MMPOTPAMMA BCTYIIMTEJBHOTO DK3AMEHA 110
TUCHUILIAHE «XXUMUAS B MEJTALINTHE»

O0mue ykazanusi

[Iporpamma 1o xumuu aJ1d nocrymnaronux B HaimonaasHbIN HCClIeI0BATEIbCKHI
sIepHBIA yHUBepcUTeT - OOHUHCKUI HHCTUTYT aTOMHOW SHEPTeTUKU COCTABIICHA HA OCHOBE
dbeneparTbHOr0 KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHAapTa CPEAHETO (TIOJTHOTO) OOIIEro
o0pa3oBaHMs, KOHKPETU3UPYET COJIEpKaHNE TIPEIMETHBIX TeM 00pa30BaTEILHOTO CTaHIAPTa,
COCTOHWT W3 JIBYX Pa3zesioB. B nepBoM paszzene npeacTaBieHbl OCHOBHBIE TEOPETUYECKHE
TOHSITHSI XUMUH, KOTOPBIMH JTOJDKEH BJIAJIETh A0UTYPUEHT C TeM, 4TOOBI YMETh 00OCHOBHIBAThH
XUMHUYECKHE U (PU3HUECKHe CBOMCTBA BELECTB, IEPEUHCICHHBIX BO BTOPOM pa3jere,
MOCBSILEHHOM 3JIEMEHTaM U X COCIMHEHUSIM.

AOUTYpHEHT JOJKEeH 00J1a1aTh MPAKTUYECKUMH U TEOPETUUECKUMH HaBbIKaMU
MOATOTOBKHU U MPUTOTOBJIEHUSI PACTBOPOB, PACUETOB KOHIIEHTPALIUWA, HABBIKAMH MPOBEICHUS
XUMHUYECKOTO IKCIIEPUMEHTA, YMEHUEM OIUCATh €rO.

DK3aMeHAIMOHHBIN OnieT MoXxeT coaepxarthb 10 10 3axanuii ¢ quddepeHurpoBaHHON
OIICHKOM, OXBATBIBAIOIIMX BCE pa3/ieibl IPOrpaMMBbI I ocTynaronmx. Ha sk3ameHne MOXHO
MOJIb30BAThCS MUKPOKAIBKYISTOPAMH M CIIPABOYHBIMH TA0JIMIIAMHU, TAKUMHU KaK
"[lepronuueckas cuCTEMa XUMUYECKHUX 3JIeMEHTOB", "PacTBOPUMOCTh OCHOBaHU, KUCTIOT U
couieid B Bozie", "Psii cTaHIapTHBIX AJIEKTPOIHBIX MOTEHIIUAIOB".

Ha sx3aMeHe o XMMHH MOCTYNAIOLIUI B BeICIIee y4eOHOE 3aBeICHUE JOJKEH YMETh:

- OLICHMBATh 3HAYUMOCTh XUMUYECKUX 3HAHUU /ISl UETIOBEKA;

-J1aBaTh KOJMYECTBEHHBIEC OIICHKU U MPOBOIUTH PACUEThI 10 XUMUUYECKUM (hOopMyIiaM U
YpaBHEHUSIM;

-BJIaJIETh MpaBUIIAMHU TEXHUKU O€30MMaCHOCTH MPH UCTIONIb30BAHUHN XUMHUYECKHUX BEIIECTB;

-00pabaTrIBaTh, OOBSCHATH PE3YIbTATHI MPOBEACHHBIX OMBITOB, 1€1aTh BEIBOJBI, YMETh
MPUMEHSATH Pa3JIMYHbIE METOBI JIJISl PEIICHUS IPAKTUYECKUX 3aad.

I. OcHOBBI TEOpETHYECKON XUMUM

[Ipenmer xumun. Mecto XuMHM B €cTeCTBO3HaHUU. Macca u 3Heprusi. OCHOBHBIE
noHsTHs xumun. BemectBo. Moinekyna. Atom. OnekTpoH. MoH. XuMU4ecKuil 3J1EMEHT.
Xumnuaeckast popmyina. OTHOCUTEbHAS aTOMHAs M MOJIEKYJIsipHas Macca. Moib. MossipHas
Mmacca.

