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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

3AE
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IIporpamMmy auciUIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. Kypasnesa 10.11. (Kadenpa Heopranmueckoi XuMuu, XUMAIECKUAT
nHeTuTyT M. A.M. ByTtieposa), Yulia.Zyavkina@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:

OPUEHTHPOBATHCS B YICOHOM, MOHOTpapIUecKOl, CIIPAaBOYHOM U JKYPHAIBHOU JIUTepaType B 00JIACTH CTPYKTYPHON XUMUM
JloJDkeH BIageTs:

HaBBIKAMH TIOCTPOEHHUS CTAPTOBBIX CTPYKTYP IUIsI ONTUMHU3AIMY TEOMETPHU

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
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 32 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCIUILIMHEL: 3a4eT B 8 ceMecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHOH Pa60ThI O JUCHUILIHHE (MO/IYJIIO)

Buap! 1 yachl KOHTaAaKTHOM padoThI, Camo-

HX TPYA0EMKOCTH (B 4acax) CTOSI-

N Pazean! qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakTu-JIadopa-UIaopa-| TeIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

1 Tema 1. CoBpeMeHHOE cofepKaHUe MOHATHUS.
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CTpyKTypa KOMIUIEKCa.
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
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
7 Tema 2. Crepeoxumuueckas teopus Kunepra g 2 0 0 0 0 0 2
3 Tema 3. XapakTepucTHKa KOOPIMHALIMOHHBIX ] > 0 0 0 0 0 2
TIOJIVAPOB
Tema 4. OnvcaHue MOHOSIAEPHBIX KOMILIEKCOB C
4. |koopIUHAIIMOHHBIMH YHCTaMU 5-12. 8 2 0 0 0 0 0 2
Tema 5. Meton MOJIEKyJISIpHON MexaHUKU. MoJenb
5. |HameBckoro-IlnsimoBaToro 8 2 0 0 0 0 0 2
6. Tema q ATtoMm-arom noreHiuansl. [Ipudnmkenve ] 2 0 0 0 0 0 2
MapHON aJIUTUBHOCTU
7 Tema 7. TopcuoHHble OTeHIIMaBL. PaBHOBECHE ] 2 0 0 0 0 0 2
KOH(opMepOB
3. Tema 8. MeTtox napaMarHUTHOTO 3 > 0 0 0 0 0 2
JBYJTy4YenpesiOMICHHS
Tema 9. Koncranta Kortrona-MyToHa 1 KOHCTaHTa
9. [mapamMarHUTHOrO JBYJTy4elpeIOMIICHUS. 8 4 0 0 0 0 0 2
Tema 10. MogennpoBaHie KOHCTAHTHI
10. |mapaMarHUTHOTO JBYITyUYeTPEeIOMIICHHS C 8 4 0 0 0 0 0 2
TIOMOIIHI0 METO/IA MOJIEKYJISIPHOM
Tema 11. CTpyKTypa MOHOTapTPaTOB JTAHTAHOUIOB.
11.|MopaenpoBaHue JIUTaHIHOTO CKeJleTa 8 2 0 0 0 0 0 2
Tema 12. YueT rujipaTHOro OKpyXeHUs1, BHIOOP
12. [nHaubonee 3HAYUMBIX CTAPTOBBIX CTPYKTYP 8 2 0 0 0 0 0 2
Tema 13. CTpyKTypHBIE MOTUBBI LIUTPATOB U
13. |TapTpaToOB NEPEXOAHBIX SJEMEHTOB. 8 2 0 0 0 0 0 2
Tema 14. BusimepHbie MTPATHI U TAPTPATHI
14. |{nanTanounos, xene3a(lll), okcopanagusa(I1V), 8 2 0 0 0 0 0 2
amomvuHusI(11T)
15. Tema 15. Crepeoapdpexts 0Opa3zoBaHust ] 2 0 0 0 0 0 2
TapTPaTHBIX KOMILJIEKCOB
Tema 16. OcHOBHBIE CTPYKYPHI TeTpasiiepHBIX
16. [MTPATOB 1 TAPTPATOB. Bribop mozenu g 5 0 0 0 0 0 1
" |IKOOpAMHALIMOHHOM chephl
17. Tema 17. CrepeoadpekTsl B 00pa3oBaHUH ] 2 0 0 0 0 0 1
TEeTpasiAEPHBIX TAPTPATHBIX KOMIUIEKCOB
Tema 18. OcHOBHBIE COCTABIIAOIINE TOAX0AA K
18. [MonenupoBaHuIo CTPYKTYphl KOMILIEKCA 8 2 0 0 0 0 0 1
MToro 40 0 0 0 0 0 32
4.2 Coaep:kaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. CoBpemeHHoOe coep:xanue noHATHs. CTpyKTypa KoMIjiekca.
SAEKTPOHHBIH
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Beenenue. CoBpemeHHoe coaep:xanue noHatusa. CTpykTypa Mojiekynsl, CTpykTypa Komiuiekca. KBaHtoBoxuMmuveckue u
MEXaHUYECKUE MOIEIN.

