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IIporpaMmMa BCTYNHTE/ILHOT0 HCIILITAHUS

dopma IpOBEIEHUS — TECTHPOBAHHE.

SI3BIK, HA KOTOPHIX OCYIIECTBIIAETCS [IPOBECHHE BCTYIIUTEILHOTO HCIIBITAHMS-PYCCKIH
A3BIK.

dopMa NpOBeIEHH s — C HCIOIB30BaHAEM JHCTAHIMOHHBIX TEXHOIOTHA.

Onucanue pa3ejioB NPOrpaMMebI

Pazaen 1. 3axoH ABOrajpo u crneacTBus 3 Hero. MomsapHbii 06beM raza. HopMalbHEIE
ycnosus. O6BEMHEIE COOTHOLICHHS T'a30B IPH XUMHYECKAX PEAKIMAX. Y PABHCHHA Knaiinepona-
Menneneesa.

Xumrgeckuit anemenT. CTpoeHHe sIep aTOMOB XHMHYECKHX 37eMEHTOB. M30TOMEL

[IpocToe BEIECTBO, CIOXKHOE BEIIECTBO. SIBJICHHMSA LIOTPOIMHM H H3OMCPHH. 3Haku
XHMHYECKHX JJIEMEHTOB U XUMH4eckue GopMyIbl. BaleHTHOCTh H CTENEHb OKUC/ICHH aTOMa.

CrpoeHue SJIEKTPOHHBIX 000J0YEK aTOMOB. DHEPreTHYeCKHe YPOBHM M I[O/YPOBHH,
aromEble opburamd. KsanTtoBble uucna. CrapeHHbIe W HECHAPCHHBIC 3JIEKTPOHBL. OcHOBHEIE
3aKOHOMEPHOCTH Pa3MEINEHHUs JJIEKTPOHOB B aTOMaX 3JIEMEHTOB MalbIX H OONBIIMX MEPHOJOB.
DIeKTpoHHble KOH(HUTYpaluH aTOMOB B OCHOBHOM M BO30YXKICHHOM COCTOSHHMSAX, IPHHIHII
[Maymu, npaBuino XyH7a.

S-, p-, d-, - anemenTHI

Otxpertae J[A. MerzeneeBsIM NEPHOAUYECKOTO 3aKOHA H CO3MAHUE [ePHOTHIECKOMH
CHCTeMBl 371eMeHTOB. COBpeMeHHas (OpMyJIHpOBKA NEPHOITHYECKOro 3aKoHa. [IpmmHel
IEPHOIMYHOCTH CBOMCTB 3JEMEHTOB. 3HAUECHHE MePHOIMIECKOro 3aKkoHa. IIeproibl, TpYIIE! X
TMOATPYNIBl B IepHOAUdIecKod cucreMe. CBs3b CBOHMCTB DIEMEHTOB M HX COeIMHEHUH ¢
TIOJIOKEHHEM B IIEPHOIMIECKO cucTeMe. MeTalIbl i HeMETalLIBL

THOBI XWUMHYECKHX CBs3eif: KoBajJeHTHas (NOJspHAas H HENOJSpHAs), HOHHafd,
MeTa/LTHIeCKas, BOXOPOIHAS (MEXMOIEKy/pHas W BHYTPHMOJEKYIpHAs). G — H T — CBA3H.
MexaHu3MEI 00pa30BaHKs KOBAIGHTHOM CBA3H (C HCIIOIB30BAHHEM HECTIADCHHEIX SJICKTPOHOB U
10 JIOHOPHO-aKIENTOpHOMY THITY). OHeprus cBssu. [loTeHIman HOHM3AIWH, CPOICTBO K
5JIEKTPOHY, YJIEKTPOOTPHIATENBHOCTE. BaeHTHEIE BO3MOKHOCTH aToMa.

Mozens rEOpuIA3anuy OpOUTAICH.

KpucTammyeckue ¥ aMop@Hbie BemecTsa. OCHOBHEIE THIIB KPUCTAUIHHCCKHX PEMIETOK.

