIﬂM XUMHYCCKUX peaKuuﬁ;;
nHaHl/lpOBaTb u OCyLL[CCTB.]'lﬂTb Ha l'lpaKTl/lKe XHUMHYECCKHEC
OKCIIEPUMEHTHI,

)

MPOBOJUTH HAOTIOACHHUS;

JICNIaTh BBIBOJIBI T10 PE3y/IbTaTaM 3KCIICPUMEHTA;;

CnenoBath npaBuiIaM 0e301MacHOi padoThl B 1a00paTOPUHU MPH
HCIIOJIb30BAaHUM XUMHYECKO# OCY/IbI 1 000Dy 0BAHNUS;;
Hcnonbp30BaTh HpH BBINOJIHEHUH Y4EOHBIX 3alaHHI U B IpoOIiecce;
HCCIIEI0BATENbCKOMN AESATEIbHOCTH HAYYHO-[IOMYJIPHYIO
JIUTEPATypy XMMUUYECKOIO COACP/KAHMUS; CIPABOYHBIC MaTCPHAIIBI;
pecypcesl MuTepHeTa;;

BeicTpanBaTh pa3BEPHYTbIC NHCHMEHHBIC M YCTHBIC OTBETHI C
OIopoit Ha;

MHGOPMALMIO U3 y4eOHHUKA U CIIPAaBOYHBIX MaTEPHAJIOB;
TPaMOTHO MCIIOJIb30BATh H3YUCHHBIN MOHATUIHBIN anmapat
Kypca XUMHH;

1

YcerHblii onpoc; [InceMeHHBII;
KOHTpOub;; KoHTpOnbHas;
pabora;;

[Ipaktrueckas padora;;
TectupoBanue; JIUKTaHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pazaeny 30

Paznen 3. Ilepuoanyeckuii 3akon u Ilepuoauyeckas cucremMa XuMu4eckux iementoB /1. . MenaeneeBa.
CrpoeHue aToMOB. XUMHYeCKasi CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU




3.1

Ilepnoanyeckuii 3aKoH U
Ilepuoanyeckasi CHCTEMa XHMHYECKHX
aemenToB JI. . MenneneeBa.
CTtpoeHue aToma

20.03.2023
19.04.2023

PackpeIBaTh CMBICI IEPUOANYECKOTO 3aKOHA;;

ITonumaTh cyliecTBOBaHME IEPUOIMYECKOM 3aBUCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB (MU3MEHEHUE PaJIyCOB ATOMOB U
9JIEKTPOOTPUIATENLHOCTH) U UX COEJMHEHUH OT MOJNOKEHUS B
HEPHOIMYECKOM CHCTEME M CTPOEHHUS aTOMa;;

YcTaHaBIUBATh CBA3b MEXY MOJIOKEHHEM 3JIEMEHTA B
HEPHOIMYECKOH CHCTEME M CTPOEHUEM €ro aToMa (COCTaB M 3apsj
Aapa;

ol11ee YMCIIO 3JIEKTPOHOB H;

pacipesielIeHHe UX T10 JIEKTPOHHBIM CIIOSIM); ;

ITporHo3upoBaTh XapakTep H3MEHEHUS CBOMCTB 3JIEMEHTOB M MX
coefuHeHnit o rpynmnam u nepuojam Ilepuoanueckoit cucTeMsl;;
XapaKkTepu30BaTh XMMHYECKUE JIEMEHTHI IIEPBBIX TPEX
TIEPHOJI0B; KaJIUsl; KaJblus 10 UX monoxeHuto B [lepuoanueckoit
cucreme /. 1. Menneneena;;

BblCTpal/lBaTb paSBépHyTbIC NUCbMEHHBIC U YCTHBIC OTBETHI C
onopoit Ha; HHPOPMAIMIO U3 yIeOHNKA U CIIPaBOYHBIX MaTEPUAJIOB;
TPaMOTHO MCITIOJIb30BATh H3Y4YCHHBIN MOHATUIHBIN anmapaT Kypca
XMMHH;;

