AHnnomauusn K paboueii npozpamme npeomema <Xumusn»
ona odyuaromuxca 8-9 knaccos

PaGouass mporpamma mo xumuM Juisi oOydaromuxcsi 8-9 KiaccoB cocTaBieHa B
COOTBETCTBHHU ¢ TpeOoBaHUsAMH DeaepaabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTaHIapTa
OCHOBHOT'0 001Iero odpasoBaHus, YTBepXIAcHHBIM [Ipukazom MuHHCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickoit @eneparuu ot 17.12.2010 r Ne 1897 «O6 yrtBepxkaeHuu demnepaabHOTO
TOCYAapCTBEHHOT0 00pa30BaTEeNbHOTO CTaHJIapTa OCHOBHOrO  00Imiero oOpa3oBaHuUs», Ha
OCHOBE CIIEAYIOIUX JOKYMEHTOB U MaT€pHAJIOB:

3akoHa P «OO6 ob6pa3oBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 Ne 273 -
D3;

ITpukazaMunnpocsemenus Poccun ot 20.05.2020 Ne 254 «O ¢enepanbHOM
nepeyHe y4eOHHWKOB, PEKOMEHIYEMBIX K HCIIOJB30BAHHUIO TIPU peallu3allid HWMEIOIIHX
rOCyJapCTBEHHYIO0  aKKpeOUTAIlMi0 00pa3oBaTelbHBIX MPOrpaMM  HayaldbHOTO  OOIIero,
OCHOBHOTI'0 00IIIEro, CpeAHero 00111ero 00pa3oBaHus»;

Ha ocHoBe [IpuMepHO mporpaMMbl 1O XUMUU.

B coorBerctBUM C O3THMH JOKYMEHTaMH OOy4YaroIIMecs MJOJDKHBI OBJIAJETh
npuéMamMu, CBSI3aHHBIMM C ONPENENICHUEM TOHSTHI: OrpaHUYMBaTh MX, OIKCHIBATD,
XapaKTepU30BaTh U CPaBHUBATH. Tak Kak XMMHUSI — HayKa dKCIEpUMEHTaJIbHast, 00yJaronmecs
JODKHBI  OBJIQZIETh TAKMMHU TO3HABATEIbHBIMH YYEOHBIMH JCHCTBUSMH, KaK OSKCIEPUMEHT,
HaOII0IeHne, U3MEpPEeHNe, ONUCaHke, MOJeNMpPOBaHUE, TUIIOTE3a, BEIBOA. B mpoliecce n3yyeHu s
Kypca y oOy4aroumxcsi MpoAOoDKAT (pOpMUPOBATHCS YMEHHUS CTaBUTh BOIMPOCHI, OOBICHATS,
KJIacCU PUIIMPOBATh, CpPaBHUBATh, OMNPEACIATh HMCTOYHUKH HWHGOPMAIMHU, TOIydaTh W
aHaJIM3UpOBaTh €€, TOTOBUTh WH(GOPMAIMOHHBIM MPOAYKT, NPE3EHTOBATh €ro W BECTU
nuckyccuto. CrenoBaTenbHO, ACSITEIbHOCTHBIM IMOAXOJA B H3YYEHHHU XUMHH CIIOCOOCTBYIOT
JOCTUKEHUIO INYHOCTHBIX, IPEAMETHBIX U METANPEAMETHBIX 00pa30BaTEbHbIX PE3YIbTaTOB.

B ocHOBY Kypca MoJI0KeHbI CIEAYIOIINE HAeH
® MaTepualbHOE €IMHCTBO U B3aUMOCBS3h O0BEKTOB U SIBJICHUM MTPUPOIBI;
e BeAyllas pPOJb TEOPETUYECKUX 3HAHUM I OOBACHEHUS U MPOrHO3UPOBAHMS

XUMHUYECKUX SIBJICHUH, OLIEHKU X NMPaKTUUYECKOW 3HAUMMOCTH;

