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Hoachnumenwvnan 3anucka

Pabouas nporpamma pa3paboTaHa Ha ypOBHE CpPEIHEr0 O0IIEero 00pa3oBaHus COCTaBJIECHA B
COOTBETCTBUM C TPEeOOBAaHUAMM K pe3yJibTaTaM CPEeIHEro oOILero oopa3oBaHUs, YTBEPKIECHHBIMU
denepanabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM CPEIHEr0 00IIero o0pa3oBaHuUs,
B COOTBETCTBUM C KOTOPHIM Ha m3ydeHHe Kypca xumuu B 10 kiacce BbiaeneHo 140 gacos u B 11
kimacce — 140 gacoB (4 uwaca B Hememo). PaGouas mporpamma ydeOHOTO mpeamera «XHMHUS»
peanu3yercsi ¢ HCIHOJb30BAHUEM PECYpPCOB LIEHTPAa €CTECTBEHHO-HAyYHOM U TEXHOJIOTMYECKOMH
HarpaBJieHHOCTEH «Touka pocTay.

Pabouast mporpamma yueb6Horo npenmeta «Xumusi» st 10 — 11 kinaccoB Ha yriyOiaeHHOM
YPOBHE COCTaBJIEeHa Ha OCHOBE aBTOpckoM mporpammbl B. B. Epemuna, A. A. JIpo3nosa, 1. B.
Epemunoii, 3. 0. Kepumosa, k nuauun YMK B. B. JlyHuna, pa3paOoTaHHOH Ha OCHOBE
OyHIaMEHTAIBHOTO S/Ipa COACpKaHMWs OO0Iero oOpa3oBaHWsA, TPEOOBaHUN K pe3yibTaTam
OCBOCHMS OCHOBHOW  0OOpa30BaTEeNbHOW MpOrpamMMbl  CpeAHEro  oO0Imero  oOpa3oBaHUS,
npencraBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM O0pa30BaTEIbHOM CTaHIApTE CPEIHEro
(monHoro) oOmero oOpa3oBanust u [IpuMepHON mporpaMMbl MO XUMHU CpPEJHEro OOILIero
oOpasoBanus. [lannas pabodast mporpamma paccuutana Ha 140 gacoB B rog wiu 4 yaca B HEZEIIO.
Coneprxanue oOyueHHs peain30BaHO B yueOHHMKaX XUMuUH, BnyIeHHbIXx OO0 «lpoda»: Epemun
B. B., Ky3emenko H. E.,Tepenun B. U., [IpoznoB A. A., Jlyaun B. B. Xumwus. YrinyOneHHbIN
ypoBeHb. 10 kimacc u Epemun B. B., Kysemenko H. E., Jlpoznos A. A., Jlynun B. B. Xumwus.
YryOnennslii ypoBeHb. 11 kiacce, BKItOUYeHHBIX B DenepanbHbIi EpeYeHb U 00SCIIEUNBAIOIINX
OCBOCHME 00Pa30BaTENILHON MPOrpaMMBbI CpeTHEr0 001ero 00pa3oBaHUs Ha YrIIyOJIEHHOM YpOBHE.

Coneprxanue paboyeil IporpaMMbl U JIOTMKA €r0 U3y4eHHs] HE OTIMYAeTCsl OT COAEp KaHUs
aBTOpPCKOM mporpammbl. PaGodas mnporpamMma  mIpeaycMaTpHBaeT pealu3alfio aBTOPCKON
[IpOrpamMMbl, B TOM YHUCJIE€ U PAKTUYECKOH ee 4acTH, B IOJHOM 00beMe.

1. Ilnanupyemuie odpazoeamenvhwle pe3yibmamaol

- IlnaHupyemble JHYHOCTHBIE Pe3yJIbTAThl OCBOEHHMS Y4yeOHOro mpeamera «XHMHUS» Ha
yriy0JIeHHOM ypPOBHe

[TnaHupyeMbIMH JTMYHOCTHBIMH pe3yJbTaTaMU B paMKaX OCBOCHMs y4eOHOro mpeameTra
«XUMUS» Ha YTITYyOJEHHOM YPOBHE SIBIISIOTCS:
1) B cepe oTHOLIEHUI 00ydaromuxcs K cede, K CBOEMY 3/10pOBbIO, K TO3HAHUIO CeOsl:
— TPUHATHE W pealn3allio IIEHHOCTEeH 370poBOro M Oe3o0macHoro obpasza KHU3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PU3NUYECKOMY U NICUXOJIOTHYECKOMY
3JI0pOBBIO;
— HENpUATHE BPEIHBIX MPUBBIYEK: KYpPEHUs, YIOTPEOIEHUS aJIKOroJis, HAPKOTHUKOB;
2) B coepe oTHOmEHHH oOOydalImUMXCS K OKpYXKalolleMy MHpPY, K JKUBOM MpHpoJe,
XyJI0)KECTBEHHOM KYJIBTYpE:
— MHPOBO33pPEHHE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH, 3HAYUMOCTb
HAayKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIIa/IeHUE JOCTOBEPHON HH(pOopMaLue o
NEPEJIOBBIX JOCTHXKEHUSAX U OTKPBITUSX MHUPOBOM M OT€YECTBEHHOM HayKH, 3aMHTEPECOBAHHOCTD B
HAyYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;
— TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIE CaMOOOPa30BaHMIO, Ha MPOTSHKEHUU
BCEH JKM3HU; CO3HATEJIbHOE OTHOLICHHE K HENPEPhIBHOMY O0Pa30BaHUIO KaK YCIOBUIO YCHEIIHON
npogeccHOHaIBHON U 00IIECTBEHHOM 1EATEIbHOCTH;



— DKOJIOTHYECKas KyJIbTypa, OepeKHOe OTHOIICHHWE K POJHON 3emile, MPUPOIHBIM OOraTcTBamM
Poccun m Mupa, TIOHUMaHHWE BIMSHUS COIHUAIBHO-D)KOHOMHYECKHX IMPOIECCOB Ha COCTOSHUE
IIPUPOJHON U COLMAIIBHOM CPElbl, OTBETCTBEHHOCTH 33 COCTOSIHUE IIPUPOJHBIX PECYPCOB, YMEHUN
U HaBBIKOB Pa3yMHOTO TMPUPOJONOIH30BAHMUSI, HETEPIUMOr0 OTHOUICHHS K ACHCTBHSIM,
MIPUHOCSIINM BpPEJ] 9KOJIOTUH; IPUOOPETEHHE OMbITa KOJIOT0-HAIIPABICHHOMN 1€ATEeIbHOCTH;

3) B cdepe oTHOLIEHHUH 00ydaromuxcs K Tpyay, B cepe COlraabHO-3KOHOMUYECKUX OTHOIIEHUI:
— OCO3HaHHBIA BBIOOp Oynymield mpodeccuu Kak MyTh M CIOCO0 pean3aii COOCTBEHHBIX
KM3HEHHBIX TJIAaHOB;

— TFOTOBHOCTb O0YyYaroIuXcs K TPyIOBOU NMPOo(hecCHOHANBHOM AEATENbHOCTH KaK K BO3MOKHOCTH
y4acTus B PELICHUH JINYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX, 00IIEHAMOHAIBHBIX MPOOIIeM;
— TIOTPEeOHOCTh TPYIUTHCS, yBaXCHHWE K TPYAY H JIIONAM TPyAa, TPYAOBBIM TOCTHKCHUSM,
T00pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHONICHHE K PAa3HBIM BHAAM TPYAOBOM
NeSITETbHOCTH.

- Ilnanupyemble MeTanpeaMeTHbIe pe3yJbTAThl OCBOEHUS] Y4eOHOro npeaMera « XuMHsD> Ha
yriry0JIeHHOM YPOBHeE

[Tnanupyemble MeTarpeIMETHBIE Pe3yJabTaThl B paMKaxX OCBOSHHS y4eOHOTro mpeaMera «XUMUs»
Ha yriIyOJEeHHOM YpPOBHE IPEICTaBICHBI TPeMsl TPYIIaMU YHUBEPCAIbHBIX YYEOHBIX HCHCTBUI
(YY).

1. PeryasiTuBHbIe YHHMBepPCAJIbHbIE YUeOHbIE 1eliCTBHUS

BoinmyckHUK HayyuTCS:

— CaMOCTOSITENTbHO OMNpEENsATh IENH, CTaBUTh W (OPMYIHPOBAaTh COOCTBEHHBIE 3a1add B
00pa30BaTeIIbHON IeATETHHOCTH

Y )KU3HEHHBIX CUTYaIIUsX;

— OLICHUBATh PECYpPChI, B TOM YHCIIE BpeMs U APyrue HeMaTepualbHbIE Pecypchl, HEOOXOIUMBIE
TUTSL JOCTHIKEHHS TTOCTABJICHHOW paHee IeNH;

— COIIOCTAaBJISITh UMEIOIINECS BOSMOKHOCTH M HEOOXOAMMBIE JJIsl IOCTHKCHHUS 1SN PECYPCHI;

— OpraHu3oBbIBaTh A(M(PEKTUBHBIA TOHWCK PECypcoB, HEOOXOMUMBIX JUIS JOCTHXKEHUS
MIOCTaBJICHHON 1IeJH;

— ONpEeNeNATh HECKOIBbKO MyTel JOCTUKEHUS MOCTaBICHHOH IIeJIH;

— BBIOMpATh ONTUMAIbHBIA MyTh AOCTHKEHHS LENH C y4eTOM 3(PQPEKTUBHOCTH PACXOJIOBAHUS
PECYpPCOB 1 OCHOBBIBASICh HA COOOPAKEHUSIX ITUKH U MOPAJIH;

— 3aJ]aBaTh NapaMeTPhl U KPUTEPUH, IT0 KOTOPHIM MOXKHO ONPEENIUTh, YTO LIE]Ib JOCTUTHYTA;

— COIIOCTABJIATH MOJMYYCHHBIN Pe3yNbTaT AEATEIbHOCTHU C IOCTABICHHOM 3apaHee 1IeJIblo;

— OILIGHMBATh TOCJEACTBUS JOCTH)KEHUS TMOCTaBICHHOW ILIEeIN B JAEITEIbHOCTH, COOCTBEHHOM
KHU3HU U )KU3HU OKPYKAIOIINX JIFOIEH.

2. [lo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe [eiicTBUS

BellTyCKHUK Hay4uTCS:

— KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH MH(POPMALIUIO C pa3HBIX MMO3ULIHIA;

— pacno3HaBaTh U (PUKCHUPOBATh IPOTUBOPEUNS B UHPOPMALIMOHHBIX HCTOYHUKAX;

—  HWCIONB30BAaTh pa3IMYHBIE MOJEIFHO-CXEMAaTHUECKHUE CpPEeICTBAa JUIA  IPEICTaBICHUS
BBISIBIICHHBIX B MHPOPMALIMOHHBIX HCTOUYHUKAX MMPOTHBOPEUHIL;

— OCYILIECTBIATh PAa3BEPHYTHIH HH()OPMALMOHHBIA MOUCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHbIe U TO3HABATENBHEIC) 3a/1a4H;

— HCKATh U HAXOAUTh 0000IIIEHHBIE CITIOCOOBI PELICHUS 3a/aY;

— TIPUBOJIUTH KPUTUYECKHE APTYMEHTHI KaK B OTHOIICHHWH COOCTBEHHOTO CYXJIEHHUS, TaK U B
OTHOILICHUU JECUCTBUIN U CYXKAEHUU IPYroro;



— aHaJM3UPOBaTh U MPeoOpa3zoBbIBATH MPOOIEMHO-TIPOTUBOPEUHBbIE CUTYAIUH;

— BBIXOJUTh 3a pPAaMKH Y4YEOHOro MpeAMETa M OCYILECTBIATH LEJCHANPABICHHbBIM OUCK
BO3MOKHOCTH LIIMPOKOTO IIEPEHOCA CPEICTB M CIIOCOOOB JIEHCTBHS;

— BBICTpanBaTh WHAMBHAYAIbHYIO O0pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAsS OTPAHUYCHUS CO
CTOPOHBI JIPYIUX YUYaCTHUKOB U PECYpPCHBIE OTPaHUYCHUS;

— MEHSTh U YAEpKHUBAaTh pa3HblE MO3UIMHU B MO3HABATEJIbHOMN AeATeIbHOCTH (OBITh YIEHHUKOM U
yuuTeneMm; (GopMynupoBaTh 00pa30BaTENbHBINA 3alIPOC U BBIMOJIHATH KOHCYJIbTATHBHBIE (YHKINN
CaMOCTOSITENIFHO; CTAaBUTh MpoOJeMy W paboTaTh Haj €€ pELICHHWEM; YIPaBIsATh COBMECTHOU
MO03HABATENBHOM JEATETLHOCTHIO U IO JUUHATHCS).

3. KommyHuKaTHBHbIEe YHUBepcadbHble YyueOHbIe 1eiicCTBHSA

BrimmyckHUK HayduTCS:

— OCYIIECTBIISATH JI€JIOBYH0O KOMMYHMKAIMIO, KaK CO CBEPCTHHKAMM, TaK U CO B3POCIBIMU (Kak
BHYTpH 00pa30BaTeIbHOM OpraHU3allny, TaK 1 3a ee MpeieiIaMu);

— MpH OCYIIECTBICEHUU TPYIIOBON paboOThl OBITH KaK PYKOBOAMUTEIEM, TaK U YJICHOM MPOEKTHOM
KOMaHbl B Pa3HbIX poJiAX (TeHepaTopoM HJied, KPUTUKOM, UCIIOIHUTENIEM, MPE3EHTYIOUUM U T.
);

— Pa3BEPHYTO, JIOTUYHO M TOYHO M3JaraTh CBOI TOYKY 3PEHHUS C MCIOJIb30BAHHEM aJ€KBAaTHBIX
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaThb KOH(JIMKTOT€HHbIE CUTYallMM U MPEAOTBpaIlaTh KOH(MIMKTHI MO0 MX AKTUBHOMN
ha3zwr;

— KOOpPAMHHMPOBATb U BBINOJHATH pabOTy B YCJIOBHUSX BHUPTYaJbHOTO B3aUMOJEWUCTBUS (MU
COUYETaHMsI PeabHOIO U BUPTYAJILHOIO);

— COIJIaCOBBIBATh IO3WIMM WICHOB KOMaHIBbl B Tmporecce padoTbl Haag  OOIUM
MIPOYKTOM/pEIICHUEM;

— MPEACTABIATH MyOJUYHO Pe3yabTaThl MHAUBUIYaIbHON U IPYIIIOBON NEATEIbHOCTH, KaK Mepes
3HAKOMOM, TaK U Nepe]l HE3HAKOMOM ayAUTOpUEH;

— moabuparh TAapTHEPOB JJs  JENOBOM KOMMYHHUKAIlMM, MCXOIsS M3 COOOpaKeHUI
PEe3yIbTaTUBHOCTH B3aMMOJICUCTBUS, @ HE TUYHBIX CUMIIATUH;

— BOCIPUHUMATh KPUTHUECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U eMKO (OpMYJIHUPOBATh KaK KPUTHUECKHE, TaK M OJI0OpUTENbHbIE 3aMeUYaHUs B aJipec
ApYyrux JIoIed B paMKax JeJOBOM M 00pa30BaTeNbHOW KOMMYHHMKAIMM, H30erass Mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXICHUH.

- Ilnanupyemble npeaMeTHble Ppe3yJbTaThbl OCBOEHUSI yueOHOro mnpeamera «XuUMHUS» HaA
yriy0JIeHHOM YpOBHe

B pesynbrare uzydeHus: yaeOHoro npeameTra « XuMUs» Ha ypOBHE CPEIHETO 001ero oopa3oBaHms
BBIIIYCKHHK Ha YTIyOJI€HHOM YPOBHE HAYUMTCS:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOUN KapTUHBI MHUpa
U B IPaKTUYECKOW JEATENBHOCTH YEJIOBEKAa, B3aUMOCBS3b MEXAY XHMHEH U JPYTMMH
€CTECTBEHHBIMU HaYKaMU;

— COIOCTaBJIATh UCTOPUYECKUE BEXU PA3BUTUS XMMHMU C MCTOPUYECKHMHU MEPUOJIAMU Pa3BUTHS
IIPOMBIIIIEHHOCTH W HAayKHM JUIsl NIPOBEJECHHUS aHalu3a COCTOSIHUS, IyTed pa3BUTHS HAyKu H
TEXHOJIOTHIf;

— aHaU3UPOBATh COCTaB, CTPOCHHE M CBOWMCTBA BEIIECTB, MPHUMEHSS TOJOXKEHUS OCHOBHBIX
XUMHUYECKUX TEOPUH: XMMHYECKOrO CTPOCHHUs OpraHuyeckux coeauHeHuit A. M. bytieposa,
CTPOEHHSI aTOMa, XUMHUYECKON CBS3M, 3JIEKTPOIUTUYECKON IUCCOLMAIUMU KHUCIOT, OCHOBAHUN U



COJIEH, a TaK)K€ yCTaHABIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXIY CBOMCTBAMHU BELIECTBA U

€ro COCTaBOM U CTPOEHHUEM;

— IMPUMEHATH MpPaBUJIAa CUCTEMATHUYECKOW MEXIYHAPOJHOW HOMEHKIATYPbl Kak CpeACTBA

pa3nuYeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTaBY M CTPOCHUIO;

— COCTaBJISITH MOJICKYJIIPHBIE W CTPYKTYpHBbIE (DOPMYJIBI HEOPraHMYECKHUX M OPraHUYECKHX

BEIIIECTB KaK HOCHUTENEeH NH(POpPMAIIUK O CTPOCHHUH BEIIECTBA, €0 CBOMCTBAX M MPUHAJIEKHOCTH K

ONPEAECICHHOMY KJIACCy COECIMHEHUM;

— OOBSICHATH NPUPOAY M CHOCOOBI 00pa30oBaHMs XMMUYECKOH CBSI3U: KOBAJICHTHOU (TIOJIIPHOM,

HETOJISIPHOW), WOHHOM, METAJNIMYECKOM, BOJOPOJHONW C LEJIbI0 ONPEAEICHUS XUMUYECKOU

AKTHBHOCTH BEIIECTB;

— XapakTepu3oBaTh (PU3WYECKUE CBOWCTBA HEOPTaHUYECKUX M OPTaHMYECKHX BEIIECTB U

YCTaHABIIMBATh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT TUITA KPUCTAIITUYCCKON PEIICTKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HU3MEHEHUU XUMHUYECKUX CBOMCTB IPOCTBHIX BEIIECTB,

BOJIOPOJIHBIX COEJIMHEHUH, BBICIITUX OKCHUJIOB U TUJIPOKCHJIOB;

— TIPUBOJIUTh MPUMEPHI XUMHUYECKUX PEAKIUH, PACKPBIBAIOIIMX XapaKTEPHbIE XUMHUYECKHUE

CBOWCTBA HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB M3YYEHHBIX KJIACCOB C LEIbI0 HX

UACHTH(PUKAIUN 1 00bICHEHUST 0071aCTH IPUMCHEHUS;

— OINpeleNATh MEXAHU3M pEaKUUH B 3aBUCHUMOCTH OT YCJIOBHM IIPOBENCHUS PEAKLIUU U

MPOTHO3UPOBATh BO3MOYKHOCTh MPOTEKAHUSI XMMUYECKUX PEAKIUA Ha OCHOBE THMA XMMHUYECKOM

CBSI3U M aKTUBHOCTH PEAreHTOB;

— YCTaHaBIIMBAaTh 3aBUCHUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OpPTraHWYECKHX COCJAMHEHUH OT

XapakTepa B3aMMHOIO BJIMSHHS aTOMOB B MOJIEKYJAX C LEIbIO IMPOTHO3UPOBAHUS IMPOIYKTOB

peaxKuuu;

— YCTaHaBIIUBAaTh 3aBHCHUMOCTb CKOPOCTHM XHMHYECKON pPEaKUUU U CMEUICHUS XUMHUYECKOTO

PaBHOBECHS OT PA3IUYHBIX (AKTOPOB C IEJBIO ONMPEISTCHUS ONTHMAIBHBIX YCIOBUN MPOTEKaAHUS

XUMHYECKHX MPOLECCOB;

— YCTaHAaBJIMBaTh T€HETHUYECKYIO CBA3b MEXKAY KJIAaCCaMM HEOPraHMYECKHMX WU OPraHHUYEeCKHX

BEIIECTB s OOOCHOBAaHUS NPUHLMUIUAIBHON BO3MOXKHOCTU TONYyYEHUS HEOPTaHUYECKUX H

OpraHNMYEeCKUX COSIMHEHUHN 3aIaHHOTO COCTaBa U CTPOCHMUS;

— MOAOMPATh PEareHTHI, YCIOBUS U OMPEISIATh MPOIYKTHI PEAKIINNA, TTO3BOJISIIONTUX PEaTN30BaTh

nabopaTopHble W TMPOMBINUICHHBIE CIIOCOOBI TONYYEHHUS BAXKHEHIIMX HEOPTraHWYECKHX U

OPraHUYeCKHUX BEIIECTB;

— ONPEACISITh XapakTep CpeApl B pPE3ysbTaTe TUAPOJIM3a HEOPraHUYECKUX M OPraHUYECKUX

BEIIECTB W NPUBOAUTH MNPUMEpPHl THAPOIU3a BEHIECTB B IOBCEIHEBHOM JKW3HU YEJIOBEKA,

OMOJIOTHYECKUX OOMEHHBIX ITPOIIECCaX U MPOMBIIIUICHHOCTH;