Knaccupukanus XAMEYECKHX PEAKIMH [0 pasIHYHBIM IPH3HAKAM: II0 H3MECHCHHIO
cTemeHel OKHCIEHHs aTOMOB, II0 YACIY M COCTABY HCXO/IHBIX H 00pa3yIomMuXCs BEMIECTB, II0 THITY
paspsiBa KOBAIGHTHBIX CBsi3ell (II0 MEXaHH3MYy), NO TEmI0oBOMY sddexty, N0 NpHU3HAKY
0OpaTHMOCTH.

OKHCIUTELHO-BOCCTAHOBUTEIbHEIE peakui. 1Iponecchl BOCCTaHOBICHUS H OKHACICHUA.
BoccraHOBHTENH ¥ OKHUCIIHTEH.

TemwtoBoii sddekT xumuyeckol peaximu. Temwnora oOpa3oBaHMA M TEIUIOTAa CrOPaHMA
BemecTBa. TepMOXHMHMYECKHe ypaBHEHHA peakuui. TemioBere s¢dexTsl NpH pacTBOPEHHH
pa3IHIHBIX BEINECTB B BOJIEC.

CKOpOCTh XMMHYECKUX peakunuii. [OMOreHHbIC H I€TEpPOre€HHbIC PEaKIHH. 3aBHCHMOCTh
CKOPOCTH pEaKIHH OT NPHUPOABI PEArHpyIOIIMX BEINECTB, KOHUCHTPAUHMH, TEMIEPATYPEL,
IOBEPXHOCTH COIPHKOCHOBEHHs. KMHETHYECKOe YPaBHEHHE PEAKIHH, KOHCTaHTa CKOPOCTH.

Xumudeckoe paBHoBecue. KOHCTaHTa paBHOBECHA, CTENCHb MPCBPAIICHHA. CMmemenue
[TOJIOYKEHHS XHAMFYECKOr0 PABHOBECHs IOJ BIMSHHEM DAsTHYHBIX (PaKTOPOB: KOHIEHTPAIHH
pearupyrOIIIX BEIIECTB, IaBICHIs, TeMIeparypsl. IIpHHIH Jle-IllaTenne.

PacTBOpEL ~ PacTBOpEl  KOHIGHTPHPOBAHHbIC M pa30OaBleHHBIC, HACBIICHHEIC K
HEHACHIIEHHBIE. 3aBUCHMOCTh DPACTBOPHMOCTH BEINECTB OT HMX INPHUPOIEBL, OT HABICHHA H
TemiepaTyphl. IIpomeccsl, MPOMCXOMSIAe I[P PACTBOPEHHWH PA3/MHBIX BEIICCTE B BOJC.
Kosdpunment pacrsopumoctd. Croco0bl BEIpaKEHHs COCTaBa pacTBOpa (mMaccoBast OIS,
MOIIsipHas KOHIIEHTPAIHs).



DnekTpoiuTHYeckas uccomuanus. CreneHs aucconuanud. CHIbHBIE H - cliadble
57eKTponuTel. VOHHBIE ypaBHEHHs peakiWid. YCIOBHS NPOTEKaHHS XMMHYECKAX DeakiuH B
pacTBOpax deKkTpoiutoB. CBOMCTBAa KHCIOT, OCHOBaHMH M COIEH B CBETE TEOPUH
INEeKTPOTUTAYECKOH THCCOLMAITHH.

Pasnen 2. Heopranuueckas XUMHUA

OcCHOBHBIE KIacchl HeopraHmdeckux semecTB. CroocoOsl NomydeHHs OKCHIOB. Mx
du3nUecKre ¥ XUMHYECKHAE CBOMCTRA.

OCHOBaHHS, UX KIaccH(HKAIUs, CTIOCOOH! IIOTydeH s ¥ XAMpdecKue cpokcTaa. llenoun.
AmboTepHbIe THIPOKCHIBL

Kucnorel, uX KiaccH®HUKaIus, CrocoObl MONydeHHs, (QU3MYeCKHe W XHMHYECKHE
CBOMCTBA.