Teopus Kunepra. B ocHOBe qaHHOW TEOPUH JIEKUT HIES, YTO CTEPEOXUMHUYECKOE PACHONOKEHHE JIUTaHI0B BOKPYT
LIEHTPAJIBHOTO aTOMA OIpeesieTcsl B3aUMHBIM OTTIKMBAHUEM BCEX XMMHUECKUX cBssei. [Ipu sTom cumraercs, 4To
LIEHTPAJIbHBIIA aTOM HE UTPaeT HUKAKOW POJIM B ONPEAEICHUH TPOCTPAHCTBEHHON KOH(UTypaliy KOMIUIEKCa, HE OIpe/iesiseT
MIPEeJIOYTHTEIbHBIA BHIOOP HAIIPABJIEHUS CBS3U U HE SKPaHHPYET OKPYKAIOIHe ero cBs3u. PacueTsl OCHOBaHbI Ha
MHHUMM3AIMH TTOJTHOM SHEPIUU OTTAJIKMBAHMS, TOJy9aeMOl CyMMUPOBAHHS SHEPIUil OTTAJIKUBAHMS IO BCEM T1apaM CBs3eil
LIEHTPAJIbHBIN FOH - JIUTaH.

Tema 2. Ctepeoxumuueckasi reopus Kunepra

[paBunbHbIe ToMM3APEL. CyIIecTBYET TOJIBKO 5 MPaBMIIbHBIX MOAN31poB (Tes [InaTona). 1o TeTpasap, OKTasap, Kyo,
MKOCa3]p, IEHTArOHAJIbHBIA J0JeKadp. 3HaUeHHUE Ul CTEPEOXHUMHUHU. PetkocTh KyOndeckoro okpysxkeHust. [lonynpaBuiibHbie
TOJIMAPHL. B MoJTynpaBHiIbHBIX MONMMAJpax BCe BEPIIMHBI MASHTUYHBL, Bce pedpa NMEIOT OJMHAKOBYIO JUTMHY, BCE TPaHy -
MIpaBIJIbHBIE MHOTOYTOJIBHUKY, HO HE BCE I'PaHy UIEHTUYHBI. [loynpaBruibHbIE MOIM3APH! TOAPA3AEAIOTC Ha TPU TPYIIIIH ?
TIPU3MBI, aHTUIIPU3MBI, TOJIMAPH Apxumena. PaccMorperue stux tpex rpymi. HenpasuibHele nmomagpsl. O0imee BO3MOKHOE
YKCJIO BBITYKJIBIX HEMTPABHIILHBIX MOJIMAIPOB paBHO 92. YV BceX HENpaBHJIBHBIX MOJUSAPOB I'PAHU NPEICTABISIOT COO0M
TIpaBIJIbHbIE MHOTOYTOJIBHUKH, HO BCE OHM MMEIOT BEPIIMHBI ABYX M Oosiee TUIOB. HenpaBiIbHbIE MTOIMIPEl OCOOEHHO BaXKHBI
B XMMUH COEJMHEHNH C HEYETHBIMH KOOPANHAMOHHBIMY ynciiaMu ? 5, 7,. 9, 11. ['pyniisl HelpaBUIIbHBIX MONIUIPOB ?
TTpaMU/Ibl, OUTMPAMUIBI, OJHOIIANIOYHBIE TIPH3MBI, IBYXIIAIIOYHBIE IPHU3MBbI, OTHOIIAIIOYHBIE AaHTHITPITM3MBI, JBYXIIAIIOYHBIE
arTunpusmbl. CheHonapl 1 6uceHonsl. Y ceueHHble nKocasapsl. 19Tk 0coObIX Mo apoB ? ABOMHAS TPUTrOHATIbHAS IPU3MA,
TPUTOHAJIbHBIN JOAIEKasp, CheHOKOPOHA, KaMpoBaHHast CPEeHOKOPOHa, C(peHOMETaKopoHa.

Tema 3. XapakTepHCcTHKA KOOPAMHAIMOHHBIX MOJU3APOB

"Xumuueckre" KOOpAUHAIMOHHbBIE MONUApbl. ECTh HEKOTOpPbIE pa3inyus MEXAY KIaCCUUYECKUMU MOTUSAPAMU U
Ha0I0JaeMBIM PacIOJIOKEHUEM TIOHOPHBIX ATOMOB B KOMIUTEKCaX. DTH pa3IMdus BO3HUKAOT BCIIEACTBHE 1) UCKaXEHUH 3a CYeT
HEOJMHAKOBOTO pa3Mepa rpaHeill 2)rpeBpaiieHnii HechepruIecKux MoJMpoB B chepudeckue 3) oOpa3oBaHUEM
JIOTIOJTHUTEJIbHBIX MOJIMIPOB 5)UCKAKEHUI 32 CUET XeJIATHBIX TPYII S)UCKAXKEHUH 32 CUeT MaJION JIJIMHBI CBS3H.
I'eomeTpuyeckuie nocaeCTBUSI HESKBUBAJIEHTHOCTH BeplMH. [IpeBpailienre HechepruuecKrx MoJu3IpoB B chepruuecKue.
Hckaxenust, 00ycJIOBJIeHHbIe XenaTupoBaHueM. OmnricaHre MOHOSIICPHBIX COESIMHEHUI (KOMITIEKCOB) C KOOPAMHAITMOHHBIMU
quciaamu 5-12

Tema 4. Onucanne MOHOSIIEPHBIX KOMILIEKCOB € KOOPAMHAIIMOHHLIMH YHcJaMu 5-12.

