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Mporpamma amcunnnmHbl "CTpyKTypa KOHOPMAaLMOHHO-HEXECTKMX nonuaaepHbix komnnekcos"; 04.03.01 "Xumus".

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 amcunnnmHbl "CTpyKTypa KOHOPMAaLMOHHO-HEXECTKMX nonuaaepHbix komnnekcos"; 04.03.01 "Xumus".

Mporpammy oucumnnuHel paspaboTan(a)(u) noueHT, O.H. (npodeccop) Yesena B.B. (Kadoenpa HeopraHn4yeckom xmmmu,
Xummnueckuin nHetutyt um. A.M. Bytneposa), Vladimir.Chevela@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

YK-1 CnocobeH oCyLeCcTBNATL NMOUCK, KPUTUYECKWIA aHanMa 1 CMHTE3 MHbopMaLuuu,
NPUMEHSTb CUCTEMHBIV MOAXOA, ANS PEeWEeHNs NOCTaBNeHHbIX 3a4ay;

YK-3 CnocobeH ocylLecTBAATL COLManbHOE B3aMMOLENCTBIS U Peann3oBbiBaTb CBOK
ponb B KOMaHAe;

YK-6 CnocobeH ynpaensTb CBOMM BPEMEHEM, BLICTPAUBATL 1 PEANTU30BLIBATHL
TPAEKTOPUIO CaMopPa3BUTUS HA OCHOBE MPUHLMMOB 06pa30BaHNs B TEUEHME BCEA
PKU3HW;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):

JonxeH 3HaTb:

-COBPEMEHHOE cofepXaHue noHaTua "cTpykrypa”,

- pas3nnyHble TUMbl KOOPANHALMOHHBLIX NONN34POB

- 0COBEHHOCTN MOLENMPOBAHUS CTPYKTYP KOMMNEKCOB B BOAHbBIX PACTBOPAX,
- COCTaBnALWME CTEPNYECKON SHEPTUN MONEKYbI

JonxeH ymeTtb:

OPUEHTUPOBATLCA B y4eBHOMN, MOHOrPACOUYECKO, CNPaABOYHON 1 XypHaNbHOM nuTepaTtype B 06nactu CTPyKTypHON
XUMUK

JlonxeH Bnanetb:

HaBblkaMn NOCTPOEHUS CTAPTOBbLIX CTPYKTYP AN ONTUMU3ALNN reoMeTpun

JlonxxeH 0eMOHCTPMPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:

JleMOHCTpMpOBaTh HaBbIKM MOCTPOEHUS CTAPTOBLIX CTPYKTYP AN ONTUMU3ALUN reoMeTpun

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.AB.15.03 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosatenbHoi nporpammbl 04.03.01 "Xumus (He NpedycMOTPEHO)" U OTHOCMTCS K AUCLUMNMHAM
no BbIGOPY.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENbHYIO
paboty oby4aromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4ncne nekuuu - 40 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas pabota - 32 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 8 cemMecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

CrpaHnua 3 13 12.




Mporpamma amcunnnmHbl "CTpyKTypa KOHOPMAaLMOHHO-HEXECTKMX nonuaaepHbix komnnekcos"; 04.03.01 "Xumus".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHDI / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pab6ortbl
1 Tema 1. CoBpeMeHHOe conepxaHne 8 > 0 0 >
" InoHsaTMS. CTpyKTypa KOMMnnekca.

Tema 2. Ctepeoxumnyeckas Teopusi

2. Kunepra 8 2 0 0 2
Tema 3. XapakTepuctuka

s KOOPAMHALMOHHbBIX MONM3aPO0B 8 2 0 0 2
Tema 4. OnucaHne MOHOSIOEPHbIX

4. [koMnnekcos ¢ KOOPANHALIMOHHBIMU 8 2 0 0 2
ymncnamm 5-12.
Tema 5. Meton MonekynsipHon

5. [MexaHukn. Mogenb 8 2 0 0 2
Hawesckoro-lnamosaToro
Tema 6. ATOM-aTOM NoTeHumansbi.

6. |MpnbnuxeHne napHo 8 2 0 0 2
ananMTUBHOCTY
Tema 7. TOPCUOHHbIE NOTEHUManbI.

7. PaBHoBecHe KOHopMepPOB 8 2 0 0 2
Tema 8. MeTogn napamarH1THOrO

8. [Byny4YenpenomMneHus 8 2 0 0 2
Tema 9. KoHcTaHTa KoTToHa-MyToHa

9. |M KOHCTaHTa napamMarHUTHOro 8 4 0 0 2
[BYNy4YENpPENOMIEHUs.
Tema 10. Mogenuposanue
KOHCTaHTbl MapaMarHuTHOro

10. [BYNy4YenpenomneHnst ¢ NoMOoLLbIo 8 4 0 0 2
MeTo[a MONEKyNnspHON
Tema 11. CTpyKTypa MOHOTApPTPaTOB

11.|naHTaHonpos. MogenvposaHve 8 2 0 0 2
NraHaHoro ckeneta
Tema 12. Yyet rugpatHoro

12.|okpy>xeHus, Bbibop Hanbonee 8 2 0 0 2
3HA4YUMbIX CTAPTOBbIX CTPYKTYP
Tema 13. CTpyKTypHbIE MOTUBbI

