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IHOACHUTEJIBHAA 3AIIUCKA

Pabouast mporpamMmMa 1mo XuMuH JiIs 00yJaromuxcs 8- 9 KilacCoB cocTaBiieHa Ha OCHOBE TpeOoBaHUU K
pe3yinbTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTENbHON MpOrpaMMbl OCHOBHOTO oOIIero o0pa3zoBaHus,
npecTaBiIeHHbIX B DenepanibHOM TOCYAapCTBEHHOM OOpa3oBaTEIbHOM CTaHAApPTe OCHOBHOTO OOIIEro
o0pa3oBaHus, C y4€TOM paclpeneaEHHbIX Mo KjaccaM MpoBepsieMbIX TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS M DJIEMEHTOB COZICp)KaHUS,
MPEJICTABICHHBIX B Y HUBEPCAILHOM KOJIM(UKATOPE 110 XMMHUH, a TaKke Ha ocHOBe [IpuMepHOi mporpaMMel
BOCTIUTAHHUS OOYYaIOIIUXCSI TP TOJyYEHUH OCHOBHOTO o0rmiero oOpa3oBaHus u ¢ yuérom Kowmenmmm
npenoAaBaHus yueOHOTO npeameTa « XUMus» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit
QDenepaluy, peaau3yoIUuX OCHOBHBIE 00IIeoOpa3oBarenbHbie mporpammbl (yTB. Pemennem Komnerun
Munnpocsenienust Poccuu, nporokon ot 03.12.2019 N I1K-48H).

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJJMETA «XUMUS»

Bkiag yuebHorOo nnpemera « XUMHUS» B JOCTH)KEHHUE LIeJIeld OCHOBHOTO 0011Iero 00pa3oBaHus 00yCIOBICH
BO MHOTOM 3HAaUY€HHEM XHMHUUECKOM HAaYKH B [IO3HAHWH 3aKOHOB ITPUPO/IbI, B Pa3BUTUHN ITPOU3BOJUTCIILHBIX
CHJI OOIIIECTBA U CO3/IaHMH HOBOM 0a3bl MaTEPUAIBHON KYJIBTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK paclpOCTpaHUIa CBOE BIMSHHUE HA BCE 001acTh
YeJI0BEYECKOro CyLIECTBOBAHMS, 3a7aJ1a HOBOE BUJICHUE MUPA, CTAJIa HEOThEMIIEMBIM KOMIIOHEHTOM
MUPOBOI KyJIbTypbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HU OOIIECTBA: 3HAHUE XUMUHU CITY)KUT OCHOBOM /ISt
(opMHUpPOBaHUS MUPOBO33PEHHUS YEJIOBEKA, €r0 MPEACTABICHUN O MaTEPUATILHOM €JUHCTBE MUPA; BaXKHYIO
POJIb UTPAIOT (GOPMUPYEMBIE XUMHEH MPEACTABICHHS O B3aUMOIPEBPAIICHHUSIX YHEPTUU U 00 IBOJIIOLINH
BEIIIECTB B MPUPOJIC; COBPEMEHHAs! XUMHUSI HAallpaBJIieHa Ha pelIeHHe IIT00aNIbHBIX MPo0IeM yCTOMYNBOTO
pa3BUTHUS YETIOBEUYECTBAa — CHIPHEBOI, SHEPreTUUECKOM, MUILIEBOI 1 SKOJIOTHUECKOi 6e30MmacHoCTH, TPodiieM
31paBOOXPAHEHHS.

B YCIOBHUAX BO3PACTAOIICTO 3HAYCHUS XUMUHN B ) KU3HU O6H.I€CTBa CYIICCTBCHHO ITOBLICUJIACH POJIb
XUMHNYCCKOI'O O6paSOBaHI/I${. B nmane conuanu3anyy OHO SIBASETCS OJHUM U3 YCJIOBI/Iﬁ (bOpMI/IpOBaHI/IH
HWHTCJIUICKTA JIMYHOCTH U TaPMOHHUYIHOT O eé Pa3sBUTHA.

CoBpeMEHHOMY 4eJIOBEeKY XUMHUUYECKHE 3HaHUSI HEOOXOUMBI AJIs TPHOOpETEeHUs OOIIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYJAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBATh B MHOTOOOpa3HOM
YKU3HU OOLIECTBA, /Il OCO3HAHMSI BA)KHOCTU Pa3yMHOI'0 OTHOIIEHUS K CBOEMY 3/10POBbIO U 3/10POBBIO
JIPYTUX, K OKpYy»Karollen MpUupoJHOi cpeae, A1 FPAMOTHOIO MOBEAEHUS ITPU UCII0JIb30BAaHUU PA3ITUYHBIX
MAaTEepUAIOB U XMMUYECKUX BEUIECTB B TIOBCETHEBHOW KU3HHU.

Xumuueckoe 00pa3oBaHre B OCHOBHOI IIKOJIE SBIsIETCS 6a30BbIM IO OTHOIICHHIO K CHCTEME OOIIEro
XUMHUYecKoro oopa3oBanus. [loaTOMy Ha COOTBETCTBYIOIIIEM EMY YPOBHE OHO PEAJIU3YET MPUCYIIUE O0IIEMY
XUMHYECKOMY 00pa30BaHHUIO KIIIOUEBbIE IIGHHOCTH, KOTOPBIE OTPaXKaroT rOCyJapCTBEHHBIE, OOIIECTBEHHBIE U
VH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM ONpPEeIseTCs CYITHOCTh OOIIeH CTpaTernu 00y4eHNs, BOCHIUTAHUS U
pa3BUTHsI 00YUAOLIMXCS CPEICTBAMH YUEOHOTO MpeMeTa « XUMHUS».

Nzydenne npenmera: 1) cnocoOCTBYET peann3aiii BO3SMOKHOCTEH JJIsI CaMOPa3BUTHS U (POPMUPOBAHHUS
KYJBTYPBI JIMYHOCTH, €€ 0011el 1 (YyHKIMOHATBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (HOPMUpPOBAHHE
MBIIICHHS] U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHOM y4eOHOM
ACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX 1 UCCIICA0OBATCIILCKUX YMGHHfI, HGO6XOI[I/IMBIX KaK B HOBCGZ[HGBHOﬁ
KHU3HH, TaK ¥ B TPOPECCHOHATLHON JICATEIILHOCTH; 3) 3HAKOMUT CO CIIECIU(PUKON HAYYHOTO MBIIUICHUS,
3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsIJIa HA €IMHCTBO IPUPOIBI M YETIOBEKA, SBJISICTCS OTBETCTBEHHBIM



3TanoM B ((OPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
($bOpMUPOBAHUIO LIGHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY,
BHOCHT CBOH BKJIaJ] B 9KOJIOTHUECKOE 00pa30BaHKE HIKOJILHUKOB.

HaszpanHsie HalIpaBJICHUSA B O6y‘{eHI/II/I XHMUH 00€CIIEUYNBAIOTCS CHGHH(bHKOﬁ COACPIKaHus ITPCAMETaA,
KOTOpHﬁ SABJIACTCA IEAArOTrHYCCKU aJalITUPOBAHHBIM OTPAKCHHUEM 0a3zoBoi HAayKH XUMHU HA OHpe,Z[eHéHHOM
JTamne eé Pa3BUTHA.

Kypc xuMuu 0CHOBHOI HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE O0YYAIOIMMHICS OCHOB HEOPTaHUIECKOH
XUMHUH U HEKOTOPBIX TOHATUN U CBEIEHUN 00 OTJENIbHBIX 00BEKTaX OPraHNYEeCKON XUMHUH.

CrpykTypa conepkanus rnpeamera copMUpOBaHa Ha OCHOBE CUCTEMHOI'0 MOX0/1a K €r0 N3yYEHHUIO.
Coz[epmaHI/Ie CKJIaaAbIBACTCs U3 CUCTEMBI MMOHATHH 0 XUMHYSCKOM DJIEMEHTE U BCIICCTBEC U CUCTEMBI MMOHSATHH
0 XUMHUYecKoH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BAHBI 10 MPUHLIUITY OCIEI0BATEIBHOTO
pa3BUTHS 3HaHUI Ha OCHOBE TEOPETUUYECKUX MPE/ICTABICHUI pa3HOIO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
YYEHMS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOI'O 3aKOHA XMMHH, YUCHUSA O CTPOCHHUU aTOMaA U XUMHYECKON CBA3H, HpeI[CTaBJIeHI/If/'I 00
JIEKTPOIUTUYECKOHN IMCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckrue 3HaHHUs pacCMaTpUBAIOTCS Ha
OCHOBE AMIIMPUYECKU TOJYUEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS M1OCIIEOBATEIBHO OT OAHOIO
YPOBHSI K JpyroMy, BBIIOJHS (PyHKIIUHM OOBSCHEHUS U IPOTHO3UPOBAHUS CBOIMCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUYCCKOI'0 IPUMCHCHHA U IMOJTYYCHHNA U3YUaCMbIX BCIICCTB.

Takast oprauzarys cofepskaHus Kypca CIOCOOCTBYET NPEACTABICHUIO XMMUYECKONH COCTABIISIONIEH
HAY4YHOH KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOM Npupoibl. Tem cambIM 0OecrieunBaeTcsi BO3MOXKHOCTh
(dopmHpoBaHus y 00y4arouXcs LIEHHOCTHOI'O OTHOLICHUS K HAyYHOMY 3HaHMIO U METO/1aM II03HaHUS B
Hayke. BaXHO Takyke 3aMETUTh, YTO OCBOCHHE COAEPKAHUS Kypca IPOUCXOAUT C IIPUBIICYEHUEM 3HAHUM U3
paHee U3y4eHHBIX KypcoB: «OKpyxaromuid Mup», «buonorus. 5—7 xiiacce» u «@u3nka. 7 Kinacey.

