Annomauus K padoueii npozpamme npeomema «Xumusn»
ona ooyuarowuxca 8-9 knaccoe

PabGouass mporpamma mo xumuM I oOydarommxcs 8-9 KilaccoB cocTaBieHa B
COOTBETCTBUU C TpeboBaHUsIMU DeiepalibHOTO TOCYAapPCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa
OCHOBHOTO 001ero oOpasoBanusi, yrBepxkaeHHbI [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccumiickoii @enepanuu ot 17.12.2010 © Ne 1897 «O06 yrBepxkaeHun QeneparibHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOTO CTAaHJapTa OCHOBHOIO  00IIero oOpa3oBaHUS», Ha
OCHOBE CJICYIOIIUX JIOKYMEHTOB U MaTEPHAJIOB:

3akoHa P® «O06 obpazoBanuu B Poccuiickoit @enepamum» 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  aKKpEAWUTAIMI0 00pa30BaTEeNIbHBIX IPOrpaMM  HAYalbHOTO  OOIIEro,
OCHOBHOTO O0IIIET0, CPEeTHEr0 00IIeT0 00pa30BaHUSY,

Ha ocHoBe [IpumepHOI TporpaMmbl 1O XUMHH.

B coorBercTBHM ¢ ATHMH JOKyMEHTaMH OOydarolmIuecs JOJDKHBI OBJIAJICTh
npuéMaMu, CBA3aHHBIMM C OIPEACJICHUEM [OHATUW: OIPAaHWYUBATH UX, OIUCHIBATH,
XapaKTepU30BaTh U CPaBHUBATh. TaK KaK XUMHsI — HaAyKa IKCIIEPUMEHTaIbHAs, 00yJaronumecs
JOJKHBI OBJAJIeTh TAaKUMM TO3HABATEIbHBIMU YYEOHBIMH JEUCTBUSAMH, KaK SKCIEPUMEHT,
HaOJII0ZIcHUE, U3MEpPEHUE, ONMCaHKe, MOJIETTMPOBaHUE, TUTIOTE3a, BBIBOI. B mporiecce uzydeHus
Kypca y o0y4aronmxcs MmpoaoyikaroT (GOPMUPOBATHCS YMEHHS CTaBUTh BOMPOCHI, OOBSCHSTH,
KJIAaCCU(UITUPOBATh, CpPaBHUBATh, ONPEICIATh WMCTOYHUKH HH(POpPMAIMH, IMOJy4aTh U
aHAIM3UPOBaTh €€, TOTOBUTh HWH(GOPMALMOHHBIN MPOIYKT, IMPE3EHTOBaTh €ro M BECTH
nuckyccuto. CrenoBaTenibHO, ACSTEIBHOCTHBIA MOAXOJ B H3YYCHHUH XHMHH CIOCOOCTBYIOT
JTOCTHKEHUIO JIMYHOCTHBIX, TIPEIMETHBIX U METApPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B ocHOBY Kypca MOJI0KeHbI CIeYIONNE HIeH:
e MaTepHallbHOE EIUHCTBO U B3aMMOCBS3b OOBEKTOB U SIBICHUU MPUPOIBI;
e Benyllas poOJib TEOPETUYECKUX 3HAHUU JIs OOBSICHEHHUS U MPOTHO3HPOBAHUS

XUMUYECKUX SBJICHUM, OIIEHKH UX TTPAKTUYECKON 3HAYNMOCTH;

® B3aUMOCBS3b KAUECTBEHHOW U KOJIMYECTBEHHON CTOPOH XHMHUYECKUX OOBEKTOB
MaTepuaibHOTO MUDPA;
® Ppa3BUTHE XMMHUYECKOW HAYKHU U MPOU3BOJICTBO XUMHUYECKUX BEIIECTB U MAaTEPHUAIIOB
JUISL yIOBJIETBOPEHMSI HACYIIHBIX TOTPEOHOCTEHW YeloBeKa W OOIeCTBa, pelIeHUs
TI100aNBHBIX TPOOJIEM COBPEMEHHOCTH;
® TEHETHYECKas CBS3b MEXKIY BEIIECTBAMH.
OTH UIEH PEaTUu3yIoTCs B Kypce XMMUU OCHOBHOM IIKOJIBI MYTEM JOCTHIKEHHUS CIIETYIOIINX
neJei:
*  DopmuposaHrue y ydalmmxcsi XAMUUECKOW KapTUHBI MHUPa, KaK OPraHUIECKON YacTh €ro
LEJIOCTHON €CTECTBEHHO-HAYUYHON KAPTUHBI.
*  Pazsumue  TO3HABaTEIbHBIX  HMHTEPECOB, HMHTEIUICKTYaIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEH ydammxcss B TPOIECCe M3YYCHHS UMH XUMUYECKOW HayKu U e€ BKJIajga B
COBPEMEHHBIM Hay4YHO-TEXHHYECKUH Mporpecc; (GpopMHUpoOBaHUE BaKHEUIINX JIOIMUECKUX
orepanuii MbIIUICHHUs (aHAIU3, CHHTE3, 0000IIeHne, KOHKPETH3alus, CPaBHEHHE W JIp.) B
MPOIECCe TO3HAHUS CUCTEMbI BaKHEUIIINX MOHATHI, 3aKOHOB U TEOPHUI O COCTAaBE, CTPOEHUH
Y CBOMCTBAaX XMMHYECKUX BEIIECTB.
*  Bocnumanue yoe:x1EHHOCTU B TOM, YTO MPUMEHEHHUE NOTyYEHHBIX 3HAHUN U YMEHUH 10
XUMHH SBISIETCS OOBEKTHUBHONW HEOOXOIMMOCTBIO /il O€30MacHOi paboThI C BEIIeCTBAMHU U
MaTepuaaMH B OBITY M Ha IPOU3BOJICTBE.
*  [lpoexmuposanue u peanusayusi BBITYCKHUKAMH OCHOBHOM  IIKOJIbI  JIMYHOU
00pa3oBaTeNbHONW TPACKTOpUH: BBIOOp TMpoduiIsi OoO0ydyeHHs B CTapIIeH IIKOJie WIH
po(hecCHOHATLHOTO 00Pa30BaTEIHHOTO YUPEIKICHHUS.



