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1 Hesn u 32124y U3yYeHHUs TUCHUNIHHBI

1.1 leanp AuCHUNIINMHBI

Ob6ecrieueHue MpodecCHOHANTBHON MOATOTOBKH acCUPAHTOB B 00JIACTH HEOPTraHUYECKOU
XHAMHUH.

1.2 3aga4yu AUCHUNJIMHBI

dopmMupoBaHUE TOTOBHOCTH

— (opmynupoBarh o0IIHE,
HEOPraHUYECKOW XHUMHUU;

— OCYIIECTBJIATH OTOOp M pPEaTu3alliio COJEpKaHus y4eOHOro Marepwaia B o0JacTw
HEOPraHMYECKOW XMMHUU B COOTBETCTBUH C LEJISIMHU U 33/J1a4aMU MOJITOTOBKH CIEIIHATKCTOB 110
cnenuanbHOCTH «Heopranuueckas XuMus»;

— BBIOMpAaTh ONTUMAIBHBIA JJISl BBITIOJHEHUS KOHKPETHOH HAaydyHOW WM HAy4dHO-
TEXHUYECKOH 3a/1a4i METO/I UCCIICAOBAHMS,

— TPEJICTABIIATh PE3YJIbTAaThl HAYYHBIX UCCIICAOBAHUIN B 00JIACTH HEOPTaHUYECKOW XUMHHU
B HAy4YyHO-TIONYJSIPHOM BHJIEC M TPaHCIUPOBaTh HX IOCPEACTBOM CpPEACTB MacCOBOM
uHpopmanuu.

cnenuduyeckue W YaCTHBIE 3a7a4ud B  o01acTu

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «Heoprannyeckass xumus (KaHAMJATCKUNA 9K3aMEH)»
BapuaTuBHOU yacT bioka 1 «uciuminael (MOAYIH)» yueOHOTO TIJIaHa.

Nzydyenuro nucuuruinabl «Heopranmdeckass xuMusi (KaHAUIATCKUNA HK3aMEH)» JIOJKHO
MPEANIECTBOBATh M3YUYCHHE TaKUX IJUCHUIUIMH, KaK «COBpPEeMEHHBIE METOIbI HCCIEHOBAHUS
HEOPraHUYECKUX BEIIECTBY», «XUMHs f-2IIeMEHTOBY.

OTHOCUTCA K

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHHsl MO JMCHUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH MPOrpaMMbl
W3yuenus naHHo# yuyeOHON TUCHMIUIMHBI HalpaBieHO Ha (opMUpOBaHHE KOMIIETEHIIMU

OITK-2, TTIK-1.

e Wnpexc Conepxanue B pesynbprare n3ydeHus: yueOHOH TUCUUTUINHBI
" | koMIieTe | KOMIEeTeHIH (Win e€ o0yyJaronecs JOJKHBI
AL HIIUU JacTH) 3HATh YMeETh BJIA/IETh
1. OIIK-2 | 'oroBHOCTB aKTyaJbHBIE BBISIBIIATD HaBBIKAMU
OpraHu3oBaTh  paloTy | Hay4yHBIE Haubosee BBISIBJICHUS u
HCCIIEIOBATEIBCKOTO poOIEMBI B | aKTyaJIbHbIE MOCTaHOBKHU
KOJJICKTHBa B 00JacTu | o0yacTu TEMBl ~ HAay4YHO- | aKTyaJIbHBIX
XMMHH U CMEKHBIX HAYK | HEOPraHMYECKOW | MCCIEN0BATENbC | HAyYHBIX
XUMAW W TIYyTH | KO paboTel B | mpobiem B
1704 pemenus | mpodeccuoHanb | 00JIaCTH  XUMHUHU
UCXOMs u3 | HOM obnacTu Y CMEKHBIX HayK
COBPEMEHHOI0
YPOBHS XUMHH 1
CME)KHBIX
JUCIUIIINH
2. [K-1 I'oroBHOCTB OCHOBHBIE HCIIOJIb30BAaTh HAa | HaBBIKAMH
WCIIOJIb30BaTh Ha | TIPUHLMIIBL, MIPaKTHKE WCTIOJB30BAHUSA
MIPaKTHKE OCHOBHBIE | TEOpHUHU U | OCHOBHBIE COBPEMEHHBIX
MPUHLMIBL, TEOPUH W | KOHUEHINH NPUHLINIIBL, JOCTHKEHUH B
KOHIETITIH COBpEMEHHOU TEOpUH u | obmactu
COBpPEMEHHOM HEOPraHWYECKOW | KOHIIENIIUU HEOpPraHUYECKUI
HEOPTraHMYECKOW XUMHUH | XUMHHU COBpEMEHHON XUMHH, a TaKxXe
HEOPraHWYECKOM | CMEXKHBIX
XUMUHU JUCLUIUIUH




2. CTpyKTYypa H coepKaHue TUCHUILINHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMILIMHBI IO BUAaM pador

O6mast Tpymo€MKOCTh JUCHUILIMHBI cocTaBiuser 3 3ad.ed. (108 wacoB), wux
pacmpeziesieHue o BUaaM padoT MPECTaBICHO B TAOIUIIaX
Ounas ghopma 0byuenus
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB 6
AyIuTOpHBIE 3aHATHS (BCEro) 44 44
B Tom uucie:
3aHsATUS JEKIMOHHOTO TUTIA 18 18
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 8 8
NPAKTUYCCKHUE 3aHATHSI)
JlaGopaTopHblie 3aHATHS 18 18
CamocrosiTejbHas padora (Bcero) 64 64
B ToMm uucie:
[TpopaboTka y4eOHOro (TEeOpEeTHISCKOro MaTepraa) 28 28
[ToaroToBka K TeKynieMmy KOHTPOJIO 36 36
Bui mpoMexxyTO4HO# aTTecTaniu 9K3aMeH 9K3aMeH
OO01mas TpyI10eMKOCTh qac 108 108
3ad4. e]I. 3 3
3aounasn hopma obyuenus
Bun yuebnoit paboTbl Bcero Cemectp
4acoB 9
AyIMTOpHBIE 3aHATHS (BCEro) 22 22
B ToMm uncne:
3aHATUS JEKIIMOHHOTO TUIA 8 8
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, 4 4
NPAKTHYCCKHE 3aHSTHS)
JlaGopaTopHblie 3aHITHS 10 10
CamocrosiTesibHas padora (Bcero) 86 86
B Tom unce:
[TpopaboTka y4eOHOTro (TeOpEeTHISCKOro MaTepraa) 50 50
ITonroroBKa K TeKylieMy KOHTPOJIO 36 36
By npomexyToO4HOM aTTecTalnuu JK3aMEH JK3aMEH
OO61mast TpyI0eMKOCTh qac 108 108
3a4. efl. 3 3




2.2 CTpyKTYpa AUCHMIIUHBI:

Pacnpenenenue Bu0B ydeOHOU pabOTHI M MX TPYAOEMKOCTb IO pa3jeiaM JUCUUIUINHBL

Ounas ghopma 0byuenus

KoauuecTBO 4acoB

Ne AyautopHast Camocrosi-
pa3- HaumeHoBaHue pa3iesioB
nea Bcero pabota TeJbHasA
J 3 | JIP pabora
1 2 3 4 5 6 7
1. | Ilepuogmueckuii 3axoH JI.H. 10 2 4 - 4
MenpeneeBa u CTpOCHHE aTOMA.
XuMuyeckas CBSI3b U CTPOCHHE
MOJICKYJT
2. | KoMmrekcHbie (KOOpAMHALIMOHHBIE) 12 2 2 4 4
COCITMHCHUS
3. | OOmme 3aKOHOMEPHOCTH MPOTCKAHHUSI 8 2 - 4 2
XUMHYECKHUX PEaKIIHi
4. | PacTBOpBI U 3JIEKTPOIUTHI 8 2 - 4 2
5. | OCHOBBI U METOIbI HEOPTAHUYECKOTO 6 2 - 2 2
CUHTE3a
6. | XuMus s- u p-d2JIIeMEHTOB 6 2 - - 4
7. | Xumus d-31€eMEHTOB 6 2 - - 4
8. | Xumus f-anemeHToOB 6 2 - - 4
9. | OOmme npencTaBiIeHNs 0 PU3HMIECKIX 10 2 2 4 2
METOJIaX UCCIIEeI0OBAaHUS B
HEOPraHWYECKON XUMUU
KoHTpo:b 36 - - - -
Hroro: 108 18 8 18 28
3aounas popma obyuenus
N KoJunyecTBo yacos
- AyautopHast Camocrosi-
pa3- HaumenoBaHue pa3aesioB
nea Bcero padora TeJbHasA
JI I3 | JIP padora
1 2 3 4 5 6 7
1. | [lepuoanueckuii 3axon [1.1. 16 2 2 - 12
MenpeneeBa 1 CTpO€HHE aTOMa.
XuMuyecKas CBSI3b U CTPOCHHUE
MOJICKYIT
2. | KommekcHple (KOOpIMHAIIMOHHBIE) 18 2 2 4 10
COCTMHEHUS
3. | OOmme 3aKOHOMEPHOCTH TIPOTEKAHHUS 14 2 - 2 10
XUMHYECKHUX PEaKITH
4. | O6mume npeacTaBieHus 0 GU3NIECKUX 24 2 - 4 18
METOJIaX UCCIIeIOBAHUS B
HEOPraHWYECKON XUMUU
KonTtponb 36 - - - -
HToro: 108 8 4 10 50




2.3 Conepxxanue pa3/iesioB AUCHUNIHHBI:

2.3.1 3aHATHSA JeKIHOHHOI0 THIA'

®dopma
HaunmenoBanue
Ne Coneprxanue paszena TEKYILETO
paszena
KOHTPOJIA
1 2 3 4
[lepuonnueckuit | OCHOBHbBIE TIPEACTABICHUS O CTPOEHHUHM AaTOMa. -
3akoH /1. BonnoBass ¢yHknus u ypaBaenue Illpenuurepa.

Menneneesa u
CTpPOEHHUE aToMa.
Xumudaeckas
CBS3b U CTPOCHHUE
MOJIEKYIT

KBaHTOBBIE 4HMClla, paguaJbHOE U YIJIOBOE
pacnpezesieHue 3JeKTPOHHOM IIOTHOCTH. ATOMHbBIE
opouramu (S-, p-, d- u f-AO), ux osHepruu u
rpaHUYHbIE IIOBEPXHOCTH. Pacnpenenenune
an1eKTpoHOB 10 AQO. IIpuHIKMII MUHUMYyMa SHEPrUu.
[Mpunuun Ilaynu. ATOMHBIE TEpMbI, IPABHIO

XyHna. CoBpemenHas (dhopmynupoBka
NEPUOIMIECKOTO 3aKOHA, 3aKOH MO3IH, CTPYKTypa
MEePUOANYECKON CUCTEMBI. Kopotko- u

JUIMHHONIEPUOJHBIM ~ BAapUaHThl  IEPUOANYECKOU
tabmauipl. [leproas! U rpynmnsl.

3aKOHOMEPHOCTH H3MEHEHHs (QyHJIaMEHTAIbHBIX
XapaKTePUCTHUK aTOMOB: AaTOMHBIX M HMOHHBIX
paguycoB, IOTEHIMAJIa WOHM3ALUH, DJHEPIUH
CPOZCTBA K 2JIEKTPOHY U JIEKTPOOTPULATEILHOCTH.
['panuubl nepuoanveckor cuctemsl. [lepcnexkTHBbI
OTKPBITHS] HOBBIX JIEMEHTOB.

