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NIAHHPYEMBIE PE3YJIBTATEI ObYYEHHHA

1. IlnanupyemMele pe3yIbTATE OCEOCHAA YIE0HOTO MpeaMeTa « XHMES» HA
yraylieHHoM YPORHE cpeanero odmero obpazoBanas
1.1. IlnannpyemMbie AHYHOCTHBLIE PE3YILTATH OCBOCHARA Y4elHOTO NpeaMera
«XHMAN» HA YraylieHHOM YPOBHE

TTnaEmpyeMBIMA THYHOCTHRIMH PE3VIRTATAME B PAMKAX OCBOEHHA y4e0HOTO
NpenMeTa « AHMHA» HA Vray0IeHHOM YPOBHE SBNSHOTCN;
1) & chepe oTHOMEeHNTE 00YIAMAXCA K ¢ebe, K CBOCMY 3I0POBLID, K
NO3HAHHI0 cedsn:
— [PHHATHE H PeANH3ALNI0 HeHAOCTEH 3n0poBoro H GelonacHoro obpasa MHIHN,
DepesRHOE, OTBETCTEEHHOE H KOMIETEHTHOE OTHOIEHHE K CODCTEEHHOMY
(HIHYECKOMY H ICHXONOTHHECKOMY 3I0POBRIO;
— HENPHATHE BPEAHEIX NPHBLYEK: KyPEeHHA, YIOTpeONeHHa AKOTOIs,
HAPKOTHKOB;
2) & edepe oTHOMEHRH O6YyUANIMHELCH K OKPYRAIDUIEMY MHPY, K ®HBOH
NpHPOIe, XYI0KECTBEHHOH Ky ILTYPE:
— MHPOBOZIDEHHE, COOTBETCTRYHMIEe COBPEMEHHOMY YPOBHK) PATBHTHA HAVEH,
FHAYMMOCTE HAYKH, TOTOBHOCTE K HAYHHO-TEXHHHECKOMY TRBOPYECTHY, RNIANEHHE
AOCTOBEPHOH HHQOpMaLHEeH 0 NepeIoBEIX JOCTHKEHHAX H OTKPHITHAX MADPOBOH H
OTEYECTEEHHOH HAYKH, 3aHHTEPECOBAHHOCTE B HAYIHEIX 3HAHEAX 0D yCTpoHCTRE
MHpa H 0DIIecTRa;
— [OTOBHOCTE H CMOCOOHOCTE K 0DPa30BAHKED, B TOM YHCIS caMooDpazoBa o,
HE NPOTHREHAN Beeil MHIHK; COIHATENEHOS OTHOLIEHHE K HEeNPePEIBHOMY
00pa30BaHHIO KAK YCTOBHIO
YCIEITHOH MpoQeccHOHANBHOH M o0IIecTBeHHON NEATENEHOCTH;
— JKONIOTHYIECKas KYNbTYpa, OepexHoe OTHOIEHHE K pOOHOH 3eMIe, PHPOTHEM
OoratcTeaM Poccru H MIpa, MOHHMAHEE BIHAHAA COIMMATEHO-3KOHOMUYISCKITY
MPOLUECCOB Ha COCTONHNE
MPHPOIHOH B COUHANBHONH CpeaLl, OTEBETCTEEHHOCTH 34 COCTOAHNE NPHPOIHEX
PECYPCOB, YMEHMIH H HABBIKOB PasyMHOTO NPHPOAONONLIOBAHHA, HETEPITHMOrO
OTHOIIEHHA K JeHCTBHAM, NPHHOCAIIHM Bpel IKONOTHH; NpHodpeTeH e oNkITa
IKONOTO-HANPABNEHHOH JeATETLHOCTH;
3) & edpepe ornomennii ofyuamMUXCH K TPYAY, B chepe coUHANLHO-
IKOHOMAYECKHX OTHOIeHKii:
— oco3HanHEH BRDOp OyayLISH Npo{eccHH KaK IMYyTh H Crnocod peanysaunn
L‘.EECTBEHHH}E HHIHEHHEIX TLTAHDR]
— NOTOBHOCTE 00YIAKNIENCA K TPYIOBOH NpodeccHOHATBHOI 1eATeTbHOCTH KaK
K BOIMOMKHOCTH YUACTHA B PEIUSHHH JTHYHELY, ODINECTBEHHEIX, TOCYIAPCTREHHELX,
oD IIeHAHOHANBHEIY TPOGITEM;
— noTpedHOCTE TPYAHTECH, YBAKEHHE K TPYILY H MIOIAM TPYIE, TPY 10BBIM
JOCTHHEHNAEM, J].QEPEGUBEC"H{GE, OTEETCTEEHHOC H TM]JT-!EEK'U'E-' OTHOIIEHHS K
PAIHEIM BHJIAM TPYIOBOH NEATENEHOCTH.



1.2. [Lianupyembie MeTanpeIMeTHEIE PEIVILTATE OCBOCHNE Yuebnore
npeaMera « XHMHA» Ha YrayDJieHHOM ypoBHe

IInanwpyemeie meTanpejMeTHile pesyAbTATHL B paMKax OCBOSHHE yueGHOID
mpeaMera «XHMHs» Ha YrayOneHHOM YPOBHE NpPEACTABNEHB TPEMS TPYNnaMe
YHHEBEPCANEHRIX ViUeDHEX
nedcTend (YV]I).

1. PerynsaTaenble ynnsepcanbubie y4ednbie JedcTag

BLINyCKHHE HAYIHTCH:

— CEMOCTOSTENRHO OMNPENensTh UeNH, CTABHTE H GOpPMYIHPOBRETE COBCTREHHEIR
3amadH B 00pazoBaTenkHOH NEXTENLHOCTH

H HHIHEHHEIX CHTVALHAX;

— OLEHHBATE PECYPCH], B TOM WHCIIE BPEMS W JPYyTHe HeMaTepHANBHEIE PECYPCEL,
HeoBXOMMBIE 11 AOCTHRCHNA NOCTARNEHHON pagee e,

— CONOCTABIATE HMEHINHECH BOIMOMHOCTH H HeoDXOIMMBIE I8 JOCTHREHHH
LIE&TH PECYPCh;

— OpraHH3OBBIBATE JQOEKTHBHEIH NOHCK pecypcoB, HeoOXOTHMEIX 11s
DOCTHHEHNS MOCTARTEHHON Lemw;

— OMpeJenaTh HECKONEKO MYyTell 10CTHXeHHA NOCTARISHEOH 1enH;

— BRIOMpATH ONTHMANBHLIH NYTh JOCTHMKEHHA LEMH ¢ YMETOM 3Q(EKTHBHOCTH
PacXoJOBAHHA PECYPCOB H OCHOBEIBAACE HA CONDPEMEHHAX JTHEH H MOPAIH;

—— 3a71aBATE MMapaMeTPEl H KPHTePHH, N0 KOTOPEIM MOXHO ONPENeNHTE, 4TO Helb
OOCTHIHYTA;

— COMNOCTARIATE NONYYEHHEIH Pe3ynbTaT JeATENbHOCTH © NOCTABNEHHON 3apaHes
LERIO;

— OUEHHBATh MOCNENCTEMA NOCTHHEHHA MOCTABIEHHOH LEnW B JENTENRHOCTH,
CODCTBEHHOH HIHH M KHIHA OKPYIKAIOIINX IHoae.

2. [loznapaTenuHEIe YHHBEpPCAILHEIE YaeOuBIe eiicTERA

BRImyCcKHMK HAYYHTCH:

— KpPHTHYECKH OLCHHBATE H HMHTEPNPETHPOBATE HEMODMALHMK) C pasHBIN
MO3HIHE;

— pacno3Hasarb M (HKCHPOBATE NPOTHBODEMHA B  HHOOPMAaHOHHELX
HCTOYHHKAN;

— HCMNONLIOE3TE  PAa3NHYHEIE  MOJENBHO-CXeMATHUECKHE CpemcTsa  ans
NPEACTABIEHHS BRIBICHHBIX B HH(OPMAIHOHHB HCTOYHHKAX NPOTHBOPEYHii,
— OCYIIECTENATE PAa3BePHYTHIH HHOQOPMALIHOHHEIH TOHCK M CTABHTE Ha ero
OCHOBE HOBRIE (y4eDHEIe W MO3HABATENBHEIE) SATA9H;

— HCKaTh H HAXOIHTE 0000IMeH e cNOCO0E! peLUSHIS 330aY;]

— T[pHBOOHTE KPHTHYECKHE AapryMeéHThl Kak B OTHOUISHHH CcOOCTBEHHOIO
CYAeHHA, TAK H B OTHOIIEHHH JefcTeui H CyHIeHHH OpyToro;

— AHANMIWPOBATE H IPe0dPA30BEIBATE MPOOTEMHO-TTPOTHEOPESHBEIC CHTVALIHM;
— BHIXOJHTH 38 paMEH y4eOHOTO MPeaMeTa H OCYILIECTBIATE LeNeHANDaRIeHHbLH
MOKCK BOIMOXKHOCTH ITHPOKOr0 NepeHoCca CpelcTE M cnocolos 1eHcTENS;

— BHICTPaMBaTk HWHAMBHIYAIBHYH O0pasoBaTe/IEHYIO TPAEKTOPHIO, YYHTHIBAs
OrpaHHYEHHA CO CTOPOHBL ADPYTHX YYACTHHKOE M PECYPCHEIE OTPAHHYSHHA,



— MEHATh H YIEpPHEHBATE pajHele MOZHIMH B NO3HABATENLHOH AESATENEHOCTH
(BbITh yueHumwkoM W yuuTenem; GopMynuposate ofpazoBaTensHEIN 3anpoc M
BEIMOMHATE KOHCY/NLTATHBHEIE (/WHKLHM CAMOCTOSTENBHO, CTABHTH Npobiemy n
paboTaTe HAL ee pemeHHEM; YOPARNSTE COBMECTHOH MOZHABATENBHOMN
OEATENEHOCTEIO H NOJYHHATEEA ).

3. KoMMYHHKATHEHEIE YHHBEPCANbLHBIE Yuaelnbie neficTerA

BRIMYCKHMK HAy49UTCA:

— OCYIUECTRIATH JEM0BYH) KOMMYHHKAIMIO, KiK CO CBEPCTHMKAMH, TAK H CO
BIPOCNEIMH (Kak BHYTPH o0pasoBaTensHOH OPraHH3alHY, TAK U 38 e npenenamu);
— MPH OCYIIECTRIEHHH [PYNMOBOH padOTH OHITE KAK PYKOBOAMTENEM, TAK H
4ISHOM TPOEKTHOH KOMaHibl B Pa3HBIX PONEX(TeHeparopoM uael, KPHTHKOM,
HCIOMHHTENEM, MPEe3eHTYIONHM H T, 11.);

— PAaBepPHYTO, MNOTHYHO H TOYHO M3MaraTh CBOI0 TOUKY 3PEHHA C
HCTIONB30BaHNEM ATEKBATHRIX (YCTHEIX W MHChMEHHBD )A3EIKOBEIX CPENCTE;

— PAcIo3HABATE KOHQIMKTOrEHHEE CHTYALUHA H NPEIoTEPALIATE KOHGIMKTE 10
HX aKTHBHOH (haskl;

— KOOPIHHHpOBaTE W BEMOMHATE paloTy B YCOOBHAX  BHDPTYANBHOTO
B3AHMOICHCTBHA (MITH COMETAHEA PEATBHOIO H BUPTYANBHOIO);

— COTNACOBRIBATE MOIHIHH 4IEHOB KOMAHJE B Mpouecce paboTel Haa obmmm
MpOAYKTOM/ PEelIEHAEM;

— NPeicTaBnATs [ybIMYHO pPe3yneTaTel HHAHBHIVAIRHOH H  rpynmoBod
AeATENBHOCTH, KAK Nepe/] IHAKOMOH, TAK H Mepel He3HaKoMoH ayanTopueii;

— noadHpaTs NAPTHEPOE 174 AI0BOH KOMMYHMKEUNM, HCXOAA W3 coobpamernli
Pe3YNLTATHBHOCTH B3AHMOIEHCTEAE, & HE THYHEIX CHMITATHI,

— BOCTIPHHHMATD KPHTHYECKHE 3aMEUaHHA KaK PECYPC COOCTBEHHOID PA3BHTH;
— TOYHO H EMKO (OPMYIMPORATE KiK KPHTHYECKHE, TAK H ONODpHTEnRHBIE
3JAMEHAHHA B aipec IpYTHX MoJZeH B paMiax Aenosoil u obpazoBaTensHOM
KOMMYHHKALHH, H30eras npH 3ToM

JTHYHOCTHRIX OLEHOYHBIX CYRIEHHI.

1.3, IlnapnpyeMble NpeAMETHEIE PE3YIBTATH 0CBOCHAN Y4ebnoro npeamera
« X HMHST»
Ha yraybaeHHoM ypoBHe

B pesynerate uaydeHHA ydeGHOrO Npeimera «XHMHA» Ha YPOBHE CpelHEro
obmero obpasosanug
BRIITYCKHHK Ha YTIyOICHHOM YPOBHE HAVIHTCR!
— PHCKPHIBATE HA TPHMEDaEX pONE XHMHH B (DOPMEpPOBAHHH COBpPEMEHHOH
HAYYHOH KADPTHHBI MHPa H B [PAKTHYECKOH JSATENEHOCTH YelIOBEKE, BIAHMOCEA3E
MENIY XHMHESH H IpYTHMH
ECTECTECHHEIMH HAYKAMH,
— COMOCTARIATE HCTOPHYECKHE BeXW PA3BHTHA XHUMHH C© HCTOPHYECKHMM
MepRoIaMH PE3BHTHA NPOMBIINMEHHDCTH H
HAYKH [0S TMNpOBENEHHA A&HATH3A COCTOAHHS, [OyTeH pA3BHTHA HAYKH H
TEXHOMOTHIHA;



— GHATH3HPOBATE COCTAB, CTPOEHHE H CBOHCTBA BEIECTR, MPHMEHAS NON0KEHAL
OCHOBHBIX  XHMHYECKHX TCOPHH: XHMHMYECKOIO CTPOCHHA OpPraHMYecKHX
coenuuennit A. M. byrneposa, cTpoeHHs aToMa, XHMHMYECKOH CEAZM,
IMEXTPONHTHYECKOH JHCCOUMANMM KHCIOT, OCHOBAHHA M conefl, a Take
YCTAHABIHBATE NPHYHHHO-CISOCTBEHHBIE CBAIH MEXIY CBONCTBAMH BellleCTBA W
€10 COCTABOM M CTPOSHHEM;

— OPHMEHATE NpasHiIa CHCTEMATHYeCKod MeRIyHapOIHOH HOMEHKIATYDH Kak
CPencTBa PA3THYCHHA H HICHTHONKALIHN BEIIECTS 10 HX COCTABY H CTPOSHHID,

— COCTARIATE MOMEKYIADHEIE W CTPYKTVPHBIE GQOpPMYIEl HEOPrapH4YecKHx H
OPraHM4ecKHX BEIICCTE KAK HOCHTENEH MHQOPMAIHN O CTPOCHHM BeUeCTEa, Ero
CBOHCTBAX H MPHHANTEKHOCTH K OMPeNeNeHHOMY KIacey CoeIHHE M,

— ODBACHATE MNPHPONY M COOCOGM OOpaioBAHHA XHMHYECKOH CBAIM:
KOBANCHTHOH (NONAPHOH, HENOMAPHOI), HOHHOM, MeTANTHYECKOH, BOJOpOIHOH ¢
LENEH ONpeIeneHHd XHMHYeCKOR aKTHEHOCTH BEIIECTE:

— XapaKTepH30BATE GH3IMuecKHe CBOHACTBA HEOPTaHWYSCKHX M OPraHHYecKHX
BELIECTB H YCTAHARIMBATE JABHCHMOCTE I3HYeckHX CROMACTE BEIIECTE OT THIIA
KPHCTALTHYECKOH pelleTRH;

— XapaKkTepH30BATH 3AKOHOMEPHOCTH B HIMEHEHHMH XHMUYECKHX CRBOHCTE
MPOCTHIX BEMIECTE, BOJOPONHAIX COSNHEHMH, BRICIIHX OKCHIOE M MHAPOKCHIOR;
— MNPHBOIHTE NPHMEPhl XHMHYECKHX PEaklHi, PacKpBIBAIOUIMX XapakTepHBIE
XHMHYECKHe CBOHCTBA HEOPraHHYECKHX M OPraHMYEeCKHX BEIIeCTE H3YYEHHBIX
KNACCOE C LNk HX HISHTHOHKANNH H o0bacHeHHs 00IacTH NPHMEHSHHA;

— ONPefe/IATh MEXAHHIM DPCAKIHH B 3aBHCHMOCTH OT VCIOBHA NpoBeneHms
PEAKUHH H MPOTHOIHPOBATE BOIMOKHOCTE NPOTEKAHHA XHMHYCCKHX pPeakuHH Ha
OCHOBE THITA XHMHYECKOH

CBA3H H AKTHBHOCTH PCAreHTOR;

— YCTAHABRNHEATE 3@BHCHMOCTE DPEAKIHOHHONA CNOCOOHOCTH OpTaHHYECKHX
COSIHHEHHIl OT XAapaKkTepa B3aHMHOIO BIHSHUS ATOMOB B MONEKYIEX © HENkIO
MPOrHO3HPOBAHHA MPOIYKTOB P& AKIHH;

— YCTAHABRITHBATE 3ABHCHMOCTE CKOPOCTH XHMHYSECKOH PEaKIHH H CMelleHHs
XHMHHECKOND PABHOBECHA OT pPailWY9HBX (AKTOPOB ¢ LeNbld ONpejeneHH:
ONTHMATBHBIX YCIOBHHA NPOTEKAHHA XHMHYECKHX TPOLECCOE;

—— YCTAHABRNHBATE PEHETHYECKYID CBAZL MEKOY KNaccaMH HEOPTaHHYEeCKHX H
OpPraHW4eckHx BellecTE I8 oDOCHOBAHHA TPHHUHNHATEHOH BOIMOMHOCTH
MONYYeHHS HeOpTaHH9EeCKHX

H OPraHAYeCcKHX COSNHHEHHH 3aNanHore COCTABA H CTPOCHHS;

— mog0HpaTe pearedTh, YCIOBHA H ONpeNelsTs MNPOJYKTH  peakuHi,
MO3BONAIOIIHK ~DEANHI0BATE Ja0OpaTOpHEIE ®  NPOMBILLTIEHHHEE CNOCOOE
NOTYUeHHs BRXHERAIINX HEOPraHHYECKHX H OPraHHYeckHX BEIIECTR;

— ONPENENATh XApaKTep Cpelhl B Pe3yNkTaTe THIPOIH3A HEOPraHHYeCKHX M
OPraHH4YeCKHX BEMIECTE M MPHBOAWTE MNPHMEpPH [HAPONHZA BELIECTE B
NMOBCEOHEBHOH M#H3HH YeNoBeka, OHONOTHYGCKHX OOMCHHBIX NpOLECCax H
MPOMBIIITEHHOCTH,

— NPHBOAHTE MPHMEPH] OKHCITHTEIEHO-BOCCTAHOBHTEIBHEIX PEAKIHH B TPHPOIE,
MPOH3BOACTEEHHEIX MPOLECcax H KHIHEICATENEHOCTH OPranHIMOB;



—  ODOCHOBRIBETE  NpaKTHYECKOS  HCNONB30OBAHHE  HEODIaHHYECKHX K
OpPraHHYecKHX BEIIECTB H HX peakUuii B NpOMBIIIEHHOCTH B GHITY;

— BRTIOIHATE XHMHYECKMH 3KCISPHMEHT N0 PAacNO3HABAHHI H [ONYHEHHKD
HEOPTaHMYECKHX H OPTaHHYeCKUX BEIECTR,

OTHOCAIIMXCA K PAasIHYHBIM KNaccaM COeIHHEHHHA, B COOTRETCTEHH C NPABEHIAMH 1
npHeMamH DesonacHol paboThl ¢ XHMHYECKHMH BEINECTEAMA M 1abopaTopHEIM
oDopy IoBaHIEM;

— MPOBOIHTE PACYETRl HA OCHOBE XHMHYeckHX GOpMyn H vpaBHeHHR peaxiuii:
HAXOWIEHHE MONCKYNAPHOH QOPMYIEL OpPraHHYecKOro BelecTBE MO ero
TNMOTHOCTH W MACCOBLIM [OUIAM

MEMEHTOB, BXONANHX B €r0 COCTAE MIH M0 NPOJYKTAM CrOPaHHS; DPAcHeThH
MECCOBOH JOAH (MACCHI) XHMWYECKOIO COSIHHEHHS B CMECH, PACYeTRI MAcChl
(ofnemMa, KOTHYEECTEA BeMECTRA)

NPONYKTOE PEAKIHH, ECJIH OIHO M3 BellIeCTB JAHO B H3OEITKE (HMEeT MpHMecH);
pacdeThl MaccOBOH MM 0DBEMHOH JOIM BRIXOJA TNPOAYKTA PEeakiHH  OT
TEOPETHUSCKH BOIMOKHOTO; PACHETE]

TEIUIOBOrD 3POEKTa PEeaKIHH; pacders! OOBEMHLIX OTHOIMEHHWH TA30B 0OpH
XHMHYECKHX peaKUHAX; pacqeTsl macchl (0DbeMa, KONMYEcTBAa BEINECTHa)
NMPOOYKTA PEaKIlHH, eclIH OIHO H3 BEIIECTR

MaHO B BHIS pPACTEOPAa C ONpejeNeHHOH MaccoBol nonell pacTEOpeHHOIO
BEIIECTRA;

— HCTIONE30BATE METOOE HAYYHOTO [NOZHAHMWA: aHAMM3, CHHTE3, MOIETHPOBAHHE
XHMHAYECKHX MPOLECCOB H ABNEHHH

MpH PelIeHHH Yy49elHO-HCCNENOBATENLCKHY 3aJad M0 HIYHEHHH CBOHCTE,
cnocoBoB MONYYeHHS H PACNOIHABAHHS OPTAEHIECKHN BEIIECTE,

— BlajeTs Npasdnamu Oe3sonacHoro oOpalleHHs ¢ COKHMH, FODIOYMMH W
TOKCHYHBIMH BEIECTBAMH, CPEICTBAMM OBITORON XHMHH;

—  OCYMIECTRIATE MOHCK XHMHYeCKOH HHQOPMAlHH 10  HAIBAHHAM,
HASHTHPHKATOPAM, CTPYKTYPHEIM GOPMYIaM BEIIECTB;

— KPHTHYCCKH ONCHHBATh M HHTEPNPETHPOBATh XHMHYECKYH HHbOpMaumio,
COOSPIKALIYHOCH B COODUIEHHAX CPEICcTR

Maccosoll waopManmu, pecypcax FHTepHeTa, HaVUHO-NONYIADHEIX CTaTRAX C
TOYKH 3PEHHA ECTECTBEHHO-HAy4YHOH KOPPeKTHOCTH B UendX EhISRICHHA
OMHMOOYHEIX CYRISHHH H QOpMUPOBAHNA CODCTEEHHOH NMOIHIHA;

— HAXOIHWThE BIAHMOCBA3H MeKIOY CTPYKTVpol ® (yHKIMeH, OpHYHHOHN H
CAEACTBHEM, TeopHed ® daxtamm npH aHanmse npo0NeMHEIX CHTVaDHA #
0DOCHOBAHHH NPHHEMASMBIX PEIISHEH Ha OCHOBS NHMHISCKHX 3HAHMH;

— DpPelCTARNATE NYTH PelieHHA rNoDANEHEIX Npoblesm, CTOSIMX nepex
HENOBCYECTBOM, M TEPCOSKTHBHGRIX HANDABNCHHH DAIBHTHE  XMMHYECKHX
TEXHOJOTHH, B TOM YHCIE TeXHONOTHH

COBDEMEHHEIX MATEPHANOE C PasNHYHON QYHKIHMOHATBHOCTEID, BO20DHOBIREMELX
HCTOYHHKOE ChIphd, nepepaboTKH M YTHNH3AUME TNPOMBILUIEHHBIX H OBITOBEIX
OTXOIOE.



BrinyckHEK Ha Yray0JeHHOM YPOEHE NOJYYNT BOIMOEHOCTE HAYUATECH:

—  dopMmyuposams  yelb  uCCledoedgHus,  ewidguzamb U HPOSEPAMb
IKCHEPUMEHMIATONG SUROMETH] 0 XUMUYECKUX CEOUCMEAX SEUfECE HA OCHOE8E UX
COCMARA U CRIPOEHUA, WX CHOCOBHOCMY BCTYNAGME € XUMUYECKHE Pearyiu, o
xapaxmepe ¥ NPOJVEMax paziyyHbsix XUMHYECKI DEQKYHTL,

— CaMOCHMORMENLHO RIGHUPOSAMEs W NPOSOOUNTE XUMNYECKUE BRCHEPUMERME C
codmodenuen npasun OezonacHoll pabomer ¢ SeWecmMEaMy U AADOPAMOPHELM
obopydosartiem;

— UHMEPNPEMUPOGAME OdHHBIE 0 COCMARE § CMPOEHUN BEWECE, NOIVYEHHbE ©
ROMOUBI COSPEMENHBIX (IUIUKO-XIMUNECKIX Memodos,

— ORNCHIGAMb COCHIOAHNE SIEKMPOHO & aMOME HO OCHOBE COBPEMEHHBLX
KEAHMOBO-MEXAHWNECKIX NPedcmasienity ¢ CMpoekHuy amoMa oif obBiacHEHNUs
PEVILMIAMOE CREKMPATBHOZO (HILTIZI BEUJECTNE]

— XAPAKMEPUI0EAmb Polh JIOMOCOCEPHCAWUY PEMEPOYUKTUNECKUY COLOUHEHN
H HYKASHNOGHX KUCTOM KAK SANCHENMLX OHOTOZUYECKY QRMUEHBX SEUECTE;

— HPOSHOZUPOSAM b BOIMONCHOCHTL RPOMERANLR ORNCTLMENEHO-
BOCCIMANOSUMENHBIX  PEANyNE,  JeNCAWUX €  OCHOSE  APUpodHbx U
RPOUZE00CMEEHHBIX NPOWECCOE.

COIEPARAHHE IMPOT'PAMMEI
10 knace

loeropenne u yrayiaenne Inanni

ATOMHO-MONEKYIAPHOS YaeHHE. Bemecrea MOJIEKYIAPHOrO H
HEMOIEKYNAPHOIO CTPOCHHA.

Kavecrsennniit ®  KOOWYECTBeHHBIH coCTaB  BemectBa. MonspHas #
OTHOCHTCIIEHAR MHEEK}"JIHPHEH MACCHI BEUWIECTRA, Mﬂ.l'.[h-HE.‘II JAOMNHE | MaCCOEAR JO0H
HIEMEHTE B BEILISCTRE.

Hemoncrpannn. OOpasusl BEUECTE MONEKYIAPHOT0 H HEMOIEKYNSPHOIO
crpoenna. Bosronka Hoga.

Crpoenne atoma. HaoTonsl. AToMHAA opGHTATE.

PacnpeneneHie 3NeKTPOHOB NI0 3HEPTETHYECKHM YPOBHSM B COOTBETCTEHH C
MPHHIHNOM HaHMeHbIIeH sHepruH, mpasunom Xyraa v npuaimnon [Mayma.

INexTpoHHAs KoHMUrypamus atoMa. KnaccHHKauna XHMHISCKHX IMEMEHTOR
(s-. p-. d-, f-anemenTel). BaneATHRE 318KTPOHEL

[leprogmuecknii 3axoH. POpPMYITHPOBKA 38KOHA B CBETE COBPEMEHHEIX
MpeficTaBJeHlii 0 CTpOeHHH aroma. MupoBoispeHveckoe W HAVIHOE IHAYEHHE
IMepuommyeckoro 3akona . M. Mergeneesa. Panuyc atoma. 3aKOHOMEPHOCTH B
MPOCTRIX BEMIECTE, BOAOPOAHBIX COCAHACHANA, BRICIIHA OKCHIOE H MIPOKCHIOR B
MepHoax H IPYNMax. DiexrpooTpHUATEIEHOCTE.

XHMHYECKan CBA3b. JNEKTPOHHAS NPHPOAa XWMHueckod cBaiu. Buak
XHMHueckoH ceasd. Honnas cpase. KosanenTHas HemoOMApHaA M MONAPHAA CBA3E.
- AKIENTOPHBIH MeXaHH3MBl oODPAZOBAHHA KOBANEHTHOH OONApHOH CBS2M.
["eoMeTpus Monexynsl. MeTannudeckas cef3b. BOToOpOnHAA CBA3b.



ATPeraTHeiEe COCTOSHHEA BEMISCTEA. THIE! KPHCTANMHYECKHX PelIeTOK: aTOMHAA,
MOJSKYIAPHAS, HOHHAN, METANIHYECKas. JaBHCHMOCTh (M3IHYECKHX CBOHCTE
BEIIECTEA OT THNA KpHCTANnAdeckon pemeTkH. [Ipyyunnnl Muoroobpasua sewecTs.
CoBpeMeHHEIE NPELCTARIEHHS O CTPOBHMH TBEPARIX, XHIKHX H a3000paiHeix
BELIECTE.

l'azosrie 3akoHH. YpaeHemwe Knanefipona—Menneneesa. 3axkon Asoragpo.
3akon oOBEMHBIX OTHOmeHWH. OTHOCHTENLHAS NIOTHOCTE razoB, Cpenmss
MOJAPHAA MACCA CMECH.

Enaccnburauma xuMugeckiy peakinil Mo pasiuvHEIM NPH3HAKAM CpaBHEHHA.
lomorenusie u rereporennnie peaxiud. Knaccumrkaumus nmo 3HAKy TEMIOBOTO
sbderta, Obparnmele B Reolpatnmele peakums. KaTanuTHueckHe peaxiiHu.
HiMeneHHe CTENEHH OKHCIeHMS INEMEHTOB B coeOHHeHHAX. OKHCIHTEnsHO-
BOCCTAHOBHTENLHRIE  peaknud. THOB  OKHCIHTEIEHO-BOCCTAHOBHTENLHBIX
pearuni. Oxuenenne u BoccTaHoBnerre. OKHCIHTENH W BoccTanosrTeny. Meton
anexTportoro Dananca. [losegenne pemecrs B cpenax ¢ pasHeIM 3HadeHHeM pH.
[Tepmanranar KanMa KaxkokMCIHTeN:. [ alhBanuueckwil anemenT (Ha nNpHMepe
anemenTa [Jannond). DIEKTPOIHE PACILIABOE H BOHBIX PACTEOPOR NMEKTPOIHTOR
(kucmor, medodefl M coneil). OKHCIATENEHO-BOCCTAHOBHTENBHEIE PEAKIME B
MPHPOAE, MPOHIBOACTBEHHLIXNPOLIECCAX H HHIHSEATENEHOCTHOPTAHHIMOE,

HAemoncrpaunn. BiaumoneHcTEHENEPMAHTAHATE KANHA ¢ CYIBDHUTOMHATPHE B
PA3HEBIX Cpemax

BaxueliuHe KIaCCE HEOPraHWYeCKHX BEmISCTB. JASMEHTH METANNEL H

HeMeTamnkl ¥ ux monoxenHe B [lepuongmueckoll cmereme. Knaccuduranmma u
HOMESHKIATYPA CNOMHEIX HEOPraHHHSCKHX COGIHHEHHI: OKCHIOB, MHAPOKCHIOE,
KHCIOT © coneH. [eHeTHdeckas cBA3L MEWIY KNacCaMH HeOPTaHHYECKHX
COeTHHEHHH.

CrnsHblE H cnadelie anexTponnThl. Peaknun HOHHOTO O0OMEHa H YCIOBHS KX
MpoTeKaH:s 0o koHua.llonuele i cOKpameHHbIE HOHHBIE YPaBHEHH.

Jaboparopustii onwr 1. Peaxumunonroro odMena

Pacreoput. Cnocobel  BEIpAMEHHA KOMNHYECTBCHHOTO COCT3Ba pacTBOpa:
MaccoBas 078 (MPOLEHTHAS KOHLEHTPALMA), MONAPHAR  KOHLEHTPALMHA,
PacTropenne kaxdH3HKo-XHMEMeCKHE npouece.

Ancnepcusie  cHcteMul.  Komnomnmwie pactBopel. HcTHHERE pacTsophl
HucniepcHan dala B JAcnepeuonnas cpena. CYCNeHIHA H 3MYNBCHH, 30K B [eny.
Onanecuenuud. Ddiberxt Tunpans. Koarynsmus. Cenumertanns. CHHEpesHc.

Hemoncrpannn. Sddext Tuagans.

~JlaGoparopusii oneIT 2.CE0HCTES KOINOMAHEIX PACTBOPOR

I'nopomus coneil. Troponus no Karuory, N0 aHKHOHY, MO KATHOHY HIO AHHOHY.

Peakuns cpe/ikl pacTBOPOR conefi: KHCIOTHAS, MENoTHas H Helitpansras. [Tonusrii
HeoDpaTHMBI rHIpoTHs.

Hemonerpanun. Onpefenedne KHCNOTHOCTH CPelkl MPH NOMOIH HHIHKATOPOE.
JIaboparopasid oner 3. ['RaponEs coned.



KoMmnnexcHse COeNHHEHRS. Coctas KOMIUIEKCHOTD HOHA:

Komnnercoodpasosatens, IHraHsL Koopnmuaumonnoe uncno. Homenxnatypa
KOMILIEKCHEIX COSIHHEHHH.

3HaueHHS KOMILTEKCHEIX coenHHeHHH. [ToHATHE O KOOPIHHALHOHHON XHMHH,
KoMInexkcoobpaloeaTens, THTaHON. KoopmEHammonnoe 4uucno. Homenknarypa
KOMIIIEKCHEIX COSOHHEHHI. 3HaveHHe KOMIVIEKCHHIX coeanHeHuH. [TonstHe o
KOOPAHHAIHOHHOH XHMHH.

Hemoncrpanus. ObpasoBanne KOMIUIEKCHBIX — COEIHHEHHH  NepexoHBIX
METAMIOR.

JlaGopaTopueifi omeiT 4. [Tomydenne 6 CBOHCTBA KOMILTEKCHBIX COCIHACHMH.

OcHoBBI OpraHuYecKol XHMHEH
OcnoBnrbie TOHATHA OPraHE4¥ecKoli XuMun

[Mosenenne n PAaIBMTHE OPTaHHYeCKOH XHMHH Kak Hayku. llpeaser  zanagwn
OpraHM4eckod XHMHH. MecTo M 3HAaYeHHE OpraHHyYeckod XHMHH B CHCTEME
eCTECTBEHHBIX HAVE.

B3aHMOCEA3E HEOPraHHYECKHX H OpPraHHYecKHX BellecTE.

OcofeHHOCTH OpranmyYeckix BemecTs. [IpHMHHE MHOTOOOPA3HA OPraHHYecKny
pelmects. (Jprammd¥ecKHe BemecTBa B NpHpofe. YraepoiHeiH  ckemser
OpPraHM4Yeckol MoKy El, ero THIk:

IHKIHYECKHE, auWEnuyeckde. KapbouMknmHyeckWe W reTepONHKIHYECcKHe
ckeneTel. Kparnocts xumudeckodl cBA3M  (BHOM  cBA3SH B MONeRymax
OPrAHHYECKHX BeNIeCTR: OJMHAapHLe, OBojiHble, TpoiiHble) MimeHeHHe 3Hepruau
CBASCH MEXIY aroMamMu YTJIEpoZa TpH VBEMHYEHHH KDATHOCTH CRSZH.
Hacimenssle H HeHaCHIEHHBIE COeTHHEHNA,

DAeKTPOHHOS CTPOBHHE H XMMHYECKHE CBAZH ATOMA yriaepoja. ['wbpuausaums
aTOMHBEIX OpOHTanel, ee THOR AN8 OPraHWYEcKMX coeJHHeHHH: sp3, sp2, sp.
ObpasopaEHe ©- W p-cBAsedl B  MONEKYNax OpraEMHecKHX COSIHHEHHWH.
ITpocTpaHcTBeHHOE CTPOSHHE OPraHHYecKHX COSTHHEHHI.

HMMHHECKOE CTPOSHHE KaK NOPALOK COSIHHEHHS ATOMOB B MONEKYIE COrNacHo
HX BANEHTHOCTH.

OcHOBHEIE TIONOMKEHHA TEODHH XHMHYECKOro CTPOEHHA OPraHHYyecKHX
coeauHenid A. M. Byrneposa. 3aeucuMocTs CBOHCTB BEIIECTB OT XHMHYECKOTD
cTpoeHnd Monexyn. CrpyeTypras dopMyaa. HaoMepra 1 wsomepsl. CTpyRTYpHaS
H TMpocTpaHcTeeHHas wi3oMepws. Hzomepus yrnepoasHoro ckenerta. Hzomepus
nonowennd. Mexknaccopas HioMepHs. BHAB OpOCTPaHCTBEHHOH HIOMEDHH.
OnTadeckas HIoMepHA. AcHMMeTpHYeckmii arom yrnepoma.  OntHueckue
AHTHIIOOE. XHPATLHOCTE. XHPANEHLIE M aXHpanbHeE MoIexynsl. [eoMeTpHuecKan
HIOMEDHS ([IHC-, TPAHC-HIOMEPHE).

DHIHKO-XHMHYCCKHE METOINE HCCASHOBAHHA CTPOSHHA H pPeaKUHOHHOH
CHOCODHOCTH  OPraHHYecKHX coemHHeHHH. CHOeKTpocKOmHA AMP, wmacce-
CIEKTPOMETPHSA, HHOPAKPACHAR CTIEKTPOCKOMHA.



BNeKTpoHHOE CTPOSHHE OpPraHKYecknX semiecTs. BaanvHoe BIHAHHE ATOMOE H

TPYIN aToMOB. Jnexrponnsie 3ddexter, HHIYKTHBHELT B MesoMepHEIA 3dQhexTs,
Ipencrasnenne o pesonance,
Knaccudukanust oprammyecknx semects. OCHOBHEIE KIACCH OPraHHYECKHX
coemuHeHuit. [IpHHIANEl K1accHdrxatun opranmgecknx coennrernfl, [Torarae o
GyHrumonansHoil rpynme. Knacemdmkanua opraHHgeckHX coelEHEHME mo
dyurumonansEsM rpynnaM. Domonorns. ToMoaors. ToMoNOrHYeckas pasHocTs.
[ ‘oMonoTHYECKKE PAJIEL

Homenxnatypa opramsgecknx semects. Mexaynaponnaa(cHcTeMaTHEecKas)
HOMEHKNATYPa OPraHHYeCKHX BelUecTB M NpPHHIMNE oDpa3oBAHHA Ha3BaHHl
OPraHH4YecKHX COeNHHEHHIA.

PauwonanbHad HoMenrnatTypa. Krnaccubmkamud # 0CcofeHHOCTH ODraHHYECKHX
PearIHil.

Crocobel sanucedf peakuwii B opraHedeckoll xumuu. Cxema M ypaBHeHHe.
Yenosua nposeaennd peaxmiii. Knaccndukauns peaxumii opraHHYeckHx BElIECTS
M0 CTPYETYPHOMY TPHIHAKY!
saMCLIeHAe, — OPHCOSNHHeHMe,  oTwenneHue.  PeakiMoHHBEIE — LeHTpH.
IleppoHaqanbHEIC MOHATHA O THNAX H MEXAHH3MAX OPraHHHMECKMX PeakiHi,
loMONHTHYECKHI W reTepoIHTHISCKHH PA3phIB KOBANSHTHOR XHMHYSCKOH CEAIH,
Crobonsopa MKansHE H HOHHBIT MEXaHH3IMEL peakuun.  TlonsTue o cRofogHOM
paqukane, Hykneodmne, anexrpodmune, kapfoxatHoHe ®H  KapOGanWoue.
Ofo3HaueHHe HOHHEIX PEaKIH B OPraniyeckol XHMHEH,
OKHCIHTENBHO-BOCCTAHORHTENBHBIE — DEAKLHH B OpraHWUeCKol XM
HrueHTHQHKANNA OpraH<ecKHX cocOuHeHM. [eHeTwdeckad CBS3b MeXIOy
KIacCaMH OpraHiHecKHX COeIHHeHH L.

Hemoncrpannn. MoJens OpraHi4ecKux Monexyn,

ANKaHBL JNEKTPOHHOS W NMPOCTPAHCTBEHHOE CTPOGHHE MONEKYIBl METaHa.
sp3-I'ubpunusanua opburaned atomos yrnepoga. [omMonorngeckrii pag u obmas
QopMyna ankaHos. (CHCTEMATHYECKAd HOMEHKNATYPE ANKAHOB H PAIHKATOB.
HaoMmepHa yriepoaHoro crenera aakaHos. {lonamue o xondopmwagion,
Du3HYecKHe CBOHCTBA ATHAHOB. 3JAKOHOMEDHOCTH H3MEHeHHA GHIHYECKHX
ceoficts. Xumwdeckwe CBOHCTBA ATKAaHOB: PANOMEHHPOBAHWE, HWTPOBAHHE,
JerdipHpOBaHHE, TEPMHYECKOE pasioxeHHe (MHPOIH3), TOPEHHE Kak ONHH M3
OCHOBHBIX HCTOMHHKOB Telni B NPOMBIISHHOCTH H OLITY, KATANHTHYECKOS
OKHMCIIEHHE, KPEKHHI Kak cnocoDBl MONYyYeHHS BAXHEHIIHX coeIuHeHHH B
OPraHHYECKOM CHHTE3€, H3OMEPH3ALHA KaK COOCOD NOMy4YeHHS BRICOKOCOPTHOTD
OenzmHa. MexanuiM peariHH CBOCOTHOPANHKANEHOrO 3aMEMIeHHA (Ha NpHMepe
XOpHpOBaHHA MeTaHa). CHHTeTHYeCKHe cnocodel Mony4deHns ankaHoe. MeTons
MONYHeHHA ATKaHOB W3 ANKHATATOreHHIOB (peaxuma  Bropua),
AexapOOKCHIHPORAHHEM conefl KapDOHOBEIX KHCNOT ¥ 3MeKTPONH3OM DACTRODOB
coneli xapbonoseix kMcToT. Haxoxzenwe ankaHoB B OPHPOJE M NpPHMEHEHHS
ANKAHOB.

Murknoankanel. CrpoeHHe Monexynl [uknoankanos. O6wmas  dopMyia
unknoankados. Homenknarypa umxnoankasoB. HioMmepHs OMENIOATKAHOB:
YIISpOIHOTO CRENETA, MEKKNACCOBAA, MPOCTPAHCTBEHHAA (IIHC-TPAHC-H3IOMEDHA ).



Hanpsexenseie U seHanpmxeHHEle URKNEL Cnenuduxa croficT UHETOATKAHOB ©
MANKIM PpaiMEpOM [IMETA, XHMHYECKMe CBOACTBA UMKIOMPONAHA: TOpPEHHE,
PeaKuMH  NPHCOSIHHEHHA  (IHAPHPOBaHHE, MNPHCOSOHHEHHE  TANOrEHOR,
rA10reHOBONOPOAOR, BONEI) H LMKNOrEKCAHA: TOPEHHE, PeaKIHH paJHKANLHOMD
3aMeIIeHHA (X10pHpoBanne, HTpoBannke). [TonydeHHe IHKIOANKAHOE W3 ATKAHOB
H THCATOTeHANKAHOE,

ANKeHBI. DEKTPOHHOS W TPOCTPAHCTBEHHOE CTPOSHHE MONEKYNB JITHIIESHA.
sp2-rubpuansanns opbuTanel atoMos yrnepona. o- H n-Ces3n. ToMoTOrHYecKuit
pan u obmas Qopmyza ankenos. Homenknatypa ankeHos. HMaomepss anxesos:
YITIEPOAHOTO  CEENeTa, MNOMOMEeHHS KPATHOH CBA3H, TIpOCTPaHCTBEHHAS
(reoMeTpHYecKas HWIOMEDPHSE, MHIH  yuC-Mpanc-HIOMEpHs), MEKKIAcCOBasd.
DHIHYeCKHE CBOACTBA AJTKEHOB. NHMHYecKHe CBOficTBa ankeHOB. Peawxyuu
AeEMpogaIbHOZ0  Mpucoedunenus KSR onocod monydeHHA dYHKIHOHANBHERX
MPOHIBOIHEIX YITIEROOPOI0R: THIPHPOBAHKHE, ranoreHUpoBaHKuE,
THOPOTANONEHHPOBAHHE, THIpaTalMs ankeHoB. Mexanusm anexTpodmnsHoro
NpHcoeTHHeHNH K ankenaM. [Ipapuno MaproeHukoBa ¥ ero obsacHeHNSe © TOYKH
3PEHHA MIEKTPOHHOH TeopHH. PanukaneHoe npucoeqiHerwe GpoMoBOIOpOJa K
anKeHaM B IPHCYTCTBHH nepexkncedl. Bzguuvodeicmsue aikenos ¢ Opomom u
XAOpoM 8 2az080i dhase npu ewcoroll memnepamype wii na ceemy. Okuncnenne
AMKEHOB: TOPEHHE, OKHCIEHWE KMCIOPOIOM B MPHCYTCTBHEH XIOPHIOB [A/naims
(II) 1 Memu (1) (Bakep-nponecc),

OKHCNIEHHE KHCNOPOOOM B IPHCYTCTBHH cepedpa, OKHCIEHHE TOpPAYHM
MONKHCICHHBM PacTBOPOM NEPMAHTAHATA KANHE, OKHCIEHHE NEPMAHTAHATOM
kanus (peaxuus Barnmepa), osonvposanme. KavecTReHHHES peakiHH Ha AsoHHYIO
ceaib. [IpoMeimmenHsie ® naboparopHere cnocofbl [ONMYHMEHHA ANKEHOB.
TTosyyeHHe alKeHOB NETHAPUPOBAHHEM ATKAHOE; peaKiHel 3MHMAHHDPORAHAS

H3 CIOHPTOB, TAlOreHANKaHOB, JHranoresankanos. [lpasmno  3afinesa.
[Nomumepuzauns ankenop. [lomaMepusanns Ha katanusatopax Llprnepa—Harra.
[Moruytuaes Kak KPYMHOTOHHAKHBIL MPOAYKT XMMHYECKOrO [POH3IBOICTEA,
IlpuMeneHie aTKeHOB (3THIEH H MPOMHICH).

Ankagdensl. Knaccndurauns anxaIHeHOB N0 B3AHMHOMY PACHONOMEHHIO
KpPBTHBRIX CBAZEH B mMonexyne, Oco0SHHOCTH 3MEKTPOHHOIO H NPOCTPAHCTEEHHOTD
CTPOEHHA CONPAXKEHHBIX ATKATHEHOB.

Obmwas  dopMyna amkagHeHos. HosmeHxnarypa W HIOMEPHA AlKAIHEHOE.
DuaMuecKHe CBOHCTRA ANKATHEHOB.

XHMHYecKHe CBOHCTBA ANKANHEHOB:! PEaKUHH NPHCOSIHHEHHSA (THAPHpPOBAHHE,
TAIOreHHPOBAHKE), ropeHus W momumepmzaumd. 1,2- u 14-Tlpucoeaunenne,
Momysenne amkagwenos. Cwunres OyTagueHa wu3  OyTaHA B 3Tadons,
[Tonamepnsauns. Kayuysu. Brnan C. B. Jlefenesa B nolyyeenue CHHTETHYECKOTO
kayuyka. Byakanuzamua kayayros. Peanna. Muoroobpasme BHI0B CHHTETHYECKHX
KAY4IYKOB, HX CBOMCTBA H NPHMEHEHME.

