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Pabouast mporpamma cpepHero oouiero o0pa3oBaHus MO0 XMMUHU Ha yrIIyOJEHHOM YpOBHE pa3paboTaHa B
coOTBEeTCTBUM C DenepalbHbIM T'OCYJapCTBEHHBIM 00pa30BaTE/IbHBIM CTAHAAPTOM CPEIHEro OOLIero
o0Opa3oBaHusl.

B nanHoli paboueil mporpamMme MPOCIEKUBAETCS MPEEMCTBEHHOCTh MEXIYy KYpCOM XUMHUHU OCHOBHOTO
o01iero oopazoBaHMs M KypcOM XUMHHM CPEIHEro o0Iero o0pa3oBaHusi, KOTOPbI 00eCIeUnBaeT peann3aluio
00pa30BaTeIbHON TPAEKTOPUH, CBA3aHHON C YIIIyOJEHHBIM U3YYEHUEM XUMUH.

Jannas paGouasi mporpamma npejpHa3HaueHa i 0OydyarolMXcsl, KOTOpbIe BHIOpANN M3ydYeHUE XUMHUHM Ha
yriyonénaom ypoBHe. [Iporpamma paccunmtana Ha u3ydeHue npeamera B o0béme 204 yacoB 3a JBa roja
00y4eHHs IO TPU Yaca B HEZIEIIO.

IInanupyemble pe3yJbTaTbl OCBOCHHS Kypca
JInuHoCTHBIE pe3yJIbTaThI

1) B 1eHHOCTHO-OPUEHTALMOHHOM cpepe — oco3HaHue CBOCH STHUUECKON MPUHAICKHOCTH, TATPUOTU3M,
YYBCTBO T'OPJIOCTU 32 POCCHUHCKYIO XMMMYECKYIO HayKy; popmuposaHue YBaXKEHUS K PYCCKOMY S3BIKY Kak
roCyJlapCTBEHHOMY s3bIKy Poccuiickoit ®denepanuu, ABISIOMIEMYCS OCHOBOM POCCUUCKON HJICHTUYHOCTH WU
IJIaBHBIM  ()aKTOPOM  HALMOHAJIBHOTO  CaMOONPEIENCHUsS; YCcBoeHue OOIEUeIOBEUYECKUX LEHHOCTEH,
TOJICPAHTHOTO TIOBEJCHUS B MOJIMKYIBTYPHOM MUPE; 20MOBHOCMb U CHOCOOHOCHb BECTH JHUAJIOT C IPYTUMHU
JIO/IBMH, IOCTUTaTh B HEM B3aUMOIIOHUMAHUs, HAXOAUTh OOIIKE LEeJIH U COTPYIHUYATH ISl UX TOCTUKEHNUS;

2) B TPYHOBOI cdepe — gopmuposanue yBaxXeHUs! K TPYLy, TPYIOBBIM TOCTHKEHUSM, JOOPOCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHHWE K pa3HbIM BHAAM TPYIOBOM IEATCIBHOCTH; 2OMOBHOCHb K
OCO3HAHHOMY BBIOOPY JajbHEWIIEH 00pa3oBaTENbHON TPACKTOPHHM B BBICIICH MIKOJIE, B KOTOPOH XHMHS
ABIISIETCS MPOQMINPYIOIIEH TUCIUIITNHOMN;

3) B TMO3HABaTEeNbHOW (KOTHUTHUBHOW, WHTEIUIEKTYyaJbHOH) cdepe — ymeHue YHPaBIATH CBOCH
IIO3HABATEJILHON JEATENbHOCTBIO, 20MOGHOCMb U CHOCOOHOCMb K CAMOPA3BUTUIO U CaMOOOpPA30BAaHUIO Ha
NPOTSHKEHUH BCEH JKU3HHU, CO3HATEIHOE OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHMIO KaK YCIOBUIO YCIEIITHOM
npoecCUOHATBHON U OOLIECTBEHHOW JESATENbHOCTH, (opMuposanue HABBIKOB HSKCHEPUMEHTAIbHON U
HCCJIEIOBATENIbCKON JEATENBHOCTH, yyacmue B MyOJTUYHOM MPECTAaBICHUHN pPE3YyJIbTATOB CaMOCTOSATEIbHON
MIO3HABATEJBHOM J1eATENILHOCTH, yyacmue B PO(UIbHBIX OJIMMIINAIAX PA3IMYHOT O YPOBHS B COOTBETCTBHUH C
JKEJIaeMbIMH pe3y/bTaTaMU U aJIeKBaTHOM caMOO LIEHKOM; 61a0deHue JOCTOBEPHON MHPOpMAIME O nepe1oBbIX
JOCTIDKEHUSIX M OTKPBITUAX MHPOBOM M OTEUECTBEHHOW HAyKM B OOJAaCTH XUMHHM; ¢popmuposanue
9KOJIOTMUYECKOM KYJIbTYpbl, OEpEKHOr0 OTHOLIEHMSI K POJIHOM 3eMiie, IpupoaHbIM OorarctBaM Poccuu u mupa,
@opmuposanue yMEHUIN U HABBIKOB Pa3yMHOT'O MPUPOOIOIB30BaHMS, HETEPIIUMOE OTHOILIEHHE K JEHCTBUSM,
MIPUHOCSLINM BpPEJ] 9KOJIOTUH; npuobpemeHue OTbITa 3KOJI0r0-HaIPaBIE€HHON e TENbHOCTH;

4) B cepe 310pOBbECOCPEIKEHUST — NPUHAMUE U peau3ayus ICHHOCTE! 310pOBOro 1 6e30macHoro oopasa
KHU3HU, Henpusmue BPEAHBIX IMPUBBIUEK (KypeHUE, YNOTpeOJIeHHE alKoroyii U HAPKOTHKOB); coOnodeHue
MIPaBUJI TEXHUKHU OE€30IIACHOCTH B Ipoliecce paboThl ¢ XMMHUUYECKUMHU BEILIECTBAMU, MaTepHalaMH B 1a00paToOpuu
1 Ha MPOU3BOJICTBE.

MertanpeameTHbie pe3yJibTaThl

1) [IlpumeHnenue OCHOBHBIX METOJIOB IO3HAHUA (CUCTEMHO-MH(MOPMALMOHHBIN aHaau3, HaOJIIOJCHHE,
U3MEpeHUe, MPOBECHUE IKCIIEPUMEHTA, MOACIUPOBAHNE, UCCIIEAOBATENIbCKAs IATEIBHOCTD) A M3Y4YEHUS
OKpYKarollei J1eHCTBUTEIBLHOCTH;

2) ucnonvb3oeanue OCHOBHBIX HWHTEJUIEKTYaJbHBIX OIEpauuii: (OopMyIHMpOBaHMSA TUIOTE3, AHAINW3A H
CHHTE3a, CPaBHEHUS M CUCTEMaTH3alluu, 0000LIEHUS U KOHKPETU3ALUH, 6bla6/eHie TIPUINHHO-CIIECTBEHHBIX
CBS3€H, B TOM YHCJIE IIONCK aHAJIOTOB;

3) nosHanue 0OBEKTOB OKPYKAIOLIETO MUPA OT OOIIEro Yepe3 0COOCHHOE K €IUHUYHOMY;

4)  eeHnepuposanue UEN U onpedenienue CPpeicTB, HEOOXOIUMBIX ISl UX peanu3alluy;

5) onpedenenue LeNed U 3a1ad AEATEIbHOCTH, 66100p CPEICTB peaTU3alUM 1eJU U MPUMEHEHHUs] UX Ha
IPAKTHKE;

6) ucnonvbszosanue PA3TUYHBIX HCTOYHUKOB JUIsl IOJYYEHUS XUMHUECKOM HH(DOpPMALMHU, noHumauue
3aBHCHUMOCTH COZCP)KaHUs U (HOPMBI IPEICTaBICHNUS HHPOPMAILIUHY OT IIeJIei KOMMYHHUKAINH U aJipecarTa;

7) ymenue TPOJYKTUBHO OOINATHCS W B3aMMOJEHCTBOBATH B IIPOLIECCE COBMECTHOM [JESTEIbHOCTH,
YUUTBIBATH MO3UIMH APYTUX YUYACTHUKOB JIEATEIBHOCTH, 3()(HEKTUBHO pa3pemniaT KOH(IUKTHI;

8) ecomoenocmb U CNOCOOHOCMb K CAaMOCTOATENbHOM MH(OPMAIMOHHO-TIO3HABATEIIbHONW J1€ATEIbHOCTH,
BKJIIOYAss yMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHKAX HH(OpMAIMH, KPUTHYECKHA OLCHHUBATH H
UHTEPIPETUPOBATh MH(OPMALUIO, ITOJTyYaeMYIO U3 PAa3IUUHbIX HCTOYHUKOB;



9) yMeHue UCTIONB30BATh CPECTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT)
JUIS peIlleHUs] KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3alMOHHBIX 3a7ad ¢ COONIOeHUEeM TpeOoBaHUN
PrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TMIMEHBI, PECypcocOepeKeHus, MPaBOBbIX U ITUYECKMX HOPM, HOPM
nHPOPMAIIMOHHON 0€30MacHOCTH;

10) enadenue SI3BIKOBBIMU CPEJCTBAMU (BKJIIOUAs S3bIK XUMHH) — YMEHHUE SICHO, JIOTMYHO U TOYHO M3JIarath
CBOIO TOUKY 3pEHUS, UCIIOJIb30BATh aJ€KBAaTHBIE S3bIKOBBIE CPE/ICTBA, B TOM UUCIIE U CUMBOJIBHBIE (XUMUYECKHE
3HaKH, GOPMYJIBI U YPABHEHU).

IIpenmeTHbIe pe3yJIbTaThI

BbinmyckHUK HayuMTCS:

— packpvieams Ha TMpUMeEpax pojib XMMUU B (POPMHPOBAHUU COBPEMEHHON Hay4yHOH KapTHHBI MHpa U B
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA, B3AUMOCBA3b MEKIY XUMHUEH U IPYTUMH €CTECTBEHHBIMH HayKaMU;

— wiIloCmpupoéams Ha IpUMEpaxX CTAHOBJICHUE M DBOJIOLMIO OPraHUYECKOM XMMHUM KaK HayKd Ha
Pa3IUYHBIX UCTOPUYECKHX DTAINAX €€ Pa3BUTHUS;

— ycmanaenueams NMPUUUHHO-CIIEACTBEHHBIE CBS3M MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
NEPUOAUYECKMM H3MEHEHMEM CBOMCTB XHMHUYECKHMX JJIEMEHTOB M HX COCIUHEHUH B COOTBETCTBHH C
MI0JIO)KEHUEM XMMHUUYECKUX JIEMEHTOB B IEPUOJNYECKON CUCTEME;

— aHaIU3UpO6amsb COCTAB, CTPOEHUE U CBOMCTBA BEILECTB, IPUMEHSS ITOJIOKEHHUSI OCHOBHBIX XMMHYECKHX
TEOpUI: XUMHUYECKOI'0 CTPOEHMSI OpraHMUYECKUX coequHeHn A. M. byTiepoBa, cTpoeHust aroma, XUMHYECKOM
CBSI3M, MIEKTPOJIUTUYECKON JUCCOLUALIMU KUCIIOT U OCHOBAHU;

— ycmanaeaueams TPUYNHHO-CIICICTBEHHBIE CBSI3M MEXAY CBOWCTBAMHM BEIECTBA, €r0 COCTAaBOM H
CTPOCHHEM;

— npumeHAmb TPABWIA MEXKIYHAPOJAHOW CHCTEMATHYECKOW HOMEHKIIATYphbl KaK CpEICTBA PA3IMYCHUs U
UCHTU(UKALMN BEIIECTB 110 UX COCTaBY M CTPOEH HUIO;

— cocmaensaims MOJICKYISIPHBIE U CTPYKTYpHBIE ()OPMYIIBI HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB KaK
HocuTeNlel HH(POPMALUU O CTPOEHUH BEILECTBA, €r0 CBOMCTBAX M MPUHAAJIC)KHOCTH K ONPEeNEHHOMY Kilaccy
COCJIMHEHU;

— 00bAcHAmMb TPUPOAY M CHOCOObI 00pa3oBaHMsA XHUMHMYECKOW CBSI3U: KOBAJEHTHOM (IOJSPHOM,
HETOJISIPHON ), IOHHOM, METAJNIMYECKOM, BOJIOPOIHOM C 1IETIbIO ONPEICICHNsI XUMHUUECKOW aKTUBHOCTH BEIIECTB;

— Xxapaxkmepu3zoeams (U3NUECKUE CBONCTBA HEOPraHWYECKUX M OPraHMYECKUX BEILECTB, YCMAHABIUSAMD
3aBHCUMOCTD (PM3UYECKUX CBOMCTB OT THIIA KPHCTAITMUYECKON PEIIETKHY;

— Xapakmepuzo6ams 3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX
COEJIMHEHUH, BBICIINX OKCHJIOB U TUAPOKCHJIOB;

— npusoOums TPUMEPbl XMUMHUYECKHX pEaKIHi, pacKpbIBAIOIIMX XapaKTepHbIe XHMHUYECKHE CBOICTBa
HEOPTaHUYECKUX W OPTAaHUYECKUX BEIIECTB C LENbI0 X HICHTU(UKAINN 1 O0BSICHEHUS 00JIACTH TPUMEHEHHS,

— onpedenAmb MEXaHU3M pEaKIUH B 3aBUCUMOCTH OT YCJIOBUH €€ MpPOBEAECHUS M IMPOTHO3UPOBATH
MIPOTEKaHNE XUMUYECKOM peakliiy Ha OCHOBE THUIIA XUMUYECKOM CBSI3U U aKTUBHOCTU PEAreHTOB;

— YCMAanasiueams 3aBUCUMOCTh PEAKLMOHHONW CHOCOOHOCTH OPraHWYECKHUX COEIMHEHHH OT B3aMMHOTO
BJIMSIHUSL aTOMOB B MOJIEKYJIaX C LEIbI0 POTHO3UPOBAHUS ITPOJIYKTOB PEaKLUU;

— YCmManaenueams 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMH U CMEILEHUS] XUMUYECKOTO PABHOBECHS OT
pa3IuyYHbIX (PAaKTOPOB C 1I€JIbI0 ONPEIEICHNS ONTUMAJIbHBIX YCIOBHM MPOTEKAHNUS XMMHUUECKHUX IIPOLECCOB;

— ycmanaeaueams TeHETUUECKYIO CBSI3b MEXy KJIacCaMU HEOPraHMYECKHUX U OPraHUYEeCKUX BEIIECTB IS
000CHOBaHMS MPUHIUNHAIBLHON BO3MOMXHOCTH MOJIYYEHUS HEOPraHMYECKHX U OPraHMYECKUX COCAMHEHM
3aJJaHHOT'O COCTaBa U CTPOEHUS;

— no0bupame peareHThl U YCIOBUS peaklUii, onpedenams NPOLYKThl peakLuil, MO3BOJSIONIMX pealn30BaTh
na0opaTOpHBIE W TPOMBIIUICHHBIE CIIOCOOBI TMOJMYYEHHUS BaXHEUIIMX HEOPraHWYECKUX M OPTraHUYeCKUX
BELICCTB;

— onpeodenamb XapakTep CpeAbl B pe3ysibTaTe TUApPOJIN3a HEOPraHMYECKHX M OPraHWYeCKUX BELIECTB,
npueooums TPUMEPHI T'MIPOJIM3a BEUIECTB B MOBCEAHEBHOM KM3HM 4YEJIOBEKA, OMOJIIOTMYECKUX OOMEHHBIX
IpoLeccax U MPOMBIIITIEHHOCTH;

— npueooums TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUM B HpUPOJE, NMPOU3BOACTBEHHBIX
IIpoLeccax U KHU3HEAEITEIbHOCTH OPraHU3MOB;

— 000cHO6bl6aMb TIPAKTUUECKOE HCIOJIb30BAHUE HEOPraHMYECKUX U OpPraHMYeCKUX BEILIECTB B
MIPOMBIIIJICHHOCTH U OBITY;

—  6LINONHAMbL XUMHUYECKUM OSKCIIEPUMEHT II0 pACHO3HABAaHUI0 M TOJIYYEHHMIO HEOPraHWYECKUX U
OpraHMYECKHX BEILECTB Pa3HbIX KJIACCOB B COOTBETCTBUH C MpaBWIaMU M InpuéMaMu Oe30macHoil paboThl ¢
XMMHUYECKMMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BaHUEM;



