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1. Maanupyemble pe3yabTATHI OCBOEHHS YUeOHOI0 MpeaMeTa

"Xumus" (yriyOneHHBIH YpOBEHb) - TpeOOBaHUSA K MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
yrayOIeHHOT0 Kypca XUMHUU OTPaXaroT:
1) chopMHpOBaHHOCTH MPEACTABICHUN O MECTE XUMUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA;
MOHMMAaHHUE pOJIM XUMHUU B (OPMHUPOBAHMM Kpyrozopa ¥ (YHKIHOHAJIBHON T'pPaMOTHOCTH
YeJI0BEKA /ISl PELIEeHUS IPaKTUUECKUX 3a/1a4;
2) BlaJeHHE OCHOBOIOJAralOUMMU XHUMHUYECKUMU TOHSATUSMHU, TEOPHSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
3) BiageHUE OCHOBHBIMH METOJAMU HAyYHOTO TMIO3HAHUS, HCIOJIB3YEMBIMU B XHMHHU:
HaOJroIeHne, ONHMCaHUe, W3MEPEeHHUE, HKCIEPUMEHT; YyMEHHEe o0padaThiBaTh, OOBIACHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB UM JENaTh BBIBOJbI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTH
METO/Ibl [TI03HAHUS IIPU PEIIEHUH PAKTUYECKUX 33]1a4;
4) chopmupoBaHHOCTH, yYMEHHUS JaBaTh KOJWYECTBEHHBIE OLIEHKH M IMPOBOAHUTH PACUEThI IO
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;
5) BiaeHue MpaBUIaMHi TEXHUKU O€30MaCHOCTH MPH UCIIOIb30BAHUH XMMHUECKUX BEIIECTB;
6) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIMU IO OTHOIICHHIO K XMMHUYECKOH WH(pOpManuu,
MOJTy4aeMOM U3 pa3HBIX HCTOYHUKOB;
7) st oOydaroluXxcsi ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI OBJIAJICHUE OCHOBHBIMU
JOCTYITHBIMU METOJJaMH HAYYHOT'O TIO3HAHMS;
8) must cienbIX W CIa0OBUISIINX OOYYarONIMXCs OBJIAJICHUE TPABHIAMH 3aITUCH XUMHUYECKUX
bopMyIl ¢ HCTIONB30BAaHUEM peNbePHO-TOUEHHOMN crcTeMbl 00o3Hauenuit JI. bpaiins.
9) chopMuUpPOBaHHOCTh CHCTEMBI 3HAHUI 00 OOIIMX XUMHYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX;
10) chopMUPOBAHHOCTh YMEHUU HCCIEAOBATh CBOMCTBA HEOPTraHUYECKUX U OPTraHUYECKUX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX PEaKIuil, MPOTrHO3UPOBAThH
BO3MOXKHOCTb MX OCYILIECTBIICHUS;
11) BnajgeHue yMEHHMSIMM BBIIBUraTh THIOTE3bl HAa OCHOBE 3HAaHMH O COCTaBe, CTPOECHUU
BEIIECTBA U OCHOBHBIX XMMHMUYECKHUX 3aKOHAaX, MPOBEPATh UX AKCIEPUMEHTAIbHO, (HOPMYIHUPYS
L[eJIb UCCIIeI0BAHMUS;
12) BnageHue MeETOJAMU CaMOCTOATEIBHOTO IUIAHUPOBAHMSI W TPOBEACHMS] XUMHYECKHX
HKCIEPUMEHTOB C COOJIIOIEHUEM TpaBHi O6e30nacHO paboThl C BeleCTBaMHU M J1aOOpaTOPHBIM
o0opynoBaHueM; COPMUPOBAHHOCTb YMEHHUW OINMCAaHUS, aHAIU3a U OLIEHKH JOCTOBEPHOCTHU
MIOJIyYEHHOTO PE3YyJIbTaTa;
13) chopmMupoBaHHOCTh YMEHHI NPOTHO3WPOBATh, AHAIM3UPOBATH U OIEHUBATH C TO3WUIUN
HKOJIOTHUECKOM O0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JAEATEIbHOCTH
YyeJIoBeKa, CBA3aHHOM C epepadOTKON BEIIECTB.

B pesynomame uzyuenus yueonozo npeomema «Xumusa» Ha ypo6He CPeOHe20 00uie2o
oopazoeanus:
Boinycknuk na y2nyonennom ypoene nayuumcesa:

—  packpblBaTh Ha MpUMeEpax poiib XUMUU B (OPMUPOBAHWU COBPEMEHHOW HAyYHOM
KapTUHBI MHpPAa W B TPAKTUYECKON NEATEILHOCTH YEJIOBEKa, B3aUMOCBS3h MEXKIY XUMHEH U
JPYTUMHU €CTECTBEHHBIMU HAYKAMH;

—  WUTIOCTPUPOBATh Ha MpPUMEpax CTAHOBJICHHE W DBOJIONHUIO OPTaHWYECKOW XUMHUU Kak
HayK{ Ha Pa3IN4YHbIX UCTOPUUYECKUX ATaNax €€ pa3BUTHS;

—  YCTaHaBIIMBAaTh MPUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXy CTPOCHHEM aTOMOB XUMHUYECKHX
AJIEMEHTOB U MEPUOJINYECKHUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX AJIEMEHTOB U UX COECIUHEHUU
B COOTBETCTBHUU C TOJIOKEHUEM XUMUIECKUX DJIEMEHTOB B MIEPUOJUIECKOIN CHUCTEME;

—  aHAJIMU3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSS MMOJI0KEHUSI OCHOBHBIX
XHMHYECKUX TEOPUH: XMMHUYECKOTO CTPOEHUSA OpraHudeckux coeauHeHuit A.M. byrnepona,
CTPOEHUS aTOMa, XUMUYECKOW CBSI3U, JJIEKTPOJUTHUECKON TUCCOUMALMU KUCIOT U OCHOBAHMIA;
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YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIC CBSI3U MEX]y CBOWCTBAMHU BEIIECTBA M €0 COCTaBOM
U CTPOCHHEM,;

—  TPHUMEHSTHh MPaBUJa CHCTEMAaTUYECKOW MEXIYHAPOIHOW HOMEHKIATYPHI KaK CpeAcCTBa
pa3ianyeHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBIISITh MOJICKYJSIPHBIC H CTPYKTYpHBIC ()OPMYJIIBI HEOPTAHUUYECKUX U OPTaHUYCCKUX
BEUIECTB Kak HocuTeiaed wuHOpMalMM O CTPOCHHUM BEUIeCTBa, €ro CBOICTBaX U
NPUHAIICKHOCTH K OIPEISIIEHHOMY KJIACCy COSIMHEHHIA;

— OOBACHATH MPHUPOAY M CIOCOOBI O00pa3OBaHUS XUMHUYECKOW CBSA3H: KOBAJIEHTHOM
(monsipHOM, HEMOJISIPHOM), MOHHOM, METaUIMYeCKOW, BOJOPOJHOM — C LEJIbI0 OMNpEeIeICHUs
XUMHUYECKON aKTUBHOCTH BEILECTB;

—  XapakTepu3oBaTh (U3NYECKHE CBOWCTBA HEOPTaHMYECKHMX M OPraHMYECKUX BEIIECTB U
YCTaHABIMBAaTh 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB BEUIECTB OT THIMA KPUCTALTMYECKOU
peIIeTKH;

