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I. OnucaHue MporpaMmbi:

Hacrtodmaa mnporpamMMa oxBaTblBaeT OCHOBOIOJIArawliyde paszeJbl
HEOpraHU4YeCKOM XUMHH, ee TeOpeTHUYeCKHe OCHOBBbI (CTpOeHHE BeIEeCTBa,
TEPMOJUHAMHKA Y KHUHETHKA), XMMHUI0 3JIEMEHTOB, CBOMCTBA U METO/bI
CYHTEe3a OCHOBHBIX KJIAaCCOB HEOPraHUYEeCKUX COeJUHEHUH, a TaKXe MeTO/bl
UX MCCJIeJOBaHUS.

II. OcHoOBHBIE pa3jesibl U BONPOCHI K IK3aMeHY:

1. PyHaaMeHTa/IbHbIE OCHOBbI HEOPraHM4YeCKON XMMUHU

1.1. IEPMOAWYECKUI 3AKOH JI.U.MEH/IEJIEEBA U CTPOEHUE ATOMA.

OcHOBHBbIE MpeJCTaBJEHUsA O CTPOeHUM aToMa. BosHoBas GyHKUUA U
ypaBHeHue llpeavHrepa. KBaHTOBble 4HWCJIa, pajUalbHOE W YIJIOBOE
pacnpegesieHUe 3JIEKTPOHHOM MJIOTHOCTU. ATOMHbIE OpOUTaH (s-, p-, d- u f-
AQ), ux sHeprum U rpaHUuYHble MOBEPXHOCTU. PacnpesesieHre 371eKTPOHOB
no AO. [IpyuHuun MUHUMyMa 3Hepruu. [Ipunuun Ilaysnu. AToMHbIe TepMbl,
npaBuia XyHga. CoBpeMeHHass $OpMyJIMpPOBKA NEPUOAUYECKOTO 3aKOHQ,
3akOH Mo3snu, crpykrypa Ilepuoaudeckon Cucrembl. KopoTko- U
JUIMHHOINIEPUOAHBbIM BapuaHThl [lepuoauveckoit Tabsunbl. Ilepuogbl U
IpYNIIbI.

3aKOHOMEPHOCTH U3MeHeHUs (QyHJaMeHTaJbHbIX XapaKTEePUCTUK
aTOMOB: aTOMHBIX U UOHHBIX PaZUyCOB, IOTEeHLMa/Jla UOHU3ALUH, IHEPTUU
CPO/CTBA K 3JIEKTPOHY U 3JIEKTPOOTPULATEJNBHOCTH.

I'panunpl Ilepuoaydeckort CrucreMel. [lepcieKTUBBI OTKPBITUS HOBBIX
3JIEMEHTOB.

[lepruoaIHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BELIECTB U OCHOBHBIX
XUMHUYECKUX COeJMHEHUH - OKCU/I0B, T POKCUIOB, TUIPUI0B, FaJIOT€HNU/|0B,
cy/1bQU/I0B.

1.2. XUMHUYECKAA CBA3b U CTPOEHUE MOJIEKYJI.

[lonATHE O nMpuUpoAe XUMUYECKON CBA3U. OCHOBHBIE XapaKTEPUCTUKH
XUMHUYECKOW CBfA3W: [JIMHA, 3JHEPrus, HANpPaBJIE€HHOCTb, NOJAPHOCTb,
KpaTHOCTb. OCHOBHBIE TUIIbl XUMHUYECKOW CBA3U.

OcHOBHbIE NOJIOXKEHUSI MeTo/ja BasieHTHbIX cBsizer (MBC). [lonaTue o
rubpujusanuu  opbutased.  HampaBjieHHOCTb,  HAacCbIIIAEMOCTb U
NOJIIPU3YEeMOCTb  KOBaJIGHTHOM  CBA3U.  BiudAHHWe  HemnoJeJIeHHBIX
3JIEKTPOHHBIX [1ap Ha CTPOEeHMe MOJIEKYJI, MoJeb ['uinecnu.

OcHOBHbBIE TIOJIOXKEHHSI MeTOJla MOJIEeKyJsApHbIX opbouTtanerd (MMO).
/IByXLleHTpOBbIE JIBYX3JIEKTPOHHbIE MOJIEKYJISApHbIe opo6uTaIu.
JHepreTuyeckue pauarpaMMmbl MO romodazepHbBIX U TreTeposafepHBbIX
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JIBYXaTOMHBIX MOJIEKYJl. JHEPrusl MOHU3AL MU, MAarHUTHbIE U ONTUYECKHE
CBOMCTBAa MoJieKyJ. MHoroneHTpoBble MO, runepBajJieHTHble U
3JIEKTPOHOAePUILIUTHbBIE MOJIEKYJIBL. [IpyuHLIMO M30J100aJIbHOTO
cooTBeTCTBUA. KOppesiailijMoHHbIE UarpaMMbl.

MonHasa cBa3b. MoHHaAs MoJenb CTpoeHHsI KPUCTaJLJI0B, 00pa3oBaHUe
VOHHBIX KPUCTAJJIOB KakK pe3yJibTaT HEeHaNnpaBJIEeHHOCTHU U
HEHACBILAeMOCTU HWOH-UOHHBIX B3aUMOJEWUCTBUU. WOHHBIM paguyc.
OcHOBHBIE THIIBI KPUCTA/UIMYECKUX CTPYKTYp, KOHCTaHTa MajesyHra,
3Heprusi MOHHOU pelleTKH.