CeMukoopauHalMOHHbIe coetuHeHus. [llecTh CMMMETPUYHBIX CTPYKTYP ? OTHOIIATIOYHI OKTa3/p, OAHOIIANIOYHAS
TPUrOHaJIbHAsI TPU3Ma, NIeHTaroHa bHas OMNMpaMKa, TPUTOHAJIbHASI TPU3Ma C KAIMPOBAHHOM TPEYrOJIbHOW IPaHbIo,
reKcaroHajibHasi MUpaMua, INIOCKUI CEeMUYTOIBHUK . BOCBMUKOOpAMHAIIMOHHBIE COeAUHEHU . BOCBMUKOOPAMHALIMOHHBIE
coequHeHusi. CeMb CUMMETPHYHBIX CTPYKTYP - KBalpaTHasl aHTUIIPU3Ma, TPUTOHAJIbHBIN J10AeKasp, KyO, JBOiHAs
TPUrOHAJIbHASI TPU3Ma, FeKcaroHajbHasi OMNMpaMua, KanupoBaHHAs 110 TPEYTOJILHBIM I'PaHsIM TPUTOHAJIbHAS [TPU3MAa.
JeBATUKOOPAVHAIIMOHHBIE COeIMHEeHUS. TpexiIanoyHas TPUroHaabHa MprU3Ma, JTHOIANOYHAs KBaJpaTHasA aHTUIIPU3MA,
OJJHOIIATIOUHbIN KYO,. TPHK/IbI YyCEUSHHBIN NKOCA3/P, TPUTOHAIBHBII CHEHOUI.

JecAaTuKopaUHALMOHHBIE COeMHEeH . [IByXIIanoynas KBapaTHas aHTUIIPU3MA, C(eHOKOPOHA, YeThIpEeXIIarovHast
TPUTOHAJIbHAS TIPU3Ma, TIeHTarOHAIbHAS aHTHIPH3MA, JIBYXILIANIOYHBI KyO,. IEHTaroHAIbHASI IIPU3Ma, OJJHOLIATIOYHBIA TPYIKIbI
yCEUeHHBI UKOCAdIP.

JIBeHaAaTHKOOPAUHIAIMOHHBIE coequHeHus1. Mikocassip, IByXIIanoyHas eHTaroHajabHas pu3Ma, aHTUKYyO0OKTasp,
KyOOOKTa3/1p, TeKCaroHaIbHasl aHTUIPU3Ma, FeKcaroHajlbHasi IPU3Ma, YCeUeHHbIN TeTpas/ip, KBapaTHbIA ceHou.

Tema 5. MeToa MoJieKkyasapHoii MexaHnuku. Mogeanb lamesckoro-IlismoBaToro
Merton monekynsipHoit Mexanuku. Mogens Jlamesckoro-ITnsimosaroro.

SAEKTPOHHBH
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MexaHudeckast MOJIeTb MOJIEKYJIbL. MoJIeKyIsipHast MeXaHHUKa MPeJICTaBIIsIeT COOON SMIMPHUESCKINA PACUETHBI METO/, B
KOTOPOM MOJIEKYJIa pacCMaTpUBAeTCs KaK CUCTEMa B3aUMOJICUCTBYIOIUX aTOMOB. COIJIACHO MPUOJIVIKEHUIO
BopHa-OrnmeHrefiMepa, 00bIYHO TPUMEHSIEMOMY B KBAHTOBOH MeXaHUKe, ypaBHeHue [llpequHrepa 1j1st MOJIEKYJIbl MOKHO
pa3zenuTh Ha JIBE YaCTH, KaX/1asl U3 KOTOPHIX OMKCHIBAET IBMKCHUE JIEKTPOHOB U sIJIep, COOTBETCTBEHHO, U 00a BHIA
JBYDKSHUST MOXKHO PacCMAaTpUBATh HE3aBUCHMO JPYT OT Ipyra. B MoJIeKyIsIpHON MeXaHUKe U KOJieOaTeTbHON CIIEKTPOCKOIHN
MPUMEHSIETCS CIeAYIOUIMIA TOAXO0/1: U3y4YaeTcsl ABMKEHUE sIJIEp, a JEKTPOHbI B SIBHOM BUJIE HE paccMaTpuBaioTcs. B Takoii
MOJIEJTU JIEKTPOHHBIE MPEICTABICHUSI TPUCYTCTBYIOT HESBHO, JIMOO BOBCE OTCYTCTBYIOT, M SHEPTHS MOJICKYJIBl B OCHOBHOM
3JIEKTPOHHOM COCTOSTHHH TIPEJICTABIISACT COOO0M (DYHKIIUIO ee sIIEPHBIX KOOPAWHAT. YKa3aHHbBIA METO]] M3BECTCH TaKXKe KaK
METO]] aTOM-aTOMHBIX MOTEHIMAJIbHBIX (DYHKIIUN, aIUTUBHASL MOJIENIb MEKATOMHBIX B3aUMOJIEHICTBUI, METO]l MOJIEKYJISIPHOTO
CHJIOBOTO TIOJISI, MEXaHUIeCKast MOJIEJb MOJIEKYJIBI | T. T1. . MBI OyJieM MOJIb30BaThCSI TEPMUHOM "METO] MOJICKYJISIPHON
mexanuku'" (MMM).

Tema 6. Arom-aTom norennuaJbl. [Ipuéamxenne napHoi aJIMTHBHOCTH

MoneKym{pHaﬂ MEXaHUKa-OJWH U3 HanOoJiee MOMIHBIX METOHOB, IPUMCHAOIINXCS B HACTOALIEE BPpEMA IJId U3YUCHUA
MPOCTPAHCTBEHHOI'O CTPOCHUS MOJIEKYJI, OUEHKH SHEPIrUu BHYTPU- U MEKMOJICKYJIAPHBIX BBaHMOHeﬁCTBHﬁ " CBA3AaHHBIX C
HUMHM cBOMCTB. OH IIUPOKO UCTIOJIb3YETCS B opraHqucxoﬁ XUMHU [T peHICHUA PA3JINYHBbIX CTPYKTYPHBIX U
KOH(I)OpMaHI/IOHHI)IX 3a/1a4, pacyeTa SHCPIrun HAIIPAKCHUSA, TCPMOXUMUNYICCKUX CBOﬁCTB, YacTOT KOJieOaTeTbHBIX CIICKTPOB,
npeacKa3zaHruAa CKOpOCTeﬁ XUMHUYECKUX peakunﬁ " UX CTCPEOXUMUNICCKUX 0COOEHHOCTEMH U T. 1I.

