HporpaMMa BCTYIIUTECJIBHOIO UCIIBITAHUSA 110 XUHMHH

OO0mue ykazanus

[Iporpamma 10 XMMHMM [JI TOCTyHarOWMX B HalMoOHaNbHBIA HCCIENOBATENBCKUN  SAEPHBIN
YHUBEPCUTET COCTaBJIEHa Ha OCHOBE (hefepaibHOr0 KOMIOHEHTa TOCYJapCTBEHHOTO CTaHIapTa CPEIHEro
(momHOTO) O0IIEero o0Opa3oBaHMs, KOHKPETH3UPYET COJIEpKaHHWE NPEIMETHBIX TeM 00pa30BaTEIbHOIO
CTaHJIapTa, COCTOUT U3 IBYX pa3JienioB. B mepBoM paszene mpecTaBieHbl OCHOBHbIEC TEOPETUUECKHIE TOHITUS
XUMHH, KOTOPBIMU JOJDKCH BIIAJIETh AOMTYPHEHT C TeM, 4TOOBI yMeThb OOOCHOBBIBATH XMMHUYECKHE W
¢u3nuecKkue CBOMCTBA BELIECTB, MEPEUMCICHHBIX BO BTOPOM paszfele, IMOCBSIIEHHOM 3JeMEHTaM U HX
COEIUHEHUSIM.

l. OCHOBBI TEOpPETHYECKON XUMUU

[Ipenmer xumuu. Mecto xumuu B ecrecTBo3HaHuu. Macca u sHeprusi. OCHOBHbIE MOHSATHS XUMHH.
BemectBo. Momnekyna. Atom. OnektpoH. Mo, Xwumudeckuid dieMeHT. Xumuueckas ¢dopmyia.
OTtHocuTeNnbHAsE aTOMHAsI U MOJIEKYJIsIpHast Macca. Mouib. MossipHast macca.

XUMUYECKUE TNPEBpAIlCHUA. 3aKOH COXPAaHEHMs] MAacChl M JHEPIrUU. 3aKOH IIOCTOSHCTBA COCTaBa.
Crexuomerpust. Ctpoenue atoMa. AtoMHoe 11po. M3oTomnsl. C

JIBoiicTBeHHas mpupoja uieKTpoHa. CTpoeHHue 31EKTPOHHBIX 000J0ueK aroMoB. KBaHTOBbIE yucIa.
ATOMHBIE OpOHTaNIH. DIEKTPOHHBIE KOH(UTYpAallMu aTOMOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHHSIX,
npuHuun [aynu, npasuno XyHza.

[lepuoanueckuii 3axkoH /1. 1. MeneneeBa u ero 000CHOBaHHUE C TOUKH 3PEHUS ANEKTPOHHOI'O CTPOCHHUS
aToMoB. [lepnonnyeckas cucreMa 3JIEMEHTOB.

XuMHYECKas CBSA3b. THIBI XMMHUYECKUX CBS3€M: KOBAJICHTHAs, HOHHAs, METAJUINYECKAsl, BOJOPOJHAS.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBs3M: OOMEHHBIH W JOHOPHO-aKLUENTOPHBIM. DHEprus CBA3H.
[loTeHunan WOHM3ALMU, CPOACTBO K DIEKTPOHY, 3JIEKTPOOTpULATENbHOCTh. KparHble cBsizu. Mogenb
rubpuauzanuu opoutanei. CBs3b JIEKTPOHHON CTPYKTYPbI MOJIEKYJ C X F€OMETPUUECKUM CTPOECHUEM (Ha
IIpUMEPE COECAMHEHUM 3JIEMEHTOB 2-T'0 IEPUOA).

BanentHocts M creneHb okucneHus. CTpykrypHbele ¢opmynbl. W3omepus. Bugbsl usomepun,
CTPYKTYpHasi U IPOCTPAHCTBEHHAsI U30MEPHUSI.