IlepnoMYHOCTH B HM3MEHEHUU CBOMCTB HPOCTBIX
BEUIECTB U OCHOBHBIX XMMHYECKHX COCAWHEHUN —
OKCHJIOB, THUIAPOKCHJIOB, THIPUIOB, TaJOr€HUIOB,
Cynb(pUI0B, KAPOUIOB, HUTPUIOB U OOPUJIOB.
[TonsiTue 0 nmpupoae XUMHUEcKoi cBsi3u. OCHOBHBIE
XapaKTePUCTHUKN  XMMHYECKOM  CBSA3M:  JJIMHA,
SHEPTHUsl, HAIIPABJIEHHOCTD, MOJISPHOCTh, KPATHOCTb.
OCHOBHBIE TUIIBI XUMHYECKOU CBSI3H.

OcCHOBHBIE TOJIOKEHUSI METOAA BaJEHTHBIX CBs3El
(MBC). ['uGpuauzanms opOuTanei.
HampaBneHnHOCTS, HaCBIIIAEMOCTh 51
MOJIIPU3YEMOCTh  KOBAJIEHTHOW CBsA3U. BiusHue
HEIOJCIICHHBIX JJIEKTPOHHBIX I1ap Ha CTPOEHUE
MOJIEKYJI, MOJieNb [ nitecnu.

OCHOBHBIE TOJIOKEHHMSI METOJa MOJIEKYJISIPHBIX
opburanei (MMO). JByX1IECHTpOBBIE
JIBYXAJIEKTPOHHBIE  MOJIEKYJISIDHBIE  OpOUTAIIH.
OHnepretndeckue auarpamMmsl MO romosiepHbIX U
reTepOSAIEPHBIX JIBYXaTOMHBIX MOJIEKYJ. OHEpPrus
WMOHM3AIMM, MAarHUTHBIE U ONTHUYECKHE CBOMCTBA
MoJieKkyl. MHorouentposie MO, rumnepBajieHTHbIE
U DIIEKTPOHOJACPHUUUTHBIE MOJeKybl. [lpuHiun
M305100aMbHOTO0  COOTBETCTBUA. KoppensuuoHHbIe
JarpaMMmBbl.

Nonnass  cBsa3p. MonHas  mMozenb  CTpOeHHs




KpPUCTAIIJIOB, 00pa30BaHNEe MOHHBIX KPHUCTAIIOB KaK
pe3yJIbTaT HEHANPABICHHOCTH M HEHACBIIAEMOCTU
WOH-MOHHBIX B3auMojeicTBuid. MOHHBIA paguyc.
OCHOBHBIE THUIIBI  KPUCTAUIMYECKUX  CTPYKTYP,
KOHCTaHTa MaJienyHra, 3Heprusi HOHHOM peIeTKH.
MexMoueKysspHoe B3aUMOJICHCTBUE —
OPUEHTALIMOHHOE, MHIYKIHOHHOE u
qucrnepcuoHHoe. Bonopoanast cBsi3b, ee npupoaa.
BBenenue B 30HHYI0 Teoputo. OOGpa3oBaHHE 30H —
BAJEHTHOM M TMPOBOJUMOCTH M3 AaTOMHBIX H
MOJICKYJISIPDHBIX ~OpOuTaneil, 3ampelieHHas 30Ha.
Meramibl 1 AUAIIEKTPUKH. [ paHuLBI MPUMEHUMOCTH
30HHOM TEOPHH.

KomiiekcHrie
(KoopauHAIIMOHH
bI€) COETUHEHUS

OcCHOBHbIE TIOHATHS KOOPJUHAIIMOHHON TEOopuHu.
Turbl KOMILIEKCHBIX COEIMHEHUI o
KJaccu(uKanuu JIMTaHJIOB, 3apsiny
KOOPJAMHAIIMOHHOM cdephl, YUCIy LEHTPAIbHBIX
atomoB. HoMeHKIaTypa KOMIUIEKCHBIX COCIMHEHHM.
N30oMepust KOMILUIEKCHBIX COEIMHEHU.
O06pa3oBaHrue KOOPJIWHAIMOHHBIX COCIWHEHHH B
paMKax MOHHOM MOJENH U mpeacraBieHuil JIptonca.
Teopuss MATKHX M KECTKUX KHCJIOT M OCHOBAaHMA
[Tupcona, yYpaBHEHUE Jparo-Beiinana.
YCTONYMBOCTL  KOMIUIEKCOB B PacTBOpax M
OCHOBHBIE (paKTOpHI, ee onpeensmomue. KoHcTaHTb
YCTOMYMBOCTA  KOMIUIEKCOB.  JIaOwipbHOCTH
WHEPTHOCTb. OHTPONUNHBIN BKJIa[ B
DHEPreTUYECKY0  YCTOMYHMBOCTh  KOMILIEKCOB,
conbBaTHbIN 3¢ dekT, xenaTtHbll >PQexT, mpaBuia
nukioB JILA. Uyraesa.

[Ipupoga XuUMHUYECKOW CBSI3M B KOMIUIEKCHBIX
KoeAMHEHUAX. (OCHOBHBIE TIOJIOXKEHHUS TEOpPUHU
kpuctaunaeckoro mois (TKIT). Pacmierienue d-
opOuTanell B OKTa’JApUUYECKOM U TETPA3APUYECKOM
noJsie. DHEPrusl pacllEIyIeHUs, SHEPTUsl CrlapUBaHUs
U DHEPrUsi CTAaOMIN3AlNN KPUCTAJUTMUECKUM TOJIEM.
CnektpoxuMuueckuii psin nurasaoB. [lonarue o
teopun SlHa-Temiepa, TeTparoHAJIbHOE HCKAKEHUE
OKTa3pUYECKUX KOMIUIEKCOB.

Oneprerudeckass auarpamma MO  KOMIUIEKCHBIX
coenuHeHuil. [locTpoeHue rpynmnoBeIx opoOUTanelt 1
UX B3aMMOJICHCTBHE C OPOMTAISIMHM LIEHTPAIBHOTO
aToma, G- U T-JOHOPHBIE U AKIENTOPHBIE JIMTAH/BbI.
UcnonszoBanue TKII u MMO s oObsicHeHUS
ONTHYECKUX M MArHUTHBIX CBOWCTB KOMIUIEKCHBIX
coequHenuit. Jlmarpammel Tana0>-Cyrano ams
MHOT'O3JIEKTPOHHBIX CUCTEM.

KapOonumipl,  MeTamuiokapOeHbl,  METaJUIOICHBI,
bymnepuasl. KoMiuiekcsl ¢ MakpOUUKINYECKHUMU
murangamu. llonusanepusie koMmiuiekcbl. M30- u
rereporionucoequuenus. Kiacrepel Ha  OCHOBe
IIEPEXO/IHBIX U HEMEPEXOAHBIX JIeMEHTOB. KpaTHble
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CBSI3U METAJI-METaJI, IOHATHE O O-CBS3H.
MexaHu3Mbl peakiuid KOMIUIEKCHBIX COEIUHEHUH.
Peakiun 3aMEIICHUS, OTIIEIUICHUS Hu
MIPUCOCTUHECHUS JIMTaHJa, OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE peaKUuu. B3zaumHoe BiusHUE
JUTAHJOB B KOOpAWHAIMOHHOW cdepe. Tpanc-
Bmussaue WM.  UYepuseBa, yuc-3pdexr A.A.
I'punbepra. BayrpucdepHbie peakiuu JTUraios.
[Ipumenenue KOMILIEKCHBIX COCTUHEHUHU B
XMMHYECKOM TEXHOJOIMH, KaTalui3e, MEIHIMHE H
SKOJIOTHH.

OO6mmue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XAMHYECKHAX
peakuuii

OcHOBHBIE TOHATHS M 3aJa4d  XUMHYECKOU
TEPMOJMHAMMKN KaKk HayKu O IIPEBpAIICHUIX
SHEPruM IpPHU IPOTEKAHMH XUMHUYECKUX pEaKLUi.
TepMoauHaMuyeckass CcHCTEMa, IapamMeTpel U
¢byHkuuu coctosHus cucreMmbl. IlepBbiil 3akoH
TEPMOJUHAMHUKU. BHYTpeHHsIs1 dHeprus u ee
U3MEHEHHE TP  XUMHUYECKUX M (a30BbIX
IIPEBPAILCHUSIX. OHTaNbNUS. CrangaptHoe
COCTOSIHUE M CTaHAAPTHBIE TEIUIOTBI XMMHUYECKHUX
peakuuii. Termiora W AHTaIbNUs 00pa30BaHUS.
3akoH I'ecca. OHeprum XUMHYECKHX CBS3EH.
TennoemkocTs, ypaBuenue Kupxroda.

OOparumMble U HeoOpaTuMmble Ipouecchl. Bropoii
3aKOH TEPMOJMHAMUKU. DHTPOIHUS U €€ (PU3MIeCKHii
cMmbIcia, ypaBHeHMe bonbumana.  CranpapTHas
SHTpPONHUS. 3aBUCHMOCTb 3HTPONHUU OT MapaMeTpoB
cocrosgHus. OHeprus [ubG6ca.  Hampasienue

XUMHYECKHUX IIPOLIECCOB, KpUTEpUU
CaMOIIPOU3BOJIBHOTO  IIPOTEKAaHHUs  pEeakUuid B
M30JIMPOBAHHBIX u OTKPBITBIX cucTemMax.

XUMUYECKUN MOTEHIMAI. YCJIOBUE XHMHUYECKOIO
paBHOBECHs, KOHCTaHTa paBHOBecus. WM3oTepma
XUMHUYECKON peakunu. Pa3oBble paBHOBECHS, YUCIIO
creneHer cBoOoibI, mpaBmiio ¢a3 ['mo6ca. dazoBwie
JMarpaMMbl OJIHO- U JIByXKOMIIOHEHTHBIX CHCTEM.
CKOpOCTh XUMHUYECKOHN PEAKIIMH, €€ 3aBUCUMOCTH OT
MIPUPOJIBI u KOHLIEHTpaluu pEareHToB,
temnepatypbl. [lopamok peakiuu. KoHcTaHTHI
CKOpPOCTH M €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.
VYpaBHeHue AppeHuyca. ODHEprusi akTUBAUUA U
MOHSATHE 00  aKTUBUPOBAHHOM  KOMILIEKCE.
OOpatumble peakiuu. 3aKOH AEMCTBYIOIIMX Macc.
Bnusaue karanu3zatropa Ha CKOpPOCTb PEaKLHUH.
I'omorenHslii 1 rereporeHHbil katanus. [lonsatue o
IEMHBIX ¥ KOJeOaTeIbHBIX PEaKIIUsIX.

PactBops1 1
AJEKTPOJIUTHI

CoBpeMEHHBIE  TPEICTABICHHUS O  IPUPOJE
pactBopoB. OCOOEHHOCTH JKHAKHX PacTBOpPOB.
[TopsAnOK B KUAKOCTAX, CTPYKTYpa BOABI U BOIHBIX
pactBopoB. Crenuduka peakuuii B BOIHBIX U
HEBOJHBIX PacTBOpaXx.

