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Iporpamma mucimruMHE "MexaHu3Mbl XUMUYeckuX peakiwii”; 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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[Iporpamma aucturuivabl "Mexanuamel xumuueckux peakuuit'; 04.04.01 "Xumus'".

IporpamMmy auciuIuMHEL pazpadoraii(a)(u): mpodeccop, I.H. (mpodeccop) AutunvH U.C. (kadeapa opraHmdeckoi u
MEAULMHCKON XUMMHY, XUMUUYECKUI HHCTUTYT uM. A.M. ByTneposa), iantipin54 @yandex.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 COBPEMEHHON XUMUHU U
CMEXHBIX HAyK MPU pelIeHUH MpodeCCUOHANbHBIX 33124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- COBpPEMEHHBIE MOAXO/IbI ¥ METObI MCCIIEJOBAHUS MEXaHU3MOB OPraHUYECKMX PEaKIMii; MEXaHI3Mbl BaKHEHIIINX
OpraHMYECKUX PeaKIuri.

JloKeH yMeTh:

- OPUEHTHPOBATHLCS B TIOTOKE MH(pOpMAIINHY, KacaloIeNHcsl AMHAMUKY XUMUYECKHX TPOLIECCOB;

- MHTEPHPETUPOBATDL SKCIIEPUMEHTAJIbHBIE JAHHBIC U ACJIaTh CYXKACHUA O MEXaHU3ME PEaKLU, IIpUPOAE NEPEXOAHOTO
KOMIUIEKCAa, UHTEpMEINATOB U T.[.

IloJoKeH BIIafieTh:

- OOILIMMHU MOAXOJAMH 10 KAYECTBEHHOMY U KOJIMUECTBEHHOMY OITMCAHUIO U MPECKA3aHUI0 PEAKIIMOHHOW CIOCOOHOCTH
OpPraHUYECKUX COeTUHEHHH.

IIOJ'I)KCH AE€EMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

- IPUMEHATb TCOPETUYCCKUE 3HAHUA ITPU BBINIOJHECHUN KYPCOBBIX U MAI'CTEPCKUX pa60T.

2. Mecto guciumimabl (MoayJist) B ctpykrype OIIOII BO

JanHas qucnuIuivHa (MoAyJib) BKodeHa B pazaen "B1.B.JIB.02.02 ucuuruiuhsl (MOAy/M)" OCHOBHOM NPO(eCcCUOHANIBbHOI
obpazoBaresnbHOl nporpammsl 04.04.01 "Xumus (XemonH(popMaTHKa 1 MOJIEKYJISIPHOE MOZIETMPOBaHUE)" 1 OTHOCUTCS K
JucuuriMHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHIKaM# 00pa30BaTeIbHbIX OTHOIIEHHIH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0bemM qUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX C YKa3aHHEeM KOJNYeCTBA YacoB, BbIJeJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4YaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSITEJILHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (bie) equHuUII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 28 yaca(oB), B ToM uwciie Jiekiuu - 10 gaca(oB), mpakTudeckue 3aHATUs - 18 yaca(oB), 1abopaTopHbie
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 44 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MpoMeRyTOYHOrO KOHTPOJISt JUCIUILIMHBL: 3a4eT B 1 cemectpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAaKTHOI padoThl, Camo-

HX TPYA0EMKOCTh (B 4acax) CTOSI-

N Pazean! qucuuminnbt / Ce- Texmun,Vlexnun|lIpaxTu-[IIpakTu-JIadopa-UIaopa-| TeJIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckHe | YecKHe [TOpHBIe |TOpHbIe| Has
¢opme BanasTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | cdopme | Bcero | opme | OoTa

Tema 1. OO1iue MOHATUSI 00 OPraHMIECKUX
1. |peakImsax ¥ UX MeXaHU3MaXx. 1 1 0 0 0 0 0
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

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

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. MeToap! UccliegoBaHNsI MEXaHU3Ma

2. - 1 1 0 0 0 0 0 2
OpraHMYEeCKHUX peakluil

3 Tema 3. OCHOBHBIE THITBI TPOMEXKXYTOYHBIX YACTHUL. 1 1 0 0 0 0 0
Tema 4. PeakumoHHas1 CIOCOOHOCTb : CTPYKTYPHbIE

4. |1 conpBaTaluoHHbIe (PDEKTHI. 1 1 0 0 0 0 0 2

5 Tema 5. HykneoduisHOe 3aMelieHre B 1 1 0 0 0 0 0
annaTHIecKoM psizy.

6. (Tema 6. Peakuuu 3 TMMHAHAPOBAHUS. 1 1 0 0 0 0 0 2
Tema 7. DnexTpodunbHOE U HYKJIeO(pUIbHOE

7. [3ameleHne B apOMAaTHUECKOM PAIY. 1 1 0 0 0 0 0 2

3. Tema 8. DnexkTpouIbHOE MPUCOSAUHEHUE 11O 1 1 0 0 0 0 0 2
KpaTHbIM CBA3SIM.

9 Tema 91, HyxneodunbHoe npucoeaunenue k C=0 1 2 0 0 0 0 0 3
KpaTHOM CBSI3M.

10 Tema 10. Kpyrasiii cron "KuciaoTsl 1 OCHOBaHUS B 1 0 0 2 0 0 0 6

" lopraHmyecKoi XuMun'"

Tema 11. Kpyrasiii cron "IIpumenenue
11. |KOppenLMOHHOro aHaau3a AJ1 YyCTaHOBJIEHUS 1 0 0 4 0 0 0 6
MeXaHU3Ma peakiuii”

