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[Iporpamma aucuuruinasl "KBantoBas xumus'"; 04.04.01 "Xumus".

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 mucimIuiMHbl paspadorai(a)(u): npodeccop, a.H. banakuna M.IO. (kadenpa opraHnueckoi 1 MeJUIMHCKON XUMUH,
Xumundeckuit tHCTUTYT MM. A.M. Bytneposa), MYBalakina@kpfu.ru ; accucrenr, 6.c. lllamua H.W. (kadenpa opraHndeckoit n
MEJUIIMHCKON XuMHY, XuMUueckuil uHCTUTYT uM. A.M. Bytneposa), NilShalin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXHBIX HayK MDY PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-3 CriocoOeH aHATM3MPOBATh HOBYIO HAYYHYIO TPOOIEMATHKY, IPIMEHSTh METOIbI ¥ CPEeJCTBA
M1aHMPOBAHMSI, OPraHU3ALMY U TIPOBEJEHIS HAYUHBIX MCCIIEJOBaHMIA B BLIOPaHHOW 00J1acTh
XMMHY M CMEXHBIX HayK

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

- OCHOBHBIE COBPEMEHHBIE METO/Ibl KBAHTOBOW XMMHHU (HEIMITUPUYECKHE U TTOJTySMIMPUIECKUE METO/IbI, TEOPHIO
(pyHKIMOHAA TUVIOTHOCTH),

- IMETb MPEJICTaBJIeHHS O MPUOTIKEHISX ¥ IOMYIIEHNSX, ICTIONIb30BaHHBIX IPH pa3paboTKe ITHX METOJIOB,
- IMeTb NpeICTaB/IeHUs 00 OrPaHUYEHHSX U BO3MOKHOCTSX Pa3HbIX METOAOB /IS MOJEIUPOBAHUS IEKTPOHHON CTPYKTYPBI
U XUMHYECKUX peaKLui

JoKeH yMeTh:

- onpeaenaTh HeoOXOAUMYIO MH(OPMALMIO U1 pacyeTa JIEKTPOHHON CTPYKTYPbI MOJIEKYJI M QHAIM3UPOBATh JAHHbIE
pacueToB;

- OPUCHTHUPOBATHCA B 06IHHpHOﬁ JIMTeparype, I/ICHOHI)3yIOIIIeﬁ JaHHBIC KBAHTOBO-XUMHNYCCKHUX PACUYCTOB

JlomxeH B1afeTh:

HaBBbIKAMM:

- KBAHTOBO-XMMHYECKUX PacUeTOB (PHM3UKO-XUMITYECKIX XapaKTEPHUCTHK BEIIECTB;
- KBAaHTOBO-XUMHUYECKOTO MOJIEIUPOBAHUSI XUMUYECKUX PeaKIui

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

MPUMEHATD IMOJYUYCHHBIC 3HAHWA HA MIPAKTUKE IJI PEIIEHHUA TCOPETUYCCKUX U IIPUKJIAJHBIX 3a/1a4

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.B.01 ductumniunsl (Moaysm)" OCHOBHOW MpodecCHOHATBHON
obpazoBaresbHOH mporpammbl 04.04.01 "Xumus (XeMouH(pOpMaTHKa U MOJIEKYJIIPHOE MOJEIMPOBaHKe)" M OTHOCUTCS K 9acTu
OIIOII BO, opmupyemoii y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUIA.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHATLIHHBI (MOYJIsI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcst

O61m1ast TpyIOEMKOCTh AUCIMTUIMHBI COCTaBIIsAeT 3 3a4eTHHIX (bie) enuHutl(bl) Ha 108 aca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM 4mKcJIe JIeKIuK - 18 yaca(oB), mpakTuyeckue 3aHATUs - 18 yaca(oB), 1abopaTopHbie
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM padoThl - O yaca(oB).