— Ha OCHOBE XMMHYECKHX (OpPMYN M ypaBHEHUH peakuuil nposooums pacy€T: MOJEKYIIPHOU (OpMYIibl
OpPraHUYeCKOTo BEIIECTBA MO €ro IMJIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WU IO
MIPOJIYKTaM CTOPaHUSs; MACCOBOM JTOJTH (MAacChl) XUMUYECKOTO COSTMHEHUS B CMECH; MacChl (00bEMa, KOTMYECTBa
BEIIIECTBA) MPOAYKTOB PEAKLMH, €CJIM OHO M3 BEUIECTB JIaHO B M30BITKE (MMEET MPHUMECH); MAaCCOBOM MiH
00BEMHOI TONTM BBIXO/A MPOAYKTA PEAKIIMH OT TEOPETHUYECKH BO3MOXKHOTO; TEIUIOBOTO d(PQeKTa peaxIum;
00BEMHBIX OTHOIICHHUH ra3oB MPH XMMUYECKHX peaKkIusaX; Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTA
peaKIMy, eciIy OJHO U3 BELIECTB JAHO B BHJE PAacTBOpa C ONpEeAEIEHHON MaccoBOW /10Jsiell pacTBOPEHHOIO
BEIIIECTBA;

— UCNOIb306aMb METO/Ibl HAYYHOT'O [TO3HAHMS: aHAJIN3, CUHTE3, MOJIEIMPOBAHNE XUMHUUECKUX ITPOLIECCOB U
SBIICHUN TIPU PELICHUH Yy4eOHO-MCCIIEeOBATENbCKUX 33/1a4 10 U3YyYEHHIO CBOMCTB, CIIOCOOOB MONYyYEHUS H
pacro3HaBaHMs OPraHUYECKHUX BELIECTB;

— npumeHAmdb TpaBuUia 0E30MaCHOrO OOpAIICHUS C EAKUMH, TOPIOYUMH M TOKCHYHBIMU BEIECTBAMH,
cpeacTBaMu ObITOBOW XUMUM;

— ocyujecmenamy TOUCK XMMHUYECKOH WMH(POpPMAlMU 10 Ha3BaHUSAM, HIACHTU(UKATOPAM, CTPYKTYpPHBIM
dbopmyam BeIEeCTB;

— KPHUTUYECKH OYeHugamv W UHMEPnpemuposams XUMHUYECKYI0O MH(POPMAILMIO B CPEACTBAX MAaCCOBOM
uHpopmanuu, pecypcax MHTepHeTa, Hay4HO-TIONMYJISIPHBIX CTaThsX C TOYKH 3pPEHMsI €CTECTBEHHO-HAy4HOM
KOPPEKTHOCTH B II€JISIX BBISIBICHUS OIIMOOYHBIX CYKACHUN 1 (POPMUPOBAHHS COOCTBEHHOM MO3UIINH;

— ycmanasenueams B3aUMOCBS3M MEXIY (akTaMM U Teopuel, NPUYMHOM M CIEICTBHEM IpU aHaJM3e
pOOJIEMHBIX CUTYyalluii 1 000CHOBAaHUH ITPUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUECKUX 3HAHUH;

— npeocmasnsims MyTU pellieHus [N100aIbHBIX MPOOJIEM, CTOALIMX MEPE]] YEIOBEUYECTBOM, U MEPCIIEKTUBHBIE
HANpABJICHUS DPAa3BUTHS XHMHUYECKUX TEXHOJIOTHH, B TOM YHCIE TEXHOJOTUH CO3JaHUS COBPEMEHHBIX
MaTepHaJIOB C Pa3IMYHBIMU CBOMCTBAMH, 3HAMb BO30OHOBISIEMbIE HCTOUHUKH CBHIPbsI U CIIOCOOBI YTHIIN3ALMH
MIPOMBIIIJICHHBIX M OBITOBBIX OTXOJIOB.

BbInyCKHHK IOJY4YUT BO3MOKHOCTh HAYYHThCH:

— @opmyrupoeams 1EeNb WCCIENOBAaHMSA, BBIABUTATh W OKCIEPUMEHTAIBHO TMPOBEPSATH THIOTE3BI O
XMMHUYECKHX CBOMCTBAaX BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, O CIIOCOOHOCTH BEIECTB BCTYNAaTh B
XMUMUYECKHE PEAKIINH, O XapaKTepe U MPOIYKTAX XUMUIECCKIX PEaKIuii;

— CaMOCTOATEIIBHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKHUE HKCTIEPUMEHTHI C COOJI0OJICHUEM TpaBUIl
0e30macHoi paboTHI C BeNIeCTBAMH M J1A00PaTOPHBIM 000y I0BAHUEM;

— unmepnpemuposams JaHHbIE O COCTABE U CTPOEHHUM BEIIECTB, IMOJyYEHHBIE C MOMOILBIO COBPEMEHHBIX
(U3NKO-XMMUYIECKIX METOJIOB;

— Onucvleams COCTOSIHME OJIJIEKTpOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHYECKHUX
MPEJICTABICHHUI O CTPOCHUH aToMa Uil OOBSICHEHUS pe3yIbTaTOB CIIEKTPAILHOTO aHATN3a BEILECTB;

— Xapaxmepu306ams PoJib a30TOCOIEPIKAIINX I'eTEPOLUKINYECKUX COSAMHEHUH U HyKIIEMHOBBIX KUCIIOT KaK
BaXHEUIIINX OMOJIOTHYECKN aKTHBHBIX BEIIECTB;

— NPOCHO3UPO6aAMb BO3MOKHOCTb NMPOTEKAHUS OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKLUil, JeKaluX B
OCHOBE MPHUPOTHBIX U POU3BOJCTBEHHBIX IPOIIECCOB.

Copepxanue kypca « XUMHD)

10 KJIACC
HavajgbHble NOHATHS OPraHUYeCKON XUMHH

Ilpeomem opeanuuecxou xumuu. Opeanuueckue seujecmea. YTto m3ydaer opraHmdeckas xumus. Kpatkuit
OUYEpK pa3BUTUS OpraHHYecKoil Xxumun. CpaBHEHHE HEOPTAHWYECKUX M OpraHmdeckux BemiecTB. CrocoOHOCTh
aTOMOB YIJIepoJa COEAMHATHCS B Pa3IMYHbIE LENU. YTIIEBOIOPObI U UX Ipou3BoaAHbIe. [loHATHE O 3amecTuTeNeE.

Teopus xumuueckoeo cmpoenus opeanudeckux coeounenui. Ilonstue BanenTHOCTH. PaboTer @. A. Kekyire.
Pons A. M. byTiepoBa B CO31aHUU TEOPUHU CTPOCHHUSI OPraHUYECKUX cOeMHEHUN. E€ OCHOBHBIEC MOJIOKEHUS.
[TpyuurHb MHOTOOOpAa3usi OPraHUYECKUX COCIUHEHUI: 00pa30BaHNE OJMHAPHBIX, IBOMHBIX M TPOWHBIX CBSA3EH
MeXIy aToMaMH yriepoa. Mzomepus. DMnupudeckasi, MOJIEKyIIpHas U CTPYKTYpHasi (pOpMyNbl OpraHu4ecKux
COCIMHECHUM.

Konyenyusa eubpuousayuu amomuwvix opoumanei. CTpoeHHEe aToMa Yriepoja: S- U p-opOuTaiu, THUIIBI UX
rudpuam3aru. OOpa3oBaHUE KOBAJICHTHBIX CBS3€H. DICKTPOHHAS U AICKTPOHHO-Tpaduueckas Gopmyisl aToMa
yrieposa.

Knaccughuxayus opeanuueckux coeounenuti. Knaccupukamuss mo 3JI€MEHTHOMY COCTaBY: YIJIEBOJIOPOJIBL,
rajJioreH-, a3oT- U KHUCJIOPOJCOJAEpIKAIllMe OpraHudeckue coeauHeHus. Kraccudukanus MO CTPOCHHIO



VIJIEPOAHOIO CKeJleTa: alMKIMYecKue M IUKIMYecKkue (KapOOLMKIMYECKHE U TeTePOLMKINYECKUE)
opranuueckue BemecTBa. Kiaccudukanus yriieBoIOpOIOB: MpeneibHble (AJKaHbl U IUKJIOAJIKAHBI),
HerpeenbHble (JIKEHBI, aJKWHBI, aJKaJWCHBI), apoMaTudeckue (apeHsl). Kimaccudukaius opraHUYeCKHX
COCMHEHUH M0 HAJMYUIO (YHKIMOHAIBHBIX TPYII: TUAPOKCHIbHAS (CHUPTHI), KApOOHMIbHAS (aJIbIETHIbl U
KETOHBI), KapOOKCHIIbHAs (KapOOHOBBIE KUCIOTHI), HUTPOrpymnna (HUTPOCOEAUHEHNUS ), AMUHOTPYIITA (AMHHBI).

Ipunyuner  HomeHKIaMYpbl Opeanudeckux coeouHenuu. lloHSATHE O XUMHUUYECKOM HOMEHKIATYpe.
Homenknarypa TpuBHanbHas (MCTOpUUYECKas) U pallMoHaIbHasd. MexXIyHapoiHas HOMEHKJIATypa OpraHMueCcKuX
coenunenuit [UPAC. [Ipunuunsl coctaBienust Ha3BaHuil oprannueckux coequnenuit no IUPAC.

Knaccugpurayus peaxyuii 6 opeanuueckou xumuu. Ilonarue o cyOctpate u pearenrte. Kmaccudukanus
peakxIuii o0 CTPYKTYPHBIM M3MEHEHHUSIM BEIECTBA: pEaKU MPUCOEeTUHEHHS (B TOM YHCIE MOIUMEPH3aliN),
OTHIETT €HUs (PIMMMHUPOBAHMS), 3aMelleHus U u3oMmepusanuu. IloHsATHE O TrOMO- M TeTepOIUMTHYECKOM
pa3pbIBe KOBAJIGHTHOH CBSA3H, dJeKTpoduiax u Hykiaeopmnax. Kinaccupukaius peakiuuii o THITY peakIimOHHBIX
YacTUI]: paJuKalbHbIE, SJEKTPOQMIbHbIE U HykIeoduiabHble. Kiaccudukanus peakuuil 1mo M3MEHEHHIO
CTETEHEH OKHUCIICHUs: OKHCICHHMS U BOCCTaHOBIEHHUs. Kiaccudukanus peakuuil 1Mo 4YacTHBIM IPHU3HAKAM:
rajJJoreHUPOBAaHUE M JIeraJOreHUPOBaHUE, THMAPHUPOBAHNE U JETHJPUPOBAHUE, TUApaTalus M JAerujpaTariys,
TUIpOTaJlor€HUPOBaHUE U AETUAPOTraJOreHUPOBAHUE.

Jemoncrpanunu. Kosnekius opraHndeckux BEIECTB U MaTepUalioB, u3nenus u3 Hux. [llapocrepixHeBbie n
o0béMHBIe (CTroapTa—bpurieda) Mmoaenu 3TaHoia, AMITHIOBOTO ddupa, Oyrana, n3o0yraHa, MeTaHa, dTUICHA
U aleTuwieHa. B3aumogeilicTBue HaTpus ¢ 3TaHOJIOM, OTCYTCTBHE B3aMMOJEHCTBHS C JUATHUIIOBBIM 3(PHPOM.
Mopenb OTTaJIKUBAaHUS TUOPUAHBIX OpOHUTaNied (AEMOHCTpalus C HWCIOJIb30BAHMEM BO3YIIHBIX IIapOB).
JlemoHcTpanonHas Tabnuua «PasnnyHbie ruOpHUIHBIE COCTOSIHUSL aToMa yriiepoga». O0pa3isl OpraHMuecKuX
COCIMHEHUH pa3IMUHBIX KJIAcCOB. MOJENu OpraHMYeCKUX COENWHEHHH C Pa3IMYHBIMU ()YHKIMOHATHHBIMHU
rpynnamu. ['opeHre MeTaHa MM NPOMAaH-OyTaHOBOW CMECH Ta30BOW 3akKMrallku. B3pbIB cMecu MeTaHa ¢
xsopoM. ObecuBeunBanne OpOMHON BOJBI dTHIIeHOM. Jlenonmumepu3zanus nonudTuiaeHa. [lonydenne sTunena
JeruapaTanuei aTaHosa.

JlabopaTopHblii onbIT. I3roToBieHue Mojened MOJNEKYl — NpPEACTaBUTENICH pPa3IMYHBIX KJIacCoB
OpPraHUYECKHUX COEeIMHEHUH.

IIpakTHyeckas padora 1. KauecTBeHHBIN aHAIN3 OPraHUYECKUX COETUHEHUH.

IIpenebHbIE YI1€BOAOPOAbI

Ankanvl. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYINbl MeTaHa. ['oMoIoruueckuil psii ankaHoB U
ux m3omepus. [IpocTpaHCcTBEHHOE CTPOCHHE MOJIEKYJ ajlKaHOB (B TOM umcie kKoHpopmeps!). HomeHnknaTypa
ankaHoB. [I[poMblIIIeHHBIE CIOCOOBI MOTYYEHHS ATKAHOB: KPEKUHT HE(TEMPOIYKTOB, pEaKIys aIKIINPOBAHHUS,
MOJTy9YeHHE CUHTETHYECKOT0 OEeH3MHA, HarpeBaHKe yriepoaa B atMocdepe Boxopona. JlabopatopHbie criocoObI
MOJTyYeHUS allKaHOB: peakius Biopia, muponus coneil kKapOOHOBBIX KUCIIOT CO IeIoYaMu, TUIPOIN3 Kapouaa
amroMuHHs. PuU3NUECKUE CBOWCTBA aJKaHOB. B3anMMHOE BIMSHHME aTOMOB B OpPraHWYECKHX MOJIEKYJaX.
[TonoxuTenbHBIA U OTpUIATENbHBIN HHIYKTHBHBIC () (exThl. [IporHo3 peakinoHHON CIIOCOOHOCTH ATKAHOB.
MexaHu3M peakuui pajMKadbHOrO 3aMelleHus. Peaknuu pajukaabHOrO 3aMELICHUsS: TaJIOTEHUPOBAHUE M
HuTpoBaHue. Peakuuu neruapupoBanusd. Peakiuu okucnenus. Jpyrue peakiuu ¢ pa3pylieHUEM yriaepoaHOM
uenu. [IpumeHneHne ankaHoB.

LHuxnoankanvi. ' OMOJIOTHYECKUMN PAI U CTPOCHUE LUKIOAIKAaHOB. X HOMeHknaTypa u uzomepus. [lonarue
0 mpocTpaHcTBeHHON u3omepun. Kondopmepsl nukiorekcana. CrnocoObl MNOIYYEHHs] HUKIOATKAHOB!
pexktudukanus HeTH, KaTaJIUTHYECKOE ICTUAPUPOBAHUE APEHOB, BHYTPUMOJEKYIspHas peakius Bropra.
duznueckre U XMMUUYECKHUE CBOMCTBA LIUKIIOANKAHOB (peakluy MpucoeInHeHus 1 3amenienus). [Ipumenenue
LUKJIOATIKAHOB.

JemouncTpanuu. [llapoctepHeBbie MOAEIN MOJIEKYJ QJIKAHOB ISl WILTIOCTPAIIMA CBOOOHOTO BpallleHUS
BOKpYT cBsi3u C—C, a Takxke 3aCIOHEHHOW M 3aTOPMOKEHHOH KOH(opmanuii staHa. [lonyueHne meraHna u3
alieTata HaTpusi U TUAPOKCHUIA HaTpus. ['opeHue MeraHa, MpornaH-OyTaHOBOM cMmecH, mapaduHa B YCIOBHSX
n30bITKA U HEJIOCTaTKa KUCIOpoa. B3peIB cMecu MeTaHa ¢ Bo3yxoM. OTHOIIIEHUE METaHa, POTaH-0yTaHOBOM
cMmecH, OeH3uHa K OpoMHOI Bojie U pacTBopy KMnOa.

JlaGopaTopHble onbIThl. V3roToBnenne napaduHUPOBaHHONW OyMaru, UCIbITaHHE €€ CBOMCTB (OTHOIICHUE
K Bozie u xupy). OOHapyKeHHE BOJIbI, CaXH, YTICKUCIOr0 ra3a B MPOAYKTaX TOPEHUs CBEUH.

