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ILlnanupyemble pe3yjbTaTbl OCBOEHHUS Y4e€0OHOI0 MpeaMera
IIpenmeTHble pe3yJibTaThI

[To 3aBepieHNIO Kypca XMMHUU Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHus
BBIITYCKHUKH OCHOBHOM IIKOJIbI JOJKHBI OBJIQJETh CIEAYIOLUIMMH pE3yJIbTaTaMu:

l. Tuunocmmuwie pezynomamoi:
1) ocosnanue cBOeW ITHUYECKOW MPUHAUICKHOCTH, 3HAHHE WCTOPUU XUMHH H
BKJIaJ[a POCCUMCKON XMMHUYECKON HayKH B MUPOBYIO XUMHUIO;
2) popmuposarue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHUIO XUMUH; TOTOBHOCTH U
CIIOCOOHOCTH O00Yy4YarolUXCsl K CaMOpPa3BUTHUIO U CaMOOOPa30BaHHUIO HA OCHOBE
U3YYEHHBbIX (DaKTOB, 3aKOHOB M TEOPUM XHMHMH; OCO3HAHHOTO BbIOOpa U
MOCTPOEHUE UHANBUAYAIBbHON 00pa30BaTENbHON TPACKTOPHH;
3) gopmuposanue  UEIOCTHOW  ©CTECTBCHHO-HAYYHOW  KAapTHHBI  MUpA,
HEOTHEMJIEMOM YaCThIO KOTOPOI! SIBJIETCS XMMUUYECKast KapTUHA MUPA;
4) osradenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHO! MPAKTUKH, B TOM YHUCJIE U XUMUYECKUM;
5) oceoenue conmanbHBIX HOPM, MPABWII MOBEACHUS, POJici U POPM COIMATLHON
KU3HU B COLMYME, MPUPOJE W YaCTHOM KU3HU Ha OCHOBE DKOJOTHYECKOU
KyJIBbTYpbI ¥ Oe30nacHOro oOpallieHus ¢ BEIeCTBAMU U MaTepualaMu;
6) @opmuposanue KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIICHUH CO
CBEPCTHUKAMHU M B3pOCIBIMH B IIpolecce o00pa3oBaTelibHOM, OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOM W JIPYTUX  BHUJIOB
JESITEIIbHOCTH, CBS3aHHBIX C XMMHEH.

. Memanpeomemmnuwie pezynomamot:
1) onpedenenue neneit coOCTBEHHOTO 00Y4YCHHS, TIOCTAHOBKA U (DOPMYJIMpOBaHUEC
JUIS ceOs HOBBIX 3aJ1a4;
2) naanuposanue TyTeW NOCTIKCHHUS KEIAEMOro pe3ysbTraTa OOY4eHUS XUMHH
KaK TEOPETUYECKOTO0, TAK U IKCIICPUMEHTAIBHOTO XapaKkTepa,;
3) coomnecenue  CBOMX JCWCTBHIA C IUIAHUPYEMBIMH  PE3yJIbTaTaMu,

ocyuecmeiienue KOHTPOJIA CBOCH ACATCIIbHOCTH B IIPOLHECCEC OOCTHKCHUA
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pe3yiibrata, onpeoenenue cioco00B IEHCTBUI MPU BHIIOJHEHUH J1a0OPATOPHBIX U
NPAaKTHYECKUX pabOT B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MacHOCTH;
4) onpedenenue NCTOYHUKOB XUMUUECKON MH(OPMALIUH, TIOTyUYCHHE W aHaIH3 €,
co3/1aHre UH(POPMAITMOHHOTO IIPOAYKTA U €0 MPE3EHTAIUS;
5) ucnonvzosanue OCHOBHBIX WHTEIUICKTYaJIbHBIX OINEPAlM: aHAIN3a M CHHTE3a,
CpPaBHEHHS U CHUCTEMAaTU3allid, OOOOIIEHUS U KOHKPETU3ALUU, 6bliGIeHUe
IIPUYUHHO-CIEACTBEHHBIX CBSA3EH U HOCMPOeHue JIOTUYECKOTO PACCYKICHUS H
YMO3aKJIIOUE€HHsI (MHIYKTHUBHOIO, JE€IYKTHBHOTO M MO aHAJIOIMH) Ha MaTepuae
€CTECTBEHHO-HAYYHOI'O COJIEPKAHNU;
6) ymenue co3naBarh, MPUMEHSTh U MPEOOPA30BLIBATH 3HAKU U CHMBOJIBI, MOJICIN
U CXEMBI JUIsl pelieHNs yUeOHBIX U M03HABATEIbHBIX 33/1a4;
7) gpopmuposanue u pazeumue KOJIOTUIECKOTO MBIIUICHHS, YMEHUE TPUMCHSTh
€ro B II03HABATEJIbBHOW, KOMMYHUKAaTUBHOW, COLMAJbHONW IIPAKTHUKE U
npo(hecCUOHATBHON OpUEHTALUH,
8) ecenepuposanue wne u ONpENCICHHE CPEICTB, HEOOXOMUMBIX IS UX
peanu3anuu.

11, IIpeomemmnoie pesynomamot:

BbINyCKHMK HAYYHTCH:

® XapaKTepU30BaThb  OCHOBHbIE  METOJbl  TO3HAHMs:  HaOJIOJEHUE,
U3MEPEHUE, DKCIICPUMEHT;

® ONUCHIBaTH CBOMCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HbIX BEILIECTB,
BBIJIETISAS UX CYILIECTBEHHBIE IPU3HAKH;

® DacKphpIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHATHHA  «aTOMM,
«MOJIEKYJIa», «XMUMHUYECKHH DIIEMEHT», «IIPOCTOE BELIECTBO», «CIIOKHOE
BEILIECTBO», «BAJEHTHOCTH», «XWMHUYECKas PEaKIUs», HCIOJb3ys 3HAKOBYIO
CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHsI MAacChl BELIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

¢ pa3iind4aTb XUMHYCCKHC U (I)I/ISI/I‘-IGCKI/IG SIBJICHHAA,



® HA3bIBAThb XUMUYECKUE DJICMEHTBHI;

® OIpEAENATh COCTAaB BEIECTB MO UX (popmynam;

® OIpEACIATh BaJEHTHOCTh aTOMA 3JIEMEHTA B COCAUHECHUSAX;

® OIpPENEATh TUIl XUMHUYECKHUX PEAKIIUM;

® HA3bIBATh [IPU3HAKU U YCJIOBUS IIPOTEKAHUS XUMUYECKUX PEAKIUN;

® BBLIABIATH IPU3HAKHU, CBUIETEIBCTBYIOUIUE O MPOTEKAaHUU XUMHUYECKOMN
pEeaKUUH [IPU BBIITOJIHEHUH XUMUYECKOTO OIIBITA;

® COCTaBIIATH (POPMYJIbI OMHAPHBIX COCTUHEHUH;

® COCTAaBJIATh YPABHEHUS XUMUYECKUX PEAKIUH;

e coOxroaaTh npaBuiia 6€30nacHOM padOThI IPU NPOBEACHUHU OTIBITOB,

® 110JIb30BaThCsA J1a0OPAaTOPHBIM 00OPYOBAHUEM U TIOCYI0H;

® BBIYUCIATHL OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl
BEILICCTB;

® BBIUKCIATH MAacCOBYIO JOJI0 XHMHUYECKOTO 7JJIeMEHTa 1o (opmyie
COCOUHEHUS,

® BBIYUCIIATH KOJHMYECTBO, OOBEM WIIM MacCy BEIEeCTBa MO KOJUYECTBY,
00beMy, Macce peareHTOB WM MPOJIYKTOB PEaKLUu;

® XapakTepu3oBaThb (U3NYECKUE U XHMHUYECKHUE CBOMICTBAa MPOCTHIX
BEILIECTB: KUCJIOPOAA U BOJOPOAA;

® [0JIy4yaTh, COOMPATh KUCIOPOJ U BOAOPO;

® DAcMo3HaBaTh ONBITHBIM MYTEM Tra3000pa3Hble BEIECTBA: KUCIOPOL,
BOJIOPO;

® pacKpbIBaTh CMBICI 3aKOHA ABOTraapo;

® pacKpbIBaTh CMBICI MOHATHH «TEMJI0BOU 3PPEKT peakinun», «MOJSIPHBIN
00BeEM»;

® XapaKTepHU30BaTh PU3NUECKUE U XMMHUECKHUE CBOMCTBA BOJIBL;

® DACKpBIBaTh CMBICII [IOHATHS «PACTBOPY;

® BBIYHUCIISATH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;



® IIPUTOTOBJIATH  PACTBOPBI  C  ONPEACIEHHOM  MAacCOBOM  JIOJIEM
PAaCTBOPEHHOTO BEIIIECTBA;

® Ha3bIBaTh COCAUHECHUS NU3YUYEHHBIX KJIIACCOB HEOPTAaHUYECKUX BEILIECTB;

® XapakTepu3oBaTh (UBUYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEILIECTB: OKCUJIOB, KUCJIOT, OCHOBAHUM, COJIEH;

® ONpeAcNsaTh MPUHAIJIEKHOCTh BEIIECTB K OINPEACICHHOMY KIIACCY
COCIUHCHUM;

® COCTaBJIATH (HOPMYJIBI HEOPTAHUYCCKUX COSTMHEHUIN M3YUEHHBIX KJIACCOB;

® [IPOBOJUTH OIBITHL, NOATBEPKIAKOIINE XUMUUIECKHE CBOMCTBA U3YUEHHBIX
KJIACCOB HEOPTaHUYECKUX BEILIECTB;

® pDACNO3HABATh OINBITHBIM ITyTEM PACTBOPBI KHUCJIOT M IIEJIOYEH IO
VM3MEHEHUIO OKPACKU UHAUKATOPA;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEXAY KlaccaMd HEOPTaHWYECKHUX
COCIUHCHUM;

e packpeiBaTh cMbIci [lepuonnueckoro 3akona . 1. Menpaeneena,;

® OOBICHATH (UBMUECKUI CMBICT AaTOMHOTO (TOPSIKOBOrO) HOMeEpa
XAMHUYECKOTO 3JIEMEHTA, HOMEPOB TPYIIbI U MEPUOJIa B IEPUOJUUECKON CUCTEME
JI.1. Menneneena,

® OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS CTPOCHHUSI aTOMOB, CBOMCTB
AJIEMEHTOB B MPEAEIaX MaJIbIX IEPUOJAOB U IJIaBHBIX MOATPYIIIL,

® XapaKTepHU30BaTh XUMHUUYECKHE JIEMEHTHI (OT BOJOPOJA JO KajlbIus) Ha
OCHOBE UX TIOJIO)KEHUsT B nepuoaumueckor cucreme JI. WM. MenneneeBa wu
O0COOCHHOCTEH CTPOCHHS MX aTOMOB;

® COCTaBJISITh CXE€Mbl CTPO€HHUS aTOMOB mepBbix 20  3JIEMEHTOB
nepuoguueckout cuctemsl 1. 1. Menneneena;

® DACKpbIBaTh CMBICIT TTOHSATHI «XUMHUYECKAsI CBSI3bY,
«QIIEKTPOOTPULIATEITLHOCTHY;

® XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3MYECKHUX CBOMCTB BEIIECTB OT THUIMA

KPUCTAJUIMYECKON PEIIETKY;



® OIpeesaTh BUJ XUMHUYECKON CBSI3U B HEOPTaHUUYECKUX COCTUHCHUSX;

® M300paXaTh CXEMbl CTPOCHHUS MOJICKYJ BEIIECTB, 0Opa30BaHHBIX
pPa3HBIMU BUJIAMH XUMHUYECKUX CBSI3EH;

® pacKphIBaTh  CMBICI  TOHSITUH  «HOH»,  «KAaTHOH»,  «aHHUOHY,
(OQIIEKTPOJIUTBI),  «HEJICKTPOJHUTB»,  «OJCKTPOJUTHYECKas  JIUCCOLMAITUSY,
COKHCIUTEIb», «CTCICHb OKHCICHHSI», «BOCCTAHOBHUTCIBY», «OKHCICHHUCY,
«BOCCTAaHOBJICHHEY;

® OIpeeaTh CTEIICHb OKMCIICHUS aTOMa JIEMEHTa B COSIMHEHUH;

® PACKpPBIBaTh CMBICT TEOPUH DIICKTPOIUTUUECKON AUCCOINAINY;

® COCTaBJISTH YPAaBHEHHUS DJIEKTPOJUTUYECKOM JUCCOIMALMU  KHUCIIOT,
1eJ04YeH, COJICH;

® OOBSCHATH CYIIHOCTb IIPOIECCa JJICKTPOJUTHUYECCKON JHCCOIMAINA M
peakIuii HOHHOTO OOMEHa;

® COCTaBJIATH IIOJHBIE M COKpAlIEHHBIE HWOHHBIE YpPAaBHEHUS peaKIui
oOMeHa;

® OIpeesTh BO3MOKHOCTh IPOTEKAHUSI PEAKIIUA HOHHOTO OOMEHA;

® MPOBOJIUTH  PEAKIMH, MOJTBEPXKIAIOININE KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB;

® OMNpEACNATh OKUCIUTENb U BOCCTAHOBUTEIIb;

® COCTaBJISITh YPAaBHEHUS OKHUCIUTEILHO-BOCCTAHOBUTEIBLHBIX PEAKIINA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOU peaKInu;

e KjaccU(PUIIMPOBATh XUMUYECKUE PEAKIIMH 110 PA3JIMUYHBIM MPU3HAKAM;

® XapaKTepH30BaThb  B3aUMOCBSI3b  MEXIY  COCTaBOM,  CTPOCHHEM
1 CBOMCTBAaMH HEMETAJIJIOB;

® [IPOBOJUTH OMBITHI MO MOJTYUYEHUIO, COOUPAHUIO U U3YUYCHHIO XUMHUECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOTO ra3a, aMMHaKa,

® pacmo3HaBaTh OMBITHBIM MTyTEM Ta3000pa3HbIC BEIIECTBA: YIIICKUCIBIN ra3

1 aMMHAK;



® XapaKTEpPU30BaTbh  B3aUMOCBA3b  MEXKIY  COCTaBOM,  CTPOCHUEM
Y CBOMCTBaMH METAJUIOB;

® Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO UX (popmyre: MeTaH, 3TaH, ITUJICH,
METAHOJI, O3TaHOJ, IJIMLEPHH, YKCYCHas KHUCJIOTa, aMHHOYKCYCHas KHCJIOTa,
CTEapUHOBAsI KUCJIOTA, OJICMHOBAsI KUCIIOTA, TIIFOKO03a;

® OLICHMBATH BIUSHHUE XMMUYECKOTO 3arpsA3HEHUs] OKPYKAIOLIEH Cpenbl Ha
OpraHu3M YEJOBEKa;

® I'PaMOTHO OOpPAIATHCS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU;

® OmpenensaTh  BO3MOXKHOCTb  IPOTEKAaHHUS  PEAKUUA  HEKOTOPBIX
IIPEACTABUTENIEN OPTAHUYECKHUX BEIIECTB C KHUCIOPOJIOM, BOAOPOAOM, METAILIAMH,
OCHOBAHUSAMU, TAIIOTCHAMH.

BbINYyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® 6bI06UAMb U NPOGEPSMb IKCNEPUMEHNATLHO 2UNOMeE3bl O XUMUYECKUX
ceolicmeax eewjecms Ha OCHOGe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
gcmynams 6 XumMuyeckue peaxkyuu, O Xapakmepe u NpoOyKmax paziuyHvlx
XUMUHECKUX peaKyull;

® Xapakmepuzoeamv Gewecmea Nno cocmaegy, CMmpOeHuro U CEOUCMBAM,
YCMaHaeIueamy NPUYUHHO-CIEOCBEHHbIE ceA3U MedHcoy OaHHBIMU
Xapaxmepucmukamu 6ewecmasa,

® cocmaeénAmb  MOJIEKYIAPHble U NOJIHble  UOHHblE  YPAGHEHUs. O
COKPAUW/EHHBbIM UOHHBIM YPAGHEHUAM,

® 1POCHO3UPOBAMb CHOCOOHOCMb Gewjecmed NpOoABIAMb OKUCIUMETbHbIE
UMY 60CCMAHOBUMENbHbIE CE0UCMBA C YYemOM CHeneHeu OKUCTIEHUs 3]IeMEHMO8,
6X005UUX 8 €20 COCMAB,

® cocmaenAamo ypaeHeHus peaxyuti, COOMEemcmeyoumux
NOCIe008aMENbHOCIU — NPESPAWEHULl  HeOP2AHUYECKUX — Geuecms  pa3IuiHblX
KAACCcos,

® 8bI08UAMD U NPOBEPANb IKCNEPUMEHMATLHO 2UNOME3bl 0 Pe3yIbmamax

6030€lcmeus pa3IuuHblX (QAKmopo8 Ha UMEHeHUe CKOPOCMU XUMUYEeCKOU



peaxkyuu;

® UCNOB306aMb NPUOOPEMENHble 3HAHUA OJisl IKOAOSUYECKU 2PAMOMHO20
Nn0BeOeHUsl 8 OKpYHcalowel cpeoe;

® UCNOB306aMb  NPUOOpPeméHHble — KIlo4egble  KOMNeMmeHuuu  npu
BbINOJIHEHUU NPOEKMO8 U YHEOHO-UCCAe008AMEeNbCKUX 3a0ay NO  U3YYEHUIO
C80UCM8, CHOCOD08 NOJYUEeHUS U PACNO3HABAHUSL BEUeCMEB,

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beecmsax U XUMUYecKux
npoyeccax,

® Kpumuuecku OMHOCUMbCA K NCeBOOHAYUHOLL ungopmayuu,
Heo00bpoCco8eCcmMHOI peKiame 8 CpeoCmeax MaccoB8ol UHpopmayuu;

® 0CO3HABAMb 3HAYEHUE MEeOPeMUYecKUx 3HAHUL No  Xumuu  OJis
NPAKmMu4ecKkoll 0esimeabHOCMU 4el08eKd,

® co3z0asamv MoOenu u cxemwvl OJisl peuleHusi yY4eOHbIX U NO3HABAMENbHbIX
3a0ay, NOHUMAMb HEOOXO0OUMOCMb COONI00eHUsT NPEONUCAHUL, NPedlazaembvix 8

UHCMPYKYUSX NO UCNOTIb30BAHUIO TEKAPCME, CPeOCm8 ObIMOBOU XUMUU U Op



Conepxanue yueOHOT0 nmpeaMeTa

8 kiacc

HauajibHble OHATHS ¥ 3aKOHbI XUMHHU
Tena m BemectBa. CBoiicTBa BENIECTB. DTANIOHHBIE (PU3NYECKUE CBOMCTBA
BelecTB. Matepualibl 1 MaTepuainoBesieHne. Poib XUMHUM B KU3HU COBPEMEHHOTO
oOmecTBa. OTHOIIIEHHE 001IeCTBAa K XUMUU: XeMODUIIUs U XeModoousi.

Metoasl n3yuenus xumun. HaOmonenue. DxcnepuMeHT. MoaenupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE U CUMBOJIbHBIC.

l'azpl. Kupkoctu. TBEpable BemecTBa. B3anMHbIE TEPEXOIbl MEXIY
arperaTHbIMM COCTOSTHUSIMU BEIIIECTBA: BO3rOHKA (CyOJIMMaIus) u aecyOoauMmarius,
KOH/JICHCAIIUs U UCTIAPEHHE, KPUCTAJUIN3ALINS U TUIaBJICHUE.

®usnueckue sBIeHUA. YHUCThIE BelleCTBA W CMeCH. ['OMOreHHble U
reTeporeHnble cMmecu. Cmecu ra3o00pasHble, kuakue U TBEPABIE. CrocoObl
pasziesieHus] CMeceil: Meperonka, uiu TUCTUJUISINS, OTCTauBaHue, PUIbTPOBaHUE,
KpUCTAUTM3AIMs WM BbIIapuBaHue. Xpomarorpadusa. IlpuMeneHue >Tux
crioco0o0B B JIaOOPAaTOPHOU MPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XUMUYECKHE BJIEMEHTBbl. ATOMBI U MOJEKYIbl. IIpocThie W CIOXKHBIE
BeIlleCTBA. AJUIOTPONUS HAa mpuMepe Kuciopoja. OCHOBHBIE MOJOKEHUS aTOMHO-
MOJIEKYJIsIpHOTO yueHusi. MoHbl. BemjectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO
CTPOCHHUS.

