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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma Kypca XuMuM 9 Kiacc A OCHOBHOM LIKOJIBI pa3paboTaHa B COOTBETCTBUM C
denepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIApTOM oOmero oOpasoBaHus. B Heil Takxke
YUUTBIBAIOTCS OCHOBHBIE UM M MoyiokeHus [IporpamMmel pa3Butus U (GopMHUPOBAaHUS YHUBEPCAIbHBIX
y4eOHBIX AEUCTBUH 11 OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cooTBercTBUM C 3TUMM JOKyMEHTaMHU OO0ydYarolluecs JOJDKHBI OBJIAZETh NMPUEMAMHM, CBA3aHHBIMHU C
OIIpEeICIICHUEM TIOHATUI: OTPaHUYMBATh UX, OIIUCBHIBATh, XapaKTEPU30BaTh U CPaBHUBATh. Tak Kak XUMHUS
— HayKa 3KCIepUMEHTallbHas, 00y4Jaroliecs JA0JKHBI OBJIaJeTh TAKUMH [TO3HABATEIbHBIMU yU4EOHBIMU
JEeWCTBUSMH, KaK KCIIEPUMEHT, HaOJII0/IcHHEe, U3MEPEHHe, OIMCAaHNe, MOJICIMPOBAHUE, THITOTE3a, BEIBO/L.
B npouecce n3ydenus kypca y o0ydaromuxcs IpoaokaoT GopMUPOBATECS YMEHHs CTABUTh BONIPOCHI,
OOBSICHATB, KIAacCU(UIMpPOBaTh, CpPaBHUBAThb, OIPEICNATh MCTOYHHKM HWHPOpMALWHU, MOIy4YaTb U
aHAJIM3UpoBaTh €€, TOTOBUTh HMH(OPMAIMOHHBIN IMPOAYKT, MPE3CHTOBAaTb €ro U BECTU JUCKYCCHUIO.
CnenoBarenbHO, JEATENbHOCTHBIA IOAXOJ B H3YYEHUHM XUMHUH CIIOCOOCTBYIOT —JOCTHKEHUIO
JIMYHOCTHBIX, IPEIMETHBIX U METaNpeIMETHbIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.
B ocHOBY Kypca 10JI0’KEHBI CIEAYIOLNE HAeH:
e MaTepHalbHOE €JUHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUI NPUPOIbL;
e Belyllas pojb TEOPETUYECKUX 3HAHMM ISl OOBSACHEHUS U IMPOTHO3MPOBAHUS XUMHYECKHX
SIBJICHUH, OLIEHKHU UX NTPAKTUYECKON 3HAYMMOCTH;
® B3aUMOCBSI3b KAuUeCTBEHHONM W  KOJMYECTBEHHOM CTOPOH  XHMMHUYECKHMX OOBEKTOB
MaTEpHUaIbHOTO MUPA;
® pa3sBUTHE XUMHUYECKOW HAYKM M IIPOU3BOJACTBO XMMHUYECKHX BEIIECTB M MAaTEPUAIOB IS
YIOBJICTBOPEHHUS HACYIIHBIX MOTPEOHOCTEH dYeloBeKa W O0OIeCTBa, pEUICHUs TII00aTbHBIX
po6JIeM COBPEMEHHOCTH;
® TCHETHYECKas CBA3b MEK]Y BEILIECTBAMMU.

OTU U pean3yloTcs B Kypce XMMUHM OCHOBHOM IIKOJIbI MyTEM JOCTUKEHUS CIEAYIOLIUX Hese:

* Qopmuposanue 'y ydalUXcsd XUMHUYECKOW KapTUHBI MHpA, KaK OPraHUYeCKOW 4YacTH €ro
L[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTHHBI.

* Pazeumue TIO3HAaBaTEeNbHBIX HMHTEPECOB, MHTEIJIEKTYAIbHBIX M TBOPYECKMX CHOCOOHOCTEH
ydaluxcs B MPOIECCe H3YYEHHS HMHU XUMHUYECKOM HaykKd M €€ BKJIaJa B COBPEMEHHBIH Hay4YHO-
TEeXHUYECKUH mporpecc; (HOpMUPOBaHME BAXKHEUIIMX JIOTUYECKUX ONEpaluii MBIIUIEHUS (aHAIU3,
CUHTE3, 0000IIeHNe, KOHKPETU3allHsl, CPAaBHEHUE U Jp.) B MPOIECCE€ MO3HAHUS CUCTEMbl Ba)KHEHUIIUX
MIOHATHUH, 3aKOHOB ¥ TEOPUH O COCTABE, CTPOEHUU U CBOWCTBAX XUMUYECKUX BELIECTB.

* Bocnumanue y0exXnEHHOCTH B TOM, YTO IPUMEHEHUE TOJYyYEHHBIX 3HAHUM M YMEHHI 110 XUMUU
ABJISIETCA OOBEKTUBHOW HEOOXOAMMOCTBIO Ul Oe30macHoi paboThl C BEIIECTBAMU M MaTepHajlaMH B
OBITY U Ha POU3BOJICTBE.

* [Ipoexmuposanue u peanusayus BBITYCKHUKAMH OCHOBHOM IIKOJIBI JMYHON 0Opa3zoBaTeIbHON
TpPaeKTOpUU: BHIOOP Mpoduiis o0yueHus B cTapuieil mkoie Wik npodhecCHoHaIbHOro 00pa3oBaTeIbHOTO
YUPEXKICHUS.

* Osnadenue KIOUeBbIMU KOMHEmeHyusMy: y4eOHO-TI03HABATEeIbHBIMH, WH()OPMAIMOHHBIMU,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKaTUBHBIMH.

MecTo y4eOHOro npeaMera B yueOHOM ILIaHe

Cornacho neiictByromemy yueOHomy miany ' BOY «COILINe 1 r.KapaGynak» pabouas mporpamma ajs
9-ro kJ1acca Mo XMMHUH TpelyCMaTpUBaeT 00ydeHHe 2 9 B HeJlelro, Bcero 68 yacos. KoHTposbHBIC
pabotsl - 4, mpakTU4YecKrue paboThl —54.



JJMYHOCTHBIE, METAITPEAMETHBIE U ITPEIMETHBIE PE3YJIbTATBI OCBOEHUSA
KYPCA XUMUHN
ITo 3aBepiIeHHIO Kypca XMMUHU Ha Tarie OCHOBHOT'O 001ero 00pa3oBaHus BbIITYCKHUKH OCHOBHOMN
LIKOJIBI JJOJKHBI OBJIAZIETh CIEAYIOIIUMHU pe3yIbTaTaMu:

1. JInyHOCTHBIE pe3y/IbTaThI:
1) ocosmanue cBOEW STHUYECKOI NPUHAIJICKHOCTH, 3HAHHE HMCTOPUM XHMHU M BKJIAJa POCCHHCKOIL
XMUMUYECKON HayKH B MUPOBYIO XUMHIO;
2) ¢popmuposarue OTBETCTBCHHOTO OTHOIICHUS K IIO3HAHHMIO XHMHH; TOTOBHOCTH M CIIOCOOHOCTH
YYaIIMXCsl K CaMOPa3BUTHIO M CaMOOOpa30BAHMIO HAa OCHOBE M3yUEHHBIX (DAKTOB, 3aKOHOB U TEOPHM
XMMUH; OCO3HAHHOTO BHIOOpA M TIOCTPOSHHUE HHMBUIYAIbHON 00pa30BaTeIbHON TPACKTOPHUH;
3) ¢opmuposanue UETOCTHOW €CTECTBEHHO-HAYYHOH KapTUHBI MUpPA, HEOTHEMIIEMOI YacThIO0 KOTOPOIi
SIBJISIETCS] XMMUYECKasi KapTHHA MUPA;
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
NPaKTHKH, B TOM YHCJIE H XUMUYECKIM;
5) oceoenue colMaNbHBIX HOPM, MPABUII TOBEACHUS, poyicii U (HOPM COLMAIBLHON JKU3HH B COLIUYME,
OpUpoie M YaCTHOW >KM3HM Ha OCHOBE OJKOJIOTMYECKOH KyJIbTYpbl M Oe30macHOro oOpamieHus c
BEIIECTBAMH U MaTEepHAJIaMH;
6) ¢opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLICHHH CO CBEPCTHHKAMH M B3pPOCIBIMH B
npoiiecce 00pa3oBaTENbHON, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-MCCIIEeIOBATEIbCKONW, TBOPYECKONW H
APYTHX BHJOB JICSTEIBHOCTH, CBS3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbIe pe3yJbTaThl:
1) onpedenenue ueneit cOOCTBEHHOr0 00YUEHHS, TOCTAHOBKA U (POPMYIIHPOBaHKE JUTs ceOsl HOBBIX 3a/1ay;
2) naanupoganue TMyTed TOCTIKEHUS JKeJaeMOT0 pe3yJsibTaTa 0OyYeHUs] XUMUH KaK TEOPETHIECKOTo, TaK
U 3KCIIEPUMEHTAJILHOTO XapaKTepa;
3) coommnecenue CBOMX NEUCTBUH C IUIAHUPYEMBIMH DPE3yJbTATaMH, OCyujecmeieHue KOHTPOIS CBOCH
JeSITeIbHOCTH B IIpOLecce TOCTHXKEHUS pe3ysibTara, onpedenienue ciocoO0B NeHCTBUI MPH BBITOJHEHUN
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHH C TPABUIIAMHU TEXHUKH OE€30MTaCHOCTH;
4) onpedeneHue WCTOYHUKOB XUMHYCCKOH HHGPOpPMAIMHK, TMOIy4YeHHE U aHanmu3 e€, co3/aHue
MH(POPMAIIMOHHOTO MPOYKTA M €r0 MPe3eHTAIINS;
5) ucnonvsosanue OCHOBHBIX HWHTEIUICKTYalbHBIX OIEpAIMii: aHalIM3a W CHHTE3a, CPAaBHCHUS WU
cHCTeMaTH3alnuy, OOOOIIeHNsT W KOHKPETU3AINH, 6bli6leHue TPUIMHHO-CICICTBEHHBIX CBA3eH U
nocmpoenue JOTHYECKOTO PACCYXIEHUS U YMO3aKIIOUeHUs (MHIYKTHBHOTO, JEAYKTUBHOTO M IO
aHAJIOTUH) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJICPIKAHMS;
6) ymenue co3naBaTh, IPUMEHATh U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICTTH M CXEMBI JJISl PEICHHUS
Y4eOHBIX U MO3HABATEIBHBIX 3a/1a4;
7) popmuposarnue M pazgumue KOIOTUIESCKOTO MBIIUICHHS, YMEHUE IPUMEHSTh €r0 B MI03HABATEIHLHOM,
KOMMYHHKAaTUBHOM, COLIMATIbHON MPAaKTHKE U MpOodeCCHOHATbHONW OpUEHTAIIHH;
8) eenepuposanue uneit u onpeneneHne CPeiCTB, HEOOXOAUMBIX JUI X PeaTU3alUH.

3. [IpenmeTHblie pe3yIbTATHI:
1) ymenue 0603HaYaTh XMMUUYCCKHE IIEMEHTHI, Ha3bIBaTh UX M XapaKTEPHU30BaTh Ha OCHOBE MOJIOKEHHS B
nepuoanueckoit cucreme . . Menaeneesa;
2) popmyruposanue W3ydEeHHBIX MOHATHH: BEIIECTBO, XUMHUYCCKHI 3JEMEHT, aTOM, MOJIEKyja, WOH,
KaTHOH, aHUOH, MIPOCTOE W CI0KHOE BEIIECTBO, XMMHYECKAs PEaKIUs, BUIbl XUMHUUYECKUX PEaKIUi U T.
.,
3) onpedenenue o hopmMyaM cOCTaBa HEOPTaHUUECKUX U OPTraHUYCCKHUX BEIECTB, BAJICHTHOCTH aTOMOB
XHUMHAYECKHUX 3JIEMEHTOB WJIM CTETICHU MX OKHCIICHUS;
4) nonumarnue vHGOPMAITUK, KOTOPYIO HECYT XMMUYCCKHE 3HAKH, ()OPMYIIBI U YPaBHEHUSI,
5) ymenue xnaccuguyuposames TPOCThIC (METAIBI, HEMETAIbI, OJIATOPOAHBIC Ta3bl) M CIOXKHBIC
(OuHapHBIE COCNWHEHHWS, B TOM YHCJIEC M OKCHIBI, a TAaKKe THUIPOKCHIBI — KHUCJIOTBI, OCHOBAaHWS,
am(poTepHbIC THAPOKCHIBI — U COJIN) BEIIECTBA;



6) ¢opmynuposanue TEPUOANICCKOTO 3aKOHA, 0ObACHEHUe CTPYKTYPbl H HHPOPMAIIMU, KOTOPYIO HECET
nepuoaMdeckas cucTteMa XuMmMuueckux oieMeHToB J[. WM. MeHnneneeBa, packpvimue 3HAYCHUS
MEPUOINIECKOTO 3aKOHA;

7) yMeHue Xxapakmepuzoeéamv CTPOCHHE BEIIECTBA — BHIBl XUMHYECKHX CBSI3CH W THIBI
KPUCTAIUIMYECKUX PEIIETOK;

8) onucanmue CTpOEHHS aTOMOB XHMHUYECKHX DIIEMCHTOB C MOPAAKOBbIMH Homepamu 1—20 u 26,
omoobpaxjcerue UX C TOMOIIBIO CXEM;

9) cocmagnenue Hopmyn OKCHIOB XUMUYECKHUX DIIEMEHTOB M COOTBETCTBYFOLIMX UM T'HAPOKCHIOB;

10) uanucanue CTPYKTYpPHBIX (POPMYJ MOJCKYJSPHBIX COCIUHEHUI U (OPMYJIBHBIX €IMHHUI] MOHHBIX
COETMHEHUH 110 BAJIEHTHOCTH, CTETICHH OKHMCIICHUS WX 3apsay HOHOB;

