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PABOUAH TPOTPAMMA
[0 XUMIH

(yTyQueHHBIH ypoOBeHb)
10-11 kmacenl



ITosicHuTEeIbHAA 3alICKA
Pabouas mporpamma mo xumuu ans 10-11 kjmaccoB Ha yriayOGieHHOM ypOBHE COCTaBJE€HA B
COOTBETCTBUM ¢ TpeOoBaHUsIMU DenepanbHOr0 TrOCyAapCTBEHHOTO0 00pa30BaTEeIbHOrO CTaHAapTa
cpeanero obmero obpazosanus (PI'OC COO), Ha OCHOBE OCHOBHOW 00pa3oBaTENbHOW MPOTPaMMBbI
cpennero obmiero oopazoanus 'bOY COIIl Nel7 r. Ceizpanu, yue6noro miana ['bOY COII Nel7 .
Ce13panu.
Pabouas mporpamma mo xumuu s 10-11 kmaccoB Ha yriryOJIGHHOM ypOBHE peaM3yeTcsl Ha
ocHoBe YMK B.B. Epemuna, H.E. Ky3pmeHko u ap.
Ha u3yuenue yueOHoro npeamera «Xumusi» Ha yriyoseHHoMm ypoBHe B 10-11 kmaccax orBoaurcs

204 gaca, u3 pacuera 3 4aca B HEJICJIIO B KaXJIOM KJlacce:

10 xiacc — 3 yaca B Hegemro, 102 gaca B rog,
11 ximacc — 3 gaca B Hegemro, 102 gaca B rog.

I[lnannpyemble pe3ybTaThbl OCBOCHHS YUeOHOr0 mpeaMeTa « XUMHUSD)
Ha yriiy0JIeHHOM ypOBHe

JINYHOCTHBIMH pe3yJbTATAMH B paMKaX OCBOCHHMS YyueOHOro mpeamera «XuUMHS» Ha
yri1yOJI€eHHOM YPOBHE SIBIISIOTCS:

1) B cdepe oTHOIICHMTT 00ydarouXcs K cede, K CBOeMY 3/10POBbIO, K IO3HAHUIO ce0sl:

— MPUHATHE U peanu3aliio EeHHOCTeH 370poBOro W Oe3omacHoro obOpasza >KM3HHU, OepelkHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY M TICHXOJOTHYECKOMY
3J10POBBIO;

— HENPUITHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOJICHHS aJIKOTOJIsl, HAPKOTHUKOB;

2) B cdepe OTHOmIEHMH O00Y4YAIONIUXCS K OKpY:KaOImleMy MHPY, K :KUBOH mnpupojie,
XY/0’KeCTBEHHOM KYyJIbType:

— MHPOBO33pPEHHUE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH, 3HAUMMOCTH
HayKH, TOTOBHOCTh K HAay4YHO-TEXHMYECKOMY TBOPHYECTBY, BIIaJICHHE JOCTOBEpHOM HH(popmManued o
MEPEAOBBIX JOCTHKEHHUSX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON HAayKH, 3aWHTEPECOBAHHOCThH B
Hay4YHBIX 3HAHUAX 00 YCTpOICTBE MHpa U O0ILECTBA;

— TFOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE€ CaMOOOPa30BaHUIO, Ha MPOTKEHUN
BCEH JKM3HU; CO3HATEJIbHOE OTHOLIEHHE K HENPEphIBHOMY OOpa30BaHUIO KAaK YCJIOBHUIO YCHEIIHOMN
npo¢eccHOHaTBLHON 1 00IEeCTBEHHOMN 1eATEIbHOCTH;

— DKOJIOTMYECKasl KyJbTypa, O€pe’KHOEe OTHOIIEHHE K POAHOM 3emile, MPUPOIHBIM OOrarcTBaM
Poccun n Mupa, NOHMMaHUE BINSHUS COLUAIBHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSTHUE MPUPOIHON
U COLUMAIbHON Cpenbl, OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOJHBIX PECYPCOB, YMEHUN M HaBBIKOB
Pa3yMHOIO MPUPOJIONOJb30BaHUsA, HETEPHIUMOr0 OTHOLIEHUS K JEWCTBHUSM, HPHUHOCAIIUM Bpe.
9KOJIOTMH; TPUOOPETEHNE OIbITa SKOJIOTOHAIIPABIEHHOM 1€ TeNbHOCTH;

3) B cdepe oTHOWIEHHIT 00y4arOIIMXCA K TPyAy, B cdepe CONHAIBHO-IKOHOMHYECKHX
OTHOLLICHM A :

— OCO3HaHHBIA BBIOOp Oyaymied mpodeccuu Kak MyTh W CHOCO0 peanu3aliii COOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;

— TOTOBHOCTh oOOyd4aroImuxcs K TPYAOBOH MNpodecCHOHANbHOM AEATENbHOCTH Kak K
BO3MOXXHOCTH Y4YacCTHsl B PEIICHUH JIMYHBIX, OOLECTBEHHBIX, TOCYJAaPCTBEHHBIX, OOIEHAIIMOHATBHBIX
npobiuem;

— NOTpPeOHOCTh TPYAUTHCS, YBOKEHHUE K TPYLy M JIOASIM Tpyla, TPYAOBBIM JOCTHKEHHSIM,
T0OpOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHE K Pa3HBIM BHJIaM TPYAOBOU JESTEIbHOCTH.

MertanpeaMeTHble pe3yJbTaThbl B paMKaX OCBOCGHHs YydeOHOro mpeamera «XHMHA» Ha
yriay0JIeHHOM ypOBHE MpeACTaBIeHbI TPEMsI IPYIIaMy YHUBEPCAIbHBIX yueOHbIX aercTBuit (YVY /).

1. PeryaisiTHBHBIC yHUBepcaabHbIe y4eOHbIEe 1eHCTBUSA

BBIITyCKHHUK Hay4uTCSA:

— CaMOCTOSITEJIbHO ONpEAEATh LENIH, CTaBUTh M (OPMyIUpOBaTh COOCTBEHHBIC 3a/aud B
00pa30BaTeNbHON EeATENbHOCTH U KU3HEHHBIX CUTYaIHIX;



— OLIEHUBATh PECYPChl, B TOM YHCJIE BPEMs M JPYrHe HeMaTepuallbHbIE PEeCypChl, HEOOXOAUMBIE
IUI JOCTVKEHUS IIOCTaBJICHHOHN paHee LI,

— COIOCTAaBJIATh UMEIOIINECS BO3MOXKHOCTH M HEOOXOMMBbIE [T JOCTHKEHHSI LIEJIHA PECYPCHI;

— OpraHu30BBIBaTH JI(PQPEKTUBHBI IOMCK pECypcoB, HEOOXOOUMBIX Ul JOCTHXKEHUS
IIOCTaBJICHHOM IICIIH;

— OIPENENATh HECKOIBKO IyTEW JOCTHKEHUS TIOCTAaBICHHOM LIEIIN;

— BBIOMPATh ONTHMAJBHBIA MyTh JOCTHKEHUS IIENU C y4eToM 3((EKTUBHOCTH PacXOJIOBAHUS
PECYpPCOB U OCHOBBIBAsICh HA COOOPAKEHUSIX ITUKU U MODPAJIH;

— 3a/1aBaTh [IapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPENEIUTD, YTO LEJIb JOCTUTHYTA;

— COIIOCTABJIATH MOJYYEHHBIN PE3YyJIbTaT JEATEIBHOCTH C ITOCTABJICHHON 3apaHee LIETbIO;

— OLICHUBATh IOCJIECJACTBUS JIOCTH)KEHUS IOCTABICHHOW LEIU B AEITEIbHOCTH, COOCTBEHHOM
KU3HU U J)KU3HU OKPYXKAIOLIMX JIFOJCH.

2. Ilo3HaBaTe/bHbIC YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

BhIyCKHUMK Hay4YHTCSA:

— KPUTHYECKH OIICHWBATh M MHTEPIPETHPOBATH MHPOPMALIUIO C PA3HBIX MMO3UIIHIA;

— pacno3HaBaTh ¥ GUKCUPOBATH MPOTUBOPEYHS B MHPOPMALIMOHHBIX HCTOUHHKAX;

— UCHOJB30BaTh pa3IMYHbIE MOJEIbHO-CXEMAaTHUUECKUE CpEeACTBA JUIsl IPEJICTaBICHUS
BBISIBICHHBIX B MH(POPMALIMOH-HBIX UCTOYHUKAX IPOTUBOPEUMIA;

— OCYIIECTBJIATH Pa3BEPHYTHIH HWH(OPMAIIMOHHBIN TIOMCK W CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbIe U TO3HABATENIbHBIC) 3a/1a4H;

— UCKaTh U HAXOJUTh 0000IICHHBIE CIOCOOBI PEIICHHS 3a/1a4;

— MPUBOAUTH KPUTHYECKHE apryMEHThl KaK B OTHOIIEHUU COOCTBEHHOI'O CYXJIEHUS, TaK U B
OTHOIIIEHUU JECUCTBUMN U CYKAEHUU JIPYroro;

— aHAJIM3UPOBaTh U IPeoOPa30BbIBATh NPOOIEMHO-IPOTUBOPEUHBLIE CUTYALUH;

— BBIXOJUTHh 3a paMKd Y4eOHOro MpeAMETa U OCYLIECTBIISITH LEJICHANPABICHHbIA IOUCK
BO3MOKHOCTH LIMPOKOTO IIEpEeHOca CPEJICTB U CIIOCOOOB JIeHCTBUS;

— BBICTpauBaTh MHJMBUIYaJbHYI0 00pa30BaTENbHYIO TPAECKTOPUIO, YYUTHIBAsl OrPAaHUYEHUS CO
CTOPOHBI IPYIMX YYaCTHUKOB U PECYpPCHBIE OTPAaHUYEHUS;

— MEHATh U yJepKUBATh Pa3HbIC TO3UIUH B TIO3HABATEILHON EATEIFHOCTH (OBITH YUCHHUKOM H
yuuteneMm; (QopMyIHpoBaTh 0Opa30oBaTENbHBI 3alpOC M BBINOJIHATH KOHCYJIbTaTUBHBbIE (YHKIHUU
CaMOCTOSITENIbHO; CTaBUTh MpoOjeMy M paboTaTh HaJA €€ pELIeHUEM; YIPaBIsATh COBMECTHOM
MO03HABATENbHOM JEATETLHOCTBIO U IO TUUHATHCS).

