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MPOTEKaHHUs OPraHMYeCKHUX peaKlMi B CPaBHEHMM C H3YyYEHHBIMH B OCHOBHOI
LIKOJIe THTTaMH XHMHYECKHX peaklui ¢ yJyacTHMeM HeopraHW4eckux Bellects. Ha
Ha4aabHOM OTarne pacKpbIBAlOTCS TPHYHHBI MHOroo0Opass OpraHMYecKuX
COeIMHEHHH.

Jlanee paccMaTpuBalOTCsi OCHOBHBIE KJIACCHI OPraHMYECKHX COEIMHEHMH —
YIJIEBOJIOPOZIOB (aIKaHOB, aJKEHOB, IMEHOB, AJKWHOB, apPEHOB) W MX MPHUPOIHBIX
MUCTOYHHUKOB (IIPUPOJAHOrO rasza, HeTH W KaMEHHOTO YIUis). DTO [03BOJISIET
3aKpENUTh OCHOBHBIE MOJIOKEHHSI TEOPUH XHMHUYECKOI0 CTPOEHHUS OpraHMyYeCKHX
coeanHenui A. M. bytneposa.

3arem cBelleHHS O 3aBUCHMOCTH CBOMCTB OPraHM4eCKUX COEIHMHEHMH OT X
CTpPO€HHs pa3BUBAIOTCSA I[IPH PACCMOTPEHUH KJAcCOB KHUCJIOPOACOAEpIKALINX
COeMHEHUH (crnupTOB, (eHona, aapaeruoB, KapOOHOBBIX KHCIIOT, CJIOKHBIX
3(UpOB, JKHPOB W YIIEBOJAOB) W a30TCOAEPI)KALIMX OPraHHYECKHX COEIMHEHUN
(aMMHOB, aMMHOKHCIIOT, OEJIKOB U HYKJIEMHOBBIX KHUCJIOT).

Maeto uenenonaranus, T. €. OTBETa Ha BOMPOC O POJIM OPraHUYECKOH XUMHUH
B KM3HH COBPEMEHHOro oOLIEeCTBa, peajM3yeT 3aK/IYMTe/lbHas [7aBa Kypca
«Opranuyeckas XuMus u o0ecTBo». B Heit oOyuaroniuecs: 3HaKOMATCS ¢ TAKUMHU
Ba)KHbIMM B IPAKTUYECKOM M OHUOJIOrMYECKOM OTHOIIEHHH BeIIeCTBAMH H
MarepHajaMH, Kak IJ1acTMacchl U BOJIOKHA, ()epMeHTbl, BATAMHHbI, TOPMOHBI U
JIeKapcTBa, a Takke ¢ JOCTHKEHUAMH OHOTEXHOIOTHH.

Mneu teopum pasBuBaioulero oOyueHHs MOJOXKEHbI U B OCHOBY Kypca
o0me XuMuK. Y cTaplueKIacCHUKOB (POPMHUPYETCs LIeIOCTHOE Mpe/ICTaBlIeHue o
XMMHUYECKON HayKe U XMMHYECKOM MTPOU3BOJCTBE, a TAKIKE O €IMHON eCTeCTBEHHO-
Hay4HOH KapTHHEe MHUpa, B KOTOpPOWM XHMMMUecKass KapTHHa MHpa siBiasercs eé
HEOTBHEMJIEMOMN 4aCThIO.

B Kypce oOweii XMMHUM BHauyajle ydalluMecs 3HAKOMSTCSH MOCIeJIHUMHU
JOCTH)KEHUSIMM B 00IacTH W3y4YeHHMs aToMa, y3HAlOT O COBPEMEHHBIX MeTolax
MO3HAHWS CTPOEHUs aTroMa, ynIyOnsilOT M pacIIMpsIOT 3HAHMS, TOJTY4YeHHble B
Kypce OCHOBHOM IIKOJbI, O CTPOGHMM 4aroMa M BelIecTBA Ha OCHOBe

[lepuonuueckoro 3akoHa u [lepuoamueckoit cucremsl JI. M. Menneneesa, 06
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00X CBOWCTBAX KJIACCOB OPraHMYeCKHX M HEOPraHMYeCKUX COeaMHEHMI]
(KMCTIOT, ~ OCHOBaHMii, aM(OTepHBIX  COeJHHEHMH) B  CBeTe  TEOPHH
JIEKTPONMTHYECKOH JINCCOLMALIMM M TTPOTOHHON Teopuu. Jlanee paccmarpuBaercs
KIaccupuKkauus XHMHYECKUX Ppeakluii B OpPraHMYecKOoi M HeopraHH4ecKoii
XMMHH. 3aBepliaeT Kypc 3HAKOMCTBO CTapIUEKIaCCHUKOB € MNepCreKTUBAMH
pa3sBUTHs XMMHYECKOW HAayKH M XHMHYECKOro IpOM3BOACTBA, ¢ mNpobieMamu
OXpaHbl OKpYXaroUleH cpeibl OT XMMHYECKOINO 3arps3HeHHs W MyTIMH HX

pelieHus.

