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[Iporpamma auctmruivasl "Metoapsl opranudeckoro cunresa'; 04.03.01 "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

3AE
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[Iporpamma auctmruivasl "Metoapsl opranudeckoro cunresa'; 04.03.01 "Xumus".

[porpammy mrictmIuiMHbl pa3padoTai(a)(u): goueHT, K.H. Kypoanramesa A.P. (kadenpa opraHnueckoil 1 MeJUIIHCKON
XUMuH, XuMudeckuil ”HCTUTYT M. A.M. ByTieposa), almira99@mail.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBHBIE METO/IbI U IIPUHIMUIILI CUHTE3a OPraHUYECKUX COC}IHHCHHﬁ, MEXaHU3MBbI TPOTEKAIOINX peaKuMﬁ, OCHOBBI
PETPOCUHTETUYECKOIO aHaJIN3a I I'PaMOTHOTIO INIAaHUPOBAaHMS 3aJaHHOI'O CUHTE3a

HoykeH ymeTh:

[UIAHUPOBATh CXEMY CHUHTE3a M OPHEHTUPOBATHCS B BEIOOPE HAMOOJIee PALIMOHAIBHBIX METOOB IOy YeHHSI LIEJIEBBIX
MIPOJYKTOB C yU4ETOM 3HEpProcOeperamiimx U KOJIOrMIeCKUX 0COOEHHOCTEN BRIOPAHHOTO METO/1a, OE30MacCHOCTH U T.I.

IoyokeH BlIajeTh:

HaBBIKAMH PAabOTHI ¢ YUEOHHKAMH, MOHOTpa(pHsAMU, OPUTUHAIBHOM HEPUOIMUYECKOH JIUTEPaTyPOii II0 OPraHUIYECKOMY
CHHTE3Y

HOJDKGH AEMOHCTPHUPOBATH CITIOCOOHOCTH ¥ TOTOBHOCTD:

HCHOJIb30BATb TCOPETUYCCKUE 3HAHUA B HpaKTH‘-IeCKOfI 3KCHCpPIMeHTaJ'IbHOfI pa60Te B 00JIaCTH OpPraHn4YeCcKoOro CMHTE3a.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

3AE
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[Iporpamma auctmruivasl "Metoapsl opranudeckoro cunresa'; 04.03.01 "Xumus".

HanHas aucuurimHa (MoayJib) BKoueHa B paszaen "b1.B.JIB.07.03 Juciurivzel (MOAy/n)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBaresbHON porpammbl 04.03.01 "Xumus (Xumusi)" 1 OTHOCUTCS K JUCIMIUIMHAM TI0 BeIOopy dactu OITOIT BO,
(opmupyemoii yayacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUIA.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 3 3a4yeTHbiX (bie) enunuil(bl) Ha 108 yaca(oB).

KonrakTtHas padora - 40 yaca(oB), B ToM umciie Jiekiuu - 40 yaca(oB), mpakTudeckue 3aHsatus - 0 yaca(oB), 1a00paTOpHbIE
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 32 vaca(oB).

KouTposns (3auét / x3amen) - 36 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIINHBL: 9K3aMCH B 7 ceMeCTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeIb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. Llenn, 3agaun 1 OCHOBHBIC ITOHSTHS 7 2 0 0 0 0 0 0
OpraHIMYEecKOro CHHTE3A.
Tema 2. Crparerusi, INIAHUPOBAHUE U ITPOOIIEMBI
2. [MHOroCTaguiiHOrO OPraHMYECKOro CHHTE3A. 7 2 0 0 0 0 0 0
3 Tema 3. M(—ZTOJII)I YAJIMHEHUS U COKpPAICHUAS 7 2 0 0 0 0 0 4
YIJIEPOTHON TIeTIH.
Tema 4. Perpocunretndeckuil aHamm3. [Tonsartue o
4. |CMHTOHAX U CUHTETUYECKHMX SKBUBAJICHTAX 7 2 0 0 0 0 0 4
(pYHKIIIOHATIBHBIX TPYIIIL.
5 Tema 5. 3amuTHBIE IPYNIBI B OPraHUIECKOM 7 2 0 0 0 0 0 4
CHHTE3E.
6. Tema 6. MfiTOIHaI raJIOTEHMPOBAaHMU 1 OPraHUYECKUX 7 4 0 0 0 0 0 4
COeIMHEHU.
7 Tema 7. MeUTOILLI OKMCJIEHUSI OPraHUYeCKUX 7 4 0 0 0 0 0 4
COeJMHEHUT.
g Tema 8. MfiTOIILI BOCCTAHOBJIEHUS] OPraHUYECKUX 7 2 0 0 0 0 0 4
COeIMHEHUN.
9 Tema 9. KoHCTpyKTHBHBIE peakumu ¢ yuactuem 7 2 0 0 0 0 0 0
KapOOHMJIBHBIX COCMHEHUH.
Tema 10. Metons! co3ganus caszu C-C ¢
10. |moMOIIbI0 METAJUIOPraHUYECKUX PEareHTOB. 7 4 0 0 0 0 0 0
1. Tema 11. Peaknuu UKIA3AIMA U PACKPHITUS 7 > 0 0 0 0 0 0
LIUKJIOB.
12.|Tema 12. [leperpynmnupoBKu. 7 2 0 0 0 0 0 0
13. Tema 13. "3eneHslil" OpraHUYeCKUil CUHTES 7 2 0 0 0 0 0 0
14.|Tema 14. Knuk-peakuuu 7 2 0 0 0 0 0 0
1. Tema 15. [IpuMeHeHe MUKPOBOJTHOBOTO CHHTE3a B 7 > 0 0 0 0 0 0
OpraHNYECcKOM CHUHTE3e
SAEKTPOHHBIH
Crpannua 4 u3 12. Il YHHBEPCHTET