3. KoMMyHUKaTHBHbIe YHUBepCaJIbHbIe y4eOHbIe 1eiicTBHA

BhInycKHUMK Hay4uuTCA:

— OCYIIECTBIIAThH JI€JOBYI0O KOMMYHUKAIINIO, KaK CO CBEPCTHHKAMHM, TaK U CO B3pPOCIBIMU (Kak
BHYTpH 00pa30BaTeIbHOM OpraHM3alluy, TaK 1 3a ee Mpe/ieaMu);

— IpU OCYLIECTBJICHUU IPYNIIOBON pabOThl ObITh KaK PYKOBOJIUTENEM, TaK U WIEHOM MPOEKTHOMN
KOMaH/Ibl B Pa3HbIX POJIAX (T€HEPATOPOM UAEH, KPUTUKOM, UCTIOIHUTEIIEM, ITPE3EHTYIO-

UM U T. [1.);

— Ppa3BEpHYTO, JOTMYHO U TOYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIIB30BAHUEM aJCKBAaTHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacno3HaBaTh KOH(QJIUKTOTCHHbIE CUTYallUd W MPeNoTBpaliaTh KOH(IUKTHI 10 UX aKTUBHOU
¢a3br;

— KOOPAMHUPOBATh U BBINOJIHATH PabOTy B YCIOBHSX BHUPTYaJIbHOTO B3aUMOACUCTBUS (MM
COYETaHMSI PEAIbHOTO U BUPTYaAJIbHOTO);

— COIJIacOBBIBaTh IO3UIMM 4YJICHOB KOMaHAbI B TIpolecce paboThl Haj — oOmMM
MIPOYKTOM/pEIIeHUEM;

— TMPEACTaBIATh MyOJWYHO pPE3yNbTaThl WHAMBHUIYaTbHOM M TPYNIOBOH JAEATENBHOCTH, Kak
repes 3HaKOMOM, TakK U Iepesi HE3HAKOMOM ayJIuTOPHE;

— mnojadupaTrb MApTHEPOB JUISL JEJIOBOW KOMMYHHMKAIIMHM, HCXOJIs M3 COOOpaKeHH
PE3yNbTaTUBHOCTH B3aUMOJIEHCTBUS, a HE JIMYHBIX CUMIATHIA;

— BOCIIPMHMMATh KPUTHUECKHE 3aMEUaHUs KaK pecypc

COOCTBEHHOTO Pa3BUTHS;



— TOYHO M €MKO (OpPMYIHUPOBATh KaK KPUTHYECKHE, TaK U OJOOPUTENbHBIC 3aMEUaHus B aJipec
ApYTUX JIOJIeH B paMKax JIeJI0BOM M 00pa30BaTeIbHOW KOMMYHMKALIMU, U30eras Mpu 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpeaMeTHbIe pe3ybTAThl OCBOCHUSI YUeOHOr0 peaMeTa « XUMHUSD> HA YIJIy0JIeHHOM YPOBHE

B pesynbpTaTe nzydyeHus yaeOHOTo npeaMera « XuMHUs» Ha YpPOBHE CPEIHET0 00IIero o0pa3oBaHus

BbINYCKHHUK HA YIJ1y0JI€HHOM YPOBHE HAYUYHTCH:

— pacKphIBaTh Ha MpPHUMEPax POJb XUMHUU B (OPMHUPOBAHWUU COBPEMEHHON HAyYHOH KapTHHBI
MHpPAa U B IMPAKTUYECKON JESATEIBHOCTU YEJIOBEKA, B3aUMOCBSA3b MEXKIY XHUMUEW U JAPYTUMH
€CTECTBEHHBIMU HayKaMH;

— COITOCTAaBJISITh UCTOPUUYECKUE BEXU PA3BUTUA XMMHUU C UCTOPHUYECKUMH IEPUOJAMU PAZBUTHUS
MPOMBIIIUIECHHOCTH U

HAyKH JUUI IPOBEACHUS aHAIN3A COCTOSAHUS, IIYTEN Pa3BUTHS HAYKU U TEXHOJIOTHIA;

— aHaJM3UpPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSA IMOJOKEHUS OCHOBHBIX
XUMHUYECKUX TEOpPUH: XMMHUYECKOTO CTPOEHUSI OpraHMuecKux coenuHeHuil A. M. ByrtiepoBa, ctpoeHust
aToMa, XMUMHUYECKOW CBSA3HU, DJICKTPOJUTHUUECKON IHUCCOLMAIMUA KUCJIOT, OCHOBAHUH U COJICH, a TakXe
YCTaHABJIMBATh IMPUYUHHO-CIICICTBEHHBIC CBS3M MEXIY CBOWCTBAMH BEIIECTBA M €ro COCTaBOM U
CTPOCHHUEM;

— MNPUMEHATh MpPABUJIA CHCTEMATHYECKOM MEXIYHAPOJHOW HOMEHKJIATypbl KakK CpeACTBa
pa3nuyeHus U UACHTU(UKAIIMY BELIECTB 10 UX COCTaBY U CTPOCHUIO;

— COCTaBIISITh MOJICKYJISIDHBIE M CTPYKTYpPHBIC (OPMYJIBI HEOPTAHUYECKUX W OPraHUYCCKHX
BEILIECTB KaK HOCHUTENeH MH(GOPMAIMH O CTPOSHUHW BEIIECTBA, €r0 CBOWCTBaX W TMPUHAJICKHOCTH K
ONPEACICHHOMY KJIACCy COEUHECHUM;

— OOBSCHATH MPHUPOAY U CIOCOOBI 00pa30BaHUA XUMUYECKOW CBSI3U: KOBAJIEHTHOU (TOJSIPHOM,
HETIOJISIPHON ), MOHHOM, METAJUTMYECKOM, BOJOPOIHOM C IEJIBIO ONPECICHHUS] XUMUUECKOW aKTUBHOCTH
BCILIECTB;

— XapakTepu3oBaTh (U3NYECKUE CBOWCTBA HEOPTaHMYECKUX W OPraHMYECKHX BEIIECTB U
yCTaHABIUBATh 3aBUCHMOCTh (PH3UYECKIX CBOICTB BEILIECTB OT THUIA KPUCTAINIMYECKOM PEIIETKH;

— XAapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUHM XUMHUYECKHUX CBOMCTB IMPOCTBHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHUH, BBICIIUX OKCHUJIOB U THIPOKCHUJIOB;

— TMPUBOAMUTH MPUMEPHl XUMHUYECKHX PEAKIMH, PACKPBIBAIOIINX XAPAKTEPHBIE XUMHUUYECKHE
CBOMCTBAa HEOPTAHMYECKUX M OPTaHMUYECKHUX BEIIECTB M3YUEHHBIX KJIACCOB C LIETbI0 UX UACHTU(UKAINH
1 00BSICHEHHS 00JIaCTH IPUMEHEHUS;

— ONpEACNATh MEXAaHU3M pEAKUMM B 3aBUCHUMOCTM OT YCIOBUM IPOBEICHUS pPEaKkLUUU U
MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHUSI XUMHUYECKUX PEAKIIMI Ha OCHOBE THIA XUMHUYECKOW CBA3U U
AKTUBHOCTH PEAreHTOB;

— YCTaHABJIMBATh 3aBUCHUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OpPTraHWYECKUX COCIMHEHHH OT
XapakTepa B3aMMHOI'0 BIMSHUS aTOMOB B MOJIEKYJIaX € LEJIbI0 IPOTHO3UPOBAHUSI IIPOIYKTOB PEAKIIUY;

— YCTaHaBJIMBATH 3aBUCHUMOCTb CKOPOCTHM XMMHYECKOM PEAKIHH W CMENIEHUS XUMHUYECKOTO
paBHOBECHSI OT Pa3NUYHBIX (PAKTOPOB C LEJIbIO OMPEAETCHHUS ONTUMAIBHBIX YCIOBHUH MPOTEKaHUS
XUMHYECKHX MTPOLECCOB;

— YCTaHABJIMBATh I'E€HETHUUYECKYIO CBS3b MEXAY KJIacCaMU HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB [JI1 OOOCHOBAaHWS TMPUHIUNHUAIBGHON BO3MOXHOCTH TOJYyYEHHUS HEOPTaHMUECKUX W
OPraHMYECKUX COECAMHEHHUH 3aIaHHOTO COCTaBA U CTPOCHHUS;

— ToI0MpaTh peareHThl, YCIOBHS U OMPEEIATh TPOIYKThHI PEaKIUi, TTO3BOJISIFOIITUX PeaTu30BaTh
nmabopaTopHbIE U MPOMBIIIJICHHBIE CIIOCOOBI MOJIYUYeHHUsI BaXKHEHIIINX HEOPraHMYEeCKUX U OPTraHMYeCKHX
BCIIIECTB;

— OIIpEeNeNATh XapaKTep Cpelbl B pe3ysbTaTe THUAPOJIM3a HEOPraHMYECKUX U OPraHMYECKUX
BEIIIECTB M IPUBOJIUTH IPUMEPHI THAPOJIN3a BEIIECTB B MOBCETHEBHOW JKU3HU YEIOBEKA, OMOIOTHUECKIX
O0OMEHHBIX TPOIECCaX U MPOMBIIUICHHOCTH;

— TMPHUBOAWTH TNPHUMEPHI  OKUCIWUTEIbHO-BOCCTAHOBUTEIIBHBIX  pPEAKUHMl B  IPUPOJE,
MIPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEAEATEIIbHOCTH OPraHU3MOB;

— 000CHOBBIBAThH MPAKTUIECKOE UCTIOIH30BAHUE HEOPTAHUYECKIX U OPTraHUYECKUX BEIIECTB U HX
peaKkmuii B IPOMBIIIUICHHOCTH U OBITY;



— BBINOJIHAT XUMHUYECKUH SKCIIEPUMEHT 110 PACIIO3HABAHUIO M MOJYYCHUIO HEOPTaHUYECKUX U
OpPraHWYECKHX BEUIECTB, OTHOCSIIMXCS K pPa3IMYHBIM KJIaccaM COCAMHEHHH, B COOTBETCTBUHU C
npaBUJIaMH M TpHEMaMH 0e30mMacHOW paboThl C XUMHMYECKMMM BEIIECTBAMH U J1aOOPaTOPHBIM
o0opyIOBaHUEM;

— MPOBOJUTH pacueThl Ha OCHOBE XMMHUYECKUX (DOpPMyN M ypaBHEHHH peakiuii: HaXOXICHHE
MOJIEKYJISIPHOH (DOPMYIIBI OPTaHMYECKOTO BEIIECTBA MO €r0 IUNIOTHOCTH M MAacCOBBIM JIOJSIM AJICMEHTOB,
BXO/ISIIIIMX B €r0 COCTAaB WJIM IO MPOAYKTAM CTOPAHMS; pacyeTbl MacCOBOM J0MU (MacChl) XUMHUYECKOTO
COEIMHEHUS] B CMECH; pacyeThl Macchl (00beMa, KOIMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKINH, €CIH OIHO
U3 BEUIECTB JaHO B M30BITKE (MMEET MPUMECH); PacYeThl MACCOBOM WIM OOBEMHOW JOJHM BBIXOAA
IPOJIyKTa PEaKIMU OT TEOPETHUECKH BO3MOKHOTO; PACUEThI

TETIOBOTO (P eKTa peakuu; pacyeTsl 00bEMHBIX OTHOIICHHA Ia30B PU XUMUYECKUX PEAKIIHIX;
pacdeTsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIH OJJHO U3 BEIIECTB JaHO B BUE
pacTBOpa € ONPEAEIEHHOW MacCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA;

— WCIIONIB30BAaTh METOJbl HAYYHOTO TO3HAHMS: aHAIM3, CHHTE3, MOJCIMPOBAHNE XUMHUYECKUX
MPOLIECCOB U SIBJICHUI

IpU PEUICHUH Y4eOHO-HCCIIeIOBATENBCKUX 3aJad 0 3YUYCHHIO CBOMCTB, CIIOCOOOB MOIYYCHHS U
pacro3HaBaHHs OPraHUYECKUX BEIIECTB;

— BJAJeTh NpaBWIAMH O€30MaCHOrO OOpamieHUs] C EAKUMH, TOPIOYUMH M TOKCHUYHBIMHU
BEIIECTBAMH, CPEJCTBAMU OBITOBON XHUMHUU;

— OCYIUECTBJIATH IIOMCK XHMHUYECKOW WHGOpPMalMH 10 Ha3BaHUSAM, UACHTH(UKATOpaM,
CTPYKTYpHBIM (hOpMYyJIaM BEIIECTB;

— KPHUTUYECKH OIICHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO0 HH(OpMALNIO, CONEPKALIYIOCS B
COOOIICHUSAX CPEICTB MaccoBoW mH(popmanmu, pecypcax VHTepHeTa, HAYYHO-TIOMYJSIPHBIX CTATBAX C
TOYKH 3PEHHS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B ILEISX BBIBICHHS OIIMOOYHBIX CYXACHHH WU
(dbopmupoBaHUs COOCTBEHHOW NO3HIINY;

