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ITporpamma muciuruiuasl "CTpyKTypa KOH(POPMALMOHHO-HEKECTKUX HouAAepHbIX Komiuiekcos"; 04.03.01 "Xumusd".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpaMmy AUCIUTUTMHBL pa3padoTaii(a)(u): JoreHT, aA.H. (mpodeccop) Yenena B.B. (Kadeapa HeopraHnIecKol XUMHUH,
Xumnueckuid THCTUTYT uM. A.M. Bytneposa), Vladimir.Chevela@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

-COBPEMEHHOE COAEpKAHUE MOHATUSA "CTPYKTypa",

- pa3NUYHBIE TUIBI KOOPJUHAIIMOHHBIX MOJIMSPOB

- 0COOEHHOCTH MOJICJTMPOBAHUS CTPYKTYP KOMILIEKCOB B BOJIHBIX PACTBOPAX,
- COCTABJISIOIINE CTEPUYECKON SHEPIUU MOJIEKYJIBI

HoykeH ymeTh:

OPHMEHTHPOBATHCS B Y4eOHOH, MOHOTpahUUeCcKOi, CIPaBOYHON 1 KypHAJIbHOH JINTEpAType B 00IACTH CTPYKTYPHON XUMHHU
JloyKeH BiageTh:

HaBBbIKaMM TIOCTPOEHHUSI CTAPTOBBIX CTPYKTYP AJIs1 ONTUMHU3ALIUY TEOMETPUU
JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

,HCMOHCTpHpOBaTL HaBbIKU MTOCTPOCHUA CTAPTOBBIX CTPYKTYP AJId ONTUMU3AIIUU T€OMETPUN

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKJioueHa B pasaen "b1.B.JIB.15.03 Jucturivael (Moayin)" oCHOBHOHN npodheCCUOHATIbHOM
obpazoBartesbHON mporpammbl 04.03.01 "Xumus (Xumust)" 1 OTHOCUTCS K JUCIMIUIMHAM 0 BeIdopy vactu OITOIT BO,
(opmupyemMoii yayacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUIA.

OcBauBaetcs Ha 4 Kypce B 8 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npenojaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydamuxcs

O61m1asi TpyIOEMKOCTh AUCIATUIMHEI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrakTtHas padora - 40 yaca(oB), B ToM umciie Jiekituu - 40 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTthI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 32 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCIUILIMHEL: 3a4eT B 8 ceMecTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 "éeMa 1. CoBpemeHHOe cofepKaHue OHATHUS. g > 0 0 0 0 0 1
TPYKTypa KOMIUIEKCa.
7 Tema 2. Crepeoxummueckas teopust Kunepra ] 2 0 0 0 0 0 2
3 Tema 3. XapakTepucTUKa KOOPIUHAIIMOHHBIX ] 2 0 0 0 0 0 2
TIOJISAPOB
Tema 4. OnucaHrie MOHOSIIEPHBIX KOMIUIEKCOB C
4. |KOOPIMHALIMOHHBIMU YKCIaMu 5-12. 8 2 0 0 0 0 0 2
Tema 5. Mertox MoJeKyIsipHON MexaHuKH. Mogenb
5. |HameBckoro-IlnsimoBaToro 8 2 0 0 0 0 0 2
6. Tema 69 AToM-aToM noteHnmasl. [pudimmkenne ] 2 0 0 0 0 0 2
MAPHOY aJJTATUBHOCTH
7 Tewma 7. TopcuoHHblE NOTeHUMAaBl. PaBHOBECHE ] 2 0 0 0 0 0 2
KOH(OPMEPOB
] Tema 8. MeTton napaMarHUTHOTO ] 2 0 0 0 0 0 2
JBYJIy4YenpesoMICHUS
Tema 9. Koncranra Kortona-MyToHa 1 KOHCTaHTa
9. [mapamMarHUTHOTO OBYJTyYePEIOMIICHHS. 8 4 0 0 0 0 0 2
Tema 10. MoaenupoBaHre KOHCTaHTbI
10. [mapaMarHUTHOrO JBYJTy4erpesIOMIEHHUS C 8 4 0 0 0 0 0 2
MOMOILBI0 METOAIA MOJIEKYJIAPHOI
Tema 11. CTpyKTypa MOHOTApTPATOB JTAHTAHOW/IOB.
11. [MogaenupoBaHue JTUrAHJHOTO CKeJleTa 8 2 0 0 0 0 0 2
Tema 12. Y4eT rugpaTHOTO OKPYKEHHUS, BHIOOP
12. [nHanbosnee 3HAYMMBIX CTAPTOBBIX CTPYKTYP 8 2 0 0 0 0 0 2
Tema 13. CTpyKTypHBIE MOTUBBI LIUTPATOB U
13. [rapTpaToB nepexogHbIX 3JEMEHTOB. 8 2 0 0 0 0 0 2
Tema 14. BusinepHble IIMTPATHI U TAPTPATHI
14. |manranouos, xene3a(Ill), okcopanagusa(I1V), 8 2 0 0 0 0 0 2
amomuauA(111)
15. Tema 15. CrepeoadpdexTsl 00pa3oBaHus ] 2 0 0 0 0 0 2
TapTPATHBIX KOMILIEKCOB
Tema 16. OcHOBHBIE CTPYKYPBI TETPasiJEPHBIX
16, [marpatos u Taprpatos. Bribop mopenu ] 2 0 0 0 0 0 1
" |KOOpAMHALIMOHHOM chephl
17. Tema 17. CrepeoadpekTsl B 00pa3oBaHUH ] > 0 0 0 0 0 1
TeTpasiIePHBIX TAPTPATHHIX KOMIUIEKCOB
Tema 18. OcHOBHBIE COCTABJIAIOILINE ITOAX0AA K
18. |MoenMpoBaHUIO CTPYKTYPBl KOMIUIEKCa 8 2 0 0 0 0 0 1
SAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

lToro 40 0 0 0 0 0 32

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. CoBpemeHHoe coaep:xanue noHsaTusi. CTpyKTypa KoMILIeKCa.

Beenenue. CoBpemeHHoOe cojiep:xanue NoHATUA. CTpyKTypa MoJiekysisl, CTpyKTypa Komiuiekca. KBaHToBoXuMuieckue u
MEXaHUYECKUE MOJIEIH.