Hcnonp30BaTh NpU BBITONHEHUH YU€OHBIX 3aJaHHH TEKCTHI
yueOHUKa;

cripaBoyHsle MaTepuansl (Ilepuoanueckyio cucremy

XUMHYecKux 31emeHToB [1. 1I. Menneneesa; tabnuiy
PacTBOPUMOCTH KHCIIOT; OCHOBAaHUI U colell B BOKE;
3JIEKTPOXUMUYECKHHN PsiJi HAIPSDKEHUH METaJlIoB);;
Hcnonp30BaTh IpuU BHIIONHEHUH yIeOHBIX 3aJaHHHI U B TIpoIecce;
HCCIIEN0BATENLCKON 1EATENbHOCTH HAYYHO-TIONY IS PHYIO
JIMTEPATYPY XMMHUYECKOTO COJIEPIKAHMUS; CIIPAaBOYHBIE MATEPUAIbI;
pecypcesl MHTepHETa;

1

YcerHbi onpoc; [InceMeHHbII;
KOHTPOJIb;;
Tectuposanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/




3.2. | Xumnueckasi CBSI3b. 8 1 0 20.04.2023 | PackpbIBaTh CMBICI H3y4aeMbIX OHSTHIL;; Verupiit onpoc; [ucemennwiii; | https://resh.edu.ru/
OKHCJIUTEILHOBOCCTAHOBUTEILHbIE 17.05.2023 | Onpenensth BUI XUMHUYECKOM CBSI3U B COEIIMHEHHUH;; KOHTPOJIb;; KOHTpOIIbHAS; http:/alhimik.ru
peakuuu OmnpenensTh CTeneHb OKUCIECHUS] XAMIYECKOT0 3JIEMEHTA 110 pabora;; https://hij.ru/ http://c-

(hopmyJie ero; CoeAMHEeHUSL;; TectupoBaHnue; books.narod.ru/
OnpenensTh 3JEMEHT (BELIEeCTBO) — OKHUCIUTEIb U 2JIEMEHT ; https://1sept.ru/
(BEIIECTBO) —BOCCTAHOBUTEID;; https://iu.ru/video-lessons
OOBSICHSTH CYIIHOCTb IIPOLIECCOB OKHCIICHHUS U

BOCCTaHOBJIEHHsT;; COCTABIISITh 3JIEKTPOHHBIN OaaHc ¢ yuéTom

YHCla OTAAQHHBIX M IPHHSTHIX; JJIEKTPOHOB;;

CocTaBisTh YpaBHEHHE OKHCIIHTEIbHO-BOCCTAHOBUTEbHOM

peakuuu;;

Vcross30BaTh NPH BBINOJIHEHUH YYEOHBIX 3a1aHUN TEKCTHI

yueOHUKa;

CIIPaBOYHBIE MaTepUaIbl (IIEPUOJUIECKYIO CHCTEMY

Xxumudeckux anemeHToB /1. M. Menneneesa; Tabnuiy

PacTBOPUMOCTH KUCIIOT; OCHOBaHUI U coJiel B BOAE;

9NIEKTPOXMMHUYECKHH Psijl HANPsHKEHUH MeTaJlsoB);

Hroro no pazneny: 15

Pe3epBHOE Bpemst 3

OBLIEE KOJIMYECTBO YACOB I10 68 3 6

MMPOIT'PAMME

MMOYPOYHOE IIVIAHUPOBAHUE

¢ | Tema ypoka ara
N yp Kosaun4vecTBO 4acoB A
n/n
BCEro [Lnan (OF) ¥
KOHTPOJIbHBIC | IPAKTUY€CCKHE
padoThI padoThI




[Ipenmer xumuu.BemecrBa
U UX CBOMCTBA

02.09.

04.09.
MeTOLI,bI MO3HAaHUA B XUMUNU
[TpakTiaeckas padora Nel. 09.09.
[Tpuémsl oOpatieHus ¢
1ab0paTOpPHBIM
000pyI0BaHUEM.CTPOCHHUE
TJTAMCHH

11.09.
®usnyecKkue BICHUs
OCHOBA pa3/IeJICHUS CMECEH.

