AHHoTanus K padoyeii nporpamme «Xumus» (npodpuiabHbIi ypoBens) 10-11
KJIa¢Chl

Ha u3yuenne npeamera xumus oteoautcs 204 yueOHbIX yacoB 3a 2 rojia o0ydeHus, U3
pacuera 3 yac B HEJEIIO.

YpoBeHb 00yueHus - npouIbHbIH
Y4ebHUKH:

1.3.5.5.1.1 Epemun B.B., Ky3smenko H.E., [lpo3znoB A.A. u ap. Xumusd (yriryOnEHHBIHA
ypoBeHsb). 10 kitace
1.3.5.5.1.2 Epemusn B.B., Ky3smenko H.E., JIpoznos A.A. u ap. Xumust (yrinyOaEHHbIH
ypoBeHb). 11 knacc

Pabouas IMporpaMmMa COCTaBJICHA Ha OCHOBE

e denmepanbHOrO0 KOMIIOHEHTA TOCYJApCTBEHHOTO CTaHAapTa CpemHero  odImero
obpazoBanns 1Mo XuMHH (TIpodUIbHEI ypoBens) (mpukaz MO ot 5 mapra 2004 r. Ne
1089);

e [IpuMepHOH MPOrpaMMEI CPETHETO (TTOJIHOr0) 00I1ero o0pa3oBaHus 10 XUMHH
(mpodHIBHEIM YPOBEHB), PEKOMEHIOBaHHOH MUHHCTEPCTBOM 00pa3oBaHus U HayKu PO,
2004 r.

M3ydyenne XUMHM Ha Npo(UILHOM YpoBHE cpenHero (momnHoro) obmero obpasobaHus
HAIPaBIIEHO Ha JIOCTHIKEHHE CJIE/IYIOLIMX IeJiei:

- OCBOEHHE CHCTEMB! 3HAHWH O (YHIAMEHTANBHBIX 3aKOHAX, TEOPUSX, (aKTaX XHUMUH,
HEOOXOIUMBIX JUIS IOHMMAaHus HaydHOH KapTHHBI MHpA;

- OBJIaJIeHHe YMEHUSIMHU: XapaKTepH30BaTh BEINECTBA, MAaTEpPHAIbl i XUMHUUIECKUE PEaKI[HH;
BBINIOJHATH JJADOpaTOPHBIE YKCIIEPUMEHTHI; IIPOBOJUTE PACUEThl IO XUMHYECKHM (GopMyiam u
YpaBHEHHSIM; OCYIIECTBISTh MOUCK XUMUYECKOH HH()OPMAIMK U OLIEHUBATh €€ JIOCTOBEPHOCTH,
OpHEHTUPOBATHCS M IPHHUMATh PELICHHS B IIPOOJIEMHBIX CHTYaIHAX;

- Pa3BHTHE IT03HABATENbHBIX UHTEPECOB, HHTEIUIEKTYAIBHBIX H TBOPUYECKHX CIIOCOOHOCTEH
B IIPOIIECCE M3YUCHMS XMMHUUYECKO HAyKH M €€ BKJIaJa B TEXHUYECKHUH IPOrpecc LUBUIH3AINH;
CIIO’KHBIX H IPOTHBOPEUMBBIX IIyTEH pa3sBUTHA HIEH, TEOPHHl M KOHLENUIHH COBPEMEHHOH
XUMUH;

- BocnuTaHue YOEXKICHHOCTH B TOM, YTO XMMHS - MOIIHBIM MHCTPYMEHT BO3JICHCTBHS Ha
OKPYXKAIOIIYI0 CPEely, M YyBCTBA OTBETCTBEHHOCTH 3a IIPUMEHEHHE MOJNYYEHHBIX 3HAHUH H
YMEHHI;

- MpUMeHeHHe TOTyUYeHHLIX 3HaHuH U ymMeHu nms: 6e3omacHoif paboThHI ¢ BelecTBaMH B
naboparopuu, OBITY W Ha IPOM3BOJICTBE; pEUICHUs INPAKTUYECKHX 3aJad B IOBCEIHEBHOM
KHU3HH; TPENYIPEXKICHUS SBICHUH, HAHOCAIIMX BpeJ 3JO0POBBIO HYENOBEKA M OKpYKaromiel
cpejie; ITPOBEJICHHST HCCIIEIOBATEbCKHX paboT; CO3HATENBFHOr0 BEIOOpA mpodeccuut, CBA3aHHON
C XHMHEH.
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Ilnanapyemble pe3y/ibTaThl
B pe3yabTare H3y4eHHs] XHMHMH HA NPOQHILHOM YPOBHE YHYEHHK [10JKeH

3HATH/MIOHUMATh:

- POJIb XUMHH B €CTECTBO3HAHUH, €€ CBS3b C IPYTHMH €CTECTBEHHBIMH HAYKaMH, 3HaUCHHE B
YKH3HH COBPEMEHHOTO O0IIECTBA;

- BakHEHINMe XMMHYECKHE IMOHSTHS: BEIIECTBO, XMMHUECKHUIl 3JIEMEHT, aTOM, MOJICKYIIa,
Macca aTOMOB ¥ MOJIEKYJI, HOH, PaIiKasl, a/UlOTPOIHs, HYKIHIAB H H30TOIBI, aTOMHBIE S-, -, d-
opOHTaIM, XHMHYECKAsl CBA3b, DNEKTPOOTPHLATENBHOCTh, BAJIEHTHOCTH, CTEICHb OKHUCICHHMS,
rubpumusanus opOuTaieil, NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ, MOJb, MOJSpHAs Macca,
MOJIAPHEI 00beM, BEIECTBA MOJEKYJISPHOTO H HEMOJEKY/ISPHOIO CTPOCHHS, KOMILIEKCHEIE
COEJIMHEHHNS, TUCIIEPCHBIE CHCTEMbI, HCTHHHBIC PACTBOPEL, IEKTPOJIMTHYECKAS TUCCOIIHALIA,
KHCIIOTHO-OCHOBHBIE PEAKIIHH B BOJHBIX PacTBOPAX, THAPOJIH3, OKHCJIECHHE M BOCCTAHOBIICHHE,
3IEKTPOIIN3, CKOPOCTh XMMHYECKOH PeaKIHH, MEXaHH3M PeaKIHH, KaTalu3, TEIIOBOH addexr
peaKiuu, HTANBIHMS, TeIoTa 00pa3oBaHMs, SHTPOIMs, XHMHYECKOE PABHOBECHE, KOHCTAHTA
PaBHOBECHS, YIVIEPOJNHEIM cKeneT, (YHKIHMOHANbHAs IPyIla, TOMOJIOTHS, CTPYKTYpHas H
IIPOCTPAHCTBEHHAA M30MECPHS, HWHIYKTHBHBIH M Me30MepHEIL dhdeKTs, snekTpodui,
HyK1e0(dII, OCHOBHBIE THIIBI PEaKIHil B HEOPraHHYECKOH U OPraHndecKoil XUMHH;

- OCHOBHBIE 3aKOHBI XHMHH: 3aKOH COXPAHEHHs MacChl BELIECTB, IEPHOJUYECKHH 3aKOH,
3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrazpo, 3akoH ['ecca, 3aKoH IEHCTBYIOIIMX Macc B
KMHETHKE ¥ TEPMOIHHAMUKE;

- OCHOBHBIE TEOPHHM XHMHH: CTPOCHHS aTOMa, XMMHYECKOH CBf3H, SJIEKTPONHTHYCCKOH
IIMCCOIMAIMH, KHCIOT M OCHOBAHHM, CTpPOEHHs] OpraHHYecKHX COeNMHEHMH (BKIOYas
CTEPEOXHMHIO), XHMHYIECKYIO KHHETHKY H XHMHYECKYIO TEPMOIUHAMHUKY

- KJIaCCH(HKAIHIO H HOMEHKIIATypy HEOPTaHUUECKHX M OPraHHYECKUX COCIHHEHHUH;

- IPUPOHEIE HCTOYHHUKH YIIIEBOIOPOJIOB H CIOCOOB! HX NepepaboTKy;

- BEIIECTBA M MATEPHAJBI, IMHPOKO MCHONL3yeMBble B IPAKTHKE: OCHOBHBEIC METAIIBI H
crmaBel, TpaduT, KBapl, CTEKIO, IEMEHT, MHHEpaibHble YNOOpeHHs, MHHEPAIbHBIE H
OpraHHyuecKue KHUCIIOTHI, IEeN0YH, aMMHaK, YIJIE€BOAOPO/bl, (eHOl, aHUINH, METAHO, 3TaHOIL,
STUJICHIIMKONL, TIHMIEPHH, (OpMaNbIETHI, aleTalbJerH/l, AamneToH, TIII0KO3a, Caxaposa,
Kpaxmall, KJIeT4aTka, aMHIHOKHCIIOTHL, OeJIKH, HCKyCCTBEHHBIE BOJIOKHA, KaY4yKH, IIIACTMACCHL,
JKHPBI, MBLITA ¥ MOIOIIHE CPENICTBRA;

YMeTh:

- Ha3bIBATh W3YYEHHBIC BEIECTRA IO "TPUBHAIBHONR" M MEXKIYHAPOAHOH HOMEHKIATYpaM;

- OIPEENSATh. BAIEHTHOCT U CTENIeHb OKUCIIEHHS XHMHYECKHUX dJIEMEHTOB, 3apsijl HOHA, THIT
XMMHYECKON CBSI3H, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, THUIl KPHCTAIHYECKOH PELICTKH,
XapakTep Cpe/ibl B BOAHBIX PACTBOPAX, OKUCIHTEND H BOCCTAHOBUTENb, HATPABICHAE CMEIICHHS
PABHOBECHs IO/ BIHSAHMEM Da3IHYHBIX (PAKTOPOB, H30MEPHI M TOMOJIOTH, IPHHAIEKHOCTH
BCIIECTB K pa3IMYHBIM KJaccaM OPraHWYECKHX COEJMHEHHH, XapakTep B3aHMHOIO BIIMSHHS
aTOMOB B MOJIEKYJIaX, THIIBI PeaKiiii B HEOPraHUUECKOH W OPraHHYECKON XUMHH;

- XapaKTeph30BaTh: S-, P- ¥ d-3JEMEHTHI 110 HX HONOKEHHIO B IIEPHOIUYIECKO cucTeme 1.
M. Menpeneepa;, o0IIHe XMMHYECKHe CBOMCTBA METAIOB, HEMETAIOB, OCHOBHBIX KIIACCOB
HEOPraHWYEeCKHX  COCIWHEHMH; CTPOEHHE H  CBOMCTBA  OPraHMYECKHX  COCHMHCHUH
(YTIIEBOMIOPOJIOB, CHHUPTOB, (HEHOJOB, ATHIETHIOB M KETOHOB, KapOOHOBBIX KHCIIOT, aMHHOB,
AMHHOKHCJIOT U YIJIEBOOB);

- OOBSICHATH: 3aBHCHMOCTL CBOMCTB XUMHYECKOTO dJIEMEHTa H 00pa30BaHHBLIX MM BEILECTB
OT TONOXKEHHs B mnepuomudeckod cucteme JI.W. Menzeneesa;, 3aBHCHMOCTB CBOKCTB
HEOPTraHHYECKHX BELICCTB OT HX COCTaBa M CTPOCHMS; IIPHPOLY M Crocodbl 0OpasoBaHuMs
XHMHYECKOH CBS3M; 3aBHCHMOCTH CKOPOCTH XHMHYCCKOHM peakIHM OT pasiH4HBIX (AaKTOpOB,
PEAKIHOHHOM CITOCOOHOCTH OPTaHUYECKHX COEIMHEHHH OT CTPOCHHS HX MOJIEKYIL;



- BBIIOJIHATE XHMHYECKHH KCIIEPHMEHT T10: PACITO3HABAHUIO BAKHEHIIHMX HEOPraHUIECKHUX
M OpraHHYeCKHMX BEINECTB; MOJIYYEHHIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS K H3YYCHHBIM
KJIaccaM COE/IMHEHHIH;

- IPOBOJIATH PACYETHI IO XUMHUYECKUM (OpPMyJiaM ¥ YPaBHEHHAM PEAKIIHH;

