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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1o XUMHMM Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHOM HpPOrpaMMbl OCHOBHOI'O OOIIEro
obpazoBanus, npeacrasneHHbx B @I'OC OO0, a takxke Ha ocHOBE (enepanbHOl pabodell mporpaMmsl
BOCIIUTAHMS M C Y4ETOM KOHICTIIMU MPENoJaBaHus Y4eOHOro mpeamera «XHMHUS» B 00pa3oBaTEIbHBIX
opranu3anusax Poccuiickoit @enepanuu.

IIporpamma no XuMuu Ja€T NpeACTaBICHUE O LEAX, o0lel cTparernu oO0y4eHus, BOCIMTAHUS U
pa3BuTHs O0y4aromMXCsl CpPeACTBaMU y4eOHOTO MpEIMETa, YCTaHABIMBAET O0s3aTEIbHOE INPEIMETHOE
cojiepKaHue, MpeayCcMaTpUBAeT paclpelesieHue ero Mo KiaccaM M CTPYKTYPUPOBAaHHUE IO pa3zenaM |
TeMaM T[porpaMMbl IO XUMHH, OIpeieiseT KOJIWYECTBEHHbIE M KaueCTBEHHBbIE XapaKTEePUCTHKHU
COJZIepKAaHUSA, PEKOMEHYEMYI0 IOCJIEI0BATENbHOCTh M3YYEHHUS XUMHMHU C YYETOM MEXKIPEJAMETHBIX H
BHYTPHIIPEIMETHBIX CBS3€H, JIOTHMKH Y4eOHOrO MpoLecca, BO3PACTHBIX OCOOCHHOCTEH O0ydJaroIuxcs,
OTIpeIeNIIeT BO3MOXKHOCTH TpEeaMeTa JUIsl peanu3anuyd TpeOOBaHWN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNbHOW NPOTPaMMBl Ha YPOBHE OCHOBHOTO O0INEro oOpa3oBaHMs, a TaKKe TpPeOOBaHMA K
pesyabTataM OO0y4YeHHs XMMHUM Ha YpPOBHE LeJed H3ydeHHMs MpeiMeTa U OCHOBHBIX BHUAOB Y4eOHO-
[I03HABATENBbHOM JEATEIbHOCTH 00YUarOIIErocs 10 OCBOCHUIO y4eOHOT0 COIePKaHMSL.

3HaHWE XHMHUHU CIY)KAT OCHOBOW JUIsi (OPMHPOBAHMS MHPOBO33PEHHS OOYYaIOLIETOCs, €ro
NPEJCTaBICHU O MaTepUAIBHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMHUpPYEMbIE XHUMHUEH
NPEJCTAaBICHNUS O B3aMMOIPEBPALICHUSX SHEPTUM U 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PELICHUS
r700aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U
9KOJIOTMUYECKOM 0e301acHOCTH, MPOOJIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pean3allii BO3MOXKHOCTEHN JJIsi CAMOPA3BUTUS U (POPMHUPOBAHUS KYJIbTYPbI IMYHOCTH,
e€ o0melt U GyHKIIMOHATHHOU TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH 00yUaIONIMXCsl, HABBIKOB UX
CaMOCTOSITENTHOW ~ Y4eOHOH  JIESTETbHOCTH, OSKCIIEPHUMEHTAIFHBIX W HMCCIIEOBATEIbCKUX  yYMEHUH,
HEOOXOMMBIX KakK B MIOBCETHEBHOM JKU3HHU, TaK U B MPO(PECCHOHANBHOMN NesITeIbHOCTH;

3HaKOMHUT €O CIEHU(UKON HAyYHOrO MBIIUICHHS, 3aKJIAJbIBAC€T OCHOBBI II€JOCTHOTO B3IJIAJa Ha
€IWHCTBO TPUPOIBI M YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalmoM B (HOPMHUPOBAHUHM €CTECTBEHHO--
HAYYHOH IPaMOTHOCTH 00yYaroIINXCs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHHSM, K

npupoac, K 4€JI0BEKYy, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE O6pa30BaHI/Ie 06y‘-IaIOU_II/IXCH.



JlanHble HampaBlieHUS B OOYyYEHUH XHMHH OOECIIEUMBAIOTCS CHEIU(UKON CcoAep)KaHUus Y4eOHOTO
nperMeTa, KOTOPhIN SIBJISETCS MeJaroruyecky aJanTHPOBAaHHBIM OTpakKeHHEM 0a30BOM HayKu XMMHH Ha
OIpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO oOmero oOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOCHHE
00y4aloIUMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPTaHUYECKON XMMHUHM U HEKOTOPBIX
OTJI€JIbHBIX 3HAYUMBbIX TIOHITHI OPraHMYECKON XUMUH.

CrtpykTypa comepkaHusi IporpaMMbl IO XUMHH c(hopMUpOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K €€
n3ydyeHuo. CopepxaHue CKJIAJbIBAETCSI U3 CHUCTEMBbl HMOHATHM O XMMHYECKOM 3JIEMEHTE U BEILLECTBE U
CUCTEMBI MOHATHH 0 XUMHUYecKOl peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BAaHbI 110 MPUHIUITY
IIOCJIEI0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— IpeACTaBICHUN 00 ANEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccCMaTPUBAIOTCSI HA OCHOBE SMIUPUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JAPYrOMY, BBIMTOJHSS (QYHKIIMHA OOBSICHEHHUS H
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOrO IPUMEHEHHUS W MOJIYy4YeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHme MporpaMMbl MO XMMHH CHOCOOCTBYET (POPMHUPOBAHHUIO TPEACTABICHUS O XUMHUYECKOU
COCTABJISIOUIEH HAy4HOM KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOH NpUPOJbl, IEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HaHHUIO U METOJaM IIO3HaHUA B Hayke. V3ydeHne XMMHUM IPOUCXOANT C IIPUBJICUEHUEM 3HAHUN
U3 paHee U3y4YeHHbIX Y4eOHBIX IpeaMeToB: «Okpyxaromuid Mupy, «buomnorus. 5—7 xknaccel» u «®dusuka. 7
KJIace».

[Ipn u3yyeHUn XUMHUU MIPOUCXOTUT POPMUPOBAHUE 3HAHUN OCHOB XMMMUECKON HayKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIBHOCTH 4Y€JIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a7aua yueOHOTo MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBl XUMUYECKUX 3HAHUH
— BaXHEHMMX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX IOJOXKEHHUH, IOCTYMHBIX O00O0OLICHUI
MHPOBO33PEHYECKOr0 XapakTepa, fA3blka HayKd, B MPHOOIIEHWHM K HAy4YHBIM METOJaM IO3HAHMS IpH
M3YyYEHHUH BEIIECTB U XMMUYECKUX peakiuii, B (OpMUPOBAHUH U Pa3BUTHM MO3HABATEIBHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-HCCIeI0BATEIbCKON /EATEIbHOCTH, OCBOGHUH IPAaBHI
0e30macHOTO OOpaIeHHs C BEMIECTBAMU B TTOBCEHEBHON KU3HH.