MMM wucnosb3yet 1 nopepxHocTy bopHa-OnmenreliMepa SMIMPHYECKH BBIBEICHHYIO CUCTEMY YPaBHEHHI, MaTeMaTHIecKas
(popma KOTOpHIX 3aMMCTBOBaHA U3 KJIACCHYECKON MEXaHUKU. DTa CUCTeMa MOTeHIMAIbHBIX (DYHKIIMI, Ha3pIBaeMasi CUJIOBBIM
TI0JIEM, COJIEPIKUT HEKOTOPBIE BapbUPYEMbIe ITapaMeTpbl, YNCIICHHOE 3HAUeHNE KOTOPHIX BBIOMpAETCs ONTUMAJIbHBIM 00pa3oM
Tak, ‘{TO6bI MOJIYYUTh HAUJTy4YlI€E COIIAaCUE PACCUUTAHHBIX U SKCIIEPUMEHTAJIbHBIX XapPaKTEPUCTUK

MOJIEKYJIbl, KaK, HallpuMep, TeOMETPUUECKOE CTPOEeHNE, KOH(POPMaIMOHHbIE SHEPIMH, TEIUIOTH 00pa30BaHus U T. IT.. MeTon
KCTIONIb3YET OHO ofIIee AOMyIeHHe O BO3MOXHOCTH MepeHoca COOTBETCTBYIOLIMX MAPAMETPOB U CHJIOBBIX MIOCTOSIHHBIX U3
OJJHOW MOJIEKYJIBI B IPYTYIO.

ATOM-aTOM NOTEHLIMAJIBI BOSHUKJIM KaK CIIOCO0 OIMCAaHMsI B3aUMOJECHCTBUS O1arOpOAHbIX ra30B, a 3aTEM Y MHOTOATOMHBIX
MoJiekyJ1. IIpuMeHeHre aToM-aTOM NOTEHLIMANOB B KOH(OPMALIMIOHHOM aHaJIM3¢ OCHOBAHO Ha MPEJIOJI0KEHUH, YTO
BHYTPHMOJIEKYJISPHbIE B3aNMOAESHCTBIS HOCAT TOT K€ XapaKTep, TO U MEXMOJIeKyJIsIpHble. PacueTsl paBHOBECHBIX
KOH(opMaLuii MoJIeKyJ1 Ga3UpyIOTCsl Ha MPUOIMKEHUU MAPHOW aJIMTUBHOCTU. DTO NMPUOJIMKEHUE OMPAB/IAHO, TaK KaK B
GOJILLIIMHCTBE CJIyYaeB PoJjib YKe TPOWHBIX B3aUMOAEHCTBUI cocTaBiisieT He Oojiee 15-20% sHepruu napHbIX B3aMMOJICHCTBUIA.

Tema 7. Topcuonnbie mnoteHnuaabl. PapHoBecue konopmeposn

B paMKax MOJ'ICKyJ'[HpHOfI MCXaHHKH, 6a31/1py10u1e1?1c5{ Ha BaHJIEPBaaJIbCOBLIX B3aHMOHeﬁCTBHHX, JJTs1 BOCIIPOU3BEIECHUC
6apbep013 BpallieHus JO0CTATOYHO BBECTU TOJIbLKO OJUH ILOHOHHI/ITCJ'II)HHﬁ napameTp - TOpCUMOHHYIO SHCPFI/HO.C'—II/ITaCTCH, YTO 3Ta
4acCTb CTepH‘{CCKOﬁ 9QHEPIrM BOBHUKACT BCICACTBUC OTTAJIKUBAHUA MEKY CBA3AMMA, HE YIYTCHHOI'O BaH/I€PBAAJIbCOBbIM
B3aHMOHeﬁCTBHCM. Nmeerca u Apyrast TOUKa 3p€HUA: TOPCUOHHAA SHEPIrusd ABJIACTCA HOHpaBKOﬁ Ha aHU30TPOIINIO
BaHAEpBaaJibCOBa OTTAJIKUBAHUA.

Tema 8. MeToJ napaMarHUTHOTO JIBYJIy4YenpeJoMJIe HUSI

MeTton napaMarHUTHOTO JBYJIydelpesioMIeH!s1 Hanbosee MH(POPMATUBEH NPH MCCIIEIOBAHIU COCTaBa U CTEPEOXUMUU
METaJJIOKOMILJIEKCOB, COCTOSIIIMX U3 YACTHUI] BYX BHJOB, OHU U3 KOTOPBIX UMEIOT 3HAUUTEIbHYIO aHU30TPOITHIO
NapaMarHUTHOM BOCIIPUMMYHMBOCTH U MAJTYIO aHU30TPOITHIO MOJIIPU3YEMOCTH (HallpuMep, MapaMarHUTHbIE aKBaUOHBI), a
Jpyrue o6JaaaioT 6JIM3KOM K HYJIEBOH MarHUTHON aHU30TPOINKUEN, HO aHU30TPOIHSI UX ONITHYECKOM MOJISIPU3YEMOCTH BEJIMKA.
Mo oTnenbHOCTH AJ1s1 KAk IO U3 YacTHI] TOCTOSIHHbBIE JIBYITyYeNPeIOMIICHHUST IOJKHBI ObITh MaJibl. JIWIIb BOSHUKHOBEHHE
accoIMaToB, 00J1a1AI0IIUX SIPKO BhIPAKEHHBIMU CYMMapHBIMH CBOMCTBaMHU, JOJKHO PE3KO YBEJIUUUTh BEIUUUHY S heKTa.