— HAXOJWTh B3aUMOCBSI3H MEXY CTPYKTYPOH U (yHKIMEH, IPUINHON U CIIEJCTBUEM, TEOPUEH 1
¢dakTamMu Tpu aHanM3e NPOOJEMHBIX CHUTyalluii U OOOCHOBAaHUM NMPHUHUMAEMBIX pEIICHUH HAa OCHOBE
XMMHUYECKHUX 3HAHUIA;

— TMPEACTAaBIATh YT PEIICHHs TI00ATBHBIX MPOOIEM, CTOSANIMX MEpel YeIOBEYECTBOM, U
NEPCHEKTUBHBIX HAMNpaBICHUN pa3BUTHS XHUMHUYECKMX TEXHOJOIMH, B TOM YHCJIE TEXHOJOTHM
COBPEMEHHBIX MaTE€pPHajOB C Pa3IMYHOW (DYHKIIMOHAIBFHOCTHIO, BO3OOHOBIISIEMBIX MCTOYHUKOB CHIPHS,
nepepabOTKU U YTHIIU3AIMH TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BbINyCKHUK HA YrJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCS:

— Qopmynuposams yeib UCCIe008AHUSL, 8bIOBUSAMb U NPOBEPAMb IKCNEPUMEHMATLHO SUNOME3bl
0 XUMUYECKUX CBOUCMBAX 8ewecms HA OCHO8e UX COCMABA U CIMPOEHUs, UX CNOCOOHOCMU 8CIYNAmMb 8
XumuuecKkue peakyuu, o xapakmepe u npoOyKmax pasiudHblX XUMUYECKUX peaxkyull;

— CamMocmosimenbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHePUMEHMbL C COONI00eHUeM
npasun 6e30nacHol pabomsl ¢ 8ewecmeami U 1abopamopHuim 060py0osanueMm,

— uUHmMepnpemuposams OaHHble O COCMmase U CMPOEHUU BeWecms, NOJYUEeHHbIEe C NOMOUbIO
COBPEMEHHBIX (PUIUKO-XUMUYECKUX MEMOO08,

— ONUCHIBAMb COCMOAHUE INeKMPOHA 8 amome HA OCHO8e COBPEMEHHLIX KBAHMOBO-
MeXAHU4ecKux npeocmasieHull o

CmpoeHuu amoma 01 00BACHEHUs. Pe3VIbMAmo8 CHEeKMPAIbHO20 AHANU3A 8EWeCms,

— Xapakxmepuzo8ams polb A30MOCO0EPHCAUWUX 2eMEPOYUKNUYECKUX COCOUHEHU U HYKIeUHOBbIX
KUCTIOM KAK BAANCHETMUUX OUOIOSUYECKU AKMUBHBIX 8eUeCma;

— NPOCHO3UPOBAMb BO3MONCHOCHb NPOMEKAHUA OKUCIUMENbHOBOCCHAHOBUMENbHBIX PeaKyull,
Jledcaumux 8 0CHoge

NPUPOOHBIX U NPOUZBOOCMBEHHBIX NPOYECCOS.

Copepxanue y4e0HOro npeamera « XumMmsh)

10 xnace
Tema 1. IloBTOopenue u yriayoaenue 3Hanmii (18y4)



ATOMHO-MOJIEKYJISIpHOE yueHHe. BelecTtBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOECHUSI.
KauecTBeHHBI M KOJIMYECTBEHHBI COCTaB BellecTBa. MoOJspHas M OTHOCHUTENIbHAST MOJIEKYJSpHas
Macchl BeniecTBa. MoJibHast 10JIsl 1 MaccoBast 10715 JJIEMEHTA B BEIIECTBE.

Ctpoenne artoma. ATomHas opOutanb. IIpaBwia 3amosHEHUS JJIEKTPOHAMH AaTOMHBIX
opOutaneii. BanenTtHele 53nekTpoHbl. llepuogmueckuii 3akoH. POpPMyNIHpPOBKAa 3aKOHAa B CBETE
COBPEMEHHBIX MPEJCTABICHUN O CTPOEHUU aToMa. VI3MeHeHne CBOICTB 3JIEMEHTOB U UX COEJIMHEHU B
MepuoIax U rpynmnax.

XuMuyeckasi CBsI3b. DJIEKTPOOTPUILIATEIBHOCTh. Buibl Xumuyeckoil cBsizu. MoHHas CBS3b.
KoBanentnass HemomsipHas W moyisspHas CBsi3b. OOMEHHBIM ¥ JIOHOPHO-AKIEITOPHBIH MEXaHU3M
oOpa3oBaHMsl KOBAJCHTHOM TMOJSPHOM CBsA3H. ['eomeTpusi MoOJeKyiabl. Mertaminyeckas CBs3b.
Bonoponnasi cBsizb. ArperatHble COCTOSIHUSI BEIECTBA. THIIBI KPUCTAUIMUECKUX PELIECTOK: aTOMHas,
MOJIEKYJIIpHAsl, NIOHHAs, METaJUInYecKasl.

Pacuetsl mo gopmynam u ypaBHeHUsIM peakiuii. ['a3oBbie 3akonbl. YpaBHeHue Kiaiinmepona—
MenpneneeBa. 3akoH ABoraapo. 3aKkoH 00bEMHBIX OTHOIICHUH. OTHOCHTENbHAS INIOTHOCTh Ta30B.

Knaccugukanuss XMMUYECKHX pEakIHWid MO pa3lW4YHbBIM MpHU3HAKaM CpaBHEHUsA. M3MeHeHue
CTENEHU OKHUCJIEHHUS DJEMEHTOB B COCOUHEHHUsX. OKHUCINUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
Oxkwuciienne u BoccTaHoBiieHHE. OKUCIUTENIM M BOCCTAHOBUTENM. METOJ 3JIEKTPOHHOro OasaHca.
[lepmaHraHaT Kaausi KaKk OKUCIUTENb.

Baxueiimme Kiacchl HEOPraHMYECKHX BEIIECTB. ['eHeTHueckas CBA3b MEXIAY KiaccaMu
HEOpPraHWYECKUX coeAnHeHui. Peakuuu nonnoro oomena. ['maponus. pH cpensi.

PactBoprl. CniocoObl BbIpaKE€HUS KOJMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBasi IO
(mpolleHTHAs KOHLIEHTpalus), MoJsipHas koHueHTpauus. Komnouansie pactBopbl. Dddekr Tunmans.
Koarymsauusi.  Cunepesuc.  KommekcHole — coenuHeHusi.  CocTaB  KOMIUIGKCHOTO — HOHA!
KOMIUIEKCOOOpazoBarenb, Juranasl. KoopaunaimoHnHoe uwuciao. HoMeHklaTypa KOMIUIEKCHBIX
COEMHEHHIA.

JdeMoHcTpanmnm.

1. O6pa3ubl BelecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSL.

2. Bosrouka nona.

3. Onpenenenre KUCIOTHOCTU CPEJbl IPU OMOILY UHAUKATOPOB.

4. O¢pdexr Tunnans.

5. O6pazoBaHuEe KOMIUIEKCHBIX COEIMHEHNHN NEPEXOHBIX METAJLIOB.

JlabopaTopHbIie ONBITHI.

1. Peakiiuu noHHoro ooOMeHa.

2. CBolicTBa KOJUIOMIHBIX PacTBOPOB.

3. M'uaponus coneit.

4. IlonmydyeHne U CBOMCTBA KOMIUIEKCHBIX COSUHEHUN.

IIpakTuyeckasi pa6ora Ne 1. BeimosiHeHHE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «PeakimonHas
CIOCOOHOCTH BEIIECTB B PACTBOPAX».

KonTpoubnas padora Nel o reme «OCHOBBI XUMHUI.

Tema 2. OcHOBHBbIE MOHATHS oprannyeckoi xumuu (134)

[Ipenmer opranmyeckoil XxumMuH. (OCOOEHHOCTM OpPraHMYECKHMX BEIIECTB. 3HAYECHHE
oprannyeckoil xumun. [IpuumHBl MHOr00Opa3usi OpraHMYECKUX BEIIECTB. YTIEPOIHBIA CKENET, ero
THITBL: TUKJIMYECKHE, aluKiIndeckue. KapOoonukimueckue u reTepolnKiInIeckue CKeneTsl. Buabl cBs3ei
B MOJIEKYJIAX OPTraHWYECKUX BEUIECTB: OJMHAPHBIE, JIBOMHBIE, TpOiiHbIe. VI3MeHeHne sHepruu cBsi3ei
MEXIy aToMaMH YTJIepoJa MpU YBETWYCHHUU KPATHOCTH CBs3U. HachlllleHHbIE W HEHACHIIICHHBIC
COEJIMHEHHS.

DIIeKTPOHHOE CTPOCHHE M XMMHUYECKHE CBsI3U aToMa yriepoja. ['mbpunusamnus opouTaiei, ee
TUNBl I OPraHUYECKUX COEJUHEHUM: Sp3, sz, sp. O6pa3oBanue ©- W T-CBA3CM B MOJEKYJIax
OPraHNYEeCKUX COCTUHEHUH.

OCHOBHBIE TIOJIOXKEHHUSI CTPYKTYPHOM TEOPUM OpPraHUYECKUX COEIUHEHHH. XHMHYECKOe
ctpoenue. CtpykrypHass (opmyna. CTpykTypHas W TNPOCTpaHCTBEHHass u3oMmepus. M3omepus
yraepogHoro ckenera. M3omepus mnonoxeHus. MexkiaccoBas m3oMepus. Buabsl mpocTpaHCTBEHHOU
n3omepun. Onruyeckas uzomepus. ONTUUECKUE aHTUNO/IbI. XUPATbHOCTb. XUPAJIbHbBIE U aXUPaAIbHbIE
MOJICKYJIBI.



['eomerpuueckas uzomepus (yuc-, mpanc-uzomepus). I'omonorusi. 'omonoru. I"'omonoruueckas
pasHocTb. ['oMonoruueckue pssl.

OnekrpoHHble 3¢ dekTel. CrocoOwsl 3amucedl peakiuii B opraHudeckord xumuu. Cxema
ypaBHEHHE. YCIOBHUs MpoBeneHUs peakiui. Kiaccudukanms peaknuii OpraHMYEeCKUX BEHIECTB IO
CTPYKTYpHOMY IIPU3HAKY: 3aMEIlEHUE, IPUCOEANHEHNE, OTIIeIIeHne. Mexanu3Mbl peakiuil. CriocoObl
pa3pbiBa CBA3M yriepoa-yriepoa. CBoOOAHbIE paguKaibl, HyKJICOPHIbI U 3IEKTPODUIIBL.

Knaccugukanuss opraHMyecKuMX BEIIECTB W peakiuil. OCHOBHBIE KJIACChl OPraHUYECKUX
coequHeHnil. Knaccudukanus oOpraHudyeckux COEAUMHEHHM 10 (YHKIMOHAJIbHBIM TPYIIIIaM.
DNEKTPOHHOE CTPOEHHE OPraHMYECKUX BELIECTB. B3aumHOe BIMSHME aTOMOB U TPYINI aTOMOB.
WunyktuBHblit 1 Me3oMepHbIl ¢ dekThl. [IpeacraBnenue o pesonance. HomeHknarypa opraHmuecKux
BellecTB. MexnyHapoaHas (CUCTEMATUUYECKasi) HOMEHKIIaTypa OPraHu4eCKUX BELIECTB, €€ IPUHLHUIIBI.
Pannonanshas HomeHki1aTypa. OKUCIIEHHE U BOCCTAHOBIIEHHUE B OPIraHUYECKON XUMUH.

JemoncTpanuu. 1. Mozenu opraHuyecKux MOJICKYJL.