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

12) ymenue ¢popmyruposams OCHOBHBIC TIOJIOKCHUS AaTOMHO-MOJICKYJSIPHOTO YUYCHHS M TEOPHH
AIIEKTPOIUTUICCKON ANCCOIMAINH;

13) onpedenenue npu3HAKOB, YCIOBHI MPOTEKAHUS M MPEKPALICHUS] XUMUYECKIX PEaKIINi;

14) cocmaenenue MONCKYJISAPHBIX YpaBHEHHH XUMHYECKHX PEaKIHi, [OITBEPKIAOMIMX OOIIne
XMMHAYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB M OTPAKAIOMIMX CBSI3HM MEXIY
KJlaccaMy COeIMHEHUH;

15) cocmaenenue ypaBHEeHHI peakiMii ¢ y4acTHEM JICKTPOJIMTOB TAK)Ke B MOHHOU (opme;

16) onpeoenenue MO0 XMMUYECKUM yPABHEHUSM MPUHAICKHOCTH PEAKIMN K ONPEACIEHHOMY THITY WIIH
BUJLY;

17) cocmaenenue ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIHMH C IMOMOIIBIO METo/a
3JIEKTPOHHOTO OanaHca;

18) npumenenue MOHATHI «OKUCICHUE» U «BOCCTAHOBJICHHE ISl XaPAKTEPUCTHKH XUMHYCCKUX CBOMCTB
BEIIIECTB;

19) onpedenenue ¢ TMOMOIIBIO KAYSCTBEHHBIX PEAKIMN XJIOPUI-, CyIb(aT- U KapOOHAT-aHHOHOB |
KaTHOHA aMMOHHSI B PacTBOPE;

20) obvsicHenue BIUSIHAS PA3IHYHBIX (JAKTOPOB HAa CKOPOCTh XUMHUYECKUX PEAKIIHIA;

21) ymenue xapaxmepuzoéams TOJOXKECHUE METAJUIOB M HEMETAUIOB B IEPHOANYECKON CHUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJIOB, 00IIKe (GPU3NUECKHE U XUMUYECKHE CBOMCTBA;

22) 0bwsicHeHue MHOTOOOpa3Hsl TPOCTHIX BEIISCTB SBJICHUEM AUIOTPOITUH C YKa3aHHEeM € IPUYHNH;

23) ycmanosnenue pa3auduii TUAPO-, IUPO- U AIEKTPOMETAIUTYPTHH U WLTIOCMPUPOSAHUE STHX PA3THIHI
MIPUMEPaMH TIPOMBIIIICHHBIX CIIOCOO0B TOTYYESHHUSI METAJIIIOB,

24) ymenue Oasamp o0uyro xapaktepuctuky snemeHtoB |, Il, VIIA rpynm, a Ttakke Bomopoja,
KHCJIOpoAa, a30Ta, cephl, dochopa, yriepoaa, KpeMHHS U OOpa30BAHHBIX WMH TIPOCTHIX BEHIECTB H
BOXHEUIIMX COCTUHEHUHN (CTpOEHHE, HaXOXKACHUE B MPHUPOJIE, NOIydeHue, (U3NYecKre U XUMHUYECKue
CBOICTBA, IPUMEHEHNE);

25) ymenue onucvléams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIIUTHI OT HEE;

26) ymenue npouzeo0ums XUMHUUECKHE PacYEThl C UCIOIb30BAaHHEM MOHATHI «MaccoBas J0JIs BEIeCcTBa
B CMECH», «KOJIMYECTBO BEILECTBA», «MOJISIPHBIH 00BEM» MO OpMYysIaM U YPaBHEHUSM peaKiuii;

27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAUCHHS U3YUCHHBIX OPraHUUYECKHUX BEIICCTB;

28) ewvinonHeHue OOO3HAYCHHBIX B TIPOrpaMMe OJKCIIEPUMEHTOB, PACHO3HABAHUEe HEOPTaHHYECKUX
BEIIECTB 110 COOTBETCTBYIOIIUM IPU3HAKAM,

29) cobnodenue npaBua 0€30MaCHOM PabOThI B XMMUYECKOM KaOuHeTe (JIabopaTopun).

INJIAHUPYEMBIE PE3YJIBTATbBI OBYUEHUS

BpinyCcKHUK HAy4YHTCS
®  3HAmMb (NOHUMAMD).

— XHWMHYECKYI0 CHMBOJHUKY: 3HAaKH XWMHUYECKHX DOJEMEHTOB, (OPMYJIbl XWMHUYECKHX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEaKIU;
— B@XHEUIIME XHWMHMYECKHE TIIOHATHS: BEIIECTBO, XUMHUYECKHW JJIEMEHT, aToM, MOJEeKyJa,
OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJISIpHAas MacChbl, HOH, KaTHUOH, AaHWUOH, XWUMHYECKas CBA3b,
3IEKTPOOTPHULATENIBHOCTD, BAIECHTHOCTh, CTENIEHb OKUCIICHMUS,
MOJIb, MOJSIpHAasE Macca, MOJIAPHBIA  O00BEM, pPaACTBOPBI,  DIIEKTPOJIUTHI U HEDIEKTPOJIUTHI,
JNEKTPOJUTUYECKAST JUCCOLMALNS, OKHUCIMTENh W BOCCTAHOBUTENb, OKHCICHHE M BOCCTaHOBIICHHE,
TEII0BOM 2(EKT peaKIiu, OCHOBHBIE TUITHI PEaKIIUi B HEOPTAHUYECKON XUMUM;



— (QOpPMYITUPOBKH OCHOBHBIX 3aKOHOB M TEOPHUN XUMHH: aTOMHO-MOJICKYJSIPHOTO YYEHHS;, 3aKOHOB
COXpaHEHHUsI MACChl BEIIECTB, MIOCTOSTHCTBA COCTaBa BEIIECTB, ABOTaipo; nepuoanveckoro 3akona /. U.
MeHeneeBa; TEOpUU CTPOCHUSI aTOMa M YYEHHS O CTPOCHHUM BEUIECTBA; TEOPUHU DIIEKTPOIUTHUECKOU
JUCCOITMAITIY ¥ YUYCHHUS O XUMHYECKOU PeaKIliH;

®  Ha3bIBAMD.
— XUMHYECKHE JICMCHTBHI,
— COEJIMHEHMS U3YUCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;
— OpraHuWdYecKHe BellecTBa Mo X (opmylse: MeTaH, 3TaH, JTWJICH, aleTHJICH, METAHOJ, 3TaHOJ,
[JIMLIEPUH, YKCYCHAsl KUCIIOTa, TIII0K03a, caxaposa;

®  00BACHAMD:
— (UBUYECKUN CMBICT aTOMHOTO (MOPSIIKOBOTO) HOMEpa XUMHUYECKOTO 3JIEMEHTa, HOMEpa T'PYIIbl 1
nepuoja B nepuoauueckoit cucreme . . MenzaeneeBa, K KOTOPbIM 3JIEMEHT IPUHAIICKHUT;
— 3aKOHOMEPHOCTH M3MEHEHHsI CTPOCHUSI aTOMOB, CBOWCTB 3JIEMEHTOB B IpEACiiax MaJbIX MEPHOIOB U
A-rpym, a TaKKe CBOWCTB 00pa3yeMbIX HMH BBICIIMX OKCHJIOB U TUAPOKCHIIOB;
— CYIIIHOCTh IIPOIIecca AIEKTPOJUTHUECKON JUCCOMAIIMHN M PEaKIIUii HOHHOT'O 0OMEHa;

®  Xapakmepuzo8amo:
— XHMMHYECKHUE DJIEMEHTHI (OT BOAOPOAA 10 KalbI[Msl) HA OCHOBE WX IOJOKEHHS B MEPUOJUYECKON
cucTeMe XuMu4eckux 35eMeHToB J1. M. MenneneeBa u 0cOOCHHOCTEH CTPOCHHS KX aTOMOB;
— B3aMMOCBSI3b MEXK]Iy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTaHUYECKUX BEIIECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEHIECTB (ITPOCTHIX BEIIECCTB — METAIIOB
U HEMETAJUIOB, COCTUHEHUH — OKCHIOB, KHCIIOT, OCHOBAaHUH, aM(OTEPHBIX OKCHUIOB U THIPOKCUIIOB,
coJiei);

® onpeoensimn.
— COCTaB BEIECTB 110 UX (PopMyIiam;
— BaJICHTHOCTh U CTEIICHU OKHCIICHHS 3JIEMEHTOB B COCIMHCHUH,
— BUJIBI XUMHYECKOH CBS3U B COCIUHCHUSIX;
— THUIIBI KPUCTATMYCCKUX PEIIETOK TBEP/IBIX BEIIECCTB;
— IPUHAJICKHOCTH BEIIECTB K OMPEIETIEHHOMY KJIACCy COCTMHECHHIA;
— TUIIBI XUMUYECKUX PEaKIuii;
— BO3MOXHOCTh MPOTEKAHMS PEAKIIUi HOHHOTO OOMEHA;

® cocmaenamo:
— CXEMBbI CTPOEHHUSI aTOMOB TEPBBIX JIBA/IATH 3IEMEHTOB Nepuoaudeckoi cuctemsl . 1. Menneneena;
— (G OopMyIIBI HEOPTAHUUECKUX COSAMHEHNN N3YUEHHBIX KJIaCCOB BEIECTB;
— YpaBHEHHUSI XUMHUYECKUX PEaKIUi, B TOM YHUCJIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C MOMOILBIO
MeTOo/1a SJIEKTPOHHOTO OalaHca;

® 0Oe30nacHo obpawamecs:
C XUMUYECKOH MOCYI0i 1 TabOpaTOPHBIM 000PYIOBAHHUEM;

®  11POBOOUMb XUMUYECKULL IKCNEPUMEHM.!
— MOATBEPKIAIOIIUN XUMUYECKUN COCTaB HEOPTaHMYECKUX COCTMHEHUH;
— MOJATBEPKAAIOUIMN XMMUYECKUE CBOMCTBA N3YUEHHBIX KJIIACCOB HEOPTaHUUYECKHUX BEILIECTB;
— MO TOJYyYEeHHUIO, COOMpPAHHWIO M PACMO3HABAHMIO Ta3000pa3HBIX BEMIECTB (KHCIOPOJa, BOJIOPOJA,
YTJIEKHUCIIOTO ra3a, aMMHUaKa);
— TI0 OTPEACIICHUIO XJIOPUI-, CYIb(}aT-, KapOOHAT-WOHOB U MOHA aMMOHHUSI C TIOMOIIBI0 Ka4eCTBEHHBIX
peaKLuii;

®  BLIUUCTAMD!
— MacCCOBYIO JOJIF0 XUMHUUYECKOTO dJIEMEHTa TI0 opMyJie COeTMHEHNS,;
— MAacCOBYIO JOJIO BEILIECTBAa B PACTBOPE;
— Maccy OCHOBHOTO BEIIIECTBA 10 U3BECTHOM MacCOBOM JTOJIM TPUMECE;
— 00BEMHYIO JOJTI0 KOMIIOHEHTA Ta30BOi CMeCH;
— KOJIMYECTBO BEIIECTBA, 00OBEM MIIM MAacCCy BEIIECTBA IO KOJWYECTBY BEIIECTBA, 0OBEMY WIIM Macce
peareHToB, UK MPOIYKTOB PEaKlUH;

®  UCNONBL308aMb  NPUOOPEMEHHblEe 3HAHUS U YMEHUsT 6 NPAKMUYeCKoU OesmeibHOCmu U

NOBCEOHEBHOU HCUZHU:

— g 6e301acHOTo OOpaIeHusl ¢ BEIIeCTBAMU W MaTepHallaMH B TIOBCEHEBHOM JKU3HU M TPAMOTHOTO
OKa3aHMs NEPBOM MOMOIIM MPU 0KOTaX KUCIOTAMHU U IIEJI0YaMU;
— U1 OOBSICHEHUS OTACTBHBIX (PAKTOB U MIPUPOIHBIX SIBJICHUN;
— JUISl KPUTUYECKOM OIEHKH MH(POPMAITUH O BEIIECTBAX, HCIIOIb3yEMbIX B OBITY.



BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCSA

o XapaKTepU30BaTh OCHOBHBIC METOBI TIO3HAHUSI XUMUYECKUX 00BEKTOB: HAOIIOICHHE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHE;
. pasnuyaTh XUMHUYECKHUE OOBEKTHI (B CTATHKE):

— XMMHYECKHE AJIEMEHTBI U IPOCTHIC BEIIECTBA;
— MeTaJlIbl U HEMETAJUIbl M XapaKTepU30BaTh OTHOCUTEIHHOCTh MPUHAIJICKHOCTH TaKUX OOBEKTOB K
TOM WM UHOU IpyIIIE;
— OpraHu4ecKre U HeOpraHMYecKrue COeTUHEHUS;
— THJIPOKCUBI (KUCIOPOACOAEPIKAIINE KUCIOTHI, OCHOBAaHMSI, aM(OTEPHbIE THIPOKCUIBI);
— OKCHJIBI Hecosieo0pa3yolre U cojieoopas3yroriue (KUCIOTHBIE, OCHOBHBIE, aM(pOTEPHEIE);
— BaJICHTHOCTh M CTETNIEHb OKHCIICHHUS;
— CHCTEMaTHYECKHE U TPUBHAJIbHbIE TEPMUHBI XUMUYECKON HOMEHKIIATYPbI;
— 3HAKOBYIO CHCTEMY B XMMHHU (3HAKM M (OPMYJIbI, MHAECKCHI M KO3()(OUIMEHTHI, CTPYKTYpHBIE H
MOJIEKYJISIpHbIE (DOPMYJIbI, MOJIEKYJIIpHbIE M HOHHBIE YpPaBHEHUS DPEaKIIMii, MOJHBIE U COKpAIIEHHBIC
MOHHBIC YPaBHEHHSI PEAKIHA, TEPMOXUMHUYECKIE YPaBHEHUS, 0003HAUCHUS CTEIICHN OKHUCIICHUS U 3apsaa
MOHA B (pOpMyJIe XUMUYECKOTO COSTUHEHUS);
. pasnuyaTh XMMHUYECKHE OOBEKTHI (B JUHAMUKE):
— (hu3HYecKre U XUMUYECKUE CTOPOHBI MPOIECCOB PACTBOPEHHUS U TUCCOIUAIINN;
— OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U PEAKIIMN OOMEHa;
— CXEMBI U YpaBHEHUS XUMUYCCKUX PEAKITUH;
o COOTHOCHTB:
— 9K30TEpPMUYECKHE PEAKIIMU U PEeaKlUy TOPEHHUS;
— KaTaJIUTUYeCKHe 1 (pepMEeHTATHBHBIE PEaKIIHH;
— MeTaJlll, OCHOBHBIM OKCHUJ, OCHOBAHUE, COJIb;
— HEMEeTaJll, KHCIIOTHBIA OKCH/I, KHCIIOTA, COJIb;
— CTpOEHHE aTOMa, BHJI XUMUYECKOW CBSI3U, TUI KPUCTAIUTMYECKONW perméTku U (pu3nueckue CBOWCTBA
BEIIIECTBA;
— HaXO0XKJCHHE AJIEMEHTOB B PUPOJIE ¥ TPOMBILUIEHHBIE CITOCOOBI UX MOTy4EHUS;
— HE0OX0IMMOCTh XUMUYECKOTO ITPOU3BOJICTBA U TPEOOBAHUN K OXpaHE OKPY KaIOIIEe cpebl;
— HEeOoOXOJUMOCTh NPUMEHEHHS COBPEMEHHBIX BEIECTB M MaTepHalioB U TpeOoBaHUI K
3I0POBBECOCPEIKEHUIO;

° BBIZIBUT'aThb U OKCICPUMCHTAJIBHO IMPOBEPATH THUIIOTE3blI O XHUMHYCCKHUX CBOMCTBAxX BCIIECCTB Ha
OCHOBC UX COCTaBa, CTPOCHUS U IIPUHAAJICIKHOCTH K OHpC,Z[CJ'IéHHOMy KJ1acCy (rpynne) BCIICCTB,
L4 IMPOTHO3UPOBATH CIIOCOOHOCTh BCIICCTBA NPOABIIATL OKHCIHUTCIBHBIC HJINM BOCCTAHOBUTCIILHBIC

CBOICTBa C y‘IéTOM CTCIICHEH OKHCIICHUS 3JICMCHTOB, BXOJAAIIHWX B €Tr0 COCTaB, a4 TAKXKC IPOAYKTOB
COOTBCTCTBYIOIINX OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ;

L4 COCTaBJIATb YpPaBHCHUA peaKI_II/II\/’I C y4aCTUCM THUIINYHBIX OKHCIIMTEIIE W BOCCTAHOBHUTEIIEH Ha
OCHOBC JJICKTPOHHOT'O 6aﬂcha;
L OnpeaAcIATb BO3BMOKHOCTb IPOTCKAHUA XUMHUYCCKUX peaKHI/If/'I Ha OCHOBC J3JICKTPOXHUMHYECKOI'O

psiaa HanpsHKEHUH METalIoB, psAla AJIEKTPOOTPHUIATEIbHOCTH HEMETAIOB, TaOIUIbl pacCTBOPUMOCTH U
y4€Ta yCIIOBUI NPOBEICHUS PEaKIINii;

. IPOBOJUTH PACUYETHI 10 XUMHUECKUM (POpMyJiaM U ypaBHEHHSIM:
— JUIs BBIBOZA (POPMYJIBI COETMHEHUS IO MACCOBBIM J0JISIM 3JIEMEHTOB;
— JUIsl IPUTOTOBJIEHUS] PACTBOPA € UCIIOJIB30BAHUEM KPUCTAJUIOIUIPATOB;
— JUUIA HaXO0KJICHHUs JTOJIM BBIX0/1a IMTPOYKTA PEAKIIMH 10 OTHOLIEHUIO K TEOPETUYECKH BO3MOKHOMY;
— ¢ ucnosib3oBanueM npasuia I'eii-Jltoccaka 00 00bEMHBIX COOTHOLICHHUSX I'a30B;
— C MCHOJIb30BaHUEM MOHATUHI «KMOJIB», «KMMOJIbY, «4UCI0 ABOragpoy;
— 10 TEPMOXUMHUYECKUM YPaBHEHUSM PEaKLINU;

®  [POBOIUTH XMMHUYECKHH 3KCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOJJICHHEM TMpPaBHJI TEXHHUKH

0€30I1aCHOCTH:
— 10 YCTAHOBJICHUIO KAYE€CTBEHHOI'0 U KOJIMYECTBEHHOI'O COCTaBa COCAVNHEHUS;
— IIPY BBINIOJIHEHNUU UCCIIEOBATEIBCKOTO IPOCKTA;
— B JIOMAILIHUX YCJIOBUSIX;

o UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUYEBbIE KOMIIETCHIIUU ISl BBIMOJIHEHUS IPOCKTOB U y4eOHO-
HCCIIEI0BATEIBCKUX PAOOT MO U3YyUSHHIO CBOICTB, CIIOCOOOB MOIYYEHUS U PACIIO3HAHUS BEILIECTB;



o OTIpeNeNATh MCTOYHUKM XUMHYECKOW WH(pOpMalMU, MPEACTABIATh CIHUCOK HH(POPMAITMOHHBIX
pecypcoB, B TOM YHCIIE€ M Ha HHOCTPAHHOM S3BIKE, TOTOBUTH HH(OPMAIIMOHHBIH MPOIYKT U MPE3CHTOBATh
ero;

o OOBEKTHBHO OLIGHMBATh MH(MOPMALMIO O BEIIECTBAX M XUMHUECKUX IPOLECCaX, KPUTUYECKH
OTHOCHTCS K IICEBJIOHAyYHOH WHGOpMaIMK, HEZOOPOCOBECTHOM peKiaMe B CPEICTBAX MacCOBOM
uH(pOpMAaIHH;

COJEPXAHHUE KYPCA 9 KJIACC
IloBTOpEeHuUe U 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca
bunapusie coenuHenus. Okculpl cojeoOpasymooliue M HecosneoOpasyromue. [ 'HapoKCHb:
OCHOBaHUs, aM(pOTEPHbIE TUAPOKCHUIBI, KUCIOPOACOIepKaIue KUCIOTh. CpeHue, KUCIble, OCHOBHBIE U
KOMILJIEKCHBIE COJIH.

OO6oOuieHne CBeACHUH O XUMHUYECKUX peaknusx. Kiaccupukanuss XUMHUECKHUX PpEeakIui 110
pa3IMYHBIM TpU3HAKAM: COCTABy W YHCIy pPEarupyrolmx U O00pa3yIoluXcs BEIIECTB, TEIIOBOMY
s dexTy, 00paTUMOCTH, U3MEHEHHIO CTENECHEW OKHCICHHUS 3JIEMEHTOB, OOpa3yIOLIMX pearupyroiue
BEIIECTBA, arPEraTHOMY COCTOSIHUIO PEarupyroinux BEelIeCTB, HCIIOIb30BAaHUIO KaTalIU3aTopa.

[ToHATHE O CKOPOCTH XMMHUYECKOH peakuuu. DakTophl, BIHMAIONME HA CKOPOCTh XHUMHYECKHX
peakuui: MpuUpoJa  pearupyrolux — BeHIecTB, MX KOHIGHTpalus, TeMIeparypa, IUIOmaab
COIIPUKOCHOBEHUS, HATMYKE KaTtanu3aropa. Karamms.

JdeMoHcTpanumn
O3HakoMJIEHHE ¢ KOJUIEKIIUSIMHA METAJJIOB M HEMETAJLIOB.
O3HaKkoOMJIEHHE C KOJUIEKIIUSIMH OKCUIOB, KUCIIOT U COJICH.
3aBHUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT MPUPOJIbl PEaruPyIOIIUX BELIECTB.
3aBHUCHUMOCTh CKOPOCTH XMMHUYECKON PEeaKIK OT KOHIIEHTPALIUU PearupyroiuX BEeIIECTB.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW PEaKIuu OT IUIOMIaJd CONPUKOCHOBEHUS PEarupyromux
BEIIECTB («KHUTISIIHHA CIIOMN»).

e 3aBHCHMOCTb CKOPOCTH XUMHUYECKOM PeakIMu OT TEMIIEPaTypbl pearupyoLX BEIIeCTB.

JlaGopaTopHbIe ONbITHI

* B3aumopelicTBie aMMHaka U XJI0pOBOIOPOJA.

* Peakuus HeUTpaM3anum.

» Habmonenue tennoBoro 3¢ ¢dexra peakiiuy HeHTpain3aluy.

* BzaumonelictBue cepHoit KucioTsl ¢ okcuaom meau(Il).

* PaznosxeHue nepokcuia BOJOpOa ¢ MOMOLIbIO KaTajaa3bl KapTodes.

* 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH PEaKIHU OT MPUPOABI PEarHpyOIIUX BEIIECTB Ha IMpUMeEpe
B3aMMOJICHCTBHS PACTBOPOB THOCYJb(aTa HATpUs W XJjopuaa Oapus, THOCYNIb(haTa HATPUS U COISHOMN
KHCJIOTHI.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKON PeaKklUu OT MPUPOAbl METAJUIOB IPU UX B3aMMOJEHCTBHU C
COJITHOM KHMCIJIOTOM.

* 3aBUCHMOCTb CKOPOCTH XHUMHYECKOW PEaKIHMU OT MPUPOJbI KUCIOT MPU MX B3aUMOJEHCTBUU C
KEJIE30M.

* 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW PEaKLIUU OT TeMIepaTyphl.

* 3aBHCHMOCTh CKOPOCTH XUMHYECKOW PEAKIIMU OT KOHIIEHTPAIUH.

* 3aBHCHMOCTbh CKOPOCTH XUMHUYECKOW PEaKLIMH OT IJIOUIaId CONPUKOCHOBEHHSI pearupyromux
BEIIIECTB.

* 3aBHCHMOCTb CKOPOCTH XUMHUECKOW PEaKIIUU OT KaTaau3aTopa.

XuMHYeCKHe PeaKli B pacTBOPAX 3JIEKTPOJIUTOB

[TonsiTe 00 ANEKTPONUTUYECKON TUCCOLUMALUU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHL. MexaHusm
JUCCOLMAIMI  DJIEKTPOJIUTOB C PA3IMYHBIM  XapakTepoM CBsA3H. CTENeHb 3IEKTPOIUTUYECKOU
aucconranuu. CUIbHbIE U CIIA0bIE AIEKTPOIIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU HIIEKTPOIUTHUECKON auccoruanuu. Knaccudukanyus noHOB U UX
cBolcTBa. KHCIOTHI, OCHOBaHUS M COJIM KaK 3JEKTPOJIUTHI. VX Knaccupukanys 1 AUCCOLUAIHSL.

OO0me XUMHYECKHE CBOWCTBA KUCIIOT: M3MEHEHHE OKpPACKH WHAWKATOPOB, B3aMMOJICHCTBHE C
METaJUIaMH, OKCUAAMU W THIPOKCHUAAMHU METAUIOB M COJIAMU. MoseKyssapHble M MOHHbIE (TIOJIHBIE U
COKpalI€HHbIE) ypaBHEHHs peakiuil. XUMHUYECKHH CMBICI COKpAIIEHHBIX YpaBHEHUH. YCJIOBHSA
IIPOTEKAHUS PEAKIUI MEKIY MIEKTPOJINTAMU 10 KOHIA. Pl aKTHBHOCTH METAJIJIOB.



OO01Ire XUMHYECKHIE CBOMCTBA IIEI0UCH: B3aMMOACHCTBUE C KUCIOTaMH, OKCHUAAMU HEMETAILIIOB,
comsimu. OOIIME XUMHYECKHE CBOMCTBAa HEPACTBOPUMBIX OCHOBAHWM: B3aUMOJCHCTBHE C KHCJIOTaMH,
paziioKeHUe MpU HarpeBaHUU.

OO0me XMMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJCUCTBHE C KHCIOTaMH, IIEI0YaMH,
COJISIMU U METaJUIaMH. B3anMOIEiCTBUE KUCIBIX COJIEN CO LIEIOYaMH.

['unponu3 kak oOMeHHOe B3auMOJICICTBHIE coliel ¢ BOAOW. ['Maponn3 cou CHIIBHOTO OCHOBaHUS
1 crnaboi KUcioThl. ['uaponu3 comu c1aboro OCHOBAHUS U CHILHOW KHCIOTHI. BOIOpOIHBINM TOKa3aTeNb
(pH).

CBoiicTBa KHCJIOT, OCHOBaHUW, OKCHJOB M COJIEH B CBETE TEOPUM DIIEKTPOIUTHUYECKOM
JUCCOLMAIMU U MPEICTABICHUI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

JdemMoHcTpanuu
e lcnbiTaHue BEHIECTB U UX PACTBOPOB HA 3JEKTPOIPOBOTHOCTD.
e 3aBUCHUMOCTB IEKTPOIPOBOJHOCTU YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
e JIBmKeHUE OKpALICHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.
e Ormpezenenne xapakrepa Cpeibl B pacTBOpax COJIEH.

JlaGopaTopHbIe ONBITHI

* luccoumarus cinalpIxX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIOTHI.

* I3MeHeHne OKpacKu MHAMKATOPOB B KUCIIOTHOM Cpeie.

* Peakuus HeliTpanu3alnuy pacTBOpa WIEIOUN Pa3IUYHbIMU KUCIOTAMH.

* [Tonyuyenue runpoxcuna meau(Il) u ero B3aumoaelicTBre ¢ pa3InYHbIMUA KUCIOTaMHU.
* BzaumonelicTBue CHIIbHBIX KUCTOT ¢ okcuaom menu(1l).