Tema 12. Kpyrasii cron "Ilkansl conbBaTHpYOIIEH
12. [cmocoGHOCTH pacTBOpHTENEH" 1 0 0 4 0 0 0 6

Tema 13. Kpyrisiii cron "OpOutanbHsie
B3aUMOJIEVCTBUS B COTJIACOBAaHHBIX U

13. o " 1 0 0 4 0 0 0 6
MHOTOCTaIUIHBIX OPTaHUYECKUX PEeaKLUAX

14. Tema 14.”prFJIbII/I cToa "MeTtaniooprannyeckue 1 0 0 4 0 0 0 7
peakyn
l1Toro 10 0 18 0 0 0 44

4.2 Coaep:kaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. O61uIue NOHATHS 00 OPraHUYeCKUX PeaKIusiX H HX MeXaHu3Max.

[ToBepXHOCTh MOTEHIMABHON SHEPTUM PEAKLMK, KOOPAWHATA PEAKIIMX 1 N3MEHEHNE SHEPTHY CUCTEMBI BJIOJIb HEe.
SHepreTHyecKuil Mpo(uib OAHO- U MHOTOCTAAMHHBIX peakimii. [lepexonHoe cocTosHIe, THTEpMEIHAT, TPOMEXYTOUHbIE
KoMmIutekchl. Knaccudukarmst opraHndeckrx peakmuil: o THITY pa3pbiBa M 00pa30BaHMUsI CBS3EH, MO TUITy MEXaHU3Ma.
INousTre o Mmexanmsme peaknuu. Jlnmutupyiomas cragust. OCHOBHBIE ITOCTYJIAThl, UCTIONb3YyEMbIE JUTSI U3YIEeHNUSI MEXaHU3MOB
peakiwid. [IpuHIIT CTPYKTYPHOTO COOTBETCTBHS TIEPEXOJHOTO COCTOSTHUS M MHTEPMEANaTa - MoCTy1aT X3MMOH/A.
Muxkpockormdeckast ooparumocts. [Tpuatmmsr Benna-OBanca-Ilonsan u Kepruca - 'amvera.

Tema 2. MeToabl HCCJIeIOBAHAS MEXaHN3MA OPraHMYeCKUX P eaKmuil

OCHOBHbBIE THITHI p@aKHI/Iﬁ OpraHn4ecKux COC,HI/IHGHHﬁi NeperpynmnmpoBKH, peKOM6I/IHaLlI/IH n gucconmanud, 3aMEIICHUE,
NPUCOCANHEHNE, TUKJIONIPUCOCIUHCHUE, IIEPEHOC IJICKTPOHA. ,HeIICHI/Ie p@aKHI/Iﬁ Ha HyKIIeO(I)I/UII)HI)Ie, BHGKTPO(bHHLHbIC u
TOMOJIMTUYECKUE. O61ua51 KHaCCH(bHKaHHH MEXaHNU3MOB. CTaﬂI/II/I HU3y4YCHUA MEXaHU3Ma peaKHI/H;t MaTepHaHbHHﬁ 6anch,
KHWHETUKA, CTEPEOXUMHUYCCKUE KOPPETIAINN, U30TOIMHLIE U CTPYKTYPHBIE METKHU, BJIIMAHUC 33M€CTI/ITCIICI71, pacTBOpPUTEJIA,
KaTaJm3aToOpoOB, MOUCK HECTaOMJIBHBIX HUHTEPMEINATOB. TﬁpMOﬂI/IHaMI/I‘ICCKI/IC napameTpbl pCaKHI/Iﬁ. Benmannaa OHTPOIIUN
aKTHUBalUX J1JId peaKHI/If/i Pa3HbIX THUIIOB. [loHsATHE 0 KMHETUYECKOM TEPMOJUHAMUNYICCKOM KOHTPOJIE peaKHHﬁ.
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Tema 3. OcHOBHBIE THIBI IPOMEKYTOYHBIX YACTHII.

KaTuroHbl, aHUOHBI, paJJUKaJIbl, KAPOCHBI, KATUOH- U AHUOH-PAJIMKAJIbI, HEYCTOMYMBBIE HeHACHIIIeHHbIe YacTulibl. CTpoeHue,
MOJTyYeHHUE U BJIMSHUE CTPYKTYPBI HA UX YCTOHYMBOCTh. MeTO/Ibl OOHAPYKEHHS TPOMEKYTOUHBIX YACTHIL: TPUMEHEHHE
COBpeMeHHBIX (pr3uKo-xumMmudeckux Meronos (AMP, SI1P, VK, V® criekTpockonus), CTepeOXUMIYECKIE METOIBI,
pacrpe/esieHre U30TOMHOM METKH, TIepeKPECTHbIe IKCIIEPUMEHTbI, MEeTOJ JIoBYyIleK. Heknaccuueckne KapOOKaTHOHBL.

Tema 4. PeaknuoHHasi CIOCOOHOCTH : CTPYKTYPHBIE U cOJbBaTanuoHHbIe 3¢ P eKThI.