- OCYIIECTBJIATH CAMOCTOATENBHBIH MOMCK XHMHYeCKOH MH(pOpMalui ¢ HCIOJIb30BAHHEM
pa3sNMYHBEIX HCTOYHMKOB  (CIPABOYHBIX, HAy4YHBIX M  HAy4YHO-NOMYJSPHBIX — H3/aHHUH,
KOMIIBIOTEPHBIX 0a3 JIAHHBIX, pecypcoB MHTepHEeTa); UCIIOB30BATE KOMITBIOTEPHbIC TEXHOJIOTHH
711 06paboTKH M Iepeiadn HHPOPMAINH U ee IPeCTaBIeHNs B Pa3THIHEIX hopmax;

HCII0JIb30BaTh NPHOOPETEeHHbIE 3HAHHS W YMEHHSl B NPAKTHYECKOH JesATeIbHOCTH H
MOBCeHEBHOH JKU3HM JIJIA:

- [OHUMAaHHs TIOOANBHBEIX TPOOJIEM, CTOSIIHX IEpel YEIOBEYSCTBOM: IKOIOTHMYECKHX,
SHEPTeTHYECKUX H CHIPHEBBIX;

- 0OBACHEHHS XMMHUYECKUX SBICHHMN, MPOUCXOSIINX B IPUPOJIE, OBITY M Ha IIPOU3BOJICTBE;

- DKOJIOTHYECKH TPAMOTHOTO IOBEJACHUS B OKPYKalOLIeH cpeie;

- OLIEHKH BIHAHHSA XHMHUYECKOTO 3arpsi3HCHHs OKPYXKalOIIel CpeAbl Ha OPraHH3M 4eoBeka
U JIpyTUe XHBEIE OPraHHu3MEIL;

- 6ezomacHoit paboTHI ¢ BEIECTBaMHU B TaOOPAaTOPHH, OBITY H HA IPOM3BOJICTBE;

- ONpeleNeHHs BO3MOXKHOCTH IIPOTEKaHHS XMMHYECKHX IIPEBpAIlCHHH B Pa3IHIHBIX
VCIIOBHSX M OLIEHKH UX ITOCIIECICTBHH,

- pacro3HaBaHus U UJICHTH(HKAIUH BXHEHIINX BEMICCTB U MATEPHATIOB;

- OIICHKH KQueCTBa IMUTHEBOM BOABI H OTAEJIBHBIX IHIIEBBIX MIPOTYKTOB,

- KPHTHYECKOH OLEHKH JOCTOBEPHOCTH XHMMYECKOH HH(OpPMaluy, MOCTYNAIOLICH H3
pa3M4YHBIX HCTOYHHKOB;

- npuoOpeTeHHs IPAKTAYeCKOr0  ONBITAa  JIEATENBHOCTH,  [PEIINECTBYIOMEH
npodecCHOHANIBHOM, B OCHOBE KOTOPOH JNEKHT JAHHBIH yUeOHBIA IpEIMET.



O0s3aTeTbHBIH MUHHMYM CO/IepKaHHS

MeToabl HAYYHOTO TO3HAHMS

Hayunble METONbl HMCCIEIOBAHHS XHMHYECKMX BEIIECTB W mpeBpalleHuil. Poib
XHMHYECKOr0 SKCIIEPMMEHTa B IIO3HAHWHM TPHPOABL. MojennpoBaHHe XUMHYECKHX SBICHHH.
B3auMOCBsA3b XUMHH, (U3HKH, MATEMATHKH U Ononoray. EcTecTBeHHOHAYYHAS KAPTHHA MUPA.

OcHOBBI TeOpeTHYECKOH XUMHH

ATtoM. Mojienu cTpoeHds atoMa. SIApo M HYKITOHBL HyKiauael ¥ H30TOMBL DIEKTPOH.
Jlyanusm snextpona. KBaHTOBbIe umcina. AToMHas opOMTais. PacnpejesieHHe SIEKTPOHOB IO
opbuTanaM. DieKTpoHHas KOH(Hrypamus atoma. BaneHTHBIC 37eKTpOHBL OCHOBHOC H
B030YyKIeHHBIE COCTOSHHS aTOMOB.

CoBpemennas (OPMYIHPOBKA IEPHOJMYECKOIO 3aKOHA H COBPEMEHHOE COCTOSHHE
IEPHOINYECKOH CHCTEMBI ~XUMHYecKuX onieMeHToB JILVI. MenjeneeBa.  DIeKTPOHHBIE
KOH(HUTYpaIMy aTOMOB [IEPEXOIHBIX DIIEMEHTOB.

Monekynsl B XHMHuYeckas cBa3b. KoBaneHTHast CBA3b, €€ PA3HOBHAHOCTH M MEXaHH3MBI
obpa3oBaHHA.  XApaKTEPHCTHKH  KOBAIEHTHOH  CBs3M.  KOMIUIEKCHBIE — COCHMHCHHL.
DIEKTPOOTPULATENBHOCTE. CTENeHb OKHCIEHHA M BalCHTHOCTh. [MOpHIM3allus aTOMHBIX
opbuTaneii. IlpocTpaHcTBeHHOE CTpoeHHE Mojekyl IlomsprocTs Monekyl. MoHHasS CBS3b.
Meratadeckas CBA3b. BOJOPOAHAs CBs3b. MeXMONEKyIsIpHBIE B3auMoJedcTBHA. EnuHas
IIPUPO/Ia XUMHYIECKUX CBI3EH.

BemecTBa MOJIEKYIAPHOTO H HEMONEKYISIPHOro cTpoeHus. COBPEMEHHEBIS NIPE/ICTABICHUS O
CTPOEHHH TBEPIBIX, KUAKHX H ra3000pa3HbIX BEIIECTB.

IprurHBl MHOTOOOPA3Ks BEILECTB: H30MEPHS, TOMOJIOTHS, aJUIOTPOIH S, H30TOIIHS.

Knaccudukarys # HOMEHKJIATypa HEOPTaHHHYECKUX H OPTaHHYESCKHX BEIIECCTB.

UpcTeie BemiecTBa M cMecd. JlucmepcHsle cucreMbl. KoumouaHele CHCTEMEL MCTHHHEE
pacTBOophl. PacTBopenme Kak (H3MKO-XuMHUeckHii mnpomecc. TemnoBbie sBICHHA TIPH
pacteopenud. CriocoOBl BEIpaXXeHHs KOHIICHTPAIMK PACTBOPOB: MaccoBast 1071 paCTBOPEHHOTO
BEIIECTBa, MOJISIPHASI U MOJISIIbHAS KOHIIEHTPALlHH.

XUMHUECKHE PeaKIMH, UX KIaCCH(UKAINSI B HEOPTaHUYECKOH H OPraHHYeCKOH XHMHHL.

3aKOHOMEPHOCTH IMPOTEKaHHs: XHMHUecKHX peakunuil. TeruioBbie s(QexTs peakimi.
TepMoxumudeckue ypapHenus. [Tonstie 06 SHTANBIHK M 3HTponuu. JHeprus I'mbdca. 3akoH
I'ecca u crie/ICTBUS U3 HETO.

CKOpOCTh Peakiiy, e 3aBHCHMOCTh OT Pa3IHYHBIX (aKTOpoB. 3aKOH NEHCTBYIOMHMX Macc.
JneMeHTapHBIE M CIOXHEBIE Peakiud. MexaHusM peakiuu. DHeprusi aktupanuu. Karamus u
KaTaau3aTopsl.

O6patEMocTh peakuuif. Xumudeckoe paHoBeche. KoncTanta pasrosecus. CmelneHne
PABHOBECHS TIO IeHCTBHEM PasIHYHEIX dakTopos. [Tpuniun Jle Hlartense.

DnekTponuTuueckas amccoumarms. CunpHble H  cnabele  smektponutel.  Koncranra
Jccormanyi. Peakiuy HoHHoro odMena. ITponseeicHHe pacTBOPUMOCTH. KHMCTOTHO-0CHOBHBIE
B3aUMOJCHCTBHA B pacTBopax. AmborepHocTs. MoHHOE mpousseneHue BOAbL BonopomHsri
nokasarens (pH) pactBopa.

[uapou3 OpraHHyecKiX 1 HEOPTaHHIECKHX COE/IMHEHH.

OKHCIUTENLHO-BOCCTAHOBUTEIBHBIE peakiuu. MeToapl SIEKTPOHHOTO M BJIEKTPOHHO-
HOHHOTO OanaHca. Paj cTaHZapTHRIX SJIEKTPOAHBIX HOTeHNManoB. Kopposus MertamioB u
CIIOCOOBI 3aIIUTH! OT Hee. XHMHUYECKHe HCTOYHUKH TOKa. DJIEKTPOJIM3 PAaCTBOPOB U PaCILIaBOB.

Heoprannyeckasi XuMHs

XapakTepHble XHMHYECKHE CBOKMCTBA METAIOB, HEMETAlJIOB M OCHOBHBIX KJIaccoB
HEOPraHUYECKHX COECTHHCHHH.

Bomopoa. M3orons! Bogopozna. CoefrHeH:s BOJOPOA ¢ METAIUIaMK M HeMeTaaMu. Boza.
[Tepoxcun Bomopoaa.



Tanorensl. ['anorenoBoopoet. ['anorenunsl. Kucnopoaconepiariie coeHHEHUS XI0Pa.

Kucnopoa. Oxcunsl B nepokcuasl. O30H.

Cepa. Ceposomopozn u cynbduasl. Oxcunnl cepbl. CepHUCTast X CEPHast KUCIOTEI M KX COJIH.

A30T. AMMHAK, cony aMmMoHHs. Okcuipl a30Ta. A30THCTas M a30THAS KHCIIOTHI ¥ HX COJIH.

dochop. Pocdun. Oxcumst hochopa. Docdopusie kucnotsl. Opropocdarst.

Yraepon. Meran. KapOuas! Kanblus, alFOMAHUS U XKEIE3a. YrapHelif 1 YITIEKHCTIBIA Ta3bl.
VYronpHas KACIOTa H €€ COMIH.

Kpemunit. Cunan. Oxcnn kpemuus (IV). KpeMHHEBBIC KHCIOTBI, CHIIIKATEL

BnaroponHsle rasel.

[I{en0YHEIE H MIETOYHO-3eMeNbHBIE METAJLIbl H HX COEIUHCHHUS.

ANIOMHHUH ¥ €70 COeTUHEHHS.

[lepexo/Hble 3IEMEHTHI (Meb, cepeOpo, IHMHK, PTYTh, XPOM, MapraHell, jeie30) M Hx
COeTHHEHHS.

KoMILIeKcHbIe COe/IHHEHHS IEPEX0IHBIX JIEMEHTOB.

O6mme crocobsl TMoNydeHHs MeTauioB. IloHsTHe 0 Merammypruu. Criasbl (YepHbie H
I[BETHBIE).

OpraHuveckass XMMHS

TeopHss CTPOEHHS OpraHMYECKHX COeIMHEeHHMH. YTnepommblii ckeneT. Pamukal
OyHKUEOHANBHAS Tpymma. 1 oMoONOTH #  romonoruueckuit  psan.  CIpykTypHas o
NPOCTPAaHCTBEHHAs H30Mepus. THIBI cBA3€H B MOJEKynax OpraHMYeCKHX BEIIECTB U C1oco0BbI
HX pa3pblBa.

THIIBI peaKInii B Opranmdeckoii Xumun. VIOHHBIH ¥ paTHKaIbHbIH MEXAHU3MBI PEAKIHH.

AJIKAHBI B HHKJIOQTKAHBL. AJNKCHBI, THEeHbl. AJKuHEL Berson u ero roMonora. CTHPOIL.

["ayoreHONpPOU3BOAHBIE YTIEBOJOPOIOB.

OnHOATOMHBEIE M MHOroaroMHble cmupThl. ®eHoubl. lIpocTble 3(upBL. ANBICTHIB H
keToHEL. KapOOHOBEIE KHCHOTHL (YHKIMOHANBHBIE IPOM3BOAHBIE KapOOHOBBIX ~KHCIOT.
Ci105kHBIe 3(UPEI HEOPTAHAYECKHX H OPTraHUYECKHX KHCIOT. JKHPBI, MBLTA.

Vrnesoasl. MoHOCaXapH/Ibl, JIMcCaXapHIbl, IOJTHCAXapHIBL

HutpocoeauneHus. AMUHBEL AHHUIHH.

