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Xumus

B pe3yabTare u3ydenus yuedHOro npeamera «XuMus» Ha YpoBHe CpeHero oo1mero
o0pa3oBaHus:

BbinycKHHK Ha yriIy0JIeHHOM YPOBHE HAYYHMTCH:

pacKphIBaTh Ha MpUMEpPax poJib XUMHUH B (POPMHPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI
MHUpPa M B NPAKTHYECKOW JEATEIHHOCTH YEIIOBEKa, B3aWMOCBA3b MEXIY XUMHEH M IPYTrUMH
€CTECTBECHHBIMH HAayKaMU;

WUTIOCTPUPOBATHh HA MPUMEPaxX CTAHOBJICHHE U BOJIIOLUIO OPTaHUYECKOW XUMHUHM KaK HAyKH
Ha Pa3IMYHBIX HCTOPUYECKUX ITAIaX €€ Pa3BUTHS;

YCTaQHABJIMBATh TPUYUHHO-CIICICTBEHHBIE CBS3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHUX
AIIEMEHTOB U MEPUOTUIECKAM HU3MEHEHHUEM CBOMCTB XMMHUYECKUX DIIEMEHTOB M UX COCIMHEHHI
B COOTBETCTBHUHU C TMOJIOKECHHEM XUMHUYECKUX JIEMEHTOB B MIEPUOUICCKON CUCTEME;

aHAJM3UPOBATh COCTaB, CTPOCHHE M CBOMCTBA BEIIECTB, NMPUMEHSS ITOJIOKEHUS OCHOBHBIX
XUMHMUYECKUX TEOPUH: XMMHUYECKOTOo CTpPOEHHUs opraHmdeckux coeauHeHuit A.M. byrneposa,
CTPOCHHUSI aTOMa, XUMHUYECKOH CBSI3H, AIEKTPOJUTUICCKON JUCCONMAIMHA KUCIOT U OCHOBAHHIA;
YCTaHABJIMBATh NPUIMHHO-CJICICTBEHHBIE CBS3H MEX]Iy CBOMCTBAMH BEIIECTBA U €T0 COCTABOM
U CTPOCHHUEM;

MPUMEHSTh TIPAaBWJIa CHUCTEMAaTHYECKOM MEXKIyHApOJHOW HOMEHKIATYphl KakK CpelCcTBa
pa3NuyYeHNs U UISHTH()HUKAINN BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

COCTaBJIATh MOJICKYJSIPHBIE M CTPYKTYpHBIE (HOPMYJIBI HEOPraHUYECKUX M OPTraHHMYECKHX
BEIIECTB Kak HOcHUTeled UHPoOpMalMd O CTPOCHUM BEIIEeCTBA, €ro CBOWCTBAX W
MIPUHA/IIKHOCTH K OIIPE/IETICHHOMY KJIACCy COEAMHEHHI;

OOBSCHATH IPUPOAY M CIIOCOOBI 0Opa30BaHMs XMUMUYECKOW CBSI3U: KOBAJICHTHOU (TIOJISIPHOM,
HETIOJISIPHOM), MOHHOM, METaJUTMYECKOW, BOJOPOJHOW — C IIENBIO OMPEICICHUS XUMHYECKOM
AKTUBHOCTH BEILIECTB;

XapaKTepu30BaTh (U3NYECKUE CBOMCTBA HEOPraHUYECKUX W OPraHUYECKHX BEIIECTB HU
yCTaHABIMBATh 3aBUCHUMOCTh (DU3MYECKUX CBOWCTB BEHIECTB OT THMA KPUCTANIMYECKOM
pelIeTKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHH XMMHUYECKHX CBONCTB IMPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHH, BHICIIIMX OKCHJIOB U THAPOKCUIOB;

MPUBOJUTh HPUMEPHl XMMHUYECKUX PpEaKUUN, PaCKPBIBAIOIIMX XapaKTEPHbIE XUMUYECKHE
CBOMCTBAa HEOPraHWYECKUX U OPraHMYEeCKHX BEUIECTB H3YYEHHBIX KJIACCOB C MLENbI0 HX
uaeHTU(PUKAIMN 1 00bICHEHUS 00JaCTH IPUMEHEHHUS,

OTIPEIeNIATh MEXaHW3M pPEaKIUUd B 3aBUCUMOCTH OT YCJIOBUHM MPOBENEHUS pPEaKIUU U
MIPOTHO3UPOBATH BOZMOKHOCTh MPOTEKAHUS XUMUYECKUX PEaKIUi Ha OCHOBE THIA XUMUYECKOM
CBSI3M M aKTUBHOCTH PEareHTOB;

yCTaHABIUBATh 3aBHUCHMOCTh DPEAKIIMOHHOW CIMOCOOHOCTH OPraHUYECKUX COCIWHEHUH OT
XapakTepa B3aMMHOTO BJIHMSHHS aTOMOB B MOJIEKYJaX C LEIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaxiuu;

yCTaHABIUBATh 3aBHCHUMOCTh CKOPOCTH XHUMHYECKOW PEaKIMH M CMEIICHHS XUMHYECKOTO
paBHOBECHS OT pa3NUYHBIX (DAKTOPOB C MEIbI0 OMNPEACTCHUS ONTUMAIBHBIX YCIOBHIA
MPOTEKaHHsI XUMUYECKHX MPOIIECCOB;

yCTaHABIUBATh T€HETUYECKYIO CBSI3b MEXKAY KJIacCaMHd HEOPTaHHMYECKUX M OPraHuYecKhX
BEIIECTB JUII OOOCHOBAaHUS MPUHIMIHMAIBHOM BO3MOXKHOCTH TMOJYYEHUS HEOPraHMYECKUX H
OpPraHUYeCcKUX COeTMHEHUN 3a]aHHOTO COCTaBa M CTPOCHMUS;

noAOUpaTh peareHThl, YCIOBHS U ONPEAENSATh TMPOAYKTHI PEAKIUi, IMO3BOJISIONINX
peann3oBaTh  NA0OpaTOpHbIE U TPOMBIIUICHHBIE CHOCOOBI  TONYYeHHS]  BaKHEUIINX
HEOPraHU4eCKUX U OPraHUYECKUX BEIIECTB;



ONPEENATh XapaKTep Cpelbl B pe3ysbTaTe THIPOJn3a HEOPraHWUYECKUX U OPraHM4eCKHUX
BELIECTB W IPHUBOJUTH IPHUMEPHI TUAPOJIM3A BEIIECTB B IOBCEIHEBHOM JKHM3HM YEJIOBEKa,
OMOJIOTUYECKUX OOMEHHBIX MPOLIECCaX U MPOMBIIUICHHOCTH;

IPUBOJUTh  IPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUMM B IPHUPOJAE,
IIPOM3BOJICTBEHHBIX MPOLECCAX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

000CHOBBIBATh MPAKTUIECKOE HCIIOJIH30BAHHE HEOPraHWYECKUX M OPraHMYECKUX BEUIECTB U
UX PEaKIUi B IPOMBIIIJICHHOCTH U OBITY;

