IMPOTPAMMA BCTYIIUTEJIBHOI'O 3K3AMEHA 110
JUCHUIIVIMHE «XUMMUS B TEXHUKE, TEXHOJIOT'UAX U
NHXXEHEPHOM JIEJIE»

OO0mue ykazanus

[Iporpamma 1o XumMuu Jj1s NOCTynarmKUX B HallMoHanpHbIM Hcciie10BaTeNbCKUN
sAnepHbId yHUBepcuTeT - OOHMHCKHI HHCTUTYT aTOMHON YHEPTeTHKH COCTABJICHA HA OCHOBE
benepanbHOro KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHIapTa CPeIHEro (MOJIHOr0) O0IIEero
00pa3oBaHusl, KOHKPETU3UPYET COJIEPKAHUE MTPEIMETHBIX TeM 00pa30BaTeIbHOTO CTaHapTa,
COCTOUT U3 JIBYX pa3zeiioB. B nepBoM pa3zaene npeacTaBieHbl OCHOBHBIE TEOPETUUECKHE
MOHSTHUSI XUMHUH, KOTOPBIMU JTOJIKEH BJIAJIETh A0UTYPUEHT € TEM, YTOOBI YMETh OOOCHOBBIBATh
XUMHUYECKHE U (PU3MUECKHEe CBOMCTBA BEUIECTB, IEPEUUCICHHBIX BO BTOPOM pasjere,
MOCBSIIIIEHHOM 3JIEMEHTAM U UX COEIMHEHUSIM.

AOUTYpHEHT JOHKEeH 001a1aTh MPAKTUYECKUMH U TEOPETUUECKHUMH HaBbIKaMU
MOJAMOTOBKU U IIPUTOTOBJIEHUS PACTBOPOB, PACUETOB KOHIIEHTPALIM, HAaBBIKAMH MPOBEACHUS
XUMHUYECKOT'O SKCIIEPUMEHTA, YMEHUEM OMHUCATh €TO.

DK3aMeHAIMOHHBIN OMIeT MoXeT coaepxarth 10 10 3ananuii ¢ auddepeHunpoBaHHOR
OIICHKOM, OXBATHIBAIOIIMX BCE pa3/ieibl IPOrpaMMBbl JJid NocTynaronmx. Ha sk3ameHne MoxHO
10JIb30BATHCS MUKPOKAIBKYJISTOPAMH U CIIPAaBOYHBIMU TAaOJIMIIAMU, TAKUMH KaK
"[lepronuueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB", "PacTBOPUMOCTh OCHOBAHUM, KUCJIOT U
couieii B Bojzie", "Psi cTaHIapTHBIX AJIEKTPOIHBIX MTOTEHIIUAIOB" .

Ha sk3ameHe o XMMUM [TOCTYMAOLIMI B BbICIIee yueOHOE 3aBeIeHUE TOJDKEH YMETh!

- OLICHUBATh 3HAUMMOCTh XUMUYECKUX 3HAHUH JJIS1 4EJIOBEKa;

-JlaBaTh KOJIMYECTBEHHBIE OLICHKH U MTPOBOJIUTH PACUETHI [0 XUMUYECKUM PopMyaM U
YpaBHEHUSIM;

-BJIa/IETh MPaBUJIaMU TEXHUKH O€30MIaCHOCTH MPH UCTOIb30BAHUU XUMHUECKUX BEIIECTB;

-00pabaTbIBaTh, OOBSICHITH PE3YJIbTAThl IPOBEIEHHBIX OIBITOB, JEJIaTh BBIBO/bI, YMETh
MPUMEHSATH Pa3JIMYHbIE METOBI JIsl PELLIEHUS MPAKTUUYECKUX 3a]au.

I. OcHOBBI TeOpeTHYECKOH XUMUM

IIpenmer xumun. Mecto XuMun B ecTecTBO3HaHUU. Macca n sHeprus. OCHOBHBIE
noHsTus xumun. BemectBo. Monekyna. Atom. OnexktpoH. MoH. Xumuueckuii 31eMeHT.
Xumnueckas popmyna. OTHOCUTENbHAs aTOMHAsI U MOJIEKYJsipHas Macca. Moib. MonsipHas
Mmacca.