Conepxanne kypea. 10 kaacc. ba3osblii ypoBeHb
Teopua cmpoenusn opeanuueckux coeounenuu A. M. Bymaeposa.
IIpeomem opzanuueckon xumuu. Opeanuveckue seujecmea: nPUpPooHsie,
uckycemeennvie u cunmemuyeckue. OcobenHocmu cocmaea u CmpoeHus
opeavuveckux eewjecme. Bumanuzm u ezco «kpax. I[lonamue 06
V21e6000podax.
OcHoBHbIE MOJI0KeHHsSI TEOPHH XHMH4YecKoro crpoenusi bytieposa.
BanentHoctb. CTpyKkTypHble (OPMY/Ibl — TMOJHbIE W COKpalUEHHbIE.
[lpocTtbie (oaMHaApHBIE) W KpaTHble (JABOMHbIE W TPOWHBIE) CBSI3H.
M3omepsl 1 u3omepusi. BzaumMHoe BIMsHHE aTOMOB B MOJIEKYJI€.
HAemonucmpayuu.  Hexotopsle — o0mmMe  XUMHYECKHE  CBOMCTBa
OpraHUYecKUX BellleCTB: MX TOpeHue, I[UIaBjleHue M o0yriuBaHHe.
Mozenu (wapocrtepkHeBble W OObEMHBIE) MOJIEKYJ OpPraHHYeCKHX
coeMHeHUH pa3HbIX kKiaccoB. OrmnpeneneHue 31€MEHTHONO COCTaBa
OpraHU4YeCcKUX COeIMHEeHHUH.
Jlabopamopusie onbimei.  W3rotoBnenue Mmojeneill  OpraHMYeCcKuX
COEeZIMHEeHU.
Yraesoaopoabl 1 HX NPHPOAHbIE HCTOYHHKH
IIpeneabubie yriesogaopoanl. Adakanbl. OnpeneneHue. [omMonoruyeckuit psn
ajkaHoB W ero oOmas ¢opmyna. CTpyKTypHasi M30Mepusi yIIIEPOAHOW LEIH.

Pagukansl. HOMeHKJ'laTypa aJKaHOB. XMMMYECKHE CBOWCTBA alIKaHOB: OpPEHHE,
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PeaKUnK 3aMelleHns (rajloreHHpoBaHHe), Peakilds PasioKeH!s MeTaHa, peaKius
JAETHIPUPOBAHUS ITAHA.

Henpeaeabubie yrieBomopoabl. AJikeHbl. JTuieH. [omonoruueckuit psia
ankeHoB. Homenknarypa. CTpykrypHas uzomepus. [IpoMbliuieHHOE Mojyuerwe
QJIKEHOB: KPEKMHI M JeTHApUpOBaHMe ankaHoB. Peakums nermaparaumu sTaHona,
Kak J1aDopaTopHbli €nocod momydeHUs STHIeHA. PeakuMH NpUCOeIMHEHHS:
rMapatauusi, THAPOrajOreHUpoOBaHHE, TajJOreHUpOBaHHE,  IOJMMEPU3ALUH.
[lpaBuno MapkoBuukoBa. OkucneHHe ankeHOB. KadecTBeHHBlE peakiMu Ha
Herpe/ieibHbIe YITIeBOIOPO/IbI.

Aakanuennl. Kayuykn. Homenknarypa. Conpsokénnsie auensl. byraauen-1,3,
usonped. Peakuus Jlebenesa. Peakuuu npucoenuHeHus asnkaaueHoB. Kaydyku:
HaTypaabHbIM, CHUHTETHYecKHe (OyTaJueHOBbIH, HM30NpeHOBbIH). Bynkanuzaiws
Kayudyka. Pe3una. DOOHHT.

Aakunbl.  OOmas  xapakTepucTHka romosiorudeckoro psiaa.  CrnocoOsi
o0pas3oBaHMs Ha3BaHWI ankuHOB. XHMMHUYECKHE CBOMCTBa aleTHIIEHA: TOpeHHe,
peakLMy IPUCOEIMHEHHUS: THAPOrajlorTeHHPOBaHHWE, raJIOTeHUPOBAHKE, IHApaTallus
(peakumus KyuepoBa), — ero noiayudeHue M npuMeHeHue. BuHuixnopua u ero
NOJMMEpPHU3aLHUsA B MOJUXJIOPBUHHIL.

Apenbl. beH3os, kKak npeacraBuTellb apOMaTUYECKHX yreBoaopoaos. CtpoeHue
ero MOJIeKyldbl M CBOMCTBa (hU3MUYEeCKHe W XUMHYEeCKHe CBOHCTBa: ropeHwHe,
peaklMHd 3aMelleHHss — TrajJoreHdpoBaHue, HUTpoBaHue. [lonyuenue wu
npuUMeHeHue OeH3oI1a.

Ipupoaneiii 1 monyTueli rasel. Coctas npupoaHoro rasa. Ero naxoxaenue B
npupozne. IlpeumyluectBa mnpupoaHOro rasza Kak TOMIMBA. XHMHYeCKas
nepepadoTKa MPUPOJHOrO rasa: KoHBepcHs, nHponu3. CHHTe3-ra3 W ero
PUMEHEHHE.