TeOpI/IH KI/IHGpTa. B ocHoBe ﬂaHHOfI TCOPHU JICKUT UAEs, YTO CTEPECOXUMHUYCCKOE PACIIOJIOKEHUE JIMTAaHAOB BOKPYT
HEHTPAJIbHOI'O aTOMa OIPEACIACTCA B3aMMHBIM OTTAJIKUBAHUEM BCEX XUMUYIECKUX CBsI3EH. HpI/I 9TOM CUHTACTCA, YTO
L[eHTpEU'[LHbIﬁ aTOM HE UrpacTt HHUKaKOK PpoJIn B OMpeaAcICHUN HpOCTpaHCTBeHHOfI KOHq)I/IpraL[I/II/I KOMIUIEKCA, HE OIPEACTIACT
HpeHHO‘ITI/ITEHLHLIﬁ BI)I60p HalpaBJICHUA CBA3U U HE KPAHUPYET OKPYIKAIOIIUE €0 CBA3U. PacueTsl ocHOBaHbEI Ha
MHWHHUMU3AIIUN IIOJTHOM 9HEPIrur OTTAJIKUBAHUAA, nonyqaeMoﬁ CYMMMPOBAHUS SHCPFI/If/’I OTTAJIKUBAHUS 110 BCEM MTapaM CBs3EH
L[eHTpEU'[LHbIﬁ WOH - JIMrani.

Tema 2. Ctepeoxumuueckasi reopuss Kunepra

[paBunbHbie onaapkl. CyIIECTBYET TOJIBKO 5 MPpaBUIIbHBIX MOAM31poB (tes [InaTona). 310 Terpasnp, oKTasap, Kyo,
MKOCa3/1p, IIEHTaroHaJIbHBIA JOoIeKasIp. 3HauUeHue Aj1sl crepeoxumun. Peikoctb Kyondeckoro okpyxenusi. [TonynpaBusibHble
HOJMAPHL. B nosynpaBuiIbHBIX TOJIM3Apax BCE BEPILMHBI MASHTHYHBL, Bce pedpa MMEIOT OJJMHAKOBYIO UIMHY, BCE T'PaHH -
MPaBWJIbHbIE MHOTOYTOJIbHUKH, HO HE BCE IPaHy WAEHTUYHBI. [loynpaBuiibHbBIE OIUSAPH! MOIPA3AeIIAI0TCSA Ha TPU IPYIIbl 7
NPU3MBbI, aHTUIIPU3MBI, TOIMAAPB Apxumena. PaccmoTtpenue stux tpex rpyni. HenpaBuibable nommaapsl. OO1ee BO3MOKHOE
YHCJIO BHITYKJIBIX HEMPABUIBHBIX TIOJIMAAPOB paBHO 92. Y BceX HENpPaBUJILHBIX MOJMSAPOB I'PAHU MPEICTABIISIOT COO0M
NpaBUJIbHbIE MHOTOYTOJIBHUKH, HO BCE OHM MMEIOT BEPIIMHBI IBYX 1 OoJiee TUMOB. HenpaBuiibHble MOIMIPH OCOOEHHO BAXHBI
B XMMUU COEIMHEHUI C HEYETHBIMU KOOPIMHAIIMOHHBIMU yuciamu ? 5, 7,. 9, 11. I'pyniisl HenpaBWIbHBIX TOIUSAPOB ?
NMpaMU[Ibl, OUTTMPaMU/IBI, OJJHOLIATIOYHbIE IIPU3MBI, ABYXIIAIIOYHbIE IIPU3MBI, OJJHOLIIANIOYHbIE aHTUIIPIM3MBI, JABYXIIAIOYHbIE
arTunpusmbl. CheHonpl 1 6uceHonsl. Y ceueHHble MKocasapsbl. [1aTh 0cOOBIX oM gpoB ? ABOMHAS TPUrOHAbHAS IPU3Ma,
TPUTOHAJIBHBIN A0JEKadp, CPeHOKOPOHA, KalMpoBaHHAasl c(heHOKOPOHA, C(heHOMErakopoHa.

Tema 3. XapakTepHCTHKA KOOPAHHANMOHHBIX MOJHI/IPOB

"XumMudeckue'" KOOpAUHAIIMOHHBIE TOIU3APbL. ECTh HEKOTOpPbIE pa3iIMymsa MEeXIy KIACCHYECKUMHU MOJIUIAPAMU U
HaOI0AaeMbIM PACIIOIOKEHUEM JOHOPHBIX aTOMOB B KOMILIEKCAX. DTH pa3iuyus BO3HUKAIOT BCJISACTBHUE 1) MCKakeHUH 3a cueT
HEOJMHAKOBOI0 pa3Mepa rpaHeii 2)npeBpalieHnil Hechepuueckux NoimsapoB B cepuieckue 3) oOpa3oBaHUEeM
JIOTIOJTHUTEJIbHBIX MOJIMAPOB 5)UCKAKEHUH 32 CUYET XeJIaTHBIX IPYI 5)MCKaXKeHUH 32 CYET MaJIOH AJIMHBI CBSI3H.
I'eomeTpuyeckue NOCneCTBUS HEIKBUBAICHTHOCTH BepIlvH. [IpeBpaiieHne Hechepuueckux MOMMIAPOB B chepuyecKue.
Hckaxenus, oOycIoBJIeHHbIE XenaTupoBaHreM. OnucaHue MOHOSIIEPHBIX COSAMHEHU (KOMIIEKCOB) C KOOPAMHALIMOHHBIMH
quciaamu 5-12

Tema 4. Onucanne MOHOAAEPHBIX KOMILIEKCOB C KOOPAMHAIMOHHLIMHA Yucjaamu 5-12.

