MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HNCTOIICKASI OCHOBHASI OBIIEOBPA3OBATEJ/IBHASA IHIIKOJIA

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «Xumus» Ajs 8-9 kiaccos

Pabouas nporpamMma yueOHOro npeameTa « XUMHS» 0053aTelIbHOM MpenMeTHOH 00s1acTH « EcTecTBeHHO-Hay4HbIS
MPEIMETHI» SBJISCTCS YaCThI0 OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 001iero oopasoanus (OOIT OOO)
MBOY Hctonckoit OOILI, pa3paborana B coorBercTBUU ¢ yHKTOM 32.1 ®I'OC O00-20211a ocroBe OI'OC OO0O-2010r.
u [TOOIT O00-2020r. Pabovast mporpamma 1mo yueOHOMY MpeAMeTy «XUMUs» Ui 8-9 KilacCoB IPUBEIECHA B
cootBercTBUE ¢ DOII OO0 u OPII 1o XuMuUM B 4aCTH coziepkaHusi 00yUYCHHsS U TUIAHUPYEMBIX PE3yIbTaTOB
ocBoeHus nporpaMmMbl Ha ypoBHe OOO u peanusyercs 2 roga ¢ 8 mo 9 kiacc.

[Ipu peanuzanmu padodeii mporpamMmel 1Mo y4eOHOMY MpPEAMETY «XUMHUs» HCIONB3YIOTCS Y4eOHUKH, BKIOYEHHBIC B
punoxxenne Ne2 OITY-2022 (mpuxa3 Munnpocsenienus: Poccun ot 21.09.2022 N 858):

1. Xumus. 8kmacc. Yuebuuk (aBropsl I'abpuensa O.C., Ocrpoymos N.T'., Crmagkos C.A.).. -M.:, IIpocBerietne
2. Xumus. 9 winacc. YueOnuk (aBropsl ['abpuensu O.C., Octpoymor WU.I'., Cnaakos C.A.).. -M.:, [IpocsernieHue

Pabouast mporpamma paspaboTaHa ydYUTEIEM XMMHH IIKOJBI B COOTBETCTBHM C [lojoykeHHeM O paboumx
MporpaMMax | OIpENeNseT OPraHu3alrio 00pa30BaTENbHON NEATETHHOCTH YUUTENS B IIKOJIE MO MPEAMETY «XUMUS.
PaGouast mporpamMma COEPIKHUT CIEAYIONIUE CTPYKTYPHBIE 3JIEMEHTHI:

-IIeJTM U3YYeHHS y9eOHOT0 MpeMeTa « XUMUD;

-MeCTO y4eOHOro npeaMera « XuMHUs B y4eOHOM ILJIaHe;

-coziep)kaHne y4eOHOTo penMeTa « XUuMUs»;

-IITAHUPYEMbIE Pe3yIbTaThl (JINYHOCTHBIE, METANPEIMETHBIE U TIPEAMETHBIC);

-TeMaTH4YecKkoe IUIaHUpoBaHUe, cHopMHUpOBaHHOE ¢ Yy4ETOM pabodvell MporpamMMbl BOCIUTAHUS W BO3MOXKHOCTBIO
ucronb3oanus DOP/IIOP.

Pabouas nmporpamma ob6cyxaeHa Ha 3aceganuu 1IIMO yuurenel mpeaMeToB ryMaHUTAPHOTO MUK, IPHHSITA
pemenreM nemarorudeckoro copera (rmporokosr Nel ot 30.08.2023r.), yrBepkaeHa mnpukazoM mo MbOY Hcrorickoit
OOII Ne38 ot 30.08.2023r. B xauectBe wactu cogaepxkanus OOIT OOO.

Ha ocnoBe mawmHoi mporpammel yuauteneM paspabateBaercs KTII B coorBerctBum ¢ llomoxxenunem o
KaJleHIapHO-TEeMaTHIeCKOM IUIaHMPOBAHWW 10 y4eOHOMY ImpenMeTy, Kypcy, momymto. KTII paccmartpuBaercs Ha
3acegannu LIIMO u cornacyercs ¢ 3amecturenem mo Y BP.

Beinucka
13 OCHOBHOI1 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOI000111er0 00pa30BaHusl

PaGouast mporpamma
y4eOHOro npeaMera « XuMHus»»

s 8-9 kiaccon
CPOK peajiu3anum 2 rojaa
(c 8 mo 9 kaacchi)

HOEJA N3YYEHUSA YUYEBHOI'O ITPEJMETA «XUMMUS»

OCHOBHBIMHU HEJIAMUN3YYCHUA yqe6H0r0 npeamMera «Xumusny sensemcsi.

-pOpMHpOBaHHE WHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOATCIbHOMY IMPUHATUIO pemeHHﬁ, CIIOCOOHOM aaanTUupoOBaATHCA K 6LICTpO MCHSAIOIIUMCSA YCIIOBHUSAM JKU3HU,

- HaIpaBJICHHOCTb O6y‘l€HI/I$I Ha CHUCTEMATHYCCKOC HpI/IO6H_IeHI/Ie 06y‘laIOH.[I/IXC$I K CaMOCTOSTEIhHOMN
MO3HaBaTEJIbHON ACATCIIbBHOCTH, HAYYHBIM MCTOAaM IMO3HAHHA, (l)OpMI/IpyIOH_II/IM MOTHBAIIUIO U PA3BUTUC CIIOCOOHOCTEN K
XHUMMUU;



- oOecriegueHUE YCIIOBHH, CHOCOOCTBYIOIIUX NPUOOPETEHUIO OOYYaIONUMHCS  OINBITa  Pa3HOOOpa3HOH
JeATebHOCTH, MTO3HAHMUS U CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETECHIIN), MMEIOIINX YHUBEPCAIBHOE
3HAUEHME JJIs1 PA3IUYHBIX BUJIOB JIESITEIHHOCTH;

- (opmupoBanne obmiell (DYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM YHCIE YMEHHH
OOBSICHATH M OIICHUBATH SBJIICHUS OKPYXKAIOIIET0 MUPA, HCIOIb3Ysl 3HAHUS U OIBIT, TIOJIYYCHHBIC PU U3YYCHUH XUMUH,
MPUMEHSTh UX IPH PEUICHUH MPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH JIESITENbHOCTH;

- ¢opMmupoBaHue y o0y4aromuxcsi TyMaHUCTUYECKHX OTHOLICHWH, MOHUMAHUSl IEHHOCTH XMMHYECKUX 3HAHWUN
JUISl BBIPAaOOTKH SKOJIOTMYECKU I11e71ecO00pPa3HOro MOBEJCHUSI B OBITY U TPYHOBOH JEATENFHOCTH B LENAX COXPAHEHUS
CBOET0 310POBbs U OKPYXKAIOLLEN IIPUPOIHOMN CpeEbl;

- pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIMTAHHIO Ha OCHOBE YCBOCHUS
00IIIeUEeIIOBEUECKIX [EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mMpodwWis ¥ HANpaBiICHHOCTH JalbHEHIIEro
00y4eHHMSI.

3agayamMu Kypca XUMUU SIBISIFOTCA:

- (opMHpOBaHKME CUCTEMBI XUMHUECKUX 3HAHUN — BaXKHEHIINX (PaKTOB, IOHATHI, 3aKOHOB U TEOPETUYECKHUX MOJIOKEHHUH,
JOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOr0 XapaKTepa, sI3bIKa HAYKH;

- mproOIIeHNe K HAyYHBIM METOJIaM MO3HAHUS TIPH N3YYEHUH BEIIECTB M XUMUYESCKUX PeaKIni;

- (hopmupoBaHue U pa3BUTHE TTO3HABATEIBHBIX YMEHUH M UX IPUMEHEHNE B Y1eOHO-TI03HABATENBHON U y4eOHO-
HCCIIEZIOBATENIbCKOM IS TENbHOCTH;

- OCBOGHHE MpaBWJI 0€30MaCHOTr0 OOPAIIEHNSI C BEIECTBAMH B TIOBCEJHEBHON KH3HU.

MECTO YYEBHOI'O ITPEJMETA «XUMUWSA» B YUHEBHOM IIJIAHE

JUtst M3ydeHns XUMHAW BBIJEIISIETCS CIIEAYIONIee KOMMIeCTBO YacoB: B 8 kimacce — 68 gacoB (2 yaca B Hememno0), B 9 kiacce
— 68 gacoB (2 Jaca B HEIETIO).

COJAEPKXAHUE YYEBHOI'O IPEJIMETA

8 KUIACC

IlepBoHayanbHble XMMHYECKHE IOHATUS

IIpeamer xumuu. Ponp XxuMuu B XKU3HM 4YenoBeka. XHMHS B cucTeme Hayk. Tema u BenjecrBa. dusmueckue
CBOICTBa BelIECTB. ArperaTHoe cocTostHuE BemlecTB. [IoHsATHE 0 MeToAax MO3HaHUS B XUMUU. UHCThIE BEIIECTBA U
cMmecH. CrocoOBI pa3eieHusI CMECEH.

ATOMBI W MOJEKYIbl. XHUMHYECKHE dyeMeHTHl. CHUMBOJBI XHMHYECKHX 3JeMeHTOB. [IpocThie W ClioKHBIE
BelIecTBa. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas ¢opmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHasi aToMHas Macca. OTHOCHUTeNnbHash MOJEKyJspHas macca. MaccoBas HONIA XHMHYECKOTO D3JIEMEHTa B
COCIIITHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3p KOIMYeCTBa, MAaCChl U YUCIA CTPYKTYPHBIX €AUHULL
BemiecTBa. Pacu€rsl o popMynaM XHMHUECKIX COSAMHEHUH.

du3nvecKkrne U XUMHYECKHE SBICHIS. XUMUIECKas peakius M e€ MPU3HAKA. 3aKOH COXPaHEHHS MacChl BEIIECTB.
Xumuueckne ypaBHeHHs. Kimaccuukarms XuMUIecKnX peakiuil (COeAMHEeHNS, Pa3IOKEHIs, 3aMEIIeHNs, 00MEHa).