—  [PUBOJWTH  MPUMEPHl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKUUid B  MOPHUPOJE,

MPOU3BOACTBEHHBIX MPOLECCAX U JKUZHEIEITENBHOCTA OPTaHU3MOB;

— 000CHOBBIBaTh MPAKTUYECKOE UCTIOIH30BAHHE HEOPTAHMUYECKUX U OPTaHUYECKUX BEIIECTB U MX

peakIfii B IPOMBIIJICHHOCTH U OBITY;

— BBIMNOJIHATh XUMUYECKUN IKCHEPUMEHT IO PACMO3HABAHUIO M TMOJYYEHUIO HEOPTaHUYECKUX M

OPraHU4YeCKUX BELIECTB,

OTHOCSILIMXCSA K PA3JUYHBIM KJIacCaM COECJIUHEHHI, B COOTBETCTBUM C NpPABUJIAMU U IPUEMaMHU

0e30macHoOi paboThl ¢ XUMHUECKUMU BEIIECTBAMH U J1aOOPaTOPHBIM 000PYI0BAHHEM;

— MPOBOJWTH pacyeThl HA OCHOBE XMMHYECKUX (DOpMYyNT M ypaBHEHUH pEaKIUN: HAXOXKICHUE

MOJICKYJIIPHOM (DOPMYJIBI OPraHWYECKOrO BEIIEeCTBA MO €ro IJIOTHOCTH M MAacCOBBIM JIOJISIM

3JIEMEHTOB, BXOJSILIMX B €r0 COCTAB WM IO MPOAYKTAaM CIrOpPaHMs; pacueTbl MAacCOBOW JOJH
6



(Macchl) XMMHUYECKOTO COEIMHEHHUS B CMECH; pacueThl mMacchl (00bema, KOJIMYEeCcTBa BEIECTBA)
IIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELLECTB IaHO B U30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM
Wi OOBEMHOM JONM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETHYECKH BO3MOKHOTO; pPacyeThl
TeIuI0Boro 3 Qexra peakuu; pacyeTbl 00bEMHBIX OTHOIIEHHUH I'a30B NMPH XUMUYECKUX PEAKIMAX;
pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IMPOAYKTa PEaKLUH, €CIH OJJHO U3 BEIECTB AAHO
B BHJIE paCTBOpPA C ONPEAEIIEHHON MacCOBOM J10J1€M paCTBOPEHHOTO BEILIECTBA;

— HCII0JIb30BAaTh METOJbl HAy4YHOIO IO3HAHMS: aHajIu3, CUHTE3, MOJAEIMPOBAHHE XMMHUYECKUX
MIPOIIECCOB U SIBJICHUH INPH PEUICHUH Y4eOHO-MCCIIEIOBATENILCKUX 3a]ad 10 M3YYEHUIO CBOWCTB,
CHOCOOOB MOJTyYEHHUsI U PACIIO3HABAHUS OPraHMYECKUX BEIIECTB;

— BJAJeTh IpaBWJIaMH O0€30MacHOro OOpalleHHus C €IKUMH, TOpPIOYMMHU M TOKCHYHBIMHU
BELIECTBAMU, CPEICTBAMH OBITOBOM XUMHUH;

— OCYHIECTBJIATH IOWCK XWMHUYECKOH WH(pOpMamuy 1O Ha3BaHUSAM, HAECHTU(DUKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BELIECTB;

— KPUTUYECKU OLEHMBATh M MHTEPIPETUPOBATh XMMUYECKYI0 HMH(OpMAIUIO, COAEPIKAIIyIOCs B
COOOLIEHNAX CpelIcTB MaccoBoM HHpopManuu, pecypcax HHTepHeTa, HaydyHO-NOMYJISPHBIX
CTaThsIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTU B ILIEJISAX BBISBIEHUS OLIMOOYHBIX
CyXICHHIA U (POPMUPOBAHUS COOCTBCHHOU TO3HIINM;

— HAaXOJUTh B3aUMOCBS3H MEXIY CTPYKTYpPOH U (yHKUHMEH, IPUYMHON U CIeICTBUEM, TeOpUeH n
(dakTamu Ipy aHaJIM3€ NPOOJIEMHBIX CUTyalluii 1 0OOCHOBAaHUM IPUHUMAEMBIX PEILICHUI HAa OCHOBE
XHUMHUYECKHUX 3HAHUI,

— TMpPEeACTaBIATh IYyTHU PEIIEHUs IJI00aJbHBIX MPOOJieM, CTOALIMX IEpesl YeIOBEYECTBOM, M
[IEPCIEKTUBHBIX HANPABJIECHUN Pa3BUTUS XHMMHUYECKUX TEXHOJIOTMM, B TOM 4YMCIE TEXHOJIOTHIl
COBPEMEHHBIX MaTEepUaJIOB C PA3IMYHOM (YHKIMOHATBHOCTHIO, BO3OOHOBIISEMBIX HCTOYHHKOB
CBIPbsI, IEPEePA0OTKU M YTUIM3ALMU IPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BbinmyckHUK Ha yri1y0JIeHHOM yPOBHE IOJYYUT BO3MOKHOCTh HAYYUThCSH:

— opmynuposams yenv uccied08aHusl, 8bl08UAMb U NPOGEPAMb IKCHEPUMEHMATLHO CUNOME3bL O
XUMUYECKUX CBOUCMEAX 8eWieCms Ha OCHO8Ee UX COCMABA U CMPOEHUs, UX CROCOOHOCIMU 8CIYNAMb
8 Xumuueckue peakyuu, o xapakmepe u npooOyKmax pasiuiHblX XUMUYECKUX peakyui;

— CamMOCMoAmMenbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKCHEPUMEHMbL C COONI00eHUeM
npasui 6e30nacHoll pabomol ¢ ewecmeamu U 1a60pamopHuiM 000pYO08aAHUEM;

— uUHmMepnpemuposams OAHHble O COCMAGe U CMPOCHUU Beujecms, NOJYYeHHble C NOMOUbIO
COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;

— ONUCHIBAMb COCMOANUE INEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KBAHMOBO-MEXAHULECKUX
npeocmaenieHull 0 CMmpoeHuu amoma 07 OOBACHEHUs pe3VIbmamos CNeKmpanbHo20 aHAIu3d
sewecms;

— Xapaxmepuzoeams pojb A30MOCO0ePAHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUN U HYKIeUHOBbIX
KUCTIOM KAK 8AXACHEUUUX ODUON02UYECKU aKMUBHBIX 6ELeCms;

— NPOCHO3UPOBAMb B03MOICHOCMb NPOMEKAHUSA OKUCIUMENbHO-80CCMAHOBUMENbHBIX PeaKyull,
Jiedcaujux 8 OCHO8e NPUPOOHLIX U NPOU3BOOCHBEHHBIX NPOYECCOB.



2. Cooeporcanue yuedHo20 npeomema

2.1. TeopeTu4eckne OCHOBbI XUMHH
2.1.1. CTtpoeHue BemecTBa

ATOMHO-MOJIEKYJIIPHOe Yy4YeHHe. BemniectBa MOJEKYJIIPHOIO M HEMOJIEKYJSIPHOTO
cTpoeHHs. KayecTBEHHBIN M KOJIMYECTBEHHBIM COCTaB BemlecTBa. MoJisipHas M OTHOCHUTENIbHAS
MOJIEKYJISIpHAsi Macchl BelecTBa. MoJibHas J10J1s U MaccoBasi A0JIsl JIEMEHTA B BEILIECTBE.

Crpoenne atoma. Hyxmunel. M3otomnsl. Jegexm maccoi. Tunsl paiMOaKTUBHOTO pacraja.
TepmosinepHblil cuHTE3. OmMKpbvimue HOBbIX XUMUYECKUX 27eMeHmos. SInepHble peakuuu. Tunbsi
sA0epHblx  peaxkyuu: Oenenue u cunme3s. CKkopocmb peakyuu paouoaKxmueHo20 pacnaod.
[IpumeHeHrne paAMOHYKIMIOB B  MeauuuHe. MeToq MedeHbIX aToMoB. [Ipumenenue
PAaouoaKxmuenvix Hykauooge 6 2eoxpouono2uu. (COBpeMEHHasi MOJENb CTPOEHUs aToMa.
KopryckynspHO-BOTHOBbIE CBOMCTBA 3JEKTpOHA. [Ipeocmaenenue o0 KBAHMOBOU MeXAHUKE.
Coomnowenue Oe bBpouna. Ilpunyun neonpedenennocmu Ietizenoepea. Ilonamue o 601HO8OU
@yHxyuu. KBantoBsle yrcia. AToMHas opouTans. Pacnpeenenue 31eKTpPOHOB MO SHEPreTHUECKUM
YPOBHSIM B COOTBETCTBHH C NMPHUHIMIIOM HAaWMEHBUIEH 3HEpPruu, NpaBuioM XyHAa U MPUHLIUIIOM
[Maymu. OcOOCHHOCTH CTPOSHUSI DHEPTeTUYCCKUX YpPOBHEH aToMoB d-3JIEMEHTOB. DJIEKTpPOHHAs
KoHpurypamus artoma. Krnaccupukanus XUMHYECKHX 3JIEMEHTOB (s-, P-, d-, f-amemeHTsI).
DNeKTpOHHBIE KOH(GUTYpalli TOJOXHUTENbHBIX M OTPULATEIbHBIX HOHOB. OCHOBHOE U
BO30YKICHHBIE COCTOSIHUS aTOMOB. BasileHTHBIE 3JIEKTPOHBI.

Ilepnonnueckuii 3akoH. POpMYyIHPOBKA 3aKOHA B CBETE COBPEMEHHBIX NPEICTABICHUN O
CTpOeHMH aTtoma. MHpOBO33peHUecKoe M HaydHoe 3HadeHue llepmommyeckoro 3akona . .
MenpeneeBa. Pannyc aroma. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMICTB IPOCTBIX BEIIECTB,
BOJOPOAHBIX COEAUHEHUHN, BBICHIMX OKCHUAOB M THAPOKCHIOB B IMEpPUOAAX U TpYIIaX.
DIIEKTPOOTPHULIATETBHOCTD.

Xumuyeckass C€Bf3b. OJIEKTPOHHAs NpUpOJa XMMHMUYECKOM CBA3M. Buabl Xxumuueckoin
cBs3u. KoBaneHTHasA CBA3b U €€ XapaKTEepUCTUKU (3HEPIUsl CBA3M, JUIMHA CBSA3H, BAJICHTHBIM yroul,
KpaTHOCTb CBSI3M, IOJSPHOCTH, NOJIApU3yeMocTh). KoBalleHTHas HEMOJsApHAsl U MOJSpHAs CBA3b.
OOMeHHBIN U JOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUS KOBAJICHTHOW MOJSIPHOM CBS3H.
['eomeTpust MONEKYNBL. JJunonvuslit MOMeHM C853U, OUNONbHBIU MOMeHm MoeKyabl. IOHHas CBSI3b.
Omauuue medxncoy UOHHOU U KOBANEHMHOU C643bl0. MeTamnnueckast cBsa3b. BomopoaHas cBs3b U ee
BIUSHUE HAa CBOMCTBA BEIIECTBA. MEXMOJEKYIApHbIE B3auMOJEHCTBUS. [lonsamue o
CYNPAMONEKYIIAPHOU XUMUU.

ArperatHbie cocTosiHMSI BemiecTBa. ['a3pl. ['a30Bbie 3akoHBI. YpaBHeHue Knalinepona—
MenpneneeBa. 3akoH ABorazipo. 3aKOH 0ObEMHBIX OTHOIIEHUNH. OTHOCUTENBHAS TIJIOTHOCThH Ta30B.
Cpennsist MonsipHast Macca cMmecd. CTpoeHHe TBEpIbIX Tel: KPUCTAUIMYECKUEe U aMOopQHbIe
BELIECTBA. TUNBl KPUCTAINIMYECKUX PELICTOK: aTOMHAsl, MOJIEKYJSpHAs, MOHHAs, METaJLIn4YecKasl.
[lonsiTne 00 »neMeHTapHOM sueiike. Pacuem uucna uUoHO8, cOO0epAHCAWUXCA 8 DIeMEHMAPHOLU
sauetixe. Honnvle paouycel. Onpedenenue Memaiiuyecko2o paouycd. 3aBUCUMOCTh (U3UYECKUX
CBOMCTB BelleCTBa OT THUIMA KPUCTAUNIMYECKOM pemieTku. [IpuunHBI MHOrooOpas3usi BEIIECTB.
CoBpeMeHHBIE MPEICTABICHUS O CTPOSHUH TBEPBIX, KUIKUX U Ta3000pa3HBIX BEIIECTB.
JemoncTpanuu. 1. OOpasubl BELIECTB MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHUS. 2.
Bosronka noga. 3. Moaenu monekyi. 4. Kpuctainnyeckue pemeTku.

2.1.2. OcHOBHbBIC 32aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX PeaKIui

Kanaccupukanmsa XuMHYECKHX PpeaKOWid [0 pa3jMyHbIM [PU3HAKaM CpPaBHEHUS.

I'omorennble M reTeporeHHsle peakmmu. Kiaccupukamuss mo 3HaKy TeruioBoro 3¢gexra.
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Obpatumsble U HeoOpaTuMble peakiuu. KaTanutuueckue 1 HeKaTaJIuTHUECKHE peakuuu. Peakuuu ¢
M3MEHEHHEM U 0€3 U3MEHEHUS CTETICHN OKUCIICHHS SJIEMEHTOB B COSMHEHUSX.

JHepreTuka XMMHYeCKMX peakumii. TemnoBolt >PQPEeKT XUMHUYECKONH pEaKIHH.
DHIOTEPMUYECKHE M SK30TEPMHUYECKHE peakuuHu. TepMOXMMHUYECKHE ypaBHEHHs. TeroTa
oOpa3oBaHusl BemlecTBa. 3akoH ['ecca u ciencTBusi W3 Hero. JHeprusi cBsizu. [lowsamue o
gHympeHneu dHepeuu U HHTaNbNUU. [loHstue o0 sHTponuu. BTopoil 3akoH TepMOAMHAMUKH.
®opmyna bonsimana. Dueprus ['m66ca 1 KpUTEpHH CaMOITPOU3BOJIEHOCTH XUMHUECKOW PEAKIINU.

OOpatumble peaknuu. Xumudeckoe paBHoBecue. Koncranra paBHoBecus. [Ipuniun Jle
[latense. PaBHOBECHbIE COCTOSIHMS: YCTOWYHMBOE, HeycToilumBoe, Oe3paznuuHoe. CmeleHue
XMMHUYECKOTO PAaBHOBECHS MOJ JEHCTBUEM Pa3IMUYHBIX (DAKTOPOB: KOHIIEHTPAI[MH PEareéHTOB WU
MIPOJYKTOB peakllvu, JaBJICHMsI, TeMIepaTypbl. Posib cMmelleHus: paBHOBECHS] B TEXHOJOTUYECKUX
nporueccax.

CKOpOCTh XMMHUYECKUX peakluil, ee 3aBUCUMOCTh OT PA3IUUYHBIX (PAKTOPOB: MPHUPOJIBI
pearupyromux BEIIECTB, KOHIEHTPALMHU pPEarupyroluX BELIECTB, TEMIIEPATypbl, HaJIUYUs
KaTaJu3aTopa, IUIOMAJM IMOBEPXHOCTH pPEarupyrolIux BeHlecTB. Peaknuu TOMOTEHHbIE U
reTeporeHHble. DJIeMEHTapHble peakuuu. Mexanusm peaxkyuu. AKMUBUPOBAHHBIL KOMNILEKC
(nepexoonoe cocmosanue). 3aKOH AeUCTBYIOIMX Macc. Kowcmamma ckopocmu peaxyuu, ee
pazmeprocmyb. Cropocms peakyuu paouoaxkmueno2o pacnaoa. Ilepuoo noaypacnaoa. IlpaBuino
Bant-T'odpda. Ilonstne 00 »HEpruM aKkTHBAIMM WU 00 DHEPreTHUYECKOM MpOodHIe PEaKIUH.
Ypasuenue Appenuyca. KatanmzaTopbl U KaTaluu3. JHepeus axKmueayuu Kamaiudupyemou u
HeKxamanusupyemot peakyuy. AKTUBHOCTb M CEJIEKTMBHOCTh Kartajau3aTopa. [ omoceHuwli u
eemepozennbili kamanus. 1 omozennvill kamanuz 6 2azosou ¢hase. Kamarumuueckoe okucienue
VeapHo20 2a3a 8 KOHGEpMepax GbIXJIONHbIX 2d308 8 a8mMoMooOunaAx. Ponb KaTanru3aTopoB B PUPOJIE
Y TIPOMBILIUIEHHOM MPOHU3BOACTBE. PepMEHTHI KaK OMONOrHYeCKHUe KaTaau3aTOPhL.

JdemMoHcTpanuu. 1. DK30TepMHYECKHME M HSHIOTEPMHUYECKHE XUMUYECKHE PpEAKIuu. 2.
TemuioBble sIBIEHUS NMPU PACTBOPEHHM CEPHOW KUCIOTHI U aMMHUAYHOM CENUTpPBI. 3. 3aBUCUMOCTD
CKOPOCTH PEAaKUUU OT MPUPOJbl BEIIECTB HA IPHUMEPE B3aMMOAECHCTBHSI PACTBOPOB pa3IUYHbIX
KHCIIOT OJMHAKOBOM KOHIIGHTpPAIlMM C OJMWHAKOBBIMH KycOuykamH (TpaHylaMu) IIMHKa W
OJIMHAKOBBIX KYCOYKOB pAa3HBIX METa/NIOB (MarHus, I[MHKA, JXejie3a) C PAcTBOPOM COJISTHOM
KUCJIOTHL. 4. B3auMopeicTBUe pacTBOPOB CEPHOW KHUCIIOTHI C PAacTBOpAMH THOCYJb(aTa HaTPHUs
pa3IMYHON KOHLEHTPALMKM M TEMIIEpaTypbl. 5. 3aBUCUMOCTbH IOJIOKEHUSI PAaBHOBECUS B CHCTEME
2NO2 2 N204 oT TemnepaTyphbl.

JlaGopaTopHublie onbIThl. 1. Katanurnueckoe pa3ioxkeHne NePoOKCHIa BOJIOPOIA.

2.1.3. PacTBOpBI

Cnoco0bl BbIpaKeHHs KOJMYECTBEHHOIO0 COCTaBa PacTBOpa: MaccoBas J0JIA
pPacTBOPEHHOr'0 BellecTBa (MPOLIEHTHAs KOHLEHTPALMS), MOAAPHAS KOHYeHmpayus. Tumpoeanue.
PacTBOpenue kak (pu3NKO-XUMHUYECKUi rpouecc. Kpucmaniocuopamol.

Jucnepcuble cucrembl. Kosouansle pactBopsl. McTuHHble pacTBophl. JucnepcHas ¢asa
u qucniepcuonHas cpena. CycneHsuu u 3Myiabcuu. 30au U renu. Onanecuennus. Db dext Tunmans.
Koarymsuus. Cennmenrtanusi. Cunepesuc.

Peakuum B pacTBOpax 3/1eKTPOJNTOB. KauecTBEHHbIE peaklMM Ha MOHBI B PacTBOpE.
KucnoTHo-ocHOBHBIE B3auMojeicTBUS B pacTtBopax. AmMdorepHocTh. HoHHOE mpoH3BeacHUE
Boabl. Bomoponusiii mokasarens (pH) pactBopa. CunbHble u crnaOble 3mekTponuthl. Pacuer pH
PacTBOPOB CUJIIBHBIX KUCJIOT U miesnodeid. KoHCTaHThI nucconuanuu cinalbixX 37eKTpoauToB. Casass
KOHCMaHmul U cmenenu ouccoyuayuu. 3axon pazeedenus Ocmeanvoa. Peakuun HOHHOTO 0OMEHa.
[losHBIE M COKpAlllEHHbIE WOHHBIC ypaBHEHMsA. ['maponus coneil. I'maponus mo kaTtuoHy, IO
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aHUOHY, M0 KaTHOHY U O aHUOHY. Peakiusi cpeapl pacTBOPOB COJIeH: KUCIIOTHAs, IIEIOYHas U
HeirpanbHas. [lomHbI HEOOpaTUMBIA THIPONIH3. [loyuenue peakyueti 2uOPOIU3A OCHOBHBIX COJE.
Ilonamue o npomoaumuyeckoni meopuu bpencmeoa—/loypu. Ilonamue o meopuu Kuciom u
ocnogaHutl Jlvrouca. 3HaueHre TUIPOIN3a B OMOIOTHYECKUX OOMEHHBIX Mpoleccax. [Ipumenenue
TUPOSIN3a B MPOMBIIIICHHOCTU. PasHosecue medxcoy HACBIWEHHbIM pPACMEOpoM U OCAOKOM.
IIpouzeedenue pacmeopumocmu.

JemoncTpanuu. 1. OmnpezneneHue KHUCIOTHOCTA CPelbl MPU MOMOIIM HHAMKATOPOB. 2.
Oddext Tunpans. 3. O6pa3oBaHHe KOMIUIEKCHBIX COSUHEHUN MEPEXOTHBIX METAILIOB.