13.|unTpartos 1 TapTPaTOB NEPEXOOHbIX 8 2 0 0 2
9NEMEHTOB.
Tema 14. BuagepHbie untpartsl u

14.|tapTpaTbl naHTaHonnos, xeneza(lll), 8 2 0 0 2
okcosaHagus(lV), antomnHuns(lll)
Tema 15. CtepeoadbhekTbl

15.|06pa3oBaHns TapTpaTHbIX 8 2 0 0 2
KOMMNeKCcoB
Tema 16. OCHOBHbIE CTPYKYpbI
TeTpasaepHbIX LUTPaToB U

16. TapTparos. Beibop Monenu 8 2 0 0 2
KOOpAMHAaLMOHHOK cdpepbl
Tema 17. CtepeoadpekTbl B

17.|06paszoBaHun TeTpasioepHbIX 8 2 0 0 0
TapTPaTHbIX KOMMNIEKCOB
Tema 18. OcHOBHbIE cocTaBnsOWME

18.|[noaoxona Kk MoaenMpoBaHuio 8 2 0 0 0
CTPYKTYypbl KOMMaekca
Ntoro 40 0 0 32

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
Tema 1. CoBpeMeHHOe coaepxaHue noHaTus. CTpyktypa KoMmnsekca.

CrpaHnua 4 n3 12.
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BeeneHue. COBpeMeHHoe cooepXxaHume noHATUA. CprKTypa MOneKynbl, CprKTypa komnnekca. KsaHToBOXMMMYECKNE 1
MexaHun4yeckme mogenu.

Teopus Kunepta. B ocHoBe AaHHO Teopun NeXNT naes, YTo CTEPEOXMMNYECKOE PaCMONOXEHNe NMraHaoB BOKPYr
LeHTpanbHOro atoma onpeaensieTcs B3aMMHbIM OTTaNKMBAHUEM BCEX XMMUYECKNX CBA3eN. [1pn 9TOM cuuTaeTcs, 4To
LieHTpasbHbIA aTOM HE UrpaeT HMKaKon ponu B ornpeaenieHnn NpocTPaHCTBEHHON KOHAUrypaLumm KoMniekca, He
onpenensieT NPeanoYTUTENbHbI BbIBOP HANPABNEHNS CBA3W U HE 9KPaAHMPYET OKpyXatolme ero cea3u. PacyeTsl
OCHOBAaHbl Ha MUHMN3ALNW MOJSTHON 3HEPrumn OTTanknBaHus, Nony4yaemMor CyMMMPOBaHNS SHEPruii OTTaNkMBaHMS MNo
BCEM rnapam CBA3eW LIeHTPabHbIA UOH - TUraHa.

Tema 2. Ctepeoxumuueckas teopusi Kunepra

MpaBunbHble Nonuaapsl. CywecTByeT TONbKO 5 NpaBunbHbIX NonMaapoB (Ten MNnaTtoHa). 1o TeTpasap, okTasap, kyo,
nKocasnp, NeHTaroHanbHbIN JOAeKasap. 3HAYeHVE i CTePeoXnMmMUn. PeakocTb KyBu4eckoro oKpyXeHus:.
MonynpaBunbHble Nonuaapbl. B nonynpaBunbHbIX NONMaapax BCe BEPWUHBI MOEHTUYHbI, BCe pebpa NMEeT 0AMHaKOBYO
LNVHY, BCE rPaHn - NpaBuibHblE MHOIOYrofbHWKMW, HO HE BCE rpaHy UAEHTUYHbI. [onynpasuibHbie NonMagpsb
noapasfensioTcs Ha Tpu rpynnbl ? NPU3Mbl, aHTUNPU3MbI, NoNMaapbl Apxumena. PaccMoTpeHne aTux Tpex rpynmn.
HenpaswnbHble nonnanpbl. Obliee BO3MOXHOE YMCO BbINYKIbIX HEMPAaBWIIbHbIX MONM34POB paBHO 92. Y Bcex
HenpaBu/bHbIX MOMM3APOB rPaHW NPEACTaBNSAIOT COO0M NPaBuibHbIE MHOTOYFONTbHIKU, HO BCE OHW UMEIOT BEPLUIMHDI
IBYX 1 6onee TMnNoB. HenpaswnbHble NONM34PbI 0COBEHHO BaXHbl B XUMUN COELUHEHUIA C HEYETHBIMM
KOOPAMHALMOHHBIMY Yyucnamm ? 5, 7,. 9, 11. [pynnbl HenpaBunbHbIX NOAM3APOB ? NMpaMuibl, GunmpaMuibl,
OQHOWAaNoYHbIEe NPU3MbI, ABYXWAMNOYHbIE NPWU3Mbl, O4HOWANOYHbIE aHTUMPNN3MbI, ABYXIIANOYHbIE aHTUMNPU3MbI.
CopeHouabl 1 brcgpeHouabl. YceueHHble nkocasnpbl. [MsTb 0cobbix NONMaapos ? ABOMHAS TPUroHanbHas Nprama,
TPUroHasbHbIA oogekasap, CPeHoKOpoHa, KannpoBaHHasa CpeHoKopoHa, cpeHoMerakopoHa.