Teopus snexrposTHdeckor aucconuanuu. Monnoe
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IIPOU3BENICHUE BOABl M €r0 3aBHCHUMOCTb OT
TeMIieparypsl. Bonopoassiii nokasarens pH, mxkana
pH. Kucnotet u ocHoBanuda. IIporonutuueckas
TeopuUs bpencrena—Iloypu. CornpsixkeHHbIE
KHCIOTBI U OCHOBaHuA. ['maposms. CoBpeMeHHbIE
B3IJIS1bl HA IPUPOY KUCIIOT U OCHOBAHUI.
CunbHble M ciabble 3JIEKTPOJUTHI. 3aBUCHUMOCTb
CTENEHM DBJEKTPOJIUTHUECKON JAMCCOLUAlMU  OT
KOHLIEHTpaLuH, TEMIIEPATYPHI, IIPUPOJIBI
pacTBOpPUTENS, MOCTOPOHHUX AJIEKTPOJIUTOB. 3aKOH
pa3baBnenus OctBanbna. OCHOBHBIE  HOHATHUS
TEOPHH CHIIBHBIX 3JIEKTpoIuTOB Jlebast n XroKKers.
IIpousBeneHne pactBopuMoOCTH. JIuHamuueckoe
paBHOBecHE B HACBIILEHHBIX pacTBopax
MaJOpacTBOPUMBIX  CHUJIBHBIX  JJIEKTPOJIMTOB U
(hakTOpHI, €ro CMEIIAOIIIHE.

DIEKTPOXUMHUUECKHE CBOIICTBa pacTBOpOB.
ConpsikeHHbIE  OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
napbl. OJEKTPOAHBIM moTeHuuan. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAaKLMM M HX HallpaBJICHHUE.
VYpaBuenne Hepucra. [unarpammsl JlaTumepa u
®pocra. DAEKTPONIU3.

KonnuraruBable CBOMCTBA pacTBOPOB 3JIEKTPOJIUTOB
U HENIEKTPOIUTOB. M30TOHMUECKUIT KO3 DUIMEHT.
3axoH Payns. Kpuockonus u 30ynnockonusi, ocMoc.

OCHOBEI U
METOIBI
HEOPTaHUIECKOTO
CHHTE3a

[IpssMOM CHHTE3 COEAVHEHUHN W3 IPOCTHIX BEILIECTB.
Peakiun B rasoBoil ¢ase, BOJIHBIX U HEBOJHBIX
pacTBopax, pacmaBax. Merox — XMMHYECKOIO
OCaXJIEHUS] U3 Ta30BOM (a3bl, HCIOIb30BAHMS
HAJIKpPUTHUUYECKOTO COCTOSIHUA. 30/1b-T€llb METO[.
I'maporepmanbHblil cuHTE3. TBepaodas3Hblil cHUHTE3
U ero 0COOEHHOCTH; HCIOJIb30BaHNE
MEXaHOXMMHMYECKOW  akTuBauuu.  XUMHYECKHUE
TPAHCIIOPTHBIE PEAKUMM U1 CHUHTE3a M OYUCTKH
BelecTB. MOTOXUMHUYECKUE U DIIEKTPOXUMHUYECKUE
MeToAbl cuHTe3a. [IpuMeHeHne BakyyMa U BBICOKHX
naBineHnid B cuHTe3e.  OCHOBHBIE ~ METOJBI
pazmeneHuss M OYMCTKM  BEIECTB.  Merozsl

BbIpAllMBaHUS MOHOKPHUCTaJIOB u nX
KJaccuuKanus.

Xumus s- 1 p- [Tonoxxenue  s-anmemenTtoB B Ilepuoamueckoit

9JIEMECHTOB CHCTEME, 0COOEHHOCTH AIEKTPOHHOU

KOH(Urypanuu. XapakTepHble CTEIEHH OKUCIICHHS.
Bonopon. Ocoboe monoxkeHue Bogopoaa B
Ilepnonnueckorn cucreme. HM3oromsl Bomopona.
Opro- u mapa-Bojaopoia. Meroasl TONYYECHHS

BOJOpO/A. Du3nKo-XxuMHUECKUE CBOMCTBA
Bojopoaa. Iwmapuapl W WX  Kiaccuukaims.
OKHUCITUTENFHO-BOCCTAHOBUTEIILHEIE CBOMCTBA

BojiopoJa. Bosia — cTpoeHne MOJEKyIbl U CTPYKTypa
xKuakoro cocrosiHus. CTpyKTypa JbJAa, KJIaTpaThl.
[lepokcun Bomoposa, €ro MojydeHHue, CTPOCHHE U
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OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.
Onementsl rpymmbl [A. OOmas XapakTepuCTHKA
IPYIIIBL. OcHOBHBIE KJIacChl XUMHUYECKUX
COCIMHEHUHM  —  IIOJIydeHME M CBOMCTBA.
HepactBopumsble conr. OCOOEHHOCTH XUMHH JIUTHS.
[IpumeHeHHe  IIEJIOYHBIX ~ METANIOB M HX
COCIMHEHUN.

Onementsl rpynmbl ITA. OO6mas xapakTepucTHKa
IPYIIIBL OcHOBHBIE KJIacChl XUMHUYECKHX
COCIMHEHUNM  —  IIOJIydeHME W CBOMCTBA.
Oco0eHHOCTH KOMILIIEKCOOOPa30BaHUs S-METAJLIOB.
Oco0eHHOCTH XUMHUHM OCpHUIMSA, MarHUsS U pajus.
CxoactBo xumuu Oepusutus u autud. [Ipumenenue
Oepuiiusi, IIETOYHO-3EMENIbHBIX METalIOB U HUX
COEeIMHEHU.

Ilonoxenune p-anementoB B  Ilepuonnueckon
cucTeme. OcobenHoctu 3JIEKTPOHHOM
KOH(HUrypanuu. XapaKTepHbIE CTETIEHU OKHCIICHHUS.
Mertamibl, HeEMeETaulbl, METaUIOUAbl Cpeau p-
3JIEMEHTOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
BO 2 U 3 mepuojax.

Onementsl rpynnbl IIIA. O6mas xapakrepuctuka
TPYIIIIBL. Ocobennoctu XUMUHU oopa.
BopoBonopospl,  KOMIUIEKCHBIE — THAPOOOpATHI,
KJIaCTEpHbIE COEAUHEHMsI Oopa, O0pa3o0j, HUTPUL
0opa: 0cOOEHHOCTH UX CTPOEHUS U CBOMCTB.

Oxkcun AITIOMUHUS. AIOMUHATBI u
TMJIPOKCOAIIOMUHATBL.  ['alloreHuabl  allOMUHUSA.
KommekcHble coeauHenust amoMuHus. CruiaBbl
AIFOMUHUS. AmtoMoTepmus. AmdoTtepHOCTD
OKCUJOB Tayuusl, uHAUA U Tamuia. OcoOeHHOCTH
xumun  TI(I). Tlpumenenme Oopa, aJOMUHUS,
TaJIIUsl, UHJUS U TaJUIUS U UX COEIMHEHUH.
OnemenTsl rpynmel [VA. O6mas xapakTepucTHKa
rpymnmbl. OCOOGHHOCTH  XUMHUHU  AJUIOTPOITHBIX
Mogudukanuii - yrnepoxa. ®dymiepeHsl U UX
npousBogHbele. HanotpyOku. KapOuasl mertasmios.
CuHunbHas KHCJIIOTA, LUAHUBbI, TUIHMAH.
PomanocToBofopoiHas  KUCIIOTa U pOJAHUbL.
Cepoyrnepon. @peoHbl U ux npuMeHeHue. OKCUIbI
yraepona. Kap6onwisl. KapOoHaTs!.

Oxkcuapl KpeMHMs, Te€pMaHMs, OJIOBa W CBHHIA.
KBapu wu ero mnomumopdHble MOaupUKALNM.
KpemHueBas kuciora W CcuiIMKarbl. ['amoreHuubl.
KpemuedropucroBogoponnas  kucinora. Kapoup
KpemMHus. KOMIUIEKCHBIE COENMHEHHs O0J0Ba U
cBuHua. [IpuMmeHeHHe TPOCTBHIX  BEUIECTB U
coenquHeHuil snemeHToB rpymnnsl [VA. Ilonsrue o
MOJTYNPOBOIHUKAX. CBUHIIOBBIN aKKyMYJISITOP.
Onementsl rpynnbl VA. OOmas xapakTepuCTHKa
rpynnsl.  3aKOHOMEPHOCTH  O0pa3oBaHMs U
IIPOYHOCTh NPOCTBIX M KPATHBIX CBSI3€d B IpynIe.
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Ocob6ennoctu xuMuu azota. [Ipobiema cBSI3bIBaHUSA
MOJIEKYJISIpHOTO a30Ta. OCOOCHHOCTH AJTOTPOITHBIX
Moaudukamuii pocdopa.

I'mapunbl 21eMeHTOB rpymnnbl VA: IOJIydeHUE,
CTpOEHHE MOJIeKyJ, cBoucTBa. Coaum  aMMOHUS.
Kunkui amMmuak Kak pacTBopuTenb. [ 'muapasus,
TMIPOKCWIAMUH, a30TUCTOBOJOPOJHAs  KHCIOTA.
["anoreHuabl 1€MEHTOB Ipynnsl VA, MOIy4eHUE U
THJIPOJIU3.

Kucnoponnsie coenunenus aszota. OcoOeHHOCTH
xuMud NO u NO,. A30THas, a30THCTas KHCIOTHI U
UX COJM: IOJIyYEHUE, CBOMCTBA M OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHAsI ~ CHOCOOHOCTh.  JlMarpamma
®pocra 111 COEAUHEHUN a30Ta.

Kucnoponnsie coeaunenuss ¢ocdopa: OKCUABI,
KUCIOTBI M UX coju. CpaBHEHHE CBOMCTB KHUCIIOT
dochopa B  pasHBIX  CTENEHAX  OKHUCIICHHS.
KonnencupoBanueie  ¢dochopHbie  KHUCIOTHI |
nonudocharel. OKCHIOBI MBIMIBAKA, CYPbMBI H
BHUCMYTa, KUCJIIOPOACOAEPKAIINE KUCIOThI MBIIIbSKA
U CypbMbl U MX conu. CpaBHEHHE CUJIbI KHUCIIOT B
rpymme. Cynb(ubsl 1 THOCOIH.

[IpuMeHeHne MpOCThIX BEIMIECTB W COEAUHEHHI
aneMeHTOB VA rpynnbsl. Y 100peHus.

Onementsl rpynnsl VIA. OOmias xapakTepucTHKa
rpynmnel.  OCOOEHHOCTH ~ XMMHH  KHCIOpOJA.
CtpoeHre MOJEKYJIbl KHCIOpOAa, OOBACHEHUE ee
napamarietusma. O30H ¥ O30HUIBI. AJUIOTPOIHBIE
Mo (PUKAIIMK CEPBl U UX CTPOCHHE.
Knaccugukanus okcugos. Ilpocteie u  cioxHble
OKCHJIbl, HECTEXUOMETPHUSI OKCUIOB. [ MIpPOKCUIBI 1
KHCIOTHI. [lepokcuibl, cynepoKkcubl.

CepoBogopon u cynbduasl. I[lonucynbdusl.
Cynbganbl. Okcuasl cepbl, KHCIOTHI U WX COJH.
[TonuTHOHOBBIE ~ KHMCIOTBI U TMOJUTHOHATHI.
KucnoponHbele coeauHEHMs] celleHa U TeJuTypa.
CpaBHEHHE CHUJIbI, YCTOWYUBOCTH W OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX CBOWCTB KHCIOPOAHBIX KUCIIOT
B IpyTIIe.

["anorenuapl cepel, celeHa U TEITypa.

[IpuMeHeHre TPOCTBIX BEHIECTB M COEOUHEHUHN
aneMeHTOB VIA rpynmsl.

Onementsl rpynnel VIIA. OOmias xapakTepucThKa
rpynmnsl.* OcoOeHHOCTH XuUMHM (TOpa M acTara.