—  XapaKTepu3oBaThb 3aKOHOMEPHOCTH B MW3MEHEHUM XHUMHUYECKHX CBOWCTB IPOCTHIX
BEIIECTB, BOJOPOIHBIX COCTUHEHHM, BRICIIINX OKCHJIOB U TUIPOKCHUIOB;

—  TNPHUBOJUTH MPUMEPHI XUMUYECKUX PEAKIIHH, PACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKHE
CBOWCTBA HEOPraHMYECKHMX W OPTraHMYECKMX BEUIECTB H3YYEHHBIX KIIACCOB C IIENBI0 X
uaeHTU(PUKAIMHI U 00bICHEHUS 0071aCTU TPUMEHEHUS;

—  ONpEeNeNsATh MEXAaHW3M PEaKIUH B 3aBHCHUMOCTH OT YCJIOBHH TNPOBEICHHUS PEAKIUU U
MIPOTHO3UPOBATH BO3MOKHOCTH IPOTEKAHUSI XUMHUUECKHUX PEaKIUi HA OCHOBE THUIIA XUMHUYECKON
CBSI3M M aKTUBHOCTH PEarcHTOB;

—  yCTaHaBIMBAaTh 3aBUCHMOCTb PEAKI[MOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHI OT
XapakTepa B3aUMHOTO BJIHMSHHS aTOMOB B MOJIEKYJaX C IIEJIBI0 MPOTHO3UPOBAHHS MPOIAYKTOB
peaxiuu;

—  YCTaHaBIHMBATh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIMU M CMEIICHUSI XUMUYECKOTO
paBHOBECHsI OT pAa3IMYHBIX (AKTOPOB C LENbI0 OMpeNeiIeHHs] ONTHUMAIbHBIX YCIOBUU
MPOTEKAHUS XUMHYECKHUX TIPOIECCOB;

—  yCTaHaBIMBAaTh TCHETUYECKYIO CBS3b MEXKY KJIaCCaMU HEOPTaHMUYECKUX M OPTaHUYECKUX
BEIICCTB I OOOCHOBAHMS TNPHHIUIUAILHOW BO3MOXKHOCTH TOJIYYEHHUS HEOPTaHUYECKUX H
OpPTaHWYECKUX COCIUHEHMI 3aIaHHOTO COCTaBa U CTPOCHUS;

— ToaOupaTh peareHThl, YCIOBUS W ONPEACISITh MPOAYKTHl PEAKIUH, IO3BOJISIONINX
peanu3oBaTh  Ja0OpaTOpHbIE ¥  MPOMBIIUICHHBIE  CIMOCOOBI  MOJMYYEHHs]  Ba)KHEUIINX
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIICCTB;

—  OMpeeNATh XapakTep Cpeibl B pe3yabTaTe THIPOIN3a HEOPTaHMUYECKUX U OPTaHUYECKUX
BCIICCTB M TPHUBOJUTH MPUMEPHI THAPOJN3a BEIISCTB B ITOBCEIHCBHOW JKWU3HU YEJIOBEKA,
OMONIOrnYecKX 0OMEHHBIX MPOIECCaX U MPOMBIIUICHHOCTH;

—  TIPUBOJUTH TPUMEPHI  OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX pEakIuid B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCax M KU3HEAEATEIILHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTHYECKOE HCIOJIB30BAaHHE HEOPTraHMYECKMX M OPTaHWYECKHX
BEIIIECTB U UX PEaKIUi B TPOMBINIIICHHOCTH U OBITY;

—  BBINOJHATH  XWMHYECKHH  DKCIEPUMEHT TI0  PACIO3HABAHHIO W ITOJYYCHHUIO
HEOPraHMYECKUX U OPTAaHMYECKHUX BEIIECTB, OTHOCSIIUXCS K PA3UYHBIM KJIaccaM COSIUHEHHH,
B COOTBETCTBHU C MPaBWJIAMH U TIpUeMaM# 0€301acHOW padOThl ¢ XUMHYECKUMH BEIIECTBAMH H
1abopaTOPHBIM 000PYIOBaHUEM;

— TIPOBOAWTH pacyeThl HAa OCHOBE XHMHYCCKHX (OPMYJT U ypaBHEHUH peaKIIHid:
HAXO0XJICHHE MOJEKYIAPHOH (QOpMyYJIbl OpPraHMYECKOTO BEIIeCTBA IO €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIMX B €0 COCTAB, WIIM MO MPOAYKTaM CrOPaHUs; pacdyeThl
MaccoBOM J0iM (Macchl) XMMHYECKOTO COSIMHEHHMs B CMECH; pacyeThl Macchl (00bema,
KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO W3 BEHIECTB JaHO B M30BITKE (MMeeT
NpUMECH); pacueTbl MacCOBOM WM OOBEMHOM [IOIM BBIXOJA TPOAYKTA PEaKIUU OT
TEOPETHYECKH BO3MOXKHOTO; pacyeThl TeruioBoro »3¢¢ekTa peakiuu;, pacueThl OOBEMHBIX
OTHONICHHI Ta30B MPU XUMHYECKHUX PEAKIINIX; pacueThl MacChl (00beMa, KOTHUECTBA BEIIECTBA)
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IPOAYKTa PEaKkIuy, eCIM OJHO M3 BEIIECTB JaHO B BUJE PAcTBOpPA C OINpPEIEIIEHHOW MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA,;

—  HCIOJIb30BaTh METOABl HAyYHOrO TIO3HAHUS: aHAJIW3, CHHTE3, MOJCIMPOBAHUE
XMMHYECKUX TPOLECCOB M SBICHUH — IMPH PEHICHUH Y4eOHO-MCCIEAOBATENbCKUX 3a1ad 0
U3YYEHHIO CBOMCTB, CLIOCOOOB MOJIyYEHHSI U PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB;

—  BIAJETh NpaBWJIaMHM OE30IacHOTO OOpalIeHUs! C €IKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMU OBITOBOW XMMUHU,

—  OCYWIECTBJIATH IOHMCK XHMHYECKOW HH(OpMAaIMU MO Ha3BaHHUAM, HAECHTH(UKATOpam,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KpPUTHYECKHM OLCHHMBAaTh W  HMHTEPHPETHPOBATh  XHMHYECKYI0  HH(OpManuio,
COZIEpIKAIlyIOCsl B COOOIEHUAX CPEACTB MaccoBoil nH(popmaruy, pecypcax VHTepHeTa, Hay4HO-
HOMYJISAPHBIX CTAThSIX C TOUYKH 3PCHUS €CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B IEJISX BBISABICHUS
OIIMOOYHBIX CY)KICHHI U (POPMHUPOBAHNUSI COOCTBEHHOW O3HIINY;

—  YCTaHaBJIHMBATh B3aMMOCBS3U MEXIYy (aKTaMH M TCOpHEH, MPUUMHOIN U CIEACTBUEM IPH
aHaM3e MPOOJNEMHBIX CHUTyauii W OOOCHOBaHMM TIPUHMMAEMBIX pEIICHWH Ha OCHOBE
XMUMHUYECKUX 3HAHUIA;

—  TIPEACTABIATH IYTH pelIeHUs III00ATBHBIX MPOOIeM, CTOSIIUX MEepea YeT0BEYECTBOM, U
NEepPCIIEKTUBHBIX HAINPABJICHUI pPa3BUTUS XUMHYECKUX TEXHOJOTHH, B TOM YHUCIE TEXHOJOTUH
COBPEMEHHBIX MAaTEPUAJIOB C PA3IMYHOU (PYHKIHMOHATBHOCTHIO, BO3OOHOBISIEMBIX HCTOYHHKOB
CBIPBS, IEPEPAOOTKH U YTHIU3ANHU IPOMBIIITICHHBIX U OBITOBBIX OTXOJIOB.

