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obpaszoBatenpHOre yupexaeHusa Tynbckod obnact «Tynbekul 3IKOHOMUYECKHIA
KO,



HOACHHUTEJIbHASA 3AITUCKA

[porpamma obuieobpa3opaTensHoll y4eOHOH AUCHOMIUTHHE! « XHMUS» TpEIHA3HAYCHA AT M3Y4YEeHHS
XHMHH B npodeccHoHaNnbHEIX 00pa3zoBaTensHbx opranuzamuax CIIO, peannsyommx 00pa3oBaTenbHYO
nporpamMMy cpefHero obuiero ofpa3oBaHHsd B MpejesiaXx OCBOEHHMA OCHOBHOH mnpodeccHOHANBHOM
obpasosarensHoll mporpaMmer CIIO (OITOIT CITO) na 0a3se ocHoBHOro ofmero o6pa3oBaHuii IpH
NOATOTOBKE KBAM(UIHPOBAHHBIX paboynX, CITyXKalluX.

IIporpamma paspabotana Ha ocHoBe TpeboBanuii ®I'OC cpepnero ofwero ofpazosaHus,
NPEeAbABIAEMBIX K CTPYKTYPE, COAEPHKAHUIO H PEIYNIbTaTaM OCBOCHUA YICOHOH AUCIUIUIMHEI « XHMHS»,
B COOTBETCTBHH ¢ PekoMeHAauMsMH IO OpraHM3alldM MOJIyYeHHS cpedHero obiuero obpazoBauus B
npejienax ocBoeHrs o0pa3oBaTeNbHBIX NIPOrPaMM CpeaHero npodeCCHOHATFHOr0 00pa3oBaHus Ha Oase
OCHOBHOro ofmero ofpasoBanus ¢ ydeToM TpeQoBanuli {QemepalbHBIX rOCYZapCTBEHHBIX
oOpasoBaTeNPHBIX CTAHZAPTOB M NOJYYaeMoil Npodeccudl WIH CHSHHATBHOCTH  CPEOHEro
npogeccHonanbHoro obpasoBanus (nucbMo JlemapraMeHTa rocylapCTBeHHOH NONHUTHKH B cdepe
noaroTosxku padounx xazpos u JAITO Munobprayku Poccun ot 17.03.2015 Ne 06-259).

Copnepianye nporpaMMbl « XMMHS» HalPaBIeHO Ha JOCTHXKEHUE CIEAYIOIMX Heneit:

¢ (QopMupoBaHUe Yy 00YYAIOMUXCE YMEHHS OLEHUBATH 3HAYMMOCTH XMMUYECKOTO 3HAHMS IS
Ka)KIOTO Y€JI0BEKa;

» Qopmupopauue y 00y4aronwxcs LeNOCTHOrO NPEACTABNIECHNUS O MAPE M POJIH XUMHH B CO3IaHAU
COBPEMEHHOH €CTECTBEHHO-HAay4yHOH KapTHHBI MHpa; YMCHHS OOBACHATH OOBEKTH U MPONECChI
OKpY>Kaloweh JeHCTBUTENHOCTH; MPUPOAHOM, CONUANLHOK, KYNETYPHOH, TEXHHYECKOHN Cpelbl,
— MCTIONB3YA JUIA 3TOTO XUMUYECKHE 3HAHUS;

* pazBuTHe y oOOyvalouwxcs yMeHWH pa3muyaTs aKkThl ¥ ONEHKH, CPAaBHUBATH OLCHOUHbIC
BBLIBOJIBI, BHACTH MX CBA3b ¢ KPUTEPHAMM OLIEHOK H CBA3b KPHTEPHEB C ONPEACICHHOH CHCTEMOMN
neHHocTeH, QOpMyNHpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

e npHobperecHue OOYYalOIIMMHCA ONBITA Pa3sHOOOpa3sHOH  AEATENBHOCTH, IIO3HAHHA H
CaMOTIO3HAHHA; KIFOYEBHIX HABBIKOB, MMEIOIMMX YHHUBEPCANBHOE 3HAYEHHME UIA pa3NHuHBIX
BUIOB JESTENBLHOCTH (HABBIKOB pellleHHs NpoOIeM, NpUHATHS pelleHHH, [TOWCKA, aHANH3a U
06paboTky HHPOPMAITHH, KOMMYHHKATUBHEIX HAaBBIKOB, HABBIKOB H3MEPEHHH, COTPYAHHYECTBA,
Be3onacHoro obpaleHus ¢ BelecTBaMy B IOBCETHEBHOU JKH3HH).

B nporpaMMy BKIIOYEHO COZEp)KaHHE, HaNpaBIeHHOE Ha (GOpMHUpOBaHME Y CTYNCHTOB KOMIIETCHLHH,
HeoOXomuMbIX 11 kavecTBeHHoro ocBoeHns OITOIT CITO ua 6a3e ocHORHOro obimero o6pa3oBaHus ¢
NOJNy49€HAEM cpeqHero o0uiero o6pazoBaHus; TPOrpaMMBI MTOATOTOBKH KBANH(QUIHPOBAHHBIX paboduX,
cayxamux (ITIIKPC).



OBUIASIXAPAKTEPHCTHKAYYEBHOM AU CIUILIHHBI«XUMHSI»

XuMHE — 3TO Hayka O BeIleCTBax, HX COCTaBe H CTPOEHMH, CBOMCTBaX H IpeBpallleHUsAX, 3HAUYCHHH
XMMHYECKUX BEILECTB, MATCPHANIOB H NPOLECCOB B NPaKTHYECKOI AEATEIFHOCTH YeNnoBeKa.

Conepxadue 06imeoOpazoBaTenbHOl yueOHOH ANCUMIUINHBEI «XHMHS» HANPABJICHO HAa YCBOCHHE
o0y4alOIMMHCA OCHOBHBIX TIOHATHIY, 3aKOHOB H TeOpHH XWMWH; OBJafeHHEC YMEHHAMH HaOmomaTsh
XMMHUYECKHE ABJEHHA, NPOBOOUTHL XHMHYECKAH SKCICPHMEHT, MpPOH3BOAMTH pacyeThl Ha OCHOBE
XHMHUYECKHX QOPMYJI BEIIECTB H YPaBHCHHH XMMUUSCKHX peakLIMii.

B nponecce M3ydeHHMs XHMHH, y OOYYalOIIMXCA Ppa3sBHBAIOTCH MO3HABATENBHBIC WHHTEPECHl M
HHTEJUIEKTYalbHBIE CMIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATENIBHOM NPHOOPETEHHS 3HAHHN MO XUMHKH
B COOTBETCTBHH ¢ BOSHHKAIOLNMMH KH3HEHHBIMH NpobnieMaMu, BOCTIHThIBaeTCA OepekHOe OTHOLIEHUS
K NpHPOAE, MOHHMAHHE 370pOBOro o0pasa XH3HH, HEOOXOMMMOCTH MNpeAYNpeXIeHUS SABACHHH,
HAHOCAIIMX BpeX 3AOPOBBIO H OKpyXatomiei cpese. OHU 0CBaHBaIOT IPHEME! IPaMOTHOTO0, 6€30MacHoro
HCIONB30BAHHSA XHMHYECKUX BEIIECTB H MaTCpHAJIOB, IPAMEHAEMBIX B OBITY, CETbCKOM XO034HCTBE M HA
IPOU3BOACTRE.

[Ipn crpyxTypmpoBaHHH coiepkaHus o0meoOpasoBaTenbHoOM y4eOHOH AMCLUMIUIAHBL  ANA
npodecCHOHaNTBHBIX 00pa3OBaTe/IBHBIX OpPraHH3aLUi, PeATH3YIOMUX O0pa30BATENBHYIO MpPOrpammy
cpennero obmero obpazoBaHusa B mnpegenax oceoeHHs OITOIT OIIO Ha 6Gase ocHoOBHOro o6ILIErO
00pa3oBaHHs, YIHTHIBANACE OOBCKTHBHAS PeallbHOCTH — HEOOMNBILIOH 00HEM YacoB, OTNMYINEHHBIX HA
H3yYeHHE XHMHH H CTpEMIICHHE MaKCHMAJIbHOCOOTBETCTBOBATH MIESM pa3BHBAIOIUECTO OO0Y4YeHHS.
IosToMy TeopeTHyecKHe BOIPOCH MAKCHMANbHO CMEINEHBl K HAuany H3YYeHHs NUCLHIUIHHBI, C TEeM,
9T00BI MOCAEAYIOHI haKTUYECKHI MaTepaan pacCMaTPHBAJICA HA OCHOBE H3YYEHHBIX TEOPHIA.

Peaymszanms ZeAyKTHBHOTO NOAXOAa K M3YUEHUIO XHMMHH CTIOCOOCTBYET Pa3BUTHIO TAKUX JIOTHYECKHX
onepali MBIMJICHHA, KaK aHAIN3 H CHHTE3, 0000IIeHAe B KOHKpeTU3alus, CPABHCHAEC U aHAJIOTHS,
CUCTEMATH3aIMA ¥ KNaccu(pHKaLINg 1 ap.

Hsyuyenue xuMHH B IpodeCcCHOHANBHBIX 00pa3OBaTENbHBIX OPraHU3alMAX, peanu3yIoIMx
obpasoBaTeNnsHyIO IporpaMMy cpeaHero obmiero ofpasoBanua B npeaenax ocsoeHus OITOIT CITO na
6aze ocHOBHOTO ofumiero oOpasoBaHHA, HMeeT CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT HNpoduing
MpoQECCHOHANBHOTO OOpa3sOBaHHUA., JTO BRIPAKACTCA B COAEPXAHMM O0YYEHHSA, KONMYECTBE YacoB,
BBIACHACMBIX Ha H3y4eHHE OTAENBHBIX TEM NPOrpaMMEl, NIyOMHE WX OCBOSHHA O0YydaroUUMMUCH,
ofbeMe H XapaKkTepe IPaKTHYECKHMX 3aHATHH, BHAAX BHEAYTUTOPHOH CAMOCTOATENbHOH paGoThI
CTYAEHTOB.

ITpu ocsoerun npodeccuit CITO ecrecTBeHHO-HAyYHOTO NMpoduIs nMpodecCHOHATBHOTO 00pa3oBaHus
XHMHS u3ydaercs 6oj1ee yriyOneHHo kak npoduibHas yueOHas JUCIUIIHHA.

Cnemndrka H3yyeHHS XHMHH [pPH OBJAJCHHA NPOPECCHIMH eCcTeCTBEHHO-HayuyHoro mnpoduns
OTpakeHa B Kaxuoi teMe pazzena «Conepikanue yyeOHo# qucunmnuusl» B pyopuke «IIpodunbusie U
npodecCHOHAIIBHO 3HAYUMBIE JJIEMEHTH! CONEPXAHHA». OTOT KOMIOHEHT pealH3yercs HpH
BHOUBHIOYaNbHOH caMocTosATeNnbHOM paboTe oOywalomuxcs (HanMcaBHK pedepaToB, NOATOTOBKE
cooblenuif, 3almmTe NpPOEKTOB), B npoumecce Y4yeOHOM HEATENBHOCTH MOE PYKOBOACTBOM
npenojasarens (BEIIOHEHHH XHMHUYECKOTO 3KCIEPHMEHTa — J1abopaTOPHBIX ONEITOB U MPAKTHYECKHX
paboT, pemeHNH NPAaKTHKO-OPHEHTHPOBAHHEIX pacyeTHBIX 3aJa4 H T.4.).

B npoumecce H3ydeHHs XHMHH TEOpEeTHHECKWE CBENCHHS HONOJHAIOTCA JEMOHCTPalUsAMHY,
Ma6OpaTOPHBIMH ONBITAMH M [PAKTHYECKHMMH 3aHATHAMH. 3HAUMTEIBHOE MECTO OTBOAHUTCH
XHMHYECKOMY JKCIepUMeHTY. OH OTKpBIBaeT BO3MOXHOCTE (POpMHpPOBATH Yy 00ydalommxcs
CnenHalbHble NpeAMETHBIE YMEHHs: paloTaTh ¢ BEHICCTBAMH, BBIIOJIHATH ITPOCTBIE XHMHYECKHE
OIBITEL, YYUTH 6e30MacHOMY H 3KOJIOTHYECKH I'PAaMOTHOMY 00pallieHHIO C BEIIECTBAMH, MATEPHAIAMH H
MponeccaMH B OBITY H Ha POU3BOACTBE.

Hdng  opraHH3auHy BHEAyJUTOPHOH CaMOCTOATENIBHOH paGoTHl CTYACHTOB, OBNAaXCBAOLIHX
apodeccuamn CIIO ecTecTBerHO-HayqHOro mpoduns npodeccHoHanbHOro 06pa3oBaHmd, NPEACTABICH
NpHMEpPHEIH nepedeHs pedepaTo (ZOKIANOB), HHAYBHAYATBHBIX MIPOEKTOB.

B nmpomecce wH3y4eHMS XHMHHM BaXHO (OpMHpPOBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTD
obyqaromuxcs. ITo3ToMy NpH OpraHHA3alMyM CaMOCTOATENBHOM pafoThl HEOOXOAMMO AKLEHTHPOBAThH
BHHMaHHe 00ydalomuxcs Ha Noucke HHGOpMaUMH B CcpeAcTBax MaccMmenawna, HTephere, yyebHOH M
COEIHANBHOM JIHTEPaTYPe C COOTBETCTBYIOLIHM O(OPMICHHEM H NMPEACTABICHUEM PE3Y/IBTATOB.

Hsygenue obmeobpasoBaTenbHON y4eOHOH IHCUHIUIHHBI «XHMHA» 3aBEPIIACTCA MNOABEIACHHEM
uToros B popme puddepeHIHPOBAHHOTO 3a4eTa B paMKaxX MPOMEXKYTOYHOH aTTeCTALMM CTYACHTOB B
npouecce ocsoenns OITOIT CITO ¢ nonyuennem cpeaHero o6mero obpasosanus (IIIIKPC.).



MECTO YYEBHO! JUCITUILINHGBI B YYEBHOM IIVIAHE

YuebHas AHCHHIUIMHA «XHMHA» sBIfeTCA y4eOHBIM NpelIMeTOM No BeIOOpY H3 o0s3arensHOM
npeameTHoi o6nacty «EctecTBeHHble Hayku» OI'OC cpeanero obuero obpasopanus.

B npodeccHoHanbHBEIX 00pa30BaTENBHLIX  OPraHM3alAX, Ppealn3yIoIUuX o0pa3oBaTe/IBHYIO
nporpaMMy cpeasero odmero odpazoBanus B npeaenax ocsoeHus OIIOI1 CITO na Gaze ocHOBHOTO
obmero oOpasoBaHus, yyeOHas aucuunimba «XUMHS» H3ydaercsi B 00LIC00pa3oBATENIBHOM NHKIE
yayebnoro OITOIT CTIO na Gase ocHOBHOro 00mIero oGpa3oBaHUs C MONYYEHHEM CPEIHEro 06Iero
obpasopanus (IIIIKPC).

B y4ebubnix mnmanax [IIIKPC wmecro yuebuodt mucuunanael «XHMHS» — B COCTaBe
o0LIeo0pa3oBaTeNBHEIX  Yy4€OHBIX AMCLMIUIMH IO BBIOOpY, (QOpPMHUpYEMBIX H3 00sS3aTeNbHBIX
npeametHeX  obnmacreii  PI'OC  cpegnero ofwmero ofpazosanms, i npodeccuii  CITO
COOTBETCTBYIOIIETO MpodiIst npogeCCHOHANBHOro 00pa3oBaHus.

PE3VJLTATHI OCBOEHHUS YUYEFHOH JUCIMAILIUHLI

OcBoenne coaepxanus y4eOHOH OMCHMIUIHHBL «XuMus», 0OECIICUHBACT AOCTHKEHHE CTYIEHTAMH
CNEYIOIMX Pe3yNBTATOB:

* JUYHOCHHBIX:

- YyBCTBO TOPJIOCTHHYBa)XK€HHA K HCTOPHH M JOCTIDKCHUSAM OTEUECTBCHHOH XMMHUYECKOH HAyKH;
XHMHYECKH TIpPaMOTHOC NOBEJCHHE B NpPOQEeCCHOHANBHOM JEATENBHOCTH H B OBITY mpH
06paIeHNH ¢ XHMHYSCKHMH BEUICCTBAMHE, MaTEpHAJIaMH H MIPOLIECCAMH;

- TOTOBHOCTE K NPOJOKEHHIO o00pa3oBaHHsi W MOBINIEHUs KBanupuxauun B H3OpaHHOM
npodecCHOHAILHON OEATENBHOCTH HOOBEKTHBHOE OCO3HAHHE POJIH XHMHUYECKHX KOMIETCHIMIA B
ITOM;

- YMEHHE HCTIOAb30BaTh JOCTHKEHHS COBPEMEHHOM XHMHYECKON HAYKH H XHMHYECKUX TEXHOJOTHit
IS MOBBIIEHUs1 COGCTBEHHOIO MHTEILIEKTYaJIbHOTO pa3sBHTHA B BhIOpaHHO! NMpodecCHOHATBLHOM
JIESATENBbHOCTH;

B MemanpeoMemsix:;

- HCNOJIb3CBAHHE  Pa3IM4YHBIX  BYNOB  NO3HABAaTENbHOH  HEATENBHOCTH  HMOCHOBHBIX
HHTe/UIeKTyalbHBIXONepaiuii  (IOCTAHOBKH 3aiavyu, (GOpMYITHMpPOBaHHMA TIHMIOTE3, aHAMM3a H
CHHTE3a, CpaBHEHHA, O00OOIICHHA, CHCTCMATH3aUWM, BBIABICHHA TNPUYHHHO-CIECACTBEHHBIX
cBs3eli, MOHCKAa aHANoros, ¢OPMYNHPOBaHMSA BHIBOJOB) IS pEIICHHS MOCTABICHHON 3anauy,
NpHMEHEHHEe OCHOBHBIX METONOB MO3HAaHHMs (HAOMOJeHHS, HAYYHOTO JKCNEPHMEHTA) M
H3YYCHHMS Ppa3fMYHBIX CTOPOH XHMHYECKHX OOBEKTOB M NPOLIECCOB, ¢ KOTOPHIMH BO3HHKAET
HEOOXOAMMOCTE CTAJIKUBATHCA 6 NPohecCHOHANBHOH chepe;

- HCTOJB3OBAHHE PA3NUYHBIX HMCTOYHHMKOB JUI1 HONYUYCHHS XHMUYecKolf HHGopMauuHd, yMeHHe
OLICHUTH €€ JJOCTOBEPHOCTh A4 AOCTIKEHHA XOPOIIUX pe3yNbTaToB B nNpodeccHOHaNnbHOH cdepe;

*  HpeOMemnblx:

- CQOPMHPOBAHHOCTE MPEACTABICHUH O MECTEC XHMHHM B COBPEMEHHOM HayuHOH KapTHHE MHpa;
NOHHMAHHE PONA XUMHE B (OPMHPOBAHHH Kpyro3opa H (YHKIHOHAIBHOH TI'PaAMOTHOCTH
yeNloBeKa JUIS PEeLICHMS MPAKTUYECKHUX 33/1a4;

- BIafieHHEe OCHOBOMOJATAKOIUMMM XHMHYECKHMH TOHATHAMH, TEOPHAMH, 3aKOHAMH H
3aKOHOMEPHOCTAMH}

- YBEPEHHOE MOJb30OBaHHE XUMHYECKOH TEPMHHONOTHEH W CHMBOJIMKOI;

- BJIafieHHE OCHOBHBEIMH METOJIaMH HAYYHOTO MO3HAHMS, HCIIOJIb3YEMbIMH B XUMHH: HAOMIOACHHEM,
ONMUCAHHEM, H3MEPEHHEM, 3KCIIEPHMEHTOM; yMeHHe oOpabarbiBarh, OOBACHATE PE3YNLTATHI
MPOBEJCHHBIX ONBITOB W JCNATh BBIBOJBL;, TOTOBHOCTh H CMOCOOHOCTH NPHMEHSTh METOABI
MO3HAHUA NPH PElICeHUH NMPAKTHYECKHX 3a71a4;

- ¢pOPMMPOBAHHOCTE YMEHHS AABaTh KOJNMYCCTBEHHBIC OLCHKHMNPOM3BOAUTH PpacyeTel IO
XHMHYECKHM $OpMyJIaM U ypaBHEHHUSAM;

- BNaAeHHEe MPaBHIAMH TEXHUKH G€30MacHOCTH MPH HCMOML30BAHHH XMMHYECKHX BELIECTB;

- ¢hOpMHPOBAHHOCTh COOCTBEHHOH HOSMIIMM 1O OTHOLICHHIO K XHMH4YecKo# HHpopmaiuu,
MONYy4aeMON U3 PA3HBEIX UCTOYHHKOB.