XUMHYECKUE TIPEBPAIIECHUS. 3aKOH COXPAaHEHMSI MAcChl ¥ SHEPTUU. 3aKOH MOCTOSHCTBA
coctaBa. Crexuomerpus. Ctpoenue aroma. AtomHoe siapo. M3oronsr. C

JIBoiicTBeHHast MpupoAa dekTpoHa. CTpoeHHEe MIEKTPOHHBIX 000JI0UeK aTOMOB.
KBanrtoBble uncia. ATOMHbIE OpOUTaNIH. DIEKTPOHHbIE KOH(UTYpalliK aTOMOB B OCHOBHOM U
BO30Y)XJIEHHOM COCTOSIHUSIX, puHUUT [laynu, npaBuio XyHpa.

[Tepuoanueckwuii 3akon /1. 1. MenneneeBa u ero 000CHOBaHHE C TOUYKHU 3PEHUS
AIIEKTPOHHOIO CTpOEHUs aToMoB. [leproanueckas cucreMa 3J1IEMEHTOB.

XuMmudeckas cBsi3b. THIBI XMMUUECKUX CBsI3€i: KOBAJICHTHAs, HOHHAs, METAJUITMYECKas,
BOJIOpoIHAs. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBSA3U: OOMEHHBINH U JIOHOPHO-
aKLEeNTOpHBIN. DHeprus cBs3u. [loTeHnman HoHU3auu, CPOACTBO K AIEKTPOHY,
ANIEKTPOOTpHLATENbHOCTE. KpaTHble cBsi3u. Moaens rubpuanzanuu opoutaneil. Cs3b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMepe COeTUHEHUN
3JIEMEHTOB 2-TO MEPUO/A).

BanentHocts u crenens okucnenus. Ctpykrypabie hopmyisl. U3omepus. Buas
WU30MEPUH, CTPYKTYpPHAsi U IPOCTPAHCTBEHHAS U30MEPHSI.



ArperaTHble COCTOSIHHSI BEILIECTBA U NIEPEXOABI MEKy HUMU B 3aBUCHMOCTH OT
TEeMIIepaTyphl U AaBieHus. ['a3sl. 'a30Bbie 3akoHbl. YpaBHeHue Knaiinepona-Menaeneesa.
3akoH ABoraapo, MOJISIpHBIA 00beM. TBepbie Tena. OCHOBHBIE THIThI KPUCTAIUTHYECKUX
pEIIETOK.

WuauBuayanbHble BEIIECTBA, CMECH, pacTBOPBI. IIpocTsie BemecTsa, asioTponus.
Mertannel u Hemetaiuibl. CioxHbIe BeniecTBa. OCHOBHBIE KJIACChl HEOPTAaHUYECKUX BEILIECTB!
OKCHJIbl, OCHOBaHMsI, KUCIIOTHI, coi. KoMmIuiekcHble coequHeHNs. OCHOBHBIE KJIACCHI
OpPraHMYECKUX BEIIECTB: YIIEBOIOPOAbI, FAIOI€H-, KUCIOPO/- U a30TOCOAEpIKAIlNE BELIECTBA.
Kap0o- u rerepouukisl. [lonumepsl 1 MaKpoOMOJIEKYIIbI.

XUMHUYECKHE peaKkuy U uX Kiaccupukanus. TUmbl pa3pbiBa XUMHUUECKUX CBsizel. ['omo-
Y T€TEPOIUTHYECKHE PeakIMH. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

TemoBbie 3¢ HEKTh XUMUYECKUX peakiuil. TepMOXuMHUYEeCKHe ypaBHEHHUS.

Ckopoctb xumuueckoi peakuuu. IIpencrasinenne o MeXaHU3Max XUMUYECKUX PEaKLU.
DnemMeHTapHas cTaus peakiuu. [ OMOreHHbIe U reTeporeHHbIe PeakIui. 3aBUCUMOCTh
CKOpPOCTH TOMOI'€HHBIX PEaKIMi OT KOHIIEHTPALUH (3aKOH JeHcTByromuX Macc). Koncranra
CKOPOCTH XMMHUYECKOW PEAKINH, €€ 3aBUCUMOCTb OT TEMIIEPATypbl. JHEPTUsl aKTUBALIUU.

SBnenue karanusa. Katanusaropsl. [IpumMepsl KaTalIUTHYECKUX ITPOLIECCOB.
[IpencraBieHne 0 MEXaHU3MaxX TOMOTEHHOI'O U T€TEPOr€HHOI0 KaTaau3a.