[Ipn u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs Ba)kKHOE 3HAUEHHE MPHOOpEH
TaKHe LENH, KaK:

— (opMupoBaHHEe HMHTEJICKTyalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K caMo00pa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSATHIO pEIIeHUH, CHOCOOHOM aJanTUpoBaThCi K OBICTPO

MCHAIOIINMCSA YCIIOBUAM KU3HU,



— HaIPaBIICHHOCTh OOYUYEHHsI HA CHCTEMATHYECKOE MPHOOIIECHHE 00yJaroInUXCs K CAaMOCTOSTEIbHON
MO3HABATEIBHON NEATEILHOCTH, HayYHbIM METOAAM MO3HAaHHS, (OPMHUPYIOIIUM MOTHBAIMIO W Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrniedeHre yCIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO O00YYAIOIIUMUCS OTBbITA Pa3HOOOpa3HOM
JESTEebHOCTH, TMO3HAHHMS W CaMOIIO3HAHHMS, KJIFOUEBBIX HABBIKOB (KIJIFOYEBBIX KOMIICTEHIIHIA), WMEIOIINX
YHHBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUJIOB JICSATCILHOCTH;

— (opmupoBanue oOme (HyHKIMOHATFHOW M €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHATH U OIICHUBATH SBJICHHUS OKPYKAIOIIErO MHUPA, UCTIONB3YsI 3HAHUS U OMBIT, MMOJy4YCHHBIC
OpU W3YYCHUU XHMHHU, TMPUMEHSATh WX MPH PEHICHUU MPOOJIeM B TOBCEIHEBHOW JKU3HU W TPYAOBOU
JESTEeTbHOCTH;

— ¢opMupoBaHHE Yy OOYYarOMMXCS TyMaHUCTUYECKMX OTHOIICHWW, TIOHMMAaHUS I[EHHOCTH
XUMHUYECKUX 3HAHWH JUIS BBIPAOOTKH SKOJIOTHYSCKH IEIeCOO00Pa3HOro TMOBEACHUS B OBITY M TPYIOBOU
JESTEeTPHOCTH B IEJIIX COXPAHEHHSI CBOETO 3JI0POBbsI U OKPYIKAIOIIEH TPUPOJTHOMN CPEIIbL;

— pa3BHTHE MOTHUBAIMH K O0YYECHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOCHHS  OOIICYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduiss
HAIPaBIICHHOCTH JAJIbHEHIIIETO O0YICHHMSI.

B 9 kiacce Ha usyuenue npenmera «XuUMHS» B y4eOHOM IUTaHE OTBOJAUTCS 2 4aca B HENENI0, B 8
KJlacce — 2 yaca B HEJIeII0
COJAEPKAHUE OBYYEHUS
8 KUIACC

IMepBoHavaJbHbIE XUMHUYECKHE MOHATHS

[Ipenmer xumuun. Posib XMMUM B JKM3HHM 4YeJIOBEKAa. XUMHUA B CHCTEME Hayk. Teila W BellecTBa.
du3nyeckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOsIHUE BellecTB. [IoHsITHEe 0 MeTonax MO3HAHMS B XUMUH.
UYuctele BemecTBa 1 cMecu. CrocoObl pa3faeneHus: CMeCei.

ATOMBI M MOJEKYyNbl. XUMUYECKUE d3JeMEeHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJICKYJIIPHOE YUCHUE.

Xumudeckas popmyiia. BaeHTHOCTE aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemiectB. OTHocuTenbHas aTromHass Macca. OTHOCHTeNbHAash MOJEKyNspHas Macca. MaccoBas [0s
XUMHYECKOTO DJIEMEHTA B COSMHECHHH.

KomnuectBo BemecrBa. Mosib. MousipHass macca. B3anMoOCBA3b KOJIMYECTBA, MAacChl W YHCIA
CTPYKTYPHBIX SIMHHUII BenecTBa. Pacuérrl mo hopMysiaM XUMHYECKHX COCTMHCHHM.

Ou3nyeckue U XMUMHUYECKHE SBICHHs. XUMHUYecKas peakuus W e€ MpHU3HAKU. 3aKOH COXPaHEHUs
Macchl BEIIECTB. XHUMHUYECKHME ypaBHeHusa. Kiaccudukanuss XUMHYECKUX peaknuil (CoequHeHwus,
pasoKeHus, 3aMeleHns], 0OMEHa).

Xumuueckuii IKcnepumenm:



3HAKOMCTBO C XMMHUYECKOI MOCYA0H, nMpaBuiaMu paboTsl B Jab0paTopuu U npuémMamu oOpalieHus ¢
Ja00paTOPHBIM O00OPYIOBAaHUEM, H3YUYCHHE W ONMHUCAHHWE (DPU3NYECKUX CBOMCTB OOPA3IIOB HEOPTAaHMYECKUX
BeleCTB, HaOmoaeHue (u3nueckux (IJIaBICHHE BOCKA, TAasHHE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJIEHCAlMs BOJAbI) M XUMHUYECKUX (TOPEHHME CBEYH, MPOKATMBAHHE MEIHON IMPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SBJICHMI, HaONIOJEHWE W OMNHCAHHWE TMPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pa3iokeHHe caxapa, B3aMMOJCHCTBHE CEpHOM KHCIOTHI C XJOPUAOM Oapus,
pasznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo/ieiicTBUE Kese3a ¢ pactBopom comu meau (11),
U3yueHHE CIOCOOOB pa3felieHus CMeceil: C TIOMOIIbI0 MAarHura, QUIBTPOBaHHE, BBIIAPHBAHUE,
TUCTWIUISILMS, XpoMarorpadusi, MpOBEACHHE OYHCTKM IOBAPEHHOW COJM, HAONIOJICHWE W OIHUCAHHE
pe3yiabTaTOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENeH
MOJIEKYI (I1apOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Boznyxa. Kucinopoa — snemeHT u npoctoe BewiecTtBo. Haxoxnenue
KHCIIOpOJia B MpHpoje, pu3nveckre U XUMHUecKue cBoiicTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kuciopoya. CriocoObl OMy4YeHHUsT KHCIIOPO/I1a B JIA0OPATOPUH U MTPOMBIIIIICHHOCTH. KpyroBopoT Kuciopoaa
B ripupoie. O30H — aJUTOTPOITHAS MOAU(DHUKAIIS KUCIOPOA.

TennoBoii 3hpekT XuMUUIEeCKOr peakui, TEPMOXUMHYECKHE YPAaBHEHHUS, YK30- U DHIOTECPMUUYECKUE
peakuuu. TommmBo: yrois U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHUE MAapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bomopon — snemeHT u mpocroe BemiecTBo. HaxosknaeHwe Bogopoia B MpUpoje, (DU3HUECKHE |
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucmoTsl u conu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckre cBoCTBa BOAbl. Boma kak pactBoputens. PacTBopbl. HachlllieHHbIE 1 HEHACHIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BElIECTB B BOJie. MaccoBasi 10715 BEIIECTBA B pacTBOpE. XMMUUYECKHE CBOKMCTBA
BoAbl. OcHOBaHMs. Poib pacTBOPOB B MpHUPOJE W B JKU3HU 4YeloBeKa. KpyroBopoT BOIbl B MpPHUPO/IE.
3arpsi3HeHue TpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanms HEOPraHUYECKUX COCTUHEHUN. OKcHabl. Knaccudukanms OKCHJIOB:
coyieoOpasyrolire (OCHOBHBIE, KUCTOTHBIE, aM(OoTepHbI€) U HeconeoOpazytomue. HomeHkiatypa OKCHAOB.
PuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loyueHne okcuaos.

OcHoBanus. Knaccudukarus OCHOBaHUWI: MIENOYM W HEPAaCTBOpUMBIE OCHOBaHMs. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUH.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucinor. ®usnueckue U XMMHYECKHE CBOMCTBa
kucnot. Pan aktuBHoctn metaiuioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa coneil. @u3znueckre 1 XuMU4Yeckre cBoiicTBa coseil. [lomyuenue coneil.

['eneTnveckas CBsI3b MKy KIacCaMH HEOPTAaHUYECKUX COCTMHECHUM.

Xumuueckuii IKcnepumenm:.



KaueCTBEHHOE ONpENeIeHHe COAepXKaHUs KHCIopoJa B BO3AyXe, IOJydeHHe, CcoOHupaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAa, HAOIIOIeHHE B3aUMOIEHCTBHUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHHUS W TIPEKpalleHus TopeHus (moxkapa), O3HAKOMIIEHHE C O00pas3llaMH OKCHUIOB H
OIMHMCaHUE UX CBOWCTB, MOJYyYCHHE, COOMPAHHE, PACIIO3HABAHNE U M3yYE€HUE CBOWCTB BOAOpOAa (TOPEHHE),
B3auMojieiicTBue Bojoponaa ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCIIONB30BaHHWE BHICOMATEPHUATIOB),
HabIoieHrne 00pas3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCleIoOBaHHE OCOOEHHOCTEN PaCTBOPEHHUS BEIIECTB
C pa3IM4YHOM pPaCTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAcCOBOM  JIOJNEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C METaJJIaMd (HATpUEM U KajibllueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), HUCCIEIOBaHUE OO0pa3lOB HEOPraHMYEeCKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAOIOZICHHE WM3MEHEHMs] OKPAaCKM HMHIUKATOPOB B pAcTBOpax KHUCJIOT W WIENIOYed, H3ydeHHe
B3aumozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJJIaMH, PEaKIUi
HEUTpaIM3allii, MOJTYyYEeHUE HEPACTBOPHUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETa/ia JPYyTUM U3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/ad N0 Teme «BaxHelmme Kiacchl HEOPraHUYECKUX
COCTUHEHUNY.

Iepuoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudeckux 3j1eMeHToB JI. U. MenaeiieeBa.
CtpoeHue aToMoB. XuUMU4eckas cBsi3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[lepBple MONBITKH KJIacCU(PHUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEIOYHBIE U IIETOYHO3EMENbHbIE METAJIbI, TAIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumudeckux aiemeHtoB [l M. Menpeneesa.
Kopotkonepuoanast u niuaHONepuoanast hopmsl [leproaudeckoii cucTeMbl XUMUYECKHX d1eMeHToB J[. 1.
MenpaeneeBa. [lepuonbl u rpymnmbl. @U3HUECKUI CMBICI HOPSAIKOBOIO HOMEpPa, HOMEPOB NEPUOJIa U TPYIIIIbI
dJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sjiep. M3oTonbl. D1ekTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JI0UEK
aToMOB nepBbIx 20 xumudeckux snemMeHToB llepuoanueckoit cucremsl [. . MenaeneeBa. XapakTepucTrka
XMMHUYECKOT0 dJIEMEHTA I10 €r0 MoJjoxeHuto B [lepuoaunueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH UW3MEHEHHUsI pajadyca aTroOMOB XHMHYECKHX JJEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U MEPUOIAM.

3nauenune llepuogmueckoro 3akoHa u Ilepuoamdeckoil CHCTEMBI XUMUYECKHUX HJIEMEHTOB IS
pa3BuTUA Hayku U npaktuku. [. . Mennenees — yd€HbIN U TpaXk1aHNH.

Xumudeckasi cBs3b. KoBajeHTHas (MOJspHAs W HEMOJApPHAs) CBS3b. ODJEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX AJIEMEHTOB. VIOHHAS CBS3b.

Crenenb oxucneHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [lporecchl OKHUCIEHHS U
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



u3ydyeHue oOpas3loB BELIECTB METAUIOB M HEMETAIOB, B3aUMOJEHCTBHE TMJIPOKCHAA ILUHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEeH, IPOBEICHHUE OIbBITOB, WIIIOCTPUPYIOIIUX IIPUMEPBHl OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOpEHUE, pEaKLIUU Pa3I0KEHUs, COSTUHEHMS).

Meosicnpeomemnvie ceasu

Peanuzanus MeXNpeOMETHBIX CBSI3€H IPU M3YYEHUM XMMHMM B 8 Kjacce OCYHIECTBIIACTCS 4epes3
HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK M MOHATHH, SBISIOIIUXCS CUCTEMHBIMU
JUIS OTZEIbHBIX NPEAMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOm1re ecTecTBEHHO--HAayYHbIe TIOHATHS: HayYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJINU3, CHHTE3,
Kjaccuukanus, MNEepUOANYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOIEIUPOBAHHUE, HU3MEPEHHE, MOJEIb,
SIBJICHUE.

®dusuka: mMarepus, aToM, IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKJIWJ, U30TOIBI, PaJMOaKTUBHOCTb,
MOJIEKYJa, D3JEKTPUYECKUM 3apsijl, BEIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBa, ra3,
¢bu3nyeckre BEIMYUHBI, €IMHULIBI ©3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE31b1, COoNHIIE.

buonorus: porocuntes, npxanue, onocdepa.

I'eorpadus: armochepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOILUINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeECKasi peaKuust

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuueckux sieMeHToB J[. WM. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOWCTB XHMHUYECKHUX JJIEMEHTOB IIEPBBIX TPEX
NIEPUOJIOB, Kallns, KAJIbLUA U UX COEANHEHUH B COOTBETCTBUH C ITOJIOXKEHUEM 3J1EMEHTOB B [lepuonnyeckoit
CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMUYECKOW CBA3M. THIBI KPUCTAUNIMYECKHX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT THIA KPUCTAJUINYECKON PEIIETKN U BUJIa XMMUYECKOM CBSI3H.

Knaccupukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEIIeCTB. XHMHUYECKHE CBOMCTBa BEIIECTB,
OTHOCSIIIUXCS K PA3JINYHBIM KJIacCaM HEOPraHMYECKHX COCIUHEHMM, FeHETUYECKas CBSA3b HEOPraHMYECKHX
BELIECTB.

Knaccupukanys XuUMHUECKUX peakUMid M0 pa3iuyHbIM HpHU3HaKaM (10 YHUCIYy U COCTaBy
YyYacTBYIOIIMX B pEaKIMM BELIECTB, IO TEMJIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTENeHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO KaTajau3aropa). DK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[TonsiTre o ckopocTH xumudeckon peakuuu. [lonsarue 00 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. IloHATHE O TOMOrE€HHBIX M TeTeporeHHbIX peakuusax. I[lonstue o karamusze. [loHsaTue o
XMMHUYECKOM paBHOBecUHU. DakKTOpbl, BIUAIOLIME HAa CKOPOCTb XUMHUYECKONH PpEaKIMH M IIOJI0KEHHE

XUMHNYECKOT'O paBHOBECHA.



OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE peakuumy, JNEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHUE YPaBHEHHH OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEaKLUN C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALMU. DJIEKTPOIUTHI M HEIIEKTPOIUTH. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMANUU BELIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOU CBs3U. CTENEHb AMCCOLIMALMM.
CunbHble U criabble IEKTPOIUTHI.

Peakiium woHHOrO oOOMeHa. YCIOBHA MPOTEKAaHHWs pEaKIUii MOHHOTO OOMEHa, IIOJNIHBIE U
COKpallléHHbIC HOHHBIE YpaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBaHUH U COJIEH B CBETE MPECTaBICHUN
00 3neKkTposuTHYeCcKOl Auccouunanuy. KauecTBeHHbIe peakiiuy Ha HOHbI. [IoHATHE 0 THApOIN3e CoNel.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHM KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U
HEeMeTaJUIoB (rpauTa U anmasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATpusl), MCCIEAOBAHHWE 3aBUCUMOCTHU
CKOPOCTM  XMMHYECKOH  peakuMu OT  BO3JCHCTBHA  pa3iMyHbIX  (aKTOpOB,  HCCIEIOBaHHE
3JIEKTPOIIPOBOJIHOCTH PacTBOPOB BEILIECTB, IPOIEcCa AUCCOLUAIMU KUCIIOT, 1ejloueil U cosel (BO3MOXKHO
HCIOJIb30BaHUE BUJIEO MATE€pPUAJIOB), MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKUA IPOTEKAHUS
peaknuii WOHHOTO OOMeHa (0Opa3oBaHHME OcCaaKa, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid  (FOpeHue, peakuuu
pas3loKeHus, COeIMHEHU ), paclloO3HaBaHUE HEOPTaHUYECKUX BEILECTB C IIOMOIIbI0 KAYECTBEHHBIX pPeaKLuil
Ha MOHBI, peIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayuibl M MX coeIMHEeHUSA

OOmast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEepHbIE CTENEeHH
okucneHus. CTpoeHue U Gpu3ndecKue CBOMCTBA MPOCTHIX BEUIECTB — IaJOTeHOB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xJopa (B3aUMOJEICTBHE C MeTajlllaMH, HeMeTajulaMH, wiesnodaMu). XiopoBogopon. ComsHas
KHCIIOTa, XMMHMYECKHE CBOICTBa, MOJNydYeHHe, IpuMeHeHue. JleiicTBue Xiopa M XJIOpPOBOAOpOJa Ha
OpraHM3M 4esloBeKa. BakHele XJI0pUabl U UX HaXOKIEHHUE B IPUPOJE.

