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Mporpamma gucumnaunHbl "XuMns KOMAnekcHolx coegnHernii"; 04.03.01 "Xumnga".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnaunHbl "XuMns KOMAnekcHolx coegnHernii"; 04.03.01 "Xumnga".

Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) Ynaxosud H.A. (Kadenpa HeopraHuyeckor
Xummm, Xumumdeckuin nHetutyt um. A.M. Bytneposa), Nikolay.Ulakhovich@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

NPVPOLY XMMUYECKOM CBSI3N 1 0CODEHHOCTV NMPOTEKAHNS OKUCIUTENbHO-BOCCTaHOBMTE/bHbIX MPOLECCOB B
pacTBopax KOMMAEKCHbLIX COedNHEHWA.

JonxeH ymeTb:

CaMOCTOATEeNbHO onpenendaTb napaMeTpbl npoueccos KOMI'IﬂeKCOO6paSOBaHI/I5|Z KOHCTaHTbl CKOPOCTH peaKLl,MI7I B
cucrteme Metann - nuraHn, KOHCTaHTbl yCTOW—II/IBOCTI/I n cocTtaB 06pa3y|ou4v|xc;| KOMMNeKCcoBs.

JonxeH Bnanetb:

HaBblkaMu MPUMEHEHNS TePMOLANHAMNYECKOro noaxona Ansg onucaHns paBHOBECUN C y4aCTUEM KOMIMIEKCHbIX
COEONHEHWNA.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTL:!

MPUMEHSTb OCHOBHbIE 3aKOHbI XMMUW NPy 06CYXAEHUN NONYyHEHHbIX Pe3ybTaToB, B TOM YUC/E C NPUBIEYEHNEM
VHgOPMaLMOHHbIX 6a3 faHHbIx (MK-3).

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (Mogynb) BkatodeHa B pasgen "61.B.B.07.02 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoi nporpammbl 04.03.01 "Xumus (He NpeaycMOTPEHO)" U OTHOCMTCS K AUCLUMANMHAM
no BbIGOpY.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMINNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yucie nekuun - 40 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 32 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCcKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachbl
KOHTaKTHOW paboThbl,
Paspenbl aucuunnavHbl / MX TPYDO0EMKOCTb CaMocTtosTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopaTopHbie)
flexumm 3aHATUA paboTbl
Tema 1. BeegeHue. NoHsTHE 0
KOMMJIEKCHbIX COedNHEHUSIX.
1. T 7 2 0 0 1
€PMUHOJIONNS XMMUMN KOMMNEKCHbIX
coeanHeHnsix. Homenknatypa.
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Mporpamma gucumnaunHbl "XuMns KOMAnekcHolx coegnHernii"; 04.03.01 "Xumnga".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekuvu 3aHATUSA paboTbl

Tema 2. Knaccudpmkaums

KOMMIEKCHbIX coeanHeHui. [Nepeble
2. |[Teopumn KOMMNEKCHbIX COEANHEHUN. 7 2 0 0 1

KoopaunHaunoHHas Teopus

A.BepHepa.

Tema 3. Xummyeckas cBs3b B

KOOPAVHALMOHHbBIX (KOMMAEKCHbIX ).
3. [coeanHennsx. IoHHO-kKoBaneHTHbIE 7 2 0 0 2

NpeLCcTaBNEHNS.
KBaHTOBO-MexaHU4eckne Moaenu.

Tema 4. CTpoeHne KOMMNNEKCHbIX
COelIHeHWi ¢ No3numin metona
4 [BaneHTHbIX cBsizeN. Mmbpnamsaums 7 4 0 0 >

" lopbuTanelt LeHTpanbHOro atoMa npu
06pas3oBaHMM NONU3APOB PasNNYHO
CUMMETpUN.

Tewma 5. Teopus kpuctannmyeckoro
nons. PacwenneHne opbutanei
LEHTpanbHOro atoma B
5. [KPucTannnyeckom none pasnnyHoi 7 4 0 0 5
" lcummeTpru. H13KOCNMHOBbLIE 1
BbICOKOCTHOBBIE KOMIMNEKCHI.
SHeprus pacllenneHns n sHeprus
crnapvBaHms.

Tema 6. VIameHeHne aHepruu
ctabunusaunm Kpuctanamyeckum
6. [nonem B psay 3d-anemeHTOB ANs 7 > 0 0 >

" |oKTasopNYECKUX 1 TETPasapUHeckmx
KomnnekcoB. CNeKTPOXMMUYECKMIA
psa. OdpgekT AHa-Tennepa.

Tema 7. Teopusi nons nuraHnos.
BenunuuHa pacienneHus B Teopuu
nons nuraHnos.. nu-IlatmeHoe

7. [B3aMMOOencTBrE SNEKTPOHOB 7 2 0 0 2
LLeHTpanbHOro atoma co CBOO6OAHbIMU
(paspbixnsowmmm) opbutansmm
niraHpa.

Tema 8. AHanns sHepreTUHecKmnx
amarpamm aons

8. [rekcaammuHkobanbTa(lll) n 7 2 0 0 2
rekcagotopokobanstata(lll) no
metoay MO.
Tema 9. KoHTponbHas paboTa 1

9. [(xnMuyeckas cBasb B 7 2 0 0 2

KoopAnHaAUNMOHHbIX COG,D,I/IHeHI/ISIX)

Tema 10. KoMnnekcHble coeanHeHuns
10.|c nonnaoeHTaTHbIMU NNraHoamn. 7 2 0 0 2
Xenarbl. MNpasuno uuknos Yyraesa.

Tema 11. PaBHoBecus B pactBopax

KOMMIEKCHbIX COeAMHEHWIA.

11 O6pasoBaHune accounaTos 7 > 0 0 5
‘(BHelwHecdepHble KOMMEeKChbl.

KoHcTaHTa paBHOBecust accoumaumm.