[Iporpamma auctmruivasl "Metoapsl opranudeckoro cunresa'; 04.03.01 "Xumus".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) 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 16. PeakTopbl MPOTOYHOTO THIIA B
16. PEL TIp 7 2 0 0 0 0 0 0
OpraHMYEeCKOM CHHTE3e
Tema 17. MeTaJuIOKOMIUIEKCHBIE KaTaIM3aTOPbI HA
17. |HocuTENIE B OPraHUYECKOM CHHTE3E 7 2 0 0 0 0 0 8

l1Toro 40 0 0 0 0 0 32

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Ilean, 3aga4n 1 0CHOBHBIE MOHSITHS OPraHAYECKOT0 CHHTE3a.

OCHOBHBIE HCTOPHYECKHUE ITAIBl ¥ TSHACHLINN Pa3BUTHS OPraHUYECKOrO CHHTE3a, €ro MPHHLIKIIBL U YCIOBHUS
COBepIIeHCTBOBaHUSI. [IepBble CHHTE3HI U 0(pOpMIICHHE OPraHMYECKOr0 CHHTE3a B CAMOCTOSTEbHYIO JUCLUILUIUHY.
CoBpeMeHHbIe CHHTETUYECKHE TIOXO0/BI U aKTyasIbHbIE HAIIPABJICHNsI OPraHNYecKoro cunresa. Llesm 1 3a1aum OpraHnyeckoro
cunTe3a. OCHOBHBIE PEaKIMK OPraHUYeCKOro CHHTe3a. POl OpraHMveckoro cHTe3a Kak HAyKH JUlsl PEIIeHHsT IJI00aIbHBIX
npo06JieM COBPEMEHHOT0 00IIeCTBa.

Tema 2. CTparerus, niaHupoBaHUe U NPOGJIeMbI MHOT'0CTAAHIIHOT0 OPraHNYecKOro CHHTE3a.

Crparterus, TaKTHKA U IUIAHMPOBAaHKE OPraHWYECcKoro cuHre3a. [Ipo6aemMbl MHOrOCTaAMHOTO OpraHMYecKoro cuHTe3a. Beioop
ONTUMAJIBHOTO ITyTH CHHTE3a OPIraHUYECKOr0 COSANHEHNS U (PaKTOPBI, BIMSIOIIME HA STOT BBIOOP. BbIXon LieseBoro npogykra,
KOJIMYECTBO CTA[IMH, JOCTYIHOCTb PEareHTOB, OAHO3HAYHOCTD NPOTeKaHUs peakuil. KOHCTpyKTHBHBIE U AECTPYKTUBHBIE
peakuu B opranmyeckoi xumun. Kiaccuukanys KOHCTPYKTUBHBIX peaKkIMi XeHIPUKCOHA, PUMEPBI PEaKIIH.
CeNeKTMBHOCTD: CyOCTPaTOCEIEKTUBHOCTD, TPOAYKTOCENEKTUBHOCTb, XEMOCEJIEKTUBHOCTD PEareHTa, peruocesIeKTHBHOCTb U
CTEPEOCEeIEKTUBHOCTh PEaKIMi B OpraHImYecKoi XxuMun. [Ipumeps! peakimii.

Tema 3. MeToab!l yAJINMHEHHS H COKPANIEHHs yIJIePO HON Ienu.

Mertons! yITMHEHHUS YTIIEPOAHON IIeTTH, OCHOBAaHHBIE HA METAJUTOOPraHNIeCcKNX cuHTe3ax (peakimu Biopra-llopeirnHa u
Biopra-®uttura, HaTpUAaNeTUIICHOBH CUHTE3, MATHUAOPTaHUIECKUI CHHTE3) U PEakIMsIX KOHACHCAINH (peaKkiuu
dagopckoro, Permne, Ppunena-Kpadrca, peakimsa xmopMeTnIMpoBaHus, albJ0IbHAS U KPOTOHOBAsI KOHACHCANHsT). MeToIbI
COKpAIIIeHHUs1 YIJIEPOJHOM LIeNH: AeKapOOKCUIMPOBaHKE, 1eKapOOHUINPOBAHNE, CHHTE3bI C YUYaCTUEM I'MIPOKCUIAMUHA,
OTIIEIUICHHE MeTaHa, OKUCIICHUE, Tao(OpMHAasi peaKIvsl.

Tema 4. Perpocunrerndeckuii anaim3. [loHsATHE 0 CHHTOHAX 1 CHHTETHYECKHX SKBHBAJEHTaX (hyHKIMOHAJIbHBIX
rpymni.