Tewma 3. XapaKTepMclea KOOpAUHAUMOHHbIX NONN34p0B

"XvMuyeckme" KoopamHaumoHHbIe NoNnaapbl. ECTb HEKOTOPbIE pasnuyns Mexay Knaccu4eckumm nonMagpamm un
HabloaeMbIM PACMONOXEHNEM LJOHOPHLIX aTOMOB B KOMMIEKCAX. OTW pasnvunst BO3HUKAIOT BCNeacTeme 1) uckaxeHui
3a CYeT HeoAMHAKOBOro pasMepa rpaHei 2)npespalleHuin Hecpepmnyeckux NonnsapoBs B cpepuyeckne 3)
06pa3oBaHMEM LOMNONHUTENBHBIX MONN3APOB 5)MCKaXEHWIA 32 CHET XENaTHbIX rPYNN 5)MCKaXEeHWA 3a cHeT Manoi AnvHbI
cBa3n. ['eomeTpunyeckme NocNeacTBmMa HESKBUBANIEHTHOCTU BepWwUH. NpespalieHne Hecdrepuyeckmx Nonnaapos B
cthepuyeckue. VickaxeHns, obycnoBneHHble xenatmpoBaHmeM. OnncaHne MOHOSAAEPHbIX COEAMHEHNA (KOMMIEKCOB) C
KOOPAMHALMOHHBIMK Yncnamm 5-12

Tema 4. OnucaHve MOHOSAEPHbIX KOMMIEKCOB C KOOPAVWHALMOHHbIMU Yucnamm 5-12.

CeMMKOOpJJ,I/lHaLI,MOHHbIe coeanHeHus. Wectb CUMMETPUYHbIX CTPYKTYP ? oQHOLWAaNOYHA OKTasap, ogHowano4Has
TpuroHanbHasa npun3ma, neHrTaroHanbHas 6|/|r|mpaM|/|,ua, TpuroHanbHas npmn3ma c KaHMpOBaHHOIZ Tpeyroan0|7| rpaHbIo,
rekcaroHasibHasa nmpammnnaa, MNOCKui CEeMUNyroibHuK . BOCbMMKOOp,ﬂ,MHaLI,MOHHbIe coeanHeHus.
BOCbMI/IKOOpJJ,I/IHaLI,I/IOHHbIe coeauHeHusi. CeMb CUMMETPUYHbIX CTPYKTYpP - KBagpaTtHasa aHTUNpu3ma, TpMFOHaHbeIM
gonoekasnp, Ky6, OBOHas TpuroHanbHas npmnama, rekcaroHanbHas 6|/|n|/|paM|/ma, KanmpoesaHHas Nno TpeyrojibHbiM
rpaHsaM TpuroHasbHasa npmnama. ,D,eBFITI/IKOOpJJ,I/IHaLI,I/IOHHbIe coeagnHeHus. Tpexmanquaﬂ TpuroHaabHa npmnama,
OHowano4yHada KkeagpartHas aHTunpun3ma, OOHOWAanoYHbIn Ky6,. TPMXAObl ycequan?l nmkocasap, TpI/IFOHa}'IbeIIZ cdoeHoun.

LecsaTukopanHaunoHHble coenmHeHus. [ByxwanoyHas KBaaparHas aHTunpruaMa, CReHOKOPOoHa, YeTblpexwanoyHas
TpUroHanbHas Npuama, NeHTaroHanbHas aHTMNPU3Ma, LBYXWANOYHbIiA Ky6,. NeHTaroHanbHas npMaMa, OgHOWarno4HbINA
TPUX bl YCEYEHHBIV MKOCasap.

[ BeHaguaTnkoopanHraunoHHble coevHeHns. Mikocasap, OByXiuanoyHas neHTaroHanbHas npuama, aHTuky6ookTasap,
Kyb0ooKTasap, rekcaroHanbHas aHTUNpraMa, rekcaroHanbHas npuama, yceuyeHHblin TeTpasap, KeaapaTHblin cdpeHoua.

Tema 5. Meton MonekynsipHon mexaHuku. Moaens [lawesckoro-fnsaMosaroro
MeTton monekynspHon MmexaHuku. Mogens Jawesckoro-InamosaToro.

MexaHunyeckasi Monenb Monekynbl. MonekynsipHas MexaHvka npenctaBnsieT cobo aMIMPUYECKUiA PacyeTHbIN MeTos, B
KOTOPOM MONeKyna paccMaTpuBaeTCs Kak cucTeMa B3aMMoLeicTByowwmx atoMoB. CornacHo NpubnuxeHuno
BopHa-OnneHreliMepa, 06bI4HO MPUMEHSIEMOMY B KBAHTOBOW MeXaHuke, ypaBHeHue LpenmHrepa ons Monekynsl MOXHO
pasnenuTb Ha OBe 4YacTu, Kaxaasi M3 KOTOpbIX ONUCLIBAET ABUXEHNE NEKTPOHOB U Sep, COOTBETCTBEHHO, U 06a B1aa
IBUXEHNS1 MOXHO paccMaTprBaTth HE3aBUCUMO Lpyr OT Apyra. B MonekynspHoi mexaHuke n konebatenbHoi
CMEKTPOCKOMWM NPUMEHSIETCS CneayowWwmin NOAX0A: N3y4aeTcsa OBUXEHMEe S0ep, a 9NeKTPOHbI B SBHOM BUAE He
paccmaTtpuBatoTcs. B Takol MoLeny anekTpoHHbIE NPeACTaBNEHNS NMPUCYTCTBYIOT HESBHO, NGO BOBCE OTCYTCTBYHOT, 1
SHEpPrusi MoNekynbl B OCHOBHOM 3NIEKTPOHHOM COCTOSIHUW MPEeACTaBnsieT coboin (OyHKLMIO ee aAepHbIX KOOPAMHAT.
YKasaHHbIi MeTo[ N3BECTEH TakXe Kak MeTo aTOM-aTOMHbIX NOTEeHLManbHbIX (OYHKUWIA, aaanTMBHAS MOAENb
MEXaTOMHbIX B3aUMOAENCTBUIA, METOL MONEKYNSAPHOrO CUNOBOr0 NONS, MexaHN4Yeckas Moaenb Monekynbl U T. n. . Mbl
6yeM Nonb30BaTbCs TEPMUHOM "MeTOL MonekynsipHor MexaHunku" (MMM).
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Tema 6. AToM-aToM noTeHumansl. MpubnnxeHue napHon aaaUTMBHOCTU

