HporpaMMa BCTYIIMTCJIBbHOI'O UCIIBITAHUA IO XUMUH

O0mue ykazanusi

HporpaMMa 10 XUMHH Ui ITOCTYIIAIOIUX B HaL[I/IOHaJIBHBIfI I/ICCJ'IG,Z[OBaTeJ'IBCKI/Iﬁ
SICPHBIN YHUBEPCHUTET COCTABIICHA HA OCHOBE (heJIepaTbHOTO KOMIIOHEHTA FOCYIapCTBEHHOTO
CTaHJapTa cpeaHero (MoJHOTo) o01Iero 00pa3oBaHus, KOHKPETU3UPYET COJICPKAHUE
MPEIMETHBIX TEM 00pa30BaTEILHOTO CTAHIAPTa, COCTOUT M3 IBYX pa3/esioB. B mepBoM paziene
MpEaACTaBIICHBEI OCHOBHBIE TCOPETUYCCKUEC ITOHATHA XUMHUHU, KOTOPBIMU JOJIKCH BJIaJCTh
aOUTYPHEHT C TeM, YTOOBI yMeTh 000CHOBBIBATH XUMHUUYECKUE M (PU3NICCKIEC CBOMCTBA BEIIECTB,
MNEPCUUCICHHBIX BO BTOPOM pa3acii€, IOCBAIICHHOM 3JIEMCHTAM U UX COCAUHCHHUAM.

I. OcHOBBI TEOpETHYECKONH XUMHUU

[Ipeamer xumun. Mecto xumuu B ectecTBO3HaHuH. Macca u sHeprus. OCHOBHbIE
noHATUsA xumuu. BemectBo. Monekyna. AtoM. OnekTpoH. MoH. XuMU4ecKuil 31eMeHT.
Xumnueckas popmyna. OTHOCHTENbHAS aTOMHAsI U MOJIEKYJIsipHas macca. Monbs. Monsipaast
Mmacca.

XuMUYecKue NnpeBpalleHus. 3aKOH COXPaHEHUs MacChbl U SHEPTUU. 3aKOH [TOCTOSHCTBA
cocraBa. Crexuometpus. Ctpoenue aroma. AtomHoe s11po. M3oromel. C

JIBoiicTBEeHHas MpHpoaa AeKTpoHa. CTpOeHUE IIEKTPOHHBIX 000JI0YEK aTOMOB.
KBanToBbIe unciia. ATOMHbIE OpOUTAIN. DIEKTPOHHBIE KOH(PUTYPALlUU aTOMOB B OCHOBHOM U
BO30Y)KJICHHOM COCTOSIHUSIX, MpUHIU [laynu, npaBuino XyH7a.

[lepuoanueckuii 3axon /1. . MenneneeBa u ero 000CHOBaHHUE € TOUKU 3pEHUS
3JIEKTPOHHOTO CTPOEHUs aToMOB. [Iepuonuyeckas cucreMa 3JIEMEHTOB.

XuMHYECKas CBA3b. TUIBI XUMUYECKHUX CBA3EH: KOBAJCHTHAs, MOHHAS, METAJUINYECKas,
BOJIOpoiHas. MexaHu3Mbl 00pa30BaHMsl KOBAJIEHTHON CBS3U: OOMEHHBIN U IOHOPHO-
aKLENTOPHBIN. DHeprus cBa3u. [loTeHIan HOHU3alKMH, CPOACTBO K IEKTPOHY,
3JIeKTpooTpHULaTenbHOCTh. KpaTHble cBs3u. Monens rubpuausanuu opouraneil. Cssb
AIIEKTPOHHOMN CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM (Ha IPUMEPE COETUHEHUI
3JIEMEHTOB 2-TO MEPUO/A).

BanenTtHocTh u crenenb okucinenus. CTpykrypHble popmyisl. M3omepus. Busbl
U30MEpUH, CTPYKTYPHAsk U IPOCTPAHCTBEHHAS U30MEPHUSL.