[Tonyrubie rasel, ux cocraB. [lepepaboTka nmomyTHOro rasa Ha (QpakuMu: CyXoH

ras, nponaH-0yTaHoBasi CMeCh, ra30Bblil OeH3UH.
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Hedpre n cnocodbr eé mepepaGorku. CocraB Hedtu u e mnepepaborka:
[eperoHka, KpeKuHr, pupopMuHr. Hedrenpoaykrsl u ux noaydenue. [Toastue 06
OKTaHOBOM 4Hciie. XMMHYECKHE CrIOCOOBI NMOBbILLIEHHs KadecTBa OeH3HMHA.
Kamenunlii yronb u ero nepepaborka. KokcoBaHHe KaMEHHOrO YIS WM ero
NPOAYKThI: KOKCOBBIM ra3, aMMHuayHasi BOJa, KaMEHHOYroJibHas CMOJa, KOKC.
["a3udukanis kKaMeHHOrO yIJis.

Hemoncmpayuu. I'opeHyie npesieNbHBIX U HeTIPeIe/IbHBIX YITIEBOAOPOIOB: METAHA,
3TaHa, aueTuneHa. KavecTBeHHble peaklMd Ha HenpeelbHbIE YIIEBOAOPO/IbI:
obeclBeYMBAHHME ITHJIEHOM M AalleTHIEHOM pacTBOPOB [epMaHraHara Kajius u
OpomHo# Boabl. OTHolleHHe OeH30ma K I3THM OkHcauTensM. J[leruaparais
sraHona. I'maponus kapbuna kanbuus. Komnexuun «Hedts v HedTenpomyKThi»,
«KameHHbI# yronb ¥ NpoaykThl ero nepepabotku», «Kayuyku». Kapra nosiesHbix
uckornaembix PO.

Jlabopamopuste  oneimei.  OOHapykeHHe  TNPOAYKTOB  TOpPEHMsI  CBEYH.
HMccrenoBanue cBOMCTB Kay4yKOB.

Kucaopoa- u asorcoaepikainine opraHiyeckHe coeJHHeHHS

Oanoaromubie cnuprel. Onpenenenve. @OyHKUMOHANbHASA TMIPOKCHUIIbHAS
rpynna. ['oMonorudeckuii psii MpelesbHbIX OJIHOATOMHBIX CMHMPTOB. M3omepus
rnosioykeHus (PyHKLUMOHAIBHOM rpynmnbl. BogopoaHas cBs3b. XUMHYeCKHe CBONHCTBA
cnuproB. AubjeruaHas rpynna. Peakuus srepudHKalUM, CIOKHbIE 3QUPLL.
[lpumenenne cnuproB. /lelicTBHe METHIIOBOTO M ITHJIOBOTO CIIMPTOB HA OPraHU3M
yeJIoBeKa.

MHoroaroMmubie CNHPTHI. DTHICHIIUKO/b, KaK MMPEACTABUTENb JIBYXaTOMHBIX H
MTMLEPUH, KaK MpeacTaBUTeNb TPEXaTOMHBIX cUpTOB. KauecTBeHHas peakuus Ha
MHOIOATOMHBIE CITUPTBI, UX CBOWCTBa, moiydeHue u npumeHeHue. [lonsrtue o6
aHTU(pHU3ax.

®enou. CTpoeHue, noayyeHue, CBOMCTBA U npuMeHeHue (eHona. KauecTBeHHbie
peakuuu Ha (peHolN. B3auMHOe BIMsSIHHE aTOMOB B MOJeKyse (eHorna.

Aabaernaibl H KeTOHbl. Popmanbjerua M aueTajbleruil, Kak IpeacTaBUTENIH

albJIErun1oB, COCTaB HMX MOJIEKYII. (DyHKLlHOHaJ'leaH KﬁpﬁOHHJ’leaﬂ rpymnra.
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KadectBeHHble peakuuu Ha anbaernabl. CBOMCTBa, MONyuyeHHE M MpPUMEHEHHe
Gopmanbaernia  u  aneranbieruga.  PeakuMM  NONMKOHAEHCALMH IS
(popmanbaernza. [ToHsiTHE 0 KeTOHAX Ha MPUMepe ALleTOHA.

KapGounosbie kuciaorel. ['omonoruyeckuil psij npeaenbHbIX OJXHOOCHOBHBIX
KapOOHOBBIX KMCIOT. JKupHble KapOOHOBBIE KHMCIOTHI. XHMMHYECKHE CBOMCTBA
KapOoHOBBIX KuCIIOT. [Tonyuenne u npuMeHeHue MypaBbUHOMN M YKCYCHOM KHCIIOT.
Caoxnubie 3¢upel. XKupol. Peakuus srepudukaunu. Cioxubie 3¢pupbl. Kupbl, nx
COCTaB M FUAPOJIH3 (KUCIOTHBIH U 11en104HoM ). Mbina. ['uapupoBatue s HpoB.
Yrnesoasl. Yrieponel. MoHocaxapuasl. [roko3a kak anbaerugocnupt. CopOwur.
MornouHokucnoe u cnuproBoe Opoxenue. @orocunres. [lucaxapuasl. Caxaposa.
[Tonucaxapuael: Kpaxmal, LeIII03a.

AmMuHbl. AMuHOrpynna. AMHHBI NpeJelibHblE W apoMaTH4YecKue. AHWIHH.
[Tonyuenue amunoB. Peakuus 3uHuHa. XUMHYECKHE CBOMCTBA M TpPHMEHEHHE
aMHHOB.