BBINIOJIHATh XMMUYECKUN KCIIEPUMEHT 10 PAaCHO3HABAHUIO U MOJIYYEHHUIO HEOPraHUUECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCSILUXCS K Pa3IU4YHbIM KJIaccaM COEIMHEHUH, B COOTBETCTBUHU C
IpaBWJIaMHU U NpueMaMH 0e30IacHOM paboThl ¢ XMMUYECKMMH BELIECTBAMHU U J1a0OPaTOPHBIM
000pyI0BaHUEM;

MIPOBOJUTH pacyeThl Ha OCHOBE XMMHYECKUX (OPMYJ M YpaBHEHUN pEaKIMil: HaXO0XACHHE
MOJIEKYJISIPHON (OpMYJIbl OPraHMYECKOro BELIECTBAa IO €ro IJIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WJIM MO MPOAYKTaM CTOPaHHUsS; pacyeTbl MacCOBOMW J10JIU
(Macchl) XUMHUYECKOTO COETUHEHHS] B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BELIECTBA)
MIPOJIyKTOB pEaKLWU, €CIM OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPHUMECH); pacueThl
MaccoBOM WM OOBEMHOM J0JIM BBIXOJA MPOJIYKTa pPEaKIUu OT TEOPETUYECKH BO3MOXKHOTO;
pacyeTsl TerIoBOTo d(PdeKTa peakiuu; pacueTbl 00bEMHBIX OTHOIICHHUH Ta30B MIPH XUMHUYECKUX
peakusx; pacyeTbl Macchl (00beMa, KOJIMYecTBa BEIeCTBA) MPOAYKTa PEAKIMH, €CIH OJHO W3
BEILECTB JaHO B BUJE pacTBOpa C ONPECIIEHHON MaccOBOM J10Jiel paCTBOPEHHOTO BEILIECTBA;

WCII0JIb30BaTh METOJIbl HAYYHOTO MO3HAHMS: aHalIW3, CUHTE3, MOJEIHUPOBAHUE XUMUYECKUX
MPOLIECCOB U SBJIIGHUH — TpPU peHIeHHH Y4eOHO-MCCIEI0BATENbCKUX 33/7ad IO H3YYEHUIO
CBOMCTB, CIOCOOOB MOJY4YEHUS M paclo3HaBaHHs OPraHUYECKHUX BEIECTB;

BIa/IleTh MpaBUIaMU O€30MaCHOr0 OOpalleHUs] C €AKMMH, TOPIOYMMH U TOKCHUYHBIMU
BEIIECTBAMH, CPEJICTBAMH OBITOBOM XUMMH;

OCYLIECTBIIATh IOUCK XUMHUYECKOM HHGpOpMalUU 1O Ha3BaHWSM, HJIECHTH(UKATOpaM,
CTPYKTYpPHBIM (hOpMyJaM BELIECTB;

KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATh XUMUYECKYIO HH(POPMALIHIO, COACPIKALIYIOCS B
COOOLIEHHUAX CpEACTB MaccoBoM MH(popMmanuu, pecypcax VHTepHeTa, HaydyHO-NOIMYJSPHBIX
CTaThsAX C TOUYKHU 3PEHMSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LIEJSAX BBIABICHUS OLIMOOYHBIX
CYXJIeHUH U (popMUpOBaHUs COOCTBEHHOM MO3ULINH;

yCTaHaBJIMBaTh B3aUMOCBA3M MEXIy (GakTaMM W TEOpHUeH, NMPUUYMHOM M CIEICTBHEM IpHU
aHamu3e MNpoOJEeMHBIX CUTyallMii M OOOCHOBaHMM IPUHUMAEMbIX pEIIEHUH Ha OCHOBE
XUMUYECKUX 3HAHUH;

NPEJCTaBIATh IYTH pEIIeHUs IJ0OAJbHBIX MPOOIeM, CTOALIMX MEpel YeJIOBEYECTBOM, U
NEPCHEKTUBHBIX HANPABICHUNA PA3BUTHUA XMUMUYECKUX TEXHOJIOTMH, B TOM YHUCIE TEXHOJOTHM
COBPEMEHHBIX MaTEpUAJIOB C Pa3IMYHON (PYHKIMOHAIBHOCTHIO, BO30OOHOBIIEMBIX HCTOYHUKOB
CBIPbs, NEPEePAOOTKU U YTUIIN3ALMH IPOMBILIUIEHHBIX U OBITOBBIX OTXO/0B.

BpinycKHHK Ha yri1y0JICHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUTHCH:

Gopmynupoeams  yenb UCCIEO08AHUS, BbIOGUSAMb U NPOBEPAMb  IKCHEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOUCMEAx 6ewjecms Ha OCHOBE UX COCMAead U CMPOEHUs, UxX
cnocobHocmu 6cmynamv 6 Xumuueckue peakyuu, O Xapakmepe U NpOOYKMAax pa3iuyHuIX
XUMUYECKUX pearkyuii;

CamocmosmenvbHo NIaGHUpPO8ams U NPOBOOUNMb XUMUUECKUe IKCHEPUMEHMbL ¢ COON00eHUeM
npasun 6e30nacHol pabomwl ¢ 6eujecmeamu U 1a0opamopHbim 060py008aHueMm;

UHmMepnpemupo8ams OaHHble O COCMAGe U CMPOEHUU Geujecms, NOJYYEeHHble C NOMOUbIO
COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOOO08;

ONnuUCvLIBAMb COCMOAHUE IJNeKMPOHA 6 aMmoMe HA OCHO6€ COEDEMEHHbIX KEAHMO60-
MeXanudyeckux npeocmagieHuii. o CmpoeHuu amoma Onid O0ObACHEeHUs  pe3yi1bmamos
CNEeKmpanbHO20 AHAIU3A 6EU eCE;



Xapakmepusoeamsv — poib  A30MOCO0EPAHCAUUX — 2eMEPOYUKIUYECKUX — COeOUHEHUN U
HYKJIEUHOBBIX KUCIOM KAK GAMNCHEUWUX OUONO02UYECKU AKMUBHBIX GEUEeCmE,

NPOCHO3UPOBAML 803MOMHCHOCL NPOMEKAHUSL OKUCIUMENbHO-80CCMAHOBUMENbHBIX PeaKyull,
Jiedcawux 8 0CHo8e NPUPOOHBIX U NPOUBOOCHIEEHHBIX NPOYECCOE.