- CopMHPOBAHHOCTb TIPEACTABIEHMH © PONH M MecTe OHONOTHH B COBpeMEHHOM Hay4yHOMH
KapTHHE MHpa;, NOHHMaHHE POl OnoaoruM B GOpMUpPOBAHHM Kpyro3opa W (PyHKLHOHANBHOH
FPaMOTHOCTH JUIA PELIeHHS MPAKTHYECKUX 3a7ay;



Bnazenne oOCHOBONONAraiOIIMMHM NOHATHAMH H NPEACTABIEHHSMH O JXUBOH npupone, ee
YPOBHEBOH OPraHH3alMH U BOJIOLMH; YBEPEHHOE [I0Ib30BaHHe OHOOTHYECKOH TePMHHONOTHEH
HCUMBOJIHKOK;

Bnanesue OCHOBHBIMM METOJaMHM HAay4YHOTO NO3HAHHA, HCIONB3YEMBIMH IpH OHOJOTHYECKHX
HCCJIEAOBAHHAX JKHBBIX OOBEKTOB M O3KOCHUCTEM: OINHCAHUEM, H3MEPECHHEM, IpPOBEACHHEM
HabMoOACHMIH; BEIABICHHE H OLICHKA aHTPOTIOI€HHBIX H3AMEHEeHUY B TIPHPOAE;

CdopMHpPOBAHHOCTE YMEHHH OOBACHATH Pe3yNbTATH OHONOTHYECKHX IKCIEPUMEHTOB, peLIaTh
371eMEHTapHbIe OHONOTUUSCKHE 33Ja4H;

cOpMHPOBAHHOCTE COOCTBEHHOH MO3HIHMH 0 OTHOMICHUWIO K OHOnoruvyeckod HHGopManuu,
noJAyYaeMON M3 pasHbIX HCTOYHHKOB, MIOOANBHBIM 3KONOTHYMECKMM NpoblieMaM M NyTAM HX
PpELICHHA.

chopMHPOBAHHOCTE TNPEACTABAEHKH 00 3KONOrMYECKOM KyIbType KaK YCIOBHH HOCTHXKEHHS
ycToiunBoro {cOanaHCHpOBaHHOIO) pa3BHTUA ODINECTBA M NMPHPOABI, 3KOJOMHYECKUX CBA3AX B
CUCTEME «UEIOBEK—ODILECTBO — NpUpOaaY;

cpOPMHpPOBZHHOCTL 9JKOJIOTHYECKOTO MBIUUIEHHS M CHOCOOHOCTH YYWTEIBATH ¥ OLIEHUBATH
SKOJIOTHYECKHUE TIOCTICACTBUS B PA3HBIX Chepax AeATeNbHOCTH;

BJIAZICHHE YMEHNSIMH NPUMEHSTh SKOJIOTHYECKUE 3HAHUS B XKU3HEHHBIX CHTYAlUsAX, CBA3AHHEIX C
BBIIIOJIHEHUEM TUIIMYHBIX COIMANIBHBIX pOJIeH;

BIAJEHHE 3HAHMAMH OKONOTMYECKMX HMMIECPAaTHBOB, IPAKIAHCKHX NpaB H oO0A3aHHOCTEH B
00nacTH 2HEPro- u pecypcocOepeXeHua B HHTEPECAX COXPAHEHHS OKPYXXAIOUIeH Cpeabl, 310POBbA
B 06e30MacHOCTH XKU3HH,

chOpPMUPOBAHHOCTE TUYHOCTHOTC OTHOINEHHN K OSKOMOIMYECKAM LEHHOCTAM, MOPANbHOR
OTBETCTBCHHOCTH 32 3KONOTMUECKHE NMOCIEACTBHS CBOMX ACHCTBUH B OKpyXarollell cpene;
¢OPMHUPOBAHHOCTL CHOCOOHOCTH K BBINOJNHEHUIO NMPOCKTOB 3KONOrMYECKH OpHEHTHPOBAHHOHK
COIMAIBHONU AEATENBHOCTH, CBA3AHHBIX C 3KOMOTHYECKOH 0€30MacHOCTBIO OKpPYXAIOIEeH cpesl,
3[0POBbEM JIIOAEH H MOBBILIEHHEM UX SKOJIOMHYECKOH KYJIBTYPBI.



COJEPKAHHE YYEFHOM JHCITUTLIUHBI
BeeneHue
HaydHble MeTOIbI TO3HAHMSA BEIIECTB H XUMHYECKUX SABITEHHH. PONTb 3KCNEpHMEHTa H TEOPHH B XUMMUH,
MogenipoBaHie XHUMHYECKUX IIPOLIECCOB. 3HAYEHHE XUMHM TpH ocBoeHMH npodeccuii CIIO
€CTeCTBEHHO-HAYYHOTO NPOMhHIIA podeccHOHANBHOro 06pa3oBaHus.

1. OBIIIAA H HEOPTAHHYECKASA XUMUA
Beenenue
Hayunple MeTonpl MO3HaHHUA BEUIECTB M XHMHYECKHX sABNeHUWM. Ponb JKcmepuMeHTa M TEOpHH B
XAMHY. 3HAYeHHe XHMHHM 1pH ocBoeHHH mpodeccuit CITO ecrecTBeHHO-HayyHOTO NpodHIL
NpodecCHOHATBHOTO 00pa3oBaHus.

1. Opranuyeckasi XuMust
1.1. Nipeamer opranuyeckoit xamun. Teopus cTpOeHNS OPraHHYECKHX COeTHHEHHIT

IIpeaver oprannueckoii xumun. [londTue 06 OpraHU9ecKOM BEIUECTBE H OPraHUYECKON XHMHH.
Kpatkwif odepk HCTOpHH pasBHTHS OpraHu4eckod XHMHH. Buranusm u ero xpymenue. OcoGeHHOCTH
CTPOCHHUSA OPraHMYeCcKHX coeauHeHuH. KpyroBopot yriepona B Ipupozne.

Teopua crpoenns opranmdeckHx coennHenuii A. M. Byrtaeposa. IIpeanocelniky cosgaHus
TEOPHH CTPOCHUA. OCHOBHBIE [TOJIOXKEHUS TEOPUH CTpoeHHA A. M. BytnepoBa. XuMuueckoe cTpoeHue
H cBoHCTBa opraguyeckux BewecTB. [lomatue 06 wusomepun. Cnocobbel 0TOOpaxeHHS CTpOeHHA
MONEKYIsl (pOopMynBl, MOAENH). 3HaueHHe Teopuu A. M. ByTiaepoBa Ans pa3sBUTHA OPraHUYECKOM
XUMHUH H XHMHHYECKHX ITPOTHO30B.

CrpoeHne atoMma yriepoda. DJeKTPOHHOE 00NAKO H OpOHTANb, $- U P-OpOHTANH. 3NEKTPOHHBIE U
3NEKTPOHHO-Tpaduueckue (HOPMYNEI aTOMa YIJIEpoAd B OCHOBHOM M BO30YXICHHOM COCTOAHHAX.
KoBaneHTHad xMMHYeCKas CBA3b H ee KIacCU(HKAUKA MO crocoGy mepekpsiBaHuA opOutaneii (o - H
7 -cBa34). IlonaTHe rubpHAM3auMH. Pasnwynble THNE THOpHAN3anuK U ¢opMa aToMHBIX opbuTanei,
B3aMMHO€ OTTAJIKUBaHHE THOPHAHBIX OpOHTaNeH U UX PACIIONIOXKEHUE B MPOCTPAHCTBE B COOTBETCTBHH
¢ MHHMMYMOM OHepruu. ['eoMeTpus Monekyn BelecTB, OOpa30OBAHHBIX aTOMaMH YINEpoAa B
Pa3INYHBIX COCTOAHUAX TUOpUIU3aLIMH.

Knacenjpnixauua opranndeckux coegudedwit. Knaccuduxanuus opraHuyeckdx BeELIECTB B
3aBHCUMOCTH OT CTpPOSHHA yraepoxHod nemu. [ToHstHe GyHKkmmoranpHOH rpynnel. Knaccupukauus
OPraHAYeCKHX BELIECTB N0 THITY $YHKLUUOHATEHONH IPYIIIEL

OCHOBBI HOMEHKJIATYDPHI OpPTaHHYeCKMX BellecTB. TpUBHAaNbHBIE Ha3BaHusa. PanuonHanpHas
HOMEHKJIaTypa Kak npelwecTseHHHLa HoMeHknarypsl IUPAC. Homenknarypa IUPAC: nmpuHOUDB!
oOpa3oBaHMd Ha3BaHMHM, CTAPIIMHCTBO (DYHKUMOHAIBHBIX Ipymm, HX oOo3HadeHue B npedukcax U
cydbdukcax Ha3BaHHH OPraHUYECKUX BEILECTB.

THObE XUMHYeCKHX cBsi3efi B OpraHHYeCKHX COCOUHEHMAX H Crmocodbl HX pa3pbiBa.
Knaccuduxannsa KOBaneHTHBIX CBA3€H IO 3EKTPOOTPHLATEIBHOCTH CBA3AHHBIX &TOMOB, Cmocoly
IEpeKphIBaHUs OpOUTaNnch, KPaTHOCTH, MeXaHH3My 00pazopaHud. CBA3b NPHPOAE XUMHUYECKOH CBA3H C
THIIOM KPUCTA/UIHYECKOH peINeTKU BellecTBa U €ro (pu3HYeCKUMH CBOHCTBaMH. Pa3phlB XuMHueCKOH
CBA3M Kak mpouece, obpaTHeld ee 00pa3zoBaHuio. | OMONHUTHYECKUH H IeTEPONMUTHYECKHI pa3phIBBI
CBA3EH, HX COIOCTAaBJICHHE ¢ OOMEHHBIM H JOHOPHO-AaKLENTOPHBIM MEXaHM3MaMM HX 00pa3oBaHHMA.
INorstue cBoboaHoro panukana, HyKjieohHIbHON 1 3I1eKTPOGHIBHON YaCcTHIIBL.

Knacendukanna peakunii B opraguveckoii XuMuHn. [loHsTHe 0 THNAX U MeXaHHU3Max peakUi B

oprannyeckol xumun. CyGerpar u pearent. Knaccugmukalng peakusii no H3MEHEHHIO B CTPYKTYpe
cybcTpata (nNpHCOSOMHEHME, OTIUCIUICHHWES, 3aMelleHHe, H30Mepu3allui) M THIY pearcHTa
(pamukanbHbIe, HyKI€OhUIBHEIE, 3NEKTPOPHUIBHEIC).
Peakuun npucoenunerus (An, Ag), anumuHupoBarus (E), 3ameuieHHs (Sg, SN, Sg), K30MepH3ALUH.
Pa3sHOBHAHOCTH peakiuit KaXZOr0 THINA: THAPUPOBAHUE M ACTHIPUPOBAHUE, TANOrEHHPOBAHHE H
JieranoreHHpoOBaHue, rUIpaTaunsa H JeruapaTtanus, TUAPOTANIOT¢HUPOBAHUE H
JeCUAPOTalOTeHHPOBAHHE, MMONMMEPH3aLUNs M NOJUKOHIEHCAlus, Neperpynnupoeka. OcobeHHOCTH
OKHC/IHTENbHO-BOCCTAHOBHTENBHAIX peakiui B OpraHH4YeCKOH XUMHH.

CoBpeMeHHbIe NPEACTABJIEHHA 0 XHMHYECKOM CTPOE€HHH OPraHHYecKHMX BewecTB. OCHOBHEIE
HAIIpaBleHNs pPa3BUTUA TeopuH cTpocHUsA A. M. ByrnepoBa. U3omepus opraHH4ecKuX BEINECTB H €€
BUABL. CTpYKTypHas H3OMEpPHA: MEXKJIaccoBad, YIMIEPOAHOIO CKENeTa, [MONIOKEHUS KPaTHOH CBA3M U
$yHKOHOHANBHOM rpynnel. [IpocTpaHcTBeHHas M30MepHs: reomerpudeckas M ontudeckas. [ToHarue



aCMMMETPHUYECKOro LeHTpa. bHonorudeckoe 3Hau€HHE OINTHYECKOM uzomepud. B3auMuoe BiHsiHuE
aTOMOB B MOJIEKYJax OPraHHYECKHX BELIECTB. DJIEKTPOHHEIE 3(HDEKTHI aTOMOB M aTOMHBIX TPyl B
OPTraHHYecKHX MoJjieKyltaX. VHAaykouoHHsdi 3¢d¢ext, MONOXHUTENbHBIN W OTPHULATENBHBIH, ero
ocobernocTH. MesomepHEIH 3pdexT (3¢hdekT conpsxeHns), ero 0cOOEHHOCTH.
Hemoncmpayuu
Komnexuny opraHM4eckux BEINEeCTB (B TOM YHCJIE JIEKAPCTBEHHBIX IPENapaTos, KpacHrenek),
MAaTepHasIoB (IIPHPOIHBIX H CUHTETHUECKHIX KaydyKOB, [IACTMAcC H BOJIOKOH) H H3AENIHI U3 HUX (HUTEH,
TKaHe#, OTACIOUYHBIX MATEPHAIIOB).
Mogaenu monexyn CHa, C;Hy, CyH;, CsHg, CH30OH — mapocTtepxuesbie # 00peMHBIE.
Mogenu oTTankuBaHns FTHOpUIHEIX opOHTaNei ¢ TOMOLIBIO BO3AYINHEIX 10APOB.
BzaumonelcTBIE HATPHS € 3TAHONOM U OTCYTCTBHE B3aHMOIAECHCTBHS C IUITUIIOBEIM 3QHPOM.
OnsITel, NOATBEPKAAOLINE HATHYHE (YHKIIMOHANBHEIX IPYII Y COSAHHEHUHN Pa3JIHIHbIX KIIACCOB,
Jlabopamoptsrii oneim
Hsroroenenne Mozesei MONEKy —NpeacTaBuTeNed pa3indHbIX KIACCOB OPFaHUYECKUX COeJHHEHHUE.
Hpaxmuyeckue 3anamun.
O6napy>xeHue yraeposa B BOAOPOAA B OpTaHHYecKOM coeuneHHu. OOHapyxenue ranoreHos (npoba
beinbiuterna).

1.2. TIpeneabHble YIIeBOIOPOALI

I'omosioruvecknii psa ankanop. Ilorstue 06 yrinerozopogax. OCoGEHHOCTH CTPOSHHS MPEAETBHBIX
YrIeBOROpoOB. AJIKaHbl KaK NPEeCTABATENHN NPEeACIbHEIX YIIEBOLOPOIOB.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIBl METaHa M IPYTHX ankaHoB. ['oMomormyeckuit
paa M H30MepHA napadhuHOB. HopMansHoe 1 pa3BeTBIICHHOE CTpoeHUe yriepoauoit uenu. Homenxnarypa
AJIKaHOB M aNIKWIBHEIX 3aMecTuTeNnel. Pusnueckne cBOHCTBA aJIKaHOB. ATIKAHBI B IPHPOJE.

Xumuveckne cBoiictBa ankaHoB. Peakuun  SR-tuma:  ranorenuposanue  (paborer H. H.
Cemenosa), uuTpoBansie nmo KoHopaioBy. MexaHM3M peaknuu XJOpUpPOBaHMS AanKaHOB. Peakiuu
ACTHAPHUPOBAHHS, TOPEHN, KAaTAIHTHYECKOTO OKHCIIEHHS alKaHOB. KpeKHHr ankaHOB, pa3iIMYHBIE BHIB!
KPEKMHTa, IPUMEHEHHE B NIPOMBIIUIEHHOCTH. [THponu3 1 KOHBEpCHs METaHa, H30MEPU3alHa aJIKAHOB.

Ilpamenenne u cnocodur mosyyenns ajgxkaHoB, OOacTH NpUMEHEHHS AIKAHOB. ITpOMBILIIEHHEIE
crocoOr! MONMYYEHHs aIKAHOB: MOIYYEHHE H3 MPHPOJHBIX HCTOYHHKOR, KPEKHHT NapaQHHOB, OMyHEHHE
CHHTETUYECKOr0 OcH3MHa, ra3udUKauMs Yris, CHApUpoBaHue ankaHoB. JlaGopatopHele cHOCOOBI
NOJIy4YeHHs aNKaHoB: cHHTe3 Bropna, aekapOoxcrinpoBanue, Tuapoau3 kapObuaa alloMHHUA.

Iuxnoankansl. ['oMonorudeckuii psaa ¥ HOMEHKIATYPa HHKIOATKaHOB, UX obuast ¢opmyna. [Toustue
O HanpsXeHUH 1uKia. VisoMepHs HHKI0AIKaHOB: MEXKIACCOBAs, YIIIEPOJHOTO CKEJETa, FeOMEeTpHYecKas.
[Monyyenue U Ppu3uvecKre CBOHCTRA NHMKIOATKAHOB. XUMHYCCKHE CBOMCTBA LHHKIOANKaHOB., Cnenuuka
CBOMCTB IMKJIOANKAHOB € MANBLIM pPa3MeEpPOM UMKIA. Peakuuu NpHUCOSAWHEHMS M PAIUKATBHOIO
3aMeLeHu.

HAemoncmpayuu

Moaenn MONEKY MeTaHa, APYTUX IKaHOB, PadIMyHbIX KOH(popMaiuil muiiorekcana. Pacteopenve
napaduna B OeH3MHE U McIapeHUe PaCTBOPUTENA U3 CMECH.

[Inagnenue napaguHa ¥ ero OTHOIEHUE K BOAE (PACTBOPHMOCTE, INIOTHOCTh, CMAIHBAHHUE).

Paspenenue cMecH GeH3UH — BOJIA € IOMOLUBIO ACTHTENBHON BOPOHKH.

loperne Merana, mnponaH-OyTaHOBOH cMecH, NapaguHa B YCNOBHAX H30BITKA H HEROCTATKA
KHCNOPOJIA.

B3pbiB cMeCH METaHa ¢ BO3AYXOM H XJOopoM. BOCCTaHOBNEHHE OKCHIOB TSXKENBIX METAIUIOB
napadHOM.

OtHolleHue 1MKIOTeKCcaHa K OpOMHOM BOAC H pacTBOPY NEepMaHraHaTa Kalus,

Jabopamopuste onbimst

HsroTosnenne Moiemeit MONIEKYT ATKAaHOB U FANOTC€HATKAHOB.

HzrotoBneHue napapMHUPOBaHHOM GyMard, HCIIBITAHHE ee CBOMCTB: OTHOIICHHUSA K BOAC H XKUPAM.

OGHapyXeHHe BOIBL, CaXH, YIIEKUCIIOro rasa B IpoAyKTaX TOpeHns CBEUH.

O3HakOMJIEHHWE CO CBOWCTBAMH TBEPABIX NAapaHHOB: TUIABIEHUEM, PaCTBOPUMOCTBIO B BOJE H
OpPTaHWYECKUX PACTBOPHTENSIX, XUMHYECKOH HHEPTHOCTBIO (OTCYTCTBHEM B3auMoAcHcTBHA ¢ OPOMHOM
BOJO#H, paCTBOPaMH EPMAHTaHATa KalTUs, THAPOKCH/A HATPUS M CEPHOM KUCITOTEI).

Hlpaxmuueckoe zanamue
[Tosyuerne MeTaHa M H3y4YCHHE ero CBONMCTB: FOPEHHA, OTHOLICHMA K OpOMHOM BoJE U pacTBOpY
MePMARTaHaTa Kanus.



1.3. 3TuNeHOBLIE H XHEHOBLIE YIIEBOA0OPOIBI

FomoaoruyeckHuii psiz ajJKeHoB. JNEKTPOHHOE H NPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBL 3THIIEHA H
ankeHoB. ['oMonoruyuecknit paa u odulas popmyna ankeHoB. M30MepHs 3TUICHOBBIX YTTIEBOLOPOAOR:
MEXK/IACCoBast, YIVIEPOAHOTO CKeNeTa, NMOJIOKEHHA KpaTHOH CBA3H, reoMerpudeckas. OcoGeHHOCTH
HOMEHKJIATYPH! 3THJICHOBBIX YIICBOIOPOAOB, Ha3BaHUs BAKHEHIINX pamukanop. Pusndeckune cBoicrea
aJIKeHOB.