HEJIX U3YYEHUSA YYEBHOI'O TIPEJMETA «XUMUS»

K HanpasieHnio nepBOCTENIEHHON 3HAYUMMOCTH IIPH peai3aii 00pa30BaTebHBIX (PYHKIUI
npeaMeTa«XuMUs TPATUIIMOHHO OTHOCAT (POPMUPOBAaHUE 3HAHUN OCHOB XMMUYECKON HAYKH KaK O00JIACTH
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JEATEIILHOCTH YE€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbI. 3a/1a4a IpeIMeTa COCTOUT B POPMUPOBAHUY CUCTEMbI XUMHUECKUX 3HAHUH —
BaXHEHIINX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKHX TOJI0KEHUH, TOCTYITHBIX 0000IIECHHIA
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HAyKH, 3HAHUN O HAyYHBIX METOJAaX U3Y4YCHMsI BEILECTB U
XUMHYECKHX PeaKkuil, a Takke B POPMUPOBAHUH U PA3BUTHU YMEHHH U CIIOCOOOB AEATEIBHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOJIIOJICHUEM U NIPOBEJCHUEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0JCHUEM
npaBuiI 0€30MacHOr0 OOpaIleHusl C BEIIECTBAMU B ITOBCETHEBHOW KU3HH.

Hapsiny ¢ aTuM nenu uzydeHus npeaMera B IporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOI'O 00111ero o0pazoBanusi. CerogHs B 00pa3oBaHUM 0COO0 3HAUUMOM
IPU3HAETCS HAIIPABJIEHHOCTh O0yYEeHMsI HAa pa3BUTUE U CAaMOPA3BUTHE JINYHOCTH, POPMHUPOBAHUE €€
MHTEJUIEKTa 1 0011ei KynbTypsl. OOyueHHe yMEHHUIO YIUTHCS U MPOIOIDKATh CBOE 00pa3oBaHMe
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIUI yueOHbIX IPEIMETOB.

B cBsi31 ¢ 3TUM TIpU U3YYEHUU MPEIMETa B OCHOBHOH IIIKOJIE JOMUHUPYIOIIEE 3HAUCHHE MPUOOPETTH TaKKe
LEeNH, KaK:

(hOopMHPOBAHHE MHTEILICKTYAIbHO PA3BUTOMN JIMYHOCTH, TOTOBOI K CaMO0Opa30BaHUIO, COTPYIHUIECTBY,
CaMOCTOSITCIILHOMY MIPUHSITHIO PEIICHUA, CIOCOOHOH aIaliTHPOBATHCS K OBICTPO MEHSIOITUMCS YCIIOBHSIM
KU3HU;

HaIPaBJICHHOCTh OOYYCHHS Ha CUCTEMATUYECKOE MPUOOIIICHUE yJaITXCs K CAaMOCTOSATEIIbHON
MO3HABATEJILHON JESTEIbHOCTH, HAYYHBIM METOaM MTO3HAHUS, (POPMUPYIOIINM MOTHBAIUIO U PA3BUTHE
CIIOCOOHOCTEN K XUMUU;



o0ecrnieueHre yCcaoBHil, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YHAOIIMMHUCS OIbITa Pa3HOOOpa3HOI
JeSATEeIbHOCTH, IIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIIUN ), HMEIOLIUX
YHUBEPCAIbHOE 3HAYCHUE JJI PA3TUYHBIX BUJIOB JACSITEIHHOCTH;

(dbopMUpOBaHHE YMEHHI O0BACHATH U OLIEHUBATH SIBJICHHS OKPY>KAIOIEro MUPa Ha OCHOBAaHUU 3HAHUI U
OIBITA, MOJIYYEHHBIX TPU U3YUYEHUH XUMHUH;

(dhopMUPOBaHHE y OOYJIAOIIMXCS TYMAaHUCTHYCCKUX OTHOIICHUH, TOHUMAHUS IICHHOCTH XUMUYECKUX
3HAHMM U1 BEIPAOOTKH 3KOJIOTHYECKH 1IeTIeCO00pa3HOro MOBEICHUS B OBITY U TPYAOBOIl 1eATEeIHHOCTH B
LEJISAX COXPAHEHUS CBOETO 3/10POBbs M OKPY>KAIOLIEH TPUPOJHON Cpebl;

pa3BUTHE MOTHUBAIMH K OOYYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA OCHOBE
YCBOEHHUS 00I1e4eTI0OBEUECKHX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS U HAMPaBIECHHOCTH
JaIbHENIEro o0y4yeHusl.

COJEPKAHUE YYEBHOI'O IIPEJIMETA
8 KUIACC

I[IepBoHayabHBIE XMMUYECKHE TOHATHUSA

[Ipenmet xumuun. Ponp xuMuu B )KU3HU YesioBeka. Tena u Beniectsa. Gu3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe cocTtosiHHe BemiecTB. [loHsTHE 0 MeTOIaxX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. YucThie
BemecTBa U cMecH. CriocoObI pa3ieiIcHUs: CMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMHYECKHUE 3JIeMEHTh. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie U CllokKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MIOCTOSHCTBA COCTaBa
BeniecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAs MOJIEKYJIsipHas Macca. MaccoBas 1ot
XUMHUYECKOTO JIEMEHTA B COCIMHEHUU.

du3nyeckue U XMMUYECKHE BJICHUS. XUMHUUECKasl peakus 1 €€ MpU3HaKu. 3aKOH COXPAHEHHUs MacChl
BEIIECTB. XUMHUYECKUE ypaBHEeHUs. Kitaccupukanms XuMUYeCKUX peakiuil (CoOeIMHEHUs, Pa3IoKeHus,
3aMelleHus, o0OMeHa).

Xumuueckuu 5Kcnepumenm: 3HaKOMCTBO C XMMHUYECKOHN IIOCY10H, C ITpaBuiIaMy paboThl B 1a00paTopuu 1
npuémamu o0pameHus ¢ 1abopaTopHbIM 000PYAOBaHUEM; U3YUYCHUE U OTHCAHKE (PU3NIECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEILECTB; HaO0IeHHe (PU3NYecKUX (IIIaBJIeHHE BOCKa, TasHUE JIbJla, paCTUPAHUE
caxapa B CTyIIKE, KUIIEHUE 1 KOHJIEHCAIIUs BOJbl) U XUMUYECKUX (TOPEHHE CBEYH, IPOKAIUBAHUE MEIHON
IIPOBOJIOKH, B3aUMO/JICICTBHE MeJia ¢ KUCIOTON) SBJICHUM, HAOII0IeHUE U OITMCAaHKUE TIPU3HAKOB POTEKAHUS
XUMHUYECKHUX PeaKlUil (pa3iokeHue caxapa, B3auMO/IEHCTBUE CEPHOM KUCIIOTHI C XJIOPUA0M Oapus,
pasnoxxenue ruapokcuaa Meau(ll) mpu HarpeBanuu, B3auMojieiicTBue xxenesa ¢ pactBopoM coiu Meau(ll));
U3Yy4EHHE CIIOCOO0B pa3fiesieHus: CMecei (C OMOIIbI0 MarHuTa, pUiIbTpOBaHUE, BbITAPUBAHUE,
JUCTULIALMS, XpoMaTorpadus), IpoBeACHNE OYUCTKY IIOBAPEHHOM COJIN; Ha0JII0IeHHE U OITUCAHUE
Pe3yJIbTaTOB MPOBEACHMSI OIIbITA, MITIOCTPUPYIOILEr0 3aKOH COXPAHEHUS MACChl; CO3JaHIe MOJelel
MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskneiiluue npeacraBuTe/ M HEOPraHU4eCKUX BellecTB

Boznyx — cmecsk ra3zoB. CocraB Bo3ayxa. Kucimopoa — sneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpOJ1a B IPHUPOJIe, PU3NICCKUE M XUMUIECKHE CBOMCTBA (peakuuu roperus). Oxcumpl. [Ipumenenue
kucnopoia. CriocoObl MOMydeHus: KUCIOpo/ia B JIa0OpaTOPUU U MPOMBIIILIIEHHOCTH. KpyroBopoT kuciopoa B
npupoje. O30H — ayuioTponHas MoauGUKaLKI KUCIOPO/a.

TeroBoit 3¢ (hexT XUMUIECKOH peakny, TEePMOXHUMUYECKHE YPABHEHHUS, K30~ M SHAOTEPMHUECKUE
peakuuu. TommmBo: yrojib 1 MeTaH. 3arps3HEHUE BO3/lyXa, yCUICHHE TapHUKOBOT 0 3(pdekTa, pazpyiieHue
030HOBOTO CJIOSI.

Bomopon — anemeHT u npocToe BemecTBo. Haxoxenue Bogopoaa B mpupoe, Gu3ndeckue U XUMUUYECKUE
CBOICTBa, MPUMEHEHHE, CIIOCOOBI TIOy4YeHUs. KUCIIOTHI U COH.



KonnuectBo BemectBa. Mosb. MonspHas macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB. PacuéTsl mmo
XUMHYECKUM YPaBHEHHUSIM.

duznueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopbl. HachllieHHbIE M HEHACHIILIEHHbBIE
pacTBOpbl. PacTBOpUMOCTH BewecTB B Bojie.MaccoBast 40151 BELIECTBA B pacTBOpe. XMMUYECKHUE CBOMCTBA
Bozbl. OcHOBaHuUs. Poib pacTBOPOB B MPUPO/IE U B ’KU3HU YeoBeKa. KpyroBopoT BObI B PUPO/IE.
3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeaunennit. Oxcuapl. Knaccudukaius okcuioB: coaeo0pasyoiine
(ocHOBHBIE, KUCIOTHBIE, aM(pOTepHbIE) U HecoseoOpa3yromre. HomeHknarypa okcuaoB (MeXIyHApOAHAS U
TpuBHalibHas). Du3nyueckue U XUMUYECKHE CBOMCTBA OKCUIOB. [loyduenne okcuaos.

