


MNOACHUTEJIbHAS 3AIIMCKA
JlanHast paboyast mporpamma npeaHa3HavYeHa JUisi 00yJaroIuXcsl, KOTOPbIE BBIOpAM XUMHUIO ISl U3y4CHHS
Ha yrayOJ€HHOM ypOBHE.
Ota mporpamMMa 0o XMMHUHU JUIS CpelHero (MOoiHOro) obmero oOpa3oBaHUs Ha YIIIyOJEHHOM YpOBHE

cocraBiieHa U3 pacuéra 3 4 B Henento (204 4 3a 1Ba roga o0y4ueHus).

PE3YJIBTATBI OCBOEHUSA KYPCA

JlesiTenbHOCTh yuuTeNsi B OOy4YEHUM XMMHUHU B CpelHel (TOJIHOM) IIKOJie JOJKHA OBbITh HalpaBlieHA Ha

JOCTHKEHHE 00yUYarOIUMUCS CIEAYIOIUX JIUYHOCHIHBIX PE3YlbMmamog:.

1) B LECHHOCTHO-OPHEHTAIIMOHHOH chepe — o0cosHanue POCCUHCKON TIpakAaHCKOH HICHTUYHOCTH,
[aTPUOTU3MA, UyBCTBA FOPJIOCTH 32 POCCUNCKYI0 XMMUUECKYIO HAYKY;

2) B TPYIOBOI chepe — 2comosHocmb K OCOZHAHHOMY BBIOOPY JalibHEHIIeH 00pa30BaTeIbHON TPACKTOPHU
B BBICUIEH IIKOJI€, TJI€ XUMHUS SABIIsETCS NPOGUIHNPYIOIIEH AUCIUIUINHON;

3) B mO3HaBAaTeNbHON (KOTHUTHBHOM, HWHTEIUICKTyalbHOU) chepe — ymeHue YIOPaBiiTh CBOCH
[I03HABATEIbHON JESTEIbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMbL K O00pa30BaHUIO, B TOM YHCIE
caM000pa30BaHUIO, Ha IMPOTSIKEHUM BCEU JKU3HHM; CO3HATEIbHOE OTHOLIEHHUE K HEIPEPhIBHOMY
00pa30BaHUIO Kak YCJIOBHMIO YCHEIIHOW MNpo(pecCHOHATbHOW U OOIIECTBEHHON J€ATEebHOCTH;
¢opmuposanue HABBIKOB HKCIHEPUMEHTAIBHON M MCCIEIOBATENbCKON JAEATENbHOCTU; yuacmue B
MyOJIMYHOM TIPEICTABICHUH PE3YJIbTATOB CaAMOCTOSTEIHHON MMO3HABATEIBHON AEATEINBHOCTH; yudcmiue
B IPOQHMIIBHBIX OJIMMIIMAAX Pa3IMYHBIX YPOBHEH B COOTBETCTBHH C )KE€JTAEMBIMH pe3yJIbTaTaMd H
aJIeKBaTHOM CaMOOLIEHKOM COOCTBEHHBIX BO3MOXHOCTEH;

4) B chepe 300pOBbECOCPEIKCHUSI — npuHsmue U pearusayus ISHHOCTEH 37I0pOBOro 1 0e30macHoro oopasa
KU3HU, Henpusmue BPEIHbIX NPUBBIYEK (KYpEHHUs, yIOTpeOJIEHUs alKorojisi, HAPKOTHKOB) Ojaromaps
3HAHHUIO CBOMCTB HapKOJOTMYECKUX M HApPKOTUYECKUX BEIIECTB; COOJIOJCHHE NPAaBUJI TEXHUKHU
0€30MacHOCTH B Ipoliecce paboThl ¢ BElleCTBaMH, MaTeprajaMu B yueOHOH (Hay4HOIl) 1abopatopuu u
Ha MPOU3BOJICTBE.

Memanpeomemmuvimu pe3yiromamamu OCBOSHHS BBITYCKHUKAMU CTYIIEHH CPEIHEro (IIOJIHOT0) 00IIero

o0Opa3oBaHMsI Kypca XUMUU SBIISIOTCA:

1) wucnonvzosanue yMeHW W HABBIKOB Pa3IMYHBIX BUJIOB TO3HABATEILHOW AEATEIBLHOCTH, TPUMEHEHUE
OCHOBHBIX METOJIOB TO3HaHMA (CUCTEMHO-MH(OPMALIMOHHBIMA aHanu3, HaOII0JeHHe, H3MEepeHHe,
MPOBEJICHUE HKCIEPUMEHTa, MOJEIUPOBAHUE, HCCIIENOBATENbCKas JEATEIbHOCTh) I H3yYEHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH TEUCTBUTEIBHOCTH;

2) enadeHue OCHOBHBIMH WHTEIUICKTYaJIbHBIMU ONEPALUsSMH: (OPMYIHPOBKA THUIIOTE3, aHATH3 U CHUHTE3,
CpaBHEHHME M cHCTeMaTH3alus, 0000IIeHHEe W KOHKPETH3alHs, BbISBIECHHE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€H 1 MIOMCK aHAJIOTOB;

3) nosuanue 0OBEKTOB OKPYIKAIOIIETO MHUPa OT OOIIETO Yepe3 0COOEHHOE K €IMHUIHOMY;,
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4)
5)

6)

7)

8)

YMeHue TeHEpUPOBATh UJIEU U ONPEAEIATh CPEICTBA, HEOOXOAUMBIE TSl UX peallu3aliui;

YMeHue OTIPEeNeNIATh eI U 3a7auul JesTeIbHOCTH, BEIONPATh CPENICTBA PeaIU3alM eI U IPUMEHSTh
UX Ha [IPaKTHUKE;

UCNONb306aHUe PA3NUYHBIX WCTOYHUKOB ISl TOJYYEHHUS XUMHUYECKOW WH(pOpMalHuM, MOHUMAaHUE
3aBUCUMOCTH coJiepaHus U (opMbl IpeAcTaBiIeHHs HHPOPMALUU OT Lellell KOMMYHUKAlUM U
azpecara;

VMeHue TIPOAYKTUBHO OOIIaTbCs M B3aUMOCWUCTBOBATH B MPOIECCE COBMECTHOHM JIESTENBHOCTH,
YUUTHIBATH MMO3UIMH JPYTUX YYACTHUKOB JEATEILHOCTH, 3()(HEKTUBHO pa3pemiaTh KOH(OIUKTHI;
20MO6HOCMb N CIIOCOOHOCTh K CaMOCTOATENbHON MH()OPMALMOHHO-II03HABATEIbHON AEATENbHOCTH,
BKJIIOYasi YMEHHUE OPHEHTHUPOBATHCA B PA3JIMYHBIX MCTOUYHUKAX HMH(POpMAlUM, KPUTUUYECKU OLIEHUBATh

Y MHTEPIIPETUPOBATH HH()OPMAIIHIO, ITOTyJaeMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

9) ymenue UCTIONB30BATH CPEICTBA MH(YOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TexHoyoruit (nanee — UKT)

B PCHICHUHN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlIMOHHBIX 3a/1a4 C CO6J'IIO,Z[€HI/ICM Tpe6OBaHHﬁ
OProHOMHUKH, TCXHUKHU 6C3OH8.CHOCTI/I, T'MI'MCHBI, pecypcoc6epe>I<eHI/m, IIPpaBOBbIX W 3THYCCKHX HOPM,

HOPM HMH(OPMAIIMOHHON 0€30MMaCHOCTH;

10) graodenue S3bIKOBBIMHU cpeacrBaMu, BKIIKOYAasAd MU A3BIK XMMHU — YMCHHUC SCHO, JIOTUHYHO M TOYHO

u3jaraTb CBOKO TOYKY 3pPEHMs, HCIOJIb30BATh aJEKBATHBIE S3BIKOBBIE CPEJCTBA, B TOM YHUCIE HU
CHMBOJIbHbIE (XUMUYECKUE 3HAKH, (HOPMYJIbl U ypaBHEHHUS).

Ilpeomemnvimu pezynomamamu u3y9eHrs XMMUHU HA yrITyOJIEHHOM YPOBHE Ha CTYIIEHU CPETHETO
(momHOTO) 00I1IIET0 00pa30BAHMS SBISIOTCS:

1) sHanue (nonumaHue) XAPAKMEPHLIX NPUSHAKOS BAMNCHEUWUX XUMUYECKUX NOHSMULL: BEIIECTBO,
XUMHYECKHH DJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIIbHBIE AaTOMHBIE M MOJIEKYJIIPHBIE MAaccChl, HOH,
M30TOMbI, XUMHYECKas CBSA3b (KOBAJEGHTHAs MOJSpHAas M HENOJApHas, WOHHAs, MeTaJuIMuecKas,
BOJIOPOJHAS), D3JEKTPOOTPULIATEIIBHOCT, AJJIOTPOIHUS, BaJEHTHOCTh, CTENEHb OKHUCIIEHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BeM, BelleCTBA HOHHOTO, MOJIEKYJIIPHOTO U HEMOJEKYISPHOTO
CTPOEHMSI, PACTBOPBI, IIEKTPOIMUTHI U HEAIEKTPOJUTHI, JIEKTPOIUTHYECKAs AUCCOLMALNS, T'MIPOJIN3,
OKHUCJIUTEIb ¥ BOCCTAHOBHUTENb, OKUCIEHHWE U BOCCTAHOBJIEHHE, 3JIEKTPOJIN3, CKOPOCTh XMMHUYECKOM
peakiuy, KaTalau3aTopbl M KaTalu3, 0OpaTUMOCTh XMMHYECKHMX pEaKIMi, XUMUYECKOE paBHOBECHE,
CMEIICHUE PABHOBECHs, TEIUIOBOU 3((EeKT peakluu, YIIepoaHbId cKejleT, (QyHKIHMOHAJIbHAs TPYIMIa,
n3omMepusi (CTpyKTypHas M TPOCTPAHCTBEHHas) M TOMOJIOTHs, OCHOBHbBIE€ THIBI (COEAMHEHUS,
pasnokeHus, 3aMmelleHusi, oOMeHa), BUAbl (THAPUPOBAHUSA U JETHJIPUPOBAHUS, THIpaTallUd H
NeruapaTtaluy, MOJUMEpHU3alMi U ACTONMMEpPU3alud, MOJUKOHACHCAlMK M  W30MepHU3alllH,
KaTQINTUYECKUE M HEKAaTAIUTHYECKHWEe, TOMOTEHHbIE W  TE€TEepPOreHHble) M  Pa3HOBUIHOCTH
(dbepmeHTaTHBHBIC, TOPEHHS, YTEpUDUKAINN, KPEKUHTa, pUPOPMUHTa) PpEaKIUi B HEOPraHUYECKOW U

OpFaHI/I‘IeCKOI\/’I XUMHH, TIOJITUMEPHI, OHOJIOTMYECKH aKTUBHBIE COCIUHCHUS,



2) ebissNeHUe B3AUMOCEA3U XUMUYECKUX NOHAMUL JUI OOBSCHEHHS COCTaBa, CTPOCHHUS, CBOWCTB
OTJEJbHBIX XUMUUYECKUX OOBEKTOB U SIBICHUH;

3) npumeHeHue OCHOBHBIX NOLONCEHU XUMUYECKUX Meoputi: TEOPUH CTPOCHHS aTOMa M XMMHUYECKON
CBA3H, IIEPUOJUYECKOI0 3aKOHA U IIEPUOJUYECKOM CUCTEMBI XUMHUYECKUX 1eMeHTOB [[. M. Menneneesa,
TEOPUU DJIEKTPOJUTUYECKON JOUCCOLMALUU, IPOTOHHOW TEOPHM, TEOPUM CTPOEHHUS OPraHU4eCKHX
COCUHEHMH, 3aKOHOMEPHOCTEN XUMUYECKOM KMHETUKM — JJIS aHaJIM3a COCTaBa, CTPOCHUS U CBOMCTB
BELIECTB U NIPOTEKAHUSI XUMHUUECKUX PEAKIIMIA;

4) ymenue Knaccugpuyuposams HeOpraHUIECKUE U OPraHUYCCKHE BEIECTBA

110 Pa3JIU4YHbIM OCHOBaHUAM;

5) ycmanoenenue 63aumoceésnzeli MEXIy COCTABOM, CTPOCHHEM, CBOMCTBAMH, HPAKTHYCCKHM
IIPUMEHEHUEM U MIOJYyYEHUEM BaKHEHIINX BELIECTB,;

6) 3Hanue ochoe xumuueckoi HoMeHKAamypyl (TPUBUAILHON M MEXKIYHAPOIHOW) U yMeHUe Ha3BaTh
HEOPraHMYecKue U OpraHuvecKue coeiMHeHus 1o Gopmyie, 1 Ha060POT;

7) onpedenenue: BaJCHTHOCTH, CTCIICHU OKUCICHUS XMMHYECKUX 3JICMEHTOB, 3aps0B HOHOB; BHJIOB
XUMHUYECKHUX CBSI3€il B COEJUHEHHMSX M THUIOB KPUCTAJUIMYECKUX PEIIETOK; IMPOCTPAHCTBEHHOIO
CTPOEHMSI MOJIEKYJ; TUIIA THUAPOJIM3a W XapakTepa Cpeibl BOJHBIX PAaCTBOPOB COJIEH; OKHCIIUTENS
Y BOCCTaHOBUTEIISA; IPOLIECCOB OKUCIIEHHUS U BOCCTAHOBJICHMS, IPUHAIJICKHOCTH BEIECTB K Pa3INYHbIM
KJlIacCaM HEOPraHWYEeCKUX M OPraHMYECKHUX COEAMHEHMI; IOMOJIOTOB M HM30MEpOB; THUIIOB, BUAOB U
Pa3HOBUJIHOCTEH XUMMUYECKUX PEAKLIUN B HEOPTAHUUYECKOW U OPraHNYECKON XUMUM;

8) ymenue xapaxmepuzoeams:

—S-, p- 1 d-27IeMEeHTBHI [0 UX MOJOKEHUIO B eproauueckoii cucteme J{. . Menzeneesa;

— 00IIMe XUMHUYECKUE CBOMCTBA MPOCTHIX BEIECTB — METAJUIOB M HEMETAJUIOB,;

— XMMHUYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX M OPraHUYECKHX COCAMHEHHMH B IIaHE
00111eT0, 0COOEHHOTI0 U € JUHUYHOTO;

9) obwscHenue:

— 3aBUCHUMOCTH CBOMCTB XHUMHYECKMX DJIEMEHTOB M HMX COCOUHEHMH OT IOJIOXKEHHs DIIEMEHTa B
nepuoanudeckon cucreme /. 1. Menneneesa;

— IPUPOJIBI XUMHUECKOH CBSI3U (MOHHOM, KOBaJIEHTHOM, METAJIIMUYECKOM, BOJOPOIHOM);

— 3aBUCUMOCTH CBOMCTB HEOPTaHUYECKUX U OPIraHUYECKUX BEILIECTB OT UX COCTaBa U CTPOEHUS;

— CYIIHOCTH H3YYEHHBIX BHUJOB XMMMUYECKHUX PEAKLUMI: DJIEKTPOIUTHUECKON IUCCOLMALUU, NOHHOIO
o0MeHa, OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIX;

— BIIMSHUSA PA3IWYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHYECKOW PEAKIMU U Ha CMELIEHUE XUMHYECKOIrO
paBHOBECHS,

— MEXaHU3MOB ITPOTEKAHUS PEAKIUI MEXKIy OPraHMUYEeCKUMH U HEOPIraHUUYECKUMU BEIIECTBAMY;

10) ymenue:



— COCTaBIATH ypPaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHMi € MOMOIIbIO METoja
3JIEKTPOHHOTO OanaHca;
— MPOBOJIUTH PACUYETHI IO XUMHUYECKUM (DOPMYIIaM U ypaBHEHUSIM;
— MPOBOJUTh XMMHUYECKUN IKCIIEPUMEHT (JIaOOpaTOpHBIE W MPAKTUYECKUE PabOThI) ¢ COOIOICHUEM
TpeOOBaHUH K MpaBUIaM TEXHUKH O€30MIaCHOCTH MpU paboTe B XUMHUYECKOM KabuHeTe (J1abopaTopun).
Boinycknuk na y2nyonénnom yposne nayuumcs.
— HOHUMAMb XUMHUYECKYI0 KapTUHY MHUpa KaK COCTaBHYIO YacTh IIEJIOCTHOM HAyYHOUN KapTHUHBI MUPA;
— packpwiéamsv Poiib XUMUU MU XUMUYECKOTO MPOM3BOJACTBA KaK MPOU3BOAUTEIIHLHONW CUIIBI COBPEMEHHOTO
00I11eCTBa;
— popmynuposams 3HaUCHNE XUMUU U €€ TOCTUKEHUI B IOBCEHEBHON KU3HU YEJIOBEKA;
— YCMAaHaenu6ams B3aMMOCBS3U MEXIY XUMHUEH U APYTUMHU €CTECTBEHHBIMU HayKaMu;
— ¢opmynuposams niepuonnueckuii 3akon 1. 1. MenneneeBa u 3aKkOHOMEPHOCTH U3MEHEHUN B CTPOCHHUH U
CBOMCTBAaX XMMHUYECKUX JIEMEHTOB U 00Pa30BaHHBIX HMH BEIIECTB Ha OCHOBE NEPUOAMUECKON CHCTEMBI KaK
rpaduyecKoro 0ToOpakeHus MePHUOJNIECKOr0 3aKOHA;
—  ¢opmynuposams OCHOBHBIC TOJOXKEHHS TEOPUU XMMHUYECKOTO CTPOCHHUSI OPTaHWYECKHX COCTUHEHUI
A. M. byrnepoBa, packpviéams OCHOBHBIE HAIpPaBJIEHUS 3TOW YHUBEPCAJIbHON TEOPUU — 3aBUCUMOCTHU
CBOMCTB BEIIECTB HE TOJBKO OT XMMHYECKOTO, HO TaKX€ M OT DJIEKTPOHHOTO U IMPOCTPAHCTBEHHOT'O
CTPOCHHUS U ULIIOCMPUPO8ams NX IPUMEPaMU U3 OPraHUYECKON U HEOPTraHMYECKON XUMUU;
— apaymMeHmupoeams YHUBEPCAIbHBIN XapaKTep XUMHUUYCCKUX MOHSATUN, 3aKOHOB U TEOPUH ISl OObSICHEHUS
COCTaBa, CTPOEHHUSA, CBOMCTB M 3aKOHOMEpPHOCTEH  OOBEKTOB (BELIECTB, MaTEpHUaJOB U IPOIIECCOB)
OpPraHMYECKOI 1 HEOPTraHNYECKON XUMUU;
— xapakmepuzo8ama S-, P- ¥ 0-3JIEMEHTBI 110 MX MOJOXEHHUIO B epuoauyeckoit cucreme JI. M. Menpeneesa;
— Kaaccuguyuposams XUMHUYECKHUE CBSA3M M KPUCTAUNIMYECKUE PEHIETKH, O0OBACHAMb MEXAHU3MbBI HX
oOpa3oBaHHsI U 00KA3bl6amMb CIUHYI0 TPUPOAY XUMHUUYECKMX CBs3ed (KOBAJICHTHOW, HWOHHOM,
METaTUYEeCKON, BOJIOPOTHON);
— 00vACHAMb TPUUMHBI MHOTOOOpPA3usl BEIIECTB HAa OCHOBE MPHUPOJABI SIBICHUNM W30MEPUU, TOMOJIOTHUH,
AJUIOTPOIINH;
— Kaaccuguyuposams XUMHUYECKUE PEAKIIMA B HEOPTaHMUYECKOW U OPraHUYECKOW XUMHUHU MO Pa3IMYHBIM
OCHOBAHUSIM U yCMaHasiueams Cenn(uKy TUIIOB peakiuii 0T 00IIero yepe3 0COOCHHOE K eTMHUIHOMY
— Xapakxmepu308ams TUAPOIA3 KaK CEU(PUIHBII 0OMEHHBIN TPOIECC U pACKpbléamsb €ro POib B )KUBOU U
HEXUBOU IPUPOJE;
— Xapaxmepuz06ams SIEKTPOJIN3 KaK CreUu(PUIHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC U €r0
MIPAKTUIECKOE 3HAYCHHE;
— Xapakmepuzo8ams KOPPO3UI0 METAIIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN NPOILIECC U npediazams

CIIOCOOBI 3aIlUTEI OT HEE;



— onucelgamb TPUPOAY MEXAHU3MOB XMMUYECKHMX DPEaKLUH, MPOTEKAOUUX MEX1y OpPraHHYeCKUMHU U
HEOPraHNYECKUMH BELECTBAMU;

— K1accuguyuposams HEOPraHUUECKHE U OPraHUUECKHE BEIECTBA 110 Pa3INYHBIM OCHOBAHMUSM;

— Xapaxkmepu3o6ams 00IUE XUMUYECKNE CBOIICTBA BaKHEHUIIINX KJIACCOB HEOPIaHUYECKUX U OPraHUYECKUX
COEZIMHEHUI B IIaHEe OT OOLIEro yepe3 0COOEHHOE K €IMHUYHOMY;

— UCNONb306amb 3HAKOBYIO CHUCTEMY XUMHUECKOro s3blKa JUId OTOOpaXKeHMs cocTaBa (XMMHUYECKHE
(bopMyIIbl) U CBOWCTB (XMMHYECKHE YPAaBHEHHS) BEILIECTB;

— UCNOb306aMb TIPABUIIA U HOPMbI MEXKIyHApOIHONH HOMEHKJIATYPHI /I Ha3BaHUHN BEIECTB 10 GopMyaam
1, HA000POT, 17151 COCTABIIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (POPMYJI COSAMHEHHH IO UX Ha3BaHUM;

— 3Hamb TPUBHAIbHBIE HA3BaHUS BAXXHEMIIMX B OBITOBOM U IPOU3BOACTBEHHOM OTHOLIEHUH
HEOpPraHMYECKHUX U OPraHMYECKHUX BEIIECTB;

— Xapakmepu306amp CBOWCTBA, [10JIy4CHHE U MPUMEHEHUE BAKHEUIIUX IPEACTABUTEICH TUIIOB U KJIACCOB
OpPraHUYeCKUX COCOUHEHUH  (IIpPEleNIbHBIX, HENpeAeiabHbIX UM  apOMaTHYeCKHX  YIJIEBOJIOPOJIOB,
KHCJIOPOACOAEPIKAIINX U a30TCO/IEPIKAIINX COEIMHEHUH, a TaK)Ke OMOIOTMYEeCKH aKTUBHBIX BEILECTB);

— ycmanaeénueams 3aBUCUMOCTb IKOHOMMKHM CTPAaHbl OT JOOBIYM, TPAHCIOPTHPOBKM M IepepabOTKU
YIIEBOAOPOAHOTO CHIPhs (He(hTH, KAMEHHOTO YIJIS U IIPUPOIHOTO Ta3a);

— DJKCHEPUMEHTANbHO HnoO0meepicoams COCTaB M CBONCTBA BAKHEMIIUX MpeICTaBUTENCH H3Y4YEHHBIX
KJIACCOB HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB C COOJIIOJIEHHEM INPaBUJ TEXHUKU OE30MAaCHOCTH JUIS
paboThI ¢ XUMUYECKHMH BEIIECTBAMHU U JJAOOPATOPHBIM 000PYAOBAaHHEM;

— Xapaxmepu3o6ams CKOPOCTb XUMUYECKOM PEAKIIMU U €€ 3aBUCUMOCTb OT Pa3JINYHbIX (PaKTOPOB;

— onucvléams XUMHUYECKOE paBHOBECHE U npednazams CHOCOOBI €ro CMELIEHHs B 3aBUCUMOCTH OT
pa3NuYHbIX (PAaKTOPOB;

— npouszooums Ppacd€Tbl MO XUMHYECKUM (opMynaM U ypaBHEHUSM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOIICHUH MEX]ly YJaCTHUKaMH XUMHYECKHUX PEaKIIMii;

— Xapaxkmepu3o06amb BaXKHEUIINE KPYNHOTOHHAKHBIE XUMHYECKHE IIPOU3BOJACTBA (CEpPHOM KHCIIOTHI,
aMMMaka, MeTaHoJa, TNepepaboTKM  He(PTH, KOKCOXMMHUYECKOTO  IPOM3BOJCTBA,  BAXHEHIIMX
METAJITypPrUuecKUX MPOU3BOJACTB) C TOYKH 3PEHHUS XUMHU3Ma IIPOLECCOB, YCTPOMCTBA BaKHEMIIUX
anmnapaToB, HAYYHbIX IPUHIIUIIOB IPOU3BOICTBA, SKOJIOIMUECKON 1 SKOHOMHUYECKOH 11e51eCO000pa3HOCTH;

— cobm00amyb MPaBUiIa HKOJOTHUECKON O€30MacCHOCTH BO B3aMMOOTHOIICHUSAX C OKpYXaroleil cpenoil mpu
00pallleHnu ¢ XUMUYECKHMHU BEIIeCTBAMH, MaTepHalaMH U IPOIIECCaMH.

BuinyckHuk na yenyonéHnom ypoene noayuunt 603M0HCHOCHb HAYUUMbCA:

— UCNOIb306amb METOJbl HAYYHOTO MO3HAHUSA NPHU BBINOJIHEHUH IPOEKTOB M Y4eOHO-HCCIEeI0BATEIbCKIX
3a]1a4 XUMUYECKON TEMAaTHKH;

— NPOZHO3UPOBamMb CTPOEHUE M CBOMCTBA HE3HAKOMBIX HEOPraHMYECKUX U OpPraHMYECKHMX BEILIECTB Ha

OCHOBE aHAJIOTHH;



— NPOCHO3UpPO6aMb TEUYCHNE XHMHYECKHUX IPOLIECCOB B 3aBUCUMOCTH OT YCIOBHUM MX NPOTCKaHUSA H
npeonazams CIOCOOBI YIIPaBIEHUS STUMHU MTPOIIECCaMHU;
— ycmanaeaueams BHYTPUIIPEAMETHBIE B3aUMOCBSI3M XMMUU HAa OCHOBE OOLIUX MOHATH, 3aKOHOB M TEOPUI
OpPraHUYeCKOM M HEOPraHWYEeCKOH XWMHUH M MEXKIPEIMETHbIE CBS3U C (U3MKOH (CTpoeHHE aToMa H
BEIIECTBA) M OMOJIOTHel (XMMHUUYECKasi OpraHU3alys KU3HU U HOBBIC HANpABJICHUS B TEXHOJIOIMHU — OHO-
Y HAHOTEXHOJIOTUN);
— packpvlgams POJb TONYYEHHBIX XMMUYECKHX 3HAaHMM B Oymymed ydeOHOH u mpodeccHOHaTIbHON
NEeATEIbHOCTH;
— npoekmupoeams COOCTBEHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, CBSI3aHHYIO C XMMUEH, B 3aBUCUMOCTH OT
JIMYHBIX [IPEANIOYTEHUI U BO3MOXKHOCTEN OTEYECTBEHHBIX BY30B XMMHUYECKOM HAIIPABICHHOCTH;
— apeymenmupoéamb €IUHCTBO MHpA BEIIECTB YCTAaHOBJICHMEM TI'€HETUYECKOM CBA3M MEKIY
HEOpPraHUYECKUMHU U OPraHUYECKUMU BEIIECTBAMU;
— g1ademb XUMHUYECKUM S3BIKOM KaK (JaKTOPOM YCHEIIHOCTH B MPO(HECCHOHAIBHON AEATEIbHOCTH;
— Xapakmepu306ams CTAHOBJICHUE HAyYHOH TEOpUU HA IPHUMEPE OTKPHITUS MEPUOJUYECKOrO 3aKOHA H
TEOPUHU CTPOCHUS OPTaHUYECKUX U HEOPTAaHUYECKUX BEILIECTB;
— npuHuMams ydacTue B NMPO(UIBHBIX KOHKypcaxX (KOH(EpeHIHMSAX, OJIMMITNAAax) Pa3IMYHOTO YPOBHSA,
aJIcKBaTHO OYeHUe8amv PEe3yNbTaTbl TAKOTO YYACTUS U NPOEKmupoéams IIyTU IOBBILICHWS NPEIMETHBIX
JIOCTHIKCHMH;
— KPUTHYECKH OMHOCUMbCA K TICEBIOHAYYHOW XWUMHUYECKOW WH(POpPMAIUM, TOIYy4aeMOW M3 pa3HBIX
HUCTOYHUKOB;
— nonumamau r100a1bHbIE IPOOJIEMBI, CTOSIIIUE NTEPE]] YETOBEUECTBOM
(9KOIOTHYECKHEe, IHEPreTHUECKUe, CHIPbEBbIE), M npediaeams TYTH WX pelIeHHs, B TOM YHUCIE U C
MTOMOUIBIO0 XUMHH.

COJEPKAHUE KYPCA
Kypc uéTtko aenutcs Ha JABE 4aCTH COOTBETCTBEHHO rojiaM oOydeHUs: opraHudeckyro xumuto (10 kiacc) u
obmryro xumuto (11 xmacce).
Kypc 10 knacca naunHaeTcs CO 3HAKOMCTBA C IMPEAMETOM OPraHMYEeCKOW XHMHH, U3YYEHHsS] TEOpUU
CTpOEHHsI opraHudeckux coeauHeHuit A. M. bytiepoBa um rubpuausanuu aTOMHBIX opoOutaneil. 3atem
paccMaTpUBAIOTCS  KJIAcCU(UKAIMS OPraHMYeCKHX COEAMHEHHWH, NPUHIUIBI HMX HOMEHKJIATyphl, a
TakXke Kiaccu(uKkanus peakiuili B OpraHn4eckoi XuMHuH.
[IepBoHavyaIbHBIE TEOPETHUECKUE 3HAHUS 1aJIE€ MHOTOKPATHO 3aKPEIUIIIOTCS U PA3BUBAIOTCS NPU N3YYEHUU
KJIACCOB OPraHWYECKUX COEAVMHEHUH OT YTIIEBOJOPOAOB JI0 a30TCOAEPKAIIMX COSAMHEHUIN U IIOJMMEPOB.
Takoe mocTpoeHue Kypca IMO3BOJSET B IIOJIHOM MeEpe HE TOJIBKO IIMPOKO HCIOJB30BaTh JE€AYKTHBHBIN
nojaxoa B oOyueHun xumuu 10 kiacca, HO U peaqu30BaTh HJICI0 TEHETUYECKOH CBA3M MEXIYy KilaccamMu

OPraHNYeCKUX COCTUHEHUH.



Ocoboe BHMMaHHE B Kypc€ OpPraHWYECKONM XHMHHU YJIEJICHO CIOXHBIM [JIi TMOHUMAHHUS BOIPOCAM:
B3aUMHOMY BIIMSIHUIO aTOMOB B MOJIEKYJIaX, B TOM YHCIE ISl MPEICKa3aHWUs CBOMCTB COEAWHEHMII;
MEXaHH3MaM ¥ 3aKOHOMEPHOCTSM TMPOTCKAHHS XHWMHUYECKUX pEaKiud, dYTo HeoOXOauMo IS
MIPOTHO3UPOBAHUS MPOJIYKTOB; MPOCTPAHCTBEHHOMY CTPOCHHIO YTIIEBOJOB, aMHHOB, aMUHOKHUCIIOT, OCJIKOB
Y HYKJICMHOBBIX KHCJIOT.
Kypc 11 knacca HadyvHAeTCs C PACCMOTPEHMS CIIOKHOTO CTPOEHUS aroMa Ha OCHOBE KBAHTOBO-
MEXaHHYECKUX MPEACTABICHUIN O CTPOSHUH €T0 S/Ipa U SJCKTPOHHOU 000I0YKH, a TAKIKE SACPHBIX PEAKITHIA.
Takas Teopernueckass 0aza TMO3BOJSET Ha JPYroM YPOBHE HW3YYUTh NEPUOJUYECKUN 3aKOH U
MEPUOJINYECKYI0 CUCTEMY XUMHUYECKUX aeMeHTOoB [[. M. MenneneeBa u emé€ pa3 OLEHUTh €ro Hay4YHBIN
MOJIBUT, HA HECKOJIBKO JIECATUIIETUNA ONEPEIMBIIETO HAYYHYIO MBICIb.
3aTeM M3y4yaeTcsi CTPOCHHUE BEIECTBA, OCHOBHBIC TUIIbI XMMUYECKOW CBSI3U. 3HAHUS yYALIUXCS «XMUMHUH B
CTaTUKE» JOTOJHSAIOTCS CBEICHUSIMH O KOMIUJIEKCHBIX COCIMHEHHSIX M JUCIEPCHBIX cucTteMax. JIoruyHo
Jajee paccMaTPHUBAIOTCS TaKWE TOMOTCHHBIE CHCTEMBI, KaK pPAacTBOPbl W CHOCOOBI BBIPAKCHHS
KOHIIEHTpAallUU B HUX.
M3yueHnne OCHOB XMMHYECKOW TEPMOJWHAMHKH, MOHATHH 00 SHTANBIMHM W DHTPONUH, 3aKOHOB ['ecca,
MO3BOJISIIOT Ha 00Jiee BBHICOKOM YPOBHE H3YYUTh 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUUYECKHX PEAKIUU U
(DUBUKO-XMMHUYECKUX MPOIECCOB.
XUMHYECKHE pPEaklMM B PacTBOpPax PaccMaTpHUBAIOTCS TAKXKE Ha HOBOM TEOPETHUYECKOM YPOBHE IOCIE
BBEJICHUS TIOHSTHUS O BOJOPOJAHOM MOKa3aTelie U U3yYeHUs MPOTOJUTUYECKON TEOPUH KUCIOT M OCHOBAHHIA.
OO06o00maroTcst CBENEHUS] O HEOPraHWYECKUX ¢ OPraHUYecKHX KHCIOTaX W OCHOBAHHUSIX B CBETE
MPOTOJIUTHYECKON TEOPUH U TEOPUU SJEKTPOJIUTUYECKON JMCCOLMALNM, a TAKXKE COJIEW B CBETE TEOpPUU
AIEKTPOJIUTUYECKON AUCCOLUALINH.
OtnenbHas TJIaBa TMOCBSIICHA OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIM TIPOIlECCaM, B TOM YHUCJIE METOoJlaM
COCTAaBJICHHUSI YPABHEHHN WM DJIEKTPOJIM3Y, KOTOPBIE BaXHBI [IJI YCIECIIHOW CIIa4d WTOTOBOTO 3K3aMEHa.
Bonbiioe BHUMaHWE B ITOW TJaBe YIENEHO M XMMHUYECKUM HMCTOYHHUKAM TOKa, 0€3 KOTOPBIX CIIOKHO
MPEJICTaBUTh COBPEMEHHOE OOIIECTBO.
XUMUA HEMETAUIOB U METAJUIOB, BAXKHEHIINX MPEICTABUTENICH ITUX KJIACCOB BEIIECTB M UX COCIMHEHUUN
M3Yy4aeTcsl B CUCTEME (COCTaB <> CTPOEHHUE <> CBOMCTBA <> MPUMEHEHUE «> TMOJIYYEHUE <> HAXOXKJEHUE B
MPHUPOJIC) U PACCMATPUBETCS B €IMHON CBSI3U OPTaHUYECKOW M HEOpraHudeckoil XxuMuu. Takum oOpazom
peanu3yeTcs riaBHas Ujes Kypca — €IMHCTBO KHUBOTO U HEXXHBOTO MAaTepUaIbHOIO MUpPa, OMUCHIBAEMOTO
0OILIMMHY 3aKOHAMH XUMUH.
PackpbiTh posib XUMUYECKOW HAayKH, KaK MPOU3BOIAUTENHLHOM CHIIBI COBPEMEHHOI'O OOIECTBA IMO3BOJISIET
riaBa 3aBepiarommas kypc 11 kimacca «Xumusi 1 00IIECTBOY.