OOmast xapaktepuctuka 37eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. CTpoeHue U (U3MYECKHE CBOMCTBa MHPOCTBIX BELIECTB — KUCIOPOJAa M CEpBI.
AnnoTponHble MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUECKHUE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHUE,
¢usnueckue U XUMU4eckue cBoicTBa. OKCHIBI cepbl Kak IMPEICTaBUTENN KUCIOTHBIX OKcHUIoB. CepHas
KHUCIOTa, (U3NYECKHEe M XHMHUYECKHe CBoWcTBa (oOImMe Kak TMpeACTaBUTENs Kjacca KHUCIOT |
crenuduueckre). XuMUUECKHE peaklnu, JIeKallle B OCHOBE MPOMBILIUIEHHOTO CI0c00a MoydeHus: CepHOn
kucnothl. [Ipumenenue cepHoii kuciaoTel. Cou cepHOM KUCIOThI, KaYeCTBEHHAsl PEaKIHs Ha CyJb(aT-HOH.
HaxoxnaeHue cepbl M €€ COEIMHEHUN B MNpUpoAe. XUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOIIEH CpeJbl
COEMHEHUSIMH cepbl (KHCIOTHBIE JOXIW, 3arps3HeHHe BO3JyXa U BOJOEMOB), CIOCOOBI €ro

MpEOTBPALCHHUS.



OO6mas xapaktepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKHUCJIEeHMs. A30T, pacnpocTpaHeHHWe B mpupone, (uU3MUecKkue W XHUMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupome. AMMmHak, ero (U3HYECKHEe M XUMHYECKHE CBOWCTBA, NOIy4YeHHE U
npumenenne. Comu aMMOHUS, WX (PU3MUECKHEe W XMMHUYECKHE CBOWCTBA, NMpuUMeHeHHe. KadecTBeHHas
peakius Ha HMOHBI aMMOHHMsS. A30THas KHUCIOTa, €€ MoJiydeHue, (u3NYecKue M XHUMHUYECKHE CBOMCTBA
(obmue kaxk mpeacTaBUTENs Kiacca KUCIOT W crenududeckue). Vcronb3oBaHHEe HUTPATOB U coliei
aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX YyHAOOpeHHil. XHWMHYECKOe 3arps3HEHHE OKpPYKAIOUIeH Ccpellbl
COCTMHEHUSAMH a30Ta (KHUCIOTHBIC JOXIHW, 3arps3HEHHE BO3AyXa, MMOYBBl U BomoémoB). Docdop,
ajutoTpornHble Moaudukanmuu docdopa, pusnueckue um xummudeckue cpoiictBa. Okxcua docdopa (V) u
dbochopnHas kuciora, GU3NYECKUE W XMMHYECKHE CBOWCTBa, mojiydeHue. Mcmonb3oBanue QocdaToB B
Ka4yecTBE MHUHEPAIbHBIX yI00OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTJIEpOJ, aJNIOTPONHbIE MOAU(PUKAIIMU, pACIPOCTpaHEHUE B MpUpPoJe, pusnueckue u
XuMHUeckue cBoiicta. AncopOuusi. KpyroBopot yriaepoaa B npupoze. OKCHIIbI yriepoia, UxX pU3ndecKue
U XUMHYECKHE CBOWCTBA, JCHCTBHC HA >KUBBIC OPTaHW3MBI, IMOJTYYCHHE M TPUMEHEHHUE. DKOJIOTHYSCKUE
npoOyieMbl, cBsi3aHHBIE ¢ OkcuaoM yriepoaa (IV), rumoresa mIoOaTbHOTO TOTEIUICHHUS KIIMMATa,
MapHUKOBBIN AP (deKT. YToNbHAs KUCIOTa U €€ CONHU, NX (PU3HUeCKUe U XMMUUYECKHUE CBOMCTBA, MOTyYeHHUE U
npuMmenenue. KaduectBenHas peakius Ha kapOoHaT-MOHBI. Mcnonp30BaHue kKapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHaYaIbHBIEC TOHITHS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHHX yriepoja (MeTaH, dTaH,
STHJIEH, alleTHIICH, dTaHOJ, TIUIEPUH, YKCYCHas KucinoTa). [IpupoaHbie UCTOYHUKHU YTIEBOJOPOIOB (Yroib,
IPUPOJHBIN Ta3, He(Th), NPOAYKTH UX HepepaboTku (OEH3HMH), UX POJb B OBITY W NPOMBIIUIEHHOCTH.
[ToHsATHE O OMOJOTMYECKHN BaXKHBIX BEIIECTBAX: XKHUpaX, OeNkax, yrieBoAax — M UX POJIH B KU3HU YEJIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COSTUHEHHA.

Kpemuuii, ero ¢usmueckre W XHUMHUYECKHE CBOICTBa, MoiyueHHe M mnpuMeHeHHe. CoequHEeHHs
KpeMHus B ipupojie. O6mue npeacrapneHus 06 okcuae kpemuus (1V) u kpemuueBoit kucnore. CHUIMKATHI,
WX UCIOJB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHEWIINE CTPOUTEIBLHBIC MaTepUANBl: KepaMHUKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobieMbl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB
B MTOBCE/THEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHne OoO0pa3lloB HEOPTaHWYEeCKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TIPOBEICHHE
Ka4eCTBEHHBIX PEAKIIMA Ha XJIOPHI-HOHBI U HAOJIOICHUE TIPU3HAKOB MX MMPOTEKAHHUS, OTBITHI, OTPAXKAIOIIHE
¢du3nyueckne M XHMMHYECKHE CBOWCTBA TAJOTCHOB M WX COEIWHEHUH (BO3MOXKHO WCIOJIb30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIOB (TAJIOT€HH]IOB), O3HAKOMJICHHE C OOpa3amu
ceppl W €€ COeAMHEHUSMH (BO3MOXXKHO HCIOJIB30BaHUE BHICOMATEPHATIOB), HAOIIOJCHWE IpoIecca

oOyriuBaHUs caxapa MOJ JeHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTHI, MU3y4YE€HHE XUMHYECKHX



CBOWCTB pa30aBJICHHOM CEPHOW KHUCIOTHI, MPOBEAECHHWE KAYECTBEHHOW peaknuu Ha Cyiab(dar-uoH u
HaOII0JIcHNEe TIpU3HaKa e€ MPOTEKaHUsI, O3HAKOMIICHHE ¢ (PU3MUECKHMMH CBOMCTBaAMHU a3oTa, ¢ochopa u ux
COeIMHEHUIl (BO3MOXKHO UCIOJIB30BAHUE BHJICOMATEPUANIOB), 0Opa3maMu a30THBIX MU (POCHOPHBIX
ynoOpeHuid, TOJy4YeHue, coOupaHHue, pPaclHo3HaBaHUE M H3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KAueCTBEHHBIX pEakui Ha HOH aMMOHHUs U ¢docdaT-uOH M HU3yUYEeHHE IPU3HAKOB HUX MPOTEKaHUS,
B3aMMOJICIICTBIE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO — HCIIOJb30BaHHE
BUJICOMATEPHUAIIOB), HM3yUYCHUE MOJEICH KPUCTAIUIMUECKUX PEmETOK anMasza, rpaduta, QysuiepeHa,
O3HAKOMJIGHHE C MIPOIIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM
MIPOTUBOTIa3a, MOJydeHne, coOOMpaHne, paco3HaBaHUe U U3y4YeHHUE CBOMCTB YIJIEKHUCIIOrO Ta3a, MPOBEACHHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHJIMKAT-MOHBI W U3YyYEeHHE NPU3HAKOB HX MPOTEKaHUS,
O3HAaKOMJIEHHE C MPOAYKLHEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHHE 3KCIEPUMEHTAIBHBIX 3a7ad I10
Teme «BaxHelme HeMeTaluIbl U UX COCAUHEHHS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi XapakTepuCTUKa XUMHYECKHX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX TOJOXKEHUS B
[lepuonnueckoii cucreme xummudeckux snemeHtoB [[. M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTaJlIoB. MeTtannuyeckas CBSI3b U METaJNIM4yecKasi KpUCTaJUIMYecKash peléTka. DIeKTPOXUMUUECKUN psij
HanpspkeHud MmetayuioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. OO0mue crocoObl MONTy4eHUs
MeTaisioB. [loHsTHE 0O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb,
YYT'yH, JIOpaTOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBILIUIEHHOCTH.