OcHoBanwust. Kiaccudukanus 0OCHOBaHUMN: MIETOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa

OCHOBaHUM (MEXIyHapoHas U TpUBUabHasH). DU3NUECKUE U XMMHUECKHUE CBOIICTBA OCHOBaHMUIA.
[TosryueHne ocHOBaHUI.

Kucnorsl. Kiaccuduxanms kucinot. HomeHnknarypa KucioT (MeXIyHapoaHast M TPUBHATIBHAS).
DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTasuioB H. H. bekerosa. [Tonyuenne
KHCJIOT.

Comu. Homenknarypa cosied (MexayHapoaHasi U TpUBHANIbHAS ). DU3MUECKUE M XUMHYECKUE CBOMCTBA
cosieil. [lonyuenue cosen.

I'enernueckas CBSA3b MEXAY KJlacCaMH HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuti skcnepumeHm: Ka4eCTBEHHOE ONpeAeNIieHUE COACPKaHUsI KUCIOPOa B BO3AyXe; MOJIyUYCHUE,
coOupaHue, pacro3HaBaHUE M U3yUYEHUE CBOMCTB KHCIOPOAa; HAOIIOACHNE B3aUMOICHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BOSHUKHOBEHHUS U MPEKpaleHus ropeHus (1mokapa); o3HakoMJieHue ¢ o0pasiamMmu
OKCHJIOB U OINHCaHUE X CBOMCTB; MOIy4YeHHEe, COOMpaHue, paclo3HaBaHue U U3y4yeHHe CBOMCTB BOAOPOIa
(ropenue); B3aumoieiicTBue Boopoaa ¢ okcuaoM meau(ll) (Bo3MoKHO UCIIOIb30BaHUE BUICOMATEPHAIIOB);
HaOI0IeHUe 00pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb; HCCIeI0BaHNE OCOOCHHOCTEH pacCTBOPEHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J10JIEH
PacTBOPEHHOTO BEILIECTBA; B3aUMOEHCTBHE BOJbI C METAJUIAMU (HATPUEM U KaJbLIEM) (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB); ONPEIEIICHUE PACTBOPOB KUCIIOT U IIEJI0Yeil C MOMOIIBI0 HHINKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB; HAOI0IeHNE U3MEHEHHS OKPACKU
MHIMKATOPOB B pACTBOpAaX KHUCIIOT U IIeNoueii; n3ydenue B3aumoeiicteus okcunaa meau(ll) ¢ pactsopom
CEPHOI KUCIIOTHI, KUCIOT C METAJUIAMHU, PEAKINIl HEUTpaTu3aluy; MOJyueHnEe HepPaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; pEIIEHNE IKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMme«BaxkHelne Kiacchl HEOPraHUYECKUX COSTUHEHUI.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux jiemeHToB /I. U. MenaeieeBa.
Crpoenne atoMoB. XumMuieckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUH

[lepBbie MOMBITKY KJIACCH(PHUKAINNA XUMUYECKUX 1€MEHTOB. [IOHSATHE O rpyImax cXOJHBIX HIIEMEHTOB
(11e0YHbIE U 1IET0YHO3EMEIbHbBIE METAILJIbl, FAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpblE 00pa3yloT
amM(OTEpHBIE OKCHJIBI U TUAPOKCH/IBI.

IIepnonnueckunt 3akoH. [lepuonnueckas cucrema xumudeckux 3ieMeHToB [[. 1. Menneneesa.

KopoTtkonepuoanas u auHHonepuoanas ¢popmsl [lepuoanyeckoit cucteMbl XUMUYECKHUX dneMenTos J[.1.
Mengeneesa. [lepuoast u rpynmbl. @U3NYECKU CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sep. M30Tomnbl. DnekTpoHbl. CTpOoeHUE IEKTPOHHBIX 000JI0UeK
aToMOB niepBbIX 20 xumudeckux ieMeHToB Ilepuonnyeckoii cucremsl J1. . MenneneeBa. Xapaktepuctuka
XMMHYECKOI0 3JIEMEHTA IO €ro noJjioxkeHuro B [lepuoanueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpymmnam u nepuojaaM. 3Hauenue [lepuoauueckoro 3akona u Ilepuoanueckoit
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB Ul Pa3BUTUA HayKu U npakTuku. . . MenneneeB — y4€Hblil u
IpakJaHHH.



Xumuueckas cBsi3b. KoBaneHTHas (MoJIspHAas U HETIOJIAPHAs) CBsI3b. DIEKTPOOTPUIIATEILHOCTD
XUMUYECKUX AJIeMEeHTOB. IOHHAs CBSI3b.

Crenenn okucieHua. OKUCIUTENEHO-BOCCTAHOBUTEIIHLHBIE pEaKuuu. Hpoueccm OKHUCJICHUA U
BocCcTaHOBJICHMA. OKHMCIUTEIH U BOCCTAHOBUTEIIH.

Xumuueckuti IKcnepumernt. N3y4CHue 06pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB, B3aUMOICUCTBUEC
THAPOKCH A HMHKA C paCTBOpaMH KHCJIOT U H_IGJ'IOLIGI‘/'I; IMPOBEACHUCEC OIIBITOB, NJUIFOCTPUPYIOIIHUX IIPUMCPBI
OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ (ropeHHe, PCaKu pa3JIOKCHUA, COG,I[I/IHGHI/IH).

MexnpeamerHblie CBSI3U

Peanu3zanus MeXnpeaMETHBIX CBA3€H MPU U3yYEHUU XUMUHU B 8 KJIacCe OCYILECTBISETCS Yepe3

HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U NOHATHUH, ABJISIIOIUXCA CUCTEMHBIMU

JUISL OTJIEIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1u11e ecTecTBEHHO-HAYUHbIEC TOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJINU3, CUHTE3,
KJaccu(uKanus, NepuoAnYHOCTb, HaOII0A€HUE, SKCIEPUMEHT, MOJECITUPOBaHUE, U3MEPEHHE, MO/JIEb,
SBJICHUE.

®dusuka: MaTepus, aTOM, dJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbL, PAAUOAKTUBHOCTb,
MOJIEKYJIa, HIEKTPHUUECKHUI 3apsi1, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3,
bu3nYecKue BeTUYNHBI, UHUIIBI U3MEPEHUsI, KOCMOC, TJIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BeiecTBO M XMMHYecKasi peaKIusi

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrteMa xumuieckux saeMeHToB . 1. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS,
KaJIbIIUA U UX COCIMHEHUN B COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B Ilepuoanyeckoii cucrteme u
CTPOEHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSA3HU. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB (MEXKIyHAPOIHASI U TPUBHAIIbHAS).
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHWYECKUX COCIMHEHHUM,

TCHCTHUYCCKAs CBA3b HCOPIraHMYCCKUX BCIICCTB.

Knaccuukanus XaMHUYeCKUX PeakIuii 0 Pa3InIHbIM TPU3HAKAM (TI0 YMCITy M COCTaBy y4acTBYIOIINX B
PEaKIiy BEHIECTB, 10 TeIIOBOMY 3((eKTy, o N3MEHEHHIO CTENeHEeH OKHCICHNUS XUMUYECKHUX 3JIEMEHTOB,
110 00pPaTUMOCTH, MO YYACTHIO KaTAIU3aTopa). DK30- M SIHAOTCPMHUUECKUE PEAKIIH, TEPMOXUMHYECKHIE
YpaBHEHUS.

[TonsaTHE O CKOpPOCTH XUMHUYECKOU peakuuu. [lorsTre 06 00paTUMBIX 1 HEOOPATUMBIX XUMHYECKIX
peakuusax. [IoHATHE 0 TOMOT€HHBIX U I'€TEPOreHHbIX peakiuax. [[oHATHEe 0 XMMUYECKOM PaBHOBECHUH.
@DakTOpPHI, BIUSAIOIINE HA CKOPOCTh XMMUYECKOM PEAKIIMHU U MOJ0KEHUE XUMHUYECKOIO PAaBHOBECHS.

OKHCINTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIINH, FTIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocraBiieHuEe YypaBHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIOJIb30BAaHUEM METOA
3JIEKTPOHHOTO OajaHca.

Teopust 3EKTPOAUTHUECKOHN TUCCOLMALIUU. DIAEKTPOIUTHI U He- 3JIEKTPOIUTHI. KaTHOHBI, aHUOHBI.

Mexanu3m Aucconrany BEIECCTB C pa3JIMYHbIMU BUAAMU XUMUYECKo cBs3u. CTenceHb JUCCOoMalu.
CuibHbIe U cl1a0bIe QJICKTPOJIMTHI.



Peakuuu nonHoro obMeHa. YcioBus IMPOTCKAHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha, IIOJIHBIC U COKpaH_IéHHBIe
HOHHBIC YPAaBHCHUS peaKHHﬁ. CsoiicTBa KHCJIOT, OCHOBaHHWM U COJIEH B CBETE HpeHCTaBHCHI/Iﬁ 00
BHGKTpOHHTquCKOﬁ AUCCoraluu. KauecTBeHHEBIE pC€aKluu Ha HOHBI. ITonsTue o TUaApOIn3C coJIeii.