ArperaTHble COCTOSIHHSI BEIIECTBA U MEPEXOAbl MEXAY HUMH B 3aBUCUMOCTH OT
TeMIeparypsl U JasiaeHus. ['a3el. ['a30Bble 3akoHbI. Y paBHeHne Knaiinepona-MeHeneesa.
3akoH ABOrajipo, MoJIsipHbIii 00beM. TBepable Tena. OCHOBHBIE TUITBI KPUCTAIITNYECKUX
PELIETOK.

WNHnnBunyansHble BeleCTBa, CMECH, pacTBOPLL. IIpocThie BeniecTBa, aluloTpOIus.
Mertannsl u HemeTasuibl. CloxHbIe BelecTBa. OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX BEILIECTB!
OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, cou. KommuiekcHble coequHeHusl. OCHOBHBIE KIJIACChl
OpraHUYECKUX BEIECTB: YIIIEBOJOPOBI, FAJIOI€H-, KUCIOPOA- U a30TOCOAEPKALLNE BEIIECTBA.
Kap6o- u rereponukibl. [loaumepsl 1 MaKpOMOJIEKYJIbI.

XUMHUUECKUe peakIuy U uX Kiaccuukaiys. TUIbl pa3pbiBa XUMHUECKUX cBsizel. ['omo-
Y TeTepOIMTHYECKUE peakiuu. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKLIAH.

TemnoBbie 3¢ deKTh XMMUYECKUX peakiuil. TepMoxuMuyeckre ypaBHeHHUS.

CkopocTe XuMH4eCKOM peakiuu. lIpencraBieHne 0 MEXaHU3MaX XUMUYECKUX PEAKIIHil.
OnemMeHTapHas CTaaus peakuu. [ OMOTeHHbIE U T€TEpOreHHbIE PEAKIMH. 3aBUCUMOCTh
CKOPOCTH TOMOT€HHBIX peaKkluii OT KOHIIEHTPaluu (3aK0H JIeHcTBymuUX Macc). Koncranra
CKOPOCTH XMMHUYECKOW PEAKINH, €€ 3aBUCHUMOCTb OT TEMIIEPATypbl. JHEPTUs aKTUBALIMU.

SAsnenue karanusa. Katanmmusatopsl. [IpuMepbl kaTaauTHYECKHAX IPOLECCOB.
IIpencrasnenue 0 MexaHu3Max F'OMOT€HHOI'O U T€TEPOr€HHOI0 KaTaau3a.



OO6parumebie peakinu. XuMU4eckoe paBHoBecre. KoHcTaHTa paBHOBECHS, CTETIEHb
npesparieHus. CMelleHne XUMUYECKOT0 paBHOBECHS MO/ IEHCTBUEM TeMIIepaTyphl U AaBIICHUS
(xoHuentpauun). [lpunnun Jle-Illarense.

PactBopbl. PacTBOpUMOCTE BEIIECTB U €€ 3aBUCUMOCTD OT TEMIIEPATypPhl U IPUPOIBI
pactBopuTeis. CriocoObl BbIpaKEHUS! KOHLIEHTPALMKM pacCTBOPOB: MaccoBasi 1015, MOJIbHasI 10JId,
MOJIIpHasi KOHIIEHTpalus, o0beMHas 10is1. TBepbie pacTBopsbl. CIiaBbl.