AmuHOkuCnoTEL [lentumst. bemkn. CTpyKTypa 6€nKoB.

ITuppon. IMupuaun. [IMpUMHAMHOBEIE M IIyPHHOBBIC OCHOBAHHS, BXOISNIHE B COCTaB
HYKJIEMHOBBIX KHCIOT. [IpeacTaBnenne 0 CTpPYKType HYKICHHOBBIX KHCIIOT.

BEICOKOMOJIEKYISPHBIE COeTUHEHNS. Peakinu OIHMEPU3aIlii 1 TIOTHKOHICHCALUH.

DKcHepHMEHTAIBHbIE OCHOBBI XMMHH
TTpaBuna pabotel B naboparopuu. JlaGoparopuas mocyna u obopynosanue. Ilpasuna
6€e30MacHOCTH P paboTe ¢ eKUMH, TOPIOYUMH H TOKCHYHBIMH BEIIECTBAMH.

du3MdecKHe METOAB pasieleHHs cMeceil M OYHCTKM BemiecTs. Kpucrammsarms,
SKCTPAKIIMS, TUCTHILLAIHA.

CuHTE3 OPTaHMYECKHX M HEOPraHHUECKHX Ira3000pasHbIX BEIIECTB.

CuHTe3 TBEPIBIX H JKHIKHX BellecTB. OpraHiyecKue pacTBOPHUTEIH.

KauecTBeHHBIH M KOJNHMYECTBEHHBIH aHamm3 BemecTB. ONpelneneHHE XapakTepa Cpelbl
WnukaTophl. KadecTBEeHHBIE PeaKIK HAa HEOPTAaHUYECKHE BEMECTBA M HOHBL VneHrnukanus
OpraHUYecKUX COeMHeHuH, obHapyKeHHe (QyHKIHOHANBHBIX IPyNI. M3Mepenue dusuueckux
CBOMCTB BemecTB (Macca, o0beM, MmIoTHOCTh). CoBpeMeHHbIE (HM3HKO-XHMHYECKHE METOJIbI
YCTAHOBJIGHHS CTPYKTYPHI BellecTB. XHUMHYECKHE METOMIBI pa3eeH s CMECeH.

XuMHA H 5KH3Hb
XHUMHUECKHE IPOIECCHl B JKHBBIX OPraHM3Max. bHOJOTHYEeCKH aKTHBHBIE BEIIECTBA.
XumMusi ¥ 300poBbe. [IpobiieMbl, CBI3aHHbBIE ¢ IPUMEHCHHEM JIEKAPCTBEHHBIX IIPENIApaToB.



XuMHS B TIOBCEIHEBHOM M3HH. Mololue H uyucTsiine cpenctsa. Ilpasuna GezomacHoi
paboThI cO cpeacTBaMH OBITOBOH XHMHH.

O6ue NPHHIMIGI XAMHYECKOH TeXHONOTHH. IIpHpOjHBIE HCTOUYHHMKM XHMMHYECKHX
BEIIIECTB.

ITomumepel. [Tnactmacchl, BOIOKHA, KaydykHd. HOBEIC BEIECTBA H MaTepHalbl B TEXHHUKE.

XuMHYECKOe 3arpsi3HEHHE OKPYIKalOIIeH CpeJibl U ero MOCIeICTBUS.

I[Ipo6nempl GE3011aCHOTO HCIIONB30BaHMs! BEIECTB H XMMHUYECKHX PEakIuil B COBPEMEHHOH
sxu3HA. ToKCHYHBIE, FOPIOYNE U B3PEIBOOIIACHBIE BEIECTRA.

WcTouHMKH XMMHYecKod WH(opManuy: ydeOHble, HAay4HblE M HAy4YHO-TIONYJAPHBLIC
M3IaHUS, KOMITLIOTEpPHEIE 0a3bl aHHbIX, pecypcsl FHTepHeTa.

Copep:xaHne M0 aBTOPCKOH IporpamMmme
10 xiace
102 g/rox (3 4/uen.)

Tema 1. IlosTopeHne u yruy0aeHne 3SHaHHIA

Tema 1. IloBropenne u yriay0aeane 3HAHHH (18 4.)

ATOMHO-MOJIEKYIJIIpHOE YyeHHe. BemecTsa MOJIEKYIIIPHOTOHEMONEKYIAPHOTO CTPOCHH.
KayecTBeHHBII M KOJMYECTBEHHEBIM cocTaB BemecTsa. MonsgpHad ¥ OTHOCHTENbHAs
MOJICKYJIIPHAS MaccChl BeliecTBa. MonbHas 101 ¥ MaccoBas J0JIs SJIEMEHTA B BELIECTRE.

Crpoenne aroma. AromHas opbutans. [IpaBwia 3amonHeHMs — 3JIEKTPOHAMH
aToMHBIXOpOHTanel. Banentusie a1ekTponbl. [lepuommdeckuit 3akoH. POPMYIHPOBKA 3aKOHA B
CBETE COBPEMEHHELIX MPECTABJIEHHIl 0 CTPOEHMH aroMa. V3MeHeHHe CBOMCTB 3JIEMEHTOB M MX
COeHHEHMH B IIepHoaax ¥ rpymiax.

Xumudeckass CBA3b. DNEKTPOOTPHIATENBHOCT. BHABI XHMHYECKOH cBsizu. MouHas
cBs3b. KOBaIGHTHAs HENOJspHas M MOJApHAs cBi3b. OOMEHHBIH H TOHOPHO-AKIENTOPHBIH
MeXaHH3M 00pa30BaHHs KOBAIECHTHOI MOJIAPHOH cBa3u. ['eoMeTpHs MoseKybl. Meranmyeckast
cBs3b. BozoponHas cBsA3b. ArperatHele COCTOSHHA BeEINECTBA. THIBl KPHCTAIUIMYECKUX
pEeLIeTOK: aTOMHAs!, MOJIEKYJIIpHasd, HOHHAS, MeTa/THIeCcKas.

Pacuetsl 10 QopMmMyTaM W ypaBHCHHSM peakiuil. ['a30Bble 3aKOHBL YpaBHEHHE
Knaiinepona-Menneneea. 3akoH ABOrafpo. 3aKOH OOBEMHBIX OTHOUICHHWH. OTHOCHTCIBHAS
IJIOTHOCTB T'a30B.

Knaccuuraips XHMHUECKMX peakldii 10 pa3iuyHbIM [pPU3HAKAM CPaBHEHMA.
M3MeHeHMe  CTETCHH  OKHCIIEHMs  DIEMEHTOB B COCHHHEHHAX.  OKHMCIHTENBHO-
BOCCTAHOBUTENIBHBIE peakiuy. OKHCIeHHe U BoccTaHoBNeHHe. OKHCITHTENH H BOCCTAHOBHTEIH.

Mero snexTponHoro 6ananca. [lepmanranar Kanus KaKk OKHCIHTENb.



Baxueiiimue Kiaccsl HEOpraHHYeCKHX BellecTB. |'eHeTHUecKas CBSI3b MEXKJIy KilaccamH
HEOPraHuYeCKuX coeuHeHnit. Peakiyn nonnoro oomena. ['mnpomus.pH cpetbl.

Pactroprl. CriocoOBI BEIpaXKeHHsS KOJIMYECTBEHHOI'O COCTaBa pacTBOpA: MaccoBast OIS
(TIpOLIEHTHAs KOHIIEHTpAllks), MONSpHas KoHIeHTpauus. KomnouaHble pacTBopel. Jddexr
Tunnanga. Koarynamus. Cunepesuc. KommnekcHele coenuHenus. CoctaB KOMIUICKCHOTO HOHA!
KOMILIEKCOOOpa3oBaTeb, quranapl. Koopmunanuonnoe uucio. HomeHKnarypa KOMILTEKCHBIX
COeIMHEHHH,

JdemoncTpanun. 1. OOpa3ubl BEMIECTB MOJIEKYISPHOTO H HEMONEKYIAPHOTO CTPOEHHS.
2. Bosronka nopa. 3. OnpeesieHne KMCIOTHOCTH CPEIbI IPH OMOIIM HHAUKATOPOB. 4. Dddext
Tunpamns.

O6pa3oBaHKEe KOMILIEKCHBIX COSIMHEHUI IEPEXO/IHBIX METAILIOB.

JlaGoparopubie onbiThl. 1. Peaknuu wmoHHOro oOMeHa. 2. CBOMCTBa KOJUIOHIHBIX
pactrBopoB. 3. I'unponus coneit. 4. Ilomydenne u cBOHCTBA KOMIUIEKCHBIX COCNHEHHH.

IIpakTaueckas pabora Ne 1. BrimonHeHnwe SKCIEPUMEHTATBHBIX 33lad IO TEME
«PeakitionHas crocoOHOCTH BEIIECTB B pacTBOPax».

Kourpoasnas padora Ne 1 mo teme « OCHOBBI XHMHHY.

Tema 2. OcHoBHBIE MOHATHS opranumyeckoii xumuu (13 4.)

IMpeamer opramudeckoil XuMuH. OCOOEHHOCTH OpPraHHYECKHX BEIIECTB. 3HAYEHHE
OpranpuecKkoit XumMun. IIpuurHBEl MHOT00Opa3ys OPraHMYECKMX BEIIECTB. YTTIEPOIHBIN CKENeT,
€ro TUIBL HMKIHUYeCKHe, alukinueckue. KapOolumyeckne H TeTEPONMKINYECKHE CKEJIETHI.
Buapl cBi3eil B MOJEKydax OpPraHMYeCKHX BEINECTB: OJWHAPHBIE, JBOHHBIE, TPOMHBIE.
M3MeHeHre DHEPTHH CBsI3ed Mexly aroMaMH YIJIEpoja IpH YBEJIMYEHHH KPaTHOCTH CBA3H.
HachI-1eHHbIE ¥ HEHACHIICHHEIE COETMHEHHS.

DIEKTPOHHOE CTPOEHHE M XMMHYECKHE CBA3M aroMa yriaepoja. ['mOpumusanms
opOuTaeii, ee THIBI I OPraHUYECKHX COEIMHEHHH: sp’, sp*, sp. OBpasoBaHue G- i T-CBs3EH B
MOJIEKYJIaX OpraHMYeCKHX COETUHEHHH.

OCHOBHBIE MOJIOXKEHUS CTPYKTYPHOM TEOPHH OPraHMYECKHX cOoelHHEeHHH. XHMHYIECKOe
crpoenne. Ctpykrypras (opmyna. CTpyKTypHas M NIpOCTpaHCTBeHHas m3omepus. M3omepus
yraepojHoro  ckeiera.  Vsomepuss —monoxkeHms.  Mexxmaccosas — m3somepus.  Bupsl
IPOCTPAHCTBEHHON H3oMepru. Onruueckas u3oMepHsa. ONTHYECKHE aHTHIONBL XHPANIbHOCTS.
XupadbHble M axupaibHble MONEKYIEL ['eoMerpudeckas M30MepHs (yuc-, mpanc-n30MepHs).

I"'omomnorust. I'omosiory. 'omonoruyeckas pasHoCTh. [ 'OMOJIOTHYECKHE PAJIBL.



DiexTpoHHble 3¢ QexThl. Criocodbl 3amiceil peakiuit B opranuueckodl xumun. Cxema u
ypaBHeHue. YCIOBHS npoBefeHus peakimil. Knaccudurauns peakipuii OpraHH4eCcKHX BEIIECTB
0 CTPYKTYPHOMY IPH3HAKY: 3aMeLIeHHe, IPHCOSINHEHHE, OTIIENICHHE. MeXaHH3Mbl peaKIii.
CrocoGsl  pa3pelBa cBsi3u  yriepoj-yoiepon. CBoGOIHBIE pajMKaibl, HYKICODHIB K
AIEKTPOQHIIBL

KnaccuuKkaius opraHAuecKuX BellecTB H peaknuid. OCHOBHBIE KIIACCHI OPraHHYeCcKUX
coenuuenuii. Kraccupukanus opraHudecKuX COCIUHEHHH 10 (YHKIHOHANBLHBIM TPYIIIaM.
DIEeKTPOHHOE CTPOEHHE OPraHHYecKUX BEIIeCTB. B3auMHOe BIMsIHHE aTOMOB H IPYII aTOMOB.
VaaykTuBHBIA M Mesomepubii sbdexrtsr. IlpencraBienwe o pesoHance. Homenkrmarypa
OpraHHYECKHX BEIECTB. MeXIyHapornHas (CHCTeMaTHYecKas) HOMEHKIIATypa OpPraHHYeCKHX
BEIIECTB, €€ INPHUHNNNEL PanuoHanbHas HoMeHKnarypa. OKHCiIeH#He # BOCCTAHOBJICHHE B

opraanueckoi xumun. Jlemoncrpanun. 1. Mozenu opraHu4ecKuX MOJIEKYIL.