Xumuueckuii SKcnepumenm: 03HaAKOMIICHHE C MOJEIISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa u aiMasa), CII0KHBIX BEIIECTB (XJIOPUAA HATPHS);
UCCJIEJOBAaHHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEaKIIMK OT BO3AECUCTBUS Pa3IMUHbIX (PAaKTOPOB;
UCCIIEIOBaHHE IEKTPOIIPOBOHOCTH PACTBOPOB BEILIECTB, IIPOLEcca AUCCOLUAIIMH KUCIIOT, LIeJI0uel u conen
(BO3MOYHO HCITI0JIb30BAHKUE BUEOMATEPUAJIOB); IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakLuii HOHHOro oOMeHa (0Opa3oBaHUeE 0CajiKa, BbIJICIEHUE ra3a, 00pa3oBaHue BO/Ibl); OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (frOpeHue, peakiuu pas3iokeHus,
COEZIMHEHU); paclio3HaBaHUE HEOPraHMUECKUX BEIIECTB C TOMOIIbIO KAUECTBEHHBIX peaKIUil Ha HOHBI;
pelIeHre FKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanasl ¥ MX coeTUHEHUS

OOw1as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENEHN OKUCIICHHUS.
CrtpoeHue u pu3nyecKue CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUUYECKHE CBOMCTBA HAa pUMEpe
xJiopa (B3aMMOJIEHCTBHE C METalJIaMH, HEMETaJlJIaMH, 11eo4aMu). Xia0poBoiopol. ConsiHas KUCIOTa,
XMMHYECKHE CBOMCTBA, IOIy4eHHE, IPUMEHEHNE. J[elicTBUE XJI0pa U XJI0POBOAOPOJa HA OPraHUu3M
yesoBeKa. BakHelmume XJI0puabl ¥ MX HaXO0KICHHUE B IIPUPOJIE.

OOmas xapakrepucTuka 31eMeHTOB VIA-rpymibel. OcoOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCIICHUS.

CrtpoeHue u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJITOTPONHbBIE MOAUPUKALIUN
KHUCIIOpOJ1a ¥ cepbl. XUMHUYECcKHe cBoiicTBa cepbl. CepoBOIOPOA, CTpOEHUE, PU3NUECKIE U XUMHUUECKHE
cBoicTBa. OKCUABI CEPhI KaK MPEACTABUTENH KUCIOTHBIX OKCHA0B. CepHast KuciaoTa, GU3nveckue u
XUMHYECKHE CBOMCTBA (00IIKe KaK MPEACTaBUTENS Klacca KUCIOT U crierupuyeckue). XMMUYECKUE PeaKIlH,
JIeKale B OCHOBE MPOMBIIIEHHOTO cI1oco0a Moiay4deHus: cepHoit kKucnoTsl. [Ipumenenue. Conu cepHoit
KHCJIOTHI, KaUeCTBEHHAs peakiusl Ha Cyab(har-uoH. HaxoxneHue cepsl U €€ COSAMHCHHI B IPUPOJIC.

XUMHYECKOE 3arpsi3HEHNE OKPY>KAIOIICH Cpe/ibl COSUHEHUSIMH CEePhI (KUCIOTHBIE T0XKIH, 3arpI3HEHNE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHSL.

OO0mmas xapakTepucTuka 3J1eMeHTOB V A-rpyribl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHUS.

A30T, pactipocTpaHeHue B mpupojie, pu3ndeckue 1 XuMuieckue cBoiictBa. KpyroBopot azora B mpupoe.
AMMHUak, ero (pu3nuecKue U XMMUYECKUE CBOMCTBA, oNyuyeHue u npumeHeHune. Coiau aMMOHUS, UX
bu3nUecKue U XUMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THAsI
KHCII0Ta, e€ MoTy4eHne, (PU3MIECKUe U XUMUYICCKUE CBOKCTBA (00MIHMe KaK MPeCTaBUTENS Kilacca KUCIIOT U
cnenuduyeckne). Mcnoap3oBaHne HUTPATOB U COJICH aMMOHHS B KA4€CTBE MUHEPATIBHBIX yI0OPEHUH.

XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIel Cpeibl COeIMHEHUAMHU a30Ta (KUCIOTHBIE IO/, 3arps3HEHNE
BO3/yXa, IOYBBI U BOJIOEMOB).

docdop, amnorponnsie Mogudukanuu dpocdopa, puzndeckre U XUMHUECKUe cBoicTBa. OKCH
docdopa(V) u pochopnas kucnota, Gpusnueckue 1 XUMHUIECKUE CBOMCTBA, oyueHue. Vcnonbp3oBanue
docdaroB B kauecTBE MHHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepucTuka 31eMeHTOB [V A-rpynibsl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTSPHBIC CTEIICHU
OKHCJICHUS.

Yrnepon, aJuioTponHbie MO (UKAIINK, PACIPOCTPAHEHHE B IPUPOE, HPU3NUECKHE U XUMUYECKUE
cBoiictBa. Ancop6ouus. Kpyrosopot yraepozaa B npupojae. OKcuibl yriaeposaa, ux Gu3ndeckue 1 XuMHUIeCKHe
CBOICTBa, IEHCTBUE HA KUBBIE OPTraHU3MBI, MTOJIyY€HHE U PUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yriaepoaa(lV); runoresa riodanbHOTO NOTEIUICHUS KIIMMaTa; MApHUKOBBIHN 3 (PeKT.

VYronbHas KUCIIOTA U €€ CONH, UX (U3NIECKHE M XUMHUECKUE CBOMCTBA, MOyYeHUE U IPUMEHEHHUE.



KavecTBeHHast peakiust Ha kKapOoHaT-HOHBI. Vcnonap3oBaHue KapOOHATOB B OBITY, MEJUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

IlepBoHayanbHbIe NOHATUS 00 OPraHUYECKHUX BEILECTBAX KaK O COCMHEHUAX yriepoja (MEeTaH, 3TaH,
9THJIEH, alleTUJIeH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTta). VX coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOrMYEeCKH BaXKHBIX BEIIECTBaX: )KHUpax, OesKax, yrieBoJax — U UX POJIM B )KU3HU YEJIOBEKa.
MaTepI/IaJII)HOG CAWHCTBO OPraHMYCCKUX U HCOPTaHNICCKUX COGI[I/IHGHI/Iﬁ.

Kpemuuii, ero ¢puzndyeckre 1 XuMUUECKUE CBOMCTBA, OTy4YeHUE U TpuMeHeHne. CoeTMHeHNs] KpEMHUS B
npupoze. Odume npencrasienus o0 okcuae kpemuus(IV) u kpemuueBoi kuciore. CHIMKATHL, UX
HCIIOJIb30BaHUC B 6I)ITy, MCIUIHHE, TPOMBIINIJICHHOCTH. Baxneimme CTPOUTCIIBHBIC MAaTCPUAJIbL: KCPAMUKa,
CTEKJIO, LIEMEHT, O0eTOH, kese300eToH. IIpo0iaembl 6e30macHOro HCHoIb30BaHUS CTPOUTENIBHBIX MaTEPUAIOB
B IIOBCEJHEBHOM KHU3HMU.

Xumuueckuii skcnepumenm: U3y4eHne o0pa3lioB HEOPraHUYECKUX BEILECTB, CBOMCTB COISIHON KUCIIOTHI;
IPOBE/ICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPHUI-HOHBI i HAOJIOJICHNE TIPU3HAKOB UX MPOTEKAHUS; OTIBITHI,
oTpakarolye GU3N4YecKue 1 XUMHUYECKUE CBOICTBA IaJIOT€HOB U UX COCIUHEHUN (BO3MOYKHO HMCIOIb30BAHUE
BUCOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IaMu XJIOPHIOB (TaJOr€HUIOB); O3HAKOMIIEHHE C 00pa3iaMu
cephl U e€ COeJMHEHUIMU (BO3MOKHO UCIOIb30BaHUE BUIEOMATEpUAIIOB); HAOI0ACHNE MTpoliecca
o0OyrauBaHuUs caxapa Moj JeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3y4EeHHE XUMUYECKUX CBOMCTB
pa30aBIeHHON CepHOI KHCIOTHI, IPOBEIeHNE KaYeCTBEHHON peakLuu Ha CyIb(aT-uoH 1 HabJt0JeH1E
npU3HaKa e€ MPOTEKaHMs; 03HAKOMIICHHE ¢ (PU3NIECKUMU CBOMCTBaMU a30Ta, pocdopa 1 uX COSAMHEHUI
(BO3MOYKHO KCITOJIb30BaHKE BUIEOMATEPUAIoB), 0Opa3iiaMu a30THBIX U (POCPOPHBIX YAOOPEHHUIA; MOIyUYeHHUE,
coOupaHue, pacro3HaBaHUE M U3yUYEHUE CBOMCTB aMMHAaKa; MPOBEACHNE KaUeCTBEHHBIX PEAKIIMi Ha HOH
aMMOHUS 1 (hocdaT-uoH U N3ydeHUe MPU3HAKOB UX MTPOTEKAHMS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOK
a30THOM KHMCIIOTHI C ME/IbIO (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); U3yUE€HUE MOIEIeH
KPUCTANIMYECKUX PELIETOK anmMasa, rpadura, QyaepeHa; 03HaKOMICHHE € IPOLIECCOM a/IcopOLun
PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOTa3a; MOIydYeHue, coOupanue,
pacrio3HaBaHME U U3Y4YE€HUE CBOMCTB YIJIIEKUCIIOro ra3a; poBeJeHNE KaUeCTBEHHbIX Peakluii Ha KapOoHaT- U
CHJIMKAT-HOHBI M U3YYEHHUE NIPU3HAKOB UX MIPOTEKAHMs; O3HAKOMJIEHUE C POAYKIUEH CHIIMKATHOM
IPOMBIIIJICHHOCTH; PELICHUE YKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe«BaxxHelie HeMeTaIbl U uX

COCAUHCHUA.

