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1. OBIIME NNOJIOXKEHUSA

1.1. OcHoBHass mnpodeccuoHaIbLHAs o0pa3oBaTejbHAs IPOrpaMMa  BbICIIEIO
o0pa3oBaHusi — MporpaMMa NOATOTOBKH MATUCTPOB (Jajiee — MPporpaMMa MarucTparypbl,
OOIl marucTpatypsl), peanusyemas (eaepanbHbBIM TOCYJApCTBEHHBIM  OIOKETHBIM
o0pa3oBaTelbHbIM  y4YpEeKICHHEM  BbIclIero  ooOpazoBaHusi  «PoccHiiCKMil  XHMHKO-
TexHoJIoTuueckuii yHuBepcuter umenu JI. . MenneneeBa» (manee — VYHHBEpCHTET) B
COOTBETCTBUHU C (eaepaibHbIM TOCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
o0Opa3oBaHUs — Marucrparypa 1o HaIPaBJICHUIO IIOITOTOBKH
18.04.01 Xumuueckasi TEXHOJIOTHS, MarucTepcKas nmporpamma «TexHoJ0rus
HedTerazoXuMmuu, OPraHMYecKOro CHHTe3a W YIJIEPOAHBIX MATEPHAJ0B), IPEACTaBIsACT
co00#1 KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOPa30BaHMS M OPraHU3alMOHHO-TIEAArOTHYECKUX
YCIIOBHM, KOTOPBIA MPEACTaBICH B BUAE y4eOHOro IUIaHa, KaJCHIApPHOTO ydeOHOro rpaduka,
pabouux MmporpaMm JAUCHUIUIMH (MOAYJeH), OIIEHOYHBIX U METOJIMYECKUX MaTepuayoB, pabouei
IPOTPaMMBbI BOCIIUTAHUS, KaJICHIAPHOTO TJIaHa BOCITUTATEIbHOM paboThl, (hopM aTTecTanuu.

1.2. HopmaTuBHBIe JOKYMEHTBHI AJs Pa3paGéoTKH NMPOrpaMMbl MarucTpaTypbl Mo

HAINIPABJICHUIO MOATOTOBKH COCTABJISAIOT:

— @enepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 o6pa3zoBanuu B Poccuiickoit
denepauuny;

— Ilpukaz MwunoOpuayku Poccuu ot 07.08.2020 Ne 910 «O6 yrBepxkaeHun ¢eaepaibHOTO
rocy/1apCTBEHHOr0 00pa30BaTeIbHOIO CTaHAApTa BhICIIEr0 00pa30BaHuUsl — MarucTparypa Io
HarnpaBiaeHuto noArotoBku 18.04.01 Xummudeckasi TexHoJorusi» (mamee — ®I'OC BO —
MarucTpaTypa o HamnpasjieHuto moarotoku 18.04.01 Xumuyeckasi TeXHOJIOTHS);

— IIpodeccuonanpuplii ctanaapt «CrenuanucT MO0 HayYHO-HCCIEI0BAaTENbCKUM M OIBITHO-
KOHCTPYKTOPCKUM pa3pabOTKaM», YTBEpXJEHHBIH INpuKazoM MUHHUCTEpCTBA TpyAa H
counanbHOM 3amuThl Poccuiickoit @enepanuu ot 04.03.2014 Ne 1214;

— IIpuxa3z MunucrepcrBa oOpazoBanus u Hayku P® ot 23.08.2017 Ne 816 "OO yrBepkneHun
[Topsinka  npuMeHeHHs — OpraHM3alMsIM{,  OCYIIECTBIAIOIIMMH  00pa30BaTENIbHYIO
NeSTENIbHOCTD, 3JIEKTPOHHOTO OOY4YEeHMsI, TUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH
Opu peanu3anuu oOpa3oBaTeNbHBIX NMporpamm" [DneKkTpoHHBINH pecypc]. Pexxum nocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%ES
%EA%E0%E7/ (nata obpamienus: 21.03.2022);

— Ilpukaz MuHucTepcTBa Hayku U Bblcuiero oOpasoBanusi Poccuiickoit ®enepanuu,
MunuctepcrBa mnpocsenieHust Poccuiickoit ®enepaunn ot 05.08.2020 Ne 885/390 "O
NPaKTUYECKOH NOAroToBKe oOyuatomuxcs" [DnekTpoHHBI pecypc]. Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink_id=0&nd=102850569&intelsearch=&firstDo
c=1/ (mata obpamenus: 21.03.2022);

— Tlonoxxenue 06 opraHu3any ¥ UCIOJIB30BaHUU JIEKTPOHHOTO 00Y4YEHHUS U JUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTMH MpH pealu3allud 00pa3oBaTENbHBIX IMpPOrpamMM B
denepaabHOM TOCYIapCTBEHHOM OIO/DKETHOM 00pa30BaTEbHOM YUPEXKIEHUH BBICIIETO
o0Opa3oBaHus "Poccuniickuit XUMHUKO-TEXHOJIOTHYECKUI YHUBEPCUTET MMEHU
. Y. Menneneesa", npunsitoe pemenreMm Yuenoro copera PXTY um. J{. . MenaeneeBa ot
27 maprta 2020 r., mporokon Ne 9O, BBegeHHOe B AelcTBHE mpHKazoM pekrtopa PXTY
uM. JI. 1. Mengeneea or 27 wmapra 2020 r. Ne 29 OJ] [DOnextpoHHbi pecypc].
Pexxum gocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne D0u/I0OT.pdf (nmara
oOpamenus: 21.03.2022);

— IlonoxxeHue o nmpakTUYECKOW MOJArOTOBKE 00ydaromuxcs B heepaabHOM TOCy1apCTBEHHOM
O10/KETHOM 00pa30BaTEIbHOM YUPEXKACHUHU BBICIIEro 00pazoBaHus "Poccuilckuii XMMHKO-
TeXHOJorn4yeckui yauusepcutreT uMmenu J1. . MenneneeBa", npuHATOE pelICHHUEM YUYEHOTO
coBera PXTVY um. JI. 1. MenneneeBa ot 25.11.2020, npotokon Ne 4, BBeJileHO B JAeiiCTBUE
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https://muctr.ru/upload/university/departments/uu/local_doc/Положение_ЭОиДОТ.pdf

npukazoMm pektopa PXTY um. . 1. MenneneeBa ot 26.11.2020 Ne 117 O/ [DneKkTpOHHBIN
pecypc]. Pexum gocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxxenne%200%20npaktuyec
k011%20noaroroske.pdf (nata obpamenus: 21.03.2022);

I[Ipy ocBoeHMM JUCHMIUIUH M MHPAKTUK CTYACHTHI JIOJDKHBI  HCIOJIB30BaTh
UH(POPMALIMOHHBIE M HH()OPMALMOHHO-00pPa30BaTENbHBIE PECYPCHl CIEAYIOIMX IMOPTAIOB U
CalTOB:

— Cucrema ¢enepanbHbIXx 00pa3oBaTeNbHBIX MOPTanoB. CUCTEMa OTKPBITOTO OOpa30BaHUA.
Koncantunroseii nentp MOC OO PO [DnektponHbii pecypc] — Pexum nocryna:
http://www.openedu.ru/ (nara obpamenus: 21.03.2022);

— MWudopmanmonnas cucrema "EnuHoe okHO gocTyma Kk oOpasoBarenbHbiM pecypcam'. URL:
http://window.edu.ru/ (nata o6pamenus: 21.03.2022);

— ®DIIO: coorBerctBue TpeboBanmsM DPI'OC [DnektpoHHBIH pecypc] — Pexxum nmoctyma:
http://fepo.i-exam.ru/ (nara oopamenus: 21.03.2022).

1.3.  OOmasi xapakTepUCTHKA MPOrpaMMbl MAaruCTPaTyphbl

Ieabl0 mporpaMMbl MATHCTPATYPBI SBISETCS CO3/laHUE AJIs 0Oy4YaroIIMXCsl yCIOBUM
JUIE TIPUOOPETeHUs HEOOXOIUMOTO ISl OCYIIECTBICHHS NPO(ECCHOHATBHON esSTeTbHOCTH
YPOBHSI 3HaHUMN, YMEHMH, HABBIKOB, OIbITA JEATEIBHOCTU U MOATOTOBKU K 3allIUTE BBITYCKHON
KBaJIM(DUKALIMOHHOM paboThl.

[Tonyyenune oOpa3oBaHMs 1O 0Opa3oBaTEIbHON MpOrpaMMe BBICIIEr0 OOpa3OBaHMS —
porpaMMe MarucTpaTrypbl JOMYCKAeTCs TOJNBKO B O0pa3oBaTEIbHOW OpraHW3alMd BBICHIETO
o0pa3oBaHus U HAy4YHOI opranu3auuu (nanee — OpraHnusanus).

OO6yuenue 1o oO0Opa3oBaTeNbHOM IpOorpaMMe BBICHIETO O00pa3oOBaHHUS — IIPOrpaMMe
MarucTpaTypbl B 00pa30BaTe/IbHOW OpraHu3alMy OCYLIECTBISETCS B OUHOW (opme 0O0ydeHHs.
OO0beM mporpaMMmbl MaructpaTypbl cocraBisieT 120 3ayeTHbIX eAauHMIl (Hanee — 3.€.) BHE
3aBUCUMOCTH OT ()OpMBI 00yUEHUs, IPUMEHAEMbIX 00pa30BaTEeNbHBIX TEXHOJIOTHH, pean3aluu
IPOTPaMMbl MarucTpaTypbl C HCIIOIB30BAHUEM CETEBOW (OPMBI, peaTH3aluy IMPOrpaMMbI
MarucTpaTypbl 10 HHIUBUAYAJIbHOMY YUeOHOMY IUIaHYy.

Cpok momyueHHuss 0Opa3oBaHHs IO MPOTpaMME MarucTparypsl (BHE 3aBUCHMOCTH OT
NpUMEHSeMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI):

— B ouHOH (opme 0OydeHHs, BKIOYAs KAHHUKYINbI, MPEAOCTABISEMbIE MOCIE MPOXOXKICHUS
rocy/1apCTBEHHOW UTOTOBOW aTTECTALMU, COCTABIISIET 2 TO/a;

— TIpu 00YYEHUH 110 MHIUBUAYAILHOMY Y4€OHOMY IJIaHY HHBAJIHJIOB H JIUII C OTPaHUYEHHBIMHU
BO3MOXHOCTSIMH 3/10pOBbs (Jlasiee — MHBaIM b U una ¢ OB3) MokeT ObITh yBETUYEH MO UX
3as1BJICHUIO He OoJiee yeM Ha 6 MecsLEeB 110 CPABHEHHUIO CO CPOKOM IMOIY4EeHHsI 00pa30BaHMUs,
YCTAHOBJICHHBIM JUIsl COOTBETCTBYIOIIEH (POpMBI 00ydeHusl.

O06Bem nmporpaMMbl MarucTpaTyphl, peaiu3yeMblid 32 OJJUH YUEOHBIN TOJl, COCTABIISIET HE
6onee 703.e. BHE 3aBUCUMOCTH OT (opMbl OOy4YeHMs, HPUMEHSIEMbIX O00pa30BaATENbHBIX
TEXHOJIOTUH, peaju3alid TPOTpaMMbl MarucTpaTypbsl C HCIOJIB30BAaHHUEM CETEBOH (OPMBEI,
peanu3alMM OpOrpaMMbl  MarucTpaTypsl 10 HHIMBHIyaJdbHOMY y4yeOHOMY IaHy (3a
UCKJTIOYEHHEM YCKOPEHHOT0 00y4YeHHUs), a IpU yCKopeHHOM 00yueHuu — He 6oiee 80 3.e.

OpraHu3anuss CcaMOCTOSITEIBHO ONpeAeNseT B IpeAerax CpoKOB M 00BEMOB,
YCTaHOBJIEHHBIX OI'OCBO -  wmarucrparypa 0O  HAmpaBICHUIO  MOJATOTOBKH
18.04.01 Xumuyeckas TeXHOJOIHSA!

— CpOK TMOJy4YeHHs OOpa3oBaHMs IO MPOrpaMMe MAarucTpaTypbl IO HHIAUBHIYaTbHOMY
y4eOHOMY TIaHy, B TOM YHUCIIE TIPH YCKOPEHHOM O0YYEHUH;

— 00BeM mporpaMMbl MarucTPaTyphl, peaTu3yeMblid 32 OJTMH YIeOHBIN TOI.

