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PabGouass mporpamMmma mo xumuM I oOydarommxcs 8-9 KiaccoB cocTaBieHa B
COOTBETCTBUU ¢ TpeboBaHUsIMU DeiepallbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHaapTa
OCHOBHOTO 001ero oOpasoBaHusi, yrBep:xkaeHHbI [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccumiickoii @enepanuu ot 17.12.2010 © Ne 1897 «O06 yrBepxkaeHun QeneparibHOTO
roCy/IapCTBEHHOTO0 00pa30BaTeIbHOrO0 CTAaHJapTa OCHOBHOTO  00IIero oOpa3oBaHUS», Ha
OCHOBE CJICYIOIIUX JIOKYMEHTOB U MaTEPHAJIOB:

3akoHa P® «O06 obpazoBanuu B Poccuiickoit @enepammm» ot 29.12.2012 No 273-
®3;

IIpukaza MunnpocBemenuss Poccun ot 20.05.2020 Ne 254 «O denepampHom
nepeyHe y4eOHHMKOB, PEKOMEHAYEMBIX K WCIONB30BAHUIO TIPH peATH3aIMH  HMCIOIINX
TOCYIapCTBEHHYIO  aKKpEIWUTAlMI0 00pa30oBaTEeNIbHBIX MPOrpaMM  HAYalbHOTO  OOIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 00IIeT0 00pa30BaHUSY,

Ha ocHOBe [IpuMepHO# mporpaMmbl IO XUMUH.

B coorBercTBUM C€ AITUMH JOKyMEHTaMH OOydYaroniuecss JIOJDKHBI OBJIAJIETh
npuéMaMy, CBSI3aHHBIMH C  OINpEJeJICHHEeM TOHATUW: OrpaHUYUBaTh HX, OIMKCHIBATH,
XapaKTepU30BaTh U CPaBHUBATh. TaK KaK XMMHsI — HayKa IKCIIEPUMEHTaIbHAsA, 00yJaronumecs
JOJKHBI OBJAJIeTh TAaKUMM TO3HABATEIbHBIMU YYEOHBIMH JEUCTBUSAMH, KaK SKCIIEPHUMEHT,
HaOJII0ZIcHUE, U3MEpPEHUE, ONMCaHKe, MOJIETTMPOBaHUE, TUTIOTE3a, BBIBOI. B mporiecce uzydeHus
Kypca y o0ydaronmuxcs MmpoaoiiKaroT (GOPMUPOBATHCS YMEHUS CTaBUTh BOMPOCHI, OOBSCHSTH,
KJIAaCCU(UITUPOBATh, CpPaBHUBATh, ONPEICIATh WMCTOYHUKH HH(POpPMAIMH, IMOJy4aTh U
aHAIM3UPOBaTh €€, TOTOBUTh WH(GOPMALMOHHBIN MPOIYKT, IMPE3CHTOBaTh €ro U BECTH
nuckyccuto. CrenoBaTenbHO, ACSITENBHOCTHBIA TOAXOJ B HM3YYCHHH XHMHH CIOCOOCTBYIOT
JTOCTHKEHUIO JIMYHOCTHBIX, TPEIMETHBIX U METApPEMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B ocHOBY Kypca MOJI0KeHbI CIeYIONNE HIeH:
® MaTepHallbHOE €IUHCTBO U B3aMMOCBS3b OOBHEKTOB U SBICHUI MPUPOIBL;
e Benyllas poOJib TEOPETUYECKUX 3HAHUW JJs OOBSICHEHHUS U MPOTHO3MPOBAHUS

XUMUYECKUX SBJICHUM, OIIEHKH UX TTPAKTUYECKON 3HAYNMOCTH;