Tema 12. Obwas v cTyneHyartas
KOHCTaHTbl YCTOMYMBOCTU

= (HecTovikocTh). TepMmoguHamuka 7 = 0 0 2

KomnnekcoobpasoBaHus.
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Mporpamma gucumnaunHbl "XuMns KOMAnekcHolx coegnHernii"; 04.03.01 "Xumnga".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 13. ConbBaTaUMOHHbIE
aBHoBecuq. BnuaHue npu bl
13.|P ecua. BIMAHINE NPUPOA 7 2 0 0 2
pPacTBOPUTENS HA YCTONYMBOCTb
KOMMNEKCHbIX COeANHEHWNA.

Tema 14. PeakumoHHast cnocobHoCTb
KOOp,D,VIHaU,VIOHHbIX COG,D,I/IHeHI/IVI.

14. Teopunsa B3aUMHOTO BIMSIHNS. 7 2 0 0 2

PeaKLI,I/IVI 3aMelleHnsa nMraHaoos.

Tema 15. Teopun

15.[KMCNOTHO-OCHOBHbIX NPeBpaLLeHniA 7 2 0 0 2
KOMMIEKCHbIX COEAMHEHWIA.
Tema 16.
OkmMcnMTENbHO-BOCCTAHOBUTENbHbIE

16.|peakumnmn KOMMNEKCHbIX COeAMHEHUN. 7 2 0 0 2

BHewHecdepHbIi MexaHU3M.
BHyTpucdepHbIi MEXaHN3M.

Tema 17. PeakunoHHas cnocobHocTb
17. KOMMNEKCHbIX COeANHEHWNA. 7 2 0 0 2
18.|Tema 18. KoHTponbHas pabota 2. 7 2 0 0 0
Ntoro 40 0 0 32

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)

Tema 1. BeepeHue. NMoHATUE O KOMMNNEKCHbIX COeAUHEHUAX. TePMUHONOINMA XUMUU KOMIMJIEKCHbIX COeANHEHUSIX.
HomeHknatypa.

MNMoHATME O KOMNNEKCHBIX COeANHEHNAX. TePMUHONOTNA XMMUN KOOPANHALMOHHbBIX COeAMHEHWNA. JluraHabl, Ha3BaHus
nuranpoe. KoopanHauuoHHas cagpepa. BHyTpeHHAS 1 BHEWHAS KOopAMHaLMOHHbIe cdpepbl. KoopanHaUMOHHbIN
nonuagp. KoopanHaumoHHoe 4ncno. [leHtatHocTb nuranga. XmpanbHocTb. HoMeHknaTtypa KoopanHaLMOHHbIX
coegunHeHnin. CoctaBneHne oopmMyn KOOPANHALMOHHbBIX COeaHEeHNUA. KoMnnekcHble KaTnoHbl. KOMNNeKCHbIe aHNOHbI.
HewnTtpanbHble komnnekcbl. MOCTUKOBbIE FpYRnbl U MHOrOSAEPHbIE KOMNNEKChl. KnactepHble CoeAuHEHNS.
HomeHknaTypa knactepHbix COeAUHEHWI. VI3oMepusi KOOpAMHALUMOHHbIX COeanHEHNA. [TeoMeTpuyeckas nsomepusi.
WNoHHas (noHn3aumoHHas) nsomepus. NnopaTtHas (conbeaTtHas) nsomepus. CTpyktypHas (conesas) Msomepus.
OnTnyeckas nsomepus.

Tema 2. Knaccucukaumsa KoMnaekcHbIX coeauHeHUn. Nepebie TeOpun KOMMIEKCHbIX CoeANHEeHUN.
KoopauHauvoHHast Teopusa A.BepHepa.

Knaccudomkauus KoopamHaumoHHbIX coegmHeHnin. Knaccndmkaumm no Tuny LEHTPanbHOro atoma, no 3apsgy
LEHTPaNbHOro atoma, no CTENEHN YyCTONYMBOCTM KOMMAEKCOB, MO TUMY KOOPAUHNPYEMBIX NUraHOo0B. ALMOOKOMMNEKCHI,
aKBaKOMMEKChbl, TMAPOKCOKOMMAEKChl. AMMUHBI 1 aMMuakatbl. AHWOH- 1 KaTuoHranoreHartbl. KoMnnekcbl ¢
6vonuraHgamu. Knaccudprkaumst no Tuny KOMmiaekcoB. Ankoronstel Metannos. Xenatbl. KomnnekcoHatbl. KoMmnnekchbl
MeTannoB ¢ KpayH acompamu. Kpuntatbl. MNonmagepHble komnnekcol. MI3ononnaHnoHbl. [feTepononmaHmnoHs.
KoopaunHaunoHHble nonumepsbl. KnactepHole coeanHeHust. PaHHWe Teopumn KOOpAnHaLMOHHON XuMmn. NpenctasneHms
K.B.BnomcTparpa u C.M.UopreHceHa. KoopanHauvoHHas Teopusi A.BepHepa. MNoHsATME 0 rnaBHoi 1 nobo4Hoi
BANEHTHOCTAX. TE31C 0 CyWwecTBOBAHUN BHYTPEHHEN KOOPANHALMOHHON chepbl. [ToHATNE O KOOPANHALVOHHOM YKChe.
Crepeoxnmmns KOMMIEKCOB.

Tema 3. XmMnuyeckasi CBA3b B KOOPAUHALMOHHbIX (KOMMEKCHbIX ). coeguHeHUsX. MOHHO-KOBaneHTHble
npencraeneHusi. KeaHToBO-MexaHU4Yeckue Moaesnu.