IIpu peanuzanum mnporpaMMbl MaructpaTypbl OpraHuszaius BOpaBe [PUMEHSTh
DIIEKTPOHHOE OOy4YeHWe, AMCTAaHIIMOHHBIE OO0pa3oBaTelbHBIE TEXHOJOTMH. Peammzanus
OporpaMMbl MarucTpaTrypbl C TMPUMEHEHHEM HCKIIOUUTENIBHO JJIEKTPOHHOTO OO0YyYeHus,
JMICTaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHIA HE TOMTYyCKAETCsI.
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DNeKTpoHHOE 00yuYeHHe, JUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOIHU, IPUMEHSIEMBbIE
npu oOyyeHnu umHBanuAoB U jui ¢ OB3, momkHBI npeaycMaTpuBaTh BO3MOXKHOCTH MpHUEMa-
nepeaays “HGOpMaIMK B JOCTYIHBIX /Ul HUX (OpMax.

Peanuzanuss mporpammel  MaructpaTypel — ocyuiectBisiercss  OpraHuzanuen  Kak
CaMOCTOSITENIbHO, TaK U IIOCPEJICTBOM CETEBOM (POPMBI.

IIporpamma MmarucTparypbl peaqu3yeTcsi Ha TIOCyAapCTBEHHOM s3blke Poccuiickoit
®denepanyu, €Civ HHOE HE ONPEEIICHO JIOKAJIbHBIM HOPMAaTUBHBIM akToM OpraHusanuu.

CTpyKTypa NporpaMMbl MarucTpaTypbl BKIIOYACT CICAYIOUIHE OIOKH:

bnok 1 «/[ucuurmimuHbl (MOTyIN )Y,

bnok 2 «IlpakTtuka», KOTOPBI BKIIOYAeT y4eOHYI0 M IPOU3BOACTBEHHYIO NPAKTUKY
(aslee BMecTe — IMPAKTHKH), OTHOCALIMECH K 00s3aTeJbHOM 4YacTH IPOrpaMMbl, U IPaKTUKH,
OTHOCSIIMECS K YaCTH NMPOrpaMMbl, popMUpyeMOl yJaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHIA;

bnok 3 «l'ocynapcTBeHHas UTOrOBast aTTECTALU,

CTpykTypa nporpaMmbl MarucTpaTypsl

CrpyKTYpa MpOrpaMMbl MATHCTPATYDHI OOBeM mporpaMMbl MarucTpaTypsl
u ee OJIOKOB B 3.€.

broxk 1 Jucuumiuzel (MOJ1yJN) He MeHee 51

biiok 2 IIpakTuka HE MeHee 25

bioxk 3 ['ocynapcTBeHHasi UTOrOBas aTTeCTalUs HE MeHee 6

O0BeM IPOrpaMMbl MaruCTPaTypPhI 120

B brok 2 «lIpaktuka» BXoasT ydeOHas ¥ IPOU3BOJCTBEHHAs MPAKTHKU (Jajiee BMECTE —
IIPAKTHKN).

Tunsl yueOHON TPAKTHKU:

— O3HAaKOMHTEIbHAs MPAKTHUKA;
— TexHoyoruyeckas (MpOeKTHO-TEXHOJIOTHYeCKasl) MPaKTHKa;
— JKCIUTyaTallMOHHas MPAKTHKA;
— Hay4yHO-UCClIe[loBaTeNnbcKass  paboTra  (MOJydeHHE  TEpPBUYHBIX  HABBIKOB  HAy4yHO-
UCCIIEI0BATEIbCKON PabOTHI).
Tunel Npon3BOICTBEHHON ITPAKTHKHU:
— TexHoyornyeckas (IpoeKTHO-TEXHOJIOTHYecKasi) MPaKTHKa;
— JKCIUTyaTallMOHHas MPAKTHKA;
— Hay4yHO-HCCIIeIoBaTeNbCcKas paboTa.

B brok 3 «"'ocynapcTBeHHAst UTOTOBAs ATTECTAIUS» BXOJAT:

— TOJATOTOBKA K cllaye M cJada roCyJapCTBEHHOTO sk3ameHa (ecnu OpraHuzaiusi BKIIOYHIA
rOCy/IapCTBEHHBIN IK3aMEH B COCTAB FOCYAAPCTBEHHOI UTOTOBOI aTTECTAIIHH);

— BBINOJHEHHE, MOJArOTOBKA K MPOIIEype 3aIIUTHI U 3al[UTa BHIMYCKHON KBaTU(UKAIMOHHON
paboTHL.

B pamkax mporpaMMbl MarucTpaTypbl BBIIEISIOTCS OOs3aTenbHas 4acTh M YacTh,
dbopMupyemasi yuacTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUH.

K obs3aTensHOM 9acTu mporpaMMbl MarucTpaTypbl OTHOCSATCS TUCIUIUIMHBI (MOIYNH) U
MpakTUKH, oOecreunBaomue (GopmupoBanue  oOmENPOPECCHOHANBHBIX  KOMIIETEHINH,
onpenenseMpix ~ ®I'OCBO -  Maructparypa 1o HalpaBJICHUIO  MOATOTOBKU
18.04.01 Xumuyeckas TexHoygoruss. OO0beM o00s3aTelbHONH dacTH 0Oe3 ydera oObema
rOCyJapCTBEHHON MTOTrOBOW aTTeCTAllMM JIOJKEH COCTaBiIATh He MeHee 20 MPOIEHTOB OO0IIero
o0Bbema nmporpaMmbl MarucTpaTypsbl.

JIMcuumuHel (MOAYJIH) M IPAKTUKH, obecredynBaromre GopMUPOBaHNE YHUBEPCATBHBIX
komneTeHuit, ompeaensiembix ®I'OC BO — wmarucrparypa mo HampaBlI€HHIO MOJITOTOBKU
18.04.01 Xumunyeckasi TEXHOJIOT M, a TaKxkKe npodeccHoHaTbHBIX KOMIIETEHIIUH,
onpezaenseMbix OpraHuzanueil caMOCTOSITENIbHO, MOTYT BKJIIOYAThCSl B 00S3aTEIbHYIO YacTb
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MporpaMMbl MarucTpaTypbl U (WIM) B 4acTh, (POPMUPYEMYIO YYaCTHHUKAMH 00pPa30BaTEIBHBIX
OTHOULIEHHUH.

IIpu paspaboTke mporpamMmbl MarucTparypsl oOydaromumcsi oOecreunBaeTcs
BO3MOXXHOCTh OCBOCHHS 3JIEKTHBHBIX IUCHUIUIMH (MOAynel) M (aKyIbTaTUBHBIX AMCLUUILUINH
(Momyei).

@daxyapTaTUBHBIE JUCHMIUIMHBL (MOJYJIM) HE BKJIIOYAIOTCS B O0BEM IPOrpPaMMBbI
MarucTparypsl.

Peanu3zanus yactu (4acteil) mporpaMMbl MarucTpaTyphl U IPOBEIEHUE TOCYIaPCTBEHHON
UTOTOBOW aTTEeCTallUd, B paMKaX KOTOPOH (KOTOPBIX) MO OOYYAIOIIMXCS JOBOAATCSA CBEIACHUS
OTPaHUYEHHOTO JOCTyna WU (WiIM) B YYEOHBIX IIENSAX MCIOIB3YIOTCS CEKpeTHBIE O00pa3Iibl
BOOPY’KEHUS, BOEHHON TEXHUKH, X KOMILIEKTYIOIIHNE U3EIINsl, HE JOIYCKAETCsl C IPUMEHEHUEM
AIIEKTPOHHOT'O O0YYEHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

14, TpeboBaHus K NOCTyNAWIIEMY

TpeboBanusi K MOCTymaroueMy ONpPeeNsIoTcs (enepalbHbIM 3aKOHOJATEIbCTBOM B
obnactu oOpazoBanmsi, B ToM umciie [lopsakoM mpuema Ha OOy4deHHE O 00pa30BaTEIHLHBIM
mporpaMMaM BBICIIETO 00pa3oBaHUs — IporpamMMaM MarucTparypbl Ha COOTBETCTBYIOIIUMN
y4€OHBIN TO/I.

2. XAPAKTEPUCTHUKA MPO®PECCHUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'UCTPATYPbI

2.1. O6nacte MPOPECCHOHATBHONH  JEATCIIBHOCTH ®  cdepa MnpodecCHOHATHHON
JeSTeIbHOCTH BBIMYCKHUKOB, ocBouBIIMX OOIl Maructparypel (nanee — BbBIIYCKHUKN),
BKJTIOYAET:

26 XUMU4ecKoe, XMMHUKO-TEXHOJIOTHYECKOe MPOU3BOACTBO (B cdepax: MPOU3BOACTBA
IPOJYKTOB OCHOBHOTO W TOHKOTO OpPraHMYECKOTO CHHTE3a; MPOU3BOJCTBA IPOTYKTOB
nepepadoTKu He(TH, ra3za U TBEPAOTO TOIUIMBA; IPOU3BOICTBA KOMIIO3UIIMOHHBIX MAaTEPUAJIOB U
HaHOKOMITO3UTOB, HAHOBOJIOKHUCTHIX, HAHOCTPYKTYPHUPOBAHHBIX 1 HAHOMATEPHUAIOB PA3INIHON
XUMHUYECKON TPUPOJIBI);

40 CxBO3HBIE BHIIBI TPO(ECCHOHANBHON /IEATEIFHOCTH B MPOMBIIUIEHHOCTH (B cdepe
OpraHu3alii U MPOBEAECHUS HAYYHO-UCCIIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX paldoT B
00JTaCTH XUMHYECKOTO ¥ XUMHKO-TEXHOJIOTHYECKOTO MTPONU3BOJICTBA).

BBIMyCKHUKHM MOTYT OCYLIECTBIATh NPOPECCHOHATBHYIO MAEATEIbHOCTh B APYTHX
o0nactsx nmpodeccrnoHalbHOMN AedaTeNbHOCTH U (WIK) chepax npodhecCHoHaTbHON 1eATeIbHOCTH
IPU YCIIOBUU COOTBETCTBUS YPOBHS MX 00pa30BaHMs U MOJTYYEHHBIX KOMIETEHIUI TpeOOBaHUAM
K KBaIU(UKAIIMN paOOTHUKA.

2.2. 3amaun npoeCCHOHATBLHON JEeSITeIbHOCTH, K KOTOPBIM TOTOBSITCS BBIITYCKHUKU B
pamkax ocBoeHust OOII MarucTpaTypsl.
Tunsl 3ana4 npodeccnoHanbHOM 1eATEeNbHOCTH BBITYCKHUKOB:
— Hay4HO-HCCIIEIOBATEIbCKUM.
3agaun npodeccuoHaNbHOM NeTETbHOCTH BBITYCKHUKOB:
— TIIOCTaHOBKa M (OPMYJIMPOBAHUE 3a]lad HAYYHBIX HMCCIEJOBAHWN Ha OCHOBE pE3yJbTaTOB
noucka, 00pabOTKU 1 aHalIM3a HayYHO-TEXHUYECKON nHpOopMaIuy;
— pa3paboTKa HOBBIX TEXHMYECKHX M TEXHOJOTHYECKHX pEIIEHUN Ha OCHOBE pe3ylbTaToB
HAyYHBIX MCCIIEJOBAHUN B COOTBETCTBUU C IJIAHOM Pa3BUTHUS MIPEINPUITHS,
— CO3/IaHH€ TEOPETUYECKUX M KOMIIBIOTEPHBIX MOJIENEeH TEXHOJOTUYECKUX IIPOIECCOB,
MO3BOJIAIOIIMX ITPOrHO3MPOBATh TEXHOJIOITMUECKUE ITapaMETPBL, XapaKTEPUCTUKH anIapaTypbl
Y CBOMCTBA MOJIy4a€MbIX BEIIECTB, MaTEPUAJIOB U U3JEIINN;
— pa3paboTka MpOrpaMM M BBHINOJIHEHHE HAYYHBIX HCCIIEOBaHUM, o0paboTKa M aHANU3 HMX
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pe3ynbTaToB, (hOpMyIHpOBaHUE BHIBOJAOB U PEKOMEHIAIIMIA;
— KoopAuHAaIUs paboT MO COMPOBOKACHUIO pealn3aliy pe3yabTaToB pabOoThl B IPOU3BOJICTBE;
— aHalM3, CHHTE3 U ONTUMHU3AIUs MPOIECCOB OOECIECUeHHUS KaueCTBAa HCIIBITAHMIA,
cepTuduKay NPOIyKIUHU C IPUMEHEHHEM MTPOOIEMHO-OPHUEHTUPOBAHHBIX METO/I0B;
— TOJrOTOBKA HAyYHO-TEXHMUYECKUX OTYETOB, aHATMTUYECKUX 0030pPOB U CIPABOK;
—  3alIUTa UHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, IMyOIMKALIUS HAYYHBIX PE3yIbTaTOB.