AMHHOKHCJIOTBI. AMMHOKHMCIOTBI, COCTAaB MX MOJIEKYJl M CBOMCTBa, Kak
amM(OTepHbIX OpPraHMYECKUX CcOelWHeHWH. [THMUMH, KaKk MpeaCTaBUTENb
amuHokucnorT. [lonyuenune nonuneTuaoB peakuueid noaukoHaeHcauuu. [Toustue o
MENTHAHON CBA3H.

beakn. Ctpoenue Monekyn OenkoB: MepBUYHAsi, BTOPUYHAS M TpPETHYHAs
cTpykTypbl. KauecTBeHHble peakuuu Ha OenkM, MX TIWIAPONIW3, AeHATypalus H
Ounonoruyeckue PyHKLMH.

Memoncmpauuu. Tlonyyenue anbaeruzoB okucieHueM cnuptoB. KauecTBeHHas
peakLus Ha MHOIOATOMHbBIE CITUPThI. 3aBUCHMOCTh PacTBOPUMOCTH (heHosIa B BoJe
oT Temneparypsl. B3aumoneiicrBue ¢ OpomHoil Boaoi W xiopujaom xeneza(lll),
KaKk KayecTBEHHble peakuuu Ha ¢eHon. Peakuuu cepeOpsHOro 3epkaisa M co
CBEKENOIy4YeHHbIM Truapokchaom Menu(ll) mpu HarpeBaHHM, Kak KauyecCTBEHHbIE
peakuMu Ha anpaeruabl. OOpasibl MypaBbHHOH, YKCYCHOMW, MajlbMWUTHHOBOH H
CTEapMHOBOH KHMCIIOT M HMX PacTBOPUMOCTH B Bojle. AJbIEruaHble CBOHCTBA H
CBOMCTBA MHOIOAQTOMHBIX CIIMPTOB IVIFOKO3bl B peakiuu ¢ ruapokcuaom meau(ll).

Unentudukanus kpaxmana. KauecTBeHHbIE peakiiui Ha OemKu.



21

Jlabopamopnsie onbimei. CpaBHEHHE CKOPOCTH MCMApeHMsl BOAbI M ATAHOIA.
PactBoprMocTh rmuuepuna B Bozje. XHMHYECKHE CBOMCTBA YKCYCHON KMCIOTHI.
Onpenenenne HenpeaebHOCTH pacTHTENbHOIO Macia. Maentidukauus kpaxmana
B HEKOTOPBIX MpOAYKTaX NHTaHusi. M3roToBneHHe KpaxMmalbHOIro Kieiictepa.
Msrorosienre Mozeneit Monekynl aMHHOB. M3rotoBieHHe MOAeNH MOJIEKYIIbI
MIUIMHA.

Ilpakmuueckan paboma. Vnentudukalys opraHMuecKUX COeIMHEHUH.
Opranuyeckasi XuMusi 1 001ECTBO

buorexnonorus. Ilepuonsl e€ pasButus. Tpu HanpaBieHHs OHOTEXHOIOTHH:
reHHasi (MM reHeTH4eckasl) WH)KeHepHs; KJIeTOYHass WH)KeHepHs; Ouojoruyeckas
uHkeHepuss. l'enetnuecku  MoaudpuuupoBaHHele opraHusmel  (IMO)
TpaHcrenHas npoaykuus. Knonuposanue. MmmoOunn3oBaHHble GepMeHTBl U UX
MPHUMEHEHHE.

IMonumepnl.  Knaccudukauus  nomumepoB.  MIcKycCTBEHHblE — MOJMMeEpbI:
LeJUTYI0M, alleTaTHbIH WENK, BUCKO3a, Le/utodaH.

Cunternyeckue noaumepsl. [lonumMepusanus U NOIMKOHAEHCALMS, KAK CMIOCOOLI
nonydyeHus mnonuMepoB. CuHTeTHueckue Kayuyku. [lomuctupon, tedion wu
MOJIMBHHUIXJIOPUA, KaK MpeicTaBUTenu mactMacc. CHHTETHYECKHE BOJIOKHA:
KarnpoH, HalJIOH, KeBlap, JaBCcaH.

Memoncmpayuu. Konnekuuu KaydykoB, IIaCTMAcc, CHHTETHMYECKHX BOJIOKOH U
u3nenui u3 Hux. GepMeHTaTUBHOE pa3joKeHHe MepoKCHIa BOAOPOAA C MOMOIIBIO
KaTaJiasbl CBeKEHATEPTHIX MOPKOBH MJIM KapToders.

Jlabopamopusie onvimel. O3HaKOMIIEHHE ¢ KOJUIGKLMSAMH Kay4dyKOB, IJIacTMacc M
BOJIOKOH.

Ilpakmuueckaa paboma. Pacrio3HaBaHue 11J1acCTMacC ¥ BOJIOKOH.