N3ydyenne xuMuM Ha yriryOJICHHOM YpPOBHE IPEIOJIaracT IOJHOE OCBOEHHE 0a30BOTO

KypcCa U BKIIIOYACT paClIUPCHUEC NPECAMCETHBIX PE3YJIbTATOB U COACPKAHUA, OPUCHTHPOBAHHOC HA
MOJITOTOBKY K MOCTIEeNyIomeMy podeccHOHATbHOMY 00pa30BaHMIO; Pa3BUTHE HHIMBHUIYaTIbHBIX
crocoOHocTel 00ydarommxcs myreM 0OoJiee IIyOOKOTO, YeM 3TO MperycMaTpUBaeTcs 0a30BBIM
KypCOM, OCBOCHHUSA OCHOB HAYK, CUCTCMATHYCCKUX 3HaHPII>i; YMCHHUEC NPUMCHATH ITOJTYUCHHBIC
SHaHUA i1 PCHICHUA TIPAKTUYCCKUX H yLIe6HO-I/ICCJ'I€I[0BaT€JII>CKI/IX 3aJa4 B I/I3MCHCHHOI>1,
HGCTaHHapTHOﬁ CUTyalluu, YMCHHEC CHCTCMATU3UPOBATL U O606HIaTI> MOJIYYCHHBIC 3HAHMA.
W3ydyenne mnpeamera Ha YrilyOJ€HHOM YpPOBHE MO3BOJSET C(HOPMUPOBATH y OOydarOLIUXCs
YMCHUEC AaHAJIMU3UPOBATH, IMPOTHO3UPOBATL MW OLOCHMBATHL C IO3WIUHA KOJIOTUUECKOMN
0€30IaCHOCTH TMOCIIE/ICTBUS OBITOBOM M MPOU3BOJICTBEHHOH JEATEIILHOCTH YEIOBEKa, CBI3aHHON
C TOJTydYeHHEeM, IPUMEHEHNEM U TIepepadO0TKO BEIIECTB.

ConeprxaHue y4eOHOro nmpeamera

OCHOBBI OPraHNYecKOl XUMHUH

[lossBneHnne W pa3BUTHE OpPraHUYECKOM XUMHM Kak Hayku. lIpenmer opranmdeckoit
XUMUU. MecTo M 3HaYeHHE OPraHnYeCcKOd XUMUM B CUCTEME €CTECTBEHHBIX HayK. B3auMocCBsI3b
HEOPraHMYECKNX U OPTaHUYECKUX BEIIECTB.

XHWMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHHS aTOMOB B MOJIEKYJE COTJIACHO HUX
BAJICHTHOCTH. (OCHOBHBIE TMOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHHS OpraHU4eCKUX
coequHennit A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHuyeckoil MmoJiekynbl. KpaTHocCTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTb CBOWMCTB BEUIECTB OT XMMHUYECKOTO CTPOCHHUS MOJIEKYI.
N3omepust u uzomepsnl. [lonstue o dyHkImoHanpHOW rpynme. [IpuHIUNBL Kiaccuduxauu
OpraHMYeCKUX COeAMHEHMH. MexayHapo/aHas HOMEHKJIaTypa M MPUHUIUIB 00pa3oBaHUS
Ha3BaHUU OPraHUYECKUX COECIMHEHUM.

Knaccudukanuss u 0COOEHHOCTHM OpPraHUYECKUX peakiui. PeakimoHHBbIE IEHTPHI
[lepBoHauanbHbIE MOHATHS O TUIAX U MEXaHU3Max OPraHUYECKUX peakuuil. 'omonuruueckuii u
TeTEPOJUTUUCCKUN Ppa3pblB  KOBAJICHTHOM XHUMHUYECKOW CBs3u. CBOOOAHOpaAWKAIbHBIN U
MOHHBINA MexaHu3Mbl peakuuu. [lonstue o Hykieoduse u anekTpoduie.

AJIKaHBI. DJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIbl METaHa. sp’-
rubpuanzaiys opouraneii atoMoB yriepojaa. ['omonoruueckuit psa u odmas Gopmyra agkaHoB.
Cucremarnueckass HOMEHKJIATypa aJIKaHOB W pagukainoB. M3oMepus yriepoJHOTO CKeJerTa.
Ou3nyecKkue CBOWCTBAa QJIKAHOB. 3aKOHOMEPHOCTH W3MEHEHHS (PU3UYECKHX CBOICTB.
XHUMHYECKHME CBOWMCTBAa  aAJKaHOB: TAJIOTEHUPOBAHME, JECTUIPUPOBAHHME, TEPMHUUECKOE
pasioKeHue, KPEKUHT KakK CIOCOObI MOMYyYeHHs] BaKHEHIIUX COEOUHEHHH B OpraHM4eCcKOM
cuHTe3e. ['opeHne ajaKkaHoOB Kak OJIMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B MPOMBIIUIEHHOCTH U
ObITy. M3oMepu3anus Kak crnoco0 MoyueHHUs: BBICOKOCOPTHOTO OeH3MHa. MexaHu3M peakiuu
cBOOOAHOpanMKanpHOrO 3amenieHus. [lomydenue ankaHoB. Peakuus Bropua. Haxoxnenue B
MPUPOJIE U TPUMEHEHUE AJIKAHOB.

Huknoankansl. CTpoeHHe MOJIEKyNl HUKIOankaHoB. OOmas (opMmyna NHUKIOANIKAHOB.
Homenknarypa  nmxnoankanoB.  M3oMepuss — UUKIOAIKaHOB:  YIJIEpPOJHOTO  CKEJeTa,
MEXKJIacCOBas, MPOCTpPaHCTBeHHAA (yuc-mparnc-uzomepusi). Crienndurka cBOMCTB MUKIOATKAHOB
C MaJIbIM pa3MepoM IKKIIa. Peakiiuu nprucoeuHeHus: U paiuKalbHOTO 3aMEIECHUS.

AJIKGHBI. DJIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIBl OTHICHA. sp -
rubpuamnzamus opOuTtaneid aToMOB yriaepoaa. G- U T-CBs3U. ['oMonormyeckuil psg u oOimas
dbopmyna ankeHoB. Homenkrnarypa ankeHoB. M3oMepusi amkeHOB: VYIJIEPOJHOTO CKeEleTa,
MOJIOKEHUSI KpPAaTHOM CBS3M, MPOCTPAHCTBEHHAs (yuc-mpauc-u3oMepus), MEKKIacCOBasl.
duznyeckue CBONCTBA aaKeHOB. Peakuuu 3IeKTPOPHIBHOTO TMPUCOCTUHEHHS] KaK CIOCO0



NoJIydeHUs: (PYHKIIMOHAIBHBIX MPOM3BOJIHBIX YrieBoJopoaoB. [IpaBuino MapkoBHUKOBA, €ro
JNIEKTPOHHOE o0OOoCHOBaHWe. Peakuuu okucieHuss u mojuMepuzanuu. llommdTHieH Kak
KPYITHOTOHHAKHBIM MPOJIYKT XMMHYECKOI'O MPOU3BOJCTBA. IIpombllieHHBIE U J1a0OpaTOpHbIE
crocoObl OJTy4eHUs alKeHOB. [Ipasuno 3atiyesa. [IpuMeHeHNEe aIKeHOB.

Ankamuensl. Knaccudukanus ankagueHOB MO B3aMMHOMY PacCIlOIOKEHUIO KPAaTHBIX
cBsa3zel B Mouekyne. OcCOOEHHOCTH 3JIEKTPOHHOIO M MPOCTPAHCTBEHHOTO  CTPOCHUS
CONPSDKEHHBIX ankaaueHoB. OOmas Qopmyna ankagueHoB. HomeHkmarypa u wu3omepus
ankaaueHoB. PU3NYECKHe CBOMCTBA aJKaJIUEHOB. XMMHYECKHUE CBOMCTBA aJKAJIUECHOB: PEAKIIUU
MPUCOEIUHEHMS (THAPUPOBAHUE, TaJOI€HUPOBAHUE), TOPEHUS U NoJuMepuszauuu. Bxiag
C.B. JlebeneBa B MOJy4eHHE CHUHTETHUECKOIO Kayuyka. Bynkanuzanus kayudyka. PesuHa.
MHoroo0Opa3ue BHUJIOB CHHTETUYECKHMX KaydyyKoB, UX CBOWCTBa M mpuMeHeHue. llomydenue
aJIKa/InEHOB.