Oprannyeckas xumus. 10 kaace
TEMA 1. HAYAJIBHBIE TIOHSITUSI OPTAHUYECKOW XUMUHN
(13 u).



IIpenmer opranuyeckoid xumuu. Oprannyeckue BemecTBa. YUYTo u3ydaeT oOpraHuyecKkas XHMHUA.
Kpatkuii ouepk pa3zBuTusi opraHndeckor Xumuu. CpaBHEHWE HEOPraHMYECKUX U OPraHUYECKUX BEIECTB.
CriocoOHOCTh aTOMOB YIJIEpOJia COSAMHATHCS B PAa3IUYHBIC LEMH. YTIEBOJAOPOABI M HMX MPOHU3BOJIHBIC.
ITonsTHe 0 3amecTuTeneE.

Teopusi crpoennsi oprannyeckux coequHenuii A. M. Byrieposa. [lonsrue BanentHocTH. Padotsr @. A.
Kekyne. Posp A. M. byTiepoBa B CO3JaHUM TEOPUU CTPOEHHUSI OPraHMYECKUX coeluHeHuir. E€ ocHOBHBIE
MoJIoKeHus. [IpuarHBI MHOTOOOpa3usl OpraHNYECKUX COCIMHEHUHN: 00pa30BaHUE OJWHAPHBIX, JBOWHBIX H
TPOMHBIX CBsI3eld MEXIy atomMamu yriepoja. M3omepus. DMmupuyeckas, MOJEKYIspHas U CTPYKTypHas
(bopMyIIbl OpraHuYecKUX COeTMHEHUM.

Konuenuus rubpuanu3anun aToMHbIX opouTasieii. CTpoeHue aToMa yriepoja: S- U p-opOuTaiH, THITbI UX
rubpuam3arnmu. O0pa3oBaHHEe KOBAJIICHTHBIX CBS3€H. DIIEKTPOHHAS U SJCKTPOHHO-Tpaduueckas GopMyIibl
aToMa yriepo/a.

Kaaccudukanus opranmdeckux coequmHenmil. Krnaccudukamuss 1Mo  AJIEMEHTHOMY  COCTaBY:
YTIEBOJIOPO/IbI, TANIOT€H-, a30T- U KUCIOPOCOIEpKAIINe OPraHNUYeCKUE COeITMHEHUSI.

Krnaccudukanus mo CTpoeHUIO YTIEPOAHOTO CKEJeTa: alMKIMISCKUAe U IUKINIecKHue (KapOOIUKINIeCKHe U
TeTEePOLMKINYECKIE) Oprannyeckie BemecTBa. Kimaccudukanus yriaeBoJopoOB: HpeAeibHbIe (AIKaHBI U
LUKIIOAJIKAHbI ), HEMPEIeIbHbIE (aJKEHBI, ATKUHBI, alIKa/INCHBI), aPEHBI.

Knaccudukanus opraHudeckux COEAMHEHUN M0 HAIWYUI0 (QYHKIMOHAIBHBIX TIpynn (TUAPOKCUIbHAS,
KapOOHWJIbHAS, KapOOKCHWIIbHAS, HUTpoOrpymma, amuHorpymnma). Crouptel. Anpaeruabl.  KeToHBI.
Kap6onoBsie kucnotsl. Hurpocoennnenus. AMUHBIL.

IIpyHIUNBI HOMEHKJIATYPbI OPraHMYecKUuX coeAuHeHMid. [loHATHE O XUMHUYECKOM HOMEHKJAType.
Homenknarypa TpuBHuanbHas (MCTOpUUYECKasi) M pallioHaIbHasl.

MexnayHnapoaHas HoMeHKiarypa opranudeckux coenuHenuid — [UPAC. TlpuHIunel coctaBieHHs
Ha3BaHUs OpraHuyeckoro coeauHeHus mo Homenkiarype [UPAC.

Kanaccudukanus peakuuii B opranudeckoii xumun. [lonstue o cydcrpare u pearenrte. Knaccudukamms
peakiuii Mo CTPYKTYpPHBIM HW3MEHEHHUSM BEIEeCTBA: MPUCOCIUHEHUS (B TOM YHCIE MOJIUMEpPH3aIuH,
OTLICIUIEHUS (3JIEMEHUPOBAHUS ), 3aMEILIEHUSI U U30MEPU3ALINN.

[ToHsITHE O TOMO- M TETEPOIUTUYECKOM pa3pbiBaxX KOBAJICHTHOM CBs3M, 3JIEKTpouiiax U HyKjieopuiax.
Knaccudukanus peakuuid MO TUIY PEAKIHMOHHBIX YaCTHIl: paJuKalbHBIE, OIEKTPO(UIbHBIE W
HykineopwipHble. Kiaccudukamuss peaknuii 1Mo M3MEHEHUIO CTEeNeHEeW OKUCICHHS: OKHUCICHHS W
BoccTtaHOBJeHUs.  Kmaccudukanmst peakiuii 1O  4YacTHBIM — TPU3HAKaM: TaJOTEHUPOBAaHUE U
JIETaJIOTCHUPOBAHHUE, TUIAPUPOBAHUE U JETHIPUPOBAHUE, TUApPATAIAA u JeTHApaTaIlH,
TUAPOTAIOT€HUPOBAHNE U JETHIPOTaIOT€HUPOBAHUE.

demoncTpanuu. Koinekuus opraHM4ecKux BEIEeCTB, MaTepuanoB U u3aenuil uz Hux. llapocrepkHeBbie U
o0bémubie Mogenu (Momenu Crioapra—bpurieba) staHoida ¥ AMATHIOBOTO 3¢upa, Oyrana u u3o0yTaHa,

METaHa, 3THJICHA W allCTHUJICHA. BSaI/IMOHefICTBHe HaTpusg C DJTAHOJOM; OTCYTCTBHC BSaHMOHeﬁCTBHﬂ C
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TUATHUIOBBIM 3(upoM. Mojenb OTTaJKWBaHUA THOPUAHBIX OpOWTaieH (AEMOHCTpaIds C TOMOIIBIO
BO3IYIIHBIX IapoB). [lemoHcTpanronHas Tabmuna «Pa3nnyHble THOPUAHBIE COCTOSIHUSI aTOMa YTIIepoJiay.
OOpasupl OpPraHUYeCcKNX COCOUHCHHWM pPAa3IMYHBIX KJIAacCOB. Mojaenu OpraHudecKuX COCTUHEHHMA
C pa3IMYHBIMU (YHKIIMOHAJIBHBIMU TpyIamMu. [ opeHre MeTaHa Wiu MponaH-O0yTaHOBOM CMECH M3 Ta30BOM
3akuranku. B3peiB cMmecu Merana ¢ xyopoMm. OOecnBeuynBaHHe OpOMHONM  BOABI  ATHIICHOM.
Jenonumepusanus noaustuieHa. [lonyuenne stunena geruaparanueit 3TaHona.

JlabopaTopublii onbIT. M3rotoBieHue Mojeneidl MOJIEKYl — TMPEACTaBUTENEH pa3IUYHbIX KJIACCOB
OPraHUYeCKUX COCIUHEHUH.

IIpakTuyeckasi padora 1. KauecTBeHHBIN aHAIN3 OPTaHUYECKUX COCTMHCHUM.

TEMA 2. HPEAEJBHBIE YTJIEBOJOPOIBI (5 4)

AJIKaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl MeTaHa. ['OMosIOrnuecKkuii psij alKkaHoB
u ux wu3oMepus. lIpocTpaHCTBEHHOE CTpPOEHHE MOJIEKYJ aJKaHOB (B TOM 4YHCIE U KOH(OpPMEpHI).
Homenkiarypa ankaHos.

[IpoMmblnieHHbIe CIOCOOBI MONMYYEHUS ANKAHOB: KPEKUHT HE(PTENpOAYKTOB, pPEaKlvs aIKWJIUPOBAHMUS,
MOJTyYeHHE CHHTETHYECKOro OCH3WMHA, HarpeBaHHe yriepoja B atMmocdepe Bomopona. JlabopaTtopubie
CTIOCOOBI TIOJIyYEHHs] AJKAHOB: peakiust Bropma, muponms cojeil KapOOHOBBIX KHCIOT CO IIEIOYaMH,
TUIPONIU3 KapOuia alFOMUHHUSL.

duznueckue CBOICTBA aJKaHOB. B3auMHOe BIMsHUE aTOMOB B OpraHM4ecKux moJiekynax. [lonoxkurenbHbl
U OTpHILATENbHBIA WHAYKTHBHBIE 3(dekTbl. [IporHo3 peakMoOHHON CIOCOOHOCTH ajKaHOB. MexaHW3M
peakuuil paJuKaabHOrO 3aMellleHus. Peakiiuy paaukalbHOTO 3aMEIeHHs: TaJlOreHUPOBaHUE U HUTPOBAHHUE.
Peakuun nerunpupoBanusi. Peaknuu oxucnenus. Jlpyrue peakuuu ¢ pa3pylieHUEM YIJIEPOJAHOW LIETH.
[Ipumenenne ankaHoB Ha OCHOBE CBOWCTB. Ilukiaoankanbl. ['OomMolOrMYECKMI PSS M CTPOECHUE
nuKioaknaHoB. Mx HomeHnknatypa u usomepus. Ilonarue o npoctpancTBeHHON n3omepun. Kondopmepsl
nukiorekcaa. CrocoObl  MOJIydeHUs  LUKIOATKAHOB:  peKTUQHUKalus He(pTH, KaTaJIUTUYECKOE
JNETUIpUPOBaHUE apEHOB, BHYTPUMOJIEpYIIApHas peakuus Bropua.

duznyeckue 1 XUMUIECKIE CBONCTBA IIMKI0AKAaHOB (peakluy MpUCOeANHEeHUS U 3aMernienus). [Ipumenenue
LIUKJIOAKaHOB.

Jemoncrpanuu. [IlapocTepixHeBble MOAETN MOJIEKYJ aJIKAHOB JUISl WILTIOCTPALIMKA CBOOOJHOTO BpPALICHUS
BOKpYT cBsi3u C—C, a Takke 3acIOHEHHON U 3aTOPMOXKEHHOW KoH(popMmarmii 3taHa. [lonyueHne MeraHa u3
arierata HaTpHUs U THAPOKcHIa HaTpus. ['opeHne MeTaHa, mponaH-OyTaHOBO#M cMecH, mapaduHa B yCIOBHIX
n30bITKa U HeJOCTaTKa KHuciopoaa. B3pweiB cMecu MeraHa ¢ Bo3ayxoM. OTHOIIEHHME MeETaHa, MpOMaH-
OyTaHOBOM cMmecH, OeH3uHa K OpoMHOM Boje U pacTBopy KMNOa.

JlaGopaTopHble onbIThL. V3roToBrienne napaduHUPOBAHHONM Oymaru, UCIbITAaHHE €€ CBOMCTB (OTHOIICHUE
K Bojie M kupy). OOHapy>KeHue BObI, CaXH, YIIIEKUCIOro ra3a B MPOIyKTax TOPEHHs CBEYH.

TEMA 3. HEIIPEJAEJIBHBIE YI'JIEBOAOPOABI (13 u)

AJIKeHbI. DJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYNIBI JTHJICHA. [ OMOJIOTHUECKU psl |
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U30MEpHUsl AJIKEHOB (YIJIEpOJHOIO CKEeJeTa, TeOMETpUYecKas WU Yuc-mpanc-u30Mepusi, IOJ0XKEHUS
JIBOMHOM CBsI3M, MEKKJIaccoBasi). HoMeHkmatypa ajkeHoB.

[TpomblIIIIEHHBIE CITOCOOBI MOTYYEHHS aJIKEHOB: KPEKUHT aJIKAaHOB, BXOAAIIMX B COCTaB HE(TH U MOITYTHOTO
HE(TIHOTO rasa, IeruIpupoOBaHe MPEACIIbHBIX YTIEBOJOPOIOB.

JlaGopaTopHble cIOCOOBI IOJIyYEHHMs] AJIKEHOB: pPEAKIMU SIIMMUHMPOBAHUS  (JlerajoreHupoBaHMUeE),
JEeTUApaTtanus CHUPTOB M JErajJOr€HUPOBAaHUE JUTAJIOTCHAIKAHOB, a TAaKXKe JErMApPOraJloreHHpOBaHHE
raJIoreHONPON3BOAHBIX MTPENEIbHBIX YIIIeBoA0po0B. [IpaBuio 3aiinesa.

@u3nuecKue CBOMCTBA AJIKEHOB. B3auMHOE BIMSHME aTOMOB B OPraHMYECKUX MOJIEKyJlaxX. Me3oMepHbII
3pdext. IIporHo3 peakuMOHHOM CHOCOOHOCTH alKeHOB. MexaHM3M peakiuid  3JIeKTPOo(GUIBLHOrO
IPUCOCAVHECHNA.  Peakumm  NIpPUCOCIMHEHUS  AJKEHOB:  TaJIOTEHUPOBAHUE, THIPUPOBAHUE,
TUIpOTaJIoreHUpOBaHue, Tujaparauus, noaumepusanus. [IpaBuno MapkoBHukoBa. Peakuum oxkucieHus
ankeHoB KMnOgs (peakuust Barnepa) B BogHOW U cepHOKuUCION cpene. IIpuMeHeHue aakeHOB Ha OCHOBE
CBOMCTB.

Beicokomonekysipabie coeanHeHusi. CTpOEHNE MOJIUMEPOB: MOHOMED, HOJIMMED, 3JIEMEHTAPHOE 3BEHO,
CTENeHb  MoJuMepu3auuu. JIuHeiliHble, pa3BETBIEHHBIE U  ceT4yaTble  (CIIUTHIE)  IMOJIMMEPHI.
Crepeoperyiisipable U HECTEPEOpEryJsipHble MoiauMepbl. OTHOLIEHHE IOJUMEPOB K HArpeBaHUIO:
TEPMOILJIACTUYHBIE U TEPMOPEAKTUBHBIE MONMMeEpHL. [lonuMepsl Ha OCHOBE 3TUIICHOBBIX YIVIEBOAOPOIOB U
UX IIPOU3BOJIHBIX: MTOJUITHIICH, TOJUIPONUICH, TOIUTETPA(TOPITUIIEH U MTOJIMBUHIWIXJIOPU.

Aaxaauenbl. Kiaccupukanust  AMEHOBBIX — YITICBOJOPOJOB:  M30JMPOBAHHBIE, KyMYJIHPOBAHHBIC
u conpsik€HHble. HoMeHKaTypa M M30Mepusi JUEHOBBIX YIJIEBOJOPOJOB (MEXKKIACCOBasi, YIJIEPOJHOTO
CKeJleTa, B3aMHOTO TOJI0KEHUsI KPaTHBIX CBsizel, reoMerpudeckas). CTpoeHHe CONpsKEHHBIX AJIKaJUEHOB.
CriocoOsl MIOJTy4EHUs aJIKaJINEHOB: JNETUPUPOBAHHE AJIKaHOB,
peaxuus JleOenesa, AernaporaJjoreHUpoOBaHuEe JurajgoreHankaHoB. ®dusnueckue CBOWCTBAa JIMEHOBBIX
YTJI€BOIOPOAOB. XMMUYECKHE CBOWCTBA JUEHOBBIX YIJIEBOJOPOIOB: PEAKIINH PUCOECTUHEHUS, OKUCICHUS U
MOJIMMEPHU3aM — U OCOOEHHOCTH UX NpoTekaHus. HaxoxaeHue B mpupoje U NpUMEHEHHE alKaJueHOB.
Tepnensl. Dnacromepsl. HaTypalbHbIN KaydyK, Kak MPOAYKT MOJMMeEpU3aluu u3onpeHa. CHHTETHUECKHE
kayuyku: OyragueHoBbli Kayuyk (CBK), nOuBHMHUIOBBIN, W30MPEHOBBIH, XJIOPONPEHOBBIN, OyTaueH-
CTUPOJIbHBIN. ByikaHuzanusa KaydyKkoB: pe3uHbl U S0OHUT.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI AllETUIICHA.

I'omonoruueckuii psi W U30MepHUsl AIKHMHOB (YIJIEPOAHOTO CKEJeTa, MOJOXKEHUs TPOMHOM CBs3M,
MexkinaccoBasi). Homenknarypa ankuaoB. CriocoObl MoydeHUs aJIKWHOB: MUPOJIM3 MeTaHa (B TOM YHCIE U
OKUCJIUTEIbHBIA  MUPOIM3  HPUPOJHOTO  Tasza), KapOMIHBIM  MeTOoA, JeruJIporajoreHHpOoBaHUE
JUTAJIOT€HAIKAHOB,  B3aMMOJEHCTBHE COJIEH  alleTWJICEHOBBIX  YIJIEBOJOPOAOB  (allETHJIEHUAOB) C
rajloreHajIKaHaMH.

@u3nyuecKre CBOWCTBA AllETWIIEHOBBIX YIJIEBOAOPOJIOB. XMMHUYECKHE CBOMCTBA. Peaknuu nprcoeavHeHus

(rugpupoBaHMe, TajlOreHUPOBAHUE, THIPOTAJIOr€HHPOBAHME, TUApATalUs, TPUMEpPU3aLUs AaleTUIICHA).
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Peakuus KyuepoBa u mpaBmwio OnbTekoBa. KucinoTHble CBOMCTBa aJKWHOB. AnETuUiaeHUIbl. OKHUCIEHUE
ankuHOB: pacTBopoM KMnO4 u ropenue.

OO6nactu npUMEHEeHHs alleTUIICHa Ha OCHOBE €ro CBOWCTB. [IpuMmeHeHnue romosioros anerwieHa. [lonmumepsr
Ha OCHOBE alleTuieHa. BununaneTuien.

JemoncTpanun. O6bEMHBIE MOJENU YuUC-, MpaHc-U30MEPOB ankeHoB. [lonydyenue 3TuaeHa U3 TaHoIa U
JI0Ka3aTeIbCTBO €ro HEMPEeACIbHOrO CTpoeHus (peakuud ¢ OpoMHON Bomoii um pactBopoM KMNOg).
OOecuBeunBaHuEe STUICHOM OpPOMHON BOJBI M pPAacTBOpa IIepMaHTaHarta Kaiws. [OopeHue JSTuJCeHA.
B3anmoneiicTBre alKkaHOB M aJKEHOB € KOHUEHTPUPOBAHHOW CEPHOM KHCIOTOH. Moaenu MONEKys
aJIKaIMCHOB C M30JIMPOBAHHBIMH, KYMYJIUPOBAHHBIMU M CONPSHKEHHBIMU JIBOMHBIMU CBsi3siMU. Koarynsnus
MJIEYHOTO COKa Kay4yKOHOCOB (MoJjouasi, oayBaHuMKa uiu (ukyca). Jlemonumepusauus Kaydyka u
JI0Ka3aTeIbCTBO HAJIMYMUS JIBOMHBIX CBs3€d B MOJIEKYJaX MOHOMEPOB (peakuuu ¢ OpOMHOH BOHOH H
pactBopoMm KMnO4). O3nakomnenue ¢ kosuiekiued «Kayuyku u pesuns». [lonmydyenue anerusneHa us
kapOuna xanbiusa. OObEMHBIE MOAENU alKUHOB. B3aumMopelicTBue areruiieHa ¢ OpOMHON BOJOMA.
BzaumoneiictBue anerunena ¢ pactBopom KMnOs. ['openue aneruiiena.

JlaGopaTopHble onbIThl. O3HaAKOMIIEHHE C KOJUIEKIIUEH MOJIMMEPHBIX 00pa3IoB IJIACTMACC U BOJIOKOH.
IIpakTuyeckasi padora 2. [lonyueHne MeTaHa v 3TUJICHA U UCCIIEIOBAHUE UX CBOMCTB.

TEMA 4. APOMATHUYECKHUE YI'JIEBOJAOPOIBI (7 4)

Apensl. [lepBrie cBeneHuss o0 apomaTuueckux coeAuHeHusXx. CTpoeHue MoJeKyibl OeH3ona: eauHas -
ANEKTPOHHAs CHCTeMa, WM apoMaTH4eckuii cekcter. [‘omonoruueckuii psn. M3omepus B3auMHOTO
pacnosoxeHus: 3aMectutenell B 0eH3oibHOM KoJsblie. Homenknarypa apeno. Kcunonsl. IIpoMelineHHbie
CrocoObI MoJTyueHus: OeH30J1a U €ro rOMOJIOIOB: apOMAaTH3alMsl aJIKaHOB M LUKJIOAJIKAHOB, TPUMEPHU3aLUs
aneTuieHa (peakuus 3eauHckoro). JlabopaTopHble crmocoObl TOJYYSHHUSI apEHOB: aJIKIJIMPOBaHUE OEH30I1a,
MUAPOJIU3 COJIe apoMaTHUecKuX Kuciaor. @Pusnueckue cBOHCTBa apeHoB. I[IporHo3 peakunoHHON
CIOCOOHOCTH apeHoB. Peakiuu sneKTpOGUIBHOTO 3aMEIIeHHs M WX MEXaHW3M: TaJOr€HUPOBaHUE,
ankwirpoBanue (peakuust @punens—~Kpadrca), HuTpoBaHue, cynbPUpoOBaHUE.

Peakiuu mpucoenuHenus: TUApUPOBAHKE, PAAUKAIbHOE TaJOTeHUpOBaHNE. Peakiiny OKUCIICHHS.

Tomnyoun, kak romonor 6eH3ona. OCOOEHHOCTH XMMHUECKUX CBOMCTB alnKMIOEH3010B. OpHEHTAHTHI IEPBOTO
U BTOpOro poja. B3auMHOe BIUSHHE aTOMOB B MOJIEKYJaX QIKWIOEH30JI0B Ha MPUMEPE pPEaKIHH
3amenieHus. Peakuun okucnenusd. [I[pumMmeHeHne apeHOB Ha OCHOBE MX CBOMCTB.

demoncrpauuu. IllapocrepxHeBbie U 00BEMHBIE MOaenu O€H301a M €ro ToMoyioroB. PactBopenue B
OCH30JIe Pa3IMYHBIX OPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB (HAIpuUMep, cepbl, Hoaa). O3HaKOMIICHUE C
(¢u3MUecKUMU CBOWMCTBaMH O€H305la (PacCTBOPUMOCTH B BOJE, IUIOTHOCTh, TeMIlepaTypa IUIaBICHUS —
BbIIEp)KMBAHKUE 3alasHHON aMIlysbl ¢ OeH3ojoM B OaHe co JbaoM). ['opeHue OeH3o1a Ha CTEKIISTHHOM
najouke. OTHomeHue OeH3zona Kk OpomHON Boae u pactBopy KMnOs. HutpoBanme GeHzomna. OTHOIICHHE
TOlyosna K BojJe. PacTBopeHue B TONyosd€ pa3iMYHBIX OPraHUYECKUX W HEOPraHUYECKHX BEIECTB

(mammpumep, cepsl, noaa). ObeciBeunBaHue ToayosioM pactBopa KMnO4 u 6poMHOIt BOJIBI.
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TEMA 5. IPUPOIHBIE UICTOYHUKHU YT'JIEBOJOPOJOB (5/8 4)

Ilpupoanbiii ra3 u mnonyTtHblii HedTsaAHOM ra3. [lpupoanslii ra3 U ero cocras. [IpombinuieHHOE
HCII0JIb30BaHUE U NepepadoTKa MPUPOJHOIO rasa.

[MonytHeie He(dTsHBIE Ta3bl U WX MepepadoTka. PpakIUKM MOMYTHOTO HE(PTSHOTO Ta3a: ra30BbIi OCH3WH,
MpornaH-0yTaHOBas CMeCh U CyXOH ras.

Hed1s. Hed1h, Kak pupOIHBII KICTOYHUK YTIIEBOJIOPOIOB, €€ COCTaB U (DU3NYECKUE CBOKCTBA.
VYrneBonopoasl Kak MNPEeAMET MEXIYHApOJHOIO COTPYAHMYECTBA W Ba)KHEWIIash OTPacib 3KOHOMUKH
Poccun. Ilpombiniennas mnepepabotka HepTH. Pextudukamus (dppakunoHHas mneperonka). POpakuuu
He(dTu: OEH3MHOBAs, JIUTPOMHOBAS, KEPOCHHOBAA, Ta30ib, Ma3yT. ComnsipoBbie Macna. Bazenun. [lapadun.
I'yapon. KpekuHr HEPTEHpOIyKTOB: TEPMHYECKUN, KATAIUTUYECKUH,  THAPOKPEKHHT. Pudopmunr.
[Muknmzanusa. Apomaru3zanus. JleToHalmoHHas CTOMKOCTh 6eH3nHa. OKTaHOBOE YHCIIO.

Kamennblii yroJsn. I[IpoMmbinuieHHas nepepadorka kaMmeHHOro yris. HaxoxneHue B pupoje U COCcTaB
yriei: KAaMeHHBIN YroJb, aHTPAIUT, OyPBIN yroJb.

KokcoBanue u ero MpOAyKTHI: KOKC, KaMEHHOYIOJbHAs CMOJIa, HAJICMOJIbHas BOJa, KOKCOBBIN Ta3.
laszudukanus yris. BoasHoit ra3. Katamurndaeckoe THIPUPOBAHUE YIS

TEMA 6. THAPOKCUJICOAEPKAIIUE OPTAHUYECKHUE BEHLECTBA (11 u)

Cnuptsl. [lonarue o cnuprax, ucropus ux uydeHus. OyHKIIMOHATbHAS TUAPOKCUIIbHAS TPYIIIA.
Knaccudukanusa cnuptoB: 1O THIY YIVIEBOAOPOIHOTO pajaukana (mpeleibHble, HempeaeibHbIe,
apoMaTHYECKUE), M0 YUCIY TUAPOKCUIIBHBIX TPyHI B MOJIEKyJe (OJHO- WU MHOTOATOMHBIE), MO THUILY
YTIEPOAHOI0 aTOMa, CBA3aHHOIO C THPOKCUILHON IPYyMNION (MIepBUYHbBIE, BTOPUUHBIE, TPETUYHBIE).
ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI CIHUPTOB. ['OMONOrMYecKMi psJ NPEeIesIbHBIX
OJTHOATOMHBIX CHHUPTOB. M3oMmepusi (monokeHus (YHKIIMOHANBFHOW TPYMIbI,  YIIEPOAHOTO CKeJeTa,
MEXKJIaccoBas) M HOMEHKJIaTypa ajkaHosioB. OOmmue crnocoObl MOJIy4YeHMs] alKaHOJIOB: THpaTalus
QJIKEHOB, TUPOJIU3 TaJION€HAIKAaHOB, BOCCTAHOBJIEHHE KapOOHWIBbHBIX coeAMHEHHNH. CrocoObl MoydyeHus
HEKOTOPBIX aJKaHOJIOB: METUJIIOBOTO CIIUPTa — PEAKUUEN 1ET0YHOTO TUAPOIN3a XJIOPMETaHA U U3 CUHTE3-
ra3a; STHWJIOBOTO CHUpPTa — CIHHPTOBBIM OPOXKEHHEM TIIOKO3bl W THJpaTaluell STUJIeHa; MmporaHona-1—
BOCCTaHOBJICHHEM MPONHOHOBOTO albJIETHa; MPOIMaHoa-2 — THAPHPOBAHNEM alleTOHA M TUApaTanuei
nponieHa. duznveckue cBONCTBa crnupToB. Bomopoanas cBs3b. [IporHo3 peaknnoHHON CHOCOOHOCTH
MpEeACNIbHBIX OJHOATOMHBIX CIHPTOB U €ro MOATBEPKIECHUE MPU PACCMOTPEHUM XUMHUYECKHUX CBOMCTB
CIMPTOB: KHUCIOTHBIE CBOMCTBA, peaklUM HYKICO(QUIBHOTO 3aMEIleHUs] C TaloreHOBOAOPOIaMH,
MEXMOJIEKYJIIpHAs U BHYTPUMOJEKYJsApHas Jeruaparanus (MoJydeHHe HpPOCThIX 3(UPOB U aJKEHOB),
peaxkuuu AeTUAPUPOBAHUS, OKUCIICHUS U 3TepUPUKALIUN.

Husmme u Beicmine (kupHbie) cnupThl. CuaTeTHYeckue Motromue cpeactsa (CMC). Obnactu npuMeHEHUS
METaHOJIa Ha OCHOBE €ro cBOicTB. ToKkCHMYHOCTh MeTaHosa. OOJacTH NMPUMEHEHUs] STUIIOBOTO CHHMpTa Ha
OCHOBE €r0 CBOMCTB. AJIKOT0JIM3M KaK COLUATIbHOE SIBJICHUE U €r0 MPOPUIAKTHKA.

MHoroatoMHble CHUPTHI. ATOMHOCTh COUPTOB. I'Nukonu W riaunepuHsl. M3oMepus, HOMEHKIATypa U

13



MOJIyYeHHE MHOTOATOMHBIX CHUPTOB. (OCOOEHHOCTHM XHMHUYECKHUX CBOWCTB MHOTOAQTOMHBIX CIIMPTOB.
KauecTBeHHass peakuusi HA MHOTOATOMHBIE CHUPTHI. OTWICHIJIMKOIb W TJIMLEPUH, KAaK MPEACTABUTEIN
MHOI0aTOMHBIX COMPTOB. MIX IprMeHeHue.

®eHoabl. CocTaB U CTPOCHUE MOJIEKYIBI peHona. ATOMHOCTH (peHOoIIOB. ['OMONIOrHUecKuil psij, H30Mepus 1
HOMEHKJIaTypa (eHOJIOB.

CrnocoObl monyyeHus: (peHosa: U3 KaMEHHOYTOJIbBHOM CMOJIBI, KYMOJBHBIM CHOC0O0, M3 TaJOreHapeHOB U
METOJIOM LIEIOYHOI'O IIaBa.

dusndeckue CBOMCTBa (HEHOIOB. XWUMHUYECKHE CBOMCTBA ()E€HOJIA: KHUCIOTHBIC CBOWCTBA, OKHCIICHHE,
peaxkuuu 3MeKTPOoPUILHOrO 3aMellieHus (TaloreHupoBaHNe, HUTPOBAHKE), TOJIUKOHICHCAIIHSL.
KadectBennsie peakiuu Ha (eHON: ¢ OpoMHON BOJOM M pactBopoMm xsopuaa skeneza(lll). [Ipumenenue
(beHoIoB.

Jdemoncrpanun. [lapocTepHeBble MOIEIN MOJIEKYJ OJHOATOMHBIX W MHOTOaTOMHBIX CIHPTOB.
@dusnyecknue CBOMCTBA dTaHOJA, MpomaHona-1, OyraHona-1. B3aumonelictBue  HaTpus  CO CIHPTOM.
BsaumopeiicTBue cnupra ¢ pacTBOPOM JUXpomara Kanus B cepHoil kuciore. [lomydyenue crioxxnoro sadupa.
[Tonyuenne stuneHa us3 3taHosia. CpaBHEHHE peakUUil TOPEHUs ASTUJIOBOTO U MPOMUIOBOrO CIUPTOB.
OOHapy)XeHHE OTHJIOBOTO CHHpPTa B pPA3IMYHBIX MPOAYKTaX C TOMOIIBI0 HOAOGOPMHON MPOOEIL.
BzaumopeiictBue rhunepuHa co cBexxeocaxaeHHbiM CU(OH)2. Pacno3HaBaHme BOJIHBIX pPacTBOPOB
[JIMLEPUHA U 3TaHoJ1a. OTHOILLIEHUE STUJICHIJUMKOISA U MNIMIEPUHA K BOJE U OPraHUYECKUM PACTBOPUTEIISIM.
PactBopuMocTh (eHONIa B BoJIe MPU OOBIYHON W TMOBBINICHHOW Temrieparypax. BeiTecHeHHe ¢eHona u3
(deHossAiTa HATPUS YroJdpHOM KucioTol. KauecTBeHHbIE peakinu Ha (heHou1: oOecrBeurBaHNEe OPOMHOM BOJIbI
u ¢ pactBopom FeCls. O6ecrBeunBanue denona pacreopom KMnOa.

IIpakTnyeckas padora Ne 3. MccnenoBanue CBOWCTB CIIUPTOB.

TEMA 7. AJIBJIETUJIbI U KETOHBI (7 u)

Aabaeruabl. Anbleruapl Kak KapOOHWIIbHbIE oOpraHuyeckue coeauHeHus. CocTaB HX MOJEKYd U
NEKTPOHHOE CTpOeHUE. |'OMOIOTHYECKUH PsAJl, ©30MEPHUSA U HOMEHKJIATypa ajlbJAETU/I0B.

CriocoObl TOJYYEHHUs: OKUCIEHHE COOTBETCTBYIOLIMX CIUPTOB, OKHCJIEHHE yrieBoaopoaoB (Bakep-
MpoIlecC), THApATalus aJIKUHOB, MHUPOJIN3 KApOOHOBBIX KHCIOT WJIM HMX COJICH, IIEIOYHOM THUIPOIIU3
JUTajJoreHaIKaHoB.

dusnueckue cBoicTBa anpAeruioB. [IporHo3 peakuMOHHOW CHOCOOHOCTH ajbJAETHJIOB. XHUMHYECKHE
CBOWCTBA: peakIMM MPUCOETUHEHUs (LIMAaHOBOAOPOJA, THAPOCYIb(GHUTa HATpHs, peakTuBa [ puHbspa,
THAPUPOBAHUE), PEaKIMH OKHUCIeHUs (cepeOpssHOoro 3epkanma u  komruiekcamu wMemu(ll)), peaknum
KOHJIeHCAllUK (ajbJ0JbHAsE U KPOTOHOBAs, C a30TUCTHIMU OCHOBAHHUSMH U MOJIMKOHICHCALIUU), PEAKIMH
3aMeleHus 1o [J-yriaepoagHoMy aTomy.

