MMPOTPAMMA BCTYIUTEJBLHOTO DK3AMEHA IO
JACHUILINHE «(XXUMUAS B MEJTALIAHE»

O0mue ykazanusi

[Iporpamma o xumuu AJig nocrynaromux B HarmonanpHbIN HCCIIEI0BATEIbCKHI
sIepHBIN yHUBEepcUTET - OOHMHCKUI HHCTUTYT aTOMHOW SHEPTETUKU COCTABJICHA HA OCHOBE
deneparbHOr0 KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHIapTa CPEIHEro (MIOJTHOr0) O0IIEeTo
00pa3zoBaHusl, KOHKPETU3UPYET COJEPIKAHKUE MPESIMETHBIX TeM 00pa30BaTEIIbHOTO CTaHIaPTa,
COCTOUT U3 JIBYX pa3zeiioB. B nepBoM paszjene npeactaBieHbl OCHOBHBIE TEOPETUUYECKUE
MOHSTHUS XUMHUH, KOTOPBIMH JOJIKEH BJIaIETh A0UTYPHEHT C TeM, YTOOBI YMETh 0OOCHOBBIBATH
XUMHUYECKHE U (PU3MUECKHE CBOMCTBA BEUIECTB, IEPEUUCICHHBIX BO BTOPOM pasjiere,
MOCBAILIEHHOM 3JIEMEHTAM M UX COSIUHEHUIM.

AOUTYpUEHT JOJDKEH 00J1a1aTh TPAKTUYECKUMH U TEOPETUUECKUMHU HaBBIKAMHU
MOATOTOBKHU U IMTPUTOTOBJICHUS PACTBOPOB, PAaCUETOB KOHIICHTPAIIU, HABBIKAMHU MTPOBEACHUS
XUMHYECKOTO IKCIIEPUMEHTA, YMEHUEM OMHCATh €TO.

DK3aMEHAIIMOHHBINA OMJIET MOXET coziepkath 10 10 3amanuii ¢ nuddepeHnrpoBaHHON
OIICHKOM, OXBATHIBAIOIIMX BCE Pa3/Ieibl IPOTpaMMBbI I MocTynaronmx. Ha sk3aMmeHne MOxKHO
M0JIb30BATHCS MUKPOKAIBKYJISTOPAMH U CITPABOYHBIMU TAOIUIIAMU, TAKIMH KaK
"[lepuoanueckasi cucTeMa XMMUYECKUX 3JIeMEHTOB", "PacTBOpuMOCTh OCHOBaHUM, KUCIIOT U
cosieit B Bozie", "Psall cTaHAapTHBIX AJEKTPOIHBIX MOTEHIUAIOB" .

Ha sk3amMeHne 1o XuMu# MoCTynarouii B BeICIee yueOHOE 3aBEIEHUE TOJDKEH YMETh!

- OIICHMBATh 3HAYMMOCTh XUMHUUYSCKUX 3HAHUU JIJI 4eIIOBEKA;

-J1aBaTh KOJIMYECTBEHHBIC OIIEHKH U MPOBOJAUTH PACUYETHI IO XUMHYECKUM (HopMyiaM U
YpaBHEHUSIM;

-BJIaJIETh MPAaBUJIAMU TEXHUKHU 0€301TaCHOCTHU MIPH UCTIOIH30BAHUH XUMUUYECKUX BEIIECTB;

-00pabaTbIBaTh, OOBICHITH PE3YNIbTATHI IPOBEICHHBIX OIMBITOB, JAENaTh BHIBObI, YMETh
MPUMEHSATH PA3IUYHBIC METOBI JJISl PEIICHUS MPAKTUUYECKUX 3a/1ad.

I. OcHOBBI TEOpETHYECKON XUMUU

[Ipeamer xumun. Mecto xumuu B ectecTBO3HaHUH. Macca u sHeprus. OCHOBHbBIE
NoHATHs xuMuH. BemectBo. Moinekyna. AToMm. OnekTpoH. MoH. XumMudeckuii 371€eMeHT.
Xumunueckas popmyna. OTHOCUTENbHAsA aTOMHAs U MoJIeKyJsipHas Mmacca. Moib. MossipHas
Mmacca.