2.3. O0bekTaMu TIPOPECCHOHAIBHON JEATEIBHOCTH BBITYCKHHKOB, ocBomBIIHX OOII

MarucTparypsl, sIBJISIFOTCS:

— XMMMYECKHE BEIIECTBA U MaTepHallbl, UCIOJb3YEMbIE B KAUECTBE ChIpbs U IOJydaeMble B
KauyecTBe MPOJYKTOB IIyOOKOH mepepabOoTKU MPUPOIHBIX 3HEPrOHOCUTENEH, OCHOBHOTO U
TOHKOT'O OPraHU4ECKOI0 CUHTE3a, IIPOM3BOACTBA YIIIEPOAHBIX MATEPHAIIOB;

— MeToIbl W TpUOOPBI IS OINpENENIEHUS] COCTaBa W CBOWCTB OPTraHUYECKUX BEIIECTB,
YIJIEPOAHBIX, B TOM UKCJIe KOMITO3UIIMOHHBIX, MATEPUAIIOB, a TAKXKE UCIIOJIb3yEeMbIX IIPU UX
MIOJIyYEHUH U NepepabOTKe BCIIOMOTaTENIbHBIX BELIECTB U MaTEPHUAJIOB;

— BCE BHJBl HCCIEN0BATEIbCKOTO0, KOHTPOJBHOIO M HCIBITATEIBHOIO 00OpYyH0BaHUS,
AQHAINTUYECKON ammapaTypbl; KOMIIBIOTEpPHOE MporpaMMHoe obecriedeHue sl o0paboTKu
pe3yNbTaTOB W aHaiHM3a I[OJIYYCHHBIX JaHHBIX, MOJEIHUPOBAHUS CBOMCTB BEIIECTB U
MaTepUajoB, OLIEHKM W NPOrHO3UPOBAHUS HX AHATUTHUYECKUX M SKCIUIyaTallMOHHBIX
XapaKTePUCTHUK, MOJCIIUPOBAHUS U ONTUMU3AINHA XUMUKO-TEXHOJIOTHYECKIX MPOIIECCOB;

— TEXHOJIOTMYECKHE TMpOLecchl TIyOOKOil mepepaOOTKH MPUPOJIHBIX SHEPrOHOCUTENEH,
MOJIyYEHUSI OPraHMYeCKUX BEIIECTB, YIVIEPOJHBIX, B TOM YHCJIE KOMIIO3UIMOHHBIX,
MaTepuajoB M H3ICNUA Ha UX OCHOBE; 000OpyJOBaHHE, TEXHOJOTMYECKas OCHACTKa U
IIPUCTIOCOOJIEHUSI; CUCTEMBI YIIPABICHUS TEXHOJIOTMYECKUMH MPOLIECCAMU;

— HOPMaTHUBHO-TEXHHYECKAs U OTYETHAS JOKYMEHTAIUS U CHCTEMBI CepTU(UKAITUN MaTEpPHAJIOB
U U3JIeNINN, TEXHOJIOTUYECKUX MPOIIECCOB MX MOMyUEHUs U MepepadoTKH.

3. CTPYKTYPA ITIPOI'PAMMBI MAT'UCTPATYPbI
Conepxanve W opraHuzanus oOpa3oBaTenbHOro mpouecca mnpu peanuzamuu OOII
BBICIIETO o0pa3oBaHUs - MarucTparypa o HaIpPaBJICHUIO MOJITOTOBKH
18.04.01 Xumuyeckas TeXHOJOTHA PETIIAMEHTHPYETCS:
— y4eOHBIM IJIAHOM;
—  KaJICHJapHBIM Y4eOHBIM IrpaduKom;
— pabouuMu nmporpaMMamMH JUCHMIUIMH (MOayIeh);
— pabouuMu nMporpaMMaMH MpaKTHUK;
— IMporpaMMoi ToCyAapCTBEHHOM HTOrOBOM aTTecTalumy;
— (oHIaMHU OLIEHOYHBIX CPEJICTB;
— METOJUYECKHMHM YKa3aHUsSIMHU 110 cooTBeTcTBYyIomeit OOII;
— pabouelt mporpaMmMoi BOCITUTaHUS;
—  KaJICHJapHBIM IJITAHOM BOCIUTATEIBHON PabOTHI.

3.1.  YueOublii mian

VYuebubiii mman OOIl marucTpaTypbl BKJIIOYAeT MEpeyYeHb AMCLUUIUIMH (MoOJysei),
MIPaKTUK, AaTTECTAIIMOHHBIX MCHBITAHUM NPOMEXYTOYHOM M TOCYIAapCTBEHHOW HWTOTrOBOM
aTTecTallud OOYYaloOLIUXCsl, APYTUX BUIOB YUeOHOH NEATETBbHOCTH C yKa3zaHHEM MX oObema B
3aYETHBIX E€IMHMIIAX, IIOCIEJ0BAaTEIbHOCTH W pACHpENeNIeHus 0 MepuojaM OO0y4YeHHUS;
BbIJIENII€TCSl 00BEM KOHTAKTHOW paboThl 00ydaromuxcs ¢ mpernoiaBaTenemM (Mo BUgaM y4eOHbIX
3aHATUH) M CaMOCTOSITENIbHON paboThl 0OydarolUXCsl B aKaJeMHUYECKHX (ACTPOHOMUYECKHUX )
yacax. s KaxI0i TUCHMIUIMHBI (MOJYJs) U MPAKTUKH yKa3bIBaeTcsi opMa MPOMEKYTOUHON
aTTeCTaIluy 00YyJaroITHUXCsl.



VY4eOHbIi MJ1aH TPEICTABIICH B MPUJIOKCHHH.

3.2. KajenpapHblii yueOublii rpaguk

[TocnenoBarenbHOCTh peaiM3ally MPOTPAMMBI MAarucTpaTyphl MO rojlaM U CeMecTpam
(BKJIIOYAs TEOPETHUECKOE 00YUeHHE, MPAKTUKH, IPOMEXYTOUHBIE 1 TOCYAaPCTBEHHYIO HTOTOBYIO
aTTecTalliy, KaHUKYJIbI) IPUBOJIUTCS B KaJCHIAPHOM yueOHOM Trpaduke.

Kanennapusiii yaeOHbIN rpaduk MpeACTaBICH B MPUIOKCHHH.

3.3. PaGoume nporpamMMbl ITMCUHUILIAH (MOTYJIeil)
B OOIl wmarucrparypsl B TPUIOKEHUM TPEICTABICHBI Bce pabodme MporpamMmmbl
JTUCIUTIINH (MOJTyJICH).

3.4. PaGoume nporpaMMbl NPaAKTHK

OOII maructpatypbl IpeycMaTpUBaET JOCTATOYHBIN I (POPMHUPOBAHUS, 3aKPETUICHHS
U Pa3BUTHUS MPAKTHUYECKUX HABBIKOB M KOMIIETCHIMI 00beM MpakTuku. [IpakTuka npencrabiseT
co0oi BHJ y4eOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHUEHTHPOBAHHBIX Ha IMPO(ECCHOHAIBHO-
NPaKTUYECKYI0 TOArOTOBKY oOywaromuxcs. [IpakThka 3akperuisier 3HaHMS H  YMCHUS,
nproOpeTaeMbie 00yJaIONTUMUCS B PE3yJIbTaTe OCBOCHUS TCOPETHUECKUX KYPCOB, BRIPAOATHIBACT
NPAaKTUYCCKHE HABBIKM W CIIOCOOCTBYET KOMIUIEKCHOMY (OPMHPOBAHUIO YHUBEPCAIbHBIX,
o0mienpodeCcCHOHANBHBIX, MPOPECCHOHATBHBIX KOMIETCHIMA oOy4aromuxcs. [IporpamMmel
NPaKTUK PUBEICHBI B IPHIIOKCHHU.

[Ipu peanuzanuu OOII Mmaructpatypsl IpeycMaTPpUBAIOTCS CIEAYIOIINE BUbI TPAKTHK:
— ydeOHas MpaKTHKA: HAyYHO-HCCIeI0oBaTenbcKas padora;
— TPOM3BOJCTBEHHAs MPAKTHKA: HAYYHO-HCCIeI0BaTeIbCcKas padora.

3.4.1. Yuebnaa npakmuxa: nayuno-ucciedosamensckas paboma

Tun npakTHKU: HaydyHO-MCCIenoBaTeNlbcKas paboTa (MOIydeHHE MEPBUYHBIX HABBIKOB
HAyYHO-UCCIIEeIOBaTeNbCKOM paloThl). 3aiadeil MpakTUKU SBIsSETCS (POPMHUPOBAHUE YMEHUH B
MIOCTAHOBKE LIeJe U 3a/lay Hay4dHOTO MCCIIEIOBAaHUS; MPUOOpeTeHHEe 00yJaroIUMUCI HAaBbIKOB
paboThl ¢ HAay4YHO-TEXHUYECKOW JTUTEpaTypoil, B TOM YHUCJIe U MAaTEHTHOMW, BKJIIOYas moadop,
aHaJIM3 ¥ (GOPMYJIUPOBKY BBIBOJIOB IO TEME MCCIIEAOBAHUS; MOJIYyYEHUE 3HAHUM U HABBIKOB 110
METOIMKE TIOCTAaHOBKM SKCIIEpUMEHTa B 00JacTH TIyOOKOH mepepaboTKU MPUPOTHBIX
DHEPrOHOCUTENIEH, IIOMY4YEHUS W HCIOJIb30BAHMS NPOJYKTOB OCHOBHOTO M  TOHKOTO
OpPraHMYECKOTO CHHTE3a W YIJIEPOJHBIX MaTepHalioB; (OpMUpOBaHHWE YMEHUH B 00IaCTH
npeJcTaBieHus, 00paboTku U opopMIIEHUS IOTYYEHHBIX B X0/1€ IKCIIEPUMEHTa PE3yJIbTaTOB.

[TpakTtuka ocymiectBisgerca B PXTY um. . 1. Menzaeneesa u (Win) Ha NPEANPUATHSX, C
KOTOPBIMH 3aKJIFOUYEHBI IOTOBOPHI O MPAKTUUYECKOM IMOATOTOBKE.

3.4.2. Ilpou3eoocmeennan npaKkmuKka: HAYYHO-UCCIE008AMENbCKAA PAbOmMa

Tun npakTuku: Hay4yHO-HCCIeI0BaTeNbCcKas padboTa.

3anadyeil NMpPaKTUKHU SBIISETCA CUCTEMATHU3allMsl PE3yJlbTaTOB M COCTaBICHHME OTYETa O
pe3yibTaTaXx Hay4HO-HCCIEI0BATENbCKOM pabOThl; MyOJUYHAs 3allUTa pe3yJbTaToB HAy4HO-
UCCIIEIOBATEIbCKON PaOOThI U MMyOIMKAIHs Pe3yIbTaTOB B HAYYHBIX U3JAHUSX.

[IpakTtuka ocymecrsisgerca B PXTY um. . 1. Menzaeneesa u (nin) Ha NPeANPUATHSX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPHI O MPAKTUUYECKOM IMOATOTOBKE.

3.5. IIporpamma rocyaapcrBenHoii utoropoii arrecrauuu ('MA)

[Iporpamma rocyaapCTBEHHOM HMTOTOBOM aTTecTaluM sABisieTca npuioxkenueM Kk OOIL
MarucTparyphl.

B rocynmapcTBeHHYI0 HTOTrOBYIO AaTTECTAI[MI0 BXOJHUT BBHIMOJIHEHHE, TOATOTOBKA K
IpoIelype 3alUThI U 3alUTa BBITYCKHON KBAIN(UKAITMOHHONW PaOOTHI.



3.6. ®oHxa oueHouHbIX cpeacTs (POC)

@®OC co3maercs B coorBeTcTBUU C TpeboBanusimu PI'OC BO — marucrparypa mo
HarpasjeHuto moarotToBku 18.04.01 XumMuyeckasi TEXHOJIOIHS JIJIs aTTECTAIIMU 00y4YaIOIIUXCs
HA COOTBETCTBHE UX YUEOHBIX IOCTH)KEHUH MOATAIMHBIM TpeboBaHUsM cooTBeTcTBYIOMmEH OOIL
MarucTpaTypsl IJis MPOBEJACHUS TEKYIIEro OLICHUBAHUS, a TaKKe MPOMEKYTOYHOM aTTeCTaIlluu
oOyuaromuxcs. @OC sBIseTCS COCTAaBHON 4YacThi0O HOPMATUBHO-METOJMYECKOTO OOECTICUCHHS
CHUCTEMBI OIIeHKM KauecTBa ocBoeHus oOywatomumucs OOII, Bxomur B coctaB OOII
MarucTpaTyphl.