OneKTpOAUTHI. PacTBOPHI 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALUS KUCIIOT,
OCHOBaHUH U coJiei. KHCTIOTHO-OCHOBHBIC B3aUMOJICHCTBUS B pacTBOpax. AM(POTEPHOCTb.
Crenens auccouuanuu. MonHoe npousBeaeHue Boabl. Bomopoausiit mokaszarens. ['uaponns
cosieid. PaBHOBecHe MeX 1y HOHAMU B pacTBope U TBepAou (a3oit. loHHBIE ypaBHEHHS pPEeaKIUi.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B pacTBopax. OmnpeneneHue
CTEXUOMETPUYECKUX KOA(D(DUIIMEHTOB B YPaBHEHHUIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuil. Psii ctaHaapTHBIX 3J€KTPOJHBIX OTEHIMAIOB. DJIEKTPOJIN3 PACTBOPOB U PaCILIaBOB.
3akoHbI 31eKTpoan3a Papazes.

I1. DsieMeHTHI M UX COeIMHEHHS
Heopranuueckasi xumus

AOUTYpHEHTHI TOJKHBI Ha OCHOBaHUU [leprnonnyeckoro 3aKkoHa JaBaTh CPABHUTEIHHYIO
XapaKTEpUCTHKY JIEMEHTOB B IPYMIAX U MEpUoiaX. XapaKTEpPUCTUKA FIEMEHTOB BKIIOYAET:
3IEKTPOHHBIE KOH(PUTYPALIMK aTOMA; BO3MOXHBIE BAJICHTHOCTH U CTEIICHU OKUCJICHUS SJIEMEHTa
B COCTMHEHUSX; (POPMBI IPOCTHIX BEIIECTB U OCHOBHBIC THUITBI COCTMHEHUH, UX (PU3NICCKUE U
XUMHYECKHE CBOICTBA, Ta0OPATOPHBIE U MPOMBIILIEHHBIE CIIOCOOBI OTYyYEHUS;
PacIpoCTpaHEHHOCTD JIEMEHTA U €r0 COEIMHEHUH B IPUPOJIE, IPAKTUYECKOE 3HAUECHUE U
obrnactu npuMeHeHus coenuHeHui. [Ipu onrcanuyu XUMUYECKUX CBOMCTB JOJKHBI OBITH
OTpa)XEHbI PEAKIIUU C yYACTHEM HEOPTraHUUECKUX U OPraHUYECKUX COETMHEHUH (KMUCIOTHO-
OCHOBHBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTENBbHBIE MPEBPAILICHNS), a TAK)KE KaUYeCTBEHHbIE
peakuuu.

Bognopoa. M3otonst Bogopoaa. CoenuHeHus: BOJIOPOAa ¢ METaJJIaMH M HEMeTallJIaMH.
Bopa. Ilepokcun Bogopona.

I"anorensl. ['anorenoBogoposl. ["anorenuasl. Kucnopoacoaepxkaiiye coeiuHeHUs
XJiopa.

Kucnopoa. Oxenapl n nepokcuasl. O30H.

Cepa. CepoBomopo, cynbduasl, monucynbpuasl. Oxkcuast cepsl (IV) u (VI). Cepaucras
U cepHasi KUCTIOThI U UX cou. DPUpsl cepHON KUCTOTHL. THOCynbdar HaTpuUs.

A30T. AMMHaK, COJIM aMMOHMSI, aMU/Ibl METAJIJIOB, HUTpUIbI. OKCHIBI a30Ta. A30THUCTas
Y a30THAsI KUCIOTHI M UX COJH. DPHUPHI a30THOM KUCIOTHI.

dochop. Dochun, pochuast. Oxucast hochopa (II1) u (V). lanorenuast pocdopa.
Opro-, Mmeta- u audocdopnas kucinotsl. Oprodocharsl. Ipupsl GochOpHOIT KUCTOTHI.

Yraepoa. U3otonsl yriepoaa. [Ipocreimme yriieBogOpOabl: METaH, STUIICH, alleTUIIEH.
Kap6unp! kanbuus, anromunaus u xeneza. Oxcuasl yraepoaa (I1) u (IV). Kapoonumst
NEPEXOIHBIX METAIIJIOB. YTOJIbHAs KUCIIOTA U €€ COJIH.

