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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamma mo xumuu (yriayOlEeHHBIH YPOBEHb HM3Y4EHHUS NpEIMETa) IUis
yuammxcs 10-11 xmaccoB pa3zpaboTana Ha OCHOBE:

OyHIAMEHTAIBHOIO fAJpa COJEp)KaHUs O0OlLIero o0pa3oBaHHMS M B COOTBETCTBUM C
l'ocynapcTBeHHBIM CTaHIApTOM 00IIero oopasoBanus (mpuka3z MuHHCTEpPCTBA 00pa30BaHUS U
Hayku Poccuiickoit ®enepannu ot 17.12.2010 r. Ne 1897);

®denepanbHOTo 3aKoHa OT 29 mekadps 2012 roma Ne273 «O6 obpazoBanuu B Poccuiickoii
denepauun»;

®OenepanbHoro 3akoHa Ne-304-D3 ot 31 urons 2020 roga «O BHECEHUHM M3MEHEHUH B
OenepanbHblil 3ak0H «O0 06pazoBanuu B Poccuiickoit denepannn» 1o BOIpocaM BOCIUTAHUS
00yJaroIIXCsI»;

@denepalibHOTO TOCYIapCTBEHHOTO0 00pa30BaTeNIbHOTO CTaHAApTa CpeIHEero ooOIero
00pa3zoBaHusl, MPUMEPHON IPOTPAMMBI CPETHETO 00IIero 0Opa3oBaHUsl MO XUMUHU (MMPOTOKOJ OT
28 utonsa 2016 r. Ne 2/16-3),

PaGoueit nmporpamMmbl Kypca XUMHUH, pa3paboTaHHOW K ydyeOHMKam aBTopoB Epemun B.
B., Ky3smenko H. E., Tepennn B. U., [po3no A. A., Jlyaun B. B. Xumusa. YrmyOneHHbIH
ypoBenb. 10 kmacc; Epemun B. B., Kysemenko H. E., Jlpo3nos A. A., Jlyaun B. B. Xumus.
VYrinyOnennsiit ypoBens. 11 kiacc.

[Ipemmaraemoe mocoOue packpbiBaeT conaep:kaHue oOydeHuss xumuu ydaruxcs 10-11
KJlaccoB Ha yriyOneHHoM ypoBHe. Ilocobue cocraBieHo Ha ocHoBe dDyHIaMeHTaIBHOTO sapa
cojepxkaHus o0mero oOpa3oBaHus, TpPeOOBaHM K pe3yabTaTaM OCBOEHUS OCHOBHOU
o0pa3oBaTeNIbHOM  MpOTpaMMbl  CpeAHEro o0mero o0pa3oBaHUs, MPEJICTaBICHHBIX B
®denepalibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE CPEeIHEro ooiiero oopazoBaHus
u [IpuMepHO mporpaMMbl IO XUMUH CPEAHETO 00IIero 00pa3oBaHusl.

Copepxanne 00ydeHUsT peaqu30BaHO B  y4eOHHMKAX XUMHUHU, BBIIYIIEHHBIX
n3narenbcTBoM «Jlpodar:

Epemun B. B., Ky3smenko H. E., Tepenun B. U., JIpo3nos A. A., JIyaun B. B. Xumus.
Yrnyonennsiit ypoBeHsb. 10 kmacc;

Epemun B. B., Ky3emenko H. E., JIpo3no A. A., Jlyaun B. B. Xumus. YriayOneHHbIH
ypoBeHb. 11 kiacc.

[Iporpamma paccuntana Ha 170 4 (5 u B Hegemo).B 10 u 11 knaccax.

N3ydeHnue xumMuu Ha ypoBHE CpeHEro o0IIero 00pa3oBaHus HAIIPABICHO HA JOCTUKECHHE
CIEAYIONIUX LeJIei:

® OCBOCHHE 3HAHUH O XMMHUYECKOM COCTaBJ'IﬂIOH_[eﬁ C€CTECTBCHHO - HaquOﬁ KapTUHbLI MHpPA,
BaOXXHEUIITNX XUMUYCCKHX IIOHATHUAX, 3aKOHAX U TCOPHUAX;
® OBJIAICHUC YMCHUAMU NIPUMCHSATH IMOJIYYCHHBIC 3HAHUS JUIA 00BsACHEHUS pa3HOO6paSHBIX

XMUMHYECKUX SIBJICHUH M CBOMNCTB BEILECTB, OLEHKU POJIM XUMUU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJy4eHUU HOBBIX MAaTEPHAIIOB;

. pa3BHUTHE MMO3HABATEIBHBIX UHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITEJIBHOTO TPUOOpPETeHHs] XUMUYECKMX 3HAHMM C HCIOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB MHGOPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

. BOCIIUTaHHE YOEKIAEHHOCTH B TO3UTUBHOM pOIMU XHMHUHU B JKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOJAUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
OKpYy’Karollen cpene;

. MpUMEHEHHE TIOTYYSHHBIX 3HAHUW ¥ YMEHUU A7 0€30MacHOTO UCHOIB30BAaHUS BEIIECTB
U MaTepHalioB B OBITY, CEIbCKOM XO3SIICTBE M HA MIPOU3BOJICTBE, PEUICHUS MPAKTHUECKUX 33724
B MOBCEIHEBHOW XU3HH, MPEAYNPEKICHUS SBICHHUM, HAHOCAIIUX BpEJl 3/I0POBbIO YENOBEKA U
OKpYyKarollen cpene.

Peanuzaims BocniurarensHoro Mmoayns «llIkonbHbil ypok» B cootBercTBUU C [Tpukazom
MunuctepctBa npocsemienus PO ot 11 mexadpst 2020 r. Ne 712 «O BHeceHUU M3MEHEHUU B
HEKOTOphle  (QenepalbHble TOCYAapCTBEHHBIE  0Opa3oBaTeNbHBIE  CTaHAAPTHl  OOIIEro
oOpa3oBaHUS TO BONpPOCAaM BOCIHUTaHUs OOYYAIOUIUXCS» peaau3anus BOCIUTATEIHLHOTO



MOTEHIMajla Ha YpOKE MPEAINOoJaraer: - YCTAaHOBJICHHE OTHOIICHHHA MEXIY MeJarorndecKuM
pabOTHUKOM U 0OYUYaAIOMIMMHUCSA, CIIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIIPHATHIO O0YYaIOIUMHCS
TpeOOBaHMH W TPOCHO MEAArOrMuecKoro pabOTHHMKA, MPHUBICYCHUIO WX BHHUMAHUSI K
oOcyxnaeMoll Ha ypoke HH(pOpPMALUH, AKTUBH3AIMKA HMX I03HABATEIBHON NESATEIBHOCTH; -
noOyxeHue 00ydJaronmxcsi coOII01aTh Ha YpOKe OOIICTPUHITEIE HOPMBI TTOBEICHUS, TIPaBUIIa
oOmieHuss ¢ memaroraMd W OOY4YalOUIMMHCS), TPUHIUNBI Y4eOHOH TUCHMIUIMHBI U
CaMOOpraHW3alluK;, - TPHUBJICYCHUE BHUMAHHUA OOYYAIOIIUXCS K I[IEHHOCTHOMY AacCIeKTy
M3y4aeMbIX Ha ypPOKax sIBICHUH, OpraHu3anus uX padoThl C MOJIydaeMOil Ha ypOKe COIHaIbHO
3HaYMMOU MH(pOpMAIMell — WHUIMUPOBAHUE €€ OOCYKICHHS, BHICKa3bIBAaHUS OOYUYAIOIIMMHUCS
CBOETO MHEHHS IO €€ TOBOJAY, BBIPAa0OTKM CBOEro K HEH OTHOIIEHUS; - HCIIOJb30BaHHE
BOCIMTATEIFHBIX BO3MOXKHOCTEH COJEpKaHHWsS YYEeOHOrO IpeaMeTa uepe3 JEMOHCTPALUIO
oOyJaromuMcsi  TMPUMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEICHHS, IPOSBICHUS
YEJIOBEKOTIOOHS U T0OPOCEPIEIHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB JJIS YTCHMS,
3a7a4 /ISl pelIeHus], MPOOJIEMHBIX CUTYalui sl OOCYKJICHHS B KJIacce; - IPUMEHEHHE Ha ypOKe
WHTEPAKTUBHBIX (JOpPM padOTHl C OOYHYAIOMIMMHUCS: WHTEIUIEKTYaJbHBIX UTP, CTUMYITHPYIOUIHX
MO3HABATEIBHYI0 MOTHBAIIMIO OOYYAIOMIMXCS, IUCKYCCHH, KOTOpBIE NAlOT OOyJaromumcs
BO3MO>KHOCTh TIPUOOPECTH OMBIT BEACHUSI KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIOBOH pabOTHI MK
paboThl B Tapax, KOTOpbIE ydaT OOYYaroONIUXCsl KOMaHIHOW paboTe W B3aMMOJICUCTBUIO C
JIPYrUMHU 00y4aroIMHUCH.

1. PE3YJIbTATHBI OCBOEHUSA KYPCA XUMHUHN

1.1 IIpeomemmnwte pesynvmamet (poGpUILHBIN YPOBEHB):

1) chopmMupoBaHHOCTH TIPEACTABICHUN O MECTE XMMHUU B COBPEMEHHON HAYYHOUW KapTHUHE
MHpa; MOHUMaHUE POJIM XUMHUHU B (POPMUPOBAHHU KPYyro3opa v (yHKUIHOHAIBHON IpaMOTHOCTH
YeJloBeKa Ul PeIIeHUs MPaKTHUECKUX 3a/1a4;

2) BIaJieHWE OCHOBOIIOJIATAIONIMMHM XHMUYECKUMU TMOHSATUSIMHU, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MO0JIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BiaJeHHE OCHOBHBIMM METOJAaMH HAyYHOTO MO3HAHUS, HCIOJb3YEeMbIMH B XUMHHU:
HaOMIOZICHUE, ONHWCAaHWEe, HW3MEPEHHE, SKCIEPUMEHT; yMEHHE 00padaThiBaTh, OOBICHATH
pe3yNbTaThl MIPOBEAEHHBIX OMBITOB U JENaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSIThH
METO/IbI IO3HAHUS IPU PEIICHUU MPAKTUYECKUX 3a/1a4;

4) copMUPOBAHHOCTb YMEHHUS J1aBaTh KOJMYECTBEHHBIE OLICHKU U MIPOBOJAUTH PACUETHI I10
XUMHYECKUM (HOpMYyJiaM U ypaBHEHUSIM;

5) BmajgeHWe MNpaBUIaMH TEXHUKH O€30MAaCHOCTU MPH HCIOIb30BAHUM XUMUYECKHX
BEIECTB;

0) chopMHUPOBAHHOCTh YMEHHs KIacCU(UUIMPOBATh OPraHUYECKHE BEUIECTBA U PEaKLUU
10 pa3HbIM MPU3HAKAM;

7) cPOpMUPOBAHHOCTb YMEHHUS OIHUCHIBATH M  pa3inyaTh H3YYCHHBIE KIACCHI
OpraHUYECKUX BEIECTB;

8) chopMHpPOBAaHHOCTH yMEHHUS JIelaTh BBIBOJbI, YMO3AKIIOUEHHS W3 HAOIIOJCHHUH,
XMUMHUYECKUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB 110 aHAIOTHH
C U3YYECHHBIMU;

9) chopMUPOBAaHHOCTh YMEHHsI CTPYKTYPHPOBATh MU3YUEHHBIM MaTepHal ¥ XUMHUYECKYIO
nH(OPMALIKIO, TIONYYAEMYIO U3 Pa3HBIX HCTOUHUKOB;

10) chopMHpOBaHHOCT, COOCTBEHHOM TMO3MIIMKM TIO OTHONIEHHIO K XUMHUYECKOU
nH(pOpMaIIUY, TOTYy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

11) cdhopMUpPOBaHHOCTH yMEHHS AaHAIW3UPOBaTh W  OICHUBATh  IOCIEACTBUE
MIPOU3BOJICTBEHHOW M OBITOBOW NEATENHHOCTH, CBSI3aHHOW C MepepaboTKON OpraHMYecKUx
BEILECTB;

12) oBnajeHHe OCHOBAaMH HAyYHOTO MBIIUIEHUS, TEXHOJOTHEW HCCIEI0BATEIbCKON U
MIPOEKTHOM JESTEIIbHOCTH;



13) cdhopMUPOBAaHHOCTh YMEHHS TPOBOJUTH OSKCIEPUMEHTHI PAa3HON AHIAKTUYCCKOM
HAIPaBJIEHHOCTH;

14) copmMupoBaHHOCTH YMEHHS OKa3bIBATh IMEPBYIO MOMOIIb IIPH OTPABJICHUAX, 05KOTAX U
APYruX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM.

1.2. Memanpeomemxuie pe3ynomantol.

1) chopMupoBaHHOCTH YMEHHS CTaBUTH LIEJIM U HOBBIE 33J]a4l B yu€Oe M MO3HABaTEIbHON
JeSITENIbHOCTH;

2) oBnajeHHE NPUEMAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS IyTeH JOCTUKEHHUS Ielu,
yMeHHUS BRIOUPATh 3(h(HEeKTUBHBIC CIIOCOOBI pEIICHUS Y4eOHBIX U IMO3HABATEIbHBIX 3a/a4;

3) copMHPOBAaHHOCTH YMEHHS COOTHOCHTH CBOM JCUCTBHS C IUIAHUPYEMBIMHU
pe3yibTaTamy;

4) cpopMUPOBAHHOCTH YMEHHUS OCYIIECTBIATh KOHTPOJIbL B MPOIECCE JOCTHUKEHUS
pe3ynbTaTa, KOppeKTUPOBAaTh CBOM JEHCTBUS;

5) chopMUPOBaHHOCTh YMEHMSI OLIEHUBATH MPAaBUIBLHOCTH BBINOJHEHUS YUEOHBIX 3a]1a4 U
cOOCTBEHHBIE BOBMOKHOCTH UX PELLIEHUS;

0) chopMHUPOBAHHOCTH YMEHHUSI aHATU3UPOBATH, KJIaCCU(UIIMPOBATH, 0000IIaTh, BRLIOUPATH
OCHOBAHUS M KPUTEPHUH JIJIsl YCTAHOBIICHUSI IPUYUHHO-CIICICTBEHHBIX CBS3EH;

7) chopMUPOBAHHOCTH YMEHHUS MPUOOPETATH U MPUMEHSITH HOBBIC 3HAHUS;

8) chopmMupoBaHHOCTH YMEHHs CO3[aBaTh MPOCTEHININE MOJENH, HUCIOJIb30BATH CXEMBI,
TaOJIMLIbI, CHMBOJIBI JJISl pEICHUs Y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

9) oBnajgeHMe Ha BBICOKOM YPOBHE CMBICIOBBIM UYTEHHEM Hay4yHBIX TeKcToB; 10)
chopMuUpOBaHHOCTh yMeHHUST J((PEKTUBHO OPraHU30BHIBATH Yy4eOHOE COTPYIHUYECTBO U
COBMECTHYIO J€ATEIbHOCTb, pa00TaTh HHAUBUAYAIBHO C YIETOM OOIINX HHTEPECOB;

11) cdhopMHUpPOBaHHOCT, YMEHHUS OCO3HAHHO HCIIOJIb30BATh pEYEBbIE CPEICTBA B
COOTBETCTBUHU C 33/1a4aMi KOMMYHHKAIUH;

12) BbICOKHI YPOBEHb KOMIIETEHTHOCTH B 00acT ucnoyb3oBanus KT,

13) chopmMupoBaHHOCTH 3KOJOTHUECKOTO MBIITIICHHS;

14) chopMUpPOBAaHHOCTH YMEHHS NPUMEHSATH B IO3HABATECIIPHOW, KOMMYHUKATHBHOW W
COLIMANILHOM MPAaKTHKE 3HAHUS, MOJTY4YCHHbIE MPU U3yUYEeHUH MpEeMETa.

1.3. JIuunocmmuuwle pezyromamol:

1) chOopMHUPOBAHHOCTH TOJIOKHUTEIBHOIO OTHOILICHUS K XUMHH, 4TO OOYCIOBIMBAET
MOTHBAIIMIO K y4eOHOH AESITEIIBHOCTH B BIOpaHHOU cdepe;

2) chopMHpPOBAHHOCTH YMEHUS peliaTh MpoOIEMbl TOMCKOBOTO U TBOPUYECKOTO XapaKTepa;

3) chopMuUPOBaHHOCTh YMEHUS MPOBOJUTH CAMOAHANIU3 M OCYILIECTBIIATh CAMOKOHTPOJIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIIEIIHOCTH;

4) cpopMUPOBAHHOCTh TOTOBHOCTU CJEIOBaTh HOpPMam MpPUPOJO- U  370POBbE-
cOeperaroiero nNoBeICHUS;

5) chopMUPOBAHHOCTh MPOYHBIX HABBIKOB, HAMpPABICHHBIX HA CaMOpa3BUTHE Yepe3
camo00pazoBaHue;

6) chopMHpPOBAaHHOCTh HABBIKOB IMPOSIBICHHS MMO3HABATEIHHOW WHUIMATHBBI B YUeOHOM
COTPYJHHYECTBE.