® B3aMMOCBSI3b KAYECTBEHHOW M KOJWYECTBCHHON CTOPOH XHMHUYECKUX OOBEKTOB
MaTepUalIbHOI0 MUPA;
® pa3BUTHE XUMHUYECKON HAyKU U MPOU3BOACTBO XMMHUYECKHX BEIIECTB U MATEPHAIOB
JUTSL YIOBJIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH 4YesnoBeka M OOIIECTBA, pEIICHUS
r7100a1bHBIX TPOOJIEM COBPEMEHHOCTH;
® TEHETHUYECKas CBSI3b MEXK/Y BELIECTBAMHU.
OTU nuJen peannu3yrTcs B Kypce XUMHHM OCHOBHOM LIKOJIbI MYTEM JOCTHKEHMS CIEIYIOLIUX
eJIei:
*  @Dopmuposanue y ydalmxcsi XMMUYECKON KapTUHbI MHUpa, KAK OPraHUYEeCKOW 4acTH ero
[IEIOCTHOM €CTECTBEHHO-HAYYHON KapTHUHBI.
* Pazéumue  TO3HABaTEIbHBIX  HMHTEPECOB, HHTEIUIEKTyaJbHBIX W  TBOPYECKUX
CIOCOOHOCTEH yualuxcsi B MpOIecce M3yYyeHUs MMM XMMHUYECKOH Hayku M e€ BKIaaa B
COBPEMEHHBIM HAyYHO-TEXHHYECKHI Iporpecc; (OpMUpPOBAHUE BAXKHEUIIHUX JIOTHYECKUX
orepanuil MpllIUIeHUs (aHAJIu3, CUHTE3, 0000IIeHHe, KOHKPETU3alks, CpaBHEHHE U Ap.) B
MPOLIECCE MO3HAHUS CUCTEMbI BaXKHEUIIMX MOHSATUIA, 3aKOHOB U TEOPUN O COCTaBE, CTPOCHUU
Y CBOMCTBAaX XUMHUYECKHX BEIIIECTB.
*  Bocnumanue yoexx1EHHOCTH B TOM, YTO IPUMEHEHUE MMOTYICHHBIX 3HAHUN U YMEHHI 11O
XHUMHH SBIIICTCS O0OBCKTUBHONW HEOOXOAMMOCTBIO JIJISl 0€30macHOi paboThl C BEIIECTBAMHU H
MaTepuaiaMy B OBITY U Ha IIPOU3BOICTBE.
» [lpoexmupoeanue u peanu3ayus BBITYCKHHUKAMH OCHOBHOM IIKOJBI  JIMYHOM
0o0pa3oBaTeNbHOW TpaeKTOpuH: BbIOOp mpodunas oOydeHHS B cTaplledl IIKoie WiIH
pohecCHOHaIBLHOT0 00Pa30BaTEIBHOTO YUPEKACHHUSL.



° Osnaoenue KJro4eebimu KomnemeHyusamu : y‘leGHO‘HO3HaBaTeHBHLIMI/I,
I/IH(l)OpMaL[I/IOHHBIMI/I, OHCHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH.
I[Tporpamma Kypca peanu3yercs ¢ HOMOIIBIO CIIEIYIOIIEro y4eOHO-MeTOIMYECKOr0 KOMITIIeK a:

1. Vuebnuk i oOmeoOpa3oBaTeNbHBIX yupexaeHuin «Xumusa. § kimace» (aBToOp
O.C.I'abpuensn, U.I'.Ocrpoymos, C.A.Cnanko). Mocksa: "[IpocBemenue"

2. VYuebHuk ausg o0meoOpa3oBaTeNbHBIX  yUpekaeHud «Xumus. 9 kmacc» (aBTOp
O.C.I'abpuensn, U.I'.Octpoymos, C.A.Cnanko). Mocksa: "[IpocBemenue"

Kypc paccuntan Ha o0s3aTenbHOE U3YUEeHUE ITpenMera B 00bEéMe 68 ydeOHBIX yacoB 1o 2 Jaca B
HEJIeTIIo.

Cooeprcanue npocpammot RPeOCMABAEHO CE0YIOMUMU PA30ENAMU:

1. mosicHUTENBHAS 3aIIACKA

2. IUTaHUpYEMbIe Pe3yIbTaThl OCBOCHUS YUeOHOIO MpEeIMETa;

3. conepxaHue yueOHOr o peIMeTa;

4. TemMaTHYecKoe IJIAHUPOBAHHE C YKa3aHHEM KOJIMYEeCTBAa YacOB, OTBOJIMMBIX Ha
OCBOEHHE KaXKJI0M TeMBI, ¢ y4€TOM pabouelt IporpaMMbl BOCIUTAHMUSL.

Mecmo Kypca 6 yueoHom niamne

Ha m3ydyenue npeamera «Xumusi» Boensercs 68 wacoB B rox B 8 kiacce,68 dacoB B rog B 9
KJacce.

IThanupyemovie pesyniomamol 0cé0enus yueonozo npeomema
JINYHOCTHBIE Pe3yJIbTATHI

1. oco3HaHue cBoel STHHYECKOW NPUHAMJICKHOCTH, 3HAHWE HCTOPUM XHUMHUU U BKJIaJa
POCCHICKOM XUMHYECKOW HAYKH B MUPOBYIO XUMHUIO;

2. (GopMupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K IIO3HAHUIO XHMHH; TOTOBHOCTH
¥ CIOCOOHOCTH yYalIMXcs K CaMOPa3BUTHIO U caMO0Opa30BaHUIO Ha OCHOBE M3YYEHHBIX
(GakTOB, 3aKOHOB M TEOPHMH XHMMHHU; OCO3HAHHOTO BHIOOpPAa U MMOCTPOCHHE
UHAMBUAYaIbHON 00pa3oBaTeNbHON TPAEKTOPUH;

3. ¢dopmMupoBaHHE LEIOCTHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, HEOThEeMJIEMOI
4acThI0 KOTOPOIl SBJIIeTCS XUMUYecKas KapTHHA MUpa;

4. oBlIaJE€HUE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLIMM YpPOBHIO Ppa3BUTHS HayKu U
00I11€CTBEHHOM MTPAaKTUKH, B TOM YUCJIE U XUMUYECKHM;