Tema 3. YrieBogopoasbl (25 4)

A 1 x a H bI. CTpoeHue MoJieKynbl MeTaHa. [lonsaTue o koHpopMmarusax. OOmIas XxapakTeprucTUKa
Kjacca, (usmueckue U XMMHYECKHE CBOicTBa  (TOpeHHME, KaTaJUTHUYECKOE  OKHCICHHE,
raJIor€HUPOBAHNE, HUTPOBAHUE, KPEKUHI, MUPOJU3). MeXaHu3M peakuuyd XJIOPUPOBAaHHUS METaHa.
Anxkanbl B npupoae. CUHTETUUYECKHE CIIOCOOBI MOTYYeHHs aIKaHOB. MeTOo/Ibl TOTyYeHHUsS aIKaHOB U3
anKuiaramorenuioB (peakuus Bropma), aekapOOKCHMIMPOBAHMEM COJEH KapOOHOBBIX KHUCJIOT U
AJEKTPOJIU30M PACTBOPOB CoJiei KapOOHOBBIX KUCIOT. [IpuMeHeHe aaKkaHoB.

ITu k10 amnkaH bl OOmas xapakTepucTUKa Kiacca, (pu3nueckue cBoicTBa. Buibl nzomepuu.
HanpsokeHHble W HEHaANpsDKEHHbIE UUKIBL.  XUMHUYECKHE CBOWMCTBAa IMKJIONpOINaHa (TOpeHHe,
TUJIPUPOBAaHUE, MPUCOEIUHEHUE TaJlON€HOB, raJOr€HOBOAOPOJOB, BOJAbI) U IUKJIOreKcaHa (rOpeHHe,
XJIOpUpOBaHHe, HUTpoBaHue). [lomyueHne MUKI0aIKaHOB U3 AIKAHOB U IUTAJIOT€HATIKAHOB.

A 1 x e H bl. OOmast xapakrepuctuka kiacca. CTpoeHue MoseKysbl 3TuieHa. dusnueckue
CBOICTBa alkeHOB. ['eoMeTpuueckas M30MepHUsl alKEHOB. XHMMHUYECKHE CBOMCTBA ajKeHOB. Peakuuu
MPUCOEANHEHNUS IO KPaTHOM CBSI3U — THAPUPOBAHUE, TaJIOTEHUPOBAHUE, TUAPOrajioreHUpOBaHUE,
ruapatanus. [IpaBuno MapkoBHHKOBA M €ro OOBSCHEHHE C TOYKH 3pPEHUS SJICKTPOHHOM TEOPHH.
B3aumopeiicTBue ajakeHoB ¢ OpOMOM M XJIOPOM B ra3oBoil (pase miam Ha cBeTy. OKHUCIIEHHE aJIKEHOB
(ropeHue, OKHUCIEHHE KHCIOPOJIOM B MPHUCYTCTBUU XJIOpHAA TalIaaus, TOJ JAeWCTBUEM cepebdpa,
OKHUCJIGHHUE TOpSYMM TOJKHUCICHHBIM pacTBOPOM II€pMaHraHaTa Kajus, OKHcieHue mno Barhepy).
[Monmumepuzanus. [lomydeHue ankeHOB W3 aJKaHOB, AaNKUITAJOTEHUJOB U JIUTAIOT€HAJIKAHOB.
[IpumeHeHue STHIIEHA U IPONHIICHA.

A nmnx angwu e H b. Kinaccubukamuss AUEHOBBIX YrieBoaopoaoB. CompssKeHHBIE AHUEHBI.
dusznueckue W XHUMHUYECKHE CBOWMCTBA JAWBMHWIA M u3ompeHa. 1,2- u 1,4-mpucoenuHeHue.
[Tonmumepuzanus. Kayayku. Bynkanuzamus kayuykoB. Pesuna u s6ouut. Cunres Oyraanena u3 OyraHa
U 3TaHOJA.

A 11 x u H b. O0mas xapaktepuctuka. CTpoeHHe MOIEKyNbl aneTwieHa. dusznueckue H
XMMHUYECKHE CBOWCTBAa alKUHOB. Peakinuu NpHUCOeNMHEHUs TajoreHOB, TaJOr€HOBOJOPOIOB, BOJIBI.
I'unpupoBanue. Tpumepuzanus u tuMepu3alus aneruiaeHa. KucinoTHsle CBOMCTBA aJTKUHOB C KOHIIEBON
TPOWHOM cBs3bI0. Anerunuabl. OKUCIEHHE alKUHOB pacTBOPOM IepMaHraHara kanus. [Ipumenenue
anerunieHa. KapOunublii MeTon monydeHus anetuieHa. [luponus3 wmertana. CuHTE3 alKUHOB
JIKWJIMPOBAHUEM alleTHIIN]IOB.

A p e H bl [lonarue 06 apomatuunoctu. [IpaBuno Xrokkens. beH3on — cTpoeHHe MOJEKYIHI,
¢usmveckue cpoiicTBa. ['omomormueckuii psig OeHzona. M3omepus nu3amMenieHHBIX OEH30JI0B Ha
npuMepe KCWIONOB. Peaknuu 3amenieHus B OEH30JIBHOM sifipe (TalOTeHUPOBaHUE, HHUTPOBAHHE,
aNKuIUpoBaHue). Peakmuu mpucoeauHeHUsT K OeH30iy (THAPUpPOBAHWE, XJOPUPOBAHWUE HA CBETY).
Oco0eHHOCTH XUMUU ANKWIOEH30510B. [IpaBuia opHeHTAIlMU 3aMECTHTENCH B PEakiUsiX 3aMelleHUs.
BpomupoBanue u HuTpoBanue Toiyosia. OKuciaeHne ajaKuiIOeH3070B pacCTBOPOM IMEpMaHraHaTa Kajusl.
["anorenupoBaHue alKMIOEH30JI0B B O0OKOBYIO 11eTh. Peakius Biop-

na—®PuTTUra Kak MeTOoJl CHHTe3a alkui0eH3070B. CTHpOJI KaK NpUMEpP HENpereabHOro
apoOMaTHYECKOI0 COETUHEHMUS.

[[pUpONHBIEUNCTOYHUKUYTIEBOJOP OO0 B. [[pupoHblif 1 mOMyTHBIN He TAHBIE
ras3pl, MUX cOCTaB, Hcnonb3oBaHue. Hedtb kak cmech yrineBomoponoB. llepBuuynas u BTOpHUYHAs
nepepabotka HepTu. Pudopmunr. KameHHbIH yrob.



'eHeTHUYeCcKasACBA3ZbBMEXKIYPA3JIUUYHBIMUKIACCAMUYTIEBOAOPOAO
B. KauecTBeHHbIE peakliny Ha HEMPEIEIbHbBIE YTIIEBOAOPOIbI.

'anoreHonpouU3BOOAHBIEYTIE€BOIOP OO0 B. Peakuuu 3amelieHus rajloreHa Ha
TUIPOKCHII, HUTPOTPYIILY, UaHorpynny. JleficTBue Ha rajioreHnpou3BOAHbIE BOJAHOIO U CIIMPTOBOIO
pactBopa 1ienouu. CpaBHEHHE pPEAaKIMOHHOW CIIOCOOHOCTH  ajKWj-, BHHWI-, (QCHWI- U
OeH3mwIranoreHu10B. Mcnoap3oBanue rajoreH Mpou3BOIHBIX B OBITY, TEXHHUKE U B cuHTe3e. [lonaTue o
MarHMMopraHndeckux coeuHeHusx. [lonyueHnne alkaHOB BOCCTAaHOBIEHUEM

MOJIaJIKaHOB HO0BOJOPOIOM. MacHutiopeaHuieckue coeOuHeHUs..

JemMoHCTpanmu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, 3TUIIEHA, alleTUIICHA.

3. OTHolIEeHME MeTaHa, STUJICHA, alleTW/eHa U OeH30Jla K pacTBOpaM IepMaHraHaTa Kaius U
OpOMHO BOJIE.

4. OkuclieHue ToayoJia pacCTBOPOM IIEpMaHraHaTa Kalusl.

5. Tllonydyenne >TUIEHA PEaKIMeH ACTUApATAIIUN ATAHOJA, alleTUIeHAa —TUAPOIM30M KapOuaa
KaJIbLUA.

6. IlonmydyeHue ctuposa AeNOIMMEpPU3ALMEH IOJKUCTUPOIA M HUCIHBITAHUE €r0 OTHOLIEHMS K
pacTBOpy MepMaHraHaTa Kajusl.

JladopaTropnble onbIThl. CocTaBiIeHUE MOJIENIE MOJIEKYJ ajlkaHOB. B3anmmonelicTBue aikaHOB
¢ 6pomom. CoctaBneHue Mojienieil MOJIEKYI HepeIeIbHbIX COSAMHEHUH.

IIpakTuyeckas pa6ora Ne 2. CocTaBieHrue MOJIeNIeld MOJIEKYJI YTJIEBOOPOIOB.

IIpakTuyeckas padora Ne 3. [losyueHue 3TUIEHA U ONBITHI C HUM.

Kounrpoabnas padora Ne 2 o teme «YTIeBOAOPOIBI».

Tema 4. Kucjopojacoaep:kamue opranudeckue coeqnneHus (194)

C o u p 1 bl. Homenknarypa u uszomepus cnuptoB. Tokcuueckoe IEHCTBHE HA OPraHu3M
MeTaHoJa U JTaHoja. dusmyeckwe CBOWCTBAa MPEAENbHBIX OJHOATOMHBIX CIHUPTOB. XHUMHYECKHE
CBOMCTBAa CHUPTOB (KUCIOTHBIE CBOMCTBA, PEAKLUU 3aMEILEHUs TMIPOKCUIBHON TPYIIbl HA TaJIOreH,
MEXMOJIEKYJIIpHAss U BHYTPUMOJIEKYJSpHAs AETUpATallvs, OKUCICHUE, PEaKIHH YTIEBOIOPOIHOIO
panukana). AJNKOTONATHL. ['MApONM3, aNKUIUpOBaHHWE (CHHTE3 MPOCTHIX 3(GHUPOB MO BuIbIMCOHY).
[IpomblllIIEHHBIM CHUHTE3 MeTaHoda. MHOroaTOMHBIE CHHMPTHI. OJTUJIEHIJIMKOIb W TJIMLEPHH, HX
¢usznueckne M XUMHUYecKue cBoicTBa. CHHTE3 JUOKCaHa U3 OJTUJICHIIUKONA. TOKCHYHOCTH
STHIIEHTIIMKOJs. KadecTBeHHas peakiysi Ha MHOTOATOMHBbIE cnupThl. [IpocThie adupbl Kak H30Mephl
MpeeabHbIX OJHOATOMHBIX CIIUPTOB. CpaBHEHHE UX (PU3MUYECKUX U XUMHUUECKHUX CBOMCTB CO CIIUPTAMH.
Peaxius pacuierieHust IpocThIX 3(UPOB HOAOBOIOPOIOM.

® e H 0 1 bl. Homenkiarypa u usomepusa. B3zanmHoe BIHMSHHE TPYIIl aTOMOB Ha MpPUMEpPE
¢benona. Ousnueckue U XMMUYECKHE CBOMcTBa (eHoda U Kpe3osoB. KucinoTHble cBOMCTBA ()EHOIOB B
CpaBHEHHUH co crupTamu. Peakunu 3amenieHus: B 0€H30IbHOM KOJIbIIE (FaJIor€HUPOBaHNE, HUTPOBAHHE).
Oxucnenue ¢enonos. KauectBeHHble peakiiuu Ha Genou. [Ipumenenue enona.