JlaGopaTopuble omnbIThl.l. Peakuun wnonHoro ob6mena. 2. CBoicTBa KOJUIOMJIHBIX
pactBopoB. 3. I'maponus coseid. 4. TlonydeHne u CBOMCTBA KOMIUIEKCHBIX COSTMHEHUN.

2.1.4. OKuCINTEJIBbHO-BOCCTAHOBHUTEIbHBIE MPOLECCHI

OKHUCINTEJIBbHO-BOCCTAHOBHUTE/IbHBIE peaKkumu. Tunst OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakuuid. OKHCIEHUE U BOCCTaHOBJIEHHE. OKHUCIUTENN U BOCCTAaHOBUTEIIN.
MeTo/ 3MEeKTPOHHOTO U 3IEKTPOHHO-MOHHOTO OanaHca. [loBenenue BemiecTB B cpefax ¢ pa3HbIM
3HaueHneM pH. Ilepmanranat kamus kak OKUCHHUTENb. OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peakuuu B IpUpoJie, MPOU3BOACTBEHHBIX MTPOLIECCAX U KUZHEAESITEIbHOCTH OPraHU3MOB.

I'anbBanm4yecknii 3jieMeHT (Ha npumepe aneMmeHTa JlaHusms). XUMHUYECKUE HMCTOYHHKHU
TOKa: TraJbBaHUYECKHE DIIEMEHTHI, aKKyMyJSATOpPbl U TOIUIMBHBIE 3JeMEHTBl. Popma 3anucu
Xumuyeckoeo ucmouHuka moxa. Cmanoapmusiii  6000poOHbIU  dekmpod. CmanoapmHblil
NeKMpPOOHbl  nomeHyuan cucmemsl. Ilonamue 06 921eKmMpoosukICywell cuie peaxkyuu.
DNEeKTPOXUMHUECKUN Pl HANpsHKEHUH (AKTHUBHOCTH) METAJIOB (Psi CTaHIAPTHBIX AJIEKTPOIHBIX
NOTEHLMANOB). Hanpasnenue okucaiumenbHo-60CCMAaH08UMENbHbIX PeAKYULL.

DJIEKTPOJIM3 PaCIIaBOB U BOAHBIX PACTBOPOB AJIEKTPOJIUTOB (KUCIIOT, LIETOYeH U CoJeit).
3akoHbl 3nekTponu3a. lIpakTueckoe NPUMEHEHHE 3SJIEKTPOJU3a I MOJYyYEHHUs IIeJIOYHBIX,
IeJIOYHO3EMETbHBIX METAJUIOB U aJIFOMHUHUS.

Koppo3sus MeTamioB: crmocoOb! 3aUTHl METAJUIOB OT KOPPO3UH.

JemoncTpauuu. B3aumozeiicTBue nmepmaHraHata Kajaus ¢ CylIb(QHUTOM HATPHUS B PasHBIX
cpenax.

2.2. OCHOBBI HEOPraHMYECKOH XUMHUU
2.2.1. Knaccudukanus 1 HOMEHKJIATYPAa HEOPraHMYeCKUX coeIHHeHU i

Baxkneimme kiacchl HEOPraHMUYECKHUX BEIECTB. DJIEMEHTHI METaUIbl U HEMETAJIbl U MX
nonoxenne B Ilepumogmueckoit cucreme. Kiaccupukamuss U HOMEHKJIATypa  CIOXKHBIX
HEOPraHMYECKUX COCIMHEHUI: OKCHIOB, IMAPOKCUIOB, KHUCIOT M cojeil. I'eHeTnueckas CBA3b
MEXIy KJIaccaMH HEOpPraHWYeCKUX COeAMHEHUH. VneHTudukanus HEOpraHMYECKHUX BEIEeCTB U
HOHOB.

KomnnekcHble coenuHeHusi. CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpPa30BaTelb,
muradjel. KoopauHannonHoe uuncio. HomeHknaTypa KOMIUIEKCHBIX COEAMHEHHUH. 3HadyeHHE
KOMIUIEKCHBIX coequHEHUH. [IoHATHE 0 KOOPAMHAIIMOHHON XUMUH.

2.2.2. HemeTaJLi1bI

Bonopona. Ilonyuenue, ¢usnueckne M XUMHUYECKHE CBOMCTBA (PEakIMU C METAUIAMH U
HEMeTaJlJlaMHi, BOCCTAHOBIICHUE OKCHJIOB U coueid). [ uapuasl. ToruBHBIE 2IEMEHTHI.

I'ajorennsl. OOmas xapakTEpUCTHKA JJIEMEHTOB TJIaBHOW moArpymnmbl VII rpynmsi.
®dusznuecknue CBOWCTBA TMPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHUS OKHUCIUTEIbHON
AKTUBHOCTH TAJIOT€HOB B COOTBETCTBUM C UX IOJIOKEHUEM B nepuoanueckoil tadbmuue. [lopsgox
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BBITECHEHHUS TaJIOTEHOB M3 PAaCTBOPOB TaJIOTEHUIOB. XJIOp — MOJYyYEHUE B MPOMBIIUIEHHOCTH U
nabopaTopuM, peakUud C MeTalylaMd U HeMeTaulamMu. BsaumopneilcTBue xyiopa ¢ BOIOM U
pactBopamu 1enouen. Ilennoii mexanusm peakyuu 63auMOOEUCmeus Xaopa ¢ 6000POOOM.
Obe33apasicusanue numvegotl 800vl X10pom. Xpanenue u mpancnopmuposka xaopa. Kucnoponnsie
COEIMHEHUs] XJopa. [ MNOXJOPUTHI, XJOpaThl W NEPXJOPAThl KaK TUIUYHBIC OKHUCIUTEIH.
Ocobennoctn xumun Gropa, Opoma u mona. KauecrseHnast peakuusi Ha oJ. ["aqoreHoBOAOPOIBI
—  TOJYy4YCHHE, KHUCJIOTHBIE u BOCCTaHOBUTEIIbHbBIE CBOMCTBA. XJI0pOBOAOPOL.
I"aoreHoBOIOpOAHBIE KUCIOTH U UX conu. CoJsiHas KUCioTa U ee conu. KauecTBeHHbIE peakiuu
Ha rajoreHuA-uoHbl. [IpuMeHeHne raJoreHoB U uX BaXKHEHIINX COeTMHEHUH.

DJieMeHThl MOATpynmnbl Kucjaopogaa. OOmas xXapakTEPUCTHKA JJIEMEHTOB TJIABHOU
noarpynnsl VI rpynnsl. @usmdeckue CBOMCTBa MPOCTHIX BemecTB. O30H Kak aIOTPOINHAs
Monubukanus kuciopoaa. [lomydenne o3ona. O30namopwi. O30H Kak OKHCAUTENb. [l03uTHBHAS 1
HEraTHBHAsI POJIb 030HA B OKpYXKarolIeh cpene. Bzaumooeticmsue o3ona ¢ ankenamu. CpaBHEHUE
CBOMCTB O30Ha W Kuciopoia. Boga u mepokcua Bogopona Kak BOJOPOAHBIE COEAUHEHHS
KHCIIOpo/la — CpaBHeHHE CBOMCTB. llepokcun Bomopoja Kak OKHCIUTENb M BOCCTaHOBUTEIb.
[lepokcuasl metannoB. [lonamue 006 opeanuyeckux nepokcudax. Cepa. ANIOTPONUS CEPHI.
dusnueckue M XUMHUYECKHE CBOMCTBAa cepbl (B3aMMOEICTBME € MeETallaMH, KHCIOPOJIOM,
BOJOPOJIOM, pacTBOpaMH IIeNouYel, KHUCIOTaMH-OKUCIHUTENsIMU). B3aumonelicTBue cepol C
cynbhuTOM HaTpus C oOpa3zoBaHueM Tuocyinbdara HaTpug. CepoBoJopon — TOIy4YEHHE,
KHCIIOTHBIE U BOCCTaHOBHUTENbHBIE cBoMcTBa. Cynbbuasl. Jucynvgan. Ilonamue o noaucynvguoax.
CepHHUCTBII Ta3 Kak KHUCJIOTHBbIM OKcuA. OKUCIMTENbHBIE M BOCCTAaHOBUTENIbHBIE CBOICTBa
cepHHUCTOTO Ta3a. [loiyueHre CepHUCTOro ra3a B MPOMBIIUICHHOCTH H Jlabopartopun. CepHucTas
kuciota u ee conu. Cepubiii anruapup. CepHas kuciora. CBOWCTBa KOHILIEHTPUPOBAHHOW U
pa3z0aBiIeHHON cepHO KHCIOTHI. [IeficTBHE KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI Ha caxap,
MeTaJUTbl, HEeMETaIUIbI, Cyabduapl. TepMuueckass ycTOWUUBOCTh CyhbdaToB. Kpucmannocuopamol
cynvgpamos memannog. KauecTBeHHast peakiys Ha CEPHYIO KHCIIOTY U €€ COJIH.

DJjieMeHTbI MOArpynnbl azora. OOmas XxapakTepUCTUKA 3JIEMEHTOB IJIaBHOM MOATPYIIIHI
V rpynnsl. u3nueckre CBOMCTBA MPOCTHIX BEILECTB.

A30T U ero coenuuenus. CTpoeHrne MOJIeKyIbI a30Ta. Pu3nueckue U XMMHUYECKHe CBOWCTBA
azora. [lomydyeHnme a3oTa B NPOMBINUICHHOCTH U Jiabopatopuu. Hutpuasl. AmMmMuak — ero
nojydeHue, (uU3MYecKue W XHMHUYecKue cBoiicTBa. OCHOBHBIE CBOWCTBAa BOJHBIX PACTBOPOB
aMMuaka. AMMHUAaK KaK BOCCTAHOBUTEINb. B3aumooeicmeue ammuaka ¢ akmusHbIMU Memaiiamu.
Amuo nampus, ezo ceoticmea. Conu ammonus. [loBeneHue coneil aMMOHUS TIpU HarpeBaHUU.
KauecTtBennas peakius Ha noH amMmMoHus. [Ipumenenne ammuaka. OKCUIBI a30Ta, UX MOJTYYEHUE U
ceorictBa. Oxcun azota (I). Oxucnenue okcuaa azora (II) kucmopomom. dumepusanus okcuia
azota (IV). AzoTucras kucnora u ee cojid. HUTpUTBI Kak OKUCIUTENIN U BOCCTAHOBUTENIHU. A30THas
KHCIIOTa — (PU3MUYECKHE M XMMHYECKHE CBOMCTBA, MOJMydeHUE. A30THAsI KUCIOTa KaK OKUCIHTEh
(oTHOLIEHWE a30THOM KHUCJIOTHI K MeTaljaM M HeMeTalsiaM). 3aBHCHUMOCTh MPOIYKTa
BOCCTAHOBJICHHUS a30THOM KHUCIIOTHI OT aKTUBHOCTH METajlsla M KOHLIEHTPALMU KUCIOThI. [lonamue
o kamuone Humponus. OcobeHHOCMb 3auMoOelicmeus MasHus U mapaauya ¢ pazbaenieHHou
asomuou Kuciomou. Hutparel, uxX (QU3NUECKHE U XHMHUYECKHE CBOWCTBA (OKHUCIHMTEIbHBIC
CBOMCTBA U TEpMUYECKask yCTOMUMUBOCTD), TPUMEHEHUE.

®ochop u ero coemunHenus. Amnotponusi Qochopa. dusmueckue cBoiicTBa (hocdopa.
Xumuyeckue cBoicTBa (ochopa (peakiuu ¢ KUCIOPOAOM, rajoreHaMH, MeTallJIaMU, CIIOKHBIMU
BEIIECTBAMU-OKUCIUTENSAIMHU, 1enodamu). llomydenne wu mnpumenenue ¢ocdopa. Xropuowl
gocgopa. DPochun. Dochunel. Dochopuseiii anruapun. OprodochopHas u metadochopHas
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KUCJIOTH U ux conu. KauectBeHHas peakuus Ha optodocdatsl. Pasznoxenue oprodochdopHoit
KkuciaoTel. [Ipumenenune ¢ochopHOi KHCIOTHI H ee coiei. buomormyeckas pons docdartos.
THupoghocpopnas xucnoma u nupogocpamet. Oxcuo gocgopa (I11), hocpopucmas kucioma u ee
conu. Pocghoprosamucmas KUCI0ma u ee co.u.

Ioarpynna yriaepoaa. OOmasi XapakTepUCTHKA 3JIEMEHTOB TJIaBHOW moxarpymmsl [V
TPYIIIIBL.

VYraepon. Amnorponusi yriepoaa. CpaBHEHHE CTPOCHHMS M CBOMCTB rpaduTa W anmasa.
@yiepeH Kak HOBas MOJEKY/sipHas GpopMa yriepoja. YToslb: XUMHUECKUE CBOMCTBA, MOTyYeHHE
u npumeHenue yrias. KapOuabl. I'maponu3 xapOupa kaneius U kapOuaa amomuHus. KapOunisl
MEPEXOIHBIX METAJIOB (Keie3a, XpoMa U JIp.) Kak CBEpXIpoUHble MaTepuanbl. CHHTE3-Ta3 Kak
OCHOBa COBPEMEHHOMN MPOMBIIUIEHHOCTH. OKCHUBI yriieposia. DieKkmpoHHoe Cmpoenue MOoaeKyibl
yeapHoz2o 2asa. YTOoJlb U yrapHblil ra3 Kak BOCCTaHOBHUTENU. Peakuysa yrapHoro rasa ¢ paciuiaBamMu
menoyeit. Cunre3 ¢opmuatoB. OOpazoBaHME YrapHOro Ta3a IpU HEMOJHOM CrOpaHHM YTJIS.
buonoruueckoe neiictBue yrapHoro rasa. [logyyenue u npuMeHeHHE yrapHOTO rasa. Y JIeKHCIIbIHI
ra3: nojy4eHne, XUMHYECKHe CBOMCTBA (B3aMMOJICHCTBHE YIIIEKUCIIOTO Ta3a C BOJOH, IIeIoYaMH,
MarHuem, MepoKCUIaMu METAILIOB). DIeKMpPOHHOe CImpoeHue Y2NeKUC1020 2asd. YTOoIbHas KUCI0Ta
u ee comu. KapOonatbl W TrHIpokapOOHATHI: MX IOBEJCHWE MpHU HarpeBaHuH. KadecTBeHHas
peakiyst Ha KapOoHAT-UOH. HaxoowcoeHue kapOOHamos MazHus u Kaibyus 6 npupooe: KOpAaJibl,
JHcemyye, U3BeCMHAKU (U36eCMKOBbIE 20Pbl, KAPCHOBble neuepsl, CMaiakmumol U CMaiazmumstl).

Kpemuuii. ®uznueckue u XMMHUYECKHE CBOMCTBA KpeMHMs. Peakiinu ¢ yriem, KUCIopoioM,
XJIOPOM, MarHueM, pacTBOpaMHM Iesiouel, cepoBoaopoaoM. CuiaH — BOJOPOJHOE COEIMHEHUE
kpeMHus. Cwnnuasl. [lonyyenue u npumenenue kpemHus. Oxcun kpemuus (IV), ero crpoenue,
¢u3nyeckue U XMMUYECKHE CBOMCTBA, 3HAUE€HUE B IIPUPO/IE U IpUMeHeHHe. KpeMHueBble KUCIOThI
u ux comu. [wmaponus cunmkaTtoB. CHIMKaTHbIE MHHEpPadbl — OCHOBa 3€MHOW KOPBHIL.
ANIOMOCHIIMKATBI.

Bop. Oxkcuo 6opa. bopuas xucnoma u ee conu. bypa. Booopoouvie coeounenuss 6opa —
oopanvl. [Ipumenenue coedunenuti 6opa.

baaropognbie (MHepTHBIC) Tra3bl. OOmiast xapakTepUCTHKA 3JIEMEHTOB TJIaBHOM
noarpymmsl VIII rpymmbel. OcoOeHHOCTH XMMUYECKUX CBOMCTB. [IprMeHeHne 6,1aropogHbIX Ta3oB.

HMemoncTpanun. 1. ['openune Bomopona. 2. Ilomydenme xmopa (ombIT B mpoOupke). 3.
OxucauTenpHble CBOMCTBAa pacTBOpa rumoxjopurta Hatpus. 4. OnbITel ¢ OpoMHONW BOIOH. 5.
IInaBnenue cepsl. 6. ['openue ceprl B kuciaopoe. 7. B3aumoneiictaue xxenesa ¢ cepoid. 8. ['openue
cepoBogopona. 9. Ocaxnenue cynbdumoB. 10. CpoiictBa cepuucroro raza. 11. [leiicTBue
KOHIIEHTPUPOBAHHOW CEPHOM KUCJIOTHI HA M€Nlb U caxapo3y. 12. PactBopenune ammuaka B Boje. 13.
OcHOBHBIE CBOICTBA pacTBopa ammuaka. 14. Karamurudeckoe OKHUCIEHHME aMMmuaka. 15.
[Tonyyenue okcuna azora (II) u ero oxucnenue Ha Bo3gyxe. 16. JleiicTBUE a30THOM KHCIIOTHI Ha
menn. 17. l'openune dochopa B kucnopoze. 18. IpeBpamenne kpacuoro docdopa B Oemblit U ero
cBedyeHue B TeMmHoTe. 19. BzaumopeiictBue ¢docdopHoro anrugpuaa c Bopoil. 20. OOpa3iisl
rpaduta, anMasza, kpemHus. 21. ['openue yrapHoro raza. 22. TyimieHue TIaMeHU YTIICKUCIBIM
razoM. 23. Paznoxenue mpamopa.

JladopaTtopHubie onbiThl. 1. [lonydyenune xjopa um u3ydeHwe ero cBoicTB. 2. CBolicTBa
xJopcoaepxamux otoenusareneid. 3. CpoiicTBa O6poma, noaa u ux comneil. 4. Mzyuenue cBOWCTB
CEpPHOM KHCJIOTHI U €€ cosieid. 5. M3yueHue CBOMCTB BOJHOTO pacTBopa amMmuaka. 6. CBolicTBa
coneit ammonusd. 7. KaduectBeHHast peakisi Ha kapOoHaT-uoH. §. VcnbITaHue pacTBOpa CHUIIMKaTa
HaTpusi UHAUKATOpoM. 9. O3HaKOMIIEHHE ¢ 00pa3iaMu TPUPOIHBIX CUITHUKATOB.

2.2.3. MeTtaibl
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OO0mmit 0030p 3j1eMeHTOB — MeTa/lIoB. (CBOICTBA IPOCTBIX BEHIECTB-METAIIIOB.
DNEKTPOXUMHUYECKUN PsAJl HAMPSHKEHUM METaIOB. MeTayuiMuecKue KPUCTAJUTMUYECKUE PEIICTKH.
CrutaBbl. XapakTepucTUKa HanOoJiee N3BECTHBIX CIUIaBOB. [losyueHne u NpuMeHEeHnEe METaIOB.

lesounbie MeTaLIbl. OO0IIast XapaKTEPUCTHKA JIEMEHTOB TJIaBHOM MOATpyNIb! [ rpymimb.
CBoiicTBa HIENOYHBIX METAJJIOB. Pacrno3HaBaHue KaTMOHOB JIMTHS, HaTpus W Kanus. Hatpuit u
KaJluii — NpPEeJCTaBUTENM IIEJOYHBIX METa/IoB. XapaKTepHble peaklWyd HaTpus U Kajus.
[lonyuenue meno4yHbix MeTamioB. OKcHIbI U EpOKCUAbI HATpUs U Kanus. CoeqMHEHNs HATpus U
kanus. Conu HaTpus, Kalusl, UX 3HaAUE€HUE B MPUPOJE U KHU3HU yenoBeka. Cola M eIKUi HaTp —
BAKHEWILINE COCAMHEHUS HATPHUSL.

Bepuinuii, Maruuii, mejgouHo3eMe/ibHble MeTa/LIbl. O0IIas XapaKTEePUCTHKA JIIEMEHTOB
raBHo moarpynnel I rpynmel.  bepwunidi, MarHui, IIEJOYHO3EMENbHBIE  METaJUIBL.
AMdoTrepHOCTh OKCHAa U TUAPOKCcHAa Oeprnusa. OKpacka MIaMEHH COJISIMU HIEJIOYHO3EMETBHBIX
MeTa/uioB. MarHuii u Kanmpliui, HuX O0O0IIas XapaKTepUCTHKAa HA OCHOBE TOJOXKEHUS B
[Tepuonnueckont cucreme siemeHToB JI. M. MennpeneeBa u crpoeHus aromoB. [lomydenue,
¢dbusznueckre U XUMHYECKHE CBOWCTBA, MPUMEHEHHWE MarHus, KajblUs U uxX coeauHeHuid. Comnu
MarHusi ¥ Kajibliis, UX 3HAYE€HHE B MPHUPOJIEC U KU3HU YesoBeKa. JKeCcTKOCTh BOABI U CIOCOOBI €€
yCTpaHEHHUsI.

Amomunuii. PacnpocTpaHeHHOCT, B Hpupoje, (U3NYECKHMEe M XHMUYECKHE CBOMCTBa
(OoTHOILIEHWE K KHUCJIOPOAYy, TajoreHaMm, pacTBOpaM KHUCJIOT U IIEeNOoYel, aaroMOoTepMusi).
[IpousBoacTBo amomunusa. I[lpumenenue amomuHUs. AMPOTEPHOCTh OKCHIA W THIPOKCHIA
amomunusi. Conu amomuHus. [lomHOEe pasziokeHHe BOJON coJield aTlOMUHHUS CO CJIa0bIMU
JIBYXOCHOBHBIMM KHUCJIOTaMHU. AJIIOMHUHAaThl B TBEPJOM BHJAE€ U B pacTBope. KommiekcHble
COEJIMHEHUS AJIFOMUHHUA.