Buinycknuk na y2nyonennom ypoene noyuum 603MOHCHOCHb HAYUUMbCA:

— ¢opmynHupoBaTh IIeNb HCCIECIOBAHUSA, BBIIBUTATH M IPOBEPITH OSKCIECPUMEHTAIHHO
TUIIOTE3bl O XHUMHYECKMX CBOMCTBAaxX BEIIECTB HAa OCHOBE HX COCTaBa U CTPOEHUS, HX
CIIOCOOHOCTH BCTYIIaTh B XUMHUYECKHE pEaKLUU, O XapakTepe M MPOJIyKTaX pa3IMdHbIX
XUMHUUYECKHUX PEAKIIN;

—  CaMOCTOSITENIbHO  IUIAHUPOBAaTh M IMPOBOJUTH XUMHYECKHE OSKCIEPUMEHTHl C
co0III0IeHNEM TpaBUII O€30I1aCHOM PabOTHI ¢ BELECTBAMU U Ja0OPATOPHBIM 000PYAOBaHUEM;

—  UHTEpIpPEeTHPOBaTh JaHHBIE O COCTABE U CTPOCHUHU BEIIECTB, MOJYUYEHHBIE C TOMOILBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKHX METO/I0B,;

— ONHCHIBaTh COCTOSTHUE DJJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPEeJICTaBICHUH O CTPOEHUH aToMa JJisi OOBSICHEHUS Pe3yJbTaTOB CIEKTPAIIbHOTO
aHaJIn3a BEILECTB;

—  XapaKTepu30BaThb pOJIb  A30TOCOAEP)KAIUX TETEPOLUKINYECKUX COEIMHEHUH W
HYKJIEMHOBBIX KHUCJIOT KaK BaXKHEUIINX OMOJOTHYECKHU aKTUBHBIX BEILIECTB;

— IPOrHO3MPOBaTh  BO3MOXKHOCTb  IIPOTEKAHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuid, JIeXxalyux B OCHOBE MPUPOJHBIX U MPOU3BOJICTBEHHBIX MPOIECCOB.



Conep:xanue yueOHOT0 npeamera

OCHOBBI OPraHMYeCcKO XUMHUM

[losiBneHue u pa3BUTHE OPraHUYECKOM XMMUHU Kak Haykd. [IpeaMer opraHnueckoi XMMHUH.
MecTo M 3HaYeHHE OPraHUYECKOW XMMHH B CHUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB.

XVMMHUYECKOE CTPOEHUE KaK IOpSAJOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJICHTHOCTH. (OCHOBHBIE TMOJOKEHUSI TEOPUM XHUMHUYECKOTO CTPOEHUS OpPraHUYeCcKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIl CKeJleT OpraHMYecKol Mosekyibl. KpaTHoOcTh
XUMUYECKOM CBSI3U. 3aBUCHUMOCTh CBOWMCTB BELIECTB OT XUMHUYECKOTO CTPOCHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkumoHanbHOW rpymme. [Tpuniunsl kimaccudukanum
OpraHMYECKUX COeAUMHEeHMH. MexIyHapoaHas HOMEHKJIAaTypa M IPUHLHUIBI 00pa3oBaHUs
Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

Knaccudukanus u 0OCOOCHHOCTHM OpPraHMYECKUX peakuuid. PeakiMoOHHbIE LEHTPBHI.
IIepBoHavaIbHBIE TOHATHS O TUMAX U MEXAHU3MAaX OPraHUYECKUX peakuui. [ oMOIUTHYECKUI U
TETEPOTUTUYCCKUNA pPa3pblB  KOBAJICHTHOM XHMMHYECKOW CBsi3u. CBOOOTHOpPAIUKAIBHBIA H
WOHHBIN MeXaHU3MBI peakiuu. [loHsTre 0 HyKIeoduie u dIeKTpoduIIe.

AnkaHbl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl MeTaHa. sp3-
ruOpuau3anys opouTaneit aromoB yriepoaa. ['omonorudeckuii psin u obmas opmysa aaKkaHOB.
CucremaTnueckass HOMEHKJIATypa aJlKaHOB W paaukanoB. M3omepus yriepoIHOro CKelera.
Odwusnueckue CBOMCTBa aJIKAaHOB. 3aKOHOMEPHOCTH W3MEHEHHs (U3NYECKUX CBOWCTB.
XUMHYECKUE CBOWCTBA  QJKAaHOB: TAJIOTEHUPOBAaHUE, JIETUAPUPOBAHUE, TEPMUUYECKOE
pa3io)KeHue, KPEKUHI Kak CIOCOObl MOJYyYEHHUS Ba)KHEHIIMX COEIMHEHUN B OpPraHU4ecKOM
cuHTe3e. ['opeHne anKkaHoOB Kak OJIMH M3 OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBIILIEHHOCTH U
ObITy. M30oMepu3anmsi Kak CIioco0 IMOYYeHUS BBHICOKOCOPTHOTO OcH3WHA. MEXaHM3M peakiuu
cBoOOTHOpauKaibHOro 3aMenieHus. [lomyuenue ankanoB. Peakius Bropua. Haxoxnenue B
MPUPOJE U NPUMEHEHHUE AJIKAHOB.

[uxmnoankanpl. CTpoeHHe MOJEKyn IuKioaikaHoB. OOmas ¢opMmyrna HUKIOATKAHOB.
Homenknatypa  nmkioankaHoB.  M3omepuss  IUKIOAJIKaHOB:  YIJEPOJHOIO  CKelleTa,
ME)XKKJIaccoBasi, MPOCTpaHCTBEHHas! (Luc-TpaHc-u3omepusi). Crnenunduka cBONCTB IMKIIOATIKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprucoeIuHeHns U paAuKaIbHOTO 3aMEILEHHUS.

AnKeHbl. OJNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJIbl OJTHUJIEHA. Sp2-
ruOpuau3anys opouTaneil aToMOB yriepoja. G- M T-CBA3M. ['oMosiorndyeckuil psa u oOuias
dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajakeHOB: YIJIEPOAHOIO CKEJIETa,
MOJIOKEHUSI KPaTHOM CBSI3M, NPOCTPAaHCTBEHHas (IMC-TPaHC-U30MEPHs), MEXKKIaccOoBasil.
®dusnyeckue CBOWCTBA alKeHOB. Peakiuu 3neKTpoHIBHOTO MPUCOCIUHEHHS KakK CIOCco0
nonyuyeHus: (pyHKIHMOHAIBHBIX MPOM3BOAHBIX YIIIeBOAOPOJ0B. [IpaBumo MapkoBHUKOBa, €ro
AIIEKTPOHHOE oOOOCHOBaHWe. Peakiuu oxucieHus u mnoiaumepusauuu. lloamdTuineH Kkak
KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOTO MPOU3BOJCTBA. [IpombIliuieHHbIE U Tab0paTOpHbBIE
crocoObI moryuenust ankeHoB. [IpaBuiio 3aiineBa. [IpumeHeHne ankeHOB.