DOC — KOMIUIEKT METOJIMYECKUX MaTEePHAIOB, HOPMUPYIOITUX MPOIEAYPhI OIICHUBAHUS
pe3ynbTaToB  OOydYeHHs, T.€. YCTAHOBJCHHS  COOTBETCTBUS  Y4EOHBIX  JIOCTHIKCHUU
3aIIaHUPOBAaHHBIM pe3ysbTataM oOydeHuss u TpedoBanusM OOIl marumcrparypbl, pabodmx
IPOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBBIX MPUHITAIIOB OIICHUBAHMUSI:

—  BQJIUIHOCTH: OOBEKTHI OIICHKU JOJIKHBI COOTBETCTBOBATDH IMOCTABICHHBIM IIEJISIM O0yUCHHS;

— HaJeXKHOCTH: UCIIOJIb30BAaHUE €IWHOOOPA3HBIX CTAHAAPTOB U KPUTEPHUEB JJII OLICHUBAHUS
JIOCTHKCHHI,

— OOBEKTUBHOCTH: pa3Hble OOy4aroluecs OJDKHbI UMETh PaBHBIE BO3MOXKHOCTH TOOUTHCS
ycrexa.

dOC no gucruruimHam, npaktukam, [ A npuBeeHbI B MPUI0KCHHH.

WNuBanumaM 1 JMIaM ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIME 3I0POBbs (110 UX 3aSIBJICHHUIO)
MPEIOCTaBISACTCS BO3MOKHOCTh 00yueHus mo OOII maructparypsl, y4uThIBAIOLIEH 0COOCHHOCTH
UX TICUXO(U3HUECKOTO PA3BHUTHS, WHIAWBHIYATbHBIX BO3MOXKHOCTECH M, TIPH HEOOXOIMMOCTH,
obecrneunBaroIiell KOPPEKIHIO HAPYIIEHUH pa3BUTHS U COLIMATILHYIO a/Iall TAIUIO.




4. PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI MATUCTPATYPBI

COBOKYITHBIN OXXHJAEMBIM pe3ynbTaT 00pa3oBaHus 1O 3aBepiieHur ocBoeHust OOII
MarucTparypbl OIpEAeNseTcsl NPUOOPETAEMBbIMH BBIITYCKHUKOM KOMIIETCHIIUSIMU, T. €. €ro
CIIOCOOHOCTSIMU MPUMEHSATh 3HAHUS, YMEHUsS, HaBBIKM M JIMYHBbIE KayecTBa B COOTBETCTBUU C
3agauaMy Mpo(hecCHOHAIBHON eI TEeTbHOCTH.

B pesynbrare

ocsoeua OOII

MarucTparypsl

Y BBIIYCKHHKA JOJIKHBI OBITH

c(hopMHUPOBaHbBI YHUBEPCaTbHBIC, 00IIETIPOdECCHOHATBHBIC U MPO(PECCHOHATBHBIE KOMIICTCHIIHH.
Breimycknuk, ocouBmmi OOII, nomken 001anath caeayrIMMH KOMIETEHITUSIMH.

41. YHuBepca/ibHble KOMIETEHUMH BHINYCKHUKOB U MHAUKATOPHI UX J0CTHKEHUSI
HaumenoBanue
Koxa u HaumenoBanue Koxa u HanmeHoBaHMe HHANKATOPA
KaTeropuu (TPyIIIbI)
VK VK noctuxkenns YK

CucreMHOE 1
KPUTHYECKOE
MBIIIJICHUC

VYK-1. Criocoben
OCYLIECTBIISATh
KPUTHYECKUI aHAJIN3
MPOOJIEMHBIX CUTYyallui
Ha OCHOBE CHUCTEMHOI'O
MoAX0/1a, BRIpadaThIBaTh
CTpaTEruIo ICUCTBUI

VK-1.1 3Haer MeToapl aHAIU3a MPOOJIEMHBIX
CUTYaIIMil Ha OCHOBE CHCTEMHOT0 MOAXO0/1a.
VK-1.2 Ymeer ocyliecTBIsITh HOUCK
BApUAHTOB PEILICHUS TOCTABJICHHOMN
npoOJIEMHOM CUTYallud HA OCHOBE JIOCTYITHBIX
UCTOYHUKOB HH(POPMAITHH.

VK-1.3 Ymeer onpenenats B paMKax
BBIOPAHHOTO aJITOPUTMa BOIIPOCHI WJIM 33/1a4H,
Mo IIeXKAIIKE TaTbHenIel pa3paboTke.
VYK-1.4 Ymeet pazpabaTbiBaTh CTPaTETUIO
JOCTH)KEHMS ITOCTABJIECHHOM LIETH KaK
MOCJIEIOBATEILHOCTH I11ar0B, MPEIBHUIS
pe3yNabTaT KaXkI0T0 U3 HUX.

VYK-1.5 Bnaneer cnocobamu perieHust
IIOCTaBICHHBIX 3324, OLICHUBAHUS X
JIOCTOMHCTBA M HEJOCTATKH.

Pazpabotka u
peanu3aius MpoeKToB

VK-2. Crocoben
YIIPaBJIATH IPOCKTOM Ha
BCEX dTamax ero
YKA3HEHHOTO IIUKJIA

YK-2.1 3HaeT TeOpeTUUECKNE OCHOBBI U
MOHSATUMHBIN annapar yIupaBlIeHUs IPOESKTaMHU.
VK-2.2 3HaeT OCHOBHBIE BUJIbI U JJIEMEHTHI
MIPOEKTOB.

VYK-2.3 3Haer BaxHeWIIME TPUHIUIIBI U
METO/Ibl YIIPaBJIEHUS IPOEKTAMHU.

YK-2.4 YMmeer ncnonp30BaTh NOJy4EHHBIE
3HaAHUA Uil pa3pabOTKU U yIpaBIeHUS
IIPOEKTaMHU.

VYK-2.5 Ymeer ucnonb30BaTh HHCTPYMEHTHI U
METO/Ibl YIIPABJIEHUS IPOEKTAMHU.

VK-2.6 YMmeeT aHanM3upoOBaTh U YIPABIIATh
pUCKaMH, BO3HUKAOLMMHU IIPU YIIPaBJIECHUN
MIPOEKTAMHU.

YK-2.7 Bnaneer cnenuanbHOM TEPMUHOIOTHEN
yIIpaBJICHUS POSKTaMH.
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Komangnas pabora u

VYK-3. Crrocoben
OpPraHU30BBIBATH U
PYKOBOJUTH pabOTOM

KOMaH/JhbI, BblpaGaTBIBaSI

VK-3.1 3HaeT KOH()IUKTOIOTUYECKHE ACTIEKThI
yIIpaBJIEHUS B OpraHU3alHH.

VK-3.2 3HaeT METOOUKN U3YUYEHHUS COLIMATIBHO-
IICUXOJIOTHUECKUX SIBJICHUH B cepe
yIIpaBJICHUS U CAaMOYTIPABJICHUS IMYHOCTH,
IpYIIIbI, OPraHU3aLUH.

VK-3.3 Ymeer m1aHupoBaTh U pelaTh 3aadn
JUYHOCTHOI'O U NMPO(ECCUOHAIBHOIO Pa3BUTHUSA
HE TOJIbKO CBOET0, HO U WIEHOB KOJIJIEKTHBA.
VK-3.4 YMmeeT ycraHaBIMBaTh ¢ KOJUIETaMU
OTHOIICHHS, XapaKTEPU3YIOLIHECs
KOHCTPYKTUBHBIM YPOBHEM OOILIEHHUS.

VYK-3.5 Ymeer BeipabaThiBaTh KOMaHIHYIO

JUJIEPCTBO .
KOMAaHJIHYIO CTPATETUI0 |CTPATEr IO JUIsl JOCTHXKEHUS IOCTABICHHOM
JUISL TOCTUKEHUS IeJT B peIIeHUH MPO(ECCHOHATBHBIX 3a/1a4.
MOCTaBJICHHON IEIIN VK-3.6 Bnageet TeopeTH4ECKUMU U

IPAKTUYECKUMU HAaBbIKAMU MPEAYIPEKICHUS
Y pa3pelieHNs] BHYTPUINYHOCTHBIX,
IPYIIIOBBIX U MEKKYJIBTYPHBIX KOH(IUKTOB
HaBbIKaMH YCTAHOBJICHUS JOBEPUTEILHOTO
KOHTAaKTa 1 uajiora.
VK-3.7 Bnazneet criocoOHOCTAMU K
KOHCTPYKTUBHOMY OOLIIEHHIO B KOMaH/IE,
pedIiekcuu CBOETO MOBEACHUS U JIHIEPCKUMU
Ka4yeCTBaMH.
VK-4.1 3Haer Ha rOCy1apCTBEHHOM U
MHOCTPAHHOM $I3bIKaX KOMMYHHKaTUBHO
YK-4. Cnocoben pueMiIeMble CTUJIH JIEIOBOTO OOILEHHS.
MIPUMEHSATH VYK-4.2 YMmeer npencTaBiasiTh pe3yibTaThbl
COBPEMEHHBIE aKaJeMU4ecKol 1 MpopeccuOHaTbHON
KOMMYHHMKaTHUBHbBIE JeSTeIbHOCTH Ha PA3JIMYHBIX MEPONPUATHUSX,
TE€XHOJIOTHH, B TOM BKJIIOUAsi MEKTyHAPOIHBIE.

KommyHukanuss  [dmciie Ha VK-4.3 Bnaneer UHTErpaTUBHBIMU YMEHUSMU,
MHOCTPaHHOM(BIX) HEOOXOIMMBIMU JIJIsl HAITUCAHUS, TUCbMEHHOTO
a3bIke(ax), s IIEPEBOJAa U PENAKTUPOBAHMS Pa3IUYHbIX
aKaJIEeMUYECKOTO U TEeKCTOB (pedepaToB, 0030pOB, CTATEH U T.11.).
npo¢eCcCHOHATBLHOTO VYK-4.4 Bnaneer MHTErpaTUBHBIMU YMEHUSIMU,
B3aUMOJCICTBUSA HE00X0IMMBIMU TSI 3D (PEKTUBHOTO y4acTus B

aKaJIeMUYECKUX U POoQeCcCHOHATBHBIX

JIUCKYCCHSIX.

VK-5.1 3Haer acrieKTsI MPOSIBICHUS
YK-5. Cnocoben MEXKYJIbTYPHBIX KOH(IMKTOB.
AHAIM3UPOBATH U VYK-5.2 Ymeer anekBaTHO OOBSICHATH
YUUTBIBATh 0COOEHHOCTH MOBEIEHUS U MOTUBAIIUH JIFOAeH

MemenLEypHoe pa3zHooOpas3ue KyJabTyp [pa3iMuyHOIO COLUAIBHOTO U KYJIbTYPHOTO

B3aMMOJIEIICTBHE .

B IIpoLiecce MIPOUCXOXKACHHUS B IIPOLIECCE B3aUMOAECUCTBHUS
MEXKYJIbTYPHOTO C HUMH, OTIMPAsCh Ha 3HAHUS MPUIHH
B3aUMOJEICTBUSA MOSIBJICHUSI COLIMAJIBbHBIX OOBIYAEB U Pa3IHMUUi

B TIOBEJICHHUH JTIOCH.
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VK-5.3 Brnaneer HaBbIKaMU CO3JaHUS
HEJIMCKPUMHUHAITMOHHON CPEIbl
B3aUMO/ICHCTBUS MIPU BHINOJIHEHUU
po)eCCHOHANIBHBIX 3a/aY.

Camoopranuzanus u
caMmopasBHTHE (B TOM
qrcie
3JI0pOBBbECOECPEIKEHNE)

VK-6. Criocoben
OTIPECTISATh U
pealin30BhIBATh
MIPUOPUTETHI
COOCTBEHHOI
IEeSITEILHOCTH U
CII0COOBI €€
COBEpPIIICHCTBOBAHUS Ha
OCHOBE CaMOOILIEHKH

YK-6.1 3naer cymHocTs IpodiieM
OpraHu3aIlK, U CAMOOPTaHU3AIMH U PA3BUTHUS
JMYHOCTH, €€ TMOBE/ICHUS B KOJJICKTUBE B
YCIOBHAX MPO(HECCHOHAIBHOM eI TEIbHOCTH.
VYK-6.2 3HaeT METObI CAaMOOPraHU3aluu U
pa3BUTHSI IMYHOCTH, BEIPAOOTKH
LeJIeNoNIaraHusl © MOTUBAIIMOHHBIX YCTaHOBOK,
pa3BUTHSI KOMMYHUKAaTHBHBIX CIOCOOHOCTEH 1
po¢eCCUOHATLHOTO IOBECHHUS B TPYIIIIE.
VYK-6.3 YMmeeT ananmu3upoBaTh MpoOJIeMHbBIC
CHTYyalluy Ha OCHOBE CHCTEMHOT'O ITOAX0/1a,
BbIpa0aTHIBATh CTPATETHIO JICHCTBUH,
UCIIOJIB30BaTh METOJIbI TUATHOCTHUKU
KOJUJICKTHBA U CAMOJIMArHOCTUKH,
CaMOTIO3HAHUS, CAMOPET YIS U
CaMOBOCIIUTAHHSI.

YK-6.4 Bnaneer counanbHO-
NICHXOJIOTHYECCKUMH TEXHOJIOTUSIMHU U PA3BUTHUS
JMYHOCTH, BEICTPAMBAHUS M peaTu3aIluu
TPaEeKTOPUU CAMOPA3BUTHSL.

