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Tema 1. ®ynamMeHTaJIbHbIE OCHOBBLI HEOPraHUYECKOH XUMHH

Pazgnen 1.1. Ilepuonudeckuii 3axon JI.U. Mernneneesa u CTpPOEHME aToMa
OcHOBHEIE Ipe/ICTABNEHUS O CTPOEHHH aToMa. BoiHOBas (GyHKIHS U ypaBHEHUE
Ilpenunrepa. KpaHTOBBIC wYHCNA, pajualbHOE M YIIIOBOE pacupeneneHue
BNEKTPOHHOH INIOTHOCTH. ATOMHEIE OpbHTanu (s-, p-, d- u f-~AQ), ux >Hepruu u
TPaHUYHBIC IIOBEPXHOCTH. Pacmpenenenwe smexTpoHoB mno AQ. Ilpurmun
MuHAMyMa SHeprud. llpuxuun Ilaymu. AToMHEIE TepMmbl, mpasuno XyHZa.
CoBpemenHast pOopMyTHpPOBKa IEPHOIUYECKOTO 3aKOHA, 3aK0H Mo3iu, CTpYyKTypa
NEPUONMYECKOH  chcTeMbl. KOpoTKO- ¥ JIMHHOIEPHOIHBIH BapHaHTBI
NePHOIUYECKOH Tabnupl. [IepHoms! ¥ IPyNILL.

3aKOHOMEPHOCTH ~HM3MEHEHHs (YHIAMEHTATBHEIX XapaKTEPUCTHK ATOMOB:
ATOMHBIX W HOHHBIX DaJdyCOB, NOTCHIWANA MOHM3AI[HH, SHEPTMH CPOJICTBA K
3NIEKTPOHY M 3JIEKTPOOTPULIATEIEHOCTH.

I'panHus! nepropwaeckoi cucTeMsl. [lepeeKTHBBI OTKPHITHS HOBBIX 3J€MEHTOB.
IlepofM9HOCTH B H3MEHEHWH CBOMCTB IIPOCTBIX BEIIECTB ¥ OCHOBHBIX
XUMHYECKUX COCIMHEHUM — OKCHIOB, T'MIPOKCHJIOB, THIPHIOB, TaJOTrEHUIOB,
Cynb(GUI0B, KapOUIOB, HUTPUIOB U OOopHIOB.

Paspen 1.2. Xumudeckas CBSI3b U CTPOEHHE MOJIEKYII

IonsTre o npupone xuMudeckoi cas3u. OCHOBHEIE XapaKTEPUCTUKH XUMUYECKOH
CBASH: JUIMHA, SHEPrHs, HalPaBI€HHOCTh, IMOJSPHOCTh, KpaTHOCTh. OCHOBHEIE
THUIIBl XHUMHAYECKOMN CBS3H.

OCHOBHBIE IIOJIOKEHHSI METOJa BAJEHTHHIX CBS3ei (MBC). T'uGpuauzarnms
opburtaneit. HampasieHHOCTB, HACHIAEMOCTD U MOJISIPU3YEMOCTh KOBallEHTHOM
CBA3H. BilHsiHIe HeMOeTeHHBIX JIIEKTPOHHBIX TIap Ha CTPOCHHUE MOJIEKY
OcHOBHBIE — NOJNIOXKEHHMS  METOHa MOJICKYJIIDHBIX ~ opburaneit  (MMO).
JBYXLEHTPOBbIE IBYX3NEKTPOHHEIE MOJEKYISPHBIE OpOHTANH. OHepreTuyecKue
maarpaMMel MO roMOsmepHEIX H TeTepOsIEepHBIX IBYXATOMHBIX MOJIEKYI.
OHeprusi HMOHM3AIMM, MAarHMTHBIE W ONTHYECKAE CBOIMCTBA MOJIEKYJI.
Mmuoronerntpossie MO, runepBaieHTHbIE U 7IE€KTPOHOASHHIATHELE MOJIEKYJIBL.
Honmas cBsa3p. VOHHAs MOZENb CTPOEGHHSA KPHCTAIUIOB, 00pa3oBaHUEe HOHHEIX
KPUCTAJLIIOB KaK pe3yNbTAT HEHANIPABIEHHOCTH M HEHACHIIAeMOCTH MOH-HOHHEIX
B3auMoleHCTBHA. MoHHBIH panuyc. OCHOBHBIE THITBI KPHCTAUIHYECKAX CTPYKTYD,
KOHCTaHTa MajienyHra, S3Heprisl HOHHOMN PeIleTKY.

MexMoneKkyispHOe B3aUMOAEHCTBEE — OPHEHTALIHOHHOE, HHIYKIUOHHOE M
AuCnepcrHoHHoe. Bopoponuas cBs3k, ee npupoza.

Beejienue B 30HHYI0 Teoputo. OGpa3oBaHue 30H — BANEHTHOH U IIPOBOJMMOCTH U3
aTOMHBIX M MONEKYJIAPHBIX OpOWTanel, 3ampemesHas 30Ha. MeTamisl U
MUSIEKTPHKH. | paHUIIB IPUMEHHMOCTH 30HHON TEOPHH.

Pasznen 1.3. KommiekcHbie (KOOpAHHAOHHbIE) COETHHEHIS
OCHOBHEIE IIOHATHS KOOPIMHALHOHHOMN TEOpUHU. THIIBI KOMITTIEKCHBIX COETUHEHH
MO KNaCCHQUKAIMKW JMTaHIOB, 3apsoy KOOPIHHAIIMOHHOMN chepsl, YHCITY



LCHTPaNbHEIX aToMOB. HoMeHKnaTypa KOMIUIEKCHBIX coejuHeHuit. K3oMepus
KOMILJIEKCHBIX COEqUHEHUH.