° Osnaoenue Kjro4esbimu KomMnemeHyusMu: y‘-IeGHO-HOE}HaBaTeJIBHBIMI/I,
I/IH(l)OpMaHI/IOHHI)IMI/I, IHEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKAaTUBHBIMU.
HporpaMMa Kypca p€aln3y€eTcCsa ¢ IOMOLIBIO CIICAYIOIICTO yqe6Ho-MeToz[quc1<oro KOMIIJICKCA:

1. VYyeOnuk pns oOmEOOpa3oBaTEeNbHBIX yUpekIeHUH «Xumusa. 8§ Kimace» (aBTOp
O.C.I'abpuensa, U.I.Octpoymos, C.A.CnagkoB). Mocksa: "I[Ipocsemienue"

2. VYyeOHuK jusi  00mICOOpa30BATENBHBIX yUPSKICHUH «Xumusa. 9 xkimace» (aBTOp
O.C.I'abpuensa, U.I.Octpoymos, C.A.CnangkoB). Mocksa: "I[Ipocsemenue"

Kypc paccuurtan Ha o0s3aTensHOE U3ydeHHE MpeaMeTa B 00bEMe 68 yueOHbIX yacoB Mo 2 yaca B
Henemro U 68 4 1o 24 B HeJeH B 9 Kiacce.

Cooeprrcanue npozcpammot nPeoCmMasieHo ciedyiouumMu pazoenamu:

1. mosicHUTENbHAS 3aIMCKa

2. JIaHUPYEMBIE PE3YNbTAaThl OCBOCHHSI YU€OHOTO MPEAMETA;

3. conepkanue y4eOHOTO IpeIMeTa;

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

Mecmo Kypca 6 yuedHom niamne
Ha usydenue npeamera «Xumus» Boiaensercs 68 yaco B rog B 8 kiacce, 68 yacos B

roxa B 9 kiacce.

Ilhanupyemovie pesynomamot 0céoenus yuebnozo npeomema
JINYHOCTHBIE pe3yJIbTaThl

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

2. (opMupOBaHME OTBETCTBEHHOTO OTHOLIEHUS K TIO3HAHUIO XUMHUHM; TOTOBHOCTH
U CIIOCOOHOCTH YYalIMXCsl K CAMOPa3BUTHIO M CAMOOOPa30BaHHUIO HA OCHOBE U3YyUEHHBIX
¢dakTOB, 3aKOHOB UM TEOpUH XUMHM; OCO3HAHHOIO BBIOOpa U MOCTPOEHHE
MHAUBUYaJIbHON 00pa30BaTeIbHON TPACKTOPHUH;

3. (opMupoBaHME IEIOCTHONH €CTECTBEHHO-HAYYHOH KapTUHBI MHpPA, HEOThEMJIIEMOM
YaCThIO KOTOPOM SIBJISIETCS XMMHUYECKask KAPTUHA MUPA;

4. oBIaJeHHE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLIMM YPOBHIO DPa3BUTHS HAyKH U
0OLIECTBEHHON PAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

5. OCBOEHHME COLMAIbHBIX HOPM, IIPAaBUJ MOBEAEHUS, pojei u GopM cOlMaIbHOM KU3HU B
COIlMyMe, MPHUPOAE M YACTHOM JKU3HM HA OCHOBE OKOJOTMYECKOM KYJIbTYyphl U
6e301acHOro oopalleHus ¢ BEIIeCTBaMH U MaTepHalaMH;

6. dbopMupoBaHHE KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIICHHH CO CBEPCTHUKAMH H
B3pOCIBIMH B IIpoliecce 00pa3oBaTENbHOM, OOIIECTBEHHO IOJE3HOH, y4eOHO-
HCCIIEI0BATENBCKOM, TBOPUYECKOM U IPYTUX BUJOB JESITEIBHOCTH, CBA3aHHBIX C XUMHUEH.