* B3auMoIeliCTBHE KUCIIOT C METAJUIAMHU.

» KauecTBenHas peakiusi Ha KapOOHAT-HOH.

* [TosmyueHnue cTyIHSI KDEMHUEBOW KUCIIOTHI.

 KauecTBenHas peakiius Ha XJIOPU/I- UIIU CYJIb(aT-HOHBI.

* I3MeHeHne OKpacku MHANKATOPOB B IIEJIOUHOM Cpeie.

* B3aumoselicTBre 1IeI04Yel ¢ YTIEKUCIbIM T'a30M.

» KayecTBeHHas peakiiysi Ha KATHOH aMMOHHS.

* [Tonyuyenue runpoxcuna meau(Il) u ero paznoxxenue.

* BzaumonelicTBrue kapOOHATOB € KUCIOTaMHU.

* [Tonyuenne rugpokcuaa xenesa(lll).

* BzaumonelicTBue xene3a ¢ pactBopoMm cynbdara Mmeau(1l).

IIpakTnyeckne padoTsl

1. Pemenne skCiepuMEeHTAIBHBIX 33124 110 TeME « DJIEKTPOIUTHYECKAS TUCCOITUAIIHS.

HemeTa/ibl U UX coeJUHEHHSA

CrpoeHre aToMOB HEMETAJZIOB W MX I[IOJOXKEHUE B IIEPUOAMYECKON cucteme. Psp
ANEKTpOOTpHUIaTeNbHOCTU. KpHcTamuueckue pemeéTku HEMETaIOB — MPOCThIX BemecTB. dusnueckue
cBoWicTBa  HeMeTayuloB. OOlMe  XUMHMUYECKHE  CBOMCTBA  HEMETAJUIOB:  OKHCIHUTEIbHBIE U
BOCCTaHOBUTEJIbHBIE.

["anmoreHsl, cTpoeHHE UX aTOMOB M MoJIeKyJd. PU3NUECKUEe U XMMHUYECKHE CBOWCTBA IaJOTEHOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB TraJIOTEHOB B 3aBHUCHUMOCTH OT HX IOJIOKEHHSI B MEPUOJAUYECKOU
cucreMme. HaxokeHue rajoreHoB B IPUPOJE U UX NOJIydeHHe. bronornueckoe 3HaueHUE U IPUMEHEHNE
rajJloreHoB.

["aoreHoBOJOPO/IBI M COOTBETCTBYIOLINE UM KUCIIOTHI: TJIABUKOBAsI, COJIsiHAS, OPOMOBOIOPO/IHAS,
noJoBoopoaHas. ["anorennipl. KauecTBeHHBIE peakiiuy Ha TaJIOreHUu1-MOHbI. [I[prMeHeHne coequHeHmi
raJIOr€HOB.

Ob6mas xapakrepuctuka siemMeHTOB VIA-rpynmel. Cepa B mnpupoae U €€ MOJydeHHe.
ANOTpOIHBIE MOJAU(UKAIINN CEPBl U UX CBOMCTBAa. XMMUYECKHE CBOMCTBA Cephl U €€ IPUMEHEHUE.

CepoBoJOpO/I: CTPOEHUE MOJIEKYNbl, (U3NYECKHE W XHUMHUYECKHE CBOMCTBA, IMOJIY4YEHHE H
3HavyeHue. CepoBogopoanas kucinota. Cynshuabl 1 ux 3HaueHue. JIrloMHHOPOPHI.

Oxkcun cepri(1V), cepancrtas kucnora, cynbhuThl. KauecTBeHHas peakuus Ha CyIb(UT-HOH.

Oxcun cepoi(VI), cepHas kucnora, cynbgatsl. Kpucramioruapats!.

CepHast KHCJIOTa KaK CHJIbHBIA JJIEKTpOJuT. CBOMCTBA pa30aBICHHOW CEPHOM KHCIOTHI Kak
TUMAYHONW KHUCIIOTBI: B3aUMOJICUCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHJIAMH,
OCHOBaHUSIMHU U aM(QOTEPHBIMHU TUIPOKCUIAMU, cossiMu. KauecTBeHHas peakuius Ha Cyab(haT-HOH.



OOmast XapakTepuCTUKa 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aToMa U MOJEKYJIBI.
Ouznyeckue 1 XMMHUYECKHE CBOIMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro Onosoruyeckas posb.

AMMHaK, CTpOCHHUE MOJIEKYJbI U (PU3NYecKre CBOMCTBA. AMMMaYHas BOJA, HAIIATBIPHBIN CIIUPT,
ruapar ammuaka. J(OHOPHO-aKLENTOPHBIM MeXaHu3M OO0pa30BaHUS CBSI3U B KAaTHOHE aMMOHMSL.
BoccranoBurenbsHble cBoiicTBa ammuaka. Coiin aMMOHHMS U UX puMeHeHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHS.

Oxcuzpl azoTa: HeconeoOpasyrome U KUCIOTHBIE. A30THCTasi KUCIOTa W HUTPUTHL. A30THas
KHCJIOTA, €€ MOJy4YeHue U cBorcTBa. Hurpartsl.

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

OO0mast xapakTepucTuka 37eMeHTOB [VA-rpymmbl: OCOOCHHOCTH CTPOCHHUS aTOMOB, IPOCTBIX
BEILIECTB U COCAMHEHUH B 3aBUCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B IEPUOIUYECKON CUCTEME. Y TIIEPOI.
AnnotpornHele MOAU(HUKANIUU: anMas, rpagur. AMOpdHBIA yriaepoa: caxka, aKTUBUPOBAHHBIA YTOJb.
Ancopbuus. XuMuyeckue cBOMcTBa yriepoja. KokcoxuMuyeckoe MPOU3BOACTBO U €ro MPOIYKIUS.
KapOunpr.

Oxkcun yrnepona(ll): crpoenne Moinekynbl, moiayudeHue u cBoiictBa. Oxcuna yriaepoaa(IV):
CTPOCHHUE MOJIEKYJIbI, TOJlyYeHHE W CBOWCTBA. YTOJbHAs KUcioTa. CONMM YyroJdbHON KUCIOTHI: KapOOHATHI
U TUIpokapOoHaThl. TexHuyeckas U MUIleBas coja.

Opranuyeckasi XuMus. YTJI€BOIOPOAbI.

Mertan, 3TaH 1 IponaH Kak MpejaeiabHble (HACBIIEHHBIC) YTIEBOAOPOAbl. DTUIICH U alleTUJICH KaK
HenpeaenabHble  (HEHACBIIICHHBIE) yriieBoaopoabl. CTpykTypHble (GopMyssl BemecTtB. [ opeHue
yIieBoAopoAoB. Peakiiuu neruaprupoBanus IpeAeIbHbBIX YIIIEBOIOPOIOB.

CrnupTbl. OTWIOBBIM CHOUPT, €ro IOJIy4eHUE, INpPUMEHEHHE U (U3NOJIOTUYECKOE JEICTBHE.
TpéxaroMHBIi CIUPT MIHLIEPUH. YKCYCHAs! KUCIIOTA KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: ctpoeHue aroma u HaxoxaeHue B npupoje. Cunmuuuisl v cuiad. CBOMCTBa KpEMHUS.
Oxcun kpemuusi(IV). Kpemuuesas kuciora u e€ couu.

[TpousBoacTBO crekina M LeMeHTa. [Ipoaykius CUIMKAaTHOM NPOMBIIIIEHHOCTU: OINTUYECKOE
BOJIOKHO, KepaMuka, papdop, dpasHc. OnTuueckoe BOJIOKHO.

Hewmerannel B mpupose. @pakiuroHHAs MEPEroHKa XUAKOTO BO3/AyXa KaK CIOCO0 MOJyuYeHUs
KHCJIOpOAa, a3oTa 1 aprosa. [lonydenue pocdopa, kpeMHHUs, XJI0pa, HoJa. DIEKTPOIU3 PaCTBOPOB.

[TosrydyeHne cepHOMl KUCIOTHI: ChIpbE, XMMHU3M, TEXHOJOTHYECKAsl CX€Ma, METOJ| KUIISALIEro Clos,
IOPUHIUIBL TEIUIOOOMEHa, MPOTHBOTOKAa M LUPKyJsmuu. OneyMm. IIpom3BoacTBO ammMaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs cXeMa.

JdemoncTpanuu
Konnekuus HeMeTaos.
Moenu KpucTalNIn4eCKUX PEIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaATOp U MPUHIMIIBI €70 PAOOTHI.
["'opeHne HeMeTallJIOB — MPOCTHIX BELIECTB: cepbl, ocdopa, IPeBECHOIO yIJIsl.
OO0pa31bl raJOreHOB — MPOCTHIX BEIIECTB.
BzanmoeiicTBIIEe TAIOTEHOB C METAJIIIAMH.
BriTecHenue xyiopa 6poMoM WM HOJA U3 paCTBOPOB MX COJIEH.
Konnexknus npupoaHbIX COEIMHEHUH XJIOPA.
B3aumonelicTBue cepel ¢ MeTasIaMy.
I"'openue cepbl B KUCIOPOJE.
Komnexnust cynbuaHbIX py.
KavecTBenHas peakuus Ha cylb(UI-HOH.
ObecrBeurBaHNE OKPALLICHHBIX TKAHEH CEPHUCTHIM Ta30M.
BzaumopeiicTBue KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.
OOyriMBaHNe OpraHMYECKUX BEIIEeCTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Huarpamma «CocTaB BO3yXxay.
Buneodparmentst u cnaiasr «[Itnusn 6a3zaps.
[Tomryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Pasnoxenne 6uxpoMara aMMOHUSI.
B3anmopeiicTBre KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO.
I'openue y€pHoro nopoxa.
Pa3znoxeHne HUTpaTa Kajaus U TOPEHUE B HEM JPEBECHOIO YIOJIbKA.



OO6pa31el IPUPOAHBIX coeanHEeHu Gocdopa.

['openue docdopa Ha BO3LyXe U B KUCIOPOJIE.

[Tonyyenue 6enoro gochopa 1 UCHIBITAHUE €TO CBOICTB.
Komnexnust «O0pasisl IPUPOIHBIX COSTUHEHUN YTIepoaay.

[Moptper H. J. 3enunckoro. Ilornomenne pacTBOPEHHBIX BEIIECTB WIIM Ta30B aKTUBUPOBAHHBIM
YTIIEM.

YcerpoiicTBO npoTrBOrasa.
Monenu MoeKyJ METaHa, 3TaHa, STUJIEHA U alleTUIICHA.

BsanmopneiicTBue sTriIeHa ¢ OpOMHOI BOJIOHM M pacTBOPOM IEpMaHraHaTa Kajus.
OO01re XMMUYECKHE CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHast peakiiis Ha MHOTOAaTOMHBIE CITUPTHI.

Komnexnust «O0pasipl IPUPOIHBIX COSAUHEHUH KPEMHUS.

Komiekuus crekia, KEpaMUKH, LIEMEHTA U U3/I€TUHN U3 HUX.
Komexkuus npoayKuuy CHIMKaTHOM ITPOMBIIITIEHHOCTH.
Buneogparmentsl u cnaiinpsl «IIpou3BoaCTBO CTEKIIA U LIEMEHTa».
Komnexuus «IIpuponHeie coenHEHNs HEMETAIUIOBY.

Buneogparments! u cnaiiipl « @pakiimoHHas IEPErOHKA )KUIKOTO BO3TyXay.

Buneopparmentst  u  cnaiiael  «llosmyueHue  Bogopoja,  KUCIopoJa M TaJOT€HOB
ANEKTPOIIUTUYECKUM CIIOCOOOM).

Mopenu annapaToB JUis IPOU3BOICTBA CEPHOI KUCIIOTHI.
Mogenb KUnsmero cios.
Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodparments! u cnaiinbl «IIpou3BoaCTBO CEpHON KUCIOTHI.
Buneogparments! u cnaiinsl «IIpon3BoacTBo aMmMuakay.
Komnexuus «CpIpb€ AJIs NOIyYEHUs CEPHOM KUCIIOTBI».

JlaGopaTopHble ONBITHI

* PacriozHaBaHue ranoreHu1-noHOB.

* KauecTBeHHbIe peakiiuu Ha Cynb(aT-uoHbI.

» KauecTBeHHas peakuysi Ha KATHOH AMMOHMUS.

* XMMHYECKHE CBOMCTBA A30THOM KUCIIOTHI, KaK 3JEKTPOJIUTA.

» KauectBeHHbIe peakiuu Ha ¢pochaT-1oH.

* [IonmydeHne 1 CBOKCTBA YIOJIBHON KMCIIOTHI.

» KauecTBeHHas peakiys Ha KapOOHAT-HOH.

* [Iponyckanue yriekuciioro rasa yepes pacTBOp CHIIMKaTa HaTpHsL.
IIpakTnyeckne padoTol

2. VI3yueHne CBOWCTB COJISTHOM KHCIIOTHI.

3. 3y4yeHue CBOMCTB CEpHOM KHCIIOTHI.

4. IlonydyeHne aMMHaKa U U3y4EHHUE €r0 CBOMCTB.

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

MeTtajibl M X COCAUHEHUS

ITonoxxeHne MeTajyloB B NEPUOAUYECKON cucTeMe Xxumudeckux snemeHToB [l M. Menneneesa,
CTPOEHHE aTOMOB M KPHUCTAJUIOB METAUIOB. MeTtalmmyeckas CBA3b U METAJUINYECKAsl KpUCTaJUIMYeCcKas
pemérka. Ou3nueckue CBOWCTBA METAIUIOB: JEKTPO- U TEIJIONPOBOIHOCTh, OTpaXKaroIias ClloCOOHOCTb,
IJJACTUYHOCTh. YEPHBIE U LIBETHBIE METAJIIIBL.