OO6paruMeble peakuu. XUMU4eckoe paBHoBecre. KoHcTaHTa paBHOBECHS], CTEIIEHb
npespatieHus. CMeleHne XUMUYECKOro paBHOBECHSI 1107 IEHCTBUEM TEMIIEPATyphl U AaBJICHUS
(xornenTpanuu). [Tpunnumn Jle-Ilatense.

PactBopbl. PacTBOpUMOCTB BEIIECTB U €€ 3aBUCUMOCTb OT TEMIIEPATYPbI U IPUPOALI
pactBopuTeis. CrocoObl BEIpaKEHUS! KOHLEHTPALMK PACTBOPOB: MAaccoBas J10JIs1, MOJIbHAs A0JS,
MOJIIpHasi KOHLIEHTpalusi, 00beMHas 10is. TBepable pacTBophl. CIiiaBbl.

OneKTPOIUTHI. PacTBOPBI JIEKTPOIUTOB. DIEKTPOIUTHYECKAs JUCCOLUALUS KUCIIOT,
OCHOBaHU# U cosneil. KuciaoTHo-0CHOBHBIE B3aUMOAEHCTBUS B pacTBOpax. AM(OTEpHOCTD.
Crenenp aucconuanuu. MonHoe nponssenenue Bopl. Bogopoauslii nokasarens. ['uaponns
cosieil. PaBHOBecre Mex 1y HOHaMU B pacTBOpE U TBEPIoi (a3oil. loHHbIE ypaBHEHUS peaKlni.

OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH B pacTBopax. OnpenencHue
CTEXHOMETPUUYECKUX KOA(P(DUIIMEHTOB B YPAaBHEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil. P cranaapTHBIX 3J€KTPOJHBIX MOTEHIMAIOB. DJIEKTPOJIN3 PAaCTBOPOB U PacIIaBOB.
3axoHsbl 2nekTpoaun3a dapazes.

I1. D1eMeHTBI M UX COeITMHEHHSA
Heopranuveckasi Xumus

AOUTYpHUEHTHI T0JKHBI Ha OCHOBaHUM [lepnonnueckoro 3aKkoHa JaBaTh CPAaBHUTEIbHYIO
XapaKTEpUCTHKY IEMEHTOB B IPyMIax U Nepruoiax. XapakTEpUCTUKA SJIEMEHTOB BKIIIOYAET:
AIIEKTPOHHBIE KOHPUTYpALIUK aTOMa; BO3MOKHbIE BAJIGHTHOCTH U CTEIEHU OKUCIICHUS SJIEMEHTa
B COEMHEHUX; (POPMBI IPOCTHIX BEIIECTB U OCHOBHBIE TUIIBI COEAMHEHUH, NX (hu3ndeckue u
XUMHUYECKHE CBOMCTBA, 1a00paTOPHBIE U POMBIIIJICHHBIE CITIOCOOBI MOTyYeHHS;
pacnpoCTpaHEHHOCTh AJIEMEHTA U €r0 COeIMHEHUN B PUPO/IE, TPAKTUUECKOE 3HAUECHUE U
00J1acTH IPUMEHEHUs coeTMHeHU. [Ipy onMcaHny XUMHUECKUX CBOWCTB JI0JIKHBI OBITh
OTpakeHbI PEAKIINU C yYACTHEM HEOPTraHUYECKUX M OPraHUYEeCKUX COeTMHEHUH (KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE MIPEBPAILIEHNS ), a TAKKE KAUYECTBEHHbIE
peaxIuu.

Bonopoa. M3oronel Bogopoaa. CoequHEHUs BOJOPOAA ¢ METAJUIAMH U HEMETAIIIIAMH.
Bona. [Tepokcun Bogopoa.

I'anorensl. I'anorenoBogopoasl. ['anorennasl. Kucnopoacoaepsxamme coeIMHEHUS
XJIopa.

Kucnopon. Oxcnsl u nepokcuasl. O30H.

Cepa. CepoBomopo, cyabduasl, monucynbduasl. Oxkcuasl cepsl (IV) u (VI). Cepaucras
U CepHas KUCIOTHI M UX CONU. DPUPHI CEPHOM KUCIOTHI. THOCynb(haT HaTpusl.