® B3aUMOCBS3b KAUECTBEHHOW U KOJIMYECTBEHHON CTOPOH XHMHUYECKUX OOBEKTOB
MaTepuaNtbHOTO MUDPA;
® Dpa3BUTHE XMMUYECKOW HAYKHU U MPOU3BOJICTBO XUMHUYECKUX BEIIECTB U MAaTEPHUAIIOB
JUISL yIOBJIETBOPEHMSI HACYIIHBIX TOTPEOHOCTEW YeloBeKa W O0OIecTBa, pEIIeHUs
T100aNBHBIX TPOOJIEM COBPEMEHHOCTH;
® TEHETHYECKas CBS3b MEXKIY BEIECTBAMH.
DTH UICH PEaTU3yIoTCsS B Kypce€ XUMHUU OCHOBHOM IIKOJIBI TTYTEM JOCTHIKEHUS CIIETYIOIINX
HeJIei:
*  DopmuposaHrue y ydammxcsi XAMUUECKOW KapTUHBI MHUPa, KaK OPraHUIECKON YacTh €ro
LEJIOCTHON €CTECTBEHHO-HAYUYHON KAPTUHBI.
*  Pazsumue  TO3HABaTEIbHBIX  HMHTEPECOB, HMHTEIUICKTYaIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEH ydammxcss B MPOIECCe M3YYCHHS UMH XUMUYECKOW HayKM W e€ BKJIajga B
COBPEMEHHBIM HayYHO-TEXHUYECKUH Mporpecc; (GpopMHUpOBaHUE BaKHEMIINX JIOIMUYECKUX
orepanuil MbIIUICHHUs (aHAIU3, CHHTE3, 0000IIeHne, KOHKPETH3alus, CpaBHEHUE W JIp.) B
MpoLEeCcce MO3HAHUS CUCTEMbl BaKHEUIINX MOHATHI, 3aKOHOB U TEOPHUI O COCTABE, CTPOCHUH
Y CBOMCTBAaX XMMHYECKUX BEIIECTB.
*  Bocnumanue y6e:xIEHHOCTH B TOM, YTO MPUMEHEHHUE TOTyYEHHBIX 3HAHUN U YMEHUH 1O
XUMHUH SBISIETCS OOBEKTHUBHON HEOOXOIMMOCTBIO /Jisi O€30MacHOi paboThI C BEIIECTBAMHU U
MaTepuaiaMy B ObITY M Ha TPOU3BOICTBE.
*  [lpoexmuposanue u peanusayusi BBITYCKHUKAMH OCHOBHOM  IIKOJIBI  JIMYHOU
00pa3oBaTeNbHONM TPACKTOpHUM: BBHIOOp Tpodwisi OO0ydeHHs B CTapIed IIKOJe WIH
po(ecCHOHATLHOTO 00Pa30BaTEIHHOTO YUPEIKICHHUS.



° Osnaoenue Kjro4esbimu KomMnemeHyusIMu: y‘-IeGHO-HOBHaBaTCJIBHBIMI/I,
I/IH(l)OpMaHI/IOHHI)IMI/I, HECHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKAaTUBHBIMU.
HporpaMMa Kypca p€aln3y€eTcCsa ¢ IOMOLIBIO CIICAYIOIICTO yqe6Ho-MeTozmqec1<oro KOMIIJICKCA:

1. VYuebnuk s oOmeoOpa3oBaTeNbHBIX yupexaeHui «Xumusa. 8 kiace» (aBTop
0O.C.I'abpuensa, U.I.Octpoymos, C.A.CnagkoB). Mocksa: "[Ipocsemenue"

2. VYuebuuk qya oOmeoOpa3oBaTeNbHBIX yupexaeHud «Xumusa. 9 kimace»  (aBTop
0O.C.I'abpuensu, U.I.Ocrpoymos, C.A.CrnagkoB). Mocksa: "lIpocsemienne"”

Kypc paccunrtan Ha o0s3aTenbHOe U3ydeHue npeamera B 00béMe 70 yueOHBIX 4acoB Mo 2 yaca B
Henemro U 68 4 1o 24 B HeJeH B 9 Kiacce.

Cooepotcanue npozpammsl nPEOCMABIEHO CLEOYIOUWUMU PA30ENAMU:

1. mosicHUTENbHAS 3aMICKa

2. JIaHUPYEMBIE PE3YNbTAaThl OCBOCHHS YUeOHOTO MPEIMETa;

3. conepkanue y4eOHOTO IpeIMeTa;

4. TemMaTuyecKoe IUIAHUPOBAHHME C yKa3aHHMEM KOJIMYECTBA 4YacoOB, OTBOAMMBIX Ha
OCBOEHUE KaX/10i TeEMbI, C yu€TOM paboyeil mporpaMMbl BOCIIUTAHUS.

Mecmo Kypca 6 yuedHom niamne
Ha usydenue npenmera «Xumusi» Boiaensercs /0 yacoB B rog B 8 kiacce, 68 yacos B

roxa B 9 kiacce.

Ilhanupyemovie pesynomamot 0céoenus yuebnozo npeomema
JINYHOCTHBIE pe3yJIbTaThl

1. oco3HaHMe cBOeH STHUYECKOW NPHUHAJIEKHOCTH, 3HAHWE HCTOPUUM XMMHUU U BKJIaJa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XHUMHUIO;

2. (opMupoBaHHE OTBETCTBEHHOTO OTHOUIEHUS K TIO3HAHUIO XHUMHH; TOTOBHOCTH
Y CIIOCOOHOCTH y4alllUXCsl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE M3YUEHHBIX
(GakTOB, 3aKOHOB M TEOpUHl XUMHMM; OCO3HAHHOTO BBIOOpPa U MOCTPOCHHE
MHAMBUYaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

3. (opMupoBaHME IEIOCTHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, HEOThEMJIEMOM
YaCThI0 KOTOPOM SIBJISIETCS XMMHUYECKask KAPTUHA MUPA;

4. OBIaJeHUE COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO pa3BUTHS HAYKH U
0OLIECTBEHHON PAKTUKH, B TOM UUCIIE U XUMHUYECKUM;

5. OCBOEHHME COLMAIbHBIX HOPM, IIPAaBUJ MOBEAEHUS, posield U GOpM COLMANTBHOM KU3HH B
coupMyMe, MOpPHUPOJIE M YaCTHOM JKU3HM HA OCHOBE OJKOJOTMYECKOW KYJIbTYpbl H
6e301macHOro oopalieHus ¢ BEIecTBaMH U MaTepHalaMH;

6. dopMupoBaHHE KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIICHHH CO CBEPCTHUKAMH H
B3pOCIBIMH B TIpolecce 0Opa30BaTeNbHOM, OOIIECTBEHHO TIOJIE3HOH, y4ueOHO-
HCCIIEI0BATENBCKON, TBOPUYECKOM U IPYTUX BUJOB JAESITEIBHOCTH, CBA3aHHBIX C XUMHUEH.

