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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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[IporpamMmy rictMIUIMHBL pa3padoTai(a)(u): JOoLeHT, K.H. (qoneHt) Mamxunos T.U. (kadenpa opraHn4ecKoi U MEMIIMHCKON
XxuMuH, XuMudeckuil ”HCTUTYT UM. A.M. Bytieposa), Timur.Madzhidov@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-3 CriocoOeH PUMEHSITh PACUYETHO-TEOPETUIECKIE METO/IbI /ISl U3YyUYEeHHS CBOMCTB BEILECTB U

[POLIECCOB C UX YYaCTHEM, HCIIOJIb3Ysl COBPEMEHHOE IIPOrpaMMHOE o0ecrieueHne 1 0asbl
MaHHBIX TPOECCHOHATBHOTO Ha3HAYEHUS;

OIIK-4 CriocoOeH TIaHNpOoBaTh padOTHl XMMHUUECKOH HAIllpaBJIeHHOCTH, 00pabaThiBaTh 1
MHTEPIPETUPOBATH MOJTyUEHHbIE PE3YJIbTATHI C MCIIOJIb30BAaHUEM TEOPETUIECKMX 3HAHWI 1
MPaKTHYECKUX HaBBIKOB PELIEHHsI MaTeMAaTUIECKHX U (PM3MUYECKUX 3a7ad:

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

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

- UIMeTb IIpeJCTaB/IeHNs O IPUOIVIKEHUAX U JIOIYLIEHUAX, UCIIOJIb30BaHHbIX IIPU pa3paboOTKe STUX METO/IOB,
- UIMeTh NpeJcTaB/IeH!s 00 OrpaHUYEHHUSIX ¥ BO3MOXKHOCTSIX Pa3HbIX METOIOB Ul MOJEIUPOBAHUS JIEKTPOHHON CTPYKTYPHI
U XUMHYECKUX peaKLui

JoKeH yMeTh:

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

- OPUECHTHUPOBATLCA B O6IJ.II/IPHOIZ JiTeparype, HCHOHL3yIOIHeI>i HaHHbIC KBAHTOBO-XUMUNYECKHX PACUCTOB

JlomxeH B1afeTh:

HaBBbIKAMM:

- KBAaHTOBO-XMMHUYECKUX PACUETOB (PU3UKO-XUMHUYECKIX XapaKTEPUCTHK BEUIECTR;
- KBaHTOBO-XMMHUUYECKOT0 MO/IEJIMPOBAHU S XUMUUECKUX PEeaKIIUid

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

HanHas aucuurimHa (MoayJib) BKJoueHa B paszaen "b1.0.19 ductumiunel (Moaysm)" OCHOBHOM MpodecCHOHATLHON
obpasoBaresbHOI mporpammbl 04.05.01 "PyHnameHTa bHAS ¥ IpUKIaaqHast XumMus (OyHIaMeHTa bHAsT XUMUST: MaTepUaITbl
Oymyiiero)" u OTHOCUTCs K o0st3arenbHo# yacti OITOIT BO.

OcBaunBaerca Ha 5 Kypce B 9 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 padota - 57 yaca(oB), B TOM YHCJIe JIEKIUK - 28 Jaca(OB), MpakTHYECKUe 3aHATUs - 28 yaca(oB), JabopaTopHbIe
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM paboThl - 1 yaca(os).