5. OCBOEHHME COLMAJIbHBIX HOPM, IIPaBWJI MOBEAEHUS, posield U (GopM colMaNbHOMN KU3HU B
couuyMme, MPUPOAE W YaCTHOM JKM3HM HAa OCHOBE DJKOJIOIMYECKOM KYyJIBTYpbl H
6e3omacHOro oOpalleHHs ¢ BeleCTBaMU U MaTepualaMu;

6. ¢opmupoBaHNMEe KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHHH CO CBEPCTHUKAMHU U
B3pOCJIIBIMM B Ipolecce 00pa3oBaTeNbHON, OOLIECTBEHHO IIOJE3HOW, Yy4eOHO-
HCCJIEN0BATENIbCKOMW, TBOPUYECKOU U IPYTUX BUAOB JEATECIBHOCTH, CBA3AHHBIX C XUMHEH.

MeTanpeaMeTHbIe pe3yJbTaThI:

1. ompeneneHue mnesiaeld cOOCTBEHHOr0 00YYCHHS, TOCTAHOBKA M (DOPMYJIMPOBAHUE JJIsl CeOs
HOBBIX 3a/1a4;

2. TUTAHUPOBAaHWE IIyTSH JOCTIDKCHHS JKEIAeMOro pe3yjbTaTa OOY4YCHHS XHMHH Kak
TEOPETHUYECKOT0, TAK U IKCIIEPUMEHTAJIBHOI'0 XapaKTepa;

3. COOTHECEHHWE CBOUX JICHCTBHHA C IUTAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECCTBICHHE
KOHTPOIII CBOEH NEATEeIHbHOCTH B TPOIECCe TOCTIXKCHHS Pe3yNbTaTa, OINpeIelCHHE
Coco0OB JEHCTBUI TpW BBIMOJHEHUH J1a0OpAaTOPHBIX U MPAKTUYECKUX padoT B
COOTBETCTBHH C IIPABUJIAMHU TEXHUKH OE30MAaCHOCTH;

4. ompeneneHUue HCTOYHUKOB XUMUYECKOW HH(POPMAIINH, TOJTYyYECHUE U aHAJIM3 €, CO3/ITaHue
UH(GOPMAITMOHHOTO MPOIYKTa U €T0 MPE3CHTAIUS;



5. HCIOJBb30BAHME OCHOBHBIX HHTEJUIEKTYyaJlbHBIX ONEpalMii: aHanmM3a U CHHTE3a,
CPaBHEHHUS U CHCTEMAaTU3alMU, 00OOIIEHUS] U KOHKPETU3allUH, BBISIBICHUE NMPUYMHHO -
CIIEACTBEHHBIX CBA3€H M IIOCTPOEHHME JIOTHYECKOrO PACCYKICHUS M YMO3aKIIOUCHHS
(MHIYKTUBHOI'O, AEIYKTUBHOIO M 10 aHAJOTMH) HA MaTepualieé €CTECTBEHHO-HAyYHOTrO
COZlEpXKaHUS;

6. ymeHue co3maBaTh, IPUMEHATH U NMPEOOPa30BBIBATh 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBI
JUIsl pellieHus y4eOHbIX U MI03HABATEIbHBIX 3a/1a4;

7. GopMHpOBaHME U PA3BUTHE 3KOJOTMYECKOI'O0 MBINIUICHUS, YMEHHE MPUMEHSATh €ro B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM, COIMAJBbHON NpakTUKE U MpodeccroHalIbHOM
OpHEHTAlNN;

8. reHepupoBaHME HJEH U ONpeaereHNe CPEICTB, HEOOXOAUMBIX IS UX pealli3aliiy.

IIpeameTHbIe pe3yabTaThl:

Yuenux nayuumcs: 06031auamv XUMHAYECKHE QJICMCHTDBI, HAa3bIBATh UX M XAPAKTCPHU30BAThH Ha

OCHOBE MOJIOKEHUS B nepuoaudeckoun cucreme . 1. Menpaeneesa;

Gdopmyuposeams N3y4CHHBIC TIOHIATHS: BEIIECTBO, XUMHUCCKHI 3JIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTHOH, aHHWOH, IMPOCTOE M CIIOXKHOE BEIIECTBO, XMMHUYECKash pPEakius, BUIBl XUMHUYECKHX
peaKkuuii u T. I.;

onpedensimsb 1O (HOPMyJIaM COCTAaB HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB, BAaJCHTHOCTH
aTOMOB XMMHYCCKHX 3JIEMEHTOB MJIH CTCIICHH X OKHCJICHHSI,

noHumams THOOPMAIINIO, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (HOPMYJIbI U YpaBHEHHUS ;
ymems Kiaccuguyuposams NPOCThie (METaJUIbl, HEMETAJUIbl, OJIATOPOJHBIC Ta3bl) U CIIOXKHBIC
(buHapHBIE COCTMHEHUS, B TOM YHCII€ U OKCHJIBI, & TAK)KE THIAPOKCUIBI — KHUCIOTHI, OCHOBAHUS,
aM(doTepHbIE THAPOKCUIBI — H COJIN) BEIIECTBA;