Wpneonorust perpocunTeTndeckoro aHannsa no Kopu. IoHATHSA CHHTOH, cTpaTernyeckas CBsi3b, pacwieHeHNne, CHHTETUYECKUI
9KBUBAJICHT, CTPATErMYeCKOe PO, AEPEBO CUHTe3a. JINHEIHBIN 1 KOHBEPreHTHBIN ITyTH CUHTe3a. [IOHATHE CHHTETHYECKOTO
METOJa, CKPBITON (DYHKLIMOHATBHOU Tpymbl. [Iprumepsl 31eKTpOIIIBHBIX U HyKJIEO(MIBHBIX CHHTOHOB, TTapbl CHHTOHOB
MIPOTHBOIOJIOKHON MOJISIPHOCTH, OOpallieHne MOAApHOCTH. [IpruMephl peakiyii ¢ y9acTHeM CHHTETUYECKUX SKBHBAICHTOB
NIPUBE/ICHHBIX CHHTOHOB. [IprMephl aHaM3a 1eNeBbIX CTPYKTYp. PekoMeHaaluu 1o BHIOOPY CTpaTernyeckux CBsA3el. AHAIN3
BO3MOXXHOCTH MPAKTUYECKON pealln3allii CHHTe3a U BHIOOP ONTHMAIBHOTO U3 BO3MOKHBIX IyTer. MeToapl (hopMHUpOBaHUS
YIJIEPOAHOTO CKEJIeTa IeJIEBON CTPYKTYPBHI.

Tema 5. 3amuTHbIE TPYNNBI B OPraHAYe CKOM CHHTE3e€.

SamuTHbIe rpymmnbl. OCHOBHBIE TOHATHSA. TpeOoBaHus, NpeabsABIIsAeMbIe K 3aIIUTHEIM IpynnaM. OCHOBHBIE TUITBI 3aIIMIIACMBIX
(yHKIMHA. 3amuTa STUHIIBHBIX IPYIIT. 3aUTa apoMaTideckx n anudaTtniaecknx C-H cpsazeil. 3ammra ruipoKCHIIbHON
TPYIIIBI OJHOATOMHBIX 1 MHOTOATOMHBIX CITIUPTOB. 3aIlTa KapOOKCHIbHON, KapOOHUIBHOM, aMUHO-Tpyrbl. [TprmMepst
WCTIOJIb30BAHMSI B OPrAHMYECKOM CHHTE3E.

Tema 6. MeTo1bI raJIOTeHUP OBAHHS OPraHAYeCKUX CO e THHEHMII.

OCHOBHBIE THITHI peaKL[I/IfI raJJoreHupoBaHUs. Peakiun MNPpUCOCANHEHN A I'aJIOTCHOB, IAJIOTCHOBOAOPOAOB, p€aKIINN
CBO6OIIHOpa,I[I/IKaHBHOFO 3aMCHICHUA. CenexTuBHOE raJJoreHnpoBaHUeE. HOHy‘ICHI/IC OpraHn4eCcKux (bTOpHpOI/ISBO,I[HbIX.
rEUIOFCHI/IPOBaHI/Ie C UCHOJIb30BAHUEM MOJIEKYJISAPHBIX I'AJIOTEHOB, CMEMIAHHBIX I'aJIOTCHOB, IAJIOTCHOBOAOPOAOB,
CepocoaCpKaAUX T'aJIOTEHUIO0B, (bOC(bOpCOI[Cp)KaH.II/IX TraJIOr€CHUI0B. MexaHU3MBI pCaKI_II/Iﬁ raJJoreHupoBaHUs. OpFaHI/I‘ICCKI/IC
COCIUHCHU A, UCIIOJIb3YyEMBIC KdK MATKUEC IAJIOTCHUPYIOIINEC PEATrCHTHI.

Tema 7. MeToAbl OKHCJIEHHS OPTaHMYECKHAX COeTNHEHUI.

SAEKTPOHHBH
Crpanuna 5 u3 12. Il YHHBEPCHTET
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[Iporpamma auctmruivasl "Metoapsl opranudeckoro cunresa'; 04.03.01 "Xumus".