OKHCIUTENBLHBIE CBOMCTBA raJOreHOB.
BzaumoeiicTBre TaJOreHOB C BOJOM.

["anorenoBoO10pPOIBL. [Tonydenue, CBOMCTBA.
3aKOHOMEPHOCTh H3MEHEHMS CBOMCTB
rajoreHOBOJIOPOAHBIX KHCJIOT B rpy1re.

Knaccudukanus ranoreHu0oB. MeXraioreHHbIe
COEIMHEHUS: CTPOCHHE U CBOMCTBRA.
Kucnoponnsie COEJIMHEHMUSI rajJjioreHoB.
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Ocobennoct OKCHIIOB xJjiopa.
Kucnoponconepkaiue KHUCIOTHI TajlOre€HOB U HX
comu. CoOIOCTaBIEHHE CHWIIbI, YCTOMYMBOCTU H
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIX CBOICTB
KHCIOPOJHBIX  KHCJIOT TaJOr€HOB, Juarpamma
®pocra AJi rajloreHos.

[IpuMeHeHre rajoreHoB U UX COeIMHEHUH.
Onementsl rpynnsl VIIIA. O6mas xapakTepucTuka
rpynnel.  CoenuHeHusi OnaropoJHbIX Ta3oB MU
IpUpOJa XMMHYECKOM CBA3M B HUX. ['maparsl
OnmaropojHbix ra3oB. @dropuabl U KUCIOPOIHBIE
COCIMHEHUsI ONaropoaHbIX Tra3oB. lIpumeneHue
0J1aropoJIHBIX ra3oB.

Xumus d-
3JIEMEHTOB

[Monoxenne d-anementoB B [lepuoauueckoii
CUCTEME. OJIEKTPOHHOE CTPOEHHE U OCHOBHBIE
crenieHn okuciieHus. CriocoOHOCTh 0-3JIEMEHTOB K
KOMILJIEKCOOOpa30BaHHUIO. 3aKOHOMEPHOCTH
u3MeHeHuss cBouWcTB O-meramioB B 4, 5 u 6
nepuonax. [Ipupoxa d-cxxaTus u ee CleaCTBUSL.
Onementsl rpynnsl IIIb. O6mas xapakrepucruka
rpynnel.  OKCHIbl, THIPOKCUABI U (HTOPHIBI
MerawioB [IIb rpynmel — momydeHue M CBOMCTBA.
KommnekcHsie coenuHenus. ConocTraBaeHue XUMUU
anementoB IIIA wu IIIb rpymn. IIpumenenue
METAJIJIOB U UX COEAVHEHUM.

Onementsl Tpynnbsl [VB. O6mas xapakrepucTtuka
rpynnsl.  OKcuIbl M THAPOKCHABI TUTaHa U
nupKoHusl. TutaHatsl U HupKoHathl. COM TUTAHUIIA
u nupkoHmwna. [lamorenunpl. CrocoOHOCTH K
KOMIUIEKCOOOpa30BaHUIO.  3aKOHOMEPHOCTH B
CTaOMJIBHOCTH PA3JIMYHBIX CTENEHEH OKUCIIEeHUs.
BinnsHMe JIaHTAaHOMJOHOIO CXKATHSI Ha CBOMCTBA
rapuusa. ConocraBnenue metamuioB IVA u IVbB
rpynn. IlpuMeHeHue TWTaHa M LMPKOHUS U HX
COCIMHECHU.

Onementsl rpynnbl Vb, OOmas XxapakTepUCTHKa
rpynnbel. Okculbl W rajmoreHuanpl. BaHanatsl,
HUOOaTbl M TaHTajatel.  CHOCOOHOCTH K
KOMILIEKCOOOpa30BaHHUIO u 00pa3oBaHHIO
KJIacTepOB. 3aKOHOMEPHOCTH B  CTAOMJIILHOCTH
pa3IMYHBIX CTENeHeW okucieHud. Jluarpamma
@pocra ana coeaguHeHnid BaHaaus. ComocraBieHUe
cBoicTB coenuuennit Bananusa(V) u docdopa (V).
[Ipumenenue BaHaaWsd, HUOOMS M TaHTala U UX
COCTUHEHUN.

Onementsl Tpynnbel VIB. OOmias xapakTepucTuka
rpynnbl.  OKCHUIBL, TalOT€HUIbl U  CYIb(UIBL
CpaBHEHHE CBOICTB XpPOMOBOH, MOJHMOJEHOBOW H
BOJIL(PAMOBOM KHCIOT W uX cosiei. OcoOeHHOCTH

KOMIUIEKCOOOpa30BaHusI. Kunacrepsi. BbpoH3ssl.
ITonukucnoTEl Hu ux COJIH. ITepokcumpl.
OKHUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA
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COETMHEHUIT Xpoma, 3aKOHOMEPHOCTH B
CTaOMJIBHOCTU Pa3IMYHBIX CTENEHEH OKHUCIICHUS.
ConocraBnenue xumun 31emeHToB VIA u VIb
rpymn.  [Ipumenenue Xxpoma, MonubaeHa U
BOJIb(PpaMa M UX COCTUHEHHUII.

Onementsl Tpynnbsl VIIb. OOmas xapakTepucTuka
rpynmnbl. KucnopoaHble coeMHEHUsT Maprasia, Ux
KHCJIOTHO-OCHOBHbIE u OKHCIIUTEIIbHO-
BOCCTAaHOBUTENIbHBIE CBOICTBa, nuarpamma dpocra
Uisi  coenquHeHWH — Mapranna.  CTaOMIBHOCTH
COCIMHEHUN MapraHiia B pPa3jHYHbIX CTEMEeHSX
okucieHus. OCOOEHHOCTH XHMHU TEXHEIUs U
penusi.  PenumeBas  kucioTa U HEppeHATHI.
ConocraBnenune xumuu aemeHtoB VIIA u VIIb
rpynm. [Ipumenenne Maprania u peHusl.

Onementsl rpynnsl VIIIB. Ob6mas xapakrepucTtuka
rpynnbl. OO0CHOBaHME pa3felieHusl AJIEMEHTOB Ha
CEeMENCTBA JKeJe3a U IIJIATUHOBBIE METAJLIIBL.
CemeiicTBO  ’kene3a: TMoOJlydeHHE U (U3HKO-
XUMHUYECKHUE CBOMCTBA Kele3a, KoOalbTa U HUKETS.
Oxcuapl M TUAPOKCHIIBI, TAJOTCHUIBl U CYTb(HIBI
CoenunHenus xene3a, KoOanbTa U HUKENS B BBICIIHUX
CTENEHSIX OKHUCIIeHUs. KoMIiekcHblE COEIMHEHUs,
OCOOCHHOCTH KOMIUIEKCOB C d6-K0H(1)HrypauHeI71
neHTpaibHoro aroma. Kopposus xenesa u 6opnda ¢
Heil. [Ipumenenue xxenesa, koOanbTa U HUKEJS.
[InaTuHOBBIE ~ MeETaIbl:  OCHOBHBIE  KJIAacChl
KOMIUIEKCHBIX COEJIMHEHUN IUIATUHOBBIX METAJIOB.
Okcuapl M TajJoreHubl IUIATUHOBBIX COEIWHEHUH.
IIpyMeHeHNe IIaTUHOBBIX METAIIIIOB.

Onementsl Tpynnbl Ib. O6mas xapakTtepucTHka
rpynnsl. OKCHABI, THAPOKCHUABI M TalOTE€HUIBI.
N3MeHeHne B YCTOMYMBOCTH CTEIEHEW OKHCIICHHUS
2JIEMEHTOB B rpynne. KoMIUIEKCHBIE COEIMHEHUS.
ConocraBnenue osnemeHtroB [A u Ib rpymm.
[Tpumenenue menu, cepedpa u 30J10Ta.

Onementsl Tpynmnbl IIb. O6mas xapakrepucTuka
rpynmnbl.  OCOOEHHOCTHM  MOATPYNIBI  LUHKAa B
KAayecTBE MPOMEKYTOUHOW MEXIy NMEepPeXOAHBIMU U
HEeNepexoIHbIMU MeTaiaMu. OKCHUIbI, THAPOKCUBI,

TraJIOreHUIbI 5 CYIb(QUIBL AMainbramsl.
Oco0OeHHOCTH COEAMHEHWH pPTYyTH B  CTENEHU
OKHUCJIEHUS +1. CrocoOHOCTD K
KOMIUIEKCOOOpA30BaHWI0O W OCHOBHBIE  THIIBI
KOMIIJICKCOB IIWUHKa, KaaMus nu pTYTI/I

ConocraBnenue anementoB IIA wu IIb rpymm.
IIpuMeHeHne NMHKA, KaAMUs U PTYTH.

Xumud f-
3JIEMEHTOB

Oo6mas xapakrepuctuka f-anementoB. OcodbeHHOCTH
CTPOEHHUS  D3JEKTPOHHBIX  O0OJIOUEK  aTOMOB.
JlanTanugHoe M akTUHUAHOE cxaTue. CXOACTBO U
pazinyre JJaHTaHOUJOB U aKTUHOUJOB. BHyTpeHHss
MEePUOJUYHOCTh B CEMEHCTBAX JIAHTAHOUJOB U
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AKTUHOUJIOB.

CeMelCTBO JIaHTAaHOMJIOB. MeToIbl  MOJyYeHUs,
pasiencHus W (QU3UKO-XMMHUYECKHE CBOWMCTBA
MetasioB. CTENEeHH OKUCICHHS O3JEMEHTOB |
3aKOHOMEPHOCTH WX M3MEHEHHs B psxy. OCHOBHBIC
KJIaCChl XUMHYECKUX COCAMHEHHH — TIOJYYCHHE H
cBoiicTBa. KOMITJIEKCHBIE COCIMHEHUS JTAHTAHOUIOB.
Oco0OeHHOCTH  XMMHUHM  Liepus MU E€BpOIUS.
Conocranenue d- u f-amemenros III rpymmsl.
IIpuMeHeHne TaHTaHOUIOB.

CeMencTBo AKTUHOUOB. O0ocHOBanue
AKTUHOMUJHOM Teopuu. Meroabl MOJIyd4eHUs U
(hUBUKO-XUMHYECKUE CBOMCTBA AKTUHOWJIOB.

OcobenHoctu pazjeneHus akTuHOUAOB. CTeneHu
OKHCIICHHMSI aKTHHOWJIOB M 3aKOHOMEPHOCTH UX
u3MeHeHHs B pany. OCHOBHBIE KJIACCHI XUMUYECKHUX
COCJIMHCHUI aKTHHOMJIOB — MOJyYCHHE U CBOWCTBA.
KommexcHbie COCIIMHEHUS AKTHHOUJIOB.
OcoOenHoctH XUMUH Topus u ypaHa.
CorocTaBieHne akTUHOHIOB ¢ O-3meMeHTamMu 6-T0
nepuona. [lpuMeHeHwe  aKTHHOMAOB M UX

COEIMHEHU. IlepciekTBEI CHHTE3a

TPaHCAKTUHOUJIOB.
O6mme Hudpakimonnsie METO/IbI WCCIICIOBAHUS:
IPEJCTABICHUS O | pEHTIeHO(ha30BbII U PEHTTEHOCTPYKTYPHBIN
(buzmIecKux aHaJu3bl, HeUTpoHOTpadus, dIEKTpoHOTpadusl.
MeTOo1ax CrnexrpanbHble METO/IbI HCCIIEIOBaHUS:
UCCIIEIOBaHMS B | AJIEKTPOHHBIE CHEKTpbl B BUAUMON U Y d-o0nacTu.
Heoprannueckoil | KoneGatenbHast ~ cmektpockomus — HWK-  u
XUMHUU KOMOMHAIIMOHHOTO  paccesHus.  CHEeKTpPOCKOMUs

OIIP, AMP, SKP wu y-pe3onancusle. EXAFS-
cnekrtpockonus. CHeKTpocKonus LUPKYJISPHOTO
JUXpOU3Ma.