3Haku (CMMBOJIBI) XUMHYECKUX 3JIeMEHTOB. MHbopMalus, KOTOpyr HEcyT
3HAKU XUMHUYECKUX DJIEMEHTOB. DTUMOJIOTHSl HA3BAHWW HEKOTOPBIX XMMHYECKUX
anemMeHToB. [lepuoanueckas Tabnuia xuMmuueckux siaeMenToB J[. 1. Menneneena:
KOPOTKONEPUOAHBIA W JJIMHHOIIEPHOAHBIM BapuaHThl. llepronsl u rpynmsl.
['maBHast 1 moOouHast moArpynmel, uiau A- u b-rpynmel. OTHOCHUTEIBHAS aTOMHAs

Macca.
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Xumnueckue @opmynsl. WMuaekcsl u kod@duiuentsl. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10Js XMMHYECKOTO JJIEMEHTAa B COCIMHEHUMU.
WNupopmanus, KOTOPYIO HECYT XUMUYECKHE (POPMYJIBL.

BanentHocte. CrpykrypHble (opmysbl. XHUMHUYECKHE DJIEMEHTHI C
MOCTOSTHHOW M TEPEeMEHHOM BaJCHTHOCTHIO. BbIBoA (opMysbl coeaMHEHUs II0
BaJEHTHOCTH. OmpeesieHne BaJICHTHOCTH XMMHUYECKOro 3JIeMEHTa 1o (opMmylie
BemecTBa. CocTaBieHNE HA3BaHUI COETMHEHMI, COCTOSAIIMX U3 IBYX XUMHYECKHUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELLECTB.

XruMHu4YecKkue peakuuu. PeareHTel W OpOAyKThl peakuuu. llpusHaku
XUMHAYECKUX PEaKIUi. YCIOBHS HUX IMPOTEKAHWS W NpeKpameHusd. Peaxknuum
ropeHus. DK30TEPMUYECKUE U SHIOTEPMUUECKUE PEAKLIUY.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMHUECKUE ypaBHEHU. CocTaBlleHHE
XUMUYECKUX ypaBHeHHI. NHpopMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudpukanus XMMHUUECKMX PEAKIM 10 COCTaBy U YMCIY PEareHTOB U
MPOAYKTOB. THUIBI XMMHMYECKHX peakuui. Peaknum coenvHEHUs, pa3iloKEHHs,
3aMeneHus 1 ooMeHa. KatanusaTopsl U KaTanus.

JlemoHcTpanuu
e Komrekuysa MaTepraioB U U3AEIUN U3 HUX.
e Mogaenu, UCNoJIb3yeMble Ha ypoKax (PU3UKU, OMOJOTHUU U Teorpaduu.
e OOBEMHBIE U HIAPOCTEPKHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKUX BEILIECTB.
e Moaenu KpUCTALINYECKUX PELIETOK.
e CoOupanue mnpubopa jisi TMOJy4eHUST Ta3a U TMPOBEpKa €ro Ha
TEPMETUYHOCTb.
e Bosronka cyxoro JjbJa, Hoja Wi HaQTalrHa.
e ArperarHble COCTOSIHUS BOJBI.
e PaznmeneHne AByX  HECMEIIMBAKOIIMXCS  KUIAKOCTEM €  MOMOILIBIO

JIEJIATENIbHON BOPOHKHU.

e Jluctuisarop u ero padora.

e VYcraHoBka 15 GUIBTPOBAHMS U €€ padoTa.
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e VYcraHoBKa JJIs BbIapuBaHUs U €€ padora.
o Komnekuus ObITOBBIX TPUOOPOB it PHIIBTPOBAHUS BO3/IyXA.
e Paznenenne Kpacsiiero BeliecTBa (omactepa € MOMOIIBI0 OyMa)KHOM
xpoMarorpadumu.
e Mojenu ajJuIOTPOIHBIX MOIU(BUKAIIUHN YIiiepoaa U CEephI.
e [lomydeHue 030Ha.
e Tloprpersi 1. 5. Bepuennyca u JI. 1. Menneneesa.
e KopoTkonmepuoaHbI MW UIMHHOIIEPUOAHBIM BapuaHThl llepuonnueckon
cuctemsl /1. 1. MenaeneeBa
e KoHcTpyHnpoBaHre IIapOCTEPKHEBBIX MOJIEIIEH MOJIEKYI.
e Annapar Kunmna.
e Paznoxenue Ouxpomara aMMOHHUSI.
e ['OopeHHe cepbl U MATHUEBOU JICHTHI.
e Iloptpetrst M. B. JlIomonocosa u A. JI. JlaByasse.
e  OnbITHL, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUSI MAaCChl BELIECTB.
e ['openue docdopa, pacTBOpeHHE NPOAYKTA TOPEHHS B BOAE U HCCIIEJOBAaHUE
ITOJIYYEHHOT'O pacTBOPA JJAKMYCOM .
e BsaumopelicTBue COISIHON KHUCIOTHI C IUHKOM.
e Ilomyuenue ruapokcuaa meau(Il) u ero pasznoxxeHue Npu HarpeBaHUU.
JlabopaTopHbIe ONBITHI
1. O3HaKoMJIEHHE C KOJJIEKLIMENW Ta00paTOPHON MOCYABI.
2. IIpoBepka nmpubopa AJis MOJTy4YEHHUs Ta30B Ha TEPMETUYHOCTb.
3. O3HaKkoOMJIEHHE C MUHEpallaMy, 00pa3yIOIMMU TPAHUT.
4. 1IpuroToBlICHHE TE€TEPOT€HHOM CMECH MOPOIIKOB CEpbl M JKejle3a U HX
paszeeHue.
5. B3aumoperncTBre pacTBOPOB XJIOPUAOB U MOAUI0OB Kalus C paCTBOPOM HUTpaTa
cepedpa.
6. [Tonyuenue ruapokcuaa meau(ll) u ero B3aumMoecTBUE ¢ CEPHOM KUCIOTOM.

7. B3anMo1eicTBUE PaCcTBOPA COMIBI C KUCIOTOM.
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8. IIpoBepka 3akoHa COXpaHEHUsI MACChl BEIIECTB Ha MPUMEPE B3aUMOJEHUCTBUS
LIEJIOYN U KUCIIOTHI.
9. IlpoBepka 3aKOHAa COXpPAHEHHUs MACChl BEIIECTB Ha MPUMEPE B3aMMOJICHCTBUS
ménoun u comu xenesa (I11).
10. Pa3znokeHuwe mnepokcuaa BOAOpoAa € ToMoOIIbl0 okcuaa wmapranma (IV).
11.3amenienue xene3oM MeId B METHOM KyITOpOCe.
IIpakTnueckue padboThl
1. 3HakomMcTBO ¢ JlabopaTtopHbIM oOoOpyaoBaHueM. IlpaBwiia TEXHHUKHU
Oe3omacHOCTH MpHU padoTe B kKabuHeTe XxuMun. Hekotopsie BUIbI padoT.
2. Ananu3 ouBsl (aHAJIOT paboThl «OYHUCTKA TIOBAPEHHON COJI» ).
Ba:xHeiilmue npeacTaBuTe/ I HEOPraHm4iecknx BemecTs. KoinyecreeHHbIe
OTHOIIICHUS B XUMHUM

CocraB Bo3nyxa. [lonsitue 06 00bEMHOIM J1071€ (¢) KOMIIOHEHTA MTPUPOTHON
ra3oBoil cmecu — Bo3ayxa. Pacuér o0bEéMa KOMITOHEHTA T'a30BOM CMECH T10 €T
00BbEMHOM 1071€ U HA0OOPOT.

Kucnopon. O3omn. [lonyuenue kucnopona. Cobupanue u pacrio3HaBaHUE
KUCII0pOo1a. XMMHYECKUE CBOWCTBA KACIOPOAA: B3aUMOAECHCTBUE C METAJIJIAMH,
HEMEeTaJJIaMH U CJIOKHBIMU BetiecTBaMmu. [Ipumenenue kucinopoaa. Kpyrosopot
KHCJIOpOJa B IPUPO/IE.

Oxkcupapl. OOpa3oBaHUe Ha3BaHUM OKCUJIOB 10 UX dopmysiaMm. CocTaBlieHHUE
dbopMyI1 OKCUAOB MO UX Ha3BaHUAM. [IpefcTaBUTENN OKCUIOB: BOJA U YTIECKUCIIBINA
ra3, Heralui€¢Hasi U3BeCTh.

Bonopon B npupoae. @uznueckre 1 XUMAYECKHUE CBOMCTBA BOJOPOA, ETO
MOJyYE€HHE U IPUMEHEHHUE.
Kucnotsr, ux cocras u kinaccudukanus. Maaukatopsl. Tabmmiia
pactBopumoctu. CoJisiHasi U cepHast KUCIOThI, UX CBOMCTBA U IPUMEHEHHUE.
Conu, ux coctaB U Ha3BaHUs. PacTBOpUMOCTH coJjiel B BOJIE.

[IpeacraBuTenu coneil: Xxaopua HaTpusi, KapOoHAT HaTpus, pocdat KaibLHs.
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ITocrosinnas ABoraapo. KonnuectBo Beniectsa. Monbs. MonsipHast Macca.
Kpartnbie enuHUIBI ©3MEPEHHS KOJTMYECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWIOMOJISIPHAs MacChl BEIIECTBA.

Pacuértsl ¢ nCMoap30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAs
Maccay, «IIOCTOsTHHAsE ABOTAIpO».

3akoH ABorajipo. MousipHbIil 00BEM ra3000pa3HbIX BEIIECTB.
OTHOCHUTENBHAS TUIOTHOCTh OJJHOTO ra3a Mo Jpyromy.