PeareHTbl OKUCIEHUST: COEAUHEHUS MapraHila ¥ XpoMa, EPOKCUIbl, HAJIKUCIOThI, JUOKCU] CEIeHa, 030H, JUMETUIICYIb(OKCHU]I,
JquxiopoautmanoxuHoH (DDQ), xnopanui. OkucieHre BTOPUYHBIX CIUPTOB 70 KeToHOB coenuHeHusimu Cr(VI). Craguu
peaxuun, yyactue coenuHenuid Cr(V) u Cr(IV) B npouecce okucnenusi. [Ipumepst uzBectubix coenquHenuit Cr(V) u Cr(IV).
[No6oYHbIe peaKIMy MPH OKUCIICHUH OMXPOMATOM B KHCIIOH cpelie. OkuciieHrne B MByX(a3Hou cucrteme: Metoasl Pusepa u
HxoHca. CHHTE3 albJeru/I0B OKUCIEHUEM MEePBUYHBIX cnupToB. Micnosnb3oBanue peareHToB Capperta u KosuinHza (Komruieke
CrO3 ¢ nupuarHOM); JOCTOMHCTBA M HEAOCTATKU 3TOro Meroja. OKUcAeHre NEPBUYHBIX U BTOPUYHBIX CITUPTOB JI0 AJIbJETUIOB
1 KETOHOB TMIIOXJIOPUTOM HaTpusl B IByX(a3HOM cucTeme; orpaHuueHus 3Toro merona. Okucienue no cBs3u C-H: nonyyenue
ApPOMAaTHYECKUX aJbICTUI0B, OKUCIICHHUE M0 AJUTIBHOMY TOJIOKEHUI0 XPOMOBBIM aHTHIPUIIOM, TPET-OyTHIIIEpOEH30aTOM,
JMOKCUJIOM ceJieHa (TIOHSATUE O €eHOBOU peakivu). DNOKCUIUPOBAHNE AIKEHOB. DMOKCUUPYIOIIME areHThl: HAyKCyCHasl,
TpuTOpHAIyKCyCHast, MOHOHaIMAaJIeUHOBasl M M-xJiopHanOensoitHas (MCPBA) kucnotsl. Tper-0yTrirnaponepokcua Kak
SMOKCUUPYIONIUIA areHT. SMOKCUIAUPOBAHKE AJTIIOBBIX CIUPTOB. [yacTepeoceeKTUBHOCTh PEAKIIMU B PUCYTCTBUU
KOMILJIEKCOB BaHa/IMsl. DHAHTUOCEJIEKTUBHOE snoKkcuanpoBanue no lapruieccy (B mpucyTCTBUM U30MPONUJIaTa TUTAHA U
3¢pupa BUHHOI kucnoThl). Peakis Baiiepa-Busuirepa 1 ee KOHKYpeHIMS ¢ 3MOKCUAUpoBaHueM 1o cBsasu C=C.
OTHOCHUTENbHBIE CKOPOCTH 3TUX ABYX peakiuid. Katanus peakiuu baiiepa-Buirepa MuHepaibHbIMU KUCJIOTAMHU.
T'uapokapOOHAT HATPHS KaK KaTaIM3aToOp CEIEKTUBHOTO MPOBEJeHUs peakinu bafiepa-Burepa B ciiydae KETOHOB,
cogepxanmx cBsizb C=C. DnokcuaupoBaHue o, -HerpeaeabHbIX KeTOHOB. OKUCIUTENbHOE pacillelVIEHUe CBSI3U
yriiepoa-yriiepo. OKucIeHe alkeHOB IepMaHIaHATOM JI0 KapOOHOBBIX KUCJIOT (B TOM YHCJIE B YCJIOBUSX MeK(Da3HOTO
KaTajausa) U 0 anbleruaoB. Pacierienue 1,2-110J10B MOIHON KUCIOTOM U TETpaarieTaToM cBUHIIA. O30HOIN3 aJIKEHOB,
MEeXaHU3M peakiuu. BoccTaHOBUTENbHOE U OKUCIIUTENbHOE paciieruieHre 030Hu0B (1,2,4-tpuokconanoB). CeleKTUBHOCTD
O30HUPOBAHUS, CBSI3AHHAS C JIEKTPOHHBIMU d(PpeKTamMu 3aMecTuTes el Ipy ABONHOM CBSI3U.

Tema 8. MeTobl BOCCTAaHOBJIEHUS OPraHNYeCKUX €OeIMHeHHUI.

MeTozbl BOCCTaHOBJIEHHST KPATHBIX YIJIEPO/I-YIJIEPOAHBIX CBsI3el. MeTo/Ibl BOCCTaHOBJIEH!SI KapOOHWJILHOM TPYIIIH M APYTHX
(pynkimonansHeIx rpynmn. Meroast Knemmencena u Kuxnepa-Bonbga, rpaHuLibl TPUMEHMMOCTH 3TUX METOJIOB, CBSI3aHHBIE C
HAJIMYMEM JPYrUX (PyHKIMOHANBHBIX Ipymi. [le3okcureHnpoBanue yepes 1,3-IuTruosansl, To3UIrHapa3oHsl. [Ipimenenne
TUAPUIOB AMIOMUHUS 1 Oopa. PeareHTs! 1711 3aMeleHysi rajjoreHa Ha BOJOPO/: aKTUBHBIE METAJUIBI B TIPHCYTCTBUH CIIUPTA,
LIMaHOOOPOTUIPU/L HATPHSI, CYTIEPTUAPHUIIBI, TPUOYTHIIONOBO-TUAPUA. [ MaprpoBaHue KpaTHBIX CBsi3ed. THIIBI KaTaan3aTopoB
TUJPUPOBAHUSA: UEPHH, OKHCH (KaTamu3aTop AfgaMca), KaTaau3aTopbl HA HOCUTENAX. MeTanbl INIATUHOBOM I'PYIITbl, HUKENb
Penes, ero pazHoBuaHOCTH, KaTtanu3atop JIasupa (xpomur meau). bopun vukens (P-1-Ni u P-2-Ni). KaranuzaTtops! s
TUJPUPOBAHUS NIPH HU3KOM U BBICOKOM JaBjieHHU. [IpefcraBieHne o MexaHu3Me rupupoBaHus. ['ugporeHonus cesseil
YIJIEPOJ-TETEPOATOM, MEXaHU3M Ipoliecca. KoMIulekcHble ruipuibl METAIIOB Kak BOCCTAHOBUTEIU. Boporuapu HaTpus u
QTIOMOTUJIPUL JINTHSI, UX TIPUMEHEHHNE B CHHTE3€e. MeXaHN3M BOCCTaHOBJIEHHSI KapOOHMIIBHBIX COEAMHEHUH aTIOMOTHAPUIOM
JmTHSE (37EKTPOHIIbHBIN KaTasli3) 1 GOpOruApruaIoM HaTprsl (HyKJIeo(WIbHBIA KaTanu3). B3anmopeiicTBre amomoruapuaa
ymtusa ¢ OH-, NH-, SH-kucnoramu.

Tema 9. KOHCTPYKTHBHBIE PeaKIUU € yYaCTHEM Kap 6 OHIWIbLHBIX COe/IMHEeHHUI.