[[lenounble meTamibl: noJjiokeHue B llepuwonnueckoil cucremMe XUMHYECKHX dieMeHtoB [l M.
MenieneeBa, cTpoeHHE UX aTOMOB, HaxokieHue B mpupoje. Ousnueckue U XMMHUUYECKHE CBOMcTBa (Ha
npuMepe Hatpust U Kanusi). OKCUAbI U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne 1eNoYHbIX METaJIOB U
WX COCUHEHMUII.

[IlemoyHO3eMeENbHBIE METAUIBI MAarHUd M Kalblui: mosoxkeHue B Ilepuogmdeckoil cucreme
xumHuueckux aiemMeHToB [[. . MenneneeBa, cTpoeHHE UX aTOMOB, HaX0XXJ€HUE B ipupoje. Pusznyeckue u
XMMUYECKHE CBOIMCTBA MarHMs M Kanblus. Baxkueimme coenuHeHHs Kaiublusl (OKCUA, THIPOKCHUI, COJIH).
JXécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumudeckux sneMeHToB J[. M. Menneneesa,
CTpOEHHUE aTOMa, HaXOKAeHUe B pupoae. Pu3nueckue 1 XUMHUECKUE CBOWCTBA aMIOMUHUSA. AM(OTEpHbIE
CBOMCTBA OKCUJA U TUAPOKCUAA ATFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoit cucreme xumuyeckux snemeHtoB . M. Menpaeneesa,
CTpOEHHE aTroMma, HaxokJeHue B mpupoae. dusznueckue U XUMHUYECKHE CBoWcTBa kene3a. OKCUIbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u mony4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMM METa/lIOB M CIUIaBOB, MX (DPM3MUECKUMHU CBOICTBaMH, H3Yy4YEHHE

pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXHO HCIIOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH



B3aMMOJICHCTBUS OKCHJA Kajblusli M HATpUs C BOAOM (BO3MOXHO HCIIOJIB30BaHUE BHJIEOMATEPHAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJIBL, MTPOLIECca TOPEHHUS Kene3a B KUCIopo/ie (BO3MOXKHO HCIIONIb30BaHHE
BHUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pPEaKUUd Ha WOHBL: MAarHus, KajbLus,
amomuHus, 1uHKa, ckene3a (1) w xemeza (Il), memm (ll), HaOnromeHwe u omUcaHUE TIPOIECCOB
OKpAaILIMBaHUs IJIAMEHH MOHAMM HATpUsl, KA M KaJblus (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB),
uccienoBaHre amMQpOTEepHBIX CBOMCTB THIPOKCHIA aJTIOMUHUS W THAPOKCUAA IIMHKA, pEUICHHE
AKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BaxxHelme MeTauibl U UX COSAMHEHUS».

XuMus 1 OKpy:xkamoumas cpeaa

BemectBa u MaTepuaibl B IOBCEIHEBHOM JKM3HU YeJIOBEKAa. be30macHoe UCIOIb30BAHKUE BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [IepBas moMOILb MPH XUMUYECKUX 03KOTaX U OTPaBICHUSX.

XuMHUYECcKOe 3arpsi3HEHUE OKpYKarouied cpeibl (mpeneiabHas JA0MyCTUMas KOHIEHTpaIUsl BEIIECTB,
nanee — [1/1K). Poib XuMuu B pelieHUH 3KOJIOTMYECKUX Ipodiem.

Xumuueckuit Ixcnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIE MaTepUabl).

Meoswcnpeomemmnnie ceasu

Peanuzarusi MeXNpeaMETHBIX CBSI3€M NMpH M3YYCHUH XHUMHU B 9 Kilacce OCYIIECTBISIETCS uepes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TMOHATUH, SIBISIFOIIUXCS CHUCTEMHBIMH
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHATUS: HAy4YHbIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHANIU3, CUHTE3,
KJIacCU(UKALUSA, TEPUOAUYHOCTh, HAOIIOJCHUE, DSKCIICPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICIb,
SIBIICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MATEpUAJIBL.

®dusnka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJMOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKHUI 3apsiji, TPOBOJHUKH, TTOTYIIPOBOAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHME BEIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMUECKAsT peIéTKa,
CIUIaBbI, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MIBI,
Connue.

buonorusi:  ¢dorocunTes, gpixanue, Ouocdepa, HIKOCHUCTEMA, MHUHEpaIbHBIE  yI0OpeHus,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMaeMbIe, TOTUIHBO,
BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS IMPOI'PAMMBLI IO XUMHUHU HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHHs IOCTUTAIOTCS B

Xone O6y‘—IeHI/I$I XUMHUHU B C€IHUHCTBE y‘—IC6HOI71 M BOCIHTATEeILHOMN JACATCIBHOCTH B COOTBETCTBHH C



TPaTUIIMOHHBIMH POCCUHCKUMHE COIIMOKYJIBTYPHBIMH M TyXOBHO-HPABCTBCHHBIMH LIEHHOCTSIMH, TTPUHSATHIMU
B 00mIecTBE MpaBUIaMU U HOPMaMH MTOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS
Y COLMATN3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIBITA JCATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B
YacTH:

1) naTpruoTHYeCKOro BOCIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTyPHOMY, UCTOPUIECKOMY U HAYYHOMY HACJIEIHIO,
MOHMMAaHMs 3HAYCHUsT XUMHYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAICTh
JTOCTOBEPHOH MH(pOpMAIMEl O MEePEIOBBIX JOCTHKEHHSIX U OTKPBITHSIX MHUPOBOH M OTCUECTBECHHOW XMMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa M OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MPEJCTABICHUS O COIMAJIbHBIX HOPMAaxX W MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKATHBHOH KOMIIETCHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHO-HUCCIIEI0BATEIBCKOM, TBOPUECKOM
U JPYTUX BUAAX JIEATCILHOCTH, TOTOBHOCTH K PA3HOOOPA3HOM COBMECTHOU JEATCIILHOCTH IPH BHITIOTHCHHH
y49eOHBIX, TI03HABATEIBHBIX 3a/1a4, BBIOJIHCGHUU XHMHUYCCKUX OJKCIEPUMEHTOB, CO3JIaHUU YYCOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHHUIO U B3aUMOITOMOIIIM B MPOLIECCE ITOH Y4eOHOU JIEATEIbHOCTH,
TOTOBHOCTH OIICHUBaTh CBOE TOBEJCHHE W TOCTYNKH CBOMX TOBAPHILIECH C IMO3WUIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICJICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TPEJCTABICHUS] O BEIIECTBE M XHUMHUYECKOW peakIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBISIOUINE OCHOBY JJI MOHHUMAHHs CYIIHOCTH HAay4YHOMN
KapTUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHPOJBI, B3aMMOCBS3SIX
YeJIOBEKa C MPUPOTHOM CPEIOH, O POJIH XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HANIPABIEHHBIC HA MOJTYYCHHE HOBBIX 3HAHUI MO XWMHUHU, HEOOXOIUMBIE
s 0OBsCHEHUS HAOMIOAAeMBIX TMPOILECCOB U SBICHHM, TMO3HABaTeNbHON, WH(MOPMAIMOHHONW W
YUTATEIBCKON KYJIBTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITCIIbHON pabOThl C Y4EOHBIMH TEKCTaMH,
CIIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHHUECKUMHU CPEJCTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOy4eHHI0 U TIO3HAHWIO, JII0OO3HATENLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHONH U HCCIEAOBATENbCKOW JIeATETbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHS O0yUYCHHS B TaIbHEHIIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH J>XWU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KWU3HU, OCO3HAHWE TOCIEACTBHIM W HENPUSTHE BPEIHBIX MPUBBIUEK (YIOTpeOICHHS
QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBW OE30MAaCHOCTH MPU OOpaIEHUN C

