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PABOYASA IPOIT'PAMMA
(yroyoJenubiii ypoBenb 10-11 kiace)
IMosicHuTeIbHASA 3aIUCKA

[Iporpamma cocraBieHa Ha OCHOBe mporpammbsl Kypca xumuu st 10-11 kmaccoB
001eo0pazoBaTeNbHBIX YUpekaeHuil (yrimyonéHnslii yposens) aBropa [lysakoB C. A. (Xumus. 10
knacc: yuae0. [l obmeoOpa3oBaT. opraHu3aIyii: yriayo. ypoBeHb/

C. A. Ily3akos, H. B. Mamnuna, B. A. ITonkoB. — 3-e u3a. — M.: IIpocseuienue, 2021. —
320 c.)

Omna pa3paboTaHa Ha OCHOBE CIIEIYIOIMX HOPMAaTUBHBIX JTOKYMEHTOB:

1. ®enepanpHOTO 3aK0HA «O06 00pazoBarmu B PO» o1 29.12.2012 Ne 273 - @3;
2. denepanbHOTO rOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTA CPEIHETO

ob1ero o6pa3oBaHus, yTBEPKAEHHBIM IIpHKa30M MUHHCTEpCTBA 00pa3oBaHus U Hayku PD
or 17 mas 2012 roma Ne 413, ¢ u3MEHEHUSMU U JOTOJHEHUSMHU, BBEIEHHBIMU MPHUKA3AMU
MunncrepctBa o0pazoBanus U Hayku PO ot 29 nexadpst 2014 roga Ne 1645 u ot 31 mexabps 2015
roga Ne 1578.

IMpu cocraBnenun PabGoueil mporpaMMbl HCIONB30BAIMCh METOTUYECKHE PEKOMEHIAINU
W.B. bapermosoii. Padoune nporpammer st 10-11 kmaccos, yrimyOneHHbIH ypoBeHb. [Ipenmernas
muaus C.A. Ily3akosa, H.B. Mamuunoii, B.A. Tlonkosa.

Pabouas mporpamma paccuntana Ha 204 y4eOHbIX yacoB (3 daca B Henmemo). [Iporpamma
npegycMarpuBaeT (POpMUPOBAHHE y ydaluXcs o0Iey4eOHBIX YMEHHI U HaBBIKOB, YHUBEPCAIBHBIX
CII0CO00B IEATETHHOCTH M KIIFOYEBBIX KOMIICTCHIUI: YMEHHS CaMOCTOATEIbHO M MOTHBHPOBAHHO
OpPraHu30BLIBATH CBOIO IMO3HABATCIIbHYIO JACATCIBHOCTD, HUCIIOJIB30BAHUA JJIEMCHTOB
MPUYMHHOCIECTBEHHOTO U CTPYKTYPHO-(YHKLIMOHAIBHOTO aHaN3a; ONpEeleNIeHNs] CYIIHOCTHBIX
XapaKTePUCTHK HM3y4aeMOro OOBEKTa; yMEHHS pPa3BEPHYTO OOOCHOBBIBATH CY)KICHHS, IaBaTh
OIIpefeNieHNs], IPUBOAUTH J0KA3aTeJbCTBA; OLCHUBAHUA M KOPPEKTUPOBKH CBOETrO IMOBEICHUS B
OKpY’KaroIeM MHpE.

JlanHas mporpaMma Kypca XMMHMM ~IpeiHAa3HaueHa Uil yYalluxcsl CpEeIHHUX
0011e00pa3oBaTeNIbHBIX  IIKOJI, KOTOphle B JaJbHEHWIEM IJIAHUPYIOT TIOCTyNaTh B  BY3HI
MeauuHcKkoro npoduist. IlosTromy B Hell nmpexycMOTpeHo yriryOn€HHOE H3yuyeHHEe HEKOTOPBIX TeM
XMMUH, KOTOpble HEOOXOUMbI OYAyIIHM CTyIE€HTaM MEJULUHCKUX BY30B.

Pabouas mporpamma mocTpoeHa 1o suneliHol cxeme. B 10 ximacce mznaraercsi MaTepuan
OpraHnyecKkoi XuMuH, a B 11 kimacce — oO11ell 1 HEeOpraHMYeCKO XHUMHUH.

[MporpaMma cocTaBlieHa Ha OCHOBE CUCHEMHO-0esIMENbHOCMHO20 N00X00d, JEXKalero B
ocaHoBe ®I'OC. DTOT MOAXO0 OPHUEHTHPOBAH HAa KOHKPETHBIC PE3yJILTAThI 00pa30BaHMUS.

1. [lnanupyemMblie pe3yJibTAaThl OCBOCHUS Y4e0OHOI0 mpeaMeTa

Hacrosiimass mporpamMma packpblBaeT —cojepskaHue oOOydyeHHMs XUMHUHM —ydalluxcs
(yrmyOnennsiii ypoBenb) B 10 — 11 xmaccax 001meo0pa3oBaTeNbHBIX YUPEIKICHUM.
IIporpamMMa cocTaBiieHa Ha OCHOBE IporpaMMmbl Kypca xumuu ans 10-11 xmaccos
o011e00pa3oBaTeIbHBIX YUpexaeHuil (yrinyOneHHbli ypoBeHb) aBTopoB B.B.Epemuna, A.A.
Hpoznosa, 1.B. Epemunoii, 2.10. Kepumona, M. «JIpoday, 2017. MaTtepuas COOTBETCTBYET
TpeOOBaHUAM (eIepaTbHOr0 TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa.

Y4eOHUKHU:



Xumus. Yrnyonenssiii ypoBenb. 10 xmacc / B.B.Epemun, H.E. Kyspmenko, B.W.

Tepenun, A.A. [Ipoznos, B.B.JIlyaun — M.: [Ipoda, 2020

Xumust. Yrayonenusiit yposens. 11 knace / B.B.Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. Ipo3nos, B.B.Jlynun — M.: JIpoda, 2020
Cpoxk peanuzanuu paboyeit mporpamMmsl: 2 roa.

B cBs3u ¢ Tem, 4TO coryiacHO yueOHOMY IUIaHy y4eOHBbIN roJi COCTOUT U3 34 Hexenb, a
aBTOpcKas nporpamma 10 kimacca paccuurtana Ha 35 ydeOHBIX Henenb (M3 pacdera 3 Jaca B
HEJIENI0), OJTHAKO B HEH MPEeyCMOTPEHO pe3epBHOE BpeMs (4 yaca), MOITOMY pacIpeiesieHue
BPEMEHU COBIIAJIaeT C paclpeielieHHeM B aBTOPCKOi paboueii mporpamme u nobasneH | yac
Ha 0000lLIeHMe MaTepHaja B KOHIIE ydeOHOro roga B TeMme «BplcokoMouseKynsapHbIe
COEZIMHEHUS.

B mporpammy 11 kimacca Takke BHECEHBI M3MEHEHHs IO pPACHpEiCNICHHIO YacoB B
npenenax TeM. B aBTopckoil mporpamme npeaycMoTpeHo pesepBHoe BpeMms 1 dac. [Toaromy
NIPOM3BEACHO YIUIOTHEHHE Marepuana B TeMe «Hemeramns» - 1 yac u B Teme «CtpoeHune
BellecTBay - 1 gac.

ITporpamMma paccunrana Ha 102 yaca (3 yaca B Heznemto) kak B 10, Tak u B 11 xnaccax.
[IpenycmarpuBaer mpoBenenue B 10 kmacce 10 mpaktuyeckux paboT ¥ 4 KOHTPOJIBHBIX
pabort, B 11 kimacce - 9 nmpakTHYecKuX padoOT ¥ 4 KOHTPOJIBHBIX padoT.

B pesynbrare usyuenus xumun B 10 — 11 kmacce Ha yriyOleHHOM YPOBHE YUEHHK JOJIKEH
3HATh/TMIOHUMATh:

* poib XUMHH B (OPMUPOBAHMM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa H B
IIPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa, B3aUMOCBA3b MEXKIYy XUMHEW U JAPYIMMHU
€CTECTBEHHBIMU HayKaMH;

* BAKHEHUIIINE XHUMUYCCKHUE MOHATHA, OCHOBHBIC 3aKOHbBI XMMHHU, OCHOBHBIC TCOpPHUHU
XHUMHH, BayKHEHIIIIE BCIICCTBA U MaTCpHaAJIbI

* CBOICTBaA HCOPTaHUYCCKUX U OPraHNYCCKUX BCHICCTB, 3dAKOHOMCPHOCTU NPOTCKAHUSA
XUMHNYCCKHX peaKHHfI, BO3MOXHOCTb UX OCYIICCTBJIICHUA

* IJIJAHUPOBAHUE M MPOBEJICHUE XUMHUYECKUX IKCIICPUMEHTOB C COOJIIOJICHUEM MPaBUIT
0e30macHOM paboTHI C BEIIECTBAMHU U Ja0OPATOPHBIM 000PYI0BAaHUEM; YMETh:

¢ COMMOCTABJIATh UCTOPUUCCKHUEC BCXHU PA3BUTHA XHUMHHU C UICTOPUUCCKHUMHU IICPHUOJaMU
Pa3sBUTHA NPOMBIIJIICHHOCTU U HAYKHW IJId NPOBCACHUSA aHalin3a COCTOAHUA, HYTefI Pa3BUTHA
HAYKH U TEXHOJIOTUH;

* QaHANTM3UPOBATh COCTaB, CTPOCHHME M CBONCTBA BEIIECTB, MPUMEHSS IOJIOXKCHUS
OCHOBHBIX XMMHUYECKUX TEOPHI: XUMUYECKOTO CTPOEHUS OPraHUYeCKUX coeAuHeHuid A. M.
BYTJ'IepOBa, CTPOCHHA aTOMaA, XUMHYECKOM CBs3H, BJ'IGKTpOJ'II/ITI/ILICCKOI\/JI Jucconuanuy KMcCJIoT,
OCHOBAaHUN W coOJIel, a TaKKe YCTaHABIMBATh MPUYUHHO-CIECICTBEHHBIC CBSI3H MEXIY
CBOICTBaMHM BEIIECTBA M €70 COCTABOM U CTPOCHHEM;

* IPUMEHATh MpaBUJia CHUCTEMATHYECKOM MEXIAYHApPOJHOW HOMEHKIATYphl Kak
CpeACTBA PA3TUYCHUS U UACHTU(PHUKAIIMN BEIIECTB 110 UX COCTaBY U CTPOCHHMIO;

* COCTaBJIATh MOJEKYJISApHbIE U CTPYKTYpHbIE (OPMYJBI HEOPTaHUYECKUX H
OpPraHMYECKUX BEIIECTB KaK HOCUTeNeH MH(OpMalMKi O CTPOCHHUH BEIIECTBa, €ro CBONCTBAX
Y MPUHAJIC)KHOCTH K ONIPEACIICHHOMY KIIacCy COSIMHEHUM;

* OOBSICHATh TPHUPOJY M CHOCOOBI OOpa30BaHUS XHMHUYCECKON CBSI3U: KOBAJICHTHOM
(moMNsIpHOM, HEMOJSPHON), MOHHOW, METaJUIMYECKOW, BOJOPOAHOU C LEJIbI0 ONMpeaeieHus
XHUMHYECKOH aKTUBHOCTH BEILICCTB;



* XapaKTepHu30BaTh (PU3UYECKHE CBOWCTBA HEOPTaHMYECKHX W OPTraHMYECKHUX BEIICCTB
U YCTaHaBIIMBaTh 3aBUCHMOCTb (DM3MYCCKHX CBOWCTB BEIIECTB OT THUIA KPHUCTALTHYCCKOU
pEIIeTKH;

® XapaKTepI/I3OBaTB 3aKOHOM€pHOCTI/I B MU3MCHCHHHU XHMHNYCCKHUX CBOI\/'ICTB HpOCTbIX
BCIICCTB, BOI[OpO,Z[HBIX COG[[I/IHCHI/II\/'I, BBICHINX OKCHUJI0B U I‘I/II[pOKCI/I[[OB;

* IPUBOJUTHL IIPUMEPBI XMMHMUYECKUX PEAKLUUW, PpAaCKpPbIBAIOIIMX XapaKTEPHBIE
XMMHUYECKHE CBOIMCTBa HEOPTaHWYECKUX M OPraHMYECKUX BEHICCTB M3YYCHHBIX KJIACCOB C
LETBI0 UX UACHTU(UKAIMKN U O0BSICHEHUS 00JIaCTH IPUMCHCHHSI;

® OHpeIleJ'IﬂTI) MECXAaHHU3M peaKHI/II/I B 3aBUCUMOCTHU OT YCJ'IOBI/II\/JI HpOBC)IeHI/IH peaKHI/II/I n
HpOFH03I/IpOBaTB BO3MOXKHOCTH HpOTeKaHI/IH XUMHUYCCKUX peaKuHﬁ Ha OCHOBC THIIA
XHUMHYCCKOH CBSI3M U aKTUBHOCTH PEarcHTOB;

* YCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CITOCOOHOCTH OPTaHMYECKUX COCTUHCHHMA
oT xapaKTepa B3aMUMHOI'0O BJIUSIHUA aTOMOB B MOJ'IeKy.]'IaX C LOCJIBbHO HpOFHOSI/IpOBaHI/IH
MIPOYKTOB PEaKIINU;

* YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XHMHUYECCKOH pEaKiU U CMCIICHHS
XUMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PAaKTOPOB C IIECIBIO OMPECIICHUS ONTHUMATbHBIX
YCJ'IOBI/Iﬁ HpOTCKaHI/Iﬂ XUMHUYCCKUX HpOHeCCOB;

® YCTaHaBJ'H/IBaTI) FGHGTI/ILICCKYIO CBSI3b Memz[y KiiaccaMu H€0p1"aHI/I‘-I€CKI/IX n
OpFaHI/I‘IeCKI/IX BCIICCTB JId O60CHOB3.HI/I$I HpHHHHHHaHBHOﬁ BO3MOXHOCTHU HOHy‘-IeHI/IH
HEOPTaHMYECKUX M OPTaHUYECKUX COCIMHEHUI 3aJaHHOTO COCTaBa U CTPOCHHS,

® HO)I6I/IpaTI) peareHTH, YCJ'IOBI/UI 158 OHpeIlCJ'IflTI) HpO)IyKTLI peaKHHﬁ, ITIO3BOJJIAOIIIUX
peann3oBaTh J1IA0OpaTOpPHBIE M TMPOMBIIUICHHBIE CIOCOOBI TMONYyYEHHUs BaKHEHIIIHNX
HEOPTraHUYECKUX U OPTaHUUECKUX BEIICCTB;

* ONpENEeNATh XapaKTep Ccpeapl B pe3yJbTaTe THAPOJIM3a HEOPraHWYeCKHX U
OpraHWYECKHUX BEIIECTB M MPUBOJIUTH MPUME- Pbl TMAPOJIM3A BEIIECTB B IOBCEIHEBHOU
KHU3HU YeJI0BEKa, OMOOOMEHHBIX MPOLIECCAaX U MIPOMBIIITIECHHOCTH;