16.09.
ATOMHO - MOJIEKYJISIpPHOE
y4yeHue. XUMUYECKue
AJIEMEHTHI.

18.09.

BermiectBa MOJIEKyIISIpHOTO
Y HEMOJICKYJISIPHOTO
CTPOCHHSL.




7. 23.09
[IpocTbie u cnoxHBIE
BEILIECTBA.

8 25.09
XUMHYECKHUE DIIEMEHTHI

9. | OTHOocuTenbHas aToMHas 30.009.
Macca XMMUYECKUX 3N1eMEHTOB

10. | 3HaKu XUMHYECKUX 02.10.
3JIEMEHTOB.

11. | 3aK0H IIOCTOSIHCTBA COCTaBa 14.10
BEIECTBA

12. | Xumuueckue Gopmybl. 16.10.

OTHOCUTEIBHO
MOJIEKYJIIpHas Macca.




13.

Brrunciaenus mo
XUMHYCCKUM
dbopmynam.MaccoBast 10Jis
XUMHYECKOI0 BJICMEHTA.

21.10.

14.

BaneHTHOCTE XMMHUYECKHX
OJICMCHTOB.

23.10.

15.

Cocrasnenue hopmyin
XUMHUYECKUX (OPMYIT TIO
BaJICHTHOCTH.

28.10.

16.

ATOMHO-MO/IERYNIAPHOE
y4yeHue

30.10.

17.

3aKoH COXpaHeEHUA MacCChbl
BeulecTea

02.11.

18.

CocraBneHne XUMHUYECKUX
yYpaBHEHUH.

06.11.

19.

THIIBI XUMHUYECKUX PEAKLIUM.

11.11.




20. | TUIbI XUMUYECKHUX PEaKIIHH. 13.11.

21. |[loBTOpeHue u 0600IIeHNE 18.11.
pasznena.

22. 20.11
KonTtponsnas padora Nel

23. | Kucnopog, ero obuias 25.11.
XapaKTepUCTUKa, HaxoxaeHne
B NPMPOAE U NOJyYeHMe.

24. | CBoiicTBa KHUCIOpOA. 27.11.
[IpuMeHeHHe KKCIopOIa.

25. | KpyroBopoT kucioposa B
MIPUPOJIC

26. 02.12.

IIpakTuyeckas pabora
Ne3[losnyuenue u cobupanue
KHCIIOPO/J1a, U3yYEHUE €T
CBONCTB.




27. | O30H. AnnoTponua Knucnopoga 04.12.
28. | Bo3gyx u ero cocras 09.12
29. | Bomopo,ero obrmias 11.12.
XapaKTEePUCTHKA,
HaxoXAaeHue B Npupoae u
nonyyeHue
30. 16.12.
CBolicTBa M1 MPUMEHEHUE
BOJIOPO/IA.
31 [IpakTrueckas padorta Ned 18.12.
[Tonyuenue Bogopoaa u
UCCIIeIOBAaHUE €r0 CBOMCTBA
32.
Bona. 23.12.
33. .
XUMUYECKHE CBOWCTBA U
IIPUMEHEHHE 25.12.

BOoabL. OCHOBAHUS.




34.

Bona- pactBopurens.

30.12
PacTtBOpBI.
35. 08.01
MaccoBas nons
PacTBOPEHHOTO BEUIECTBA.
36. | Pemenue pacy€THBIX 3a1a4. 13.01
37. | IlpakTudeckas pabora 15.01.
NoSIIpuroroBnenue
pacTBOPOB C ONMPEAETEHHOM
JI0JIEW pacTBOPEHHOTO
BEILIECTBA.
38 | KonuuecTBo 20.01
BenectBa. Mosb,MolsipHas
Mmacca
39. | Berumcnienus ¢ 22.01

HCII0JIb30BaHUEM HOHITHM
«KOJIHUYCCTBO BCHICCTBA» U
«MOJISApHAsA Macca»




40. | 3axkoH ABoraapo.MomsipHblit 27.01
00BLEM ra3os.
4].
OOBbEMHBIE OTHOLIEHUS MPU 59,01
XUMHYECKUX PEAKIIHSX. . '
42.
Okcuabl. 03.02
43. |T'mapoxcunabl. OCHOBaHUS. 05.02
44, | Xumu4deckue cBOlcTBa 10.02

OCHOBAaHUIA.