Yrnepoaconepxaiiue HyKi1eo(pusbl, OCHOBHbIE TUIIbI PEAreHTOB U KaTaJu3aTOPOB B PEAKIIUSIX KOHIEHCAIMU. AJIbIOIbHAS
KOHJIeHcaIust (MeXaHU3M OCHOBHOT'O U KMCJIOTHOTO KaTajin3a), KpOTOHOBAasi KOHIeHcaIvsl. AHHeIMpoBaHue o POOMHCOHY,
koHzeHcaimu Knsiizena, Knsiizena-llImuara, Kuépenarens, JJukmana, peakuun Mannuxa, Jap3aHa u Burtura. Mexanu3mel
peakumii. CHHTETUUYECKUI MOTEHIA PeaKIUi KOHIeHCallUi.

Tema 10. MeToabl CO3JaHUA CBSI3H C-C ¢ noMompbIo MeETAVIOPraHUYeCKHUX peareHTroB.

JIutuii- 1 MarHuiopraHMYeCcKre COSIMHEHNs], UX MOJIyYeHHe U3 OPraHoOraJIoreHUI0B U MeTauia. OCOOEHHOCTH CUHTE3a
BUHWIbHBIX U aJUIWJIbHBIX JIMTUR- U MAaTHUMOPraHMueckux coeuHenuii. Micnonb3oBanue maruusi Puke asis cuHresa
MarHuAoOpraHuYecKkux coequHeHuil. CUHTE3 MarHUHOPraHMYeCKUX COeAMHEHUI peakiueil ¢ conpoBoxaeHreM. [lomydyenue
JUTUAOPraHUYECKUX COETUHEHUN peaKlMel OpraHorajJoreHu10B U 0JIOBOOPTaHUYECKHUX COeIMHEHUN C TMTUHAIKIIIAMHU.
Jlutunposanvie opranndeckux cyocrparos. [lkana CH-kucioTHOCTH yriieBogopoaoB. OCOOEHHOCTH CUHTE3a BUHWIBHBIX U
QUTWIIHBIX JIMTUI- 1 MAHUAOPTaHUYECKUX coelMHeHUi. B3aumoelicTBie MarHuii- U TUTUHOPraHMUECKUX COEAUMHEHUI ¢
ankuiranorenugamu. OcoOOSHHOCTH TAJIOTEHUIOB aJUTHIBHOTO M OeH3WIbHOro THmna. [lomydyeHnue 6ugeHuIos mo YibmaHy.
Peakiuu Kpocc-coueTaHusi MATHUIA-, IIAHK-, OJIOBO- M OOPOPraHMYECKUX COEMHEHUI C OpraHOraJIoreHUIaMHu,
Katanusupyemble Komruiekcamu nauiaaus (Xapami, Herumum, Ctumne, Cy3yku). [TosryueHne kaTtaan3aTopoB - KOMIUIEKCOB
naaaus. OKUCIUTENbHOE IPUCOEANHEHHE - BOCCTAHOBUTEIBHOE SJIMMUHUPOBAHKE KaK JIEMEHTAPHbIE aKThl B PEAKIIUSIX
Kpocc-coyetanus. CouetaHue ¢ TepMUHaIbHBIMU ajikuHaMul (CoHorammpa). CoueTaHne pTyTHOOPIaHMYECKUX COeIUHEHUH ¢
ajKeHaMu (XeK).

Tema 11. Peaknyu nukJIn3anun 1 pacKpbITUS UKJIOB.

Peaknuy nukm3anuy 6e3 U3MEeHEeHUs1 KOJIMUeCTBA aTOMOB yriiepoa: peakius [IukmaHa. Peakiuu 1UKIONPUCOSIUHEHUS C
yIJTMHEHUEM LIeN: BHYTPUMOJIEKYJISIpHBIE IUKIM3aiuu - peakuust @punens-Kpadrca, peakius buniepa-Hamupanbckoro.
MexMoseKyisipHasi KOHASHCAIMS: PEeaKkIlMi ¢ y4acTUeM TUAMUHOB U IyinKosiei. Mcrons3oBanue peakimii [2+1], [2+2], [3+2],
[4+2] - nuKJIONpUCOEAUHEHNS B CUHTE3€ OpraHueckux coeaunenuil. Knaccudukaius, pernoceeKTUMBHOCTh peakiui
IUKJIoNprcoeanHeHus1. [IpucoequHeHre KapOeHOB K HelpeIeIbHbIM coeqiHeHrsIM. CHHIJIETHAST U TPUTLIETHAST (DOPMBI
kapOeHa. Peakiuu packpeITHE IUKJIOB.

Tema 12. [Ieperpynnup oBKH.
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IleperpynnupoBKHU ¢ COXpaHEHUEM YIJIEPOJHOIO CKENeTa: aJUIWIbHAS NIEPerpynnupoBKa, epeMellieHue TPOIHO! CBSA3U.
[NeperpynnupoBKH ¢ HOCTPOESHHUEM YIJIEPOJHOTO CKeeTa: neperpynnuposky ®puca u Kisiizena, 6eH3uauHOBas
neperpynnuposka. [leperpynnupoBku ¢ pacilenieHueM yriepoJHOro CKeleTa: Fo(pMaHOBCKOE pacCIleIIeHne aMUI0B KUCIIOT,
neperpynnupoBka bekmana, peakuust [lmuara. IleperpynnupoBKy ¢ epecTpordKon yriiepoAHOro CKeJleTa: IeperpynimpoBKa
Barnepa-MeepseiiHa, MMHAKOJIMHOBAsI EPErpyIITMPOBKa, PETPOITMHAKOIMHOBAS MEPErpyIMpPOBKa, N30MEpU3alIus
YIJIEBOJOPOJIOB.