Xumunyeckas cBa3b B KOOPAMHALMOHHbIX coeanHeHmnsx. IOHHOCTb 1 KoBaneHTHoCTb. MlonHas mogens B.Koccens.
Xummnyeckas cBsi3b 0OyCNOBNEHHAs 9NeKTpocTaTMieckumm B3aumoneicTemsiMu. KosaneHtHas mogenb Ox. Nlbtouca.
B3anmHoe npoHukHoBeHWE anekTpoHoB. O606IWeCcTBNEHWE 3NEKTPOHOB 63 MOMHOrO NepeHoca 3apsaa (KoBaneHTHas
cBa3b). NpencrtasneHus H.bopa o xnmuyeckon ces3n. Passutne KBaHTOBOW XUMUW KAk COBPEMEHHOW XMMNYECKOW
Teopun. YpasHeHue WpeawnHrepa. MNpencrasnenns M. Oupaka. Meton Xaptnu- doka. [oaxon ¢ y4eTOM 3neKTPOHHOM
nNnoTHocTK. Teopun KOOPANHALMOHHON cBA3W. Knaccmyeckne Teopum XMMUHeCKoro ctpoeHus. BaneHTHocTb. Teopus
OTTaNKMBAHUS ANEKTPOHHBIX Nap BaNEHTHON 0O0NOUKN.

Tema 4. CTpoeHMe KOMIMIEKCHbIX COeAUHEHUI C NO3ULLMIA MeToAa BaNeHTHbIX cBA3en. Mmbpuaonsauuns
opbuTtanen LLeHTpanbHOro atoMa nNpu o6pa3oBaHMM NONNI[POB Pa3/INUHON CUMMETPUM.
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Mporpamma gucumnaunHbl "XuMns KOMAnekcHolx coegnHernii"; 04.03.01 "Xumnga".

Ob6was xapakTepncTuka Metona BaneHTHbix cea3eit (MBC). MBC u cdoopma BHYTPEHHER KOOpAMHALIMOHHOM cchepbl (Tun
rmbpuansauum). NMoHATUE O rMOPUAN3ALNN XUMUYECKNX CBA3ER. MBpuaHble cBS3u. [peacTaBneHms 0 XMMUYECKOW
CBA3M KaK 0 ABYx3anekTpoHHown (J1.MonuHr). MarHmTHble CBOMCTBA KOMMNEKCHbIX COeANHEHWIA. Teopns KUCNOT 1
ocHoBaHwuii " .Jlbtonca. KoHuenums rubpuansaunm atoMHbix opbutaneirn. CBA3b Mexay NpOCTPaHCTBEHHOW hopMOl
nonuagpa u tuna rubpuamsaumun. BnusHne rubpnamsanmm Ha NpoYHOCTL XMMUYECKOR cBSA3u. Hanbonee yacto
BCTpevarowmecs snabl rubpuamnsaumm. OrpaHnyeHns MeToaa BaneHTHbIX CBA3el. HEBO3MOXHOCTL 06 bACHEHNS
ONTUYECKNX CBONCTB KOOPANHALMOHHBIX COEANHEHWIA.

Tewma 5. Teopvm Kpuctannnyeckoro nons. PacwienneHue op6V|Tanel7| LeHTpanbHOro atoma B Kpucrtayimn4eCKkom
none paananoﬁ CUMMeTpuUn. Hu3KoCnMHOBbIE M BbICOKOCMUHOBbLIE KOMMMEKCbI. 3Heprm| pacwenneHusa n
9Heprus cnapuBaHwus.

Teopus kpuctannuyeckoro nons (TKIM). Mpeanocbinku TKIT. SnekTpoctatnyeckne npeactasBneHns o 4encTBMm nuraHaa
Ha UEeHTpanbHbIA aTOM B KOOPANHALMOHHOM COeAMHEHUN. JluraHa, Kak TOYeYHbI oTpuuaTensHbi 3apsag. dakTop,
BbI3bIBAOWMIA pacLienieHne BblPOXAEHHbIX COCTOSHUI. [NapameTp pacuienneHus. BnnusHue ctpoeHmns
KOOPANHALUMOHHOIrO COEANHEHNS HA SHEPruto paciluenneHus. lNapamarHuTHble U AMamarHUTHblIe KOOPAMHALNOHHbIE
coeaunHeHns. Ycnosms 06pasoBaHnst HU3KOCTNMHOBbLIX Y BbICOKOCMMHOBBLIX KOMMNEKCOB. CNEeKTPOXUMUYECKMIA psif.
Nuranaobl cnaboro v CMNbLHOMO MONS.

OnTunyeckre cBOMCTBA KOOPAMHALMOHHBIX coeanHeHnin. TKIM n obpasoBaHue okpaleHHbIX KOOPAUHALMOHHBIX
coeavHeHni (d-d-nepexoabl). Pasnuumns B okpacke KOOPAMHALMOHHBIX cOeauHeHnin d- n f-anemeHToB. BO3MOXHOCTY 1
orpaHunyeHmnsa TKIT.

Tema 6. U3MeHeHMe 3Heprumn crtabunusauum Kpuctanimyeckmm rnosnem B psay 3d-aneMeHToOB ons
OKTa3apuyeckux v TeTpasgpudeckmx Komnnekcos. CnekTpoxumuyeckum psaa. ekt AHa-Tennepa.

NameHeHne aHeprumn ctabunusauum kpuctannmndeckum nonem 3d-anemeHToB. Psa VipeuHra-Yunbsimca. O6bsicHeHne
MocnenoBaTeNbHOCTU N3MEHEHNS YCTOMYMBOCTY ¢ no3uuumin TKI. SHeprusa ctabunusaumm KpUcTaniniyeckum fnomneM.
Ocoboe nonoxeHue B psgy Vpsuxra-Yunosmca megu (l1). ekt AHa-Tennepa. BoipoxaeHHOe anekTpoHHoe
COCTOSIHME MOMEKYNSPHON HENMHEHOM cucTeMbl. BnnsHue MeTtanna-komniekcoobpasoBartens Ha napameTp
paclenneHns. BnusHue npuponbl nuranna Ha paclienneHune opbutaneit LEHTPaNbHOro atomMa B KPUCTANNIMYECKOM rnone
pasnnyHON CUMMETPUN.

Tema 7. Teopusa nonst nuraHnoB. BennmunHa paclienneHus B Teopvum nong nuraHnoB. nu-fartmsHoe
B3aUMOeMCTBUE INNIEKTPOHOB LLeHTPaNbHOro atoMa co CBO60,aHbIMU (Pa3pbIXNAIOLLLMMKM) opbuTansaMm nuraHpa.