XHWMHMYECKHUE MPEBPALIEHUS. 3AKOH COXPAHEHUS MacChl M SHEPTUU. 3aKOH ITOCTOSTHCTBA
coctaBa. Crexuometpusi. Ctpoenue aroma. AtomHoe s11po. M3oromnsl. C

JIBoiicTBeHHas mpHpoa AeKTpoHa. CTpoeHre NIEKTPOHHBIX 000JI0YEK aTOMOB.
KBanToBbIe uncia. ATOMHBIE OpOUTaIH. DIEKTPOHHBIE KOH(DUTYpAIIK aTOMOB B OCHOBHOM U
BO30YKICHHOM COCTOSIHUSIX, puHuu [1aynu, npasuino XyHpa.

[Tepuoanueckwii 3axon /1. 1. MenneneeBa u ero 000CHOBaHUE C TOYKH 3PEHHUS
AJIEKTPOHHOIO CTPOEHUS aTOMOB. [lepuoanueckas cuctemMa 3JIEMEHTOB.

Xumuueckasi CBsi3b. TUIIBI XUMUUECKHUX CBSI3€l: KOBAJICHTHAsI, HIOHHAsA, METaJUIMYecKas,
BOZIOpOHAs. MeXaHu3MbI 00pa30BaHuUsI KOBAJIGHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-
aKIenTOpHbIN. DHeprus cBs3u. [loTeHMan HoHU3aIuu, CPOACTBO K JIEKTPOHY,
ANEKTPOOTpHIATEIbHOCTh. KpaTHbie cBs3u. Moaens rudpuan3zanuu opoutaneit. CBs3pb
ANIEKTPOHHOU CTPYKTYPBI MOJIEKYJN C UX TEOMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COCTUHEHHI
3JIEMEHTOB 2-TO MEPUO/IA).

BanentHocTh 1 crenenb okuciaeHus. CTpykTypublie Gpopmynsl. M3omepus. Buabt
MU30MEpUH, CTPYKTYpPHAsi U IPOCTPAHCTBEHHASI U30MEPHS.

ArperatHble COCTOSIHHS BEIIECTBA U MIEPEXOAbl MEXKIY HUMH B 3aBUCUMOCTH OT
TeMmnepaTypsl U qaBiieHus. ['a3pl. ['a30Bbie 3akoHbl. Y paBHeHue Knaitnepona-MeHieneena.



3akoH ABoranpo, MOJISIpHBIA 00beM. TBepbie Tesna. OCHOBHBIC TUITHI KPUCTAJUTHYECKUX
pELIETOK.

WuauBuayanbHble BEIIECTBA, CMECH, PacTBOPBI. IIpocTsie BemecTsa, asioTponus.
Mertannel u Hemetaiuibl. CioxHble BenlecTBa. OCHOBHBIE KJIACChl HEOPTaHUYECKUX BEIIECTB:
OKCHJIbl, OCHOBaHMs1, KUCIIOTHI, coi. KoMmIuiekcHble coequHeHns. OCHOBHBIE KJIACCHI
OpPraHMYECKUX BEIIECTB: YIIEBOIOPOAbI, FAJIOI€H-, KUCIOPO/- U a30TOCOAEpIKAIlNE BELIECTBA.
Kap0o- u rerepouukisl. [Tonumepsl 1 MaKpoOMOJIEKYIIbI.

XUMUYECKUE peaKkIuy U UX Kiaccupukays. Tumsl pa3ppiBa XUMUYECKUX CBs3el. [ 'omo-
Y T€TEPOIUTHYECKHE PeaKIMH. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

TemnoBbie 3¢ HEKTh XUMUYECKUX peakiuil. TepMOXuMHUYeCcKre ypaBHEHHUS.

CkopocTtb xumMuueckoi peakuud. IIpencrasnenne o MexaHM3Max XUMUYECKUX PEAKLIUN.
DnemMeHTapHas cTajus peakuu. [ OMOreHHbIE U FeTepOreHHbIE PEAKIMH. 3aBUCUMOCTh
CKOpPOCTH TOMOI'€HHBIX PEaKIMi OT KOHIIEHTPaLUH (3aKOH JeHcTByromuX Macc). Koncranra
CKOPOCTH XMMHUYECKOW PEAKIMH, €€ 3aBUCUMOCTb OT TEMIIEPaTypbl. JHEPrUsl aKTUBALIUU.