ArperaTtHble COCTOSIHUS BEIIECTBA M IEPEXOABI MEKIY HUMH B 3aBHCHUMOCTH OT TEMIIEpAaTyphbl U
nasineHud. ['a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kialinepona-MenneneeBa. 3akoH ABOraapo, MOJSPHBII
oobeM. TBepabie Tena. OCHOBHBIE TUITBI KPUCTANIMYECKUX PEILIETOK.

WuauBuayanbHble BelIeCTBa, CMecCH, pacTBopbl. IIpocTeie BemiecTBa, amuioTponus. MeTamiasl U
HemeTayibl. CioxkHble BemecTBa. OCHOBHBIE KJIACCHI HEOPraHMUYECKHUX BEILIECTB: OKCH[bI, OCHOBAaHMI,
KHCIOThI, cosii. KommiiekcHble coenrHeHns. OCHOBHBIE KJIACChl OPraHMYECKHUX BEIECTB: YTJIEBOJOPOJIbI,
rajioreH-, KUCJIOpPO/I- ¥ a30Tocoeprkaiiue Beuiectsa. Kap0o- u rereporukiisl. [lonumeps! 1 MaKpoMOJIeKyJIbl.

XuMuYeckue peakuMu U ux Kiaaccuduxanus. Tumbl paspbiBa XUMHYeCKUX cBsized. ['omo- u
reTepouTHIECKe peakuu. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINN.

TennoBsie a3 dekThl XUMUYeCKUX peakiuii. TepMoxumMuueckue ypaBHEHNU .

Ckopoctb xumnueckoi peakuuu. [Ipeacrasienne o MexaHu3Max XUMUYECKUX peakuil. DJIeMeHTapHas
cTanus peakuuu. ['OMOreHHbIe U reTeporeHHbIe peakliii. 3aBUCUMOCTh CKOPOCTH TOMOTEHHBIX PEAKIUil OT
KOHIIEHTpALUH (3aKOH AeHcTBYONMX Macc). KoHcTaHTa CKOPOCTH XMMUYECKOH peakiuu, ee 3aBUCUMOCTh OT
TeMIIepaTypbl. DHEPrUsl aKTUBALIUH.

SBnenne kartanmsa. Karammsaropsl. Ilpumepsl katanmutudeckux mnpoueccoB. Ilpencrasienue o
MeXaHH3MaX FTOMOT€HHOTO ¥ TeTepOT€HHOr0 KaTajln3a.

OOparumble peakuuu. XUMHYECKOe paBHOBecHe. KoHcTaHTa paBHOBeCHs, CTENEHb IPEBpAIICHUS.
CMmenieHre XMMHYECKOT0 paBHOBECHS 1O/ IEHCTBUEM TEMIIEpaTyphl U AaBieHus (KoHUeHTpauun). [Tpunnmn
Jle-llarense.

PactBopbl. PacTBOpUMOCTh BEIlIECTB U €€ 3aBUCUMOCTh OT TeMIIepaTypbl U MPUPOJbI PACTBOPUTEIS.
CriocoObl BeIpaKEHHS KOHIIEHTPAIMK PACTBOPOB: MACCOBast JI0JIsI, MOJIbHAS J10JIs1, MOJISIpHAs! KOHIIEHTPAIHs,
oObemHas ons. Teepasie pacTBopbl. CIIaBhl.

OneKTpoauThl. PacTBOpPBI AJIEKTPOIUTOB. DIEKTPONIMTHYECKAs IHUCCOLMALNAS KUCIOT, OCHOBAaHUMN U
coneil. KucinotHo-ocHOBHBIE B3aUMOAeCTBUS B pacTBopax. AMdoTepHocTh. CTenens aucconuanuu. MonHoe
IIpou3BeieHne Boibl. BogopoaHblil mokasarens. ['uaponns coneii. PaBHoBecHe MeX Ay HOHAMHU B PaCTBOPE U
TBep0il dazoi. loHHBIE ypaBHEHUS PEAKIIHA.



OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE pEakUMU B pacTBopax. OIpeneieHue CTEXMOMETPHUYECKHUX
KOY(Q(QHUIHMEHTOB B YpPaBHEHMSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. Psan  craHmapTHBIX
ANEKTPOAHBIX TOTEHLMAJIOB. DJIEKTPOIN3 PACTBOPOB U PaCILIaBOB. 3aKOHBI AeKTposan3a Dapanes.

1. JJIEeMEHTBI H UX COeINHEHHUS

Heopranuuyeckasi xumusi

AOWUTYpUEHTHl JODKHBI Ha OCHOBaHMM lleproagMyeckoro 3akOHAa J1aBaTh CPABHUTEIBHYIO
XapaKTePUCTHUKY 3JIEMEHTOB B TPYIIAX U NEpUoAax. XapaKTepUCTUKA 3JIEMEHTOB BKIIIOUAET: JIEKTPOHHBIE
KOH(UTypalyyu aTomMa; BO3MOXKHbIE BAJICHTHOCTH M CTETIEHN OKUCIICHUS 3JIEMEHTa B COSAMHEHHSX; (POPMBI
MIPOCTHIX BEIIECTB U OCHOBHBIE TUIIBI COSTUHEHHH, UX PU3NYECKUE U XUMUYECKUE CBOWCTBA, J1a0OpaTOPHBIE
U TIPOMBIIUICHHBIE CIIOCOOBI TOJIYYEHUS; PACHPOCTPAHEHHOCTh 3JIEMEHTa U €ro COCIUHEHUU B MPHUPOJE,
MIPAKTUYECKOE 3HAUCHUE U 00JIaCTH IPUMEHEHUS coequHeHui. [Ipu onrucanny XuMUYeCKUX CBOMCTB IOJIKHBI
OBITh OTPAXXEHBI PEAKIUH C YIaCTHEM HEOPTaHWYECKHX U OPTaHUYECKUX COCINHEHHH (KUCIOTHO-OCHOBHBIE
Y OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE MPEBPAILICHNUS ), @ TAKKE KAUECTBEHHbIE PEaKILIUU.

Bonopon. U3otomnsl Bogopoaa. CoequHeHus BOJOpoAa ¢ MeTauilaMu U HeMmetaiiamu. Boaa. [lepokcun
BOJIOPO/IA.

I"anorens. ['anorenoBogoposl. ['anorenuasl. Kucnopoaconepskamiye coeIMHEHUS XIJI0pa.

Kucnopon. Oxcupl u nepokcuabl. O30H.

Cepa. CepoBogopon, cynbduabsl, nonucyabhunsl. Oxcunst cepsbl (IV) u (VI). Cepaucras u cepnas
KHUCJIOTBI ¥ X COJIU. DPHUPBI CEPHON KUCIOTHL. THocynbhaT HaTpus.

A30T. AMMHaK, COJIM aMMOHHMSI, aMHUIbl METaJIOB, HUTpUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAas
KHMCJIOTBI U UX COJIH. DPUPBI a30THON KUCIOTHI.

®ochop. Dochun, pochuast. Oxucast hocdopa (III) u (V). I'anorenuasr dpocdopa. Opto-, MeTa- u
madocdopHast kucaotel. Oprodocdarsr. Dupsl pochopHON KUCTOTHI.

VYrnepon. Msoronsl yrnepona. Ilpocreiiimue yrieBogopoabl: MeTaH, 3TWJIEH, aneTwieH. KapOums
KalbIMs, amoMunaus 1 xernes3a. Okcuasl yriepoza (II) u (IV). KapOonwuisl nepexoaHbIx METAIIIOB. Y TOJIbHAS
KHCIIOTA U €€ COJIH.

Kpemuuii. Cunan. Cunnuun maraus. Oxeng kpemuust (IV). KpeMHuBbIe KUCIIOTBI, CUIIMKATHI.