MeTanpeaMeTHble pe3yJbTaThI:

1. ompenenenue neneit coocTBeHHOro 00yueHUs, TOCTAaHOBKA M (JOPMYIMPOBaHUE A ceOs
HOBBIX 33]1a4;

2. TUTAaHUPOBaHHE TMyTeH JOCTIXKEHHUS >KeJIaeMoro pesyibTara OOy4eHUS XHMMHUHU Kak
TEOPETUYECKOTO, TaK U KCIIEPUMEHTAILHOTO XapaKTepa;

3. COOTHECEHHE CBOUX JEHCTBHHA C IUIAHUPYEMBIMH pE3yJIbTaTaMU, OCYIIECTBIICHHE
KOHTPOJII CBOCH MAEATEILHOCTH B IPOIECCe MOCTHIKEHHS PE3ylbTara, OINpeesiCHHe
CHoco0OB JIEHCTBHMI MpH BBINOJHEHUU J1a0OPATOPHBIX M MPAKTUUYECKUX paboT B
COOTBETCTBHUH C NPaBUIAMHU TEXHUKU 0€30MIaCHOCTH;

4. ompeneneHUE UCTOYHUKOB XUMUYECKON HH(pOpMAINY, TIOTYYEHUE U aHAIIN3 €€, CO3/1aHue
MH()OPMAIIMOHHOTO MPOYKTA U €r0 MPE3CHTAINS;



O. HCIONBb30BAaHME OCHOBHBIX MHTEJUIEKTYalbHBIX OIEpallMil: aHalu3a M CHHTE3a,
CpaBHEHMsI U CUCTEMaTH3alluu, 00O0OIIEHUs] U KOHKPETU3alllH, BBIABICHUE HNPUYMHHO-
CJIIEICTBEHHBIX CBSI3€l M IIOCTPOCHUE JIOTMYECKOIO PACCYKICHUS M yMO3aKIIOUYEHUs
(MHIYKTUBHOTO, JAE€AYKTUBHOIO U 1O aHAJOIMM) HAa MaTepHaje €CTECTBEHHO-HAy4yHOI'O
COJIEPIKaHUS;

6. ymeHue co3laBaTh, IPUMEHATH U NIPEOOPA30BBIBATh 3HAKU U CUMBOJIBI, MOJCIIU U CXEMBI
JUIS pelIeHus: y4eOHBIX M O3HABATENIbHBIX 33/1a4;

7. (GopMupoBaHHE M Pa3BUTHE SKOJOIMUYECKOIO MBIIUIEHUS, YMEHHE MPUMEHSTh €ro B
MO3HABATEJIbHOM, KOMMYHHKATHBHOH, COIMAJIbHON TNpakTHKE | MpodecCHOoHAIbHOM
OpHEHTaLUH;

8. reHepupoBaHUE HJICH U ONpeNeIEHUE CPENICTB, HEOOXOAMMBIX JJISl UX peaTu3aIliH.

IIpenmeTrHble pe3yabTaThl:

Yuenux nayuumcs: 06031nauamb XUMUYECKHE QJICMCHTBI, HA3bIBATh HUX W XAPAKTCPHU30BaATb Ha

OCHOBE M0JI0KEHUA B iepuoandeckon cucreme /1. 1. Menneneena;

¢opmynuposams N3y4eHHBIC TTOHSATHUS: BEUIECTBO, XUMHUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE M CI0XHOE BEIECTBO, XMMHYECKas PEAKIHs, BUIbl XUMHUYECKHUX
peaKkIui u T. IL.;

onpedensams 10 (HOpMyJIaM COCTaB HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, BaJCHTHOCTHU
ATOMOB XMMHUYECKUX DJIEMEHTOB WJIM CTENIEHU X OKUCIICHUS;

noxnumams THGOPMAIUIO, KOTOPYIO HECYT XMMHUYECKHUE 3HAKH, (POPMYIBI M ypaBHEHUS ;
yMemb Kidaccuguyupoeams MPOCThie (METaUIbl, HEMETaJIbl, OJIarOPOJIHBIE Ta3bl) U CIIO0XKHbBIE
(OuHapHBIE COETMHEHUS, B TOM YUCJIE U OKCUJIBI, @ TAaK)Ke TUIPOKCUIBI — KHCIIOTHI, OCHOBaHUS,
aMdoTepHbIe TUAPOKCUIBI — U COJIM) BEIECTBA;