Tema 3. Yriesogopoas! (26 4.)

Ankanpl. CTpoenne Monekynsl merana. [lonsTre o kKoHpopmamusax. OOmas XapakTepHcTHKa
Kmacca, (HM3MYECKHe ¥ XHMMHYECKHME CBOMCTBA (TOpEeHHE, KATAIMTHYECKOC OKHCICHHUE,
raJOreHHPOBaHye, HUTPOBAaHWE, KPEKWHT, HHpPONH3). MexaHusM peakiul XJIOPHPOBAHKS
MeTana. AnkaHel B npupoje. CHHTETHUYECKHE CIOCOOBI TONydYeHHs alkaHoB. Meroust
TMOTYUCHHS] IKAHOB W3 AIKHITAIOreHHI0B (peaknus Biopua), mekapOoKCHIMPOBAHHEM colei
KapOOHOBEIX KHCJIOT M JIEKTPOJIH30M pacTBOPOB colel kapOOHOBBIX KucioT. [IpuMenermne
aJIKaHOB.

Iluknoankanel. OOmas XapakTepHCTHKa Kiacca, (u3pyeckue cpoicta. Buabl usomepun.
HanpsykeHHBIE W HEHANPKEHHBIE IUKIBL XHMHYECKHE CBOKMCTBA WHMKIONpONaHa (rOpeHue,
THPHUPOBAHHE, IPUCOCIUHEHHE TAOTEHOB, TaJOr¢HOBONOPOJOB, BOJBI) H IMKJIOTeKCaHa
(ropenme, XiopupoBaHue, HHTpoBanue). llomyuenwe UHKIOANKAaHOB M3 AlKAHOB M
JIATaJIOT€HAIKAHOB.

Ankensl. O61mas xapakrepuctuka kinacca. CTpoeHHe Mose-Kylbl aTueHa. Ousudeckue
cBOMCTBA alIKeHOB. | eOMeTpHyecKas HM30MepHUsl alKeHOB. XHMMHUYECKHE CBOWCTBA AIKCHOB.
Peakiuu NpPUCOEIMHEHHS IO KpaTHOH CBA3H — THAPHPOBAaHHE, TaJlOTCHHPOBAHHE,
THAPOTaOTeHUpPOBaHKe, ruaparanus. [IpaBuao MapKOBHMKOBA M €r0 OOBSCHEHHE C TOYKH
3peHHs DIEKTPOHHON TeopHH. B3amMozelicTBHe ajkeHOB ¢ GPOMOM M XNOPOM B rasoBoi (ase
uaH Ha cBeTy. OKHCIIeHHE aIKeHOB (TOpeHHe, OKMCIIEHHE KHCIOPOIOM B IIPHCYTCTBHH XJIOpHa
maytaaus, Iox JelcTBHEM cepeOpa, OKHCIEHHE TOpAYMM IOJKHCICHHBIM —PAacTBOPOM
mepMaHraHaTa Kanus, okmcieHue no Barmepy). Ilommmepusanums. IlonydeHHe anKeHOB H3

ANKAHOB, AJIKWJITAJIOTCHHI0B U JUIaJIOTCHAIIKaHOB. HpHMeHGHHG ITHJICHA H IMPOITHJICHA.



Ankanuensl. Knaccuduxanusi JTHEHOBBIX  yriieBoJopojioB. CoNpskeHHBIE JHEHBI
dusnueckie ¥ XMMHUYECKHE CBOMCTBA IMBHHWIA W H3ompena. 1,2- u 1,4-mpucoenuHenue.
[Momumepuzanus. Kayuykn. Bynkanuzamus kayaykor. Pesuna u 56onuT. CunHres OyranueHa us

OyTaHa u 3TaHoJA.

Anxunpel. OOmas xapaktepuctuka. CTpoeHHe MONEKyIsl aneTHicHa. Pusnyeckue H
XHMHUECKHE CBONCTBA aJKMHOB. Peakumu NpHCOEIHMHEHHS TaIOIE€HOB, TalOr€HOBOAOPOIOB,
BoZBL. I'myipupora-Hue. Tpumepusanusi W JuMepusarus areruieHa. KHCIOTHBIE cBOICTBa
AIKHHOB C KOHIEBOH TpoiiHo#l cBs3plo. Anerwmuapl. OKHCICHHE alKHHOB pacTBOPOM
nepManranara kamus. [lpumenenne areruneHa. KapOunHbll MeTon NHONyueHMs aleTHUIIEHA.
[Tuponus metana. CHHTE3 aNKHHOBAIKAIMPOBAHUEMALIETHINAIOB.

Apenbl. Ilonsrue 00 apomaruunocru. IlpaBuno Xiokkens. benszon — cTpoeHHe
MOJIEKYJIBL, (pu3uyeckue cBoHcTBa. I'oMonoruueckuil psi OeHsona. M3omepHs IuU3aMelleHHBIX
OeH30JI0B Ha pUMepe KCui1oJioB. Peakinu 3aMernerust B OeH30JI5HOM s7ipe (raloreHupoBaHue,
HUTpOBaHUe, AaNKWIHpoBaHWe). Peaknuum mnpucoenuHeHHs K OeH30iy (IMIpHpPOBaHHE,
XJIOPUPOBAHUE Ha CBETY).

OcoOeHHOCTH XUMHUM alnKuiIOeH30108B. [IpaBuina opHeHTAlMH 3aMECTHTENCH B peakmuax
3aMelneHusi. bpoMupoBaHKe M HUTpOBaHMEe Todyosa. OKUCIeHHE aNKUIOCH30J10B PacTBOPOM
IepMaHraHaTa kanus. | amoreHupoBanue ankuiOen3onoB B O0koByio Lenb. Peaknus Bropua—
durtHra Kak Meroja cuHTeza ainkuiOenszonoB. CTHpon Kak IIpEMEp HENpEeNeNbHOIo
apoMaTH4ecKOT0 COeTUHEHHS.

ITpupoHble HCTOYHUKH YIJIEBOJOPOAOB. [IpUpo/iHbIil W MOy THBIH HE(TAHBIE ra3bl, UX
cocra, wucnons3oBanue. Hets Kkak cMech yriaeBomoponoB. I[lepBuunas u BTOpUYHAS
nepepabotka Hedpru. Pudopmunr. KamMeHHEIH yroms.

I'eHeTHUeCcKass CBS3b MEXIY pPa3IHUHBIMH KjlaccaMH YriieBoJopoaoB. KauecTBeHHble
PEaKlMH HA HENPEIEIIbHBIE YITIEBOJOPOIBL.

I"aJioreHONPOH3BOJIHEIE  YTIIEBOJIOPO/IOB. Peakii 3aMelleHHsS TaloreHa Ha THIPOKCHIL,
HUTPOrpyIIy, nuasorpymnny. JleficTeue Ha ranoreHIpou3BOAHEIE BOJHOTO M CIIHPTOBOTO pac-
TBopa Imemoun. CpaBHEHHE peakIUOHHOM CHOCOOHOCTH anKWi-, BHHHI-, (eHmn- u
OensunranoreHuioB. lcnonb3oBaHue rajJlOreHIPOM3BOAHBIX B OBITY, TEXHHMKE M B CHHTE3E.
IMousithe o MarHuHOpraHWYeckKUX coeluHeHusX. [lomydeHme ankaHOB BOCCTaHOBIECHUEM

HOJATKaHOBHOAOBOOPOIIOM. Maznutiopeanuyeckue coeouHeHus.

demoncrpamuu. 1. bpomupoBanuerekcana Ha cBery. 2. ['opeHmemeTaHa, 3THIIEHa,

anetwiena. 3. OTHoleHHE METaHa, 3THIICHA, allCTHJICHA H OeHzona K pacTBOpaM II€pMaHraHara



Kaimis 1 OpomHOii Boze. 4. OKHCIEHHE TOJIyoIa PacTBOPOM iepMaHranara kanus. 5. llonyuenue
STHJIEHA peaKllMeil MeTHIpaTalldy 3TaHoja, aleTHIeHa — TIUIPOIM30M KapOuia Kamblus. 6.
[Tonydyenue crupona JenolUMepH3alyeil MOMUCTHPONA H HCIBITAHHE €r0 OTHOIIEHHS K
pacTBOpy NepMaHraHaTa KanHs.
JlabopaTopubie onbIThl. CocTaBlieHHEe MOJETEH MOJIEKYN ankaHOB. BsauMonelicTue
ankaHoB ¢ Opomom. CocTapneHue Mojieael MOJEKyJ HePeAEIbHEIX COeIUHEHHH.
IIpakTrHyeckas padora Ne 2. CocraBneHnue MoAeIeH MOJIEKYJl YIIIEBOAOPOJIOB.
IIpakTHueckas padora Ne 3. IlonydueHue 3TuNEHA H OIIBITHI C HUM.

KourpoabsHas padora Ne 2 110 Teme «YTIIeBOAOPOIBD».

Tema 4. Kucsiopojicoaepxkanue opranndeckne coenunennd (18 «1.)

Cruprel. HoMeHkatypa v m3oMepus cupToB. TOKcHYECcKoe AeHCTBHE HAa OPraHH3M METaHona
¥ 3TaHoja. Ou3nYecKue CROMCTBA MPENENBEHBIX OJHOATOMHBIX CIIMPTOB. XMMHUECKHE CBOHCTBA
CIHPTOB (KHCIOTHBIE CBOMCTBA, PEaKIUH 3aMEleHHs TMAPOKCHIBHOM IpYNIIBl Ha TajoreH,
MEXMOJIEKYJISpPHAass ¥ BHYTPUMOJIEKYJIspHAs  JETUIpaTallis,  OKHMCIEHHE,  PEaKIuH
YIJIEBOJOPOJHOTO pafmKana). ANKOTomsTeL. ['HAponm3, ankuiaHpoBaHHE (CHHTE3 IIPOCTBIX
sdupoB mo BumpsiMcony). IIpoMbniieHHBIH CHHTE3 MeTaHoda. MHOroaTtoMHEBIE CIHPTEL.
DTUIEHTITHKONIL W TIMIEPHH, HX (pu3uyeckue M XUMHUeckue cBoiicTBa. CHHTE3 IMOKCaHA U3
STHJICHTTIMKOIA. TOKCHYHOCTh STHJEHINIHKONs. KauecTBeHHas peakius Ha MHOT0aTOMHEIE
ciupthl. [TpocTeie 3GHUpEI Kak M30MepH! MPEASTbHBIX OJHOATOMHBIX CIHPTOB. CpaBHEHHE HX
(U3HYECKHX M XHMHYECKHX CBOHCTB CO CITUpTaMH. Peakis pacileneHHs HpOCTHIX 3(QHPOB
HOJI0BOAOPOAOM.
®enonbl. HoMenkinarypa 1 u3oMmepus. B3auMHOE BIHSHHE TPYII aTOMOB Ha NpHMepe (eHomna.
DusryecKue W XUMUUYECKHE CBOHCTBA (peHONAa M Kpe3osoB. KucioTHbe cBOMcTBa (peHONOB B
CpaBHCHHH CO CIUpTaMH. Peakimi 3aMelieHus B O€H30IBHOM KOJIBLE (TaJlOTCHHPOBAaHHE,
uutpoBanue). Oxucienne denonos. KauecTBenHrle peaxiun Ha deHon. IIpumenenne denona.
KapOoHunbHbIE COEAMHEHMs. JJIEKTPOHHOE CTpOeHHE KapOOHHNBHOH IpYNIEL
Anpmernjpl u KetoHbl. Du3nUeckue cBolcTBa (opMmanpAeruna, aueTaabAeryja, aleroHa.
Housmue 0 xemo-enoILHOU Maymomepu kKapOOHUNLHBIX cOeOUHeHU . PeaKIIMUIIPUCOETHHEHHS]
BOIGI, CIHPTOB, MMAaHOBOAOPOAa M rujapocyibpura Harpus. CpaBHEHHE pEaKIMOHHOM
CIIOCOOHOCTH AJIBJETH/IOB H KETOHOB B PEAKIUAX NMpUCOeIUHEHNS. Peakiiuy 3aMeIleH s aToMOB
BOJIOPOJIA TIPH O-YIJIEPOZHOM aroMe Ha ranoreH. IlomuMepusanms QopMmanblerujia M
anetanpaeruaa. Cunmes cnupmos 83aumooeticmeuem KapoboHunNbHbIX COCOUHEHUN ¢ PeaKmueom

TI'punssapa. OxucneHne KapOOHHIIBHBIX coeMuHeHHH. CpaBHEHHE OKHCIEHHS albIETHI0B H



KETOHOB. BoccTaHoBneHHe KapOOHHIBHEIX COeIMHEHHH B cnUpThl. KauecTBeHHblE peakiuy Ha
aNpJErHAHYI0  Tpynny.  Peakyuuansdonbno-kpomonogoii  kondencayuy.  OcoOEHHOCTH
dopmansaeruna. Peakuus Gpopmanbaeruaa ¢ peHomIoM.

