INPOI'PAMMA BCTYIIMTEJBHOI'O DK3AMEHA 110
JUCHUIIVIMHE «XUMHUA B TEXHUKE, TEXHOJIOTUAX "
NHXXEHEPHOM JIEJIE»

OO0mue ykazanus

[Iporpamma 1o xumMuu JJi nocrynaromux B HaimonaneHbIN HCCIIEI0BATENbCKHUI
sIepHbI yHUBEepcUTeT - OOHMHCKUI MHCTUTYT aTOMHOM SHEPTETHKH COCTABJIICHA HA OCHOBE
denepanbHOr0 KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHIapTa CpeiHero (TIOJTHOT0) 00IIero
00pa30BaHusl, KOHKPETU3UPYET COJIEpKaHNe PEIMETHBIX TeM 00pa30BaTEeIbHOTO CTaHIapTa,
COCTOUT U3 JIBYX pa3zesioB. B nepBoM paszjesne npeacraBieHbl OCHOBHBIE TEOPETUYECKHE
MOHSTHSI XUMHUH, KOTOPBIMH JIOJKEH BJIaJIeTh AOUTYpUEHT C TeM, UTOObI yMeTh 00OCHOBBIBATh
XUMHUYECKHE U (PU3MUECKHEe CBOMCTBA BEIIECTB, IEPEUHCICHHBIX BO BTOPOM pa3jiede,
MOCBSIIIEHHOM 3JIEMEHTAM U UX COCTUHEHUSIM.

AOQUTYpHUEHT OJIKEeH 00JIaaTh MPAKTUYECKUMHU U TEOPETUICCKUMHU HaBBIKAMH
MOJTOTOBKU U IPUTOTOBJIEHUSI pACTBOPOB, PACUE€TOB KOHIICHTPAI[1il, HABBIKAMU TIPOBEICHHUS
XUMHUYECKOT0 IKCIIEPUMEHTA, YMEHUEM OMUCATh €ro.

DK3aMeHAIMOHHBINA OMIIET MOXKET conepxkath 10 10 3amanuii ¢ nuddepeHmpoBaHHON
OIICHKOM, OXBATHIBAIOIIMX BCE Pa3/ieibl IPOrpaMMBbI i nocTynaronmx. Ha sk3amene MoxHO
M0JIb30BATHCS MUKPOKAIBKYJISTOPAMH U CIIPAaBOYHBIMH TaOJIHUIIaMU, TAKUMHU KaK
"Tlepuoanueckas cucTeMa XUMUUYECKUX 3J1EMEHTOB", "PacTBOPUMOCT OCHOBAHUMH, KUCIIOT U
cosieit B Bozie", "Ps cTaHAapTHBIX 3JEKTPOIHBIX MOTEHIIMAIOB" .

Ha skx3ameHe o XuMUH MOCTYMAIONIUHI B BRICIIIEE YIeOHOE 3aBEICHUE JJOKCH YMETh:

- OLIEHUBATh 3HAYMMOCTh XUMUYECKUX 3HAHUN I YEeJIOBEKa;

-J1aBaTh KOJMYECTBEHHBIC OIICHKU M MPOBOUTH PACUETHI 10 XUMUUYECKUM (HOpMyIIaM 1
YpaBHEHHUSIM;

-BJIaJICTh MPAaBUIIAMHU TEXHUKU O€30MMACHOCTH MPH HCIIOIH30BAHIH XUMUYECKIX BEIICCTB;

-00pabaThIBaTh, OOBSACHATH PE3YIbTATHI MPOBEACHHBIX ONBITOB, /1€1aTh BHIBO/IBI, YMETh
MPUMEHSTH PAa3IMYHbIE METOBI JIJISl PEILICHUS PAKTUUYECKUX 3a/a4.

I. OcHOBBI TEOpETHYECKON XUMUU

[Ipeamer xumun. Mecto XumMuu B ecTecTBO3HaHUHU. Macca u sHeprusi. OCHOBHbBIE
noHATHs xuMuu. BemectBo. Monekyna. AToMm. D1nekTpoH. MoH. XMMUYECKUH AJIEMEHT.
Xumnueckas popmyna. OTHOCHTEIbHAS aTOMHAs ¥ MOJIeKyJsipHas macca. Monbs. MomnsipHast
Macca.