* IPUBOJUTH TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUl B MPUPOJE,
MIPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEACITEIBHOCTH OPraHU3MOB;

* 00OCHOBBIBaTh MPAKTUYECKOE HCIONb30BAHHE HEOPTraHUYECKUX W OPTaHUYECKUX
BELIECTB U UX PEaKLUUH B IPOMBIIIJIEHHOCTH U OBITY;

* BBINIOJHATh XWMHMYECKMH OKCIIEPUMEHT [0 pACHO3HABHUIO M IOJYyYECHHIO
HEOPraHMYECKUX M OpPraHMYEeCKHX BELIECTB, OTHOCSIIIMXCA K Pa3IMYHBIM Kjaccam
COCIMHEHUI, B COOTBETCTBUM C TpaBUIaMU M TMpHeMaMH Oe3omacHoW paboThl C
XUMHUYECKUMHU BELIECTBAMU U JJaOOPaTOPHBIM 000pPYI0BAHUEM;

* POBOJMTH PAcCYeThl HA OCHOBE XUMHUYECKUX (OpPMYJT M YpPaBHEHHUH pEaKIHii:
HAXOXXJCHUE MOJIEKYJSIpHOW (OPMYJbl OpPraHMYECKOro BEIIECTBA IO €ro IJIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTAaB WM MO MPOJYKTaM CrOpaHus;
pacueTbl MaccoBOM J0JM (Macchl) XMMHUYECKOTO COEIUHEHHS B CMECH; pacdeTbl Macchl
(oObema, KONMMYECTBA BELIECTBA) MPOAYKTOB pPEAKLMH, €CJIM OJHO U3 BELIECTB JaHO B
M30BbITKE (MMEeT MPHUMECH); pacueThl MAacCOBOW WM OOBEMHOHM MOJNM BBIXOJAa MPOAYKTa
peakuuu OT TEOPETHYECKH BO3MOXKHOTO; pacdeThl TErIoBoro 3¢ @dexra peakuuu; pacyeTsl
OOBEMHBIX OTHOIICHWH Ta30B MpPH XHMHUYECKHX PEAaKIHsIX; pacdyeTsl Macchl (o0bema,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEaKLMU, €CIU OAHO U3 BEILIECTB AAHO B BHJIE PacTBOpA C
ONpeIeJICHHON MacCOBOM J10JIE PaCTBOPEHHOIO BEILIECTBA;



* UCIIOJIb30BaTh METOJbl HAYYHOTO I[IO3HAHMS: aHaJIU3, CHUHTE3, MOJEIMPOBAHUE
XUMHUYECKUX TPOIIECCOB M SIBJICHUM MpPHU PEUICHUH y4eOHO-MUCCIIEeNOBATENbCKUX 3a/ay 0
M3YYEHHIO CBOMCTB, CIIOCOOOB MOMYyUEHUS U pacliO3HABaHUSI OPTaHUYECKUX BEILECTB;

* BJIAJICTh TPaBHJIAMHU 0€3011aCHOTO OOpANICHUS ¢ €IKUMHU, TOPIOYMMH U TOKCUYIHBIMHU
BEIIIECTBAaMH, CPEICTBAMU OBITOBOW XMMHUH;

* OCYIIECTBISTh MOMCK XUMHUYECKONH MH(POPMAIUU TI0 HA3BAHUSIM, UICHTH(PHUKATOPAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIECTB;

* KpDUTUYECKH OICHMBATh M HMHTEPHPETUPOBATH XUMHUYECKYI0 HH(pOpMalmio,
COJepXKaIylocs B COOOIICHUSX CPEACTB MaccoBOi MHQopmanuu, pecypcax WHTepHeTa,
HAYYHO-TIOMYJISIPHBIX CTAThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B IIEIISX
BBISIBIICHUSI OIITMOOYHBIX CYKICHUH 1 (POPMUPOBAHUS COOCTBEHHOM MO3UIINH;

* HAXOJUTh B3aUMOCBSI3U MEXKIY CTPYKTYpoil M (GYHKIMEH, MPUUUHON U CIIECTBUEM,
Teopuell M (pakTamMu MpU aHaIM3e MPOOJIEMHBIX CHTyaIlMii U 00OCHOBAaHWW TPUHUMAEMBIX
PELICHUI HA OCHOBE XMMHUUYECKUX 3HAHUN;

* IPEJCTABIISTH MyTH PeUICHUs TT00aTbHBIX MPOOIEM, CTOAIIUX MEePE YETOBEUECTBOM,
U TEPCIEeKTUBHBIX HAMpaBICHUM pa3BUTHUA XUMHUYECKHX TEXHOJOTHM, B TOM 4HCIE
TEXHOJIOTUH  COBPEMEHHBIX  MaTepHaioOB €  pas3IuyHOW  (YHKIHMOHAIBHOCTHIO,
BO300HOBIISIEMBIX HMCTOYHHKOB CBHIPbs, MEPEepadOTKH W YTWIM3ALUU NPOMBIIUIICHHBIX W
OBITOBBIX OTXOJIOB
HCMOJIB30BATH NPHOOPEeTEeHHbIE 3HAHUS U YMEHHS B MPAKTHYECKOii 1esiITeJIbHOCTH U
MOBCEAHEBHOM KM3HHU 1JIAA:

* IPUHATUS M peaM3allii0 LEHHOCTEeH 370poBOro M Oe3omacHoro obpasa KHU3HH,
OepeKHOE, OTBETCTBEHHOE W KOMIIETEGHTHOE OTHOIIEHUE K COOCTBEHHOMY (DM3UYECKOMY H
MICUXO0JIOTHYECKOMY 3/I0POBBIO;

* HETIPUSATUE BPEIHBIX MPUBBIYEK: KypeHUs, YIIOTPEOICHUS aTKOT0JIsl, HAPKOTHUKOB;

* MUPOBO33pPEHUsS, COOTBETCTBYIOIEIO COBPEMEHHOMY YpPOBHIO PAa3BUTHsS HAYKH,
3HAYUMOCTb HayKd, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BIaJICHUE
JIOCTOBEpHON uWH(MOpMAIMeld O TEepPEeNOBbIX JOCTHKEHUSX UM OTKPBITUAX MHUPOBOM U
OTEYECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHHMSIX 00 YCTpOMCTBE MuUpa U
00111eCTBA;

* TOTOBHOCTH M CIIOCOOHOCTH K 0OOpa30BaHUIO, B TOM YHUCIIE caMO0OOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKM3HU; CO3HATEILHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHON MPOPECCHOHAIBHON U 00IIIECTBEHHON JeATEIbHOCTH;

* SKOJIOTUYECKOU KYJIBTYpPbhI, OEPEKHOTO OTHOIICHUS K POJHON 3eMIie, TMPUPOTHBIM
OorarctBam Poccun u Mupa, MOHMMAaHUS BIUSHUS COIMATBHO-YKOHOMUYECKHUX IPOIECCOB
Ha COCTOSHHE TIPUPOJHOM W COIMAIBbHONW CpEIbl, OTBETCTBEHHOCTH 3a COCTOSHHE
MIPUPOJHBIX PECYPCOB, YMEHUM U HABBIKOB Pa3yMHOIO IPUPOIONOJIb30BaHUSA, HETEPIIMMOTO
OTHOIICHHUS K JCHCTBUSAM, MPUHOCSAIIMM BpPE] DKOJOTHH;, MPUOOPETEHHE OMbITa IKOJIOTO-
HaTPaBJICHHOW JACSITEIbHOCTH;

* OCO3HaHHOTO BBIOOpa Oyaymieli mnpodeccur Kak TyTh M CIOCO0 peanmu3auu
COOCTBEHHBIX KU3HEHHBIX IIJIAaHOB,

* TOTOBHOCTH K TPYAOBOH Mpo(ecCHOHANBHON IesATeNbHOCTH KaK K BO3MOKHOCTH
y4acTHs. B PEUICHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;



* IOTPEOHOCTU TPYAMUTHCS, YBaXEHHE K TPyAy H JIOASIM TpyZa, TPYIAOBBIM
JOCTHKEHUSIM, T0OPOCOBECTHOI'O, OTBETCTBEHHOTO M TBOPYECKOTO OTHOIIEHHS K pa3HbIM
BHJaM TPYIOBOU JEATEIBHOCTH.

2. Coep:xkanue y4eOHOr0 mpeamera

TeopeTuyeckue 0CHOBbI XUMHUHU

CrtpoeHnue BelecTBa

ATOMHO-MOJIEKYJISIPHOE y4YeHHe. BeriecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSL.
KauecTBeHHBIN M KOJUYECTBEHHBIM COCTAB BELIECTBA. MOJISPHAsl U OTHOCUTENIbHAS MOJIEKYJIsipHAas
Macchl BewlecTBa. MonbHas 0Jii M MaccoBas JOJid 3JieMeHTa B BellecTBe. CTpoeHue aroma.
Hyxnuael. M3otonel. Tunel paanoakTUBHOTO pacnajga. TepMOsSAEpHBI CUHTES. SInepHble peakuuu.
[IpumeHeHne paguoHYKIMIOB B MeauluHe. MeTtoa MeueHbIXx aTtomMoB. CoBpeMeHHas MOJENb
cTpoeHust atoma. KopIycKyJsipHO-BOJIHOBBIE CBONCTBa 3/eKTpoHa. KBaHTOBBIE umcia. ATOMHas
opbuTtans. Pactipenenenue 3IeKTPOHOB 10 SHEPTETHYECKIM YPOBHSIM B COOTBETCTBUHU C MPUHITUTIOM
HauMeHbIIeH JHepruu, mpaBwioM XyHaa u mnpuHounoMm Ilaymn. OcoOGeHHOCTH CTpOEHHUs
DHEPTreTUYECKUX  ypPOBHEH  aTOMOB  d-DJIGMEHTOB. OJJEKTPOHHAasS  KOHQUTyparus  aToma.
Kiraccudukarumss XUMHYECKUX DJIEMEHTOB (s-, p-, d-, f-3JeMEHTBHI). DJIEKTPOHHBIC KOH(PHUTYpPAIHH
MOJIOKUTENBHBIX M OTPHUIATENbHBIX HMOHOB. OCHOBHOE U BO30YXKIEHHBIE COCTOSIHHSI aTOMOB.
BanentHble snexTpoHbl. Ilepuoamdeckuii 3akoH. DOpMyIMpOBKAa 3aKOHA B CBETE€ COBPEMEHHBIX
MIpEJICTaBIEHUIl O CTPOEHUHM aroMma. MHpOBO33peHUYecKkoe M HaydHoe 3HadeHue llepromnyeckoro
3akoHa J[. M. MengneneeBa. Pagmyc atoma. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTBHIX
BELLECTB, BOAOPOIHBIX COCAMHEHHM, BBICHIMX OKCHIOB M THIPOKCHUAOB B MEPUOAAX U TpyHmax.
DIEeKTPOOTPULATENBHOCT. XUMHUYECKAsl CBAA3b. DJIEKTPOHHAS MPUPOJIa XUMUYECKON CBA3U. Buasl
XUMHYECKOW cBs3u. KoBaneHTHas CBS3p M €€ XapaKTepPUCTUKU (PHEPrusl CBS3W, JJIMHA CBA3W,
BaJICHTHBIM YyTOJ, KPATHOCTh CBSI3H, MOJSIPHOCTB, MOJIAPU3yeMOCTh). KoBaneHTHas HemonspHas U
noJsipHast cBsi3b. OOMEHHBI W JIOHOPHO-AaKIICNITOPHBIM MeEXaHU3MBI 00pa30BaHMsT KOBAJIICHTHOM
HOJISIpHOM cBsizu. I'eomeTpust Monekyinbl. FMloHHasa cea3pMeTamndeckas CBA3b. BonopoaHas CBsA3b U
ee BJIMSHHME Ha CBOMCTBaA BellecTBa. MeXMOIEKYIISIpHbIE B3aUMOJIENCTBYSA. ArperaTHble COCTOSIHUS
BemecTBa. [a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kialinepona—MenpaeneeBa. 3akoH ABOraupo.
3akoH 00BEMHBIX OTHOIIEHWH. OTHOCHUTENBbHAS TUIOTHOCTh ra30B. CpeqHss MOJsIpHAsS Macca CMECH.
CrpoeHue TBEpABIX TeN: KpUCTAIUIMYECKHWE M aMop(dHble BemecTBa. THUMNBI KPUCTATMIECKIX
pemeToK: aToMHas, MOJEKYJspHas, WOHHAsA, MeTautmdeckas. lloHaTue o0 »areMeHTapHOW s4erKe.
3aBUCHMOCTh (PM3NUECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW pemreTkd. [IpuauHb
MHOrooOpasusi BemiecTB. COBpeMEHHbBIE MPEJCTABICHUS O CTPOCHUU TBEPIBIX, IKHUIAKUX H
razoobpasueix  BemecTB. JlemoncTpamuu. 1.  OOpa3msl  BEIIECTB  MOJIEKYJSAPHOTO U
HEMOJIEKYJIIpHOTO cTpoeHus. 2. Bo3ronka noza. 3. Moaenu monexyin. Kpucrannnuecknue pemeTku.

OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMUYECKUX PeaKkIuii

Kunaccupuxanuss XMMHYECKHX PpeakuMil [0 pa3IuyHbIM [pU3HAKAM  CPAaBHEHUS.
['omoreHHble W reTeporeHHble peaknuu. Kiaccudukamus 1O 3HaKy TEIIOBOTO dddeKra.
O6parumble U HeoOpaTUMble peakuuu. KaTaquruueckue W HeKaTaIUTHYECKHE peakiuu. Peakiuu ¢
W3MEHEHUEeM U 0e3 H3MEHEHHUS CTETIeHN OKHMCIICHHS 3JIEMEHTOB B COSTMHEHUSIX.

OHepreTuka XuMHYecKHX peaknuil. TemmoBoii 5ddexkT XuMHYECKOH peakiuu.
OHIOTEpMUYECKHE ¢ OJK30TEPMHYECKHE peakuud. Tepmoxumuueckne ypaBHeHHs. Teruiorta
o0pazoBaHus BellecTBa. 3aKoH ['ecca u cieAcTBUS U3 HEro. JHeprus CBs3M M dHTanbnuu. [loHsTHE
00 sHTponnu. Bropoii 3akoH TepmoanHamuku. @opmyra bomsivana. Dueprus ['ub60ca u kputepun
CaMOINPOU3BOIBHOCTH XUMUYECKOM pPEaAKIIMH.

Oo0patumMble peaknuu. XuMmuuyeckoe paBHoBecue. Koncranta paBHoBecus. Ilpuniun Jle
[laTenbe. PaBHOBeCHBIE COCTOSIHUS: YCTOWMYMBOE, HeycToWudnBoe, OespazimuHoe. CMmerieHue
XMMHYECKOTO PaBHOBECHS TMOJ ACWCTBHEM pPa3MUYHBIX (DaKTOPOB: KOHIIEHTPAIMH PEAareHTOB HIIN
MPOAYKTOB PEaKLMH, JaBIEHMs, TeMIepaTypsl. Poib cMelieHus paBHOBECHS B TEXHOJOTMYECKHX
npoleccax.