Mertainbl Kak BOCCTAHOBUTEH. DINEKTPOXUMUYECKUH Psiji HANIpsDKEHUN. B3aumoielicTBue MeTalaos
C HEMeTaJlllaMH1, OKCHJIaMH, KUCIIOTaMH, COJIIMH. AJTIOMUHOTEPMHUSL.

OOmast xapakrepucTuka 3mneMeHTOB |A-rpynmnbl. OKCHIIBI U THAPOKCUIBI MIETOYHBIX METAJIOB, UX
IIOJIy4Y€HHUE, CBOMCTBA, IPUMEHEHNE. BakHelIMe COMM NIEIOYHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJIE U
JKU3HM YEJI0BEKA.

OOmas xapakrepuctuka 31eMeHTOB |IA-rpynmel. Okcuabl M TMIPOKCUABI IEIOYHO3EMEIbHBIX
METaJUIOB, UX IIOJyYEHHE, CBOMCTBA U NPUMEHEHHE. BaxHelue CoJIM IEI0YHO3EMENIbHBIX METaJlIOB,
UX 3Ha4€HHE B IPUPOJIE U KU3HU uyesioBeka. KapOoHaThl M rujpokapOOHaThl KaJIbLUS.

Bpemennas u mocTostHHasE KECTKOCTh BOJbL. CrocoOBl yCTpaHEHUsI BpPEMEHHOH KECTKOCTH.
Crioco0Obl yCTpaHEeHHsI TIOCTOSTHHOM KECTKOCTH.



CoenvHEHUs alOMUHUS B TpUpOJe. XUMUYECKHE CBOWCTBa amoMuHHUsS. OCOOCHHOCTH OKCHAA H
THIPOKCHIA QITIOMHHMS Kak aM@OTepHbIX coenuHeHuil. Bakueiimne conu amoMHUHUA (XJOPHA,
cynbdar).

OcobennocTu cTpoeHus aroma skenesa. JKene3o B npupone. Baxueimue pyast xenesa. [lonyuenue
gyryHa u cramu. Oxcuabl u ruapokcuabl xeneza(ll) u (II). Comum xenesa(Il) u (II). O6HapyxeHue
KaTHOHOB JK€J€3a B paCTBOpE. 3HAUCHHE COCMHEHUN Kene3a.

Koppo3sust razoBas (xumudeckas) v 3JIEKTPOXUMHUECKas. 3aliuTa METaJIOB OT KOppo3uu. MeTasuibl
B mnpupoae. llonsarne o wmertasmyprun. Yé€pHas u uBerHas wMetamwnyprusa.  [lupomeramtyprus,
THIPOMETAJUTYprusi, dJieKkTpoMeTatyprus. JlomeHHsld mporecc. llepepaboTka dyryHa B CTalb.
DIeKTpoIN3 PacIuIaBoOB.

JdemMoHcTpanuu

e B3sauMopelcTBue HATPUsl, JINTHUS U KAJIBLUSA C BOJIOK.

e ['opeHue HaTpus, MarHus U KeJie3a B KUCIOPOJE.

e Bcnblka TepMUTHOM CMeECH.
B3anMozeiicTBre cMecu MOPOLIKOB CEPBI U Keje3a, IUHKA U CEpPBL.
B3anmopeiicTBrue amtOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3anmopeiicTBue xene3a u Meu ¢ XJI0pOM.
B3aumoneiictBe Meau C KOHUEHTPUPOBAHHOM CEpPHOM KHUCIOTOM W a30THOM KHUCJIOTOU
(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
Okpacka IIaMeH! COeIMHEHUSIMU 11IEJTOYHbIX METAJIJIOB.
Okpacka IIaMeH! COEIMHEHUSIMU 111€JT0YHO3EMENIbHBIX METAILIOB.
["amienue u3BecTy BOJOM.
[Tonyuyenue xECTKOI BOBI B3aMMOJIEUCTBUEM YTIJIEKUCIIOTO T'a3a C U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMEeHHOM KECTKOCTH KUIMSTYEHUEM U 100aBIEHUEM COJIbI.
YcTpaneHue NoCTOSIHHOM KECTKOCTH 100aBIEHUEM COJIbI.
VIOHHUTHI ¥ IPUHITAIT UX ASHCTBUS (BHACO(PArMEHT).
Konnekuus npupoaHbIX COCTUHEHUN aTFOMUHUS.
BuneodpparmenTs! u cnaiipl «OKCUA aTIOMUHUS U €70 MOAU(DUKALTI.
[Tomyuenue ampoTEpHOTO THAPOKCHAA ATTFOMUHUS U UCCIIEIOBAHUE €0 CBOMCTB.
Komneknusa « XuMu4ecKknue UCTOYHUKH TOKA».
Pe3ynbrarel UIMTENBHOTO OSKCHEPUMEHTA M0 M3YYCHUIO KOPPO3WU CTaJbHBIX W3JEIU B
3aBUCUMOCTH OT YCJIOBUHM MPOLECCOB.
Boccranosnenue menu u3 okcuaa menu(Il) Bogopomgom.
BuneodpparmenTs! u cnaiiasl «IIpon3BoACTBO UyryHa U CTaIN».
BuneodpparmenTs! u crnaiiapl «3aenus u3 4yryHa u CTajam.
BuneodpparmenTs! u cnaias! «IIpor3BoaACTBO aIFOMUHUSD.
JlabopaTopHbIe ONbITHI
* BzaumoneiicTBue xenesa ¢ pactBopoM cyibdaTta meau(1l).
* [TomyueHnne U3BECTKOBOM BOBI U OIBITHI C HEW.
* [Tonyuenne ruapokcuaos xkenesa(ll) u (111).
» KayecTBeHHbIE peaKkIIMy HA KATUOHBI JKeJe3a.
IIpakTHyeckne padoThI
6. XKEcTkoCTh BO/IBI U CLIOCOOBI €€ yCTPaHEHUsI.
7. PemeHue 3KCIepUMEHTAIBHBIX 33/1a4 110 TeMe « MeTaliby.

XuMus H OKpyKaoLas cpeaa

Crpoenue 3eMiu: sIpo, MaHTHs, 3eMHasl Kopa, JTuTtocdepa, ruapocdepa, atmochepa. XUMUYECKHA
cocraB 3emuu. l'opubie mnopoasl. Munepansl. Pyasl. Ocanounsle ropHble nopoAsl. llomes3nbie
HCKOIIaEMBIE.

HcTouHMKM XUMUYECKOTO 3arps3HEHHS OKpyxkaromield cpenpl. [1o0anbHBIE HSKOJOTHYECKHE
npoOJeMbl YeloBeYeCTBa: HapylIeHHEe OWOTeOXMMHMYECKHX KpPYrOBOPOTOB XHMHYECKHUX HIIEMEHTOB,
MOTEIUIEHUE KJIMMAaTa, KUCJIOTHBIE JOKIU U 1p. O30HOBBIE AbIpbl. MeEXIyHapOIHOE COTPYAHHUUYECTBO B
00JIaCTH OXpaHbl OKPYXKAIOIIEH cpesibl OT XMMUYECKOTO 3arpsi3HEHHsL. «3eIEéHast XUMUSD».

JdemoHcTpauuu

e Buneodparmentsr u cnaiiasr «CtpoeHue 3eMin U €€ XUMHUYECKUN COCTaBY.

e Komnekuus MUHEPAIOB U TOPHBIX MOPOJI.



e Komnekuus «Pyapl METaII0BY.
e BuneodparmenTsl u ciaiipl «I 100anbHbIE SKOJIOTHYECKHE TPOOIEMbI YETOBEUECTBAY.
e BuneodparMeHTs U CIalibl O CTETIEHU 3KOJIOTMYECKON YUCTOTHI TOBAPA.
JlabGopaTopHbie ONBITHI
* M3ydenue rpanura.
* M3yueHne MapKUpOBOK pa3IMYHbIX BUJOB IPOMBIIUIEHHBIX U IIPOJOBOJIECTBEHHBIX TOBAPOB.

O0600meHne 3HAHUI M0 XMMUHM KYyPca OCHOBHOM IIKOJIBI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy
CrpoeHne atoMa B COOTBETCTBHM C IIOJIOKCHHMEM XHUMHUYECKOIO DJIEMEHTA B IEPUOAMYECKON
cucreme. CTpoeHHE BEILIECTBA: XUMUYECKasl CBA3b M KPUCTAJUIMUYECKasl peII€TKa. 3aBUCUMOCTb CBOWCTB
00pa30BaHHBIX IEMEHTAMHU IPOCTHIX BELIECTB (METaNIOB, HEMETAJUIOB, OJIArOPOAHBIX TIa30B) OT
IIOJIOXKEHUS DJIEMEHTOB B IIEPUOJUYECKON CHCTeME. THUIOI0rus HEOPraHMYECKUX BEILECTB, pa3/eiieHue
UX Ha KJ1acchl ¥ rpynnsl. [Ipencrasureny.
[Ipu3Haku W ycnoBus NPOTEKaHUS XMMMYECKUX peakUMi. THUIONOrus XMUMHUYECKUX PEaKkIUil I10
pa3nuYHbIM Npu3HaKaMm. Peakiiuy noHHOro o6MeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
XUMUYECKHE CBOMCTBA IPOCTHIX BEILIECTB. XapaKTepHbIE XMMHUUECKHUE CBOICTBA COIE00pa3yIOIIUX
OKCHJIOB, THJJPOKCHUI0B (OCHOBaHUM, KUCIIOPOJICOACPKALIUX KUCIOT U aM(pOTEPHBIX
TUJIPOKCHJIOB), COJIEH.



KanennapHo - TemaTnueckoe nJiaHMpoBaHue Mo XuMuu 9 kiacce (24aca, Bcero 684.)



n/n

Tema ypoxka

XapakTepucTHKA 1eATeJIbHOCTH
yuamuxcs YY /1

IIpakTHyeckas
4acThb

JlaTa

IJ1aH (akr

BBeaenue. O0masn xa

PAKTEPUCTUKA XUMHUYECCKHUX IJIEME

HTOB U XMMHYECCKHUX peammﬁ.

Ilepuoguuecknii 3aKoH u nepuoandeckas cucrema JI.M. Menpaeiaeena (104).

1-2 | Xapakrepucrtuka XapakTepucTUKa  3JIEMEHTOB 1-3 | BBoanbIii

XUMHUYECKOTO MEPUOJOB IO HUX IOJIOKEHUIO B | HHCTPYKTAXK IO
3JIEMEHTA Ha [Tepuonnueckoit cucreme xumuyeckux | Th.
OCHOBAaHHU €r0 snementoB JI. WM. MengeneeBa; | JleMmoHcTpanuu.
MOJIOKEHUS B XUMHYECKHX CBOUCTB amQoTepHBIX | Momenu aToMOB
ITepuoanueckoit OKCHJIOB U TUApOoKcHaoB. CocTaBieHHUE | 371eMeHTOB 1-3
cucremMe MOJICKYJISIPHBIX, MOJIHBIX U | IEpUOIOB
J1. 1. MenneneeBa COKpAIllCHHBIX HMOHHBIX ypaBHEHUI

peakuuii

3 AmdorepHbie Omnpenenenne NOHATHS «amM(pOTEpHBIC JlabopaTopHbIii
OKCHIBI U COCITUHCHHUSY. onbIT Nel.
TUPOKCHIBI [IpoBeneHue onsITOB, [Tonyuenue

MOATBEPKIAIOIINX XUMUUYECKUE TUAPOKCU]IA

CBOMCTBa aM(DOTEPHBIX OKCUJIOB U IHMHKA U

TUAPOKCHJIOB. MCCJICIOBAHKE
€ro CBOMCTB

4 [Tepuoanueckuit Co3ganue MOJENEH C BRIIEICHUEM
3aKOH U CYIIIECTBEHHBIX XapaAKTEPUCTUK
[lepnonnueckas 00BEKTa U MPECTaBICHUEM HX B
cucrema /1. 1. MIPOCTPAHCTBEHHO-TpapUUECKO WIn
MeneneeBa B 3HaKOBO-CUMBOIIMYECKO hopme.

CBETE YUYCHHS O
CTPOEHHH aTOMa

5 Xumuaeckas XapakTeprucTrKa PO XUMHYECKUX
OpraHu3aIus 3JIEMEHTOB B KMBOI M HEKUBOU
JKHUBOH U HEKUBOU npupoje. CocTaBieHnue aHHOTAIH K
MPUPOIBI TekcTy. OmnpeneneHue nenu yueOHoi

NESATETLHOCTH C TIOMOIIBIO YUUTEIS U
CaMOCTOATENIbHO, TIOMCK CPEJICTB €€
OCYIIECTBJICHUS 110 TUIaHY.

3] Knaccudukanus Onpenenenns NOHATHN «XUMHUYECKAs JlabopaTopHbIii
XUMHUYECKHUX peaKIus, «PEaKIu COSTUHEHUS, onbIT Ne 2.
peakuuit «pEeaKIUu Pa3I0KEHUD), KPEAKIIMHU 3amenieHue
0 Pa3JIMYHBIM 0oOMeHay, «peaKIuu 3aMEeIICHUS, KEJIe30M MEIH B
OCHOBaHUSIM «peaKIuu HeUTpalIu3aum, pacTBope

«3K30TEepPMUYECKHE PEaKIIUN»,
«QHJOTEPMHUYECKHE PEAKLIUN,
«O0paTHUMBIEC PEAKITHI,
«HEeoOpaTUMbIE peaKkIumy,
«OKHCITUTENIbHO ~-BOCCTAaHOBUTEIbHBIE
peaKLun», «TOMOTE€HHBIE PEAKIIUIY,
«TETEPOreHHBIE PEAKLIUNY,
«KaTAJIMTUYECKUE pEaKLUn»,
«HEKATAINTUYECKUE PeaKIu»,
«TETUIOBON APPEKT XUMHUECKON
peaKIUm».