XuMHUYeCcKre MPEeBpallleHHs. 3aKOH COXPAHEHHS MacChl U SHEPTUU. 3aKOH MOCTOSHCTBA
coctaBa. Crexuomerpusi. Ctpoenue aroma. ATtomHoe si7po. M3oromnel. C

JIBoiicTBeHHAs IpHpoa MeKTpoHa. CTPOCHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB.
KBanrtoBble uncia. ATOMHbIE OpOUTany. DIEKTPOHHbIE KOHPUTypaIllUi aTOMOB B OCHOBHOM U
BO30YKICHHOM COCTOsTHUSIX, puHIuI [laynu, npaBuno XyHna.

[Tepunoanueckuii 3akon []. 1. MenneneeBa u ero 000CHOBaHHE C TOYKH 3PCHUS
AJIEKTPOHHOI'O CTpOEHUs aToMoB. [leproauueckas cucrema 3J1€eMEHTOB.

XuMHUYecKas CBA3b. TUIBI XUMUYECKHUX CBSI3€H: KOBAJICHTHAs, NOHHAsA, METaJUIMYECKas,
BOJIOpoiHAs. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBS3U: OOMEHHBIH U JIOHOPHO-
aKIENTOPHBIN. DHeprus cBs3u. [loTeHIMan HOHU3aIMH, CPOJICTBO K AJIEKTPOHY,
ANIEKTPOOTpHUIIaTeTbHOCTh. KpaTHble cBsizu. Mojens rubpuansanun opouraneii. Cesi3b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpe COeTNHEHUI
AJIEMEHTOB 2-TO MEPUO/A).

BanentHocts u crenenpb okucnenus. Ctpykrypasie hopmyibl. M3omepus. Buas
M30MEpUHU, CTPYKTYpHAsi U IPOCTPAHCTBEHHAS] U30MEPHSL.



ArperaTHble COCTOSIHUS BEIIECTBA U IIEPEXO/IbI MEXKAY HUMH B 3aBUCUMOCTHU OT
TeMnepaTypsl U naBiieHus. ['a3pl. ['a30Bble 3akoHbl. Y paBHeHue Knaitnepona-MeHneneena.
3akoH ABoraapo, MoJIsipHbIi 00beM. TBepbie Tena. OCHOBHBIE THITBI KPUCTAIUTMYECKUX
PELIETOK.

WNuauBuayanbHblE BEIIECTBA, CMECH, pacTBOpPHIL. IIpocThie BemecTBa, aioTponus.
Mertamibsl n HemeTabl. CiaoHble BenlecTBa. OCHOBHBIE KJIACChl HEOPTaHMYECKUX BEIIECTB:
OKCHJbl, OCHOBaHMs, KUCJIOTHI, conu. KoMInekcHble coequHenusi. OCHOBHBIE KJIACChI
OpPraHWYECKUX BEILIECTB: YIIIEBOJOPObL, FAJIOr€H-, KHCIOPO/- U a30TOCOIEPKAINE BEIIECTBA.
Kap6o- u rerepounkiisl. Ilonumeps! 1 MAKpOMOJIEKYJIBL.

XUMHYECKHUE PEAKIINU U UX Kiaaccudukaius. TUmsl pa3peiBa XUMHUYECKUX CBs3ei. ['oMoO-
Y T€TEPOIUTHUECKHE PeaKMK. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

Tennobie 23 (HEeKTh XUMUUECKUX peakuil. TepMOXUMHUYECKUE YPAaBHCHHUS.

CkopocTb xumMHueckoi peakuui. IIpencraBieHne o MEXaHU3MaxX XUMUYECKUX pEaKLUi.
DneMeHTapHas CTaausl peakunu. [ OMOreHHbIE U FeTEPOreHHbIE PEAKIIMKU. 3aBUCUMOCTD
CKOpPOCTH TOMOT€HHBIX PEaKIMi OT KOHIIEHTPALUH (3aKOH JeHCTBYIOMMX Macc). KoHcranTa
CKOPOCTH XMMHUYECKOW PEaKLINH, €€ 3aBUCUMOCTD OT TEMIIEPATypbl. JHEPIUs aKTUBALUH.