OnoBo u cBuHen. Qusuueckue U Xumudeckue cC80UCMBA (pearkyuu ¢ KUCIOPOOOM,
kucromamu), npumenenue. Coau onosa (Il) u ceunya (I1). Ceunyoswiii akkymynsimop.

MeTanbl mo604HbIX noarpynmn. OOmas XxapakTepucTuka mepexoausix meramios [—VIII
rpyni. OcoOeHHOCTH CTPOCHHMS AaTOMOB NEpeXOAHbIX MeTauioB. OOmme ¢uszndyeckne u
XUMU4eckue cBoictpa. [I[puMeHeHne MeTaios.

Xpom. Dusnueckre CBOWCTBA Xpoma. XWMHYECKHE CBOWCTBA Xpoma (OTHOIICHHE K
BOASTHOMY TMapy, KHCIOpONy, XJIOpy, pacTBopaMm kuciot). [lonydeHune u mIpuUMEHEHHE XpoMa.
CoenuHenus xpoma. M3MeHeHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX U KHUCJIOTHO-OCHOBHBIX
CBOWCTB OKCHJIOB U THIPOKCHIIOB XpOMa C POCTOM CTEHEHM OKUCIEHUS. AMQOTEpHBIE CBOWCTBA
okcuaa u runpokcuna xpoma (). Oxucnenue coneit xpoma (III) B xpomaTsl. Bzanmuble iepexos
XpOMaTOB M JAMXPOMATOB. XpoMaThl U ITUXPOMAThl KaK OKUCIUTENH. [lonHoe pasnodcenue 60001
conetl xpoma (IIl) co cnabvimu 08yxocnosHvimu kuciomamu. Komniexchvie coeounenus xpoma.

Mapranen. ®Pusnueckue CBOMCTBA MapraHna. XHMHYECKHE CBOMCTBA Maprasia
(OTHOIIEHHE K KHCIOPOAY, XJIOPY, pacTBopam kuciot). I[lomydyenwe u npuMeHeHHe MapraHua.
Oxcupn mapranna (IV) xak okucnutenps u katanuszatop. [lepmaHraHar kamusi Kak OKHCIIUTENb.
Oxcuo u euopokcuo mapeanya (Il): nonyuenue u ceovicmsea. Coeodunenuss mapeanya (I11).
Maneanam (V1) kanua u maneanam (V) kanus, ux nonyueHue.

Kenezo. Haxoxnenue B mpupoae. 3HaueHUE IKejle3a Uil OpraHu3Ma 4YeslOBEKa.
dusnyecKkue CBOICTBaA kene3a. XMMHUUYECKNE CBOMCTBA XKee3a (B3aMMOIEHCTBHE C KHUCIOPOIOM,
XJIOPOM, CEpOMi, yriem, BOAOW, KUCIOTaMH, pacTBopaMmu coieit). CruiaBbl keje3a ¢ yriiepoJIoM.
[lonyyenne u npumenenue xenesa. CoenuHeHust sxene3a. CpaBHEHHME KHUCIOTHO-OCHOBHBIX U
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcua xene3a (II) u ruapokcuna xeneza (I11).
Comm xeneza (II) u xenesa (III). Meroaer nepeBoga comneit xene3a (II) B conu xenesa (L) u
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oOpatHo. IlonHoe pasznoxenue Bomoit coseir xkenesa  (III) co cnaObiMu JIByXOCHOBHBIMU
kucnoramu. OKHMCIUTENbHBIE CBOMCTBA coeanHeHui kenesa (II) B peakiusx ¢ BOcCTaHOBUTENIAMU
(MogumoM, cepoBOAOPOAOM U Mebto). [lnanuaHble KOMIUIEKCHI Xkene3a. KauecTBeHHbIE peakuuu
Ha nonsl xene3a (II) u (IIl). @eppumet, ux nonyuenue u npumenenue.

Menab. Haxoxnenme B mnpupozge. buonoruueckas ponb. Dusznueckue U XUMHUYECKUE
CBOMCTBA (B3aUMOJIEHCTBHUE C KHCIOPOIOM, XJIOPOM, CEPOH, KUCIOTAMHU-OKUCITUTEIISIMH, XJIOPHIOM
xeneza (II)). Bzaumooeiicmsue medu ¢ KOHYEHMPUPOBAHHLIMU CONSHOU, OPOMOBOOOPOOHOU U
10008000p0OHOU Kuciomamu b6e3 docmyna 6o30yxa. Ilomyuenue u npumenenue menu. OKCHIl U
ruapokcua meau (II). Comu menu (II). Menusiii kymopoc. Ammuakatel Menu (I) u memgu (ID).
[Tomyyenue oxcuma meau (I) BocctanomBnenwem ruapokcuna meau (II) rmroxozoit. Iomydenue
xyopuaa u noguaa meau (I).

CepeOpo. dusnueckue U XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C CEPOBOJOPOJIOM B
MPUCYTCTBUH KHUCIOPO/Ia, KUCIOTaMHU-OKUCTHTENsIMIU). OcakieHne OKCuIa cepedpa mnpu AeiCcTBUH
IeJI0YU Ha collu cepedpa. AMMHaKaThl cepedpa Kak okuciauTenu. KadecTBeHHas peakiysi Ha HOHbBI
cepebpa. [Ipumenenue cepedpa.

3o0s10T0. PU3MUECKUEe U XMMHYECKHE CBOMCTBA (B3aMMOJAEHMCTBHE C XJIOPOM, «IIapCKOM
BOJKON»). 30J0TOXJIOpOBOOpOoHAs kucioTta. ['mapokcupa 3osota (III). Kommiekcst 3o0imora.
CriocoOb!I BbIIETICHHS 30JI0Ta U3 30JI0TOHOCHOU nopoabl. [IpuMenenue 30moTa.

Hunk. Ousuyeckue U XUMHUYECKHE CBOMCTBa (B3aUMOJEWCTBHE C TaJOreHaMU,
KHCJIOPOJIOM, CEpOM, BOJOU, paCTBOpAMH KUCJIOT U mmieioueit). [lomydeHne u nmpuMeHeHHe IMHKA.
AmdoTepHOCTh OKCHA ¥ THAPOKCUAA IMHKA. BaxkHeiue coiau MHKa.

Prytb. Qusuueckue u xumuueckue (83aumooeucmeue ¢ KUCIOPOOOM, CEpPOU, XJIOPOM,
Kuciomamu-oxucaumensamu) ceovucmea. lIlonyuenue u npumenenue pmymu. Amanrveamvl — CNniagsl
pmymu ¢ memannamu. Oxcuo pmymu (II), eco nonyuenue. Xnopuo u uoouo pmymu (Il).

JemoncTpanun. 1. Komnexuus meramios. 2. Komnekuus MuHepanoB U pyad. 3. Komnexuus
«Kene3o u ero crnasel». 4. OKpallluBaHNWE IJIAMEHU COJISIMM IIEJIOYHBIX U IIETOYHO3EMENIbHBIX
MeTauioB. 5. B3aumopeiicTBue Hatpusi ¢ Bojoil. 6. B3ammopeiictBue Kanblusi ¢ BOJOM. 7.
Konnekuust «Amtomunuii»y. 8. IlnaBnenue amomunus. 9. B3aumoneicTBue amOMHUHHUS CO
menousto. 10. Amomorepmus. 11. B3aummopeiicTBue XpoMa ¢ COJSHOM KHCIOTOM 0e3 joctymna
Bo3nyxa. 12. Ocaxnenue ruapokcuaa xpoma (III) m oxucnenue ero mepokcuaoMm Bojopoxaa. 13.
Paznoxxenne nuxpomata ammoHus. 14. PasznokeHue mnepokcujaa BOAOpoJa MOJ JEHCTBHEM
nuokcuaa mapranua. 15. Ocaxnenue runpokcuaa sxenesa (II) m okucnenue ero Ha Bozmyxe. 16.
Beinenenue cepeOpa 13 ero coseit 1eiCTBHEM MEJIH.

JlaGopaTopHbie onbIThl. 1. OKpaniMBaHue MJIAMEHU COCTUHEHUSAMU IIEJIOYHBIX METAJIIOB.
2. O3HakOMJIEHHME C MHUHEpPAJaMM W BAXXKHEHIIMMM COEAMHEHUSMH ILEJIOYHBIX METAJLIOB. 3.
CBoiicTBa COeMHEHUN IIETOUYHBIX MeTauioB. 4. OKpacka IUIaMEHU COJSIMU IEJTOYHO3EMETbHBIX
MmeTaiuioB. 14. CsoiicTBa MaraHus u ero coeguuenuii. 15. CBoicTBa coequHeHHM KaiapLud. 16.
Kectkocts Boabl. 17. CBolicTBa anmomunusd. 18. CBoiictBa coeauHenuit amomunus. 19. Ceoucmea
onosa, ceunya u ux coeourernuti. 20. CBoricTBa coeHeHUH Xpoma. 21. CBoiicTBa MapraHiia u ero
coenuHeHuit. 22. M3ydenne muHepasioB >kene3a. 23. CpoiicTBa xene3a. 24. CBoiicTBa Menu, €e
CIUIaBOB U coeMHEeHM. 25. CBONCTBA IMHKA U €T0 COCIMHEHUM.

2.3. OcHOBBI OPraHN4ecKOi XUMHH
2.3.1. OcHOBHBbIE NOHATHSI OPTAHUY€CKON XUMUM

[losiBieHre U pa3BUTHE OpraHUYECKONH XUMHUHU Kak Hayku. [IpenMer u 3a1aun opraHnyeckomn
XUMUU. MeCTO M 3HaueHHWE OPraHWYECKONM XMMHHM B CHCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB.
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OcoOeHHOCTH OpraHMyecKux BemecTB. [IpuunmHbl MHOr000pa3usi OpraHMYeCKUX BELIECTB.
Oprannueckue BENIECTBA B MPUPOJE. YTIECPOIHBIA CKEJET OPTraHHMYECKOM MOJIEKYJIbI, €r0 THIIbI:
LUKIMYecKue, auukindeckue. KapOonukinnueckue M reTepoluKiIndeckue ckeierbl. KpaTtHocTb
XUMHUYECKON CBSI3M (BUIBI CBA3CH B MOJEKYyJaX OpraHMYECKUX BEILIECTB: OJAMHAPHBIC, TBOWHBIC,
TpoliHbie). V3MeHeHue >Hepruu CBA3eil MeXAy aTOMaMy YIJiepoja MpH YBEIMYEHUU KPATHOCTH
cBs3U. HacrhlllieHHbIE U HEHACHIIIEHHBIE COeTMHEHNS.

DJNEeKTPOHHOE CTPOCHHE M XUMHUYECKHE CBA3M aroma yriepoia. ['mOpuamsanus aTOMHBIX
opOuTanei, ee TUMBI JIsl OPTaHMYECKUX COCTUHEHUI: Sp3, sz, sp. O6pa3oBaHue G- U T-CBS3CH B
MOJIEKYJIaX OPraHMUYECKUX COeAMHEHUN. [I[pocTpaHCTBEHHOE CTPOEHUE OPraHNYECKUX COCIUHEHUH.

XHUMHUYECKOE CTPOCHHME KAK IMOPSJAOK COEAMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO HX
BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUS] OPTaHUYECKUX COEIMHEHUN
A. M. DbyrtnepoBa. 3aBUCUMOCTb CBONCTB BELIECTB OT XHMHUYECKOIO CTPOEHHS MOJIEKYI.
CrpykrypHas ¢opmyna. M3omepus u uzomepsl. CTpyKTypHass U HPOCTPAHCTBEHHAs M30MeEpHs.
WN3omepusa yriepogHoro ckenera. M3omepus mnonoxeHus. MexkiaccoBas uzoMepus. Buabl
MIPOCTPAHCTBEHHOW H30oMepuH. Onrhyeckas H30Mepus. ACHMMETPUYECKH aToM yriepoja.
OnTHyueckue aHTUNOJbl. XUPAIBHOCTb. XUpPAJIbHBIE U axupalbHble MOJEKYyJbl. ['eomerpuueckas
nzomMepus (LUC-, TPaHC-U30MEPHUS).

Qu3suKo-xumMuiecKkue Memoobl UCCIe008aHUs CMPOEHUs U PeaKkyUuoHHOU CHOCOOHOCU
opeanuyeckux coeounenuul. Cnexmpockonus HAMP, macc-cnekmpomempus, UHDPAKPACHAA
CNeKmpOCKOnusl.

DONEeKTPOHHOE CTPOEHHE OpPraHWYEeCKUX BEIIeCTB. B3auMHoe BiMSHHE aTOMOB W TPYMI
aToMOB. DnekTpoHHble 3(dexTel. MHAYKTHBHBIN u Me3oMmepHbId 3¢ ¢ekTsl. IlpeacraBienue o
pe30oHaHce.

Knaccudukanus oprannyeckux BemiecTB. OCHOBHBIE KJIACCHI OPraHMYECKHX COEIUHEHUH.
[TpuHtMmel KIaccuukanmuu opraHuvecKux coenuHeHuil. [loHsTHE O (QYHKIMOHAIBHOW TpyIIe.
Knaccugpukanus opraHMYeCKHMX COEOUHEHHM 10 (YHKIMOHAIBHBIM TrpynnaM. ['omosorus.
I'omonoru. I'omonoruyeckas pasHocTb. [ oMonorndeckue pssl.

Homenknarypa  opraHmdeckux  BeIIeCTB.  MexIyHapoAHas  (CHCTeMaTH4ecKasi)
HOMEHKJIaTypa OPraHMYECKUX BEIIECTB M MPHUHIMIBI 00pa3oBaHWs Ha3BaHUW OPraHUYECKUX
coeMHeHui. PalimoHanbHas HOMEHKJIATypa.

Knaccudukanus u ocoOeHHOCTH opraHmdeckux peakiuil. CrocoObl 3amuceil peakuuili B
opranudeckoil xumun. Cxema M ypaBHEHHE. YCJOBUS TpoBeneHus peakuuil. Knaccuduxanms
peakuuii OpraHMYECKHUX BEIIECTB II0 CTPYKTYPHOMY IIPU3HAKY: 3aMEIIECHUE, IPUCOEIUHEHHE,
ormieryieHue. PeaknuoHHble LEHTpbl. llepBoHauanbHble NOHATHUS O THUOAX M MEXAaHM3Max
OpPraHMYeCcKUX peakuuid. ['OMOJIUTHYECKHI M TeTepOJUTUYECKUA pa3pblB  KOBAJECHTHOU
XUMHAYEeCKOH CBsi3u. CBOOOJHOpAIMKANBHBIA W HMOHHBIA MeXaHH3MBbl peakiuu. I[loHATHE O
CBOOOJHOM pajuKaie, Hykieoduie, sniekrpoduie, kapOokatuone u kapbanuone. O0o3HaueHHE
VMOHHBIX PEAKIUH B OpraHMYecKO XUMHMH. OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIHH B
opraHuyeckor xumuu. aeHTudukanus opraHnueckux coequHeHui. ['eHeTrndeckas CBsI3b MEXIY
KJIACCAMH OPTaHUYECKUX COCMHEHNN.

JemoncTpauuu. Moienn OpraHu4ecKux MOJIEKYIL.

2.3.2. YriieBoaopoabl

AJkaHbl. OJEKTPOHHOE M  NPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYJbl  METaHa.
sp3-Tubpuausanus opburaneil aToMoB yriaepoga. lomosormueckuii psg u obmas (opmysa
ankaHoB. CucTeMaThyeckass HOMEHKJIAaTypa alKaHOB M paaukanoB. M3omepus yriaepoaHoro
CKeTieTa ankaHoB. [lousmue o kongopmayusx. Ouzndeckrue CBOMCTBA allKaHOB. 3aKOHOMEPHOCTH
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U3MEHEHHUA (U3UYECKUX CBOMCTB. XHMHUYECKHE CBOWCTBAa QJKaHOB: TaJIOT€HHUPOBAHHUE,
HUTPOBaHUE, AETUAPUPOBAHHME, TEPMHUECKOE pa3jokKEeHUE (MHUPOJU3), TOPEHHE KaK OJUH W3
OCHOBHBIX MCTOUYHUKOB TEIUIA B MPOMBIIUICHHOCTH U OBITY, KaTATUTHYECKOE OKHUCICHUE, KPEKUHT
KaK CIOCOOBI MOJIyUYeHHUSI BaKHEHIINX COCAMHEHUN B OPraHUYECKOM CHHTE3€, M30MEepH3alus Kak
crocod TMOJy4YeHHs BBICOKOCOPTHOrO OeH3MHa. MexaHu3M peakiuuu CBOOOIHOPAIUKAIBEHOTO
3aMelleHus (Ha mpuMepe XJIOpupoBaHus MeTaHa). CUHTETHYECKHE CIOCOObI MOTYYeHHs aJKaHOB.
MeToapl OTy4YeHHs aJIKaHOB U3 aJKWITAIOTeHUAOB (peakius Bropra), nekapOoKCHIMpOBaHUEM
coJieil KapOOHOBBIX KHUCJIOT U 3JEKTPOIU30M PACTBOPOB coJieil KapOOHOBBIX kHcI0T. HaxoxeHnue
AJIKaHOB B IIPUPOJI€ U IPUMEHEHUE AJIKaHOB.

Hukiaoankanpl. CTpoeHHE MOJEKYN MUKIoankaHOB. OOmas ¢opMyna MHKIOAIKAHOB.
Homenknatypa nukiioankaHoB. M3omepus HUKIOAIKaHOB: YIJIEPOJHOTO CKelleTa, MEKKIIaccoBas,
IIPOCTPAaHCTBEHHAA (yuc-mparnc-uzomepus). HanpsoxkeHHble U HeHanpsKeHHbIe HUKIbL. Criennduka
CBOMCTB IMKJIOAJKAaHOB C MaJbIM pPa3MEpPOM LHUKIA. XHMHYECKHE CBOMCTBA LUKIIONPOINAHA:
rOpeHue, peakiuuu  IPUCOECIUHEHHS (rumpupoBanue, MPUCOEIMHEHUE  TaJIOr€HOB,
raJIOT€HOBOJIOPOOB, BOJBI) U IUKJIOTEKCAaHa: TOPEHHE, PEaKIUU paJuKaJbHOrO 3aMelleHUs
(x1opupoBaHue, HUTpoBaHue). [lonydeHne HUKI0ATKAHOB U3 aJIKAaHOB U JUTaJOreHAIKAHOB.

AJIKeHBbI. DJEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOEHHUE  MOJIEKYJIbl  JTUJICHA.
sp?-I'uOpuausanus opOuTaneil atoMoB yriaepona. - U n-Cesasu. IoMonornueckuii psjg u oommas
dbopmyna ankeHoB. HomenknaTypa ankeHoB. M3omepus ankeHOB: YIJIEPOJAHOTO CKeJeTa,
MOJIOKEHUST ~ KpPaTHOM  CBA3M, IPOCTPAHCTBEHHas  (FeOMeTpUuYecKas  M30Mepus, WU
yuc-mpaHc-u3oMepus), MexkiaaccoBas. OuU3nMUecKre CBOMCTBA alKeHOB. XMMHMUYECKHE CBOMCTBA
QJIKEHOB. Peakiuu 31eKTpoPHUIBLHOrO MPUCOSAUHEHHS KaK CIIOCO0 MOIydeHus! (yHKIMOHATBHBIX
IIPOU3BOJHBIX  YIVIEBOAOPOJOB: THUIAPUPOBAHME, TATOT€HUPOBAHME, THIPOralOr€HUPOBAHUE,
TUApaTalys alKeHOB. Mexanusm 31eKkmpo@uivbHo2o npucoeouHnenus K ankeHam. IlpaBuio
MapkoBHHKOBa M €ro OOBICHEHHE C TOYKM 3pEHHUs DJIEKTPOHHOM Teopuu. PaaukanbHoe
IpUcoeMHEHHE OPOMOBOIOPO/IA K aJIKEHAM B MPUCYTCTBUM MEPEKUCEN. B3aumoodelicmsue arkenos
¢ Opomom u Xn0pom 6 2a3080lU aze npu 6vicokol memnepamype unu Ha ceéemy. OKUCIICHUE
QJIKCHOB: TOPEHUE, OKUCIEHHE KUCIOPOAOM B npucyTcTBuU Xiopuaos namwtagus (II) u menu (II)
(Bakep-mpouiecc), OKuCIEHHE KHUCIOPOJOM B TMPUCYTCTBUU cepedpa, OKHCIECHUE TOpSYUM
MOJIKMCIIEHHBIM PAacTBOPOM IE€pMaHTaHaTa Kajius, OKHUCIEHHE MepMaHTaHaTOM Kaius (peakius
Barnepa), ozonupoeanue. KadecTBeHHblE peakIMM Ha JBOHHYIO CBsi3b. IIpoMblluIeHHBIE |
nabopaTopHbIe CIIOCOOBI MoNydyeHHs aikeHoB. llonydeHue ajakeHOB AECTHAPUPOBAHHEM AalIKaHOB;
peaxyueu dNUMUHUPOSAHUS U3 CIIMPTOB, FaJOreHAIKAHOB, AUrajioreHaakaHoB. [Ipasuio 3aiinesa.
[Tonmumepuzanus ankeHoB. [lonmuMepu3zanus Ha katanuzatopax Lurnepa—Harra. [TonusTriieH kak
KPYITHOTOHHQXHBIA MPOAYKT XHMHUYECKOro Mpou3BoACcTBa. [IpuMeHeHHe allkeHOB (3TWIEH H
IIPOIUJIEH).