MeTajiibl M HX COETMHEHUS

OOm1ast XxapaKTEpPUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHHH UX TIOJIOKCHHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB Jl. . MenneneeBa u ctpoenus aromoB. CTpoeHHe
MeTauIoB. MeTajuinyeckast CBA3b U MeTaNINYeCKas KpUCTANINYEcKask PeIETKa. DIeKTPOXUMUYECKUH psizt
HaNpsDKEHUH MeTayuioB. PU3nYecKue U XUMUYECKHE CBOMCTBA MeTa/uI0B. O011Ke criocoObl MOIyYeHHUs
MmeTasuioB. [IoHsITHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CriaBsl (CTailb,
YyTyH, AIOPAJIOMHHUI, OpOH3a) M UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[llenounbie MeTaiuibl: NIoJ0KeHUE B [leprnoanueckoit cucreme xumuueckux anemenToB J[. . Menaeneena;
CTPOCHHE UX aTOMOB; HaX0XACHHUE B IpHupoe. PU3nvecKrue 1 XMMUYECKHEe CBOMCTBA (HA IPUMEpPE HATPUS U
kanus). OKCHIBI U TUIPOKCUIBI HATPUS U Kanud. [[puMeHeHne nenoyHbIX METaIOB U UX COCIMHEHH.

[I{esrouHO3EMENBHBIE METAIUIBI MATHUN U KAJIBLIWN: 110J105KeHKE B [leproandeckoi cucteMe XUMHUYECKUX
anemeHnToB J[. M. MenzeneeBa; CTpoeHrEe UX aTOMOB; HAX0XKICHHUE B ipupoae. Pu3ndeckue 1 XUMUYECKUe
CBOMCTBa MarHus M Kayibliys. Baxxneimye coequHeHus Kaiabius (OKCUI, TUAPOKCHU, cOH). KECTKOCTD
BOJIBI M CITOCOOBI €€ yCTpaHCHHSI.

Amomunui: nosnoxenue B [lepuonnueckon cucreMe xuMuyeckux aemMeHToB [l . Menpeneesa;
CTPOCHHE aTOMa; HaXxOX/JIeHHE B Mpupojie. Du3nyeckre 1 XUMUYECKUE CBOMCTBA allfOMUHUA. AM]OoTEepHBIE
CBOMCTBA OKCHJIA U TUAPOKCH/IA ATFOMUHHSL.



Keneso: nonoxenue B [lepuonndeckoit cucreme xumudeckux snemenToB /1. . Menzaeneepa; ctpoeHue
aToMa; HaxoXJAeHue B mpupoae. usndeckre U XUMHUUECKHUE CBOMCTBa kene3a. OKCUIbIL, THAPOKCUIBI U COJIH
xenesa(Il) u xenesa(Ill), ux cocras, cBoiicTBa U MOTyYEHUE.

Xumuueckuu s5Kkcnepumenm: 03HaKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILUIABOB, UX (PU3UUYECKUMU
CBOMCTBaMH; H3yYEHUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOICUCTBUS OKCUIA KAJIbIMs U HATPUS C BOJAON (BO3ZMOMXHO MCIOJIB30BAHUE
BUJICOMATEPHAJIOB); UCCIIEIOBAHNE CBOMCTB KECTKOM BOIBI; MTPOLIECCa TOPEHUS XKelle3a B KIUCIOpOo/ie
(BO3MOYHO HCITOJIb30BaHKE BUIEOMATEPUATIOB); IPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEaKIUi Ha HOHBI
(Maraus, Kby, aTroMuHUS, nuHKa, xkeneza(ll) u xxenesa(Ill), mequ(Il)); HabmoneHre 1 onucaHue
MPOLIECCOB OKPAIIMBAHUS IIJIAMEHH HOHAMH HATPHS, KU U KaJdbIHs (BO3MOXKHO UCIOIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIeT0BaHNE aM(POTEPHBIX CBOMCTB THIPOKCH 1A ATFOMUHUS U THAPOKCUIA IIUHKA;
pelieHne HKCIePUMEHTAIBHBIX 33/1a4 110 TeMe «BajkHeiIre MeTaibl U UX COSTUHEHUS.

XumMus U OKpYysKamowas cpeaa

Hosbie maTepuansl 1 TexHOJIOrMU. BelecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. XUMHUS U
310poBbe. bezonacHoe ucnonp30BaHne BEIIECTB U XMMUUECKUX peakiuii B ObITy. [lepBas moMorpb npu
XUMHYECKUX 0KOTaX U OTpaBiieHUsIX. OCHOBBI AKOJOIMYECKON IPaMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIIeu cpessl (TpeaesibHas gonyctumas Konuentpanus semects — [1JIK). Ponb xumuu B pemennn
9KOJIOTUYECKHUX MTPOOIEM.

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTh), MPOAYKTHI UX MEepepabOTKU, UX
POJIb B OBITY U IPOMBILIIEHHOCTH.

Xumuueckuii skcnepumenm: u3ydeHre o0pas3IoB MaTeprasoB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIC
MaTepHabl).

MexnpeamMmeTHbIe CBSI3H

PeaJ'II/ISaI_[I/IH MCKITPCAMCTHBIX CBsI3eH IIpU NU3YYCHUH XUMHU B 9 knacce OCYHICCTBIIACTCA YCPE3
HCIIOJIB30BaHHEC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHHTI/Iﬁ, TaK U HOHHTHfI, SABJIIOINUXCA CUCTEMHBIMU JIA
OTACJIBHBIX NPEAMETOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA. Peanmaum[ MCKIIPCIMETHBIX CBs3Ci IIpU U3YUCHUU
XMMHH B 9 Ki1acce OCYHICCTBIIACTCA YCPE3 UCIIOJIb30BAHUEC KAK O6H_II/IX €CTCCTBCHHO-HAYYHBIX HOHHTI/Iﬁ, TaK 1
HOHHTI/Iﬁ, ABJIAIOMINUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYUYHOTI'O IIUKJIA.

OO111e ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAINU3, CUHTE3,
KJIacCU(UKALUs, IEPUOTUIHOCTD, HAOIOICHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE, TAPHUKOBBINA YP(HEKT, TEXHOIOTHSI, MATECPUAIBI.

dusnka: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI, PAJHOAKTUBHOCTH,
MOJICKYJIa, IEKTPUUECKUH 3apsijl, TPOBOTHUKH, MTOTYIIPOBOJIHUKH, TUIICKTPUKH, (POTOIIICMEHT, BEIIECTBO,
TeN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs PEIIETKA,
CILTaBbl, (PU3NYCCKUE BEIIMYUHBI, CIMHUIIBI H3MEPEHHUS, KOCMHUECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3IBI,
Comnnre.

buonorus: (bOTOCI/IHTGS, ABIXaHHUC, 61/100(1)epa, 9KOCHUCTCMA, MUHCPAJIbHBIC yHO6peHI/IH, MHUKPOIJICMCHTHEI,
MAaKpO3JICMCHTBI, ITMTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOIUINBO,
BOJIHBIC PECYPCHI.



INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHMsI JOCTUTAIOTCS B XOJI€
O6y‘-I€HI/I$[ XUMHU B €IUHCTBE yqe6H0i/’I M BOCITMTATEIILHON ACATCIIbPHOCTH OpFaHI/IBaHI/II/I B COOTBETCTBHHU C
TPaAULIOHHBIMUA POCCUIICKMMU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHITHIMU
B O6III€CTB€ I[MpaBuUjiaM1 U HOpMaMHu IMOBCACHUA U CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUA
Y COLMAIN3aUN 00yJarouXcs.

JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UHUCIIE B YACTH:

IIaTrproTHYeCcKOro BOCIMTAHUSA

1) HEHHOCTHOTO OTHOIIEHUS! K OTE€YECTBEHHOMY KYJIbTYpHOMY, HICTOPHUECKOMY U HAyYHOMY HaclIeHIo,
HNOHUMAaHMsI 3HAYEHUsI XUMUYECKOH HayKH B dKU3HU COBPEMEHHOI'0 00IECTBA, CIOCOOHOCTH BIIa/IETh
JIOCTOBEPHOM MH(OpMaIei 0 mepeJoBbIX JOCTHKEHHUSIX U OTKPBITUAX MUPOBOM U OT€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa M OOIIECTBA;

I'paxnanckoro BocnuTanus

2) npeACTaBICHUs O COLUANBHBIX HOPMaxX U MPaBUIaX MEXJIMYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE,
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, YIeOHO-HCCIIeI0BATEIbCKON, TBOPYECKON U
JPYTUX BUJAX JAEATEIIbHOCTH; TOTOBHOCTH K pa3HO  00pa3HON COBMECTHOM AeATEIbHOCTH ITPH BIIOJIHEHUH
yu€OHBIX, [I03HABATEIbHBIX 33/1a4, BBIINOJIHEHUN XUMHUECKHUX SKCIIEPUMEHTOB, CO3JJaHUH YU€OHBIX IIPOEKTOB,
CTpEMJICHUS K B3aUMOIIOHMMAaHHIO U B3aMMOIIOMOIIM B IIpoIiecce 3TOH yuyeOHOM AesTeIbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE MOBEJEHUE U ITOCTYIIKH CBOMX TOBAPHUIIEH € MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUH TOCTYIIKOB;

HeHHOCTI/I HAYIHOI'O ITO3HAHUSA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBHeHI/Iﬁ O BCIICCTBEC 1 XHUMHYECKOM peaKknuuu, COOTBETCTBYROIIUX
COBpPECMCEHHOMY YPOBHIO PA3BUTHA HAYKH U COCTABJIAIONINX OCHOBY U TIOHUMAHUS CYIHIHOCTHU HaquOﬁ
KapTHUHBI MUPa; Hpe,I[CTaBHeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX pPa3BUTHUS ITPHUPOAbI, B3AUMOCBA3AX
YCJIOBCKA C HpHpOHHOﬁ CpG,I[Oﬁ, O pOJIM XUMHUHU B ITIO3BHAHUHU ITHUX SaKOHOMepHOCTeﬁ;