ANKUHBL. DJNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNIbl alleTUJICHA. Sp-
rudpuansanus opouraiseit aromos yriaeposaa. ['omonoruueckuii psa u odmias popmysa alKHUHOB.
Homenknarypa. M3omMepusi: yriaepoJHOro CKeera, MOJI0KEHUsT KPAaTHOM CBSI3M, MEXKKIIACCOBAs.
DU3NYECKUE CBOMCTBA AIKMHOB. XMMHYECKAE CBOMCTBA aJKMHOB: PEAKIIUHM TPUCOEAUHEHUS KaK
Croco0 MOoJyyeHHs MOJIMMEPOB U IPYTUX MOJIE3HBIX NPOAYKTOB. Peakyuu 3ameujenus. I'opeHue
alleTWJIeHa KaK MCTOYHUK BBICOKOTEMIIEPAaTypHOTO IUIAMEHU JJIsl CBAPKHW M PE3KU METaJIOB.
[Tonyuenue aneruneHa NUPoOJIM30M MeTaHa U KapOuIHbIM MeTo1oM. [IpumeHeHue aleTuneHa.

Apenbl. Ucmopusa omxpoimus 6enzona. COBpeMEHHBIE MPEACTAaBICHUS 00 3JIEKTPOHHOM
U TPOCTPAaHCTBEHHOM CTpoeHHH OeH3oia. M3omMepuss M HOMEHKJIaTypa TOMOJIOTOB OeH3o0Jia.
Ob6mass ¢opmyna apeHoB. Puszmueckue CBOMCTBA OeH30j7a. XUMHUYECKHE CBOWMCTBa OeH307a:
peakuu  ANEKTPOPMIBHOTO 3aMelieHusl (HUTpPOBaHHE, TAJIOTCHHUPOBAHKME) Kak CIoco0
MOJIyYeHUSI XMMHUYECKHUX CpPEJICTB 3allUThl PACTCHM; NpPUCOEAUHEHUS (TUIPUPOBAHUE,
raJIorTeHUPOBAHNE) KaK JJOKa3aTEeIbCTBO HEMpEebHOro Xapakrepa OeHzona. Peakuust ropeHus.
[Tonydyenue 6en3ona. Ocobennocmu xumuieckux ceoticme moayo.na. BzauMHoe BIUSIHUE aTOMOB
B MoJieKyne TosyoJia. Opuenmayuonnvie 3¢pgexmol 3amecmumenetl. [IpumeHeHre TOMOJIOTOB
OeH3o7a.

Crnuptsl. Knaccudukanus, HOMEHKIATypa COUPTOB. ['omojorumueckuii psja u oOuias
(dbopMyIna npeaenbHbIX 0JJHOATOMHBIX cIUPTOB. M3oMepus. duznyeckue cBOWCTBA MPEAEIbHBIX
OJIHOATOMHBIX CIIUPTOB. BooponHas cBsA3b MEXIy MOJIEKYJIaMU U €€ BIHMsSHHE Ha (u3nuecKue
CBOMCTBa CHHUPTOB. XHMHYECKHE CBOWMCTBA: B3aUMOJICHCTBME C HATPUEM Kak CIOCOO
YCTAaHOBJIICHUSI HAJNWYMsI THAPOKCOTPYMIBI, C TaJOreHOBOJAOPOJAMH KaK CIOCO0 MOJy4eHHs
pacTBOpUTENIEH, BHYTPU- U MEXKMOJIEKYJIsIpHas JAerujparanus. Peakuus ropeHus: CiupTbl Kak
toruBo. [lomyueHme 9dTaHona: peakiuss OpOXKEHHUS TJIOKO3bI, THIpaTalus OSTUJICHA.
[Ipumenenne mertaHosa W 3TaHoJA. DU3HOJIOTMYECKOE JEHCTBUE METAHOJA W ATaHOJIa Ha
OpraHuM3M 4YeJOBEKa. OTWJICHIVIMKOJIb W T[JIUMUEPUH KaK MPEACTABUTENN MPEAENIbHBIX
MHOT'OATOMHBIX cUpTOB. KauecTBeHHas: peakuus Ha MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHUE
JUIsl PACIIO3HABAHUS TJIMLIEPUHA B COCTaBE KOCMETHYECKUX cpelicTB. [IpakTnueckoe npumeHenue
STUJICHTJIMKOJIS U TJIMLEPUHA.

®enoi. CTpoeHue Mosekyisl (eHosna. B3aumHoe BiusHuE aTOMOB B MoJieKyie (eHoa.
dusnueckue cBoiicTBa (eHona. XUMHUYECKHe CBOMCTBA (peaklUMU C HATpUeM, T'MIPOKCHUIOM
HaTpusi, Opomom). [lonmydenue penona. [lpumenenue genomna.

Anpneruapl U ketonsl. Kinaccudukanus aabpIerujjoB U kKeToHOB. CTpoeHue MpeesbHbIX
aBJETUOB. DJEKTPOHHOE U  TPOCTPAHCTBEHHOE CTPOCHHE KapOOHMUIBHON  IpYIIIBL
I'omonoruueckuit psa, odmas GopMmysna, HOMEHKIATYpa U U30MepUs NpeAeIbHBIX allbJIETHUIOB.
@u3nyecKue CBOWCTBA MPENEIbHBIX aJbAECTUAOB. XHUMHUYECKHE CBOWCTBA MPENEIbHBIX
aJIbJICTU/IOB: THJPHUPOBAaHHUE;, KAYECTBEHHBIE PEAKIMU Ha KapOOHWIBbHYIO TpyNIy (peaxius
«cepedpsHOTO 3epKaniay, B3auMojeiicTBue ¢ ruapokcugoM Meau (1)) m ux mpuMeHeHue Ui
OoOHapyXeHHs TpeleNbHbIX aIbJETU0B B MPOMBIIJICHHBIX CTOYHBIX Bojax. [lomyueHue
NpeeNbHbIX aJbJETHJIOB: OKHCICHHE CIUPTOB, THIpaTralus auneTwieHa (peakuus Kydeposa).
TokcuynocTs anpaerugoB. I[lpumenenue Qopmanbaeruaa M aneTadbAeruga. ALETOH Kak



npeacTaBuTeNlb KeTOHOB. CTpoeHne Mojekynbl aneroHa. OCOOCHHOCTH pPEaKUUU OKHUCICHUS
aueroHa. [Ipumenenue aneToHa.