1.4. IInanupyemMble pe3yJbTaThbl H3yUeHHS YUeOHOT 0 nmpeaMeTa « XUMHSD):
B pesynpTare wu3yueHuss y4yeOHOTO mpeaMeTra «XUMHUS» Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus:
BhInycKHUK HAYYHTCS
® packpelBaTh Ha TpHUMeEpax poOjb XUMUU B (POPMHPOBAHUH COBPEMEHHON HaydHOU
KapTUHBI MUpPA U B IPAKTUYECKON AESITETbHOCTH YeTOBEKa;
® JEMOHCTPUpPOBAaTH Ha MpUMEpax B3aUMOCBS3b MEXKIY XUMHUEH U  JIpYyrUMHU
€CTECTBEHHBIMU HayKaMH;
® packpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMUUYecKoro crpoerust A.M. Byrneposa;



e rmnoHuMath ¢usndeckuii cmbicn Ilepumogmueckoro 3akona J[.M. MennaeneeBa u Ha €ro
OCHOBE OOBSICHITH 3aBHCHMOCTh CBONCTB XMMHUYECKUX JJIEMEHTOB M 00pa30BaHHBIX UMU
BEILIECTB OT JIEKTPOHHOI'O CTPOCHUSI aTOMOB;

e OOBSICHATH NMPUYMHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOIIUX MPEICTABJICHUN 00 MX
COCTaBe U CTPOCHMUU;

® TIPUMCHATH MPaBWIA CHCTEMATHYCCKONW MEXKIYHAPOJIHONW HOMEHKJIATYpPHI KaK CPEJICTBA
pa3nUYeHUs U UACHTU(DHUKAIIMK BEIIECTB 110 UX COCTABY U CTPOCHHIO;

® COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIC (DOPMYJIBI OPraHUYECKHX BEIIECTB Kak
HOCHUTENIeH MH(OpPMAIIMK O CTPOCHHH BEIIECTBA, €0 CBOWCTBaX W MPUHAIICKHOCTH K
OTIPEIEIEHHOMY KJ1acCy COEIMHEHU;

® XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM,
YCTaHABIIMBATh MPUIMHHO-CIICJICTBEHHBIC CBS3M MEXKIY JTaHHBIMH XapaKTePUCTHKAMU
BEIIECTBA;

® TIPUBOJWTH TPUMEPHl XHUMHUYSCKUX PEAKIUW, PACKPHIBAIONINX XapaKTepHBbIC CBOWCTBA
TUTIUYHBIX ~ TIPEJCTABUTENICH  KJIACCOB OPraHWYECKUX BEIIECTB C IEJIBI0  UX
UeHTU(DUKAIIUN U OOBICHEHHS 00JIaCTH IPUMEHEHUS;

® TIPOTHO3HMPOBATH BO3MOXKHOCTH NMPOTEKAHHUS XUMHUYCCKHX pEakIuii Ha OCHOBE 3HAHHWH O
TUTIAX XUMHYECKOH CBS3M B MOJICKYJIaX PEareHTOB M HX PEaKIIMOHHOW CITOCOOHOCTH;

® JCIOJBh30BaTh 3HAHUS O COCTAaBE, CTPOCHWH M XUMHUYECKHX CBOWCTBAX BEIIECTB JUIS
0€301MacHOTO IPUMEHEHUS B IPAKTHYECKOH JIeATEITFHOCTH;

® TIPUBOJHTH NMPUMEPHI MPAKTHICCKOTO HCIIOJIL30BAHUS MTPOIYKTOB MepepabOTKH HEPTH H
MIPUPOJTHOTO Ta3a, BHICOKOMOJICKYISIPHBIX COCTUHCHHH (TIOJUATHIICHA, CHHTETHYIECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

® TIPOBOJUTH OMBITHl MO PACIIO3HABAHUIO OPraHMYECKUX BEHIECTB: TJIUIEPHHA, YKCYCHOU
KHCIIOTBI, HEMpEeIeNbHbIX KHUPOB, TJIOKO3bI, Kpaxmana, OEJKOB — B COCTAaBE MHIIEBbHIX
MPOJIYKTOB U KOCMETHYECKHUX CPE/CTB;

e BJaJeTh MpaBUIaMH U MpueMamMu 0e30macHOW paboThl ¢ XUMHUYECKHUMH BEIIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM;

® YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIMU M CMELIEHUS XUMHUYECKOTO
paBHOBECHS OT Pa3jIMYHBIX (PAKTOPOB C LIENBIO ONPEAETCHUS ONTHUMAJIbHBIX YCIOBUN
MPOTEKAHUS] XUMHUUECKUX MPOIECCOB;

® PUBOJUTH NMPUMEPBI THIPOIIN3A COJICH B MOBCEAHEBHOM KM3HH YEIOBEKA,

® T[PUBOJUTH TMPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEAKUUAd B  MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U JKU3HEIEATEIIbHOCTH OPraHU3MOB;

® T[PUBOJUTH MPHUMEPHl XUMHUYECKUX PEAKIHM, PACKPHIBAIONINX OOIIMEe XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAIJIOB;

® TPOBOJUTH pacyeThl Ha HAXOXKJEHHUE MOJIEKYISpHON (opMynbl yrieBomopoda IO
MPOJIYyKTaM CTOPaHHUS M 1O €ro OTHOCUTENIbHON IUIOTHOCTH W MAacCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIHUX B €r0 COCTaB;

e BIAJETh IpaBWIaMU OE30MACHOTO OOpAaIlEHUs C E€IKHUMH, TOPIOYUMHU M TOKCUYHBIMU
BEII[ECTBAMHU, CPEACTBAMH OBITOBOM XUMUMU;

® OCYIIECTBJIATh MOUCK XUMHYECKON HH(OpManMyU TO Ha3BaHWSIM, UACHTU(]UKaTOpam,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

® KPUTHYECKM OLIEHWBATh U  HMHTEPIPETUPOBATH  XUMUYECKYIO  HH(OPMAIHIO,
COJIepIKalIylocs B COOOIIEHUSX CPEICTB MacCOBOM mHpopmaiun, pecypcax MuTtepHera,
HayYHO-TIOMYJISIPHBIX CTaThAX C TOYKHU 3PEHHUS €CTECTBEHHO-HAYyYHOW KOPPEKTHOCTH B
LEJSIX BBISIBIICHUS OMTMOOYHBIX CYXACHUH U (popMUpPOBaHUS COOCTBEHHON TIO3UIINH;

® TPEICTaBIATH MYTH PEHICHHs TI00aTbHBIX MPOOIEM, CTOSIIMX MEpe]l YeTIOBEYECTBOM:
IKOJIOTHYECKUX, SHEPTeTUUECKHIX, CBIPhEBBIX, H POJIb XUMHUHU B PEIICHUU ITUX MPOOIEM.

BhINyCKHHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:



® WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBIICHHUE M 3BOJIIOIHUI0O OPraHUYECKON XMMHUU Kak
HayK{ Ha Pa3fIMYHBbIX HCTOPUUECKHUX ITANlax €€ pa3BUTHUS,

® JHCMOJBH30BaTh METOJBl HAYYHOTO TIO3HAHUS IPH BBHINIOJHEHUHM IPOCKTOB M YYEOHO-
HCCIEAOBATEIbCKUX — 3a7ad4 [0 MW3YYEHHMIO CBOWCTB, CIOCOOOB TIOJIyYCHUS] H
pacro3HaBaHUsl OPraHUYECKUX BEIIECTB;

e OOBSICHATH TPUPOLY U CIOCOOBI O00pa30BaHUS XHMHYCCKOW CBS3H: KOBAJICHTHOU
(monsipHOM, HEMOJSPHOM), MOHHOW, METANIMYECKOW, BOJOPOJHOM — € LENbI0
OTIpe/IeTICHUsI XUMUYECKON aKTUBHOCTHU BEIIECTB;

® YCTaHABJIMBATh TEHETUYECKYIO CBS3b MEXKIY KJIaccaMd OPraHUYeCKHX BEIIECTB s
000CHOBaHHS TPUHIIUITHAIEHON BO3MOXKHOCTH TIOJYYCHHSI OPTaHHMYECKUX COCIUHEHUN
3a/IaHHOTO COCTaBa M CTPOCHUS;

® YCTaHABJIMBATh B3aUMOCBS3U MEXIYy (paKTaMHU U TEOPUEH, TPUUMHON U CIICJICTBUEM IPHU
aHanu3e NPOOJIEMHBIX CUTyallMii U 0OOCHOBAaHWMHU TMPUHHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHYECKUX 3HAHWH.

2. COAEP) KAHUE YYEBHOI'O IPEJMETA «XUMMUS» HA YTJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

340 4; 5 4. B Hememr0

2.1. TeopeTuyecKkue OCHOBbI XUMHMH

2.1.1. Crpoenne BemecTBa ATOMHO-MOJIEKYJsIpHOe  yuyeHuHe. BemectBa
MOJIEKYJSIPHOTO M HEMOJIEKYJIAPHOTO CTpoeHMs. KayecTBEHHBIM M KOJMYECTBEHHBIM COCTaB
BellecTBa. MonsipHass M OTHOCHUTENbHAs MOJIEKYJISIpHAs Macchl BellecTBa. MompHas 107 U
MaccoBast 10J1s 2JIEMEHTA B BEILIECTBE.

Ctpoenue aroma. Hyknuael. M3oTomsl. JledekT Macchl.

Tunsl pagroakTUBHOTO pacmana. TepMosiaepHblid cHHTE3. OTKPBITHE HOBBIX XUMHYECKUX
AJIEMEHTOB. SIIEpHBIEC PEAKLINH.

Tunsl sSACpHBIX peakuuid: aeneHue W cuHTe3. CKOpOCTh PEAKIHUH PATUOAKTHUBHOTO
pacnaga. IIpumenenue paguoHYKIUMAOB B MeaunMHe. MeTton MeudeHbix atroMoB. [Ipumenenue
PaaOaKTUBHBIX HYKJIUJIOB B T€OXPOHOJIOTUH.

CoBpeMeHHass MoOJenb CTpoeHHs aroMa. KopmyCkynsipHO-BOJIHOBBIE — CBOMCTBA
anektpoHa. IlpencraBieHue o kBaHTOBOMl MexaHuke. CooTHomieHwe jae bpoins. [lpunnmn
HeonpeaeneHHocT [eiizenoepra. [lonstue o BomHoBo# pyHkmuu. KBantoBbie unciaa. AToMmHas
opbutans. PacnpeneneHue 3JIEKTPOHOB [0 JHEPIeTUYECKHMM YPOBHSIM B COOTBETCTBUHM C
MIPUHLKIIOM HauUMEHbIIEH SHEPIruu, NpaBuioM XyHJaa U npuHiunom [laymu.

Oco0eHHOCTH CTPOEHUSI SHEPreTHUECKUX YPOBHEW aTOMOB d-351e-MEHTOB. DJIEKTPOHHAS
koHpurypanus atoma. Kiaccudukaius XAMHUYECKHX 3JIEMEHTOB (s-, p-, d-, f-ajmementsr).
DNEeKTPOHHBIE KOH(PUIYpalluu IMOJIOKUTEIBHBIX W OTpPULATENbHBIX HOHOB. OCHOBHOE U
BO30YKJCHHBIE COCTOSTHHS aTOMOB. BalleHTHBIE JIEKTPOHBI.

[lepuoanueckuit 3akoH. POpMyIHPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEACTABICHUH O
CTpOEHHH artoma. MHUpPOBO33pEHUYECKOE M HayyHOe 3HaueHue I[lepuoamyeckoro 3akoHa
. . MenneneeBa. Pamuyc atoma. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOMCTB MPOCTHIX
BEILIECTB,BOIOPOJIHBIX COEMHEHUMN, BBICIINX OKCHUIOB U TMAPOKCUAOB B MEPUOJAX U TPYIIAX.
DIEeKTPOOTPULIATENIBHOCTb.

XuMHn4yeckas CBfA3b. DIEKTPOHHAS MPUPOJIa XUMUYECKON CBA3U. BUIbI XUMHUUYECKON CBSI3U.
KoBanenTHast cBsi3b M €€ XapaKTEpUCTUKHU (PHEPTHUs CBS3U, JJIUHA CBSI3W, BAJICHTHBIA Yrod,
KpPaTHOCTb CBSI3H, OJIAPHOCTb, NOJIIprU3yeMocTh). KoBaneHTHAst HenosipHast U MOJISIpHAs! CBSI3b.
OOMeHHBIH U JTOHOPHO-AKIIETITOPHBI MEXaHU3Mbl 00Pa30BaHUS KOBAJIEHTHOH IMOJISIPHOI CBS3H.
I'eomerpust Mmonekyinbl. JIMNONBHBIA MOMEHT CBSI3U, AUIOJBHBIA MOMEHT MOJEKynbl. MoHHas
cBsa3b. OTiMuKMe MeXAy MOHHOW M KOBAJIEHTHOW CBs3bI0. Meraminueckas cBsA3b. BomoponHas
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CBSI3b U €€ BIMSHHME HAa CBOMCTBA BEIIECTBA. MeXMOJEKYsipHble B3auMojercTBus.llonstue o
CYNPaMOJIEKYJIIPHON XUMUMU.

ArperaTHble COCTOSIHUSA BellecTBa. ['a3bl. ['a30BbIe 3aKOHBI.

Vpasuenue Kiaiinepona—MennaeneeBa. 3akoH ABOrajapo. 3akKoH OOBEMHBIX OTHOIIEHHUH.
OTtHocuTenbHAas INIOTHOCTh Fa30B.

Cpennsisi MOJISIpHAsi Macca CMECH.

CrpoeHre TBEPBbIX TEJl: KPUCTAJUIMYECKUE U aMOp(HBIC BEHIeCTBA. TUIBI KPUCTAIUTHYCCKUX
pemIeToOK: aTOMHAasi, MOJEKYIIpHas, WOHHAas, MeTajuimdyeckas. [loHarue 00 sIeMeHTapHOM
syeiike. Pacuer 4uciia MOHOB, COAEpPKAIIMXCA B DJIEMEHTApHOM sAueiike. MOHHBIE paanycChl.
OnpenerneHrne METAIUTMYECKOTO pajryca. 3aBUCUMOCTh (PH3UYECKHX CBOWCTB BEIIECTBA OT THIIA
KpUCTaJUTMYeCKOM pemeTku. [[puurmHbl MHOTOOOpa3us BEIECTB.

CoBpeMeHHbIE TTPEICTABICHHS O CTPOCHHUH TBEPJIBIX, KUJIKUX U Ta3000pa3HbIX BEIIECTB.

Jdemoncrpanun.l. O6pa3upl BemecTB MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSL.
2. Bosronka nona. 3. Mojgenu monekyn. 4. Kpucrauimaeckue perieTky.

2.1.2. OcHOBHBbIE 3aKOHOMEPHOCTHU NMPOTEeKAHUs XUMUYecKux peakunii Kinaccupuxanus
XHMHUYECKHX peakUMil 10 pa3IMYHbIM TMpHU3HAKaM CpaBHEHHUs. [ OMOTeHHBIE W T€TepPOTECHHBIC
peaxkuu.

Knaccudukanus mo 3Haky TtemioBoro sddexra. OOpatnmbie W HEOOpaTUMBIE pPEAKIUH.
Karanutnueckne m HekaTaTUTHYECKHE peakinuu. Peaknuu ¢ M3MeHeHHWEeM W 0e3 WM3MEHEHUSs
CTETIEH! OKUCIICHUS PJIEMEHTOB B COCTMHECHHMSIX.

JHepreTuka XuMuyeckux peakuui. TernnoBoit a3pdexT

XUMHUYECKON peakinuu. DHAOTEPMUUYECKUE U IK30TEPMHUUECKHE PEAKIUU. TepMOXUMUYECKUE
ypaBHeHHUs. Terora oOpa3oBaHUsl BemiecTBa. 3akoH l'ecca W CIEACTBUS W3 HETO. DHEPrus
CBSI3H.

[Tonsatue o BHyTpeHHeW fHeprun u HHTaNbNUU. [loHarue o6 »>HTpomuu. BTOpoit 3akoH
TepmoarHamMuku. @opmyna bosbimana.

Oneprust [ m60ca 1 KpuTEpUU CaMONPOU3BOILHOCTH XUMHYECKOW PEaKIIHH.

OoOpaTtumble peaknuu. Xumuuyeckoe paBHoBecue. Konctanta paBHOBecus. [lpuHimn
JlelllaTtenwe. PaBHOBECHBIE COCTOSTHUS: YCTOMYMBOE, HEYCTOMUMBOE, Oe3paznuuHoe. CMmenieHne
XMUMHUYECKOTO PaBHOBECHS MO ICHCTBUEM PA3INYHBIX (DAKTOPOB: KOHIIEHTPAIUH PEareHTOB WIN
MIPOJIYKTOB PEAKIUU, JaBICHUS, TeMIlepaTypbl. Poib cMmelleHus paBHOBECHS B TEXHOJIOTHUECKUX
rporeccax.

CkopocTh XMMHMYECKHMX peaKlHii, ee 3aBUCHUMOCTb OT Pa3jIH4YHBIX (PAaKTOPOB: MPHUPOJIbI
pearupyomux BEIIECTB, KOHIEHTPAIMM pPEardupylolluX BeU[eCTB, TEMIEpaTypbl, HaIU4US
Karajau3aTopa, IUIONIaJd TOBEPXHOCTH pEarupyrolmux BelmecTB. Peakluu TOMOTEHHbIE U
reTepOreHHbIe. JIEMEHTapHbIE PEAKIUU.

MexaHu3M peakiuh. AKTHBHPOBAaHHBIH KOMILICKC (IIEPEXOJHOE COCTOSHHE). 3aKoH
neicTByronux macc. KoHcTaHTa CKOpOCTHM peakuuu, ee pa3MepHOCTh. CKOpOCTh peakuuu
paanoakTuBHOTO pacnazna. [lepuon momypacnana. [Ipasuno Baut-I'odda. [Tonstue 06 sHeprumn
aKTUBALlMU M 00 ’HEpreTuyeckoM rnpoduie peakiuu. YpaBHenue Appenunyca. Karanuzatopsl u
KaTtajin3. DHEeprusi akTUBALUK KaTaIU3UPYyEeMOW U HEKaTaIu3UpyeMOu peakuuu. AKTUBHOCTb U
CEJIEKTUBHOCTh KaTaiu3aropa. ['OMOreHHBI U reTeporeHHblil KaTtanu3. ['OMOTeHHbIl KaTaiu3 B
ra3oBoii (paze. Katanmutuueckoe OKUCIEHHE YyrapHOTO Tra3a B KOHBEPTEpaX BHIXJIOMHBIX Ta30B B
aBTOMOOWIAX. PoNb KaTanmu3aTopoB B MPUPOIE U MPOMBIIIIIEHHOM MPOU3BO/ICTBE.

DepMeHTHI Kak OMOJIOrHYeCcKHue KaTaan3aTOpPBL.

JdemoncTpanuu. 1. DK30TepMHUECKME M HSHAOTEPMUYECKHE XHMHUYECKHME pEeaKkiuu. 2.
TennoBsle SBIEHUS IPU PACTBOPEHUU CEPHOM KUCIOTHl U AMMHUAYHOW CENUTPHL. 3. 3aBUCUMOCTh
CKOPOCTH PEaKIMU OT MPHUPOJbl BEIIECTB HA MPUMEPE B3aUMOJICHCTBHS PACTBOPOB Pa3IUUYHBIX
KHCJIOT OJIMHAKOBOW KOHLEHTpAallMd C OJIMHAKOBBIMU KycOYKaMu (TpaHyjJaMu) IIMHKA U
OJIMHAKOBBIX KYCOUYKOB pa3HBIX METAJUIOB (MarHus, LWHKA, JXKeJle3a) C PacTBOPOM COJISHOM
KUCTOTHL. 4. B3auMoelicTBUe pacTBOPOB CEPHOM KUCIIOTHI C pacTBOpPAMH THOCYIb(aTa HATpuUs



pa3IMYHON KOHLEHTPALMU U TEMIIEpaTyphl. 5. 3aBUCUMOCTb IIOJIOKEHUSI PABHOBECHUS B CUCTEME
OT TEMIIEPATYPHI.