Gopmynuposams IEPUOANUECCKUIN 3aKOH,

00vbsCHAMb CTPYKTYPHI U UHDOpPMAIIUU, KOTOPYIO HECET MEePUOINYECKasi CHCTEMa XUMUYECKHUX
anemenToB /I. 1. Menpeneena,
PAcKpvliéams 3HAYCHUS IEPUOJUIECKOTO 3aKOHA;
Xapakmepu306ams CTPOECHUE BEIIECTBA — BUJIbI XUMUYECKUX CBSI3€U M TUIBI KPUCTAINTMYECKUX
pPEelIETOK;

Onucbleamy CTPOCHHE aTOMOB XMMHUUYECKHUX AJIEMEHTOB C MOPAIKOBbIMU HOMepamu 1—20 u 26,
omoobpasiceHue UX C TTOMOIIBIO CXEM;

cocmaensams  (POPMYNIBI  OKCHJIOB XHMHYECKHX DJJIEMEHTOB W  COOTBETCTBYIOIIUX UM
TUIAPOKCHJIOB;

nucams CTPYKTYpHBIC (POPMYIIBI MOJEKYISIPHBIX COCTMHEHUN W (POPMYIBbHBIX €IMHUI] HOHHBIX
COCTMHEHUIN 10 BAJICHTHOCTU, CTETICHU OKHUCIEHHUS WIH 3apsay HOHOB; ¢hopmyiuposams
OCHOBHBIE 3aKOHBl XHWMHHU: TIOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOIO CTPOEHUS,
COXpaHEHHUs MacChl BEUIECTB, 3aKOH ABOTajipo;

Gopmyrupoéams  OCHOBHBIE TOJOXEHHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHUS U  TEOpUHU
ANEKTPOIUTHUECKON JUCCOIMAIIHH;

onpedensimp IPU3HAKY, YCTIOBUS TIPOTEKAHUS U TIPEKPAIICHIS XUMHUYECKUX PEAKIIHiA;
cocmaensams MOJIEKYJSIPHBIE YpaBHEHUS XHUMHUYECKHUX PEaKIUi, IMOATBEPKIAIMMX 00Ime
XUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB M OTPAXKAIOIIUX CBSI3U
MEXy KJIaCCAMU COECUHEHHU;

cocmaesnsims ypaBHEHUS PEAKIHA ¢ y4aCTHEM JJICKTPOIUTOB TaKXkKe B HOHHOU (hopme;



onpedensams 10 XUMAYECKHM YPaBHEHHSIM TMPUHAICKHOCTH PEaKIUH K ONpPEACIEHHOMY THITY
WIN BUY;

cocmaeisimes  ypaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH C MOMOIIBI0 METo/a
AJIEKTPOHHOTO OallaHCa;

npuMeHsimb TIOHSITHE «OKUCJICHHUE» U «BOCCTAHOBJICHHE» JIISI XapPAKTCPUCTUKH XUMHUYCCKUX
CBOMCTB BEIIECTB;

onpedenams ¢ TIOMOIIBI0 Ka4eCTBEHHBIX PEAKIMA XJIOpUA-, CyIb(ar- U KapOOHAT-aHUOHOB H
KaTHOHA aMMOHHS B PacTBOPE;

00bsCHAMbS MHOTOOOpA3He TIPOCTHIX BEIIECTB SBJICHHEM AJUIOTPOIIMH C YKa3aHHEM e€ IPUYHH;
cobnrodams ipaBuiia 6€30MacHoO paboThl B XUMHUYECKOM KabuHeTe (JlabopaTopun).

Yuenux nonyuum 603M04cHOCb HAVYUMBCAL:

UCnONb308amy TIPH XAPAKTEPUCTUKE TPEBPAIICHUN BEIIECTB TOHATHUS «XMMHYECKasl PEaKIHs»,
«PEAKIMM COCIMHEHUS», «PEAKIUH Pa3IOKECHUS», «PEAKIMH OOMEHa», «PEaKIMH 3aMeICHHs,
«peaKIMU  HeUTpaau3aliu», «IK30TEPMHUYECKHE pEaKIMW», <GHAOTEPMUUYECKHE  PEaKLHN,
«o0paTuMble  peakLUW», «HEoOpaTUMble peakUun», «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
pEaKIMN»; XapaKTepH30BaTh OOLME XMMHUUECKUE CBOMCTBA aM(OTEPHBIX OKCUIOB U I'HAPOKCUJIOB;
npueoOUmsb MPUMEPBI PEAKIMH, ITOATBEPKIAIOIIMX XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCUIOB -
THJIPOKCUIOB;

0asamb XapaKTEPUCTUKY XUMHYECKUX PEAKIUH 1O YHCIy M COCTaBy MCXOJAHBIX BEIIECTB U
IPOIYKTOB PEAKIMH, a TaKkKe TEIUIOBOMY J(PQEKTy; HaNpaBICHUIO IPOTEKAHHUS PEAKIUM;
U3MEHEHHIO CTENEHEeW OKHCICHHS DJIEMEHTOB; arperaTHOMy COCTOSHHIO HCXOJHBIX BEIECTB;
YYaCTHIO KaTaju3aTopa;