A30T. AMMHaK, COJTM aMMOHMS, aMHUJIbl METAJJIOB, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas
¥ a30THAas KUCIOTHI U MX COJU. D(PUPBI a30THON KUCIIOTHI.

dochop. Dochun, pochuast. Oxucapl hochopa (III) u (V). lManorenuast pocdopa.
Opro-, Mmeta- u gudocdopnas kuciotsl. Oprodocharsr. Ipupsl GochopHOIt KUCTOTHI.

VYrnepona. M3oronsl yrnepona. [Ipocreiiiue yrieBogopoasl: METaH, 3TUJICH, alleTHIICH.
KapOuap! kanbius, anroMunus 1 xenesza. Oxcunsl yriepona (I11) u (IV). Kapoonuisr
MEPEXOIHBIX METAIJIOB. YTOJIbHAs KUCIIOTA U €€ CONH.

Kpemuuii. Cunan. Cunuiug maraus. Oxcup kpemuus (IV). KpemHuBbie KUCTOTHI,
CUJIMKATBHI.

Bop. Tpudtopun 6opa. Opto- u TerpabopHast kuciaoTsl. Terpabopar HaTpusl.

Hlenounsie MeTamibl. OKCUABI, TEPOKCUIBI, THIPOKCUIBI U COJIH IIEIOYHBIX METAJUIOB.

[Ilenouno3emMenbHbIC METAIUIBI, OSPUIUINI, MAaTHUN: MX OKCUIIBI, TUAPOKCUIBI M COJIH.

Anromunuit. OKCUa, THIPOKCHU]T U COJIH amoMuHus. KoMIiekcHbIe cOeIMHEHUS
amomunus. [IpencraBneHust 06 aTfOMOCHINKATAX.

Menp, cepedpo. Oxcuast meau (I) u (II), oxcup cepedpa (I). 'mapookcun menu (I1). Conmn
cepebpa u meau. KomruiekcHele coefuHeHus cepedpa U Meau.

Huuk, pTyTh. OKCUABI IIMHKA U PTYTU. [ MAPOKCHA LIMHKA U €rO COJIH.

Xpom. Okcugst xpoma (II), (III) u (VI). I'mapookcunst u conu xpoma (II) u (I11).
Xpomatsl u quxpomartsl (VI). Kommekchbie coenunenns xpoma (I1I).

Mapranen. Oxcunpl mapradua (I1) u (IV). I'magpookenn u conu mapranua (II). Manranar
U TIepMaHTaHaT Kausl.

Kenezo, kobanbTt, HuKenb. Oxcuas xenesza (11), (I1)-(11I) u (III). 'napokcuast u conu
xenesa (I1) u (III). @epparsr (I11) u (VI). KommnekcHbie coenuuenns xxenesza. Coinu u
KOMIUTEKCHBIEC coeqrHeHus kobanbTa (1) u nukens (1I).

Oprananyeckasi XuMus

XapakTeprucTHKa KaXJ0T0 Kjacca OpraHMUeCKUX COSIMHEHUH BKITFOUAET: 0COOCHHOCTH
3JIEKTPOHHOI'0 ¥ MPOCTPAHCTBEHHOT'O CTPOSHUS COSAMHEHUI TaHHOTO KJlacca, 3aKOHOMEPHOCTH
U3MEHEeHHS (PU3NIECKUX U XUMUYECKHX CBOHCTB B TOMOJIOTHYECKOM PsITy, HOMEHKIIATYPY, BUIBI
M30MEPHUH, OCHOBHBIE TUITBI XUMHUUECKHUX PEAKIINA U UX MEXaHU3MBbI. XapaKTepUCTHKA
KOHKPETHBIX COCTMHEHNH BKITIOYAET (pU3MUECcKre U XUMUIECKHE CBOMCTBA, JTa00OpaTOpHbIe U
MIPOMBINIICHHBIE CIOCOOBI MOTy4YeHUs, 00aacTu npuMeHeHus. [Ipu onucaHuy XUMHYECKHX
CBOWCTB HEOOXOJIMMO YUUTHIBATh PEAKIIMU C YIaCTHEM KaK pajuKaia, Tak U (PYHKIIMOHATEHOU
TPYIIIBL

CtpyKkTypHasi TEOpHUS KaK OCHOBA OPTaHMYECKOW XUMHUU. YTIIEPOJHBIN CKETIET.
OyHkuroHanbHas rpymnna. ['omonoruueckue psiabl. U3oMepus: CTpyKTypHas U
npoctpancTBeHHas. [IpencraBienne o6 onTHueckoi n3oMepun. B3anMHoe BIHsIHEE aTOMOB B
Monekyne. Knaccudukaius opraHiuecKux peakinii o MeXaHu3My U 3apsily aKTUBHBIX YaCTHII.