HccenenoBanus d1€KTPONPOBOJHOCTH U MarHUTHOU
BOCIIpUMMYMBOCTH.  MccnenoBaHuss — THMIOJBHBIX
MOMEHTOB. MIMnieaHC-CIEKTPOCKOMUS.

Onrrueckass W DJIGKTPOHHAs  MUKPOCKOIMS.
JIoKanbHBIN PEHTIEHO-CIIEKTPAJIBHBIN aHAJIN3.
TepmorpaBuMeTpusi 1 Macc-CIEKTPOMETPHSL.
HccenenoBanue NOBEPXHOCTU METOLAMU PEHTICHO- U
(OTO2IEKTPOHHOI CIIEKTPOCKOIINH, o)Ke-
CIIEKTPOCKOIINH U T.II.
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3aounas hopma ob6yuenus

pasn
ella

HaumenoBanue
pasnena

ConeprxaHue pasjaena

dopma
TEKYILEro
KOHTPOJIA

2

3

4

[Tepuonnueckuii
3akoH [[.U.
Menpeneena u
CTPOECHHUE aToMa.
XumMmudeckas
CBSI3b U CTPOCHHE
MOJICKYJI

OcCHOBHBIE TIPEJCTaBICHUSI O CTPOECHUM aTOMa.
BonnoBas ¢yukuus u ypaBHenue Illpenuurepa.
KBanToBbIc ymcia. ATOMHbIC opOuTanu (S-, p-, d- u
f-AO), uX SHEprud W TpPaHUYHBIC TOBEPXHOCTH.
Pacnipenenenne snektpoHoB 1o AQO. Ilpunnun
[Taynu. ATomMHBIE TepMmbl, TpaBWIO XYyHJA.
CoBpeMeHHass  (OpPMYJIHPOBKA  IEPUOTUYECKOTO
3aKOHa, 3aKOH Mo3in, CTpyKTypa NEpUOINYECKOU
CUCTEMBI.

3aKOHOMEPHOCTH U3MEHEHUs (PyHIaMEeHTaIbHBIX
XapaKTePUCTUK AaTOMOB: AaTOMHBIX W  HMOHHBIX
paauycoB, MOTEHLHMAla HMOHM3ALUH, SHEPIUH
CPOJICTBA K 3JIEKTPOHY M 3JIEKTPOOTPULATEIBHOCTH.
['panunsl nepuoguyeckoil cucremsl. llepcnexTrBbl
OTKPBITHSI HOBBIX 3JIEMEHTOB.

[lepnoiMYHOCTH B H3MEHEHUU CBOMCTB MPOCTHIX
BEIIIECTB U OCHOBHBIX XUMUYECKHX COCIMHEHHH —
OKCHUJIOB, THUIAPOKCHAOB, THAPUIOB, TaJIOr€HUIOB,
Cynb(hUI0B, KApOUIOB, HUTPUIOB U OOPHUJIOB.
[TonsiTue o npupone XUMUUECKOU cBsizu. OCHOBHbBIE
XapaKTEepUCTUKH  XUMHYECKOM  CBS3U:  JUIMHA,
SHEPTHUsl, HAPABJIEHHOCTb, MOJSPHOCTb, KPATHOCTb.
OCHOBHBIE THUITBI XUMUYECKON CBSI3U.

OCHOBHBIE TIOJIO)KEHHUSI METOJla BaJIEHTHBIX CBS3€d
(MBO). OcHoBHbIE ITOJIOKEHUS MeTo/a
MoJeKyspHbIX opoutaneir (MMO). NonHas cBs3b.
Honnas MOJIETh CTpOECHUS KpHUCTAJIJIOB,
o0pa3oBaHHE HMOHHBIX KPHUCTAJUIOB KaK pe3yabTaT
HEHANpPaBJIE€HHOCTH W  HEHAChIIIAEMOCTH  HOH-
WOHHBIX  B3aumogneuctBui. HMoHHBIN  pamguyc.
OCHOBHBIE THUIIBI  KPUCTAUIMUECKUX  CTPYKTYP,
KOHCTaHTa MajienyHra, Heprusi MOHHOM peleTKU.
MexmMonexkynspHoe B3aMMOJIeiicTBHE —
OpPUEHTAIIMOHHOE, WHIYKIHOHHOE u
JaucrepcuoHHoe. BogopoaHas cBA3b, €€ Npupoaa.
BBeneHne B 30HHYIO TEOPHIO.

KommnekcHrie
(KoopauHALIMOHH
bI€) COCTMHEHUS

OCHOBHBIE TIOHATHS KOOPJMHAIMOHHOW TEOPHUH.
Tunet KOMILJIEKCHBIX COEIMHEHHI o
KJaccuukanmum JIUTaHJIOB, 3apsay
KOOPJMHAIIMOHHOW cephl, YUCITYy IEHTPATbHBIX
aroMoB. HoMeHKaTypa KOMIIEKCHBIX COECMHEHUH.
N30Mepust KOMILIEKCHBIX COEIUHEHUN.

Teopuss MATKHX M XKECTKUX KHCJIOT M OCHOBAaHMM
IInpcona, ypaBHEHHE Hparo-Belnana.
YCTOWYMBOCTh  KOMIUIEKCOB B pacTBOpax |
OCHOBHBIE (paKTOpHI, ee onpenenstomue. KoHCcTaHThI
YCTOMYMBOCTA  KOMIUICKCOB.  JIaOmMipbHOCTH W
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WHEPTHOCTb. OHTPONUITHBII BKJIa]] B
SHEPreTUYECKYI0  YCTOMYMBOCTh  KOMILJIEKCOB,
COJIbBaTHBIM 3 deKT, xemaTHbld 3P ¢deKT, mpaBuiia
nukioB JI.A.Yyraesa.

[Ipuposia XuMHUYECKOH CBA3U B KOMILIEKCHBIX
KoequHeHusaX. (OCHOBHBIE TIOJIOKEHUSI TEOPUU
kpuctaummaeckoro mons (TKIIT). Pacmernnenue d-
opOuTaneil B OKTa3J[pUYECKOM U TETPadIpUuYECKOM
noJsie. DHEPrusl pacCLIEIJICHUs, SHEPTUsl ClIapUBaHUS
Y DHEPTHs CTAOMIIM3AlNN KPUCTAILUTMYCCKUM TOJIEM.
CnekTpoxuMuueckuil psig aurasgoB. [lonstue o
teopun SHa-Tennepa, TETparoHAIbHOE HCKAXXEHUE
OKTa3pUYECKUX KOMIUIEKCOB.

OnepreTudeckass auarpamma MO  KOMIUIEKCHBIX
coenuHeHuil. [locTpoeHue rpymnmnoBeIx opoOUTANEH 1
WX B3aUMOJICHCTBUE C OpPOUTAISAMH IIEHTPATBLHOTO
aToMa, G- U T-JOHOPHBIC U AKIENTOPHBIE JINTAHBL.
Ucnons3zoBanne TKII 1 MMO pgaa oObscHeHUs
ONTHYECKUX M MArHUTHBIX CBONCTB KOMIUIEKCHBIX
coenunenuii. Juarpammel Tana0G»>-Cyrano ans
MHOT'O3JIEKTPOHHBIX CUCTEM.

KapOonumibl,  MeTamuiokapOeHbl,  METaJUIOLEHBI,
bymnepuasl. KoMIUIEKChl ¢ MakpOLMKIMYECKUMU
muranaamu. llonusinepueie komiiekcol. M30- u
rereponoyiucoeuHenus. Kiactepsl Ha OCHOBE
MEePEXOHBIX U HENMEPEXOAHBIX 371eMeHTOB. KpaTHbie
CBSI3U METaJUI-METaJLI, TIOHATHE O O-CBS3H.

[IpumeHeHne KOMIUIEKCHBIX COEAMHEHHUN B
XUMHUYECKON TEXHOJOTUHU, KaTaju3e, MEIULIMHE U
9KOJIOTHH.

OO6mmue
3aKOHOMEPHOCTH
MPOTEKaAHUSA
XUMHUYECKUX
peakuuii

OcHOBHBIE TOHATHS M 33Ja4d  XUMHYECKOU
TEPMOJAMHAMUKHA KaK HayKd O IIPEBPALLECHUAX
SHEPTHM NPU NPOTEKAHMM XUMHYECKUX PEaKLIUM.
TepmoauHamuueckas CUCTEMaA, IapaMeTpel U
GyHKIIMM CcOCTOSIHUSL cUCTeMbl. IlepBblii  3aKoH
TepMOJAVHAMUKHA. BHYTpeHHsAs OJHeprus U ee
U3MEHEHHE TpU  XUMHUYECKMX U  (a3oBBIX
[IPEBPAILCHUSIX. OHTaNbNHUS. CranpgaptHoe
COCTOSIHUE M CTAHJAPTHBIE TEIUIOThl XUMHUYECKHX
peakumii. Temmora W SHTambnus 00pa3OBaHMS.
3akoH [I'ecca. OHepruMm XHMHYECKHX CBS3EH.
Temoemkoctsb, ypaBHeHue Kupxroda.

OObparuMble U HeoOpaTuMble Mpolecchl. Bropoii
3aKOH TEPMOJUHAMUKHU. DHTPONUS U ee PU3NYECKUil
cMbIcia, ypaBHeHMe bonbumana.  CranpapTHas
SHTPOIHSL. 3aBUCUMOCTh SHTPOIMHM OT MapaMeTpOB
cocrosgHus. OHeprus [ub6ca. Hampasienue

XUMHYECKHUX MIPOLIECCOB, KpUTEpUU
CaMOIIPOM3BOJIBHOTO  IIPOTEKAHUS  peakUuid B
M30JIMPOBAHHBIX u OTKPBITBIX CHUCTEMax.

XUMHYECKUN MOTECHIHAT. Y CJIOBHUE XUMHYECKOTO
paBHOBECHsI, KOHCTaHTa paBHOBecus. M3oTepma
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XUMHUYEeCKOU peakiu. Da3zoBble paBHOBECHS, YHUCIIO
cTeneHeil cBo6obl, mpaBuio ¢a3 I'mb0ca. Pa3oBbie
JarpaMMsbl OJTHO- M IByXKOMIIOHEHTHBIX CUCTEM.
CkopocTh ~ XMMHMYECKOW  peakuuu, ee
3aBUCUMOCTH  OT MpPHPOJBl U  KOHLEHTPALMH
peareHTOB, Temreparypel. Ilopsmok — peakuuu.
KoHCcTaHTBI CKOpPOCTM M €€ 3aBHUCUMOCTb OT
TeMIEpaTypbl. YpaBHeHHE AppeHuyca. OHeprus
aKTUBallMM M TOHATHE 00 aKTUBUPOBAHHOM
KOMILJIEKCE. OOpatumslie peakuuu. 3aKoH
JefcTByOIMX Macc. BiusHue karanuszaropa Ha
CKOpPOCTb pEaKUHUH. ['OMOT€HHBI W TIeTEepOTrCHHBIN
katann3. lloHsATHEe O WHEenHbIX M KojeOaTeabHbIX

OIIP, AMP, SKP wu y-pesonancuHeie. EXAFS-
cunektpockonus. CHeKkTpocKonusi LUPKYISIPHOTO

peakumsx.