XHUMUYECKUE TPEBPAILICHUS. 3aKOH COXPAHEHUSI MAaCChl M SHEPTUU. 3aKOH MOCTOSHCTBA
coctaBa. Crexuometpusi. Ctpoenue aroma. AtomHoe s1ipo. M3oromer. C

JIBoiicTBeHHas Mprpoaa AMeKTpoHa. CTpOeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB.
KBanTOBBIC uncia. AToMHBIE OpOUTaIN. DIEKTPOHHBIE KOHPHUTYPAIIUU AaTOMOB B OCHOBHOM U
BO30YKICHHOM COCTOSIHUSX, mpuHuuI [laymu, npaBuio XyHna.

[Mepuonnueckuii 3akon /1. 1. MenneneeBa u ero 000CHOBaHHE C TOUKH 3PEHHS
3JIEKTPOHHOIO CTpoeHus1 aTOMOB. [lepnoandeckas cucteMa 3I1eMEHTOB.

XuUMHU4YecKas CBsA3b. THUIBI XUMUYECKUX CBI3€l: KOBaJICHTHAsI, HOHHAs, METaJJIMYSCKasl,
BOZIOpOHAs. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U: OOMEHHBIN U JJOHOPHO-
aKIenTopHbIN. DHeprus cBsa3u. [loTeHnan HoHU3auu, CPOJCTBO K AIEKTPOHY,
3JIEKTPOOTpHUIIATENHHOCTh. KpaTHble cBs3u. Monens rubpuauzanun opourtaneii. CBs3b
AIIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUIECKIM CTPOCHUEM (Ha IPUMEPEe COSTUHEHUI
3JIEMEHTOB 2-TO MEPUO/IA).

BanentHocts 1 crenenpb okucneHus. CtpyktypHsie Gpopmyinbl. M3omepus. Buas
WU30MEpUH, CTPYKTYpPHAsi U IPOCTPAHCTBEHHAS U30MEPHSL.

ArperatHble COCTOSIHHS BEIIECTBA U IEPEXOAbl MEXKIY HUMH B 3aBUCMOCTH OT
TeMnepaTypsl 1 naBiieHus. ['a3pl. ['a30BbIe 3akoHbl. Y paBHeHue Knaitnepona-MeHneneena.



3akoH ABoraapo, MoJIsipHbIi 00beM. TBepabie Tena. OCHOBHBIE THUIIBI KPUCTAITHUECKUX
PELIETOK.

NunuBuayanbHbIEe BEllleCTBa, CMECH, pacTBOPHL. [IpocThie BelecTBa, auioTPOIIHS.
Mertamibsl n HemeTaibl. CiaoHble BenlecTBa. OCHOBHBIE KJIACChl HEOPTaHMYECKUX BEIIECTB:
OKCHU/IbI, OCHOBAHUs, KUCIIOTHI, cosii. KomrmiekcHbie coegnHeHus. OCHOBHBIE KIIACChI
OpPraHWYECKUX BELIECTB: YIIIEBOJOPObL, FAJIOr€H-, KHCIOPO/I- U a30TOCOIEPKAIINE BEIIECTBA.
Kap6o- u rereporukist. [lomumepsl 1 MAaKpOMOJIEKYIIBI.

XUMHYECKHUE PEAKIIUU U UX Kiaccuukaius. TUmsl pa3peiBa XUMHUYECKUX CBs3ei. ['omMo-
U TeTepoIUTHYECKUE peakiuu. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.

Tennobie 23G(HEKTh XUMUUECKUX peaknuil. TepMOXUMHYECKUE YPAaBHCHHUS.

CkopocTb xumMHueckoi peakuui. IIpencraBieHne o MEXaHU3MaxX XUMUYECKUX pEaKILUi.
DneMeHTapHas CTaus peakunn. | OMOreHHbIE U Fe€TEPOreHHbIE PEAKIIMK. 3aBUCUMOCTb
CKOPOCTH TOMOTCHHBIX peaKkliid OT KOHIIEHTPAILIMH (3aKOH JeicTBYyromux Macc). Koncranra
CKOPOCTH XMMHYECKOU PEaKLINH, €€ 3aBUCUMOCTb OT TEMIIEPATypbl. JHEPIUs aKTUBALUH.

SABnenue karanuza. Katanuzatopsl. [IpuMepbl KaTaaUTHYECKUX TPOLIECCOB.
[IpencraBnenne 0 MexaHU3Max FTOMOT€HHOI'O U TE€TEPOT€HHOr0 KaTaln3a.