Conepxkaune kypca. 11 knacc. basoBblii ypoBenb
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Crpoenue BeliecTB

OcHoBHbIE cBeleHHs 0 cTpoeHHH artoma. CTpoeHHe aroMa: COCTaB s/pa
(HyK70HBI) M 23leKTpoHHass obOosouka. [lonstue 06 wu3oromax. [lousitHe o
XHUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aps/IOM siJipa.
[lepuoanyeckas cucrema xumu4ueckux 1emenToB /I. 1. Meunneneesa B cBere
cBeTe YYEeHHs! 0 CTPOeHHH aTtoma. PU3HWYEeCcKUH CMbICI NMPUHATOH B Tabmuue /1.
M. MenzieneeBa CUMBOJIMKH: MOPSIIKOBOTO HOMepa 3J1eMeHTa, HoMepa Mepuoja M
Homepa rpynmnbl. [lonsTie o BaneHTHBIX 3nekTpoHax. OtoOpakeHHe CTPOEHHs
3JEKTPOHHBIX O0OJIOYEK AarOMOB XHUMHYECKHMX 3JIEMEHTOB C  [OMOILBIO
3JIEKTPOHHBIX M JIeKTPOHHO-TpaduuecKuX (Gopmyl.

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHMsI CBOMCTB JJIEMEHTOB B MEpPHOAAX W
rpynmnax nepHoJAHYeCKOM CHCTEMBI, KaK CJIEJICTBHE MX 3JIEKTPOHHOIO CTPOEHMS.
DNeKTpOHHbIE CeMelCTBa XMMUYECKUX 3JIEMEHTOB.

Cpasuenne IlepHoanyeckoro 3aKoOHa H TEOPHH XHMHYECKOr0 CTPOEHHH HA
(puaocopckoii OCHOBe: TMpPEeANnOChUIKM OTKpbITUs [lepHonuyeckoro 3akoHa W
TEOPHH XMMHYECKOTO CTPOEHHS OpPraHMYeCKHX COEIWHEHHH; pOib JMUYHOCTH B
UCTOPUHM XMMHH; 3HAYEHHE MPAKTHKH B CTAHOBIEHMH M Pa3BUTHU XMMHYECKHX
TEOPHH.

Monnasi XuMHuecKas CBA3b H HOHHbIE KPHCTA/LIHYecKHe pelnéTkH. KaTtnons
M aHWOHBI: MX 3aps/bl U KiacCU(pUKALMs 10 COCTaBy Ha MPOCTbIE M CIIOXKHBIE.
[IpencraBurennu. ITonsitue 00 MOHHOM xumuyeckod cBsa3u. HoHHas
KpUCTalIM4ecKkas pemérka U (u3nyecKue CBOMCTBAa BeLIECTB, OOYCIIOBIEHHbIE
3THUM CTPOEHHEM.

KoBanenTHas  XxHMH4YecKasi  CBsi3b. ATOMHbIE H  MOJIEKYJsIpHbIe
KpHCTA/NIHYECKHe PeIETKH. [lonsTtue 0 KOBaJICHTHOM CBSI3H.
DNeKTpOOTPULIATEIbHOCTh, HEMONsipHAasT M IONspHAash KOBAJIEHTHbIE CBS3M.
KparHocTs KoBaneHTHO# cBsi3uM. MexaHu3mbl 00Opa30BaHUs KOBAJIEHTHbIX CBSA3EH:
OOMEHHBIH M JIOHOPHO- akuenTopHbld. [lonsipHOCTE MOJEKynbl, KaK cieACTBHE

[OJIAPHOCTH CBSA3H U TCOMETPHUH MOJICKYIIBI. Kpl/ICTaJU]Pl‘-IECKHe peméTKn C 3TUM
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TUIIOM CBSI3U: MOJIEKYNIsipHble M aTroMHble. (PU3MuecKHe CBOWCTBAa BelECTB,
00yCIIOBJIEHHbIE TUTIOM KPUCTAJLITMYECKUX PEIlETOK.

Mertaaanyeckasi cBsi3b. [loHATHE O MeTa/uIMYeCKOH CBS3M M MeTalIM4eCKHUX
KpUCTAJUIMYECKUX peliéTkax. Pu3MyecKue CBOMCTBA METa/llIOB HAa OCHOBE HX
KpUcTaliM4eckoro crpoeHus. IlpumeHeHMe MeTa/mioB Ha OCHOBE MX CBOMCTB.
YépHble U LBETHbBIE CIUIABLI.

Bonopoanasi xumuyeckasi cBsizb. MeXMOJIEKyIspHas M BHYTPUMOJICKY/IsipHAs
BOJIOPOJIHBIE CBSA3W. 3HAYEHHE MEKMOJIEKY/ISPHBIX BOJIOPOIHBIX CBsI3eil B Mpupo/e
W JKHU3HH YesloBeKa.

[Mosmmepnl.  TlonyyeHne  MOAMMEpPOB  peakUMsMH  [OJIMMEpPU3alHd U
MOJIMKOHAEHCcalMU. BaxkHelune mnpeacTaBUTENH [JaCTMAacC M BOJIOKOH, HX
MmoJiy4eHue, CBOMCTBa U npuMeHeHue. [loHaTHe 0 HeopraHMYecKHX MojuMmepax M
MX MIPEICTaBUTEIH.

Jncnepenbie cucrembl. [lonsitue o aucnepcHoit ¢ase U AUCTIEpCHOHHON cperie.
ArperatHoe COCTOSIHME pa3Mep 4YacTHLl (a3bl, KaKk OCHOBAa JUIsl KiacCH(UKalLHUu
JAUCIIEPCHBIX  CHCTEM.  OMYIBCHHM, CYCNEH3HM, aj’po30idM —  [PYIIIbI
rpyOOIMCIIEPCHBIX CHCTEM, MX TNpeACTaBHTENM. 30JM M Teld — TpyNIbl
TOHKOIMCIIEPCHBIX cHCTeM, MX mnpeacraBurend. IloHsaTue o cuHepesuce
KOaryJjisiliuH.