MonekynsipHas MexaHUKa-oaMH 13 Hambonee MOLLHbIX METOLOB, MPUMEHSIOLWMNXCS B HACTOSILEE BPEMS OS5 U3YHEHWS
MPOCTPaHCTBEHHOrO CTPOEHUS MONEKYS, OLLEHKN SHEPTUM BHYTPU- U MEXMONEKYNSPHBIX B3AVMOLENCTBUN 1 CBA3AHHbIX
C HVUMU cBOCTB. OH WUPOKO NCMONb3YETCS B OPraHNyYeCcKon XUMUW A PEWEeHNS PasnNYHbIX CTPYKTYPHBIX 1
KOHDOPMALIMOHHbBIX 3a4a4, pacyeta SHEPrn HaNPsXXEHUs, TEPMOX1MMNYECKMX CBOWCTB, YacTOT kKonebaTtenbHbIx
CNEKTPOB, NPELCKA3aHNS CKOPOCTEN XUMNYECKUX PEAKLINIA 1 UX CTEPEOXUMMNYECKUX OCOBEHHOCTEN U T. M.

MMM wvcnonbayet ansi noBepxHocT BopHa-OnneHreiMepa aMNUPUYECKU BbIBELEHHYIO CUCTEMY YPaBHEHWIA,
mMatemaTtuyeckasi oopma KOTOpbIX 3aMCTBOBaHA M3 KNACCUYECKOM MexaHUKW. 9Ta cuctemMa NnoTeHUmManbHbIX qoyHKLNIA,
HasblBaemasi CUI0BbLIM MOMEM, COAEPXUT HEKOTOPbIE BApbUPYyEMbIE NMapaMeTpbl, YUCNIEHHOE 3HaYeHNe KOTOpPbIX
BblOMpaeTcs onTManbHbIM 06pa3oM Tak, 4ToObl MONYYUTE HAWTyYIIee Cornacue paccHUTaHHbIX U 3KCNepuMeHTanbHbIX
XapakTepucTuk

MONEKysbl, KaK, HanpuMep, FreOMeTPMYECKoe CTPOEHME, KOHPOPMALIMOHHbIE SHEPTUW, TeMNN0Tbl 06pa30BaHUS U T. ..
MeTop ncnonb3yeT o4HO obliee OONyWeEHNE O BO3MOXHOCTU NepeHoca COOTBETCTBYIOLLMX NapaMeTPOB 1 CUNOBbIX
MOCTOSIHHBIX U3 OHO MOMIEKYNbl B OPYryHO.

ATOM-aTOM NoTeHLUManbl BO3HMKNM Kak cnocob onucaHusi B3aMmMoaencTans 6naropoiHbiX ra3os, a 3aTeM u
MHOroaToOMHbIX Monekyn. lNpuMeHeHne aTtoM-aToM MNOTEHLMAN0B B KOH(POPMALVNOHHOM aHanu3e OCHOBAHO Ha
nNpeanonoXeHnn, YTo BHYTPUMONEKYNSPHbIE B3aUMOAENCTBUS HOCAT TOT Xe XapakTep, TO Y MEXMONEKYNSpHbIE.
PacueTbl paBHOBECHbIX KOHCpOpMaLMiA Monekyn 6asupyroTcs Ha NPUBNMXeHUN NapHoOk anauTUBHOCTU. DTO
npubnnxeHne onpasnaHo, Tak Kak B OONbLIMHCTBE CNy4YaeB Ponb yXXe TPOMHbIX B3aMMOLENCTBUIA cocTaBnsieT He Bonee
15-20% 3Heprun napHbIX B3anMoaeiCTBUN.

Tema 7. TOpCHOHHbIe NoTeHuuanbl. PaBHoBecue KOHOpPMepOB

B pamkax MonekynsipHoi MexaHuku, 6asupytolieics Ha BaH4epBaaibCoBbIX B3aMMOLECTBUSAX, NSl BOCNPOV3BELEeHNE
6apbepoB BpaLleHNs LOCTATOYHO BBECTW TOMbKO OAMH LOMNONHUTENBHbIA NapamMeTp - TOPCUOHHYIO aHepruto.CunTtaeTcs,
4TO 3Ta YaCTb CTEPUYECKON SHEPTUM BO3HMKAET BCELCTBIE OTTANKMBAHUS MEXY CBSA3SIMM, HE YYTEHHOIO
BaHAEepBaanbCoBbIM B3aUMOLENCTBMEM. IMeeTcs 1 fpyrasi To4Ka 3peHUs: TOPCUOHHAS SHEPrus SBNSIETCS NOMNPaBKOM
Ha aHVW30TPONUIO BaHAEPBaaIbCOBA OTTANKMBAHUS.