JlabopaTopHble onbIThl. 1. KaTanutuueckoe pa3inoxeHue NepoKcHia BoJI0poaa.

2.1.3. PacTBopbl CniocoObl BhIpakeHUs] KOJIHUYECTBEHHOI0 COCTABA PacTBOPA: MaccoBas
JI0JI1 PacTBOPEHHOI'O BellecTBa (MPOLIEHTHAs KOHLEHTpalus), MOJIIpHas KOHILIEHTpaIUsl.
TurpoBanue.

PacTBOpenue kak (pu3nko-xumMuueckuii nmporecc. Kpucramioruaparsl.

Jucnepcubie cucrembl. Komtonausie pactBopsl. Mctunnabie pactBopsel. JucnepcHas daza u
mucriepcuonHast cpena. CycneH3ud W SMynabCuu. 3oiu W reiu. OnamecteHius. DPQexT
Tunnans. Koarynsanus. Ceaqumenrtanus. CuHepesuc.

Peaknuu B pacrBopax 3/1eKTPoJIMTOB. KauecTBeHHbIE peaklMyd Ha HOHBI B pacTBOpE.
KucnorHo-ocHoBHBIE B3auMOJeMcTBUs B pacTBopax. AMm@orepHocTh. MoHHOE mnpousBeneHue
BoJibl. Bomopoansiit mokaszarens (pH) pactBopa. CunbHble u ciadbie anekTponautsl. Pacuer pH
PacTBOPOB CHJIBHBIX KUCIIOT U LIET0YEH.

KoncranTel guccoumanuu — ciaaObiX — AeKTpoaUTOB. CBS3b KOHCTAHTBI M CTENEHU
auccouuanuu. 3akoH pasBeneHus OctBanbaa. Peaknum unoHHOoro obOmena. Ilosnnble u
COKpAlllcHHbIE MOHHBIE ypaBHEHHs. I'maponus coneil. ['maposms mo KaTHOHY, IO aHUOHY, IO
KaTHOHY U TI0 aHUOHY. Peakius cpeibl pacTBOPOB COJIEH: KUCIOTHAS, IIeJI0YHas U HeUTpasibHasl.
[Tonnerit HeoOpaTtuMebIil Tuaponu3. [lomyyenne peakuueit ruapoar3a OCHOBHBIX coJiei. [lonstue
0 mporonutuueckoil Teopun bpecrena—Iloypu. I[loHsiTHE O TEOpHHM KHUCIOT W OCHOBaHMI
JIptouca. 3HaueHHe TUApOIM3a B OHOJOTMYECKMX OOMEHHBIX mpoueccax. [IpumeHnenue
TUIPOJIN3a B MPOMBIIUIEHHOCTH. PaBHOBecHe MeXay HaCBIIIEHHBIM PAacTBOPOM M OCAIKOM.
[IpowusBeneHre pacCTBOPUMOCTH.

Jemoncrpanun. 1. OnpeneneHue KHUCIOTHOCTH CpeObl TpU TOMOIIM HWHAWKATOPOB.
2. Db dext Tungans. 3. O6pazoBaHNEe KOMIUIEKCHBIX COSAMHEHUHN TIEPEXOHBIX METAIIIOB.

JladopaTopHuble onbIThbl. 1. Peaknmm woHHOTO oOOMeHa. 2. CBOWCTBA  KOJUIOWUIHBIX
pactBopoB. 3. ['maponus coneil. 4. [lomydyeHne U CBOMCTBA KOMIUIEKCHBIX COSTUHEHUH.

2.14. OKHNCIUTEILHO-BOCCTAHOBHUTEIbHbIE NMPoLecchl OxucauTe bHO-
BOCCTAHOBHMTE/bHbIE PpeakuMu. THUNbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHM.
Oxkucienne u BoccTaHoBIeHUE. OKHUCIMTENM M BOCCTAaHOBUTENU. METOA 3IIEKTPOHHOIO H
AJIEKTPOHHO-MOHHOTO OanaHca. IloBeneHue BemiecTB B cpenax € pa3HbIM 3HaueHuem pH.
[lepmanranat kanusi Kak OKUCIHUTENb. OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIE PEAKIIMHM B IIPUPOJE,
MIPOU3BOJICTBEHHBIX IIPOLECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB.

l'anbBanuyeckuii jeMeHT (Ha mpuMmepe 3neMeHTa JlaHuwdms). XUMHUYECKHEe HCTOYHUKH
TOKA: TaJbBaHUYECKUE 3JIEMEHTBI, aKKyMYJISATOPbl M TOIUIMBHbIE 31eMeHThl. dopma 3amucu
XUMUYECKOTO HCTOYHMKA TOKa. CTaHHapTHBIA BOAOPOAHBIA 3yeKTpod. CTaHaapTHBIN
AJIEKTPOIHBIN NOTEHIINAII CUCTEMBI.

[Tonsitne 00 SNMEKTPOJBMXKYIICH CHIIe peaKIUH. IIEKTPOXUMUYECKUN psii HampsLKeHUN
(aKTUBHOCTH) METAUIOB (psA CTAaHJAPTHBIX SJICKTPOJHBIX MOTeHIHAaNoB). HampasieHnue
OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLIUM.

DJIEKTPOJIM3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB (KUCIOT, LIEIOYEH U COJIei).
3akoHbl 3nekTposnsa.llpakTuueckoe NpUMEHEHHE 3JIEKTPOJIM3a JJsl TOJIYyYEHHUS IIEIOYHBIX,
1IEJI0YHO3EMEIbHBIX METAJUIOB U ATFOMUHHUS.

Koppo3sust MeTarmioB: crnocoObl 3aIUThl METAIIOB OT KOPPO3HH.

JemoncTpanuun. B3anMopeilicTBue mepMaHraHata Kaimusi C CYJIb(QUTOM HaTpusi B Pa3HBIX
cpenax.

2.2. OCHOBBI HEOPraHNYECKOH XHUMHH

2.2.1. Knaccupukanuss M HOMEHKJIATypa HEOPraHM4YeCKHX coelMHeHMH Baxheimue
KJIaCChl HEOPraHWYECKUX BEIIECTB. ODJIEMEHTHl META/NIbl U HEMETAIIbl U MX IOJIOXKEHHUE B
[lepuonnyeckoit cucreme. Kiaccudukanus W HOMEHKIATypa CI0KHBIXHEOPTaHMYECKUX



COCIMHEHUI: OKCUIOB, THAPOKCUIOB, KUCIOT U cojel. ['eHeTudeckast CBs3b MEXIY Kiaccamu
HEOPraHWYECKUX coeanHeHud. MneHTudukamnmsi HeOpraHMYECKUX BEIIEeCTB U HOHOB.

Kowmmnekcusie coequaenus. CoCTaB  KOMIUIGKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTelb,
nurasasl. KoopauHaMOHHOE YHCIIO.

Homenknatypa KOMIUIEKCHBIX COE€IUHEHUN. 3HaU€HUE KOMIUIEKCHBIX coeauHenuil. [lonsrue
0 KOOPAVMHAUMOHHOW XUMHH.

2.2.2. Hemerasunl Bogopon. Ilonydenne, ¢pusnueckue 1 XUMHUYECKHE CBOMCTBA (PEaKIIUU C
MeTaJylaMd M HEMeTaJlylaMH, BOCCTaHOBJIEHHE OKCUAOB U cojeil). I'mapuasl. TormiuBHbIE
AJIEMEHTHI.

I'anorenpl. OOmas XxapakTepuUCTHUKa JJIEMEHTOB IUIaBHOW mnoarpynnsl VI rpymnmsl
@dusnyeckue CBOWCTBA TPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH W3MEHEHHUS OKHUCIUTEIbHON
AKTUBHOCTH TaJIOTEHOB B COOTBETCTBUH C UX TIOJIOKEHUEM B mepuoudeckoit tadnuie. [opsmok
BBITECHEHHUSI TAJIOTEHOB M3 PACTBOPOB TAJIOTEHHUIOB. XJIOp — TMOJYyYEHUE B MMPOMBIITUICHHOCTH U
nabopaTopum, peakiuu ¢ MeTalaMH M HeMeTaulaMHu. B3auMopeicTBue xyopa ¢ BOJOW U
pactBopamu 1ienoueid. LlemHOW MexXaHW3M peakiuu B3aUMOJICHCTBUSA XJIOPA C BOJOPOJIOM.
O6e33pakuBaHNe MUTHEBOM BOBI XJIOPOM. XpaHEHHE U TPaHCIOTHPOBKa Xjopa. Kucinopoansie
COCIMHEHUS XJIopa. [ MMOXIOPUTHI, XJIOpaThl U TIEPXJIOPATHI KaK TUITMYHBIE OKUCITUTEIIH.

OcobGenHoctu xumuu (¢ropa, Opoma u woma. KadecTBeHHass peakius Ha HOJ.
lasoreHoBoOpOIbI  —  TMOJy4YeHWE, KHCIOTHBIE W  BOCCTAHOBUTEIBHBIE  CBOWCTBA.
XnopoBojopoa. ["amoreHoBoioposHble KUCAOTHI U uX cosd. ConsiHask KUCIOTa U €€ COJIU.
KauecTtBeHHbIe peaknuu Ha TajJOTeHHUII-WOHBL [IpuMeHeHWe TaJoTeHOB W MX Ba)KHEHIINX
COEJTMHEHU.

DJieMeHThl MOArpynnbl  Kucjaopogaa. OOmas xapakTEpPUCTHKA JJIEMEHTOB TJIABHOU
noarpynnsl VI rpynmbel. @U3nMYeckre CBOWCTBA MPOCTHIX BemiecTB. O30H Kak ayuioTpoIHas
Mo upukarus kuciopona. [lomydenne o3ona. O30HaTOphl. O30H KaK OKUCIHTENb. [lo3uTHBHAS
M HEraTuBHAas poOJib O30Ha B OKpyXarlleil cpeae. B3ammoneicTBHe 030HA € aJKEHaMHU.
CpaBHeHHME CBOWMCTB O30Ha M Kuciopoja. Boaa u mepokcus BoAopoJa Kak BOJIOPOJHBIC
COCIMHEHUSI KHUCJIOpOJa — CpaBHEHHE CBOMCTB. llepokcua Boaopona Kak OKHCIUTENb U
BoccTtaHoBUTENb. [lepokcuapl Metamios. [lonsaTue 06 opranndeckux nepokcuaax. Cepa.

Annotponusi ceppl. DuU3MYECKHE U XUMUYECKHE CBOWCTBAa cepbl (B3aUMOJCHCTBHE C
MeTaJJlaMi, KHCJIOPOJOM, BOJOPOJIOM, pacTBOpaMH UIEJIOYeH, KHCIOTaMHU-OKUCIUTEISIMU).
BzaumopneiictBue cepsl ¢ cynbhuToM HaTpus C oOpa3oBaHMEM THOCY/Ib(haTaHATpUS.
CepoBojiopos — TOJlyd4eHHE, KHCIOTHbIE M BOCCTAHOBHUTENbHbIE CcBOHCTBA. Cynbpuabl.
HNucynedan. I[lonstue o mnomucyiabdumax. CepHUCTBIM Tra3 KaK KUCJIOTHBIA  OKCH]L.
OKHCIIUTENBbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBAa cepHUCTOro rasa. llomyuenue cepHucrToro
ra3a B IPOMBILIJICHHOCTH U JabopaTopuu.

Cepuucras xucnora u ee conu. Cepubeii anrugpuna. Cepnas  kuciora. CBoiicTBa
KOHLIEHTPUPOBAHHOMN M pa30aBIECHHON CEpHOM KUCIOTHL. [leiicTBrEe KOHIIEHTPUPOBAHHON CEPHOI
KHUCTIOTBI Ha caxap, METaJulbl, HeMeTallbl, CyIbGuabl. TepMudeckas YCTOWYHUBOCTh CYIb(HaTOB.
Kpucramnoruapatel cynbdaroB meramuioB. KauecTBeHHas peakius Ha CEpHYIO KHCIOTY U €€
COJIU.

DJieMeHThI MOArpynnbl azora. OO0mas xapakTepuCTHKa dJIEMEHTOB TJIABHON MOATPYMIbl V
rpynnsl. Gusnyeckue cBOKWCTBA MPOCTHIX BEUIECTB.

A3oT u ero coenuHenus. CTpoeHue MoJIeKyibl a3oTa. Ou3znueckne U XUMUYECKUE CBOMCTBA
azota. [lomydyeHue a3oTa B MPOMBIIUIEHHOCTH U Nabopatopuu. Hutpumbl. AMMHak — ero
noyyueHue, Qu3ndeckue U XUMHUYecKue cBoiicTBa. OCHOBHBIE CBOWMCTBA BOJHBIX PACTBOPOB
aMMHaKa. AMMHAK KaKk BOCCTAaHOBHTEIb. B3anmoeiicTBue aMMuaka ¢ aKTUBHBIMU METaJlJIAMH.
Amun Hatpus, ero coiictBa. Conu ammoHusi. [loBeneHnue coneil aMMOHHMSI TIpU HarpeBaHUM.
KauectBennas peakuust Ha HOH amMmMmoHus. [Ipumenenne ammuaka. OKCUJIbI a30Ta, UX MOJTYyYEHUE
u corictBa. Oxcnn azora (I). Oxucnenue oxcuaa azota (II) kucnopogom. Jumepusanms okcuaa
azota (IV). AzoTucras xucnota u ee coii. HUTpUTHI Kak OKUCIUTENN U BOCCTAHOBUTEIH.



A30THasg KuCIOTa — (U3UYECKUE M XUMUYECKHE CBOWCTBA, MOJy4eHHE. A30THAs KHUCIOTa
KaK OKHUCIINTENb (OTHOIIEHHWE a30THOW KHUCIOTHI K METaUlaM M HeMeTajljaM). 3aBUCHUMOCThb
IIPOJIyKTa BOCCTAHOBJIEHUS a30THOM KUCIIOTHI OT AaKTUBHOCTU METalla U KOHUEHTPALUU KUCIIOTHI.
[TonsiTHE O KATUOHE HUTPOHMUSL.

OcoOeHHOCTh B3aWMOJICHCTBUS MarHus M MaprafHia ¢ pa30aBJICHHOW a30THOM KHCIOTOM.
HuTtpatsl, ux ¢pusznyeckue U XUMHUYECKUE CBOICTBA (OKUCIMTEIbHBIE CBOMCTBA U TEPMUYECKAS
YCTOWYUBOCTD), IPUMEHEHHUE.

®ochop m ero coemuuenus. Asutotporusi ¢ochopa. dusmueckume cpoiictBa (ocdopa.
Xumnueckue cBorcTBa Gocdopa (peakiuu ¢ KUCIOPOI0M, TaIOTeHAMH, METaJIaMU, CJIOKHBIMU
BEIIECTBAMU-OKUCIUTEISIMY, 1ienodamu). [lomyuenne u mnpumenenue docdopa. Xmopuasl
dochopa. Dochun. Pochuapl. Dochopueiii anruapua. OprodochopHas u meradochopHas
KHCJIOTHI U uX conu. KauectBenHast peakiusi Ha opTodocdarsl. Paznoxxkenue oprodocdopHoit
kucnotsl.llpumenenue Qochoproit kucnorsl u ee coisiel.buonornueckas posib pocdaros.
[Mupodochopruas kucmora u nupodocharsr. Oxcua dochopa (1), bochopucras kuciora u ee
conu. dochopHOBATUCTASI KUCIIOTA U €€ COJIH.

Moarpynna yriaepoaa. O0mias xapakTepUCTUKA JIEMEHTOB IJIaBHOM noaArpynisl [V rpynisl.

VYrnepon. Amnorponus yriaepona. CpaBHEHHE CTPOEHMsSI M CBOMCTB rpaduTa M anmasa.
dymiepeH Kak HOBas MoOJeKysipHas ¢opma yriepoda. YTrojib: XHMHYECKHE CBOMCTBA,
nostyueHue u npuMmenenue yris. Kapouapl. ['uaponu3 kapOuaa kaiabius U KapOuja aqroMUHUS.
Kapbunel mepexoiHblx MeTauioB (bkene3a, XpoMa U Jp.) Kak CBEpPXIpPOYHbIE MaTepuabl.
CuHTe3-ra3 Kak 0CHOBa COBPEMEHHOM MPOMBINUIEHHOCTH. OKCHIBI YTIIepoaa.

DJIEKTPOHHOE CTPOCHHE MOJIEKYJIbl yrapHOro rasza. YTroJib W yrapHbld Tra3 Kak
BOCCTaHOBUTENU. Peakius yrapHoro raza ¢ pacruiaBamu menoudeid. CuHTe3 (opmuartos.
OO6pa3zoBaHue yrapHOTO ra3a ImpHu HEMOJHOM CropaHuu yriis. buosorndeckoe 1elCTBHE yrapHOTO
raza. [lonydyenue u mpuMeHeHne yrapHOro rasa.

VYTrekucnplid Ta3: MoTy4eHHe, XUMHUIECKHE CBOMCTBA (B3aMMOJICHCTBHE YITIEKUCIIOTO Ta3a C
BOJIOM, II€JI0OYaMHU, MarHueM, MEePOKCHAaMU METAIIOB). DJIEKTPOHHOE CTPOEHHE YIIIEKUCIIOTrO
raza. YrojpHas Kuciota W ee coiu. KapOoHarel M TUIpoKapOOHATHI: WX MOBEACHHUE MpPU
HarpeBanuu. KadecTBeHHas peakuus Ha KapOoHaT-uoH. HaxoxneHue kapOOHATOB MarHusl U
KaJIbIUS B TPUPOJIC: KOPAILIbI, JKEMUYT, U3BECTHSAKU (M3BECTKOBBIC IOPbI, KAPCTOBBIC MEIIEPHI,
CTAJIAKTUTBI U CTATAIMHUTHI).

Kpemuuii. duznueckne U XMuMUYECKUE CBOMCTBA KPEMHMUSI.

Peakuuu ¢ yriem, KUCIOPOJOM, XJIOPOM, MarHueM, pacTBOPaMH IIeJIouel, CEpOBOIOPOIOM.
Cunan — BojopojiHoe coequHenre Kkpemuus. Cununusl. [lonydyeHre u npuMEeHEHne KPEMHUS.
Oxcup kpemuus (IV), ero crpoenue, huznyeckue 1 XMMUYECKUE CBOMCTBA, 3HAUEHUE B IIPUPOJIC
u mnpuMmeHeHue. KpemHHEBBIE KHCIOTHI M HMX colu. [maponus cunukatoB. CHIMKaTHBIE
MUHEpaJibl — OCHOBA 36MHOM KOPbI. AJTFOMOCHIIUKATHI.