HenpenenabHble yriieBoa0poabl
Ankenvl. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNbl JTUJIEHA. [ OMOJIOTMUECKUH psia u
U30MEpHs alKEeHOB (YIJIEpOAHOrO CKeJeTa, reoMeTpuueckas (yuc-mpaHc-u3oMepusi), TOJOKEHUS JBOWHOM



CBsI3M, MexkiaccoBasi). HomenknaTypa ankeHoB. IIpombliuieHHbIE COCOOBI MOMYYEHUS! AJKEHOB: KPEKHHT
aJIKAHOB, BXOJAAIIMX B COCTaB HE(TH U TMOMYTHOrO HE(PTAHOTO Tasza, JETUAPUPOBAHHE NPEACITbHBIX
yraeBonopoaoB.  JlabopartopHble  croOcOObl  MOJYYEHHUS ~ QJIKEHOB:  peakUuu  DIMMUHUPOBAHUS
(merasloreHMpOBaHME), JAETUApATalUs CHOUPTOB M JAETAJIOICHUMPOBAHME JWMIAJIOT€HAJIKAHOB, a TaKXke
JETUAPOTAJIOT€HUPOBAHNE  TAJIOT€HOIIPOU3BOAHBIX  INPEAENBbHBIX  yriaeBogopoaoB. IlpaBwio  3aiinesa.
@dusnyeckue CBOICTBA aJKEHOB. B3amMHOE BIMSIHHME aTOMOB B OPraHMYECKUX MOJEKylax. Me3oMepHbIi
a¢pdexr. IIporHo3 peaknMOHHOW CIIOCOOHOCTH alKeHOB. MeXaHM3M peakuuid  AJIeKTPOPUILHOTO
IpUCOEAUHEHMs.  Peakuuum  NpUCOEIMHEHHUs  aJKEHOB:  TaJIOTEHMpPOBaHME,  TMJA-  PUPOBAHUE,
TUAPOTraIOr€HUPOBAHKE, THApaTanus, noaumepusanus. [Ipasmino MapkoBHuKOBa. Peakuyy OKACIeHNs aIKEHOB
nepManranatom kanust KMnOgy (peakuus Baruepa) B BoJHOHN U CepHOKHUCIION cpenax. [IpuMeHeHne ankeHoB.

Buvicoxomonexynapuvie coedunenusi. CTpoeHHE MOJIUMEPOB: MOHOMEp, MOJIUMEpP, 3JIEMEHTapHOE 3BEHO,
CTENEHb MoJIMMepHu3aluu. JInHeliHbIe, pa3BeTBIEHHBIE U CETYAThIE (CHIMTHIE) IToJMMephl. CTepeoperyisipHble U
HECTEepEeOoperyasipHple  mojauMmepsl. OTHOLIEHWE TMOJMMEPOB K HArpEeBAHMIO: TEPMOIUIACTUYHBIE U
TEPMOpEAKTUBHBIE MOJMMEpHl. [lomumepbl Ha OCHOBE STUIIEHOBBIX YIVIEBOJAOPOIOB M MX IPOU3BOIHBIX:
MOJIUATHUIICH, TOJIUIPONHIIEH, MOIUTETPAPTOPITUIICH, TOTUBUHUIXIIOPU.

Anxaouenvr.  Kinaccupuxanus  JUEHOBBIX  YIJIEBOJOPOJAOB:  M30JIMPOBAHHBIE, KyMYJIMPOBaHHBIC,
conpsik€éHHble. HOMeHKkaTypa u n3oMepusi JUEHOBBIX YIIIEBOJAOPOIOB (MEXKKIIacCOBasi, YIIEpOJAHOIO CKelleTa,
B3aMMHOTO TOJIOKEHHsI KPAaTHBIX CBs3eil, reoMeTpudeckas). CTpoeHne conpspkEHHBIX ajkaaueHoB. CriocoOb!
MOJyYEHUs] alKaJMeHOB: JETUIPUPOBaHME ajKaHOB, peakuus JleOedeBa, JeruaporaloreHUpoOBaHUE
JUrajoreHaikaHoB. du3znueckre CBOMCTBA JUEHOBBIX YIJIEBOJOPOAOB. XHUMUYECKUE CBOWCTBA JUEHOBBIX
YIJIEBOJOPOAOB: pPEaKIMHU MPUCOEIUHEHUS, OKUCICHHS, MOJUMEPU3ALMU M OCOOCHHOCTH UX MPOTEKAHUS.
HaxoxneHune B mpupoje M NpUMEHEHHE ankaaueHoB. TeprneHsl. Dnactomepbl. HaTypanbHbI Kaydyk Kak
MPOYKT TOJIMMEpHU3aIiui n3onpena. CHHTeTHYeCKHe Kaydyku: OyraaueHoBbid kayuyk (CBK), nuBHHHIIOBEIN,
M30TPEHOBBIN, XJIOPONPEHOBHIH, OyTaJneH-CTUPOIBbHBINA. BymkaHU3aIMs1 KaydyKOB: pEe3UHBI U S0OHUT.

Ankunvl. DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl alleTWiIeHa. ['oMonornyeckuit psa u
M30MepHUs aJKUHOB (YIJIEPOJHOTO CKeJeTa, IMOJOKEHUsS TPOWHOW CBs3M, MExKiaccoBas). Homenkiarypa
ankuHoB. CrocOOBI MOMyYeHUs AIKMHOB: MUPOJIN3 METaHa (B TOM YUCJIE OKUCIUTEIbHBIA MTHUPOJIU3 IPUPOIHOTO
raza), KapOMIHBIH METOJ, JAETUAPOraJOreHUPOBAaHUE JUTAJOrE€HAJIKAHOB, B3aMMOJEHCTBHE  coJei
alleTHJICHOBBIX YTJIEBOJOPOJOB (ALETHIIEHUAOB) C TajoreHaikaHamu. PU3NYECKUe U XUMHYECKHE CBONCTBA
allETWJICHOBBIX  YyIWIEBOAOpOJNOB.  Peakumm — mpucoenuHeHuss  (TWAPUPOBAHME,  TaJOr€HUPOBAHME,
TUIPOTaNOreHUpPOBaHKe, THApaTalus, TpUMepu3anus aneTuinena). Peakius KydepoBa u mpaBuiio DiIbTeKoBa.
Kucnorusie cBoiicTBa ankuHOB. AnetuineHuabl. OKUCICHUE aJKMHOB pacTBOPOM TepmanraHaTa kanus KMnO4
u ropenue. OOnacTu mpuMeHeHHs aneTuieHa. [IpumeHeHne romonoros ametwieHa. [lomumepsl Ha OCHOBe
aueTwieHa. BunnnaneTuieH.

JNemoncrpanuu. OO0bEMHBIE MOACTH YuUC-MPAHC-U30MEPOB AIKEeHOB. [lomyueHue STHIIEHA M3 3TaHOJA U
JI0Ka3aTeIbCTBO HEMPEACIBHOTO0 CTPOCHHS OSTHICHA (peakimu ¢ OpoMHON Bomoit u pactBopoM KMnOa).
O0ecrBeunBanue 3TUIEHOM OpoMHOM BoJbI U pacTBopa KMnOa. ['openue stunena. BzanmoneicTBre aakaHoB
U aJIKCHOB C KOHLEHTPUPOBAHHON CEpPHOW KHUCIOTOW. Mojenu MoJjeKysl allkaJlu€HOB C HM30JIMPOBAHHBIMH,
KyMYJUPOBAaHHBIMM W CONPSKEHHBIMU JBOMHBIMU CBA3sIMH. Koaryssmuss MIIEYHOTO COKa KaydyKOHOCOB
(Momouast, oxyBaHuMKa win Qukyca). Jlenonumepusanus KaydyKa U JJ0Ka3aTeIbCTBO HATUYHS JTBOMHBIX CBS3CH
B MOJIEKYJIaX MOHOMEPOB (peakiuu ¢ OpoMHoi Bomoil u pactBopoM KMnOy). O3HakoMIIeHHE C KOJUIEKIUEH
«Kayuyku wu pesunbl». Ilonydenue anermnena w3 kapOuaa kanpuusi. OOBEMHBIE MOJAETH AJIKHHOB.
BiaumopeiicTBue aneruneHa ¢ 6poMHoii Bogoi. B3anmoneiicteue aneruiena ¢ pacteopoM KMnOgy. T'openue
aleTuiIeHa.

JlaGopaTopHblii onbIT. O3HaKOMJICHHE C KOJUIEKIIMEH 00pa3IoB IIacTMAcC U BOJIOKOH.

IIpakTnyeckas padora 2. YrieBoJ0po/ibl.

ApoMaTnyecKue yriieBoI0poabl

Apenvl. TlepBble cBefieHHA 00 apoMaTHYecKuX coeanHeHusx. CTpoeHue MOJeKysbl OeH3o0ja: enuHas m-
QJIEKTPOHHASI CUCTEMa, WM apoOMaTHYeCKHid CekcTeT. [omonormueckuit psa. M3omepus B3auMHOTO
pacroyiokeHus] 3aMecTHTeNei B OeH30IbHOM KoJjblie. Homenkmatypa apenoB. Kcwionsl. IIpombinuieHHbIC
CIOCOOBI MOJTydeHHsT OCH30JIa U €ro TOMOJIOTOB: apoOMaTH3allvsl aJKAHOB M IIMKJIOAJIKAHOB, TPUMEPHU3ALIUS
aneTmwiieHa (peakmusi 3eMUHCKOTO0). JlabopaTopHble CITOCOOBI TIOMYYCHHS apeHOB: ANKUIUPOBAaHUE OCH30JIa,
MUPOJIU3 COJICH apOMAaTHUECKUX KUCIOT. Du3ndecknue cBOMCTBa apeHOB. [IpOrHo3 peakiMoHHON CIIOCOOHOCTH
apeHoB. Peakuuu 3eKTpoQUIBHOIO 3aMELIEHUS U UX MEXaHU3M: FaJIOT€HUPOBAHKE, aJKWIMPOBaHUE (peakuus
®punens— Kpadrca), HurpoBanue, cyiabpupoBanue. Peakiinu npucoeIMHEeHUs: THIPUPOBAHUE, PAJIUKAITIEHOES



rajoreHupoBanue. Peakiuu oxucienus. Tomyon kak romosior 6eH3zona. OCOOEHHOCTH XMMUYECKHX CBOMCTB
ankuiaOen3onoB. OpHEHTaHTbl MEPBOIO M BTOPOro pojaa. B3aumHOe BIMSHHE aTOMOB B MOJEKYJax
aNKWIOEH30JI0B HA MPUMEpPE PeaKky 3aMellleHus. Peakiiny oKuciIeHusl.

IIpumeneHue apeHoB.

Jemonctpanuu. [llapoctepxaeBbie 1 00bEMHBIE MOJIETTH OSH301a M €T0 TOMOJIOTOB. PacTBOpeHHe B OeH30I1e
Pa3MUYHBIX OpPraHWYECKHUX (Hampumep, XJIopoduiia U3 pacTeHHi) U HEOPraHUYECKHX BEIIeCTB (Hampumep,
ceprl, noaa). O3HakomiieHHe ¢ (U3UYECKUMHU CBOWCTBaMHU OeH30ja (pPacTBOPUMOCTH B BOJIE, TUIOTHOCTD,
TeMIieparypa IiaBieHus). ['openrue 6eH3ona Ha CTeKITHHON nanouke. OTHOIIeHHE OeH30i1a K OpPOMHOI BOJE U
pactBopy KMnOs. HutpoBanue Genzomna. OTHOIIEHHE TOJIyoJia K Boje. PacTBopeHHe B TONMyoJI€ Pa3IudYHBIX
OpraHMYECKUX (HampuMep, XJIOpopuilia U3 pacTeHU) U HEOPTraHUIECKUX BEIIECTB (HAMIPUMEp, CepPhl, UO/A).
O6ecnBeunBanue ToyosioM pactBopa KMnOs 1 GpoMHOM BOIBI.

IIpuponHblie HCTOYHNKH YIJIEBOIOPO10B

Ipupoonwiii 2az u nonymuuwiil Hegpmsamnot 2a3. IlpupoHbiii ra3 u ero coctas. [IpOMBIIITIEHHOE HCTIOTH30BAHHE
u mnepepaboTka mpuponHoro rasza. IlomyTtHble HedTsHbIe Ta3pl M uUX nepepaborka. Dpakuuyd MOMYTHOTO
HE(TIHOTO rasa: ra30Bbli OEH3MH, PONaH-0yTaHOBAsE CMECh U CYXOil ras.

Hegmo. HedTh Kak NMpUPOIHBIN UCTOYHUK YTIIEBOIOPOIOB, €€ cocTaB U (hu3nyeckue cBorcTpa. JloObua u
nepepaboTKa YIrJIeBOJOPOAOB KaK MpPEAMET MEXIYyHapOJHOTO COTPYIHMYECTBA M BaKHEHIAs OTpacib
skoHoMuKkH Poccuu. IlpompinuieHHass mepepaborka Hedtn. Pexktudukamms (dppakiuoHHAsE TEpPEroHKa).
@pakuuyu HeQpTH: OCH3WHOBAs, JUTPOUHOBAs, KEPOCUHOBAasA, Ta3oiib, Ma3yT. CoiysgpoBble Macia. BaszenuH.
[Tapadun. I'yapon. KpexkuHnr HepTenpoayKTOB: TEPMUYECKUN, KaTATUTHUYESCKUH, THIPOKPEKUHT. Pudopmunr.
[uxmm3anus. ApomaTtu3anms. JleroHanmonHas CToiKocTh 6eH3nHa. OKTaHOBOE YHUCIIO.

Kamennuwiii yeonw. Ilpomviuinennas nepepabomka kamennozo yens. HaxoxaeHne B IPUPOIEC U COCTAB YIJIs:
KaMEHHBIH YTOJlb, aHTPALUT, OYPBIi YTOJIb.

KokcoBanue 1 ero mpoAyKThl: KOKC, KAMEHHOYTOJIbHAsE CMOJIa, HaZCMOJIbHAs BOJA, KOKCOBBIH ra3. ['azudukarus
yriist. BoasiHow ra3. Karanurnaeckoe ruipupOBaHUE YTJIA.

I'mapokcuiiconepxkamnue oprainyecKue BelecTsa

Cnupmui. TloHsTe o cnupTax, HCTOpUs HX wu3ydeHus. DyHKIMOHANBHAS TUAPOKCUIIBHAS TPYMIIA.
Knaccudukanmss cnupToB: TO THIY  YIVIEBOJAOPOAHOTO paauKana (TpenesibHbIe, HenpeelbHbIE,
apoOMaTHYECKHE), [0 YUCTY TUAPOKCUIBHBIX TPYII B MOJIEKYJIE (OTHO- U MHOTOAQTOMHBIE), IO THITY YTIEPOIHOTO
aToOMa, CBS3aHHOIO C TUAPOKCWIBHON TpymIoil (mepBUYHBIC, BTOPUYHbBIE, TPETUUHBIE). DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII CITUPTOB.

Tomonoeuueckuii psi0 npeodenvhvix oOHoamomHulx chupmog. N3omepus (mosioxeHus: (yHKIHOHATHHOU
IPYIIIBI, YIJIEPOAHOIO CKEleTa, MEXKJIAcCcoBas) U HOMEHKJIATypa ajkaHoJoB. OOue crnocoObl MOITyd4eHUs
aJIKaHOJIOB: TUJpATallys aJKEHOB, THIPOJIU3 TaJOr€HaJIKaHOB, BOCCTAHOBIEHHE KapOOHWIBHBIX COEIMHEHUH.
CrnocoObl MONTydeHHs] HEKOTOPBIX aJKaHOJOB: METWUJIOBOTO CIHpPTa — pEaKLUued MLIeIOYHOr0 THUIPOSIn3a
XJIOpPMETaHa U U3 CUHTE3-Ta3a, TUIOBOI0 CIIUPTa — CIIUPTOBBIM OPOKEHHUEM IJTFOKO3bI U FUApaTalieil aTuieHa,
nponaHosia-1 — BOCCTaHOBJIEHHMEM IMPONMOHOBOTO ajbJIeruja, MponaHoia-2 — TUAPUPOBAHUEM alleTOHA U
TrUApaTalyen NponuiIeHa.