VYK-6.5 Bnaneer cnocodaMy MOTUBaLIMK
YJICHOB KOJIJICKTHBA K TMYHOCTHOMY U
poeCCHOHATLHOMY PAa3BUTHIO.

4.2. OomenpogdeccuoHa/IbHbIE KOMIETEHIMH BBINYCKHMKOB W WHAUKATOPBI HX

JOCTHKEHHUS
HanmenoBanune
Kon n HaumeHoBaHue Kon u HauMeHoBaHKEe HHIUKATOpa
KaTeropuu (Irpyrmibl)
OIIK noctmxkenus OITK
OIIK
OIIK-1.1 3HaeT METOOOJIOTUYECKHIE OCHOBEI
Hay4YHOT'O 3HAHUSI.
OIIK-1.2 3HaeT TeOpeTHUECKUE U
OIIK-1 Cnocoben p
SMITUPUYECKUE METOIBI UCCIIECOBAHUSI.
OpraHU30BbIBATH
OIIK-1.3 3HaeT METOLOJIOTHIO
CaMOCTOSTEIIbHYIO U
JUCCEPTAITMOHHOTO UCCIICIOBAHUS U
KOJUUIEKTUBHYIO Hay4HO- . .
MOATOTOBKH BBITTYCKHON KBaNU(UKAIIMOHHON
Hayunblie HCCIENOBATENBCKYIO paBoTEL
HUCCIIEI0BAHUA U abory, pa3pabareIBaTh ’
P Y pasp OIIK-1.4 YMeeT UCIIONB30BAaThL METOBI
pa3palboTKu IJIaHbI ¥ IPOTPaMMBbl
Hay4YHOT'O UCCIICIOBAHUS TIPU PEIICHUN
MPOBEACHUS HAYUYHBIX
HUCCIIEIOBAHUN U HayHbIX 3a/a1.
OIIK-1.5 Ymeer ¢popmynupoBath U
TEXHIACCKHX OPENCTABIATE PE3YILTATHI HAYYHOTO
pa3paboTok P pesy i
HUCCIIENOBAHU.
OIIK-1.6 Bnaneer meTogamMu Hay4HOTO
HUCCIIENOBAHN.
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OIIK-1.7 Bnaneer npuemamu
(hOopMyYITHPOBaHNUSI OCHOBHBIX KOMITOHCHTOB
HAYYHOT'O MCCIIECOBAHUS U M3II0KEHUS
HAYYHOTO TpyAa (BBITYCKHON
KBTH(DUKAITMOHHOUN paboThI).

[Tpodeccuonanphas
METOJI0JIOTHsI

OIIK-2 Cnocoben
UCTIOJIB30BATh
COBpPEMEHHBIE IPUOOPHI
Y METOJMKH,
OpPraHHu30BbLIBATH
IPOBEICHUE
HKCHEPUMEHTOB H
UCTIBITaHH, IPOBOIUTH
ux 00paboTKy u
aHAIM3UPOBATh UX
pe3yabTATHI

OIIK-2.1 3Haer Teopuro GU3MKO-XUMHIECCKUX
METOJOB aHAJIK3a.

OIIK-2.2 3HaeT mpuHIUIIEI paOOTHl OCHOBHBIX
MpUOOPOB B MHCTPYMEHTAIBHBIX METOAX
XUMHYECKOT0 aHalln3a.

OIIK-2.3 3Haer MeTo/bI LIeJICHANIPaBICHHOTO
cbopa 1 aHaNM3a HAYYHOH JIUTEPATypHI.
OIIK-2.4 YMmeeT npuMeHATh TpuoOpeTeHHbIE
IPAKTHYECKHUE HABbIKU B PO ecCHOHaIbHON
JESATEILHOCTH JJIsl PEIICHHS] KOHKPETHBIX
3azad.

OIIK-2.5 YmMmeer aHaIM3UpOBaTh HAYUHYIO
JUTEpaTypy C LENbI0 BBIOOpa HAPaBICHUS
MCCJIEIOBAHMS TI0 33/IaHHOU TEME.

OIIK-2.6 Bimageer nuneonorue U CUCTEMO
BBIOOpA MHCTPYMEHTAJIBHBIX METOJIOB
XUMHYECKOT0 aHallK3a, a TAaKXKe OLEHKOMN
BO3MOKHOCTEHN KaXK0r0 METOJA.

OIIK-2.7 Bnageer MeTpOI0OTU4E€CKUMH
OCHOBaMH MHCTPYMEHTAJIbHBIX METOIOB
aHayM3a.

OIIK-2.8 Bnageer cnocobamu 00paboTKu
MOJIYYEHHBIX PE3YJIbTATOB U aHAJU3a UX C
Y4E€TOM MMEIOIINXCS IUTEPATYPHBIX JTAHHBIX.

NuxxeHnepHas u
TEXHOJIOTHYECKas
IIOATOTOBKA

OIIK-3 Cnocoben
pa3pabaThIBaTh HOPMBI
BbIpabOTKH,
TEXHOJIOTUYECKUE
HOPMATHBBI Ha PacXoJ
MaTepHaIOB, 3arOTOBOK,
TOILJIMBA U
AIIEKTPOIHEPTUH,
KOHTPOJIUPOBATh
napameTphbl
TEXHOJIOTUYECKOTO
rpoliecca, BbIOMpaTh
000pynOBaHUE U
TEXHOJIOTUIECKYIO
OCHACTKY

OIIK-3.1 3HaeT coBpeMEHHbIE TEHACHIINU
Pa3BUTHS COOTBETCTBYIOIIETO HAIIPaBJICHUS
XUMHUYECKOH MPOMBINUIEHHOCTH.

OIIK-3.2 3HaeT TEXHOJIIOTUYECKHUE OCHOBBI
OpraHu3alMi COBPEMEHHBIX XUMUYECKHX
MIPOU3BOJICTB COOTBETCTBYIOIIEr0 IPOpUIIS.
OIIK-3.3 3HaeT coBpeMeHHbIE TpeOOBaHUS K
anmnapaTypHOMY O(OPMIIEHHIO OCHOBHBIX
IIPOLIECCOB COOTBETCTBYIOLIETO HAIIPABJICHUS
XUMHYECKON MPOMBIIUIEHHOCTH.

OIIK-3.4 3HaeT KOHCTPYKIUIO COBPEMEHHOTO
TEXHOJOTMYECKOro 000py10BaHuUs
COOTBETCTBYIOILIETO MPO(HUIISL.

OIIK-3.5 YmeeT cocTaBiATh U AHAIU3UPOBATH
COBPEMEHHBIE TEXHOJIOTMUECKNUE CXEMBI
OCHOBHBIX IIPOIIECCOB COOTBETCTBYIOIIETO
npo¢uiis, a TakKe UX ONTUMU3UPOBATh U
HaIOJIHATH NEPEJOBBIM COBPEMEHHBIM
00opynOBaHUEM.

OIIK-3.6 Ymeer BbIOUpaTh 000pyI0BaHUE [T
KOHKPETHBIX TEXHOJOTUYECKUX IIPOLIECCOB C
y4ETOM XUMHUYECKUX U PU3UKO-XUMHUYECKUX
CBOMCTB nepepadaTbiBaeMbIX
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MaTepHasoB.

OIIK-3.7 YmeeT HaxoauTh HECTaHJAPTHHIE
pelIeHus 3a/1a4 TEXHOJIOTUIECKOTO U
anmnapatypHoro oopMJeHHs MPOLIECCOB
XUMHYECKON TEXHOJIOTHHA COOTBETCTBYIOIIETO
npodus.

OI1K-3.8 Ymeer kBatu(pUIIUPOBAHHO
orieHUBaTh 3(HPEKTUBHOCTH pa3padaThIBAEMBbIX
Y CYHIECTBYIOIINX XUMHUKO-TEXHOIOTUISCKUX
IPOILIECCOB.

OIIK-3.9 Ymeer npuUMeEHSTH B
npohecCuOHANBLHON NesTeNbHOCTH
COBpPEMEHHBIC TEXHOJIOTHH U 000pyIOBaHUE.
OIIK-3.10 Bnageet coBpeMEHHBIMU
MPEJICTABICHUSIMH O TICPEIOBBIX TEXHOJIOTHUSIX
U 000pyI0BaHUH COOTBETCTBYIOIIETO
HaTPABJICHUSI XUMHYECKOW MPOMBITINICHHOCTH.
OIIK-3.11 Brnageer HaBbIkaMu pa3pabOTKu
COBPEMEHHBIX NTHHOBAIIMOHHBIX XUMHUKO-
TEXHOJOTHYECKHX TPOIECCOB
COOTBETCTBYIOIIETO MPO(HIIS.

[TpousBoacTBEHHAS
NEeSATEIbHOCTh

OIIK-4 CnocobeHn

HaxXoauTh OIITUMAJIbHBIC
peuieHusd Ipu CO3AaHnn

MPOYKIIUH C YIETOM
TpeOOBaHMI1 KauecTBa,
HaJEeKHOCTH U
CTOMMOCTH, a TaKKe
CPOKOB MCIIOJIHEHUS,
0e30macHOCTH
JKU3HENEATEILHOCTH U
KOJIOTHYECKOMN
YHCTOTHI

OIIK-4.1 3HaeT MeTOABI ONTUMHU3AIINU
XUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB C
y4eToM TpeboBaHui KayecTBa, HAJACKHOCTH U
CTOMMOCTH.

OIIK-4.2 YMmeeT npuMEHITh aHAIUTHYECKHUE U
YUCJICHHBIC METObI JUIsl PEIICHUS 3a/1a4
CO3/IaHUU TIPOJYKIIMH C yU4ETOM TpeOoBaHUI
KavecTBa, HaJIEKHOCTH U CTOMMOCTH, a TAKKE
CPOKOB UCIOJTHEHUS, 0€30MaCHOCTH
YKU3ZHEICSITEIIBHOCTU U IKOJIOTHYECKOM
YUCTOTBHI.

OIIK-4.3 YMmeer onTUMHU3UPOBATh XUMUKO-
TEXHOJIOTHYECKHUE MPOLECCHI C
UCIIOJIb30BAHUEM TEXHOJIOTHUECKUX,
SKOHOMHUYECKHUX U IKOJOTHYECKUX KPUTEPHUEB
ONTUMAJIBHOCTH MPU HATMYUU OTPAHUYEHUN B
BHJIC PABEHCTB.

OIIK-4.4 Bnaneet cioco6aMu KOMIBIOTEPHOTO
MOJICIMPOBAHUS U ONITUMHU3AITUN XUMHUKO-
TEXHOJIOTMYECKHUX MPOIECCOB MPOAYKIUHU C
y4eTOM TpeOOBaHMI KadyeCcTBa, HAJC)KHOCTH U
CTOMMOCTH, a TAK)K€ CPOKOB UCIIOJIHEHHUS],
0€30MMaCHOCTH KU3ZHEJCATEIbHOCTH U
9KOJIOTUYECKOU YUCTOTBHI.
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4.1.

Hqu)CCCHOHaHLHBIe KOMIICTCHIUUU BBINTYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUS

HOBOM TEXHUKH, a
TaKXe KOMIUIEKCca
paboT 1o pa3paboTke
TEXHOJIOTHYECKOM
JIOKyMEHTAIUH.

MIPOBEICHUS HAYYIHO-
HCCIIEIOBATEILCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pabot B o0nactu
MIPOU3BOJICTBA
MPOYKTOB OCHOBHOTO
¥ TOHKOTO
OpPTaHHYECKOTO
CUHTE3a U MPOIYKTOB
nepepadoTku HePTH,
ra3a u TBepJ0ro
TOTUTHBA).