00bACHAMb U NPUBOOUMb NPUMEPbL BIUSHUA HEKOTOPBIX (akTOpoB (IPUpPOa pearupyroumx
BEILIECTB, KOHIIGHTpallMsl BEILECTB, JaBJIE€HHE, TeMIeparypa, KaTaau3aTop, IOBEPXHOCTb
CONPHKOCHOBEHHUS PEarnpyIOLINX BEIIECTB) HA CKOPOCTh XUMHUECKUX PEaKLUi;

HabO0amy U ONUCLIBAMb YPAGHEHUs pearyuli MEXAY BELIeCTBAMU C MOMOIIBIO €CTECTBEHHOIO
PYCCKOTO MJIM POJTHOTO) SI3bIKA U SI3bIKa XUMUH;

nposoouUms  Onvlmysl, TOATBEPKAAIOLINE XUMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHJOB H
THIPOKCHIIOB; 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT Pa3IuYHBIX (HaKTOpOB (MpUpoIa
pearupyronmx BEUIECTB, KOHIIGHTpAIMs BEIIECTB, JaBICHHWE, TEMIIEpaTypa, KaTaiu3aTop,
MOBEPXHOCTh COIPUKOCHOBEHUS pearupyroinx BeLecTB);

UCNONBL306aMb TIPU  XAPAKTEPUCTUKE METAUIOB W HX COCIMHEHUH TOHATHA «METAJLIbD), «pPsij
AKTUBHOCTH METAILIIOB,;

0a6amv  XapaKkmepucmuky XUMHYECKHX 3JIEMEHTOB-META/UIOB (ILEJOYHBIX METAJIOB, MAarHus,
KaJIbIIMsl, QTIOMUHHUS, JKelle3a) M0 HMX TOJNOoKeHWIo B [lepmommdeckoil cucteMe XHMMHUYECKHX
anemenToB JI. WM. MenneneeBa (XUMMYECKUIl 3HaK, MOPSAKOBBI HOMEp, MEPUOJ, TpyIIa,
MOJTPYIINa, OTHOCUTENbHAs aTOMHAs Macca, CTPOEHHE aToMma: 3apsl sIpa, YUCIO MPOTOHOB U
HEUTPOHOB B sJpe, OOIIee YMCIO AJIEKTPOHOB, PACHpENEleHHE AJIEKTPOHOB MO AJIEKTPOHHBIM
CJIOSIM; TIPOCTOE BEIIECTBO, OPMYIIa, Ha3BaHUE U TUII BBICIIETO OKCHJA U THIPOKCHU/IA);
HA3b16AMb COCTMHEHUS] METAJIOB M COCTAaBIATh MX (OPMYIIBI MO HA3BAHHIO; XAPAKMEPU308amb
CTpoeHue, 001He PU3NIECKHe U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB - METAILIIOB; 00BACHAMb
3aBHCUMOCTh CBOMCTB (WJIM TIpPEACKa3bIBaTh CBOWCTBA) XHWMHYECKHUX HIIEMEHTOB-METAIIIOB
(pagmyc, METAUIMYECKUE CBOWCTBA JJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE CBOMCTBA
3JIEMEHTOB) U 00pa3yeMbIX MMH COEJUHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB U
TMIPOKCUIOB, OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT mosoxkeHus B Ilepuomudeckoit
crucreMe xuMmudeckux siaeMmeHToB J[. 1. Mennaeneena;



onucvleamy 00IINE XUMHUUECKHE CBONCTBA METAIIJIOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOI0 HIIN
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

cocmaensams MOJICKYJISIPHBIE YpaBHEHUSI PEAKIMHU, XapaKTEPU3YIOIIUX XMMHYECKUE CBOMCTBA
METaVIOB U WX COCIMHEHUM, a TaKXKe OHJICKTPOHHBIC YPABHEHHS MPOILECCOB OKHUCICHUS-
BOCCTaHOBJICHUS;

YCMAaHAaeIueams NPUYUHHO-CIEOCBEHHble C643U MEXAY CTPOCHHEM aTroMa, XHUMHUYEeCKOU
CBS3bIO, TUIIOM KPUCTAJIMYECKOW PpEUIeTKH METalIOB M UX COCIMHEHUH, uX O0OLMMU
bu3NYECKUMU U XUMHUYECKUMU CBOWCTBAMU;

npo8oOUMsb paciemyl IO XUMHUUECKUM (DOPMYJIaM U yPaBHEHUSIM PEaKIIHi.