Couu, uX KnaccHHKaIM, HOMEHKIIATYPa, CIIOCO0B! OMyIeHHs B XAMHYECKHE CBOHCTBA.
I'uaponus conei.

MeTasbl, HX IOI0KEHHE B IEPHOANYECKOM cucteMe. O0mue GH3HYeCKie I XUMUICCKHE
CBOMCTBA METAJIOB. DIEKTPOXHMHYECKHI S/l HAIPsDKEHHS MeTallioB. Kopposus MeTaiioB 1 ee
npenynpexaerne. OCHOBHBIE CIOCOOBI IOJTyYEHHS METATIIOB.

Il{enouHsle MeTalmhl, HX o6mas xapakTepucruka. HaxoxaeHue B HPUPOAE, CIOCOOBI
MOJTydeHus, (U3MUeCKHe M XHUMHYECKHe CBOHCTBA. BakHeHImne COSIMHEHHS MIETIOIHBIX
MEeTaJIOB, UX IpHUMEHEHHe. | HIPOKCHIBI HATPHSA H Kalus, HX TOJyYeHHe, CBOHCTBa H
IpEMEHEHHE.

OO6masi XapakTepHCTHKA 3JIEMEHTOB ITIABHOH moArpynms! Il rpymmsl nepHoandYecKoH
CHCTEMEI, HX OKCH/IBI ¥ THPOKCH/IBL.

KanbImit, ero HaxoxIeHHe B IPUPOIE, NIOTydeHHe, QH3HYECKHEe H XMMAYECKHE CBOACTBA.
Bakaelinre COeTHHEHHS KabIHs, MX IOJIydeHre, CBOoiicTBa U MpuMeHeHHe. JKeCTKOCTh BOABL U
CIIOCOOBI ee yCTpaHEHHS.

Amomunmit. HaxoxIeHne B NpUpPOIE, MOIyUeHHe, H3NUECKHE B XMMHYECKHE CBOUCTBA,
npumMenerne. OKCH, THAPOKCH H COJIH TFOMAHHS.

Merasmsl 10604H0M rpymmsl moarpymisl VIII rpymmsr (keneso, HEKeNb, MIaTHHa). Mx
3JIeKTPOHHOE cTpoeHHe. JKele30, €ro HaxOXACHHE B NPHPOJE, MONyYCHHE, DHU3HUCCKHE H
XUMHYECKHe CBOHCTBA, mpuMeHeHne. OKCHIBI, THIPOKCHILI B COJHM XKeje3a, X IOJIyYeHHe H
cBoiicTBa. Hukens U MIaTHHa, HX GU3HYEeCKHe H XUMHYECKHE CBOMCTBA, IPHMEHECHHE.

MeTamsl T0GOYHBIX TOATPYIH (Melb, IIHHK, THTAH, XPOM, Mapranel). X aIeKTpoHHOe
CTpOCHHE, HAXOKIEHHE B IIPHPOJIE, MOTyUeHHE, QU3MUECKHE H XMMIICCKUE CBOHCTBA. Oxcupsl,
THIPOKCHIIBI M COJIH 3JIEMEHTOB.

Bogopoz, ero o6Imas XapakTepHUCTHKA, HaXOXJeHHe B mpupoje. Mzoromsr Bomopona.
CriocoGBl  TIONy4eHHs BOJOpOJa B J1aGOpaToOpWd ¥ B IPOMBIILICHHOCTH, (H3HYECKHE H
XHMHYECKHE CBOMCTBA, IPHMEHEHHE.

