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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma Kypca XUMHUH 9 KIJIacc 7 OCHOBHOM IITKOJIBI pa3padoTaHa B COOTBETCTBUU C
denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM O0Iero obpazoBanus. B Hel Takke
VUUTHIBAIOTCS. OCHOBHBIC HJIEH U MOJIOKEHUs [Iporpammbl pa3BuTws U GOpMHpPOBAHUS YHHBEPCATHHBIX
Y4eOHBIX JICHUCTBUH JJII OCHOBHOTO 00IIero o0pa3oBaHusl.

B cooTBercTBUM C ITHMH JTOKyMEHTaMH OOydYaroIuecs IODKHBI OBIAACTh MPUEMAMH, CBSI3aHHBIMH C
ONPEICIICHUEM MOHATUIA: OTPAaHUYMBATh UX, ONMKUCHIBATh, XapaKTEPU30BaTh U CPABHUBATH. Tak Kak XUMHUS
— HayKa 3KCIepUMEHTaIbHasI, 00yJaroIInecs JOKHBI OBJIa/IETh TAKUMHU TO3HABATEILHBIMHA YUCOHBIMU
JEHCTBUSMH, KaK IKCIIEPUMEHT, HAOIIOACHUE, M3MEPEHUE, OTTMCAaHUE, MOJICTUPOBAHUE, THITOTE3a, BBIBO/I.
B mporiecce n3ydeHus Kypca y 00y4aroImmxcs Ipoa0IbKalT (OPMUPOBATECS YMEHHS CTAaBUThH BOIIPOCHI,
OOBSICHAThH, KJacCU(ULMPOBATh, CPAaBHUBATH, OIpPEAEIATh MCTOYHUKH HWH(GOpMALMU, MOIYy4YaTh H
aHAIM3WPOBATh €€, TOTOBUTH WH(MOPMAIMOHHBIN IMPOIYKT, MPE3CHTOBATh €r0 W BECTH IUCKYCCHIO.
CrnenoBaTenbHO, [JIEATENBHOCTHBIA TOAXOJ B M3YYECHMHM XUMHUHU CIIOCOOCTBYIOT JIOCTHXKEHHUIO
JUYHOCTHBIX, MPEIMETHBIX U METANPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.
B ocHOBY Kypca M0J0KEHbI CIIEYIOUE HACH:
® MaTepUaAbHOE €AMHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBJICHUW TPUPOJIBI,
e BeAylas poJib TEOPETHUYECKUX 3HAHUU ISl OOBSICHEHUSI U MPOTHO3MPOBAHUS XUMHUUYECKHUX
SIBJICHUM, OLIEHKU UX MPAKTUYECKOU 3HAYNMMOCTH;
® B3aMMOCBS3b KAUYeCTBEHHOM W  KOJIMYECTBEHHOM CTOPOH XHMMHUYECKHX OOBEKTOB
MaTepuaIbHOTO MUPA;
® pa3BUTHE XMMHYECKOM HAyKH M MPOU3BOJACTBO XMMHUYECKHUX BEIIECTB WU MATEPHAIOB s
yIIOBJIETBOPEHHS] HACYIIHBIX MOTpeOHOCTEH dYenmoBeKa M OO0IIecTBa, pelIeHUs TI00aTbHBIX
po0JieM COBPEMEHHOCTH;
® TEHETUYECKas CBS3b MEXIY BELIECTBAMH.

OTH UJIen peaiu3yroTCsl B Kypce XMMHUHM OCHOBHOM IIKOJIBI yTEM JTIOCTUKEHUS CIAEAYIOMINX LeJIei:

* Qopmuposanue y YyUYalUXCSd XUMHUYECKOW KapTHUHBI MHUpPA, KaK OPraHUYECKONM 4YacTH €ro
LEJIOCTHON €CTECTBEHHO-HAy4YHOU KapTHUHBI.

* Pazeumue T1O3HABATEIIbHBIX MHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
yyaluxcsi B MPOLEcce M3YYeHUs] MMM XHMHUYECKOW HayKu M €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKUM mporpecc; (OpMHUPOBAHHWE BAXKHEHIIMX JIOTUUECKHX OMNEeparii MBIIUICHUS (aHaIu3,
CUHTe3, 0000IeHNe, KOHKPETU3allHsl, CPaBHEHUE U Jp.) B MpOIlecce MO3HAHUS CHCTEMbl BaKHEUIITUX
MOHSTHI, 3aKOHOB U TEOPUI O COCTaBE, CTPOEHUH M CBOMCTBaX XUMUYECKHX BEIIECTB.

* Bocnumanue y0exXIEHHOCTH B TOM, YTO MPUMEHEHUE TIONYyYEHHBIX 3HAHUN U YMEHHH MO XUMUU
SIBJSIETCS OOBEKTUBHOM HEOOXOIMMOCTBIO I Oe30macHO pabOThl C BEHIECTBAMHU M MaTepuajaMu B
OBITY U Ha MPOU3BOJICTBE.

* [Ipoexmuposanue u peanusayus BBITYCKHUKAMHA OCHOBHOM IIKOJBI JUYHOW 0OOpa30BaTEIHHOU
TPaeKTOPUU: BBIOOP mpoduiiss 00yueHHs B CTapiieil mIkose wid mpodecCHOoHaTFHOr0 00pa3oBaTeIbHOTO
YUPEKICHUSI.

* OsladeHue KIOUeBbIMU KOMHemeHyuaMy: y4eOHO-TI03HABATEIbHBIMHU, WH()OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMH.

MecTto yyeOHOro npeamera B y4ueOHOM NJIaHe

Cormacuo aeiictBytomniemy yaeoHomy miany ['BOY «COII Nel3 r.Ha3panbs» pabouas nmporpamma Jjist
9-ro kiacca 1Mo XMMuM npeaycMaTpuBaeT ooyueHue 2 4 B Heielnto, Bcero 68 yacos. KoHTponbHBIE
pabotsl - 4, mpakTU4YecKrue paboThl —54.



JIMYHOCTHBIE, METAIIPEAMETHBIE U TIPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA
KYPCA XUMHUU
ITo 3aBepiIeHNIO Kypca XMMUHU Ha Tare OCHOBHOTO 00IIEero 00pa3oBaHus BBITYCKHHUKH OCHOBHOM
IIKOJIbI JI0JIKHBI OBJIAJIETh CIIEIYIOIUMH Pe3yIbTaTaMu:

1. JIu4HOCTHBIE Pe3yJbTAThI:
1) ocosnanue cBOEH STHUYECKOW TPUHAJICKHOCTH, 3HAHWE HMCTOPUUM XMMHHU M BKJAJA POCCHICKOM
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOUICHUS K IIO3HAHUIO XHMHHU, TOTOBHOCTH H CIIOCOOHOCTH
yyaluxcsk K CaMOpPa3BUTHIO U CaMOOOpa30BaHHI0O Ha OCHOBE H3YYEHHBIX (DaKTOB, 3aKOHOB U TEOpHUH
XMMHHU; OCO3HAHHOTO BBIOOPA M MOCTPOCHUE UHIANBHIyaTbHON 00pa3oBaTeIbHON TPACKTOPHH,
3) ¢opmuposanue 1ETOCTHONW €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, HEOTHEMIIEMON YacThIO KOTOPOii
SBJIAETCS XMMHUUYECKasi KapTUHA MUPa;
4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHsS HAYKH U OOIIECTBEHHOMN
MPaKTUKH, B TOM YUCJIE U XUMUYECKHM;
5) oceoenue colManbHBIX HOPM, MPABWJI MOBEACHUS, posicii ¥ (HOPM CONUAIBLHON JKU3HH B COLIMYME,
OpUPOJE M YaCTHOM KM3HH HAa OCHOBE SKOJIOTUYECKOH KYyJIbTYphl W 0€30MacHOro oOpamieHus C
BelIECTBAaMH U MaTepHalaMu,
6) gopmuposarue KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHM CO CBEPCTHHKAMH M B3POCIBIMH B
npouecce o0pa3oBaTeNbHOM, OOIIECTBEHHO IMOJE3HOM, y4eOHO-UCCIIe0BATEIbCKOM, TBOPYECKOW W
JPYTUX BUAOB JESATEIbHOCTH, CBA3AHHBIX C XUMHEH.

2. MeTanpeaMeTHbIe pe3y/ibTaThl:
1) onpeodenenue nienelt COOCTBEHHOTO 00YYEHUsI, TOCTAHOBKA U (OPMYIHPOBaHKE s ceOsl HOBBIX 3a/1ay;
2) niaHuposanue MyTeil TOCTHKESHUS KeTaeMOro pe3ylibTaTa 00ydeHHsI XUMHH KaK TEOPETUYECKOr0, TaK
1 DKCIEPUMEHTAIbHOIO XapaKTepa,
3) coommnecenue CBOMX NEUCTBUI C IUIAHUPYEMBIMU DPE3yJbTaTaMH, OCyujecmelieHue KOHTPOISI CBOCH
NESATeNbHOCTH B IIPOLECCE TOCTUKEHUS pe3yibTarta, onpedeeriue Coco00B eHCTBUIN MPH BBITOJHEHUN
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBUHU C NMPaBUJIaMH TEXHUKU OE€30MaCHOCTH;
4) onpedenenue WCTOYHWKOB XUMHYECKOM WHGOpPMAIWH, IONyYCHHE U aHAIM3 e€, Co3/laHne
MH(GOPMAIIMOHHOTO NMPOJYKTA U €r0 MPe3eHTalHs;
5) ucnonvsosanue OCHOBHBIX HWHTEIUICKTYaJbHBIX OIEpalMii: aHalW3a M CHHTE3a, CPaBHEHUS H
cUCTeMaTu3aluM, OOOOUIEHUS M KOHKpPETH3alUH, GvlisleHue TPUYUHHO-CIEACTBEHHBIX CBSA3€H H
nocmpoenue JOTHYECKOTO PACCYXKIECHUS U yMO3aKIIOUeHUs (MHIYKTUBHOTO, JEAYKTUBHOTO M TIO
aHAJIOTMH) Ha MaTepualle €CTECTBEHHO-HAYYHOI'O COJCPKAHNUS;
6) ymenue co3naBaTh, IPUMEHSATHh U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICITH M CXEMBI JJISl PEILCHHUS
y4eOHBIX U M03HABATEIbHBIX 3a/1a4;
7) popmuposanue 1 pazgumue KOIOTUIECKOTO MBIIUICHHS, YMEHHE IPUMEHSTh €r0 B TI03HABATEIILHOM,
KOMMYHHMKATHUBHOM, COLIMATIbHON MPAKTHKE U MPOodeCCHOHATbHONW OpUEHTAIIHH;
8) eenepuposanue nneit n onpeaeIeHUe CPEACTB, HEOOXOIUMBIX JUIS UX peaTH3alny.

3. lIpenmeTHbIe pe3yabTaThI:
1) ymenue 0603HaYaTh XMMUYCCKHE DIIEMEHTHI, HA3bIBATh X M XapaKTEPHU30BaTh Ha OCHOBE MOJIOKEHHS B
nepuoanueckoit cucreme . . Menaeneesa;
2) popmyruposanue W3yYCHHBIX MOHATHI: BEIIECTBO, XUMHUCCKUI 3J€MEHT, aTOM, MOJIEKYja, WOH,
KaTuOH, aHHMOH, HpOCTOQ U CJIOXHOC BC€IICCTBO, XUMHNUYCCKasA peaKuH;{, BUJbI XUMHUYCCKUX peaKuHﬁ u T.
IL.;
3) onpedenenue mo hopmysiaM cOCTaBa HEOPTaHUUECKUX M OPTraHUYCCKHUX BEIECTB, BAJICHTHOCTH aTOMOB
XAMUYECKHX DJIEMEHTOB UJIA CTCIIEHH NX OKHCJICHU,
4) nonumarnue vHGOPMAIUK, KOTOPYIO HECYT XMMUYCCKHE 3HAKU, (POPMYIIBI U YPABHCHHS,



5) ymenue knaccuguyuposams NpPOCThIE (METAIIIBI, HEMETAUIbI, OJArOpPOJHBIC Ta3bl) MU CIOXKHBIC
(OmHapHBIE COCTUHEHHUS, B TOM YHCIE€ U OKCUIBI, a TaKKe THUAPOKCUIBl — KHUCIOTHI, OCHOBAHUS,
am(poTepHbIC THAPOKCHIBI — U COJIN) BEIIECTBA;

6) ¢opmynuposanue NTEPUOANIECKOTO 3aKOHA, 0OBACHEHUEe CTPYKTYPhI U HHPOPMAIMU, KOTOPYIO HECET
nepuoaMyecKas cucTteMa XuMuueckux oiemeHTtoB JI. M. MenneneeBa, packpvimue 3HaYCHUS
MEPUOINIECKOTO 3aKOHA;

7) yMeHue Xxapakmepuzoeéams CTPOCHHE BEIIECTBA — BHIBl XUMHYECKHX CBS3CH W THUIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucamue CTpOEHHS aTOMOB XHMHYECKHX JJIEMEHTOB C MOPAAKOBbIMH HoMmepamu 1—20 u 26,
omoobpaxjcerue UX C IOMOIIBIO CXEM;

9) cocmagnenue HopMyn OKCHIOB XMMUYECKHX DJIEMEHTOB M COOTBETCTBYIOLIMX UM T'MAPOKCHIOB;

10) manucanue CTPYKTYpHBIX (OPMYJT MOJCKYISIPHBIX COCIUHEHUH W (POPMYIBHBIX €IMHHUI] MOHHBIX
COETMHEHUH 110 BAJICHTHOCTH, CTETICHH OKHMCIICHUS WX 3apsay HOHOB;

11) ymenue ¢popmynuposames OCHOBHBIC 3aKOHBI XUMHU: IOCTOSIHCTBA COCTaBa BEIICCTB MOJICKYJIIPHOTO
CTPOCHHMS, COXPAHEHHUSI MACCHI BELIECTB, 3aKOH ABOTa/Ipo;