Ob6paszoBaHue KOOPAMHAIMOHHBIX COEJHHEHUN B paMKaxX HOHHOH MOJAEIH H
npencrapinenui Jlpronca. Teopuss MSTKMX H KECTKHX KHCIOT M OCHOBAaHUI
IMupcona, ypasnenue [Iparo—Beiinannga. VcTofYIHBOCTS KOMILIEKCOB B pacTBOpax
M OCHOBHbe (aKTOpel, ee onpejeisone. KOHCTaHTEH —YCTOHYMBOCTH
KOMIUICKCOB.  JIaOMIBHOCTE M WHEPTHOCTh. DHTPONHMHHEIN  BKIan B
OHEPreTHIECKYIO YCTOMYMBOCTH KOMILIEKCOB, CONBBATHBIA 3>((heKT, XeTaTHBIH
s dexr, npasmna mukios JI.A. Uyraesa.

Ilprposa XMMHYECKOH CBSI3H B KOMIUIEKCHBIX COEIMHEHHSX. (CHOBHEIE
TOJI0KeHI TeopuH KpucTanmuieckoro mois (TKII). Pacmennenue d-op6uraneii B
OKTa>[PUYCCKOM M TETPAdAPUYECKOM TI0JIe. DHEpPrHs PacINeIUICHHs, SHeprus
CIIapUBaHMA W DHEpPrus  CTabMIM3allud  KPHCTAUIMYECKAM  ITOJIEM.
CrexTpoXuMUYeCKHid psix  JuraHnos. IlomsTe o Teopun SHa—Temnepa,
TETParoHaNbHOE UCKAKEHUE OKTASAPHIECKMX KOMILIEKCOB.

OHepretudeckas guarpaMmva MO KOMIIIEKCHBIX —COENHMHEHHIA. ITocTpoenue
TPYNTNOBBIX OPOHTANIeH ¥ UX B3aUMOIEHCTBHE ¢ OPOUTANAMY LEHTPAILHOTO aTOMa,
S- U p-NOHOPHBIE M aKUenTopHele nuranasl. Mcnons3osanre TKIT 1 MMO s
OOBSCHEHHS ONTHYECKMX W MArHWTHBIX CBOMCTB KOMIUIEKCHBIX COEIHHEHWIA.
Huarpammser Tana63—-CyraHo a1 MHOIO3JIEKTPOHHBIX CUCTEM.

KapGonunel, MeramnokapGeHEl, MeTalloLeHsl, oynnepunsr. KoMruiekcsl ¢
MaKpOUMKINIeCKUMU  yrannaMu. llonusnmepuele  xommiiekcsl. M3o- w
reTepononucoeuHeHns. Kiactepsl Ha OCHOBE NEPeXOAHBIX M HENEePEeXOXHBIX
aneMeHTOB. KpaTHEIE CBS3U MeTa/lI-MeTall, IIOHSATHE O -CBSI3H.

MexaHu3MBl  peakuuii KOMILIEKCHBIX —COENMHEHMH. Peakuuu 3aMEILECHHUsA,
OTIICIUICHHSA M TNPUCOCIUHEHHS JIMTaHAa, OKHUCIHUTEIHHO-BOCCTAHOBHTEILHEIE
peakuuu. BzaumHOe BiMAHWE JIMIraHOOB B KOOPAMHALMOHHOM chepe. Tpanc-
pusHne VLY. Yepnsesa, muc-sddexr A.A. ['punbepra. BryTtpucdepnsie peakiyn
JIMTaHTIOB.

IIprveHeHre KOMIUIEKCHEIX COeAMHEHHH B XHMIUECKON TEXHOJOIHH, KaTanuse,
MEIHIHE U SKOJIOTHH.

Paznen 1.4. O6mume 3axoHOMepHOCTH IPOTCKaHMS XMMUYECKIX PeaKIuit
OcHOBHBIE TOHATHS M 3aia4M XUMHYECKOH TEPMOIMHAMUKA KaK HayKd o
IPEBPAIlCHAAX ~ OSHEPrMM  IPU  NPOTEKAaHMM  XUMHYECKAX  PEaKIHii.
Tepmonunamuyeckas cucrema, IapaMeTpsl ¥ (GYHKIHH COCTOSHUS CHCTEMEL
IlepBBIii 3aKOH TepMOIMHAMUKH. BHYTpeHHs SHEPIus M €€ H3MCHEHHe IpH
XUMAYECKUX M (a30BBIX IpeBpalleHusIX. JHTanenus. CTaHAAPTHOE COCTOSHUE H
CTaHIAPTHBIC TEIUIOTH XMMUYECKUX peakiyi. TemnoTa u sHTanbmms o6pa3oBaHms.
3akon I'ecca. DHeprud XUMHUYECKHMX CBS3eif. TennoemxocTs, ypaBHeHHE
Kupxroda.

ObparuMble u HeoOpaTHMBIE IIpOUECCH. BTOpoif 3aKkoH TEPMOIUHAMHUKH.
OHTpomUs W ee (M3WYECKUH CMBICH, ypaBHEHHWE BoNbIMaHA. CranpaptHas
SHTPONHS. 3aBUCHMOCTh SHTPOIIHH OT IIAPAMETPOB COCTOSHHS. OHeprus ['ub6ca.
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HampaBnenve  XMMHYEeCKMX — IIpOIECCOB, KPUTEPUH CaMOIIPOH3BOJIBHOIO
NPOTEKaHUs PeaKklUi B HM30JMPOBAHHBIX M OTKPBITHIX CHCTEMaX. XWMHYECKHii
NOTEHIMAN.  YCIOBHE XUMHYECKOTO PABHOBECHS, KOHCTAHTA DAaBHOBECHS.
M3orepma xumudeckod peaxiuu. Da30BEle paBHOBECHS, YHCIO CTeleHelH
cBoOOmBI, mpaBuio  (az I'ubbca. DazoBEIE JuarpaMMbl  OOHO- H
JIBYXKOMIIOHEHTHBIX CHCTEM.