Bop. Okcun 6opa. bopuas kucnora u ee comu. bypa. Bomoponnsie coenunenuss 6opa —
6opansbl. [Ipumenenue coeaunenuii 6opa.

Baaropoanbie (uHepTHBIE) ra3pl.O0MIas XapaKTepUCTHKA

aneMeHTOB rnaBHoW moarpynmnel VI rpynmbel. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB.
[TpumeHeHne 61ar0poHBIX ra30B.

Jemoncrpanuu. 1. I'openue Bojopona. 2. Ilomydenue xmopa (ombIT B mpoOupke). 3.
OxucnuTenpHble CBOICTBAa pacTBOpa rumoxjaoputa Hatpus. 4. OmbIThl ¢ OpOMHOM BOJOH. 5.
IInaBnenue cepol. 6. I'openue cepbl B kuciopoze. 7. BzaummopeiicTBue xene3a ¢ cepol. 8.
I'openune cepoBogopona. 9. Ocaxnenue cynbpunos. 10. CpoiictBa cepuucrtoro rasa. 11.
JlelicTBrE€ KOHIICHTPUPOBAHHOW CEpHOM KHUCIOTBI Ha MelIp M caxaposy. 12. PactBopenue
amMmMuaka B Boje. 13. OcHOBHbIE CBOICTBa pacTBopa amMmuaka. 14. Karanuruueckoe okucieHue
ammuaka. 15. [Tonydenue oxcuaa azora (II) u ero oxucnenue Ha Bo3ayxe. 16. JleficTBue a30THOU
KucIoThl Ha Meab. 17. 'openue docdopa B kucnopose. 18. IIpespamienue kpacuoro docdopa B
Oenblif U ero cBedeHune B TeMHOTe. 19. B3aumogeiictBue ¢ochopHoro anruapuaa ¢ Bogoi. 20.



OO6pasupbl rpadura, anmaza, kpemuus. 21. T'openue yrapHoro raza. 22. Tymenue riamMeHu
yIIeKUCIbIM Ta3oM. 23. Pasznoxenue mpamopa.

JladopaTopublie onbIThbl. 1. Ilonyuenue xjmopa W u3ydyeHue ero cBoucTB. 2. CBoiicTBa
xJjopcoaepxkamux oroenmupareneii. 3. CoiictBa Opoma, Moja u ux coiieil. 4. M3yueHune cBOUCTB
CEpHOM KUCIOTHI U ee cojieil. 5. M3yueHue cBONCTB BOJHOIO pacTBopa amMmuaka. 6. CBoiicTBa
coneit ammonust. 7. KauecTBenHast peakiusi Ha kKapOoHaT-MoH. §. McnbITaHHe pacTBOpa CHIIMKATa
HaTpusi UHIUKATOpoM. 9. O3HakoMIIeHHE ¢ 0Opa3liaMyu IPUPOIHBIX CHIIUKATOB.

2.2.3. Merauibl O6mmii 0630p 3J1eMeHTOB — MeTa/IoB. CBONCTBAa IPOCTHIX BEIECTB-
METAJIJIOB. DNEeKTPOXUMHUYECCKUI psn HaIpSKEHU N METAJIOB. MeTtamnnueckue
KPUCTAJJINYECKUE PEIIETKHU.

CrnnaBel. XapakTepucTuka HauOoJiee H3BECTHBIX cIUIaBoB. lloimydyeHne u mnpuMeHeHue
METaJJIOB.

lesiounbie MeTa/uIbL.O0IIAsT XapaKTEPUCTUKA 3JIEMEHTOB IVIABHOM MOArpyHmsl | rpymnmsl.
CpoiicTBa 1IETOYHBIX METAJUIOB.

Pacno3sHaBaHMe KaTMOHOB JINTHs, HATpWs W Kanus. HaTtpuil M kanmii — mpencTaBUTENn
LIEJIOYHBIX METAJUIOB. XapaKTepHble peakuuu HaTpus U Kanus. [lodydyeHue IIenoyHBIX
METaJJIOB.

Oxkcunpl U iepokcu bl Hatpus U kanus. CoenuHenust HaTpus U Kanust. Coyd HATpHs, KaJus,
WX 3HAYEHHE B MPHUPOJE W KU3HM 4enoBeka. Cola M eIKui HaTp — BaKHEUIINE COETUHEHUS
HaTpHsI.

Bepuninii, Maruuii, mejiouHo3eMe/ibHbIe MeTa/LIbl. OOIas XapakTepUCTHKA AJIEMEHTOB
rnaBHol moxarpynmnel [l rpynmel.  bepwunii, MarHuid, IEJI0YHO3E€MENIBHBIE METAJUIBL
AmpoTepHOoCTh  OKcMIa M ruApokcuaa  Oepwuina.  Okpacka — IUIAMEHH — COJISIMH
IIEJIOYHO3EMETIbHBIX METa/lIoB. MarHuil U KajblMii, ux oOIas XapakTepuUCTUKa Ha OCHOBE
nojiokeHus B Ilepuoamueckoit cucreme snemenroB /l. M. MenaeneeBa u CTpoeHHsS aTOMOB.
[Tonyuenue, ¢Qusmyeckne M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MarHus, Kajdblus M UX
coenuHeHui. CoJM MarHus U KaiblUs, UX 3HAYEHHE B IPUPOJE U KU3HU YesloBeKa. JKecTkocTh
BOJIBI M CIOCOOBI €€ ycTpaHeHUs. AoMUHUN. PacripocTpaHeHHOCTh B TIpupoje, GU3NIeCcKue 1
XMUMHYECKHE CBOMCTBA (OTHOLIEHUE K KHUCIOPOJY, TajJoreHaM, pacTBOpaM KHCIOT WM HIeNIoueH,
amomotepmusi). [IpousBoactBo amomunus. [Ipumenenue anomuHus. AMGOTEpPHOCTh OKCUAA U
ruapokcuaa amomunusa. Cosnn amomunus. [lonHoe pasnoxkeHue BOJOM COJIEM aJIOMUHUSA CO
CIabbIMM JIByXOCHOBHBIMHM KHCJIOTaMH. AJIIOMHHATBl B TBEPJOM BHAE M B PacTBOpe.
KomruiekcHble coeIMHEeHUsT aTFOMUHHUS.

OusioBo u cBuHen.du3MyYecKHe W XUMHUYCCKHE CBOWCTBA (peaklUU C KHUCIOPOJIOM,
kucinotamiu), mpumenenue. Conu onosa (1) u cunna (I1). CBHHIIOBBII aKKYyMYJISTOP.

Metanibl modounbIx moarpynm. OOmias xapakrepucTuka nepexoanbix metamwioB [—VIII
rpynn. OcoOEHHOCTH CTPOCHHSI aTOMOB NEPEeXOMHBIX MeTauioB. OOmmwe ¢uznueckue u
XUMUYeCcKue cBoiicTBa. [Ipumenenmne metaos.

Xpom. ODusnyeckue CBOWCTBA Xpoma. XUMHUYECKHE CBONCTBA XpoMa (OTHOIIEHUE K
BOJITHOMY Mapy, KUCIOPOJIY, XJIOpPY, pacTBopaMm KHUCIOT). [lonydyeHune u mpuMeHEHHE XpoMa.
Coenunenus xpoma. M3MeHeHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB, M TUJJPOKCHIOB XpOMa C POCTOM CTEIEHU OKHUCIIeHus1. AMOTepHbIe CBOICTBA
okcuaa u runapokcuaa xpoma (II1). Oxucnenue coneit xpoma (I1I) B xpomatsr.

B3anMuble mepexoapl XpOMaToB U AUXPOMATOB. XPOMAThl M JUXPOMATHl KaK OKUCIHTEIH.
[TonHoe pasnoxkenue Bozoit coiseit xpoma (I11) co caabbIME JBYXOCHOBHBIMU KHCIIOTAMH.
KommnekcHble coemuHeHus: Xxpoma.

Mapranen. ®usudeckre cBolcTBa Maprania. XuMHUUEeCKUe CBOWCTBA MapraHiia (OTHOIIEHUE
K KHUCIOpOIy, XJOpYy, pactBopam kucnot). [lomydeHue u npumeHeHue mapranna. OKcHI
Mmapranna (IV) xak okuciuTenb u katanuszarop. [lepMmanranar kaaus kak oKucIuTenb. OKCUI u
rugpokeu mapranua (11): monydenue u corictBa. Coenunenust mapranna (I11).Maunranar (V1)
kanust ¥ MaHraHar (V) Kanus, ux moJxydeHue.
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Kene3o. Haxoxaenue B mpupoje. 3HaUCHHE *kKeje3a I opraHu3Ma uesoBeka. dusznueckue
CBOMCTBa Xkeye3a. XMMHUUYECKUE CBOWCTBA JKene3a (B3aMMOJEMCTBHE C KHUCIOPOJOM, XJIOPOM,
CEpOid, yriem, BOJAOU, KUCIOTaMH, PACTBOPAMU COJIEH).

CmnaBbl kene3a ¢ yriepoaoM. [lonydenne u npumenenue sxeneza. CoequHeHUs Kenesa.
CpaBHEHHME KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX CBOWCTB THIAPOKCH]IA
xene3a (II) u rugpokcuna xenesa (I1I). Conu sxenesa (II) u xenesa (III). Meronsl nepeBoga
comeit xkenesza (II) B comm xkemesza (III) m oOparHo. IlonmHOE pasnmokeHue BOAOH coJiei
xene3a (II1) co cmabbiMu TBYXOCHOBHBIMU KUCIOTaMH.OKUCIIUTEIBHBIE CBOMCTBA COCIMHECHUN
xene3a (III) B peakmusix ¢ BOCCTAaHOBUTENSIMU (MOIUIOM, CEPOBOJOPOJOM M  MEIBIO).
[{nanuaHbIe KOMIUIEKCHI JKee3a. KauecTBeHHble peakiinu Ha noHbl xkenesa (11) u (11).

depputhl, UX MOJTYYCHHE U IPUMEHEHHE.

Mens. Haxoxaenue B npupose. buonorndeckas posis. @uU3nyeckne 1 XMMUYECKHUE CBOMCTBA
(B3aMMOJICCTBHE C KHUCJIOPOJOM, XJIOPOM, CEpPOH, KHUCIOTAMHU-OKHCIUTEISMU, XJIOPUIOM
xenesa (I11)). BzaumoneiicTBre Mean ¢ KOHIIEHTPUPOBAHHBIMH COJISTHOM, OPOMOBOJOPOIHON U
MOJIOBOJIOPOJTHOM KHCIOTaMu 0€3 nocTymna Bo3ayxa. [lomydenue u npumenenne meau. OKcua u
rugpokcun meau (I1). Comm memu (I). Mennsiit kynopoc. Ammuakatel meau (1) u memau (11).
[Monyyenne oxcuma memu (I) Boccranormenuem ruapokcuaa meau (I1) rimrokosoi. Tlomyuenue
xnopuaa u woauaa meau (1).

CepebOpo. dusnueckre U XUMHYECKHE CBOMCTBA (B3aMMOJEWCTBHE C CEPOBOJOPOJIOM B
MPUCYTCTBUU KHUCJIOPOJA, KUCIOTaMHU-OKUciuTeNsiMu). OcaxaeHne OKcuaa cepedpa mpH
JEHUCTBUM IEJIOYM Ha COoJu cepebpa. AMMuakaTel cepebpa kak okuciautenu. KadecTBeHHas
peakius Ha HOHBI cepebpa. [Ipumenenue cepedpa.

3os0T0. DU3MyecKkue W XUMHYECKHE CBOWCTBA (B3aMMOJECHCTBUE C XJIOPOM, «IAPCKOM
BOJIKOK»). 30JI0TOXJIOpOBOIOpoaHAss kucioTa. I'mapoxcun 3omota (II1). Kommiekchl 3omoTa.
CrocoOblI BBIJICIICHHS 30JI0TA U3 30JI0TOHOCHOM Topoabl. [IpumeHeHue 3010Ta.

Hunk. Ousznyeckre U XUMUYECKHE CBONCTBA (B3aUMOJICHCTBHE C TAJIOTEHAMH, KHCJIOPOJIOM,
Cepoi, BOJOW, pacTBOpaMH KHUCIOT W Ienodeit). IlomydeHne W TpUMEHEHHE ITUHKA.
AMdoTepHOCTh OKCHIA ¥ TUIPOKCHUIA IIMHKA. BaskHen e coii nuHKa.

Pryrb. ®Dusnyeckre W XUMHYCCKHE (B3aMMOJCHCTBHE C KHCIIOPOJOM, CEPOM, XJIOPOM,
KHCIIOTAMHU-OKHCIIUTENIAMHU) CBo¥cTBa. [lonydeHne W TpPUMEHEHHWE PTYTH. AManbramMbl —
craBbl prytu ¢ Metaiuiamu. Okcup prytu (1), ero monydenue.

Xnopun v nomua pryru (I1).

Hemoncrpaumnu. 1. Komnekiusa meramnos. 2. Komneknua munepaiioB u pya. 3. Kosnekius
«Kenezo u ero cruiaBe». 4. OkpalvBaHue MIaAMEHU COJISIMU LIEIOYHBIX U HIEJIOYHO3EMETbHBIX
MeTauioB. 5. BzaumopeiicTBue Hatpusi ¢ BOJOH. 6. B3ammojnelcTBUE KajablMs C BOJOH. 7.
Komnexnust «Amromunuiiy. &. IlnaBmenme amomuuus. 9. BzaumopmeiicTBue allOMUHHSA CO
mienoubto. 10. Amomorepmust. 11. B3aumoneiicTBue xpoma ¢ CONSHONM KUCIOTON 0e3 AocTymna
Boznyxa. 12. Ocaxnenue ruapokcuaa xpoma (1) u oxucnenue ero nepokcuaom Bogopona. 13.
Paznoxxenne auxpomara ammonusi. 14. PaznokeHue mnepokcujga BOJOpOJAa MO JACHCTBUEM
nuokcuaa mapranna. 15. Ocaxnenue runpokcuna skenesa (II) u okucnenue ero Ha Bozayxe. 16.
Brigenenue cepedpa u3 ero coseit 1eicTBUEM MEIH.

JlabopaTopHbie onbIThI. 1. OKxpaminBaHue IIAMEHN COETUHEHUSIMHU 1IETOYHBIX METAILIOB. 2.
O3HakoMJIEHME C MHUHEpaJIaMM M Ba)XXHEHIIMMHM COEIMHEHUSIMHM IIEJOYHBIX METAJJIOB. 3.
CBoiicTBa COEIMHEHMI 1IETOYHBIX METAILIOB. 4. OKpacka IIaMeHu COJISIMU IIeJI0YHO3EMEIbHBIX
MmeTtaiuioB. 14. CBoiicTBa Maruusa U ero coeguHeHuil. 15. CBoHMCTBa coenMHEHUN KanbOus. 16.
Kectkoctb Boapl. 17. CpoiictBa amomuHus. 18. CBoiicTBa coenuMHEeHUM amtoMuHHs. 19.
CaoiicTBa 0510Ba, cBUHIA U uX coenuHeHni. 20. ColicTBa coenuHeHuil xpoma. 21. CBolicTBa
Mapraiua M ero coeguHeHui. 22. M3ydenue muHepanoB xenesa. 23. CpoiicTBa xenesa. 24.
CBoiicTBa MelH, €¢ CINIABOB M coeauHeHuit. 25, CBoiicTBa IMHKA U €r0 COCIUHCHUM.

2.3. OCHOBBI OPraHM4YecKOi XUMHHU
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2.3.1. OcHOBHBIC NOHATHA OpraHnyecko xumuu IlosBieHne U pa3BUTHE OPraHUYECKON
XUMuUM Kak Hayku. [Ipeamer u 3a1aum opraHM4eckoi xumuu. MecTto U 3Ha4eHHE OpraHu4ecKOin
XUMHH B CUCTEME ECTECTBEHHBIX HaYK.

B3aumocBs3b HEOPraHUYECKUX U OPraHMUYECKUX BEILIECTB.

OCOOeHHOCTH OpraHMYecKuX BemiecTB. [IpuunMHBI MHOTOOOpa3Hs OPraHMYeCKHUX BEUIECTB.
Oprannydeckue BeIecTBa B MPUPOJIC. YTIEPOIHBIA CKEJIET OPraHUuYeCKONW MOJIEKYJIbI, €T0 THUIIBI:
MUKIMYECKHe, anukindeckue. KapOonukinueckie u reTepouukiIniecKie ckeneTsl. KpatHocTs
XMMHMUYECKOM CBSI3U (BUJIbI CBSI3€H B MOJIEKYJIaX OPraHUYECKUX BEILECTB: OJWHAPHbIE, IBOIHBIE,
TpoiiHbIe). MI3MeHeHne sHepruu cBsi3ed MeX Iy aToMaMH yriepojaa IpU yBEIUYEHUN KPaTHOCTU
cBs3U. HacelllleHHbIe 1 HEHACHIIIEHHbIE COEAMHEHUS.

DJEeKTPOHHOE CTPOCHHWE M XMMHYECKHE CBS3M aToMma yriepona. [ mOpumm3amusi aTOMHBIX
opOuTanei, ee TUMBI Ui OPraHMYECKUX coennHeHuit: SP3, Sp2, sp. OOpa3oBaHHe - U O-CBSI3EH
B MOJIEKYlTaX OpraHMYecKHX coeauHeHuil. I[IpocTpaHCTBEHHOE CTpOEHHE OpPraHM4YeCKUX
COCIMHEHU M.

XUMHYECKOE CTPOCHHME KaK IMOPSJIOK COEIMHEHHs] aTOMOB B MOJIEKYJ€ COIJIACHO HUX
BaJICHTHOCTU. (OCHOBHBIE TIOJIO)KEHUS TEOPUM XUMHYECKOIO CTPOEHHUS OpraHM4ecKHX
coemuaeHnit A. M. BytiepoBa. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHMHUUYECKOTO CTPOCHUS
Mosiekyn. CtpykrypHast Gopmyna. M3omepus u nzomepsl. CTpyKTypHasi U IPOCTPaHCTBEHHAs
n3omepus. M3omepus yriepoaHoro ckenera. M3omepus nosioxxeHus. MeXKiIaccoBasi H30Mepusl.
Bunel npoctpancTBeHHOM wu3omepuu. Onrtuyeckas H3oMepHs. ACUMMETPUYECKHHA aToOM
yraepona. ONTHYECKHE aHTUIOJNbL. XUPATbHOCTh. XHpajdbHblEe M axvpalbHbIE MOJIEKYJIbI.
I'eomerpuueckas nzomepus (LKC-, TPAHC-U30MEPHS).