Tema 8. MeTopn, napamMarHUTHOro gsynydyenpenomieHus

MeTon napamMarHUTHOro ABynyvyenpenomneHns Hanbonee MHGOPMaTMBEH NPW NCCNELOBAHUN COCTaBa U CTEPEOXMMUN
MeTannoKoMMIEKCOB, COCTOAWMX U3 YacTuL, ABYX BUAOB, OAHUN N3 KOTOPbIX UMEIOT 3HaYUTENbHYIO aHN30TPOMUIO
napamarH1THOWM BOCNPUNMYMBOCTU N MANyo aHU30TPOMNUIO NONSAPU3YEMOCTU (HanpuMep, napaMarHMTHbIE akBamoHbI), a
Lpyrve obnanatoTt 651M3Kol K HyNEBOM MarHUTHOM aHM30TPONUER, HO aHW3OTPOMMS NX ONTUHECKON NOASPU3YEMOCTU
Benvka. 1o oTAenbHOCTY ANs KaX AOW M3 YacTuL, NMOCTOSIHHbIE ABYNYYEnpenoMneHunst [OMKHbI 6biTb Mansl. Jluwb
BO3HUKHOBEHME accoumaToB, 0bnanaolmx sspko BblpaXeHHbIMY CyMMapHbIMUA CBOACTBAMMW, [OMKHO PE3KO YBENNYNTb
BENMYNHY adpdoekTa.

MprMepbl, UNNIOCTPUPYIOWNE 3TU NMONOXEHNS

Tema 9. KoHcTtaHTa KoTTOHa-MyTOHa U KOHCTaHTa NnapamarHMTHOro Asyny4denpenoMneHus.

Havnbonee ynobHO Ans NPaKTUHECKOro NCMONb30BaHMS NPU BbIYNCIEHUN TEOPETUYECKMX KOHCTAHT napamarHUTHOro
OBynydenpenomneHns. PaccMoTpum BHavane Bonpochl npumeHeHns adodekta KottoHa - MytoHa (Teopus KOTOporo
Havnbonee xopolwo paspaboTaHa 1 MHTepNpeTaLmns pe3ynbTaToB, Kak Npasuno bonee onpeaeneHHa).

NameHeHnst koHcTaHT KoTToHa-MyToHa onpenenstoTcst TONbKO CMEWEHNAMI KOHDOPMAaUMOHHBIX PABHOBECWIA 1
MEXMONEKYNSPHbIMY B3aUMOLENCTBMAMU. Takmm obpasoM, agodpekt KoTToHa-MyToHa SiBnseTcs LeHHbIM METOLOM
M3y4YeHns conbBaTauun 1 accoumaumn B pacTBopax AuamMarHeTrkKoB .

Tema 10. MopenmpoBaHue KOHCTaHTbl NapamMarHUTHOro ABYNyYernpenoMaeHUs ¢ NOMOLLbIO MeTona
MONEKYNAPHOWN

npsiMble foKa3aTenbCTBa NapaMarHWTHO-aHW30TPOMHOM NPUPOAbL! MAarHUTHOMO ABYYYENPENOMIEHNS B PacTBOPAXx conei
NaHTaHOWLOB NOMyYeHbl NMPU N3YYEHUN KOHLEHTPUPOBAHHbBIX U CUbHO pa3baBneHHbIX PACTBOPOB HUTPATOB 1 X0PUA0B
NaHTaHOWNIOB.

Taknm 06pa3oM, MoNibHast KOHCTaHTa NapaMarHUTHOro OByny4YenpenomneHus mP, 3aBUCUT OT MONEKYNSIPHbIX
MarHuTO3NeKTPUYECKMX NapamMeTPOB-KOMMOHEHTOB MOMEKYNAPHbLIX TEH30POB NapaMarHUTHOV BOCMPUUMYMBOCTA U
3N1EeKTPOHHOI NONSAPU3YEMOCTH.

9TV XapaKTEPUCTUKM TECHO CBA3aHbl C MPOCTPAHCTBEHHOM 1 3NEKTPOHHOM CTPYKTYPOW MOMEKYN U MOHOB, MO3TOMY
3pPeKT NapamarHMTHOro ABYNy4ENpPENOMIEHNS UCMONb3YETCS B NCCNEN0BAHUSX XMMNYECKOrO CTPOEHUS BEWECTBA,
0COBEHHO B COYETAHMM C APYrMMU METOLAMU, HAMPUMED, SOEPHON MarHUTHOM penakcauun n pH-mMeTpun .

am PAEKTPOHHBH
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Tema 11. CTpyKTypa MOHOTapTpaToB laHTaHouaoB. MogenvpoBaHue nUraHgHoro ckenerta

MpuHATO, 4TO NUraHa B MoHoTapTparte gucnpo3us(lll) TpuaeHTateH; AnvHbl CBA3EN U BaneHTHbIE Yrbl B3AThl Kak
noaxogsiume cpegHue aHavyeHns. OnTuMn3aums reoMeTpumn NCXOLHbIX CTPYKTYP NPUBOAUT K TPEM KOHPOPMaLUsIM.
KoHdpopmaumst TaptpaTt-noHa B ABYX U3 HUX COOTBETCTBYET rOLW-PaCroNnoXeHuio kKapbokcubHbIx rpynn. B TpeTtbeit
3HayeHve nuraHgHoro yrna 6nmnsko k 140 rpagycam.

