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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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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

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

-COBPEMEHHOoe cofepXaHue noHaTus "cTpykrypa”,

- pasnuyHble TUMNbl KOOPAUHALMOHHBIX MONN3APO0B

- 0COBEHHOCTV MOLENVPOBAHUS CTPYKTYP KOMMIEKCOB B BOAHbBIX PACTBOPaX,
- COCTaBnsaloWme CTepnyecKon aHeprum Monekynbl

JonxeH ymeTb:

OPVEHTMPOBATLCS B y4EOHOW, MOHOrpahyeCKol, CMPaBOYHOMN 1 XypPHaINbHOM nuTepaTtype B 06nacTu CTPYKTYPHOIA
XMMUn

JlonxeH BnageTb:

HaBblkamy MOCTPOEHUS CTAPTOBbLIX CTPYKTYP ANS ONTUMN3ALMN FEOMETPUN

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

JleMoHCTprpoBaTh HABbIKU MOCTPOEHNS CTAPTOBbIX CTPYKTYP LS ONTUMU3ALMM reoMeTpum

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8B.1B.15.03 OucumnaumHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasosatensHoit nporpamMmbl 04.03.01 "XuMuns (He NpelyCMOTPEHO)" 1 OTHOCUTCS K AMCLMMNMHAM
no Belbopy.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHYI0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

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 paboTta - 32 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 8 cemecTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3penbl gucunnnuHbl / NX TPYyAOEMKOCTb CamocrtositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUSA paboTbl
y Tema 1. CoBpeMeHHOe coaepxaHune 8 5 0 0 5
" InoHsiTUS. CTPYKTypa KoMnnekca.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 2. Ctepeoxummnyeckas Teopus

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

8. KOOPANHALMOHHbBIX MONM3apO0B 8 2 0 0 2
Tema 4. OnucaHve MOHOSIOEPHbIX

4. [koMnnekcos ¢ KOOPANHALIMOHHbBIMU 8 2 0 0 2
yncnamm 5-12.
Tema 5. Meton MmonekynspHoi

5. [mexanukn. Mogenb 8 2 0 0 2
Jawesckoro-Mnsmosatoro
Tema 6. ATOM-aTOM NoTeHUManbl.

6. |MpnbnuxeHne napHoi 8 2 0 0 2
ananTUBHOCTU
Tema 7. TOPCUOHHbIE NOTEHUMAnbI.

7. PaBHoBecne koHopmMepoB 8 2 0 0 2
Tema 8. Meton napamarHuTHoro

8. nBYynyyYenpenomMneHus 8 2 0 0 2
Tema 9. KoHcTaHTa KoTToHa-MyToHa

9. | KOHCTaHTa napamMarHUTHOro 8 4 0 0 2
[BYyny4YenpenomneHus.
Tema 10. MogennposaHune
KOHCTaHTbl mapaMarHuTHOro

10. [BYNy4YenpenomMneHns ¢ NOMOLLbIO 8 4 0 0 2
MeTo4a MONEKYNAPHOM
Tema 11. CTpykTypa MOHOTapTpaToB

11.[naHTaHomnos. MogenuposaHve 8 2 0 0 2
NraHgHoro ckeneta
Tema 12. YyeT rugpartHoro

12.|okpyxeHus, Bbibop Hambonee 8 2 0 0 2
3HA4YUMbIX CTAPTOBbIX CTPYKTYP
Tema 13. CTpyKTypHbIE MOTUBHI

13.|unTparos 1 TapTPaTOB NEPEXOOHbIX 8 2 0 0 2
9NEMEHTOB.
Tema 14. BusgepHble untpatbl n

14.[rapTpaTbl naHTaHonaos, xenesa(lll), 8 2 0 0 2
okcosaHagus(lV), antomuHuns(ll)
Tema 15. CtepeoadpdhekTbl

15.|06pa3oBaHust TapTpaTHbIX 8 2 0 0 2
KOMMNEeKCoB
Tema 16. OCHOBHbIE CTPYKYpbI
TeTpasnepHbIX LMTPaToBs U

16. TapTpartos. Beibop Mogenu & 2 0 0 2
KOOpAMHALMOHHON cdoepbl
Tema 17. CtepeoadpekTbl B

17.|o6pasoBaHumn TeTpasaepHbIx 8 2 0 0 0
TapTpaTHbIX KOMMNIEKCOB
Tema 18. OcHOBHble cocTasnsiowme

18.[noaoxona Kk MoaenMpoBaHuio 8 2 0 0 0
CTPYKTYpbl KOMMaekca
Utoro 40 0 0 32

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. CoBpeMeHHOe coaepxaHue noHsaTUs. CTpyktypa KoMmmnnekca.

BeeneHue. COBpeMeHHOG cooepXxaHue NnoHATUA. CprKTypa Monekynbl, CprKTypa komnnekca. KsaHToBOXMMMYECKNE 1
MexaHun4yeckmne mogenu.