MexmouieKyJiapHoe B3aUMO/JIEUCTBUE - OpPUEHTALUOHHOE,
VHAYKIUOHHOE U IMCIIepCUOHHOE. BolopoiHAA CBA3b, ee IPUPOAA.

BBeseHue B 30HHY0 Teoputo. O6pa3oBaHUe BaJIEeHTHOW 30HBI U 30HbI
NPOBOJMMOCTH HU3 AaTOMHBIX U MOJIEKYJISIPHBIX OpOHTaJel, 3anpelleHHas
30Ha. MeTaJ/ibl U IM3/1IEKTPUKU. ['paHULbI IPUMEHMMOCTU 30HHOM TEOPHUH.

1.3. KOMIIJIEKCHBIE (KOOPAMHALIMOHHBIE) COEAVUHEHUA.

OcHOBHbIE NOHATHUA KOOPAUHALMOHHON TEOPHUU. THUIBI KOMIIJIEKCHBIX
CoeJUHEHUN MO KJIAaCCUPUKALUW JIMTaHJOB, 3apsfly KOOpJHWHAILMOHHOU
cbeppl, YHCAy LEeHTpaJbHbIX aTOMOB. HoMeHK/JaTypa KOMIJIEKCHBIX
coeguHeHUM. U30Mepus KOMIJIEKCHBIX COeJUHEHU .

O6pa3oBaHUe KOOPJAMHALMOHHBIX COEJUHEHHWH B paMKaXx HOHHOU
Moziesd U npeacrtaBieHun Jibrouca. Teopuss MATKUX M KECTKUX KUCJIOT U
ocHoBaHUK [lupcoHa, ypaBHeHue [lparo-Beunanza. YcTOM4YMBOCTH
KOMILJIEKCOB B pacTBOpaX M OCHOBHble (QAKTOpbI, ee oOlpejesstollue.
KoHcTaHTBl yCTOWYMBOCTU KOMILJIEKCOB. JIaOUJIBHOCTL U HWHEPTHOCTb.
JHTPONUWHBIA BKJIAJ, B 3HEPreTUYECKYyH YCTOMYMBOCTb KOMILJIEKCOB,
COJIbBAaTHBIN 3P PeKT, XeJaTHbIA U MaKpPOLUKINYECKUN 3QPeKThl, MpaBuia
nukioB JI.A.Hyraesa.

[Ilpuposa XMMHU4YECKOUM CBA3W B KOMIUIEKCHBIX KOEJWHEHHUSX.
OcCHOBHbIE  TOJIOXKEHHUSI TeopuH  Kpuctaindeckoro mnoas  (TKII).
Pacuiensienve d- opb6uTaseil B OKTas[pUu4eCKOM M TeTpas[pU4ecKOM IMoJie.
JHeprus pacllenjieHusi, SHeprusl CapUBaHUs W 3HepPrus CTaOMJIU3aLUU
KpUCTa/ZINYeCKUM noJieM. CHeKTpOXMMHUYEeCKUU psij, JUraHgoB. JddPekT
Ana-Tessniepa 1-ro popa, TeTparoHaJbHOEe HCKaXKEHUE OKTa3JApUYeCKUx
KOMILJIEKCOB.

JHepreThyeckad JguarpaMMa MO  KOMIUIEKCHBIX COEJUHEHHUH.
[locTpoeHue rpynnoBbIX OpOuUTaJeld U UX B3aUMOJENCTBUE C OpOUTANSIMU
LeHTPaJIbHOTO aToOMa, O- W T-JOHOPHble M aKLeNTOPHble JIMTaHJBbL.
Ucnonp3oBanue TKII 1 MMO a1 00bSICHEHUS ONTUYECKUX M MarHUTHBIX
CBOUCTB KOMILJIEKCHBIX coeguHeHUM. Jluarpammbl TaHa63-CyraHo pJis
MHOT03JIEKTPOHHBIX CUCTEM.
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Kap6oHuibl, MeTaJJIOKapOeHHI, MEeTaJJIOLEeHbl, bynepubl.
KoMmniekchl ¢ MaKpoMKJIN4eCKUMU JIMTaHAaMU. [loiusiepHble KOMILJIEKCHI.
[TonnokcomeTasnnaTel. KiacTepbl Ha OCHOBE MEPEXOHbIX U HeMepPEXOJHbIX
3JieMeHTOB. KpaTHble CBS3U MeTaJlJI-MeTaJlJl, IOHSTHE O §-CBS3H.

MexaHU3Mbl  peakKLMd  KOMIUJIEKCHBIX  coeAWHeHUW. Peaknuu
3aMellleHus], OTILENJIEHUS] U NPUCOEJUHEHUs] JIMTaH[Jad, OKHUCJUTEJbHO-
BOCCTAaHOBUTEJIbHbIE  peaKkliMu. B3auMHoe BJIMSIHME  JIMTAaHAOB B
KoopAuHanMoHHOU cdepe. TpancBausinue U.U. YepHseBa. BHyTpuchepHsbie
peakiu JUTaH/J0B.

[IpuMeHeHHEe KOMILJIEKCHBIX COEJMHEHUNA B XUMUYECKON TEXHOJIOTHH,
KaTaJsih3e, MeJIMLIMHE Y 3KOJIOTHH.