Ketonbl. Ketons! kak kapOoHUIbHBIE coeanHeHHs. OCOOEHHOCTH COCTaBa M 3JIEKTPOHHOI'O CTPOCHUS HUX
MOJIEKYI.

I'oMonornueckut psi1, H30Mepusi U HOMEHKIIaTypa KeToHOB. CriocoObI OTy4eHHUs! KETOHOB.
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dusnueckre CBOMCTBA KETOHOB. [IpOrHO3 peakIMOHHOM CITOCOOHOCTH KETOHOB.

XUMHUYECKHE CBOWCTBA: PEAKLUU IPUCOEIUHEHUS (LIMaHOBOAOPOAA, I'MAPOCYNb(UTAa HATpUs, peaKTHBa
I'punbsipa, rUAPUPOBAHUE), PEAKIIUN OKUCIEHUS, pEAaKLIMU 3aMEIIECHUS 10 0-YTJIEPOAHOMY aTOMY.
Jemoncrpanmuu. IllapoctepxueBsie u  Crioapra—bpurneéa wmoxenun  anpaerugoB.  OkucIeHHE
OeH3abaeruia KucaopoaoM Bosayxa. [lonydenue penonpopmaibaeruaHoOro nojmumepa.

JlabopaTopubie onbIThl. [lolydeHne yKCycHOro — anpleruja OKHciIeHueM dTaHojla. O3HaKOMIIEHHE C
(Gu3MYeCKUMHU CBOMCTBAMH albICTHAOB (aleTalbJeruaa U BOIHOTO pacTBopa (opmanbiaeruaa). Peaxius
«cepebpsinoro 3epkanay. Peakuus ¢ ruapokcuaom meau(ll) npu HarpeBanun. OTHOIIEHUE alleTOHA K BOJE.
ALIETOH KaK OPraHUYeCKUI paCTBOPUTEIb.

IpakTnyeckas padora 4. VccienoBanue CBOMCTB ajlbJErU0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX TPOU3BOJIHBIE (13 u)

Kap6onoBbie kuciaotThl. llonstie o xapOoHOBBIX KucinoTax. Kiaccmbpukamuss kapOOHOBBIX KHCIOT: IO
IpUPOJE  YIVIEBOJOPOJHOTO  pajuKaga, IO YHUCIy KapOOKCHJBHBIX TIpyHn. OJEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIbHOI rpymibl. KapOOHOBBIE KUCIOTHI B IPUPOJIE.

["omonorruecKuil psix mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. MI30Mepusi 1 HOMEHKIIATypa.
[TonyueHne kapOOHOBBIX KHUCIOT OKUCIIEHHEM aJKaHOB, aJKEHOB, MEPBUYHBIX CIHUPTOB U albJETHU/OB, a
TaKXe TUAPOIU30M (TPUraJIoreHaIKaHOB, HUTPUIIOB).

ITonyyenue MypaBbMHOH KHCIOTHI B3aMMOJEHCTBMEM TI'MJpOKcUAa HaTpus ¢ okcuaom yriaepona (II),
YKCYCHOM — KapOOHWJIMpPOBaHHEM METHJIOBOTO CHHpPTAa U OpOXKEHUEM HTAaHOJIA, NPONHOHOBOW —
KapOOHUJIMPOBAHUEM TUJICHA.

@dusnueckue cBOHCTBa KapOOHOBBIX KHUCIIOT, OOYCJIOBJIEHHbIE MOJSIPHBIMM MaccaMd M BOJOPOIHBIMH
cBs3AMU. [IpOrHo3 XMMHUYECKMX CBOMCTB KapOOHOBBIX KuCIOT. OOmue cBoiicTBa KucioT. Peakiuu mo
YII€BOAOPOAHOMY panukany. OOpa3oBaHHe (YHKIMOHAIbHBIX HPOM3BOAHBIX. Peakius stepuduxaium.
OO0pazoBaHue rajJoreHaHruapUI0B, AaHTUIPUAOB, aMHUI0B, HUTPUIIOB.

MypaBbHHas U YKCYCHasi KUCJIOTBI, KaK MPEACTaBUTENH MPEAEIbHBIX 0JTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOTHI.
[TanbMUTHHOBasE M CTE€apUHOBAs KUCJIOTHI, KaK IMPEACTABUTENM BBICIIMX IPEAEIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. AKpWJIOBas M METaKpWJoBash KHUCIOTBI, KaK IPEACTaBUTEIN HENpeaeIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. OJIeMHOBAsI, JIMHOJIEBAs U JIMHOJICHOBAs, KaK MPEJICTaBUTEIH BBICIINX
HENpeIeIbHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. ben3soiinas u canuuuiosas, Kak
MPEJCTaBUTENIN APOMATHYECKUX KapOOHOBBIX KHUCIIOT. J[ByXOCHOBHBIE KapOOHOBBIE KHCIOTHI Ha NpHUMEpe
naBesieBoi. [IpuMenenue u 3HaueHNEe KapOOHOBBIX KHUCIIOT.

Coau xkap0oHOBBIX KHCI0T. MbLia. [lonyuenue coneit kapOOHOBBIX KHCJIOT Ha OCHOBE OOIIUX CBOMCTB
KHCJIOT: B3aUMOJIEHCTBUEM C aKTUBHBIMU METaJlJIaMH, OCHOBHBIMU OKCHJAaMH, OCHOBaHUSAMH WIH COJISIMH.
[Tony4yenue coseil KapOOHOBBIX KHCIIOT IIETOYHBIM THAPOIU3OM CIOXKHBIX A3PUPOB. XUMHUECKUE CBOHCTBA
cojieil KapOOHOBBIX KHCJIOT: THAPOJU3 MO KATHUOHY, PEaKIMd HMOHHOrO OOMEeHa, MUPOJIM3, DJIEKTPOJIU3

BOAHBIX pacTBOPOB. Mbuia. XKEcTkocTh BBl U ciocoObl €€ ycTpaneHus. [Ipumenenue coneir kapOOHOBBIX
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KHCJIOT.

Caoxnbie 3¢upbl. CTpoeHHE MOJEKYJ, HOMEHKJIATypa W M30MEpHs CIOXHBIX 3¢upoB. Mx duzmdeckue
cBoricTBa. CriocoObl MOMYYEeHUsI CIOKHBIX 3(UPOB: PeaKIHst TePUPHUKALNN, B3aUMOJICHCTBHE CIIMPTOB C
aHTUIpUJIAMU WINM TaJOT€HAHTUIPUIAMU KUCJIOT peaklUMeld INOJUKOHACHCALMU Ha IMPUMEPE IOIY4YECHHUS
oy THIIeHTepedTanaTa. XUMUYECKUE CBOICTBA CIIOXKHBIX 3(HUpOB: TUIpoian3 U ropenue. [Ipumenenue
CJIOKHBIX 3(DUPOB.

Bocku u xupbl. Bocku, uMX crpoeHHe, CBOICTBa M KIACCU(PUKAIMS: PACTUTEIbHBIE U KUBOTHBIC.
buonoruueckas posnb. JKUpbl, UX CTPOEHHME U CBOMCTBA: OMBUIEHHE, THAPUPOBAHUE PACTUTEIBHBIX KUPOB.
buonoruueckas posb )XUpOB. 3aMeHa KUPOB B TEXHUKE HETTUIIEBBIM ChIPbEM.

demonctpanuu. [llapoctepxkueBpie u CTroapra—bpuriieda Moaenu ainbAaeruI0B.

Oxucnenne OeH3ambaerua KHUCIOPOIOM Bo3ayxa. l[lomydeHue ¢eHonpopMaibIeTHAHOTO IOJIUMEpA.
[TapocTepxHEBBIE MOJETN MOJIEKYT KapOOHOBBIX KucioT. Tabmwmma «Kmaccudpukamus KapOOHOBBIX
Kucnot». Pu3znyeckue CBOWCTBA 3TaHOIa, MporaHona-1, 6yraHona-1. [lomydyeHune yKCyHOM30aMHIIOBOTO
sa¢upa. Komnekuust opranndeckux Kucinor. OTHOLIEHUE MPEAENbHBIX U HEeMPEASNbHBIX KUCIOT K OPOMHOM
BOJIE M pacTBOpy nepMaHranara kanus. [lomyuenue Mbuia u3 xkupa. CpaBHEHHE MOIOIIUX CBOWCTB
xo3siiictBeHHOro Mbita 1 CMC B xkéctkoit Boge. Kommeknus cinoxubix 3¢upos. [lapocTepkHeBbIe MOIETH
MOJIEKYJT CIIOXHBIX I(UPOB U HM3OMEPHBIX UM KapOOHOBBIX KHUCIOT. [lodydeHuwe MNpUATHO HaXHYIIETO
CII0XHOTO 3(pupa. OTHOLIEHUE CIMBOYHOTO, MOJCOIHEUYHOTO, MAIIMHHOTO Macel U MaprapuHa K BOJHBIM
pactBopam O6poma 1 KMnOs.

JlabopaTopubie omnbIThl. O3HakoMieHHE C (U3MYECKMMM CBOMCTBAMM HEKOTOPBIX MpeAeSbHBIX
OJIHOOCHOBHBIX KHCJIOT: MYPaBbUHOMW, YKCYCHOW, MacisiHOM. OTHOIIEHHE pa3IMYHBIX KHUCIOT K BOJE.
B3aumogeiictBue pactBopa yKCyCHOM KHCIOTBI: ¢ Mmetamiom (Mg wmm Zn); okcumom meramia (CuO);
rugpokcugom metamuia (Cu(OH)2 wiu Fe(OH)s3), combio, (Na2CO3z u pactBopom Mbuia). O3HaKOMIIEHHE C
oOpa3uamMu CIOXHBIX 3¢upoB. OTHOIIEHUE CIOXKHBIX 3(UPOB K BOJE U OPraHUYECKUM BELIECTBAM
(xpacurensm). BriBenenue *KUPHOTO MATHA C TOMOIIBIO CIOXKHOTO 3upa. PacTBOpUMOCTh KHPOB B BOJIE
Y OPTaHUYECKUX PACTBOPUTEIAX.

IIpakTnueckas padora 5. McciaenoBanue cBOWCTB KApOOHOBBIX KUCIOT U UX MPOU3BOIHBIX.

TEMA 9. YI'JIEBOJBI (10 4)

¥YraeBoabl. CocTaB MOJIEKYI YITIEBOAOB M UX cTpoeHue. Kinaccudukarus yriaeBo1oB: MOHO- M-, OJHUTO- U
MOJNKMCaxapuapl; KETO3bl W  allbJIo3bl; TETPO3bl, MEHTO3bl, TeKCo3bl. BoccraHaBnuBawmue U
HEBOCCTAHABIIMBAIOIIUE YIIIEBOAbl. buonornyeckas posib yriaeBo10B U 3HAUEHHE B KU3HU YEJIOBEKa.
Monocaxapuabl. CTpoeHrne MOJIEKYJIbI M (PU3UYecKre CBOMCTBA ToK03bl. [[ukmnueckue hopMbl TITIOKO3bI
U UX OTpakeHHe ¢ moMoIupio Gopmyn Xeyopca. ['nmuko3uanslil ruapokcmt. a-D-rimroko3a u f-D-rimoko3sa.
Tayromepus Kak pe3ynbTaT paBHOBECHS B PACTBOPE IITFOKO3HI.

[Tonyuenue rmroko3bl. DoTtocHHTE3. XHMHYECKHE CBOWCTBA: pPEAKIUU MO aJIbAETUAHOM H IO

THAPOKCUIIBHBIM I'pyIIIaM. CHI/IpTOBOe, MOJIOYHOKHCJIOC U MACJIIAHOKHUCIIOC 6pO)KeHI/I}I TJTIOKO3EI.
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®pykTO3a Kak u3oMep roKo3bl. CTpyKTypa U GU3NYECKUE U XUMUYECKUE CBOWCTBA.

Jucaxapuabl. Ctpoenue mosiekyn aucaxapuaoB. Caxapoza. Haxoxnenwe B mpupone. IIpousBoactso
caxapo3bl U3 caxapHOW CBEKJIBI. XUMUYECKHE CBOMCTBA caxapo3bl. JIakTo3a M MaibTo3a Kak H30MeEphI
caxapo3sbl. FIx cBolCTBa U 3HAUYCHUE.

IMoaucaxapuabl. CtpoeHue Moisiekyn noaucaxapunoB. Kpaxman. CoctaB M CTpOEHHE €ro MOJEKYI.
Ammiio3a M aMHJIONEKTHH. XHMMHUYECKHE CBOMCTBA: T'MIPOJIM3 M KadyecTBEHHas peakuus. Haxoxnenue
B IIPUpOJIE, OJIYYEHHE Kpaxmalla U ero npuMeHeHue. buongoruueckas poisib Kpaxmaia.

Crtpoenne MoJeKyd LET0703bl. CBONCTBA LEIUTIONIO3bI: 00pa30oBaHUE CIOXKHBIX (PHUPOB U MPOIYKTOB
alkuiaupoBaHusa. HuTpaTel M anerarsl LE/UII0JIO3bl — OCHOBA IIOJIyYEHHUS B3pPbIBUATBIX BELIECTB U
HCKYCCTBEHHBIX BOJIOKOH. Haxoxaenue B npupojie u e€ Guosoruyeckas poiib. [IpumeHeHne 1esmioia03b
JemoncTpanun. OOpasupl yriieBofoB W uzfenuil u3 Hux. IlonyueHue caxapaTta KanbLMsl U BbIIEICHHE
caxapo3bl M3 pacTBopa caxapara Kaibliud. Peakuus «cepeOpsiHOro 3epkana» JUlsl IUIIOKO3bl. Peakiuu c
(YKCUHCEPHUCTON KUCIOTOM.

OTHolIeHHEe pacTBOPOB caxapo3bl U ManbTo3bl K ruapokcuny meau(ll). O3nHakomienue ¢ Gpu3MUECKUMU
cBoiicTBamu kpaxmaina. [lomydeHne kpaxmMaibHOTO Kieictepa. O3HaKOMIICHUE ¢ PU3NICCKUMU CBOMCTBAMH
LeJUTI0J103bl. [ToTyueHne HUTPaTOB LIEIUIIONIO3bI.

JlaGopatopHble omnbIThl. O3HakoMiIeHHE C (U3MUECKUMM CBOWCTBAMM TIJIIOKO3bl. B3ammopeiictBue
IIII0KO3bI ¢ ruapokcuoM Meau(ll) mpu koMHaTHON Temneparype U npu HarpeBaHuu. KUCIOTHBINA rUIpoin3
caxapo3sbl. KauecTBeHHas peakius Ha Kpaxmai. O3HaKOMJIEHUE C KOJUIEKLIMENH BOJIOKOH.

IIpakTunyeckas padora 6. lccnenoBanue CBOWCTB YIIIEBOJIOB.

TEMA 10. ASOTCOAEPXKAINUE OPTAHUYECKHUE COEJUHEHUA (15 1)

Amunbl. [lonsatue 00 amuuax. Knaccuduxanus amMHHOB: 1O 4YHCIY YIJIEBOJOPOJHBIX PATUKAIOB
(mepBrUYHBIE, BTOpPUYHBIE, TPETUYHBIE) U MO UX Hpupoje (anudaruyeckue, apoMaTHUYECKUE U >KUPHO-
apOMaTHUYECKHE).

ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ] aMUHOB. ['OMOJOrMYecKMM psl, U30MEpus Hu
HOMEHKJIaTypa MpeieibHbIX alnu(paTHUEeCKUX aMMHOB. ['oMoJoruueckuil psij, u3oMepus U HOMEHKIIATypa
apoMaTHYECKUX aMHHOB.

CriocoOpl  monyyeHus  anuaTHUYECKMX AaMHUHOB:  B3aWMOJEWCTBHEM aMMHaka CcO  CIHpTamH,
B3alMO/JICIICTBUEM TraJIOT€HAJIKAHOB C AMMHUAKOM, B3aUMOJAECHCTBUEM COJIEH aJIKMJIAMMOHMS CO IIET0YaMHU
CriocoObl  MoNTy4yeHHsT apoOMaTUYECKMX AMHUHOB: BOCCTAHOBJICHHMEM apOMAaTHYEeCKUX HUTPOCOEAMHEHHM
(peakuus 3UHMHA), B3aUMO/IEUCTBUEM apOMaTHUYECKHX aMUHOB C TaJIeHaJIKaHaAMHU.

[IporHo3 peaxkMOHHON CHOCOOHOCTH aMHUHOB Ha OCHOBE MX JJIEKTPOHHOTO CTPOEHHS. XHUMHUYECKHE
CBOWCTBa aMHHOB, KaK OpPraHWYEeCKMX OCHOBaHMM. Peakuuu 371eKTpopUIBLHOrO 3aMeIeHNs apOMaTHIECKUX
aMMHOB, Peaknum oxucneHus, ankuiupoBanHus. OOpa3oBaHHe aMuIoB. B3anmopaelcTBHE aMHUHOB C
a30TUCTOMN KHCI0TOM. [I[puMeHeHrne aMrHHOB Ha OCHOBE CBOMCTB.

AMUHOKMCIOTHI. [ToHsiTHE 00 aMuHOKHCIIOTaX. CTpOEHHE MOJIEKYJI 1 HOMEHKJIATypa aMHUHOKHUCIIOT.
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CriocoObl MOMy4yeHHMsT AaMHHOKUCIIOT: THIPOIHM3 OENKOB, CHHTE3 Ha OCHOBE TIaJOr€HONPOMU3BOIHBIX
KapOOHOBBIX KHCIIOT, [IMAHTUIPUHHBIA CUHTE3, OMOTEXHOJIOTUUECKHI CII0C00.
@u3nuecKkue CBOWCTBA AMUHOKHCIOT. AMHHOKUCIOTBHI Kak aM(pOTEpHbIE OpPraHUYECKHE COCIUHEHHS:
B3aMMOJICHCTBHE C KUCIOTaMHU U IIEJI0YaMH, 00pa3oBaHue OUIONISIPHOTO MOHA. Peakuuu srepudukanum u
KOHJICHCALIHH.
Ilentuanas cBA3b W nosunenTuabl. KauecTBeHHBIE peakUMM HAa AMMHOKHCIOTHI: HUHUTHIPUHOBAS H
KCaHTOIPOTeHHOBaHUA. [[puMeHeHne aMUHOKHCIIOT B OMOJI0rHYecKast pojib MENTHIIOB.
Beaxu. CTpykTypbl MOJIeKysl O€JIKOB: MEepBUYHAsI, BTOPUYHAS, TPETUYHAsA, yeTBepTHuHas. CHHTE3 OEIKOB.
CBoiicTBa O€IKOB: I€HATypalysl, THIPOJIN3, KaueCTBEHHbIE peakuu. buonornueckue GyHKIuM OEJIKOB.
HyxkJiiennoBble KucaoThl. [loHsTue 06 a3zoTucThix ocHoBaHusx. HyknewmHorwie kuciorel: PHK u JIHK.
Hyxneoruas! un ux cocras. Cpasuenune JJHK u PHK u ux ponbs B nepemaum HaciaeaCTBEHHBIX NPU3HAKOB
OpraHu3MOB U OMOCHHTE3e OenKa.
Jemoncrpanuu. dusnyeckue cBoiicTBa aHmnuHa. OTHOIIEHHE OEH30/1a M aHWIMHA K OpOMHON BoOjE.
Komnekuysi aHunMHOBBIX Kpacutened. ['openne MetmnaMmuHa. B3aumoneicTBue MeTuaaMiuHa U aHUJIMHA C©
BOJIOM M kuciotamu. OKpamMBaHWE TKaHEH aHWJIMHOBBIMH KpacuTessiMu. ['maponn3 OelaKoB ¢ MOMOIIbIO
nericuHa. OOHapyxeHHe (YHKIMOHAJIBHBIX TPYII B MOJIEKYJIaX aMHHOKHCIOT (Ha MpHUMEpE TIUIMHA).
OOHapy)xeHne aMUHOKUCIIOT € MOMOLIbI0 HHUHTHJpHUHA. PacTBOopeHHe u ocaxaeHue 6enkoB. JleHaTypauus
oenkoB. KauecTBennbie peakiuu Ha 6enku. Monenu JIHK u paznuanbsix BugoB PHK.
JlabopaTopHble onbIThI. M3roToBieHHe MIAPOCTEP’KHEBBIX MOJENEH MOJIEKY]T H30MEPHBIX aMHUHOB.
W3rotoBnenne monene mnpocTtedimux nenTuaoB. PacTBopeHue O€NKOB B BOJAE M HX KOAryJISILMSL.
OOHapy>xeHue Oesika B KypUHOM SIHIIE U MOJIOKE.
IIpakTnyeckas padora 7. AMUHBI. AMUHOKHCIIOTHI. benku.
IpakTuyeckas padora 8. VneHTnduKanms opraHmyecKix COeAMHEHHM.

Oo6masg xumud. 11 kiaace
TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKH 3AKOH U IEPUOJIUYECKAS
CUCTEMA XUMHNYECKHUX 2JIEMEHTOB JI. U. MEHJIEJIEEBA. (10 4).
Crpoenne aroma. CioxxHoe CTpoeHHE aToMa. JlokazarenabCTBa ITOrO: KaTOJHBIE M PEHTTEHOBCKHUE JYYH,
¢botorddekT, paguoakTUBHOCTb. OTKPBITHE 3JIEMEHTAPHBIX YACTHIL: AJIEKTPOHA M HYKJIOHOB (IPOTOHOB U
HeiitpoHoB). Moaenu Tomcona, Pezepdopaa, bopa. [Tocrynatsl bopa. CTpoeHne aroma B cBeTe KBaHTOBO-
MEXaHUYECKUX MPECTABICHUN.
Hyxmonsr (mpoToHbl 1 HEUTPOHBI), HYKIU L. [loHsTHE 00 M300apax u m30TOomax. SlepHbIE pEeaKkIuu U UX
YpaBHEHHS.
KoprmyckynsspHO-BOTHOBOH ayaiu3M 3eKTpoHa. [IoHATHE 37IeKTPOHHOI OpOUTallu U 3JIEKTPOHHOTO 00JIaKa.

S-, p-, d- u f-opouranu. Kanrossie yncna. CTpoeHHe 3JIEKTPOHHOI 000JI0YKH aToMa.
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[Topsmok 3amoyiHEHUsl AJIEKTPOHAMHM AaTOMHBIX OpOWUTajel B COOTBETCTBMM C MPHUHIMIIOM MHUHUMYyMa
sHepruw, 3anperom [laynu, mpaBunom XyHaa, mpaBuioMm KiiedkoBCKOTo. DIEKTpOHHBIE (hOPMYITBI aTOMOB
Y UOHOB.

Iepuonnuecknii 3axkon J[I. U. MenneneeBa. Ilpennocbulk OTKpBITHSA: padOThl IMPEAIIECTBEHHUKOB,
penieHuss MeXAyHapOIHOIO Che3/1a XUMUKOB B T. Kapicpys, mnunoctHeie kadectBa J[. 1. Menneneesa.
OTkpbITHE TMEpUOAMYECKOro 3akoHa. MeHneneeBckas (GOpPMYyIHUPOBKA IMEPUOJUYECKOTO  3aKOHA.
B3auMoCBsI3p TEPUOTMYECKOT0 3aKOHa U TEOpHH cTpoeHHus aroma. CoBpeMeHHass (QOpMyIHpPOBKa
IIEPUOJUYECKOr0 3aKOHA.

B3anMocBs3p nepuoanMvecKoro 3aKkoHa U NEpUOAUYECKOil cucteMsbl. [lepuonnueckas cucreMa U CTPOEHUE
atoma. PU3NYECKUN CMBICII CUMBOJIUKU IEPUOIUYECKON CUCTEMBI.

V3MeHeHrne CBOMCTB AJIEMEHTOB B MEPUOJAX U Tpymmax, Kak (yHKIUS cTpoeHus ux atomoB. [lonarue o0
SHEPTUH HOHU3ALMHU U CPOJACTBA K AIEKTPOHY.

[lepnoaMYHOCT, MX M3MEHEHUS METAUIMYECKMX M HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B Ipynnax U
nepuojax, Kak (pyHKIHS CTPOSHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

3HaueHue NepuoINYECKOro 3aKOHa U MEPUOJUIECKON CUCTEMBI.

HMemoncrpamun. Porodddexr. Karoguele myuu (dmmekTpoHHO-Ty4YeBble TpyOkm). [loprperst Tomcona,
Pesepdopna, bopa. [Toprpetst MBanenko u I'anona; bepuenuyca, Jlebepeiinepa, Hotonenaca, Meneneena.
Mopnenu opOutaneil paznuyHoil Gopmbl. CHEKTpbl MOTJIOMICHUS M UCIYCKAaHUS COSAMHEHUNH XMMHUYECKUX
JJIEMEHTOB (C TOMOUIBIO CIEKTPOCKOma). Pasnuunbie BapuaHTBl TAaONUI[ TMEPHOAMYECKONW CHCTEMBI
xumuueckux aneMmeHToB JI. . MenneneeBa. OOpa3ipl NPOCTHIX BEIIECTB, OKCHAOB U TUAPOKCUIOB
JJIEMEHTOB TPETHETO MEPUOA U IEMOHCTpALUs UX CBOUCTB.

TEMA 2. XUMHUYECKAS CBSI13b U CTPOEHUE BEILIECTBA (10 )

Xumuyeckasi cBsi3b. [loHsTHE O XMMHMueckoll cBsi3u. OCHOBHbBIE XapaKTEPUCTUKH XUMHUYECKOH CBS3HU:
SHEprus, JJIMHA, TUMOIbHBIA MOMEHT.

Honnast xumudeckasl CBsI3b M HMOHHBIE KPUCTAJUIMUECKHE PEHIETKU. 3aBUCUMOCTh (DU3HUECKHUX CBOWCTB
BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

Bozoyxnénnoe cocrosuue aroma. [lonste o koBajeHTHOH cBsizu. OOMEHHBIM MEXaHWU3M OO0pa3OBaHMS
KOBAJICHTHOM CBSI3U. DJEKTPOOTpULIATENbHOCTh. HanpaBieHHOCTh KOBAaJIEHTHOM CBSI3U, €€ KpPaTHOCTb. G- U
T- CBS3U. JIOHOPHO-aKIENTOPHBIM MEXaHH3M OOpa30BaHMSI KOBAJIEHTHOW CBSA3H. THIBI KPUCTATUYECKUX
PELIETOK C KOBAJIEHTHOM CBA3BIO: aTOMHAS U MOJIEKYJISIPHAS.

3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THINA KPUCTALUTMYECKON PEIICTKH.

[Ipupona xuMuyeckoi cBA3M B MeTaulax M crulaBax. OOmue gpu3nyeckue CBOMCTBA METAJUIOB: TEIJIO- U
ANEKTPOIPOBOTHOCTb, IIACTUYHOCTh, METAJUTMUECKU OJIeCK, MATHUTHBIE CBOWCTBA.

Merannuueckas KpHUCTAJNINYCCKad pCIJ_IéTKa ueé OCO6CHHOCTI/I, KakKk (I)YHKI_[I/IH METAJNIMYECKOM CBS3U.
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Kommuiekcnbie coequHenusi. KomrmuiekcooOpazoBaHHe ©  KOMIUIGKCHBIE coenuHeHHs. CTpoeHue
KOMIUIEKCHBIX COEAMHEHUI: KOMIUIEKCOO0pa30oBaTeb U KOOPAUHALIMOHHOE YHUCIIO, IUTAaH/Ibl, BHYTPEHHS 1
BHEIIHSS CEpHlL.

Knaccuukanuss KOMIIJIEKCOB: XeJaTbl, KAaTHOHHBIC, AHMOHHBIE M HEHTpalbHBIC, AaKBAKOMILJICKCHI,
aMMMaKaTbel, KapOOHMJIBl MeTaioB.  HoMeHKaTypa KOMIUIEKCHBIX COEIMHEHMH M MX CBOMWCTBA.
Jucconuanus KOMIUIEKCHBIX COCIMHEHUHN. 3HaU€HNEe KOMIUIEKCHBIX COEJMHEHUH U MX POJIb B IPUPOJIE.
ArperaTHble cOCTOSIHUSI BemiecTB M (a3oBble mepexoabl. ['a3el u razosbie 3akoHbl (boitns-Mapuorra,
[Tapns, Ieit-JTroccaka). YpaBHenue MenieeBa-Knanelipona ais uaeanbHoro rasza. XXugkoctu. TexkydecTb,
UCIIApEHUE, KPUCTAJUIU3ALHS.

Tsépable Bemiecta. IlnaBnenue. @azopsie nepexoapl. CyOnumanus u gecyonumanus. Kuakue KpucTasuibl.
[Inazma

MexMoJieKkyIsipHble B3auMoaeHcTBUA. BonopoaHas cBA3b M €€ Pa3HOBHIHOCTU: MEKMOJIEKYJSIPHAS U
BHYTpUMOJIEKYJIsApHast. PU3nUecKue CBOWCTBA BEILECTB C BOAOPOAHON cBsA3bro. E€ Guosnoruueckas poib B
OpraHu3alK CTPYKTYp OEJIKOB M HYKJIEHHOBBIX KHCIOT. BaHnepBaaabcOBO B3aUMOJCHCTBUE U €O THIIBL:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE U JUCIIEPCHOHHOE.

JemoncTpanuu. Komneknus KpHUCTAIUTMYECKUX BEIIECTB HOHHOTO CTPOCHHS, aMOP(HBIX BEUIECTB WU
u3enuid U3 HUX. MoJenn KpHUCTaUIMYECKUX PEUIETOK C MOHHOW CBSA3bI0. MoAenu MOJIEKYJ PasiIMYHOU
apXUTEKTypbpl. MoJenu KpHUCTaNIMYECKUX BELIECTB ATOMHOM M MOJIEKYJISIPHOM CTpYKTYypbsl. Kosneknus
BEILIECTB ATOMHOTO M MOJIEKYJSIPHOIO CTpoeHuss W u3jaenudl u3 Hux. Iloprper Bephnepa. Ilomyudenue
KOMIUIEKCHBIX OPraHUYeCKUX U HEOPIaHWYECKUX COEIMHEHUH. J[eMOHCTpanus Cyxux KpUCTAJIJIOTHAPATOB.
Mojenu KpUCTaJUIMYECKUX PEeIIETOK METaIoB. Bojja B pa3MyHbIX arperaTHbIX COCTOSHUSX U €€ (a30Bble
nepexozbl. Bo3ronka noaa nian 0eH3o0iHoM kucnotel. uarpamma «@Pa30Bble mepexobl BemmecTsy. Moaenu
moutekyn JIHK u Genka.

JlabopaTopHbie omnbIThl. B3aumoneilcTBHE MHOTOaTOMHBIX CHUPTOB M TJIIOKO3bl C ()EITMHIOBOMN
KUIKOCTI0. KauecTBeHHble peakuuy Ha noHs! Fe?* u Fe3*,

IIpakTnyeckas padora 1. IlonydyeHHe KOMIUIEKCHBIX OPraHUYECKUX WM HEOPraHMYECKHX COEAMHEHUN U
HCCIIE0BAHUE UX CBOWCTB.

TEMA 3. JUCHHEPCHBIE CUCTEMBI U PACTBOPHI (9 u)

JucnepcHble cucTeMbl. XHMHYECKHE BEIIECTBA M CMECH. XHUMHYECKass cUCTeMa. ['OMOreHHble M
rereporeHHsle cMecu. JlucnepcHas cucrema: TUCIEpCHOHHas cpefa u aucnepcHas dasza. Kiaccuduxarms
JUCTIEPCHBIX CHCTEM.

Anspo3zonu. [IponennenTtsr. OMynbcuu u dmynbratopsl. Cycnensuu. CeaquMeHTaIusl.

Komnouansie pactBopel. Oddexkr Tunnang. IlomydeHue KOUIOMIHBIX pacTBOPOB JUCHEPCHOHHBIM,
KOH/ICHCAllUOHHBIM M XUMHUYECKHUM crocodamMu. 301U M Koaryiasuus. ['enm u cuHepe3uc. 3HauyeHUe

KOJITIOMIHBIX CUCTEM.
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PactBopbl. PacTBOpBl Kak NOMOTE€HHBIE CHCTEMBI U MX THUIIBI: MOJIEKYJSPHBIE, MOJEKYJISIPHO-UOHHBIE,
noHHble. CrocoObl BBIpaKEHMsSI KOHIEHTpPAIMU pacTBOPOB: OOBEMHAs, MaccoBas M MOJIbHAs JOJIH
pacTBOPEHHOIO BellecTBa. MolsipHas KOHLIEHTpaLUs pacTBOPOB.

Jemoncrpamun. OOpa3ipl AWCIEPCHBIX CHCTEM M UX XapakTepHble npu3Haku. OOpasmbl (KOJUICKITHH)
OBITOBBIX M MPOMBIIIJICHHBIX a3pO30Jiel, 3MyJlbcHil U cycrneH3uil. IIpoxoxkaeHue mayda cBera uepes
KOJUIOM/IHbIE U UCTHHHBIE pacTBOpbl (3ddext Tunaans). 3aBUCUMOCTb PACTBOPUMOCTH B BOJE TBEPIBIX,
KHUJIKUX M ra3000pa3HbIX BEIIECTB OT Temreparypsl. [lodydeHne nepechieHHoro pacTBopa THOCYIb(aTa
HATpHs U €ro MCTHOBEHHAs! KPUCTAJUTH3ALIUS.

JlabopaTopHble ONbIThI. 3HAKOMCTBO C KOJUIEKIIUSIMHU MUILIEBbIX, MEAUIIMHCKUX U OMOJIOTUYECKUX resied u
3omei. [lomydenne kommonaHoro pacteopa xjaopuaa sxeneza(lll).

IIpakTuyeckas padora 2. PacTBOpUMOCTh BEIIECTB B BOJIe M (DAKTOPHI €€ 3aBHCUMOCTH OT Pa3IHMYHBIX
(baxTopoB.