HUCIIOJIHUTEIIEN

[1K-1.3 Bnaneer npuemamu
OIICHKU MaTe€pUAIIbHBIX,
KaJIPOBBIX U BPEMCHHBIX
pEeCypCcoB, TOTPEOHBIX IS
HAYYHOTO MCCIIEIOBAHUS

3amaua Kon u naumenoBanue OcHoBanue (mpodeccuoHaTbHBIN
. | OOBekT uau o0acThb Konu
npodeccuoHanbHOM WHMKATOpa JOCTHKEHUS CTaHJIapT, aHAJIU3 OIIbITA)
3HAHUA HanmeHoBaHue [1K
JESITEIbHOCTH K O06o001u1eHHBIE TPYIOBBIE PYHKIIUU
Tun 3agauy npogeccnoHAIBLHOM 1EATEIBLHOCTH: HAYYHO-HCCJIeA0BATEIbLCKHM
Beinonuenue XHUMHUYECKOE, ITIK-1 Cnocoben [1K-1.1 3naer npuHuMnel | AHamU3 TpeOOBaHMIA K TPOPEeCCHOHATHHBIM
(GyHIaMEHTAIBHBIX U | XUMHUKO- dbopMynupoBaTh 3a/1a4K | IUIAHUPOBAHUS HAYYHOM KOMIETECHIIUSIM, MTPEIbSABISIEMBIM K
MIPUKJIAJHBIX pa0OT | TEXHOJIOTHYECKOE B 00JIACTH XUMHUYECKOW | pabOThI KOJIEKTUBA BBIITYCKHUKAM HAIIPaBJICHHSI IOJATOTOBKH Ha
MTOMCKOBOTO, MIPOU3BOJICTBO. TEXHOJIOTUH IS UCIIOJTHUTENICH UCXOMs U3 | pBIHKE TPy/Ja, 0000IIeHNe 3apyO0eKHOTO
TEOPETUYECKOTO U CaMOCTOSITENILHOM U LieJIeH, 3a]1a4 U PECYPCOB | OIBITA, IPOBEACHUSI KOHCYJIbTALUH C
AKCIIEPUMEHTATHLHOTO | CKBO3HBIE BU/IBI KOJUJIEKTUBHOM Hay4yHO- |mposenenus HUOKP BEAYUIMMH pabOTOIaTEISIMH,
XapakTepa ¢ LeNpl0 | TpodecCHOHATBHON MCCJIEI0BATENbCKOM [1K-1.2 Ymeer BoiOupaTh | 00BEAUHEHUSAMH padOTOAATENICH OTPACIi, B
oTpeeNeHus JESITEIbHOCTH B paboThl, pa3pabaTbiBaTh |METOMBI U CPEICTBA KOTOPOI BOCTpeOOBaHbI BBITYCKHUKH B
TEXHUYCCKUX MPOMBINIJICHHOCTH (B | TUIAHBI UX peaTM3alK U | IPOBEACHHSI HCCIICIOBAHUH | paMKaX HaIlPaBJICHUS MTOJATOTOBKH.
XapaKTePUCTHK cdepe opraHuzaluy U | 3aJaHus IS U pa3paboToK

ITK-2. CnocobeH k
MOUCKY, 00paboTKe,
aHaIM3y U
CHCTEMaTH3aluu
HayYHO-TEXHUUYECKOU
uH(pOpMaLUU IO TEME
UCCIIEIOBaHMs, BEIOOPY
METOJIMK U CPEICTB
peleHus 3a1a4n

I1K-2.1 3naer anroputm
MIOKCKA, OLIEHKU U aHan3a
Hay4YHO-TEXHUUYECKOU
uH(popManun

[1K-2.2 YMmeer 0600111aTh U
CUCTEMAaTHU3UPOBATh
HAY4YHO-TEXHUYECKYIO
HH(pOpMaLIHIO

I1K-2.3 Brnaneet HaBBIKaMU
COOTHECEHHUsI pe3yJIbTaTOB
COOCTBEHHOM HayYHOMH
paboTHI C OTEYECTBEHHBIM U

Amnanu3z TpeboBaHuil K MpoecCHOHATBHBIM
KOMIIETEHITUSM, TTPEIBSIBISIEMBIM K
BBIITYCKHUKAaM HalpaBJieHUs NOJArOTOBKU Ha
pBIHKE TpyJa, 0000111eHNE 3apy0eKHOTO0
OTIBITA, MPOBEJICHHSI KOHCYJbTAIHI ¢
BEIYLIUMU pabOTOAATENIMH,
o0beTMHEHUAMU paboToaTesel oTpaciu, B
KOTOPOM BOCTPEOOBAaHBI BHITYCKHUKH B
paMKax HampaBJIeHUS OATOTOBKH.
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3apyOeKHBIM OITBITOM 10
TEMATHKE UCCIICTIOBAHHSI

ITK-3 Cnocoben
PUMEHSTh
COBpPEMEHHBIE TPUOOPHI
U METOJIBI
UCCIICIOBAHMS,
IUTAHUPOBATh,
OpraHu30BBIBATH U
MIPOBOJIUTh
OKCTIEPUMEHTHI U
UCTIBITAHUS, KOPPEKTHO
o0OpabaTbIBaTh 1
aHAJTM3UPOBATh
MOJTy4YEeHHBIC
pe3yJIbTaThI

IIK-3.1 3naer
AKCIIEPUMEHTAJILHBIE
METO/JIbI U UX IPUOOPHOE U
arnmapaTHoe ohopMIICHHE
JIISL KICCIIEIOBAHUS BEIIECTB
1 MaTepHaJIOB

IIK-3.2 Ymeer
OpraHU30BBIBATh
MIPOBEICHUE
AKCIIEPUMEHTOB U
HCHBITAHUHN BEIISCTB U
MaTepHuasoB

[1K-3.3 Brnaneer npuemamu
00paboTKH, aHANKM3a U
MIPEICTABICHHUS
pe3ynbTaToB
IKCIIEPUMEHTA, HABBIKAMH
MOJITOTOBKU HAYYHO-
TEXHHUYECKUX OTYETOB

Amnanu3z TpeboBaHuil K MpohecCHOHATEHBIM
KOMITETEHIUSIM, TTPEIbIBISIEMBIM K
BBIITYCKHUKAM HaIlPaBJICHHS MOJTOTOBKH Ha
pBIHKE Tpy/aa, 00001IeHne 3apyO0e)KHOTO
OTIBITA, TPOBEICHHSI KOHCYJBTAIUH C
BEIYLIMMHU paboTONATEISIMH,
o0BbeAMHEHUAMHU paboToaaresneil oTpaciu, B
KOTOpOH BOCTPEOOBAHBI BHITYCKHUKH B
paMKax HarpaBJICHUS TIOATOTOBKH.

[TK-4. Cnocoben
MIPOBOJTUTH ITOMCKOBBIE
UCCIIEIOBaHMS
WHHOBAIMOHHBIX
TEXHOJIOTUYECKUX
MPOIIECCOB B 00IaCTH
riyOokoi epepaboTKu
OPUPOIHBIX

[1K-4.1 3naer Hay4HBbIE
OCHOBBI TEXHOJIOTHI
riy0oKoi nepepaboTKu
MPUPOIHBIX
SHEPrOHOCUTEINEMN,
MOJTyYCHUS U
UCTIOJIb30BaHUS
OpPraHUYECKAX XUMHUYECKHIX

Amnanu3z TpeboBaHuil K MpoecCHOHATBHBIM
KOMIIETEHIIHSIM, TIPEIBIBIISIEMBIM K
BBIITYCKHUKAaM HalpaBJiIeHUs NOJArOTOBKU Ha
pBIHKE TpyJa, 0000111eHNE 3apy0eKHOTO
OTIBITA, MPOBEICHHSI KOHCYJbTAIHI ¢
BEIYLIUMU pabOTOAATENSIMH,
o0beTMHEeHUAMU paboToaresel oTpaciu, B
KOTOPOM BOCTPEOOBAaHBI BHITYCKHUKH B

SHEPrOHOCUTEINEM, MPOAYKTOB U YIJIEPOAHBIX |paMKax HaIpaBJICHUS MMOATOTOBKH.
TOJIYYEHHUS U MaTEpPHUAIIOB. [Tpodeccuonanpusiii cranmapt 40.011
HCIIOJIb30BaHUS [1K-4.2 Ymeer Crenuanuct 1o Hay4yHO-UCCIIeI0BATEIbCKUM
OPraHNYeCKHUX IJIAHUPOBATh U Y OIIBITHO-KOHCTPYKTOPCKUM pa3zpaboTkam




LT

XUMHUYECKUX TTPOTYKTOB
U yIIEpOIHBIX
MaTEepUajoB

OCYIIECTBIISITH TTIOMCKOBBIE
paboTHI 11 pa3pabOTKH
HOBBIX METOJIOB ITyOOKOM
nepepadoTKU MPUPOIHBIX
SHEPrOHOCUTEINEM,
MIPOM3BOJICTBA U
UCIIOJIb30BaHUS
OpPraHUYeCKUX XUMHUYECKIX
MIPOYKTOB U YTIIEPOTHBIX
MaTepHaIoB.

[1K-4.3 Bnaneer meTonamu
MIOJTyYCHUSI, HCCIICIOBAHUS
Y TIPUMCHCHUS
OpPraHUYeCKUX XUMHUYCCKIX
MIPOYKTOB U YTIIEPOTHBIX
MaTepHaJIOB.

(yTB. mpuka3zom MuHHCTEPCTBA TPYAA U
conuanbHou 3amuThl PO ot 4 mapta 2014 1.
Ne 121H).

O06001eHHbIe TPYAOBbIE (QYHKIIHH:

B. IlpoBenenne HayqYHO-UCCIEI0BATEIBCKUX
U OTIBITHO-KOHCTPYKTOPCKHUX pa3pabO0TOK MpH
HCCICIOBAHNUH CAaMOCTOSITCIBHBIX TCM.

C. IIpoBeneHne Hay4HO-UCCIEAOBATEIBCKUX
Y OIBITHO-KOHCTPYKTOPCKUX padoT 10
TEMAaTHUKE OpraHU3aIlNH.

Ypasnenue XHUMHUYECKOE, ITK-5. Cniocoben I1K-5.1 3naer npuHuunel | AHanu3 TpeboBaHM K MpodeccrOHATbHBIM
poLeccaMu XUMHKO- BBIOMPATh (bYHKIMOHUPOBAHUS U KOMIIETEHIMSIM, ITPENBSABISAEMBIM K
IUTAHUPOBAHUS U TEXHOJOTHYECKOe HCCIIEIOBATENBCKOE U XapaKTepUCTUKU BBIITYCKHHKAM HalpaBJeHUs MOArOTOBKU Ha
OpraHu3alyu IIPOU3BOJICTBO. TEXHOJIOTHYECKOE HCCJIE0BATEIBCKOTO U pBIHKE Tpy/a, 00001IeHNE 3apyOeKHOTO
(GbyH1laMEHTaJIbHBIX U o0opyoBaHue, TEXHOJIOTHYECKOI0 OTIbITA, IPOBE/ICHUSI KOHCYIbTAIUM C
NPUKIAAHBIX paboT | CKBO3HBIE BUJBI OCYIIECTBIISATh 0o0opy0BaHus, BeAYIIMMH paboTOAATESIMH,

MTOMCKOBOTO, npodeccuoHanbHOM KOMIUIEKCHBIN aHAJIU3 U | COBPEMEHHbIE TpeOOBaHUs |00bEeIMHEHUSIMH paboToIaTeNel OTpaciy, B
TEOPETUYECKOTO U JESATEIIBHOCTH B ONTUMH3UPOBATH K [1apaMeTpam U KOTOPOI1 BOCTpeOOBaHBI BHITYCKHUKH B
AKCIIEPUMEHTAJIBLHOTO | IPOMBILIEHHOCTH (B | TapaMeTphl MPOLIECCOB | [TOKa3aTeNsIM paMKax HarpaBJeHMsI TOATOTOBKH.
XapakTepa C LeJblo | cdepe opraHu3aluu U | JUIst [1yOoKon TEXHOJIOTUYECKHUX IIpodeccuonanbusiit cranaapt 40.011
OIIpeIeJICHUS IIPOBE/ICHUS HAYYHO- | IepepaboTKu IPOILIECCOB U Crenpanyct o Hay4HO-HMCCIIEJ0BATEIbCKUM
TEXHUYECKUX UCCJIEOBATEIbCKUX U | IPUPOJHBIX XapaKTepUCTHKaM U OIBITHO-KOHCTPYKTOPCKUM pazpaboTkam
XapaKTePUCTHK OTIBITHO- HSHEPrOHOCUTEIIEH, MOJIy4aeMbIX IPOAYKTOB B | (yTB. MpHKa3oM MuHHCTEpPCTBa Tpyia U
HOBOW TEXHHKH, KOHCTPYKTOPCKHX IIPOU3BOJICTBA U o0actu nepepaboTKu counanbHou 3amuThl PO ot 4 mapta 2014 r.
ONTUMU3ALNAN paboT B obnactu IIPUMEHEHNUS MIPUPOTHBIX Ne 121n).

TEXHOJIOTHYECKHUX IIPOU3BOJICTBA OpraHMYECKHUX SHEPrOHOCUTEIIEH, O060011eHHbIE TPYAOBBIE (YHKINU:
apaMeTpoB IIPOJYKTOB OCHOBHOT'O | XMMUYECKHUX MMPOJIYKTOB |opranuyeckoro cuuresa u | B. [lpoBeneHne HaydHO-HCCIEA0BATENbCKUX
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MIPOU3BO/JICTBA,
BBITTOJTHEHUS
KOMIUIEKCa paboT 1o
paszpaboTke
TEXHOJIOTHYECKON
JOKYMCHTAITHH.

¥ TOHKOTO
OpPraHU4ecKOTo
CUHTE3a U MPOTYKTOB
nepepadoTku HepTH,
ra3a 1 TBEpJO0ro
TOILTHBA).