CrpaHnua 4 n3 12.
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Teopvm KvmepTa. B ocHoBe naHHoM Teopumn NexunT naes, 4To CTtepeoxmnMmm4eckoe pacnosiokeHne nmraHnoBs BOKpPyr
LEeHTPa/IbHOro atoma onpenensaetcsa B3aMMHbIM OTTalKUBaAHUEM BCEX XUMNYECKUX cBsA3en. I'Ipm 9TOM CYUTaeTCcH, 41O
Ll,eHTpaJ'IbeII7I adTOM He urpaert HMKaKoWm ponn B onpeneneHnn ﬂpOCTpaHCTBeHHOﬁ KOHQourypaumm komnnekca, He
onpenenset I'Ipe,EI,I'IOLITI/ITeJ'IbeIVI Bbl60p HanpaeneHns CBA3N N HE SKPaHUPYET OKpyXatrolmne ero CeBA3un. PacueTbl
OCHOBaHbl Ha MMHUMMK3aLUKN MOJTHOW 3Heprmmn oTTanknBaHuA, nonyqaeMon CyMMUpoBaHuMs aHeprvn?l OTTAaNKmMBaHmA no
BCEM napam cBsA3en Ll,eHTpaJ'IbeII7I WOH - NnraH.

Tema 2. Ctepeoxumuyeckasi teopusi Kunepra

MpaBunbHble nonuagpsbl. CywecTByeT TONbKO 5 NpaBuibHbIX Nonnaapos (Ten MnatoHa). 310 TeTpasap, okTasap, kyb,
nKocasap, NeHTaroHanbHblin foaekasap. 3HadeHne ans ctepeoxummn. PeokocTb KyBu4eckoro okpyXeHus.
MonynpasunbHble NoNMaapbl. B nonynpaeuibHbIX Nonnagpax BCe BEPLWMNHbI MASHTUYHBI, BCe pebpa NMetoT 0ANHAKOBYIO
ONMHY, BCE FPaHu - NpaBusibHbIe MHOMOYroNbHUKN, HO HE BCE rPaHn MAeHTUYHbI. [lonynpasunbHble NOnMaapb
noapasnenstoTcs Ha TPy rpynnbl ? NpraMbl, aHTMNPU3MBbL, NonMaapbl Apxumeaa. PaccmoTpeHne aTux Tpex rpynn.
HenpasunbHble nonmaapbl. Obuwee BO3MOXHOE YMCNO BbIMyK/biX HEMPaBWibHbLIX NOAN3APOB paBHo 92. Y Bcex
HenpaBW/bHbIX NONN3APOB FPaHN NpeacTaBnstoT coboi NpPaBuibHbIE MHOFOYTrONIbHUKWN, HO BCE OHU UMEOT BEPLINHDI
nByXx 1 6onee TMNoB. HenpaeunbHble NONN3aPbl 0COBEHHO BaXHbl B XMW COEANHEHMWIA C HEYETHBIMM
KOOpAMHALUMOHHbIMK Yucnamm ? 5, 7,. 9, 11. Fpynnbl HENpaBUnbHbIX NONM3APOB ? Nupamuibl, bunpamMuas,
OJHOWano4Hble NPU3aMbl, ABYXWANOYHbIE MPU3Mbl, OOHOWAMNOYHbIE aHTUMNPNU3MbI, ABYXWANOYHbIE aHTUMPU3MbI.
CdpbeHomnabl 1 6ucdeHomabl. YcedeHHble nkocasapbl. Matb 0cobbix NOAMaapoB ? ABOMHAS TPUroHanbHas nNpuama,
TPUroHanbHbIA 0ogekasap, CPeHoKOpPoHa, KanupoBaHHas CPeHOKOPOHa, CheHOMerakopoHa.

Tema 3. XapakTepuctuka KoopauHaLMOHHbIX NONM30POB

"XvMuyeckme" KoopanHaUMOHHbIE NONN3APbl. ECTb HEKOTOPLIE Pa3nnyng MEXAY KNnacCu4eckummn nonnagpamMm un
HablofaeMbIM PaAcroNOXEHNEM JOHOPHbIX aTOMOB B KOMMeKcax. 9TW pasnvmyusi BO3HUKAKOT BCreacTeme 1) uckaxeHuii
3a CYeT HEeOAMHAKOBOro pasMepa rpaHei 2)npespalleHunin Hechepmyeckux NoNnsapoB B cpepuyeckne 3)
obpazoBaHMEM LOMOHUTENbHBIX MONNAPOB 5)MCKaXEHWIA 3a CHET XeNaTHbIX rPYNN 5)MCKaXeHWin 3a cHeT Manon OnvHbl
cBsaA3n. [[eomeTpuyeckme NOCNEeACTBMA HESKBUBANEHTHOCTU BEPWUH. [NpeBpalieHne Hecqepuyeckmx Noansapos B
chepuryeckume. VickaxeHuns, obycnosneHHble xenatmpoBaHmeM. OnncaHne MOHOSAEPHbIX COeANHEHNIA (KOMMIEKCOB) C
KOOPANHAUMOHHbLIMK Yucnamm 5-12

Tema 4. OnncaHme MOHOSIAEPHbIX KOMMIEKCOB C KOOPAWHALMOHHbIMU Yncnamu 5-12.