1.4. OBIIWE 3AKOHOMEPHOCTHU ITPOTEKAHUA XUMUYECKHX PEAKLIM.

OcHOBHbIE TMOHATHUA U 33a4a4YU XWUMUYECKOM TEpPMOJAUHAMHUKHU KakK
HAayKU O MpeBpalleHUAX 3HEePTYMU IPH NMPOTEKAaHUU XMMUYECKUX peaKLUH.
TepMoamuHaMuyeckass cuctTeMa, mapamMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.
[lepBBbIY 3aKOH TePpMOAMHAMUKU. BHyTpEeHHAA S3HEPTUA U ee U3MEHEeHUe NIPU
XUMUYeCKUX U (a30BbIX MpeBpalleHudax. IJHTaabnudA. Cra”HjgapTHOe
COCTOSIHWE U CTaHJApTHble TEeIUIOTBl XMMHU4YeCKUX peakyuu. Tersora u
HTa/bNIUA 00pa3oBaHUA. 3akoH [ecca. JHepruu XHMMHUYECKUX CBSI3eH.
TensoemkocTs, ypaBHeHue Kupxroda.

ObpatuMble W  HeoOpaTHMMble  mpoueccbl. BTopoil  3akoH
TEPMOJAVMHAMUKU. IJHTponus U ee (QU3UYECKUH CMBbICJI, ypaBHEHHE
boabimaHa. CraHpapTHasd 3HTpONMA. 3aBUCUMOCTb 3HTPONMU  OT
napaMeTpoB COCTOsIHUA. JHeprusa [nb66ca. HampaBieHWe XUMHUYECKHUX
NpOLLECCOB, KPUTEPUU CAMONPOU3BOJIBHOIO INPOTEKAaHUA peakluud B
M30JIMPOBAHHBIX U OTKPBITHIX CUCTEMAX. XUMHUYECKUH NOTeHLMal. YCI0oBUe
XMMHUYECKOI0 paBHOBECHS, KOHCTAHTa paBHOBecUs. 30TepMa XUMUYECKOU
peakuuu. Pa3oBble paBHOBECHs, YUCJIO CTeleHed CBOOOJAbI, MpaBuao (a3
'n66ca. PazoBble fUarpaMMbl OHO- U IByXKOMIIOHEHTHBIX CUCTEM.

CKOpOCTb XMMHYECKOW peaKLMM, ee 3aBUCHMOCTH OT HIPUPOJABI U
KOHIIEHTpAL MM peareHToB, TeMmIiepaTypbl. [lopanok peakuuun. KoHCTaHTHI
CKOPOCTU M ee 3aBUCUMOCTb OT TeMIlepaTypbl. YpaBHeHUe AppeHHUyca.
JHeprusi aKTUBALlMU U TNOHATHE 00 aKTUBHPOBAaHHOM KOMILJIEKCE.
Ob6paTuMble peakUUHU. 3aKOH JleMCTBYIOIIUX Macc. BiavsHue kaTasusaTtopa
Ha CKOpPOCTb peakluu. [OMOreHHbIM M reTeporeHHbId Katanus. [lonaTue o
L[eMHbIX U KOJIeOaTeJbHbIX peaKLUsIX.

1.5. PACTBOPBI U 3JIEKTPOJINTHI.
CoBpeMeHHble NpeJiCTaBJeHUs] O NpUpoJe pacTBopoB. OcobeHHOCTU
KUJKUX pacTBOpPoOB. [lOpsi/loK B XUAKOCTAX, CTPYKTYpa BOJbl U BOJHBIX
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pacTBopoB. Cnenydrka peakMid B BOJAHBIX U HEBOJHbIX pacTBOpax. 3aKOH
Paynsa. Ocmoc.

Teopuss 3/1eKTpoOJMTUYECKOW auccouvanyd. MoHHOe mpoun3BefeHHe
BOJbI U ero 3aBUCMMOCTb OT TeMIepaTypbl. BogopoaHbli nokasartesnb pH,
mkasia pH. Kucaotel 1 ocHoBaHud. [IpoTosutuyeckasa teopusa bpeHcTena-
Jloypu. CompsxkeHHble KUCJOTBI U OCHOBaHUA. ['maposin3. CoBpeMeHHble
B3IJIA/Ibl HA IPUPOAY KUCJIOT U OCHOBAHUM.

CunpHble U cjabble  3JIEKTPOJMUTBHI.  3aBUCUMOCTb  CTENEHHU
3JIEKTPOJIMTUYECKOW [JUCCOLMALUUA OT KOHLEHTpALMM, TeMIlepaTyphl,
IpUPOJbI PAaCTBOPUTEJIS], IOCTOPOHHUX 3JIEKTPOJIMUTOB. 3aKOH pa3baBJieHUs
OctBasnibaa. OCHOBHbIE MOHSITUS TEOPUU CUJIbHBIX 3JIEKTPOJUTOB /lebas u
XI0KKeJid.

[Ipov3sBeseHne pacTBOPUMOCTH. JIMHAMUYyecKkoe paBHOBecuUe B
HaCBbIIEHHbIX pPaCcTBOpPAaX MaJIOPaCTBOPUMBIX CUJIBHBIX 3JIEKTPOJIMTOB U
baKTophl, ero cMellarlIye.

JJIeKTPOXUMHUYECKHEe CBOMCTBA pPacTBOPOB. ComnpsKeHHbIe
OKHWCJIMTE/IbHO-BOCCTAHOBUTEJIbHbIE TMapbl. JJIEKTPOAHBIM IOTEHLHaJl.
OKUCIM-Te/IbHO-BOCCTAHOBUTE/IbHBIE  peakKUUW U HUX  HallpaBJIeHHUe.
YpaBHeHue HepHcra. [luarpammel Jlatumepa v pocra. I1eKTPOIus.