XHMHYeCKHEe CBOHCTBA AJKEHOB. DNEKTPOUNBHDINA XapaKTep peakuui, CKTOHHOCTD K PeaKIHsaM
NPUCOCINHEHNS, OKHCIeHHd, momuMepusaiu. [lpaBuno MapkoBHHKOBA H €ro 3NIeKTPOHHOE
obocHoBaHHe. PeakuuH ranoreHWpOBaHHSA, THIPOTAIOTEHHPOBAHHSA, TUAPATALMH, THAPHPOBAHUSL.
Mexanusm Ag-peakuuil. [Tonsatue o peakuusx nonumepusauuu. ['openne ankeHoB. Peakuny oKucAeHHs
B MATKHX M XECTKHX YCIOBHAX. Peakuus Bareepa W ee 3HaueHHe And OGHApPYXCHUS HENPEAE/BHBIX
YIJIEBOLOPOIOB, ONYIEHAS
TIIUKONEH.

IIpuvenende H cmocofbl noaydenus aiakenos. lcnome3oBaHue BBICOKOH —peaKIHOHHOM
CMOCOOHOCTH AIKEHOB B XHMHYECKOH NPOMBIINEHHOCTH. IIpHMeHeHHe >THIeHA H Npo- NHIEHa.
[IpoMplliienHsle cOOCOOB MONYYEHUA aNKeHOB. PeaklMM AernaApHpoBaHHS H KPEKHHId aIKCHOB.
JlaGopaTopHsie criocoObl MONYYESHHS ANKEHOB,

Anxaauensl [Tonarre u xnaccupHKalHA THEHOBBIX YIVIEBOXOPOIOB MO B3AHMHOMY PACIOIOKSHUIO
KPaTHBIX CBs3eli B Mosekyne. (OcOGSHHOCTH O3JEKTPOHHOTO H IMPOCTPAHCTBEHHOIO CTPOSHHA
CONpKEHHLIX JAWeHOB. [JoHgTHe O 7 -3NMeKTpORHOM cmcreMe. HOMeHKIarypa AHEHOBBIX
yraepoaopodoB. OCOOGEHHOCTH XHMHYECKHX CBOHCTB CONpPSUKEHHBIX MAWEHOB KAaK CNEACTBUE HX
SNEKTPOHHOTO CTpoeHAsA. Peakuun 1,4-npucoemusenu. [lonumeprsanma queHoB. Crroco6b1 monydYeHHs
INHMEHOBBIX yriesoaoponos: pabotel C. B. JleGeaera, neruipupopaHie alKaHOB.

OcHoBHBIe NOHATHA XHMHH BbICOKOMOJIEKYIAPHBIX COeAMHeHHH (HA NPHUMepPE NPOAYKTOB
MOJHMEPH3AUHK A/TKEHOB, A/IKAAHEHOB B HX ra/I0reHNPOH3IBOAHLIX). MoxoMep, mommMep, peakuus
NOMUMEpH3aLHH, CTENEHb MMOJHMEPH3aLHH, CTPYKTYPHOE 3BEHO. THITBI MOJIMMEPHBIX LeNeH: THHEHHbIE,
pas3BeTBIEHHEIE, ciunThie. [loHATHE O cTepeoperyapHBIX nonuMepax. [lomuMepsl TEpMONITACTHYHEIE U
TepMopeakTHBHBIe. IIpeacTaBiense o macTMaccax H anacroMepax. [lonasTiieH BBICOKOTO H HA3KOIO
IaBJICHUA, €ro CBOHCTBa M INpHMeHeHHe. Karanuszaropsl Llurnepa — Harrta. [ToannponuneH, ero
NpUMEHEHHe H cBoHcTBa. ["amoreHcoaepxkanine nonAMeper: TedoH, MOMABHHMITXIOpHA. Kayuykn
HaTypanbHBIH H cuHTeTHYecKne. Comomumepdl (OyTaaneHCTUpONBHBIA Kaydyk). BynxaEmzanus
Kay4yKa, pe3uHa U 300HUT.

Hemoncmpaynu

Mogaenu MoneKyn CTPYKTYPHBIX H IPOCTPaHCTBEHHEIX M30MEPOB aIKEHOB H AIKAJUECHOB,
Komnexuus «Kay4dyk ¥ pesuHa».

HenonumMepuzanua xaydyka. CryHieHHe MJIEYHOTO COKAa KayuyKOHOCOB (MOnovaf, OXyBaHUHKOB,
Puxyca).

Jabopamoptvie onsimot

O6napy>xeHue HeNPeASTbHBIX COSUHEHUH B KEPOCHHE, CKAMMUAAPE.
OsnakomMiienne ¢ o0pasiaMy ONHATUICHA H TIOJHIIPOIHICHA.

PacnioznaBanme 00pa3LioB aJIKaHOB H AJIKEHOB.

Hpaxmuveckue zanamun

[NonyueHne 3THNEHA AcTHApATaLiel 3THIIOBOrO CIIHPTA.

BzanmMoneticTeHe aTHNCHA ¢ OpOMHO#t BojiOH, pacTBOPOM NEpMaHTraHAaTa KalHs.
CpaBHeHHe IITaMEHH 3THJICHA ¢ IJIAMEHEM NIPEASIbHBIX YIIEBOAOPOAOB (METAHA,
nponag-0yTaHoBo# CMecH).

1.4. AueTnHicHOBLIE YIIEBOIOPOABI
I'oMosorayeckuii pax aATKHHOB, DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE alleTHICHA U APYTUX
ankuHoB. ['omomoruueckuii psg u obmas d¢opMyna ankuHoB. HoMeHknaTypa aneTHICHOBBIX
yriesogoponos. M3oMepus MeXKIaccoBas, yriepOaHOTO CKENETa, NOJOMEHUA KPAaTHOl CBA3M.
XuMHYeckne cBOHCTBA M mpuMeHenHe AAKHHOB. OcoOEHHOCTH peaKlMH NPHCOCAHHEHHS MO
TpoiiHOH yriepon-yrnepoaHoi ceasu. Peakuns Kydepopa. [IpaBuno MapkoBHHKOBa NMPUMEHUTENBHO K
anernneHaM. TTOABI)KHOCTh aToMa BOXOpOAa (KMCNOTHBiE CBOHCTBA ankHHOB)., OKHCJIEHHE AJKHHOB.
Peaxina 3enunckoro. IIpuMeHeHRE alleTHIIEHOBHIX yTieBoaopoaos. [lomuBuHIIALETAT.
IMonyuenne aaxunos. [lonyuyeHue aleTHICHA MAPOJIA30M METaHA H KAPOHIHLIM METOIOM.



Hemoncmpayuu
Monenu Monexynbl alleTHAEHA U APYTHX AJIKHHOB,

[Tonyyenue aueTHieHa M3 KapOHAa KaibllMsd, O3HAKOMIIEHHE ¢ (PM3NYECKHMH U XUMHYECKHMH
CBOMCTBAMU AlIETUJNICHA: PAaCTBOPHMOCTBLIO B BOAE, FOPSHUEM, B3auMojciicTBuem ¢ OGpOMHON BOJOM,
pacTBOpOM NepMaHranarta kaiaus, colnsiMu meau (I) v cepebpa.

JIabopamopnetii onvim
A3roToBneHne MOACICH MOJIEKYJT AIKHHOB, HX H30MEPOB.

1.5. ApomaTnyeckne yraesoaopoabl
Fomonornueckui paa apenos. beH3on kak ripenctaBUTENb apeHoB. PasBUTHE MpEeACTaBACHUH O
crpoenun Oensosra. CoBpeMeHHBIE NPEACTaBIeHUA 00 3J1EKTPOHHOM H NPOCTPAHCTBEHHOM CTPOCHHH
Oenzona. ObpazoBanue apoMaTH4YeCKOH n-cHcTeMbl. ['omonorn GeH3ona, UX HOMEHKIarypa, ofmas
dopmyna. HoMmenknarypa Juid JAW3aMeINCHHBIX INPOM3BOAHBIX ©O€H3ona: opro-, MeTa-, napa-
pacnoyioxenue 3amectureneid. Gusnyeckue CBONMCTBA apeHOB.

XuMHueckHe cpoidcrBa apeHoB. [Ipumepel peakuuii  3AeKTpPOPHIBHOTO  3aMEIUCHHA:
FAIOTEHHPOBAaHHUA,  aJKWiINpoBaHHs  (katamusaropsl  ®punens—  Kpadrca), HuTpoBaHus,
cyabdupoBaHHa. PeakuMn THIpPHpOBaHHS M IIpHCOeAMHEHHA Xxjaopa K Oensomy. OcobeHHocTH
XHMHYECKHX CBOHCTB romMoJioro Oen3ona. B3anMHoe BIHAHHE aTOMOB Ha IPUMEPE F'OMOJIOTOB apEHOB.
OpueHnTanus B peakuuax saeKkTpoduiabsHoro 3aMerneHnsa. Opuenrtants! [ 1 I pona.

Ipumenenne n noayvenne apenoB. [IpupoxHBle HCTOYHHKH apOMAaTHYECKHMX YIJIEBOJOPOJOB.
ApoMaTH3aLs AIKAaHOB H IHKJIOATKAHOB. AJIKHIIMpOBaHHe OeH3ona.

Hemoncmpauuu

IllapocTepiHeBble B OOBEMHBIC MOZIENH MONEKY OeH30i1a H ero roMosioros. Pasznenenue

cMecH OeH30J— BOJa ¢ IOMOIIBIO AETHTENbHOH BOPOHKH.

PacTsopsromias crnocoOHOCTh O€H30/Ma (3KCTPAKLMA OPraHHYeCKHMX H HEOPraHHYECKHX BEUIECTB
OeH30I0M H3 BOAHOIO pacTBOpa HoJa, KPAacCHTENICH; pacTBOpeHHe B ©OCH30/e  BEILECTB,
TPYAHOPACTBOPUMBIX B BOJE (Cepbl, OCR30HHOH KHCIOTHI).

I'openne 6enzona.
Ornowenne GeH3ona x GpOMHOI BOZIE, pacTBOpY NMepMaHranaTa kanus. [lomyuenune
HUTpoGeH30Ma,

O3HakoMIleHHe ¢ (M3MYESCKUMM CBOHCTBAMH apOMAaTHYECKUX YITIEBOAOPOAOB C HCMONB30BAHHEM
pactBoputens «ConbBeHT». M3roToBleHMe ¥ MCHIONB30OBAHME TMpocTedimero mnpubopa mig
XpoMarorpaduu.

IMonyuenue OeH3ona JekapOokcunupoBaHHeM OeH3oiiHOM kucaoTel. [fonydyeHue u paccnoeHme
IMyascHH OeH3ona ¢ Bojioif. OTHoleHue Hen3ona Kk 6poMHO# BOJIE H PaCTBOPY MEPMaHTanaTa Kanus.

1.6. IMpupoanbie NCTOUHHKH YFIEBOLOPOAOB

Hedte. Haxoxnmenne B npuponme, coctaB u  ¢Qusuyeckue cBoiictBa HepTu. TonmusHo-
SHEpreTHUeckoe 3HadeHue Hedrw. [IpomeiusicHHads mnepepabotka HedTn. Pextudurauus nedTH,
OCHOBHBIE (PAKIHH €€ PasfCNCHHA, HX MCNOoNb3oBaHHe. BropuyHas nepepaborka He(TENpORYKTOB.
Pextudukanus Mazyta nmpu yMeHbIIEHHOM AaBieHuH. KpekuHr medrenpoaykro. PaznmuuyHele BHIBI
Kpekuura, paborel B. I. IllyxoBa. H3oMepusaums anxaHoB. AJNKHIMpPOBaAHME HeNpeeNbHBIX
yrnesonopoaos. Pudopmunr eedrenpoaykros. KadectBo aBromoOunbHoro tomnmea. OKTaHOBOE
YHCIO.

Ilpupoanelii # nonyTei HedTanoii razs. CpaBHEHHE COCTaBa MPHPOAHOTO M MOMYTHOTO ra3os,
HX MPAKTHYECKOE UCTIONB30BAHNE,

Kamennstii yroan. OCHOBHBIE HANpaBIEHHS HCIONB30BaHHA KaMeHHoro yrid. KokcoBanue
KAMEHHOr0 YIJIA, BaXXHCHIIHME MPOAYKTHI 3TOT0 INPOLECCA: KOKC, KaMEHHOYroJbHasg ¢MoOJa,
HaZicMoNbHAs Bopa. CoenuHEHH A, BhIICIAeMblE H3 KAaMEHHOYTONBHOH CMONBL. [IpOAYKTHI, MonydaeMbie
M3 HAACMOJBHON BOHI,

DKONOrnYecKue acneKkThl A00BIUM, nepepaboTKU M UCTIONB30BAHHS TOPIOYNX HCKONAEMBIX.

Hemoncmpauuu

Komnexiusa «IIpupoaHbie HCTOUHUKH YTieBoJopoaos». CpaBHEHHE
NpouEeCccoB ropeHus HedTH U npupoaHoro raza. O6paszopanie HedTAHOH
TJi€HKH HAa MOBEPXHOCTH BOABIL.



Karanutuyeckuli KpexkuHr napagpuna (1in KEpOCUHA),
Jabopamoprnsie onvimo!
Onpepenenue Hanu4us HeNpeaeNnbHBIX YIIeBOAOPONOB B 6eH3uEeE 1 KepocuHe, PacTBOPHMOCTE
pasnHYHbIX HePTENPOoAYKTOB (6eH3uHa, KEPOCHHA, AU3ENBHOIO TOIUINBA,
Ba3elMHa, napaduHa) Apyr B Apyre.

1.7. I'uapoOKCHIBHBIE COCAHHEHMS

Crpoenne n xiaaccupukanna cnupros. Knaccmpukaums cnuproB no TUmy yriaeBoaopoaHoro
paaMKana, 4HCIy TYAPOXCHIBHBEIX TPYNN M THIY aroMa YIrNepoaa, CBA3aHHOTO C THAPOKCHILHOM
TPyNNoi. JNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE TMIAPOKCHNBbHON rpynnet, Biuadawe crpoenus
CHUPTOB Ha MX (U3MYECKHE CBOHCTBAa. MexmMoneKynapHas BOOOpOAHas CBA3b. ['OMONOruYecKkui paa
npeaenbHEIX OJJHOATOMHBIX CIIHPTOB. M30MepHs U HOMEHKNIATYpa AJIKAHOJIOB, HX o0mas popmyna.

XuMuvecKkHe CBOHCTBa aaKaHo/0B. PeakuHOHHAaA CHOCOOHOCTh NPEACNBHBIX OAHOATOMHBIX
ciupToB. CpaBHEHHE KHCJIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHX H HEOPraHHYeCKHX COCIMHEHHH,
coaepxampx OH-rpynny: kucinoT, ocHoBaHH#M, aMPOTEPHBIX CoeauHEHHUI (BOABI, CIUPTOB). Peakimu,
NOATBEPKAAIOIIME KHCIOTHBIE CBOHCTBA CHUPTOB. PeakiMM 3aMelIeHHs TMAPOKCHJIBHOM TPYITHBL
MexMonekysiApHasi AeTHApaTauusi CIHPTOB, YCIOBHs 00pa3oBaHHS MNPOCTHIX 3¢upos. CloxHble
3(HpLl HEOPraHWYECKHX W OPraHMMECKHX KHCIOT, peakuuu ortepudnkanud. OKHCACHHE B
OKHCJIMTENIBHOE JETHAPUPOBAHHE CIIHPTOR,

Cnocobut nosyvenus cnuproB. ['HApONH3 ranoreHankaHos. I'maparauus ajKeHOB, YCJIOBHA ee
npoBeaeHUs. BoccTaHOBICHHE KAPOOHHIIBHBIX COEMHEHHH.

OTtgenbnbie  NpefcTABUTENM AJIKAHOMOB. MeTaHON, ero MNPOMBUIINIEHHOE TIONYUSHHE H
NPHIMEHEHHE B NPOMBIIICHHOCTH. buonornueckoe aeifctBue Meranosa. Cnemuduyeckue crnocoShr
HOJIyYeHHS ITHIOBOTO CIHpTa. PH3HONOrHYECKOE NSHCTBIE ITAHOIA,

MmuoroaromHabie cnHpTHL M30MepHs M HOMEHKJIATypa NMpeACTABHTENCH ABYX- M TPEX- ATOMHBIX
cnupToB. (OCOOEHHOCTH XWMHYECKHX CBOHCTB MHOTOATOMHBIX CHHPTOB, HX Kaue- CTBEHHOE
obHapyxenne. OTAenbHBIE NPEACTABHTENHN: 3TUNEHIJIMKONb, TJMIEPHH, CMOCOOBI HX MONYYEHHS,
NpaKTU4ECKOe IPHMEHEHHE.

®enon. DONEKTpOHHOE H INIPOCTPAHCTBEHHOE CTpoeHHe d¢eHoNna. BsauMHOe BIHAHHE apo-
MaTHYECKOTO KOJIBIA ¥ MHAPOKCHIBHOH [PYIIEL

XuMuueckue CBOHCTBA (eHONa kak GyHKIMA €ro XMMH4eckoro cTpoeHus. bpoMuporanue dgenona
(kayecTBEHHAd peakUHs), HUTpPOBaHHe (MUKPUHOBAd KHCIIOTa, €€ CBOHCTBA H TPUMEHEHHE).
Ofpa3oranne OKpaIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe*'. [Ipumenenue denona. [onyuenne denona B
NPOMBILIICHHOCTH.

Hemoncmpayuu

Mogenu Monexyn cnupToB U GEeHONOB.

PacTBOpHMOCTE B BOJE ANKAHONOB, STHICHIVIAKONA, DIHuepuna, ¢eHona. CpapHEHHE CKOPOCTH

B3aMMOJCHCTBHA HATPUS C ITAHOJIOM, NPONAHONIOM-2, 2-METHI-NPONAHOAOM-2, TJIHIIEPHHOM,

HonyuyeHue 6poMaTaHa M3 3TaHOA.

BriTecHeHHe deHONA U3 heHONATA HATPHA YTONBHOIM KHCNOTOH. Peakuna denona

¢ HOopMATTBAETHAOM.

KauecTBeHHBIE peakiiii Ha (eHO.

3aBUCHMOCTH PACTBOPUMOCTH (eHONa B BOJE OT TeMneparypsl. B3zaumoneiicTere

¢deHONA ¢ PACTROPOM LIETIOYH.

Pacro3HaBaHKe pacTBOpOB (eHOMATa HATPHA U KapOoHaTa HaTpHs (6apOoTax BEIABIXAEMOTO BO3AYyXa
WY JEHCTBHE CUNLHOM KHCTOTHI).

Pacro3naBaHHe BOOHBIX PACTBOPORB (heHONA U FIMUEPHHA.

Jlabopamopnvie onsimot

PexTrdukanug cMeCH 3TaHOI— BOJAA.

OOHapyxeHUe BOJBI B A3COTPONHONH CMECH BOAB! ¥ 3THIOBOTO CIIUPTA.

MMpaxmuyeckue 3anamun

H3yueHHe pacTBOPUMOCTYU CIIUPTOB B BOJE.

OKHCIIEH}E CIIUPTOB Pa3IMYHOrO CTPOEHUS XPOMOBO# cMmeckio. TTonmyueHne nuaTiaosoro a¢upa.

[Tonyyenne rmuuepara Meau.