XapakTepucTUKa XUMUYECKUX

cynbdaTta Meau

(1)




peakuuii o pa3IMYHbIM MPU3HAKAM.
CocraBieHrne MOJICKYJISIPHBIX, TIOJTHBIX
Y COKpAIICHHBIX HOHHBIX YPABHEHHI
peakuuii. OnpeaeneHne OKUCIUTENS U
BOCCTAHOBUTEIIS, OKUCJICHHS U
BOCCTAaHOBJICHHS.

Habntonenue u onucanue peakuun
MEX/y BEIIECTBAMHU.

ITonsTue o
CKOpOCTH
XUMHUYECKOH
peaKkuuu

OmnpeneneHne NOHITHS «CKOPOCTh
XUMUYECKON peakuun». OObsICHEHUE C
MIPUBEJICHUEM TPUMEPOB BIIUSHUS
HEKOTOPBIX (haKTOPOB HA CKOPOCTH
XUMHUYECKUX peakuuid. Habmonenue u
OTHMCaHUE PEAKIINI MEXITy
BCIIECTBAMH C IIOMOIILIO
€CTECTBEHHOT'O (PyCCKOTO MU
POJTHOTO) SI3BIKA U S3BIKA XHUMHUH.
[IpoBeaeHue ONMBITOB,
MOATBEPIKIAIOMIUX 3aBUCHMOCTh
CKOPOCTH XMUMHUYECKOU PEAKIIUH OT
pa3nuyHbIX (HaKTOPOB

JlabopaTopHbIii
onbIT Ne3
3aBUCUMOCTh
CKOPOCTH
XUMHYECKOU
peaxkuuu

OT Pa3JINYHBIX
(dhakTOpOB

Kartanuzatopsl

OnpeneneHue NOHATUS
«KaTaJIU3aTop».

Hab6mronenue n onrcanue peakiui
Mex 1y BeuectBaMmu. [IpoBenenue
ONBITOB, NOATBEPKIAAOIINX BIUSHUE
KaTaJau3aTOpOB Ha CKOPOCTh
XUMHYECKOHN peakiuu

0O0001eHne u
cucTeMaTu3aIus
3HAHUH 110 TEME
«BBeneHue.

[IpencraBnenue nHbOpMAIUU IO TEME
«BBenenune. O01mas xapakTepUCTHKA
XUMUYECKUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUH.
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMUYECKUX
anemeHToB 1. . MenaeneeBa» B BUjie
TaOJIUII, CXEM, OTIOPHOTO KOHCIIEKTA.

10

KonTtpoabHasn
padora Nel

10 TEME
«BBeneHue.

Brimonaenue pacyeTos 1o
XUMHYECKAM (POpMYJIaM U
YpaBHEHUSAM peaKUN

BapuanTsl

g epeHIpoBaH
HOM KOHTPOJIbHOU
paboThI

Tema 1. Metasuibi (144).




11 [Tonoxenue OrnpezenieHne MOHATUS «METAJIBD).
3JIEMEHTOB OrnpeneneHne NOHATUSA <P
METaJIOB B AKTUBHOCTH METAILJIOBY.
[Tepuoanueckoit CocraBieHue XapaKTepUCTUKHU
cucreme /1. W. XAMHUYECKHX JJIEMEHTOB METAJUIOB 10
Meuneneesa u UX MoJ0xeHuto B [lepuognyeckoii
0COOEHHOCTH CUCTEME XUMUYECKUX 3JieMeHTOB /1. 1.
CTPOCHHUS Meneneesa.
UX aTOMOB. VYcraHoBIEeHHME TPUUYMHHO -
dusugeckue CJIIEJCTBEHHBIX CBS3€M MEKIY
CBOMCTBA CTPOEHHUEM aTOMa, XUMHYECKOU
METAJIOB. CBS3bI0, TUIIOM KPUCTAJUTMYECKOM
CmuiaBsl. pELIeTKH METAJUIOB U UX COCIMHEHUH,
ux 00ImKMHU (PU3UYECKUMU U
12 XuMH4YeCcKue XUMHYECKUMHU CBOWCTBAMH. JdemoHcTpaumu.
ceoiictBa MetayutoB | CocTaBieHHE MOJIEKYIISIPHBIX B3aunmopeiictBue
YpaBHEHUH peakuuid, METaJIIOB c
XapaKTEPHUIYIOIMNX XUMHUECKHE HEMeTaJUIaMH.
CBOMCTBa METAJIOB U UX JlabopaTopHbIii
COCITMHEHUH CIIOCOOBI IMOTYICHUS onbIT Ned.,
METaJUIOB. 3JIEKTPOHHBIX YPaBHEHUI B3aumopeiictBue
MPOLECCOB OKUCIICHHUSI- pacTBOPOB
BOCCTaHOBJICHUS; YPABHEHUI KHUCJIOT U COJIEH C
JJIEKTPOJIUTUYECKON JUCCOLMALINHY; MeTaJUIAMU
13 | Meramisl B MOJICKYJIAPHBIX, IOJHbIX U JlaGopaTopHnbie
npupone. Obuue COKpAILICHHBIX NOHHBIX YPABHEHHI onbIThl Ne5
CII0COOBI X peakLui ¢ yyacTueM OkparnmBanue
MOJyYEHUs anekTpoautos. Habmonenune n MJIAMEHU COJISIMHU
ONMMCaHUE XUMUYECKOTO HIEJIOYHBIX
AKCIIEPUMEHTA. METaJJIOB
14 ITonsiTHE O OnpeneneHus MOHATHI «KOPPO3UL»,
KOpPpO3UH «XUMHYECKasi KOPPO3US»,
METaJUIOB «OIIEKTPOXUMHUYECKAST KOPPO3HUS.
Nnnroctpanust NOHATUN «KOPPO3USD,
«XUMHYECKasi KOPPO3Us»,
«AIIEKTPOXUMHUYECKAsT KOPPO3HSI»
puMepamMu IIPOIIECCOB,
MPOUCXOISAIINX C Pa3TUYHBIMU
METaJTaMH.
XapakTepucTuka CrocoO0B 3alIUThI
METAJJIOB OT
KOppO3UHU
15- | Oo6mas Onpenenenne NOHATHUA. JdemoHcTpaumnu.
16 XapaKTEePUCTUKA XapakTepucTUKa CTPOSHUS U OOIIUX O06pas3iibt
aeMeHTOB [A (U3MYECKUX U XUMHUUECKHUX CBOMCTB LIEJIOYHBIX U
TPYIIIIBIL. LIEJIOYHBIX U HIEJIOYHO-3EMENIbHBIX HIEJI0YHO3EMETbH
CoenuHenus METaJUIOB; OKCHJIOB U THAPOKCHJIOB BIX METAJUIOB.
HIEJIOYHBIX LIEJIOYHBIX U HIEJIOYHO-3EMENIbHBIX B3aumopeiictBue
METaJUIOB METaJUIOB. HaTpHs, JIUTHS C
OOBbsiCHEeHNE 3aBUCUMOCTH CBOHCTB BOJIOM.
LIEJIOYHBIX U HIEJI0YHO-3EMENbHBIX B3anmopeiicteue
METAJUIOB OT MOJIOKEHUS B HaTpHs C
[Tepuonnueckoit cucreme KHUCJIOPOJOM




17- | lllenouno3emensusl | CocTaBiieHHE MOJEKYJISIPHBIX JleMoHcTpaL UK.
18 | € MeTasL. YpaBHEHUH peaKIiui, BsanMoneﬁCTBHve
Coe/IHHeHHs XapakTEPU3YIOIINX XUMUYECKHE KaJIBLIUS C BOJOM.
IIET0THO3eMEJTBHEL CBOMCTBA LIEJIOYHBIX U LIEIOYHO- B3anmopeiictBue
3eMEJIbHBIX METAJJIOB U UX MarHus ¢
X MeTajlios COEIMHEHMI: 3JIEKTPOHHBIX YPABHEHUHN | KHCIOPOJIOM.
IIPOLIECCOB OKUCIICHHUS - JlabopaTopHbIii
BOCCTAHOBJIEHUS; YPABHEHUI onbIT Ne6.
AJIEKTPOJIUTUYECKON JUCCOIUALINY; BzaumogeiictBue
MOJICKYJISIPHBIX, TIOJTHBIX U KaJIbLUS C BOJIOW.
COKpAIllCHHBIX MOHHBIX YPAaBHEHU [Tonyuenue
peakuil C y4aCTHUEM JIEKTPOJIUTOB. TUAPOKCH]IA
VYcraHoBIEeHNE TPUYUHHO- KaJIBLIUS U
CJIEICTBEHHBIX CBA3EH MEXIY HCCIIE0BAHUE
CTPOEHHUEM aTOMa, XUMHYECKOU €ro CBOMCTB
CBSI3bI0, TUIIOM KPUCTAIIIMYECKOM
PEUIETKH WEIOYHBIX METAJUIOB U UX
COCIMHEHUH, UX XUMUYECKUMHU
CBOWCTBaMHU
19- | AmoMunui CocraBieHue XxapaKTepUCTUKHU JlaGopaTopHbIii
20 U €ro COCAMHEHUS AITIOMUHUS U JKEJIE3bI M0 €ro onbIT Ne/
1oJ0xeHuto B Ilepuoanueckoi [Tonyuenue
cucremMe Xxumuueckux anementoB [. M. | ruapokcuaa
Meneneena. QIIOMUHUS U
XapakTepucTruka CTpOeHUs, UCCJIEI0BAHNE
(hbU3MYECKUX U XUMHUYECKUX CBOMCTB €ro CBOMCTB
21- | Keneso u ero AIFOMUHUS U KETE3bI. JdemoHcTpaumnu.
29 COEIUHEHUS XapaKTepHchavq)mnqecmx u B3anmopeicrteue
XUMUYECKUX CBOMCTB OKCHJIA U METaJUIOB C
TUJIPOKCH/IA ATTFOMUHHUS, OKCHJIA U HEMeTaJUIaMH.
TUAPOKCH]IA KEJE3bI. [Tonyuenune
OOBscHEHNE 3aBUCHMOCTH CBOMCTB TUAPOKCH]IOB
AIFOMUHHUS 1 JKEJIE3bI OT MOJO0KEHHUS B xenesa (1) u
Ilepuonnueckoit cucteme xumuueckux | (l1).
anemenToB JI. 1. Menneneesa. JlabopaTopHble
CocraBneHrue MOJCKYJISIPHBIX onbIThI Ne8
YPaBHEHUH pPEaKLUu, B3anmopeinicTeue
XapaKTEPUIYIOMNX XUMHIECKIE JKese3a ¢ COJISTHOM
CBOMCTBA aJTIOMUHUS U €T0 KHCIJIOTOM.
COEIMHEHUH JKeJIe3bl U €ro [Tonyuenue
COEJMHEHUS: DJIEKTPOHHBIX YPABHEHUN | THIPOKCHIOB
MIPOLIECCOB xenesa (I1) u (1)
BOCCTaHOBJICHUS; OKUCIIEHUS U U3YUYEHUE UX
YpaBHEHUHU 3JIEKTPOJIINTUIECKON CBOMCTB

JUCCOLIMALUU; MOJIEKYIIAPHBIX,
ITOJTHBIX ¥ COKPAIIEHHBIX HOHHBIX
YPaBHEHUH PEaKLUN ¢ y4aCTUEM
3JIEKTPOJINTOB. Y CTAHOBJIICHUE
IIPUYMHHO CIIEJCTBEHHBIX CBS3€EU
MEXIY

CTPOEHUEM ATOMA, XUMUYECKOU
CBSI3bI0, TUIIOM KPUCTAJUIMYECKON
PELIETKU aJTIOMUHHUS U €T0




COCIUHEHHH, €T0 XUMHUUYECCKUMH
CBOMCTBaMH.

HaOmronenue u onvucanue
XUMHYECKOI0 SKCIIEPUMEHTA.
BrIunciaeHus 1o XUMHYECKUM
dhopmysaM U ypaBHECHUSIM

peakIuii, MPOTEKAIOIIMNX C YYaCTUEM
AMIOMHMHUS ¥ €70 COCAMHEHHUN

23 O0o06mIcHNE Brruncienus no XuMHYECKUM
3HaHMUH 110 TEME dhopmysiaM U ypaBHEHHUSIM PEaKIIUiA,
«Mertamibny MPOTEKAIOIIUX C YYaCTUEM METAJUIOB U
ux coequuenuit. [Ipeacrapnenue
nHpopmanuu 1o Teme «MeTaiby B
BHJIC TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTA.
[loHnMaHMe NPUYMH CBOETO HEycIexa
1 HaXOXJEHHUE CIIOCOO0B BBIXOIA 13
STOM CUTYAIIHH.
24 KonTtpoabHasn Brinonnenue pacueToB o xuMudeckum | BapuanTtsl
padora Ne2 dbopMyIiiaM U ypaBHEHHUSIM peaKIHii nuddepeHpoBaH
10 TEME HOM KOHTPOJIBHOU
«MeTaib» paboTHI
Tema 2. [IpakTukym 1. «CBOMCTBA METAJLJIOB U UX COeTUHEHHID) (24)
25- | IIpakTunyeckas DKcrepuMEHTAIbHOE UCCIIEI0BaHUE
26 pabora NeNel,2 CBOMCTB METAJIJIOB U UX COSIMHEHUII,
«Pemenne perieHue YKCIepUMEHTaIbHBIX 3a/1a4
AKCIIEPUMEHTAIIbH 1o TeMe «MeTajuiby.
BIX 33/1a4 Ha Pabota c maGoparopabiM
pacno3HaBaHUE U 000py/I0BaHNEM U HarpeBaTeIbHBIMU
MOJTy4YECHHUE MpuOOpaMu B COOTBETCTBUH C
COCIMHEHU I MpaBHJIaMU TEXHUKH 0€30MacHOCTH.
METaJIJIOB) Habmronenre cBOMCTB METAJIIOB U BIX
CO€IUHEHHH U SBJICHUH,
MPOUCXOSAIINX C HUMH.
Onucanve XMMHUYECKOTO
IKCTIIEPUMEHTA.
®opMyIMpPOBAHKE BHIBOJIOB IO
pe3yJibTaTaM MPOBEICHHOTO
JKCIEpUMEHTA.
Tema 3. Hemerauibl (2549)
27 Oo6as OnpeneneHust TOHATUN «HEMETAIIBDY,
XapaKTEePUCTUKA «TaJIOTE€HBD, «AJTOTPOITHBIE
HEMETaJJIOB BUJIOM3MECHEHHMSD.
28 O6mmue XapakTepUCTUKAa XUMHYECKUX
XUMHYECKHE 3JIEMEHTOB- HEMETAJIJIOB: CTPOEHUE,
CBOMCTBA (u3nuecKkre CBOMCTBa HEMETAILIOB.
HeMEeTalJIoB. CocTaBiienne Ha3BaHWI COSTMHEHNH
Hewmeranns B HEMEeTaJIoB 1o (popmyiie u ux popmyin
pUpoae 1 1o Ha3BaHUIO. OOBSICHEHNE
CIOCOOBI UX 3aBUCUMOCTH CBOMCTB (WK
MOJTy4YEeHUS MpeACKa3bIBAHNE CBOWCTR)

XUMHNYCCKUX 3JICMCHTOB- HCMCTAJIJIOB




oT nojoxenus B llepuonuueckon
CHCTEME XUMHUYEeCKuX dneMeHToB JI. 1.
Menaeneesa.