ANKHHBIL JIEKTPOHHOE H NPOCTPAHCTBEHHOE CTPOSHHE MONEKY TRl AlETHICHE.
sp-I' mbpunmsanmg opburaneli atoMmoe yrnepoja. [oMonorm=eckufl pag u obmas
hopmyna ankuuos. Homenknatypa ankuaos. MioMepus aikMHOB: YriepogHoro
CKEeNneTa, MONOMKEeHHA KpaTHOH CBA3H, Mexknaccosas. Puswyeckwe cBoiicTea



ANKHHOB. XHMHYECKHE CBOHCTEA ANkuHOB, PeakiMH MpHCOSOHHEHHA KaK ciocod
NOTYMEHHA NOMHMEPOE H APYIMX MOMe3HEX OponvkToR. [Hapuposanue. Peakiiun
NMPHCOSOHHEHHA TANoreHOB, TaNOreHOBONOPOIOB, EBOXL. TpHMEpDH3AUME H
MHMepPH3aIHA aleTuneda. Peaxipiy zaMemenss. Kucnoraeie coficTsa ankMHOB ¢©
KOHUEBOH TPOHHOH CBA3BI0. AUETHNEHH IR
Baguvodetucmeue ayemunenudos ¢ 2atozenantkawamy, TopeHHe aneTHneHa.
OxucneHne aJKHHOB PACTBOPOM NEpMaNranata wamuA. [lomydeHHe aneTHIeHa
MHPOTH3OM MeTaHa W kapOuaHeiM MeTomoM. CHHTe: ANKHHOB ATKAIHPOBaHHEM
aleTHIIHAOB.
[Tpumenenye aleTHIeHA. lNopenue ALSTHIEHA KaK HCTOYHHK
BRICOKOTEMMEPATYPHOID MIAMEHH [UI8 CBADKH H PE3KH MEeTATI0E.
Apensl. Heropra otkpritus bensona. onamue of aposamusnocmu.
lpasuno Xwowxens. Hebenzouduwie apovamuveckue cucmems. COBpeMEHHBIE
MPeACTABIEHHS 0D MEKTPOHHOM H IPOCTPAHCTBEHHOM CTPOCHHH GeHzona, Obmas
(hopmyna apenos. MsoMepns M HoMeHKIaTypa romonoros Gensona. Mzomepus
JHzaMeleHHEIX DEH3I0N0B Ha MpHMepe KeniionoB. Pranyeckne ceoficTEa DeH3ONA.
Xumudeckue cBoifcTea GeHsona. Peakumu samemenns B OeH30dbHOM 4Mpe
(anexTpodHIBHOE 3aMENIEHHE); TANOTeHHPOBAHAE, HHTPOBAHHE, WIKWINPOSIHUE,
ayuiuposanue,  cyibpuposanue.  Mexanusm  peaxyuu  arexmpoduisHozo
samewjenun.  Peaknww  mpHcoenHHeHHs Kk OeHsony  (ruapHpoBaHHe,
raloTeHHPOBaHHE (XIIOPHPOBaHME Ha cBeTy). Peakuns ropenms. OcoSeHHOCTH
XHMHYECKHX CBOHCTB ankunbeH3onoB Ha mpHMepe Tomyona. Bsammuoe Brmaxue
aToOMOB B Mofnexyne toayona. Ilpasrna opHeHTALHH 3aMecTHTeNell B peakuuax
3aMEILCHNA, COTTIacOBaHHad H HECOINACOBAHHAN OPHEHTAUMS. XIOPHPOBAHHE
Tofyona.  OKHCIEHHE AnKEN0eH30N0E PacTBOPOM  NEPMEHTAHATA  KaNHA.
[anorensporanye anKEIGEH30M0B B GOKOEYIO [eNk. Hutpopanue HHTpoDEH30IA.
Ilonyuerne Oensoma ® ero romonoros. [IpumeHenme romonoroe GeHzona.
Honamue o notuadepnux apenax, ux (QUIHONOZUNECKOE OSHCMEUE HA Op2aHIM
Yenoeerda.

lanorenonponssoaneie YTAEB0I0POa0B. IneKmpoHKoE CHIPOEHUE
2ANO2ENONPOUZEOONLIX  Y2lesodopodos. PeaklAH  s3aMelIeHHE ranoreHa Ha
THAPOKCHT, HHTPOTPYTINY, MIHAHOTPYIIITY,
amuHorpynmy. J[leficTBHe Ha raloreHNPOM3IBOAHEIE BONHOTO W CIHPTOBOTO
pacTeopa [menodd. CpasHeHHe PEeaKIHOHHOH cHocO0HOCTH ANKHI-, BHHHI-,
DeHHN- ¥ DeHIWNrAnoreHH 108, BlauMoIecTEIE THTANONEHATKAHOE ¢ MArHHEM H
maEkoM. [ToraTHe 0 MeTanmoopraHMHecKHx coenuHeHnix. Masnuliopzanuyecxue
coedunenun. Peaxmue [ punsapa. Henonssosanne ranorenonpon3BooHex B OeITY,
TEXHHMKE i B CHHTE3E.
Hemoncrpannn. 1. Cocrarnenne mMojened Monexyn ankaHos, 2. BpoMuposanue
reKcana Ha ceery. 3. [openne meTaHa, >THIeHa, aueTdneHa. 4. OrHoluenme
METEHA, HTHNEHa, aleTHAeHa H OeH30Na K pacTBOpaM IepMAHTAHATA KATHA |
Opomuoii Bome. 5. TlonydeHHe 3THIeHA peakuuell ACrHApATALMH sTaHona. 6.
llosyyenne auneTHIsHA THAPOAH:OM Kapbupa kaneimd. 7. Oxucnende tomyosa
PECTBOpOM TepMadradara xanus. 8. [lonywenme cTHpona JenonuMepH3amned
MONHCTHPONA H HCIBITAHME €ro OTHOUIEHNA K PACTROPY NMEPMAHTEHATA KATHA.



Kncaoponconepsamsne oprasmaeckne coeTHHERAS

Cmipre.  KiaccHdHKADHA, HOMSHENATYpa H  HM3IOMEPHA  CIHMPTOE,
l'omonoruvecknii pan ¥ ofmas Gopmyna npenebHEIX OIHOATOMHEIX CIHPTOR,
PHIHYECKHE CBOFCTBA NMpeNelbHEIX OJHOSTOMEBIX CIHPTOB. Bomopondas cessk
MEETY MONEKyTaMH H ee BINAHHE HA OQH3HYECKHe CBOHCTBA CNHPTOB.
XumuveckHe CBOHCTBA COMPTOR: KHMCIOTHEI® CROMCTBA (B38HMOJIEHCTEBHE C
HATPHEM Kak Cnocol YCTAHOBNEHMA HANMMYHMA T[HIPOKCOTPYNNEL); pPEaKIHH
JaMEIIEHHA [HAPOKCHIBHOH TIpPYNNLEI Ha ranored kKak cmocol momyeenus
pacTeOpHTENeH; MEeEMONEKYIAPHAS M BHYTPHMONEKYISAPHAS JETHAPATALHS;
ofpasopanHe CNOKHEX SQHPOB ¢ HEOPraHMYECKHMH H  OpPraHHvECKHMH
KHCNOTaMH; FOpeHHe; OKHCnerHe okcHooM MenH (1), nogkucnesneiM pacTeopoM
MEPMAHTAHATA KATHA, XPOMOBOH CMECHIO, PeaKUMH YINeROJOPOIHOTO PATHKAIA.
Cpasnenue peaxyuonuoll cROCOBHOCHY REPEUNMBIX, SMOPUYHELX U MPEMUSHED
OOHOAMOMHBIX  CRUHDMIOE 6 peakyui  Famenjenud. AJIKOTONATHL | mapomms,
ANKUIHPOBAHEE (CHHTE3 MPOCTRIX 3¢HpoR no BunkaMcory). Sdupst docdoprix
wHcnoT. Poms mono-, aw- u TprdocharoB B OHOXMMHYECKHX MpOIECCax.
TMpoMeieHHell cupTes Metanona., [lomydeHue stanona; peaxuda OpoKeHHS
TMOKOB, HApaTamds  5THAeHA. [lpumenense MeTadona MW OTAHONA
DHIHONOrHYECKOe JEHCTBHE METAHONA W JTAHONA HA OPraHHIM YeNDBeK:.
MuoroatoMusle COHPTH. JTHICHINHKOAE H [MHISPHH KaK NPEACTABHTENH
NpenensHLEX MHOTOATOMHEIX CIIMPTOR, HX (HIWYECKHE H XUMHYeCKHe CROFCTBA.
KawecTBeHHAA peaKlHd HA MHOTOATOMHBIE COHPTH H ee [NpHMEeHeHHE [Id
PACNO3HABAHHY IMHLEPHEA B COCTABE KOCMETHHeCKkHx cpencte. CHHTEs mHoxcaHa
H3 STHAEHTMKONS. TOKCHYHOCTE STHNEHTTHKONS. [IpaKkTHHecKoe NpHMEHEHHe
FTHACHITHKONA H MTHLOEPHHA.

IlpocTrie DQHPEI KAK H3OMEPH  MpPeJeNbHBIX  OJHOATOMHEIX  CITHDTOB.
Cpaenenme mx (H3NYECKHX H XHMHYECKHMX cBolicTe co cnMpramy. Peaxnma
PacIIENIeHHA NPOCTHIX 3(OHPOE HONOBOAOPONOM. flepoxcudn npochmulx sghupos,
MEPBI NPEOOCMOPONCHOCIY REU Pabome ¢ HIWL,

Penonnt. Crpoenne, HIOMEPHS B HOMEHKI2TYpa GeHONO0B,

Bsaumpoe BUMAHHE aroMoB B Monexyne (eHona. (DHIHYIECKHE M XHMHUECKHe
CBOACTEA QeHOMA H Kpesonos. KucnoTHee cBoNCTBAa (EHONOB B CPABHEHHH CO
CMHPTAMH: PEaKIHH ¢ HATPHEM, THIPOKCHIOM HaTpus. Peakium samemeHHs B
DeH30IBHOM KoNBlE (TaToreHHpoBaHKe (OpoMHpoBanue), HUTpoBanue). [Tpocmee
spuper grenonoe. Ouucnenne deHonos. KawecTsennnle peakiMy Ha OeHON
[Monyaenne denona. [Npumenenne denona.

Kapbonnnbnbie coelHHEHHA. ANbIerHisl H KEeTOHBL IEKTPOHHOE W
NPOCTPAHCTBEHHOS CIPOCHHE KapDOHMABHONH T[PYONLL, €¢ NOAAPHOCTE W
nongpuazyemocts. Knaccuduranus ansaernaos

H KeToHOB. CrpoeHme npejeneHeIX amblerwfos. [oMonoruyeckwii  pan,
HOMCHKMATYPE, HIOMEPHA [peJeNsHRIX aneJernnooB. CTPOSHHE MONEKVIIEL
anerona. I'oMomorHYeckMH pajl, HOMEHKNETYPa H HIOMepHS KeToHOB. (OOumas
(OpMyna TpEeJeNBHBIX ANLAErMIOB W KeTOHOE. (u3mdeckwe croiicTea
(popManbBIeriia, aueTankieria, aneToHA. XHMHYECKHe CBOHCTBA NpelenbHBIX



ANBAETHIOB H KeTOHOB. MexXaHu3M peakuny HyKIeohHIBHOIO IPHCOSAHHEHHS 10
KapOoHHNBEHOH rpynme,
Peakne NpHeoeauHeHHa BOJH, CIHPTOB, UHAHOBOAOPOJZ M THIpocynbdHTA
satpus. [loayyenne aneranedi u keraneli. Cpasnenne peakimoHHOH crnocofHOCTH
AILASTHIOB H KETOHOB B PEAKIUHAX NPHCOSIHHEHHA. Peakiliy 3aMeUICHHS STOMOB
BOAOPOA NIPH YIIEpoJHOM atome Ha ranored. [lomaveprzauna dopmansaernms u
auetansaerund. CHHTES CNUPTOR B3aNMOISHCTEHeM KapOoHMIEHEIX CORIHHEHT ¢
peaxTHEOM [ pHHBApA.
Oxucnenwe kapbonuneHEIX coenuHeHull, OcobenHocTH peakiHH OKHCICHHA
agerona. CpasHeMHe OKHCNEHHS ANBJErHIOB W KeTOHOB, [ MIpHpoBaHme.
Boccranopnenne xkapSOHHNEHEIX coeanHeHui B cnupTel, KasecTeHARIE peakuun
HA ANRASTHIOHYIOTPYIINY (peaxkums «cepelpAHOTO 3epkanas, BIaHMONSHCTBHE C
runpoxcHaom Menu (11)). Ocobennocti GopMansaernna. Ilomyyenue npenensHeIX
ANBOETHAOE: OKHCICHHE CIHPTOB, THApaTanuA aueThwicHa (peakmus Ky=eposa),
OKMCIeHHEM OTHISHA KHCIOPONOM B NPHCYTCTEHH Xmopuna nmammamus (I1).
[Tonyuenne auerona OKHCIEHHEM NpoNaHona-2 M paslomeHHeM KanbliHesod uum
Gapuesoli coaH yrcycHoll KucnoTe. TORCHYHOCTE anbierugos. Bamreimme
NPEOCTABHTENH ANBIErHAOE H KETOHOB: (MOPMATBASIHA, YKCVCHBIA AnbOerHy,
ALETOH H WX NPAKTHYECKOE HCIONTB30BAHNS,
Kapfonossie wxmcnmotel. CTpoeHHe NpeensHBIX OIHOOCHOBHBIX KapGOHOBBIX
kHcnoT. KilaccHOHKANMA, H30MEpHS H HOMEHKNATYpa KAapOOHOBBIX KHCHOT.
DNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME KapbOKCHNLHON  rpynum.
lomonorm4ecknfi pan w  ofmas dopMmyna npeaensHsX  OJHOOCHOBHEIX
kapOoHOBEIX  kucaoT. DHIHYECKHE CROMCTBA NPeNENEHHX  OJHOOCHOBHEIX
KapOOHOBBIX KHMCIOT HR TNpPHMEPe MYPABBHHON, YKCYCHOH,IPONHOHOBOI,
NATEMHTHHOBOH H CTeapHHOBOH kucnor. BopopomHwie CBA3H, ACCOLMALIWS
KApOOHOBRIX KHCMOT. NHMHYECKHe CBOMCTBA NPEOSTRHEIX OJHOOCHOBHEIX
KapDOHOBRIX KHCTOT.
Kucnorsbie csofcTea (H3MeHeHHe OKDPACKH HHIHEATODOB, PEAKIHH € AKTHEHBIMY
METALTAMH, OCHOBHBIMH OKCHIAMH, OCHOBAHHAME, comnaMi). Mamenenne crim
KapOOHOBBIX KMCIOT NMPH BBENEHHH JOHOPHBIX M AKLENTOPHEIX 3aMecTHTenei.
BaaumopeficTere KapOOHOBEIX KHCTOT €O CUMpTaMmH (peakuus sTepHdHKAmN),
OBpPETHMOCTE PEAKIIHH, MEXAHUIM PEANYLY IMEPUGURAIML,
["anoresdpoBanie KapGOHOBRX KHCIOT B GOKOBVIO HETE.
OcofeHHOCTH  XMMHYECKMX CBOHCTE wMypaBemHOM  kucnotsl.  [lomyuenne
NpefeNbHEIX OJHOOCHOBHEIX KAapOOHOBBIX KHCIOT: OKHCJISHHE ANBJSTHIOE,
OKHCAEHHE TEPBHYHEIX CIHPTOB, OKHCNEHHe anKaHoB H ATKSHOB, THIAPOIHIOM
FEMHHANEHBIX TPHTANOTCHHA0B.  Bigumodeticmeuem peaxmuea [pumeapa ¢
yenexucasim  2asom. [lomywenwe sypassHHON ®  yECYcHOHM KHcnor B
NPOMBIIUTEHHOCTH. [lpuMenenne MypassHHOH B YRCYCHOH KHCIOT.
JdeyxocHoBHBEe KapOOHOBHE KHCIOTE: ODIMHE CHOCODEI  MOMVHEHHS,
0coDEHHOCTH XHMHYECKHX CBOHCTE,
CHHTeIN HAa OCHOBE MANIOHOBOTO 3hHpa. HenpejensHeie H
ApOMATHYECKHE KHCIOTH:  OCODEHHOCTH MX  CTPOEHHE W CBOHCTE.
[lpumenense  OGeHzoliHOd  KHCROTEL



ApoMaTH4ECKHE JAHEAPOOHOBLIE KHCIOTEL  (dhranesas, w3odTanepas
H TepeQTanesas KMCIOTH): MPOMEIIIEHHEIE METOIR MOMYYEHHA M NPHMEHEHHE,
[MousaTHe o reapoxcHEApOOHOBEIX KHCNOTAX W HX NPEICTABHTEIAX MONOYHOMN,
THMOHEOH, A61049HOH B BHHHOH KHCIOTAX.

Briciune mpegensHbe W HenmpelenbHEE KAPGOHOBRE KHCIOTH. 3HaueHHE H
MPHMEHEHHE KapOOHOBLIX KHCITOT,

DOYHKIHOHANEHEIE TPOHIBOAHEE KapGOHOBR KHCAOT.
XIOpaHTHAPHOS! W AHTHAPHAE KapOOHOBRIX KHCIOT: NONYYEHHE, TMAPOIHS.
BsammogeiicTene XIOpaHTHIOPHAOE ¢ HYKISODHIBHEIME pPearcHTAMM.
[loxyuenne cnomHeIX 3QHPOE €  HCOONE30BAHHEM XJIODAHTHIDHAOE H
AHMHAPHIOB KHCIOT.

CnowHee hHPHL, Crpoenne, HOMEHKNATYpa H H3I0OMEpHHA
cnowHeX 3hupos. Cnomebie 3QHPE KAK HIOMeph KapGOHOBEIX  KHCIOT
{Mexknaccosan HIOMEDHA ). CpapHeHHe (QI3HHMECKHX CROHCTE M

PEAKIHOHHOH CHOCOBHOCTH CHOKHEIN MDHPOB H HIOMEDHBIX MM KapOOHOBBIX
KHUCnOT. ['HAPOIHS CHOMKHELK SOHPOR.
Crnocofel  momywenns  coomes  sdwpos:  stepudMkanns  KapGOHOBRIX

KHCIOT, AUWTHPOBAHHE CIOHPTOB H ANKOTOMATOB FANOTSHAHTHPHIAMM H
AHMHIPHIAMH, ATKHIHPOBAHEE KapDOKCHIAT-HOHOB. CuHTe? CIOMHEIX
adupos dhenomos, Crnoxnsle 3hHpH HEOPTaHHYECKHX  KHCJOT.

Hutpornumepun., [lpumenennwe cnommmx adupos B nHmesod  ®
Nap(OMePHOH NPOMBILLTEHHOCTH.

AMHIOH KapOOHOBBIX KHCHOT: [OIyYeHHs H CBOHCTBA  Ha
nmpumMepe aneraMuaa. [lonaTue 0 HHTPHIAX KapOoHOBBIX KHCIOT.
[MaHruapHHEL.

Comn  xapGoHOBEIX KHCAOT, MX TepMHYeckoe paiIOKEHHE B
NPHCYTCTBHE IET0YH. Crares  kapDoHHMIBHEIX COe TMHEHHIH
PasTOKEeHHEM KaTblHEeBRIX conell KaphoHOBRIX KHCIOT.

Hemouncrpaunn, |, Bausmopelictene HATPHA C 3TAHONOM.

2. Oxucnenue dTanola okcHgom meaw (11). 3. Toperne sTaRoNa.

4. BaawmogelicTEHe TpeT-OYTHNOBOTO COHPTA C CONAHOH KHCNOTORH. 3.

Honodopmaad peaxums. 6. Onpegenenmne AMBAETHAOE [PH  [TOMOLIA
KA9eCTBEHHBX peakuud. 7. OKHCISHHE AaNbIerHA0B NEPMAHTAHATOM KATHA.
JaGopaTopHbie oneitel. 1. Crolicrea ITHIOBOMD cHpra. 2.
CroiicTea rimuepnna. 3. Crofictea derona. 4. Ceolictsa dhopmanuna. 5. CroiicTea
VKCYCHOH xucnoTel 6. Conn kapbOHOBRIX KHCIIOT.
A30T- B cepocofepAALINe COSTHHEHAR

AmuHbl, KnaccHpukanms no THOY YIIeBONOPONHOTO pAJMKANA W YHCTY
AMHHOTPYTIN B MOJEKYIIe, HOMEHKIATYpa, HioMepHs  avuHoB.  [lepewynbe,
BTODHYHEIE M TPETHYHBIE  aMHHEL

DNEKTPOHHOE W MpPOCTPAHCTREHHOE CTPOSHHE NpeleNbHEIX  AMMHOS.
Dusuieckie cBoMCTEA AMHHOB. AMHHEI KAK OPTAHEYECKHE OCHOBAHHA: DEAKIHH
¢ Bomod, wHcmoramm, Coau  agkunaMMoHEA. Pearuus ropeHHs aMMHOB.
ANEHIHPOBAHHE H AUHTHPORAHHE aMHHOB. PeakiMH &AMHHOB C  A30THCTORH
kucnoTofl [lpumenenwe  amHHOB B dapManesTHYecKoi NPOMBINITEHHOCTH.



ApOMATHISCKHE AMHHEL. AHWIHH KaK NPEICTABHTENs APOMATHYECKHX AMMHOB,
CtpoeHue aHHIHHA.  Biausmuoe BIMAHHE TPYON ATOMOE B MOJEKYNE
aHHIHHA. Binsnne

3AMECTHTENEH B APOMATHYECKOM SApE HA  KHCIOTHRE M OCHOBHBEIE
CBOHCTBA apHIaMHHOB. [IpudsHBl oOcnableHHA OCHOBHEIX CBOHCTE AHHIHHA B
CPaBHEHHH ¢ aMHHAMH NMPeeiEHOTO Psla.

XHMHYECKHE cBoHcTBA aHAIMHA: OCHOBHBle cBoficTBa (BIaMmonelicTeme c
KUCTOTAMH), Peaxylll 3aMELeHta & apoMamuNecKoe Adpo  (catocenuposarnie
(ezaumodeiicmeue ¢ Gpomnol  €00oll), numposanue (szaumodeiicmeue ¢
AIoMHOU  Kuciomol),  cymeghuposanue);  oxucienue;  aIKWIMpOSAHUE U
AYIINPOSaHNe NO  amomy  giomad). Jawuma  aMuNoIDYRNL RPN peaxiuu
numposanua  anunung.  Ayemanwunuo.  Juazocoeduwenus.  [HAZOTHpOBaHWE
MEPEHYHEIX  apHIaMHHOB. PeakuMM  IMa30COSOHHEHHH ¢  BhRUISIEHHEM
aA30T4A. Yenoeus A30COUYSTAHHA, azo- | AHA30COCTARMTANIIIHE,
AJOKPACHTENH, 3ABHCHAMOCTE MWX cTpoeHms or pH cpemw.  Muomearope
[Monygenne AHHIHHA  (peakuMs  3WHMHA). AHHIHH Kak ChIphe Jns
NpOW3BONCTBE AHWNWHOBRIX EKpacHTeneil. CHHTesn HE OCHOBE AHMIHHA.
leTepoumine. A3oT-, KMCIOpOI- W CepocONepEallNe retepouminst, Gyvpan,
OHPPON, THOGER H HMHAA0N KAK TMPeICTABHTENH MNTHYICHHLX TeTEpOIMKIOE.
Ilpuposna apoMaTHYHOCTH MATHYIEHHBX [ETEpOLHENOE. JAEKTPOHHOE
CTPOEHHE MONEKYEl MHPPONa, ApOMATHYeCKHi XapakTep Monekynsl. Kuenoruee
CBOficTBA  muppona. PeaknM#  rUIpHpOBaHHSA rETEPOLHENIOR.

[loHATHE © NPHPOIHEIX MOpRHpPHEAX — XIopodHle H reme.

Obmme npencramnenus of ®X ponw B mueoll npupome. [Tupkawe Kak
IPEICTABHTENE IMECTHLICHHBIX TETEPOLMKNOE. SNEKTPOHHOE CTPOCHKE
MOMEKYIE NMHPHIHHA, apOMaTHYECKHA XapakTep Moaekynsl, Ocrosusie ceoiicTa
IHpHIHHA, Pa3nidre B Npossnesii OCHOBHEIX CBOHCTR MUPPONa H MHPHIHHA,
HemoncTpanun. 1. OcnoBHele  csOficTea  amuHoB. 2. Kavecreennwue
peaKilny Ha AHWITHH, 3. AHHIMHOBEE kpacHTeMH. 4. OOpasusl
TeTEPOLHKIIHYECKHX COBIMHEHHMIA.
BHONOTHYECKH AKTHBHLIE BEIECTBA

JKHpEl KAK CROMHBIE 3()UPEl MIMIEPHHA H BHICIIHX KapbOHOBHX KHCIOT.
PacTHTENbHEIE H KHBOTHRIE HKHPhL, HX COCTAB.
Ouznyeckne CEOHCTBA EHPOB. K AMHYECKHE cBOlcTRA AHPOE:
rHOpPHpOBaHHe, okHcneHHe.  |leporcHaHoe OKHCIEHRE HHPOB.
[Mporopxarne HHPOE.  [WIpONHI — HAH  OMBUIEHMS WHDOB  Kak
chnocol  TpOMBIIEHHOre  mOMydMeHMs  coneif  BeCIMX  KapGOHOBRIX
kHcnoT. 'Haporennsanmns #Hpob. llpumenenne  xwpos.

Meind kak conM BeicimHX KApGOHOBEIX KuenoT. MowiomHe ceoficTBa  Muina.
Ilpeacrasnenne o gunupax. OfwMe npeacTasneHHs o GHONOMHYECKHX
GOYHKIHSX THIHIOR.

Yrnesope, O6mas  dopuyna yriaepomos.  Kiaccudakaius
yraesoaos. MoHo-, onuro- W monMcaxapmiel. ®uiMueckue cEOfcTBA M
HEXOKIEHHE YINEBOAOE B MpHpoZe (HA NpHMEpe IMOKO3E H GpyKTO3RL).
JInHeiiHas H  UHKITHY9ecKas DOPMEL IMOK03E B QpYETO3EL



[Tupanoss M Gypanoss. Dopmyne  @umepa | Xevopea. [lowsrue
O TayTOMEPHH KaK BHAE HIOMEPHH MeRIY HMENHMECKOH ©H  JHHEeHHOH
(opmamy. XHMHYeCKHE CBOHCTEA TTIOKOIBI OKHCICHHE XNOPHOH HIH GpomMHOHN
BOOOH, OKHCIEHHE A30THOH KHCIOTOH, BOCCTAHOBIEHHE B LIECTHATOMHEEI
COHPT, AUMIHPOBAHHE, ANKHIHPOBAHHE, HIOMEPHIANA, KAYSCTECHHBIE DEAKIIHY
Ha TIOKO3Y (3KCNepHMEeHTANLHELE JOKAZATENECTEA HATHYIHA
anbIOerHAHoH H CIIHPTOBBIX Tpynn B THOKO03e), CIHPTOBOE,
MOMOYHOKHCIIOE, MPOMHOHOBOKHCIOE H MacAROKMCI0e Dpoenne. [ nuKozHIHEHE
rHOpOKCcH, ero cnenndugeckne cpofictea. [loustie o rouxkoznzax. [loHATHE o
IHOKO3HAAX, HX HaxomneHsu B npupone. [lonyuenne rmoko3sl.  Opykroza
KK  H30Mep IMOKO3EL Puboza u nesoxcuprboza. [pumenenns u
DuONOrHYecKkas ponk yrueeofos. OKHCTEHHE YINEBONOB — HCTOUHHK IHEPTHH
AHBAIX OPraHH3IMOB.

Aucaxapuasl.  Caxaposa Kak NpeiCcTABHTENh  HEBOCCTAHARTHBAKOIINX
IHCAXAPHIOE. Crpoenne, dH3EYecKkue H XHMHYECKHe ceoficTBa
caxapossl. [maponms mucaxapunoe. [Tomyuenwe caxapa W3 caxapHol cBeKIEL
[IpaMeneHne caxapossl.

IMomucaxapuarn. Kpaxman, riEkoreH H LOeUDON038 KAK  OHONOrHIecKHe
nonumepst, KpaxMan kak cMecs aMuno3sl M BaMHNONEKTHHE,  ero  QH3HYeckue
CBOHCTBA. XHMHYeCKHE CBOHCTBA Kpaxmana: TMIPOIH3, Ka4ecTEeHHAN
PEeARIHA C HOAOM H €& MpHMEHeHHe nna  oDHapy#eHHA  Kpaxmana B
NPOIYKTAX [IMTAMMA.

I'mixoren:  ocobemHoctw  cTpoemms  u ceoficts.  llenmonosa: cTpoenue
M Qu3ndeckHe cBOMcTERA XHMHUeCKHe CBOMCTEA UENTONOSH: THIPONHS,
obpasopanie CHOMHBIX 3(upoB. [lpuMeHenue Kpaxmana W LIELTHMIORE,
IIpaxTH4Ieckoe 3HaYeHHe noaucaxapunos. [Torstie o npoussoncTee Gymars.

Hyxnennoswie KHCIOTH.  Hykneosuasl. Hyrxneornom.
Hyxnensonkre KHCIOTEL KaK »OpHpoddsle nonumepst. Cocrar ®
cTpoeHne HyENeHHoBRIX kucaorT (JJHK u PHK). Duaponus HYEIeHHOBEIX
kucnor. Ponb  HYKNEHHOBEIX KHCTOT B KHIHEJEATENLHOCTH OpPTAHH3IMOS,

Oynxunr JJHK w PHK. KoMmnemeHTapHOCTS. [eHeTHYECKIH KOJL.
Hecnedosanue cocmaea HHK uenceska w e2o nparmuteckoe sHaveHue.
AvuHORHCIOTE.  CocTap, CTpoeHHE M HOMEHKIATYPE  aMHHOKHCIOT.
lomonoruyeckuii pan npelensHEIX aMuHOKHCIOT. MaoMepns fpeaenLHEX
amuHorkncnor,  OnTHdeckas H3OMEPHA.

DuznyecKHe CBOHCTEA  NpefebHEIX AMAHOKHCIOT. OcrosrEIE
AMMHOKHCI0TH, ofpaiyiomme OGenkn. Crocobel nOmyYeHHS aMHHOKHCIOT.
AMHHOKHCIIOTE! Kak aMOTEpPHBIE OPIaHHYecKHe COSqHHEHHH, PABHOBECHS
E pacTeopax AMHHOKHCIIOT. CeoiicTBa aMHAHOKHCIOT: KHCAOTHBIE W
OCHOEHRIE CBOMCTBA; MR03IEKTPHYECKAR TOYKA, AIKRNHpOBAHHE H
AUMTHPOBAHHE AMHHOIPYNTEL  3TepPHQHKALNS; PeEKIMH  C AI0THCTOH
KHCNOTOI. KauecTeennble peakiHH HA AMHHOKHMCIOTH © [HAPOKCHIOM
mens (II), HWHArHOpHHOM, 2, 4-nuHETpodTOpOEeH30IOM.
Creundmieckne KadecTBeHHbBIE PeaKHH Ha ApPOMATHYECKHE H

reTepoOUMKIHYECKHE  AMHHOKHCIOTEI ¢ KOHUEHTPHPOBAHHOH  asoTHoi



KHCNIOTOH, Ha HCcTeMH ¢ aueratom cewuua (I1). Buonorwygeckoe 3nauenune o-
aMHHOKHCTOT. OOmacTH NpHMeHeHEA AMHHOKHCIIOT.

MenTHmsl, ®HX cTpoenMe. [lenTHOEas cBAsh.  AMHIHHE  Xapaxrep
nenTHOHOH ce3H. CraTes nenTHzos. [HIponHs nenTHaos.

benknm xak npupogneie OHonommmepsi. CocTaB H  cTpoeHHE GENKOB.
leppuunas  crpykTypa  GenxoR.  XHMHYECKHE  METONEl YCTAHORMEHHS
AMHHOKHCTIOTHOTO COCTABA M MNOCHEIOBATENRHOCTH. (PepMEHTATHBHEIH ruaponu:
DenkoB. Bropudmas CTpyETYpa DenkoB:  a-crniMpans, B-cTpyeTypa.
Tperwanasn H YeTBepTHYHAA CTPYETYpa Denkos. [JHCYNLOHIHEE MOCTHKH K
HOHHBIE H BaH-ACPBaansCOBEl (rHApodoOHREe) BlapMonelcTEHA, XHMHYeCKHe
ceoficTBa  OeNKoB: THODONHI, JSHATYpPAllMH,  KadecTBeHHBIE (I(BeTHbiE)
peakiun Ha Oenkw. [Ipeppamenns Genxos NHIDH B opraHmsse. BuonorHdeckHe
byaxLHT Oenkos. [ocTHmenus B M3VHEHHH CTDOCHHMS W CHHTe3a GenkoE.
Hemomerpamui. 1. PactsopumocTs yIieBodos B Bojde ® sTadone. 2. Ofpasiw
AMHHOKHCIIOT.
Jaboparopusie omwTel. 1. Crolictea rmokosm. 2, OnpeneneHne Kpaxmansa B
npofykrax — OHTaEHA. 3. Kupw ® ux ceolicrsa. 4. LlperHsie peaxuun
Denkor.

EHEUI{{IMDJI-EE}’I[EIJHME COEIHHEHHA

OcHoBHEIE NMOHATHA BhICOKOMOMEKY THPHEIX COENMHEHHH;
MOHOMED, ONHMEP, CTPYRTYPHO® 3BeHO0, CTENeHE NoNHMepH3amuH.  (OcHOBHBIE
crocobn noTyHeHHA BEICOKOMOIEKYTISPHEIX  COeJHHeHMI: peakiHu
NONHMEPHIAHE H NolHkoHiexcaund., ComoaumMepHsanus. Crpoenns

H CIpYKTYpa IOIHMEpOR.
JaBHCHMOCTE CBOWCTE NOJMMEPOE OF CTpoEHMA Momexyn. Knaccmbmaims

MOMHMEPOB: [MNacTMaccH (MNAacTHEH), 3nacToMeps (KaydykH), BOJIOKHE,
KOMIO3HTEL ~ CoBpeMeHHBIE — NIACTMECCE
(wracTikn) (MONHITHASH, NONMOPONKIEH, DOMHCTHPON, NOMHEMHUIXIOPHI,

droponnac, NOMHITHICHTEPSDTATAT, AKPHI-0Y TaHEH-CTHPOILHELH
MECTHK,  TONHEApOOHATHL). TepMonmacTHUHEIE W TepMOpPeaKTHBHEIC
MONTHMEPEL DenonopMalbIerHIHEe CMOJTEL. KoMmnoznTHLe
MATEPHAIEL [lepcieKTHBEl HCMONB3OBAHMS KOMIOOIHTHBIX — MATEPHATIOR.

Vrnennactuku. BodokHa, Hx kKnaceudmxauma. [IpHpoNHblE H  XHMHYECKHE
BonoOKHA. HeKycoCTBeHHEIE M CHHTETHHECKHE BOMOKHA. [loHsTHe o BHCKOZE H
aueratHoM BonokHe. [lonwadupHble B NONHAMHIHLIE BOJOKHE, MX CTpOSHHE,
croficTa. [lpakTHueckoe Hcnons3oBaHue BonokoH. SnactoMepsl, [lpuponHsi
H CHHTeTHYCCKWH KaydykK. Peswna u 30omwuTt. [IpHMeHeHHE TONMHMEpOE,

CHHTeTH4eCKHE TIIeHKH. Menmbparnm, Hopgie TEXHONOTHH
JansHeHmero

COBEPILIEHCTBOBAHNS IONHMEPHRIX MATEPHATOE,

AemoncTpannn. 1. Obpasum nnactekop. 2. Koanekums sonoxom. 3
[TomuKoHIeHCAIHA FTHIEHTTHKONA ¢ TepedTanesol KHCIOTOH,

JlabopaTopusie onwiTel. OTHOIIGHHE CHHTETHYECKHX BOJOKOH K PACTBOPEM
KHCIOT H enoyeH.

THNE! pacueTHRIX 33724




1. Haxommenne MonekyngpHo# GOpMYIH YTIeBOZ0OPOIa MO €ro MIOTHOCTH

H MaccoBOH [I00E 3NMEMEHTOB, BXOIAINIMX B €ro COCTAB HIH M0 OpPOIYETaM
CrOpaHHs,

2, PacdeTs MaccoBoH JONMH (Macchl) XIMEYECKOrO COCHMHCHER B CMECH.

3, Pacuetm macchl (obnema, KOMMYECTBA BENIECTBE) MPOAYKTOB  PeaKiMH,
ECIH OJHO H3 BelllecTE JaH0o B HiDETKe (MMEesT MpHMECH).

4. Pacuersl MaccoBoi MM 00OBEMHOH TONMH BRIXOOA TMPOAYKTA PEAKIHH OT
TEOPETHYECKH BOIMOMKHOTD.

5. Pacuetnl Tennogroro sddexra peakume.

6. Pac4eTh 00BEMHEIX OTHOIICHHH Fa30B NPH XHMHYECKHX PCAKLHAX.

7. Pacuersl Maccul (0Obema, KOMHYECTBA BEIIECTEA) MPOAYKTA PeakiHH, ecaH
OOHO H3 BELIECTE AAHO B BUE PACTEOPE C ONPENENEHHOH MACCOBOH Jonei
PACTBOPEHHOTD BELISCTBA.

11 knace
HemeTa sl

Bonopoa. [Monyuenne, GHIWbeckHe W XHMHYECKHE CBOMCTBA (peakiHH C
METATaMB H HEeMeTallaMH, BOCCTAHOBNEHHE okcHIoB M conelf). Imopaasr
TonaHeHEE YTEMEHTEL

lamoresn. O0mas xapakTepHCTHEa SMEMEHTOB IaBHOH noarpynmer VI
rpyImbl. DHsHgeckue cBOfCTEE NPOCTHIX BEMECTB. 3aKOHOMEPHOCTH H3IMEHEHHS
OKHCIHTENEHOH AKTHBHOCTH T&JOTEHOB B COOTBEICTBHH C HX TOMOMEHHEM B
nepuogHdeckofi Tabnuue. [lopAZox EBHTeCHeHHA T[ANOTEHOB HI PACTROPOE
FANOreHAI0B. XNop — MOIYYEHHE B NPOMBINTIEHHOCTH ¥ naDoparopiy, peakinm
¢ METANMAMH H HeMeTannmamu. BaammozeficTede Xnopa ¢ BOJOH H pacTeOpamM#
menoueii. [lemmoll mexannsM peakuyy E3aEMOZEHCTEMA XT0pa € BOOOPOIOM.
Obessapaxusanne NHTHEBOH BOOK XI0POM. XpaHEHHE | TPAHCIOPTHPOBKA XIT0pa.
Kucnopoausie coemupenns xiopa. [HDOXTOPHTEL, XNOPATEH H MEpXIOpaThl KAk
THIHYHEIE oOKHciHTend, OcoDerHocTH XWMHH Qropa, OpomMa H HOzAa.
Ka4ecTBeHHaA peaklHA HA HoX. [aroreHOBOIOPOLIE — NONYYEHHE, KHCIOTHRIC
H BOCCTEHOBHTENBHBIE CBOHCTEBA. XIoposodopol. ['anoreHoBoIOpOIHEIE KHCIIOTH
W ux comd. ConfHad KMCI0Ta H ee conn. KadecTeeHHBIe peakiiiy Ha TaloreHn-
HOHEL [IpHMenerHe ranoreHoR 1 UX BaWRHERIINX COEIHHEHHI,

DMeMeHTEL NOATPYNNE  kMcIopoms. OOmAas XapakTepHCTHEA IEMEHTOB
rnasHoi noarpynmnel VI rpynnel. Du3ndeckiie cBoHCTEA NPOCTRIX BellecTE. O30H
KaKk annoTponHa® wopudmukauws wxucinopoga. [lomyueswe ozora. Oszosaropsl.
O30 kak oxHcnHTeN®. [lozHTHBHAA M HeraTHBHAS PONb O30HA B OKpYAAIOWIEH
cpene. BzammopeifcTeHe ozoHa ¢ ankedamu, CpasHerue CcBOHCTE 030HA M
kucnopona. Bojaa B NepokcHI BOIOPONa KK BOTOPONHLIE COSMHHEHHS KHCIOPOIE
— cpasnende cBoiicTs. IlepokcHn BonopoIA KAk OKHCIHTENEL H BOCCTAHOBHTE.
[Mepokcuow Merannop. [lopgTee o0 opraAdgeckuy nepoxcHiax. Cepa.
AnmoTponns cephl. (hHzAYeckHe B XHMHUeCKHe cBOHCTBA ceprl (B3anMoaeicTene
C METANIAME, KHCHIOPOAOM, BOAOPOAOM, PacTBOpaMM [ieno4ell, KHCIOTAMMH-
OKHCIHTEeNsMK). Baaumopeiicteue cephl ¢ cyibduroM HATPHA ¢ oDpazoRaHHeM



THOCYNE(haTa HarpHa. CepoBojiopol —  NONYYEHHS, KHCAOTHBIE H
BOCCTAHOBHTENEHEIe cBOHCTBA. Cyneunel. [ucyawban. [lonatee o noms-
cymeuiax. CepHMcTeIfl ras KaKk KHCIOTHRIA oxcHia OKHCIMTENHBIE H
BOCCTAHOBUTENEHLIE CBOHCTEE cepHHcTOro raza. [lomyueHne cepHECTOrO raza B
NPOMENUTEHHOCTH W naDopatopui. CepHHcTas kMclnora W ee conM. CepHui
anruapun. CepHas xucnora. CeolicTsa KOHOCHTPHpOBEHHOH ¥ pazdasneHHoi
cepHoil KHemoTHL J[leficTBHe KOHUCGHTPHpPOBAHHOH CEPHOH KHCIOTH HA caxap,
METANNEl, HEMETAMIH, CYIRQHIE. TepMHuYeckad VYCTOHYHBOCTE CYIRDATOR.
Epucrannormapartst cynstharos metannos. KawecTBeHHaR peakilif HA CEPHYHO
KHCNOTY H €€ COMH.

JneMeHTHl DOArpyNOe! a3zoTa. O6mas XapaKTEpHCTHKA SMeMEHTOB THABHOH
MoArpynnel V rpynnsl. @usuyeckne CBORCTEA MPOCTHIX BEIIECTE.

AzorT H ero coenmuenns. CTpoemne Monexynsl azora. PuiHuecKHe H
XHMHY9eCKMe cBOfcTBa asora. [lomyueHHe az0Ta B NPOMEINIIEHHOCTH W
nabopatopin. HETPHIEL AMMHAK — €ro OoayueHHe, hHIMUECKHe i XHMHYECKHE
cpoHcTBa. (OCHOBHEIE CcBOHCTBA BOAHEIX PACTBOPOE aMMHAKZ. AMMHAK Kak
BOCCTAHOBHTENE. BiaumopeficTee aMMHaxa ¢ GKTHEHREIMH = MeTANIaMH. AMHI
Harpes, ero ceofictea. Conm ammonss. TlopegeHHe conell aMMOHHA TIpH
HarpesanuH, KadecTBeHHad peakuHd Ha HOH aMMoHEA. [IpHMveHeHHS amMMHaKa.
Oxeunel azota, ¥X NMomydeHHe H cBofcrea. Oxcug asota (I). OxHcnenHe okcHaa
azota (1) kmcnopomom. Jumepnzanms oxenaa azora (IV). AzorHeras kucnoTa M ee
cond. HATPHTEI Kak OKHCAMTENH H BOCCTAHOBHTENH. A30THAA KHCIOTA —
(H3IH9ECKHEe H XHMUYeCKMe CBOHCTEa, NONy4eHHe, A3O0THAd KHCIOTa Kak
OKHCJIMTENE (OTHOIDEHHE A30THOM KHCIOTR K METANNAM M HEMETANIAM).
3aBHCHMOCTE TPOAYKETA BOCCTAHOBIEHHA Aa30THOH KHCNOTEL OT AKTHEHOCTH
METAI4 W KOHUEHTPaUHH KHcaoTH. [loraTHe o katHoHe HHTpoHUA. OcoGeHHOCTE
BIAMMONEHCTEAS MAarHHS W Mapranna c pasdasnenHod azoTHoll kMenoTORM.
Hatpatel, ux dnsiqeckie ¥ XMMHYECKHE CBOHCTBA (OKHCIHTENbHEE CBOHCTBA H
TEPMHEYECKAN YCTOHYHBOCTE |, TPHMEHEHHE,

$ocop ¥ ero coeguHeHHs. AnnoTponss Gocdopa. DuHIMMEcKHe cBoHCTBA
dochopa. XaMuueckHe ceoiicTea dochopa (peakiiHy ¢ KHCIODOAOM, FANOTEHAME,
METATAMH, CIOKHBIMH BellecTBAMH-OKHCIHTen M, menowamu). [lonyuenue i

npumerenre Gocdopa. Xnopuas docdopa. Qochun. Qocuas. DocdopHs
aHruapun.  Oprodocdopras ¥ meTahochopHas EHCIOTH H  HX  COJH.
Kauecrsennan peaxums Ha oprodocdarsr, Pasnowenne oprodochoproi
kucnotel. [Tpumenenne QocdopHoil KHCIOTE H ee conel. buonorudeckas pons
docatoe. TTnpodochopras kuenora u napodochars. Oxenn docdopa (11,
(ochopHcTad KHCIOTa H ee conl. DocdopHOBATHCTAY KHCIOTA H 8 COlH.

IMoarpynna yrnepona. OOwas XapaKTepUCcTHKA NeMEHTOR rasHoll nogrpyins
IV rpynmet.

Yrnepoa Annortponus yriaepons. CpapHeHHe CTPOSHHA H CBOHCTE TpadHTa H
anMaza, @ynnepeH KaKk HOBad MONEKYNApHAd ((oOpMa VITIEpoJa.  YTronk:
XHMHYECKHE CBOMCTBA, TOMy49eHHe H NpEMeHeHHe yras. KapOuoel [moponus
KapOHOa KANbUHA H EapbHIa amoMmuHes. Kapbupel NepexofHBX MeTaniosn
(Heneza, xpoMa M JAp.) K4K CBepXrpouHkle Marepuansl. CHHTEI-ral KK OCHOEA



COBPEMCHHOH NPOMBIIUIEHHOCTH. OKCHOH YyINepona. JNEKTPOHHOE CTPOEHHE
MONEKYIEl YTapHOID Ta3a. YTolb ¥ YrapHBHE ra: Kak BOCCTAHOBHTENH. Peakums
yrapHoro ra3sa ¢ pacrnaBams mienodeidl. CuHre: dopauatos. O8pazosanue
YTapHOTO Ta3a NpH HeMoMHOM cropadiy yrias. Buonornueckoe geficTBHe yraproro
raza. [lomvuenne ¥ npHMeHeHHe yrapHoro rasa. VINeKMCORIA Tas: NOMYIeHHE,
XHMWYeCkHe cBoficTBa (B3aMMOneficTBHE YIMEKHCIOND Ta3a ¢ BOMOH, MIENoYaMH,
MAMHHEM, NEPOKCHIAMH METALIOB). JNEKTPOHHOS CTPOSHHE YIVIEKHCAOIO ra3a.
YronnHas KHCNoTa H ee conu. KapboHaTe H rugpokapbOHATEL: HX NMOBEICHHE NIPH
HarpepaHud. KagecTeeHHas peakius Ha kapbonar-woH. Haxomaenue kapboHatos
MArHHA H KANblHAd B NPHPOJE: KOPANNL], MEMYYT, HIBECTHAKH (H3BECTKOBEIS
[OpEL, KAPCTOBLIE TIENIEPE, CTANAKTHTE! H CTATATMHTEL),

Kpemuuil. ®usuueckue W XMMHYECKHE CROMCTBA KpemHHA. Peakume c yraewm,
KHCNOPOIOM, XIOPOM, MAarHHEM, pacTBopaMmH menodei, cepopooponom. CHuan
— BOJOpOSHOE coemHHeHHe KpeMHHA. CHmamuasl. [lomyderne H npEMeHeHHE
kpesung. OwxcHn kpemums (IV), ero crpoense, dHIMYecKHe H XHMHHECKHES
CBOHCTBA, 3HaYeHHE B NpHpoOe H nNpuMeHeHHe. KpeMHHEBbIE KHCIOTH M MX COMNH.
| naponus cHnuxkaToB. CHIHKATHHIE MHHEpalk! — OCHOBA 3IEMHOH KOpPEL
AMIOMOCHTHKATEL.

bop. Oxcun bopa. bopras kxcnoTta B ee conn. byvpa. Bonoponssie coetuaenns
Dopa — Dopansl. [IpHMmenenne coeauHenui dopa.

braroponnsle (MHepTHeie) rasel O0mas XapakTepHCTHKA MIEMEHTOB TTIABHOH
nogrpynnsl VI rpymmei. OcofeHsocTH XHMHYeCKMX cBOicTB. [IpHMeHeHHE
OaropoaHEIX ra3on.

demoncrpanan. 1. [openne eogopopma. 2. [lomyuenwe xnopa (OnNET B
npobupie). 3. OxmcnuTensHEle CBOHCTEA PacTBOpa THIOXIOPHTA HATPHA. 4.
OneITE ¢ OposHOi Bonoi. 5. [lnasnense ceprl. 6. ['openne cepsl B KHCnOpoge. 7.
Baaumonediersue wenesa c cepoii. 8. [opemse ceposomopona. 9. Ocaxpenue
cynehuaos. 10. Crofictea cepuucToro raza. 11. JleficTeEE KOHIIEHTPHPOBAHHOM
CEPHOH KHMCIOTHI HA MEeIs W caxaposy. 12, PacTeopenne ammmaxa B Boge. 13.
(JcHOBHEIE CBONHCTEA pacTBopa awmmuaka. 14, Kartanutuueckoe OKHCIeHHE
ammuara. 15. [Tomygenue oxcupna azora (1) u ero oxmcienwe Ha Bo3myXe. 16,
HeficTeHe a30THOH KHcnorel Ha mexk. 17. Dopense docdopa B xmcnopone. 18,
[Ipespamenne xpacuoro docdopa B Oenuil H ero ceedexue B TemHoTe. 19,
Baaumoneiicteie (ochopHoro aurkgpuna ¢ sogod. 20, Obpasum rpadmra,
anmasa, kpemHHA. 21. Toperme yraproro raza. 22, TyineHHe DIaMeHH
YITIEKHCIBIM razoM. 23. PaznoxeHue MpaMopa.