Xumuueckuit IKCcnepumeHm:

3HAKOMCTBO C XHMHYECKOH IIOCY[OH, MpaBWiIaMd paboTBl B IJla0opatopud © TpuéMaMu oOpamieHus cC
mabopaTOpHEIM 000pyMOBaHUEM, HM3YYEHHE M OMHCAHHWE (DM3MUECKHX CBOWCTB 0Opa3OB HEOPTaHMYECKHX BEIIECTB,
HaOmoeane pu3nyeckux (TIaBJIeHne BOCKA, TasHIUE JIh/Ia, pACTUPaHUE caxapa B CTYIIKe, KATICHHE W KOHJICHCAIHSI BOZIBI)
U XUMHYECKHX (TOpEHHe CBEYH, MPOKATWBAaHUE MEIHON MPOBOJOKW, B3aMMOJAEHCTBHE MeJa C KHCIIOTOW) SBICHHIA,
HaOIIO/IeHe ¥ ONMUCAHNE NMPU3HAKOB MPOTEKAaHUS XMMUYECKUX Peaklni (pa3joKeHnue caxapa, B3auMOJEHCTBHE CEepHOU
KHCJIOTBI C XJIOpUIIOM Oapus, pasnoxkeHue ruapokcua menu (I1) mpu HarpeBaHuy, B3anMOIEHCTBUE JKene3a C paCTBOPOM
comu memu (II), m3ydeHme crocoOOB pasnelneHus CMecel: C IMOMOIIbI0 MarHuTa, (UIBTPOBAaHHE, BHITAPHBAHUE,
TUCTHJUIANNSA, XpomaTorpadus, MpPOBEACHWE OYHCTKH IIOBAPEHHOH CONM, HAOMIOZEHWE W ONHCAaHUE PEe3yJIbTaTOB
TIPOBEICHUS OIIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUST MacChl, CO3JaHIe MOJIENel MOJIEKY (ITapOCTEPIKHEBBIX ).

BaskHeiilmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3myxa. Kucimopon — anmeMeHT U mpoctoe BemiecTBo. Haxoxkenrne Kuciopoja B
npupojie, GuU3NYecKne W XUMU4eckne cBocCTBa (peakumu ropeHus). Oxcuapl. Ilpumenenne kucmopona. CriocoOb
MOJTy4EHHs KHCIIOpoja B J1a00paTOpUu U MpoMbIIIEHHOCTH. KpyroBopor kuciopona B npupoge. O30H — auioTponHas
Moau(UKanus KUCIOpoa.



TemmoBolt 3((eKkT XUMUYECKONW peakuu, TSPMOXHUMHUYCECKUE YpPaBHEHHMsI, 9K30- M JHJOTCPMUYCCKHE PEaKIUU.
TomnuBo: yronp u MeTaH. 3arpsa3HeHHE BO3AyXa, yCHUIIEHHE TapHUKOBOIroO 3¢ dekTa, paszpyiieHne 030HOBOT0O CIosl.

Bonmopon — amemeHT M mpocToe BemlecTBo. HaxokaeHue Bopopona B NpHpone, (QHU3MUECKHE M XUMUYECKHE
CBOMCTBa, MPUMEHEHHE, CIIOCcO0bI ToTydeHus. Kucnorsr u conu.

MomnspHblii 00BEM Ta30B. PacyéTsl M0 XUMHUECKUM YpaBHEHHUSIM.

dusuueckue cBoiicTBa Bojbl. Boma kak pactBoputens. PacTBoprl. HachlllieHHBIE M HEHACHILIEHHBIE PACTBOPBI.
PactBopuMocTs BemiecTB B Boe. MaccoBasi J10Js BEIIECTBA B pacTBoOpe. XUMHUYeCKHe cBOiCcTBa Bojbl. OcHoBaHMs. Ponb
pacTBOpPOB B MPUPOAE U B KU3HU YeraoBeka. KpyroBopoT Bojbl B Mpupoje. 3arps3HeHHe NMPUPOAHBIX BoA. OxpaHa H
O4YKCTKA IIPUPOIHBIX BOJ.

Knaccudukarnuss Heopranudeckux coemuHenuit. Oxcuabl.  Kraccudukaims OKCHIOB:  COJe00pasyroliue
(ocHOBHBIE, KHCTIOTHBIE, am(oTepHbIe) U HeconeoOpasyromme. HoMmenknatypa okcumoB. duzndeckue M XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okcuaoB.

OcHoBanus. Knaccudukaius ocHOBaHU: MENOYM W HEPAaCTBOPUMBIC OCHOBaHUsA. HoOMeHK/IaTypa OCHOBaHHWI.
®u3NYeCKre U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHrne ocHOBaHUA.

Kucnorel. Knaccugpukanus kucinor. HomeHnknatypa kucior. @usnueckue U XMMHUECKHE CBOWCTBA KUCIOT. Psin
aktuBHocTu MetaiioB H. H. bekeroa. ITonyuenue kucior.

Conu. Homenknatypa coseii. @uszndeckrue U XUMUYecKHe cBoicTBa cone. [lomyduenue comeit.

I'enernueckas cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COSTMHEHHI.

Xumuueckuii IKcnepumenm:.

KauecTBEHHOE OIpeAeNieHHe COJEp)KaHUsl KHUCIOpoJa B BO3JIyXe, IMOJMyueHHEe, COOMpaHHe, paclo3HaBaHHE U
W3y4YeHHE CBOWCTB KHCIIOpPOJA, HAONIOJICHHE B3aMMOJICHCTBHUS BEIIECTB C KHUCIOPOJOM W YCJIOBUSI BOSHHKHOBEHHUS U
MpeKpaieHus ropenns (Toxapa), 03HaKoMIIeHHE ¢ 00pa3[aMy OKCHJIOB M OITMCAHNE HX CBOWCTB, MOMY4YEHHE, COOMpaHHe,
pacrio3HaBaHWE W U3YYEHHE CBOKMCTB BOAOpoaa (TopeHue), B3auMoieicTBrEe Bogopoaa ¢ okcuaoMm menu (I1) (BoamoxkHO
WCIIOJIb30BaHKE BUICOMATEPUAIIOB), HAOJIIOIeHHE 00pa3I0B BEIECTB KOMYECTBOM | MOIIb, HCCIeIOBaHHE OCOOCHHOCTEN
pacTBOpPEHHUS BEILIECTB C Pa3JIMYHOM PacCTBOPUMOCTBHIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPENETIEHHOW MacCOBOHM JoJiei
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJIEMCTBHE BOJBI C METaUIaMH (HaTpHeM M KaJbI[MeM) (BO3MOYKHO HCIIONH30BAHHE
BHJICOMATEPHAIIOB), UCCIIENOBaHNE 00pa3I0B HEOPTaHWYECKUX BEIECTB PA3IMYHBIX KIIACCOB, HAOJNIOJICHUE U3MEHEHUS
OKpacKH HWHIWKATOPOB B PAcTBOpPax KHCIOT W IeNovel, M3ydeHune B3ammopeicTBus okcuma memu (II) ¢ pactBopom
CEpPHOM KUCIIOTHI, KUCIIOT C METAJIJIaMU, PEAKLINN HEUTpalru3aluy, OJTy4eHUE HEPACTBOPUMBIX OCHOBaHUM, BHITECHEHUE
OJTHOTO Me€Tajula JAPYrUM M3 PAacTBOpa COJM, PEIICHHUE SKCIEPUMEHTAJbHBIX 3aJad Mo Teme «BaxHeWline Kiiacchl
HEOPraHWYECKUX COCAVHEHUI.

Iepnoauyeckuii 3axon u llepuoauyeckas cucrema xumudeckux sjiemenToB /. . MenneneeBa. CTpoeHue
aToMOB. XHMHYeCKasA CBA3b. OKUCIUTENbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[epBBIec MOMBITKN KIACCH(PUKAMY XUMHUYECKUX JIeMEHTOB. [[OHATHE O TPYINIaX CXOMHBIX HJIEMEHTOB (IEIOYHBIE
Y IIeIOYHO3EMENTbHbIE METaJUTbl, TallOTeHbl, HHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(oTepHble OKCHUABI U
TUAPOKCUABL.

Ilepuognueckuit  3akoH. Ilepuoaudeckas cucrema xumuueckux odnemeHtoB JI. M. MeHnueneesa.
Koporkonepuontas n qmaHonepruonnas ¢hopmsl [leproandeckoit cucteMsl XuMudecknux daeMenToB J[. M. Menneneesa.
ITepuoae! u rpymnmnsl. Ou3ndeckuii CMBICT HOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI AJIEMEHTA.

Crpoennie atomoB. CocTaB aTOMHBIX sep. M3otombl. OmekTpoHbl. CTpoeHHEe 3JEKTPOHHBIX 00O0JIOUYEK aTOMOB
mepBeIX 20 xuMmudeckux dieMeHToB llepmommueckoirt cucrtemsr J. M. MenneneeBa. XapakTepuCTHKAa XHUMHYECKOTO
3JIEMEHTA MO0 ero nojoxeHuro B Ilepuonnueckoit cucreme . . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XHMHYECKUX AJIEMEHTOB, METAJNIMYECKUX U HEMETAINYECKUX
CBOICTB IO TpyIIIaM U NEPUOAAM.

3nauenue Ilepuonunueckoro 3axoHa u Ilepuonnyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB JJI Pa3BUTHUS HAYKH U
npaktuku. [. 1. MenaeneeB — yu€HbIil ¥ rpakIaHH.

Xumudeckas cBs3b. KoBameHTHas (HOJSIpHAs M HEMONSIPHAS) CBsI3b. ODIEKTPOOTPULATENIEHOCTh XUMHUYECKUX
31eMeHTOB. loHHAas CBSI3b.

Crenenb okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccsl OKHCIEHHUS W BOCCTAHOBJICHMSI.
OKuCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:.

M3y4eHne 00pa3IoB BEIIECTB METAJLIOB M HEMETAJUIOB, B3aUMOJISHCTBHE THAPOKCH/IA IIMHKA C PACTBOPAMH KHUCIIOT
Y TIeNoYel, IPOBENEHUE ONBITOB, WLTIOCTPUPYIONINX MPUMEPhl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue,
PEAKINH Pa3IOKEeHUS, COSIMHEHU).

Mesrcnpeomemnuwle ceasu



Peanuzaiiist MEXIPEIMETHBIX CBA3CH MPU U3yYCHUH XMMHH B 8 KJIACCE OCYIIECTBIISICTCS Yepe3 HCIOIL30BAHUE
Kak OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHH, SBIAIOMIMXCS CHCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO IIMKJIA.

OOImme ecTeCTBEHHO-HAYYHbIC TOHSITHS: Hay4dHbIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHajau3, CHHTE3,
KiIaccu(UKaIus, TePHOTUUHOCTD, HAOIIOICHHE, IKCIIEPUMEHT, MOICIINPOBAHIE, H3MEPEHHUE, MOZICTb, SBJICHUE.

dusnKa: MaTepus, aToOM, DJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHA, M30TONbI, PaTHOAKTHBHOCTH, MOJCKYIIA,
ANIEKTPUUECKUH 3apsi/l, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ta3, GU3UUECKUE BETHUYMHBI, CIHHUIIBI
M3MEpeHHsl, KOCMOC, TUIaHeThI, 3BE31b1, CONHIIE.

Buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: armocepa, ruapochepa, MUHEPAIIbI, TOPHBIC MOPOJIBI, MOJIC3HBIC MCKONAEMbIC, TOIUIMBO, BOJHBIC

pecypchl.

9 KJIACC

BeurecTBo u xumHueckasi peakuusi

[Tepuomuueckuii 3akoH. [lepuoguueckas cucrema xumudeckux 3nmemeHToB 1. . Mengeneea. CTpoeHHEe aTOMOB.
33KOHOMepHOCTI/I B M3MEHEHUH CBOMCTB XHMMHUECKHX DJIEMEHTOB IMEPBBIX TpéX IEpUuoaoB, Kajauda, KaJIbUOUA U HUX
COGIII/IHGHI/IfI B COOTBETCTBHU C ITOJIOKCHHUEM DJICMECHTOB B HepI/IO[IH‘IeCKOfI CUCTEMEC U CTPOCHUEM UX aTOMOB.

CtpoeHre BEIECTBA: BUIBl XHUMHYECKOH CBSI3U. THIBI KPUCTALIMYECKUX PEHIETOK, 3aBUCHMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAINIMYECKON PEMIETKN U BUJIA XUMUYECKON CBSI3H.

Kinaccudukaiius 1 HOMEHKIIATypa HEOPraHMUYECKUX BEIIECTB. XUMUYECKHE CBOWCTBA BEIECCTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HCOPTAaHUYCCKUX CO€I{HHCHI/II71, TCHETUYCCKas CBA3b HCOPIraHUYCCKHUX BCIICCTB.

Knaccudukarms XuMUYeCKUX peakIui M0 pa3IMdHbIM IIpH3HaKaM (110 YUCITY U COCTaBYy YYaCTBYIOMINX B PEAKIIHH
BEIIIECTB, 0 TEIIOBOMY 3¢ (eKTy, 0 U3MEHEHHUIO CTEMEHEH OKHUCISHHS XUMHYECKHUX 3JIEMEHTOB, IO OOPATHMOCTH, IO
YYIaCTHIO KaTajn3aTopa). IK30- U SHAOTEPMHUIECKUE PEAKITHH, TCPMOXHMHUIECKIE YPAaBHECHHS.

[NousTHE O CKOpOCTH XMUMHYECKOW peakiuu. [loHsTHe 00 0OpPaTUMBIX M HEOOPATUMBIX XMMHUYECKHX PEAKIIUSX.
IToHsiTHE O TOMOTE€HHBIX U TE€TCPOIr€HHBIX pCaKUUiIX. ITonstne o karammse. IloHATHE O XUMHWYECKOM paBHOBECHU.
d)aKTopH, BJIMAKOIINE HA CKOPOCTH XUMHUYECKOUN PCaKIrM M IMOJIOKEHNUE XUMHNYCCKOI'O PaBHOBECHU .

OKHCIUTENbHO-BOCCTAHOBUTENFHBIE  PEaKIMH, JJIEKTPOHHBIA  OajaHC  OKHCIHUTENbHO-BOCCTAHOBUTENbHOM
peakmuu. CocTaBieHHWe YpaBHEHHW OKHCIUTENFHO-BOCCTAHOBUTENBHBIX pEAaKIHi C HWCHOJIh30BAaHHEM METOa
AJIEKTPOHHOTO OanaHca.

Teopust dIEKTPOTUTHICCKON IVCCOITUAIIMN. DJIEKTPOJIUTHI M HEIIEKTPONUTHL. KaTWOHBI, aHWOHBIL MexaHn3Mm
JVICCOIIMAIINY BEIIECTB C PA3IMYHBIMHE BHJIAMH XUMHYeCKOW cBs3u. CteneHb aucconmanui. CuibHBIE W clabble
3JEKTPOJIUTBHL.

Peaxrmuu moHHOTO OOMEHA. Y CIIOBUS IPOTEKAHUS PEAKIIUii MOHHOTO OOMEHa, TOJHBIE W COKpAIEHHBIC MOHHBIC
ypaBHeHHUs1 peaknmii. CBOHCTBa KHCIIOT, OCHOBAaHMM W COJIEl B CBEeTe€ MPENCTaBIICHUH 00 JIIEKTPOIUTHYECKOM
nuccounanvu. KauecTBeHHbIe peakuyu Ha HOHBL. [ToHsTHE O rHApONIH3€E COEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKHUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJIOB M HEMETAJIOB
(rpadurta 1 amMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHS ), HCCICTOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKITiU
OT BO3NEHCTBUS pa3NMUYHBIX (PAKTOPOB, WCCIEAOBAHHWE SJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IIporiecca
JICCOIIMAIINN KHUCIIOT, IIeJo4ded W comeld (BO3MOXKHO HCIONB30BAHHWE BHEO MAaTEpHajioB), MPOBENEHWE OIIBITOB,
WUTIOCTPUPYIOIUX TPHU3HAKK TPOTEKaHUs peakIuid HWOHHOro oOMeHa (oOpa3oBaHWE OCajJKa, BBIIEICHHUE Tasa,
o0Opa3oBaHWE BOJBI), ONBITOB, WJUTIOCTPUPYIOUIMX TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINA (TOpeHHeE,
PEaKINy pa3ioKeHus, COeIMHEH ), pacliO3HABaHHE HEOPTAaHMYECKUX BEIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEaKIiii Ha
HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aa4.

HeMmeTtanibl 1 UX coeJUHEHU S

OOmast xapaktepucTuka rajoreHoB. OCOOSHHOCTH CTPOEHHS aTOMOB, XapakKTepHBIE CTEIeHW OKHCICHUS.
Crtpoenne ¥ (u3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XHWMHYECKHE CBOWCTBA Ha TMpHMEpe XJopa
(B3amMoJIeiicTBHE ¢ METaJUIaMH, HEMETaJUIaMu, IenodaMu). XiopoBonopona. ColsiHas KHCIIOTa, XHMUYECKHEe CBOWCTBA,
noyiyueHue, npuMmeHenue. JleiictBue xjopa M XJOPOBOJOPOAAa Ha OpraHU3M 4YejoBeka. BakHelme XJIOpuAbl U HX
HaXO0XJCHUE B IPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBbIC CTEIeHH
okucnenns. CTpoeHne U (hU3HUECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA U Cephl. AJUIOTPOITHBIE MOIM(PUKAIUH
KHCIIOpOoZla M cepbl. XuMHUecKne cBoicTBa cepbl. CepoBoAOpoid, cTpoeHwe, (M3MUECKHE W XUMHYECKHE CBOWCTBA.
Oxcupibl cephbl Kak MPEJCTaBUTENH KUCIOTHBIX OKCHIoB. CepHasi KucioTa, (PU3NYecKue H XUMHUYEeCKHe CBOMCTBa (00mue
KaK TIPEICTaBUTENS Kiacca KUCIOT W cnenuduyeckue). XUMHUECKHE PEAKIUH, JISKAIMe B OCHOBE HMPOMBIILIEHHOTO
croco0a mony4yeHus cepHoi kucioTsl. [IpuMenenne cepHoit kucinoTsl. Colu CepHON KHCIIOTHI, KAUECTBEHHAS PEaKIus Ha



cynbdaT-uoH. HaxokmeHue cepbl M €€ COCAWHCHUH B TpUpOAC. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIoIIeH Cpeibl
COCIIMHECHUSMU Cepbl (KUCIIOTHBIE TIOK/IM, 3arpsi3HCHUE BO3/TyXa U BOJAOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEICHH
OKHCIIeHHs. A30T, PaclpoCTpaHEHUE B MPUPOJE, (PU3UUCCKAC U XUMHUCCKUE CBOWCTBA. KpyroBopoT a3ora B mpupOE.
AMMuak, ero gu3nyeckue M XUMUYECKHUE CBOKMCTBA, MoMydeHUE U npuMmeHeHue. Comu aMMOHUS, UX (U3NYECKHE U
XMMHYECKUE CBOWCTBA, MpuUMeHeHue. KauecTBeHHas peakiusi HA WOHBI aMMOHUS. A30THasl KHUCJIOTa, e IOIyYeHUe,
(m3HUecKre U XMMUYECKUE CBOMCTBA (0OIIME KaK MPEJCTABUTENS Kilacca KUCIOT U crenuduueckue). Mcnoas3oBanue
HUTPATOB U COJICH aMMOHHS B KauecTBE MHHEPAIBHBIX yHOOpeHHH. XMUMHYECKOe 3arps3HEHHE OKpPY)KaloUIeH Cpeubl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE AOXKIHM, 3arpsi3HeHWE BO3AyXa, MOuBBl W BOomoéMoB). dDocdop, ammoTpomHbIe
Momubukanuu dochopa, puznyeckue u xummuueckue cBoiictea. Okeun Gocdopa (V) u GochopHas Kuciora, Gu3ndecKue
Y XUMHUYECKHE CBOWCTBA, NonyueHue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATBHBIX YI00PCHUM.

OOmiast xapaktepuctuka 3JeMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCICHH
OKHCJICHHs. YTIIepO, aJUIOTPOITHbIC MOAU(DUKAIINH, PACIPOCTPAHCHHUE B PUPOJIEC, GU3NYCCKHE U XUMHUCCKUE CBOWCTRA.
Ancop6rus. Kpyrosopor yriepona B npupozae. Okcuapl yriiepoaa, ux Gpusnueckue U XMMUUECKUE CBONCTBA, JICHCTBHE
Ha JKUBBIC OPraHU3MBbI, ITOJy4EHHE M MPUMEHEHUE. DKOJIIOTHYECKHe MPoOJIeMbl, CB3aHHbIE ¢ OokcuaoM yriepoaa (I1V),
TUIOTe3a II00aIbHOrO MOTEIJICHHS KJIMMaTa, MapHUKOBbIH 3((deKT. YTonbHas KUCIOTa U €€ CONM, UX (PU3MUYeCKUe U
XUMHWYECKUEC CBOfICTBa, IMOJIYUYCHUEC U TMPUMCHCHHEC. KauecTBennas peaKknusa Ha Kap6OHaT'I/IOHBI. Hcnonw3oBanue
Kap60HaTOB B 6LITy, MCIUIHHE, TPOMBINUICHHOCTHU U CCIILCKOM XO3SHCTBE.

[lepBoHavanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSAX yriiepoaa (MeTaH, 3TaH, STHJICH,
AllCTUJICH, 9TaHOJ, TJIMIICPHH, YKCyCHas Kuciiota). [IpupojHble MCTOYHUKHU YriIeBOAOPOAOB (yrojb, MPUPOAHBIN Tras3,
He(Th), MPOIYKTHI UX TMepepadoTku (0€H3MH), UX POJIb B OBITY U HPOMBIILICHHOCTH. [I0HATHE O OHOJOrHYECKH BaXKHBIX
BeIlleCTBax: JKMpaX, OelKax, yrjieBoiax — W MX POJIM B XKHU3HU 4eIOBeKka. MaTepualibHOE€ €IMHCTBO OPraHHYECKUX H
HCOPraHN4C€CKUX COCHHHeHHﬁ.

KpemHuuii, ero ¢usnueckre u XHMHYECKHE CBOMCTBA, IMoNydeHHWe W mnpuMeHeHne. CoeJMHEHHWsS KPEMHUS B
npupozne. Obume npenacrasienusi 06 okcuae kpemuus (IV) n kpemHueBoil kuciote. CHIMKATHI, MX HCIIOIB30BaHUE B
OBITY, B POMBILUICHHOCTH. BakHelI1e CTpouTeIbHbIE MaTepHAbl: KepaMHUKa, CTEKJIO0, [IEMEHT, OCTOH, JKe1e300€TOH.
[IpobsiemMbl 6€3011ACHOT0 UCIIOIB30BAHMS CTPOUTEIBLHBIX MATEPHAJIOB B TOBCEIHEBHOM YKU3HMU.

Xumuueckuit IKcnepumenm:

M3ydeHne 00pa3loB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI, IPOBEIEHIE KAUeCTBEHHBIX PEaKIIHii
Ha XJIOPUJI-MOHBI U HAOJI0JICHUE PU3HAKOB UX POTEKAHHS, OIBITHI, OTpa)aronpe GU3NICCKHe U XUMUIECKHE CBONCTBA
raJlorTeHOB W WX COEMUHEHNH (BO3MOXHO HCIOJIh30BAHUE BHJICOMATEPUANIOB), O3HAKOMIICHHE C 00pa3liaMH XJIOPHJIOB
(TamoreHU0B), O3HAKOMJICHHE C 00pa3IaMi Ccephl U €€ COCTUHEHUAMHU (BO3MOXKHO MCIIOIB30BAHHE BHIACOMATEPHAIIOB),
HaOJIo/IeHHE TIpollecca OOYIIIMBaHUS caxapa TMoJ| JIHCTBHEM KOHIIGHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4eHHE
XUMHUYECKUX CBOHCTB pa30aBIICHHOW CEPHON KHCIOTHI, NPOBEICHHE KAYECTBEHHOW peEaKkIuh Ha CylIb(aT-uoH H
HaOIIOZCHHE TIPHU3HAKA e€ MPOTEKaHUs, 03HAKOMIJICHHE ¢ (DM3NICCKUMHU CBOMCTBAMH a30Ta, ¢ocdopa M X COCTUHECHUN
(BO3MOXXHO MCTIOB30BaHNE BUIEOMATEPHAIIOB), 00pa3iaMi a30THEIX U (POCOPHBIX yAOOpeHHid, morydeHne, coOnpanue,
pacro3HaBaHUE W M3YYEHHE CBOMCTB aMMFHaKa, MPOBEJeHNE KaUeCTBEHHBIX PEaKIiii Ha MOH aMMOHUS U (ocdaT-roH u
M3ydeHNEe TMPU3HAKOB WX MPOTEKAHWs, B3aWMOJIECHCTBHE KOHIIEHTPHUPOBAHHONW a30THOM KHCIIOTHI C MEIbi0 (BO3MOXKHO
WCIOJh30BaHNE BUIEOMATEPHANIOB), W3Y4EeHHE MOJENed KPUCTAIUIMYECKHX pemEToK anMasa, rpaduta, QysuiepeHa,
O3HAKOMJIEHHE C TPOIIECCOM a/ICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IIPOTHUBOTA3a,
roTy4denne, coOMpaHue, paco3HaBaHUE U U3yYeHHE CBOICTB YTIIEKHUCIIOrO ra3a, IpoBeleHNe KaYeCTBEHHBIX PEAKIUi Ha
KapOOHaT M CHJIMKAT-UOHBI M W3y4YeHHWE IPU3HAKOB WX NPOTEKAHWs, O3HAKOMIJICHHE C TMPOAYKIMEH CHIMKATHOW
MIPOMBIIIUIEHHOCTH, PEIIeHNE KCIIEPUMEHTAIBHBIX 3314 10 TeMe «BakHelrme HEMEeTaIUThl ¥ UX COSIUHEHISD.

MeTaiibl ¥ UX COeTMHEHHS

OOmas xapaKTepuCcTHKa XMMHUYECKAX 3JEMEHTOB — METAJIOB Ha OCHOBAaHWH WX ToJokeHUs B llepmommueckoit
cuctemMe xumudeckux sneMeHToB /. M. MenneneeBa u ctpoeHust atomoB. CTpoeHHe MeTaIIoB. MeTanyeckasl CBA3b U
METa/NIMYeCKass KpUCTAIUIMYECcKass pelETKa. OJEKTPOXUMUYECKUN psAld HaOpsDKeHUM MeTaiioB. PuU3MYecKue u
XMMHYECKHE CBOMCTBAa MerayuioB. OOmue crocoObl moinydeHnss MeTaioB. [IoHATHE 0 KOPPO3UM METaIJIOB, OCHOBHBIE
CHOCOOBI 3amUThl X OT Koppo3uw. CImaBbl (CTaib, YyTyH, IIOPATIOMUHHKA, OpOH3a) M UX NpPUMEHEHHWE B OBITY H
MTPOMBIIIUTEHHOCTH.

[lenounbie Merambl: noioxeHue B Ilepuommueckoil cucreme xumuueckux snementoB . M. Menneneesa,
CTpOGHHE MX aTOMOB, HaXOXJeHHEe B mpupoje. Ou3nueckne U XMMUYECKHE CBOWCTBA (HA MPUMEpPE HATPHUS M KaJus).
Oxcupl M THAPOKCHIBI HATPUS U Kanus. [[puMeHeHne MeNoYHbIX METAIIOB U MX COSNNHEHUH.

[llenoyHO3eMeNbHBIE META/UIBI MarHWid W KajJblWid: ToJdoxeHue B [leproanueckoll cuUcTeMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa, cCTpoeHHE UX aTOMOB, HaxOXJeHUE B Ipupoje. Ou3ndeckne U XMMHUYECKHE CBOWCTBA
MarHusi ¥ Kanblus. BakHelmme coenvHeHHS KalbIusd (OKCHI, THIPOKCH, coir). JKECTKOCTh BOABI M CIIOCOOBI €€
yCTpaHEHHS.



Amomunuii: nonoxenue B Ilepuommueckoir cucreme xumuueckux anemeHToB JI. M. MenneneeBa, cTpoeHue
aToMa, HaxOXJeHUEe B mpupone. Pusnyeckue U XMMUYECKHUE CBOWCTBA alfoMuHUs. AMQOTEpHBIC CBONCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

Kenezo: monoxxenune B Ilepuognueckoit cucreme xumuueckux anementoB . M. MenzeneeBa, ctpoeHue aTtoMma,
HaxoXJeHUE B mpupojse. Pu3ndeckue U XMMUYECKUE CBOWMCTBA kene3a. OKcHIbl, TUApOKcHabl u conu xkeneza (II) u
xenesa (II1), ux cocras, CBOMCTBA H MOTy4YCHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C 00Opa3laMd METAJUIOB W CIUIABOB, MX (DU3UYECKUMHU CBOMCTBAMH, HW3YyUCHHE PE3YJIbTATOB
KOPPO3MH METAJUIOB (BO3MOXKHO UCIIONB30BAHHUE BHICOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCH/IA KaJbIIUs U
HaTpusi ¢ BOAOH (BO3MOXKHO HCITONIb30BaHWE BUICOMATEPUAJIOB), HCCICIOBAHUE CBOMCTB JKECTKOM BOMBI, Ipoliecca
TOpEHUs Kele3a B KUCIOPoAe (BO3MOXKHO HCIIONH30BAHUE BUICOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHus, KaJublKs, IIOMUHMS, UHKA, xerne3a (11) u xenesa (III), menu (II), Habmtonenue u onvcanue
MPOIIECCOB OKPAIIMBAHUSA IJIAMEHU MOHAMHU HATPHS, Kalusl U KaJIblUs (BO3MOXHO HCIIOIH30BAHHUE BUICOMATEPUAIIOB),
HCCIIeI0OBaHNE aM(OTEPHBIX CBOWCTB I'MIPOKCH/IA AJIFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124
1o Teme «BaxxHeilme MeTauibl U UX COSTUHEHUS.

XuMHS U OKPYAKAOLIAA Cpeaa

BemectBa 1 MaTepualbl B MOBCEAHEBHON JKU3HH 4elioBeKa. be3omacHoe UCIOIB30BaHNE BEIIECTB M XUMHUYIECKUX
peakiuii B ObiTy. [TepBast MOMOIIb IPY XUMHUYECKUX 0’KOTax M OTPABJICHHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOIMIEH cpensl (TpeaenbHas JOMyCTHMAash KOHIIGHTpAIlUs BEIIEeCTB, najee —
[MAK). Ponb xuMun B pelieHUH SKOJIOTHYECKHUX TTPOOIIEM.

Xumuueckuil IKCnepumMenm:

n3ydeHne o0pa3IoB MaTEpUaIoOB (CTEKIIO, CITIAaBBI METAJIIIOB, MIOJIMMEPHBIC MATEPHAIIHI ).

Meostcnpeomemmnuie cea3u

Peanmuzamms MeXTIpeIMETHBIX CBS3€H MpH M3YYEHWH XMMHH B 9 Kjlacce OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNE
KaK OOIIMX €CTeCTBECHHO-HAYYHBIX MOHSITHH, TaK U TOHSITHH, SBISIONIMXCSA CHCTEMHBIMU JUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYIHOT'O ITHKJIA.