CKOpOCTh XMMHYECKOM peakluu, ee 3aBHCHMOCTH OT IIPUPOJAEI M KOHIEHTPAaI[uH
peareHToB, Temneparypel. Ilopsmox peaxkuuu. KoHCTaHTEI CKOPOCTH U €€
3aBHCHMOCTE OT TEMIIEpaTyphl. YpaBHEHHE AppeHuyca. JHEprus aKTHBALUH H
MOHATHE 00 aKTUBHPOBAHHOM KoMIUleKce. OOpaTHMBbIe peakiuu. 3akoH
ACHCTBYIOMMX Macc. BiMsHMe KaTaqusaTopa Ha CKOPOCTh peaxiyi. | oMOreHHbIi
¥ eTEPOTeHHBIH KaTanu3. [ToHsATHE 0 HEeMHbIX U K0Ie6aTebHBIX PeaKIisX.

Pazpen 1.5. PacTBOpEI ¥ 3)1€KTPOIUTEL

CoBpeMeHHBIE TIPENCTABIEHHS O MNpPHpPOJIE pacTBOpoB. OCOOEHHOCTH KHUAKUX
pacTBopoB. IIopsok B JKHMIKOCTSX, CTPYKTYpa BOINBI M BOHBIX PacTBOpOB.
Crenuduka peakiuii B BOXHBIX ¥ HEBOIHBIX PACTBOPAX.

Teopus anexTponuruueckoii nuccormanuu. VoHHOE IIPOM3BENIEHNE BOJBLI M €ro
3aBUCHMOCTE OT TEMIEpaTyphl. Bomoponmeii mnokxazatens pH, mkama pH.
Kucnotel u  ocHoBamums. IIporonmtuueckas Teopuss  bpencrena—Jloypu.
ConpspkeHHBle KHCIOTHI M OCHOBaHHA. I'mapoims. CoBpemeHHBIE B3rmsAapl Ha
IIPUPOY KHCJIOT ¥ OCHOBAHHHA.

CribHble U cabble SNIEKTPONUTEL 3aBHCHMOCTH CTEIICHU SJIEKTPOJIUTHYECKOM
AHCCOLMAIMH  OT KOHLCHTDPAIMM, TEMIEPATypel, IPHPOAEl pPAaCTBOPHTEN,
IIOCTOPOHHHUX 3JEKTPOJIUTOB. 3aKoH pa3basienns OctBansna. OCHOBHBIE TOHSTHS
TEOPHH CHIIBHBIX 3JIEKTPONUTOB Jlebas u Xrokkens.

IIpoussenenne pacTBOpMMOCTH. [IMHAMHYECKOE DPAaBHOBECHE B HaCBIIEHHEIX
pacTBopax  MaJIODaCTBOPHMEIX — CHJIBHBIX  3JI€KTPONUTOB ¥  (aKTOPHL, ero
CMEIAOIIIHE,

ONEKTPOXMMHYECKHE CBOIMCTBA pacTBopoB. CoONIpsiKeHHBIE OKHCIMTEIBHO-
BOCCTAHOBHUTEJIBHBIE  TApEl.  ONEKTPOAHBIA  HOTeHmHAL. OKUCIUTETBHO-
BOCCTAHOBUTENIEHBIC DEaKIMM M WX HalpaBleHHe. YpaBHenme HepHera.
ONeKTpOIH3.

KomnuraTusHele CBONCTBA pacTBOPOB 3NEKTPONHUTOB W HESIIEKTPOJIMTOB.
Usoronndeckuit xoaddurment. 3axon Payus. Kpuockonust u 36ynuockonus,
ocMoc.

Pasnient 1.6. OcHOBBI H METO/bI HEOPraHMYECKOIO CHHTE3A

IIpsiMo#i cuHTE3 coemwHeHUI U3 IIPOCTBIX BEMIECTB. Peakiuu B ra3oBoii baze,
BOZIHBIX M HEBOJHBIX PACTBOPAX, paciuiaBax. MeTom XUMHYECKOro OCaXIEHUs U3
rasoBO# (aspl, HCIIONB30BAHUS HANKPHTHYECKOTO COCTOSHMS. 30Ib-Telb METO/I.
['mpporepmaneHblii  cuHTes. TBepmodasubii cuHTE: W  ero OCOOEHHOCTH;
UCIOJIb30BaHIE MEXaHOXUMHMYECKOH aKTUBAlMH. XHUMHYECKHE TPaHCIIOPTHEIE
peakmmyu It CMHTE3a M OYMCTKH  BemecTB. OOTOXHMHYECKHE U
SNICKTPOXMMHYECCKHE METOABl CHHTe3a. [IpuMeHeHHe BakyyMa M BBEICOKHX
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AaBneHud B cuHTe3e. OCHOBHBIE METONBI Da3feNeHHss M OYHCTKM BElIeCTB.
Merozel BEIpalMBaHUs MOHOKPHCTAILIOB U UX KIACCH(BHKAIIHS,
OcHoBHas nuTepaTypa
1. 'nunxa H. JI. O6mas xumust: yue6uoe nmocobue / H. JI. Iimunxa, 2018. - 746 c.
2. Koposun H. B. OO6mias Xumus : y4eOHHK mis BY30B IO TEXHHYECKAM
HalnpapjIeHUAM u cuenuansHoctsM / H. B. Koposun , 2008. - 556 c.
3. Kapanerssnn M.X., Jlpaxun C.JM. O6luas u HeopraHudyeckas XuMus. M.:
Xumus, 2001.
4. Heopranwueckas xumms / FO.JI. Tperssixos, JLU. Mapreinerxo, A.H.
I'puropses, A.JO. Iusanze. T. 1, 2. M.: Xumus, 2001.
JlononuuTeNnbHas IuTepaTypa
1. Kapanerssun M.X., llpakua C.1. Crpoenne Bemectra. M.: Bricur. mxk., 1978.
2. Vraii SI.A. O6mas u HeopraHuyeckas xumus. M.: Beicnr. mik., 2001.
3. ¥Yomnc A. CtpykrypHas Heopranudeckas xumus. T. 1-3. M.: Mup, 1987.
4. I'muaxa H.JI. 3ana4uu u ynpaxHeHns 1o ob1eit Xumuu - M. Hurerpan-Ilpecc,
2011. - 240 c.