Aaxanmenbl. Knaccudukanus ankaaueHOB HO B3aMMHOMY PAacCHOJOXKEHHIO KpPaTHBIX
cBsizell B Mosiekynne. OCOOEHHOCTH JIEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOSHMS COIPSIKEHHBIX
ankaguenoB. O6mas popmyna ankaaueHnoB. HomeHkiatypa u nsomepus ankaaueHoB. Ousndeckue
CBOMCTBa ankaaueHOB. XHWMHUYECKHE CBOMCTBA aJKaJUEHOB: pEaKUUd MNPHUCOEAUHEHUS
(rugpupoBaHMe, TalOTEHUPOBAaHUE), ropeHuss U noiaumepuszaumu. 1,2- u 1,4-Ilpucoennnenue.
[lony4yenue ankanueHoB. CuHTe3 OyTranueHa u3 OyraHa M 3taHona. [lomumepuszanus. Kaydyku.
Bxuag C. B. JlebeneBa B mony4eHne CHHTETUYECKOTO Kayuyka. Bynkanuzamus kayaykoB. Pe3una.
MHuoroo6pasue BUI0B CHHTETUYECKUX KaydyKOB, X CBOICTBA U IPUMEHEHHE.

AJIKHHBI. DOJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl alleTUJICHA.
sp-I'mbpuauzanus opOuTaneld atomMoB yriaepona. [omonorudeckwii psjg u oOmias ¢opmyna
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ankuHoB. HomeHkmatrypa ankuHOB. M30Mepusi ajlKWHOB: YIJIEPOJHOTO CKEJIETa, MOJIOKEHUS
KpaTHOM CBs3U, MEXKIIaccoBasi. PU3MYECKHE CBOMCTBA aIKWHOB. XMMHUYECKHE CBOWCTBA aJIKHHOB.
Peakiun npucoequHeHuss Kak CrOCO0 MOJTY4YEHHUs MOJUMEPOB U JIPYTUX IMOJE3HBIX MPOIYKTOB.
I'mppupoBanue. Peakuuu npucoenHEeHUs rajoreHoB, TajJlOr€HOBOAOPOAOB, BoJbl. Tpumepuszanus
U auMepu3ainus aunetuieHa. Peakuuu 3amenieHus. KuciaoTHele CBOMCTBA aJIKWHOB C KOHIIEBOM
TPOMHON CBS3BIO. ALICTUIICHUBI. B3aumooeticmsue ayemuieHudo8 ¢ canoceHanrkanamu. I opeHne
anerwieHa. OKHUCJIEHUE QJIKHHOB pacTBOPOM IepMaHranara kaius. [lonmydenue anerusiieHa
MUPOJIU30M METaHa M KapOUAHBIM MeToaoM. CHHTE3 aJKWHOB AQJIKWIMPOBAHUEM Aal€THUIIHIOB.
[Ipumenenue anertunena. ['opeHue aneTuseHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU
JUJIsl CBApKU U PE3KH METAJIJIOB.

Apenbl. Vctopus otkpeiTust 6eH3ona. [lonamue o6 apomamuynocmu. Ilpasuno Xiokxens.
Hebenzouonvie apomamuueckue cucmemvi. COBpEeMEHHBIC TNPEICTABICHUS 00 3JIEKTPOHHOM U
MPOCTPAHCTBEHHOM cTpoeHnH OeH3ona. OOmas dopmyna apeHoB. M3omepuss u HOMEHKIATypa
romMoJioroB Oenzoisia. M3omepus au3aMelieHHbIX OCH30JI0B Ha NpuUMepe KCuiionoB. dusndeckue
CBOMcTBa OcH307a. XMMHUYECKHE CBOWCTBa OeH3oya. Peaknuu 3amenieHuss B OCH30JBHOM Spe
(anekTpodusIbHOE 3aMEIeHNE): TAIOTeHUPOBAHNE, HUTPOBAHUE, AIKWIUPOBAHUE, aAyUIUpPOBAHUe,
cynouposanue. Mexanusm peaxyuu 31eKmpo@uibHo20 3ameujeHus. Peakuu MpucoeIUHEHUS K
OceH3ony (TUAPUPOBAHHE, TalOTEHUPOBAaHUE (XJIOpHpPOBaHHE Ha CBeTy)). Peakmnus ropeHus.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB aJIKWJIOCH30JIOB Ha MpUMEpEe TOJdyosia. B3amMHOe BiIMsSHUE
aTOMOB B MOJIeKyJie TojyoJa. [IpaBuna opueHTaUMM 3aMECTUTEIEH B pEaKUUiX 3aMEICHUS,
C02NACO8AHHAsL U HeCcOo2NacOo8aHHas opueHmayus. XjaopupoBaHue Toiyosa. OKuciaeHue
ANKWIOEH30JI0B PacTBOPOM IEepMaHTaHaTa Kanws. ['ajoreHupoBaHUE alKHIOCH30J0B B OOKOBYIO
nens. HurpoBanue Hutpobensona. [lomydenue 6eH3ona u ero romosioros. [I[pumMeHeHre roMoI0roB
oenzona. [lowamue o0 noausdepHuIX apeHax, ux usuonozuyeckoe oelicmeue HA OP2AHUIM
Yen06eKd.

I'eHeTnuyeckas CBAI3b MeXAY Pa3IMYHBIMH KJaccaMH yriaeBoaopoaoB. KauecTBeHHbIe
peaKIMy Ha HeMpPeeIbHbIC YTIIEBOIOPOIBI.

I'asoreHonpon3BoaHbIE YIJIEBOAOPOAOB. DJIEKTPOHHOE CTPOCHHUE rajlOreHONPOU3BOIHBIX
yTJIeBOOpOAOB. Peakinu 3aMelieHusi rajoreHa Ha THUIPOKCWI, HUTPOTPYyNNy, IHAHOTPYIIY,
amuHorpynny. JleficTBMe Ha rajoreHNpPOU3BOAHBIE BOAHOTO M CIHMPTOBOIO PACTBOpA WICJIOYH.
CpaBHEeHUE pEAKIIMOHHOW CIIOCOOHOCTH alKWil-, BHHWJI-, (EHWI- ¥ OCH3WITaJIOTCHHUIOB.
B3anmoneicTBue IHUragoreHajlkaHOB C MarHMEM M LHMHKOM. [IoHSATHE O METauioOpraHuYeCKuX
coeqMHeHUsAX. Maraunoprannueckue coequHeHuss. PeaktuB ['punbsapa. HMcnons3oBaHue
raJOr€HOTPOU3BOIHBIX B OBITY, TEXHUKE U B CUHTE3E.

Hemoncrpanuu. 1. CoctaBiieHre Mojesied MOJEKYN ajikaHoB. 2. bpoMupoBaHue rexcana
Ha cBety. 3. ['openue MeraHa, 3THIeHa, alleTuiaeHa. 4. OTHOIICHHE MeTaHa, 3TUJICHA, alleTHIICHA
u OeH30J1a K pacTBOpaM MepMaHIraHaTa Kajaus 1 OpOMHOM Boje.

5. Ilonyuyenue sTuieHa peakuuen aeruaparauuu 3tanona. 6. [lonydyeHue anetuneHa THApPOIH30M
kapOuga kampiusa. 7. OKHCIIEHHE TOJIyojla pacTBOpOM TNiepMmaHranara kamus. 8. IlomydeHue
CTUpOJA JEMOJIMMEpPHU3aIell TIOJUCTUPOJIa W UCIBITAHWE €ro OTHOIICHHS K pPacTBOPY
MepMaHraHaTa Kajus.

2.3.3. Kucjsiopojacoaep:kamnue opraHn4ecKue coeMHeHus

Cruptel. Knaccudukamus, HOMEHKIaTypa U U30MEpHs CIIUPTOB. [ OMOJIOTHYECKHid psii U
obmas ¢opmyna TpPeAebHBIX OJHOATOMHBIX CIHUPTOB. DU3MUECKHUE CBOWCTBA IPEIACIIBHBIX
OJTHOATOMHBIX CIUPTOB. BomopoaHasi CBsI3b MEXIYy MOJICKYJIaMH U €€ BIHMSHHE Ha (DU3MUSCKHE
CBOMCTBAa CHUPTOB. XMMHUYECKHUE CBOWCTBA CIMPTOB: KHUCIOTHBIE CBOMCTBA (B3aUMOJIEHCTBHUE C
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HaTpUEeM KakK CIOCO0 YCTAHOBJIEHHS HANW4Msl TUIPOKCOTPYIIIbI); pEeaKIHH 3aMeIIeHUs
THJIPOKCHIIBHOM TPYNITBI Ha TaJOTeH KaK CIOco0 MOyYeHUsI PACTBOPHUTENICH; MEKMOJICKYIISIpHAs U
BHYTPUMOJICKYIISIDHAs JeTupataiys; oOpa3oBaHHE CIOXKHBIX 3(PUPOB C HEOPraHUYECKHMHU U
OpPraHMYECKUMHU KUCJIOTaMU; TOpeHue; okucienne okcuaom Meau (I1), moakucieHHbIM pacTBOPOM
IIepMaHraHaTa Kajus, XpPOMOBOM CMECBIO; pPEAaKUUU YIJIEBOJOPOAHOrO paaukana. Cpaenenue
PEaKyUoOHHOU CNOCOOHOCMU NEPBUYHBIX, BMOPUYUHLIX U MPEMUYHLIX OOHOAMOMHLIX CRUPMOS 8
peakyuu 3ameujerus. ATKOTONATHL. [HApONN3, aJIKUIMpPOBaHME (CHHTE3 MPOCTHIX 3(UPOB IO
Bunwsimcony). Dgupsr pocghoprvix kuciom. Ponv moHo-, Ou- u mpugocghamos 8 dbuoxumuieckux
npoyeccax. IIpoMbllIeHHBIH CHUHTE3 MeTaHona. [lomyueHue »TaHONA: peakuus OpOKEHUS
[JIFOKO3BI, TuApatanus TwieHa. [[pumMenenne mMeranona u staHosia. GU3NOIOTHUECKOE JIEMCTBUE
METaHOJla ¥ H3TaHOJIa Ha OPraHu3M YeJoBeKa. MHOTOaTOMHBIE CHHMPTHL. DTWUICHIJIMKOIb U
TJIALNEPUH KaK MPEICTABUTEIM TPEISIbHBIX MHOTOATOMHBIX CIUPTOB, HX (PH3UYECKUE U
XuMuyeckue cBorictBa. KauecTBeHHas peakivsi HA MHOTOATOMHbBIE CIIUPTHI U €€ NPUMEHEHHUE IS
pacro3HaBaHusl TJIMLEPUHA B COCTaBE KOCMETHMYECKHUX cpeAcTB. CHHTE3 [HMOKcaHa U3
STUIEHIJIMKONSA. TOKCHYHOCTh ATUIIEHIVIMKONA. [IpakThueckoe NMpUMEHEHHE STUIIEHIJIMKONSA U
[JIALEepUHA.

IIpocTbie 3pupbl Kak U30MEphl NMPEAEIbHBIX OJIHOATOMHBIX CHUPTOB. CpaBHEHUE UX
(U3MYECKUX W XUMHUYECKHX CBOHCTB CO CHHpTaMu. Peakuus pacuieruieHuss MPOCThIX 3(UPOB
HOA0BOJIOPOJOM. [lepokcudbt npocmulx 3¢hupos, mepvl npedoCmopoONCHOCMU NPU pabome ¢ HUMU.

®enoabl. CTpoeHue, M30Mepus U HOMEHKIaTypa (peHosoB. B3anMHoOe BiIMsHHE aTOMOB B
MosieKysne ¢eHona. Pumyeckue U XUMHUYECKHe CBOMCTBa (eHoma u Kpe3osoB. KucioTHele
CBOWCTBa (DEHOJIOB B CpPAaBHEHHM CO CIHUPTAMHU: PEAKIUHM C HATPUEM, THIPOKCHUAOM HATpPUS.
Peaknuu 3amernieHnss B O€H30IbHOM KOJbIlE (TaloreHupoBaHue (OpOMHUpPOBAHHUE), HUTPOBAHHE).
IIpocmuie 3¢pupel ghenonos. Oxucnenue penonon. KauecrBennsle peakuuu Ha (enon. [lonyuyenue
¢denona. Ilpumenenue genona.

KapOoHnuibHble coefMHeHUsl. AJbJIETHIbl U KETOHBL. DJIEKTPOHHOE U NMPOCTPAaHCTBEHHOE
CTpOCHHE KapOOHWIBHOW TpPYNIbI, €€ MOJMIPHOCTh M THoisipuzyeMocTb. Kiaccudukanus
anbAeTUI0OB W KETOHOB. (CTpoeHue TmpeAenbHbIX —anbAeruaoB. ['OMojormyeckuii psn,
HOMEHKJIaTypa, HW30Mepus MpeAesbHbIX  anpaerugoB. (CTpoeHWe MOJIEKYJbl  aleTOHa.
['omonoruueckuii psii, HOMEHKJIaTypa W wu30Mepusi KeToHoB. OOmias ¢dopmyna MpeaeabHbIX
IBJIETUIOB M KETOHOB. DH3MUECKHE CBOICTBAa (OopMalIbIeTnia, aleTalbIAeTHAa, aleToHa.
Ilonamue o kemo-eHONbLHOU mMaymomepuu KapOOHUNbHBIX cOoeOuHeHul. XUMHYECKHe CBOICTBa
MPEeIeTbHBIX AbJIETUI0OB U KETOHOB. Mexanusm peakyuu HYKIeOQUIbHO20 NPUCOCOUHEHUS NO
KapbonunvHou epynne. Peakuuu TpUCOEIUHEHHUS BOJIBL, CIHMPTOB, IMAHOBOJOpOAA U
ruapocynbdura Hatpus. [lonyuenue ayemaneii u kemaneu. CpaBHEHHE PEAKITMOHHON CIIOCOOHOCTH
aNbJIETU/I0OB U KETOHOB B PEAKLUAX NMPUCOEIUHEHU. Peakiuu 3aMenieHsl aToMoB BOJIOpOAA NpU
yriaepoaHoM artomMe Ha rajoreH. [lomumepmsanus Qopmanpiaeruna u aneranpaeruaa. Cunmes
cnupmos  g3aumooeucmsuem KapOOHUNbHbIX coeduneHull ¢ peakmugom I punvsapa. OKHcIeHUE
KapOOHUJIBHBIX coeuHeHnH. OcOOEHHOCTH peakuu OKHcieHus aneToHa. CpaBHEHHE OKUCIICHUS
anbJIeru/I0B U KeTOHOB. I'mapuposanue. BocctaHoBeHnEe KapOOHMWIBHBIX COEAMHEHUN B CIUPTHI.
KayecTBeHHBIE peakuuMu Ha alpACTHUAHYI0O Tpynmy (peakumus «CepeOpsHOTO 3epKajay,
B3aumoeicTeue ¢ runpokcuaom meau (I1)). Arvodorvro-kpomornosas kondencayus anvoe2udos u
kemoHnos. OcobeHHocTu ¢opmanbaeruaa. [lomydeHue mpeneabHBIX adbIETHAOB: OKHUCICHHUE
CIUPTOB, ruipartauus anetwieHa (peakuusi KydepoBa), OKHCIIEHHEM OHTHJIEHA KHUCIOPOAOM B
npucyrcteun  xynopuaa namiaaus  (II). Ilomydyenume ameroHa OKuCIEHHMEM IMpomnaHoia-2 u
pa3NoKEHUEM KallbIMEBON WM OapHeBOW COJNIM YKCYCHOW KHCIOTHI. TOKCHYHOCTH aJibJIETHJIOB.
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Baxwrelimme npencTaBUTEN albJIeTHAOB U KETOHOB: (hOpMabIeTH]], YKCYCHBIH allbJCTH/I, alleTOH
Y MX TIPAKTHYECKOE UCTIOIh30BAHNUE.

KapOonoBbie KuCJI0TbI. CTpoeHHE MpPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccudukanus, wusoMepus U HOMEHKJIATypa KapOOHOBBIX KHCIOT. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHUIIBbHOM rpymnnsl. I'omonoruueckuil paa u oduas gpopmyina
MPEEeNBbHBIX  OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. @Du3nyeckue CBOHCTBa MPEIEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha IPUMEPE MYpPAaBbUHOW, YKCYCHOH, IPOIMOHOBOM,
MAJIBMUTHHOBOW M CTEapUHOBOM KUCIOT. BomoponHsie cBsi3u, accouuarys KapOOHOBBIX KHCIIOT.
XUMHUUECKHEe CBOMCTBA MpEENbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. KHcnoTHbIe CBOWCTBa
(U3MEHEeHHe OKPAaCKM MHAMKATOPOB, PEAKLMU C aKTUBHBIMH METaJlJIaMH, OCHOBHBIMHU OKCHJIaMH,
OCHOBAaHMSIMHU, COJISIMH). V3MeHeHWe CWIIbl KapOOHOBBIX KHCJIOT INPH BBEIACHHM OHOPHBIX W
aKIENTOPHBIX 3aMecTHTeNei. B3ammopeilicTBue KapOOHOBBIX KHCIOT CO CHUPTAMH (peaKius
TepupUKaALN), OOPATUMOCTh PEAKLNHU, MEXAHU3M peaxkyuu smepuguxayuu. 1I'anoreHupoBaHue
KapOOHOBBIX KUCJIOT B OOKOBYIO 11enb. OCOOEHHOCTH XHUMHUYECKHUX CBOWCTB MypPaBbHUHOM KHCIIOTHI.
ITony4yeHue npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKUCIIEHUE aJIbJIETHI0B, OKUCIICHUE
MIEPBUYHBIX CIIUPTOB, OKUCIICHHUE AJIKAHOB U AIIKCHOB, THIPOIM30M T€MHHAIBHBIX TPUTAIOT€HU/IOB.
Bzaumooeiicmeuem peaxmusa [punvapa c yenekucavim 2azom. llonydeHne MypaBbUHOW U
YKCYCHOM KHCJIOT B IPOMBIIUICHHOCTH. IIpumMeHeHue MypaBbUHOM U YKCYCHOM KHCIIOT.
JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTBHI: OOIIME CHOCOOBI MOJYyYEHUs, OCOOEHHOCTH XUMHUYECKHUX
cBoiicTB. I1laBeneBas U MaJOHOBask KUCJIOTA KaK MPEJCTaBUTENIN JUKAPOOHOBBIX KHCIOT. Cunmesol
HA 0CHOBE MAOH08020 d¢hupa. AHeUOPUObLL U UMUOBL OUKAPOOHOBLIX KUCTOM.

HenpenenvHple W apoMaTHYECKHE KHCIOTHI: OCOOCHHOCTM HMX CTPOCHUS M CBOMCTB.
[lpumeHenne OEH30WHONW KHCIOTBL. ApOMaTHYECKHE JAUKApOOHOBBIE KHUCIOTH ((Tanenas,
nzo(raneBas u TepedrTaneBas KUCIOTHI): NPOMbIULLIEHHbIE MemOoObl NOAYYeHUs U HpuUMeHeHue.
[loHsiTHE O THUIAPOKCUKAPOOHOBBIX KHCIOTAX W WX NPEJCTABUTENSAX MOJOYHOH, JMMOHHOM,
sI0JI0YHOM U BUHHOM KHUCIIOTaX.

Bricme mpenenbHble W HENpenenbHble KapOOHOBBIE KUCIOTHI. 3HaUY€HHE W NPUMEHEHUE
KapOOHOBBIX KUCIIOT.

DOYyHKIUOHAIBbHBbIE IPOU3BOIHbIE KAPOOHOBBIX KM CJIOT.

XNMOpaHTMIpUAbl M AHTUAPHIBl  KapOOHOBBIX  KHCJIOT: IOJydy€HHE, THUAPOJIM3.
Bzaumooeiicmseue xnopaneuopuoos c¢ HykieoguivHuimu peacenmamu. IlomydeHne CIOXKHBIX
3(UPOB € UCTIOIB30BAHUEM XJIOPAHTHIPUAOB U aHTHJIPUIOB KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHHe, HOMEHKJIATypa U U30MepHs CIOXKHBIX 3¢upoB. CloxHbIC
3(UpBI KaK M30Mephl KapOOHOBBIX KUCIOT (MeXKiaccoBasi nzomepus). CpaBHeHHE (PU3NUECKHUX
CBOWCTB M PEaKLMOHHOW CIIOCOOHOCTHU CIIOKHBIX 3()UPOB U M30MEPHBIX UM KapOOHOBBIX KUCIIOT.
I'uaponus cnoxHbIX 3¢upoB. CIOCOOB! MOTYUYEHUS CIOXKHBIX 2QHUPOB: dTepUpUKAIUST KapOOHOBBIX
KHUCJIOT, AaIMJIMPOBaHHE CHHPTOB M AIKOTOJSTOB TaJOreH AaHrUpuAaMd M aHTHIPUIAMH,
QIKUIMpPOBaHUE KapOOKcHIaT-uoHOB. Cummes cnoducnvix 3¢gupos ¢henonos. Cnodcnvie 2¢hupbvi
Heopeanuyeckux xuciom. Humpoenuyepun. IlpuMeHeHHE CIIOXKHBIX 3(QHUPOB B MUILNEBOM U
nap(roMepHOi MPOMBINIICHHOCTH.

