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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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IIporpamMmy aucimIUTMHEL pa3padoTai(a)(u): goneHT, K.H. (moueHT) [lteipiua B.I'. (Kadenpa Heopranmyeckoit xumuu,
Xumnueckuid THCTUTYT uM. A.M. Bytneposa), Valery.Shtyrlin@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
OIIK-1 CriocoOeH BBINOJHATH KOMIUIEKCHBIE SKCTIEPUMEHTAIIbHBIE M PACUETHO-TEOPETUYECKHE

icCrieOBaHusI B N30PAHHOM O0NACTH XMMHH HJIM CMEKHBIX HAYK C UCIOJIB30BAHUEM
COBPEMEHHBIX MPUOOPOB, IPOrPAMMHOr0 0OecTieueHust 1 6a3 IaHHBIX MPOQECCUOHATBHOTO
Ha3HAYCHMST

OIIK-2 CriocoOeH aHAIM3MPOBaTh, MHTEPIIPETUPOBATH M 0000IIATh Pe3YJIbTaThl SKCIEPUMEHTATBHBIX
1 pacYeTHO-TEOPETHUYECKMX padoT B M30paHHOM 001aCTH XMMUH I CMEXKHBIX HayK

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

- OCHOBBI T€OMETPHUECKOr0 U aJIreOPandyeckoro MOAX0I0B K TEOPUM CUMMETPUH ISl MOJIEKYJT U TBEPIBIX TET;

- OCHOBBI COBPEMEHHBIX METO/IOB OIMCAHUS XUMUUYECKOU CBSI3HU;

- TIpe/ICTaBJIeHUs1 00 OCOOSHHOCTSIX PA3JIMYHBIX THIIOB XMMUYECKOH CBSI3U B ra30BoM (ha3e U KOHJEHCHPOBAHHOM COCTOSTHHU.

JoKeH yMeTh:

- AHAJIM3UPOBATh JAaHHBIE PAaCYETOB IIapaMETPOB XUMHUYECKOM CBS3U BEILIECTB B Pa3IMYHBIX arp€raTHbIX COCTOAHUSAX;
- OPUCHTHUPOBATLCA B JIMTEPATYPE, KaCElIOHlefICH OIMMCaHUs pas3IMYHbIX TUIIOB XAMUYECKOM CBSI3H.

I[OIDKGH BJIag€Th:

- OIMMCaHNs CUMMETPUU MOJIEKYJT U TBEPABIX TEIT;
- pacuy€ToB mapaMeTpoB XMMHYECKOH CBA3U BEUIECTB B PA3JIMYHBIX arperaTHbIX COCTOAHUSAX.

JlokeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- IPUMEHSATh TEOMETPUUYECKUI 1 aNreGpandecKuil MOAXObl K TEOPHU CUMMETPUH [JIs1 XaPAKTEPUCTUKU MOJIEKYJT M TBEPIbIX
Tew;

- ACTIOJIb30BATh OCHOBBI COBPEMEHHBIX METOJJOB OITMCAHMS XMMUIECKOU CBSI3U MOJIEKYJI, CYIIPAMOJIEKYJISIPHBIX CTPYKTYp U
TBEPIBIX TET;

- 060y>K,HaTI) 0COOEHHOCTH Pa3JIMYHLIX TUIIOB XUMHYECKOH CBSI3M B IT'a30BOM (1)2136 1 KOHJEHCUPOBAHHOM COCTOAHUU;
- AHAJIM3UPOBATH JAHHBIC PACUCTOB MMAPAMETPOB XUMHUYECKOU CBSI3U BEHICCTB B PA3JIMYHBIX aI'PETATHBIX COCTOSAHUAX
- OPUCHTHUPOBATLCA B JIUTEPATYPE, KaCZlK)H.[eﬁCfI OlNMrcCaHus pas3IMYHLIX TUIIOB XUMHYECKOI CBA3U,

- paCCYUTBIBATDb IapaAMETPbL XUMUYECKOU CBSI3U BEHICCTB B PA3JIMYHBIX aI'PETATHLIX COCTOSAHUAX.

2. MecTo nucuumiuabl (MoayJas) B ctpykrype OIIOII BO

HanHas quciuIuivHa (MOAyJib) BKodeHa B paszaen "B1.0.04.02 Jucuunanze! (MOgyIM)" OCHOBHOM NPogheCCHOHATBHOM
ob6pazoBarenbHoOl nporpammsl 04.04.01 "Xumus (Opranuueckasi, 3JIeMEHTOOPraHUYEcKasi U MEIMIMHCKAs XUMUs)" 1
OTHOCHUTCS K o0s3arensHon yact OTTOIT BO.