Gdopmynuposams IEPUOTNUECKUAN 3aKOH,

00bsACHAMb CTPYKTYPBI ¥ HH(OPMAIINHU, KOTOPYIO HECET MEepuoanIecKas CUCTEMa XUMUYECKHUX
snemenToB /. V1. Menneneena,
Packpviéams 3HAYEHUS MEPUOIUYECKOT0 3aKOHA;
Xapakmepu306ams CTPOCHHUE BEIIECTBA — BUJIbl XUMHYECKUX CBSA3EH M TUIIbI KPUCTATITMYECKUX
pPEETOK;

ONnuUCLIBAMb CTPOCHUE aTOMOB XMMHUYECKHUX 3JIEMEHTOB C MOPSAAKOBBIMU HOMepamu 1—20 u 26,
omoobpasiceHue UX C IOMOIIBIO CXEM;

cocmagnams  (POPMYNBI  OKCUJIOB XMMHUYECKHX O3JIEMEHTOB U  COOTBETCTBYIOIIUX UM
TUJIPOKCUIOB;

nucams CTPYKTYpHBbIE (POPMYIIBI MOJEKYISIPHBIX COCIUHEHUNU W (DOPMYIIbHBIX €IMHUI] MOHHBIX
COCIMHEHUM 10 BAJEHTHOCTHU, CTENEHW OKUCICHUS WM 3apsay HWOHOB; @opmynuposanms
OCHOBHBIEC 3aKOHbl XHMMHUHU: IIOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOIO CTPOEHUS,
COXpaHEHHS MACChl BEUIECTB, 3aKOH ABOraipo;

Gdopmynupoéams ~ OCHOBHBIE TIOJOXEHUS aTOMHO-MOJICKYJISIPDHOTO YYEHHSI UM TEOPUHU
BIEKTPOIMUTUYECKON IMCCOLMAIUU;

onpedensimb TPU3HAKH, YCIIOBUS IPOTEKAHUS U MPEKPAIICHUS XUMUYECKUX PEAKIU;
cocmaegnams MOJIEKYJSIPDHBIC YpPAaBHEHHS XUMHUYECKHX PEaKIUH, TOATBEP)KIAIONINX O00Iure
XUMUYECKUE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHMYECKUX BEIIECTB M OTPAXKAIOUIUX CBS3H
MEXY KJIaCCaMH COEAVHEHUN;

cocmaensims YpaBHEHHSI PEaKIUil C y9acTHEM JIEKTPOIUTOB TAaK)Ke B HOHHOU (popme;



onpedenamb MO0 XUMHUUYECKUM YPaBHEHUSM NPUHAUIKHOCTH PEAKIMHA K ONpeneIEHHOMY THILY
WK BUJLY,

cocmasnsms ypaBHEHHs] OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUIl C IOMOUIbIO MeToja
AIIEKTPOHHOTO OaaHca;

npuMeHsAmy TIOHSTHE «OKUCIEHHE» U «BOCCTAHOBJIEHHE» JUJISI XapaKTEPUCTUKU XUMHUYECKHX
CBOICTB BEIICCTB;

onpeodensimsb C TMOMOUIbIO KaYECTBEHHBIX peakluil XJIOpuA-, Cyib(paT- U KapOOHAT-aHHOHOB U
KaTHOHAa aMMOHMSI B pacTBOPE;

00BACHAMb MHOT000pa3ue MPOCTHIX BEIECTB SIBJICHUEM aJFIOTPOIIUU C YKa3aHHEM e€ MPUYMH;
cobroo0ams MpaBuia 6e30nacHoOi paboThl B XUMUYECKOM KaOuHeTe (J1abopatopun).

Yuenux nonyuum 603mMoHCHOCHb HAYUUMbCA:

UCnonb306ams TPU XAPAKTEPUCTUKE MPEBPAIICHUN BEIIECTB MOHATHS «XUMHMUECKas peakLus,
«PEAKLUUH COCAMHEHHS», «PEAKIUU Pa3JIoOKEHUS», «PEaKld OOMEHa», «PEaKLUUH 3aMEIICHUs,
«peaKUMy  HEeWTpalu3alun», «IK30TEPMUYECKUE  PEAKLUH», «HIOTEPMUYECKAE  PEAKLU,
«00paTUMBbIe  peaKUuW», «HEOOpaTUMbIE PEAKIUN», «OKUCIUTEIHLHO-BOCCTAHOBHUTENbHbIE
pEaKIUN»; XapaKTEpU30BaTh 00IME XUMUYECKHE CBOMCTBAa aM(OTEPHBIX OKCUIOB U TUAPOKCHIOB;
npueoOumsb TIPUMEpPbI peaKklnii, MOATBEPKAAIOLUMX XUMUUECKUE CBOMCTBA aM(pOTEPHBIX OKCUJIOB -
TUJPOKCUJIOB;

0asamy XapaKTEPUCTHKY XUMHUYECKUX pPEaKLUUil MO YUCIy M COCTaBY MHCXOJHBIX BELIECTB U
MIPOAYKTOB peakUuu, a TakKe TermaoBoMy 3((eKTy; HaImpaBiICHUIO MPOTEKAHUS PEAKLUU;
W3MEHEHUIO CTENEHEH OKUCIEHHWS JJIEMEHTOB; arperaTHOMYy COCTOSIHUIO HCXOJHBIX BEIIECTB;
Y4aCTUIO KaTaJIM3aTopa;