Teopus nons nuradaos (TM/1). OcHoBHble nonoxeHust TIJ1. OcHoBHble 0603HaYeHWs. Knaccugpmkaums MOnekynsipHbIX
TEPMOB MO CMMMETPUU. .ONEKTPOHHBIE KOH(pUrypaumn. Cnydan cnaboro 1 cunbHoro nonein. ObpasosaHvie
KOOPAMHALMOHHBIX COEQUHEHNI B pE3ynbTaTe NepekpbiBaHUS opbuTanei LeHTpanbHoro atoma v nurasaa.
Casa3blBaOWME, HECBA3LIBAKOWME 1 Pa3pbIXNsoWme MonekynsipHble opbutanu. MpuHumn Maynu v npasuno MN'yHaa.
KoBaneHTHbI BKNag B CBA3b MeTani-nuradg. Cnyyari cnaboit koBaneHTHocT. MeToq yrnoBoro nepekpbiBaHUs.
SMnupuyeckue napameTpbl, ucnonbdyemole B TI1J1. KoBaneHTHOCTb LeHTpanbHoro atoma. KoBaneHTHOCTb,
orpaHuyYeHHas CUMMeTpuen. SNeKTPOHbI KOBANEHTHOCTU, MOTEHUMAS bl NOHU3AUWK, S3HEPTUS CBSA3N.

Tema 8. AHanu3 aHepreTMyeckux guarpamm gns rekcaammuHko6anbta(lll) n rekcacpropokobansrara(lll) no
metoay MO.

PaclenneHve sHepreTMyeckux ypoBHei cBOHOAHOr0O NOHA NP NOMELLEHVE ero B cnaboe none, npoMeXyTo4YHoe 1
CcunbHOe none nuraHga. dHepreTmyeckas guarpamma oKTasapru4yeckoro KOopaAnHaAUNOHHOINO COeaNHEHUS
rekcadoTopokobanbTata no METOOY MONEKYNSIPHbIX opbrTanei. dHepreTnyeckas guarpamma KOopAUHALMOHHOIO
COEOUVHEHNS HU3KOCMMHOBOrO rekcaammuHkobanbTa (LU). MoctpoeHne rpynnoseix opbutanein. PacyeT ypoBHeh aHepruu.
ConocrtasneHne Teopymn BaneHTHbIX CBSA3ei, TEOPUN KPUCTaNINYECKOro Nons 1u Teopumn nons nMraHaos.
I'IognenosaTeanOCTb PacnoNOXeHNs NMraHaoB B CNEKTPOXMMNYECKOM pady B pamkax TeopUn MONEKyNsapHbIX
opbutanei.

Tema 9. KoHTponbHas paboTa 1 (Xummnyeckasi CBi3b B KOOPANHALMOHHbIX COeaNHEHUSIX)

KoHTponbHas paboTa 1: knaccudoukaums KOOpAMHAUMOHHBIX COEAMHEHUIA, XUMUYECKas CBS3b B KOOPAUHALMOHHbIX
COeaunHeHnin, NoHHas cea3b. CTpoeHre KOOPANHALMOHHBIX COeANHEHWI C NO3MLMIA MeTO4A BaNeHTHbIX CBSA3EN,
rmbpuausauns opbutanei. PacwenneHne tepMoB d-anekTpoHoB. MapameTpbl KpUCTanIMy4eckoro nons. HU3kocnmHoBbIe
1 BbICOKOCMMHOBbIE KOMMNEKCbl. CNeKTpOXUMUYECKUiA pag nnraHoos. IameHeHne yCToi4YMBOCTY KOOPANHALNOHHbIX
coenuHeHnii. AgpdpekT SAHa-Tennepa. BoipoxaeHHble opbutanu. MNpuymHbl UICKaXeHWs. FreoMeTpun NonuaLpoB.
OCHOBHblE NONOXEHWS TEOPMU NONA NNFraHAOB. DHepPreTMyeckme auarpammbl KOOPAMHALMOHHBIX COEANHEHWUI C
nuraHgamu cunbHoro u cnaboro nonsi. ConocTaeneHne Teopun BaneHTHbIX CBA3E, TEOPUU KPUCTANNIMYECKOrO MOMs 1
Teopun Nons NMraHgos).

Tema 10. KoMnnekcHble coeanHeHUs ¢ nonnaeHTaTtHbIMU nuraHpamu. Xenatbl. NMpasuno umknos Yyraesa.

KoopavHaunoHHbIe coeamHeHns ¢ NonunaeHTaTHbIMN nnraHgamu. KoMnnekcHble coeanHeHNs, B COCTaB KOTOPbIX BXOOST
UMKIIMYECKME FPYNMMPOBKY, BKIKOYAKOLWME KOMMNEKCo0bpa3oBaTenb. Xenarbl Y BHYTPUKOMMIEKCHbIE COEAUHEHMSI.
XenaTtHbl adpdpekT. SHTanbNUiiHas U SHTPOMMIAHAA COCTaBNAoWMe XxenaTHoro agodpekta. BnvaHme npmpodbl
LeHTpanbHOro atoma. XenatHbiii 30deKT B Cly4ae KOOPANHALMOHHBIX COEANHEHNIA NEPEXOAHbBIX N HEMEPEXOOHbIX
metannos. [Mpasuno unknos Yyraesa. KoopanHaumoHHbIE COEANHEHNS KaK MONEKYNSPHbIE KOMMAEKCbI KUCIOT 1
OCHOBaHwui1 Jlblonca. XvMnyeckme peakumm Kak peakumm KMCnoTHO-OCHOBHOrO B3auMogenctams. MHorosoepHble
KOOPAMHALMOHHbIE coeanHeHus. Monunurangbl. M30- n retepononmkucnoTbl. [eoMeTpuns KOOPANHALMOHHbBIX MOM34PO0B
1 nx coopma. lMatb NpaBunbHbIX NONM3APOB. PakTOPbl, BAMSAIOWNE HA CTPOEHNE KOOPANHALMOHHbBIX MON34POB.
Crepunyeckme adpdpekTbl. TeopeTnyeckre 3Ha4eHNs KOOPANHALMNOHHBIX YACEN AN CUCTEM C MIOTHON YNaKoBKOM.
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Tema 11. PaBHOBecus1 B pacTBOpax KOMIMIEKCHbIX coeauHeHun. O6pa3oBaHue accouunartoB BHelwHeccepHbie
Komnnekcbl. KoHcTaHTa paBHOBecusi accouuauum.