CeMVKoopAMHALMOHHBIE CoeauHeHuUs. llecTb CUMMETPUYHBIX CTPYKTYP ? OJHOWAMNOYHIA OKTasap, OfHOWanoYHas
TpUroHanbHas Npuama, NeHTaroHanbHas GunvpamMuaa, TpMroHanbHas NpraMa ¢ KanvpoBaHHOW TPEYrofbHON FPaHblo,
rekcaroHanbHas nMpamMuga, Nnockuii CEMMYroNbHIK . BOCbMMKOOPAMHALIMOHHBIE COEANHEHNSI.
BocbMukoopanHaunoHHble coenmHeHunsi. CeMb CUMMETPUYHBIX CTPYKTYP - KBaApaTHasi aHTMIpU3Ma, TpUroHanbHbli
nonekasap, ky6, LBOMHas TpUroHanbHas Npuama, rekcaroHanbHas bunupamuaa, KanupoBaHHas no TPeyroNbHbIM
rpaHsM TpuroHanbHas npuama. JeBaTukoopanHaunoHHbIe COEAMHEHUS. TpexwanoyHas TpUroHanbHa npruama,
JHoWanoyHas KkeagpaTHas aHTUNPU3Ma, OOHOLWANOYHbIA Ky6,. TPUX bl YCEYEHHBbI MKOCasap, TPUroHaNbHbIA ceHona,.

LecsaTukopavHaunoHHble coeamHeHus. JByxwanoyHas kBaaparHas aHTUnpruama, cqpeHoKOpOoHa, YeTblpexwanoyHas
TpUroHanbHas Npuama, NeHTaroHanbHas aHTMNPU3Ma, OByXWanoYHbIi KyO,. NeHTaroHanbHas npvaMa, 0gHOoLWanoYHbINi
TPUX bl YCEYEHHbIV nKocasap.

[BeHanuaTnkoopaAMHrauoHHbIe COeauHeEHNs. Mikocasap, oByxwanoyHas neHTaroHanbHas npruama, aHTukybookTasap,
KyboOKTasap, rekcaroHanbHas aHTMNpu3ma, rekcaroHanbHas Npruama, yCeveHHbIn TeTpasap, KBaapartHblil coeHoma,.

Tema 5. Meton, monekynsapHon mexaHuku. Mopgens Jawesckoro-lnsimosartoro
MeTon monekynsipHoi mexaHuku. Mogens Jawesckoro-Insmosaroro.

MexaHunuyeckas monens Monekynbl. MonekynsipHas MexaHvka npeacTaBnsiet cobol aMNMpPUYecKnii pacyeTHbIli METOS, B
KOTOPOM MOJIeKyna paccMaTprBaeTCsl Kak CMCTeMa B3aMMOAENCTBYOWMX aToMoB. CornacHo NnpubnmnxeHuto
BopHa-OnneHreiimepa, 06bI4HO MPUMEHSIEMOMY B KBAHTOBOI MExaHwke, ypaBHeHue LpeauHrepa onsg Monekynbl MOXHO
pasfenutb Ha OBE 4acTu, KaxAas U3 KOTOPbIX OMUCHIBAET LBUXEHNE 3NEKTPOHOB U SAep, COOTBETCTBEHHO, 1 06a B1aa
LBVXEHNSI MOXHO paccmaTpuBaTth HE3aBUCMMO ApYr OT Apyra. B MonekynsipHoi MexaHvke 1 konebaTensHol
CMNEeKTPOCKOMNUN MPUMEHAETCS Cneayowmnin NoaxXo4: N3y4aeTcsl ABUXeEHMe s0ep, a 3NeKTPOHbI B SIBHOM Buae He
paccmatpuBatoTcs. B Takoil Mogenu anekTpoHHble NPeacTaBneHnst NPUCYTCTBYIOT HESIBHO, MO0 BOBCE OTCYTCTBYIOT, U
SHEpPrus MoNeKkynbl B OCHOBHOM 3/IEKTPOHHOM COCTOSIHUM NpeacTaBnsieT coboi oyHKUMIO ee SAePHbIX KOOPAUHAT.
YKkasaHHbI METO[, U3BECTEH TakXe Kak MeTof atoM-aTOMHbIX NOTEeHUUanbHbIX OYHKLUWA, aiauTnBHas Moaesb
MeXaTOMHbIX B3aMOLEVNCTBUA, METOL, MONEKYNSIPHOIO CUI0BOr0 NONS, MexaHn4eckas Mogenb Monekynbl U T. M. . Mbl
6ynem nonb3oBaTbCs TEPMMHOM "MEeTOL MonekynspHoi MexaHukn" (MMM).