1.8. Anbaerunpl H KETOHBI
I'omoniornueckne psaabl anpAerngoB W KeroHoB. [loHsATHe 0 KapOOHHJIBHBIX COCAMHEHHSX.
ONEeKTPOHHOE CTpPOEHHEe KapGOHUNBHOH rpynnbl. M3oMepHs U HOMEHKNATYpa aNbAETHAOB H KETOHOB.
DH3HYECKHE CBOHCTBa KapOOHUNBHEIX COSAMHEHHH .
XuMHYeckue CBOHCTBA aNbJAErnaoB H KeromoB. PeakiHoHHas CrnocoOHOCTE KapGOHHIBLHBIX
COSNMHEHHH. PeaKuHMH OKHMCICHHsS IbJErH0B, KAaYeCTBEHHbIE PEAKLHH HAa ANBACTHAHYIO [PyMYy.
Peakuny nonukosaeHcauun: obpazoBanue peHonodopMansaerigHbIX CMOJL.
IIpuMeHeHHne H MOJy4eHHE KapOOHHALHBIX coeAnHeHnil. [TpuMeReHue aNbaernioB H KETOHOB B
ObITy H NPOMBILINCHHOCTH. ANBHIETUABI W Kerous! B mnpupose (3dupubic Macna, $EpPOMOHEL).
[Monyyenne KapOOHHJIBHBIX COECIMHEHHI OKHCICHHEM CIHPTOB, THApaTalHell aIKWHOB, OKHCIEHUEM
yrieBoACPoAOB. OTIECNbHbBIE NPEACTABUTENH AIbAETHIOB H KETOHOB,
crnendduueckue cnocoOk! HX MOMYUEHHS U CBOHCTBA.
Hemoncmpauuu
[LapocTepxHeBbie B 00BbEMHBIE MOJENH MOJIEKYN ANBAETHAOR H KeToHoB. [Tony4enune
YKCYCHOIO aNbAETHAa, OKHCIICHHE 3TaHO0Ia XPOMOBO# cMechi0. KauecTBeHHbIE peakHy Ha
AIBJCTHAHYIO IPYTITY.
JTabopamopnsre onsimot
OKHCeHue 3TaHOa B STaHAJIb PACKAICHHON MeAHOH NPOBOJIOKOH.

[Tomyuenne dperonopopmanbaeruiHoro noiuMepa. Pacnosnasanue pacteopa aueToHa # GpopManusua.
Hpaxmuvuecxue sanamus

W3yueHHe BOCCTAaHOBHTEIBHBIX CBOWCTB albJCTHAOB: peaKUUs «CepeOpAHOrO  3epKajiay,
BOCCTaHOBNICHHE ruapokcuaa meou (I1).

BsauMmoneiicTere ¢popmanpaernga ¢ rTHOPOCYIbGHTOM HATPHA.

1.9. KapGoHoBble KHCI0THI H HX PON3BOARBIE

I'omonoruyecknii psaJg NpefebHbLIX OAHOOCHOBHBLIX KapOoHOBLIX Kucaor. [lonsatue o
KapOOHOBBIX KHCIOTaX H HX KlaccuuKaims, DACKTPOHHOE H INPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCHIBbHOM rpynnbl. I'oMoNOrHYecKuii psii MPeACHbHBIX OAHOOCHOBHBIX KApOOHOBHEIX KHCIOT, HX
HOMEHKIIaTypa W H30MepHi. MexmonexynspHble BOAOPOAHBIE CBS3H KapOOKCHNBHBIX TPYNI, HX
BIUAHHE HAa PH3HYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.

XumMH4eckHe CBORCTBA KapOOHOBBLIX KHCAOT. Peakiiiy, WUTFOCTPUPYIOLIME KHCIIOTHEIE CBOHCTRa
H HX CpaBHEHHE CO CBOWCTBaMM Heopranudeckux kucaor. OOpazopanue QyHKIHOHAIBHBIX
NPOH3BOAHBIX KapOOHOBBIX KMCNOT. Peakiuu stepudMkanu. AHMHAPHANL KapOOHOBBIX KHCJIOT, HX
HONYYEHHE U TIPUMEHEHUE.

Ciocofbl noyvdeHHs KApOOHOBLIX KHENOT, (reibHbLIE NPEICTABHTENH W WX 3IHAMEHUE.
Obmpe cnocodsl MONYHYEHHA: OKHCIEHHE AJIKAHOB, AJKEHOB, MEPBHYHBIX CIHPTOB, ANBIAETHIOB.
Baxuelituue npencraBuTens KapOOHOBBIX KHCIOT, HX OMONOTHMYECKas poiib, CiCHU(pHIECKUE CIOCOOB
NONYYEHHd, CBOMCTBA H TNPUMEHEHHE MYPABBHHOHN, YKCYCHOH, NalbMHTHHOBOH M CTCApPHHOBOM;
AKPUTIOBOH U METAKPHIIOBOMH; OJIEHHOROM, IHHONEBOM H TMHONCHOROM; IaBeNeRot; OeH30HHON KHCNOT.

Cnoxnsbte 3¢upnl. CTpoceHHE H HOMEHKNATYpa CIOXHBIX 3QHPOB, MEXKIACCOBAadA H3OMEpHi C
kapOoHOBEIMH  KucnoTamMH. Crnocofsl  MonyueHus CIAOXKHBIX 3hupor. OOpaTHMOCTE peakIuu
sTepupHKalaE U (PaKTOphl, BIHAOIME HA CMellleHHe paBHoBecus. (O0pa3soBaHHE CIOMXHBIX
noauddupos. [lonustunenrepedranar, JlaBcaH Kak TPEACTABHTENh CHHTETHYCKHX BOJOKOH.
XUMHYECKHE CBOHCTBA H IPUMEHEHNE CIIOXHBIX 3DUPOB.

FKupot Xupbl KaK cioxHbIe 3Qups! Tnuuepuna. KapOoHOBBIE KHCIOTEI, BXOAALUHME B COCTAR JKHPOB.
3aBUCHMOCTb KOHCHCTEHLHH >XHPOB OT HMX COCTaBa. XHMHYECKHe CBOKMCTBAa >KHpOB: THAPONH3,
OMBUICHHE, THApHpORaHMe. bBuomormdeckas pojib O>KMPOB, HMX HCIOAL30BaHHE B ORITY H
NPOMBIIINTCHHOCTH.

Conn xkaptonosbix kucaoT. Meuta. CnocoObl mosyueHHsl CONEH: B3aMMOIEHCTBHE KapOOHOBBIX
KHCNIOT ¢ METaUlaMH, OCHOBHBIMH OKCHAAMH, OCHOBAHUAMM, CONMSIMHM; LIECTIOYHOW THAPONH3 CIIOXKHEIX
3hupoB. XuMHUCCKHE CBOMCTRA COJNel KapOOHOBBIX KHCIOT: THIAPONHU3, peakUUd HOHHOTO OOMEHa.
Msuta, CYIHOCTE MOIOINEro AcHCTBHS., OTHOINEHHE MBUTA K XKecTKOH Bose. CHHTETHUYECKHE MOIOIIHE
cpeactBa — CMC {(neTepreHThl), X MPeHMMYINECTBA U HEAOCTATKH.

Hemoncmpayuu

3HaKOMCTBO ¢ (PH3MUECKUMH CBOHCTBAMH BaxXHEHIUMX KapOOHOBBIX KHCIOT. Bosronka 6ensolinoi
KHCJIOTEI.
OTHOLIEHHE Pa3HYHEIX KAPOOHOBBIX KHCJIOT K BOJE.



Cpasnerne pH BOJHBIX pacTBOPOB YKCYCHOM U CONAHOHN KHCIIOT OHHAKOBOH MOISAPHOCTH.
Ilony4yenne npusATHO NaXHYLIEre CI0XKHOTO 3dupa.
OTHOMIEHHE CIHBOYHOIO, IOACONHEYHOTO, MAIIWHHOrO Mace]l U MaprapHHa K OpoMHOH Bome W
PacTBOPY NIEPMAHTAHATA KaIHS.
Jabopamopnsie onbinisi
B3arMozneicTBHe pacTBOpa YKCYCHOM KHCIIOTE! ¢ MarHHEM, OKCHAOM LIMHKA, THAPOKCHIOM XKeresa
(III), pacTBOpOM KapOoHaTa Kaaua U CTeapara Kasvs.
O3zHakomIeHHE ¢ 00pasuaMu CIOKHEIX 3DHPOB.
OTHolleHHe CNOXHBIX 2QHPOB K BOAE M OPraHMYECKUM BelecTBaM. BriBeacHue
’KMPHOTO MATHA ¢ TOMOLIBIO CIOKHOIO 3hupa.
PacTBOpHMOCTS KHPOB B BOAE H OPTaHHYECKHX PaCTBOPUTENAX.
CpaBHeHHE MOIOIIHMX CBOHCTB X032 cTBeHHOro MbLta 1 CMC B skecTKol Boze.
IIpakmuueckue 3auamun
PacTBOpHMOCTS paznu4HbIX KapOOHOBBIX KHCIOT B BoAe. B3auMozeifcTBHE YKCYCHOHM KHUCIOTBI ¢
MeTta/uiaMi. [TonydeHne H30aMU0BOro 3pupa YKCyCHOH KHCIOTHI.
CpaBHEHHE CTEIEHH HEHACBHIICHHOCTH TBEPAOTO M XKUIAKOrO XHpoB. OMmblneHue xupa. [TonyueHue
MBUIa H H3YYE€HHE €T0 CBOMCTB: IIeHOOOpPa3OBaHHA, peakuuii HOHHOro o0MeHa, FMAPONK3a, BBIACIEHHS
CBOOOAHBIX XKHPHBIX KUCIIOT.

1.10¥rneBoasl

IMouaTre 06 yraesogax. Knaccudukauus yrneponoB. MoHo-, aH- 1 mONHcaxapuabl, IPEICTABUTENN
K&XIOOH Tpynnsl yriaebomos. bruosorudeckas pone yriaeBomoB, HX 3HA4eHHWE B JKM3HM denoBeka H
obimectsa.

Monocaxapuabl. CTpoeHUE ¥ ONTHYECKAA H30MEpUA MOHOcaxapuaos. Mx xnaccuduranus no vucny
aTOMOB YIJIepoJa M NpHpoje kapborunbHol rpynnel, QopMynsl Guitepa u Xeyopcea s u3obpakeHus
MOJIEKyT MOHOcaxapuzoB. OTHeceHue MOHocaxapuzoB K D- u L-paay. Baxueidmue npeacraBHTenu
MOHO3.

['moxo3a, CTpoeHne ee MONEKYNIBl H (U3HYeCKHE CBOMHCTBA. TayroMepns. XHMHUYECKHE CBOHCTBA
FIIOKO3bI: Peaklyy Mo anbACTHAHON rpynne («cepedpsaHoro 3epkalay», OKUCICHHE a30THOH KHCTOTOi,
ruapupoBaHue). Peaknuu rIOKO3El KaKk MHOTOaTOMHOIO CIHPTa: B3aMMOAEHCTBHE INMIOKO3BI C
rugpokcuaoM memu (II) opH KoMHaTHOM TeMriepaType H HarpeBaHHM. PaznuuHBle THOBI OpOXKeHHS
(cnupToBOE, MONOYHOKHCNoe). 'moko3a B npupone. buonoruyeckas ponp M MPHMEHEHUE TIIIOKO3EL.
®OpykTo3a KaK H3oMep NIoKo3bl. CpaBHEHHE CTPOEHHS MOJIEKYJIEl M XMMHYECKHX CBOMCTB ITIOKO3BL U
¢pykTo3bl. DpYyKTO3a B IpHpOAE U ee OHOJOTHYECKas pollb.

[NenTo3sl. Pubo3a u aezokcupubo3a Kak NpeAcTaBUTENH albAONCHTO3. CTPOSHHE MONEKYII.

Hucaxapugbi. CTpoenme mucaxapuzoB. CnocoG couneHeHMs LMKUIOB. BoccTaHaBnuBarone H
HEBOCCTAHAB/IMBAIOUIME CBOMCTBA JHCAXapHJOBR KaK CHeICTBHE cowIeHeHus uumioa. CTpoeHune u
XHMHYECKHe CBOMCTBAa caxapo3bl. TeXHONOTMYECKHE OCHOBBI NPOM3BOACTBA caxaposbl. Jlakrosa H
MaJIbT03a KaK H30MEPhI Caxaposbl.

Ioaucaxapuasl. Obwee crpoenue nmonucaxapunoB. CTpoeHHE MONEKYNBI KpaxMalia, aMHiIo3a H
aMHIONEeKTHH. PH3HUeCKue CBOMCTBA KpaxMala, ero HaxOXJICHHE B MPHpOAE U OMOIOrHYeCcKas podsb.
I'maxores. XUMHYeckue cBOACTBa KpaxMana. CTpoeHHe 3JeMEHTapHOIO 3BEHA LEIUTIONO3bl. Biausaue
CTPOCHHS TNONMMEpHOH LenmH Ha H3HYECKHE M XHMHYECKHE CBOMCTBA LEMMONO3bl. I'uapomws
LeToNo3sl, 00pa3oBaHHE CIOXHBIX >PUPOB ¢ HEOpraHMYeCKUMM M OPraHUYECKHMH KHCIOTaMH.
IMonarre 006 HCKYCCTBEHHBIX BOJIOKHAX: allETATHOM INENKE, BHCKO3e. HaXxoxaeHHe B NpHpoAe H
OHOMOrHYeCKas poilh Ue/LT0N03bl. CpaBHEHHE CBOHCTB KpaxMana i Le/UTIONo36l.

Hemoncmpauu

QO0pazms! YrIEBOIOR H H3AENH U3 HHX.

IMonyyeHne caxapara KaJbLUA U BEIAEICHHE CaXapo3bl H3 pacTBOpa CaxapaTa KalbIys.
B3aumoneiicTRHE NTIOKO3bI ¢ PYKCHHCEPHUCTOMH KUCIIOTOMH.

OTHOLIEHUE PACTBOPOB caxapo3sl  MabTo3kl K Cu(OH); npu HarpesanuH. O3HAKOMIIEHHE C
¢u3uueckuMy CBOMICTBaMH KpaxMasia H Le/UTIONO3HL.

Habyxaxue 1eamonoss! 1 KpaxMana B Boge. [TonydeHne TpHHATPATa UEILTIONO3GL.

Konnexuus BONOKOH,

Jla6opamopnisie onsimpi

O3HaKoOM/IeHHE ¢ GU3MYECKMMH CBOWCTBAMH IIIOKO3bI (aNTeyHas ynakoBka, Tabnerku). KucnoTHeri
TUAPOJIU3 CaXxapo3kl.



3HaKOMCTBO ¢ 00pa3liaMH MOJHCAXapHIO0B.
O6HapyxeHHe KpaxMana ¢ NMOMOIIBIO KaueCTBEHHOH peakuMu B Mele, xaede, Horypre, Maprapmse,

MaKapOHHBIX H3AEIHIX, Kpynax.

Hpaxmuueckue sauamun

Peakuusa «cepeOpsiHOrO 3epkana» rmoko3pl. B3auMoAeHCTBHE IMIOKO3BI ¢ rUAPOKCHAOM Mema (1)
[IpH pa3THYHBIX TEMIIEpaTypax.

JlelicTBHe aMMHMAa4YHOTO pacTBopa OKCHJa cepebpa Ha caxapoly. OOHapyXeHHe NTaKTO3bl B MOJIOKE.
JeicTBre Hoaa Ha KpaxMail.

1.11 AMHHBI, AMBHOKHCIOTHI, 0eKn

Knaccupnkauuss H m3omepns amuuoB. [lonatne 006 amupax. Ilepeuunble, BTOpMYBBIE H
TpeTuunble amuHbl. Kiaccudumkanuss amMuHOB MO THNY YITIEBOJOPOJHOTO paiMKala H YHCITY
aMHHOTPYIT B MoJieKyjie. ['oMonornyeckue paapl NpeAeibHBIX AMH(PATHYECKHX M aPOMATHYECKUX
AMHHOB, H30MEPHA M HOMCHKJIATYpPA.

XHMHYeCKHEe CBOIiCTBA AMHHOB. AMHHBI KaK OpPraHHYECKHE OCHOBAHHA, HX CPaBHEHHE C
aMMHMaKOM # JApYIEMH HEOpPraHHYeCKUMH OCHOBaHMAMHM. CpaBHEHUEC XHMHYECKHX CBOHCTB
anudaruyecKkux ¥ apoMarnueckux aMHHOB. O6pasoBaHHe aMUAOB. AHWIMHOBBIE KpacutenH. IloHaTue
O CHHTETHYECKHX BOJOKHAX. [ToNHaMHBI M HOJIHAMH/IHBIE CHHTETUYIECKHE BOJIOKHA.

IlpuimMenenne H moayueHne amuHoB. Ilonyyenue amuHOB. Paboter H. H. 3ununa.

Amunoxncaorel. TlonarHe o6 aMHHOKHCIOTaxX, MX KiaccHpHkanus U crpoeHHe. Onruueckas
H30MEpHA  ( -aMHHOKHCNOT. HoMeHKnaTypa aMHHOKHCIOT. JIBOHCTBEHHOCTL KHMCHOTHO-OCHOBHBIX
CBOMCTB aMHHOKUCNOT ¥ €¢ NpuuHHEL bunonspheie nonsl. Peaknuu konaencaurs. [lentuanas cBsa3b.
CHHTeTHYeCKHE BOJIOKHA: KanpoH, 3HaHT. Knaccupukauus posokod. Ilomyuerue aMMHOKHMCIOT, HX
NpUMeHeHUe U Ouoornyeckas GyHKUusI.

Benxkn benkun kak npupoznsie noiauMepbl. [lepsrunas, BropuaHas, TPETUYHAsA H YETBEPTHYHANA
CTPYKTYpbl GenkoB. PHOpHIIApHEIE H rIoGynapHbie Genxn. XuMH9YecKHe CBOHCTBa O€NKOB: rOpeHHe,
JieHaTypanus, THAPOJIM3, KaueCTBeHHbIe (UBEeTHBIE) peakumu. Buonormueckue QyHkumu Oenkos, HX
3HadeHne. benku kak komnonesT numy. [poGaema Genkoporoe ronoaanys u MyTH €€ PELUCHHA.

Hemoncmpayuu

Du3HYeCKHE CBONCTBA METHITAMHMHA: arperarHoe COCTOSIHKE, LIBET, 3aNaX, OTHOIICHUE K BOJIE.
[Copenue MeTHTAMUHA.

BsaumMopieiicTBHE aHHIMHA U METWIAMHHA C BOJOH M KHCJIOTAMH.
OxpamusaHue TKaHeH aHWIHHOBBIMH KPacHTENAMH.

QOO6HapyxeHHe QYHKIHOHANBHEBIX TPYII B MOJICKYJIaX AMHHOKHUCIIOT.
HeiiTpanusanus menouyr aMUHOKUCIIOTOH.

He#iTpanu3anus KHCIOTH aMUHOKHCIIOTOM.

PacTBOpeHHe U ocaxaeHue HenkoB.

JTabopamoprsie onvimeot

H3roToBeHue MapoCTEPKHEBBIX U OOHEMHBIX MORENICH H30MEPHBIX aMUHOB. PacTBOpeHue 6¢nkoB B
BOAC M MX KOAryJIsIHsL.

OGHapyxeHde Gelka B KypUHOM AHIe X MOJIOKE.

Ipaxmuueckue 3anamus

QOGpazoBanue coneii anunyHa. bpomuposanue anunuHa. O6pasosanue coneil rnunuHa. IonyyeHnune
MeaHoi conu rnunuHa. Jlenarypauus Genka. LigerHsie peakuuu 6€nkoB.

1.12,Az0TCOAepKalHe TeTePONKINYecKHe coeauHeHHa. Hyxk I1eHHoBbIe KHCTOTDI

HyknennoBbie KucI0Thbl. HyKnewHOBbIC KUCNOTH KaKk NPHPOIHBIC MonuMephl. HykneoTuawl, ux
ctpoeHue, npumepbl. AT® u AJ®, ux B3auMonpeBpallleHHE M POABL 3TOrO Mpolecca B MPHUPOAE.
Hounatue JIHK u PHK. Crpoenue JIHK, ee nepruuHas 4 BropuuHas cTpykTypa. PaGotel ®@. Kpaka u J1.
Yorcona. KoMmnnieMeHTapHOCTh a30THCTHIX ocHoBaHHi. Pemmkaumsa JIHK. OcobenHocTH CTpoeHHS
PHK. Tunm PHK u ux 6uonoruueckue Qpynkunn. IToustie o TporuHoM koxe (konoHe). buocuures
fenka B kuBOH Kinerke. ['eHHas umkeHepus H GuorexHonorus. TpaHcreHHele GOpMEI pacTeHHH H
XHBOTHEIX.

Hemoncmpanuu

Monenu MosiekyJs BaXHeHIIMX retepormxiios. Komnekmnus

reTEPOLMKIINYCCKUX coeAuHeHMil. [lelicTBue pacTBOpa



NHPHAYHA Ha HHAMKaTOop. B3aumMoaelicTBiue NMpuANHA C
COJISHOM KHCIOTOM.