45. | AMdoTepHble oKenabl 1 12.02
rMMAPOKCUAbI
46. | Kucaotsl 17.02
47. 19.02
XUMHYECKHE CBOMCTBA
KHUCJIOT
48. | Comu 24.02
49, 26.02

XMUMHYECKHE CBOUCTBA
coieit




50.

[IpakTuyeckas pabora
Ne6Pemenue
3KCHepI/IM€HTaJII)HI)IX 3a1a4
o teme: " OCHOBHEBIC
KJIACChl HEOPTaHMUECKUX
coenuHeHUI"

03..03

51

[ToBTOpEHue u 060061IEHNE
pazaena. [ToaroroBka k
KOHTPOJILHOU paboTe.

05.03

52

Kontponbras padoTta No2 no
Teme:" Baxkueimme
MPEACTaBUTEHN
HEOpraHWYeCKUX BElecTB"

10.03.

53.

EctecTBenHbIe ceMelicTBa
XAMHYECKUX DJIEMEHTOB.
AMdoTEepHOCTD.

12.03

54,

OTKpBITHE TIEPUOTUYECKOTO
3akoHa [[.. Menneneena.

17.03

55.

CTpoeH#ue IEKTPOHHBIX
000JI0YEK.

19.03




56. 24.03
IIepnoanueckas cucrema
XAMHYECKUX DJIEMEHTOB
J.N. Menneneena.

57. 26.03
XapaKkTepuCTHUKA AIEMEHTA
o nmonoxeuuro B [ICXD
J.N. Menneneena.

58. 31.03
XapaKTepUCTHUKA AIEMEHTA
o nmonoxeuuro B [ICXD
.. Menneneena.

59. 3nauenue [lepuoguyeckoro 02.04.
3akoHa u [ICXD.

60. HonHasg xuMu4deckas CBA3b. 07.04.

61 KoBanenTHas xumnueckas 09.04.

" | cBA3b.

62. | KoBasieHTHas HEMoIsIpHAS U 14.04
MOJIApHAst CBS3b

63. CTeleHp OKHUCIIEHUS. 16.04.




64. 1 0 0 21.04

OKHUCIIUTEIILHO
BOCCTAaHOBUTEJbHBIE
peaxiuu.

65 | OKUCIUTENBHO 1 0 0 23.04
BOCCTAHOBUTEIIHHBIC
peaKIuu.

28.
66 [ToBTOpeHNH 1 0000IIEHNE 1 0 0 8.04

pazaena. [ToaroroBka k
KOHTpPOJILHOU paboTe.

67. 1 1 0 30.04.
Kontponbhas padoTa Ne3

mo rteme: "
[Tepuonnueckuii 3aKOH U
[ICXD I.1. Menpaeneera"
Crpoenue atom

68 | UToroserii ypok 1 0 0 24.05.
OBILEE KOJIMYECTBO 68 |3 6
YACOB I10 ITPOT'PAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 8 xknacc/Pymsutuc I'.E., ®enpaman @.I'., AkumonepHoe obmectBo «M3narensctBo «IIpocBemenue»; Beeaure cBoit BapuaHr:



METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1. 1.H. T'abpyceBa Pabouas Terpans. Mocksa " I[IpocBemenue" 2022r
2. O.10. I'onvapyk /lngakTiaecKue MaTepHUasbl 0 XUMHUH.