Tema 6. AToM-aToM noTeHumansl. MpubnnxeHne napHon aaaUTUBHOCTU
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MOﬂeKyﬂﬂpHaﬂ MexaHuKa-oAuH 13 Hanbonee MOLIHbIX MEeTO40B, NPUMEHAOWUNXCA B HACTOSLWEEe BpeMs Ong ndy4eHums
NPOCTPAHCTBEHHOI0 CTPOEHUA MONEKyn, OLEHKN SHEPrnn BHYTPU- N MEXMOJIEKYNAPHbIX B3aMMOOENCTBUIA N CBA3AHHbIX
C Humm ceoicTti. OH LUMPOKO NCMONb3yeTCs B OpFaHMLIeCKOIZ XM Ons peweHns pasindHblX CTPYKTYPHbIX K
KOH(OOPMaLMOHHbIX 3a4a4, pacyeTta sHeprum HanpsaXxeHus, TepMOXUMMUYECKMX CBOWCTB, YacToT KonebartenbHbIX
CNeKTpoB, npenckasaHns CKOpOCTeI7I XUMNYECKnX peaKLl,VII?I N NX CTepeoxmmmnyeckKmnx ocobeHHocTel 1 T. M.

MMM wncnonb3yeT ans nosepxHocTn BopHa-OnneHrenMepa sMIMPUYECKN BbIBELEHHYIO CUCTEMY YPaBHEHWI,
maTemaTmnyeckast oopMa KOTOpbIX 3aMMCTBOBaHA U3 KNAcCMYeCKOW MexaHuku. 9Ta cuctema noteHumanbHbiX OYHKLUNIA,
HasblBaemasi CUI0BbIM MONEM, COOEPXUT HEKOTOPbIE BapbupyeMble NapameTpbl, YUCIEHHOE 3HaYeHMe KOTOPbIX
BbIBUpAETCs ONTYManbHLIM 06pa3oM Tak, 4TOBbl NOMYYNTbL HAWMYYLEE COrnacue pacCHUTaHHbIX U SKCNePUMEHTaNbHbIX
XapakTepucTuk

MOJNeKybl, Kak, HanpuMep, reoMeTpuyeckoe CTpoeHne, KOHPOopMaLMOHHbIE 3HEPrUn, TENNOThI oépaaoBava nT. n.
MeTon ncnonb3dyet ooHO oblwee gonyuweHmne 0 BO3MOXHOCTWU nepeHoCa COOTBETCTBYHOWMX MapaMeTpoB 1 CUNOBbIX
MOCTOSIHHbIX N3 O4HOW MOJieKysbl B OPYyryto.

ATOM-aTOM MOTEHUMANbl BO3HUK/M Kak cnocob onncaHus B3amuMoLeicTBrs 6naropoiHbIX ra3os, a 3aTem u
MHOroaTOMHbIX Monekyn. [pMeHeHne aToM-aToM NOTEHLUManos B KOHGPOPMALMOHHOM aHanM3e OCHOBaHO Ha
NPeanonoXeHNn, YTo BHYTPUMONEKYNAPHbIE B3aMOOENCTBUSA HOCAT TOT Xe XapakTep, TO U MEXMONEKYNAPHbIE.
PacuyeTbl paBHOBECHBIX KOHPOPMaLUii MONeKyn 6a3npytoTcs Ha NPUBNUXEHNW NAPHON aaauTUBHOCTM. OTO
npubnuxeHne onpaenaHo, Tak kak B OONbWMHCTBE CNyYaeB POb YXe TPOWHbIX B3aUMOAENCTBMIA coCTaBASIET He Bonee
15-20% 3Hepruv napHbIx B3anNMOOENCTBUIA.

Tema 7. TOpcHOHHbIe NoTeHUManbl. PaBHoBecue KOHhOpMepoB

B pamMkax MOHGKyJ’IﬂpHOI?I MeXaHUKW, 6a3|/|pyrou.le|7|c9| Ha BaHOepBaanbCOBbIX B3aMMOOENCTBUSAX, ANs BOCrnpoun3eeneHmne
6apbepos BpaweHnsa 0oCTato4HO BBECTU TOJ/IbKO OOUH LOMONMHNTENbHbIN napameTp - TOPCUNOHHYIO 3Hepr|/uo.Cq|/|TaeTc9|,
4YTO 3Ta 4YacCTb CTGpW-IGCKOI?I 3Heprmm BO3HMKaET BCNneacTBne OTTalKuBaHUA MeXay CBA34MU, HEe YHTEHHOIro
BaHOepBaanbCOBbIM B3aumogenicTemneM. Mimeetcs n Opyras 1o4ka 3peHns: TOpCUOHHAA SHEPruns aBndeTcs I'IOI'Ip8.BKOI71
Ha aHN30TpOoNuMio BaHOepBaabCoBa OTTa/IKNBaHUA.