XUMHNYECKHNMMU BCIIIECTBAMU B 6BITy n peam)HofI KHU3HU,



5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHUYECKOMY H3YyUEHHUIO Mpodeccuili U TpyAa pa3IudyHOro poja, yBaXeHHe K TPydy U
pe3yibTaTaM TPYIOBOM JAESITENIbHOCTH, B TOM YHCJIE€ Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BHIOOp WHIWUBUIAYaTbHOW TPACKTOPUU NPOAODKEHUS O0O0pa3oBaHUs C y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npodeccuoHaNbHOM AEATeIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeCcCuOHATIBLHOM cperie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTMYECKHU 1eIecO00pa3HOe OTHOLICHHE K MPUPOJEe KaK MCTOYHUKY KU3HHU Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMSI, IMOHMMAaHHE LIEHHOCTH 3JI0pOBOro M Oe3zomacHOro oOpa3a >KH3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U TICUXHUYECKOMY 3I0pPOBBIO, OCO3HAHKE IICHHOCTH COOJIIOICHUS
MpaBWJI OE30MMACHOTO TIOBEICHUS TIPH PabOTe ¢ BEIISCTBAMH, & TAKXKE B CHTYAI[USAX, YTPOKAIONIUX 3I0POBHIO
W SKU3HH JIIOJICH;

CHOCOOHOCTH TPUMEHATh 3HAHHS, MOJy4YaeMble MPH HM3YYEHUH XUMHH, JUIsI DPELICHUS 3a1ad,
CBSI3aHHBIX C OKPYKAIOIIEH NPUPOJHOW CPENOM, I TOBBILICHUS YPOBHS SKOJOTMYECKOW KYJIBTYPHI,
OCO3HAaHUS TJI00aTHHOTO XapaKTepa dKOJIOTHUSCKUX MPoOJIeM M MyTel UX PEIIeHUs! TOCPEICTBOM METO/I0B
XUMHUHU, SKOJOTMYECKOIO  MBILUIEHUS, YMEHUS pPYKOBOJACTBOBAaTbCS WM B  II03HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOMN MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIICISIFOT 3HAYUMBIC JIJIsi (POPMUPOBAHUSI MUPOBO33PEHUS
oOIIeHay4YHbIE TOHATHS (3aKOH, TEOpHSs, MPHHIIUI, TUNOTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
JPYTO€.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpEIMEeTax M MO3BOJSIOT Ha OCHOBE
3HAHUN M3 STUX NpeaMeToB (HOPMHUPOBATH MPEACTABICHHWE O IIEJIOCTHOM HAy4YHOW KapTUHE MHUpa, U
YHUBEpCaJbHbIE Y4YeOHBbIC IeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHBIE, PETyJISTUBHBIC), KOTOPHIE
obecnieunBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTETbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM IesATeTbHOCTH.

IMo3naBaTebHBIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS

ba3oBble Jlornueckue geicTBus:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI TP OCBOEHUM 3HAHUW: PACKPBIBATh CMBICI
XUMHUYECKUX TOHATHH (BBLACIATh MX XapakTEpHbIE MPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b C JPYTUMU
TIOHSTHSMH ), UCTIOIH30BATh MOHSATHS JIJI1 OOBSICHEHHS OT/IETBHBIX (DAKTOB U SBJICHU, BHIOUPATh OCHOBAHUSI
U KpUTEpPUH s KIacCU(PHUKAMA XUMHUYECKHX BEHIECTB M XHWMHUYECKHX pPEaKIWi, YCTaHaBINBATh
MPUYUHHO-CTICJICTBEHHBIE CBSI3HM MEXIy OOBEKTaMU W3Y4YCHHs, CTPOHUTH JIOTHUECKHUE PACCYXKICHUS
(MHAYKTUBHBIE, IEIYKTUBHBIE, 10 AHAJIOTHUH ), JIEJIATh BHIBOJIbI U 3aKJIFOUEHNUS;

yMEHHE TPUMEHSATh B TIPOIEcCe TO3HAHWS TOHATUS (MPEAMETHBIE U  METalpeIMETHBIE),

CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XUMHHU, TPE0OPa30BbIBATH IIUPOKO MPUMEHSEMBIE B



XUMHHM MOJIENIbHbIE TPEACTAaBICHUS — XUMHYECKHM 3HaK (CHMBOJ 3JIEMEHTa), XUMHuYeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIUH — MpH pPElIeHUH Y4eOHO-TIO3HABATEeNbHBIX 3a7ad, C Y4YETOM 3THUX
MOJICTIbHBIX MPEICTABICHUI BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3y4aeMbIX 00ObEKTOB
— XUMHUYECKHX BEIIECTB M XHMHUYECKUX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U U MPOTUBOPEUHS B H3y4aEMBbIX MPOIECCaX U SIBICHUSAX.

Ba3oBble uccienoBarejabcKkue NeiicTBUA:

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS, a TaKXKE B
KaueCTBE OCHOBBI JUI (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OpraHU3allid M TPOBEACHUIO  YUYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJ0M IPOIIecca, CaMOCTOSTeNIbHO IPOrHO3UPOBATh €0 pe3yibTar,
dbopMynpoBaTh 0000IICHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIISATh
OTYET O MpOoAETIaHHON paldoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHATH3UPOBATH U MHTEPIPETUPOBATH MH(POPMAIUIO Pa3IUYHBIX BHJIOB U (hopm
MPEACTABJICHUS, TMOIYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISipHAs JIUTEpaTypa XUMHUYECKOTO
coJiepKaHusl, CIpPaBOYHBIE MMOcoOus, pecypchl MHTepHETa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUYMBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE MPUMEHATh pa3IW4YHble METOJbl W 3alpochl NpU MOHCKE M OTOOpe HHPOpMAIUH H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX /i BBIMOJHEHUS Y4YEOHBIX M I[IO3HABATENIBHBIX 3a/a4
ONpeAeN€HHOr0  TUNA, NPHOOpETEeHHE OmbiTa B  00JaCTH  WCHOJB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIA/ICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO  BBIOMpATh ONTUMaJbHYIO (QopMy MpeAcTaBieHuss uHGOpMalud U
WJUTFOCTPUPOBATH pelIaeMble 3aJ1a4l HECIOKHBIMU CXEMaMU, JuarpaMMamu, ApyruMu hopmMamu rpaduku u
UX KOMOMHAILIMSAMU;

YMEHHE HCIONb30BaTh U aHAIM3UPOBATH B MpoIlecce YUeOHOM M MCCIeq0BaTeNbCKON NeSTeNbHOCTH
WH(OPMALIMIO O BIMSHUM TPOMBIIIIEHHOCTH, CEIbCKOTO XO3sIiiCTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karolle MPUPOTHON CPEbI.

KoMMmyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0/ Auajora u (WIn) IUCKYCCHH) MO CYIIECTBY 00CYXIaeMOil TeMBI,
(bopMyIHUpOBaTh CBOM MPEIOKEHHUSI OTHOCUTEIBHO BBIMOJHEHUS MIPEITIOKEHHON 3a/1a4H;

YMEHUS TIPEJICTaBIATh TMOJYYCHHBIC PE3yJbTaThl IMO3HABATEIHHOW JESITEIBHOCTU B YCTHBIX H
MUCBbMEHHBIX TEKCTax; JeNiaTh MPE3CHTAIMI0 PE3YJIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO DKCIIEPUMEHTA
(;mabopaTopHOro ombITa, TA00PATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW IMO3HABATEILHON W