12) ymenue ¢popmyruposams OCHOBHBIC TIOJIOKCHUS aTOMHO-MOJICKYJSIPHOTO YUYCHHS M TEOPHH
AIIEKTPOIUTUICCKON ANCCOIMAIIH;

13) onpedenenue npu3HAKOB, YCIOBUI MPOTEKAHUS M MPEKPALICHUS] XMMUYECKIX PEaKIIni;

14) cocmaenenue MONCKYISAPHBIX YpPaBHEGHHH XUMHYECKHX PpEaKIHid, [OITBEPKIAOMIMX OOIIne
XMMHAYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB M OTPAKAIOMIMX CBSI3U MEXKIY
KJIaccaMu COETMHEHUII;

15) cocmaenenue ypaBHEHHI peakiMii ¢ y4acTHEM JICKTPOJIMTOB TAK)KE B MOHHOU (opme;

16) onpedenenue O XMMUYECKUM yPaBHEHUSIM MPUHAJICKHOCTH PEAKIMH K ONPEACIEHHOMY THITY HJIH
BUJLY;

17) cocmaenenue ypaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHMH C IMOMOIIBIO METOo/a
3JIEKTPOHHOTO OanaHca;

18) npumenenue MOHATHI «OKUCICHUE» U «BOCCTAHOBJICHHE) JJIsl XaPAKTEPUCTHKH XUMHICCKUX CBOMCTB
BEIIIECTB;

19) onpedenenue ¢ TOMOLIbIO KAUYECTBEHHBIX PEAKLU XJIOPHI-, Cylb(ar- H KapOOHAT-aHHOHOB H
KaTHOHA aMMOHWSI B PacTBOPE;

20) obvsicHenue BIUSIHAS Pa3IHYHBIX (HAKTOPOB Ha CKOPOCTh XUMHYECKHX PEaAKI[HIA;

21) ymenue xapaxmepuzoéams TOJOXKECHUE METAJUIOB M HEMETAUIOB B IMEPHOANYECKON CHUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJJIOB, 00IIKe GU3NIECKHE M XUMUYECKHE CBOMCTRA;

22) 0bwsicHenue MHOTOOOpa3Hsl TPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOITUH C YKa3aHHeM e€ TPUYHH,

23) ycmanosnenue pa3auduii TUAPO-, IUPO- U AIEKTPOMETAIUTYPTHH U ULTIOCMPUPOSAHUE STHX Pa3THIHI
IPUMEPaMH TPOMBIIUICHHBIX CIIOCOO0B MOTYYEHHUS METAJIIOB,

24) ymenue Oasamo ob0uiyr0 xapaktepuctuky snmementoB |, Il, VIIA rpymm, a rtarke Bomoposa,
KHCJIOpoAa, a30Ta, cephl, ¢ochopa, yriepoga, KpeMHHS U OOpa30BAHHBIX MMHU TIPOCTBIX BEUIECTB H
BOXHEUIINX COETUHEHUH (CTpOeHHE, HaXOXKACHUE B MPHUPOJE, MOTydyeHue, GU3NYecKrue U XUMHUUECKUe
CBOICTBA, IPUMEHEHNE);

25) ymenue onucvieams KOPPO3HUIO METAIIIOB M CIIOCOOBI 3aLUTHI OT HEE;

26) ymenue npouzeo0ums XUMHUUECKHE PAacYEThl C MCIOJIb30BAHUEM MOHATHI «MaccoBas J0JIs BEIIeCTBA
B CMECH», «KOJMUYECTBO BEILECTBA», «MOJISIPHBIA 00BEM» 110 POpMYIIaM U YpaBHEHUSM pEeaKIuii;

27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAUCHHS U3YYCHHBIX OPraHMUECKHUX BEIICCTB;

28) ewvinonHeHue OOO3HAYCHHBIX B TPOTPaMME OJKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHHYECKUX
BEIIECTB 110 COOTBETCTBYIOIIUM IPU3HAKAM,

29) cobnodenue npaBua 0€30MaCHON PabOThI B XUMUYECKOM KaOuHeTe (J1abopaTopun).

INJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHMUSA

BbInycKHUK HAYyYHTCS

® 3HaAMb (NOHUMAMD).
— XHMHUYECKYI0 CHMBOJIUKY: 3HAKH XUMHYECKHX OJJIEMEHTOB, (DOpMYJIbl XHMHUYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHUX PEaKIIHiA;
— B@XHEHIIME XWMHYECKHE TIOHSTHS: BEIIECTBO, XHUMHYECKHH OJJIEMEHT, aToM, MOJEKyJa,
OTHOCUTENIbHBIE AaTOMHAasT M MOJICKYJISIpHAs MacChl, WOH, KAaTHOH, AaHHOH, XUMHUYEcKas CBS3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, BAICHTHOCTbD, CTETIEHh OKUCIICHUS,



MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA  00BEM, pacTBOPBI, OIEKTPOIUTHl M HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAs AMCCOLMALINS, OKHUCIHUTENIb M BOCCTAHOBHUTENIb, OKHCIEHHE M BOCCTaHOBIICHHE,
TETTOBOM (P PEKT peakiyu, OCHOBHBIE THIIBI PEAKIIM B HEOPTAHNYECKOW XUMUU;
— (OpPMYITUPOBKH OCHOBHBIX 3aKOHOB M TEOPHUN XUMHH: aTOMHO-MOJICKYJSIPHOTO YUYEHHS; 3aKOHOB
COXpaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa BEIIECTB, ABOraJapo; nepuogandeckoro zakona /. M.
MeneneeBa; TEOpUU CTPOCHUS aTOMa M yYEHHUS O CTPOCHUM BEIIECTBA; TEOPUHU DIIEKTPOIUTHUECKOU
JUCCOLIMAIMU U YYEHUSI O XUMHYECKOW peaKInH;

®  HA3bLIBAMD.
— XMUMHYECKUE IJIEMEHTBHI;
— COEJIMHEHMS U3YUYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;
— OpraHuYeckue BellecTBa Mo HX (opmyle: MeTaH, 3TaH, J3TUJICH, alleTUJIeH, METaHOJ, 3TaHoI,
IIMLEPHH, YKCYCHasl KUCII0Ta, TIII0K034a, CaXxapo3a;

®  00bACHAMD:
— (u3nyecKuil CMBICIT aTOMHOIO (HMOPSAKOBOT0) HOMEpa XMMHUYECKOIrO 3JIEMEHTa, HOMEpa IPYMHIbl U
nepuona B nepuoandeckou cucreme /. . MenaeneeBa, K KOTOPBIM 3JIEMEHT IIPUHAJICKUT;
— 3aKOHOMEPHOCTH MU3MEHEHHUsI CTPOEHUSI aTOMOB, CBOWMCTB 3JIEMEHTOB B IpeAeNiax MajiblX IEPUOIOB U
A-rpyrii, a Tak)Ke CBOMCTB 00pa3yeMbIX UMHU BBICIIMX OKCHUJIOB U THAPOKCUJIOB;
— CYIIHOCTb MpOIlecca AMEKTPOIUTHIECKON TUCCOLUAIIUU U peaKuii HOHHOTO OOMEHa;

®  XapaKkmepuzoeamv.:
— XMMHYECKHE DJIEMEHTHI (OT BOAOPOAA 10 KalbI[Msl) HA OCHOBE HX IOJOXKEHHS B MEPUOJUYECKON
cucreme xummuueckux snemeHToB [I. 1. MennaeneeBa u 0cOOEHHOCTEH CTPOSHUSI UX aTOMOB;
— B3aMMOCBSI3b MEXK]Iy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTaHUYECKUX BEIIECTB;
— XHMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (MPOCTHIX BEIIECTB — METAJIIOB
M HEMETAJUIOB, COCAMHEHUN — OKCHUJIOB, KUCIOT, OCHOBAHUMU, aM(OTEPHBIX OKCHUIOB M TUIPOKCHUIOB,
CoJIeH);

® onpeoensimy:
— COCTaB BEIIECTB 10 UX (OpMyIiam;
— BaJIEHTHOCTb U CTETIEHH OKHCIICHUS JIEMEHTOB B COEIMHEHUU;
— BUJIbI XUMUYECKOU CBSI3U B COCAMHEHUSX;
— TUIBI KPUCTAIIMYECKUX PEIIETOK TBEPBIX BEILIECTB;
— MPUHAJICKHOCTH BEMIECTB K OMPEICIEHHOMY KJIaCCy COCTUHECHHIA;
— TUIBl XUMUYECKHUX PEaKLInii;
— BO3MOXHOCTh MPOTEKAHMS PEAKIIUi HOHHOTO OOMEHA;

® cocmasnamy:
— CXEMBbI CTPOEHHMSI aTOMOB TEPBBIX JIBA/ILATH 3IEMEHTOB Nepuoaudeckoi cuctemsl [. 1. Menneneesa;
— (G OopMyIIBI HEOPTAHUYECKUX COSIUHEHUN N3YUEHHBIX KJIACCOB BEILIECTB;
— YpaBHEHHUSI XUMHUYECKUX PEaKIUi, B TOM YHUCJIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C MOMOILBIO
METO/1a 3JIEKTPOHHOI0 OalaHca;

® 0e30nacHo obpawamsca:
C XUMHUECKON TOCY101 U TaOOpaTOPHBIM 000PYAOBaHUEM;

®  11POBOOUMb XUMUYECKULL IKCNEPUMEHM.!
— MOATBEPKIAIOMINN XUMUYECKUN COCTaB HEOPTaHUYECKUX COCTMHEHUH;
— MOJATBEPKAAIOUIMN XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIIACCOB HEOPraHUUYECKHUX BEILIECTB;
— MO TOJYYEHUI0, COOMPAHWIO M PACTO3HABAHHUIO Ta3000pa3HBIX BEMIECTB (KHCIOPOJa, BOJIOPOJA,
YIJIEKHUCIIOTO Ta3a, aMMHUaKa);
— TI0 OMPEACIICHUIO XJIOPUI-, CYIb(haT-, KApOOHAT-HOHOB U MOHA AMMOHHMSI C TIOMOIIBI0 Ka4eCTBEHHBIX
peaKLuii;

®  GLIYUCTAMD:
— MAacCCOBYIO JIOJI0 XUMHUYECKOT0 dJIEMEHTa TI0 PopMyJie COeMHEHNS;
— MAacCOBYIO JIOJIO BEIIECTBAa B paCTBOPE;
— Maccy OCHOBHOTO BEIIIECTBA 10 U3BECTHOM MacCOBOM JTOJIM TPUMECEH;
— 00BEMHYIO TOJTI0 KOMIIOHEHTA T'a30BOM CMECH;
— KOJIMYECTBO BellecTBa, 00BEM MM Maccy BellecTBa MO KOJIMYECTBY BellecTBa, 00BbEMY HIIM Macce
peareHToB, UK MPOIYKTOB PEaKLUH;

® UCnonvb308amev  NpuUOOpeménHvle 3HAHUA U YMEHUs. 8 NPAKMUYecKou OeiamelbHOCmu U

NOBCEOHEBHOU HCUSHU:



— Ui 6€30IacHOro OOpalleHus ¢ BEIIeCTBAMHM M MaTepUalaMu B MMOBCETHEBHOM >KU3HU M T'PAaMOTHOTO
OKa3aHus NEPBOM IIOMOIIU ITPHU 0XKOraxX KUCIOTaMU U IIEJI0YaMHu;

— U1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U IPUPOAHBIX SIBIECHUM;

— JUI KPUTUYECKOHM OLEHKH MH(OPMAIIMH O BEUIECTBAX, UCIIOIb3YEMBIX B OBITY.

BLIlIyCKHI/IR MOJIYYMT BO3MOKHOCTHb HAYUYUTHCHA

o XapaKTepU30BaTh OCHOBHBIC METOIbI TIO3HAHUS XUMUYECKUX 00BEKTOB: HAOIIOICHHIE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICITHPOBAHNC;
. pasznuyaTh XMMHUYECKUE OOBEKTHI (B CTATHKE):