CamocTrositenbHass padoTa - 51 gaca(oB).
Kontpons (3auér / s3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUILUIMHEL: 3a4eT B 9 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 | popme | Bcero | cpopme | Oora
1. Tema 1. OnpeneneHue TpEXMEPHON CTPYKTYPHI 9 2 0 2 0 0 0 4
MOJIEKYJI
7 Tema 2. ITocTyaTel KBAHTOBOM MEXaHUKU 9 5 0 2 0 0 0 5
3 Tema 3. OpbuTanbHOe NPHOIIKEHNE U METO/ 9 3 3 0 0 0 0 4
Xaptpu
4. Tema 4. YdueT aHTUCUMMETPHUX BOJTHOBOH (DYHKITHH 9 4 4 4 4 0 0 4
u Metop Xaprpu-Poka
Tema 5. BazoBble TOHATHS KBAHTOBOXMMUYECKOTO
5 |MonempoBanus: 6a3rcHble HAOOPHI, 9 5 3 6 6 0 0 4
" |cyneprniosumonHas ommoka
6. Tema 6. DIEKTPOHHBIE XaPaKTEPHCTHKHI MOJIEKYI U 9 3 0 4 0 0 0 4
UX BBIUMCIICHUE
7 Tema 7. Ilonysmnupuueckrie METObI B 9 3 0 2 0 0 0 5
MO/IEJIMPOBaHUN
3. Tema 8. Teopus pyHKIIMOHAJIA TIOTHOCTH U €€ 9 3 0 > 0 0 0 5
MIPUMEHEHHE
9 Tema 9. BoinosHeHMe U 3a1uTa NPaKTUIECKON 9 0 0 6 0 0 0 16
paboThI
l1Toro 28 10 28 10 0 0 51

4.2 Coaep:xaHue JUCHHUIIMHBI (MOIYJIs1)
Tema 1. OnipegesieHne TPEXMEPHOI CTPYKTYPBI MOJIEKYJI

Teopermueckas xumus. [Ipumenerre KBaHTOBOHM XuMuH.II0BepXHOCTh MOTEHIMAIBHOM SHeprin. ONTHMU3AINS TEOMETPHU:
OINITHMU3AIHS HYJIEBOTO TOPSIKA, ONTUMU3AIIHS MIEPBOTO TOPSIIKa (METOA CKOPEHIIIero CITyCKa, METOJI COPSKEHHBIX
rpaAMeHTOB), ONTUMU3ALIKS BTOpOro nopsuka (meroa HeiotoHa-Pagdcona, kBazunbloToHOBCKME MeToApl, MeTod GDIIS),
KpUTEPHH CXOAUMOCTH.

Tema IMMPAKTUYCCKOI'o 3aHATHUA - OIITUMUN3ALINA TEOMETPUN MOJICKYJIBI.

Tema 2. IlocTyaaTel KBAaHTOBOI MeXaHUKH

INoctynatel KBaHTOBOW MexaHUKH. Y paBHeHue Illpenunrepa ais atToMoB 1 Mosiekyit. JIunelinsle oneparopsl. CylnecTBoBaHME
BOJIHOBOH (DYyHKIIMH, N3MEPsIeMble BETNYMHBI, CPEIHNAE 3HAYCHNs (PU3NUECKUX BeIMUMH. [IpUHIMIT Cyneprio3uiiiy COCTOSTHUT.
Permenne 3agaun 0 COCTOSIHMSIX OHOJIEKTPOHHOTO aTOMA. YTJIOBas M paanalibHasi 3aaun: chepuuecKre U paguaibHble
(yHKIIMM; OpOUTATIH S-, P-, d- THIA; pafuaibHble (PYHKLMK pacrpesiesieHus SJeKTPOHHOH IoTHOCTH. [TprHImn
AQHTHCHMMETPUYHOCTH.

CeMuHapCKOe 3aHATUE, JUCKYCCHSI HA TEMY: ONTUMHU3AlMs TeOMETPUM U €€ POJib B KBAHTOBOW XMMUHU.

Tema 3. OpourajbHoe NpUOGIMKeHNe H MeTo] XapTpu

[MocTpoeHue NpUOIMKEHHBIX PeleHHH 3JIeKTpOHHOTo ypaBHeHusl. [Ipubmkenne BopHa-Onmenreiivepa. Anradarindeckoe
npubmxenue. Heaqubarnyeckoe pemenre craionapHoro ypasHenus Llpenunrepa. I'paHuipl npiMeHMOCTH
agmadbaTrdeckoro npuomkenus. Mcxonnsle (puznieckre MpearnochuIky, CXxeMa Mo/IX0/a, TOBEPXHOCTh

NOTEHIMAJIbHON SHEPIUU siiep MOJIEKYJIbl, PABHOBECHAS FeOMETpHYecKasi KOH(pUryparusi
s7Iep, TApMOHMYECKOoe MPUOJIKeHre KoebaHuit saep MosteKyJibl. OpOuTaibHOE NpUOIMKeHHe: Npub/mkeHne XapTpu.
Tema 4. YueT aHTHCUMMETPUH BOJHOBOU (pyHKIuu U MeTo 1 XapTpu-Poka