Kparaele enuHunBl M3MEpPEHUS — MWUIAMOJSIPHBIA M KUJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuétel ¢ uCnonb30BaHUEM MOHSATUN «KOJUYECTBO BEILIECTBAY, «MOJISpHAs
Maccay, «MOJISIpHBIH 00BEM Ta30B», «ITOCTOSTHHAsT ABOTaIpoO».

Pacuétsl ¢ UCNONB30BAHMEM MOHATUN «KOJUYECTBO BEILIECTBA», «MOJSPHAs
Macca», «MOJISIPHBIM 00BEM ra30B», «IUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopor Boabl B mpupoje. Ousnyeckue U XUMUUYECKHE
CBOMCTBA BOJBI: B3aUMOJIEHUCTBUE C OKCUIAMM.

OcHoBaHus, UX cocraB. PacTBopuMOCTh OCHOBaHUW B Boje. V3MeHeHue
OKpacKd MHIAMKATOPOB B WIEJNOYHOM cpene. llpencraBurenn menodei:
TUAPOKCHUIBI HATPUSI, KATUS U KaJIbITUSI.

PactBopurens u pacrBopéHHOe BewecTBO. PactBopbel. PactBopenue.
['mpparel.  MaccoBass 1011 pacTBOPEHHOIO BemIeCcTBA. Pacyérbl, CBA3aHHBIC
C UCIIOJIb30BAHUEM MOHSATHS «MACCOBas J10JI PACTBOPEHHOTO BEILIECTBAY.

JdemoHcTpanumn

e OmnpeneneHue coaepKaHusi KUCI0pPOa B BO3IYXE.
e [lonyueHue KuCIOpOJAa Pa3lOKEHUEM IMEPMaHraHaTa KaJIus U MEPOKCUIA

BOJIOPOJA.

o CoOupaHue METOJIOM BBITECHEHHS BO3yXa U BOJIBI.
e PacriozHaBaHue KACIOpOA.
e [opeHue maruus, »xemnesa, yris, cepbl U hocopa B Kucjaopoe.

e KoJUIEKIINS OKCHUIIOB.
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e [lonmyyenue, cobupaHue 1 pacro3HaBaHUe BOJIOPOJIA.
e [openue Bogopona.
e BizaumopaeiictBue Bogopoaa ¢ okcugom meau(ll).
e Kotekuys MUHEpaIbHBIX KUCIIOT.
e [lpaBusno paz0aBiieHUs CEPOM KUCIOTHI.
e Komekuus comnen.
e TabGuuila pacTBOPUMOCTU OCHOBAHUH, KUCIIOT U COJIEH B BOJIE.
e HexkoTopble MeTaJlIbI, HEMETAJUIbl U COCAMHEHUS KOJIMUYECTBOM BEILECTBA B
1 monb.
e Mojenb MOJSIPHOTO 00bEMA ra3000pa3HBIX BEIIECTB.
e Kotekuus 0OCHOBaHUIA.
JlabopaTopHbIe ONbITHI
12. IloMyTHEHHE U3BECTKOBOW BOJIBI IIPU MPOITYCKAaHUH YTIIEKUCIIOTO ra3a.
13. ITonydeHue BOAOpOAA B3aUMOJACHCTBUEM IIUHKA U COJITHOW KUCIIOTBHI.
14. Pacnio3HaBaHu€ KACIOT HHAUKATOPAMU.
15. I3MeHeHne oKpacku MHAUKATOPOB B IIEJIOUYHOMN Ccpelie.
16. O3nakomyieHHME C mOpenaparaMyd JOMAIIHEH WA I[IKOJIbHOW AaNTEeYKu —
pacTBOpaMu TMEPOKCUIa BOAOPOJA, CIUPTOBOM HACTOMKM HOJA W HAIIATBIPHOIO
CIIUpTA.
IIpakTnyeckune padoTbl
3. [Nomy4yenue, cobupanue v pacro3HaBaHUe KUCIOPO/Ia.
4. Tlonyuenue, cobupaHue 1 pacro3HaBaHUE BOAOPOA.
5. IIpuroToBneHue pacTBOPOB COJIEMN C UX 3aJaHHON MacCOBOU JTOJIEH.
OcCHOBHBIE KJIACCHI HCOPTAaHMYECKUX COCAMHEHUI
O6o0menue cBefeHuid 00 OKcHMIax, WX KiaccuUKAIMK, Ha3BaHUIX U
cBoicTBax. CriocoObI TTOTYYEHUs] OKCHIOB.
OcHoBanus, ux KiaccuduKaiys, Ha3BaHus W CBOMCTBA. B3aumomeicTBue ¢
KHCJIOTaMH, KHCJIOTHBIMU OKCHJAMH M COJISIMU. PasiokeHue HEepacTBOPUMBIX

ocHoBaHUIl. CrlocoObI MOJTYYEHUS] OCHOBAHHIA.
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Kucnotsl, ux knaccudukanus v Ha3zBaHusa. OOIIMEe XMMUYECKHE CBOWMCTBA
KHCIIOT. B3auMopeicTBHE KHCIOT € MeTaUIaMU. OJIEKTPOXUMUYECKUUA PsiT
HalpsOKeHU METaJUIoB. B3auMoAeicTBHE KHCIOT C OKCHAAMH METAJUIOB.
B3anmoneiicTBUE KHUCIOT € OCHOBAaHUSIMM — PEAKOUsl HEUTpaIM3aluH.
BzaumopeiictBue  kucinor ¢ comsaMu.  llomyueHue — OeCKHCIOPOIHBIX
Y KUCJIOPOJACOIEPHKAITUX KHACIIOT.

Comn, wux Kmaccupukammss ¥ CBOMCTBA. B3ammopeiicTBue coseit
C MEeTaJJITaM1, 0COOEHHOCTH 3THUX peakiuii. BzanmoselicTBre coneit ¢ comsiMu.

['eneTnueckue psiapl MEeTaUla U HeMeTaula. ['eHeTuyeckas CBS3b MEXIY
KJIacCaMU HEOPTaHUYECKUX BEILIECTB.

JlaGopaTopHbIie ONBbITHI
17. B3anmoielicTBrEe OKCHUIA KAJIBLIUS C BOJIOM.
18. IlomyTHEHME U3BECTKOBOU BOJBI.
19. Peaknyst HeHTpany3alum.
20. [Tomyuyenue rugpokcuaa meau(ll) u ero B3auMoeicTBUE C KUCIOTOM.
21. Paznoxenue rugpokcuaa meau(Il) nmpu HarpeBanum.
22. B3anmoeicTBUE KUCIOT C METANIAMM.
23. B3zaumoaeicTBHE KUCIIOT C COJIIMH.
24. O3HaKOMJIEHUE C KOJUIEKIIMEN COJICH.
25. BzaumoneiictBue cynbhara meau(ll) c xemnezom.
26. B3anmogeiicTBHE COJIEN C COJISIMU.
27. I'eneTnueckas CBsI3b Ha IPUMEPE COCAMHEHUN MEJIH.
IIpakTnyeckune padoTbl
6. Permenue skcriepuMeHTaIBHBIX 3a]1a4.
Iepuoanueckuii 3akoH u Ilepuoanyeckasi cucTeMa XMMHYECKHX 3JIEMEHTOB
. U. Menae/ieeBa U CTpOCHHUE ATOMA

EcrecTBeHHbIE  ceMmelcTBAa  XMMHUYECKHX  AJIEMEHTOB:  IIEJIOYHbIC

U IEJIOYHO3EMENbHbBIE METaJlIbl, TajJoreHbl, WHEPTHbIe (0JIArOpOAHBIE) Ta3bl.

AMdoTtepHOCTh. AMBOTEPHBIE OKCUABI U TUAPOKCU L. KOMILIEKCHBIE COJIH.
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Otkpeitue 1. . MenneneeBbiM [lepuoanyeckoro 3aKkoHa M CO3JaHUE UM
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

AToMBl Kak ¢dopma CYIIECCTBOBAHUS XUMHYECKUX 3JeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUU aTOMOB. JloKazaTenbCTBa CIOXHOCTH CTPOEHHUS aTOMOB.
OmnsiTel Pesepdopaa. [lnanerapuas Moaens CTpOSHHs aToMa.

CocTaB aTOMHBIX SIA€P: MPOTOHBI, HEHUTPOHBI. OTHOCUTEJIbHAs aTOMHas
Macca. B3auMoCBsI3p MOHATHN «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS ATOMHAs
Maccay.

Muxkpomup. OnekTpoHbl. CTpo€HHE JJIEKTPOHHBIX YPOBHEH aTOMOB
xumudeckux daeMeHToB NoNe 1-20. TlonaTtme o 3aBepHIEeHHOM BJICKTPOHHOM
YPOBHE.

N3otonbl. PU3UYECKUN CMBICT CUMBOJUKHA [leprnoanyeckor CUCTEMBI.
CoBpemennas dopmynupoBka [lepuoguyeckoro 3akoHa. V3MmeHeHUsS CBOWMCTB
AJIEMEHTOB B TMEPHOJAaX M TPYIIaX, Kak (QYHKIHUS CTPOCHHUS DJIICKTPOHHBIX
000JI0YEK aTOMOB.

XapaKTepUCTUKA DJIEMEHTA-METalla M JJIEMEHTa-HEMETaula MO0 HUX
MOJIOXKECHUIO B [Tepuoanueckoit CHUCTEME XHMHYECKHUX AJICMEHTOB
. . Menneneena.

JlemoHcTpanuu

Paznuunbie popmbl TaOIUIL TEPUOAUIECKON CUCTEMBI.

MonenupoBanue IOCTPOECHUS ITepronnueckoii CHUCTEMBI
. 1. Menneneena.

e Mogenu aTOMOB XUMHUYECKUX JJIEMEHTOB.

e Mogenu aTOMOB 3JIEMEHTOB 1—3-r0 nepuooB
JlaGopaTopHbIe ONbITHI.
28. [Tomy4yenune ampOTEpHOTO THAPOKCHIA U UCCIIEIOBAHNE €T0 CBOMCTB.
XuMuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIC PeaKIUH
HNonnass xumuueckas cBsizb. MoOHBI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB

u HeMeTauioB. CxeMbl 00pa30BaHUS MOHHOM CBSI3M JUIsl OMHAPHBIX COCIUHEHUH.
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HonHble KpuCTaUIMUECKHE PEMIETKH M (DU3NYECKHE CBOMCTBA BEIIECTB C ATUM
TUIoM peméTok. [TorsTue o popmyapHON eTMHUIIE BEIICCTRA.