OcHOBHbIE 3J7IeKTPOHHbIE 3(PPEeKTHI: NHAYKTUBHBIN, 3 (DEKT 1moJis, conpsikenue, ceepxconpsbkerre. Ctepudeckue
B3anMoyeiicTBus. KommyectBeHHas oneHKa 3(h(EeKTOB 3aMeCTHTENeH 1 IIPOrHO3UPOBAHUE PEaKIIMOHHON CIIOCOOHOCTH:
MIPUHIIMIT JIMHEHHOCTH cBoOOoaHBIX sHepruil ('ammer). KoppensunonHble ypaBHeHUs1. MHOXECTBEHHOCTh KOHCTAHT
3amecTuTesel. BoineneHne BKIagoB pa3nudHbIX 3((EKTOB, MHOTOMapaMeTpoBble KOPPEALMOHHbIE yPaBHEHH .

OO01mas XxapaKTepUCTHKA TIPUPOJIBI MEKMOJIEKYJISIPHBIX B3aUMO/IEHCTBUI B pacTBOpax: crenuduyeckie (BOJOPOJHAs CBSI3b,
JIOHOPHO-aKLIENTOPHOE B3aUMOJEHUCTBYE) U HecTieupruIecKre (TUCIIEPCHOHHbIE, HHIYKLIMOHHbIE, OPUEHTAIIMOHHBIE).
OmnpezienieHue nporecca conbBaranuu 1o Kpecropy. Cocrapisioniye npolecca cojbBaTaluu: 00pa3oBaHue MoJIoCTy,
MEXMOJIEKYJIIpHOE B3aUMOJENCTBUE, peopranu3anus. KauecTBeHHass MoJesb BAMSHUS PacTBOPUTENISA HAa IIPUMepe peakLun
HyKJieopunabHoro 3amerieHus (Maronsa, Xblo3).

Tema 5. HykiieocuiabHoe 3aMmemenne B aaudaTnuecKoM psiay.

Mexanmsmet SN1 u SN2. Bimsiaue ogHOMMeHHOTO HOHA Ha KHeTHKY SN1 peakimii. CTepeoXuMUYIecKUil pe3yIbTaT 3TUX
peakiyii. 3aBUCUMOCTb COOTHOIIIEHMSI 3TUX MEXaHU3MOB OT CTPYKTYPBI CyOCTpata, IpUpo/Ibl HyKJIeopuia 1 colbBaTUpYIOLIei
CIIOCOOHOCTH paCTBOPUTENS. BiMsiHIE 3/IeKTPOHHBIX U cTeprdecKuX (pakTopoB Ha ckopocTh SN1 1 SN2 peaknuii. [TousATHS 06
OCHOBHOCTH M HyKJIEO(pMIIBHOCTY. BimsiHMe cpesibl Ha CKOPOCTh M peakiiy HyKJIeO(DHIbHOTO 3aMelIeHHs B ra30BoH (ase.
PeakonHast cmoco6HOCTh aMOMIEHTHBIX HyKJIeoduioB. [Ipasuino Kopaomoma. BimsiHie pactBopuTens Ha HanpaBJieHHe
peakiyy. AHXMUMEpHOe cojieicTBHe. [leperpynmnrpoBKY B X0/ie peakliiid HyKJIeo(IbHOTO 3amMenieHnsi. IoHHO-TapHbIi
MeXaHu3M peakiuu. ITporiecchl HOHM3AIMK ¥ JUCCOLMAN. THITBI MOHHBIX Map: KOHTaKTHBIE, COJIbBATHO-pa3/ie/ICHHbIE.

Tema 6. Peakuuu 3 JUMIHIP OBAHUS.

Mexanusmel rereposutideckoro anumuHupoBanust: E1, E2 u Elcb (npenpaBHoBecHbl U HepaBHOBeCHBIN). [Tpupoaa
TIEPEXO/IHBIX COCTOSIHUM, BIIMSIHIE SJIEKTPOHHBIX U CTEPUYECKHX (DAKTOPOB B CyOcTpare, yXOAIer rpymne 1 OCHOBaHUHU Ha
MPEINOYTUTENILHOCTh TOTO UM MHOro MexanusMa. Crepeoxumus E2 oTinensenus (aHTU-3MMUHIPOBAHNE) U IIPUYUHBI €€
oOycnanuBatonye. Ciyyan CHH- SJTMMAHUPOBAHMSL.

Tema 7. DiekTpoduibHOE U HYKJIeO(DWILHOE 3aMellleHle B apOMaTHYeCKOM PSy.

SﬂeKTpO(l)I/IHI)HOC 3aMCIICHUE B ApPOMATUYECKUX CUCTEMaAX. MexaHn3m Ppeakuu NpuCoOCIUHEHUA-3aMCIICHUA: 06pa3OBaHI/Ie
II1- 1 CUI'Ma-KOMITJICKCOB. Cy6CTpaTHa§I U IIO3UIIMOHHAA CCJICKTUBHOCTD. Bimsaue QJICKTPOHHLIX U CTEPUIECKUX 3(1)(1)CKTOB
3aMeCTHTeJIed Ha aKTUBHOCTh U Ha HalpaBJICHUE aTaK1 9HeKTpO(1)I/IJ'Ia.

MexaHu3M HyKJIeO(DUIBHOTO 3aMeIeHNs B aKTMBUPOBAHHBIX CHCTeMax. BIMsHUE CTPYKTYphI CyOcTpaTa Ha MEXaHU3M PEeaKIIH
HyKJIeodIbHOro 3amernenust. Komruiekcor Mesenreiimepa. Peakimiy B HeaK THBUPOBAHHBIX apOMATHUYECKUX CHCTEMAX.
Herunpo6eH3o.

Tema 8. DaekTpoduibHOe NPHCOeJHHEHNE TI0 KPATHBIM CBSA3SIM.