4) IMMO3HABATCJIIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MTOJYYCHUC HOBBIX 3HAHWH 110 XHUMHU, HGO6XOI[I/IMI>IX JJIA
00BACHEHHS Ha6J'II-O,Z[aeMI>IX IMpouecCCcoOB U HBHGHHﬁ;

5) HOSHaBaTGHLHOﬁ, I/IH(1)OpMaI_II/IOHHOI71 M YUTaTEIbCKOMN KYJIbTYpPbI, B TOM YHUCJIC HABBIKOB
CaMOCTOATEIbHON pa6OTI>I C y‘{e6HBIMI/I TCKCTaMU, cnpaBquoﬁ HHTepaTypOﬁ, AOCTYIIHBIMH TCXHUYICCKUMU
cpeacTBaMu I/IH(bOpMaI_II/IOHHLIX TGXHOHOFHﬁ;

6) HHTCPECCA K O6y‘{eHI/IIO X IIO3HAHHIO, J'II-O603HaT€J'II>HOCTI/I, TOTOBHOCTH M CITOCOOHOCTH K
CaMOO6paSOBaHI/II-O, HpOGKTHOﬁ U HCCIIEJ0BATEIbCKOM ACATCIIbBHOCTH, K OCO3HAHHOMY BLI60py
HAITPpaBJICHHOCTHU U YPOBHA O6y‘leHI/I${ B ,Z[aJ'IBHeﬁI.HeM;

@ opMHPOBaHHS KYJbTYPbI 310pPOBbS

7) oco3HaHMs IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 )KW3HU, OCO3HAHUS TIOCIEACTBUN M HEMPUATHUS BPEAHBIX IPUBBIUEK (YIOTpeOIeHUS
QJIKOTOJIsL, HAPKOTHKOB, KypEHHsI), HEOOXOJMMOCTH COOJIIOICHUSI ITPaBHJI 0€30IaCHOCTH MPU OOpaIICHUH C
XMMHUYECKUMH BEIIECTBAMH B OBITY U pEalIbHOM KU3HH;

TpyaoBoro BocnuTaHus
8) MHTEepeca K MPaKTHYECKOMY M3YYCHHUIO TPOodecCuil M TpyAa pa3InuHOTO pOJa, yBaKEHUE K TPYAY H



pe3yJibTaTaM TPYIOBOU AESATEILHOCTH, B TOM YHCJIE HA OCHOBE ITPUMEHEHUS MPEIMETHBIX 3HAHHUI
10 XMMHH, OCO3HAHHOTO BBIOOpA MHIMBUIAYAIbHOU TPACKTOPUH IPOIOJIKEHHS 00Pa30BaHUsI C
y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH; yCIIenTHOH

po(hecCUOHANIBHOM JEATENIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUI; TOTOBHOCTh
aJlaTHPOBATHCS B IPOGECCHOHANBHOI cpejie;

JKOJIOTHYEeCKOI0 BOCIINTAHUSA

9) 3KOJOTHYECKH L1EIecO00pa3HOTO OTHOIIEHUS K IPUPOJIE KaK HCTOUYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CyILeCTBOBAaHUS, IOHUMAaHUs LICHHOCTH 3710pOBOro U 0e30macHoro odpasa KU3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY U IICHXHYECKOMY 370POBBIO,
OCO3HaHMS EHHOCTU COOIII0IEHHs ITpaBUil 0€30IaCHOr0 MOBEICHHSI ITPHU padoTe C BElLeCTBaMHU, a
TaK)X€ B CUTyallsX, YTPOKAIOIIMX 310POBbIO U )KU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHMSL, OJTy4aeMble IPU U3YUYCHUH XUMUU, JUI PELIeHHs 3a/ad,
CBS3aHHBIX C OKPY’KAOIIEW PUPOJIHON CPEIOH, IIOBBILIEHNS YPOBHS 3KOJIOIMYECKOU KYJIBTYPBI,
OCO3HAHHUS
rJ100aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U IMyTel UX PEIICHHUs TOCPEICTBOM METO/I0B
XUMUY; 11) 5K0JI0OTMYECKOr0 MBILIUIEHUS, YMEHUS PYKOBOJICTBOBAThHCSI UM B II03HABATEIbHOMH,
KOMMYHUKAaTUBHON M COLMAIIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe mMerarnpeIMETHBIX pe3y/IbTaTOB BbLACISAIOT 3HAUYUMbIE 11 HOPMUPOBAHUS
MHUPOBO33pEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHLIUI, TUI0Te3a, (PaKT, cucTeMa,
IPOIIECC, SKCIIEPUMEHT U JIp.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUYEOHBIX
IpeMeTax U MO3BOJIIOT HAa OCHOBE 3HAHHUN U3 3TUX MIPEIMETOB (POPMHUPOBATH NPEACTABICHUE O
[EJIOCTHOM HAYYHOH KapTHHE MUPA, U YHUBEPCATIbHBIE YaeOHbIE IeHCTBHS (TI03HAaBATEIIbHBIC,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), KOTOPBIE 00eCTIeYnBal0T (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO y4eOHOM
JeATEIbHOCTH.

MertarpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS 00Pa30BaTEIBHOM MPOrPaMMBI 10 XUMHUH OTPAKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMU [TI03HABATEIILHBIMU JIEHCTBUAMHU, B TOM YHCJIE!

bazoBbIMH JIOTHYECKUMHU AelCTBUAMH

1) yMeHHeM UCIoIb30BaTh NPUEMBI JIOTHYECKOTO MBIIJIEHUS IIPU OCBOEHUH 3HAHUMN: pacKphIBaTh
CMBICJI XUMUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIINBATh
B3aUMO  CBS3b C APYTHMH MOHATHUSIMH ), HCTIOJIb30BATh MOHSITHUS JJIs1 OOBSICHEHHS OTIEIIBHBIX
(axTOB U SIBIICHUIT; BHIOUPATh OCHOBAHUS U KPUTEPUU JUTSI KJIACCH(PUKAIINY XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKILMii; yCTaHABINBATH NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXKY 00bEKTaMU
U3YUYEHHUS; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHyKTUBHBIE, J€lyKTUBHBIE, [10 aHAJIOTHH); Je1aTh
BBIBO/JIbI U 3aKJIIOUEHUS;

2) yMEHHMEM MIPUMEHSTH B IIPOLIECCE TO3HAHUS MOHATUS (IIPEAMETHBIE U METAIIPEIMETHBIE),

CHUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCIIOIb3YeMbIE B XUMHH, IPe0OPa30BhIBATH IIMPOKO



MPUMEHSEMbIE B XUMUU MO/JIEIbHbBIE MPECTABICHUS — XUMHUYECKUN 3HAaK (CUMBOJI DJIEMEHTA),
XuMHUeckast popmysa u ypaBHEHHE XUMHUYECKOM peakliui — MpU pelIeHuu yaeOHo-
MO3HABATENIbHBIX 33]1a4; C Y4ETOM 3TUX MOJAENbHBIX IPEICTABICHUN BBISBIISATH U XapaKTepU30BaTh
CYIIIECTBEHHBIC IPU3HAKU N3YU4aEeMbIX 00BEKTOB— XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH;
BBISBJISITH 00IIME 3aKOHOMEPHOCTH, IPUYNHHO-CIIEICTBEHHBIE CBSA3H U ITPOTUBOPEUHS B H3y4aEMBIX
MpoIIeccax U SBJICHUSX; MIPEeJiaraTh KpUTEPUH JIs BBISBIICHUS 9TUX 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIl; CAMOCTOATEIHHO BEIOUPATH CIIOcO0 peleHus yaeOHol 3a1auu (CpaBHUBATh
HECKOJIbKO BapHAHTOB PEILIEHUS, BBIOUPATh Hauboiee MOoAXOIAINI ¢ yuéTOM CaMOCTOATEIHHO
BbIJICJICHHBIX KPUTEPHEB);

ba3zoBbIiMu HCCICA0BATCIbCKUMH HeﬁCTBHHMH
3) YMCHHUEM HCIIOJIB30BATh IMOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUA, a

TaKXe B Ka4eCTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKACHUH; 4) MIpHOOpETEeHNE OIbITA 110 MJIAHUPOBAHUIO, OPraHU3aluU U
IPOBEJICHUIO YUEHHUECKHUX IKCIIEPUMEHTOB: YMEHUE HAOII01aTh 3a XOJI0M IIpoliecca,
CaMOCTOSITEIIEHO MTPOTHO3UPOBATH €0 pe3yabTar, (POpMYIHPOBATH 000OIICHHUS 1 BEIBOBI IO
pe3yibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEA0BAHM, COCTABIATh OTYET O MIPOAEIaHHOM padoTe;

Paboroii ¢ nnpopmanmeit

5) yMeHHeM BbIOUPATh, aHAIU3UPOBATH M HHTEPIPETUPOBATh HH(POPMAIIHUIO PA3IUYHBIX BUIOB
U GOopM IpeCTaBICHHUS, TIOJIYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JIUTEpaTypa
XUMHYECKOTO COICPIKaHus, CIIPABOYHBIC ITOCOOUs, pecypchl IHTEepHETa); KPUTUYESCKH
OLICHUBATh MMPOTUBOPCUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM IPUMEHSTh Pa3JIMYHBIC METOIbI ¥ 3AIPOCHI ITPH MOUCKE U 0TOOpE MHPOPMAIUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJHEHUS Y4eOHBIX M TO3HABATEIIBHBIX 3a/1a4
onpeAeIEHHOr0 THIIA; IPHOOPETECHUE OIbITAa B 00J1aCTH UCIIOJIb30BaHUS HH(POPMAIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIQJICHUE KYJIb TypOH aKTUBHOTO UCIIOJIb30BAHUS
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM; CAMOCTOSTEIILHO BEIOUPATh ONTUMAIIbHYIO (hopMy
pecTaBiIeHus HHOOPMALMK U WILTIOCTPUPOBATh PEIllaeMble 3a/1a4l HECI0KHBIMH CXEMaMH,
IrarpaMMamu, Apyrumu popMamu rpaduku U ux
KOMOHHAIIMSIMH;