Y YTJIEPOIAHBIX
MaTepUaJioB C
3aJIaHHBIMU CBOMCTBAMH.

MIPOU3BOJICTBA YTIIEPOTHBIX
MaTepHuasoB.

[TK-5.2 Ymeer monOupathb
obopynoBaHue u
ONTHUMH3UPOBATH YCIOBHUS
MIPOIIECCOB MOTYYEHUS U
HCIIOJIb30BaHMS
OPraHUYECKUX XUMHUYECKUX
MIPOYKTOB U YTIIEPOTHBIX
MaTepHuasoB.

I1K-5.3 Brnageet meTogaMu
pacdera TEXHOJIOTHYECKOTO
000py1I0BaHUS U METOJAMU
MOJTyYEHUS1, UCCIIEAOBAHUS
Y TIPUMCHCHUS
OPTraHUYECKUX XUMHUYECKUX
MIPOJYKTOB U YTIIEPOTHBIX
MaTepuasoB ¢ 3aJJaHHBIMU
CBOMCTBaMH.

Y OIIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK Mpu
WCCIICIOBAaHUU CAMOCTOSITEIIEHBIX TEM.
B/02.6. IlpoBenenue paboT mo o6paboTKe 1
aHaJIM3y HAYYHO-TEXHUYECKOW HHPOpMAIIUN
U pe3yJbTATOB UCCIENOBAHMIA.

C. IlpoBeneHre HayYHO-HCCIIEIOBATEIBCKUX
Y OIIBITHO-KOHCTPYKTOPCKUX PabOT 110
TEMaTUKE OPTaHU3aIIH.

C/02.6. YupasineHnue pe3yyibTaTaMy Hay4qHO-
UCCIICIOBATEIbCKIX U OMBITHO-
KOHCTPYKTOPCKHUX padoT.




5. AHHOTALMUU PABOYUX MPOI'PAMM JUCHHUIIJINH,
INIPAKTUK U TUA

5.1. JIMCHUMILUIHHBI 00513aTeJILHOH YaCTH

AHHOTanugA padoyeil NpPOrpaMmbl AU CHUNIMHBI
«/lenoeoit unocmpannstit a3vik» (61.0.01)

1. Heap AMCUMILUIMHBI — IPHOOPETEHUE 00yJaronMMuUCs OOIIeH, KOMMYHUKATHBHON U
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIEIBHBIX JTamax S3bIKOBOM
MOJATOTOBKMA TIO3BOJISIET HCIOJIb30BaTh HMHOCTPAHHBIM S3bIK KaKk B MpodecCHOHaIbHOU
JESTEIIbHOCTH B cepe AemoBoro OOMICHHS, TaK W I IeJiel caMooOpa3oBaHUs, a TaKkKe
BBIMIOJHATh ~ pa3fU4Hble  BHUABI  NPOPECCHOHATBHO  OPUEHTHUPOBAHHOIO  IEepeBoja B
IIPOU3BOJCTBEHHON Y HAYYHOU J1E€ATEIbHOCTH.

2.B pe3yabraTe u3yuyeHHs JUCHUILUIMHBI oOOydYalolluiicd MO Nporpamme
MAaTrUCTPATYPHI I0JIKEH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

VYK-4.1; YK-4.2; YK-4.3; YK-4.4.

3nameo:

— OCHOBHBIE CHOCOObI COUYETaeMOCTH JIEKCUYECKUX €IMHHII u OCHOBHBIE
CJIOBOOOPA30BATEIHLHBIC MOJICIIH;

— PpyCCKHE SKBUBAJIICHTHI OCHOBHBIX CIIOB M BBIpQXKEHUH NMPO(EeCCHOHATLHON PEUH;

— OCHOBHBIE MpPHEMBI M METOAbl pedepupoBaHUs U aHHOTUPOBAHHS JHUTEPATYphl IO
CIEIHAIbHOCTH;

— TaCCHMBHYI0O M aKTHUBHYIO JIEKCHKY, B TOM 4HCIe OOIICHAyYyHYI0O U CHEIHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO Il pa0OThI Ha/l TUIIOBBIMH TEKCTaMH;

— TnpueMbl paboThl C OPUTHHAIBHOM JTUTEPATypOl MO CHEUATbHOCTH.

Ymems:

— BECTH JI€JIOBYIO IEPETHUCKY Ha U3y4aeMOM SI3BIKE;

— paboTarh ¢ OPUTHHATILHON JIUTEPATYPOM MO CHIEUAIBHOCTH;

— pabotath CO CIOBApEM;

— BECTH PEYEBYIO JAEATENbHOCTh MPUMEHUTENBHO K cdepe eloBoi U MpodeccHOHANbHOM
KOMMYHHKAITHH.

Braoemp:

— MHOCTPaHHBIM S3BIKOM Ha YPOBHE JIEJIOBOIO U MPO(ECCHOHANTBHOTO OOLIEeHNS, HABBIKAMU U
YMEHUSMH PEUYECBOU JEATEIHLHOCTH MPUMEHUTEIHHO K chepe eoBoi U mpoecCHOHATIBHON
KOMMYHHKAIMHU, OCHOBAMHU MyOIHMYHOMN peyn;

— (QopmaMu JeNTOBOM TMEpenuCKH, HABBIKAMU MOJTOTOBKM TEKCTOBBIX JIOKYMEHTOB B
YIPaBJICHUYECKON JEATEIIbHOCTH;

— OCHOBHOU MHOSI3bIYHOM TEPMHUHOJIOTHEN CIEIUAIBHOCTH;

— OCHOBaMU pedeprupoBaHUS U aHHOTHPOBAHUS JINTEPATYPHI 110 CIICIHATEHOCTH.

3. KpaTkoe coep:kaHue M CHUIIHHBI

Pasoen 1. I pammamuueckue acnexmsi 0e108020 00WeHUsl HA UHOCMPAHHOM SI3bIKe

1.1. I'paMMaTHUeCKUE TPYAHOCTH U3y4aeMoro si3blka: BugoBpemenHbie (opMbl T1aroja B
JIEHCTBUTEIILHOM 3aJI0Te. (B TUCBMEHHOW U YCTHOU peuH B Chepe IeT0BOT0 OOIICHUSI.)

1.2. OcobenHocTy ynoTpeOaeHHs CTPAAATENbHOrO 3aj0ra B YCTHOM peyd B CHUTYaIUsX
o6usHec obOmenusa. Mupunutu. OOpa3oBanue u ynorpediieHne WHPUHUTUBHBIX OOOPOTOB B
JIETTIOBOM KOPPECIIOHICHIIU Y.

1.3. OcHoBBI nenoBOM KoppecnoHaeHuu. JlemoBoe muceMo. TpeGoBaHUs K IETOBOMY
nucbMy. CriocoObI pacroioKEeHUsI TEKCTa B IEJIOBOM IHCHME.

1.4, TlpakTuka yCTHOU peun 1o TeMe «PedeBoil STUKET 1eTTOBOT0 OOIICHUS (3HAKOMCTRBO,
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MpeJICTaBICHNUE, YCTAHOBJICHUE U MOJAJEpKaHUE KOHTAKTa, 3alpoc U cooldlieHrne nHpopMaluu,
noOy>KJIEeHUE K IEHCTBHUIO, BEIPAXKEHHUE ITPOCHOBI, COTIACHS).

Pazoen 2. Ymenue, nepesod u ocobennocmu cneyuaibHol OuzHec iumepamypbl

2.1. Jlekcudyeckue OCOOCHHOCTH JICJIOBOM JOKYMEHTAMH. |[epMHHOJOTUS Ou3HecC
JUTEpaTyphl HA U3y4aeMOM SI3bIKE.

2.2. CTIIMCTHYECKUE U JIEKCHUYECKHIE OCOOEHHOCTH SI3bIKA JIEJIOBOr0 O0IIEHUS. AKTUBHBII
Y NIACCUBHBIN TEMAaTUYECKUM CIIOBApHBIN 3amac.

2.3. 'paMMaTudeckie TPYAHOCTH H3y4aeMoro si3pika. OcoOeHHOCTH yHoTpeOIeHUs
HEIUYHBIX (OpM Tjarojia B JEIOBOM JOKYMEHTAllMd Ha aHTJIMHCKOM $s3bIKe (IIPHUYacTHS,
MPUYACTHBIC 000POTHI, TEPYHIHH ).

2.4. Nzyyaroniee 4TeHHE TEKCTOB B cepe IeTOBOTO OOIICHHUS.

Opranunzanus paboThl CO CrielnanbHBIMU cloBapsiMu. [loHATHE 0 pedepupoBaHIM TEKCTOB
IO CIEeUaTbHOCTH.

Pasoen 3. Ilpogeccuonanvnan kommynukayus 6 cgpepe 0e108020 ooujenus

3.1. [Ipaktuka yctHoil peun no Temam: «lIpoBenenue nenoBoil Becrpeuny, «3akitoueHue
KOHTpPaKTa». Y CTHbI 0OMeH nHpopmMalneii: Y CTHbIe KOHTaKThl B CUTYalUsIX JI€JI0BOTO OOIIEHUS.

3.2. 3yyaroniee uTeHHE CIEUHUATIbHBIX TEKCTOB. [Ipuembl pabOTBI CO cloBapeM.
Cocrasiienne pedepaToB ¥ aHHOTAIIHA.

3.3. O3HaKOMHTENBHOE YTEHHE 0 TeMaTuke: «B 6anke. @uHaHChY; «JlenoBbIe MUCHEMaY;
«YcrpolictBo Ha paboTty». @opmbl jenoBoro nucbMa. [loHsATHE AET0BON KOPPECIOHACHIINU.
[Tpuemsl paboThl ¢ UHTEpHETOM U 3JEKTPOHHOM MOYTOM B Mpoliecce AeI0BOro OOLIECHUS.

3.4. [lpezeHTanust HAYYHOTO MaTepUala U Pa3roBOpHas MPAKTUKA JEOBOr0 OOIICHUS 110
temam: «TexHomorum Oynayuiero», «buszHec mNpoekTsl B cdepe XUMHUM U XUMHUYECKOU
TEXHOJIOTHUI.

4. O6beM yueOHOIl TUCIUIIHHBI

O0beM TMCUMITHHBI
Buabl yueOHol padoThI 3E Akan. | Acrp.
4. u,
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,94 34 25,5
6 Mom uucie 8 hopme nPaKmu4ecKoili n0020moeKu 0,47 17 12,75
Jlekuun — — —
[Tpaktuyeckue 3anstus (I13) 0,94 34 25,5
8 moMm yuciue 8 hopme npaKmuieckol no020moeKu 0,47 17 12,75
Jlaboparopusie pabots (JIP) — — —
CamocrosiTeJibHAas pa6oTa 1,06 | 38,0 28,5
KoHTakTHas caMocTosiTelIbHAsl paboTa — —
1,06
CamocTosTenhbHOE H3YUYCHUE PA3/IeNIOB TUCIIHILIHHEI 38 28,5
Bua kouTpoJs:
DK3aMeH 1,0 36,0 27,0
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 10 0,4 0,3
[ToAroToBKa K 3K3aMeHY ’ 35,6 26,7
Buj1 MTOroBOro KOHTpOJIS: JK3aMeH

AHHOTanugA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«Ynpagnenue npoexmamuy (61.0.02)

1. Hesap nucuMnIMHbI — MOJIyY€HUE CTY/I€HTAMU MPAKTUYECKUX HABBIKOB IO 3aITyCKy U
YIPpaBIEHUIO NpoeKTaMu. JlaHHBIA KypC KOOPAMHUPYET YIPABIECHUE M PEAU3ALNI0 MTPOEKTOB
HEO0OXOIUMOTr0 KauecTBa, B YCTAHOBJIEHHBIE CPOKH, B paMKaxX MPUHATOrO OI0JDKETA.

2.B pe3yabTare u3y4YeHHs] JUCHMILIMHBI OOydaluMiicss 1O mNporpamme
MarucTpaTyphbl 10JKeH:
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Obaaoams cleayOmUMU KOMIOETCHIUSIMH U UHAUKATOPAMH UX JTOCTHIKEHUS:
VK-1.1; YK-1.2; YK-1.3; VK-1.4; VK-1.5; VK-2.1; YK-2.2; YVK-2.3; YK-2.4; VK-2.5; YK-2.6;
YK-2.7
3uame:
— OCHOBHBIE [TOHATHUS U METO/Ibl YIIPABJICHUS IPOEKTaMH,
— CHCTEMY OLIEHKH PECypCOB, PUCKOB, CPOKOB IIPOEKTa,
— TIPUHLHUIBI OPraHU3alUU IPOEKTHOTO YIPaBICHUS.
Ymems:
— paspabaTbIBaTh U OPOPMIISTH MPOEKTHYIO JOKYMEHTAIIHIO,
— NIPUMEHATb METOJMKHU OLICHKHU [apaMeTPOB YIIPaBJIEHUs B IPOEKTaX,
— pa3pabaTblBaTh CTPATErHIO YIPABJIECHUS IPOESKTaMHU.