KapOonoBbie kucnotel. Krnaccupukamuss M HOMEHKIAaTypa KapOOHOBBIX KHCIOT.
CrtpoeHre  mpenenbHBIX  OJAHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT.  OJJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHNE KapOOKCUIIbHOM rpynmbl. ['oMonornaeckuii psa u odmas Gopmyna
IIpeeNbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KuUCIOT. ®dusnueckue CBOWCTBAa MpeAEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA NPEJCIIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT (PEaKIUU C METAJIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAHHSIMU U COJISIMHU)
KaK TIOJTBEPIKJICHHE CXOJICTBA C HEOPTaHMYECKUMH KUCIOTaMH. Peakuwms stepupukanum u ee
oOparumocTs. BnusHue 3amectureneil B YIIeBOJOPOJHOM pajJuKalie Ha CHIY KapOOHOBBIX
KkucaoT. OcoOEHHOCTH XMMHYECKUX CBOMCTB MYpaBbHMHOW KHCHOTHL. [lodydeHue mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, AJKEHOB, IMEPBHYHBIX CIUPTOB,
anpleruioB. BakHelme mnpenctaBuTend KapOOHOBBIX KHCIOT: MypaBbHUHAas, YKCyCHas U
OeH3oifHas. Beicime mnpenenbHble W HENpelenbHble KapOOHOBBIE KUCIOTHL. Onmuueckas
usomepus. Acummempuyeckuii amom y2nepooa. Ilpumenenrne kKapOOHOBBIX KUCIIOT.

Cnoxuple »¢upsl u xupbl. CTpoeHHE M HOMEHKIATypa CJIOXHBIX 3(UpOB.
MexxknaccoBast U30MepHs ¢ KapOOHOBBIMU KUCIOTaMH. CrOCOObI MOJTyYEHUS CIOXKHBIX IPUPOB.
O6patumocth peakiuu dtepudukanuu. [IpumeHeHne CIOXHBIX A(UPOB B THUIIEBON U
napQroMepHOH NPOMBIIUIEHHOCTH. JKUpbl Kak ClOXHbIE 3(UpBl TIULEPUHA M BBICHIMX
KapOOHOBBIX KHUCIIOT. PacTuTenbHble U >KUBOTHBIE JKUPBI, UX cocTaB. PU3MYECKHEe CBOMCTBA
XKUPOB. XMMUYECKHE CBOMCTBA KMPOB: TMAPUPOBAHUE, OKUCIECHHE. [ MapoIn3 Wim OMBbLIEHUE
KUPOB KaK Croco0 MPOMBIIUIEHHOTO TIOJIYYE€HHUsS COJIeH BBICIIUX KapOOHOBBIX KHUCIIOT.
[Ipumenenue KupoB. MbIIA KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motole CBOMCTBA Mbla.

VYrneBoapl. Krnaccudukarmus yriaeBogoB. Dusnyeckne CBOWCTBA W HAXOXKICHHUE
YIJIEBOJOB B Tpupoje. [roko3a kKak anbAeruaoCHupT. XUMHUYECKHE CBOWCTBA TIIFOKO3BI:
ayunuposanue, aIKUIUpo8aHue, CIMpTOBOE U MOJIOYHOKHUCIIOE OposkeHrne. DKCIeprUMEHTalbHbIe
JI0Ka3aTesIbCTBa HAIMYMS aJIbJECTUIHON U COUPTOBBIX I'pynn B IIt0Ko3€e. lloydyeHne riroko3sl.
@pykmosza Kaxk uzomep enwkosvl. Pubosza u oOezoxcupubosa. BaxHeWmme aucaxapuibl
(caxaposa, 1akmosa, Manbmo3a), UX CTpoeHue U Guandyeckue cBoucTBa. ['Maponus caxapossl,
JIaKmo3svl, mManbmo3sl. Kpaxman u 1eIono3a Kak OHMOJIOTUYECKHEe MOJUMEpPbl. XHUMUYECKUE
CBOICTBa Kpaxmaja (THApOJin3, KaYeCTBEeHHAsI Peakilis ¢ 0I0M Ha KpaxMmal U ee MPUMEHEHHE
JUIs OOHapyKeHHUs Kpaxmaja B MPOJAyKTaxX MUTaHUs). XHUMHYECKHUE CBOICTBA IIEJUIIOJIO3BI:
rUApoIIu3, 00pazoBaHue CIOXKHBIX 3QupoB. [Ipumenenne u OuosiorHyecKasi posib YIiIeBOJOB.
OxucreHue yrieBoJ0B — UCTOUHUK SHEPTUU KUBBIX opraHu3MoB. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMEpE alleTaTHOTO BOJIOKHA.

WNnentudukanus opraHuveckux coeavHeHuid. ['eHeTmyeckas CBsA3b MEXAY KiaccaMu
OpPraHUYECKUX COECIMHEHUM.

Awmunsl. [lepBuuHbie, BTOpHUHBIE, TPETHUHBIE aMUHBI. Kimaccudukaius aMuHOB 10 THITY
VIIEBOJOPOJHOTO  pajuKajga M YUCIY AaMHUHOTPYII B  MOJIEKyJe. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MPEAEIIbHBIX aMUHOB. DPU3HUECKUE CBOMCTBA aMUHOB. AMUHBI KaK
OpraHMYECKUE OCHOBAHMS: pEakUUM C BOJOW, KHciIoTaMu. Peakuus ropeHus. AHMIMH Kak
IIPEJCTaBUTENIb apOMaTHUeCKuX aMMHOB. CTpoeHne aHwinHa. [IpuunHbl ocnabiaeHns OCHOBHBIX
CBOJCTB aHWJIMHA B CPABHEHMH C aMUHAMU IIPEJIENIBHOTO psiia. XMMUYECKHE CBOMCTBA aHUJIMHA:
B3aMMOJIEHCTBME C KUCIOTaMHM, OpoMHOH BOJOH, okucieHue. IlogydeHue aMuHOB
QIKWINPOBAHMEM aMMMaKa U BOCCTAHOBJIEHHMEM HUTPOIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuns
3unuHa. [IpumeHenne aMMHOB B (hapMalleBTHUECKOW MPOMBIIICHHOCTH. AHUIUH KAK Cbipbe 014
npou3600cmea anunuHosvix kpacumerneti. Cunme3ssl Ha OCHOBE AHUIUHA.

AmuHokucnotsl u  Oenku. CoctaB M HoMeHkiarypa. CTpoeHHME aMHHOKHUCIOT.
I'oMonoruueckuil psja OpeAeiabHBIX AMHUHOKHUCIOT. M30Mepus npeoenvbHbiX aMUHOKUCIOM.
dusnueckue CBOWCTBA TMpENEeNbHBIX aMHUHOKUCIOT. AMHHOKHUCIOTHI Kak aM(pOoTepHbIe
opranuueckue coequHenus. Cunres nentuaoB. [lentuanas cBa3b. buonornueckoe 3HaueHue a-
aMHHOKHUCIIOT. O0MacTu NMpUMEHEHHs] aMUHOKHCIOT. Benku Kak mpupoiHble OHOMOIUMEPHI.



CocraB u crpoeHue OenkoB. OcHOBHblE AMUHOKUCIOMbL, 00pasyiouwue Oerxku. XUMHUYECKUE
CBOMCTBa OEJNKOB: THAPOJH3, JCHATYypalHs, KadyecTBEHHBbIC (I[BETHBIC) pPEAKIUU Ha OENKH.
[IpeBpamenus 6ei1KkoB MUy B opranusme. buosnorndeckue ¢pyHkuuu O0eIKoB. Jocmuoicenus 6
U3YYeHUU CMpoenUsi U cunmesa 6enKos.