KuneTnka 1 MeXaHU3M peakLy PUCOeJUHEHHs TaJIOr€HOBOJOPOAOB M TajloreHoB. Kitaccnueckuii 1 OHMEBBI KapOKaTHOHBI.
Crepeoxumus npucoeuHeHus. BisiHue 3amecTuTeNeil Ha CKOPOCTh PEeakny U MPUPOIY MEPEXOIHOTO COCTOSHHUS.
PernocenexktuBHOCTD peakuuu (1paBuiio MapKOBHHMKOBA) U IPUUYMHBI €€ HapyleHus. KOHKypeHIus Mexay peakuusMu
OTIIETIEHNS ¥ HYKJIeO(pUIbHOTO 3aMeIleHu I

Tema 9. Hykieodniabaoe npucoequaenne kK C=0 kpaTHO#l CBSI3MH.

PeaKL{I/II/I NPUCOCANHEHMA K KPATHBIM CBA3SAM YIJIEPOA-TETCPOATOM. Mexaamsm NPUCOCANHCHUA 3aPAKCHHbIX U HE3APAKEHHBIX
CEpOCOACPKAIIUNX, A30TCOACPIKAIINX, TATIOTCHCOACPKAINX HyKHeO(bI/IJIOB, KpHHTOOCHOBaHI/Iﬁ (MeTaHHOpFaHH‘IGCKI/IX
COGHHHCHHﬁ). KucnoTHblil 1 OCHOBHOM KaTajin3 NPUCOCANHCHUA. Bmsiane IJICKTPOHHBIX S(b(bCKTOB 3aMECTHUTEJIEN Ha
CKOPOCTb PCAKIINH.

Tema 10. Kpyravbri croa "KucioTsl 1 0CHOBaHHS B OpraHnveckoi xumun''

Kucnotsl u ocHOBaHusI: TeopeTrdeckue npescrapieHus. [Ipunmun [Mupcona GKMKO). OpOurtaibHblii U 3apsiIOBbIi KOHTPOJb.
OO6cyskIeHNe CTPYKTYPHBIX 1 COJIbBATAIIMOHHBIX 3(P(EKTOB, OMpPEAEIIAIONINX KUCIOTHOCTh M OCHOBHOCTb OPIraHMYECKUX
coenuHeHmit. Y paBHenne bpéncrena. Konnentpuposanusie pacteopsl. Kucnorasie pyakmmn HO, HA, HR.

Tema 11. Kpyravri crou "IIpuveHeHne KOPP eJNAIIOHHOTO aHAJIN3A I YCTAHOBJIEHHS MeXaHN3Ma peaknmil''

Koppensumonnsie ypaBaeHus. Y pasHenus ['amvera u Tagra. DneKTpoHHBIE U CTEPUYECKHE KOHCTAHTHI 3aMECTUTEIIEH.
MHOKeCTBEHHOCTh KOHCTAHT 3aMecTuTesiel. Boinenenue

BKJIAJIOB PA3JINYHBIX 3(P(EKTOB, MHOTONAapaMeTPOBbIE KOPPEISALIMOHHbIE YPaBHEHHUS .
NuTepnperanyis BeTMYUHBI KOHCTAHT 3aMECTHUTEINS U PACTBOPUTEIIS U UX CBA3b C MEXaHM3MOM PEAKIVU.

Tema 12. Kpyrasri crou "IIIkaJbl coIbBaTHPYIOMIEN CIIOCOOHOCTH pacTBopuUTeJei'

SAEKTPOHHBH
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KonuuectBeHHbI yueT 3¢peKTOB cpelibl: TEOPETUUECKUI, KOPPEISALMOHHBIN U TepMoauHaMuueckuil. KoHTHHHYMHast Mojiesb
coJibBatanuu. Y paBHeHus bopHa, KupkByna u ap. j1s1 onvcaHusi SHEPTUU COJbBATallii MOHOB U funosiei. KoppensinoHHsiit
TIOJIXO]]: TEOPETHUYECKHE W SMITUPUIECKUE MMAaPaMeTPhI COJbBATHPYIOIIEH criocoOHOCTH pacTBopuTenei. [llkanbl moiaspHocTH
pactBopureneit: Z (Kocosep), Er (Jumpor), p (Tadt, Kamier). Xapaktepuctika TOHOPHO-aKIIENTOPHON CIOCOOHOCTH CPEJIBI:
DN, AN (T'yrman), anbha, 6eta (Tadt, Kamier), E, B (Konmess, [Taaem). MHOromapameTpoBbie KOppeAIIHOHHbIE YPaBHEHU.

Tema 13. KpyrJslii crou ""OpouTaibHble B3aNMOAeHCTBHA B COTJIACOBAHHBIX H MHOT'OCTAUIHBIX OPraHuye CKUX
peaknusax''

Ipaswia Byasopaa-I'odpmana, MOHATHE O KOPPENAIMOHHBIX AUarpaMMax. DJIeKTPOLUKInUecKue peakimu. [ToHsaTus o
CUIMATPOITHBIX MEPErpynnupoBKax. KoHpoTaTopHOE 3ambIkaHue UKJIa. [JJuCpoTaTOpHOE 3aMbIKaHKe IUKJIOB. Peakiuu 2+2 u
2+4 UUKJIONPUCOEANHEHYSI. BIVsIHUS pa3nuHbiX (DAKTOPOB Ha MPOLECC UKIM3aiuu. TepMudecku U (POTOXMMHUYECKU
paspelleHHbIe PeaKIiu.