CkopocTh XUMHYECKUX peaKluii, €¢ 3aBUCUMOCTb OT pa3- JUYHBIX (PaKTOPOB: MPUPOJBI
pearnpyronmx BeIIecTB, KOHIEHTPAI[MHN PEarupyromnX BemIeCTB, TEMIIEPaTyphl, HATUYNsS KaTa-
JM3aTopa, MIIONIAIN TOBEPXHOCTH pearupyromnx BemecTs. Peakiu roMOreHHbIE U TeTePOreHHBIE.
3akoH peictByrommx Macc. [lpasunmo Bant-I'od- ¢a. [lonstne o0 sHeprum akThBauu U 00
SHepreTHYeckoM mnpoduie peakuud. Karamu3zaTopbl W KaTanu3. AKTHBHOCT M CEIEKTHBHOCTH
Katanu3aTopa. Ponb Katanu3aTopoB B MPUPOAE M MPOMBIIUIEHHOM MPOU3BOACTBE. DEpMEHTHI Kak
OHMoornYecKue KaTaanu3aTophl.

JdemoncTpanuu. 1. DK30TepMUYECKHE W DHAOTEPMHUUYECCKHE XH- MHUUYCCKHAE pEaKIuu. 2.
TensoBele sIBJICHUS NPU PACTBOPEHHH CEPHOM KHUCIOTHI M aMMHAYHOW CEMUTPHI. 3. 3aBUCHMOCTh
CKO- POCTH PEaKIMH OT MPUPOABI BEIIECTB HA PUMEPE B3aUMO/IEii- CTBUS PACTBOPOB PA3IUIHBIX
KHCJIOT OJIMHAKOBOM KOHIIEHTpA- I[UHM C OJMHAKOBBIMU KyCOYKaMH (TpaHysiaMH) IIMHKA U OJIMHa-
KOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHusi, IIMHKA, )Kelle3a) C paCTBOPOM COJITHOW KHCIIOTHI. 4.
B3anMoneiicTBue pacTBO- pOB CEPHOM KHCIOTHI C PacTBOpaMH THOCYJIb(aTa HATPUS pas3- JIUIHOMN
KOHLIEHTpaMyu U TemnepaTypsl. JlabopaTopubie onbiThl. 1. Karanutuueckoe pasnoxeHue Ie-
pOKcH1a BOJOPOIA.

PacTBopbI

Cnoco0bl BbIpaKeHUS] KOJIMYECTBEHHOTO COCTaBa PacTBOpPa: MaccoBas OIS
PacTBOPEHHOTO BemecTBa (TIPOIIEHTHAS KOHIEHTparus. PacTBopeHme Kak (DU3MKO-XMMHYECKUIT
TpoIiecc.

MucnepcHblie cuctembl. Komtonaneie pacTBopbl. McTuHHbIe pacTBopbl. JucnepcHas ¢asza u
nucriepcuonHas cpeaa. CycneHsuu ¥ dSMyibeuu. 3omu U ren. OnanecueHuus. Dpdext Tungans.
Koarymsnus. Cenumenrtanus. CuHepesnc.

Peakuuu B pacTBOpax 3jeKTpouTOB. KadecTBeHHBIE peaklMd Ha HOHBI B pacTBOpE.
KucnotHo-ocHOBHBIE B3aMOAEHCTBHUS B pacTBOpax. AMdorepHocTs. loHHOE Mpon3BeneHHEe BOABI.
Bomopoxansrit mokazatens (pH) pactBopa. CwiibHBIE B c1a0ble 37eKTpoiuThl. Pacyer pH pacTtBopoB
CHJIBHBIX KUCIIOT U mieniodeld. KOHCTaHTBI Aucconuanny caadblX AJIEKTPOIUTOB. Peakiinu HOHHOTO
oOmeHa. [lomHbIe U coKpallleHHbIe HOHHBIE ypaBHeHUs. [ uaponus conel. ['uaponus mo katuo- Hy,
[0 aHWOHY, 10 KaTHOHY W 0 aHWOHY. Peaknus cpeasl pacTBOPOB COJEH: KHCIOTHAS, IIEIOYHAS U
HelTpanbHast. [lonHelid HeoOpaTUMBIH TUAPOIN3. 3HAYEHUE THAPOIN3a B OMOJOTHYECKIX OOMEHHBIX
nporiec cax. [IppMeHeHne rupon3a B IPOMBIIIIECHHOCTH.

HdemoncTpauun. 1. Ompenenenne KHCIOTHOCTH CpPEIbl MPH TO- MOIIM WHIUKATOPOB. 2.
OS¢ dext Tunnans. 3. O6pazoBaHue KOMIUIEKCHBIX COSIMHEHNH MEPEXOAHBIX METAILIOB.

JlagopaTtopubie onbIThI. 1. Peakinu nonHoro oomMena. 2. CBOCTBa KOJUIOUIHBIX PaCTBOPOB.
3. M'unponus coneii. 4. [lomydeHue U CBOMCTBA KOMIUIEKCHBIX COSTUHEHUH.

OKucIUTeTbHO-BOCCTAHOBUTENbHBIE Tpouecchl OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu. TuOBl OKHUCIUTENHHO-BOCCTAHOBUTENBHBIX peakiuii. OKHCICHHE M BOCCTaHOBIICHHE.
OKHuCIUTENM W BOCCTAaHOBUTEIM. MeETON BJIEKTPOHHOTO M AJIEKTPOHHO-WUOHHOTO —OamnaHca.
[loBeneHue BemiecTB B cpenax C pasHbIM 3HaueHuWeM pH. [lepmaHranar kamusi Kak OKHCIUTEIb.
OKHCITUTETPHOBOCCTAHOBUTEIbHBIE PEAKIIMH B TPUPOJE, TPOHM3BOJCTBEHHBIX TIpOIECccaX M
KU3HEACITEITHHOCTH OPTaHU3MOB.

laabBaHuveckuii jaeMeHT (Ha mpuMepe dieMeHTa JlaHwd- Jis1). XUMHYECKHE WCTOUYHHUKH
TOKA: TaJbBAHUYECKUE 3JIEMEHTHI, aKKyMYJIATOPbl M TOIUIMBHBIE 3JEMEHTHI. DJIEKTPOXUMUYECKUI
PSA HaNIpsDKEHUH (AKTUBHOCTH ) METAJIOB (PSi/I CTaH- JAPTHBIX IEKTPOIHBIX TIOTEHIIMAJIOB).

DJIeKTPOJIU3 PACITIABOB U BOJIHBIX PACTBOPOB AJICKTPOIUTOB (KUCJIOT, IIETOUYEH U COJCH).
[IpakTuyeckoe NPUMEHEHHE OJEKTPONM3a Ui TIONYyYEHHS INENOYHBIX, IIEIOYHO3EMETbHBIX
METaJIJIOB U AJTFOMHUHUSL.

Koppo3sust metamioB: crnocoOb! 3allIUThl METAIIOB OT KOPPO3UH.

JemoHcTpauun. B3aumonelicTBre mnepMaHraHata Kajiusi C CyJdb(UTOM HATpUs B Pa3HBIX
cpenax.



OcHoBbl Heoprannveckoi xumun Kiaccudpukanus u HOMEeHKIATYpPa HEOPraHMYeCKHX

CcOoeJMHEHUH

Baxneiimne Kmacchl HEOPraHWYECKUX BELIECTB. DJIEMEHTHI METAJUIbl U HEMETAJIBl M HX
nonoxenue B llepmogmueckoil cucreme. Kiaccudukanmss M HOMEHKIATypa  CIOXHBIX
HEOPraHMYEeCKUX COCIMHEHUI: OKCHAOB, THIPOKCHIOB, KHUCIOT M cojel. ['eHeTmueckas CBs3b
MEXIy KJIacCaMH HEOPraHM4YeCKUX COeAMHeHWH. VneHTudukauus HEOpraHUYeCKUX BEIIECTB U
HOHOB.

Kommnekcubie coenuaeHus. COCTaB KOMIUIGKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelb,
nurannael. KoopauHanmonHoe uuciio. HoMeHKkmaTypa KOMIUIEKCHBIX COEJUHEHHH. 3HaueHHue
KOMILJIEKCHBIX coelnHeHul. [ToHsTre 0 KOOpAMHALIMOHHON XUMHUH.

Hemerannbl

Bonopoa. Ilomyduenue, ¢usnueckne W XHUMHYECKHE CBOWCTBA (PEaKIMH C METAUIAMH H
HeMeTaJUIaM{, BOCCTAaHOBJICHHE OKCUI0B U cosieit). ['unpuapl. TOMIMBHBIE 3JIEMEHTHI.

lamorensl. OOmias xapakTepuCTHKa OJIIEMEHTOB miaBHOW mnonarpynnsl  VII  rpymnmsl.
@dusnyeckue CBOMCTBA MPOCTHIX BELIECTB. 3aKOHOMEPHOCTH H3MEHEHHS OKUCINTEIIHHON
AKTMBHOCTHU T'aJIOT€HOB B COOTBETCTBHM C UX IIOJIOKEHHEM B Iepuoaudeckoil tadmuue. Ilopsmox
BBITECHEHHS TaJOr€HOB M3 PAaCTBOPOB TaJOTE€HHUIOB. XJIOp — MOJy4YEeHHE B MPOMBIIUIEHHOCTH U
nabopaTtopuy, peakuuu ¢ MeTalaMH M HeMeTajulamMHu. B3aumoneiicTBue Xjopa ¢ BOIOW
pactBopamu 1wesnoueil. Kucimopoansle coennHeHus xjaopa. I MIOXI0pUTE, XJI0paThl U NEPXII0PATHI
Kak TUIHYHbIe okuciuTend. OcobeHHocTH Xumun GTopa, Opoma n moxa. KauecTBeHHast peakuus
Ha 1oJ. ['aoreHoBoA0POAbl — MOJIyYeHHE, KUCIOTHbIE 1 BOCCTAHOBUTENILHBIC CBOICTBA.
XiopoBoaopoa. I'anoreHoBo10poAHbIE KUCIOTHI U UX conii. CoJisiHasi KUCIIOTa U €€ COJTH.
KauectBennnie pPCeaKkiun Ha TaJIOr¢HUAWOHBI. HpI/IMeHeHI/Ie rajore- HOB M WX Ba)KHEHUIIHMX
COEIMHEHUH.

JieMeHTBI MOATpynmbl Kucaopoga. OOmas XapaKkTEpUCTHKA JJICMEHTOB TJIaBHOM
noarpynnsl VI rpynmbel. dusnueckue cBOW- CTBa MPOCTHIX BemlecTB. O30H Kak ajuIOTPOIHAs
Momudukanus kuciaopoaa. Ilomyuenue o3zona. Ozonamopwsi. O30H Kak okucnuTenb. [lo3uTnBHAS 1
HeraTuBHas poJib 030HA B OKpy»Katomien cpene. CpaBHeHHE CBOWCTB 030HA M Kuciopojaa. Boxa u
MEPOKCH BOAOPOAA KaK BO- JJOPOJHBIE COEANHEHUS KHCIOpOoJia — CpaBHEHUE cBOMCTB. [lepokcnn
BOJIOpOJa KaK OKUCIUTENIb M BOCCTaHOBUTENb. [lepokcuasl meramioB. Cepa. AJUIOTpOnusl cepbl.
dusnyeckue W XMMHYECKHE CBOMCTBAa cephl (B3aMMOJEHCTBHE C MeETallaMH, KHCIOPOIOM,
BOJIOPOJIOM, PACTBOpaMH ILENIouei, KHCIO0TaMH-OKHCIUTENSIMH). B3anmoeiiBue cepsl ¢ cyabpUTOM
HaTpus C oOpazoBaHmeM THOCyNIb(ara HaTpus. CepoBOIOpON — IONyUCHHE, KHUCIOTHBIE U
BOCCTaHOBUTEJbHBIEC cBoWcTBa. Cynbhuapl CepHUCTBIN Ta3 KaK KUCIOTHBIN OKcua. OKUCITUTEIbHbIC
U BOCCTAaHOBMUTEJIbHBIC CBOWCTBA CEPHUCTOrO0 rasza. llomydyeHue CepHHMCTOrO Taza B
TIPOMBITIUICHHOCTH | TabopaTopun. CepHucTas kuciora u ee cond. CepHblii anruapun. CepHas Kuc-
nota. CBolicTBa KOHLEHTPUPOBAHHOW W  pa30aBlIeHHOW cepHOM  Kuciotel. /[leiicTBue
KOHLIEHTPUPOBAHHON CEPHON KUCIIOTHI Ha caxap, METa/ulbl, HEMETaJlIbl, Cyabpuasl. Tepmudeckas
YCTOMYMBOCTH CyNb(aroB. KauecTBeHHAs peakiys Ha CEPHYIO KHCIIOTY U €€ COIH.

DJieMeHTHI NOArpynnsl a3ora. O0mas xapakTeprucTUKa 3JIEMEHTOB TJIaBHOH MOArpyHmsl V
rpymmsl. Pu3nUecKue CBOWCTBA MIPOCTHIX BELECTB.

A3ot u ero coenunenus. CTpoeHne MoJeKyJbl a3ota. OU3M- yeCKne 1 XUMHYECKHe CBOMCTBa
azora. llonmydyenue a3zora B NPOMBILUIEHHOCTH M Jabopatopuu. Hutpuabl. AMMuak — ero
nojy4yeHue, (U3NUECKHe U XUMHYECKHe cBoiicTBa. OCHOBHBIE CBOWMCTBA BOJHBIX PAacTBOPOB
aMMHaka. AMMHAK Kak BOCCTaHOBHUTEIb. COJIM aMMOHMS. HOBGIICHI/IG cole aMMOHUS npu
HarpeBanuu. KauecTBeHHas peakuus Ha MOH amMMoHUs. [Ipumenenne ammuaka. OKCHIBl a30Ta, UX
moy- denue u cBoiictBa. Oxcum azota (I). Oxwmcnmenme oxcmma aszora (II) kmcmopomom.
Humepuszamus okcuna azota (IV). Asoructas xucnota u ee cond. HUTPUTHI Kak OKHUCIWTENN U
BOCCTaHOBUTEIN. A30THasl KUCIOTa — (PU3HYECKHE M XUMUYECKUE CBOMCTBA, 10- JIyueHHe. A30THas
KHACJIOTa KaK OKUCIUTENIb (OTHOLIEHHE a30T- HOM KHCJIOTBI K MeETalllaM M HeMeTalllaMm).
3aBUCUMOCTh TPOJYKTa BOCCTAHOBJCHUS a30THOM KHCIOTBI OT AaKTHBHOCTH MeTaula H



KOHILIEHTpAlMM KUCJIOTHI. HuTparel, nx Qusnyeckue M XMMHUYECKHE CBOMCTBA (OKUCIUTEIbHBIC
CBOICTBA M TepMUYECKass YCTOMUHNBOCTE ), IPUMEHEHHE.