MeTanpeaMeTHble pe3yJbTaThI:

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

2. TUTAaHUPOBaHHWE MyTeH JOCTM)KEHHUS IKEJaeMOro pe3ysbTaTa OOY4YEeHHs XHUMHMU Kak
TEOPETUYECKOTO, TaK U KCIIEPIMEHTAIEHOTO XapaKTepa;

3. COOTHECEHHE CBOUX JEHCTBMH C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBICHHE
KOHTPOJII CBOEH MAEATENBHOCTH B IPOIECCe IOCTHIKEHHUS Pe3ysbTara, OINpeesieHHe
CHoco0OB JIEHCTBHI TpH BBINOJHEHUU J1A0OPATOPHBIX U MPAKTHUYECKUX paboT B
COOTBETCTBHUH C TPaBUJIAMHU TEXHUKU 0€30M1aCHOCTH;

4. ompezneneHUE UCTOYHUKOB XUMHUUECKOW HMH(POpMAIINH, TTIOTyUYEHHE U aHaTTU3 e€, CO3/1aHue
MH()OPMAIIMOHHOTO MPOYKTA U €r0 MPE3CHTAINS;



5. HCIIONBb30BAHME OCHOBHBIX MHTEJUIEKTYalbHBIX OIEpallVii: aHalu3a W CHUHTE3a,
CpaBHEHMsI M CHUCTEMaTH3allUd, O0OOIEHUS U KOHKPETH3alMH, BBIABICHUE HMPUYMHHO-
CJIIEICTBEHHBIX CBsI3€ll M IIOCTPOCHUE JIOTMYECKOI'O PACCYKICHHUS W yMO3aKIIOUYEHUs
(MHIYKTUBHOTO, JE€AYKTUBHOIO W IO aHAJOIMM) HAa MaTepHale €CTECTBEHHO-HAyYHOIO
COJIEPIKaHUS;

6. ymeHue co3laBaTh, IPUMEHATh U NIPEOOPA30BBIBATh 3HAKU U CUMBOJIbI, MOJEIIU U CXEMBI
JUIS pelIeHus1 y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

7. (dopMupoBaHME M Pa3BUTHE 3KOJOIMUYECKOIO MBIIUIEHUS, YMEHHE MPUMEHSTH €ro B
MIO3HABATEIbHOM, KOMMYHHKATHBHOH, COIIMATbHONW NpPaKTUKE U MPo(ecCHOHAIbHOM
OpHEHTaLUH;

8. reHepupoBaHUE HJICH U ONpeNeIeHUuE CPENICTB, HEOOXOAMMBIX JJISI UX peasTu3aIliH.

IIpenmeTrHble pe3yabTaThl:

Yuenux nayuumcs: 0b03Hauamb XUMUYECKHE QJICMCHTBI, HAa3bIBATh HX W XAPAKTCPH30BAThH HA

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

¢opmynuposamsv N3y4eHHBIC TTOHATHUS: BEUIECTBO, XUMUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IMPOCTOE M CIJI0XHOE BEIECTBO, XMMHYECKas PEaKIUs, BHUIBI XUMHUYECKHX
peaKkIui u T. I1.;

onpedensams 10 (HOpPMyJIaM COCTaB HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB, BaJCHTHOCTHU
ATOMOB XMMHYECKUX 3JIEMEHTOB WJIM CTEIICHU UX OKHCIICHUS;

noxnumams THGOPMAIUIO, KOTOPYIO HECYT XUMHUYECKHUE 3HAKH, (POPMYIIBI M ypaBHEHUS ;
yMemb Kiaccu@uyuposams MPOCTbIe (METaUIbl, HEMETaJIbl, OJIarOPOJIHbIE Ta3bl) U CIOXKHbBIE
(OuHapHbBIE COETMHEHUS, B TOM YUCJIE U OKCUJIbI, @ TAK)KE TUAPOKCHUIBl — KHCIIOThI, OCHOBaHUS,
aMdoTepHbIe TUAPOKCUIBI — U COJIM) BEIECTBA;

Gopmynuposams IEPUOANUECCKUIN 3aKOH,

00vbsCHAMb CTPYKTYPHI U MHPOPMAIIUU, KOTOPYIO HECET MEePUOIUYECKasi CUCTEMa XUMUYECKHUX
anemenToB /I. 1. Menpeneera,
PAcKpvliéams 3HAYCHUS IEPUOJUIYECKOTO 3aKOHA;
Xapaxmepu306ams CTPOECHUE BEIIECTBA — BUJIbI XUMUYECKUX CBSI3€U M TUIIbI KPUCTAINTMYECKUX
pPEelIETOK;