1.6. OCHOBbI U METO/ZbI HEOPTAHUYECKOI'O CUHTE3A.

[IpaMoi cuHTe3 coeJMHEHUU U3 NIPOCThIX BellecTB. Peakyu B ra3oBou
¢da3e, BOAHBIX U HEBOJHBIX pacTBOpax, paciljiaBax. MeToJ XUMHYECKOro
OCaXkJeHHs U3 ra30BOU (a3bl, UCMOJIb30BAHUS HAJKPUTUIECKOTO COCTOSTHUSL.
3o0/b-resib MeTOA. [MApoTEepMaibHbIN CUHTE3. TBepAO0QPa3HbI CUHTE3 U €T0
0COOEHHOCTH; UCN0JIb30BaHUE MEXaHOXUMUYECKOW aKTUBaLlMU. XUMUYECKHE
TPAaHCIIOPTHbIE  peakUUuh JJA CUHTe3a U  OYUCTKU  BeLlecCTB.
doToXMMHYECKHE M 3JIEKTPOXUMHYECKHMe MeToJbl cuHTe3a. [IpuMeHeHue
BaKyyMa Y BbICOKHUX JlaBJIeHUM B cuHTe3e. OCHOBHbIE MeTO/bl pa3/ieJIeHUs U
OYMCTKHU BewlecTB. MeToAbl BbIpAlIMBAHUA MOHOKPUCTAJJIOB M MX
KJaccupuKalusl.

2. XuMus 3J1IEMEHTOB
2.1. XUMHA s-3JIEMEHTOB.

[TosioxxeHue s-azieMeHTOB B [lepuojuueckor crucTeMe, 0COOEHHOCTH
3JIEKTPOHHOUM KOHPUTYpalMU. XapaKTepHbIe CTelleHU OKUCIeHUS.

Bomopoa. Ocoboe mosioxkeHue Bojiopojia B I[lepuoinyeckoil cucreMme.
M3oTonbl Bojoposaa. MeTozbl MOJydeHHS BOJOpoJa B JiabOpaTOpPHUM U
NPOMBILIJIEHHOCTH, «3eJIeHbI» BoAopoh. PHU3MKO-XMMHUYECKHME CBOMCTBA
BOJZIOpO/A. 'uapuibl U 1704 KJaccupuKaius. OKuCcAUTENBHO-
BOCCTAaHOBUTEJIbHbIE CBOWMCTBA BOJOpoJia. Boja - cTpoeHue MOJIEKYJbI U
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CTPYKTypa KUAKOTO cocTossHUA. CTpyKTypa JibJa, KJaaTpaThl. [lepokcup,
BOJ0PO/ia, €r0 NMOJIy4eHHe, CTPOEHUE U OKUC/IU-TEJbHO-BOCCTAaHOBUTEJIbHbIE
CBOMCTBa.

JdsnieMeHThI 1-# rpynnbl. O61as XxapaKTepUCTUKA I'pynnbll* OCHOBHbIE
KJIACCbl XUMUYECKUX COeJUHEHUU — NT0JIy4eHue U cBoMCTBa. HepacTBopuMble
cosii. OCOGeHHOCTU XUMUHU NUTHUA. [IpuMeHeHHe 1eJI0YHbIX MeTa/IJIOB U UX
coeJINHEHUH.

JyieMeHThI 2-U rpynnbl. 001as XapaKTEPUCTUKA Ipynnbl.* OCHOBHbIE
KJIacChl XMMUYECKUX COeJUHEHUU — MoJiydyeHHe U cBorcTBa. OCOOEHHOCTH
KOMILJIEKCOOOPA30BaHUsS S-MeTa/ioB. OCOOEHHOCTHM XUMHUU OepuIIus U
MarHus. CXOACTBO XUMMHUM Oepu/iusd U JUTUA. [[puMeHeHUe OGepuJiud,
111eJI0YHO3eMEeJIbHBIX MeTa/IJIOB U UX COeJUHEHUH.

2.2. XUMUA p-2JTJEMEHTOB.

[TonioxxeHue p-asemeHTOB B Ilepuoauueckoit cucteme. OCOGEHHOCTH
3JIEKTPOHHOU KOHUTrypaluud. XapaKTepHble CTelNeHW OKUCJIeHus. Me-
TaJlJIbl, HEMeTaJ/lJIbl, MeTaJJIOUJbl CPeAU P-3J1eMeHTOB. 3aKOHOMEPHOCTHU B
M3MEeHEeHUHU CBOWCTB BO 2 U 3 IepUoJax.

JdsneMeHTbl 13-M TIpyNIbIL Obmasg xapaKTepUCTUKA TCpPynnbL*
OcobeHHOCTH XMMHUU 60pa. BopoBoAOPO/IbI, KJIacTepHblE COeIMHEHUST H60OPa,
npaBuwio Yauaa. KommiekcHble rujipo6opaThl, 60pa3oJi, HUTPUA Oopa:
0COOEHHOCTH UX CTPOEHUS U CBOWCTB.