OU3NKO-XUMHUYECKHE METOJbl HCCIIEIOBAaHUSl CTPOCHHS M PEaKUHOHHOM CHOCOOHOCTH
OPraHMYeCKUX COCTMHECHUMH.

Crnexrpockonus IMP, macc-ciekTpoMeTpust, HHPpaKkpacHas CIIEKTPOCKOTIHSI.

ONEKTPOHHOE CTPOCHHE OPraHMYECKMX BEIECTB. B3auMHOE BIHMAHHME aTOMOB M TIPYII
aTOMOB. DyeKTpoHHbIE P dekThl. MHayKkTHBHBIN 1 Me30oMepHBIN dddexTrl. [IpeacraBienue o
pe30oHaHCe.

Knaccugukanus opranumueckux BemiecTB. OCHOBHBIE KIIACChl OPraHMYECKMX COEIUHEHUH.
[TpuHuMDB! KIacCUPUKALMN OpraHuYecKuX coenuHeHu. [lonsaTue o GyHKIMOHAIBHON rpymIe.
Knaccugukanuss opraHMYecKUX COEIMHEHUH Mo (QyHKIMOHAIBHBIM TIpynnaMm. ['omonorus.
I'omonoru. I'omosorndeckast pazHocThb. ['OMonOruuecKkue psel.

HomeHknaTypa opraHndeckux BelecTB. MexayHapoHasl (CuCTeMaTHuecKasl) HOMEHKIIaTypa
OpPraHMYECKUX BELIECTB U MPUHLIUIIBI 00pa30BaHMsl HA3BAHUN OPraHUYECKUX COEANHEHHH.

PannonaibHas HOMEHKIATypa.

Knaccugukanus 1 0cOO€HHOCTH OPraHMYECKUX PeakLni.

CrnocoObl 3amuceil peakiuii B opraHudeckoil xumuu. Cxema M ypaBHEHHE. Y CIOBHS
npoBeaeHuss peakuuil. Knaccudukanus peaknuili opraHMYecKMX BEIIECTB IO CTPYKTYPHOMY
IIPU3HAKY: 3aMEIleHNe, IPUCOEINHEHNE, OTIIeIIeHre. Peakuinonnsie neHTpsl. [lepBoHavaibHbIe
MOHATHS O TUIIAX M  MEXaHW3Max OpraHuyeckux peakuuil. ['oMomuTmyeckuii u
reTepOJIUTUYECKUN pPa3phlB  KOBAJICHTHOW XUMHUYecKOl cBs3u. CBOOOJHOpaJUKAIbHBIN U
MOHHBIM MexaHu3Mbl peakiuu. [loHsTHEe 0 cBOOOAHOM pajaukaie, Hykineoduie, 31eKTpoduie,
KkapOokaTHoHe U kapOaHHoHe. O003HaYeHNnEe HOHHBIX PEAKIUI B OPraHMYeCKOH XUMUH.

OKHUCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLUUU B OpraHudyeckod xumuu. Mnentuduxanms
OpPraHMYECKUX COEANHEHUN. |'eHeTnYecKas CBA3b MEXy KJIacCaMy OpPraHUYECKUX COECAMHEHNH.

JemoncTpanun. Moaenu opraHuuecKux MOJIEKYI.

2.3.2. YraeBoaopoasl

AJIKaHbl. OJJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl MeTaHa. Sp3-
I'ubpuausanus opourtaneir aToMoB yriepoja. ['oMmonoruueckuil psa u obmas Gopmyna alKaHOB.
Cucrematnueckass HOMEHKJIATypa ajlKaHOB M paaukaioB. M3omepus yriepomHoro ckeuera
anikaHoB. [ToHsTHE O KOH(pOPMALIUSIX.
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@us3nyuecKkue CBOWCTBAa aJKaHOB. 3aKOHOMEPHOCTH HM3MEHEHUSA(PU3HMUECKHUX CBOMCTB.
XUMUYECKHE CBOMCTBA  aJKaHOB: TaJON€HUPOBAaHUE, HUTPOBAaHUE, JACTUJIPUPOBAHUE,
TEPMUYECKOE Pa3IoKeHHE (MHUPOJNU3), TOPEHUE KaK OJUH M3 OCHOBHBIX HMCTOYHHKOB TEILJa B
MPOMBIIIJICHHOCTH M OBITY, KaTAJIUTHUYECKOE OKHUCJICHHE, KPEKUHI KaK CHOCOOBI MOJy4eHUs
BOKHEHIIIMX COCIMHEHUI B OPraHMYECKOM CHHTE3€, W30MEpHU3alus KakK CIOCO0 TOTydeHHS
BBICOKOCOPTHOTO OeH3WHA. MeXaHu3M peaklud CBOOOJHOPAJAUKAILHOTO 3aMenieHus (Ha
puMepe XJIopupoBaHus MeTaHa). CHHTETHYECKHE CIOCOOBI TMOJMYYSHHS AallKaHOB. MeTobl
MOJTYYCHUSI AJIKAHOB M3 aJKUJITAIOTeHHUI0B (peakius Bropia), nekapOOKCHIMpPOBAHUEM COJICH
KapOOHOBBIX KHCJIOT W JJIEKTPOJIM30M PACTBOPOB COJIe KapOOHOBBIX KHCIOT. HaxoskmeHue
QJIKAHOB B MPUPO/JIC U TPUMEHEHUE AIKAHOB.

Hukaoankanbl. CrtpoeHue MOJEKyNl MHUKIoankaHoB. OOmas QopMmyna IUKIOATKAHOB.
Homenknatypa  mukinoankaHoB.  M3omepuss — IMKIOAJIKaHOB:  YIJIEPOJHOIO  CKEJeTa,
MEXKKJIaCCOBasi, TPOCTPAHCTBEHHAs (I[UC-TpaHC-u3oMepus). HampsokeHHble U HEeHANpsHKEHHbBIS
nukibl. Crenuduka CBOMCTB MUKIOATKAHOB C MAJIBIM pa3MepOM UK. XUMHUYECKHUE CBOMCTBA
LUKJIONIPOTIaHa: TOPEHUE, PEAKIIUN TPUCOSTUHEHHUSI (TUIPUPOBAHKE, TPUCOEIMHEHUE TAIOTCHOB,
raJOr€HOBOIOPOJIOB, BOJBI) M IMKIOTEKCAHA: TOPEHUE, PEAKIMU PAJUKAIBHOTO 3aMEIICHUS
(xmopupoBanue, HuTpoBaHue). [lomydeHne MUKIOANTKAHOB U3 aJTKAHOB M TUTAJIOT€HAJIKAHOB.

AJIKeHbl. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIbl OTHIEeHA. SP>-
I'uOpunnzanus opburtaneit aromoB yriepona. - u o-Ceszu. ['omosornueckuid psa v oO1mas
¢dbopmyna ankeHoB. Homenkinartypa aikeHoB. M3omepusi ankeHOB: YIJIEpOJAHOIO CKeEJleTa,
TOJIOXKEHUST KPaTHOW CBSI3HM, MPOCTPAHCTBEHHAs (TeMeTpuyeckas HU30MEepHUs, W IHUC-TPaHC-
n3oMepusi), MexkinaccoBas. OU3NUYECKHe CBONCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB.
Peakuuu 21exTpodUIBHOIO MPUCOEAMHEHMS] KaK CHOCO0 MOJy4eHHs (DPYHKIMOHAIBHBIX
MIPOU3BOJHBIX YIJIEBOJOPOJOB: THAPHUPOBAHUE, TAIOTCHUPOBAHHUE, TUAPOTraJIOreHUPOBA-HUE,
rupaTanus ajkeHoB. MexaHu3M 31eKTpO(UIBHOTO MPUCOEAUMHEHMs] K aynkeHaMm. [IpaBuio
MapkoBHHKOBA M €r0 OOBSCHEHHWE C TOYKH 3pPEHHS DJJIEKTPOHHOW Teopuu. PamukanbpHOE
MpUCOEAMHEHUE OpOMOBOJOPOJAa K allkeHaM B TPHCYTCTBUM Tepekuced. BizammonelicTBue
aJIKeHOB ¢ OpOMOM M XJOpPOM B Tra3oBoil ¢a3ze MpH BBICOKOM TemrepaType WM Ha CBETY.
OKHCIIeHUE aJIKCHOB: TOPEHUE, OKUCICHUE KUCIOPOIOM B IPUCYTCTBUH XstopuaoB masuamus (11)
u menu (II) (Bakep-mporecc), OKHCIEHHE KHCIOPOJOM B MPHCYTCTBUU cepedpa, OKHUCICHHE
rOpSAYMM IOJKUCICHHBIM PAaCTBOPOM I€pMaHraHara Kajlus, OKHCIICHHE NEPMaHraHaTOM KaJlus
(peakuus Barnepa), o3onHupoBanue. KauecTBeHHbIE peakiuu Ha JBOMHYIO  CBS3b.
[IpombinieHHble U Ja0OpaTOpHBIE CHOCOOBI TOJy4deHHs] ayukeHoB. [lodydeHue ankeHOB
JNETUIPUPOBAHUEM AJKAaHOB; pEaKIUEeH JIMMHHUPOBAHUS U3 CIHUPTOB, TAJIOTCHAJIKAHOB,
murasnioreHankaHoB. IlpaBuno  3aiuesa.llonumepuzanus ankenoB. [lomumepusaums Ha
karanuzatopax Llurnepa—Harra. [lonnaTHIEH Kak KPYMHOTOHHAXKHBIA TPOIYKT XUMUYECKOTO
pou3BoJicTBa. [IpuMeHeHne ankeHoB (ITUJICH U TPOTIHIICH).

Aaxaguensnl. Knaccudukaius ankajiueHoB IO B3aMMHOMY PAaCIOJIOKEHUIO KPaTHBIX CBsI3el
B MoJjekynae. OcoOeHHOCTH 3JEKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOCHHS COMPSKEHHBIX
ankagueHoB. OOmas dopmyna ankagueHoB. HomeHknarypa ©  HM30MEpHUs alIKaJIMEHOB.
du3nyecKue CBOKWCTBA aJKAAUEHOB.

XUMUYECKHE  CBOMCTBA  aJKaJMEHOB: PEAKIUU  TMPUCOCIUHEHUs  (TUAPUPOBAHUE,
raJIoTeHUpPOBaHKE), TOpeHus u mnonuMmepusanuu. 1,2- u 1,4-Tlpucoenunenue. Ilomydenue
ankanueHoB. CunTte3 OyraaueHa u3 OyraHa u ataHona. llomumepusarms. Kayayku. Bxman
C. B. JlebeneBa B moJlydeHHE CHHTETHYECKOTO Kayuyka. Bynkanuzamus kaydykoB. PesuHa.
MHuoroo0pa3ue BUI0B CHHTETUYECKUX KaydyKOB, UX CBOHCTBA M IPUMEHEHHE.

AJIKMHBI. DJIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl alleTHJIeHA. SP-
I'uOpunuzanust opOutaneit atomMoB yriaepona. l['omonorumdeckuii psim u oOmas dopmyrna
ankuHoB. HomeHkmarypa ankuHoB. M3omMepusi alkuMHOB: YriaepoOJHOTO CKele-Ta, IMOJIOKEHUS
KpaTHOM CBA3M, MeExXKiaccoBass. Dusznueckue CBOWCTBA QJIKMHOB. XHMHYECKHE CBOMCTBA
QIIKMHOB. Peaknuu mpHucoeIMHEHUs KakK CIoCO0 MOTYyYeHHs] TOJUMEPOB U JIPYTHX MOJIE3HBIX
npoaykToB. ['mapupoBanue. Peakiiuu npHCOeIUHEHUs TaJOre€HOB, rajJOr€HOBOJOPOIOB, BOIBI.
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Tpumepusanus u auMepusanus aneTwieHa. Peakuuu 3amemenus. KucnotHelie cBoiicTBa
QJIKMHOB C KOHLIEBOM TPOHHO CBSI3bI0. ALICTUIICHU/BI.

B3aumopelicTBue aneTuiaeHUI0B ¢ rajoreHajikaHamu. ['openue anertwieHa. OkxucieHue
QJIKMHOB pacTBOpOM IiepMaHraHata kanus. [losyueHue aneruneHa NHPOJIU30M METaHa MU
KapOuaHbIM MeTo1oM. CHHTE3 aJIKUHOBAIKWINPOBAHUEMAIICTUITHIOB.

[Ipumenenue aneruneHa. l'opeHue aneTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATypHOTO
IJIAMEHHU JUISl CBAPKU U PE3KU METAJLIOB.

Apenbl. Uctopust otkpeitust Oenzona. [lonstue o6 apomatmunoctu. [IpaBmio Xiokkems.
Hebenzounneie apomaTtnueckue cucteMbl.COBpeMEHHBIE NPEACTABICHUS 00 3JIEKTPOHHOM H
MIPOCTPAHCTBEHHOM CTpocHHMH OcH30J1a. Ob0mas dhopmyna ape-HOB. M3omepus 1 HOMEHKIIaTypa
roMoJioroB Oenzoza. M3oMepust Au3aMenieHHbIX O€H30JI0B Ha MpUMepe KcuiooB. dusndeckue
CBOMCTBa OeH30y1a. XMMUYECKHE CBOMCTBA OeH3oia. Peakiuu 3amenieHus B O€H30JBbHOM sJIpe
(anexktpodusibHOE 3aMEeIICHHE): rajoreHupoBaHue, HUTPOBAHHUE,
AIKWINPOBAHUE,ALIUJIMPOBAaHUE, CylbQUpOBaHHE. MeXaHU3M pPEaKIUH AIEKTPO(UIHHOIO
3ameneHusi. Peakuum npucoeauHeHus K - OeH3oimy (TMAPUpOBAaHHWE, TaJOT€HHPOBAHUE
(xmopupoBaHue Ha cBery)). Peaknus ropenus. OCOOEHHOCTH XHMHYECKHX CBOWMCTB
IKWIOEH30JI0B Ha NpuMepe TojayoJsia.B3anmHoe BiMsHHE aTOMOB B MOJIEKYJIE TOJYyoOJIa.
[IpaBuna opueHTaMU  3aMeCcTUTeNed B  peaklMsX 3aMElIeHMs, COIJIaCOBaHHAs M
HECOTJIaCOBaHHAs OpHUEHTanus. XJopupoBaHue Toiyona. OKucieHue ajaKuiIOeH30J10B
pacTBOpoM IMepMaHraHata Kanus. [ajoreHupoBaHue ankUIOEH30J0B B OOKOBYIO ILIEIIb.
HutpoBanue Hutpobensona. [lonyuenue OenHzona u ero romosioros. [IpumeHeHne roMoJIOTOB
6ensona. IlonsTue o moyu-fAEpHBIX apeHax, MX (PU3MOJOTHYECKOE AEHCTBHE Ha OpraHU3M
YeloBeKa.

I'eneTuyeckasi cBSI3b Me:KAy Pa3IUYHBIMM KJjaccamMH yrieBoaopoaoB. KauecTBeHHbIe
peaxkiuu Ha HenpeAeabHbIe YIIIeBOI0POIbI.

I'anorenonpousBoaHbIe YIJI€BOJOPOI0B.JJIEKTPOHHOE CTPOCHUE TaJOTE€HOMPOU3BOIHBIX
YIIeBOAOPOJOB. Peakiinu 3amelieHusi rajioreHa Ha TUAPOKCUJI, HUTPOTPYIIY, IHAHOTPYIIIY,
amMuHOrpynny. JlelicTBue Ha rajJoreHIPOM3BOHBIE BOJHOTO M CIMPTOBOIO PACTBOPA IIEJIOYH.
CpaBHEHHE pPEAKIIMOHHOW CHOCOOHOCTH alKWJI-, BHUHWI-, (EHWI- U OCH3WUJITAIOTCHHJIOB.
BsaumoneiicTBue AuranoreHagkaHOB ¢ MarHueM M HUHKOM. [loHSTHE 0 MeTalIoopraHuYecKux
COCMHEHUAX. Maruuoprannueckue coenuHenusa. PeaktuB ['punbspa. Hcnosb3zoBaHue
raJIor€HONPOU3BOIHBIX B OBITY, TEXHUKE U B CUHTE3E.

demoncTpanuu. 1. CocraBiieHne MOJEIEH MOJIEKY/ alKaHOB. 2. bpomupoBaHuerekcana Ha
cety. 3. ['openue merana, sTuieHa, aneruieHa. 4. OTHOLIEHUE MeTaHa, ATUJICHA, alleTUIIeHA U
OeH30J1a K pacTBOpaM IepMaHraHarta Kaius U OpomHoii Boje. 5. [lonydenue 3TusaeHa peakiuei
neruaparanuu dTanona. 6. [lonydyenue anerunena ruipoan3oM kapouaa xanpius. 7. OKucienue
TOJyoJla pacTBOpoM TiepMaHranara kamusa. 8. Ilomyuenue crtupona genoaumepusanuent
MOJIUCTUPOJIA U UCTIBITAHUE €T0 OTHOLIEHUS K pacTBOPY IepMaHTraHaTa Kajusl.