OcBauBaerca Ha 1 kypce B 2 cemecTpe.

3. O0beM qucHUIIIHHBI (MO/IYJisI) B 3aY€THBIX €IHHHUIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O06m1ast TPyI0OEMKOCTh AUCIUTUTMHBI COCTaBIseT 4 3a4eTHHIX (bie) enuHuIl(bl) Ha 144 daca(oB).
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KonraktHas padora - 41 yaca(oB), B ToM uwciie Jiekiun - 20 gaca(oB), mpakTudeckue 3aHATus - 20 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - 1 yaca(oB).

CamocrosrtenbHas padota - 103 yaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma MpOMekyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT BO 2 ceMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
Tema 1. Teopust cummeTpun B IPUMEHEHUU K
1. |npoGiemam XxuMUUECKOM CBsi3u: [ eomMeTpryecKuii 2 2 0 2 0 0 0 10
TIOAXO/L
Tema 2. Tema 2. Teopusi CHMMETpUH B
5 |puMeHeHuH K npobjeMaM XUMUYECKOH CBSI3U B 2 2 0 2 0 0 0 10
" [Mmosekynax: Anredpandeckuii moaxo (Teopust
rpymmn).
Tema 3. Tema 3. Teopust cuMMeTpun B
3. |IpUMeHEeHNH K MpobIeMaM XMMHUYECKOH CBSI3H B 2 2 0 2 0 0 0 10
TBEP/IBbIX TeJax.
4 Tema 4. Tema 4. KBaHTOBasI XUMMSI: OCHOBHBIE 2 2 0 2 0 0 0 10
NPUHIMITBL.
5 Tema 5. Tema 5. KBaHTOBasA XUMMS MOJIEKYJL. 2 > 0 > 0 0 0 10
6. Tema 6. Tema 6. Xumuueckasi CBS3b B MOJIEKYJIaX. 2 2 0 > 0 0 0 10
7 Eel:’[a 7. ’I"'eMa 7. Onucanue MOIEKYII B TEOPHH 2 2 0 2 0 0 0 10
efinepa "ATOMBI B MOJIEKYJ1ax".
8. Tema 8. Tema 8. Xumnueckas cBsA3b B 2 > 0 > 0 0 0 10
KOOPJMHALMOHHBIX COEJHEHUSX.
9 Tema 9. Tema 9. DneKTpoHHas CTPYKTypa TBEPABIX 2 2 0 2 0 0 0 10
TeJL.
Tema 10. Tema 10. KBaHTOBO-XMMHUYECKUIA aHATIN3
10. |MeXMONEKyIAPHBIX B3aUMOAEHCTBHIA. 2 2 0 2 0 0 0 13
l1Toro 20 0 20 0 0 0 103

4.2 Cogep:kanne qUCIHUATLIMHBI (MO TyJIs1)
Tema 1. Teopust cuMMeTpHUH B IPUMEHEHHH K MPOo06JeMaM XUMHYeCKoi cBs3u: ['eoMeTpuue cKuii moaxo

DJeMEHTBI U orepanun TOYEYHOU CUMMETPUH. Onucanue CUMMETPUHN CTEPCOXUMHUYCCKU HEKECTKUX CTPYKTYP. HpI/IMeHeHI/Ie
TE€OpUH CUMMETPUU K YCTAHOBJICHUIO HAJTUYUA OITUYECKOU AKTUBHOCTH, JUITIOJIBHOI'O MOMEHTA, SKBUBAJICHTHBIX aTOMOB,
AUACTEPEOTONNH MOJICKYJI.

Pemenve 3agau Ha TMPUMEHEHNE TEOMETPUIECKOTO IMMOAX0Ja K TEOPUN CUMMETPUH K YCTAHOBJIEHUIO HAJIMYIUA ONTUYECKOU
AKTUBHOCTH, JUITIOJIbHOTO MOMEHTA, SKBUBAJICHTHBIX aTOMOB U JUACTEPEOTOITUU MOJIEKYJI.

Tema 2. Tema 2. Teopuss cuMMeTpHH B IPUMEHEHUH K NP00JeMaM XHMHYECKOIl CBSA3H B MOJIEKYJIax:
AJredpanyeckuii moaxo/ (Teopus rpyim).