CamocrositenbHast padoTa - 18 yaca(os).
Kontpons (3auér / 3x3amen) - 54 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIIUTLUIMHBL: SK3aMeH BO 2 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
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. KBanroBag xumus. OnTHMUA3ALNSA 2 2 0 2 0 0 0 0
reoMeTpun
2. (Tema 2. KBantoBass MexaHuKa 2 2 0 2 0 0 0 0
3 Tema 3. [TpubmmkeHns KBaHTOBOM xuMun. Metox 2 2 0 0 0 0 0 0
Xaprpu.
4. [Tema 4. Meton Xaptpu-Poka 2 4 0 2 0 0 0 0
5 Tema 5. BasucHsle HAOOPH U TICEBIOIOTECHITAAITHI. 2 2 0 2 0 0 0 0
6. [Tema 6. DyIeKTPOHHBIE XaPAKTEPUCTUKU 2 2 0 4 0 0 0 0
7 Tema 7. ITomysMnupruecKkrie METO bl KBAHTOBOM 2 > 0 > 0 0 0 0
XUMUW
Tema 8. MeToap! yyeTa 3JIeKTPOHHOU KOPPEIAIHN.
8. |MeToas! TeopuH (PYHKIIMOHAA TNIOTHOCTH. 2 2 0 2 0 0 0 0
9 Tema 9. BoinosnHeHe 1 3aMTa NpaKTUIeCKON 2 0 0 2 0 0 0 18
padoTHI.
Toro 18 0 18 0 0 0 18

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. KpanroBas xumus. OuruMu3amnys reoMeTpua

Teopermueckas xumus. [Ipumenerre KBaHTOBOHN XuMuH.II0BepXHOCTh MOTEHIMAIBHOM SHeprin. ONTUMU3AIS TEOMETPHU:
ONITHIMU3AINS HYJIEBOTO TOPSAKA, ONTUMU3AIIHS TIEPBOTO TOPSIIKA (METOA CKOPEHIIIero CITyCKa, METOJT COPSKEHHBIX
rpaAMeHTOB), ONTUMHU3ALIKS BTOpOro nopsuka (meroa HeiotoHa-Pagdcona, kBazunbioToHOBCKME MeToApl, MeTod GDIIS),
KpUTEPHH CXOAUMOCTH.

Tema IMMPAKTUYCCKOI'0O 3aHATHUA - OIITUMUN3ALINA TEOMETPUN MOJICKYJIBIL.

Tema 2. KBaHTOBasI MeXaHUKA

INoctynaTel KBaHTOBOM MexaHUKH. Y paBHeHue Illpenunrepa ais atToMoB 1 Mosiekyt. JIunelinsle oneparopsl. CylnecTBoBaHME
BOJIHOBOH (DYyHKIIMH, N3MeEPsIeMble BEINYMHBI, CPeIHNAE 3HAYCHUS (PU3NUECKUX BeIMUMH. [IpUHIMIT Cyneprio3uiiiy COCTOSTHUT.
Permenne 3agaun 0 COCTOSIHMSIX OHOJIEKTPOHHOTO aTOMA. YTJIOBas M paanalibHasi 3aaun: chepuuecKkre U paguaibHble
(yHKIIMM; OpOUTATIH S-, P-, d- THIA; pafuanbHble (DYHKLMU pacrpesieseHus SJeKTPOHHOH IoTHOCTH. [TprHImn
AQHTHCHMMETPUYHOCTH.

CeMuHapcKoe 3aHATUE, JUCKYCCHSI HA TEMY: ONTUMHU3AlMs TeOMETPUM U €€ POJib B KBAHTOBOUW XMMUHU.

Tema 3. Ilpu6an>kenust KBantoBoii xumuu. Merto XapTpu.

[MocTpoeHue NpUOIMKEHHBIX PeIeHHH 3JIeKTPOHHOTO ypaBHeHusl. [Ipubmkenne BopHa-Onmenreiivepa. Anpadarindeckoe
npubmxenue. Heaqubarnyeckoe pemenre craionapHoro ypasHenus Llpenuarepa. I'paHuIpl npiMEeHMOCTH
agmadbaTrdeckoro npuomkenus. Mcxonnsle (puznieckre MpearnochuIky, CXxeMa Mo/IX0/a, TOBEPXHOCTh

NOTEHIMAJIbHON SHEPIUU siiep MOJIEKYJIbl, PABHOBECHAS TeOMETpUYecKasi KOH(pUryparusi
sIep, TApMOHMYECKOoe MPUOJIKeHre KoiebaHuit saep MosteKyJibl. OpOuTaibHOE NPUOIMKeHHe: Npub/mkeHne XapTpu.
Tema 4. Metoa Xaptpu-®oka

HetepmuHanT Csiitepa. Metox Xaprpu-Poka: odrmast ujes, cxema 1mojixo/ia, AeTepMIUHAHTHBIE BOJTHOBBIC (DYHKITHH, TTOJTHAS
SHEprust MOJIEKYJISIPHOM CUCTEMBI M OpOHTaIbHBIEe Heprun, Teopema Kynmanca. Meron Xaptpu-®Poka st cucrem ¢
3aKPHITHIMU U OTKPBITBIMU 000JI0uKami. Periennie ypasaennii Xaprpu-®oka: unciienHoe perienue, noaxoq MO-JIKAO,
nponenypa camocoriacosanus noius (SCF).