KoBasieHTHass XuMUYeCcKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.
KoBanentHas HemnomsipHas cBsi3b. CXeMmbl 00pa30BaHUS KOBAJICHTHOM CBSI3U IS
OMHApHBIX COeUHEHUN. MONEKyIsIpHbIE U aTOMHbBIE KPUCTAJUIMUYECKUE PEIIETKH,
Y CBOWCTBA BEILIECTB C 3TUM TUIIOM PELIETOK.

DIEKTPOOTPUIIATELHOCTh. PsAn anmekTpooTpunarenbHoctd. KoBaneHTHas
noJisipHass XuMHuueckass cBs3b. Jlumonb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOM
MOJIIPHOM CBSI3M Il OMHApPHBIX CcoeAMHEHW. MoJeKynsipHble M aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEMIETOK.

Meramuyeckass XUMHUYECKasl CBSI3b U METAJUIMYECKass KpUCTAJUIMYECKas
pemérka. CBoHCTBa BEIIECTB C J3TUM THUIOM peme€Tok. EnuHas mnpupona
XAMHUYECKUX CBS3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHU OKHCICHUS W BaJCHTHOCTH.
[IpaBuna pacuéra cTeneHel OKUCIEeHHs Mo (popMysiaM XUMUYECKUX COCTUHEHUN.

OKUCANTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CreneHen
OKHUCJICHHS JIJIsi DJIEMEHTOB, OOpa3yoIIMX BEHIECTBA pa3HBIX KiaccoB. Peakium
MOHHOTO OOMEHAa M OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIb
Y BOCCTAHOBUTEIb, OKHCIEHHE M BOcCcTaHOBIIeHHE. (COCTaBlIEHHE YpaBHEHUU
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM 3JIEKTPOHHOTO OajaHca.
JleMoHCTpauumn

e Buneodparmentst u cnaitapl «oHHas XuMuueckas CBA3b.

e KoJekiusa BemecTB ¢ HOHHOM XUMHYECKOHN CBA3BIO.

e Mojenu NOHHBIX KPUCTAIUIMYECKUX PELIETOK.

e Buneodparmentsl u cnaiiapl «KoBajaeHTHas XUMHUUYECKask CBS3bY.

e KoJekuuys BemecTB MOJIEKYJISIPHOTO B aTOMHOI'O CTPOCHUS.

e Moaenu MOJEKYJISIPHBIX B aTOMHBIX KPUCTAJUTMYECKUX PEIIETOK.

e BuneodparmeHTsl u ciaiiapl « MeTamndeckas XUMUYECKas CBSI3bY.

o Komneknus «MeTaibl U CIIaBbD).
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e BzaumopeiicTBue UHKA C CEPOM, COMSTHON KUCIOTOM, Xjopuaom meau(1l).
e ['OopeHue Maruus.
e BzaumozaencTBHe XJIOPHOU U CEPOBOAOPOIHON BOABI.

JlaGopaTopHbIie ONBITHI

29. W3rotoBieHre MOJAECIH, UILTIOCTPUPYIOICH CBOMCTBA METAINTMYECKON CBA3U

9 kjaacc

IloBTOpeHue u 00001IeHUE CBeAeHUI IO Kypcy 8 kiacca

bunapnsie coenunenus. OKcHbl cOIe00pa3yrolue U HecoieoOpa3yolue.
['uapokcuasl: ocHOBaHUsA, aMpoTepHbIe, KUCIOThl. CpelHUe, KUCIIbIE, OCHOBHbIC
COJIN.

O0oOuieHne cBeAeHU O XuUMUYeCKHX peakiusax. Kiaccudukanus
XUMHUUYECKUX PpEaKIUi MO0 pa3IMuHbIM OCHOBAHUSAM: COCTaBY U  YHCIY
pearupyromux U o0pa3yIoluXcsl BEIIECTB, TEIJIOBOMY 3((eKTy, HaNpaBJICHHUIO,
U3MEHEHUIO CTENEHEW OKHCIECHUS DSJIEMEHTOB, OOpa3yIolUX pearupyromime
BEIECTBA, (ha3e, NCTOIB30BAHHIO KaTalu3aTopa.

[TonsiTHE O CKOPOCTM XUMHUYECKOW peakuuu. PakTopbl, BIUSIOIMIME HA
CKOPOCTh ~XMMHUYECKMX pEaklMil: Mpupoja pearupyrommx BelecTB, HUX
KOHIIEHTpalusi,  TeMmIepaTypa,  IUIOIAAb  CONPUKOCHOBEHMS,  HaJIU4YueE
katanuzaropa. Karamus.

JleMoHCTpauumn
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMHA METAJNIOB U HEMETAJLIIOB.
e (O3HaKOMJICHHE C KOJUIEKIUSIMHU OKCUIOB, KUCIIOT U COJIEH.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIUU OT MPUPOJAbl PEarupyrolInux

BEILECTB.

e 3aBUCHMOCTh CKOPOCTH XHMHUUYECKOW peakIiuu OT KOHIIEHTpaIuu
pearupyronmx BeuecTB.
e 3aBUCHMOCTb  CKOPOCTM  XHMHYECKOM  peakuud  OT  IUIOWIAJU

CONMPUKOCHOBEHHUSI pEaruPYIOLIUX BEIIECTB («KUIISIIUI CIIO).
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e 3aBUCHMOCTb CKOPOCTM XHMHYECKOM peakuuh OT TeMIIEpaTypsl
pEarupyronmx BEIIECTB.
JlaGopaTopHbIe ONBITHI
1. BzaumopneiicTBre aMMuaka 1 XJIOPOBOJAOPOA.
2. Peakuus HEUTpAIU3aLUU.
3. HaGnronenue termioBoro s dexra peakiuu HenTpanu3aimm.
4. BzaumojencTBue cepHOil KUCIOThI ¢ okcuaom meau (11).
5. Paznosxenue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTalasbl KapTodes
6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUU OT MIPUPOJIbI pEarupyromnx
BEILIECTB HA ITPUMEPE B3aUMO/ICHCTBUS PACTBOPOB THOCYJIb(aTa HATPUS U
xJjiopuaa 6apusi, THOCYJIb(aTa HATPUS U COJISTHOM KUCIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XUMMHUYECKON PEAKIIUH OT MPUPOJIbI METAIIIIOB IIPU UX
B3aMMOJICCTBUH C COJITHON KHUCIOTOH.
8. 3aBUCUMOCTbh CKOPOCTH XUMUYECKOWN peaKU OT IPUPOJIbI KUCIOT IPU
B3aMMOJICCTBUH UX C JKCIIC30M.
9. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUN PEAKIINU OT TEMIEPATYPHI.
10. 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT KOHLUEHTPALIUH.
11. 3aBHCUMOCTB CKOPOCTH XMMUYECKOW PEAKIIUU OT IUIOMIAAN COIPUKOCHOBEHUS
pearupyrommx BeIeCTB.
12. 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT KaTaau3aTopa.
XuMHYEeCKHE PeaKIMHU B PACTBOPAX IEKTPOJIMTOB

[TonsitTue 00 DIEKTPONIMTUYECKOW JUCCOLMAIMH. DIEKTPOJUTHl |
HEJJICKTPOIUTHL. MeXaHu3M JIHCCOLMALIMU  DJIEKTPOJUTOB C  PA3JIWYHBIM
xapaktepoM CBsi3h. CTeneHb SIEKTPOIUTHYECKOW nuccounanuu. CHIlbHbIE U
ci1a0ObIe DJIEKTPOTHUTHI.

OCHOBHBIE  TOJIOKEHUS TEOPUU  DIIEKTPOJIUTUUECKOM  JIHCCOLMALIUU.
Knaccudukanys WOHOB M HX cBoicTBa. KHCIOTBI, OCHOBaHMS W COJM Kak

ANeKTpouThl. X Kilaccudukaius u IuccouaIms.
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OO0mue XMMUYECKUE CBOWCTBA KHUCIOT: U3MEHEHUE OKPACKH MHAMKATOPOB,
B3aMMOJICHCTBUE C METalIaMH, OKCUJIaMH U THUAPOKCUIAMHU METAJIOB U COJISIMH.
MounekynsipHble ¥ HMOHHBIE (TOJHBIE U COKpAUIEHHBIC) YpaBHEHHUS DPEaKIUU.
XUMHUUYECKUM CMBICI COKPAIIEHHBIX YPaBHECHHUU. Y CIIOBUS IIPOTEKAHUs PEaKLUN
MEKTy DJIEKTPOJIUTAMHU JI0 KOHIIA. PsiJ1 aKTUBHOCTH METAJLJIOB.

OO0mue XMMHUYECKHE CBOMCTBA IIEJIOYEH: B3aUMOJCHCTBUE C KUCIOTAMH,
OKCHUJaMHU HEMETAJIOB, coysiMu. OOIMe XUMHUYECKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHUM: B3AaMMOJICVCTBHE C KUCIOTaMU, PA3JI0KEHUE ITPU HAIPEBAHUH.

OOmue XUMUYECKHE CBOMCTBA CPEIHHUX COJIeH: B3aUMOJICUCTBHE C
KHCJI0TaMH, IIeJIOYaMHM, COJISIMU M MeTaulaMu. B3aumoeiicTBHe KUCIIBIX COJIEH CO
HIEJI0YaMH.

['unponus, kak 0OMEHHOE B3aMMOJICUCTBHE COJIeH ¢ BOAOW. [ uaponus conu
CUJILHOTO OCHOBAHHUS U CJIa00W KUCIOTHI. ['Maponau3 conu cnaboro OCHOBaHUS U
ciiibHOM KUCHOTHI. [IIkana pH.

CBolicTBa KHUCIIOT, OCHOBAaHWW, OKCHUJOB M COJIEM B  CBETE€ TEOPHUU
ANEKTPOJIUTUYECKOM  JUCCOLMALMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIUi.