OCHOBHBIE CBOMCTBA MAaTEMATUUECKOMN I'PYIIIIbI. Ta6J'II/II_[a YMHOXKEHUA J14 I'PYIIIbL. HOI[prl'[l'[I)I, HNUKJIMYECCKHUE U a0eJieBhI
TI'PYIIIIBL. Kunacch COIPSAKEHHBIX 2JIEMEHTOB. Hpeo6pa3OBaHHe HO,HO6I/I$[ U1 MaTpull. HpeHCTaBHCHI/Iﬂ rpyiii. HCHpI/IBOHI/IMLIe
MpeacTaBJIC€HUA. Pe)]yKLII/IH IMPUBOJUMBIX HpeﬂCTaBJ’[eHI/Iﬁ. HerI/IBO)lI/IMI)Ie MpeaACTaBJICHUSA U KHaCCI/Iq)I/IKaL[I/IH TEPMOB. TeprI
MHOT'O9JICKTPOHHBIX COCTOSTHUH. PeIIyKL[I/IH O CUMMETPUU TEPMOB MHOT'OJIEKTPOHHBIX CUCTEM. HpaBI/ma 0T6opa JiA
MATPUYHLIX JIEMEHTOB. CI/IMMeTpI/Iﬂ MOJICKYJIAPHBIX Op6I/ITEU'I€IjI.

3AE
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Pemmenne 3a/la4 Ha pEAYKIHNIO MPUBOAUMBIX HPCHCTaBHCHHﬁ.

Tema 3. Tema 3. Teopusa cuMMeTpHH B IPMMEHEHUH K TP 006JeMaM XHMIYe CKOil CBSA3H B TBEP/IbIX TeJIaxX.

Onepanyu oTKpsITON cuMMeTpun. Kpucrammiaeckue cuctemsl. Pererku Bpasa. [IpocTpaHCTBEHHBIE TPYIIIBL.
AHTHCUMMeTpHst. MarHUTHBIE M IBETHBIE IPYMITB ciMMeTpur. OnicaHre MarHUTHO-YIIOPSAAOUEHHbIX KprcTaioB. Onucanne
TEH30pOB CBOWCTB KpUCTa/UIOB. PelleHne 3a1a4 Ha ornpe/iesieHie MPOCTPaHCTBEHHBIX TPYIT CHMMETPHH M XapaKTEPUCTUK
TBEP/BIX TeEIl.

Tema 4. Tema 4. KBanToBasi XumMusi: 0CHOBHbIE P HHIMIBI.

OCHOBHbIE TPUHIUITEI KBAHTOBOM MEXaHUKH. ATOM BOJOPOJa. MHOTo3/1eKTpOHHbIE aTOMBI. JINHEHHBIN BapUaLlMOHHBIA METO/
Putna. OpHo3atekTpoHHast Moesb. BonHoBas gyHkims Xaptpu. MeTon caMoCcOrjIacoBaHHOTO TOJIsl. ATOMHbIE OpOUTAIIH.
OpbGuTtanu creiireposckoro tumna. CruH-opourtais. [punnun [Maymu. Jerepmunant Creritepa. OrpaHiuyeHHbIN U
HeorpaHW4eHHbI MeToapl XapTpu-Poka.

Tema 5. Tema 5. KBanToBasi XuMHsI MOJIEKYJIL.

dynkiponan sHepruu. Y paBaeHus Kona-Illsma. O6meHHO-KOppesaioHHblie (hyHKIMoHanbl. Y paBHenue [llpeaunrepa st
Moseky. [Tpubmmxenne Bopaa-Onmenreiimepa. OOMeHHOe B3auMoeicTBre. DIIeKTPOHHAS TUIOTHOCTh B MOJIeKyJiax. MeTton
CaMOCOTJIaCOBAHHOTO 10JIs1. BasucHble Habopbl. MoseKyIsipHble MHTETpAIbl. DIEKTPOHHAS KOPPEIIALUS.

Tema 6. Tema 6. Xumnueckas cBsi3b B MOJIEKYJIaX.

CUJIOBO#A 1 SHEPreTUIECKUI TIOOXO/Ibl K ONMCAHUIO XUMUYECKOH CBSI3H. OpOUTAIbHOE ONIMCAHNE XUMUYECKOH CBSI3H.
MornexysipHble opouTani. AHaIU3 3acesieHHocTel opouTaseil. [IpocTpaHcTBEHHOE paciipesiesieHre JIEKTPOHHOM IIOTHOCTH.
Hpipka Pepmu. MHOroatomMHble MoJIeKyIbl. CUMMeTpHU30BaHHbIe (TPYIIOBbIe) OpOuTaK B pasioxenun JIKAO MO.

Tema 7. Tema 7. Onucanne moJiekya B Teopuu beiigepa '""ATombl B MoJiekyaax''.