3. T.A. bopoBckux TecTsl IO XUMUH.

4. M.A. Ps60oB COOpHUK 3a/1a4 U yIIPaXKHEHUN 110 XUMUH.

5. A.C. Kopomienko Xumus 8 kiacc . TecTsl.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccwuiickas anekrponnas mkodia. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypuan «Xumus u sxusuab»io - https://hij.ru/

. I[Tox6opua nmutepaTyps! mo xumumio - http://c-books.narod.ru/
. Kypuan " 1 cenrsops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

~N o o B~ W DN

. COOpHHMK cTaTel 0 XMMHYECKHX 3JIeMEHTaX, HJUTFOCTPUPOBAHHBIN OMMCcaHueM dKcrepuMenToB. http://www.periodictable.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYIOBAHHUE

Komnexnnn

OcHoOBHbIE BUIbI IPOMBILIIIEHHOTO ChIpbs. YacTs 1 2
OcHoOBHbIE BUIbI IPOMBILIIIEHHOTO ChIpbs. YacTp 2 2
Meramis! 2

Amomununii 1

CTeKIIo 1 u3aeius u3 crexia 1

Tommuso 1

Hedtp u mpoaykTsl €€ nmepepadboTku 1

ITnactmaccer 1

© 00 N O O b WO N P

Kayuyk u mpotykThI ero nepepaboTku 1

10 [xama tBEpmocTH 1

11 HabGop XMMHUYECKUX DJIEMEHTOB |

Mopaenu

Habops! myist MogenupoBanus

1 HaGop tpadaperoB mozenei aromoB 1

2 HaGop A MoaearpoBaHus JIEKTPOHHOTO CTPOCHHUSI aTOMOB 1

3 HaGop a1 MoaenpoBaHusi MOJIEKYS HEOPTaHUYECKUX COSAUHEHM 1
4 Habop /uis MOAETUPOBAHUS MOJIEKY]l OPTaHUYECKUX COSIMHEHM 1

5 HaGop mMoneneit aroMOB sl COCTaBIIEHUsI MOJIeNei Mosieky:n Jabopartopusiit 1 Monens "KpucramimueckaspenieTka' 1eMOHCTpallnOHHAS
1 JIén1

2 VYrnekucnbii ra3 1

3 ®ymnepen 1



Anmas 1

I'padur 1

Oxcup kpemHus 1
Mens 1

Marnwnii 1

O© 00 N o O &~

Kemeszo 1

10 Kamennas cob 1

11 Mopens cTpoenue aroma 1

Tabnuuer Hauana xumun (apt. 5-8671-018)

XUMHUYECKHE 3HAKK M aTOMHBIE MACCHl BAXKHEHNIITNX DJIEMEHTOB
PacripocTpaHEHHOCTh XUMUYIECKUX DJIEMEHTOB

DopMBI CYIIECTBOBAHUS XUMHUYECKUX 2JIEMEHTOB
BemecTtBa MOJIEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHUS
CtpyKTypa U3MEHEHHUSI BEIICCTB

CriocoOnI pazneneHus cMmecei

XUMHUYECKUE 3HAKU U (hOPMYITBI

CocraBiienre GopMyJ 10 BaJICHTHOCTH

© 00 N O O b WODN -

Mo - eIMHUIIA KOJIMYECTBA BEIIECTBA

10 ®usnyeckue BETUYUHBI BRIPAXKCHHS TOPIMIA BEIIECTBA
11 Tpu3HaKy U yCIOBHS NPOBEACHUS XUMUYCCKHX PEAKIUiA
12 Tunbl XMMHUYECKUX PEaKIUi

13 Boszayx. Kucnopon. ['openue

14 Ctpoenue mnameHu

15 Cocrasnenue dhopmyn comneit

16 I'eneTnyeckas CBsI3b KJIACCOB HEOPTaHMUECKUX BEIIECTB
17 Bomopon



18 Xumudeckue peakiuu

OcHoBbI xuMHYeCKHX 3HaHHH(apT. 5-8707-006)

19 Ilepuoanueckas cucrema xummuaeckux 3nemeHToB [[.11.Menneneesa 20 Tabmuia pacTBOPUMOCTHBEIIIECTB B BOJIC
21 IpaBwiia moBe/ICHUS B KAOMHETE XUMUHU

22 3Haku

23 TexHuka 6€30MaCHOCTH MTPOBEJICHNUS OTIHITOB

24 Texnuka 0€30TACHOCTH MPHU pabOTE C ra3aMu

8 - 9 ximaccwr (apt. 5-8478-020) 25 BaneHTHOCTB

26 OTHOCHTENbHAS aTOMHAS U MOJICKYIISIpHAst MacChI

27 CtpoeHne aToMa. U30TOIIBI

28 O0Opa3oBaHre KOBAICHTHON M MOHHOW XUMHUYECKOM CBSI3U
29 DIeKTPOHHBIE CIIOM ATOMOB JIEMEHTOB MAJIBIX TIEPHOJIOB
30 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITIU

31 Tumbl KPUCTATUTMYECKUX PEIICTOK

32 Peakiiuu oOMeHa B BOJHBIX pacTBOpax

33 BaxkHeiimme KUCI0ThI U UX COJIA

34 Knaccudukanus OKCHI0B

35 Kitaccudukanus ocHoBaHHIMA

36 Knaccudukaruys Kuciot

37 I'eHeTnvecKas CBSA3b BAKHEUIIIMX KJIACCOB HEOpraHuueckux BemecTB 38 OKpacka HHIUKATOPOB BPa3IMUHBIX Cpelax
39 DieKTpoaUTUYECKAs JUCCOIMAITUS

40 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT PA3JIUYHBIX (PAKTOPOB
41 Tunsl XUMHUYECKUX peaKlui

42 O6paTuMble peakiuu

43 Boznyx. Kucnopon. 'openue

44 CremneHb OKUCIICHUS



Heopranuueckas xumusi(apt. 5-8701-009)
45 HomenknaTypa coJie

46 Kpucrayisl

47 Xumudeckas CBSI3b

48 BaneHTHOCTh

49 Mojenu aTOMOB HEKOTOPBIX DJIEMEHTOB
50 buHapHbBIe COCTUHEHHSI

51 Crpoenue aroma

52 DnekTpoHHas OpOUTAIH

53 CreneHb OKHCIICHUS

PactBopsl.

DrexkTpoauTHuecKas auccoruanus(apt. 5-8687-013)

54 JlucniepCHBIE CUCTEMBI

55 CgoiicTBa BOIBI

56 KpuBbie pacTBOPUMOCTH BEIIIECTB

57 CriocoObl BBIpa)KEHUSI KOJIMYECTBEHHOT'O COCTaBa PACTBOPOB 58 DIEKTPOIUTHI THIpaTallis HOHOB
59 PacTBOpeHHE BEIIECTB C MOHHOM CBS3bIO B BOJIE

60 PacTBOpeHue BelIecTB ¢ KOBAJICHTHOM MOJSPHOI cBsi3bi0 61 KHCIOTHO-OCHOBHBIE peakiiuu
62 Peakuuu noHHOTO 0OMEHa

63 I'maponus coneit

64 MoHuThI

65 Cpezna BOAHBIX PaCTBOPOB

Homenknarypa 121 bunapHble coeqMHEHUS

66 Homenknarypa coseit



67 HomeHKknaTypa OpraHM4ecKux COCIMHCHHIMA
68 I1penenbHbIe YrIIEBOIOPOIBI

69 HenpenenbHbBIE YTIIEBOIOPOIBI

70 OyHKIMOHATBHBIE TIPOU3BOIHBIC YTIICBOI0POIOB
Ctpoenue BelecTa

71 Crpoenue aToMa

72 DnekTpoHHas OpOUTATH

73 MoJienn aToMOB HEKOTOPBIX DJIEMEHTOB

74 Kpucramibl

75 XuMudeckas CBS3b

76 BajeHTHOCTh

77 CreneHb OKHCIECHUS

OBOPYJIOBAHME JJI51 IPOBEJEHUS JIABOPATOPHbBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIUN

XuMuyeckasi MUKpoJIabopaTopusl.

W3mepuTenbHbie TPpUOOpPHI

Becwl Texandeckue 10 1000 r ¢ rupsimu

Becol yuennueckue 10 200 r ¢ rupsimu (OHOJIOTHYECKUE)
Becsl 11 ceinmyunx marepuanos 10 200 r ¢ rupsiMu
Becsl anexrponnsie DijitalScale

Tepmometp criupToBoii 10 1000C

ok wnE

Ha6op apeomerpos (20 mit.)