SBnenue karanusza. Katanusaropsl. [IpuMepsl KaTaIUTHYECKUX ITPOLIECCOB.
[IpencraBieHne 0 MEXaHU3MaxX TOMOTEHHOI'O U T€TEPOre€HHOI0 KaTaau3a.

OO6paruMeble peakuu. XuMU4eckoe paBHoBecre. KoHcTaHTa paBHOBECHS], CTETIEHb
npespatieHus. CMeleHue XUMUYECKOr0 paBHOBECHSI 110 IEHCTBUEM TEMIIEPATyphl U 1aBJIECHUS
(xornenTpanuu). [Tpunnumn Jle-Ilatense.

PactBopbl. PacTBOpUMOCTE BEIIECTB U €€ 3aBUCUMOCTb OT TEMIIEPATYPbI U IPUPOALI
pactBopuTess. CrocoObl BEIpaKEHUS! KOHLEHTPALMK PACTBOPOB: MAaccoBas J10JIs1, MOJIbHAs A0JI,
MOJIIpHasi KOHLIEHTpalusi, o0beMHas 10ist. TBepble pacTBopshl. CIuiaBbl.

OnEeKTPOAUTHI. PacTBOPBI 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAsT JUCCOLUALUS KUCIIOT,
OCHOBaHHMU U coieil. KHCI0THO-0CHOBHBIE B3aMMO/ICHCTBHS B pacTBOpax. AM(POTEPHOCTb.
Crenenp gucconmanyu. MornHoe npoussenenue Boasl. Bogopoausiii nokasarens. ['maponus
cosneil. PaBHOBecHe Mex 1y HOHaMU B pacTBOpe U TBepoil pa3oil. IoHHbBIE ypaBHEHUS peaKlUi.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B pacTBOpax. OnpenencHue
CTEXUOMETPUUYECKUX KOA(P(DUIIMEHTOB B YPaBHEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil. P craHaapTHBIX 3J€KTPOJHBIX MOTEHIMAIOB. JJIEKTPOJIM3 PACTBOPOB U PaCILIaBOB.
3axoHsbl 3nekTpoau3a dapazes.

I1. DjieMeHTBI U UX COCAUHEHUS
Heopranuveckasi Xumus

A6I/ITypI/I€HTI>I JOJI’)KHBI Ha OCHOBAHUU HepI/IOI[I/I‘-IGCKOFO 3aKOHa JaBaTb CPAaBHUTCIBHYIO
XapaKTEPUCTUKY 3JIEMEHTOB B IPYIIax U Mepruojiax. XapakKTEPUCTHKA SJIEMEHTOB BKIIIOUAET:
SJICKTPOHHBIC KOH(i)I/IpraIII/II/I aToOMa,; BO3MOKHBIC BAJICHTHOCTH U CTCIICHU OKHCJICHHUSA 2JICMCHTA
B COCTMHEHUSX; POPMBI IPOCTHIX BEIIECTB U OCHOBHBIC THUIIBI COCTUHEHUH, UX (PU3NUIECKUE U
XUMHUYECKHE CBOICTBA, Ta0OPATOPHBIE U MPOMBIIIIEHHBIE CLIOCOOBI TTOTYYEHUS;
pacupoCTPaHEHHOCTh 3JIEMEHTA U €r0 COEAMHEHUHN B IPUPO/JIE, MPAKTUUECKOE 3HAYECHUE U
obnactu npuMeHeHus coenHeHui. [Ipu onmrcaHnnu XUMUYECKUX CBOWCTB JOKHBI OBITH
OTpaXCHbI pCaKIU C YHaCTHUEM HCOPraHUYCCKUX U OPraHNUYCCKUX COG,ZII/IHGHI/Iﬁ (KI/ICJ’IOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE TPEBPAILICHHUS] ), & TAK)KE KaU€CTBEHHBIE
peaKIu.