Qusuueckue ceovicmsea cnupmosg. BonopoaHas cBs3b. [IporHo3 peakumoHHONW CHOCOOHOCTU MpeAeTbHBIX
OJIHOATOMHBIX CIIUPTOB M €r0 MOATBEPKIECHUE MIPH PACCMOTPEHUN XUMHUYECKUX CBOMCTB CIIUPTOB: KHUCIOTHbBIE
CBOWCTBa, peakUud HYKICO(PWIBHOIO 3aMEIEHUs C TaJoreHOBOAOPOAAMH, MEXKMOJEKYIsIpHas U
BHYTPUMOJIEKYISIpHAsE Jeruaparanus (MOodydeHHe MPOCThIX 3(PUPOB U AKEHOB), pPeaKIMU JETUIPUPOBAHMUS,
OKHcIeHusT U dTepudukanuu. Husmme u Bpicmime (kupHbIE) cUPTHl. CHHTETHYECKHE MOIOIIHE CPEACTBA
(CMC). Ob6nacti npuMeHeHHs MeTaHoa. TokcHYHOCTh MeTaHoa. O0JacTH MPUMEHEHHUS STHIIOBOIO CIIUPTA.
AJIKOTOJIM3M KaK COIMAJIbHOE SIBICHUE U €0 MPOo(UIaKTHKA.

MHnozoamomuvle cnupmsi. ATOMHOCTh CHUPTOB. ['nMukonu u raunepuHsl. M3omepus, HOMEHKIAaTypa U
MOJIyYUEHUE MHOTOATOMHBIX CHUPTOB. OCOOEHHOCTH XMMHUYECKMX CBOMCTB MHOI'OATOMHBIX CIIMPTOB.
KauecTBeHHas peakiuss Ha MHOTOATOMHBIE CIHUPTHL. DTHUICHTIUKONb M TJIMLEPUH, KaK MpPeICTaBUTENN
MHOT0aTOMHBIX CIIUPTOB. [I[pUMEHEHNE STUIIEHIVIMKOIS U IIULIEpUHA.

@enonvl. CocTaB U CTPOCHUE MOJIEKYIbI peHoNa. ATOMHOCTH (heHos1oB. ['oMonoruueckuii psia, n3oMepus u
HOMeHKJIaTypa (eHonoB. CriocoOsI moydeHust (peHoa: 3 KaMEHHOYTOJIbHOM CMOJIBI, KyMOJIBHBIN CrIoc00, 13
raJIOTeHapeHOB M METOJIOM IIleJI0YHOro iaBa. dusznueckue cBoicTBa (peHonoB. XuMHU4YecKrue CBOMNCTBA (heHona:
KHCIIOTHBIC CBOWMCTBA, OKHCIICHUE, PEAKIIMH JIEKTPOPIILHOTO 3aMemieHus (TaIOreHUpOBAaHUE, HUTPOBAHUE),



noymmkoHAeHcaus. KauecTBeHHble peakiuy Ha ¢eHos: ¢ OpOMHOM BOJOW M pacTBOpoM xiyopuaa xkemnesa(lll).
[Tpumenenue GpeHoNOoB.

Jemonctpauuu. IllapocTepxHeBble MOAETU MOJEKYJI OJHOATOMHBIX W MHOTOAQTOMHBIX CIIHPTOB.
dusnueckue CcBOICTBa 3TaHONIA, MpomnaHona-1, Oyranona-1. BsaumoneiicTBue HATpUsi CO CIHUPTOM.
B3aumopeiicTBue cnupTa ¢ pacTBOPOM JMXpoMara Kajius B cepHoil kuciote. [lonydenue cioxHoro sgupa.
[Tonydyenune stuneHa u3 sTaHoja. CpaBHEHHE peakIMii TOPEHHs STUIOBOIO M MPOMMIOBOTO CIUPTOB.
OOHapyXeHue OTWUJIOBOTO CHUPTAa B PA3IWYHBIX IMPOJAYKTAX C IOMOIIBIO HOAO(POPMHON TPOOHI.
B3aumoperictBue rimnepusa co cBexeocaxaéHHbBIM Cu(OH)2. Pacnio3HaBaHue BOJHBIX pacTBOPOB INIMLIEPHHA
1 3TaHona. OTHOLIEHUE STUJICHIVIMKOJIS U MIMIIEPUHA K BOJIE M OPraHUYEeCKUM pacTBopuTessiM. PactBopuMocTh
¢deHona B BojAe MpU OOBIYHON M TOBBIMIEHHOM TeMmieparype. BeirecHeHue ¢eHona u3 (eHonsiTa HATpUS
YTOoJBHOM KUCIOTOH. KauecTBeHHBIE peakiiuu Ha (DeHOI: 0OeciBeUnBaHe OPOMHOM BOJBI M B3AMMO/T €HCTBUE C
pactBopom FeCls. O6ecnBeunBanue ¢henona pacteopom KMnOa.

IpakTnyeckas padora 3. CiupThl.

AJIbIeTHAbl 1 KETOHbI

Anvoecudvl. AnbIeTHIbI KaK KapOOHWIBHBIE OpraHudeckue coequHeHus. COCTaB UX MOJIEKYIT U AJIEKTPOHHOE
cTpoeHue. ['oMonoruueckuii psiz, K30MEepUsl U HOMEHKIJIaTypa aibaeruaoB. CrocoObl MOJydeHHs: OKUCIICHNE
COOTBETCTBYIOIIUX CHUPTOB, OKUCIEHHUE YIrieBoaoponoB (Bakep-mpoiiecc), ruaparaiusi aJKUHOB, MUPOJINA3
KapOOHOBBIX KHCJIOT WM UX COJICH, WIENOYHON THUIPOIU3 JurajoreHaikaHoB. (PHU3MYecKue CBOMCTBa
anpaerunoB. I[IporHo3 peaklMOHHOW CIOCOOHOCTH — aJbJACTHUIOB. XHWMHUYECKHE CBOMCTBA: peakluu
npucoeauHeHus (IMaHOBOAOPO/a, THAPOCYIb(PUTA HATPHsI, peakTUBa [ pUHBSpa, TUAPUPOBAHUE), PEAKIIUU
okucneHus («cepedpssHoro 3epkana» u komruiekcamu wMenu(ll)), peakuum KoHIeHcauWu (aIbIONbHAS U
KPOTOHOBAsl, C a30TUCTHIMH OCHOBAHMSIMH U TOJMKOHJEHCAIMH), PEaKLUU 3aMEeIleHHUsl MO O-YTIEPOTHOMY
aToMmy.

Kemonwi. KeToHbl kak kapOoHMIbHBIE coenHEeHHsS. OCOOCHHOCTH COCTaBa M AJIEKTPOHHOTO CTPOCHUS HMX
MOJIEKYJI. ['OMOJIOTHYECKUN psii, U30MEpUsi U HOMEHKJIaTypa KeTOHOB. CrnocoObl MONYy4eHUS KETOHOB.
dusznueckre CBOMCTBA KETOHOB. IIpOrHO3 peakIMOHHOW CMOCOOHOCTH KETOHOB. XHMHUYECKHE CBOWCTBA
KETOHOB: pEaKIMu TMPUCOCANMHEHUsT (IIMAaHOBOAOPOJA, THUAPOCYIb(pUTa HAT pHsi, peakTuBa ['puHbspa,
TUAPUPOBAHUE), PEAKIIUU OKUCIICHUS, PEaKIIMU 3aMEILEHUS 110 O-YTJIEPOJHOMY aTOMY.

JeMoHcTpanuu. MoJeny MOJISKYJI aJIbIeTHIOB: mapocTepkHeBbie U Ctroapra—bpurieda. Oxucienne
OeHzanpaeruaa Kucaopoaom Bozayxa. [lomyuenue gpenonapopmanbaeruiHOro NoaumMepa.

JlabopaTopubie onbIThl. [lomydyeHne YKCYCHOTO aibJeruja OKHUCICHHEeM J3TaHoja. (O3HaKOMJIEHHE C
bu3MUeCKUMHU CBOWCTBaMHU allbJETUIOB (aleTanpierua U BOJHOrO pacTBopa (opmanpieruna). Peakuus
«cepebpsiHoro 3epkanay. Peakimust ¢ runpoxcugom menu(ll) mpu HarpeBanun. OTHOIICHHE alleTOHA K BOJIE.
ALIETOH KaK OpraHU4YeCKU PaCTBOPUTEIIb.

IIpakTuyeckasi padora 4. ApIeTUIbI U KETOHBI.

KapOoHoBble KHCI0THI U UX MPOU3BOIHBIE

Kapoonoesvie kucromur. Ilonstue o kapOOHOBBIX KucioTax. Kmaccudukanuss kapOOHOBBIX KHCIOT: IO
HPUPOJIE YTIEBOAOPOJHOTO PAAMKAA, 10 YUCITY KapOOKCHIIBHBIX TPYyHI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHue KapOOKCWiIbHOW rpymibl. KapOoHOBBIE KHUCIOTHI B mpHUpoje. ['oMOoJIOruueckuil psaj mpenesbHbIX
OAHOOCHOBHBIX Kap6OHOBI)IX KHCJIIOT. I/ISOMCpI/Ifl W HOMCHKIJIaTypa.

Tonyuenue xKapOOHOBBIX KUCIIOT OKUCIIEHUEM AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB U AJIbJICTU/IOB, a TAKXKE
THIPONN30M  (TPHUTaJlOTeHANIKAHOB, HHUTPWJIOB). [lodydeHWe MypaBBHHOW KHCIOTHI B3aUMOAEHCTBHEM
THIpOKCUAa HAaTpus ¢ okcuaoM yraepona(ll), ykcycHO# KUCITOTH — KapOOHMIMPOBAHUEM METHIIOBOTO CIIPTA
1 OpO’KEHHEM 3TaHOJIa, IPOIIMOHOBOI KUCIOTHl — KapOOHMIMPOBAHUEM STHIICHA.

Qu3uueckue ceoticmea KapOOHOBBIX KHCJIOT, OOYCIOBJIEHHBIE MOJISIPDHBIMM MacCaMH U BOJOPOJHBIMU
CBsI3sIMH. [IpOrHO3 XMMHYECKHX CBOMCTB KapOOHOBBIX KHCIOT. OOmme cBOWCTBa KHCIOT. Peakumm 1o
YIIIEBOAOPOAHOMY pagukainy. Obpa3zoBanue (yHKIMOHATBHBIX TPOU3BOIHBIX. Peakus srepudukanmu.
OOpa3oBaHue raJOreHaHTUAPHIOB, AHTHAPHIOB, AMUI0B, HUTPHJIOB.

MypaBBI/IHaﬂ M YKCYCHasl KHUCJIOTBI KaK MPEACTABUTCIIN NPCACIBbHBIX OAHOOCHOBHBIX Kap6OHOBbIX KHCIIOT.
[TanbMUTHHOBAasE W CTEAPHHOBAs KHUCIOTHl KaK MPEJCTABUTEIH BBICIIUX IPEAEIbHBIX OJHOOCHOBHBIX
Kap60HOBLIX KHCJIIOT. AKpI/IHOBaH 1 MCTAaKpHJIOBas KUCJIOTHI KaK MPCACTABUTCIIN HCTIPCACIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OmeuHoBas, JMHOJEBAas M JIMHOJCHOBAas KHUCIOTHl KaK MPEACTaBUTEIN BBICIINX
HEMPCACIBbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX Kuciaot. ben3oinas n calingujioBas KUCJIOTHI KaK MPEACTABUTCIIN



apoMaTHYeCKHX KapOOHOBBIX KHCIIOT. JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI Ha IPUMEPE I1aBEJIEBON KUCIIOTHI.
[TpumeHeHre U 3HaYeHHE KAPOOHOBBIX KUCIIOT.

Conu kapbonosvix xuciom. Mbuvina. TlonydeHue coiieii KapOOHOBBIX KHCJIOT Ha OCHOBE OOIIMX CBOMCTB
KHUCJIOT: B3aMMOJICUCTBHEM C AKTUBHBIMH METAJJIAaMU, OCHOBHBIMU OKCHUJAMH, OCHOBAHMUSIMU HIIA COJISIMHU.
[Tonmyuenue coseil kKapOOHOBBIX KHMCIIOT HIENIOYHBIM THUAPOIHU30M CIOXKHBIX 3(pupoB. XUMUUYECKHUE CBOICTBA
coJieit KapOOHOBBIX KUCIIOT: THAPOIIN3 MO0 KaTUOHY, PEaKIIMd HOHHOTO 0OMEHa, MUPOIU3, IEKTPOIN3 BOTHBIX
pactBopoB. Mbuta. JKECTKOCTH BOJIBI M CTIOCOOBI €€ ycTpaHeHus. [IpuMeHnenne coeii KapOOHOBBIX KHCIIOT.

Cnoorcnvie 3¢pupvr. CTpoeHHE MOJIEKYJ, HOMEHKJIATypa U H30Mepusl CI0XKHbIX 3¢upoB. Duznyeckue CBONCTBA
CIOXKHBIX 3GUpoB. CIIOCOOBI MOTYUYEHUS CI0KHBIX A(PUPOB: PEAKIUS dTEPUPUKAIINH, B3AUMOCHCTBHE CITUPTOB
C aHTUAPUIAMHU WU TaJOTEHAHTUIPUIAMH KHUCIOT (peakius TMOJMKOHJCHCAIMH) Ha TpHUMepe MOTydeHUs
nonud THIIeHTepedTanaTa. XUMUYECKUE CBOMCTBA CIIOKHBIX 3(QUPOB: TUAPOIN3 U ropenue. [Ipumenenue
CJIO’KHBIX 3(DUPOB.

Bocku u srcupol. Bocku, X cTpoeHue U CBOMCTBA. PacTuTenbHbIe U )KUBOTHBIE BOCKU. bruonoruueckas poJsib
BOCKOB. JKHMpBI, UX CTPOECHHME M CBOMCTBA: OMBUICHUE, THAPUPOBAHUE PACTUTEIBHBIX XKUPOB. bruonornueckas
POJIb )KUPOB.
3amMeHa KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

JemoncTpanmuu. Mojgenn MoKyl KapOOHOBBIX KHCIIOT: ImapocTepkHeBble u CTroapTa—bpurieba.
Tabnuua «Knaccudukanms kapOOHOBBIX KHUCIOT». PU3nyeckne CBOicTBa 3TaHoINa, Iponanona-1, 6yraHona-1.
[Tonyuenue ykcycHomzoamuinoBoro s¢upa. Komnekius opraHudeckux KucioT. OTHOIIEHHE MPEAeNbHBIX U
HEenpeJeabHbIX KUCIOT K OpOMHON BOJE M pacTBOpy IepmaHraHara kanus. IlomydeHue mblna U3 Kupa.
CpaBHEHHE MOIOIIUX CBOWCTB X03siicTBeHHOTO Mbl1a 1 CMC B x&cTkoi Bone. Komnekmusi clokHBIX 2(UPOB.
[lapocTep:kHEBbIE MOJEIN MOJIEKYJ CIIOKHBIX 3(DUPOB M W30MEPHBIX UM KapOOHOBBIX KUCIOT. [lomyueHue
MPUSITHO TMAaxHYHIEro CJI0XHOro 3¢upa. OTHOIIEHHE CIMBOYHOTO, MOJCOTHEYHOIrO, MAIIMHHOTO Macel U
MaprapuHa K BOJHBIM pacTBOpaMm OpoMa U IepMaHTraHaTa Kajusl.

JlabopaTopuble omnbIThbl. O3HakomiieHHE ¢ (U3MYECKUMU CBOMCTBAMHU HEKOTOPBIX MPEAETbHBIX
OJIHOOCHOBHBIX KHCJIOT: MYpPaBbUHOM, YKCYCHOHM, MacisHOW. OTHOILIEHUE pa3IMYHBIX KHUCJIOT K BOJE.
B3aumopeiicTBue pacTBopa yKCYCHOM KHUCHOTHI ¢ MeTamioMm (Mg wmu Zn), okcuaom Mertamia (CuO),
rugpokcugoM metauia (Cu(OH)2 mwmu Fe(OH)sz), compro (Na2CO3z m pactBopoMm Mbuia). O3HaKOMIICHHE C
oOpasniamMu CIOXHBIX 3¢upoB. OTHOIIEHHE CIOXKHBIX S(QUPOB K BOJAE U OPraHMYECKUM BEIIECTBAM
(kpacutensim). BeiBeieHne KHUPHOTO MATHA C MOMOIIBIO CIOXKHOTO 3¢upa. PacTBOPUMOCTH KUPOB B BOJE U
OpraHNYECKHUX PACTBOPUTEIISIX.

IIpakTHyeckas padora 5. KapOoHOBBIE KMCIOTHI U UX POU3BOIHBIE.