JlemoHcTpanum.
e lcnbiTaHue BELIECTB U UX PACTBOPOB HA JIEKTPONPOBOAHOCTD.
e 3aBUCUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALUH.
e J[BmkeHUE OKpaIIEHHBIX HOHOB B JIEKTPUUECKOM TI0JIE.
e OrmpenenieHUE XapakTepa Cpeabl B pacTBOpax COJICH.
JlabopaTopHbIe ONbITHI.
13. JInucconumanus cnadbix JIEKTPOJIMTOB HA IPUMEPE YKCYCHOM KHUCIIOTHI.
14. I3mMeHeHne OKpacKu MHAUKATOPOB B KUCIIOTHOM Cpeie.
15.Peakuust HeHTpanu3aluy pacTBOPA MIETOUYH PA3TUYHBIMU KUCIOTaAMHU.
16. ITonyuenue ruapokcuaa meau(Il) u ero B3auMoaencTBUE C pa3IUnYHBIMU
KHCJIOTaMH.

17. BzaumoieicTBHE CUIIBHBIX KUCTOT ¢ okcuaom meau(Il).
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18-20. B3aumogeiicTBrE KUCIOT C METAJIAMHU.
21. KauecTBeHHas peakiusl Ha KapOOHAT-HUOH.
22. IlonydyeHue CTy1HSI KPEMHUEBON KHUCIIOTBHI.
23. KauecTBeHHas peakilus Ha XJIOPU/I- WK CYJIb(aT-HOHbI
24. I3MeHeHue OKpacKy MHAUKATOPOB B IIETOYHOU Cpe/ie.
25. B3aumoieiicTBre MIEI04€El C YTIICKUCIBIM Ta30M.
26. KauecTBeHHas peakiisl Ha KaTHOH aMMOHHMS.
27. llonyuenue ruapokcuaa meau(ll) u ero paznoxenue.
28. BzaumoeiicTBre KapOOHATOB C KUCIOTAMH.
29. llonyuenue runpokcuaa xxeneza(lll).
30. B3aumoneiictue xxene3a ¢ pactBopoMm cyibdara menu(Il)
IIpakTnueckue padoThbl
1. CBoiicTBa KHCIOT, OCHOBaHHI, OKCHJIOB U COJIEM B CBETE TEOPUU
ANEKTPOJUTUUECKON JUCCOLUALIMN U OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKunit
HemeTaJsibl 1 MX cOeIMHEHUS

CtpoeHue aTOMOB HEMETA/UIOB W MX mnosiokeHue B Ilepuoamyeckoit
cucreMe. Psg anekTpooTpuuarenbHOCTA.  Kpucramnuueckne — peméTku
HEMETAJUIOB — MPOCTHIX BEIIECTB. AJUIOTponuss W €€ npuunHbl. PuU3HUECcKue
cBoiicTBa  HemeTauioB.  OOmMe  XUMHUYECKHME  CBOMCTBA  HEMETAJJIOB:
OKHCIIUTENIbHBIC U BOCCTAHOBUTEIILHBIE.

l"anorensl, cTpoeHUE UX aTOMOB M MOJEKyd. PU3HMYECKHE U XUMUYECKUE
CBOMCTBA TAJIOIN€HOB. 3aKOHOMEPHOCTM W3MEHEHHS CBOWMCTB TaJIOTEHOB B
3aBUCUMOCTH OT HUX TmojoxeHuss B Ilepuonnueckoin cucreme. HaxoxneHue
raJior€HOB B MPUPOJE U UX MOJyYeHUE. 3HAUCHUE U IPUMEHEHHE raJlor€HOB.

'anoreHOBOZOPOABI W COOTBETCTBYIOIIME WM KHUCIOTHI: IIJIABUKOBAs,
coJisiHas, OpOMOBOJNOPOJHAs, HOAOBOmOpoaHas. [amoreHuzanl. KadecTBeHHBIC
peakiuu Ha rajoreHua-uoHbl. [IpuMeHeHue CcOoeAMHEHUN TaJloTeHOB M UX

OMoJIOrM4YecKast poJib.
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O6mas xapakrepuctuka 3iaemeHToB VIA-rpynmnel. Cepa B npupoae u eé
NoJlydeHue. AJTOTPONHbIE MOAM(PHUKAIIMN CEepbl U MX CBOWCTBA. XHUMHUYECKUE
CBOMCTBA CEPHI U €€ MPUMEHECHUE.

CepoBOIOPO/I: CTPOCHHUE MOJEKYIbI, (PU3NUECKUE U XUMUYECKUE CBOWCTBA,
nosyueHue u 3HayeHue. CepoBomopoaHas kuciora. Cynbpuibsl U UX 3HAYEHUE.
JlromuHOGOPHL.

Oxcup cepwi(I1V), cepaucras kucnora, cynbputhl. KauecTBeHHas peakius
Ha CyIb(UT-UOH.

Oxcupn  cepul(VI), cepnas xucnora, cynabdarel. Kpucramioruaparsl.
KauecTBeHHas peakius Ha Cyiab(haT-uoH.

CepHas KuCI0Ta — CUJIBHBIN 351eKTponuT. CBONCTBAa pa30aBICeHHON CEPHOM
KHUCJIOTHI, KAK TUIIMYHON KHUCJIOTHI: B3aMMOJEUCTBUE C META/UIAMH, OCHOBHBIMU U
aM(OTEpHBIMA OKCHUJAMH, OCHOBAaHUAMH U aM(OTEPHBIMU THIPOKCUIAMH,
consimu. KauecTBeHHas peakius Ha Cylb(haT-uoH.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynibl. A30T, CTPOCHHE aToOMa U
MOJIEKYJIbl. DU3UMYECKHME U XMMHUUYECKHE CBOWCTBA M IPUMEHEHHUE a30oTa. A30T B
IPUPOJIE U €r0 OMOJIOTUYECKas POJIb.

AMMMaAK, CTpPOEHHE MOJIEKYJbl U (pU3nyeckue CBOMCTBA. AMMHUA4Has BOJA,
HAIIATBIPHBIM  COUPT, TUAPAT aMMHuaka. J{OHOPHO-aKLENTOPHBIA MEXaHU3M
oOpa3oBaHus KaTHOHAa aMMOHHS. BoccTaHoBuTenbHbIE cBoiicTBa ammuaka. Conu
aMMOHHS U UX puMeHeHne. KauecTBeHHas peaknysi Ha KATHOH aMMOHMUSL.

Oxcuapl a3ora: HecojeoOpa3yrollue U KUCIOTHbIE. A30THCTas KHUCIOTa U
HUTPUTHI. A30THAsI KACIIOTA, €€ TOJIydeHue U cBoricTBa. Hurparsr.

docdop, crpoenne atoma u amiotpornus. Dochunel. Dochun. Oxcun
dochopa(V) u oprodpochopuas kuciora. dDocharel. Dochopubie yaoOpeHUS.
HHcekTuimasl.

OOmas xapakTepucThka 351eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOSHUS
aTOMOB, MPOCTBIX BEUIECTB U COEAUMHEHWW B 3aBUCHUMOCTH OT ITOJIOKECHHS

aneMeHToB B lleproguyeckoit cucteme. Yriaepoa. AJIOTponHble MOIUDUKAIUN:
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anma3z, rpa¢put. AMOp(HBINA yIiaepoa U ero copra: caxka, akTUBUPOBAHHBIN yroJib.
AncopbOrusi. XuMuueckue cBoicTBa yriepoaa. KokcoxumMuueckoe Mpou3BOICTBO
u ero npoaykuus. KapOusl.

Oxcun yraepoga(ll): ctpoeHrne MOJEKyJbl, MOJTYYEHUE U €ro CBOWCTBA.
Oxcupn yraepona(IV): crpoeHue ModEKysabl, MOJYYEHUE U €ro CBOMWCTBA.
VYronbHas kucinora. Colid yroibHOW KHCIOTHI: KapOOHAThl M THUAPOKApOOHATHI.
TexHnueckas v NuieBas cojaa.

Heoprannueckne U OpraHM4ecKHe BEIIECTBA. Y TIE€BOAOPOIbI. XUMUYECKOE
CTPOCHHUE OPTraHWYECKUX BEIIECTB, KaK MOPSAIOK COCIUHEHHS] aTOMOB B MOJIEKYJIE
110 BaJICHTHOCTH.

Meran, 3TaH, KaK NpeIeTIbHbIE YIIIEBOJAOPOAbL. JTUJIEH U alleTUJIEH, Kak
HerpeieNbHble (HEHACBIIEHHBIE) YIIIEBOJIOPOAbl. ['OopeHue yrieBogopoIoB.
KauecTBeHHbBIE peaKIiu Ha HENPeeIbHbIE COSTMHEHNUS.

OTUTIOBBIM CIIUPT, €ro TOJy4YeHHE, MpUMEHEHHEe U (U3HOJOTUYECKOE
nercrBue. TpéxaroMHbIM cnupT TiuuepuH. KadecTBeHHass peakuus Ha
MHOTOAaTOMHBIE CIIUPTHI. Y KCYCHAsl — MIPEICTaBUTEINb Ki1acca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoeHne ero aroma u cBoucTBa. KpemMHuii B mpupoe.
Cuwnnuasl 1 cuitad. Oxeun kpemausi(IV). KpeMuueBas kuciaota u €€ codiu.

[IpousBoncTtBO  crekna u nHeMeHTta.  Ilpoaykimus — CUIIMKaTHOU
MPOMBINLJICHHOCTH:  ONTHYECKOE BOJOKHO, Kepamuka, (apdop, dasHc.
Ontu4eckoe BOJIOKHO.

Hemeramnbl B npupone. OpakumoHHas MEPEroHKa XUJIKOTO BO3AyXa Kak
croco0 MoiydeHus Kuciopoja, a3ora, aprona. llomyuenue ¢ocdopa, kpemHus,
XJ10pa, noAa. IIEKTPOIU3 PACTBOPOB.