2.3.3. Kuciopoacoaep:xkammue opranudeckue coeauHenusi Cnuptel. Krnaccudukarus,
HOMEHKJIAaTypa U M30Mepusl CIUpTOB. ['oMonoruyeckuil psa u oOmias dopmyna mpenenbHbIX
OJIHOATOMHBIX crnupToB. Dusnueckue CBOMCTBA TNPEICIBbHBIX OJHOATOMHBIX CIUPTOB.
BopopoaHas cBs3b MeXIy MOJIEKyJaMH M €€ BIMsAHUE Ha (hu3MyecKue CBOMCTBAa CHHUPTOB.
XUMHUECKHE CBONCTBA CIIUPTOB: KUCIOTHbIE CBOMCTBA (B3aMMOJICHICTBHE C HATPUEM KaK CIIOCO0
YCTAHOBJICHUSI HATUYHUS THAPOKCOTPYIIHBI); PEAKIUU 3aMEelIeHUS THAPOKCHIBHOM TPYIILI Ha
rajjoreH Kak croco0 MHOJy4eHHUs pacTBOpUTENel; MEeXMOJEKYNsIpHas U BHYTPUMOJEKYISpHas
aerujaparanusi; oOpa3oBaHUE CIOXKHBIX O3(UPOB € HEOPraHUYECKMMHM W OpPraHUYECKUMHU
KHCJIOTaMH; TOpHUE; OkHucaeHne okcuaoM menu (1), monkucieHHbIM pacTBOPOM MEpMaHraHaTa
KaJus, XpOMOBOM CMECBIO; PEAaKIMM YIJIEBOAOPOJHOrO paaukana. CpaBHEHUE DPEAKIIMOHHON
CMOCOOHOCTH TEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX OJHOATOMHBIX CIHMPTOB B PpEaKIHH
3aMelieHus. ANKOroiaTel. ['maponus, ankuiaupoBaHHe (CHHTE3 MPOCTBIX 3(UPOB MO
Bunbsmcony). D¢upsl GpochopHbIx KucioT. Poiabs MoHO-, tu- u TpudocdaroB B OHOXUMUUECKUX
nporeccax. [IpoMblluieHHBI cuUHTE3 MeTaHojda. [lonyueHue sTaHONA: peakius OpPOKEHHS
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[JIIOKO3bl, ruapaTtanus JTwieHa. IIpuMeHeHune wMeraHona W 3TaHona. Pu3HONIOrHMUYECKOE
JEeMCTBME METaHOJIa M JTaHOJA Ha OpraHu3M 4eJoBeKa. MHOTOAaTOMHBIE — CIIHUPTHI.
OTUIEHIIMKOJIb U TIMLEPUH KaK NPEACTaBUTENM NPEIEIbHBIX MHOTOaTOMHBIX CIIMPTOB, HUX
¢du3nyeckue U XMMHUYECKHE CBOiicTBa. KauecTBeHHas peakuusi HA MHOTOATOMHBIE CIIUPTHI U €€
IIPUMEHEHHUE JUIsl PAcllO3HAaBaHUs IVIMLIEPUHA B COCTABE KOCMETHMYECKUX cpencTB. CuHTE3
JUOKCaHa W3 ATWJIEHTIUKOJA. TOKCHYHOCTh S3TUiEHrauKoisid. llpakruueckoe mnpuMeHEeHHe
STUJICHTJIMKOJIS U TJIMLIEpUHA.

IIpoctbie 3¢pupbl Kak H30Mepbl NPEJEIbHBIX OJHOATOMHBIX cnuUpTOB. CpaBHEHHE HX
(GU3NYECKUX U XMMHUYECKHX CBOWCTB CO CIHpTaMHU. Peaknust pacuieruieHus MpocThiX 3(hUpoB
1010BoJI0poioM. [lepokcu bl mpocThIX 3(hUPOB, MEPHI TIPEAOCTOPOKHOCTH MIPHU PAdOTE C HUMH.

®enoubl. CTpoeHue, U30MepUsl 1 HOMEHKJIaTypa (peHOII0B.

B3aumHoe BiusHHE aTOMOB B MoJjiekyne ¢eHosa. duznyeckue W XMMHUYECKHE CBONCTBA
¢denona u kpes3osnoB. KucinorHsle cBoiicTBa ()EHOJOB B CPaBHEHUHM CO CIIUPTAMH: PEAKIMH C
HaTpUEM, TUAPOKCUAOM HaTpHs. Peakiiun 3amenieHus: B 0€H30JbHOM KOJIblie (FraloreHHpOBaHKe
(bpomupoBanue), HutpoBanue). Ilpocteie adupsl  deHonoB. Okwucienne  (HEHOIOB.
KauectBennsie peakunu Ha geHot. [lonyuenue penosna. [Ipumenenue denomna.

KapGouniabHble coequHeHMs. ANBJIETUIbl U KETOHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHEe KapOOHWIBHON TpyNIbl, €€ MOJIAPHOCTh U MoJigpu3zyeMocTh. Kiaccuduxamms
anperuioB U KetoHoB. CTpoeHue TMpeneibHbIX —albJeruI0B. [OMOJOTHYECKH psiz,
HOMEHKJIAaTypa, H30Mepusi MpefenbHbIX anpAerufoB. CTpoeHHe MOJEKy/lIbl —aleToHa.
'omonornueckui psii, HOMEHKJIATypa U u30Mepust KeToHOB. OOmas Qopmyna npeaeabHbIX
anpJIernioB U KeToHoB. dusnueckue cBOHCTBa (GopMabAeruja, aleTalbIerujia, areToHa.
[lonsiTHE O KETO-€HOJbHOM TayTOMEepuu KapOOHWIBHBIX COeIuHEHHH. XuMHueckue
CBOMCTBANpEeNbHbIX aJIbJETHIOB M KETOHOB. MeXaHu3M peakluu HYKICO(PHIbHOTO
MPUCOECIUHEHHUST 10 KapOOHWJIBHOW rpynme. Peakuuu mnpuCOEAUHEHHUS BOJABI, CIHUPTOB,
[IMAaHOBOJIOPO/1a U TUApocyabduTa Hatpus. [lomyueHnue aneraneit U Kerajiei.

CpaBHeHHE PEaKIMOHHON CIIOCOOHOCTU AJIBJIETHIOB U KETOHOB B PEAKIUSAX MPUCOEAUHEHUS.
Peaknum 3amenieHnst aToMOB BOJIOpOJa MPU YIVIEPOJHOM arome Ha rayored. [lonmmmepusanus
dopmanpaeruga u aneranpieruga. CHHTE3 COUPTOB B3aUMOACUCTBHEM KapOOHHMIIBHBIX
coeMHEHUN ¢ peakTuBoM ['puHbspa. OkucieHne KapOOHWIBHBIX coeauHeHHH. OcoOeHHOCTH
peakuuu OKucieHus aretoHa. CpaBHEHHE OKHMCIIEHUs ajbJETHJIOB U KETOHOB. ['mapupoBanue.
BoccranoBnenne KapOOHWIJIBHBIX COEQUHEHMN B cnupThl. KadecTBeHHBIE peakiuu Ha
QIBJIETU/IHYIO TPyNIy (peakiusi «cepeOpsHOro 3epkalay, B3auMOJEHCTBHE C THIPOKCUIOM
menu (11)). Alb10JIbHO-KPOTOHOBAsE ~ KOHJCHCAIUs  aJbJICTHIOB U KETOHOB. OCOOCHHOCTH
dbopmanpaeruga. llomydeHue npenenbHBIX albJETUIOB: OKUCJICHHE CIHMPTOB, TUApaTalus
arierusieHa (peakuus KydepoBa), okuciaeHHEM 3THIIEHA KUCIOPOJOM B MPUCYTCTBUH XJIOPHIA
namnagus (II). [Tomydenue aneTona okucaeHHEM NPONAaHOA-2 U Pa3I0KEHUEM KallbIIMeBOW MM
0apueBOil CONMM YKCYCHOUM KHCIOTHL. TOKCHYHOCTH aibAETHAOB. BakHeillue npeacTaBUTENH
abJICTUJIOB M KETOHOB: (hOpManbAETH, YKCYCHBIM aibJeruj, ameToH U HX MPAKTUYECKOe
HCIIOJIb30BAHUE.

KapGonoBble kuciaorbl. CTpoeHHE NpeAeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
Knaccugukanus, u3zomMepuss U HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. OJEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOECHUE KapOOKCUIbHOM rpynibl. ['oMosiorudeckuit ps u oomas popmyia
IpEJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DHU3MYecKue CBOMCTBAa MpPEIeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT Ha IMpHMEpPe MYPaBbMHOH, YKCYCHOM, HpPOINHMOHOBOM,
NAJILMUTHHOBOM M cT€apuHOBOM KucioT. BogopoaHsie cBs3M, acconuanus KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

Kucnornele cBolicTBa (M3MEHEHHE OKpPAcKM MHIUMKATOPOB, pEaKUUH C AaKTUBHBIMU
MeTaJUlaMi, OCHOBHBIMH OKCHJAaMH, OCHOBaHHSMHU, COJIAMHU). M3MeHeHue cuibl KapOOHOBBIX
KHCJIOT TpY BBEJICHUU JOHOPHBIX U aKIENTOPHBIX 3amMecTuTeneil. BzanmoaelcTBue kapOOHOBBIX
KHUCJIOT €O cnMpTaMM (peakuus sTepudukanuu), oOpaTUMOCTh PEAKLUU, MEXaHU3M peaKIUH
srepudukanuu. I'asorennpoBanre KapOOHOBBIX KHCIOT B OOKOBYIO IIETIb.
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OCOOEHHOCTH XMMHMYECKHX CBONCTB MypaBbHMHOW KHUCIOTHL. [lodyueHune mpenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKUCJICHUE ANIbJCTUAOB, OKUCIEHUE NEPBUYHBIX CIIUPTOB,
OKHCJIEHHE aJIKAaHOB U aJKEHOB, TMJPOJIM30M I€MUHAIbHBIXTPUTAJIOTeHUI0B. B3aumoaelictBueM
peaktuBa I'puHbApa C yriekuc-ibIM ra3oMm. llomydeHne MypaBbMHONW M YKCYCHOM KHCIIOT B
IIPOMBIIIIEHHOCTH. [IpuMeHeHne MypaBbUHOM U YKCYCHOW KUCJIOT.

JIByXOCHOBHbIE ~KAapOOHOBBIE KHUCJIOTBI: OO0IIKME CHOCOObl MOJIydeHUs, OCOOEHHOCTHU
xuMHuueckux coiicT. lllaBeneBas m MajloHOBasi KMCIIOTa KaK IPEJICTABUTENN AUKAPOOHOBBIX
KHCJIOT.

CuHTE3BI HA OCHOBE MAJIOHOBOTO d(Hpa. AHTUAPUABI K UMHUIBI TUKAPOOHOBBIX KHACIIOT.

HenpenenbHble UM apoMaTU4EeCKHE KHUCIOTHI: OCOOEHHOCTM HUX CTPOECHHUS U CBOMCTB.
[IpumeHenne 6€H30MHOMN KUCIOTHI.

ApomMarnyeckue JUKapOOHOBBIE KHCIOTHI ((raneBas, uzodTaneBas U TepedraneBas
KHUCIIOTBI):  NPOMBIIIJIEHHbBIE  METOJAbl  MOJIydeHHUss U npumMeHenue.  [lonstue o
TUIPOKCUKAPOOHOBBIX KHUCIOTaX W UX MPEACTABUTENSAX MOJOYHOM, JUMOHHOM, s0104YHOU U
BUHHOM KHUCJIOTAaX.

Briciivie mpenenbHble W HENpeAebHbIE KapOOHOBBIE KHUCIOTHI. 3HAUEHHE U NPHUMEHEHUE
KapOOHOBBIX KUCJIOT.

DYyHKIHOHAJIbHbIE POU3BOAHbIC KAPOOHOBBIX KHUCJIOT.

XJOpaHTUIAPUIBI U aHTHAPUABI  KapOOHOBBIX  KHCJOT:  IOJIy4€HHE, THUJIPOJIH3.
BsaumonelictBue XJIOpaHTUAPUIOB C HYKICO(PUIbHBIMH peareHTamu. [loiyueHue ClIoKHBIX
3(GUPOB € UCHIOJIB30BAHUEM XJIOPAHTUIAPUIOB U AHTUJIPUIOB KHUCIIOT.

Cnoxwusie 3¢upsl. CTpoeHne, HOMEHKJIATypa M HM30MEPHS CIOXHBIX 3PHUpoB. CIOXKHBIC
3¢hupbl Kak U30Mepbl KapOOHOBBIX KHUCIIOT (MEKKIaccoBasi uzomepusi). CpaBHeHHE (HU3HMUECKUX
CBOMCTB M peaKIMOHHON CIIOCOOHOCTH CIIOKHBIX 3(DMPOB U U30MEPHBIX UM KapOOHOBBIX KHCIOT.
IM'aaponu3 cinokHbIX A3(UPOB.

CriocoObI MOTyYeHHUs CIOXKHBIX YPUPOB: dTepUPHUKAIIASI KapOOHOBBIX KUCIIOT, alliIUPOBAHHE
CIUPTOB U AJIKOTOJSATOB rajoreHa HrUpuJaMu M aHTUIpUIAMU, alKUIUpOBaHUEKapOOKCHUIIaT-
noHoB. CwuHTE3 CHOXHBIX 3(pupoB ¢enomoB. CroxHple OUPHI HEOPTAHUYECKUX KHUCIIOT.
Hutpormuuepun. IlpuMenenne ClIOXHBIX A3(GUPOB B MNHIIEBOM W  map@roMepHOi
MIPOMBILIJIEHHOCTH.

Amuipl KapOOHOBBIX KUCIIOT: OJYYEHHE U CBOMCTBA HA IIpUMeEpe alleTaMu/Ia.

[TonsiTre o HUTpUIaX KapOOHOBBIX KUCIOT. L{MaHruipuHbL.

Conu kapOOHOBBIX KHCIOT, UX TEPMHUYECKOE pasjoKeHUE B MpHUCYTCTBUU Ienoud. CUHTE3
KapOOHUJIbHBIX COSAMHEHUN Pa3JI0KEHUEM KallbIIUEBBIX COJIeH KapOOHOBBIX KUCIIOT.

Jdemoncrpaumu. 1. BzaumoneiictBue HaTpus ¢ 3TaHOIOM. 2. OKHUCIIEHUE 3TaHOJIAa OKCUJIOM
meau (II). 3. Topenme stanona. 4. B3aumoneiicTBue TpeT-OyTHIOBOTO CHHpPTa C COJSHOM
kucnotoit. 5. Monogopmuas peakuus. 6. OnpeneneHue aabIeru0B MPU MOMOIIN KaueCTBEHHBIX
peakuuii. 7. OKUCI€HHE alIbJIETUI0OB IEPMAaHTaHATOM KaJHsl.

JlabopaTopubie onbIThbl.l. CBoiicTBa sTHiOBOro cnupta. 2. CBoiicTBa riuiepuHa. 3.
CpoiictBa ¢enona. 4. CpoiictBa (opmanuua. 5. CpoiictBa ykcycHOM KucioTel. 6. Comnu
KapOOHOBBIX KUCJIOT.

2.3.4. A30T- u cepocoaepkamue coeqrnHennss HurpocoequHeHns. DIEKTPOHHOE CTPOEHUE
Hutporpynnsl. llomydenne HutpocoenuHeHuil. BoccTaHOBIEHME HUTPOAPEHOB B aAMUHBL
ApoMaTnyeckue HUTPOCOEAUHEHHU .

AxuenTtopHsie CBOWMCTBA  HUTPOTPYIIIHI. AJbJI0JIBHO-KPOTOHOBAS KOHJCHCAUs
HUTPOCOEINHEHNH. B3pbIBUaThIC BenecTBa.

Amunbl. Knaccudukainus mo Tumy yriieBOAOPOAHOTO pajuKaia W YUCIy aMUHOTPYI B
MOJIEKYJIE, HOMEHKJIATypa, U30MEPHsI aMUHOB. [lepBUUHBIE, BTOPUYHBIE U TPETUUHBIE AMUHBI.

DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHUE MPEAEIbHBIX aMMHOB. dusnueckue cBoiicTBa
aMUHOB. AMUHBI KaK OpPraHMYECKHE OCHOBAHHUS: peakUMu ¢ BoaoH, kuciaoramu. Coun
QIKWJIaMMOHUS. Peakius ropeHust aMMHOB. AJIKWIMPOBAaHUE U allWJIMPOBaHME aMUHOB. Peakuun
aMHUHOB C a30TUCTOM KuCI0TOU. [IoHATHE O UEeTBEPTUYHBIX aMMOHMEBBIX OCHOBaHMAX. Hutposza-
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MUHBL.MeTO/IbI MACHTH(HUKAIIUN MEePBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMUHOB. [lomydeHue
aMUHOB QJIKIJIMPOBAHWEM aMMHUAKa U BOCCTAHOBJIEHHEM HUTPOIPOU3BOIHBIX YTJIEBOIOPOIOB,U3
cuptoB. [IpumeHeHne amMuHOB B (DapMaleBTHUECKON MPOMBIIIIEHHOCTH. ApOMaTHYECKHE
aMUHBl. AHWIMH Kak IpeICTaBUTENIb apoMaTHuecKux amMuHOB. CTpoeHue aHuiauHa.B3aumHoe
BIIMSIHUE TPYIINl aTOMOB B MOJIEKYJle aHWIMHA. BiausiHue 3amectuTeneil B apoMaTHuecKoM siipe
Ha KHCJIOTHBIE M OCHOBHBIE CBOMCTBa apuiiaMUHOB.IIpuumHbl 0CnabiaeHuss OCHOBHBIX CBOMCTB
AQHWJIMHA B CPABHEHUHU C aMHUHAMHU MIPEACIIBHOTO PsIa.

XUMHUYECKHE CBOWCTBA AHWJIMHA: OCHOBHBIC CBOMCTBA (B3aMMOJEWUCTBHE C KHCIOTaMH);
peakiuy 3aMelIeHus B apoMaTUYeCcKoe Sapo (rajoreHupoBaHue (B3aWMOIEUCTBHE ¢ OpPOMHOM
BOJIOI), HUTPOBaHUE(B3aMMOJICUCTBUE C a30THOM KHUCJIOTOH), CYyIb()UPOBAHUE); OKHCIICHUE,
ATKWJIMPOBAHWE W AlMJIMPOBAHHE IO aTOMy a30Ta). 3alluTa aMHHOTPYIIBI MPH PEaKIHU
HUTPOBaHUSA aHWIMHA. Aneranwiul. [uazocoeauHenus. JluazoTupoBaHHEe MEPBUUYHBIX
apuiIaMHUHOB. Peakium qua3ocoeIMHEHUI ¢ BBIACIEHUEM a30Ta. Y CIOBUS a30COYETAHMS, a30- U
JTMA30COCTABIISIOMME. A30KpacUTENH, 3aBUCUMOCTh X cTpoeHust oT pH cpensl. UHaukatopsl.
[Tonydyenue anwnmmnHa (peakius 3UHWHA). AHWUJIUH KaK ChIpbE IS MPOU3BOJICTBA aHUIMHOBBIX
kpacutenei. CHHTE3bl HA OCHOBE aHWJIMHA.

Cepooprannueckue coeauHenus. l[IpencraBieHue 0 CEPOOPraHMUECKHX COCTUHEHUSX.
OCc00EHHOCTH UX CTPOCHUS U CBOMCTB. 3HAUEHHE CEPOOPTAHUIECKUX COCTUHEHUMN.

I'erepounkiabl. A30T-, KHCIOPOJA- M CEPOCOJEpKalIUMe TreTepoluKiIbl.Dypan, TUPPOIL,
THO(EH M UMHUA30JT KaK MPECTABUTEIN NMATHWICHHBIX TeTepoIkioB.IIpupoaa apomaTnaHoCTH
MATUYICHHBIX TETEPOIUKIOB. DJIEKTPOHHOE CTPOEHHWE MOJICKYJIbl MUPPOJIa, apoOMaTHYCCKUN
xXapakTep MoJieKyibl. KucioTHsie cBoicTBa upposia. Peakiiuu rupupoBaHus T€TEPOIUKIIOB.