ONeKTpOHHEBIE Pecypehl
. http://www knigafund.ru — Hayunas mureparypa.
. http:/elibrary.ru — Hay4unas anekrponHas 6u6IHOTEKA.
. http://window.edu.ru/window/library/p_rid=46879— Exunoe oKxHO Joctyna
K 00pa3oBaTeNbHBIM PECYPCaM.
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Tema 2. Xumusi 3/1eMEeHTOB

Paznen 2.1. XuMus s-351€eMeHTOB

ITonoxenue s-ameMeHTOB B [leproguaecKoli ciucTeMe, 0COGEHHOCTH 3IIEKTPOHHOM
KOHOUrypanuy. XapakTepHbIE CTEIEHH OKHUCIIECHUSL.

Bomopon. Ocoboe monoxenue Bomopona B ITepuoamdeckoil cucteme. M30TOMEL
Bomoponga. OpTo- M mapa-Bomopoa. MeTomsl IOTy4YeHHs: Bopopoja. Dusmko-
XUMHUYIECKHE CBOHCTBA Bofopona. I'mapuns!l u ux kiaccudukanus. OKHCIHTeILHO-
BOCCTAHOBUTEIIbHBIE CBOHCTBA BOJOpoAa. Boma — crTpoeHHme MONEKYNH H
CTPYKTYpa XHUAKOro cocrosaus. CTpyKTypa Jb/a, Knatpathl. [lepokcu Bogoposa,
€ro NoJy4eHHEe, CTPOCHHE H OKHCIIUTEIIFHO-BOCCTAHOBUTEIRHbIE CBOMCTBA.
OneMeHTHI rpymms! 1A,

Ob1mast xapaxrepucTuka rpymmsl. OCHOBHEIE KIACCHl XUMAYECKUX COEIMHEHMH —
IonydeHue u cBoicTBa. HepactBopumele conu. OCOOEHHOCTH XMMHH JIHATHS.
IIpuMeHEH e IIEIOYHBIX METAILIOB U HX COSIHHEHHIA.

OneMeHTHI rpymsl ITA.

Obmas xapakrepucTrka rpymmbl. OCHOBHBIE KIACCH! XUMHIECKUX COEIMHEHHMI —
nonydeHue M CcBOUCTBA. OCOOGEHHOCTH KOMILIEKCOOOPAa30BAHUS S-METAIIOB.
Ocobennocty xumuy Geprinys, Maraus i pamusa. CXONCTBO XUMHH Oepuiutis U
matus.  IlpuMmenenwe Oepriuivs, INENOYHO-3€MENBHBIX METAIOB M HX
COEUHEHUH.



Paznen 2.2. Xumus p-31eMeHTOB

[Tomoxenue p-snemMenToB B [lepronudeckoii cucreme. OcOOCHHOCTH 3JIEKTPOHHOM
KOHQHIypaly. XapaKTepHBIE CTelleHH OKHCIeHHd. MeTaisl, HeMeTallbl,
METaJUIOHABI CPEOU P-2JIEMEHTOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB BO 2 B
3 nepuonax.

OnemeHTs! rpynmsl 1IIA.

Obmas xapaktepuctuka rpynnel. OcobenHoctu xumuu Gopa. Boposomopomsi,
KOMIUIEKCHbIE THAPOOOPATHI, KJIacTepHBlE COeNUHeHMs 6Gopa, 60pa3oi, HUTPHL
Oopa: 0cOOEHHOCTH UX CTPOEHUS K CBOUCTB.

Oxkcup  amoMHHHS. AJIOMHHATBI ¥ THAPOKCOANIOMUHATEL | alOreHUABI
amomuays. KoMIiulekcHele coenwHeHHsS amoMuHHMs. CIUIaBel  aIFOMUHHSL.
Amomotepmusi. AM(OTEPHOCTh OKCHIOB TalMs, MHAMS U Tamtus. Oco0eHHOCTH
xumun TI(I). Ilpumenenue Oopa, adfOMUHMSA, TAUIASA, WHIOMS M TALUIMS U HX
COEIMHEHUH.

DneMeHTH! rpynmsl IVA.

OOwas  xapaxkrepuctuka rpynmbl.  OCOOEHHOCTM XHMHMH — alUIOTPOIIHEIX
MoxubuKanuit yriaepoaa. @ymepeHs! ¥ uX npousBoausie. HanotpyOxu. Kap6umsr
meTamnoB. CUHMIBHAS KHCIOTAa, IMAHHUOBL, IUIHAH. POJAHHUCTOBOJOPOAHAS
kucnorta u pomanuasl. Cepoyriepon. @PpeoHsl u ux mnpuMmeHenwe. OKCHIBI
yraepozna. Kapbonunsl. Kap6oHaTsr.