Aszomcoodepaxcawue cemepoyuxiuyeckue coeounenus. Iluppon u nupuoun: 21eKmponHoe
cmpoeHue, apomMamudeckuil Xapakmep, pasiuuue 6 NpPOSAGIEHUU OCHOBHBIX — CBOUCHE.
Hyxneunoswie kucnomul: cocmaeé u cmpoenue. Cmpoenue nykieomuoos. Cocmas HyK1euHo8bix
kucaom ([{HK, PHK). Ponb HYKIeUHOBbIX KUCTIOM 8 HCUZHEOessMeNbHOCMU OP2AHUZMOS.

Bricokomonekymnspabie  coequHeHUs. OCHOBHBIC TOHSTHS  BBICOKOMOJICKYJISPHBIX
COCIMHEHUI: MOHOMEp, TIIOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEPH3AIHH.
Knaccupukamuss momumepoB. OCHOBHBIE  CITOCOOBI  TOJYYEHHUS  BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: peaKkIuy TMOJIMMEpU3alul | ToJukoHaeHcanuu. CTpoeHHe W CTPyKTypa
MOJIMMEPOB. 3aBUCHMOCTHh CBOWCTB MOJMMEPOB OT CTPOCHHS MOJIEKYJ. TepMOIIacTUYHbBIE |
TEPMOPEAKTUBHbIE MOJUMEPBL. [Iposodswue opeanuueckue noaumepsl. Komnosumnole
mamepuanwl. I[lepcnekmugol ucnonb3osanus Komnosumuvlx mamepuanos. Knaccudukanus
BOJIOKOH. CHHTeTHUYeCcKHe BoJIOKHA. [lommddupHble W MmoJMaMHUIHBIE BOJOKHA, UX CTPOCHHE,
cBoiictBa. [IpakTHueckoe HCMONb30BaHUE BOJOKOH. Cummemuueckue WIeHKU: U30AAYUA OIS
npo60008, MemMOPaHvl 0k ONPECHEHUsT B00bL, 3AWUMHbBLE NAEHKU OJIs1 A8MOMOOULEeU, NIACMbIPU,
xupypeuueckue nogsasku. Hosvle mexnonocuu OanvHeliuie2o co8epulencmeosanuiss noJIUMepHbIX
Mamepuanos.

Teopernyeckue 0CHOBbI XUMHHU

Crpoenune BemectBa. CoBpeMeHHass MOJENIb CTPOECHHUS aroMa. Jlyanusm nsieKTpoHa.
Keanmoeuvle yucna. Pacnpenenenue 31€KTPOHOB MO SHEPTETUYECKUM YPOBHSM B COOTBETCTBHH C
MPUHIIAIIOM HAaWMEHBIIEH HSHEPruu, NMpaBuioM XyHaa u mpuHiunoMm I[laymu. OcobeHHOCTH
CTPOEHUS SHEPreTHUYECKUX YPOBHEHW aTOMOB d-351eMEHTOB. DJIEKTPOHHAs KOH(PUTypalus aroMa.
Knaccudukanus XuMHUYECKUX DJIEMEHTOB (S-, p-, d-aimemeHThl). OCHOBHOE M BO30YKJICHHBIC
COCTOSIHUSI aTOMOB. BaneHtHble anekTponsl. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa. ®usnueckuit cmpica llepuoauueckoro 3axkona J[.M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTU M3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COCIUHEHH MO MepuoiaM U rpynmnam.
MupoBo33peHueckoe M HaydyHoe 3HaueHue Ilepuommueckoro 3akona JI.M. MenneneeBa.
IIpoenoswvl /. U. Menoeneesa. Omkpovimue HOBbIX XUMUYECKUX DTIEMEHMO8.

DneKTpOHHAas MPUPOJAa XUMHYECKOW CBSI3U. DJNEKTPOOTpHUIATeNbHOCTh. KoBasieHTHas
CBsI3b, €€ PA3HOBUIHOCTU M MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIH M JOHOPHO-AKIIETITOPHBII).
HNonnas  cBa3p.  Merammmueckass  cBsi3b.  Bomopomnas — cBaA3b.  Meowemonexkyaapmole
83AUMOOCUCMBUSL.

Kpucrannuueckue u amopdHsbie BemiecTBa. THIBI KPUCTALTUYECKUX PEUIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsI, MeTaJTn4yeckasi). 3aBUCUMOCTh (DU3HUECKUX CBOMCTB BEIIECTBA OT TUMA
KpUCTAIIM4ecKor pemeTku. [Ipuunnsl MHOTOOOpasus BemiecTB. COBpeMEHHbBIE MPEICTABICHUS
O CTPOEHUU TBEPJIBIX, JKUJIKUX U Ta3000pa3HbIX BEIIECTB. JKuUOKUe KPUCMAILTbL.

XUMHUECKHE peaklnu. |'OMOreHHble U reTeporeHHble peakuuu. CKOpoCTh peakiuu, ee
3aBHUCHUMOCTh OT Pa3lWYHBIX (PAKTOPOB: MPHUPOJBI PEarHpyIOIINX BELIECTB, KOHIICHTPAIIUU
pearupyomux BelecTB, TeMmieparypsl (mpaBwio Bant-T'odda), mimomanu peakuoHHOM
MOBEPXHOCTH, HANMYMUS KaTalu3aTopa. ODHEPrusl aKTUBAUUU. AKMUBUPOBAHHbIL KOMHJIEKC.
KaranuzaTtops! u katanu3. Posb kaTann3aTopoB B PUPOJIE U TPOMBIIIUIEHHOM ITPOU3BO/ICTBE.

Ionamue 06 sumanvnuu u sumponuu. Inepeus [ubdca. 3akoH ['ecca u ciaencTBus u3
Hero. TernoBbie 2P PeKThl XUMUYECKUX peakiuid. Tepmoxumuueckue ypaBHeHus. OOpaTuMocThb
peakuuii. Xumudeckoe paBHOBecue. CMeEIIEHME XUMHUYECKOTO0 PAaBHOBECHUS MOJ JACUCTBUEM
pa3nuYHbIX (aKTOPOB: KOHIICHTPAIIMM PEareHTOB WM MPOJYKTOB pEaKlUd, JaBIEHUS,
TeMiiepaTypsbl. PoJib cMellleHrs paBHOBECHSI B TEXHOJIOTMYECKUX MPOLIECCAX.

HucnepcHbie cuctemsl. Konnouonsie cucmemol. VICTUHHBIE pacTBOphL. PacTBopeHue kak
¢busuKo-xuMUIeckuii mporecc. CocoOb! BIPpaKEHUS KOHIIEHTPAIUK PACTBOPOB: MacCOBAast OIS



PacTBOPEHHOTO BEILECTBA, MOJAPHAA U MOJANbHAA KOHyenmpayuu. Tump pacmeopa u
mumpoganue.