— XMMHUYECKHE JIEMEHTHI U MPOCThIE BEIECTBA;
— MeTaJUIbl U HEMETAJUThl M XapaKTepU30BaTh OTHOCHUTEIHHOCTh MPUHAIICKHOCTH TAKUX OOBEKTOB K
TOW WJIX UHOU TpymIe;
— OpraHu4ecKre U HeOPraHMUECKUE COCTUHEHMUS;
— TUAPOKCUIBI (KUCIOPOACOAEpIKAIINE KUCIOThI, OCHOBaHUS, aM()OTEpHbIE THAPOKCUBI);
— OKCH/JIbI HecoJIe00pa3yolue U cojaeodpa3youe (KHCI0THbIE, OCHOBHBIE, aM(OoTepHbIE);
— BAJIGHTHOCTD U CTETICHb OKUCJICHHUS,
— CHCTEMAaTHUYECKHE U TPUBHAIBHBIC TEPMUHBI XUMUYECKON HOMEHKIIATYPHI;
— 3HAKOBYIO CHUCTEMY B XUMHUHU (3HAKU U (POpPMYJbl, UHACKCH U KOI(PPHUIMEHTHI, CTPYKTYpHbIE U
MOJICKYJISIpHBIC (DOPMYITBI, MOJICKYJSPHBICE M HOHHBIC yYpaBHEHUS PEAKIIMiA, TOJHBIC M COKPAIIEHHBIC
HMOHHBIC YPaBHEHUS PeaKIuii, TePMOXUMHUYECKIE YpaBHEHHS, 0003HAUCHUS CTETICHH OKHCICHUS U 3apsiia
roHa B (hopMyJie XUMHUYECKOTO COCTUHECHHS);
. pasnuyaTh XUMHUYECKHE OOBEKTHI (B JMHAMUKE):
— Qu3uyeckre U XMMHUYECKHUE CTOPOHBI IPOIIECCOB PACTBOPEHUSI U JUCCOLUAIUY;
— OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITMH U PEAKITUN OOMCHa,
— CXEMbI U ypaBHEHUS XUMUYECKUX PEaKIUii;
. COOTHOCHTB:
— 9K30TEPMUYECKHE PEAKIINU U PEaKIUU TOPCHHUS,
— KaTaluTU4ecKne U (hepMEHTATUBHBIE PEaKIIUU;
— MeTaJuI, OCHOBHBII OKCHJI, OCHOBAHHUE, COJIb;
— HeMeTaJll, KUCIOTHBIA OKCUJ, KUCIIOTa, COJIb;
— CTPOCHHE aTOMa, BHJI XUMHUYCCKOW CBSI3M, THUI KPUCTALUTHICCKOW PEMETKU W (PU3MYeCKHe CBOWMCTBA
BEIIECTBA;
— HaXOKJICHHE JICMEHTOB B TIPUPOJIC ¥ IIPOMBIIIUICHHBIC CITOCOOBI UX MOJTyUSHUST;
— HEOOXOAUMOCTh XUMHUYECKOTO MPOU3BOJICTBA U TPEOOBAHUI K OXpaHE OKPY>KAIOIIEH Cpebl;
— HEOOXOIMMOCTh TIPHUMEHEHHS COBPEMEHHBIX BCIISCTB ¥ MaTepuajoB W TpeOOBaHWUU K
3JI0pOBbECOEPEIKEHUIO;

o BBIIBUTaTh U JKCIIEPUMEHTAILHO MPOBEPSATh T'MIIOTE3bl O XMMHUYECKUX CBOWCTBAaxX BEIIECTB Ha
OCHOBE UX COCTaBa, CTPOCHMSI U IIPUHAJIEKHOCTH K OIPEeIEHHOMY KiIaccy (IpyIIe) BEUIeCTB;
. MIPOTHO3UPOBATh CIIOCOOHOCTH BELIECTBA NPOSBIATH OKUCIUTEIbHBIE MM BOCCTAHOBUTEIbHBIC

CBOICTBa C y‘-IéTOM CTEIICHE! OKHCICHUS 9JICMCHTOB, BXOJAIIHNX B €T0 COCTaB, a TAKKC MPOAYKTOB
COOTBCTCTBYIOIIUX OKUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKHHﬁ;

L4 COCTaBJIATh YpPaBHCHUA pCaKL[I/Iﬁ C Yy4aCTUCM THUIINYHBIX OKHCIIMTEIIEl M BOCCTAHOBHUTEIIEH Ha
OCHOBC 3JICKTPOHHOT'O Gaﬂcha;
L OnpeaAcIsATb BO3BMOKHOCTb IPOTCKAHUA XUMHUYCCKUX peaKHI/If/'I Ha OCHOBC J3JICKTPOXHUMHYECKOT'O

psiaa HampsHKEHUH METalIoB, psAla AJIEKTPOOTPHUIATEIbHOCTH HEMETAIOB, TaOIUIbl paCTBOPUMOCTH U
y4€Ta yCIIOBU NPOBECHUS PEaKIINii;
o MIPOBOAMTH PACUEThI M0 XUMUYECKUM (OpMYJIaM U YpaBHEHHSIM:

— JUIs BBIBOZIAa ()OPMYJIIbI COEAMHEHUS 110 MACCOBBIM JIOJISIM JIEMEHTOB;
— JUIsl IPUTOTOBJIEHUS PACTBOPA C UCIOJIB30BaHUEM KPUCTAJUIOTHIPATOB;
— JUIs1 HAXOJKJIEHUS JI0JIM BBIXOJA MPOJIyKTa pEaKLUK 110 OTHOUIEHHUIO K TEOPETUUECKH BO3ZMOXKHOMY;
— ¢ ucnodb3oBaHueM npasuia [ eii-Jlroccaka 06 00EMHBIX COOTHOIICHHUSX T'a30B;
— C UCIOJIb30BAHUEM MOHATUH «KMOJIbY», «MMOJIbY, «UUCI0 ABOTagpo»;
— 0 TEPMOXMMHUYECKUM YPAaBHEHUSM PEAKLINH;

®  [POBOIUTH XMMHUYECKHH 3KCIIEPUMEHT C HEYKOCHUTEIIbHBIM COOJIIOJICHHEM TIPaBHJ TEXHHUKH
0€30MaCHOCTH:
— IO YCTaHOBJICHUIO KAYE€CTBEHHOT'O U KOJIMYECTBEHHOI'O COCTaBa COCANHEHUS;
— IIpY BBINIOJIHEHNUH UCCIIE0BATEIBCKOTO MPOEKTA;



— B JOMAalIHUX YCJIOBUAX,

o UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUYEBbIE KOMIIETCHLIUU JISi BHIMIOJIHEHUS POEKTOB U yueOHO-
UCCIIEI0BATENBCKUX PAOOT MO U3YUEHHIO CBOMCTB, CIIOCOOOB MOIYYEHUS U PaCIIO3HAHMS BELIECTB;
o OTIpeNeNATh MCTOYHUKM XUMHUYECKOW WH(pOpMalMU, NPEACTaBIATh CIUCOK HH(OPMALMOHHBIX

PECYPCOB, B TOM YHCJIE M HA HHOCTPAHHOM S3bIKE, TOTOBUTH HH(DOPMAIIMOHHBIN MTPOYKT U MPE3CHTOBATH
ero;

o OOBEKTUBHO OIICHWBATh WH(MOPMAIIMIO O BEIIECTBAX W XUMHUYECKHX IMPOIECccax, KPUTHUCCKH
OTHOCUTCSI K TICEBJOHAyYHOH HWH(OPMALUU, HEAOOPOCOBECTHOH peKiIaMe B CpEICTBAX MAacCOBOM
nHpopManuu;

COIEPKAHUE KYPCA 9 KJIACC
IToBTOpeHue 1 00001IeHNEe CBeleHUId IO Kypcy 8 Kiacca
bunapaeie coenuHenus. OKCHIBI COJeO0Opa3ylInue M HecoieoOpasyromme. [ HapOKCHIb:
OCHOBaHUsl, aM(OTepHbIE THIPOKCUIBI, KUCIOPOACOAepKallue KUCIOThl. CpeiHHe, KUCIbIe, OCHOBHBIE U
KOMIIJIEKCHBIE COJIH.

OO6o006menre cBeaeHU O XMMHUYECKUX peakiusx. Kiaccupukanus XUMHUYECKHX peakuuid Mo
pa3IMYHBIM TPU3HAKAM: COCTaBY W YHUCIY pPEarupyronmx M 00pa3yloIIHMXcs BEIIECTB, TEIJIOBOMY
s dekty, oOpaTUMOCTH, W3MEHEHHUIO CTENEeHEW OKHCIEHHUS SJIEMEHTOB, 00pa3yIoUIMX pearupyromme
BEILIECTBA, arPEraTHOMY COCTOSIHUIO PEarupyroIINX BEIIECTB, HCIOJIb30BAHUIO KaTalIn3aTopa.

[lonsiTie O CKOpOCTHM XUMHUYECKOM peakuuu. DakTopbl, BIUSAIOIIME HA CKOPOCTh XUMHUYECKHUX
peakuuii: mOpupoAa  pearupyrolux — BEHIECTB, MX KOHLEHTpalus, TeMmIeparypa, IUIONIaab
CONPUKOCHOBEHUS, HAIIMUKE Kartanu3aTopa. Karanus.

JdemMoHcTpanuu
O3HaKoOMJIEHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJIJIOB.
O3HaKOMJIEHUE C KOJUIEKLIUSIMU OKCUJOB, KUCIIOT U COJIEH.
3aBUCUMOCTbh CKOPOCTH XMUMUYECKOU PEaKLMK OT IPUPOIbl PEarupyroUIUuX BEIIECTB.
3aBUCUMOCTBh CKOPOCTH XMMHUYECKOW PEaKIIMH OT KOHLIEHTPAIMU Pearupyronux BeIecTB.
3aBUCHMOCTh CKOPOCTH XMMHYECKOM pEaKIUu OT IUIOMIAJN COMPUKOCHOBEHUS PEarupyrommx
BEIIECTB ((«KUISALIUI CIIOM»).

e 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEAKIUU OT TEMIEPATYPbl PEarupyroLUX BEIIECTB.

JlabopaTopHbIe ONBITHI

* B3auMojericTBue aMMHuaka u XJIOpOBOAOPOA.

* Peakuus HeMTpaIM3aLuu.

* HaGmonenue TerioBoro 3pdexra peakiiuy HeHTpaIu3anum.

* BzaumopelictBre cepHoil KUCIOThI ¢ okcuaom meau(Il).

* PaznoxeHne nmepokcuia BOAOPO/Ia € TOMOIIBIO KaTajiazbl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakluHu OT MPHUPOJbl PEArupyrolIuX BEIIECTB Ha MpUMEpE
B3aUMOJICHCTBUSI PACTBOPOB THOCYJIb(aTa HATPUs U XJIOpHAa Oapusi, THOCYJIb(aTa HATPUS U COJITHOU
KHUCJIOTBI.

* 3aBUCUMOCTh CKOPOCTH XMUMHYECKOW PEaKIuu OT MPHUPOABl METAJJIOB MIPH MX B3aMMOJICHCTBUU C
COJISTHOM KUCJIOTOM.

* 3aBUCUMOCTh CKOPOCTH XHUMHYECKOH PEaKIMK OT MPUPOJLI KUCIOT MPHU MX B3aUMOJEHCTBUH C
HKEIIE30M.

* 3aBHCHMOCTh CKOPOCTH XHMHYECKOW peaKIIui OT TEMIIEPaTypHl.

* 3aBHUCHUMOCTb CKOPOCTH XMMHYECKOUN peaKIIMi OT KOHLIEHTPALUU.

* 3aBHCHMOCTh CKOPOCTH XMMHYECKOM PEaKIuu OT IIJIOMIA I COMIPUKOCHOBEHUS PEarupyroImx
BEILIECTB.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT KaTajinu3aTopa.

XHMMHYeCKHE PeaKI MU B PACTBOPAX JJIEKTPOJIMTOB

[TorsiTHE 00 AMEKTPOTMTUYECKON TUCCOLNMALUU. DJIEKTPOIUTHI U HEIICKTPOJIUTHL. MexaHu3m
JUCCOLIMAIMI  3JIEKTPOJUTOB C PA3JIMYHBIM  XapakTepoM cBsi3H. CTENmeHb AIIEKTPOIUTHYECKON
nuccoruanui. CUIIbHBIE U CTa0bIe AIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUSI TEOPUU DIIEKTPOIUTHUECKON auccoruanuu. Knaccupukanus HOHOB U UX
cBoiicTBa. KHCTIOTHI, OCHOBaHUS U COJU KaK AIEKTPONHTHI. VX KiaccuuKaus u Tucconuarus.

OO01re XMMHUYECKHE CBOMCTBA KHUCIIOT: M3MEHEHHE OKPAcKH WHIMKATOPOB, B3aMMOJEUCTBUE C
MeTaJUlaMH, OKCHUJAaMU U TUIPOKCHUAAMHU METAJUIOB M COJIAMH. MoOJEKyJIsipHble U MOHHBIE (TOJHBIE U



COKpalI€HHbIE) YpaBHEHUs peakuuil. XUMHUYECKHH CMBICI COKpPalI€HHBIX YypaBHEHUH. YCJIOBHUSA
MPOTEKAHUS PEAKINI MEXY SJIEKTPOIUTAMU 10 KOHLA. Psii akTHBHOCTH METAJLJIOB.

OO0mme XuMHYecKe CBOMCTBA IIeI0Yei: B3aUMOIEHCTBIE ¢ KUCIOTaAMHU, OKCHIAMH HEMETAJIIOB,
consimu. OOmIMe XMMHYECKHUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHWM: B3aWMOJCUCTBHE C KUCIOTaMH,
pa3iioKEeHUE MPU HarpeBaHUU.

OO0me XMMHUYECKHME CBOWCTBA CPEIHUX COJICH: B3aMMOJECUCTBUE C KHCIOTaMH, UIEI0YaMH,
COJIIMM U MeTaJlllaMu. B3aumMo1elicTBUE KUCTBIX COJIEH CO IIEJI0YaMH.

['unponu3 kak 0OMEHHOE B3aMMOJICHCTBHE COJiel ¢ BOAOK. [ MAPOIN3 COMM CUITLHOTO OCHOBAHWMS
U cnaboi KucioTel. ['naponus conu cnaboro OCHOBaHUS M CHJIBHOM KHCIOTHI. BogopoaHbIil moka3aTenb
(pH).

CBolicTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB U COJEA B CBET€ TEOPUU DIICKTPOJIUTHYECKOU
JUCCOIMAIIMY U TIPEJICTABIICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

JdemoHcTpauuu
e lcnbiTaHue BEHIECTB U UX PACTBOPOB HA 3JIEKTPOINPOBOTHOCTD.
e 3aBUCHUMOCTH IEKTPOIPOBOJHOCTU YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
e JIBMKEHUE OKPALICHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.
e Ormpezenenne xapakTepa Cpejibl B pacTBOpax COJeH.

JlabGopaTropHblie ONBITHI

* Jlucconmanius cnadbIX 3JIEKTPOJIUTOB HAa MPUMEPE YKCYCHOM KUCIIOTHI.

* I3MeHeHne OKpacKu MHAMKATOPOB B KUCIOTHOM CpeJie.

* Peakuust HeTpanu3anuu pacTBOpa MEIOUN PA3TUIHBIMHU KUCIOTAMH.

* [Tonyuenue runpoxcuaa meau(ll) u ero B3aumoaelicTBre ¢ pa3IUuYHBIMU KUCIOTAMHU.
* BzaumoseiicTBue CHIIbHBIX KUCIOT ¢ okcuioM meau(1l).

* B3aumojelicTBre KUCIOT ¢ METaNIaMH.