SBnenue karanu3za. Katanusaropsl. [IpumMepsl KaTaIUTUYECKUX MTPOLIECCOB.
[IpencraBnenne 0 MexaHU3Max FTOMOT€HHOI'O U TE€TEPOT€HHOr0 KaTaln3a.

OO6partumele peaknu. XUMU4eckoe paBHoBecue. KoHcTanTa paBHOBECHS, CTETICHb
npespaieHus. CMeneHne XuMUYeCKOro paBHOBECHS 110 IEUCTBUEM TEMIIEPATYPhl U TaBICHUS
(xonuentpauun). [Tpunnun Jle-llartense.

PactBopsl. PacTBOpHMOCTB BEIIECTB U €€ 3aBUCUMOCTh OT TEMIIEPATYPbl U IPUPOABI
pactBopuTtels. CriocoObl BEIpaXKEHUSI KOHLIEHTPAIIMH PACTBOPOB: MAaCCOBast J0JIsI, MOJIbHASL IO,
MOJISIpHasi KOHIIEHTpalus, o0beMHas 10Js. TBepabie pacTBophl. CIiiaBbl.

ONEeKTPOIUTHI. PacTBOPHI 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOLUALUS KUACIIOT,
OCHOBaHUH U coJyiel. KHCITOTHO-OCHOBHBIE B3aUMOJICHCTBUSI B pacTBOpax. AM(POTEPHOCTb.
Crenenp aucconuanuu. lonHoe npoussenenue Boabl. Bogopoanslii nokasarens. ['uaponns
couieii. PaBHOBecHe MeX 1y HOHAMU B PacCTBOPE U TBEpoi (azoii. loHHBIC ypaBHEHUS PEaKIIHA.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B pacTBopax. OnpeneneHue
CTEXHOMETPUYECKUX KOA((PUIIMEHTOB B YpaBHEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuid. Psaa craHgapTHBIX 3JIEKTPOIHBIX IOTEHIIUAIOB. DJIEKTPOJIN3 PAaCTBOPOB U PaCILIaBOB.
3akoHbI 3eKTpoan3a Papazes.

I1. DyieMeHTHI M UX COeAMHEHUS
Heoprannyeckasi Xumus

AOUTYpHEHTHI TOJKHBI Ha OcHOBaHUU [leproanyueckoro 3akoHa 1aBaTh CPABHUTEIHHYIO
XapaKTEpUCTHKY JIEMEHTOB B IPYMIAX U MEpUOoaxX. XapaKTEPUCTUKA FIIEMEHTOB BKIIIOYAET:
3JIEeKTPOHHBIE KOH(PUTYpALIMK aTOMa; BO3MOYKHBIE BaJIECHTHOCTH U CTENIEHU OKUCIICHUS dJIEMEHTa
B COEIMHEHUSX; (POPMBI IPOCTHIX BEIIECTB U OCHOBHBIE TUIIBI COSTUHEHUH, UX (pru3nyeckue u
XUMHYECKHE CBOMCTBA, TaOOpaTOpPHbBIE U MPOMBIIIEHHBIE CITIOCOOBI MOTYUEHUS;
pacpoOCTPaHEHHOCTh JIEMEHTA U €r0 COEAMHEHUI B PUPOJIE, MPAKTUYECKOE 3HAUCHHE U
00J1acTH MpUMEHEHUs coenHeH. [Ipy onmucaHnu XUMHUYECKUX CBOMCTB JOJKHBI OBITH
OTpaXeHbI PEAKIINU C yYACTHEM HEOPraHMYECKUX U OPTaHUYEeCKUX COeIMHEHUHN (KUCIOTHO-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIE IPEBPAILIEHNUS ), a TAKKE KaUECTBEHHbIE
peakuuu.