Tema 12. YueT ruapartHoro oKpyxeHusi, Bbioop Hanbonee 3HauMMbIX CTApTOBbIX CTPYKTYP

Lns coctosiHng MoHoTapTpara aucnpo3us(lll) B BooHOM pacTBope Haubonee BeposiTHa MOAENb, B KOTOPOWA
KoopamHaLumoHHoe ymcno aucnposus(lll) - 9. Mpu aToM NpakTMyeck abContoTHO AOMUHMPYIOT KOHGbopMaLun, B
KoTopbIX KOHurypauns aucnposusa(lll) - TpexwanoyHas TpuroHanbHas npuaMa. BeirogHOCTb UMEHHO 3TOM
KoHgoopMaumm obycroBieHa MeHbLUe TOPCUOHHO 3Hepruen nuraHaa n MeHbluen sHeprueit HeBaneHTHbIX
B3aMMOLEiCTBUA.

Tema 13. CTPYKTyprIe MOTUBbI LMTPATOB N TapTpaToB NepexonHbiX 3/1IeMeHTOB.

MoHoTapTpaT antoMUHUS CyLLEeCTBYeT NPenMyLWeCcTBEHHO B KOHGDOpMaLIMK, B KOTOPOW TapTpaTto-nnraHa KOopANHUPOBaH
IByMsi KapboKcK- 1 0IHOI oKcurpynnoi ns MoHoTapTpaTa antoMUHUS TPUAEHTATHAS KOOPAUHALMS CYLECTBEHHO
BbirogHee 6GuaeHTaTHol. Takas Xe KOHJopMaUus UMEeeT HaUMEHbILLYIO 3HEPruio 1 ANs KOMMeKca C HONb3apsaHO
goopmoit nuraHaa. MoHouUTpaT antoMUHUS UMEET CTPYKTYPHBIA MOTVB, CXOAHbIVi C MOHOTApPTPaTOM . KOOPAUHALMS OBYX
KapboKCK- U OAHOW OKCUrpynmbl.

Tema 14. BusipepHble LUTpaTbl U TapTpaTbl NaHTaHOUDOB, Xene3a(lll), okcosaHaoua(lV), antommHusa(lll)
BusanepHble OKCMKMCNOTHBIE KOMMNEKCHI p-, d-, f-aneMeHToB.

Ins GusnepHbix TapTpaTHbIX kKomnnekcos xenesa(lll) n anommHma(lll) HeBO3MOXHa peanuaauuns TeTparoHanbHoO
reometpuu B dl- AMepax onsg oKTasapUYECKNX KOOPAMHALMOHHBIX LeHTpoB. Obpa3oBaHue dl-nMMepa BO3MOXHO B TOM
cny4ae, eCnum TOPCUOHbIEe NUraHgHble yrnbl cocTasnsioT npumepHo 60 1 120 rpagycos. ns noHa okcosaHaama(lV) c
KBaApaTHO-NMpaMmnaanbHbIM OKPY>XEHNEM BO3MOXHA TeTparoHanbHas reometpus B dl- oumepe v
TpuroHaneHo-bunmpammaansHas B dd-gumepe.

Tema 15. CtrepeoadpchekTbl 06pa3oBaHNS TapTpaTHbIX KOMMIEKCOB

Mpwn N3y4eHUn cMcTeM, CoOAEPXalLMX PasnnyHble CTEPEOM3OMEPBI NNraHaa, BO3MOXHO MPOSIBIIEHVE CTEPEOCENEKTUBHbIX
1 cTepeocneumntunyecknx apgekTos . CTepeoceneKTUBHBIMI CredyeT Ha3blBaTb TakMe NPOLECCHI, B KOTOPbIX PeareHT
cnocobeH oTbrpaTth OAMH N3 HECKONBbKUX MPOCTPAHCTBEHHBIX U30MEPOB, @ CTEPEOCNELNPNIECKMMU TE, B KOTOPbIX
06pasyeTcs TONbKO OAVH M3 NPOCTPAHCTBEHHbIX N30OMEPOB MPOLYKTA PeakLun.

Tema 16. OCHOBHbIE CTPYKYpbI TETpasiAepHbIX LUTPaATOB U TapTpaToB. Bbibop Moaeny KoopaMHaLMOHHOM cdoepbl

TeTpasnoepHble OKCUKMCIOTHbIE KOMMNEKCHI p-, d-, f-aneMeHTOB. BO3MOXHOCTb CyleCTBOBaHNS KOMbLEBbIX U OTKPbLITO-
LenHbIX CTPYKTYp. HeobxoomMocTb yyeTa ruapoKco- 1 KUCTOPOAHBLIX MOCTUKOB B Cllydae KoMnnekcos anomMmHus(ll),
rannus(lll), Turana(lV).

OcCHOBHbIE CTPYKTYpbl TETPASAEPHbIX LMTPATOB 1 TapTpaToB. Boibop Moaeny KOOpAnHALMOHHON cdoepbl naHTaHomaa.