[Ipumepsl, MILTIOCTPUPYIOIINE STH MOTOKEHHS

Tema 9. Koncranra Korrona-MyToHa H KOHCTaHTa IapaMarHUTHOTO JIBYJIyYenp eJIoMJIeHHsI.

Haubosee yIoOHO 11 PaKTHYECKOTO MCTIOIb30BAHMS P BBIYMCIEHUH TEOPETUYECKUX KOHCTAHT NMapaMarHUTHOIO
JBYJydernpesiomieHus. PaccMoTpum BHavdalie BOIpock puMeHenus adgekra KorroHa - MyTtoHa (Teopusi KOTOporo Haubosiee
XOPOILIO pa3paboTaHa ¥ MHTEPIpeTalys Pe3yJIbTaToB, Kak MpaBuiIo Ooiee ONpeiesieHHa).

M3MeHeHrs1 KOHCTaHT KOTTOHa-MyTOHa OnpeaeaArTCA TOJIbKO CMEIIEHUAMN KOHCpOpMaLII/IOHHbIX paBHOBeCI/Iﬁ n
MEKMOJICKYJIAPHBIMA B3aHMOHeﬁCTBHHMH. Takum 06pa30M, BQ)CpeKT KOTTOHa-MyTOHa ABJIACTCS HEHHBIM METOJIOM U3YUYCHUA
COJIbBATAllM U acCOLMAIIMU B paCTBOpax JUAMAarHeTUKOB .

SAEKTPOHHBH
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Tema 10. MogesnpoBanne KOHCTAHTHI NAPAMATHUTHOTO JIBYJIyJelpeJOMIEHHAS ¢ MOMOIBIO METO/1a
MOJIEKYJJISIPHOH

MIpsIMbIE JOKA3aTebCTBA NapaMarHUTHO-aHU30TPOITHOM MPUPOABI MAarHUTHOTO [BYJIyYEIPEIOMJIEHUS B PACTBOPAX COJIEH
JIAaHTaHOMJIOB TIOJIyYeHbI IIPH U3yYEHUH KOHIIEHTPHPOBAHHBIX ¥ CHJIBHO pa30aBJIeHHbIX PACTBOPOB HUTPATOB U XJIOPHIOB
JIAHTAHOMJIOB.

Takum 06pa30M, MOJIbHaA KOHCTAHTAa NapaMariuTHOIro ABYJIY4CHIPEIOMIICHUA mP , 3ABUCUT OT MOJICKYJIAPHBIX
MAar"HuTO3JICKTPUYCCKUX IMapaMETPOB-KOMIIOHEHTOB MOJIEKYJIAPHBIX TEH30POB HapaMaFHI/ITHOﬁ BOCITPUUMYUNBOCTH U
3ﬂeKTpOHHOﬁ MOJIAPU3YEMOCTH.

ITH XapaKTePUCTUKH TECHO CBS3aHHI C IPOCTPAHCTBEHHOM U 3JIEKTPOHHOM CTPYKTYPOI MOJIEKYJI M HOHOB, TIOTOMY 3(peKT
MapaMarHATHOTO JIBYJIy4enpeIOMIICHHS HCITOJIB3YEeTCs B UCCIIEJOBAHUSAX XMMHUYECKOTO CTPOSHHS BELIeCTBa, OCOOEHHO B
COYETAHWUH C APYTMMH METOJaMHU, HallpHMep, siepHOI MarHUTHOW peJlakcali U pH-metpun .

Tema 11. CTpyKTypa MOHOTapTPaTOB JaHTaHOH/10B. MoJeJupoBaHue JUTAHJHOTO CKeJeTa

[punsro, uyro ourang B MoHotaprpare gucnposus(Ill) TpuneHTaTeH; AIMHbBL CBSI3eH 1 BAJICHTHBIE YIJIbl B3ATHI KaK HOIXOIIINE
cpeaHue 3HaueHus. ONTUMU3aIMs FeOMETPUN UCXOOHBIX CTPYKTYP IPUBOIMT K TpeM KoHdopmauuaMm. Kondopmanusa
TapTpaT-noHa B JBYX U3 HUX COOTBETCTBYET I'OII-PACIIONIOKEHUI0 KapOOKCHIIbHBIX I'PyIIl. B TpeTheil 3HaueHne JIMranaHoro
yria 6ym3ko K 140 rpagycam.

Tema 12. YyeT ruipaTHOr0 OKpYy:KeHHsl, BLIOOP HanOoJiee 3HAYHUMBIX CTAPTOBBIX CTPYKTYP

s cocrostaust MmoHoTapTparta auctipo3usa(Ill) B BogHOM pacTBope HanboJiee BepOsiTHA MOJIEb, B KOTOPOU KOOPIUHAIIIOHHOE
yucino auctpo3us(IIl) - 9. Tlpu 9ToM npakTUYecKy aOCOMIOTHO TOMUHHUPYIOT KOH(OpMAIIUH, B KOTOPBIX KOH(UTYparys
nucnpo3usi(IIl) - TpeximanoyHas TpUroHabHAS IPU3Ma. BEITOJHOCTH KIMEHHO 3TOM KOH(OpMAaIy 00yCIIOBJICHA MEHBIIECH
TOPCUOHHOM SHEPruei JUraHjia U MeHblllel SHeprueil HeBaJIeHTHBIX B3aUMOJIEHICTBUI.