KapOoHUNBPHBE€COEAHUHEHH . DISKTPOHHOE CTPOEHUE KapOOHWJILHOM TpyIIIbI.
Anpaerunpl u KeToHbl. DHU3MYecKue CBOICTBa GopManbaeruia, aleTaibaeruaa, auerona. Ilonamue o
Kemo-eHObHOU maymomepuu KapOOHUIbHblX coedunenutl. Peakiiu npucoeMHeHusl BOJbI, CIHUPTOB,
[IHUaHOBOJIOpOJia M Tujapocyibpurta Hartpus. CpaBHEHHME PEaKIIMOHHOM CIOCOOHOCTH albAeruiioB U
KETOHOB B pEaklMIX MpHUCOeAMHEHHs. Peakuuu 3aMmelieHuss aTOMOB BOAOPOZAA IMPHU 0-yIJIEPOTIHOM
arome Ha ramored. [lomumepusanus ¢dopmanpiaeruna u  aneranbaeruna. Cuwmes  cnupmos
gzaumooeticmeuem KapOOHUNbHbIX coeduneHull ¢ peakmueom I punvsapa. OxucieHne KapOOHWIbHBIX
coenuHeHuil. CpaBHEHHE OKHCIIEHUS albJECTHIOB M KETOHOB. BoccTaHoBiieHHE KapOOHHIBHBIX
coequHeHN B crnupThl. KadecTBeHHBIE peakuMM Ha albAETHAHYIO Trpynny. Peakyuu anvoonvHo-
KpomoHosot konoerncayuu. OcobeHHOCTH hopMab/e-

ruga. Peakuust popmanpaernna ¢ GeHOIOM.

KapOoHOBB €KHUCIOT bl. DIEKTPOHHOE CTPOEHUE KapOOKCUIBHOM T'pYIIIbI.
'oMonornueckuii psii NpPEesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. (DuU3NYECKHue CBOWCTBA
KapOOHOBBIX KHCIOT Ha TpPUMEpPE MYpPaBbUHOH, YKCYCHOW, TMPOMHOHOBOM, MaJTbMUTHHOBON U
CT€apMHOBOW KHCIOT. XUMHUECKUE CBOICTBAa KapOOHOBBIX KUCIIOT. KHCIIOTHBIE CBOMCTBA (M3MEHEHHE
OKpaCKH HHJMKATOPOB, PEaKIMH C aKTHUBHBIMH MeETaJlJIaMH, OCHOBHBIMHU OKCHJAMH, OCHOBAaHUSIMH,
consiMu). V3MeHeHWe CHIBI KapOOHOBBIX KHCIOT TPU BBEACHUU JOHOPHBIX U aKIENTOPHBIX



3amectuteneid. B3ammopeiicTBue KapOOHOBBIX KHCIOT €O CHUpPTaMH (peakius STepuUKaIH).
l'anorenupoBanne KapOOHOBBIX KHCIOT B OOKOBYIO Iienb. OCOOEHHOCTHM MYpPaBbHHOW KHCIOTHI.
Baxuelimme npeacTaBuTeNn Kiacca KapOOHOBBIX KUCJIOT M UX TpuMeHeHue. [lonyuenne MypaBbuHON U
YKCYCHOM KHCIIOT B NIPOMBIIUIEHHOCTH. Bricuine kapOoHoBble kucioThl. lllaBeneBast kuciora Kak
MPEJCTaBUTENb TUKapOOHOBBIX KUCIOT. IIpecTaBnenue o HEMpeIeNbHbIX U apOMaTHYECKUX KHCIOTaX.
Oco0GeHHOCTH UX CTPOEHUS U CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIOT.

OYHKIHUOHANbHBENPOU3BOAHB €EKapOOHOBBH XKHCI O T. [lonydenue
XJIOPAaHTHAPUAOB M AHTUAPUIOB KUCIOT, UX Tuaponu3. I[lomyuenue CroxHBIX 3GUPOB ¢
MCIOJIB30BAHUEM XJIOPAHTUIPUIOB U aHTUAPUIOB KUCIOT. Cl0XkKHBIE 3(UPBI KaK H30MEPhl KapOOHOBBIX
kucnor. CpaBHeHHE (U3MUECKUX CBONCTB M PEAKIIMOHHON CIIOCOOHOCTH CIIOXKHBIX J(PUPOB H
M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢upoB. CHHTE3 CIOKHBIX 3(UPOB (HEHOIOB.
Crnoxubie 3¢pupsl Heopranudeckux kucioT. Hurpornuuepun. Amuabl. Conu KapOOHOBBIX KHUCIOT, MX
TEPMHUUECKOE Pa3JI0kKEHUE B MPUCYTCTBUU 11en04Yd. CuHTE3 KapOOHWIBHBIX COEAMHEHNUN Pa3I0KEHUEM
KaJIbIIUEBBIX COJIE KapOOHOBBIX KHUCIIOT.

JemMoHCTpanmu.

. B3anmopeicTBrue HaTpus ¢ 3TAaHOJIOM.

. OKucneHue 3TaHosia OKCHJIOM MEJIH.

. 'openue sTanona.

. B3aumopeiictBue mpem-0yTunoBOro CnupTa ¢ COISTHOM KUCIOTOM.
. KauectBenHas peakuus HA MHOTOATOMHBIE CIIUPTBHI.

. KagecTBennslie peakiuu Ha EHOIBI.

. Onpenenenue ajibIeruA0B NPU MOMOIIM KAUECTBEHHBIX PEaKLIUM.

. Okucnenue anpJeruoB epMaHraHaTOM KaJlusl.

. [lonydenue cioXHbIX 3(UPOB.

JlabopaTopHble ONBITHI.

5. CBoiicTBa 3THIIOBOIO CIIUPTA.

6. CBoiicTBa TIUIEpUHA.

7. CoiictBa ¢deHona. KauecTBeHHbIE peakiuu Ha (PEHOIBI.

8. CpoiicTBa popMannHa.

9. ColicTBa YKCYCHOM KHCIIOTBI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnyeckas padora Ne 4. [lonydyenue OpomdTaHa.

IIpakTuyeckas padora Ne 5. [lonydeHue areroHa.

IIpakTyeckas padora Ne 6. [TosryueHne yKCyCHOM KUCIIOTHI.

IIpakTuyeckas padora Ne 7. [lonydyeHnue sTunanerara.

IIpakTnyeckas pabora Ne 8. PemeHne  OKCIEpUMEHTAIBHBIX  3afad 10  TEMeE
«Kucnopoacoaepxampye OpraHn4eCKue BEIECTBay.

Kontpoabnas padora Ne3 no teme «Kucnopoacoaepxaiine OpraHiyecKue BEIIECTBaY.

Tema 5. A30T- u cepocoep:xanue coexunenus (64)

Humpocoeounenus. Onekmponnoe cmpoenue Humpoepynnel. I[lonyuenue HumpocoeouHeHui.
Bspviguamuie sewjecmeaa.

A M u H bl. U30Mepus amuHOB. [lepBruHbIE, BTOPUYHBIE U TPETUUYHBIE aMUHBL. DU3NYECKHE
CBOWCTBA MPOCTEUIIMX aMHHOB. AMHHBI KaK OpraHudeckue ocHoBaHMs. ColM  aJKUIaMMOHHS.
ATNKAIMpPOBaHUE U AlIMJIMPOBAHUE aMUHOB. Peakiuy aMHHOB C a30TUCTOM KHCIOTONH. ApoMaTHYeCKHe
aMuHbl. AHWINH. B3anMHOE BIMsSHHWE Tpynn aTOMOB B MOJIEKYJI€ aHWJIMHA. XUMHUYECKUE CBOMCTBA
aHWINHA (ocHOBHBIE CBOIICTBa, peakuuu 3aMelIEHUS B apoMaTH4YeCKoe 1o,
OKHCIICHHE, ayunuposanue). /Juazocoedunenus. TlonydeHne aMHUHOB U3 CIHPTOB U HUTPOCOCAMHEHHUH.
IIpumenenne anunuHa. Cepoopranmdeckue coenuHeHus. IlpencraBieHne O CEpOOPraHUYECKUX
coequHeHUsIX. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HAUEHHE CEPOOPTaHNUECKUX COCTUHEHHH.

I'eTeponwuk bl Pypad U NUPPOJ KaK NPEACTABUTENN NATUWIEHHBIX NE€TEPOLUKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJEKYyJIbl mupposia. KuciotrHele cBoiicTBa mnuppoda. [lupuanH Kak
IIPEICTAaBUTEND ILIECTUYICHHBIX TE€TEPOLUKIIOB. OJIEKTPOHHOE CTPOEHHME MOJIEKYJIbl INHPUAMHA.
OcHOBHbIE CBOWCTBa NMUPHJIMHA, PEAKIIMM 3aMEIIEHUS C apoMaTHuYecKuM sjpom. [IpencraBieHue o6
UMUa30J1e, MUPUINHE, IypUHE, TYPUHOBBIX U TUPUMUIUHOBBIX OCHOBAHMSIX.

JdemMoHCcTpanmu.
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1. OcHOBHBIE CBOWMCTBAa aMUHOB.

2. KauecTBeHHbIE PEaKIIUM HA aHWJIMH.

3. AHWIMHOBBIE KPAaCUTEIN.

4. O0Opa3Iiel TeTEPOIUKIMYECKUX COSTUHEHUH.

JlabopaTopHble onbIThbl. KauecTBEHHBIE PEAKIIMN HA aHUJIMH.

IpakTnyeckas padora Ne9. Penienue skcriepuMeHTaIbHBIX 3a7a4 10 TeME «A30TCoAepKaliue
OpPraHUYECKUE BEIIECTBAY.

Tema 6. Buojioruyeckn akTuBHbIe BelllecTBa (144)

XKu p B KaKk croxkHbIE (PUPHI TTUIEPHUHA U BHICHINX KapOOHOBBIX KUCIOT. OMBUICHHE KUPOB.
I'maporenuszanust )kupoB. Mblia Kak COJIU BBICIINX KApOOHOBBIX KUCIIOT.

Y rueBoasl. MoHo- u qucaxapuabl. QyHKIHH YIJIeBOAOB. bruonorudeckas posib yriieBOJOB.
I'moko3a — ¢u3uyeckue cBOiCTBa, JUHEWHAs U HUKINYecKas (GopMbl. Peakiiuu riiroko3bl (OKHUCIEHHE
a30THOM KHUCIJIOTOW, BOCCTAHOBJIEHUE B LIECTHMATOMHBIN CIMPT), KAYECTBEHHbIE PEAKLUU HA TJIIOKO3Y.
bpoxenue rmoko3bl. ®dpykro3a kak u30oMep INIIOKO3bl. Pubo3za u nesokcupubosa. [lowamue o
2NIUKO3UOAX.

A m c a x a p m n b. Caxapo3a Kak IpEICTaBUTENb HEBOCCTAHABIUBAIOIIUX
nucaxapunoB. Manemosa u nakmosa, yeanobuosa. I'maponus mucaxapunoB. [lomydenue caxapa u3
CaxapHOU CBEKJIBI.

I[Tonwucaxapu sl Kpaxman, rmukores, nemnono3a. KauecTBeHHas: peakysi Ha Kpaxmail.
I'maponus nonucaxapuuos.

HyxkneumHoBB €KucaoT sl Hykneozunsl. Hykneornasl. HykinenHoBe KUCIOTHI Kak
npupoasbie noaumepsl. Crpoenue JIHK n PHK. I'niponn3 HyKJI€MHOBBIX KUCIIOT.

AMHUHOKUCIO T Bl Kak aMpOTEpHBbIE coeTMHEHHs. Peaknu ¢ KHCcIoTaMu ¥ OCHOBAHHUSIMHU.
Oo6pasoBanue ciaoxHbIX 3¢upoB. [lentuasl. [lenTunnas cBsI3b. AMUAHBIA XapakTep MENTHIHON CBS3U.
I'unponuz nentunos. benku. [lepBuunas, BropuyHast U TpeTUUYHasl CTPYKTyphl OenkoB. KauecTBeHHbIE
peakiuy Ha OeJIKH.

JemMoHCTpaumu.