Tema 8. MeTon, napaMarHUTHOro ABynyYenpenoMneHus

MeTopn napamarHuTHOro OByny4YenpenoMneHnst Hambonee MHGOPMATMBEH NPV UCCNENOBAHUM COCTABA U CTEPEOXUMUN
MEeTanIoKOMINIEKCOB, COCTOALWMX U3 YacTuL, ABYX BUOOB, OLHM U3 KOTOPbIX UMEIOT 3HAYNTESbHYIO aHNU30TPOMNUIO
napamarHVTHON BOCMPUMMYMBOCTU 1 Manyio aHU30TPOMMIO NONAPU3YEeMOCTH (HanpruMep, napaMarHUTHbIe akBanoHbl), a
Ipyrve obnagatT 61M3K0N K HYNEBOM MAarHUTHOW aHU30TPONMEN, HO AaHU30TPONKS UX ONTUYECKON NONSPU3YEMOCTU
Benvka. o oTAenbHOCTM AN KaX4oW U3 YacTuL, MOCTOSIHHBIE LBYNy4YenpenoMneHns LOMXKHbI ObiTb Manbl. Slnwb
BO3HVKHOBEHWE accouuaTos, 06nafatowmx Sspko BblpaXKeHHbIMU CYMMAPHbIMY CBOMCTBAaMM, AOMXHO PE3KO YBENUYNTb
BENN4YNHY adpdpekTa.

MprMepbl, UNMIOCTPUPYIOWNE 3TU NMONOXEHNS

Tema 9. KoHcTtaHTa KOoTTOHa-MyTOHa U KOHCTaHTa napamarHUTHOro ABYy4yenpenoMeHus.

Haubonee ynobHO ANs NPaKTUYECKOro MCMONb30BaHNS MPU BbIYMCIIEHNN TEOPETUYECKUX KOHCTAHT NapamMarHuTHOro
nBynyyenpenomneHuns. PaccmMoTpum BHayvane Bonpochl npuMeHeHns adpdpekta KotToHa - MyToHa (Teopusi KOToporo
Hanbonee xopolwo paspaboTtaHa 1 UHTepnpeTaums pesynbTaTos, Kak npasuno 6onee onpeneneHHa).

N3MeHeHns KOHCTaHT KOTTOHa-MyTOHa onpenendroTcsa ToNbkKo CMeLWeHNAMn KOHCpOpMaLI,I/IOHHbIX paBHOBeCI/IIZ n
MEXMONEeKynAapHbIMU B3aummogencTBnaMn. Takmum 06pa30M, 3(*)(*)eKT KOTTOHa-MyTOHa ABngdeTcqa ueHHbIM MeETO00M
n3y4yeHuna conbeBataumm n accoumnaum B pactesopax gnaMmarHeTmkos .

Tema 10. MogenupoBaHue KOHCTaHTbI NapaMarHUTHOro ABYyny4YernpenoMieHns C MOMOLLbIO MeTona
MoNeKynspHomn

npsMbie noka3aTte/bCTBa I'IapaMarHI/ITHO-aHI/I3OTpOI'IHOI7I npupoabl MAarHUTHOro AByny4enpenomieHnsa B pacteopax conen
naHTaHOMAOB nony4veHbl Npn N3y4eHmM KOHUEHTPUPOBAHHbIX N CUJTIbHO pa36aBJ'|eHHbIX PacTBOPOB HATPATOB U XNOPUAO0B
NaHTaHonaooB.

Taknm 06pa3oM, MONbHAasA KOHCTaHTa NapaMarHUTHOro LBYNy4YenpenoMneHus mP, 3aBUCUT OT MONEKYNSPHbBIX
MarHUTOSNEKTPUYECKMX NMaPaMETPOB-KOMMNOHEHTOB MOMNEKYNAPHbIX TEH30POB NapaMarH1THOW BOCMPUUMYMBOCTA U
3MIEKTPOHHOI NONSAPN3YEMOCTH.

STV XapaKTEPUCTUKN TECHO CBA3aHbl C MPOCTPAHCTBEHHOMN 1 3NEKTPOHHOM CTPYKTYPOV MONEKYN U MOHOB, MO3TOMY
3goheKT napamarHMTHOro AByny4enpenioMieHnsl UCMonb3yeTcsl B UCCNeA0BaHUSX XMMNYECKOro CTPOEHUS BeWecTBa,
0COBEHHO B COYETaHNM C ApYrMMU MeTodaMu, Hanpumep, SAePHON MarHUTHOM penakcauuy n pH-meTpun .
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Tema 11. CTpyKTypa MOHOTapTpaToB laHTaHoMAoB. MogenvpoBaHue nMraHgHoOro ckenerta

MpuHATO, 4TO NUraHg B MoHoTapTpate ancnpo3us(lll) TpnaeHTateH; onvHbl CBA3EN U BANEHTHbBIE YINbl B3SThl Kak
noaxogsiume cpegHve aHavyeHns. OnTuMn3aums reoMeTpumn NCXO4HbIX CTPYKTYP NPUBOAUT K TPEM KOH(POPMaLUSIM.
KoHdpopmaums TaptpaTt-noHa B ABYX U3 HUX COOTBETCTBYET rOLW-PaCronoXeHuio kapbokcubHbIxX rpynn. B TpeTtbeit
3HayeHue nuraHgHoro yrna 6nmnsko k 140 rpagycam.