Bonopoa. M3otonsl Bogopoaa. CoenrHeHHs BOJOPOJA C METAINIAMU U HEMETaJIaMH.
Bona. Ilepokcua Bogoposa. [IpumereHune nepekcuaa BOI0poa, €ro Ae3nHPHIpPYIOne
CBOMCTBA.

l"anorensl. ['anorenoBoopoabl. ["asorenupl. Krucinopoaconepxaiiye coeTMHEHUS
XJ0pa. ' uIoxJIopur Kanus, Xja0par Kaius, IPUMEHEHUE.

Kucnopona. Oxkcuapl u nepokcuibl. O30H.

Cepa. CepoBonopon, cynbhust, monucynbpuasl. Oxcuast cepsl (IV) u (VI). Cepuucras
Y CepHasi KUCIIOTHI U UX COJU. D(DUPBI cCepHOM KUCTOTHL. Trocynbdar HaTpus. buonornyeckas
POJIb CEPBI U €€ COCTUHEHUN.



A30T. AMMHaK, COJTM aMMOHMSI, aMUJIbl METAJIJIOB, HUTPUIBI. OKCUABI a30Ta. A30THCTas
¥ a30THAas KUCIOTHI U MX COJU. D(PUPBI a30THON KUCIIOTHI.

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

VYrnepon. M3oronsl yrnepona. [Ipocreiinue yrieBogopoabsl: METaH, 3TUJICH, alleTHIICH.
KapOuap! kanbius, anromunus 1 xenesa. Oxeunsl yriepoza (I1) u (IV). Kapbonusr
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, TUIPOKCUIBI U COMU IIETOYHBIX METAJIIOB.

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

Anromunuit. OKCUa, THIPOKCHU]T U COJH amtoMUHUs. KoMIIeKCHbIE COeIMHEHUS
amomunus. [IpencraBneHust 06 aTfOMOCHINKATAX.

Menp, cepedpo. Oxcuast meau (I) u (II), okenn cepebdpa (I). 'mapookcun meau (I11). Conu
cepebpa u meau. KomruiekcHele coefuHeHus cepedpa U Meau.

Huuk, pTyTh. OKCUABI IMHKA U PTYTH. [ MAPOKCUA LIMHKA U €TI0 COJIH.

Xpom. Okcugst xpoma (II), (III) u (VI). I'mapookcunst u conu xpoma (II) u (I11).
Xpomatsl u quxpomatsl (VI). Kommiekcuoie coenunaenus xpoma (I1I).

Mapranen. Oxcunpl mapradua (I1) u (IV). 'mapookeun u conu mapranna (II). Manranar
U TIepMaHTaHaT Kausl.

Kenezo, kobanbTt, HuKenb. Oxcuas xenesza (11), (I1)-(11I) u (III). 'napokcuast u conu
xenesa (1) u (IIT). depparter (111) u (VI). KommiekcHsie coequnenus xene3a. Conu u
KOMIUTEKCHBIEC coeqrHeHus kobanbTa (1) u nukens (1I).

buonorudeckas posib nepexoaHbIX METAJIIOB.

Opranuueckas XuMus

XapakTepuCcTHKa KaXJ0ro Kjacca OpraHMUeCKUX COSMHEHNH BKIIIOUAEeT: 0COOEHHOCTH
AIIEKTPOHHOTO ¥ MMPOCTPAHCTBEHHOTO CTPOCHUS COSAMHEHHUI TAHHOTO KJIacca, 3aKOHOMEPHOCTH
U3MEHEHUs (PU3NUYECKUX U XUMHUYECKUX CBOMCTB B TOMOJIOTHUECKOM PSY, HOMEHKIATYPY, BHJIbI
U30MEPHH, OCHOBHBIE TUIIBI XUMHUYECKUX PEAKIHA U MX MEXaHU3MbI. XapaKTepPHCTHUKA
KOHKPETHBIX COeTMHEHUH BKIIIOYaeT (pU3HUECKue U XUMUYECKHE CBOMCTBA, 1a00paTopHble U
MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHsI, 00IacTH puMeHeHus. [Ipu onrcaHnn XUMUYIECKUX
CBOICTB HEOOXOAMMO YUUTHIBATH PEAKIINH C YYACTHUEM KaK pajidKala, Tak U QyHKIIMOHAIBEHOM
TPYIIIBL

CtpyKkTypHas TeOpHs Kak OCHOBAa OPraHUYECKOM XUMHHU. YTIEPOHbII CKeTeT.
®yHKIMoHanpHas rpynmna. ['omonornyeckue psiasl. 3oMepus: CTpyKTypHas u
npoctpaHcTBeHHast. [IpencraBienue 06 onTuueckoi n3oMepuu. BzanmMHoe BiMsHUE aTOMOB B
monekyie. Knaccnpukanus opraHMuecKuX peakiuii 10 MEXaHu3My | 3apsiay akTUBHBIX YacTHII.