Mounens Monekyasl JJHK, neMoHcTpanus npHHIna KOMIUIEMEHTAPHOCTH a30THCTBIX OCHOBAHHM.
Ob6pasupl NpoAyKTOB NMUTAHHA H3 TPAHCTeHHBIX (OPM pacTeHHIl M XKMBOTHBIX. JleKapcTBa
[PENapaTel, U3rOTOBAEHHBIE METOIAMH TEHHOW MHKCHEPUY H OUOTEXHONOTHH,
dabopamoprtit onsim

H3rotoBneHne 00BEMHBIX H IIAPOCTEPKHEBBIX MOJIENIEH a30THCTHIX reTEPOLMKIOB.

1.13.BHONOTHYECKH AKTHBHLIC COCAHHCHHA

Depmentnl. [lonarne o ¢epMeHTax Kak O GHONOrHYECKHX KaTaH3aTopaX OeNKoBOM NMpupoAbL.
OcoGeHHOCTH CTpPOEGHHS H CBOHCTB B CPaBHCHMH ¢ HEOPTaHHMYECKHMH  KaTalM3aTOPaMH.
Knaccnpukauus ¢epmentoB. OcoGeHHOCTH CTPOCHHS H CBOHCTB (PepPMEHTOB: CENEKTHBHOCTE H
3 (PeKTUBHOCTE. 3ABHCHMOCTh AKTHBHOCTH (EpPMEHTOB OT Temmeparypel u pH cpean. 3Hauenue
(epMEHTOB B OHOOrHH M TIPUMECHEHHE B NPOMBIILICHHOCTH.

Buramuupl [Tonsatue o putammuax. Mx kiaccudukanms u obosnauenue. Hopma nortpebnenns
BUTaMHHOB. BonopacTtBopumeie (Ha npumMepe putamuHoB C, rpynnst B u P) n xupopactBopumMere (Ha
npuMepe BATaMHHOB A, D u E). ApdUTamnHO3bl, TMIEPBUTAMMHO3bI H THIOBHTAMHHO3BI, HX
npodunaxKTuKa.

Fopmonbl [loHATHE 0 rOpMOHax Kak OHONOrMYECKM AKTHBHBIX BECHIECTBAX, BLIIOJHMIOMIAX
3HAOKPHHHYIO PETYSLHIO XH3HEACATENbHOCTH opraHu3MoB. Kiaccudukauus ropMOHOB: CTEpPOHLI,
NPOH3BO/JHLIE AMMHOKHCIIOT, INOJHMENTHAHBIE H OenKoBble ropMOHBl. OTnebHBIC NMpPeACTABHTEINM:
3CTPaJIHOJN, TECTOCTEPOH, HHCYJIHH, aAPSHAIHH.

JlekapcTBa. [loHATHE © nekapcTBax Kak XMMHOTEPANeBTHYECKHX InpemaparaX. Kpartkue
HCTOPHYECKHE CBEACHHA O BO3HHKHOBCHMHM M pa3BUTHM XuMuorepanud. ['pynnel nekapcrts:
cynbdamuap! (CTpeNnTOUUA), AHTHOMOTHKH (MCHUUM/UTHH), AHTHIHPETHKH (aCHHpHH), AHAJIBIETHKH
(aHanbrud). MexaHu3M J€HCTBHA HEKOTOPBIX JICKAPCTBEHHHLIX MNPENMaparoB, CTPOCHHE MONEKYI,
OPOTHO3HPOBAHHE CBOMCTB HAa OCHOBE AQHANU3a XHMHYECKOTO CTpOCHHS. AHTHOMOTHKH, HX
K1accupyKanusa N0 CTPOEHHIO, THIy H CHEKTPy JeiicTBHA. Be3omacHbie cnocoObl MpHMEHEHHH,
NEKApCTBEHHBIE HOPMEL.

HHemoncmpayuu
CpaBHEHHE CKOPOCTH Ppa3sNOXeHWs o2 TOA ACHCTBHEM (epMEeHTa KaTanashl H HEOPraHMYeCKHX
karanuzatopos: KI, FeCl;, MnO».

O6pasipl BATAMHHEHBIX MPENapaToB.

[TonuBHTAMHHBI.

Unmoctpaunn ¢ororpaduii XXKHBOTHBIX ¢ pa3nuyHBIMH (opMaMn asHTramMuuozoB. [lnakar ¢
H300pa)KEHHEM CTPYKTYPHBIX (OpMYJ 3CTpaguoNa, TeCcTOCTEpOHA, aJpeHanuHa. BsanmopelicTBue
aapeHanuHa ¢ pacteopoM FeCls.

Benkopasg npuposa uHCyauHa (LIBETHAsA peaKuus Ha Oenku).

[InakaTel WIH KomOrpaMmbl ¢ (opMmynamu aMuza cyns(paHUNOBOH KHCNOTBL, AMTHAPOGONHEROH H
NIOKHOH AUTHAPOGONTHEBOH KACNOT, GEH3UNNECHUIMUTHHA, TETPALMKITHHA, NedOTaAKCHMA, aCITHPHHA.

JTaGopamopnsie onbimbsi

HcnbiTanue pacTBOPHMOCTH aJPECHAIMHA B BOAE H CONAHOM KucnoTe.

O0HapyxeHHe aCTTHPHHA B TOTOBO# JIEKAPCTBEHHOM (opMe,

Hpaxmuyeckue 3anamus

O6HapyxeHHe BUTAMHHA A B MOACONHEeYHOM Macne. OGHapyxenue suTaMHHa C B 90JI0MHOM COKe.
Onpenenenue BuTaMuHa D B prIObeM XHpe HIH KyPHHOM KENTKe.

JlelicTBHe amMuNO3bl CIOHBI Ha Kpaxman, [efictBHe aeruaporeHa’sl Ha METHUNCHOBBIA CHHHH.
HelicTBue Katanassl Ha NEPOKCHA BOAOPOLA.

AHANH3 JICKAPCTBEHHLIX MPENAPATOR, MPOH3BOIHEIX CANTHUIHIOBOH KHCIOTHI. AHATH3 JIEKAPCTBEHHEBIX
IPENapaToB, IPOH3BOIHBIX N-aMUHOGEHONA.

2. O0was H HeOPraHu4ecKan XUHMHUSA
2.1. XuMHA — HayKa 0 BelecTBaX
Cocras BeIleCcTBA. XuMHUecKkHe 3NMeMeHTHL. CrnocoObl CYHICCTBOBAHHA XHMH4YCCKHX 3JIC- MCHTOB.
aTOMBI, NIPOCTHIC H CJIOXHBIC BEIICCTRA. BCH.ICCTBa NOCTOAHHOTO H NEPEMCHHOI'G COCTaBa. 3aKkoH
MOCTOAHCTBA COCTaBa BCILICCTRB, Bemecma MONEKYNAPHOI'O H HEMOJICKYJIAPHOIO CTPOCHHA. Cnioco0b1



oTO6paXKeHHA MOJNIEKYNI: MOJIEKYJIApHbIE B CTPYKTYpHBIE GOpMYNbl; IIAPOCTEPXKHEBBIE H MaclITaGHBIE
npoctpaHcTBeHHbIE (CTIOapTa— bpHrneba) Moaenu MoIeKyl.

H3mepenne BemecrBa. Macca atoMoB M MOJEKyJl. ATOMHAadA €AMHHLA Macchl. OTHOCUTENbHBIE
aTOMHasi H MOJIEKYJiApHas Macchl. KonM4ecTBO BellecTBa H €OUHULBI €10 H3MEPEHUs. MOJIb, MMOJIb,
kMonb. Yucno Asoraapo. Monaphas macca.

ArperatHble COCTOSSHHS BelecTBA. [Bepioe (KPUCTAVIMYECKOE H aMopHOE), JKHAKOE |
razoo0pa3Hoe arperaTHBIE COCTOSHHSA BEHIECTBA. 3aKOH ABOTaipo U €ro caeacTsusa. Monspubii o6beM
BEIIECTB B razoo0pa3zHOM COCTOSHHH. OObLeNVHEeHHEBIH rasoBBIM 3aKOH M ypaBHeHHe MeHzencesa—
Knaneiipona.

Cmecn BemecTsB. Pa3snuuyHd MEXIY CMECAMH M XHMHUYSCKUMM COCNUHEHHAMU. Maccopas n
o0beMHas 10JIH KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OneITH, HUIIOCTPUPYIONIME 3aKOH COXpaHeHHA Macchl BemectB. Habop
MOZENEH aTOMOB H MOJIEKYJL.

Hexoropsie Bemecrsa xoamyectsBoM B 1| Mous. Mogens

MOJIIPHOTO 06'beMa ra3oB.

IIpaxmuseckue 3anamun

H3sroToBneHue Mozeneit MONEKYI HEKOTOPEIX OPraHMYeCKUIX U HCOPraHMUYECKUX BEIICCTB,

OuucTKa BelecTB GUIBTPOBaHHEM M AHCTHWUIALMEH. OYHCTKA BELIECTB 1€ PEKPUCTAINIH3ALMCH.

2.2. Crpoenne aToma

AToM — cjaokHas w4acTHHa. JIoKazaTenbCcTBa CIIOXKHOCTH CTPOSHMA aToMa: KarOOHBbIE H
PEHTreHOBCKHUE JTy4H, HoTO3DPEKT, pATHOAKTHBHOCTD, JIEKTPOIIH3.

[InanerapHas moaens artoMa 3. Pesepdopaa. Crpoenne atoma no H. bopy. CoBpemennsle
Npe/CTaBNeHUs O CTPOEHUH aToMa. KopnyckysapHO-BOJHOBOH yalu3M 4aCTHL MHKPOMHpA.

CocraB atomHoro sapa. HyknoHEBI: pOTOHEI U HEHTPOHE!. M30TONBI U HYKIHIBI.

YeroiiunBocTh Aaep.

JnekTpoHHaa obonouka aroMos. [loHATHE 00 3NEKTPOHHOH OpOMTAIM H MEKTPOHHOM obnake.
KBaHTOBBIe HHCNA: IVIaBHOE, opbuTanbHoe (MoOOYHOE), MAarHWTHOE M CHOHHOBoe. PacmpenencHne
JNIEKTPOHOB [0 JHEPreTHYCCKUM YPOBHSM, MOJAYPOBHAM U OpOMTANIM B COOTBETCTBHH C NMPHHIUIOM
HauMeHBIIEH 3HepruM, npuHnunoM Iaynu u npaBunom ['yHaa. i1eKTpOHHEIE KOHGUIYpaLiH aTOMOB
XUMHYECKUX JNEMEHTOB.

BaneHTHBIE BOBMOXXHOCTH aTOMOB XUMHYECKHX IEMEHTOB.

DneKTpoHHAsA KIacCHPHKALMA XHMHYECKHX JIEMEHTOR: S-, p-, d-, f-ameMeHThI.

Hemoncmpayuu

®orosdpdexr.
Mopenu opburaneit paznuuHoi GopMbl.

JIabopamopusiii onvim

HabmoicHHe CIEKTPOB HCIYCKAHHUS M MOTJIOIUEHHA COSTHHECHHUH XUMHYECKNX 3IEMEHTOB ¢ TOMOLIBIO
CIEKTPOCKOTIA.

2.3. Tlepnoanuecknii 3axon u Ilepuoguueckan cucremMa xumu4eckux iemenres J. .
Menpeneesa

OTKpBITHE MEPHOANIECKOro 3aKkoHa. [IpennockUIki: HakomIeHHe GAKTONOTHYECKOTO MaTepHana,
paborel npemwecreennnko (M. B. HeGepeitnepa, A. 3. Llanxyprya, Jx. A. Helonenaca, JI. 1O.
Meiiepa), cre3n xumuko B Kapncpya, nuunoctele kauecta J[. M. Menpeneepa. Orxperrue J[. H.
MenneneeBbiM [leproaugeckoro 3aKoHa.

Tlepuoanueckyii 3aKoH H crTpoeHHe atoma. Hsortombl. CoOBpeMEHHOE NOHATHE XHMHYECKOTO
3meMeHTa. 3akoHoMepuoctk [. Mosmu. CopemeHHas ¢opmyauposka Ilepuoanuyeckoro 3akoHa.
[lepuoanyeckas cucteMa U CTpoeHHe aToMa. Puamyeckuii CMBICT TOPANKOBOIO HOMEpa JJIEMCHTOB,
HOMEPOB TPYNNBEI M Iepuoma. Ilepuoaudeckoe H3MEHEHHE CBOWCTB JNIEMEHTOB. pajuyca aToma;
SHEPrMH  HOHH3AUMHM; 3JIEKTpoOTpuuATeNbHOCTH. [IpHYMHEI H3MEHEHHMS  METAUIMYECKHX M
HEMETAUIHYECKHX CBOWCTB IEMEHTOB B IPYINAaX U MEpHOAAX, B TOM YHCHe GOMbIUX H CBEepXOOBIINX.
3nauenne [lepuonmueckoro 3akoHa u [lepuomuveckoii cucreMbl XHMHueckux snemeHto [ H.
Mengeneera i pa3BUTHA HAYKH H MMOHUMAHHA XUMHYECKOH KAPTHHBI MHPA.

Hemoncmpanuu



Pasnnuneie BapuanTel TaOnuubl [lepuoauueckoil cucreMsl xuMHYecKux iemeHToB JI. WM.
Meuneneea.
OO6pasie! NpOCTEIX BEIIECTB OKCUAOB M rHapokcunos siemeHToB lII nepuona.
Habopamopusiii onvim
CpaBHeHHE CBOHCTB NPOCTHIX BEMECTB, OKCHIOB U ruapokcuaos 3neMeHToB 111 nepuoaa.

2.4. Crpoenne semecrpa

IlousiTne © xumuveckoii c¢BA3H. Tunel XxUMHYECKHX CBfA3el: KOBali€HTHad, HOHHAs,
METAITNYECKass U BOJAOPOIHAS.

KopanenTHan xummueckan cBfsb. Jlpa Mexanusma oOpasoBaHHMs 3TOH CBA3H: OOGMEHHBIH H

JOHOPHO-AaKUENTOPHEIH. OCHOBHBIE NAPaMETPBI 3TOI0 THNA CBA3K: JUIMHA, NPOYHOCTD,
Yroll CBA3¥ WM BaJICHTHBIH yron. OCHOBHBIE CBOHCTBA KOBAJIGHTHOM CBA3M: HACHIMIEH- HOCTH,
NONAPH3YEMOCTE B NPOYHOCTD. JJNEKTPOOTPUIATENBHOCT U KIAaCCHHKALHA KOBAIEHTHRIX CBsA3ell no
3TOMY INpPH3HaKy: NOJIAPHAs M HEHOJApHas KOBAICHTHHIE CBA3H. IoNApHOCTE CBA3M H MOMAPHOCTH
Monekynsl, Criocofd nmepeKpbiBaHHs 3MEKTPOHHBIX OpOHTaANCH W KiIacCH(UKAIHA KOBAJICHTHBIX CBS3eii
[0 ITOMY NPH3HAKY: ¢ - H 7 -CBsA3H. KpaTHOCTh KOBAICHTHBIX CBA3CH M KIacCHpHKaMA HX MO TOMY
NPU3HAKY: ONHHAPHLIE, BOHHBIC, TPOHHEIE, IONTYTOPHBIE. THIBI KPUCTAIMYECKHX PEIIETOK Y BEIIECTB
C 3THM THIIOM CBSI3H: aTOMHBICE W MOJEKyJspHble. DH3HUECKHE CBOMCTIBA BEIIECTB ¢ 3THUMH
KPHCTAUIHYECKHMH PEILIETKaMH.

Hounan xumuveckas cBs3b. KpaiiHuii cnyvaii xoBaieHTHOM nonsapHO# cBasu. Mexanmsm
oOpaszoBaHHd HOHHOH CBs3H. MOHHbIE KPHCTJUIMYECKHE PEUIETKH M CBOMCTBA BEIIECTB C TAKHMH
KPUCTAUIAMH.

Meranmmyeckas XHMHYecKas cBM3b. OcoOblii THI XHMHYECKOH CBf3H, CYIIECTBYIOLIMA B
MeTannax M cniapax. Ee OTIHYHA M CXOACTBO ¢ KOBANGHTHOM M HOHHOM cBmsamu. CeolicTna
METAJUIHYECKOH CBA3H. MeTajulndyeckne KpUCTALTHYECKHE PEIISTKH W CBOHCTBA BEIIECTB ¢ TaKMMU
KPHCTaJUTaMH.

Bonopoauas xmMHuecKaa cBm3b. MexaHusm oOpasoBanusa Takoii casn. Ee ximaccuukaums:
MEKMONICKYNIpHass W BHYTDHMOJNCKYNApHAs BOJOPOXHLIC CBA3H. MonekynspHBIE KpHCTAIIMYECKHE
pEeUIETKH JUid  3TOro THUNA CBA3H. @OuiHyeckue CBOMCTBA BCIIECTB ¢ BOAOPOAHOH CBA3BIO.
Bbuonoruueckas poik BOOZOPOAHBIX CBA3€l B OPraHU3aIlMH CTPYKTYP GHOMIONHUMEPOR.

EnuHas npHpona XMMHYECKHX CBS3€li: HaIHYME PazNUYHBIX THMOB CBA3CH B OJHOM BELIECTBE,
nepexo] OAHOTO THIIA CBA3H B APYTOH H T. 1.

Komnaexcoobpazosanue. IloHATHE 0 KOMIUIEKCHBIX cOeMHEHHAX. KOOpAMHAIMOHHOE YHCIIO
KoMILTeKkcooOpa3oBaTenst. BHyTpeHEAs ¥ BHeImHAs cepa kommnekcos. HoMeHKIATypa KOMIUIEKCHBIX
coenuHeHu. Mx 3HaueHue.

Hdemoucmpayuu

Mogenu MoeKyn pazTHYHO apXHUTEKTYPEL

Mozenu U3 BO3AYIIHBIX MAPOR MPOCTPAHCTBEHHOTO PACIONOKEHHS SP-, sz-, Sp’- rHOPHIAHBIX
opGuTaneii.

Mozenu KpHCTA/UTHYECKHX PEIIETOK PasNMYHOro THNA. Moaenn

monexyn JIHK u Genka.

JTabopamoprisie onvimbr

BsaumonelcTBHE MHONOATOMHBIX CITHPTOB ¢ (JENIMHIOBOM XHAKOCTEIO. KauecTBeHHbIE

peaKuHy Ha HOHBI Fe* u Fe*".

2.5. Iloanmepsi

Heopraunueckne monumepsl. [lonuMepsl — NpoCThie BEIIECTBA ¢ ATOMHOH KPHCTAITHYECKOM
PELICTKOM: aJUIOTPONHbIE BHAOH3MEHEHHS yriiepoaa (anMas, rpadut, kapOuH, ¢gryJiepeH, B3aHMOCBI3h
rubpupmzanuu  OpOMTANIC y aTOMOB YIWIEpoJila ¢ TNPOCTPAHCTBEHHBIM CTPOSHHEM aJUIOTPOIHBIX
MOIupHKALHiT); CENEH H TEJUTYP LENOYedHOro cTpoeHu. [ToMHuMepEl — CIOXHBIE BELIECTBA C aTOMHOM
KPHCTAILTHYECKOH PEIIETKOM: KBapll, KpeMHe3eM (IHOKCHAHbBIC COSAUHEHUA KPEMHHUSA), KOPYHR (OKCHJ
AMOMMHHUA) ¥ AJIOMOCHIIHKATHI (MOJNIEBHIE UINATHI, CIKOAA, KAONHH). MHEHepansl U TOpHbIE MOPOABL.
Cepa miacTHueckas. MuHepanbHOE BOJNOKHO — achecT. 3HauYeHHe HEOPraHWYECKHX TMPHPOIHBIX
MONUMEPOR B GOPMUPOBAHUH ONHOMN U3 reQIOrHYECKHX 060104eK 3eMId — NHTOC(hEpHL.

Oprangyeckue noanmepnl. CrnocoGbl HX NOMYYEHUS: PEAKIMH I[ONHMEPH3AHA W PEaKUud
nonuxoHAeHcalMi. CTPYKTYphl NONMMMEPOB: JIMHEHHBIE, Pa3BETBJICHHbIE H INPOCTPAHCTBCHHBIE.



CTpyKTYypUpOBaHHE NOJHMEPOB: BYJKAHH3AIUA KaydyyKoB, HyOjgeHHe O€/IKOB, OTBEepXAEHUE
HOMUKOHAEHCALMOHHBIX MTOJTHMEPOB.

Knaccudukanusa nonrMepoB 1o pa3iudHbBIM MPH3HAKAM.

Hemoncmpayuu

Konnexiuy mwiacrtMace, kayqyKkoB, BOMOKOH, MHHEPATIOB M FOpHBIX IOpoA. MUHEpaNbHOE BOJOKHO

— achecT -— 1 U3eNMA N3 HETO.