[Tonsatue o mpupoAHBIX TOpPHUPHUHAX — XITOPOPHUILTIE U TEME.

O6mme mnpencTtaBieHUuss 00 WX PoJu B JKuBOM mpupoje.llupuanH Kak TpeacTaBUTENb
HIECTUWICHHBIX T€TEPOLUKIIOB. DJIIEKTPOHHOE CTPOCHHME MOJIEKYNBl MMUPUJINHA, APOMATUYECKUI
xapakTep MoJjekysbl. OCHOBHbIE CBOMCTBAa NUpHAMHA. Pa3nnume B mposi B-JI€HUU OCHOBHBIX
CBOMCTB mHppoia | nupuauHa. Peakuuu nupuanHa: 5SIeKTPOPUIBbHOE —3aMelleHue,
TUAPUPOBAHKE, 3aMEIICHUE aTOMOB BOJIOPOAA B [J-MOJ0KEHUH Ha THApoKcorpynmy. [InkoanHel
n ux okucinenue. Kero-eHonpHas tayromepus TayToMepus-rupOKCUIIMPHUINHA U ypaluia.

[IpencraBienne 06 uMua30Je, TUNEPUANHE, TUPUMUIUHE, UHOJE, HUKOTUHE, aTPOIUHE,
ckatosie, ¢ypdypose, THUCTUIUHE, TUCTAMHHE, IIypUHE, NYPUHOBBIX M MHPUMHUIAUHOBBIX
OCHOBAHUSIX.

Jdemoncrpauuu. 1. OcHOBHBIE CBOWMCTBA aMUHOB. 2. KauecTBEHHbIE pEaKIMy HAa aHWIUH. 3.
AnunuHOBbIE KpacuTenu. 4. OOpa3Ifpl reTePOIUKIMYECKUX COCTMHCHHH.

2.3.5. buosoruvyeckn akTHUBHbIe BemiecTBa JKMPBI Kak CJIOKHBIC d(PUPHI TIUIEPUHA
BBICIINX KapOOHOBBIX KHCIIOT. PacTUTENbHbIE U KUBOTHBIE KUPbI, X COCTaB.

®u3nuecKkue CBOMCTBA KUPOB. XUMUUYECKHUE CBOMCTBA KUPOB: TMIPUPOBAHUE, OKUCIICHUE.
[lepokcuiHOE OKUCIEHUE KUPOB.

[Iporopkanue >xupoB. ['MAponM3 WM OMBUICHHE >KHPOB KaK CHOCOO MPOMBIIIIEHHOTO
MOJIy4€HUs COJIeH BBICHIUX KapOOHOBBIX KUCIOT. [ maporenusanus ;kupoB. [IpuMenenue sxupos.

MBpb114 KaK coJM BBICIIMX KapOOHOBBIX KUCIOT. Morolue cBoiicTBa Mbuia. [IpencraBienue o
munuaax. OOIye npeacTaBIeHUs: 0 OMOJOTHYECKUX (PYHKIIUSIX JIUITHIOB.

YraeBoansl. O6mas ¢opmyna yrineBono. Kiaccudukaius yrieBogoB. MoOHO-, OJIMro- U
nonucaxapuabl. OuU3MYEecKre CBOMCTBA M HAaxXOXJICHHE YIJIIEBOJOB B MpUpPOAE (HA MpuUMepe
TIIIOKO3bI U PpyKTO3bI). JIMHEHHas U 1uKIndeckas (GOpMbI TITIOKO3bI U GpyKTO3bl. [IupaHO3bI U
¢bypano3bl. Dopmynsl Ournepa u Xeyopca. [IoHATHE 0 TayTOMEpUN KaK BUIE U30MEPUH MEXKIY
UKITUYECKON U IuHeHHoU (popmamu. OnTudeckas U30MepHsl TITIOKO3bl. XUMUYECKUE CBOMCTBA
TJIFOKO3bI:  OKUCJICHHE XJOPHOM Wi OpOMHON BOJOH, OKHCICHHE a30THOW KHCJIOTOM,
BOCCTAHOBJIEHHE B IIECTHATOMHBIM CHHMPT, AaUWIUPOBAHHE, AJTKHIMPOBAHUE, W30MEpHU3ALIMS,
KaueCTBEHHBbIC pPEaKIMU Ha TJIOKO3y (IKCMEPUMEHTAIbHBIE JOKA3aTeNbCTBA  HAJTHUUS
QIBJIETHIHOM W CHOHUPTOBBIX  TPymm B TIIOKO3€), CHOUPTOBOE,  MOJIOYHOKHCIIOE,
MPOMMOHOBOKKUCIIOE W MACISHOKHCIOE  OpokeHue. [ JIMKO3WAHBIM  THAPOKCHI,  €ro
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cneunpuyeckue ceorctpa. [lonsTre o rimko3ugax. [ToHsTHE O TIIOKO3UAAX, UX HAXO0KICHUH B
npupoge. [lomyuenne rimoko3sl. @pykTo3a Kak H30Mep IIIIOKO3bl. Pubo3a m ae3okcupubosa.
[Ipumenenne u Ouonoruyueckasi poiib yriaeBoaoB. OKUCIEHHE YIIIeBOAOB — HCTOYHHK SHEPTHH
JKUBBIX OPraHU3MOB.

Jucaxapuapl. Caxapo3a Kak IIpeJICTaBUTENb HEBOCCTAHABIMBAIOLIMX JAMCAXApUIOB.
Crpoenne, Gpu3MUECKue U XUMUYECKHE CBOWCTBA caxapo3bl. ManbTo3a, JaKTO3a M LEeLI00H03a:
X CTpOCHHE, (HU3MUECKHE W XUMHUYECKHE CBOWCTBa. [wmumponms mucaxapumoB. [lomydenue
caxapa 13 caxapHoil cBekibl. [IpuMenenue caxapossl.

Mosmcaxapuapl. Kpaxman, TIMKOT€H W IEJUII0JIO3a Kak OWOJIOIMYECKHE IOJUMEPHI.
Kpaxman kak cMech aMuiIO3bl M aMHUJIONEKTHHA, €ro (U3WYEeCKHe CBONCTBA. XHMMHUYECKHUE
CBOMCTBa Kpaxmaja: TUApOJIM3, KAaueCTBEHHAas peakuus C HOJAOM U €€ IPUMEHEHHUE IS
oOHapyXeHHUsI Kpaxmalia B IPOYKTaX MUTAHMUSL.

I'mukoren: ocobGeHHOCTH cTpoeHust W cBoicTB.llemmiono3a: crTpoeHne u  ¢uznueckue
cBOMcTBa. XMMHUYECKUE CBOWMCTBA LEJUIIOJO3bI: THAPOJU3, 00pa30BaHUE CIIOKHBIX I(PUPOB.
[Ipumenenne kpaxmana u Hewnoiao3bl. [IpakThueckoe 3HaueHue nosnucaxapuaos. [loHsaTue o
MIPOU3BOJICTBE Oymaru.

HykiiennoBble kucaorbl. Hykneoszunael. Hykneotuasl. HykinemHOBBIE KHCIOTBI  Kak
npupoanbie nonmuMepsl. CoctaB u crpoenne HykiaenHoBbIX kucnoT (JAHK u PHK). I'maponus
HYKJIIEMHOBBIX KHCIOT. PoOJIb HYKJIIEMHOBBIX KHUCJIOT B JKU3HEAESITEIBHOCTH OPraHU3MOB.
Oyukuuu [JHK n PHK. Komnnementaprocts. ['enetnueckuit koa. Mccnenosanue cocrasa JJHK
YeJI0BEKa U ero MPakTUYeCKoe 3HaUEHUE.

AmuHOKHCI0TBI. COCTaB, CTPOCHHE U HOMEHKJIATypa AMUHOKHCIOT. ['OMOJIOTMYECKUI Psf
MpeiebHBIX AMUHOKUCIIOT. M30Mepust peenbHbIX aMUHOKUCTIOT. OnTHYecKas n30MepHsl.

dusnueckue CBOMCTBA NMPeeIbHBIX aMUHOKHUCIOT. OCHOBHbIE aMHUHOKHUCIIOTHI, 00pa3yromue
6enku. CriocoObl MOJSyYEHHUS aMUHOKHCIOT. AMHUHOKHUCIOTHI Kak aM(OTEpHblE OpraHUYecKHe
COCIMHEHUS, PAaBHOBECUSI B PACTBOpax aMHUHOKHUCIOT. CBOMCTBA AMHHOKHCIIOT: KHCIOTHBIE H
OCHOBHBIC  CBOMCTBA; HM30JIEKTpUYECKas TOYKA; AJKWIMPOBAHME M  aALWIMPOBAHHE
aMHHOTPYIIBI; dTepUPHKALNS; PeaKIUU ¢ a30THUCTOM KuciaoToi. KauecTBeHHbIE peakiuu Ha
aMHHOKUCIIOTHI ¢  tuapokcuaom wmeau (I1),  wHuarmapuaom, 2,4-muHUTPO(HTOPOEH30IOM.
Crnenuduueckre KadeCTBEHHbIE peaklUMM Ha apoMaTU4YecKMe M  TeTepOLMKINYECKHE
AMUHOKHCJIOTBHI ¢ KOHIICHTPUPOBAHHOW a30THOI KHCIIOTOM, Ha nuctenH ¢ aneratom ceuHua (I1).
[lonsiTME O LMKJIMYECKHMX aMUAAX — JIAKTaMax M JUKETONMIIepa3uHaxX. buosormyeckoe
3Ha4yeHue [|-aMMHOKUCIIOT.O0IacTi NPUMEHEHNsT aMMHOKHUCIIOT.

IMenTuawbl, ux crpoenue. Ilentuanas cBa3b. AMUAHBIN XapakTep NenTUAHON cBsizu. CUHTE3
enTUA0B. ' Maponns nenTuaos.

Beskn kak npupoansie 6mononumepsl. CocraB u ctpoeHue 6enkos. [lepBuunas cTpykTypa
O0enkoB.  XHMMHYECKHME  METOJbl  YCTaHOBJIEHHUS  AaMHUHOKUCIOTHOTO  COCTaBa U
nocuenoBareabHOCTH. DepMeHTaTUBHBIN T'uaponu3 OenkoB. BropuuHas cTpykTypa OenkoB.
Tpetnunass u ueTBepTHYHas CTpyKTypa OenkoB. Jlucynb(QuaHble MOCTMKM W HOHHBIE U
BaH/IepBaaIbCOBbI (TUAPOPOOHbIC) B3aUMOJACHCTBUSA. XUMHUECKHE CBOMCTBA OEIKOB: IT'UAPOJIH3,
JIeHaTypalus, KauecTBEeHHbIE (I[BETHbIE) peakuuu Ha Oenku. IlpeBpaiieHus OenKOB HUILU B
opranusMe. buonornueckune QyHkuu 6enkoB. JIOCTHKEHHMS B M3YUYEHHM CTPOCHHS M CHHTE3a
O€JKOB.

JemoncTpanuu. 1. PacTBOpUMOCTb yriieBoI0B B BOJIe U 3TaHoJ€. 2. OOpa31bl aMMHOKHUCIIOT.

JlabopaTopubie onbIThl.l. CBolicTBa rmtoko3bl. 2. OmpeneneHue Kpaxmajaa B HMPOLYKTax
nuTaHusd. 3. JKupsl 1 ux cBoiictsa. 4. L[BeTHbIE peakiuy OeIKOB.

2.3.6. Bbicokomousiekyasipabie coeAnHeHUsi OCHOBHBIE TOHATUS BBICOKOMOJIEKYIJISIPHBIX
COEIMHEHUI: MOHOMEp, IOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb Nojaumepusanuu. OCHOBHbIE
CrocoOBbl  TOJIyYEHHsS BBICOKOMOJIEKYJSIPHBIX COCIMHEHMH: peakiuu NOoJMMEpH3alud U
nosmkoHaeHcauuu. Conommmepusanyst. CTpoeHHE U CTPYKTYpa MOJIMMEPOB.

3aBUCUMOCTh CBOMCTB TOJMMEPOB OT CTpoeHHs Mouiekyn.Kinaccupukanus moiuMepos:
1acTMacchl  (IUIACTHKH), 3JacToMepbl (KaydyyKd), BOJIOKHA, KOMIO3UTHL. CoOBpeMeHHbIE
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miacTMacchl  (IUIACTUKM)  (MOJIMATUIIEH, TMOJUIPONMIIEH, IOJUCTUPOJ, MOJUBUHUIXJIOPHL,
¢dToporacr, NOJUATUIIEHTepedTaarT, aKpWI-0y-TaIuEeHCTUPOIIbHBIN IUTACTHUK,
MOJINKApOOHATHI). TepmoruiacTuyHbie u TEPMOPEAKTUBHbBIE IIOJIUMEPBI.
®enondopmanbaeruanbie cMosbl. KommnosutHele MaTepuaibl. [lepcrieKTUBBI MCIIOIB30BaHUS
KOMITO3UTHBIX MaT€PHAJIOB. Y TJIETNIACTUKHY.

Bonokna, mx knaccubukanus. [IpupomHple W XUMHUYECKHE BOJOKHA. VICKYyCCTBEHHBIE WU
CUHTeTHUYecKue BoJIOKHA. [loHsTMe 0 BuCkO3e U aneraTHOM BosiokHe. [lomuadupnbie u
[0JIMaMUJIHbIE BOJIOKHA, MX CTpoeHue, cBoicTBa. [IpakTMueckoe HCHOJIb30BaHUE BOJIOKOH.
Onacromepsl. Ilpuponnelii M cuHTeTMUecKMM Kaydyk. Pesuna u »0onut. Ilpumenenue
nonuMepoB. CuHretnueckue IIeHKM. MemOpanbel. HoBble TexHoOJOrMu JanbHEHIero
COBEPLICHCTBOBAHUS [TOJIMMEPHBIX MaTEPUAIIOB.

demoncrpauuu. 1. O6paszusr miactuxkoB. 2. Komnekuus BosokoH. 3. TlomukoHneHcarus
STUJICHTJIUKOJIS C Tepe(TaneBoil KUCIOTOM.

JlabopaTopHblie onbIThbl. OTHOIIEHHWE CHHTETUYECKHX BOJIOKOH K pacTBOpaM KHUCIOT U
HIEI0YEH.

2.4. Xumus 4 KM3Hb

2.4.1. XumMnuyeckast TexHo10rusi (XuMusi B NpoMbInLIeHHOCTH) OCHOBHbIC NMPHHIHUIBI
XMMHYecKoii TexHoa0ruu.OO0me npeacTaBlieHns O MPOMBIIUIEHHBIX CHOC00aX MOTydeHHS
XMUMHYECKUX BEIIECTB.

IIpon3BoacTBO CepHOIl KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

XumusM mnporiecca. CeIpbe ISl IPOU3BOJICTBA CEPHON KHCIIOTHI.

Texnonornueckas cxema mporecca, Mpolecchl U annapaThl.

MexaHu3M KaTaTUTHYECKOTo JAeicTBUs okcuaa Banaaus (V).

IIpousBoacTBo ammmaka. XumusM Inpouecca. OnpeneneHue ONTHUMAJIbHBIX YCIOBUU
MpOBEACHUS peakuuu. [[puHIUI NUPKYIAUNUN U €T0 peaanu3alys B TEXHOJIOTHYECKON CXEME.

Metasnuyprus. Yepnas metamnyprusi. [[pou3BoacTBo yyryHa.

JlomenHblii  mporiecc  (ChIpbE, YCTPOWCTBO JOMEHHOM TI€YM, XHUMH3M TIpoliecca).
[IpousBoacTBO cTamu B MapTEeHOBCKOM medu. [Ipon3BOACTBO CTalnu B KUCIOPOJIHOM KOHBEPTEPE
U B 2JIEKTPOIIEYaAX.

[IpsiMoii MeTox nony4yeHus xene3a u3 pyasl. L[BetHas metamyprusi.

Opranunyeckuid cunte3. [IpombinieHHass opranuyeckas xuMus. OCHOBHOM M TOHKHM
opranvueckuid  cuHre3. Hambonee  KpyNMHOTOHHaXHBIE MPOU3BOJCTBA  OPraHUYECKHUX
COECIUHEHUHN.

[IpousBojcTBo MeraHosa. [lonmyuenue ykcycHOM KuCIOTHI U (opManbAeruia U3 MeTaHolja.
[Tonyuenue anerata uemwton3el. Chlppe Ui OpraHuveckoil mpombliiuieHHoCcTU. [IpoGrema
OTXOJIOB ¥ MOOOYHBIX MPOAYKTOB. CHHTE3bI HA OCHOBE CHHTE3-Ta3a.

2.4.2. XumMHuA H 3KOJOrusi XUMMHUUYECKOE 3arps3HEHUE OKPYKAIIIEW Cpelbl U  €ro
MOCJIEICTBUS. DKOJIOTUS U MTPoOiieMa OXpaHbl OKPYKaIOIIEH cpefibl. «3eeHas XuMUs.

demoncTrpanuu. 1. Ceipbe 1Sl MPOU3BOJCTBA CEPHON KUCIOTHL. 2. MoJenb KUISILIEro CIOs.
3. XKenesnas pyna. 4. O06pasibl CIIIaBOB XKele3a.

2.4.3. Xumusa u dHepreruka IIpuponHble HCTOYHMKM yriieBoaopoJoB. IIpuponHelii u
MOMYTHBIM HeTAHON Tras3bl, X COCTaB M HCHOJb3oBaHHE. HedTh Kak cMmech yrieBoJOpOIOB.
CocraB HedTH U ee nepepadoTKa.

[lepBuunas u BTopuuHas nepepabotka HedTHu. Ileperonka nedtu. Kpekunr. PudopmuHr.
Hedrenponykrel. OkraHoBoe umcino OeH3uHa. OxpaHa OKpyxkawoleil cpeapl mpu
HedTenepepaboTKe M TPAaHCIOPTUPOBKE HedTenpoaykToB. KamenHnslii yrosis. KokcoBanue yris.
lasudukanus yras. DKOJOTHYECKUE NMPOOJIEeMbl, BOHUKAIOLINE NMPU HCIOJB30BAaHUM YIS B
KaueCTBE TOILJIMBA.