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

cocmaenams  (POPMYINIBI  OKCHJIOB XHMMHUYECKHX JJIEMEHTOB M  COOTBETCTBYIOIIMX UM
TUIAPOKCHJIOB;

nucams CTPYKTYpHBIC (POPMYIIBI MOJIEKYIISIPHBIX COCTMHEHUN W (POPMYIBHBIX €IMHHUI] HMOHHBIX
COCTMHEHUIN 10 BAJICHTHOCTH, CTEIICHM OKHUCIICHUS WIH 3apsAy HOHOB; ¢hopmyiuposams
OCHOBHBIE 3aKOHBbl XHWMHHU: TIOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS,
COXpaHEHHUs MacChl BEUIECTB, 3aKOH ABOTaJIpo;

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

onpedensimp IPU3HAKY, YCTIOBUS TIPOTEKAHUS U TIPEKPAIICHHUS XUMHUYECKUX PEaKIIHil;
cocmaensims MOJIEKYJSIPHBIE YpaBHEHUS XHUMHYECKUX PpEeaKIMil, MOATBEPKIAIMMX oOIue
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIICCTB M OTPAKAIOIINX CBSI3U
MEXy KJIaCCAMU COCIUHEHHU;

cocmaegnsims ypaBHEHUS PEAKIHA ¢ y4aCTHEM JJICKTPOIUTOB TaKXKe B HOHHOU (hopme;



onpeoensimsp 10 XUMHYECKUM yPaBHEHHSM IPUHAUICKHOCTH PEAKIHHA K ONPENeIEHHOMY THITY
WU BHLY;

cocmaensames  ypaBHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C MOMOIIBI0 METo/a
AJIEKTPOHHOTO OallaHCa;

npUMeHsimb TIOHATUE «OKUCIICHHE» U «BOCCTAHOBIICHHE» ISl XapaKTCPUCTUKU XUMHYCCKHUX
CBOMCTB BEIIECTB;

onpeoensimsy C TIOMOIIBI0 KAa4eCTBEHHBIX PEAKIUH XJIOPHI-, Cynb(daT- U KapOOHAT-aHUOHOB U
KaTHOHAa aMMOHUS B PacTBOPE;

00vACHAMb MHOTO00PA3He MPOCTHIX BEIIECTB SIBICHUEM aJIOTPOINH C yKa3aHUEeM e€ IPUYNH;
cobnodams npaBuiIa 6e30macHoil paboThl B XUMHYECKOM KabuHeTe (J1abopaTtopun).

Yuenuk nonyyum 603mMoiCHOCIb HAVYUMbCA.

UCnONbL308amy TPH XAPAKTEPUCTUKE MPEBPAICHUN BEIIECTB MOHATHUS «XMMHYECKasl PEaKIHs»,
«PEAKIMM COCIMHEHUS», «PEAKIUH Pa3IOKECHUS», «PEAKIMH OOMEHa», «PEaKIMH 3aMeICHHs,
«peaKIMU  HeUTpaau3aliu», «IK30TEPMHUYECKHE pEaKIMW», <GHAOTEPMUUYECKHE  PEaKLHN,
«o0paTuMble  peakUUW», «HEOOpaTUMble peakLuh», «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKIMN»; XapaKTepH30BaTh OOLME XMMHUUECKUE CBOMCTBA aM(OTEPHBIX OKCUIOB U I'HAPOKCUJIOB;
npU6oOUmsb MPUMEPBI PEAKIUH, TOATBEPXKIAIOIMX XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCUIOB -
THJIPOKCUIOB;

0asamb XapaKTEPUCTUKY XUMHYECKUX PEAKIUH 1O YHCIy M COCTaBy MCXOJAHBIX BEIIECTB U
NPOIYKTOB PEAKIMH, a TaKkKe TEIUIOBOMY J(QQEKTy; HaNpaBICHUIO IPOTEKAHHUS PEaAKIUM;
U3MECHEHHIO CTENEHEeW OKHCICHHS SJIEMEHTOB; arperaTHOMy COCTOSHHIO HCXOJHBIX BEIECTB;
YYaCTHIO KaTaju3aTopa;

00bACHAMb U NPUBOOUMb NPUMEPbL BIUSHUA HEKOTOPBIX (akTOpoB (IPUpPOJa pearupyrouux
BEILIECTB, KOHIIGHTpaLlMsl BEILECTB, JaBJIE€HHE, TeMIeparypa, KaTajau3aTop, IOBEPXHOCTb
CONPHKOCHOBEHHUS PEarnpyIOLINX BEIIECTB) HA CKOPOCTh XUMHUECKUX PEaKLUi;