Jaboparopasie oneite. 1. [Monyuenne xnopa u m3vieHHe ero ceoicTe. 2.
Crolictea xnopcogepmaumx otbenusartenceii. 3. Ueoiictsa Opoma, woaa H HX
coneit. 4. Mayyenne crROACTE cepHOR KHMC- NOTH W ee conei. 3. Mayuenune ceofcTe
BOOHOTO pacTeopa ammuaxa. 6. Ceoiictea conelf ammonuHA. 7. KadecTeeHHAs
peaximHAa Ha kKapDomar-won. 8. HWenmramwe pactBopa cHIHKATE HATpHSA
HHIHEATOpoM. 9. O3pakoMiIenHe ¢ o0pasliaMi NPHPOIHEX CHIHKATOR.

MeTannm

Obmui obsop anemenToR — MeTannos. CBoACTEA NPOCTRIX BEUIECTE-METANIOB.,

JNeKTPOXHMHYECKHH  pan  HanpskeHH# METAILITOR. Merannuueckie



KpHCTALIHYeCKHe pemerkd. Cnnassl. XapakTepucTnka HanDomes H3IBECTHEIX
CInaeos. llomyyenne B MpEMEHEHNHE METANIOR.

emoussie MeTanner, ODIMAaR XapaKTEPHCTHKA 3NEMEHTOB TMABHONH MOATPYTIIE
I rpynnel. CpoficTBa menoYHeIX MeTanmos. PacnosHaBapme KATHOHOE JTUTHS,
HATPHA H KATHA. I-IET]:!H]‘.?i H KatHi — NpegcTaBHTENd ILNENoYHBIX METATIOE.
XapakTepHBIE peakiMH HaTpus W kanus. TlomyyeHwe [MENOYHEX METaanos,
Oxcrnsl ¥ nepokcHaws HaTpus W Kanus., CoenwHeHHAs HaTpud B kanHd. Couw
HATPHA, KATHA, HX 3HAYESHHE B PHPONe | Hu3HA denoseka. Cofa M enxuil Hatp —
BaHEHIIHE COSNWHEHHA HATPHA.

bBepunnui, maruufi, menoYmoseMensHblie MeTaniw. (O0mAas XxapaxkTepHCTHEA
IeMEHTOB  raasHoll  nogrpynnel 11 rpynnm.  bepunnm#,  marasf,
MeNOMHOZEMENEHEIE METANNE. AMPOTEPHOCTE OKCHIA W THIAPOKCHOA DepHIIHA.
Oxpacka nnaMeHH COMAMHA METOTHOIEMEIBHEK MeTannos. Marnuil # kansuui, mx
oDllas XapaKTepHCTHKE HA OCHOBE nomowerns B [lepmopmieckoll cHeTeme
aneMenTos JI. M. Menpeneesa n crpoennn aromos. [Nomyuenwe, dusmueckne
XHMHYECKHE CBOHCTBA, NMPHMEHEHHME MardMs, KanbllHA H HX coenuHeHHH. Comn
MArHHA H KalBOHA, HX 3HaYeHHe B NPHPOIE H MKHIHH JenoBexa. AlecTKOCTE BOOK
H cnocobsl ee ycTpaHenHs. AMOMHHENA. PacmpocTpaHEHHOCTs B TNpHpOIE,
dH3NYeCKHE H XHMHYeCKHE CBOMcTEA (OTHOINEHHE K KHCIOPOOY, TANOrEHAM,
pPacTeOpaM KHCIOT H meroueH, amomorepmud). [lpomssomcTeo amOMHHRAS.
[TprMeHeHHe AMOMBHES. AMOOTEPHOCTE OKCHAA H MHAPOKCHAA amoMHHus. ComH
amomiHHA. [lonmoe pasnosenwe Bomod coned  AmMOMHHHS O crabbiME
ABYXOCHOBHEIMM KHCIOTEMH. AMIOMHHATHI B TBEPIOM BHIE H B pAacTBOpE.
KoMmnnexcHble COBTHHEHHA ATIOMHHHEA.

Onopo W cBHHen. MHIAYECKHE H  XHMHYeCKHe ceolictsa (peakumm c
KHCIOPOOOM, KHcnoTamme), npuMeneHue. Conm  omosa (II) »u csanuna (II).
CBHHIOBRIE aKEYMYILTOD.

Metanam nobounerx  momarpymm.  Ofmas  XapakTepHCTHEA —TMEPEXOIHBIX
metannos [—VIII rpynn, OcobeHHOCTH CTPOSHEA ATOMOE MEPEX0IHBIX METAMNIOE.
Ofmmne QUIHYeCKHe H XHMHYECKHe cRoficTRa. [IpHMeHeHNHE METALIOE.

XpoM. dmzpdeckne cpoiictBa xpoma. XMMMUecKkHe CBOHCTBA Xpoma
(OTHOINEHHE K BOOAHOMY MNAPY, KHCIOPOLY, XJIOPY, PACTBOPaM KHCIOT).
[Nonygenne W npumesende xpoma. Coeawdenns xpoma.  Hamenende
OKHCITHTENBHO-BOCCTAHOBUTE/IBHEIX M KHCIOTHO-OCHOBHRIX CBOWCTE OKCHIOOB M
IHAPOKCHIOB XpoMa ¢ POCTOM CTENEHH OKHCIEHHA, AmQoTepHEIE CBOHCTBa
okcuaa W ruapoxcHaa xpoma (III). Oxmenexuwe conmedi xpoma (III) B xpomaTh.
BzapMmHBIE mepexombl XpoMaToB H JHXPOMATOB. XPOMATE U [HXPOMATHE K&k
okpciuTenH. [lonHoe pasnoxenme sofol comed xpoma (1) co crabemvm
ABYXOCHOBHBIMM KACHOTAMH. KoM IexcHEIE COSIHHEHNA XPOME,

Mapranen. ®uswdeckre ceoiicTea Mapradia. XMMHYECKHe CBOFCTER MEPTAHIIA
(oTHOWEHNE K KHCIOPOIY, XJIOPY, pacTeopaM kucnoT). [TonydeHHe B NIpHMEHEHHE
smapranna. Owxcua mapradua (IV) kax okdcenuTens W karanuzatop. [lepmanrasar
Kamud Kak okucaHTens. Okcun w rugpoxcws sapradpa (II): nomyuenwe w
ceoficrea. Coemmnenns mapranua (III). Manranar (V1) xanua # manranar (V)
KAMHA, X [I0IyYeHe.



Keneszo. Haxomenne B npupone. 3HaveHne Henesa 14 OPraHH3Ma 4enoBexa.
POuzuveckHe CBOACTEA Hene3a. XHMHISCKHe ¢BOHCTEa Hene3a (B3anuMoIeiicTeHe ¢
KHCTIOpOOOM, XI0poM, cepol, yrmem, Bomo#, KHCTOTAMM, DAcCTBOPAMH CONek).
Cnnaeel menesa ¢ yraeponom. [lomydenwe u nprmenerre wenesa, CoelHHeHHR
#enesa. CpaBHeHHE KHCIOTHO-OCHOBHEIX H OKHCTHTENEHO-BOCCTAHOBHTENEHEIX
ceolicTE THIpokcHaa weneza (I1) u rmgpokcuaa weneza (111). Conu xeneza (11) 1
aenesa (II1). Merons: nepesona conedt wenesa (1I) B conn wenesa (I11) » obparno,
lloanoe paznomenne pogoH conedl meneza (II) co cnabeME OBYXOCHOBHBIMH
KacnoTaMy. OxMcIMTeasHEE cBolicTBa coeauHeHyd weneza (III) B peawnmax c
BOCCTAHOBHTENIAMH (HOOHIOM, cepoBodopomom H  mensw). llnannnHbe
KoMmiercH xeneza. KavecrsenHele peakumy Ha wous! menesa (11} w ().
DeppuThi, HX NONYUEHHE U [PHMEHEHHE.

Mens. Haxosnenwme B npupone. DbBeomormdeckas pons. PH3HdecKHe H
XHMHYECKHEe CBOHCTEBA (B3aMMOISHCTEHE ¢ KHCIOPONOM, XJIOpoM, Cepoi,
KHCIIOTAME - OKHCAHTeIsMHE, Xrnophaonm sxenesza (II)). BzaumopelicTeHe menw c
KOHUCHTPHPOBAHHBIME  CONAHOH, OpOMOBOOOPOAHOH H  HOJOBOAOPOJHOH
wHCnoTaMK Des poctyna po3gyxa. [lomyuenme u mpumensHEe Meou. UxcHI M
regporcHa Megy (IT). Conm memn (II). Menseii xynopoc. AMMuaxatsl MegH (1) #
memn (I1). Tonygenue okcunma mend (1) soccTanoBnenneM rampoxcuna memu (11)
rmoro30i. [lorydenne xnoproa B Hoouaa MenH ().

Cepebpo. Dusuueckue M xuMuHyeckue ceofictea (ezaumoneficteme ¢
CEPOBOAOPONOM B TPHCYTCTEHH KHCIOpPOJAa, KHCAOTE- MH-OKHCIHTEIAMH).
Ocaxnenne oxcaa cepebpa npu  geficTBMH WIenous Ha coad  cepebpa.
AMMHAKATE cepedpa Kak OKHCIHTENH. KauecTReHHAs peakild HA HOHH cepebpa.
[IpaMenerHe cepeldpa.

Jonote. (PH3IMYecKHe W XHMHYeCKHe cBoilcTea (B3amMoOeficTBHE ¢ XIOpPOM,
«napckoil Bogkofin). 3onoroxnoposojopoanas kucnota. [ugpoxera sonora (1II).
Komnnexcer 3onora. CnocoObl BeIIETEHMA 30/0Ta M3 30U0TOHOCHOH NOPOLIEL
[Tpumenenne 30n0Ta.

ek, Pu3inyeckie H XHMHYECKHe CBONHCTBA (B3AHMOISHCTBEE C TATOTEHAMH,
KHCTIOpOIOM, cepoif, somoli, pacreopamu kucnoT B menodeit). [lomydenue u
MpHMeHEHHe UHHKA. AMOOTepHOCTE OKCHIOA M MHIPOKCHIA UpHka. Bamwuefmme
COMTH [HHKA.

Prymh. ®psndeckde ¥ XHMHY9ecKHe (B3aMMOZEHCTBME C KHCTOPOAOM, CEpOM,
XM0pOM, KHCIOTEMH - OKHCIHTenAMH) cBolcrBa. [lomydeHHe H mpHMeHEeHHE
PTYTH. AMANEraMBEl — CITABE PTYTH ¢ Metamnamu. Oxcun pryte (1), ero
nomwy4deHue. Xnopay ¥ sogua pryta (1D,

Hdesonctpamun, 1. Koanekuna merannos, 2. Koanexkuma MHHEpanoB u pyn. 3.
Komnexuns «eneso ® ero cnnasem. 4. OkpamMesHHe MNAMEHH CONSIMH
MEAOYHBIX B IIET0YHO3EMETBHEIN METANIOR, 5. B3auMmoneicTBHE HATPHA C BOJIOH.
6. BaanmoneficTeie KaTsliHa ¢ pogoi. 7. Konnexmua «Amomunnite. 8, [Inasnenne
AMOMHAHES. 9. BaauMonelicTEHe aMFOMHHEA CO IIETOYED.

10. Amomorepmus. 11. Bzawmoneficteve xpoma ¢ consHo# xucnoToil Oes
noctyna sosgyxa. 12, Ocampenwe rugpoxcnga xpoma (1) ¢ oxwmcnerme ero
MepoOKCHIOM BOROpOna. 13. PasnoxeHwe QHXpOMATA SMMOHHA. 4. Paznoxenne



NEPOKCHIA BOAOPOIAa TON AEHCTEBHeM JHOKCHAA wmapraHoa. 15, OcamieHue
ruapokcHaa xenesa (I1) v oxkmenenne ero Ha so3gyxe. 16. Buaenenne cepedpa 3
ero coMeH MeHCTEReM MeH.

JaGoparopabie oneiTel. 1. QxpanHeanne nIaMeHH COSIHHEHHAMH IET0YHEIX
Mmetamios. 2, (BHAEKOMNEHHS ¢ MHHEpANEMH H BaXHelIIHMH CcOSOHHEHHAMH
IENOYHEX METANIOB.

3. CpolicTBa coenmHeHHN mMenodHbx MeTannos. 4, Oxpacka nnaMeny conaMa
menoMHO3EMeNEHEX Metannos. 14, CpolicTea MarHWs H ero coeqHHeHHH. 15,
CroiicTea coeiMHEHHIT KATLITHS.

16. JKectrocTs Bogel. 17. Ceoiictea amomunma. 18. Ceoliersa coenuuenuH
amoMuEHg. 19. CpolicTea oIoBa, CBHHOA H WX coenudenmil. 20. Croilcrea
coenuHeHHH xpoma. 21. CeolicTea MapraHna ¥ ero coeguuHenuit. 22. Mayuenne
MuHepancs menesa. 23. Ceolicrea menesa. 24. CpolcTea Menm, ee CIUISBOB H
coenuHeHul. 25, CrofcTEa UHHKA H &ro coeJHHSHH.

Teoperageckne 0CHOBLI XHMHBH

ATOMHO-MONEKYIHPHOS VHCHHE, Bemecrea MOJIEKYIHPHOMO H

HEMOIEKYNApHOro crpoeHdd. KavecTeeHHME H KOIHYECTBEHHHIH COCTaB
BemiecTea. MonspHas ©®  OTHOCHTENLHAR MONSKYAAPHAT MacChl BEIISCTEA.
Moneras 1ona § MacCoBad D04 JEMEHTA B BEIECTBRE.
Crpoennie aroma. Hysmmaw. Hzoroner [lonstie o 3aepHBIX  peakiHsx.
CoppemeHHas MOIeNk cTpoends aroma. Kpawtossle wpcna. AToMHas opOHTANE.
Pacnpepenenie 3MeKTPOHOE MO IHEPreTHYECKHM YPOBHAM B COOTBETCTBHH C
NIPHHUKIOM HaHMeHBIIEH dHEPIiH, NpaBiIoM XyHIa H npuaurEnoM [Tayms.

Ocobennoet woHoB, OCHOBHO® M BO30YMIEHHBIE COCTOAHHMA ATOMOB.
BaneHTHEE 31eKTPOHEL

[lepromsyecknit zakoH. DopMyVIHPOBKA 34KOHA B CBETE COBPEMEHHEIX
TpeAcTaBieHlll 0 crpoenuH atoma. Mupoposipendeckoe ® HAVMHOS 3HAYSHHE
[Mepuogwaeckoro 3akona [[. M. Meuneneesa, Pamuyc aToMa. 3aKOHOMEPHOCTH B
HM3MEHEHHH CBOHCTB OT CTPOSHHA JHEPreTHYeCKMX VDOBHEH aToMOB d-3NMeMeHTOB.
DnexTpoHHas KOHQHTYpaUHa aToMa, KnaccHOHRAIES XHMAYECKHX JMEMEHTOE (5-,
p-, d-, f-aneMeHTH). JNEKTPOHHEIE KOHQUTYPAUMH NOJOKHTEIEHEIX W
OTPHIATENEHEX MPOCTRIX BEUWECTE, BOJOPOIHLIX COSIHHEHHH, BRICUINX OKCHIOR
H FHAPOKCHIOE B NEPHOSAX H FPYNNax. SNeKTpoOTPHUATENEHOCTE.

XHMHYECKas CBN3b. JNEKTPOHHAS TIPHPONA XHMHYeckofl cBaid. Buawm
XMMHAYEcKOH cBA3H. KoBaneHTHad CBA3b M e¢ XApaKTEPHCTHKH (IHEPrHA CBA3H,
ANMHA CBAIM, BANEHTHEIH YTOM, KPATHOCTE CEAZH, MOIAPHOCTE, TONAPHIYEMOCTE ).
KopaneHTHas HeNomapHAS® ©H TNONgpHad cBx3k. OOMeHHEIE W OOHOPHO-
AKIENTOPHBIA = MeXanu3Mbsl 00pa3OBAHMA KOBANEHTHOH MONADHOR  CBA3H.
leomerpus monexynel. Honnas csass. OTnHuHe MEKIy HOHHOH W KOBaJIeHTHOH
cBa3ki0. Meraninueckas cesie. Bomoponnas cBs2b M ee BAMAHHE Ha CBOHCTEA
semecTea. MemmMoneKynapHEIE B3aHMOIEHCTBHA.



ArperaTHrle cocTosHHA Bemectea, [asel. [asoeeie zakoHm. YpaeneHpe
Knafinepora — Menaeneesa. 3akon Asoranpo. 3axon OfBEMHBIN OTHOIIEHHE,
OTHOCHTENbHAR IIOTHOCTE rasoB. CpeaHas MONAPHAR Macca CMecH.,

Crpoenne TBepasIX Ten: KPHCTANIHYECKHe H amopdHie BemecTea. THOH
KPHCTALTHYECKHX PElIeTOK: aTOMHAA, MONEKYIApHAS, HOHHAA, METALIHY9ecKas.
[MonsTie of anemenTapHOi s4eiike.

3aBHCHMOCTE OHIHYECKHX CROMCTE BEIIECTBA OT THNA  KPHCTALIHYECKOH
pemieTkH. [Ipu4HHE MBOroobpasHs BelecTs,

CoBpemeHHBIE NPECTABIEHHS O CTPOSHUH TBEPBIX, KHIKMX W ra3oobpasHeix
BELIECTE.

Aemonctpanan, 1. O6paziusl BeIIECTB MONEKVIAPHOTO H HEMOIEKYNAPHOO
crpoenna. 2. Bozronka Hona. 3. Mogens monexyn. 4. Kpucrannideckie pemerku.

Krnaccubrralpd XAMAYCCKMX Peaxumil N0 pasnuYHEM NPH3IHAKAM CPaBHEHHA,
lomorennie u rereporeHnsle peasums. KnaccHmKalms mo 3IHAKY TEMI0BOTO
siubexra. OOGpartHMble ®  HeoOpaTHMbee peaknHd. KaTanwTHYeckHe ®
HEKATAIHTHYECKHE peakuvH. Peakiun ¢ WameHennem H 03 H3IMEHEHHS CTEOEHH
OKHCIeHH# 31EMEHTOB B COeIHHeHHIX.

JHepreTHKa XHMH4ecKkHX peakuuii. Termosod addert XuMHUecKod peaximu.
JHAOTEPMHYECKHE M IK30TEPMHYECKHE peakiumi, TepMOXHMHYECKHE YPaBHEHHA.
Tennora obpasosanus BemecTea. 3awod I'ecca M CNeOCTEHA H3 HETO. DHEPrHS
cegad. [lomsTwe o0 oHrpornmH. Bropoli zaxod tepmomuHamukd. Dopmyna
bonsivana. JHepriaa ['nb0ca B xpETepHE CAMONPOHIBONBHOCTH XHMHYECKOH
PeaKIHH.

Obpatumeie peaxiuy. Xumudeckoe paBHopecue. KoHcTaHTa paBHOBECHS.
Mpuramun Jle Hlatense. PaBHoBecHBIE COCTOSHHA: YCTOHYHBOS, HEYCTOHYHBOE,
Gespasnuunoe. CMemense XHMHYECKOTD PABHOBECHA MO JeHCTBHEM PAXTHIHBIX
(hakTOPOR: KOHLEHTPALIMH PEATEHTOR HIH NPOIVKTOB PEaKIHH, J8BICHHS,

TemnepaTyphl. Ponk cMeIMEHHA paBHOBECHS B TEXHOMOIHYECKHX IPOLECCaX.

CropocTs XHMHYECKHX PeakiHil, ee 3aBHCHMOCTE OT PaimHyHmX axTopoER:
NPHPOIEl PEArHPYIONIMX  BEIHECTS, KOHUSHTPALMH PearMpyiolidx  BellecTs,
TEMIEPATYPR!, HATHYHA KATanM3aTopa, MAOMATH NOBEPXHOCTH PearHpyIOIHX
BelecTs. Peakuiy roMoreHHEle H reTeporeHHEe. JaK0H JeACTEYIONIHX Mace

[Ipaemno Bawtr - Tofda. TlonstHe o0 3SHEPIrHH aKTHBAUHH H 00
JHEPreTHYSCKOM Npodune peaxumd. Karanwzaropel w  kartanms.  Pone
KATAMH3ATOPOE B I[pPHPOAE H MPOMBILLICHHOM [MPOH3BOACTBE. (PEpMEHTHl Kax
OHONOrHYecKHe KaTAIH3aTOPIL
Jemonrcrpannn. |. JK30TepMUYIECKHE H JHIOTEPMAYECKHE XHMHYECKHE PEaKIMu.
2, TennoBrle ARNIEHHA NIPH PACTBOPEHHE CEPHOH KHCIOTE H AMMHAYHON CETHTPEL
3. 3aBHCHMOCTE CKOPOCTH pEeaklHd OT [pPHPOIEl BEIIECTE HA I[IpHMEpe
BIAMMONEHCTBHA PACTEOPOB Pas/IHYHEIX KMCIOT ONMHAKOBOH KOHLIEHTpAUMH C
OMHHAKOBEIMH KYCOUKAMH ([paHylaMi) OHHKA ¥ OJHHAKOBRIX KYCOYKOB PAIHEIX
METANNOE (MATHHMA, IMHKA, Xene3a) c pacTBOpOM congHOd  kHenoTsl. 4.
BianmoneficTeue pacTBOPOB CEPHOH KHCTOTEH ¢ PACTBOPAMH THOCYB(DATA HATPHA

PazNHIHOR KOHUSHTPALHH H TEMITEPATYPEL
JlabopaTopueie oneITEL 1. KatamvTHyeckoe paznoxeHne NEPOKCHIA BOIOPOIA.



OKHCIHTENBHO-BOCCTAHOBHTENBHBIE peakiiui, THnsl
OFHCITHTEEHO-BOCCTAHOBHTENBHE  peaklsi. OKHCIEHHE H BOCCTAHOBICHHE.
OKHCIIHTENH ¥ BOCCTAHOBHTETH. MeTon 3MeKTpOHHOIO H 3MeKTPOHHO-HOHHOM
banauca. [losenenwe semecte B cpenax ¢ pasnsiM 3HaveHneM pH. lNepmanranar
KAIHA K2K OKHCIHTENE. OKHCIHTENLHO-BOCCTAHOBHTENRHEE PEAKIHH B MPHPOIE,
MPOK3IBOICTBEHHBIX IPOLECCAX H MHIHeAedTeNRHOCTH OPraHHIMOE.
XHMHYECKHE HCTOMHHKHM TOKE: TankBAHHYECKHE MIEMEHTHI, AKKYMYIATODH H
TOMUTHEHBIC 3NEMEHTH. JIEKTPOXHMEYECCKHI pHA HanpsxeHnit (axTHBHOCTH)
MeT2IUIOE (pAn CTAHOAPTHRIX MIEKTPOJHBIX TMOTEHLHANOR). NeKTPONH3
PacniaBE0B H BOOHBIX PAcTEOPOB 3INEKTPOAMTOR (KMCIOT, WENo4Yed W comei).
ITpakTHYecKOe NPHMEHEHHE IISKTPOIH3A I8 NOAYYSHHA MET0YHBIX H T
MEN0THO3EMENBHBIX MeTAIOE # amomHHAA. Kopposss merannos: cnocobnl
3alIATE METAIUIOR OT KOPPO3HH.
Hemoncerpanun. BiaumoneficTBHe NMepMaHTEHATA KAMHA ¢ CYNs(HTOM HaTphs B
PA3HEIX CPeax.

XHMHA H EKHIHb

OCHOBHEIE NPHHIHNDE XHMHYecKOH Texnomormx. OOmme NpeICcTABICHEA O
OPOMEIIIIEHHEX cOocoDax NonyyeHH S XHMHYeCKHX BeIIecTs.

IMpowssoacTeo cepHOH KMCNOTH KOETAKTHRIM crnioco0om. XumHaM npouecca.
Cripbe 103 MPOH3BOICTEA CepHOH KHenoThL TexHoNOrHYeckas CXEMa Npoieccd,
MpoUEcCH M AnnapaTsl. MexaHuiM KaTATHTHYECKOTO JeHCTBHA OKCHIZ BAHATHA
(V).

[lpomseoacTee ammuaka. XuMusM mponecca. OmnpeneneHHe ONTHMANBHEIX
yenoeuHi nmposenenns peakumd, [IpHHIHD DHPKYIOHE H ero peands3auus B
TEXHOJNOTHYECKOH CXeME.

Meranayprua. Yepnas wmerammyprus. [lpomssogcreo wuyrvea. [domenHBHE
npomnece (CRIphe, YCTpoHcTEO JoMeHHOH meun, XuMuiM mpouscca). [Ipon3soacTso
CTAMH B MAPTeHOBCKOH nevu. IIpoH3IBoacTeO

CTAIH B KHCIOPOJHOM KOHBEPTepe H B aiekTpomedax. [lpamol wmeron
MOTYVISHHA #elne3a w3 pyisl. LIpeTHas MeTaTyprias.

Oprasnyecknii cunTes. TlpoMbenineEHas opraHdgeckas xemus. OcHOBHOR W
TOHKWHA opraguyYeckHi cuATes, Hanbonee xpynHOTOHHAMHEIE [POHM3IBOICTEA
OpPraHHYecKHX COBIHHEHHI.

[MporseomcTeo  meradona Cepse I8 OPraHWYecKOdl  NpOMBIIIIEHHOCTH.
[Ipobnema oTX0n0E M NODOYHEIX TPOIVETOR.

XuMudeckoe 3arpaiHeHye OKpYKaIomes cpeibl H £r0 NOCHeACTBHA. DKONorHs
H MpobaeMa OXpaHkl OKPYREAIOMe cpenkl, «3eneHan XHMui.

Mdemoncrpamun. |. Cepee nma npomssoncrsa cepHol kucnore. 2. Monens
KHOAmeTo cnod. 3. Aeneanas pyaa. 4. Obpazuel Crinasos menesa.

Kumuas naunm. Kupel, Genxy, yIMeBoas, BHTAMWHEL, QepMeHTH. PanHoHansHoe
nutadne. [lumessie nobapks, [Iumesste gofaBkn, HX KraccHdMxaims,
3anpemennsle ¥ pajpemleHHble MHMEsbie noGasku. OCHOBBI MHIMEBOH Xumuu.
Xumua B MegHuuHe. [ToraTie o dapmanerTHyeckoll XHMER
H OapmaxonorHd. Pazpaborka nexapers. JlexkapcTBeHHBIE CcpeicTBa, HX
knaccHukamyg. Ilpobnemel, cessanHLle © NpPHMeHEHHEM NeKAPCTESHHEIX



npenapatos. Bpendasle npMBMYMEM W QAaKTOpPEl, pPAIPYIIAKOINHE  3N0POBLE
(AsbeITOYHOS MOTpeONeHHe HHPHOH NMHINH, KypeHHE, YnoTpebaeHMe ANKOTOMs,
HAPKOMAHHH ).

Kocmernueckne W mapdroMepHme cpencrsa. berrosan xuwma, [lomstee o
NOBEPXHOCTHO-AKTHBHEIX BellecTeax. MorolHe ¥ uHCTSIIME CPeacTRa.
I'unc. Harects. Lement, GeTon. Knen. [Togdop onTHMANEHEIX CTPOHTENEHEIX
METEPHANOB B IPAKTHYecKolH JesTENEHOCTH YeNoBeKa.
MuHepanteHele W oprapmdeckue vaoGpenma. Cpefcrsa 3alMTel  pacTeHMHIl.
[MecTuum s WHCEKTHIMARL, repOHIMIEL B DYHrHuHaL. PenenenTrl.

Tabauna Temarnyeckoro pacnpefencans 9acos (10 knace)

TeMsr: KONHY9eCTEO HacoR
ABTOopckas Pabouasn
nporpamma nporpamma
Ilogropenns B yrayOaeHHe 3HAHKH 17 17
(JCHOBHEIE NOHATHA OPraHRYecKoH 13 13
XHMHH
Yrepoaopo/isl 26 26
Kuaenopoacofepaaiie opraniyecKne 18 18
COSHHEHHA
Asorocojepkaliie OpraHHYecKne 5 5
COSHHEHHA
BHOTOrHYecKH AKTHRHBIE ESIIECTRA 16 16
BricoKOMONEKYNAPHEIE BEIIECTRE 6 6
BMC
TlopTopeHse 1 1
102 102
BCET'O
Tabanoa remaruueckoro pacnpeenenud yacoe (11 kaace)
Temei: KOMHYECTRO HACOB
ABTOpcKas PaGouan
nporpamMma nporpaMma
HeMmeTanns 31 3
Obuwme ceoiicTBa METANIOR 2 2
MeTannel rasHLEX 0oArpynn 11 - 11
MeTamnis noSoYHEIX MOJrpyIIm 17 , 17
Crpoenue BeliecTea 8 8
TeopetHyeckoe ONHCAHHE XHMHYECKAX 17 17
PEaKIIHM
XHMHYeCKas TeXHONorus 7 7
AMMHS B IOBCEIHEBHON MH3IHK 3 4
XumMua Ha coyxbe obiecTea 3 2
XHMHA B COBPEMEHHOI Hayke 2 2




[losTOpeHne 1 1
Beero 102 102

OcHoBREIE HIMEHEHHAN:

T.x. aBTOpCcKas MporpaMMa NpeAyCMATPHBAET H3YIEHHE KYpPCa XHMHH TAKKE H3
pacueTa 3 4. B HENeND, HEKOTOPHE TeMul (BHIENeHBl KypcHBOM B pabouei
NporpaMMe, Heé PacCMATPHBAITCE HA YIeOHMX SAHATHAX H DEKOMEHIVIOTCH 175
CAMOCTOATENEHOTO H3YISHHA 00V IAR IIHMICH ).

OMHCAHHE KYPCA
10 knace
No | Haumenosanne TeMs | Beero M3 nax
49acoB | [IpakTHueckne paGorel | KoHTponsHRE
paboTEL
| TloBropenue u 17 - Kourpoasaan
YITIyDIeHHe SHAHHIT paGora Nel no
TemMe: «OCHORR
XHMHH».
2 | OcHOEHEIE MOHATHA 13 - -
OpraHHYeckol XHMHKE
3 Yrnesonopons 26 | llpaxruyeckasn paGora | Kourponneas
Ne 1. «Hsrotosnenme pabora No 2
MOJenel MONeKy Mo TemMe
OPraHHYeCcKHX « ¥ TIERONOPOIE!
, BEILECTER,
Mpaxruweckasn pabora
Ne 2. «lTonyuenne
STHIICHA M HIVICHHE €ro
CBOHCTER.
4 | Kucnoponconepxanme | 18 IpakTsueckas pabora | Konrpoasnas
OPraHH4YecKHe MNe 3. «[lonyyuenne pabora Ne 3 mo
COEIHHEHHA OpoMITAHAY TEME
Mpaxkruyeckan padora | «Kucnopoz-
Ne 4. coOepHaLme
«llonydente aneToHa» | COSMUHEHH.
Ipakruyueckan pafiora
Ne 5.
«llomydenne VECYCHOH
KMCTIOTH H H3yHeHHE e&
CBOKCTB.
llpaxruueckan pabora
Mo 6.
«CHHTe3 JTHNAUETATA




5 | Asorocomepianimne 5 -
OpraHHYecKHe
COSIHHEHHS
6 buonoruyeckn 16 | HNpaxruveckan pafora | Konrponnnas
AKTHBHLIE BEINECTEA NeT7 « mapomms . pabora Ne 4 no
Kpaxmana, . T:
IlpaxTaueckan paora  «Buonoruyeckn
Ne 8. AKTHEHEIE
«nenthdukamins BEIIECTEAY.
OpraHyecKny
BEILECTE
7 | Bucokomonexynapusie | 6 | [lpaxradeckan pafora
seniecTea BMC MNe9 «Pacrioznaganue
TIACTMACCH.
Ilpaxkruaeckan pafora
Ne 10 «Pacnoznapanne
BOJOKOHY.
Peseps 1
Hrore 102 10 4
ONMHUCAHHE KYPCA
11 knace
Ne | Hammenosarne Temnt | Beero Ha max
9acoB | [lpaxtHdeckme paborsl | Konrtponsnse
paborer |
1 Hemerannu 31 | IllpakTrueckan paGora | Kourponeman
Nel «Pemensme pabora Nel no
IKCTIEPHMEHTANBHELX T:
3anad no T: «l'anoreHsl». | a«Hemetammws.

Hpaxruueckan pafiora
N2 «Pemenwe
3KCHEPHMEHTANRHEX
387184 1o T:

4 XANEKOTEHRLH.
MpakTH4eckan padora
MNe3 «llonmyaenne
AMMHAKA H H3YYeHHe
£ero cBROACTEY,
MpaxTu4eckas pabora
Me 4 «Pemenne
IKCTIePHMEHTATEHBI
3aga4 no 1: «llogrpynna
A30TEN.




2 (OOmue croACTEE 2 - -
METALIOB
3 MeTanne! rnasHeIx 11 IpakTaueckan pabora
MOOTPYII Ne5 «Pemenne
IKCTIEPHMEHTATEHEX
3anad 1o T: «MeTtamne
[TIARHBIX NONTPYTI.
4 | Metanmm moboyHEX 17 | lIpaxTa4eckas padora | KomTpoasnasm
NOIrpYIm MNeb «llomyaenne pabora N22 no
WENEIHONO KYIOpOCa T: eMeTannsm.
IlpaxTHueckan pabora
Ne 7 «Pemenue
AKCTMEPHMEHTANEHBIX
zanad no T: «Meramme
OOOYHEIX MONTPYIIO.
MpaxTHueckan padora
Ne 8 «llomyuenne cony
Mopas.,

3 | CTpoeHHe BeN[ECTRA B - -

6 | Teoperndeckoe 17 | Mpakruueckas padora | Konrpoassas |
ONMHCAHHE XHMHYECKHX Ne 9 «Cropocts padora Ne3 mo
PeaxiHi KHMHHECKHN peakiHi. T:

XHMHHECKOE Teopernueckue
PAaBHOBECHER. OCHOBE XHMHHY.

7 | XHMHYECKAA T - -
TEXHOTOTHA

B | Xumusa B 4 - -
NOBCEIHERHOH KHIHH

9 | Xumua Ha coywbe 2 - -
obmecTsa

10 | Xum#ua B COBPEMEHHOH 2 - Hrorosaa
HAyKe KOHTPONBHASA

pabota Nod
INogTopesne 1 - -
TEMATHYECKOE ILTAHHPOBAHHWE
10 knace

No Tema ypoka Coneporanme Ypoka OcHOEHEE BHIbI
JEATENRHOCTH YHaMIHXCH
(B2  ypoBHE yYUCOHBIX
aefcreni)

Mosropenne u yraybaenne snanmii (17 9acos)
1 | Avomsi, Monekynel, | ATOMHO - MOJEKYISpHOE ydenne. | OGbAcHAT NOICREHER




Bemectaa.

BemecTsa MONEEYIApEOTO H
HEMOICKYLAPHOND CTPOCHHNA,
KauecTBCHHEIR M KONHYECTBEHHEIR

cocTaB geniecTsa. Monspras 1 |

OTHOCHTETEHAR MOICK)Y IAPHAS |
Maccsl pewectsa. Monsas gons |
MACCORAL a0 WTEMEHTA
BBEIIECTRE.

Hemorcrpagwn. OGpasum BCMECTS
MOTIEKYIAPHOTO H HEMONEKY IPHOT
eTpocEnd. Boarouka mona.

| CrpoeHne atoma

BTOME-MOTEKYIAPHOTO
VHEHHA. OnepuposaTs
MOHATHAMH XM YecKHi
SMEMEHTY, HETOM Y,
WMOASEY AR,
HBENIECTROR A HIAYSCKOS

TENOH.
ObnacHaTs IHAYCHHEE
XHMHYECKOH thoparvITEL
BETIECTREA KAK BbIDEHECHHE
K&9ecTBEHHOID H
FOMH9ECTEEHEOID  COCTABa
BEINECTEA

PaccuMTRBATE MACCOBLIE H
MOTBHBIC JONMH SMIEMEHTOR
B XHMHYECKOMCOE THHEHNH.
Onpegensats OPMYTIEL
COSTHASHHE M0 H3IBCCTHRDM
MACCOBEIM, MO BHEIDM
AOIAM 3TEMEHTOR.

CrpoenHe ATOMA. HsotonmL
Atomnaas opbutats. Pacnpeacacune
IMEKTPOHOB 1O  IHEDPIECTHYCCKHM
YPOBHAM B COOTEETCTEEM ¢
MPHEUHOOM HEHMEHLIDEH 3JHEprun,
TOPABHAOM XVHIA H OpHHIHIOM
[aymm. IMEKTPORHAY

HOHOE TFpaEYecKH H B
BEHIC

OPMYTIEL, VEAILIBATE
RENCHTHBIC MIEKTPOHEL
CpaguMBaTs  INEKTPOHEL,

KOHQATVPAal s

aroMa. KaaccHhurann XEMEYecKEX
WICMEHTOR (5=, p-, d-, f~aneseHTR).
BaaeHTHRIE 3NeKTPOREL

HANOIAIHECA HA pasHbIx
vpoBHsx, @m0 topae,
IHEPTHH.
AXapaKTepHIOBATE
BETEHTHEIE

BOIMOKHOCTH ATOMOR
XHMHYECKIX 3NEMEHTOR

Haobpamare 20eKTPOHHEE |

KOHQHTYPALUMH 4TOMOB H |

IMEKTPOHHOH |

[Teproamueckmii
HAKOH H
[Tepnoamteckan
CHOTEMA
KHAMHTSCKHX
AMEMERTOR

J. 1. Merpeneera

Mepnogmaecimii IAKOH.
QOpMYIHPOEKA 24KOHA B CEETE
CORPEMEHHBIXTTPEICTABNEHKH ]
CTPOSHRHE ATOMA.
Mupososipesdeckoe B HaYTHOS
sHaYeHHEE [IepHOJIHYECKoTD 3aKoHa
J. H. Meunensera. Paxayc aroma.
3aXOHOMEPHOCTH B
HIMEHECHHHCBORCTE MpOCThIX
BEMIECTE, BOIOPOIHRIN COBTHHEHMN,
BEICIIHK

OKCHIOOB H THIPOKCHIOR

B IEPHOIAX H
HNeRTPOCTPHIATENEHOCTS.

TPVTIIAX.

XapaKTepHIOBATE
[MepROIMIECKVIO
CHETEMY XHMHYECKHX
MEMEHTOR

. H. Mengeiccsa Kax
rpatiigeckoe OTOODEHCHHE
[eprogugeckoro akoHa.

IpeacraseBate ceoficTea
SAIAHHEOD. ATCMEHTA H ern
COSMHHEHHH, OCHOBLIBRACE
Ha |leprommsecKon

SAROHS H HMABCCTHBIN
CROHCTRAY

MPOCTRIX BEIECTR
METATIOE

M HEMCTALIOE.

DOLACHATE

JAKOHMEDHOCTH




HIMEHCHHER CECHCTB
AMEMEHTOR,

| OPOCTEIX BEMECTE, BRICTIINY
OKCHIOE H THIPORCHIOR B
TEYIMEx H  [epHozax
TMeprogHackoll CHCTEMEL
lporneampoaTE CTPOSHEE
ATOMEH CEOHCTER
XHMHEUECKHX 3EMEHTOR

B OOpRIOBEHHEIK  HMH

COSTHHCHM, OQUHPRACE HA |

HX NNIEREHRE B
Mepuogrseckoll CRCTEME,
XApaRTEpHIOBATE IHAGEHHE
[leprogageckoro 3aK0HA.
XHMHSECKAT CRAIL XHMAYECKAR CRE%E,  “MI2KTpoHAAd | KOHKpeTHIRPOBATE
MPHPOJA XEMHYECKOl ceRad. Buiu | nonarue
KAMEGeCKol caayE. HoumHas craok, | aXHMHYSCKAN CBEIEY.
KosanenTnas HETIOJLAPHAR | | ObobmaTe NOHATHA
mongpHas  cBgak.  O0MeHmmil W | 4KOBANEHTHAS HeNONEpHAN
NOHOPHO-AKIENTOPHE MEXAHHIMEl | CRAILY, NKOBATEHTIAL
o0pasoBaHus KOBATEHTHOH | IONApHAA CEA3bY, (HOHHAS
MOTRPHOA CES3H. lNeomeTpus | cBE3IBS, HBOOOPOIHAS
MoTeKyasl. MeTannmieckaR CcBA3E. | CBA3LY,  WMCTAITHTIGCKAN
BojoponHas ceRib. CRHILE.
KnaccRQHIHpORATE  THIIE!
NHMHYECEOH CBAZH 0H
OOLACHATE HX MEXAHHIMEL,
[pepckassmars THI
XHMHYCCEOH CBA3H, IHAN
dopayay W QuInHecKne
CBOMCTBA BEIISCTEA,
OORECHATE MEXAHHIME]
OOpPASOBAHHAS KORANEHTHOM
CREIH.
ArperaTHsie AIPEraTHEE COCTORHMA kemectsa. | [IpOrHosHpoRETs CROMiCTRE
COCTORHHA. | THOE! EPRCTANMHYSCKHX PEETOX: | BEHISCTEA, HCXOJAS W3 THIA
| ETOMHAS, MONSKYIAPHAY, HOHHAY, | KpHCTALNRYecKOl
METALTHYSCKAN, FABHCHMOCTE | PEIISTKM.
pHIHYeCKHX cBoficTE BemecTsa oT | OmnpenensTs THII
THOA EKPHCTALTHMECKOH PEIIETEH. | KPHCTALIMYCCKOEPCIICTEMN,
[parsisHel MEOrOOODASHA BCIICCTB. | ONHPARCE HA  HIBCCTHRIC
COBPEMEHHRBIE TNDSICTARTEHME O | PHIAYECKHS CROMCTRE
CTPOSHHH TEEPABIN,  MMJIKHN W | BEIECTEA
rasoo0patHERN BEIIECTE.
Pacdersl no PacserTh no dropMynam H | OCYMECTRIATE PACHETHL MO
VpaBHEHHAM VPABHEHKAM peariwi ¢ | opMynas H YPABHEHHAM
KHMHYECKHX HCNONRIORANHEM OCHORHOIO JAKOHE | peaxuuii ©
PeaKmHE, KHMHYECKOH CTEXHOMETPHH. HCNOTEIOBAHHEEM
OCHOBHOTO 3AK0HA
HEMEIeCcKoH

| CTEXHOMCTPHH.




Henmonwiosats  AnropHTMEL
NpH PEIICHHH 38134,

7 | Iasoebic saK0HE I'as0BEE 3aK0HH. Y paBHEHHE OcymecTBAATE  Pacuersl,
Knaneiiposa — Mesjgeneesa, 3axon | HCOONESYR TA30BEIE
Aporanpo.  Jaxom  ODBEMHLIX | 3BKDHEL
OTHOIIEHHIE. OraocHrensras | Henonssopare anropemdm
NNOTHOCTE ra3os. Cpensas | NpHpemieHHN Ja7a4.
MONSPHAR MECCA CMECH,
8§ | Knaccudmranms KraccHHRATNE XHMHSECKHX XapAKTCpH3I0BATE
KHMHYECKHY PEAKITHIT [0 PAITHUHLIM TPHIHAKEM | NPHIHAKH
peakHii, CPAEHESHHA. Fosorennnie H | XMMHIECKHX pearuHil.
TETCPOreHHLIE peakuan, | Kraccudmumposars
Krnaccuduxanns o THAKY | XHMWYECKHE DPEAKUME 1o
Tennororg xpoexta. OOpaTHMEle ¥ | pazmHYHEM TP
HeODpaTHMBIE pEAKITHH. | CPaBHEHHE.
Katamerageckne
H HEXATATHTHUECKHE PEakilim.
Peaxume ¢ mavenenmes o Hes
H3IMCHCHHA CTCNCHH OKHCIEHAS
ANEMEHTOE B COCOHHCHHAX.
9 | OkBCIHTENBHO— HauMenenua CTENEHE ORBCIEHNA X apaKTepH3I0BATL
BOCCTAHOBATCIBHEE | MEMEHTOR B COSIMHEHHAX, | OKHCTHTCIBHO-
PEAKLHH, OKHCIHTENLHO ~BOCCTAHOBHTENRHRE | BOCCTARORHTETRHERS
peariMe. [MOEI  OKHCIHTENRHO- | PEAKIHH  Ka¥  [pOLSCcCH,
BOCCTAHOBHTEIBHEIX peakiuil. | OpH KOTOPSIX HIMEHAKTCH
Oxucnenne H  BOCCTAHORNSHHE. | CTEMSHH OKHC/IEHHA
OKHCIMTENM H  BOCCTAHOBHTENH. | STOMOE,
Meron anextpommoro  banamca. | CocTaEnsaTs. YPARHEHHA
[loBegerme BEMECTE B CPCOAX ¢ | OKHCTHTCABHO-
PaIHEM IHAYEHHEM pH. | BOCCTAHOBHTETRHEIX
[lepmanranaT kamas Kag peaxumnii © MOMOTIEID |
OKHCTHTENE, lanspaynyecknil | MmeTona
INEMCHT (HAa NpUMEDPE IEMEHTa | MEKTPORHOTD BAnaHca.
JaHEaA), eKTpoas3 pacnanos ¥ | O0LIcHITE BIHEHEES Cpeikl
BOTHED PacTROPOB WICKTPOANTOR | HEMPODYKTH
(kmcmoT, menosefi W concil). | OKHCTHTCIBHO-
OEHCIHTE TR RO-BOCCTAHOBHTENBHEIE | BOCCTAHOBMTETBHEIN
DPEAKITHH B OpEPOMOE, | pearmHi.
NpOHIBONCTBCHHEI XapakTepHI0RaTh
NPOIECCa B AHIHEOEATE TRHOCTH WIEKTPOTHS KaK
OPraHEIMOE, OKHCTHTETLHO-
JemoncTpanss. BOCCTAHOBHTETLHLIY
Bassnmone ACTRHCICPMAHTAHATA HpPCIECE. Ofnscnars
KANHA ¢ CYTRGHTOMEETPNA B PAIHRIX | OPOLCCCE,  NPOTEKAIONIHE
cpenax npH IEKTPOTHIE
PACINABOE W PACTEOPOS,
10 | Baxnefimpe knaccw | Bamnelnme knacesl | Knaccuduoaposats
HEOPTAHHYSCKHX HEOpPraHNtecKHx BEMECTE. | HEOPraHHYECKN® BeINeCTRA
BEILECTE, DIEMEHTEl METANLNE ¥ HEMETALIR § | 10 PAIHLM PHIHAKAM.

Hx nonoxenne B [lepmoxmueckof
CHCTEME. Knaccubhexamis H
HOMEHETATYPS CIDRHEIX

ONACLIBATE  TEHETHYCCKHS

CRAIH MEWOY HIVHEHHRIMHA
ENacCaMHRASOPraHHISCKEY




HeOpTraHHIeCRHK COCTHHEHAH:
OKCHOOEB, HOPOKCHIOE, EKHMCHOT H
conef, Negernueccas

CEAZE MERTY Elaccamy
HEOPTAHHYECKHX COSTIHHEHNE.

BEMICCTE

11

Pearniy HOHHOT
obnena.

Cuntare o cnaleie 3MeKTPOIHTEL
Peaknmn HoEROTO 06Mena |
YCNOBHA HX NMPOTEKARNAA 10 KOHLA,
[onmsse ¥ coKpameRHER
HOHHBEVDEBEHEHHA.
JlabopaTopaeii onerr 1.
Peaxuymmrosnoro odMeHS

XapakTepHI0BaTh VCIOBHE
MpOTCKAHHE PEEKUHA B
PACTROPAX  ANEKTPOIHTOR
Ao wouna Habneogare ©
OMHCLIBATL  XAMHUECKHE
OIEITH ¢ TECMOTIEIY
POOHOTO H3BIKA M H3kIKA
xumuE. [enaTs BLIBOILI 00
PE3VNETATEM MPOBEICHHLIK
XHMHYCCEHX OIEITOE.
CofmolaTe MNpaEHna H
MPHEME] GesonacHoii
paboThl ¢ XHMHHSSCEHMM
BETIIECTRAME H
T200paTOPHEDM

cBopYIoBANHEN.