Hemoncmpayuu. Tlepuonuueckoit cucteMbl XuMu4eckux osnementoB JI. M.
Meneneesa B pasnuuHbix popmax. Moaenb HOHHON KPUCTAIIMYECKOH pellETKU
Ha NpuMepe XJopuaa Harpus. MuHepaibl ¢ 3THM THIIOM KpPHUCTalNIHYECKOH
peETKON: KalbLUMT, raluT. Moenu MoJIeKy/IsipHON KPUCTA/UTHYECKOH pelléTKHU Ha
MPUMEpPE «CYXOro JbJla» MU MOJAa U aTOMHOM KPHCTAJUIMYECKOH peléTku Ha
npuMepe anmasa, rpadura M kBapua. Mozaens monspHoro oobéma raza. Moaenu
KpPUCTAIZIMYECKUX pelETOK HekoTopeix MetamioB. Komnekuun obpasios
pa3IMYHBIX AUCNEPCHBIX cucTeM. CHHEpe3uc U KoaryJisius.

Jladopamopusie  oneimoel.  KOHCTpyWpOBaHHWE  MOJEIM  METAJUIMYECKOM
Xxumuyeckoi cBf3d. IlonyueHue KONJIOMIHOrO pacTBopa KypHHOro Oelika,

MCCIIE/IOBAHUE €r0 CBOMCTB C IOMOILLLIO na3epH0ﬁ VKa3KH W IPOBEJACHHUE €TI0
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JACHaTypaluHH. Honyqeﬂue OMYJIbCHH PAaCTHUTEJIBHOIO Maciia " Haﬁ.ﬂlOﬂeHHe 3a eé
PAaCCIIOCHHEM. HOJ'I}/'-ICHHE CYCINEH3MH «HM3BECTKOBOTO MOJIOKa» W HaOmwaeHue 3a

e€ celMMeHTaLuen.

XHMHYeCKHe peaKIHH

Knacenpukauus XumMuyecKHX peakuuil. AJUIOTPONM3aLUs W HM30MepU3alus,
KaKk peakudd Oe3 M3MEHEHMS COCTaBa BEIIECTB. AJUIOTPONHS M €€ NPHYHMHBI.
Knaccudukanus peakuui mo pasiu4HBIM OCHOBAHHUSM: 110 YHCIYy M COCTaBy
peareHTOB M TNPOAYKTOB, MO (ase, MO HCMONB30BAHUIO KaTalu3aropa Wi
(pepmenta, o TernoBoMy 3ddexty. TepMOXHMHYECKHE YPaBHEHHS PEAKLHiA.
Ckopocth XHMHYeCKHX peakuuii. MPakTopbl, OT KOTOPHIX 3aBHCUT CKOPOCTh
XHMHYECKHUX PeaKlMi: MpUpoja pearupyrolux BelecTB, TeMIepaTypa, Mioaib
MX COMPUKOCHOBEHHMS pearupyrolluX BeLIeCTB, MX KOHLEHTpalus, MPUCYTCTBHE
karanusatopa. llonsitue o karanuze. @DepmeHThl, Kak OWOIOrHYecKue
Karaau3atopbl. MTHrHOMTOPBI, KAK «@HTOHUMBI» KaTaJlu3aTOPOB M HX 3HAYEHHE.
XuMHYecKoe paBHOBecHe H cmocobbl ero cmewmenns. Kiaccudukauus
XUMHYECKUX peaklui Mo npusHaky ux HanpasieHus. [lonstue o0 obparmmbix
peakuusx M XuMHYeckoM paBHoBecHH. [Ipunuun Jle-Illarense u crnocoObl
CMELLEHHS XMMHYECKOro paBHoBecHs. OO011as XapaKTepucTUKA peakiiii CHHTE30B
aMmMMaka 1 okcuza cepbl(VI) 1 paccMOTpeHHe YCI0BUH CMELLIEHHUS] UX paBHOBECHS
Ha MPOU3BO/ICTBE.

I'uapoamns. OOparumblii 1 HeoOpaTtuMmblii TUaponu3bl. ['Maponus coneid U ero
TUIBL. [MAPONIH3 OpraHMYeCKUX COEJAMHEHHH B JKUBBIX OPraHM3MOB, KaK OCHOBA
obmena BewectB. [lonstue 00 3HepreTHyeckoM oOMeHe B KJIETKE W POJIM
THIPOIH3a B HEM.