HetepmuHanT Csiitepa. Metox Xaptpu-Poka: odimast ujes, cxema 1mojixo/ia, IeTepMIUHAHTHBIE BOJTHOBBIC (DYHKITHH, TTOJTHAS
SHEprusi MOJIEKYJISIPHOM CHCTEMBI M OpOHTaIbHBIE Heprur, Teopema Kynmanca. Meron Xaptpu-®oka st cucrem ¢
3aKPHITHIMU U OTKPBITBIMU 000JI0uKam. Perienne ypasaennii Xaprpu-®oka: unciienHoe perienue, noaxoq MO-JIKAO,
nponenypa camocoriacosanus noius (SCF).
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Tema IMPAKTUYCCKOI'0 3aHATHUA - UCIIOJIb30OBAHUE METO1a XaprI/I-q)OKa.

Tema 5. BazoBble NOHSITHS KBAHTOBOXHMIY€CKOT0 MO/IeJJMPOBaHNsI: 0a3MCHbIE HA0OPbI, CyNepPIoO3NINOHHAST
ommnoKa

Moustre 6a3ucHoro Hadopa. CisutepoBckuii Tun opdutaneii (STO). [ayccos tun opouraneit (GTO): STO-nG, noruioBckue
6a3uChl, JAHHUHIOBCKKE 0a3uchl. XapTpu-hokoBckuii npees. ek THBHBIE TOTEHIUATB si/iep (TICEBAONOTEHIUAIIBI).
Hay-Wadt. Cyneprniosuiironsas ommoka 6a3ucHoro Hadbopa.

Tema mpakTHYECKOTo 3aHSITUSA - BHIOOP 0a3UCHOro HaOOpa /ISl PACUCTOB.

Tema 6. aeKTPOHHbIE XapAKTEePHCTHKH MOJIEKYJ H UX BHIYUCJIEHNE

SHGKTPOHHHC XAPAKTEPUCTUKU: IJICKTPOHHAA INIOTHOCTD, JICKTPOHHASA 3dCEJIECHHOCTDb, MATpULla INIOTHOCTH,
QHCKTpOCTaTH‘ICCKI/Iﬁ IIOTEHIIMAJ. MaIMKeHOBCKUI aHAIN3 3aCEJIEHHOCTEN: 3aCeJIEHHOCTh aTOMAa I10 MaIIJII/IKCHy,
3aCCJICHHOCTD CBA3U I10 Ma)UII/IKeHy, HEIOCTATKU METOdA MankeHa. prI‘I/IC METOAbI pacyucTa 3apdaaa. Ananms 3aceJIeHHOCTH
Ha OCHOBAHUMU IJICKTPOCTATUICCKOI O MOTCHIHAJIA.

Tema nepBoﬁ HpaKTH‘leCKOfI pa60TbI - AHaJIM3 3apsAJ0BOro U 9JIEKTPOHHOI'O paclpeac/iCHus, TEMa BTOpOIjl pa60TbI -
HCTIOJIb30BAHUE TEOPUN aTOMOB B MOJICKYIJIC.

Tema 7. IlosysMnupuyeckne MeTOabl B MOJ€JTUP OBAHUHI

Teopust MOTyIMITUPUIECKUX MeTOJ0B. VIHTerpasl nepekpeiBaHUs. [IBYX3IeKTPOHHBIE HHTETPAJTBI - BUIBI TPUOIIKCHUI.
[IpubmkeHns, UCMOIb3yeMble B TOJTYIMITUPUIECKUX MeTonax. [IpeHeOpekeHre TByXxaTOMHBIM An( e peHITHATEHBIM
nepekpeiBanueM: Metogpl MNDO, AM1, PM3. Orpanuyenusi, oouiue qjiss MNDO, AM1, PM3.

Tema npakTrueckor paboTHl - peJICKa3aHue CTPYKTYPHI U Pa3JINUHbIX SHEPIeTUYECKUX XaPAKTEPUCTUK CIIOKHBIX CTPYKTYP C
UCIIOJIb30BAHUEM IOJTySMITMPHUYECKUX METOIOB.