» KauecTBenHas peakiusi Ha KapOOHAT-HOH.

* [lonyueHue cTyAHsI KDEMHUEBOU KUCIIOTHI.

» KadecTBenHas peakius Ha XJIOPH/I- WK CYIb(paT-HOHBI.

* I3MeHeHne OKpacKu MHANKATOPOB B ILIETIOYHOM CpeJie.

* B3auMoericTBrE MIEN0YEH C YIIEKUCIBIM ra30M.

» KayecTBeHHas peakuysi Ha KATHOH aMMOHHMS.

* [Tonyuenue ruapokcuaa meau(ll) u ero paznoxenue.

* B3aumoneiictBue kapOOHATOB ¢ KUCIOTaMHU.

* [Tonyuenne runpoxcuaa xenesa(Ill).

* B3anmoneiictue xene3a ¢ pactBopoM cynbgpaTta meau(ll).

IIpakTHyeckune padoThl

1. Pemienne sKkCiepUMEHTANIBHBIX 33124 110 TEME «DIEKTPOIUTUYECKAS TUCCOLUALIUSD.

HeMmeTrasibl M X COeIUHEHUS

CtpoeHne aToOMOB HEMETAUIOB M WX TMIOJOKEHHE B TMEPUOJAMYECKOM cucrteme. Psn
AIEKTPOOTpHULIaTENbHOCTU. KpucTaminueckue pemeTku HeMETallIOB — MPOCThIX BemlecTB. duznueckue
cBoiicTBa  HeMmeTa/uioB. OOmmMe XUMHYECKHE CBOWCTBAa  HEMETA/UIOB:  OKHUCIWTEIbHBIE U
BOCCTAaHOBUTEJbHBIE.

["anorensl, CTpO€HUE UX ATOMOB M MOJIeKysl. DU3NYECKNE U XMMHUYECKUE CBOWCTBA TAJIOTEHOB.
3aKOHOMEPHOCTH MU3MEHEHHUS! CBOMCTB rajOoreHOB B 3aBUCHUMOCTH OT UX IOJOKEHUS B MEPUOIUMYECKOM
cucteme. Haxok/ieHrne TajJjoreHoB B MMPUPOJIC U UX TOJydeHHe. bruonornieckoe 3HaueHUE ¥ TPUMEHEHNE
raJoreHoB.

["aoreHoBOIOPOIBI U COOTBETCTBYIOIINME UM KUCIIOTHI: TIJIAaBUKOBAs, COJISTHAsE, OPOMOBOIOPOAHAS,
noaoBojopoaHas. ['anorennasl. KauecTBeHHbIE peakiuu Ha rajJoreHu1-uoHsbl. [IpuMeHenne coelMHeHni
rajJloreHoB.

O6mas xapaktepuctuka d1emMeHTOB VIA-rpynmel. Cepa B mpupoge u €€ TONydeHHE.
AnnorpomnHbie MOAUGUKAIIMN CEPhl M X CBOWCTBA. XMMHUYECKHE CBOMCTBA CEPhI U €€ IPUMEHEHHE.

CepoBOOpO/I: CTPOCHUE MOJEKYNbl, (U3NYECKHE W XHUMHUYECKHE CBONCTBA, IOIYYCHHE H
3HaueHne. CepoBogopoanas kuciota. Cynbduabl 1 ux 3HaueHuE. JItoMuHOPOPHI.

Oxcup cepri(1V), cepauctas kucnota, cynbpurbl. KadecTBeHHas peakiyst Ha CyJIb()UT-HOH.

Oxkcun cepoi(VI), ceprast kucnora, cynbdatsl. Kpucrammoruaparsi.



CepHast KUCIIOTa KakK CHJIBHBIN ayeKkTpoiuT. CBolcTBa pa30aBICHHON CEpHOW KHUCIOTHI Kak
TUIIMYHOW KHUCIOTBHI: B3aUMOJACWCTBHE C METaUIaMH, OCHOBHBIMH M aM()OTEPHBIMH OKCHIAMH,
OCHOBaHUSIMHU U aM(POTEPHBIMU TUAPOKCUIAMU, cotsiMu. KauecTBeHHas peakiusi Ha Cyab(haT-HOH.

OOmast XapakTepuCTUKa 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aToMa U MOJEKYIIHI.
duznyeckue U XMMHUYECKHE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro OuosIoruyeckas poJb.

AMMHaK, CTpOCHHE MOJIEKYJbI U (pU3NYECKHUE CBOMCTBA. AMMHMa4YHas BOJA, HAIIATBIPHBIN CIIUPT,
ruapar ammuaka. J(OHOpHO-aKLIENTOPHBII MeXaHW3M OO0pa30BaHUS CBSI3U B KAaTHOHE aMMOHMSL.
BoccranoBurenbsHble cBoiicTBa ammuaka. Cosin aMMOHMS U UX puMeHeHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSL.

Oxcuzpl azoTa: HecoseoOpa3ylole M KUCIOTHBIE. A30THCTas KHCIOTa W HUTPUTHL. A30THas
KHCIIOTa, e€ Moy4eHue u cBoiictBa. Hutpartsi.

®docdop, crpoenue aroma u amtorponus. Dochunsl. Pochun. Oxcun dhochopa(V) u dochopuas
(opTodocdopnas) kuciora. Docharsr.

OO0mast xapakTepucTuka 37eMeHTOB [VA-rpynmnbl: OCOOCHHOCTH CTPOCHHUST aTOMOB, MPOCTBIX
BEIIECTB U COCIMHEHUN B 3aBUCUMOCTHU OT IOJIOKEHUS DJIEMEHTOB B MEPHUOJUUYECKON cUCTEME. YTIEPO.
AnnoTpornHeie MOAUQHUKANIUU: anMas, rpagur. AMOpdHBIA yriepon: caxa, aKTUBUPOBAHHBIA YIOJb.
Ancopbuus. XuMmuueckue cBoicTBa yriepona. KokcoXxuMHuecKoe MPOU3BOACTBO U €ro MPOIYKIIHS.
Kap6unp!.

Oxkcun yrinepoga(ll): crpoenne Monekynbl, moiaydeHue u cBoiictBa. Oxcun yriaepoaa(IV):
CTPOCHHUE MOJIEKYJIbI, TOJyYCHHE W CBOWCTBA. YTOJbHAs KucioTa. CONMM YroJdbHON KUCIOTHI: KapOOHATHI
U TUIpoKapOoHaThl. TexHuYeckas U MUIleBas coja.

Opranuyeckasi XuMus. YTJI€BOIOPOAbI.

Mertan, 3TaH 1 IponaH Kak IMpeaeiabHble (HACBIIEHHBIC) YTIEBOAOPOAbl. DTUIICH U alleTUJICH KaK
HenpeaenbHble  (HEHACBIIICHHBIE) yriieBogopoabl. CTpykTypHble ¢GopMynbl  BemecTB. [ opeHue
yIIeBOIOPOA0B. Peakuiuu aerupupoBaHusi MpeAeabHbIX yIIIEBOIOPOIOB.

CnupTbl. OTWIOBBIM CHOUPT, €ro IOJIyu€HUE, INPUMEHEHHE U (U3NOJIIOTUYECKOE JEICTBHE.
TpéxaToMHBIN CIUPT MIHLIEPUH. YKCYCHAsi KUCJIOTa KaK MPeICTaBUTENb KapOOHOBBIX KHUCIOT.

Kpemuuii: ctpoenue aroma u HaxoxxaeHue B npupoje. Cwinuuasl U cuiad. CBoHCTBa KpEeMHUS.
Oxcun kpemuusi(IV). Kpemuuesas kuciaora u e€ conu.

[TpousBoacTBO cTekna U HeMeHTa. [IpoayKius CHUIMKAaTHOM MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dpasHc. OnTuueckoe BOIOKHO.

Hewmerannel B mpupose. @pakiyoHHAs MEPEroHKa MUAKOTO BO3JyXa Kak CIOCO0 MOJydyeHUs
KHCJIO0pOAa, a3oTa u aprosa. [lonyuenue pocdopa, kpeMHUs, XJI0pa, HoJa. DIEKTPOIU3 PACTBOPOB.

[TosryueHue cepHOMl KUCIOTHI: ChIPbE, XMMHU3M, TEXHOJOTHYECKAsl CXeMa, METOJ KUIISIIEro Clos,
IOPUHIUIBL TEIUIOOOMEHa, MPOTHBOTOKAa M LUPKymsiuuu. Oneym. IIpon3BoacTBO amMmuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs cXeMa.

JdemoncTpanuu
Komnneknus HeMeTamios.
Monenu KpucTasIn4ecKiX peméToK HEeMETaNIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIUIIBI €r0 PaOOTHI.
['openune HeMeTauI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPeBECHOTO YIIIS.
OO6pa31bl TaJOreHOB — MPOCTHIX BELIECTB.
B3aumoselicTBue rajJoreHoB ¢ MeTaJlJIaMH.
BriTecnenue xyiopa OpoMoM WIIM HOJia U3 PACTBOPOB UX COJIEH.
Konnekuus mpupoaHbIX COETUHEHUH XJI0pa.
B3aumonelicTBue ceprl ¢ MeTasIaMu.
I'openue cepsl B KUCIOPOJIE.
Konnexkuus cynbuaHbx pya.
KauecTtBeHHast peakuus Ha CylIb(QUA-HOH.
OO0eciBeunBaHNE OKPAIIEHHBIX TKAaHEH CEPHUCTHIM Ta30M.
B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEBIO.
OO0yrinmBaHre OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOU KHCIIOTOM.
Juarpamma «CocTaB Bo3ayxa».
Buneopparmentst u cnaiiasl «lItuubu 0azapbiy.
[Tony4enue, cobupaHnue u pacrio3HaBaHUE aMMUAKA.
Paznoxxenne buxpomara aMMOHHSL.



B3anMonencTere KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO.

I'openue u€pHoro nopoxa.

Pa3nosxeHne HUTpaTa Kaaus U TOPEHUE B HEM JPEBECHOIO YroOJIbKa.
OO0pa31sl TPUPOJHBIX COeqUHEHUH (Gocdopa.

['openne docdopa Ha BO3Iyxe U B KUCIOPOJIE.

[Tonydenue 6enoro gochopa 1 UCHIBITAHUE €TO CBOICTB.
Komnexuust «O0pasibl NPUPOIHBIX COEIUHEHUN YTIIIEpOaay.

[Toptpetr H. JI. 3enunckoro. [lornomenne pacTBOPEHHBIX BELIECTB WM ra30B aKTUBUPOBAHHBIM
YITJIEM.

Y eTpoiCcTBO IPOTUBOTA3a.
Mopenu MOJIEKyI MEeTaHa, TaHa, TUICHA U alleTUIICHA.

BsaumoneiicTBre sTriieHa ¢ OpOMHON BOJIOHM M paCTBOPOM IEpMaHraHaTa Kajus.
OO01re XMMHYECKHE CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOU KHCIIOTHI.
KauecTBeHHast peakiis Ha MHOTOATOMHBIE CITUPTHI.

Komnexnust «OGpa3iubl NPUPOIHBIX COEIUHEHUH KPEMHUS».

Komtekuust crekiia, KEpaMUKH, LIEMEHTA U U3/1€TIUHN U3 HUX.

Konnekuus npoayKIuy CUIMKaTHOW ITPOMBIILITIEHHOCTH.
Buneodparments! u cnaiinbl «IIpou3BoJICTBO CTEKIIA U LIEMEHTaY.
Komnexuus «IIpupoaHeie coeIMHEHNS HEMETAIIIIOBY.

Buneodparments! u cnaiapl «PpakMOHHAs IEPETOHKA KUJKOTO BO3AYXa».

Buneopparmentst u  cnaiael  «[lonydeHue  Bojopoja,  KHMCIOpoJa M TaJIOTEHOB
ANEKTPOIIUTUYECKUM CIIOCOOOMY.

Monenu anmnaparoB [Jis IPOU3BOJCTBA CEPHOM KUCIIOTBI.
Mogenb KUIAIEero ciosl.
Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodparmentsl u cnaiinbl « Ipou3BoACTBO CEpHON KUCIOTHI».
BuneogpparmenTts! u cnaiiasl «IIpon3BoacTBO aMMHaKa.
Komneknus «CoIpb€ 17151 MOTYUYEHUSI CEPHOM KUCTOTHI.

JlaGopaTopHbIe ONBITHI

* PacriozHaBaHue ranoreHu1-noHOB.

* KauecTBeHHbIe peakiiuu Ha Cylb(aT-nOHbI.

» KauecTBeHHas peakuysi Ha KATHOH AMMOHHUS.

* XMMHYECKHE CBOMCTBA A30THOM KUCIIOTHI, KaK 3JEKTPOJIUTA.

» KauectBeHHbIe peakiuu Ha ¢pochaT-1oH.

* [IonmydyeHne u CBOKCTBA YrOJBbHON KHCIIOTHI.

» KauecTBeHHas peakiys Ha KapOOHAT-HOH.

* [IponyckaHue yriekuciioro ra3a 4epes3 pacTBOp CUIMKATA HATPUSI.
IIpakTnyeckune padoTsl

2. V3yyeHne CBOWCTB COJISTHOM KHCIIOTHI.

3. 3y4eHune CBOMCTB CEpHOM KHCIIOTHI.

4. IlonydyeHne aMMHaKa U U3y4EHHUE €r0 CBOMCTB.

5. Ilonydenue yraekucioro rasa. KayecrBenHas peakiiyst Ha KapOOHAT-HOHBI.

Metannbl M X COeIMHEHHS

[lonoxxeHne MeTayuloB B INEPUOAMYECKON cucTeMe Xxumuueckux snemeHtoB [[. M. Menneneesa,
CTPOEHHE aTOMOB M KPUCTAJUIOB META/UIOB. MeTamndeckas CBA3b M METaNIMYECKass KpUCTAUINYecKas
pemérka. Ou3nueckue CBOWCTBA METAIUIOB: JIEKTPO- U TEIJIONPOBOIHOCTh, OTPaXKaroIias ClIoCOOHOCTb,
IUIACTUYHOCTBb. YEPHBIE U IBETHBIE METAJLIBL.