1. PacTBOPUMOCTB YITIEBOIOB B BOJIE U ATAHOJIE.

2. KauecTBeHHbBIE pEAKIMH HA [IIIOKO3Y.

3. OOpa3ubl AMUHOKHCIIOT.

JlabopaTopubie omnbIThl. 11. CBoiicTBa rmoko3bl. KauecTBeHHass peakuus Ha TJIOKO3Y.
Omnpenenenue Kpaxmaia B IpoJAyKTax nuTtaHus. 12. L{BeTHbIe peakiuu OeIKoB.

Koutpoasnas pabdora Ne 410 TemMe «A3o0TcolepKamue W OHOJOTUYECKH aKTHBHBIC
OpPraHUYECKUE BEIIECTBAY.

Tema 7. BoicokoMoJieKyJ/IsIpHbIe cOeIMHEeHHs (44)

[TonsiTie O BBICOKOMOJEKYJSAPHBIX BemecTBax. l[lonumepusanus M IONMKOHIAEHCALMS Kak
METOJIbl ~ CO3/IaHUsl  MOJIMMEpOB.  DnactoMmepbl.  [IpUpoAHBIE W CHUHTETUYECKHMH  Kayudyk.
Cononmumepuzanus.  CoBpeMeHHblE  IUIACTUKH  (TIOJMATHIEH,  MOJUIPONMIEH,  MOJHUCTHPOI,
MOJINBUHUIIXJIOPUA, (TOPOIIACT, MNOJUAITUIIEHTepedTanar, akpuia-0yTaJAueH-CTUPOJIbHBIN IJIaCTUK,
nosukapOoHaTsl). [TpupoHble 1 CHHTETHYECKHE BOJIOKHA (0030D).

JMemoncTpanuu. 1. OO6pasipr 1utactukoB. 2. Komtekinus BonokoH. 3. [lommkonaeHcarus
STUJICHIJIMKOJIS € Tepe(TaaeBOi KUCIOTOM.

JlaboparopHbie onbIThbl. 3. OTHONIEHNME CHHTETHYECKMX BOJIOKOH K PAacTBOpaM KHCIOT M
LIEJI0YEN.

IIpakTuyeckas padora Ne 10. Pacio3HaBaHue M1acTUKOB.

IIpakTyeckas padora Ne 11. Pacno3HaBaHH€E BOJIOKOH.

11 kaace
Tema 1. Hemerasuisbl (314)
KHaCCI/I(bI/IKaHI/ISIHeOpFaHI/ILIeCKI/IXBemeCTB. JJIeMEeHTHI METAJIBI 1 HEMETAIIEI
1 ux nojoxxenue B [lepuoguueckoii cucreme.
B o 1 0o p o n. IlonyueHue, ¢puznueckne M XUMHUYECKHE CBOMCTBA (peaklnuy C MeTaUIaMH U
HEMETaJUIaMH, BOCCTAHOBJIEHUE OKCHUJIOB U colield). ['uapuasl. TOMIMBHBIE 371€MEHTHI.



['anoreH bl O0mas xapakTepucTuka noarpymnmnsl. Gusnyeckre CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHHUS OKUCIUTEIBHON aKTUBHOCTHU TaJIOT€HOB B COOTBETCTBUM C UX IOJOKEHUEM
B neproanyeckoi Tadmuie. [1opsaok BRITECHEHUS TaJIOTEHOB U3 PacTBOPOB TajoreHu0B. OCOOEHHOCTH
xumun (ropa. Xinop — MOITYy4eHHE B MPOMBILIUICHHOCTH W JIabOpaTOpHH, PEaKIUH C MeTaulaMd U
HeMeTaulaMu. B3aumonelcTBue xjopa ¢ BOJOM M pacTBOpaMu Ieniodeil. KuciopoaHele COeIMHEHHUs
xJjiopa. [ MImoXIopuThL, XJIOpAT U MEPXIIOpaThl KaK TUMHYHbIE OKUCIUTENH. OCOOEHHOCTH XUMUU Opoma 1
noja. KauectBeHHas peakuus Ha o, ['aoreHoBo-

JIOpOAbl — TIOJIyY€HHE, KHCIIOTHbIE M BOCCTAaHOBUTENIbHbIE CBOMCTBA. CoOJIAHAs KUCIIOTa U €€
conu. KauecTBeHHbIE peakliy Ha rajlOreHH 1-HOHBI.

DONeMEeHTBHNOATPYNNOBKHUCIODPOAa OOmas xapakTepucTUKa MOATPYIIIHL.
@dusnueckue CBOWCTBA MPOCTHIX BemecTB. O30H Kak amuIOTporHas MOIUGHUKAIMS KUCIOPO/a.
[Tonyuenue o30Ha. O30H Kak okuciuTenb. [l03UuTHBHAS M HEraTUBHAS POJIb O30HA B OKPYXAIOLLIEH cpeae.
CpaBHeHHE CBOWCTB 030Ha M Kuciopoja. Boja u mepokcua BoJopoJa Kak BOJOPOAHBIE COECTUHEHUS
KHCJIOpOJla — CpaBHEHHUE CBOMCTB. [lepokcu Bogopoaa Kak OKUCIUTENb U BOCCTA-

HoBuTeNb. Ilepokcunpl meramioB. Cepa. Amnorponust cepbl. dusmueckue M XHUMHUYECKUE
CBOMCTBAa cephl (B3aUMOJEHCTBUE C MeETalllaMH, KHUCJIOPOJOM, BOJOPOIOM, pacTBOpamH IIeNoueH,
KHCIIOTaMU-oKucnuTeasiMu). CepoBofopo]l — MOJIyYEHHUE, KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA.
Cynbdunpl. CepHUCTBIN ra3 Kak KUCIOTHBIN OKcu. OKHUCIUTENbHbIE U BOCCTAHOBHUTEIBHBIE CBOMCTBA
cepHucToro rasa. [lonyueHnne cepHUCTOro raza B NpOMBILUIEHHOCTH U Jaboparopun. CepHUCTast KucioTa
u ee conu. Cepubiii anruapua. CepHas kucinorta. CBoCTBa KOHLIIEHTPUPOBAHHON U pa30aBIeHHON CEpPHOI
KHUCJIOTHI. JIefiCTBHE KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI HAa caxap, METaJUIbl, HEMETaJUIbl, CYIb(OUIbL.
Tepmuueckass ycroiunBocTh cyibdaToB. KadecTBeHHas peakiusi Ha CEpPHYIO KHUCIOTYy U ee
conu. Tuocepras Kucioma u muocyivbgpamal.

A3oTuerocoenuHeHH S DIEeMEHTH NOArpynnsl azota. OO0ImIas xapakTepUCTHKA
noarpynnsl. Pu3nyecKkue CBOMCTBA MPOCThIX BemiecTB. CTpoeHHe MoseKyibl a3ora. dusmyeckue u
XUMHUYECKHe cBoWcTBa aszora. [lomydeHue a3oTra B MPOMBINUIICHHOCTH W Jaboparopuu. Hutpuasl.
AMMHaK — €ro moixydeHue, (uU3NYecKHue M XUMHYEeCKHe CBoicTBa. OCHOBHBIE CBOWMCTBA BOJHBIX
pactBopoB ammuaka. Comu amMmoHus. lloBegeHue cosneil aMMOHHMSI MpPU HArpeBaHMM. AMMHAK Kak
BoccTaHOBUTENb. [Ipumenenne ammuaka. Okcuabpl a3oTa, ux noxydeHue u cBoiictBa. Oxcun azora(l).
Oxucnenne okcuna azota(ll) kuciaopogom. Aumepusauus okcuga azora(lV). Azotucras kucioTta u ee
conmu. HUTpUTHI Kak OKHCIUTENIN U BOCCTAHOBUTENU. A30THas KUCI0Ta — (DU3MUYECKHE M XUMHUYECKUE
CBOMCTBa, mojydeHue. OTHOIIEHME Aa30THOM KHUCIOTHl K METaulaM M HEMeTallaM. 3aBUCHUMOCTb
MIPOJYKTa BOCCTAHOBJIEHHUS a30THOM KHMCIOTHI OT AKTUBHOCTH METaUla W KOHIIEHTPAaIMM KHCIIOTBHI.
TepMuyeckast ycTOMUNBOCTb HUTPATOB.

dochopuerocoenuHeHu 1. Amnorponusi pochopa. XumMuueckne cBoicTBa gpocdopa
(peakiuu ¢ KUCIOPOI0M, rajloTeHaMH1, MeTalJIaMH, CII0KHBIMH BEIECTBAMU -OKUCIUTEISIMHU, IIE€T0YaMH ).
[Tonyuenne u npumenenue ¢ocdopa. docdopubiii anruapua. OprodocopHas u MmeradocpopHas
KHUCJIOTHI ¥ UX conu. KauecTBeHHas peakuus Ha opTodochatsl. Pasnodcenue opmogocgophoii kuciomol.
Iupogpocgopnas kucroma u nupogocpamor. @ochuasl. Dochun. Xnopuovr ¢ocpopa. Oxcuo
gocpopa(lll), pocghopucmas xucroma u ee conu.

Y raep o a Amnorponus yriaepoaa. CpaBHEHHE CTPOCHMSI M CBOMCTB rpadura M ajiMmasa.
@ynnepeH kak HoBas MoJjekyispHas ¢opma yriaepona. I'paden kak MoHocnol rpadura. YriaepogHbie
HAaHOTPYOKU. YTOIb. AKTHBHUPOBAaHHBIA yroib. AjxcopOuus. Xumudeckue cBoicTBa yrid. KapOouasl.
IMunponu3 kapOuna Kanbpius U kapOuaa amoMuHus. KapOusl mepexoaHbIX METAIOB KaK CBEPXITPOYHBIE
Matepuainbl. Okcunbl yriaepoaa. OOpa3zoBaHHe yrapHOIrO rasa Mpu HEMOJHOM CrOpaHUM yriisl. YTOlb U
yrapHblii ra3 Kak BOCCTaHOBUTENHU. Peakius yrapHoro rasa ¢ pacmiaBamu 1menodeil. Cunrte3 GpopMuaToB
W OKCAJIaTOB. YTJEKHUCHBIM ra3. YroibHas Kuciaora U €€ conu. lloBeneHwe CpemHUuX M KHUCIBIX
KapOOHATOB MPHU HArpeBaHUU.

K p e M H n 1. CBoiicTBa mpocToro BemiecTBa. Peakiuu ¢ XJIOpoMm, KUCIOPOJIOM, PaCTBOPaMHU
menoueld. OKcua KpeMHHsA B IIPUpPOAE M TexHuKe. KpemMHHEBBIE KHUCIOTBI U UX coid. ['maponus
cukatoB. CujaH — BOJOPOJIHOE COETMHEHNE KPEMHHSL.

b o p. Oxcup 6opa. bopHas kucnorta u ee conu. bypa.

HMemounctpanuu. 1. ['openue Bogopona. 2. [Tomyuenue xmnopa (onsIT B mpoOupke). 3. ONBITH ¢
OpomHO# BOJOM. 4. OKHCIUTENBHBIC CBOMCTBA PacTBOpa rumnoxygoputa Hatpus. 5. [lnaBnenue cepel. 6.
I'openue cepwl B kuciopone. 7. BzaumopeiictBue xene3a ¢ cepoid. 8. I'openue cepoBomopona. 9.