Bbop. Tpudropun 6opa. Opto- u TerpabopHas kucnotsl. Terpabopat HATpus.

lemounsie Metamtbl. OKCHIBI, TEPOKCHUIBI, THIPOKCHIBI U COJH HIETIOYHBIX METAJUIOB.

[lenoyHO3eMenbHbIE METaIbI, OSPUIUIUA, MATHUN: UX OKCUIIBI, TUIPOKCUIIBI U COJIH.

Amromuanii. OKCHZ, THUIPOKCHA ¥ COJNM aTIOMHHUA. KOMIUIEKCHBIE COEIMHEHUS aJIOMHHUS.
[IpencraBienust 06 aTIOMOCHINKATAX.

Mens, cepedbpo. Oxcunst menu (1) u (II), okcua cepedpa (I). 'mapooxcun menu (I1). Conu cepedpa u
Mean. KoMrekcHbie coetnHeHus cepedpa U MeJlu.

[uuk, pTyTh. OKCUIBI IIMHKA ¥ PTYTH. [ MAPOKCH IMHKA U €r0 COJIH.

Xpom. Oxcunpl xpoma (II), (IID) u (VI). 'mapookcunst u comu xpoma (II) u (IIT). XpomaTsl 1 AUXpOMaThI
(VI). Kommnekcusie coequnenus xpoma (I11).

Mapranern. Oxcuast Mapranua (I1) u (IV). ['uapookcua u conu mapranua (I1). Manranat u nepManrasar
KaJTusl.

XKenezo, kobansT, HEKENb. Okcuast xkeneza (II), (I1)-(1ID) u (III). Tuapokcuast u conu xeneza (1) u
(III). depparsr (I1I) u (VI). KommiekcHble coennnennus sxene3a. Coiau 1 KOMIJIEKCHbIE COETUHEHUS KoOanbTa
(IT) u vukens (II).

Oprannuyeckasi XumMust

XapakTepHCTUKa KaX10ro KIacca OpraHMUECKUX COEJUHEHHH BKIIOUAeT: OCOOEHHOCTH AIIEKTPOHHOTO
¥ TIPOCTPAHCTBEHHOTO CTPOCHUS COSANHEHNH JaHHOTO KJIacca, 3aKOHOMEPHOCTH U3MEHEHHS (PU3NIEeCKUX U
XMMHUYECKHX CBOMCTB B T'OMOJIOTMYECKOM psiy, HOMEHKJIATYpy, BUABI H30MEPHU, OCHOBHBIE THIIBI
XMMHYECKHUX PEaKIUi M UX MEXaHU3MBbI. XapaKTepHCTUKA KOHKPETHBIX COSANHEHNH BKIIIOYAeT PU3NIECKIe
U XMMHUUYECKHE CBOICTBa, 1JaDOpaTOpHbIE U MPOMBIIUIEHHbIE CIIOCOOB! MOMYYEHUs, 00JaCTU MPUMEHEHHUS.
[Tpu onucaHuM XMMUYECKUX CBOWCTB HEOOXOAUMO YUMTBIBATh PEAKIMU C Y4aCTHEM KakK pajJuKana, Tak U
(GYHKIIMOHATIBHOW TPYIIIIHIL.



CtpykTypHasi TeOpUsi KaKk OCHOBa OpPraHMYECKON XMMHH. YTJIEpOIAHBIM ckener. DyHKIMOHANbHAS
rpynmna. ['omosormdeckue psiapl. M3omepus: CTpykTypHas W NpOCTpaHCTBeHHas. l[IpencraBienune 00
ONITUYECKON M30MepHH. B3anmMHOe BIMsSHHE aTOMOB B MoJiekyne. Kiaccupukanus opraHnuecKux peakiui
10 MEXAHU3MY U 3apsiy aKTUBHBIX YaCTHLL.

AJIKaHBI ¥ UMKJIOAJIKAHBI.

AnkeHsl U HuKII0aNKeHbl. CONpsyKEHHbIE JUCHBI.