MepBuyHas n BTopnyHas auccoumnaums. ObpasoBaHme accouMaToB TUMNa MOHHBIX Nap. BHewHecepHbIe KOMMNEKCHI.
MexaHunam obpasoBaHus accoumaTtoB. KOHcTaHTa paBHoBeCUs accoumaummn. KOHCTaHTbl yCTOMYMBOCTI Y HECTOMKOCTW.
CooTHoweHne Mexay HUMu. CTyneHyaTblii xapakTep AUccoumaumnm KOOpANHALMOHHBIX coeanHeHnin. Onpenenexve
coCTaBa, YCTOMYMBOCTY, 061aCTM CyLEeCTBOBAHMUS, YCTAHOBNEHNE (DAKTOPOB, BVSIOWMX HA YCTOMYMBOCTb
KOOPAMHALMOHHbBIX COeanHeHNA. KnHeTuka npespalleHnst KoOopanHaLMOHHbBIX COeANHEHN B pacTBope. VccnenosaHve
MEXaHN3MOB PeakLUMii 3aMeLleHNs NIMraHaoB Unv LeHTpanbHOro atoMa. Baanmocesiab Mex oy CBOMCTBAMY LIEHTPANbHOMO
MOHa 1 KOHCTaHTaMy auccoumaumm (ycTonumsoctn). VIoHHble panmycbl, NOTEHLMAN MOHU3ALUN U
3MeKTPOOTPULATENBHOCTD.

Tema 12. O6Lw,as U cTyneH4YarTasi KOHCTaHTbl YCTOMYUBOCTU (HecTonkocTu). TepMmoanHamMmnka
Kommiekcoobpa3oBaHus.

Obwas 1 cTyneH4yaTas KOHCTaHTbl YCTONYMBOCTY (HECTOMKOCTL). TepMoanHamMmyeckue coyHKLMM, XapakTepuayoLme
KomnnekcoobpasoBaHue (CBOOOLHAS SHEPTUS, SHTPOMNUS, SHTANBMUS) U UX CBA3b C KOHCTAHTaMK 06pa3oBaHUS
(ycToinumBocTu). ViaMeHeHne aTux goyHKUMIA B MpoLiecce KoMmnnekcoobpasoBaHus. CBsi3b Mex .y nocnenoBatenbHbIMy
KOHcTaHTamy ob6pasoBaHus. Cnocobbl MOAYYEHNS TEPMOLMHAMUYECKMX KOHCTAHT (CUnbHOe pasbaBneHune pacTeopa,
BO3MOXHOCTb onpeneneHns koadurumeHTa akTMBHOCTHY - ypasHeHne [esuc-Bacunbesa, prkcnpoBaHHas MOHHAS
cuna - npuHumn Jibtonca-Penpana). PacyeTbl paBHOBECHbIX KOHLIEHTPaLMIA KOMMNEKCOB C NCMOMb30BaHNEM KOHCTaHT
06pas30BaHmMs: 3aKOH LEVCTBYIOWMX MACC 1 ypaBHEHNE MaTepuanbHoro 6anaHca. OCnoXHeHUs!, CBSI3aHHbIe C
KOHLIEHTPaLMOHHbIMUA COOTHOLEHUSMA U MPOTOAUTUYECKMMY CBOMCTBAMU NnraHaa. HUXHWA 1 BepxHUi npegensl
BENYNHbI KOHCTaHTbI YCTONYMBOCTMW.

Tema 13. ConbBaTtauMoHHble paBHOBeCcUS. BnusiHne npupoabl pacTBOpUTENst Ha YCTOMYUBOCTb KOMMNEKCHbIX
coeOUHEHUN.

COOTHOLWEHNE 3HEPTUM COMbBATALMU U N3MEHEHNS SHeprun mb6ca (Mnu aHTanbnuM) B XO04e KOMMnekcoobpasoBaHms.
CaolictBa pactsoputeneli (MPOTOHOAOHOPHOCTb M MPOTOHOAKLENTOPHOCTb, aNPOTOHHOCTb, MONASIPHCTD, WKanbl
LLOHOPHOCTM 1 aKLEenToOpHOCTM) 1 0COBeHHOCTY conbBaTaumn. ConbBaTaums U TUMbl MEXYACTUYHbIX B3aUMOLENCTBUA
(cneundomyeckue- OOHOPHO-akUenTopHoe N H-cBs3b, Hecneungunyeckme - MOH-MOHHOE , NOH-HABEAEHHbI AUMNONb,
LUMNONbHABEAEHHbIA AUMOMb, AUCMEPCUOHHOE). BNXHSS 1 fLanbHAS conbBaTaumMs: 0COBEHHOCTU LS
NPOTOHOAOHOPHbIX U aNPOTOHHbBIX pacTeopuUTENen. TepMOANHAMUYECKNIA U KMHETUYECKUIA acneKTbl conbBaTaumm.
KuneTtnueckn nabunbHble 1 MHEPTHbIE KOMMNekcoobpasosatenu. Teopus Camoinosa: NoNOXUTENBHO 1 OTPULATENbHO
CONbBaTUPOBAHHBIE MOHbI. CenekTuBHas conbBatauus. KomnnekcoobpasoBaHue B BHAPHBIX BOAHO-OPraHUYeCKMX
cpepax: Noaxof, OCHOBaHHbIA Ha PACCMOTPEHNN CONbBATHOrO COCTOSIHWSA BCEX Y4ACTHWKOB PaBHOBECHUS,
TEpPMOAMHAMMKE NepeHoca 4acTuL, BblAeNeHUN BKNaAoB CTEXNOMETPUYECKOW N HECTEXMOMETPUYECKON ConbBaTaumm.