Ocaxnenue cyiabdumon. 10. CpoiictBa cepHucroro rasza. 11. JleficTBe KOHIEHTPHUPOBAHHOM CEpPHOM
KHUCJIOTBl Ha Meb M caxaposy. 12. PactBopenune ammuaka B Boje. 13. OCHOBHBIE CBOICTBA pacTBOpa
ammuaka. 14. Karanutuueckoe okucinenue ammuaka. 15. [lonyuenne oxcuna azora(ll) u ero okucienue
Ha Bosmyxe. 16. JlelicTBue a30THOM KHUCIOTHI Ha Meab. 17. I'openme docdopa B kmcmopoae. 18.
[IpeBpamenne kpacHoro ¢Gocdopa B Oenblii M ero cBedeHue B TeMHOTe. 19. B3ammoneiicTBue
dhochoproro anruapuaa ¢ Boxoi. 20. O6pasiusl rpadura, anmmasa, kpemuus. 21. ['opeHue yrapHoro rasa.
22. Tymenue njaaMeHu yriaeKuciabM ra3oM. 23. Pasnoxenue mpamopa.

JlaGopaTtopuble onbIThl. 1. [Tonydyenue xynopa u u3ydeHue ero CBOMCTB. 2. O3HAKOMIJIEHUE CO
CBOWCTBaAMM XJIOpcoJepamux oTOenuBareneil. KauecTBeHHass peakuuss Ha TaJIOTEHUI-UOHBI. 3.
CpoiictBa Opoma, mona u ux cojeil. Pasznoxxenue mnepokcuga Bogopona. OKuciIeHHE HOIUA-HOHOB
IIEPOKCHUJIOM BOJIOPO/A B KUCIOH cpefe. 4. M3yueHne cBONCTB CEpHOM KUCIIOTHI U €€ cosiel. 5. M3yuenue
CBOMCTB BOJIHOTO pacTBopa ammuaka. 6. CBorcTBa coyieii amMoHus1. KauecTBenHas peakius Ha docdar-
noH. 7. KauectBenHast peakuus Ha kapOoHaT-uoH. Pasnoxxenune ruapokapbonara Hatpus. 8. McnbiTaHue
pacTBopa cUJIMKaTa HaTpus HHAUKATOPOM. 9. O3HakoMIIeHHE ¢ 00pa3laMu IPUPOIHBIX CHUIIMKATOB.

IIpakTnyeckas padora Nel. [lonydenue Bogoposa.

IpakTnyeckas padora Ne 2. [TonydeHue XJa0poBOI0POIa U COMSTHOM KUCTOTHI.

IIpakTuueckas padora Ne 3. [lonyueHne aMmmMuaka U U3yu4eHUE €ro CBONCTB.

IIpakTnyeckas padora Ned. [lonydenue yriaekucioro rasa.

IIpakTuyeckas pa6ora Ne 5. BeinosiHeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 110 Teme «HemeTambiy.

KonTpoasnas padora Nel o teme «HemeTtamibiy.

Tema 2. Metasuisbl (304)

Obmuito630pINTeMEeHTOB—MeTado B. CBOHCTBA MPOCTHIX BEUIECTB-METAILIOB.
Merannnueckue Kpuctamaniyeckue pemerku. CriaBpl. XapakTepUCTUKAa Hanbojee U3BECTHBIX CILIABOB.
[Tonyyenue u npuUMEHEHUE METAIIIOB.

[MlemouHBEMETaJdabl— 00lIAs XapaKTEPUCTUKA MMOATPYIIIbI, XapaKTEPHbIE PEaKLUU
HaTpus U Kanus. CBoiicTBa 1IeT04HbIX MeTAIIOB. [lomydenne menounbix Metamios. Cosia u eakuii

HAaTp — BAXKHEWILHME COCOUHEHUS HATpus. bepuwiuinii, MarHwii, MEI0YHO3EMEIbHBIE METaJIIbI.
Maruuii 1 Kanplui, UX oOIlas XapaKTepUCTHKAa HAa OCHOBE MosiokeHusi B llepuomnueckoil cucreme
anementoB Jl. 1. MenneneeBa u crpoenusi aromoB. [lonydenne, ¢pusndeckue U XUMHUECKUE CBOMCTBA,
MPUMEHEHHE MAarHus, KalblUs U UX COeAUHEHHH. AMQPOTEPHOCTh OKCHJA M THAPOKCHAA OCpUILIHSL.
Kectkocth BOmbl W crmocoObl ee ycrpaHeHus. Okpacka TIIJITaMEHH COJIAIMH  IIEJIOYHBIX |
L1EJIOYHO3EMENBHBIX METAJIIOB.

A 10 M u H U WA PacnpocTpaHeHHOCTh B mpupoje, GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(OTHOIIEHHE K KUCIOPOJY, raJloTeHaM, PacTBOpaM KHUCIOT U IIeJI04el, alroMoTepMusi). AMGOTEpHOCTD
okcuaa U ruapokcuaa amomunus. Conu amomunusd. [lonHoe pasnoxeHue BOJOM cojell allfOMHHMS CO
ClIa0bIMU JIBYXOCHOBHBIMU KHCJIOTaMH. AJNIOMHHATHI B TBEpJOM BHUAE U B pacTBope. [IpumeHenue
amoMuHust. CoeduneHusi antoMUHUSA 8 HUSUUX CIENEeHAX OKUCTEHUS.

OnoBoucBMHHEe 1 Dusnyeckue U XMMUYECKHE CBOMCTBA (peakUuu € KHCIOPOJOM,
kucinotamu), npumeHenue. Conu onosa(Il) u ceunana(ll). CBUHIIOBBIN aKKyMYISTOD.

MeTaanbsnoOOUYHBXNOAT P YN OCOOEHHOCTH CTPOSHUS aTOMOB MEPEXOIHBIX
METaJIJIOB.

X p o M. Duznueckue CBONCTBA, XUMHMYECKHE CBONCTBAa (OTHOIIEHHE K BOJSHOMY IMapy,
KHCIIOpOZly, XJIOPY, pacTBOpaM KHUCIIOT). VI3MeHeHHne OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX M KUCIOTHO-
OCHOBHBIX CBOWCTB OKCHJIOB M THIPOKCHJIOB XpOMa C POCTOM CTENEeHM OKHCIeHHA. AMdoTepHbIe
cBoiictBa okcuaa u ruapokcuga xpoma(lll). Oxucnenue coneit xpoma(lll) B xpomaTsl. B3aumusbie
MepeX0/Ibl XPOMATOB U TUXPOMATOB. XPOMATHI U AUXPOMAThI KAK OKUCITUTEIH.

Ma pr aH e — Qu3nyeckue U XMMHUECKHE CBOMCTBA (OTHOIIEHHE K KUCIOPOIY, XJOpY,
pactBopam kuciotT). Okcun mapranna(lV) kak okuciautens u katanuzarop. [lepmanranar kamus Kak

okucnutensb. Maneanam(VI) kanus u e2o ceoticmaa.

K e 1 e 3 0. Haxoxxnenue B npuposie. 3HaueHHE XKele3a i1 OpraHu3Ma uenoBeka. Puznyeckue
cBoiicTBa >kene3a. CriiaBbl Keye3a ¢ yriiepoaoM. XHUMHYECKHE CBOMCTBA JKeje3a (B3auMOJCHCTBUE C
KHCJIOPOAOM, XJIOPOM, CEpPOH, yriieM, KUCIOTaMH, pacTBopamu coieil). CpaBHEHHE KUCIOTHO-OCHOBHBIX
1 OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX CBOWMCTB Tuapokcua xene3a(ll) u ruapokcuna xenesa(lll). Comu
xene3a(ll) u sxeneza(Ill). Meroasr mepeBoza comneit xene3a(ll) B



conu xkene3a(Ill) u obparno. OxuciaurensHbie cBolicTBa coenunenuii xene3a(lll) B peakmusx c
BOCCTAaHOBUTEISIMH (MOAUIOM, Menbio). L{nanuaHple KOMIUIEKChl skene3a. KauecTBeHHbIE peakiu Ha
nonsl xene3a(Il) u (I10).

Me n ». Haxoxnaenue B mpupoge. Ousmdyeckne M XMMHUYECKHE CBOWCTBa (B3aMMOJCHUCTBHE C
KHCIIOPOJIOM, XJIOpOM, cepoi, kucinotamu-okuciautensamu). Commn  menu(ll). Mennelii  xynopoc.
Amvmuakatel Menu(l) u memu(Il). Tlonmyuenne oxcunma meau(l) BoccranoBnenuem rugapokcuaa meau(Il)
[JIFOKO30M.

Cepe6p o ODusnueckue W XMMHYCCKHE CBOMCTBA (B3aMMOJICKHCTBHE C CEpOM, XJIOPOM,
KHCIIOTaMU-OKUCHUTEsIMU). OcakieHne OKcuaa cepebpa mpu JIEHCTBUM INEJIOYM Ha colm cepedpa.
AMMuakatel cepebpa kak okuciauTenu. KauectBenHast peakiiysi Ha HOHBI cepedpa.

3 01 0T 0. Puznyueckue U XUMHUUYECKUE CBOICTBa (B3aUMOJEHCTBUE C XJIOPOM, «apCKOMN
BOAKOI». CriocoOb! BBIJIEICHHS 30J10Ta U3 30JI0TOHOCHOM MOPO/IbI.

Il u 1 k. Ou3nUecKue U XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C TaJIOT€HAMHU, KUCIOPOJOM,
cepoil, pacTBOpaMu KUCIOT U 1eno4eit). AMGOTepHOCTh OKCUAA U THIPOKCH 1A IIMHKA.

P 1ty 1 5. [IpeacraBienue o CBOMCTBAX PTYTU U €€ COCIUHECHUSIX.

Hemoncrpaumu. 1. Komnexkuuss meramioB. 2. Komneknusa munHepanioB u pya. 3. Kosekuus
«Amomunuity. 4. Komneknusa «XKene3o u ero craBe» 5. B3aumoneiictBue HaTpusi ¢ BOAOH. 6.
OkpamuBaHue IJaMEHU COJIIMHM LIEJIOYHBIX UM IIEJIOYHO3EMENIbHBIX METaJUIoB. 7. B3aumopeiicTBue
Kanpuuss ¢ Bopoi. 8. IlmaBnenue amomunus. 9. BsaumopeiicTBue amoMuHHs co Iienoubto. 10.
BiaumopeiictBue xpoma ¢ CONSHOM KuUCIOTOM 0e3 moctynma Bosayxa. 11. OcaxiaeHue ruapokcuia
xpoma(Ill) u okucnenue ero nepokcuoM Bogopoza. 12. B3auMHble epexo/ipl XpoOMaToB U TUXPOMATOB.
13. Paznoxenne auxpomata aMmMmoHus. 14. Amomorepmus. 15. Ocaxnenue rugpokcuaa xeneza(lll) u
OKHCJICHHE ero Ha Bo3nyxe. 16. Brinenenue cepedpa u3 ero colieit 1eicCTBUEM MEJIH.

Jla6opaTopusblie onbIThl. 10. OxpammBaHue MIaMeHU COCIWHEHUSMHU HIETOYHBIX MeTayioB. 11.
O3HakOMJIEHHE C MHHEpaJlaMd U Ba)KHEWIIMMH COEJIMHEHUSMU WIEJNOYHBIX MeTayuioB. 12. CpoiicTBa
COEIMHEHMH MIENOYHBIX MeTauIoB. 13. OkpalivBaHue MJIAMEHH COJIAIMH IEJI0YHO3EMEbHBIX METaJUIOB.
14. CpolicTBa MarHus u ero coeauHeHui. 15. CoiicTBa coequnenuii kanpius. 16.Kectkocts Boabl. 17.
BiaumopeiicTBue amoMuHHS € KHCIOTaMH W Iienodamu. 18. AmdorepHble CBOMCTBa THAPOKCUIA
amomunus. 19. Ceoticmea onosa, ceunya u ux coedunenuti. 20. CpoiictBa cozneit xpoma. 21. CpoiicTBa
MapraHua u ero coequHeHuil. 22. Mzydyenne muHepanos jxenesa. 23. CBoiicTBa xene3a. KadecTBeHHbIE
peaknuu Ha MOHBI xene3a. [lonyuenune okcuna meau(l). 24. CoiicTBa Menu, €€ CIIJIABOB U COSIUHEHUH.
25. CBoiicTBa IUHKA U €r0 COeTUHEHHUI.