OO6uue JudpakunonHsle METO/BI UCCIIEJOBAHMS: -
MPEJCTABICHUS O | PEHTTeHO(Da30BBII u PEHTI€HOCTPYKTYPHBIN
¢buznueckux aHaJu3bl, HeUTpoHOTrpaus, 31EKTPOHOrpadus.

MeToAax CrnekrpanbHble METO/bI HCCIIEA0BAHUS:
UCCIIEIOBAHMSI B | 2JIEKTPOHHBIE CHEKTphl B BUAUMON u Y P-obsacTu.
Heopranmueckoir | KonebGarenmpHast  cmektpockommss — HWK-  u

XUMHH KOMOMHAIMOHHOTO  paccestHusl.  CIEKTPOCKOMMS

buU3HYECKUX METOAAX
UCCIIE0BAHUS B
HEOPraHWYECKON XUMUU

3aounas hopma 06yuenus

4 JTUXPOU3Ma.
HccnenoBanust 3MEKTPONMPOBOJHOCTH M MarHUTHOM
BOCIIPUMMYHMBOCTH.  McclieioBaHUS  MIOJBHBIX
MOMEHTOB. MIMIiejanc-CeKTpOCKOIHSI.
OnTtuueckass M JEKTPOHHAsT  MHUKPOCKOIHSL.
JIokanbpHBIN PEHTIE€HO-CIIEKTPAIBHBIN aHAJIU3.
TepMorpaBUMeTpust 1 MaCC-CIEKTPOMETPHSL.
HccnenoBanue MOBEPXHOCTH METOJIAMH PEHTTEHO- U
(OTO3EKTPOHHOI CHEKTPOCKOIHUH, oxe-
CHEKTPOCKOIHUH H T.I1.
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
Ounas ¢opma obyuenus
Ne | HaummenoBanue paznena TemaTuka NpakTUYECKUX 3aHATUN ®opma
(cemuHapoB) TEKYLIETrO
KOHTPOJIS
1 | Ilepuoandeckuii 3aKoH _ -
J.1. MenneneeBa u
CTPOEHHUE aToMa.
XuMHU4YecKas CBA3b U
CTPOEHUE MOJIEKYJI
2 | KomnekcHble 22222222222222277? 227?
(KOOpIMHAIIMOHHBIE)
COEIMHEHUS
3 | O6uue npeacTaBaeHUs O 2227722222222272772 2772
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Ne | HaummenoBanue paznena

TeMarnka NpakTUYECKUX 3aHITUH ®dopma
(cemuHapoB) TEKYILETO
KOHTPOJIS

1 | Ilepuoanueckuii 3aKOH
J.. MenaeneeBa u
CTPOEHHE aToMa.
XUMHUECKas CBS3b U
CTPOEHHUE MOJIEKYJ

2 | KommnexcHble
(KOOpIMHAILIMOHHBIE)
COeIMHEHH

2.3.3 JIaGopaTopHbIe padoThI

Ounas ghopma 0byuenus

Ne HanmenoBanue 1abopaTopHbIX padboT ®opma
TEKYIIETOo
KOHTPOJIA

1

2

3

4 e nen 7

3aounas popma obyuenus

Ne HaumenoBanue nabopatopHbix padboT dopma

TEKYIIETOo
KOHTPOJIS

2

3

B 0annom noopaszoene, npueooumcs onucauue co0eprHcarus OUCYUNIUHDL,
CMPYKMYPUPOBAHHOE NO PA30€LAM, C YKAZAHUEM NO KANCOOMY pazoeiny hopmbl meKyuwe2o
KOHmMpoas: 3awuma nrabopamophotl pabomul (JIP), evinonenue Kypcosozo npoexma (KII),
Kypcogotl pabomwt (KP), pacuemno-epaguuecxoco 3aoanus (PI73), nanucanue pepepama (P),
acce (), konnoxkeuym (K), mecmuposanue (T) u m.o.

2.4 IlepeyeHb y4eOHO-MeTOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4YarIUXCsl MO JUCHUIINHE (MOTYJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUST TUCITUTLTAHBI
Ne Bun CPC T10 BBITOJIHEHUIO CaMOCTOSITENbHOM paboThI

1 2 3

1 Hanpumep:  Memoouueckue  ykazanusi no  opeanusayuu
camocmosamenvhoti  pabomvl  no  oucyuniune  «Dusuxay,
ymeeparcoenHvle Kagheopoll , npomoxoa Ne __om

2.

2 Memoouueckue pexomeHOayuu noO HANUCAHUIO peghepamos,
ymeepoicoenHvle Kagheopoli , npomoKoa Ne _ om 2.

3 Memoouueckue  pekomenoayuu  NO  peweHuro  3a0ad,
ymeepoicoenHvle Kagheopoli , N(POmMoKoaA Ne _om 2.
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Vkaszvieaemcs nepeuenv yueOHO-MemoOuUYecKuUx Mamepuanios, KOmopvle NOMO2aiom
00yuaweMycs opeanu308ams CaAMOCMOSMENbHOe U3yUeHue mem (60npocos) OUCYUNIUHDL,
30echb e NPuBoOUMCs nepedeHb MAamepudios 8 IeKMpOHHOU (opme, K KOMOPbIM CIYOeHm
umeem  B03MOJNCHOCMb Qocmynd. JOmo moeym Oblmb Memooudeckue YKa3auusi O/
CamocmosimenvHou pabomsl CmyoeHmos, eKuodas aemopckue paspabomku (neuamuvle u/unu
9NIeKMPOHHbLE), UMerouUecst 8 OCHOBHbIX (honoax bubruomexu Kyol'y.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs U3
YyuCia UHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocrasisitorcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOM popMe yBEITUYCHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayauodaiina,

— B re4atHoi (opme Ha si3bike bpaits.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayauodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTesbHbIC TEXHOJIOTHH.

OO0pazoBaTebHBIE TEXHOJOTHHU, HCIOIB3YEMBbIE TPH peaU3allud Pa3IMYHBIX BHUIOB
yueOHOM paboThl: aKTHUBHBIE W WHTEPAKTHBHBIC (HDOPMBI MPOBEACHHS 3aHATHUH - JEIOBBIE U
pOJIEBbIE WIPBHI, pa30op NPAKTHUECKUX 3a7ad W KEWCOB, KOMIBIOTEPHBIE CHUMYIIALINU,
TICUXOJIOTHYECKUE Y MHBIC TPCHUHTH.

Vikasvisatomeas ~ KOHKPETHBIE — obpaszosamenvhbie  mexHoa02ul, PEAJIPHO
ucnonvzyemvie NpuU  peanrusayui  pasiuyHbIX  BU008 YYeOHOU pabomel: AKMUHvle U
UHmMmepaxmueHvle Gopmvl NPoseOeHUs 3aHAMUL - TeKYUs-8U3yaiuzayus, npooiemMHas leKyus,
JleKYusl — npecc-KoH@pepenyus, 3auamue - KoHghepeHyus, mpenune, 0ebamol, MO32080U WMYPM,
macmep-kuacc, «Kpyenvlil Ccmoy, aKmueuzayus MeopUECKOll oesmenbHoCmi,
Pe2NaMeHMUpoOBaHHAs OUCKYCCUS, OUCKYCCUSL MUna ¢hopym, 0eno6as u ponesas yueoHas uepd,
MemooO Manvlx epynn, 3aHAMuUsl ¢ UCNOIb30BAHUEM MPEHANHCEPOS, UMUMATNOPOS, KOMNbIOMEPHAS
cumynayusl, 0enogvle U pojesvle uepvl, pazoop NPaKmuyeckux 3a0ad U Ketcos, KOMNbIOMepHbvle
CUMYTAYUU, NCUXOT02UYECKUEe U UHbLE MPEHUHSU.

JIist uIp ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 37I0POBBS TIPEAYCMOTPEHA OpPraHU3aIus
KOHCYJIbTAIIMI C UCIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACTBA JISl TEKYIIEro KOHTPOJISI yCIeBAeMOCTH U MPOMEKYTOUHOI
aTTecTamuu.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /IS MPOBEeHHS TEKYIIEro KOHTPOJIA.

B oannom pasoene npusodumcs_munosvle 3adanus_(npumep, oopazeu) OJisi meKyuwe2o
KOHMPOJA yCcnesaemocmu (KOHmMpoib NPOBOOUMCs 8 MmeyeHue cemecmpd, 8 mom ducie O
KOHMPOAs —~ CAMOCMOSMENbHOU — pabomsl  CmyOeHma): 3a0aHus 68 mecmosou  popme,
CUMYAYUOHHble — 3A0a4l, KOHMPOIbHbIE BONPOCHL Ol  NUCLMEHHO20  KOHMPOAs — UIU
cobece00B8anus, KOHMPOJbHbIE pabombvl (3a0anus), memvl pegepamos, memvl U CYeHapuu
0e106b1X uep u op.
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4.2 ®oHJ OLIECHOYHBIX CPEACTB ISl MPOBeIeHUs MPOMEKYTOYHOH ATTeCTALMH.
IIpumep »sK3aMeHaMOHHOrO Owiera [uid CIauyd KaHAWJAATCKOrO MHMHHMYyMa IIO

cnenuanbHocT 02.00.01 — Heoprannueckast Xumusi:

desepanbHOE FOCYAAPCTBEHHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILICTO PO(ECCHOHATBHOI0 00pa30BaHs
«KYBAHCKHNU I'OCYJJAPCTBEHHBIN YHUBEPCUTET»

Kadenpa o61eii, Heopranuveckoii xumuu 1 UBT B xumun

3K3AMEHAIIMOHHBINA BIUIET Ne 8

0151 cOauu Kanouoamckozo munumyma no cneyuanvnocmu 02.00.01 — Heopzanuueckasn

Xumusn

1. MexxMoneKymnsapHoe B3auMOACHCTBHE, BOJOPOIHAS CBSI3b.
2. O61as xapakTepUCTHKA MOATPYIIIbI LIMHKA.

3aBenyromnuii kageapoit H.H. bykos

[TpuMepHBIi TepedYeHb JOMOJHUTENIBHBIX BOMPOCOB IO TEME JUCCEPTAlMOHHON paboThI
OmpelensieTcs WHAMBUAYanbHO. IIpuMepHBIM ©I€peYeHb JOINOJHUTENIBHBIX BOIPOCOB C
PEKOMEHI0BAaHHOM JIMTEPATYPOM:

Nk~ WN

10.

11.

IPUMEPHBINA MEPEYEHB BOITPOCOB JIONNOJTHUATEJIBHOM
ITPOI'PAMMBbI

Anresus. Teopum anresun. CnocoObl omnpeAereHHs aare3sud B MOJUMEPHBIX
KOMITO3MIIMOHHBIX MaTepHajax.

Knaccugukanus nucnepcHbix HanonHuTeneil. OCHOBHbIE XapaKTEPUCTUKH.

MexaHn3M yIIPOYHEHHsI KOMIIO3UIIMOHHBIX MaTEPUAJIOB JUCIIEPCHBIMU HAIOJIHUTEISMU.
BinsHue HanoaHUTENEH Ha CBOMCTBA MOJUMEPHBIX KOMIIO3ULIMOHHBIX MaTepHUalIax.
Pa3pyiienue v npoyHOCTh KOMITO3UITMOHHBIX MaTepuaioB. Teopus ['puddura.
KpemnezeM. CTpykTypa MOBEPXHOCTH KpEMHE3EMA.