HabO0amy U ONUCHIBAMb YPAGHEHUs pearkyuli MEXAY BELIeCTBAaMU C IMOMOIIBIO €CTECTBEHHOIO
PYCCKOTO MJITM POJTHOTO) SI3bIKA U SI3bIKAa XUMUH;

nposooUms  Onvlmysl, TOIATBEPKAAIOLIME XUMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
THIPOKCHIIOB; 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT Pa3IuYHBIX (HaKTOpOB (MpUpoIa
pearupyronmx BEUIECTB, KOHIIGHTpALMS BEIIECTB, JaBICHWE, TEMIIEpaTypa, KaTaiu3aTop,
MOBEPXHOCTh COIPUKOCHOBEHUS pearupyromnx BeLIecTB);

UCnonb306ame  TIPU  XapaKTEPUCTUKE METAUIOB W HX COEIMHEHUHM TOHATHA «METAJLIbD», <«
AKTUBHOCTH METAILIIOB,;

0a6amv  XapaKkmepucmuky XUMHYECKHX 3JIEMEHTOB-META/UIOB (ILEJOYHBIX METAJIOB, MAarHus,
KaJIbIIMsI, QTIOMUHUS, JKelle3a) M0 HMX TOJNOoKeHHI0 B [lepmommdeckoil cucTteMe XHMMHYECKHX
anemenToB JI. WM. MenneneeBa (XUMHMYECKUIl 3HaK, MOPSAKOBBI HOMEp, MEPUOJ, TpyIIa,
MOJTpPYINa, OTHOCUTENbHAsl aTOMHas Macca, CTPOEGHHE aToMa: 3apsi s/pa, YMCIO MPOTOHOB U
HEUTPOHOB B sJpe, OOIIee YHCIO AJIEKTPOHOB, PACHpENEleHHE AJIEKTPOHOB MO AJIEKTPOHHBIM
CJIOSIM; TIPOCTOE BEIECTBO, (GOPMYIIa, Ha3BaHUE U TUII BBICIIETO OKCHJIA U THIPOKCUIA);
HA3b16AMb COCTMHEHUSI METAJIOB M COCTAaBIATh MX (OPMYIIBI [0 HA3BAHUIO;, XAPAKMEPU3I08amMb
CTpoeHue, 001He PU3NIECKHe U XMMHUUECKHUE CBOWCTBA MPOCTHIX BEIIECTB - METAIJIOB; 00BACHANMb
3aBHCUMOCTh CBOMCTB (WM TpeACKa3bIBaTh CBOWCTBA) XHMHYECKHUX HIIEMEHTOB-METAIJIOB
(pamuyc, METaJIMYECKUE CBOMCTBA OJIEMEHTOB, OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
3JIEMEHTOB) U 00pa3yeMbIX MMH COEJUHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX OKCHIOB U
TMIPOKCUJIOB, OKUCIIHUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT mosoxkeHus B Ilepuomudeckoit
crucreMe XxuMudeckux siaeMmeHToB J. 1. Mennaeneena;



onucvlieamy 00IINE XUMHUYECKHE CBONCTBA METAIIJIOB C IIOMOILbIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

cocmaensams MOJICKYJISIPHBIE YpaBHEHUSI PEAKIMHU, XapaKTePU3YIOIIUX XMMHYECKUE CBOMCTBA
METaUIOB U WX COCIMHEHMM, a TaKkXKe OHJICKTPOHHBIC YpPABHEHHS TMPOLIECCOB OKHCIICHUS-
BOCCTAHOBJICHUS;

YCMAaHaeIueams NPUYUHHO-CIEOCEEHHble C643U MEXAY CTPOCHHEM aTroMa, XHUMHUYEeCKOU
CBS3bIO, THUIIOM KPUCTAJIMYECKOW PpEUIeTKH METalIOB M HUX COEJMHEHUH, uX OOLUMU
(bu3NYECKUMU U XUMHUYECKUMU CBOMCTBAMU;

npo8oOUMsb paciemyl IO XUMHUUECKUM (DOPMYJIaM U yPaBHEHUSIM PEaKIIHi.

HOHUMAMb: XUMUYECKYI0 CUMBOJIMKY: 3HAaKM XUMHUYECKUX JIEMEHTOB, (hOPMYJIbl XUMUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX PpEaKLM; BaKHEUIINE XUMHUYECKHE IOHSTHA: BELIECTBO,
XUMHUYECKHUH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHAsI U MOJIEKYJISIPHAs. MACChI, HOH,
KaTUOH, AaHHOH, XHMMYECKas CBs3b, JJIEKTPOOTPULATEIBHOCTb, BaJIEHTHOCTb, CTEIEHb
OKHMCIICHMs, MOJIb, MOJSIpHAs Macca, MOJSPHBIA  00BEM, pacTBOPBI, BIEKTPOJIUTHI
U HEDJIEKTPOJUTHI,  JJEKTPOJIMTUYECKAs  JUCCOLMALMS, OKHUCIUTEIb U BOCCTAHOBUTEIND,
OKHCJICHME M BOCCTaHOBJIEHUE, TEIUIOBOM 3 (EKT peakuuu, OCHOBHbIE THUIIBI peakUuil B
HEOPraHMYECKOW XWUMHUH; (HOPMYIHMPOBKHM OCHOBHBIX 33aKOHOB M TEOPHH XHWMHUH: aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI; 3aKOHOB COXPaHEHHUSI MACcChl BELIECTB, IOCTOSHCTBA COCTABa BEILECTB,
ABorajipo; nepuoauueckoro 3akoHa J[. M. MenneneeBa; Teopun CTpPOEHHMsI aTOMa U YYEHUS O
CTPOCHUM BEIIECTBA; TEOPUU IIIEKTPOJUTUYECKON IOUCCOLMALUMU M YYEHHS O XMMHUYECKOHN
peakuuu;