Tema 8. Teopusi (pyHKIIHOHAJIA NJIOTHOCTH U €€ MPUMeHeHue

Mertoapl yueTa 31eKTPOHHOW KOPPEJIsIMY: 0OMEHHAs1 KOppeJIslysl, KYJIOHOBCKas KoppeJssinusl. Metoapl Teopud (pyHKIIMOHANA
rtotHoctH. OcHoBHas naest DFT. Teopema cymmectBoBanust XosHOepra-Kona. "Jlokanbabie” (pynkumonanst (LDA).
"Henokanbuble" dyHkironans! (NL). 'nopunasie ¢pyHkumoHassl. d¢dextuBHOCTS MeTonoB DFT.

Tema npakTH4YecKoi pabOTHI - pacyeT SHEPTUM U IAPAMETPOB CTPYKTYPBl MOJIEKYJI C UCTIONB30BAHMEM HOCT-XapTpUOKOBCKHX
MeToJI0B B nporpamMme Gaussian, cpaBHEHHE pe3yJIbTaTOB C JaHHBIMU MeTona XapTpu-Poka 1 9KCepuMEHTOM.

Tema 9. BoinoJiHeHNe H 3aIUTA NPAKTHYECKOH PadoThI

Brimonnenne n 3alumra HpaKTH'—IeCKOﬁ pa6OTI>I (TBOp‘-IeCKOC SaHaHI/IG). HpI/IMeHeHI/Ie MOJTyYE€HHBIX 3HAHUH Ha IMMPpaKTHUKE. BLI60p
AJIEKBATHOT'O paCY€THOI'O HpI/I6J'[I/DK€HI/IH. HOHFOTOBKa HJaHHBIX IJI UCHIOJIb30BaHUS B IMTPOrpaMMe 1Jid KBAHTOBO-XUMUYECKUX
pacueToB. OHTI/IMI/ISaL[I/IH TEOMETPHUU PACCMATPUBACMBIX MOJICKYJI. ITownck MEePEXOJHOr0 COCTOAHUA CUCTEMBI. Pacuer 6ap1>epa
aKTHUBallyu.

Cnucok NpHKpenIeHHbIX K JJaHHOM THCHUILINHE (MO/1YJII0) JIEKTPOHHBIX KYPCOB 1 CTOPOHHUX PECYPCOB

* LMS Moodle: https://edu.kpfu.ru/course/view.php?id=5292 (5292) |9—171 ceMecTp

5. IlepedyeHb y4eOHO-METOAUUECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloMXCsl BBITIOJIHIETCS MO 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuyactust. CamocrosiTenbHas paboTa MojpasensieTcs Ha CaMOCTOATEbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTesibHasl paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MIPOpadOTKY TeM (pa3JielioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMocTosiTebHON paboThl 00yYaloyecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHMs1, HAITPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U TPOMEKYTOUHOMY KOHTPOJIIO 0 JUCLIUILIIHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

[Nopsiok opraHu3aLuK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEILHOCTH IO 00pa30BaTeIbHbIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajiaBpuara, mporpaMMaM CrielMajMTeTa, porpaMMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MuHucTepcTBa HayKH U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucTepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTHBH3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHHI "

VYcraB (eaepaibHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHoro yupexaenus "Kazanckuii (ITIpuBoBKCK M)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaabHOro rocyJapcTBEHHOTO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"
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JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

POoHJI OLICHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOIjl aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU 10 JUCIUILIMHE (MOJYJIIO);

- OMUCaHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEABbABIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMIHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOYJIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOYJISI) TIpEIIOoIaracT u3y4eHne OCHOBHOW M JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 1oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmorexke um. H.U. JlobaueBckoro. OOyyalomuecs nojydaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YNTaTeIbcKUM OWJIeTaM B COOTBETCTBHM C MPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy MCoNb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OZHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENNBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMA JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AUMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Baza gannbix NIST Chemistry WebBook - http://webbook.nist.gov/chemistry

Baza mannbix Spectral Database for Organic Compounds (SDBS) - http://riodb01.ibase.aist.go.jp/sdbs
bBaza ganHbIx xumudeckux casuroB 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