OKHCANTE/ILHO-BOCCTAHOBHTE/IbHbIe peakuuu. (CTeneHb OKUCTIEHUS U eé
onpeneneHue 1Mo QGopmyilamM OpPraHMYECKMX M HEOPraHMYeCKUX BeLUEeCTB.
DlleMeHTbl M BelLIeCTBa, KaK OKHUCIWTENIM W BocctaHoBHTenW. [loHsTHE O
npoueccax OKMCIeHHs U BoccTaHoBIeHHMs. CocTaBieHHe YpaBHEHHH XUMHYECKHX

peaklui Ha OCHOBE 1E€KTPOHHOro OanaHca.
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JNEKTPOJIM3  pPaciiiaBOB M PACTBOPOB  IEKTPOJIHMTOB. XapaKTepUCTHKA
JJIEKTPOJIN3a, KaK OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHOIO mpoiiecca. OcobeHHOCTH
IEKTPOJIM3a, MPOTEKAlero B pacTBOpax JMeKTpoiuToB. [lpaktuueckoe
MPUMEHEHHME DJJIEKTPOJIM3a: [IOJlyYeHHWE TaJloNeHOB, BOAOPOAA, KHCJIOpPOja,
LIETOYHBIX METAJLIOB U 1Le04Yel, a TaK)Ke aTlOMHUHHUS JIEKTPOJIH30M PaciliiaBoB U
pacTBOpPOB COEAMHEHHH 3TUX 23neMeHTOB. [loHsiTHe O ranbBaHOIIACTHKE,
raJibBaHOCTEruH, paUHUPOBAHUH 1IBETHBIX METAJIIOB.

Hemoncmpayuu. PactBopeHHe CepHOH KHCIOTBI M aMMHA4YHOM CeJIMTPhI M
(uKcalns TENIOBBIX SBIEHHH /s 3THX MpoueccoB. B3aumomeicTBUS pacTBOPOB
COJIAHOM, CEPHOM M YKCYCHOM KMCJIOT OMHAKOBOM KOHLIEHTPALMU ¢ OJIMHAKOBBIMH
Kyco4ykamH (rpaHylaMH) [MHKa U B3aUMOJEHCTBHE OJIMHAKOBBIX KYCOYKOB Pa3HbIX
METaJJIOB (Maruus, 1IMHKa, jKeJie3a) ¢ pacTBOPOM COJISHOW KHCIIOThI, KaK MpuUMep
3aBUCHMOCTH  CKOPOCTH  XMMHMYECKMX peakUuid OT [pUpPOJIbl  BELIECTB.
B3anumoneiicTBre pacTBOpoB THOCY/Ib(aTa HaTPUs KOHLUEHTPALMH U TeMIIepaTypsbl
C  pacTBOPOM  CEepHOH  KHCJIOThl. MoaenupoBaHue  (KHISALIETO  CIOS».
Hcnonb3oBaHue HeOpraHMYecKUX KaTallu3aTopoB (cosei xenes3a, HoAu/1a Kaaus) U
MPUPOJAHBIX OOBEKTOB, COAep)KallMX Karanady (celpoe MsAco, Kaprodenb) s
pa3/ioKeHHus MepoKcHaa Boaopoaa. B3aumopelcTBHE LIMHKA C COJISHOM KHUCIIOTOM
HUTpaTOM cepedpa, Kak MpUMepbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOU peakuuid u
peakiuu odmena. KoHncTtpyupoBanue mozenu snektponusépa. BuaeodpparmeHr c
MPOMBILLIEHHOW YCTAHOBKH JUIsl TIOJTyYEeHHS aTlOMHHUS.

Jlabopamopusie onetmel. Vnumoctpauus npasuna bepromie Ha npakTHke —
MpoBeJeHHe peaklMid ¢ oOpa3oBaHWEM oOcajka, raza M BoAbl. [eTeporeHHbINH
KaTajau3 Ha NMpUMepe pas3iloKeHUs MepoKCHAa BOAOpoAa B IPUCYTCTBHM JIMOKCH/A
mapraiua. (CwmellleHHe paBHOBECHS B CUCTEME Fe'* + 3CNS™ < Fe(CNS);.
McnpiTanue WHOMKAaTOpaMu Cpeabl pacTBOPOB COJIEH pa3liMYHBIX  THIIOB.
OKHMCIIUTENbHO-BOCCTAHOBUTEIbHAS peakuuss M peakuus oOMeHa Ha Ipumepe
B3aMMOJEHCTBUsA pacTBOPOB cynbpara Meau(ll) ¢ xene3oM U pacTBOPOM LIETIOYH.
Ilpakmuueckaa pabdoma. Peuienue dSKCNEpUMEHTANbHBIX 3ajJa4 [0 TeMme

«XuMHUYecKas peakLus».



BemecrBa u HX cBolicTBa

Meranabl. @usuyeckHe CBOHCTBA METAIOB, Kak (YHKIMS HX CTPOEHMHS.
Jlenenue MerannoB Ha IpyNnbl B TEXHUKE M XHMHH. XHMHYECKHE CBOMCTBa
METAJJIOB W 3JIEKTPOXUMHYECKUH psjl HanpsokeHui. [lonsaTue o metamnorepmun
(AIFOMHMHOTEPMHH, MAarHUETEPMHH H . ).

Hemeranabl. biraropoansie rasel. Hemeranisl kak okuciautend. Hemeranisl kak
BOoccTaHOBUTENU. Psin snexkrpoorpunarensHocTd. MHeprHble wiu GraropoaHbie
rassl.