HAa3vl6amb XUMHYECKHE JJIEMEHTBI, COCAMHEHMsS M3YYCHHBIX KJIACCOB HEOPraHMYECKHX
BEIIIECTB; OPTaHUYECKHE BEIIECTBA M0 MX (hopMysie: METaH, STaH, STHJICH, alleTHIICH, METaHOJI,
9TaHOJI, INIMLIEPUH, YKCYCHAsl KMCIIOTA, III0K03a, Caxapo3a;

00bsicHAMYb: (PU3UUECKUI CMBICT aTOMHOTO (MOPSIIKOBOI0) HOMEpa XUMHYECKOI'O AJIEMEHTA,
HOMeEpa Ipyniibl U nepuoja B nepruoandeckon cucreme Jl. . MenaeneeBa, K KOTOPbIM 3JIEMEHT
IIPUHAJUJIEKNT; 3aKOHOMEPHOCTH U3MEHEHMSI CTPOEHUS aTOMOB, CBOWCTB 3JIEMEHTOB B NpEEax
MalbIX MEpPUOJOB M A-rpynm, a TakKe CBOMCTB 00pa3yeMblX MMM BBICIIUX OKCUIOB U
TUAPOKCUOB; CYIIHOCTh MpOIECcca 3JIEKTPOJUTHYECKON IHUCCOLMALMA M PEAKIUN HOHHOIO
oOMeHa;

xapakmepu3oeams: XUMHUYECKHE OJJIEMEHTHI (0T BOJAOpOJAa 10 KaJIbLUsA) HAa OCHOBE HX
MIOJIOXKEHUST B IIEPUOJIMYECKOM cucTeMe XuMmuueckux oanemeHtoB [[. M. Menneneesa
U OCOOCHHOCTEH CTPOEHUS MX AaTOMOB; B3aUMOCBS3b MEXJIY COCTaBOM, CTPOECHHEM U
CBOMCTBAaMM HEOPraHMYECKHUX  BEIIECTB; XUMHYECKME CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIeCTB (MPOCTBIX BEIIECTB — METAIJIOB M HEMETAJUIOB, COEIMHEHHH
OKCHJIOB, KUCJIOT, OCHOBaHHH, aM(pOTEPHBIX OKCUI0B U THIPOKCUIOB, COJIEN);

onpedenams. COCTaB BEIIECTB MO UX (OpMyJiaM; BaIEHTHOCTh M CTEIIEHH OKUCIIEHUS AJIEMEHTOB
B COEJAMHEHMUU; BUIbl XUMHUYECKOW CBSI3U B COEIMHEHUSX; TUIBl KPUCTAJUIMYECKUX PEIIETOK
TBEPABIX BEIIECTB; MPUHAJIEKHOCTh BEIECTB K ONPEACIEHHOMY KJIACCY COCOUHEHWM; THIIbI
XUMHYECKHUX PEAKIIHi{; BO3SMOXKHOCTh ITPOTEKAHUS PEAKINil HOHHOTO 0OMEHa;

coCmaenAms. CXEMbl CTPOCHUS aTOMOB IIEPBBIX JIBALIATH IEMEHTOB IIEPUOINYECKON CUCTEMBbI
H. . MengaeneeBa; ¢hopMyiabl HEOPTAHMYECKUX COCTWHEHWA HM3YyYEHHBIX KJIACCOB BEIIECTB;
YPaBHEHHS XHMMMUECKHX pEaklui, B TOM YHCIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBIO0 METO/IA 3JIEKTPOHHOT0 OajaHca;

bezonacHo obpawamscs: ¢ XMMUYECKOHN MOCYI0M 1 1abOpaTOpHBIM 000PYOBAHUEM;
npoGOOUMb  XUMUYECKUll  IKCnepumenm:  TIOATBEPXKNAIOMMNA  XUMHUYECKHH  COCTaB
HEOPraHMYECKUX COEAMHEHUN; MOATBEPKIAIONINI XMMHUYECKHE CBOICTBA M3YYEHHBIX KJIacCOB
HEOPraHMYECKUX BEIIECTB; IO IOJYYEHHUIO, COOMPAHHUIO U pACMO3HABAaHHUIO Tra3000pa3HBIX
BEUIECTB (KUCIOPOAa, BOJOPOAA, YIJIEKUCIOrO ra3a, aMMMaKa);10 ONPEIEIICHUIO0 XJIOpHUA-,
cyibdar-, KapOOHAT-HOHOB U HOHA AMMOHHUS C TOMOILBIO KAYECTBEHHBIX PEAKIIUM;