12

Pactsope

Pacteopsl. Criocolsl BRIDpEKCHWA
KONHYECTREHHOID COCTARA PACTBOPA:
MACCOBAN 0K (IPOmeHTHAT
KOHICHTPALIHA ), MOLAPHAT
EOHHEHTPAIHA. PACTBODEHHE KK
DHIHEO-NHMHEYECKIR npoece.

OBobmaTs
«PaCcTROPLIN,
HPACTBOPHMOCTEYS,
GROHICHTPALHS
DAECTBODORY,
OnepHpoBaTe
KOTHSECTBEHHEIMH
XAPAKTEPHCTHKAME
CONepannd
PACTBOPSHAOTD BEICCTE,
OnHCREATE HPOIECEEL,

NPOHCKOIAITHE pH
PECTEBODCHHH BEIECTE B
BOJIE.

Pemars pacYeTHEE 3AMAYH
¢ DPEMEHEHHEM NOHNTHA
SPACTBOPHMOCTEY,
AEOHIEHTPAITH
PACTEBOPOR:.
Henmoaszosate  anropHTMED
TMPHPEIISHNHE 3818y

NOHATHH

13

Konnonaxsie
PACTEODR

JIMcnepcHse CECTEMEL KommoRIHEE
pacteopsl. MoTHRHERME DACTBOPEL
Jncnepcras dasa ¥ IHCTICPCHOHHAR
cpefia. CYCTIEHIAK 0 SMYThCHE,
3008 B renm. Onanecns .
Dddext Tannams. Koarymamms.
CemumenTamna. CHEEpesHC.
JemorcTpanun. Spdert TurIans.
Jlaboparoprsdl omerr 2. CeoficTsa
KOQ/LIOHIHBX PACTBODOE

XapaKTEpHIOBATE

KOLTOH THRIE

PECTBOPEL.

ObobmaTe NOHATHA
AHOUTOR THEIRPSCTRODS,
#I0NER, «TedbE, 4TYMAHR,
WIMYMLCHAY, HCYCTIEHINAS,
HEOATVIIAIHAY,
HCEMHMEHTAIHAY,
HCHHEPECIHCH,




O LACHITE CITIHYHE

HCTHHHEIX.
CYIIHOCTE MPOLECCOR
EOATYTALUMH B CHHCPEIHCA,
Heenegosars cBOfcTEA
HIVHAEM BIX BEIIECTR,
Habmonare
JEMOHCTPHpYEMEIS

H CAMOCTORTENEHO
TPOROTHMEIEOTNEITEL.
Habmogsms H ODHCHBATE
XHMHMECKHC PCAKOHHE C©
MOMOIIEKY POAHOTO

SIEIKA M HSRIKE XHMMHH.

Henate BEIBOIED o
| PEVIRTATAMNPOBSIEHHEX
XHMHEYECKHX OMEITORE.
Cobmonare npasHza H
npHcMbICCIONacHOH
pafoThl €  XHMHMCCKHMH
BEIIECTBAMHA H
nabopaTopHEMObODY I0BaH
HEM.

EOJUIOHNEIXPACTBOPOR  OT |
OO RACHATE |

14 | Mappomn? coned

Mampomn: coned. [ waponEs oo
KETHOHY, 10 BHHOHY, MO0 KATHOHY H

no  adnory. Peaxums cpeam
pacTeOpoR  conefl: KMCHOTHAN,
menounas B Heftpansrad. [Tommsd
HeoGPATHMBI THIPOIRS.
JemoncTpan=a. Onpensnexne
KHCTOTHOCTH CpemL npH
NOMOUIHHHIHKSTOPOB,
Jaboparopsi OIBIT -
Magpomaacomei.

AApAKTEPHIOBATE
THAPOIHS KAKOOMCHHOE
E3EMMOICHCTERE BCIICCTR ©
BOOG. TpenckairipaTe
PEAKUHIY  CPEAR BOJIHEIX
PACTBOPOB COMEH.
HafmomaTs

AEMOHCTPHPYEMEIS

TPOEBOIAMEIE OIRThI.

XHMHUECKHE PeakUHH ¢
MOMOIIBEY POTHOID A3BIKA
H A3RIKA XHMHEH.

Henars BRIBOME no
PEIVIIETATAM

NpoReleHARN KHMHSECEHX
OTLITOR.

CobmoneTs DnDpapanz o
EpHEMEDeI0nacHoH
paboTH © XHMHUECKHMHE
BEIIECTRAMHA B
| nabopaTopHEM
| oDOpYI0RAHHEM.

i CAMOCTORTCARED |

Habmogath H OnNHCEIBATE |

15 | KoumnnegcHBE
‘ COCTHHERMA

Kosumnexcunie coemurenss. CocTan
EOMONCECHOrD HOHA:
KOMONEKCo00pa3oBaATe b, THTAHIN.
KOOpIHHAIRORHOS YHET0,

OneprpoBaTE  NORSTHAME
#KOMITISKCO0DPAI0BATENE
' CITHTANTH,
{KOOPIHAAIHOHHOS




Hosmenknarypa

KOMIUIEKCHER COBTHHERAN.
IHAUEHHE KOMILTEKCHED
coemrrerni. [lonamae o
KOODOMHALHOHEOH XHMIH.
Jlemoncrpaunn. OfpasoBaHHe

KOMONEKCHEDY COSTHBERME
MepeXOIHEN METAIOR.
JlaGopaTopusifl oneir 4,
[onyuense ¥ ceodficToa

| KOMIITEKCHECOSTHHEHHR.

HHOMO, SBHYTPCHHAR
KOODIHHALHOHHAR
cdepas, HBHEUIHAR
| ROOPIHBAIHOHHAR chepan.
I Knacendmmpopars H

HASHIBATE  KOMILIEKCHEIR
COCOHHCHHS.

Hecnenorame cEOHCTBA
HIYHACMELS BOINCCTR,
Habmeonars
JEMOHCTPHPYEMEIC _
H CEMOCTORTENLHO
NPOROIHMEIEONTEITEL.
Habmoners H ONHECHBATE |
XEMHISCKHE DEakiHH o
MOMOIIEHY POJHOTO

T3IBIEA H A3HES XHMHH.
Hemas BRIBOIR no

PEIYNBTATAM [POBSIEHHBIX
XHMHYIECKHY OTEITOR,
CobmopaTe. DTpasEma ®
mpHeMEIDEIonacH
pafoTel € XAMHSCCKHME
BEIGCTRAMHK H
nabOpaTOPHED

O0OpPY IOBAHHEN.

16

Dontmaomes
NOBTOPEHHE M0
Teme «OCcHORE
XHMMH,

Pemenne 38589 0 BUNOIHCHHE
YOPAKHEANH, NOIBOTRIOUIX
CHCTEMATHINPOBATE H
0DODIMHTEMOMYYEHHRIE IHAHHA [0
TeMe(ICHOBL] XHMHEN.

CocTarnsms  obobimaromme
CNEMEL OeyimecTenaTE:
MO3HABATETLHVIOPCHICKCH
K B OTHOMIEHHH
CODCTRENHEN  JOCTHREHHT
B OpOOecce PEIEHRE
yuefHLIX H
TM0IHABATETLHED IATEY.

KonTponnaas
paboTa Ne 1 mo
TeMe wOCHOBL
NHMHH.

Komrpoas spansf no teme «Denopsl
XHMHH

Oeymecranars
MOIHABATETRHYIO
pediIeEcEID B OTHOMEHHH
coDCTBCHHBEIX  DOCTHREHHH
B NOpOUSCoe  POIICHHA
VUehHEN H
MOIHABATENEHELN 30JaY.

Tema 2. Ochoenbic MOARATHE opragd=ieckoii xvnm (13 )

18

IMpeasMer # 3HauCHHE
OpTaHEYecko
XHMHH

Moaenenne H PasBHTHE
OPraHMYueckor XUMHE KAk HayxH.
Npeamer

H IAM0AYH OPTraHHYecKOR XHMHH.
MecTo ® IHAYEHHE OPrAHHY9SCKORA
XHMHH B CHCTEME eCTeCTREHHEIX
HAyK. BiaHmMocEih HEOPranHSeckay
H OPradH4eckiEyN BEMECTR.
JAeMoRCTpAIAN,
OPraHNISCRIE MONCKY T

Monemm

PazmidaTs MpeIMETRL
HIYVSCHHS OPTAHHTECKOH H
HEOPTEHHYSCKOH XHMHH,
CpaBHHBATE OpraHiY9ecKHe
H HEOPTAHWYECKNS
COeTHHSHNA.

Habmozars
AEMOHCTPHPYEMEIE  OIEITHL
H  OOHMCEIBATE HX ©
MOMOIIBR




pOodHODO H3IBREA H  A3LEA

XHMHH.

19 | Pemenne zanaq ua Pemenne pacueTdrRN 38739 Ha | QeyInecTRRATE pacdeTsl 0o
YCTRHOBICHAS YCTAHORNEHHS DOpMYT | YCTARORMSHHID fhopayi
thopaya YTNEBOOOPOOOE [0 JMEMERTHOMY | YITIEBOJOPOOOE o
YIAEBOAOPOIOE COCTABY H MO AHATHIV NPOIYETOE | AMEMEHTHOMY COCTARY H IO

EropaHIs BHATHIY OPOIYETOB
CrOPAHHA,
Henons3oBaTe  ANropRIME!
OpH pelleHHEH 38044

20 | Nprasae OcobeanecTi OpraHrIecKms OGBACHATE NPHYHHE
MHOTO0GpEIHE pemecTs. [Tppanne mporoobpazns | Maoreobpasss
OPTAHHUECKHX OprEHHYECKIY BEIIECTE. | OPFAHWSECKHX BEIIECTR,
COENHHSHHH Opramdyecykse pemectsa b npapone. | Habmomars

Yraepoansi CKENET | AeMOHCTPHpYEMbIE
OPraHHYecEOiMONEKYIE, ero THORL | ONLITEI H OMHCEIBETE HX C
UHKTHYECKHE, ANHETHYECKHE, | MOMOMER POIHOTD H3LIKA
KapbomaxmmicckHe H | H #35IKA XHEMHH.
reTePOLIHMEITHYCCRHEE CHCTICTBL

KpaTHOCTE  XHMHMECKOR — CRE3W

(BHAE CRA3EH B MOMEKynax

UPraHA9ECKHE BEIIECTR, OOHHADHBIS,

IROHALE TPORHER). Mamenenne

SHEPrHE CcBadel Memay ATOMAME

yrIepoma IpH YEETHICHAH

KPaTHOCTH CBASH.

Hachnnernsic 7 HeHACHINEHARIE

COCTHHENHA.

Jemoncrpanumn. Monean

OPTaHHYECKEN MOTeKyT

21 | SnexTponHoe INEKTPOHHGE CTpOeHNE H | KapaKrepRIosars
CTPOEHHE H XHMASECKHE CBASH ATOMa YIepona, | oCobeHHoCTH CTpOCHHA
NAMHYECKHE OcHoBHOE H BOAOYIEHHEIE | ATOMA VTTIEPOTA
CHA3H ATOMA COCTONHHS STOMOE Ha NOpiMepe | ONHECHEATE HOPMANLHOE R
¥raepooa YTIEpOda. BosDYHISHHOE COCTORHHA

Iabprmizanns sTosmEsx opbETated, | aTOM YIIEPONA H OTPAMETE
€€ THIR L8 OPraHATeCKHX HX rpapHIecKH.
cocoMHCHHA:  spl,  sp2,  &p. | OncpHpoBark MOHATHAMHA
OOpaszoBanse o H #-CBE3CH B | «rHOpMIH3ANNA
MOMEKYIAY oprasvackny | opbutanedis, wspi-
CoeNHHEHHT. [pocTpaHcTREHHOS | MEOPIIHIANRDY, HEp2-
CTpPOCHHE OPraHA9ecKHy | THOPHIHIAHAY,
CoeTHHENHI. #SP-THODHIH3ANHD:.
OnHCRIBATE OCHOBHEE
THIB
MHGPHIHIALKH aToma
YIIepona. O sucHITS

MeXaHHIMBL IJEPEJ'DHEHH!I
O~ H T-CEAZeH B BOOITEEY T8
OPTAHMYECERY COSIHHeNHE




22 | Crpykrypuas XHMUYECKOE CTPOSHNE KSK DOPATOR | GOpMYAHPOBAETE OCHOBHERE |
Teopus COSNHIENHA ATOMOB B MOTNEKVIE | NONOMEHHN  CTPYEIYDHORM |
OPTAHHYECKHY COTMACHD HX BATEHTHOCTH. TEOPHH OPraEuH ecKHy |
COCTHHEHHH OCHOBHEE TONOEEHRS TEODHH BeIIECcTE.

XHMHYECKOro ctpocasd | [Ipencrasnare  exmag @, |
oprafmdccKEX coegmmenni A, M. | Kexyne, A M. Byrnepoga,
byrnepora. 3asucmocT: ceoficra | B. B. Mapxosmukons, I |
BEMIECTE Tlomera ®  PAIBHTHE |
OT XHMEYECKOID CTPOCHHA MONCKY]L. | OPraHHyechOl XuMHH.
CrpyxTypHas dopmyna OneprpoRaTh  DOHATHIME
4BATEATHOCTEY M #CTENEHE
OKHCTEHHES,
(XEMHYECKOE  CTPOGHWEN,
ACTPYETYPHEA Qopayas.
Mogeneposate MOBEKYIR
HEROTOPEIX ODTAHHYECKHX
B BEIECTE
21 | CrpykTypHAS Hzomepus 1 maomeprl. Crpyrypras | OnepHpoBaTh  NOHATHAMH
HIOMEPH H (POCTPAHCTBCHHAS — HIOMEPHA. | GHIOMEDY, HIOMEPHEY.

Hzomepins  vrmepomsoro  ckeneta. | OnHCHBATE

Haomeprs monomeHHs, HpOCTPARCTREHHYIO

Memsxnaccoman H3oMepua CTPYETYPY H3YIaEMEIX
BELIECTE.
Ompagare  cocrae o
CTpOCHHE
OPTAHHYECKHY COEIMHEHHH
¢ MOMOMEID CTPYETYPHEIX
bopmyn.
XADARTCPHIOBATE BHIE |
HIOMEDPHH.

24 | llpocTpancTeennas | Bups npoctpancTeersoll uzomepusy. | OnepupoRaTs  moHaTHIMH

HEOMEDPHS OTITHHecKan H30MEpPHA, HH3OMEDY, THIOMEPHAN.
AcAmMMeTpHycciEil aToM yInepoga. | OnHuckiBaTs
CreEgeckRse SHTHOOZRL | OpOCTPAHCTREHEYIO
XHpATEHOCTE. XHpankHER H | CTPYETYDY HFYIEEMEBIN
AXHPATEHELE MOMCKYEL | BEIMECTE.
leomeTprueckas  Wiomeprs  (une-, | OTpamaTs COCTAR "
TPARC-HEOMETHT) CTPOSHHE
OPradHSeCcEH X COCIHHEHHA
€ MOMOWEK CTPYETYPHLIX
POPMYTL.
| XapaKTepHIOBATE  BHOM |
| H3OMEPHH.

25 | DnerTponHbIC BNEETPOHHOE cTpoesne | ONEpHPOBATE  MOHATHAMEA
apherTH B OpTaHHYecKEX RemecTs, Biamwmmoe | «HEDVETHEHEER  adderTs,
MOTEKY AN BIHAHHE dMesoMEpHER Sduberme.
OpraHH4eckix aTOMOE  H IpyIm ATOMOB. | AApaKTEpRIORATE
COETHHEHHT FNeKTPOHKEEE sipierTid. | ocobenHOCTH

Humyxraeani 5 HHIYETHBHOTO "
ME3OMCPHBIH apdresTel. | MesoMeprOTO 3bderToR

| ITpeacTaRneHuE 0 PESDHAHCE

[Ei OcHOBHME KNacek! | KraccHOHKATHA OpraHdseckns KaaccudHuHpOBATE




OPraHHYecKHX BemecTe, OCHOBHEIC KIaCCh OpPTaHHYECcKRE
COCTHHCHHH. OprafKYeckX COCIHHCHHMA. COETHHERHS [0 CTPOEHHK) |
TomonorpecEne perosme xmaccrdrkanyn yrhneponHo# HenH ® THOY :
PAIED OPraHH%ecKHEN COSTHHEHM. yrnepon - yInepogwuol
Homarse o  DYEEUMOHATRHOM | CRA3H,
TPYIIE. KnaccHdHranug | KiaccHhHIMPOBATE
OPrAEHHYECHHX  COEOHHEHHH 00 | TpOHIBOTHEIR
YHKIHOHATEHEM TPYOIEM. | YINEBOROPOLOE o
lomonorna. Y HEIHOHATRHED
FNomonorn. CoMonorsgeckas TPYOIaM.
pasHoCTE. [oMonoreueckie pas O6obmare sEamEs H
AETETE BRIBOIE o
FAKOHOMEPHOCTHX
HiMeHenHni CEOHCTE
BELIECTS B
TOMOJOTHSECKHN [AJIAK
27 | Homensxnarypa Homergnarypa opranideckex Hatpmmats  OpraEEYecKHe
OPTaHHYECKHN BEUIECTE, Mexyaapogaas | coemuuenns B
COSTHHSEME (CHCTEMATHSCCKAR) HOMEHKTIATY A COOTBETCTEHH © NPAEHIAME
OPTaHHYMECKHX BEINECTE H MPHHIMIE | HOMeRKIaTYpe TUPAC o
obpazoBaHRs HaIBaHE | pAlHOHATEHOMH
OPTaHHYCCRHN COCOHHEHHH. | HOMEHKTATYPSIL.
PaumoHATEHAR HOMEHETATYDA Haxomurs CHHOHHME]
TPHEHAMEHELK HAABaREH
OPTEHHMCCKHX COCTHACHHH
28 | OcobernocTr B Enaccudrranna v ocobeHHOCTH JeMoHECTPHPOBRATE
kiaccrpHEAIHE OpTanHYeckEy peaknnii. Crocobn NoHHMARHEE  O0CODSHHOCTH
OpraHKSeckns sanHced peakituil B opranpYecKo NPOTCRAHHA OPrEHHYECKHN
peakiHi xuMHH. CxeMa H ypaBsHeHue. PRAKUHH B CPABHCHHH ©
YCI0RHA MPOBEISHES Peakiiii. HEOPTaHHSECKHMH.
Knacendmmwanna peakTHi | JanHCEBATE VPABHEHHA
OPrafH4eCcHx BCILECTE o0 | OpraHH9ecKHy PEAKIIHA
CTPVETYDHOMY cmoco0aMy, TPHEATEME B
TPHIHAKY: JAMEIEHNE, | OPTAHHYECKOl XHMHN.
NpHCOSTHHEHEES, ormenneinne. | KnaccubHIMpoBaTs
Peakumonnzie NEHTDPRL | PEAKIIHE MO CTPVETYPHOMY
[TepronaansHEEe TOHATHE O THIAX | TPHIHAKY.
W MeXaFHIMaX  Opragugeckuy | OnepHpoBaTts  NOHATHAMH
peartmit, [omonrregecknii weBobonHbE PRIHKATR,
A FETEPOIHTHYCCKHE PA3DPLIE AHYRIEOHHTS,
EOBATEHTHON XMMBETHECKOH CRATM. #AMEKTPODE .

CrodoTHOPATHKANLHE 1 HOHHBI
MEXAHHIME! pearimn. [ToHATHE O
cRODOTHOM panHKane, Hykneosdune
W AneETpodEne

OOLACHATE  NPOTEKAHHE |
KHMHYICCKHX PEAKIHE |
MEXTY — OPTAHNIECKHMEH |
BEIECTREARME, HENOARIVE |
IHEHME 00 HX MEXaHAIMAX,
[Mporrossposats

BOIMOMHOCT: NPOTERAHHA
XHMHYCCKHX Peakund Ha
OCHOBE SHAHHEA ob

AMEETPOHAOM CTROSHWH
BETMECTE




29 | OXBCIHTENEHO= OKHCIHTENLEHO-BOCCTARORHTETENER | O0LICHATE, YTO HAIRIBAIOT
BOCCTAHOBHTENBHEE | PEAKUHH B OPraHHYeCKOHNHEMHHE. OEHCTICHHSM H
PCAKIIMH BOCCTAHOBIEHHEM B
B OPraHHSCCEOH DPTAaRNYSECKOH XHMHH.
NHMHH COCTARNATE VPABHEHHA

OEHCIHTCABH-
BOCCTARORHTEIRHELX
OPraHHYECKHN pPEARTHA © |
OOMOIIERDY METOna |
IMEKTPOHHOTD Ganaxca

30 | Ododmarimnes Pamesne 33084 H BLMOTHEHHE Cocraansams  odobmaronme
MOBTOPEHHEE TI0 YTpAHERHE, TOIBONTHIIEY CXEMEL
Teme «OCROBHEE CHCTEMATHIHPORATE H 0bobumMTs OCYIECTAIRTE
NOHATHS NOTYYeHHEIR THAHHA 10 TEME MOAHARATE THHYIO
OpragHuecKol wClcHOBHEE TOHATHA OprafEgeckol | peuercHI0 B OTHOIIEHHH
KMMHEHS XHMHEH?, COOCTBCHHRIX  TOCTHRCHHH

B MPOLECCEPEIICHHA

VHEDHEI (£}

OMHABATETLHER 3aam,
Tewa 3. ¥raesogopoms: (26 1)

31 | Amgamel Crpoenne, | AnKaHbL DNEKTpOHEOES " | Hasumars  amkamm mo
HOMCHKIATYPA, NPOCTPAHCTECHHOC CTPOCHHE MCHTYHADOIHOH
HIOMEDHE, MOEKY B METaHA. sp3- | HOMEHEIATYPE.
HINeCKHE rHOpHIanns  opbOaTanch aromop | OOBACHATE  MIEKTPOHHOL
CBOHCTEA. NTIEpoaa. CTPOCHHE MOJCEY.

FoMonorwgecknil pan 1 obimas HIVHEHHRBIX BEMIECTR,
dopayia aneanon. | D0oDMATE  3IHAHHA 1
' Crcremarmaeckas HOMEHENATYPA | JeNaTh BRIBOIED o
| ANKAHOE B AKOHOMEPROCTEX
panuEanor, Hzodepus yraepommoro | H3MeHeHHR  cROficTE B
CEeneTa  AIKAHOB.  PHIEYSCKHE | TOMOMOTHTECKOM paAIY
CBOHCTEE AMTKAHOE. 3AK0OHOMSDHOCTH | ankanes.  Moaennposate
H3IMEHEHHA DHIHYECKHY CROACTR. MOMEKY IR H3YHEHHRX
JemoHCTPAIN. CocTapnerde | KNACCOR BEINECTR.
MOOEned MONEXYT ANKAHOD. Hafmopate
ACMOHCTPHDYCMBIC
OOETE H ONMHCBIBATE HX C
MOMOITREY POAHOND #3REA
H A3EIKA XHMHH

32 | XuME9eCKHS XuMuueCKHe CBONCTER ANKAHOB: | XADAKTEPHIORATE

CROHCTBA ANMKAHOE. TAIOTCHEPOBAHME, HUTPOBAHHE, BAWHER N
ASTHAPHPOBAHES, TCPMHESCCEOC XHMHYCCKHE CROACTEA
PASNOMEHNE (THPOMHZ), TOPEHHE KAK | ATKAHOE.

OOHH B2 OCHOBHRI HACTOHHHEOR
TEMIa B NpOMBILTERHOCTH H EI.HT}'.,.
KATAMHTHYSCKOS OKHCISHHAE,

[poraoaapoBaTE CROHCTRA
HIYIAEMBIX BEIMECTE Ha

GCHOBAHHHA TEODHH

EPekHHT KAK CTOCODE NOMyIeHHS KHMHYCSEOTO CTPORHHA
BAKHeHIITHY COeTHHSHHH B | OPraHddcCcEMx BEIECTR.
OPraHA9IecEoM cuaTese, | Mecnenopars CEOHCTBE
HEIOMEPHEAITHA KK cnocol | H3yHaeMbix

TIETY SR H ST BEICOROCOPTHOND | BEIISCTE.




OenspHa,  MexanmsM  peaknEm
CROBOIHOPEIHEATEHOTD

JAMEUSHIA {Ha OpHMEpE
XAOPHPOBAHMA METAHA).
JemoreTpannn. BpoMepopaHme

reKcana Ha creTy. lopenns meTana.

[Mporosuposats ceoficTea
HERIVYEHHEX BCINSCTE OO
EHAMOIHH ©

HIVIEHHLIME  BEINECTRAMH
TOrD JKe

TOMONOTHYECKOTD pALS.

Oraomenre MeTana k pactsopam | Hafmonams

[EPMAHTAHATA KAMHE B OpOMEOH | JeMOHCTPHPVEMBIE

BODE. OTEITE] H ONECLIBATE HX ©
OMOTEE
POAHOTO SIRIKA M S3kiKA
XHMHH.

33 | omygerne » CHHTCTHICCKHED cnocoDsl | XapaxkTepH30EaTh
OpHMEHEHHE MOIY9CHHA  ankaHoB.  MeTomm | MpoMBITLIERA kR H
ANKAHOB. MOTYHEHNS ATKAHOB H3 | Ta00paToOpHEE CROCODET

ATKHITANOFEHHAOR NOTYNEHHS ATKAHOE,
(peaxuns Biopua), | ConocTaenaTe XAMHYECKHE
AeKapOOECHTHPORAHNEM conelf | cBOHiCTBA  AMEAHOR e
EapOoROBEI RHEOT H | 0OOBCTAME DpEMEHEHHS.
HIEKTPOMIHIOM PACTBOPOB
coned xapboroskx knenoT. Ha-
XOXIeHHE AMEAHOR B OpHPOJE
H MpHMEHCHIE ATKAHOE,

34 | HExmoansan Hsknoamxass. Crpoende momexy’ | Hazmears IMKNOANKAHE 00

uminoankanos, Obmaz  doparyaa
UHEIOATEAHOR, Homerkmarypa
HHETOATKAHOB. Haomepna
HHEIOATKAHOR: VIECPOIHOTO
CRETETA, MEFETACCOBAT,
OpoCTPaHCTREHHAR (UHMC -  TPAHC-
HIOMEDHA ). HanpaseHuke "
HEHANPAKEHHLES IHKILL

CneunduEa cBOHCTE IHENOATEAHOR

¢ MAIMM  pasMepoM  [HETA.
XHMHYECKHE

CEOACTEA ITHETOMPONAHA!
TOPEHAE, PEARIHN  NPHCOCIHHCHHS
{THIpHpORaHAS, MPHCOEIHHEHNE
ranoreHon, TANOTEd0BONOPOIOE,

BOIE) H UHKTOPEKCAHA: DOPEHHE,
PCAKIINE PEIHKANBHOID IaAMEeHHS
(xNOpUpOBAHHE, HHTPOREHHE).
Honygenne — UHKTOATKAHOE H3
ATKAHOE H OHrATOrCHATKAHOR,

MERTYHADONHOR
HOMEHEIATYpE.
KapakTepHIOBATH
BRAHEHIIHE
XHMEYECKHE
HHEIOAIKAHOE,
Ofobinare  3HAHME & ®
JenarTs BRI o
JAKHOMEPHOCTHX
HIMEHEHHH

CEOHCTE B FOMONOTHYECKOM
PENY HHETOATRAHOR,
Mpormosnposats ceoficrea |

CHORCTRA

HIVHSEMBIX.  BEMECTE HA
OCHOEAHHH TEOPHH
NHMHHCCHOTO CTDCEHHSR

OPTaHAYECKHX BEIIECTE,
[IporHOdWPOBATE CROACTRA
HEHIYHEHHEX BeWISCTE [0
SHATOTHH ¢

HIYMCHHBIMH  BCIISCTEAMH
TOrD e MOMONOrHYecKors
PRI

KapaKTEPHIOBATE
MPOMEIITTEHHER

H mabopaTopHERE CIOcofs!
MOMYSENHA [THKTOANKAH(E.
COnOCTARNATE XHMHEYECKHS




CBORCTREA [IEENOANKAHORE C
OONACTAME III.].'-EHE:H:H.‘E.

| Barpepa). KauecTREeHHEE pPeaRIEH

| THOPOTANOTERAPORAHRAE, THAPATAIAS |

ankenon. Ipanano MapkoRHHEORA H
ero oGLACHEHHS ¢ TOMEH IpeHEA

arexTpoRHOH Teopun. Pamnxanshoe
NPHCOCINHCHHAE OPOMOBOAODOIE K
ANKEHAM B DPHCYTCTBHE Meperucel.
Oxacnesns  ANKeHED:  FOpeHHE,
OKHCISHHE KHCIOPOI0M B
NPHCYTCTBHE NJIOPHIOE MNATaTHA
(II) w meom (II) (Bakep-mpouecc),
OKHCIEHHE EKHCIIOPOL0M B

NPECYTCTBEN  cepelpa, CIHHEJ'H:HHL‘I
TOpATHM MOIKRCICHHREM DAcTBRODOM |
NCTIAHTAHATE EATHA, OKMCISHHE
MEPMAHIAHATOM KATHA  (peaKiHA

HA JBORHYKY CEA3,

JdemoncrpanEn, [Tonyuenne
ITHIEHA peaknHell  NerHIpaTanHe
sTagona. OTHODIEHH: JTHISHA

K PECTBOpAM MCPMAHTEHATA KATHA H

BpoMeol Bone, NOpEHnE STHIEHA,

| 35 | Aaxennt. CrpocHHE, | ANKeHEL IEKTPOHHOE B | Hasmeate  anwenst  no
HOMCHEIATYDA, MPOCTPEHCTBCHHOS CTPOCHHE | MERIYHAPOIHOR
HI0MEPHH, MOMEKYIb STHIIEHA. Sp2- | HOMEHENATYDE.
ke rebpaananmaopbaranei  aromos | OPLACHATE  AMEKTPOMHOS
cROACTBA. yraeposa X- " n-CBA3H. | CTPOSHHE MOTEKY
I'omonorsgecksit pan H3Y4CHHBIX BEIICCTE.
H obmas HopMyIa ATKEHOR. O0obmarTe  3HEHHA M
Homenxnarypa anxenos. Hsomepus | nenats BhIBC Ik &
&THCHOB:  M[NICPOIHOID  CECICTE, | 3AKOHOMEPHOCTHX
MONOEEHNA KPATHON CBAIH, miMeHeHrcROlicTR B
MPOCTPAHCTECHHAR (FEOMETPHYSCKAR | TOMOTOTHYECKOM pamy
HIOMEPHA, HTH UHAC-TPAHC- | ATHEHOE.
HIOMEPHS ), MERETACCOEAN. MonemHpORETE  MOTEKYIRI
hrEgeckre ceolicTea aAMKeHOR. HIYICHHBIX KT8cCon
| BEINCCTE
36 | MpakTuaeckas CoCtTaRNEHHE MAPDCTEPAHERRX MonDeTHpOBATE MOMEKY IR
pabdora Ne 1. Mom2Tel MOMEKYTL ANKAHOB, | HIVIEeHHBIX KISCCOR
«Haroronnenne ITHETOATKAHOR, ANKEHOR, | BEHIECTE.
MOJenell MOneKyn ANEATHEHOE, XIOPANKAHOR. Bumenare  ocobeHHOCTH
OpraHHYeCKHY CTPOSHHS MOTIERY T
BELIECTEY, MY HEHHER ENACCOR
BCIIEACTE.
37 | XeEMEueckue XuMHEgecKHe cRONCTES ANKEHOE. XapaKTepHIORETE
- | cBOHCTBA ANKEHOB. Peawumn AEEETPOQEILHOND | BAHCRIINE  XHMHYSCKHE
58 OPHCOSTHHEHIE K&K cnocod | cBOACTEA ANNKCHOR.
MOTVIEHHS HVHEIHOHANRHRX | TIpOrHosApoRaTeE cROHCTRA
MPOHIBOIHEIY VINICBONOPONOR: | HIVUSEMEDY BEMECTE HA
FHAPHPOBARKE,  ANOrEHHPOBAHNE, | OCHOBAHHH TEODHH

NHMHYECKOTO CTPOEHHA
OPraHHYECKHX BEINCCTE.
Hecnenosars epoiicTea
HIVHACMEDL BEINECTR,
[IpOrAOIRPOBETE CROHCTEA
HEHIVUEHHEIY BEMECTE 0O
AHAMOFHH © H3YCHHBIMH
BCIICCTBAMH — TOIQ e
TOMOIOTHYECKON) PAa.
Habmogats # OHMCEBRATH
AcMOHCTPHEYEMEIS OTBITR.




39

[MomyicHne B

MPUMCHEHHE
ANKEHOR.

Mposeimnenspe B nabopaToprsle | XapakTepHIoBaTh

COOCOOL DONYHEHHT ATKEHOE.

NpOMLITITEHHBIE

[lonywense ankenos 3 ANKaHCB, | B NafopaTopHile CROCOBE

ranoreHANKAHOE,
Ipagnno

CTIHPTOB,
JHTANOTCHANKAHOE.

Badiness. [loTHMEpPHIANNS ANKEHOB. |

MoamMepH3aNAS Ha KSTATHIATOPAX
Harnepe—Harra. [TonmaTanen kak
EPYIHOTOHHARHBH OPOIVET
NHMHYECKOTO NPOUIBONCTEA.
[Ipavenerie ankeHoB (3TRICH

H NPOIHIEH

MpaxTaaecskas
paboTa Mo 2.
allony=HcHHe
ITHIIEHA W HIVICHHE
ero croicTE.

MOMYSEHHA ATKEHOD,
COMOCTABNATE XHMHYECKHE
CROHCTEA ATKEHORE ¢
OONACTAMH OPAMCHEHHA.

Honyyenne 3THNEHA B3 CMECH
cepHoit  mMcnoTel  (KOHIL) E
ITHNOBOTO COHpTA, BiaumoneiicTene
ITHNEHA ¢ OpOMHOR  BOJOH,
MOEKHCTEHHEDM DPacTBOPOM
MEPMARTARATA  KaMHA, [OpeHHe
ITHNCHA

KHMHICCKHE
o

Hposogwrts
IKCOEPHMEHT
MOTYSEHHED ITHIEHA,
Hafmogare. B OMACLIBOTS
CAMOCTOATENEHD
MPOROIHMEI2  OMNEITEL
MOMOIIER POOHOTD AILIKA
H A3BRIKA XHMHH,
CodmomaTs npaBMas H
TpHEMEL BezonacHof
paboTE! © XHEMHESECKAMA
BEIIECTRAME M
MabopETOPHEM
obOpPYIOEAHHEM .,

41

A EaneHs

Anxamwens). Knaccuduranns
ATKATREHOB no EIAHMHOMY
PACOIONOARHHID KPATHREX CeRE3cH B
MOTEKYTIE. CreodensocTi
HICKTPOHHOTO H NPOCTPARCTRENHOT
CTPOCHHA
CONPRACHH B ATKATHEHOR,

Obmas GopMyna alRaIHEHOB,
Homenknarypa  wm HIOMEPHS
amEATREeAOR. OHINYECKHe CROHCTEE
ATRATHEHOD. MHMHYECKHE CBORCTES
ATEATHEHOR: PCAKIMH
[PHCOSTHHEHHS (THOPHPORARAES,
TANOreHHAPOBRHAE ), TOpPEHHA  H
nogemepmsamesn.  1,2- ® 0 1.4-
NPRCOEIHHERHE, [Moxyuenne
ankamAeHon. Cuares

GyTagHena w3 DyTaHa B TaHONE.

Hasumams amaimens no
MEHIVHADOIHOH
HOMEHKIETYPE.

OOBACHATE  IMEKTPOHHOE
CTPOSHHEMOIEKYT
HAVHEHHEIX BEUISCTE.
KmaccnduunposaTe
OHEHOREE

¥ITIEROAOPOR.

X aparTepHI0BATL
BaEHCHIIHE

HHINYCCKHE H XHMEYECKHE
CROACTRA ANKAIHEHOE.
[Mporrcinporate CcBOMCTEA
HIVHaSMEIX  BEINSCTE  HA
OCHOBAHHM TEOPHH
KHMHYECKOTO CTPOSHHA
OPraHH4YeCKHY BEIISCTH.
XAparTepH3IOBaTh
TPpOMBIUNERANE  CHOCOGED
MOMVHEHRS ATKAIHCHOE

42

[ lonnMepr3ama.
Kayuyk. Peanna

Momameprzanna. Kaysysn., Braan
C. B. JleGenera B nony4eHRE

CHHTETHYECKOTD KAyVayHa,
Bymxanmsaums  Kaygykos  Pesuna
Muoroobpasse RHIOR

XapaKTcpH30BATE
NPOMBIILICHHRME

M rabopaTOpHEE CHOCOGED
MOTYHEHRA KAYTYROE.
COnmoCTARNETE XHMHHECKHE




CHHTCTHYCCKMX — Kay9yKOB.  HX | CEORCTRA ANKANHEHOR ©
CEOHCTRE W MPEMEHEHHE ODIACTAMME MPHMEHEHHA,
43 | Ammne. Crpoenne, | ATKHHEL OnexTpoHHOS # | Hasemeates  adEmEM 10
HOMEHKIATYpa, NPOCTPAHCTECHHOE CTPORHHE | MERIYHAPOHOH
HIOMCPHEL, MOTEKY kL ALCTHICHA. Sp- | HOMEHEIATYE.
HIHUSCKHE I'mbpunpzanns  opburaneii aTomom | ODRACHATE  JMEKTPOHHOES
cBOACTEA YIIEpona, CTPOCHHE MOTIEKY T
lomonoravecksit pan 1 obas HIYHEHHEX BCIIECTE.
fopmyna amkeHOB. Homesknarypa | Obobmsre  3Hamms ® |
anensos. Hiomepna anxemon: ALnaTs BRIBOIbL o
YIASPOOHOTO CEENETA. NONCKEHHS | JAKOHOMEPHOCTAX
EPATHOH CEA3ZM, MCRHTACCORAT. HiMEHEeHHH  ceRoRCTE B
DUIHYECKHE CBOMCTBE AMKHHOB. TOMOTOTHIECKOM pRay
ANKHHOB.
MozemHpoRaTe  MOTEKYIR |
HIYEHHBIX KABCCOE
BCLICCTE.
44 | XuMuuccEHe NHMHYECKHE CROHCTRA ATKHHOB, XapaKTepHIORATh
CROHCTBA ANKHHOB Peaxmis MpHCOSTHHEHNA KEX BERHEHIIHE  XHMEHECKHE |
cIocol NOMy9eHHA FOIHMEPOB CBOHCTBA AMKHHOE. '
H IPYTHX NONEIHEX HPOJVETOH. IporaosnposaTe ceOlicTsa |
IMaapupoRanne. PeakTiun | WIyHaeMeIX  BEIECTE  HE |
NpHCOSTHHEHHES rANOTER0R, | OCHOBARKN TEOPHH '
raNiOreHOBOOOPOO0E, BOJEL | XAMHYECKOTC  CTDOCHMA |
TpaMepuzais ®W  JIHMEpPHIANHEE | OPraHHuecKHX BEIIecTs.

ATETHNERA, Peakmmn 3anMemeHHa.
Knenorarie cpofCTER ANEHHOE

C KOHUEBOH TPOHHON CBA3EID.
AUeTRIEHHILL ORHCHEHNS ANKWHOR
PacTBOPOM TEpMANTAHATE KATHN.
lNopenHe ancTHICHA.
Jemoncrpanmn. [Tommeane
AIETHIEHE THAPOAEIOM KapOmOoa
Eaneins. OTHOWEHHE ANCTHICHA K
pacTBOpaM NepMAHTaHATA HAIHA o
fpomu0i Bode. TopeHEe aneTHICHA,

[Mpormoanposate cROHCTEA |
HEH3IYUEHHEIX BEIIECTH 0O |
AHATIOTHH ¢ MIVUEHHEIMH |
BCHIECTBEMH ~ TOTO e |
FoMOMGTIHYSCKOND pEIE,
Habmozars # OOHCHIBATH |
AEMOHCTPHPYEMLIE OITRITE.

45 | MNoayaenne lNoayuenne auermnesa nupomrsoM | XapakTepH3oBaTh
H [PHMCHCHHS METAHA H KAPOHIHED METOIOM, IPOMBILICHHBIE
ATKHHOE, Cunres ATEWIHPOREHHEM | B 1800pETOpHEE COOCOGLI

AlSTHIHIOE. [Ipitmenenne | TOTVHCHHA ANKHEOB.
aneTHiena. lopenne anerunena kak | CONOCTARNATE XHMHMCCKHE
HCTOMHHE BRICOKOTEMIEPATYPHOrD | CRONHCTEA  ANKHHOR  ©
NA3MEHH 718 CBAPEH H PeIkl OfMACTAME PHMEHEHMS,
METALIOE.

46 | Pemenune 3aqaq Brmmonuense ynpassesiii no Henons3oBaTe  ANTODHTMB
H BEIMOTHERWE TEMEM CATKARED, €A THEHEDY, OpH pemeHRHE 2ajay.
VIpaAEEHRA A AJTHIEHED HA cocTapnenns | COCTARNNTE YPABHEHMA IO
MO TEMAM YPaBHCHHMH peakiMi, | 3a0aHHEM CXEMAM
o ATKAHBLY, COOTRETCTEVHIIINL 3I5IAHAEM | TPeRpAMEHH.

o A JTHEHELY, CHEMAM, COMSPMAIITNM HENMIBECTHERIE
LA THRMHED, pemecTes. Pemenne aagas,
47 | ApoMaTHuECKHE Apertl. HeTopua OTEDRITHS Hazseate  apeHst  mo




YT IERONOPOTEL Gersong. ConpemeHHEE | TPHBHATEHON H
Crpoerne HpeacTaseHns o0 SNERTPONHOM M | MCHEIIVHAPOOHOH
OEH3IBHEOTO OPOCTPAHCTREHHOM CTPOCHHH | HOMeREIaTYpe, OORACHITE |
KONRLA, Berzona. Dbmas dopMyna apeHOB. | MNEKTPORAROS CTPOCHHE
HOMEHEIATYPA, Haomepna H HOMEHKIATYPa | MOIEKYT H3YICHHBIX |
HIOMEpHS, TOMOTOTOR BELECTE.
thHIIECKHE Oerzona. Miaowmepas mrzavemenssrx | Ofobmate  amamms H |
cBOCTRA BeH3010B Ha OPEMEPE KCHAONOB. | JCMIETE BEIBOE a |
Du3pyeckHe ceolicTra SeHaana, SEKOHOMCPHOCTI
MiMeHeHHE  cBOlcTE B
FOMOTOTHYECKOM pamy |
ApeHOR.
48 | Xovuuccrre Xumuueckne ceoiicTea Genaona. XApaKTepPHIOBATE
¢BoiicTEa GeH3ona Peaxiun 3aMemennd B GeH30NLHOM | REKHEHIIHE
H Ero roMonoroB A1pe (3exTPOdHIBHOS IMEIIEHRE ). | XEMHISCKHS croiicTRa |
ranoreHAPOBAHHE, HHTPOBAHKE, | AEHOR,

AMEHTHPORAHNE.
Peagmuunpucoesunenns K SeAsomy
(THOPHPOBEHHE, [AIOMEHAPOBARHE

(XnopHpoBaHEEe Ha cRETY)). Peakums
ropenss. OcobeHocTd XEMEYecKux

ceOfCTE ANKANDeHION0E HA DPHMEPE
Tonyons. BrapMHOC BITHAHHE ATOMOB
B Monekyde Toayona. [Ipammma
OpHEHTAIMH  3J8MOCTHTONEH B
PEaKIHAX 3AMEIISHHA.
ANOpHpOBAREE TONyona, OKHCTCHHEE
anEHnbeRI0n0R PACTROPOM
MEPMAHTAHATA KEUTHA.
NanorcHMpoBaENRE ANKMNIDEHIOIOR B
DOROEYH) METTE, Hurpozanme
HETpODER300E,

demoncrpanun. OTHOmCHHE
feHz0Na K PACTRODAM MEPMAHTAHATA
EamHg H Oposmuoll sone. Oxmncaenne
TOAVONA PACTEOPOM [IEpMAHTAHATAE
KaJTHAL

49

TNomy=enne u
TIpHMEHEHHE APEHOB,

[poraosgposats cBoACTEA
HiyuaeMEX BEUECTE Ha
OCHOBAHHH TEOPHH
XHMHYECKOID  CTPOSHHS
OPraHHYuECKNX BEMIECTE.
[IporHOSHPOBETE CBOHCTER
HEHIYHEHHRIX BEIIECTE IO
BHATOTHH © HIYHEHHBIMH
BeleCTEAME TOTO #e
FOMOMOTHYSCKOTD [

| Habmozats ® onmcuEars
TEMOHCTPHPYEMEI® OIEITHL

Iomygerme Gemszona ®  ero
romoneros. [lpavenceHne romonoros
Gerzona.

JemoncTpanum. [Moxygenns
CTHpona OemonHMepHianHed
DOTHCTHPONE M HCNBITAHHE €ro

OTHOLIEHHA K pacTEOpY
NepMAHTAHATA KATHA

XaparTepHI0BaTL
MPOMBIILTCHHERE

H TabOpATOPHEE CHOCOGR!
MOTYHEHHA APCHOB,
ComoeTapnsaTe XHMHEYCCKHS
CROHCTRA apeHos c
O0MACTAMHE ~ MPHEMEHEHHS,
Habmomate ® omHCcLBam
ACMOHCTPHPYEMBIE OIEITEL

50

51

[Tprponnke
HCTOMHHEH
YITIEBOOPOIOE.
[leperynas
nepepabotra
YIIEBOIOPOIHOT

ITprpoIH ke HCTOYHHKH
yroesogoponos.  [lpupompenit =
ODONYTHER  medramof  ra3el,  HX
cocTas ® Hehonesosanne. Hedrs xax
cweck  yrnemopopopop.  Coctas
Hed TH H eenepepaboTra,

XaparTepHIOBATE
OCHOBHEIE

HaNpaBNeHHA
HCOOIE30BAHHA H

nepepaboTKH Hedrmy,

OPHPOIHOTO Tasa H




CHIPEA Hedrrenpomyrre:. KaMeHHOro Y74,
Teperunas nepepaborka HediTh.
[leperonia HedTH. ORTaHOBOE
YHCH DeHIHHA. Oxpana
OKPYEAOIEH Cpensl npH
HefTenepepaboTre
H TPAHCMOPTHPOBKE
HedTenpoayxTok. KaMerubif yroms.
Koxeopamrneyria Taamdvasanes
¥ri®. DRonorHYecKHE npodieMEl,
BOAHHEAOMNE NPE HCOOIEIOBAHEH
VII% B KA%ECTRE TOMIHEA.

52 | ImyGoxas Bropwmas (rmvbokas) nepepaborea | OnepHpoBate NOHATHAME
nepepaboTha Hedrn. | Hopra. Kpexsmr, Padopmunr YEPEKHELY, HITHPOITHES,
Kpexunr, spapopMEETy. OfsscHATE
PHPOPMEHT. OTIHYHA TePMHYECKOrD

KPCKMHTE oT
| KATANMHTHYSCKOrD,
Xapakrepurosars
OCHOBHEE — HANDABICHHS
rnyGokoH nepepaboTsn
HEQTH.

33 | I'emerTusecras lemeTHueCckan CBA3L MEURIY pas- OnyucsBars TEHCTHYCCKHE
CHAZE MEKIY TAHEIME KEACCAME YINCBOOOPOOOE. | CRAIH MEXIV HIVYCHHBIMH
PAITHYHEIME KauecTrennne PEAKIHH | KNAcCAME  OpTaHiSecKHs
KJIACCAMH HAHENpPeSTEHEIE YTTEEOJOPOIN. coenupennil. Cocrapasms
YTNEBOOOPONOR, YPEEHCHHS PEAKIIHHA,

HATKCTPHPYIOITHY
TEHETHISCKYIOCETSE MamIy
PAATHYHEIMA
FIIEBOIOPORAME.
CoCTaRN=TE VPRBHEHHA |
peakiEE N0 3ANAHHON |
CHEME DPeBpAISHuEH,
CONEPEEH HEHIBSCTHLIE
M YOIOEHS DESRIIHN.