Ankanuensl. Knaccudukaius ankaleHOB IO B3aWUMHOMY PACIOJIOXKEHUIO KpPaTHBIX
cBsa3zel B Mojekyne. (OcoOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOT'O  CTPOEHUS
COMpsDKEHHBIX ankanueHoB. OOmas Qopmyna ankagueHoB. HomeHknatypa u  u30MepHs
ankaaueHoB. PU3NYECKHE CBOMCTBA alIKaAMEHOB. XMMUYECKHE CBOMCTBA AJIKAJIUECHOB: PEAKIINHU
NpUCcOeANHEeHUsS (THIPUPOBaHHE, TAJIOTCHUPOBAHKWE), TOPEHUS W ToluMepu3anuu. Brman
C.B. JlebeneBa B moOJyuyeHUE CHHTETHYECKOro Kaydyka. Bynkanuzanus kaydyka. PesuHa.
MHuoroo0pa3ne BHIOB CHHTETHUECKHMX KaydyKOB, MX CBOHCTBa M mnpuMmeHeHue. [lomyueHue
aJIKa/IMEHOB.

ATNKHHBI. DJEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl alETHIEHA. Sp-
rubpuan3aius opouTaseit atToMoB yriepozaa. ['omonorudeckuit psa u odmas Gopmysia aJTKUHOB.
Homenxknarypa. M3oMepust: yriiepoJHOro CKelleTa, MOJ0KEHUsI KPaTHOW CBA3HM, MEXKKJIACCOBAs.
®usnyecKue CBOMCTBA AIKUHOB. XMMHUUYECKHE CBOMCTBA aJKMHOB: PEAKLIUU NMPUCOEANHEHUS KaK
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CHoco0 MOyYeHUs MOJIUMEPOB U JPYTUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
aleTUJIEHA KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHM JUIsl CBAapKU M PE3KH METaJUIOB.
[Tony4yenue aneruieHa MUPOIU30M MEeTaHa U KapOUIHBIM MeTo1oM. [IpuMenenune aneruieHa.

Apensl. Uctopust otkpeiTusa 6en3zosna. CoBpeMEeHHbIE MPEICTaBICHUS 00 3JIEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpOeHUM OeH3oia. M3omepuss W HOMEHKIIaTypa T'OMOJIOTOB O€H30Ia.
O6mas dopmyna apeHoB. Puzmyeckrue cBoHcTBa OeH30j7a. XMMHUYECKHE CBOWMCTBA OeH30Ja:
peakuuyu ANEeKTPOQUIBHOTO 3aMelIeHHs (HUTPOBAaHUE, TaJOT€HUPOBAHME) Kak Crocod
MOJIyUYEHUSI XUMHUYECKUX CpPEICTB 3allUThl PACTEHUN; TNpUCOeNUHEHUs (THAPUPOBaHUE,
raJIOrTeHHPOBAHNE) KaK JJ0Ka3aTENbCTBO HEMPEEIBHOIO XapakTepa OeH3oa. Peakius ropenus.
[Toryuenue Genzona. OCOOEHHOCTH XMMHYECKUX CBOMCTB ToilyoJia. B3aumMHoe BiMsiHME aTOMOB
B MoJieKylie Toiyona. OpueHTanuoHHbE 3 ¢eKThl 3amecTuTesnei. [IpruMeHneHre romMonoron
OeHzorna.

Cruptel. Knaccudukanms, HOMEHKIIaTypa CHUPTOB. ['OMoJOrmyeckuit psg u odmias
dbopMyIna mpeaesbHbIX OJIHOATOMHBIX cUPTOB. M3oMepus. duznueckue cBOWCTBA MPEAEIbHbBIX
OJTHOATOMHBIX CIIUPTOB. BomopoaHas CBs3b MEXIY MOJIEKYJIaMU U €€ BIUSHUE Ha (PU3UIECKUE
CBOIicTBa cHUPTOB. XHUMHUYECKHME CBOWMCTBA: B3aUMOJICWCTBUE C HATpUeM Kak crmocod
YCTAHOBJIEHUS] HAJU4Us THIPOKCOIPYMIbI, C TAJOr€HOBOJOPOAAMM KaK CIOCO0 MOJydyeHUs
pacTBOpUTEIICH, BHYTPU- U MEXKMOJIEKYJIsipHasl Aerujparanus. Peakuus ropeHus: COUpPThl Kak
toruinBo. Ilomyuenue odTaHona: peakmuss OpOXKEHHsS TJIIOKO3bI, TUJpaTalus ATUJIEHA.
[IpumeHnenue meraHona W 3TaHoja. PU3MOIOTMYECKOE ACHCTBME METaHola M 3TaHOoJa Ha
OpraHM3M 4YeJOBEKAa. OTWICHIVIMKOAb W TJIMIEPUH KaK MPEJCTABUTENU IPEAEIbHBIX
MHOT'0aTOMHBIX crupToB. KauecTBeHHast peakiusi HA MHOTOATOMHbBIE€ CIIUPTHI U €€ IPUMEHEHUE
JUISL paclioO3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTrueckoe npuMeHeHue
STUJICHTJIMKOJIS U TJIMLEPUHA.

®enoin. Ctpoenne Mojekynsl (eHona. BzanmHoe BIUsSHHE aTOMOB B MOJEKyJe (eHoa.
Ouznyeckue cpoiicTtBa (eHona. XUMHUECKHE CBOICTBa (peakiUu C HaTPUEM, THIPOKCHIOM
HaTpus, Opomom). [lonyuenue penona. [Ipumenenue denona.

Anpaeruanl u kKeToHbl. Kiaccudukanus anbaeruioB U KeToHOB. CTpoeHue MpeneabHbIX
albJIETU/IOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOEHHE KapOOHWJIBHOM  IPYMIbL.
['omonornyeckuit psia, obmias ¢popmyna, HOMEHKIATypa U U30MEpUs MPEACTbHBIX albJCTHI0B.
@u3NyYecKue CBOMCTBA NPEACNBbHBIX aIbJACTHUAOB. XHMHUYECKHE CBOWMCTBA MPEACIIbHBIX
aNbJIETH/IOB: THAPUPOBAHWE; KAueCTBEHHBIC PEaKIMM Ha KapOOHWIBHYIO Tpymnmy (peakius
«cepedpsiHOro 3epKaia», B3aumojeiictBue ¢ ruapokcuaom Meau (II)) u ux npumenenme ans
oOHapyXeHHsI TpeNelbHBIX albJErHJI0B B MPOMBIIUICHHBIX CTOYHBIX Bojaax. [lomyueHue
NpelebHBIX AJIbJIErHI0B: OKUCJIEHUE CIHUPTOB, ruipartanus aueTtwieHa (peakuus Kydeposa).
TokcuuHnocTh anpiaerunoB. llpumenenue dopmanpaeruga M aneTanpieruga. AIETOH Kak
npeacTaBuTeNb KeTOHOB. CTpoeHue MoJekyinbl areroHa. OcOOEHHOCTH PEaKIMM OKHCIEHUS
aneroHa. [Ipumenenue anerona.