Tema 14. PeakuyoHHas CNOCOOHOCTb KOOPAVHALMOHHBIX COeauHEHUA. Teopusi B3aUMHOIo BnusiHus. Peakuum
3ameLl,eHnsa NnMraHnoBs.

B3avMHoe BnusiHWE rpynn B KOOPAMHALMOHHBIX COeAnHEHNsX. [peanochbinku Ans NPosBNEHUS TPAHCBANAHUS. Psig
TpaHCBNUSHNS YepHsieBa. 3aKOHOMEPHOCTb TPAHCBANSHUS 1 NPeLcKa3aHue nyTel CUHTe3a 1 CBOWCTB HEOMMUCAHHbIX
COeOUHEHNI. 3aKOHOMEPHOCTb TPAHCBNNSIHUS 1 CBOWCTBA KOMMIEKCOB-M30MEPOB. MonbITKM KONMYECTBEHHOM
XapakTePUCTVKU TPAHCBAMSIHNS (TEPMOAMHAMUYECKAS U KUHETUYECKAs UHTEPNpeTauUms TpaHCU3OMEPOB). 3aBUCMOCTb
xapakTepa TPaHCBANSHUS OT NPUPOLbI BHYTPUCHEPHOrO 3aMECTUTENS, LLEHTPaNbHOMO aToMa, CTENEHU KOBANIEHTHOCTY
CBA3W MeTann-nuraHa, o6pasoBaHmns KpaTHbIx cBsi3ei. KnacTepbl.

Tema 15. Teopun KUCNOTHO-OCHOBHbIX NpeBpaLLeHU KOMMIEeKCHbIX COe AUHEeHUIA.

KncnoTHO-0CHOBHbIE CBOMCTBA KOMMIEKCHBIX COeANHEHWIA. [TMpUANHOBbLIE KOOPANHAUNOHHbIE coeanHeHns xpoma (l11).
Pa6otbl Mapericpdoepa (1906 r.). AMnoopeakumst Yyraesa (1915 r.). daktopbl, BIUSIOWME HA KUCTOTHO-OCHOBHbIE
CBOWCTBA KOOPAMHALMOHHBIX COEAVHEHNIA (3apsia KOMMNIEKCHOrO MOHa, 3apsi MeTanna-KkoMrniekcoobpasosartensi, Yucno
BHYTPUCOPEPHBIX MPOTOHNPOBAHHbIX MraHa0B, CTENEHb AnccoumMaumm NPOTOHMPOBAHHOIO MraHaa, reoMeTpruyeckoe
cTpoeHue). MpoToHMpPOBaHUE 1 peakLmMoHHas cnocoBHOCTb NuraHnoB. COBPEMEHHbIE MPELCTABNEHUS O peakLmsx
rMAOponNn3a, KUCNoTax n 0CHoBaHusIX. lNMpeacTaBneHnst 0 XeCTKMX U MArKMX KucnoTtax n ocHosaHusx (npuHumn XMKO).
MpvHumn XXMKO B TpakToBKe peakumin KoMnnekcoobpasoaHusi. OCHOBHbIE MONOXEHUS TEOPUN XKECTKMX U MATKUX
KNCNOT U OCHOBaHWii. Knaccugoukaumsi KaToHoB Mo 1x Komnnekcoobpasytouein cnocobHocTu. MpuHumn XMKO B
reoxumun. MprHunn XMKO B xmmmm akcTpakumm. Noaxoabl K KONMYECTBEHHOM OLEHKEe XECTKOCTM U MSArKOCTH.
KonnyectBeHHOe onucaHmne onsnKo-XMMUYECKMX CBOVMCTB U PEAKLIMOHHOW CMOCOBHOCTM BEWECTB C NO3uLUiA npuHUmna
XMKO.

Tema 16. OKucnUTeNnbHO-BOCCTAaHOBUTE/IbHbIE peakLUN KOMMIEKCHbIX coeanHeHn. BHellwHechepHbIn
MexaHu3M. BHyTpucdepHbIi MexaHU3Mm.

OKnCNNTENbHO-BOCCTAHOBUTENBHBIE PEAKLUM KOOPAUHALMOHHBIX coeanHeHnin. Oblure npenctaBneHus.
OkncnnTenbHO-BOCCTAHOBUTENBHBIE PeakLun Bo BHelWHeN cdoepe. MNMprmepbl nofobHbIx peakumid. MpuHumn
®paHka-KoHgoHa. OrpaHnyeHms dpaHka-KoHpoHa. PeopraHnaaumns oOKMCnMTeNs n BOCCTAaHOBUTENS. 3aBUCKMMOCTb
noTeHUnanbHOM 3HEPrum oT AVHbI CBA3WM MeTann-nnuraHg. Bknagbl B aHepruo aktneauum
OKMCNNTENbHO-BOCCTAHOBMTENBHOIO Npouecca Bo BHewWwHeln cdepe. OKNCNNTENbHO-BOCCTAHOBUTENbHBLIE peakumn BO
BHYTPEHHEl KOOPAMHAUMOHHON cdpepe. BHyTpucepHbIii MEXaHN3M: NePEeHOC nuraHaa u3 04HOW KOOPAMHALMOHHOW
cpepbl B opyryto. COOTHOLWEHME CKOPOCTY OKUCTIUTENBHO-BOCCTAHOBUTENbHOM PeakLum 1 CKOPOCTU 0BMeHa NuraHnos.
MNpoMeXyTOYHbIE KOMNIEKChI C MOCTUKOBbLIM NUraHAoM. KoMnnemMeHTapHbie 1 HEKOMMEMeHTapHbIe
OKMCIIUTENBHO-BOCCTAHOBUTENbHbIE peakumu. BnnsHue koMnnekcoobpa3oBaHUsi HA OKUCIMTENBHO-BOCCTAHOBUTENbHbBIE
noTeHuuansl. BnnaHwne kpnctannmyeckoro nonsl.
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Tema 17. PeakuuoHHasi cnoco6HOCTb KOMM/IEKCHbIX COeAUHEHUMA.