34 | lanoremonpouasons | Fanoremonpomisoanse XapaKTepHIOBATE

BIC YIICEOZOPOAOR. | ¥IACEDOOPOIOE. Pearuuy | soxHeHmme
FAMEIIEHHA TaT0TeHa XEMHYECKHE cEOHCTRA
Ha FHPOKCHIL, HETPOTPYIINY, FAOrCHOMPOH3BOIHED
AAHOTPYIITY, HedicTeRe Ha | YINEROIOPOIOR.
TANOFEHTIPOHABOMHREE BogRoro H | IIporHosmpomaTs CROMCTRA
COHPTOROTG — pacTROpPR  [MENOYH. | HIVGAeMEIX  BEIISCTE  Ha
CpasHenme pearHoHEHOH | oCHOBAHEH
COoCo0HOCTHATIKHIT-, BMHHI-, | TEOPHEXEMEYSCEOTO
Gennn- H  DeH3MI-TATOTEHWJIOR. | CTPOCHHE  OPTAHHYECKHX
BaanmoneficTene BELICCTE.
OHFAMOIEHANKAHOB ¢  MarsEdeMH | COonocTaRIsTE XHMHYCCKHE |
IHHEKOM. Nonzme o | ceoficTRa
METANIOOPTAHHYECKMCOCIMHEHNAK. | FATOTEHOIPOMIBOTHLL
MarauHopramryaecrne VITIEBOOOPOACHE C
coenHHeRHs. Peaktne  ['puEnspa. | oDaacTAME NPHMEHSHHS.




Henmormaoaasme
TATOTEHNIHIBOOHEDY B OBITY,
TEXHHKE H B CHHTEIE,

55 | OGobimaxuee Cocrasnesne GopMyn H HAIBARHE CHeTeMaTHIHPOBATE H
TOBTOPEHNE MO YTIEBOAOPOAOE, HX MOMONOTCS, ofobuETS NOMy4EHHEE
TEME HIOMEPOR. IHAMME 0 CTPOEHHH,
A Y CTEBOIOPOIRT. 3azamns fii] COCTARTENHIO | CRBONCTRAN, NOMYVCHHH H

YpapHeHHH peakumil ¢ YYACTHOM | IPHMEHEHHH
FrICBONOPOI0B, PLAKIHH, | YTICEOROPOIOR.
HITKICTPHPYIOIMEX — FereTHYeckyio | CocTasnare  obobmaiommHe
CRAIE MEHIVPRITHYHEIME KIACCAMH | XML OneckiBate |
YTREBOIOPOI0E, FEHETHHECKHT CBASH MEmIY |
HIYSEHHBIMY KT3CCEMH
OpreHWHECKHX COCTHHCHEH |
56 | Korrpoimaas Komrpors  smasmi  mo  teme | OcymecTRRATE
paboTa Ne 2 # ¥ TIEBOIOPO IR, NO3HABATEIBHYIOpedIeken
| IO TeMe « ¥ TIeRo- 0 B OTHOIIEHHH
TOpOIL COBCTHEHHRX NOCTHREHHH
B OpOlECCE  DEMICHHUS
VaefHEX H
, NOIHABATENLHED 38185,
Tema 4. Kncnopoacoaepmamue opransdeckae coenmrenns (18 1)
57 | Conprh CrnMpTsL Knaccujmranms, | HassiBats  cOEpTLl 00
HOMEHETATYDA H H30MCPHS COHPTOR. | MEXIVHADOIHOH
Fomonorwsecsnii pag 8 obmas HOMEHETATYPE.
thopMyna npeencHEl | ODBACHATE  SMEKTPOHHOS
O THOATOMHEIX COHPTOR. | CTPOCHHE
THIAYECKRE CBOMCTBE NMPCICTBHEIN | MOTEKY H3YHMCHHBLX
DIHOETOMHBXCIHPTOR, Bopopoanas | BemecTs.
CBH3L MEEODY MOTeKynasmu ® e¢ | Obobmars  1mamms o
BURAHAS Ha dmsHueckue ceolcrea | aenars EBIBOIIBE Q|
CITHPTOR. PHHONOTHYECKDE | 3AKOHOMEPHOCTAX
NeHCTEEE METAHOMS M STAHONA HA | HIMEMEHHi
OPraHHIM YENOBEKA. | PHIENECKHX  CBOHCTE B
[lpoMemneHALEE CHETES MCTAHOMA. | TOMOIOTHYIECKOM pRIY
[MomyderEne JTaHONA:  PEAKIIHA | COEPTOE.
Opoxenss IMOKCIL, CEApatanms | XapaxTepHIOBATH
oranésa, [lppveHenne NPOMBIILTCHHEIC H
METAHOITE M FTAHOMA nafiQpaTopHEe  cHDCOGR
NONYSEHHS COHAPTOR H HX
OpHMEHEHHE,
XApaKTEPHIOBATE
DHIROTOTHYECKOS
IeficTBHE  METRHOME @
JTAHOMA HA  OpraHHsM
| HENOBLKA

28 | Xeumueckue Xrvegeckre cROCTRA CITHPTOR: | COMOCTARNATE XMMHYCCKHE

- CBOHCTRA CITHPTOR EHCTOTHERE CBoHCTEA | CEOHCTBA ~ COHPTOR  C

59 (E3anMOnEACTEHE C HATPHEM KAK 0018CTIME TPHMEHEHHS,

Crnocol YCTAHORTEHHS HATHUHA Heeaenopars ceoficTRa
THIPOKCOTPYTINGL); PEaKIHE HIVIREMBIXBCIISCTE,
3EMEIIEHNR FHIpORCATEEOH rpynnel | Hadmonars




HA MUIONEH KAK CI0co0 NomyYeHEs
pacTROpHTEREH; MeEMOTEKY AIpHAR
H BHYTPHMONICKY APHAA
Jersaparaima; obpasosaHne
CIIOKHEIX 3IQHPOR C
HEOPTAHHYSCKHME H OpraHH9eCKHME
KHGCIOTAMH, TOPERHE; CKACIIEHHE
orcHIoM MeH (1), moakHcTeREEMN
| PACTBOPOM NEPMARTAHATA
| KRTTHA, XPOMOBOH CMECEED; PeakIlHi
VIIEBOOPOIHOID PAIMEANA.
AnxoronaTtes, aoponss,

IEMOHCTPHPYEMER
HCAMOCTORTETRHG
IPOBOTEMEIE

OIBITEL

Hafmogats ®H ONHCEBSTE
XHMEYCCEHE DEeakuHA ©
MOMOIILED POOHOTO

S3BIKA ¥ S3RIKE XHMHH.
Cobmogars npasnna ©
IPHEME]

fespnacHOR  paboTe  ©
XHMHYECKHMHE BEMIECTRAMA

ANKHNHPOBAHKE {SCHHTES MPOCTEHIN # TabopaTOpHEDM
sdEpos no Bankavcony), [pectsie | ofopyiosanmen.
SHHPHKAK WIOMEPE] NPeIeTRHEX
OMHOATOMHEIX cnEpToR. CpaBdenne
HX DHIHIECKHN H NAMAYECKN
| CBOHCTB CO COAPTaMH. Peaknps
pacIIenienHs NPOCTE MPHPOR
HOTOBOAOPOIOM,
Hemoucrpammy. BaanvonciicTene
HATPHA ¢ aTag0noM. OKHCIeHNe
ITAHOME OKCHIOM Merw (I1).
openne stamona. Baamvozeficrone
TPET-HYTHAOBOMD CIHPTA C COMY-
Hofl kpenoToll, Honodopwmas
PEEKIIHA.
Jlaboparopasii onwT 5. CeoficTea
ITHIOROID CIEpPTE
60 | HpaxTaaeckan Tlony4ense OpoMoTana B3 sTadoda | [lposoaute  xuswp=ecsmi
paboTa Ne 3, H GpoMina HaTpHA SKCIEPHMEHT o
«llonysenne MOTY4eHHID OpoMITans.
GposaTamas Habmonems ® onncumars
CAMOCTOATCIBHD
NPOBOIHMEKE  ONRITRE  C
NOMOUIEK POJHOMD FILIKE
H HIBIKA XM
Cobmomars Npasmiz W
NpHEME]
Gesomaceoll  pabotm  ©
XNMHHCCEHMM BEIICCTBAMH
¥ NaBOPATOPHEIM
obopyIoRaHHEM.
61 | MBoroaroMase MEOTOATOMERS COHDPTHI, STHICH- HasplgaThk  MHOTOATOMHBEE
CIEPTH TTHEQTR H FAHIEPHH KAK | COHDTH
IpecTaBHTaTH NpEfENEHEX | M0 TPHEHATRHOH H
MHOTOATOMHERIX CIHPTOR, HX | MERAYHAPOIHOH
(IHIAYECEHE H HOMEHENATYDE,
XKHMHYBCKHE ceoficTea. | ODRACHATE  AMEETPOHHOS
KauecTpennan peAKIIHA Ha | CTpOSHHE
MHOTOSTOMHBCCTTHPTEL H ee | MOTERYTE HIVIEHHRIX
NpHMEHEHHE N8 EEIIECTE.




PACTIO3HABAHHA ITHOCPHEA BCOCTARE

EOCMETHYECKHX CPeICTR.

Crnres AHOKCAHA H3
ITHIEHTTIHKONE. ToRCHYHOCTS
ITHICHITHKOIA.

lpagTHYecKOe OpEMERSHRE
ITHACHTTIHEOMA B TTHISPHHEA.
Jafioparopasiii oneir 6. CRolcTRa
TIHIEPHEA

XADAKTEPHIOBATE

pamHaiime
HHMHAYECKHE CEOHCTES |
MHOIOATOMHEL CHHDPTOE.

lIporrosHpoRaTE CROACTRA
HIYHACMEIX  BEMIECTE HE
OCHOBAHHH TCODHH
XHMHYECKOTD  CTPOEHHS
OpPraHi%ecKHY BEMIECTE.
COmocTasIsTh KHMHYCCKHE
CBOMCTEA MHOMOATOMHBIX
COHPTOE ©  oDnacramMm
NpHMEHEHH,

Habmozars
CAMOCTORTENBHO
MPOROIHMEIE ONEITEL
Habmonarms B omEceEars
XEMHYECKHE DEAKIHE ©
TMOMOIIEIY POJHOMD RILIKA
H T3LEA NHMHH.
Hoermadsumposarts
MHOI'OATOMHBIE CIOEPTH ©
MOMOIIERD — KAYECTREHHLIN

peaxini.
Cofmonars npasHTa =
OpHeME!
Gezonacuoll.  paBorm ¢
XHMHYCCEHMHA BElECTBaMH
H TRB0PATOPHEM
ofopynoBRaHHEM
62 | thenomsl PHIEUECKHE H xumpvcckne | Hasmpate denoasr mo
CBOHCTRA ()EHONA B KPE3ONOB. MERIYHAPOIHOH
Encrotanie ceofictra denonos B HOMEHEIATYpE.
CPABHEHHH GO CIHPTAME: PEaKiiHy OOBACHATE  INEETPOHHOE
C HATPHEM, THIDOKCHIOM HaTPHA. CTROMEHHE MOEKYIE
Peakiin samerncHns B GENIONEHOM | HIYUEHHLL BEIISCTE,
KOTELE {ratorennposanie | OnpejensTe BIHAHHE HA
(GpomuEpoBanne), HUTPOBAHHE), | PEAKIHOHHYH
Onscnenue fesonos. | cnocobHocTe desona p-x-
KauecTRennEIepeakimy Ha  EHOM. | CONMPRMEHNA.
Hoayserne demona. [lpumercHne | XapakTepHIOBATE
fpeEOMA. BERHEHIIHE
Jaboparopssiii onerr 7. CeolcTRa | QHINYSCKHE H XHMHSECKHE
grenona ceoficTaa denanog,

[lpornoamposars ceoiicTea
HIYYAEMEIX BRISCTE  Ha
OCHOBAHHE TEOPHH
XAMHYCCEOTO  CTPOEHRA
OPFEHHSECENY DeHThL
CTpoeHHE, KIOMEDUS H
HOMEHENATYPE  (eHOIob.
Biapsuce




ENHAHHE
MOJeKyne
BCIIECTE.
COMOCTABIATE XHMEYECKAE
crOHCTRR  (DeHONOE  C
OBNACTAME OPEMEHEHES.
Heenenorats croiicTEA
HIy9acMEN BEIILCTE,
Hafmonare
CAMOCTORTENLEQ
NPOBOIHMEIE OILITE,
Habmonares H ONECEEATE
XHMHYSCKHE PeaKmeH ¢
NOMOUIB) PONHOTD A3RIKA
H H3ETHA XHMHH.

ETOMOR 4]

Haeurrduorposars
deeHONL ¢

MOMOIIEIG  KAYECTREHARLN
PrAKITEE.

Cobmogate nDpasEna =
NPHEMB

De3onAacHOfl padotm  C

KHMHIECEAMA BCMIECTBAMM
H

naboparopaeMODOpY I0BaH
HEM.
Cofmozars TIPaERNA
INONOTHICCKOH
(e30MaCHOCTH NpH paboTe
e theHOMCOMEPHREITHMH
MATEPHANAMH
63 | Pemenne 3anaq Brmonsenge ynpamHaesni no teme | Bemenats EIIHMHOS
H BRITIOTHEHHE «CnHpTE B QeHOIED:, Ha BNHAHHE ATOMOB B
yIpaEHEeHHH no COCTARNCHAE ypapHeHHAH peari(qi, MOIEKYNEX  OPTraHH<MecKHX
Teme «CrHpTE COOTBSTCTBYIOLINX 32 aHHEBIM COSMARSHARA Ha
 eHons CXEMAM,COIEDHRALLAM HEMIBECTHRE | MPHMEepecPaBHeHNS
pemecTea. Pemenne 2amay ceoficTs Geraona,
fcHONME, AMHDaTEIeCKOrD
CIHPTA.
Henoan3osams  aaTopHTMH |
[P PelieHEH 3413,
CocTaRnaTs YPABHEHHA 00
IATAHHEM CXEMAM
. MpEBPaENHA
&4 | Kapbonnnemese Kapfionnabinie cosTHHERHA. Haimpats  xapOoHHIBHELE
COCTHHEHHSA: AMBIETHIN ¥ KETOHB. JNeXTPOHNOS | COSTHHEHAS ne
HOMEHEATYPA, H MPOCTPEHCTECHAOS CTPOSHHE TPHEHATEHOH H
HIOMEPHA, PEAKIHE | KEpOOHKILHOH TDYIIIEL €2 MEH Y HAPOIHOHE
NPUCOCIHRCHHA NOAAPHOCTE H DOAADHIVEMOCTS. HOMEHETATYPE.
KnaccHpEEAHS ANBISrHIOE H OORACHATE  ANERTPOHHOS
KETOHOCR. CTpOEHHE MOTEKYI
Crpoense NpeNeTbHbix AThIETHI0E. | HIVICHHLX BCIICCTE.




Uomonoregecsnii pan,
HOMEHKTATYDA, HIOMEPHS
npedeMEHEXATEAerigon, Crpoctne
MONEEY I

anetona. Dosonorsecknit pas,
HOMEHKTATYPSE H HI0OMEPHE KeTOHOR.
Obmaa dopmyia
NpeeTEHEXANLISTHADE B KETOHOB.
OmEgeckne croficTa
DOpPMATLIETEIA,

ANSTANBTErHOE, ANETOHA.
XHMHYCCEHE CBOMCTRA IpeaeTEHEX
ANBICTHOOE H KETOHOR. Peakun
NPHEOSIMHCHEA BOOE, COEPTOR,

O000ImaTe  IHANHA H
IENaTh BEIBOIED o
HRKOHOMEPHOCTAN
HIMCHCHHE

CEOHCTE B FOMONOTHYECKOM
PROYANEIErAA0E H

EE€TOHOR.
KAPaKTePHI0BATE
BOKHERIIHE
XHMHMCCEME
KapOOHNIRHBX
COENHHEHHRA,
CpABHNBATE PEAKIHOHHYVIO
CHOCOOHOCTE ANLASTHIOR H

CROECTEA

UHAHOBOROPOIA ¥ THIPOCYIBgHTA KETOHOR B PEaKIHAx
HATpHA. CpanHenns peariiHOEH0H NPHCOE THHEHH .
COOCODROCTH ATLICTHIOE H KETOHOE
B PEAKIHAX NPHCOCOMHCHHA.
65 | XAMHUeCKHE AAMHYECKNE CROHCTRA MPENeNEHEX | XApaKTepHI0RATE

CROHCTEA H ANLIETHO0E B KeToHoB. Peakmun BRHeHIIHE

MCTOIEl MOMYHENEA | 3EAMEIIEHNR ATOMOE BOAOPOIA IPH XHMHYECENE ceoMCTER

EapOOHIIBHEI Q=¥TIEPOIHOM ATOME HA FANOIEH. EapOOENTEHEIX

COBANHEHNT Honmamvepriania QOPMATEISIHIA M | cOCIMEHCHRT,
anetanedernga. CHAETE: COHpTOR [IporaosupoBaTh CEOHCTBA

BIAHMOJEHCTBHEM KapOOHHIEHEN
coeHHeHRT ¢ peakTHBOM [ pHHESpA.
Crocnenne KapioHRIBHEIS
coequEeHM. (codcHAOCTH peaKHE

HIYHACMBIY BENISCTE HA
OCHOBAHIEH TEOPHN
XHMHMECKOTO  CTPOSHHA
OPTEaHHYECKHX BEIISCTE.

OKHCIEHRR a1eToHa, CpasHCHHE Heomenorats croMCTRA
OKHCIEHHE ATRISMI0R HKETOHOR, H3IYVIAEMEDX BEIIECTR.
['zppuponanse. BocoTanosacans Hafmomams

KapOOHHTEHLIX COETRHEHI B REMOHCTPHDPYEM RIS
cOHpTH. KauecTReHHLIEpeARTHA HA | ® CAMOCTORTEMBHO
AMBICTHOHYKY TPYIIY NPOROTHMER

(peaxuma «cepelpaROTD 3CpKaTAR, ONEBITEL

BIAHMOAEHCTRRE ¢ MUIPOKCHIOM ConocTaBNaTE XHMHYECKHE
mee (II)). OcobearocTr CEOHECTEE  KApDOHHIBHED!
dopuamezeraga. [onyuemnmse cOSIHHCHNEC  oDnacTAMH
NPEIEIRHEIX ANEISTHIOA: NpHMEHEHHA,

DKHCIEHHE CIHPTOR, THApPaTanHs Habmonars H ONHCHBATE
aneTHaeHa {peaxuna Kygepona), KEMHYSCKHE PeaKuus o
OKHCICHHEM 3THICHA TOMOMER POTRGTC
KHCIOPOIOM B IDHCYTCTEBHR TILIKA W A3LIKA XHMHH.
sunopria rannsaua (). [Tomygenme | Haentrdmuuposare
aneTONa OKHCICHHEM NPONAHOTS-2 | aNbICTHIBI CTIOMOLIBED
H DAI0MEHAEN KATRIIHEROH MITH KESECTRCHHBIX PEAKIH.
taprepoil comi yreyesol knenorer. | Cobmonars  npasmaa  ®
TokcRIHOCTE AMBIETHIOE. TPHEMEL

Bamnelinine npencTasHTens Oesonacwol  paboTRl  C©
ANBJETHIOBH KETOROE: AHMHYSCKHME BEIIECTBAMH
DOPMATEIEHNT, VECVYCHEIR AMLIerH, | B TabopaTopHEM

AIETOH H EX MPAKTHICCKOE ODOpYIOBAHHEM




HCTIOUTR 3O BAHHE.
JemoncTpamum. Onpencnerne
AThIETHOOE TPH TOMOIIH
KAYECTBEHHEN peakuni. Oxnenenne
ANBASIHAOE TEPMAHTARATOM KAHA.
JlaGoparoprsii onsiT 8. Croficrea
hopuanung

66 | IlpakTmwccras IMonyscHERe aUeTOHA B3 AUETATA [IpopomuTE  XEMHEUeCKHA
paboTa Ne 4. KANRIME ¥ HIVIEHHE ero ceolicTa SKCTIEDHMEHT no
slTonyueHne MOYSICHARK alCTOHA.
aleToHa Habmonars B onNCEEATE

CAMOCTONTEILHO
OpOBOTHMEE  OOBITEL €
OOMOMIERY POAHOM H3nIKA
o A3BIKE XHMHH.

Cobmogats mpamema |
NPHEMB]

feaonacHol paboTel  © )
AHMHYECKEMH BeICCTRAMH |
H NABOPETOPHEDM
OOV IOBAHREM

67 | Kapbonossie Kapbonosse kucnotel. CTpoense Hxkmate KapOOHOBLIE

KHCITOTEL NpeJelbHEN ONHOOCHOBHED ERCTOTE 110 TPHBHATEHOH
kapDoHORLIX KHCNOT. | B MEXIVHAPOIHOH
KraccROMKADHWA,  WS0OMEDHE ¥ | HOMEHKIATYDE.
HOMEHETATYDA OGLACHATE  WEKTPOHHOS
KEPOOHOBED. KHCAOT. HICKTPOHHOE | CTPOEHHE MOTERYTT
H OPOCTPAHCTEEHHOE CTPOCHHE HIY9CHHBIX BELIECTR.
K2pDOKCHIBHON rpynoes. | Ofobuigre 3HaHHE M
lNoMonorwyeckni pax ®  obmas | genars BEIBOIEL o
GopMyanpeneIbHY AKOHOMEPHOCTRX
OIHOOCHOBHED HIMEHEHHHCROROTE B
KAPOOHORELX KHCAOT, (DHIHYECKHE TOMOTIOTHYECKOM
cRoficTea NpeIensHBX | PRIYRAPOOHOBEY KHCIOT.
OIHCOCHOBHRLX KapDOHOBRIX KAGIOT | AapakTCpHI0BATE
HANpHUMEPE MYPEREHHOR, YECYCHOM, | BamHeRmHE
OpOMHOHOBOH, DATEMHTHHOBOH ¥ | NAMHUecKme CBOHCTRA
CTEAPHHOBOHA KucnoT. BoToponmsle | sapfoHOBRIX KHCHOT.
CEAIH, ACCOMHANNA KapOoOHOBRIX OfLACHITE HIMEHEHHE

EHCIOT. XHMESECKHE CROHCTER
TpEIeNEHEN OIROOCHOBHEX
kapboRoBEX  KREcNoT. Kucrorebie
CEOHCTER (HIMEHEHHE DKPACKH
WHIHKITOPOE, PEAKITHE e
AKTHAHBIMH MCTANLIAMHE, OCHOBHEMA
OXCHIEMM, OCHOBAHMAMH, COMIMH).
HaveneHHe cHtsl KapOoHOBRLIX
KHCIOT NpH BECASHAM NOHOPHBIX M
BENEITOPHED IaMecTHTECH.
BaawnmoneficTase kaploHoBRx
KHCAOT C0 CIORPTAMH {peakius

CHME KapBOHOBED KHCHOT
OPE BBEICHEE JOHOPHEIK H
BRLIENTOPHLX
3AMECTHTETE.
IIporsosuposats <BoficTaa
HIV4aEMBIX  BOINCCTE HAa
OCHOBAHWH TEOPHH
NEMHISCKOTD CTpOCHHA
OPTAHHYECKHX BEUIECTE,
Heenegopars CBORCTRA
HIVIaSMEIBEIIECTR.
ConoCTapnaTh XHMHYECKHE




grepimnkanmy ), o0paTEMOCTE
PEAKITHH, MEXAHHIM DEAKIIHE
sTepHOEKANEY. [AT0reENpoBaHKe
KapOoHOBLIX KHCIOT B SOKOBYIO
nens. OCo0EHHOCTH XEMEIECKHX
CROHCTE MYyDRERFHOH EHCIIOTEL
TomyseHne NpefeTEHER
CQIHOOCHOBHLN KapOOHOBEIX KHCIOT:
OKHCIEHHE ANEIETHADR, OKHCIEHHE
NEpPEHYHEIN  CIOHPTOR, OKHCASHHS
AMEAROE H ATKEHOB, [WIPOAHZOM
TCMHHATHHELS TPETANOTSHHIOR.
MMoayucHAs MypaEEEECH B YRCYCHOR
KHLTOT B TPOMBIIITEREOCTH.
ITpumescHRC MypABLHAOH H
YKCYCHOR kucnoT. Bricmme npe-
AeALHEE K2pBOHOBRIE KRCTOTRL
Jdaboparoprasii oneit 9, CeoficTea
YECYCHOH KACTOTH

cEOHCTRR KﬂpﬁuuuguT
ERCIOT ¢  OOnacTaMH
NPHEMEHEHHA,

Habmozgarts B OOBCHEEATL
CAMOCTORTENLHD
NpOROTIHMEE

XEMHYUSCKHE peakuud ¢
MOMOIIEFPOIHOD $IEEA H
AIBIKA XMMHMH.

Cobmogare mpagkna H |
NPHEMET

fesonacaon  pabotw  C |
NHMHYECKHMHA BELISCTREMM

H nabopaTopHEmM '

ODOpYIOBAHEEM,

ST

68 | [paxrTaveckan Momyuenne yxcycrod xuMcmots H | [IpoRomuTs xEMEgeckwR |
pabota Ne 5. HIYYEHHE &€ CBOHCTE IECTIEPHMERT no |
allomycnne NOTY4CHKID YECYCHOHA
VECYCHOH KMCIOTHI H KHMCAOTRL M MIYNCHHIO e |
HIVYEHHE &¢ cBOfCeTE,

CEORCTEY Habionars W ONMCHEATE |
CAMOCTORTETRHD
OpOROIMMEE  ONBITEL € i
OOMOIIED POOHOTO #3BKE |
H AZBIES XHMHH.

CofmopaTs OpasHTa  ©
HpHEMbE '
OesonacHol  pabotel  © |
AHMAYSCKEME BEOIECTRAMH |
H TabopaTopasmM
00OV IOLEHHEM

69 | OVHKIMOHATEHBE OVHKIHOHATEHEE TPOAZR0IHLE OGBACHATE  SNEKTPOHHOE |
NPOHIBOHELE EapSOHOBED KHCTIOT. CTpOSHEE MONERYTT |
EapOOHOBED X NOpEMTHIDHOER H SHTHIPHIL HIVYEHHEX BETECTR.

EHCTOT KAPOOHOBEIX KHCTIOT: IIOIVIEHHE, XapaKTepHIOBATE

raapoan:, Ionysenne coomHB BEMCHEHIIHE

Hpupon £ HETOAL3OBAHHEM | XHMHISCKHE ceoficTEa
XTOPAHTHAPHACE H  BHMHAPHIOE | OYHKUMOHATEHBIX

EHCIHOT. MPOHIBOIHBE KADBOHOREIX
Cnosuste 3hEpel. CTposHRE, ERCTIOT.

HOMEHEIZTYPA H mapmepis | Cpaprusats  HIEYECKNs

caomHbx ¥pupos. CrokHBEe 3dHPH
KAk

HIOMEPH KapOOHOBRDL KHCIOT
(MERKIACCORAR HIOMEDHE ).
Cpannenne GuIHYeckHy cBofcTE W
PeaKIEOHHEOR CnoCobHOCTH
CIOMKHLIX MDHPOB H HIOMEPHEIL HM

CBOHCTBAH  PEAKITHOHHYRD
£noco0HOCTE

CIOIKHBIX #hHPOE H
HIOMCDHBIN HM
EAPOOHOBEIX KHCIOT.
MporsEoApoBaTE CROHCTER
HIVHSEMEIX BEMIECTE  Ha




| AMHIB KADOOHOBRIN KHCIOT:
| MOYYEHHE M CBOHCTRA WA NpHMEpe

kapbonossix krcnot. FHapons:
cHo#HRX AdHpos. Cnocober
NOMYYEHHA — COOEHEX — Mpupos:
aTeprpHKans KAPOOHOBEIX

KHCTOT, AU AHPOREHNE CITHPTOR H
ANKOrOIATOR FANOMEHERT HIPHIAME

H aHrHOPHIAME, ANKHINPOBAHEC
kapOoRCcHIAT - HoHOR. [TpHMErEHNE

CHOMHRX H)HPOB B MHIMEROH °
napiomepaoi TPOMBIIIEHHOCTH,

AUSTAMHA,

Coan kapBoBOBLIX KHCIOT, HX
TCPMEYECKOE PEVIOMEHHE E |

OCHOBAHEH TEOPHH
AHMHYSCKOTD CTPOCHEA
OPTEHHYCCERX BEIIecTs.
COonocTaBNATE XHMH9ECKHE
CcEOlicTRA
VHKIHORATEHEX
OpOH3SEOAHEIX KapboHOBRIX

KHCIIOT o OOIACTEME
NpEMEHSHHA.

Hecnemosats CROBCTRA
H3YHECMBINBEINECTE.
Hafmonams H ONHCHEBATE
CAMOCTORATENBHD
MPOBOIHMEIE
XHMHYECKHEPEAKITHH C

OPHCYTCTEHE — mMenodd. CHATE: | DOMOMER POTHOTO
EapOOHMABHLIE COBNHHEHNH | A3RIKA H SIRIEA XHMHH.
pasoEmeHHEM  KANbUEeBRIN coneft | Codmonats npaREda #
EapOOHOBEIXKHENOT, OpHEME!
JlaGoparopasii onerr 10. Comn Gesonmacnofi  paborer
KapOOHOBRIX KHCIOT KHMHYECKHMH BCIISCTRAMH
H Iab0pETOpHEM
000y IOBAHRENM
70 | NpaxTa+eckan CHHTes 3THIAICTATE MpoBoauTs  XHMHYECKHHA
pabora Ne 6. IKCTIEPHMENRT no
aCHnTes TOTYHEHHIO ITHIAICTaTA
ITHAAIETATAY Habmonare ¥ OOHCREBATE
CAMOCTORTENRHD '
NpOBOIEMERE  ONLITH  ©
MOMOIIBI POTHOTD S3AIKE
M H3BIKE XHMHH.
Cobmonams npasHIE ¢
NpHEME!
GesonacHoll  paborer  ©
XHMHYECEHMM BEIIECTBAMM
" TaBopaTOPHEM
obopvIoBaHHEM
71 | Muoroobpasie HenpenemsHeie ¥ apoMaTHccrie Hasmmate  HenpelenkHse,
KapOOHOBRIX KHCIOTRL OCODEHHOCTH MX CTPOSHHS | SPOMATHUECKHE,
KHCAOT o ceoficTe, [lpavensrne IHEAPOOHOBEIS H
Oensoifino# kucToTR. BRICIING He- rHIPOKCHEADO0HOBEE
NpefeibEbiec KAPDOHORRE KHCTOTHL. | KHCIOTH 110 TPHBHATLEOH
ABYXOCHORHES KapOOHOBLIR B MERTYHAPOIHO
EHCTOTL OOLIHE crnocobE | HOMEHEAETYPE.
MOTYIEHHS, ocobeHHOCTH | DORACHSTE  AICKTPORHDE
xHMAgeckix ckofcTr. [llapenesas u | cTpoeHEeMOnEKyN
MATOHOBAT HIVIEHHEX BEINECTE.
KHCIOTA KAk OPEicTasHTeIH XapaKTepHIOBATE
MHESPOOROERIX KHCIOT. BaAHEHIIRES
ApOMAETHUISCKHE THKAPOOROEERE NHMHHECKHE CROECTRA
KuenoTH (franesan, H3odTanesas KAPOOHOBRIXKHCIOT.

H TepediTANcBaN KHCTOTH).

JIEMORCTPHPORATE




[orsaTre o rHIpORCHKAPOOHOBRIX NOHAMBHHE
KHCIOTEX M HX [IPEOCTABHTEIEX THAYEHMA KAPO0HORRDY
MOMOUHOH, muMOHHCH, S8TodHol | ¥MeIoT.
HEHHHOH KHeroTRN. 3HaYEHHE H ComocTannaTt XEMusecKne
NpHMEHEHHE KapOoHOBEI KHCIOT. CEOHCTER  HENPEIeNBHEIX,
APOMETHHECKHX,
INEapOOHOBRDE
rHEAPORCHERPOOHOBRDG
KHeaoT ¢ odgaacTaME
MpHEMEHEHRS, !
72 | Pemenne sanag  Bomommenre  ympaxmeHmii no | HenonssosaTs  anropHTME
H BHIQIHEHHE | Tese«KapionoBse KRCIOTEY, Ha NpH PELUCHHH 38089,
VIpEEHEHHHA | COCTERNCHUE YPARHENHA Peakiii, COCTaRNNT: YPEEHEHHE M0
o TEME | COOTRETCTRYIONIHK IATAHNILIM | MRAHHEDM CXeMam
«Kapbonose | CXEMAM, CONCDAIHM HCHIBECTHRIE | NPEBpALICHAR.
KHCIOTELY, | BemiecTRA. PelleHHe 33139, BHEOD
[' MOMREYAApHOR HopMYIN
EaApBOHOBEIN KECHOT.
CocrasncHre cXEM CHHTESA
SRIEHHBIX COSTHHEeHRH |
73 | DBobmarommi 3anaHEA 10 COCTARIESHMIO | CHCTEMATHIHPOBATE H
YPOK N0 TeMC | YPaBHEHHH peakumit ¢ y4acTHEM oboGmars
«KHCIopoacofepxa | KMCIOPONCOIEPIKANTHY MOSYYCHHBE JHAEHA O
IHe OPraHHYeCKEX CTPOCHHH, CHOHCTRAX,
OpPTaHHYeCKHE COCOMHCHEN; peakimi, NONYSEHHH W NPHMCHEHHH
COCIHHCHHEAN HIUBOCTPHPYROILHY TEHETHYECKYIO KHCIOPOICO JSpoacai:
CEAIBMERTY HHMH. OPTaHHYECKEN
Cocrannenne ypapHeHHH 0o COENHHEHNH,
33J3HFEM CXEMAM NPEBPACHHIE, Cocragnate  obobmamnme
CXEMEL
OnucwEears reHeTHYSCKHE
CBE3H
MEEITY W2YUEHHEIME
KIACCAME
OPraHRYeCcKEx
COEIHHEHHH.
74 | Kontpomsuas Konrpons 3passi no Teme ey IIecTRNATE
pabota Nz 3 mo s KHenopoaconepKamye NOIHABATEEHYVIO .
Tene «Kmcnopon- OpTaHHYCCKHE pediIERCHI0 B OTHOUISHHH |
COfEpEAITHE CORTHHEHHSS COOCTBEHHEIX NOCTHASHIH
OpTaHHYECKHE B OpoUecce  pelleHKA
COeTHHEHHAR yuehHExX H
MOIHABATE TRH R LETEY
Tema 5. AzoTconepmamme opramuTecKHe coeqHuenns (5 )
75 | AvuEE Asranl. Knaccudwkansas mo TEmy | Haswmars  ammem 0o
YTIEBOIOPOIHOID DAIHKATE H WHOTY | TPHBHANEHOHE
AMHHOIPYVIIN B MOTEKYITE, H M TVHAPOHOH
HOMEHENIATYDA, HIOMEPHA AMHHOB, | HOMCHKIATYPE.
[epanuszie, BTOPHYHBIE # | ODBACHATE  AMEKTPOHHODES
TPCTHUHEIE SMHHLL IMEKTPOHHOS B | CTPOCHHE MOTEKYI
MPOCTPRHCTRENHOE CTPOEHHE HIVHEHHBDX BCIISCTE.
npeleapHe aMuHes. Drimueckre | Xapakreprsosars




CBOMCTBE AMHHOR. AMWHE] Kak

OpravHMeCcEHe OCHOBAHMWA, PCaKIHH
¢ Bomofl, EkHcaoTamu. Comm
ATKHIaMMOHNR. Peakums ropenus
AMHHOR. ANKHIHPOBAHRE H
AMHTHPOBANHE AMHHOB. [eakunm
AMHHCE C &WTHCTOH KMCIOTOH.

Monyserue EMHHOB
ATKHIMPOBAHHEM  AMMMAKZ H
BOCCTAHOBNCHHEM
HHTPONPOH B0 THBIX
VTNEBOOOPONOE, H3 CIEPTOR.
Tpsvenenne AMHHOE B
fapManpPOMEIINERHOCTH,
JeMORCTpAITHE. CcHOBHEIE
CRORCTRA AMHHOE

RaWHeHTITHE

PHIEYECKHE o XHMHYCCKHE
CBOHCTES AMHHORB.
[porrosaposars
BOSMORHOCTE

NPOTCKEHHA — XHMHEIECKHX
peakiHi

HA OCHOBRE
AMEETPOHHOM
BEINECTE.
OORECHATE  OpPOTeRAHHE
NHMHHECEHX peaKiHi
MEXEITY  OpraHHYecKHMH
BETNSCTEAMH,
HCMONEIVARHAHKA 0O HX
MEXAHEIMAX.
XApAKTEPHIOBATE MCTOAL
TOTy9eHHE AMHEOE.
XApAaKTePHIOBATE
notpebuTenscine ceoficTea
H3YHCHHBIX BEIECTE.

Hafimonmats ® ONHCLEBATE

sHanH# of
CTPOCHHH

JEMOHCTPHPYCMBIC ONEITEL
76 | ApoMarauecrne ApPOMATHYECKHNS AMHHEL AHWIAH OORACHATE  MIEKTPOHHOS
AMHEEL KZK OPeJCTARHTEN: APOMATHYSCKHX | CTPOCHHE MOTERY
aMHBoR. CTPOSHHE aHHITHEA, APOMATHYCCKEX AMHHEOR,
Baammiioe RuaHme rpynn aToMoB | XApaKTepHI0EATE
B MOJICKVIE SHHTHHA. Binsnne BaXHeHIHE
IAMECTHT2NEH B APOMATHSECKOM NHMHYECKHE CBOHCTBA
RIPE HA KHCIOTHBIE H OCHOBHRIS SPOMATHYECKHX AMHHOB,
ceoficTea apuaemuaOE. [TprysHk [TporHo3EpOBATE
ocnabNeEnns OCHOBHEIX cBOHCTR BOMORHOCTE

AHHTHHA B CPABHEHHH ¢ AMBEHAME
OpPeICNEHOTD PAAd, XHMHSCCKHE
CEOMCTER SHHITHHA: OCHOBHRC
croficTea (BzagMomefcrane o
KHCIOTEME); PEEKIME 3AMEIGEHRR B
APOMATHYECKDE 2P0
(ranoreHHposaEne (BIauMomeiicTRRe
c DpommHOii  BOOH), HETpPOBAHHE

(Bsammoneficrene c a30THOR
KHCIOTOdH), cynbHpOBEHHE ),
ORMCIEHHE,ATKHTHPOBLHAS H
AUMTHPOBEHEENO  &TOMY  a30Ta).
IMony4eHHcAHRTHHA {peakims
IHHWHA).

AHATHE HEE CEIpEE Jue
OPOHIBOICTES AHATHHOBER
KpacHTemel.

CHHTeIE HA OCHOBE AHWTHHA,
Jemonet parizs. KauecTecHARR

PCAKIIHH HA 8HHEITHE. AHAIHHOBRIE

HPOTERAHHA  XHMHY9ECKEK
peaklHARA OCHOBS IHAHHE
08 IMEKTPOHHOM CTPOCHHH
BEIIECTR.

OOBACHATE — OpOTEKAHAC
KHMHYCCKHX PeaKIH
MEXTY OpTaHHYECKHMH
BEMICCTBAMH,

HCMONBAVAIHAENAE o0 Hx
MEXAHHIMAY
Haenmnduumpopars
APOMATHYECKHE AMMHM ©
MOMOIIEK) — KAYECTEEHHE
PEaKITHH.

ConocTaEnaTsE XHMHYECKRE
CROACTER  SpOMATHYECKHX

AMHHOE ¢ oOmacTAME
TpEMEHSHAS.
KaparTepHIOBETS

TIDTPEﬁ-HTE.’ILEI:P&EE'EﬂHCTEﬁ




KPACHTETH.

HIVIERHELX BELIECTR.

XNapaETépHIOBETE  METOMR
MOTYIEHHA APOMATHHSCKHX
EMHHOE.

Heeaenopate cBoficTRa
HIVIEEMBIX BEINSCTE.
HaGmopare B ONBCREATE
JEMOHCTPHPYEMBIE OITBITEL
77 | I'etepormmnmsieckne | Ietepoumenss. ©ypas w nuppot OfpacaaTs  JnekTpoHHOE
COEAHHERHA Kak MpPeICTABHTENH [ATHHICHHBX | CTPOCHHE MoKyl
IeTCPOLHETIOR. [TpRpoas | HIVIEHHBIX BEIIECTE.
SPOMATHYHOCTH XaparTepH3I0BaTE
MATHUICHEMNTETEPOLHENOR, BEACHCHITHE
INEKTPOHHOE CTDOSHHE MOJNEKVIE | XHMHYECKHE ceoficTBa
THPPOTA, SPOMATHYSCKHA XAPAKTED | TeTepOHETHEECKHN
sMomerynst.  Kueaotnsie cpolicTsa | coemmucHHI.
HPPONA. O0BACHATE  NPOTEKAHHE
Jemonecrpanmy. O0pasns reTepo- | XEMHYSCKHX pearuHi
MHETHYSCKHY CoeTHReHHi MEHIY OpPTaHHISCKHME
BCUICCTERME,
HCHONE3YA3HAHMA 00 HX
MEXAHBEIMAY.
[porrcanposats
BOIMOEHOCTE
TPOTERAHES  XHMHUSCKHX
PeEENHNHA OCHOBE 3HaHHA
00 3MCKTPOHHOM CTPOSHHH
BEIECTE.
XapaxTepuIosare
norTpelHTensCKkne CBONCTEA |
HIVYEHHEY BELISCTE., ,
78 | llecTsmnensnie ITHpsaHA Kak OpelcTaBaTeNs OBBACHATE  MEKTPOHHOE |
TeTepOLEKTE WISCTHYISHHABIX TETEROLHKIOR. CTPOEHHE
DNEKTPOHHOC CTPOCHHE MOTEKYARL | MOJEKYA HYHCHHBIX |
MTHPHAHRA, APOMATHYESCKHI | BEMIECTE.
Xapakrep womexyns.  OcHOBHHE | XapakTepHIOBATE
CBOMCTEA nMpHAMHA. Paymauc B | Basneciimme
MPpOABTEHHH  OCHOBHEIN  CROHCTE | XMMHHSCKHE CBOCTEA
NHPPOEAR TEPHIKHL, reTeEpo-
Peaxunn NHPHAAER: | [HEIHY9CCKNX COCTMHCHE,
AER TP IBHOC iamemense, | OfLICHATE NPOTERAHHE
THIPHPOBAHNAE, BAMEIICHHE STOMOE | XHMHISCKHX peaKmi
BOTOPOTA B MERTY OpTaHEYeCKHMH
Q-TON0MENHH HE MMIPOKCOTPYNY. | BCINCCTBAME,  HCOONEIYS
pencranense of  HMHIA00E, | 3H3EMR 00 HX MEXEHAIMAX,
MHNEPHINIE, [porsoinposaTs
MHPHMHIHEE, HHEOTHHE, | BOIMOEHOCTD
BTPONHHE, IYPHHE, OYPHHOBRIX W | TPOTEKAHHA  XHMMNCCKHX
MEPHMHIHHORE OCHOBAHHAX. pearTInit
Ha OCHOBE aHawEE ob
IMEKTPOHHOM — CTPOSHHH

EBEIMECTH.




ODLICcHITE
HIYIEHHEL
BEIIECTE H [0 AHATOIHH C
HUMH

HEHIVIEHHBIX
NpeICTABHTEIGH
FoMONOrHYECERX. PAOOE HA
WHBLIE

BITHAHHE

OpPraHHIMEL
RApAKTCPH30BATE
OHOMOTHYECKYED
POJIE H3YHEHHRIX BENIGCTE,
7% | Ofodmaromes Jananus mo cocTapncHE | CHOTEMATHIHPOBATE H
NOETOPEHRE N0 VpapHeHHE peakimii ¢ yuacTHem | obobmarte
TEME HI0T - | MOMYMCHHBIE 3HEHHA O
#ASOTCOIEPRAITHE | CEPOCONSPMALIIY OPraHMSECKIX CTPOCHHH, CBOHCTRAX,
OPraHAYecKHE COETHHEHHI; PERKIMHE, | NOJYHCHHM M NPHMEHESHHH
RETHECTRA HIMOCTPHPYIOMEY  IeHETHHECKYH) | 830T- H CEpOCOIEDalHK

cERnE Mexay HEMH. CocTapmewde
YPABHEHEH N0 380aHHEIM CXEMAaM
MPeEpanIeHAE.

OPraHNYEcKHx
COeIHHEHHH.

CocTARMATE  obo0maro e
CHEMEL

ONHCRIBATE TEHETHYECKHE
CRAZH
MEHITY
KENACCEMH
OPTAHHHECKIX
COSHHEHALN .
NpopogaTe  pacweTH 1O
XAMHISCKHEM  CHODMYTIaM
BEINEGCTE W YDABHCHHAM
EHMMHISCKHY PeanITHii.

HIVICHHEIMH

Tema 6. broaormveck aKTHEHLIE BemecTRa (16 1)

80 | Obmas O0mas GopMyIa YTIeR0I0B. XapakTepHIOBATE  COCTAR
XAPAKTEPHCTHER Knaccnbaxanns yrnesomos. YTNEROIOR H h
YINEBOIDE Woto-, ONHro- B MOTHCAXAPHILL ENacCAQHEEATHIO.

IMprvenenmne B GHOTOTHYECKAR INporaosuposams cROfCTER

pons yraesonos. OxEcneane HEHIVHCHEMX BSMIECTE IO

¥YINEBONDE — HCTOMHHE JHEPrHR HHANOIMH C H3YMCHHBMH

HHBEIX ODPraHEAIMOR, BELIECTRAME T e
FOMONOIHYECKOTD P,
PackpLipaTe
OHONOTHYECKYIO PO

| YTISBOOOE

81 | Crpoenne OrapueckE: cBOicTRa H | XapakTepHi0onaTe cBOfcTEa
MOHOCAXADHIOE. HEXORISHHE YIIEROJOE B NPHPOIE | [IIOKO3W K&K Be[ECTRA ©
TnnefAnme (HanpHEMepe MIOKCIE! B (PYETO3H). | OBoicTBeHHOH
OWENTHTeCEHE Tlanefinas # IHEKTHIECKAR QOPMED PYHKIHSH
CTPYETYPRI rmroross B ppyerossl. [Inpanoss ® | (ansgermoocoHpral,

diypadoskl. Poprmyiel PHmepas ® | OFRACHATE  HICKTPOHHOE
Xeyopea. TTORSTHE O TAYTOMEDHR CTPOSHHE MOREKYN




KaK  BHIZ  HIOMEPHH  MeRIY | Tarokoznt B pHOO3LL,
ITHETHICCKOH H ueiipol | CpapHHBATE CTPOCHHE H
dhopumamy, CEOHCTBA T[MOKOIEI M
DpYKTO3E KEK H3OMEP MTIOR03EL DPYKTOEL
Pubosa u nesoxcuprbosa XapaKTepHIoBSTE
AeMOECTpANNH. PACTBODHMOCTE OHONOTHYECKYVIO pouUls
YTNIERON0R B BOJE W 3TAHONE. HIVHEHHEIX BEIIECTE.
Jaboparopaii OTILIT 11. | Hecaenonams crodficTa
CRofCTRAT THOKOAED HAYUBEMEIN BELIECTE,
Habmonare B ONHCHERATE
lﬂmme peaKmHH ¢
NOMOMILID POJHOND RILIKA
H AIBIKA XHMHH.
CobmonsTe npseETa H
npHEME
besonachod  padotsd  ©
XAMHUECKHME BRIECTEAMN
H mabopaTopHEM
oDopYIoBAHHEM.

KHMHYECKHC
CROHCTRA

| MOHOCAXSPHAOB

KHMHYECKHE CROHCTRE TIIOKO3R:
OKHCIENES XIIOPHOE AT GpoMHOR
BOJOH, OKHCTSHRS 830THON KHCno-
TOH, BOCCTAHDETENHE B
INECTHATOMHERIEH CIHPT.
AIHIHPOBRHHE, ATKHIHPOBIHEE,
H30MEDHIAIHA, Ka4CCTECHHBE
PeaKIiHH HA rIOKOSY
(SKCNEPHMERTATLHRIE
J0KAATETLCTRA HETHHA
ANbLIErHOHOE H COHPTOBRIN PYIIN B
TIEOKO3E), H MOTOUHOKHCI0E
OpomEEHHE, I"muxoan il
FHAPOKCHI, €0 COCHHbHYCCKHE
cuolicTea, TTOHATHE O FIHKOIHIEX.
[NomaTHE 0 ¢HOKOIMIEN, WX
HaxoEIeHEH & npepone. [lonywenne
TIEOKO3hL

NAPAKTEPRIORATE CROACTRA
FUENEOAR] HAK BRIECTER C©
apoficTeensol  GyHEUReR
(ANLIErHIOCTIHpTA).
[lporRoaRpoRaTE
BOAMOEHOCTE

OPOTEKSHHA  XHEMHYSCKEX
PeARUKIEHA OCHOBE 3HaHWH

o HICKTPOHAOM CTPOSHHH

BCIELTH.
OORACHATE MPOTEKARME
XHMHISCKHK peaxHil
MEETY OpraHHYeCcKHMH
BCIMICCTBEMH, — HCIOOABIVA

THAHHA 00 HX MEXAHHIMEX,

JlabopaTopaiiii OILIT 11.
CrOHCTBATMIORO3H

83 | Incaxapuam Jacaxapimes. Caxapoia kak OOBRCHATE  MEXAHMIMB
NPeNCTABHTEN O0pAIOBAHNSE THCAXADHIOE,
HEBOCCTAHARTHEAIOITHN XapaETepHIOBATL
macaxapuzos. CrpocHne, BaxHefiHe  XEMEYECKHE
hHEHYECKHE B XHMAYECKHE CBOHCTEA MHCAXAPHIIOE.
croffcrea caxaposer, [mapomas OMHCHBETE
macexapunos. [Tonyueane caxapa MPOMBILILTEHHOS
HICENApHOl crekin. TTpHMEHEHRS HOTVHEHHE CAXAPOIEl M3
CANAPOIL] MPEPOIHOND CEIPES.