CemuKoOpAUHAIIMOHHBIE coefnHeHust. [IlecTh CUMMETPUYHBIX CTPYKTYP ? OJHOIIANOYHI OKTAd/IP, OJHOLIANIOYHAS
TPUTOHAJIbHASI TPU3Ma, IEHTArOHAIbHAsT OUIMPAaMKIA, TPUTOHAJIbHASI TPU3MA C KAMPOBAHHOM TPEYrOJIbHOW rPaHbIo,
reKkcaroHajibHasi IMPaMK/a, IJIOCKUN CEMUYTOIbHUK . BOCBMUKOOPIMHAIIMOHHBIE COeqUMHEHNS. BOCBMUKOOPIMHAIIMOHHBIC
coequHenusi. CeMb CUMMETPHYHBIX CTPYKTYP - KBaJIpaTHAsl aHTUIPU3Ma, TPUTOHAJIbHBIN IO/IeKad P, KyO, ABOMHAS
TPUrOHAJIbHASI TPU3Ma, TeKCcaroHabHasi OUMPaMU/a, KalMpOBAaHHAS 110 TPEYrOJIbHBIM IPAHSIM TPUTOHATBHAS [TPU3MA.
JeBATUKOOPANHALIMOHHbIE coeiHeHust. TpexIanoyHasi TPUroHaabHa MpU3Ma, HOMIATIOYHAS KBaIpaTHAS aHTUIIPU3MA,
OJJHOMIATIOYHBIN KYO,. TPUK/IbI YyCEUSHHBIA NKOCAI/IP, TPUTOHAIBHBIN CHEHOUI.

HecATUKOpIMHAIIMOHHBIE CoeinHeHM . [IByXIIanoyHas KBajpaTHasi aHTUIPU3Ma, CheHOKOPOHA, YEThIPeXIIanovHast
TPUTOHAJIbHAS PU3Ma, TIEHTarOHAJIbHAS AHTUIIPU3MA, TIBYXIIAIIOYHbIN KYO,. IEHTarOHaIbHAs MPU3Ma, OJHOMIAIOYHBIA TPHIKIbI
YCEUEeHHBIN MKOCAIP.

HBGHa,I[HaTHKOOpIII/IHFaLlI/IOHHBIC COCONHCHUA. I/IKocaanp, ABYXHIAINIOYHAA IEHTAroHaJbHas Mpu3sma, aHTI/IKy6OOKTaS,Hp,
Ky6OOKTaS,I[p, reéKCaroHajJibHasi aHTUIIPU3Ma, F'€KCalrOHaJIbHAA IIprU3Ma, YCG‘ICHHbIﬁ TeTpa’ap, KBaHpaTHHﬁ C(bCHOI/I,II.

SAEKTPOHHBH
Crpanuna 5 u3 12. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma muciuruiuasl "CTpyKTypa KOH(POPMALMOHHO-HEKECTKUX HouAAepHbIX Komiuiekcos"; 04.03.01 "Xumusd".

Tema 5. MeToa MmojekyasspHoit Mexanukn. Mojgeuas [lamesckoro-ILisimoBaToro
Merton mMonekysspHOi Mexanukd. Mogeins [lameBckoro-ITnsmoBatoro.

MexaHnyeckast MOJEJIb MOJIEKYJIbl. MosleKyIsipHasi MeXaHHUKa MpeACTaBiIsieT coO0H SMIMPUIECKUIA pacCUETHBIN METO, B
KOTOPOM MOJIEKYJIa paccMaTpuBaeTcs Kak CUCTeMa B3aMMOAEHCTBYIONMX aToMOB. COIIacHO MPHOJIMIKEHHIO
BopHa-OrnmenreiiMepa, 0ObIYHO TIPUMEHSIEMOMY B KBaHTOBOW MeXaHUKe, ypaBHeHue lllpeanHrepa st MOJIEKyJIbl MOKHO
pa3nenuTh Ha JIBE YacTH, Kaxkaasl M3 KOTOPBIX ONMCHIBAET ABMKEHUE SJIEKTPOHOB U siJiep, COOTBETCTBEHHO, U 00a BUIA
JBIKEHUsI MOKHO paccMaTprBaTh HE3aBUCHUMO JIPYT OT Jpyra. B MosekyssipHOI MeXaHHKe U KoyieOaTesIbHON CIIEKTPOCKOITUH
MIpUMEHSIETCS CIeIYIOINI TOAX0/: U3yJyaeTcs IBMKEHUE S/Iep, a JEKTPOHHI B IBHOM BHJIE HE paccMaTpuBaloTcs. B Takoii
MO/IEJIN JIEKTPOHHBIE MTPE/ICTABIIEHHUSI IIPUCYTCTBYIOT HESIBHO, JIMOO BOBCE OTCYTCTBYIOT, M SHEPIHs MOJIEKYJIbl B OCHOBHOM
3JIEKTPOHHOM COCTOSTHHM TIPE/ICTABIISIET COO0N (PYHKIIMIO ee siIepHbIX KOOPAWHAT. YKa3aHHBIN METO/] U3BECTEH TaKke KakK
METOJ, aTOM-aTOMHBIX TOTEHIMAIbHBIX (DYHKLIMI, aJAUTUBHASA MOZEJb MEKaTOMHBIX B3aUMO/IEHCTBHIA, METO MOJIEKYJISIPHOTO
CHJIOBOTO TIOJIsI, MEXaHUYECKast MOJIENIb MOJIEKYJIbI M T. 1. . MBI Oy/1eM IM0JIb30BaThCsl TEPMUHOM "METO/I MOJIEKYJISIPHON
mexaHuku'" (MMM).

Tema 6. ATom-aTom norennuaJbl. [Ipuéamxenne napHoi aJIUHTHBHOCTH

MOIIﬁKyIIHpHaH MEXaHUKa-OJWH U3 HanOoJiee MOMIHBIX METOHOB, IPUMCHAIINXCA B HACTOALIEE BPpEMA JId U3YUCHUA
MPOCTPAHCTBEHHOI'O CTPOCHUSA MOJIEKYJI, OHEHKH SHEPIrUu BHYTPU- U MEKMOJICKYJIAPHBIX B3aHMOII€fICTBHfI " CBA3aHHBIX C
HUMHM cBOMCTB. OH IIUPOKO UCTIOJIb3YETCS B opraHqucxofz’I XUMHU [T peHICHUA PA3JINYHBbIX CTPYKTYPHBIX U
KOHq)OpMaL[HOHHbIX 3a/1a4, pacyeTa SHCPIrun HAIPAKCHUSA, TCPMOXUMUNYICCKUX CBOfICTB, YaCTOT KOJIeOaTeNbHbIX CIICKTPOB,
npeaCKa3zaHnuAa CKOpOCTefI XUMHUYECKHUX peaKHI/Iﬁ " UX CTCPEOXUMUNICCKUX 0COOEHHOCTEMH U T. 1I.