Tema npakTUYECKOro 3aHATHUA - UCIOJIb30BaHUe MeToa XapTpu-Poka.

Tema 5. BazucHble HA0OPHI H NCEBIOMOTEHIHAJbI.
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INousitue 6a3ucHOro Habopa. CistitepoBckuil Tun opoutaieii (STO). ayccos Tun opouraneit (GTO): STO-nG, nomnosckue
6a3uChl, JAHHUHIOBCKHE 0a3uchl. XapTpu-hokoBckuii npees. ek THBHbBIE TOTEHIUATB si/1ep (TICEBIONOTEHIUAIIBI).
Hay-Wadt. Cynepnosunuonnas ommoka 6a3rcHoro Habopa.

Tema MpakTHYeCKOro 3aHsATHs - BBIOOp 0a3uCHOro Habopa it PACUETOB.

TeMma 6. D1eKTPOHHbIE XapaKTePHCTHKH

SHCKTPOHHLIC XAPaKTEPUCTUKU: DJIEKTPOHHAA INIOTHOCTD, 9JICKTPOHHAA 3aCEJICHHOCTb, MaTpulla IJIOTHOCTH,
SJICKTpOCTaTI/I‘{CCKI/Iﬁ MoTeHIMal. MaJIJIMKEHOBCKHI aHAJIM3 3aCeJICHHOCTEH: 3aCeICHHOCTh aTOMa I10 MaJ'IJ'II/IKeHy,
3aCCJICHHOCTb CBA3M I10 MaJ’IJ’II/IKeHy, HEJIOCTaTKU MeToja MaJliukeHa. I[pyme METOJbI pacyeTa 3apAaaa. AHaJu3 3aCeIeHHOCTU
Ha OCHOBAHHWU DJICKTPOCTATUYECCKOI'O MOTEHIIUAJIA.

Tema nepBoil NpakTHYECKOi pabOTH - aHAIU3 3apsSIOBOTO U JIEKTPOHHOTO paclipe/ieieHus1, TeMa BTOPOi paboTHI -
HCIIOJIb30BAHKE TEOPUH aTOMOB B MOJIEKYJIE.

Tema 7. IlosysmMnupuyecKkne MeTOIbl KBAHTOBOI XMMHU

Teopust nosyaMnupruyeckux MeTofioB. VIHTerpasi nepekpoiBanus. JJByX3J1eKTPOHHbBIE MHTETPAIB - BUABI IIPUOJIMKEHUT.
[pubanxenusi, UCIoIb3yeMble B OTYyIMIMPUUECKUX MeTosiax. [IpeHebpekenne 1ByXaTOMHBIM AudQepeHIMaIbHBIM
nepekpbiBaHrem: metoasl MNDO, AM1, PM3. Orpannyenus, oomue anss MNDO, AM1, PM3.

Tema npakTHYeCcKOi paboThI - MpeJCcKa3aHie CTPYKTYPbl U Pa3JIMYHbIX SHEPreTUUYECKUX XapPAKTEPUCTUK CIOXKHBIX CTPYKTYP C
HCTIOJIb30BAHHUEM MOTyIMITMPUUECKHIX METO/IOB.

Tema 8. MeToabI yueTa 3JIeKTPOHHOI Koppesiiui. MeToapl Teopun (pyHKIHOHAJIA MVIOTHOCTH.

Mertoapl yuerta 3J1eKTPOHHOM KOpPeJIsY: 0OMEHHAs1 KOppessiiysl, KYJIOHOBCKasi Koppessuus. Metoabl Teopud (pyHKIIMOHANA
wiotHocTu. OcHoBHas uzest DFT. Teopema cymectBoBanus Xosn6epra-Kona. "JlokanbHbie" pyHkiponans (LDA).
"Henokanbubie" dyHkiponans! (NL). T'udpunabie ¢pyHkumoHasbl. dddektuBHocTh MeTonoB DFT.

Tema npakTryecKor pabOTHI - pacueT SHEPTriy U apaMeTPOB CTPYKTYPhI MOJIEKYJT C MCHIOJIb30BAaHNEM TTOCT-XapTpU(OKOBCKHX
MeTOJOB B porpaMme Gaussian, cpaBHEHHE pe3yJIbTaTOB C JaHHBIMH MeTozia XapTpu-Poka 1 sKCriepuMeHTOM.