Oxcuapl KpeMHWs, TepMaHMs, OJ0Ba U CBHHIA. KBapl| W ero momuMmopdHbIe
momudukammy.  KpemHueBas ~ KuMClloTa M CHIMKAaTEL | alOTEHHUIHL
KpemuedpropucroBonoponnas xuciora. Kapbum kpemaus. KowmmiekcHble
COCUHEHUs OjI0Ba M CBHHIA. [IpiMeHeHHWe TNPOCTBIX BEIECTB M COSTUHEHUM
sneMeHTOB rpymnel  IVA. Tlomstme o noaymnpoBomHumkax. CBHHIIOBEIH
aKKyMYJISTOP.

OneMeHTHI rpynnsl VA.

Obmiast XapakTepUCTHKa IPYNIEL 3aKOHOMEPHOCTH 00pa3oBaHUS M IPOYHOCTD
IIPOCTBIX M KPaTHBIX CBszed B rpynne. OcobeHHOCTH XuUMHHM a3oTa. IIpoGiema
CBA3BIBAHHA MOJIEKYISIPHOIO a30Ta. OCcoOEHHOCTH aJOTPONHBEIX MOIU(UKAIMiA
docdhopa.

I'uppuner aneMenToB rpynmel VA: IONyYeH¥e, CTPOSHHME MOJEKYJ, CBOMCTBA.
Cormu ammonus. XKunkult aMMuak Kak pacTBOpHTeNb. [ upasuH, MMAPOKCHIAMUH,
a30THCTOBOLOPOHAS KUCIOTA. ['aJIOreH| Bl 3IEMEHTOB IPyNIbl VA, ONyYeHHE U
THIIPOJIH3.

Kucnoponusie coepunenus azora. Ocobennoctu xumuu NO u NO2. Azorhas,
a30THCTasl KHUCIOTBI M MX COJM: IOIy4eHHe, CBOMCTBA M OKHCIHTEILHO-
BOCCTaHOBUTENBHAS CII0OCOOHOCTH. J{narpamma @pocta i cCOeMHEEHNH a30Ta.
Kucnoponusie coenunenns docdopa: OKCHIBI, KACIOTE U ux comd. CpaBHeHHe
CBOMCTB KHMCIOT (hochopa B pasHEIX CTENEHAX OKHCIeHHs. KOHIeHCHpOBaHHEIE
dochopusre kucnorer u nonubocdarsl. OKCHIE! MBIIBAKA, CYPEMBEl H BHCMYTa,
KHCIIOPOICOAePIKAIIME KUCIOTEl MEIILAKA M CYPEMBI U UX colti. CpaBHEHHE CHIIBI
KUCHIOT B rpymnie. Cynshuasl ¥ THOCOJIH.
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IIpuvmeneHne NPOCTBIX BEIIECTB U COENWHEHWH OSMeMeHTOB VA TpymmbL.
Y nobpenwus.

OneMenTs! rpymmsl VIA.

Obwiass xapakrepuctuka rpymmbl. OCOBEHHOCTH XHMHH KHCIOPOJA. Crpoenue
MOIIEKYJIBl KHCJIOPOJa, OOBACHEHHE ee mapamMarderusMa. O30H W O30HMIBL
AJtotponHsle MOTUMHUKALIHH CEPEl K X CTPOCHHUE.

Knaccuduxanus oxcumoB. IIpocTble U CIOXKHBIE OKCHIIEL HECTeXHOMETPUS
OKCHJIOB. 'MIpOKCH/IBI M KUCTOTEL. [lepoxcumpl, CYIIEPOKCH/IBI.

Ceposonopon u cynsduns!. Iomucynsdumst. Cynshansr. OKCHIEL CEpPBL, KACTIOTHI
M MX CONHU. [IOIMTHOHOBbIE KUCTOTH U [ONUTUOHATEL KHCIOpOMHbIe CoeuHeHus
ceneHa M Temnypa. CpaBHEHHE CHIBL, YCTOMYHMBOCTH M OKHCIMTEIHHO-
BOCCTAHOBUTENIBHEIX CBOMCTB KMCIIOPOIHBIX KUCIIOT B IPYyIIIIE.

l"anoreHu el CepE, CeleHa U TeNULypa.

IIprMeHeHne POCTHIX BEINECTB U COENMHEHMI eMenToB VIA I'PYIIIEL.
OnemenTs! rpymmsr VIIA.

OOmas xapakTepuctika Ipynmbl. OCOOEHHOCTH XMMHH dTopa u acrara.
OxucrurenbHble CBOMCTBA raIOreHOB. B3anMoelicTBIE raloreHoB ¢ BOJOM.
I'anorenoBonopoxst. ITomyuerue, cBoficTBa. 3aKOHOMEPHOCT H3MEHEHHS CBONCTB
raJloOTeHOBOIOPOIHBIX  KHCIOT B rpynme. Kiaccudukanms ramoreHuios.
MexranoreHHbIe COeIMHEHNS: CTPOSHHE U CBONWCTEA.

Kucnoponssie  coenumenus ramoreHoB. OCOGEHHOCTH — OKCHIOB XJopa.
Kucnoponconepsxarue KHCIOTHI ramoreHoB M HX coid. COMOCTaBICHUE CHLIEI,
YCTOHYMBOCTH M OKHUCIHTENBHO-BOCCTAHOBUTEIBHEIX CBOMCTB KHACTIOPOIHBIX
KHCJIOT raJIOTeHOB, quarpamMma @pocra 1j1s rajJoreHos.

[IpuMeHEeHHE IaIOTeHOB U UX COSTUHEHMIA.

OnemenTs! rpymmsl VIIIA.

O6mas xapaktepuctuka rpynmsl. CoeuHeHus 61aropoIHEIX T'a30B W IPHUPOAA
XAMHYECKOX CBS3H B HUX. [ HOpaThl OIaropomHBIX TIa30B. OTopunsl u
KHCTIOPOZIHBIE  COEMHEHHA OIaropoAHbIX Ta30B. IIpuMeHeHWe 6IarOPOIHBIX
rasos.