Mogaenu monexyn 6enxos, JTHK, PHK.

Jdabopamoprisie onvimot

Osuzaxomnense ¢ obpa3namy NniacTMace, BOJOKOH, KayUYKOB, MUHEPAJIOB H FOPHBIX TIOPOJIL.

[lpoBepka nuacTMacc Ha JMEKTPHYECKYIO MPOBOAMMOCTH, IOPIOYECTh, OTHOLIEHHE K PacTBOpaM
KHCNIOT, LIENOYEH H OKUCIITHTENICH,

CpaBHeHHe CBOMCTB TEPMOPEAKTHBHBIX M TEPMOIUIACTHUHBIX InactMmace. [lonyueHue

HHUTEH H3 KapOHOBOM HJIM 1aBCAHOBOH CMOJIBL

Ob6HapyxeRHe XJ10pa B NOTHBHHUIXJIOPHIE.

2.6. JIucnepcHble CHCTEMBI
[TouaTe o AucmepcHBIX cHeTeMax., KmaccHouKanus AUCHIEPCHBIX CHCTEM B 3aBHCHMOCTH OT
arperaTHOTO COCTOSHHS AUCTIEPCHOHHON CpPeAbl H AUCTICPCHOM (a3bl, a TAKKE N0 pasMepy UX YacTHIL.
['pyboaucnepCHBIE CUCTEMBI: SMYJIBCHH H CYCIIEH3UH. TOHKOIUCTIEPCHBIE CHCTEMBL KOUIOHAHBIE (301H
M TelnH) H HCTUHHEIE (MOJEKYISpHBIE, MONEKYNAPHO-MOHHBIE M HOHHBIe). Oddext Tunmans.
Koarynanus B KOJUIOUAHBIX pacTBopax. CHHEPE3UC B rendx.
3HayeHHe AHCTIEPCHBIX CHCTeM B KMBOH W HEXKHBOH NpHpoAe M TPAKTHYECKOH >KHIHU
4eJ0BeKa. OMYJIBCHU M CYCIIEH3HH B CTPOMTEIBCTBE, MHUINEBOM U MEAULIMHCKON MPOMBILITEHHOCTH,
KOCMETHKE. BHOJIOTHYeckye, MEAHIIHHCKHE M TEXHONOTHYECKHE 3011, 3HAYCHHE reeil B opraHu3aluuH
KUBOH MaTepuH. Buosorudeckue, nulleBble, MeIHUMHCKHE, KOCMETHYECKHE rend. CHHEpesHC Kak
¢akTop, ompeaenMOWIUE CPOK TOZHOCTH MpPOMYKIMH Ha OCHOBe reneil. CBepThIBaHME KPOBH Kak
fOMOMOTHYECKUI CHHEPE3UC, €ET0 3HAUCHHE.
Hemoncmpanuu
BHIOBI AUCTIEPCHBIX CHCTEM H UX XapaKTepHble TIPH3HAKH.
Tpoxo)kaeHHE Ty4a CBETa uepes KOANOUHbIE U UCTHHHBIE pacTBoph! (3¢dext THuHIaNA).
Jlabopamopuste onvimst
[TonyyeHUe CyCHEH3NH CePBl H KaHHDOH.
ITonyueHne 3MyJIBCHH PACTHTENBHOTO Mac/a 1 GeH30/a.
[Monyuenwe 30 kpaxmana. [Tonyuenune 30514 cepsl H3 THOCYIbhAaTa HATPUA.

2.7. XumHuecKHe peakuuH

Knaccnpuranus XHMHYECKUX peakimii B opraHuYecKol H Heopranudeckoil xumuu. [TonsaTue o
XUMHUYECKOH peakuuu. Peakunu, #Hayume 6e3 H3MEHEHHS KAUECTBEHHOTO COCTaBa BEHIECTB:
AJIOTPONH3AlKS ¥ H3oMepu3aund. Peakuuu, uaympe ¢ H3MeHEHHEM COCTaBa BELIECTB: MO YHCIY M
XapaxTepy pearupyloluX 1 o6pasyiomuxcs BeUEeCTB (pasiokeHns, COCIMHEHUA, 3aMeILCHHs, 0OMeHa);
N0 H3MEHCHHIO CTEMEHEH OKUCIEHHMS 3NeMEHTOB  (OKHUCIUTENIBbHO-BOCCTAHOBHTENbHBIE |
HEOKUCTHTETHO-BOCCTAHOBHTENBHBIC PEAKLMM); MO TeMNoBOMY 3¢ dexTy (3k30- H IHIOTEPMUYECKHE);
no daze (roMo- U TeTEPOr€HHBIE); N0 HANPaBIeHHI0 (00paTHMBIE U HEOOPATHMBIE); 10 HCIOJIB30BAHUIO
KaTaau3aTopa (KaTATHTHYECKUE U HEKAaTATUTHYECKUE); [0 MEXaHU3MY (paliKalbHEIE, MOJIEKYAPHBIC H
HOHHBIE).

BepoaTHOCTL NPOTEKAHNA XHMHYECKHX peaKuwil. BHyTpeHHsS 3HEprus, 3HTANBNHA. TemIoBoi
sddexT xuMudyecKHx peakuui. TepMoxumudeckue ypaBHeHHA. CTaHAapTHas SHTAIbIME PEaKUMH H
oGpazoBanus BemecTs. 3akod I'. U. 'ecca u ero cneacTsus. JHTPOIHNA.

CropocTs XumMHuecKHX peakumit. [loHatue o ckopoctn peakuuit, CKopocTh romMo- H
reTepOreHHoN peakluu. DHeprus akTHBALHH.

@aKkTOphl, BIUAIOIIHE HAa CKOPOCTh XHMHYecKOH peakiun. [Ipupona pearupyiolMX BeEIICCTB.
Temneparypa (3akoH Baut— [obda). Konuentpauusa. KaranuzaTopbsl W KaTaIH3: TOMO- H|
PeTEPOTeHHBbIH, WX MeXaHM3MBl. DepMEeHTHl, HX CpaBHCHUE C HEOPraHHYECKMMH KaTalH3aTOpaMH.
3aBHCHMOCTB CKOPOCTH peakIUi OT MOBEPXHOCTH CONPUKOCHOBEHHUS PEarupyroLiX BELIECTB,

O0paTHMOCTD XHMUYECKHX peakunii. Xumudveckoe papHoBecHe. [[OHATHE O XHMHHYECKOM
pPaBHOBecHH. PaBHOBeCHBIE KOHUEHTpAlMH. JIHHAMHYHOCTH XHMHYECKOTO PpaBHOBECHA. DaKTOPEL,



BIUAIOIINE HA CMEIICHHE paBHOBECHS: KOHUECHTpallHi, JaBlcHUe, TeMmnepatrypa {(npuHuun Jle
Ularense).
Hemoncmpayuu
IIpeppamenue Kkpacnoro goctopa B Oenslil; kucnopoaa B 030d. Mozenu Oyrana v u300yTaHa.
[ony4eHnue xkucnopoaa U3 NeEpoKCHAa BOZOPOAA U BOABL, AETUApATAIMA 3TRHONA.
Llenouka npespamennii P — P,0s5 — H3 P Oy; cBolicTBa yKCYCHOM KHCNOTH; peakiuH,
uaymue ¢ oOpasoBaHueM OCa/ika, I'a3a M BOJbI; CBOHCTBAa METAJIOB, OKHCJIEHHE albETHAA B KHCIOTY U
CHHMPTA B UILACTUA,.

Peakuun ropenus; peakuHH 3HAOTEPMHYECKHE HA NPUMEPE PCaKIMM pa3IoxeHus (3TaHo:a,
KQTHAHOMN CeNMMTphl, OGuxpoMara aMMOHHS) M JK30TEPMHYECKHE Ha NpPUMEpE peakudi COoeTUHEeHHS
(obecuBeynBanHe OPOMHOI BO/IBI M PACTBOPA NEPMAHTAHATA KAJIHS STHIEHOM, TalleHHe U3BECTU U JIp.).

BsanMozneicTBHe LMHKa ¢ pacTBOpaMH COMAHON M CEPHOH KHCNIOT NpH PasHBIX TEMIEpaTypax,
pasHbIX KOHLUEHTPAUMIX COJSIHOH KHCJIOTHI; PasjioXKeHHE MEPOKCHJA KUCIOpOoJa ¢ MOMOIIBIO OKCHAA
Mmapranua ([V), karajiassl CbIporo Msca K CeIporo kaprodens.

B3aumozeiicTBHe IMHKa pa3sIn4HON NOBEPXHOCTH (NOPOLIKA, MBIH, TPaHyJl) ¢ KHCIOTOH.

Mogaens «xunsmero ciosy.
CMemenne pasHoBecHs B cucteme: Fe®* + 3 CNS ™ « — Fe(CNS);: oMbuieHEe XHPOB,
PeaKLyH 3TEPH{PHKALHH.

3aBHCUMOCTD CTENCHH NIEKTPOIIMTHYECKOH AUCCOLMAHH YKCYCHOH KHCIIOTHI OT pa3z0aBieHus.

Cpaaenne cBoictB 0,1 H pacTBOpoB cepHOI 1 CEPHUCTOMN KMC/IOT; MypPaBBHHOR M YKCYCHOH KHCJIOT;
THAPOKCHAOB JIMTHA, HATPHS M KaJlus.

Jabopamopnete onvintst

[Tony4erue KHCIOPOAa pa3NOKEHUEM IEPOKCHIA BOAOPOAA U (HJIH) IEPMaHraHaTa Kajus.

Peakuun, uayumue ¢ obpa3zoBaHHeM OCAAKa, Ia3a MM BOJAbl A OPraHUYECKUX H HEOPraHHYECKHX
KUCJIOT,

2.8. Pacreopwn

IonsaTne o pacTBopax. PU3MKO-XMMUYECKad PUPOJA PaCTBOPEHHS U pacTBOPOB. BianmoaelicTBue
pPacTBOpHUTENS M PAcTBOPEHHOTO BewlecTBa. PacrBopuMocTh BemecTB., (CrnocoObl  BEIpaXEHHUS
KOHUCHTPALIHK PacTBOPOB: MAacCOBAas A0NA PACTROPEHHOIO BellleCTBA (IIPOLICHTHAsA ), MOJISIPHA.

Teopns saekTpoaHTHYecKo# Auccoumanuu. MexXaHW3M AUCCONMAIMM BEIUECTB € pPaslHYHBIMU
THIIAMH XMMHYECKMX cBa3eil. Bikiax pycckux ydYeHBIX B pa3BMTHE INpeictaBieHuii o0
INEKTPONHTHIECKOH aucconanui. OCHOBHBIE MOJIOMEHHS TEOPHU SNMEKTPOJIMTHYCCKOH AMCCOLMALIMH.
Crenesp JMCKTPONMMTUYECKOH JOuccOLHaUMH H (axTopsl €e 3aBHCHMOCTH. CHNBHBIE H CpPEIHHUE
NEKTPOJIUTHI

Huccoumarua BoAsl. Boaopoausii nokaszarens. Cpeaa BOXHLIX PaCTBOPOB EKTPOITHTOB.
Peakuun o6MeHa B BOAHBIX pacTBOpaX MEKTPOJIHTOB.

napoan3 kak oOMeHHbIH npouecc. HeoGpaTuMplil rHAPONIH3 OPraHUYECKMX M HEOPTaHMYECKHX
COEJIMHEHHI U €Tr0 3HAYEHUE B IPAKTHUUYECKOH JEATENBHOCTH YENOBEKA.

O6parumeiii ruaponus coneii. CtyneHyarsiii rugponns. [IpaxTuueckoe NpUMEHEHHE THAPOIH3A.

Iuaponus opraHUYecKHX BeIeCcTB {OE€NKOB, XXHPOB, YIVIEBOXOB, MOMHHYKNCOTHAOB, AT®) u ero
OHONOTHYECKOE H NIPaKTHYeCKOE 3HaYeHHe. OMBUICHHE XHPOB. Peakund srepuduxanun.

Hemoncmpayuu

CpaBHeHHE 3NEKTPONPOBOJHOCTH PACTBOPOB DIEKTPONUTOB. CMELIEHHE PaBHOBECHA AUCCOLIMAIIUH
cMabbIX KHCIIOT.

UHaukaTopsl ¥ H3MEHEHHE HX OKpacKH B pasHBIX cpenax. CepHOKHCHBIA M (pepMEHTATHBHBIH
THAPONHU3 YTJICBOJAOB.

Cupponus kapGoHATOB, Cyan(paTOR M CUNHKATOR LIEAOYHBIX METAJUIOB; HATpaToB cBuHua (II) wmm
LMHKA, XJIOPH/A aMMOHHSL.

Jdabopamopusiit onetm

XapaxTep MMCCOLMALHH Pa3NHYHBIX THAPOKCH/IOB,

Hpaxkmuueckoe 3anamue

ITpuroToBneHne pacTBOPOB pazIHYHEIX BHIOB KOHIICHTPALHH.



2.9. OKHCIHTENLHO-BOCCTAHOBUTEIbHBIC P¢AKLOHH. 3Jlel€Tp0XHMH‘leCl€He nponeccnl

OKHCIHTEJNbHO-BOCCTAHOBHTENbHbIE peakiuB. CTeneHb OKUCNeHHs., BocCcTaHOBHTENH M
okucauTenH. OKHCIECHHE M  BOCCTAHOBJIGHWE, DBaHellMe OKHUCIHTENH M BOCCTAHOBHTENM.
BoccraHoBHTENBHBIE — CBOHCTBA  METAUIOB —  NPOCTBIX  BemnectB.  OKHCIUTENBHBIE M
BOCCTAHOBHTENIbHBIC CBONCTBA HEMETALUIOB — MPOCTHIX BEmMECTB. BOCCTaHOBHTENLHBIE CBOMCTBaA
BEECTB, OOpasOBaHHBIX 3NEMEHTAMH B HH3IUCH (OTPHUATENBHON) CTEMEHH OKHCICHMA.
OKHCIHTENBHBIE CBOMCTBA BEILECTB, OOPa30BaHHBIX 3JIEMEHTAMH B BHICILEH (IIOJIOKHUTENBHOM) CTENneHN
okucyeHHA. OKHCIMTENbHbIE H BOCCTAHOBHTENbHEIE CBOWCTBA BELIECTB, OOPA30BAHHBIX 3JIEMEHTAMH B
HPOMEKYTOUHBIX CTENEHAX OKHUCIICHUSI.

Knaccnpukauna OKHOGIMTENbHO-BOCCTAHOBHTENLHBIX peakumui. Peakuuu MeXaTOMHOTo M
MEXMOJIEKYIAPHOTO  OKMC/IEHUA-BOCCTAHOBJIEHUA. Peakuun BHYTPUMONEKYJSPHOTO OKHCINEHHA-
BOCCTAHOBJIEHHS. Peakiiii CaMOOKHCIICHH-CaMOBOCCTAHOBCHUS {IHCTIPONIOPIHOHHPOBAHHMS).

MeToapl  COCTaBJICHHS!  YPABHEHHH  OKHCIHTEILHO-BOCCTAHOBHUTENBHBIX  peakimil. Metoa
JNEKTPOHHOTO OanaHca. BinusaHHE cpeapl HAa MNPOTEKaHHE OKHUCIMTENBHO-BOCCTAHOBHTENBHBIX
MPOLIECCOB,

XHMHYEeCKHE HCTOYHHKH TOKA. 3JEKTPOJHBIE MOTCHUHANBL Pia CTaHOAPTHBIX JIEKTPOTHBIX
NOTCHLHANIOB (3EKTPOXHUMHYECKHH pAl HalpsKeHHH MeTamwioB). [anbBaHHYECKHE 3IEMEHTHI H
npHHUEAL HX paboTel. CocTaBneHne raabBaHU4YeCKHX 3eMeHToB. O0pa3oBaHHe ralbBAHHYECKHX Map
Npd XMMHYECKHX Mpoueccax. l'anbBaHMYECKHE JJIEMEHTHI, NpH- MEHAEMBIE B JKH3HH: CBUHIIOBas
aKKyMyJsITOpHas Garapes, HUKeNb-KaJMHeBble 0aTapeH, TOMMBHBIC JICMEHTHL

JJIeKTPO/IN3 PACIIABOB H BOJAHBLIX PACTBOPOB »IEKTPOJHTOB. IIpOLIECCH, MPOUCXOAAIHE HA
Karole H aHoje. YpaBHEHHs SNEKTPOXUMHYECKMX NPOUECCOB. DNEKTPONH3 BOAHBIX PacTBOPOB ¢
MHEPTHBIMM  JJIEKTPOAAaMH. JJEKTPONHM3 BOJHBIX pACTBOPOB C PACTBOPHMEIMH  3JIEKTPOLAMH.
HpakTryeckoe NPUMEHEHUE NEKTPOJIH3A.

JemoHcTpanum

Boccranosiaenue guxpoMara Kandsa UHHKoM. BoccTaHoBneHue

okcuna Mead (1I) yrnem u Bogoponom. BoccraHOBNEHHE AUXpoMaTa

Ka/TUg 3THIOBLIM CTUPTOM. OKHCIIUTENbHBIE CBOHCTBA a30THOH

KUCJIOTHL.

OKHCNUTENbHBIE CBOHCTRA JUXPOMATA KaJIHS.

[anbeBaHKYecKHe 3MeMEHTH U OaTapeliky.

3nexTponus pacteopa xnopuaa Mexu (I1).

Jdabopamoprbre onvimsl

BianMozaeiicTBHE METAIOB ¢ HEMETAMIAMH, a TAKXXe ¢ PACTBOPaMMU COJIEH M PaCTBOPaMH KHCIOT.

BzanmonelicTBie cepHOit M a30THOH KHCIOT ¢ Meaplo. OKMCIHTENbHbIE CBOWCTBA NEPMaHraHATa
KAJIHA B Pa3/IHYHBIX CPeJiaX.

2.10. Knaccupuxanus semects. IIpocThbie BenecTsa

Knaccngukanusa Heopranuveckux pemectB. [Ipocthie U cnoxuple pemtecrsa. OKCHABL, HX
knaccHpukanug. ['mapokcuabl  (OCHOBRHHA, KUCIOPOACOACPXKAIIHE  KHCIOTH,  aM(OTEepHBIE
ruapokcuasl). Kucnotel, nx knaccudukauusa. OcHoBanus, uX knaccupukanus. Comu cpeaHne, KUCIble,
OCHOBHBIC H KOMIUTEKCHEIE.

Metannsl. [lonoxeHue METANNOB B MEPUOAMUECKON CHCTEME H 0COOEHHOCTH CTPOEHHA UX aTOMOB.
ITpocTrie BewecTBA — META/LUTBL: CTPOCHHE KPUCTAIUIOB H METAJUTHYECKAas XAMHYecKad cBs3b. Q0mue
¢du3nUeCKHe CBOMCTBA METAIOB H HX BOCCTAHOBUTENBHBIC CBOMCTBA: B3aHMONEHCTBHE C HEMETANIAMHA
(kucnOpoIOM, raJioreHaMH, cepoii, a30ToM, BOJOPOIOM), BOJROH, KHCIOTAMH, pacTBOpaMH COJeH,
OpPraHMYCCKUMM BELISCTBAMH (CIIMPTAMM, TaNOreHANKaHaMH, (EHONOM, KHMCIOTaMM), LICHOYaMH.
OxcHABI ¥ r'HAPOKCHIBI METAJUIOB. 3aBUCHMOCTE CBOWCTB 3THX COCAKHCHHIH OT CTENCHEH OKMCICHMA
METAIOB. JHAYCHUE METAIIOB B MPHPOJE U XH3HH OPTaHH3MOB.

Kopposusa metamwios. [lonsatue Koppo3nu. XuMHYECKasd KOPPO3us, DNEKTPOXHMHYECKAs KOPPO3H1.
Crnoco6bl 3aLIMTH METATNIOB OT KOPPO3HH.

Ofmue cnocoOnI moTy4eHuss MerantoB. MeTauiel B npupoAe. Metannyprus U €e BHIBL NMUPO-,
THAPO- H IMEKTPOMETAINYPrHs. DNSKTPOJAHN3 PacIUIABOB M PacCTBOPOB COCOHHCHUH METAJUIOB M €ro
MPaKTHYECKOE 3HAYCHHUE,

Hememannst. Ilonoxenue wemerayuos B [lepuonmueckol cucreme, 0COOCHHOCTH CTPOCHHST MX
aTOMOB. DJIEKTPOOTPHIATENLHOCTS.



brnaropoanbie raspl. OJIEKTPOHHOE CTPOEHHE aTOMOB OJIArOpPOAHBIX Ta30B M OCOGEHHOCTH HMX
XHMHYECKHX H (PH3HYECKUX CBOMCTB.