IIpakTuyeckas padora 3. OuucTka Bojbl PUIBTPOBAHUEM, JUCTUILIALMEH U EPEKPUCTAIITH3ALIUEH.
IIpakTuyeckas padora 4. [IpuroroBiieHrne pacTBOPOB PA3IMYHOM

KOHIICHTPAIIUH.

IIpakTnueckas padora 5. OnpeneneHre KOHIEHTPALNNA KUCIOTh THTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTHU NMPOTEKAHUSI XUMHUYECKHWX PEAKIIMMA U ®U3UKO-
XUMUYECKHUX MTPOLECOB (9 4)

OCHOBBI XMMHUYECKOIl TePMOAUHAMHUKHU. XUMHUYECKas TEPMOJMHAMUKA. TepMoauHAMUYECKasi CHUCTEMA.
OTkpbITasi, 3aKpbITasi, HM30JIMPOBAHHAS CHUCTEMBl. BHYTpEHHSIE SHEPTHUsl CHCTEMBbL. ODHTAJBINS, WU
Teriocoepkanue cuctembl. llepBoe Hauano TepMoauHamMHUKU. M30XOpHBIM M M300apHBIA MPOIIECCHI.
TepmoxuMuueckoe ypaBHEHHE.

Onranbnust. CtanaapTHas sHTanbnusa. Pacu€r sHTanmenuum peakuuu. 3akoH l'ecca W CleICTBUS U3 HETO.
OuTponus. Bropoe u TpeTbe Hauana repmoauHaMuku. CBoboiHas sHeprus ['udoca.

Ckopoctb xuMuyeckux peakumid. IloHstTme o ckopocTH peakuuu. OHEpPrus akTUBALMM U
AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JEeHCTBYIOMUX Macc. KnHeTHnueckoe ypaBHEHHE U KOHCTaHTa CKOPOCTH
XUMHYECKOM peakiuu. [lopsaaok peakuuu.

@dakTophl, BIUAIONIME HAa CKOPOCTh TOMOT€HHOW pEakIMH: MPHUPOJa W KOHIICHTPALUS Pearupyromux
BelecTB, TeMreparypa. TemnepatypHsiii kodddunuent. Ypasuenue C. AppeHuyca.

@dakTopsl, BIUAIONIME HA CKOPOCTh T'€TEPOT€HHOM pEeaklMM: KOHLEHTpalus pearupyrolux BeIECTB U
IJIOUIA/Ib UX COPUKOCHOBEHUS

OCHOBHBIE TOHSATHS KATAIUTUYECKOW XHWMHH: KaTaJdu3aToOpbl M KaTajdu3, TOMOT€HHBIH W Te€TE€POTCHHBIN
KaTajan3, IPOMOTOPHI, KATATUTUYECKHE bl U MHTUOUTOPBL. MeXaHu3M JeHCTBUS KaTaIu3aToOPOB.
OcHOBHBIE THUIIBI KaTaju3a: KHUCIIOTHO-OCHOBHOM, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIMH,
METAJJIOKOMILJIEKCHBIM ¥ KaTainu3 MeTaiaamu, ¢GepMeHTaTuBHbIN. @depMmeHThl, Kak OHMOJIOrHYecKue

KaTaJan3aTopbl OEIKOBON IPUPOJIBI.
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Xumuyeckoe papHoBecue. [lonarre 00 oOpaTUMbBIX XMMHYECKHX Mpoleccax. XMMHUECKOE paBHOBECUE U
KOHCTaHTa paBHOBecus. CMeNIeHME XHMMHMYECKOIrO PAaBHOBECHS HW3MEHEHUEM KOHLEHTpAllMu BEILECTB,
W3MEHEHUEM JIaBJICHUS U TEMIIEpaTyphl.

JdeMoHcTpanuu. OK30TEPMHUUECKHE IPOIECChl HAa NPUMEPE PACTBOPEHMS] CEPHOM KHUCIOTHI B BOJIE.
DHJIOTEPMHUYECKHUE NTPOLIECCH] HA IPUMEPE PaCTBOPEHUS COJlel aMMOHMS. M3ydeHne 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peaklMd OT KOHIEHTPAlMU BEIIECTB, TeMIepaTypsl (B3auMojelcTBUE THOCYNb(aTra HATpus
C CEpHOM KHUCJIOTOM), MOBEPXHOCTU CONPUKOCHOBEHHUSI BEIIECTB (B3aWMOJEHCTBUE COJITHOM KHUCJIOTHI C
rpaHyjaMyd U TOPOIIKaMU AIIOMUHUA WM IUHKA). [IpoBeneHne KaTadIuTHYECKUX PEaKlMid pa3ioKeHUs
MIEPOKCUJA BOJAOPOA, TOPEHUS caxapa, B3auMOJEHCTBUS Hoja u amomuHusa. Kopposus xeneza B BOJHON
cpene ¢ ypoTponuHoM u 6e3 Hero. Habmonenue cMenieHus: Xumudeckoro paBHoBecHs B cucremax: 2NO; «—
N204, FeCl3 + KSCN < Fe(SCN); + 3KCI.

JlabopaTopHblii onbIT. 3HaKOMCTBO ¢ Kosuiekiueir CMC, conmepkammnx SH3UMBI.

IIpakTuueckas padora 6. M3yyeHne BIUsSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKON pEeaKIUu.
TEMA 5. XUMHWYECKHUE PEAKIIUU B BOJHBbIX

PACTBOPAX (12 u)

CBoiicTBa pacTBOpPOB 3J1eKTPOIMTOB. Boma — cmabbiit snexrponut. Katmon runpoxconusi. Monnoe
npousBeneHue Bonabl. HelTpanbhHas, kucinotHas u wmenoyHas cpeasl. [lowarue pH. Bopoponnsiii
nokasatenb. Muaukaropsl. Pons pH cpenbl B ipupoae U )KU3HU yenoBeka. MIOHHbIE peakiuu U yCcIoBUs UX
MPOTEKAHUS.

Pannmne mnpencraBieHuss O KUCIOTaX W OCHOBaHMSIX. KHCIOTBI M OCHOBaHUSI C TIO3UIMU TEOPUU
ANEKTPOJUTUYECKON aucconuanuu. Teopus Kucinor u ocHoBaHui bpencrema—Iloypu. Conpsixk€HHbIE
KHCIIOTHI 1 OCHOBaHUSA. AMQOIUTHL.

Knaccudukanus kucior u crnocoObl  uX nonydeHus. OOume XMMHMYECKHE CBOICTBAa OpPraHUYECKUX H
HEOPraHUYECKNX KHCIIOT: PEaKIUU C METAIaMH, C OKCUJAMU U TUJIPOKCHUIAMHU METAJIOB, C COJSIMHU, CO
cnupTamu. OKUCITUTEIbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM U a30THOM KUCIIOT.

Knaccudukanus ocHoBaHUN U cIOcOObI X monyueHus. O01ue XuMUYeCKUe CBOMCTBA IIeNTouei: Peakiiuy ¢
KHUCJIOTaMH, KUCIOTHBIMH M aMOTEPHBIMH OKCHAMH, COJISIMU, HEKOTOPHIMU METAJJIaMU U HEMETaJlIaMH, C
OpraHWYECKUMH BEIIECTBAMU (TAJIOMOTPOU3BOIHBIMU YTIEBOAOPOIOB, (PEHOJIOM, KUPAMH). XUMUYECKHE
CBOMCTBa HEPACTBOPUMBIX OCHOBAaHUW: PEAKUUU C KHUCIOTAMH, peakuMu  pasjloXKEeHUs U
KOMIUIEKCOOOpa3oBaHus. XHUMHUYECKHE CBOWCTBA OECKHUCIOPOIHBIX OCHOBaHMH (aMMHaka U aMHHOB):
B3alMOJECUCTBHE C BOJIOM 1 KHCIIOTAMH.

Knaccudukanms coneit opraHu4ecKuii 1 HEOpraHUIECKUX KUCI0T. OCHOBHBIE CIIOCOOBI MOJTYyUEHUS COJCH.
XUMHUYECKUE CBOMCTBA COJIEH: pa3sioKEHUE MPU HArPEBaHUU, B3AMMOJIEUCTBUE C KUCIOTAMU U IIETOYAMH,

APYTrUMH COJISIMU. Ké&crkocTh BOJAbI 1 CIIOCOOBI €€ YCTpaHCHUA.
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I'mapoaus. Ilousarue ruapommsa. ['maponus comneit u ero kiaaccuukaius: oOpaTUMbI U HEOOPATUMBIHA, TI0
QHUOHY M TIO KaTHUOHY, CTYNEHYATHIA. YCHUJIEHHWE W TOJaBJIeHHUE 0oOpaTthMoro ruapoiusa. HeobpaTtumerit
THIIPOJIA3 OMHAPHBIX COCAMHEHUI.

JemoncTpanun. CpaBHEHHE 3JIEKTPOIIPOBOJHOCTH PAcTBOPOB 3JIEKTPOIUTOB. (CMEIIEHHE paBHOBECHS
aucconuanuy ciaadbix KuciaoT. UHauKaTopel 1 U3MEHEHHE UX OKPAaCKH B pas3HbIX cpenax. BzaumopeiictBue
KOHIEHTPUPOBAHHBIX a30THOM M CEpHOM KHUCIIOT, a TakXke pa30aBIE€HHOW a30THON KHCJIOTHI C MEbIO.
Peakmust «cepebpsiHOro 3epkana» A MypaBbHHOM KUCIIOTHI. B3ammopelicTBHe aMMHaka U METHJIAMHHA C
XJIOpOBOOPOAOM M Bonou. IlomyueHne u cBoiicTBa pacTBOpa ruapoxkcuaa Hartpus. llomydenune mblna u
M3YYEHHE CPE/Ibl €ro pacTBOpa MHAMKATOpaMu. [ naponus3 kapOOHATOB, CyIb(PATOB U CHIIMKATOB IIEIOYHBIX
MeTaisioB, HuTpara cBuHua(ll) unu nuHKa, XJI0puaIa aMMOHHS.

JlabopaTopHuble onbIThl. Peakuny, naymme ¢ o0pa3oBaHUEM OCAJKa, Ia3a WIM BOJIbL, ISl OPraHUUYECKUX U
HEOPraHUYeCKHX JJIEKTpoiauToB. CBOMCTBAa COJSHOM, pa30aBIEHHONW CEPHOM M YKCYCHOW KHCIIOT.
BiaumopeiictBue rugpokcuia Hatpus ¢ coisimu: cyiabharom menu(ll) u xnopunom ammonus. [lonydenue u
cBoiictBa runpokcuna menu(Il). CoiicTBa pacTBOpoB cosell cynbdata Meau u xiopuaa sxenesa(lll).
HccnenoBanue cpepl paCTBOPOB € IIOMOIIBIO HHIMKATOPHOH OyMary.

IIpakTnueckas padora /. cciaenoBanue cBOMCTB MUHEPAIbHBIX U OPIrAHUYECKUX KUCIIOT.
IIpakTuueckas padora 8. [lonyuenue coneit pa3nuYHBIMU CLIOCOOAMHU U UCCIIEIOBAHUE UX CBOWCTB.
IIpakTuyeckas padora 9. ['maponus opraHMYECKUX U HEOPTaHUYECKUX COCTUHEHHM.

TEMA 6. OKUCJIUTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (9 )
OKHUCINTE/IbHO-BOCCTAHOBUTE/IbHbIEe peakuMu. [loHsATHe 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx. CreneHb okucieHus. lIporecchl OKUCIIEHHS M BOCCTaHOBJIEHUS. BakHeWIne OKUCINUTENH U
BOCCTaHOBUTENH. MeToq dSIeKTpOHHOTO ©OanmaHca [UIsi COCTABIIGHUS YpPAaBHEHUH  OKHCIUTENBHO-
BOCCTAHOBUTEIBHBIX  peakiuid. MeToasl HOHHO-3JIEKTPOHHOTO Oananca (METOJ  MOJypeakiuit).
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIIBI.

uekTpoJm3. IloHaTHE 37EKTpONIM3a KaK OKHCIMTEIBbHO-BOCCTAHOBUTEIBHOIO MPOILECCa, MPOTEKAIOIIErO
HAa DJIEKTPOJIaX. DJIEKTPOIU3 PACIIIABOB JIEKTPOIUTOB.

DEeKTPOIN3 paCTBOPOB AIEKTPOJIUTOB C UHEPTHBIMU JIEKTPOJIaMU. DJIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB C
U aKTUBHBIM aHOJOM. lIpakTHueckoe 3HaYEHHE BJIEKTPOIM3a: EKTPOXUMUYECKOE IMOTYYEHHE BEILECTB,
JNEKTPOXUMUYECKAsE OdYHCTKa (pauHUpOBaHHE) METaNIOB, TajlbBAaHOTEXHHKA,  TralbBaHOIJIACTHKA,
raJibBaHU3aIHSl.

XuMHYeCKHe HCTOYHUKHU TOKA. [ampBaHmueckue siemMeHThl. CTaHIApTHBIM BOJOPOAHBIA JJIEKTPOS.
CrangapTHble 3JIEKTpOJHbIE NOTeHUUanbl. COBpeMEHHbIE XMMHUYECKHWE HMCTOYHMKHM TOKa: Oarapeilku u
AKKyMYJISITOPBI.

Koppo3usi meTan10B 1 cnoco0bl 3ammThl 0T Heé. [loHaTne o xoppo3uu. Buabl Koppo3uu Mo xapakrepy

OKHCJIIMTCIbHO-BOCCTAHOBUTCIILHBIX ITPOLECCOB: XHUMHYECKAd U IJICKTPOXUMHYCCKAsL. CrrocoObl 3alllUThI
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METaJUIOB OT  KOPPO3MHU: IPUMEHEHHE JIETUPOBAHHBIX CIUIABOB, HAHECEHWE 3alIUTHBIX ITOKPBITHH,
M3MEHEHUE COCTABA WIM CBOWCTB KOPPO3UOHHOM CPe/Ibl, JEKTPOXUMHYECKUE METO/IBI 3aLIUTHI.
JemoncTpanun. Boccranosinenue oxcuzna meau(Il) yrmem um Bomopomom. BoccraHoBieHue nuxpomara
Kanusl 3TUIOBBIM cnupTOoM. OKHCIUTENbHBIE CBOMCTBa Juxpomara Kanus. OKHCIIEHUE alpleruja B
KapOOHOBYIO KHUCIIOTY (peakuusi «cepeOpsHOro 3epkaja» WM peakuus ¢ rugpokcuaom wmenu(ll).
OnexTponu3 pactBopa cynbdarta meau(ll). CocraBnenue ranbBaHMYeCKUX 3JeMeHTOB. Koppo3us MeTamioB
B Pa3JIMUHBIX YCIOBHSIX U METOJbI 3ALUTHI OT HEE.

JlabopaTopHbie onbIThl. B3auMmonelicTBue METallIOB ¢ HEMETALIaMH, a TakKe € pacTBOpaMM cojiedl u
KHCJIOT. B3anmojelcTBUe KOHLEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIOT € MeApt. OKHCINUTEIbHbIE
CBOMCTBAa IEpMaHraHaTa Kajlusl B pa3MUHbIX cpenax. O3HaKOMJIEHHE C KOJUIEKIMEH XUMHUYECKUX
MCTOYHUKOB TOKa (0aTapeiiku, CBUHIIOBBIE aKKYMYJISITOPHI U T. 1I.).

TEMA 7. HEMETAJLJIbBI (23 4)

Bopaopoa. /[BolicTBeHHOE TOJ0KEHUE BOAOPO/A B IIEPUOANYECKOIM CUCTEME XUMHUUYECKUX IJIEMEHTOB: B I-A
u VII-A rpynnax. M3otomnsl Bogopoaa.

Haxoxnenne B npupoje. CTpoeHue MOJEKYIbl, GU3NIECKUEe CBOWCTBA. XUMHUYECKHAE CBOWCTBA BOJOPOJA:
BOCCTAaHOBUTENbHBIE (C 0oJiee 3JIEKTPOOTPUIATEIHHBIMH HEMETAUIAMH, C OKCHJAaMH METaJlIOB,
THIPUPOBAHUE OPTraHUYECKHUX BEIeCTB) U okuciutenbHbie (¢ metamuiamu |-A u IlI-A rpymnm). [lomyuenue
BOJZIOpOJA: B J1a0opaTopuu (B3aUMOJECHCTBUEM KHCIOT C METa/NIaMU) U MPOMBIIUIEHHOCTH (KOHBEpPCHUEH).
IIpumeHeHne Boopoaa.

I'anorennl. Dnementsl VIIA-rpynnbel — rajoreHsl: CTpO€HHE aTOMOB M MOJIEKYJI, TaJIOT€HBI-NPOCTHIE
BEILIECTBA, COEIMHEHUS: CPAaBHUTEIbHAS XapaKTEPUCTHKA.

I"anorensl B npuposae. 3aKOHOMEPHOCTH W3MEHEHMsI (PU3MUECKUX U XMMUYEeCKUX cBOHCTB B VIIA-rpymme:
B3alMOJICIICTBHE TaJlOT€HOB C METajulaMH, HEMEeTa/lllaMH, CO CJIOKHBIMH HEOPraHMYEeCKUMU MU
OpraHMYecKMMU BeniecTBaMHu. [loydueHne u npuMeHeHne rajloreHoB.

Crpoenne Monekyl U (U3MYECKME CBOMCTBA  TaJOr€HOBOJOPOJOB. XHMHYECKHE  CBOICTBa
raJIOT€HOBOJIOPO/HBIX KHUCJIOT: KHCIOTHBIE CBOWMCTBA, BOCCTAHOBMUTEIBHBIE CBOMCTBA, B3aMMOCHCTBHE
C oprann4eckumu BemiectBamu. [lomyyenue raoreHoBoaopo10B. ['amorenuapl. KauecTBeHHBIE peakiuy Ha
rajloreHU-UOHBI.

Oxcuael xyopa. Kucnopoacoaepxamue KucioTel xyopa. Coilnm KUCIOPOACOAEPKAIIMX KHUCIOT XJopa.
ITonyuyeHne u npuMeHEHNE Ba)KHENIINX KUCIOPOJHBIX COETUHEHHUH XJI0pa.

Kucaopoa. OOmias xapakTepucTuka 3JIeMeHTOB VIA-TpyTIibL.

Kucnopon: HaxoxaeHwe B TpHUPOJE, TMOJIyYCeHHE (J1aOOpaTOpHBIE M TMPOMBINLIICHHBIE CIOCOOBI) H
¢du3nveckrue CBONCTBA.

XHWMHYECKHE CBOMCTBA KUCIOPOJA: OKUCIUTENbHBIE (C MPOCTHIMHM BEIIECTBAMHU, C HU3LIMMH OKCHJaMH,
C OPraHMYeCKUMH W HEOpraHMYeCKHMMM BEIIeCTBAMU) U BOCCTaHOBHUTENbHbIE (¢ ¢Topom). OOGmactu

IMIPUMCHCHUS.
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O30H. Haxoxnenue B mpupome. Pusmyeckrne M XHUMUYECKHME CBOMCTBA 030HA. Ero mnonydyeHue u
npuMmeHeHue. Posib 030Ha B )KMBOM MPUPOJIE.

CTtpoeHre MOJIEKYJIBI IEPOKCUIA BOAOPOAA, €ro (U3NYECKHe U XMMUYECKHE CBOMCTBA (OKHCIUTEIbHBIC H
BOCCTaHOBHUTENbHBIE). [loyueHne u npuMeHeHne nepokcuaa BOJOpoaa.

Cepa. HaxoxneHue cepbl B mnpupoje. BajaeHTHble BO3MOXHOCTH aTOMOB CEpbl. AJUIOTPONHS CEpBI.
duznyeckue cBOCTBa pOMOMUECKOI cepbl. XMMUYECKHE CBOMCTBA Cephbl: OKUCIUTEIbHBIE (C METallIaMu, C
BOZIOPOJIOM M C MEHEE AJIEKTPOOTPHULIATEIbHBIMUA HEMETANIaMH) M BOCCTAHOBUTENbHBIE (C KHCIOPOJIOM,
KHCIIOTAMU-OKUCIIUTEISIMU), pEaKLUUu TUCIponopuuoHupoBanus (co wmiesnodamu). IlomyueHnue cepsl u
o0JacTu MPUMEHEHHUS.

CrpoeHrne MOIIEKYNBI U CBOWCTBa cepoBojopona: (usmueckue, (PU3NOIOTHUECKHE M XUMHYECKHE.
CepoBoz1opol, Kak BOCCTaHOBHTEJb, €ro moilydeHue u npumeHenue. Cynbpuasl ¥ HX XUMHUYECKHE
cBoiicTBa. PacrioznaBanue cynb(ua-noHoOB.

CepHuCTBIN Ta3, ero (u3nueckue CBOWCTBA, MOJyYEHUE U MPUMEHEHHe. XHMMUYECKUE CBOICTBA OKCHA
cepbI(I1V): BoccTaHoBUTENBHBIE (C KHCIOPOAOM, OPOMHOM BO/IOH, IEpMaHTaHATOM KaJlUs U CEPOBOIOPOIOM)
U CBOMCTBA KMCIOTHBIX OKCUIOB €O 1ienoyamMu. CepHHUCTas KUCIOTA U €€ CONHU.

CepHblit anruzipui, ero pu3nyeckre CBOWCTBA, MOTYyYEeHUE U MPUMEHEHHE. XUMHUYECKHUE CBOMCTBA OKCH/IA
cepbl(VI]), Kak OKUCIAUTENS U TUIHUYHOTO KUCIOTHOrO okcuja. CepHas KUCIIOTa: CTPOCHHE U (PU3UUECKHE
cBOMcTBa. XMMHUYECKHE CBOICTBa pa30aBICHHON CEpHOW KHUCIOTHI: OKUCIUTEIbHbIE M OOMEHHBIE U
OKHCJIUTENIbHBIE CBOMCTBA KOHLIEHTPUPOBAaHHOM. IlomydeHue cepHOM KHCIOTHI B IPOMBIIICHHOCTH.
Ob6nact npuMeHeHus cepHoil kucinotel. CynbdaTsl, B TOM 4YHClIe U Kynopochl. ['mapocynbdatsl.
duznyeckre 1 XUMUYECKHE CBOMCTBA coel cepHO KUCTIO0Thl. Pacrio3naBanue cyinbgaT-aHHOHOB.

A3ot. OOmas xapakTepucTuka 31eMeHToB VA-rpymmbl. A3oT. CtpoeHue atoMma. HaxoxeHnue B mpupoe.
®dusnueckue cBoiicTBa. OKHUCIUTENIbHBIE M BOCCTAaHOBUTENIbHBIE CBOMcTBa. [loiyueHune W mpuUMEHEHHE
asora.

CtpoeHune MoJNeKylbl aMMHaKa, ero (usnueckue cBoiicTBa. OOpa3oBaHrEe MEXMOIEKYISIPHONU BOJAOPOIHON
CBA3UM. XMUMHUYECKHE CBOWCTBA aMMMaka Kak BoccTaHOBUTENs. OCHOBHBIE CBOWCTBA aMMHMakKa Kak
anekToHonoHOpa. KommuiekcooOpazoBaHue ¢ yyacTMeM aMMuaka. BsaumopeiicTBue ammuaka c
OpraHMYeCKMMHU BeUIeCTBAMM U C yrJeKuciabiM ra3oM. Ilomyuenue u npumenenue ammuaka. Conu
aMMOHHS: CTPOCHHUE MOJIEKYI, (PU3NYeCcKre U XUMHUUECKHUE CBOICTBA, TPUMEHEHHE.

Coneobpazytome (N203, NO2, N2Os) u HeconmeoOpazyromme (N20, NO) oxcuabl. Ux cTpoeHwue,
¢bu3nyecKkrue 1 XuMHUYEeCKHe CBONCTBRA.

A30THCTasi KUCIOTa U €€ OKHCIMTEIbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTh. CONM a30TUCTOM KHCJIOTHI
— HATPUTHL. CTpoeHHEe MOJEKYIbl U (PU3UYECKHe CBOMCTBA a30THOW KHUCIOTHL. E€ XuMuueckue cBOWCTBA:
KHUCJIOTHBIE U OKUCJIUTENbHBIE B PEAKIUAX C METAUIAMH U HEMETaNIaMH, PEaKlUH CO OPraHUYECKUMHU U

HCOPTraHNYCCKUMHU COCIUHCHUSIMU. HonyquI/Ie a30THOM KHCJIOTHI B MMPOMBINIJICHHOCTH U na6opaT0p1/H/1 u eé
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npuMeHenue. HutpaTsl (B TOM 4HCIlie U CEIUTPBI), UX PU3NYECKUE U XMMHUYECKUE CBOMCTBA. TepMuueckoe
paznokeHue HUTpaToB. [[pumenenrne HUTPaTOB.

®@ocdop. Ctpoenne atoma u amwiorpornus Gochopa. Ousndeckne CBOWCTBA ATUIOTPOITHBIX MOAU(PUKAIIUN 1
UX  B3aUMOIIEPEXObI. Xumuueckue cBoiictBa  (ocdopa:  OKHCIUTENbHBIE (C  MeTajulaMu),
BOCCTAaHOBUTENIbHBIC (C  00Jiee  ANEKTPOOTPUIATENILHBIMU ~ HEMETaJIaMH,  KHCIOTaMU-OKUCIUTEISIMH,
OepTONETOBOM COJIbI0) W AMCIPONOPLHOHUpPOBaHUS (co mienodamu). Haxoknenue B mpupone u ero
nony4yenue. PocduH, ero cTpoeHne 1 CBOICTBA.

Oxcunst pochopa(lll) u (V). DocdopHbie KUCTOTHI, HX (PU3UUIECKHEC U XUMHUECKHE CBOMCTBA. [lomydeHue
u npuMeHenue optodocopnoit kucnotsl. Conu opTodochopHOil KUCIOTH U KX TPUMEHEHUE.

Yraepoa. Yriepox — sneMeHT [VA-rpynmbl. AIOTponHbIe MOAUGUKAIIMN YIJIEpoAa, WX IOJYYCHHE H
cBoiicTBa. CpaBHEHHUE CBOWCTB anmasa u rpadmura.

XUMHUYECKHE CBOMCTBA YIJIepo/a: BOCCTAHOBUTEIIbHBIE (C raJIoT€HaMu, KUCIOPOJOM, CEPOM, a30TOM, BOJIOH,
okcuaoM meau(Il), KucIOTaMU-OKUCIUTENSIMU) U OKUCIHUTENbHBIE (C METallaMH, BOJOPOJIOM M MEHee
ANEKTPOOTPHUIIATETLHBIMUA HEMETAIITIAMH ). YTIEPO B IPUPOJIE.

Oxcup yrinepona(ll): crpoenne Mosnekyinbl, CBOWCTBA, OJTYyYEHUE U IPUMEHEHHUE.

Oxcup yrinepona(lV): ctpoeHre MoeKyJbl, CBOMCTBA, OJyUYE€HUE U IPUMEHEHHE.

YronbpHas KucioTa u e€ Coiu: KapOoOHAThl U THAPOKAPOOHATHI, — UX TMPEACTABUTEIHN U IPUMEHEHHUE.
Kpemnnii. Kpemuuii B npupoze. Ilonyuenne u npumenenue kpemHus. Dusmyeckue U XUMUUYECKHE
CBOMCTBAa KPHUCTAJUIMYECKOTO KPEMHUS: BOCCTAHOBUTEJIbHBIE (C Tajlor€HaMH, KHUCIOPOJOM, PacTBOpaMu
1iesouel M IIaBUKOBOW KHUCIOTHI) M OKHCIUTENbHbIE (¢ MeTaynamu). Okeun kpemuus(1V), ero cBoiicTsa.
Kpemuuesas kucnora u €€ conu. CuinrkaTHas IpOMBIIUIEHHOCTD.

HMemoncrpanun. [lonydyenne Bonopona u ero cpoiictBa. Kosueknus «l'amoreHsl — mpocTele BEHIECTBAY.
[Tonydyenue xjopa B3aUMOJEHCTBHMEM MEPMAHraHATa Kajusl C CONSHOW KucinoToil. Ilomydenwe consitHOM
KHUCJIOTHI U €€ cBoMcTBa. OKUCIUTENbHBIE CBOMCTBA XJIOPHOUM BOABL. OTOENMBaroIee AEUCTBUE KaBEICBOM
Boabl. l'openne cnuuku. B3peiB merapapl mnu nuctoHoB. [lomydeHue kucnopoza pasiokXeHHEM
IIEpMaHraHaTa Kajius W HUTpaTa HaTpus. [lomydyeHume OKCHIIOB W3 MNPOCTBIX U CIIOKHBIX BELIECTB.
OxucieHre amMmHuaka € TOMOIIBIO HMHAMKAaTopa M 0e3 Hero. PasnoxkeHue mnepokcuaa BOJOpPOJA, €ro
OKHUCJIUTEIbHBIE CBOMCTBA B peakliuu ¢ ruapokcuioM xene3a(ll) u BoccraHOBUTENbHBIE CBOMCTBA C KUCIIBIM
pacTBOpOM IepMaHraHara Kanus. l'opeHue cepbl. B3aumoneilicTBue cepbl C METAUIAMM: AIOMHHHEM,
LIMHKOM, Xese3oM. [lomydyeHne cepoBomopoAa M CEPOBOJOPOAHOM KHUCIOTHI. Jl0Ka3aTenbCTBO HAIUYMS
cynbua-uona B pactBope. KadecTBeHHBIE peaknuu Ha Cynb(GUT-aHHOHBI. CBOWCTBA CEPHOW KHUCIIOTHI.
KauectBeHHsle peakiuu Ha CcyabGuT- U cynbdaT-aHnoHbl. (Cxema MNPOMBIIUIEHHOW YCTaHOBKH
(bpakuMoHHON meperoHku Bo3ayxa. [lomyueHue u paznoxeHue xuopuja aMMoHus. KauecTBeHHas! peakius
Ha noH ammoHus. [lonydenue oxcuaa azora(IV) peakuueild B3auMOJIEHCTBUS MeAW C KOHIICHTPUPOBAHHOM
a30THOM KucinoToi. B3aumopeiicteue oxcuaa azota(IV) ¢ Bomoil. Paznoxkenne HuTpara HATpHsi, TOPEHHE

y€pHoro nopoxa. ['openue docdopa, pactBopenue okcuaa docdopa(V) B Boae. KauecTBeHHast peakiust Ha
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dbocdar-annon. Kommeknuss MuHepanbHBIX ymoOpeHmit. Koyekmuss mpupoAHBIX COCIMHEHHH YyTiiepoja.
Kpucranmmaeckue pemérku anmasa u rpadura. ApcopOrus okcuaa azota(lV) akTHBHpPOBAHHBIM YTJIEM.
Boccranosnenue okcuna meau(ll) yrmem. O3HakomiieHHME C KOJUIEKIIMEM INPUPOAHBIX CHUIMKATOB H
NPOAYKUMEH CHJIMKATHOW IPOMBIIUIEHHOCTH. llonmyyeHne KpeMHHEBOM KHCIOTBI B3aUMOACHCTBUEM
pacTBOpa CHJIMKaTa HaTpusi C CUJIBHOM KHCIOTOW, pPAacTBOPEHHE KPEMHHUEBOW KHUCIOTHl B IIEIOYH,
pa3iioKEeHUe NPU HarpeBaHUU.

JlabopaTopHbie onbIThl. KauecTBEHHbIE peakUUU Ha TaJOreHUA-UOHBbI. O3HAKOMIIEHHE C KOJUIEKLMEH
NPUPOJHBIX COeAMHEHUH ceprl. KauecTBenHas peakius Ha cynbgaT-aHnoH. [lonydeHnue yriekuciaoro rasa,
B3aUMOJICHICTBUE MpamMopa € COJISIHOM KUCIOTOM M MCCIeAOBaHUE ero cBoMcTB. KauecTBeHHas peakuus Ha
KapOOHaT-aHUOH.

IpakTunyeckas padora 10. [Tomyuenue OKCHI0B HEMETAIIOB U UCCIIEIOBAHNE X CBOMCTB.
IpakTuyeckasi padora 11. [TonyueHue ra3oB U UCCIIEIOBAHNE UX CBOMCTB.

TEMA 8. METAJLJIBI (16 1)

leaounbie Merauibl. llookeHHEe IIENOYHBIX METAUIOB B MEPUOJUYECKOW CHCTEME 3JIEMEHTOB
J. 1. MenneneeBa U CTpOGHHE MX aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS (DU3MUYECKHMX M XUMHUYECKUX
CBOMCTB B 3aBUCUMOCTH OT aTOMHOI'O HOMEpa MeTajula (MU3MEHEHHUE IUIOTHOCTHU, TEMIIEpATyp IUIABICHUS U
KHUIIEHUS, peakuuil ¢ Bomoil). ExuHuunoe, ocobeHHOe U oO0Ilnee B peaklusx C KUCIOPOJIOM, IPYTHMMH
HEMETaJUIaMH, KUJIKUM aMMUAKOM, OPraHUYECKUMU U HEOPraHUYECKUMH KUCIOTaMU U Jp. COCAUHEHUSIMH.
HaxoxnaeHnue B mpupojie, X NOJy4yeHUE U IPUMEHEHHE.

Oxcupl, UX Moxy4deHue u cBoictra. [l[énoun, ux cBoCTBa U MPUMEHEHHE.

Conu 1menoYHbIX METAIIIOB, UX MPEACTABUTENHN U 3HAUCHHE.

Mertanasl IB-rpynnsei: meab u cepedpo. CTpoeHre aTOMOB Mein U cepelpa.

du3nyeckne U XMMHYECKHE CBOWMCTBA 3TUX METAJUIOB, UX IOJIyueHUE W IpUMeHeHue. Meab u cepebpo B
MIPUPOJIE.

CaoiicTBa ¥ npuMeHeHHe BaxkHelmmx coexuHenuit: okcuaoB meau(l) u (1), cepedpa(l); comeit mexu(ll)
(xnopuna u cynbdara) u cepedpa (propuaa, HUTparTa, Xpomara 1 alerara).

bBepuwiiuii, marHuii u méao4yHo3eMenbHble MeTa/uIbl. [lojloXkKEeHHE B TEPUOIUYECKON CHUCTEME
anemenToB JI. 1. MenneneeBa u crpoeHus aromoB MmetauioB |lIA-rpynmnel. Haxoxxnenue B mpupoje,
nojiyyeHue, (pu3nyeckhue M XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE MHIETOYHO3EMENbHBIX METAIJIOB M HUX
BAXHEHIINX COEAUHEHNH (OKCHIOB, THAPOKCUIIOB U COJIEN).