HCCIIeI0BATEIbCKOM ACATCIIBHOCTH IIPU PCIICHHUH BO3HHUKAIOMIUX HpO6J’IeM Ha OCHOBC yqéTa O6H.[I/IX



MHTEPECOB U COTIACOBaHM MO3ULMH (00CYX1eHHsI, 0OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAUHALUS
COBMECTHBIX JCHCTBUIL, ONpeielIeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBa BBITIOJIHEHHONW PabOThI U IpyTHE).
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBHUS:
YMEHUE CaMOCTOATENIBHO ONPENENIATh LEIU JACATCIBHOCTH, IIAaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JESTENbHOCTb, BBIOMpaTh Haubolee
3 deKTUBHBIE CIIOCOOBI PELICHUs Y4eOHBIX M MO3HABATENbHBIX 3a/la4, CaMOCTOSATENIBHO COCTaBJIATh WM
KOPPEKTUPOBATh MPEJIOKEHHBI AJITOPUTM ACUCTBUN IIPU BBIIOJIHEHUHU 33JaHUN C Y4ETOM IIOJyYECHMS
HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTAaX — BEUIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJYYCHHOTO
pe3ysibTaTa 3asBICHHOM LIEJIM, YMEHHE HCIOJIb30BAaTh M aHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbIC B
YCIIOBUU 3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S3aTENBHOTO COJECpPYKAHHUS, YCTAHOBJIEHHOTO
JaHHOM (enepanbHON pabodel MporpaMMoM, BBIIEISAIOT: OCBOEHHbIE OOYYaroIlMMUCS Hay4dHble 3HAHUS,
YMEHUS U CIOCOOBI JecTBUH, crienupuueckue s npeaMeTHOW obaactu «XHUMUS», BUJIBI 1ESTEbHOCTH
[0 TOJYyYEHUI0 HOBOTO 3HAHUS, €ro HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IUYHbIX
Y4eOHBIX U HOBBIX CHTYallUsX.
K koHiy oOydyeHus B 8 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUM:
® PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHATHH: aTOM, MOJIEKYJIA, XUMHUYECKHH DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHAs aTOMHAsi U MOJIEKYJISIPHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasl J0Jil XMMHUYECKOTO 3JIEMEHTa B COEJUHEHHM, MOJSPHBIH O0BEM, OKCHJ, KHUCIOTa,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTb, CTCICHb OKHUCIICHMS, XUMUYECKas peaklus,
KJaccu(uKalus peakuuil: peakiuy COECIUHEHUs, peaKklUH pa3oKeHUs,, PeaklMH 3aMelleHus,
peakuuu oOMEeHa, SK30- U SHAOTEPMHUUYECKUE PEaKILUH, TEIIOBOU 3(PPEeKT peakiuu, siipo aroma,
ANIEKTPOHHBIN CJION aroma, aTOMHas opOuTanb, paguyCc aromMa, XMMUYecKas CBs3b, HOJSpHas U
HENoJIIpHasi KOBAJIEHTHAs CBs3b, NOHHAs CBS3b, NOH, KaTHOH, aHWOH, PacTBOpP, MAaccoBas J0JIs
BellecTBa (MIPOLEHTHAs: KOHLIEHTPAIMs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX TMOHATUN M NPUMEHATH 3TH MOHATUS IIPU
OINMCAaHUU BELIECTB U UX NPEBPALLEHUN;

® UCMOJb30BAaTh XUMHUYECKYIO CHUMBOJHMKY Ui COCTaBJIE€HUS (OPMYN BEIIECTB M YpaBHEHH
XUMHYECKUX PEAKIINI;

e OMpeneNiaTh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWMHApHBIX COEIMHEHMSAX, CTENEHb OKHCICHHS
JJIEMEHTOB B OMHAPHBIX COEIUWHEHUSX, NMPUHAMJIEKHOCTh BELIECTB K ONpEeAeNEHHOMY KIaccy
COeMHEHMI 10 opMysiaM, BUJ XMMUYECKON CBS3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHUYECKHUX

COCINMHCHUAX



e packpsiBaTthk cMmbIch [lepuonuyeckoro 3akoHa J[. M. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUOJUYECKON 3aBHCHMOCTH CBOWCTB XHUMHYECKHMX JJIEMEHTOB OT HX IIOJOKEHUS B
Ileproguueckoit cucreMe, 3aKOHOB COXPAHEHUsSI MACCHI BEILECTB, TOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHMs, 3aKOHa ABOraipo;

® ONUCBHIBATh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ileproanueckoil cucTEMBbl XUMHUYECKUX
AJIEMEHTOB: PA3JIN4aTh MOHATHS «TJaBHas moarpynmna (A-rpynmna)» u «nobouynas noarpymmna (b-
IpyIIa)», Majible U OOJIbIINE NEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B TaOyIuIe
«Ilepuonuyeckas cucremMa xumuueckux odsiemeHtoB JI. M. MenneneeBay ¢ 4HMCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB W 3aps sapa, ooliee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHNE UX 10 3JIEKTPOHHBIM CIIOSIM);

e KJjaccu(UUUPOBaTh XUMHUYECKUE IEMEHTHl, HEOPraHMUECKUE BEIIECTBA, XMMUYECKHE pEeaKIUH
(10 YMCITy M COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETNIOBOMY 3P PEKTY);

® XapakTepu3oBaTb (ONHUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEP:K/1asi ONMMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XMMHUYECKUX
peaKIuii;

® [IPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSAX;

® BBIYKCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO J1OJIIO
XMMHUYECKOr0 3JIeMEHTa MO0 (OopMyle COECIUHEHHs, MACCOBYIO JOJIO BELIecTBa B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

® [IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHONU AEATEIbHOCTH — AQHAJIW3 U CHHTE3, CPABHEHHE,
00o011eHue, cucTeMaTH3alnio, KIacCu(pUKaIHIO, BbISIBICHUE PUUUHHO--CIEICTBEHHbBIX CBSI3eH —
JUIS U3y4eHUs CBOMCTB BEUIECTB M XHUMHUYECKHUX pEaKIUil, €CTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HA0JI0/IeHUE, U3MEPEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH);

e cjenoBaTh IpaBHJIaM IOJb30BaHUS XMMHMUYECKOH MOCYI0H M J1abopaTOpHBIM 000OpyAOBaHUEM, a
TaKXe MpaBuiiaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLHUSAMH 10 BBITOJIHEHHIO
71a00paTOPHBIX XMMHUYECKMX OIBITOB IO TMOJIYYEHHIO M COOMpPaHMIO Tra3000pa3HBIX BEILIECTB
(Bomopoa M KHCIIOpO/A), IMPUTOTOBIIEHUIO PACTBOPOB C ONPEAENEHHOM MaccoBOM moiei
pacTBOPEHHOIO BELIECTBAa, IJIAHUPOBAaTh M MPOBOJUTh XHMHUYECKHUE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB  (JTAKMYC,
¢beHondragent, METUIOPAHXK U APYTHeE).

K koHiy oOy4yeHus B 9 Kjacce HpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh

c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IMOHSITHHA: XUMHUYECKUH JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, AaHHOH, TIPOCTOE  BELIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJEHTHOCTbD,

QJICKTPOOTPULATCIIBHOCTL, CTCICHb OKUCIICHHA, XUMHUYCCKAA pCaKlus, XUMHYCCKAsA CBsA3b,



TEII0BOM 3 (HEKT peakiuu, MOJb, MOJISIPHBIA O0BEM, PAaCTBOP, AIEKTPOJUTHI, HEIICKTPOIHUTHI,
AJICKTPOJIMTUYECKAS JTUCCOIMAIIMS, PEaKIMH HMOHHOTO OOMEHa, KaTaJu3aTop, XHUMHUYECKOE
paBHOBecHE, OOpaTUMbIE U HEOOPATUMBIE PEAKIIUH, OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHUCJIUTEb, BOCCTAHOBUTEIIb, OKHCJICHHE M BOCCTAHOBJICHHE, AaJUIOTPOMUs, aM(OTEPHOCTH,
XUMHUYECKas CBS3b (KOBAJICHTHAsI, HOHHAS, METaJUTMYECKas ), KPUCTALINYECKAs PEIIETKA, KOPPO3HS
METAJIOB, CIUIaBbI, CKOPOCTh XMMUYECKOW peaKkinu, IpeaeabHo qonycTuMas konmenTpanus [TJK
BCILIECTBA;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUH W MPUMEHATHh 3TH MOHATHUS MPHU
ONMCaHUU BELIECTB U UX NPEBPALICHUN;

UCIOJIb30BaTh XMUMHUYECKYI0 CHUMBOIIMKY IS COCTaBlieHUS (OPMYNl BEUIECTB W YPaBHCHHIA
XUMHYECKUX PEAKIIUN;