Ionxon Betinepa (aHepreTmueckuii actiekT). [lomgxon beiinepa (Tonoornueckuii actiekT). Kputmueckre TOUKH 3JIeK TPOHHON
iotHocTH. Kputrnueckas Touka cBsizu. CBsi3eBoi MyTh. JlarmiaciuaH 3JeKTPOHHOH IDIOTHOCTH. DJUTHIITHYHOCTD. [IToTHOCTH
aeKTpoHHOM sHeprin. Kpurtepru Hakanumm-Xasmmm-Hapaxapa. [Topsmok cBs3u. Tononorndeckie U sHepreTudecKue
XapaKTepPUCTHKH CBSI3EH pa3IMIHBIX THIIOB.

Tema 8. Tema 8. Xumnueckas cB3b B KOOPANHAIHOHHBIX COeINHEHUSIX.

OnycaHne XMMUYECKOH CBSA3U B TEOPUU KPUCTALTMYECKOTO M0JIsl, TEOPHsI HOJIS JIMTAaHAOB M MOJIEKYJISIPHBIX OpOUTATIEH.
CriekTpoxuMuyeckuit psiji. KoMIuiekcesl CHIbHOToO 1 ciaboro mnosieid. MarHUTHbIe CBOWCTBA KOMILIEKCOB. DHEprusi
crabui3anuy Kpucrauimueckum nosem. dpdekr Ana-Temrepa. CriH-KpoccoBep.

PacueTs! sHeprust crabmi3aniy KpruCcTaJUIMYECKUM T10JIEM ISl Pa3/IMYHbIX KOMIUIEKCOB. AHAIN3 MposiBieHni s dekta
SIna-Tennepa.

Tema 9. Tema 9. DieKTpOHHAsI CTPYKTYPa TBEPABIX TeJl.

OOHO3JIEKTPOHHBIE BOJHOBBIE (DYHKIIMK B KPUCTA/UIAX ¥ METOIb! X pacyeTa. [IpubimkeHne JOKaIbHON IVIOTHOCTH. Y pOBEHb
Depmu. [TnoTHOCTH cOocTOSTHMA. 30HHAS CTPYKTypa TBepAbIX Tell. Xo-meron. Mozaens I'yaunacda. Moaens Kiactepos.
KoomnepatusHbie a¢ppexTs Ha-Tenepa M COMHOBBIE IEPEXOABl B TBEPIBIX TEIaX.

P ACCMOTpPEHUE 30HHOM CTPYKTYPbI TBEPABIX TEJI. Ananmms KOOINEPAaTUBHBIX SQ)CDCKTOB HHa-TeJmepa 1 CIIMHOBBLIX MIEPEXO0B B
Pas3IMYHBbIX TBEPABIX TEJIAX.

Tema 10. Tema 10. KBaHTOBO-XNMHYe CKHAI aHAJN3 MeKMOJEKYJISIPHBIX B3aHMO/1elHCTBHIl.

Ban-niep-BaanbcoBbl B3auMoaeicTBus. [JJOHOPHO-aKLIENTOPHBIE MOJIEKYJISIPHBIE KOMITTEKCh. Crierduieckie HeBaJICHTHbIE
B3aumoiericTus. BogoponHas cBa3b. CynpaMoieKyIsipHble CTPYKTYPHI.

Ananus PE3YJILTATOB OITUMU3AIUN CTPYKTYP C BaH-Hep-BaaﬂbCOBbIMI/I B3aHMOHeﬁCTBHHMH, AJOHOPHO-aKIECIITOPHBIX
MOJICKYJIAPHBIX KOMILJIEKCOB, BO)IOpO)lHOﬁ CBA3bI0, CYITPAMOJIEKYJIAPHBIX KOMIIIEKCOB.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrositenbHasi padoTa 00y4JaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HerocpeacTBeHHOro yuyactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHAsI paboTa 00yYaIoIMXCs BKIIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aIaHKsI, HAITPABJICHHbIC HAa 3aKpEIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBATCS K TEKYIEMY ¥ IPOMEKYTOYHOMY KOHTPOJIO TI0 JUCLIUILIMHE.