Tema 14. Kpyraslii ctoa ""MeTtanioopranuvyeckue peaknuu''

Karanus koMIiekcamu nepexoJHblX MeTalIoB. MexaHu3Mbl COBpeMeHHBIX Pd-kaTannsupyeMsIx peakiuii NocTpoeHus
C-C-cpszeit: peakuuu Xeka, Ctusie, Cy3yku u Conoramupa. [Ipermyiiectsa UCoIb30BaHMs NaJUIaaus Mo cpaBHeHuIo ¢ Rh,
Ir, Pt. DnemenTapHnsbie craguu odpazoanus cBsizu C-C. AJKWIMPOBaHKE aJUTJIbHBIX IPOU3BOIHBIX. DHAHTUOCEIEK TUBHBIH

KaTtaJin3s.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCeYeH s JJIsi CAMOCTOATEJIbHONH Pa60Thl 00yJaIOIUXCS M0
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOMHSETCS MO 331aHUI0 ¥ IPH METOOUIECKOM PYKOBOJCTBE MperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosTebHast padoTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTAEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aH1s1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKyIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 0 JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypPOH U 3JIEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsizok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, MporpaMMaM ClieUAIMTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPKICH IIPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®enepanuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MunuctepceTBa oopasopanust Poccutickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTMBU3AIMH
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/ieHuit"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIil yHUBEpCUTET"

INpaBuna BHyTPEHHEro pacropsAaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEkACHHS BBICIIETO
npodeccuoHansHOro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUIIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHeTeHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYLIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS cieayomas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUITAHUPYEMBbIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OTHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIUBAHUS IS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPEe/ICTBA;

- cofiepXkKaHUe OLIEHOUHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YUaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIECHOYHBIX CpeACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmmMe JUCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAMMON JIJIs1 OCBOEHHUSI U CIUILIUHBI (MO LyJIsl)

SAEKTPOHHBH
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OcBoeHMe JUCIMIUIMHBL (MOJIYJIs) PEAToJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM nTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

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

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

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

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

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

ChemPort - https://www.chemport.ru/

Bubmmoteka xumudeckoro ¢akyaprera MI'Y - http://www.chem.msu.ru/rus/library/welcome.html#teaching

Bu6mmoreka. Xumust. - http://chemlib.ru/books/

Bukunenus - http://ru.wikipedia.org/wiki

Xumuk - http://www.xumuk.ru/organika

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

Bujg paéor

MeToauuecKue peKoOMeHIamun

JIEKLIANA

B xope JIeKIMOHHBIX 3aHSTHI BECTH KOHCTIEKTUPOBaHHe yyeOHOro Mateprana. OOpaiats BHUMaHUe Ha
Kareropuu, hOpMyJIMPOBKH, PACKPHIBAIOIIME COJIEpKaHNe TeX WM MHBIX SIBJICHUH M MIPOLIECCOB, HAyYHbIE
BBIBOZIBI M TIPAKTUYECKHUE PEKOMEH/IAINH, TIOJIOXKUTEIBHBIH OIBIT B OPaTOPCKOM MCKyccTBe. JKenateapHo
OCTaBUTh B Pa00OYMX KOHCIIEKTaX MOJIsl, HA KOTOPBIX JieJIaTh IIOMETKH U3 PEKOMEH/I0BAaHHOM JINTEPATY B,
JOTOJHSIONKE MaTeprall NPOCTyIIAHHOM JIEKLIUH, a TAKXKe MOAYEPKUBAIOIINE 0COOYI0 BaXKHOCTb TEX WJIM MHbBIX
TEOPETUYECKHX TOJIOKEHNH. 3a/1aBaTh MPETIOAABATEII0 YTOUHSIIONME BOIPOCH! C IIENbI0 YSICHEHUS TEOPETUIECKHX
TIOJIO’KEHHH, pa3pelieHns] CIIOPHBIX CUTYaIH.

IMMPaKTUYCCKUEC
3aHATUA

ITpakTHyeckue 3aHATHSA NPOXOAAT B (hOpMe KPYIJIBIX CTONOB - TUCKYCCHI.