[anoreHs, ux obmas xapaxtepucTuka. CoeluHeHHs rajtoreHos B npupoze. Ilomydgenne
ranoreHoB. I[puMeHeH e raloreHoB H uX coeuHermi. Xiop. [Tomyyuenune xnopa B 1aboparopus
W B npoMsiuteHHOCTH. Ero dusmueckne u xumudeckme cBoictsa. IloiydeHHe, CBOHCTBA H
IIPHMEHEHHE XJIOPOBOAOPOA, CONSHON KHCIOTHI U € coneil. COeMHEHHS C MOTI0KATCIbHBIMH
CTEMeHSIMH OKHCIIECHHS XJIOpa.

O6mas XapaKTepHCTHKA TEMEHTOB [VIaBHOMN MOArpymimsl VI IpyIisl NepHOIuIecKoH
cuctemsl. Cepa, ee HaxOICHHE B IPUPOJIE, IOy YEHHE, AIUTOTPONHS, PU3HIECKHE U XUMAIECKHE
cBOMcTBa, puMeHerEne. OKCHIBI CEPHI, HX MOTydeHue B cBoicTBa. CepoBONOPOX U cyIbGuIBL,
UX ITOTydeHue u cBoiicTea. CepHasd KHCTIOTa, €€ 3JIeKTPOHHOE CTPOCHHE, IOy ICHHUC, tuzngeckue
U XAMHYECKHe CBOMCTBa, Mpumenenne. Comm cepHoH KucoTsl. CepHHUCTAs! KHCIIOTA | €€ COJTH.

Kucnopox. Ero HaxoxieHue B IpEpOE. AJUIoTponus kucioposa. [ToiydeHue 1 cBOKCTBA
o3ona. TloydeHHe KHCIOpOAa B NabOpaTopHd W B MPOMBIILICHHOCTH. Ero ¢duzugeckre M
XAMHYeCcKHe cBolicTra. Poib Kicmopoaa B IpHPOIE, €ro NIPAMEHEHHE.

Bona. CTpoeHHe MOIEKYIH BOJABI H HOHA TMAPOKCOHHS. (DH3MIECKHE XUMIYCCKHE
cBolicTBa BOBL IIepOKCH/IE BOXOPOJA H METAIUIOB, HX IONyICHAS H CBOHCTBA.



OGmasi XapaKTepHCTHKA JEMEHTOB ITaBHOM NMONTPYNIEl V TPYNIbl NEPHOXUIECKOH
cucreMsl. Pocdop, ero HaxoxIeHre B IPUPOJE, oTydeHne. Atorponus Gochopa, (busmuecKue
¥ XHUMHYECKHE CBOUCTBA, IPUMEHEHHE.

A30T, ero o0mas XapakTepUCTHKa, HaXOXKICHHE B IPHPOJE, MONydeHHE. JNCKTPOHHOS
CTpOEHHE MOJEKyNEl a30Ta. OHU3KYeCKHe H XUMHYECKHe CBOHCTBA a3oTa. HUTpHIBL. AMMHAK,
CTPOGHHE €r0 MOJIEKYJNBI, IHOTydeHHe, (DH3MYeCKHE W XUMHYECKHC CBOHCTBA, IPHMEHCHHE.
Oxcuasl a30Ta B a30THas K@cinora. CTpoeHHe MOJEKYIBI a30THOM KHUCJIOTHI, €€ IOIy4YeHHE H
XHMUYECKHE CBOICTBa, mpuMeHeHue. CBOWCTBA COTIeH a30THOM KHCIOTEL A30THBIE y100peHHUS.

O6mas XapakTepHCTHKA 5IEMEHTOB INIaBHOM MOArpymms! IV Ipymmbl IepHOIAYECKOH
CHCTEMBI JJIEMEHTOB. KpeMHmil, €ro HaxoX[IeHWe B IPHPOIE, IOJNydYeHHE, (QU3MUecKHe H
XAMHYecKHe CcBoicTBa, mpumenenue. Oxcun kpemumsa (IV) B KpeMHHeBas KHCIOT4, HX
XaMuYecKre cBoicTBa. Cold KpeMHHEBOM KHACTIOTHI.