Tema 13. CTpyKTypHbIe MOTHBBI IUTPATOB H TAPTPATOB I€PeX0HbIX JJIEMEHTOB.

MoHoTapTpar alOMHUHHUSA CYIIECTBYET IPEMMYILECTBEHHO B KOH(OpMaIyy, B KOTOPOH TapTpaTo-JUTraHf KOOPIUHUPOBaH
JBYMs1 KapOOKCH- ¥ OHOM OKCUTpynmno# [Ij1s MOHOTapTpaTa aJloMUHKS TPUASHTATHAS KOOPAMHALIMS CYLIECTBEHHO BhI'OJHEE
OunenratHoii. Takas sxe KOH(MOpPMaIKs UMeeT HAMMEHbLIYI0 SHEPIUIO U JIJIsl KOMILIEKCa C HOJb3apsiqHOW (hOPMO JIMraH/a.
MoHoUMTpaT ATIOMUHUS UMEET CTPYKTYPHBI MOTUB, CXOOHBIA ¢ MOHOTAPTPATOM . KOOPIMHALMA ABYX KapOOKCH- M OfHOM
OKCHT'PYIIIIBL.

Tema 14. busgepHbie NUTPATHI H TAPTPATHI JAHTAHOUIOB, Keqae3a(Ill), okcoananusa(IV), amommansa(I1I)
BusinepHble OKCUKHUCIOTHBIE KOMILUIEKCH p-, d-, f-371eMeHTOB.

Jns GusinepHbIx TapTpaTHbhiX KoMiutekcoB xkene3a(lll) u amomunnsa(I1l) HeBo3MOXHA peanu3als TeTparoHaIbHON reOMeTPUN
B dI- muMepax i OKTasIpUIeCKUX KOOPIUHAIIMOHHBIX IIeHTpoB. O6pazoBanue dl-mriMepa BO3MOKHO B TOM Cllydae, eciiu
TOPCUOHBIE JIMTAHAHBIE YIJIBI COCTABIAIT npuMepHO 60 u 120 rpagycos. s nona okcoBaHaaua(IV) ¢
KBaJIpaTHO-MUPaMUAATILHBIM OKPYKEHHUEM BO3MOXKHA TeTparoHaibHasi reomerpus B dl- tumepe u
TPUTOHAJIbHO-OMITpaMuiaibHas B dd-aumepe.

Tema 15. Ctepeod ekTnl 06pa3oBaHns TAPTPATHBIX KOMILJIEKCOB

HpI/I HU3y4YC€HUU CUCTEM, COACPKAIIUX PA3JINIHBIC CTECPECON3OMEPHI JIMT'AH/1d, BOBMOKHO IPOABJIIECHUEC CTEPEOCCJICKTUBHLIX U
CTCpCOCHCL{I/Iq)I/ILICCKI/IX Sq)Q)GKTOB . CTGpCOCCJ’[eKTI/IBHbIMI/I CJIEAYET Ha3bIBATb TaKUE IMPOLUECCHI, B KOTOPBIX PEAIrC€HT Croco0eH
OT6I/IpaTI> OJIMH U3 HECKOJIbKUX MPOCTPAHCTBEHHbIX U30MEPOB, a CTepeOCHeHI/I(pI/I‘IeCKI/IMI/I T€, B KOTOPbIX 06p33yeTCﬂ TOJIBKO
O/IVUH U3 IMPOCTPAHCTBECHHBIX U30MEPOB IIPOAYKTA PEAKIINH.

Tema 16. OcHOBHBIE CTPYKYPHI TETPasiiePHBIX IUTPATOB U TAPTPaTOB. BHIOOp Mo/1€/11 KOOP IHHAIOHHOMH
cdepnbl

TetpasiiepHble OKCHKHUCIOTHBIE KOMIUIEKCH p-, d-, f-a51eMeHTOB. BO3MOKHOCTB CyIeCTBOBAHHS KOJBIEBBIX U OTKPHITO-
HEMHBIX CTPYKTYp. HeoOXoauMocTh yyera rupoKCO- U KUCJIOPOIHBIX MOCTHKOB B cliy4yae KoMiuiekcoB amoMuHus(I1T),
ramsa(Il), turana(IV).

OCHOBHBIE CTPYKTYpBI TETPasiACPHBIX LIUTPATOB U TAPTPaTOB. BHIGOP MOsIEM KOOPAMHAIIMOHHOM Cpephl JAHTAaHOUA.

3AE
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Tema 17. Ctepeo3deKTh B 00pa30BaHNN TeTPasAiePHBIX TAPTPATHBIX KOMILIEKCOB

CrepeoaekTsl B 00pa30BaHUM TETPasAEPHBIX TAPTPATHBIX KOMILIEKCOB. OCHOBHBIE COCTABIISIOIIHNE MTOAX0a K
MOJEIMPOBAHUIO CTPYKTYPbl KOMIUIEKCA: yIET I'MAPATHOIO OKPYKEHNUSI HOHOB METAJIOB; KOH()OPMAIIMOHHOE MOBEJCHHUE
JIMTaHHOTO CKeJleTa; 00pa30BaHKe MOHHBIX aCCOLMATOB, BHYTPUKOMILIEKCHBIX BOJOPOIHBIX CBSI3€H; 3aJaHNe TapaMeTpoB,
YUUTBHIBAIOIIMX CTEPEOXUMUYECKUE TPeOOBAHUS HOHA MeTallIa.