OpraHu3zaiiyst CaMOCTOSITENIbHON padOThl O0YYAIOIINXCS perfiaMeHTUPYETCs] HOPMATUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JTUTEPATYPOU U 3IEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYpPCAMU, BKITIOYAS:

INopstok opraHu3aluK 1 OCYILECTBICHHS 00pa30BaTEIbHOM JAesATEIbHOCTH IO 00pa30BaTeIbHbIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMMaM CrielMaIuTeTa, porpaMMaM MarkucTparypsl (YTBEpPKIEH MPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

O PAEKTPOHHBIH
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IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGH].[I/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHze oLIeHOUHBIX CPEeCTB COAEPKUTCA creayomas HHpOopMaLus:

- COOTBETCTBHME KOMIIETEHIIUH [UIAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 AUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 10 JUCHUILTAHE (MOIYJIO);

- OINMCaHUe MOPSIKA MPUMEHEHUs U MPOLIeYyPbl OLIEHUBAHUS /151 KaXkKIOTO OIIEHOYHOTO CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10u11/1xc;{, AEMOHCTPHUPYEMBIM
pe3yiibTaTtaM, 3aJaHuA pa3JINYHbIX THUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMme JUCIUILTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPHL, HEOOXO0AMMOM JJI1 0CBOEHHS U CHHILIHHLI (MO LyJIsI)
OcBoeHre QUCHUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TnTepaTyphl. JIuteparypa
MOXeT OBbITh JOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Y€PE3 JIEKTPOHHbIE OMOIHMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
TIPaBOOOIAIATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnuoreke um. H.U. Jlo6auesckoro. OOyyaiomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIJIAMU 110J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH NPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [TapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn NCronb30BaHNM TTeYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBbITh YKOMIUIEKTOBAH UMHU M3 pacuera He MeHee 0,5 sx3emiuisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTENBHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Jull, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUILIMHY.

INepeueHb OCHOBHOI M IOTIOHUTENILHON y4eOHOI IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHBL. OH MOAJIEXHUT OOHOBJIEHUIO IPH M3MEHEHUH YCIIOBHI JoroBopoB KOV ¢
paBoodIagaTeIsIMK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (oraoB HayuHoii Ounbmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€HHUS JUCIUIIUHBI (MOTyJIsT)

Basis Set Exchange - https://bse.pnl.gov/bse/portal

Firefly - http://classic.chem.msu.su/gran/gamess/

Gaussian Website - http://www.gaussian.com/

MIOMCKOBasI CHCTEMa - Www.google.ru

XUMU4ecKas cBs3b - http://ru.wikiversity.org/wiki/Xumuueckas_cBs3b

9. MeToandecKne yKa3aHHA VI 00yJaIomMIXCs M0 0CBOEHUIO JUCIUILIAHBI (MOTyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

W3yyeHre TUCIMILUTUHBI CIIElyeT HAUMHATh C IPOPaOOTKU pabovel mporpaMmbl, 0Co00e BHUMAHUE, yIEsIs
LIEJIAM U 3a[a4aM, CTPYKTYPE U COIEPKAHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIEKLIH:

Heo6xoaumMo mpocMaTpuBaTh KOHCIEKT Cpa3y MOC/e 3aHATHIA, OTMEThTE MaTepPUal KOHCIIEKTA JIEKIIUA, KOTOPBI
BBI3BIBAET 3aTPYAHEHUS 151 IOHUMaHUsl. [ToMbITaliTeCh HAWTH OTBETH HA 3aTPYIHUTEbHbIE BOIPOCHI, UCIIONb3Y s
peKOMeH 1yeMyIo TuTepaTypy. Eciiu caMocTosATe IbHO He yaaaoch pa3o0paThesi B MaTepuae, chopMyupyiiTe
BOIPOCHI ¥ OOPATUTECH 32 MIOMOIIIBIO K MPENOAaBATEI0 HA KOHCY/IbTAIIMU UK OJIMKAKIIEH JIEKIMHU. PeryisapHo
OTBOJIUTE BPEMsI /ISl IOBTOPEHMUS IIPORIEHHOTO MaTepyasia, POBEPsIsi CBOM 3HAHUS, YMEHUSI U HABBIKY IO
KOHTPOJIbHBIM BOITPOCAM.