Peakumu B pacTtBopax 37eKTpoiauTOB. KauecTBEeHHBIC peakMM HAa MOHBI B PAacTBOPE.
KucnoTHO-0CHOBHBIE B3aUMOACUCTBUS B pacTBopax. AMQOTepHOCTb. MoHHOe npouzsedeHue
600bl. Booopoonuwiti nokazamenv (pH) pacmeopa. T'unpoiu3 coneil. 3HaueHue THAPOIM3A B
OMOJIOTMYEeCKUX OOMEHHBIX Tpolieccax. [I[puMeHeHre ruapoIin3a B MPOMBIILICHHOCTH.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITMH B IIPUPOJIC, TPOU3BOJICTBEHHBIX ITPOIIECCAX
U KU3HENEATCITBHOCTH OPTaHU3MOB. OKUCAUMENbHO-80CCMAHOBUMENbHBIIL NOMEHYUANL CPeObl.
Juaepamma [lypos. TloBenenue BemecTB B cpelax ¢ pa3HbIM 3HaueHueM pH. Mertons
AIIEKTPOHHOTO W  2eKMPOHHO-UOHHO20 OanaHca. ['adbBaHWYECKHH 3JEMEHT. XHMHYECKHE
HUCTOYHUKU TOKa. Cmandapmuviii 6000po0HbIl  dekmpod. CmanoapmHulll  21eKMpPOOHbL
nomenyuan cucmemvl. Psa0 cmanOapmuvlx  31eKmpooublx nomenyuanos. Hanpaenenue
OKUCTTUMENIbHO-80CCMAHOBUMENbHBIX peakyull. DIEKTPOIN3 PacTBOPOB M PACIUIaBOB COJICH.
[IpakTHdeckoe TPHUMEHEHHWE JJICKTPOJIM3a JUISl TOMYYCHHS IIEIOYHBIX, MIEITOYHO3EMEITbHBIX
METAJUIOB M alfoMHUHUS. KOppo3usi METauIoB: BUJIBI KOPPO3HH, CITOCOOBI 3alTUTHl METAJLIOB OT
KOPPO3HH.

OCHOBBI HEOPraHU4YECKON XMMHUH

O6bmas xapakrepuctuka 3meMeHToB [A-IIIA-rpynmn. Oxcuabl M MEpOKCHUIBl HATPUS U
kanus. Pacrio3sHaBanue KaTHOHOB HaTpus U Kanus. Cou HaTpusl, Kayusl, KaJTbIIUsI 1 Mardus, Ux
3HaY€HHE B NPUPOJIE U KU3HU 4YeloBeKa. JKecmkocmb 600bl U CHOCOObL ee YCMPAHEHUS.
Komnnekcnvle coeounenus antomunus. Antomocunuxamol.

Metamer IB-VIIB-rpynn (menb, muHK, XpoM, MapraHer). OcoOEHHOCTH CTPOCHHs
atomoB. O0mue ¢uznueckre U XUMUIeckrue cBoicTra. [lomydenne u nmpumenenue. OKCUAB U
TUAPOKCUIBI 3THUX METAJJIOB, 3aBUCHUMOCTh WX CBOMCTB OT CTENEHU OKHUCICHHS 3JIEMEHTA.
Baxwueiimme conu. OKUCIUTEIbHBIE CBOMCTBA COJIEH XpoMa M MapraHiia B BBICIICH CTEIECHU
okucieHus. Komniexkcuvie coeouHenus Xxpoma.

O6mras xapakTepucTuka seMeHToB [VA-rpynmnbel. CBoMCTBa, TOJMydeHHE U PUMEHEHUE
yriig. CUHTE3-ra3 Kak OCHOBAa COBPEMEHHOU MPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIN YroJib Kak
ancopOent. Hanocmpyxmypol. Muposvie docmuodicenus 6 obnacmu co30anus HAHOMAMmMepuaos.
Onexmponnoe cmpoenue MoneKyivl y2apHoz2o 2aza. llonyuenue u npumenenue yeaprho2o 2asa.
buonoruueckoe neiicteue yrapuoro raza. KapOuasl kanbius, anroMUHUS U xene3a. KapOoHaTsl
u ruapokapOoHaTsl. Kpyeosopom yenepoda 6 ocugoti u Hedcugou npupoode. KadecTBeHHas
peakiusi Ha KapOoHaT-uoH. dusmueckue MU XUMHYECKHE CBOHCTBa KpemHus. CuilaHbl U
cunnuael. Oxeua kpemuus (IV). KpemuueBsie Kuciotsl U ux cosid. CUIMKaTHbIE MUHEPAIIBI —
OCHOBA 3€MHOH KOPBI.

OO6mas xapakrepucTuka sneMeHToB VA-rpynnel. Hutpuasl. KadecTBenHnas peakius Ha
MOH aMMOHHA. A30THasl KUCJIOTa Kak OKUCHUTENnb. HUTpaTel, ux Qu3nMyeckre U XUMHUYECKHE
cBOIicTBa, mpuMeHenue. CBoiicTBa, nmoiaydyeHue u npumeHenue ocdopa. Pochun. DochopHbie
u nordochopHbIe KUCIOThl. bronorudeckas posb GocdaTos.

Ob6mas XapaKTepUCTHUKA 3JIEMEHTOB VIA-rpynmsl. OcoOsie CBOMCTBa
KOHIIEHTPUPOBAHHON CepHOM KucioTel. KauecTBeHHBIE peakiuu Ha CylbQHUA-, CYyTbPHUT-, U
Cynb(ar-uOHBI.

Oo6mas xapaktepuctuka smeMeHToB VIIA-rpynmel. OcoOeHHOCTH XuUMUU  (TOpAa.
lasoreHoBoOpOibI M WX TOJNydYeHHE. [‘alOreHOBOJOPOJIHBIE KHUCIOTBI M HUX COJIH.
KauecTtBeHHble peakiuu Ha rajaoreHuA-uoHsl. Kucioponaconepskaiume COeIMHEHHUS XJIOpa.
[IpuMeHeHne raloreHOB U MX BAKHENIIUX COCITUHEHUN.

brazopoouvie cazvl. [Ipumenenue 61a20poO0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB MPOCTHIX BEHIECTB, BOJOPOJHBIX COEAMHEHHH,
BBICIINX OKCHJIOB U THAPOKCHUJIOB.

WNnentudukaiys HEOPraHMYECKUX BEIIECTB U HOHOB.



XuMHUSA U KU3Hb

Hayunbsie MeToapl mo3HaHusI B XUMUU. VcTouHuku xumudeckod mHpopMmaruu. [louck
uHbOpMAlMM TO HA3BaHUAM, HIACHTU(HUKATOPAM, CTPYKTYPHBIM QopmynaM. XHUMHUYECKHNA
aHaJIN3, CHUHTE3, MOJCIMPOBAHNE XMMHMUYECKHX MPOLIECCOB M SIBJICHUM KaK METOJbl HAYYHOTO
No3HaHusA. Mamemamuueckoe Mooenuposanue npoOCMPAHCMBEHHO20 CMPOEHUS MONEKYl
opeanuyeckux geujecms. Cospementvie QuaUKO-XumMuieckue mMemoosbl YCmaHo8IeHUus COCmasd u
CMPYKmMypbl 6euecms.