YraeBoabl

Venesoowi. CocTaB MOJIEKYJl YITIEBOJIOB U MX cTpoeHHe. Kiaccudukaiys yriieBooB: MOHO-, TU-, OJIUTO- U
MoJIMCaXapuibl; KETO3bl M albJo3bl; TETPO3bl, IEHTO3bl, TIeKco3bl. BoccraHaBnmuBaromue u
HEBOCCTAHABIIMBAIOILIME YIIIEBOABI. bruonmornyeckas poib ¥ 3HaUEHUE YTIIEBOIOB B )KM3HU YEJIOBEKA.

Momnocaxapuoer. CTpoeHue MOJIEKYJIbl U (PU3NYECKHE CBOMCTBA IIHOKO3bL. L{uKimyeckue GpopMbl MtOKO3bI U
X OTpakeHue ¢ momouibio Gopmyn Xeyopca. ['muko3uanslii runpokcui. a-D-rimokosza u f-D-rmrokosa.
Tayromepus Kak pe3ysibTaT paBHOBECHSI B pacTBOpeE I1t0K03bl. [lonydyenue riitoko3sl. DoTocuHTE3. XUMUUECKHUE
CBOMCTBA: PEAKUUM IO aJbACTUAHOW M IO TUAPOKCWIBHBIM rpynnaMm. CnupToBO€, MOJIOYHOKHCIOE U
MAacCJISTHOKHCIIOE OpOoXKeHHsI ITI0K03bl. PpyKTO3a Kak n3oMep rioko3bl. CTpyKTypa, pU3ndecKkue 1 XUMHUUECKHe
CBOWCTBA (DPYKTO3BIL.

Hucaxapuowi. CTpoenue Monekyn gucaxapuion. Caxaposa. Haxoxnenue B npupoae. [lomyuenue caxapossl
U3 CaxapHOM CBEKJIBI. XMMHYECKHE CBOMCTBA caxaposbl. JIakTo3a M MaibTo3a Kak HM30Mepbl caxaposbl. Mx
CBOWCTBA U 3HAYEHUE.

Tonucaxapuowr. Crpoenue Moiiekyn nonucaxapunoB. Kpaxman. CocTaB U CTpOCHHE MOJEKYNBI Kpaxmala.
AMuII03a 1 aMMJIONIEKTHH. XMMHUYECKHUE CBOMCTBA: THIPOIIN3 U KauecTBeHHas peakuus. HaxoxaeHnue B mpupoe,
NOJy4eHHE U IPUMEHEHUe Kpaxmana. buomormdeckas posb kpaxmana. CTpoeHHE MOJEKYd LEIUIHOJIO3BL.
CBoiicTBa 11EUIIOI03bl: 00pa30BaHUE CIOXKHBIX 3PUPOB U MPOAYKTOB aJKWIMpoBaHus. HuTpaTsl u arerats
LIEJUTIONI03bl — CBIPbE JJI MOJY4YEHMs B3pPbIBUATHIX BEIIECTB UM HMCKYCCTBEHHBIX BOJOKOH. HaxoxxneHue B
npupoze, 61uonoruyeckas posib U IPUMEHEHUE 1IEIUII0I03bI.

JemoHncTpanuu. O6pa3iibl yrieBo 0B U MPOAYKThI Ha X ocHOBe. [losyueHue caxapara Kanbliysl, BbIIEICHHUE
caxapo3bl M3 pacTBOpa caxapaTa Kajblusa. Peakims «cepeOpsHOro 3epkana» A IIoKo3bl. Peakiuum c
¢bykcuHCepHUCTON KHCTIoTOW. OTHOMIEHHE pPAacTBOPOB Caxapo3bl M ManbTo3bl K ruapokcuay wmenu(ll).



OznakomiieHue ¢ GU3NIECKUMHU CBOMCTBaMH Kpaxmaia. [lomydeHne kpaxmanbHOro Kieictepa. O3HakOMIICHUE
¢ uznuecKkuMu cBoiicTBaMu 1eIUTI0103bl. [loydeHre HUTPaToOB IEIUTIONIO3BI.

JladopaTtopHblie onbIThl. O3HAKOMJICHHE C (U3MUESCKUMHU CBOMCTBAMU IJTFOKO3BI. B3anmo1eiicTBIE TITFOKO3bI
¢ ruapokcugoM menu(ll) mpu KoMHaTHON Temmeparype W NMpHu HarpeBaHUU. KUCIOTHBIA TMAPOIN3 caXapo3bl.
KauecTBennas peakuus Ha kpaxmai. O3HaAKOMJIEHUE C KOJUIEKIIEH BOJIOKOH.

IIpakTyeckas padora 6. YrieBosl.

A3oTocoaep:kane OprannyecKkue CoeUHeHU s

Amunwi. Tonsatue 06 amunax. Kinaccudukanus aMMHOB 110 YUCITY YITIEBOJAOPOIHBIX PaIUKaIoB (IEpBUYHBIE,
BTOPHYHBIC, TPETUYHbIE) M MO MX Mpupojae (amudarnyeckue, apoOMaTHUECKUE U KUPHOAPOMATHUECKHUE).
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJd AaMHUHOB. ['OMoJorMueckuil psjx, H30Mepus u
HOMEHKJIaTypa MpPEeeNbHBIX aln(aTHUECKUX aMHUHOB. ['OMOJIOTMYECKHMH psii, M30MepUsi U HOMEHKJIATypa
apoMaTHdeckux aMuHOB. CrocoObl MoylyueHus ajaudaTHUYeCKMX aMHUHOB B3aWMOJEHCTBHEM aMMHaKa CO
CIMpPTaMH, TajJOr€HAJIKaHOB C aMMHAaKOM, COJIeH aJKWIaMMOHMS co Ienodamu. CrocoObl IOJy4eHUs
apoMaTHMYECKHX AaMHUHOB: BOCCTAaHOBJIEHHE AapOMaTHUECKMX HHUTPOCOEAMHEHMH (peakuus 3UHHUHA),
B3aUMOJICHCTBHE apOMATUYECKUX aMUHOB C rajoreHajqkaHamu. [IporHo3 peakinoHHO# CrOCOOHOCTH aMUHOB.
XVWMHUYECKHE CBOWMCTBA aMHUHOB KaK OpPTraHWYECKHX OCHOBaHWUU. Peakmuu 351eKTpodUIBLHOTO 3aMenieHUs
apoOMaTU4YeCKUX aMUHOB. Peakuuu oxucieHus u ajkwinpoBaHus. OOpa3oBaHue amu0B. B3aumoneiictBue
aMUHOB C a30TUCTOMN KUCIOTOM. [IpuMeHenne aMuHOB.

Amunokucromor. Ilonsitue 06 amuHokucnotax. CTpoeHHe MOJIEKYIl 1 HOMEHKIIATypa aMUHOKHCIOT. CIIocoOb
MOJIyYEHUSI aMUHOKHCIIOT: THAPOIIN3 OEJNKOB, CHHTE3 HAa OCHOBE raJOre€HONPOU3BOJHBIX KapOOHOBBIX KHCIIOT,
[UAHTUPUHHBIA CUHTE3, OMOTEXHOJOTUYECKUN c11oc00. Du3nuecKkue CBOMCTBA aMUHOKUCIOT. AMUHOKHUCIIOTHI
Kak amM(pOTepHble OpPraHWYecKHe COCTUHEHMS: B3aMMOJEHCTBHE C KHCIOTaMU U IIelouyaMu, oOpa3oBaHUE
ournonsipporo uoHa. Peakumu »sTepudpukanmu W KoHAeHcanuu. llemTuaHas CBS3p M TOJIHMIICTITHIIBL
KauecTBeHHBIE peakIuMM HAa aMUHOKUCIOTHI: HHMHTUJIPUHOBAs M KCAaHTONpOTenHoBasd. lIpumenenue
AMHHOKHCIIOT U OMOJIOTHYECKast POJIb TIETITH/IOB.

benku. CTpyKTypbl MOJIEKYJ OEJKOB: TepBUYHAs, BTOPUYHASI, TPETUYHAsA, yeTBepTHUUHasi. CHHTE3 OENKOB.
CBoiicTBa OETKOB: JeHATYpAIHs, THIPOJIN3, KAYeCTBEHHBIE peakiuy. buomornueckne QyHKINH OSIKOB.

Hyxneunosvie xucnomwl. Ilonatue 00 a3otuctbhix ocHoBaHusix. HyknewnoBbie kuciotel: PHK u JIHK.
Hyxneoruns! u ux cocras. CpaBuenne JIHK u PHK. Poxs [IHK u PHK B nepenaue nacnencTBeHHBIX TPU3HAKOB
OpraHu3MOB U B OMOCHHTE3€e OenKa.

JemoncTpauuu. dusnueckue cpoiicTBa aHwiIMHA. OTHoOIIEHME O€H30jla U aHWIMHA K OpOMHOH BoOjE.
Konnekuus aHunmHOBBIX Kpacuteneil. ['openue metmnamuHa. B3ammopeilcTBue MeTWIIaMMHA W aHWIMHA C
BOJOM W kucimoramMu. OKpamBaHWE TKAHEH AHWIMHOBBIMU KpPACUTEISIMH. [ MApOnHM3 OENKOB C MOMOIIBIO
nericuHa. OOHapykeHHe (QYHKIMOHAIBHBIX TPYII B MOJIEKYJaX AMHUHOKHCIOT (Ha NpUMepe TIHUIMHA).
OOHapyXeHHue aMHUHOKHCIIOT C MOMOIIBI0O HUHTHApPWHA. PacTBopeHme m ocaxinenue OenkoB. [leHaTypanus
oenkoB. KauectBennsle peakiuu Ha 6enku. Moaenu JIHK u paznuunbix Bugos PHK.

JlabopaTopHbie oONbBITHI. [3roTOBIEHME MMIAPOCTEPIKHEBBIX MOJEIEH MOJIEKYJ HW30MEPHBIX aMUHOB.
W3rorosnenue Mojenel mpocteliux nenTuaoB. PactBopenne 0eakoB B Bojie M UX Koaryisius. OOHapykeHue
0eyiKa B KypUHOM SIMIIE ¥ MOJIOKE.

IIpakTHyeckas padora 7. AMUHbBL. AMUHOKHUCIIOTHL. beku.

IIpakTHyeckas padora 8. nenTudukanus opraHMuecKux COeIMHEHUHN.

11 KIIACC

Crpoenne atoma. [lepuonnuecknii 3aKOH M NepHOIHYECKAs CHCTeMAa XMMHYecKHX dJjemeHToB JI. M.
MenpeiieeBa

Cmpoenue amoma. CinoxHoe cTpoeHHE atoma. JlokazaTreabcTBa 3TOr0: KaTOAHBIE U PEHTICHOBCKHUE JIY4YH,
doroaddexr, pagroakTUBHOCTb. OTKpBITHE 3JEMEHTAapHBIX YAcCTHIL: 3JEKTPOHA U HYKJIOHOB (IPOTOHOB M
HelTpoHoB). Moxaemu Tomcona, Pesepdopna, bopa. Ilocrymarer Bopa. CtpoeHrne aroma B CBeTE€ KBaHTOBO-
MEXaHUYECKUX MpeacTaBieHuid. HykioHsl (IpOTOHBI M HEHTpOHBI), HyKnuabl. [loHsTne 00 m300apax u
n3oronax. fnepHele peakuuu U HUX ypaBHEHMs. KopIyCKyJSIpHO-BOJIHOBOM Iyanu3M 3IeKTpoHa. IloHsaTue
ANEKTPOHHON OpPOUTATIM M DICKTPOHHOro obnaka, S-, P-, d- u f-opOutanu. KeanroBbie uucna. CtpoeHue
ANEKTPOHHON 000J0ukK aToMa. [lopsnok 3amoaHEHMs JIEKTPOHAMM aTOMHBIX OpOUTaNei B COOTBETCTBUU C
IIPUHLIAIIOM MUHUMYMa YHepruy, 3anpetoM [laynu, npasunom XyHza, npasuioM KiieukoBckoro. JIeKTpOHHbIE
(hOpMyITbI ATOMOB U HOHOB.



llepuoouueckuii 3axon /J[. 1. Menoeneesa. I1pennochbuiku OTKPBITHS: pabOThI IPEIIIIECTBEHHUKOB, PEIICHUS
MEXIYHapOJHOIO Che3la XMMHMKOB B TI. Kapicpys, nuuHoctHble kauectBa J[. M. MenneneeBa. OtTkpbiTue
NEepPUOANYECKOro 3akoHa. MeHzeneeBckas (QOpMYIMpPOBKAa MEPUOAMYECKOrOo 3akoHa. B3aumocBs3b
NEPUOJINYECKOT0 3aKOHA U TEOpHH cTpoeHus atoma. CoBpeMeHHast POPMYTUPOBKA MEPUOJINYECKOTO 3aKOHA.
B3anmocBs3b neproanueckoro 3aKkoHa 1 nepuoaudeckoi cucreMsl. [leproauueckas cucremMa 1 CTpoeHHe aToMa.
@U3NYECKUI CMBICI CUMBOJIMKU NEPUOAMYECKON CUCTEMBI. I3MEHEHHE CBOMCTB 3JIEMEHTOB B MEPUOAAX U
rpynnax kKak (yHKIMs CTpOeHHUs uX aToMoB. [IOHATHSA «3HEPrus MOHU3ALUU» U «CPOJCTBO K DIIEKTPOHYM.
IleproaYHOCTh N3MEHEHUS METAINIMYECKUX U HEMETAIIIMYECKUX CBOMCTB JIEMEHTOB B IpylIax U MEepuojax
KaK (yHKIIHS CTPOEHUS JIEKTPOHHBIX 000704YeK aTOMOB. 3HAUEHHE MTEPHOJUUECKOr0 3aKOHA U MEPUOIUYECKOM
CUCTEMBI.

JMemonctpamun. Pororddexr. Karomgnple mydn (daekTpoHHO-TydeBbie TpyOku). IlopTpersi TomcoHa,
Pesepdopna, bopa. Iloprperst MBanenko u ['amona, bepuennyca, Jlebepeitnepa, Horonenaca, Menzaeneesa.
Mopemu opOutaneit pazmuunoit ¢opmbl. CHEKTphI MOTJIONICHUS W HCIYCKaHUS COCAMHEHUHN (C MOMOIIBIO
crieKTpockomna). Pasnuynple BapuaHTBl TaOMUI] MEPUOIUYSCKOM CUCTEMBl XUMHUYECKUX dyemeHToB J[. .
MenneneeBa. OOpa3ibl MPOCTHIX BEIIECTB, OKCUIOB U THUIPOKCHIIOB 3JIEMEHTOB TPEThEro mepuoaa u
JIEMOHCTpaLKs UX CBOMCTB.

XuMHn4yeckas CBfi3b H CTPOCHHE BelleCcTBA

Xumuueckas céa3v. [loHsATHE O XUMUUYECKOU CBA3U. OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOU CBA3U: SHEPTHS,
JUIMHA, TUIIOJIbHBI MOMEHT. MloHHas XUMuYecKasl CBsI3b U MOHHbIE KPUCTAJUINYECKUE PEIIETKH. 3aBUCUMOCTh
(bu3MYECKUX CBOMCTB BEIIECTB OT TUIA KpUCTaUInYecKoi peméTku. Bo3oyxxaénnoe coctosnue atoma. [lonstue
0 KOBAJIEHTHOH cBsi3u. OOMEHHBI MeXaHU3M 00pa30BaHMS KOBAJICHTHON CBSI3U. DIEKTPOOTPULIATEIHLHOCTD.
HampaBineHHOCTh KOBaJ€HTHOW CBsI3U, €€ KpaTHOCTb, G- U T- CBS3U. JlOHOPHO-aKIIENTOPHBIM MEXaHH3M
00pa30BaHusl KOBAJIEHTHOH CBs3U. THITBI KPUCTATUIMYECKUX PEHIETOK y COCNMHEHHN ¢ KOBAJIEHTHOM CBSI3BIO:
aTOMHAasl U MOJIEKYyJsipHasi. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAUIMYECKON PEIIETKHU.
[lpupoma XuMUYECKOH CBs3M B MeTallax W ciuiaBax. OOmme (u3nveckue CBOMCTBA METAJIOB: TEIIO- H
ANEKTPONPOBOIHOCTh, TIACTUYHOCTh, METAIJIMYECKH OleCK, MarHUTHbIE CBOICTBa. MeTtaminueckas
KpUCTaJIIINYECKasi peréTka U e€ 0COOEHHOCTH.