BpemenHas v nocTosHHas ®KECTKOCTh BOJBI M CIIOCOOBI YCTPAHEHUS KaX/10Tr0 U3 TUNOB. IOHUTEI.

uuk. [Tonoxenue B nepuoguyeckoit cucreme annemeHToB J[. 1. MenaeneeBa u cTpoeHus aTOMOB LIMHKA.
Ero ¢usnueckue u xumuueckue cBoiictBa. Haxoxxaenue B npupoe, noxydyeHue 1 NpuMeHeHHe [IMHKaA.

OKCI/I)I, THAPOKCUA U COJIU LIMHKA: UX CBOICTBA U IMPUMCHCHUC.
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Amwomunuii. [Tonoxenune B nepuoandeckor cucreme anemeHToB [l. . MenaeneeBa u CTpoeHHs aTOMOB
amomuHus. Ero ¢pusnyeckue u xumuueckue csoictBa. HaxoxneHnue B npupoje, nojaydeHne 1 IpuMeHeHue
AITIOMUHHUSL.

Oxcua, THAPOKCUIT M COMH ATFOMUHUS (B KOTOPBIX AJIFOMUHUNA HAXOJUTCS B BUJIE KaTUOHA U aTFOMHHATHI):
UX CBOMCTBA U npuMeHeHue. OpraHnyecKkue COeAMHEHUs aTFOMUHHUSL.

Xpom. [lonoxenne B nepuoandeckor cucreme sneMeHToB J[. . MenneneeBa U CTpOCHHUSI aTOMOB XpOMa.
Ero ¢usnueckue n xumuieckue cBoicTBa. HaxoxaeHue B mpupoe, morydeHrue U mpuMeHEHHE Xpoma.
CBoiicTBa, MOJyYE€HHUE U MPUMEHEHUE BAXKHEWIIMX COCIMHEHMS] XpOMa: OKCHUAOB M THIPOKCHIOB XpoMa,
JUXPOMATOB U XpPOMATOB IIEJTOYHBIX METAIIOB.

3aBUCHMOCTh KHMCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THJIPOKCHUIOB XpOMa OT CTENEHU €ro OKHUCIICHHS.
XpomaThl U JUXPOMATHI, UX B3aUMONIEPEXObl U OKUCIUTEIbHBIE CBOMCTBA.

Mapraneu. [lonoxenue B nepuoandeckor cucreme sneMeHToB J[. M. MenaeneeBa u CTpoeHUsT aTOMOB
Mmapranna. Ero ¢usnueckue u xummdeckue cBoiictBa. Haxoxaenue B mpupojie, Moay4eHne U MpuMeHEeHHe
Maprasiia.

[Tonyyenue, cBOKCTBA M IPUMEHEHUE BAXKHEUIINX COCJUHEHUN MapraHia: OKCUIO0B U THIPOKCUIOB, COJIEH
Mapradia B paznuuHod crteneHu okucieHus. Comu mapranua(VIl), 3aBHCUMOCTh MX OKHCIUTEIBHBIX
CBOMCTB OT Cpe/ibl pacTBOpa.

Keaeso. Ilonoxenne B mnepuonuueckor cucreme siemeHToB Jl. M. MeHnneneeBa U CTpOEHHS aTOMOB
xenes3a. Ero ¢pusndeckne u xumMuueckue cBoiictBa. Haxoxaenue B mpupo/ie, mojydyeHne (4yryHa u CTain) u
npuMeHeHue jkenesa. [lomydenue, cBoiicTBa M mprMeHeHue BaxHelmmx coenunenuid sxenesa(ll) u (I11):
OKCHUJIOB, TUJIPOKCUAOB, coseil. KoMIuiekcHbIe coeIMHEeHns Kenesa.

Jemoncrpanun. OOpasiisl MEIOYHBIX METANIOB. B3anMoeiicTBHE MIEI0YHBIX METAJNIOB C BOJIOH. Peakius
OKpAallIMBaHUs IUIAMEHU COJIIMU HIeNIOUHbIX MeTaioB. OOpa3usl metamioB ||A-rpynnsl. B3anmopeiicTsue
KaJblus ¢ BoJoM. ['opeHune MarHusi B BOJe M TBEPAOM yriekucioMm raze. KadecTBeHHBIE peakiuu Ha
KaTUOHBl MarHus, Kajiblus, Oapus. Peakuuu okpammBaHHUs IIaMeHH coissMu MeTamnoB ||A-rpymmebl.
[Tonydenue KECTKOW BOABI U YCTpaHEHUE KECTKOCTU. [loyyeHune m uccinenoBaHue CBOMCTB TMAPOKCHIA
xpoma(Ill). OxucnuTenpHBIe CBOMCTBA AUXpoMaTa Kaiaus. OKUCIUTEIbHbIE CBOMCTBA MIEpMaHTaHaTa KaJHsl.
JlabopaTopHble onbIThl. KauecTBEHHBIE peaKkIIy HAa KATHOHBI MEJIH U cepedpa

[lonyyenue u wuccieqoBaHUE CBOWCTB THUJIPOKCHIA IMHKA. B3anmojelcTBHE allOMUHHUS C PacTBOpaMu
KUCIOT W 1menoued. [lomyyenHue w© wu3ydeHHe CBOMCTB ruapokcuaa amomuHus. Komnekuus
YKEIE30COoIepKAIUX PYy/I, UyryHa U cTanu. [lomydeHne HepacTBOPUMBIX THAPOKCHUIOB JKEJle3a U U3y4eHUE
uX CBOMCTB. [lomydeHne KOMIUIEKCHBIX COEIMHEHUM JKele3a.

IIpakTuueckas padora 12. Pemenue skcnepuMeHTaNbHBIX 3amad mo Teme «llomydeHune coeaumHeHMI
METaJUIOB U UCCIIEOBAaHUE UX CBOMCTBY.

IIpakTuyeckas padora 13. Pemenne sxcriepuMeHTANBHBIX 33134 110 TeMaM: «Metamtsy 1 «HemeTtamisy.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe MIaHUPOBAHHUE Kypca OPraHMUYECKON XMMHUM COCTaBJIEHO M3 pacuéra 3 wiu 54 B Heaemo, T. €. kKak Ha 102, tak u Ha 170 4 B rox.
TpeTbst KOJIOHKA COACPKUT MPUMEPHBIN IEPEUCHb IEMOHCTPALUI U JEMOHCTPAIMOHHBIX dKcrepuMeHTOB (/1.), a Taroke 1adopaTopHbIxX onbIToB (JI.).

Oprannyeckas xumus. 10 kiaace

3/54 Tema ypoka M3yuyaembie BONPOCHI
13/18
1 [Ipeamer Uro u3ywaer opranuueckas xumus. KpaTkuil odepk pa3BUTHUA OpraHuyeckord XumMuu. CpaBHEHHE HEOPraHWYECKHX U
OpraHUYecKOi oprannveckux BemecTB. CIOCOOHOCTBIO aTOMOB YIJIepoJa COSAMHATHCS B PAa3IUYHBIC LENH. YTJIEBOJOPOIBI U HUX
xuMuu. Oprannuecku | mpousBoAHsie. [loHsTHE O 3aMecTuTENE.
€ BEIIECTBA JA. Koteknust opraHn4ecKrx BENIECTB, MATEPUAJIOB U U3JIEIINN U3 HUX
2 Teopus cTpoeHus [Tonstue BanentHoctu. Pabotel ®. A. Kekyne. Ponp A. M. BytnepoBa B co31aHuu TEOpHH CTPOCHHS OPraHMYECKHX
OPraHUYeCKUX COeIMHEHUH. E€ OCHOBHBIE MOJI0KECHMUS.
COETMHEHU I [TprunHBl MHOTOOOpAa3Hsi OPraHMYECKUX COEIMHEHUN: 00pa3oBaHUE OJAMHAPHBIX, ABOMHBIX M TPOMHBIX CBA3CH MEXIY
A. M. bytneposa aroMamu yraepona. Mzomepus.
DOMnupuveckasi, MOJICKYJISIpHAs U CTPYKTypHasi GOPMYIIbl OPraHuIeCKUX COeTNHEHUH.
. llapoctepxxueBbie n 00bEMHBIE MOaenu (Moaenu Ctroapra—Dbpurineda) sTaHojia U AUITHIOBOTO d(upa, OyraHa u
n300yTaHa.
B3aumoselicTBue HaTpusl C 3TaHOJIOM; OTCYTCTBHE B3aMMOJICHCTBHS C TUITUIIOBBIM 3PUPOM
1 Konnenmus CtpoeHue aToMa yriepojia: S- U p-opOUTau, TUIIBI UX THOPUIU3ALIUY.
rUOpuAU3aIIH O06pa3oBaHne KOBaJIEHTHBIX
ATOMHBIX opOuTanei | DNeKTpOHHAs U ANEKTPOHHO-Tpaduyeckas GopMyIbl aToMa yriepoa.
. IllapocrepxHeBbie W OOBEMHBIE MOJECIM METaHA, JTUJICHA W arleTwieHa. Monaenb OTTaJKUBaHUS THUOPHUIHBIX
opOuTaneit (IeMOHCTpaIsl C MOMOIIBIO BO3AYIIHBIX mapoB). JleMoHcTpanmonHas Tabnuia «Pa3nuuHble THOpUIHBIC
COCTOSTHUS aTOMa YTJIepoJiay
2 Knaccudukanus Knaccudukanus mno 3neMEeHTHOMY COCTaBY: YIJIEBOJOPOJbI, TajoOreH-, a30T- U KHUCIOPOJCOAEpKAIUE OpraHUYEcKue
OpraHUYECKUX COEIMHEHMUS.
COEIMHEHUI Knaccudukanus Mo CTpPOSHUIO YIIEPOAHOTO CKelleTa: alUKIWYeCcKHe U IUKINYecKHe (KapOOUMKINYECKUe |

TeTePOIUKIMYECKIE) OPTaHMUECKUE BEIIECTBA.
Knaccugukanus yriaeBoJopoJoB: IpelelbHble  (aJKaHb
AJIKaJIMEHBI ), apEHBI.

Knaccudukanus opraHMuecKUX COCAMHEHUH MO HAIMYUIO (YHKUMOHAIBHBIX TPyHN (TMAPOKCHIIbHAS, KapOOHWIbHAS,
KapOOKCUIIbHAs, HUTporpymma, amuHorpynmna). CroupTtel. Ampaerunbl.  Ketonsl. KapOOHOBBIE — KHCIIOTHI.

n I_II/IKJ'IOaJ'IKaHBI), HCMIPCACIILHBIC (aJ'II(CHLI, AJIKUHBbI,
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Hurpocoenuuenusi. AMHUHBI.
J. OOpa3ipl OpraHMYECKUX COSAMHCHHN PA3IMYHBIX KJIAcCOB. MOAENU OpPraHWYeCKUX COSAMHECHUU C pPa3TUYHBIMU
dbyHKIMOHaIBHBIMU TpynnamMu. O6061maromas Tabauna «OCHOBHBIE KJIACChl OPraHUYECKUX COSAMHEHUN»

2 ITpuHIMIIBL [TonsiTue o xuMuveckol HomeHknarype. HomeHnkiiatypa TpuBnangbHas (MCTOpUYECKas) U palliOHaIbHAsL.
HOMEHKJIATypbl MexnaynapoaHass HoMeHKiarypa opranudeckux coeauHennii — [UPAC. IlpuHumnel cocTaBieHHS Ha3BaHUS
OpraHUYECKUX opraHuueckoro coefuHenus no Homenkiaarype IUPAC.
COEIMHEHUN J. Tabauup! «Ha3BaHMs ankaHOB M aJKWIBHBIX 3aMecTUTeNe», «OCHOBHBIE KJIACChl OPraHUYECKUX COSTUHEHUN
2 Knaccudpukanus [Tonsitue o cybcrpare u pearenre. Kinaccupukanus peakuuii Mo CTpyKTYpHBIM M3MEHEHUSM BEIIECTBA: PUCOCTMHEHUS
peakuui B (B TOM 4McCIIe TOJUMEpPU3ALUH, OTLICIUICHUS (3JIEMEHUPOBAHMs ), 3aMEILEHHS U U30MEPHU3aLHH.
oprannveckoil xumun | [loHATHE O TOMO- M TE€TEPOIIUTUIECKOM pa3pbIBax KOBAJICHTHOM CBSA3H, JIEKTPOPMIAX U HYKIeO(pHIax.
Knaccugukanus peakuuii o Tuny peakliMOHHBIX YaCTULL: PaJUKaJIbHBIE, 3JEKTPOPUIIbHBIE U HYKJICO(DUIIbHBIE.
Knaccugukarus peakiuii o n3MEHEHHIO CTETICHEH OKHUCIICHUS: OKHCIICHUSI M BOCCTaHOBIICHHUSL.
Knaccudukanus peakiuii 1o YacTHBIM IPU3HAKAM: TaJOr€HHPOBAHUE U JErajoreHupoBaHHE, TUAPUPOBAHUE
U IETUAPUPOBAHNE, THAPATALIUU U IETHIpaTalluy, THIPOraIOreHUPOBAHNE U IETHIPOTaioreHUpOBaHHE.
J. TopeHne MeTaHa WM NPOMAaH-OyTaHOBOW CMECH M3 Ta30BOH 3aXHUraJku. B3pbIB cMecH MeTaHa ¢ XJIOPOM.
Ob6ecuBeunBanne OpOMHOHM BOJbI 3THUIICHOM. Jlemonumepuszanus nonudTwieHa. [lonydeHue sTuneHa aeruaparanueit
ATaHoJa
1 IIpakTHueckas KauecTBeHHBIN aHAIN3 OPraHUYECKUX COEAMHEHUN
pabora 1
1 O60061enne BeinmonHenne TecToBhIX 3amaHuil. Pemenue 3amau Ha BbIBOJ (hopMyn opraHuyeckux coeauHeHui. IloaroroBka k
U CHCTEMaTU3alus KOHTPOJIbHOM pabore.
3HaHUH 110 JI. U3rotoBnenune Mozeneit MoJIeKyJl IPEACTaBUTENEH PA3IMUHBIX KJIACCOB OPraHUMUYECKUX COSAMHEHUN
Kiaccuukanum
Y HOMEHKJIaType
OpraHUYECKUX
COCIMHEHUN
1
5
1 AJIKaHBI. CTpOEHUE DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI METAHA.

MOJIEKYI,
TOMOJIOTUYECKUN DS,

["'omostornyeckuil psj alKkaHOB U UX U30MEPHS.
[IpocTpaHCTBEHHOE CTPOCHHE MOJICKYIT aJTKaHOB (B TOM YMCIe U KOH(DOPMEpHI).
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u3oMepus
Y HOMEHKJIaTypa

Homenknarypa ankaHoB.

J. HlapocTepskHEBbIE MOJEIN MOJEKYJ aJKaHOB UL HJUIIOCTpAlMd cBOOOJHOro BpamieHus: BOKpyr cBsasu C—C,
a TaKkKe 3aCJIOHEHHON U 3aTOPMOKEHHOU KOH(OopMaiuii sTaHa.

JI. M3rotoBnenne napamHUPOBAHHON OyMaru, MCHbITaHUE €€ CBOMCTB (OTHOLICHUE K BOJIE U XKHPY)

1 CnocoObl  monydenus | [IpomblliuieHHbIE COCOOBI MOMYYEHUS AIKAHOB: KPEKUHI HE(TENpOIyKTOB, PEaKIusl aJKWJIUPOBAaHUSA, MOJIydCHHE
AJIKaHOB CHHTETHUYECKOTo OCH3MHA, HarpeBaHUe yriepoja B armochepe BOIopoa.
JlaboparopHble crocoObl MONY4YEeHUS alTKaHOB: peakuus Bropua, muponus cosieit kapOOHOBBIX KHUCIOT €O ILeI04YamH,
THJIPOJIA3 KapOuaa aTrOMHHUS.
JL. Ilonydennie metana u3 anerata HaTpHsl M THIPOKCUAA HATPUS
2 CpolicTBa asikaHoB 1 | du3nyUeckue CBOICTBA aJIKaHOB.
UX IPUMEHEHUE B3anmHoe BiHsIHHE aTOMOB B OPraHU4eCcKUX MoJieKynax. [l00KuTeNnbHbI 1 OTpULIaTeIbHBIA HHAYKTUBHBIE (D ()EKTHI.
[IporHo3 peakmoHHOM CIIOCOOHOCTH aJKaHOB. MeXaHM3M peaklfil paJuKaIbHOTO 3aMelIeHus. Peakiuu paaukanbHOTro
3aMEILEeHHs: TaJOreHUpOBaHME M HUTpoBaHue. Peakuuu neruapupoBaHusi. Peakuuu okucienus. Jlpyrue peakuuu c
pa3pylIeHueM yriiepogHou uenu. [Ipumenenne ankaHoB Ha OCHOBE CBOWCTB.
. BuneodparMeHTsl ¥ claiiibl, WUTFOCTPUPYIOUINE UHIYKIIMOHHBIN 3PPEKT, reMOTUTHUECKHUN Pa3pbIiB KOBAJICHTHOM
CBSI3M, CBOOOTHO-paIMKAJIbHBIN MEXaHU3M peakiuil 3amenienus. ['openre MeraHa, nponaH-0yTaHOBOM cMmecu, napadrHa
B YCIIOBMSIX M30BbITKa M HEJOCTaTKa Kuciopona. B3pelB cmecn MeraHa ¢ Bo3ayxoMm. OTHOLIEHHE MeTaHa, MpOIaH-
OyraHOBOM cmecH, OeH3rnHa K OpoMHOI Boze U pactBopy KMNOa.
JI. OGHapyxeHue BOJIbI, CaXKH, YITIEKHUCIIOT0 ra3a B IPOJyKTax TOPeHUs CBEUU
1 [uknoankaHsbl ["'omostornyeckuit psig U CTPOCHUE MUKIOAKIAHOB. X HOMEHKIAaTypa U H30MEPHS.
[TonsiTHE 0 MpocTpaHCTBEHHOM n3oMepun. KoHpopmeps! IIUKIOreKcaHa.
CnocoObl  TOJIyueHUs IUKJIOAJKAaHOB: pekTudukanuss HedTH, KaTAIUTUYECKOE JAETUAPUPOBAHHE  ApPEHOB,
BHYTpUMOJIEpYJIsipHas peakuus Bropia.
Ouznyeckue 1 XUMUYECKHE CBONCTBA IIMKJIOAKaHOB (peakuy IPUCOEIUHEHUS U 3aMEIICHHUS).
ITpuMeHeHne UKII0aKaHOB.
J. HlapocTepxkHeBble MOJETH IMKIOreKcaHa (KOH(GOPMAIMH «KPECIo» M «BaHHA»), AUMETWINUKIONponaHa (yuc-,
mpanc-u3oMepbl). OTHOIIEHUE IIUKJIOTeKcaHa K BoAHBIM pacTBopaM KMnNO4 u Bra. Tabnuna «CtpoeHue 1UKI0aTKaHOB.
Kondopmarum»
13
1 AJIKEHBI: DIIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATUJICHA.
TOMOJIOTMUECKUH psift, | I'omonormdeckuil psii U U30MepUsl aJKEHOB (YIVIEPOJHOIO CKEJIETa, NeOMETpUYECKas WIH Yuc-mpanc-u3oMepus,
M30MEPUS U TIOJIOXKEHUST IBOMHOM CBSI3H, MEKKJIaccoBasi). HomMeHKIIaTypa ajqkeHoB.
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HOMEHKJIaTypa

. O6bEMHBIC MOJICIH YUC-, MPAHC-U30MEPOB ATTKEHOB

Crioco0b! moryueHust
AITKCHOB

[TpoMbIIITIEHHBIE CTIOCOOBI MOMYYSHUS aJIKEHOB: KPEKUHT aJIKaHOB, BXOAAIINX B COCTaB HE()TH U MOIMYTHOTO HEPTIHOTO
rasa, JIeTHIpUpOBaHue MPeeNIbHBIX YTIEBOJ0POIOB.

JlaboparopHble CHOCOOBI TMONYYCHHS] QJIKCHOB: pEAKIMH JIIMMUHUPOBAHUS (IETaIOTCHUPOBAHUE), JETHApaTAIIHS
CIUPTOB U JIEraJJOT€HUPOBAHUE JUTATIOTCHATKAHOB, a TAKXKE  JETHJIPOraJIOTeHUPOBAHUE  TaJOT€HONPOU3BOIHBIX
npelenbHbIX yriaeBoaopoaos. [Ipasuio 3aiinesa.

. TlonydyeHnue sTuieHa W3 ATaHONA W JIOKA3aTENbCTBO €r0 HEIMpPEeNeIbHOr0 CTpOeHUs (peakiuu ¢ OpOMHON BOJOU
u pactBopoM KMnOy)

CsoiicTBa 1
MIPUMEHEHUE aJIKEHOB

®u3nuecKue CBONCTBA aJIKEHOB.

B3aumHoe BiusiHUE aTOMOB B OpraHM4ecKuX MoJieKynax. Me3oMmepHblid 3 (eKT.

[Tporuo3 peakmoHHON CIIOCOOHOCTH aTKeHOB. MexaHU3M peakiHii AMeKTPOPUIBHOTO TPUCOETUHEHUSI.

Peaknmn mnpucoequHEHUs QJIKEHOB: TaJOreHUPOBAaHUE, TUAPUPOBAHUE, TUIAPOraJION€HUPOBAHUE, T'UAPATALMS,
nonuMmepusanus. [IpaBuno MapkoBHukoBa. Peakuuu okxucnenus ankeHoB KMnOs (peakuuss Barnepa) B BogHON U
cepHoOKucIoi cpene.lIlpumeHeHne alkeHOB Ha OCHOBE CBOMCTB.

. BuneodpparMeHTsl U craiiipl o TeMe ypoka. ObecrBeunBaHue 3TUICHOM OpOMHOI BOJIBI M pacTBOpa MepMaHraHara
kanus. ['openne striieHa. BzauMoaencTBue aakaHoB U aTKEHOB C KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.

JI. OOHapyxeHHe B KEPOCHHE HENPECIbHBIX COeTMHEHUN

IIpakTHueckas ITonmy4yenue meTaHa ¥ 3TWICHA U UCCIEA0BAHUE UX CBOMCTB
pabota 2
OcHoBuble  TOHSTUS | CTpOEHHE TOIMMEPOB: MOHOMED, MOJTMMED, JIEMEHTAPHOE 3BEHO, CTEIICHb MOJTUMEPH3aIIUH.
XUMHUH JIvneiiHbIe, pa3BETBIEHHBIC H CETYAThIE (CIIUTHIE) TONMUMephl. CTepeoperyssipHbIe U HECTEPEOPET YIS PHBIE TIOIMMEPHI.
BBICOKOMOJICKYJIAPHBL OTHoIIeHne IMMOJIMMEPOB K HArp€BaHUIO: TCPMOIIJIACTUYHBIC 1 TCPMOPCAKTUBHBIC ITOJITUMEPHI.
X [TonuMepsl Ha  OCHOBE OTWJICHOBBIX  YIVIEBOJOPOJOB W WX  NPOU3BOJIHBIX: MOJIMITHIICH, IIOJUIPOITUICH,
COETMHEHU N NOJUTETPA(PTOPITUIIEH U TTOTUBUHUIXIOPHI.
JI. O3HaKkoMIIeHHE C KOJUIEKIHEH TIOJIMMEPOB OCHOBE STHJICHOBBIX YIIIEBOJOPO/IOB
AJKaueHsl: Kraccudukarus TUeHOBBIX YTII€BOIOPOIOB: H30JIUPOBAaHHBIE, KYMYJIUPOBAaHHBIE M COMPSIKEHHEBIE.
KJIaccuuKaIus u HomeHkaTypa U M30Mepusi THEHOBBIX YIIIEBOJOPOJIOB (MEKKIIACCOBAs, YIIIEPOJHOTO CKEJIeTa, B3aHMHOTO HOJIOKECHUS
CTpOCHHE KpaTHBIX CBS3EH, TeOMETpHUECKas).

CrtpoeHue CONpsHKEHHBIX AJTKaJUCHOB.
J. BuneodparMeHTs! 1 ciaiipl o TeMe ypoka. Mojenu MOJIeKyIl ajlKaJueHOB ¢ H30JIMPOBaHHBIMHU, KyMYJIHPOBAHHBIMU
U CONpPSHKEHHBIMU ABOWHBIMU CBSI3IMU
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CniocoOsI MoTydeHus,
CBOMCTBA U
MIPUMEHEHHUE
aJIKaJuCHOB.

CnocoObl  MOJy4YeHUs alKaJAWCHOB: JICTUIPHUPOBAHHME alIkaHOB, peakius Jlebenera, IeruaporaioreHUPOBaHKE
JIUTaIOreHAJIKAaHOB.

®du3nyecKue CBOMCTBA JUECHOBBIX YIII€BOIOPOJIOB.

XUMHUYECKUE CBOMCTBA JIMEHOBBIX YIJIEBOJOPOJOB: PEAKUMU MNPUCOEAUHEHHUS, OKHCICHUS W IMOJIUMEpU3aUUd — U

0COOEHHOCTH UX NMPOTEKAHMUS.

Haxoxnenue B npupoie ¥ IPUMEHEHNE alKaJueHOB. TepIieHsbI.

J. Koarymsiuus MIIEYHOro COKa KaydyKOHOCOB (MoJjodvas, OAyBaHUMKa MM ¢ukyca). Jlenomumepusanus Kaydyka
U JI0Ka3aTeJIbCTBO HAIMYMS JIBOMHBIX CBA3€H B MOJIEKyJaXx MOHOMEPOB (peakiuuu ¢ OpOMHON BOJOM U pacTBOPOM
KMnOx)

Kayuyku u pe3usl

Onacromepsl. HartypanbHblil Kaydyk, Kak IpOAYKT HOJIMMeEpU3annu u3onpeHa. CHHTETHYeCKUEe KayuyKu: OyTaaueHOBBIN
kayuyk (CBK), tuBHHUIOBBIH, U30IIPEHOBBIH, XJIOPOIIPEHOBBIH, OyTaueH-CTUPOJIbHBIM.

Bynkanuzanus kay4ykoB: pe3UHbI U S00HHUT.

. O3nakomuienne ¢ koyuieknuen «Kayqyku u pe3suHbI»

ATIKHHBI: CTPOCHHE
MOJIEKYJI, U30MepHs,

DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI AllETUIICHA.
['omonornyeckuit psj U U30MEpUS AIKUHOB (YIJIEPOJHOTO CKeJleTa, IOJIOKEHHMsS] TPOWHOM CBSI3M, MEXKKJIAcCOBast).

HOMEHKJIATypa, Homenknarypa aJKUHOB.
roMosiornueckuii psija, | CriocoObl MONyd4eHUs aJKWHOB: MHUPOJIM3 MeTaHa (B TOM 4YHCII€ W OKHUCIMUTEIbHBIA MUPOJIM3 NPUPOJHOTO rasa),
U CIIOCOOBI KapOUIHBIM  METOA, JAErHJIpOrajJoreHHpPOBaHUE  JUTAJOr€HAJIKAHOB, B3aUMOJIEHCTBHE COJEH  alleTUJIEHOBBIX
MOJTyYEHUs YIII€BOIOPOAOB (alleTUIICHUI0B) C raJIoreHaIKaHaMU.
J. BuneopparmenTsl M cnaiinel mo teme ypoka. Ilomydenue aneruneHa u3 kapOuaa kxanblus. OObEMHBIE MOJENU
QJIKUHOB
CaolicTBa 1 Pu3nyecKkue CBONCTBA alleTHIIEHOBBIX YITIEBOJOPO/IOB.

MMPUMCHCHUEC AJIKWHOB

XuMudeckue CcBoicTBa. Peaknuu mnpucoeauHeHUs1 (TUAPUPOBAHUE, TaJOTEHUPOBAHWE, THUAPOTAIOTEHUPOBAHUE,
ruaparanus, TpuMepusanus ametruiena). Peakius KydepoBa u IlpaBuno DnbrexoBa. KucinoTHbie CBOWCTBA alKHHOB.
Anerunenuibl. OxuciaeHue arkuHoB: pacTBopoM KMNO4 u ropenue.

OO6nacTu mpuMEHEHHs alleTUIICHa Ha OCHOBE €ro cBOMCTB. IIpuMeHeHue romomnoroB aneruieHa. [lomumepsl Ha OCHOBE
aneruieHa. BunnnaneruieH.

. BzaumoneiicTBue anertwieHa ¢ OpomMHOW Bonoil. BsammopeiictBue arermneHa ¢ pactBopoM KMnOs. Topenue
arneTuieHa. BugeodparMeHTsl U CIIaiIbl IO TEME YpOKa

ApEHbI: CTpOCHHE

‘ IlepBbie cBenenus 006 apoMaTHueckux coeAnHeHusx. CTpoeHHe MOJEKyJbl OeH30J1a: eMHas T-IJIEKTPOHHAs CHUCTeMa,
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MOJIEKYJI, WJIM apOMAaTUYECKHUM CEKCTET.
rOMOJIOTMUYECKUH psift, | I'omonormueckuil psn. M3omepus B3aMMHOIO pacloIOKEHUs 3aMecTuTened B O€H30JIbHOM Koiblie. HoMeHkiaTypa
U30Mepus U apeHoB. Kcunossl.
HOMEHKJIATypa J. Buneodpanrmers! u ciaiiapl no reme ypoka. IllapocrepxHeBble 1 00beMHbBIE MOJIENN OEH301a U €T0 TOMOJIOTOB
1 CrnocoOsl montyuenus | [IpombliieHHbIe CHOCOOBI MOJy4YeHHs O€H30Jla M €ro TOMOJIOTOB: apoMaTH3allus aJKaHOB U IHMKJIOAIKaHOB,
apeHoB TpUMEpHU3alIUsl alleTHIIeHa (peakius 3eJTMHCKOTO).
JlaboparopHble crIOCOOBI MOTYYECHUS aPEHOB: ATKWINPOBAaHUE O€H30J1a, MTUPOJIU3 COJIeH apOMaTUYECKUX KHCIIOT.
J. BuneodparMeHThI U ciiaiiipl 10 TEME YpOKa
1 CaoiicTBa 6eH30ma ®u3nyecKue CBOMCTBA APEHOB.
[IporHo3 peakIMOHHOW CIOCOOHOCTH apeHOB. Peakuuu dIIEKTPOPHIEHOTO 3aMEIICHUS W HMX MEXaHH3M:
rajioreHupoBanue, ankminposanue (peakuust Opunensi—~Kpadrca), HuTpoBanue, cyibGUpOBaHUE.
Peakuuu npucoequHeHyst: THAPUPOBAHNE, paJUKaIbHOE TajJoreHupoBaHue. Peakum okuciaeHus.
. PactBopenrie B OeH30i€ pa3IUYHBIX OPraHUYECKHX U HEOPraHMYECKUX BEIIEeCTB (HampuUMep, cepbl, HOIa).
O3zHakoMieHue ¢ (U3NUEeCKUMHU CBOIicTBaMH OeH30:1a (pacTBOPUMOCTH B BOJIE, INIOTHOCTh, TEMIIEPATYpa MJIaBIECHUS —
BBIJICp)KMBAHHUE 3alasHHOW aMmysbl ¢ OeH30J0M B OaHe co JbaoM). ['opeHue OeH3osia Ha CTEKJISHHOW Majoyke.
OtHomenune 6en3osna kK OpomHoi Boje M pactBopy KMnOs. HutpoBanue 6en3ona
1 Cgoiicta romosoroB | Tomyosn, kak romosor 0en3osna. OcoOEHHOCTH XMMHUYECKHX CBOWCTB alKUI0eH30510B. OpHEHTaHThI IEPBOIO M BTOPOTO
OeHsona. pona. BzauMHoe BiMsiHEE aTOMOB B MOJIEKYJIaX aJIKMJIOEH30JI0B Ha MPUMEPE PEAKIMH 3aMellleHns. Peakiiuyu oKuCIIeHusl.
ITpumenenue apeHoB | [IpuMeHeHne apeHOB Ha OCHOBE UX CBONCTB.
J. OTHouleHue Tojlyoda K Bojae. PacTBopeHHE B TOJyoJie Pa3IUYHBIX OPraHMYECKUX W HEOPraHMYECKHX BEIECTB
(HanmpumMmep, cepsl, noaa). ObGecuBeunBaHue ToayosoM pactBopa KMnOs u 6poMHOI BOsIbI
2 O6061enHue u BrimonHeHne TeCTOBBIX 3a/laHui U pellleHue 3aJa4 Ha BbIBOJ (OPMYJ YIJIEBOJOPOJOB pa3MyHbIX KiaccoB. PemieHue
CUCTEMATH3aLM pacu€THBIX 3a]]a4 Ha OCHOBE CBOMCTB YIJIEBOJOPO/IOB Pa3IMUHBIX KJIACCOB. BhINIOIHEHNE yIIpa)KHEHNH HA YCTaHOBIIEHNE
3HAHUU 10 TEHETUYECKOH CBS3M MEXIY KJlacCaMH YTIIEBOJAOPOAOB (IIeToYkH npeBparieHuit). [loaroroBka Kk KOHTPOJIBHON padoTe
YIJIEBOIOPOAAM
1
5
1 ITpuponHsIii ra3 n [Tpupoauslii ra3 u ero coctas. [IpombllieHHOE HCTIOIB30BaHKE U ITepepaboTKa MPUPOTHOTO Ta3a.

NOMYTHBIA HEDTAHOM
ra3

[TonmyTHble HedTsAHbIE ra3pl U UX nepepadoTka. dpakuu MOMYTHOrO HE(TSHOTO Tas3a: Ta3oBblii OEH3MH, MPOIaH-
OyTaHOBasi CMECh M CyXOM ras.