KapboHOBbIE ~ KHCJIOTBEL. ~ DJIEKTPOHHOE  CTPOEHHE  KapOOKCHJIBHOH  IDYIIIEBL

I'oMonoruyeckuit pay npenenbHEIX 0JHOOCHOBHEIX KapOOHOBBIX KHCIOT. DU3HUECKUE CBOICTBA
KapOOHOBBIX KHCJIOT Ha NpHMEpPe MYpPaBBHHOM, YKCYCHOH, IPONHMOHOBOHM, NaJlbMHUTHHOBON U
CTEapUHOBOHM KHCJIOT. XHMHYECKHE CcBOHcTBa KapOOHOBHIX Kucior. KucnorHsle cBoicTBa
(M3MEeHEHHe OKPacKH WHINKATOPOB, PEAKIlHH ¢ aKTHBHBIMH MeTalllIaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHHSAMH, COJsIMHE). M3MeHeHHe cHIIBI KapOOHOBBIX KHCIOT IIPH BBEJCHHH IOHOPHBEIX H
aKLEeNTOPHLIX 3amecTuTeNel. BiammonelicTBue KapOOHOBBIX KHCJIOT €O CHMpPTaMH (peakmus
srepudukanun). ['amoreHupoBaHue KapOOHOBBIX KHCIOT B O0koByto Hetib. OcoGeHHOCTH
MYypaBBHHOH KHCJIOTEL. BakHeimue npeacraBuUTenH Kiacca KapOOHOBBIX KHCIOT M HX
npuMenenue. IlonydyeHne MypaBBHHOH H YKCYCHOM KHCIOT B IIPOMBIIIJIEHHOCTH. BeIcInne
kapOoHoBele kHcnotTel. IllaBeneBas KHCIOTA Kak IIPEACTaBUTENbL IHKAPOOHOBBIX KHCIOT.
IIpeycraBneHue 0 HEMpeAeNbHEIX M apoMaTHUecKuX KucioraX. OcOOEHHOCTH MX CTPOSHHUS H
CBOICTB. 3HaueHNE KapOOHOBBIX KUCIIOT.
OyHKIHOHATBHEIE MPOU3BOJIHEIE KapOOHOBBIX KHCNOT. [loiydeHHe XIIOPaHTHIPHIOB |
AHTHAPUIOB KHCIOT, HX Trujapoius. IlonyueHue CHOXHBIX 3(HPOB C HCIOIb30BAHUEM
XJIOPAHTHAPHIOB ¥ aHTHIAPUIOB KHUCIOT. CloKHEBIE AQUPE! KaK HU30Mephl KapOOHOBBIX KHCIIOT.
CpaBHeHHe (PU3MYECKHX CBOMCTB M PeakMOHHOM CIIOCOOHOCTH CIOXKHBIX 3(HPOB U U30MEPHBIX
UM KapOOHOBEIX KHCIOT. ['Maponu3 cioXHBEIX 3¢upoB. CHHTE3 CI0XKHBIX 3GHPOB (eHOIOoB.
Cnoxkaele 3hHUPB HEOpraHW4YecKuX KHcioT. Hurtpormunepun. Amuasl. Coin kapOOHOBBIX
KHCIIOT, HMX TEPMHYECKOe pa3zlioKeHHe B IpUCYTcTBUH Ienoyu. Cunte’ KapOOHMIIBHBIX
coeJIMHEH Ui paznokeHneM KalblIHeBLIX coliel KapOOHOBBIX KHCIIOT.

demoncrpanun. 1. B3auMopeiictBue HaTpusi ¢ 3raHoioM. 2. OKHCIEHHE 3TaHoJa
oxcunoM Memu. 3. 'openue sraHona. 4. Baumoaelictie mpem-0yTHIIOBOTO CIIMPTA ¢ COJISHOH
kuciaoToi. 5. Monodopmuas peaknms. 6. KauecTBeHHas peakiiys Ha MHOTOAaTOMHEBIE CITHPTEHI.
KauectBennsie peakiuu Ha (enomnsl. 8. Onpenenenue anbpIerHaI0B IPH IOMOIMH KaUeCTBEHHBIX
peaxnuii. 9. Oxucnenue anpaerunoB nepmanranatoM kanus. 10. ITomydyenne cnoxHEIX 3GHpOB.

Jla6opaTopubie onbiThl. 5. CBoiicTRa 3THIOBOrO cnupra. 6. CBoMcTBa ramiepuHa. 7.
CpoiicTea (penona. Kayecrsennsie peakiuu Ha ¢enonsl. 8. CpoiictBa dopmanuna. 9. Croiicrea
yrcycHoH kuciotsl. 10. Comu kapOOHOBEIX KHCIIOT.

IIpakTueckan padora Ne 4. [Tonyyenue OpomaTana.

IIpakTHueckas padora Ne 5. Ilonyuenue anerona.

IIpaxTuueckas padora Ne 6. [lonyuerne yKcycHOH KUCIIOTHL.



IpaxTHyeckas padora Ne 7. [lonydenue sTunanerara.
IMpakruyeckass paGora Ne 8. Pemenne >KCIepUMEHTAIBHBIX 347a4ll0  TEME
«Kucnoponconepikalue OpraHu4ecKyue BEIeCTBay.

KonTpoabsnas padora Ne 3 o teme «Kuciopojicoaepkaliie OpraHi4eCcKHe BEMECTBay.

Tema 5. A30T- 1 cepocoep:kamue coeIHHeHHs (54.)

Humpocoeounenua. InexmpoHHoe cmpoeHue HUMpPo2pynnol. Honyuenue
HUmMpocoeouHeHul. Bapviguamule eeuyecmea.
Awmwunel. M3omepust amunOB. [lepBuumble, BTOpHUHBIE M TpEeTHYHbIE amHHBEL Ou3nyeckue
CBOWCTBa MPOCTEHIMMX aMHUHOB. AMHIHBI KaK OpraHudeckue ocHopanus. ColM anKkuIaMMOHHS.
ANKHTHPOBAHHE W AalWIHPOBaHWE aMWHOB. PeaklMu aMHHOB € a30THCTOH KHCIOTOH.
Apomarrdeckde amMHHBL. AHWIMH. B3auMHOe BIHsSHHE TPYNII aTOMOB B MOJEKYJl€ AHHIIHMHA.
XHUMHUECKHE CBOMCTBAa aHWIMHA (OCHOBHBIE CBOWCTBA, PeakIHH 3aMEIICHHs B apOMaTHUECKOE
SOpO, OKHCIeHHe, ayunuposanue). Huaszocoeounenus. llomydeHne aMHHOB M3 CIMPTOB H
HUTpocoenuHeHuit. [IpuMenenre aHuIMHA.

Cepoopranmnueckie coequHeHus. [IpeicraBieHne O CepOOPraHUYECKHX COCAMHEHHSX.
OcoOeHHOCTH HX CTPOEHHSI H CBOIMCTB. 3HAaUeHHE CEPOOPTaHHYECKUX COCIMHEHUH.

Ileteopuuiiel. @ypad W OHPPON KaK IIPEACTABUTENH ISITHWIEHHBIXTETEPOLMKIIOR.

DJIeKTPOHHOE CTpOEHWE MoyeKynbl muppona. Kucnorsele cpoiictBa muppona. Ilupuamm kak
IpPEICTABATENh ECTHYICHHBIXTCTEPOLHKIOB. DIEKTPOHHOE CTPOCHHE MOJEKY/Ibl IHPH/IMHA.
OcHOBHEIE CBOMCTBA MUPHIANHA, PEAKIIUH 3aMelleH s ¢ apoMaTHYeckuM saapom. Ilpencrasienne
00 uMHIa30J1€e, THPHANHE, TYPHHE, yPHHOBBIX H MHPHMHIMHOBEIX OCHOBAHUSIX.

Jemoncrpauun. 1. OcHoBHEIE cBoiicTBa aMUHOB. 2. KauecTBEHHBIE PeaKMy Ha aHHIIHH.
3. AHuarHOBEIC Kpacutend. 4. O0pasiipl FeTEPOLMKIMYECKHX COSIMHEHHH.

JlaGopaTopHble onbIThl. KayecTBeHHBIC peakIlii HA AHHIIHH.

Ipakruyeckas paGora Ne 9. Pemenne 5SKCHOEPHMEHTANBHBIX —33/a4l0 TEME

((ASOTCO,HCP}KB.HIHB OpraHn4eCcKHe BEIICCTBAN.

Tema 6. Buosornyeckn akTHBHbIe BemecTsa (16 41.)
JKupel kak cloXHBle 3(QUPBI TIMIEPHHA W BBHICHINX KapOOHOBBIX KHUCIOT. OMBUIEHHE XKHPOB.
I'uaporenn3zanus sKUPoB. MBLIa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT.
Vrinesogsl. MoHO- u mucaxapumel. OyHKIMM yrieBoJoB. buoioruyeckas poyb YriaeBOJOB.
I'moko3a — ¢u3MYeCKHe CBOMCTBA, JHMHEHHas M HUKIHYecKas (GopMbl. Peakimu IHOKO3BI

(OKHCIIEHHE A30THOM KUCJIOTOM, BOCCTAHOBJIEHHE B ILECTHATOMHBINA COHPT), Ka4ECTBEHHBIE



peakIMi Ha IJI0KO3y. BposkeHue rmoko3pl. ®pykTo3a Kak H30Mep IIIOKO3eL Pubosa u
ne30kcupubo3a. [oxsamue 0 21UK03UOAX.

Jucaxapuasl Caxapo3a Kak TNpeJCTaBHTENb HEBOCCTAHABIMBAIOIHMX JIHCAXAPH[IOB.
Manvmo3sa u naxmosa, yeanobuosa. T'uaponus aucaxapunos. [lonydyenne caxapa M3 caxapHoH
CBEKIJIbL.

Iomucaxapuad. Kpaxmai, riukores, neitono3a. KauectsenHas peakuus Ha Kpaxmail
I'unponus nmoaucaxapHios.

Hyxnennosele xucnortel. Hyxmeosunasl. Hykneotwasl. HyKneHHOBBIE KHCIOTBI Kak

npupoansie moaumMepsl. Ctpoerue JTHK

PHK. ' maponu3 HyKIEHHOBBIX KUCIIOT.
AMHMHOKHCIOTEL KakK amQoTepHble CcOeqUHEHMS. Peakium ¢ KUCAOTaM¥ M OCHOBAHHAMH.
O6pazopanue cnoxubix 3¢upos. [lentuasl. Ilentuanas cease. AMHIHBL XapakTep MENTHIHON
ces3n. I'mapomus mentuaos. Benxu. [lepBidnas, BTOpHYHAs M TPETHYHAs CTPYKTYPBI OEIKOB.
KauecTBeHHBIE peaKIUK Ha OENIKH.

JemouncTpanun. 1. PacTBOPUMOCTH yIJIEBOJIOB B BOJIE U 3TAHOJE.