[Tpu noAroToBKe K ceMUHapy B (popMe AMCKYCCHU HEOOXOIMMO Hamucath pedepar U moaroToBUTh KpaTkoe
BBICTYIUIEHHE (COOOLIEHNE), PeCTaBIIAIOIIEe Pe3y IbTaThl CAMOCTOATENBHO MIPOBEASHHOTO UCCIIEJOBAHNUS 110
KOHKpeTHOMY Bonpocy. [Tociie oTBeTa Ha BOIPOCH M BHICTYIIJIEHHUS ONIIOHEHTOB Pa3BEPTHIBAETCS JUCKYCCHUSA MO
npo6iemam, NOAHATHIM B paboTe. B KoHIe 3aHATHA NpenogaBartelib OLIEHUBAET coAepxkaHue pedepaTa, METOIUKY
COOOIIEHHsI aBTOPA, a TAKXKe BBICTYTUIEHUS] ONITOHEHTOB U BCEX YUYACTHUKOB CEMHMHApA.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrodTespHOe U3ydeHue Kypca 'MexaHU3Mbl XUMUUYECKUX PEaKLUil' clieyeT HayaTh C O3HAKOMJIEHHUS C
IIpOrpaMMoN 1 TpeOOBAHUSIMU K pe3yJibTaTaM u3ydeHus Kypca. M3ydaTb Kypc peKOMeHyeTcs 110 TeMaM B
COOTBETCTBMY C IPOrpaMMOoil (pacnosioxkeHue MaTepuasa B IporpaMme Kypca He BCeria COBNAJIAeT C
PAacroJIo)KeHUEM €T0 B TOM WJIM MHOM y4eOHHMKE, HO COOTBETCTBYET TEMATHUKE JIEKIIMOHHBIX 3aHSITHIA)
MOCTENIEHHO, B T€YEHUE CeMEeCTpa, He OCTaBJIAAs Ha IIepUOJ NIOArOTOBKY K 3aueTy. He cneqyer nepexonuts K
U3YYEHUIO NOCIeyolell TeMbl, [IOKa MaTepual npeaplayieid He yceoeH. CTeneHb OCBOEHUs MaTepUala TEMbI
MOHO KOHTPOJIMPOBATh TaK: Mepe]] N3yYeHHEM TeMBI ITPOUecTh TPEOOBAHMS K pe3yJibTaTaM ee U3yueHus],
0oOpaTHB BHUMaHHUE Ha KJIIOUEBHIE CIIOBA B TPEOOBAHMSX K 3HAHUSM, T10CJIe U3YUESHUs TEMBI IIPOBEPHUTH CeOsI MO
TeKcTy TpeboBaHMH ('3TO 51 3HAIO', '9TO 5 IIOMHIO').

Pab6ora ¢ kauroii. M3yyats MaTeprai, OTHOCSIIUICS K JaHHOHN TeMe, CIeyeT 0 OJIHOMY WJIU HECKOJIbKUM U3
PEKOMEHIOBaHHBIX YUEOHUKOB (CITCOK pEeKOMEHIyeMOH JINTEPaTyphl IIPUBEICH TOCIIE ITaHa U3YUSHUS Kypca).
Ecimi BO3HUKAOT TPYJHOCTH MPH PabOTe C OCHOBHBIMH YYEOHUKAMU, MOKHO U3YUUTh COOTBETCTBYIOIIYIO TEMY IO
KOHCIEKTaM JIEKIIMOHHOTO Kypca, HO 3aTeM CJIeAyeT 00s3aTelbHO BEPHYThCS K JaHHOW TeMe B yueOHuke. s
TIOVCKA HEOOXOJMMBIX CBEJICHUI B y4eOHUKE MOXKHO UCITOJIb30BaTh IIPEJIMETHBIN yKa3aTe/b B KOHIIE yUeOHHUKA.
BonbimHcTBO TeM Kypca 'MeXaHU3MBl XUMUYEeCKUX PEaKITUi' HOCAT TEOPETHUSCKUIA XapaKTep U JOCTaTOYHO
TPYIHBI JJI1 BOCHIPUSATHS, TOSTOMY TEKCTHI YYEOHUKOB C U3JIOKEHHUEM TaKUX TEM MOTYT BHI3BATh OMpe/Ie/ICHHbIE
3aTpPyIHEHUS TPU UX U3ydeHur. Takue TeKCThI JTydIlle N3yJaTh TaK: MPU IepBOM YTSHUH HAJIO CTAPAThCS
TOJTYIUTh 00IIee MpeICTaBIeHHE 00 M3JIaraeMbIX BOIIPOCAX, a TAKXKE OTMeUaTh TPYIHbIE U HEMOHATHBIC MECTa;
MIpY TOBTOPHOM U3y4YEeHUH TeMbl HEOOXOIMMO YCBOWTH BCE TEOpEeTUUECKHe MoJIoKeHust. HeoOXoMMMo BHUKATH B
CYIIHOCTB TOTO WJTH MHOTO M3yYaeMOro BOIIPOCA, a HE MBITAThCS JIUIIIL 3aIIOMHUTH OT/IE/IbHbIE (DAKTHI U SIBJICHUS.
Boutee rirybokoMy ¥ IPOYHOMY YCBOEHHMIO MaTepHalia CliocoOOCTBYET N3ydeHHe JIIoOoro Borpoca Ha ypOBHE
CYIIHOCTH, a He Ha yPOBHE OTHEJIbHBIX SIBJICHUM. 3yyaemblil MaTepual cjieyeT 3aHOCHTh B Pa00UYIO TETpab B
BU/le KOHCIIEKTa, BKJIIOYAIONIEro KpaTKoe 1ocieioBaTeIbHOe U3/I0KeHe Hanboiee BaKHOW MH(OPMAIIH: HOBbIE
TEPMUHEI, IaThl, IMEHA YYEHBIX M X JIOCTHAKEHUS U T.J. Bo Bcex cirydasix, Korja MaTepya MoIaeTcs
CHCTeMAaTH3aIUH, TIOJIE3HO COCTABJIATh CXEMBI M TAOJUITHL, 'CBepThIBast WH(OPMAIIUIO B YI0OHYI0, KOMIAKTHYIO
dopmy.

CocraBiieHre KOHCIIEKTOB, 0COOEHHO B (popMe TadJIMII, CXEM, OTIOPHBIX CUTHAJIOB, CIIOCOOCTBYET 3(h(DEKTHBHOMY
3aMOMHMHAHUIO N3yYeHHOTO MaTepraia, IIOCKOJIbKY 3[1eCh PUBJIEKAETCS JIOTMIECKOe 3alIOMIHAHUE U
WICTIOJIB3YIOTCS] 3PUTEITbHBIN U JIBUTATEIIBHBIN THITHI ITAMSITH.