MMM wucnonb3yet s noBepxHocTy bopHa-OmnrmenreriMepa SMIMPHYECKH BRIBEAEHHYIO CUCTEMY YpaBHEHHI, MaTeMaTHIecKas
(popma KOTOpHIX 3aMMCTBOBaHA U3 KIACCUYECKON MEXaHUKU. DTa CUCTEMa MOTeHIMAIbHBIX (DYHKIIMH, Ha3bIBA€Masi CUJIOBBIM
T0JIEM, COEPKUT HEKOTOPBIE BapbUpyeMble IIapaMeTpPhl, YUCIEHHOE 3HAYEHUE KOTOPBIX BEIOMPAETCSs] ONTUMAILHBIM 00pa3oM
TaK, YTOOBI TOJTyYUTh HAMITy4lllee COIJIACHE PACCUMTAHHBIX U SKCIIEPUMEHTAIBHBIX XapaKTEPUCTHK

MOJIEKYJIbl, KaK, HallpuMep, TeOMETPUUECKOE CTPOEeHNE, KOH(POPMaIMOHHbIE SHEPIUH, TEIUIOTH 00pa30BaHus U T. I1.. MeTon
KCIIONIb3YET OHO ofIIee AOMyIeHHe O BO3MOXHOCTHU MEepeHOca COOTBETCTBYIOLIMX APAMETPOB U CHJIOBBIX MOCTOSIHHBIX U3
OJJHOW MOJIEKYJIBI B JIPYTYIO.

ATOM-aTOM MOTEHLIMAJIB BOSHUKJIM KaK CIIOCO0 OIMCAHMs B3aUMOJEHCTBUS OJIarOpOAHBIX Fa30B, a 3aTEM Y MHOTOATOMHBIX
MouiekyJ1. IIpumMeHeHre aToM-aTOM NOTEHLMANIOB B KOH(OPMALIMIOHHOM aHaJIM3¢ OCHOBAHO Ha MPEJIIOJI0KEHUH, YTO
BHYTPHMOJIEKYJISpHbIE B3aNMOAESHCTBIS HOCAT TOT K€ XapaKTep, TO U MEXMOJIeKyJIsIpHble. PacyeTsl pABHOBECHBIX
KOH(opMaLii MosieKy1 Ga3UpyIOTCsl Ha MPUOIMKEHUU MAPHOW aJIMTUBHOCTU. DTO NPUOJIMKEHUE OMPABIAHO, TaK KaK B
GOJIBLIIMHCTBE CJIyYaeB PoJjib YKe TPOWHBIX B3aMMOAEHCTBUI cocTaBiisieT He Oojiee 15-20% sHepruu napHbIX B3aUMOJICHCTBUIA.

Tema 7. Topcuonnbie noTeHnuaabl. PapHoBecue koHopmeposn

B paMKax MOJ'IeKyHHpHOﬁ MCXaHHKH, 6a31/1py}ou1€1710${ Ha BaHJCPBaaJIbCOBLIX B3aHMOHeﬁCTBHHX, JJ1s1 BOCIIPOU3BECHUC
6apbepos Bpalll€HruA JOCTaTOYHO BBECTHU TOJIBKO OJIVH IlOHOHHI/ITCJ'II)HHﬁ napameTp - TOpCUOHHYIO BHCPFI/HO.C‘{I/ITaCTCﬂ, YTO 3Ta
4acTb CTepI/I‘{CCKOﬁ 9QHEPIrur BOBHUKACT BCICACTBHUC OTTAJIKUBAHUA MEKY CBA3AMMA, HE YUYTCHHOI'O BaHJI€PBAAJIbCOBbIM
B3aPIMO)16ﬁCTBPIeM. HNmeerca u Apyrasi TOUKa 3p€HUA: TOPCUOHHAA SHEPIrusd ABJIACTCSA HOHpaBKOfI Ha aHU30TPOIUIO
BaHJI€pBaaJIbCOBa OTTAJIKMUBAHHA.

Tema 8. MeTo1 IapaMarHATHOTO IBY.JIyUYenp eJTOMIe HUS

MeTton napaMarHUTHOTO JIBYJIydernpesioMIeHus1 HanOosee HH(pOpMaTUBEH NPH MCCIIE0BAaHIU COCTABA U CTEPEOXUMHU
METAJJIOKOMIUIEKCOB, COCTOSIIMX U3 YACTUI] ABYX BUAOB, OJHHU U3 KOTOPBIX UMEIOT 3HAYUTEJIbHYIO QHU30TPOIIHIO
HapaMarHUTHOH BOCIIPUMMYMBOCTY ¥ MAJTYI0 aHM30TPOIIHIO MOJISIPU3YyEeMOCTH (HAapuMep, NapaMarHUTHbIE aKBAaHOHBI), a
Jpyrue 06JaaaaioT 6JM3KOM K HYJIEBOM MAarHUTHON aHU30TPOINKUEN, HO aHU30TPOIHSI UX ONTHYECKON MOJISIPU3YEMOCTH BEJIMKA.
Mo oTaenbHOCTH U1 KaXKAOW U3 YACTHULL TIOCTOSIHHBIE ABYITYYeIPEIOMICHHS HOJUKHBI OBITh MaJIbl. JIMIIb BOSHUKHOBEHUE
accoLMaToB, 00MaJAIOIINX SIPKO BBIPaKEHHBIMI CyMMAapHBIMU CBOMCTBAMH, AOJKHO PE3KO YBEIMUUTh BEIMUKHY d(deKTa.

[Ipumepsl, WLTIOCTPUPYIOIINE STH MOTOKEHHS

Tema 9. Koncranta Korrona-MyToHa 1 KOHCTAaHTA NAPAMArHUTHOTO JIBYJIyYeNp eJI0MJIeHHSL.

HauOosee yIoOHO ISl PAKTUYECKOTO MCTIOIb30BAHMS P BBIYMCICHUHN TEOPETUYECKUX KOHCTAHT MapaMarHUTHOIO
IBYJTydenpesioMieHus. PaccMoTpum BHavane Bonpock! npumenenus apdekra Korrona - Myrtona (Teopust KoToporo Haubosee
XOPOILO pa3paboTaHa ¥ MHTEPIpeTalys Pe3yJIbTaToOB, KaK MpaBuIo OoJiee ONpeesicHHa).