Xumus u 310poBke. JlekapcTBa, PepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJILHBIC BOJIHI.
[IpoGnembl, CBS3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX TpernaparoB. BpeaHble NMPHUBBIYKU U
(dakTophl, pa3pylIale 3J0pOBbe (KypeHHE, YIOTpeOJICHHE alKorojs, HapKOMaHUs).
Panmonansnoe nutanue. [umessie 1o6aBku. OCHOBBI MUIIEBOM XUMUH.

Xumus B meauiuHe. PazpaboTka ekapcTB. XUMUYECKUE CEHCOPHI.

XuMHUsS B TOBCEAHEBHOW KHU3HU. MoOIUE W YHCTSAIIME CPEACTBA. PeneisieHTsl,
uHCceKkTUIUABl. CpeacTBa JWYHOM TUTHEHBI W KOocMeTukH. [IpaBuna Oe3omacHOil pabOTHI C
€KUMHU, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMH OBITOBON XUMMUH.

XUMHST U CEIIbCKOE XO35IMCTBO. MuHEpanbHbIe W opraHnudeckue ynoopenus. Cpencrsa
3aIlMUTHI PACTEHUH.

Xumusi B TPOMBIIUICHHOCTH. OOIIMEe TPEACTaBICHUs] O TPOMBIIUICHHBIX CHOCO0ax
MOJTYyYCHUS XMMHUYECKUX BEIIECTB (HA MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEPHOW KHUCIIOTHI).
[Ipomprmnennass oprannyeckas xuMus. ChIpbe Ui OPraHUYECKOW MPOMBIIUICHHOCTH.
[Tpobmema 0TX00B M TMOOOYHBIX TPOAyKTOB. Hambosee KpymHOTOHHa)XHBIE MPOU3BOJICTBA
OpraHMveckux coenvHeHud. YepHas wu 1BetHas Metautyprus. CTEKIO0 W CHJIMKATHAas
MPOMBILIIEHHOCTbD.

Xumuss W dHepretuka. [lpupomHble HWCTOYHMKUA YIriieBOAOpoaoB. I[lpuponueiii u
MOMYTHBIA HEPTSHON Ta3bl, UX COCTaB W HcmoJib3oBaHue. CoctaB HEDTH U ee TmepepadoTKa.
Hedrenponykrel. OxranoBoe uunciao OeH3zuHa. OXxpaHa OKpYXKaWIIEW Cpeabl Ipu
He(remepepabOTKE W TPAHCIOPTHUPOBKE HEPTEPOIYKTOB. AJBTEPHATHBHBIE HCTOYHHKHU
SHEPrHUH.

Xumusi B crpoutenberBe. llement. beron. Ilombop onTUMalbHBIX CTPOMTEIBHBIX
MaTepuaioB B IPAKTUYECKOHN AESITEIBHOCTH YEJIOBEKA.

XHUMHS U IKOJIOTHS. XUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CpesIbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, T04YBbL, aTMOChepsl, GI0pbl U hayHbl OT XUMUYECKOTO 3arps3HEHUS.

Tunbl pacyeTHbIX 32/1a4:

HaxosxneHne MoJeKylIsspHOH (opMysibl OpraHHUECKOrO BEIIECTBA IO €ro IUIOTHOCTH U
MAcCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIINX B €r0 COCTaB, WJIH MO MPOJAYKTaM CrOPaHUs.

PacdeTsl MaccoBo#t 011 (MacChl) XUMHUYECKOTO COSIMHEHHSI B CMECH.

Pacuersl Macchl (0ObEeMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIIM OJHO W3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacdersl MaccoBOl Wi 0OBEMHOW JIOJIM BBIXOJA MPOJYKTA PEAKIUH OT TEOPETHUCCKU
BO3MOYHOTO.

Pacuets! TemoBoro a¢ddexra peakiuu.

PacyeTbl 00BEeMHBIX OTHOIIECHHUH Ta30B MPU XUMHUECKUX PEAKIUIX.

Pacuetsl maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa pPEaKIMH, €CIU OJHO M3
BEIIECTB JIaHO B BHJIE PACTBOpPA C OMpeeNIeHHOM MacCOBOM J0JIEi paCTBOPEHHOTO BEIIECTBA.



4. Temarnveckoe IIAHHPOBAHME ¢ YKAZAHHEM KOJIHYECTBA 4aCoB,
OTBOAMMBIX HA OCBOCHHE KAARI0H TeMbl

10 kaace
Ne n/n Hassaune pasaena u Temsl Konuvectso
4acoB
1. MeTo/isl NO3HAHKS B XHMHH 3
2. [Tpenmer opranndeckoil XuMun. Teopus XHMHYECKOr0 CTPOCHHS. 8
3 Knaccunkauusa 1 0coOEHHOCTH PEAKLHii B OPraHH4ecKoil XHMHH. 5
H3omepus.
4 AnKaHsl 9
5 AfKeHbl 9
6 Ankanuens Kayayku 8
7 AJIKHHBI 6
8 [uknoankansl 3
9 Apensl. OboOwEeHHe 1
10 Crnuprs 7
11 Oenonsl 6
12 Anbaernasl, Ketons 6
13 KapOoHoBBIE KHCIOTBI. 9
14 Meuna. Cnoxnsie a¢upbl Kupsl. 7
15 Vrnesossl 10
16 AMHHBI 4
17 AMHHOKHCIOTHL. Beaku 6
I8 Azotocozepxamme rerepounkibl. [lommepst. 10
19 DKCNEPUMEHTAILHBIE OCHOBBI XHMHH 8
20 XHMHA H KH3Hb
Hroro [r—

136




11 knacc

Ne n/n Ha3sanue pasnena u Tembl Konuuectso
4acoB

l. Merobl no3HAHKA B XHMHH 3

2, CospemeHHas MOJIE/Ib CTPOCHHA aTOMa 6

3 [lepoanyeckuil 3akoH W NEPHOAMYECKAS CHCTEMA XHMHYECKHX | 6
AIEMEHTOB

4 XuMi4eckas cea3b, DNCKTPOOTPHIATEILHOCT, 8

5 Kprcranmaeckue n aMopHbie BElIeCTBA. 5

b JIHCNIEPCHBIE CHCTEMBI | PACTBOPI. 6

l Xumuveckne  peakunn:  kinaccuukauus,  3akoHoMepxocTH | 12
NpOTEKAHHA

8 Peakuun B pacTeopax nekTpoautos, ['uapoan3 12

9 OKHCAHTENBHO — BOCCTAHOBHTEIBHBIE PEAKLIHH. 17

10 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB MpPOCTBIX  Bemects, | 16
BOJOPOAHBIX COCAMHEHHH, BLICHIHX OKCH/IOB H THAPOKCHOB.

I O06man xapakrepuctika yementos IA-IIIA-rpynn 6

12 Meramst [B-VIIB-rpynn 5

13 OGmas xapakrepuctika nementos VIIA-rpynmsi 3

14 Obmwas xapakrepucrika yementos VIA-rpynnsl 6

15 (OOmas xapakrepHcTHKA 31eMeHTOB VA-rpynnsl 7

16 O6uas xapakrepucTika emenToB [VA-rpymmel 6

17 IKCMEPUMEHTAIHBIE OCHOBEI XHMHH 7

I8 XHMUS 1 KH3Hb 9
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