OOmMe ecTeCTBEHHO-HAyuHbIC T[OHATHSA: HaydHbl (AKT, TUIOTE3a, 3aKOH, TEOPHs, aHaju3, CHHTE3,
KIacCu(pUKaIus, NEPUOJUIHOCTh, HAONIONEHNE, OHKCIEPUMEHT, MOJEIUPOBAaHNE, HW3MEpPEHHEe, MOJIENb, SBJICHUE,
MapHUKOBBIH ()(HEKT, TEXHOIOIHsI, MATCPHAIIBL.

@dwu3uka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WIOH, HYKIWI, WU30TOINbI, PaJHOaKTUBHOCTH, MOIIEKYIa,
JNEKTPUYECKUN 3apsiyl, TPOBOMHHUKH, TIONYNPOBOIHHUKH, JMIJICKTPUKHA, (OTORIIEMEHT, BEMIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHUE BEIeCTBA, T'a3, PAacTBOP, PACTBOPHUMOCTh, KPHCTAIMUYECKas PElIETKa, CIUIABbI, (DU3UYECKHE
BETMYUHBI, EIUHUIBI N3MEPEHUS, KOCMUYIECKOe MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoMHIIE.

buonorus: ¢orocunTe3, mprxanme, Omocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIC YIOOPEHHS, MHKPOIJICMEHTHI,
MaKpOdJIEMEHTHI, TUTATEbHBIE BEIIECTBA.

l'eorpadms: atmoctepa, ruapocthepa, MHUHEPATBI, TOPHBIE MOPOJBI, IMOJIE3HBIE MCKONMAeMbIe, TOIUIMBO, BOIHBIC

PeCypCHlI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS IPOTrPaMMBbl OCHOBHOT'O 00111ero 00pa30BaHMsl JOCTUTalOTCA B X0€ 00y4eHHUS
XMMUU B EAMHCTBE Y4E€OHOW M BOCHHUTATEIbHOM AEATEIBHOCTH B COOTBETCTBHUH C TPAIULMOHHBIMH POCCHHCKUMHU
COLIMOKYJBTYPHBIMA M IyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHM, NPHUHATBIMH B OOLIECTBE MNpPaBWIAMH W HOpMaMmu
MOBEICHUS M CIOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHMS, CAMOPAa3BUTHS U COLUANN3ALNN 00Y4aIOLINXCSL.

JIMYHOCTHBIE PE3yNabTAaThl OTPAXKAIOT T'OTOBHOCTH OOYHYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOW MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALNH U PaCIIMPEHUE OIbITA JEATEIIFHOCTH Ha €€ OCHOBE, B TOM YHMCIIE B YaCTH:

1)maTpuoTH4YeCcKOro BOCIIUTAHUS .

LEHHOCTHOT'O OTHOILIEHHUSI K OT€UECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEAMIO, IOHUMaHHS
3HAYCHUS] XUMUYECKOW HayKU B KHM3HU COBPEMEHHOIO OOILIECTBA, CIIOCOOHOCTH BialeTh AOCTOBEpHON MH(oOpMameil o
MEPEOBBIX JOCTHKEHUSAX U OTKPBITHSAX MUPOBOH M OTEYECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
ycTpoiicTBE MHpa U O0IIEeCTBa;

2)rpaskIaHCKOr0 BOCIIMTAHMS

NpPEACTaBICHUS] O COLMAJbHBIX HOpPMax M NpaBWaX MEXKIMYHOCTHBIX OTHOIIGHHH B  KOJUICKTHUBE,
KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, yueOHOMCCIIENOBATEIbCKOM, TBOPUYECKOW W APYIHX
BUJAaX JEATENbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JAEATENLHOCTH TPH BBIIOJTHEHHH Y4eOHBIX,
MO3HABATENbHBIX 3a7a4, BBINOJHEHUH XHMHUYECKHX SKCHEPHUMEHTOB, CO3/JaHUHM Y4YEOHBIX IPOEKTOB, CTPEMJICHHUS K



B3aMMOIIOHMMAHHMIO U B3aUMOIIOMOILM B IPOLIECCE ATOM Y4eOHOM NIeITeNbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE MOBECHUE
M TIOCTYNIKM CBOMX TOBAapHILIEH C MO3MIMK HPABCTBEHHBIX M IPAaBOBBIX HOPM C YYETOM OCO3HAHMS IOCJIEICTBHUU
MTOCTYTIKOB;

3)IIeHHOCTH HAYYHOI'0 MO3HAHHUSA

MHPOBO33pEHUYECKHE TPEACTABICHNUS O BEIIECTBE M XMUMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUSA HAYKH U COCTABIISAIOIINE OCHOBY I TOHUMAaHUS CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOABI, B3AUMOCBSI3SIX UYEOBEKa C MPUPOJHON CPEAOi, O pOiIH XUMHHU B
IIO3HAHUH 3TUX 3AKOHOMEPHOCTEH;

IMO3HABATCIIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IMOJYYCHHUE HOBBIX 3HaHUN 10 XUMHH, HCO6XOILI/IMI)IC JUISL
00BsICHEHUsT HAOII0AaeMbIX TPOLIECCOB U SBIICHUH, TIO3HABATENbHON, WHPOPMAIIMOHHONH U YHUTATENbCKOW KYJIBTYPHI, B
TOM YHCJIE€ HABBIKOB CaMOCTOSITENILHOH pPabOTBl C y4eOHBIMHM TEKCTaMHU, CIPABOYHOM JHMTEPATYPOM, NOCTYITHBIMU
TEXHUYECKHUMH CPEACTBAMH HH(POPMAITMOHHBIX TEXHOIOTHIA;

WHTEpeC K OOYYEHHIO M TIO3HAHWIO, JII0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K CaMO00pa3oBaHUIO,
MPOEKTHOW W MCCIEJOBATEIbCKOM NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYCHHS B
JlaJIbHENIIIEeM;

4)popmMupoBaHus KyJIbTypPbI 310POBbS

OCO3HaHHUE IIEHHOCTH KM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370pOBBIO, YCTAaHOBKM Ha 370pOBBIA 00pa3
KU3HH, OCO3HAHME ITOCIECTBUN M HEMPUATHE BPEAHBIX MPHUBBIUEK (YMOTPeOJIEHHs alKOrois, HApKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIO/IEHNsT TIPaBHII 0E30MaCHOCTH MPU OOpaIlleHnH ¢ XUMHYECKUMH BEIIeCTBaMH B OBITY M peanbHON
JKU3HH;

5)TpynoBoro BocnuTaHus:

WHTEpEeC K MPAaKTUYECKOMY M3YYeHHIO MpodeccHil u TpyAa pa3iInudHOro poja, yBakeHHE K TPYIy U pe3yibTaraM
pr210B0171 JACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBEC IMPUMCHCHUSA IPEIAMETHBIX 3HAHUHN O XUMHH, OCO3HAHHBIN BI)I60p
WHIUBUIYaTIbHOW TPAeKTOPUHU MPONOILKEHHUS 00pa3oBaHUA C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
O0IIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHelHONW MpodeCCHOHANBHON JIESITENbHOCTH U Pa3BUTHS HEOOX OJJMMBIX
YMEHHIA, TOTOBHOCTb aJJalITHPOBATHCS B MPO(PecCHOHaIBHOMN Cpee;

6)3K010rMYecKOro BOCTIMTAHUSA:

JKOJIOTUYECKH IIeJIecO00pa3sHOe OTHOMIEHHE K NPUPOAEe KaK HWCTOYHWKY JKU3HH Ha 3emiie, OCHOBe eé
CYIIECTBOBAHUS, IMOHMMAaHUE IIEHHOCTH 370pOBOTO M 0e30macHoro oOpasa >HM3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DH3UYECKOMY U TICHXHYECKOMY 37I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJICHUsS IMpaBHI OE30MacCHOTO
MOBEIEHUS IpU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaIIHAX, YTPOXKAIOIMINX 30POBBIO U JKU3HHU JIIOICH;

CIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOMydaeMmble NpPU HW3YUYEHHH XWUMUH, UIS pElIeHHs 3aJad, CBSI3aHHBIX C
OKpPYXKAIOMEH MPUPOMHON Cpemoi, IS TOBBIIMICHUS YPOBHS 3KOJOTHYECKOM KyJIbTYpPhI, OCO3HAHHS TIIOOAIBLHOTO
XapakTepa dKOJIOTHYECKUX MpoOiIeM W MyTell MX pelieHHs MOCPEACTBOM METONOB XHMHUH, SKOJIOTHYECKOT0 MBIIIICHHUS,
YMEHHS pyKOBOJICTBOBATHCSI UM B TIO3HABATENHHON, KOMMYHUKATHBHON M COIHMAIEHON TIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeAMETHBIX pE3yNbTATOB BBIACISIOT 3HAYNMBIE IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOIIeHaydHbIe TOHATHS (3aKOH, TEOpHs, NMPHUHIUI, THUIOTe3a, (akT, CHCTeMa, IMPOIECC, IKCHEPUMEHT W JIPYTOe.),
KOTOpBIE€ HCIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEAMETaX W IO3BOIIIIOT HAa OCHOBE 3HAHUN W3 ITHUX
MpeaMeToB (POPMHUPOBATH TMPECTABICHIE O IETOCTHON HAYYHOH KapTWHE MHpa, M YHUBEpCAIbHBIE YIeOHbIC HEHCTBUS
(mo3HaBaTeNnbHBIE, KOMMYHHKATHBHBIC, DETYIATHBHEIE), KOTOpBIE 00ecrnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEIIEHOMY TUTAHHPOBAHUIO U OCYIIECTBICHUIO YIEOHOW JeATeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBepcalbHbIe Y4eOHbIE el CTBUS

ba3oBble 1oruyeckue aeicreus:

YMEHHSI UCTIONB30BaTh MPUEMBI JJOTMYECKOT'0 MBIIIICHHSI TIPA OCBOSHUH 3HAHUH: PaCKPHIBATH CMBICIT XUMHUECKHX
MOHATHN (BBIICTATh WX XapaKTEePHBIE NMPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b C JIPYTHMH MOHATHSMH), UCIIOIB30BaTh
TOHATHSA IS OOBSICHEHWS OTIENBHBIX ()aKTOB W SIBJICHWUN, BHIOMPATh OCHOBAHHUS W KPUTEPHH U KiaccH(pHUKamu
XMMHUYECKHX BEIECTB M XUMHUYECKUX PEAKIUH, YCTaHABIMBATH MPUYUHHO-CICACTBEHHBIE CBS3M MEXIY OOBEKTaMU
M3YYEHUs, CTPOUTH JIOTUYECKHE pACCYyKIeHHS (WHIYKTUBHBIC, JCAYKTUBHEIE, IO AHAJIOTWH), JeNaTh BBIBOABI H
3aKITFOYEHHS;