7) yMEHHEM UCIIOJIb30BaTh M aHAJIM3UPOBATH B MPOIIECCE YUYECOHOM U MCCIIeI0BaTEIbCKON
JEATSIIBHOCTH HH()OPMALIMIO O BIMSHHH IPOMBIIIJICHHOCTH, CEILCKOI0 X03MCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYIKaIOIIeH IPUPOIHOM CpPeIbI;

YHuBepcaJbHBIMIH KOMMYHUKATHBHBIMH /1€ CTBUAMH

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA W/HITU TUCKYCCUH) TIO CYIIIECTBY 00CYXKIaeMOM
TEMBI, q)OpMy.]II/IpOBaTI) CBOM NPCAJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHUA HpeZ[J'IO)KeHHOf/'I 3aJa4uu,

9) nmpuoOpeTeHHE OMbITA PE3CHTAIIMH PE3YJIbTATOB BHIMOJIHEHUS XUMHUECKOTO IKCIICPUMEHTA
(;1abopaTopHOTOo OIbITa, Ta00PATOPHON PaOdOTHI IO CCIIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOCKTA); 10) 3auHTEpECOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM TO3HABATEIIBHOMN 1
HCCIIEIOBATEIHCKON ICATEILHOCTH TIPU PEIICHUH BO3HUKAIONINX MPo0IeM Ha OCHOBE yuéTa
OOIIMX UHTEPECOB U COTIIACOBAHUS MO3UIHI (00CYXIeHUS, 0OMEH MHECHUSIMH, «MO3TOBbIC



HITYPMBbD», KOOPJAUHAIIMSI COBMECTHBIX JICHCTBHIA, ONIPEIe/ICHIEe KPUTEPHUEB 10 OIICHKE KauecTBa
BBITIOJTHCHHON pa0OTHI | Jp.);

YHHuBepCcaTbHBIMHU PETryJsITABHBIMH JIECTBUSIMH

11) ymeHuEM caMOCTOSITETTLHO ONPEICIIAT LEIH e TSIIbHOCTH, TIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATH U MPH HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JCATEIBHOCTD, BHIOMPATh
Hanbosee 3 (HEeKTHBHBIC CIIOCOOBI pelIeHHs YIeOHBIX U MIO3HABATEIBHBIX 337129, CAMOCTOSITEIILHO
COCTABJISATh MJIM KOPPEKTUPOBATH MPEIOKECHHBIN AITOPUTM JICHCTBHIA MTPU BBIMOJIHEHUH 33aJaHUN
¢ Y4ETOM TIOJTyYSHUST HOBBIX 3HAHHH 00 M3y9aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUX;
OILICHUBATh COOTBETCTBHUE IMOJYUEHHOT'O PE3yJIbTaTa 3asiBICHHOH IIEJIH;

12) ymeHueM UCTOIh30BaTh M aHATM3UPOBATH KOHTCKCTHI, TIPEIaracMbie B YCIIOBUU 33 TaHHIA.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeMeTHBIX Pe3yJIbTaTOB 10 OCBOCHUIO 00S13aTEIBLHOIO COACP KAaHUs, YCTAHOBIEHHOTO
JAHHOM MpUMEpHOH paboueil mporpaMMon, BEIACTSIOT: OCBOCHHBIE 00YYarOIIMMUCS HayYHBIC
3HaHUs, YMEHHUS U CIIOCOOBI IeHCTBUH, crienuduyuecKue st IpeIMEeTHON 061acTu «XUMUs, BUIbI
JEATEIILHOCTH 110
MOJYYEeHHUIO0 HOBOTO 3HAHMUS, €T0 HHTEPIPETAINH, PEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3ITUUHBIX
y4EOHBIX ¥ HOBBIX CUTYaIUSX.

8 KJIACC
HpeHMeTHHe PE3YJIbTAThl OTPAKAKOT C(l)OpMI/IpOBaHHOCTL y 06yqa101u14xc;[ CJICAYIOIUX YMGHHﬁZ

1) packpvieame cmblci OCHOBHBIX XUMHUYECKHUX MMOHATUM: aTOM, MOJIEKYJIa, XUMUYECKUHN DJIEMEHT,
MIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOAHASI K HEOJHOPOIHAS ), BAJICHTHOCTb,
OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MaccoBas J10JIs

XUMHUYECKOT0 JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIIATEIILHOCTD, CTETIEHb OKUCIICHHS, XUMHUECKas peakius, Kiaccudukaius peakiuuu:
pPEeaKIMK COSUHEHNUS, PEaKIIUN PA3NIOKECHUS, PEaKI[UU 3aMEILEHUs, pEaKIIui 0OMEHa, 9K30- U
SHAOTEPMUYECKUE PEAKIINH; TETIIOBOM 3PPEKT peakinu; a1po aToMa, JJIEKTPOHHBIH CII0i aToMa,
aTOMHasi OpOUTAIT, PAINYC aTOMa, XUMHUYECKas CBS3b, IMOJIIPHAS ¥ HETIOJISIPHAsT KOBAJICHTHAS
CBSI3b, MOHHASI CBSI3b, MOH, KATUOH, aHHOH, paCTBOP, MaccoBasi 10Jis BelecTBa (IIPOLIEHTHAs
KOHLIEHTpAlUs) B pacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1. 1) U IPUMEHSTh
9THU TIOHATHS TIPHU OMKMCAHUU BEILIECTB U UX MPEBPAILICHUI;

3) ucnonv3osams XMMUYECKYIO CUMBOJIMKY JUISI COCTaBIIEHUS (DOPMYIT BEIIECTB U
YPaBHEHU XUMHUYECKUX PEAKIIUM;

4) onpedensams BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTEIICHB
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSIUHEHUSX; TPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COoeIMHEHUH Mo (hopMyliaM; BUJl XUMUYECKOH CBSI3U (KOBAJIGHTHAS M MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

5) packpwvisams cmbicn Ilepuognueckoro 3akona /. 1. MeneneeBa: 1eMOHCTPUPOBATh



MMOHMMAaHHE EPUOANUECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJOXKECHHUS B
[lepuonnyeckoii cucteme; 3aKOHOB COXPaHEHHSI MAaCChI BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTAJp0; ONMUCHIBATh U XapaKTEPH30BaATh TAOIMYHYIO (OpMY
[Tepuonnueckoit CucTeMbl

XMMHAYECKHX JIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHASA MOArpymmna (A-Tpynmna)» u «1mododHas
noarpynna (b-rpynna)», maneie v 60JbIINE IEPUOIBI; COOTHOCUTH 0003HAYEHHUSI, KOTOPHIE
HMMEIOTCS B TaOJIHIIC

«[lepuonuyeckas cucremMa xumuueckux 3nemeHToB /1. 1. MenaeneeBay ¢ YMCI0BBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsn sijpa, olmiee
YHCIIO 3JIEKTPOHOB U

pacrpesielieHue UX 110 3JICKTPOHHBIM CIIOSIM);

6) xnaccuguyuposams XUMUYECKUE SJIEMEHTBI; HEOPIraHUYECKUE BEIIECTBA; XUMHUYECKHE
peakiuH (10 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIIOBOMY 3P deKTy);

7) xapaxmepuzosamu (onucvléams) OOIIME XUMHUESCKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB, MTOATBEPKAAst OMMCAHUE TPUMEPAMHU MOJIECKYIISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHii; 8) mpoeno3uposams CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX
Ka4eCTBEHHOT'O COCTaBa; BOZMOKHOCTH MPOTEKAHUS XUMHUECKUX IPEBPAIICHUIA B PA3TUIHBIX
YCIIOBUSIX;

9) 6biuucIAMb OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB; MACCOBYIO
JIOJTIO
XMUMHAYECKOT0 3JIEMEHTA 110 (OpMyJie COSAHMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIIHH;

10) npumensims OCHOBHBIE OTIEPALIMU MBICIUTEILHON AEATEIBHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IIEeHIE, CHCTEMAaTH3AINIO, KIacCU(UKAINIO, BBISIBICHUE PUYNHHO-
CIIEJICTBEHHBIX CBSI3€H — JJIsl U3yUCHHUS CBOIMCTB BEIIECTB U XUMUYECKUX PEAKIIU; ECTECTBEHHO-
HAyYHBIE METO/IbI TIO3HAHUSI —

HaOI0IeHUe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pEaIbHbIN 1 MBICIICHHBIH );

11) credosams ipaBUIaM MOTH30BAHUS XUMUICCKOU MTOCYAON U JIAOOPATOPHBIM
o0opyIoBaHUEM, a TaK)Ke IpaBUIaM OOPAIEHHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSIMHU
10 BBITTOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHX OIBITOB I10 MOJYYEHUIO H COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPO/Ia U KUCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C OIMpeIeIEHHON
MacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA; INIAHUPOBATh U IIPOBOJUTE XUMUYECKUE
HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C TIOMOIIBIO HHIUKATOPOB
(;maxkmyc, GpeHondTaNenH, METUIIOPAHX U JP.).