00BACHAMYb U NPUBOOUMb NpUMepbl BIUSHUS HEKOTOPBIX (DakTOpoB (mpupoja pearupyroimux
BELIECTB, KOHIIEHTpAlMs BEIECTB, JABJICHUE, TEMIepaTypa, KaTalau3aTop, IOBEPXHOCTb
COIPUKOCHOBEHHUS PEarupyrolnX BEIEeCTB) Ha CKOPOCTh XUMUYECKHX PEaKIuii;

HAOMO0AMb U ONUCHIBAMb YPAGHEHUs peakyuti MEKAY BEIIECTBAMU C TOMOIIBIO €CTECTBEHHOrO
PYCCKOT0 MJIM POJTHOTO) SI3bIKA U SI3bIKa XUMUU;

npoBoOUMb  ONbIMbL, TOATBEPKIAIONE XUMHYECKHE CBOMCTBA aM(OTEpHBIX OKCHIOB H
THIPOKCUJIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT Pa3NM4YHBIX (HaKTOPOB (Ipupona
pearupyroumx BEUIECTB, KOHLEHTpPAlWs BELIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaau3arop,
IIOBEPXHOCTh CONPUKOCHOBEHMSI PEarupyrolnX BEIIECTB);

UCNoIL306amb TP XAPAKTEPUCTUKE METAJUIOB U HX COCOUHEHUN TOHATHS «METAJUIbDY, Pl
AKTUBHOCTH METAJLJIOB;

0aeamv Xapakmepucmuky XUMHUYECKUX 3JEMEHTOB-METAJUIOB (IIEJIOYHBIX METAJIOB, MarHus,
KaJIbLIMsI, aJIFOMUHUS, JKelle3a) IO MX NoJsiokeHuto B llepuonmueckoil cucreMe XHMHUYECKUX
anementoB JI. M. MenneneeBa (XMMUYECKUH 3HAK, MOPSJIKOBBIA HOMEp, IEpUoi, TpyIlia,
MOATPYIIA, OTHOCHUTENIbHAS ATOMHAs Macca, CTPOCHUE aToMa: 3apsj spa, YUCIO IPOTOHOB M
HEUTPOHOB B sijipe, OOIlee YHCIIO 3JIEKTPOHOB, PACHPENEICHHUE DJIEKTPOHOB IO AJIEKTPOHHBIM
CIIOSIM; TIPOCTOE BEIIECTBO, PopMyJia, HA3BAHUE U THII BBICIIETO OKCUA M TUIPOKCHIA);
HA3b16aMb COSNUHEHHSI METAJUIOB M COCTaBJIATh MX (DOPMYIIBI MO HA3BAHUIO, XAPAKMEPU308AMb
CTpoeHue, oomre GU3NIecKrue 1 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB - METAIUIOB; 00BACHAMb
3aBUCUMOCTb CBOWCTB (WMJIM MpEACKa3blBaTh CBOMCTBA) XMMHUYECKUX AJIEMEHTOB-METAJIOB
(pamyc, MeTaJUIMYEeCKUE CBOMCTBA 3JEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA
3JIEMEHTOB) U 00pa3yeMbIX UMU COEIMHEHHMH (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHUIOB U
THJIPOKCHJIOB, OKHCIMTEIbHO-BOCCTAHOBUTENILHBIE CBOMCTBA) OT moyiokeHus B Ilepuommueckoit
cucreMe xumuueckux anemMenToB J1. . MeHieneena;



onucwvléams 00LME XMMUYECKHE CBOICTBA METAJIJIOB € IIOMOIIbIO €CTECTBEHHOI'0 (PYCCKOro UiH
POIHOrO) S3bIKA U SI3bIKA XUMMUH;

cocmasnsims MOJIEKYJSIPDHbIE YPAaBHEHHUS PEAaKIMM, XapaKTEepU3YIOIIUX XHUMHUYECKHE CBOWCTBA
METAJJIOB UM HMX COEJUHEHHMH, a TaKKe OJJIEKTPOHHbIE YpPaBHEHUS IIPOLIECCOB OKHUCJICHMUS -
BOCCTAHOBJICHUSI;

VCMAHABIUBAMb NPUYUHHO-CIEOCMBEHHble C643U MEXKIYy CTPOSHHEM aToMa, XUMHYECKON
CBSI3bI0, THUIIOM KPHUCTAJUIMYECKON pEeHIeTKH METaJJIOB M HMX COEAMHEHHH, HMX OO0LIMMHU
(GU3NYECKUMHI U XUMHUYECKHMH CBONCTBAMU;

nposooums pacuemsl 0 XUMUYECKUM (hopMyJiaM U YpaBHEHHSIM peakLni.