Tema 17. CtepeoachekTbl B 06pa3oBaHuM TeTpasAepHbIX TapTpaTHbIX KOMMIEKCOB

CTepeoscpeKTbl B o6pasoBaH|/|v| TeTpasnepHbIX TapTPaTHbIX KOMMJIEKCOB. OcHoBHbIe cocTaBnsoWmMe noaxoaa K
MOZENNPOBaHUIO CTPYKTYpPbl KOMMNEKca: y4eT rugpaTHoOro okpyXeHns MoHOB MeTannos; KOHJpopMaLMoOHHOEe noBefeHne
NMraHaHoOro ckeneTta, o6pasoBaHv|e MOHHbIX accounaToB, BHYTPUKOMMJIEKCHbIX BOAOPOOHbIX CBS3en; 3agaHne
napamMeTpoOoB, y4UTbIBAOWMX CTEPEOXNMNYECKNE Tpe6OBaHI/IF| MOHa MeTanna.

Tema 18. OcHOBHble coCTaBnsiloLMEe NOAX0Aa K MOAENMPOBaHUIO CTPYKTYpbl KOMIJIeKca

Mooxon k MOCTPOEHUIO MOAENN COCTOSAHNSA KOHPOPMaLMOHHO-HEXECTKOro KOMMekca B pacTBope OOMKEH BKOYaTb
y4yeT cnenyrlmx MOMEHTOB: MOLENNPOBaHNE rMapaTHOro OKpy>XeHns MOHOB MeTannoB, KOHPOPMaLVOHHOE NMoBeeHne
nuraHgoHoOro ckenerta, o6pasoBaH|/|e WOHHbIX accoumartos, BHYTPUKOMIMIEKCHbIX BOOOPOOHbIX CBSA3en, 3aaaHne
napameTpoBs,y4nTbiBaloWmMX CTepeoxnmmyeckme TpGﬁOBaHVIH MnoHa metanna.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro ydactus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTel. Bo BpeMsi caMocTosTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam creumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMUNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 0byHatowmxcs,
LEMOHCTPVPYEeMbIM pe3dynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npeanonaraeT M3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowmnMcs B OAHOM U3 ABYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobayesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KomnbloTepHas nutepartypa - http://www.ph4s.ru/books_pc.html

Na6opatopHas paboTa €3 no kypcy KomnbiotepHas xumus - http://mnmashkin.narod.ru/compchem/3lkh.pdf
Nekuwnsg 7: MpuHUMnbl MONEKyNsipHOW MexaHuku - http://hpc.mipt.ru/wp-content/uploads/2012/05/Lecture07.pdf
MonekynsipHas MexaHuka KoMnnekcos Metannos - http://www.chem.msu.ru/rus/events/lomonosov/3.html
CTpyKkTypHO HEXECTKME coeamHHNS- JlemeHoBckuin [1.A. - http://www.pereplet.ru/obrazovanie/stsoros/859.html

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekuum Jlexuun

PaboTa ¢ KOHCNEeKTOM NeKLuiA:

HeobxoomMo npocMatpuBaTtb KOHCMEKT Cpasy Nnocne 3aHsATUiA, OTMETbTe MaTepuan KoHcrnekTa
NeKunin, KoTopPbIN

BbI3bIBAET 3aTPyAHEHMSA AN NOHMMaHUS. [onbiTalTeCb HAWTU OTBEThI HA 3aTPYOHUTENbHbIE
BOMNPOChI, UCMOMb3Y4

pekomeHOyemyto nutepatypy. Ecnm camocTosTenbHo He yaanocb pasobpaTbcs B Matepuarne,
cchopmynmpyiiTe Bonpockl 1 06paTUTECh 3a MOMOLLBIO K MpernoaasaTento Ha KOHCYNbTauum uam
6nuxariwei nekumn. PerynsipHo oTBoaMTe BpeMs Onsl NOBTOPEHUSI NPOiAeHHOro Matepuana,
npoBepss CBOW 3HAHWUS, YMEHWS U HABbIKU MO KOHTPOMbHbLIM BOMPOCaM.

camocTos- | CamocTosiTenbHas paboTa NPOBOOMTCS C LEeNblo YriybneHns 3HaHuin no aucumnivHe u

TenbHas npenycMaTtpveaer:

pabota - YTeHWe CTyAeHTaMn PeKOMEHO0BAHHO NMTepaTypbl U YCBOEHNE TeOpeTUYEeCcKoro Matepuana
ONCUNNAVHBI;
- NOArOTOBKY K MPaKTUYECKUM 3aHSATUAM, nabopatopHbiM paboTtam;
- paboty ¢ VIHTEpPHET-NCTOYHMKaMM;
- NOAroTOBKY K cAaye NpakTuyeckmx padoT, BhINOMHEHWIO TECTOBLIX 3a0aHuUii U clade aK3aMeHa.
MnaHnpoBaHWe BpeMeHu Ha caMocToATeNbHY0 paboTy, HeOOXOAMMOro Ha M3yYeHne HacTosIWen
OMCUMNAVHBI, CTYAEHTaM flydile BCero oCylWecTBNsSTb Ha BECb CEMEeCTp, NpedycMaTpmeas npw aToM
perynspHoe NoBTopeHve NpoiaeHHOro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha nekuusX,
HEe0oBX0IMMO PerynsipHo OOMOMHSTL CBeAeHUSMU U3 IMTepaTypHbIX UCTOYHMKOB, NPeACTaBNeHHbIX B
paboyein nporpamMme aUCLMNAMHLIL. 1o Kax oo U3 TeM ANs CaMoCTOATENbHOrO N3y4eHus,
npuBeaeHHbIX B paboyeit NporpaMMe OUCLMMAMHBI ciedyeT cHavyana npoYntath PeKOMeHO0BaHHYI0
nuTepatypy 1 npu Heo6X0ANMOCTM COCTaBUTL KPaTKMA KOHCTIEKT OCHOBHbIX MOMNOXEHWIA, TEPMUHOB,
CBeieHN, TpebyloWmx 3anoMUHaHNS 1 SBASIIOWMXCS OCHOBOMONaraowymMm B aToin Teme 1 Ans
OCBOEHMS MOCNenyowWwmnx pasnenos Kypca.