AJKaHBI ¥ UKJIOATKAHBL.

ATKeHbI ¥ TUKI0aNKeHbI. CONPSKEHHBIE TUEHBI.

AunikuHbl. KHCIIOTHBIE CBOMCTBA AJIKUHOB.

ApomaTHueckue yriaeBofaopos! (apensl). benson u ero romonoru. Ctupoi. Peakunn
apOMATHYECKOU CHCTEMBI U YIJIEBOJOPOIHOTO paarkana. OpueHTHpYyroUIee 1eCTBUE
3aMecTuTesnel B 6eH301bHOM Koublie (opueHTaHThl | u Il pona). [ToHsTHE O KOHIEHCHPOBaHHBIX
apOMaTHYECKHUX YTIIEBOOPOIaX.

["anoreHonpou3BOIHBIE YTIEBOJOPOOB: ANKHMII-, ApUJI-, 1 BUHWITAIOTeHUIbl. Peakiiun
3aMeIIeHUs U OTIICTUICHHSI.

CrupThl IPOCTHIE U MHOTOATOMHBIE. [IepBUYHBIC, BTOPUYHBIE U TPETHYHBIC CITUPTEHI.
®enoubl. [IpocThie 3¢gupsbl.

KapOoHunpHbIE COeTMHEHMS: albIeTu/bl U KeTOHbI. [IpenenbHble, HenpenenbHbIe U
apoOMaTHYECKHE albACTUIbI.



Kap6onoBsie kucnotsl. [IpeaensHbie, HenpeaeabHbIE U apOMaTHYeCKUE KUCIOThL. MOHO-
U TUKapOOHOBBIC KUCIOTHI. [Ipon3BoaHbIE KAPOOHOBBIX KUCIIOT: COJIH, aHTHJIPH/IBI,
raJIor€HaHTHIPUIbI, CII0KHBIE 3GUPbI, aMU bl JKUpBHL.

Hurpocoenuuenus: HUTpoMeTaH, HUTPOOEH30.

AMuHBI. AnudaTideckue U apoMaTuueckue aMuHbl. [lepBuuHblie, BTOpUYHbIE U
TPETUYHLIC aMUHBI. OCHOBHOCTH AMUHOB. I’IE’:TBepTI/I‘-IHBIE: AMMOHHMECBBIC COJIM U OCHOBAaHHA.

l"anoren3amenieHHbIe KUCIOTHL. OKCUKUCIOTHI- MOJIOYHAS, BAHHAS U CATTHIIMIIOBAs
KHCIIOTHl. AMUHOKHUCIIOTBI: TJIMIIVH, aJIaHWH, [IUCTEUH, CEpUH, (CHIIIATaHUH, TUPO3UH, JIN3HH,
riyramuHoBas kucnota. [lentunel. [IpencraBnenue o ctpykType OenKoB.

YrneBoabl. MoHOCaxapuel: pud03a, 1e30KCHpru003a, TIIoKo3a, Ppykrosa. Lukimyeckue
dbopMbl MoHOCaxapu10B. [ToHATHE O IPOCTPaHCTBEHHBIX H30MEpaxX YIiaeBoa0B. Jucaxapusl:
caxapo3sa. [lonucaxapupl: Kpaxmail, [eJII0103a.

[Muppon. [Mupunun. [lupuMuAMHOBEIE U TYPUHOBBIE OCHOBAHUS, BXOSIINE B COCTAB
HYKJICMHOBBIX KUCIOT. [IpeacTaBienne o CTpyKType HYKJIEMHOBBIX KHUCIIOT.

Peakuuu nmonuMepu3zanuu u noiukonaeHcanuu. OTAeIbHbIE TUITBI
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II;'II MMOJIM3TUJICH, IMOJIUITPOITHUIICH, ITOJIMCTUPOII,
MOJIMBUHUJIXJIOPU, TOTUTETPA(TOPITUIICH, KaydyKH, COMOIUMEPDI, (eHoNhopMaTbIeTuaHbIe
CMOJIbl, HCKYCCTBCHHBIC 1 CUHTCTUYCCKHEC BOJIOKHA.
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