Mertainbl Kak BOCCTAHOBUTEIH. DJIEKTPOXUMUYECKUH Psii HANIpsDKEHU. B3aumoielicTBue MeTalioB
C HEMETaJNIaMHU, OKCHJIaMH, KUCIIOTaMH, COJIAMH. ATIOMUHOTEPMHUSL.

OOmiast xapakTepucTuka 31eMeHTOB |A-rpynmbl. OKCHIBI M TUAPOKCHUIBI HIETOYHBIX METAJJIOB, UX
IIOJIy4€HUE, CBOMCTBA, IPUMEHEHNE. BaykHeNIMe COIM MIEIOYHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJE U
KU3HU YEJIOBEKA.



OOmast xapakrepuctuka 31eMeHTOB |IA-rpynmbl. OKCHIBI U THAPOKCHABI IIEIOYHO3EMETbHBIX
METAJIJIOB, UX IOJIy4€HHE, CBOICTBA M NpUMEHEHUE. BaxHelne coiu IeI0YHO03EMENbHBIX METAIIOB,
WX 3Ha4Y€HHUE B IPUPOJIE U KU3HU yesioBeka. KapOoHaThl U rTuIpoKapOOHAThl KaIbIusl.

Bpemennas u mocrostHHasE KECTKOCTh BOJbL. CrocoOBbl yCTpaHEHUSI BpPEMEHHOH KECTKOCTH.
Crioco0sl ycTpaHeHHs TOCTOSIHHOM KECTKOCTH.

CoenuHeHus aJIOMHHHUS B NpHUpoJe. XUMHUYECKHE CBOICTBAa amroMHHHA. OCOOCHHOCTH OKCHAA U
THIPOKCHIA QITIOMHUHMS Kak aM@OTepHbIX coenuHeHuil. Baxueimme conu amoMHUHUA (XJIOPHI,
cynbdar).

Ocobennoctu cTpoeHus aroma kenesa. JXKeneso B npupone. Baxneiimue pyasl sxenesa. [lonyuenue
yyryHa u crand. Oxcuabl u ruapokcussl xeneza(ll) u (II). Comm xenesza(ll) u (II). OGHapyxeHue
KaTHOHOB JK€J€3a B paCTBOpE. 3HAUCHHE COCMHEHUN Kene3a.

Koppo3us razosas (xumudeckas) ¥ 3J1EKTPOXUMHUECKast. 3alIUTa METAIJIOB OT KOPPO3uHU. MeTaibl
B mnpupoae. llonsarne o wmertasmypruu. YépHas u nBerHas wmetamnyprus.  [Iupomeramnyprus,
THIPOMETAJUTYPrHs, JJIeKTpoMeTanyprus. JlomeHHslid mporecc. llepepaboTka dyryHa B CTalb.
DIEeKTpoIN3 PacIuIaBoB.

JdemMoHcTpanuu

B3auMozeiicTBue HaTpus, JIUTHUS U KaJlbIUs C BOJOK.

["openue HaTpusl, MarHusl U ’keJie3a B KUCIOPO/IE.

Bcenblka TepMUTHOM CMeECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
BzaunmogeiicTBre alfOMUHNS ¢ KUCIOTaMU, IIEI09aMHi U BOJIOM.
B3aumopeiicTBue xesne3a u MeJIu ¢ XJIOPOM.

BzaumopeiictBue Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM W a30THOM KHCIOTOMN
(pa36aBeHHOM U KOHIICHTPUPOBAHHOM ).

Oxkpacka IIaMeH! COETMHEHUSMU 1LEJI0YHbIX METAJJIOB.

Oxkpacka I1aMeH! COETUHEHUSIMU 111€JI0YHO3EMEIbHBIX METAJIIOB.

["amieHne n3BecTH BOJOM.

ITomy4yenue KECTKOM BOIBI B3aMMOJICUCTBUEM YITIEKHCIIOTO T'a3a C U3BECTKOBOM BOJIOM.

VYcTpaneHne BpeMEHHOH KECTKOCTH KUISTYEHUEM U 100aBIIEHUEM COJIBI.
YcrpaHneHue NOCTOSHHON KECTKOCTU JOOABIIEHUEM COJIBI.

WoHUTHI ¥ IPUHLMT UX JefcTBUA (BUI€O(PPArMEHT).

Konnekuust IpupoAHbIX COEINHEHUN aIFOMUHHS.

BuneodparmenTs! u cnaiinpl «OKCHJT aTFOMUHUS U €r0 MOAU(DUKALIAI.
[Tony4yenne am(OTEepHOro THIPOKCHIA ATFOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
Komnexkuus « XMMUYECKHE NCTOUHUKH TOKa.

Pe3ynbrartel NIUTENBHOTO DJKCHEPUMEHTAa IO M3YYEHMIO KOPpPO3UHM CTAIBHBIX M3JAEIUM B
3aBUCHUMOCTH OT YCJIOBHI ITPOIIECCOB.

Boccranosnenue menu u3 okcuaa meau(Il) Bogopomom.

Buneopparmentst u cnaiias! «I[poM3BOICTBO UyTr'yHa U CTAIIH.

Buneodparmentst u cnaiiasl «3aenus U3 yyryHa v CTanm.

Buneodparmentst u crnaiiap! «IIpon3BoICTBO aIFOMUHUSY.

JlabopaTopHbIe ONbITHI
* BzaumoneiicTBue xene3a ¢ pactBopoMm cyibdpata meau(1l).

* [TomyyeHnne U3BECTKOBOM BOABI U OIBITHI C HEW.

* [Tonyuenue ruapokcuaos xenesa(ll) u (111).

» KauecTBeHHBIE peakuy Ha KaTHOHBI XKeJle3a.

IIpakTHyeckne padoThI
6. XK&cTkoCTh BO/IBI U CIIOCOOBI €€ yCTpaHEHUsI.

7. Perienne skcriepMMeHTaIbHBIX 3a7a4 1o TeMe «MeTab».

XuMHUs U OKPYKAKIIas cpeaa
Crpoenue 3emiu: sIpo, MaHTHs, 3eMHasl Kopa, JTuTtocdepa, ruapocdepa, armochepa. XUMUIECKHHA
coctaB 3emnu. ['opubie mnopoasl. Munepanbl. Pynabl. Ocanounbie ropHbie mopozsl. [lone3nbie
HCKOIIaEMBIE.
HcTouHMKM XUMHUYECKOTO 3arps3HEHHS OKpyXkaromied cpenbl. [1o0anbHBIE HSKOJOTHYECKHE
npoOJeMbl YelOBeUeCTBa: HapylIeHHEe OWOTeOXMMHMUYECKHMX KPYrOBOPOTOB XHMMHUYECKHX 3JIEMEHTOB,



MOTEIJIEHUE KJIMMaTa, KUCIOTHbIE N0KIU U 1Ip. O30HOBBIE ABIPbl. MeEXIyHAapOAHOE COTPYIHUUYECTBO B
00JIaCTH OXpaHbl OKPYKAIOIIECH Cpeslbl OT XMMUYECKOT0 3arpsi3HEHHS. «3enéHast XUMUD).

JdemoHcTpauuu

e Buneodparments! u cnaiiasl «CtpoeHune 3eMiIu U €€ XUMHUECKUI COCTaBy.

e Komnekuus MUHEPaIOB U TOPHBIX MOPOI.

e  Komekuus «Pynbl METAIIIOBY.

e Buneodparments! u ciaiinpl «l 1o0anbHbIe IKOJIOTUYECKUE TPOOIEMBI YEIIOBEUECTBAY.

e BuaeodparMeHThl U claiibl O CTEIEHU YKOJIOTMYECKON YUCTOTHI TOBapA.

JlabGopaTropHble ONBITHI
* M3yuenue rpanura.
* I3ydyeHne MapKUpPOBOK Pa3JIMYHBIX BUIOB IPOMBIIIEHHBIX U ITPOJI0BOJIBCTBEHHBIX TOBAPOB.

O06001meHne 3HAHUI 10 XMMHUM KYPCa OCHOBHO# IIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy
CrpoeHue aroma B COOTBETCTBMM C ITIOJIOKEHHUEM XHMHUYECKOrO 3JIEMEHTA B IEPUOJIUYECKOU
cucreme. CTpoeHHE BEIIECTBA: XUMUYECKasl CBA3b M KPUCTAJUIMYECKas peliéTrka. 3aBUCUMOCTb CBOWCTB
00pa30BaHHBIX DJIEMEHTAMH IPOCTHIX BEHIECTB (META/JIOB, HEMETaJUIOB, ONAropoJHBIX Ta30B) OT
IIOJIOKEHUS DJIEMEHTOB B IIEPUOJNYECKON CHCTeME. THIOI0rHs HEOPraHMYECKUX BEIECTB, pa3/eiieHue
UX Ha Kjaccel U rpynnsl. [IpencraBurenu.
[Ipu3Haku M yCIOBHS NIPOTEKAHUS XHMHMYECKUX peakuuid. TUIOIIOrus XMMHYECKUX PEaKIUil I10
pa3nuyHbIM Npu3HaKaMm. Peakiiun noHHOro o6MeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
XUMHYECKUE CBOMCTBA MPOCTHIX BEIMIECTB. XapaKTEPHbIC XUMUYECKHUE CBOMCTBA COJICO0Pa3yIOLIUX
OKCHJIOB, TUJIPOKCHUIOB (OCHOBAHUM, KUCIOPOICOIEPKAIINX KUCTIOT U aM(OTEPHBIX
TUJIPOKCHJIOB), COJIEH.



KanenaapHo - TeMaTu4eckoe NJIAHUPOBAHHUE MO0 XUMUHM 9 Kiace (2yaca, Bcero 684.)



n/n

Tema ypoxka

XapakTepucTHKA AeATeJIbHOCTH
yuamuxecs YY/

IIpakTHyeckas
4acTh

JlaTa

IJIaH dakr

BBeaenue. O0masn xa

PAKTEPUCTUKA XUMHUYECCKHUX IJIEME

HTOB U XUMHYECCKHUX peaKunifl.

Iepuoanyeckmii 3aKoH U nepuoanveckas cucrema .M. Menaeaeena (104).

1-2 | Xapakrepuctuka XapakTepucThuKa  3JIEMEHTOB 1-3 | BBoansrii

XUMHUYECKOIO [IEPUOJIOB 10 HX IIOJOKEHUIO B | HHCTPYKTaX I10
3JIEMEHTA Ha [Iepuonnueckoit cucreme xumnueckux | Th.
OCHOBAHUU €ro anementoB  J[. M. Menneneesa; | Jlemoncrpanuu.
HIOJIOXKEHHUS B XUMHUYECKHX CBOWCTB aMdoTepHbIX | Monenu aToMoB
[Tepuoaunueckoit OKCHJIOB M TUAPOKcHI0B. COCTaBlIeHHE | FIeMEHTOB 1-3
cucreme MOJIEKYJISIPHBIX, HOJIHBIX U | IEpHOJIOB
. . Menneneesa COKpAIllCHHBIX HMOHHBIX YpPaBHEHUH

peakuuii

3 AmdorepHble Omnpenenenne NOHATHS «amM(pOTEpHBIC JlabopaTopHbIii
OKCHU/[IbI U COCIUHEHUS». onbIT Nel.
TUAPOKCUIBI [IpoBenenue oneITOB, [lonyuenue

MOJITBEPKAAIOLINX XUMUUECKUE THJIPOKCUA

CBOMCTBa aM(POTEPHBIX OKCUIOB U IHMHKA U

THJIPOKCHUIOB. UCCIIeIOBaHHE
€ro CBOMCTB

4 [Tepuoanueckuit Co3ganue MOJEEH C BRIIEIECHUEM
3aKOH U CYLIECTBEHHBIX XapaKTEPUCTHK
ITepuoanueckas 00BEKTa U MPEACTABICHUEM UX B
cucrema /1. 1. MIPOCTPAHCTBEHHO-TpapUUECKO WIn
Menneneesa B 3HAaKOBO-CUMBOJIMUECKON (hopMe.

CBETE YUEHHS O
CTPOEHHUH aToMa

5 Xumuaeckas XapakTepucTrKa PO XUMHYECKUX
OpraHu3anus 2JIEMEHTOB B )KMBOW U HEKUBOUN
JKHUBOH U HEKUBOU npupoje. CocTaBieHnue aHHOTAIH K
IIPUPOBI TekcTy. OnpeeneHue e yueoHoi

JESTEIbHOCTH C TOMOUIBIO YYUTENS U
CaMOCTOSITENILHO, IIOMCK CPEJCTB €€
OCYIIIECTBJICHUS MO IUIaHY.

3] Knaccudukanus Onpenenenns NOHATHN «XUMHYECKAs JlabopaTopHbIi
XUMHUYECKHUX peaxkuusy», «peakiui COeAUHEHU, onbIT Ne 2.
peaxkuui «peaKLUU Pa3NIoKEHUS», KPEAKIUU 3ameleHue
M0 Pa3INYHbIM o0OMeHay, «peakluy 3aMeIeHUS, KEJIe30M MEJIH B
OCHOBaHUSIM «peakLUny HENTpaIu3aum, pacTtBope

«3K30TEpPMUYECKHE PEaKLIUN»,
«@HJOTEPMHUUECKHUE PEAKLIUN,
«00OpaTHMBbIC PEAKIIUI,
«HEoOpaTUMbIE peakLun»,
«OKHCITUTENbHO ~-BOCCTAHOBUTEIbHBIE
peaKLun», «rOMOTE€HHBIE PEAKLINN,
«T€TEepPOreHHBIE PEAKLIUNY,
«KaTAJIMTUYECKHUE PEAKLIUN»,
«HEKaTAIMTHYECKUE peaKum»,
«TETUIOBON AP PEKT XUMHUECKON
peaKIIm».