Al

Tema 13. ""3esienblii'' opranunyecKkuii CHHTe3

ITonsartue "3enenoit xumun'". 12 npuHIMNOB "3eneHoi XxuMun'". [IoHATHEe aTOM-9KOHOMHBIX peaklyil U UX puMepsl. [IpuHIuL!
BbIOOpa HamboJIee "3eJIeHbIX ' MEeTO/IOB CHHTe3a. [Iu3aiiH 6e30IMacHbIX XUMUYECKHX BelllecTB. be3onacHble pacTBOpHUTENH 1
BCIIOMOTaTeJIbHbIE BellecTBa. Boja B kKauecTBe pacTBOPUTEIIS B OPraHUYEeCKOi XUMHUU. VIOHHBIE KUIKOCTU. AJIbTepHATUBHbIE
WCTOYHUKY SHEPTrUM MpY MPOBEAECHUM CUHTE3a: MUK POBOJIHOBHIN HarpeB, IPOTOYHAs XMMUs, COHOXUMHUS. Vcronb3oBaHue
BO300HOBJISIEMBIX PECYPCOB B OPraHMYECKOM CUHTe3e. [J13aliH U CHHTE3 BEIECTB C IPOrpaMMUPYEMON Jerpajaluei.

Tema 14. Kinuk-p eakiun

Onpepenenye U TUIBI KIUK-peakuuil. Meap-KkaTanusupyemas peakiys HUKIonprcoeauHeHus a3uioB ¢ ankuHamu (CuAAC).
MexaHu3M peakiyy, BUIbl HCHIOJIB3YEMBbIX KATATMTHUECKUX cucteM. MoanuKanys IpUpOIHbIX COSMHEHHH,
apmaneBTrueckux npenaparon, IHK, nykneorunos ¢ ucnonbzoBanueM CuAAC. Moaudukanus cynpaMosieKy:
KaJIMKCApEeHOB, POTaKCaHOB, KaTeHaHOB. CHHTE3 AEHIPUMEPO-NIOI00HBIX CTPYKTYP ¢ rcnosb3oBanneM CuAAC. Konbloranysi
IJIMKOKJIACTEPOB U INIMKOKOHbIoraToB ¢ ucnosb3oBaHueM CuAAC. CuAAC peakuus B XMMUM NoJauMepoB. Peaknus
LMKJIONPHCOEIMHEHNU s a3U/I0B C aJIKMHAMU, KaTalu3upyemast HanpsokeHUeM [UKJIa, KOMIUIEKCHBIMU COEIMHEHUSIMU PYTEHUS U
cepeOpa. Tuon-ajkeH KIMK-peakuys. MexaHu3M peakiuy, BUIbl MTHULIMATOPOB IS TpoBeAeHus peakimu. CuHre3
(byHKIIMOHAIBHBIX OPraHMYECKUX MATEPUaJIOB C HCIIOJIb30BAHUEM THOJ-AJIKEH KJIMK-PEaKIIUH.

Tema 15. HpﬂMEHeHﬂe MHUKPOBOJHOBOI'0 CHHTE€3a B OPraHnie¢CKOM CHHTE3 €

dusnyecKkre OCHOBB MUKPOBOJIHOBOT'O HArpeBa. Y CTPORCTBO JJaO0OPAaTOPHBIX MUK POBOJHOBBIX YCTAHOBOK JIJISI XUMUYECKOTO
JKCIeprMeHTa. PeakiMoHHbIe COCy/Ibl, UCIOIb3YEMblE B MUKPOBOJHOBHIX Mevyax. BaanumopaelicTBie MUKPOBOJIH C BEIIECTBOM -
POJIb TURJIEKTPUUECKON MTPOHUIIAEMOCTH. MeTOIbl OPraHNnYecKoro CUHTE3a B MUKPOBOJIHOBBIX Mevyax: CUHTE3 TIpy
TMOBBIILIEHHOM JIABJIEHUH, CUHTE3 C UCMOJIb30BAaHUEM aKTUBATOPOB - TIOTJIOTUTEJIEN MUK POBOJHOBOM sHeprun. KuneTtuka
peaxiuii, MpOBOJUMBIX B YCIOBUSAX MUKPOBOJHOBOIO U3yueHHsl. MUKpOBOJHOBBIE 3 GeKThl. BiusiHue MUKpPOBOJIHOBOTO
HarpeBa Ha CEJIEKTUBHOCTh peakiuii. OpraHnvecKue peakiiiy, IPOBOANMbIE Oe3 pacTBOpUTENIsA. Peakiy KOHIEHCAIHH.
Peaxkuuu nzomepusaiuu, neperpynnupoBku. Peakiu okucieHus: u BoccraHoByieHUs1. CUHTE3 reTepOoluKINYECKUX
COEIMHEHNH.

Tema 16. PeakTopbl NPOTOYHOr0 THUNA B OPraHUYECKOM CHHTE3e

IpuHIMIT pabOTHI ¥ YCTPONCTBO PEAKTOPOB MPOTOYHOrO THIA. PeakTophl cMENIeHUs U MUKPO(IIIOUIHBIE PEaKTOPHI.
TexHonorus peryisaiuu odpatHoro napiieHust. CUHTE3 B YCJIOBUSX MeperpeBa pacTBOpHUTEs. "3arnperieHHbe"
ra30-XHUIKOCTHbIE PEAKIIMK C UCTIOIBb30BAHMEM MOHOOKCHU/IA YTJIepo/ia, AMOKCHIA YIIepoa, KMCIoposa, 030Ha, (ropa, Xjiopa,
XJIOPOBOJIOPO/IA, BOAOPO/A, STUIIEHA, aMMHUaKa, TMa3oMeTaHa, (hocreHa. [ eTeporeHHsIi KaTaan3 ¢ UCMOIb30BaHUEM
MeTaJuI-CoJepKallInX Kata3aTtopoB. Peakumn kpocc-coderanus Cy3yku, Xeka, Conorammpa, Hernimm. Peakuuu coueranus
YIJIEPOJ-TETEPOaTOM B MOTOKe. MyJIbTUCTAAUAHBIN MPOTOYHBIN cuHTe3. CHHTE3 (hapMaKOJIOTMIeCKU-aKTUBHBIX BEIIECTB B
TMIOTOKE.