IMPaKTUYIECKUE
3aHATHA

Bo Bpemst pakTHYEeCKUX padoT HEOOXOAUMO MOCTOSTHHO YIIIyOJIsITh CBOU MPEACTABJIEHUsI 00 OCHOBHBIX
TIOHSATHSX, KOHLETIIMSIX, MPUHIUIAX U 3aKOHAX IPUPObl, KOTOPblE OBUIM MPEAMETOM PACCMOTPEHHS Ha
COOTBETCTBYIOLIMX JIGKLIMOHHBIX 3aHATHX. [lepen HadamoM Kaxaoro NpakTHYECKOro 3aHATHS MOJIE3HO ellle pa3
MIPOCMOTPETh PaboyyIo MPOrpaMMy M CIIPOCUTH ce0sl, B Kakoi Mepe Bl yke cymenu 10cTHyb
cpopMyIMPOBaHHBIX B HEM LieJiell ¥ pelInTh ITOCTaBJIeHHbIEe 3a4a4n Kypca. Ecii oTBeT Ha 10T Borpoc Bac He
yIOBJIETBOPHT, IOBTOPUTE, MOKATYICTa, IPOWAEHHBI MaTepHal IO KOHCIIEKTaM JIEKIIUHI U X MPE3CHTALUSM.
Ecim e 3T0oro okaxercst HeIOCTaTOYHBIM, 0OpPaTUTECh K PEKOMEH/IOBAHHOM JIMTEpaType, a IpH He0OXOAUMOCTH
cpopmyaHpyiTe MpoOIeMHbIEe BOITPOCH U IIOMTPOCKHTE MOMOILM ITperogaBaTtesisi Ha KOHCY/IbTalUK WA
OmKaiien JTeKIuH.

€aMoCTOsI-
TeJibHas paboTa

Paboueii mporpamMmoii AMCIUIUIMHBI TPEAYyCMOTPEHa CaMOCTOSITeNIbHAS paboTa cTyieHTOB. CaMocTosITeNTbHAS
padoTa MPOBOAMTCS C IEJIbI0 YIITYyOJIeH!s 3HAHUH O JUCIUIUIMHE U MpeyCMaTpUBAeT:

- YTeHHE CTyJIeHTaMU PEKOMEHJOBAaHHOH JIMTepaTyphbl U YCBOEHUE TEOPETUUECKOTO MaTepralia IUCIUILIMHBL;

- MOJITOTOBKY K TMPaKTHUYECKUM 3aHATHSIM, JIAOOpATOPHBIM padoTaM U KYpPCOBO# padoTe;

- padoty ¢ IHTepHeT-UCTOYHUKAMU;