XapakTepucTUKa XUMUIECKUX

cynbdaTa Meau

(1)




peaKIuii Mo pa3TuYHBIM MPU3HAKAM.
CocraBiieHre MOJIEKYJISIPHBIX, MTOJTHBIX
Y COKpAIICHHBIX HOHHBIX YPaBHCHHM
peakuuii. OnpeieeHue OKUCIUTENS U
BOCCTAHOBHUTES, OKHUCICHHUSA U
BOCCTaHOBJICHHS.

Hab6mronenue n onrcanue peaxiui
MEX/y BEIIECTBAMHU.

ITonsarue o
CKOpOCTHU
XUMHYSCKOM
peakuuu

OrnpezesieHne MOHATHS «CKOPOCTh
XUMHYECKOH peakium». OObsICHEHHUE C
MPUBEICHUEM NTPUMEPOB BIUSHUS
HEKOTOPBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKUX peakiuid. Habmroaenue u
ONMCAHUE PEAKLIMI MEKITY
BEIIECTBAMH C IIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOro MU
POJIHOT0) sI3bIKA U SI3bIKA XUMUHU.
[IpoBenenue onbITOB,
MTOATBEPKIAIOIINX 3aBUCHMOCTD
CKOPOCTH XUMUUYECKOU PEAKIIUH OT
pa3IUYHBIX (HAaKTOPOB

JlaGopaTropHbii
onbIT Ne3
3aBHCHUMOCTD
CKOpOCTHU
XHUMHYECKOU
peakiumn

OT pa3JIMYHBIX
¢dakTopoB

Karanusatopsl

OrnpenenieHne MOHATUS
«KaTamu3aTop.

HabutoieHue u onucanue peakuui
Mexay BemectBamu. [IpoBenenue
OTIBITOB, TTOATBEPKTAIONINX BIUSHUE
KaTaJnu3aToOpOB Ha CKOPOCTh
XMMHYECKON PeaKIuu

O06o06mIeH e U
cUCTEeMaTH3aIns
3HAHUM I10 TeMe
«BBenenne».

[IpencraBnenue nHGoOpMaIMK MO TEMe
«BBenenue. O01mas xapakTepucTHKa
XAMUYECKHUX DJIEMEHTOB U
XMMHYECKUX PEAKIIUH.
[Iepuoanueckuii 3aKOH U
[Tepunoanueckasi cucTeMa XMUMHYECKUX
anemeHToB JI. 1. MenaeneeBray» B BUIe
TaOJIHI], CXEM, OTIOPHOTO KOHCIIEKTA.

10

KonTpoubnas
padora Nel

1o TeMe
«BBegeHuey.

BrinosHeHue pacyeTos 110
XUMHYECKAM (pOpMYyJIaM U
YpaBHEHHUSAM peaKIUU

BapuanTsl
nuddepeHpoBan
HOM KOHTPOJIbHOU
paboTHI

Tema 1. Metasuibi (144).




11 ITonoxxenue OnpeneneHne NOHATUS «METAILIIBIY.
AJIEMEHTOB OrnpenenieHue MOHATUS «PSIT
METaJIOB B AKTUBHOCTH METAJIJIOBY.
Ilepuonnueckoi CocraBieHne XapakTepUCTUKU
cucreme /1. U. XUMHUYECKUX JIEMEHTOB METAJIJIOB I10
Menpneneesa u UX 10JI0KEeHUIO B [Iepuoanueckon
0COOCHHOCTHU CUCTEME XUMUYECKHUX 31eMeHToB J1. 1.
CTPOCHHUS Meneneesa.
HX aTOMOB. YcraHoBi€eHHUE PUYUHHO -
®dusnueckue CJIE/ICTBEHHBIX CBA3EH MEXKIY
CBOICTBA CTPOEHUEM ATOMA, XUMUYECKOU
METaJIOB. CBA3bI0, TUIIOM KPUCTAJUTMYECKOU
CmiaBbl. pPELIETKN METAJUIOB U UX COCIUHECHUH,
UxX o0mUMHU (PU3NIECKUMH H
12 XUMHUYECKHE XMMHYECKUMHU CBOMCTBAMH. JleMOHCTpAIHH.
CBOMCTBA METAJJIOB CocraBiieHre MOJNEKYIJISIPHBIX BzaumopeiictBue
YPaBHEHUH pPEeaKLUu, METAJLJIOB c
XapaKTEePU3YIOLIUX XUMUUECKUE HEMETaJNIAMHU.
CBOMCTBa METANIOB U UX JlabopaTopHbIii
COEMHEHMH CTIOCOOBI MOTyUeHUs onbIT Ne4.
METAJUIOB. 3JIEKTPOHHBIX YPAaBHEHUI B3aumoneiictBue
MPOLIECCOB OKUCIICHUSI- pacTBOpPOB
BOCCTaHOBJICHUS; YPABHEHUN KHCJIOT U COJIEH C
3JEKTPOJIUTUYECKON JUCCOLIMAIINY; METAJJIAMH
13 Mertaiibsl B MOJICKYJISIPHBIX, IOJIHBIX U JlaGopaTtopHbie
nIpUupoxae. 061111/1@ COKpAalICHHBIX NOHHBIX ypaBHeHI/Iﬁ OnbITHI Neb5
CII0CcO0BI HX peaKiuii ¢ yqacTuemMm OxkparmBaHue
MOJIYYCHHA QJICKTPOJIUTOB. Ha6J'IIOI[eHI/Ie )51 IIJIAMEHHU COJISIMU
OITUCAHUC XUMHNYCCKOI'O IIEJIOYHBIX
JKCIIEPUMEHTA. METaJUIOB
14 ITonsTue 0 Onpenenenns NOHATHH «KOPPO3U»,
KOppO3HH «XHUMUYECKAsT KOPPO3HUSI»,
METaJIOB «QIIEKTPOXUMHUYECKAST KOPPO3ZHUI».
NnmrocTpanus MOHITUH «KOPPO3U»,
«XUMHYECKasi KOPPO3UsD»,
«QIIEKTPOXUMUYECKAST KOPPO3HUSI»
MIPUMEPAMH TIPOLIECCOB,
MPOUCXOASANINX C PA3TUIYHBIMU
MeTaJlaMH.
XapakTepucTrKa CrIoCOOO0B 3aITUTHI
METAJUIOB OT
KOpPPO3HH
15- | Ob6mas OrnpezeneHne MOHATHUS. JdemoHcTpanmu.
16 XapaKkTEepUCTHKA XapakTepucTuKa CTPOEHHUS U 00InX O06pas3iibl
anemMeHToB [A (U3MYECKUX U XUMHUYECKHX CBOMCTB HIEJIOYHBIX U
TPYIIIIBL. MIEJOYHBIX U IETOYHO-3EMETbHBIX HIEJI0YHO3EMEIBbH
Coenunenus METAJUIOB; OKCUJIOB U THUIPOKCHJIOB bIX METAJIOB.
LIEITOYHBIX IIEJIOYHBIX U MIETOYHO-3€MEIBbHBIX B3anmoneiictere
METAILJIOB METAJIOB. HATpUs, JIUTHS C

OOBscHEHNE 3aBUCHMOCTH CBOMCTB
HICJIOYHBIX U HICJIOYHO-3EMCJIIbHBIX
METAJIJIOB OT MOJIOKEHUS B
Ilepuonnueckoi cucreme

BOJIOH.
BzaumopeiictBue
HaTpus C
KHUCJIOPOJOM




17- | lllenounozemenbHbl | CocTaBieHUE MOJEKYIAPHBIX JdemoHcTpanmu.
18 | e merammsL. YpaBHEHUH pEAKIIUH, B3aHMOﬂ€ﬁCTBH?
CoeIHHeHHs XapaKTEepU3YIOIIUX XUMHUECKUE KaJIbLUS C BOJOM.
CBOMCTBA LIEJIOYHBIX U LIEIOYHO- Bsaumozeiicteue
LIEJI0YHO3EMETIbHBI
3€MEJIbHBIX METAJUIOB U UX MarHus ¢
X MCT4JLIOB COCIMHEHM: DJIEKTPOHHBIX YPABHEHUN | KHUCIOPOIOM.
IIPOLIECCOB OKUCIICHHUSI JlaGopaTropHbii
BOCCTAHOBJIEHUS; YPAaBHEHUI onbIT Ne6.
3JIEKTPOJIUTUYECKON JUCCOLMALINM; Bsaumozeiicteue
MOJIEKYJISIPHBIX, ITOJIHBIX U KaJIbLUS C BOJOM.
COKpAILICHHBIX HOHHBIX YPAaBHEHUU ITonyyenue
peaKuuil ¢ y4aCTHEM DIIEKTPOJIUTOB. TMIPOKCHIA
YcraHoBIEHNE TPUYMHHO- KaJIbLUs U
CJIEICTBEHHBIX CBSI3€H MEXIY UCCIJIEJOBAHNE
CTPOECHHUEM aTOMa, XMMUYECKOU €ro CBOMCTB
CBSI3b10, TUIIOM KPUCTAJUINYECKOU
PELIETKH MIEIOYHBIX METAJUIOB U UX
COECMHEHUH, NX XUMUYECKUMU
CBOMCTBAMH
19- | Antomunuit CocraBieHre XapakTepUCTUKU JlabopaTopHbIii
20 U €70 COEAMHEHNS | aQJIIOMHMHMS U XKEJIE3bl 10 €r0 onbIT Ne/
1os10keHuo B llepuonnueckon ITonyuyenune
cucreMe xummuueckux aemenTos /. . | ruapoxcupa
Meneneesa. QIFOMUHHUS U
XapakTepucTUKa CTPOEHUS, UCCIIEIOBAaHUE
(GU3NYECKUX U XMMUYECKUX CBONCTB €ro CBONCTB
21- | XKeneso u ero ATFOMUHUS U KEJE3BI. JdemoHcTpanmu.
29 COEIMHEHUS XapaKTepI/ICTI/IKqu)I/BI/I‘ICCKI/IX 51 B3anmoneiictere
XUMHUYECKHX CBOMCTB OKCHJIA U METAJIJIOB C
TUIPOKCHU/IA ATFOMUHMS, OKCUA U HEMETaJUIAMHU.
TUIPOKCHJIA JKEIIE3BI. ITony4yenune
OOBsicHEeHHE 3aBUCIMOCTH CBOWCTB THJIPOKCHJIOB
AIIIOMHHUS | KeJe3bl OT nojokeHust B | kenesa (II) u
[Mepnoanyeckoii cucreme xumuueckux | (I11).
anemenToB /. . Menneneesa. JlaGopaTopHbie
CocraBiieHHnEe MOJIEKYJIAPHBIX onbITH Ne8
YpPaBHEHUU peaKkuid, B3aumoneiicteue
XapaKTEepU3YIOIIMNX XUMHUECKHE JKeJe3a C COJISTHOM
CBOMCTBA aJIIOMUHUS U €T0O KHMCJIOTOM.
COCIMHEHUH KEJIE3bl U €ro [Tonyuenue
COEIMHEHUS: DJIEKTPOHHBIX YPABHEHUHN | THIPOKCHIOB
IIPOLIECCOB xenesa (I1I) u (II1)
BOCCTAaHOBJIEHUS; OKUCIICHUS U U3y4eHUe UX
YPaBHEHUU JJIEKTPOJIUTUYECKON CBONCTB

JUCCOIUALIMU; MOJIEKYJIIPHBIX,
MOJTHBIX M COKPAILIEHHBIX HOHHBIX
YpPaBHEHUH peaKIuii ¢ y4aCTUEM
JJIEKTPOJIUTOB. Y CTAHOBJIICHUE
MIPUYMHHO CIIEJCTBEHHBIX CBS3EU
MEXKIY

CTPOEHUEM aTOMa, XUMUYECKOU
CBA3BI0, TUIIOM KPUCTAJUIMYECKOU
pELIETKN aTIOMUHHUS U €T0




COCIUHEHHI, €T0 XUMHUYCCKIMH
CBOMCTBaMH.

HaGmronenue u onucanue
XAMHYECKOI0 3KCIIEPUMEHTA.
Brranciaenus mo XuMHYECKAM
dbopMyiaM U ypaBHEHUSIM

peaKkuuii, MPOTEKAIOIIHNX C Y4aCTUEM
aJIFIOMUHUS U €T0 COCAUHCHUIM

23 O60061eHue Brluucnenus no XuMU4ECKUM
3HaHUU 110 TEME (dbopMynaM U ypaBHEHUSIM peaKIuii,
«Metaybi» MPOTEKAKIIUX C yYaCTUEM METAJUIOB U
ux coenuHenuil. [Ipencrasinenue
nHpopmanuu o reme «MeTamisl» B
BHJI€ TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTA.
IloHnMaHue NPUYMH CBOETO HEYCIIEXa
Y HaXO0JIeHHe CII0cO00B BbIXO/A U3
9TOM CUTYallUH.
24 KonTpoabnas Brinonnenue pacueroB no XxumMuueckum | Bapuantsl
pabora Ne2 dbopmysaM U ypaBHEHHUSIM PEaKIIuid muddepeHIpoBaH
10 TeMe HOM KOHTPOJIbHOU
«Metayb» paboThI
Tema 2. IIpaktukym 1. «CBOMCTBA METAIJIOB M MX COCAUHEHMID) (24)
25- | IIpakTu4yeckas DKCIEPUMEHTAIBHOE HCCIIEJOBAaHUE
26 padora NeNel,2 CBOMCTB METAJUIOB U UX COCIMHEHU,
«Pemenue pelIeHne SKCIePUMEHTAIbHBIX 3a/1a4
OKCIIEPUMEHTANIbH | TI0 TeMe «MeTaubiy.
BIX 33/1a4 Ha PaGora ¢ nabopaTopHbIM
pacro3HaBaHHUE U 000pyI0BaHNEM U HAarpeBaTEIbHBIMU
MOJIyYeHHE pudoOpaMu B COOTBETCTBUU C
COCTMHEHU N MpaBUJIaMU TEXHUKHU 0€30ITaCHOCTH.
METaJIIOB) Habmoienne cBOMCTB METaIOB M MX
COCIUHCHHU U SIBICHUH,
MPOUCXOISAIINX C HUMH.
Ornucanne XuMHUYECKOTO
SKCIEPUMEHTA.
dopMynHpOBaHHUE BHIBOIOB TIO
pe3yabTaTaM MPOBEICHHOTO
JKCIIEPUMEHTA.
Tema 3. Hemerasuibl (254)
27 Obmas OmnpeneneHust MOHATUN «HEMETaJUIbI»,
XapaKTepUCTHKA «TaJIOTeHbI», «AJUIOTPOIHBIE
HEMETAJUIOB BHUJIOU3MEHEHUS».
28 O6mmue XapaKkTepruCTUKa XUMHUECKUX
XUMUYECKHE 2JIEMEHTOB- HEMETAJJIOB: CTPOEHHUE,
CBOICTBA (bu3mvYecKre CBOMCTBA HEMETAJIJIOB.
HEMETAJLJIOB. CocrapneHue Ha3BaHUU COETUHEHUI
Hemeramnsl B HEMETAJIJIOB 10 Gopmysie U Ux GopMyi
npupoae u o Ha3BaHuio. OObsICHEHUE
CIoCcoObI X 3aBUCHUMOCTH CBOWCTB (WK
MOJTYYeHUS MpeACKa3bIBAHUE CBOMCTB)

XHUMHUYCCKUX 3JICMCHTOB- HEMCTAJIJIOB




oT noJsioxkenus B [lepuoanueckoit
CHUCTEME XUMHUYECKUX 31eMeHToB J[. U.
Menneneena.