HarpeBarenbHble mprOopsI

7. HarpeBatenb uist IPOOMPOK IEKTPHUUECKUI
8. bans naboparopnas komOuHupoBanHas (bJIK)



9.

10.
11.

[TnuTka snexTpuyueckas ogHokoH(opouHas "Bacummca"
CrnuptoBku 100 M
CrnmpToBku 200 M

JleMOHCTpalMOHHbIE

12.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
25.
26.
27.
28.
29.
30.
31.
32.
33.

KomruiekT nocyapl IeMOHCTPAIIMOHHBIN ¢ MpuHaIexkHOCTSIMU 13. HabGop o xumun ¢ pe3b00BBIMUCOETMHEHUSIMU
[Tpubop st momyyenus u cOopa razoB (AEMOHCTPAIMOHHBIH)

HaGop mnst anexktponuza (1eMOHCTPAIMOHHBIN )

Cronuk nmoagbEMHO-TIOBOPOTHBIN C 2-MsI INTIOCKOCTSIMU

Cronuk nogbemubiid 200x200 Mmm

Cromuk nonbeMHbIi 150x150 MM

TaTuB AN XUMUYECKUX CTAKaHOB

[ltatus madoparopusiii xumudeckuid (LLIJIX)
Crnennanu3upoBaHHbIC PUOOPHI U anmapatbl Anmapar Kumnmna
Ammapat ['opmana

[Tpubop 1t UIUTIOCTPAIIMH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu oT ycinoBuit 24. [Ipubop misnonydeHus raloniaikaHoB
[Tpubop st UILTIOCTPAIIH 3aKOHA COXPAaHEHUSI Ta30B
[Tpubop st onpenenenus cocTaBa Bo3ayxa

[Tpubop st OKUCTEHHS CIUPTA HAJl MEIHBIM KaTaIlu3aTOPOM
[Tpubop st U3ydeHus ra3oBbIX 3aKOHOB (J1a00PaTOPHBIIN)
Komonka ancopormonnas KA

O3zonarop

[Tpubop st moTydeHUs paCTBOPUMBIX TBEP/IbIX BEIIECTB
MarnuTtHas Memiagka ¢ MaHOMETPOM

pH-metp



34. Anmapar (ycTaHOBKA) ISl TUCTHILISIIUN BOIBI

35. ATIXP

KoMImekTer it 1a00paTOpHBIX OMBITOB U MPAKTUYCCKUX 3aHATHH TI0 XHMUH
36. JIOTOK ¢ mOCYI0M 1 MPUHAUICKHOCTSIMHE Il YICHUYECKOTO IKCIIEPIMEHTA
37. MukpoiabopaTropus 10 XUMUH

38. HITXJT Ne 568

39. lIrarus madopatopusrii (ILLJI0)

40. HaGop o 3mexTpoiu3y (71a00paTopHbIii)

41. ITpuGop /i NOTydEHHUS TAJOUJAIKAHOB U CIOXKHBIX 3(DUPOB J1abopaTOpHbII
42. TIpuGop aust mosrydeHust 1 cOopa ra3oB

43. Komrmiekr mpooupok (I1X-14, I1X-16) 10 .

44. Jlepxatens it MPOOUPOK

45. llItatuB a1 mpoOUPOK

46. KoMIUIeKT CTeKISHHBIX nanoyek 10 mT.

47. KOMIUIEKT CTEKJISTHHBIX TPYyOOUeK

48. KomrutekT mpo6ok

49. Yamku BeIlIapUBaTEIIbHBIC

50. JIoxKkH U1l CKUTaHUS BEIECTB

51. Illunup! TUTeIbHBIC

52. Turnu

53. Ilectuk u cTymnka

54. XuMHuueckue CTakaHbl CTEKI. EMK. 50 M

55. Xumnueckue ctakaHbl cTeki. éMK. 100 mu

56. Xumuueckue cTakaHbl CTEKI. EMK. 250 mi

57. BopoHKU CTEKIIsSTHHbIE TAOOpaTOPHbIE

58. M3meputenbHbIC IIUITAHIPHI



59. Men3ypku

60. Kou6a mmockotoHHAs
61. Boponka aenuTebHAs
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