Kap6onossie kucnotel. Kitaccudukamms 1 HOMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHue
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIIbHOM Tpymibl. ['oMonornueckuii pan u odmas Gopmysa npeaenbHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3NYECKHE CBOWCTBA MPECIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOMCTBa TPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT (peakuuu ¢
MeTaJulaMH, OCHOBHBIMU OKCHJAaMH, OCHOBaHUSIMU U COJISIMU) KakK MOATBEPKJIEHUE CXOJCTBA C
HEOpraHMYeCKUMHU KucioTamu. Peaknus »stepuduxanyu u ee oOpaTuMocTs. BriusHue
3aMeCTHTENe B YIJIEBOJOPOAHOM pajHKalle Ha CHUIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB MYypaBbUHOW KHUCIOTHL. [lomydeHune TmIpeaenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCIICHHE aJIKaHOB, aJKEHOB, IEPBUYHBIX CIIUPTOB, aJbJACTHIOB.
Baxwneiline mnpeacraBuTen KapOOHOBBIX KHCIOT: MypaBbUHAs, yKCycHas M OeH30MHHas.
Briciie mnpenenvHbie W HENpeAeNbHbIE KapOOHOBbIE KHUCIOTHL. OmNTHYeckas W30Mepus.
AcummeTpuueckuii atoM yrieposa. [Ipumenenrne kapOOHOBBIX KUCIIOT.



Crnosxxuble 3¢upsl 1 xkupbl. CTpOeHHE ¥ HOMEHKIIATypa CIOXKHBIX 3(hUpoB. MexKKIaccoBast
M30MepHUs ¢ KapOOHOBBIMHU KHCJIOTaMHU. CrOcOOBI MOMYUYEHUsT CIOKHBIX 3GupoB. OOpaTuMocTh
peakuuu stepudukanun. IIpumMeHeHue CIOXHBIX 3(QUPOB B NHINEBOH H TappIOMEpHOM
MPOMBINIIEHHOCTH. JKUpBI KaK CIIOKHBIE dQUPHI TIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacturenbHble U KUBOTHBIE KHUpPbI, UX cocTaB. DU3NUECKHE CBOWCTBA XKUPOB. XHUMHUYECKHE
CBOICTBa XHUPOB: TUIPUPOBAHHE, OKHCIIEHHE. ['MIpOIU3 WM OMBUIEHHE >KUPOB KakK CIOco0
IPOMBIIIICHHOTO MOJyYeHHs COJEH BBICIIMX KapOOHOBBIX KUCHOT. [IpuMeneHue xupoB. Mpuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoroIIKe CBOICTBA MbLIA.

Yrnesoasl. Knaccudukanus yrieBogoB. @uznueckrue CBOWCTBA U HAXOXK/CHUE YIIIEBOJIOB
B npupoje. ['moko3a Kak anpaeruocnupr. XUMHUYECKUE CBOMCTBA TUIFOKO3bI: allUJIMPOBAHME,
QIKWIUPOBaHMUE,  CIHPTOBOE W MOJIOYHOKHCIIOE  OposkeHHe.  DKCleprMEHTaIbHbIC
JI0OKa3aTelIbCTBA HAIMYUS aJIbJIETUAHON M CHUPTOBBIX Ipynn B Iroko3e. [loayyeHne riroKo3sl.
O®pykTo3a Kak H30Mep TIOKO3bl. Pubo3a u ne3okcupubosa. Baxkueimme nucaxapuibl
(caxaposa, JaKkTo3a, MajbTO3a), UX CTpoeHHe U (usnueckue cpoiicTBa. ['maponus caxapossl,
JaKTO3bl, MayibTO3bl. Kpaxman u nemnosio3a Kak OHOJIOTMYECKHE TOJIUMEPBl. XUMHUYECKHE
CBOICTBa Kpaxmalna (THAPOJIN3, KAYECTBEHHAsI peakius ¢ HOJA0M Ha Kpaxmall U ee MPUMEHEHUE
Ui oOHApy)KEHHsl Kpaxmaja B MPOAYKTaX MUTaHWs). XHMHUYECKHE CBOWCTBA IIEIUTIONIO3BI:
TUAPONN3, 0O0pa3oBaHue CIOXKHBIX 3¢upoB. [IpumeHenre u OHONOrHYECKas pOJib YIIIEBOIOB.
OxkucneHue yrieBosioB — HCTOUYHUK SHEPTUH JKUBBIX OpraHu3MoB. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMeEpE alleTaTHOrO BOJIOKHA.

Wnentudukanust OpraHMYECKUX coenuHeHHWH. ['eHeTHueckas CBsA3b MEXAY KIaccaMu
OpPraHUYECKUX COETUHEHUI.

Awmunsl. [lepBuuHble, BTOpUYHBIE, TPETHUUHbIE aMUHBI. Kiaccudukainus aMMHOB IO THITY
YIJIEBOJOPOAHOTO  paJuKala M YUCIY AaMUHOTPYHI B  MOJEKYyJe. OJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHUE MPEACIbHBIX aMUHOB. @U3NYECKHE CBOMCTBA AMUHOB. AMUHBI KaK
OpraHMYECKUE OCHOBAHMS: PEAKUUU C BOAOW, KuUciHoTamu. Peakuus ropeHus. AHWIMH Kak
IPEJICTaBUTENIb apOMaTHUECKUX aMUHOB. CTpoeHue aHwinHa. [IpuunHbl 0ciabieHns OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMM IIPEIEIBbHOTO psifa. XMMUYECKHE CBOMCTBA aHUJIMHA!
B3aMMOJICIICTBHE C KUCIOTaMH, OpOMHON BOJOM, oxucinenue. [lodydeHne aMuHOB
AJIKUJIMPOBAaHUEM aMMHAKa U BOCCTAHOBIIEHUEM HUTPOIIPOM3BOIHBIX YIJIEBOJAOPOAOB. Peakius
3unuHa. [IpumeHeHne aMHHOB B (apMaleBTUYECKOW NMPOMBIIUIEHHOCTH. AHWINH KaK ChIpbe
JUTSl IPOM3BO/ICTBA AHWJIMHOBBIX KpacuTesed. CUHTE3bl HA OCHOBE aHUJIMHA.

AmuHokucinotel u Oenku. CoctaB u  HOMeHKiarypa. CTpoeHWe aMUHOKHUCIOT.
['omonornyeckuil psii OpeneabHbIX aMUHOKUCIOT. M30oMepus NpenenbHbIX aMHUHOKHUCIOT.
@®usnyeckue CBOICTBAa NPECIbHBIX AaMMHOKHUCIOT. AMHHOKHUCIOTHI Kak aMm@oTepHbIe
opranuueckue coequHenus. Cunres nentuaos. llentuanas cBsa3p. buonornyeckoe 3HaueHue o-
aMuHOKHUCIOT. OOnacTu NpUMEHEHUs aMUHOKHMCIOT. benku kak NpUpoaHbIE OMOMOIMMEpHI.
CoctaB u crpoeHue OenkoB. OCHOBHBIE aMHHOKHCIOTHI, OOpazyouue Oenku. XuMHYecKue
CBOMCTBa OENKOB: THIPOJIN3, JACHATYypalus, KadeCTBEHHBbIC (IIBETHBIC) PEAKIMH Ha OCNKH.
[IpeBpamenust 6eaKoB MUIIKM B opraHuzMe. buonorndeckue QyHkiun 6enkoB. JlocTuxkeHus B
W3YYEHUU CTPOEHUS U CUHTE3a OENKOB.

A3oTcozeprkaliue reTepoluKIndeckue coequHenus. Iluppon U nupuavH: 3JIEKTPOHHOE
CTpOEHHE, apOMaTHYEeCKUIl XapakTep, pas3iudyhe B MPOSBICHUU OCHOBHBIX CBOWCTB.
HyxnenHoBble KUCIOTBL: cocTaB M cTpoeHHE. CTpoeHHe HykineoTHAoB. CocTaB HYKJIEHHOBBIX
kucnot (JJHK, PHK). Ponb Hyk1€MHOBBIX KUCIIOT B )KU3HEAESTEIbHOCTH OPIaHU3MOB.