VYcraHoBIEHUE IPUYMHHO -
CJICZICTBEHHBIX CBSI3€H MEKIY
CTPOEHUEM ATOMA, XUMUYECKOU
CBSI3bI0, TUIIOM KPUCTAJIIMYECKOM
PEIIETKU HEMETAIIJIOB M UX
COeAMHEHUH, X PU3NIECKUMU
CBOWMCTBaMH.

29 Bonopon XapakTepucTuka BoJI0poJa U BOJBL: JlaGopaTtopHblie
CTpoeHHe, (GU3NIECKHE U XUMHUECKUE onbIT Ne9.
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE. [Tonyuyenue u
OO0bsicHeHrE 3aBUCUMOCTH CBOMCTB pacro3HaBaHue
(unu mpencKa3bIBaHUE CBOMCTB) BOJIOpOAA

30 Bona BOJOPOJIA OT MOJIOKEHUS B JlabopaTopHbie
[Tepuonuueckoi onbIThI Nel0
cucreMme xumuaeckux snemenToB JI. . | PactBopenue
MenpeneeBa. CoctaBieHue nepMaHraHata
MOJICKYJIIPHBIX YPaBHEHUN PEaKIIUi, KaJIusl WJIn
XapaKTEePU3YIOLIUX XUMUUECKUE MEIHOTO
CBOMCTBa BOJIOPOA U BOJIBI, KyIopoca B BOJIE.
3JIEKTPOHHBIX YPAaBHEHUM IPOLIECCOB UzroroBnenue
OKHCJIEHUS-BOCCTAHOBJICHMUS; TUIICOBOTO
MOJIEKYJISIPHBIX, IOJIHBIX U OTIIeYaTKa.
COKpAIllCHHBIX HOHHBIX YPAaBHEHU
peaxkuuii ¢ y4acTueM 3JIEKTPOJIUTOB.

VYcraHoBieHrne NTPUUMHHO-
CJIIEJACTBEHHBIX CBSI3EH MEKIY
CTPOEHUEM aTOMa, XMMHYECKOU
CBS3bI0, TUTIOM KPUCTAJUTHYECKOM
peUIeTKH BOJOPOAa U BOJIbI, €T0
(HDU3UIECKUMU U XUMUYECKUMH
CBOWCTBaMH.

Habutonienue u onucanue
XUMHUYECKOTO IKCIIEPUMEHTA 110
pacrno3HaBaHHUIO BOJIOPO/A.
Brinonnenue pacueToB no
XUMHYECKUM (popmyrnam u
YpaBHEHUSIM PEAKIIMii, MPOTEKAIOIIUX C
y4acTHUeM BOJIOPOJa U €ro COeTMHEHUN

31 ["astorensl XapakTepucTrKa rajJoreHoB U €ro JleMoHCcTpan UK.
COCIMHEHMI: CTpoeHue, puzndeckue u |  OOpasib
XUMHUYECKHUE CBOMCTBA, MOIYYEHUE U raJIOr€HOB —
MIpUMEHEHNE. MPOCTHIX
CocrapneHue Ha3BaHUU COETUHEHUI BEILECTB.
rajioreHoB 1o Gopmyie u ux hopmyi B3anmoneiictere
110 Ha3BaHMUIO. TaJIOT€HOB C
OObsicHEHNE 3aBUCUMOCTH CBOMCTB HaTpUEM,
raJior€HOB OT IMOJIOKEHHUS B AITIOMUHUEM.
[Tepuonuueckoit cucteMe XMMUYECKUX BritecHenune

anemenToB 1. 1. Menaeneena.
CocraBiieHre MOJICKYJISIPHBIX

XJIOpOM Opoma
WIN HOJIA W3




YpaBHEHUH peaKkiui,
XapaKTEPU3YIOIIUX XUMUYECKUE

pacTBOPOB HX
coJien

32 Coenunenus CBOICTBA raJIOT€HOB, JIEKTPOHHBIX Tab6iuia
rajoreHoB YPaBHEHUH IIPOLIECCOB OKHUCIICHUS- «Ilepunoanueckas
BOCCTaHOBJICHUSI. cucreMa
VYcraHoBIEHNE TPUYMHHO- XUMHUYECKUX
CJICJICTBEHHBIX CBSI3€H MEKIY anemenToB Jl. 1.
CTPOEHUEM ATOMA, XUMUYECKOU MenneneeBa
CBSI3bI0, TUIIOM KPUCTAJIIMYECKOU JlaGopaTropHbii
pEILIETKH raJIoreHoB, ero puanyeckumu | ombIT Nell
Y XMMUYECKHUMU CBOWCTBAMH. KauectBennas
Beinonnenue pacueToB no peakius Ha
XUMHYECKUM (popmyram u raJIOr€HUA-HOHBI
YPaBHEHUSIM PEaKIIMil, IPOTEKAIOIIUX C
Y4aCTHEM TaJOT€HOB.
33 Kucnopon XapakTepuCTUKa KUCIOPOJA U CEPHI: JlabopaTropHblii
CTpOEHHE, alIOTponus, pusndeckre u | ombIT Nel2.
XMMHYECKHUE CBOMCTBA, MOJYYEHUE U [Tonyuyenue n
MIPUMEHEHHUE aJUIOTPOITHBIX pacro3HaBaHue
MO (UK. KHCII0pOJia
34 Cepa, ee CocraBneHre Ha3BaHUN COETMHEHUI JdemoHcTpanmu.
busndeckue u KHUCJIOPOJIa U cepbl 10 GOopMyIIe U HX B3anmoneiictBre
XUMUYECKHE dbopmy o Ha3BaHu0. OObsACHEHNE cepbl ¢
CBOICTBA 3aBUCUMOCTH CBOMCTB (WJIH METaJlJIaMH,
Mpe/iCKa3bIBaHUE CBOICTB) KHCIOPOaa BOJIOPOJIOM U
U CEpBI OT MOJIOKEHHUS B KHCIIOPOJIOM.
[Tepuonnueckoit cucteMe XMMUYECKUX
anemenToB 1. 1. Menaeneena.
CocraBiieHre MOJIEKYJISIPHBIX
YPaBHEHUH pPEaKLUH,
XapaKTEePU3YIONIUX XUMHUECKHE
CBOKCTBA KUCJIOPOZA U CEPBI,
3JIEKTPOHHBIX YPABHEHHI IPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS.
YcraHoBIEHNE TPUYUHHO —
CJIIEZICTBEHHBIX CBS3EH MEXKIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBA3bI0, TUIIOM KPUCTAJUIMUECKOU
pELIETKH KUCIOPO/ia U CEPBI, Er0
(bU3MYECKUMU U XUMUYECKUMU
CBOMCTBaMHU. BrImoiHEHNE pacyeToB
0 XUMUYECKUM QopMysam u
YPaBHEHUSAM PEAKIIHi, MPOTEKAIOIINX C
y4acCTHUEM KHCIIOPOJa
35 CoenuHenns XapakTepucTuKa COSIUHEHNUN CEpPBI,
cepsl CepHOM KUCIOTHI: COCTaB, (PU3NUECKUE

Y XUMHUYECKHE CBOMCTBA, TIOJTYYCHUE H
npuMeHeHne. CocTaBieHue Ha3BaHUI
COCTMHEHUI cepbl TI0 hopMmyIie

1 uX (GOpPMYII IO HA3BAHUIO.
CocraBieHne MOJIEKYISIPHBIX
YPaBHEHUH pPEaKLUu,
XapaKTEPU3YIOIUX XUMHYECKHE




CBOICTBA COEIMHEHUH CEPBI,
ANEKTPOHHBIX YPAaBHEHU MTPOLIECCOB
OKHCJICHUSA-BOCCTAHOBIICHMS;
YPaBHEHUH AJIEKTPOIUTUIECKOMN
JUCCOLUALMH; MOJIEKYJISPHBIX,
IIOJIHBIX U COKPAILIEHHbIX HOHHBIX
ypaBHEHUH peakIuii ¢ ydaCTUEM
3JIEKTPOJIUTOB. Y CTAHOBJIICHUE
IIPUYMHHO- CJIEICTBEHHBIX CBA3EH
MEXYy XUMHAYECKOU CBSI3BI0 TUIIOM
KPUCTAIUIMYECKOMN PELIETKH
COeIMHEHUH cepbl, X (PU3NUECKUMU U
XUMHYECKUMHU CBONCTBAMH.

36

CepHas kuciora
KaK AJICKTPOJIUT
u ee couu (1/2)

37

CepHas kucnora
KaK OKHCIIUTEIb.
ITonyuenue u
IPUMEHEHNE
CEPHOU KUCIIOTHI

CocraBiieHrEe MOJIEKYJIIPHBIX
YPaBHEHUN PEaKLuii,
XapaKTEepU3YIOIIHNX XUMUUYECKUE
CBOMCTBA CEPHOM KUCIIOTBI KaK
OKUCJIUTEJS, SJIEKTPOHHBIX YPAaBHEHUM
IIPOLIECCOB

BOCCTAHOBJICHUS U OKHCIICHUS.
XapakTepucTUKa MOJIy4EeHUs U
IIPUMEHEHHUSI CEPHOM KHUCIIOTBHI.
BeinosiHenue pac4eTos 1o
XUMHAYECKUM (hopMysIaM U
YPaBHEHUSIM PEAKLUH, IPOTEKAIOIIHNX C
Y4aCTHEM CEPHOM KHCIIOTHI

JlabopaTopHbIii

onbIT Nel3
CaoiicTBa
pasz0aBlieHHON
CEpPHOM KUCJIOTBI

38

A30T U ero
CBOWCTBA

39-
40

AMMHAK U €ro
cBoiictBa. Conu
aMMOHUS

XapakTepucTHKa a30Ta: CTPOCHHE,
¢busnvecKre 1 XUMHYECKHE CBOCTBA,
MOJTy4eHHE U IPUMEHEHHE.
CocraBieHre Ha3BaHUN COETUHEHUI
a3orta 1o ¢popmyse u ux popmyi mno
Ha3zBaHM10. OOBSCHEHHE 3aBUCUMOCTH
CBOMCTB a30Ta OT MOJIOXKEHUS B
[leprognueckoil cucTeMe XMMHUYECKHX
anemenToB 1. 1. Menaeneena.
TPOHHBIX YPaBHEHHM MPOLIECCOB
BOCCTAQHOBJICHUSI U OKHCIICHHUS.

Y craHOoBIEHNE TPUYHHHO-
CIICZICTBEHHBIX CBSA3EH MEXTY
CTPOEHUEM aTOMa, XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJUIMYECKON
pELIEeTKH a30Ta, ero (PU3NIECKUMU U
XUMHAYECKIMH CBOMCTBAMH.
BrinonHenue pacyeToB no
XUMHYECKUM (popmyrnam u
YpaBHEHMSM PEaKLUi MPOTEKAIOUINX C
ydacTueM a3oTa

JlabopaTopHble
onbIT Nel4,
N3yuenue
CBOICTB
aMMHaKa.
Pacno3naBanue
CcoJIel aMMOHMUS

41

Oxcuabl a30Ta.
A3OoTHas KHCI0Ta
KaK AJICKTPOJIUT,
€e MpUMEHEHUe

XapakTepucTrKa OKCUIO0B a30Ta:
cocTaB, (PU3NYECKHE U XUMUYECKUE
CBOWCTBA, IOJyYCHUE U IPUMEHEHHUE.
CocraBieHne Ha3BaHUI OKCHJIOB a30Ta
o dhopmye

1 MX (OpPMYII IO HA3BAHUIO.

JlabopaTopHble
onbIT Nel5,
CsoiicTBa
pa3baBieHHOMN
a30THOM KUCIIOTHI




CocraBieHne MOJEKYJIIPHBIX
YPaBHEHUH pPEaKLUN,
XapaKTEPU3YIOINX XUMUYECKHE
CBOMCTBA OKCHUJOB a30Ta,
3JIEKTPOHHBIX YPABHEHHI MPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS.