Komnnexcnvie coedunenus. KommiekcooOpa3zoBaHue U KOMIUIEKCHBIE coeAnHEeHHsS. CTpOeHUEe KOMIIEKCHBIX
COEIMHEHUI: KOMIUIEKCO00Pa30BaTeNb U KOOPAMHAIIMOHHOE YHCIIO, TUTAH/Ibl, BHYTPEHHS M BHEIIHSS CHEpHIL.
Knaccudukanus KOMIIIEKCOB: XeaThl, KATHOHHBIE, AHWOHHBIE U HEUTpaIbHbIE, aKBAKOMILIEKCHI, aMMUAKATBI,
KapOOHWIBI MeTaIoB. HOMEHKIaTypa KOMIUIEKCHBIX COEAMHEHUN 1 UX CBOMCTBA. [ucconuans KOMILIEKCHBIX
COEIMHEHUI. 3HaUeHUE KOMIUIEKCHBIX COEIMHEHU U UX POJIb B IPUPOJIE.

Aepecammuvie cocmosinusi geujecms u @azogvle nepexoowl. 'a3zel n TazoBbie 3akoHBI (Boins—Mapuorra,
[Tapns, I'eit-JItoccaka). YpaBuenue MenneneeBa—Knanelipona ans uaeanbHoro rasa. Kujakoctu. TekydecTs,
ucnapenue, Kpuctawwmzanus. Tsépasie BemiectBa. IlmaBnenue. @aszoBble mnepexonpl. CyOnumanus u
necyonmumanus. XKuakue kpuctaisl. [Ina3ma.

Meowcmonexynsapusie 63aumoodericmeus. BogoponHas cBsizb M €€ Pa3HOBUAHOCTH: MEXMOJEKYJspHas U
BHYTPUMOJIEKYJIsipHass. PU3MUYEeCKUEe CBOWCTBA BELICCTB C BOJOPOJHOM CBA3bIO. buonormyeckas poib
BOJIOPOJHOM CBSI3W B OpraHU3alldd CTPYKTYp O€JIKOB M HYKJIEHMHOBBIX KHUCJIOT. BaHaepBaanbcoBo
B3aUMOJICICTBUE U €TI0 TUIIbL: OPUEHTALMOHHOE, UHIYKLIIUOHHOE U JUCIIEPCUOHHOE.

JemoHcTpanuu. Kosnekuus KpucTaiInyecKuX BEIeCTB HOHHOTO CTPOEHUS], aMOP(HBIX BEIIECTB U U3EIHI

13 HUX. MoJenu KpUCTAJUIMYECKUX PELIETOK COCAUMHEHUN C MOHHOM CBA3bI0. MoJenu MOJIEeKyln pas3jIndyHOU
apXUTEKTYpbl. MO KPUCTAIIIMYECKUX BEIIECTB AaTOMHOU U MOJIEKYJIIPHON CTPYKTYPBI.
Kosmekuus BemecTs aTOMHOTO M MOJIEKYJISIPHOTO CTpoeHus U uznenuii u3 Hux. [loptper Bepuepa. [lonyuenune
KOMIUIEKCHBIX OpPraHWYECKUX M HEOPraHMYECKUX COeAMHEHUH. J[eMOHCTpanus CyXux KpPHUCTAJLIOTHIIPATOB.
Mozenu KpUCTaJUIMYECKUX PEIIETOK METauioB. Bosla B pa3nMYHBIX arperaTHBIX COCTOSHUSX U €€ (a3oBbie
nepexonbl. Bosronka mona unu GeH30iHON kucioThl. [unarpamma «@®a3oBbie mepexo/sl BemecTB». Moaenu
monexyn JIHK u Genka.

JlabopaTopHble onbIThI. B3anmoeiicTBie MHOTOATOMHBIX CIIUPTOB U TIFOKO3bI € (DeTMHTOBOM KHUIKOCTBIO.
KauecTBeHHble peakiuu Ha HoHbI Fe?* u Fe3*.

IIpakTnyeckass padora 1. [losyyeHre KOMIUIEKCHBIX OPraHMYECKHMX M HEOPTraHUYECKUX COEIUHEHUH,
HCCIIEI0BAHUE UX CBOWCTB.



JucnepcHble CMCTEMBbI H PACTBOPBI

Jlucnepcnvie cucmemvl. XUMHYECKME BEIIECTBA M CMecH. XHMHUYECKas cHCTeMa. [ OMOreHHble H
reTeporeHHbpie cMecu. JlucmepcHas cucTteMa: TUCIEpCHOHHas cpefa u aucrepcHas (asza. Knaccubukanus
aucnepcHbIXx cucteM. Asposonu. [lponennentsl. Omynbcun U smynbratopel. Cycnensuu. CenuMeHTaIusl.
Konmounueie pactBopel. Oddexr Tunmans. [lomyueHue KOIJIOUTHBIX PACTBOPOB JIHUCIIEPCHOHHBIM,
KOHJICHCAIIMOHHBIM M XMMHYECKUM crioco0aMu. 3oiu U koarysiuus. ['enu u cunepesuc. 3HaueHue KOJIOUIHBIX
CUCTEM.

Pacmeopwi. PacTBOpbl Kak IOMOTI€HHBIE CUCTEMbl U HMX THUIIBL: MOJEKYJSPHBIE, MOJIEKYJISIPHO-MOHHBIE,
nonHble. CrocoObl BBIPAKEHHS KOHIIEHTPAllUM PACTBOPOB: OOBEMHAs, MaccoBas W MOJbHAS JIOJIH
pacTBOPEHHOTO BEIIECTRA.

MoutsipHast KOHIEHTpALUs PACTBOPOB.

JemoncTpamuu. OO0pa3nbl AUCTIEPCHBIX CHUCTEM W WX XapakTepHble mpu3Haku. OOpasisl (KOJUICKIINN)
OBITOBBIX U MPOMBIIIUIEHHBIX a3P030JIei, SMyIbCcHii U cycrieH3ui. [IpoxosxaeHue myya cBeTa yepe3 KOJTOUTHbIE
U UCTUHHBIE pacTBOpbl (dddekr Turnmans). 3aBUCUMOCTH PACTBOPUMOCTH B BOJE TBEPABIX, KUIKUX U
ra3000pa3HbIX BEUIECTB OT TeMIieparypsl. [loyueHne nepechleHHOro pacTBOpa THOCYIb(aTa HATPUS U €ro
MT'HOBEHHAsl KpUCTAJITU3AIHS.

JlaGopaTopHBbIe ONBITHI. 3HAKOMCTBO C KOJIICKIIUSMU MMUIIEBBIX, MEIUIIMHCKUX ¥ OMOJIOTHYECKHUX Tellel U
3onei. [lomydenne kommounmHoro pactsopa xiopuna xene3a(lll).

IIpakTuyeckas paéora 2. [IlpurotoBiieHre pacTBOPOB Pa3IMUHON KOHIIEHTPAIUH.

IpakTueckas padora 3. OnpenesneHre KOHIEHTPAIIMU KUCIOThl THTPOBAHUEM.

XuMHYeCKHe peaKnu

OcHo6bl  Xumuueckoti mepmoounamuky. XUMHUUYECKas TepMOAMHAMMKA. TepMoIMHaMUYecKass CUCTEMA.
OTkpeITasi, 3aKkpbiTas, HW30JUPOBaHHAs CHUCTEMBbl. BHYTpEHHsII SHEpPrusi CHUCTEMBL. OHTANbBIUSA, WIH
Teriocoaepkanue cucreMmsl. IlepBoe Hauano TepMoAMHAMUKH. M30XOpHBII M M300apHBIA MPOIECCHI.
Tepmoxumuueckoe ypaBHeHue. JHTainbnusA. CTaHgapTHast SHTaNbIUsA. Pacuér sHTanenuu peakuuu. 3akoH ['ecca
U CIIEICTBUS U3 Hero. DHTponusi. Bropoe u TpeThe Havana repmoanHamMuki. CBoboaHas sHeprus [ nboca.

Cropocmb xumuueckux peaxkyuu. 1IoHATHE O CKOPOCTH peakUuu. DHEPrusi aKTUBALMU U aKTUBUPOBAHHBIN
KOMIUIEKC. 3aKOH JIeHcTBYIOIKX Macc. KuHeTnyeckoe ypaBHEHHE M KOHCTAHTa CKOPOCTH XUMUYECKOM peaKI1H.
[lopsinok peakuuu. @akTopsl, BIUSAIOINIME HAa CKOPOCTh FOMOT€HHOW pEaKLMH: NPUPOAA M KOHUEHTpaIus
pearupyroomux BemecTs, Temmneparypa. TemnepaTypHsiid kodpdumnuent. YpasHenne C. Appenuyca. @akTopsl,
BIUSAIONIME HA CKOPOCTh TI'€TEPOr€HHOM peaKUUu: KOHILIEHTpPALUsS pPEarupyronMx BEUIECTB MU IUIOHIaAb UX
CONPUKOCHOBEHUSA. OCHOBHBIE MOHITHS KAaTAIUTUYECKOM XUMHUU: KaTalu3aToOpbl W KaTajau3, TOMOTEHHBIH U
reTepPOreHHbI  KaTalu3, IPOMOTOPbI, KATAIUTHYECKUE SAbI WU HUHTUOUTOpPBL. MexaHu3M JIeHCTBHS
karanu3aTopoB. OCHOBHbIE THIbBlI KaTaln3a: KHUCIOTHO-OCHOBHOHM, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIMH,
METAJUIOKOMILJIEKCHBIE W KaTalu3 MeTajiamMH, (epMeHTaTHBHbIM. DepMeHThl Kak OHOJIOrHYecKHe
KaTaJn3aTopbl OEIKOBON MPUPOJIBI.

Xumuueckoe pasnogecue. llonstTue 00 0OpaTUMBIX XHMHUYECKUX Ipolieccax. XUMHUECKOEe paBHOBECHE,
KOHCTaHTa paBHOBecHs. CMelIeHHMEe XUMHYECKOrO0 DPAaBHOBECHUS IPU H3MEHEHUU KOHLIEHTPAllUM BEUIECTB,
JIABJICHUS U TEMIIEPATYPHI.

JleMoHcTpauuu. DK30TEpMUYECKUE TPOIECCHl Ha MPUMEpPE PACTBOPEHUS CEPHOM KHUCIOTHI B BOJIE.
OHJ0TEpPMHUUECKHE IIPOLECCHl HA IPUMEPE PACTBOPEHMS COJEH aMMOHMA. V3yueHue 3aBUCMMOCTH CKOPOCTH
XUMHYECKON PEaKIMU OT KOHIICHTPAIMH BEIIECTB, TEMIIEpaTypbl (B3auUMOJAEHCTBUE THOCYIb(aTa HATPHUS C
CEPHOM KUCTOTOM ), MOBEPXHOCTH CONMMPUKOCHOBEHHMSI BEILIECTB (B3aUMO/ICHCTBHE COJITHOM KUCIIOTHI C TPAHYJIaMHU
U TIOPOIIKAMU AJTIOMUHHUS WIM IuHKA). [IpoBeieHHMe KaTaTUTHUECKUX PEaKIMH pa3ioXKeHUs MepoKCHaa
BOZIOpOZA, TOpEHHUs caxapa, B3aMMOJCHUCTBHA Hoaa M amomuHusd. Kopposus xkene3a B BOJHOM cpele C
ypoTponuHOM u 6e3 Hero. HaGmroneHne cMenieHuss XMMHYeCKOTo paBHOBECHS B CHCTEMax

2NO2  N204 =
FeCls + 3KSCN = Fe(SCN)s + 3KCI

JlabopaTopHblii onbIT. 3HaKOMCTBO ¢ Kosuiekimein CMC, conepkalinx YH3UMBI.

IIpakTHyeckas padora 4. M3ydyeHne BIUsSHUSA Pa3IHUHBIX (JAKTOPOB HA CKOPOCTh XUMHUYECKOH pEaKInu.
XuMHYecKHe peaKIiii B pacTBopax

Cesoticmsea pacmeopos 2nekmporumos. Bona — cnabbiii snextponut. Katuon rugpokconusi. MonHoe
npousBeJieHre BoAbl. HelitpanbHas, kucinoTHas u wmenouHas cpena. llonstue pH. BogopoaHbiii mokasaTes.
WNupukaropsl. Pons pH cpeasl B mpupoae u xKu3HHU yenoBeka. MIOHHbIE peakuuu U yCIOBHS UX IMPOTEKaHUS.



Pannue mnpencrtaBieHus O KUCIOTaX M OCHOBaHMSX. KHCIOTBI M OCHOBaHUS C TO3UIMHM TEOPUHU
ANEKTPOJINTUYECKON Arcconnanuu. Teopus kucioT u ocHoBaHuil bpéncrena—IJloypu. Conpsik€HHbIE KUCIOTBI
Y OCHOBaHUSI.

Amdonutsl. Knaccudukanus KHCIOT U cioco0bl ux nosnydeHus. O0mue XuMU4ecKre CBOMCTBAa OPraHUIeCKUX
Y HEOPTraHWYECKHX KHCIIOT: PEaKIUU C METAJUIAMH, C OKCUJAMHU M THIPOKCHUAAMH METAJIOB, C COJSIMH, CO
cnupTamMu. OKHCIHUTEIbHbIE CBOWCTBA KOHIEHTPHUPOBAHHOW CepHOW M a30THOM kucioT. Knaccupukanums
OCHOBaHUW W CrocoObl WX mosiydeHus. OOIIMe XMMHYECKHE CBOMCTBA IIEJIOYCH: pEaKIMu C KHUCIOTaMH,
KHUCJIOTHBIMH ¥ aM()OTEPHBIMH OKCHJIAMH, COJISIMU, HEKOTOPBIMH METaJlIaMU U HEMETAJUIAMU, C OPTraHUYECKUMHU
BEIIECTBAMHU  (TFaJIOMIONPOU3BOAHBIMU  YIJIEBOJAOPOJOB, (DEHOJIOM, KHUpamH). XHMHYECKHE CBOMCTBA
HEPAaCTBOPUMBIX OCHOBAHMH: pEAKIUH C KHUCJIOTAMH, PEAKIUH PA3JIOKEHUS U KOMIUIEKCOOOpa30BaHUSL.
XYUMHUYECKHE CBOMCTBA OECKHCIOPOAHBIX OCHOBaHWHM (aMMHWAaK W aMHHBI): B3aUMOJEHCTBHE C BOJOU H
KHCIIOTaMHU.

Knaccudukanus coneit opraHU4ecKUX U HEOPTaHUYECKUX KUCIOT. OCHOBHBIE CITOCOOBI TOJIYYCHHSI COJIEH.
XHUMHUUYECKHE CBOWCTBA COJICH: Pa3IOKEHHE IPU HATPEBAHWMM, B3aUMOJECHUCTBHUE C KUCIOTAMHM, ILEIOYAMHU U
Ipyrumu cosisiMu. JKECTKOCTb BOJIBI M CIIOCOOBI €€ YCTpaHEHMS.

T'uoponus. Tlonsatue «runponus». ['maponus coneii u ero knaccudukanus: oOpaTUMblii 1 HEOOPATUMBIHA, TTO
AHUOHY W TI0 KAaTHOHY, CTYNEHYaThld. YCHWICHHE W TMOJaBleHHne oOpatumoro ruaponu3a. HeoOpaTtumerit
THJIPOJIA3 OMHAPHBIX COCTMHEHUH.

JemoncTpanuu. CpaBHEHHE IIEKTPOIIPOBOJHOCTU PACTBOPOB JIEKTPOJUTOB. CMEIeHNuEe paBHOBECUS TPU
JUCCOLMAILIUU CJIA0BIX KUCIIOT. HAMKATOpPBl M M3MEHEHUE MX OKpPAacKM B pas3HbIX cpenax. B3aumoneictBue
KOHIIEHTPUPOBAHHBIX a30THOW U CEPHOM KUCIIOT, a TaKXKe pa30aBICHHONW a30THOM KUCIIOTHI ¢ Meblo. Peakuus
«cepeOpsHOTO  3epKajia» I MYpaBbUHOW KHUCJIOTHL. B3amMopeiicTBMe amMmuaka W MeETHJIAMUHA C
XJIOPOBOIOPOAOM U Bofou. [losrydeHne u cBoiicTBa pacTBopa rupokcua Hatpus. [lomyuenue Mplia 1 u3ydeHue
Cpelbl ero pacTBopa MHAMKAaTOpaMmu. [ maponu3 kapOoOHATOB, CyNb(ATOB M CUIMKATOB IMIETOYHBIX METAIJIOB,
Hutpata cBuHIA(Il) uau nmHKa, XJI0puaa aMMOHHS.