IIpakTuyeckas padora Ne6. [lonydeHne roppkoit coiau (CEMUBOAHOIO CyJib(aTa Maruus).

IIpakTyeckas padora Ne 7. [losydeHne alroMOKaInEBbIX KBACIIOB.

IIpakTuyeckas padora Ne8. BeinmoiHeHHe SKCIIEPUMEHTAIBHBIX 3ajad MO0 TeMme «MeTrasuibl
[JIABHBIX MOATPYIII.

IIpakTuyeckas pa6ora Ne9. [lonmyyeHue MmeaHOTO Kyrnopoca.

IIpakTyeckas padora Nel0. [Tomyuenue sxene3Horo Kymnopoca.

IpakTuyeckass padora Ne 11. BeimonmHeHne >KCIEpUMEHTAIBHBIX 3a71a4 Mo TeMe «MeTauibl
MOOOYHBIX MOATPYTII.

Kourpoasnas padora Ne 2 o teme «MeTayiby.

Tema 3. Ctpoenue aTtoma. XumMuieckas cBsi3b (84)

CtpoeHnueartoma Hykimmael. M3otonsl. Tunel painoakTUBHOTO pacnaga. TepMosiiepHbIit
cunres. [logydyeHne HOBBIX 3JeMEHTOB. SnepHble peakiuu. CTpOeHUE JIEKTPOHHBIX 000JI0YEK aTOMOB.
[IpencraBnenne o kBaHTOBOM MexaHuwKke. KBaHTOBbIe umcia. AToMHble opOutanmu. Pammyc aTtoma.
ONEeKTPOOTPULIATENIBHOCTD.

XUMHUYECKasCB43b. Buasl xumuueckoi cBsa3u. KoBajgeHTHaAs CBSI3b U €€ XapaKTEPUCTUKHU
(nnuHA cBSI3U, NOJISAPHOCTD, NOJIIPU3YEMOCTD, KPATHOCTH CBsI3K). MloHHas cBsA3b. MeTanndeckas CBSI3b.

CtpoeHnueTBepasbl XTe i Kpucrannnueckue u amopdubie Tena. TUIbI KpUCTAITHYECKUX
PELIETOK METAJUIOB U MOHHBIX COEIMHEHUIN. MeXMOJEKyJIIpHbIe B3aUMOJEHCTBUA. BoopoiHas cBA3b.

Hemoncrpaumu. 1. Kpucramueckue pemerku. 2. Moaenu MoOJIeKyd.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYeCKUX peakumid (174)

TennoBoiWodPPpekTXUMUYECKOHNpPEaAaKI U U DHIOTEPMUUECKHE U
sK30TepMHuueckue peakiuu. 3akoH ['ecca. TeroTta oOpa3oBanus BemecTBa. DHeprus cBs3u. [lonsrtue 06



sHTaNbIUU. [loHsTHE 00 »HTponuu. Bropoil 3akoH TepmomuHamuku. ODHeprus [mO6ca u Kpurepuu
CaMONPOU3BOJBHOCTH XUMHUYECKON pPEaKLIUU.

CKOpPOCTHBXUMMHUUECKHUXPEaAaKI WU MU eEe 3aBUCUMOCTb OT IIPUPOJIbI PEATUPYIOLINX
BEIIECTB, KOHLIEHTPALMM PEareHTOB, TEMIEpaTypbl, HAJIMYUSA KaTalIM3aTopa, IUIOMAAU IOBEPXHOCTU
pearupymoomux BemecTB. 3akoH aeicTByrommx wMacc. [Ipasuno Bant-I'odda. Ilonstre 06 suepruu
aKTHBALlUM U 00 SHEPreTUYecKOM npoduiie peakiyu. 'oMoreHHsli U rereporeHHslid katanu3. [Ipumepst
KaTAINTUYECKUX MPOIECCOB B TEXHHKE M B JKHUBBIX OpraHm3Max. DepMeHTbl Kak OHOJIOTHYeCcKue
KaTaJIn3aTopHl.

OO0paTtumblepeacknuu Xumuueckoe pasHoBecue. [Ipunuun Jle Illarense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel nuccoumanuu. Pacdyer pH pacTBOpoB CHIIBHBIX
KHCJOT U 1enoyen. [Ipouszsedenue pacmeopumocmu.

PaspgaktuBHocTumMeTanao B. [loHaTue o craHIapTHOM 3JIEKTPOAHOM MOTEHIMANIE U
EKTPOABIDKYILEH CHIIE peakuu. XHUMHUYECKHME MCTOYHMKM TOKa: TIajJbBaHUYECKUE DJIEMEHTHI,
aKKyMYJIATOpPbl M TOIUIMBHBIE  JIEMEHTHI. OJIEKTPOJIM3  pacIulaBOB M BOJHBIX  pPacTBOPOB
3JIEKTPOIUTOB. 3aKOHbL INEeKMPOU3A.

demoncTpaumu. 1. DK30TEpMUUYECKUE U IHAOTEPMUYECKHE XUMHUUYECKHE peakiuu. 2. TernmoBbie
SIBJIGHUS [IPH PACTBOPEHUHU CEPHOM KMCIOTHI U aMMHUAYHOM CeNUTPBI. 3. 3aBUCUMOCTb CKOPOCTU PEAKIIUU
OT MNPHUPOJBI BEIIECTB Ha IpPHUMEpPE B3aUMOJCHCTBHUS PAaCTBOPOB PA3IMUHBIX KHUCIOT OJMHAKOBOMN
KOHILEHTPAllMU C OJIMHAKOBBIMH KyCOUKaMmH (TpaHyjaMH) LMHKA M OJMHAKOBBIX KYCOUKOB pPa3HBIX
METaJUIOB (MarHusi, LIMHKa, jKeJe3a) ¢ pacTBOPOM COJSIHOM KucCioThl. 4. B3aumoneicTBue pacTBOpoB
CEpHOI KMCIIOTBI C pacTBOpamMH THOCYJIb(aTa HaTpusi pa3IMvHON KOHLUEHTPAalUU U TEMIIepaTrypbl. S.
Paznoxenue mnepokcuga BOAOPOAA C IOMOINBIO HEOPraHMYECKUX KaTalu3aTOPOB M MPUPOJIHBIX
00BEKTOB, COICPKAIINX KaTallazy.

JlaGopaTopHble onbIThl. DAaKTOpPHI, BIMAIONIME HAa B3aUMOJEHCTBHE MeTalyla C pacTBOpaMu
kucnoT. CMmelleHue XHUMHUYECKOTO pPaBHOBECHS IIPU YBEJIUWYEHUHM KOHLIEHTpAllUM pEareHToB U
npoaykToB.26. Karanurnyeckoe pa3ioxeHue nepokcuaa BoAopoaa

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEAKIIMHU.

IIpakTuyeckas padora Nel3. Xumuyeckoe paBHOBECHE.

Kourpoasnas padora Ne3. TeopeTnueckue OCHOBBI XUMUH.

Tema 5. Xumuueckasi TexHosiorus (74)

OcHOBHB ENpPUHIUNBXUMHUUECKONUTEeXHOTOTUU.[Ipou3sBoagcTBOCEpH
O M K M CJI O T bl KOHTAKTHBIM c1Ioco00M. XuMu3M npotuecca. Coipbe /17151 IPOU3BOCTBA Cep-

HOM KMCJHOTBI. TeXHONIOrnyeckas cxema nporecca, Ipouecchl U annaparThbl.

[IpouszBoacTBOAaMMHU aK a XuMu3M npouecca. OnpeneneHne ONTUMAIBHBIX YCIOBUM
npoBeaeHus peakuuu. [IpuHINI TUPKYISIUN U €ro peau3alus B TEXHOJIOTMUECKOH cxeMe.

MeTannypru s Yepnas merauryprusi. JloMmeHHbIH npouecc (CbIpbe, YCTPOUCTBO JTOMEHHOM
ne4u, XMMHU3M nporecca). [Ipon3BoAcTBO cTaiy B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIIEYaX.

OpranuueckuicuHTe 3. Cunmesvl Ha ocHose cunmes-2a3za. IIpon3BoaCTBO MeTaHOJIA.

DkoJorus U npobdiaemMa oXpaHbl OKpYyXKarolle cpeapbl. 3eneHas XUuMusl.

Hemoncrpanuu. 1. Cplpbe UIsl POU3BOJACTBA CEPHOM KHUCIOTHI. 2. Mozenb KUISIIETO CIOS.
3.XKene3nas pyna. 4. O6pasiibl CIJIaBOB KeJe3a.

Tema 6. Xumusi B ObITY H Ha ciayxk0e o0mecTBa (9u)

Xumusa nun. JKupsel, Oenku, yrieBoibl, BUTaMuHbL. [luiieBsie 100aBKH, UX KiacCHU(pUKAIUS.
3ampeleHHble 1 pa3pelleHHble MuIieBble 100aBku. JlekapcTBeHHble cpeacTBa. Kpacku M HMUTMEHTHI.
[lpuHuMnbl OKpamMBaHusi TKaHeW. XuMmus B crpourtenbcTBe. llement, GetoH. CTekiio M KepamHKa.
TpaguioHHBIE U COBPEMEHHBbIE KepaMudeckue marepuanbl. CBepXIpoBozsinas Kepamuka. beiToBas
xumusi. OtOenuBarolue cpencTBa. XHUMHS B CEJIbCKOM Xo03sicTBe. MHCEKTHIMIBI U TMECTULUABI.
CpenctBa 3amuThl pactenuil. PenemuienTsl. OCOOEHHOCTH COBPEMEHHOM HayKu. MeTo10JI0TUsl HayYHOT O
uccnenoBanus. [lpogeccus xumuxa. Mamemamuueckas xumus.

[Touck xumuveckoit undopmaru. Paboma ¢ 6azamu OaHHbIX.

Jemoncrpanuu. 1. [Iumessie kpacutenu. 2. Kpamenue tkanei. 3. OrOenuBaHue TkaHeu. 4.
Kepamuueckue marepuainsl. 5. [{BetHble crekna. 6. Komneknus «TommmBo u €ero BUABD.

JlabopaTopHbie oOnNbITHL. 27. 3HAKOMCTBO C MOIOUIMMH CpPEICTBAMHU. 3HAKOMCTBO C
orOenuBaromuMu cpenctBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MUHEpAIbHBIMU yIOOPEHUSIMH U U3yUYEHHE
UX CBOWCTB.



KontpoabsHnasi padora Ne 4. Mtoroas KoHTposibHas paboTa.

TemaTH4yeckoe IJIAHUPOBAHUE

10 kaace
Ne n/mt HasBanue pasnena, TeMbl KomnuectBo
4acoB

1 [ToBTOpeHue u yrinyonenue 3HaHu| 18

2 OCHOBHBIE TTOHATHSI OPTaHUYCCKON XUMHUH 13
3 VYTI1eBOIOPOIBI 25
4 Kucnopoacoaepxaniyie opraHnueckue CoeIMHEeHUS 19
5 A30T- 1 cepocoiep Kallue COeIMHEHH 6
6 buosiornyecku akTHBHBIE BEIIECTBA 14
7 BricOKOMOJIEKYIISIpHBIE COEAMHEHUS 4
PesepBHOE Bpemst 3

Hroro 102

11 kaace
No Haspanwue pa3aena, Tembl KonmgectBo
o\ 9acoB

1 | Hemeramisr 31
2 | Meramibl 30
3 | Ctpoenue aroma. XUMHYECKas CBS3b 8
4 | OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUi 17
5 | XuMHuecKasi TEXHOJIOTHs 7
6 | Xumus B ObITY U Ha ciyx0e o01iecTa 9

Hroro 102