Oxkcup anroMUHUA. AJTFOMUHATBI U TUAPOKCOAJIOMUHATEL. ['asioreHu bl
anoMuHusa. KommiekcHble coelUHeHUs ajioMUHUsA. CIJlaBbl aJIOMUHUSL.
AntoMoTtepmusi. AMQOTEPHOCTb OKCHUJOB Ta/UIUSl, HWHAUA UM TaJJUS.
Oco6enHoctu xumuu TI(I). [[puMeHeHne 60pa, aJlOMUHUS, TAJIUS, UHANS,
TaJIJIUS U UX COeJUHEHU .

dnemeHThl 14-ii rpynnbl. O6Omasg xapaKTepUCTUKA TCpynnbL*
Oc06eHHOCTY XMMHUHU aJZIOTPONHBIX MOAUPUKaALUH yrieposa. PysiepeHbl U
ux npousBoJHble. HaHoTpyoku. Kap6uabsl MmeTtannoB. CHHUIBHAS KHUCJOTA,
OUaHUZbl, JAulOyaH. PoJaHOCTOBOZOpOAHAsA KHUCJAOTA M POJAHUJBIL.
Cepoyruiepos. ®peonbl U ux npuMeHeHue. Okcuzpl yrieposa. KapooHUbL.
Kap6oHaThl.

Okcuabpl KpeMHHUS], TepMaHus, O0JioBa M CBUHIA. KBapy u ero
nosumMopdHble Moaudukauuu. KpeMHHeBass KuCJOTAa UM CUJIMUKATHL

1 (*) [Ilpumevanue. 06111as XapaKTEPUCTHUKA TPyl BKJIOYAET B cebs:

1) [TonoxkeHue rpymnsl B [lepruognyeckon cUcTeMe.

2) JJIeKTpOHHAas KOHQUTypalus aTOMOB.

3) M3MeHeHUe B rpylle OCHOBHbIX aTOMHBIX XapaKTepUCTHK: pa3MepPOB aTOMOB,
NOTeHLMa/I0B UOHU3AIUY, CPOACTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTH.

4) M3MeHeHUe B IpyIiie OCHOBHbIX QU3UYECKUX U XUMUYECKHUX CBOWCTB MPOCTHIX BELECTB,

OCHOBHbIE XapaKTEepPHbIE CTeII€HU OKHCJIEHUA.
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['asoreHnapl KpeMHUs], KpeMHe(PTOPUCTOBOAOpPOAHAsA Kuciaora. Kapboup
KpeMHUda. KoMIlJIeKCHble coeJUHEHUd 0JiI0Ba W CBUHLA. [IpuMeHeHue
NPOCTBIX BeUIeCTB U COeJAVMHEHUM 3yieMeHTOB 14-u rpynnel. [loHdaTtue o
NOJIYyNIPOBOAHUKAX. CBUHIOBbIM aKKYMYJIATOP.

dneMeHThl 15-  rpynnbl. 0O6wasg XapaKTepUCTUKa TpynnbL*
3aKOHOMEPHOCTH 06pa30BaHUS M NPOYHOCTb NMPOCThIX U KPATHBIX CBSI3€M B
rpynne. OcobeHHOCTU XMMHUHU a30Ta. [[pobseMa cBA3bIBaHUSA MOJIEKYJIIPHOTO
azota. OCHOBHbIe MeTO/bl CBA3bIBaHUA a30Ta. OCOOGEHHOCTH aJJIOTPOMHbIX
Moaudukanu pocdopa.

[uapuapl asieMeHTOB 15-U rpynnbl: MOJy4YEHUE, CTPOEHUE MOJIEKY.I,
ceorcTBa. Conmv ammoHud. XKUAKUKA aMMHaK KakK pacTBOpUTeJb. ['MapasuH,
TUAPOKCUJIAMUH, a30TUCTOBOLOPOAHAA KUCJIOTA.

[anorenuapl 3snemeHTOoB 15-i1 rpynnbl, NOJy4eHUe, CBOWCTBA,
TUPOJIN3.

Kucnopoanbie coenvHenuss azota. OcobeHHoctru xuMuud NO u NOo.
A30THad, a30TUCTasg KUCJAOTBI U HX COJIU: IIOJIy4eHUe, CBOMCTBA U
OKHUCJIUTEJIbHO-BOCCTAHOBHUTEJIbHAsAA CIOCOOHOCTD. Jluarpamma ®pocra anas
coeJMHEHUH a30Ta.

Kucnopoaubie coenunenus ¢pochopa: OKCHUABI, KUCJIOTBI U HUX COJIU.
CpaBHeHHE CBOWCTB KUCIAOT ¢ochopa B pasHbIX CTENEHSAX OKUCIEHHS.
KonzencupoBannbie ¢ocdopHble KucaoTbl U nosudocdatel. OKCUAbI
MBIIIbSAKA, CypbMbl U BUCMyTa. ['MAPOKCHABI U KUCJIOPOLOCOJepKallue
KHCJIOTBI MBILIbSAKA U CYPbMBI U UX COJIM. CpaBHEHHE CUJIbI KUCJIOT B IpyIIIIE.
Cynbduabl ¥ TUOCOJIH.

[IlpuMeHeHHe MNpPOCTHIX BeLECTB U COEJUHEHUW 3J1eMeHTOB 15-i

rpynnbl. Yao6penus (NPK). Ceippe pss mnosiydyeHus yA00peHU.

[Tonyyenue a30THBIX ¥ GOCPOPHBIX YI0OPEHUH.

dnemeHThl 16-i1 rpynnbl. OOmasg xapaKTepUCTHKA TCPyNNbL*
OcobeHHOCTM XMMHUMU Kucaopoga. CTpoeHUMe MOJIEKYJIbI KUCI0POAA,
00bsicCHeHHMe ee TmapaMarHetusma. O30H U O030HUABL. AJIJIOTPOINHBIE
MOUDUKALMU CEPBI U UX CTPOEHHUE.