Tema 17. MeTa/LIOKOMILJIEKCHbIE KATAJIN3aTOPHI HA HOCHTEJIE B OPraHNYeCKOM CHHTe3e

I'eTeporenuszanys METaNIOKOMIUIEKCHBIX KaTaJIM3aTOPOB C TOUKHU 3PEHUS 3eJIeHO XuMun. Tumsl HocuTenei: NoJIUCTUpPOII,
JEeHAPUMEpbI, aMOP(HBINA TUOKCU KPEMHUS, ME30IIOPUCTHII JUOKCU]] KPEMHH S, OKCUJ AJIOMUHHUS, CMEIIIaHHbIe OKCHU/IBL,
cynep-rapaMarHUTHbIe HAHOYACTULB.. MeTopl 3aK peIlIeHr s METaNIOKOMILUIEKCHBIX KaTaJIu3aTOPOB Ha HOCHUTEE.
KoBanenTHast nMmoOum3anys. IMMoOuIn3alus Ha HOCUTENe 3a cYeT 1eKTpocTathyeckux cuil. Crienududeckas agcopOoLus
Ha HocuTese. IMMOOUIN3aLisl FOTOBBIX METAJUIOKOMIIEKCOB; JIMTAHJ0B ¢ JaJIbHEHIINM [10TyYeHUEM METa/UIOKOMILIIEKCOB.
301b-reib MeToA. VIHKancyi1us MeTaJuyIOKOMIIJIEKCOB B MOJIOCTSIX ME30NOPUCTBIX HOCUTENIEH. XUpaJbHbIe
METaJUIOKOMILIEKChl Ha HocuTesie. Mcnonp3oBaHne METaJUIOKOMITIEKCHBIX KaTaJIM3aTOPOB HA HOCUTEJISIX B OPraHUUYECKOM
XMMUH: PeaKLU KPOCC-COYETaHUsl, ACHMMETPUYHOTO THIPUPOBAHHUS.

5. IlepedyeHb y4eOHO-METOIUYECKOT0 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yUJalommXcs Mo
JUCHUNIIHE (MO/LYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIIOIHAETCSA MO 33IaHHI0 U IPH METOAMYIECKOM PyKOBOJICTBE MPENoaBaTess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IMTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIMUXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSATEJIbHOE OCBOEHUE OTAEIbHBIX TeM (pa3ieIoB) AUCHUILIMHEL, TaK U TPOPabOTKY TeM (pa3JIeioB), OCBANBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUI 1 OTpabOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUIUIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil 1 SIEKTPOHHBIMU 00PAa30BATEIbHBIMU PECYpPCaMu, BKIIOUASL:
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

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

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

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

Bubmmoreka Xumuueckoro ¢akynprera MI'Y - http://www.chem.msu.ru/rus/library/welcome.html
Opranudeckas_xumus - http://ru.wikipedia.org/wiki

VuebHble MaTepualibl xumudeckoro (akynbrera MI'Y 1o Kypcy OpraHuuecKoi XUMUHU: -
ttp://www.chem.msu.su/rus/teaching/org.html

Xumuyeckas HuMKIoneaus: chemport.ru - http://www.chemport.ru/data/chemipedia/article_2630.html
DJieKTpOHHAst XUMUYeckas oudnuoreka - http://djvu-inf.narod.ru/nclib.htm