Tema 12. YueT rupatHoro okpyxeHus, Bbibop Hanbonee 3HaUMMbIX CTapTOBbIX CTPYKTYpP

Insa coctosiHns MoHoTapTpaTa aucnpo3us(lll) B BogHOM pacTtBope Haubornee BEPOATHA MOLESNb, B KOTOPOW
KoopaunHaumoHHoe Yncno gucnposus(lll) - 9. Mpu aToM NpakTnyecky abCcontoTHO LOMUHUPYOT KOHbopMaumu, B
KOTOpbIX KOH(purypaumsa aucnpoaus(lll) - TpexwanoyHas TpuroHanbHas npyuama. BeiroQHOCTb UMEHHO 3TOWA
KOHpopmMaumm obycnosneHa MeHbleli TOPCUOHHOW SHepruei nuraHaa u MeHbluen SHepruein HeBaneHTHbIX
B3aNMOLEiCTBUA.

Tema 13. CTPYKTyprIe MOTUBbI LMTPATOB N TapTpaToB NepexonHbiX 3JIeMeHTOB.

MoHoTapTpaT antoMUHUS CyLLEeCTBYET NPenMyLWEeCTBEHHO B KOHGDOpMaLIMK, B KOTOPOW TapTpaTo-nnraHa KOOpANHUPOBaH
IByMsi KapboKkcu- 1 0HOI okeurpynnoi ns MoHoTapTpaTta antoMUHUS TPUAEHTATHAS KOOPAUHALMS CYLEeCTBEHHO
BbirogHee 6GuaeHTaTHoO. Takas Xe KOHJopMaLUs UMEET HaUMEHbILLYIO S3HEPTUIO W ANsi KOMIeKca C HONb3apsaHO
popmoit nuraHaa. MoHouUTpaT antoMUHUS UMEET CTPYKTYPHbIA MOTVB, CXOHbIV C MOHOTapTPaTOM . KOOPAUHALMS OBYX
KapboKCW- U OLHOW OKCUrpyMmbl.

Tema 14. BuspepHblie unuTpatbl U TapTpaTthl TaHTaHOMAOB, Xene3sa(lll), okcoBaHaous(lV), antommHus(lll)
BusinepHble OKCMKMCNOTHBIE KOMMEKChI p-, d-, f-aneMeHToB.

Lns busnepHbix TapTpaTHbIX komnnekcos xene3da(lll) n anommHna(lll) HeBO3MOXHA peanu3auuns TeTparoHanbHoO
reometpuu B dl- AMepax Ansg oKTasapuYeCKnX KOOpAMHALNOHHBIX LeHTpoB. Obpa3oBaHue dl-ovMepa BO3MOXHO B TOM
cnyyae, ecnv TOPCUOHbIE NraHgHbIe yribl COCTaBNSAT npuMepHo 60 u 120 rpagycos. [Ona noHa okcosaHagus(lV) ¢
KBagpaTHO-NMpaMuaanbHblM OKPYXXEHMEM BO3MOXHA TeTparoHanbHas reomeTtpus B dl- gumepe u
TpuroHaneHo-bunmpammaoansHas B dd-gumepe.

Tema 15. CtrepeoadpchekTbl 06pa3oBaHNA TapTpaTHbIX KOMMIEKCOB

[Py M3y4eHnn cUcTeM, CoLepXalluyx PasnnyHbie CTEPEON30MEPDI IMraHaa, BO3MOXHO NPOSIBNEHNE CTEPEOCENEKTBHBIX
1 cTepeocneunguyeckmnx agpdekToB . CTepeocenekTMBHbIMI CneayeT HasblBaTb Takue NPOLECCHl, B KOTOPbIX peareHT
cnocobeH oTbMpaTb OAMH U3 HECKONBbKMX NMPOCTPAHCTBEHHbBIX N30MEPOB, a CTEPEOCNeLMPUIECKUMI TE, B KOTOPbIX
06pasyeTcs TONbKO OAVH U3 MPOCTPAHCTBEHHbIX N30MEPOB MPOAYKTA PeakLnu.

Tema 16. OCHOBHble CTPYKYpbl TeTpasiAepHbIX LUTPATOB U TapTpaToB. Bbi6op Moaeny KoopauHauMoHHoON cdpepbl

TeTpasnepHble OKCUKMCNOTHbIE KOMMNEKChI p-, d-, f-anemMeHToB. BO3MOXHOCTb CyleCTBOBaHNS KOMbLEBbIX U OTKPbLITO-
LierHbIX CTPYKTYp. HeobxoamMmMocTb y4yeTa ruapokco- U KUCIOPOAHbIX MOCTVKOB B Cnyvae Komniaekcos antoMuHuns(lil),
rannma(lll), turana(lVv).

OcHOBHblE CTPYKTYpPbI TeTpasaepHbIX LNTPATOB U TAPTPATOB. Bbl60p momoenn KOOp,EI,I/IH&LI,I/IOHHOI7I cdpepbl naHTaHonaa.