Knaccupukanua  okcugoB. [lpocThie U C/IOXKHBIE  OKCHU/JBI,
HeCTEeXMOMeTpUs OKCHUAO0B. [HUApOKcUAbl M  KUCIAOTHL. [lepokcuppi,
CYyNepOKCU/IBI.

CepoBogopoa u cyabduppl. [lonucynbduapl. Cyabdpanbl. OKCU/bI CEPBI,
KUCJOTBI ©U UX CcoJd. [loJIMTUOHOBBIE KUCJAOTBI U  MOJUTUOHATHI.
Kucnopognble coeguHeHus ceseHa W Teyutypa. CpaBHeHHWe CHJIBI,
YCTOMYUBOYTH 7| OKHMCJIMTEJIbHO-BOCCTAHOBUTEJIbHBIX CBOMCTB
KHCJIOPOJHBIX KUCJIOT B FpYIIIIE.

['asioreHu bl cepel, cesieHa U TeJiypa.
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[I[puMeHeHHe NpPOCTBHIX BelleCTB U COeJUHEHUW 3JeMeHTOB 16-u
IpyNIbI.

dnemeHThl 17- rpynnbl. O6wasg XapaKTepUCTUKA TpynnbL*
OcobeHHOCTH XUMUHU dTOpa U acTaTa. OKMCIHUTE/IbHbIE CBOMCTBA rajloreHoB.
B3auMoelicTBHe rajoreHoB C BOOM.

l'anoreHoBogopoapl.  IlosydyeHue, cBoWCTBAa. 3aKOHOMEPHOCTh
M3MEHEHUs  CBOMCTB  TaJIOTEHBOJAOPOJHBIX  KHUCJOT B  TCpyIIe.
Knaccudukanusa rasoreHuioB. MexrajoreHHble COeJUHEHUS: CTPOEHUE U
CBOMCTBa.

Kucnopoanbie coenrHeHUst rasoreHoB. OCOGEHHOCTHU OKCH/IOB XJIOpaA.
Kuciopogconep:xaiiye KUCIOTHI TaJOTeHOB W uUx cosik. ComocraBiieHUe
CWUJIbl, YCTOUYUBOCTA U OKHUCJIUTEJbHO-BOCCTAHOBUTEJBHBIX CBOUCTB
KHACJOPOJAHBIX KHUCJOT TraJIorTeHOB, auarpamma Ppocrta [/ rajJoreHOB.
ConocTtaByieHUE CUJIbI, YCTOUYMBOCTU U OKUCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX
CBOMCTB KUCJIOPOJAHbBIX KUCJIOT 3JIEMEHTOB 3-T0O NEPUO/A.

[IpuMeHeHHe raJloreHOB U UX COeIUHEHU .

dnemenThl 18-ii rpynnbl. OOmasg xapaKTepUCTHKA TCpynnbL*
CoeiuHeHUs 06JIarOPOAHBIX Ta30B M NPUPOJA XUMHUYECKOW CBSI3U B HHUX.
['mapathl 6y1aropoAHbIX ra3oB. PTopu/ibl, PTOPOKOMIIJIEKCHI U KUCJIOPOJHbIE
coeJIMHEeHHUs 6J1aropo/iHbIX ra3oB. [I[puMeHeHUe 6J1aropoAHbIX T'a30B.

2.3. XUMHUA d-3JIEMEHTOB.

[Tonoxenue d-asemeHTOB B [leproauyeckoil cucteMe. JJIEKTPOHHOE
CTPOEHHE U OCHOBHbIEe CTeleHU OKUcCIeHUA. CocOOHOCTh d-3/IEMEHTOB K
KOMILJIEKCOOOPA30BaHUIO. 3aKOHOMEPHOCTU H3MEHeHHs CBOWCTB d-
MeTaJioB B 4, 5 u 6 nepuojax. [Ipupojsa d-cxkaTus U ee cieiCTBUSI.

JdneMeHThl 3-i rpynnbl. 061asg XapaKTepUCTUKa Ipynnbl* OKcUAbI,
ruApokcu/ bl U ¢propuabl MetaioB IIIb rpynnel - nosyyeHue ¥ CBOUCTBaA.
KomnniekcHble coegrHeHus. OCOOEHHOCTH XUMHMU CKaHAus. [I[puMeHeHue
MeTaJIJIOB U UX COeIJUHEHU .

JdneMeHThl 4-i1 rpynnbl. O61asg xapaKTepUcTUKa rpynnbl* OKCU/bI,
TUJIPOKCU/bI U OKconpousBoAHble.['aoreHnapl. CHOCOOHOCTD METaNI0B 4-1
rpynnbl K KOMIIJIEKCOOOpPa30BaHUI. 3aKOHOMEPHOCTH B CTaOWUJIBHOCTHU
pa3/IMYHBIX CTelleHeHd OKUCJIeHUs. BiusgHMe JIaHTaHOUJHOrO CXKaTUSA Ha
cBoucTBa rapHus. [[puMeHeHne TUTAHA U [TUPKOHUSA U UX COeJUHEHUM.