Tema 18. OcHOBHBIE COCTABJSIONINE NI0/1X0/1a K MO/1eJIUPOBAHII) CTPYKTYPhI KOMILIEKCA

[Noaxop K MOCTPOEHHUIO MOJIENN COCTOSIHUS KOH(OPMALIMOHHO-HEKECTKOTO KOMITIEKCA B pACTBOPE AOJDKEH BKJIIOYATh YUYET
CJIEYIOLMX MOMEHTOB: MOJEJIMPOBAHIE THAPATHOTO OKPYKEHUsI MOHOB METAIJIOB, KOH(POPMAIIMOHHOE TTOBEICHUE JTUTAHIHOTO
cKesieta, 0Opa30BaHUE MOHHBIX ACCOLMATOB, BHYTPUKOMILIEKCHBIX BOJOPOJHBIX CBSI3el, 3a1aHKe NapaMeTPOB,yYUTHIBAIOLINX
CTEPEOXUMHUYECKHE TPEOOBAHKSI MOHA MeTaslIa.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS 10
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHask padoTa 00yYaIOIIMXCs BBITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesnbHast padoTa MoApa3AeNseTcsl Ha CaMOCTOSITEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOGHHE OTIEIIbHBIX TeM (pa3ziesioB) TUCHUILIMHBI, TaK U IPOPa0OTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs YUTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYI0
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHKUs1, HANIPABJICHHbIC Ha 3aKperIeHNue 3HAaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M IPOMEKYTOUYHOMY KOHTPOJIO 10 JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJMITETa, IPOrpaMMaM MarkCTpaTyphl (YTBEpKIeH PUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHUI"

VcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBomkckuii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEsKJEHUs BBICLIIETO
npogeccuoHaabHoro oopazonanus "Kazanckuit (IprBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOrO yHUBEPCUTETA

6. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJIIO0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILINHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHae oLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJIbTaTaM 00yUYeHHs M0 JUCHUIUTMHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTY KOMITETEHITUA;

- MEXaHU3M (POPMUPOBAHHSI OLIEHKH T10 AUCHHUILIMHE (MOJYJIO);

- ONIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyPhl OLIEHUBAHMS U151 KaXA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXkKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISHCTBUSIM 00YYAIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3ynbTatam, 3aJaHus Pa3InIHBIX THIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeveHnb JUTEPaATYPhI, HEOOXOUMON JIJIsI OCBOEHHUSI U CIUILIHHBI (MO 1yJIsl)

OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JOMOJTHUTEIBHON yIeOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYIHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):
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- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY JOroBOPOB C
HpaBOO6J’[aIlaTeHHMI/I N

- B ieyaTHoM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomiiecs noaydaioT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn HCTionb30BaHNM TTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emruisapa (st odydatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUIUINHY.

INepeveHb OCHOBHOH M OTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIST), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOY.

8. [Iepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

KowmmblotepHast mureparypa - http://www.ph4s.ru/books_pc.html

JlabGoparopnas padora Ne3 mo kypcy KommbiotepHas xumusi - http://mnmashkin.narod.ru/compchem/31kh.pdf

Jlexuus 7: [IpuHLIKAITBL MOJIEKYJISIPHON MeXaHUKH - http://hpc.mipt.ru/wp-content/uploads/2012/05/Lecture07.pdf

MonekynspHas MeXaHHKa KOMIUIEKCOB METAJLIOB - http://www.chem.msu.ru/rus/events/lomonosov/3.html

CrpyKTypHO HexecTke coeuHHusA- JlemenoBckuii II.A. - http://www.pereplet.ru/obrazovanie/stsoros/859.html

9. MeToandecKne yYKa3aHHA UIA 00yUJaIOMMXCs M0 0CBOEHHIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH aluu

JICKIH

Jlexkuu

PaboTa ¢ KOHCIIEKTOM JISKITHIA:

Heo6xoaumMo mpocMaTprBaTh KOHCIIEKT Cpa3y Mocje 3aHsATHI, OTMEThTe MaTeprall KOHCIICKTa JIEKIUH, KOTOPBIT
BBI3bIBAET 3aTPyAHEHU 17151 oHuMaHusl. [TonbITaliTech HAWTH OTBETHI HA 3aTPYJHUTENIbLHBIE BOITPOCHI, UCTIONb3YSI
PEKOMEHTyeMYI0 JIUTepatypy. Eciim caMOCTOATENIBHO He YIalIoCh pa300paThcs B MaTepuaie, chopMyIupynTe
BOIPOCHI U 0OPATUTECh 32 TIOMOIIIBIO K TIPENOIaBaTe 0 Ha KOHCYJIbTAIMHY WK OJIVDKauIed JieKiyu. PeryisipHo
OTBOJIUTE BpeMsl JIsl IOBTOPEHUSI MPOMAEHHOTO MaTepualia, MpoBepsisi CBOM 3HAHUSI, YMEHUsI U HABBIKY 1O
KOHTPOJIbHBIM BOITPOCAM.