Tema 17. CtepeoadpekTbl B 06pa3oBaHUM TeTpasiAepPHbIX TapTPaTHbIX KOMMIEKCOB

CTepeoadhekThbl B 06pa3oBaHnm TeTpasaepHbix TapTpaTHbIX koMnnekcoB. OCHOBHbIE COCTaBMsWME NoAXona K
MOLENVPOBaHMIO CTPYKTYPbl KOMMNEKCA: YY4eT rMapaTHOro OKPY>XEHNS NOHOB METANNOB; KOH(OPMAaLMOHHOE NOBEAEHME
NUraHgHoro ckeneta; 06pasoBaHVe MOHHbBIX aCCOLMATOB, BHYTPUKOMMIEKCHBIX BOLOPOLHbBIX CBSA3El; 3aaaHne
napameTpoB, yYMUTLIBAIOWMX CTepeoxnmMmyeckmne TpeboBaHmns noHa Metanna.

Tema 18. OCHOBHble COCTaBnsiOLLME NOAX0AA K MOAENMPOBAHUIO CTPYKTYpPbl KOMMNieKca

Mooxon k MOCTPOEHWNIO MOAENN COCTOSAHNSA KOHPOPMaLIMOHHO-HEXECTKOro KOMMMeKca B pacTBope OOMKEH BKOYaTb
y4yeT cnenyrlmx MOMEHTOB: MOLENNPOBaHNE rMapaTHOro OKpPy>XXeHns NOHOB MeTannoB, KOHPOPMaLVOHHOE NMoBeaeHne
nuraHOoHoOro ckenerta, 06pasoBaHme WOHHbIX accoumartos, BHYTPUKOMIMIEKCHbBIX BOOOPOOHbIX CBA3eNn, 3a4aHne
napameTpoBs,y4nTbiBaloWMX CTepeoxnmmyeckme Tpe6OBaHI/I$1 MnoHa Metanna.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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KomnbioTepHas nutepartypa - http://www.ph4s.ru/books_pc.html

NabopatopHas paboTa €3 no kypcy KomnbtotepHas xumus - http://mnmashkin.narod.ru/compchem/3lkh.pdf
Nekumna 7: TpnHUMnbl MONEKYNSIPHOM 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 coeanHHNS- JlemeHoBckuin [1.A. - http://www.pereplet.ru/obrazovanie/stsoros/859.html

9. MeTogunyeckme ykasaHus o 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumm Jlexumu

PaboTa ¢ KOHCMEKTOM NEKLWIA:

Heobxoanmo npocMaTtpmrBaTbh KOHCMEKT cpasy Nocne 3aHsTWiA, 0TMeTbTe MaTepuan KOHcnekTa
NeKkuunn, KoTopbln

BbI3blBAET 3aTPyOHEHUS 019 NOHUMaHUS. [lonbiTanTech HAMTU OTBETHI HA 3aTPYAHUTENbHbIE
BOMNPOChI, UCMOb3Y4

pekoMeHayemyto nuTepatypy. Ecnm camoctosTensHo He yaanocb pasobpartbcs B MaTepuane,
cchopMynmpyiiTe BONPOCHI M 0BpaTUTECh 3a MOMOLUbLIO K MPENoAaBaTeNto Ha KOHCYIbTauum unm
6nuxanwei nekummn. PerynsapHo oTBOAUTE BpeMs 4151 MOBTOPEHMWS! NPOAAEHHOro MaTeprana,
NpoBEpPSAS CBOU 3HAHUS, YMEHNS U HABbIKW MO KOHTPOSIbHBIM BONPOCAaM.

camocTos- | CamocTosiTenbHas paboTa NPOBOAMTCS C LEeNblo YrnybneHns sHaHuin no aucumnivHe u

TenbHas npemoycMaTtpueaer:

pabota - YTeHWe CTydeHTaMn PeKOMEHO0BAHHOW NUTepaTypbl U YCBOEHNE TEOPETUYECKOro Matepuana
ONCUNNAVHBI;
- NOArOTOBKY K MPaKTUYECKUM 3aHSATUAM, nabopatopHbiM paboTtam;
- paboty ¢ VIHTEpPHET-NCTOYHMKaMM;
- NOAroTOBKY K cAaye NpakTuyeckmx padoT, BhINOMHEHWIO TECTOBbLIX 3a0aHuUii U cladYe sK3aMeHa.
MnaHnpoBaHne BPeMeHU Ha CaMoCcToATENbHYO paboTy, HEOOXOOMMOro Ha M3yYyeHne HacTosIen
OMCLUMNAVHBI, CTYAEHTaM flydile BCero oCylWecTBNsTb Ha BECb CEMECTp, NpedycMaTpmeas npw aToM
perynspHoe NoBTopeHve NpoiaeHHOro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha neKuUusX,
HE0BX0IMMO PErynsipHo OOMOMHSATL CBeASHUSMU U3 IMTEPAaTYPHbIX UCTOYHMKOB, NPeACTaBNeHHbIX B
paboyei nporpamMme gUCLMNANHBL. o Kax oo U3 TeM AN CaMOCTOATENbHOrO U3y4eHus,
npuBedeHHbIX B paboyeit NporpaMMe OUCLMMANHBI CiedyeT cHayana npoynTath PeKOMeHO0BaHHYI0
nuTepatypy v npu Heo6X0ANMOCTM COCTaBUTL KPATKUIA KOHCTMEKT OCHOBHbIX MOMOXEHWIA, TEPMUHOB,
CBedeHn, TpebyloWrX 3anoMUHaHNS 1 SBASIIOWMXCS OCHOBOMONaraowymm B 3Toin Teme 1 Ons
OCBOEHMS MOCnenyowWwmnx pasaenos Kypca.