TUIBI CUITaHOJBHBIX IPYII Ha TOBEPXHOCTU KPEMHE3EMa U CIIOCOOBI UX OMPE/IEIICHNUS.
Crioco6bl MoaM(UKAMU TOBEPXHOCTH HANOJHUTENeH. XUMUYeCKud M (uzndeckuit
crnoco0.

Metoapl HcciaeqoBaHUs MOIAU(PHUIMPOBAHHBIX MOBEPXHOCTEH. XHWMHUYECKHE METOJIbI
HCCIICIOBAHMS.

Metoap! uccaeoBaHus MOTUGPHUIIMPOBAHHBIX TOBepXHOCTeH. CreKTpajabHble METOJIbI
HCCIICIOBAHMS.

Temmeparypa CTEKJIOBaHUs, KPUCTAIUIM3ALU U [IJIaBJICHUE TIOJIMMEPHBIX MaTEpUAOB.

JIUTEPATYPA

['openue, nectpykiust u crabunuzarus moiaumepoB /Ilox pen. 3aumkosa I'.E. — CII6.:
Hayunble ocHOBBI M TexHONOrNN, 2008. — 422 c.
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2. Kunewn, agresus, texnonorus ckienBanus /Ilep. ¢ anrn. nox pepaxnueir Komaposa I'.B. —
CII6: IIpodeccus, 2007. — 376 c.

3. MoaudunupoBaHHbie KpeMHE3eMbl B COOIMH, Karanu3e, xpomatorpadum / Iloxg pen.
JIncnmukuna I'.B. — M.: Xumus, 1986. — 248 c.

4. Meroapl opranndeckoro ananmsa / Ilep. ¢ anrn. mox penakuueir Komapoa b.M. — M:
Mup, 1986. — 584 ¢

5. Mexdasnbie spienus B nonumepax / Jlumato FO.C. [u nmp.] — Kues: Hayka. Jlymka,
1980. - 260 c.

6. Hamonaurenu asis MOJMMEPHBIX KOMIIO3MLIMOHHBIX MarepuaioB / Ilep. ¢ anrn. mox
penakuueit babaesckoro IL.I. — M.: Xumust, 1981. — 736 c.

7. TlomumepHBIe KOMIO3HMIIMOHHBIE MaTepHajbl: CTPYKTypa cBoiicTBa Texnosorus / Ilox
pen. bepmuna A.A. — CII6.: ITpodeccus, 2009. — 560 c.

8. Cospemennsie Metonsl SAMP s xummueckux wuccnenoanuii / Ilep. ¢ anrn. mo
penaknuen YcreiHioka FO.A. — M.: Mup, 1992. — 403 c.

9. Teopus n npaktuka npuioxeHus: meroga JIIP / lep. ¢ anrin. [lox pea. biromendensna
JLA.—M.: Mup, 1975. — 548 c.

10. ®usnueckas xumus nmosepxHocty / [lep. ¢ anrit. mox penakiueit 3opuna 3.M., Mymiepa
B.M. — M.: Mup, 1979. — 568 c.

11. ®usnueckas XxuMusl HaoOJHEHHBIX nomumepoB /JlumaroB 1O.C. [u np.] — M.: Xumus,
1977.-304 c.

12. XumMust TPHUBHUTHIX MOBEPXHOCTHBIX coeamHeHuit / Iloxg pen. Jlucmukmna I'.B. — M.:
OU3MATIIUT, 2003. - 592 ¢

13. Xumuueckue peakiuu ¢ ydacTueM HoBepxHocTH kpemHesema / Tepteix B.A., bemskosa
JLLA. — Kues: Hayk. Jlymka., 1991. — 264 c.

14. Kenneth J.D. MacKenzie, Mark E. Smith Multinuclear solid-state NMR of inorganic
materials // PERGAMON, 2002. — 721 p.

Oo6sa3amenbH0_nPedcmagums_Kpumepuu _OUeHKU no_NPOMENCYMOUHOU_ammecmauuu
(3Kx3amena unu 3auéma).

@OC no oucyuniure/mooyno opopmIiemcs Kaxk OmoelbHulll QOKYMeHm K pabouell
npocpamme.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbsI NIPEIOCTABIISIETCS TOMOJIHUTENBHOE BpeMsl JUIsl TOJrOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHSI MHBAIUIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHANBUIYAITEHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIUAOB TIPOIEypa OIICHWBAHUS pE3yNbTaTOB OOyUYEHHs 110 JWUCHUILUTUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa orneHMBaHUsI pe3yNbTAaTOB OO0YYCHHS WHBAIWIOB W JIUI C OTPAaHWYCHHBIMA
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeoCcTaBIeHue
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B IIeYaTHOM opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
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JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO amnmapara:

— B IIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JTUCUMIIIMHBI (MOXYJIst).

5.1 OcHoBHas JiMTEpaTypa:

1. Heopranudeckast XuMus: B 3 T.: yueOHUK 1 CTyeHTOB By30B / mox pea. F0. /1. Tperbskona. -

M. : Akagemus, 2004.
Xaxanuna T.W. Heoprannyeckas xumus. M., FOpaiit, 2010, 288c.
Vraii S1.A. O6mias u Heopranuueckasi Xumusi. - M.: Beiciias mkoma, 2004. - 527 c.
AxmeroB H.C. O0ras u Heopranuveckas xumMus. - M.: Beicias mkona, 2003. - 743 c.
Kucenes FO.M., JIo6psmmrHa H.A. X1Must KOOpIMHAIIMOHHBIX coequHeHni. M.: "Akagemus',
2007.-352c.

akrown

Jl11s ocBOEHMS AUCHMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
37I0POBbSI MMEIOTCA H3JaHUsl B AJICKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«/lanvy u «FOpatim»y.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

Kapanerssan M. X., Ipakun C.1. O0mias u Heoprannyeckast xumust. M.: Xumwst, 2001.
2. Kotron ®., Yunkuncon k. CoBpemeHHas Heopranuyeckas xumus. M.: Mup. 1-3 TT.,
1969

HexkpacoB b.B. OcHoBsl 06meit xumuu. M.: Xumus. 1-3 TT.

4. Tpetpsikos 10.J1., Mapteinenko JI.U., I'puropses A.H., lluBanze A.}O. Heopranuueckas
xumusg. Xumus saeMeHToB: B 2 kH. - M.: Xumusa, 2001. Ileatun 10.A., Buikos JI.B.
duznueckue MeToAbI HccieaoBanusa B xumuu. M., 2003.

Cmuusia B.M., Mapteienko JI.M. Heoprannueckas xumus: M.: U3n-so MI'Y, 1991.
Hparo A. ®usnyeckue metosl B xumuu. T. 1, 2. M.: Mup, 1981.

I'mmecniu P, Xaprurran M. Mopens oTTankuBaHUs DIEKTPOHHBIX I1ap BAJIEHTHOU
000JI04KH U cTpoeHue Mojekys. M.: Mup, 1992.

Jxoucon JI. TepmoanHamMuueckue aclieKThl HeopraHuueckoi xumuu. M.: Mup, 1985.
Kocrpomuna H.A., Kymok B.H., Cxopuk H.A. Xumusi KoopAMHALNOHHBIX COEIUHEHUH.
M.: Bercm. mk., 1990.

10. Kykymkus FO.H. Xumus koopanHaIMOHHBIX coeauHeHuii. M.: Beicmr. mk., 2001.

11. Vamic A. CtpykrypHast Heopranndeckas xumus. T. 1-3. M.: Mup, 1987.

12. le#i K., Cenoun JI. TeopeTnueckas Heopranndeckast XUMust. M.: XuMHsL.

13. Epemun E.H. OcHOBBI XMMHYeCKO# TepMoAMHAMUKHU. M.: Briciias mkona.
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5.3. Illepuoauyeckue U3IaHNUs:
[Ipusooumcsi coomeemcmayowuil nepeyeHb nepuooudeckux U30aHull (neuamHule u/unu
9eKMpPoHHbLE), UMerowelics 8 oubauomeunom gonoe Kyol'y

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX /ISl OCBOCHHUS TUCHUTLINHBI (MOTYJIsI).

B nepeune pecypcoe unghopmayuonno-menekomMmynukayuonnou cemu «HMumepnempy,
He0OX00UMbIX 011 OCB0EHUL OUCYUNIUHDBL, VKA3bI8AIOMCs c8edenuss 06 Mumepnem-pecypce 6
sude ccoliku. Mozym ykazvlieamvcsi aopeca npo@eccuonHaibiblx 6a3 OaHHbIX, UHGOPMAYUOHHBIX
CHPABOUHBIX — CUCMeM, JJIeKMPOHHBIX — 00pazoeamenvhvlx  pecypcos, Humepnem-caiimog
CNeYUaIU3UPOBAHHBIX 6€0OMCME, INIEKMPOHHBIX HCYPHALO8 U OPY2Oll NePUOOUKU, U M. 1.
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Hanpumep,
1. Poccuiickoe obpazosanue, gpedepanvruiii nopman [Oguyuanvhoiii catim] — URL:
http://www.edu.ru

7. Meroauueckue yKa3aHMsi JJIs O00y4alIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Moxyas).

B 0annom pasdene onucvieaemcs opeanuszayus npoyecca no 0CHOBHbIM 8UOAM 3AHAMULL U
0CODEHHOCMAM UX NPOBEOeHUs NPU U3YYEHUU OAHHO20 KypCa

Hanpumep,

Ilo kypcy mpedycmompeno npogedeHue NeKYUOHHLIX 3aHAMuUll, HA KOMOPbIX 0aemcs
OCHOBHOU CUCMEeMAMU3UPOBAHHBIU MAMEPUAT, NPAKMUYECKUX 3AHAMUU..... .

Basicneiiwum smanom Kypca A6aaemca camocmoamenvnas paboma no oucyuniumne
(mooyni)........

Ilpusoosamcs euovi/popmer CP, cpoku evinonnenus, goopmvi konmpons. Ungopmayus no
OanHOMY pazoeny O0ANCHA coomHocumobces ¢ nn. 2.1 u 2.2 pabouetl npocpammbi.

Pazoen ogopmnsemeca 6 asmopckoii pedakyuu ¢ yyemom cneyugpuku npenooasaHus
OUCYUNTUHBL (MOOVIA).

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUI[AMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbsSI 0OJIBIIOC 3HAYCHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NunuBuayanbHble KOHCYJIBTAIMM 110 TIPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CIIOCOOCTBYIOLIUM MHJIMBUyaTU3allid O0y4eHHUSI U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYyJaroIIMMCS WHBAIUIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBbSI.

8. Ilepeyenbr MHPOPMALHOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOI0 Mpolecca 1o JUCHUIInHe (MOAYJI10). (MPU HEOOX0IMMOCTH)

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

Hanpuwmep,

— Komnvromepnoe mecmupoganue no umozam usyyeHus pazoeios OUCYUnIuHbl.

— Ilposepka OomawiHux 3a0aHuil U KOHCYIbMUPOBAHUE NOCPEOCMEOM IEeKMPOHHOU
nOYmbl.

— Ucnonvzoeanue 31eKmpoHHbIX npe3eHmayuii npu npoeeoeHu’ NpaKmu4ecKux 3aHamui.

Ilpumeuanue: eciu no OaHHOU OUCYUNIUHE He NPedyCMOMPEHbl UHPOPMAYUOHHDbLE
MEeXHOI02UU, MO HEOOXOOUMO MO YKA3AMb.

Hanpumep: ungopmayuonnsvie mexnonozcuu - He npeoycmompensi

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 o0ecnedeHus .