9. MeToandecKHe YKa3aHUA JIA 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIs1)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOMPAET MH/IYKTUBHBIN ITyTh, TO €CTh BHaYaJIe M3JIaraeT KOHKPETHbIE (paKkThl, 0000IIAET UX, pacCKphIBaeT
CYILIHOCTb TTOHATHSI, IAET €ro orpezenenue. JIpyrou myTh 0Opa3oBaHus MMOHATHH - JeyKTUBHBIN: JIEKTOP BHaYase
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NpH M3yYeHHH AUCLMIUIMH BKJIIOYAET: - YTEHHE CTyACHTaAMH PeKOMEHIOBAHHON
JIMTEPATypsl U YCBOGHHE TEOPETUYECKOTO MaTepruasia JUCIUIUIMHBL; - 3HAKOMCTBO ¢ MIHTEpHET-UCTOYHNKAMU; -
MIOZATOTOBKY K Pa3IMYHBIM (pOpMaM KOHTPOJIS (TECTHI, KOHTPOJIbHbIE PabOThI, KOJUIOKBUYMBI); - IOATOTOBKY U
HamnucaHue pedeparos; - BHITOJTHEHHE KOHTPOJIBHBIX PadoT; - MOATOTOBKY OTBETOB HA BOIPOCHI 110 Pa3IMYHbIM
TeMaM IVCLUITIAHBI B TOW MOC/IEI0BATEIbHOCTY, B KAKOW OHM MpeAcTaBieHsl. [InaHnpoBaHie BpeMeHH,
HEOOXOIMMOr0 Ha N3yYeHUe TUCHUILINH, CTYASHTaM JIydllle BCEro OCYLIECTBIISATh BECh CEMECTP, MpeAycMaTpUBast
IIPY 3TOM PeryJIsipHOe OBTOpPEeHUe MaTepuaia. [1py u3ydeHnn AUCLUILIMHBL CHavala He0OXOAMMO MO KakA0M
TeMe MPOYUTaTh PEKOMEH/IOBAaHHYIO JINTEPATYPy M COCTABUTh KPATKUI KOHCIIEKT OCHOBHBIX TTOJIOKEHUH,
TEPMHUHOB, CBE/ICHUI, TPEOYIOIIMX 3aTIOMUHAHUS U SIBJISIIOLIMXCSI OCHOBOIIOJIATAIOIMMH B 9TOH TeMe IS
OCBOEHU TTOCTIEAYIOMNX TeM Kypca. I paciMpeHust 3HaHus 110 AMCLUITIMHE PEKOMEHyeTCsl HCIOIb30BaTh
WHTepHeT-pecypehl; MPOBOAUTH MOMCKH B Pa3JIMUHBIX CUCTEMAaX M MCIOJIb30BaTh MaTepUasIbl CaliTOB,
PEKOMEH/IOBaHHBIX MpenoaBaresieM. [1py MoAroToBKe K KOHTPOJIbHON padoTe HeOOX0OUMO MTPOYNTATh
COOTBETCTBYIOLIME CTPAHHLbI OCHOBHOTO y4eOHMKA. JKeaTeIbHO TakKe YTeHHe AOTOIHUTENIBHOM JIUTepaTyphl.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMCH P €KOMCEHYETCS BHUMATEJIbHO U3YUYUTb KOHCIIEKTHL HeKHHﬁ, HOIMOJIHUTEJIbHYIO HHCbOpMaL[PIIO MOJKHO INOJIYYUTb U3
PEKOMEHAOBAHHBIX UHTEPHET-PECYPCOB U yqe6H1>1x nocoouii. Ha ax3amene HCO6XOHI/IMO OTB€YaTb TOYHO, SACHO U
10 BOITPOCY. HOMHI/ITC, YTO BpEMA OTBETA OI'PAHUYCHO. HpI/I BO3HUKHOBEHHHU JIIOOBIX HESICHOCTEN B rmpomnecce
NOATOTOBKU K OTBETY CJICAYET 06paH_IaTI>CH C BOIIPOCAMHU TOJIBKO K IpernogaBaTesIo.

10. Tlepeyenbr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiECca M0 JUCHUILIIHE

(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCITUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YYaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayJUTOPUH JIJIsI KOHTAKTHON pa0oThI C MPernoAaBareieM, yKOMILIEKTOBAHHbIE CIICHUATU3UPOBAHHON MeOeIbio (CTOJIbI
U CTYJIbS1).

KomribioTep 1 npuHTEp 7151 pacnieyaTKy pa3IaTOYHbIX MATEPUATIOB.

MynbTiMenuiiHAS Ay AUTOPHUSL.

Crieruanu3upoBaHHas J1JabopaTopusl.

12. CpeacrBa aganramuu NpenoaaBaHusl JUCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE 1T PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4alonMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX KCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPEJICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaAIIbHBIX TA0OPATOPHI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI UL Tiepeiavn I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C npernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOT'YT OBITh
HCIOJIb30BAHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U IPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOI (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst pH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanussMu PI'OC BO u yueO6HsIM tutanoM o Harpasienuio 04.03.01 "Xumus" n
Npod U0 MOArOTOBKY "Xumus'".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.07.03 Memoovi opzanuueckoeo cunmesa

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

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1 PeytoB, O. A. Oprannyeckasi xumus : yueOHuK : B 4 vactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxuauku 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
ooparmmrenust: 20.02.2025). - Pexxum moctyna: A7 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: 20.02.2025). - Pexxum noctyna: uist aBTOPU3. IOJIb30BATENEH.

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: 20.02.2025). - Pexxum moctyna: 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
obpamenusi: 20.02.2025). - Pexxum foctyna: uist aBTOPU3. MOJIb30BATENCH.

JonoJiHUTEILHAS JUTEpPATYypa:

1. Cmur, B. A. OCHOBBI COBPEMEHHOIO OPraHMYecKOro cuHTe3a : yueOHoe mocodue / B. A. Cmur, A. JI. lunbman. - 7-€ 371.U31. -
Mockaa : Jlabopatopust 3HaHHH, 2024. - 753 c. - ISBN 978-5-93208-805-0. - Tekcr : anekTpoHHbIH // JlaHs :
3JIEeKTPOHHO-OubIMoTeunas cucrema. - URL: https://e.lanbook.com/book/458327 (nata obparenust: 20.02.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. Hemraper A.B., KassimoBa M. A., Briopuna H.H., Tarapunos [I.A. IIpakTiiueckue pabOThI 10 OPraHUYECKOMY CHHTE3Y.
OO1mii mpakTUKyM: y4eOHO-MeToanueckoe nocodue. - Kazanb: Kazanckuit (IlprBoynkckuit) bepepanbhblii yHusepeuret, 2013.
- 79 c. - Tekcr : anexkrpoHHslid. - URL:
https://kpfu.ru//staff_files/F519414542/Prakticheskie.raboty.po.organicheskomu.sintezy.pdf (gata ooparuenus: 20.02.2025). -
PexuM moctyna: OTKpPBITHI.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.07.03 Memoovi opzanuueckoeo cunmesa

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

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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