8bLIYUCTIAMb. MACCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEHTa MO (OpMyse COSAMHEHUS; MacCOBYIO



JIOJII0 BELIECTBAa B PACTBOPE; MAcCy OCHOBHOI'O BEIIECTBA MO HM3BECTHOW MAcCOBOW J0JIU
npuMecei; 00bEMHYIO JIOJIF0 KOMIIOHEHTA Ta30BOM CMECH; KOJMYECTBO BEIIECTBA, 00OBEM WMIIH
Maccy BeIIECTBAa IO KOJMYECTBY BEIIECTBA, O0BEMY MM Macce PEarcHTOB, WU MPOIYKTOB
peaKkIuu;

UCNObL306aMb  NPUOOPEemMEHHbIe 3HAHUAL U YMEHUs 6 NPAKMUYECKOU OessmelbHOCmu U
Nn0BCeOHEeBHOU Jicu3Hu. JUIsl O€30MacHOTO OOpalleHHus C BEIIeCTBAMH M MaTepHalaMH B
MOBCEHEBHOM KU3HM M TPAMOTHOTO OKa3aHMs MEPBOM MOMOIIM MPH OXKOTrax KHUCIOTaMU
U IIeJI0YaMu; I OOBSICHEHUS OTIEIbHBIX (DaKTOB W MPHUPOIHBIX SBJICHUHN; IS KPUTUUECKOU
OIICHKU HH(OPMAIIMH O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY.

Buinycknux nonyuum 603mMoxicHOCHb HAYYUMbCSL

Xapaxkmepu3o6ams OCHOBHBIE METOAbl IIO3HAHUS XHUMHUYECKUX OOBEKTOB: HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETITUPOBAHUE;

paziuuams XUMHYECKHUE OOBEKTHI (B CTAaTHUKE): XMMHUYECKHE DJIEMEHTHI U MPOCTHIC BEIECTBA;
METaJIJIbl 1 HEMETAJUJIbl U XapaKTepU30BaTh OTHOCUTEIbHOCTh IPUHAJIEKHOCTH TAKUX OOBEKTOB
K TOW WM HWHOM TpyIIe; OPraHUYeCKUe W HEOPraHWYeCKHe COCIUHEHHS; THAPOKCHJIbI
(KHCTopoacoAep)Kale  KUCIOTBI,  OCHOBaHMA,  aM(OTEpHBIE  THIPOKCHIBI);0KCHIBI
HecoJeo0pa3yoIre U coyieodpasyromiue (KUCIOTHbIE, OCHOBHBIC, aM(OTEPHBIE);BAIIEGHTHOCTD U
CTENEHb OKUCJIEHMS; CUCTEMAaTUYECKHE U TPUBUAJIbHbIE TEPMUHBI XUMUYECKON HOMEHKIATYPBI;
3HAKOBYIO CUCTEMY B XUMHUU (3HAKU U POPMYIbI, HHACKCHl U KOA(D(DUIIMEHTHI, CTPYKTYpHBIE U
MOJICKYJISIpHBIE  (POPMYJIBI, MOJICKYJISPHBIE W HWOHHBIE YPaBHEHUS pEaKIHUW, MOJHBIE U
COKpaIlEHHbIE HMOHHBIC YpaBHEHHs peakUui, TEPMOXMMHMYECKHE YypaBHEHUs, 00O3HaueHUs
CTETICHU OKHCIICHUS ¥ 3apsiia HOHA B GOPMYIIe XUMUYECKOTO COSTUHEHHS);

paziuuams XUMHUYECKHE OOBEKTHl (B AMHAMHKE): (U3MYECKHEe U XHUMHUYECKHE CTOPOHBI
IIPOLIECCOB PACTBOPEHUS M JUCCOLUALMM; OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKUUU U
peaxiuu oOMeHa; CXeMbI U yPaBHEHUSI XUMUUYECKUX PEaKIInit;

coomHocumy:  SK30TEPMUYECKHE pEaKIUd U peaklUUd TOpEHUs; KaTaMTUYECKHEe U
(dbepMeHTaTUBHBIE pEeaKIIUK; METaJll, OCHOBHBIN OKCHJI, OCHOBaHUE, COJIb; HEMETAILI, KUCIOTHBIH
OKCHJl, KHUCJIOTa, COJIb; CTPOEHUE arToMa, BUJ XHUMHYECKOM CBSI3U, TUI KPUCTAIIIMYECKOU
pemeTK W U3MUECKUEe CBOMCTBAa BELIECTBA; HAXOXAECHUE OJIIEMEHTOB B TNPUPOAE H
IPOMBIIIIEHHBIE CHOCOOBI WX TMOJIy4eHUs; HEOOXOJMMOCTh XHMHUYECKOTO IPOU3BOJCTBA U
TpeOOBaHUI K OXpaHE OKpYXarolled cpeapl; HEeOOXOIUMOCTh NPHUMEHEHHs] COBPEMEHHBIX
BEIIECTB U MaTEpHUAJIOB U TPeOOBAaHUH K 3J0pOBLECOEPEIKEHNUIO;