1. T'a3oBas 3akuranka ¢ mpo3padyHbiM KopirycoM. [lapaduH, ero pactBopeHre B OEH3MHE M MCIIAPEHUE PacTBOpUTEICH
U3 CMECU
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1 Hedts Hed1b, kak mpupoHBII HCTOYHUK YTIIEBOAOPOAOB, €€ COCTaB U (pU3HUECKUE CBOMCTRA.
YTrneBogoposl Kak IpeaMeT MeXIYHApOIHOTO COTPYIHHYECTBA U BayKHEHINAs OTpacib SKOHOMHUKHU Poccun.
A. Komnekuus «Hedpts u HedrenpoaykTel». BupeopparmMeHTsl, Ha KOTOpBIX NpeAcTaBleHa NOObIYa HePTH U e
TpancnoptupoBka. Bupeopparmentsl «Hedtsabie ¢akenb», «KOIOTHYECKHE KaTacTpodbl, CBSA3aHHBIE C Pa3JIMBOM
HeTn». O6pa3zoBaHue HEPTIHOM MIIEHKU HA IOBEPXHOCTH BOJIBI U €€ yCTpaHEHUE
2 [IpombliinenHast Pextudukanus (ppakunonnas neperonka). @paxkuun HeTH: OCH3MHOBAS, TUTPONHOBAS, KEPOCHHOBAs, Ta30MIIb, Ma3YT.
nepepaboTka HedpTH ConsipoBbie  Macya. Bazenun. Ilapapun. I'ynpon. KpekuHr HedTenpoayKTOB: TEpMHUYECKHUH, KaTaTUTHUYECKUM,
rUIpOKpeKuHr. Pudopmunr. Luknmmsanus. Apomatuzanus. JleroHanmonHas cToMkocTs OeH3nHa. OKTaHOBOE YHCIIO.
. Komnekuus «Hed1s u HeprenpoaykTs». Bungeopparments
«[leperonka HeTm»
1 KameHnHbl# yross. HaxosxneHue B Ipupo/ie U COCTaB yrilei: KAMEHHBIH yroib. aHTPaLuT, Oypblil yros.
[TpombltenHas KokcoBaHnue u ero nmpoayKThl: KOKC, KAMEHHOYTOJIbHASI CMOJIa, HAJICMOJIbHAs BO/IAa, KOKCOBBIM Ta3. ["asudukanus yris.
nepepaboTka Bonsnoii ra3. Karanutudeckoe ruipupoBaHue yris.
KaMEHHOTO yTIIS. . Komnexmust «KaMeHHBIN yroyib U MPOAYKTHI €r0 epepadoTKI».
Buneogpparmentsl «KokcoxuMuyeckoe Mpou3BOJCTBOY
11
1 Cruptsl: [TonsiTHE O ciMpTax, UCTOPUA UX U3ydeHHs. DYHKIMOHAIbHAS THAPOKCUIIbHAS TPYIIIA.
KJaccu(uKanus u Knaccudukarust ciupToB: MO THITY YIJIIEBOAOPOAHOTO panukana (TpenenbHble, HelpenelbHbIe, apOMaTHUECKHE), IO
CTpOEHUE YUCITY THAPOKCUIBHBIX TPYHI B MOJIEKYJe (OJHO- M MHOTOaTOMHBIE), 1O THIY YIJIEPOJHOTO aToMa, CBSI3aHHOTO C
THJIPOKCHIIBHOM TpyMIoi (IepBUYHbIE, BTOPHYHBIC, TPETUYHBIE).
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI CIIUPTOB.
J. lllapocTep>kHEBbIE MOJENN MOJIEKYJI OJTHOATOMHBIX M MHOTOATOMHBIX cApTOB. Tabmuibl «Kucmopomconepxanie
opranuveckue coepuHeHus» u «Kmaccupukaius CiupToB»
1 ['omonornueckuii psix | 'omonoruueckuit  psa NpeaeibHBIX OJHOATOMHBIX CIUPTOB. M3oMepus (MOnoXeHUs (QYHKUMOHAIBHON TI'pyMIIbI,
QJIKAHOJIOB: M30MEpPHUsS | YTIIEPOTHOTO CKENeTa, MEXKKIIACCOBAast) 1 HOMEHKJIIATypa aJIKaHOJIOB.
¥ HOMEHKJIaTypa J1. BuneogparMeHThI U ClIaiiibl 110 TEME YpOKa
1 Crioco6b! mosryueHust | OOmme CrmocoObl  MONyYeHHs] ajJKaHOJOB: THApATAlMs aJKCHOB, THIPOIH3 TaJIOTEHAJKAaHOB, BOCCTAaHOBJICHHE
CIHPTOB KapOOHMJIBHBIX coefnHeHHH. CrocoObl MOMy4eHUS HEKOTOPHIX alKaHOJOB: METHUJIOBOTO CHHpTa — peakuuei
MIEJIOYHOTO THAPOJIN3a XJIOpPMETaHa W M3 CHHTE3-Taza; ATHJIOBOTO CIUPTa — CIHUPTOBBIM OpOKEHHEM TIFOKO3BI

Y TUJpaTanuei 3TUIIeHa; pomnanona-1
— BOCCTaHOBJICHHEM MPONHOHOBOTO ajlbJerUa; MponaHoia-2
— T'UJPUPOBAHKUEM ALICTOHA U I'MApPATalUEl IPOIMIICHA.
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. BuneodparMeHThl U Claiabl IO TEME YpOoKa

CBolicTBa CIMPTOB

®dusnyecKkue CBOKMCTBA CIIUPTOB. BomopoaHas cBs3b.

[Tporuo3 peaxkoHHON CIOCOOHOCTH MPEAETbHBIX OJHOATOMHBIX CIIMPTOB U €ro MOJATBEPXKICHHE IMPU PACCMOTPEHUU
XUMHUYECKHX CBONCTB CIUPTOB: KHCIOTHBIC CBOWMCTBA, PEAKIIUU HYKJICOPUIHHOTO 3aMEIICHUS C TaIOT€HOBOIOPOIAMH,
MEXMOJIEKYJIIpHasT W BHYTPUMOJIEKYJISIpHAs Jerujparanus (MoJydeHHEe MpOCThIX 3(GUPOB U AalIKEHOB), peaKUuu
JETUAPUPOBAHUS, OKUCIICHUS U TepUPHUKaAIIUN.

JI. ®usnyeckue CBOMCTBA dTaHOMA, pomnaHoina-1, Oyranona-1. BsaumoneiictBue Hatpus co cnuptoMm. B3anmopeiicTpue
CIupTa C pacTBOPOM AMXpoMara Kanus B cepHoil kuciore. llomyuenue cioxxknoro s¢dupa. [lonydyenue stuneHa us
sraHosna. CpaBHEHHME peakiui TOPEHUsl STUIOBOTO U MPOMMIIOBOTO CIIUPTOB

IIpumeHeHne Husmne u Beicuive (KUPHBIE) CIUPTHI.

cruptoB. OtnenpHble | CunTeTHueckue Mmoromue cpeactsa (CMC).

IpeJICTaBUTENN OO6nacTi MPUMEHEHHUs] METaHOJIa Ha OCHOBE ero cBoicTB. TokcmuHOCTh MeTaHOoda. OOJIacTH MPUMEHEHUS STHIIOBOTO

AJIKaHOJIOB CIIMpTa Ha OCHOBE €r0 CBOWCTB.
AJIKOTOJIM3M KaK COLIMATIbHOE SIBJIEHUE U €ro MPpOodUIaKTHKA.
. O6HapyXeHue 3TUIOBOIO CIIUPTA B PA3IMUYHBIX MPOAYKTaX C MOMOLIbIO HOTOPOPMHOI MpobObl. BuaeodparmenTsl u
CJaiibl 10 TEME YpOKa

MHoroaromHsle ATtomHOCTh crnupToB. I'nmukonmu u rimuepussl. M3oMepus, HOMEHKIATypa M IOJIy4€HHE MHOIOATOMHBIX CIUPTOB.

CIIUPTHI Oco0eHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHbBIE CIIUPTHI.
OTUJIEHTIIMKOJIb U TIULEPUH, KaK IPEICTaBUTENIN MHOTOATOMHBIX CIIUPTOB. VX mpuMeHeHue.
J. B3aumopeiictBue rinuuepuHa co cexxkeocax1€HHbIM CU(OH)2. Pacrmo3naBaHue BOJHBIX pPacTBOPOB TJIMIEPHUHA U
sTaHosia. OTHOIIEHNE STHJICHTIMKOIS M TJIMIEPUHAa K BOJE M OpPraHMYECKUM pacTBoputensiM. BuneodparmeHTs u
CJaiiipl IO TEME YpOoKa

IIpakTrueckas HccnenoBanue CBOKWCTB CIIUPTOB

pabora 3

DeHOBI CocraB 1 cTpoeHHE MOJIEKYIbI (peHosa. ATOMHOCTH (PEHOJIOB.

["omonoruyeckuii psij, n3oMepus 1 HOMEHKIaTypa (peHOJIOB.

Crioco6b1 monydyeHus: (peHosia: U3 KaMEHHOYTOJIBHOM CMOJIBI, KyMOJIBHBIM CIOCO0, M3 TaJOr€HapeHOB M METOJ0M
LIEJIOYHOTO IJIABA.

J1. BuneoparMeHThI U ClIaiijibl 10 TEME YpOKa

CaoiicTBa
npuMeHeHne (HeHOI0B

Ousnueckue cBoiicTBa (peHomoB. XHMMHUYECKHE CBOMCTBa (DEHONA: KHUCIOTHBIE CBOWCTBA, OKHCICHHME, PEAKIIMU
3IEKTPOPUIHLHOTO 3aMenieHus (TAIOTeHUPOBaHNEe, HUTPOBAHUE), TOJTMKOHICHCAITHSI.
KauecTBeHHbIe peakiiuu Ha (eHoI: ¢ OPOMHOM BOJIOM 1 pacTBopoM xJsiopuaa sxenesa(lll).
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[Tpumenenue ¢heHoIoB.

. PactBopuMocTh (peHONMA B BOJE MpU OOBIYHOW W TMOBBIMICHHOW TemrepaTypax. BeitecHenue ¢eHona u3 (eHonsara
HATpHs YroJbHOW KucnoToi. KauecTBeHHbIe peakinu Ha GeHos: obeciBeurBanne OpoMHOI Bojibl U ¢ pactBopom FeCls.
Ob6ecneunBanue pactBopa KMnOa.

0O00011eHNE 1
CHCTEMaTH3aIUS
3HAHUU 10 CIIUPTAM U
denony

BrinonHeHne TecTOBBIX 3aJaHUil U pelleHre 3a1a4 Ha BbIBOJA (OpMYN CIUPTOB (OJAHO- U MHOTOATOMHBIX) U (DEHOJIOB.
Pemenune pacu€THhIX 3amad Ha OCHOBE CBOWCTB CIUPTOB (OJHO- W MHOTOATOMHBIX) W (DeHONOB. BhIMOTHEHHE
yIOpaXHEHU Ha YCTAaHOBIIEHHWE TEHETHMYECKOW CBSI3M MEX]y KIaccaMH YIJIEBOJOPOAOB U THUIPOKCHUIICOIAEPKAIINX
OpPTraHWYECKUX COCAMHEHHH (LIETIOYKU MPEBPAIICHUH ).

[TonroroBka K KOHTPOJIBHOU paboTe

AJIBIETUIBI:
TOMOJIOTHYECKHH PsIJI,
HU30Mepus U

Anpaerunpl — KapOOHWJIBHBIE OPTaHWYECKHUE COCIUHCHUS.
TPYIIIBL.
I'omosiornyeckuit psj anbAErHa0B, UX H30MEPU U HOMEHKIIATYpa.

DJIEKTPOHHOE CTPOCHHE KApOOHWJIHHOW alibJICTHUIHOU

HOMEHKJIaTypa J1. apoctep:xxuessie n CTioapra—bpuriaeda monenu anpaeruoB. BuneogparmMeHTs! U crnaiiibl o TEME ypoKa

CnocoOsl nonyuenus | [lodydeHue anbpAeruaoB: OKUCIEHHEM YrieBoJopoaoB (Bakep-mporuecc) u cooTrBeTcTByroumx cnuptoB. llomyuenue

aJbAETUIOB aNbJIETHIOB THApATAINell alKUHOB, TUPOIU30M KapOOHOBBIX KHUCIOT HIJIM WX COJEH, a TakkKe MIETOYHBIM THAPOIU30M
JIATaJIOT€HAIKAHOB.
. BuneohparMeHThI U Cllaifibl 10 TEME YPOKa.
JI. TlonydeHne yKCyCHOro ayibJierujia OKMCIEHUEM 3TaHOJIA

CaoiicTBa Pur3nyecKue CBOWCTBA albJIETUI0B.

MPUMEHEHUE [Iporuo3 peakioHHON CITIOCOOHOCTH aJIbJIETHUIOB.

aJbAETUIOB XVUMUYECKHUE CBOWCTBA: peaklMM TPHUCOEAMHEHHUs (IIMaHOBOAOpPOAa, THApoCcylb(HuTa HaTpus, peakTuBa [ puHbspa,
TUAPUPOBAHUE), PEAKIIMH OKUCIeHUs («cepeOpsHoro 3epkana» u  komriuiekcamu meau(ll)), peakuu koHmeHcawu
(ampHonBHAS U KPOTOHOBAsl, C Aa30TUCTBIMU OCHOBAaHUSIMHU) U MOJUKOHACHCAIIMU, PEAKIMU 3aMElIeHUs 10 O-
YTJIEPOJTHOMY aTOMY.
. Oxucnenue 6e3abaeruaa Kucaopoaom Bosayxa. [lonydenne GpenondopmaibaeruiHoro mojamuMepa.
JI. O3nakomiieHne ¢ (PU3WYECKMMHM CBOWCTBAMH albJIETHIOB (aIleTalbJEeTH] W BOIHBIM pacTBOp (opmasibIeruia).
Peakmus «cepebpsiHoro 3epkanay. Peakius ¢ ruapokcugom meau(ll) mpu HarpeBanuu

KetoHsr: KeToHbI kKak KapOOHUITBHBIE COSTUHEHUS.

roMosioruueckuii psia, | OcoOeHHOCTH cocTaBa U 3NEKTPOHHOTO CTPOCHHSI UX MOJIEKYII.

WU30Mepus U I'omonoruyeckuii psia, H30MEPHS 1 HOMEHKJIATypa KETOHOB.

HOMEHKJIaTypa. Crioco0bI MOTy4eHUsT KETOHOB.

Crioco0ObI TOTyIeHUS

. BuneodparMeHThl U Claiabl IO TEME YpoKa
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KCTOHOB

1 CaolicTBa 1 ®Pu3nyecKue CBOMCTBA KETOHOB.
npUMeHeHHe KeTOHOB | [IporHo3 peaklnoHHOM ciocOOHOCTH KETOHOB.
XUMHUYECKUE CBOMCTBA: pEaKIUH MPUCOCTUHEHHUS (IIMAaHOBOJIOPOJA, TMAPOCYIb(HTa HATpus, peakTHBa | puHBsIpA,
THJIPUPOBAHNUE), PEAKLIUU OKUCIICHUS, PEaKI[MK 3aMeIlEeHUs 110
0-YTJIEPOAHOMY aTOMY.
. BuneodparMeHThI U CIaliIbl 110 TEME ypOKa.
JI. OTHo1IEeHNE alleToHa K BoJie. ALIETOH KaK OpraHMYeCKUi paCTBOPUTEIL
1 [TpakTrueckas HccnenoBanue CBONCTB aJIbIETUIOB U KETOHOB
pabora 4
13
1 KapGoHoBsie [TonsiTHe 0 KApOOHOBBIX KUCIIOTaX.
KHCJIOTBI: Knaccudukanus xkapOOHOBBIX KHCIOT: IO HPUPOJIE YIJIEBOAOPOJHOTO pajuKaia, M0 YUCIY KapOOKCHIIBHBIX TPYIIIL.
KJaccuukanus u DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIIBHON TPYIIIBL.
CTPOCHHE KapOoHOBBIE KMCTIOTHI B IPUPO/IE.
. Buneodparmentsl u ciaiisl mo teme ypoka. IllapocrepiHeBble MOAETH MOJIEKYI KapOOHOBBIX KHcIOT. Tabmuia
«Knaccuduxaryst kapOOHOBBIX KHCIIOT»
1 [TpenenbHbIe ["oMonornyeckuit psJi IpeaesIbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. MI30MepHst U1 HOMEHKIaTypa.
OJHOOCHOBHEIE . dusnueckre cBOWCTBA MYpPaBbUHOW, YKCYCHOW, TaJbMUTUHOBON U CTEAPUHOBOU KHUCIIOT.
KapOOHOBBIE KUCIOTHI | Buneoppanrmers! 1 ciaiipl 10 TEME ypoKa
1 Crioco6s! nonyuenust | [TonmyueHust kapOOHOBBIX KHCIOT OKHCIEHHEM aJKaHOB, alKEHOB, IMEPBUYHBIX CIHUPTOB U albJETHJIOB, a TaKxke
KapOOHOBBIX KUCJIOT | TUAPOIU30M (TPUTATIOT€HAIKAHOB, HUTPUJIOB).
[TosyueHuss MypaBbUHON KHCIIOTBHI B3aMMOJEHCTBHEM TIMApPOKCUAA HaTpus ¢ okcuaoM yriepona (II), yxcycHonn —
KapOOHMIMPOBAHHUEM METUIIOBOTO CIUPTA U OPOKEHUEM 3TaHOJIa, MPOIMMOHOBOW — KapOOHUIMPOBAHUEM TUJICHA.
J1. BuneohparMeHThI U Cllaiijibl 10 TEME YpOKa
2 CaoiicTBa duznyeckue cBOWCTBa KapOOHOBBIX KUCIIOT, 00YCIOBIEHHBIE MOJIIPHBIMUA MaccaMH U BOJAOPOIHBIMU CBSI3IMHU.
IIpeIENbHbBIX [Tporuo3 XuMHUYECKUX CBOMCTB KapOOHOBBIX KHCIOT. OOIIKe CBOHCTBA KHCIIOT.
OJIHOOCHOBHBIX Peakuuu no yriaeBonopoaHoMy paaukainy. OOpa3oBaHue (pyHKIHOHAIBHBIX TPOU3BOIHBIX. Peakius arepudukanum.

KapOOHOBBIX KUCIIOT

OO6pa3zoBaHue rajoreHaHruAPUA0B, AHTHIPUIOB, aMHJIOB, HUTPHUIIOB.
1. BuneodparMeHTsl U ciaitapl o TemMe ypoka. [lomydenne ykCyHOn30aMUIIOBOTO ddupa.
JI. O3HakomyieHue ¢ (U3MYECKMMH CBOMCTBAMH HEKOTOPBIX MpPENEeNbHBIX OJHOOCHOBHBIX KHCJIOT: MYpPaBbHHOM,
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YKCYCHOM, MacisiHOM. OTHOILIEHUE Ppa3IMYHbIX KUCIOT K BoJie. B3anmoaeiicTBre pacTBOpa YKCYCHOM KHUCIIOTHI:
— ¢ metauiom (Mg wiu Zn);

— ¢ okcugoMm merasia (CuO);

— ¢ ruapokcuom metamuia (Cu(OH)2 unu Fe(OH)3)

— ¢ conbio (NaxCOs3 u pacTBOpOM MbLIA)

Baxwuerimme
MpeICTaBUTENN
KapOOHOBBIX KUCIIOT H
UX IPUMEHEHHE

MypaBbUHas U YKCYCHasi KUCIOThI, KaK IPEJCTAaBUTENN IPEACIIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOTHI.
[TanbMUTHHOBAs W CTEApUHOBAs KUCIOTHI, KaK MPEACTAaBUTENN BBICIIUX MPEACNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT.

AKpHIIOBast U METaKpUIIOBasi KMCIIOThI, KaK IIPEJCTABUTENIN HETIPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
OneuHoBas, JINHOJIEBAS U JIUHOJIEHOBAs, KaK IPEICTaBUTENH

BBICUIMX HETIPe/IeNbHbBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

beH3oliHas u canuuuioBas, Kak MpeCTaBUTENN apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI HA IPUMEPE I11aBETIEBOM.

[TpumeHeHre U 3HaueHHEe KapOOHOBBIX KUCIIOT.

. Konneknus opraHudeckux KUciaoT. OTHOIIEHHE NpeAebHbIX U HeTpeleNbHbIX KUCIOT K OPOMHOM BOJE M PacTBOpPY
NepMaHraHaTa Kajaus

Counn kapOOHOBBIX
KHCJIOT. MbLa

[Tonydyenue conell KapOOHOBBIX KHCIOT Ha OCHOBE OOLIMX CBOWCTB KHCIOT: B3aUMOJCHCTBUEM C aKTHBHBIMHU
METaJUIAMH, OCHOBHBIMHU OKCUJJaMH, OCHOBAHUSIMU WJIM COJISIMU.

[Tonmy4yenue conelt KapOOHOBBIX KHCIIOT IIETOYHBIM I'HJIPOIU30M CIOKHBIX 3(UPOB.

XUMHYECKUE CBOWMCTBA COJIEH KapOOHOBBIX KHUCIOT: THAPOJIN3 1O KATUOHY, PEAaKIMd HOHHOTrO OOMEHa, MUPOJIU3,
JJIEKTPOJIN3 BOJIHBIX PACTBOPOB.

Mpina. KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHHSI.

[TpumeHnenue conelt KapOOHOBBIX KHCIOT.

JL. Ilonydenne mbina u3 xupa. CpaBHEHHE MOIOIUX CBOMCTB X03511MCcTBEHHOTO Mbu1a 1 CMC B :k€CTKOM BOJIE

CrnoxHble 3¢pupbl

CtpoeHue MoKy, HOMEHKIJIaTypa U H30MEpHsl CII0KHBIX d(¢upoB. Ux dusudeckue cBoiCTRa.

CnocoObl TIOJTydeHHs CIIOKHBIX A(UPOB: peakiusi dTepuUKaIU, B3aUMOJCHCTBHE CIHUPTOB C AHTHAPUIAMHU WIIN
TaJIOTeHAHTHAPUAAMHA KHUCJIOT peaklHneld TOJUKOHACHCAIMM Ha TpUMepe TMOJy4eHUs MOoIudTHIeHTepedTanara.
XHUMHUYECKUE CBOMCTBA CIOKHBIX 3(PUPOB: TUAPOIN3 U TOPEHUE.

[TpumeHeHue CIOXHBIX (DUPOB.

. Komnekuus cnoxHbix 3¢gupos. [llapocTepixHeBbie MOAETH MOJIEKYII CJIOKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX
kucnot. [lomyueHne npusTHO MaxHYIIETo CI0XKHOTO ddupa.

JI. O3nakomienue ¢ oOpa3namu ciaokHbIX 3¢pupoB. OTHOLIEHUE CIOKHBIX 3(QUPOB K BOJIE M OPraHUMYECKHUM BEIIECTBAM
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(xkpacurensim). BoiBeieHHe KUPHOTO NATHA C TOMOIIBIO CIIOKHOTO dQupa

1 Bocku u xupsl Bockwu, ux crpoeHue, CBOWCTBA U KiIacCU(UKAIMS: pacTUTENIbHBIC U )KUBOTHBIE. broiornueckas posb.
JKupsl, uX cTpOeHHE U CBOMCTBA: OMBUICHUE, THAPUPOBAHUE PACTUTENBHBIX KUPOB.
buonornueckas poib :KUPOB
3aMeHa KUPOB B TEXHUKE HEITULICBBIM CBIPBEM.
. OTHOIIEHNE CTUBOYHOTO, MOICOTHEYHOT0, MAIIMHHOTO Macel U MaprapiuHa K BOJHBIM pacTBopam 6poma u KMnQOa.
JI. PacTBOpHMOCTB JKUPOB B BOAE U OPraHUYECKUX PACTBOPUTEIISIX

2 IIpakTHueckas HccnenoBanue cBONCTB KapOOHOBBIX KUCIIOT U UX IPOU3BOIHBIX

pabora 5

1 O06o006menne u BrimonHeHne TeCTOBBIX 33/JaHU M pEIICHHE 3a7ad Ha BBIBOA (OPMYIN albJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT,

CUCTEMATH3aLM CJIOKHBIX 3(pupoB. Pemienne pacu€THbIX 3a7a4 HA OCHOBE CBOMCTB ajIb/IerHJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, CJIOKHBIX

3HaHUMU 110 3¢pHUPOB U KUPOB. BhIMOTHEHNE yIIPaKHEHUH HA YCTAHOBJICHHE TEHETHUECKOW CBSI3M MEXIY KJIaCCaMH YIIIEBOAOPOIOB

JIbJIeTUAaM, KETOHAM, | U KHUCIOPOACOAEPKAIINX OPraHMYECKUX COeAMHEHUH (1ienouku npespaieHuil). [loaroroBka Kk KOHTpOIbHOM padoTte

KapOOHOBBIM

KHCJIOTaM, CJIO’KHBIM

abupam U Kupam

1
10
1 VYraeBogsl: ctpoeHue | CocraB MOJIEKYIN YII€BOJOB U UX CTPOEHHUE.

U KJIacCU(pUKaIMs Knaccugukaius yrieBosoB: MOHO- AM-, OJIMIO- M TOJIMCaXapubl; KETO3bl U allbJ03bl; TETPO3bl, MEHTO3bI, I€KCO3bI.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOIIME YIIEBOABL. buosornueckas pojp yrieBOJAOB M 3HAYEHHUE B JKU3HU
4esI0BeKa
J1. O0pa3iibl yraeBo1oB U uzaenuii u3 Hux. [lonydyeHue caxapaTta KanblMsl U BbIAEIEHUE caxapo3bl U3 pacTBOpa caxapara
kanblus. Tabmuna «Knaccupukaius yriaieBoaoB»

1 Monocaxapumsl. Crpoenune MOoJIEKyJT MOHOCAXapuA0B Ha MPUMEpE TIINLEPUHOBOTO allbJAETH/A.
[TenTO38BI OnTuueckre n30Mepbl MOHOCAXapUIOB U UX OTpaKEHHE Ha MUCbME ¢ moMolibio popmyn dumepa.
Pu6o3a u nezoxcupudo3a kak npeacraButenu D-nento3. CTpoeHue ux MOJEKYI U OMOJIOTUYECKas POJlb.
J1. BuneogparMeHThI U cllaiiibl 10 TEME YpOKa
2 Monocaxapumsl. CtpoeHue MoJIeKyIbl U PU3NYECKHE CBOWCTBA TIIIOKO3BI.
['exco3bl [{uknnueckre (HOpMBI TIIOKO3bI U UX OTpaXeHUE ¢ TMoMolnbio Gopmyn Xeyopca. I'nmuko3unublii ruapokcui. o-D-

TJIIOKO3a 1
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[-D-rmoko3a.

TayTroMepus Kak pe3yJIbTaT paBHOBECHSI B paCTBOPE TIIFOKO3BI.

ITony4yenue rimoko3sl. DOTOCUHTES.

XHUMHUYECKUE CBOMCTBA: PEAKUMM [0 AIbJAECTUIHOM M IO TUAPOKCWIBHBIM rpymnmnaM. CHOUpTOBOE, MOJOYHOKHCIIOE
U MaCJISTHOKUCIIOE OPOXKEHUS TITIOKO3BI.

®pyKTo3a Kak nu3oMep rioko3bl. CTpykTypa U GU3N4ecKre U XMMHYECKHUe CBOICTBA.

. BuneopparmeHThl M clIaiael 1Mo Teme Yypoka. Peakuus «cepeOpsHOro 3epkanay i TIIOKO3bl. Peakiuu
¢ GYKCUHCEPHUCTON KUCITIOTOM.

JI. O3nakomieHnue ¢ GpU3MUECKMMH CBOMCTBAMU TJIIOKO3bl. B3anMmopelictBue rimoko3sl ¢ rujgpokcusiom menu(ll) mpu
KOMHATHOW TeMIIepaType U IPU HarpeBaHUU

Jncaxapubi

Crpoenune monekyn gucaxapunoB. Caxaposa. Haxoxnenue B npupoge. [Ipons3BoncTso caxaposbl U3 CaxapHOH CBEKIIBL.
XVMHYECKUE CBOWCTBA CaXxapoO3bl.

JlakTo3a 1 ManbTO3a KaKk U30Mephl caxapo3bl. FIX CBOMCTBA U 3HAYEHHE.

J. OTHOILICHHE PACTBOPOB caxapo3bl U MabTO3bI K ruapokcury meau(ll).

JI. KucinotHsli ruiposins caxapo3bl

[Tonucaxapupl.
Kpaxman

CrpoeHre MOJIEKyJI ITOJINCaXapHIOB.

Kpaxman. CoctaB M CTpOE€HHE €ro MOJEKyJ. AMHIIO3a U aMWIONEKTUH. XUMHUYECKHE CBOMCTBA: THUIPOIU3 U
KauCCTBCHHAsA pCaKIus. HaXO}KILCHI/Ie B IMpUPOAC, MOJTYYCHHUE KpaxmMaja M €ro npuMCcHCHHC. brnonormueckas POJIb
Kpaxmaia.

J1. O3HaKkomiieHHE ¢ PU3NYECKMMH cBOMcTBaMU Kpaxmaia. [lonydyeHne kpaxmanbHOro Kiencrepa.

JI. KauecTBeHHast peakliysl Ha KpaxMall

Lemmrono3a

CrpoeHre MoKy LEUTIOI03bI.

CBoiicTBa 1EIUTI0NI03BL: 00pa30BaHUE CIOXKHBIX IPUPOB U MPOJYKTOB AIKUIUPOBAHHUS.

HI/ITpaTBI M all€TaThl HCJITHOJIO3bI — OCHOBA IMOJYUCHHUA B3PbIBUATHIX BCIICCTB U HCKYCCTBCHHBIX BOJIOKOH.
Haxoxnenue B npupoze u e€ 6uosnorndeckas posb. [[puMeHeHne 1euioao3sl.

J1. O3HaKomileHHE ¢ PU3NYECKIMH CBOMCTBAMU 11eJUTH0103bl. [loydeHre HUTpaToB HEITI0I03bI.

JI. O3HakoMJIEHHE ¢ KOJIJIEKLIIUEN BOJIOKOH

[TpakTnueckas
pabota 6

UccnenoBanue CBOMCTB yIIIEBOJIOB

O060061EeHNE U
CHCTEMATU3ALIHAS

BrinonHeHue TeCTOBBIX 3aJaHUN U PEIICHUE 33/1a4 Ha BBIBOJ ()OPMYIT YIIeBOJ0B. Pemenue pacuéTHBIX 3a/1a4 Ha OCHOBE
CBOMCTB YIUIEBOAOB. BBINIOJIHEHNE YNPa)KHEHUN HAa YCTAHOBJICHWE T€HETUYECKOW CBA3M MEXKIY KJIACCAMHU YIJIEBOJOB
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3HAHMII [0 YIIIEBOJAM | M KHCJIOPOJICOIEPIKANINX OPraHHUeCcKUX COSIMHEHMH (LIenoyKy peBpamenuii). [T0IroToBKa K KOHTPOIBHOI paGoTe

1
14
1 AMUHBIL [Tonstue 06 ammuax. Kiaccudukanus aMUHOB: 1O YHCITY YIJIEBOJAOPOAHBIX PaIuKaioB (TIEpBUYHBIC, BTOPUYHBIC,
KJaccupukanus, TPETUYHBIE) U 110 UX NpHpoJe (anndaTuieckue, apoOMaTHUECKUE U KUPHO-apOMATUUECKUE).
CTPOEHHE, U30MEPHS U | DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aMHHOB.
HOMEHKJIATypa ["omonoruyeckuii psizi, ©30Mepus U HOMEHKJIATypa MPeaesIbHBIX aTu(paTudecKuX aMUHOB.
["omonornueckuit psjz, U30MEepUsi 1 HOMEHKJIATypa apOMaTUYECKUX aMUHOB.
. BuneodparMeHThI U CIIalIbI 10 TEME YPOKa.
JI. M3roroBneHne mapocTep:KHEBBIX MOJAEIIEH MOJIEKYJI H30MEPHBIX AMUHOB
1 Crioco6s! nostyuenust | CrocoOpl  mosyueHust ann(paTHUYECKUX aMHUHOB: B3aWMOJICHCTBHEM aMMHaka CO CIUpPTaMH, B3auMOJCHCTBHEM
aMHUHOB raJIOr€HaJIKaHOB C aMMHAKOM, B3aMO/IEWCTBUEM COJIEH alIKMJIAMMOHHUSI CO IIENOYaMHU
CriocoObl  MoJIydyeHHMsI apoOMaTHYeCKMX aMMHOB: BOCCTAHOBJIGHMEM apOMaTUYEeCKMX HMUTPOCOCAMHEHUH (peakuus
3WHMHA), B3aUMOJIEHCTBUEM apOMaTHUECKUX aMUHOB C TaJleHAJIKAaHAMU.
J1. BuneogparMeHThl U cllaiijibl 10 TEME YpoKa
1 CaolicTBa 1 [TporHo3 peakmoOHHON CIIOCOOHOCTH aMHUHOB Ha OCHOBE MX 3JIEKTPOHHOI'O CTPOSHHS.
NpUMEHEHHE aMUHOB | XMMHUYECKHE CBOIICTBA AMMHOB, KaK OPraHN4YeCKUX OCHOBAHMUMN. Peakiinu a51eKTpoQHIIbHOTO 3aMeIIeHNs] apOMaTHYECKUX
aMHHOB, Peakuuu okucnenus, ankuianposanusi. O6pa3oBanue aMu10B. B3aumoseiicTBue aMuHOB € a30TUCTOM KUCIIOTOM.
[IpmMeHeHre aMUHOB Ha OCHOBE CBOMCTB.
. ®usnueckue cpoiicTBa aHuiauHa. OTHoLIeHHWe O€H30Ja W aHWJIMHA K OpoMHOM Boje. Kosulekuus aHUIMHOBBIX
kpacutenel. ['openne metmiamuHa. BzaumoselicTBue MeTuiIaMMHa M aHWJIMHA € BOJOW M kucioTamu. OKpalllvBaHue
TKaHEW aHWIMHOBBIMH KPaCUTENISIMU
1 AMWHOKHUCIIOTHI: [Tonsitne 06 amuHOKKCIOTaX. CTPOCHHUE MOJIEKYJI U HOMEHKJIATYpa aMHHOKHUCIIOT.
CTPOEHHE MOJIEKYI, CriocoObI MoTy4YeHUss aMMHOKHUCIIOT: TUPOJIN3 OENKOB, CHHTE3 Ha OCHOBE raJION€HONPOM3BOAHBIX KapOOHOBBIX KHUCIIOT,
KJ1accupUKanus u LUAHTUIPUHHBIN CUHTE3, OMOTEXHOJIOTHYECKHUH CI1oco0.
NOJIyuYEHUE J. T'uaponus 6enKoB ¢ MOMOIIBIO NENCHHA
1 CaoiicTBa ®usnyecKue CBOMCTBa aMUHOKHCIIOT.
IIPUMEHEHNE AMHUHOKHCIOTBl Kak aM(OTEepHble OpraHMYECKHUE COEAMHEHUS: B3aUMOJEHCTBHE C KHUCIOTaMH U LIEJI0YaMH,
AMUHOKHCIIOT oOpa3oBaHue OUIOJIIPHOTO HOHA.