[TonyueHune cepHOM KHUCIOTBI: ChIPbE, XMMHU3M, TEXHOJOTHYECKash CXema,
METOJ] KHUIISAIIETO CJIO0s, MPUHIUIBI TEIUIOOOMEHA, MPOTUBOTOKA U IUPKYJISIUU.
Oneywm. [Ipon3BoaCTBO aMMHUaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs! CXEMA.

JdemoHcTpanuu

o KomieKkmus HeMeTaJlJIoOB.
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Mopgenn  KpUCTa/UIMYECKHWX  PEMIETOK  HEMETAIOB:  aTOMHbIE U
MOJIEKYJSIPHBIE.

O30HaTOp ¥ MPUHIUIBI €TO PAOOTHI.

['opeHue HemeTalIOB — MPOCTHIX BEIIECTB: cepbl, pocdopa, ITpeBEeCHOTO
YTJIA.

OOpa31pl raJIOreHoB - MPOCTHIX BELIECTB.

B3anmoenicTBre rajloreHoB ¢ METAJLIAMH.

BriTecHenue xjiopa OpoMOM MJIM MOJIa U3 PACTBOPOB UX COJIECH

Kosnekust npupoIHbIX COEIMHEHUN XJI0pa.

B3aumMopeiicTBue cepbl ¢ METAIAMH.

['opeHune cepbl B KUCIOPOAE

Komnekmus cynbGUIHBIX Y.

KauecTBenHas peakius Ha Cyab(UI-UOH

OOeclBeunBaHNE OKPALICHHBIX TKAHEW U I[BETOB CEPHUCTHIM T'a30M.
B3auMoencTBre KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEBIO.
OOyrnvBaHuE OpPraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEpHOM
KHUCJIOTOM.

Huarpamma «CocTaB BO3/1yXay.

BuneodparmenTst u cnaitabl «IItruubu 6azapei.

[Tony4yenue, cobupanue 1 pacio3HaBaHHE aMMHaKa.

Paznoxenue buxpoMara aMMOHUS.

B3anmonelicTBue KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO.
I'openue u€pHoro nopoxa.

Pa3noxxeHune HUTpaTa Kajiusi U TOPEHUE JPEBECHOTO YroJibKa B HEM
OO6pa3ipl TPUPOIHBIX coeanHEeHUN pocdopa.

["openue dpocdopa Ha BO3TyXe U B KUCIOPO/IE.

[Tonyuenue 6enoro pocdopa u UCTIBITAHUE €TO CBOMCTB

Komnekrus «O0pa3iisl MPUPOIHBIX COSTUHEHUH YTIIEPOIay
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IToptper H. [. 3enunckoro. IlorioiieHrne akTUBUPOBAHHBIM YIIIEM
PacTBOPEHHBIX BEUIECTB WM Ia30B.

Y CTpOMCTBO MPOTUBOTA3A.

Mopnenu MOJIEKYJ1 METaHa, 3TaHa, STUICHA U alleTUJICHA.

B3aumopeiictBue 3THiIeHa ¢ OpOMHOM BOJIOM M pacTBOPOM IE€pMaHIaHaTa
KaJIUS.

OO01Ke XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakus Ha MHOTOATOMHBIE CITUPTBHI.

Konnekuus «O0pa3ipl IPUPOAHBIX COETUHEHUN KPEMHHUSI.

Komneknus crekiia, KepaMUKH, LIEMEHTA U U3EJINN U3 HUX.

Komnexkuus npoayKiuy CUIIMKaTHON IPOMBIIIJIEHHOCTH.

BuneodparmenTs u cnaiinbl «II[pon3BoaCTBO CTEKIA U LIEMEHTA.
Komnekuus «IIpupoaneie coeMHEHN HEMETAILIOBY.

BuneodpparmenTs! u cnaiabl «PpakimoHHas IEPErOHKa )KUJIKOTO BO3IyXa»
Buneopparmentsl u cnaiinel  «llonyueHune Bomopoaa, Kuciaopojga MU
raJOr€HOB JIEKTPOJUTUYECKUM CIIOCOOOMY.

Mopenu annmapaToB JUIsl IPOU3BOACTBA CEPHOU KUCIOTBHI.

Mopenb KAAero ciosl.

Mopenb KOJIOHHBI CHHTE3a aMMHAKA.

BuneodparmenTs! u cnaitabl «I[pon3BoIcTBO CEPHON KUCIOTHD).
BuneodparmenTs u cnaiinbl «II[pon3BoacTBO aMMuaka.

Komnexuus «CpIpb€ U1l TOIyYEHUS CEPHOM KUCIOTBDY.

JlaGopaTopHbIie ONbITHI

31. Pacmio3HaBaHue rajaoreHug-nHOHOB.

32. KauecTBEHHbIE peaKkIuu Ha CYIb(aT-HuOHBI.

33. KauecTBeHHas peakuysi Ha KATHOH aMMOHMUSI.

34. X¥uMH4eCKHE CBOMCTBA a30THOM KHCIIOTBI, KaK 3JIEKTPOJIUTA.

35. KauecTBeHHbIe peakiuu Ha GochaT-HoH.

36. ITosrydyeHre U CBOMCTBA YTOJIBHOM KUCIOTHI.
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37. KauecTBeHHas peakiiysi Ha KapOOHAT-UOH.
38. IIponyckanue yriieKucioro ra3a 4epe3 pacTBop CUIIMKATa HaTpHsl.
IIpakTHyeckune padoThl
2. VI3ydeHue CBOWCTB COJITHOM KHUCIIOTHI.
3. MI3yueHue cBOWCTB CEPHOI KUCIIOTHI.
4. IlonydyeHrne aMMHaKka U U3y4€HHUE €ro CBOMCTB.
5. Ilony4yeHue yriieKUCIoro ra3a u U3y4eHue €ro CBOMUCTB.

MeTajiibl 1 UX COETUHEHHUS
[Tonoxxenne MetamwioB B Ilepuoguueckon cucteMe XuMU4YecKux 3jeMeHToB Jl. .
MenpaeneeBa, CTpOCHHME HUX aTOMOB W KpPHUCTaUIOB. Merajuinueckas CBSI3b W
METaJUIMYECKasd KpUCTAUIMYecKass pemeTka. Dusnueckrue CBOWCTBA METAIUIOB:
AIEKTPO- U TEIJIONMPOBOJHOCTh, OTpPaKaroIas CIOCOOHOCTh, IIJIACTUYHOCTD.
CnuiaBbl YEPHBIE U LIBETHBIE.
Mertaibl Kak BOCCTAHOBHUTEIHM. OJICKTPOXUMHYECKUN PSAJ  HAMNPSIKCHUIA.
BzauMmonelicTBue MeETaIioB ¢ HEMETa/ulaMH, OKCHAAMH, KHUCJIOTaMH, COJISIMH.
AJIFOMUHOTEPMHUSI.
CtpoeHue aToMOB M TIPOCTHIX BEIIECTB IICIOYHBIX METAIOB. 3aBHUCHUMOCTH
(bU3NYECKUX U XUMHUYECKUX CBOMCTB IIEIOUYHBIX METAJJIOB OT 3apsllOB sIEp UX
aToMoB. OKCHABI M THAPOKCHUJIBI IIEJIOYHBIX METAJIOB, UX IMOJYy4YEHUE, CBOMCTBA,
MpUMEHEeHUE. BaxkHeWIne CoJIM IMIEJIOYHBIX META/IOB, UX 3HAYEHUE B JKMBOU U
HEKUBOMW MPUPOJIE U B )KU3HU YETIOBEKA.
CtpoeHue aToMOB M MPOCTHIX BEIIECTB IIEJIOYHO3EMEIIBHBIX METAJLIOB.
3aBUCUMOCTh (PUBMYECKUX U XMMUYECKUX CBOWMCTB IIETOYHO3EMENbHBIX METAJJIOB
OT 3apsfoB saep UX aToMoB. OKCHUIABI W THAPOKCHIBI IEJIOYHO3EMEIbHBIX
METAJUIOB, UX MOJIyYEHHUE, CBOMCTBA U MPUMEHEHUE. BaxHenmme conu meEIouHo-
3eMEeJIbHBIX METAJJIOB, X 3HAUCHHE B MPUPOJIE U KU3HU uyejoBeka. KapOoHaTsl u
THIPOKAPOOHATHI KAJIBITHSI.
JKécTtrkocTh BonbI: BpeMeHHass M mocTosiHHasg. CriocoObl yCTpaHEHHUs] BPEMEHHOM

#écTkocTH. CrocoObl yCTpaHEHUsI TOCTOSIHHOM JKECTKOCTU. OHUTHI.
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CoenvHEeHUs AIIOMUHUS B TOpuUpoje. XUMHUYECKHME CBOMCTBA aAITOMHHUSL.
OcoOEeHHOCTH OKCHIA M THAPOKCHIA ATIOMUHHUSA KaK aM(pOTEPHBIX COCAMHEHUM.
Baxxnetie conu amroMuHuS (XJI0pHUI, cyiabdar).
OcobOenHoctu cTpoeHusi atoma skenesa. JKeneso B mpupoje. Baxuelue pynsl
xeneza. Oxcunbl U ruapokcuasl keneza(ll) m xeneza(Ill). Comu xeneza(ll) u
xene3a(lll). OOnapyxkeHHe HOHOB KAaTHOHOB 3Kejie3a B pacTBope. 3HAUCHUE
COCIMHEHNH JKeJe3a.
Koppo3us xumudeckas ¥ 3JIeKTpOXUMHUECKas. 3aluTa METAJIJIOB OT KOPPO3HH.
Mertannel B mpupojie: B CBOOOJHOM BHJE€ U B Buje coenuHeHuid. [lonstue o
Metauryprud. YépHas w  nBeTHas — MeTtautyprus.  [lupomeramnyprus,
THAPOMETAILTYprusi, 3yekTpoMeramutyprus. Jlomenusiii nponecc. Ilepepaborka
YyryHa B CTaJIb. DJIEKTPOJIN3 PACIIJIABOB.
JleMoHCTpanumn

e B3anmoAenCTBUE HATPUS, JTUTHS U KAIbLUSA C BOLOM.

e [opeHue HATpUs, MarHus U KeJie3a B KUCJIOPOJIE.

e Bcrbika TEpMUTHONW CMECH.