N3menenus koHctanT KoTroHa-MyTOHa onpeensoTcs TOJIbKO CMEIeHUAMI KOH(OPMAIMOHHBIX paBHOBECUIT U
MEKMOJIEKYJISIpHBIMU B3auMogeiicTBusiMu. Takum o6pazom, acdekt KorroHa-MyToHa sIBIsIeTCS IIEHHBIM METOJJOM N3y4YeHHsI
COJIbBATALIMX U aCCOLMALIMY B PACTBOPaX JUAMArHETUKOB .
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Tema 10. MoesiupoBaHue KOHCTAHTHI IAPAMarHUTHOI'O JBY.JIyYenpeJOMJIeHHs ¢ IOMOIILIO MeTO1a
MOJIEKYJISIPHOH

MIpAMbBIE IOKA3aTCJIbCTBA HapaMaFHI/ITHO-aHI/I30TpOHHOﬁ MMPpUPOAbl MArHUTHOI'O ABYJIYYCIIPEIIOMJICHUS B PACTBOPAX couent
JIAHTAHOW OB MOJIYyY€HbI ITPU U3YyYCHUN KOHLICHTPUPOBAHHBIX U CUJIbHO pa36aBHCHHbIX PacTBOPOB HUTPATOB U XJIOPUIAOB
JJAHTAaHOUJOB.

Takum 06pa3oM, MOJIbHAsI KOHCTaHTa IAPaMarHUTHOTO JIBYJIyderpesioMIeHuss mP, 3aBUCUT OT MOJIEKYJIIPHBIX
MAarHAuTOJICKTPUYCCKHUX NApaMETPOB-KOMIIOHEHTOB MOJIEKYJIAPHLIX TEH30POB HapaMElFHMTHOﬁ BOCIIPUUMYUBOCTH U
3JIeKTPOHHOM NOJISIPU3YyEMOCTH.

ITH XapaKTEPUCTHKH TECHO CBSI3aHBI C IIPOCTPAHCTBEHHON M 9JIEKTPOHHOM CTPYKTYPOH MOJIEKYJI M NOHOB, O3TOMY 3(PEeKT
MapaMarHATHOTO JIBYJIyYelpeIOMIICHHS KCITOJIb3YEeTCsl B UCCIEJOBAHUAX XMMHUYECKOTO CTPOSHHSI BELIECTBa, OCOOCHHO B
COYETaHWH C JPYTMMH METO/IaMH, HallpuMep, sAepHON MarHUTHOW penakcanuu 1 pH-merpun .

Tema 11. CTpyKkTypa MOHOTapTPaTOB JAaHTAaHOH10B. MoJeJupoBaHue JUTAHJHOTO CKeJleTa

[punsTo, uto JIUTaH B MOHOTapTpaTe auctposusi(Il) TpumeHTaTeH; UIMHBL CBSA3eH U BAJICHTHBIE YTJIBI B3STHI KaK MTOIXOISIINE
cpenHue 3HaUeHUs. ONTUMU3AIHS TeOMETPUH UCXOIHBIX CTPYKTYP MPUBOIMT K TpeM KoHpopmanusm. Korpopmanus
TapTpaT-uOHA B IBYX U3 HUX COOTBETCTBYET I'OIII-PACIIOJIOKEHHIO KapOOKCIIIBHBIX TPYIIL. B TpeTheil 3HaUeHNe JTUTaHTHOTO
yria 6mm3ko k 140 rpagycam.

Tema 12. YyeT ruipaTHOr0 OKpY:KeHHsI, BLIOOP HanOo0Jiee 3HAYHMBIX CTAPTOBBIX CTPYKTYP

st cocrostaust MoHoTtapTparta aucrpo3usa(Ill) B BogHoM pacTBope HanboJiee BEpOsiTHA MOJIENb, B KOTOPO# KOOPIUHAIIMIOHHOE
yucino gucnposusi(IIl) - 9. Ipu aToM npakTHYecKn aOCOMIOTHO TOMUHUPYIOT KOH(OPMALIUK, B KOTOPBIX KOH(UTYyparys
aucriposusi(Ill) - Tpeximanoynas TpUroHasibHas MprU3Ma. BHIroqHOCTh MIMEHHO 3TOW KOH(OpPMAIMK 00YCIIOBJIEHA MEHbIIIeH
TOPCHOHHOM HEeprueil JUraiia 1 MeHbllel SHeprueil HeBaJeHTHBIX B3aUMOAEHCTBUI.

Tema 13. CTpyKTypHBIe MOTHBBI IUTPATOB H TAPTPATOB I€PEX0HbIX JIEMEHTOB.

MoHOTapTpar amOMHHHUS CYIIECTBYET IPEMMYILECTBEHHO B KOH(OPMaIMK, B KOTOPOH TapTpaTo-JUTraH KOOPAUHUPOBAH
JBYMs1 KApOOKCH- ¥ OAHOM OKCHUTpYyNIo# [yt MOHOTapTpaTa aloMHHKS TPHASHTATHAS KOOPAMHALIMS CYLLIECTBEHHO BBIOJHEE
OusentatHoi. Takasi ke KOH(MOpMAIIs UMeeT HAMMEHbIITYI0 SHEPIUIO U JIJIsl KOMILIEKCa C HOJMb3apsiqHOW (hOPMOI JIMraH/a.
MoHoUMTpAT ATIOMUHUS UMEET CTPYKTYPHBI MOTUB, CXOJHBIA ¢ MOHOTAPTPATOM . KOOPIMHALIMS ABYX KapOOKCH- M OHOM
OKCHTPYIIIIBI.

Tema 14. businepHble IUTPATHI U TAPTPATHI JJAHTAHOUA0B, KeJie3a(Ill), okcoBanagua(lV), amomunusa(III)
BusimepHble OKCUKHCIIOTHBIE KOMILUIEKCH p-, d-, f-371eMeHTOB.

Jlns GusnepHbIX TapTpaTHBIX KoMiuiekcoB xkene3a(lll) n amomunusa(1ll) HeBo3MoOXkHA peanu3alyst TeTParoHaJIbHONH reoMeTpHn
B dI- mpMepax OIS OKTa3APUUYECKHUX KOOPAVHALMOHHBIX IIeHTpoB. OOpa3oBanue dl-qumepa BO3MOXKHO B TOM Clydae, eclii
TOPCHOHBIE JIMTaHJHBIE YIJIbl cOCTaBIsAOT MpumMepHo 60 u 120 rpagycos. s nona okcoBanagus(IV) c
KBaJIpaTHO-IIMPaMUJaIbHBIM OKPYKEHHEM BO3MOKHA TETparoHaslbHasi reoMeTpus B dl- numepe u
TPUTOHAJIbHO-OUNMpaMuaibHas B dd-mumepe.