YcraHoBieHUE MPUYUHHO -
CJIIEJCTBEHHBIX CBS3EM MEXKIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBA3BI0, TUIIOM KPUCTAIUIMYECKOU
pEIIETKA HEMETAJIJIOB M UX
COCTMHECHMH, NX (PU3UIECKUMU
CBOWCTBaMH.

29 Bonopon XapakTepucTuka BOJI0OpPOJa U BOABL: JlabopaTopHble
cTpoeHue, GU3nuecKre u XMMHIECKHe onbIT Ne9.
CBOMCTBA, IIOJIy4YCHUE U IIPUMECHEHUE. ITonyuenue u
OObscHeHrEe 3aBUCUMOCTH CBOHCTB pacro3HaBaHue
(unu mpencKa3bIBaHUE CBOMCTB) BOJOpOAA

30 Bona BOJOPOJa OT MOJIOKEHHUS B JlaGopaTtopHbie
[Tepuonnueckon onbIThI Nel0
cucreMme xummuueckux 3nemenToB /I. . | PactBopenue
MenpeneeBa. CocraBieHue IepMaHraHaTa
MOJIEKYJISIPHBIX YPaBHEHUW PEaKlnid, KaJIusl UK
XapaKTepU3YIOLUINX XUMUUYECKUE MEIHOI0
CBOMCTBa BOJOPOAA U BOJIBI, KyIiopoca B BOJIE.
JJIEKTPOHHBIX YPAaBHEHHM IPOLECCOB Uzrorosnenue
OKHUCJICHUSI-BOCCTAHOBJICHUS; TUIICOBOTO
MOJIEKYJISIPHBIX, IOJHBIX U OTIIEYaTKa.
COKpAIICHHBIX MOHHBIX YpaBHEHUI
peakuuii ¢ y4acTUEM DIIEKTPOJIUTOB.

VYcraHoBIEHNE TPUYMHHO-
CIIEJCTBEHHBIX CBS3EH MEXIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJUINYECKOU
pEeUIeTKH BOJOPOAA U BOJIBI, €T0O
(GU3NYECKUMU U XUMUYECKHUMHU
CBOMCTBaMH.

Habmtonenue u onucanue
XMMHYECKOT0 IKCIIEPUMEHTA T10
pacrno3HaBaHHUIO BOJIOPO/A.
BrinosiHeHue pacyeToB o
XUMHAYECKUM (hopMyJIaM U
YPaBHEHUSIM pEaKIui, MPOTEKAIOIINX C
y4acTHUEM BOJIOPOJIA U €r0 COEAMHEHUM

31 ["astorensl XapakTepucTrKa raJoreHoB U €ro JleMoHcTpaL UK.
coemuHeHMi: ctpoeHue, puzndeckue u | OOpasisl
XMMHYECKHE CBOICTBA, MTOJIyYeHUE U raJIOr€HOB —
IIPUMEHEHHUE. IIPOCTBIX
CocTaBiienne Ha3BaHWI COSTMHEHNH BEIIECTB.
raJIoreHoB 1o GopMyIie U UX GopMyI B3aumonericteue
10 HA3BAHMIO. TaJIOT€HOB C
OOBsicHeHHE 3aBUCIMOCTH CBOWCTB HaTpUEM,
raJIOr€HOB OT IOJIOKEHHUS B AITFOMUHHEM.
[Tepuonnueckoit cucremMe XUMUYECKUX | BriTecHeHue

anemenToB /1. 1. Menpaeneena.
CocraBiieHHE MOJIEKYJISIPHBIX

xJ0poM Opoma
WM noJga u3




YPAaBHEHUH pPEaKLUN,
XapaKTEepU3yIOUINX XUMUUYECKHE

PacTBOPOB HX
coJier

32 Coenunenus CBOMCTBA raJIOT€HOB, 3JIEKTPOHHBIX Tabnnma
rajoreHoB YPaBHEHUH MIPOLIECCOB OKUCIICHHUS- «Ilepuonnyeckas
BOCCTAHOBJICHUS. cucrema
VYcraHoBIE€HNE TPUYHHHO- XUMHUYECKUX
CJIIEZICTBEHHBIX CBSI3€M MEKIY anemenTtoB [l. U.
CTPOEHHEM aTOMa, XMMHUECKON MeneneeBa»
CBA3bI0, TUIIOM KPUCTAJUTMYECKOU JlabopaTopHblii
PEIIETKH raJIoreHoB, ero Gusnueckumu | ombIT Nell
1 XMMUYECKUMH CBOMCTBaMH. KauecrBennas
BeolnosiHeHue pacyeToB 1o peakuus Ha
XUMHYECKUM (popmyram u raJIoreHUA-UOHBI
YpaBHEHUSAM peakui, IPOTEKAIOIIUX C
Y4aCTHEM raJOreHOB.
33 Kucnopon XapakTepucThKa KUCIOPOIa U CEpPHI: JlaGopaTopHblii
CTpOCHHE, ajuTOTponHs, pu3udeckre u | ombIT Nel2.
XUMUYECKHUE CBOWCTBA, MOIYYEHUE U [Tonyuenue u
[IPUMEHEHUE aJNIOTPOITHBIX pacrno3HaBaHUe
Moau(UKaIHii. KHCJIOpOJIa
34 Cepa, ee CocraBieHre Ha3BaHUN COETUHEHUI JleMoHCTpaLum.
buznueckue u KHCIIOPO/Ia U Cephl 10 popMyIie U UX B3aunmopeiictBue
XUMUYECKHE dbopmyit o HazBaHuio. OOBsICHEHUE cephl ¢
CBOMCTBA 3aBHCHUMOCTH CBOWCTB (WK MeTaJlIaMH,
Mpe/ICKa3bIBaHUE CBOICTB) KHCIOPOaa BOJIOPOJIOM U
U CEepbI OT MOJIOKEHUS B KHCIIOPOJIOM.
Ileproguueckoil cuCTEME XMMHYECKHUX
anemenToB /1. 1. Menpeneena.
CocraiieHre MONEKYJISIPHBIX
YPaBHEHUU peaKUuid,
XapaKTEPU3YIOIIUX XUMHUECKHE
CBOMCTBA KMCIIOPOJIa U CEPBI,
JNIEKTPOHHBIX YPaBHEHUM MTPOLIECCOB
OKHCJIEHUSA-BOCCTAHOBJICHHUS.
VYcraHoBiaeHuE TPUYUHHO —
CJIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHHEM aTOMa, XMMHUYECKON
CBSI3bI0, TUTIOM KPUCTAJUTMYECKOMN
PELIETKH KUCIOPOAA U CEPBI, ET0
(HU3UIECKUMH U XUMUYECKUMH
CBOMCTBaMHU. BbInosIHEHNE pacueToB
10 XUMUYECKUM (QopMyJiam U
YPaBHEHUSIM PEAKIIMi, MPOTEKAIOIIUX C
y4acTueM KUCIopoaa
35 Coenunenus XapakTepucTuKa COCJUHEHUN CEpPB,
cephl CEPHOM KUCJIOTHI: COCTaB, (pu3nyecKue

U XMMHUYECKHE CBOMCTBA, OJyYEHNUE U
npuMeHeHne. CocTaBlIeHNE Ha3BaHUN
COEMHEHUI1 cephl o Gopmyie

1 ux GOpMyJI MO HA3BAHUIO.
CocraBiieHrEe MOJIEKYIJISIPHBIX
YpaBHEHUH peaKIiuu,
XapaKTEepU3YIOUINX XUMHUYECKUE




CBOMCTBA COCAMHEHUH CEPBI,
3JIEKTPOHHBIX YPABHEHH IPOLECCOB
OKHCJIEHUSA-BOCCTAHOBJICHMUS;
YpaBHEHUH 3JIEKTPOTUTHYECKOMN
JMCCOLUALIMH; MOJIEKYJIPHBIX,
MTOJIHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHUU pEaKUi ¢ y4aCTUEM
3JIEKTPOJIUTOB. Y CTAHOBJIICHUE
MIPUYMHHO- CJIEJCTBEHHBIX CBS3EH
MEX1y XUMUYECKOU CBS3bIO0 TUIIOM
KPUCTAJUIMYECKOMN pelIeTKH
COEMHEHUH cepbl, X (PU3MYECKUMH U
XUMHUYECKUMH CBOMCTBaMHU.

36

CepHas kucnora
KaK AJICKTPOJIUT
u ee conu (1/2)

37

CepHas kuciora
KaK OKHCITUTEIb.
[Tonyuenue u
IPUMEHEHUE
CEpPHOM KUCIIOTBI

CocraBiieHre MONEKYJISIPHBIX
YpPaBHEHUH pEaKIui,
XapaKTEPU3YIOLIUX XUMHUECKHE
CBOICTBA CEPHOM KUCIIOTHI KaK
OKHUCIIUTENS, SJIEKTPOHHBIX YPaBHEHUI
IIPOLIECCOB

BOCCTAHOBJICHUS U OKUCIICHUSI.
XapakTepuCTUKA MOJTYYCHUS U
MIPUMEHEHHUSI CEPHOM KUCIIOTBHI.
BrinosiHeHue pacueToB no
XUMHYECKUM (popmyram u
YPAaBHEHUSIM PEAKIIMil, MPOTEKAIOIINX C
YYaCTHEM CEPHOUN KHUCIIOTHI

JlaGopaTopHblii

onbIT Nel3
CsolicTBa
paz0aBiieHHON
CEPHOM KUCIIOTHI

38

A30T 1 ero
CBOMCTBA

39-
40

AMMHaK 1 ero
cBoiictBa. Conn
AMMOHUS

XapakTepucTrKa a30oTa: CTpOeHHUe,
(u3nUecKre U XUMHUYECKHE CBONCTBA,
MOJTy4YeHUe U IPUMEHEHUE.
CocraBlieHHe Ha3BaHUM COeTMHEHHI
a3zoTa 1o gpopmyiie 1 ux GopMyI 1o
Ha3BaHU10. OOBsICHEHHE 3aBUCUMOCTH
CBOMCTB a30Ta OT IOJIOKECHUS B
[lepuoanueckoii cucteMe XUMUUYECKUX
anemenToB /1. V1. Menpeneena.
TPOHHBIX YPAaBHEHH MPOLECCOB
BOCCTAaHOBJICHUS M OKHUCJIEHUS.
VYcraHoBineHrue NTPUUMHHO-
CJIEZICTBEHHBIX CBSI3€H MEKIY
CTPOEHUEM aTOMa, XUMHYECKOU
CBS3BI0, TUTIOM KPUCTAJUTMUECKOU
pELIEeTKH a30Ta, ero PU3NYECKUMU U
XAMUYECKUMU CBOHCTBaMH.
BrinosiHeHue pacyeToB o
XUMHYECKUM (popmyram u
YpaBHEHHUSM pEaKIINil IPOTEKAIOIINX C
Y4acTHEM a30Ta

JlabopaTopHble
onbIT Nel4,
N3yuenne
CBOICTB
aMMUaKa.
Pacrnio3naBanue
coJieii aMMOHHUS

41

Oxcunpl a3ora.
A3OoTHas KHCI0Ta
KaK AJIEKTPOJIUT,
ee MpUMEHEHNEe

XapakTeprucTuka OKCUAO0B a30Ta:
COCTaB, PU3MYECKUE M XUMHUCCKUE
CBOfICTBa, HOJIy‘-IeHI/Ie n HpI/IMeHeHI/Ie.
CocraBiieHre Ha3BaHUN OKCHUIOB a30Ta
o opmyie

1 uX GOpMYJI MO HA3BAHUIO.

JlabopaTopHble
onbIT Nelb.
CsoiicTBa
paz0aBiieHHON
a30THOM KHUCJIOTHI




CocraBieHne MOJIEKYJISIPHBIX
YpaBHEHUH peaKIiui,
XapPaKTCPUIYIOIHUX XUMHUYCCKUC
CBOICTBa OKCHIOB a30Ta,
3JIEKTPOHHBIX YPABHEHMM IIPOLECCOB
OKHCJICHUS-BOCCTAHOBJICHHS.