YMEHHE TIPUMEHSTh B TIpOIecce IMO3HaHUS TOHATHS (NPEAMETHBIE W METaIllpeIMETHEIE), CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, WCIIONBE3yeMble B XHMHHW, MPEOOpPa3OBHIBaTh IMHPOKO IPUMEHSIEMble B XUMHH MOJICIbHEIC
MIPEJICTaBIIEHUs] — XUMHYECKHUI 3HAK (CHMBOI 3J€MEHTa), XUMHU4IecKass (popMyna U ypaBHEHHWE XMMHUYECKOH pPEaKIuu —
TIpH pelIeHrH y4eOHO-TT03HaBATENBHBIX 33124, C YYETOM ITHX MOJIENFHBIX MPEICTABICHUN BRISIBIATh U XapaKTepHU30BaTh
CYIIECTBEHHBIC NPU3HAKHA M3y4aeMBbIX OOBEKTOB — XMMHMYECKMX BELICCTB M XMMUYECKHX PEAKLUH, BBIBIATH OOLIME
3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U U TPOTUBOPEUMUS B U3yUaEMBIX MPOLIECCAX U SBICHUSAX.

ba3oBble ucciieqoparejbckue 1eiCTBUA:



yMEHHE UCIIONb30BaTh MOCTABJICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TAK)KE B KAU€CTBE OCHOBBI
115t pOPMUPOBAHHSI TUTIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBHICKa3bIBAEMBIX CY)KICHUH;
npuoOpeTeHne OMbITa MO IUIAHUPOBAHHUIO, OPTaHU3ALMU U TPOBEACHUIO YUCHHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HAOI0aTh 32 XOAOM MpOoIecca, CaMOCTOATENFHO TMPOrHO3MPOBATH €ro pe3yibTar, (opMynupoBaTh 00OOLIEHUS U
BBIBOZIBI 110 pe3yNbTaTaM MPOBEAEHHOIO OIBITa, UCCIEIOBAHMUS, COCTABIIATE OTYET O MPOIENaHHOH padoTe.
Pabora ¢ nngopmanueii:
yMeHHe BbIOMpaTh, aHAJIM3UPOBATH M HWHTEPIPETUPOBATH HMH(POpMAIMIO PA3MUYHBIX BUIAOB H  (HOpM
MIPEJCTaBIICHUS, MOy4YaeMyI0 U3 Pa3HbIX HMCTOYHHUKOB (HAy4HO-TIOMYJISIpHAs JIUTEpaTypa XUMHYECKOro COJEp)KaHus,
CpaBOYHBIE MOCOOMsI, pecypchbl VHTepHeTa), KpUTHYECKH OICHHBATH MPOTUBOPEUMBYI0O U HEJOCT OBEPHYIO
HH(pOPMAaIHIO;
yMEHHE MPHUMEHSTh Pa3IMuHble METOABI M 3alpoChl MPH MOHCKE W OTOOpe WH(POPMALMK U COOTBETCTBYIOIIUX
JaHHBbIX, H€O6XOI[I/IMLIX JJIA BBIITIOJIHCHUA y‘IC6HBIX 1 II03HABATCIIbHBIX 3aJa4 OHpCI[CHéHHOFO THIIA, HpI/IO6peTeHI/IC
OIlbITa B O6J'IaCTI/I HUCIIOJIb30BaHUsA I/IH(bOpMaHI/IOHHO'KOMMYHI/IKEITI/IBHLIX TCXHOHOFHﬁ, OBJIaZICHUC KYJII)TypOfI AKTHUBHOI'O
HCIIOJIB30BaHUA PA3JIMYHBIX IMOUCKOBBIX CHUCTEM, CaMOCTOATCIBHO BLI6I/IpaTb OIITUMAJIbHYIO Q)OpMy mpeaCTaBJICHUA
I/IHq)OpMaI_[I/II/I U WIIIOCTPUPOBATHL PCIIACMbIC 3aJadu HECJIO0XHBIMU CXEMaMH, AuarpaMmMaMu, IAPpYTrUMU q)OpMaMI/I
rpaduku U ©X KOMOUHAIUSIMH;
yMEHHE HCIOIb30BaTh U aHAJM3UPOBATH B MpoIlecce YYeOHOM 1 UCCIIEI0BATEIbCKON JeATENILHOCTH HH(pOpMAIIHIo
O BJIMSIHUM MTPOMBIIIIEHHOCTH, CEJIBCKOTO XO03IHCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIIEH TPUPOAHON CPEbI.
KoMMmyHunkaTnBHbBIE yHHBepCAJIbHbIE yUeOHbIe AeliCTBHUS:
yMEHHs 3a7aBaTh BOIPOCH (B Xoxe Juajora M (WiaM) MAWCKYCCHH) IO CYIIECTBY OOCYKIaeMOH TEeMBl,
(hopMyIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS MTPEUIOKCHHON 3a/1a4H;
YMEHHA TPCACTaBIIATH ITOJIYUCHHBIC PE3YJIbTAThI M03HaBaTEIILHOMI JACATCIIBHOCTU B YCTHBIX WM IMMCBMEHHBIX
TEKCTax; nAc€jIaTb MPE3CHTAUWUIO PE3YyJIbTaTOB BBIIIOJHCHUA XWMHWYCCKOI'O OJSKCIICPUMEHTA (na6opaTopHoro OIIbITA,
nabopaTopHOH paboTHI 110 UCCIIEIOBAHNIO CBONCTB BEIIECTB, y4eOHOTO MPOEKTA);
YMEHHSI Y9e0HOTO0 COTPYJHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABATENbHON M HCCIIENOBATENbCKON
JIeATEILHOCTH TPH PEUICHNH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COIVIACOBAHUSI TO3MINN
(obcyxnenusi, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPJMHAIIUSI COBMECTHBIX JICHCTBHIA, ONpe/eNieHHe KPUTEPHEB
TI0 OITEHKE Ka4eCTBa BBITOJTHCHHON PaOOTHI U IPYTHE).
PeryasiTuBHBIE YHHBepcalbHble YUeOHbIe AeiicTBUSA:
YMEHHE CaMOCTOATENBHO OMPENENATh IeNN AeITEeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIATh, KOHTPOIUPOBATh U MPH
HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JCATEIBHOCTh, BHIOMpATh Hanbonee 3PPeKTUBHBIC CIIOCOOBI PELICHHS YIEOHBIX
Y TIO3HABATENBHBIX 3a7[a4, CAMOCTOSITEIFHO COCTABISATh MM KOPPEKTHPOBATHh MPEIIOKEHHBIN aITOPUTM JEHCTBUU MPH
BBITIOJTHEHWU 33/IaHMH C Y4E€TOM TIOJIY4YEHHMsS] HOBBIX 3HaHWM 00 HM3ydaeMbIX OOBEKTax — BEIIECTBAX W PEaKIHX,
OLIEHWBATh COOTBETCTBHE IIONYYEHHOTO pe3yiabTaTa 3asBICHHON IIeJM, YMEHHE HCIONb30BaTh WM aHAIN3HPOBATH
KOHTEKCTBHI, IIpe/jlaraeMble B YCIIOBUN 3aJaHHMH.
HNPEAMETHBIE PE3YJIBTATBI
B cocraBe mpemMeTHBIX pe3yabTAaTOB IO OCBOCHHIO 00S3aTEIBHOTO CONEP)KAHWS, YCTAHOBJICHHOTO JTaHHOW
(enepanbpHO paboueil mporpaMMoi, BBIAEISIOT: OCBOGHHBIE OOYYAIOIMIMMHUCS HAYYHBIE 3HAHWS, YMEHUS H CIOCOOBI
NeCTBUMN, ciennuyaecKue U PeIMETHON 001acTi « XUMUS, BUIBI ASITEIBHOCTH IO ITOMYIEHUIO0 HOBOTO 3HAHUS, €T0
WHTEPIPETaIH, TPeoOpPa30BaHIIO U MPHUMEHEHHIO B PA3TUYHBIX yYEOHBIX M HOBBIX CHTYAIIHAX.
K xonmy oOydenmss B 8 Kiacce mpenMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE [OJDKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH ¥ OOYJAFOIINXCS YMEHHIA:
®  DPACKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX ITOHSITHI: aTOM, MOJIEKYJIa, XHUMHYECKHHA JJIEMEHT, IPOCTOE
BEIIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS ¥ HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCHUTENbHAS aTOMHAS
U MOJIEKyNspHas Macca, KONUYECTBO BEIECTBA, MOIb, MOJSpHAs Macca, MaccoBasl IIONS XHMHUYECKOTO
JJeMEHTa B COCIOMHEHWH, MOJSPHBIN O00BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJNIb, AJIEKTPOOTPUIATENHHOCTD,
CTETIeHb OKHCIICHUS, XMMHUYecKas peakius, KIACCH(PUKAIMSA pEeaKIuid: peaklud COEAWHEHUS, pPeaKIuu
Pa3IOXKEHHS, PEaKIK 3aMelIeHNs, Peaknu 00MeHa, SK30- U SHIOTEPMHUYECKUE PEaKInH, TeIIoBOi 3PQeKT
peaKIuu, AApO aToMa, AJIEKTPOHHBIM CIIOW aToMa, aTOMHas OpOMTallb, pajnyc aToMa, XHMMHYECKas CBS3b,
TIOJISIpHAsl M HEMOJISIpHAsT KOBAJIEHTHAsl CBS3b, NOHHAS CBS3b, MOH, KATUOH, aHWOH, PAcTBOpP, MaccoBas IIOJs
BelecTBa (IIPOIIEHTHAS KOHIIEHTPAIUs) B PACTBOPE;

®  WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX TIOHSATHA W MPUMEHSATH 3TH TOHSATHS MPU OMHCAHUU
BEIIIECTB U WX IIPEeBpalleHHiI;

®  UCNONB30BATh XUMHUYECKYIHDO CHMBOIMKY JJISi COCTAaBJIEHUS (OPMYJ BEIIECTB M YPaBHEHUN XWMHUYECKUX

peaxiuii;