Kpemuuii. Cunan. Cunnuuna maraust. Oxenn kpemaust (IV). KpemHuBbie KUCTOTHI,
CUJIMKATBHI.

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

[lenounsie MeTamibl. OKCHIBI, NEPOKCHUBI, TUIPOKCUIBI U COJIM IIETOYHBIX METAJIIOB.

[lenoyHo3emMenbHble METaIbl, OEpUIUINNA, MAarHUN: UX OKCUbI, TUIPOKCHUIBI U COJIH.

Amomunuii. Okcua, THAPOKCU U oMU amtoMuHMsl. KoMIuiekcHbIe coeIuHeHns
amomunus. [Ipeacrapnenus o0 anoMOCHINKaTAaX.

Menp, cepedpo. Oxcuast meau (I) u (I1), okeun cepedpa (1). I'mapookcun meau (II). Conu
cepebpa u meau. KomriekcHsie coeuHeHus cepedpa U Meu.

Husk, pryTh. OKCHUIBI IUHKA U PTYTU. | UIPOKCU] ITUHKA U €T0 COJH.

Xpom. Oxcugst xpoma (II), (IIT) u (VI). 'mapookcunst u conu xpoma (II) u (III).
Xpomartsl u quxpomartsl (V). Kommiekcusie coenqunenus xpoma (I1I).



Maprasnen. Oxcuasl mapranua (I1) u (IV). 'uagpookcun u conu mapranua (I1). Manranar
U TIepMaHTraHaT Kajusl.

Kenezo, kobanbT, HUKENb. Oxcunsl xenesa (1I), (II)-(I1I) u (III). ['mapoxcuas u coau
xenesa (I1) u (III). @epparsr (I11) u (VI). KommiekcHbie coenuuenus xxenesza. Conu u
KOMIUIEKCHBIE coenuHeHus kobanbTa (I11) u aukens (I1).

Opranuveckasi XuMust

XapakTepucTUKa KaXKJI0ro Kjacca OpraHM4eCKUX COCIMHEHUM BKIIIOYAET: 0COOEHHOCTH
3JIEKTPOHHOTO U MIPOCTPAHCTBEHHOTO CTPOCHUS COETMHEHUH TaHHOTO KJ1acca, 3aKOHOMEPHOCTH
U3MEHEHUs (PU3HUECKUX U XUMUYECKHX CBOMCTB B TOMOJIOTHUECKOM PsITy, HOMEHKIATYPY, BHJIBI
M30MEPUH, OCHOBHBIEC TUITBI XUMHUUECKHUX PEAKIMA U UX MEXaHU3Mbl. XapaKTepUCTHKA
KOHKPETHBIX COSAMHCHUN BKIIIOUAET PUINICCKUE U XUMUIECKHIE CBOMCTBA, TaOOPATOPHEIE U
MIPOMBIIIIEHHBIE CIOCOOBI MOTy4YeHus, o0aacTu npuMeHenus. [Ipu onucaHuy XuMHYECKUX
CBOMCTB HEOOXOIMMO YIUTHIBATH PEAKIINH C YYACTUEM KaK paJidKala, Tak U QyHKIIMOHAIBLHOM
TPYHIIBL

CtpykTypHasi TEOpHUsl KaK OCHOBA OPTaHUYECKON XUMUH. Y TIIEPOAHBINA CKEJIET.
OyHkroHanbHast rpynna. ['omonoruueckue psiapl. U3oMepus: cTpykTypHas u
npoctpancTBeHHas. [IpencraBnenue 06 onTudeckoi nzoMepuu. BzanmHoe BiMsiHUE aTOMOB B
Monekyne. Knaccudukaius opraHMuecKux peakluid Mo MEXaHu3My U 3apsily aKTUBHBIX YACTHII.

AJKaHBI U TUKIIOATKAHBI.

AJKeHBbI U uKII0anKeHbl. COnpsiKeHHbIE TUCHBI.