JdyeMeHTHI 5-U rpynnbl. O61as XxapakTepucTUKa rpynnbl* OKcubl U
rajoreHuzibl. BaHazgaTel, HHMOOAThl W TaHTaJaTbl. CHOCOOHOCTH K KOM-
IJIEKCOOOPa30BaHUID M 00pa30BaHUIO KJACTEPOB. 3aKOHOMEPHOCTH B
CTaOMJIbHOCTU Pa3JIMYHbIX CTelneHed oKucaeHHUd. [luarpamma ®pocra ajs
coefuHeHUM BaHausA. ConocTaBJeHHe CBOMCTB coeiMHEHUN BaHaausd (V) u
docdopa (V). [[pumeHeHUe BaHa AW, HUOOMS, TAHTaJ/a U UX COeJJUHEHU .
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JsieMeHThl 6-i1 rpynnbl. O6LaA XapaKTepUCTHKa rpynmnbL* OKCUABI,
rajioreHupl U cyjibpuapl. CpaBHEHHE CBOMCTB XPOMOBOM, MOJIMOJEHOBOU U
BOJIbPPaMOBOM KHUCJOT U UX coJiekh. OCOOEHHOCTU KOMIIJIEKCOOOpa30BaHUS.
Knactepol. bpoH3bl. [lo/IMOKCOKUC/IOTBI W UMX COJIM. [lepoKcuppbl.
OKMUCIMTE/NIbHO-BOCCTAHOBUTE/IbHBIE ~ CBOMCTBA  COeJUHEHUW  XpPOMa,
3aKOHOMEPHOCTH B CTAOWJIbHOCTU pa3/IMYHbIX CTelNeHeld OKHUCJIEeHUSI.
[IpumMeHeHUe XpoMa, MOJIMO/IEHA U BoJibPpaMa U UX COEJTUHEHU .

JneMeHThl 7-dW rpynnbl. O6mas xapaKTepuCTHKa rpynnbL*
Kucsopoanble coefuHeHUss MapraHia, WX KHUCJIOTHO-OCHOBHblE U
OKHUCJIUTEJNIbHO-BOCCTAHOBUTE/IbHbIE CBOWCTBa, Auarpamma Ppocra a4
coefrHeHUH MapraHua. CTabUIbHOCTb COEIMHEHUN MapraHlia B pa3/IMYHbIX
cTeneHsaX okuciaeHUs. OCOGEHHOCTH XMMHUU TexHeLUsd U peHuUs. KiacTtepsl
peHus. PeHueBas kucjoTa U neppeHarTsl. [IpyMeHeHne MapraHLa, TeEXHELUs
Y peHUsl.

dnemenThl 8-U, 9- u 10-i rpynn. O6mas XapaKTepUCTUKaA rpynm*
O6ocHOBaHUeE pa3jesieHus 3JIEMEHTOB Ha CEMENCTBO eJjie3a Y MJIaTUHOBBIE
MeTaJllbl, OTPaHUYEeHUS 0AX0/a.

CeMelCcTBO Keje3a: MeTOAbl MOJydeHUS U (QU3MKO-XUMHUYECKHe
CBOMCTBA >KeJie3a, KobasbTa U HUKess. [losydyeHue dyyryHa u ctanu. OKcHabl
U TUJPOKCUZBI, TaJoreHuAbl U cyabduabl KoMmsekcHble coefUHEHUs,
O0COOEHHOCTU KOMIIJIEKCOB € d® kKoHUrypaunuel LeHTpPaJbHOrO aToMa.
Kopposus xenesa u 6opnba ¢ Hell. [I[puMeHeHHe Kese3a, KobasbTa U
HUKeJIs.

[lnaTuHOBBIE MeTa/ibl: OCHOBHBIE KJIaCcChl KOMIIJIEKCHBIX COeJMHEHUU
IJIATUHOBBIX MeTaJIJIOB. OKCU/IbI U TajJloTeHU/bl MJIATUHOBBIX COEJUHEHUH.
Pazzesenre n1aTUHOBBIX METAJIJIOB U UX IPUMEHEHMUE.

dnemeHThl 11-i rpynnbl. O61asa XxapakKTepUCTUKA rpynnbl.* OKcubl U
rugpokcuabl, Meab-kucaopogHble BTCII. T'anoreHuasl U rajoreHuHble
KoMIiekchl. Cynbduabl. U3MeHeHUe B YCTOWUYMBOCTU CTENEHEN OKHCJIEHUS
aJieMeHTOB B rpynne. KoMmmiekcHble coefuHeHUs1. [IpumeHeHue Menu,
cepebpa u 30J10Ta.

dnemeHThl 12-ii rpynnbl. O6Omasg xapaKTepUCTUKA TCpynnbL*
Oco6eHHOCTH MOArpyNnbl IUHKA B KayecTBe MPOMEXYTOUHOW MEXAY
NepexoJHbIMK W HelNepexoAHbIMU MeTa/ilaMu. OKCUAbI, THAPOKCHU[BI,
rajoreHuzibl U cyJbou/bl. AMasbraMmbl. 0COGEHHOCTH COEIMHEHUW PTYTH B
cteneHU oOkucjaeHUuss +1. CHOCOOHOCTbL K KOMILJIEKCOOOPA30BaHUIKD U
OCHOBHbIE THUIIbl KOMILJIEKCOB IIMHKA, Ka/IMUS U PTYTH. [[puMeHeHUe 1IMHKAQ,
KaJIMUSI U PTYTH.