Kucsorel Heoprannyeckne u oprainyeckne. KHcioTel ¢ TOUKH 3peHHs] aTOMHO-
MOJIEKYJIAPHOTo y4yeHHsi. KHCIOTbI ¢ TOYKH 3peHHs TEOPUH EKTPOIUTHHUECKO
auccourauuu. Kucinorel ¢ TOYKH 3peHHUs MPOTOHHOM Teopuu. OOIIHe XUMHYECKHE
cBoicTBa KucnoT. Knaccudukaums KUcor.

OcHoBanHusi HeopraHuveckue U opranuveckue. OCHOBAHHS C TOYKH 3PEHUS
aTOMHO-MOJIEKYJISpHOro  yyeHus. OCHOBaHMS C€ TOYKM 3pEHHMS TEOpHH
3JIEKTPONIUTHYECKOH auccourauuu. (OCHOBaHMS C TOYKM 3pEHHUS MPOTOHHOM
teopuu. Knaccuduxauus ocHoBaHMil. XMMHUYECKHE CBOMCTBA OpPraHUYecKHX H
HEOPraHMYeCKUX OCHOBaHHUH.

Amd¢oTtepubie coeHHeHHs HeOpraHH4ecKHe H OpraHH4YecKHe.
Heopranuueckue amdorepHble COEAMHEHHS: OKCHIbl M T'MAPOKCH/bI, — HX
cBoMcTBA M nonydyeHue. AMQorepHble OpraHMYecKHe COeIWHEHHs Ha mnpumepe
AMHHOKMCIIOT. [lenTuasl U nenTHaHAS CBS3b.

Coan. Knaccudukauus coneid. JKECTKOCTh BOAbI M CMOCOOBI €€ yCTpaHeHHS.
[lepexon kapbonara B ruapokapOoHar U oOparHo. OO1Me XMMHYECKHE CBOMCTBA
coJIei.

Hemoncmpauuu. Konnekuus METaJlI0B. Konnekuus HEMeTaJlJIOB.
B3aumozeiicTBHe KOHUEHTPUPOBAHHOW a30THOW KHCIOTHI ¢ Melbio. Bcenbiiika
TePMUTHOH cmecu. Bembimka 4épHoro mnopoxa. BeiTecHeHHWe rajoreHoB M3 MX
pacTBOPOB APYrMMM rajoreHamu. B3aumozeiicTBHe NMapoB KOHLEHTPHPOBAHHBIX

pacTBOPOB COJISIHOM KHCJIOThI M aMMHuaka («1biM 0e3 orus»). [Nomyuenue ammuaka
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M M3yueHHE ero cBOMHCTB. Pa3nuuHble ciyyad B3aMMOECHCTBHUS pacTBOPOB COIlei
amoMUHKA co WEnoubto. [lonyuenue xEcTKOM BOABI M yCTpaHeHUE €€ KECTKOCTH.
Jlabopamopnsie onsimel. lonyueHue HEpPaCTBOPUMOIO T[HAPOKCHAA MU €ro
B3aMMO/IeiiCTBUE € KHCIIOTOH. MccnenoBaHue KOHLIEHTPUPOBAHHBIX PAacTBOPOB
COJISHOM M YKCYCHOW KHUCIOT KamnejbHbIM METOJIOM IpU MX pa3zbaBieHWH BOJOI.
[Tonyuenue am¢porepHOro rujpokcuaa M Hu3yudeHue ero cBoicTB. ITpoBeaeHue
KaueCTBEHHBIX peakKluii o onpeaeleHHuI0 COCTaBa COJIH.

IIpakmuueckas padoma. Peuienue 5SKCIEPUMEHTAIbHBIX 3aJa4 [0  Teme
«BemiecTBa 1 UX CBOMCTBA».

XHMHS H COBpeMeHHOe 00111eCTBO

IIpousBoacTBo ammuaka W MeTaHoJa. [IoHSTHE O XHMHMUYECKOH TEXHOJIOIMH.
XuUMHUeCKHe peaklMd B TIPOM3BOJACTBE ammuaka M MertaHona. (OOuas
Kiaccu(UKaMOHHAs XapaKTepUCTHKA peaklUMid CHHTe3a B MPOU3BOACTBE ITHX
NpoAyKTOB. HayuHble mpUHLMIIBI, JIeJKalllie B OCHOBE MPOM3BOACTBA aMMHaKa M
meTaHosna. CpaBHEHUE 3TUX MPOU3BO/CTB.

XHMHYecKasi IPAMOTHOCTH KAK KOMIIOHEHT o0wel KyJbTypbl 4e/lOBeKa.
MapkupoBKa YNAaKOBOYHBIX MaTepUasioB, JJEKTPOHUKH M OBITOBOH TeXHMKH,
IKOJIOTHYHOTO TOBapa, MPOAYKTOB MUTAHHUSA, ITUKETOK 10 YXO/Y 3a OJIE/KI0M.
Jemoncmpayuu. Mojens NpPOMBILUIEHHOW YCTAHOBKHM IONyY€HHS CEpPHOM
KHCJIOTBl. Mojie/ib KOJIOHHBI CHHTe3a amMMmuaka. BujeodpparmMeHTsl M claiabl o
CTEMEHH IKOJIOTHYeCKON YUCTOTHI TOBapa.

Jlabopamopusie  onvimel.  V3yuenue  MapkKMpOBOK  pasjIMYHBIX  BHJIOB

MPOMBINIJIEHHBIX H MPOA0OBOJILCTBEHHLIX TOBApPOB.