ONPEACISTh BANCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX OJJIEMEHTOB B COCIUHEHUSX
Pa3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COECAMHEHHN IO
dbopMynaM, BUJI XUMHUYECKON CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJIMYECKas)) B HEOPraHMYEeCKHX
COCMHEHUSX, 3apsA] MOHA MO XUMHUYECKoW (opmyne, xapakTep Cpelasl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUI KPUCTAIIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona J[. M. MeHneneeBa W JEMOHCTPUPOBATH €r0
MOHMMAHHUE: ONHUCHIBATh W XapaKTepU30BaTh TaONMuUHyr ¢GopMy I[leproanueckoil CHCTEMBI
XUMHYECKHUX JJICMCHTOB: pa3lindyaTh MOHATUS «TJIABHAs TOATpymma (A-Tpymma)y H «Io0oIHas
noarpynna (b-rpymma)», maneie u OonblIMe MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B TEPUOAMYECKON TalnWile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB | 3aps sAipa, o0IIee YMCIIO SJIEKTPOHOB U paclpeiesieHUue ux 1o
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBONCTB AJIEMEHTOB U UX
COCAMHEHMH B IIpeenax MajbIX [IEPUOJIOB U IVIaBHBIX NOATPYIII C YYETOM CTPOCHUS UX aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUUYECKHE AHJIIEMEHTHI, HECOPraHUYECKHUE BEIIECTBA, XMUMHYECKUE PEaKIUU
(0 YmMCIly ¥ COCTaBY yYacCTBYIOIIUX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3(PeKTy, M0 N3MEHEHHUIO
CTENEeHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME M crenuuueckue XWMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPKIAsd ONMHCAHUE MPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpPaBHEHUH
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHHMS AJIEKTPOJIUTAYECKON AUCCOLMALMU KUCIOT, IIEJI0YEH U COJICH, MOJHbIE U
COKpalI€HHBIC YPAaBHEHHS PEaKI[Mii MOHHOTO OOMEHa, ypaBHEHHS PEAKIUi, MOITBEPKIAFOIINX
CYILIECTBOBAHUE T€HETUYECKOMN CBSI3U MEXK/Y BEIIECTBAMU PA3JIUYHBIX KIJIACCOB;

pPacKphIBaTh CYHIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEIACTBOM COCTABJIEHUS

QJICKTPOHHOT'O OajaHca 3THUX peaKuHﬁ;



MMPOTHO3UPOBATH CBOICTBa BCIHICCTB B 3aBUCUMOCTU OT HUX CTPOCHHA, BOSMOXHOCTH IMPOTCKAHUA
XMMHYECKHX MPEBPALICHNH B PA3IMUHBIX YCIOBHSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO [OJIO
XMMHYECKOTO 3JIeMEHTa 10 (opMyrne COeIMHEHHUs, MacCOBYIO JOJIO BEIIECTBA B PacTBOpeE,
MPOBOANTH PAcUYETHI IO YPAaBHEHHUIO XUMHUECKOH peaklny;

COOJIO/IaTh TpaBHiIa IOJB30BAHUS XUMHYECKOH IMMOCYIOW M J1a0OpaTOpPHBIM 00OpYyIOBaHHEM, a
TaKKe MpaBuia OOpaIleHus] ¢ BEIIECTBAMU B COOTBETCTBHU C MHCTPYKUUSMHU IO BBITIOJHEHHIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHHIO M COOMpaHHMIO Tra3000pa3HBIX BEIIECTB
(aMMHMaKa U yIIeKucioro rasa);

IIpOBOAUTD pcaKkuuu, MOATBCPIKAAOIIUC Ka4eCTBCHHBIHM COCTaB Pa3JIMIHBIX BCIICCTB:
pacno3HaBaTh OIBITHBIM IYyTEM XJIOpHA-, OpoMHI-, HMOAWA-, KapOoHaT-, Qocdar-, cuiamkar-,
cynb(haT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHSI 1 MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE
B BOAHBIX PAaCTBOPAX HCOPraHMUCCKHUX BCHICCTB,

NPUMEHSATh OCHOBHBIC OIEPALMH MBICIUTEIBHON JESTENbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE,
O606III€HI/I€, CUCTCMATU3AalUI0, BBIABJICHHUC IMMPUYMHHO-CIICACTBCHHBIX CBSI3EH — Il U3YUYCHUA
CBOMCTB BEIICCTB H XHUMHYCCKHUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOABLI IIO3HAHUA —

HaOIt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII ).



TEMATHYECKOE IINTAHUPOBAHHE

8 KJIACC (2023-2024 y4eoHbIii T01)

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3aesioB U TeM JIeKTPOHHBbIE (undposbie)
KoHnTpoJbHbIE IpakTuyeckue
n/n NporpamMmMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
X — o
1.1 ecifziosHaHMﬂBZ)Kiaimqugjljs; 5 2 bubmorexa 1OK
' p https://m.edso00.ru/7f41837c
NIESITENILHOCTH YeJ0BeKa
bubnnoreka HOK
1.2 B 15 1
CIUCCTBA M XHMHHICCIHE peakiin https://m.edso00.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYEeCKUX BelleCTB
91 Boznyx. Kucnopon. Ilonarue o0 6 bubnuoreka [HOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsatue o xucnorax u 3 1 bubnuoreka [HOK
' COMAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. Ilonsatue 00 5 1 bubnuoreka HOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837c
94 OcHoBHBIE Kkmaccel |, 1 1 bubnuoteka [HOK
' HEOPTaHMYECKUX COCTUHEHUIA https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3akoH u Ilepuoagnueckas cucrema xumuyeckux 3djiemeHToB . M. MenneneeBa. CtpoeHune atoMoB. XUMHYECKAs

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aknuu

3.1

[Tepuoanueckuit 3aKOH 51
[Tepnonnueckas cucrema
XxuMu4deckux anaementoB . U.

Menaene-eBa. CtpoeHne aToma

buobmmoreka
https://m.edsoo.ru/7f41837c

LIOK
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Xumudeckas BSI3b.
3.2 OKI/ICJII:"[(‘:GJIBHO- o 8 1 bubmmorexa LOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCJIIBHBIC peaKLII/II/I
Uroro no pazneny 15 bubmiorexa HOK
https://m.edso0.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmiorexa HOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB IIO 68 3 6
ITPOTPAMME

9 KJIACC (2023-2024 y4eoHblii rom)

KoJsnuyecTBo 4acoB

HaumeHoBaHue pas3aenos " TeM DJIeKTPOHHbIE (uudposbie)
Ne n/m Kontpoabnbsie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1. BemecTBo U XuMH4yecKkune peakiun
[loBropenne u  yriyOjaeHHe  3HaHUI bubnuoreka HOK
11 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX 4 bubnuoreka [HOK
' peaxuii https://m.edsoo.ru/7f41a636
DNeKTpoUTHYECKast JIACCOIUAITUS. bubnuoteka HOK
13 8 1
XUMUYECKUE PEaKIUH B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Paszpnen 2. Hemera/uibl M X COeIMHEHUS
21 OOmast ~ XapakTepUCTHKAa  XHUMHYECKUX 4 1 bubnuoreka HOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
., Obmas xai)/allirepncmxa . ZH;/M%CKIZZ . Euorexa 110K
. JIIEMEHTOB -TPYTIITHIL. "
1 pyn P https://m.edso0.ru/7f41a636
COEAMHEHUS
2.3 OOmiast ~ xapakTepucTUKa  XUMHYECKUX [ 1 bubnuoteka HOK
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aneMeHToB VA-rpynmnsl. A3ot, hocdop u ux
COCMHEHUS

OOmiass ~ xapakTepuCTHKa  XUMHYECKHX

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

bubanoreka

LIOK

2.4 IVA- .y 8
MeMeHTUOB TPy fepot - H https://m.edso0.ru/7f41a636
erMHI/II/I 1 UX COCOANHCHUA
Wroro mo pazneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
Bubnmoreka IHOK
A 5 4
3 Obume cBolicTBa METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiime merai COequHE 16 bubamorexa HOK
. JKHCHUIIINEC MCT bl 1 UX HNHCHUA
1 & https://m.edsoo0.ru/7f41a636
Wroro mo paszneny 20
Pa3znen 4. Xumus u okpyxamomasi cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HH YeJI0BEKA 3 bubmmorexa oK
' - P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 2 bubamorexa HOK
p P https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 67
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