DJIeKTPOHHBIN 00pa30BaTENbHBIN pecypc XeMOonH(pOPMATHKA U MOJIEKYJISIPHOE MOJIEJIMPOBAHUE -
http://zilant kfu-elearning.ru/course/view.php?id=376

9. MeToandecKne YKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLINHU B xo/1e TeKIIMOHHBIX 3aHATUR BeCTH KOHCIIEKTUPOBaHUe yaeOHoro Matepuana. OOpamiath BHUMaHUE Ha
KaTeropuu, GOpMyJIMPOBKH, PACKPHIBAIOIIME CO/IEPKAHKUE TEX WM UHBIX SIBJIEHUI U MTPOLECCOB, HAyYHbIE
BBIBOJIbI U IPAKTUUYECKUE PEKOMEH AN, TTOJIOKUTENBHBIN OMBIT B OpaTOPCKOM UCKYccTBe. KenareabHo
OCTaBHTh B PaOOUMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTypBHI,
JIOTIOJTHSIIONIIE MAaTePUaT TIPOCTYIITIAHHON JICKITHH, a TAKKe MOJUEePKHUBAIOIIIE OCOOYIO BAXKHOCTh TeX WA MHBIX
TEOPETUUYECKUX MOJIOKEHUH. 3a/1aBaTh MPENoIaBaTeli0 YTOUHSIOIIME BOIIPOCH! C LEJIbI0 YSICHEHUS] TEOPETUUECKUX
TMOJIOKEHUI, pa3pellieHus] COPHbBIX CUTYaIUM.
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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;
- TIOJTOTOBKY K MPAKTHYECKUM 3aHSTHSM, YCTHBIM OIPOCaM M KOHTPOJILHOM padorTe;
- paboty ¢ HTepHeT-UCTOUHUKAMH;
- TIOJTOTOBKY K claue MPaKTUYECKUX paboT, 3aluTe NPaKTHYECKOH paboTh, caye 9K3aMeHa, BHITOJHEHHE
JOMAIIIHETO 3aJaHNs.
[TnannpoBaHre BpeMEHU Ha CaMOCTOATENbHYIO paboTy, HEOOXOAMMOTO Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUINHBI,
CTyZIEHTaM JIyd4Ille BCEro OCYIIECTBIIATh HAa BECh CEMECTP, IIPelycCMaTprBasi IpH 3TOM PETyJIsipHOE TOBTOPEHNE
MIPOMIEHHOTr0 MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUX, HEOOXOOUMO PeryJIsipHO JIOMOJIHATD
CBE/IEHUSIMU U3 JIMTEPATyPHBIX NCTOYHUKOB, IIPEACTABIEHHBIX B paboueil mporpamMMe AUCHMIUIMHEL [1o kaxmon
U3 TeM JUIsl CAMOCTOSITETIbHOIO N3YYeHUs], IPUBEEHHBIX B pabouel porpamMMe IMCLMIUIMHEL, ClIeqyeT CHayasa
MIPOYUTATh PEKOMEHIOBAHHYIO JINTEPATypy ¥ NPH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIOXKEHUH, TEPMHUHOB, CBE/IEHHUH, TPEOYIOIINX 3aTIOMUHAHUA U SIBJISIIOIIMXCS. OCHOBOIIOJIATAIOIMMH B 9TOH TeMe
1 [U1s OCBOEHUS MTOC/IEIYIOIINX Pa3aesioB Kypca.