NOHUMAMb: XUMUYECKYIO CUMBOJIMKY: 3HAKH XUMHYECKHX DJIEMEHTOB, (POPMYJIbI XUMUUYECKUX
BEIIECTB, YpPaBHEHMS XUMHMUYECKHUX PpEaKLUUH; BaKHEHIIME XMMHUUYECKHE TMOHATHS: BEIECTBO,
XMUMHUUYECKUH AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE ATOMHAs U MOJIEKYJIIpHasi MacChl, MOH,
KAaTUOH, AaHHUOH, XHWMHYECKasi CBsI3b, AJIEKTPOOTPULIATEIBHOCTh, BaJEHTHOCTb, CTENEHb
OKHCIIEHUS, MOJIb, MOJSIpHAasg Macca, MOJSIPHBIM  00BEM, PAcTBOPBI,  AJIEKTPOIUTHI
Y HE3JIEKTPOJIUTHI,  JJIEKTPOJIMTHYECKAas  JAUCCOLMALMS, OKHUCIUTEIb U BOCCTAaHOBUTEIb,
OKHCIIEHHE W BOCCTAHOBJIEHHE, TEMJIOBOM 3((eKT peakiuu, OCHOBHBIE THUIBI pPEAKIUA B
HEOPraHUYECKOW XUMHH; (POPMYIHPOBKH OCHOBHBIX 3aKOHOB W TEOpPUHl XMMHU: ATOMHO-
MOJIEKYJIIPHOTO YYEHUS; 3aKOHOB COXPaHEHHsI MACChl BEIIECTB, IOCTOSTHCTBA COCTAaBa BEIIECTB,
ABoranpo; nepuoandeckoro 3akoHa JI. M. MenpaeneeBa; TeOpuu CTPOEHHs aToMa M YYEHHs O
CTPOEHUU BEILIECTBA; TEOPUHU 3JIEKTPOJUTUYECKON ITUCCOLMAUMU U YUYEHUS O XUMHUYECKOH
peakuuy;

Ha3vleamb XUMUYECKUE DJIEMEHTbl; COCIMHEHUS HW3YYEHHBIX KJIaCCOB HEOPraHUYECKUX
BEIIECTB; OPraHUYEeCKHe BEIIECTBA M0 UX (GOopMyse: METaH, ITaH, STUJIEH, alleTHJIEH, METaHO,
9TaHOJI, MNIMLEPUH, YKCYCHasl KUCJIO0Ta, TII0K03a, caxapo3a;

00vscHAMY: (U3NYECKUN CMBICI aTOMHOrO (IOPSAAKOBOr0) HOMEpa XMMMUYECKOTO 3JIEMEHTa,
HOMeEpa rpynisl U nepuojaa B nepuoauyeckoit cucreme . 1. MenaeneeBa, K KOTOPbIM 3JIEMEHT
IIPUHAJJIEKUT; 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeseax
MajblX NEpUOAOB M A-rpynn, a TaKKe CBOWCTB 00pa3yeMblX HMH BBICIIMX OKCHIOB H
THUAPOKCHUJIOB; CYIIHOCTh IIpolecca SJIEKTPOIUTUYECKON AMCCOLMALMM W PEeaKUuil HOHHOIO
oboMeHa;

Xapakmepu3o8ams. XUMHYECKHE OJIIEMEHTHl (OT BOJOpOAAa 1O Kajbl[Ms) HAa OCHOBE HX
MOJIOKEHUSI B NEPUOJMYECKOM cucTeMe XuMuueckux osaemeHtoB J[. WM. MengeneeBa
1 0COOEHHOCTEH CTPOEHMs] HMX aTOMOB; B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOEHHEM U
CBOMCTBAaMU HEOPraHWYECKMX BEIIECTB; XHMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB (MPOCTHIX BEIIECTB — METAJUVIOB U HEMETaUIOB, COEAMHEHUN
OKCHJIOB, KUCJIOT, OCHOBaHMI, aM(pOTEPHBIX OKCUIOB U THAPOKCHJIOB, COJIEH);

onpedensims. COCTaB BELIECTB IO UX (POpMYsIaM; BaJEHTHOCTb U CTEIIEHU OKUCIIEHUS JIEMEHTOB
B COEIUHEHUHU; BUJIbI XMMHYECKON CBSI3M B COECAUMHEHMUSX; THIbl KPUCTAUIMYECKUX PELIETOK
TBEPABIX BEIECTB; MPUHAUICKHOCTb BELIECTB K ONPENCIEHHOMY KJIACCy COCAVHEHWM; THIIbI
XMUMHUYECKUX peaKuil; BO3MOKHOCTb IPOTEKAHUSI pEAKIMil HOHHOrO OOMEHa;

coCmaenamy: CXEMbl CTPOCHHSI AaTOMOB IIEPBBIX JBAALATH 3JIEMEHTOB NEPHUOJIUYECKON CUCTEMBI
. W. MenneneeBa; GpopmMysbl HEOPraHMYECKHX COCAMHCHUN H3YYEHHBIX KJIACCOB BEIIECTB;
YpPaBHEHMsS] XHMHMUYECKHX peaklMil, B TOM YHCIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX, C
MIOMOILBIO METO/Ia JIEKTPOHHOI0 OanaHca;