OOpaTtumbie peakiuu. XuMUueckoe paBHoBecre. KoHcTaHTa paBHOBECHS, CTENICHB
npespaieHus. CMeneHne XuMUYeCKOro paBHOBECHS 110 IEUCTBUEM TEMIIEPATYPhl U IaBICHUS
(xonuentpauun). [Tpunnun Jle-llartense.

PactBopel. PacTBOpHMOCTB BEIIECTB U €€ 3aBUCUMOCTh OT TEMIIEPATYPbl U IPUPOABI
pactBopuTtens. CriocoObl BRIpaKEHUSI KOHIICHTPAIIUU PACTBOPOB: MaccoBast I0JIsl, MOJIbHAS IOJIS,
MOJISIpHasi KOHIIEHTpalus, o0beMHas 10s. TBepabie pacTBophl. CIiiaBbl.

DNeKTpOoNUThL. PacTBOPHI 31EKTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALINS KUCTIOT,
OCHOBaHUH U coJyiei. KHCITOTHO-OCHOBHBIE B3aUMOJICHCTBUSI B pacTBOpax. AM(POTEPHOCTb.
Crenenp aucconuanuu. lonHoe npoussenenue Boabl. Bogopoanslii nokasarens. ['uaponns
cosieii. PaBHOBecHe MeX Ty HOHAMU B PacCTBOPE U TBEpJoi (azoii. loHHBIC ypaBHEHUS PEaKIIHA.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKLUU B pacTBopax. Omnpezenenue
CTEXHOMETPUYECKUX KOA((PUIINEHTOB B YpaBHEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii. Psiji cTaHAapTHBIX 3JEKTPOAHBIX MOTEHLIUATIOB. DJIEKTPOJIU3 pAaCTBOPOB U PACILIIaBOB.
3akoHbI 3eKTpoan3a Papazes.

I1. D1eMeHTBHI U UX COeAMHEHUS
Heoprannyeckasi Xumus

AOUTYpHUEHTHI TOJKHBI Ha OcCHOBaHUU [leproanyueckoro 3akoHa 1aBaTh CPABHUTEIHHYIO
XapaKTEPUCTUKY JIEMEHTOB B IpyINax U Mepuoaax. XapakTepUCTHUKA 3JIEMEHTOB BKIIIOYAET:
3JIEeKTPOHHBIE KOH(PUTYpAIIMK aTOMa; BO3MOYKHBIE BaJIECHTHOCTH U CTENIEHU OKUCIICHUS dJIEMEHTa
B COCIMHEHUSX; OPMBI IPOCTHIX BEIIECTB U OCHOBHBIC TUIIBI COSTUHECHUH, HX (PU3UUYECKUE U
XUMHYECKHE CBOMCTBA, Ta0OpaTOPHbBIE U MPOMBIIIEHHBIE CITIOCOOBI MOTYUEHUS;
PacpoCTPaHEHHOCTD JIEMEHTA U €r0 COEAMHEHNI B IPUPOJIE, IPAKTUUECKOE 3HAUEHUE U
o0ractu mpuMeHeHust coefuHeHui. [Ipu onrcannu XUMUYECKUX CBOMCTB AOJKHBI ObITH
OTpa’XeHbI PEAKIINU C yYaCTHEM HEOPTraHMYECKUX U OPTaHUYECKUX COeIMHEHUH (KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC TPEBPAILICHHUS] ), & TAK)KE KAaU€CTBEHHBIE
peakuuu.

Bonopox. M3otonsl Bogopoaa. CoeMHEeHHs BOJAOPOa C METAINIAMU U HEMETAJIIIaMHU.
Bona. Ilepokcua Bomopona. [IlpumeneHune nepekcuaa BOAOPoIa, €ro Ae3nHPHUITMPYIoIre
CBOICTBA.

lNanorensl. ["anorenoBogopobl. ["asorenunpl. Kucinopoaconep kaiiye coeTMHEHUS
xjopa. 'urnoxyioput kanus, XJaopaT Kajus, IpUMEHEHHUE.

Kucnopoa. Okcuapl u nepokcubl. O30H.

Cepa. CepoBoaopo, cynbpuasl, nonucyinbduasl. Oxcunst cepsl (IV) u (VI). Cepuucras
U CepHasi KUCIIOTHI U UX COJH. D(HUPBI cepHOM KUCTOTHL. Tuocynbdar Hatpus. buonorndeckas
POJb CEPBI U €€ COCTUHEHHUI.