Peakuuu stepuukaniy 1 KOHICHCALUH.
[lenTuaHas CBA3b U MOJTUIICTITUBL.
KauecTBeHHBIE peaKkIIMy HA AMUHOKHUCIIOTBI: HHHUTUJIPUHOBAs: U KCAHTOIPOTEHMHOBAHUSI.
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[IpumMeHneHre aMUHOKHCIIOT M OMOJIOTHYECKAst POJIb METITH/IOB.

J. OOnHapyxeHrue (QYHKIIMOHATBHBIX TPYII B MOJCKYJaX aMUHOKHCIOT (Ha TpUMepe TIIHIIMHA).
AMHUHOKHCIIOT C TIOMOIILI0 HUHTHUPHHA.

JI. I3roroBiieHre Mojelel npoCTeNINX MENTUI0B

OOHnapyxeHue

1 benkn CrpyKTypsl MOJIEKYJ O€JIKOB: IEpBUYHASA, BTOPUYHASL, TPETHUHAs!, YeTBEPTUYHASL.
Cunre3s 6€1KOB.
CpoiicTBa 6€IIKOB: JIeHaTypalys, I'MIPOJIN3, KAUeCTBEHHbIE PEaKIUH.
buonorndeckne GyHKIUU OSIKOB.
J. PactBopenue u ocaxxaenue 0enkos. Jlenatypanus 6enkoB. KauecTBeHHbIE peakiuy Ha OEJIKH.
JI. PactBopenue 0enkoB B BoJie M uX Koarysiius. OOHapy)eHHne 0eKa B KYPHHOM sTiIIe M MOJIOKE
1 [TpakTrueckas AMUHBI. AMUHOKHUCIIOTHL. benkn
pabota 7
1 HyxnenHosele [TonsiTHE 00 A30TUCTHIX OCHOBAHUSIX.
KHUCIIOTHI Hyxkneunossie kucnorsl: PHK u JIHK. Hykneotuasl u ux cocras.
Cpasnenue JJHK u PHK u ux ponb B nepeaaun HacieACTBEHHBIX IPU3HAKOB OPraHU3MOB M OMOCUHTE3€e OerKa.
. Monemn JIHK wu pasnuunsix BuaoB PHK. OOpasupl mpoayKTOB NMHUTaHUS W3 TPAHCT€HHBIX (OPM pacTeHHH U
JKUBOTHBIX; JIEKapCTB U MPENApaTOB, M3TOTOBJIEHHBIX C IOMOIIBIO T€HHOW HHKCHEPUHU
1 O6061enue u BolnonHeHue TeCTOBBIX 3a/laHUM M PELIeHHE 3aJla4y Ha BbIBOJA (OPMYI a30TCOAEPKAIIUX OPraHUYECKUX COEIMHEHUH.
CUCTEMATH3aLM Pemenne pacu€THeIX 3aa4 Ha OCHOBE CBOMCTB aMHHOB M aMHHOKHCJIOT. BBINIOJHEHNE yNpa)KHEHUIN HA YCTAaHOBJIECHHE
3HAHUH 10 FEHETUYECKON CBS3M MEXJy KilaccaMd OpraHWYecKUX COeQUHEHMM (uernouku npespamieHuit). I[loaroroBka
a30TCOAEpKALIUM KOHTPOJILHOM paboTe
OpraHNYeCKUM
COCIMHEHUSAM
1
1 IIpakTnueckas Wnentuduxanus opraHn4eckiux coeIMHeHu
pabora 8
Oo0masa xumus. 11 kiaacc
3/54
Tema ypoka H3y4yaembie BONIPOCHI
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10

1 CrpoeHue aToma Cnoxnoe crpoeHue aroma. JlokazaTenbCTBa 93TOrO: KATOAHBIE W PEHTIEHOBCKHE Jy4H, (HOTOdPPEKT,
pasanoakTUBHOCTb. OTKPHITHE AJIEMEHTAPHBIX YaCTHUIL: 3JEKTPOHA U HYKJIOHOB (IIPOTOHOB M HEHTpOHOB). Moaenu
Tomcona, Pesepdopna, bopa. Iloctynater bopa. CtpoeHne aToMa B CBETE KBAaHTOBO-MEXaHUYECKHUX PEICTABICHUN.
. ®orordpdext. Karogubsie nyun (IEKTPOHHO-Ty4YeBble TPyOKH). BumeodparMeHTsl M Caiibl MO TEME YpOKa.
[Toptpetsr Tomcona, Pezepdopnaa, bopa
1 CrpoeHue aTOMHOTO Hyxinonsl (IpoTOHBI W HEHUTPOHBI), HyKIuAbl. [loHstne 00 wu300apax u M30TOMax. SIAEpHbIE peaklUUd U HUX
sanpa. M3oTomnsl. ypaBuenus. Jl. BuaeodparmenTs! u cnaiinel mo teme ypoka. [loptperst Banenko u ['amona
SAnepHble peakuuu
1 Cocrosinue a1ekTpoHoB | KopmyckynsipHO-BOJIHOBOM JAyain3M dJEKTPOHA.
B aTOME. [TonsiTre 3MEKTPOHHON OPOUTATIN U FIEKTPOHHOTO 0OJIaKa.
S-, p-, d- u f-opOuTanu. KBanroBbie 4ynca.
CtpoeHue IeKTPOHHON 000JI0OUKH aToMa.
J1. BuneodparmMeHTsl U ciaiiipl 1o TeMe ypoka. Mozaenu opburtaneil pa3nuuHoi GopMel
2 ONEeKTpPOHHBIE [Topsimox 3amoyiHEHUsl AIEKTPOHAMU aTOMHBIX OpOWTaneil B COOTBETCTBUM C MPHHIIMIIOM MHHHMYMa JSHEpPTrHH,
KoH(urypamuu aromo | 3anperom [laynu, npasunom XyHaa, npasuiiom KieukoBckoro.
OneKTpOoHHbIE (HOPMYJIIBI aTOMOB U HOHOB.
JI. CiexTpbl NOTJIONIEHNS U UCITYCKAHUS COEIMHEHUN XUMUYECKUX 3JIEMEHTOB (C MOMOUIbIO CIEKTPOCKONA)
1 CrpoeHue atoma 1 [TpennocbuIKu OTKPBITUS: pabOThI MPEIIECTBEHHUKOB, PEIIEHNs MEKyHapOIHOrO Che3aa XUMHUKOB B I Kapicpya,
MEPUOJNYECKUI 3aKOH | TMYHOCTHBIE KauecTBa [l. 1. Menneneena.
J1. 1. Menneneena OTKppITHE NEPUOIUYECKOr0 3aKoHa. MeHjeneeBckas (QOpMyIUpOBKa MEPUOJUYECKOrO 3akoHa. B3aumocBs3b
NEePUOIMYECKOT0 3aKOHA M TEOPUH cTpoeHUs aToma. CoBpeMeHHast (popMyInpoBKa NEPUOTUIECKOTO 3aKOHA.
. Tloptpetrt bepuenuyca, Jlebeperinepa, Hetonennca, Menneneesa. Pa3nuanpie BapuaHThl TaOJIUI TEPHUOTNIECCKON
cructembl Xumuyeckux 3seMeHToB 1. 1. MenneneeBa
1 Crpoenne aroma u | B3aumocBs3b NeproOAMUYECKOTO 3aKOHA M MepUOaUYecKor cucteMbl. [leproanyueckas cucteMa U CTpPOCHHE aToMa.
IIEpUOANYECKas PU3NYECKUI CMBICII CUMBOJIMKHU MIEPUOIUYECKON CUCTEMBI.
cHhcTEMA . BuneodparMeHTHI U Claiabl IO TEME YpoKa
. . Menneneena.
1 [Tonoxxenus snementa | MI3mMeHeHHe CBOMCTB 3JEMEHTOB B NEpUOAaX U rpymnmnax, kKak GyHKUuus cTpoeHus ux atoMoB. [loHsTHE 00 SHEprun

B IEPUOIUYECKOMN
CHCTEME U €T0
CBOMCTBA. 3HaUeHHE

MOHU3AIUH U CPOJICTBA K JICKTPOHY.
[leproANYHOCTS MX U3MEHEHHS METAJUTMYECKHX M HEMETAUIMYECKUX CBOICTB 3JIEMEHTOB B IPYNIIAaX W MEPHOAAX,
KaK (DYHKIIMSI CTPOCHHUS AIIEKTPOHHBIX 000JI0UEK aTOMOB.
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IEpUOANICCKOro
3aKOHa

3HavYCHHE MEPUOINIECCKOTO 3aKOHA U MEPUOANIECCKON CHCTEMBI.
J. OO6pa3ibl TpOCThIX BEIHIECTB, OKCHUIOB W THAPOKCHIOB 3JIEMEHTOB TPETHEro IMepuofa M JAEMOHCTpALUs HX
CBOMICTB

1 O6o06menne u BelInonHeHne TeCTOBBIX 3aJaHUI HAa 3HAHUE CTPOCHUS aTOMa M 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB JIEMEHTOB
CUCTEMAaTU3ALHS 1 00pa30BaHHbBIX UMM BELIECTB B 3aBUCUMOCTH OT IOJIOKEHUS B IEPUOIUUECKON cCUCTEME.
3HaHUM 10 TEME [ToaroroBka Kk KOHTPOJILHOM paboTe
«CtpoeHue aroma.
[Tepuoanueckuii 3aKOH
U NIEpUOANYECKAs
CUCTEMA XUMUYECKUX
JJIEMEHTOB
H. . MeneneeBa
1
10
1 Nonnas xumnyeckas [TonsiTue o xummyeckoil cBsi3u. OCHOBHBIE XapaKTEPUCTUKU XMMHUYECKON CBSI3U: SHEPrus, AJIMHA, TUIOJIbHBIN
CBA3b MOMEHT.
HonHnast xumudeckas CBsi3b U HOHHBIE KPUCTAIUNINYECKHUE PELIETKU.
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTB OT TUIA KPUCTAJUINYECKOH pEeIIeTKH.
J. Komtekuusi KpucTalMm4ecKiX BEIIECTB MOHHOTO CTPOEHMsI, aMOpP(HBIX BEIIECTB U MU3AEIUN U3 HUX. Monenu
KPUCTANINYECKUX PEIIETOK ¢ HOHHOM CBsI3bI0. BuieodparMeHTs! U ciaaiipl IO TEMe ypoKa
1 KoBasientHas Bo3Oyxxnénnoe cocrosHue aroma. [loHsiTHe o KOBajdeHTHOM cBsi3u. OOMEHHBIH MeXaHHU3M O00pa30BaHUSA
XUMHUUYECKas CBS3b M | KOBAJIEHTHOM CBSI3U. DJIEKTPOOTPULATENBHOCTh. HanpaBieHHOCTh KOBAJIEGHTHOM CBSI3U, €€ KPAaTHOCTh. G- U T- CBA3H.
MEXaHU3MBI €€ JIoHOpHO-aKIEeNTOPHBIH MeXaHW3M O00pa30BaHUSl KOBAJIEHTHOM CBA3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK C
o0pa3oBaHUs KOBAJICHTHOM CBA3BIO: ATOMHAs1 U MOJICKYJIIPHAs.
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKOM pelIeTKH
J. Monenu MOneKyn pa3au4HOM apXUTEKTypbl. Monenu KpUCTaJUIMYECKUX BEIIECTB aTOMHOM U MOJIEKYJISIPHOU
CTpYKTYphl. Kosmeknus BemecTB aTOMHOTO ¥ MOJIEKYJISIPHOTO CTPOCHUS M U3JIETIUN U3 HUX
1 KommekcHsie KommnekcoobpazoBanue u KOMILJIEKCHBIE COCIMHEHUS. Crpoenue KOMILIEKCHBIX
COCIUHECHUS COEIMHEHUI: KOMIUIEKCO00pa30BaTelb U KOOPAUHAILIMOHHOE YNCIIO, TUTaH/Ibl, BHYTPEHHSS U BHELIHSISI C(EpBI.

J. Tloprper Bepnepa. BupeodparmMeHTsl U crnaiiipl mo Teme ypoka. [lomyueHue KOMIUIEKCHBIX OpraHUYeCKUX
Y HEOPraHWYECKHUX COETMHEHMI. /J[eMOHCTpalus Cyxux KpuCTaJNIOTHuIpaToOB
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Knaccudukanms u

KJ'IaCCI/I(bI/IKaI_[I/IH KOMIIJICKCOB: X€JIaThl, KaTHOHHBIC, aHHMOHHBIC U HeﬁTpaJ'IBHBIe, AKBaKOMIIJICKCBI, aMMMAKaThI,

HOMEHKJIaTypa KapOOHWIIBI METAUIOB. HoOMeHKIaTypa KOMILUIEKCHBIX COCIMHEHUN W WX CBOMCTBA. Jucconmanus KOMIUIEKCHBIX
KOMILIEKCHBIX COEIMHEHUI. 3HaYeHUE KOMILJIEKCHBIX COEIMHEHU U UX POJIb B IIPUPOJIE.

COCIMHEHMI, JI. B3aumMoieiicTBlie MHOTOATOMHBIX CIIMPTOB M TIIOKO3BI C (PETMHTOBON KHUIKOCThIO. KadecTBeHHBIE peakluy Ha
auMcconpanus WX B | monsl Fe?t u Fed*

pacTBopax. 3Ha4YCHHUE

KOMILIEKCHBIX

COEIMHEHU I

Merannuueckas [Tpupona XxuMHUYeCKOW CBsA3M B MeTaliax M ciuiaBax. OOmme ¢Qusnueckue CBOWCTBA METAIOB: TEIUIO- U

XUMHNYECKas CBA3b

IEKTPOTIPOBOIHOCTb, IIIACTUIHOCTh, METAJUTMUECKUN OJIECK, MATHUTHBIC CBOHCTBA.
Mertannuueckas KpucTaindeckas pemérka u e€ 0CoOOeHHOCTH, KaK (PYHKIIHS METaUIMYECKOU CBSI3H.
J. Monenu KpUCTaJUIMYECKUX PEMIETOK METAJIJIOB

ArperatHble COCTOSHUS
BemecTB U (ha3oBbIC
MePEXOIbI

['a3pl u razosble 3akoHbl (boins-Mapuorra, lapns, [eii-Jltoccaka). YpaBuenue MenaneeBa-Knaneiipona s
uaeanbHoro raza. Xuakoctu. TekyuyecTb, HCIapeHUe, KPUCTATIM3ALIHS.

TBépneie BemecTBa. [InaBnenue. @a3zoBsie nepexoapl. CyonumManus u aecyomumarus.

Kuakne KkpucTasibl.

ITma3ma.

J. BuneodparmeHTsl U criaiiipl o TeMe ypoka. Boja B pa3nMUHBIX arperaTHbIX COCTOSHUSIX U €€ (a3oBble
MEPEXOBI.

Bosronka noja niam 6eH30iHOM KUCIOTHI. Jnarpamma «@®a3oBbie TEPEX0/Ibl BEIIECTBY

MexMonexynsapHbie
B3aUMOJICHCTBHA.
Bonopoanas cBs3b

BonoponHas cBs3p M €€ pa3sHOBUAHOCTH: MEXMOJIEKYJISIpHAs M BHYTpUMOJIEKYJsipHas. dusnueckue CBONCTBA
BEIIECTB C BOAOPOIHOM cBs3bI0. E€ Ononornyeckas posib B OpraHu3aluy CTPYKTYp O€IKOB M HYKJIEHMHOBBIX KHCIIOT.
BannepBaasibcoBO B3aUMOJIEHCTBUE U €TO TUIIBI: OPUEHTALMOHHOE, MHIYKIIUOHHOE U JUCIIEPCUOHHOE.

. BuneodparmMeHnTsl u ciaiiapl mo Teme ypoka. Moaenu mosnekyn JJIHK u 6enka

IIpaxTrueckas
pabora 1

HOJ’Iy‘{eHI/IC KOMIIJICKCHBIX OPraHUYCCKHUX U HCOPTraHUYICCKUX COE€IUHEHMI U HCCIIEAOBAaHNE UX CBOMCTB

O06001menue u
CHCTEeMaTH3aIus
3HAHWH 10 TEME
«XuUMHudecKas CBI3b U
CTPOCHUE BEILIECTBAY

BrimmomHeHne TECTOBEIX 3a)IaHI/II71 Ha 3HAHUEC BUIOB XUMHUYECKOU CBs3H, THIIOB KPUCTATLNIMYCCKUX peHIéTOK,
MEXMOJIEKYIIIPHOTO B3aUMOJICHCTBUS U (a30BbIX MEPEXO/IOB.
[ToaroroBka K KOHTPOJILHOM paboTe
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JlucriepcHbIe  CHUCTEMBI
1 UX KJIacCupUKaIus

XvMHYeCKHEe BEIIeCTBA M CMeCH. XHUMHYecKass cucreMa. ['oMoreHHble M reTeporeHHele cMecu. [lucmepcHas
cucTeMa: TMCIepCHOHHAs cpesia u aucnepcHas ¢asza. Kinaccupukaius TucepcHbIX CUCTEM.
J1. BuneodparMeHTsl 1 ciaiiipl o TeMe ypoka. O0pasisl JUCHEPCHBIX CUCTEM U UX XapaKTepHble MPU3HAKU.

I'pyOoaucnepcHbie Anspozonu. [IponemienTsl. OMynbeuu U 3mMysabraropsl. Cycnensuu. CerumeHTanus.
CHCTEMBbI . BuneopparmenTsl u ciaipl mo teme ypoka. O0Opasipbl (KOJIEKIMH) ObITOBBIX M NPOMBILUIEHHBIX a3p030Jei,
OMYJIBCUH M CYCIIEH3UI
TonkonucnepcHsie Komnouansie pactBopbl.  Oddext Tunmans. IlomydyeHue  KOJUIOMJIHBIX — PacTBOPOB  JHCIIEPCUOHHBIM,
CHCTEMBI KOH/ICHCAIIMOHHBIM U XUMHYECKUM CIIOCOOaMHU.
3onu U koarynauus. ['enu u cunepesuc.
3HaueHue KOJIJIOUHBIX CUCTEM.
. Buneopparmentsl M cnaiiipl mo Teme ypoka. [IpoxoxaeHue syda cBeTa uyepe3 KOJJIOUMAHbIE M HCTUHHBIE
pactBopsl (3pdext Tunmans).
JI. 3HaKoMCTBO C KOJJIKIMSAMM TNHMIIEBBIX, MEIUIMHCKUX U OMosorndyeckux reneil u 3omeld. [lomyuenue
KOJUIOMJIHOTO pacTBopa xjopuia xkeneza(lll)
PacTBOpBI. PacTBOpBI Kak TOMOT'€HHBIE CUCTEMbI M UX THUIIBL: MOJEKYJISIpHbIE, MOJIEKYJIIPHO-UOHHBIE, HOHHBIE.
Konnenrpanus CriocoObl  BBIpOKEHHST KOHIICHTPAIMM pPACTBOPOB: OOBEMHAs, MaccoBas ¥ MOJIbHAs JOJNHA PACTBOPEHHOTO

pPacTBOpPOB U CHOCOOBI
€€ BBIPAXEHHUS

BeniecTBa. MoiisipHasi KOHIIEHTpaLUs pacTBOPOB.

J. BuneodpparmeHTsl M cnaipl IO TeME ypoKa. 3aBUCUMOCTb PAaCTBOPUMOCTH B BOJ€ TBEPIBIX, KUAKUX H
ra3oo0pasHbIX BelIeCTB OT Temreparypsl. Tabmuua pactBopuMocTd. [losyueHHe mNepechIIeHHOTO pacTBOpa
THOCY/Ib(aTa HaTPHs U €r0 MTHOBEHHAsl KpUCTAJITN3aus

[IpakTruyeckas [TpuroroBneHne pacTBOPOB Pa3IUYHON KOHIEHTPAIUU
pabora 2

HpaKTquCKaﬂ OnpeﬂeHeHHe KOHIOCHTPAIUN KUCJIOTBI TUTPOBAHHUEM
pabota 3

O600mmenue u
cucreMarmui3anuia
3HAHUM MO TeME
«JlucnepcHble CUCTEMBI

BrinonHeHue TecTOBBIX 3aaHUM Ha 3HaHUE AUCTIEPCHBIX CUCTEM, PACTBOPUMOCTH, CITIOCOOOB BBIPAXKEHUS
KOHIICHTpALlUX pacTBOPOB. PelieHne pacu€THBIX 3a1a4.
[ToaroroBka K KOHTPOJILHOM paboTe
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U PacTBOPBI»

1
9
1 OcHOBbl  XxUMHUeCKOW | XUMHUYECKas TEPMOJINHAMUKA.
TEPMOANHAMUKH. Tepmoannamuueckas cucrema. OTKpbITasi, 3aKpbITast, U30JIMPOBaHHASI CUCTEMBl. BHYTpEHHs SHEPTUs CUCTEMBI.
[Tonatue 06 sHTaNBOMKU | DHTANBNNSA, WM TEIUIOCOJAEp)KaHHE cHucTeMbl. llepBoe Hauaso TepMoaAMHAMHUKHU. M30XOpHBI M M300apHBIHA
npouecchl. TepMoXUMHUYECKOE YpaBHEHHUE.
1. BuneodparMeHTsl U ClaliIpl 110 TEME YpOKa
1 Onpenenenue Onranbnus. CTangapTHas sHTaNbIUsA. Pacuér sHTanpnuu peakuuu. 3akoH ['ecca U ciieacTBUS U3 HETO.
TerioBelx  3pdekroB | . Dk30TepMuuecKue Npouecchl Ha MpUMepe PacTBOPEHHsI CEPHOM KHUCIOTHI B BOJiE. DHIOTEPMUUYECKHE MTPOLIECCHI
XUMUYECKHX PEAKLUU. | HA IPUMEPE PACTBOPEHHMS COJIEH aMMOHUS
3akoH 'ecca
1 Hanpasnenue Outponus. Bropoe u Tpetbe Hauana TepmoaunHaMuku. CBoOoHas sueprust [ mdoca.
IIPOTEKAHUS J1. BuneoparMeHTsI U cllaiijibl 10 TEME ypoKa
XUMHYECKUX PEaKIIHil.
IToHsTue 06 sHTpONIUHU
1 Cxopocts xumuueckux | [loHsITHE O CKOPOCTH peaKIuu.
peakuui OHeprus axkTHBalMM U aKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JEHCTBYIOIIMX Macc. KuHeTMdeckoe ypaBHEHHE U
KOHCTaHTa CKOPOCTH XUMHYECKON peakuu. [lopsaok peakuuu.
J1. BuneoparMeHTsl U cllaiijibl 10 TEME ypoKa
1 @axTopel, Baustomue | akTopbl, BIUAIONIME HA CKOPOCTh NOMOT€HHOM pPEaKIMM: NMPUPOJa M KOHLEHTPALUsS pearupyrolux BeEIecTs,
Ha CKOpPOCTb temneparypa. TemnepaTypublii ko3¢ durnment. Ypasaenue C. AppeHuyca.
TOMOTEHHBIX U @®akTophl, BIUSIOUINE HA CKOPOCTh ME€TEPOr€HHOM PEeaKIMi: KOHLIEHTPALUs PearupyrouuxX BEeUIecTB U IUIOMIAlb UX
reTepOreHHBIX CONPUKOCHOBEHHSI.
peakuuu J. W3ydyenuwe 3aBUCHMOCTH CKOPOCTHM XHMHUYECKOH peakuuud OT KOHLEHTPAllUK BEIIEeCTB, TEMIIEpPaTyphl
(B3auMopelicTBHE THOCYNb(aTra HATPUs C CEPHOM KHUCIOTOI), MOBEPXHOCTH CONPUKOCHOBEHUS BEILECTB
(B3auMoJIeHiCTBUE COJISTHOM KHUCIIOTHI C TPaHyJIaMH U MOPOIIKAMH aTIOMUHUS WM [TUHKA)
1 Karamus n OcCHOBHBIE NOHSTHS KAaTAIUTUYECKOW XMMHUM: KaTalu3aTOpbl M KaTajau3, TOMOTE€HHBIM M T€TEpOreHHBIN KaTajus,
KaTaJn3aTopsl MIPOMOTOPBI, KATAIUTUYECKHUE SIIbl © UHTHOUTOPBI.

MexaHu3M IEeMCTBUS KaTaln3aTOPOB.
OCHOBHBIE THIIBl KaTaJINW3a: KUCIOTHO-OCHOBHOM, OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIM, METAJUNIOKOMIUIEKCHBIA H
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KaTaJln3 MeTajulaMu, (pepMeHTaTUBHbIN. DepMEHTHI, Kak OMOJIOrMYECKUE KaTaau3aTopbl OEIIKOBOW IPUPO/IBL.

. IIpoBeneHne KaTaIMTUYECKUX PEAKIMI PA3JIOKEHUs MEPOKCUIA BOAOPOJA, TOPEHUsS caxapa, B3auMOICHCTBUSA
noja u amomunus. Kopposust xeinesa B BOJHOH cpesie ¢ ypOTPOIIMHOM U 03 Hero.

JI. 3nakomctBO ¢ koyekiueit CMC, conepkaliux 3H3UMBI

1 XuMH4eckoe [TonsaTHe 06 00paTUMBIX XUMHUYECKHUX Tpolieccax. XMMUUYECKOE pABHOBECHE M KOHCTAHTa PaBHOBECHSI.
paBHOBECHE CMmelieHne XUMHUYECKOIO paBHOBECHS W3MEHEHHEM KOHIEHTpAallUU BEIECTB, HM3MEHEHUEM JIaBJICHUS U
TEMIIEPATYPHI.
J. HabmoneHre cMenieHnss XUMUYeCKOTO paBHOBECHS B CHCTEMAX:
2NO2 <> N204, FeCl3+ KSCN < Fe(SCN)3 + 3KCI
1 [IpaxTrueckas N3ydeHre BAUSHUS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOUN peakuu
pabora 4
12
1 Boma  kak  cnaOsbiif | Boga — cialbiit snextponut. Katnon runpokconus. MoHHoe mpowusBeneHue Bojabl. HelfTpanbHas, KUCIOTHAs U
JJIEKTPOJIUT. niesioyHas cpeasl. [lonarne pH. Bomoponnsiii nokasarens. Muaukaropsl. Poas pH cpeasl B npupoae u Ku3HH
Bonoponnslii yesioBeKa. MIOHHbIe peaklUy U YCIIOBUS UX IIPOTEKaHUS.
nokazarenb. CpoiictBa | JI. CpaBHEHHE 3J€KTPONPOBOJHOCTH PACTBOPOB 3NEKTPONMUTOB. (CMelleHre paBHOBECHS IUCCOIMAIMU CIadbIX
pacTBOpOB KHUCIJIOT. THAMKATOPBI U U3MEHEHUE UX OKPACKH B Pa3HBIX CpPeaax.
JJIEKTPOJINTOB JI. Peakuuu, wuaymue c oOpa3oBaHHMEM oOcajika, ra3a WIM BOJbL, JUI OPraHUYeCKMX W HEOPraHMYECKHUX
JJIEKTPOJIUTOB
1 Kucnots! 1 ocHOoBanus | PanHMe nmpencTaBiaeHys O KUCI0TaX U OCHOBAHUSX.
C TIO3UIIMHU Pa3HBIX KuCII0TEI 1 OCHOBaHUS € TO3ULIMKA TEOPUH DIIEKTPOJIMTHYECKON TUCCOLUALUN.
MIPEACTABICHUI Teopus kucnot u ocHoBanuit bpencrena—1Jloypu. ConpsikEHHbBIE KUCIOTH 1 OCHOBaHMSL. AMQOIHUTHI.
U TEOPHH. . BuneodparMeHThI U Caiabl IO TEME YpoKa
IIporonutnyeckas
TeOpus
1 Heoprannueckue Knaccugukarus KUCIOT ¥ criocoObl X MOTyYSHHUS.

Y OpraHUYECKHE
KHUCJIOTBI B CBETE
TEOPUH
JJIEKTPOJIUTUYECKON
JUCCOLAUU

U IPOTOJIUTHYECKOMN

OO01mure XMMUYECKHE CBOMCTBA OpPraHMYECKUX M HEOPTaHWYECKUX KHCJIOT: peakluu ¢ MeTajUlaMH, C OKCHUAaMH U
TUAPOKCUIAMU METAIIIIOB, C COJISIMU, CO CIIUPTaMHU.

OKucCnIHUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIIOT.

J1. B3anmopelcTBIe KOHIICHTPHUPOBAHHBIX a30THOW M CEpHON KHUCIIOT, a TaKkKe pa30aBIEHHOW a30THOM KHCIOTHI €
Menpto. Peakius «cepeOpsiHOro 3epkaiiay Al MypaBbUHOM KHCIOTHI.

JI. CBoiicTBa coisiHO, pa30aBICHHON CEPHOM U YKCYCHOM KHCIIOT
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TEeopuun

[IpakTnueckas HccnenoBanue cBOMCTB MUHEPAIBHBIX U OPraHUYECKUX KUCIIOT
pabora 5
Heopraunueckue Knaccudukanus ocHOBaHUHN U CTIOCOOBI UX MOTYYESHHUS.

U OPraHUYECKHE
OCHOBAHMS B CBETE
TEOPUH DIEKTPO-
JIUTUYECKON
JUCCOLUALUU

Y IPOTOJIUTHYECKOMN
TEOPUH

OO01mure XMMHUYECKHEe CBOMCTBA IIENIOUel: PeakIui ¢ KUCIO0TaMHU, KUCIOTHBIMUA U aMOTEPHBIMU OKCHJIAaMH, COJISIMH,
HEKOTOPBIMU METaJJIAaMU U HEMETAJUIAMM, C OPraHUYECKUMHU BEIleCTBaMU (TajlouJ0TPOU3BOIHBIMU YIIIEBOAOPO/IOB,
dbeHomom, >xupamu). XHMMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHM: PEAKIMH C KUCIOTaMH, pPEaKIHH
Pa3oKEeHUsl U KOMILIEKCOOOpa30oBaHUsl.

XUMUYECKUE CBOWCTBA OECKUCIOPOIHBIX OCHOBaHHM (aMMUaKa U aMHHOB): B3aUMOJICHCTBHE C BOJIOM M KHCIOTaMH.
J. B3zaumopeiicTBue aMMuaka W METUJIAMHUHA C XJIOPOBOJOPOAOM W Bojaou. IlomyueHue u cBOMCTBa pacTBOpa
TUAPOKCHUIA HATPUSL.

JI. B3aumopeiictBue rugpokcuaa HaTpus ¢ coisimu: cynbdarom menu(ll) u xmopumom amMMoHUS.
cBoiictBa ruapokcuaa meau(1l)

[Tonyuenue u

Comu B cBere Teopun

KﬂaCCH(bHKaHHH colieit OpraHI/I‘leCKI/Iﬁ 1 HCOPraHUYCCKUX KUCIIOT.

ANEKTPOIUTUYECKON OcHoBHbIE CIOCOOBI MOTYYEHUSI COJIEH.
JUCCOLUALUU XVMHYECKUE CBOWCTBA COJICH: Pa3JI0KEHHUE ITPU HATPEBAHUH, B3aUMOJEICTBHE C KMUCIOTAMH U IIEJI0YaMH, IPYTMMHU
COJISIMM.
JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHMS.
. Ilonydyenne Mblia M U3y4eHHUE CPEbl €r0 pacTBOpPa MHAUKATOPAMHU.
JI. CBoiicTBa pacTBOpoB couelt cynbhara menu u xiopumaa xemnesa(Ill)
[IpakTrueckas [Tosryuenue coseil pa3TU4YHBIMU CIOCO0aMU U HCCIIEI0BaHNE UX CBOMCTB
pabota 6

50




2 IM'maponus [TonsiTe ruapoausa.
HEOPraHUYECKUX ['maponus coneii u ero kinaccuukanus: 0OpaTUMBII U HEOOPATUMBIiA, IO AaHMOHY U 110 KaTHOHY, CTYIIEHYaThIN.
COCIMHEHUN Ycunenue u nojasiaeHue 00paTUMOro TUApPOIIU3a.
HeoOpaTtumplii THIpOIN3 OMHAPHBIX COSAMHCHUN.
. 'maponns kapOoHATOB, CyIb(ATOB U CUIMKATOB IIEJIOYHBIX METaIoB, HUTpata cBuHua(ll) mim uuHka, xnopuaa
aMMOHUS.
JI. UccnenoBanue cpeabl pacTBOPOB C MOMOIIBIO HHAMKATOPHONW Oymaru
1 [IpakTrueckas I'maponns opraHu4eCKuX U HEOPraHUYECKUX COCIUHEHUN
pabora 7
1 O060061eHuEe 1 BrpinonHeHue TECTOBBIX 3aJaHUM HA 3HAaHUE TEPMOAMHAMHUKH, CKOPOCTH XUMHUYECKHX PEaKUUH, XUMHYECKOIrO
CUCTEMAaTU3ALHs paBHOBECHsI, XUMHUYECKUX CBOWCTB U CIIOCOOOB IOJIy4Y€HHs] KHUCIOT, OCHOBaHUH M coiel. Pacuér sHTanmpnuu
3HaHUH 110 TeMaM peaximu u dHeprus [ nbdoca.
«3aKOHOMEPHOCTHU [ToaroroBka Kk KOHTPOJIBHOM paboTe
MIPOTEKAHUS
XUMUYECKUX PEAKLUN U
(bUBUKO-XUMUYECKUX
IIPOLIECCOB» U
«XUMHUYECKHE PEAKIIUH
B BOJHBIX PaCTBOPAX»
1
9
3 OxucinurensHo- [TonsiTe 00 OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CreneHb oxucieHus. llpomeccl oOkucieHus u
BOCCTAHOBUTEIILHBIE BOCCTaHOBJICHMUS.
peakuuu W METOJbI
COCTAaBJICHUS ux | BaxxHelre OKUCIUTEIN U BOCCTAHOBUTEIIN.
YpaBHEHUU MeTon 3nekTpoHHOTO OanaHca JUisi COCTAaBIICHUS YPAaBHEHUN OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

MeToabl HOHHO-3JIEKTPOHHOTO OanaHca (MeToA noiypeakiyii). OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE TOTCHIIUAIIBI.
. Boccranosnenue okcuaa meau(Il) yrimem u Bogopogom. BoccraHoBneHue quxpomMara Kalus STUIOBBIM CITUPTOM.
OxkucnuTenbHble CBOWMCTBa JauxpoMaTta Kamus. OKuCIeHHe anbJeruja B KapOOHOBYIO KHCIOTY (peakius
«cepeOpsHOTO 3epKajiay WK peaknus ¢ ruapokcunoM meau(Il)).