Pazgen 2.3. Xumus d-snemeHTOB

Ilonoxenue d-anementos B Ileprommdeckoii cucreme. ONEKTPOHHOE CTPOECHHUE H
OCHOBHEBIE CTENIeHH OKHCIICHMS. CrnocobHOCTB d-a1eMeHTOoB K
KOMILIEKCO00Pa30BaHuI0. 3aKOHOMEPHOCTH H3MEHEHH)S CBOHCTB d-MeTaiuios B 4, 5
u 6 nepuonax. IIpupona d-cxxatus u ee crieacTsus.

OnemeHTs! rpymusl 1115.

OOmast xapakrepuctuka rpynmsl. OKCHIBI, THIPOKCHABL ¥ dTOpHIEI METAIIOB
IIb  rpymmel — modydeHWe ¥  CBOMCTBA. KOMILIEKCHEIE COEIMHEHUSI.
Comnocraenenne xumuu anementos 1IA u IIIB rpymm. IIpuMeHeHHE METANIOB H
HX COeqUHEHHH.

OnemenTrl rpymms! [VE.

Obmast xapakTtepuctuka rpynmsl. OKCHIB ¥ THIPOKCHABI THTAHA H IAPKOHMUS.
Turanatsl u uwpkoHatel. ConM TWTaHWIA ¥ IMPKOHMIA. | AJOTeHWIEL
CrocobHOCTE K KOMIIIEKCOOGPa30BaHHI0. 3aKOHOMEPHOCTH B CTAGHMIBHOCTH
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pasnuYHBEIX CTENEHEeH OKHMCIeHHs. BiusHue TaHTaHOMIHOIO CXKaTHs Ha CBOMCTBA
radpuusi. ComocraBnenne merawioB IVA u IVB rpynn. IlpuMmeHeHue TuTaHa M
IUPKOHHUA ¥ UX COETUHECHUH.

OnemeHTH! rpynmsl VB.

O6mas xapakTepucTrKa rpynnbl. OKCHAB U TaJOreHUAbl. BaHamaTs!, HHOGATH U
TaHTanaTel. CHOCOOHOCTL K KOMIIIEKCOOOPa30BaHUIO W 00pa30BaHMUIO KIAaCTEPOB.
3aKOHOMEPHOCTH B CTAOMIBHOCTH Pa3NMYHBIX CTeNeHelM okucneHus. Jlgarpamma
®pocra a11 coefuHeHW#E BaHamwa. CONOCTABICHHME CBOHCTB COSIUHEHHIA
Bananua(V) u dochopa (V). IprmMenenre BaHagus, HHOOHS W TaHTANA W WX
COETUHECHMMH.

OnemeHTsI rpymmsl VIB.

O6was xapakrepucTuKa rpymmsl. OKCHIBL, TaloreHuAsl U cynbhumsl. CpaBHeHne
CBOWCTB XPOMOBOM, MONHOIEHOBOH M BONB(GPAMOBOM KHCIOT M HX COJEH.
Ocobennoctu komIexcoobpasoBanusi. Kinacrepsl. Bporsel. TTomMKHCIOTE B UX
comu. llepokcuapl. OKHMCIUTENBHO-BOCCTAHOBUTENBHEIE CBONCTBA COEIMHEHUM
XpoMa, 3aKOHOMEPHOCTH B CTa0MJIBHOCTH Ppa3iHYHBIX CTEICHEH OKHCIICHHS.
Comocrasnenve xumuu snementoB VIA u VIB rpymm. Ilpumenenue XpoMa,
MonubeHa U Boib(pamMa U MX COeIUHEHUI.

OnemenTs! rpymms! VIIB.

Obmasi xapakTepucTuka Ipymmbl. KHCIOpOOHEIE COSJMHEHHMS MapraHua, ux
KHCJIOTHO-OCHOBHBIC M OKHCIIMTENBHO-BOCCTAHOBUTENIBHEIE CBONCTBA, JUarpaMma
®pocTa I COETUHEHHH Mapranna. CTtaOWILHOCTE COENUHEeHUH Maprasia B
Pa3IUIHBIX CTENCHSAX OKHUCIeHUs. OCOOEHHOCTH XHMHM TEXHELWs M pEHHS.
Penuesas kucnora u neppenarsl. ConocTasnesre xumMun snementos VIIA u VIIB
rpynir. IIpuMmeHeHre Mapranua 4 peHus.

Onements! rpymnmst VIIIB.

Obmas xapaxrepuctuka rpynnsl. OGOCHOBaHHWE pa3JeNeHHs DIEMEHTOB Ha
CEMENCTBA XKene3a U INTAaTHHOBEIE MEeTaJLIbI.

CemelicTBO Kemesa: ToNmydeHHe W (HUIUKO-XMMHYECKHME CBOMCTBA IKejesa,
Kobanbra ¥ HuKens. OKCHABI M THAPOKCHABL, TaNOTEHHIB ¥ CYIbQHIEL
Coenunenns >xenesa, KOOalbTa W HHKENIS B BBICIINX CTEEHAX OKMCICHHSL.
KoMmiekcHEIe cOoemuHEeHHs, OCOOEHHOCTH KOMILIEKCOB C d6-kouduryparnmeit
IeHTpansHoro aroma. Kopposus xenesa u 6opsba ¢ Helt. [IpumeHeHHe xenesa,
KoballbTa U HUKEIS.

IlnaTWHOBBIE ~ METAIUIBI: OCHOBHBEIE KJIACCEI KOMIUIGKCHBIX  COEIMHEHHMI
INIATHHOBBIX MeTaioB. OKCHABI M TaJOTeHHIHl IIIATUHOBBIX COETHHEHHNIA.
IIpuMeHeHNe IIaTHHOBEIX METAJIIOB.