42 A30THas KUCIIOTa CocraBnenue MOJIEKYJISIDHBIX | JleMOHCTpauuu.
KaK OKUCIIUTEND, ypaBHEHUH peakumii, | B3aUMOJCHCTBHE
ee MoJxy4YeHue XapaKTEePU3YIOIINX XUMHYECKHE | KOHIUEHTPUPOBaH

CBOWCTBA A30THOM  KHUCJIOThl Kak | HOM a30THOMU
OKHUCJIUTENS, JIEKTPOHHBIX YPaBHEHHM | KHUCIIOTHI C
IIPOLIECCOB BOCCTAHOBJIEHUSI- | MEBIO.
OKHCJICHUS. JlaGopaTtopHble
XapakTepucTUKa IOJy4yeHUs a30THOH | ombITNe16.
KHCIIOTBHI. BiaumoneiictBue
Boinonnenue pacueroB 1O | KOHLIEHTPUPOBAH
XUMHYECKUM bopmynam U | HOU a30THOMU
YPaBHEHUSM peaKlui, IPOTEKAIOIIMX C | KHUCIOTHI C MEJIBIO
y4acTueM

A30THOM KHCJIOTHI

43 docdop. Xapakrtepuctuka ¢ocdopa: CTpoCHHE, JleMOHCTpALIHH.
Coenunenus ¢bu3nyecKre 1 XUMHYECKUE CBOICTBA, O06pa3sist
docdopa. MOJIy4eHUE U IPUMEHEHHE. MPUPOIHBIX
[TonsTHE O Cocrapnenue Ha3BaHUN COCTUHEHHI COEIMHEHU I
dbochopHBIX docdopa o hopmyne u ux popmyn o | docdopa.
yI0OpEeHUX Ha3BaHU0. OOBICHEHHE 3aBUCUMOCTHU O06pa3zist

CBOMCTB (MJIH Mpe/ICKa3bIBaHHE BOXHEUIINX IS
CBOMCTB) (hocdopa OT MOJIOKEHUS B HapOJHOIO
Ileproguueckoii CUCTEME XUMUYECKUX | XO34HCTBa
anemenToB /. 1. Menneneesa. docdaros.
CocraBiieHHnEe MOJIEKYJIAPHBIX JlabopaTopHbIi
YpPaBHEHUU peaKkUuid, onbIT Nel7.
XapaKTEePU3YIOLIUX XUMHUECKHE I'openune
cBoiicTBa (pocdopa u ero coeaunenuit, | ¢ocdopa Ha
JNIEKTPOHHBIX YPABHEHH MTPOLIECCOB BO3JyX€E U B
OKHCJIEHUS -BOCCTAHOBJICHHUS], KHCIIOpO/IE.
YPaBHEHUH AIEKTPOIUTUYECKOU Pacno3znaBanue
JIMCCOLMAIMN; MOJIEKYJIAPHBIX, docdaron
MOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX
YpaBHEHUU peaKkui
C Y4aCTHUEM IIEKTPOJIUTOB.
VYcraHOBIEHNE TPUYHMHHO -
CJIIEZICTBEHHBIX CBSI3€H MEKIY
CTPOEHHEM aTOMa, XMMHUUYECKON
CBSI3bI0, TUTIOM KPUCTAJUTMYECKOM
pemtetku pochopa u ero CoeAMHEHUH,
ero (GU3NYECKUMH U XUMUYECKUMH
cBoiictBamu. HaOnroienue u onucanue
XUMHUYECKOT0 SKCIIEPUMEHTA
10 pacro3HaBaHuIo ocdar- HOHOB

44 Yraepon XapakTepuCTHKA YIIIEpOJa: CTPOEHHUE, JdemMoHcTpanmu.
aoTponus, Gpunueckue u [Tornomenue
XMMHYECKHE CBOICTBA, IOJIyYEHHUE U yriaem




45

Okcubl yriaepoaa

46

VYroabpHasg Kuciiora

U €€ COJIH.
7KecTKoCTh BOJIBI
U CIIOCOORI €€
yCTpaHEHHUS

IIPUMEHEHUE.

CocraBneHue Ha3BaHUN COETUHEHUI
yraepoja mo ¢popmyie u ux Gopmyi
10 Ha3BAHMIO.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB
(Wi TIpeicKa3bIBAaHUE CBOWCTR)
yriepoJa oT MOJO0KEHHUS B
[lepuoanueckoii cucteMe XUMHUECKUX
anemeHToB /l. 1. Menpaeneesa.
CocraBiieHre MOJNEKYJISIPHBIX
YPaBHEHUH pPEaKLUM,
XapaKTEePU3YIOLIUX XUMHUECKUE
CBOICTBA yIJIEpOJa U €ro COCIUHEHUH,
3JIEKTPOHHBIX YPABHEHUM IPOLECCOB
OKHCJICHUS-BOCCTAaHOBJICHUS
YcraHoBineHue NPUYMHHO-
CJIIEJCTBEHHBIX CBSI3EH MEKIY
CTPOEHUEM aTOMa, XMMHUYECKOU
CBS3BI0, TUTIOM KPUCTAJUTHYECKOM
pELIeTKH YTaepoaa, ero (pu3nuecKuMu
Y XUMUYECKUMH CBOMCTBAMH
OrnpenenieHus NOHATHM «BpEMEHHas
YKECTKOCTh BOJIbI», TOCTOSIHHAS
KECTKOCTb BOJBI», «00IIast )KECTKOCTh
BOJIBI». XapaKTEPUCTUKA YTOJIbHON
KHUCJIOTBI U €€ COJIEH: COCTaB,
(buzmvYecKre U XUMUYECKHUE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.

PacTBOPEHHBIX
BCIICCTB NJIN
ras3os.
Boccranosienue
MeIH U3 ee
OKCHU/JIa yTJIEeM.

JlabopaTopHble
onbIThI Nel8
[Tonyuyenue
YTOJIbHOM
KHUCJIOTBI U
U3y4YeHUE ee
CBOJCTB.
[Tepexon
KapOOHATOB B
TUIPOKapOOHATHI
Pasznoxenne
rupokapOoHara
HaTpus

47

KpemHnii

48

CoennaeHnsa
KpEeMHUs

XapakTepuCTUKa KPEMHUS: CTPOCHUS,
(U3MYECKUX U XUMHUYECKHX CBOMCTB,
MOJYYECHUS U IPUMEHEHUS.
CocraBneHue Ha3BaHUH COCTUHCHUN
KpeMHus 1o popmyine u ux popmyn no
Ha3BaHU10. OObsICHEHHE 3aBUCUMOCTH
CBOMCTB (WJIH MpeICKa3bIBAaHNE
CBOMCTB) KpEMHHUS OT MOJIOKEHHUS B
[Iepnonnueckoi

CHCTEME XMMHYECKHMX 3eMeHTOB /I. .
MengaeneeBa. CocTaBiieHHIE
MOJIEKYJISIPHBIX YPaBHEHUW peaKkiInid,
XapaKTEPU3YIOINX XUMUYECKHE
CBOWCTBA KPEMHUS U €T0 COEUHEHUH,
3JIEKTPOHHBIX YPABHEHHI MTPOILIECCOB
OKHCJICHHS -BOCCTAHOBJICHUS.
VYcraHOBIEHNE TPUYMHHO -
CJIIEZICTBEHHBIX CBS3EN MEKIY
CTPOEHUEM aTOMa, XUMUYECKOM
CBSI3bI0, TUIIOM KPUCTAIIIMYECKOU
peIIeTKHU KPeMHHUS, €T0 GU3HICCKUMHU
M XUMHYECKHMH CBOMCTBA.

49

CunukaTtHas
MIPOMBIIIIEHHOCTh

XapakTeprucTHKa CUIIMKATHOU
MPOMBIINIJICHHOCTH

50

O060061IEHNE TT0

BreraucneHus mo XuMH4ecKum




TeMe (dbopMynaM U ypaBHEHUSM peakiuii,
«Hemeramib» MIPOTEKAOIIUX C Y4aCTUEM
HEMETAJIJIOB U UX COCAMHEHUN.
51 KonTpoabHasn BeinonHenue pac4eToB 110 XUMHYECKUM
padora Ne3 no dbopmynaM W ypaBHEHUSM peEaKIIHi,
TEME [IPOTEKAOIINX C YYaCTUEM HEMETAJUIOB.
«Hewmeramnbi»
Tema 4. IIpakTukym 2. «CBoiicTBa coeIlUHEHUIT HEMETALI0B)
52 IIpakTuyeckas DKCrepuMEHTAIBHOE UCCIIEI0BAaHUE Tabnuua
padora Ne3 CBOMCTB HEMETAJUIOB U UX «IIpaBuna
Pewenne COCIMHEHU, pelIcHUe TEXHUKHU
JKCIIEPUMEHTAIIbH JKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 0e3011acHOCTH»
BIX «Toarpynmna ranorenos», «lloarpynma | Xumuueckue
3aJa4 10 TeMe kuciopoaa. Pabora ¢ mabopaTopHbIM pEaKTUBBI,
«[loarpymma 000py/I0BaHUEM U HAarpeBaTeIbHbIMU naboparopHoe
raJIOTEHOBY npubopamMu B COOTBETCTBUU C o0opyoBaHue,
53 IIpakTHyeckasn IIpaBUIaMU HarpeBaTelIbHbIC
padora Ne4 TeXHUKH Oe3onacHocTu. HabmoneHue PUOOPHI
Pemenne 3a CBOMCTBaMH rajIoTCHOB, UX
IKCIECPUMEHTAJbH | COCIMHEHUHN
BIX U SIBJICHUSIMH, IPOUCXOAIIMMHU C
3aJa4 10 TeMe HuMHU. OnMcaHne XUMHYECKOTO
«Ioarpymma JKCIIEpUMEHTA .
KHCIIOPOJIa» DopMyIMpOBaHUE BBIBOJOB I10
54 IIpakTuyeckas pe3yibTaTaM dKCIIePUMEHTA.
padora Ne5 Opranuzanus yu4eGHOro
ITonyuenue, B3aUMOJICHCTBUS B IPYIIIIE.
coOupanue "
pacrio3HaBaHue
razoB
Tema 5. O60011eHMe 3HAHMIT 10 XUMHUHM 32 KypC 0CHOBHOI 1K0Jbl. [Toaroroska k 'MA (154)
55- | Ilepunonnueckuit [IpencraBnenue HHPOPMALIUU 110 TEME
56 3aKOH U «Ilepuoanyecknii 3aK0H U
Ilepuonnueckas ITepuonnueckas cucrema . 1.
cucrema /1. 1. MenieneeBa B CBETE TEOPUHU CTPOEHUS
Menneneesa B aToMa» BrInonHeHne TeCTOBBIX
CBETE TCOPUU 3a/IaHMI 110 TeMe
CTPOEHHUS
aToMa
57 Bunpr xumudeckux | IlpencraBnenue nHpopManuu 1o Teme
CBs3€H. «Buapl XUMHYECKHX CBS3€H» B BUIE
TabJIUI, CXEM, OITIOPHOTO KOHCIIEKTa, B
TOM YHCJIE C IPUMEHEHUEM CPELICTB
HMKT. BrlnoiHeHue TECTOBLIX 3aaHUI
110 TEME
58 Tumnbl [IpencraBnenue nHbOpPMAIUU TIO TEME
KPUCTAIIINYECKUX « TUnbl KPUCTAIIIMYECKUX PELIETOK) B
PEIIETOK. BUJI€ TAaOJIHII, CXEM, OLIOPHOTO
KOHCIIEKTa. BBINOIHEHNE TECTOBBIX
3aJJaHUH 110 TEME
59 B3anmocss3s [IpencraBnenne HHPOPMALIUH 110 TEME




CTPOEHUS U
CBOWCTB BEIIECTB

« B3auMocCBs3b CTPOCHUS U CBOMCTB
BEILIECTB» B BUC TaOJIMII, CXEM,
ONOPHOT0 KOHCIEKTA, B TOM YHCJIE C
npuMenenueM cpeacts UKT.
BrimonHeHne TECTOBBIX 3aJJaHUM 11O
TeMe

60- | Kiaccuduxauus [IpencraBnenue HHPOpPMALIUY 110 TEME
61 XUMHUYECKUX Krnaccudukanus XUuMHYECKUX PEaKIIHi
peaxkuui 1o 10 pa3au4HbIM Npu3HakaMm. CKOpOCTh
pa3IMYHBIM XUMHAYECKHUX PeaKIfii» B BUJIE TaOJIuII,
IIPU3HAKAM. CX€EM, OIIOPHOI'0 KOHCIIEKTa, B TOM
CxopocTb yucie ¢ npuMmenenueM cpeacts UKT.
XUMHYECKHUX BeinosiHeHuE TECTOBBIX 3aJaHUM 110
peaxkuuii TeEME
62- | Kuaccudukamms [IpencraBneHue nHGOPMAIUHU IO TEME
63 Y CBOICTBA «Knaccudukanus u cBOMCTBa
HEOPraHUYECKUX HEOPraHUYECKUX BEILECTB» B BUJIE
BEILECTB TaOJIUL, CXEM, OIIOPHOT'O KOHCIIEKTA, B
TOM YHCJIE C IPUMEHEHUEM CPECTB
HWKT. BrlnoiHeHue TeCTOBLIX 3aJJaHU
110 TEME
64 | I'enernueckue psasl | IlpencraBnenue nnpopmanny no reme
MeTallia, _«T'enetnueckue pszpl MeTasia,
HEMeTaJua v HEMeTaJula U IIEPEXOTHOr0 METauia» B
IIEPEXOTHOTO BHJIE
MeTajuia TabJIUI, CXEM, OITIOPHOTO KOHCIIEKTa, B
TOM YHCJIE C IPUMEHEHUEM CPELICTB
HKT.
BelnonHeHne TECTOBBIX 3aJaHUN 10
TEME
65- | TecrupoBanue 1o | BeinosgHeHHe TecTa 3a Kypc ocHOBHOM | Tectsl 3a Kypce
68 Bapuantam ['TA LIKOJIBI OCHOBHOM IIKOJIBI

HPOILIBIX JIET U
JIEMOBEPCUU
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