- MOJITOTOBKY K cljaue MPaKTUIeCKUX padoT, BHITOJHEHUIO TECTOBBIX 3aJJaHUN U cllaue 3aUeTOB U 9K3aMEHOB.
[T1aHMpoBaHMe BpeMeHH Ha CAMOCTOSITENIbHYI0 paboTy, HEOOXOMMOro Ha N3yYeHUE HACTOSIIEH AUCIIATUTAHBL,
CTyJIEHTaM JIy4ille BCero OCYIIECTBIATh HA BECh CEMECTp, IPeAyCMaTpUBasi MPU 3TOM PETyJIsipHOe MOBTOPEHME
MIPOHICHHOTO MaTepuaiia. Martepuali, 3aKOHCIICK THPOBAHHBIN Ha JIEKITUSX, HEOOXOIMIMO PETYJISIPHO JIOTIOTHSATh
CBEJICHUSIMU W3 JINTEPATYPHBIX HCTOYHUKOB, MPEJICTABICHHBIX B pabovel mporpaMmMe TUCITUILIHHBL [To kKaxnon
U3 TeM JIJISI CAMOCTOSTENILHOTO U3yYeHUs, IPUBECHHBIX B paboveli mporpaMMe TUCIUILIMHEL CIelyeT CHavaia
MPOYUTATH PEKOMEHIOBAHHYIO JINTEPATYPy U MPU HEOOXOTUMOCTH COCTABUTh KPATKHI KOHCIIEKT OCHOBHBIX
TIOJIOXKEHWIA, TEPMUHOB, CBEJICHHI, TPEOYIOIINX 3aTIOMIUHAHUS U SBJISIONIAXCS OCHOBOIIOJIATAIOIIUMHI B TOU TeMe
U 17151 OCBOGHHU MOCJIEAYIOIMX pa3fiesioB Kypca.
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3a4eT Ha 3auete onpegenseTcs KauecTBO U 00bEM YCBOEHHBIX CTYAEHTAMM 3HaHUIA, CIOCOOHOCTD K 0000IIEHHIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh TaKasi BO3MOKHOCTb. ['OTOBSICH K 3a4eTy, JIy4llle BCEro COUeTaTh NOBTOPEHNE TEOPETUUECKHUX BOIIPOCOB C
BBITIOJTHEHHEM TTPAKTHYECKUX 3aaHui. TpeOoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/iesieHbl (bejiepaibHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM U paboyell mporpaMMoil AucHuILIvHEL. Lless 3auera - mposepka
Y OIIEHKa YPOBHS MOJTyYEHHBIX CTY/IEHTOM CIEIMAIBHBIX IO3HAHUH 0 Y4eOHOH ANCIUITINHE 1
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunumii 1 Kateropuid. OlieHKe MoAJIekaT MPaBUIBHOCT M TPAMOTHOCTD PEUM CTYAEHTa, ECJU 3a4eT
TIPOBOJIMITCSI B YCTHO# (hopMe, a Takke ero JOCTIKEHHs B TeueHne ceMecTpa. JJonoiHuTeIbHOM Hesbio 3aueTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,
YTO UTrpaeT OOJIbLIYIO POJIb B IOATOTOBKE OyIyIIero CHelyaaucTa, CIocOOCTBYET MOTyYeHUI0 UM
(yHmamenTanbHOI 1 ipoeccnoHa bHOM NoArotoBKY. [Ipn MoAroToBKe K 3a4eTy BaKHO MPABIJIBHO U
PalIOHANIBHO PACIIaHMPOBATH CBOE BPEMs1, UTOOBI YCTIETh HAa KAYECTBEHHO BHICOKOM YPOBHE IOJTOTOBHUTHCS K
OTBETaM 10 BceM BompocaM. Bo Bpemsi MOJArOTOBKY K 3a4€Ty CTYAEHTHI TaKKe CUCTEMaTH3UPYIOT 3HAaHUS,
KOTOPBIE OHM TIPHOOPEITN NTPU N3yYEHNH OCHOBHBIX TEM Kypca B TeUeHHE ceMecTpa. DTO MO3BOJISIET M YSICHUTh
JIOTMUYECKYIO CTPYKTYPY AUCLUILIAHBI, OOBEANHUTD OT/JEIIbHbIE TEMBI B €IMHYIO CHCTEMY, YBUIETh EPCIEKTUBHI
ee pa3BuTusA. CamocTosATebHAsA padoTa MO MOArOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCSA
CTYZIEHTOM, UCXO/1s1 M3 00Iero oObeMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 32 MPEI0CTABICHHBIN JUIs
HOATOTOBKH CPOK OH CMOT' PABHOMEPHO PaclpeleuTh IPUOIU3UTEILHO PABHOE KOJIMYECTBO BOIIPOCOB IS
€XEeJHEBHOTO M3yueHus1 (OBTOpeHus ). BaxkHO, 4TOOb OIMH NOCEAHMIA IeHb (JINOO YacTh ero) ObLT BBIIENIEH JUIS
JOTIOJTHUTEIBHOTO IIOBTOPEHUS BCEr0 00beMa BOIIPOCOB B 1I€I0M. DTO HO3BOJISAET CTYIEHTY CAMOCTOSTEIBHO
HepeNPOBEPUTh YCBOEHHE MaTepraa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeIbHOTO TIPOIIECCa TT0 JUCIUILTAHE (MOYJTO) BKITIOUAET B ceOs CIIeqyIoNIne
KOMITOHEHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.
KommnbloTepHBIit Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

SAEKTPOHHBH
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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 cocrasiieHa B coorBercTBrr ¢ TpedoBanusaMu PI'OC BO u yueOHbIM 1aHoM 110 Harpasiienuio 04.04.01 "Xumus" u
porp p y p
MarucTepckon nporpamme "OpraHudecKkasi, 3JIeMEHTOOpraHn4ecKasi U MeAULIMHCKAass XUMUS'".

SAEKTPOHHBH
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IIporpamma pucuuruiHb "CoBpeMeHHbIE TeoprH XuMudeckor cBs3u'; 04.04.01 "Xumusa".
;

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.04.02 Cospementivle meopuu Xumuueckoli ces3u

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: OpraHnyeckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Kouenaes, b. WI. KBantoBas Teopus : koHcnekT geknuii / B. . Kouenaes ; Kazan. genep. YH-1, Un-T pusukn, Kad Teoper.
dusukn .- [2-e u3n., mepepad., gom. U ucmp.] .- Kazans : [Kazanckwii yausepcutert], 2013. - 222 c.

2. lupenbcoH, B. I'. KBanToBast xumust. MoJieKyJibl, MOJIEKYJISIPHBIE CUCTEMBI M TBEP/bIE TeJla : yueOHOe TTocoOue [ist BY30B :
yue6noe nocodue / B. I'. Llupenbcon. - 5-e uza. - Mocksa : Jlaboparopust 3Hanui, 2021. - 522 c. - ISBN 978-5-93208-518-9. -
Tekcr : anekTpoHHbii // Jlanb : anekTpoHHO-OMOIMOTeuHast cuctema. - URL: https://e.Janbook.com/book/172254 (nata
obpamenusi: 20.05.2021). - Pexxum noctyna: uist aBTOpU3. MOJIb30BATENEH.