OneMeHTHI rpymsl 1B.

Obwas xapaktepuctuka rpynmsl. OKCHABL, THAPOKCHAB ¥  TAIOTEHHIEL.
VsMeHeHHe B yCTOMYMBOCTH CTElleHell OKHCIEHWs D3JEMEHTOB B TpyIIIE.
Kommexkcuele coenunenusi. ComocrapineHue sinementoB 1A u IB TpyIIIL.
IIpumenenne Menu, cepebpa u 3010TA.

OnemenTs! rpymisr I1B.

Obmas xapakrepucTika rpynusl. OcoGEHHOCTH IOATPYNIBI LMHKA B KA4ECTBE
IIPOMEXYTOYHON MEX[Y II€PEXONHBIMH M HEeNePeXOAHBIMH MeTamnamMu. OKCHUIEL,

3



TUIPOKCHJIBI, TAIOTEHHUIB! U CyNbGuabl. AMansraMel. OCOGEHHOCTH COeNUHEHUM
pIYTH B cTemeHm okucieHuss +1. CHocoOHOCTH K KOMIIIEKCOOOPa3OBaHHMIO H
OCHOBHBIE THITHI KOMILTIEKCOB IIMHKA, KaIMuUsi U pTyTH. COIIOCTaBIIEHUE 3IIEMEHTOB
IIA u IIb rpymm. IlpumeHenre IHKa, KaAMUI U PTYTH.

Pasnen 2.4. Xumus f-anemeHTOB
O6mas xapakrepuctuka f-anemeHTOB.* OCOOEHHOCTH CTpPOEHHSA DIEKTPOHHBIX
obomouex aTomoB. JIaHTaHHIHOE U aKTHHHAHOE cxaTue. CXOACTBO M paslnvyue
JAHTAaHOWJIOB M AaKTHHOWJOB. BHYTpeHHssI NEpHOJMYHOCTL B CEMEHCTBax
JAaHTAaHOUJIOB ¥ aKTHHOUJIOB.
CemelicTBO TaHTAHOUIOB.
MeTopl NOJNYYEHHs, pasfieleHuss U (U3UKO-XUMHUYECKHEe CBOMCTBA METAJIOB.
CreneHn OKUCIICHMS 3JIEMEHTOB M 3aKOHOMEPHOCTHM KX H3MEHEHHUA B pALY.
OcHOBHEIE KJIACChl XHMMUYECKUX COEJAWHEHUN — IIOJlydeHHe U CBOMCTBA.
KommunekcHble coeraenus JanTanon1oB. OCOOCHHOCTH XMMUH LIEpUs U €BPOIIHSL.
ComnocraBnenue d- u f-anemenTos III rpynmnel. [IpumeHneHue TaHTaHOUAOB.
CemelicTBO aKTHHOUIOB.
O6ocHOBaHME aKTHHOUAHON Teopur. MeToab! MoMydeHus. ¥ PU3UKO-XUMUIECKHEe
cBoiictBa axkTUHOUIOB. OcobOeHHOCTH pa3neneHus axkTuHOUAOB. CreneHu
OKHCJICHHS] aKTHHOHIOB KM 3aKOHOMEPHOCTH UX HM3MeHeHWs B psany. OcHOBHEIE
KJIACCEl XHUMHYECKUX COENUHEHUH aKTHHOMIOB — IIONyYEeHHME U CBOMCTBA.
KomnnekcHsle coenuHenuss akTHHOMIOB. OCOOEHHOCTH XMMHU TOpHUS M ypaHa.
ConocraBinenue axkTUHOMIOB ¢ d-aneMeHTamu 6-ro nepuopa. Ilpumenenue
aKTUHOUIOB U UX coequHeHuH. [lepcrneKTuBbl CUHTe3a TPAaHCAKTHHOUIOB.
OcHoBHas UTEpaTypa
1. AxmeroB H.C. O0miass u Heopranddyeckas xumus. 3-e u3ng. M.: Bricon. mik.,
1998.
2. Kapaneressany M.X., Jlpakun C.M. OOmas v Heopranudeckas xumus. M.:
Xumug, 2001.
3. Heopranumueckas xumusa / FO.Jl. Tperpsxos, JLW. Mapteienko, A.H.
I'puropees, AJO. ITusanze. T. 1, 2. M.: Xumus, 2001.
4. Xerou JIx. Heopramwueckas XWMHS: CTpOEHHE BEIIECTBA M pPEaKIMOHHASL
criocobHOoCTh. M.: Xumusg, 1987.
JononauTensHas muTeparypa
3. Hparo A. @usmnyeckue Metons! B xumun. 1. 1, 2. M.: Mup, 1981.
4. Kapanerssan M.X., [lpakun C.M. Ctpoenue Bemectsa. M.: Bricm. mk., 1978.
5. Vraii S.A. O6mias u Heopraumdeckas xumus. M.: Bercmr. mk., 2001.
4. ¥Yamnc A. CrpykrypHas Heoprauuueckast xumusi. T. 1-3. M.: Mup, 1987.
5. I'maaka H.JI. 3anayn u ynpaxsaenus 1o odmei xumun - M.: Materpan-IIpecc,
2011.-240 c.
OJNEeKTPOHHBIE PeCypPCHI
4. http://www knigafund.ru — Hayunas muteparypa.
5. http://elibrary.ru — Hay4nas snextponHas OuOIHOTEKA.
6. http://window.edu.ru/window/library/p rid=46879— Exqunoe oxHO mocTyma
K 00pa30oBaTeIbHBIM pPecypcaM.
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Tema 3. UHcTpyMeHTaIbHbIE MeTOAbl HCCJIEI0BAHHS B HEOPraHHYeCKOH
XHMHH