K

OIPEIENsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCAWHEHHSX, CTEIIEHb OKHCIEHHS JIEMEHTOB B
OMHAPHBIX COCAWHEHHUSX, MPUHAIOKHOCTh BEIIECTB K OMNpeNeNEHHOMY KIIacCy COeOMHEHHH mo ¢dopMynam,
BUJ] XUMUYECKOW CBSI3U (KOBAJICHTHAS! M MOHHASI) B HEOPTAHMUECKUX COCTMHEHUSIX;

packpeiBath cMmbicn [lepuoguueckoro 3akoHa [J[. WM. MengaeneeBa: neMOHCTpUpPOBaTh IOHUMAaHHE
MIEpPUOANYECKON 3aBUCUMOCTH CBOIMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MojiokeHud B [lepuoanueckoil cucreme,
3aKOHOB COXpAaHEHHS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO Y4YEHHS, 3aKOHa
ABoranapo;

OIUCHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢opmy Ileprogmueckoil cHCTEMbl XUMHUYECKAX 3JIEMEHTOB:
pa3nuyath MOHATHS «TJaBHasi moarpynmna (A-rpymma)y u «mnobouHas noarpymma (b-rpynma)y, Mansie u
OonplIMe TEPHOJBI, COOTHOCHUTH O0O3HAYEHHsI, KOTOpble MMeloTcs B Tabmmue «Ilepmommueckasi cucrema
xumuueckux aaeMmenTos J. Y. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsj sapa, o0lIee YMCIIOo JIEKTPOHOB U paclpeelieHHe UX MO DIIEKTPOHHBIM CIIOSIM);
KJIaccH(UIIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHMUECKHE BEUIeCTBA, XMMHUUECKHE peakuuu (M0 YUCIy H
COCTaBYy YYaCTBYIOIIUX B PEAKI[UHU BEUIECTB, 110 TEIIOBOMY 3D dekTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3UYHBIX KJIACCOB, MOATBEPKAAs
OIMCaHue MPUMepPaMH MOJIEKYJIAPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOI'O COCTaBa, BO3MOYKHOCTH MPOTEKAHU
XUMHYECKUX MPEBPAIICHUI B Pa3TUYHbBIX YCIOBUAX;

BBIYHCIIATH OTHOCHUTENBHYIO MOJEKYJSPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIONI0O XHMHUYECKOTO
aJieMeHTa 1o (opMylle COCAMHEHHS, MAacCOBYIO JOJI0 BElIECTBA B PAaCTBOpE, MPOBOJAHMTH PACYETHI MO
YPaBHEHUIO XHMUYECKON PEaKIINH;

MPUMEHSTh OCHOBHBIC OIEpallii MBICIUTEILHON JeATENFHOCTH — aHAJIM3 U CHHTE3, CpaBHEHHE, 0000IIeHuE,
CHCTEMAaTH3aINIO0, KIACCU(PHUKAIINIO, BBISBICHHE MPUYMHHO-CICACTBEHHBIX CBSI3€H — JIJISI M3YUCHUsSI CBOMCTB
BEIIECTB M XWMHUYECKHMX DPEAKIHH, €CTeCTBEHHO-HAayYHBIE METOIBI TMO3HAHUS — HaOIIofeHUe, M3MEpEeHHeE,
MOJIEIMPOBAHKE, IKCIIEPUMEHT (peaslbHbIM U MBICTICHHBIN );

CIIEZIOBAaTh TIPAaBWJIAM TIONH30BAHMSA XHMHYECKOM TOCYIOM W J1aOOpaTOPHBIM OOOPYIOBAaHHEM, a TaKKe
MpaBWJIaM OOpalIeHusi C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKUHMSAMHU IO BBIMOJHEHHUIO J1a0OPAaTOPHBIX
XMUMHAYECKUX OIBITOB IO TONYYCHUI0 M COOMpaHWIO ra3o00pa3HBIX BemlecTB (BOAOpOJAa M KHCIOpOJa),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPENENEHHON MAacCOBOM J0jell pacTBOPEHHOIO BENIECTBA, IJIAHUPOBATH U
MIPOBOUTh XMMHYECKHE JKCIIEPUMEHTHI M0 PACIO3HABAHHWIO PACTBOPOB INEIOYEH W KHUCIOT C MOMOIIBIO
WHAUKATOPOB (J1aKMyc, (eHONI(TANICHH, METUIIOPAHK U IPYTHE).

KOHIly OOy4YeHUss B 9 KJacce TpEJAMETHBIE pE3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)aTh

c(hOpMHUPOBAHHOCTH Y O0YUYAIOIUXCS YMCHHM:

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSITHHA: XMMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH,
aHMOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHNS,
XMMHYECKasi peakLus, XUMHUYECKas CBsI3b, TEIUIOBOH 3(QeKT peakuuu, Moib, MOJSIPHBIH 00BEM, pacTBO,
JJIEKTPOJIUTHI, HEIEKTPOIUTHI, 3JIEKTPOIUTHYECKAsT JUCCOLUALNS, PEaKLMd HOHHOIO OOMEHa, KaTaau3aTop,
XMMHYECKOE PaBHOBECHE, 00paTUMBbIE U HEOOpAaTHUMBbIE PEAKLINHU, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIJINTEINb, BOCCTAHOBUTEIb, OKUCIEHHE ¥ BOCCTAHOBJICHHUE, aJUIOTPONHUsA, aM(pOTEPHOCTh, XUMUYIECKas CBA3b
(KOBaJleHTHAsl, HIOHHAS, METAJUINYECKAs!), KPUCTAJUIMYECKAsl peméTKa, KOPpPOo3Husl METaJUIOB, CILUIABBI, CKOPOCTh
XUMUYECKOH peaklnH, peaeabHo nonycrumas konuentpanus [1/1K Benectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX IHOHSITHH M NMPUMEHSTHh 3TU MOHATHUS MPHU ONMHCAHHU
BELLIECTB U UX MPEBPALICHHUI;

WCIOJIB30BaTh XMMHYECKYIO CHMBOJIMKY [UIS COCTaBJECHHUS (OPMyJ BELIECTB M YPaBHEHUH XHUMHUYECKUX
peakumii;

OIIPEIENATh BaJICHTHOCTD U CTEIEHb OKUCJICHUS] XUMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSX PA3JIMYHOIO COCTaBa,
MPUHAAJIEKHOCTh BELIECTB K ONpENeNEHHOMY KIAaccy COCAMHEHHMH Mo (opMyiaM, BHUJ XUMHUYECKOH CBS3H
(KOBaJleHTHAsl, MOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX COCAMHEHMSX, 3apsii HMOHA MO XMMHUYECKOH
¢dopmyine, xapakTep cpenbl B BOIHBIX PacTBOpax HEOPraHWYECKHX COEAWHEHUH, THUI KpPUCTAJUIMYECKON
PELETKY KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbici Ilepmoanmdeckoro 3akona [I. M. MenpeneeBa M IEMOHCTPUPOBATH €ro IMOHHUMAaHUE:
OIMCHIBATh M XapakTepu3oBaTh TaOmuuHyto (opmy Ileprmoguueckoil cuCTEeMbl XHMHUYECKHX 3JIEMEHTOB:
pa3nuyaTh MOHATHS «rJaBHas moiarpynna (A-rpynma)» U «mnobounas noarpynmna (b-rpynma)», maneie u
OoMnpIINE TEPHOBI, COOTHOCUTH 0003HAUEHHsI, KOTOPbIE UMEIOTCSl B IEPHOANYECKOM TaOIuIle, C YMCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XWMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOliee YHucio
3JIEKTPOHOB U PACIPEAEIECHUE UX MO 3JIEKTPOHHBIM CJIOAM), OOBSICHITH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHUH



CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B Mpeerax MaJIbIX IEPUOIOB U TJIaBHBIX HOATPYII C yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHMUECKHE BEUIECTBA, XMMHUUECKHE peakuuu (M0 YUCIy H
COCTaBY y4YacTBYIOIIMX B PEaKLUW BEIIECTB, IO TEIJIOBOMY 3(PQEKTy, MO0 M3MEHEHHIO CTEleHEeH OKHCICHUS
XUMUAYECKUX DIIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBaTh) OOHmIME W cHeuu(UUYecCKHe XWMHUYECKHE CBOMCTBA IPOCTBIX M CIOXKHBIX
BEILIECTB, TOATBEPKIAasl OMMCAHHWE MpUMEpaMH MOJICKYJSPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX pEaKIHid;

COCTaBIISITh YPAaBHEHUsI ODICKTPOIMTUYECKOW AMCCOIHMANMU KHCIOT, MIenoded u coJel, TONHbIE |
COKpaIEHHbIC YpaBHEHHsI peaKlnii HOHHOTO 00MEHa, YpaBHEHHsI PeaKLni, MOATBEPKAAIONINX CYIlECTBOBaHHE
TCHETHYECKOM CBS3M MEXKAY BEIECTBAMH Pa3INYHBIX KIIACCOB;

pacKpbeiBaTh  CYHIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIMH  TOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajlaHCca ITUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3SMOKHOCTH MPOTEKAHUS XUMHUYECKIX
MPEBPAICHUI B Pa3INYHBIX YCIOBHUSX;

BBIUUCIISATH OTHOCHTENBHYIO MOJIEKYISPHYIO W MOJISIPHYIO MAcChl BEIECTB, MAacCOBYIO JIONIIO XUMHYECKOTO
aJeMeHTa 1o (opMylle COCAMHEHHS, MAacCOBYIO JOJI0 BElIeCTBA B PAaCTBOpE, MPOBOJHMTH PACUYETHI MO
YPaBHEHUIO XUMHUYECKOH PEaKIINU;

cOOJTIOaTh MpaBUIIa MOJIb30BAHUSI XUMHYECKOH TOCY/I0N U 1a00paTOPHBIM 000pYIOBAHNEM, a TAKXKE MPaBUiIa
oOpalieHusi ¢ BEUIECTBAMH B COOTBETCTBUU C WHCTPYKIHSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OITBITOB IO TIOYYEHHIO U COOMPAHMUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa M YTIIEKUCIIOrO Ta3a);

MPOBOJIMTH PEAKIINY, TIOATBEPKAAIONINE KAYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBHIM
nyTéM XJIOpHI-, OpOMUI-, MOauI-, KapOoHaT-, docdar-, CHIMKAT-, Cyab(daT-, THAPOKCH]I-HOHBI, KaTHOHBI
aMMOHHMSI U HOHBI H3YYEHHBIX METAJIJIOB, IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIE OTIEPAIIMN MBICIUTENBHON JACATENILHOCTH — aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHHE,
CHCTEMAaTH3aINIO, BBISIBIICHUE IPHYHUHHO-CIICJICTBEHHBIX CBSI3€H — JUISI U3yYEeHUs] CBOMCTB BEIECTB U
XUMHAYECKUX PEaKIUii, eCTeCTBEHHO-HAYYHbIE METO/Ibl TIO3HAHSI — HAOII0IeHE, U3MEPEHNE, MOJICTUPOBAHNE,
AKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIH ).
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Pabouas mporpaMmma mo y4yeOHOMY npeaMeTy «XHMMH» pa3padoTaHa
BOCIIUTAHHMA, YTO OTPa’)keHO B JMYHOCTHBIX IUIAHHPYEMBIX pe3yJibTaTax H ol0ecrmevyHBaeT