Bonopon. M3otonsl Bogopoaa. CoeHeHHs BOJAOPOa C METAINIAMU U HEMETAJIIIaMHU.
Bona. [Tepokcun Bogopoa.

I'anorensl. I'anorenoBogoposl. 'anmorennasl. Kucnopoacoaepskamme coeIMHEHUS
XJopa.

Kucnopon. Oxcnapl u nepokcusl. O30H.

Cepa. CepoBomopo, cyabduasl, monucynbuasl. Oxcuast cepsl (IV) u (VI). Cepaucras
U CepHas KUCIOTHI M UX COJIU. DPUPHI CEpHOM KUCIOTHL. THoCcynbhaT HaTpus.



A30T. AMMHaK, COJIM aMMOHHSI, aMUJIbl METAILTOB, HUTpUAbL. OKCcHUIbI a30Ta. A30TUCTas
Y a30THAsI KUCJIOTHI M UX COJH. DPUPHI a30THON KUCIOTHI.

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

VYrnepoa. U3oromel yrnepoaa. [Ipocreifiine yriieBo1opoabl: METaH, STUJICH, alleTHUIICH.
KapOuasr kanbius, amromuaus 1 xene3a. Oxeunnl yriepoaa (II) u (IV). KapOonumsr
MEePEXOIHBIX METAJUIOB. YTOJIbHASI KUCIOTA U €€ COJIU.

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 COITU IIETOYHBIX METAJUIOB.

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

Amomunuit. Okcu, THAPOKCU U CONU antoMuHust. KoMIiekcHbIe coeIuHeHUs
amomunus. [Ipeacrapnenus o0 alnOMOCHINKaTaX.

Menp, cepedpo. Oxcuast meau (1) u (I1), okeun cepedpa (I). 'mapookcun meau (I1). Conu
cepebpa u meau. KommiekcHbie coeTuHeHnsI cepedpa U MeJIu.

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

Xpom. Oxcuast xpoma (II), (1) u (VI). I'mapookcuast u comm xpoma (II) u (II1).
Xpomartsl u quxpomartsl (VI). KommiekcHsie coenquuenust xpoma (I11).

Mapranen. Oxcuasl Mapranna (I1) u (IV). I'mapookcun u conmu mapranma (I11). Manranar
U TIepMaHTaHAT KaJlusl.

Kenezo, kobanbt, HUKeNb. Oxcuasl xkenesa (1), (I1)-(11I) u (II1). F'napokcuast u comn
xenesa (IT) u (IIT). deppartsr (111) u (VI). KommnekcHsie coenuuenus xenesa. Conu u
KOMIUTEKCHBIC coerHeHus kobanbTa (II) nu Huxens (11).

Oprannyeckasi XumMust

XapaKkTeprucTUKa KaXKIO0ro KJlacca OPraHnYecKUX COeIMHEHNN BKITIOYAeT: 0COOEHHOCTH
AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUSI COETMHEHUI TaHHOTO KJIacca, 3aKOHOMEPHOCTHU
U3MEHEHHUs (PU3UUECKUX U XUMUYECKHX CBOMCTB B TOMOJIOTHYECKOM PSIly, HOMEHKJIATYpPY, BUIbI
W30MEPHUH, OCHOBHBIC THUITBI XUMUYECKHUX PEAKITI U UX MEXaHU3MBbI. XapaKTEePUCTUKA
KOHKPETHBIX COAMHEHUN BKIIIOUaeT PU3NYECKUE U XUMUYECKHE CBOMCTBA, JaOOpaTopHbIE 1
MPOMBINUICHHBIE CIIOCOOBI MOTy4YeH s, 00acTu npuMeHeHus. [Ipu onrMcaHuu XUMHUYIECKUX
CBOMCTB HEOOXOAMMO YUUTHIBATh PEAKIIMH C YUACTHEM KaK pajiuKala, Tak U (pyHKIHOHAIbHOMN
TPYIIIBL

CtpyKkTypHas TEOpHs KaK OCHOBA OPraHUYECKOW XUMUHU. Y TJIEPOIHbINA CKENET.
OyHKIMOHANbHAA Ipynna. 'omonorudeckue psaasl. M3oMepusi: cTpykTypHas U
npoctpancTBeHHas. [IpencraBnenne 06 onTuyeckol n3oMepuu. BzaumMHoe BiIusHHE aTOMOB B
Monekye. Knaccudukaius opraHiuecKux peakinii o MeXaHU3MYy U 3apsily aKTUBHBIX YaCTHII.