CQFIE}E-T&EII:ETL KHMHYSCKHE

CEOHCTRA [THCAXAPHIOE C
OOIACTEMH MPHMEHENHE.

X ApaKTepHIOESTE




OHOTOrHMECKyED pOiiE
JAHCAXAPHIOB.

B4 | Tomscaxapus HNomucaxapuas. Kpaxsan, rosroren | CpapHHABATE  CTPOCHHE ®
H Oei0n03a Kak OHONOTHYECKHE | CBONCTBA  Kpaxmana ®
noTEMepsl. Kpaxman xax [EIUTHTOBEL
CMECE AMHTOIE! i AMMIOTSETHHA, XapaxTepn3osaTs
ero raHaScKHe ceolcTha, | BaMCHEHIING
XHMIECKHE cBORCTRA KpaxMana: XHMHYECKHE CBOMCTRA
THAPONNAS, KAYECTREHHAN DEAKLIHA IOTHCAXAPH,I0E,
€ HOJOM H 88 IPHMEeHEHHE 118 ConocTannaT: XHMHSCCEHE
obHapymeHEA KPENMATA B | CBOHCTEA MONHCAXADAIOE C
NpoaysTax nETaEAS.  Lennmno:s: | obracTaMu NpAMeHeRRS,
CTpOeHKE W QE3HYeckHe choficrea. | Hafmogame ® ommcwmests
Kenieckue CBOHCTEA | CAMOCTONTENBED

| HENMONOEETHAPOIHS, 00PaIOBAHHE | NPOROINMBIE  XHMNUECKHE

CTOMHRIX PEOKIME ¢  OOMOIEID

abupos. [Ipavessrne kpaxyana POJHONC A3LIEA H H3RIKA

nenmonoist [pakiusecsoe XHMHH.

IHAMCHHE MOTHCAXAPHIOR, XapakTepHI0BATE

Jlafoparopusi ONBIT. | DHOTOTHYECKYIO PO |

Onpenencune Kpaxmana & | MOTHCAXAPHIOE.

OPOIVETAN [THTAHHA, HaeHTHPHIEPORATE
Bpaxsan ¢
OOMOUE)  KEYCCTECHHEIX
peaKtni. CobmonaTs
TpaBRIa H HPHEMED
BesomacHoll  paborm ¢
XHMHYECKAMH BEMIECTRAME
H mabopaToprm
OBOpVIOBAHHEM,

B5 | MpakTHueckas [lpareToBneHES KPEXMATEHOTO Hposogute  XEMHbcckHi
paboTa Me 7. KneiicTepa. KauecTnenHas peakius | SXCTIEpHMEHT no
almnponmns Ha KpaxMan. [HIpons: kpaxMana B | renpoissy KpaxMAT.
Epaxmanay KHCTIION Cpets NpH KHITT9eHHE Habmonate H ONDHCHBATE

PECTEOPA. JKCASDPHMEHE TRIBHOE CAMOCTORTEIBHO

NONTEEPANCHNEE DEAKIHE THAPOTHIA | DPOROANMEE ONBIHL  C

KpaxMana. MOMOIOLERY POAROND A3MKA
H A3BIKA XHMHH.
CobmopaTe TOpaemna o
MPHEMED
fesonacaoif  pabotel ¢
KHMAYSCKEME BCIIECTBAMN
H NAfOPATOPHEDM
oBopyIoBAHNEN.

86 | Pemewse sagaaa Bumonnenwse yrpaxseani no Teme | Henonssosats  anropessl
BHIIOTHEHHE ¥ THEBOIEL, HA COCTABIEHHE OpH PRIBEHHH SaTaH,
VIIpERHEHAR VPABHEHEH peaximii, CocTapnaTh ypaBHEHHE N0
0o TeMe COOTBETCTBYIMUMX JAMAHHEM SATAHHEM CXCMAM
o Y TICBOIRD CXEMEM. COTEPHANTHM HEHIBCCTHME | NpeBpamensi. [IpopoonTs

BETIECTRA
Pemenne saman.

PACYSTEl [0 XHEMHHECKHM
GOpPMYIEM  BEIECTR M
VPABHCHHAM  XHMHUECKHX




peakimi.

A3I0THCTOR kncnoTol, KadecTBeHHEIS
PeaKIHHHA

THAPOKCHIOM
semn (1) Bronoreueckos
SHENCHHE O-EMHHOKHCIOT.

OBMacTHIPHMEHEHES AMHEHOKHCIOT,

AR HEHOKHCEOTH = |

87 | Hmpu B Macha Hnpn kax cnowHbe HhAPE XapakTepHI0BATE
TIHIEPHEE M BRICIUMX KAPOOHOBMX | 0cODCHHOCTH .
EHCTOT. PACTHTENLHE W XHBOTHEIE | CBOMACTE MHDOE HE OCHOBE |
AMPLL HX COCTER. OHIAYSCKHE HX CTpocHHMA (MEPH Kak |
cBOcTEa EpOB. XHEMHTECKRE GBI IDHPH |
CEOHCTBEA KHPOE: MHAPHPOBAHAR, TTIHIEPEHS | REICIIHX
oknererne. [ napoms wiE EApOOROBED. KHCTOT).
OMBETEHHS HHPOB Kak coocod XaparTepriobarh
MPOMEIIREHEND MOIYHMCHAR conell | BammEedmEe
BEICIITHY KHMHYECKHE CBOHCTEA
EapOoHOBEIK KHCTOT. HHPOE.
aaporeErsanes HEPOE. XapakTepuiosars 00I8CTH
[peMeHeHNE HHPOS. OpEMEHEHHS HHPOR B HX
Metis Kax conn BRICIIHX OHOTOTHYSCKYID POk,
kapboroREx KHCnoT. MomommHe Hafmonates B ONHCHBATE
CBOACTRA MBUTA. CAMOCTORTRIRHO
Jafoparopuetdi onpT. AHPE B HX | OpOBOIHMEE  OOBITEL &
CROACTEA TOMOLIERD

POIHOTO H3LIKA H H3kIKA
XMMHH.
Cobmogate mnpagana ®H
HpHEMEL
GezomacHol paforal  C
XHMAYSCKHMEA BEINSCTRAME
H NafopaTOPHEIM
000Dy I0BAHHEN
| BE | AMHHOKHCIOTE! CocTar, CTPOSHHE B HOMEHETATYp2 | XapakTepHioBaTh
amunoxncnoT. osonormseckii BawHeHITHE
P NpeisibHbI EMAROKHCIOT, XHMHYCCKHC cBoficTRa
Haomepuz NPeJefiBREX | AMAHOKHCTOT,
AMHEHOKHCTOT. Onmogeckas | XapakTepuiosars
HIOMEPHA. AMHHOKHCIOTH
PH3HYECKHE CBOHCTRA NpejebHbX | KAk aMOTEPHRIE
AMMHOKHCIOT. OCHOBHEI® | OPTAHENECKHE
AMHHOKHCIOTHL, obpatyiomye | coeTHHEHEA.
DenKn, Croocolr NoEyMeHHS | XApaKTePHIOBATE
AMHAHOKHCIOT, DYHEITHH,
AMHBEOKHCIOTH KK MDOTEPHBIES obnacTa IPHMEHEHHA |
OPTAHHYECKHE COCOMHCHME, | AMAHOKHCAOT H HX |
PABHORECHH B pacTaopax | GHONOFHYMECKYES POk,
SMHHOKHCIOT. Haémopats
CroficTBa AMHHOEHCIOT: KHCIOTHEIE | TeMORCTRHpYEMEIE
H OCHOBHBIE cBOliCTEA; | MATEPHAIEI
AUHIHPOBAHME AMBHOIPYIITED
FTepAdRKAINA; PCAKLIHN -




A EMOHCTP AN,
AMHEHOKHCIOT

Ofpasim |

8% | INenTHam

MMenmast, #x crpocane. [lenTaanas
CRA3E. AMWIHEG XapagTep

merTi ol crean. CHiETes
MenTHACE. [EIpoEs nefTHIos

AAPAKTEPHIOBATE CTPOSHHE
H

BERHCHIIHE  XHMHYECKHE
CEOHCTEA NCTTHIOE.
OORACHATE MEXAHAIM
o0pasoBaHAS W XapaKTep
NENTHIHOH CRAIN

ER

benxn benxn KAk npHpoHae | XapaxTepuiopats  DeneE
bromomaMepes. CocTar B CTPOSHHE | Kak
benkos. [lepoHuEag  cTpYKTYpR | DOMHOSIITHILL
Denkos. OMHCRIBATE  CTPOSHHE |
XHMHYECEHE MSTOIM YCTRHORNEHHS | cTPYRTYDE! Bemya.
AMHHOKHCIOTHOND COCTABA B XapaKTepHIOBATE
MOCIS IO BATCILHOCTH. dyHKIH,
DepMeHTATHERET raapoan: Genkos. | obnacTH IpHMEHEHHS
Bropuanas crpyeryvpe Genxos: o- | Seawos H HX
cOHpans, P-crpykrypa. Tperddmas 1 | GHONOIHECCKYE POSIE,
YCTECPTHUYHER CTpyKTypa Oemkor. | HaenTHdeumporsts Genku
JucyTeuIase MOCTHEN B HOHHER | ©
" BAH-IED BAATECOBH | MOMOMEY  KAYSCTREHHEN
(ruopodobHBe)  EIBEMOICHCTBHA. | PeaKimii.
Xunuseckre  ceofictsa  Oenxop: | Habmopate ¥ onBECLBaT:
THAPOMR, ICHATYDALHA, | CaMOCTORTEIRHO
EA9ECTESHHEE (UBETHRIE) PCAKIIHH | IPOBOIMMLIE XHMHUCCHHE
Ha DenKH. PEAKIIHH ¢ [OMOLIRRD
Buonormueckue QynkiHE Ganxos. POOHONG S3RIKA B H3BIKA
Jaboparopnsul onmerr 12, Lpernme | xuMin.
peaknEd DenKos CobmopaTe TNpaRHna |
TpPHEML
fesonacnoff  paborml ¢
XHMHICCKHMHE BEIICCTBAMHE
H NAGOPATOPHBM
OBOPYIOEAHHENM
91 | Crpyeryvpa HyknennoBse KHCIOTEL XapaKTepH3I0BATE
HYENCHHOERX Hyvrneoammss Hykaeorsis, HYEASHHOBRIE
EMCIOT Hyxnesnopg:2 KHCNOTEL KAK [IPHPOTHEIE
EHCTOTE KAK TPHEPOIHEE THOTHMEDEL.
noausepsl. CocTas H CTPOSHHE OnNHCRIEBATE CTPYETYPBI
HyEnerrosex ERenoT (JIHE B HYKTEHHOBED KECIOT.
PHE). I'naponns HYKIeHHOBRIX CPaBHHBATE  CTPYKTYpH
KHCIOT GEIKOB
H HYKNEHHOBRD KHCTIOT.
Onuceigats crpoerne JTHE
# PHE,
KapaxTepHIORETE
paXHeHIINe
NHMHEYECEHE CROHCTRA
HYKJIEHHOBEIX KHCTOT
91 | Brosoruscckan Pore HYKTERHOBED KHCIOT B OnepHpOBATE  TORATHIMHA




PONTE HYKTEHHOBRIX

WHIHEIEATENEHOCTH OPrEHIIMOR,
©Oyrruan [JHE n PHE.
KoMIneMeHTapHOCTh.
FemeTHueckEl koI

| UPETLTHERUHES,
#TPAHCKPHITIHAN,
HTPRHCIISLHAS,
HKOMILTEMEHTAPHOC Thi,
AMATPHYHAS PHK=,
«TPRHCHOPT=

ran PHE®, «pabocommas
PHK?».

Onschpare Qyakoms JTHE
H PHK.

PackpEIRETE
BEONOTHYECKYHO ponE
HYKJIEHHOBAIX KHCIOT

| 93

MMpaxTEYeckas
padoTa Ne 8.

s HoecHTHOHKATHA
OPrAHHYECKHX
BULELTRY

Pemenne kadecTReHHEIN 32049 HA
pacToIHARAHHE
EHCIOPOICO e PMCAIITHY
OPTEHHYECKHN COeTHHeHRH

MpoRoDATE  XHMERECKAR
YKCTIEPHMEHT nio |
PACTIOZHABAHHKD
KHCI0POICO IEaanHy
OpPTEHEYECKEX
COSTHHEHHH.

Habmonate B ONHCHIBATE
CAMOCTORTEIBHO
NPOBOAMMBIE  OMBITEL
MOMOUIREDY POJTHOMD  H3LIKR
H A35IKA XHMHH.

CobmogsTe. Dpapdia o
MpHEMb]

GezomacHOf  paboTel  ©
KHEMHHCCEHMH REMIECTRAMH

| ® nabopaTopHEM
. | DOOpYICBAHEEM
| 94 | Obobmarmes | 3a7aHHA N0 COCTARTEHNI CHOTEMATHINPORATE H
MOBTOPEHHE M0 t VPABHEHHA PEaxiiii ¢ yHacTHeM oBodImATE
TEMAM | ESOTCONEPRALIAX B OHONMT HSECKN NONYSEHHBIE  3HEHHA O
#AZOTCOEPKANTHE H | AKTHEHELX OPTAHHSYECKHX BEIECTR. | CTPOSHKM,CROMCTRAX,
OHONOrHUeCKH Cocrarnense VpanHedHil mo MONYSeHER H IPHMEHEHHN
AKTHBHEIE ITAHHEM CXEMAM Tpespamennit. ASOTCOISPAITHN A
OPTAHHYCCKHE PacueTs no xevudeckaM dopayiad | DHONOTHYECKH — SKTHRHBLIX
BELIECTRAN BEIIECTE H VPABHCHHAM OPrEHHYECKHY B2IIECTE.
XHMHMECKHX PEaRIIHE Cocrapnate obobmaromme
CAEMBL [IpoBoaHTE
PACHETR! N0 XHMHYSCKEM
fopMynaM  BeIIecTE M
YPRBHEHHAM  XEMHYECKHN
pearHi
95 | KonTponnuas KorTpons 3sannil mo Teme «Aso0r- | OcymecTRaT:
padora N 4 mo cOfepRAne B GHONOIHYSCKH MO HARETETRHYH
TEME AKTHEHEIE OpFaHHYECKHE BENecTEAY | peiiekcHI0 B OTHOUISHHH
S AZOTCOISPCRALLHE H COOCTECHHEY IOCTHMEHHT
OHONOMMYMECKN B OpONECCE  PRINEHHS
AXTHBHEIE | yaeOHBIX H
OpradHseckHs MOIHABATENBHEE 33434
BEIIECTRAN




Tema 7. BricokomMogexyIapHLIe cocaIuMenns (6 9acon)

96 | [Nomamepes (cHOBHEIE MOHATHA OmepHpoBaTE  NORATHAME
BHICOKOMOICKYIAPHEIX COENHHEHHA: | «MOHO-
MOHOMED, MOIHMED, CTRYRTYPHOE MEDH, HIIONEMEDH,
ABEHO, CTENEHE MOMHMEPHIAINH. HEOTIOMREMEPY,
OcHoBHBIE CNOoCoOh MOTYICHES HCTPYETYPHOS SBEHOR,
BRCOKOMOMEKYIADHBIX COBIMHEHHER: | ¢CTeNSHL
PeAKIHE DONAMEPHIAIHNE B TIOTHMEPHAIHER,
TMOTHKOHISHCALHH, HIOTHMEPHIAHA,
Conomameprzaag. CTPOSHAE H SMOTHKOHIEHCALTHA S,
CTPYETYPS NOMHMEPOB. 3ABHCHMOCTE | XapaRTepHIOBATE pPEAKIHH
CRONCTE MOMMMEPOB OT CTPOSHNSA MOIHMEPHIAIHH H
MOTEEYT NOTHKOHIEHCAI K
KK CHOcOfBl  NOMYyHEHHS
BEICOROMONEXYIAPHEX
COCTHHEHHH.
OORACHATE CRA3L CTPOSHHS
TOIHMEPE c ero |
CBOHCTBAMH
97 | Hommepuie Enaccuderanus noimmepos: XapaxTepHioraTh CRORCTRA
MATEHATE MTACTMACCE {TIACTHER), HIYUEHHED,  MONHMEDHEIX
ANACTOMEPE! [KAYVIVER ), BONOKHA, MATEPHANIOH.
ROMI03HTH. CoBpEMEHEEE CHIHCBIBATE cEoficTaa,
NAACTMACCHI{ TLTACTHKH ) it
(RONMSTHNSH, NOMANPONHTEH, MOAY4CHHS H OPHMEHEHHNA
NOTAC TR, TOTHBHHE I IO[H, H3YHEHHBIX  MONHMEDHRIX
froponact, MATEPHANOR.
mommITRNeHTeped Tanar, akpan- XaparTepHI0RATE
OYTANHEH-CTHPONEHENT ILTACTHE, noTpebHTeNECKRE CROFCTRA
MOMHEAPOOHATEL ). H3VHCHHEIX BEIIECTE
TepMOnmacTHYHRE B
TEPMOPEAKTHRHEIE MOTHMEPEL
enondopManBIETHIHEE CMOTEL.
KoMnosaTHEE MATEPHAEL
Mepenertien
HCTIONLIOBAHHA KOMITOSHTHEL
MATCPHANCE. ¥ IIennacTHEs
98 | Nomameprsie Bonoxna, Bx kraccrukams. XapaKTepHI0BaTE CBONCTBE |
MaTEPHATE HFH]JC'EJIHE H XHMAHECEME BOTOKHE. | HIVICHHEDY — NOJIHMEPHBX

HervceTrennse ¥ cuaTeTHISCEHNE
ponokHA. [ToMgTHE O BHCKO2E W
ateTaTHOM BoTokHe. [lomuadmpree
H NONHAMHIHEE BOTOKHA,
HXCTPOCHEE, CBOHCTSA
HpacTayeckos

HCMONEIOBAHHE BOJTOROH.
JnacTomepsl, [Tpupoassit &
CHHTETHUECKEH kavave. Pesnua u
s6onuT. [IpEMensrRe DOTEMEpPOE.
CHHTCTHECKEE MISHKH.
MemOparsl. HoBkle TEXHOIOTHE
JANEHERTIETO

Matepanos.  OnHckBaTk
CBOHACTEA, CIIOCO0R
MONMYUCHNA H IpAMEHEHHR
HIVISHHBIX = DOTHMEPHRIX
MATEPHANOR.
NapaxTepuIonars
noTpedHTEMLCKRE CROfcTRA
HIVUEHHRIX BEIIECTR,
Habmonare: ® ooHCLBOYL
AEMOHCTPHPYCEMEIE
METEDHAN H ONBITHL.
Habmonars ¥ OMHCRIBATL
JEMOBCTRHpYeMbIE H |




COBEPINEHCTRORANHA FOTHMEPHEIX
MATEPHAMOB.

| CAMOCTONTEMBHO
| HPI}B'U-II.HI'-IEI: KAMHYCCEHS

Hemonctpanan. O0pasms PEEKLHE ¢ [OMOLIBK
nracTuxos, Koanemes sonokom. POJHOMG SIRKA W H3RKA
ToNHROHNEHCAIME ITHICHITHKOMT | XHMHE.
crepedmanerof kuca0TORH. Cobmogars, mpapEiza ®
Jadoparopssii onsir 13, MPHEME
OTHOmMEHHE CHHTSTHUSCKNY besonacuoii  paboTe  ©
BONOKOH KPACTBOPAM KHCIOT H XHMHHCCENME BCHICCTBAMHA
menoue H aabopaTopHLIM
DOOPYIOBAHHEM

9% | llpaxTHweckan Pemenne skcnepHMERTATRHED MMpopoanTs  XHMHYSCKHE
pabBora No 9. 33789 Ha PACIOAHABAHNE NIACTMACS, | SKCICPHMCHT no
¢ PacnozHasaHme PACOIOIHARIHHK
NNACTMACCH TLMACTMACE.

Habmogate H ONHOBIBATE
CAMOCTOSTETLHD
NpOBOTHMEIE OORITE €
NOMOMENY POOHOCD #ILIKA
H A3BIKA XHMHH,
CodmonsTe npagnIa H
MpHEME

fesonaceoll  paborel  ©
XEMHYECKHMH BeleCTHAMHA
H TaBOPATOPHLIM
00Oy I0BARHEM,

100 | Mpaxrwaeckan PemcHHE sECIEpAMERTATEHED [poBOIATE  XHMEHECKHA
pabora No 10, IIEY HE DACTOIHARANEE BOTOKOH IKCTICPHMEHT no
¥«Pacmosnapanne PACIIOIHABAHHIC BONOKOH.
BOSTOROH: S Habmoname H ONHCHEBATE

CAMOCTONTENBHO
NPOBOIHMEIE ONRITEL C
NOMOLIEK) POJHOID H3BIHE
H ASEIHAXAMAH.

CofpoIers  Dpaeuaz ®
TpHEMEL

fesomackolf  paboTel  ©
XHMHUYECEHMH BELIECTBAMHA
1 nabopaToOpHED
oDOPYIOBAHKEM,

101 | 3axmowmrensasii | OSofmakomes nogropenne no gypey | O8ofwats  JHaEHs H
VPOK ¢ pransgdeckas KHMHEAY REnaTs BRIBOIE o

HKOHOMEPHOCTAX
HIMEHCHHH CBOHCTB

OPrAHHYSECKEX COSTHHEHN
B SABHCHMOCTH OT Hx
CTPOSHES.

OCVIneCTRETE
MO3HABETE/ILHYIO
podICKCHID B OTHOIIEHHID
cODCTREHHBIY  MOCTHREHHH
B NPOUEccs PeIISHHA |




VaeDHELX H
NOIHABRTENBHEIN J0aY

WIEMEHTEL
Hemorcrpaman. [operme
BONOPOIA.

102 | PE3EPB — 1 5ac.
11 knace
Ne Tewa ypoka Conep:anne ypora OcHOBEEIE BHILI
AeATeILHOCTH
YHAIIHXCH (Ha YPOBHE
YueOHEIX LeilcTRHI)
Tema 1. Hemeranae (31 =)
1 | Knaccapuranns mpoctsx | Knacondmsanns seoprasgmiccrnx | Kaaccndumnposats

Bemects. Bogopomn BEMIECTE. DNEMEHTE METALTSI HEOPTAHHYECKHE
H HEMETALIE! H UX HONONCHHE B | BEIECTEA.
[epuogugeckofl croreme. Ofobmars 3HaHMA = :
Enaroponmeie (HHEpTHRIE) TA3W. | JENATE  BRIBOAN O
O0mas XapaKTepHCTHRA SAROHOMEPHOCTRX
EMEHTOS TIEEHOH DONrpYINEL | HIMeHeHHA CBORCTR
VIII rpynmet. OcobennocTh HEMETATION B DEpHOSAX |
XMMUSECKUX CROHCTE. " rpynoax |
[psvenesne HGraropooHED MNeproguueckoli
razon. Bonopoa. [omycune, CHCTCMBL
HHINYECKHE H XHMHIHECKHE HApAKTEPHIOBATE
CRORCTEA {peaKim obmme CBOACTES |
¢ METALIAME H HEMETATTAMH, OAArOpOIHBIN
BOCCTAHORIEHHE OKCHOOR H {HHEPTHEIX) [A308,
coneif), 'anpros. TonmHeREER [MporAcaHpoRaTh

CROHCTRA BOROPONA W

ero COeTHHEHHH Ha |
OCHOBS SHAHWH (¥
[MepHOARYECKOM 3aK0HES,
XapaKTepHI0BEATE
HAXOXIEHHE

B TpAPOOE, CBORCTRA,
DHOMOTHHACKYI POi: H
o0mAacTHE  OpHMEHSHHA
BOAOPOIA.
Habmozars H
ONMHCHIBATD

NEMOHCTPROVEMEBIE
OITEITEIL.

anoresns:

FDanorens. O6imas
ABPAKTEPHCTHES 3MEMCHTOB
rraesof mogrpymmel VIT rpymmess.
PrAgeckHe caolicTea IPOCTRX
BEIICCTE. JaKOHOMEPHOCTH
H3IMCHCHHS OKHC/THTEILEOH
SKTHEHOCTH TanoreHos B
CODTBETCTBHM ¢ HX MION0KEHICHM
B NepHOIHYecKoR Tabnune,
lanoreAcRONOPOIE —

ODONyYeHHE, KHCIOTHRRE H

K ApAKTCPHIOBATE
obmme cBOficTEA
anesenTos VII rpynmnes
rEARAOH MONrPYTIE.

OO RACHATE SABHCHMOCTE
CHOMCTE BEMIECTE OT HX

HENaTh BRBOON O
TAROHOMEDHOCTEY
HiMeenHai caolcTh




BOCCTAHOBHTESILHEIE CBOHCTEA.

I anoreHOBOIOPOIEL
TAROPEHOBOIOPOIHEE KHCTOTR B
HX COOTH.

[lopanok BLITECHEHNA TATONEHOB
H3 pacTROPOR TANOIEHHOOR.

TANOTEROR,
[TporeosRposarTs
CEOHCTEA HEHIVHEHHEIX
IMEMEHTOR H HX
COCIHHEHHHE HA OCHOBE
IHAHHHE ©
TMeproaMsMecKoM HE0HES,
OBLACHATE BIAHMOCES3N
MERIY HAXORISHHEM B
NPHPOIE, CROHCTRAME,
DROoTOrHRZECKO pOTEEG
H 00I8CTAMH
NPHMECHEHHS HIY4aeMEIX
BEILECTR,

Xnop X10p — DOTYICHHE B OO LACHATE JABACHMOCTE
OpOMBILICHHOCTHE B cROHCTE Xmopa OT €ro
NaGopaTopEE, PEaKIHT CTPOSHHA.

C METAMLIAMHE M HEMETANTAMH, OOBACHATE B3aHMOCBAIH
BiapmMomeficTERE XIopac BoJol | MEKIDY HAXO#ICHHCM B
B pacTeopami metoueit. lennoll | npapone,  cRoRCTREME,
MEXSHHIM PEAKIHE DHOTOTHYECKOR  POITRED
ESAMMOICHCTEHA XI0PE © H COMACTRMH
BOnOpononM, ObessapaaneaHAe NPHMEHEHHSE XN0Da.
OHTEEROR BOJIEL XIOPOM. X 2pAKTEPHIOBRATE
XpaHeHHe H TPAHCTIOPTHPOBKE NPOMBIITEHHELE H
XNopa nadopaTOpHEIE CIOCO0R!
Jemonerpaman. [Tonyasame NOTYHEHNA XN0P4E.
Xnopa {OImeIT B npobupke). Hecneposars  cpoficTss
JabopaTopnsdi omerr 1. HIYHAEMEIX BEIIECTR.
[ToupieERe XN0pa H H3Y4EHEE HafmonaTs
ET0 CROBCTE, JEMOHCTPHpYEMEE  H
CAMOCTOATENEHO
NPOBOIAMEE OIBTH.
HalnonaTs XHMHNuCCKRE
PEAKTHH H OOHCRIEATE
AX € TIDMOTIEH
PYCCKOTO A3LIKA K A3kIKa
XHMMH. CobmonaTs
NpEBHIA H  TPHEMBI
fezonacHol  paloT ©
KHMHYECKH- MM
BEINECTBAMHE H
naBopaTopHED
000pY IOBAHHEM.

Kacnopossse KHCIO0p0 IHES COEIMHEHNS XApAKTEPHIORETE

COeTHHEHNS XNOpa, xnopa. UENOXIOPATEL XIOPATH B | CBOACTER  KHCJIOPOIHBIN
OEPXIOPATEL KAK THITHYHEE COeIHAEHKA Xa0pa.
OKHCTHTETH. JleMoHCTPaEE. ConocTasngrs
OxpenuTensHee cpoficTea KHMHYECKHE cROfcTeEa
PACTRODA THIOXIOPETA HATPHA, | KMCEODOJHELX
Jladoparopasai onwT 2. COSNHHEHREE X70pa ©

CrofieTas XI0pCofepRammy

OOIacTIMHE




oTOeTHEATENCH,

IPHMEHEHES,
Hccneporare  croficrea
H3VUAeMEN BEIIECTR,
HaGmoaars
EMOHCTPHPYEMER "
CAMOCTOATENLHO
NPOBOAHMEIS OTBITEL
HabmoJars XHMHHECKHE
PEAKITHA ® OOHCHBETH
HX ¢ DOMOIIEN POAHONG
A3BIKA M A3hIKA XEMHH.

Xnoposonopon. ConaHad
KHCIOTE.

| XNopoBoROpoI — HOMYHeHHE,

KHCIOTHEE o
BOCCTAHORATENLHAIC CBOHCTRA,
Consnad KACHOTA | &8 COIH.
KauecTreHHLE peaknuy Ha
ranoreHEI- ROHEL

O LECHATE TARHCHMOCTE
CEOHCTE BEIISCTB OT M
COCTEEE ®  CTPOEHHM,

| [porHO3HPOBATE

CcROMCTEA  cOSMHHeHi
He OCHOBC 3HaAHH o©
[MeprOIHYECKOM IAK0HE.
XApAKTEPWIORATE
cboicTEa

XIOPOBOIOPO A H
COMAHGH KHCOOTRL
ConocTapnaTh
XHMHYMCCEHE  CBOHCTRA
KIIOROROINDONA H
CONRHOH EKHCMNOTEL C
obaacTaMH

OPHMEHEHMA.
XAPAKTEPHIOBATE
MPCMEITTTEHALEE H
aabopaTophbic cnocobsl |
MOEYHEHHA CongHoH |
KHCIOTEL
@rop, Bpom, uonm u mux | Dmuueckme ceoficTsa npoctwx | OBobmars sHamEa B
COSTHNEHAS, BemecTs. (JcODEHHOCTH XMMMM | I808TE  BHEONE O
fTopa.  OpoMAa WM HOMA. | 3AKOHOMEDHOCTEX
KauecTeenHan PeaKiHA HA MO | HIMEHEHMA cBOHCTE
IIpumeHeHME TanoreHOB H  HX | TATOTEHOR.
BEKHEAIIMNX COeTHRERHH. [MporsozApoRaTh
JeMoHCTPAIAN. Onerter ¢ | ceoficTRA  COSTHHEHNR
EpoMEOR BOIOH. HA OCHOBE 3IHAHAK O
JlaGoparopusi ONBIT [epronuveckon aKoHE,

3.
Crolfctea Opoma, woma W HX

comei

OO0BECHATE FBHCHMOCTE
CBOACTE BCINECTE OT HX
COCTHERA KW CTPOCHHEA.
XapaKTepHI0RATE
caoffcTea dTopa, Opoma,
HOJA H HX COSOHHeRHH,
ConocTaBnaTe
KHMHSECKHS  CROHCTBRA
tbropa, bpoma, Hoga H
Hx COSIHHGHNH C




OfMACTIMH
TIpPHMEHEHHS,
Hecnenosars  ceoiicTea
HIYYAEMEIX BEIIECTR,
HafmonaTe
IEMOHCTPHpPYEMEE  ©
CAMOCTOATENLHO
NMPOROIHMBIC OITRITEL
Habmoaats xaMENECKES
PEAKIIEM M  ONHCHIBATE
HX ¢ IOMOTIBK DOOHOID
LKA H TIRIKA MHMHH,
CobmopaTe npapiia B
npHeMbl  Bel0macHoH
paloTEL ¢ XHMHYECKHMHA
BOIICCTBAMH H

Ta00paTOPHBM
OOV IOBIHHEM,

MpakTuueckan  padorTa
MNe 1.

PemeHue

| IKCIEPHMEH TATRHELL
FARAY N0 TeME

wl AnoreHER

Pemenue SHCTIEPHMEHTATEHRDY
3amaq Teme «f aToTensD:.

[poBOIHTE XHMHEYSCKEN
IKCIEPHMCHT no
NOJYSEHHN)  X7I0pHOA
MATHHMA, HONHOR BOOEL,
H e THOHUHPOBAHHED
HOHOB BOOOPOIA, HOME,
TRTCFeHE-HOHE! e
TMOMOLIBIO
l:&qccmcﬂmpeaa:mm
Habmoznats

OMHCHIBATE
CaMOCTORATCARED
NPOEOTHMEIE DARITEL C
TOMOLITEI pomHOTD |
A3LIKA H A3EIKE XHMHK.
ColmogaTs OpasRna w
PHEMBI De30macHOM
paboTH ¢ XMMHISCKHMH
BETIECTRAME H
AaDOPATOPHED
ODODVIORAHHEM.

X AnLKOTSHEL

INEMEHTE MOATPYIIE!
KRCIOpOIA, Obmasn
XAPAKTEPHCTHES ITEMEHTOR
rrasdoR nogrpynne VI rpyon.

DHaNgeckne CBOHCTBA NPOCTHIX

BEIeCTa.

XapaKTepHIoBaTs
obIre CRORCTRA
XATEEOTEHOR.
OOEACHSTE W\BHCHMOCTE
CBOHCTE BEMECTE OT HX

COCTABA M CTPOEHHA.
Obobmars 3HAHHA |
JETaTk  BHEBOOW & O
JAKOHOMEPHOCTAX
HIMEHEHHH CROHCTE
XATEROTEHOR.
[poreosposaTs

CBOWCTREA HEHIVUEHHEIX |




|

AMEMEHTOR " Hx |
CORTHHSHHH Ha OCHOBE
IHAAHHA o
[lepHOOHYECKOM 3akK0HE,
OO BACHNTE BIEHMOCESIH
MEEIY HAXOMISHHEM B

MpHPOAE, CEOHCTBAMH,
OHOMOTHHECKON  POSTRIO
i ofnacTaMn

NPpHMEHEHHT HIYuacMbIx
BEIEECTH.

9 | OsoR — anmoTpomAas OroH KaK AnToTponHas XapaxTepHIoBaATE O30H
| MOIHGHEANNE KACIOPOAS. | MOIHGHKAIHA KHCIOPOIE. KAK ANIOTROTIEYH
MMoay4enne osona. 0308 KaK MOZH ERALTHIO
OKHCITRTENG, [TO3HTHRHAN H | KHCTOPOIA.
HETATHEHAL PONE 03014 B ConocTapIaTh poib
okpymamed cpene, CpapHeHHE | 030HA B BCPXHEX H
CROHCTR DA0HA H KRCIOPOA. HHHHHY CNOmy
armocheps. O01acHATE
JABKCHMOCTS CBOHCTE
DIOHA OT 70 CTPOSHHA,
Cparaueare ceoficTea
030HA H KHCIOPOIA.
OOBACHATE REHMOCEITH
MERIY HAXOHEICHHEM B
NPHPOOE, CEOHCTRAMH,
BHOIOrHSECKOR PONED
H ODIACTHME
| IpHMEHEHES 030HA.
10 | Iepoxcnn sojgopona v ere | Boga 0 DepoECHI BOJOPONR K&K | XEPAKTEPHIORATE BOIY
MPOH3IBOIHERE, BOOOPOAEBIC COSTHHEHHS H TEPOKCH]] BONOPOIA
KHCIOPOIa — CRABHEHHE KA BOJNOPOTHEEE
ceditcre. [lepokcHn BODOPOJA KAK | COSIHHESHHS KHCIOpOaA,
OKHEIHTENE H BOCCTAHOBHTE IS, CpaBHHBATE cBOHcTEA
[lepokcHIb] METRLIOR. ROJIR # MEPOKCHEA
BOJOPOE.
A ApARTCPHI0BATE
MEPOKCATL BOJOPOIE KaK
OREHCTHETS IR B
BOCCTAHOBHTENE.
ConocTaRNATE
KHMHEYECKHE CBOHCTREA
NepoKCHIa BONOPOIA ¢
obmacTAMA
NpHMEHCHHA,
11 | Cepa Cepa. AMnOTpONUS CEPh. OO BACHATE JTEKTPOHHOE |
DOHIHYECKHE B XHMHSHCCHIS CTPOCHES MOTCEYT
CBOHCTEA Cephl (BIBHMONEACTENE | MIVHEHHRIX BCUICCTR.
€ METAMAAMH, KRCIOPOIOM, DB LACHETE JMBHCHMOCTE
BOJOPOIOM, PACTRODAME cHOfICTE cCephl OT 2
IEA0HCH, KHCTOTAMH- CTPOEHHA.
OKHCIHTESME ). BaapmorelicTsre | XapakTepRIcRATE




CEPEI C CYNEQHTOM HATPHS ¢
obpazoBaHHEM THOCY IhdaTa
HATPHE.

Jemorcrpanns. [Tnapneqne
cepil. ['opeEne ceprl B
kHcnopone. Biamvoneiictone
WENEIE © CEPOil.

BANHEATIHE DHINHSCKAS
H XHMHYeCKHE CRORCTRE
cepul. O0BACHATE
E3AMMOCEATH MEWITY
HANOHEIEHHEM B
MPHPOOE, CBOMCTRAMH,
OHOIOUHYECKOR POk
H 00IACTIMH
OPHMEHEHHSE CEPhL

X apaKTePHIOBETE
MPOMBIILNEHHENR H
mafopATOPHEIE CNOGOHL!
MY HSHHA CePEL
Halimopars »
ONBCLIBATL

IEMOHCTPHRYEMEIE
OIBITEL

Ceporoaopos.
Cynedmis.

CepoRoaopo] — NoTy9eHHE,
KHCTOTHRE H
BOCCTAHOBRHTSIBHBIC CBOHCTEA.
Cymudamst. JIncynbdas.
[lonaTEe 0 momECy ML dHaAK.
Jemonctpannn. [openne
cepoponopona. Ocaxzenne
CYNeGHI08,

OORACEATS JLBHCHMOCTE
CEOHCTE BRIISCTR OT MX
COCTEBE H CTPOEHHA.
[lporscarpoRaTE
CEOHCTEA COBIHHSHNR
Ha OCHOBC 3HAHHA ©
[MeproopseckoM IAK0HE.
CHYEACHATE EIBMMOCEASH
MEHETY HAXOEICHHEM B
NPAPOSIE, CEOHCTBAMA,
OHOMOTHHSCKOR POSTRR
H 0B IaCTIvHE
NpAMEHEHEA HIVIASMBIX
BEIIECTB.
XApAKTePUIOEATE
CNOCObE! NOTYHCHHA H
CHROHCTRA HIVIAEMBIX
BEIIECTR.

HabmroaaTs u
CNHCHIBATE

AEMOHCTPHPYCMEIC
DITEITEL

13

CeprncTsii rag,

CepHECTLIA ras Kak KHCIOTHEIH
oncH. OXHCIHTENEHEE H
BOCCTAHOBHTENLHEIE CBOMCTRA
ceprmcToro rasa. [lonyqenne
CEPHHCTOTO Ta34 B
NPOMEIILIEHHOCTH H
naboparopin. CepHucTan
EHCIOTR W 20 COUTH.
Nemomcrpannn. Croficrsa
CEPHACTOND Ta%a.

(OOBACHATE 3AEHCHMOCTE |

| CBOMCTE BEIIECTS OT KX

| cocrass CTPOCHHA.

| IpornosspopaTs
cBOfCTEA COCIMHCHMEH
HA OCHOBS THAHHA O
[leprogndeckonM zakoRe,
OOEECHATE BIAHMOCERIH
MEHTY HAXGKTIEHHEN B
OPHPOOE, CROHCTRAMH,
buonormeckod ponsio
1 O0IACTAMH
NpAMEHEHRA HIYHaeMbIX




BCIIECTE.

XapaKTepHI0BETE
Ccnoco0s! NOIYICHES H
CBONCTEE HIYHAEMEIX
BETIECTR.
HabmopaTs 1
OIHCKIBATE
JeMOHCTPHPYEMEE
OTBITEL
14 | Cepaslii anrnapwn 1 Ceprniii anraapen. Cepras OOERCHATE ANEKTPOHHDE
CEpHAS KHCTIOTA, krcaoTa. CRoilcTea CTpOEHHE MOnexyn
KOHUEHTPHPOBAHHOH 1 HIYIEHHEI BEIIECTE,
pasbasnennod copHOil KMCTOTH. | XapaKTepH3OBATE
JelCTaHE ROHIEHTPHPORAHHOH BamHCHIIMAE
cepHoii KHCAOTE HA caxap, XHMHMECKHE  CBOFCTBA
METANE], HEMETAIUIRL, CYNBhMIE. | CEpHOTO AHFHApHIA H
Tepuuueckas yeToRYHBOCTE CEpHO# KHCIIOTHL,
cymudaros. Kpuerammoruapars | Conocrasnsrs
cybdaTos METANNOE. NHMEUSCKHE  cBoficTna

15

KasecTBeHHAR pCaknng Ha
CEPHYH) KMCTIOTY H &8 CONH.
Jesomerpammn. JefcTene
KOHUEHTPHPOBAHHOR CepHO
KHCAOTE HA Mk W CAXAPOIY.
I JlabopaTopreii omer 4.

| Hsysense coiicTs cepHol

KHCIOTEL B 62 S0IeH
|

cepHOH  KHCHOTH ©
oDmACTAME
TPHMCHEHHA,
Hecnenorars  ceoficTea
HIYHACMBIY BEINCCTR,
HnerTR)HITEPORATE
CEpHYIC KHCTOTY H ec
COMHE ¢ IOMOMIRIO
KAYECTEEHHEN PEAKIIAH.
Habmozats
IEMOHCTPHPYCMBIC H
CAMOCTORTENRHD
MPOEOAMENE OITEITEL.
Hahmo0a1s XuMEgecKHe
PEAKTIHH H ONHCHBATE
HX ¢ MOMOMIE POAHOTO
3HIKA M A3HKA NHMHH.
Cobmonats mpasnza =
IPHEME Ge30nacHoi
PABOTEL ¢ XHMWHECKH-

MH  BEIISCTBAMH M
nafopaTOpHEM
000Dy IDRAHAEM.
NpaxTaweckaa padora | Pemenme  skcnepusenTanbien | [IpoBOIRTE XAMHYCCKHI
N1, 3A0AT 0 TEME «LATLKOTEHED:. IKCTIEPHMENT 1o

Pemenne
IKCTEPHMEHTATEHLIX
IATEY [0 TEME

# X ATBKOrEHED

HIEHTHOHKALHH HOHOR
BOROPOIA MW CYARET-
HOHOB, XTOPHO-HOHOB,
HIVHEHRRD CEOHCTE
CYARPUTOR B CYinpUIOB
metanios. Habmogarts o
HIHCRIBATE
CAMOCTOSTENRHD




MPOBOTHMEIE ONEITEL € |
OMOITBED PONHOTO |
ATBIKA M A3LIKA XHMHH,
Colmoxats npasuia H
OpHEMEl  Ges0nacHod
paDOTEl ¢ XHMHAYECKHMH
BEIIECTBAMH H
AADODPATOPHEIM
OO0DVIOBAHHEM.

16 | Pemenie

e RIE L H

BrmonHAsHMeE

yopaxHeHAR 1o | CoCTaRISTE  VpaBHEeHHS

| BRIONHEHHE YIPORHEHNE | Teman al anoreHsn: H | peaxmmil, ¢ NOMOMIEID
I' [0 “TeMan ¢ XATEKOTEHED:, HA COCTARNMEHAS | ROTOPBIN MOEHO
| wlanorensm B VpaBHEeHHE PEAkumi, | CCYIICCTBATE  LENOYKH
| ERATRROMEHREY, COOTBETCTRYIONITHY IAAAHHEIM | NPEBPAIEHHMHA BCIIECTR.
HEToNEaM NpespamenHi. OcyimecTanaTs pacueThl
Pemenne pacHMCTHRIN 3a0a9 [0 | [0 KHMHYCCIHM
XHMHYCCKHM  QOpMyTIaM  H | YDARHEHHTM.
VPABHEHIHM. Henomaopars
| RITOpHTME [TpH
| pEIMEHHN 33Ta4.
17 | DnemenTel  mOOTPYNOR | HOeMEHTE] TOITPVINE  830TE | XapakrepHIosaTh
A30TE. Ofmas XaparTepHCTHEA ITABHOH | obmpe croficTea
NOArPYIITsL v IPATIINL. | 3MEMEHTOE IOArPYIITK]
DEIAgecKRe CROACTRE MPOCTHIX | A30TH.
- BELIECTE, OODACHATE 3aBHCHMOCTE
CBOHCTE BCIOSCTE OT HX
COCTEBE M CTPOCHHA.
Ofofimars 3HaHHA ™
JeaTe BRIBIR] a
IANOHOMEPHOCTEX
HIMEHEHHE cEoHCTR
HIYIACMBIX BEIIECTE.
| TTporHO3MpoBATE
CEROHCTEA HEHIYYEHHRIX |
AMEMEHTOR W HX |
CoeTHHEHHR Ha OCHOBC |
THAHHH 0 l
[MeprHonEYECKOM IAK0HE, |
COBACHATE BIAHMOCEAIH |
MEHEIY HAXOHICHHEM B |
MApHpOiE, cmﬁcmm,l
OHOMOrHHIECKOR  POUTRID
] obnacTAME
MpPHMEREHHA HIYSAeMEaEx
BEILIECTR.
18 | Asor AT ®H  ero  cosnEHeHHA, | OUBACHATE 3AEMCHMOCTE
CrpoenHe  MOAEKVNRl  A30TA. | CEOHCTE a30Ta OT ¢ro
DrzAveckde H  XHMHYECKHE | CTPOSHHS.
CROMCTES #30TA. XApaKTepHIOBATE
Honywenne a30T1a B | BamHCcHIME dHsEvecKne
OPOMBINLTEHHOCTR M | M XHMHYCCKHE CBOJCTEA
aaboparoprs. HETpRARL A3OTA.




ComoCTaRmaT:

KHMHSIECKEHE CBONCTEA
azore ¢ oOnacramu
TPHMEHERHA,

ODBACHATE BIAHMOCERIH
MERTY HANOHEISHHSM B
opEpone, CcBOHCTEaMHE, |
DHOTOrHYECKOd  ponmio |

H obnacTaMu
NPHMCHEHHS 43074,
XaparTepH3OBATh
IPOMEIILTEHHRIE H |
mabopaTopHee cnocobe |
MOIYHEHAS 230TA -

19 | AMMHEK H CONH BMMOHHA. | AMMBEEK — €0 nolygenne, | OFLACHATE 18BHCHMOCTE
hHIHYSCKHE H  NEMAYECKHE | cBORCTE AMMHARS OT £TO
cpodicTea.  OcHOEHEE cBOBCTREA | CTPOSHMA, '
EOOHBX DPACTEOPOER  AMMHAK:Z. | NapakTepHIoRrs
AMMBEK K8K BOCCTRHOBHTETEL. | AMMEAK KAk
BaapmonefcTene AMMHEKE C | BOCCTAHOBHTENE.
ANTHEHEIMA  METANIEMH.  AMmua | XapaKTepH30BaTL
HaTpua, ero  ceoficrea.  Comd | easdefinHe DHIHYECKHS
avmmonan.  [losegense  conefl | B xmmpaccEns cBOfCTES
AMMOHME [OpH  HArPeBAHWH. | AMMHAKA H coneH
KayecTRenHas peakmHs Ha HOH | avMMoHEES. CONOCTIRATE
aMmoaHA. [[pHMcHeHRe aMMEARS. | XAMAYSCKHE  CBORCTEA
Jemoncrpauns.  PacTeopeHHe | aMMEAEA W coned
avmiaxka B poge. OCHOBHEIE | AMMOHESE ¢ OOIACTEMH
CBOACTEA  pacTROPA  HMMHAKSE. | TPHMEHESHHA.
KataneTEueckoe OKHCIeHNE | XapaKTepHI0BATE
AMMHAKA. NPOMBIILIEHHRE
Jiaboparopuett ommrt 5 | cnocofsl ATy eHHA
Hywierme cholicTE  BOZHOIO | AMMMHAKA.

PACTBODE AMMMAKA. Hecnenosats  croficTsa

JlafopaTopHbi MIBIT fi. | H3yUAEMEIX BEIECTH.

CrolicTea conefl aMMmonns Habmopate
OEMOHCTDHDYEMBIE  H
CAMOLTOR TEIRHD
HPOBEOTAMER OMBITH.
Habmogars xrMuseckne
PEAKIHH H OIHCHEATE
HX ¢ MOMOIIEN POJHOLO
RIBIEA H A3IBIEA XHMHEH.
Cofmonate mpasHza #
MpHEMB Dezonacaoi
pabOTEI ¢ XHMHYECKHAMH
BEIECTRAME A
MaGopaToOpHEM
0DOpYIDBANHEM.