42 A30THas KuciaoTa CocraBnenue MOJIEKYJISIpHBIX | JlemoHcTpaumu.
KaK OKUCJIUTEND, ypaBHEHUH peakuuii, | B3aUMOJCHCTBUE
ec MoJIy4YeHHe XapaKTEPU3YIOIIUX XUMUYECKHUE | KOHIEHTPUPOBAH

CBOMCTBA a30THOM  KHCIIOTBl KakK | HOM a30THOU
OKHCITUTENS, AJEKTPOHHBIX YPAaBHEHUM | KHUCIIOTHI C
MIPOLIECCOB BOCCTAHOBJICHHSI- | MEJIBIO.
OKHCJICHUS. JlabopaTopHble
XapakTepucTuka MONy4YeHUsi a30THOH | ombITNe16.
KHUCIIOTBI. B3aumopeiicteue
Brinonnenue pacueToB MO | KOHILIEHTPUPOBAH
XUMUYECKUM dbopmyiiam U | HOU a30THOMU
YpaBHEHUSAM PEaKIUil, MPOTEKAIOIIHUX C | KHUCIOTHI C MEJIBIO
y4acTHEM

A30THOU KHUCIIOTHI

43 Ddocdhop. Xapakrepuctuka pocdopa: cTpoeHHe, JleMOHCTpPAIUH.
CoenuHenus (u3nuecKkre U XUMHUYECKUE CBOWCTBA, O6pas3iibl
docdopa. [I0JIy4E€HUE U IPUMEHEHHE. MIPUPOTHBIX
Ilousarue o CocraBiieHre Ha3BaHUN COEIUHEHU COeIMHEHU
dochopHBIX docdopa o popmyite u ux popmyn o | docdopa.
yA00OpeHusx HazBaHuio. OOBsICHEHHE 3aBUCIMOCTH O06pas3iibt

CBOMCTB (WJIH MpeICKa3bIBAaHNE BOKHEHIIUX JJISI
CBOHCTB) (hocopa OT MOJI0KEHUS B HapOIHOIO
[Tepuonnueckoit cucreMe XUMUYECKUX X03AHCTBa
anemeHToB Jl. 1. Meneneena. docatos.
CocraBrieHre MOJIEKYJISIPHBIX JlabopaTopHbIii
YPaBHEHUH PEAKLUN, onbIT Nel7.
XapaKTEPUIYIOMNX XUMHUECKHE I'openue
cBoiicTBa (ocdopa u ero coenuHeHuit, | ¢ocdopa Ha
AJIEKTPOHHBIX YPABHEHH MPOIECCOB BO3JIyX€E U B
OKHUCJIEHUS ~-BOCCTAHOBJICHHUS; KHCIIOPO/IE.
YPaBHEHUU 3JIEKTPOTUTHYECKON Pacno3znaBanne
JUCCOIMAIIUU; MOJIEKYJISIPHBIX, docdaros
TTOJTHBIX ¥ COKPAIIIEHHBIX HOHHBIX
YPaBHEHUH peakUun
C Y4acTHEM DJIEKTPOJIUTOB.
VYcraHOBIEHNE TPUYHMHHO -
CJIEICTBEHHBIX CBS3EH MEXIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBA3bI0, TUTIOM KPUCTAJUTMYECKOU
pemetku pochopa u ero coeTMHEHUIH,
ero GU3NYECKUMHU U XUMHUIECKIMHU
cBoricrBaMu. HaOmronenue u onvcanue
XUMHUYECKOT0 SKCIIEPUMEHTA
10 pacro3HaBaHUIO GocdaT- HOHOB

44 Yraepon XapakTepucTHKa yIJIepoJia: CTPOEHHUE, JdemoHcTpaumu.
annotponus, Gu3nIecKue u [Tornomenue
XMMHYECKHE CBOMCTBA, OJIYYCHHUE U yTIeM




45

Okcupl yriaeposa

46

VronpHasa KHCI0TA

1 €€ COJIM.
KecTkoCTs BOAEI
U CIIOCOOBI €€
YCTpaHCHUS

MIPUMECHCHHE.
CocraBiieHye Ha3BaHUN COeIUHEHUN
yriepoja o gopmyiie u ux Gopmy
10 Ha3BaHHUIO.

OOBbsiCHEeHNE 3aBUCUMOCTH CBOHCTB
(WM TipeICKa3bIBAHUE CBOWCTB)
yIJIepoJia OT MOJIOKEHHUS B
[lepuoanueckoii cucTeMe XUMUYECKHUX
anemenToB 1. 1. Menpaeneena.
CocraBiieHHEe MOJIEKYJISIPHBIX
YpaBHEHUH peaKkiui,
XapaKTePU3YIONINX XUMHUECKUE
CBOICTBa yTIEpo/a U €ro COeTUHEHHUIH,
3JIEKTPOHHBIX YPABHEHHM MPOIECCOB
OKHCJICHUSA-BOCCTAHOBIICHHS
YcraHoBIEHNE TPUYMHHO-
CIIEICTBEHHBIX CBSI3EH MEXIY
CTPOEHUEM aTOMA, XUMUYECKOU
CBSI3bI0, TUTIOM KPHCTAJUIMYECKOM
pEIIeTKH yTiepoa, ero (u3nIecKuMu
Y XMMHYECKUMHU CBOICTBAMH
OnpeneneHus MOHATHI «BPEMCHHAS
KECTKOCTb BOJBI», MOCTOSIHHAS
YKECTKOCTh BOJIb», «00IIIast )KECTKOCTh
BOJBD. XapaKTepUCTUKA YTOJIbHOMN
KHCJIOTHI B €€ COJIEH: COCTaB,
(u3nUecKre U XUMHUYECKHE CBOMCTBA,
TOJTyYeHUE U TPUMEHEHUE.

PacTBOPEHHBIX
BEIIECTB WJIH
ra3os.
Boccranosnenne
MEOH U3 e¢
OKCHJIa YTJIEM.

JlaGopaTtopHbie
onbIThI Ne18
[Tonyuenue
YIOJIBHOM
KHUCIIOTHI U
H3yuYeHHUE ee
CBOMCTB.
[Tepexon
KapOOHATOB B
rUIpoKapOOHATHI
Paznoxenue
rusipokapOoHara
HATpUS

47

Kpemuuit

48

CoennaeHns
KpEeMHUS

XapakTepucTuKa KpeMHUs: CTPOCHHS,
(HbU3UIECKUX U XUMHUYECKUX CBOWCTB,
MOJTyYEHUS] U TPUMEHEHUSI.
CocraBiicHHe HAa3BaHUN COECTUHEHUN
KpeMHHUS 10 (hopMyJie ¥ ux GopMyJI 1o
Ha3BaHu10. O0BICHEHHE 3aBUCUMOCTH
CBOMCTB (MJIH Mpe/ICKa3bIBaHHE
CBOMCTB) KPEMHHUSI OT TIOJIOKEHUS B
[Iepunonnueckou

CHUCTEeME XUMUYECKHuX 351eMeHToB /1. .
MenneneeBa. CocTaBicHuE
MOJIEKYJISIPHBIX YPaBHEHUN PEaKIni,
XapaKTEPUIYIOIIUX XUMUUECKUE
CBOICTBA KPEMHUS U €r0 COCMHEHUH,
3JEKTPOHHBIX YPABHEHUM MPOIECCOB
OKHCJICHHS -BOCCTAHOBJICHUS.
VYcraHoBineHne NTPUUMHHO -
CJIIEZICTBEHHBIX CBSI3€H MEKIY
CTPOEHHUEM aTOMa, XUMHUECKOU
CBS3BI0, TUTIOM KPUCTAJUTMUECKOU
pEIIeTKH KPEMHUs, €r0 PU3NIECKUMU
M XUMHUYECKHMH CBOMCTBA.

49

CunmkarHas
MIPOMBIIIICHHOCTh

XapakTepucTruKa CIMKaTHON
IIPOMBIIITICHHOCTH

50

0O0001enue Mo

BrranciaeHus 1o XUMHYECKAM




TeMe (dbopMyiaM U ypaBHEHUSM PEaKIIHiA,
«Hemerambn MPOTEKAOIINX C YYaCTUEM
HEMETAJJIOB M MX COCIMHEHUM.
51 Kontpoabnasn BrinonHenue pacyeToB 10 XUMHUYECKUM
padora Ne3 o dbopMynaM W ypaBHEHHUSM PEaKIIHiA,
TEME MPOTEKAOIINX C YYACTUEM HEMETAJIIOB.
«Hemerauibny
Tema 4. IIpakTukym 2. «CBOMCTBA COeIMHEHUI HEMETAJLIIOB
52 IIpakTnyeckas DKCIEPUMEHTAIILHOE UCCIIEIOBAHUE Tab6iuia
padora Ne3 CBOMCTB HEMETAJUIOB U UX «IIpaBuiia
Pemenue COEIMHEHUI, pelIeHne TEXHUKH
AKCIIEPUMEHTAIIbH SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 6e30macHOCTI»
BIX «lTonrpynmna ranorenos», «lloarpynmna | Xumuueckue
3a/1a4 10 TeMe kuciaopona. Pabora ¢ maboparopHbIM pEaKTUBBI,
«lToarpymnma 000py/I0BaHUEM U HarpeBaTeIbHBIMU nabopatopHoe
raJIOTEHOBY npubopamMu B COOTBETCTBHUH C o0opyaoBaHue,
53 IIpakTHyeckas NpaBUIaAMU HarpeBaTelibHbIE
padora Ne4 TeXHUKH Oe3omnacHoctu. Habmonenue puOOopbI
Pemenue 3a CBOMCTBaMU T'aJIOT€HOB, UX
OKCIIEPUMEHTAIbH | COCIUHCHHU
BIX U SIBJICHUSIMU, IPOUCXOIALIUMU C
3a/1a4 110 TeMe HuMH. ONMHMCaHNE XUMHUYECKOTO
«lToarpymnma JKCIEPUMEHTA .
KHCIIOpOJIay dopMyIMpPOBAHKE BHIBOJIOB IO
54 IIpakTnyeckas pe3yJibTaTaM dKCIIEpPUMEHTA.
pa6ora Ne§ Opranuzanus yueOHOTro
[Tonyuenue, B3aUMO/ICICTBUS B TPYIIIIE.
cobupanue u
pacno3HaBaHue
ra3zoB
Tema 5. O000meHne 3HAHMI IO XUMHH 32 KypC OCHOBHOM mKo0Jbl. [lonroroeka k I'MA (154)
55- | Ilepumonnueckuit [IpencraBnenue nHpopmaluu 1Mo TeMe
56 3aKOH U «Ilepuognueckuit 3aKoH U
Ilepnonnueckas [Iepnonnueckas cucrema /1. 1.
cucrema /1. U. MenaeneeBa B CBETE TEOPUU CTPOEHUS
MenneneeBa B aToma» BrIMmoaHEeHNE TECTOBBIX
CBETE TEOPHUH 3a/IaHMil 110 TeMe
CTPOCHUS
aToma
57 Bunbr xumudeckux | IIpencraBienue nndopmanuu mo reme
CBSI3€EH. «BUOBI XUMHYECKHUX CBA3€» B BUJIE
TaOIUII, CXeM, OTIOPHOTO KOHCIIEKTa, B
TOM YHCJIE C TPUMEHEHUEM CPEJICTB
HKT. BelnoaHeHNE TECTOBBIX 3aJaHUI
10 TeMe
58 Tursl [IpencraBnenne HHPOPMALIUU 110 TEME
KPUCTAJUIMYECKUX « Tunsl KPUCTATUNIMUECKUX PEMIETOK» B
PELIETOK. BH/IE TaOIHII, CXEM, OTIOPHOTO
KOHCIIEKTa. BBINOIHEHNE TECTOBBIX
3aJJaHUH 110 TEME
59 B3anmocBs3b [IpencraBnenue nHGOpPMAIUHU TIO TEME




CTPOECHHUSA U
CBOJCTB BEILIECTB

« B3anmocBs3b CTPOCHUS U CBOMCTB
BELIECTB» B BUJIE TaOJIMI], CXEM,
ONOPHOr0 KOHCIEKTA, B TOM YHCIIE C
npumeHenuem cpeacts UKT.
BrinosiHEHUE TECTOBBIX 3aIaHUM 110
TEME

60- | Kinaccuduxanms [IpencraBnenne HHPOPMALIUH 110 TEME
61 XUMHYECKHUX Krnaccudukanns XuMHUECKUX peaKIHii
peakuuii 1o 10 pa3IMYHbIM IIpu3Hakam. CKOpoCTh
pa3IMYHbIM XUMHYECKHUX peakKlHii» B BUAE TaOJHILL,
MpU3HAKaM. CXEM, OIIOPHOr0 KOHCIEKTA, B TOM
CkopocTh yuciue ¢ npuMmeHenuem cpencts UKT.
XAMHUYECKUX BrinosiHEHUE TECTOBBIX 3aJaHUM 110
peakiun TeMe
62- | Kimaccuduxamnms [IpencraBnenue nHpopmalmu 1o TemMe
63 U CBOICTBa «Knaccudukanus u cBorcTBa
HEOPraHUYECKUX HEOPraHWYECKUX BELIECTBY B BUJIE
BEILECTB TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa, B
TOM YHUCJIE C TPUMEHEHUEM CPEJICTB
HWKT. BeinosiHeHne TECTOBLIX 3aaHUI
110 TEME
64 | I'enernueckue psaasl | IIpencraBnenue nHGopManuu 1Mo Teme
MeTaJlIa, _« I'enernueckue psapl MeTasia,
HEMeTasuia u HEMeTajula U MePEeX0IHOr0 METaia» B
MEPEXOAHOTO BUE
MeTasuia TaOIUI, CXEM, OTIOPHOTO KOHCIIEKTa, B
TOM YHUCJIE C TPUMEHEHUEM CPEJICTB
UKT.
BrinosiHeHUE TECTOBBIX 3aIaHUM 110
TEME
65- | TecrupoBanme no | BrimonHeHue TecTa 3a Kypc OCHOBHOM | TecTthl 3a Kypce
68 Bapuantam [ 1A IIKOJIBI OCHOBHOM IIKOJIBI

MMPONUIBIX JIET U
J€MOBEpPCHU
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