JlaGopaTopHble onbIThl. Peakium, mpoTekaromue ¢ 00pa3oBaHHMEM OCaJKa, ra3a WM BOABI C y4acTHEM
OpPraHWYECKHX M HEOPraHMYECKUX HJIEKTPOJUTOB. CBOWCTBA COJIIHOM, pa30aBIEHHOW CepHOW M YKCYCHOMU
kuciaoT. B3aumopeiicTBue ruapokcuga Hatpus ¢ cossmu: cyinbdarom meau(Il) u xmopumom ammoHus.
[Tonyuyenue u cBoiictBa ruapokcuna menu(Il). CpoiictBa pactBopoB coseit cynbdara meau(ll) m xmopuna
xene3a(lll). MccnenoBanue cpeapl pacTBOPOB € TOMOIIBIO HHANKATOPHON OyMaru.

IIpakTHyeckas padora S. VcciaenoBanue CBOWCTB MUHEPAIBHBIX M OPraHUYECKUX KUCIIOT.

IIpakTHyeckas padora 6. [TorydeHne conelt pa3IMIHBIMU CIIOCOOAMH U UCCIICIOBAHNE UX CBOMCTB.

IIpakTu4yeckast padora 7. 'uaponau3 opraHuyeCcKUX U HEOPraHUYECKUX COCTMHEHUM.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHbIE MTPOLECCHI

OxucnumenvrHo-eoccmanogumenvhvie peakyuu. [1oHsITHE 00 OKUCITUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITUIX.
Crenenb okucnenusd. [Iporeccbl OKUCIEHUsI M1 BOCCTAHOBIICHU. BakHelIne OKUCIUTENN U BOCCTAHOBUTEIH.
Metona »37eKTpoHHOrO OanaHca sl COCTaBICHHUS YPAaBHEHHM OKHUCIWTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN.
MeToasl  MOHHO-3JEKTPOHHOrO Oamanca (Mmerox mosypeakuuid). OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC
IMOTECHIIHAIBI.

Onexmponus. TloHSATHE 3I€KTpOIM3a KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO IMPOLECCa Ha 3JIEKTpOAax.
DIIEKTPOIN3 PACIIABOB AJIEKTPOJIUTOB. DIJIEKTPOIU3 PACTBOPOB DJICKTPOIUTOB C WHEPTHBIMU SJIEKTPOJIAMHU.
DNEKTPOJIM3 PACTBOPOB AJIEKTPOJIUTOB C AKTUBHBIM aHOAOM. [IpakTuyeckoe 3HayYeHUE 3JIEKTPOJIU3a:
ANEKTPOXUMHUYECKOE TIOJIYYCHHE BEIIECTB, JJICKTPOXMMHUYECKash O4yucTKa (padMHUpPOBAHWE) METAILIOB,
raJlbBaHOTCXHUKA, raJIbBAHOILIACTHUKA, FaJIbBAHU3AINS.

Xumuueckue ucmounuxku moka. I'anbBaHudeckue 3yeMeHTbl. CTaHAAPTHBIA BOJOPOAHBIM SJIEKTPOI.
CrannapTHbIe 3JEKTPOAHBIC TOTEHIUATBI. COBpEMEHHbBIE XUMHUECKUE UCTOUYHUKH TOKA.

Kopposus memannos u cnocoowi 3auumer om neé. lloHATHE «KKOPPO3US». XUMHUECKAs U JICKTPOXUMHUYCCKAs
Koppo3us. CrocoObl 3alIMThl METAJNIOB OT KOPPO3WHU: TPUMEHEHHUE JICTHPOBAHHBIX CIUIABOB, HAHECCHUE
3alIUTHBIX MOKPBITHI, U3MEHEHHE COCTaBa WJIM CBOMCTB KOPPO3MOHHOW CPEJIbl, JIEKTPOXUMHUYECKUE METOIbI
3aIUTHL.

JMemonctpanuu. Boccranosnenne okcuna meau(1l) yrném u Bomoponom. BocctanoBnenue auxpomara Kanust
STUIOBBIM CIUPTOM. OKHUCIUTENbHBIE CBOMCTBA nuxpomMara kKanus. OKuCICHUE ajbAeruaa 10 KapOOHOBOM
KUCJIOTHI (peakmmsi ¢ ruapokcuaoM Menu(Il) mnmm peakiust «cepeOpsHOTO 3epKajiay). DIIEKTPOIU3 pacTBOpa
cynbdara meu(ll). CocraBieHne raqrpBaHHYECKUX JIEMEHTOB. KOppo3ust MeTamioB B pa3iMyHbIX YCIOBHUIX U
METOJIBI 3aIIUTHI OT HEE.



JlabopaTropHbie onbIThl. B3anMoneicTBue METauIoB ¢ HEMETAJUIAMH, C PAacTBOPAMHU COJEH M KHUCIOT.
B3aumogeiictBue ¢ Meapl0 KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIOT. OKHUCIUTEIbHBIE CBOWCTBA
[IepMaHraHaTa Kajus B pa3auyHbIX cpefax. O3HAKOMIIEHHE C KOJUIEKIIMEW XMMHYECKHMX HMCTOYHHMKOB TOKA
(OaTapeiiku, CBUHIIOBBIE aKKYMYJISITOPHI U T. 11.).

Hemerajibl

Booopoo. JIBoiicTBEHHOE MOJI0KEHHE BOJIOPOIa B IEPUOTUIECKON CUCTEME XUMHUECKHUX JIEMEHTOB: B [A- 1
VIIA-rpynnax. M3otonsl Bogopona. HaxoxkneHue Bojopoja B MPUPOJIE, CTPOCHHUE MOJEKYIbI, (pu3udeckue
cBOlCcTBa. XHMMHYECKHE CBOWMCTBA BOJOpOJA: BOCCTAHOBUTEIBHBIC  (B3auMojelcTBue ¢  Oosee
ANEKTPOOTPHUIIATETILHBIMA HEMETaUIaMU U OKCHJIaMU METaJUIOB, THAPUPOBAHHE OPTaHUYECKHX BEIIECTB) U
okucnutenbHbie (¢ Metamuiamu [A- u [IA-rpynm). Ilonyuenue Bogopoaa: B yabopaTopuu (B3auMMOJICHCTBHE
KHCJIOT C METaJJIaMH) U B IPOMBIIIUIEHHOCTH (KOoHBepcus). [Ipumenenue Bogopoaa.

Tanocenwvr. Dnementsl VIIA-rpynmbl — rajoreHbl: CTPOCHHE aTOMOB M MOJIEKYJ], TAJIOT€Hbl — MPOCTHIE
BELIECTBA, CPABHUTENbHASI XapaKTEPUCTUKA COECJUHEHUM rajoreHoB. ['amoreHsl B npupojie. 3aKOHOMEPHOCTH
U3MEHEeHUs (U3NIECKUX ¥ XUMHUYECKHX CBOMCTB B VIIA-Tpynme: B3anMoIeliCTBHE TajJOreHOB C METaUIaMU U
HEMETaJlJIaMH, CO CJIOXHBIMH HEOPraHWYECKUMH M OpraHMYecKUMH BemlecTBaMu. [lonydeHue u npumMeHeHue
raJIoreHoB.

l'anoceno6o0opoowi. Ctpoenue W (U3MYECKHE CBOMCTBAa TaJIOr€HOBOJOPONOB. XHMHUYECKHE CBOICTBa
raJIOTeHOBOJIOPOAHBIX KHUCJIOT: KHCIOTHBIE CBOICTBa, BOCCTAHOBUTENbHBIE CBOMCTBA, B3aUMOJEWUCTBUE C
opraHuueckuMu BemiectBaMu. [lomyuenue ranoreHoBonoponoB. ['anorenuasl. KauecTBeHHblE peaknuu Ha
raJIOreHU-UOHBI.

Kucnopoounvie coeounenus xnopa. Oxcunbl xyopa. Kucnoponconepxamipe kucinoTsl xjiopa. Comnu
KHUCIIOPOJICOACpKAIMX KUCIOT xjopa. [lodydyeHne u mpumMeHeHHE Ba)XKHEHIINX KHUCIOPOJIHBIX COEIMHEHHA
XJIopa.

Kucnopoo. OO6mas xapakrepuctuka sneMmeHToB VIA-rpymmbel. Kucnmopon: HaxoxaeHue B TPHPOJC,
nosrydeHue (J1abopaTopHble M TPOMBINUICHHBIE CIOCOOBI), (U3MUYECKHUE CBONCTBA. XWMHUYECKHE CBOWMCTBA
KHCIIOPOJIa: OKHUCIIUTENbHbIE (B3aUMOJICHCTBHE C OpPraHMYECKMMH W HEOPraHWYeCKHUMH BEIEeCTBAMHU) U
BOCCTaHOBUTENIbHBIE (B3auMoJieicTBUEe ¢ GTopom). ObmacTi mpuMeHeHus Kuciopoja. O30H: HaXOXKICHUE B
npupone, Gpuandyeckue U Xumudeckue cBoiictBa. Ilomyuenue u mpumeHeHue o30HA. Ponb 030Ha B >KMBOU
npupoge. CTpoeHHE MOJEKYyJIbl MEPOKCHAA BOJOPOAA, €ro (Qu3MuecKkue ¥ XHWMHUYECKHE CBOWMCTBA
(oKHCTTUTENbHBIE U BOCCTAaHOBUTENbHBIE). [lonyueHne u mpuMeHeHne MepoKCHaa BOAOPO/Ia.

Cepa. HaxoxneHnue cepsl B mnpupojie. BaneHTHbIE BO3MOXHOCTHM aTOMOB CEpbl. AJUIOTPONUS CEpbI.
dusuveckre CBOMCTBA POMOMUYECKON cepbl. XUMHUYECKHE CBOMCTBA Cepbl: OKUCIHUTENbHBbIE (pPEakiuu C
MeTaJlJlaMHi, BOJAOPOJIOM U MEHEE 3JIEKTPOOTPULIATEIbHBIMA HEMETAJUIAMH) U BOCCTAHOBUTEbHbBIE (PEAKLIUU C
KHCIIOPOJIOM, KHCIOTAMHU-OKUCIUTEISIMHU), PEaKIMu AUCIPONOPIHOHUpOBaHus (co mienodyamu). [lomydenue
cepbl ¥ 00J1aCTH €€ MPUMEHEHUSI.

Cepogooopoo. CTpoeHHE MOJIEKYJbl, CBOMCTBa, (DPU3MOJOTHUYECKOE BO3JEHCTBHE CEPOBOAOPOJA.
CepoBo710pOJT KaK BOCCTAHOBUTEIb, €r0 IMoJIyueHue U npuMeHenue. CynbQuabl 1 UX XUMUYECKUE CBOMCTBA.
Pacnio3naBanue cynb(ua-noOHOB.

Cepnucmuiti 2a3. duznyueckye CBOMCTBA, MOJIYY€HUE U IPUMEHEHNE CEPHUCTOrO ra3a. XMMHYECKHUEe CBOWCTBA
okcuaa cepbi(IV): BoccTaHOBUTENBbHBIE (PEAKIIUU C KHUCIOPOJIOM, OpOMHOW BOJOM, MEpMaHTaHATOM Kajws,
cepoBoiopoaom). BzaumoaeiictBue co mienoyamu. CepHUCTAs KUCIIOTA U €€ CONHU.

Cepnvtii aneudpud. PU3NYECKUE CBOMCTBA, MOJYyYEHUE U NPUMEHEHUE CEPHOr0 aHTHIpHaa. XUMUYECKUE
cBoiicTBa okcuza ceprl(VI) Kak OKUCIAUTENS U TUIIMYHOTO KUCIOTHOTO okcuiaa. CepHas KHCIIOTa: CTPOCHHUE U
¢usnveckne cBoiicTBa. XMMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW M pa30aBIIEHHOW CEPHOM KHCIIOTHI
(oxkucnuTenbHble U oOMeHHbIe). [lomydyeHne cepHON KHUCIOTHI B MPOMBIIUIEHHOCTH. OOIacTH MpUMEHEHUS
cepHoii kucaoTel. CynbdaTsl, B TOM 4yHcie Kynopockl. ['uapocynbdatel. Ouznyeckine 1 XUMHYECKUE CBOWCTBA
coJielt cepHOi kucnoThl. Pacio3naBanue cynbhaT-aHHOHOB.

Azom. OOmmas xapakKTepUCTHKA AJIEMEHTOB VA-Tpymiibl. A30T: HAXOXKJIEHUE B MPUPOJC, CTPOCHHUE aToMa,
¢busnueckue cBoiicTBa. OKUCIUTENbHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA a3oTa. [lomyueHue u mpuMeHeHue
azota. CTpoeHHE MOJIEKYJIbl aMMHuaka, ero ¢usndyeckue cBoiicTBa. OOpa3oBaHHE MEXMOICKYISIPHON
BOJIOPOJIHOM CBsI3H. XMMHUECKHE CBOMCTBa aMMHUaKa Kak BoccTaHoBuTelNsl. OCHOBHBIE CBOIMCTBA aMMHUaKa Kak
JoOHOpa 2yeKTpoHOB. KomiuiekcooOpa3oBaHue ¢ ydacTueM aMmMuaka. BsaumopneiicTBue ammuaka ¢
OpraHMYECKHMH BEIIECTBAMHU U YIIIEKHCIbIM razoM. llomydenue u npumeHeHue ammuaka. Conu aMMOHMUS:
CTPOCHHUE MOJIEKYI, PU3UUECKUE U XUMHUUYECKUE cBOicTBa, mpumenenue. Coneodpasyromiue (N203, NO2, N2Os)
u Heconeobpaszytoume (N20O, NO) okcuabl a3ora, UX CTpoeHHE, (U3MYECKHE M XUMHUYECKHE CBOMCTBA.



A3zoTucTasi KHCIIOTa U €€ OKHUCIUTEIHHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh. CONM a30TUCTON KHUCIOTHI —
HUTPUTBL. CTpoeHHEe MOJIEKYJbl U (PU3MUECKHE CBOMCTBA a30THOM KHCIOTHl. XUMHUYECKHE CBOHCTBA
KOHIEHTPUPOBAHHOM U pa30aBlIeHHON a30THON KUCIIOTHI B PEAKIUIX C MPOCTHIMU (METaJJIaMU U HEMETAJIJIaMH )
U CJIOXHBIMH (OpPraHMYECKUMH M HEOpPraHMYeCKMMH) BemiecTBaMu. IIpomblimieHHoe U jgabopaTopHOE
MOJTy4Y€HUE a30THOU KUCIIOTHI, €€ puMeHeHne. HuTpatol (B TOM 4ncie CeNUTPh), UX PU3NIECKUE U XUMUUECKHE
cBolicTBa. TepMHUUueCKOe pa3okeHue HUTpaToB. [IpuMeHeHne HUTpaToB.

@ocgop. Ctpoenue aroma, ammorponus ¢ocdopa. dusmyeckue CBONCTBA W B3aUMHBIC IEPEXOIbI
aJUIOTPONHbIX Moaudukanuidi ¢ochopa. Xumuueckue cBoiicTBa ¢ocdopa: OKUCIUTENbHBIE (pEakuu C
MeTaJjJlaMH), BOCCTAaHOBUTEJIbHbIE  (peakuuu ¢  Oosee  AIEKTPOOTPHUIATEIbHBIMU  HEMETaJUIaMH,
KHUCJIIOTAMUOKHUCIIUTENIMU, OepTojieToBol  conbio). [lucnponoprmonupoBanue ¢ocdopa (peakuuu co
memnoyamu). Haxoxnaenue B mpupone u monydeHue (ochopa. Ctpoenue u coiictBa (ochuna. Oxcumbl
docdopa(Ill) u (V). DochopHbie KHCTOTHI, UX GU3HMUECKHAE U XUMUYECKUE CBOMCTBA. [lonyueHne u mpruMeHeHHe
dbochopnoii (oprodochopHoii) kucioThl. EE conmu 1 ux nmpuMeHeHHe.