e B3anmoaeicTBUE CMECU MMOPOIIKOB CEPHI U KEJE3a, IIMHKA U CEPBHI.

e BzaumojaencTBUe aTIOMHHUS C KUCJIOTaAMH, IIeJI0YaMU U BOJOM.

e B3saummozaencTBue kKeje3a U MEIU C XJIOPOM.

e B3anmoaencTBue Meay ¢ KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOW U a30THOM

KHUCJIOTOU (pa30aBiIe€HHON U KOHLIECHTPUPOBAHHOM).

e (Okpacka IIaMEHU COEIMHEHUSIMU IIEJIOYHbIX METAJIJIOB.

e (Okpacka IUIaMEHU COEIUHEHUSIMU MIETOUYHO3EMEIBHBIX METAIIIOB .

e [ameHue U3BECTU BOJIOM.

e [lomyuyeHue KECTKOW BOJBI B3aUMOICUCTBUEM YIJIEKUCIIOTO C U3BECTKOBOU

BOJIOM.
e VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUITSTYCHUEM U TOOABKOM COTBI.
e VYcTpaHEHHE MOCTOSHHOM KECTKOCTU JOOABKOM COJIBI.

e VlOHWTHI U IPUHLIMT UX IEUCTBUA (BUACOPPATMEHT).
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e Kotekuus npupoaHbIX COEAUHEHNN ATFOMUHUS.

e BuneodparmenTs u ciaitapl «OKCU aTIOMUHUS U €0 MOAU(DUKALIII.

o [lomyuenue amQoTEepHOrO THIPOKCHIA ATIOMHHHS WU HCCIECIOBAaHHE €ro

CBOMCTB.
e Komtekuusa « XUMUYECKHE HCTOUHUKU TOKA.
e Pe3ynbTaThl JNIMTENBHOTO SKCIEPUMEHTA MO U3YUEHUIO KOPPO3UU CTAIBHBIX
W3JIEJINM B 3aBUCMMOCTH OT yCJIOBHM IPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau(Il) Bogopogom.

e BuneodparmenTsl u ciaiibl «II[pon3BOCTBO YyTryHa U CTATH.

e BuneodparmenTsi u craitapl «3nenus u3 4yryHa v ctaim.

e BuneodparmenTsl u ciaitasl «I[pon3BoIcTBO aTtOMUHHUS.
JlabopaTopHBbIe ONBITHI
39. BzaumoelicTBue xkese3a ¢ pactBopoM cyibdara menu(Il).
40. IlomydyeHne U3BECTKOBOM BOJIBI U OTBITHI C HEM.
41. IMomyuenune ruapoxcuos xkene3a(ll) u (111).
42.KayecTBEHHbIE PEAKIIUH HA KATUOHBI Kee3a.
IIpakTnyeckune padoTbl
6. [TomydyeHue keCTKOM BOJIBI M CTIOCOOBI €€ YCTpaHEHUSI.
7. PemieHne SKCIEpUMEHTAIIBHBIX 3a7a4 10 TeMe «MeTauibh).

XHUMHUS M OKPY:KaOLIas cpeaa

Crpoenue 3emnu: sApO, MaHTHSA, 3€MHasg KOpa, HMX XUMHUYECKUH COCTaB.
JIutocdepa n e€ xumumyeckuid coctaB. Munepansl. Pynbl. OcagouHble MOpPOABI.
[Tone3nsie uckonaembie. XUMUYECKUN cOCTaB ruApochepsl. XUMUYECKUN COCTaB
aTMoc(ephl.
M cTOYHMKM XHUMHMUYECKOTO 3arpsi3HEHUs OKpykaromied cpenpl. [oOanbHbIe
DKOJIOTHYECKHE TPOOJIEMBbI YEIOBEUECTBA: MAPHUKOBBIM d(PPEKT, KHUCIOTHBIC
JOK]IA, O30HOBBIE JBIPbl. MEXIyHapOAHOE COTPYIHUYECTBO B OOJACTH OXPaHbI
OKPY’KAIOLIEN CPENBI OT XUMHUYECKOTO 3arpsA3HEHUS. «3eIEHAsT XUMUSD).

JlemoHcTpanuu
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e Buneodparmentsl u ciaiifpl «CTpoeHHe 3eMIIM U €€ XUMHUYECKUM COCTaBY.

e Kotekuys MUHEPAIOB ¥ TOPHBIX MOPO/I.

e Komneknus «Pyael meTamiosy.

e Buneodparmentsl u ciaiinel «['7106ampHBIE 3KOJOTHYECKHE MPOOIEMBI

YEJIOBEYECTBAY.

JlaGopaTopHbIe ONBITHI
43. N3yuyeHue rpaHura.

O06001meHne 3HAHUI 10 XUMHH 32 KYPC OCHOBHO# mK0JbI. [IoaroroBka K

OCHOBHOMY rocyAapCcTBEHHOMY IK3aMEHY
CrpoeHne aTroma B COOTBETCTBUM C IIOJIOKEHHMEM XHMHYECKOIO JJIEMEHTA B
[lepuonnueckoin cucreme. CrTpoeHHe BelIECTBA: XHMMHYECKas CBSA3b U
KPUCTAJUIMYECKHE PEHIETKUA. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTaMU
MPOCTHIX BEIIECTB (METAIOB, HEMETAIUIOB, OJArOPOJIHBIX T'a30B) OT IMOJIOKEHUS
aneMeHTOB B llepuomnueckoi cucreme. THIIONOrUsS HEOPraHWYECKUX BEIIECTB,
JEJIEHNE UX Ha KJIaccsl U rpynmnsl. [IpencraBureny.
[Ipu3Hakn ¥ yCHOBHUS TIPOTEKaHUs XUMHUUYECKMX peakuud. Tumnosorus
XUMHUUYECKUX PEeaKIUi MO pazIMuHbIM OCHOBaHUSIM. Peakiimm MOHHOrO OOMeEHa.
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.
XUMHUUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIC XUMUYECKHE CBOKMCTBA

COJICOOpa3yIOIIUX OKCHUIOB, THJIPOKCUIOB (OCHOBAaHUW, KHCIOT U aM(OTEPHBIX

TUAPOKCHIOB), COJICH.



Tematuueckoe IIJIaHUPOBAHUEC 8 KJ1acc

30

No | Tema (rnaBa) Kon-Bo U3 Hux
n/m 4acoB
IIpaktnueck | KoHTpoOJIBH
ue paboTel | bIe paboThHI
1 HavanbHbie MOHATHS U 3aKOHBI XUMUU 20 2 1
2 Baxkneiiiue npencTaBuTeNI HEOPraHMUECKUX 19 3 1
BeniecTB. KoinuecTBeHHbIE OTHOLICHHS B XUMUU
3 OCHOBHBIE KJIacChl HEOPraHM4ecKux coenuHenuii | 11 1 1
4 [Tepunoanueckuii 3akon u [lepuoanueckas 8
crcreMa XuMu4deckux anementos /1. U.
MenzeneeBa 1 CTpo€HUE aTOMa
5 Xumnueckas cBA3b. OKUCIUTEIBHO- 10 1
BOCCTAHOBHTEJIbHBIC PEAKIINU
UTOI'O 68 6 4
TeMaruueckoe miiaHupoBaHue 9 Kiace
Ne | Tema (rnaBa) Kon-Bo N3 Hux
n/m 4acoB
IIpaktnueck | KoHTpoOJIBH
ue paboThl | ble paboThI
1 [ToBTOpeHue o 0600IIeHNE CBEACHUM IO Kypcy 8 | 5
KJlacca. XMMUYECKUE PeaKINu
2 XUMUYECKUE PEAaKLIUU B PACTBOPAX 10 1 1
3 HemeTamnel 1 X coeTMHEHUS 25 4 1
4 Mertamisl u ux coequnenus (17 4) 17 2 1
S) XuMus 1 oKpyxaromas cpena (2 1) 2
6 O06o0011eHre 3HaHHUH IO XUMUU 32 KypC OCHOBHOM | 7 1
mkoibl. [ToaroroBka Kk OCHOBHOMY
rocyaapcTBeHHOMY 3k3ameny (OI'D) (7 u)
7 Peseps 2
UTOI'O 68 7 4




TemaTuyeckoe IUIAaHUPOBaHKE & KI1ace

30

Ne | Tema (rmapa) Kos-Bo M3 Hux
/o q9acoB
Ipaxrmaeck | Konrponsn
re paboThl | BlE pabOThI
1 HauaneHble TOHITHS U 3aKOHBI XUMUH 20 2 1
2 BaxHe#ge npeacTaBuTe M HEOPraHHIecKux 19 3 1
BemtecTB. KonuyecTBeHHbIE OTHOMEHUS B XUMUU
3 OCHOBHBIE KJIACCHI HEOPraHMYECKUX coefMHeHni | 11 1 1
4 [Tepunomueckuii 3akoH u [lepuomgeckas 8
cucTeMa XMMHYECKuX aneMenTos 1. .
MeniereeBa u CTPOSHHE aToMa
5 Xumuygeckast cBsi3b. OKHCIUTENBHO- 10 1
BOCCTAHOBHTEIbHBIE PEaKIH
UTOT'O 68 6 4
TemaTudeckoe mIaHupoBaHue 9 Kiacc
Ne | Tema (rnasa) Kon-Bo W3 mux
/1 qaCcOB
[Ipakruueck | Konrpomsn
e paboThl | Bl paboTLI
1 [TorTopenue 0 0606HICHIE CBECHUH o Kypey 8 | 5
Kllacca. XMMHUYECKHe peaKkiuy
2 XuMHYECKHEe Peaklliy B pacTBOpax 10 1 1
3 HemeTauibl M UX COEIUHEHUS 25 4 1
4 MeTtamisl » ux coenuaenus (17 9) 17 2 1
5 X¥Mus B OKpykaromas cpena (2 ) ¥
6 OGo0neHne 3HAHMM M0 XMMUH 3a KYPC OCHOBHOH | 7 1
mKkosbl. [Togroroska k OcHOBHOMY
rocyapcrsennomy sxzameny (OI'D) (7 1)
7 Pesepn 2
UTOI'O 68 7 4
COI'JTJACOBAHO COI''TACOBAHO
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