AMuIBI KAPOOHOBBIX KUCIIOT: MOJYYSHUE U CBOMCTBA HAa MPUMEPE alleTaMH/Ia.

Tonamue o numpunax kapooHogwvix kuciom. L{uaneuopunoi.

Conu kapOOHOBBIX KUCIIOT, UX TEPMUYECKOE PA3JI0KEHUE B MPUCYTCTBUU wienouu. CHHTe3
KapOOHWIBHBIX COEIUHEHUIN Pa3I0KEHUEM KaJIbIUEBBIX COJICI KAPOOHOBBIX KUCIIOT.

Jemoncrtpanuu. 1. B3aumozeiicteue Hatpust ¢ 3TaHOIOM. 2. OKUCIICHHE ATAHOJIA OKCHIOM
menu (II). 3. Topenme stanoma. 4. B3aumopeicTBue TPET-OyTHUIOBOTO CHHPTA C COJISTHOM
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kuciotoit. 5. Mogodopmuas peakuus. 6. OnpeaeneHue aabAeruI0B MPU MOMOIIM KauyeCTBEHHBIX
peakmuii. 7. OkuCIeHHEe aabIeTHI0B IEPMAaHTaHATOM KaJIHsl.

JlabopaTopubie onbIThl. 1. CBolicTBa 3THIIOBOrOo cnupra. 2. CBoiicTBa IiMLEpHUHA. 3.
CpoiictBa ¢enona. 4. CpoiictBa ¢opmanuHa. 5. CpoiictBa ykcycHoM kucinotel. 6. Conu
KapOOHOBBIX KUCIIOT.

2.3.4. A301- U cepocoiepKalue coeTHHEHUs

Hutpocoequnenns. DnekmponHoe cmpoenue HUMPO-2PYNNbi. Ilonyuenue
HUmMpocoeouHenutl. Boccmanosnenue Humpoapenos 8 amunsl. Apomamuieckue HUMPOCOEOUHEHUS.
AxyenmopHuvle ceoticmea HUMpo2pynnvl. AnibO01bHO-KPOMOHO8ASL KOHOEHCAYUS HUMPOCOeOUHEHUII.
B3pvisuamule sewecmaa.

Amunbl. Krnaccudukanus mno Ty yriieBOJOPOJIHOTO pajuKaja M YUCIy aMHUHOTPYIHI B
MOJIEKYyJIe, HOMEHKJIAaTypa, U30Mepus amMuHOB. [lepBuUYHBIC, BTOPUYHBIE M TPETHUYHBIC AMHHBI.
ONEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOEHUE INPEIEIbHBIX aMHUHOB. (DU3NYECKHE CBOMCTBA
aMUHOB. AMUHBI Kak OpraHMYECKHE OCHOBAaHMSA: peakuuu C BOJOH, kucinotamu. Conu
ankwiaMMoHus. Peakiusi ropeHus aMUHOB. AJNKWJIMPOBaHHE U allWIMpOBaHUWE aMHMHOB. Peakmuu
aMUHOB C Q30TUCTOM KHUCIOTOH. [llonamue o uemeepmuuHblX aMMOHUEBLIX OCHOBAHUSIX.
Humposzamuner. Memoovl uoenmugurayuu nepeuyHvIx, GMOPUYHLIX U MPEMUYHBIX AMUHOB.
[lonyyenue aMHHOB aJKUJIMPOBAHMEM AaMMHAKa W BOCCTAHOBJIEHHEM HUTPOIPOU3BOIHBIX
yIIA€BOJOPO-10B, U3 cnupToB. [IpuMeHeHne aMHHOB B (apMaleBTUYECKON MPOMBIIUIEHHOCTH.
ApomaTuueckre aMHHbl. AHWIMH Kak [peJCcTaBUTENb apoMaTHYecKux amuHoB. CTpoeHue
aHWIMHA. B3anMHOe BiIMsSHUE TPyl aTOMOB B MOJIEKyJle aHWIMHA. BiusHue 3amectureneil B
apoOMaTUYEeCKOM siZipe HA KHUCJIOTHBIE M OCHOBHBIE CBOWCTBa apwiaMuHOB. [IpuumHbl ocnabneHus
OCHOBHBIX CBOICTB aHWJIMHA B CPABHEHUU C aMUHAMHU MPEAEIBHOrO psiga. XMMUYECKUE CBOWCTBA
aHWIMHA: OCHOBHBIE CBOHCTBa (B3aUMOJEWCTBHE C KHUCJIOTaMH), pEaKluu 3aMElICHHsS B
apoMaTHyeckoe sapo (TaJloreHHpoBaHUE (B3aUMOJIEHCTBUE C OpPOMHOW BOJOW), HHUTPOBAHUE
(B3auMoO/IeiicTBHE C a30THOH KHCIIOTOW), cyibguposanue), OKUCICHUE, AIKUIUPOBAHUE U
AYUAUPOBAHUEe NO aMoOMy A30ma). 3awuma amuHOSPYRNbl NPU PeaKyuu HUMpOSaHus aHUIUHA.
Ayemanunuo.  [uazocoeounenus.  J{uazomupogarue  nepeUuHbIX  apunamunos.  Peaxyuu
0UA30CO0eOUHeHUll ¢ 8bloeNleHueM asoma. Ycnoeus asocouemaHusi, azo- u OUa3o0cocmasiaoujue.
Aszoxkpacumenu, 3asucumocms ux cmpoenusi om pH cpeovi. Nnnaukatopsl. [lonydyeHue aHuiamHa
(peaxuust 3uHMHA). AHWIMH KaK ChIpbE JIJIsl IPOM3BOJICTBA aHWJIMHOBBIX Kpacurteneid. CUHTE3bl Ha
OCHOBE aHWJIMHA.

Cepoopranuyeckue coequHeHusi. [Ipedcmagnenue 0 cepoOpPeaHUUECKUX COCOUHEHUSX.
Ocobennocmu ux cmpoeHus u C8oUCma. 3Hauenue cepoopeanuieckux coeoOuHeHuu.

I'ereponukibl. A30T-, KUCIOPOI- U CepOCOAEpkKalME reTepouukibl. DypaH, mOUppod,
muogen u umuoazon Kaxk MpeCTaBUTENH MATHWICHHBIX TeTeponukioB. [Ipupona apomMaTHUHOCTH
SITUYJICHHBIX TE€TEPOLUKIOB. OJEKTPOHHOE CTPOCHHE MOJICKYJbl MUPPOJIA, APOMATUUYECKUA
XapakTtep MoJekyibl. KucnotHele cBolicTBa muppona. Peaxyuu eudpuposanus eemepoyuxios.
Tousmue o npupoonvix nopgupurnax — xaopoghunne u ceme. Obwue npedcmasierus 06 ux poau 8
Jcusoill npupode. IIMpUANH Kak MpeNCTaBUTENb HIECTHUUICHHBIX T'€TEPOLMKIIOB. DJIEKTPOHHOE
CTPOCHHE MOJIEKYNBl NHPUAMHA, ApOMATHUYECKUH Xapakrep MojeKyiabl. OCHOBHBIE CBOWCTBa
nupuarHa. Pasnmuume B Tpo SBICHUM OCHOBHBIX CBOWMCTB MNHUpPpONia M NUPHAWHA. Peakiumn
MUPHUIIMHA: SJEKTpO(UIbHOE 3aMelleHre, THIPHUPOBAaHUE, 3aMelIeHHEe aTOMOB BOJOpoAa B [3-
MOJIOKEHUH Ha ruapokcorpymmy. [Tukonmuasl u ux oxucinenue. Kemo-enonvHas maymomepust
[-euopoxcunupuouna. Taymomepus p-eudpoxcunupuouna u ypayuia. Ilpedcmaenienue 00
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umMuoasone, nunepuouHe, NUPUMUOUHe, UHOOJe, HUKOMUHe, amponuue, ckamoie, ypgypore,
2ucmuouHe, 2ucmamure, ypuHe, MypUHOBBIX U MUPUMUAUHOBBIX OCHOBAHHUSX.

JemoncTpanum. 1. OcHoBHBIE CBOMCTBa aMUHOB. 2. KauecTBeHHbIE peaklui Ha aHWIKH. 3.
AnunnuHoBble Kpacutenu. 4. O0pasibl reTepOLUKINYECKUX COSTMHEHUH.

2.3.5. buosorn4eckn aKTUBHbIE BelleCTBa

Kupsl kak cioxHble 3QUPBI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTensHbie U
JKUBOTHBIE KUPBI, UX cocTaB. (DHU3nMYecKHe CBOMCTBA KUPOB. XUMUYECKHE CBOWCTBA KUPOB:
TUIPUPOBAHUE, OKUCIEHUE. [lepoxcudrnoe okucnenue sxcupos. Ilpozopkanue scupos. I'maponns uinm
OMBUICHHE KHPOB KaK CIIOCOO MPOMBIIIICHHOTO MOJTYYEHHs COJIel BBICHIMX KapOOHOBBIX KHCIIOT.
I'uaporenmsanus xupoB. [IpuMmeHeHue >xupoB. MbUI4 Kak CONMHM BBICIIMX KapOOHOBBIX KHCIIOT.
Motomue cBoiictBa Mblia. [lpedcmasnenue o aunuoax. Odowue npedcmasienus 0 OUOIOSUYECKUX
@YHKYUSAX TUNUOOS.

Yraesoasl. O6mas gopmyna yrieBonoB. Kiaccudukanus yrieBogoB. MoHO-, olUro- u
nojucaxapupl. dusnyeckue CBONCTBA M HAxXOXJEHUE YIJIEBOJOB B Hpupoie (Ha IpuMepe
TJIIOKO3bI M GpyKTO3bl). JIMHEHHas U nuknndeckass GopMbl INIIOKO3bl U QPYKTO3bl. [Tupanosvl u
@ypanoszvl. Gopmynsl Oumiepa u Xeyopca. [lonstre o TayroMepun Kak BHIE U30MEPUU MEXKIY
UKIMYECKOW W JMHEHHOU (opmamu. Onmuueckas uzomepus 2uioko3bl. XUMHUUECKHE CBOWCTBA
TJIFOKO3bI: OKUCIICHUE XJIOPHOM MM OPOMHOM BOJIOM, OKHCIIEHHE a30THOM KUCIIOTOM, BOCCTaHOB-
JIEHUE B LIECTUATOMHBIN CIHPT, ayuiuposaxue, aIKUiuposéanue, W30MEpHU3alysl, KauyeCTBEHHBIC
peaKkIy Ha IJII0KO3Y (IKCIIEPUMEHTANIbHBIE J0KA3aTe/IbCTBA HAJIMYUS allbJAETUIHON U CIIUPTOBBIX
IpynI B TJIOKO3€), CIIUPTOBOE, MOJIOYHOKUCIIOE, HPONUOHOBOKUCIOE U MACTISIHOKUCIOE OpodiceHue.
I'muKko3uaHbBIA THAPOKCHI, ero crenuduueckue cpoiictBa. [lonarue o ramko3unpax. [lonarue o
IIIOKO3UAAX, UX HaXoXKAeHUM B npupoje. [lomydenne riaoko3sl. Ppykro3a Kak U30MEP TIIFOKO3BI.
Pu6o3a u ne3okcupubosa. [Ipumenenue u Onosoruueckas poib yrieBogoB. OKHUCIEHUE YIIIeBOIOB
— HWCTOYHUK YHEPTUH JKUBBIX OPraHU3MOB.

JMucaxapuapl. Caxapo3a Kak IpeJICTaBUTENIb HEBOCCTAHABJIMBAIOIIMX JIHCAXAPUIOB.
Crpoenue, pu3znveckre 1 XUMHUUECKHUE CBOMCTBA caxapo3bl. Manbmo3sa, 1akmo3a u yeinoouosa: ux
cmpoeHnue, guzudeckue u xumuueckue ceoucmea. I'maponus nucaxapunos. [lonyuenue caxapa u3
caxapHO cBekJIbl. [IpuMeHeHne caxapossl.

Monucaxapuabl. Kpaxman, ITUMKOreH M LEUII0I032 KaK OHOJIOTMYECKHE IOJIUMEPHI.
Kpaxman kak cMech aMHII03bI M aMUJIONIEKTHHA, €70 (PU3UIECKUE CBOUCTBA. XUMHUECKUE CBOWCTBA
KpaxMayia: THAPOJHM3, KadeCTBEHHas peakUus C HMOJOM U €€ IMpHUMEHEHHe sl OOHapyKEHHS
KpaxMaia B MpPOAYKTaX HUTaHUs. [ukoceHn: ocobennocmu cmpoenus u ceoticme. llemmonosa:
CTpOCHHE W (U3MUECKHE CBOWCTBA. XMMHUYECKHE CBOWCTBA IEJUTIOJIO3BI: THAPOJIN3, 00pa3oBaHUE
CIIOKHBIX  3¢upoB. IlpumeHeHne kpaxmana M LeJUIrONIo3bl.  IlpakThueckoe 3HaueHHE
noJicaxapuzioB. [lonsamue o npouzgoocmee dymaci.

HyxkiennoBble kuciaorel. Hyxieosunsl. Hyxneornasl. HykinenHOBBbIE KHUCIOTBI Kak
npupoaHsie nonumepbl. CoctaB u crpoeHue HykJaemHoBbIX kucinoT (AHK u PHK). I'mnponus
HYKJICHHOBBIX KUCJIOT. POJIb HYKIIEMHOBBIX KHCJIOT B JKH3HEAEATEIBHOCTH OpraHu3MoB. OyHKIUN
JHK u PHK. KommnementapHocts. I'enetnueckuii kon. Mccredosanue cocmasa J{HK uenosexa u
€20 npaxkmuyeckoe sHaveHue.

AMuHOKHCJI0TBI. COCTaB, CTPOEHHE U HOMEHKJIATYpa aMUHOKHUCIIOT. ["'oMOoIornueckuil ps
NPEJENIbHBIX aMUHOKUCIOT. HM30mepusi npedenvHulx amunokuciom.  Onmuueckas u3omepusl.
dusnueckue CBOMCTBAa NpEeAEIbHBIX AMMHOKHUCIOT. (OCHOGHble AMUHOKUCIIOmMbL, 00paszyioujue
oenku. CriocoObl TONydeHHsT aMHUHOKHCIOT. AMHWHOKHCIOTHI Kak aM(pOTEpHbIE OpraHHYeCKHe
COEJIMHEHUs, PaBHOBECHS B pacTBOpax aMHUHOKHMCIOT. CBOMCTBA aMHUHOKHUCIIOT: KHCIIOTHBIE U
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OCHOBHBIE CBOICTBA; U3091€KMPUYECKAs MOYKA, AIKUIUPOGAHUEe W AlIUWIUPOBAHUE aMUHOTPYIIIBL;
sTepudUKaIsg; PEeaKIuu ¢ a30TUCTOM KuciaoTod. KadecTBeHHbIE peakIMM HAa aMHHOKHCIIOTHI C
ruapokcuaom ™meau  (Il), Humeuopumnom, 2,4-ounumpogmopbenzonom. Cuneuuduueckue
KaueCTBEHHBbIE pEAaKIMM Ha apoMaTHYeCKUe U TeTEPOIUKINYECKHE aMHUHOKHUCIOTHI C
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTOM, Ha I1uctewH c ameraroM cBuHHOa (II). Ilomamue o
YUKTUYECKUX amuoax — JaKmamax u ouxemonunepasuHax. buoiornyeckoe 3Ha4YeHHE O-
aMUHOKHCIIOT. O0JIacTH IPUMEHEHUS aMUHOKHCIIOT.

IlenTuasl, ux crpoenue. IlentuaHas cBsa3b. AMUIHBINA XapakTep NENTUAHOMN cBA3H. CUHTE3
NenTua0B. ' uapoau3 nenTuaos.

Beakn kak mnpupoanbie Omomosmmepbl. CoctaB u crpoeHue OenkoB. [lepBuuHas
CTpYKTypa OenkoB. Xumuueckue Mmemoovl YCMAHOBNEHUS AMUHOKUCIOMHO20 COCMasa U
nocneoosamenvrocmuy. dOepMeHTaTUBHBIA THApPONIHU3 OenkoB. BropuuHas cTpykTypa OENKOB: -
cnupanb, B-cTpykTypa. TpeTuuHas ¥ 4eTBepTUYHAs CTPYKTypa OenkoB. JucynbhuaHbie MOCTUKH
Y MOHHBIE U BaH-JIepP-BaaibCcOBHI (TUAPOGOOHBIE) B3aUMOAEHCTBH. XUMUYECKHE CBOMCTBA OEIKOB:
TUAPONN3, JeHATypalus, KadecTBeHHblE (I[BETHbIC) peakuuu Ha Oenku. [Ipespawjenus Genxos
nuwu 6 opeanuzme. buonornyeckue QyHKIMHU O€NKOB. /[locmuodicenus 6 uzydenuu CmpoeHus: u
cunmesa 0enKos.

JemoncTpanuu. 1. PacTBopuMOCTh yrieBomoB B Bojae © dTaHoie. 2. OO0pasisl
aMUHOKHCIIOT.

JlaGopaTopHbie onbIThl. 1. CBoiCTBA IIIOKO3bL. 2. OmnpenesieHne Kpaxmala B MPOIYyKTax
nutanus. 3. )Kupsel u ux cBoiictsa. 4. L{BeTHble peakuinu O€IKOB.

2.3.6. BbicOKOMOJIEKY /ISIpHbIE COCAMHEHUSI

OCHOBHBIE OHSTHS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, CTeneHb nonuMmepu3anui. OCHOBHBIE CIOCOOBI TMOJYYEHHUS BBICOKOMOJECKYISPHBIX
COCIMHEHUI: PEaKIuy TOoJuMepHu3anud U nonukoHaeHcanuu. Cononumepusanusi. CtpoeHue u
CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTpoeHus moiekyi. Knaccuduxarms
MOJIMMEPOB:  IJJACTMACChl  (IUIACTHUKH), AJIACTOMEpbl  (Kay4yKu), BOJIOKHA, KOMIIO3UTHI.
CoBpemeHnHble  muacTMacchl  (TUtacTuku) — (MOJIMATWICH,  THOJUMIPONHICH,  MOJUCTUPOI,
MOJIMBUHWIIXJIOPU, (PTOpOILIACT, MONUITUIIeHTepedTaNaT, akpui-0yTagueH-CTUPOIbHBIN MIACTHK,
noJinkapOoHatel). TepMoIIacTUUHBIE M TEPMOPEAKTUBHBIE MOIUMeEpbl. DeHoapopManbIeTuaHbIe
cmonel. KomnosutHble matepuansl. [lepcnekmugbl UCHONb308AHUS KOMHOZUMHBIX MAMepuaos.
Venennacmuku. Bonokna, wux knaccudukanus. [IpupoaHple HW  XHUMHYECKHE BOJIOKHA.
HckyccTBeHHbIE W CHUHTETHYECKHE BOJIOKHA. [loHSiITHE O BHCKO3€ U alleTaTHOM BOJIOKHE.
[lonurdupHble U TOTUAMUAHBIE BOJIOKHA, UX CTpOeHHE, CBOMCTBA. [IpakTHueckoe UCOIb30BaHUE
BOJIOKOH. DiyactoMepsl. [Ipuponnbiii u cuHTeTHYEeCKUi Kayuyk. Pesuna m 30onut. [Ipumenenue
nonumepoB.  Cunmemuueckue nienxku. Membpanvl. Hoevie mexnonozuu  OoanvHeuuie2o
COBEPUIEHCMBOBAHUSA NOTUMEPHBIX MAMEPUATIO8.

JMemonctrpanuu. 1. O6pa3usl mnactukoB. 2. Komnekus BomokoH. 3. TlonukonaeHcanus
STUJICHTIIUKOJIS ¢ TEPePTATICBON KUCIOTOM.

JlabopaTtopHble onbIThl. OTHOIIIEHWE CHHTETUYECKHUX BOJIOKOH K pacTBOpPaM KHCJIOT U IIETOYEH.
2.4. Xumus 4 )KU3Hb
2.4.1. XumMu4eckasi TeXHOJIOTHs
(XumMusi B IpOMBbIILIIEHHOCTH)

OcHOBHbIE NPUHUMIBI XMMHYECKOW TEeXHOJIOTHM. OOmme mpencTaBiIeHUs O

MIPOMBIIUICHHBIX CIIOCO0AX MOMYyYEHUsI XUMUYECKHUX BEIIECTB.
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IIpou3BoACTBO CEPHOIl KUCJIOTHI KOHTAKTHBIM criocoOoM. Xumu3M nporiecca. Celppe s
MIPOM3BOJCTBA CEPHOM KHCIOTHI. TEeXHOJIOrMuYeckas cXema Ipolecca, MPOLEcChl M armaparsl.
Mexanuzm kamanrumuyeckoeo oevicmeus okcuoa éanaous (V).

IIpon3BoacTBo ammmaka. XumusMm mpouecca. OmnpeneneHue ONTUMAJIbHBIX YCIOBUN
MpoBeAeHUs peakuuu. [IpuHIMN HUPKYIIAIUY U €r0 peain3alus B TEXHOJIOTHYECKOU CXEME.