ATKaHBI ¥ UKIIOATKAHBI.

AJNKeHbI ¥ TUKIT0ATKEeHB. COTpsKEHHBIC TUCHBI.

Anxunbl. KuCOTHBIE CBOWCTBA QIKMHOB.

ApomaTtudeckue yriaeBoaopo sl (apensl). benszon u ero romonoru. Ctupoi. Peakiuu
apOMaTUYECKOI CUCTEMBI M YIIIEBOJOPOAHOr0 paaukaia. OpueHTHpyroliee neiicTBre
3aMmecTtuTenel B 6eH301bpHOM KoJiblie (opueHTanThl | u Il pona). [ToHsTHE O KOHACHCUPOBAHHBIX
apOMaTUYECKUX YIIIEBOJOPOIaX.

["anoreHONpOU3BOTHBIE YTIICBOJOPOIOB: ANKHII-, apHJI-, 1 BHHUJITATOTeHUIbI. Peakiiun
3aMeIIeHUS ¥ OTILETUICHHS.

CnupTsl IpOCThIE U MHOTOATOMHBIE. [lepBUYHbIE, BTOPUYHBIE U TPETHUHBIE CITUPTHI.
®enonbl. [IpocTsie 23Gupsl.

KapOonunbHble cOeTUHEHMS: allbJIeTUIbl U KeTOHBI. [IpeaenpHble, HenpeaenbHbIe U
apOMaTUYECKUE allbICTH/IbI.



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

Hurpocoenuuenus: HUTpoMeTaH, HUTPOOEH30.

AMuHBI. AnrdaTruueckue U apoMaTuieckue aMmuHbl. [lepBuyHbIie, BTOpUYHbBIE U
TPETUYHLIC aMUHBI. OCHOBHOCTH AMUHOB. I’IGTBepTI/I‘IHbIe AMMOHUEBBIC COJIM U OCHOBAaHMUA.

l"anoren3amenieHHbIe KUCIOTHL. OKCUKUCIOTHI- MOJIOYHAS, BAHHAS U CATTHIIMIIOBAs
KHUCIIOTHI. AMUHOKHUCIIOTBI: TJIMIIVH, aJlaHWH, [IUCTEUH, CepUH, (eHUIaIaHuH, THPO3UH, JTU3HUH,
rinytamuHoBas kucnota. [lentunel. [IpeacraBnenue o ctpyktype OeiaKoB.

YrneBoabl. MoHOCaxapuel: pud03a, 1e30KCHpru003a, TIIoKo3a, Ppykrosa. Lukimyeckue
dbopMbl MoOHOCaxapu10B. [ToHsATHE O TPOCTPaHCTBEHHBIX H30MEpaxX yrieBo10B. Jucaxapuabl:
caxapo3sa. [lonucaxapupl: Kpaxmail, [eJII0103a.

[Muppon. [Mupunun. [lupumMuAMHOBEIE U TyPUHOBBIE OCHOBAHUS, BXO/ISIINE B COCTAB
HYKJICMHOBBIX KUCIOT. [IpeacTaBienne o CTpyKType HYKJIEMHOBBIX KHUCIIOT.

Peakuuu nmonuMepu3zanuu u noiukonaeHcanuu. OTAeIbHbIE TUITBI
BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/If/'II IMMOJIM3TUJICH, IMOJIUITPOITHUIICH, ITOJIMCTUPOJI,
MOJIMBUHUJIXJIOPU, TOTUTETPA(TOPITUIICH, KaYUyKH, COMOIUMEpPHI, eHoNhopMaTbaeTuaHbIe
CMOJIbl, HCKYCCTBCHHBIC 1 CUHTCTUYCCKHEC BOJIOKHA.
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