9 KJIACC

[IpenMeTHBIE pe3yabTaThl IPEICTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YUaIOIIUXCS
CIEAYIOLIUX YMEHUM:
PACKpul8amsb CMblC/l OCHOBHBIX XUMUYECKUX IMOHATUI: XUMHUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KATUOH, aHUOH, IPOCTOE BEUIECTBO, CII0KHOE BEILIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAsl pEAKLIMsl, XUMUYECKas CBS3b,
TEII0BOM 3(PPeKT peakiuu, MoJb, MOJISIPHBIN 00BbEM, PACTBOP; SIEKTPOIUTHI, HEIJIECKTPOIIHTHI,



ANEKTPONUTHYECKAs TUCCOIMALINS, PEAKI[UH HOHHOTO 0OMEHa, KaTalu3aTop, XUMUYECKOe
paBHOBeCHE, 00paTHUMbIC U HEOOPATUMBIC PEAKITNHN, OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEJb, OKUCICHUE U BOCCTAHOBJICHHE, AINIOTPOIHS, aM(pOTEPHOCTb,
XUMHUYECKasl CBSI3b (KOBAJICHTHAS, HIOHHAS, METaJUIMUECKas ), KpUCTAIUTMYECKAs pEHIETKa, KOPPO3Hs
METAJIJIOB, CIUIaBBl; CKOPOCTh XUMUYECKOM peakiuu, npeaensHo nomyctumas konmentpamus (I11K)
BEIIECTBA;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1. 1) U IPUMEHSTH 3TH
MOHSITHUS TIPU OMKMCAHUH BEIIECTB U UX MPEBPAIICHUII;

3) ucnonv3osams XUMUYECKYIO CUMBOJIMKY JUISI COCTaBIIEHUs (hOPMYII BEIECTB M YPaBHEHHIA
XUMHYECKUX PEAKIIU;

4) onpedensame BAIEHTHOCTh U CTENICHb OKUCICHUS XUMUYECKUX FJIEMEHTOB B COSTUHEHUSX
Pa3IMYHOTO COCTaBA; MPUHAIICKHOCTH BEIIECTB K ONPEACIEHHOMY KJIacCy COSAMHEHUH 110
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHAs!, METAJNTNYECKas) B HEOPraHUIECKUX
COCIMHEHUSX; 3apsi]] HOHA TI0 XUMHYECKOH (popMyJie; XapaKTep Cpeabl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COSAMHEHUM, TUM KPUCTATNYECKON PeIIETKA KOHKPETHOTO BEIIECTBA;

5) packpwvisams cmbica llepuoandeckoro 3akona [l. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHHUE: OMKCHIBATh U XapaKTepu3oBaTh Tabauunyto hopmy Ilepnoanueckoil cucreMsl
XUMUYECKHX JIEMEHTOB: Pa3JIMuaTh MOHATUA «TJaBHAs moarpynma (A-rpynmna)» u «moOoqHast
noarpynna (b-rpynmna)», mansie u 601bIIKME TIEPUOABI; COOTHOCUTH 0003HAYEHU S, KOTOPBIE
UMEIOTCS B IEPUOINYECKOMN TabJIUIIe, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 001ee YHCII0 AIEKTPOHOB U paclpeie]ieHHe UX 10
JIEKTPOHHBIM CIIOSIM); OOBSICHITH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB AJIEMEHTOB M X COSIMHEHH B Mpe/iesax MajiblX MEPUOJIOB U INIaBHBIX
MOJATPYMI ¢ y4ETOM CTPOCHHUS UX aTOMOB;

6) xnaccuguyuposams XUMUYECKUE SJIEMEHTBI; HEOPIraHUYECKUE BEIIECTBA; XUMHUYECKHE
peaknuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3 deKTy, 1o
U3MEHEHUIO CTENCHEeH OKUCICHHSI XUMUYECKIX DJIEMEHTOB);

7) xapaxmepuzosams (ONIUCHIBATH) OOIIHME U CIICIIM(PUISCKHE XMMHUYESCKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, MOJATBEPK/1ast OMKMCAHUE TPUMEPAMHU MOJICKYJIIPHBIX U HOHHBIX YpaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

8) cocmaename ypaBHEHUS NEKTPOIUTUYECKON TUCCOLUALIMU KUCIIOT, LEI04YeN U CoJlel;
MOJIHBIE U COKpPAIEHHbBIE YPaBHEHUS peaKlnii HOHHOTO 0OMEHA; ypaBHEHUS PeaKIIHid,
MOJITBEPKTAOLITUX
CYIIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEXK]y BEIIECTBAMU PA3IMYHBIX KIACCOB;

9) packpvieams cyunocms OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajaHca STUX PeaKIui;

10) npoenosuposams cBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX MPEBPAILICHUN B pa3IMYHBIX YCIOBUSX;

11) 6vruucnsasms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BELIECTB; MAaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 10 (GopMyJlie COeTMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW peaKIlny;

12) credoéams npaBunam mojab30BaHUS XUMUYECKOM MOCY0M U JTa0OpAaTOPHBIM 000PYIOBAHHEM,



a TaKk)Ke MpaBUiaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMHU 110 BBITTOJIHEHHIO
71a00paTOPHBIX XUMUYECKUX OTBITOB MO MOTYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEUIECTB
(aMMHaKa ¥ yrieKuciaoro rasa);

13) nposooums peaxkuyu, NOATBEPKIAIONINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacIio3HaBaTh OIMBITHBIM MTyTEM XJIOPHI-, OPOMHI-, HOHI-, KapOOHAT-, pocdar-, CHIHKaT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI H3YYSHHBIX METAJIOB, TPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKHUX BEIICCTB;

14) npumensims OCHOBHBIE OIIEPALIUU MBICIUTEIBLHON JEATEIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIIHMIO, BBISIBICHHE TPUYNHHO-CJICICTBCHHBIX CBS3EH — IS
U3yUYCHHsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKINi; €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
HaOJIr0/ICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, IKCIICPUMEHT (pealIbHbINA U MBICICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TeM MPOTrPaMMBbl Koanyectn
n/n JacoB KOHTPOJIbHbIE | MPAKTHYECKHUE
padoThI padoThI
Paznen 1. [lepBoHava/ibHbIe XMMHYECKHE OHATHSA
1.1. Xumusi — BakHas 00J1aCTh eCTECTBO3HAHMSA U PAKTHYECKOi 5 0 1
JeATeILHOCTH Y€eJI0BeKa
1.2. BemecTBa 1 XMMHYeCKHE peaKIUH 15 1 3
Hroro mo pazgeny 20 1 4
Pasnen 2. BaxkHeiine npeacTaBUTEIH HEOPTAaHHYECKHX BElIECTB
2.1. Bo3ayx. Kucaopoa. IlonsiTue 00 okcnaax 0
2.2. Bonopon. 0
IMonsiTHE 0 KHCJIOTAX U COJIAX
2.3. KoanyecTBeHHBIE OTHOILIEHUSI B XUMHH 4 1 0
2.4. Bona. PactBopsbl. [lonsiTue 00 ocHOBaHUAX 5 0 0
2.5. OcCHOBHBIE KJIACChI HEOPTraHNYECKUX COeTUHEHHI 13 1 1
Hroro nmo pazgeny 32 3 2

Paznen 3. [lepuoanyecknii 3axon u [lepuoanyeckas cucrema xumnuyeckux dj1ementoB Jl. 1. MenaeneeBa. CTpoeHue aToMOB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIINU

3.1.

Ilepuoauueckuii 3axoH u [lepuoanyeckas cucreMa XUMHY€ECKHX 3J1eMEHTOB
. U. MenaeneeBa. CTpoeHue aTroma




3.2. Xumuueckas cBsizb. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE peaKIMN 9 1 0
Hroro no pazgeny: 16 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
9 KUIACC
Ne HaumeHnoBaHue pa3feoB H TeM NPOrpaMMbI KouanuecTBo
n/n 4acoB KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI
Pa3znen 1. BenecTBO M XHMHYeCKHE PeaKIHU
1.1. IToBTOpenue n yriyoJeHue 3HAHUI OCHOBHBIX pa3/e10B Kypca 8 kiacca |5 0 0
1.2. OcCHOBHBIE 3AKOHOMEPHOCTH XUMUYECKHX PeaKknuil 4 1 1
1.3. DJIEKTPOJINTHYECKAS AUCCONNANNA. XMMHYECKHEe PeaKIliH B PacTBOpax 8 1 1
Hroro mo pasueny 17 2 2
Pasznen 2. HeMeTa/sibl M HX cOeTHHEHU S
2.1. O0mas xapakTepucTHKa XMMHYeCKUX 3JieMeHTOB VIIA-rpynmsl. 6 1 2
TI'anorennst
2.2. O0mas xapakTepucTHKa XUMHYeCKUX 3j1eMeHTOB VIA-rpynmnsl. Cepa u 5 1 0
eé coelMHeHUs




2.3. O0mas xapakTepucTHKAa XMMHYECKHUX 3JIeMeHTOB VA-rpynnsl. A30T, 7
docdop u ux coequHeHun
24. OO0mas xapaKTepucTHKAa XHMHYECKHUX dj1eMeHTOB [VA-rpynmnsl. 8
VYrjiepoa u KpeMHUI U UX COeJUHEHUS
Hroro no pasgeny 26
Pa3nen 3. MeTa/Libl M HX COeTHHEHUSA
3.1. Oo0mue cBOMCTBA METAJLJIOB 4
3.2 Baskueiilmme MeTa 1Bl H X COeIUHEHUS 18
Htoro mo pasueny: 22
Paznen 4. Xumus u oKpy:Kaomias cpeaa
4.1. BemecTBa 1 MaTepuajbl B ;KU3HU YeJI0BEKA 3
Htoro mo pazaeny: 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

8 KJIIACC
- Xumus. 8 kiacc. / Kysnenosa H.E., TutoBa .M., 'apa H.H./ Benrana-I'padd, 2019

9 KJIACC
- Xumus. 9 knace. / Kysnenona H.E., TutoBa .M., I'apa H.H./ Bentana-I'pad ¢, 2020