HOHUMAMb: XUMUYECKYI0 CUMBOJIMKY: 3HAKM XMMHUYECKUX 3JIEMEHTOB, (OPMYIbl XUMHUYECKHX
BEILECTB, YPABHEHHUS XMMHUUYECKHX DPEAKUUW; BaKHEUIINE XUMHUYECKUE TOHATUS: BEIIECTBO,
XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHASI U MOJIEKYJIIpHAs MacChl, HOH,
KaTHOH, AaHWOH, XHMHYECKas CBS3b, AJIEKTPOOTPHUIATEIBHOCTh, BaJCHTHOCTb, CTEICHb
OKHUCJICHHUS, MOJb, MOJSpHAasT Macca, MOJISPHBIA 00BEM, pacTBOPBL, AIEKTPOIUTHI
Y HEIJICKTPOJUTHI,  AJICKTPOJUTUYECKA  JTUCCOIMAIUs, OKUCIUTEIb U BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, TEIIOBOM A((dEeKT peakinu, OCHOBHBIC THIBI pPEaKUUid B
HEOPTraHWYECKOW XHUMHH; (OPMYJIUPOBKH OCHOBHBIX 3aKOHOB W TEOPUUA XUMHUHU: ATOMHO-
MOJIEKYJIIPHOTO YYEHUs; 3aKOHOB COXPAHEHHSI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa BEUIECTB,
ABorajipo; nepuoauueckoro 3akoHa J[. M. MenneneeBa; Teopun CTpOEHHsI aTOMa U YYEHUS O
CTPOCHHMM BEUIECTBA; TEOPHM JJIEKTPOIUTHUYECKON IUCCOLMALMM M YYEHHUS O XUMUUYECKOU
peakiuu;

HAa3b16aMb 'XUMUYECKHE DSJIEMEHTBbI; COCJAMHEHUS W3YyYEHHBIX KJIACCOB HEOPraHWYECKUX
BEIIIECTB; OPTaHUYECKHE BEIIECTBa M0 MX (opMyse: MeTaH, dTaH, STHICH, alleTUJICH, METAHOII,
ATaHOJI, TJIMLEPUH, YKCYCHAs KACIIOTA, TIII0K03a, Caxapo3a;

00bsicHAMb: (PU3UYECKUI CMBICT aTOMHOTO (IOPSIIKOBOI0) HOMEpAa XUMHYECKOI'O AIJIEMEHTA,
HOMeEpa Ipyniibl U nepuoaa B nepuoanueckoit cucreme J[. . MengeneeBa, kK KOTOPbIM 3JIEMEHT
MPUHAJICKUT; 3aKOHOMEPHOCTH U3MEHEHUs CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJenax
MajbIX TEPHOIOB M A-TpyII, a TakXe CBONCTB 0Opa3yeMbIX WMH BBICHIMX OKCHJIOB U
TUAPOKCHUIOB; CYIIHOCTh MPOILIECCA AJIEKTPOJUTUYECKON IUCCOLMALMA U PEaKIUid HOHHOIO
oOMeHa;

xapaxkmepuzoéams. XUMHUYECKHE OJJIEMEHTh (OT BOAOpPOJA [0 KalblUsg) Ha OCHOBE UX
MOJIOKEHUSI B MEPUOJUYECKON cucrteme xumuyeckux dnemeHtoB [l M. Mengeneesa
U OCOOCHHOCTEH CTpPOEHHST UX aTOMOB; B3aUMOCBSI3b MEXKJIYy COCTAaBOM, CTPOEHHUEM U
CBOMCTBAMHM HEOPTaHMYECKHX BEIIECTB, XWMHUYECKHE€ CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPTraHWYECKUX BEIIECTB (IMPOCTBHIX BEUIECTB — METANIOB W HEMETaJUIOB, COEAUHEHUU
OKCHJIOB, KHCIIOT, OCHOBaHUM, aM()OTEPHBIX OKCHUIIOB M TUIPOKCHUIOB, COJICH);

onpeoensams: COCTAB BEIIECTB MO UX (opMyaM; BaJICHTHOCTh U CTETICHH OKUCIICHUS DJIEMEHTOB
B COCIIMHECHHMH;, BHJBl XHMHUYECKOW CBS3H B COCAMHEHUSX; TUIHl KPUCTALTUYECKUX PEIIETOK
TBEPJBIX BEIIECTB; MPUHAICKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUH; THIIbI
XUMUYECKHUX PEaKIUii; BO3SMOKHOCTh MTPOTEKAHUS PEAKIIN HOHHOTO OOMEHA;

cocmaensams. CXeMbl CTPOEHHUSI aTOMOB NEPBBIX JABAALATH JIEMEHTOB MEPUOJUUECKON CUCTEMBbI
. . MengaeneeBa; GhopMyabl HEOPTAaHMYECKHUX COCIMHEHMM HM3YYCHHBIX KJIACCOB BEIIECTB;
YpaBHEHUsI XUMHUYECKUX pEAKIUH, B TOM YHCIE€ OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX, C
MOMOIIBIO0 METO/Ia 3JIEKTPOHHOT0 OajaHca;

bezonacHo obpawamscs: ¢ XMMUYECKOM MOCYI0M 1 1abOpaTOpHBIM 000PYOBAHUEM;
npoGOOUMb  XUMUYECKUll  IKcnepumenm:  TIOATBEPXKNAIOMMNA  XUMHUYECKHH  COCTaB
HEOPraHWYECKUX COCIMHEHUI; MOATBEPKIAIOIIMNA XUMHUUYECKAE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB; IO IOJYYEHHUIO, COOMPAHHUIO U PACMO3HABAHHUIO Tra3000pa3HBIX
BEIECTB (KUCIOpPOAA, BOAOPOJA, YIVIEKMCIOTO Tra3a, aMMHUAaKa);l0 OIpPEACICHUIO XJIOpHUI-,
cynb(ar-, KapOOHAT-MOHOB U MOHA AMMOHHS C IOMOIIIbIO KAYECTBEHHBIX PEAKIIHil;