3a4eTt YcnewHas noarotoska K 3a4eTy BO3MOXHa Nnnulb B Cliy4ae CUCTEMATMYECKON CaMOCTOSATENbHOM
pa60Tb| B XO0Oe BCero cemecTpa. HeI'IOCpe,D.CTBeHHO nepen 3a4eTom Heobxo0aMMo npo4nTaTtb BCE
KOHCMEKTbI NEKLNA 1 pelweHna TMNnoBbIX 3ana-d. I'Ip|/| peweHnn 3a[laHuin B 3K3aMeHaLoHHOM buneTe
Onda paunoHasibHOro Ncnonb30BaHUA 0TBEAEHHOro BpeMeHM ny4vue sBHa4yane OTBETUTb Ha BOMNPOCHI,
KOTOpbI€ Bbl3blBAOT MEHbLUE BCEro 3any,D,HeHI/II7I, pewnTb paC‘-IéTHbIe 3anadun, a nocne BepHyTbCA K
3a0aHMSM MOBbIWEHHOMW CNOXHOCTN.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBLHOrO NpoLecca no
LUCUMNAMHE (MOLYNI0), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuuninHe (Moaynto)

MaTepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
cnegnylowme KOMMNOHEHTI:

|_|OMeLLI,eHI/I9! ONst cCaMOCTOSATENbHOM paﬁoTbI OGyHaIOLI.I,I/IXCSI, YKOMNNEeKToOBaHHbIE CI'IeLI,I/IaJ'II/ISI/IpOBaHHOIZ mebenblo (CTOJ‘IbI n

CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u y4ebHbiM nnaHom no HanpasneHuio 04.03.01
"Xvmus" n npodomno NOAroToBKU "HE NPenyCMOTPEHO".
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61.B./[1B.15.03 CTpykTypa KOHGbOPMALIMOHHO-HEXECTKUX
oINS AepPHBIX KOMIIEKCOB

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1.CupotkuH O. C.OBonoumns Teopmm XMMMYeCKoro cTpoeHns sewectsa A.M. BytnepoBa B yHUTApHYKO TEOPUIO CTPOEH.
XMMMY. coen. (OCH. eanH. xumnmn): MoHorpadoms [OnekTpoHHbiin pecypc] / O.C. CupotkuH. - M.: HUL MHPPA-M, 2013 -
247c.: 60x88 1/16. - (Hay4Has mbicnb).

Pexwum pgoctyna: http:/znanium.com/bookread.php?book=420415

2..llepbuHa A.3. OpraHuyeckas xumms. OCHOBHOW Kypc.: YuebHuK [OnekTpoHHbIi pecypc] / A.9. lepbuHa, J1.T.
Matycesuy; Moa pen. A.3. WepbuHbl. - M.: HALL MH®PA-M; MH.: Hos. 3HaHue, 2013. - 808 c.

Pexum poctyna: http:/znanium.com/bookread.php?book=415732

JononHutenbHas nuteparypa:

1.BbakcToH, Wenna P. BeeaeHue B CTEPEOXMMUIO OPraHMYeCcKX COeAMHEHWIA: OT MeTaHa fo Makpomonekyn / L. BakcToH,
C. PobepTc; nep. ¢ aHrn. K.x.H. B. M. [lembsiHoBn4. Mocksa: Mup, 2005.-311c.

2. UmpenbcoH, B.I". KBaHToBas xumns. Monekynbl, MONEKynsipHble CUCTEMbI 1 TBEpAbIE Tena [ONeKTPOoHHbIN pecypc] :
yyebHoe nocobue / B.I'. LinpenbcoH. ? 9nekTpoH. aaH. ? Mockea : N3pgatenbcteo 'JlabopaTopus 3HaHwit', 2017. ? 522 c.
? Pexxum goctyna: https://e.lanbook.com/book/94104

3. BeeneHune B xeMouHdopmMaTmky : yuebHoe nocobue / T. . Mapxugos, N. N. BackuH, . C. AHTUNKUH, A. A. BapHex .-
KasaHb : [KasaHckuii yHusepcuTet], 2013 . ; 20.[4. 1]: KomnbloTepHOe NpefcTaBneHne XMMMYeCcknx CTpykTyp . - 2013 . -
173 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B./[1B.15.03 CTpykTypa KOHGbOPMALIMOHHO-HEXECTKUX
oINS AepPHBIX KOMIIEKCOB

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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