MeTtamunyprusi. Yepnast metamutyprusi. [IponsBoactBo uyryHa. JlomeHHBI niporiece (ChIpbe,
YCTPONCTBO JOMEHHOW IMe4H, XUMH3M Tporecca). [Ipousso0cmeo cmanu 6 MapmeHO8CKol nevu.
IIpon3BOACTBO cTaiaM B KUCIOPOJHOM KOHBEPTEpE U B 3JeKTponedax. [Ipsamot memoo nonyuenus
Jrcenesa uz pyosi. L[BeTHas MeTaTyprus.

Oprannyveckuii cuHte3. [IpombineHHas opranudeckass Xumusi. OCHOBHOM M TOHKHUU
opranuueckuil cunre3. Hanbonee KpynmHOTOHHa)KHbIE NMPOU3BOJICTBA OPraHUYECKUX COEIMHEHUH.
[IpousBoacTBO MertaHona. [lomydeHne yKCYCHOW KHCIOTBI U ¢hopmanvoecuoa u3 MemaHoud.
Ionyuenue ayemama yennonoszvl. Ceipbe UIsl OpraHUYECKOW MpoMbIIUIeHHOCTH. [Ipobrnema
OTXOJIOB ¥ MOOOYHBIX MPOAYKTOB. Curme3sbl Ha OCHO8e CUHMe3-2a3d.

2.4.2. X¥uMus ¥ 3K0JI0TUs

XUMHYECKOe 3arps3HEHNE OKPYXKAIOIIeH cpeibl U ero MOCIeACTBH. DKOJIOTHs U pobiieMa
OXpaHbl OKPY>KaOILEl Cpelibl. «3eIeHas» XUMHUSL.

JdemoncTpanun. 1. Coipbe s TPOU3BOACTBA CEPHOU KHUCIOTHL. 2. Mojelb KHUISIIETo
cinos. 3. XKenesnas pyaa. 4. O0pasiibl CIIIaBOB JKeJe3a.

2.4.3. XuMus 4 JHepreTuKa

[TpuposiHble MCTOYHUKHU YIIIEeBOAOPOJOB. [IpvponHbIii W mOmyTHBIA HEPTAHOM rasbl, UX
coctaB U ucnosnb3oBanue. Hedte kak cmech yrineBomoponoB. CoctaB HepTu U ee mepepaboTka.
IlepBuunas u BropuuHas mnepepaboTka Hedtu. Ileperonka wuedtu. Kpexunr. Pudopmwumr.
Hedrenpoayktel. OxrtaHoBoe uwmciao OensuHa. OxpaHa  OKpyXKarouieil cpeasl mpu
HerenepepaboTke U TpaHCTOPTUPOBKE HedTenpoaykroB. Kamennsrii yromnb. KokcoBanue yris.
lasuduranms yrisg. DKOJOTHYECKHE TMPOOJIEMBI, BO3HUKAIONIME TPHU HWCIOJIB30BAHUHU YIS B
KauecTBE TOIUIMBA. AJIbTEPHATUBHBIE HCTOYHUKH SHEPTUU.

2.4.4. XuMuA 1 310pOBbE

Xumus nuuy. XKupsel, OenKu, yriieBoAbl, BUTAaMUHBL, (pepMeHThl. PalimoHansHoe mMUTaHUE.
[Mumessle no6aBku. [lumieBbie A006aBKM, MX KilaccuuKanus. 3ampeuieHHble U pa3pelieHHbIC
numieBble  A00aBku. OCHOBBI NHIIEBOM XuUMUM. Xumus B Meaunuse. Ilonarue o
dapmareBTHUeCKON XxuMun U (hapmakonoruu. Pazpaborka iekapcTs. JIekapcTBEHHBIC CPEICTBA, UX
knaccupukanua.  [IporuBomukpoOHble  cpenctBa  (Cynb(aHunaMuaHble — MpemapaTel U
AHTUOMOTHKH). AHAIBICTUKU (aCTIUPUH, aHAJIBIUH, MapareTamMoll, HAPKOTUUYECKUE aHAJbICTUKH).
Anmueucmamunnvle npenapamul. Bsoxymue cpenctsa. [ opmonst u 20pMoHaNIbHblIE Npenapambi.
[IpoOnembl, CBSi3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX IpErnapaTtoB. BpemHble MPHUBBIYKH U
¢dakTopsl, paspymaroImue 370poBbe (M30BITOYHOE NOTpeOJeHHE MKHUPHOW MUIIM, KypeHHe,
yIoTpeOIeHHEe aIKOrojIsl, HAPKOMaHMs).

2.4.5. XuMusi B NOBCEIHEBHOI KU3HU

KocmeTrnueckue u nappromepHbie cpeacTBa.

berroBasg xumusd. IloHATHE O MOBEPXHOCTHOAKTUBHBIX BelIECTBaX. Morolue U 4UCTALIME
cpeactea. OrbenuBaromue cpencta. IlpaBmia OGezomacHoi pabOTHl ¢ €IKUMH, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMHU OBITOBOI XUMUHU.

Iluemenmuor u kpacku. [Ipunyunst okpawueanus mraHeu.

2.4.6. XuMusi B CTPOUTEIbCTBE
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I'unc. M3Becth. Llement, 6eTon. Kien. [Togbop onTUMaIbHBIX CTPOUTEIHLHBIX MaTEpUATIOB
B MMPAKTUUECKOM JIEATEIILHOCTH YEJIOBEKa.
2.4.7. XuMus B ceJIbCKOM X03sliCTBe
MunepanbpHble U opranudeckue ynaoOpenus. CpencTBa 3ammThl pacteHui. [lecTummms:
MHCEKTULUABL, TepOULIUIbI U QYHTUIMABL. PenenieHTsl.
2.4.8. Heopranuieckue MaTepuaJbl
Crexno, ero Buabpl. CHUIMKAaTHAs MPOMBIILIEHHOCTh. TpagullMOHHBIE U COBPEMEHHbBIC
Kepamuueckue marepuainbl. CBepxmpoBogsiias kepamuka. [loHsATHEe O KepMmeTax, MaTepHaiax ¢
BBICOKOU TBEPAOCTHIO.

2.4.9. Xumus B COBpeMeHHOM HayKe

Ocobennocmu cospemennoul nayku. Ilpogeccus xumuxka.

MeTtononorus Hay4HOro UcciieoBaHus. MeTobl Hay4HOTro Mo3HaHUs B XUMUHU. CyOBbeKT U
00BeKT HayyHoro no3Hanus. [locranoBka mpoGiemsl. COOp MHPOPMAIIMN U HAKOIUICHHE (PAKTOB.
l'umore3a u ee »HKcIEepUMEHTaJdbHas NpOBEpKa. TeopeTudeckoe OOBSICHEHHE MOTYyYEHHBIX
pe3ynabraToB. MHIyKIUS U AeIyKIHs. DKCIIEpUMEHTaNIbHAs IPOBEPKa MOTYyYEHHBIX TEOPETUUECKUX
BBIBOZIOB C IIEJTIBIO PACTIPOCTPAHEHHS MX Ha 00Jiee MIMPOKUA KPYT 00beKTOB. XUMUYECKUH aHAIIU3,
CUHTE3, MOJIEJIMPOBAHUE XUMHUYECKUX IPOLECCOB M SIBJIEHUI KAaK METO/la HAYYHOI'O IIO3HAHUS.
HanoctpyKkTypbl.

BBenenue B MpoeKkTHYIO aesTenbHOCTb. [IpoexT. Tumbl W BHIBI MPOEKTOB, 3TaIlbl
peanuzanuu npoekta. OCOOEHHOCTH pa3pabOTKH MPOEKTOB (ITOCTAHOBKA IIENeH, TOA0O0P METOIUK,
paboTa ¢ IuTepaTypHBIMU UCTOUHUKAMH, 0(OPMIICHUE U 3aIMTa IIPOCKTA).

Hctounuku xumudeckoid naopmarmu. [Touck xumudeckoir HHPOpMAIUN IO Ha3BaHUSM,
uaeHTUPUKaTOpaM, CTPYKTYpHBIM dopmynaM. PabGoTta ¢ 6a3amMu JaHHBIX.

Coepemennvie husuKo-xumudeckue memoovl YCMAHOBIEHUS COCMA8A U CMPYKMYpol
gewecms.

HMemoncTpanuu. 1. [Tumessie kpacurenn. 2. Kpamenue tkaneit. 3. OrOenuBaHue TKaHEH.
4. Konnexkuus cpencts 3aliuThl pacteHuid. 5. Kepamuueckue marepuainsl. 6. L{BeTHble cTekna. 7.
[Tpumepst paboOThI ¢ XUMUYECKUMHU Oa3aMU TaHHBIX.

JladopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ MoroIUMU cpeacTBaMu. 2. Kien. 3. 3HakoMcTBO
C MUHEPAJLHBIMH YIOOPEHUSMHU M U3YUYEHHUE UX CBOMCTB.

2.5. Tunsbl pacyeTHBIX 32/1a4

1. HaxoxneHnue MosIeKyIspHON (pOpMyIbl yriaeBoAopoja MO €ro IJIOTHOCTH U MacCOBOM

J10J1€ 3JIEMEHTOB, BXOISAUINX B €r0 COCTaB WU IO MPOIYKTaM CTOPaHUsI.

2. PacueTsl MaccoBO# 10K (MAacChl) XUMUYECKOTO COSTMHEHUS B CMECH.

3. Pacuetrsl maccel (0OBEMa, KOJIMYECTBA BEIECTBA) IMPOJYKTOB PEAKIMH, €CIH OJHO U3
BEIIECTB JIaHO B H30BITKE (MMEET MIPUMECH).

4. PacueTbl MaccoBOW MM OOBEMHOM [0JIM BBIXOJA MPOAYKTA PEAKIHUU OT TEOPETHUUECKU
BO3MOKHOTO.

5. Pacuetsl TemnoBoro 3¢ ¢pexra peaxium.

6. PacueTbl 00BEMHBIX OTHOLIEHUH ra30B MPU XUMUUYECKUX PEAKLIUAX.

7. Pacuetsl Macchl (0ObeMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OHO U3 BEIECTB
JIaHO B BUJIE pacTBOpA C OIpeAeTICHHOW MacCOBOH J0J€i pacCTBOPEHHOTO BEIIECTBA.

8. PacueTbl SHepruu akTUBAllMU M KOHCTAHTHI CKOPOCTH PEAKIHMU MO SKCIEPUMEHTAIBHBIM
JTAaHHBIM.

9. PacyeT KOHCTaHTBI PABHOBECHS 110 PABHOBECHBIM KOHIIEHTPALUSM BEIIECTB.
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10. Pacuer paBHOBECHBIX KOHIICHTpAallMid BEMIECTB, €CJIIM MU3BECTHBI MCXOJHBIE KOHLECHTPAIUU
BEIIECTB U KOHCTAHTa PaBHOBECHSI.

11. Pacuer pH pactBopa CHIBHOM KHUCJIOTBl U CHUJIBHOIO OCHOBAaHMS, €CJIM H3BECTHA HX
KOHIIEHTpALIH.

12. Pacuer pH pactBopa cimabGoii KHCIOTHI M CJa0OT0 OCHOBAHUS, €CJIM HW3BECTHA HX
KOHIICHTpAIUsS U KOHCTAHTA JIUCCOIUAITUH.

13. Pacuer pacTBOpUMOCTH COJIM, €CJIU U3BEeCTHA BesinunHa ee [1P.

14. PacueTsl ¢ UCTIOIB30BAHUEM 3aKOHOB AJIEKTPOJIM3A.

2.6. Tembl MpakTHYECKHUX PadoOT
1. CKOpOCTh XUMHYECKHUX peaKIUii. XUMHUUYECKOE PAaBHOBECHE.

2. DKCnepUMEHTaJIbHOE PelIeHUE 3a/1a4 10 TeMe «l ajJoreHs.

3. DKCIIEpUMEHTANILHOE PeIIeHUE 3a/1a4 TI0 TeME «XaJIbKOTC€HBD.

4. IlonyueHrne aMMHaKa U U3y4€HHUE €T0 CBOMCTB.

5. DKcepuMEHTAIbHOE PEelIeHHE 3a1ad 10 TeMe «DJIEeMEHTBI

MOATPYIIIBI a30Ta.

6. DKcHieprMEeHTaIbHOE pelIeHNe 3a/1a4 10 TeMe «MeTasuibl TJIaBHBIX HOAIPYIII.

7. Ilomy4yeHnne MEIHOTO KyIropoca.

8. DKcriepuMeHTaIbHOE pelIeHue 3a/1a4 1o TeMe «MeTalbl

MOOOYHBIX MOATPYIII».

9. Ilonyuyenue conu Mopa.

10. M3roroBneHue Mojieaeil MOIeKyl OpraHnYeCcKUX BEIIECTB.

11. Ilony4yeHue 3TuIE€HA U U3YUYEHUE ETO CBOWUCTB.

12. Tlonyuenue 6pomaTaHa.

13. Ilonyuenue aneToHa.

14. IloryyeHne yKCyCHOW KUCIIOTHI.

15. CunTtes aTHaLeTaTa.

16. I'maponus kpaxmaina.

17. UnenTudukanus opraHnueCKUX BEIIEeCTB.

18. Pacrio3HaBaHue miactmacc.

19. Pacrio3naBaHue BOJIOKOH.

20. KpaieHnue TkaHei.

2.7. TeMbI JOMOJHUTEJILHBIX ONILITOB M CHHTE30B

1. OnpeneneHne KaueCTBEHHOTO COCTaBa OPraHUYECKOrO BEILIECTBA.
. [lonydyeHue MetaHa, U3y4eHHUE €r0 CBOMCTB.
. [lomyuenue aneTunaeHa v ONbITHL C HUM.
. [lomyuenue 3TuneHa U COOMpPAHUE €ETO B ra30METP.
. Cunte3 nubpomaTaHa.
. CBoiicTBa ckunuaapa.
. Bosronka nagranuna.
. O6pazoBanue nogopopma.
9. Ilomyuenue akpojaeuHa.
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10. ITony4yenue n3oaMumanerara.

11. CunTe3 KpacuTelss aHUJIMHOBOTO TOIy0o0ro.

12. Cepebpenue.

13. Kpucrannu3zanus U3 nepechileHHOTO pacTBOpa.
14. Ilonyyenue Manaxura.

25



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

[Tonydenue xene3Horo Kymnopoca.

[lomyyenue roppKoi COJIH.

[Momyuenue 6poma u OPOMHOI BOIBI.

[Tomyuenue XI0pOBOIOPOAA U CONSTHOM KHCIIOTHI.
[Toryuenue nupodopnoro xenesa (11).
[Honyuenue rugpokcua xenesa (II).

CuHre3 ruspokapOoOHaTa HaTpHUs.

CuHTE3 aTIOMOKaIMEBBIX KBACIOB.

Cunres xnopuna meau (II).

ATOMOTEPMUSL.

B3aumopeiicTBre amoMuHIS C OPOMOM.
['openue yris u cepbl B pacilaBICHHOM CEJIUTPE.
B3anMozencTere HUTpUTA HATPUS C BOJOM.
BoccTanoBnenue cBUHIIA MarHUEM.

O30H B mpooOHpKe.

[IpuroroBnenne KpaxMaabHOTO KIeHCcTEpa U HOJIKpaxMaabHON Oymary.

[Tonydenune «KynmopocHOro Maciia.

OOyrauBaHue caxapa CepHON KUCIOTOM.

Peakuus, koTopoii Oosiee IsATH ThICSY JIET.

«JIucuit XBOCT» M3 HWIMHIpPA.

«Heoprannueckuit cag.

XpycTsias OJ0BsHHAs MaJI0YKa.

Cnnas Byna.

Bcenblka cMecn nepMaHraHaTta Kajius ¢ TIMLIEPUHOM.
CBUHIIOBBIM IIEMEHT.

Benbimka cMecu nepMaHranata Kajvs U aJtOMAHMS.
«Bynkany.

XHUMHWYECKUHN CEPIICHTAPUMN.

TauHCTBEHHAsI HAQUCH.

I'paBUpoOBKa 11O MEIH.

3. Temamuueckoe njaaHupoeanue C yKa3anuem Koiuuecmea 4acoe,

OMBOOUMDBIX HA 0CBOCHUE KAIICOOI meMbl

Kiacc Tema KonnuectBo N3 Hux
4acoB
(1 40) HpaKTI/I‘IeCKI/IX KOHTpOJ'IBHBIX
pa6ort (10) pa6or (4)
10 xnacc | Tema 1. [loBTOpenue u yriayoiaeHue 20 - 1
3HAaHUHU
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Tema 2. OCHOBHBIE TOHATHUSI 16 -
OpPraHMYECKON XUMUHU

Tema 3. YrieBonopoibl 37 1
Tema 4. Kucnoponcoaepsxaiue 24 1
OpPraHUYECKHUE COCTUHEHUS

Tema 5. A3oT- u cepocoaepkaiue 11 -
COEIMHEHNS

Tema 6. buosornuecku akTUBHEIE 21 1
BEILlECTBA

Tema 7. BeicokomonekysipHbIe 8 -
COeMHEHHS

Peseps 3 -

11 ximace | Tema 1. Hemeraimisl 42 1
Tema 2. O0OuIKe cBOMCTBA METAJUIOB 3 -
Tema 3. MeTtaisl raBHBIX TOATPYIIT 12 -
Tema 4. MeTtasuisl TOOOYHBIX MTOATPYIITT 21 1
Tema 5. CtpoeHue BerecTBa 14 -
Tema 6. TeopeTrueckoe onucaHue 21 1
XUMHYECKUX PEaKIUi
Tema 7. XuMHUecKast TEXHOJIOTHS 8 -
Tema 8. XuMUs B ITIOBCEIHEBHON KU3HU 6 -
Tema 9. Xumus Ha ciayx0e obmecTBa 4 -
Tema 10. XuMusi B COBpeMEHHOM Hayke ) 1
Peseps 4

4. KanengapHo-TeMaTH4ecKoe MOypPoOYHOe NMJIAHUPOBAHHE
Tab6auma 4.1
KanennapHo-temarrueckoe noypouHoe rmianupoBanue (10 kiacc)
Ne Tema ypoka Koua- | Cpox
BO H3y4eHHus
yacoB | (HeaeJst
y4. I.)
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TEMA 1. IOBTOPEHUE U YTJIVBJIEHUE 3HAHUH (20)

1/1 ATOMBI, MOJIEKYJIbI, BEILIECTBA 1 1
2-3/2-3 Crpoenue aToma 2 1
4/4 Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema 1 1
xuMu4eckux anemenToB 1. . Menaeneena
5-6/5-6 XuMuyeckas CBA3b 2 2
717 ArperaTHbl€ COCTOSIHUS 1 2
8/8 PacueTsl Mo ypaBHEHUSAM XUMUYECKUX PEAKITUN 1 2
9/9 ["a30BbIe 3aKOHBI 1 3
10/10 Knaccudukanus XuMU4ecKux peaxkiui 1 3
11/11 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 3
12/12 Baxneiimue Kiacchl HEOPraHUYECKUX BEIIECTB 1 3
13/13 Peakunu nonHoro o6MeHa 1 4
14/14 PacTBOpBI 1 4
15/15 Pemenue 3amad mo reme «PacTBopbny 1 4
16/16 KonnonnHsle pacTBOpEI 1 4
17/17 I'maponms coneit 1 5
18/18 KommuiekcHble coeTnHeHns 1 5
19/19 Ob6o6matomiee noBTopeHue Mo Teme «OCHOBBI XUMHM» 1 5
20/20 KonTponbras padora Ne 1 mo Teme «OCHOBBI XUMHUW 1 5
TEMA 2. OCHOBHBIE TIOHATUS OPT AHMYECKOM XUMHU (16)
1/21 [IpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUU 1 6
2/22 Pemenue 3anay Ha ycraHoBienue Gopmyn yriaesogopogos | 1 6
3/23 [TprunHBl MHOTOOOPA3Usl OPraHUYECKUX COEAMHEHNUN 1 6
4/24 DJIEKTPOHHOE CTPOEHUE U XMMHUYECKUE CBSA3H aTOMa 1 6
yriepona
5-6/25-26 CrtpyKTypHast TEOpHs OPraHUYECKUX COEIUHEHUN 2 7
7127 CrpyKkTypHast u3oMepus 1 7
8/28 [TpocTpaHcTBEeHHAS U30MEPUS 1 7
9/29 OnexTpoHHbIE 3PPEKTH B MOJIEKYIIaX OPraHMYECKUX 1 8
COCIUHEHUN
10/30 OCHOBHBIE KJIaCChl OPTaHMYECKHUX COCIMHCHHU. 1 8
I'omonornueckue psibl
11/31 HomeHkiiaTypa opraHM4ecKuX COeIUHEHUN 1 8
12/32 OCoOEHHOCTH U KJIaCCU(PHUKAINA OPTAaHUNIECKUX PEaKIrii 1 8
13-14/33-34 OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH B 2 9
OPraHUYEeCKON XUMHUH
15/35 Pemenue 3a1a4 v BHINIOJHEHUE YIIPAXXHEHUH 110 TEME 1 9
«OKHUCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
OPraHUYECKON XUMHUU»
16/36 O6o06maroniee moBTOpeHue 1Mo TeMe «OCHOBHBIC TTOHITHS 1 9
OpPraHMYECKON XHUMUI»
TEMA 3. YI'JIEBOJJOPO/BI (37)
1/37 Anxanbpl. CTpoeHHE, HOMEHKJIATypa, u3omMepus, puzudeckue | 1 10