OCHOBHbIE aCMEKTbI KOOPAMHALMOHHOM XUMUW NMPUMENHUTENBHO K BUOHEOpraHnyecknm cuctemam. ObLme nonoxeHus.
BaxHeiiwme GuoxnmMmyeckme Monekynbl Kak nMraHabl: aMMHOKUCHOThI, MPON3BOAHbIE aMUHOKWCIOT, NONMMNEeNnTUab,
6enku, epMeHTbl, FOPMOHbI, 6ENKM KPOBU, HYKNENHOBBIE KMCNOTbI 1 HYKNEONPOTEUALI YrNeBOLbI, MMNuapl, KApHOHOBbIE
kncnotbl. OcobeHHocTn HK kak nuranga. Bsammogerictene OHK ¢ noHamu metannos. LieHTpbl KoopavHaLum MOHOB
metannos B [JHK: aHooumknnyeckme atoMbl a3oTa NypuHOBbIX U MMPUMUANHOBLIX OCHOBaHWIA U aTOMbl KMCnopoaa
KeTorpynn asoTUCTbIX OCHOBaHWI, OTPULIATENbHO 3apsXXEeHHble aToMbl Kucnopoaa oocdarHbIx rpynm, rmMapoKCUnbHble
rpynnbl pubo3bl U fe30Kcupubo3bl. KoMninekcel MeTanios ¢ NopcMprHamMm 1 1 NopouprMHONoLobHbIMY BeELLECTBAMM.
"'eMornobuH n mMmornobuH. Lintoxpomsl. MNMpouecc knetouHoro okucneHns. Metunmpyowwve areHtol. KobanamuH.
KoppwvHongbl. Xnopodomnn.

Tema 18. KoHTponbHas pabota 2.

KoHTponbHas paboTa 2: KoopAnHAUNOHHbIE COELMHEHUS C MONMAEHTATHLIMU UraHaamMu. BHyTpukoMnnekcHble
COeanHeHNs 1 xenatbl. XenaTHbl 3dEKT. DHTPOMUIAHBIA pakTop. ACUMMETPUS CTaHOAPTHOMO COCTOSIHUS U XenaTHbIN
3ppekT. OCHOBHOCTb JOHOPHbIX LIEHTPOB Y MOHO- Y NOANAEHTATHBIX IUraHAo0B. SHTaNbNns conbeaTaumn NOHO- U
nonuaeHTaTHbIX TMraHa0B-aHanoros. Xenatbl C pasnnyHbIM pasmMepoM 1 KONNYECTBOM LIMKIIOB - CpaBHEHNe
yctonynsocTu. CBOWCTBA MOHA MeTanna u KOHCTaHTbl yCTONYMBOCTU. VIOHHBIN paanyc, MOHHbIA NoTeHuman,
WNOHU3aUMOHHbIN noTeHuunan. CBoicTBa AOHOPHOIO aToMa U KOHCTaHTbl ycTon4YmnsocTn. Koppenaums KOHCTaHT
YCTOMYMBOCTU KOMMNEKCOB U KOHCTAHT NPOTOHMPOBAHMS NNraHaoB. XecTKoCTb 1 MSArkOCTb AOHOPHOro atoMa.
OKuncnnTenbHO-BOCCTAHOBUTENbHBIE PeakLnn (MEXMONEKYNSIPHbIE U CPOTOXMMUYECKME).

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPaMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpaMmmam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOM0 yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHblli yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHoOro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB M0 AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHbIX CPEACTB COAEPXNTCS Cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTataM 06y4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKM MO ANCUUMNIVHE (MOZYNIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 NpoLleaypbl OLEHNBAHNS ANS KaXA0r0 OLEHOYHOro CPeAcTBa;
- KpUTEPUM OLIEHNBAHNSA 1S KX 00 OLEHOYHOrO CPEeaCcTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmnxcs,
LEeMOHCTPVPYeMbIM pedynibTaTaM, 3aaHns PasnmnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeyeHb nuTepatypbl, HEO6XO0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Chemnet Poccusi xummueckne Hayka 1 obpasoBaHue B Poccun: noptan oyHAaMeHTanbHoro xum.obpasosarus, MY -
http://www.chem.msu.ru/

ObpaszoBaTenbHblil opTan no xumuin - http://www.xumuk.ru/encyklopedia/2123.html

O6paszoBaTenbHblli nopTan no xmmum - http://www.chemiemania.ru/chemie-99.html

Ob6pasoBatenbHblil mopTan no xumuu - http://www.alhimik.ru/compl_soed/gl_1.htm

ONeKTPOHHas Konnekums cnainos Kk obpasoBaTtenbHbIM Kypcam - http://www.slideshare.net/zaharov/1-4-16152662

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekunn B xo0e neKUuMoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBsaHne yqe6Horo martepuana. O6paLI.laTb BHMMaHmne
Ha KaTteropum, ooOpMynnMpoOBKN, packpbiBatowWwye cogepXxaHmue Tex Unu NHbIX SABNEHUIN 1 npoueccos,
Hay4Hble BblBOAbl N NPakTn4eckne pekomeHnaumin. MaTepman, 3aKOHCI'IeKTI/IpOBaHHbII7I Ha nekyunsx,
Heobx0aUMo perynsapHo I'IpOpa6aTbIBaTb 1 AONOJIHATb CBeAEeHUAMUN U3 Opyrnx NCTOYHMKOB
nntepartypsbl, NpencTtabB/ieHHbIX HE TOIbKO B NporpamMmme gucunniinHbl, HO 1 B nepnogn4eckmnx
n3naHnsx.

camocTos- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUMNAVH BKIKOYAET: - YTEHUE CTYAEHTaMu