®ochop u ero coemumHeHus. Ammorporus (ocdopa. Dusudeckue cpoiictBa (docdopa.
Xumudeckue cBoricTBa (hocdopa (peakiuu ¢ KUCIOPOIOM, TaloreHaMH, METaNIaMH, CIIOKHBIMH
BEIIECTBAMU-OKUCTUTEISIME, Menodamu). [lomydenne m mpume- Henume ¢ocdopa. Dochun.
@ochunpl. Dochopubiit anruapua. OprodochopHast u MeradochopHas KHCIO- Thl U UX COJIH.
KauectBennas peakiusi Ha oprodocdarsl. Pasmoxkenue oprodocdopHoii kucnothl. [Ipumenenne
(hocdopHOIt KUCTOTH U €€ coneid. bronorndeckas poisb ¢pocdaTos.

Hoarpynna yruepoaa. O0mias XxapakTepruCTHKa HJIEMEHTOB INIaBHON MOArpymiisl [V rpymmsl.

VYrnepoa. Amrotporus yriepoaa. CpaBHEHHE CTPOCHHS M CBOMCTB TpaduTa M aiMasa.
OynnepeH Kak HOBas MOJEKYJspHas Gopma yriepoaa. YTolb: XUMUYECKHE CBOWCTBA, MOTydeHHe
u npumenenue yris. Kapouasl. I'maponus xapOupa xameiusi ¥ KapOuga amomuHus. KapOuisl
MEPEXOTHBIX METAJUIOB (Kelle3a, XpoMa W JIp.) KaK CBEepXIpOYHble Marepuaibl. CHHTE3-Ta3 Kak
OCHOBa COBPEMEHHOW NPOMBIINIIEHHOCTH. OKCHABI yriepoaa. YToib M YrapHbli Ta3 Kak
BOCCTaHOBUTENH. Peaknusi yrapHoro rasza ¢ paciuaBamu 1menodeil. CuHTe3 (HopMHAaTOB.
OObpazoBaHue yrapHoro rasa Ipy HETOJHOM CTOpaHuM yriid. brnomorndeckoe AeiicTBHE yrapHOTO
raza. [lomyueHne W mHpuUMEHEHHE YTrapHOTO Ta3a. YTJIEKHCIbIM Ta3: IMOJIydeHHe, XUMHYECKUE
CBOICTBa (B3aMMOJICHCTBHE YTIEKUCIIOTO Tra3a C BOJOW, IIEJI0YaMH, MarHHUeM, IEepPOKCHIAMHU
METaJlIOB). YTONbHAs KUCIOTa W ee coiu. KapOoHaTel W THApPOKapOOHATHI: WX TMOBEIEHHE MPHU
HarpeBanuu. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. ®uznyeckue U XUMHUYECKUE CBOMCTBA KpeMHUs. Peakuuu ¢ yriem, KUCIOPOAOM,
XJIOpOM, MarHheM, pacTBOpaMH IIeNo4dei, cepoBofopoaoM. CHiaH — BOJOPOJHOE COEeNWHEHHE
kpemuusi. Cumnuuabl. [lonydyenue n npumenenue kpemuus. Oxcun kpemuus (IV), ero crpoenue,
(m3nYecKre 1 XUMHYECKHE CBOMCTBA, 3HAYCHNE B IIPUPOJIe U IpuMeHeHrne. KpeMHHeBbIe KUCITOTHI
n ux cond. luaponu3 cunukaToB. CHIMKAaTHBIE MHHEpPAJIbl — OCHOBA 3EMHOW KOpBI.
ATIOMOCUTTUKATEI.

Baaropoanbie (uHepTHBIE) ra3bl. O0IIas XapaKTEPHUCTHKA DIIEMEHTOB TJIABHOW MOITPYTIITHI
VI rpynmbr. OcOOEHHOCTH XUMUYECKUX CBOUCTB. [IpuMeHeHne 611aropoTHbIX Ta30B.

HemoncTrpauun. 1. [openue Bomopoxa. 2. [lomydyenue xisiopa (ombiT B mpoOupke). 3.
OxucnuTenbHBIE CBOMCTBA pacTBopa rumoxiopurta Hatpus. 4. OmbITel ¢ OpoMHON BOmOH. 5.
[TnaBnenue ceprl. 6. ['opeHme cephl B kKuciopoae. 7. BzanMopeicTeue xeie- 3a ¢ cepoid. 8. ['openne
cepoBosoponia. 9. Ocaxnenue cynbpu- goB. 10. CpoiictBa cepuuctoro rasa. 11. JlelictBue
KOHLICHTPUPOBAHHON CEpPHOM KHUCIOTHI HA MEIb U caxapo3y. 12. PactBopHue ammuaka B Boze. 13.
OcHOBHBIE CBOMCTBa pacTBopa ammuaka. 14. Karanuruueckoe okncinenne ammuaka. 15. [lomydenue
okcuna azora (II) m ero oxucnenue Ha Bo3myxe. 16. Jleli- cTBUE a30THOM KHCIOTHI HA Meb. 17.
I'openue dhocdopa B xucmo- poxe. 18. [IpeBparmenne kpacHoro ¢ocdopa B OCTBIA U €T0 CBEUCHUE B
temHore. 19. B3aumogeiicreue ¢ochopHoro anruapuaa ¢ Bomoit. 20. OOpasisl rpadura, anMasa,
kpemHus. 21. 'openue yraproro raza. 22. TyuieHue miiaMeHu YIIeKHCIbIM Ta30M.

23. PaznoxxeHne MmpaMmopa.

JladopaTtopHble onbIThbl. 1. IlomyueHue xjopa u wm3ydeHue ero cBoucTB. 2. CBoiicTBa
xJopcoaepkamux oroenusareneii. 3. CpoiicTBa Opoma, nona u ux coned. 4. M3yuyenue cBoiicTB
CEepHON KWC- JIOTHI M €€ coyiel. 5. M3yueHne CBOWCTB BOJHOTO pacTBopa ammuaka. 6. CBoiicTBa
coneld ammoHus. 7. KauecTBeHHas peakuusi Ha KapOoHAT-MOH. 8. McnbiTaHne pacTBOpa CHIIMKATa
HaTpUs UHAUKATOpOM. 9. O3HaKOMIIEHHE C 00pa3liaMu MPUPOIAHBIX CHIINKATOB.

MeTtajiibl

OO6muii 0630p 31eMeHTOB — MeTa10B. CBOHCTBA MTPOCTHIX BEMIECTB-METAIIOB.
DNEeKTPOXUMHUYECKHN PsI HAMPsDKEHUH MeTauioB. MeTanmmndeckne KPUCTAJUIMYECKHE PEeIIEeTKH.
CrnaBbsl. XapakTeprucTika HanOoiee H3BECTHBIX CIUTaBoB. [lo- mydeHne n mpuMeHeHe MeTaIoB.

lenounblie MeTaabl. OOIIas XapakTepuUCTUKa 3JIEMEHTOB TJIAaBHOW MOATpYHNb! | Tpymmsl.
CBoiicTBa HIETOYHBIX METaUIOB. Pacrmo3HaBaHume KaTMOHOB JNWTHs, HAaTpus M Kanusa. Hatpuii n
Kalliii — TIPEJCTAaBUTENN IINENOYHBIX METaUIOB. XapaKTepHbIE pEeakIuh HaTpus H Kajusd.



[Tomyuenue menouHsx MetanaoB. OKcHasl U MepoKcUabl HaTpust U Kanus. CoequHeHns HaTpus U
kamus. Conmu HATpus, Kanusd, X 3HaA4YeHHE B MPHUPOJIE M KM3HH denoBeka. Coma W eakuii HAaTp —
BaYKHEHIIINE COENHEHUS HATPHUsL.

Bepunnuii, Maruuii, nje04Ho3emMebHbIEe MeTaLIbl. O0IIas XapaKTepUCTHKA JIEMEHTOB
rnaBHoM moarpynmel Il rpynmel.  Bepwuiuii, Mar#uii, 11eJI04YHO3€MENIbHbIE  METaJlIbI.
AmpoTepHOCTh OKCHIa U TUApokcuaa oepuinius. OKkpacka IJIaMEHU COJISIMH IISIOUYHO3EMETbHBIX
METaJUIOB. MarHuii W Kamplui, WX O0O0Imas XapaKTepUCTHKa Ha OCHOBE IIOJIOKEHUS B
ITepuonuueckoi cu- creme snemenTtoB [[. M. MenneneeBa u crtpoenusi atomoB. [lony- yeHue,
¢u3nuecKkue U XMMHUYECKUE CBOMCTBA, MPUMEHEHWE MAarHus, KalbLUus M WX coequHeHuit. Comu
Maraus ¥ KajJblHs, UX 3HaYEHHE B MPUPOJIE U JKU3HM YernoBeka. JKeCTKOCTh BOJIBI M CIO- COOBI ee
ycrpaneHus. AmoMuHUER. PactipocTpaneHHOCTh B ipupoe, (pu3nveckue U XUMHYECKHe CBOHCTBA
(oTHOWIEHWE K KHCIOPOAY, TalloreHaM, pacTBOpaM KHUCJIOT W IIEIO0Yel, allFoOMOTEPMHUS).
[IpomsBoactBo amromuuus. llpumenenne amtoMuHHAS. AMMOTEPHOCTH OKCHAA W THIPOKCHIA
amomuana. Conn amomunus. [lomHoe pasiiokeHHe BOAOH coJiell allOMHHHS CO CIaOBIMHU
JBYXOCHOBHBIMM KHUCJIO- TaMH. AJIIOMHHATBl B TBEpPAOM BUAE M B pacTBope. KommekcHbie
COCIMHEHHUS aJTFOMUHUS.

Metaniabl no6ouHbIX nmoarpynn. OO0mias XapakTepucTHKa MepexoaHbix MetauioB [—VIII
rpynn. OcoOEHHOCTH CTPOEHHWS aTOMOB TEpPEeXOAHBIX MerayuioB. OO0mue Qu3ndeckne u XUMH-
YyecKue CBOMCTBA. [IpuMeHeHe MEeTaIoB.

XpoMm. ODusnyeckne CBOHCTBA XpoMa. XUMHUECKHE CBOMCTBa Xpoma (OTHOIIEHHE K
BOJASIHOMY TIapy, KHCIOPOIY, XJIOpY, pacTBopam kucior). llodydeHne m TpuUMEHEHHE Xpoma.
Coenuuennst xpoma. l3MeHEeHWE OKHCIHUTENbHO-BOCCTAHOBUTENBFHBIX W KHCIOTHO-OCHOBHBIX
CBOWCTB OKCHJOB M THPOKCHIOB XpOMa C POC- TOM CTENEHH OKHCICHUS. AM(OTEpHbIE CBOWCTBA
okcuma u ruapokcuaa xpoma (III). Oxwmcnenme comert xpoma (III) B xpomartbl. Bzanmuble
MePEexX0/Ibl XPOMATOB M JTUXPOMATOB. XpOMAThl M TUXPOMATHI KaK OKHUCIUTEIN

Mapranen. @usnueckue CBOWCTBAa MapraHua. XHMHUYECKHE CBOWCTBAa MapraHua
(oTHOIIEHWE K KHUCIOPOAY, XJIOPY, pacTBopam KucioT). [lomydyeHne w mpUMeHeHHe Maprasiia.
Oxcun map- ranna (IV) xak okucnuTens u kKaTanuzatop. [lepManraHaT Kanus Kak OKUCITUTEINb

Kene3zo. Haxoxnenue B mpupojie. 3HaueHHe *kejeza A opraHu3ma uyenoBeka. dOuznueckue
CBOICTBA kelle3a. XMMHUECKHE CBOWCTBA XKene3a (B3anMOACHCTBIE C KUCIIOPOIOM, XJI0- POM, CEpOii,
yIJIeM, BOJIOHM, KHCIIOTaMH, pacTBopamu coseii). CruraBel skenesza c yriaepoioM. llomydenue u
npumeHeHue  okene- 3a.  CoemuHeHust  kene3a.  CpaBHEHHE — KHUCJIOTHO-OCHOBHBIX U
OKHCITUTEIIEHOBOCCTAHOBUTEILHBIX CBOMCTB ruapokcuma kene3a (1) m rumpoxcuaa sxemeza (III).
Comm xene3a (II) u xxene-  3a (III). Meroas! mepeBona coseii xxene3a (I1) B comu xenesa (1) u
obparHo. [TonHOE pasnmokeHue Bomoi conelt xenesa (I11) co cnabbiMu TByXOCHOBHBIMH KHCIOTAMHU.
OxwucnuTenbHBIC CBOWCTBA coenuHeHni skene3a (III) B peaknmusx ¢ BOCCTAHOBHTEISIMU (HOIUIOM,
CEepOBOJIOPOJIOM M Mefblo). llnanuanele KoMIieKkchl jkene3a. KauecTBeHHblE peaklMW Ha HMOHBI
xenesa (1) u (III). @eppumest, ux nonyuenue u npumernenue.

Mensb. Haxoxnenue B npupoje. buonorudeckas posib. @U3n4ecKue U XUMHUYECKHAE CBOMCTBA
(B3amMoeiicTBUE C KHCIOPO- JIOM, XJIOPOM, CEpOH, KUCIOTAMHU-OKUCIUTEIAMH, XJIOPUAOM Kele3a
(IIT)). ITomyuenne u npumenerne mean. Okeun u ruapokcun mean (I1). Comu menm (I11). Mennsrit
kynopoc. Ammuakatsl Menu (I) m menm (II). Ilomyuenme oxcuma memu (I) BoccTaHoBIeHHEM
runpokcua meau (1I) rimroko3zoit. [lomydenue xinopuna u noauaa meau (I).

Cepebpo. Dm3udeckne W XUMHUYECKHE CBOWCTBA (B3aMMOJEWUCTBHE C CEPOBOJIOPOIOM B
MIPUCYTCTBUH KHCIIOPOJA, KUCIOTa- MU-OKUCTHUTENIMH). OcaxkieHne okcra cepedpa npu AeicTBUN
IIeJIOYN Ha CONM cepedpa. AMMUAKaThl cepedpa Kak oKuciauTe- Jin. KauecTBeHHas peakiius Ha HOHbBI
cepebpa. [Ipumenenue ce- pedpa.

3os10T0. DU3MUECKHE M XUMHYECKHE CBOICTBa (B3aUMOJEICTBHE C XJOPOM, «IIAPCKOM
BOJIKOI»). 3omoToxiopoBogopoaHas kucinora. I'mapokeua 3omota (III). Kommuekcel 3omorta.
Crtoco0bl BBIIEIIEHHUS 30JI0Ta U3 30JI0TOHOCHOM mopozs!. [Ipumenenne 3omora.



Hunk. ®dusnyeckre 1 XUMUYECKUE CBOWCTBA (B3aUMOJICHCTBHE C raJiOr€HAMU, KHCIOPOIOM,
cepoi, BOJOM, pacTBOpaMH KHCIIOT U menodeit). [lomydenne u mpuMeHeHne muHka. AMGOTEpPHOCTh
OKCHJIa ¥l THIPOKCHIA IIMHKA. BaxkHele conu uHKa.