CBOWCTBA
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2-3/38-39 XUMHUYECKUE CBOMCTBA aIKaHOB 2 10

4/40 [Tonmy4yeHune 1 NpUMEHEHUE AIKAHOB 1 10

5/41 Pemenue 3a1a4 v BHIIOJHEHUE YIPAXXHEHUH 110 TEME 1 11
«AJIKaHBI»

6-7/42-43 [{ukI10a1KaHbI 2 11

8/44 Anxensl. CTpoeHHE, HOMEHKJIATypa, u3oMepus, puzndeckue | 1 11
CBONCTBA

9/45 [Tpaktuueckas padora Ne 1. «M3roroBneHue moaenei 1 12
MOJICKYJI
OpPraHUYECKHX BEIIECTBY»

10-11/46-47 XUMHUECKHE CBOMCTBA aJIKEHOB 2 12

12/48 [Tony4yeHne u MpUMEHEHHE ATKCHOB 1 12

13/49 Pemmenuie 3a1a4 v BHIOJTHEHUE YIPaKHEHUH 110 TEMe 1 13
«AJIKEHBI»

14/50 [MpakTraeckas pabora Ne 2. «IloxydyeHue dTuiIeHa U 1 13
W3yUYEHHE €TI0 CBOMCTB)

15-16/51-52 AJIKaTUeHBI 2 13

17/53 [Tonmumepusanus. Kayuyk. Pesuna 1 14

18/54 Ankunbl. CTpoeHne, HOMEHKJIaTypa, usomepus, pusndeckue | 1 14
CBOMCTBA

19-20/55-56 XUMUYeCKHEe CBOMCTBA aJIKHHOB 2 14

21/57 [Tomyuenue u NpUMEHEHUE AIKUHOB 1 15

22/58 Pemrenue 3a1a4 1 BBIMOTHEHHUE YIPAXKHEHUN IO TEMaM 1 15
«AJIKaHBI», « AJIKCHBI», « AJIKUHBI

23-24/59-60 Apomatudeckue yriaeoaopoasl. CTpoeHue 6€H30I5HOTO 2 15
KOJIbI[a, HOMEHKJIaTypa, H30MepHsi, GU3NIECKHE CBOMCTBA

25-26/61-62 XuMHYeCcKHe CBOMCTBA OEH30JIa M €70 TOMOJIOTOB 2 16

27163 [TonmyueHue v MPUMEHEHNE apEHOB 1 16

28/64 Pemenue 3a1a4u v BBIMIOJHEHNE YIIPAKHEHHUH 110 TEME 1 16
«ApeHbD)

29-30/65-66 ITpupoiHbIE HCTOUHUKH yriieBoOpoaoB. IlepBuunas 2 17
nepepaboTKa yriIeBOJIOPOIHOTO ChIPhS

31/67 ['my6okas nepepabotka HedTH. Kpekunr, pudopMunr 1 17

32-33/68-69 ['eneTnveckas CBsI3b MEXKIy Pa3IuIHBIMH KJlacCaMu 2 17-18
YIII€BOAOPOIOB

34-35/70-71 ["amoreHonpon3BOIHBIE YTIEBOLOPOIOB 2 18

36/72 O06o01aroriee MOBTOPSHHE IO TeMe « Y TIIEBOJIOPOJIBI» 1 18

37173 KonTtponbHas pabota Ne 2 mo Teme «YTIeBOAOPOIBD 1 19

TEMA 4. KUCJIOPOJICOJEPXAIIIME OPTAHUYECKUWE COEJJVUHEHUS (24)

1/74 CrupTsl 1 19

2-3/75-76 XUMHUECKUE CBOMCTBA CIUPTOB 2 19

alr7 [MpakTrdaeckas padota Ne 3. «IlonydueHune OpoMdITaHa) 1 20

5/78 MHoroatomMHsle CIIUPTHI 1 20

6-7/79-80 deHobI 2 20

8/81 Pemenvuie 3a1a4 v BHIOJTHEHHUE YIPAXXHEHUI 110 TEMe 1 21
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«CriapThl 1 (HEHOTBI»

9-10/82-83 KapOoHunpHBIE cCOeTMHEHHS: HOMEHKIIATypa, H30MEPHS, 2 21
peaKIMy IPUCOSTMHCHHS

11-12/84-85 XVUMUYECKHE CBOMCTBA U METOIBI MTOJIYUEHUS 2 21-22
KapOOHHMIIBHBIX COCTMHCHUH

13/86 [Tpaktuueckas padora Ne 4. «[lonydenue aneToHa 1 22

14/87 Pemenuie 3a1a4 v BHIIOJTHEHUE YIPaXXHEHUH 110 TeMe 1 22
«KapOoHUIbHBIE COSTUHEHUS

15-16/88-89 KapOoHOBBIE KUCTOTHI 2 22-23

17/90 [Tpaktuueckas pabdora Ne 5. IlomyueHue ykcycHOH 1 23
KHUCIIOTHI U U3YYCHHE €€ CBOMCTB)

18-19/91-92 @OyHKIHOHAJIbHBIE TPOU3BO/IHbIE KAPOOHOBBIX KUCIIOT 2 23

20/93 [TpakTrueckas padora Ne 6. «CuHTe3 dTHIALIETATAY 1 24

21/94 Muoroo6pasue KapOOHOBBIX KHCIOT 1 24

22/95 Pemenue 3a1a4u v BBIMIOJHEHNUE YIPAKHEHHH 110 TEME 1 24
«KapOoHOBBIE KHCIOTHD)

23/96 Ob6o6maromuii ypok no reme «Kucinopoacoaepxariue 1 24
OpraHUYeCKHEe COeITMHEHUS

24/97 Konrponsnas pabora Ne 3 mo teme 1 25
«Kucnopoacoaepxaniye OpraHM4eCcKie CoeTMHEHUS

TEMA 5. A30T- U CEPOCOJIEPXKAIIIME COEAVHEHUSA (11)

1/98 Hutpocoenunenus 1 25

2-3/99-100 AMUHBI 2 25

4-5/101-102 ApoMaTuiecKkre aMHUHbI 2 26

6/103 CepoopraHn4ecKkue COeAMHCHUS 1 26

7/104 I'eTeponukiInyecKkre coeTMHEHUS 1 26

8-9/105-106 [llecTruneHHbIE reTEPOLIMKIIBI 2 27

10/107 Pemrenue 3a1a4 1 BBIOJTHEHNE YIIPAXXHEHUHN TI0 TEME 1 27
«A30T- 1 cepocojiepKalue OpraHMuECKUe BEIIECTBa

11/108 O6o0maroriee MOBTOPEHUE IO TeMe «A30T- U 1 27
cepocoiep)Kalfe OpraHuIeCKre BEIIeCTBa

TEMA 6. BUOJIOTMYECKU AKTUBHBIE BEIIIECTBA (21)

1/109 OO01mas xapaKTepUCTHKA YTIIEBOJIOB 1 28

2-3/110-111 Crpoenue MoHOCcaxapuaoB. JIMHENWHbIE U IUKINYECKUE 2 28
CTPYKTYPBI

4-5/112-113 XUMHUECKUE CBOMCTBA MOHOCAXapHIOB 2 28-29

6/114 Jlucaxapu bt 1 29

7/115 [Monucaxapubt 1 29

8/116 [MpakTrdeckast padorta Ne 7. «['uaposm3 kpaxmanar 1 29

9/117 Pemenue 3a1aun BBITIOJIHEHUE YIPOKHEHUH TI0 TEME 1 30
«YTIIEBOILD

10/118 Kups! 1 macna 1 30

11-12/119-120 | AMUHOKHCIIOTBI 2 30

13/ 121 IMenruaet 1 31

14-15/ benku 2 31
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122-123
16-17/124-125 | CTpyKTypa HYKICHHOBBIX KUCJIOT 2 31-32
18/126 bronoruueckas poib HyKJIEMHOBBIX KHCIOT 1 32
19/127 [Mpaktudeckas padora Ne 8. «nenTudukamnus 1 32
OpPraHUYECKHX BEIECTB»
20/128 O6o0marorniee MOBTOPEHUE IO TeMaM «A3oTcoaepkamnme u | 1 32
OMOJIOTUYECKH aKTUBHBIE OPTaHMUECKUE BEIIECTBAY
21/129 Konrponsnas padora Ne 4 o teme «A3zoTcoepkaiiue 1 1 33
OMOJIOTMYECKH aKTUBHBIC OPTaHUYECKUE BELICCTBAY
TEMA 7. BBICOKOMOJIEKVYJISIPHBIE COEJMHEHUA (8)
1/130 [Moaumepsl 1 33
2-3/131-132 ITonmumepHble MaTepuabl 2 33
4-5/133-134 [TonmmepHbIe MaTeprabl (BOJIOKHA) 2 34
6/135 [TpaxkTrueckas padbora Ne 9. «Pacnio3HaBaHHe MJIaCTMACC» 1 34
7/136 [Mpaktuueckas padora Ne 10. «Pacmo3naBaHme BOJIOKOH 1 34
8/137 O6o06marorniee MOBTOPEHHUE 10 Kypcy «OpraHudeckas 1 35
XUMHS»
PE3EPBHOE BPEMHI (3)
1-3/138 - 140 ‘ O060011IeHIE ¥ IOBTOPEHHUE TPOHACHHOTO MaTepraia ‘ 3 ‘ 35
Tabmuna 4.2
KanennapHo-temMarnueckoe nmoypouHoe rianupoBanue (11 kimacc)
Ne Tema ypoka Koa- | Cpox
BO | H3y4YeHHsl
4acoB | (Hemest
Y4. I.)
TEMA 1. HEMETAJUIbI (42)
1-2/1-2 Krnaccudukanus nmpocTeix BemecTs. Bomgopos 2 1
3/3 [anorens 1 1
4-5/4-5 Xiop 2 1-2
6/6 KucnoposaHsie coeiuHeHUs XI0pa 1 2
117 XnopoBogopoa. CoJisiHast KUCIO0Ta 1 2
8/8 drop, OpoM, MO U MX COCTMHCHUS 1 2
9/9 [TpakTrueckas padota Ne 1.Pemenue skcriepuMeHTanbHbIX | 1 3
3agad 1o Teme «l aJoreHb»
10/10 Pemenue 3a1a4 ¥ BBIIIOJIHEHUE YIIPAKHEHUHN IO TEME 1 3
«l"amoreHb»
11/11 XanbKOTEeHBI 1 3
12/12 O30H — a;mIoTponHas MOAU(PHUKAIUSA KUCIOpOaa 1 3
13/13 [lepokcua BOIOpOAa U €ro IPOU3BOIHBIC 1 4
14/14 Cepa 1 4
15-16/15-16 CepoBonopoa. Cyab(uisl 2 4
17/17 CepHHCTBIH Ta3 1 5
18-19/18-19 CepHblil aHTUAPU] U CEPHASI KUCIIO0TA 2 5
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20/20 [MpakTrdaeckas pabora Ne 2. Pemienue skcnepuMeHTanbHbix | 1 5
3a/1a4 1o TeMe «XalbKOTeHbD
21/21 Pemenue 3a1a4 v BHIIOJHEHUE YIPAXXHEHUH 110 TeMam 1 6
«l"anoreHb» U «XaJIbKOTEHBI»
22/22 DJIeMEHTHI TTOATPYIIITHI a30Ta 1 6
23/23 Azor 1 6
24-25/24-25 AMMUaK 1 COJTM aMMOHHS 2 6-7
26/26 [Tpaktuueckas padora Ne 3. «I[lonydyenue ammuaka u 1 7
U3YUYCHHE €TI0 CBOHCTBY
27127 Oxkcupsl a3oTa 1 7
28-29/28-29 A30THast KHCJIOTa U €€ COJTU 2 7-8
30/30 docdop 1 8
31/31 ®dochopublil anruapua u GochopHbIe KUCTIOTHI 1 8
32/32 Pemenuie 3a1a4 v BHIIOTHEHUE YIPAXKHEHUH 110 TEMe 1 8
«DNIEMEHTHI MTOJITPYIIITBI a30Ta»
33/33 [MpakTrdaeckas padora Ne 4. Pemenue skcnepuMeHTanbHbIX | 1 9
3a/1a4 1Mo TeMe «DJIEMEHTHI MOATPYIIIBI a30Ta
34/34 Yraepon 1 9
35-36/35-36 CoenuHeHus yriepoaa 2 9
37137 Kpemuuit 1 10
38/38 CoeuHCHHS KPEMHHS 1 10
39/39 Pemienue 3a1a4 1 BBIIOJTHEHNE YITPAKHEHUN IO TEME 1 10
«DNeMEeHTHI MOATPYIIIBI YTIAEPOaa»
40/40 bop 1 10
41/41 O6o06maroiee MoBTOpeHHe 1Mo Teme «Hemeramb 1 11
42/42 Konrponsnas padora Ne 1 mo teme «HemeTans» 1 11
TEMA 2. OBIIVE CBOMCTBA METAJIJIOB (3)
1-2/43-44 CBoiicTBa U METO/IbI OJYYEHHS] METAIJIOB 2 11
3/45 CruiaBbl 1 12
TEMA 3. METAJUIbI 'JTABHBIX ITOJIT'PVYIIII (12)
1/46 OO6m1as xapakTepHUCTUKA IIETOYHBIX METAJIJIOB 1 12
2147 Harpwuii u xanmii 1 12
3/48 CoenvHeHHs HATPUS U KaJIH 1 12
4/49 OO6m1as XapaKTEePUCTHKA JIEMEHTOB TJIaBHOM TOITPYIIIBI 1 13
II rpynimet
5/50 Marnuii ¥ ero coe JUHEHHUS 1 13
6/51 Kaspuuii 1 ero coeMHeHus 1 13
7/52 JKecTkoCTh BOJIBI M1 CLIOCOOBI €€ YCTPaHCHUS 1 13
8/53 ATIOMUHUI — XUMUYECKHUM 3JIEMEHT U IPOCTOE BEUIECTBO 1 14
9/54 CoeMHEHNS ATFOMAHUS 1 14
10/55 OJ10BO U CBHHEI] 1 14
11/56 Pemenuie 3a1a4 v BHIIOJTHEHUE YIPAXXHEHUH 110 TEMe 1 14
«MeTaJlTbl TJIABHBIX TTOATPYIII
12/57 [TpakTrueckas padota Ne 5. Permenue skcriepuMeHTanbHbIX | 1 15

3a/1a4 o TeMe «MeTauibl TJIaBHBIX MOArPYII»
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TEMA 4. METAJUJIbI ITOBOYHbBIX ITOAI'PVYIIIT (21)

1/58 OO6m1as XxapaKTepUCTUKA IEPEXOTHBIX METAJIIOB 1 15
2/59 Xpom 1 15
3-4/60-61 CoenuHeHHS XpoMa. 3aBUCUMOCTh KHUCIIOTHO-OCHOBHBIX U 2 15-16
OKHUCJIUTEITFHO-BOCCTAHOBUTEIBHBIX CBOMCTB OT CTCTICHH
OKHUCJICHHUS MeTaa
5/62 Maprasery 1 16
6/63 Kene3o kKak XUMUYECKUN FTIEMEHT 1 16
7164 ’Keneszo — mpocToe BEMeCTBO 1 16
8/65 CoennHeHus xene3a 1 17
9/66 Menb 1 17
10-11/67-68 [Tpaktrueckas padota Ne 6. «[lomyueHue MeTHOTO 2 17
kyropoca. [lonydenne sxene3Horo Kyrmopoca
12/69 Cepebpo 1 18
13/70 30151010 1 18
14/71 [uuk 1 18
15/72 PryTh 1 18
16-17/73-74 Pemenwe 3a1a4 v BRITIOJTHEHHUE YIPAXKHCHUH 110 TEME 2 19
«MeTtaibl MOOOYHBIX MOATPYII»
18/75 [TpakTrueckas padota Ne 7. Pernenue skcriepuMeHTanbHbIX | 1 19
3a7a4 110 TeMe «MeTauTbl TOOOYHBIX TTOATPYIIIDY
19/76 [Tpaktuueckas padora Ne 8. «[lomydyenue coan Mopa» 1 19
20/77 O06o01aroriee MOBTOPEHHE IO TeMe «MeTauTby 1 20
21/78 Konrponsnas padora Ne 2 o teme «MeTanb» 1 20
TEMA 5. CTPOEHUE BEIIECTBA (14)
1-2/79-80 Snpo aroma. SlaepHbie peakun 2 20
3/81 DneMeHTapHbIe MOHATUS KBAHTOBOM MEXaHUKU 1 21
4-5/82-83 DIIeKTPOHHBIC KOHPUTYpAIUA aTOMOB 2 21
6-7/84-85 KoBasieHTHas CBS3b U CTPOECHUE MOJICKYJ 2 21-22
8-9/86-87 Honnas cBsi3b. CTpoeHHE HOHHBIX KPHCTAIJIOB 2 22
10-11/88-89 Mertannuueckas cBs3b. Kpuctaminueckue peleTku 2 22-23
METAJUIOB
12-13/90-91 Me:xMoneKyaspHble B3aUMOAECHCTBUS 2 23
14/92 Oo6o06matoriee moBropeHue mo reme «CtpoeHue BemecTray | 1 23
TEMA 6. TEOPETUYECKOE OITMCAHME XUMHWYECKUX PEAKIIVIM (21)
1/93 TemnnoBsie 3 PEKTH XUMUUESCKUX PEaKITUil 1 24
2/94 3akoH ['ecca 1 24
3/95 OHnTponus. Bropoii 3aK0H TepMOANHAMUKI 1 24
4/96 Oneprust [ m60ca U KpUTEPUH CAaMOTIPOU3BOJILHOCTH 1 24
XUMHYECKHX PEaKIni
5/97 Pemenue 3amau no reme «XuMuuecKkasi TEPMOJIMHAMUKA» 1 25
6-7/98-99 CKOpOCTh XMMHUYECKON peaKIiK. 3aKOH JCHCTBYIOIUX Mace | 2 25
8/100 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI 1 25
9/101 Karanu3s. Katanuzatopsl 1 26
10-11/102-103 | Xumuueckoe paBHoBecue. KoHCTaHTa paBHOBECHS 2 26
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12/104 [Mpunnun Jle [aTtense 1 26

13-14/105-106 | IIpakTrueckas padota Ne 9.«CKOPOCTh XUMHUECKUX 2 27
peakuuii. XuMHUYECKOE PABHOBECUE)»

15/107 Honnoe npounsBeneHue Bobl. BogopoaHbiii moka3aTenb 1 27

16-17/108-109 | Xumudeckoe paBHOBECHE B PACTBOPax 2 27-28

18-19/110-111 | XuMu4ecKre HCTOYHUKH TOKA. DIIEKTPOIIH3 2 28

20/112 O6o06marorniee moBTOopeHue 1o Teme« T eopeTndeckue 1 28
OCHOBBI XUMHUM»

21/113 Kontpomnsnas padora Ne 3 mo teme «Teopernueckne 1 29
OCHOBBI XUMHUH»

TEMA 7. XUMHWYECKA TEXHOJIOI'U (8)

1/114 HayuHble MpUHLIMIIBI OPraHU3alMA XUMHYECKOTO 1 29
IPOM3BOJICTBA

2/115 [Tpou3BOACTBO CEPHOM KUCIOTHI 1 29

3/116 [TpouszBoACTBO aMmMuakKa 1 29

4/117 [Tpous3BoACTBO UyryHa 1 30

5/118 [Tpou3BOACTBO CTAIH 1 30

6-7/119-120 IIpoMBIIIIEHHBIN OPraHUYECKUN CUHTES 2 30

8/121 XuUMHYeCcKoe 3arps3HeHNE OKpYKarolel cpesl. «3emeHass» | 1 31
XUMUS

TEMA 8. XMMI B [TIOBCEJHEBHOM XX13HU (6)

1/122 Xumus U 1 31

2/123 JlekapCTBEHHBIE CPEICTBA 1 31

3/124 Kocmernueckue u mapgpromepHbie CpeacTBa 1 31

4/125 berroBast xumust 1 32

5/126 [TUrMeHThI U KpacKu 1 32

6/127 [Tpaktuueckas padora Ne 10. «Kpamenue TkaHei» 1 32

TEMA 9. XUMUS HA CJIYXXBE OBIIECTBA (4)

1/128 XuMUSL B CTPOUTEIIHCTBE 1 32

2-3/129-130 XuMUsI B CEITBCKOM XO35HCTBE 2 33

4/131 Heoprannueckue matepuasl 1 33

TEMA 10. XMIMHSI B COBPEMEHHOM HAVKE (5)

1/132 OcoOEHHOCTH COBPEMEHHOW HAYKH 1 33

2/133 MeTo10710THsT HAyYHOTO UCCIICI0BaAHUS 1 34

3/134 HcTouHNKN XUMUYECKOH MHPOpMAITIT 1 34

4/135 Ob6o6maromiee noBropeHue 3a Kype 11 kinacca 1 34

5/136 KonTponbnas padota Ne 4. «toroBast KOHTPOJIbHAS 1 34
pabota»

PeszepBHoe Bpems (4)

1-4/137 - 140 ‘ O060011eHE U TOBTOPEHHUE MPOWUCHHOTO MaTepuaa ‘ 4 ‘ 35
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