3a4€T

TMoArotoBka K 3a4eTy COCOOCTBYET 3aKPEIUICHHUIO, YIIyOIeHNI0 1 0O0OIEHUIO 3HAHUH, T0JTy4aeMbIX, B TIpoLiecce
00y4eHHsI, a TAKXKE IIPUMEHEHHIO UX K PELICHHIO MPAKTHIECKUX 3a4a4. [OTOBSCH K 3a4eTy, CTYICHT JUKBUANPYET
MMEIOIIeCs IPoOeibl B 3HAHUSX, YITyOJIseT, CHCTEMATH3UPYET M YIIOPsIOYMBaeT CBou 3HaHus. Ha 3auere
CTYIEHT AEMOHCTPUPYET TO, UTO OH HPUOOpEN B IpoLiecce 00yUeHHs 10 KOHKPETHO! yueOHou auctmmiuHe. [Ipu
MOJTOTOBKE K 3a4eTy HEOOXOAMMO O3HAKOMHUTCS CIIUCKOM BOIIPOCOB K 334€TY, IIOBTOPHO O3HAKOMHUTCS C
JIEKIIMOHHBIM MATEPUAJIOM, CUCTEMAaTH3UPOBATh HH(pOPMAIHIO 110 Kypcy. Ocoboe BHUMaHUE CIIeqyeT YAEIUTh
paszesiaM Kypca, M3y9YeHHBIM CAMOCTOSITEIBHO U BBI3BIBABILMM HAMOOJIBIINE 3aTPYIHEHUC TIPU TEOPETHIECKOM
M3YYCHUH ¥ PEIICHHUH IPAKTUYECKUX 3a/1aY.

10. ITepeyenb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3y€EeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas IepedeHb porpaMMHOro odecrieueHuns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpomnecca 1no AMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

INomelneHust 47151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTGP W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

MynpTUMeaniiHas ayAUTOPUSL.
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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;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- 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.

[Iporpamma cocraiieHa B cootBeTcTBUM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasiienuio 04.04.01 "Xumus" n
MarucTepckoy nporpamme "XeMonH(pOpMaTHKa U MOJIEKYJIIpHOE MOJETpOBaHue" .

SAEKTPOHHBH
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[Iporpamma aucturuivabl "Mexanuamel xumuueckux peakuuit'; 04.04.01 "Xumus'".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.02.02 Mexanu3zmvl XUuMUUECKUX PeaKyuii

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

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

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Peytos, O. A. Oprannueckast Xumus : y4eOHUK : B 4 yacTsx / O. A. Peytos, A. JI. Kypn, K. I1. Bytun ; xynoxnuku B. A.
Yepnenos [u ap.]. - 9-e uzn. - Mocksa : Jlabopatopus 3Hanmi, 2021 - Yacts 1 - 2021. - 570 c. - ISBN 978-5-906828-42-2. -
Tekcr : anexkTponHsli // Jlansb : anekTpoHHO-OnOMOTeyHas cuctema. - URL: https://e.Janbook.com/book/166749 (nata
ooparmrenust: 13.02.2024). - Pexxum moctyna: 71l aBTOPH3. MOJIb30BaTeNeH.

2. PeytoB, O. A. Opranuyeckas xumus : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; XynoxHuku B. A.
YepHenos [u ap.]. - 10-e u3a. - Mocksa : Jlabopatopus 3HaHuii, 2021 - Yacts 2 - 2021. - 626 c. - ISBN 978-5-906828-43-9. -
Texcr : anexkTpoHHbIH // JlaHb : 21eKTpoHHO-OnOIMoTeunas cucrema. - URL: https://e.lanbook.com/book/166750 (zata
obpamenus: 13.02.2024). - Pexxum noctyna: [uist aBTOPU3. TOJIb30BATENEH.

3. Peytos, O. A. Oprannueckast XuMusi : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxnuku B. A.
UYepnenos [u zp.]. - 8- u3n. - Mocksa : Jlaboparopust 3Hanui, 2021 - Yacts 3 - 2021. - 547 c. - ISBN 978-5-906828-41-5. -
Tekcr : anexkrponnsiii // Jlans : anekTpoHHO-OnbMOTeyHas cucrtema. - URL: https://e.Janbook.com/book/166751 (nata
ooparmrenus: 13.02.2024). - Pexxum goctyna: 1j1sl aBTOPH3. MOJTb30BaTENeH.

4. Peyrtos, O. A. Opranuueckast Xumus : y4eOHuK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxnuku B. A.
UYepnenos [u jp.]. - 7-e uzn. - Mockasa : Jlabopatopust 3Hanui, 2021 - Yacrts 4 - 2021. - 729 c. - ISBN 978-5-906828-40-8. -
Tekcr : anektTponHbii // Jlanb : anekTpoHHO-OubIMOTeuHas cuctema. - URL: https://e.Janbook.com/book/166752 (nata
obpamenus: 13.02.2024). - Pexxum foctyna: [uist aBTOPU3. MOJIb30BATENCH.

5. Illep6una, A. D. Oprannueckas xumust. OcHoBHOM Kypc: yueOnuk / A.D. lllepouna, JI.I'. Matycesuy; [Ton pen. A.3.
[ep6unst. - Mocksa : HUL] MTH®PA-M; Musck : Ho. 3Hanue, 2013. - 808 c.: un.; . - (Briciiee odpa3oBanue: bakanaBpuar).
ISBN 978-5-16-006956-2. - Tekcr : anekrponHsiii. - URL: https://znanium.com/catalog/product/415732 (nara obpateHus:
13.02.2024). - Pexum goctyna: o NOJIHCKe.