20 | Npaxruueckan pabora | Pemenue  skcmepHMenTantinx | [TpoBOINT: XuMurmecki

Ma 3, 38037 00 TONYIEHHE) AMMHAKA # | 3KCHCPHMEHT oo

«llonyueHre amMmAaka

H3VYEHHK ero CROHCTR.

TIOTYHEHH KDY BN HARE




HIVYEHHE er) CROHCTRY,

" HEVHEHHH
CRORCTE,
Habmonars H
OMMHCHBATE
CAMOCTOETEIEHD
NpREOIAMBIC OTIRTE

. MOMOLIERERY POOIHOTD
HIETKA H 93RS XHMMAH.

CobmoJaTe NpagHIa |

T

npEeMel  Geaonacho
pabOTEL ¢ XHMHYSCKHME
BCIECTRAMH H
nafopaTopHEDY
000Dy I0BAHAEM. |
21 | O®CHIOR a30Ta. OREHART 22074, HYX DONYUSHHE H DE'LHEHETLSBHEEHHBETLE
coofictea. Owxcang  asota (1), | ceoficTe OKCHAOE &30TA |
Oxmenerne okcHoa asota () |or BxX  cocTaEa H |
EHCTOPOTIOM. JIHMEpR3aMe | CTPOCHHS.
orcEma asota (IV). Asormeras | OBofwars  suamms o
EHCTIOTA H €2 COMH. NeJaTh  BREBOAM O
Hotprrid Kak OKHCTHTETH H | 3AKOHOMEDHOCTAX
BOCCTAHOBHTEH. HIMEHEHWH cooficTe
JemoncTpalHH. [omygense | H3y9aeMbIX BEIIECTE.
okcuna  asora (II) ® ero | XapakTepHIoBaTs
OKHCTSHHE HA BOSIAYEE, BACEHeITH:
KHMHYICCKHE  CBOHCTES |
OKCHIOE A30TA,
AIOTHCTOR  EMCIOTHI H |
HHTPATOR,
HapaKTEpHEIOBATS
HHTPHTH KaK
OKHCTHTETH H
BOCCTAHOBHTRIE,
ConocTaenars
KHMHYSCHHASE  CEOMCTES
OKCHIOR a%0Ta "
HHTPHTOR
c OENMACTEMH
MPHMEHEHHS.
HabmrogaTe H
OITHMCHIBATE
AEMOHCTPHPYEMBIE
OIBITHL
22 | AsoTHad EHCIOTA H e¢ | ASOTHEN KHCI0TA — OHIH9CCEHS | XapakTepH0BATE
COIH, W AHMHYECKHE crOMCTRE, | BamHEHIHE DHIHYECEHE
MOMYUEHES. AIOTHAS KHCIOTA KAK | M XWMH9SCKHS CROACTES
OKHCIETENE (OTHOMIEHAS AI0THON | A30THON  KHCIOTH H
EHCHOTH K METANNAM W | HUTPATOR.
HEMETANNAM ). XapaKTepHI0RATE
JABHCHMOCTE NPOAYKTA | OTHOMEHHE asoTHof
BOCCTAHOBACHAA A30THOH | KHCHOTE K METALTAM,
KHCHOTE! OT SKTHEHOCTH METRNNE | ofbACHATE HEHCHMOCTE




H  KOHUSHTPAIMA  KMCTOTHL
OcobernocTs  B3auMOIcHCTBHS
MATHHSE H M-EIPI'HHL[H- C

MPOIYKTAR
BOCCTAHOBTIEHHSA _
#30THOR  KHCOOTRL  OT |

pazaBneHHoH A3oTHOH KHCHOTOR, | AKTHRHOCTH METATIA H
Hurtpatsl, =X @HIHUECKHE H | KOHUSHTPALKHE KHCIOTEL.
KHMHSCCEHE choicTEa | ConOcTaRNATE
(OKMCIHTCALHEIE CBOMCTBA H | XHMHYECKHE  CRBOACTEA
TEPMHSECKAR YCTOHYHBOCTR), | A20THOH  EKMCNOTH H
TPEMEHSHNE, HATPaTOE ¢ obnacrama
demoscrpanmn., JleHicTBHE | NDAMCHEHNA.

EI0THOH KHCHAOTH Ha MeIh HADAKTEPHIOBATR
enocote! DOMYIeHHA
|ﬂ.3-mr|i-|:rﬁ KHCTIOTEL
Halhmogaats H
| CIHCHIBATE
DEMOHCTPHPVEMELS
! OTIBITEL

23 | dochop. Dochop B ero  coeIHHeRHS.  XapakTepHIOBATL

Angorponus Gochopa. ANTOTPONHERE

Prsageckne cpoficTea Qocdopa | MomRGHxanEH Gocdopa.

XamAgeckne ceofictea docdopa | CpaBHHBaTE Oemuil o

(peakumn e KHEIOPOIOM, | KpacHIR Gocdop

TATOreHAMH, METANIAME, | XAPAKTCPH3IOBATE

CIICOEHEIMH BElIECTRAME- | BARHEHIIHE DHINYCCKRE

OEHCITHTETIMHE, MENOUAME). | B XHMHASSCKHS CRORCTES

Hoaysenne  hocdopa,

H MPHMCHCHHS tbochopa.  ConocTannsrs

Dochdun. Dochras. NHMHYECKAE  CROMCTRA
bochopa ¢ obnacTaMm
| IPHMCHCHHS.
| MApEKTEPHIOEATE
enoeobet THOUTV TS HEA
doctopa.

Habmogams H |
OMHACEIEATE
IEMOHCTPHPYEMEIE
OIBITEL
24 | Pochoprsit anrRnpaa W | SochopHsi SHTHAPHA. | XEpaKTepHI0RATE
hochopHLe KHCIOTE. Oprobochopras H | BaEHeiimMe dHINYeCKHE |
smetadochOopHAs KHCTOTM W HX | H XHMHYSCKHE cBOficTEA
conH. KagecTeeHnras peaknms Ha | pocdoproro

OpTOQOChaTEL Paznomense | arraapnia, docdopHnx

opTofochopHoi ERCHOTEL. | kpcnor  # docharos.

[pavecreane focdhoproll | Conocrasnsrs

EHCIOTEL H B comell, | XHMHYECKHE  CBONCTRA

buonorumeckan poak focdaTtos. | PocdOpHEIX EHCOOT H

JeMoHCTpALIHE, m¢ conel ¢ obnacTamu

Baammonefictere dochopHOrD | MpHMCHEHHS,

BHTHARHIE ¢ BOJOH. Hafmoaam
IEMOHCTPHPYEMELE

AHMHYCCKHS DCRKIHHA H
OMACLIESTE HX (]




| mOMOIMED POMHOTO |

AIBIEA
H H3BIKS XHMHEH.

CTPOEHHE MONEKVIL  VIAPHOI
raza. ¥TonoeE H yrapHwil ras kag
BOCCTAHOBHTENH. Peaknns
YIAPHOID T[&38 C pachiapaMu
e o,

CHnTes thopMuaTos.
Ofpazosasme YTapHOMO Tasa [pHE
HEMOTHOM  CTOPAHHH  VIJIA.

25 | MpaxTuveckan pabors | Pemenwe  skcoepumedTatesn | [IPOBOIHTE XHMAYeCcKHil
Ne 4, /Y N0 TeME «DICMEHTH | JKCIEPHMEHT no
Pemerne TOOTPYIIE A30Tax. HOCHTHQHEALHE = HOHA
IKCTIEPRMERTAIBHEX AMMOHHA, dochaT-RoEA,
3anaY 1Mo Teme HCCENOBAHHIO CBOHCTR
¥ IMEMEHTEL  TOATPYTINS awTHOR ® dochopHDH
A30TAY KHCIOT, CONER aMMOHMA.

HafmomaTs H
OTMHCLIBATE
CAMOCTORTENEHD
NPOBOINMEE ONETEL
MIOMOLIERD poonoro
A3HKA H A3HIKA XHMHH.
Cofinromark NMPARBHTE ©
npHeMbl  BesonacHoH
paboTEL ¢ XHEMH4CCKHMA
BEIECTEAMHA H
TABOPATOPHENM
obopyIoRaHEEM.

26 | ¥Yraepog Obmas xEpaKTepHCTHRE | OOBACHATE JABHCHMOCTE

JMEMEHTOR TIMABHOH NOATPYNNM | CROHCTE YTINEPOJIA OF

I'V rpymme. €ro CTPOSHHA.

Yroepon. AmnoTponks yracposs. | XapaxTcpH30BaTh H

CpasHeHEE CTPOSHHA H CBOHCTS | CPABHHBATE

rpabHTa ¥ amvata. OYVITepeR KAk | ALtoTPOmELE

HOBAA  MOMeKyngpHag  dopua | MogndHEAIHN

YTASPOOA. YTodb:  XHMHYECKHE | YIASpoa.

CROACTRA, NOMyqeHHE B | XapaKTepHi0BaTh

Opesenenne  yras. Kapbunp. | sammefimue dumnraeckis

Magponms  wepbnga xamsums ® | B XEMHEYEcKHE cBoficTsa

KapOHma amomuHHd.  Kapduwow | yracpona, kapiuios.

NCPEXOIHEN MeTAanmoR (meneis, | CONOCTARIATE

XpOMa H Op.) KEK CREPXUPOTHLE: | XHMHYECKHE  CROHCTBS

METEPHATEL YIAepOad ® kapdMIoB C

HemoHcTpammm, O6pazmu | oOIacTIME

rpadimTa, amdasa. IpHMERSHHA.
Habmonars i
OMHCHBATE
AEMOHCTPHDYEMEIR
MATEPHATRL i

27 | CocgHHCHAA YTIEPOOA. OxcHb ¥yTacpoma. JICKTPOHHOE | XapaKTePHI0BATE

RAKHEHIINE DHIEUECKEE
M XHMHYECKHE CBOACTEA
COEOMHSHNAR YIISpOOA.
CpanHHBATE CTPOSHWE H
CBOHCTRA YITEKHCIOTD H
YTEPHOTO [A30E.
ConocTasnars
XHMHEBCKHE

CROECTREA




| BHOROTHYEcKDe

NefCcTBHE
yrapuoro resa.  Tlonmyscrne =

OpHMEHEHHE  YTAPHOrO  rasa,
Yrnexucneifi  ras:  moaydeswe,
NHMHYCCKHE ceoficTaa
(pzamMogeficTeHE  YTICKHCIOND
FA3a ¢ BODOH, [menoYaMm,
MATHHEM, MEPOKCHIaMHE
METANNOR). INeKTPOHHOE

CTPOSHHE YTISKHCIOTD rasa.
YTroneHAS KHCIOTA H €2 COmm.
Kapbonsts B reEoporapfoHaTen:
HX MOBEIEHHE IPH HATPEBAHEH,
HaxomneHne kpapOoHATOE MATHHEA
H FAIBIMS B NPHPOIE: KOPAILIEL

cOeTHHEHHH YTIepona

C OONACTIMH
NpPHMCHEHHA.
HaenTHHIHPORATE
kapboHaT-  HOHM 0 C
OO
KaYeCTREHHEIX PEARITHA,
HeocmegopaTe  cBoficTRa
HIYYAEMBIX BELIECTR,
Habmozats
NEMOHCTPHDYEMER H
CAMOCTORTETRHD
NPOEOIEHMEBIS OTIRITHL
HalhmrJETE XHMHEYECKME
PEAKIIHH H OMHCHEATE

HEMIYT, HIBECTHAKH | X ¢ DOMOIILIG POHOID
(A3BECTHKOBHIC TODB, KADCTOBHIE | 3MKA H H3IBIKA XHMHH.
DEMEpPE, CTAMAKTHTEL] # | Cobmonats TpaBEna H
CTRTArMHATEI). npremel  GesonacHo
JeMoHCTpaU=E. [openne | paboThl ¢ XHMHYECKHMH
Y¥TApHOTD TATE. TYIIEHRE | BEMECTREMH H
MAAMEHH  YIISKHCARIM  TA3oM. | naBopaTopHbiM
Paynomenne Mpamopa. | obopyIoBANAEM.
Jlaboparopabii OILIT 1.
Kauectasguas peaxuHs Ha
EapOOHAT-HOH

28 | Kpesmnit Kpenanit, dnmwseckne 5 O EACHATE 3ABHCHMOCTD
XHMHYECKHE CBONCTRA KPEMHHS. | CBOHCTE KpPEMHHS OT
Peaguuu ¢ yIneM, KRCTOPOJOM, | ero CTpOeHHA.
KIOPOM, MAIHHEM, PACTBODAME AApaKTePHIOBATE
menoyel, CepoBOIOpOIOM. REKHEHIINE QH3IHYECKHE
CHIaH — BOJTOPOIHOS H XHMUTIECKNE CBOHCTRA
COBIHHEHHE KPEMHEL KPEMHHA.
Crmrmiaet. [TonyaeHie B ConocrannsTs ceoficrea
OpPHMEHEHHS KDEMHHA, KPEMHANA C 00TACTIMHA
Aemoncrpanmn. Obpaiims NMpPHMEHEHHSA,
KpPEMIHA HaGmozats o

OMACLIBATE
JEMOHCTPHEPYEMBIE
- MATEPHAIE.
29 | CocnMHCHHEA KPEMHHRS e kpemena (IV), ero XBEpAKTEPHIOBATE
| CTpOSHEE, (HINYECKHE ’ eaEHEHIIHE PRINTECKHE

KHMHEYSCKHE CRONCTRA, JRaSeHHe
B MPHPOIE E MPHEMEHEHHE,
KpeMHACRRE KHCTIOTEI B WX COTTH.
I Maponus CHANKATOR,
CHANKATHEIC MEHECPATH —
OCHOBA 3EMHOH KOpDRI.
Jaboparopaelil onem 8.
Henprasne pacTeOpa CHIHEATA

HATPHA HHIHKATOPOM.
JabopaTopasii o 9.

H XHMHYECENE CBOHCTRA
COSTHHEHNA KPEMHEMA.
CparEHBATE CTPOEHRES W
CROHCTEA VIIEKHCAOID
rasa H OKCHOA KpeMHAA
{IV).

ConocTagnars
XHMHYCCKHE CBOHCTBE

COCTHACHAH KPCMHHA C
ORMACTHMH




! OapakoMIeHHe ¢ 00paaranm
| PHPOIHER CHIHEATOR

NPHMEHEHHS.
Heeneaorats coficTa
HIYYASMEIN BEIISCTR.
HabmogaTte B
OMHCHEATE
CAMOCTORTENEHD
NPOBOIMMEIE OTIBITEL
HaBmomaTs XHMAYSCKHAS
PEARTINH H OTTHCRBATR
HX C NOMOWERY pOTHOMD
IR B TILTKA XHAMWH.
CobmoaaTs IpazKna |
mpHeME Gesonacuol
paDOTH © XHMHYECKHMHE
REIIIECTRAMH H

nabopaTopHBD
OOODYVI0BAHHEM.
30 | OBobmawmes Pemenne 3a7aw H BemonEesHe | COCTABNATE
MORTOPEHHE Mo Teme | vopaaHeHmiE, TO3BOMAIOINY | CPARHHTENbBHRE H
o Hemeran s, CHCTCMATHIHPOBATE H 0000mAETE | ododmammne cxeMbL
NONYHEHHBIC SHAHNA M0 TEME [MpOBONMTE PACHETH MO
aHemeTAnTRD, KHMHYECKEM §OparvITanm
H VpABAEHHAM PeaKiHA.
OcylecTRASTE
MOZHARETENEHYED
pPohOICKCHID B
OTHOICHHH
COOCTRERHRIX
AOCTHREHNHT B NpoLeces
peleHss  Y9eOHRIX W
NOIHABATEIRHEX 32044,
31 | Komrpoanman paGora Na | Kontpone aHammii  mo  Teme | DoyVimecTRISTE
1 (111} Teme | «Hemeranarm, M0IHABATETLHYID
wHemeraninns., pediTeKcHIO B
OTHOIEHHH |
COBCTREHHEIK ,
ACCTHERCHEN B MPOICCce '
peicHeE  yaeOHRX H
| MOZHABATENBHEIN T4,
Tema 2. Odmue ceoficTsa meTanmon (2 4.)
32 (CpoiictRa ®  werone | O6mmii  ofzop  amemenToR- | OOLACHATE JARHCHMOCTE
OOIVUEHHA METATIOR smerannoe. CTpoenHe W cBoficTEa | cBOMCTE METANNOR OT HX
OPOCTRIX BEIECTE-METALTIOE. | CTPOCHHA.
D IEKTPOXHMHICCEHIT pin | XEparKTepHI0BaTE
HATPAREH W METALIOE. | OburEe KHMHYSCEHE
MeTannageckns CROACTRE METANNOE KAK
KPHCTALTHYECKHE PEIIETER. | BOCCTAHOBHTENEH KA
IMogyuenHe H  NpPHMEHEHNE | OCHOBE CTPOEHHE  HX
METANNOE. ATOMOE H TOTOEEHHA B
JemMoHCTpALHE. Kommexnns | 30exTpoXHMHSCCEOM
MCTANIOE. Komnexuns | paoy HANPAHRCHHI
MHHEDATOR B pya METALIOR.




[TporeOIRpORATE

CROACTRE HEMIVISHHBIN
AMEMEHTOB H X
COEIHHERHE HA OCHOBS

IHAHHI o
[lepuogreckon 3aKoHEe.
NEpAKTCPHI0BATE

CTOCOhs OOy HCHHE
METANAOE M3 pPyD H
mugepanor. Habmonams

Hemorcrpaman. OrxpamHeanne
TUIAMEHH COMAMY IMET0MHR
METAMTOR,

JaGoparopusii onwrr 10,
OxpalTHEaRHE MIaMEHH
COSTMHEHHAME MEN0YHE
METATIOR

H OIMACKIEATE
IeMOHCTPHPYSMEE
KO/LTeKIHA.
33 | Cnnaps Cnnaenl. XapaKTepHCTHER XEpAKTEPHIOBATE
Haubonee HIBECTHRX CINAROE. oCODSHNOCTH CINABOE,
Hdemonerpanun. Koniexuns XapaKkTepHICBATE
oA ene0 1 ero cnIassm. HAHDONEE HIBSCTHEIE
CTLTSBEL
Habmeonate u
ONHCHIBHTE
JEMOHCTDHDYEMEE
KOILTE K.
Tema 3. Meraiw raasmmx nogrpymm (11 =.)
34 | OOmas xapaxreprcTka | [llenousse meTamms. Obman XapaKTepHI0BATE
ENONMHEX METATLIDE KAPAKTEPHCTHEA 3MCMEHTOR obimHe croifcTRa
rmasHeH ooarpynns I rpymmes. IIENOYHEL METANTIOR.
CroficTea menoqnsx Metannos. | OObACHATE 3aBHCHMOCTE
Pacnoasmasanme KATHOROE THTHE, | CBOACTE METOUEEX
HATPHA H KATHA METANAOR OT CTPOCHHA.

OGobwars sHanmT )
IEMATE BRIBOMEL O
MEKOHOMEPHOCTAX
HIMCHCHHE cBOHCTR
IIENOMHEIX METAIOR.
[pOrHO3RpOBATE
CROMCTEA HEHIVICHHBX
AMEMEHTOR H HX
COBMHEEHHA Ha oCHOBS
IHAHHE O
[leprOOHTeCKOM 3aE0EE,
OOBACHATE E3aAMOCEEIH
MERY HAXOKICHHEM B
MPHPOAE, CEORCTBAME,
ORONOIAYSCKOR POIbio
H 00nacTaMe
TIPHMEHEHHA HIVIaehMED
BCIIECTE.
HoeHTHOHIHPORATE
MIEAOMHBIE METRIEL T
MEETY LTAMEHH HX
coned. Habmopars

| ZEMORCTPHPVEMEIE H




CAMOCTORTEIRHO
NPOBGIAMEE OMBITEL,
Habmopate xaMugeckne
PEAKIIHH H OIHCLBATEL
HX © HOMOLILIO POIHOTG
FIRIKA H TIRIKA NHMHH.
Cobmrogate mpassna B
npuesMbl DesonacHoR
PABOTRL ¢ XHMHSECKHME
BEMIECTRAMM I

NabOpaTOPEEIM OIRITOM.
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Harprli # xamai

| HaTpwii o kammfi —

NpeACTABATENH IEN0UHLI
MeTaNNoE. XapakTepHEle PeakiHH
HATPHA B KEIHA.

Tloaywenmne MenoyHbN METAIOR.
Oicestizg M NEPOKCHIR HATPHA H
kanus. Colw HATPHA, KATHE, HX
IHAUSHHE B TIPHPOIE,
JevoncTpansn. Bzamvoeficrene
HATPHA ¢ BOTOH.

JdaboparopHbiii onsir 11.
OrRgxoMIeHBe ¢ MEHEPATAMH H
BOHHEH MY COCIHHCHAIME
IMENOYHB MCTALTOR

(YEACHATE JABHCHMOCTE
CEOMCTE HATPHA B KATHS
OT HX CTPOCHIA.
XApaKTEPHIORETE
ERHeAITHe
XHMHISCKHE CROHCTRA
HATPHA

H KRUTHS,

CpagsHBaTs CROHCTRA
HATPHA H KATHA,
OFRACHATE BIAMMOCESEH
MEWIY HAXORISHAEN B
NpHEPOIE, CBOACTRAMH,
Guonoraueckod PoTkEK
H ODITACTAME
NpHMEHEHHSA HATPHA H
KaaHA.
KAPAXTEPHI0BETE
MPOMBIIINEHHEE H
nabopaTopHLe cHocofn
MOIYHEHES HATPHS,
HabmomaTs
ZEMOHCTPHPYSMEE H
CAMOCTOATCIRHO
MPOROIHMEIE OTBITE.
Halimo aTe XEMpyecKne
PEARITHH H OHCEHEITE
HX ¢ HOMOMBIO
PVCCEOTD AILINA H SIRIKA
xumus. Cobmonars
MPaBAJA B TPHEMB
bezonachol paborsl c
NHMHYECKHEMHE
BRILIECTBAMH H
nabOPATOPHEIM OIMBEITOM.

36

CoenuHeRns HATPHS 1

CoemrEeHRS HATPRA 1 KATHA.
Comn HaTpHs, KaTHe, BX
IHAYMCHHE B AHIHH Ye10BEKA.
Cona # eaxril Harp —
BAKHSHIINE COSTHAEHNA HATPHA.
Jafoparopusii onsrr 2,

XApaKTepHIoRaTs COTY
H eIKHA HATP Kak
BARHESHIIHE COSTHESHRA
HATPHA.

OOLACHATE BIAAMOCERIH
MEEIY HAXOEICHHEM B




CpoficTea coeauaeHmE
MEENOYHED METAILIDE.,

NpHPOOE, CEBORCTEAMH,
BHOMOTHYECKOH POTE

COCMHHEHHA HATPHA H
CAITHA,

Conocrasnsrs
NHMHYACKHS cROHCTRE
COENHHEHHH HATPHA W
KATHA ¢ 00nacTavH
TMPHMEHEHHE.
Hecmenosars ceoficTea
HIVIACMEBIN BEIICCTE.
Habnwonams 1
OIHCLIBATE
CAMOCTORTENEHG
MPOBOTHMEE OMEITE C
MOMOMIEI0 POTHOTO
SIEIKA H SIEIKA XHMEH.
CobmoJaTs Ipanaa i
pHeMel OezomacHo
padoTh ¢ XHMHSCCEKHMHE
BEIISCTRAMH W

TADOPETOPHEIM ONBITOM.
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ODmas XapaKTepHCTHEA
INEMEHTOR FIABHOH

noarpyvins! I rpynne.

O0Imas XapaKTepHCTHE
AMEMEHTOR TMARHOHE TIOArpYITS
Il rpymmm.

bepunnmii, maramii,

I NOMHOZCMETHHEIS METATTEL
AMPOTEPHOCTE OKCHIA H
rHapoxkcaza GepHIma.
Oxpacka TENaMERR CONHMH
MIENOTHOZEMETENEN METANNOR.
HemomcTpaunn. Oxpamyisanne
TUEEAMEHN COMAMHE
MIETOYHOZEMETBHED METANNOE.
JlaGoparopusti onerr 13,
Oxpacka NIAMEHN COEIMHEHHAME
HIETOUHOZEMETEHEI METANNOE

XApaKTePHIOBATE
obine cpoficTea

AMEMEHTOR TABHOR
MO/ PY TGS

Il rpymmes. O6RacHsTs
IABHCEMOCTE CBORCTE
INEMEHTOR MIABHOHR
noarpymme! I rpyomes
07 CTPOCHHA,

ObobimAaTs 3HAHAA H
JETETE BRIBOE O
IEKOHOMEPHOC THX
HEiMeHeHHH cpoficTR
AICMCHTOE MTasHOE
nogrpyinss I rpynmes.

[ IporaosHpoBATE
CHORCTEA HEMIVHCHABX
AMEMEHTOR H HX
COSTHHEHHA Ha 0CHOBE
IHAHHHA 0
[NepHogHUECKOM TEKOHE.
OGRACHATE BIAHMOCEAIH
MEETY HAXOHOCHAEM B
MPHPONE, CBORCTRAMEH,
GHOTOIHYECKON POTRIO
H o0nacTanH
NPHEMCHEHHAR E3y4acMBIx
BEIISCTE.
Hnesmaduumporats
IENOHHOSEMETRHBIE




METALIBE M0 LBETY
MAAMEHH HX
COEMHEHH,
Habmogars
JEMOHCTPHPYEMEIE H
CAMOCTORTENEHD
MPOBGIHMELS ONETEL
Habmonats xEMHEYECKHE
PEAKITHH H OMHCLIBATE

| HX € IIOMOUIBIO POIHOTC
AIBIKA M A3RICHE XEMHH,

COOMOIATE IPABHIA H
MpHEME Be30nacHod
pabOTEL ¢ XEMHEYECKIMY
BEMIECTEAMHE H
MABOPATOPHLIM OTEITOM.
38 | Marmmi n ero Marunii, ero obmas DN EACHATE JABMCHMOCTS
COETHHENHA. AAPAKTCPHCTHES HA OCHOBE CBOHCTE MATHHE OT ero
nonoxeHns B [Tepuogsseckoil CTPOCHHES.
CHCTEME SMEMEHTOR XAPAKTEePHIOBATE
O. H. Mengencepa 7 CTpocHHRA BAUEHCHIING QHIHIECKHE
aroMOoB. [Tonyuenne, GHINYSCKHE | B XHMHYCCKHE CBOHCTBA
H XHMHYeCKHe CROACTRS, MArHHE H ero
OPHMEHEHHE MarHHR H €00 CoeTHREHHA.
COCOHHERHEH. ConocTaRTETh
COoH MArHES, HX THAUEHHE B KHMHYSCKHE  cROfloTea
COPHPOIE M AHIHE Y2T0RSKE. WMATHHA H &ro
JlaGeparopanii onwr 14, coeIHHCHAN
CroficTRa MArHNA W 10 C OONACTAMH
COBNHHRHHH [PHMEHEHE,
Heeneposate csoficTea
HIYHACMBY BCIlECTR,
HalbmogaTe H
ONHCLIBATE
CaMOCTORTEIRED
NPOBOIHMBE OITEITEL
& MOMOUWEK pPOIHOTO
IBIKA W H3LIKA XHMHY,
CobmonaTe NpaERIL M
npHeMEl  GezomacHoi
padOTHI ¢ XHMHYECKHMH
BCIICCTBAMH H |
mabopETOPHEMM OIBITOM. |
39 | Kamemoui#i 5 ero Kansupii, ero obmas X APAKTEPHIOBATE
COCIHHEHHA. XBPAKTEPHCTHRE HA OCHOBC BamHCHIH: dHIpgecKrs

nonowenns B Mepuommgeckod
crcTese anemenTor I1. H,
Menneneesa ¥ CTPOSHHA ATOMOR,
MNonywenne, hrzwyeckHe H
XHMHYSCKHE CROHCTEA,
NPHMERSHHE KANGLIHEA H &ro
COCOHHCHHE.

H XHMHMECENE CEOHCTES
KENLHMA ¥ &0 |
co¢qRHeH A, OOBACHATS
TARHCHMOCTR CROACTR
KATEIAS OT 870

CTPOEHRA.
CONOCTARNATE




Coln KAIBUMA, MX IHAYCHHE B
OPEPONE # HHIHH SEIOBCKA.
Memomerpanmn.
BsanmopeficTeHe Kanknna ¢
BOOODH.

JladopaTopHbri omsr 15,
CroficTBa cOCINECHHN KAMEITHA.

KHMEYECKHE CROECTRA
KaThLIHA B ET0
COCOMHEHHH ©
obaacTanm
NPHMERCHHA,
Hecnepoears ceoficTaa
HIVIAEMEIN BEMIECTR,
Habmogars
JeMOHCTPHpYEMELE H
CAMOCTORTEILED
MPOBOINMEIC OOBITHL
Hafomromars XHMHNMECKHEE
PEaKIEH H OMHCEBATE

| HX € NOMOIIRE POIHOTO
SIRIKA H S3RIKA XHMEH.
CofmoJaTs Npasiis |
npEesil fesonacHof
PROOTEL ¢ XEMEYECKHMH
BEIICCTRAMH H

| NAbOPATOPHLIM OIAITOM.

A ecTroCTE BOJE H
CHocofh ee YeTPaHEHH.

|
l

AeCTROCTE BOOR H CIIoCoDH 2

YCTPaRCHHA,
JaGoparopusii onerr 16,

AecTroCTE BOIEL

| XapaKTepRIOBATE BHIE
| WECTKOCTH BOIEL

X ApaKTepHIOBATL
cnocodM YeTpaAREHES
HECTROCTH BOTRL
Hafomrogars n
OTHACLIBATE

| GAMOGTORTENEHG
MPOBOIHMEIE OILITEL
Hafmoaats NHMEUSCKHS
PEAKIHH H OMHCHIBATE
B G TTOMOTIRRD DOIROTD
AILIKA H H3RIKA XHMHH,
Cobmomarte npasnna u
MPHEME] GE30MACHOH
PAOOTRI ¢ XEMEYECKHMHA
BEIICCTRAMH H

| 7a0ODATOPHMM OIEITOM.

41 | AmoMEHEAR —

KHMHUECKHHA
| ANEMCHT H IPOCTOE
i BEISCTRD,

AMOMHHEA,
PacnpocTpaseHHOCTS

B npHpoae, HINSeCKHE H
NAMHEYSCEHE CBOACTR
{OTHOMEHAE K

EHCTOPONY, FATOTeHANM,
PACTEODAEM

KHCIOT | emoaed,
armoMoTepMin), [IpomssoacTeo
ATIOMMERA,

ITprsEHENHE ATHMAHRS.
Nemorcrpansn. Komnexuas
aAmoMERE, [Inapnenme
amoMuEnRd, BaamvoneficTene

OORECHATE TERHCHMOCTE
CBOHCTEA AMIOMAHHEL OT
o CTPOCHNA.
AApEKTCDHIOBATE
BAHHEHITHE
PHINHECKHE H
XEMHYECKHE CBORCTER
AMHIMHHHA.
ConmoCTARNATE
KHMHYSCKHE CEOHCTER
ATMIMHHRA ¢ ODIACTAMHE
NpHMEHEHHS.

AapAKTepRIOBATL

OpOMEINEAFHE




ATIOMHHAS
CO MENOURID. ATOMOTEPMES,
JabopaTopanoi onerr 17,

CrolicTea
ATHOMHHIA,

cnocod mony4eHHS
AMKMHHHA.
Hecnenosats ceoiicTea
HIYIAEMBIN BEIICCTE,
Habmoaners
DEMOBCTPHPYEMBIE

H CAMOCTORTEIEHD
MPOEDTHMELE OfLITSL
Habmo1aTs XxEMEYecKHS
PEAKIHEH B OIHCEEATE
MY C MOMOUTRED POIHOTO
AIBIKA W HIBIHA XHMHN.
Codmogars npasuna u
npEeME DesonacHof
paboTRI ¢ XEMHYECKHMH
BEMIECTRAME H

Na00PETOPHEIM OMIEITOM.
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CocoMHCHAR AMIOMHTHA.

AMBOTEPHOCTD OKCHIA B
THAPOKCHNA ATKoMiHEE. Comx
ATIOMMEHEA,

[Tomoe pasnomenns sogod
CcoTeH AmOMERHA o cnadkiMH
ORYXOCHORHEIMHE KHCTIOTAME,
ATIOMHHATEL B TREPIOM BHIE H B
pacTeope. KoMnnexkcHee
COSIHHERHS ATIOMBEHHS.
JaGoparopasii omar 18,
Crolfersa cocanncHRil
ATIOMHHAA

XapaKTepHIORATE
RAMHEHIIHE

KHMHUYECKHS CROHCTER
COCTHAECHAN ATHMAHHR.
OOBACHATE B3AHMOCEATH
MERY HAXOMRICHHEM B
npUpones, cBofcTRAMH,
GHONDIAYECKOH POThED
COoeTREeHRAN AMKWMWHRER.
ConocTaRmaTh
KHMHA9ECKHE CROHCTRA
COETHHEHAH ATHMAHAR
¢ O0TACTAMHE
NPHMEHEHHH,
Hecnenorars ceofcTRa
HIVHASMEN BEIIECTR.
Habmogate 1
OTTHCHIBATE
CHMOCTOATETRHD
MPOROTHMEIE OMRTHL
Hafmagats XxaMuaccKHe
PEAKIHH H OIHCEIBATS
HX ¢ TOMOIER POJTHOTD
A3IBIEG H AIBIKA XHMHH.
ColnrogaTs NpasHTa H
npueMi HezomacHo
PABOTEL € XHMETECKHME
BEMISCTRAMH M
MA0OPATOPHEIM ONBITOM,

43

Peienye 38089 H
BRIIIOTHEHHE YIPEHHEHHE
o Teme «Meratis
TIARHEIX DOy,

BrmonHaune ynpaxHenmui 5a
COCTABTEHHE YPABHEHHH
PEaKIHA. COOTBETCTBYVIOIIHY
ZAMAHHEIM HEMOYKAM
TpeBPAMERHT, IO TeMe
gMeTannm rmaBHEX NOOTPYII:.

CocTasIaT: YpasHenHs
PCAKIING, ¢ NOMOMEBID
KOTOPRIX MOKHO
OCVIIECTRATE IENO4KE
MpERpAmEnHl BeIecTs,
OCyIIecTRISTE pacyeTsl




Pemenne pacueTHR 38089 (10
XHMUTECKHM GopMynam o
YPARHEHHAM.

| D XEMHMECKHM
VPERHEHHEM,

| Henooesosarts

ANMOPHTMEL [pH

PCINCHHHE 337144,

MNpakTEgeckan pafora
Ne 5.

Pemenne
IKCTEPHMEHTATBHEIX
TANAY Mo Tese adeTanTan
THABHEIX NOArRYIT:,

Penienne rauecTEeHHBIK
JECTIEPMMCHTANBHBIY 34049 10
Teme shMeTanin rIasHpx

NOIT YIS,

ALCHEPHMERT 110
HaeHTHbEEAITHA
BEIECTE ¢ MOMOMLED
KaTSCTBEHHLIX pearHi,
MOIYICHAR Conei
METAILIOE IMIABHEX
MOy,

Habmonats 1
OTHCKIBATR
CAMOLCTOETETEHD
NPOBOIHMER OMEITH C
NOMOLIERD POTHOTD
AIBIEA B A3RIKA XHMHH.
Henars BHEOIE O
PESYIBTATAM
MPORETEHHBES
KHMHGECKHAY OTLITOR,
CobmoaaTs npasnia o
OpHEME OezonacHol
PatoThI ¢ XHMHYECKHME
BCIECTEAMH H
Na00PaTODHEIM OMEITOM.

[IpoBOXHTE XHMHEYECKHA |

Tema 4. Mera vt nobSosmex moarpymm (17

45

q.)

O0mas xapaxTepHcTHES
MEPEXOIHBIN METATIOR

Ofinas xapaKTepHCTHRS
nepexonsenx McTarios [—VIII
rpyTim.

OcobeHROCTH CTPOCHHA STOMOB
nepexomHe Merartios. Obume
DHIHYCCKRE H XEMHYeCKHE
ceoicTea. [IpaMenenne
METAMNOE,

XApAKTEPHIOBATE
obImHe cBOlCTER
NEPEXOIHEIX METALIOR,
OOEACHATE 3ARHECHMOCTE
CBOHCTE DEPeXOIHEDN
METALIOE OT CTPOCHHS.
OGoGATE 3HAHMA H
NENATES BRIBOIE O
3AKOHOMEPHOCTHX
HIMEHENHNR cRoficTR
TEpeXOIHEI METATI0E,
[IporaozHpOBATE
CEOHCTES HCHIVUEHHETX
AIEMEHTOB H HX
cOeHHEHNI HA OCHOES
SHAHHH O
[TepHOTHYECKOM TAKOHS.

Xpos. Puimveckre coolicTea
ApoMa. XNMHICCERE cBolcTEa
Xponz (OTHOIICHUE K BOOHHOMY
napy, HHCIOPOLY, XOpY,
pacToopaM kxcenot). [onygenne #
OpEMEHEHHE XPOMA

OOEACHATE 3JABHCHMOCTE
CBOHCTE XpoMa 0T éio
CTPOEHHA.
XAPAKTEPHIOBATE
BAAHEHIHS GHIHYECKHE
H XHMHYCCKHE CBOHCTER




AemoBcTpaunH.
Baawmonefcrene xpoMa ¢
comaHol kHeaorod Ges nocTvna
BO3TYNA

XPOME
ConocTapnaTs
KHMEUSCKHRE CHOHCTES
XKpoMa ¢ obnacTAME

OPHMCHCHHS.
Habmozarms 1
OIMHCHIBETE
AEMOHCTPHPYEMBIC
OTILITLL,
47 | CoeguHeHHS XpoMa. Coegnnenns xposma. Hamenemne | Xapaxrepusosats
JaBHCHMOCTE KHCIOT- HO- | OKHCIHTSIBHED- BARHEHIIHE
OCHOBHBIX BOCCTAHOBATC/IBHBIX H KHCIOTHO- | XHMHYECKHE CBOHCTRS
H OKHCIIMTENBHO- OCHOBHEIX CROACTS OKCHIOR H coeTHHeHHH Xpona,
BOCCTRHORHTENBHELX THAPOKCHIOE XPoMa ¢ pocToM YeTanapmieaTe
CBOHCTE OT CTEMEHH CTEMEHH OKHCIEHHN. 3AEMCHMOCTE MEHTY
OKHCICHHS METATIA AmdoTepHEe cBOHCTRE OKCHIA ¥ | KHCHOTHO-OCHOBHEDMH
rHApoKcHAa xpoMa (1IT). ¢BOHCTBAMH OKCHIOB H
Osacacane coneit xposa (111) & MLIPOKCHI0E XPOME K
XponMaThl, Bzanmuke mepexolsl | JHAYCHHEM CTCMCHH
XPOMETOR M THXPOMATOBR. OKHCTEHES,
XPpoMaTsl B IHXPOMATE] KAK XapaKTepHIORATH
oxEcIETE™. [Toanoe paznomenne | amdoTepHEE CROACTRS
Bofo# conelt xposa (TIT) co OKCHTA H THIPOKCHIA
cnabE JBVNOCHORHEIMH xpoma (I1I).
KHCI0TaME. KoMnnexcrse OnucHEaTs B3aRMHEE
COCTHHEHES XPoMa. MEPEXOJILT XPOMATOR H
Jemopcrpamni. Ocaxiaenne ARXPOMATOR,
riaporcrna xpoMa (111) & Heensaorats ceoficTsa
OKHCIEHHE ET0 NEPOKCHI0M HIVHAEMBIN BEILIECTE.
BOJOPOSA HafmogaTs
Paznowenre gmipomata OCMOHCTPHPYSMEIS H
amvonHs. JafopaTopaniil oneIT | caMOCTORTCIBHO
20, CroficTRa cOETREEHER XPOMA | NIPOROTHMEE ONBITEL
Hafmomars xuMuueckne
PCAKIHE H OIIHCEIEATh
HX ¢ TOMOIIEIO POIHOTO
AIRIN H AIRIKA XHMHEH.
CofmogaTs npasHIa B
npuesnt OesonacHod
PafOTEL ¢ XHMHHECKHME
BEIIESCTRAMHE W
MabOPETOPHEDM OIEITOM,
48 | Maprapen, Mapraren — hazAgeckne o XApPAKTEDHI0RATE
XHMHUSCKHE CBOficTRA BacHERIHE QHIHYeCKHE

(oTHOmEHHE K KHCAOPOIY, XIOPY,
pacTaopam kHeaoT ). [lomywense u
TNpEMeHeHRe Mapradia. Orcen
mapranns (IV) sax oxsemuTens o

H XHMHYECKHS CROHCTEA
MapraHma H &ro
cosTHEeHAA. OOLIcHAT:
SAEHCHMOCTE  chBoficTe

HATATH3ATOR, MADTAHLA oT ero
[MepManranar kaTie Kak CTPOEHHA.

OKHCTHTE . CofocTaBnaTE
Hemoncrpammn. Painomenne KHMHSECKHE  CBOfCTER




NEPOKCHIA BOZOPOIR B0
DeficTRIEM IHOKCHIA MAPTAHOA
Jafoparopasd omsir 21,
CaolicTea Mapranmna u ero
COCOHHEHAR

MADTAHLTA H ero
COEANHEHHA c
ODIRC TAMH
OPHMERCHHA.
AAPAKTEPHIORATE OKCHI
mapragna {1V}  kak
OKHCIHTE b H
KATAIM3ATOD,

MEPMAHTAHAT KANHS KA
OKHCIHTE D,

Hcenenorars cBofcTEA |
HIVUAEMEIN BEIIECTE.

Hafmopars H
OMHCEBATE
OEMOHCTPANHOHHRE |
CAMOCTOATENEIIO

HOPOBOIHMER OMEITHL
Hafinioaars XHMESeckne |
PeakiMH H  (MHCHBATE
HX ¢ DOMOIIBEK POSHOTD
IEIKA M AIGIKE XHMMH.
CoOmomaTes NpaRdIa W
TPHEMEL fesomacaoi
padOTH ¢ XHMHISCKHMH
BEMIECTRAME H
nabopaTOpHLM
Onerros,

49

Heneao xax xummEyecHKHi

a0

JuaueHHe Wenesa 108 opraHHIMe
HEORSKCA.

Jlafoparopanii oneprr 22,
HayueHue MHHEPATOR Wemeia

Heneso. Haxomaenue B nprpoze.

KApaKTEPHIOBATE

HET230 KAk XHMHYECKHA
AMCMEHT,

OORACHATE B3AHMOCEASH
MENETY HANOXCEHWEM B
npHpoLe, CRORCTRAME B
SHonoradeckoll  poasio
mene3a.  Mconenopath
CROHCTEA HIVUAEMED
BEMIECTH,

Habmomars H
OMHECLIRATE |
CAMOCTORTENENG

MPHEME] De30nmacHoM
paboTH © XHMAMCCKHMH
BETECTRAME H
TaO0PATOPHEM OTEITOM.

Kenezo — npocroe
BELLIECTRO.

PrazHIecKRe ceofcTha Wenen,
XHMHYCCKHE CBOMCTRA Menesa
(E3aHMOacicTENE C KHCIOPOIOM,
XTOpon, cepoi, yraes, sonoii,
KHCTIOTAMH, PACTEOPEMH comedi).
CriaBkl %ene3a ¢ yrIepoIom.

HAPAKTCPHI0BATE
HENEI0 KAK I[pOCTOS
BEITIECTRO.

OOLACHATE 3ABHCHMOCT

CBOHCTE eIesn OT ero
CTPOCHHA.




MMonyuesue o npUMEHERRE
wenesn. Kopposes menesa B
CoCcOGE! JAMATE HEICIHBIX
H3TCTHE OT KOPPOAHH.
Ademorcrpaunn. Komnexnus
«JHeneso B ero CIIaBkn,

JlabopaTopana et 23,

CrollcTea meneId.

XEpaxTepHIOBATE
BUKHEAIING DHINTCCKHE
H XHMHYECKHE CROHCTRA
WENE3d, chocobel  ero
MOMYUSHHA.
ConoCTARIATE
KAMHMCCEHE CcEOHCTEA
menesa c©  oOnacTAMHA

NPAMEHEHHA,
XapaKTepHIORATH
MpOmEce KOPPOHH
Wenesa H  coocobn
ANMMTH  KETesa  Of
KOPIOSHH.

Hecsnenopats  choticTea
HAVHSEMBIN BCIOGCTE.

Habmopats H
ONHCLIBATE '
IEMOHCTPAUHOHHEE H |
CAMOCTOSTEIEHG
MPOBOIHMEIE OTEITHL.
HabmomaTte xuMESeckne

PEAKTIHH H ONRCEERATH
HX € NOMOMBR POIHEOTD

AIEIKA W SIRKE MHMHH.
CobmolaTs npasmia H
MPHEMEL fesomacro
PafoTHL © XHMASECKAMH

ragpokenia xenesa (1) Comm
#eneaa (1)

B meneza (1), MeToin nepesoa
comel wemesa (1) B comm mene-
sa (III) & obparno. Monroe
PASOECHHEE BOTOH conell meneia
(TIT) co cnabnmrs
ABYROCHOBHEIMY KHCNOTAME.
OxHCTHTENLHEE CBOACTRA
coeteH=HAR #enesa (1) 8
PeaKHEX ¢ BOCCTAHOBHTENAMM
(HOTEIOM,

CEPOBOIODOI0M B METRED).
[[HaHNIHRE KOMILTEKCE] METeta.
KagecTaédanic POAKIINHE HA HOMNLI
semeza (11 u (TII).
Jemoncrpannn. Ocamnesne

BEMIECTRAMH H
1a00paTOPHEM OTEITOM.
31 | Coexnnenna Coennnenns weneza Cpapucane | Xapakrepuaonats
WEnesa. KHCIOTHO-0CHOBHER H BAmHeHITHE
OKHCIHTE k- XHMHMCCEHE  CBOHCTEE
HO-BOCCTEHOBHTEIRHEIX CROMACTR | cOCaHHCHHA
raapokcua wenesa (1) v HENE2A,

CpapswBars KHCIOTHO- |
OCHOBHEIE H
OKHCITHTEIRHO-
BOCCTAHOBHTENBHELE

cBoficTBA  rHOpOKCHIR

mEneza ()
FHIpOKCH 18 HeTEIR
{1,

ComocTanIaTh
XHMHUECEHE  cBROficTRa
COCOMHEEHHA wamezn ¢
oDIaCcTAMHE
MPHMEHEHHA.
XapakrepuionaTh
METOAL] MEpes0Ia cometi
wenesa (II) B comm

#enesa (111 u ofparao,




runporcana serea () &
OKHCIEHAE 870 B BOZTYXE.

Habmonars
NEMOHCTRHPYEMEE
OIIBITEL

Habmonate xEMugeckne
PEAKTHE

H OMHCEIBATE HX ©
HOMOLIBHC

POMHOND H3KER H S3RIKS
LHMHH.

52 | Mems Meae. Haxomcane B nprpoge. | OORACHATE JaBACHMOCTS
Bronorsueckas poie. CBOHCTE MEOH OT e
hu3EyecKEe H XAMHUSCKAS CTPOCHHA.

CBOHCTRA MeJH (BIaRMoJeficTeNe | XADEKTCPHIOBATE
€ KHCTOPOIOM, XI0poM, cepoil, BiRHERIINE (QH3HICCKHE
KHCIOTEME-0KHCTHTEITMH, H XHMWYECKHE CROBCTRA
xnopraon senesa (111)). METH H 86 COSTHHERH,
[Mony4eHne 0 IpAMcHCHHE MegH. | ConocTaRmaTE
OxcHr 8 THapoxena menn (10, XAMHYECKHe CBOicTRAa
Comu memn (IT). Mensnri METH H e€ COSINHEeHH
EYTIOpOC. ¢ ODMECTAMHE
Antvuaxare MegH (I) u megn (I1). | npamcercHES,
Tony<enue oxcrna Menm (1) XapakTepHI0BATE
BOCCTAHOBIEHNEM THAPOKCHIA NPOMEIIEEHHERE
meg (II) rmorosof, Honywenne | cnocolnl moTy4eHRs
XTMOpHIA METH.
H HogHaa e (1), Heenepomats crolictaa
Jadoparopresi onerr 24, H3YUAEMBIX BEIISCTE.
CroficTea Memn, ¢ CIUTAB0B H Habmonars ©
COBNHHEHHHA DIACHMEBATE
CAMOCTORTEIRHG
NPOBOIHMEIE OTIBITEL
Habmogats xuMEgeckmse
PEARIIHH H OMHCLIBATE
HX ¢ TOMOLIEID POIHOTD
ASHKA M ASHIKA XMMHH.
ColmogaTs npasnia o
npHeMEl Bes0nacHo
pafOoTHL ¢ XHMEYECKHMH
BEIIECTEAMH H
nafopaTopHMM OTEITOM. |
53 | IlpaxTaseckan pafora | Pemenne 3a0ad 0o mony9cHHmD [IpoROIRTE XEMESECKRI
Nt 6. IANAHHED, BEIICCTB (MCIHOTO IKCNEPEMENT N0
INomyscHEEe XHeTeIHoTo EFTIOPOCA W HENe3HOTO OOTY9eHH0 3 TANHE
EYROpOCEs, KYTIOpOCa), BOIICCTE.
Habrmronats |
OMACEIBATEL
CAMOCTOATENRHEO

PO BOIAMENE (HIRITE

C MOMOMIERD POIHOTO
AIBIKA H S3LIKA XHMHE.
Jlenatek BRBOIEL OO
DEIVIBTATAM




NMPOECICHHBIX
KHMHYOCEHX OIERITOR.