8bLIYUCTIAMb. MACCOBYIO JIOJIIO XMMHYECKOTO 3JIeMEHTa MO (OopMyse COSAMHEHUS; MacCCOBYIO



JIOJII0 BELIECTBA B pacTBOPE; MAacCy OCHOBHOIO BELIECTBA II0 M3BECTHOM MACCOBOM IO
npuMecei; 00bEMHYIO JIOJII0 KOMIIOHEHTA I'a30BOM CMeCH; KOJMYECTBO BEIIECTBA, O0BEM HIIU
Maccy BeIIecTBa MO KOJMYECTBY BEUIECTBA, 00BEMY WM Macce PEareHTOB, WM MPOIYKTOB
peakuuu;

ucnonvL308ams  npuobpeménnvie 3HAHUSA U YMEHUS 6 HNPAKMUYEecKol OesamenbHOCmu U
nogceoHnesHou dcusHu: NSl 0€30IaCHOTO OOpallleHusl C BEIeCTBAMM M MaTepuajaMu B
IIOBCEJHEBHOM JKM3HM M TPaMOTHOIO OKa3aHWs IIEPBOM IOMOILIM IIPU OXKOIaX KHUCIOTaMU
U IIeJI0oYaMy; Ul OOBSICHEHHs OTICNIBbHBIX (DAKTOB M NPHUPOJIHBIX SBICHUMN; JUISI KPUTUYECKOH
OLIEHKH MH(OPMAIIUH O BEIIECTBAX, UCIOIb3YEMBIX B OBITY.

Buinycknux nonyuum 603mMoxicHOCHb HAYYUMbCSL

Xapaxkmepu3o6ams OCHOBHBIE METOAbl IIO3HAHUS XUMHUYECKUX OOBEKTOB: HaOII0/IEHuE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE;

paziuuams XUMHYECKUE OOBEKTHI (B CTATUKE): XMMHUYECKUE DJIEMEHTHI U MPOCTHIC BEIECTBA;
METaJUIbl U HEMETAJUIbl U XapaKTEePU30BaTh OTHOCUTEIHHOCTD MPUHAIIC)KHOCTUA TAKUX 00OBHEKTOB
K TOW WM HWHOW TpyIIe; OPraHUYECKUEe W HEOPraHWYeCKHe COCIUHEHHS; THAPOKCHJIbI
(KuciopoAcoaepKalmue  KUCIOThl,  OCHOBaHHS,  aM(OTEpHBIE  THUAPOKCHIBI);OKCHIBI
HecoJieo0pa3ymolre U coyieodpasyromiue (KUCIOTHbIE, OCHOBHBIC, aM(OTEPHBIE);BAIEGHTHOCTD U
CTENEHb OKUCIIEHUS;, CUCTEMAaTUUECKHE W TPUBHAJIbHBIC TEPMUHBI XUMUYECKONH HOMEHKJIATYPHI;
3HAKOBYIO CHUCTEMY B XUMHUU (3HAKU U (QOPMYIIbI, HHIEKCH U KOI(PPUIIMEHTHI, CTPYKTYPHbBIE U
MOJICKYJISIpHBIC  (DOPMYJIBI, MOJICKYJSIDHBIC W HMOHHBIC YpPaBHCHHUS PEAKIUH, IIOJNHBIC U
COKpaIEHHbIE HOHHBIE YpaBHEHHsI peaKUui, TEPMOXHUMHUYECKHE YpaBHEHHs, OO0OO03HAYCHUS
CTCTICHH OKUCJICHHSI U 3apsifa HOHA B (OPMYJIe XUMUUYECKOTO COSAMHCHHUS );

paziuuams XUMHUYECKHE OOBEKTHl (B AMHAMHKE): (PU3MYECKHMEe U XHUMHUYECKHE CTOPOHBI
MPOIIECCOB PACTBOPEHUS W JUCCOIMAIUU;, OKHUCIUTEIHHO-BOCCTAHOBUTEIBLHBIE PEAKINH U
peaxiuu oOMeHa; CXeMbI U yPaBHEHUSI XUMUUYECKUX PEaKIInit;