besonacno obpawamvcs: ¢ XAMUYECKON TTOCYA0H U JJabopaTOPHBIM 000py10BaHUEM;
npoeooums  XUMUYECKUli  IKCnepumenm:  TIONTBEPKIAIOIMN  XUMUYECKMH  COCTaB
HEOPraHWYECKUX COCIUHEHUN; MOATBEPKIAIINNA XUMUUYECKAE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB; IO MOJNYYEHHI0, COOMpPAHMIO M PACHO3HABAHMIO Ta3000pa3HBIX
BEUIECTB (KHMCIOPO/AA, BOJOPOJA, YIJIEKUCIOro ra3a, aMMHAaKa);[o OINpENelCHHUI0 XJIOpHUA-,
cyab(aT-, KapOOHAT-MOHOB ¥ HOHA AaMMOHHUS C IOMOILBIO KaU€CTBEHHBIX PEAKIUI;

8bIUUCAMb. MAaCCOBYIO OO0 XMMHMYECKOTO 3JeMeHTa Mo (opMmyse COeAMHEHUS; MacCOBYIO



JOJI0 BELIECTBA B PACTBOPE; MACCy OCHOBHOIO BEILECTBA 110 M3BECTHOM MAacCOBOM J0JIHU
npuMeceil; 00BbEMHYIO JIOJII0 KOMIIOHEHTa ra30BO cMecH; KOJIMYECTBO BEIIECTBA, 00BEM WM
Maccy BellecTBa IO KOJWYECTBY BeUIECTBA, 00BEMY MM MAacce pPeareHTOB, WM IPOAYKTOB
peakuuy;

UCNONb306aMb  NPUOOPEMEHHLIE 3HAHUS U YMEHUs 6 NPAKmu4eckou OesamenbHoCmu u
nosceonesHoll dicusHu: sl 0€30IMacHOro OOpalleHus C BellecCTBAMM M MaTepuajaMu B
MIOBCEAHEBHON JKM3HM W TI'PAMOTHOIO OKa3aHUs IIEpBOM IOMOILUM IPU OKOrax KHUCIOTaMH
U 11e71049aMu; 111 OOBSCHEHUS OTAENbHBIX (PAKTOB W MPUPOJHBIX SIBICHUM; AT KPUTHUYECKOM
OLIEHKU MH(}OpMaIIUU O BEIECTBaX, UCIOIb3YEMbIX B OBITY.

Buinycknuk nonyuum 603M04CHOCHb HAYYUMbCA

Xapakmepu3o6ams OCHOBHBIE METOJbl TO3HAHUA XHUMHUYECKHMX OOBEKTOB: HaOIIOACHUE,
H3MEpEeHHne, IKCIIEPUMEHT, MOJICIIMPOBAHUE;

paziudams XUMUYECKHe OOBEKTHl (B CTaTHKE): XMMHUYECKHE DJIEMEHTBHl M MPOCTHIE BEIICCTBA;
METaJIJIbl ¥ HEMETAJUIbl M XapaKTepHU30BaTh OTHOCUTEIBHOCTh IPUHAIEKHOCTH TaKUX 00HEKTOB
K TOM WJIM HHOM TIpyIIe; OpPraHWYeCKue M HEOPraHMYeCKHE COEAMHEHUs; THUJIPOKCUIbI
(kucnoponacoaepxKalme KHCIIOTHI, OCHOBaHUS, aMm@oTepHbIe TUJIPOKCHU/IBI ) ;OKCHIBI
HecoJIeo0pa3yrolre U coeodbpasyromniye (KUCIOTHBIE, OCHOBHBIE, aM(OTEPHBIE);BaJICHTHOCTh U
CTETEHb OKUCJICHHS; CUCTEMATUYECKHE U TPUBUAIBHBIE TEPMUHBI XUMHUECKOW HOMEHKJIATYPBI;
3HAKOBYIO CHUCTEMY B XUMHUU (3HAKU U (HOpMYJIbI, HHAECKCH U KOAPHUIIUEHTHI, CTPYKTYpHBIE U
MOJIEKYJsApHbIe (OPMYIbI, MOJEKYJSpHbIE W HWOHHBIE YypPaBHEHUS pEaKIUH, MOJHBIE H
COKpalIEHHbIE HMOHHBIC YypaBHEHUS pEaKIHii, TEPMOXMMHYECKHE YypaBHEHUS, O00O3HAuUEHUS
CTETIEHU OKUCIICHHS | 3apsijia HOHA B (OPMYJIE XUMUUECKOTO COCTUHEHU);

pasauuams XAMUYECKHe OOBEKThl (B JUHAMHKE): (U3HUEeCKHe U XUMHUYECKHE CTOPOHBI
MPOIIECCOB PACTBOPEHUST M JIUCCOIMAINM, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH U
peakunu oOMeHa; CXeMbl U YPAaBHEHUSI XMMUYECKUX PEaKIIHii;