AJNbTEpHATUBHBIE UCTOUHUKH SHEPTUU.
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2.4.4. Xumus ¥ 310poBbe. XuMus Uiy, JKupsel, Oenku, yriaeBobl, BATAMUHBI, (PEPMEHTHI.
Panmonanenoe mwmrtanue. IlumeBsie nobGaBku. IlumieBble 100aBKM, WX KIaCCH(HUKAIUS.
3amnpenieHHbIe U pa3plIeHHbIe MHIIeBbIe 100aBKU. OCHOBBI MUIIEBON XUMHUU.

Xumus B meaunuae. [lonstue o dapmaneBTrnueckoi xumun u apmakonoruu. Pazpadorka
nexkapcTB. JlekapcTBeHHBIE CpeAcTBa, WX Kiaccudukanus. IIpoTuBoMHKpOOHBIE CpencTBa
(cynmbdanmiaMuHbIe TMpenapaTthl W AHTHOWOTHUKH). AHAJIBIeTUKH (ACIUPHH, aHAJIbIHH,
rapaneraMmosl, HapKOTHYECKHWE aHaJIbIeTUKU). AHTUTHCTaMUHHBIE IpenapaTthl. Bspkymue
CpEICTBa.

l'opMoHbl W ropmoHanbpHble mpenaparbl. [IpoGiembl, CBSi3aHHBIE C HPUMEHEHUEM
JICKApCTBEHHBIX IperaparoB. BpenHple TPUBBMKKA W (HAKTOPHI, pa3pyLIAOIIAE 3I0POBBE
(130BITOUHOE TTOTPEOICHNE )KUPHOH MUIIN, KypeHHe, YIOTPEOIeHUE aJIKOTOJIs, HAPKOMAHHUS).

2.4.5. Xumus B noBceqHeBHOI ku3Hu KocMernueckre u naphroMepHbie CpeICcTBa.

boitoBas xumus. [loHSATHE O MOBEPXHOCTHO-AaKTHBHBIX BellecTBax. Morolue U 4YUCTSIUe
cpenctBa. Or6enuBaronue cpenactBa. [IpaBmma Ge3omacHOM pabOThI C €IKUMHU, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMU OBITOBON XUMUHU.

[MurmenTs! U kpacku. [IpUHINTIBL OKpamMBaHus TKaHei. 49

2.4.6. Xumusa B crpourtenbcrBe ['mnc. W3sects. llement, Oeron. Kneu. Ilonbop
ONTUMAJIbHBIX CTPOUTEIBHBIX MAaTEpUAJIOB B IPAKTUYECKOH I€ATEIbHOCTH YeJIOBeKa.

2.4.7. Xumus B ceJibCKOM X03s1licTBe MuHepanbHbIe 1 Opranndeckue ynoopenus. CpeacTta
3alUThl pacTeHui. [lecTnapl: HHCEKTULUIBI, TepOULIUIbl U GYHTUIUABI. PenenienTsl.

2.4.8. Heopranuveckue marepuajbl CTekI0, ero Buabpl. CUIMKaTHAs MPOMBIIIIEHHOCTb.

TpaauiMoHHbIE U COBPEMEHHbIE KEpaMUYECKUE MaTepHaIbI.

CaepxmnpoBosias kepamuka. [loHsTHE 0 KepMeTax, MaTepHraiax ¢ BHICOKOW TBEPIOCTHIO.

2.4.9. Xumusi B coBpemeHHoii Hayke OcoOeHHOCTH coBpeMeHHOUW Hayku. [Ipodeccus
XUMHKA.

Metoi0510rus HAy4HOTO UCCleOBaHUsI. MeToibl HaydHOTO Mo3HaHUs B XUMUU. CyObeKT u
00bekT HaydyHoro mo3HaHus. [locranoBka mpoOsembl. COop wHGOPMAIMKM W HAKOILJICHUE
(hakToB.

l'unoTte3a u ee sKkcrnepuMeHTalbHAs MpoBepKa. TeopeTnyeckoe OOBACHEHHE MOJTYyYEHHBIX
pe3ynbTaToB. MHIyKIMS U IeAYKIHUS.

DKCliepUMEHTalIbHAas  IPOBEpPKa IOJIYYCHHBIX TEOPETHYECKUX BBIBOJAOB C  LEJIbIO
pacnpocTpaHeHuss UX Ha OoJjiee MIMPOKUNH Kpyr OOBEKTOB. XUMHUECKUN aHaIu3, CUHTE3,
MOJENUPOBAHNE XHMHUYECKUX TPOIECCOB U SBIECHUN KaK METOJa HAyyHOTO TO3HAHMSL.
HanocTtpyktypsl.

BBenenue B mpoeKTHYIO eATeNbHOCTh. [IpoekT. TUMbl U BUIBI TPOEKTOB, ATAIBI PeaTu3aluu
npoekta. OcobeHHOCTH pa3pabOTKU MPOEKTOB (MIOCTAHOBKA Iiesied, MOa00p METOAMK, paboTa ¢
JTUTEPaTyPHBIMU UCTOYHUKAMH, O(OPMIICHHE U 3aIIUTA [IPOCKTA).

Nctounuku xumuueckoil nHpopmaruu. [louck xumuueckoid uMHQOpPMAIMKM MO HA3BAHUAM,
uaeHTuGUKaTopam, CTpyKTypHbIM dhopmynam. Paborta ¢ 6azaMu JaHHBIX.

CoBpemeHHbIe HUBUKO-XUMUYECKUE METO/Ibl YCTAHOBJICHHS COCTaBa U CTPYKTYPhI BEIIECTB.

Jemouncrpanumn. 1. [Tumessie kpacutenu. 2. Kpamenue tkaned. 3. OrOenuBanue TkaHei. 4.
Komnekuust cpencts 3amutsl pacteHuid. 5. Kepamudeckue marepuansl. 6. L{BeTHble crekna. 7.
[Tpumeps! paboThl ¢ XUMUUYECKUMU 0a3aMU TaHHBIX.

JlabopaTopHblie onbITHI. 1. 3HAKOMCTBO ¢ MOIOIIMMU cpeacTBamu. 2. Kien. 3. 3HakoMCTBO ¢
MUHEpaJIbHBIMH YIOOPEHUSMU U U3y4EHHE UX CBOMCTB.

2.5. Tunsl pacyeTHBIX 32/1a4

1. Haxoxenne MoneKyasspHON (OpMYIBI YIIIEBOAOPOIa TIO €ro MIOTHOCTH U MacCOBOM JI0TIe
AJIEMEHTOB, BXOSIUX B €r0 COCTAB WJIU 0 MPOJYKTaM CrOpaHUs.

2. Pacdersl MaccoBOH /1011 (Macchl) XUMHYECKOTO COCIMHEHUS B CMeCH. 3. PacueTsl Macchl
(oOBema, KOJTMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIUU, €CIIA OJHO M3 BEIIECTB JIaHO B M30BITKE
(umeer mpumecu). 4. PacueTsl MaccoBOil MM 0OBEMHOUW JTONU BBIXOJA MPOIYKTAa PEAKIIHMH OT
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TEOPETUYECKH BO3MOXKHOTO. 5. Pacuersl TeroBoro >dpdekra peakmuu. 6. PacueTsl 00beMHBIX
OTHOIIEHUH Tra3oB IpU XUMMUYECKUX peakuusx. 7. Pacuersl maccel (00beMa, KOJIMUYECTBA
BEIIECTBA) IPOAYK-TA PEAKLUU, €CIU OJHO U3 BEILECTB JaHO B BUJE PacTBOpa C ONpPEAEICHHON
MAacCOBOW JI0JI€l pacTBOPEHHOTO BemiecTBa. §. Pacuerhl sHEpruM axkTUBAIMM U KOHCTAHTBI
CKOPOCTH pEaKLUu [0 3KCIEPUMEHTAIBHBIM JaHHbIM. 9. PacueT KOHCTaHTBl paBHOBECHS IO
paBHOBECHBIM KOHIIeHTpauusM BeuiecTB. 10. Pacuer paBHOBECHBIX KOHLEHTpaLUil BEIIECTB,
€CJIM M3BECTHBI MCXOJIHbIE KOHLIEHTpAIMM BEIECTB M KOHcTaHTa paBHOBecus. 11. Pacuer pH
pacTBopa CHIBHOM KHCIOTHl M CHJIBHOTO OCHOBAHHs, €CIM W3BECTHA WX KOHIEHTpamws. 12.
Pacuer pH pactBopa cnaboii KUCIOTHI U ¢1Ta00T0 OCHOBAHMS, €CITM M3BECTHA UX KOHIICHTPALIMS U
KOHCTaHTa aucconmarnmu. 13. Pacdyer pacTBopuMocTH coJiv, eciii nu3BecTHa Bennduna ee [1P. 14.
Pacuers! ¢ ncnonb30BaHUEM 3aKOHOB AJIEKTPOJIU3A.

2.6. Tembl npakTHYECKUX PadoT

1. CkopocTh XUMHYECKMX peakuuid. XHUMHYECKOe paBHOBECHE.2. DKCIEPUMEHTAIBHOE
pemienne 3amay no Teme «l'amoreHel». 3. DKCHepUMEHTaJbHOE pEUIeHHE 3a7ad 10 TeMme
«Xanbkorenb».4. IlonydyeHne amMmuaka UM HM3y4y€HUE €ro CBOWCTB. 5. DKCIEpUMEHTAJIbHOE
pereHue 3amad mo TeMe «IJIeMEHTHI MOATPYNIMbl a30Tay. 6. DKCIEPUMEHTAIBHOE peIIeHUE
3aga4 noteMe «Mertauibl TaBHBIX moAarpynm». 7. Ilomydenwe MemHoro Kymopoca. 8.
DKCHepUMEHTATBHOE PEIICHHEe 3a1a4 1o TeMe «MeTauibl mo0ouHbIX oarpynm». 9. [lomyuenue
comu Mopa. 10. M3roroBinenune Mozeneld Mojekyl opraHudeckux BemectB. 11. Ilomydenue
STUJICHA W W3ydeHue ero cBouctB. 12. Ilomydenme Opomdrana. 13. Ilomydenue amerona. 14.
[Tonyyenne ykcycHou kucnotel. 15. Cunte3 stmmanerara. 16. I'maponmns kpaxmama. 17.
Wnentuduxarnus opranndyeckux BeuiecTB. 18. Pacmo3naBanue miactMmacc. 19. PacnosnaBanue
BOJIOKOH. 20. Kpamienue TkaHeil.

2.7. Tembl 10MOJHHUTEJIbHBIX ONBITOB U CHHTE30B

1. Onpenenenrie KaueCTBEHHOTO COCTaBa OPraHUYECKOrO BELIECTBA.

2. Ilosnryyenue MetaHa, u3ydeHue ero cBoictB. 3. [lomydeHue amneTusaeHa u OnbIThl C HUM. 4.
[Tonydyenue stuieHa u cobupanwe ero B razomerp. 5. CuHTe3 muOpomdTaHa. 6. CBoiicTBa
ckunuaapa. 7. Bo3ronka Hadranuua. 8. O6pazoBanue nompodopma. 9. IlomydeHue akposienHa.
10. Tlomyuenme wu3oamwmianerara. 11. CuHTe3 KpacuTens aHWIMHOBOro rosyooro. 12.
CepebOpenne. 13. Kpucrammmsanus u3 nepechiieHHoro pacteopa. 14. [lonyuenue manaxura. 15.
[Tonydyenue sxene3Horo kymopoca. 16. Ilomyuenue ropekoit comm. 17. Ilomydenume Opoma u
Opomuoii Boabl. 18. ITlomydeHume XmopoBomOpoga H COJAHOW KuciaoThl. 19. Ilomydenwme
niupodoproro xenesa (II). 20. [Tonyuenne ruapokcuna xxenesa (I11).21. Cuare3 ruapokapOoHaTa
Hatpus. 22. CuHre3 amoMOKanueBbiX KBacioB. 23. Cuntes xmopuma wmeau (11). 24,
Amomorepmusi. 25. BzaumoneiictBue amoMuHusi ¢ Opomom. 26. ['opeHue yris u cepbl B
paciuiaBieHHOM cenutTpe. 27. BauMoelictBue HUTpUTa HaTpus ¢ Boaou. 28. BoccraHoBieHue
ceuHia Marauem. 29. Oszon B mpobupke. 30. IIpuroToBrneHue KpaxmalbHOTO KieicTepa u
noskpaxmainpHoit Oymaru. 31. Ilomyuenue «kynopocHoro maciay. 32. OOGyriuBaHHe caxapa
cepHoil kucimoTor. 33. Peakmus, koTtopoid Oosiee mATH ThicsAd yer. 34. «JIlucuit xBOCT» W3
nunuHapa. 35. «Heoprannueckuii cagy. 36. Xpycramas osoBsiHHas najodka. 37. Crnas Byna.
38. Bcembimka cmecu nepMaHrasara Kaiusg ¢ raviepuHoM. 39. CBuHLOBBIA LeMeHT. 40.
Benbimka cMecu nepmanraHata kanuss U amomuHus. 41, «Bynkaw». 42, Xumudeckuit
ceprienTapuil. 43. TanncTBeHHas Haanuch. 44. ['paBUpPOBKa IO MEIH.
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YueOHO-TEeMaTHYECKHUI IJIaH

10 xamace (5 4 B Heaemaro, Bcero 170 4)

B mom uucne

Home
Konuuecme | npaxmuueck KOHMPOJIbH
D Tema
0 uacog ue vle
membul
pabomul pabomul
[ToBTOpEeHue u yriuyoneHue
1 3HaAHUH 27 1
OCHOBHBIEC TIOHSATHS
2 OpraHMYECcKON XUMUU 18 1 -
3 YT1eBo0po 16! 41 1 1
Kucnoponconepxamnme
4 OpraHUYECKUE COCTMHEHUS 33 4 1
A30T- ¥ cepocoiepKalue
5 COEIMHEHUSI 15 -
buonornyeckn akTHBHBIE
6 24 2 1
BeIeCTBA
BricokoMonekynsipHbie
7 COEIMHEHUSI 8 2 -
HUTOrO: 166 10 4
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IIpakTHYeckHe M KOHTPOJbHBIe padoThl 10 KiIacce

IIpakTHYeckas padora KonTposabnass paGora Nel 10
1 Nel.«CocraBinenue  mojenei TEME
MOJIEKYJ YTJIEBOJAOPOIOBY «OCHOBBIXUMUWNY
IIpakTnueckas padora KonTposbnass paGora Ne2 10
2 Ne2.«[lonyuenue »stuneHa u TEME «YTIIEBOIOPOIBI»
W3yYEHHUE E€r0 CBOMCTB)
IIpakTnueckas pabdora KonTposbnass paGora Ne3d 1o
3 Ne3.«lTomyaenneOpomaTaHay TEeME «Kucnopoaconepxamue
OpPraHu4eCKUe COCAMHEHHSD)
IIpakTnueckas padora Ned. KonTposbnasa paGora Ned4 10
4 «[lonydyeHueanerona» TeEMe «A30TCOIEpKAIITIE "
OMOJIOTHYECKH AKTUBHBIE
OpPraHNYECKHE BEIIECTBAY
IIpakTnueckas padora NeS.
5 «Ilomyuenne YKCYCHOM
KHCJIOTHI U
M3y4YEHUE €€ CBOMCTBY»
6 IIpakTHyeckass padora Ne6.
«[TonydyeHue sTunaneTaTay
7 IIpakTHyeckas padora Ne7.
«'unponus Kkpaxmanay
8 IIpakTnyeckass pa6ora Ne8.
«M nenTnukanusopraHndeck
UXBELIECTB)»
9 IIpakTnyeckass pa6ora Ne9.
«Pacrno3HaBaHuemIacTMace)
10 IIpakTnyeckas paGora
Ne10. «PacnoznaBanue
BOJIOKOH»
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YueOHO-TeMaTHYECKHUIl IJIaH

11 kaacc (5 4 B Henemo, Bcero 170 u)

B mom uucne

Home
Konuuecme | npaxmuueck KOHmMPOJIbH
D Tema
0 uacos ue vle
memul
pabomul pabomul
Hewmeramnsl
1 5 1
Meranbt
2 6 1
Crpoenue aroma. XuMHYECKas
3 - -
CBSI3b
OcHOBHBIE 3aKOHOMEPHOCTH
4 MIPOTEKAHNS] XUMUYECKUX PEAKIUN 2 1
5 XuMHYecKasi TEXHOJIOTHS
Xumusi B OBITY M Ha CIyxOe
6 obrmrectsa (11 ) - 1
HUTOI'O: 170 13 4
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Y4eOHO-MeTOANYECKOE o0ecnedyeHHe 00PAa30BATEIbHOM AeATeIbHOCTH

1. YueOHO-MeTOAMYECKU KOMIUIEKT. JlaHHBIA y4eOHO- METOMWYECKHI KOMILICKT JUIs
M3ydeHHs yaeOHOTO IpeaMera

2. «XuMus» Ha YrIyOJEHHOM YpPOBHE CpemHero oOmero oOpa3oBaHUS BKIIOYACT
CIIEYIOIINE U3JIaHUS:

3. Xumusi. YrmyOneHHblii ypoBeHb. 10 xmacc. Y4eOHHK € DJEKTPOHHBIM IMPHIOKECHHEM
(aBToprl B. B. Epemun, H. E. Ky3pmenxo, B. U. Tepenun, A. A. Jlpo3nos, B. B.
JIynun).

4. Xumus. YrnyOneHHbIM ypoBeHb. 11 kimacc. YueOHMK C AJIEKTPOHHBIM MPHIIOKEHUEM
(aBTopsl B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3aos, B. B. JIynun).

5. Pabouast mporpamma y4eOHOro mpeamera «XuMush» Ha YriyOJeHHOM YPOBHE CpPEIHETro
obmiero obpazoBanus k YMK mno xumuu B. B. Epemuna, H. E. Ky3smenko, B. N.
Tepenuna, A. A. Jlpo3znosa, B. B. Jlynuna u meTtoauueckue peKOMEHJIALUMH IO €€
coctaBienuto (aBtopsl B. B. Epemun, A. A. [posznos, M. B. Epemuna, 3. IO.
Kepumos).

6. Metoanueckoe nmocobue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko, B. 1. Tepennna,
A. A. lpo3noBa, B. B. Jlynuna «Xumus. YrinyOneHusiii yposenb. 10 kimace» (aBTopsl B.
B. Epemun, B. 1. Maxonuna, O. }0. Cumonosa, 1. B. Epemuna, A. A. [Ipo3nos, 3. 1O.
Kepumos).

7. Metonnueckoe nmocooue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3nosa,
B. B. Jlynuna «Xumus. YrinyoneHnslid ypoBeHb. 11 kmacey (aBropsl B. B. Epemun, H.
B. Bonkoga, H. B. ®upcrona, 1. B. Epemuna, A. A. JIpo3nos, O. FO. Kepumos).
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