Tema 9. BoinoJiHeHIEe U 3aIINTA IPAKTHYECKOIl padOTHL

BrinonHeHue 1 3a11MTa PAKTUYECKOH paboThl (TBOpUeckoe 3aiaHue). [IpumMeHeHre oyYeHHbIX 3HaHUM Ha MpakThKe. Beidop
a[JeKBAaTHOTO pacyeTHOro NpuommkeHus. I1oAroToBka JaHHBIX AJIs MCIOJIb30BAaHMUS B IPOrpaMMe Uil KBAHTOBO-XUMHYECKHX
pacyeToB. ONTUMU3ALMS TEOMETPUH PacCMaTpUBaeMbIX MoJieKyJl. ITonck nepexomHoro coctosiHus cucteMsl. Pacuet 6apbepa
aKTHUBALIUM.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA AJIA CAMOCTOSTEJbHON PadoThl 00yJaOMUXCs 10
JUCIHUIIIHE (MO/IYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BBIIOIHSAETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofiaBaTesisi, HO 6e3
€ro HEeMoCPeACTBEHHOro yyactust. CamocTrosiTesnbHast padoTa MoApa3aAenseTcs Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYALT KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIBHBIX TeM (pa3zieioB) JUCUUILUIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yYaloIrecs: YNTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3aJaHNUs, HANIPABJICHHbIE Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHUI 1 HAaBBIKOB,
TOTOBSTCS K TEKYIIEMY U TPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUILIMHE.

OpraHuzaiys CaMOCTOSITENIbHON padoThl 00YYaIOIINXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPaTypOl U 3JIeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3alMK M OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClielMaJINTeTa, IPOrpaMMaM MarkuCTpaTyphl (YTBEPKAEH MPUKa30M
MuHKCTEepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHOHN padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBomkcKuin)
(penepanbubIl yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeIbHOTO YUPEkKIEHHS BBICLIIETO
npogeccuoHaabHOro oobpazoBanus "Kazanckuit (IprBoskckuil) (eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBomkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOﬁ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEeICTB COAEPKUTCS ciaeayomas HHPpOpMaLus:
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- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITIMHE (MOIYJI0);

- KpUTEpHUHX OLieHNBaHUs C(hOPMUPOBAHHOCTH KOMITETEHIINI;

- MeXaHU3M (hOPMHUPOBAHUS OLIEHKH M0 JUCLUUILIAHE (MOAYJIO);

- ONMCaHME MOPSIAKA TPUMEHEHHS U TPOIIEAYPhl OLIEHMBAHUS AJIs1 KA JOTro OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKIIOYAA TpC6OBaHI/IH, MMPEeABbABIIACMbIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA Pa3JIMYHbIX TUIIOB.

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

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIsI OCBOEHHS N CIUILINHBI (MO TYJIs)
OcBoeHMe TUCIUILTHBL (MOJIYJIsl) MPEAINOJIaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM yueOHOM tepatypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe MU,

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarouecs HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHY C MPAaBMJIaMU 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

SIIC](TpOHHI)le U3aaHus JOCTYITHBI JUCTAHIIMOHHO 13 JII000H TOYKH IIpy BBEACHUN O6y‘]aIOIL[I/IMCﬂ CBO€T0 JIOTMHA U NTapoJid OT
JIMYHOTO KaOUHeTa B cucteMe "DNeKTpOHHBIH yHuBepcuTeT". I1py UCroIb30BaHUN MEYaTHBIX U3IaHUN OMOIMOTEYHbIi (hOHN
JIOJDKeH OBbITh YKOMILUIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMILISIpa) KaxkA0ro U3 U3/1aHuil OCHOBHOM JinTepaTypel U He MeHee 0,25 3K3eMIuIspa AONOIHUTEIBHON JIMTEPATyphl HA
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia JIML, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIIINHY.