A30T. AMMHaK, COJIM aMMOHHSI, aMHUJIbl METAIIOB, HUTPpHUAbL. OKCcHUIbI a30Ta. A30TUCTas
Y a30THAsI KUCJIOTHI M UX COJH. DPUPHI a30THON KUCIOTHI.

®ocdop. Dochun, pochunsl. Oxucasl pocdopa (I1I) u (V). Nanorennnsr hocdopa.
Opto-, meTa- u nudochopuas kuciotel. Oprodocdatsr. Dpupsl hpochopHO KUCTOTHI.

VYrnepoa. U3oronel yrnepoaa. [Ipocrteifiine yrieBo1opoabl: METaH, STUJIEH, alleTHUIICH.
KapOuasr kanbims, amromuaus 1 xene3a. Oxeunpl yriuepoaa (II) u (IV). KapOonumsr
MEPEXOIHBIX METAIJIOB. YTOIbHAS KUCIIOTA U €€ COJIH.

Kpemawnii. Cunan. Cumurug marausi. Oxeun kpemuus (IV). KpemMHuBbIE KHCTTOTHI,
CUJIMKATBHI.

bop. Tpudropug 6opa. Opro- u TerpadbopHast KUCIOTHL. TeTpabopar HaTpus.

[lenounsie MeTarIbl. OKCHUIBI, TEPOKCUIBI, THIPOKCHUIBI U COIU IIETOYHBIX METAJUIOB.

[lenoyHo3emMenbHble MeTaIbl, OEpUIUINA, MAaTHUN: UX OKCUJIbI, TUIPOKCHU/IBI U COJIH.

Amomunuit. Okcu, THAPOKCU U CONU antoMuHust. KoMIiekcHble coeIuHeHns
amomunus. [Ipeacrapnenus o0 aOMOCHINKaTAaX.

Menp, cepedpo. Oxcuast meau (1) u (I1), okeun cepedpa (I). 'mapookcun meau (I11). Conmu
cepebpa u meau. KommiekcHbIe coeTMHEeHUsI cepedpa U MeJIH.

[uuk, pTyTh. OKCUABI IIMHKA U PTYTH. [ MAPOKCH IMHKA U €T0 COJIH.

Xpom. Oxcupst xpoma (II), (II1) u (VI). I'mapooxcuast u comm xpoma (II) u (II1).
Xpowmartsl u quxpomartsl (VI). Kommiekcasie coenqunenust xpoma (I11).

Mapranen. Oxcuasl Mapranna (I1) u (IV). I'napookcun u conmu mapranmna (I1). Manranar
U TIepMaHTaHAT KaJusl.

Kenezo, kobanbt, HUKeNb. Oxcuas xkenesa (1), (I1)-(11I) u (II1). 'napokcuast u con
xenesa (1) u (IIT). deppartsr (111) u (VI). KommnekcHsie coenuuenus xene3a. Conu u
KOMIUTEKCHBIC coerHeHus kobanbTa (II) u Huxens (11).

buonorudeckas poib IepexoHBIX METAJLIOB.

Opranuyeckasi XumMust

XapakTepHucTrKa KaxJI0T0 KJ1acca OPraHMYeCKUX COSAMHEHH BKIIFOYAET: 0COOCHHOCTH
3JIEKTPOHHOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS COCTMHEHUI TaHHOTO KJ1acca, 3aKOHOMEPHOCTH
U3MEHEHUS (PU3MUECKUX U XUMUYECKUX CBOMCTB B TOMOJIOTHYECKOM PSITy, HOMEHKIATYPY, BUIBI
M30MEPHUH, OCHOBHBIE TUIBI XUMHUYECKHUX PEAKINI U UX MEXaHU3MBbI. XapaKTEepUCTUKA
KOHKPETHBIX COSAMHECHU BKIIIOUAET PU3NICCKUE M XUMUIECKIE CBOMCTBA, TAO0OpaTOpHBIE U
IIPOMBIIIIEHHBIE CIIOCOOBI MOTy4YeHUsI, 00JacTu npuMeHeHus. [Ipu onrcaHuy XUMHUYECKUX
CBOMCTB HEOOXOMMO YIUTHIBATH PEAKIINH C YYACTUEM KaK pajuKala, Tak U (pyHKIHOHAIEHON
TPYHIIBL

CrpyKTypHas Teopusl Kak OCHOBA OPTaHUYECKOW XUMHUH. YTJIEPOIHBIN CKEJIET.
®dyHKIMOHaNbHas rpynmna. ['omonornueckue psaasl. M3oMepus: CTpykTypHas u
npocTpancTBeHHas. [IpencraBienne o0 onTuYecKoi n3omepun. B3auMHoe BIUsSHUE aTOMOB B
MoJekyne. Knaccudukanus opraHiueckux peakiuii o MexaHu3My U 3apsily aKTUBHBIX YaCTHII.