AusikuHbl. KHCIIOTHBIE CBOMCTBA AJIKUHOB.

ApomaTtudeckue yrieBoaoposl (apensl). benszon u ero romonoru. Ctupos. Peakuuu
apOMAaTUYECKOU CUCTEMBI U YIIIEBOJAOPOIHOTO paaukana. OpueHTHpYIOIIee eHCTBUE
3amecTtuTenel B 0eH301pHOM Kodblle (opueHTanThl | u Il pona). [ToHsTHE O KOHACHCUPOBAHHBIX
apOMAaTUYECKHUX YTIIEBOJOPOAAX.

["amoreHonpon3BOAHBIE YTIIEBOAOPOIOB: alIKUII-, apWJI-, © BUHUITAIOTeHUAbI. Peakiuu
3aMEIICHUS U OTIIEIIIICHUS.

CnupTsl IPOCTHIE U MHOTOATOMHBIE. [lepBUYHbIE, BTOPUYHBIE U TPETHUHBIE CITUPTHI.
®enombl. [IpocTsie 23GupsL.

KapOonumnbpHbIe COeTUHEHUS: allbJIeTUIbI U KeTOHBI. [IpeaensHbie, HenpeaenbHbIe 1
apOMAaTUYECKHE ATIbJICTHIbI.

Kap6onossie kucnotsl. [IpeaensHbie, HEMpeaeabHbIE U apOMaTHYECKUE KUCIOThL. MOHO-
U JUKapOOHOBBIE KUCIOTHL. [Ipon3BOIHBIE KAPOOHOBBIX KUCIIOT: COJIA, AHTHIPHU/IBI,
raJIOTeHaHTHIPUbI, CIOKHBIE d3(UPBI, aMHUIbI. JKUPBL.

Hurtpocoenuuenus: HUTpoMeTaH, HUTPOOEH30.

AMuHBI. AnrdaTiHueckue U apoMaTuieckue aMuHbl. [lepBUyHbIe, BTOPUYHBIE U
TpeTU4YHbIe aMUHBI. OCHOBHOCTh aMHUHOB. YeTBEpTUUHBIE AMMOHUEBBIEC COJIM U OCHOBAHUS.

["anoren3amenieHHbIe KUCAOTHL. OKCUKUCIOTHI- MOJIOYHAS, BAHHAS U CATTHIIMIOBAs
KHUCJIOTBl. AMHUHOKHUCJIOTBI: TJIUIMH, aJJaHUH, [IUCTEUH, CEpUH, (EeHUTAIaHUH, TUPO3UH, JIN3UH,
rytTamuHOBas kucnota. [lentunel. [IpeacraBnenue o cTpykType OeIKoB.

VYrneBonbl. MoHOcaxapuibl: pu0o3a, 1e30Kkcupru003a, TioKo3a, Gpykrosa. [lukinueckue
dbopMmbl MoHOCaxapu0B. [ToHATHE O TPOCTPaHCTBEHHBIX H30MEpaX YrieBo10B. Jucaxapumibl:
caxapo3a. [Tonucaxapuasl: Kpaxmail, IeJUII0JI03a.

[Muppon. [Mupunun. [lupuMuAMHOBEIE U TyPUHOBBIE OCHOBAHUS, BXOISIIINE B COCTAB
HYKJICMHOBBIX KHCJIOT. [IpencraBnenre o CTpyKType HyKJIEMHOBBIX KHCTIOT.

Peakuuu monuMepu3anuu u noiukoHaeHcanuu. OTAeTbHbIE TUTIBI
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN: TTOJIMATUIIEH, TIOTUTIPOITIIICH, TTOJIUCTUPOIT,
MOJIMBUHUJIXJIOPHUI, TOTUTETPA(TOPITHIICH, KAYUyKH, COMTOIUMEPHI, PeHOT-POpMaIbIEeTHIHbIE
CMOJTBI, ICKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA.