2. KauecTBeHHBIE peaklMK Ha IoKo3y. 3. O0pasisl aMHMHOKHCIIOT.

Jla6opaTopubie onbiThbl. 11. CBolicTBa Iimoko3sl. KadecTBeHHagpeakius Ha IUIFOKO3Y.
Omnpenenenyre KpaxmMaia B NpoAyKTax mutanus. 12. [IpeTHrpie peakuin OEIKoB.

Konrpoasnaa patora Ne 4 1o Teme «A30TcoJepiKaliae M OHOJOTMYECKH AKTHBHbIE

OpraHUYCCKHE BEMECTBAY.

Tema 7. BolcokoMoIeKy IsipHbIe coeunenus (6 1.)

ITousiTHe O BBICOKOMOJIEKYJSIPHBIX BellecTax. llonmuMepusanus B IOJHKOHICHCALMS
KaK METOZbl CO3JaHMs IOJIMMEPOB. DnactoMepsl. [IpHpONHBIN H CHHTETHYECKHH Kaydyk.
Cononumepusanus. CoBpeMeHHbIE TINACTHKH (IONMATHJIEH, HOJIMIPOIMICH, MOJHCTHPOL,
MOMUBHHUIXJIOPH,  (TOPOIUIACT, TONHITHIEHTepedTanar, aKpHIOyTaaHeH-CTHPOIbHEIR
ITAacTHK, monukapOonars). [[pupo/IHbIe U CHHTETHYECKHE BOJIOKHA (0030p).

Hemoncrpaumu. 1. O6pa3ust miactukos. 2. Komieknusa BOJTOKOH.

3. ITomMKOHAEHCAIIMS STHISHTJIMKOIS ¢ Tepe(TaneBoii KUCIOTOH.

JlaGopaTopHubie onbIThl. 13. OTHOIICHHE CHHTETHYECKMX BOJIOKOHK pacTBOpaM KHCJIOT
H IeJoYei.

IMpakruueckas padora Ne 10. Pacnosnasanue miacTHKOB.

IIpakTuueckan pabora Ne 11. Pacnosnasanue BOJOKOH.

11 KJIACC



(3 u B Hememo, Beero 105 )

Tema 1. Hemeramisl (31 4.)
Knaccuduxanus HEOPraHUIECKHX BELIECTB. DJIEMEHTEl METAIBI H HEMETAJUIBI M UX MOJI0KEeHHE
B [lepuonuueckoi cucreme.
Bonopoa. ITlomydenne, ¢wu3mdyeckde H XHMHYECKHME CBOHCTBA (pEakuuM C MeTaUlaMH H

HEMETAJIAMH, BOCCTaHOBJIEHHE OKcHIoBcoei). I'napuasl. TonnuBHbIe 371€MEHTEL

[anorensr. OOmmas xapakTepHCTHKA MOATPYNIbL. DHU3HYECKHE CBOHCTBA IPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH W3MECHEHHS OKHUCIHTEITbHOH AKTHBHOCTH TaJlOTEHOB B COOTBETCTBHH C HX
NOJIOKEHHEM B mepuoauyeckod Tabiune. Ilopsamox BEITECHEHHs TaROIeHOB M3 PacTBOPOB
rajorenuaoB. Ocobennocrn xumuu ¢ropa. Xiop — MOIYYEHHE B IPOMBINMUICHHOCTH H
nabopaTopyH, PEeaKkiHH C MeTalaMH M HeMmeTallamMH. BsamMoneicTBre Xiopa ¢ BOIOH H
pactBopamu mienodeit. Kiciaopoauele coeMHEHHAS XJI0pa. [ MIOXJIOPHTEL, XJIOPaT H NEPXJI0PaTh!
Kak TUMHuHble okuciaurtenu. Ocobennoctdn Xumuu OpoMa U uona. KadecTBeHHas peakius Ha
fion. T'anoreHOBOBOMOPOABI — MOJYYECHHe, KHCIOTHBIE H BOCCTAHOBHMTEJBHBIE CBOMCTBA.
Consgnas KHCI0Ta U ee coJii. KauecTBeHHbIE peaKIiH Ha TajJoreHH/I-HOHBL.

DaeMeHTH HOArpynnsl kucnopoga. ObmasxapakTepHCTHKA HOArpyNnbl Pusnyeckue
CBO¥icTBa NpocThIX BemnecTB. O30H Kak auToOTpoIHas Moaupukaumus kucinopoxa. IMomydenne
o30Ha. O30H Kak OKMCiMTeNb. [103UTHBHAS M HEraTHBHAs POJib 030HA B OKPYJKAIOIIEH cpere.
CpaBHenue cBOWCTB O030Ha M Kuciopoja. Bojga M MEpOKCHI BOAOPOAa KaK BOJIOPOJHEIE
COEJMHEHHS KHCIOpOoJa — CpaBHeHHe CBOUCTB. llepokcuna Bomopoja Kak OKHCIHTCIL H
BOCCTAHOBHTENb. Ilepokcuanl MeTamioB. Cepa. AmtoTponus cepbl. DU3HYECKHe H XMMHYECKHE
CBOMCTBAa cepbl (B3aUMOJIEHCTBHE ¢ MeETallaMH, KHCJIOPOJOM, BOIOPOIOM, PacTBOpaMu
menoyel, KHCIoTa-MH-OKHCHHTensME). CepoBomopol -— IOJYyYeHHE, KHCIOTHBIC H
BoccTaHOBUTENbHbIe cBOMCTBA. Cynbdumer. CepHHCTBIE ra3 Kak KHCIOTHBI OKCHIL
OKHCIHTENBHEIE H BOCCTAHOBHTENBHEIE CBOHCTBA cepHUCTOro rasa. llomydenme cepmmeroro
rasa B OPOMBIIIIEHHOCTH ¥ Jabopatopuu. CepHucTas KHcioTa H ee colu. CepHbIi aHTHAPHIL,
Cepnas kuciora. CBoCTBA KOHIEHTPHPOBAHHOH M pa30aBIeHHON CEpHOH KUCNOTHL JlelicTBre
KOHIIEHTPHPOBAHHON CEPHOM KHCJIOTHI Ha caxap, METalbl, HEMETALILL,  CyJIbOHIBL
TepMmuueckas ycToOHIABOCTE Cynb(aToB. KauecTBeHHas peakiiis Ha CEPHYIO KUCIIOTY U €€ COJH.
Tuocepnas Kucroma u muocynoghamot.

A30T HM €ro coeiMHeHHs. OJJeMeHTHl NOATrpynmHl asora. OOmas XapakTepHCTHKA
moarpynnbl. DU3HUYECKHE CBOMCTBa TPOCTHIX BemecTB. (CTpoeHHe MOJIEKYIbl a30Ta.

Duspuecke W XHMMHYECKHEe CBOiCTBa as3ora. HOHY‘{eHHB a30Ta B IIPOMBIIUICHHOCTH H



naboparopun. HuTpuael. AMMHaK — ero nojyuyeHue, (pU3MYeCKHMe M XMMHYECKHE CBOHCTRA.
OCHOBHBIE CBOHCTBA BOJHBIX pacTBOpoB ammuaka. Coiu ammonus. [loBenenue coneil aMMOHUS
NpH HarpeBaHuu. AMMHaK Kak BoccraHoBHTeNlb. [lpnmenenne ammuaxa. OKcHABI a30Ta, MX
nosnydyenue U cBoictBa. Oxcupn aszora(l). Oxucnenme oxcuzpa asora(ll) xucmopogom.
Jumepuzamnus okcuaa azora(lV). Azotucras kucnora u ee conud. HUTPUTBI KaK OKHCIIUTEIU H
BOCCTAHOBHUTENH. A30THas KHCIOTA -— (U3HUECKHEe M XHMMHUYECKHE CBOIICTBA, IOJIyYEHHE.
OTHOIIEHUWE a30THOM KHCIOTBI K METaUlaM M HeMeTalylaM. 3aBUCHMOCTh IIPOAYKTa
BOCCTAHOBJICHHS A30THOM KHCJOTBI OT AKTHBHOCTH METAlIa M KOHUEHTPAalUHH KUCIIOTBL
TepMuyeckasi yCTOMUYHBOCTh HUTPATOB.

Docdop u ero coemunenns. Amnorponus pocdopa. Xummaeckue cBoiictsa dochopa (peakimu
C KHCIIOPOJOM, TrajloTeHaMH, METAJUIAMH, CIOKHBIMH BEIIECTBAMH-OKUCIHTERAMH, [IEN0YaMH).
Ilomyuenne wu npumenenue (Gocpopa. Dochopueiii  anrmapun. OprodocdopHas u
MeTadocthopHas KHCIOTEI B UX comu. KauecTBeHHas peakuus Ha oprodocdarsl. Pasnoocenue
opmogocgoproii kuciomol. ITupopocghopras kucioma u nupopocghamer. Gochuapr. Docduu.
Xnopuowl pocghopa. Oxcuo pocgopa(lll),hochopucmasn xucnoma u ee conu.

VYrnepoa. Amnotponus yriepona. CpaBHeHHE CTpOEHHS W CBOICTB rpadura u anmasa.
OymrepeH Kak HOBas MoOJIEKyIsipHas ¢opma yriepopa. I'pageH kak MoHOCIOH rpadmura.
Vrneponusle HAHOTPYOKH. VYTO0db. AKTHBHPOBAaHHBIA yroyib. Ancopbuus. XuMHYecKue
ceoiicta yrisi. KapOujel. T'maponmus xapbupa kamoius u kapbupa amomuuus. Kapbuie:
MEPEXOMHBIX METAUIOB KaK CBepXMpouyHble Marepuanbl. Oxcuusl yriepona. OOpazoBanue
YrapHOTO T'a3a NP HeNoJHOM CrOpaHHH YIIA. YTONbh M yrapHBIH Ta3 Kak BOCCTAHOBHTENH.
Peaxiris yrapHoro rasa ¢ pacruiaBamu menoueit. CuuTe3 popMHATOB M OKCANATOB. Y NIEKHCIIBIIH
ras. YrolibHas KHCJIOTa B ee coid. [loBe/leHre cpelHUX U KUCJIBIX KapOOHATOB IIPH HarpeBaHHUH.

Kpemuuii. CBoiicTBa IPOCTOro BeLecTBa. PeakIiuy ¢ XJI0poM, KUCIOPOAOM, pacTBOPAMH
mienoueit. OKcHUI KpeMHHS B IPHPOJe U TexHUuKe. KpeMHHEBBIE KHCIIOTBI H HX COJH. ['mapomnus
cmrKaToB. CHIaH — BOJOPOJHOE COEIMHEHHE KPEMHHSI.

b o p. Okcun 6opa. bopras kucnora u ee conu. bypa.

Hemoncrpamuu. 1. Topenue Bojopoxa. 2. Ilonyyenue xnopa(onbIT B Ipodupke). 3.
Omnpitel ¢ OpomHoO#t BonoM. 4. OxuCIHTENLHBIE CBOMCTBA PAacTBOpA T'MIIOXJIOPHTA HATpHA. S.
[Tnapnenue ceprl. 6. I'openue cepsl B Kuciopoe. 7. BzauMonelcTBrE xKelesa ¢ cepoi.

8. Topenue ceporomopoma. 9. Ocaxzaenue cynbdunos. 10. CBolicTBa cepHHCTOTO
raza. 11. JleiicTBHe KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTEI Ha Menb M caxaposy. [2.
PactBopenme ammmaka B Bome. 13. OcHOBHBIE CBOWCTBa pacTBopa aMmuaka. 14,
Karanmurrueckoe oxucienue ammuaka. 15. [Tomyuenue okcuaa azota(ll) m ero oxucnenue Ha

Bo3ayxe. 16. JleficTBue a30THOM KHCIOTH Ha Mejb. 17. Topenune ¢ocdopa B kucmopoze. 18.



[IpeBpamenne kpacHoro ¢ocdopa B Oemsiii ¢ochop wuero cBeueHwme B TeMHOTE. 19,
BzaumoneiictBue ¢ochoproro anruapuia ¢ Bomaoi. 20. OOpasupl rpagura, anMasa, KPeMHHS.
21. I'openue yrapuoro rasa. 22. Tymenue InaMeHu yriekuciibiM razom. 23. Pasnoxxenue
Mpamopa.