HeMetannel — npocteie BemecTBa. MIX aToOMHOE M MONEKYNSAPHOE CTPOSHHE HX. AJUIOTPOIHS.
XumHueckue CcBOHCTBa HeMmeraoB. OKHCIMTENbHBIE CBOMCTBA: B3aMMOJECHCTBHE C METANIaMH,
BOZIOPOJIOM, MCHEE JMEKTPOOTPHUATEIBHEIMH HEMETAIAMH, HEKOTOPHIMH CJIOKHBIMH BEIIECTBAMH.
BoccTaHOBHTENBHEIE CBOHCTBA HEMETANIIOB B peakiHaX ¢ Gropom,

KHCJIOPOJIOM, CIIOKHBIMH BEIECTBAMH — OKHCIHTENAMH (a30THOM M CepHOI KHCIOTaMH U Op.).
Hdemoncmpayuu
Kotekuna «Knaccudpukanms HeopraHu4ecKux BEIECTB» U oGpasibl NpeCTABUTEIIEH KIIACCOB.
Komnekuns «Knaccuiprkanus opraHi4ecKiX BEUIECTB» U 00pa3iibl PeACTABHTENEH KITAacCOB.
Mozenu KprCTaIMYECKUX PEILETOK METAJLIOB.
Konnexuus METALIOB ¢ pa3HBIMH (PH3HUSCKUMH CBOWCTBAMH.

BzaumozeicTBue THTUA, HATPHA, MAarHUA H JKeJle3a ¢ KMCOPOAOM; LIJIOYHBIX METAIIOB ¢ BOIOH,
CHPTaMH, PeH0IOM; IIMHKA C paCTBOPAMH COJISTHOH H CEPHOHM KHCIIOT; HATpHs C CEPOil; ANIOMHHHESA C
fooM; Kenesa ¢ pacTBOPOM MEAHOIO KyNopoca; alMiOMHHHUS C PACTBOPOM €IKOr0 HaTpa.

OKCHIBI H THAPOKCHABI XpOMa.

Koppo3ua MeTaJuIOB B 3aBHCHMOCTH OT YCJIOBHI.

3alUTa METANIOB OT KOPPO3HH: 00Pa3iibl «HEPXABEEK», 3AIMTHHIX MOKpbITHil. Konnexuus pya.
NEKTPOIH3 PacTBOPOB CONICH.

Mozenn KpUCTAJUTHYECKHX PEeIIeToK Hona, anmasa, rpaduta. AJIOTpOnHs

docdopa, cepel, kucnopoaa.

B3anMosieicTBHE BOAOPOAA ¢ KHCIOPOAOM; CYPbMBI C XJIOPOM; HATPHS € HOZOM; XJIOpa C pacTBOPOM
OpoMuJa KanHs; XJIOPHO# 1 CepoBONOPOIHOH BOJABI; 00eciBeuHBaHUue GPOMHONM BOABI THIEHOM HIH
ALETHIICHOM.

JTabopamopnste onsimet

O3naKoMIeHHe C 00pa3liaMK NpeACTaBUTENEH KIIaCCOB HEOPTaHHYECKUX BelleCTB. O3HAKOMIEHHE ©
o0pa3LaMH NpencTaBHTENeH KNAacCOB OPraHUuYECKHX BELUECTB.

O3HakoMJIEHHE C KOJIIEKLHEH pya.

[TonyyeHue KMCNOPOJA U €0 CBOWCTEA.

[MTonyuenune Bomopona u ero cBolicTra.

ITomyuyeHue naacTHYECKOH cepbl, XUMUYECKHE CBOHCTBa CEPHI.

BaauMoneicTBHE METANAOB C pacTBOPAaMH KHCIIOT U COJEH.

CeoiicTBa yrist: ancopSUMOHHBIE, BOCCTAHOBHTENbHBIE.

BzauMogelicTBHE ITHHKA WIH ATIOMHHHSA C PACTBOPAaMH KHCIIOT U wenodei. OKpalliBaHHE TUIAMEHH
KaTHOHAMH UIETIOYHBIX U MICTIOYHO3EMENBHBIX METAILIOB.

2.11. OcHoBHbBIE KJIACCHI HEOPTAHHYECKHX H OPTAHHYECKHX COCTUHEHHIl
Bomopoauvie coenunenus nemetamno. [loaywedne amMmuaka M XJIOPOBOHOPOAA CHHTE3OM H
KocBeHHO. Pusndeckue cBoiicTBa. OTHOIIEHUE K BOAE: KUCIOTHO-OCHOBHBIC CROMCTBA.

Oxcuabl B auruaApHAbI KapOoHeBbIX KHeToT. Heconeobpasyiomue U coneobpasyroiue OKCHIEL
KucnorHele oxcnabl, uX cBoicTBa. OCHOBHBIE OKCHMBI, MX CBO#cTBA. AMGOTEpHBIE OKCHURBL, HX
CBO#iCTBA. 3aBUCHMOCTb CBOHMCTB OKCHJIOB METAJUIOB OT CTEMEHH OKHCICHUA. AHTHAPUIBI KAapOOHOBBIX
KHCJIOT KaK aHAJIOTH KUCIIOTHBIX OKCHJIOB.

KucjoTel opranuueckne H HeopraHnveckue. KHCIOTEI B CBETE TEOPHM 3JIEKTPONTHTHYECCKOM
mucconuanuu. Kucnotel B cBeTe mnporonnTHueckoi Teopud. Knaccudukanusg opraHuvMeckHx H
HEOPraHMJYeCKHX KHCHoT. OOIHME CBOHCTBA KHCIOT: B3aHMOACHCTBHE OPTaHMYECKHX N HEOPraHMYECKUX
KHCTIOT C METANINAMH, OCHOBHBIMH M aM()OTEpHBIMU OKCHIAMH M FHAPOKCHAAMH, CONSIMH, 00pa3oBaHHE
CIIOXKHBIX 3QHpoB. OcOOEHHOCTH CROMCTE KOHUCHTPHPOBAHHOMN CEPHOM H a30THOH KHCIIOT.

OcHoBaHNA opraHvyeckue W Heopranuveckue. OCHOBAHUS B CBETE TCOPUM ICKTPOIUTUNECKOM
auccounaumu. OCHOBaHHMA B CBeTe NpoTONUTHYecKOH Teopud. Knaccudukanus opraHuMuyeckux H
HEOPTaHMYECKHX OCHOBaHUH. XMMHU4YecKHe CBOHCTBA INENOYeH M HEPAaCTBOPUMBIX OCHOBAHMIA.
CpoficTBa OCCKHCIOPOOHEIX OCHOBAHHMII: aMMHaKa M aMHHOB. B3auMHoOe BIHsIHME aTOMOB B MOJIEKyJe
aHUJHHA,

Am¢oTepHbIe OPranHvecKHe H HEOPraHHYecKHe coeJuHeHUsl. AMQPOTEpHEIE OCHOBAaHUA B CBETE

NPOTONHTHYECKOH TeopHH. AMQOTEPHOCTL OKCHAOB M THAPOKCHAOB INEPEXOJHBIX METAJIOB!
B3aHMOJICHCTBHE ¢ KUCJIOTAMH U IIENOYaMH.



Conu. Knaccudukauus v xuMudeckne cBoicTpa cosieil. OcoOGEHHOCTU CBONCTB coJleil OpraHu4ecKux
¥ HEOPraHMYECKUX KHCJIOT.

I'eHerHyecKkad CBA3L MEKIY KIACCAMH OPraHHYECKHX H HeOPraHMYecKHX COeMHeHHMH.
[loHATHE © r€HETHYECKOH CBA3M M I€HETHYCCKHMX psJax B HEOPraHHYEeCKOH H OpraHH4YecKodl XMMHH.
I'eHeTHyeckde psAnbl MeTamna (Ha NpuMepe KaiblLMA W JKeNe3a), HeMeTalmna (cepsl U KPEMHuA),
MEePEXONHOro 3neMeHTa (1IMHKa). ['eHeTHYeCKHe psifibl H FEHETHUECKAA CBA3bh B OPraHHYeCKoH XUMUH,
EnnHCTBO MHpa BELLECTB.

Hemoncmpayuu

Konnekunu KHCIOTHBIX, OCHOBHEIX M aM)OTEPHBIX OKCHIOB, AEMOHCTPAIHS HX CBOHCTB.

BsaumMojieiicTBHE KOHLEHTPHPOBAaHHBIX a30THOH M CEPHOM KHCIIOT, a TaKXe pa3baBleHHOM a30THOMH
KHCJIOTBI C MEJBIO.

Peaxuus «cepeOpsanoro 3epkana» JUis MypaBbHHOH KHCIOTEL

BzauMoaelcTBHe pacTBOpa THAPOKCHIA HATPHS ¢ KHCIOTHBIMM OKCHAamH (OkcnzoM docdopa (V)),
aM(OTEpHBIMM THAPOKCHAAMH {THAPOKCHAOM LIHHKA).

B3aumonencTBe aMMHaKa C XIIOPOBOAOPOAOM H BOIOH. AHANIOTHYHO I/ METUIAMHHA,

BsaumopericTane aMHHOKHCIIOT ¢ KHCIIOTAMH H IenouaMu. OCYLIECTEIEHHE NEPEXOIOB:

Ca—>CaO0O—>Ca3(POyyr— Ca(OH),
P —P205— H3PO0O4

Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu
CszOH - C2H4 - C2H481‘2

Jlabopamoprsie onsimur

[Tonyyenne 1 CBOHCTBA YIJIEKHUCIIOTO ra3a.

CpolicTBa consaxoM, cepHoii (pazbapieHHON) U YKCYCHOH KHCIIOT,
B3aumozelicTBHe THAPOKCHIA HATPHUA € COMAMH {Cynbdarom Mean (11} H XTOpUAOM aMMOHMS ).
Pasnoxenne ragpokcuia Meam.

Tonyuenue u amdpoTepHble cBoiicTRa rHApokcuaa amoMuHuA. [TonyuyeHue
WeCTKOI BOJIBI H H3YYEHHE €€ CBOHCTB.

YcrpaHeHHe BPEMEHHOH U NOCTOSHHO# HKECTKOCTH.

Hpaxmuvecxue 3anamun

[NonydeHne XI0poOBOAOPOSA U CONAHOM KHCIOTHL, UX cBojicTra. IlonyueHue
aMMHaKa, €ro cBoHcTBa.

2.12. Xumus r1ementon
$-O7IEMEHTHI

Boaopoa. [IpoiicTBeHHOE MOJIOXKEHHE BOAOPOAA B mepuoaHueckoit cucreme. M30Tomel Bomopona.
Tsxenas Boga. OKHCIHTENbHBIE W BOCCTAHOBHTENBHBIC CBOHCTBa BOROPOAA, €ro NONYUCHHE U
npuMeHeHue. Ponb Bogoposa B xuBoi U HexxuBoii npupone. Bona. Ponk Boas! kak cpenoodpasyiomero
BELLECTBA KIETKH. JKOJOTHYESCKHE aCTIeKThI BOAOMOJS30BAHHAS,

Anementsbl IA-rpynnsl. Hlenounsre Meramisl, O0mas xapakTepUCTHKA HIEOYHBIX METANIOB Ha
OCHOBaHMH nojoxeHus B Ilepuonuteckoii cucreMe aneMentor [, M. Menaencesa H CTpOCHHA aTOMOB.
[MonyueHne, ¢uzpUeCKHE M XHUMHYSCKME CBOMCTBA INENOYHBIX METannmoB, KarHOHBI IIENOYHBIX
METANNOB KaK BaXKHeHIAd XUMH4YecKas (opMa X CYIUICCTBOBAHHS, PEryNSITHBHAA POJIb KAaTHOHOB
KaJIHS U HATpHSA B XHUBO# KieTke. [IpHpORHEIE cOeNMHEHHUS HATPUA U KAJIUs, HX 3HAUYCHHUE.

Inementsl IMA-rpynnel. O0mas XapakTepuCTHKAa LIENOYHO3EMENBHBIX METAJUIOB H MarHud Ha
ocHOBaHHHM nojoxenus B [lepuoawueckoit cucreme snemenToB . M. MeHaeneeBa u CTpoeHHs aTOMOB,
Kanpuuii, ero nonydyenue, ¢pusndeckue 1 XUMHYECKHE CBOMCTRA. BakHeHHe COeAMHEHHA KANBLMS, UX
3HaYeHHe K npuMeHeHue. Kanbuwmii B npupoze, ero Gnonoruyeckas pois.

p-31€MEHTBI

Amomunni. XapakTepHCTHKa aIOMMHHA Ha OCHOBaHHMH mosiokeHus B [lepmoamyeckoii cHcTeMe
anemeHTOB JI. . Menneneesa u crpoeHus aroMa. Ilonyuenue, GusHYECKHE H XHMHYECKHE CBOHCTRA
amoMuHus. BaxHelune coefHHEHUs AMIOMUHIA, HX CBOHCTBA, 3HaYeHNe U NpuMeHeHue. [Ipupoxneie
COEUHEHHS ATFOMHHUSL.

Yraepox n kpemunii. OOmas XapakTepucTHKa HAa OCHOBaHHH MX mNonoxkeHus: B [lepuoanueckoi
cucreme JI. M. MengeneeBa M crpoeHusa aroma. [IpocTele BemecTBa, 0Opa3OBaHHbIE O9THMH



aneMeHTaMu. OKCHABI H THAPOKCHIB! YTIIEpOIa U KpeMHHs. BaxxHeHuine CONU yronsHOM M KpeMHUEBOii
KUCNOT. CHINKATHAT NPOMBIIIICHHOCTE.

I'agorennl. O0mas XapakTepHCTHKA TATOTEHOB HA OCHOBAaHMM UX monokernus B [lepuommueckoii
cucreme 3nemeHToB JI. M. Menpgeneesa u cTpoeHHs atoMoB. [‘anoreHel — NpOCThIE BEIECTBA:
CTPOEHHE MOJIEKYJl, XMMHYECKME CBOWCTBA, MONYHMEHHE H NpHMeHeHue. BaxHellMe coegnHEHHA
rajoreHoB, MX CBOMCTBa, 3HauyeHHe M INpHMeHeHMe. [amoreHsl B mnpupone. buonoruueckas poib
FaJIOTEHOB.

Xanbkorensl. OO0lHas XapaKTEPUCTHKA XalbKOT€HOB HA OCHOBAHHH HX TIONOKCHHS B
[Mepnoanueckoit cucreme anemenros [I. . Menneneesa u cTpoeHus aTOMOB. XalbKOr¢Hbi — IPOCTHIC
BeecTsa. AmoTponus. CTpoerre MONEKYI aUIOTPONHbIX Moaudukanui u ux cBolictea. [Tonydenue
H IPUMEHEHHE KHCIIOPOoJa H ceprl. XanbKOreHbl B MPUPOIE, HX OHOJIOrHYecKas pob.

JaemenTsl V. A-rpynnbl.. O6Imas XxapakTepHCTHKA 3€MEHTOB 3TOH IPYNIEl HAa OCHOBAaHMH WX
nojoxenus B [lepuonnueckor cucreme anementoB [, M. Menneneesa u crpoeHrs aToMoB. CTpoeHue
MOJIEKYNIBI a30Ta H aIOTPONHBIX Moaudmkanuii pocdopa, Hx PHU3HYECKHE U XUMHYECKHE CBOMCTBA.
Bonoponusie coenunrenns snementoB VA-rpynnel. Okcuas! azota M $ocdopa, COOTBETCTBYIOIIHE UM
kucaoTel. Conmu 31X KHCIOT. CBoiicTBa KHCIOPOAKKIX COoeAMHeHuH azota H docdopa, HX 3HaUEeHHE U
TIpHMEHeRKe. A30T H ¢ocdop B npupose, nx OHONOTHYECKAs POIlb.

Inementbl IVA-rpynnet. Obmas XxapakrepucTdaka 3N€MEHTOB 3TOH TIPYNIB HA OCHOBAaHMH HX
nonoxenus B [lepuopuueckoii cucreme anementos JI. M. MenaeneeBa u cTpoenns aTOMOB. YTIiepoa H
ero amnorponud. CBOHCTBa aJUIOTPONHBIX MOAupHKamMi yYriaepoaa, MX 3HAYCHHE U INPHMEHEHHE,
OxcuOpl H THAPOKCHABI YIJEpOAa M KPEMHHS, MX XHMHYeCKHe cBoiictBa. CONM yroapHOH H
KPEMHUEBBIX KHCIOT, MX 3Ha4eHHue U npuMenenue. puponoobpasyromas poas yriaepoaa A XKUBOH H
KPEMHHSA AN HEXXHBOH NPHPOJBL.

d-OnemeHTEI

Ocobennoctn cTpoeHus aroMoB d-snemeHtoB (IB-VIIIB-rpynn). Meab, IMHK, XpoM, Keneso,
MapraHell Kak TPOCTHIE BElIECTBa, UX (u3MyecKue M XuMUYecKue cBoiicta. Ha- xoxnenue 3Tnx
METAJIIIOB B IPUPOJE, HX NONyYeHHe H 3HaueHHe. CoefHeHHs d-3JIEMEHTOB ¢ Pa3IiYHbIMK CTENICHIMH
OKHCNCHUS., XapaKTep OKCHIOB U FHAPOKCHAOB ITHX 3JIEMEHTOB B 3aBHCUMOCTH OT CTENIEHH OKHCICHHS
MeTania.

Hemoncmpayuu

Konnexuun npocTsix BemecTB, 06pa3oBaHHBIX 3MEMEHTaMH Pa3IHYHBIX 3ICKTPOHHBIX CEMEHCTR.

Konnexuuu MUHEPAIOR M TOPHBIX MOPO/.

[Tonyuyenne annorponHelx MoaudHkauué Kucnopoma, cepbl, (ocdopa. XHMHYECKHE CBOHCTBA
BOAOPOJA, KHCIOPOAA, cephl, docdopa, raloreHos, yriuepoaa.

OKcuisl cephl, a30Ta, Yraepoza, Jele3a, Mapranua, Mey ¢ pa3IuuHEIMH CTENEHAMH OKHCJIEHHS, HX
CBOHCTBA.

I'mapokcHas! cepel, XpoMa, MapraHua, »xenesa, Meid, aJIOMMHHUS M LIMHKA, WX [OJy4YeHHE H
XMMHYECKHE CBOMCTBA.

JTabopamoptiste onvinot

H3yueHue cBOHCTB NPOCTHIX BELIECTB M COCAMHEHH S-21IEMEHTOB.
N3ydeHne cBOHCTR MPOCTHIX BELIECTB M COSAMHEHH p-3IEMCHTOR,
W3yyeHHe CBOWCTB INpOCTBIX BELIECTB M COSAMHCHHH d-DI€MEHTOB.

Hpaxmuueckue sanamus

[onyyeHne rUAPOKCUOB ATIOMHHUS U IIUHKA; HCCNEAOBaHUE UX cBoiicTB. [TonyueHue
1 HCCNeIOBaHHE CBOHCTB OKCHIOR CEPHI, YINepoaa, docgopa.

2.13 Xumus ¢ ncusuu obigecmeq

XumMus 1 NpoH3BOACTBO. XUMHYECKAd MPOMBIIINEHHOCTh U XHMHUECKHe TexHonoruu. Ceipbe Mg
XMMHYECKOM MPOMBIIINEHHOCTH. Boga B XUMHYecKo# NMPOMBIILIEHHOCTH. JHEPrus JANd XHMHYECKOro
npou3BojAcTBa. HaydyHple NpHHIMIB XHMHYECKOrO IPOM3BOACTBA. 3allluTa OKPYXAIOWEH cpeabl H
oXpaHa TpyAa NpH XHMHYECKOM INpOU3BoAcTBE. OCHOBHBIE CTAAWH XMMUUYECKOrO IPOM3BOIACTBA.
CpaBHeHHE NMPOU3BOACTBA aMMHAKa H METAHOJIA.