INepeueHb OCHOBHOM M IOTIONHUTENIBHON Y4eOHOW IMTEPATyPbl, HEOOXOAUMOI U1 OCBOSHUS JUCLUIUTMHBL (MO/LYJIs), HAXOAUTCS
B [Ipnnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHUHU KoMIUIeKToBaHus ¢oHnoB Hayunoit 6momiorexun KOV

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX JIsI
OCBOEHHUS JUCIHILIUHBI (MO TyJIsT)

baza nanabix NIST Chemistry WebBook - http://webbook.nist.gov/chemistry

Baza gannbix Spectral Database for Organic Compounds (SDBS) - https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
Baza nanabix xumudeckux capuroB NmrShiftDB2 - http://nmrshiftdb.nmr.uni-koeln.de

Iporpamma Firefly - http://classic.chem.msu.su/gran/firefly/index.html

IIporpamma Gaussian - http://www.gaussian.com/index.htm

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéot MeToanuecKre peKoMeHIanun

JeKLMH B xopne IeKIMOHHBIX 3aHATUI BECTH KOHCIIEKTUPOBaHKUe yyeOHOro Mateprana. OOpaiats BHUMaHUE Ha
KaTeropu, (popMyIMpoBKH, PACKPHIBAIOLINE COAEPKAHUE TeX WIM UHBIX SBJICHUH U MIPOLIECCOB, HAyYHBIE
BBIBOJBI M PAKTUYECKUE PEKOMEHIALNH, TTOJIOKUTENIbHBIN OIBIT B OPATOPCKOM HCKyccTBe. KenatenpHo
OCTaBUTh B Pa0OYMX KOHCIIEKTaX MOJIs, HA KOTOPBIX AeJIaTh IIOMETKH U3 PEKOMEHA0OBAHHOM JINTEPATY B,
JOTIOJHAIONIME MaTeprall NPOCTyIIAHHOM JIEKIUH, A TAKXKe MOAYEPKUBAIOIIIE 0COOYI0 BaXKHOCTb TEX MJIM MHbIX
TEOPETUYECKUX MOTOKEHUH. 3a/1aBaTh [TPENOAABATENIO0 YTOYHSIOIIE BOIIPOCH C LIEJIBIO YSICHEHHS] TEOPETUUECKHUX
TIOJIOKEHUH, pa3pelleHns CIOPHBIX CUTYaluH.
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Bujg paéor MeToanuyeckue peKOMeHIalu

npakTryeckue | [To pe3ynbraram Kaxmaoro npakTHUECKOTro 3aHATHS JOJDKHBI 0(pOPMIISTBCS OTYeThl. OTYeT T0JKEeH

3aHSATUSA COOTBETCTBOBATH ClIeyIOIINM TpeboBaHuAM: 1. OTder 1o JadopaTopHOi paboTe HOJKEH COAEpkKaTh CIAEAYyIONIre
paszensr: a. [lata BeIOTHEHMS JlabopaTopHO# padoTsl b. Hazeanue nmadoparopHoit padoth ¢. e nadopaTopHoi
padots! d. 3agaun 1a00paTOPHOI PadbOTH ¢. MaTepualisl, UCIIOJIb30BABIIIAECS ISl BHITOJTHEHHS TA00PaTOPHOM
padoTs! (mporpaMmsl, ucxoansie (aiinl) f. [TosramHoe u3noxeHue rpouenypsl (3ran 1, aramn 2) g. Pesyabrarst
padoTsl (+ Tabmuipl, rpaduKy, WUTIOCTpaluH, eciu Tpedytorest) h. Beieoas! 2. I1py Hamvicanuu ordera 1o
J1a00PaTOPHOU PadOTe AOJIKEH OBITh HCIOIL30BAH HAYYHBIN CTHIIb PEUU
(https://ru.wikipedia.org/wiki/Hayunslii_cTuib). 3. BeIBOJbI JOKHBI COOTBETCTBOBATD 3asIBJIEHHBIM 1I€JIU U
3a7a4aM paboTBI, a TaKXKe MOJTyYeHHbIM pe3ysbraram. 4. Llens n 3anaun 10IKHBI OBITh C(OPMYJIMPOBAHbI YETKO,
SICHO, JIJAKOHMYHO U COOTBETCTBOBATH TeMe (Ha3BaHMIO) paboThL. 5. DTarbl paboThl IOTKHBI ObITh TIPECTaBIIEHbI
TIOJTHOCTBIO0, ChOPMYJIMPOBAHBI YETKO, SICHO, JJAKOHUYHO. 6. Pe3ynbTaThl TOKHBI OBITH TIPECTABIIEHHI
TIOJTHOCTBI0, C(hOPMYJTMPOBAHBI IOHATHO, YETKO, SICHO, JAKOHUYHO, €CJI HEOOXOANMO, C UCTIOIb30BaHUEM
WJLTIOCTPATHBHBIX MaTepUasioB (He 3a0bIBaeM PO HyMEpalMIO PUCYHKOB U TaOJIHILI M TIOMHCH K HUM!).