COOMHOCUMb.  DK30TEPMHUUECKHE PpEAKIMU U PEaKIUH TOPEHHUs; KaTAIUTHUYECKHE U
(dbepMeHTaTUBHBIE pEeaKIIUK; METaJll, OCHOBHBII OKCHJI, OCHOBAaHHUE, COJIb; HEMETAILI, KUCIOTHBIH
OKCHJI, KHCJIOTa, COJb; CTPOEHHUE aToMa, BHUJ XWMHUYECKOW CBS3H, THUIl KPUCTAILTMYECKOU
peméTku U GU3NYECKUE CBOWCTBA BEIIECTBA; HAXOXKJICHUE DOJIEMEHTOB B TMPUPOJAE H
MPOMBINIUICHHBIE CTHOCOOBI WX TOJIYYCHHS; HEOOXOJUMOCTh XHMHUYECKOTO MPOU3BOJACTBA U
TpeOOBaHUIl K OXpaHe OKpYXKawIled cpeapl; HeoOXOIUMOCTh MPHUMEHEHHUS COBPEMEHHBIX
BEIIIECTB Y MAaTEPUAJIOB U TPEOOBAHUH K 3/I0POBHECOCPEIKEHUIO;

6b1068U2amb W IKCIEPUMEHTAIBHO MPOBEPATH THIOTE3bl 0 XMMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa, CTPOCHUSI U MPUHAJIC)KHOCTH K ONPEACIIEHHOMY KJaccy (TpyIie) BEIIeCTB;
NPO2CHO3UPO6amsb CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEIBHbBIE
CBOWCTBA C Y4Y€TOM CTEIEHEN OKHCICHHUS SJIEMEHTOB, BXOISIIMX B €ro COCTaB, a TaKXe
MPOJIYKTOB COOTBETCTBYIOLIUX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKILIUA;

cocmaensams ypaBHEHUS PEAKIUN ¢ yJ4aCTHEM THUIUYHBIX OKHUCIUTEICH W BOCCTAHOBHUTENEH Ha
OCHOBE DJIEKTPOHHOTO OanaHca,

onpeodensimb BO3MOXKHOCTh TIPOTEKAHHUS XUMHUECKUX PEAKIIMi Ha OCHOBE JIEKTPOXUMHUYECKOTO
psAda HampsHKEHW METaIoB, psa DIEKTPOOTPULIATEIHPHOCTH  HEMETANIOB, TaOIHIIBI
PacTBOPMMOCTH U y4€Ta YCIOBHUM MPOBEACHUS PEAKIINA;

npogooUMs pacyémsl TO XUMUYECKHUM (OpMyllaM M YpaBHEHHSAM: [UIsl BbIBoJa (HOPMYIBI
COCTMHEHUS 110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB; ISl IPUTOTOBJICHHS PACTBOPA C MCIIOIb30BaHUEM
KPUCTAJUIOTUAPATOB; JUIsl HAaXOXKJIEHUSI JOJIM BbIXOJA MPOAYKTa PEAKIHUU IO OTHOIICHUIO
K TEOPETHYECKH BO3MOXKHOMY; C UCIHOJIb30BaHWeM TpaBmia [eit-Jlroccaka 00 0O0BEMHBIX
COOTHOUIEHUSX Ta30B; C MCMHOJb30BAaHUEM MOHSATUN «KMOJIbY, «MMOJIbY, «4UCI0 ABOrajpoy; Mo
TEPMOXMMHYECKUM YPAaBHEHUSM PEaKIUy;

nPOBOOUMb XUMUYECKUL dKCnepumenm € HEYKOCHUTEIBHBIM COOJIOACHUEM MpPaBUI TEXHUKU
0€30MacHOCTH: M0 YCTAHOBJEHHIO KAUECTBEHHOTO U KOJMYECTBEHHOI'O COCTaBa COCIMHEHMS;
P BBIMOJHEHUHU UCCIEA0BATEIbCKOTO IPOEKTA; B JOMAIIHUX YCIOBUSX;




UCnonb308ams MTPUOOPETEHHBIE KITIOUEBbIE KOMIICTEHIIUH ISl BBIIIOJHEHUS TPOEKTOB M Y4eOHO-
UCCIEOBATEIbCKUX PA0OT 1O H3YYCHUIO CBOWCTB, CIIOCOOOB TIONIYYCHHS M PACIO3HAHUS
BEILIECTB;

onpeoensimv UCTOYHUKA XUMHYECKOM MH(OpManuu, MpeAcTaBlIsTh CIHCOK MH(POPMAIIMOHHBIX
pecypcoB, B TOM 4YHCJIE€ M Ha MHOCTPAHHOM SI3bIKE, TOTOBUTh MH(OPMALMOHHBIA MPOIYKT U
IPE3EHTOBATH €T0;

00vekmueHo oyeHusams UH(MOPMALKIO O BEIIECTBAX M XMMHUYECKHX IIpOIEeccaX, KPUTHUECKH
OTHOCHTCS K IICEBJJOHAYYHOW MH(OpMAINU, HEA0OPOCOBECTHOM peKiiaMe B CPEACTBAX MacCOBOM
uHpOpMaLnu;

co30asams MoOeny U CXEMBI [UIs pelleHHs y4eOHbIX U IT03HABATEIbHBIX 3a1ad.
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