Cofmogats npasana 0
npress: Bezonacrod
pafoTh ¢ XAMHYECKHME
BEMIECTRAME H
Ta00PETOPHED OMEITOM.
54 | Cepebpo Cepelpo, Gusnaeckne 1 (OFEACHSTE JABHCHMOCTS
XHEMHYECKHE CRORCTRE cBoiicTe cepebpa oT &ro
(BramMofsiicTane ¢ CTPOCHHA.
CCPOBOIOPOIOM B NPHCYTCTEHA XEPEKTEPHI0BATE
KHCIOPOOa, KHCIOTAMHA- samHeRTHe DHIHYeCKHE
oxHCTHTERIMH ). Ocaknenne W XHMHYCCKHE CROBCTEA
OKCHIOa cepedpa npH ZeBcraEg cepebpa H €ro
IIEN04H HA COTH cepebpa. coeTHHEHHH.
AMMHAKATH copeDpa Kax ConocTarnaTs
oxscnnTens, KawecTeennran KHMHAISCKHE  CBOMCTRA
PEAKIINA HA MOHK Ccepedpa. cepebpa ] ero
[Ipumererse cepedpa, cOeTHHEHHH e
Jemoncrpamsan. BagencHmne oBIACTAMHE
cepedpa K3 €10 coucil ASHCTBHCM | MPHMCHEHHA.
MC/IH. Halmonars H
ONHCLIBATE
IeMOHCTPAPYEMbIG
OITLITEL
55 | 3onoTo Jonoto, DmangecKkHe | OOBEACHATE 38BHCHMOCTE
KHMUYCCRHE CBOHCTES cBOCTE 3000TE OT €70
{BsaMMOOSHCTBHEE C XIOPOM, CTPOCHNHA.
GOAPCKOR BROIKOHY), XahHiAgeckne 0
30M0TOXTIOPOBOIOPOITHAN XHMHEYSCKHE cBOficTRa
srenota, [Hapokena sonota (1) | soaota 1 eTo
Komnnexcu zonoma. Cnocobm COEIHHEHMH.
BRICISHHS 30M0TA H2 ConoeTasiars
IONOTOHOCHOH MOPOIEL KHMHYSCKHE CBONCTER
Hpavenenne sonoTa 30T0TA C GONACTHMH
MpHMEHERHRS.
KApaKTEPHIOBATE
CIOCO0N BRITETEHHA
PO00THA M3 3000TOHDCHOH
MOPOAkL
56 | Unax gng. ®ramseckne 1 OOBACHATE 3aBHCHMOCTE

XHMHYECKHE CBORCTRE
(BraEMOoIRHCTERE C ranoreRamm,
EHCTIOPONOM, Cepo, BOMOH,
PACTBOPAMH KHCIIOT M menoseii).
[Monvaerne U NpUMEHEHHE
OHHEA. AM(OTEPHOCTE OKCHIE H
THAPOKCHAA HHHKa. Baxneimne
COMTH MHHKA.

JdatopaTopasiil onerr 25,
CroficTBa DHHKA H £T0
COSIHHEHHHA

CBOMCTB LIHHKEA OT Ero
CTPOCHMSE.

| XapaKTepHIoBaTE

BaEHelmHe HrIKyecrne
H XHIMHEYECKHe cROHCTRA
HHHES H &ro
COCIHHCHAN,
KApEKTEPHIOBETE
CHOCOOR! MONYHEHHA
HHKA

| ConbcrasnaTs




KHMHYECKHE CBOHCTRA |
IHHEA H 270 '
COCTHEEHHA

¢ 0OnacTAMH
NpPHMEHEHHA.
Heenenoears ceoficTea
HIVHASMEIX BEIIICCTH,
HafimogaTe n

OITECLIBATE
CAMOCTOSTENEHO
OPOBOIHMEIE OMEITEL
Habmozats XEMHYECKHE |
PEAKTTHE H OITHCLIBATE

X € MOMOMILIO POTHOMD
AIRIKA § S3BIKA XHMEH.

CoOmoJaTs NpasKia
npHEeMEl SezonacHod
padOTH ¢ XEMHYECKHMH
BCIOCCTBAMH H
FABOPATOPHBIM ONEITOM.

537 | Pemenue sanak u Brmonuenns ynpasscHE no CoCTARIATE VPaBHEHHA
BEIMIOIHEHHS YIPRKHCHHH | TeMe PEARIHI, ¢ NOMO LK)
no TeMe aMeTanis eMeTannm noSoTHEL KOTOPBIX MOKHO
MODOYHED TOATPYIILS, | OOOTPYOIE, Ha COCTARMEHAS OCYIICCTBHTE HENOYEH

YPasHCHHE peakimi, NpEBEPALICHHE BCISCTE.
COOTBCTCTBYIONIHX 3ATARHEIM OeyInecTRNATE PACUCTR
METH)MKAM TPEBPAMNEHEH. IO XAMHYECKHM
Pelenne pacTeTHEI 38084 0 VPABHCHHAM.,
XHMHYECKHM (OpMYyIaM o HenoneaoraTh
VPABHEHEIM. ANTOPHTME IpH

- PEIICHHH 38039,

58 | NpakTuweckas padora | Peluenue 3KcIepMMEHTATBHBX MposomrTe XAMHSECKHI
Ne 7. 23784 no reMe cherannn IKCTEPHMERT MO
Pemenme NOOOYHER OOy, MOMYMeHHID THIPOKCHIA
IRCTIEPHMERTATEHEINIA T84 menesa (1), rmapoxcaza
0 TEME menesa (I11), xaopuna

ahleTanny nodouHER
TPV S,

meneza (11}, oxenna
seaa (1), BrTpaTa Mejn
(I}, renpoxcrza xpoMa
(1T}, reopoxcHIa OHERS,
XPOMATE KATHA.
[IpoBOIHTE XHMHESCCKHIT
INCMEPHMERT 1D
OIpeaeIEHHED
KaYeCTREHHOID COCTARS
XIOPHIA H CYIebaTa
menesa (L),
HICHTH)HEADHE HOHOD
METALI0B TOGUMHED
MOATPYIN ¢ NOMOLIBRD
KAYSCTREHHED PEaKiil,
[lpoBoIHTE XEMHHCCKH




=

IECTIEPEMENT 10
HCCTeNOBAHEI0
amMboTepHOCTH
runpokcnza xposa (111
H MHIPOKCHIA IHHKA.
[TpOBOIHTE XHMUYSCKHIH
IKCTEPEMENT [0
HCCTEI0BAHAID
BRAHMOISHCTEHS
xnopeaa aeresa (I ¢
JHXDOMETOM EATHA B
KHCAO# cpene.
[IpOBOIMTE XHMEISCKHE
IKCOCPHMERT TI0
OYHCTEE HENe3a o1 |
pRARTHHEL

39

[paxTuweckan pabora
Nt 8.

allomyaenne conn Mopas,

Pemenne 30049 00 0OIyHeHHO
3AJAHHRL BEMIECTE [comH Mopa).

[MpopooHTh XAMTIecKHH |
IKCMEPHMEHT 110
MEOUFYHEHHE JRTAHHRIX
perrecT® (coan Mopa),
Hafmoaats B
OTHCHIBATE
CAMOCTORTENBHO
MPOBOIHMEIS OMBITEL

C NEMOIERD DOMHOTD
SURIKA H HORIKA NIMEH.
JenaTs BLIBOAEL N
PEIVIETATAM
TPORETERHLIX
XHMHYECKIAN OTEITOR,
CodmogaTs TpasHia |
MpHeMbl GezomacHod
paboTH ¢ XHMHYECKIMHE
BEIECTRAME W

! AaBOpATOPHEM OIBITOM.
60 | OGobmammes Pemenre 38134 H BENONHEHHE COCTaRnsTh
MOBTOPEHHE IO TEME YIPaEHeHHH, MO3ROAEOMIAY ChanHITETEHEIE B
sMeTanmem. CHCTEMATHIHPOBATE H 0000MHTE | odofmaromme cxemel,
NONYHEHARIE SHAHHA 0 TEME [NpoBOIHTE pacYeTsl T
uMeTanners. XHMHSECKAM POpMYian
H YPEBHCHHAM DEaRITHHE.
61 | Konrponsnas paora Ne | Kosrposs seanni no Teme OcyimecTRIATE
2 mo Teme aMeranasm. | eMeTanmem. OOIHABATETEHYEDY
PEiVICKCHID B
OTHOMCHHH
CODCTREHHED
TOCTHRERNWH B TIpOUCTCe
pelneHHA Y9eOHEIX 1

MOIHARATETRHEDL TaHaY.

Tema 5. Crpoenne nemecrna (8 1.)

62 | Hnpo aroma, Sacprsie

| Crpoesne aToma. HyKIHIE.

|
| OfoGaTs ToHITHS _J




PCAKITHH, Hsoronst. Jehesr maces. Tene | campos,
PAIHOAKTHEHOID PACTATA ATMPOTOHR, #HEHTPOH:,
Tepsonaeprbii cHHTED. HIOTOIED,,

OTEPLITHE BOBBRIX XHMBEYCCKHX W HYRITH Il .
IMEMCHTOR, AZEPHBIE PEAKIIHM. XAPAKTEPHIOBATE
THOR ZoepHED pearkiymii; CTPOEHHE ATOMHBOTD
nenense B cHaTes. [lpaMenchne | Aapa.
PATHOHYETIHIOE B MeIHIHHE, Paznu4ats TepMEHEL
MeTon MEYeHEIX STOMOE. CHYEMMIED B
HHIOTOORD,
XApakTepHI0BATE THIIEL
PATHOAKTHEHOTO
pacmana, THIIE HIEPHEX
DCARIHI.
ONHCWBATE TOMYYEHHE
HOBRX 3TSMEHTOE
NOCPEICTEOM AMSPHEIX
PEAKIAT,
63- | DnexTpoHHEE KearToRke wHCHa.  Aromsas | XapakTepHioBaTs
64 | KOHQHTYPAIHH 4TOMOB. | OpOHTATE. Pacnipeneneiue | co¢TOARNE MEKTPOHA B
WICKTPOHOB [0 JHEPIeTHHSCKHM | ATOME,
VPORHAM O6o0mars IOHATHA
B COOTBETCTBHH ¢ NPHELINTIOM | «30eKTPOHHAR
HAAMERBIICH JHCPIHHE, TPABHIOM | KOHDHI YDAy,
Kyuga u npuHmanos [Taym. «IHEPTETHYSCKH
OcobernocTi CTPOSHHA | YPOBEHLS, HATOMHAA
SHEPreTHUECKHX YpoBHeH aTOMOB | opOHTATE:.
d-aneMeHTOR. InexTponnas | XapaxTepHIOBATE
KOHGHrypanHa ATOMA. | XBEAHTOBEIE THCIA
ONEKTPOHHEIE RORPHTYPAmaE | GopMyIHpoRaTs
NONCHKATEARHEX B | GazoBEE NPHHIHIIED
OTPHUETENEHRIX HOHOB. | pACTIpeIeeHNs
BaneHTHEE 31EKTPOHLL AMEETPOHOE no
opbHTATEM,
(CpaBHMBATE  STOMHEE
OpOETATH, HAXONAIHECS
HA PATHEIX YPORHAX, MO
thopse B SHEpPIHH.
XApaKTepHIORATE
BATEHTHLIE
BOSMOMHOCTH — &TOMOB
XHMHYCCKEX TEMEHTOR.
65 | KomaneHtHas cBA3E W | neKTpoHHLN mpaEpola | KoHRpeTHIRpORATE

CTPOSHHE MOIEKY L ¥EMEgeckol  ceaam.  BEaw | nonsTHa
xHMHIeCKOl chasH. KopaneHTHAR | «XHMMYCCKAY  CBEIRY,
CEBASh H €8 NAPAKTePHCTHEH | ¢ RANCHTHOCTHY.
(3HeprHA CBA3E, ANHHA cBam, | OGobmars TIOHATHA
BATCHTHBIH  yT0A,  KPaTHOCTh | «KOBANCHTHAR
CRATH, MONAPHOCTE, | HEMOTAPHAR CBATRY,
nongpuzyeMocts).  KopaneHTHas | «KOBATERTHAS NONApHAT
HEMONAPHAR H MOJSPHAR CBA3L. | CBAILS. ObnacHATs

| ObmMerHLH A NDHOPHD- | MEXSHHIMEL




: Hommas came. Cipoerme

HOHHER KPHCTANIOE,

ARTICTTTOPHEN MEXANKIME | 0OPA30OBANEY

00pasoRaNH KOBAMEHTHOH | KOBANCHTHOH CHA3H.

NONSPHOH CBA3H. OnNHCHEATE

DeoMeTprs MONEKYIEL. | XAPAKTCPHCTHEH

JHOONEHEET  MOMEBHT  CBAIH, | ROBANCHTHON CEAIN,

AHDONEHEN MomenT Monekynel. | [lpenceasemare  dopuy |

Hemomcrpaiumm, Monems | OpocTEIX MOTERY. j

MOTERY L. Habmogats H
OIHCLIBATE
ACMOHCTDHEPYEMBIE
MATEDHATEL

XHMEgeckas cenis. Honmas OBo0MATE MOHATHA

CEASL. OTMHYHE MEeRIY HOHHOH B | «HOHHAR CEAIRH,

EOBATEHTHOH CBAIRH. CTPOCHHE | «KDHCTANTHOECKAN

TREPALIY Tel. [HIkL! DETIETEAY,

KPHCTALTHISCKEX PEIISTOR HINEMECHTAPHAR

HOHKEEX cocaracHER. [lonsTae Aueiran.

ol AMEMERTEPHOH TueiiKe. ODEACHATE MEXAHHIME]

Aesoncrpanan. 0DpAIOBEHIA HOHHOH
KpecTanmEseckue pemeTiH CRATH.
XAPAKTEPHIOBATE THITHI
KPHCTATLTHISCKHX
PEIIETOR HOHHBIX
COETHHERMATH.
Habronars i
OIACLIBATE
JEMOHCTPHPYEMEIC
MATEPHATEL
67 | MeTamaueckas CBAh. XauHgeckas cBais. OGobuiars noHATHE
Kpacranmagecmne Metanrseckan cpase. CTpoeHNE | «METALIHYECKAR CBAIEY.
PCIIETKH METALIOR, TEEpALI Ten. Kpuctannmseckne | OORSCHATL MeXaHHIME
H aMopdaEe Tena. T 00paloBaHuL
EPHCTALTHISCEHX PEMIETOR METALTHYCCKOH CRAIA.
MCTAUIOR. HHDAKTEPHI0BETE THITLE
HemorcTpamum. KPHCTAAHYECKEX
Epucrannuueckne peleTsy. PEIIETOK METAIOR.
Habmonate n
OMHCEIBATE
AEMOHCTPHRYEMEIS
MATCPHATEL
68 | Memmonexynspanie MeBMOIEKY ISPHEIE XapakTepHIOBATE THITH
B3AHMOIeHCTRHA. E3aHMOoTelcTRRS. Bogopoasas MEEMONERYIEPHOID
CEBAZL H e¢ RNAAHKEE HA chofACTBE | BlanMoneficTEHA.
BSIICCTEA. ObofwaTe noraTHE
AROJOPOTHAL CBAZL Y,
OOEACEATE MEXAHAIME!
obpaIoBaARKH
BONOPOTHON CRATH.
6% | OboSmawmes Pemrenye 38334 H BRAOTHEHHS CocTaenaTs
NOBTOPEHNE MO TEME VTIPASHEHHH, 0SB0 CPEBHHTENBHEE H
«CTpOCHNRE BEMECTEAD. CHCTEMATHIHPOEATE M 0D0GIIHTE | 060BMANKIIKE CXEMBL,

DONYYEHHEE THAHHT 10 TeMe

[IpoBOOHTE pacseTsl No




«CTpocHue nemecteay,

KHMHSECKHM GopMyIam
H YPABHEHHAM PEaKIHA.
ClevIecTENATE
MOIHABATENRHYED
peduiskeHo B
DTHOINIEHHH
CODCTBEHHED
OOCTHHEHHH B Opolleccs
PCINCHHA Vae0HBX H
MOIHABATENBHBIX 3RT3Y.

Tema 6. Teoperaa

CKOE OITHCAHHE XHMHEMeCKHX pearni (17 4.)

| 70

Tennosee sdvbert
KMMHYCCKHX PEaKIIH

71

Tenmosoi 3bderT xmuraeckol
[EaKIMH. FHIOTEPMAYECKEE H
IHIOTEPMHTECKHE PEAKIIHH.
TepMoxEMIHECKNE YPEBHCHHA.
[MongTae ob 3granemmn. Tenaora
oOpalopadnd BeLIECTRE. IHCPIES
CHA3H.

Jemomerpanmms.
FKI0TEPMEYECERE H
IHTOTEPMEYECKHE XHMHUSCKNE
peariny. Tennobbie SBNSHHE TPE
PACTBODEHHN CCPHOR KHCTIOTH H

AMMHAYHOH CEmHTDh.

XAPAKTEPHIOBATE
TEMTOREIE HWheErTh
KHMHYECKHY PEaKIi.
Ofobmate noRsETHA
#3E30TCPMEYECKAS
PRAKIIEA,
€IHIOTCPMHEYCCKAT
PEAKIHAN,
OnNUCHRATE
TEPMOXHMHEECKHE
PEAKITHH.
PACCURTLIBATE TENMORENE
MhperTE XEMEYECKHX
PEAKITH,

OnpenensaTh MOHATHE
HIHTANBITHES,
Unpenenars TennoTsl
O00PA3OREHHA BEINCCTE.
HabmonaTs |
OMHCHEATL
OeMOHCTPHPYEMBEE
OIIBITEL

3akon [ ecea

| Jaxon Necea B CASOCTBRES H

HETD. JHEPIHA CEA3H,

GopMyTHPORATE 3AKO0H
['ecca H cuencTEHEE Ha
HETo.

PAccaWTRIBATS TEILTOTEE
PEAKIHN GEpPes TEILIOTE
o0pasoBAHNA BEIICCTE.
PaccuRTRIBATL TEMMOTR
PEARIIHN YEped JHEprin
chEazeH.

Surponns. Bropo# saxon
TEPMOIHHAMHKH.

MonsTre ob suTponui. Bropoi
JAKOH TEPMOIMHAMHKE.

DOpMVAHPOBETE BTOPOIT
TEROH TEPMOIHHAMIKH.

OnepHpoBaTLE NOHATHEN
HIHTPOTLEAD.
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Sneprieg Mub6ca u
EPHTEPHHE Cano-
NPOH3IBOIBHOCTH
AHMHSCCKHY AR,

Ineprus ['ub0ca B KpETEpHE
CAMOIPOMIEOBHOCTH
AHMHSECKON PoakIlH.

XapagTepHIoeaTe
aneprueo nbbca xax
TELMOTHHAMHYECK YD
YV HKTEHHD.,
[TporsosHpoBaTE
BOAMOEHOCTE




NPOTEKAHAS
NHMHUECKHX PEAKIHHE HA
OCHOBE HMEIOTTHX CA
FHAHKE T XHMETeCKOH
TEPMOHHAMHES.
XaparTepuiosaTs
KpHTEPHHA
CAMOMPOHIBOTEHOCTH
KHMHYECEHX PEakiiHi.

T4 | Pemenue 3ajay PemeHAe pacqeTHRIN 3a0ad o OeyIECTRIATE PacHeT
00 TEME ¢ XHMHICCKAR KHMHIECKHM DOpMYIaM B TENNOBEN 3piexTon
TEPMOIHHAMHKAR, YPEBEHEHHAM [10 TEME KHMHYECKHX Peakiuii Ha

A A HMHSECKAT TEPMOIHHAMHEAS. | OCHOBS JAHHED O
TennosoM Mhexre
00pa30BaAHHA BEIIECTH.
[IporeOsHpOEaTE
BOIMOKHOCTE
NpOTEKAHKA
KHMAYSCKHY DEAKIIVE HA
DCHORS HMEHIHKCH
IHAHHA N0 XHME9ECKOH
TCPMOIHHAMEKE,
OcymecTBASTE PacaeThl
M9 XHMHYCCKHEM
OpMYIEM.
Henoneaosars
ANTOPETME HpH
PEUIEHKM 34084, |

75 | CropocTs xeMHEYecKof CROPOCTE XMMHYECKHX PEaKING, | XApaKTEDUI0BATE 1

PEEKIHHA. 82 JMRHCHMOCTE OT PalTHYHLIX CROPOCTE KHMEYeCKoH
DARTOPOB: NPHPOTEL pearuny,
PEArHpYHOUHY BEIMICCTH, OEfLACHATE MMEHCHMOCTE
KOHIEHTPAITHE Pearspy s CHOPOCTH XEMEYECKOT
BEIIECTE, TEMIEPATYPL!, HATHYHA | DEAKIHH OT PAlTHYHEX
KATATHIATOPE, MACIHATH haxTepos.
NOBCPXHOCTH PEATHPYIOITHY DopMyTHPOBATE 3AKOH
pemects. Peaxnms roMorennLe AeHCTEVIOIHY MECC,

H TETEPOTEHHER. HaGmozars u

Jemoncrpammn. JaEHCEMOCTE OMHCKIBATE

CEOPOCTH PEAKTIWH OT NPHPOIET | JeMOHCTPHpYEMELS

BEIISCTE HA OPEMEpe OIBITEL

E3AHMOIEHCTRHA PACTEOPOB

PATHYMHBX KRCIOT OIHHAKOBOH
KOHIEHTPAUNH ¢ OJHEAKOBLIME
KVCOTKEME (FPAHYIEMH ) DHHEA H
OMHHAKOBLY KVCOHKOB PA3HE
METANNOR (MATHHS, IHHKS,
WENesa) ¢ pACTEOPOM COMRHON
KBCNOTEL. Baamnoaeficramne
PECTBOPOE CepHOH KRCIOTEH ©
PACTRODAMH THOCYIBGATA HATPIS
PE3TEHOH KOHIEHTPALNH,
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JaBHCHMOCTE CKOPOCTH
PEAKIIMH OT TEMTIEPATYPLL

[paswno Bant-T'odiba.
AeMoBcTpaINN.
Baammoneficteuc pacTBopos
CCPHOH KHCIOTE] ¢ PRCTEOPAMHE
THOCYTB(ATA HATPHAS PAXTHUHOH
TEMIEPATYPE]

OnpenensTs TOHITHE
ATEMICPATYPHEE
koxpHIHCHT
CROPOCTHS,

#IHEPrUd AKTHRANNHY,
DopuynHpoBaTh
npasuno Bant-Todipa,
OORACHATE MPETHHY
VBENNIEHHA CKOPOCTH
PEAKIHA TPH
HAMPEBAHWH.
HabmonaTe o
OMHCHEBATE
GEMOHCTPHPYEMBIE
OIBITEL

77 | Karanws, Katammatopst | Katanusatopsl B Katams, Onpenenste NOBATHS
AKTHEEOCTE H CENEKTHEHOCTE EHATATIHGY,
KATATH3ATODE. {RATAMTMIATORY,
Donmoresnsii 0 reTeporenssi wepMenTs,
karames. Poas kaTamesaTopos B HAKTHBHEOCTRY,
OpHPOLE 1 TPOMBIILTEHHOM HCENEKTHEHOCTES,
nponieafcTae, PepuMenTH Kag HFOMOTEHHBIH RATATEY,
DHOMOTHYECKHE KATATHIATOPEL. “rETEPO- TCHHEIH
JemoncTpamn. Pasnoxcane KATATHIM.

NCPOKCHIA BOROPOAA ¢ MOMOIIBI | OFLICHATE MEXaHNIM
HCOPraHHYECKHY KATAMHIATOPOE | DeHCTHHA KATATHIATOpA.
¥ MPHPOIHEN 00LEKTOR, OnHCRIBATE MEXAHMIMEL
CONEDHAITHY KATATARY. rOMOTCHHOTD,
JaGoparopabiii oneir 26. reTEpOTEHHOTD H
Katanursueckoe pasnomeHne DepMEHTATHEHOTO
OEPORCHIA BOJOPOE KATATHIOHE.
Habmopars
DEMOHCTPHRYEMBEIE H
CAMOCTOSTENLHE
MPOBOIHMERS OMEITEL,
Hadmoaats XxEMEgeckns
PEEKIHH M OTIHCEIBATE
HX € DOMOUILK POIHOTO
TIRINA H TILIKS NIMMH.
Cobmogate npasnna n
IpHEME OezonacHof
padoTR C XHMHAYSCKHME
BENMCCTHAME H
NAOOPATOPHEDM
obopyroBaENEM,
T8 | Kunmueckos pagsosecie. | OGpaTHMEIS PEAKIINE. XApaxTepHIOBATL
Konctanta papnosecns. | XeMueckoe papHoBeCcHE. XHMEICCKOE
Koncranta pasHoBeCHA. | PAEHORSCHE.
| CpasHHBaTs obpaTHMLIE
H HeoDpaTHMER:
PEAKITHE.

AAPAKTEPHIOBATE
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KOHCTARTY PABHOBSCHA

KK KONHYECTREHHYIO
XapaKTepRCTHEY
IOTOAREHEA
XHMHYCCEOrD
DAEHOBECHA.

[Mpeaumn Jle [Haretse Npaemmn e Marense. DoparyTHPOBATE
PapHOBECHEIE COCTORHNA: npuanEn Jle Hlarense,
YCTORYHEOR, HEYCTORYHROS, X HpaKTepH30BATL THITH
GespazTHEHOE. PAEHOBCCHBLY CHOTEM.
CHMEIIcHAE XEMHISCKOTD OOBACHATD 3EEHCHMOCTE
PEBHOBCCHA 10J JcHCTRHEM MO HMR
PaTHYHBX GAKTOpPOB: XHMHYECKOTD
KOHIEHTPALHE PEAreHTOR HITH PABHOBECHS OT
OPONYKTOR PEAKUNH, NABNCHHS, | PATHYHEX (akTopos.
TEMIEPATYPLL Polk cMemeHns [lpencraznpare
PEBHOBECHA B TEXHOJOIHYECKRX | HAODABTEHHE CMElICHUE
MPOTCCCax. XHMHYCCHOID

B0-
gl

[pakTwgeckan pabora
Na 9.

#CEODOCTD XHMHSECKHY
peaKIHA, XHMHYECKDE
PEBHOBECHEY,

PARAOBSCHA MY
HIMEHEHHH YOIOBHH
nposefenna obpaTamModl
XHMHYECKOR PEAKITHH.
Hadmogars
DEMOHCTPHPYEMBIE
onwTe. Habmonars
XHMUSECKHE DAkl |
OMHCLIBATE HX &
MOMOTITREDY POTHOTD
AI6IRA H H3RIKE XHMHH.

Pemenre sxcnepiMeRTATLHEN
38734 HA onpefenenne GaKTOpos,
BIRANIIHY Hi CKOPOCTE
MHMHYECKOH DeaKITHH H
DONOXKERNE XHMEYSCKOrD
PARHOBECHA.

[TpoBOIHTE XHMHOECKEH
FECHCPHMERT o
CHTTEE RE IR H HIH
(AKTOPOR,  BNMSHOIIHN
Ha CKOPOCTE
KHMHYECKOH peakius M
MOIOEHHE
XHMHIECKOTD
PABHOBCCHA,
FlccnegopaTte  yCIOBHS,
BIHAIOIHE HE CHOPOCTE
KHMHYSCKOH  peaniHm.
Hecnemosate  yenosus,
BIHAIOIIHE Ha
NOTOKEHIE
XHMHYCCKOTO
PABHOBECHE.
Hafmnonars H
OINHCLIBATE
CAMOCTOSTENRHD
MPOBOIHMERE ONETE

C TOMOINEED POTHOMD
A3BIEA M A3BIKA XHMHH.




Jenate BeBOOR WO
PeIYIBTHTAM
| IPOBENSHHRIX
|Kmnrqecm~::r: CGHIRITOR,

CofmomaTe Npasana o
OPHEMEL feronacHoR
padoThl ¢ XMMHYECKHMH |
REMECTBAMMN H
MAGOPATORHLM
oOopYIOBAHHEM.

Hommoe nponsscacane
BOEL

Bonoponsenit nokasarens.

Horroe npomsseerne BOJEL
Bomopoaeti noxazatens (pH)
pacTeopa. Pacuer pH pacteopos
CHIBHELX XHCNOT H memnouei.

X ApEKTEPH30BATE
HOHEOE  NPOHIBEICHHE |
BOJIEI, BOOPOIHEEH
MOHARATE b,
[porogute pacuer pH
PACTROPOR CHNBHBIX
AMEXTPOTHTOR.
FRCTIEPHMERTANEH
OTpEOEnATs
KACAOTHOCTS Cpeanl
PALTHYHMY PACTBOPOR, B
TOM HWHCIE H B OLITY.
HeMoBcTpRpOBATE
YHAHHE HPEBHT
OKATAHAL nepeoi
MOMOIIH pH
MOMATAHHH HA  KOKY
DACTROPOR

C EBICOKHM H HHIKHM

pH.
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XHMHYECKOS PABHOBECHE
B PACTRODAX.

Pagnosecue B pacTROPEX.
KOHCTAHTE IHCCONHANEE CIadkmn

NEKTPOHTOB.

84

HKHMHYSECEHE HCTOMHAKH
TOK&, JIeKTPOIHS,

| XBpaKTEpUEOBATE
NHMHYECKOS PABHOBECHS |
B PACTRODAX.
OmpenensTs
WKOHCTAHTA
THCCOMHATIHIS,
¢CTCICHE
JHCCOMARLIAH.

[IOHATHSE

l'ankeanmgeckuil anesenT (Ha
npEMepe anemenTa Januaaa).
XHMHEYECKAE HCTOYHREH TOKA;
rANbBAHHUSCKHE AMEMEHTEL
AKKYMYNRTOPE H TONNHBHERE
ANEMEHTRL. JTCKTPONES BOJHEX
PACTROPOR ANEKTPMIHTOB,

OfsacHaTL
acHCTBHA
FATEEEHAYECKOrD
AMEMEHTA,
SKKYMYIRTOPA.
XApAKTEPHI0BATE
KHMHYSCKHE HCTOYHMEH
TOKS.
XaApaKTepRI0BATE
ATEKTPOAH3
OKHETHTETRHD-
BOCCTAHOBHTCIBEHEIR
HPOLECE.

T PHHLA

OOLACHATE  TPOUSCCE,
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NPOTEXAKIIIHE np#H
IMERTPONTHIE PACTINAROE
H PECTBOPOE.
PackpwBaTts
NPaKTHYSCKOS IHAYCHHE
MERTPONHIL.

Obofmasomes:
NOBTOPEHEE 10 TEME
wTeopeTHYECKRE OCHOBAI
XHMHH.

Pemenme samay ¥ BuNOIHEHHE
YIPaAHEHAR, MOYRMIRROIH
CHCTEMATHIRPORATE | 0DOOIHTE
MOMYSEHHLIS 3HAHHA [0 TEME

CoCTARIATE
CPABHHTCIbHBIC H
OGODIMAIOUIHE CXEMEL.
[TpoBoanTE PBCHETH IO

« TeOPCTHMCCKHE OCHOBEL KAMHYSCKEM  DOpMYyTIaM
| XHMHH, H VPABRHEHHAM PEAKITHE.

86 | Koarpoasnan pabora | Komtpom: 3mammii no reme OeyImecTBINTE
N 3 # T eopeTHYECKHE OCHOBE MO3HABATCARHYHD
[0 TEME XHMHH, pediekcHi B
«TeopeTEveckKie OCHOREL OTHOMIEHHHE
XHMHH» cODCTBEHHBLN

OOCTHHCHHEH B NpoLecce

PEIICHHE VUSOHEX H

NMOZHABATENEHEIX 3A0AT.
Tema 7. Xnmaqeckan Texnomorsd (7 4.)

87 | Hayumele npHBLHITE OCHOBHEIE TPHNIIHIIR CHCTEMATHINDOBSTE
OpraHH3alHE xuMusecEol Texgonoran. Obmae | obmpe npHELHIE
XHMMHYECKOrD NPEACTABACHHA O HAYYHOR OpTaHIaHy
NPOR3B0ICTES. MPOMEBIILTEHHRX crocofax XHMHEYECKOTD

MONYIEHHS XHMHUCORHN OPOHEIBOACTEA.
BELIECTE.

88 | [IporssozcTao cepHOR [MponssoncTeo ceprol KHCHOTH | XapakrepHioRaTh

KHETOTHL KOHTAKTHRIM CHIOCOD0M, XHMHIM | OPOOSce NPORIBONCTRA

npoyecca. Cripee 1nm
OPCH3BOACTEA CEPHOR KHCAOTHL
TexmonorAgeckas cxema
Tpouecca, Mponscch! H ANNAparTsl,
Hemoncrpaman, Culpre 1
NMPOEIBOICTRL CCPHON KHCEOTRL
Monens KHNSMEro CIoa.

CopHOH EHCIOTEL
ONECHEATE KEEIVID
CTAIHIO MPOHIBOICTEA.
(O%ACHATE YCNOBHA
NpOBEICHHA
XHMEYECKHX PEAKIIHA,
JEHANHY B GCHORE
MOMY9eHHA CepHOH
KHC/AOTHL

ONMECREBATE XMMHYSCKHE |
PEAKILIEH, NERAHE B
OCHOBE MOIVYEHNR
CEPHOH KHCITOTRL, €
HCTIOMEIORARAEN
POIHOID AILKA H A36IKa
XHMHH,

OfsRcHATE cnocobs
FALHTRL DEPYRSRIeH
CpE/bl ¥ HEN0BCKA OT
MPOMEITILIEHHED
TATPATHEHNH.
Hafmogars B

OIHACHBATE
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[NposzEoacT0 aMMHARE.

AEMOHCTPHPYEMELS
MATEDHATEL

lIporzeo cTED AMMMaKa, X HMHIM
nponecca. Onpeaenenne
ONTHMATHHBLY YCIOBHE
NpOBCOCERS peakey. [IpErnmn
NHPEVISLHE  Cr0 PEATHIAINSE B
TeXHONOTHYECKOR CxeMe.

XapaKTepHIOBETE
MpoUece NpOEIBONCTEA
AMMHEKA.

ObeacHgT:
ONTHMANEHE YeAORHR
OpoBeTEHHE
KHMHYECKHX Peakiii,
NEEAMEY B OCHOBE
MOy IeHAA AMMHAKA.
OnucHiBaTE XHMHEYECKHE
DEAKIIHH, TEHAlIHe B
OCHOBE MOMYSCHHA
AMMMARL, ©
HCMONEIORAHREM
PONMOTO RILIKA H KIBIEA
XHMHH.

OO BACHATE CIOCOOER
FRMATE OKpVEAImEdH
CpeJnl H 9eN0oBeKa oT
MPOMBIIINCHHBIX
HrpAzHEENil.

[IporzsoncTeo YyryHa,

Metammyprrg. Yepuasn
stetanTypria. [lpomisomcreo
YYIYHA,

Hosensnil npousce (CHpPEE,
YCTPOHCTRO JOMCHHOH mewH,
KEMEIM [Iecsa).
Jemorcypamnn. KenesHan pyaa

XApPaKTCPHIORATE
MPOLIECS MPOR3E0ACTEA
UYTVHA,

ONECEERATE XHMHYIECKHE
PEAKIHH, NEHKAITHE B
DCHORE TOTYYEHHS
UYTYHE, &

HCTIOIBS OBEHHEM
POIHOID A3KKA H 3BIKA
KHMBH,

ObzscaaTs cnocob
JAMMHTH OKPYHRIIICH
CPEiBl M HENOBEKA OT
TPOMEIILTEHHE
3ArpRIHEHKH.
Habmoxams 1
OIMHCLIBATE
ASMOHCTPHDYEMEIS
MATEPHATRL

91

[pomasoncTso cram,

IMpoHIBOOCTRO CTATH B
KHCMOPOIHOM KOHBSPTEDE U B
anexTponedax. deMoHcTpanHm
Ofpaium CIIEEOE WEIC3A.

XApaAKTepHI0RATE
HPONECe  MPOHIBOJCTRA
CTANH.

OnHCHBATE XHMHYSECKHE

PeAKIIHH, IexamHe g
QCHOBE OQUTYYEHHA
CTEIH., c
HEIMNIEIBAHHCM

POOHOMD B3RKA H A3LIEZ
KHMHH.




OBACHATE Cnocoin]
TANATRL  OKPVEARNIIEH
cpelhkl H 4YeMOBEKA OT
MIPOMBIILNEHHED
FATPASHEHHE.
Hafmomats H
OIHCHIEBATE
NEMOHCTPHDYCMBEC
MATEDHANE!.

o2

[poneamnennsii

OpranH4eckHi CHHTES,

[Ipomemmennas opranu-eckas
xunea, OcHOBHOR W TOHKH
OpraHN%eckHi cuETes. HanGones
EPYTHOTOHREKHEE TPORIBOICTES
OPTaHHSECKHX COgIHHeHHH,
IIporIBOOCTEO METAHOIA
[Mony4eHHe VECYCHON KHCIOTHL H
GOpMATLIEIHAA U3 METEHOIS,
Tonyuerne anerara HeAmNO3H.
Chipbe 175 Oprangeckoi
nposMenIneEROCTH. | Ipobnema
OTXRONOE H NOGOTHEN MPOIYKTOR,

CpasHHBATE OCHOBHOH H
TOHKHE OPraHEYCCEHE
CHHTES,
XApAKTEPHI0BATE
OpOIecs MPOHIBOICTES
METAHOIA

OMHCEIBATE XHMHUECKHE
DEAKIHH, JeHALTHE B
DCHOBE MOTYSCHHS
METAHOIA, ©
HEMONEIOBAHHEM
POIHOTO F36IKA B A3bEA
XEMEH.

OOLACHATE CNOcORE
IRIIATES

DEPVEAMOMER cpeikl M
GEN0BEKA OT
MPOMBIILTCHHEX
FArpASHCHAH.

XHMHYSCKOC JATPAIHE

OKPYEAKIIER CPen.
wdemeHAT NEMEH,

HEE

XHMHYECKDE SATPIIHEHHE
OEPYHRAIOMEN Cpear W &ro
NOCTeOCTRHA

JE0NOrHE ¥ npobiesa oxXpaHil
okpymaomed cpeasl. «3eneHags
KHMHA.

XapaAKTePHIORATE

DCHOBHEIE harTopkl
XHMHYCCKOTO

AArPRIHEHHS
OEpYRAKOWE] cpens.
Onpenensts HCTONHHEH
XHMEYECKOT( |
IArPRSHEHHAS
okpymomef cpean H |
B8P YMEHTHPOBAHHO
NRELTaraTe coocofsl wx |
ONPAHEL OnpeensTs
OOHATHE HIETEHARR

AAPAKTEPHIORATE
obune MPHHIATL
HICTCHOHY NHMHH.

Tema 8. Xumua B noBceIHeBHOH ®EIHH (4 1.

)

KHEMHEE THITH

XHMAS THIE. AHpEL, GerEm,
YIISBOIR, EHTAMHEHEL, (hepMeHTEL
PanHOAATRHOE NHTAHHE,

Mumerse pobapkq. [Tnmesne VIAGBOAEL, — BHTAMMHEL
Aobapxn, ux KaccHpHKAITHA. ONHCEEBATE XAMHYECKHS
Janpemenuhis ¥ pAIPEIICHHBIC PCAaKiliH, JCKAIIHE B

XapakTepHaonars
CCHOBHLIE  KOMITOHCHTRE
OHIH — QENER, XKHp.L,

T



MHIEELE Todaerl. OcaoRk
TIHIOERGH XEMHE.
,[[eunam‘pnum&. [ IHINEERRE

OCHOBE MOV HEHHA
HIY9acMEN BEINCCTR,
KnaccHpHIEpORETE W

KPAcHTENH XAPAKTEPH3I0BSTE
MHINEEHE T00aBKH,
[IponaraHIHpOBATE
1opoRk o0pas BHIHM.
Henons3osaTe
MOUTy IS HHEIE IHAHHA
npH IPHMEHEHHH
PASNHYHLIX BENIECTE B
DRITY,

Hafmonats H
OMHCEIBATE
AEMOHCTPHPYCMES
MATEPHATH,

95 | JlexapcTrenHbie cpenctea | Xumus 8 wemqumune. [losstee o | Xapawxrepmsosats poms |
hapManeRTHYECKOR XMMHH @ H | XAMHE B COBpeMeHHOH '
thapnmaxonorsr. PaspaboTra MCIHIMHE,

NEKAPCTE, TexapcreeHnbe | XaparTepH30BATE

CPedcTRa, WY KHACCH(OWKAINA. | 3ANSYH, CTOSNME neped |

llpoTERovaxpobHEe  cpencTea | dapMalesTESEcKol |

(cynbbaHATaMEIHER Npenaparsl | XAasBeH " |

M BHTHOMOTHEH). AHANTETETHIH | QapMaKONOTHEN.

(acnApHH, AHATHIMH, | KnaccnduunpopaTs

NEPALETAMON,  HADKOTHHCCHHES | JCKSPCTBCHHBIC

AHATTRMETHEN ), Biokylume | cpeucTaa,

cpencroa. [Tpofaemrl, ceatannLie | OcBARBATL HOPMBEL |

¢ MpHMeHeHHeM NERAPCTBERHBI | SKOIOTHYECKOrO .

npenapatos. Bpeansie npeBkiakd | GelonacHoro

H  (aKTopsl,  pPESIPVIOSONME | 0DpAMERHS

3N0POBEE (HzOpTouHOE | © MEKAPCTEEHHLIME |

noTpedneHNE  AEPHOE  OHOM, | TPEIapaTaMH, '

KYPEHHE, yvnotpetnenne | Henonessosars

ANKOTONS, HAPKOMAHHS). MONYSEHHBIE  3HUHES
TP NpAMEHEHHA |
AEKAPETH.
[ponaralIHpOBRATE
3TOPOBLIR 0OPaEI WHIHH, |

96 | Kocseraseckne B Koemeraueckne n naphioMepise | Xapakrepiiosars

napioMepHEIC CPEICTEA. | CPEOCTRA. KOCMETHISCKHE H
mapfroMepHLIS
CpeJcTES.
| TTponAraHIHpOBATS
3A0poeRil obpas KHIHH.

97 | BerroBas xEMEL Buropas xivns. [oramne | [lporaosspoBaTs
O NOBSPXHOCTHO-AKTHEHBIX MOCASACTBHE
pemecTrax, Mowmme u HAPYIIEHH MPEBHI

THETAIAE CPEAcTRA
OrBenuBaiciune CpeacTea,
[pasuna Gezonacaol paboThl
€ IKHMHE, FOPHIHME B

besonacHol paboter ©
EIKHMH, PORIYTHMH

H TOKCHYHEIMH
BEIIECTRAMH,




| TORCHUHLIMI BeImeCTBAMM,
cpencreaMn GerroBod XuMMn.
Jemoncrpam. OrieTHBARRS
TEaHESH.

JabopaTopunil onerr 27.
SHAKOMCTEO € MOIHMHE

CPEOCTRAMH

| cpedcTRamm  DRITOBOR

xnmen,  Honoassossms
T A 1 PR THAHHS
npH NpHEMEHSHHA
PAINTHYHEIX BEIIECTE B
OBITY.

Habmonars H
OMHCHEETh
IEMOHCTPHDYEMBIE  H
CAMOCTOATENRHD
MPOBOHMEE  ONEITEL © |
TIOMOTITEI POAHOTO
FILIKE W HILIKE XHMHH.

ITPHEME BesornacHo
paboTh & XHMHYESCKHMH
BEITECTEANME A
AabOpaTOpHED
ODOPYVI0BEAHHEM.

Tema 9,

Xumua g2 cayvate obmecrsa (2 .)

O8

XEMAS B CTPOHTENRCTRE

Hzpecrs, lewmecnt, Oeron. Knen.
TonHop OITHMATRHRIX
CTPOHTENRHAIX — MESTEDHANOR B
npﬂmﬂuemmi? AeATeIEHOCTH
YeOBEKa.

JTaBoparopinil ookt 28 Knen

Xmumun B crpomTenscree. [umc. | XapaxTepuzoBath

BAORHCHIINE
XHMHYECKHE BCINECTRA B
CTPOMTENRCTRE (rHne,
H3BECTE, UEMEHT, DeTon
" ap. ).

HMcnonelogars
MOMyUEHHES IHAHKA
pH NpPHMCHCHHH
PAITHYHAI BEUIECTRE B
BrrTy.

Hafmonars H
ONHCEEATE
CAMOCTOATENLED
MPOBOIHMBIE OTEITH

¢ MOMONIBN POIEOTD
ARG H A3RIKA XHMMWH,
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XoaaicTREe

MunepansHse B OpraHAYecKRe
ynobperrs. CpencTea 3aImTs
pacrerni, [lecTaouain:
HHCEKTHIFIN, TepONIHIE H
thyRrHEIsL Penennesms.
Jemorerpamsm. Konneriua
CPeNCTE SAUMTE PACTEHM.
Jdabopatopasdl onerr 29,
JHEKOMCTED ¢ MEHEPATEHEIMA
ya0OpCHHAME H HIVIEHHE HX
CBOACTS

KnacecupHUHPOBATE
MHHEPATEHEIS
VACDpesHa no pasHBIM |
OCHOBANHAM. Paiiwyars |
DCHOBHEIE MEHEPATLHRIE
(azomEne,  kamubnbe,
hochopasLc)
VAOOPEHNE, PACKPHEBATE I
HX POk B MOBRIISHHH |
MPOAIBOIHTSIEHOCTH
CENBCKOTO XO3RHCTRA,
XApaKTepHIORETE H
KNacCHOHIAPORATE |
CPEIcTEA JAIH TR
PACTEHMH.
HMenomesoBaTs

oMY ICHHER IHAHHA
1pH MPHMEHSHHH
PALTHYHRY BEIIECTR B
BLITY.

HaGmomaTts H
OITHCKIBATL
CAMOCTOATENRHO
NPOBOIMMEE OOMTH ©
TIHOMCHITRR POIHOTD
TILIRA B A2EIKA XUMUM,
CobmogaTe Npasxia H
opeEeMe  DesonacHOR
paboTHE ¢ XHMHSECKHMM
BEMIECTRAMH H
nafopaTOPHBM

000Dy IOREHAEM,

Testa L.

Xumusa g coppevennoil nayke (2 9)

100

Obobmaromes
MOBRTOpSHEE 38 Kvpe 11
ENacca.

101

Pemenne 387189 B BRMOTHEHHE
YIPARHEHHA, MOBOIROTITHY
CHCTEMATHIHPORATE W oBobnmms

COCTARITRTE
CPABHHTE TEHER T
OBODIIAMIIHE CXeMLL

TOMYHeHHES IHARAA 38 KYpe [IpoBOOMTE pacIeTsl 0O
11 xnacca. KMMHYSCKHM OopMYyTIaM
H VPEBHEHHAM DEAKITHHA.
Koarpoasnas paboTa Komtpons smanmit 3a xype 11 OeymecTRNATE
| Ne 4. KRAcca NOHABATCABHYIO
«Hroropas pediEKCH B
KOHTpOILHAR paboTas OTHOEHHH
CODCTREHMEDL

JOCTHAEHHHA B poLeccs
DEIEHAS - Y4eOHEN |




| MOFHABATCIEHEN Tamay.

102 | MMosToperse u ofobmense 0o Kypey

COTTIACOBAHO COTTTACOBAHOD

[poTokon zacenaHHE METOIHYESROID
ODBENHUEHHA YaHTEnCH cCTeCTRERND-

reorpafuseckoro LHkta MEOY COLL JamecTient qupestopa no YBP
A -’Jj O Daseaceils
WMEM{' e el CROHG b O HLO,
A AT Hexonyo AZ 24 2020 roaa

FOOMHCE
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