3a4er INoaroroBka Kk 3a4eTy CrIOCOOCTBYET 3aKPETUIEHHUIO, YIITyOIeHNI0 1 0O00IEHUIO 3HAHUH, TTOJIy4aeMBbIX, B TIporiecce
00yYeHHsI, a TAKXKe TPUMEHEHHIO UX K PEIIeHUI0 MPaKTUIECKUX 3a1a4. ['0TOBSICh K 3a4eTy, CTY/ICHT JIMKBUAUPYET
UMeIIuecs MpoOesTbl B 3HAHUSX, YIITyOJIsIeT, CUCTeMATH3UPYET U YIIOPsI0YMBacT CBOU 3HaHus. Ha 3auete
CTYJICHT IEMOHCTPUPYET TO, YTO OH MPHOOPEN B Mpoiiecce OOyUeHHUs 10 KOHKPETHO! y4eOHOoH aucrmrumHe. [Ipu
MOATOTOBKE K 3a4€Ty HEOOXOANMO 0O3HAKOMUTCS CITUCKOM BOIIPOCOB K 3a4€Ty, TOBTOPHO O3HAKOMHUTCS C
JIEKLIIMOHHBIM MaTepHajIoM, CHCTEMAaTU3MPOBaTh MH(pOpManuio 1o Kypcy. Ocoboe BHUMaHKE CIIeyeT YASIUTh
paszenam Kypca, U3yUYeHHBIM CaMOCTOSITEIFHO Y BBI3BIBABIIIMM HAUOOJIBIIIE 3aTPyJHEHHE TIPH TEOPETHUECKOM
U3YYEeHUH U pellieHNH MPaKTUUECKUX 3aau.

10. IIepeyens HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHHA 00Pa30BaTeJbHOr0 NMpoecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX ITPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

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

MarepraibHO-TEXHHUECKOE 00ecTieueHre 00pa3oBaTeILHOTO TPOIIECCa TT0 JUCIUILTAHE (MOYJTO) BKIIIOUAET B ceOs CIIeqyIONIne
KOMIIOHEHTHI:

[NomereHust 4151 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTd "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

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

Komnborep 1 npuHTeEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeINIHHAS 8y IUTOPHSL.
KommnbloTepHBIit KJtacc.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYNBAIOIINX BO3MOXHOCTh OCBOSHHS HABBIKOB M YMEHHH, (pOpPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHU U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM tutanoM 1o criermanbioctu: 04.05.01
"dyHgaMeHTaNbHAs U MPUKJIaAHas XUMUS'" ¥ crienanu3anuy "®yHaaMeHTaIbHash XMMHSL: MaTepualibl Oyaymero”.

SAEKTPOHHBH
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4. Kouenaes, b. 1. KpanToBas teopus : kKoHcnekT jekuuii / b. V. Kouenaes ; Kazan. ¢enep. yu-1, Ua-1 pusuku, Kagd teoper.
(uzukm .- [2-e u3a., nepepad., nom. u ucnp.] .- Kazans : [Kazanckuii yausepcurert], 2013 .- 222 c.

JomnmoJHUTEILHAS IUTEpATypa:

1. Inoneckuit, 3. B. AtomHas ¢usuka : yyeOHuK : B 2 Tomax / 3. B. [lInonbekwmit. - 6-e u3g, crep. - Cankr-IlerepOypr : Jlaus,
2021 - Tom 2 : OcHOBBI KBAaHTOBOW MEXaHUKH W CTPOEHUE JIEKTPOHHON 000J10uKH aTtoma - 2021. - 448 c. - ISBN
978-5-8114-1006-4. - Tekcr : a5eKTpoHHbIH // JIaHb : 351eKTpoHHO-OMbIMOTEeYHas cucTeMa. - URL:
https://e.lanbook.com/book/167795 (nara o6pamenus: 24.05.2021). - Pexxum octyna: Juist aBTOpH3. TOJIb30BATEIEH.

2. 6parumos, Y. M. OCHOBBI KOMITBIOTEPHOT'O MOJIEIMPOBAHHUsI HAHOCUCTEM : yueOHoe nmocodue / . M. M6parumos, A. H.
Kosmos, 10. ®. Hazapos. - CankT-IlerepOypr : Jlanp, 2021. - 384 c. - ISBN 978-5-8114-1032-3. - TekcT : 9:1€KTpOHHBIH //
Jlanb : anexTpoHHO-OMbGMOTeuHas cuctema. - URL: https://e.lanbook.com/book/167744 (nata obparuenust: 24.05.2021). -
Pexum moctyna: ajst aBTOpuU3. MOIb30BaTENeH.
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Iporpamma mucimruiunel "Keanrosas xumus"; 04.05.01 "®yngameHTanbHas U NpUKJIaJHasg XUMUA'" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.19 Keanmosas xumus

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

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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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