AJKaHBI U TUKIIOATKAHBI.

AnkeHbl U uKI0anKeHbl. CONpsiKEHHbIE TUEHBI.

Anxunbsl. KHCITOTHBIE CBOWICTBA AJIKUHOB.

ApomaTtudeckue yrieBogopoasl (apeusl). benszon u ero romonoru. Ctupoin. Peakiuu
apOMaTHUYECKON CUCTEMBI U YIJIEBOAOPOIHOIO panukana. OpueHTUpyroliee AeiCTBUE
3aMecTHTenel B 6eH301bHOM Kosblie (opueHTanThl [ 1 Il poxa). [ToHsiTHE 0O KOHAEHCUPOBAHHBIX
apoOMaTHYECKHX YTJIEBOJOPOIAX.

["anmoreHOMpPON3BOAHBIE YTIIEBOAOPOIOB: alIKUII-, APHJI-, © BUHUITAIOTeHUIbI. Peakimn
3aMEeUICHUS U OTIIETIIICHHS.

CroupTsl IPOCTHIE U MHOTOATOMHBIE. [lepBUYHBIC, BTOPUYHBIE H TPETHYHBIC CITUPTHI.
®enoubl. [IpocTeie 3¢gupsl.

KapOoHunbpHBIE COeTUHEHUS: alIbJIETH Bl U KETOHBI. [IpeenbHble, HenpeneabHbie U
apoMaTHYECKHE albJAETUIbI.



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

HuTpocoenunenusi: HUITpoMeTaH, HUTPOOESH30I.

AwmuHbl. AnudaTuieckie U apoMaTHIecKre aMuHbl. [lepBUYHbIE, BTOPHYHBIC U
TpeTuyHble aMUHBL. OCHOBHOCTh aMUHOB. YeTBepTHUHbIE aMMOHHUEBBIE COJIM U OCHOBAHUSI.

l"anoren3amernieHHbIe KUCTOTHI. OKCUKUCIOTHI- MOJIOUHAS, BAHHAS U CATUIIUIOBAs
KHUCTIOThl. AMUHOKHUCIIOTHL: TJIMIIKH, aJlaHWH, [IUCTEUH, CEpUH, (eHUIaTaHUH, TUPO3UH, JIN3HH,
riyramuHOBas kucnota. [lentunel. [IpeacraBnenue o CTpykType OEIKoB.

VYrneBonbl. MoHOcaxapubl: pubo03a, 1e30Kkcupu003a, TIIoKo3a, ppykrosza. [{ukimmaeckue
dbopMbl MOHOCaxapu0B. [ToHATHE O IPOCTPAHCTBEHHBIX N30MEpax YIrieBOA0B. Jlucaxapust:
caxapo3a. [Tonucaxapusl: Kpaxmail, HeJIT0I03a.

[Muppon. [Mupuaun. [TupuMuIHHOBEIE U MYPUHOBBIE OCHOBAHUSI, BXOSIINE B COCTAB
HYKJIEMHOBBIX KUCIOT. [IpencraBienue o CTpyKType HYKIEMHOBBIX KHCIIOT.

Peakuu nonumepusanuu u NojaukoHieHcaunuu. OTaenbHbIe TUTIBI
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: TOTUATUIIEH, TOJIUITPOTIUIIEH, TOJUCTUPO,
MOJIMBUHUJIXJIOPHUT, TOTUTETPA(QTOPITUIICH, KAYIYKH, COMTOJIUMEPHI, PeHOIPOpMahIACTHIHBIE
CMOJIbl, UCKYCCTBEHHBIE U CHHTETUYECKUE BOJIOKHA.
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