BricokoMonekymsipable  coenuHeHHsA. OCHOBHBIE  TMOHSTHS  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, IIOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNN.
Knaccudpukanus mnomumepoB. OCHOBHBIE CIOCOOBI  IMOJIyYE€HHUSI BBICOKOMOJIEKYISIPHBIX
COCIMHEHUI: pEaKIUM TMOJUMEpU3alMM M MNOJMKOHJAeHcauuu. CTpoeHue U CTpyKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOWMCTB IOJIMMEPOB OT CTPOCHHUS MOJEKYNI. TepMOIUIaCTUYHBIE U
TEPMOpEAKTUBHBIE moauMepbl. [IpoBonsmme opranmdeckue mnonuMmepbl. KomnosuTHbIe

7



Mmatepuaibl. llepcreKTHBBI HCIOJNB30BaHUS KOMIIO3UTHBIX MarepuaioB. Kraccugukarus
BOJIOKOH. CuHTeTHYecKue BojiokHA. [lommadupHbie W ToJMaMHUIHBIE BOJIOKHA, MX CTPOCHHUE,
cBoicTBa. IlpakTHyeckoe HUCIMOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE IUJICHKHU: W3OJSIUs s
MIPOBOJIOB, MEMOpAHBI JIJIsl ONPECHEHHUS BOJIbI, 3alIUTHBIC TJICHKU JJII aBTOMOOMIICH, TUIACTHIPH,
XprpFH‘-IﬁCKI/IC ITOBSA3KH. HOBBIC TCXHOJIOT'NHU I[aJIBHGfIL[IeFO COBepLHeHCTBOBaHI/IH HOJII/IMepHBIX
MaTepHaioB.

Teopernyeckne 0CHOBBI XUMHH

Crpoenue BemiectBa. CoBpeMEHHass MOJENb CTpoeHUs aroma. [lyanus3m 3ieKkTpoHa.
KBanTtoBbIe uncna. Pacnipenenenue 3J1IeKTPOHOB 110 SHEPrETUYECKUM YPOBHSAM B COOTBETCTBHH C
IPUHLIMIIOM HauMEHbIIEH SHepruu, npaBuiaoM XyHaa v npuHuunom Ilaymu. OcobeHHOCTH
CTPOEHUS SHEPreTUYECKUX YpPOBHEH aTOMOB d-311eMEHTOB. DJIEKTPOHHAsE KOH(PUIypaLus aToma.
Knaccudukamuss XuMHYECKUX DJIEMEHTOB (s-, P-, d-31eMeHThl). OCHOBHOE U BO30YXK/ICHHBIC
COCTOsIHUSL aTOMOB. BanenTHsle a5eKkTpoHsl. [lepuoanueckas cucremMa XMMHYECKHUX HJIEMEHTOB
.. MenneneeBa. ®usnueckuii cmpica Ilepuoanueckoro 3akona .M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB M UX COCAUHEHHUN IO IIEPUOJaM U IPYIIIaM.
MupoBo33peHueckoe M Hay4yHoe 3HadyeHue Ilepumonmueckoro 3axona JI.M. Menneneesa.
[Iporuossl J[.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

ONEeKTpOHHAas MpHUpOJia XMUMHUYECKOH CBSI3U. DJIEKTPOOTpULATENbHOCTh. KoBasieHTHas
CBSI3b, €€ PA3HOBHJIHOCTU U MEXaHM3Mbl 00pa3oBaHUs (OOMEHHBIN U JIOHOPHO-AKLENTOPHBIN).
Nonnas  cBsa3p.  Meraiuinueckass  CBA3b.  BomopomHass — cBsizb.  MEKMOJIEKYJISIPHBIE
B3aMMOJCHCTBUSI.

Kpucrannumueckne n amopdHbie BemecTBa. THUIBI KPUCTALIHUECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, MIOHHAs, METAJUINYeCKast). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEILECTBA OT TUIIA
KpUCTaJIIMueckor pemeTku. [Ipuunasl MHOrooOpasust BeuiecTB. COBpEMEHHBIE NPEACTAaBICHUS
0 CTPOEHUU TBEPABIX, )KUIAKUX U ra3000pa3HbIX BewecTs. JKuIkue KpucTaibl.

XuMHYecKkue peakiuu. 'oMoreHHble U rereporeHHble peakuuu. CKOpoCTh peakluu, ee
3aBHCUMOCTh OT DAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI PEArupyrOIIUX BEIIECTB, KOHIEHTpalUu
pearupyomux BeliecTB, Temmneparypbl (mpaBuwio Banr-I'odda), mmomanu peaximoHHOM
MIOBEPXHOCTH, HAIW4YMs KaTajau3aTopa. OHEpPrHs aKTHBAlMH. AKTUBHPOBAHHBIA KOMILIEKC.
KaranusaTtopsl u katanus. Posib KaTaIM3aTOPOB B IPUPOJIE U IPOMBIILIEHHOM IIPOU3BOCTBE.

[TonsiTue 06 sHTaNBIUKN U SHTponUU. DHeprust ['nd6ca. 3akoH 'ecca u ciencTBUS U3 HETO.
TeroBeie 3¢ (eKThl XUMUYECKUX peakuuil. TepMmoxumuueckue ypaBHeHHs. OOpaTUMOCTb
peakuuii. XuMmuuyeckoe paBHOBecHe. CMeNIEHME XUMHYECKOIO pPAaBHOBECUS NOJ JAECHCTBHEM
pa3nuuHbIX (PAKTOPOB: KOHIEHTPAlMM pEareHTOB WU MPOJYKTOB pEaKluH, IaBJICHMUS,
Temneparypsl. Poib cMeleHus: paBHOBECHUS B TEXHOJIOTHUECKUX MPOLIECCaX.

Hucnepcubie cuctembl. Koiutonaneie cucremsl. MctuaHabIE pacTBOpbl. PacTBOpeHne Kak
duzuko-xummuueckuii mporecc. CriocoObl BbIpaKeHUsT KOHIIEHTPALMN PaCTBOPOB: MaccoBast 10
PacCTBOPEHHOI'O0 BEIIECTBA, MOJSpPHAas M MOJsJIbHAsg KOHILEHTpauuu. TuTp pacTBOopa u
TUTPOBAHUE.

Peaknum B pactBOpax 3ieKTpoauToB. KadecTBeHHBIE peakIMW Ha HOHBI B PacTBOPE.
KucnoTHO-OCHOBHBIE B3auMOJEHCTBUS B pacTBOpax. AmdorepHocTb. MoOHHOE Mpou3BeleHne
Boabl. Bomoponuseiii mokaszatens (pH) pactBopa. I'maponus comeil. 3HaueHue THAPOIU3a B
OMOIOrnYecKUX OOMEHHBIX npoleccax. [IpuMenenue ruipoansa B IPOMBIIIIICHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU B MPUPOE, MPOU3BOACTBEHHBIX IpOLIEccax
U JKU3HEJEATEIBHOCTH OpraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MOTEHIUAI CPEIBI.
Huarpamma IlypO>. IloBenenue BemiecTB B cpeiax C pa3HbIM 3HaueHueM pH. Metonsl
AJIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OamaHca. [anpBaHWMYeCKUH »diIeMEHT. XUMHUYECKUe
UCTOYHUKM ToKa. CraHmapTHbII BOAOPOAHBIM 3iekTpod. CraHAapTHBIA 3JIEKTPOIHBIN
NOTEHLMAl CHUCTEMBL. PsAn  CTaHOapTHBIX AJIEKTPOAHBIX IOTeHUuanoB. Hanpasienue
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA. DJIEKTPOJIM3 PACTBOPOB M PACIUIABOB COJICH.
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HpaKTI/I‘IeCKOe OPUMCHCHUC OBJICKTPOJIM3a JId TOJYUCHUA IICIIOYHBIX, MICIOYHO3CMCIIBHBIX
METaIJIOB M amoMuHuA. Koppo3us MeTaiioB: BHIBI KOPPO3HH, CIIOCOOB! 3aIIUTHI METAUIOB OT
KOPPO3HH.