JuppakiroHHbIe METOJBI UCCIIeIOBaHUS: peHTreHo(ha30BbIH U
PEHTIeHOCTPYKTYPHBIH aHANKU3E], HeHTpoHOorpadus, 3eKTpoHorpadus.
CrnexTpaibHble METOBI HUCCIENOBAaHUS: AEKTPOHHBIE CIIEKTPH! B BUAUMON u Y ©-
obnactu. Konebarenpras cnekrpockornus — UK- 1 KOMOMHAIIMOHHOTO pacCesiHus.
Cnekrpockonusi  JIIP, SMP, SKP wu -pe3onancusie. HccrnemoBaHus
3JIEKTPOIPOBOJHOCTA M  MarHUTHOM  BOCIPHUMMYMBOCTU.  FccnenoBaHus
JMITONIBHBIX MOMEHTOB. MIMIieqaHc-CIIeKTPOCKOTIHSL.

Onrtrueckas W 3IEKTPOHHAS MUKpOCKONUs. JIOKaNbHBIM peHTreHO-CIeKTPATBHBIN
aHaJm3.

TepMmorpaBuMeTpUs ¥ Macc-CIIEKTPOMETPHS.

Vccnenopanue TOBEPXHOCTH METONAaMH PEHITEHO- MW (OTO3JIEKTPOHHOM
CIIEKTPOCKOIIMH, 0Ke-CIIEKTPOCKOIIHH.

OcHoBHas nuTepatypa
1. I'manka H. JI. O6mas xumus: yyebrnoe nocobue / H. JI. I'munxka, 2018. - 746 c.
2. Koposur H. B. OOmas xumus : y4eOHHK JUIS BY30B II0 TEXHHYECKHM
HanpasiaeHusaM u criennansHocTaM / H. B. Koposun , 2008. - 556 c.
3. Axmeros H.C. O0mas u Heopranwdeckas XuMmus. 3-¢ usa. M.: Berem. mik.,
1998.
4. Kapanerbauny M.X., [paxun C.J. OOmas u HeopraHnwdeckas XuMus. M.:
Xumust, 2001.
5. Heopranmmueckas xummsa / FO.JI. TperwsixoB, JLW. Mapteinenko, A.H.
['puropses, A.JO. [usanze. T. 1, 2. M.: Xumus, 2001.
6. Xprou JIx. Heoprammueckas XWMHS: CTPOCHHE BELIECTBA W PpEaKIMOHHAS
criocobHOCTh. M.: Xumus, 1987.
JononuurensHas mureparypa
6. Jlparo A. ®u3ugeckue MeTozs! B xumuun. T. 1, 2. M.: Mup, 1981.
7. Kapanersstan M.X., pakun C.1. Crpoenue BemecTsa. M.: Bricm. mk., 1978.
8. Vraii SI.A. OOmmas u Heoprauwdeckas xumus. M.: Bercur. k., 2001.
4. Yamnc A. CrpykTypHas Heopraaugeckas xumus. T. 1-3. M.: Mup, 1987.
5. I'manxa H.JI. 3agaun u ynpaxxHeHus 1o obmeit xumuu - M.: Marerpan-Ilpece,
2011.-240c.
6. Apremenko A.W. Oprasuueckas xumus. — M.: Beicm. mx., 2003. — 605 c.
7. BacunseB B.I1. Aranutudeckast xumust. B 2 4.- M.: Beici.mk., 2004.- 743 c.

JNEKTPOHHEIE PEeCYpCHI
7. http://www.knigafund.ru — Haygnas mureparypa.
http://elibrary.ru — Hayunast snextponnas 6ubnuorexa.
9. http://window.edu.ru/window/library/p rid=46879— Enunoe okHO HocTyma
K 00pazoBaTelbHBIM pecypcam.
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[Iporpamma BCTYIUTEILHOT'O DK3aMeHa 10 CIELIMANBHOCTH
«Heopranmyeckas xXuMmus» cocraBleHa B coorBerctBuu ¢  ®OI'OC BO,
yTBepXIeHHBIM Tpuka3zoM MunobOpHayku Poccum ot 30.07.2014 r Ne 869 ¢
y4eTOM MpoQecCHOHATRHOro cTanaapTa: Ilenaror npodeccroHanbHOro 00y4deHus,
npodeccHoHansHOro  00pa3oBaHysl M JOHOJHUTENBLHOTO Npo(ecCHOHAIBHOIO
obpazoBanus ot 8.09.2015 r, Ne 608 H. ¥ TPOrpaMMBI-MUHUMYM, pa3pabOTaHHOH
SKCIEPTHBIM COBETOM BpIciiel arTecTallMOHHOM KOMHMCCHHM MuHHCTEPCTBa
oOpazoBanus Poccuiickoit @epeparuy 10 HEOPTaHUYECKON XUMUH MPH yYaCTUU
Wucturyra obmeli u Heopranmdeckod xummm uM. H.C. KypnakoBa PAH u
MocKOBCKOro rocymapcTBeHHOro yHuBepcutera umMm. M.B. JlomonocoBa wu
yTIBepKaeHOH mnpukazoM MunoOpHayku PO ot 17.02.2004 Ne 697

IIporpaMMy cocTaBHIL:
HynapeB Brnamumup MBanosud, npodeccop kaheapsl XUMHM U OHOTEXHOJIOTHH

uM.B.B.Tyrypunoi -
I.T.H., mpodeccop @PF B.1.Iynapes

3aBelyIoIKi Kapenpsl XuMuUK U 6uoTexHonorud uM.B.B. TyTypunoit

I.X.H., Ipogeccop % C.H.Escradnes