Tema 15. Ctepeo3d pekTnl 00pa3oBaHns TAPTPATHBIX KOMILJIEKCOB

[pu u3ydyeHun crcTeM, CoJIepXKaIlrX pa3INuHble CTePeOU30MepHI JIMTaH/Ia, BO3MOXKHO MPOsIBJICHUE CTePEOCETIeKTUBHBIX U
crepeocnienipuyeckux 3ppekToB . CTepeoce/IeK THBHBIMU CJIeIyeT Ha3bIBaTh TAKKE MPOIIECCH], B KOTOPBIX peareHT CrocoOeH
OTOUPATh OJTUH U3 HECKOJILKUX IMPOCTPAHCTBEHHBIX U30MEPOB, a CTEPeOCenn(PUIECKUME Te, B KOTOPBIX 00pa3yeTcst TOIbKO
OJIVIH U3 MIPOCTPAHCTBEHHBIX U30MEPOB MPOJYKTA PEaKIIUH.

Tema 16. OcHOBHbIE CTPYKYPHI TETPasiiePHBIX IUTPATOB U TAPTPaTOB. BHIOOP Mo/1€e/11 KOOP JHHAIOHHOH
cdepnl
TerpasiaepHble OKCUKHUCIOTHBIE KOMIUIEKCH p-, d-, f-a51eMeHTOB. BOBMOKHOCTB CYIIECTBOBAHUS KOJIBIIEBBIX U OTKPBITO-

LEIHBIX CTPYKTYp. HeoO6XomuMoCTh yuera ruIpOKCO- U KMCJIIOPOIHBIX MOCTHKOB B cllyuae KomruiekcoB amomunusi(111),
ramsa(IIl), turana(IV).
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OCHOBHbIE CTPYKTYPHI TETPAsIAEPHBIX IUTPATOB U TapTpaToB. BEIOOP MOsEM KOOPAMHALMOHHON chephl JJAaHTaHOHUA.

Tema 17. Crepeo3heKkTsl B 00pa30BaHNN TETPasi/IePHBIX TAPTPATHHIX KOMILIEKCOB

CTCpeOS(I)eKTLI B O6pa30BaHI/II/I TETPAasAACPHBIX TAPTPATHBIX KOMIUIEKCOB. OCHOBHBIE COCTABJISIOLINE noaxoaa K
MOJCJIMPOBAHUIO CTPYKTYPbI KOMIUIEKCA: YUET TUAPATHOIO OKPYKEHHUA NOHOB METAJIJIOB; KOH(bOpMaLII/IOHHOC IOBCJICHUC
JIMTAHOHOT'O CKEJIETA, O6pa3OBaHI/IC HMOHHBIX aCCONUATOB, BHYTPUKOMIIJICKCHBIX BOAOPOJHBIX CBH3€ﬁ; 3aJaHuEC MmapaMeTpoB,
YYUTBIBAIOIIUX CTEPEOXUMUICCKUEC Tpe60BaHI/IH HMOHa METaJjlia.

Tema 18. OcHOBHBIE COCTABJISIONINE MOAX0/1a K MOEJNPOBAHAI0 CTPYKTYPHI KOMILIEKCA

IToaxon K MOCTPOEHUIO MOJENN COCTOSIHNS KOH(POPMALIIOHHO-HEKECTKOTO KOMIUIEKCA B PACTBOPE JAOJIKEH BKJIIOYATh yUeT
CJIEYIOIX MOMEHTOB: MOAIEIMPOBAHNE TUIPATHOTO OKPYXKEHMsI HOHOB METAJUIOB, KOH(DOPMAIIMOHHOE TIOBEJECHHE JIMTAHIHOTO
CcKeJleTa, 00pa30BaHNe MOHHBIX aCCOLMATOB, BHYTPMKOMIUIEKCHBIX BOJOPOAHBIX CBS3EH, 3aJaHNe apaMeTPOB,yYUTHIBAIOIIX
CTepeoXuMuYecKre TpeOOBaHU HOHA MeTaslIa.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeHHsI JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHIIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpPeACTBeHHOro yyactust. CamocTosiTeNibHast padoTa MoApa3AeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) AUCHMIUIMHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaloIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aH)s1, HANIpaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPATYPOH U 3JIEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok opraHU3alvK U OCYIIECTBIIEHUs] 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa30oBaHus - IporpaMmam OakajaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MarucTparypsl (YTBEpKIECH MPUKA30M
MuHucTepcTBa HAyKH U BhICIIero odpasoBaHus Poccuiickort ®epepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepcerBa odpazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTUBU3aMK
CaMOCTOSITEJILHOW padOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(enepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBoskckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJII0)

(DOH,H OLICHOYHBIX CPEACTB IO JUCHUILIMHE (MOJIyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC Ha IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOHII OLICHOYHBIX CPEACTB BKJIIOYACT OLEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe o11eHOYHBIX CPENICTB COAEPKUTCS CeayoImas HHPOPMaIH:

- COOTBETCTBUE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs IO TUCIUIUTIHE (MOYIIIO);

- KpUTepHH OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHu3M (POPMHUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OMHCaHWE MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIUBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA Ppa3JIMYHbIX TUIIOB.