AJIKaHBI U [IUKJIOAJIKAHBL.

AJnKeHbI U uKI0aIKeHbl. COnpsiKeHHbIE TUEHBI.

Ankunbl. KUCIOTHBIE CBOMCTBA QIKUHOB.

ApomaTtudeckue yriaeBoaoposl (apensl). benson u ero romosoru. Ctupoi. Peakmuu
apOMAaTUYECKOW CUCTEMBI U YTIIEBOJAOPOIHOIO paaukana. OpueHTupyloiee AeiicTBre
3aMecTHuTeNel B 0eH30JbHOM KoJblle (opueHTanThI [ u Il pona). [ToHsiTHE O KOHACHCUPOBAHHBIX
apOMAaTUYECKHUX YIJIEBOJOPOAAX.

["anoreHonpon3BoOAHbBIE YIIIEBOAOPOOB: alIKUII-, APHJI-, U BUHUJTAJI0reHUAbl. Peakimn
3aMeIeHUs U OTIICTUICHUSI.

CnupTsl IpOCTHIE U MHOTOATOMHBIE. [lepBUYHbIC, BTOPUYHBIE U TPETHYHBIE CITUPTHI.
®enombl. [IpocTsie 23Gups!.

KapOonumnbHble coequHeHNs: allbJIeru bl U KeTOHbI. [IpeaenbHble, HenmpeneabHble U
apOMaTHUYECKHE aTbJACTHIbI.



Kap6oHnoBsie kucnotsl. [IpeaensHbie, HenpeaeIbHbIE B ApOMAaTUYECKUE KUCITOThL. MOHO-
U TUKapOOHOBbIE KUCIOTHI. [Ipon3BoaHbIE KAPOOHOBBIX KUCIIOT: COJIH, aHTHIPHUIBI,
raJIOTeHAHTUIPUIBI, CIIOKHBIE d(UPBI, aMHUIbL. JKUPBL.

HuTpocoenunenusi: HUITpoMeTaH, HUTPOOESH30I.

AwmuHbL. AnudaTudeckie u apoMaTHIecKre aMyuHbl. [lepBUYHbIE, BTOPHYHBIC U
TpeTuyHble aMUHBl. OCHOBHOCTh aMUHOB. YeTBepTHUHbIE aMMOHHUEBBIE COJIM U OCHOBAHMUSI.

l"anoren3amernieHHbIe KUCTOTHI. OKCUKUCIOTHI- MOJIOUHAS, BAHHAS U CATUIIUIOBAs
KHUCIIOThl. AMUHOKHUCIIOTHL: TJIMIIMH, aJJaHWH, [IUCTENH, CEpUH, (eHUIaTaHUH, TUPO3UH, JIN3HH,
riryramuHOBas kucnota. [lentunael. [IpeacraBneHue o CTpykType OEIKoB.

VYrneBonbl. MoHOcaxapubl: pubo3a, 1e30kcupubo03a, TIIoKo3a, ppykrosa. [{ukmmaeckue
dbopMbl MOHOCaxapu0B. [TOHSATHE O IPOCTPAHCTBEHHBIX N30MEpax YIieBOA0B. Jlucaxapubt:
caxapo3a. [Tonucaxapusl: Kpaxmall, HeJITI0I03a.

[Muppon. [Tupuaun. [TupuMuIMHOBEIE M TYPUHOBBIE OCHOBAHUSI, BXOSIINE B COCTAB
HYKJIEMHOBBIX KUCIOT. [IpencraBienue o CTpyKType HyKIEHMHOBBIX KHCIIOT.

Peakiuu nonumepusanuu u NojJuKoHieHcauuu. OTaenbHbIe TUTIBI
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: TOJTUATUIIEH, TOJIUITPONIUIIEH, TOJIUCTUPO,
MOJIMBUHUJIXJIOPUL, TOTUTETPA(QTOPITUIICH, KAYUYKH, COMTOJIUMEPHI, PeHOIPOpMaThACTHIHBIE
CMOJIBbl, ICKYCCTBEHHbBIEC U CHHTETUYECKUE BOJIOKHA.
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