Hemoncrpauuu. 1. Komnekuusa meramnon. 2. Komnekuus munepanos u pyn. 3. Komnekius
«Kemezo n ero cmiaBbl». 4. OkpammBaHue TUIAMEHH COJISIMH IMEJIOYHBIX H IEI0YHO3EMETHHBIX
MeTaysioB. 5. B3ammopelictBue HaTpus ¢ Bojoi. 6. B3ammopelcTBue KambIus ¢ BOJOH. 7.
Komnexuus «Amomunniiy. 8. [lnasinenue amroMuuaus. 9. BzaumoneicTBrue aTrOMUHNS CO LIEJIOYBIO.

10. Amomotepmus. 11. B3anmoaeiicTBre Xpoma ¢ COJITHON KUCIIOTOH 6e3 JOCTyma BO3IyXa.
12. Ocaxnenue ruapokcuaa xpoma (I11) u okucnenue ero nepokcuoM Bojgopoaa. 13. Paznoxenue
nuxpomaTa aMMOHUS. 14. Pa3noxeHune rmepokcuaa BOAOPOIa MO JSHCTBHEM TUOKCHA MapTaHIia.
15. Ocaxnenne runpoxcuzaa skenesa (I1) u okucnenue ero Ha Bo3ayxe. 16. Brigenenue cepedbpa u3
€ro coJyiell JelCTBUEM MEN.

JlagopaTtopubie onbIThI. 1. OKpammBaHue TNIAMEHH COSIWHEHUSMH IIEIOYHBIX METAJUIOB.
2. O3HaKOMJICHHE C MUHEpaJlaMd W BOKHEHIIMMH COCIWHEHUSMU IIEJIOYHBIX METaUIoB. 3.
CBoiicTBa COeAMHEHUH MIETOYHBIX MeTauioB. 4. OKpacka IJIAMEHU COJIIMHU IIEI0OYHO3EMENbHBIX
MetaioB. 14. CpolicTBa MarHust U ero coenuHeHui. 15. CBolicTBa coeAWHEHHMM KalbIus. 16.
Kectrocts Bompl. 17. CBoiicTBa amromunus. 18. CBoiicTBa coenuuenuil aimroMunaus. 19. CeoiicTsa
0JI0Ba, CBUHIA U X coeaunenuit. 20. CpoiicTBa coequneHuit xpoma. 21. CBoiicTBa MapraHua u ero
coenuHeHUH. 22. M3ydueHne MHHEPAJIOB XKele3a.

23. CBolicTBa xene3a. 24. CBolCTBAa MeIU, €€ CIUIABOB U coenuHeHuii. 25. CBOMCTBA IUHKA U
€ro COSTMHEHUH.

OCHOBBI OpPraHu4YecKoii XUuMHHU OcHOBHbIE MOHSATHUS OPraHUYECKO XUMUHU

[TosiBieHue U pa3BUTHE OPraHUYECKON XUMHUM KaKk Hayku. [IpeaMer u 3a1aun opraHuyecKou
XUMUU. MecTo W 3HAUCHHE OPTraHWYCCKOW XMMHHU B CHCTEME €CTECTBEHHBIX HayK. B3amMocBs3b
HEOPTaHUYECKUX U OPTaHUICCKUX BEIIECTB.

Oco0eHHOCTH OpraHWYecKuX BellecTB. [IpUuuHBI MHOTOOOpA3Us OpraHMYECKUX BEIIECTB.
Opranuyeckue BELIECTBA B MPU- pofe. YTIECPOIHBIN CKEeJIeT OPraHuuYeCKOW MOJICKYJIbI, €rO THUIIbIL:
IUKINYeCKre, alukiIndeckne. KapOonukindeckne 1 reTepo- MUKINYECKHe cKeneThl. KpaTHoCTh
XUMUYECKOW CBsI3U (BUIBI CBA3CH B MOJIEKyJaX OPTraHUYECKUX BEIIECTB: OAWMHAPHEIC, IBOWHEIC,
TpoliHbIe). VI3MEeHeHne 3Hepruu CBs3ei MEXIy aToMaMH yTiepojlia MpPH YBEIHMYEHUH KPATHOCTH
cBsi3u. HachllieHHBIe W HEHACHIIEHHBIC COSAUHEHHS.

DJEKTPOHHOE CTPOSHHE M XMMHUYECKHE CBSI3M aroMma yriiepoja. [ mOpuamsanus aToMHBIX
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MOJIEKYJIaX OpPraHU4EeCKUX coequHEHU. IIpocTpaHCTBEHHOE CTPOEHUE OPraHUYECKUX COCIUHEHUN.

XUMHUECKOE CTPOCHHE KaK TMOPSAOK COEIWHEHHS aTOMOB B MOJEKYJE COINIACHO HX
BaJIECHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHUSI OPraHUYECKUX COCIUHEHUN
A. M. DbyrtnepoBa. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHUS MOJCKYII.
CrpykrypHas (opmyina. M3omepusi u uszomepbl. CTpyKTYpHash ¥ TPOCTPAHCTBEHHAs H30MEpHS.
W3omepust yraepogHoro ckenera. M3omepust mnonokeHus. MexkiaccoBasi uzoMepusi. Bumsl
MIPOCTPAHCTBEHHOW m3oMepuu. OnTHIeCKast U30MepHs. ACHMMETPUUIECKUN aTOM YTJIepoa.
OnTtuyeckue aHTUMOABL. XUPATBHOCTh. XHpAIbHbIE M axUpadbHbIE MOJEKYJbl. ['eomeTpuueckas
n3oMepust (IHc-, TPAHCU30MEPH).

OU3NKO-XUMHYECKAE METOJBl HCCIEIOBAHUS CTPOCHHMS W PEaKIMOHHON CIIOCOOHOCTH
oprannyecknx coemuHenuit. Crekrpockonus SIMP, wmacccriektpomeTpus, UHGpaKpacHas
CIIEKTPOCKOMHSL.

DIIEKTPOHHOE CTPOCHHME OPTaHUYECKUX BEIIECTB. B3anMHOE BIUSHIE aTOMOB M TPYIIIT AaTOMOB.
Onektponnbie 3 dexTol. UHNYKTHBHBIN 1 Me30MepHbIN 3¢ dekThl. [Ipencrapienue o pe3oHaHce.

Knaccudukarnmst oprannuecknx BemecTB. OCHOBHBIE KIIACCHI OPTaHUYECKUX COEIUHEHHM.
[IpuHIUIIBI KIACCU(DHUKAIIMM OPraHMYECKUX coeauHeHui. [loHATHE O (YHKIIMOHAJIBHON IpyIIie.



Knaccupukaums opraHudeckux COeIMHEHWH 10 (QYHKIMOHAJIBHBIM TpynmaM. [omosorus.
TI'omonoru. I'omonornueckast pa3HocTb. ['oMosiIoruueckue psibl.

Howmenknatypa opranndeckux BemecTB. MexxayHapoHas (CUcTeMaTnieckas) HOMEHKIATypa
OpPraHWYEeCKHX BEIIECTB W TMPHUHIHUILI O0pa30BaHUS HA3BaHWW OPraHWYECKUX COCIUHEHUU.
PaunonanbsHas HOMEHKIATYPA.

Knaccudukanus 1 ocoOCHHOCTH OpraHuvyeckux peakiuii. CrocoObl 3ammcedl peakuuili B
oprannyeckord xumMuu. Cxema W ypaBHEHHE. YCIOBHS TMpoBeAeHHs peakmmid. Kiraccudukarms
peaklUMii OpraHMYeCKUX BEIIECTB [0 CTPYKTYPHOMY IPU3HAKY: 3aMEIICHHE, MPUCOCIUHEHUE,
otuieryieHne. PeaknuoHHble LEHTpbl. llepBoHauanbHblE MOHATHS O THUINAX M MEXaHU3Max
OpraHuyecKux peaknuii. [ OMONUTUYECKUN U TEeTEPOTUTHUYECKUI Pa3pblB KOBAJIGHTHOW XMMUYECKON
cBsi3u. CBOOOTHO pajIMKaJbHBIA U MOHHBIH MeXaHU3MbI peakiuu. [loHsTre o cB0O0OIHOM pajuKae,
Hykneogpune, snekrpoduie, KapOokaTHoHe K KapOanuone. OOO3HaYeHHWE HOHHBIX pEaKIUH B
opranndeckod xumuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKUUU B OPraHUYECKOM XUMUU.
Wnentudukanys opraHndeckux COeMHEHUN. ['eHeTH Yeckast CBsI3b MY KjaccaMy OPraHuYeCKUX
COCIMHEHUN.

demoncTpanuun. Mojenu opraHu4ecKiuX MOJIEKYJI.

YraeBogopoabl

3
AJIKaHBI. SHGKTpOHHOG U TOPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJbI MCTAHA. Sp -

l'uGpunuzanus opoburanelr aToMoB yriaepona. ['omonoruueckuii psix u odmas Gpopmysa alKaHOB.
Cucremarnyeckas HOMEHKIIATypa allkaHOB M pafinKaioB. M3omMepus yriepogHoro CKeeTa aTKaHoB.
Honsmue o rongopmayusix. du3MuecKkue CBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH HM3MEHEHHS
(u3nyecKknx CBOMCTB. XWMHUYECKHE CBOWCTBA QJIKaHOB: TaJIOTEHUPOBAHHWE, HUTPOBAHUE,
NETUAPUPOBAHNE, TEPMHUYECKOE pasioXKeHne (MHUPOJH3), TOpPEeHHEe KaK OJWH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIA B IMPOMBIIUICHHOCTH W OBITY, KATaJMTHYECKOE OKHCICHHE, KPEKHUHI Kak
CrocoObl TOJyUYeHHsI BaXKHEWIINX COCJAMHEHUN B OPraHUYECKOM CHHTE3e, M30MEpU3alus Kak
CIOCO0 TIOJIYYCHHUSI BBICOKOCOPTHOTO OcH3WHA. MeXaHW3M peaklud CBOOOIHOPAIUKAILHOTO
3aMenieHus (Ha mpuMepe XJIopupoBaHus MeTaHa). CUHTETHYECKHE CIOCOOBI MOJIyUCHHUS aJIKaHOB.
MeTo- bl OTyYeHUs alIKaHOB W3 aJIKWJITaJOreHHI0B (peakuus Bropia), nexapOoKCHInpOBaHUEM
cosieli KapOOHOBBIX KHCIIOT M DJIEKTPOJIM30M PAcTBOPOB COJIel KapOOHOBBIX KUCIOT. Haxoxaenue
QJIKAHOB B TIPUPOJIC U IPUMCHEHHE aJIKaHOB.

Huxmoankanbl. CTpoeHHE MOJEKyN NHKIOATKaHOB. OOmas QopMmyna IUKIOATKAHOB.
Howmenknatypa mukinoankanoB. Mzomepusi IUKI0ATKAaHOB: YTJIEPOAHOTO CKEJeTa, MEXKIaccoBas,
MPOCTPAHCTBEHHAss  (LIUC-TpaHC-U30Mepus).  HampsbkeHHbIe M HEHANPSDHKCHHBIC ITUKIIBL
Crierudmka CBOWCTB IUKJIOANIKAHOB C MallbIM pa3MepoM IHKIA. XWUMHUYECKHE CBOMCTBa
LUKJIONPOIIaHa: TOPEHHUE, PEeAKIMU NPUCOCIUHEeHHs (TUIPUPOBAHUE, NMPUCOSAUHEHUE TaJOTCHOB,
raJIoreHOBOZIOPOJIOB, BOJBI) M ULMWKIOTEKCaHAa: TOPEHHE, pPEaKIWW PaJUKaIbHOTO 3aMEeleHHs
(x1opupoBanue, HUTpoBaHue). [lomydeHne NUKII0ATKaHOB U3 aTKAHOB U JIUTAJIOTEHAIKAHOB.

AJIKeHbI.  DJEKTPOHHOE ¥  TPOCTPAHCTBEHHOE  CTPOEHHE  MOJIEKYJIbI ITHJICHA.
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¢dopmyina ankeHoB. HomeHknaTypa ankeHoB. M30MepHst alIKeHOB: YTIIEPOJHOTO CKEJIEeTa, MOJIOKEHHUS
KpaTHOW CBsI3M, IMPOCTPAHCTBEHHAsl (IFe0- METpUYECKas H30MEpHs, WU IUC-TPAHC-U30MEPHs),
MeXKaccoBasi. DU3MYECKHUE CBONCTBA aJIKEHOB. XHUMHUYECKHME CBOMCTBA alkeHOB. Peakuuu
AMEKTPOPHUILHOTO TIPUCOEIWHEHHsI KaK Crmocod TmoiydeHus (DYHKIIMOHAIBHBIX TPOU3BOIHBIX
YIJIEBOAOPOIOB: THAPUPOBAHUE, TAIOTCHUPOBAHUE, THIPOrATOreHUPOBAHUE, TUAPATAIUS AJKEHOB.
MexaHu3M 2JIeKTpOUIHLHOTO TPUCOCIWHEHUS K ankeHaM. lIpaBmiio MapkOBHHKOBA W €TO
OOBSICHEGHHE C TOUKH 3PSHHMsI SJIEKTPOHHOUM TeopuH. PajukanbHOe MprcoeanHeHue OpOMOBOI0POIa
K QJIKeHaM B TPUCYTCTBUM IEepeKucell. BzanmoielicTBre alkeHOB ¢ OpOMOM U XJIOPOM B Ta- 30BOH
(aze mpm BBICOKOHN Temmeparype wim Ha cBeTy. OKHCIeHHe AallkeHOB: TOpEeHHEe, OKHCIIECHWE
KucnoponoM B mpucytctBun xiopunos namianus (II) m memu (II) (Bakep-mporuecc), okuciieHune



KHCIIOPOJIOM B TPHCYTCTBUH cepedpa, OKHCICHHE TOpSYMM MOJKUCICHHBIM pacTBOPOM
TepMaHTaHaTa Kajus, OKHC- JICHWE TepMaHTaHaToM Kamus (peakuuss Baraepa), o30HMpOBaHHE.
KavecTBeHHbIE peakuMU Ha JBOWHYIO CBSI3b. [IpOMBINUICHHBIE M J1a0OPaTOPHBIE CIIOCOOBI
MoJTydeHus ankeHoB. [lomyueHne alkeHOB AETHAPUPOBAHUEM AIKAHOB; PEAKIMeN SJTMMHHAPOBAHUS
W3 CIUPTOB, TaJOTE€HAIKAHOB, MUTATOTeHankaHoB. [IpaBmimo 3aiinieBa. Ilommmepusamus amKkeHOB.
[Momumepusanus Ha karanuzaropax llurmepa—Harra. [loawdTHineH Kak KpPyNMHOTOHHAXKHBIN
MPOAYKT XMMUYECKOTO MPOM3BOACTBA. [ [puMeHeHre anKkeHoB (3TUJICH U TIPOTIHJIEH).