DOoHJ1 OLIEHOYHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nmporpamMmMe JUCHUITTTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)
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OcBoeHMe JUCIMIUIMHBL (MOJIYJIs) PEAToJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM nTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAJATEISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubimoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DJIeKTPOHHBIE U3JAHUS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJis OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOrO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOH JIUTEpaTyphl Ha
Ka)k10ro 00y4Jalomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB HayuHoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

KommslotepHas nurepatypa - http://www.ph4s.ru/books_pc.html

Jlaboparopnast padota Ne3 o kypcy KommbiotepHast xumus - http://mnmashkin.narod.ru/compchem/31kh.pdf
Jlextms 7: TIpuHIMITBL MOJIEKYJISIPHOM MEXaHUKH - http://hpc.mipt.ru/wp-content/uploads/2012/05/Lecture07.pdf
MosekynspHas MexaHHKa KOMIUIEKCOB MEeTaJLIOB - http://www.chem.msu.ru/rus/events/lomonosov/3.html
CTpyKTypHO HexecTKue coenuHHus- JlemenoBckuit [I.A. - http://www.pereplet.ru/obrazovanie/stsoros/859.html

9. MeToquyecKkne yKa3aHus /sl 00y4YaronuXxcs M0 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)

Bujg paéor MeToauuecKue peKoOMeHIamun

JIEKLINHU Jlekuun

Padora ¢ KOHCIIEKTOM JIEKLIVIA:

Heo6xoaumo mpocMaTprBaTh KOHCIIEKT Cpa3y Iocye 3aHSATHI, OTMEThTe MaTepral KOHCIIEKTa JIeKIUH, KOTOPBIT
BBI3BIBACT 3aTPyIHEHUS IS MIOHUMAaHUs. [lombiTaliTech HANTH OTBETH HAa 3aTPYIHUTEIbHbBIE BOITPOCHL, UCTIONIB3YSI
PEKOMEHIyeMYIo JIUTepaTypy. Ecim caMocToATeIbHO He yIaIoch pa300paThes B MaTepuaie, chopMyIupynTe
BOIPOCHI ¥ 0OPATUTECH 32 TIOMOIIBIO K IPETOIABATEI0 HA KOHCYJIbTAIIMM WIN OJIMKANIIe JIeKIuu. PerynsapHo
OTBOJWTE BpeMs IS IOBTOPEHHUSI TPOMICHHOTO MaTepraa, IIPOBePsisi CBOM 3HAHUS, YMEHS W HABBIKH IO
KOHTPOJIFHBIM BOIIPOCAM.

CaMoCTOsI- CamocrosiTenbHasi padoTa MPOBOAUTCS C LIENbI0 YIITyOIeH!s 3HAHUIA 110 JUCIMILIMHE U MIPe/lyCMaTpUBAeT:
TeJibHast paboTa | - YTeHHe CTYJAeHTaMU PEKOMEHIOBAHHOM JIMTEPATyPhl U YCBOSHUE TEOPETUUECKOTO MaTepHrasia JUCIUTUINHEL,
- MMOJITOTOBKY K MPaKTHUYECKUM 3aHATHAM, JTJaOOpaTOPHBIM padoTam;
- padoty ¢ IHTepHEeT-UCTOYHUKAMU;
- MOJITOTOBKY K cljaue MPaKTUIECKUX padoT, BBHIMOJHEHUIO TECTOBBIX 3aJaHUI U cJjaue SK3aMeHa.
[TnaHupoBaHUe BpEMEHU Ha CAMOCTOSITENBHYIO paboTy, HEOOXOMMOro Ha M3YUeHNE HACTOSIIEH TUCIUILIIHBL,
CTyZIEHTaM JIydIlle BCEro OCYIIECTBIISATh HAa BECh CEMECTP, NIPe/lycCMaTprBasi PH 3TOM PETyJIsSIpHOE ITOBTOPEHHE
MPOMIEHHOr0 MaTeprasa. MaTeprall, 3aKOHCIIEKTUPOBAHHBIN Ha JICKIUIX, HEOOXOIUMO PETyJISIPHO JOTOJHSITh
CBEJICHUSIMU M3 JINTEPATYPHBIX HCTOYHUKOB, MPEJICTABJICHHBIX B paboyel nmporpaMmMe TUCITUILIMHEL. [To Kaxaomn
U3 TeM JIJIs1 CAMOCTOSITEJIbHOTO M3YYeHM s, TPUBEICHHBIX B paboUell mporpaMme JUCIMITIAHBI ClIeIyeT cHavJaia
MPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPy U IIPU HEOOXOMMOCTH COCTABUTh KPATKUN KOHCIIEKT OCHOBHBIX
TIOJIOKEHUM, TEPMHUHOB, CBEJICHUH, TPEOYIOIINX 3aIIOMUHAHUS U SIBJISIIOIIUXCSI OCHOBOIIOJIATAIOIIMMU B 9TON TeMe
U JUIs1 OCBOGHM I MOCJIENYIOIIMX pa3esioB Kypca.

3a4€T Ycnemmnasn MOATrOTOBKA K 3a49€Ty BO3MOYKHA JIMIIb B ClIy4ac CHCTEMATHUECKOW CaMOCTOSITEIbHOM pa60TLI B XOI€
BCEIro ceMecTpa. HCHOCPCHCTBCHHO nepea 3a4€ToM H€06XOIII/IMO IPpOYUTATHh BCE KOHCIEKThI JICKI.II/IIZ " peHiCHUsA
THUIIOBBIX 3aJa4. HpI/I pemeHnn 3aIlaHHﬁ B 9K3aMCHAlIlMOHHOM onere IS pallMOHAJIBHOT'O UCTIOJIb30BAHU S
OTBCIIéHHOFO BPEMCHHU JIy4lI€ BHAYAJIC OTBETHUTb Ha BOIIPOCHI, KOTOPBIC BBI3bIBAIOT MEHBIIIE BCETO 3any,I[HCHHﬁ,
PEIINTD paC‘IéTHLIe 3a1a4u, a NOCJIC BEPHYTHCA K 3aJaHUAM MOBHILIEHHOH CJI0XKHOCTH.

SAEKTPOHHBH
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayJUTOPUHM JIJIsI KOHTAKTHOUN pa0oThI C MpernoaBareieM, YKOMIUIEKTOBAaHHbIE CIIeUAIM3UPOBAHHON MeOebIo (CTOJIbI
U CTYJIbS1).

Kowmribiotep 1 npuHTEp 7151 pacnieyaTKy pa3laTOYHbIX MATEPUATIOB.