3a4ver YcnelwHas noarotoska K 3a4eTy BO3MOXHaA Nnllb B Clny4yae cucTeMaTnyeckom caMoCTOATENIbHOM
pa6OTbI B XO0Oe BCero cemecTpa. HeI'IOCpe,D,CTBeHHO nepen 3a4eTom HeobxoaMMo npo4ynTaTtb BCE
KOHCMEKTbI NeKUNn n pelweHna TUNoBbIX 3ana-. I'Ip|/| peweHnn 3afaHunii B 3K3aMeHaLUWoHHOM bunete
ona paunoHaibHOro Ncnonb30BaHUA 0TBEAEHHOrO BpeMeHu nyyue sHa4yane oTBeTuUTb Ha BOMNPOCHI,
KOTOpbl€e Bbl3blBAOT MEHbLLE BCEro 33pr}J,HeHI/II7I, pewnTb paC‘-IéTHbIe 3anadun, a nocne BepHyTbCA K
3a0aHMSM NOBLIWEHHOW CNOXHOCTN.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3yeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunivHe (Moaynko), BKIOYas nepedyeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 0Opa3oBaTeNbLHOro NpoLecca no
LMCLMMIMHE (MOBYNIO), BKNOYAs NEePeYeHb NPOrpPamMMHOro 06ecneyeHns 1 UHGPOPMALMOHHBIX CIPABOYHBbIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOOGXOAUMOW ANs OCYLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHuyeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMOHEHTbI:

MomelleHns ons caMoCTOSTENbHOM paboTbl 0BYYaOWUXCS, YKOMMNEKTOBAHHbIE CMELNAnn3npoBaHHOR Mebenbto (CTOMbI 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeay KDY.

YyebHble ayaMTopun ANns KOHTaKTHOW paboTbl C MpenonaBaTenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

am PAEKTPOHHBH
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KomnbloTep v npuHTEp Ans pacnevyarky pas3garoyHbix MaTepuanos.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe ANCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHu3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
OMCTaHUMOHHOro 06y4yeHus, NPoBeIeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paborT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caa4ym oby4atolyMMcs UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BOSMOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMOTpeHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

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: 2019

OcHoBHas nuTeparypa:

1.CupotkuH, O. C. Osonouns Teopmm XMMMYEeCKoro ctpoeHns sewectsa A.M. BytnepoBa B yHUTAPHYO TEOPUIO CTPOEHMS
XMMUYECKUX coeauHeHni (ocHOBbI eanHon xumum). / O.C. CupoTkmH. - Mockea : HL MHDPA-M, 2013 - 247c. (Hay4Has
mbicrb). ISBN 978-5-16-009053-5. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/420415 (nata
obpaieHns: 16.03.2020). - Pexum pocTyna : no Noanmcke.

2. WepbuHa, A. 3. OpraHunyeckas xmmusi. OCHoBHOM Kypc: y4ebHuk / A.9. LlepbuHa, J1.I. Matyceswy; Mo pen. A.9.
LLlepbuHbl. - Mockea : HALL UHDPA-M; MuHck : Hos. 3HaHue, 2013. - 808 c. - (Bbicwee obpasoBaHue: bakanaspuar). -
ISBN 978-5-16-006956-2. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/415732 (nata
obpaileHus: 16.03.2020). - Pexum pocTyna: no noanmcke.

JononHutenbHasa nuteparypa:

1.BakcToH, Weina P. BeegeHne B CTEPEOXMMUIO OPraHUYeCKNX CoeanHeHniA: OT MeTaHa oo makpomonekyn / L. BakcToH,
C. PobepTtc; nep. ¢ aHrn. kK.x.H. B. M. embsiHoBn4. Mockea: Mup, 2005.-311c.

2. LinpenbcoH, B. I'. KBaHToBas xummusi. Monekynbl, MONeKynsipHble CUCTEMbI 1 TBepAble Tena : y4ebHoe nocobue / B. .
LinpenbcoH. - 4-e n3g. - Mockea : Jlabopatopus 3HaHwuiA, 2017. - 522 ¢. - ISBN 978-5-00101-502-4. - TekcrT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6mbnunoTteyHas cuctema. - URL: https://e.lanbook.com/book/94104 (nata
obpaileHus: 16.03.2020). - Pexum gocTtyna: nns asTopus. nonb3oBatenei.

3. BBeneHne B xeMomHdopMaTuky : ydiebHoe nocobve / T. . Magxunos, . WN. BackuH, WN. C. AHTunuH, A. A. BapHex .-
KasaHb: [KasaHckuin yHnsepcuTeTt], 2013 . ; 20.[H. 1]: KomnbioTepHoe npeacTasneHne XMMn4eckmnx CTpykTyp . - 2013 . -
173 c.
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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

Non Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 12 na 12. Bl YHH
skt

ARl | AL O