Aaxaauenbl. Kmaccudukarms amkaaieHoB 0 B3aNMHOMY PacIIOIOKEHUIO KPaTHBIX CBSA3EH B
MoJiekyje. (OcoOEHHOCTH 3JEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOCHHS CONPSIKEHHBIX
ankagueHoB. O0mas ¢opMyna ankagueHoB. HoMeHKIIaTypa u n3omepus amkaaneHoB. Ou3ndeckue
CBOMCTBA aJIKaJUCHOB. XMMUYECKHE CBOMCTBA allKaJIMEHOB: PEAKIH MPUCOSTNHEHHUS
(ruzpupoBaHUe, TAIOTEHUPOBAHKE), FOPEeHUs U nonuMepuzanuu. 1,2- u 1,4-Ilpucoeaunenue.
[Nomyuenue ankaaueHoB. CuHTe3 OyTamumeHa w3 OyrtaHa u dtaHona. [lomumepmzanus. Kaydykw.
Bxman C. B. JlebeneBa B monyueHHe CHHTETHYECKOTO Kayuy Ka. Bynkanuzamus kay4dykoB. Pe3una.
MHoroo0pa3zue BUOB CHHTETHYECKUX KaydyKOB, X CBOMCTBA M IPUMEHEHHE.

AJIKUHBI. DJJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHWE MO- JIEKYJbl alleTUJeHa. Sp-
['mbpunmzanus opbutanelr atoMoB yriaepona. ['omomorudeckuii psa u odmas (hopmysa aaTKUHOB.
Howmenknatypa ankuHoB. M3oMepus anKWHOB: YIIEPOIHOTO CKENETa, MOJIOKEHHs KPaTHOH CBSI3M,
MexkiaccoBasi. dusnmueckue CBOWCTBA aJKUHOB. XMMHUYECKUE CBOWCTBA aJKWHOB. Peakuuun
MPUCOCANHCHHUA KaK CHOCO6 IMOJIy4Y€HUs1 IMOJIUMEPOB MW JPYruxX IOJIC3HBIX IMPOAYKTOB.
lunpupoBanue. Peakiinu nmpricoeIMHEHUS TAIOTEHOB, TAJIOT€HOBOIOPOJIOB, BOBL. TprMepu3aius u
auMepu3anus aueTwieHa. Peakuuu 3amerieHusi. KuCIOTHbIE CBONCTBAa AJKMHOB C KOHIIEBOU
TPOIHOI CBs3bI0. AueTwieHHIbl. B3anMoaeiicTBUe alleTUIICHUIOB C TajoreHaukaHaMmu. [ opeHue
anerunena. OKHCICHHE alKMHOB pPAacTBOPOM TiepMaHTaHata Kanws. llomydyeHne aneTuiieHa
MMUPOJIM30M ME€TaHa U Kap6I/IIlHBIM METOAOM. CuHTEe3 alIKMHOB AUTKUJIMPOBAHUCM allCTUIINI0B.
[Tpumenenue auerunena. ['opeHue aneTniaeHa Kak HCTOYHUK BHICOKOTEMIIEPATypHOTO TUIAMEHH IS
CBapKH U PE3KU METAJIOB.

Apenbl. Vctopusi otkpeitust Oenzona. [lonsarue o6 apomarnynoctu. IlpaBuiio Xrokkers.
HeGenzonanpie apomaruueckue cuctembl. COBpeMEHHBIE MpPEACTaBICHHS 00 HJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHHH OeH3oia. OOmias ¢opmyna apeHoB. M3oMepus W HOMEHKIJIATypa
romoJoroB Oenzomna. Mzomepus au3aMenieHHBIX OCH30JI0B Ha NpuMepe KcuioioB. dusnyeckne
cBoiicTBa OeH3oya. XWMHUYeCKHe CBoWcTBa OeH3osa. Peaknmm 3amernieHus B OCH30JBHOM SIpe
(amexTpoduIbHOE 3aMEIIeHHe): TaJOreHHPOBaHNe, HUTPOBAHNE, ANKIIIMPOBAHUE, allMIUPOBAHHUE,
cynbdupoBanre. MexaHU3M peakvH IEKTPOPHIHLHOTO 3aMelleHus. Peakiuy mprucoeJMHeHUs K
OeHzony (TUApUpOBaHWE, TalOTEHUPOBaHWE (XJIOPUPOBAaHWE Ha CBETy). Peakuus TOpeHHS.
Oc0OEHHOCTH XUMHYECKUX CBOMCTB aTKHIOCH30JIOB HAa IpHMEpEe TOyoJia. B3anMHOE BIUSHUE
aTOMOB B MOJIEKyJe Toiyona. [IpaBuia opHeHTaUWu 3aMeCTUTENed B PeakUusX 3aMellCHUs,
XnopupoBanue Tonyona. OKHCICHHE aJIKWIOCH30J0B pPAacTBOPOM TIepMaHTaHaTa  Kalus.
lanorenupoBanue ankuiOEH30JI0B B O0KOBYI Iienb. HurpoBanue nutpoOeH3osa. [lomyueHue
OeHzona 1 ero romoJoros. [IpuMeHeHne romonoros 6eH3oa.

I'enernyeckas CBSI3b MEKIY PA3THYHBIMH KJIACCAMH YTIJIEBOI0POA0B. KauecTBeHHBIC
peaxIu Ha HeTpeAeNbHbIC YTIIEBOAOPOIbI.

l'anorenonpou3BoaHbIe YIiIeBOJOPOAOB. Peakiuy 3amenieHus: rajoreHa Ha THIPOKCHI,
HUTPOTPYIITy, IHAHOTPyMITy,. JlelicTBe Ha TaJOTeHNPOW3BOMHBIE BOJHOTO W CIHPTOBOTO
pactBopa 1mesnoud. CpaBHEHHE PEAKIHMOHHOH CIIOCOOHOCTH allKWil-, BHHWI-, (QEHWI- U
OCH3MITANIOTEHNIOB. B3anMopelicTBue TUrajoreHaqKkaHOB C MarHheM W IWHKOM. [loHsTne o
METaIJIOOPTaHUYECKUX COCTUHEHHAX. VCromp30BaHe TallOTeHOIPON3BOAHBIX B OBITY, TEXHUKE H
B CHHTE3E.

Hemoncrpauuu. 1. CocraBnenue mMojenel MOJEKya ajlkaHoB. 2. bpoMupoBaHue rekcaHa Ha
ceery. 3. l'openue Merana, sTwieHa, anetuieHa. 4. OTHOIICHWE METaHa, DTUJICHA, AIlCTHJICHA |
OeH3olla K pacTBOpaM IepMaHraHara Kaius U OpoMHOH Boxe. 5. IlomyueHue STHIeHa peakuuei



neruapatainuu 3taHona. 6. [lo- myyeHue amerwieHa ruAposM3oM kKapouma kanbius. 7. OxuciieHue
TOJTyOJIa PacTBOPOM TiepMaHTaHata kanus. 8. [lomydenne ctuposa aemnonrMepru3annuel moIucTUpoIIa
Y UCIIBITAHKUE €T0 OTHOIICHHS K PACTBOPY NIEpMaHTaHaTa KaJIus.

Kuciopoacoaep:xaniue opraHuveckue coenHeHns

Cnuptel. Kinaccudukaiusi, HOMEHKIATYpa ¥ WU30MEPHUSl CIUPTOB. | 'OMOJOTHUYECKUHU Psij |
obmass (opMmyna TpeneNbHBIX OJHOATOMHBIX CHUPTOB. DU3WYECKHEe CBOHCTBA MPEAEThHBIX
OJTHOATOMHBIX CIHPTOB. BomopomHas cBS3b MEXIy MOIEKYJIaMHd W ee BIMSHHE Ha (hU3NYecKue
CBOMCTBA CIUPTOB. XWUMHYCCKHE CBOWCTBA CIHPTOB: KHUCJIOTHBIC CBOWCTBa (B3aMMOICHCTBHE C
HaTpUEM Kak crocod YCTaHOBIICHHS HAIWYUS THIPOKCOTPYIIBI); PpEaKIHd 3aMelIeHUs
TUJIPOKCUIILHON TPYIIBI HA TJOIeH KaK CIIOCO0 MOJTYYCHHs PacTBOPUTENCH; MEKMOJICKYJ/ISIpHAsS U
BHYTPUMOJIEKYJIIpHAsl JeTUpaTalus; oOpa3oBaHHE CIIOKHBIX 3(PHUPOB C HEOPraHUYECKUMU U
OPraHWYEeCKUMH KUCJIOTaMM; TOpeHHUe; okuciieHue okcunoMm menu (II), moaKuCIeHHBIM pacTBOPOM
MepMaHTaHaTa Kallds, XPOMOBOH CMECBHIO; pPEaKIMW YTIIEBOJIOPOJHOTO pajuKaia. AJKOTOISTHI.
lunponus, ankuimpoBaHue (CUHTE3 MPOCTHIX 3(GUpoB 1o BuibsimMcony). [IpoMBINUIEHHBIH CHHTE3
Metanona. [lo- mydeHue sTaHONa: peakuus OpOKeHHUS TIIIOKO3bI, THApaTaus stuienHa. [Ipuvenenne
MeTaHola U dTaHona. PHU3MOJIOTHUEcKoe JIEHCTBHE MEeTaHOoJja M JTaHOJa Ha OPraHu3M dYesloBeKa.
MHOroaToMHbBIC CIUPTHL. DTUJCHIJIMKOAL M TIIMIEPUH KakK MPEJICTABUTEIN MPEACIbHBIX
MHOTOaTOMHBIX CIUPTOB, UX (PU3UYECKHE M XUMHUYECKHE CBoWcTBA. KadecTBeHHas peakius Ha
MHOTOATOMHBIE CIIUPTBI W €€ TPUMEHEHHWe Uil pAaclo3HaBaHWsS TIIMIEPUHA B COCTaBe
KocMeTHYecKuX cpenctB. CuHTE3 IMOKCaHA W3 ATUIICHTIUKOISA. TOKCHYHOCTH
sTHNEHTINKOISA. [IpakTnieckoe mpuMeHeHHEe YTHIICHTIINKOIS U TIIHIEPHHA.

IpocThie 3¢upbl Kak H30MEPHl TPEAECTHHBIX OAHOATOMHBIX CIHUPTOB. CpaBHEHHE WX
(pU3MYECKMX M XUMHYECKUX CBONCTB CO CHHUPTaMU. Peakiiusl pacileluieHduss MPOCTBIX 3(PUPOB
HOJIOBOJIOPOJIOM.

®enoanl. CtpoeHne, n3oMepuss 1 HOMEHKJIaTypa (eHonoB. B3anMHoe BiusHHE aTOMOB B
Moutekyie (heHona. Pusnyeckue U XUMUYECKUE CBOMCTBA (PeHoIa U Kpe30s10B. KucinoTHbie cBoWiCcTBA
()eHOTIOB B CpaBHEHHH CO CIIMPTaMHU: pEaKIUU C HaTpHeM, THAPOKCHIOM Harpus. Peakiuu
3aMelleHus B OCH30JIbHOM KOJIblle (rajioreHupoBaHue (OpomMupoBaHue), HUTpoBaHue). OKUCICHUE
(enonos. KauectBeHnbie pe- akuuu Ha penoi. [lonydyenue denona. [Ipumenenue genona.

Kap6onuabubie coenmHeHusi. AIBIACTUABI U KETOHBL. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHHE KapOOHWIBHOW TpPYNNBl, €€ TMOJAPHOCTh W ToispusyemocTs. Knaccupuxamnms
aNbAETUA0B U KeTOHOB. CTpoeHUE NMPEeAebHBIX albIeTuI0B. ['oMoIornyeckuii psii, HOMEHKIIATYypa,
M30MepHUsl TIPENeNbHBIX anbaerugoB. CTpoeHHe MOJICKYJbl AaleToHa. | OMONOTHYecKHil psf,
HOMEHKJIaTypa W wu3oMmepus keToHoB. OOmias (opMmyiia IMpeneibHBIX albJCTUIAOB M KETOHOB.
Odwusndeckne CcBoiicTBa (opManbleruaa, aneTanbleruia, areToHa. XHWMHUYEeCKHe CBOWCTBa
MIpeNIeNbHBIX allbJCTHAOB M KETOHOB. Peaknny nmprcoeanHeHns BObI, CITUPTOB, IMAHOBOAOPOAA U
runpocyibpura Harpus. CpaBHEHHE PEAKIMOHHOW CIIOCOOHOCTH ajbJCTHJIOB M KETOHOB B
peaxusaX MpUCOeAMHEHUs. Peakiuy 3aMelieHusi aTOMOB BOJIOpOJa IPH YIJIEPOJAHOM aToMe Ha
ramored. llommmepmzamms ¢opmanpaernga W - ameranpaeruga. OxucieHne KapOOHHMIIBHBIX
coenuHeHnid. OCOOCHHOCTH PEaKIK OKUCIEHUs arleToHa. CpaBHEHHE OKHCIICHUS aIbICTHIIOB U
keToHOB. ['mimpupoBanme. BoccraHoBneHHWe KapOOHWIBHBIX CO- EAWHEHWH B CIUPTEHIL
KauecTBeHHble peakiuy Ha aIpJETUAHYIO Tpymmy (peakmust «cepeOpsHOro  3epKaiay,
B3aumoelicteue ¢ ruapokcunom wmemu (II)). OcoGennoctu dopmanbaeruna. Ilo- mydenue
MIpENIeNbHBIX allbJIETUOB: OKHCIIEHHE CIMPTOB, THApaTanusa anernieHa (peakuus Kydeposa),
OKHCJICHHEM JTHJICHA KHCIOpoAoM B mpucyTcTBuH xiopuaa namwtagus (II). Ilomydenue armerona
OKHCIIEHUEM TIPOITaHOIA-2 U PA3IIOKEHUEM KalbIIMEBOH WM OApUEBOW CONM YKCYCHOW KHCIIOTHI.
ToxcuuHOCTH anmpAETHAOB. BakHelmye mpeacTaBuTeNn anbIeTHA0B M KETOHOB: (hOpMaslbJeTu I,
YKCYCHBIH aJbAeTU]I, alleTOH U X MPAKTUIECKOE UCIIOIb30BAHUE.