AuikuHbl. KHCIIOTHBIE CBOMCTBA AJIKUHOB.

Apomartuyeckue yrieBoopoas! (apensl). benzon u ero romonoru. Ctuposn. Peakiuu apomatuueckoi
CHCTEMBI M YTJIIEBOJOPOIHOrO paaukana. OpHeHTHpYolee NeicTBUE 3aMecTUTeNeil B OEH30JIbHOM KOJIbIIE
(opuentantsl [ u Il pona). [loHsTHE O KOHACHCUPOBAHHBIX APOMATUYECKUX YTIIEBOJOPOIAX.

l"asloreHonpon3BOIHBIE YIIIEBOJOPOAOB: AJKWI-, ApUJI-, 1 BUHUITAJIIOreHUAbl. Peakuun 3aMmelenus u
OTILEIJICHUS.

Couptel mpocTble U MHOroaToMmHble. [lepBUYHBIE, BTOpPUYHBIE M TPETUYHBIE CHOUPTHL. DEHOJIBI.
[Ipocteie 3dupsI.

KapOonunbHble coeMHeHus: alnbAeTUbl U KeTOHbI. [IpenenbHble, HeNpeaelbHble U apOMAaTUUECKUE
aJbJIETU/BL.

KapOonoBeie kucnotel. IlpenenpHble, HenpenenabHblE M apoOMaTHUECKUE KHUCIOTBl. MOHO- Hu
nuKapOoOHOBBIE KUCIOTHL. [Ipon3BonHbIE KapOOHOBBIX KHUCIOT: COJIM, QHTUAPUIBI, TalOT€HAHTUIPUIIBI,
CIIOKHBIE 3PUPBI, aMUbL. JKUPEL.

HuTpocoenunenusi: HUITpoMeTaH, HUITPOOEH301.

AmuHbl. Anndarndeckue U apoMaTUdecKue aMuHbL. [lepBUYHBIC, BTOPHUYHBIC W TPETUYHBIC aMUHBI.
OCHOBHOCTh aMUHOB. UeTBEpTUYHBIE AMMOHUEBBIE COJIM U OCHOBAHUA.

['anoren3zamenieHHble KUCAOTHI. OKCHKHCIIOTBI- MOJIOYHAsl, BUHHAs M CaJUIWIOBas KHUCJIOTHI.
AMUHOKHUCIIOTHI: TJIMLWH, aJJaHUH, IUCTEHH, CEpUH, (eHIIIaTaHUH, THPO3UH, JTU3UH, [NTyTAMHUHOBAs KUCIIOTA.
[Mentuael. [IpeacraBnenue o CTPyKType OCITKOB.

VYrneBoabl. MoHocaxapuabl: pubo3a, Ie30kcupubdosa, riokos3a, (pykrosa. Luxmuueckue ¢opmbl
MOHOcaxapuJoB. lIoHATHE O NPOCTPAHCTBEHHBIX H30MEpax yIJIeBOAOB. Jlucaxapuasl: caxaposa.
[Tonucaxapuasl: Kpaxmail, HEJUII0JI03a.

[Tuppon. [upuaun. [IupuMuIMHOBBIE M TYPUHOBBIE OCHOBAHMS, BXOJSIIHNE B COCTaB HYKJIEHMHOBBIX
kucioT. IIpencraBienue o CTpyKType HyKJIIEMHOBBIX KUCTIOT.

Peaknun monumepuzanuu W MONMMKOHACHCAMH. OTACNbHBIE THUIBI  BBICOKOMOJIEKYIISPHBIX
COCIMHEHMI: TMOJMATUIICH, TMOJUMPOINUICH, MOJUCTUPONI, MOIUBUHUIXJIOPUA, MOIUTETPa(TOPITUIIEH,
Kay4yKH, COTIOJIMMEPHI, (heHO0II-(hopMabAeTUAHbIE CMOJIbI, HCKYCCTBEHHbIE U CHHTETUYECKHUE BOJIOKHA.