2.4. XUMUA f-3JIEMEHTOB.
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O6wasa xapaktepuctuka f-asemeHTOB.* (OCOOEHHOCTHM CTpPOEHHUSA
3JIEKTPOHHBIX 000/104eK aToOMOB. JlaHTaHWAHOE U AKTUHHUAHOE CXKaTHe.
CxoACTBO U pa3/inyve JAaHTAHOUJ 0B U aKTUHOU/IOB.

CeMelCTBO JIAaHTAaHOWZAOB. MeToAbl TOJlyYeHUs], pas3zesieHuss U
$GU3UKO-XMMUYECKHE CBOMCTBA MeTaJ/I0B. CTeNeH! OKUCJIEHUS 3JIEMEHTOB U
3aKOHOMEPHOCTU MX U3MeHeHUs1 B psaay. OCHOBHbIE KJIACChl XMMHYECKHUX
COeIMHEHUN - ToJlyyeHUe W CBOWCTBAa. KoMmjekcHble coelMHEHHUS
JIJaHTaHU10B. 0COOEHHOCTH XUMUU 1iepus U eBponus. ConoctaBaeHue d- u f-
3JIeMeHTOB 3 rpynnsl. [[pyMeHeHMe JaHTaHOUL0B.

CeMeicTBO akKTUHOUJ0B. OOOCHOBaHME AKTHHOMUJHOM TEOPUHU.
MeTonbpl mnoJiydyeHU U (PU3UKO-XMMHUYECKUE CBOWCTBA aAKTUHOW/IOB.
Ocob6eHHOCTH pa3zesieHus] aKTUHOU/0B. CTeleHU OKUCJIEHUS aKTUHOUJ OB U
3aKOHOMEPHOCTU MX U3MeHeHUs1 B psaay. OCHOBHbIE KJIACChl XMMHYECKHX
COeIMHEHUH aKTUHOWAOB - TMOJy4eHHe U CBoHcTBa. KoMiiekcHble
coeIMHEHUS1 aKTUHOWUAOB. OCOOEHHOCTM XWUMHUHU TOpPUS M ypaHa.
ConocTaB/jieHHEe aKTHUHOUZOB C d- asieMeHTaMu 6-ro nepuoga. [[pumenenue
aKTUHOU/IOB U UX COEJIMHEHHUH.

3. O6mue npeacraB/ieHus 0 pU3UUYECKUX METOAAX UCCIeJOBaHUA B
HEeOpraHu4ecKov XuMHH
JudpaKLMOHHbIE METOJbl MCCHeLOBAaHUSA: peHTreHo(da3oBbIA U
PEHTreHOCTPYKTYPHBIN aHa/IM3bl, HEUTpOHOrpadus, 3JIeKTpOHOTrpadusl.
CnekTpa/ibHble METO/Jbl MCCJIe[0BAaHUS: 3JE€KTPOHHbIE CHEKTPbl B
BUgUMON U YP-obsactu. KosebatenbHas cnektpockonus — UK u komb6uHa-
LIUOHHOTO paccesdHus, JroMuHecueHuud. Cnekrpockonuda P, AMP, AKP u y
- pe3oHaHcHad. EXAFS-cnektpockonusa. CHeKTPOCKONUA LMPKYJAPHOIO
(kpyroBoro) auxpousma.

UccrnenoBanuda 3JIEKTPONPOBOJAHOCTH 51 MarHUTHOM
BOCIIPUMMYUBOCTU. HcciefoBaHUS JUIOJbHBIX MOMEHTOB. HWmmenaHc-
CIIEKTPOCKOTHUS.

OnTuyeckass W 3JIEKTPOHHAsA MHUKPOCKONUsSA. JIOKaJbHBIM pPEHTreHO-
CIIEKTpPaJIbHbIM aHAJIU3.

TepMuyeckni aHanus. TepMmorpaBUMeTpUs U MacC-CIEKTPOMETPHS.

UccnenoBaHue NOBEPXHOCTH METO/laMH PEHTTEHO- 51
$OTO3/IEKTPOHHOM CIIEKTPOCKOIUHU, O3Ke-CITEKTPOCKONUHU U T.I.

III. KpuTepuu oneHUBaHUS

Kpn’repmd U IMOKAa3aTeJ/IM O€HUBAHHUA OTBETA HA JK3aMEHe

1 2 3 4
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He-
y/IOBJIETBOPUTEJ/ILHO

YAOBJIeTBopPITeJIbHO

Xopo1uo

OT/IMYHO

®dparmMeHTapHblEe
3HAHUS aKTyaJIbHbIX
npo6JieM u
TEeHJIEeHIIUN B
pPa3BUTHUU
COBpPEMEHHOU
HeopraHU4YecKou
XUMUH

HenosiHbIe 3HaHUA
aKTyaJIbHbIX IP06JIEM
U TeHJeHLIUH B
pa3BUTUHU
COBpPEMEHHOU
HeopraHuYecKou
XHUMUU

CdopmupoBaHHbIE, HO
cojiepkaliue
OTJleJIbHbIE TPO6eJIbl
3HAHUS aKTyaJIbHbIX
npo6JieM U TEHAEHIUN
B Pa3BUTHU
COBpPEMEHHOMU
HEeOpraHU4YeCcKou
XUMUHU

CdopmupoBaHHbIE U
cucTeMaTHU4iecKue
3HAHUS aKTYyaJbHbIX
npo6JseM 1
TeHJIeHLIUH B
pPa3BUTHUHU
COBpEMEHHOU
HeOpraHUuYecKou
XUMUHU
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