Venepoo. Yrnepon — snement [VA-rpynnsl. AutoTponHbsle MOIUGUKAIMK YIIepoia, UX MOJIyYeHUE U
cBoiictBa. CpaBHEHHE CBOWCTB ajmasa W rpadura. XMMHUYECKHE CBOWCTBA YIriepoja: BOCCTAHOBUTEIIHHBIC
(peakuuu ¢ raJoreHaMu, KUCJIOpPOJIOM, CEpOH, a30ToM, BOJ10H, okcuioM meau(1l), kucioraMu-okuCIuTe s M) U
OKHUCJIUTEJIbHBIE (peaklMu ¢ MeTaljlaMH, BOJOPOJIOM M MEHEe JJIEKTPOOTPHUIATEIbHBIMA HEMETAJIaMu).
VYruepon B npupone. Oxcun yriepona(ll): ctpoenne Mosekyssl, CBONCTBA, MOJIy4eHHE U TpuMeHeHne. Okcng
yraepoaa(IV): cTtpoeHne Momekylnbl, CBOICTBa, MOJTYYeHHE M MPUMEHEHHE. YTOIbHas KUCIOTa U €€ COJH:
KapOOHATHI U TUAPOKAPOOHATHI.

Kpemnuii. HaxoxzaeHue B Npupojie, MONYyYEHUE W NMPUMEHEHHE KpeMHUs. PU3NYecKue U XUMHUYECKHE
CBOMCTBA KPUCTAJUIMYECKOTO KPEMHUS: BOCCTAHOBUTEIbHBIE (PEAKIIUH C FAJIOT€HAMU, KUCIOPOI0M, paCTBOPaMHU
IeJI0YEH, TUTAaBUKOBOW KHCIIOTOM) M OKUCIIMTENbHBIE (peakiuu ¢ MeTamamu). CoiicTBa okcuaa kpeMaus(I1V).
Kpemuuesas kucnora u e€ conu. CuiarkaTHasi IPOMBIIIIEHHOCTb.

JemoncTpanum. [lonyuenue Bonopona u ero cBoiictBa. Komnekuus «l'anoreHbl — IpOCThIE BEIIECTBA.
Ilosydenue xyopa Npu B3aMMOJCHCTBUM II€PMAaHIaHaTa Kalus C COJSIHOW KuciaoToH. [lomyuenue consiHOM
KHUCTIOTHI U €€ cBolcTBa. OKUCIUTENbHBIC CBOMCTBA XJIOPHOH BOAbI. OTOENUBAalOIIEE ACCTBHE KaBETIEBOM BOIBI.
I'openne cnmuku. B3pelB metapasl WM NUCTOHOB. [lomydeHne kuciopoaa pas3ioKeHUEM MEpMAaHraHaTa Kajaus
u HUTparta HaTpus. [lonyyeHne OKCUI0B U3 MPOCTHIX U CIOXKHBIX BellecTB. OKUCIEHUE aMMHUaKa ¢ TTIOMOIIBIO
uHANKaTOpa U 0e3 Hero. Pa3znoxeHue nepokcujia BOAOPOAA, €ro OKHUCIUTEIbHBIE CBOWCTBA B PEAKLUU C
ruapokcuaom sxene3a(ll) u BoccTaHOBUTENBbHBIE — B PEaKIMU C KUCIBIM PACTBOPOM TEpMaHraHaTa Kalus.
I'openne ceppl. BsaumopneicTBue cepbl € METAUIAMH: AJIIOMUHUEM, LHHKOM, Xene3oM. I[lomydenue
CEpOBOIOPOZa U CEPOBOAOPOAHON KHUCIOTHL. Jloka3zaTenbcTBO Hamuyus Cyiab(UI-MOHA B PacTBOpE.
KadectBennsie peakiuu Ha cCynbGuT-aHUOHBI. CBOWCTBa CEpHOM KHUCIOTHL. KauecTBeHHBIE peaKkIuu Ha
cynbur- u cynbdpar-aHuoHbl. (CxeMa MPOMBIIUICHHON YCTaHOBKM (DPAKIMOHHON IEPErOHKH BO3IyXa.
[Tonyuenue u pasnoxkeHue xjaopuaa aMMoHus. KauectBenHas peakius Ha noH aMMoHus. [lonydyenue okcuna
azora(IV) B peakuuu Meau ¢ KOHIEHTPUPOBAHHOM a30THOW KucinoTod. B3zaumoneiictBue okcuna azora(lV) c
Bojoi. Pasnoxenue HuTpata HaTpus, ropeHue uépHoro mopoxa. ['openue docdopa, pacTBopeHHe OKCHAA
dochopa(V) B Bome. KauectBennass peakuuss Ha ¢ocpaT-anuoH. Kosnmekuuss MHUHEpaIbHBIX YHAOOpPEHU.
Konnexuus npupogHsix coequuenuii yriepoaa. Kpucrammmaeckue peméTku anMasza u rpadura. AmxcopOormst
okcuaa azota(lV) axtuBupoBaHHBIM yriaém. Boccranoenenme okcuma menu(ll) yrném. O3nakomieHue c
KOJUIEKIIMEW MPUPOJHBIX CHIIMKATOB M MPOAYKIMEN CHIMKATHONW NPOMBINUIEHHOCTH. [lomyduenne kpeMHUEBON
KHMCJIOTBl B3aMMOJEHCTBUEM pAacTBOpa CUIMKAaTa HATpUs C CHIBHOM KHUCIOTOW. PacTBOpeHHME KpeMHUEBON
KHCJIOTBI B LIETOUYN U PA3JI0KEHUE NTPU HATPEBAHUHU.

JlabopaTopHble onbIThl. KauecTBEHHbIE peakLUUM Ha TaJIOr€HUA-HUOHBL. O3HAKOMIIEHUE C KOJUIEKLIHEH
MPUPOJIHBIX coequHeHu cepbl. KauecTBeHHas peakuus Ha cynbgaT-aHuoH. [lomydeHue yriekuciaoro rasa
(peakuumeld MpaMopa ¢ COJITHON KUCIIOTOW) B UCCIIeI0BaHUE ero cBOWCTB. KadecTBeHHas peakiiys Ha KapOoHart-
AHUOH.

IIpakTHyeckas padora 8. [losryueHrne OKCHA0B HEMETAIJIOB U UCCIIEI0BAHUE UX CBOWCTB.

IpakTyeckas padora 9. [loaydyeHue razoB U UCCIETOBAHUE UX CBOMCTB.

Metajuibl

H]enounvie memannvl. IlonoxxeHue MEIOUYHBIX METAJLIOB B NEPUOAMYECKOW cucTeMe 3yeMmeHToB /1. .
MenneneeBa. CTpoeHHE aTOMOB IIEIIOYHBIX METAJIOB, 3aKOHOMEPHOCTH HW3MEHEHHS WX (QHU3UUECKUX U
XUMHUYECKHUX CBOMCTB B 3aBUCHMOCTH OT aTOMHOT'O HOMepa (M3MEHEHUE IIOTHOCTH, TeMIIepaTyp TJIaBICHUS U
KHIICHUS, B3aUMOJICHCTBUE C BOJOH). EnuHW4YHBIC, OCOOCHHBIC M OOIIME CBOWCTBA MICIIOYHBIX METAJIOB B
peaKIUsaX ¢ KUCIOPOJIOM U IPYTUMHU HEMETAJNIAMH, KUJIKUM aMMHAaKOM, OPTaHUYECKUMH U HEOPraHUYECKUMU



KucJIoTaMu. HaxoxjaeHue IMeT0oYHbIX METaUIOB B MPHUPOJE, UX ToJydeHne W mnpumeHeHue. [lomydenue u
CBOMCTBA OKCHUOB LIEIOYHBIX MeTaiu1oB. [1[€noun, nx cBoiicTBa u npuMenenue. Coiu meT0UYHbIX METaJIOB, UX
MIPEACTAaBUTEIN U 3HAYCHUE.

Memannvt 1b-epynnvl: medv u cepedopo. CTpoeHHEe aTOMOB Meau M cepedpa. Pu3nyeckue u XUMHUYECKHUE
CBOMCTBAa METAJJIOB, UX MOJlyueHUue W npumeHeHue. Haxoxnenue menu u cepebpa B mpupone. CBoiicTBa u
npuMeHeHne BakHenmmx coeannenuid: okeuaoB meau(l) u (1), okcuna cepedpa(l), coneit meau(Il) (xmopun u
cynbdar), coneit cepedpa(l) (propua, HuTpaT, Xpomar, areTar).

bepunnuii, maznuti u wenounozemenvhvie memannvi. 11onoxxenue B nepuoanueckon cucteme aieMenTos 1. .
MenneneeBa. Ctpoenue atromoB metauioB [IA-rpynmel. Haxoxxnenue B npupojie, mojrydeHue, Gu3ndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE IIEI0YHO3EMENbHBIX METAJUIOB U MX BaXKHEHIIMX COCIMHEHUM (OKCUIOB,
THJIPOKCHUJIOB U cojiei). BpemeHnHas u mocTosiHHas kE€CTKOCTh BOJIBI, CIIOCOOBI €€ ycTpaHeHus. MIoHUuThI.

Lunk. Tlonoxenue B nepuoauveckoit cucteme snementos /1. M. Menneneesa. Ctpoenue atoma, pusnyeckue
1 XMMHYECKHE CBOMCTBA IMHKA. HaxoxneHnue B nmpupoe, NoyrydeHne U npuMeHeHne NuHKa. OKCua, THIPOKCHT
Y COJIM LIMHKA: UX CBOMCTBA U MPUMEHEHHUE.

Anmomunuii. Tlonoxenue B nepuoauueckor cucteme snemeHToB [[. M. MengeneeBa. CtpoeHue atoma,
duznueckue W XMMUYECKHE CBOWCTBA anmiOoMUHMs. HaxoxaeHwe B MpUpoje, MOTydeHHE U MPUMCHEHHE
anmtoMuHusL. OKCHJl, TUAPOKCUI U COJIM AJTIOMUHHS, B KOTOPBIX AJIOMHHHMII HaXOJWUTCS B BUJAE KAaTHOHA, W
antoMuHaThl. CBOMCTBA M MPUMEHEHHE HEOPTaHUYECKUX COCTMHEHHUM amtoMuHUs. OpraHu4ecKue COeIMHEHUS
ATFOMUHUSL.

Xpowm. llonoxenune B nepuoanyeckoit cucreme anemenToB . 1. Menneneesa. CtpoeHue atoma, pusnueckue
U XUMHUYECKHE CBOMCTBa Xpoma. HaxoxzaeHue B mnpupoje, NoJiyudeHHe M IpuMeHeHue xpoma. CBONCTBa,
MOJIy4eHUE U MPUMEHEHUE BaXKHEHIIINX COSTMHEHUS XpOMa: OKCUIOB U TUAPOKCHIOB, TUXPOMATOB U XPOMATOB
HIEJIOYHBIX METAJIJIOB. 3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U THIPOKCUAOB XpOMa OT CTENIEHU
€ro OKHUCIIEHUs. XpOMAaThl U AUXPOMATHI, UX B3AaUMHBIC NEPEX0/Ibl M OKUCIIUTEIIbHbIE CBONCTBA.

Mapeaney. Tlonoxenue B mepuoaudeckor cucreme sneMeHToB [[. M. MenpeneeBa. CtpoeHue atoma,
du3nUecKre ¥ XMMHYECKHE CBOMCTBA Mapraniia. HaxoxeHue B mpupoie, MoTydeHne U MPUMEHEHUE MapTaHIIa.
[lonyyenue, cBolicTBa U MPUMEHEHHUE BaKHEUIIUX COCAMHEHUN MapraHiia: OKCHUIOB, TUAPOKCHUIOB, COJIEH C
pa3NIuyHOM cTernenbpio okucienus mapranma. Conu mapranmna( VII), 3aBUCUMOCTh UX OKUCITUTEIBHBIX CBOMCTB OT
cpeabl pacTBopa.

Kenezo. Tlonoxenne B mepuomuueckoir cucreme nsnemeHtoB JI. WM. MenneneeBa. CrtpoeHue artoma,
dbusznueckrue W XUMHUYECKHE CBOWCTBa kene3a. HaxoxaeHue B mpupojie, moilydeHue (Y4yryH, CTaib) U
npuMeHeHue kenesa. llomydyeHue, cBoiicTBa M IpUMeHEHHE BaxHeimunx coequHenui sxenesa(ll) u (II):
OKCHJIOB, THIPOKCUIOB, cojiei. KOMIUIEKCHBIE COeTMHEHMS JKelle3a.

JemoncTpanun. O6pa3iibl MEIOYHBIX METaUIOB. B3auMoaeiicTBrE 1IEIOYHBIX METAIIJIOB C BOIOU. Peakius
OKpAIllMBaHUsl TUIAMEHU COJSIMH MIENOYHbIX MeTauioB. OOpasubl MetamnoB I[A-rpymmel. B3aummoneiicTBue
KaJblusl ¢ Bojiod. ['opeHre marausi B Bojie M TBEPJOM YrieKHCIOM ra3e. KadecTBeHHbIE peakinu Ha KaTHOHBI
MarHus, Kajablys, Oapus. Peakiuu okpammBanus miiaMeHu coisiMu MetaiuioB IIA-rpynmnesl. [lonyuenue xéctkoit
BOAbl H ycTpaHeHue e€ kéctkoctu. [lomydenme u wuccrmemoBaHue CBOMCTB rumpokcuaa  xpoma(lll).
OxucnurenpHble CBOMCTBA AuMXpomaTa Kanus. OKUCIUTEIbHbIE CBOMCTBA IEPMAaHTaHATa KaJusl.

JlabopaTopHble onbIThl. KauecTBeHHBIE peakIK Ha KATUOHBI MeN U cepedpa. [lonyuenue u uccinenopanue
CBOMCTB TMJIPOKCHJA IIMHKA. B3aumoeiicTBUe alOMUHUSL C PacTBOpaMH KUCIOT U menoued. [lonyuenue u
M3Yy4Y€HUE CBOMCTB TUapoKcHa anoMuHus. Komekius xene3oconepkaiux pyl, yyryna u craiu. [lonydyenue
HEPaCTBOPHUMBIX THPOKCUIOB Keje3a U u3yuyeHue ux cBOUCTB. [loyuenre KOMIIEKCHBIX COEIMHEHHM Kee3a.

IpakTnueckass padora 10. PemieHune sKcnepuMeHTaNbHBIX 3adad Mo Teme «llonmydenuwe coenvHeHU
METAJJIOB U UCCIIEI0BAHUE UX CBOMCTBY.

IIpakTuyeckas padora 11. Pemenne skcnepuMeHTaIbHbIX 33724 10 TeMaM «MeTtaibs» u «HemeTtamnb.

TemaTnuyeckoe IJIAaHKPOBaHUE Kypca « XHUMHA»

Ne Pa3znenbl, TeMbl Kypca Oo0ree B ToM umnciie
KOJIMYECTBO | MPaKTH4YeCKas
4yacoB 4acTh
10 kaacc




1 | HavanpHble NOHTHS OPraHUYECKOW XUMHHU 13 1
2 | llpenenbHbIE YriIeBOIOPOIBI S)
3 | HempenenbHbIC YTIeBOIOPOIBI 13 1
4 | ApomaTtuyeckue yrieBoJopo/ibl 7
5 | [IpupogHbie HICTOYHUKH YTIIEBOJOPOIOB 5
6 | ['mnpoxcunconep)aHue OpraHUuIeCKUe COCTMHCHMS 11 1
7 Anpaeruasl 1 KETOHBI 7 1
8 | KapOoHOBBIE KHUCIIOTHI M KX TTPOU3BOIHBIC 13 1
9 | YrueBojsl 10 1
10 | A3oTcoaepkaliye OpraHu4ecKie COeTMHEHUS 15 2
PesepBHOE Bpemst 3
Bcero 102 8
11 kanace
1 | Crpoenune aroma. [lepronuyueckuii 3aKOH U IEPUOAYECKAS 10
cucrema xuMuudeckux asemenToB .M. Menaeneesa
2 XuMHU€eCcKas CBsI3b U CTPOCHHE BEIIECTBA 10 1
3 | AucniepcHble CUCTEMBI M paCTBOPBI 9 2
4 | Xummnueckue peakuuu 9 1
5 | XUMHUYECKHE PEAKIIUU B paCTBOPAX 12 3
6 | OKHCINTETFHO-BOCCTAHOBUTEIILHBIE TIPOIIECCHI 9
7 | HemeTamibl 23 2
8 | Meraibl 16 2
PezepBHOE Bpemst 4
Bcero 102 11
Hroro 204 19