TEMATUYECKOE IIVTAHUPOBAHUE

¢ y4étom

paboyeii mporpaMmbl
peanun3aiuio

HHBapHAHTHBIX MoayJjeid (MM) mnporpaMmbl «YpouyHas JAesiTeIBHOCTB», «BHeIIKOJbHBIE MepONPHATHSIY,

«OCHOBHBIE HIKOJbHbIE aejia» M «COIII/Ia.leHOC MapTHEPCTBO»

8 KVIACC
No KonnuectBo yacos
ONeKTpOoHHbIE
I HaumenoBanue pa3aenoB U Tem (mdposie)
/ MPOTrpaMMbl o KP 1P 00pa3oBaTeIbHbBIC [Iporpamma BocniuTaHus
. 5 pecypchl
Q
m
Pa3jaen 1.1lepBoHayaibHble XUMUYECKHE MOHSITHUS UM «YpouHast 1eSITeJIbHOCTb»
XEMHES — BaHAas o6IaCTh YCTAHOBJICHHE  JIOBEPHTENBHBIX
1 CCTECTBOSHAHMS 1 bubnuoreka [JOK OTHOIICHUH MEX]y YUYUTENeM U
. 5 2 https://m.edsoo.ru/7f41 | ero YUEHUKAMU,
1 MPAKTUYECKON JIESITETbHOCTH 837
65/C CIOCOOCTBYIOIIMX MO3UTHBHOMY
HcnoBeka BOCTIPUATHIO YYAIIAMHUCS
bubnuorexa [JOK i
1. BelllecTBa 1 XMMHUUECKIE . 10 TpeOOBaHUIl ¥ MPOCBKO y4HTENs,
2 CaKIUH 15 1 https://m.eds00.ru/7f41 | npusneyennio ux BHUMaHUS K
P 837c 00CyXRKIaeMon Ha ypOKe
uH(pOpMaLUH
Hroro no pasnery 20 (hopMHpOBaHUE OTBETCTBEHHOI'O
- OTHOIIICHHS K Y4EHHUIO,
Pa3zjaen 2.BakHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB FOTOBHOCTH M  CHOCOGHOCTH

bubnuoreka [JOK
i' Bosnyx. Kucropon. Ionsie 06 6 https://m.edsoo.ru/7f41
OKCHIaX 837c
bubnuoreka [JOK
g. Bonopoa.Ilonstre o KHCI0Tax H 8 1 https://m.edsoo.ru/7f4L
COIIAX 837c
bubnuoreka [JOK
2. Bopa. Pacteopsl. ITonstue 00 5 1 1 https://m.edsoo.ru/7f4L
3 OCHOBaHMSIX
837c
2 OCHOBHBIE KITACChI bubnnorexa [IOK
' . 1 1 https://m.edsoo.ru/7f41
4 HEOPTaHWYECKUX COCIMHCHUI 11 837¢
Uroro no pazneny 30

Pazpnen 3.11epuoauuecknii 3axon u llepuoanyeckasi cucreMa XMMHYECKUX
3jiemeHTOB /. . MenpaeneeBa. CtpoeHue aroMoB. XUMHYECKAs CBS3b.
OKMCINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIMHU

00y4aloInXCsi K CaMOPa3BUTHIO
U caM000pa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOy4eHHIO W
MO3HAHHUIO

(hopmupoBanue

KOMM YHUKaTUBHOH
KOMIIETEHTHOCTH B OOLICHUM U
COTPYJHHYECTBE co
CBEPCTHUKAMU
(hopmupoBanue
3KOJIOTHYECKOM
COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO
9KOJIOTUUECKOT0 MBIIIICHUS
UCTIONIb30BaHNE
BOCITUTATENbHBIX
BO3MOXXHOCTEH coepKaHust
yaeOHOro npeamera yepes
JIEMOHCTPALHUIO JIETAM

OCHOB
KyJIbTYPBI

TepHOaMYecKHii 3aK0H 1 - LOK IIPUMEPOB OTBETCTBEHHOIO,
HNOJINOTCKA Fpa)K,Z[aHCKOFO IIOBCACHUSA
3. Hepuomrieckas cuctema 7 https://m.edsoo.ru/7f41
1 XHMHYECKHUX 3j1eMeHToB JI. 1.
M 837c WM «OcHOBHbBIE IIKOIbHbIE
enzaeneeBa. CTpoeHHE aToMa Hear
3 XuMH4ecKas CBSI3b. bubmmoreka [JOK YuacTue BO BCEPOCCUACKHX
2' OKHCIUTETBLHO- 8 1 https://m.edsoo.ru/7f41 | aKuAX, MOCBAMEHHBIX
BOCCTAHOBUTEJIbHBIC peaK]_IPII/I 837C 3HAYUMbBIM C06BITI/I;IM B POCCI/H/I,
bubnnoreka [TOK MHpe
Uroro no pazaeny https://m.edsoo.ru/7f41
15
837c
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB 68 4 5
110 ITPOT'PAMME
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9 KJIACC

No KonunuectBo yacos 5
" HauMeHOBaHME Pa3IeNoB U TEM JICKIPOHHBIC
1/ ° (udpossie)
MPOrpaMMBbI e [Iporpamma BocTTUTaHUS
n ) KP TP o0pa3oBaTenbHbIe
;:3 pecypcbt
Pa3nen 1.BemecTBO M XHMHYECKHe peaKIMH
[ToBTOpeHUe U yriyOeHue 3HAHUH bubmorexa IOK
11 P yrLy 5 1 https://m.edsoo.ru/7f4
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca
12636
UM «¥YpouHasi 1esiTeIbHOCTHY
OcHOBHBIE 3aKOHOMEPHOCTH BH6H_HOTeKa 0K YcraHoBlieHHE  JIOBEPUTEIBHBIX
1.2 P 4 https://m.edsoo.ru/7f4 N
XUMHYCCKUX PEaKIHiA 12636 OTHOIICHUHA MEXAY YYUTEIeM H
ero YYCHHUKAMH,
DNEeKTPOTUTHYECKAS TUCCOIUATTHS bubmorexa IOK CIIOCOOCTBYIOIIMX TO3UTHBHOM
13 P ' 8 1 1 https://m.edsoo.ru/7f4 yio Y
XUMUUECKUE PEaKIIMU B PaCTBOPAX 12636 BOCIIPHSITHIO YUYaIIUMHUCS
1 TpeOOBaHMI W TMPOCKO y4HTels,
Hrtoro o pasneny 7 MPUBJICUCHUIO WX BHHMAaHHA K
o0cyxnaemoi Ha ypoke
Paznen 2.HemeTa/lJIbl M MX COeIMHEHUS nHpopmanuu
OPMHUPOBAHHE OTBETCTBCHHOIO
OOmrast XapaKTepUCTUKA XUMAICCKHUX BH6H_H°TeKa HOK (bopip
2.1 4 1 https://m.edsoo.ru/7f4 | oTHOMIEHMS K YUYCHHIO,
anemenToB VIIA-rpymnmsl. ["anoreHst 12636
a TOTOBHOCTH ¥ CIOCOOHOCTH
OOmmas xapaKTepuCTHKa XUMHIECKUX Bubnunorexa [JOK O0y4aomKMXCs K CaMOPasBHTHIO
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f4 | ¥ camMo0Gpa30BaHMIO Ha OCHOBE
COEIMHEHNS 1a636 MOTHBAallMM K OOy4YEHUIO H
OO11ast XapaKTepPUCTUKA XUMUIECKHUX bubnmorexa [IOK gosHaHmo
2.3 aneMeHToB VA-rpynmbl. A3oT, 7 1 https://m.edsoo.ru/7f4 | POPMHPOBAHHC
docdop u ux coenuHenHust 12636 KOMMYHHKATHBHOH
KOMIIETEHTHOCTH B OOLICHHU H
OO1as XxapaKTepUCTHKa XUMHIECKUX bubmuoteka [JOK COTPY/IHHYECTBE co
2.4 anemenToB [VA-rpynmnel. Yriepon u 8 1 2 https://m.edsoo.ru/7f4 CBEPCTHHKAMH
KPEMHUH U UX COCTMHEHNUS 1a636 opMupoBaHHe OCHOB
2 9KOJIOTM4ECKOM KYJbTYPBI
Hroro no pasaemy 5 COOTBETCTBYIOLICH
Pazzie 3.MeTa/LIbl M HX COeTHHEHHS] COBPCMCHHOMY YPOBHIO
Bubmorexa LIOK HKOJIOTUYECKOT0 MBIIIUICHUS
3.1 OO1ue cBOWCTBA METAIIIIOB 4 https://m.edsoo.ru/7f4 | MCTOIL30BAHNE BOCIMTATCIIBHBIX
12636 BO3MOXKHOCTEH coJiep KaHus
56 oK yueOHOro MpemMeTa 4epes
32 Baskueifime MeTamIbl H HX 1 1 ) X tP: g_ﬁ?ﬁeel:;i (74 | AeMoHCTpaIITIO eTIM MpHMEpOB
' COEIMHEH NS 6 1 ag3é - * OTBETCTBEHHOI'0, I'PAXKIaHCKOT O
— MOBE/ICHHS
2
Hroro no pazgeny 0
Paznen 4. XuMust 1 OKpysKaromas cpeaa UM «OcHoBHEIe NIKOILHBI
BeiiecTBa U MaTepHanbl B )KU3HH bubmmoreta LIOK @ena» i
4.1 H p 3 https://m.edsoo.ru/7f4 | ¥ 1aCTHE BO BCCPOCCHUCKHUX
YeJI0BEKa 1a636 AKX, TIOCBAIIEHHBIX
3HA4YUMBIM cOObITHSIM B Poccuu,
HUroro no pazaeny 3 MUpe
Bubmmorexa ITOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4
12636
OBILEE KOJUYECTBO YACOB T10 68 4 7
[NPOI'PAMME
Beinucka Bepna 30.08.2023 r.
D
0 //?5
JIUpeKTop IIKOJIbI: ( / T.I'.KoBasieBa/
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