3. XemonHpopmarmka: nudpoBoil 00pa30BaTeIbHBIN PeCypc AJIs CTYJEHTOB [DIEKTPOHHBII 00pa30BaTeIbHBIN
pecypcl/Xumuaeckuit nHCTUTYT MM. A.M. ByTtneposa, kadenpa opranmueckort xumun/ Mamxunos T.U. - Kazans: Kazanckuii
cenepanbubiil yausepeuret, 2013. - Pexxum pocryna: URL: https://edu.kpfu.ru/course/view.php?id=3011

(nara oopamienust: 20.05.2021). - Pesxxum goctyna: ToJIbKO AJIs1 CTYJEHTOB U COTPYAHUKOB KDY,

4. Peyrtos, O. A. Oprannueckast Xumus : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypm, K. I1. Bytun ; xynoxnuku B. A.
Yepnenos [u zap.]. - 9-e u3n. - Mocksa : Jlabopartopus 3Hanui, 2021 - Yacts 1 - 2021. - 570 c. - ISBN 978-5-906828-42-2. -
Tekcr : anexkTponHsii // Jlans : anekTpoHHO-OnbMOTeyHas cucrtema. - URL: https://e.Janbook.com/book/166749 (nata
ooparrenus: 20.05.2021). - Pexxum moctyna: 1j1st aBTOPH3. MOJTb30BaTeNeH.

lonosHATEILHAS JUTEpPATYypa:

1. Maiiep, 1. I36paHHbIe Il1aBbl KBAHTOBOM XMMHH: I0KA3aTeNIbCTBA TEOPEM U BBIBOJ (hopmy : yueOHoe mocodue / V. Maiiep ;
xynoxHuk H. B. 3otoBa. - 4-e n3g. - Mocksa : Jlaboparopus 3Hanui, 2021. - 387 c. - ISBN 978-5-93208-516-5. - Tekcr :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0uOMoTeuHast cucrema. - URL: https://e.lanbook.com/book/166732 (naTa obpamieHus:
20.05.2021). - Pexxum mocTtyna: st aBTOPH3. TIOJTb30BaTENIEH.

2. Toy6, M. MexaHu3mbl HeOpraHuuecKux peakuuii : MoHorpacus / M. Toy6, [I. Bepmxecc ; nepeson ¢ anrnuiickoro [1. O.
YapkuHa, I'. M. KypammmHoii ; xynoxuuk H. A. HoBak. - 4-e uzj. - Mocksa : Jlaboparopust 3Hanmi, 2021. - 683 c. - ISBN
978-5-93208-546-2. - Tekcr : ek TpoHHbIH // JIaHb : 31eKTpoHHO-OMbMOoTeYHas cucteMa. - URL:
https://e.Janbook.com/book/166741 (narta oopamienus:: 20.05.2021). - Peskxum nocryna: 1uist aBTOpU3. MOJIb30BaTENeH.

3. CupotkuH, O. C. DBooLys TEOPUN XUMUYECKOTO CTpoeHus Bemmectsa A.M. ByTiepoBa B yHUTapHYIO TEOPUIO CTPOEHUS
XMMHMYECKUX COeIMHEHNH (OCHOBHI enHOM xumun) : MoHorpacdust / O. C. CupotkuH. - Mocksa : UHPPA-M, 2020. - 247 c. -
(Hayunas mbicib). - ISBN 978-5-16-009053-5. - Teker : anektponnsiil. - URL: https://znanium.com/catalog/product/1036451
(mata oopamenus: 20.05.2021). - Pexxum mocTyma : o HOATICKE.

4. Jlopn, D. . Hoas reomeTpus aj1s HOBBIX MaTepuaiioB / 3. 3. Jlopa, A. JI. Makkeit, C. PanranaraH ; nox pegakuueii B. 1.
[eBuenxo, B. E. [Imutpuenko. - Mocksa : PUSMATIIUT, 2010. - 260 c. - ISBN 978-5-9221-1243-7. - TeKcCT : 3J€KTPOHHBIN
/ JIanp : anexTpoHHO-OMOMOTeYHas cucteMa. - URL: https://e.lanbook.com/book/48204 (nara obpamenus: 20.05.2021). -
PexuM moctyna: 1151 aBTOpU3. MOJIb30BaTeNeH.
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IIporpamma pucuuruiHb "CoBpeMeHHbIE TeoprH XuMudeckor cBs3u'; 04.04.01 "Xumusa".
;

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.04.02 Cospementivle meopuu Xumuueckoli ces3u

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
IIpocpuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON 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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