6. Toy6, M. MexaHu3mbl HEOpraHUUeCKUX peakuuii : MoHorpacus / M. Toy6, [I. Bepmxkecc ; nepeson ¢ anrmuiickoro [1. O.
YapkuHa, I'. M. Kypammmno# ; xynoxuuk H. A. HoBak. - 4-e uzj. - Mocksa : Jlaboparopust 3Hanmi, 2021. - 683 c. - ISBN
978-5-93208-546-2. - Tekct : anekTpoHHbIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrtema. - URL:
https://e.lanbook.com/book/166741 (nara obpamenus: 13.02.2024). - Pexxum Jroctyna: Juist aBTOPU3. TOJIb30BATEIIECH.

6. Toy6, M. MexaHu3Mbl HEOPraHUUECKUX peakuuii : MoHorpadus / M. Toy6, 1. Bepmxkecc ; nepeson ¢ anrmuiickoro [1. O.
YapkuHa, I'. M. KypammmHo# ; xynoxuuk H. A. HoBak. - 4-e uzj1. - Mocksa : Jlaboparopust 3Hanmi, 2021. - 683 c. - ISBN
978-5-93208-546-2. - TekcT : aneKTpoHHbIH // JlaHb : 3)1eKTpoHHO-OubIMoTevHas cuctema. - URL:
https://e.lanbook.com/book/166741 (nata o6pamenus: 20.05.2021). - Pexxum octyna: Juist aBTOpU3. TIOJIb30BATEIICH.

JonoJHuTeJIbHASI JUTEpPaTypa:

1. Umyrtosa I'. A. Acnektsl cBsizu 'CTpoeHHe - peakIIMOHHasH CIOCOOHOCTS' @ yueOHoe nocodue / I'. A. Umyrosa ; KazaH.
(ITpuBomk.) demep. yH-T, Xum. uH-T .- Kazans : [Kazanckuii (ITpuBosmkckmit) denepasibHbii yauepeutet], 2010 . - 93 c.

2. Bynanos, B. B. Xumrueckas kuaeTrka : yaebHoe nocooue / B. B. Bynanos, T. H. JlomoBa, B. B. PriOkuH. -
Cankr-IletepOypr : Jlanp, 2022. - 288 c. - ISBN 978-5-8114-1542-7. - Tekcrt : anexTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/211475 (nata o6pamenus: 13.02.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPU3. TTOJIb30BaTENeH.

3. Yopkennopd, 1. CoBpeMeHHBIH KaTtanu3 U xumudeckas kuHetuka / . Yopkennopd, X. HaiitmanTtceenpaiir ; nep. ¢ aHri. B.
. Ponnyruna .- 2-e u3n. - Joaronpyassii : Uaremnekt, 2013 .- 500, [1] c.

4. Yopkennopd, . CoBpeMeHHBII KaTaAIM3 U XUMUYECKasi KUHETHKa : yuyeOHoe rocooue / Y. Yopkennopd, X.
Haiimantceeapaiir. - 2-e uzn. - JonronpynHsiii : Uaresekt, 2013. - 504 c. - ISBN 978-5-91559-153-9. - Tekcer :
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/516597 (nata obpamenus: 13.02.2024). - Pexum gocryna: no
TIOATIHCKE.
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Iporpamma mucimruMHE "MexaHu3Mbl XUMUYeckuX peakiwii”; 04.04.01 "Xumus".

5. Tpasens, B. ®. Oprannueckas xumusi : yaebHoe rocodue : B 3 Tomax / B. ®@. Tpasens. - 11-e u3a. (311.). - Mocksa :
Jlaboparopus 3HaHmit, 2024 - Tom 1 - 2024. - 401 c. - ISBN 978-5-93208-787-9. - Tekcr : anekTpoHHbIH // JIaHsb :
3JIeKTPOHHO-OMOmMoTeuHas cucrema. - URL: https://e.Janbook.com/book/387650 (nata obpamenus: 13.02.2024). - Pexum
JOCTYyIa: [JIsl aBTOPU3. MOJIb30BaTENIeH.

6. Tpasenb, B. ®. Opranuueckast xumusi : ydeOHoe rocooue : B 3 Tomax / B. ®@. Tpasensb. - 11-e uza. (3:1.). - Mocksa :
Jlabopatopus 3HaHui, 2024 - Tom 2 - 2024. - 550 c. - ISBN 978-5-93208-788-6. - Tekcr : a1eKTpoHHbIHd // JlaHb :
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/387653 (narta obpamienus: 13.02.2024). - Pexum
JoCTyma: Ijisi aBTOPU3. MOJIb30BATENIEH.

7. Tpasenp, B. ®. Oprannyeckas xumus : yuyeoHoe nocodue : B 3 tomax / B. @. Tpasens. - 11-e uzn. (3:1.). - Mocksa :
Jlaboparopus 3HaHmit, 2024 - Tom 3 - 2024. - 391 c. - ISBN 978-5-93208-789-3. - Tekcr : 31ekTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Jlanbook.com/book/387656 (nata obpamenus: 13.02.2024). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. MOJIb30BaTeNeH.
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Iporpamma mucimruMHE "MexaHu3Mbl XUMUYeckuX peakiwii”; 04.04.01 "Xumus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.02.02 Mexanu3zmvl XUuMUUECKUX PeaKyuii

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 o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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