XuMug B ceIbEKOM Xxo03miicTBe. XHMH3AUMS CENBCKOTO XO3MHCTBA H ee HampaBiaeHud. Pactenus u
NIOYBa, NOYBEHHBIH Nornomwaouwmi koMmiexe., YaoOpenuss W HX knaccudukaumsa. XuMHYECKHE
CPEACTBAa 3alMTBl pacTeHHl. OTpuuaTenbHble MOCNENCTBUS MPUMEHEHHA NecTHIMIoB H Oopnda ¢
HHMH. XHUMHU3aLMs] )XKMBOTHOBOACTBA.



Xumua n skonorud. XuUMHYEcKoe 3arpssHeHHe okpyxaromel cpeasl. OxpaHa ruapocdepsl or
XMMHMYECKOTO 3arpssHeHHsa. OxpaHa NMOYBBl OT XMMHMYECKOro 3arpiasHeHus. Oxpana atMochepsl OT
XMMHUYECKOTo 3arpasHeHud. OxpaHa Gropel H GayHEl OT XUMHYECKOTO 3arpA3HeHUS. BHOTEXHONOrHS U
reHHasd HHXXeHepus.

Xumus ¥ NoBceJHEBHAA "KH3HbL venaoBera. JloMamHAs anTeka. Moloiye U YUCTALIHE CPEACTBA.
CpeactBa 60pb6Bl ¢ OBITOBEIMH HacekoMbIMHM. CpelcTBa JHYHON IHrHEHB M KOCMETHKH. XUMHs H
numa. MapkupoBKH yIIaKOBOK ITHINEBBIX H THTUEHHYECKUX NPOAYKTOB H YMEHUE HX YHTaTh, IKONOrHs
XunuiLa. XHMHA 4 TeHETHKA YesloBekKa.

Hemoncmpayuu

Mozneny npou3BOACTBa CEPHOH KUCNOTHI H aMMHuaka. Konneknus

yAaoOpeHuii U NeCTHIIHAOB.

O6pasie! cpencTB OBITOBON XMMHH K NEKAPCTBEHHBIX MPETIapaToB.

Ilpaxkmuyeckue 3anamun

O3HaKOMIIEHHE ¢ KOJUTeKINeH yaoOpeHni 1 eCTHIHIOB.

OsHakoMJIeHHE ¢ 06pazLiaMy cpencTs OBITOBOM XUMMH M JIEKAPCTBEHHEIX NIPENapaToB.

Temot pechepamoe (00k1a006), UHOUGUOYATLHBIX HPOCKIOE
* DBHOTeXHONOI'UA U reHHas HH)KeHepHs — TexHonorua XXI Beka.

HaHoTexHonorua kak npUOpUTETHOE HANPAB/ICHHE PA3BHTHS HAYKH M IPOU3BOICTEA B
Pocenitckoit Denepanuu.
CoBpeMeHHbIE MeTOAR! 00€33apasKHBAHHUS BOIEL
ANIOTPOIIHA METALIOB.
Kuszns n gearenprocts . . Menaeneena.
«IlepuoguueckoMy 3akoHYy Oyayliee HE FPO3HT pazpyLICHHEM. .. »
Cunte3s 114-ro 3neMeHTa — TpHYM( POCCHHCKUMX (PH3UKOB-SACPLIMKOB.
H3oTomns BOAOpOAa.
Hcnonb3oBaHne paguoakTHBHBIX U30TOMOB B TEXHUYECKUX LIENAX.
PEHTreHOBCKOE M3ITyYEHHE H ET0 HCMIOJIB30BAHHE B TEXHHUKE H MEIHIINEE.
T1nasma — yeTBEpTOE COCTOSHNE BEINECTBA.
AMop(HEIc BEmMECTBa B NIPUPOAE, TEXHUKE, OBITY.
Oxpana oKpyXaloueH cpelibl OT XHMHYECKOTO 3arpa3HeHus. KonuuecTBeHHbIE
XapaKTePUCTHKY 3aTPA3HEHHS OKpYKaroLled cpeabl.
IpumeHeHHE TBEpAOTO H ra3oo0pa3Horo okcuzaa yriaepoga (IV).
¢ 3ammTa 030HOBOTO 5KPaHa OT XHMUYECKOI0 3arpA3HeHH .
I'pyGomncrepcHble CHCTEMEL, HX KIacCHOHKALKS B UCTIONB30BaHUE B NIPOGECcCHOHANBHOMR
JeATETHHOCTH.
KocMeTHyeckue remu.
[IpMeHeHHe cycnieH3Uit ¥ SMYNBCUH B CTPOHTENECTBE.
MprHepaie! 4 FOPHBIE IOPOABI KaK OCHOBA JINTOChEPEL.
PactBoprl BOKpYT Hac. THIIBl pacTBOPOB.
Boga xak peareHT u cpeja A1 XHMHYECKOrO IpoLecca.
XKnzup v gearensHOCTh C. AppeHHYCa.
Bknang 0TeyeCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH NEKTPONUTHUECKON THCCOLUALIUY,
YcTpaHeHHE KeCTKOCTH BOJBL Ha [IPOMBILITIEHHBIX IPEANPHATHIX.
CepHast KHCIIOTa — «XJ1€0 XMMHUESCKOH TPOMBILIICHHOCTHY.
HcnonezoBanne MHHEPATBHBIX KUCNIOT HA NPEANPHATHAX Pa3NU4YHOTO Npoduia.
OKCHABI M COMH KaK CTPOHTENBbHBIE MaTEPHANEL.
Hcropud runca.
[ToBapeHHas CONb KAK XHMHYECKOE CBIPBE.
MHoronmuKui# kapboHaT KaIbLHUs: B IPHPOJE, B IPOMBILIIEHHOCTH, B OBITY.
Peakiuu ropesus Ha NpOM3BOACTRE U B OBITY.
BuptyanbHoe MOAENTHPOBAHAE XHMHYECKHX MPOLIECCOB.
DJIeXTPONIN3 PACTBOPOB JEKTPOIINTOB.
DJNEeKTPONN3 PACIIIIABOB 3JIEKTPOJIMTOB.
[TpakTHyeckoe IPUMEHEHHUE 3MEKTPoNIH3a: paUHUPOBAHHUE, FATBBAHOIUIACTHKA,
ranbBaHOCTETHA.



TemaTudecknii nian

Bnz yuebuoii padornl Lpogeccun CTI0
AyauTtopHble 3aHaTHA. Conep:xkanne odydyeHns Teoperuueckne | JlaGoparopibie n
3aHATHS TNPAKTHYECKHE
3aHATHSA
Beenenne 2
1. Opranuveckas XumMHs 112 36
1.1. IIpeaMer opranuveckoit xumuu. Teopus cTpoeHus 8 2
OPraHHYeCKHX COeAMHEHUH
1.2. TpeaenbHble YIJIEBOIOPOIEI 12 4
1.3. DTHJIEHOBBIE ¥ AMEHOBBIE YINICBOAOPOIbI 10 4
1.4. AUETHJICHOBRIC YITIEBOAOPOIb! 4 2
1.5. ApoMaTH4YecKHe YIIIeBOAOPOAbI 6 2
1.6. [IlpupoaHbe HCTOYHHKH YTIEBOJOPOIOB 6
1.7. 'napokCUnbHBIE COEAVHEHNS 12 4
1.8. Anbaeruasl H KETOHBI 8 2
1.9. KapGoHOBEIE KHCIIOTHI M UX [TPOH3BOIHEIE 12 4
1.10. YrneBozp! 10 4
1.11. AMMHEL, aMHHOKHCIIOTBI, OeIKH 10 4
1.12. AzoTcomep:amue reTepoLHKAnIECcKHe 6 2
coennHennd. HyxnenHoBbIe KUCIOTHL
1.13. buonoru4ecky akKTUBHbIE COCAMHEHHS 8 2
2. Obmas H HeOPraHU4YeCKasi XHMHSA 126 34
2.1. XuMHs — Hayka O BeIecTBaxX 6 2
2.2. CTpoeHue aroMa 6
2.3. Ilepnomuueckuit 3axon u IlepHoaudeckas cucteMa 6
xuMH4Yeckux dnemMeHTOB /1. V. Menneneera
2.4. CtpoeHHe BelllECTBa 10 2
2.5. TTonumepsl 6 2
2.6. JlucniepcHbIE CHCTEMBI 4 2
2.7. XuMHYECKHE peaKiiH 10 2
2.8. PactBOpHL 14 6
2.9. OKHCIHTENLHO-BOCCTAHOBUTEIIBHEIE PEAKIIHH. 12 2
DNEKTPOXMMHYECKHE TTPOLECCHI
2.10. Kmaccudnkanua Bemects. [IpocTrie BemecTBa 10
2.11. OcHOBHBIE KJ1aCChl HEOPTrAaHHYECKUX H 12 2
OpTaHHYECKHX COSANHEHHUHN
2.12. XuMus 31eMeHTOB 20 4
2.13. XuMHus B xU3HM 00UlecTBa 10 6
Hroro 240 70
Ipomesicymounan ammecmayiin 6 hopme IKIameHa
Bceero 240 70




XAPAKTEPHCTHKA OCHOBHBIX BIOB YYEBHOH AESTEJLHOCTHCTY AEHTOB

Conepxanne XapaKTepHCTHKA OCHOBHBIX BHIOB JEATENBHOCTH CTY/ACHTOB (Ha YpOBHE
00yueHus y4eOHbIX neHcTBHI)
Baxkneiimue YMEHHE JaBaTh ONpPEACNCHHE W ONEPHPOBATh CIEAYIOIIUMH XHUMHYECKHMH
XHMHYECKHe NOHATHAMH:  BEHIECTBO, XHMHYECKUH  IEMEHT, AaToM,  MOJEKyna,
NOHATHS OTHOCHTEJILHBIE aTOMHas H MOJIEKY/ISIpHAA MacChl, HOH, aJUIOTPOTIHS, U30TOMNBL,

XUMHYECKas  CBs3b, JICKTPOOTPHLATEIBHOCTh, BAIEHTHOCTb, CTENEHb
OKHCIIEHHS, MOJIb, MOJIAPHAS Macca, MOJIPHBIH 00BeM ra3oo0pa3HEIX BELIECTB,
BCLUECTBA MOJIEKYJAPHOTO H  HEMOJEKYNSAPHOIO CTPOEHHSA, PpAacTBOpEL,
SNEKTPOJNUT U HEBEKTPOIMT, INEKTPOJMTHYECKA! JAHCCOLMALMS, OKHCIIUTEND
HBOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE, TEIUIOBOH 3ddekT peakuum,
CKOPOCTE  XMMHYECKOHM PpEakuMd, KaTalnu3, XHMHYECKOE PpaBHOBECHE,
YIIICPORHBIH CKeNeT, PYHKUHOHAIEHAA MPYNIa, H30MEPHSI, TOMOJIOTHA

OcHoBHbIC 3aKOHbI
XHMHH

DOpMYNNPOBAHHME 3aKOHOB COXPAHEHHS MacChl BEIIECTB H TOCTOSHCTBA
COCTaBa  BELIECTB.YCTAaHOBKA  NPHYHHHO-CHCACTBEHHOH CBA3M  Mexay
COAEPKAHUEM ITHX 3aKOHOB H HANMCAHWEM XuUMudeckux dopMyn H
YpaBHEHHH. VYCTaHOBKa 5SBOMOLHMOHHOM CYHIHOCTH MEHUENCEBCKOH
COBpeMEHHOH (OpMyNHpPOBOK mepHoauyeckoro sakoxHa JI. M. Meungeneesa.
OO6bsacHeHHE (PM3HYECKOTO CMBICHA CHMBOJIMKH TNEPHOAHYECKOH TaOmuupl
XUMHYECKHX 2neMeHTOB JI. . MeHaeneeBa (HOMEpPOB 37MEMEHTa, IIEpHOJA,
rPYyNNel) M YCTaHOBKA MPUYMHHO-CIIENICTBEHHOH CBASH MEXAY CTPOSHHEM
aToOMa H 3aKOHOMEPHOCTSIMM U3MEHCHHS CBOKCTB IEMEHTOB H 00pa3’0oBaHHBIX
HMH BELIECTB B NEPHOJAX H Ipynnax. XapaKTepHCTHKA JJEMEHTOB MAILIX U
Oonbliux nepHoAOB Mo HX nonokeHuw B [lepuonmyeckod cucreme /1. U.
MenzeneeBa

OcHoBRbIE TEOpHU
XHMHR

YcTaHOBKA 3aBHCHMOCTH CBOHCTB XMMHYECKHX BELICCTB OT CTPOCHHA ATOMOB
o0pasyiol|X KX XUMUYMECKUX EMEHTOB. XapakTepHCTHKA BAXKHEHIINX THIIOB
XMMHYECKHX CBA3CH M OTHOCHTENBLHOCTH 3TOH THHONOTHH.OOBACHEHHE
3aBUCHMOCTH CBOMCTB BEHIECTB OT HX COCTaBa M CTPOCHHA KPUCTAJUIMHECKHX
pemeTox.PopMyIHPOBKA OCHOBHEIX TIONOMXCHUH TEOPHH IEKTPOIHTHYECKOH
JUCCOHNMAUMH M XapaKTepHUCTHKA B CBETE 3TOH TEOPHH CBOHCTB OCHOBHBIX
KIIacCOB HEOPraHMYECKHX COSAMHEHHH. DOPMYIHPOBKA OCHOBHBIX MONOKEHHUT
TCOPHH XHMHYECKOTO CTPOCHUA OPraHHYECKUX COSAHHECHUH H XapaKTepHCTHKA
B CBETE 3TOH TCOPHUH CBOHCTB OCHOBHBIX KIACCOB OPraHM4eCcKHX COCHMHEHUH

Baxueiimnne
BeIECTB2 H
MATEPHAIBI

XapakTepuCTHKa COCTaBa, CTPOEHHSA, CBOWCTB, HOJYYEHHA W INPUMEHEHHA
axaednmx MetamoB (1A u I A rpynn, amoMHHuUS, XKEe3a, a B €CTECTBCHHO~
Hay4YHOM npodiie id HEKOTOPBIX d-35meMEeHTOR) " ux
COCMHCHMIH. XapakTepHCTHKA COCTaBa, CTPOEHHs, CBOMCTB, NONY4YeHHs H
npuMeHenus saxHeiHmux Hemetannos (VI A, VIIA, VIA rpymn, a Takxe
azota W docdopa, yriepoia U XpeMHHS, BOZOPOAA) K WX COSAMHEHHI.
XapaKTepHCTHKA COCTaBa, CTPOEHHA, CBOMCTB, MOAYYEHHS H NPHMEHEHHS
BaXXHEHINUX KIACCOB YINIEROAOPOAOB (AIKAHOB, LHKIOANKAHOB, AJIKCHOB,
aJIKUHOB, APCHOB) H HX HauOojIce 3HAYUMEIX B HApOAHOXO34HCTBCHHOM IUIaHe
UpeACTaBHTENEH. AHANOTHYHAS XapaKTePUCTHKA BAXXHEHIINX NMpeacTaBHTenei
APYTHX KJNAacCOB OPraHUYECKUX COCAMHEHHH: METAHONA M ITAHONA, CIOXKHBIX
3(HpPOB, SKHPOB, MBUI, ANBAECTHHOB ((opMaNpAernioBR HalLEeTANBACIUOA),
KETOHOB (aleToHa), KapOOHOBBIX KHCAOT (YKCYCHOM  KHC/IOTBI, A
€CTECTBCHHO-HAYHHOTO MpOoQUNIs NpPeACTABHTENCH APYTHX KJIACCOB KHCIOT),
MOHOCaxapuaoB (IJIIOKO3BI), JHCAXapHA0OB (caxapossl), MOMHCaXapHAOB
(kpaxmania H HENIIONO36l), aHUITHHA, AMHUHOKHCIIOT, OEJIKOB, HCKYCCTBCHHBIX H
CHHTETHYECCKHX BONIOKOH, KAy4yKOB, INACTMACC.

XuMHYECKHI 13LIK B
CHMBOMTHKA

Hcnonb3oanue B yuebHO# U npodecCHOHANBHON JEATENBHOCTH XHMHYECKHX
TEPMHHOB H CUMBOJMKA.HazBanue M3yUeHHBIX BENICCTB MO TPUBHAIBHON KNH
MEXIYHAPOOHOH HOMEHKJIATYPE W OTpaXXEHHE COCTaBa 3THX COEJHHEHHH C
NOMOIBI) XHMHYECKHX (opMyn.OTpaxeHHe XAMHYECKUX [MPOUECCOB C

NMOMOIIBI) YPABHEHHH XUMHYECKHX peakuui




XuMHYecKHne
peaKkuuH

OO0bsacHeHHE CYIIHOCTH XBMHYeCKHX npoieccos. Knaccnpuranuss XuMHIecKHX
peaknui no pasNuvHeIM NpU3HAKaM: YHCIY U COCTABY NPOAYKTOB H PEarcHIOoR,
TeIoBoMy d¢dexTy, HanpaBneHHIO, (aze, HANHUMIO KATaIH3aTOpA,
H3MECHEHHIO CTENEHEH OKHCICHHUSA 3JIEMEHTOB, obpaszyroumx
BEILECTBA. Y CTAHOBKA MPH3HAKOB OOIIET0 U PA3TMUHOIO B TUMOJOTUY PeaKilui
JUIs1 HEOPTraHUYECKOH H OPraHM4ecKOd XHMHH.

Knaccupnkanus BewecTs H MPOLECCOB C© TOYKH 3PCHHA  OKMC/ICHUS-
BoccTaHoBieHUs. COCTaBlieHHE YpaBHEHHH peaklMi C© JOMOMIBIO METoAa
3neKTpoHHOro ©Oananca.O0LACHEHHE 3aBHCUMOCTH CKOPOCTH XHMHYECKOM
PEaKNHH U NOJ0KEHHS XHMHYECKOro PaBHOBECHS OT Pa3siHYHbBIX $aKTOpOB

XuMHuYecKHiH
IKCMEPHMEnT

BemonHeHHe XHMHMYECKOTO 3KCIEPHMEHTA B IONHOM COOTBETCTBHH C
npasuiaMu GesonacHocta. Habmoneane, guxcauns U ONMUCAHHE pe3yNBTATOB
MPOBEACHHOTO YKCIIEPHMENHTA

XuMHYecKast
nadopmanus

IIpoBeneHne CaMOCTOSTEALHOTO MOHCKA XHMHYECKOH HHpopMammu ¢
HCIIONBb30BAHHEM pAa3NUYHLIX HCTOYHHKOB (HAYYHO-IORYJSIPHBIX W3JaHHid,
KOMIBIOTEPHBIX 0a3 naHHbBIX, pecypcoB Hurepnera). Wcnonszosanue
KOMIIBIOTEPHBIX TEXHOJOTMH Mg o00paGoTKH H mepenayd  XMMHYECKOM
HH(OPMAMH M €€ NPEACTaBJIeHHs B pa3INyHbIX dopmax

Pacuersi no
XHMHYECKHM
dopmynam

H YPaBHEHHAM

YcTaHOBKA 3aBHCHMOCTH MEXKAY Ka4eCTBEHHOH H KOMHYECTBEHHOH CTOPOHAMH
XHMudecknx O0bekT0B W mpoueccoB.PelieHne pacueTHBIX 3amady  [o
XMMHYECKHM POpMyJIIaM H YPaBHCHHUAM

HpopunabHoe H
npodheccHOHANBHO
3HAYHMOE
coAecpXaHne

OO0bscHEHHE XHMHYECKHMX ABJICHHH, NMPOUCXOJAIMX B mpapode, OHITY u Ha
npou3BoACTBE. ONpeacneHne  BO3MOXHOCTEH  NPOTEKAaHMs  XMMHUYECKHMX
NpEeBpallieHuii B pasNUuHBIX YCIoBHAX.CoOMoOncHHE MPABHI 3KONOTHYECKH
rpaMOTHOTIO IOBEJCHHS B OKpyXatouleH cpeae.OneHka BIHAHAA XHMHYECKOTO
3arpsA3HEHHS OKPYXKAIOIEH cpeapl Na OpPraHW3M 4YENOBEKa H JAPYTHe JXKHBbIE
oprauusmel. CoOmonenre npasun OezonacHoro oOpallieHusi C TOPIOUMMH H
TOKCHYHBIMH BemecTBamu, naGoparopHeiM obopyaoBanueM. [loarotorka
pPacTBOPOB 33IaHHON KOHIIEHTpalMu B OBITY M Ha npousBojacTBe. KpuTHUeckas
OlleHKa JOCTOBEPHOCTH XHUMHYECKOM HH(pOPMALMH, MOCTYNAIOEH U3 pasHBIX
HCTOYHHKOB
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