KommnbloTepHbIi KJtacc.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3[J0POBBSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3[aHME KOHTEHTa, KOTOPBIiA MOXHO IPEICTABUTH B PA3IMUYHBIX BUAAX O3 MOTEPH JAAHHBIX WK CTPYKTYPBI, IPEIyCMOTPETh
BO3MOJKHOCTh MacCIITAGMPOBAHUSI TEKCTA U N300pakeHui Oe3 MOTepr Kav4ecTBa, MPeLyCMOTPETh HJOCTYIIHOCTh YIIPABJICHHUS
KOHTEHTOM C KJIABUATYPHI;

- CO3/IaHKEe BO3MOXKHOCTEH JIJ1s1 00YUAIOIINXCSl BOCIPUHUMATD OJTHY U TY ke MH(MOPMAIIMIO M3 Pa3HbIX KCTOYHUKOB - HALIPUMEP,
TaK, YTOOBI JIMI[A C HAPYIICHUSIMH CIIyXa MOJTyYaid HHDOPMAIIMIO BU3YATbHO, C HAPYIIICHUAME 3PEHUS - ayIHAIBHO;

- IPUMEHEeHIe IPOrPAMMHBIX CPEICTB, O0ECIICUNBAIOIINX BOZMOKHOCTh OCBOCHHS HABBIKOB U yMEHUIA, (POPMHUPYEMBIX
JWCLUIUIMHOM, 3a CYET alIbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JIA00PATOPUil M CUMYJISILIOHHBIX TEXHOJIOTHI;

- IpUMEHEHHe UCTAHIIMOHHBIX 00Pa30BaTe/IbHBIX TEXHOJIOIUH Isl Tiepeaayun MHGOPMAIMHI, OPraHU3aIN Pa3IUIHbIX (OpPM
WHTEPAKTUBHON KOHTAKTHOMN PaboThl 00YYAIOIIErocs ¢ MpernojaBareieM, B TOM YKClie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI /151 TPOBECHHs BUPTYATIbHBIX JIEKIMI C BO3MOXHOCTBIO B3aUMOJICHCTBHS BCEX YUYACTHUKOB TUCTAHIMOHHOTO
00y4eHus1, MPOBEeJEHNsI CEMUHAPOB, BBICTYIUICHHSI C TOKJIAJAMHU U 3aIUTHI BHITOJTHEHHBIX PaboT, MPOBEICHUS TPEHHHIOB,
OpraHM3aliK KOJUIEKTUBHON paboThI;

- IPUMEHeHNe AUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOI Uil VTSl OPraHu3aluy (hOpM TEKYIIEro U IPOMEKYTOIHOTO
KOHTpOJIST;

- yBeNIMYEHHE TIPOJIOJIKUTELHOCTH CIaur O0YYAIONMMCST MHBATUIOM HJIM JIMIIOM C OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3I0POBbSI
(hopM TPOMEKYTOUHO# aTTECTAIMH MO OTHOIIEHUIO K YCTAHOBJICHHOW MPOIOJIKUTEILHOCTH MX COAYH:

- IPOZIOJKUTENIFHOCTH CIAYM 3a4€Ta WM 9K3aMeHa, [IPOBOAMMOrO B MMCbMEHHOM (hopMe, - He Gosiee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

IIporpamma coctaBnena B coorBetctBu ¢ TpedoBanusiMu PI'OC BO u yyeO6HbIM mianom 1o Harnpasienuo 04.03.01 "Xumvusa" u
MpOoUITI0 NOATOTOBKY " Xumus'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.15.03 Cmpyxmypa KOHPOPMAUUOHHO-HENCECTNKUX
HOAUSIOEPHBIX KOMNAEKCO8

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
IIpodpuins moAroToBKM: XuUMHS

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. Cupotkun, O. C. IBomonys TEOPUU XMMAYECKOro CTpoeHud Bemectsa A.M. ByTiepoBa B yHUTapHYIO TEOPUIO CTPOEHHUS
XMMHYECKUX COeIMHEHNH (OCHOBHI enHOM xumun) : MoHorpacdpust / O. C. CupotkuH. - Mocksa : UHPPA-M, 2020. - 247 c. -
(Hayunas mbicib). - ISBN 978-5-16-009053-5. - Teker : anektponnsiil. - URL: https://znanium.com/catalog/product/1036451
(mata oopamenus: 18.03.2020). - Pexxum mocTyma : o HOAIICKE.

2. lllep6una, A. D. Opranuueckas xumust. OcHOBHOM Kypc.: yueOHuk / A.D. lllepbuna, JL.I'. Marycesuy; [Tox pexa. A.D.
lep6unsl. - Mocksa : HUL] UHPPA-M; Munck : Hos. 3nanue, 2013. - 808 c. - (Briciuee oOpa3oBanue: bakanaspuar). ISBN
978-5-16-006956-2. - Tekcrt : anekTpoHHsIi. - URL: https://znanium.com/catalog/product/415732 (nara oGpaieHusi:
18.03.2020). - Pexum octyna: 1o nojfucke.

lonosHATE ILHAS JUTEpPATYpa:

1.BakcroH, Illeiina P. Brenenre B cTepeoXuMmio OpraHMYeCcKUX COeAMHEeHMI: OT MeTaHa 1o Makpomostekyn / L. Bakcron, C.
Pobeprc; nep. ¢ anrn. k.x.H. B. M. embssHoBrd. Mocksa: Mup, 2005.-311c.

2. lupenscon, B. I'. KBantoBast xumusi. MoJieKyJibl, MOJIEKYJISIPHBIC CHCTEMBI U TBEp/Ible Tesa : yueOHoe mocodue / B. I
upenbcoH. - 4-e uzn. - Mocksa : Jlaboparopust 3Hanui, 2017. - 522 c. - ISBN 978-5-00101-502-4. - Tekcr : 31eKTpOHHBI //
Jlans : sanexTpoHHO-OMOMMOTEeYHAs cucTeMa. - URL: https://e.lanbook.com/book/94104 (nata obpammenust: 18.03.2020). -
Pexum nocryna: ajist aBTOpuU3. MOJIB30BaTENEH.

3. Brenenue B xeMonH(pOpMaTUKYy : yaeOHoe nocodue / T. . Mamxunos, U. U. Backun, U. C. Antumis, A. A. BapHexk .-
Kazans: [Kazanckuit yausepcutert], 2013 . ; 20.[Y. 1]: KommnploTepHOE TpeicTaBIeHIe XUMHUECKHIX CTPYKTYp . - 2013 . - 173
c.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.15.03 Cmpyxmypa KOHPOPMAUUOHHO-HENCECTNKUX
HOAUSIOEPHBIX KOMNAEKCO8

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noaroroku: 04.03.01 - Xumus

[Ipodpuits moAroToBKM: Xumust

KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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