Kap6onoBbie kucaorbl. CTpoeHHE IMPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
Kimaccudukarus, w3oMepuss W HOMEHKJIATypa KapOOHOBBIX  KHCIIOT. ODJIGKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCWIBHOUM rpymibl. ['omMonoruueckuii psin u obmias (opmyiia



MPENIebHBIX ~ OJJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. DU3NYeCKHe CBOWCTBAa MPEICIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha TPUMEpPe MYpPaBbHHOH, YKCYCHOH, TIPOMHUOHOBOM,
MaJbMUTHHOBOW W CTEapUHOBON KHUCIOT. BOMOpOaHBIC CBs3M, acconuaius KapOOHOBBIX KHCIIOT.
XuUMUYeCcKre CBOWCTBA IPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KHCIOTHBIE CBOWCTBa
(M3MEHEeHHEe OKPacKd WHIWKATOPOB, PEaKIHH C aKTHBHBIMH METalJIaMH, OCHOBHBIMHU OKCHJAMH,
OCHOBAHMSIMH, COJISIMH). V3MeHeHue Cuiibl KapOOHOBBIX KHCJIOT IPH BBEJACHUU JIOHOPHBIX U
aKIEeNTOPHBIX 3aMmecTuTenell. BianMonelicTBue KapOOHOBBIX KHCIOT CO CHHPTaMH (peaxifus
sTepuduKanum), 00paTUMOCTh peakuu. ['anoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO IICIIb.
OCOOCHHOCTH ~ XMMHUYECKHX CBOWCTB  MYpPaBbHHON  KUCIOTHL.  [lomyueHue  mpemenbHBbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHHE ajbJETH/IOB, OKHCICHHWE NEPBUYHBIX CIHPTOB,
OKHCJIGHHE QJIKAaHOB U aJKEHOB, TUAPOJM30M T'eMHUHAIBHBIX TpUTANOreHH0B. [lomyueHne
MypaBbUHOW W YKCYCHOW KHCIOT B TPOMBIIUICEHHOCTH. [IpuMeHeHne MypaBbMHOW M YKCYCHOH
KHCJIOT.

JIByXOCHOBHBIE ~KapOOHOBBIE KHCIOTHI: OOIIME CIOCOOBI TONYyYeHHS, OCOOEHHOCTH
XUMHYECKUX CBOMCTB. lllaBeneBass W MalloHOBas KHCJIOTa KaK MPEICTABUTENH TUKAPOOHOBBIX
KHCJIOT.

HenpenenbHple W apoMaTHYeCKHe KHCIOTBI: OCOOEHHOCTH WX CTPOEHUS U CBOMCTB.
[Ipumenenne O€H30HHOW KHUCIOTHL. ApOMaTHYecKHe UKapOOHOBBIE KHCIOTHI ((TaneBas,
nzodraneBas u TtepedraneBass KACIOTHI). [IOHATHE O THUAPOKCHKAPOOHOBBIX KHC- JIOTaX W HUX
MPEJICTABUTENSAX MOJIOUHOM, JIMMOHHOM, SI0JOYHON M BHHHOM KHCIOTaxX. BpICIINME TpenenbHbie U
HempeJenbHble KapOOHOBBIE KHCJIOTHL. 3HAYeHHWE W TNPUMEHEHHE KapOOHOBBIX  KHCIIOT.
DyHKIHOHA/ILHBIE TIPOU3BOIHbIE KAPOOHOBBIX KUCJIOT.

XnopaHruApuabl U aHTHIPHBI KapOOHOBBIX KHCIOT: TOJy4YeHue, rumpoiu3. [lomyueHue
CJIOKHBIX 2(HPOB C UCMOIB30BAaHUEM XJIOPAHTHIPUIOB U aHTUIPUIOB KUCIIOT.

Cnoxubie 3¢upbl. CTpoeHHE, HOMEHKIATypa M H30MEpHUsl CIIOXKHBIX 3(QupoB. CIloKHBIC
3¢uUpbl KaK H30MEpbl KapOOHOBBIX KHUCIOT (MEXKIaccoBas uomepus). CpaBHEHHE (U3NUECKHX
CBOWMCTB M PEAKIIMOHHOW CIIOCOOHOCTH CJIOXHBIX A(UPOB M M30MEPHBIX UM KapOOHOBBIX KHCIIOT.
I'uaponus cinoxHbIX 3¢upoB. COCOOBI MOMYYEeHHUs CIOKHBIX dUPOB: dTeprdUKaus KapOOHOBBIX
KHCJIOT, alWJINPOBAaHWE CHUPTOB U  QJKOTOJSITOB TAJOICHAHTHPUIAMH W aHTHUAPUIAMH,
ANKUITUpOBaHUE KapOoKcHiIaT-noHoB. [IpruMenenue ciaoXHBIX A(PUPOB B MUIIEBOI 1 MaphOMepHO
MPOMBIIIIIIEHHOCTH.

AMupI KapOOHOBBIX KHCIIOT: TIOYYEeHHE U CBOMCTBA HA TIPUMEpE alleTaMH/Ia.

Conn kapOOHOBBIX KHCIIOT, HX TEPMUYECKOE PAa3IOKEHHWE B MPHUCYTCTBHUM Inenodn. CHHTE3
KapOOHMJIBHBIX COCTMHEHUN Pa3JIOKEHUEM KaIIbIIUEBBIX COJICH KapOOHOBBIX KHCIIOT.

Jdemoncrpaumu. 1. B3aumoneiictBue Hatpus ¢ 3TaHONOM. 2. OKHUCIECHUE 3TaHOJA OKCUIOM
memu (I1). 3. Topenne stanomna. 4. BanmoeicTBre TpeTOyTHIIOBOTO CITUPTA C COJISTHOM KUCJIO TOH. 5.
Honodopmuas peakius. 6. OnpeneneHue anbJeruIoB MpH NOMOIIH KaYeCTBEHHBIX peakiuii. 7.
OxwucrieHue anpleru-10B nepMaHraHatoM kanus. JlabopaTopHble onbIThl. 1. CBOWCTBA STHUIOBOIO
criupra. 2. CpoiictBa rinunepuHa. 3. CpoiictBa denomna. 4. CroiictBa dop- mammua. 5. CpoiicTBa
YKCYCHOH KUCTOTBL. 6. Conu KapOOHOBBIX KHCIIOT.

A30T- U cepocoaep:kammue coenuHenus. Hurtpocoenunenusi. Amunsbl. Knaccudpuxanus
0 THITY YTJIEBOJOPOIHOTO pajfiKalia M YHCIY aMUHOTPYII B MOJIEKYJie, HOMEHKIIATypa, H30MEPHs
aMuHOB. [lepBUYHBIC, BTOPUYHBIC W TPETHUYHBIC AMHUHBL. DJCKTPOHHOE W IPOCTPAHCTBEHHOE
CTpOCHHE IIpENIeNbHBIX aMWUHOB. (DU3WYeCKHe CBOWCTBA aMHHOB. AMHUHBI KaK OpPraHUYECKHE
OCHOBaHMS: pEaklMu C BOJOW, kuciaoTramMu. CoNu alKmiaMMOHHUSA. Peakiusi TOpeHHsS aMWHOB.
ANKUIMpOBaHUE U allMJIUPOBaHKE aMUHOB. Peakiinu aMHUHOB ¢ a30oTucTOM KucioToi. [lomydenue
aAMHUHOB aJKWJINPOBaHWEM aMMHaKa W BOCCTAHOBIICHUEM HUTPOIPOU3BOHBIX YTIIEBOAOPOIOB, U3
cuptoB. [IpuMeHeHne aMUHOB B (papMaleBTUYECKOM MPOMBIIIIICHHOCTH. APOMATHYEeCKAE aMHHBI.
AHWIMH KaK MpeJ- CTaBUTEIbh apoMaTHYeCKuX amMuHOB. CTpoeHHe aHWIMHA. B3aumHoe BIMsHUE
Tpynm aTOMOB B MOJEKyJe aHWINHA. BrnusHue 3amecTuTeneld B apoMaTHYecKOM sape Ha
KHUCJIOTHBIE M OCHOBHBIE CBOHCTBa apuiaMuHOB. [IpHymMHBI OCableHHsT OCHOBHBIX CBOWMCTB



AQHWIMHA B CPABHEHUHU C aMHUHAMH MPEAETBHOTO psifa. XUMHUUYECKHE CBOMCTBA aHUIIMHA: OCHOBHBIC
CBOICcTBa (B3aUMO- JEHCTBHE C KHCIOTaMH); PEAKIHWH 3aMelIeHHs B apOMaTHYECKOoe SApO
(ranoreHupoBaHue (B3aUMO/ICHCTBAE C OPOMHON BOJIOH), HUTPOBaHKE (B3aUMOJICHCTBUE C a30THOM
KHCIOTOW); okucneHue). [lomydyenne aHwnmHa (peakius 3WHWHA). AHWIWH KakK CHIpbE IS
MIPOU3BOJICTBA AHUJIMHOBBIX KpacuTeneld. CHHTE3bI Ha OCHOBE aHUJIMHA.

I'eTepouukabl. A30T-, KHCIOPOA- U cepocoiepskalye rerepounkisl. OypaH, mupposn, Kak
MPEJICTABUTENN  ISTUWICHHBIX  TeTepolukioB. [lpupoma  apoMaTHYHOCTH — TSTHYICHHBIX
TeTepPOLMKIIOB. DJIEKTPOHHOE CTPOCHNE MOJIEKYJIBI MTUPPOJIA, apOMATHUECKUH XapaKTep MOJIEKYJIBL.
Kucnornsie cpoiictBa mupposa. I[lupunuH kak NpeACcTaBUTENb MIECTUWICHHBIX TE€TEPOLIMKIOB.
DJNEeKTPOHHOE CTPOEHHE MOJEKYJbl MUPUIANHA, apOMAaTHYECKHH XapakTep MOJeKyibl. OCHOBHBIE
CBOWCTBA MUPUIMHA. Paznnune B NPOSBICHUN OCHOBHBIX CBOMCTB NIMPpOJIA U NMUpUAWHA. Peakupp
MUPHIIMHA: AJEeKTpo(pUIIbHOE 3aMelleHHe, THIPUPOBAaHWE, 3aMEIIeHHe aToMOB BOJIOpOJaa B
MTOJIO’KEHUH Ha THIPOKCOTPYIITY. [IMKOIMHBI M X OKHCIIEHHE.

JdemoncTpanuu. 1. OCHOBHEIE CBOMCTBA aMHHOB. 2. KauecTBeHHBIC peakIiiy HA aHWIWH. 3.
AHunHOBBIC Kpacutenu. 4. O0pa3ibl reTepOIMKINISCKIX COSTMHECHUN.

Buosiornueckn aKkTHBHBIE BellleCTBA

/Kupsl kax crnoxHble d(QUPHI TIHIEPHHA M BHICIIUX KapOOHOBBIX KHCIOT. PacTuTenbHbie U
JKHUBOTHBIE JKHMPbI, UX cocTaB. DU3MUECKHE CBOMCTBA KUPOB. XHMHYECKHE CBOMCTBA IKHUPOB:
THIPUPOBAHNWE, OKHCIeHWE. [ Maponn3 WM OMBUIEHHE JXKHPOB KaK CII0COO TPOMBINLIEHHOTO
MOJIyYEHUSI COJICH BBICIIUX KapOOHOBBIX KUCJIOT. ['uaporenu3anust )kupoB. [I[puMeHeHNE 5KUPOB.
MpbL14 KaK COJIHM BBICIIUX KapOOHOBBIX KMCIOT. MOIOIIME CBOMCTBA MbLIA.

YraeBoanl. O0mas ¢opmysia yrieBoaos. Kiaccubukaius yrieBogoB. MoHO-, OJUIro- U
nonucaxapuipl. DU3nYecKrue CBOWCTBA W HAXOXKJICHUE YIVIEBOJOB B Mpupojae (Ha HpuUMepe
TUIFOKO3BI M pyKTO3bl). JInHelHas u 1mukimndeckas (HOpMBI TIIFOKO3BI B (PPYKTO3bl. DOpMyIThI
Oumepa u Xeyopca. Ilonsitue o TayToMepuu Kak BUIE H30MEPUM MEXKIY LHUKIMYECKOU U
TUHEHHOH (hopMamu. XMMHYECKUE CBOWCTBA TITFOKO3bI: OKUCICHHUE XJIOPHOHN MM OPOMHON BOJOH,
OKHCJICHHE Aa30THON KHCIIOTOH, BOCCTAaHOBJICHHE B IIECTHATOMHBIN CIHHUPT, H30MEPHU3AIIUs,
KaueCTBCHHBIC PEaKIMU Ha TIIFOKO3Y (IKCIEPUMEHTATbHBIC JOKA3aTeIbCTBA HATUYUS aJlbJICTHIHOM
W CHHPTOBBIX TPYHNI B TIIOKO3€), CHUPTOBOE, MOJIOYHOKHCIOE OpoxeHwne. [ THKO3MIHBIH
TUJIPOKCHI, ero crnenupuyeckue cBorcTBa. [loHaTue o rimko3unax. [ToHsITHE O TIIIOKO3MIaX, UX
HaxoxJeHuu B npupoje. [lomydenue rmoko3el. Opykro3a kKak H30Mep TIHOKO3bl. Prbo3a u
ne3okcuprOo3a. [IpuMeHnenne w OwWoJoTrHYecKas poiib yriaeBoAoB. OKHCIEHHE YTICBOIOB —
HMCTOYHHK DHEPTHH JKUBBIX OPTAaHU3MOB.

HMucaxapuapl. Caxapoza Kak TNpPEJCTaBUTENh HEBOCCTAHABIMBAIOIINX IHCAXapPUIOB.
Crpoenne, pu3ndeckrue U XUMHYCCKHE CBOMCTBA caxaposbsl. [ muponns mucaxapumoB. [lomydenne
caxapa u3 caxapHoi cBekJbl. [I[puMeHeHune caxapossl.

Hoancaxapuapl. Kpaxman, TIUKOTEH W EIUIOI03a KAk OHOJIOTHYECKUE MOJUMEPHI.
Kpaxman kak cMech aMHIIO3bI M aMUJIOTIEKTHHA, €T0 (PU3NIECKNE CBOHCTBA. XUMUIECKHE CBOHCTBA
Kpaxmana: TUAPOJH3, KaueCTBEHHas peakiHs C HOJIOM U ee NPUMEHEHHE Uil OOHapyKeHHS
KpaxMaja B IpoayKTax nutanus. llemmonosa: ctpoerne U (usmueckue cBOHCTBa. XUMHUECKUE
CBOMCTBA IIEJUTIOJNIO3bI: THUAPOJH3, 00pa3zoBaHUE CIOXKHBIX 3(upoB. IlpumeHeHHe Kpaxmana H
nesutono3sl. [IpakTruueckoe 3HaUGHUE MOIUCAXAPUIOB.

HyxnennoBbie kuciaorbl. Hykneoswnel. Hykneoruapl. HykienHOBBIE KHCIOTHI Kak
npupoaasie monuMepsl. CoctaB m crpoenne HykiaewmHoBBIX kucioT (JIHK w PHK). I'mmpomus
HYKJICUHOBBIX KUCJIOT. PONIb HyKJIEHMHOBBIX KUCIOT B KH3HEACSITEIBLHOCTU Oprannu3MoB. OyHKmu
JHK u PHK. Komnnementapaocts. I'eHeTnueckuii Ko,

AMuUHOKHCI0TBI. COCTaB, CTPOCHUE W HOMEHKJIATypa aMHUHOKHUCIOT. | OMOJOTHYECKUH Pl
NpEACIbHBIX aMUHOKUCHOT. Onmuueckas uszomepus. Dusumdyeckue CBOWCTBA MPEAETbHBIX
aMUHOKHACIOT. CrocoObl  TOJNY4YeHHS aMHHOKHCIOT. AMHWHOKHCIOTHI Kak  am(OTepHbIe
OpraHnYecKHe cO €JMHEHHUS, pPaBHOBECHS B pacTBOpax aMHHOKHCIOT. CBOWCTBA aMHMHOKHCIIOT:
KHCJIOTHBIC W OCHOBHBIC CBOWCTBA; AaI[MJIMPOBAHUEC AMHUHOTPYIIIBL, ATepU(UKALUS; PEaKIUU C



a30TUCTOM KucnoToi. KadecTBeHHBIE peakUuMM Ha aMUHOKUCIOTHI ¢ Tuapokcuaom memm (II).
Crnenuduyeckne KadeCTBEHHBIE pEAKIMHW HA APOMATHYECKHE U TETEPOLUKIN- YECKHE
AMHHOKHCJIOTBl C KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTOM, Ha mucTenH c¢ amnerarom cBuHma (II).
Bbronoruueckoe 3HaueHne -aMUHOKUCIOT. O0JIaCTH IPUMEHEHHSI AMUHOKHUCIIOT.