coomHOCUmMb. DK30TEPMUYECKUE pEaKUUH U PEaKIUUd TOPEeHUs; KaTaJUTHUYEeCKUue U
(hepMeHTaTUBHBIC PEaKIMu; METaJlJl, OCHOBHBIA OKCUJ, OCHOBAHHUE, COJIb; HEMETAIIT, KUCIOTHBIH
OKCHUJI, KHCIIOTa, COJIb; CTPOCHHE aTOMa, BHUJ XUMHUYECKOH CBS3U, THUIl KPUCTAIITUYECKOU
pemi€Tkn ¥ QU3MYECKHE CBOMCTBA BEIIECTBA; HAXOXKJEHHUE JJIEMEHTOB B TMPUPOJE |
MPOMBIIIUICHHBIE CITOCOOBI HMX IOJYyYEHHUS; HEOOXOAMMOCTh XMMHYECKOTO MPOM3BOJCTBA H
TpeOOBaHWI K OXpaHE OKpYKaIoMmEeH cpenpl; HEOOXOAMMOCTh TPUMEHEHUS COBPEMEHHBIX
BEII[ECTB U MaTepHasoB U TPEOOBAHUI K 37J0pOBbeCOEpPEKEHUIO;

6b108UcaMb U IKCIEPUMEHTATBHO MPOBEPATh THIIOTE3bl O XUMUYECKHUX CBOWCTBAaX BEILIECTB Ha
OCHOBE MX COCTaBa, CTPOCHUS U MPUHAJISKHOCTH K ONpeeIEHHOMY Kjaccy (IpyIIie) BEelecTB;
NnpO2HO3UPO68amMb CIIOCOOHOCTH BEIIECTBA MPOSBISATh OKUCIUTEIbHBIE WM BOCCTAHOBUTEIbHBIE
CBOMCTBAa C YYETOM CTENEHEW OKHUCJIEHHUS JJIEMEHTOB, BXOISLIMX B €ro COCTaB, a TaKkKe
MIPOJYKTOB COOTBETCTBYIOIIMX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

cocmaegnamy ypaBHEHUS! PEAKIHM C y9aCTHUEM THUIUYHBIX OKHCIMTENEH M BOCCTAHOBUTENIEH Ha
OCHOBE 3JIEKTPOHHOT0 OajaHca;

onpedensims BO3MOXKHOCTb MPOTEKAHUS XUMUYECKUX PEAKIUH Ha OCHOBE AJIEKTPOXUMHYECKOTO
psla HampsDKeHUH METalsioB, psija  SIEKTPOOTPHIATENFHOCTH HEMETaJIoB,  TaOIHIIbI
pacTBOPUMOCTH Y YU€Ta yCIOBUM MPOBEJCHUS PEAKIIUI;

npoeooums pacuémsl MO XUMUYECKHUM (opMynaMm W ypaBHEHHSIM: JUisl BbIBoAa (HopMysibl
COEIMHEHHUSI IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB; JIJIsl IPUTOTOBJICHHUSI paCTBOPA C UCIOIb30BAHUEM
KPUCTAJUIOTHUAPATOB; I HAXOXAEHUS JOJM BBIXOAA MPOAYKTA PEAKIUU TIO OTHOIICHHUIO
K TEOPETHYECKH BO3MOXXHOMY; C HCIOJb30BaHMeM mpaBuna [eii-Jlioccaka 00 00BEMHBIX
COOTHOIIEHMSIX a30B; C UCIOIb30BAHUEM MOHATHI «KMOJIb», KMMOJIbY, «UUCIO ABOraapo; 1Mo
TEPMOXUMHUYECKUM YPaBHEHUSAM PEAKIINH;

npo8oOUMb XUMUYECKUN dKCnepumenm C HEYKOCHUTEIBHBIM COOJIIOJICHHEM TMPABHII TEXHUKHU
0€30MacHOCTU: MO0 YCTAHOBJICHHIO KAaue€CTBEHHOI'O M KOJMYECTBEHHOTO COCTaBa COCIUHCHMUS;
MIPH BBIMTOJTHEHUHU UCCIIEIOBATEILCKOTO MMPOEKTA; B IOMAIIHUX YCIOBHSIX;




UCNno1b306ams MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIIMU JJ1s1 BBIOJHEHUS IPOEKTOB U Y4eOHO-
UCCIIEIOBATENbCKUX pabOT MO HM3YYEHHIO CBOMCTB, CIIOCOOOB IIONYYEHHS W paClO3HAHHSA
BEIIIECTB;

onpedenams UCTOUHUKU XUMHYECKOH HH(OpMAIUK, MPEACTaBIATh CIUCOK MH()OPMAIIMOHHBIX
pecypcoB, B TOM 4YHCJIE M Ha MHOCTPAHHOM S3bIKE, TOTOBUTH HMH()OPMAIIMOHHBIN HPOAYKT U
IIPE3EHTOBATh €To0;

00veKmueHo oyeHugams MHPOPMAIIMIO O BELIECTBAX M XMMHUYECKHX IpoIleccaxX, KPUTHUECKU
OTHOCHTCS K TICEBJIOHayYHOU HH(OpMaLK, HeTOOPOCOBECTHOI peKsilaMe B CpeicTBaX MacCOBOM
uH(popManuy;

c030a8amv MoOenu U CXeMBbI ISl pelieHHs] y4eOHbIX U TTO3HaBATENIbHBIX 3aa4.