CaMOCTOSI- CamocrosTesbHas padoTa NPOBOAUTCS C LEbI0 YITyOJIeH!s 3HAHWIH 110 AUCLMIUIMHE U ITpelycMaTpHBacT:
TeJIbHas padoTa | - YTeHHe CTYJCHTaMU PEKOMEHI0BAHHOM JINTEPATyphl U YCBOSHHE TEOPETHYECKOTO MaTepraia AUCLIUIVHEL;
- IOATOTOBKY K MPAaKTHUYECKUM 3aHATHUSAM, YCTHBIM OIPOCaM;
- paboty ¢ HTepHeT-UCTOUHUKAMH;
- IOATOTOBKY K c/laue 9K3aMeHa.
[TnannpoBaHre BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOT0 Ha M3y4YeHHe HACTOSIIEeH JUCLUTUINHBI,
CTyZIEHTaM JIy4Ille BCEro OCYIIECTBIIATh HAa BECh CEMECTP, IIPelyCMaTprBasi pH 3TOM PETyJIsipHOE TOBTOPEHNE
MIPOMIEHHOTr0 MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUX, HEOOXOOUMO PeryJIsipHO JIOTIOJIHATD
CBE/ICHUSIMHU U3 JIMTEPATYPHBIX MCTOYHHUKOB, IPEACTABIEHHBIX B pabouell mporpamMMe AMCUMIUIMHEL 'KBaHTOBas
xumus'. [1o Kaxmoi U3 TeM Uil CaMOCTOSATEIbHOIO N3YYeHHs], IIPUBEECHHBIX B pabouell mporpamMmme
JWCLMTUIMHBL, ClleqyeT CHavyajla MpOYUTaTh PEKOMEHIOBAHHYIO JIUTEPATyPy U IPH HEOOXOJUMOCTH COCTABUTh
KpaTK1{ KOHCTIEKT OCHOBHBIX MOJIOXKEHUI, TEPMHHOB, CBEZICHHUH, TPEOYIOIINX 3aTIOMUHAHUS U SIBJISIOIIUXCS
OCHOBOIIOJIATAIOIIMMHY B 9TOH TeME U 11 OCBOECHHSI ITOC/IEAYIOIINX Pa3aesioB Kypca.

9K3aMeH [Ipu nmoAroToBKe K 9K3aMeHy HEOOXOIMMO ONMPAThCs Ha JIEKIIMU U pEKOMEH/IOBaHHYIO JIUTeparypy. BHavane
cJieyeT MPOCMOTPETh BECh MaTeprall 10 CJaBAEMOM TUCLMILUIMHE, OTMETHUTD /ISl ce0s1 TPYJHBIE BOITPOCHI.
O6s13aTesbHO B HUX pazoOparhes. B 3akimoueHue ere pas 11e1ecoo0pa3Ho TTOBTOPUTH OCHOBHBIE TIOJIOKEHHSI.
Kaxpit 9K3aMeHaIMOHHBINA OWIIET COIEPKHUT JIBa BOIPOCa.

10. IIepeyeHs H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILTIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /IJIsI 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomemeHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00Y4AIOIIMXCs, YKOMILIEKTOBAHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAIKIIIOUeHUs1 K ceTu "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JaTOYHbIX MATEPUAJIOB.
MynbTUMeINIHHAS 8y IUTOPHSL.
KommnbloTepHBIil KJtacc.

12. CpeacrBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIeYIOIIe METO/IbI U TEXHOJIOTUH, O0JIerJyaroiime
BOCIpHSITHE MH(DOPMALIK 00yYAIOIIMMUCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMU 37I0POBbSI:

3AE
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;
- IPUMEHEHHE JIUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadr MH(GOpPMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvalolerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHbI /15 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, TPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIaJaMH U 3aIIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHu3alUK KOJUIEKTUBHOM paboThI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

IIporpamma cocraBnena B coorBerctBu ¢ TpedoBanussMu PI'OC BO u yyeOHbIM ianoM 1o Harpasienuo 04.04.01 "Xumvusa" u
MarucTepckon nporpamme "XeMouH(popMaTUKa U MOJIEKYJISIPHOE MOJEIMpOBaHue" .

SAEKTPOHHBH
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[Iporpamma aucuuruinasl "KBantoBas xumus'"; 04.04.01 "Xumus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 Keanmosas xumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSTNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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