MenTtuawl, ux crpoenne. [lentumnas cBsi3b. AMUIHBIN XapakTep MENTHAHONW cBs3u. CHHTE3
nenTuaoB. [ uIpoian3 nenTuaos.

Beakn kak npupoansie duonoanmepsl. CoctaB u ctpoeHue 6enkoB. [lepBuynas cTpykrypa
OenxoB. DepMEHTATUBHBIN IHapoan3 0enkoB. BropuuHas cTpykTypa OenKoB: -Cl'[I/ngHB, CTPYKTYpa.
Tpetnunass W 4YeTBepTUYHAS CTPYKTypa OeikoB. JlucynbduaHble MOCTHKM ¥ HWOHHBIE H
BaHIICPBAAIBCOBHI (THAPOPOOHBIC) B3aUMOACHCTBUS. XHWMHUUYECKHE CBOWCTBA OEIKOB: THIPOIIHU3,
JICHATypalusi, Ka4eCTBEHHbIE (IIBETHBIC) peakluy Ha Oenku. bronorndeckue QyHkImy Oenkos.

Jemoncrpanuu. 1. PactBopuMOocCTh yrieBonoB B Boje 1 dTaHouse. 2. OOpa3ubl aMUHOKHCIIOT.
JlabopatopHble onbIThl. 1. CBolicTBa MMI0KO3bI. 2. OnpeneneHue Kkpaxmasia B IpOAYKTaX MUTaHUS.
3. XKupsl u ux cBoiictBa. 4. [IBeTHBIC peakiuu 0eTKoB. BhICOKOMOJIEKY ASIPHbIE

coeNHeHns

OCHOBHBIE MOHATHSI BBICOKOMOJIEKYJISIPHBIX COETMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEeHb MoauMepu3auud. OCHOBHBIE CIIOCOOBI IOJYYECHHUS! BBICOKOMOJIEKYJISPHBIX
COEAMHEHUH: peakuuu MoJMMepu3aluu U noiuxkoHaeHcauuu. Comonmmepusanus. CTpoeHue u
CTPYKTypa IOJINMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTpoeHUs MosieKyJl. Knaccudukarus
MOJIUMEPOB:  IJIacTMAcCchl  (TUIACTHUKM), DJIAacToOMepbl  (KaydyKH), BOJIOKHA, KOMIIO3HTHI.
CoBpemeHHBIE TIacTMAacchl (IUTACTHKH) (TTOJUATUIICH, TOJUIPOINWICH, TOJUCTUPOII, TIOJHU-
BUHWIXJIOpUT, (TOpomiact, MNOJU3THIEHTepedTanaT, axpuiOyTaJAueH-CTUPOJIbHBIM IIACTHK,
nonukapoonarsl). TepMonacTuuHble U TEPMOpEaKTHBHBIC MoauMepbl. deHonadopmanbaeruanse
cmonbl. KomnosutHble MaTtepuansl. Bosokna, ux kmaccudukanms. IIpuponnble u xuMudeckue
BOJIOKHA. VICKyCCTBEHHBIE M CHHTETHYECKUE BOIOKHA. [[OHATHE 0 BUCKO3€ U allETATHOM BOJIOKHE.
[MonmaupHbIie U MONIMaMHIHBIE BOJIOKHA, UX CTPOEHHE, CBOWCTBA. [IpakTHyecKoe UCTIONb30BaHHE
BOJIOKOH. Jiactomepsl. [IpupoaHblii 1 cuHTeTHUECKUH Kayuyyk. Pesuna u 30onuT. [Ipnmenenue
MOJIUMEPOB.

HdemoncTpanun. 1. OOpa3ns! miactukoB. 2. Komnekius Bono- koH. 3. [lonukonaeHcaus
STUJICHITIUKOJS ¢ TepedraneBoil kucioroil. JlaGopaTopHble onbIThl. OTHOLICHHE CHHTETHYCCKUX
BOJIOKOH K PacTBOpaM KHCJIOT U IEeJIOYEH.

Xumus 4 KU3Hb XUMUYeCKass TeXHOJI0rusl (XUMHUA B IPOMBIIIJIEHHOCTH)

OcHOBHbIe NPUMHUUIBI  XMMHUYeCKOH  TexHojorumu. OOmme mNpeiacTaBiICHUs O
MPOMBIIIICHHBIX CIIOCO0AX MONyYeHNsI XMMHUUECKIX BEIECTB.

IIpou3BOACTBO CepHOIl KUCJIOTHI KOHTAaKTHBIM CITocoboM. XuMu3M mporecca. Coipbe i
MIPOU3BOJCTBA CEPHOW KHUCIOTHI. TE€XHOJOrMYeckas cXeMa Ipolecca, MPOLECCHl M aNmapatshl.
IIpousBoacTreo ammuaka. Xumusm npouecca. OnpesesaeHne ONTUMaNbHbIX YCIOBUH MPOBEACHUS
peaxuu. [IpyHINT TUPKYISIMK U €T0 peayu3alusi B TEXHOJIOTHUECKOM cxeme.

Merannyprus. Yepras meramryprus. [IpousBonctso uyryHa. JloMmeHHBIN mporiecc (ChIphbe,
YCTPOWCTBO IOMEHHOW II€YH, XHUMHU3M Tporecca). [Ipom3BOACTBO CTamw B KHCIOPOIHOM
KOHBEpTepe U B anekTponedax. [{BeTHas metamryprus.

Oprannveckuii cuHTe3. IIpombinuieHHas opranundeckas XuMusa. OCHOBHOW U TOHKHH
opranuueckuil cuHre3. Hanmbonee KpyHMHOTOHHaXKHbIE IPOM3BOJCTBA OPIaHMYECKUX COEAMHEHUH.
[IpousBoacTBo mertanona. Ilomydenume yKCycHOHM KHCHIOTBI M (opMaibIernia W3 MeETaHoJa.
[Tony4enue anerata 1emuioa03bl. Chipbe A5l OPraHMUYECKOH NMpoMblIIeHHOCTH. [Ipobiema oTxomn0B
1 TOOOYHBIX MPOAYKTOB. CHHTE3BI HA OCHOBE CHHTE3- ra3a.

XuMHS B IK0J0TrHsA. XMMUYECKOE 3arpsi3HEHUE OKPY KaloIel CpeIbl U ero MOCIeACTBHS.
DKonorust ¥ mpodiieMa 0XpaHbl OKPYKAIOLIEH cpe- bl. «3eneHasn XUMHUsL.

JemoncTpanun. 1. Ceipbe 111 TPOU3BOJCTBA CEPHOI KUCIIO- ThI. 2. MOJeNb KUIISAIIEro ClO0sl.
3. XKenesnas pyma. 4. OOpa3mpl CIUIABOB JKeJe3a.

XHUMHUS U JHEepreTuka



[TpupoaHble MCTOYHHMKH YTIIEBOJOPOAOB. [IpupoaHblii M moOmyTHBIH HE(TSHOH rasbl, HX
coctaB W ucnoibp3oBanue. Hedte kak cmech yrimeBomoponoB. CoctaB HehTH W ee mepepadoTKa.
[lepuunass u BTOopwuHas mepepadorka Hedtm. Ileperonka wHedtn. Kpexunr. Pudopmwumr.
Hedrenponykter. OxTanoBoe unciao Oern3uHa. OXpaHa OKpy’KaromIe cpesl Mpu HedTenepepadoTKe
U TpaHcnoptupoBke HedrenponykroB. Kamennbiii yromb. KokcoBanue yris. ['azudukarnms yris.
DKOJIOTHUECKHE MPOOJEeMbl, BO3HUKAIOIIME TP HCIOJIb30BAHMU YIJISi B KayecTBE TOIUIMBA.
AnbTepHATHBHBIE HCTOYHUKN YHEPTHU.

Xumus U 310poOBbe

Xumust muui. JKupel, OenKH, YrieBOAbI, BUTAMUHBI, (epMEHTHI. PalroHanbHOe THTaHHE.
[MumeBbie noOaBku. llumeBsie m00aBKHM, WX Kiaccu(UKanus. 3ampelieHHble W pa3penieHHbBIE
mumeBbie 00aBKkU. OCHOBBI NTUIIEBOI XUMUH.

Xumus B Meaunuue. [lorstue o dapmaneBruueckoit XuMun u dapMakonoruu. Pa3zpadorka
nekapcTB. JlekapcTBEeHHBIE CpelCTBa, WX Kiaccupukanus. [IpOTHUBOMUKPOOHBIE —CpejicTBa
(cynppanunamMuHble Openaparbl W aHTHOMOTHKH). AHAJIBIeTHKH (aclupuH, aHaJIbIUH,
rapaneramos, HapKOTHYeCKHe aHajbre- THUKH). Bspkymwme cpenctBa. [IpoOmembl, cBA3aHHBIE C
MPUMEHEHUEM JICKApCTBEHHBIX TIpernaparoB. BpeaHble NpuBBYKH KU (DAaKTOpBI, pa3pylIalonine
3I0pOBhe (M3OBITOYHOE TIOTPEOJICHWE IKUPHOW TMHUINHM, KypeHHe, YIOTpeOJieHHe alKOTOJIs,
HapKOMaHUs).

Xumus B NOBCEIHEBHOM KU3HU.

Kocmernueckne u  mapdroMmepHble  cpeiactBa.  beitoBas  xumwmsa.  [lonartue o
MOBEPXHOCTHOAKTHBHBIX BellecTBaXx. Morome n 4ucTsmue cpenctBa. OTdenmMBaiomyue CpeacTsa.
[IpaBuna Ge3omacHOW pPaOOTHI C EAKUMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH
OBITOBON XUMUH.

XuMus B CTPOUTEILCTBE

I'unc. U3zBects. Llement, 6eton. Kiten. [logbop onTUManibHBIX CTPOUTEIBHBIX MAaTEPUANIOB B
MPAKTHYECKON IEATEIFHOCTH YeJI0BeKa.

XHuMHuS B CEIBCKOM X03fIlicTBe

MuHepanbHbIe 1 Opranndeckue yaoopenus. CpeacTsa 3amuTsl pacternid. [lectunmapr:
WHCEKTUIHIBL, TepOontuasl U QyHrunuasl. Penieruientel. Heopranmyeckue MaTepuasibl

CrexkJio, ero Bubl. CHIMKATHAS TPOMBIIUIEHHOCTD. TpaJiMIInOHHBIE U COBPEMEHHBIE

Kepamuueckre Matepuaisl. CBepXImpoBoasmas kepamuka. [loaTrne o kepmerax, MaTepuaiax ¢

BBICOKOM TBEPIOCTHIO.

XuMus B COBpEeMEHHOI1 HayKe

MeTomonorusi HAy9YHOTO MCCIeNOBaHUsA. METOIbI HayIHOTO TTo3HAHUS B XUMUU. CyOBeKT u
00BEeKT Hay4HOTO 1mo3HaHus. [locTraHoBka mpobnembl. COOp mHDOPMAIIMK 1 HaKOTUIEHHE (aKTOB.
['mmoTesa m ee OSKCHepuMeHTaldbHas TPOBepKa. TeopeTmdeckoe OOBSICHEHHWE MOMyYeHHBIX
pe3ynbTaToB. MHAYKINA U JeayKuusa. DKCIepUMEHTalIbHas IpoBepKa MMOJIyUYEHHBIX TEOPETHUYECKUX
BBIBOJIOB C IENBI0 PACIPOCTPaHEHHS MX Ha 0oJiee MHUPOKHUIA KPYT 0ObEKTOB. XUMHUECKUN aHAIN3,
CHUHTE3, MOJETMPOBAHUE XMMHYECKUX IMPOIIECCOB M SABJIEHHM KaK METOAa HAYYHOTO IO3HAHWUS.
Hanoctpyktypsl.

Uctounnku xumuueckoir mHpopmarun. llonck xmmudeckod WHPOpPMANWU 10 Ha3BAHHSIM,
uaeHTuduKaTopam, CTpyKTypHbIM hopmyram. Pabora ¢ 6a3aMu TaHHBIX.

Jemoncrpauuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkanei. 3. OtOennBanue TkaHeu. 4.
Konnexkuust cpenctB 3aummthl pactenuid. 5. Kepamuueckue martepuanbl. 6. LlBeTHble cTekia.
[Ipumeps! paboThl ¢ XUMHYESCKHUMH 0a3zaMu MaHHBIX. JlabopaTopHble onmbIThHI. 1. 3HAKOMCTBO C
MoromuMu cpeactBamu. 2. Kien. 3. 3HaKOMCTBO ¢ MUHEPaJIbHBIMH YAOOPEHUSMH U U3yYeHHE UX
CBOICTB.



3. TemaTH4eckoe NJIAHUPOBAHUE

Ne HaunmMeHoBaHue pa3iesa u Tem Yacel yueOHOTO
n/m BpEeMeHH
10 KJIACC
1 Tema 1. [ToBTOpeHue u yriyoieHue 3HaHUHI 17
2 Tema 2. OCHOBHBIE TOHATHSA OPraHUYECKON XUMUU 13
3 Tema 3. YrieBogoposs 26
4 Tema 4. Kucnopozacoaepskaiire OpraHn4ecKue COeTMHEHUS 18
5 Tema 5. A30T- 1 cepocoaepxkane COeTUHEHUS 5
6 Tema 6. buosnornuecky akTUBHBIE BEILIECTBA 16
7 Tema 7. BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 7
11 KIIACC
1 Tema 1. HemeTasuibl 30
2 Tema 2. OOmMe CBOMCTBA METALIIOB 2
3 Tema 3. Metauibl r1aBHbIX MOATPYIIIT 11
4 Tema 4. Metanibl MOOOYHBIX MTOATPYIII 17
5 Tema 5. CtpoeHue BemiecTa 7
6 Tema 6. TeopeTnueckoe ONMCaHNE XMMUUECKUX PEAKLIUN 17
7 Tema 7. XuMuueckasi TEXHOJIOTUS 7
8 Tema 8. Xumusi B TOBCEAHEBHOM KU3HU 4
9 Tema 9. Xumus Ha ciyx0e oOriecTBa 3
10 Tema 10. Xumusi B COBpeMEHHOU Hayke 4
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