JlaGoparopuble oneiTel. 1. Ilonmydyenuwe xmopa W HW3yYeHHE €rOCBOMCTB. 2.
O3HakoMJIeHHE CO CBOHCTBAMH XJIOpCOAepKalux orOeuBareneit. KadecTBeHHas peakims Ha
ranorenua-HoHel. 3. CpoiictBa Gpoma, moma u ux coneil. Pasnmoxenne mepokcuaa Boaoposa.
OxuclieHHe HOUI-HOHOB [IEPOKCHIOM BOJIOPOa B KUCIIOH Cpee.

4. W3ydeHue cBOMCTB CepHON KHUCIOTHI U ee cojeid. 5. M3yueHune CBOICTB BOAHOTO
pactBopa aMMuaka. 6. CBoiicTBa coneit ammoHus. KayecrBeHHas peakuus Ha ¢ochar-uHoH. 7.
KayecTBennas peakuus Ha kapOoHaT-moH. Paznoskenme ruapokapOoxata Hartpusa. 8. Mcmel-
TaHUE PACTBOpA CHIIMKATA HATpUs HHAHKATopoM. 9. O3HakoMieHHe ¢ 00pa3liaMM MPHPOIHEIX
CHITMKATOR,

IIpakTnyeckan padora Ne 1. [TonydeHue Bogopoa.

IIpaxTHyeckas padora Ne 2. [TosnydeHue XJI0pOBOOPO/IA H COISIHON KHCIIOTBL

IIpaxkTHyeckas padora Ne 3. [Tonydyenne aMMHuaKa 1 U3y4eHHE €TOCBOMCTB.

IIpakTHyeckast pabora Ne 4, [ToryueHne yriieKucIoTo rasa.

IIpakTnyeckas paGora Nt S. BrinojHeHHe 3KCHEpHUMEHTATBHBIX33Had 10 TEME
«Hemertamnery.

Konrpoasnas pabora Ne 1 no teme «Hemeramnso».

Tema 2. Metamani (30 4.)
O61muit 00630p anemenToB—MeTaiuioB. CBOMCTBA MIPOCTHIX BEIECTB-METAIUIOB. MeTannmueckue
KpHCcTaIHdeckue pemerkd. Crnappl. XapakTepHCTHKa Haubolee W3BECTHBIX CILIABOB.
[TosyueHue 1 NpUMEHEHHE METAILIOB.
[Ilenoynble MeTaiuibl — 00INAs XapakTEpHCTHKA NOATPYIIILL, XapaKTePHLIe PEaKuH HATPHS H
kanus. CpoiicTea menoynsix MeraiuioB. [lonyuenue menounsx MetammioB. Coma u elxuit Hatp
— BaKHeHIIIHe coeJHHEHNs HATPHSL.

bepmmnuii, MarHuif, METOYHO3EMENBHEIC METAUTBl. Maruuwii W Kauel(mi, ux oOmias
XapaKkTEpUCTHKa Ha OcHoBe mnonoxkenuss B Ilepmommueckodt cucreme snementos JI. .
Menpneneesa M crpoeHuss aroMmoB. Ilonydenue, (QHU3HUYECKHE W XUMHYECKHE CBOMCTBA,
IpHMEHEHHE MarHus, KaJblus M HX coeJuHeHHH. AMQOTEPHOCTh OKCHIA M THIPOKCHA
OGepuiumst. XecTKkocTh BOAB M cItocoOEBI ee yerpaHenus. OKpacka IIaMeHH COJIAMH IHENOYHBIX |

HICJIOYHO3CMEIIBHBIX METAIIJIOB.



AMOMHHHMH. PacnpocTpaHeHHOCTh B IpHpOZE, (HU3WYECKHMe H XHMHYECKHE CBOMCTBa
(OTHOIIEHHE K KHCIOPOAy, TaJloTeéHaM, pacTBOpaM KHCIOT W INeJoYeH, AllOMOTEPMHS).
AmdoTepHOCTh OKcHAAa U THApokcHaa amomunus. CojH amoMHHHSL. IIoaHOE pasloKeHHe
BOJIOH COJIEH QIIOMHMHHS CO CIAOBLIMH JBYXOCHOBHBIMH KHCIIOTaMH. AIIIOMHHATHI B TBEPIOM
BUJIe ¥ B pactBope. IIpumenenue amomunus. Coedunenus AUOMUHUSL 6 HUSUAUX CMIENEHAX
OKUCTEHUS.

Onoso u ceuHen. ®u3nyeckne M XHMHYECKHE CBOMCTBA (PEAKIUM C KHCIOPOIOM,
kucnoramu), npumenenue. Conu onosa(ll) u cerana(ll). CBHHLOBBIH akKyMyISTOD.

Mertamnel mo6ounsIx noArpynit. OcoGeHHOCTH CTPOEHHS ATOMOB IIEPEXO/HBIX METATIIIOB.
XpoMm. ODusHuecKHe CBOHCTBA, XHMHYECKHE CBOMCTBa (OTHOIIEHHE K BONIHOMY Mapy,
KHCIIOPOZY, XJIOpPY, pacTBOpaM KHCIOT). VI3MeHeHHe OKHCIHTEeNhHO-BOCCTAHOBHTENLHEIX H
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCHAOB XpOMa C POCTOM CTEIIEHH OKHCIIEHHS.
Awmoteprsle cBoiictBa okcuma u rumpokcuma xpoma(lll). Oxucnenme coneii xpoma(lll) B
XpoMmarel. B3amMmHBIE DEpexonpl XpoMaToB M AHXPOMAaTOB. XpOMarkl W JHXPOMATH Kak
OKHCJIUTEIH.

Mapranen — ¢usudeckue ¥ XUMHYECKHE CBOHCTBA (OTHOLIEHHE K KHCIOPOAY, XIOPY,
pacteopam kuciot). Oxeun Mapraana(lV) xax oxkucaurens u kartamuzarop. [lepManranar Kanus
Kak okucimrtens. Manzanam(VI) xanus u e2o ceoticmea.

XKeneso. Haxoxnenwe B mnpupose. 3HaueHHe JKelle3a [UIL OpPraHM3Ma YelOBeKa.
Ousnueckue cBoiicTea xeneza. Crnapel xenesa ¢ yriaepogoM. XUMHUYCCKHE CBOMCTBA Kejes3a
(B3aUMOJEHCTBHE C KHUCIIOPOJIOM, xﬁopona, CEpOH, yryieM, KHCIOTaMH, pacTBOpaMH CoJei).
CpaBHEHHME KHMCJIOTHO-OCHOBHBIX M OKHCIHTEIILHO-BOCCTAHOBHTENBHBIX CBOMCTBE THAPOKCHIA
xenesa(ll) u ruapoxenna xenesza(lll). Connm xenesza(Il) u xeneza(Ill). Metonsr mepesoja conei
xenesa(ll) B conn sxxenesa(lll) m obpatno. OxkucnuTensHBIE cBolcTBa coenunennii xenesa(lll) B
peaKnMax ¢ BOCCTAHOBHMTEIAMH (MOZMIOM, Menpio). LlHaHuaHble KOMILIEKCH SKeje3a.
Kauectrennsle peakiiuu Ha noHsl xenesa(ll) u (I11).

Menp. Haxoxenue B npupone. Ousndeckie H XUMHYSCKHE CBOMCTBA (B3aUMOJEHCTBHE
C KHCIIOPOJIOM, XJIOPOM, Cepoid, Kucnoramu-okucnutenamu). Comu memu(Il). Meansiii kynopoc.
Ammuaxatel Meau(l) m memu(Il). ITomydenne oxcupa menu(I) BoccTaHOBIEHMEM THAPOKCHIA
meau(Il) rmoko3oii.

Cepebpo. Dusuyeckne M XUMHYECKHE CBOHCTBa (B3aUMOJEICTBHE C CEpOH, XJIOpOM,
KHCIOTaMH-OKHCIUTEIAMHE). OcaxkeHHe OKcuJa cepebpa NpH OSHCTBHH IMENOYH HA COJIH
cepedpa. AMMuaxaTsl cepedpa Kak OKHCIHTENH. KauecTBenHas peakuusi Ha HOHBI cepeOpa.
3onoto. Pu3HUECKHE H XUMUUECKHE CBOMCTRA (B3aHMO/IEH-CTBHE C XJIOPOM, «IAPCKOM BOJKOM.

Crnioco0Ob! BeIJIEIEHHS 30J10Ta H3 30JJ0TOHOCHO# MOPO/IBL.



ITuak. ®uspdeckue M XMMHYECKHE CBOMCTBA (B3aHMOJEHCTBHE ¢ TajJorcHaMH,
KHCJIOPOJIOM, CEPOH, pacTBOpaMH KHCIOT M Inenoueii). AM(OTEepHOCT OKCHIA W THAPOKCHIA
I[MHKA.

Pryte. IIpeacrasnenune o CBOHCTBAX PTYTH H €€ COSTHHEHHSIX.

Hemoncrpammn. 1. Komnexius meramwios. 2. Komtekuuss MuHepaloB H pyd. 3.
Komnexnus «Amomunaniiy. 4. Komnexuus «Keneszo u ero casemy 5. B3zanmopeiicTBre HaTpHst ¢
BOJI0H. 6. OKpallMBaHKE MIaMEHH COJISIMH IIEJIOYHBIX H IIEI0YHO3EMENBHEIX METAJLIOB.

e Biaumoneiicteue kaibius ¢ Bojoi. 8. [lnapieHue amrOMHHHSL.

9, BzauMoneiictBue amoMuHHS co Imenousto. 10. BsaumojelicTBHe Xpoma ¢
CONIAHOM KUCnoTOH 6e3 noctyna Bozayxa. 11. Ocaxnenue ruapokcua xpoma(lll) u oxucnenue
€ro NEPOKCHIIOM BOAOPOAA.

12. BsaumMubeie mepexoibl XpoMmartoB W JmxpomartoB. 13. Paznoxenuwe muxpomMara
aMMoHHd. 14. Amomotepmust. 15. Ocaxnenue rmapokcuzaa sxenesa(lll) u okucnenwe ero ma
Bo3ayxe. 16. Brinenenue cepebpa U3 ero cosei JielicTBHEM MeJTH.

JlaGoparopHsle ombiThl. 10. OxpamuBaHwe IUIAMCHH COETHHE-HHUAMH INEIOYHBIX
MeraiuioB. 11. O3HakoMIeHHE ¢ MHHEpaTaMH W BKHEHITAMH COCIUHCHUSAMH INEIOYHBIX
MeTawnoB. 12. CpoiicTBa coeWHEHHH IeNOYHBIX MeTauioB. 13. OKpalluBaHue IJIaMEHU CO-
JSIMH IEOYHO3EMENLHEIX MeTasioB. 14. CpolicTBa Maruusi u ero coenuuenni. 15. CpoiictBa
coenuHenni Kanpius. 16. Xectkocts Boapl. 17. BlaumoneicTBre allOMHHES C KHCIIOTAMH H
LIEIOUaMH.

18.  Amdorepubie crolicTBa ruapokcuna amomunus. 19. Ceoticmeaonoea, ceunya u
ux coeounenuti. 20. CoiicTa conelt xpoma. -

21.  CpoiictBa Mapranua u ero coefinHeHui. 22. M3yyenne muHepa-ioB xenesa. 23.
CaoiicTea xene3a. KauecTBeHHbIe peaknyuu Ha HOHEI kene3a. [lomyuenne oxcuna memn(l). 24.
CaoiicTBa MeIH, ee CIIIABOB M coeuHeHui. 25. CBOMCTBA IIMHKA H €r0 COeNMHEHMIA.

IpaxkTnyeckass padora Ne 6. Ilomyuenuwe ropbkoit conmu (ceMuBOJ-HOTO cynbdara
MAarHHSA).

IIpakTnueckas pabora Ne 7. [lonyuenne amoMOKaIHEBBIX KBAC-1I0B.

IpakTnyeckas pabora Ne 8. BrimonHeHne b>KCHEpHMEHTANBHBEIX33Iau [0 TeMe
«MeTaisl TTaBHBIX HOJTPYIIID).

IlpakTuveckas pabora Ne 9. [lomyyenne MeTHOTO Kyopoca.