6b106U2aMb W IKCIIEPUMEHTAIBHO MPOBEPSATh THUIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa, CTPOEHUS U MPUHAAIIEKHOCTH K ONpeAeNEHHOMY Ki1accy (FpyIIe) BEIECTB;
NPO2HO3UPO6ams CIIOCOOHOCTH BEIIECTBA MPOSIBISTh OKUCIUTENbHBIE MM BOCCTAHOBUTEIHHBIC
CBOWCTBA C Y4Y€TOM CTEIECHEW OKHCICHHUS SJIEMEHTOB, BXOJIIHUX B €ro COCTaB, a TaKke
IIPOAYKTOB COOTBETCTBYIOIIMX OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUIA;

cocmaensams ypaBHEHUS peaklUui ¢ ydacTHeM TUIMYHBIX OKUCIHTENEH M BOCCTaHOBUTENIEH Ha
OCHOBE JIEKTPOHHOTO OalaHca;

onpeoensims BO3MOKHOCTb NMPOTEKAHUSI XUMHUUECKHUX PEaKIMi Ha OCHOBE 3JIEKTPOXMMHUYECKOTO
psada HampsHDKEHW METaioB, psa DIEKTPOOTPULIATETHPHOCTH  HEMETasIOB, TaOJIHIIbI
PacTBOPMMOCTH U Y4€Ta YCIOBHI NPOBEIECHNS PEAKIIUIL;

npoeooums pacuémel MO XUMHUYECKMM (opMmylaM M ypaBHEHHSM: [UId BBIBOJA (OPMYJIBI
COEIMHEHUS M0 MacCOBBIM JIOJISIM 3JIEMEHTOB; JJIsl IPUTOTOBIIEHHUSI PACTBOpa C UCIOJIb30BaHUEM
KPUCTAJUIOTUAPATOB; JUIsl HAXOXKJAECHUSI JOJIM BbIXOJA MNPOAYKTa PEAKIUU IO OTHOLICHUIO
K TCOPETHYECKH BO3MOXXHOMY; C UCIOJb30BaHueM mpaBuia [eit-JIroccaka 00 00BEMHBIX
COOTHOUIEHUSIX Ta30B; C MCHOJb30BAHUEM MOHATUN «KMOJbY», «MMOJbY, «4UCI0 ABOraapo»; 1o
TEPMOXHUMHUYECKUM YPAaBHEHUSIM PEaKIINH;

nPOBOOUMb XUMUYECKUL dKChepumMeHm ¢ HEYKOCHUTEIbHBIM COOJIOJICHHEM IpaBHJ TEXHHUKH
0€30MacHOCTH: MO YCTAHOBJEHHIO KAUECTBEHHOTO U KOJMYECTBEHHOI'O COCTaBa COCIUHEHMUS;
P BBIMIOJHEHUHU UCCIIEA0BATENIbCKOTO MPOEKTA; B JOMAIIHUX YCIOBUSX;




UCnonb308ams MTPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIUH ISl BBIIIOJITHEHUS TPOEKTOB M Y4eOHO-
UCCIIEOBATEIbCKUX PA0OT MO H3YYCHHIO CBOWCTB, CIIOCOOOB TIONYYCHHS W PACIO3HAHHS
BEILIECTB;

onpeoensimb UCTOYHUKH XUMHYECKOH MH(OpMAINHU, MPEACTaBIATh CIHCOK MH(POPMAIIMOHHBIX
pecypcoB, B TOM 4YHCJIE M Ha MHOCTPAHHOM SI3bIKE, TOTOBUTh MH(OPMALMOHHBIA MPOIYKT U
IPE3EHTOBATH €T0;

00vekmueHo oyeHuéams UH(MOPMALMIO O BEIIECTBAX M XMMHUYECKHX IpOLEccaX, KPUTHUECKH
OTHOCHTCS K IICEBJJOHAYYHOU MH(OpMAINU, HEAOOPOCOBECTHON peKIIaMe B CPEICTBAX MAaCcCOBOM
uHpOpMaLnu;

co30asams MoOeny U CXEMBI JUIs pelleHHus y4eOHbIX U T03HABATEIbHBIX 3a1ad.