OCHOBBI HEOPraHUYECKONH XUMUH

O6mas xapaxktepuctuka 31eMeHTOB [A—IlIA-rpynn. Oxcuabl M NMepoKcHIbl HATPUS U
Kkanud. PacriozHaBaHue KaTUOHOB HaTpus U Kaius. Conu HaTpus, Kanus, KaJIbLUs U MarHus, Ux
3HaYeHWE B MPHUPOJEC M >KU3HU denoBeka. JKEeCTKOCTb BOABI M CIIOCOOBI €€ YCTpaHCHHS.
KoMriuiekcHble coeIMHEHUST aTFOMUHHUS. AJTFOMOCHIIUKATBHI.

Meramist IB-VIIB-rpynn (menb, muHK, XpoMm, Maprasei). OCOOEHHOCTH CTPOCHHUS
atoMoB. O0mue ¢usndeckue u xumudyeckue cBoiictpa. [lonmyuenue u npumenenue. OKCUABI U
TUAPOKCUABl 3TUX METAJJIOB, 3aBUCHUMOCTb MX CBOWCTB OT CTENEHU OKHCIEHUS 3JEMEHTA.
Baxneiime conu. OKHCIUTENbHBIE CBOMCTBA COJEHM XpPOMa M MapraHiia B BBICIHIEH CTENEHU
okucienus. KommuiekcHble coeiMHEHUs XpoMa.

O6mas xapaktepuctuka 3nemeHToB [VA-rpynnel. CBoOHCTBa, MONydYeHHUE U TPUMEHEHUE
yras. CUHTE3-Ta3 KaKk OCHOBAa COBPEMEHHOW IMPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIN Yrojib Kak
aacopOent. HaHocTpykTypel. MUpOBbIE JOCTHXKEHHS B OOJACTH CO3JaHHsI HaHOMATEPUAIOB.
DNEKTPOHHOE CTPOEHHE MOJIEKYJIbl yrapHoro rasa. IlogyuyeHue u nmpuMeHeHHE yrapHOro rasa.
buonoruueckoe neiicteue yrapuoro raza. KapOuasl kanbius, altoMUHUS U xene3a. KapOooHaTsl
u rugpokapooHaTsl. KpyroBopor yriepona B KMBOM M HexuBod mnpupoje. KauecTtBeHHas
peakiusi Ha KapOoHaT-uoH. Dusnueckue W XHUMHYECKHE CBOMcTBa KpemHus. CHIlaHBl U
cumuiuasl. Oxenn kpemuus (IV). KpemuueBbie KUCTOTHI U uX coiid. CHIIMKATHBIE MUHEPAIBI —
OCHOBA 3€MHOH KOPBI.

OO6mas xapakrepuctuka ieMeHToB VA-rpynnel. Hutpuasl. KauectBeHHas peakuusi Ha
MOH aMMOHUS. A30THasi KUCJIOTa KaK OKUCIUTENb. HUTpaTel, X (Qu3MYeckue U XUMHUYECKUE
cBoicTBa, mpuMeHeHue. CBoMCTBa, oydeHne u npumeHenue gocdopa. ®ochun. dochopusie
u nonudocdopHbie KUCT0Th. bruonoruueckas poib GpocgaTos.

O61mas xapakrepucTtka 351eMeHToB VIA-rpynmsl. OcoOble cBONHCTBAa KOHIEHTPUPOBAHHOMN
cepHoi KucnoTsl. KauecTBeHHbIE peakliuu Ha CylnbQU-, CyIb(UT-, U CyIb(haT-HOHbI.

O6mass xapakrepuctuka 3meMeHTOB VIIA-rpynmbel. OcoOeHHOCTH XxumHuHM  (ropa.
['anoreHoBogoponbl M HX MOJIydeHHE. [allOreHOBONOPOAHBIE KHMCIOTHI W HMX  COJIH.
KauecTBeHHble peakIMM Ha TrajloreHuJ-uoHbl. Kucinopozaconepxaiiye COEIMHEHUs XJIopa.
IIprMeHeHre rajJoreHoB U UX BaKHEUIINX COCTUHEHUN.

bnaropoansie ra3el. [IpumeHeHne 6J1aropoHbIX Ta30B.

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB NPOCTBIX BELIECTB, BOJAOPOIHBIX COEIMHEHUH,
BBICILIMX OKCHUJIOB U THIPOKCH/IOB.

W nenTudukanys HeOpraHM4eCKUX BELIECTB U HMOHOB.

XuMHuA 1 KHU3Hb

Hayunsle MeTonpl mo3HaHus B XUMHUH. McTounuku xumuuecko mHdopmaruu. I[Touck
UHpOpPMALMU TIO0 Ha3BaHUAM, UIACHTU(HUKATOpPAM, CTPYKTYpHBIM (opMynam. XHUMHUYECKUH
aHaJIU3, CUHTE3, MOJCIUPOBAHHE XMMUYECKUX MPOIIECCOB U SIBICHUN KaK METOJbl HAayYyHOTO
no3HaHusA. Maremarnyeckoe MOJEIMPOBAHUE IPOCTPAHCTBEHHOTO CTPOEHUS  MOJIEKYJ
opranuueckux BemecTB. COBpeMEeHHbIE (PU3NKO-XUMHUYECKHUE METObl YCTAaHOBJIEHUS COCTaBa U
CTPYKTYpBI BELLIECTB.

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[TpoGuieMbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpenHble NMpUBBIYKU U
dakTophl, pa3pylIamie 370pOBbe (KypeHHE, VYIOTPEOJICHHE allkorojsi, HapKOMAaHHUS).
Pammonansaoe nuranue. [1umesslie 1o0aBkr. OCHOBBI ITUILEBOM XUMUM.
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Xumus B MeaunuHe. Pazpabotka gexapcTB. XUMHUUECKUE CEHCOPHI.

XuMHus B TIOBCEIHEBHOW >KM3HM. MoOm0UME M YUCTAIIME CpeacTBa. PenerieHTsl,
uHCeKTUIUABL. CpeacTBa JUYHOW TUTHEHBI W KocMeTuku. IlpaBuna Oe3omacHOW pabOTHI ¢
€IKUMU, TOPIOYUMHU ¥ TOKCUIHBIMU BEIIECTBAMU, CPEICTBAMU OBITOBON XUMUHU.

XuMHUS U CEeNbCKOEe XO035SHUCTBO. MuHepanabHbIe M opraHudeckune ymobpenus. Cpencrtsa
3aIUTHI PACTCHU.