CaMOCTOs1-
TenbHas paboTa

CamocrosiTesbHasl padoTa MPOBOAUTCS C LENbI0 YIITyOJIeH!s 3HAHWI 110 AUCLUIUIMHE U ITpelycMaTpHBaeT:

- YTEeHHE CTyJAEHTaMH PEKOMEHIOBAHHOW JINTEPaTyphl M YCBOCHHE TEOPETUIECKOr0 MaTepHaa JUCIATUIIHBL,

- TIOJTOTOBKY K IPAKTHYECKUM 3aHSTHSIM, JTAOOPATOPHBIM padoTaMm;

- paboty ¢ IHTepHeT-MCTOUHUKAMU;

- TIOJTOTOBKY K Cllaue MPaKTUYECKUX paboT, BHIIOJHEHHIO TECTOBBIX 3aJaHUH U cliaye K3aMeHa.
[TnannpoBaHre BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOr0 Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUIIHBI,
CTyZI€HTaM JIyd4Ille BCEro OCYIIECTBIIATh HAa BECh CEMECTP, IIPelycCMaTprBasi MpH 3TOM PETyJIsipHOe TOBTOPEHNE
MIPOMEHHOTO MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUSX, HEOOXOOUMO PeryJIsipHO JIOTOJIHATD
CBEICHHSIMH U3 JINTEPATyPHBIX NCTOYHUKOB, TIPEACTABICHHBIX B pabouell mporpamMMe JUCHUIUTIHBL 1o Kaxaoi
U3 TeM JUIsl CAMOCTOSITEIbHOIO N3YUeHHUs], IIPUBEACHHBIX B paboyell mporpamMMe AMCLMIUIMHBI CIIelyeT CHaYasa
MIPOYUTATh PEKOMEH/IOBAHHYIO JINTEPATYPY ¥ PH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIOKEHHI, TEPMUHOB, CBEEHHM, TPEOYIOIINX 3aIOMUHAHUS U SBJISIIOLINXCS OCHOBOITOJIATAOIIMMY B 3TOW TeMe
1 [UIs OCBOEGHUS MOCNIEYIOINX Pa3aesioB Kypca.

3a4€T

YcnemHas moaroToBka K 3a4€Ty BO3MOXHA JIMIIb B C1y4ac CHUCTEMATHUECKOW CaMOCTOSATEIbHON pa60TbI B XOI€
BCETro ceMecTpa. HCHOCpeHCTBeHHO nepea 3a4€ToM HCO6X0)II/IMO MMPOYMTATh BCE KOHCIIEKThI .IICKL[I/Iﬁ " peaicHus
THUIIOBBIX 3aJad4. HpI/I pemieHn 3a}13.HPII>i B 9K3aMCHAlIMOHHOM ounere I palilMOHAJIBHOT'O UCIIOJIb30BaHU S
OTBEJIEHHOTO BPEMCHU JIy4llI€ BHaAYAJIE OTBETUTH Ha BOIIPOCHI, KOTOPHIE BHIZBIBAIOT MEHBIIIE BCETO 3any}]HeHHﬁ,
PEIIUTD paC‘{éTHI)Ie 3aJa4u, a NOoCJI€ BEPHYTHCA K 3aJaHUAM TTOBBIIIIEHHOM CJIOKHOCTH.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

KommnbloTepHblil KJtacc.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBrM ¢ TpedoBaHusmMu PI'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 04.03.01 "Xumus" u
MPOpHITIO MOATOTOBKY " XUMHUS'".

SAEKTPOHHBH
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.15.03 Cmpyxmypa KOHPOPMAUUOHHO-HENCECTNKUX
NOAUAOEPHLIX KOMNNEKCO8

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: 2025

OcHoBHas JuTepartypa:

1. IlepOuna, A. 3. Opranuyeckasi xumusi. OCHOBHO# Kypc.: yueOHuk / A.D. lllepuna, JI.I'. Maryceeuy; [Ton pexn. A.D.
[ep6unst. - Mocksa : HUI] UH®PA-M; Mutck : Hos. 3nanue, 2013. - 808 c.: un.; . - (Beiciiiee o6pa3zoBanue: BakanaBpuar).
ISBN 978-5-16-006956-2. - Tekcr : anekrponHsiii. - URL: https://znanium.com/catalog/product/415732 (nara oOpatieHus:
21.02.2025). - Pexum goctyna: o NOAMUCKE.

2. CupotkuH, O. C. DBoonys TEOpHMK XMMUYECKOrO cTpoeHus BelecTsa A.M. ByTiepoBa B yHUTapHYI0 TEOPHIO CTPOCHUS
XMMHYECKUX COeAUHEHUH (OCHOBHI equHoN xumun) : MoHorpadus / O. C. CupotkuH. - Mocksa : UHPPA-M, 2020. - 247 c. -
(Hayunas meiciib). - ISBN 978-5-16-009053-5. - Tekct : anekTponHbld. - URL: https://znanium.com/catalog/product/1036451
(mara obpamenus: 21.02.2025). - Pexum goctymna: o MoAarmcKe.

lonosHATE ILHAS JUTEpPATYpa:

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

2. lupenscon, B. I'. KeantoBast xumusi. MoJIeKyJibl, MOJICKYJISIPHBIE CUCTEMBI M TBEpJIbIE Tea : yueOHOe MocoOue ISl BY3OB :
yue6Hoe nocodue / B. I'. Llupenbcon. - 5-e nza. - Mocksa : Jlaboparopust 3Hanui, 2021. - 522 c. - ISBN 978-5-93208-518-9. -
Tekcrt : 37ekTpoHHBIH // JIaHb : 371eKTpoHHO-OMOMoTeuHast cuctema. - URL: https://e.lanbook.com/book/172254 (nata
obparenus: 21.02.2025). - Pexxum goctyna: 1jisl aBTOPH3. MOJIb30BaTe ek,

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.

«On DAEKTPOHHBI
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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 o0pa3oBaTesibHON nporpamme: 2025

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.

3AE
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