Vraepon. Ero obmas xapakTepUCTHKa, HAX0XKICHHE B IPUPOJE. AJUIOTPONHS yriaepoa.
[lomydeHue yrieposa, ero Gusndeckue i XUMHAIECKHE CBOHCTBA, IpuMeHeHue. OKCHIBI yTieposa
U yrombHas Kucnota. Mx momydeHme u cBoicTBa. CONM yroIbHOW KHCIIOTHI, HX IIOJTYHYEHHE,
CBOMCTBA U IIPUMCHEHHE.

KayecTBeHHbIe peakIiy Ha HEOPraHWYEeCKUE BEIIECTBA H HOHBL

Paznen 3. Opranuyeckas XUMUs

Teopus XHMHYECKOTO CTPOGHHS OpraHMdYeckux coenmHeHmd A.M. byrneposa.
3aBHCHMOCTH CBOHCTB OPTaHWIECKHX COETHHEHHI OT MX CTPOSHHS.

XapakTepHble XHMHYECKHE CBOWCTBA YIJIEBOJOPOMOB: AlKAHOB, ATKECHOB, AIKHHOB,
UKIOATKAHOB, alKaJHeHoB, OeH30jla H €ro TroMOJoroB. ['eHeTHYecKas B3aWMOCBA3b
YrIIeBOIOPOI0B. XapakTepHble XUMIYECKHE CBOHCTBA: CIIMPTOB, (PEHONIOB, aMHHOB, aJlbJICTHIOB,
KapOOHOBBIX KHCIOT, CIOKHEIX 3¢upoB. [TonmubyHKIHOHATbHEIE COeTHHEHHS. MOHOCaXapHIbL.
IMucaxapunpl. [Tonucaxaprumsl.

KauecTBeHHbIe peakIMy Ha Pa3IMIHbIe KJIACCHl OPraHHIECKHUX BEIIECTB.

Pasnmen 4. OCHOBHBIE THIIEI PACYETOB, KOTOPHIMH JOJDKEH BIAJETh A0UTYPHEHT

Pacder MONSpHOH Macchl BENIECTBA HCXOIS M3 €ro (OPMYNbl HIH OTHOCHTENBHOH H
abCOJIFOTHOM IIOTHOCTH (U1 Ta30B).

PacueT KOIMYecTBa BEMECTBA HCXO/IA U3 €r0 Macchl Wik 00beMa (UL ra3oB).

[MprBeneHue 00beMa ra3a K HOpMaJbHEIM YCIIOBHSM.

OmnpeieieHAEe MacCOBBIX JOJIeH 3IIEMEHTOB B BEIIECTBE, HCXO/IA U3 €T0 (OPMYIIBL

Onpenenenue GOpMyJIbI BELECTBA HA OCHOBAHMH JIAHHBIX 3JIEMCHTHOTO aHAIH3a.

PacueT cocTaBa pacTBopa (MacCOBBIX [0Jed PACTBOPEHHBIX BEINECTB MM MX MOJIPHOH
KOHIICHTPALHH).

CTexHOMeTpHYECKHEe PACUeThI [0 ypaBHEHMAM XHMUIECKUX peakiui B MOJIIX (B 00beMax
JUISL PEaKITHii C y9acTHEM ra30B).

Haxoxzerne Ko3Q(HUMEHTOB B YPaBHEHHSAX OKHCIUTEIFHO-BOCCTAHOBHTEIBHEIX
peaxnmit MeToI0M 3JIEKTPOHHOTO banaHca.

TepMoxuMHTIECKHE PACYETEL

OnpeneseHne CKOPOCTH XUMHYECKOH PeakIMy 110 H3MEHEHHIO KOMYECTBa BEIECTBA 34
ONpe/eIEHHbI HHTEPBAT BPEMEHH, TT0 KHHETHYECKOMY YPaBHEHHIO PEaKiiH, IEPECIET CKOPOCTH
peaKIuy IIpH H3MEHEHHH TeMIlepatypsl (o ypasHeHHI0 BanT-I'odda).
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