Vkazviearomes, eciau _ucnonwp3ywomcesa, oodyuanoujue KOMNbIOMEPHbIE NPOSPAMMbL NO
OMOENbHbIM  pazoenam ulu memam UW__MOJbKO _HMe, K KOMOpbIM UMeemcsi OOCMmYn 6
YVHUgepcumeme (8 bubIUuOMeKe, KOMNbIOMEPHLIX KAACCAX U/ Ul HA Kageopax).

Hanpuwmep,

— Ipoepammel, demoncmpayuu sudeo mamepuanos (npouepvisamens «Windows Media
Playery).

— Ipoepammul ons demoncmpayuu u cozoanus npezenmayuti («Microsoft Power Pointy).

IIpumeuanue: eciu no OAHHOU OUCUURIUHE He NPEeOYCMOMPEHO NPOSPAMMHOE
obecneuenue, mo HeobX00UMO MO YKA3aMmb.
Hanpumep: [lpocpammmnoe obecneuenue - ne npedycmompero

8.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
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Vkasviearomess monvko me, K KOMOpuM umeemcsi OOCMYn 6 YHueepcumeme (8
oubnuomexe, KOMNLIOMEPHBIX KIACCAX U/UMU HA Kagdedpax).

1. CnpaBouno-mpaBoBas cuctema «Koucymnbrant [Timtoc» (http://www.consultant.ru)

2. DnektponHas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

u m.o.

9. MarepuanbHo-TexHHYeckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMPoLecca Mo JUCHUIIMHE (MOAYJII0).

No B pabor MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE JUCIIUILTHHBI
(MOyJIsl) M OCHAILIEHHOCTh
1. Jlexyuonnvie 3ansimus | Jlekyuonnas ayoumopus, OCHAWEHHAS NPe3eHMAYUOHHOU
MeXHUKOU (Npoekmop, 5KpaH, KOMRbIOMEP/HOYmOyK, ...) u
coomeemcmayrouwum npocpammusim obecneuernuem (110) ....
cneyuanu3upoBaHHvle 0eMOHCMPAYUOHHbIE
cmenobl (HaumenoBanue) U YCMAHOBKU
(Haumenosamnue),.
2. Cemunapckue 3anamus | Cneyuanbhoe nomewjeHue, OCHAWEHHOe (nepeuuciumo
OCHOBHOe 000pYydosanue) ....
3. Jlabopamophvie Jlabopamopusi,  yKOMNIEKMOBAHHASL — CREYUATUIUPOBAHHOU
3auAMuUsL Mebenblo U MeXHUYeCKUMU CPeOCmBaMu 00YYeHUs ... ...
4, Kypcosoe Kabunem ons evinonnenus Kypcogvix pabom
NpoOeKmuposanue
5. I'pynnosuvle Ayoumopus, (kabunem) ... ...
(uHousuodyanvHole)
KOHCYIbmayuu
6. Texywuti  kowmpons, | Ayoumopus, (kabunem) ... ...
NPOMENCYMOUHASA
ammecmayust
7. CamocrosTenbHas Kabuner 1ms camMocTOsITENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHON TEXHHKOW C BO3MOXXHOCTBIO TOJKIIOYEHHS K
cetn «HTEpHET», MpPOrpamMMOl 3KPAHHOTO YBEIHYCHUS U
00€eCnevYeHHbI TOCTYIIOM B AJIEKTPOHHYIO WH(GOPMAIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

Jlaunwiii pazoen sanoansiemcs 6 coomeemcmeuu ¢ mpedosanusmu PIOC BO, npu
Heobxooumocmu Konkpemusupyemcs. Ilpusooumcs nepeuenvb HeoOX00UM020 000PY008aHUS
ayoumopuii (npoekmopul, HOYymMOYKuU, KOMNbIOMepHble pabodue mecma u m.o.), NPoOSPAMMHOe
obecneuenue, pazo0amoumvlli Mmamepuan u m. H. YKazvleaiomcsa chneyuanuszuposanHvle
ayoumopuu, u 060pyoosarue 0/ 1a00pamopHsvlx pabom, NpaKmuyeckux 3auamuil uiu Opyeux
3aHAMUl, Hanpumep, NPopeccuoOHaIbHAs ayouo U 8udeo annapamypa, npoekmop (0 nekyutl
UNU CeMUuHapos), no0cobHvle Mamepuansl 0 NPo8edeHUs NCUXONOSUYECKUX MeCmos8, Kapmbl U

op.

MarepunanbHo-TexHu4Yeckasi 0a3a JJsl  OCylIeCTBJIEHHSl 00pa30BaTebHOI0
npouecca no AMCUMIInHe

NeNe | Ilepeuenn Ne [lepeuens 1abopaTopHOTO [Iepeuens u
nmabopaTopuid aynuto | obopynoBaHus * pe3yIbTaThI
pun HaY4HO-
UCCIIEIOBATEIIbCKH
X pa3paboToK,
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OCYIIECTBIISIEMBIX
Ha 0a3ze
nabopatopun *

Jlaboparopus 134 C | UK-®ypoe cnexktpomerp VERTEX- | [loaroroska u
CHEKTPOCKOIUHU 70, cnekrpodotomerp UV-VIS MIPOBE/ICHHE
KOOPJAMHALIMOHH HITACHI U-3900, KP-ciektpoMeTp | KYpCOBBIX,
BIX COEIUHEHUI SPEX RAMALOG, BBITTYCKHBIX
mmHHOBONIHOBBIN MK-dypre OaxaaBpCKUX,
cnexkrpometp JIADC-1000, MarucTepCKux 1
KOMIIBIOTEPBI, AaHATU3ATOP )KUIKOCTU | ACTIMPAHTCKHUX
dmroopar nanopama -02. paboT, HAy4HO-
Jlaboparopus 136 C | ycTaHOBKa JJI OCAXKACHUS TOHKUX HCCIIEI0BATENbCKU
cUHTE3a mwienok CCR Copra Cube ISSA, X paboT
KOOpJMHAIIMOHH cymmibHbid mkagp CIIY, nozatopsr | 0akanaBpos,
bIX COETUHEHUI aBTOMATHUYECKUE, IITUTKA MarucTpoB U
AIIEKTPUUECKAs], MEIIaIKa aCIIMPAHTOB TI0
MarHuTHas, BeChl aHATUTUYECKUE XUMHH
Shinko HTR-220CE. KOOPMHAIIMOHHBI
X COeIUHEHUN
Jlaboparopust 136 OIP-cniekTpomerp, UK- | [IpoBenenue
(bu3nIecKux CIIEKTPOMET] IR-70, TUTUTKH | UCCIICTOBAHUM
METOIOB AIIEKTPHUYECKHE, KOMITBIOTEPHI, | KOOPIUHALMOHHEI
UCCIIETOBAHUS Menranka MarHuTHasi, BECHI | X U KOMITIO3UTHBIX
anamutryeckue BJIP-200. MaTepUasoB
JIaGoparopus 422 C | mporpaMMaTop uMIyiascHOoro Toka | [loaroroska n
JJEKTPOXUMHYE BK1760A, BakyyMHbIIl CyIIWIbHBIN | IPOBEIEHUE
CKOTO CHHTE3a mkag mics-65/3.5. KYPCOBBIX,
BBIITYCKHBIX
JIaGopartopus 424 C Bechl aHanuTuueckue Adventurer | 6akamaBpCKHX,
HEOPTaHUYECKOT Ohaus, wemanka MarHuTHas C | MarUCTEPCKUX U
0 CHHTE3a IIOJIOTPEBOM MM-5, IUIUTKY | ACIUPAHTCKUX
AIIEKTPHUYECKHE, XOJIOAWIBHUK | pa0dOT, HAy4HO-
Candy. UCCIICIOBATEIIbCKH
X paboT
JIaGoparopus 426 C | UcTOYHMK TOKa, CYIIMJIBHBIM MIKad, GaKaIaBpoB,
XUMHH pH w™erp-monomep «MyJIBTHTECT MarvcTpoB
KOOPJAMHAIIMOHH 111-1», CTaHIIHS pabouas, ACIIMPAHTOB 10
BIX COCTUHEHUN norernuoctat IPC FRA, mMemanka | ypnvmm
marauTHas Leki MS1. KOODAMHALHOHHBI
Jlaboparopus 428 C | pabouass CTaHuMs, HMCTOYHHMK TOKA | X coeaMHEHMIA
OHoHeopraHuye CT-562-M, cnekrpodoromerp Leki
CKOIl XUMUU SS 2110 UV, memranka MarHUTHas,
JI03aTOp KaneabHbIN.
Jlaboparopus 443 C [Tpubop JUISL onpexaenenus | [loaroroska u
3alIUTHBIX npovHoCTH TUIEHOK, «KoHcTaHTa Y- | mpoBeneHne
TTOKPBITUI 1A», pabouasi cTaHIMs, CyUIMJIBHBINA | KYPCOBBIX,
mkad I1IC-80-01 CITY, MmydenpHbIi | BBITYCKHBIX
mKad SNOL, BECHI | OaKalaBpPCKHUX,
texHoxumuueckue  Acom  JWI1, | maructepckux u
aare3suMeTp Posi-test AT-A, | acnupaHTCKUX
alMa3HbIi  CTaHOK s pe3Ku | paboT, Hay4yHO-
BBICOKOTPOYHBIX KOMITO3UTHBIX | HCCIIEIOBATEIILCKU
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MaTepHaoB. X paboT

Jlabopatopus 435 C Cnektpodoromerp Leki SS 2107, bakaaBpos,

XUMHYECKON Becnl anexrponnbie Leki B 5002, pH | MaruceTpos 1

TEXHOJIOTHH U metp, «Ikcnepr-001-1», memanka | ACTTMPAHTOB 1O

MaTepHanoBee MarHuTHas ¢ noxorpesom I19- 6110, | XMMHH

HUS MydeapHas neyb LOTP, KOOpI[HHaLII/I(lHHLI
scrpsaxuBarens |IKA C-MAG HS7, | X COCAMHCHUM 1
tBepaomep TK-2M, muentpudyra KOMITO3UTHBIX
naboparopuast IIEH-16, mukpockon | MaTCPHAIOB

MeTauiorpadudecKuii AJIbTaMH.

Jlaboparopus 433 C | AGpasumerp Taber Abraser,
KOMITO3UTHBIX Mellajgka ¢ TMOJOrPEeBOM, IUIUTKU
MaTepuaioB 3IEKTPUYECKHE, BECHI
aganuTudeckue BJIP-200, memanka
MarHuTHas, TEPMOCTAT  BOJSIHOM
MPOTOYHBI.

Taxxe B KyOI'Y ¢yukmumonupyror YHIIK «Awnamut» u LleHTp KOJIEKTHBHOTO
IIOJIB30BaHUsA «JlMarHOCTHKa CTPYKTYPbl M CBOWCTB HAHOMATEPHUAIOB», B KOTOPBIX HMEETCS
YHUKAJIbHOE BBICOKOTEXHOJIOTUYHOE COBPEMEHHOE 000pYyIOBaHME, MO3BOJISIONIEE BBIIOIHATH
HAy4YHO-UCCIIEIOBATENbCKYI0O pabOTy Ha BBICOKOM YpPOBHE: CKAaHUPYIOLIUN 3JIEKTPOHHBIN
MHUKPOCKOII C 3HeproaucnepcuonHon npucraBkoi JSM 7500F, aToMHO-CHUIIOBOI CKaHUPYIOLIUIA
mukpockorn JSPM 5400, OT1P cnekrpomerp JEOL FA-300, AMP cniekrpomerp JNM ECA-400.
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