TenbHas PEKOMEHAOBAHHOM NMTEPATYPbI 1 YCBOEHNE TEOPETUYECKOro Matepuana gUCUMMNHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKaMM; - MOATOTOBKY K Pa3NNYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPOSbHbIE
paboTbl, KOMMOKBUYMbI); - TOLrOTOBKY M HANUCAaHWE PedepaTos; - BbINONHEHWE KOHTPOSbHbIX paborT; -
MOLrOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMVHBI B TOV NOCNELOBATENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [naHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHUe ONCLUMMIVH,
CTyLeHTaM nyylue BCEro OCYILECTBATb BECb CEMECTP, MPEedyCMaTpuBasi Npu 3TOM PerynsipHoe
noBTOpeHue MaTtepmwana. [Mpu nayyeHun onCLUMnInHbLI cHadvana Heob6xoaMMo Mo Kaxaon Teme
MpoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY M COCTABUTbL KPATKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEOYIOWMX 3aNOMUHAHUS 1 SIBASIOWUXCS OCHOBOMONAratoWwmMy B 3T0 TEMe
LNsl OCBOEHUS MOCnenyoWwnx Tem kypca. [1ns paciumpeHmnst 3HaHUs no AMCUMNIVHE PEKOMEHOYETCS
ncnonb30BaTh VIHTEpHET-pecypehl; NPOBOAMTb MOUCKM B PA3NMYHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasaTteneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobX0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHmKa. XenatenbHo Takxe
YTEHUWE OOMONHNUTENbHOW NUTEPaTypbI.

aK3aMeH PekomeHayeTcst BHUMATENbHO U3Y4UTb KOHCNEKTbI NEKLWIA, OONONHUTENBHYIO MHHDOPMALINIO MOXHO
NONy4YNTb N3 PEKOMEHOOBaHHbIX UHTEPHET-PECYPCOB U y4ebHbIx Nocobuii. Ha sk3ameHe HeobxoanMo
oTBeYaTb TOYHO, SICHO 1 No Bonpocy. [MoMHKTe, YTO BpeMsi oTBeTa orpaHun4eHo. [Npy BO3HUKHOBEHUN
ntobbiX HESICHOCTEN B NpoLiecce NoAroTOBKM K OTBETY credyeT obpaluarbcs ¢ BONpocamu TONbKOo K
npenogaearento.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NPoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep v npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMM ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMoTpeHO".
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OcHoBHas nuTteparypa:

1. Ynaxoen4 H.A., MegsHuesa 3.M1., babkuHa C.C., Kytbipesa M.I1., MaTtaynuHa A.P. MeTannbl B XMBbIX OpraHn3mMax:

yyebHoe nocobre ansi NekUuMoHHoro kypca 'OcHoBbl BrioHeopraHnyeckon xumun'. - KasaHb: KOY, 2012, - 102 ¢. - TekcT :
SNeKTPOHHbIA. - URL:
http://kpfu.ru/docs/F618940371/%CC%E5%F2%E0%EBY%EBY%FB%20%E2%20%E6%E8%E2%FBY%F5%20%EE%F0%E3%EQ
(nata obpatweHus: 05.03.2020). - Pexxum [ocTyna: oTKpbIThIA.

2. Komnnekcbl MeTannos : y4ebHOe nocobre Ans NEKLMOHHOMOo kKypca 'XrMns KOMMNIEKCHbIX COeMHeEHN'. - KasaHb :
[KaszaHcknii yHuBepcuTteT], 2014 . - 97 c.

3. lenbomaH, M. U. Heopranunyeckas xumus : yuebHoe nocobue / M. U. Fenbdpman, B. M. OcTpartos. - 2-e nag., cTep. -
CaHkT-leTepbypr : NlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTPOHHbINA // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/4032 (nata obpaweHusi: 05.03.2020). - Pexum
[oCTyna: Ans aBTopm3. Nonb3oBaTenei.

JononHutenbHasa nuTteparypa:

1. HeopraHunyeckas xumusi: B 3 1.: y4ebHVK 0151 CTYAEHTOB By30B, 06y4atowmxcs no HanpasneHuo 510500 'Xumust' n
cneumanbHoct 011000 Xumm / [A. A. Opoanos, tO. [. TpeTtbskos]; noa. pen. tO. [. TpeTbsikosa. - Mocksa: Akanemus,
2004. - T.1: ®U3nKo-xmMmn4yeckme OCHOBbI HeopraHudeckom xummn. 2004. - 233 c.

2. Obwas n HeopraHuyeckas xumusi: yyuebHoe nocobue ansi camocTosiTeNbHo paboThl cTyAeHToB / KasaH. denep. yH-T;
[Hayy. peq.: o.X.H., npodp. . B. [leBsaAToB, A.X.H., npod. H. A. Ynaxosud].- KazaHb: [KazaHckuin yHueepcuteT], 2011.; 21.
Y. 1: Obwas xumuns / [cocT.: P. P. AMnpos n gp.]. - 2011. - 142 c.

3. Obwas n HeopraHuyeckas xuMusi: yuebHoe nocobue ons caMocToATENbHOM PaboTbl CTyAeHTOB / KasaH. goenep. yH-T;
[Hayuy. peq.: o.x.H., npodp. ®. B. NleBatos, A.x.H., npod. H. A. Ynaxosuu].- KasaHb: [KazaHckuin yHusepcutet], 2011.; 21.
Y. 2: Xummns anemenTos / [cocT.: . A. Booc n gp.]. - 2011. - 140 c.

4. depnoTtoB, M. A. S0epHblil MarHUTHbIA PE30HAHC B HEOPraHWYeCKOW N KOOPAMHALMOHHOW XuMun. PacTteBopsl 1
XWOKOCTKM : MoHorpadoms / M. A. @enoTos. - Mockea : PUBMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT
: BNIeKTPOHHbIN // JlaHb : anekTpoHHO-6nbnuoTteyHas cuctema. - URL: https://e.lanbook.com/book/2151 (nata
obpaieHus: 05.03.2020). - Pexxum goctyna: 4ns asTopus. nonb3oBatenei.
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CrpaHnua 12 ns 12.