JI. B3aumopxelicTBuEe METAUIOB € HEMETAJLIaMH, a4 TakKKe C pacTBOpaMU COJEHM M KHUCIOT. B3aumonencrue
KOHIIEHTPUPOBAHHBIX CEPHOM W a30THOM KHUCIOT C Melblo. OKHCIUTEIbHBIE CBOMCTBA IMEpMaHTraHaTa Kallvs B

o1




Pa3IUuYHEBIX CpEaax

2 DneKTpoan3 [TonsTHE 27€KTPONIM3a KAK OKUCIUTEIHHO-BOCCTAHOBUTEIBHOIO IIPOLIECCA, TPOTEKAIOIIET0 HA 3JIEKTPOIaX.
DJEeKTPOIU3 PACILUIABOB JIEKTPOIUTOB.
DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB C UHEPTHBIMU JIEKTPOIAMHU.
DJEeKTPOJIU3 PACTBOPOB ANIEKTPOIUTOB C U AKTUBHBIM aHOJIOM.
[IpakTuyeckoe 3HaYEHHE AIIEKTPOJIM3A: ANEKTPOXUMUYECKOE IOJIyYEHUE BEIIECTB, JIEKTPOXUMHUUYECKAs] OUHUCTKA
(paguHMpOBaHUE) METAJUIOB, T'aJIbBAHOTEXHUKA, I'aJIbBAaHOIUIACTHKA, FaJIbBAHU3ALIMSL.
J. DnexTponus pactBopa cynbparta meau(1l)
1 XuMHUYECKue ["anpBaHMyeckue ryieMeHTbl. CTaHAAPTHBIM BOAOPOAHBIN A1eKTpod. CTaHAapTHBIE JIEKTPOAHbIE TOTEHIHATIBI.
HCTOYHUKHU TOKa CoBpeMeHHbIE XUMUYECKHE UCTOYHUKH TOKA: OaTapeiku U aKKyMYJISiTOPBL.
J. CocTaBneHue raJbBaHUYECKUX JIEMEHTOB.
JI. O3HakoMJIeHHE ¢ KOJUIEKIIMEeH XMMHUECKUX UCTOYHUKOB TOKa (0aTapelKu, CBUHIIOBbIE aKKYMYJISITOPBI U T. 11.)
1 Kopposust meramnos u | [lonstue o koppo3uu. Buabl koppo3uu 1no xapakrepy OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLIECCOB: XMMUYECKast
CIOCOOBI  3aIlUTHl  OT | U ANeKTpoxumuyeckass. CrnocoObl 3alIUTHl METANIOB OT  KOPpPO3WHU: NPUMEHEHHE JIETMPOBAHHBIX CIUIABOB,
Heé HAHECEHME 3AIUTHBIX MOKPBITUN, U3MEHEHHE COCTaBa WJIM CBOWCTB KOPPO3MOHHOW CpENbl, DJIEKTPOXUMHYECKHE
METO/IbI 3aLUTHI.
J. Koppo3ust MeTasIoB B pa3IMYHbIX YCIOBUSAX M METOJIbI 3aIUTHI OT HEE
1 O60061eHue 1 BoinonHeHue TeCTOBBIX 3aJaHM Ha 3HAHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMH, 3IIEKTPOJIN3a,
CHUCTEMAaTU3aLHs XUMHYECKHX UCTOYHUKOB TOKA U KOPPO3UH METAJIOB.
3HAHUM MO TEME [ToaroroBka Kk KOHTPOJIBHOM paboTe
«OKHUCIINTENBHO-
BOCCTaHOBUTEJIbHbBIE
ITPOLIECCHD)
1 KontponbHas pabora 5 no temMe «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE TPOILIECCHI»
23
1 Bonopon JIBOHCTBEHHOE MOJIOXKEHHUE BOJAOPOAA B MEPUOINIECKOIN cucTeMe XMMHYecKuX 31eMeHToB: B |-A u VII-A rpynmnax.

N3oTonsl Bomopoaa

Haxoxnenue B npupoze. CTpoeHne MoJIeKyibl, pU3nUecKue cBOMCTRA.

XUMHYEeCKHEe CBOWCTBAa BOJAOPOJA: BOCCTAHOBHUTENbHBIE (C 0oJyiee 3JIEKTPOOTPULIATEIbHBIMU HEMETaJulaMH, C
OKCHJAMH METAJJIOB, THAPUPOBAHNE OPIraHUUYECKUX BEILECTB) U OKUCIUTENbHBIE (¢ MeTaiuiamu |-A u ll-A rpynn).
[Tonydenne Bomopona: B JabopaTopuu (B3aUMOJEHCTBMEM KHUCJIOT € MeTallaMH) W IPOMBIIIJIEHHOCTH
(xoHBepcueil).
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[Tpumenenue Bogopoaa.
J1. [lonydyenue BOgopoJia v €ero CBOMCTBa

I"anmorensl OnemenTsl VIIA-rpynmsl — rajoreHsl: CTpOCHHE aTOMOB U MOJIEKYJI, TaJIOT€HbI-IPOCThIE BEIECTBA, COCIUHECHU:
CpaBHUTEJIbHAS XapAKTEPUCTHUKA.
["anorensl B mpupoze.
3aKOHOMEPHOCTH M3MEHEHUS (PM3NYECKHX UM XMMUYECKHX CBOWCTB B VIIA-rpynme: B3auMoJeiicTBUE TaJlOTEHOB C
MeTaJlJlaMH, HEMETAJIJIaMH, CO CJIOKHBIMU HEOPTaHUYECKUMH U OPraHMYE€CKUMHU BELECTBAMM.
[TonyyeHnue u npuMEHEHNE TAIOT€HOB.
J. Komekuus «l'ajnorensl — npocTsle BemecTBay. llomyyenue xsopa B3aMMOAEHCTBUEM IEpMaHIaHaTa Kajlus C
COJITHOM KMCJIOTON

I"amorenoBo10poabI Crpoenue Moisiekyl U (U3MYECKHE CBOMCTBA IaJIOr€HOBOJIOPOJIOB. XUMHUYECKUE CBOWCTBA TaJoOreHOBOJOPOIHBIX

" IraJIOr€HOBOJOPOJHBIC
KHUCIIOTHI. ['aioreHu b1

KHCJIOT: KHCIIOTHBIC CBOﬁCTBa, BOCCTAaHOBUTCIBHBIC CBOﬁCTBa, B3aI/IMOIleI>'ICTBH€ C OpraHNM4CCKUMHU BCUICCTBAMMU.
[Tomyuenue ragoreHoBo0opo10B. ['anorenuipl. KauecTBeHHBIC peaKIy HA TalOT€HU-HOHBI.

. ITonydeHue coNsTHON KUCIOTHI U €€ CBOMCTBA.

JI. KauecTBeHHbIE peakiinu Ha TaJlOT€HU 1-MOHBI

Kucnopoausie
COEIMHEHMS XJIOpa

Oxcuap! xnopa. Kucnopoacoaepsxammue kucaoTsl xiopa. Collu KUCIOpoAcoAepKaIuX KUCIO0T xiyopa. [lonydyenue u
IIPUMEHEHNE BXHENIINX KUCIOPOAHBIX COEMHEHNN XJI0pa.

J. OxucnurenabHble CBOMCTBA XJIOpHOU BoAbl. OTOenMBaroliee AeiicTBre kaBeaeBoil BoJbl. 'openne cnnuku. B3peis
neTap/pl UM MACTOHOB

Kucnopon n 030H

OO61as xapakTepucTuKa 3JeMeHTOB VIA-rpynmnsl.

Kucnopoa: HaxoxaeHue B mpupoje, noiydeHue (J1abopaTopHble M HPOMBIIUICHHbIE CHOCOOBI) U (U3HYECKHe
CBOMCTBA.

XUMHUECKUE CBOMCTBA KHUCIOpPOJA: OKHUCIMTENbHbIE  (C MPOCTHIMU BEIIECTBAMM, C HHU3IIMMHU OKCHIAMH,
C OPraHWYECKUMU M HEOPraHMYECKUMH BEIIECTBAMH) U BOCCTAHOBUTENbHBIE (C (hropom). O6acT IpUMEHEHUSI.
O30H. Haxoxnaenue B nmpupoae. dusnueckre 1 XMMUYECKHE CBOKCTBA 030HA. Ero nomydenue u npuMmenenue. Ponb
030HA B )KMBOM MPUPOJE.

. 1. Ilony4yeHue KUCI0poaa pa3iokKeHUEM [IEpMaHraHaTa Kajlus 1 HUTpaTa HaTpusl.

2. Ilony4yeHne OKCHIOB U3 MPOCTBIX U CIIOKHBIX BEIIECTB.

3. OxucneHre aMMHaKka ¢ TOMOIIBIO0 MHJIMKAaTOpa U 6€3 Hero

[Tepokcun Bogopoaa

CtpoeHre MOJIEKYNbl TEpOKCHIa BOJAOPOJAA, €ro (U3NYECKUe M XUMHUYECKHE CBONCTBA (OKHCIUTENIbHBIE U
BOCCTaHOBUTENbHBIE). [olydeHre u mpuMeHeHue MePOKCUaIa BOAOPOIa.
. PaznokeHue mepokcuaa BOJOPOAA, €r0 OKHCIUTEIbHBIE CBOWCTBA B peakumu ¢ ruapokcuaom kenesa(ll) u
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BOCCTaHOBHUTEJIbHEIC CBOMCTBA B p€aKru C KMCJIBIM paCTBOPOM II€PMaHraHaTa KaJlus

Cepa

Haxoxnenue cepbl B ipupoje. BaneHTHbIE BO3MOXHOCTH aTOMOB cepbl. AjoTponust cepbl. PU3nNUECcKUe CBOICTBA
poMOMUECKON cepbl. XUMHUYECKHE CBOMCTBA CEpbl: OKUCIMUTENbHBIE (C METalylaMM, C BOJOPOJOM M C MEHee
JIEKTPOOTPULIATEIbHBIMA HEMETaJZIaMM) W BOCCTAHOBUTENBHBIE (C KHCIOPOAOM, KHCIOTaMHU-OKHCIUTEISMH),
peaKkuuy AUCIPONOPLMOHUPOBaHUs (co menouamu). [lonydenue cepbl 1 0071aCTH IPUMEHEHUS.

. T'openue cepsl. B3anmoaeicTBHE CEphl C METAIUIAMU: aJTFOMUHHUEM, IIMHKOM, JKEJIE30M

CepoBojiopoa u

CTpOCHI/IC MOJICKYJIbI U CBOMCTBA CepoBOOOPOaA: (bHSH‘leCKHe, Q)HSHOHOFH‘IGCKI/IC 1 XUMHUYCCKUC.

CyJb(hUABI CepoBo10po1, KaK BOCCTAHOBUTEIb, €r0 MOIYYEHUE U IPUMEHEHHUE.

Cynbhuasl 1 UX XMMHYECKHe cBoMcTBa. Pacnio3HaBanue cynb(ua-MOHOB.

J. Ilomyyenne cepoBOAOPOa U CEPOBOAOPOIHON KHCIOTHL. JloKa3aTenpCTBO HAIMUUS CylIb(U-HOHA B PACTBOPE
Oxcun cepsl (IV), CepHucThli Ta3, ero Gpu3nyeckue CBOMCTBA, MOJyYeHUE U IPUMEHEHHUE.

CEpPHUCTAs KUCIIOTA U
e€ con

Xumuyeckue cBoicTBa okcuaa cepbi(IV): BoccTaHOBUTENBHBIC (C KHCIOPOIOM, OPOMHON BOJION, IEpMaHTaHATOM
KaJIisi ¥ CEPOBOJIOPOJIOM) U CBOMCTBA KMCIOTHBIX OKCUIOB CO IIETOYaMH.

CepHucrast KuciaoTa u e€ CoJiu.

J1. BuneodparMeHTsl 1 ciaiipl o TeMe ypoka. KauecTBeHHbIE peakiinu Ha Cynb(QUT-aHHOHBI

Oxkcun cepoi(VI).
Cepnas kucnora u eé
CoJH

CepHblii aHTHIIpU]I, €T0 PU3NYECKHE CBOMCTBA, MOIYYEHHE U TPUMEHEHHE.

Xummnueckue cBoiicTBa okcuna cepbl(VI), Kak OKUCIUTENS U TUIIMYHOTO KUCIOTHOTO OKCHJIA.

CepHas KUCJIOTa: CTPOCHHE U (PU3NUYECKHUE CBOWCTBA.

XuMHUECKUE CBOMCTBA pa30aBIeHHONW CEpHOM KHCIOTBI: OKMCIUTEIbHbIE U OOMEHHBIE U OKHCIHUTEIbHBIE CBOMCTBA
KOHIICHTPUPOBAHHOM.

[Tony4yenue cepHON KUCIOTHI B TPOMBIIUIEHHOCTH. OO01acTH MPUMEHEHUS! CEPHOM KUCIIOTHI.

Cynbdatsl, B TOM yucie U Kymnopochl. ['miapocynbdarel. dusnueckue U XUMHUYECKHE CBOWCTBA CoJiel CepHOI
KHCJIOTBI.

PacnioznaBanue cynbdar-aHHOHOB.

J. CoiicTBa cepHoii kucinoThl. KauecTBeHHbIE peakuu Ha Cyab(GUT- U Cynb(aT-aHUOHBI.

JI. O3HakomIieHHe ¢ KOJUIeKIMeH MPUPOIHBIX coeTuHeHn ceprpl. KaduecTBeHHas peakius Ha cylb(aT-aHHOHBI

A3oT

OO01mas XxapakTepuCTHKa JIEMEHTOB V A-TpYIIIbI.

A3zot. Ctpoenne atoma. Haxoxnaenue B npupone. Ouzndeckue cBoricTBa. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE
cBoicTBa. [lonyyeHnue u npuMeHeHue a3oTa.

JI. CxeMa mpOMBINIUICHHON YCTAaHOBKU (DPaKITMOHHON MTEPETOHKH BO3TyXa

Ammnak. Conu
aMMOHHUA

CtpoeHune MOJIEKYyJTbl aMMHUaKa, ero (pu3ndeckre CBOMCTRa.
OO0pa3zoBaHre MEXMOJCKYISIPHOW BOJOPOTHON CBSI3U. XUMHUYECKHE CBOWCTBA aMMHAKa KaK BOCCTAHOBUTEIIS.
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OcHoBHBIE CBOICTBAa aMMHaka Kak odJeKToHOAOHOopa. KowmmiekcooOpasoBanue ¢ aMMHaKa.
B3aumoneiicTBue aMMHaKa ¢ OpraHU4eCKMMHU BEIIECTBAMH U C YTJIEKUCIIBIM Fa30M.

[ToyueHnue u npuMeHEHNE aMMHUaKa.

Conu aMMOHHUS: CTPOCHHE MOJIEKYJI, (U3UUYECKUE M XUMUIECKUE CBONCTBA, IPUMEHEHHUE.

I[. HonyquI/Ie 1 Ppa3JIOKCHUEC XJIOpHUaa aMMOHUA. KauecTtBennas p€aKklrid Ha NOH aMMOHUA

ydyaCTueM

OKcusl a3ora.
A3zorucras Kuciaora u
HI/ITpI/ITI)I

Coneoopasyronmue (N203, NO2, N2Os) u nHeconeobpazyromme (N20O, NO) okcuabl. Ux cTtpoenue, puzndeckue u
XUMHUYECKHE CBOMCTBA.

A3OTHCTast KUCTIOTa U €€ OKUCITUTEIbHO-BOCCTAHOBUTEIIbHAS IBOUCTBEHHOCTb.

Comnu a30TUCTOM KUCHOTBI — HUTPUTBHI.

J. Tlomyuyenue oxcuma azora(lV) peakinuel B3auMOJEHCTBUS MEOU C KOHLIEHTPUPOBAHHOM a30THOM KHCJIOTOM.
Bsaumopeiicteue okcua azota(IV) ¢ Bogoii

A30THasg KUCiI0Ta U
HUTPATHI

Crpoenue MoOJeKylbl U (U3HUECKHE CBOWMCTBA a30THOM KUCIOTHL. EE XuMuueckue CBONCTBA: KHUCIOTHBIE U
OKUCIIUTENbHBIE B PEAKLUAX C METANIaMM M HEMETaJJIaMH, PEakUHUH CO OPTraHMYECKUMH M HEOPraHMYEeCKUMU
COCTMHEHUSIMU.

[Tony4yeHne a30THON KUCIOTHI B IPOMBILIUIEHHOCTH U J1a00OpaTOpuu U €€ MpUMEHEHHE.

Hutparts! (B TOM 4mcClie U CENUTPBI), UX PU3NYECKHE U XUMUYECKHE CBOWCTBA. TepMUYECKOE pa3sioKEHNE HUTPATOB.
[TpuMeHeHne HUTPATOB.

/1. Pazno:xeHne HUTpara HaTpusl, TOPEHUE YEPHOTO OPOXa

dochop u ero | Ctpoenne aroma u amnorponus Qocpopa. Pusznyeckue CBOMCTBA AUIOTPOMHBIX MOIUGUKAMM H HUX
COETUHEHUS B3alMOIIEPEXO/IbI.
Xumnueckue  cBoiictBa  (ocdopa:  oKHCIAUTENbHBIE (C  MeTajslaMHM), BOCCTAHOBMTENbHBIE (¢ Oojee
3EKTPOOTPHULIATEbHBIMU HeMeTaJlJlaMH, KHUCJIOTaMU-OKUCIIUTENSIMH, OeprosieToBOM COJIBIO) u
JUCIIPONIOPLIMOHUPOBAHUS (CO LIEI0YaMN).
HaxoxeHue B mpupo/ie U €ro Moy4eHue.
®ocdun, ero cTpoeHne U CBONUCTBA.
Oxkcuast hocopa(lll) u (V).
®ocdopHbIe KUCTOTHI, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA.
[Tomyuenue u npumeHeHue opropochopHort KucioTel. Comu opTohochOpPHOM KUCIOTH U UX TPUMEHEHHE.
. T'openue docdopa, pactBopenue okcuga dochopa(V) B Boge. KauecTBeHHas peakuusi Ha ¢ochaT-aHHOH.
Komnneknust MUHEpaIbHBIX YI0OpeHUI
Yrnepon u ero | Yruepoa — aneMeHT [VA-rpynnsl. AJuioTponHbie MOAU(UKALUKN YTITIepoia, UX MoJydeHrne U cBoicTBa. CpaBHEHHE

COEIUHEHHUS

CBOMCTB anMasa u rpadura.
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XUMHYECKUE CBOMCTBAa YIiiepoja: BOCCTAHOBUTENbHBIE (C TajJOreHaMH, KHUCJIOPOAOM, CEpOH, a30TOM, BOJOH,
okcuaoM Meau(ll), kucioTaMH-OKHUCIAMTENSMU) M OKUCIWUTEIbHBIE (C METalllaMHM, BOJOpPOJOM U MEHee
AIEKTPOOTPHUIIATEILHBIMUA HEMETAIIJIAMH).

Yraepoa B mpupoze.

Oxkcup yrnepona(ll): ctpoenne Mosiekysbl, CBOMCTBA, OTy4YE€HUE U IPUMEHEHHE.

Oxkcup yrinepoga(lV): ctpoeHne MoeKyJibl, CBOMCTBA, NOJyUYE€HUE U IPUMEHEHHE.

VYronpHas KucioTa u e€ Cou: KapOoHaThl ¥ TUAPOKAPOOHATHI, — UX MPEICTABUTEIN U IPUMEHEHHE.

. Komnexknuss mpupogHBIX coequHEeHUH yriepona. Kpucrammmueckue pemérku anmasza u rpadwura. AncopOrus
okcuaa azota(lV) aktuBupoBaHHbIM yrieMm. BoccranoBnenue okcuaa meau(ll) yrmem.

JI. ITonyyeHnne yriaekuciaoro rasa B3auMOJECHMCTBUEM MpaMoOpa C COJITHOW KUCJIOTOW M MCCIECIOBAHUE €r0 CBOWCTB.
KauectBennas peakuus Ha KapOOHAT-aHUOH

KpemHunii u ero
COECIUHEHUS

Kpemnnii B ipupone. [lonydenne u npuMeHEeHUE KPEMHUSA.

Ou3nyeckue M XHUMUYECKHE CBOMCTBA KpPUCTANIMYECKOTO KPEMHUS: BOCCTAHOBHUTENBHBIE (C TaJoreHamH,
KHUCJIOPOJIOM, pacTBOpaMH ILEJIOYe M IUIaBUKOBOM KHCIOTBI) M OKUCIHUTENbHBIE (c MeTayuiamu). Oxcun
kpemuusi(1V), ero coiicTsa.

Kpemuuenas kucnora u €€ conu. CunmMkaTHasi IpOMBIIIIIEHHOCTb.

. O3zHakoMIIeHHE c KOJUICKLIUEH MIPUPOIAHBIX CUJIMKATOB u MPOyKLIHUEN CUJIMKATHOMN
MPOMBIIUIEHHOCTH. [lonydyeHne KpeMHUEBOM KHUCIOTHI B3aUMOJEHCTBHEM pPACTBOpa CHIIMKATa HATPUS C CHIIBHOU
KHUCJIOTOM, paCTBOPEHUE KPEMHHUEBOW KUCIIOTHI B IIEIOYH, PA3JIOKEHUE IIPU HATPEBAHUU

[IpakTrueckas [Tonmy4yeHue OKCUI0B HEMETAIUIOB U UCCIIEIOBAHUE UX CBOMCTB
pabota 8

[IpakTnueckas ITomy4yenue ra30B U UCCIIEIOBAHUE X CBOMCTB

pabora 9

O06o06mieHue u
CHCTEMAaTH3aLUs
3HAHUH T10 TeMe
«HemeTtamiei»

BrinonHeHnue TecTOBBIX 33/1aHUI Ha 3HaHME (PU3MYECKHX U XMMUYECKUX CBOWCTB, CIIOCOOOB MOJIy4YeHUs U o0nacTei
IIPUMEHEHNS HEMETAJUIOB M MX COEAMHEHUM.
[ToaroToBka Kk KOHTPOJIBHOM paboTe

Ilenouynble MeTaIbI

ITonoxeHue meI0YHBIX METAJUIOB B IIEPUOANYECKON cucTeme dieMeHTOB 1. 1. MenneneeBa u cTpoeHHE UX aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHs (QU3NYECKUX M XMMHUYECKHUX CBOWCTB B 3aBHCHMOCTH OT aTOMHOI'O HOMEpa MeTaja
(U3MEHEHME MIJIOTHOCTH, TEMIIEPATYp IUIABJIECHUS U KUIIEHUS, pEaKLUii ¢ BOJOM).

EnnnndHoe, oco0eHHOe M o0llee B peaklUsAX € KUCIOPOAOM, IPYTMMH HEMETAJUIaMH, JXKUAKHUM aMMHAKOM,
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OpPraHMYECKUMHU U HEOPTaHUYECKUMU KUCIOTaMH U IP. COCIUHEHUSIMHU.

Haxoxnaenue B mpupose, uX MOJIydeHUE U IPUMEHEHHE.

Oxcuppl, UX MOJIy4EHUE U CBOWCTBA.

[I{€m0oun, UX CBOMCTBA U IPUMEHEHUE.

Conu menoYHbIX METaJUIOB, UX MPEICTABUTEIN U 3HAYCHUE.

JI. OO6pa3npl IIETOYHBIX METAUIOB. B3anMopelicTBHE IIETOYHBIX METAUIOB C BOAOW. Peaknus okpamvBaHUs
IUIAMEHHU COJIIMHU IIEJIOYHBIX METAJIJIOB

Meramns! Ib-rpynmsr:
MeJb U cepedpo

CtpoeHre aTOMOB MM U cepedpa.

duznyeckre 1 XUMUYECKHE CBOWCTBA 3TUX METAJUIOB, UX MOJIyYCHHE U IIPUMECHEHUE.

Menp u cepedbpo B IpUpOJIE.

CaoiicTBa U npuMeHeHune BakHemmx coenunenuit: okcuaoB meau(l) u (1), cepedpa(l); coneit meau(ll) (xsnopuna u
cyne(ara) u cepedpa (propuma, HUTpaTa, XpoMara 1 arerara).

JI. KauecTBeHHBIC peaKiiy Ha KATHOHBI MU U cepedpa

bepwumii, marauii u
MIEJI0YHO3EeMEIbHEBIC
MeETaJLIbI

[Tonoxxenue B nepuoanueckoil cucreme snemenTos /I. YI. Menzaeneesa u crpoenust aromoB MetauioB || A-rpymnmsbr.
Haxoxxnenue B mpupojie, mojydeHue, (pu3MuecKue W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MIET0YHO3EMENbHBIX
METAJIJIOB U UX BaXKHEUIINX COETUHEHUM (OKCUAO0B, THIPOKCHUJIOB U COJIEH).

. O6pasuer metamioB |lA-rpynmel. B3aumonelicTBue kanblids ¢ Bofod. ['opeHne MarHusi B BOJE U TBEPIOM
yriaekucioM rasze. KauecTBeHHble peakliuy Ha KaTUOHBI MarHus, Kauplius, 6apus. Peakiuu okpammBaHus MjiaMeHH
cossiMu MeTasuioB |A-rpynmsl

JKecTkocTh BOIBI U
CIIOCOOEI €é
YCTpaHCHHUS

BpemenHas 1 nocTosiHHast KECTKOCTb BOJBI U CIIOCOOBI YCTpaHEHUs KaXKA0ro U3 TUNOB. IOHUTHI.
. Ionydenue )xE€CTKOM BOJBI U YCTPAHEHUE KECTKOCTH

IHunk

[TonoxkeHue B mepuoanueckoit cucreme snemeHToB J[. 1. MenneneeBa u cTpoeHusi aTOMOB LIMHKA. Ero ¢usndeckue
Y XUMUYeCKHe cBoMcTBa. HaxoxieHne B pupoie, NOoJy4eHHe U IPUMEHEHHE INHKA.

Okcua, THAPOKCHU]T U COJIM LIMHKA: UX CBOMCTBA M MPUMEHEHHUE.

JI. ITonyyeHue u ucciea0BaHUE CBOMCTB TMIPOKCHIA [IUHKA

ATTOMAHUNA u
COEITMHEHUS

€ro

ITonoxenue B mepuoaudeckon cucreMe dneMeHTOB [ M. MenzaeneeBa M CTpoeHHMs aTOMOB aloMuHud. Ero
¢duznueckue U xuMudeckue ceoiictBa. HaxoxaeHue B npupoze, nojyueHue 1 NpuMeHEeHUE aTFOMUHUS.

Oxcua, THAPOKCUA M COJIM AMIOMHMHUS (B KOTOPBIX ATIOMMHUN HAaXOIUTCS B BUJAE KaTHOHA M aJIOMHHATHI): UX
CBOICTBA U MpuMeHeHHe. OpraHn4ecKue COCIMHEHUS AIFOMUHHS.

JI. B3aumoencTBre alfOMUHUS ¢ PaCTBOPAMM KUCIOT M wienoder. IlonmydeHue um m3ydeHue CBOMCTB I'MIPOKCUAA
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AJIFOMHNHUA

XpoM u ero [TonmoskeHue B mepuoandeckon cucreme 3nemenToB [. 1I. MeneneeBa u ctpoeHus aToMoB Xpoma. Ero ¢pusndeckue
COETUHEHUS U XUMUYECKue cBoiicTBa. HaxoxkneHue B mpupo/ie, MoiaydeHue u NpuMEeHEeHHEe XpoMma.
CBolicTBa, TMOJYYCHHE ¥ TPUMECHCHHE BAKHEUINIUX COCTUHEHHUS XpOMa: OKCHUIOB W THUAPOKCHUIIOB XpOMa,
JUXPOMATOB U XPOMATOB IIEJIOYHBIX METAJIIOB.
3aBUCHMOCTh KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M TUAPOKCHIOB XpOMa OT CTEIICHH €r0 OKUCIICHUS.
XpoMmatsl U JUXPOMATHI, KX B3aUMOIEPEXOIbl U OKHCIUTEIbHbIE CBONCTBA.
L. Tlonydenne u uccnenoBanue cBoicTB ruapokcuia xpoma(lll). OxucnurenpHbie CBOWCTBA TUXPOMATA KaJIHS
Mapranerg [Tonoxxenue B mnepuoguueckor cucreme snemeHToB JI. . MenneneeBa W cTpoeHuss aTOMOB Maprasma. Ero
duznyecKre 1 XUMUYIECKHE CBOMCTBA. HaxoxaeHne B mpupose, MoTyIeHne U IPUMEHEHHE MapraHIia.
[Tomyuenue, cBOWCTBA M NpPUMEHEHHE BAXXHEWIIUX COEAMHEHHUN MapraHia: OKCHUIOB M THUIPOKCHUIOB, COJEH
MapraHiia B pa3JIMYHON CTCTICHU OKUCIICHUSI.
Conu mapranua (V1I), 3aBUCUMOCTh UX OKUCIUTEIBHBIX CBOWCTB OT CPEJlbl pacTBOpa.
. OxuciuTe bHbIC CBOWCTBA NTEPMAHTaHATA KAJTUS
Kenezo " ero | [Tomoxxenue B mepuoanueckoii cucreme anementoB J{. 1. MenneneeBa u ctpoeHus: aToMoB xene3a. Ero gpusudeckue
COCITUHEHUS ¥ XUMHYECKHE CBOoMCcTBA. HaxoxkieHne B ipupo/ie, MonydeHne (IyryHa ¥ CTajau) U IPUMEHEHUE Kelre3a.
[Tomyuenue, cBoiicTBa U NMpUMeHeHHE BakHemmx coequHeHuit xene3a(ll) u (111): okcuaoB, ruApOKCHAOB, comneil.
KoMIutekcHbIe COeTMHEHUS Kelle3a.
JI. Konnekmus xenezocolepkanux pya, 4yryHa u ctanu. [lomydeHue HepacTBOPHUMBIX THAPOKCHJIOB XKele3a U
M3y4eHue ux cBOMCTB. [lomydeHne KOMIUIEKCHBIX COEIMHEHM JKele3a
[IpakTuueckas Perenne skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «llonydeHne coequHeHni MEeTalioB U HCCIE0BaHNE UX CBOHCTBY
pabora 10
[TpakTudeckas Penrenue sxcriepruMeHTaIBHBIX 33124 10 TeMaM «MeTtamteiy u «HemeTtamis
pabora 11
Oo6o0menne u BeImoTHeHNE TECTOBBIX 3aJlaHUN Ha 3HAHUE CTPOCHUS, (PU3NICCKUX W XMMHUYCCKHUX CBOWCTB, IOJIYYCHUE W
CUCTeMAaTH3aIIHS MPUMEHEHNE METAIIJIOB U UX COSTMHEHUM.
3HAHUM MO TeMe [ToaroToBka K KOHTPOIBHOM paboTe
«MeTramibDy

PexoMeHIaIuM 10 OCHALIEHUIO YYE€OHOTO MpoLecca

YMK «Xumus. 10 knace. Yriy0a¢HHbIN yPOBEHDb)
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1. T'a6bpuensa O. C. Xumus. 10 kmacc: y4e6. mocobue st obmeodpazoBaT. opranusanuid: yrimyo. ypoBeHb / O. C. 'abpuensa, U. I'. OcTtpoymoB,
C. A. CnagxoB. — M.: [Ipoceemienue, 2019.
2. I'abpuensa O. C. Meroauueckoe nocooue k yueonunky O. C. ['abpuensna u ap. «Xumus. 10 kmace. Yroyonéunsni yposenb» / O. C. 'abpuenss,
N.T. Octpoymos, C. A. CnankoB. — M.: [IpocBemenue, 2019.
YMK «Xumus. 11 knace. Yriy0aéHHbIN yPOBEHb)
1. T'a6bpuensa O. C. Xumus. 11 kmacc: ydued. mocobue st obmeodpazoBaT. opranusanuid: yriyo. ypoBenb / O. C. I'abpuensH, U. I'. OcTtpoymoB,
A. H. JIéskun, C. A. CnagkoB. — M.: [Ipocsemnienue, 2019.
2. T'abpuensn O. C. Meroauueckoe nocobue k yueOHuky O. C.TabpuensnHa «Xumus. 11 kmacc. YrmyOnéuueiii ypoenb» / O. C. I'aGpuenss,
N.T. Octpoymos, C. A. CnankoB. — M.: [Ipocsemenue, 2019.
Hugpopmayuonnsvie cpeocmea
Hnmepnem-pecypcol na pycckom a3vike

1. http://www.alhimik.ru. TlpencraBieHsl cieayronpe pyOpHKH: COBEThI a0UTYPHEHTY, YIMTEII0 XHMHH, CIIPABOYHHUK (OUCHb OOMbIIas MOAOOpKa

Ta0JINII ¥ CIPAaBOYHBIX MAaTEPUAJIOB), BeCEnasi XUMUS, HOBOCTH, OJIMMITHA/IbI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUUYECKUX CBEICHUN).

2. http://www.hij.ru/. XXypuan «XuMus 1 5KH3HB» TOHATHO U 3aHUMATEIBHO paccKa3biBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXONT B HAyKe U B MUPE,

B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBII XypHaN «XUMHKH U XUMHS», B KOTOPOM HPEICTaBICHO MHOYKECTBO OIBITOB 10 XMMUH,

3aHUMAaTeIbHON MH(GOPMAIUH, TO3BOJISIONIEH YBI€Ub YUEHUKOB IKCIIEPUMEHTAIBHON YaCThIO MTPeIMETa.

4. http://c-books.narod.ru. BceBo3moskHas TuTepaTypa Mo XUMHUH.

5. http://1september.ru/. )Kypuai s yaurteneii ¥ He TOJIbKO. BOJbIIOe KOMMYECTBO pabOT YUEHUKOB, B TOM YHCJI€ U HCCIIEI0BATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIBHBINA TOPTa CO CCHUIKAMU Ha 00pa30BaTeIbHbBIE CAWTHI TI0 XUMHHU.

7. www.periodictable.ru. CoopHEK cTaTei 0 XMMUUECKHX 3JIEMEHTaX, HIUTIOCTPHUPOBAHHBII SKCIIEPUMEHTOM.
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