IpaxTuyeckas padora Ne 10. Ilonyuenue xxene3noro xKymopoca.

IIpakTayeckas padora Ne 11. BrmonHeHHe 5SKCIEpUMEHTANBHBIX3a1a4 10 TEME
«Mertamibl TOOOYHBIX MOATPYII,

Konrpoasnas pa6ora Ne 2 o teme «MeTtaibiy.



Tema 3. Crpoenue aToma. (7 4.)

Xumuueckasi ¢BSI3b
Crpoenue aroma. Hykinmuael. M3otonbl. Tunbl paguoakTHBHOrO pactiafa. TepmosaepHbIit
cuHTe3. [lomyueHne HOBBIX 31IEMEHTOB. SlnepHble peakiu. CTpoeHHe 3MEKTPOHHBIX 000JI0YeK
atomoB. I[IpeactaBnenne o kBaHTOBOM MexaHuke. KBaHTOBBIe umMcna. ATOMHBIE OpOHTANH.
Paguyc atoMa. D1eKTpoOTpULIAaTEIbHOCTb.

Xumudeckas CBsi3b. Buibl xuMudeckoit cBsi3u. KoBaneHTHas CBS3b U €€ XapaKTePUCTHKH
([U1MHA CBSI3H, NOJIAPHOCTE, ONAPH3YEMOCTh, KPaTHOCTH cBA3M). MonHas cBqa3b. MeTannuyeckas
CBSI3b.

Crpoenune Teepabix Tel. Kpucramnngeckuenamopduble Tena. THNBI KpHCTAUTHYECKUX
pelIeTOK METAJUIOB U MOHHBIX COeqUHEHHH. Me)xxMoneKyisapHble B3auMoaeicTeus. Bogoponnas
CBSI3b.

HemoncTpanuu. 1. Kpucrainyeckue pemeTkd. 2. Moaens MoneKkyJl.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHAS XHMHYeCKHX peakiuid (17 u.)

Tenmosoit >dderkT XuMHUeCKOH peakiuu. JHAOTePMHUECKHE H OK30TePMHUCCKHE
peaknuu. 3akoH I'ecca. Temora oOpazoBaHus BemiecrBa. JHeprus cBs3d. Ilonstue o6
SHTAJIBITHH.

[Tonatue 06 sutponuu. Bropoit 3akon TtepmoauHamMuku. JHeprust [mbbca u xputepuu
CaMOIIPOU3BOJIBHOCTH XUMHYECKON PEaKIUH.

CxopocTh XMMHYECKHX peakiuil Hee3aBUCHMOCTh OT IPHUPOJIBI PearupyroliuX BEHIeCTB,
KOHLIEHTpallMH pEeareHTOB, TEMIEpPaTyphl, HaJIM4Yis KaTanu3aropa, IUIOMAnd II0BEPXHOCTH
pearupyiomux BellecTB. 3akoH aedcTByrommx Macc. llpaBuno Baut-I'odda. Ilonstue 00
SHEpPTHH aKTHBAaIUH U 00 dHepreTHueckoM mpodune peakiuu. I'OMOreHHEBIH M reTeporeHHEIiH
kataymu3. [IpuMephl KaTaTuTHYECKHX IPOIECCOB B TEXHUKE M B KHBBIX OpranuzMax. @epMeHThI
Kak OHOJIOTHYECKHEe KAaTaIu3aTOPbL.

Obpatnmeble peakuuu. Xumudeckoe paHoBecue. [lpuamun Jlelllatense. Koncranra
paBHOBecHsl. PaBHOBecHe B pacTBOpax.
Koncrantel puccouuanuu. Pacuer pH pacTBOpOB CHIBHBIX KHCJIOT M IIETOYEH.

IIpoussedenue pacmeopumocmu.



Psan  axtuBHOCTHM — MeTawioB. [IOHATHEOCTaHAAPTHOM  DNEKTPOJHOM  TOTCHIHANE U
DIIEKTPOJBIIKYIIEH CHIIE peaklUd. XHMHYECKHe HCTOYHHKH TOKA: TaJlbBAHHUYECKHE DIICMEHTE,
aKKyMyJISITOpbl H TOIUIMBHBIE 3JIEMEHTHL. OJEKTPOJM3 pAacIlaBOB M BOJIHBIX pPacTBOPOB
IEKTPOIIUTOB. 3AKOHBI NEKMPOU3A.

Hemoncrpanmuu. 1. DK30TepMHUECKHE M 3HAOTEPMHYECKHE XHMHUECKHE PEakiuH. 2.
TemnoBeie IBNEHUS IIPU PACTBOPEHHUHU CEPHOI KUCIOTHI M AMMMAYHOM CENUTPBL. 3. 3aBHCHMOCTD
CKOPOCTH PEakIHH OT IPHPOIBI BEUIECTB Ha MPHMEPE B3aUMOIEHCTBHUS PACTBOPOB PA3NHUYHBIX
KHCJIOT OJMHAKOBOM KOHIEHTPAMH C OIMHAKOBBIMH KycOuKamu (TpaHylaMH) IIHHKA |
OIMHAKOBBIX KYyCOUKOB pasHBIX METAJUIOB (MAarHus, IMHKA, Xeje3a) ¢ PacTBOPOM COJISTHOI
KHCNOTHL 4. B3aumomelicTBue pacTBOPOB CEpHOM KMCIOTHI C pacTBOPAMH THOCYJIb()aTa HATPHS
Pa3IMYHON KOHIEHTPALMHU U TEMIIEPATYPHL.

PaznosxxeHue nepokcHia BOJIOPO/ia ¢ NOMOIIBI HEOPTAaHMYECKUX KAaTAIH3aTOPOB H MPHPOIHBIX
00BEKTOR, COJIEPKAITMX KaTalasy.

JlaGoparopHble onbIThl. @DakToppl, BIMAIONIIHE HA B3aUMOJIECHCTBHE MeTala C
pacTBOpaMH KHCJIOT. CMEIIEHHE XMMHUYECKOTO PABHOBECHS IIPH YBEJIWYEHHH KOHIEHTpALHH
peareHTOoB M mIpoxaykToB.Katamutuueckoe pasnoxenue nepoxcuja Bozopoja Ipaxkrudeckasn
pabora Ne 12. Cxopocts xuMmuueckoil peaxiui. [IpakTuueckas pabdora Ne 13. Xumuueckoe

PaBHOBECHC. KOHTpOJIbHaﬂ paﬁOTa Ne 3, TCOPGTH‘IGCKI’Ie OCHOBBI XHMHH.

Tema 5. Xumudeckasi TexHosorus 7 4.)

OcHOBHBIE TPHHIMNBI XMMHYECKOH TeXHONOTHH. I[IpOM3BOJCTBO CEPHOM KHCJIOTHI
KOHTakTHbIM cnocobom. XumusM mnponecca. CpIpbe Ui IPOM3BOJCTBA CEPHOH KHCIIOTHL
TexHomorn4eckas cxema Iporecca, poIecchl U alaparkL.

[TponsBoacTBo ammmaka. Xumusmiporecca.OnpereneHde ONTHMAIBHBIX — YCIOBHIM
poBeieHUs peakiiy. [IpUHIMI IUPKYISIIMY U €70 PeaTu3anys B TEXHOIOTHUECKOH CXeMe.

Meramnyprus. UYepnas wmeramnyprus. JlomeHHBIH nporece (CBIpbE, YCTPOMCTBO
JNOMEHHOH Ie4yM, XUMH3M npouecca). ITpon3BojCcTBO cTany B KHUCIOPOJAHOM KOHBEPTEpE H B
aNEKTpoIeyax.

Opranuueckuii cuares. Cunmesvl Ha ocHoGe cunmes-2asa. IIpon3BOJICTBO METAHOJIA.

IKOJIOTHs B TpobIeMa OXpaHbl OKPYXKAIOLIEH cpebl. 3eneHas XUMEIL.

demoncrpanuu. 1. Ceipbe 17151 TPOU3BOJICTBA CEPHOM KHCIIOTHI.

2, Mogens xunsmero cios. 3. Xenesnas pyaa. 4. O0pasiisl CIuIaBoB KeJesa.

Tema 6. Xumns B 6bITY H Ha ciay:k0e obmecrsa (10 4.)



Xumuss nun.  Kupbl, Oenku, YriaeBOABI, BHTAMHHBI. [luineBble 100aBKH, WX
Knaccu(puKanus. 3anpelieHHble H pa3pelleHHbIe MHIneBble 106aBKy. JlekapcTBEHHbBIE CPECTBA.
Kpackn nm nurmentsl. IlpuHnuner okpammBanus TkaHedl. XuMus B CTpOHTENbCTBE. LleMeHT,
Oeron. Crexno u Kepamuka. TpaIuMIHOHHBIE M COBPEMEHHbIE KePaAMHUYECKHE MATEPHAIBL,
CaepxmpoBoasias kepamuka. berropas xumusa. OtOenuBaoiiye cpeacrsa. XuMus B CeIbCKOM
xo3siicTe. MHcekTHIMAp! B necTuiuabl. Cpe/icTBa 3aIUThl PACTECHHH. PenenenTsl.

OcobenHoCTH COBpEMEHHOM HaykH. MeTon0I0rHs HaydHOro HeeienoBanust. IIpogheccus
xumuxa. Mamemamuneckas xumus. Ilomck xmmmdgeckoit mupopmamuun. Paboma ¢ 6azamu
OQHHbIX.

Hdemoncrpanuun. 1. [lumessie kpacurenu. 2. Kpamenue Tkagei.

5 OrbenmuBanue Trame#. 4. Kepamuueckwe marepuansi. 5. I{getHrple cTekna. 6.
Komnekuus cpeacts samuthl pactennit. 7. Komnexius «Tomnuso u ero Buus». 8. Ilpumeps
paboTel ¢ XUMHYECKMMH Oa3aMH TaHHBIX.

JlaboparopHbie onbIThbI. 27. 3HAKOMCTBO C MOIOIIHMH CPEJCTBAMH. 3HAKOMCTBO C
orOemmBaromEMe cpeactBamu. 28. Kien. 29. 3HakOMCTBO ¢ MHUHEPATLHBIME YAOODEHHAMH U
H3YYEHHE UX CBOMCTB.

IIpakruyeckas pabora Ne 14, Kpamenue Tkaneii.

IpaxkTuyeckas padora Ne 15. Onpenenenne MUHEPATBHEIX YI00OpEHHH.

Kontpoabnas paGora Ne 4. Mtoroeas KoHTpoJibHas pabora.



Temamuueckoe naanuposanue

10 xmacc
Noe .. Kon-Bo yacor
Teopernyeckue |JlaGoparopubie | KoHTpoIbHEIE
Paznen Bceero YPOKH u paboTsl
9acoB PaKTHYECKHE
3aHATHS
1 [loBTOpeHue u yroybneHue 18 17 1
3HAHHUH
2 OcHOBHEIE TOHATHS 13 13
OpPraHu4YeCcKON XUMHUHU
3 Yriesonopoasl 26 & & 1
4 Kucnopojconepxaiue 18 13 4 1
OpraHUYECKHE COETUHEHHUS
5 A3OT- U cepocoaepxKanie 5 5 4 1
OpPraHHYECKHE COEAHMHEHHUS
6 buonornuecku aKTHBHEIE 16 13 5 1
BeIIecTBa
CuHTeTH4YecKue
7 BEICOKOMOIIEKYJISIPHBIE 6 4 2
COEIMHEeHHSI
Bceero: 102 &7 10 5
11 xnace
Ne m.m. Kon-Bo yacor
Teopernueckue | Jlaboparopusie | KoHTpobHEIE
Pasnen Bcero YPOKH u paboThI
JacoB IIPaKTHYECKHE
3aHATHUS
1 Hemeramnsl 3l 25 5 1
2 MeTanist 30 23 6 |
3 Crpoenue aroma. 2 7
XUMHYECKas CBSI3b
OcHOBHBIE
3aKOHOMEPHOCTH 17 14 ) 1
4 OPOTEKAHUS XHMHUYECKHX
peaxkuui
J XuMHYecKas TEXHOIOTHS ¢ Y
6 Xumus B OBITY H Ha 10 7 5 1
cayxbe obmmecTBa
Beero: 102 80 15 4