Xumusi B TNpoMbIIUIeHHOCTH. OOIIMe NpeACTaBICHUS O MPOMBIIUICHHBIX CIIOCO0ax
MOJIyUYeHUs XMMHUYECKUX BEIIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHAKa, CEPHON KHCIOTHI).
[TpombiienHast opranudeckass xuMmus. Cplppe A1 OPraHMYECKON IMPOMBIIUIEHHOCTH.
[IpoGiemMa 0OTX0M0B M MOOOUYHBIX MNPOAYKTOB. Hambonee KpymHOTOHHa)KHBIE MPOU3BOJCTBA
OpraHMYecKUX coeAuHeHud. YepHas u 1nBeTHas Meramnyprus. CTeKIO U CHUJIMKaTHas
MPOMBILIUIEHHOCTb.

Xumus u sHepreTuka. [Ipupoaspie HCTOUHUKH yriIeBOAOpOAOB. [IpUpoaHbIi U MOMYTHBIN
He(TAHOW Ta3bl, HMX COCTaB W wmcrnonb3oBanwe. CocraB HepTH W ee TmepepaboTka.
Hedrenpoaykrel. OxraHoBoe uucio OeHzuHa. OxpaHa OKpyXaromied cpeisl Ipu
HeTenepepabOTKe W TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJBTCPHATUBHBIC HCTOYHHKHU
SHEPIUH.

XuMus B CTPOUTCIILCTBC. HeMeHT. betoH. HO,Z[60p OIITUMAJIBHBIX CTPOUTCIIbHBIX
MaTCcpHraJioB B HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA.

Xumus 1 9Kosiorusi. XUMHUYECKO€E 3arps3HEeHHUE OKpY’Karolled cpeibl U ero MOCIEICTBHSL.
Oxpana rugpocdepsl, 1o4YBbl, aTMOChEpH, GIOPHI U payHbl OT XUMUYECKOTO 3arpsi3HEHUS.

Tunel pacueTHbIX 3a1a4:

Haxoxnenue MonekynsipHOH (GopMynbl OpraHMYECKOro BEIIeCTBA IO €ro MIOTHOCTH H
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISAIIUX B €r0 COCTAB, WJIW 10 MPOIYKTaM CrOpaHusl.

Pacuetsr MmaccoBoil 10111 (Macchl) XUMUYECKOTO COSIMHEHUSI B CMECH.

Pacuersl macchl (0ObeMa, KOJIMYECTBAa BEIIECTBA) MPOJAYKTOB PEAaKIUHU, €CIU OJHO U3
BEIIIECTB JIJaHO B U30BITKE (MMEET IPUMECH ).

Pacuersr MaccoBoi WM OOBEMHOM JOJM BBIXO/AA MPOAYKTA PEAKIIMH OT TEOPETUUYECKU
BO3MO>KHOTO.

Pacuetst TermmoBoro 3¢ dhexra peakiuu.

PacueTsl 00BEeMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PEaAKIIHSIX.

Pacuersl Maccel (0Obema, KOJIMYECTBA BEIECTBA) IMPOAYKTa pEaKIUH, €CIH OJHO U3
BEILECTB JJaHO B BUJIE PACTBOpA C ONPEEICHHOM MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA.

I[IpumepHbIe TeMBbI NIPAKTHYECKUX Pa0dOT (Ha BHIOOP yUUTENS):

KauecTBeHHOE onpeneneHue yriaepoaa, BOA0OPoJa U XJIopa B OpPraHN4eCKUX BELIECTBAX.
KoncTpynpoBanue mapocTep>KHEBbIX MOJI€Ie MOJIEKYJT OPraHMYECKHX BEIIECTB.
PacriozHaBaHue miacTMacc ¥ BOJIOKOH.

[TosrydeHne UCKyCCTBEHHOTO ILIETIKA.

Pemenne skciepuMeHTANBHBIX 33Ja4 HA TIOJYy4YEHUE OPraHUYECKUX BELIECTB.

Pemenue sxcriepiMeHTaIbHBIX 337a4 Ha paclioO3HaBaHHE OPraHUYECKHUX BEIIECTB.

W nenTudukaiyst HeOPraHUIeCKUX COCTUHEHHMN.

[Tony4yenue, cobupanue u pacro3HaBaHHUE Ta30B.
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Pemenue skcnepuMeHTaIbHBIX 3a1a4 110 TeMe «MeTauib».
Pemienune skcnepuMeHTAIbHBIX 3a7a4 Mo Teme «Hemeranmbiy.
Pemienue skcnepuMeHTANBHBIX 3a/1ad N0 Teme «l eHeTrnueckas CBs3b MEXAY Kilaccamu

HEOPTaHNYCCKUX CO@ﬂHHCHHﬁ)).

Pemenne SKCIICPUMCHTAJIbHBIX 3aJla4 110 TCMC «I'eHeTn4ecKas CBS3b MCKAY KiIacCaMu

OPraHu4YCCKux COCﬂHH@HHﬁ)).

[Tonyyenue 3THIIEHA U U3YYEHUE €rO CBOMCTB.

[TonydyeHune yKCyCHOM KUCIOThI U U3YyYCHHUE €€ CBOMCTB.

I'upponus KupoB..

W3roToBieHne Mblia pyqYHOH pabOTHI.

XUMUS KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI TUIIEBON XUMHH.

HccnenoBanue MUIIEBBIX 100aBOK.

CBoiicTBa OJITHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHYECKUE CBOWCTBA allbJICTH/IOB.

Cuntes cioKHOTO 3dupa.

['unponu3 yrieBoaos.

VYcerpanenue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peaKIi Ha HEOPTraHUYECKUE BEIIECTBA U MOHBI.

WccnenoBanue BAUSHUS Pa3aIudYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIUU.
Omnpenenenne KOHIEHTPAIMU PaCTBOPa aCKOPOMHOBOW KUCIOTHI METOI0M TUTPOBAHUS.

Yyeono-remaruueckuii miaan 10 xiaacce

Neri/m | HaumeHoBaHue pazzaena Komungectso KomnyectBo  yacos | KonngecTtBo
YacoB TEOPUHU | MPAKTUUYECKUX 4acoB
paGor KOHTPOJIBHBIX
pabot
1 Beenenue B Kypce | 14
OpPraHuYecKoil XuMHH
3 Xumnyeckue peakmuu B | 11 1
OpPraHuYecKoil XuMHH
4 Yr/1eBo10pOoabI 55 3 3
5 Kucnoponcoaepxkamniue 55 8 2
OpPraHUYECKNE COETUHEHUS
6 15 1 1
A3oTcoaepxamme
OpraHUYECKUE COETUHEHHS
7 BMC 9 2
8 Peseps 23
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Yuyeono-tremaTuueckuii miaan 11 kiaace

Neri/m | Ha3Banue paznena Obmee ITpakTuueckue KoHnTposbHble
KOJINYECTBO paboThI paboThl
4acoB
1 TeopeTnyeckne 0CHOBBI 26 1
XMMHH: CTPOEHHE
BellecTBa

2 TeopeTnyeckne 0CHOBBI 19 1
XUMHUH: XUHMHYECKHe
MPOIECCHI

3 Teopernyeckue 0CHOBBI 35 1
XHMMHH: YUCThIE BeleCTBA
U cMecH

4 TeopeTnyeckne 0CHOBBI 16 1
XMMHH: OKUCJIUTETbHO-
BOCCTAHOBHUTEJbHbIE
peakuuu

5 OCHOBBI HEOPTAHUYECKOH | 22 1
XHMHH: METAJLTbI M UX
COeIMHEeHHUsI

6 OcHoBbI Heopranuveckoi | 44
XUMHH: HEMETAJUIBI U UX
coeIMHeHHUsI

7 XHUMUS U )KU3Hb 10

8 JKcnepuMeHTATbHbIE 10

OCHOBBbI XUMHH
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