Braoemy:

— MeToJaMH U NPUHLHUIIAMHU YIPABICHUS MPOEKTaMU B COOTBETCTBUU C MEXAYHAPOAHBIMU U
POCCUHCKUMHU CTaHAapTaMU;

— MeTOoJaMH aHaju3a MyTel peaau3aluu IPOeKTOB;

— METOJaMH aHaJnu3a PUCKOB B IPOCKTHOM YIIPaBICHHH.

3. KparTkoe coep:kaHue JUCHUTIHHBI

Pa3zoen 1. Beeoenue 6 ynpasgnenue npoekmamu.

MupoBele  CTaHAApThl  YIOPAaBJICHUS IPOEKTaMH. T[EpMHUHOJIOTMYECKMM  amnmapar
npoekTHoro ympasinenus. CoBpemeHHble cuctembl MeHemkMenTa (ISO 9001, ISO 14001, ISO
50001). Kpurepun ycnemsoctu npoekta. I[Iporpammel u noprdenu ynpapiieHUs NPOEKTaMU.
Cognepxanne cranaapra ANSIPMIPMBOK GUIDE. Opranu3auidOHHOE OKPYXEHHUE IMPOEKTa.
KuzneHnslii nukn mpoekra. ['pymmel mporeccoB u obnactu 3Hanmii PMBOK. VYmnpasnenue
uHTerpaiueit mpoekra. PazpaboTka ycraBa npoekra. Pa3paboTka miaHa ymnpaBieHHs MPOESKTOM.
PykoBozicTBO M ympaBieHUE HMCIOIHEHHEM IpOoeKTa. MOHUTOPUHI U YIIpaBleHHE paboTaMu
npoekTa. Ob1iee yrpaBieHne U3MEHEHUSIMH. 3aKpBITUE NTPOEKTA.

Pa3zoen 2. Obnacmu 3nanuil ynpasieHus npoekmami.

VYnpasieHnue copepxkanueM npoekra. [InanupoBanue ynpasineHus coxep:kaHueM. [lmax
ynpasieHus TpedoBanusaMu. Onpenenenue conaepkanus. Co3gaHue nepapXxuueckor CTPYKTYphl
pabotr. IIpoBepka coxepxanusi. KoHTponb copepikaHus. YHOpaBieHHE CPOKAMHU IPOEKTa
[InanupoBanue ympaBieHus pacnucanueM. OrmpeneneHue cocraBa onepauuil. OnpeneneHue
nocJyea0BaTenbHOCTH onepanuii. OneHka pecypcos onepanuid. OeHKa JUIMTEIbHOCTH ONEPALIUN.
Pazpabotka pacnucanus. KoHTponbs pacnucaHus. YTOpaBiIeHHE CTOMMOCTBIO TMPOEKTA.
[InanupoBanue ynpasiaeHHs CTOUMOCThIO. CToMMOCTHas oOleHka. Pa3paboTka OroJpkera
pacxonoB. KoHTposib cToMMOCTH. YrpaBieHHE 3aKylnKamMu IpoekTa. [lmaHnpoBaHue 3aKymok.
OcymecTtBinenne 3akynok. KoHTponb 3aKkymok. 3akpbITUE 3aKylNoOK. YTPaBIE€HUE DPHUCKaMHU
npoekTa. [ImanupoBanue ynpasnenus puckamu. Unentuduxanus puckon. KauecTBeHHBINM aHATH3
puckoB. KomumdecTBeHHbI aHanu3 puckoB. [lnaHupoBaHume pearpoBaHUs Ha PHUCKH.
MOHUTOPHUHT W YIpaBJIEHUE PHUCKOB. YNpPaBJIEHHWS KadecTBOM. IlmaHupoBaHuMe KauyecTsa.
Obecneuenue kauectBa. KOHTposIb KauecTsa.

Pazoen 3. Memooonozus ynpaenenusi npoexmamu

IMoxxoap! k opranuzanuu padotsl koManasl (hadi-iuki, scrum). PykoBoauTens npoekra
u suaep komaHabl. [IpoekTHass KoMaHja. ACHEKThl MOTHBAaIlMM KOMaHAbl. JIokanbHas u
paccpeoTOuYeHHass KOMaH[Ibl. YIIpaBICHHE 3aUHTEPECOBAHHBIMU CTOPOHAMHM  ITPOEKTA.
WNnentuduxanus 3aMHTEpECOBaHHbBIX CTOPOH. [InmaHupoBanue ynpapieHus 3aMHTEPECOBAHHBIMU
CTOPOHAMH TIPOEKTAa. YTIIPaBICHHE BOBJIEYEHHOCTHIO 3aMHTEPECOBAHHBIX CTOPOH ITPOEKTA.
KoHTpo1b BOBI€UEHHOCTH 3aMHTEPECOBAHHBIX CTOPOH. YTIpaBlIeHNe KOMMYHHUKAIUSIMH ITPOEKTA.

4. O0beM yueOHOI TUCIHIIHHBI

O0beM IMCUHMIIHHBI
Buabl yueOHol padoThI 3E Akan. | Acrp.
4. 4.
O0mas TpPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY ILUIAHY 2 72 54
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IIpooondicenue madbauyvi

KonTtakTHasi paboTa ayIMTOPHbIE 3aHIATHSA: 0,94 34 25,5
6 mom uucie 6 hopme nPAKmMuUYecKoil n0O20mMoeKU 0,17 6 4,5
Jlexnun 0,94 34 25,5
8 MOM Hucie 8 hopme NPAKmu4eckKol n0020MmoGKuU 0,17 6 4,5

ITpaktuyeckue 3ansatus (I13) — — —
JlaGoparopusbie padotsl (JIP) — _
CamocrosiTesibHas pa6oTa 1,06 38 28,5

KoHTakTHas camocTosTeNbHas paboTa 106 0,2 0,15
CamocTosTenpbHOe H3YYECHUE PA3/IeNIOB TUCIUILUIMHEI ’ 37,8 | 28,35
Bua konTposs:

3auer + | o+ [+
Bua uToroBoro KOHTpoJIA: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Coyuonozusa u ncuxono2ua npogheccuonanvrout oeamenvnocmuy (b1.0.03)

1. leap AUCHUIUIMHBI — (QOPMUPOBAHUE CONHATBHO OTBETCTBCHHOH JIMYHOCTH,
CIIOCOOHON OCYIIECTBIATh aHAIW3 MPOOJIEMHBIX CUTYyallud, BBIPAOATHIBATH KOHCTPYKTHBHYIO
CTpaTerui0 JCHCTBUN, OPTaHU30BBIBATH U PYKOBOJUTH Pa0OTOW KOJUICKTHBA, B TOM 4YHCIC B
MPOIIECCe MEKKYIBTYPHOT'O B3aUMOJICHCTBHS, pe)ICKCUPOBATH CBOE ITOBECHHE, BEICTPAUBAThH U
pealli30BBIBATh CTPATETHIO MPO(PECCHOHAIBHOIO PA3BUTHS.

2.B pesyabraTe wu3yYeHHs JUCHUIUIMHBI O0yYawUIUIiCi 1O MporpamMme
MAaTruCTPATYPHhI I0JIKEH:

Obaadame CIIeNYIOMUAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-3.1; VK-3.2; YK-3.3; VK-3.4; VK-3.5; VK-3.6; YK-3.7; YK-5.1; YK-5.2; VK-5.3; YK-6.1;

VK-6.2; VK-6.3; YK-6.4; YK-6.5.

3uame.

— CYUIHOCTB MpoOJIeM OpraHu3aluy ¥ CaMOOPTaHU3alMK JUYHOCTH, TIOBEJICHHS B KOJUIEKTHUBE B
YCIOBUSAX MPO(PECCHOHAIBHON 1eATeIbHOCTH;

— METOJbl CaMOOPTaHM3AllMM ¥ Pa3BUTHUS JIMYHOCTH, BBIPAOOTKM ILeJierojiaraHus U
MOTHBAIIMOHHBIX ~ yCTAHOBOK,  pa3BHTHUA  KOMMYHHKATHBHBIX  CIIOCOOHOCTEH W
po(hecCHOHANFHOTO MMOBEJCHHS B TPYIITIE;

—  KOH(JIMKTOIOTUYECKHE aCMeKThl YIIPaBICHUS B OpraHU3aIlHH;

— METOJUKHA U3YUEHHUS COLUAIbHO-TICUXOJIOTHYECKUX SBJICHUNH B cdepe yhnpaBieHHs U
CaMOYTIPABIICHUS JIMYHOCTH, TPYIIITHI, OpTaHU3AIHH.

Ymems:

— IUTAHUPOBATh W pelIaTh 3aJa4d JIMYHOCTHOTO W MPO(ECCHOHATHLHOTO Pa3BUTHS HE TOJBKO
CBOET0, HO M YJIEHOB KOJUIEKTHUBA;

— aHAJIM3WPOBATh MPOOJIEMHBIC CHTyallM HAa OCHOBE CHCTEMHOTO IT0JXOJa, BhIpAaOATHIBATH
CTpaTeruio NeHCTBUH, HCIIONH30BAaTh METO bl TUATHOCTHKH KOJIJICKTUBA M CAMOJIUATrHOCTUKH,
CaMOITO3HAHUS, CAMOPETYJISIIHA U CAMOBOCITUTAHHS;

— yCTaHaBJIWBAaTh C KOJUIETAaMH OTHOIIIECHUS Ha KOHCTPYKTUBHOM YPOBHEM OOIICHUS;

— BbIpa0aThIBaTh KOMAHAHYIO CTPATETHIO JJIs JOCTHIKEHHUS TMOCTAaBICHHOW IIENIM B PEIICHUU
npodeccCuoHaNbHBIX 3aj1ay.

Bnaoemy:

—  COLMAJBHO-TICUXOJIOTHUYECKUMH TEXHOJOTUSMHU CaMOOpPTaHU3allid W Pa3BUTHUS JHYHOCTH,
BBICTPAaUBAHUS U peaTH3aIH TPACKTOPUU CAMOPA3BUTHS;

— TCOPETHUSCKMMH H TIPAKTHUYSCKUMH HaBBIKAMH TPEAYNPSKICHUS W pa3perieHus
BHYTPUJIHYHOCTHBIX, TPYIIOBBIX U MEXKYIbTYPHBIX KOH(IUKTOB;

— cmocobaMyd MOTHBAllMM YJICHOB KOJUIGKTHBA K JIMYHOCTHOMY M TPO(ECCHOHATHLHOMY

22



Pa3BUTHIO;
— CHOCOOHOCTSIMU K KOHCTPYKTUBHOMY OOILIEHUIO B KOMaH/Ie, pe(JIeKCUU CBOETO MOBEICHUS U
JUAEPCKUMHU KayeCTBaMH.

3. KparTkoe coep:kaHue M CHUILIAHBI

Pazoen 1. Obwecmseo u nuunocmuv: HOBble YCI08USL U PAKMOPbL NPODeCcCUOHAIbHO2O
paseumusi IUYHOCMuU

1.1. CoBpemeHHOE OOIIECTBO B YCIOBUAX Iiio0anu3anuu U nHdopmaTuzanun. OCHOBHBIC
ATaIbl Pa3BUTHS ICHUXOJIOTHH

1.2. O6uiee noHATHE O TUYHOCTH.

1.3. CounanbHble U MCUXOJIOTUYECKUE TEXHOJIOTMH CAMOOPTaHHW3allMd M CaMOPAa3BUTHA
JIUYHOCTH.

1.4. KoruutupHbI€ IPOLECCHI IUYHOCTH.

1.5. ®yHKIMOHATIBHBIE COCTOSIHUS YenoBeka B Tpyae. CTpecc U ero npoduiakTuka.

1.6. Ilcuxomnorust mpoheCCHOHATTLHON JAEATEIbHOCTH.

Paszoen 2. IloznasamenvHule npoyeccol

2.1. OcHOBHBIC ATaIBl PA3BUTHUS CYOBEKTA TPY/IA.

2.2. TpynoBast MOTUBAIUS U YAOBIETBOPEHHOCTH TPYAOM.

2.3. Llenenosnaranue u MiIaHAPOBAHKE B MPO(PECCHOHANBHON eI TeIbHOCTH.

2.4. IlpodeccnonanbHass KOMMYHUKAITHSL.

2.5. Ilcuxomorust KOH(IHMKTA.

2.6. TpynoBoii kojuteKTUB. [IcHX0I0THSI COBMECTHOTO Tpy/Ia.

2.7. Ilcuxomnorus yrnpaBieHHUS.

4. O0beM y4eOHOMH JUCIHIJIMHBI

O0beM THCUMITHHBI
Buabl yueOHoii padboThI 3E Axan. | Acrtp.
4. u.
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 72 54
KonTtakTHasi pa6oTa ayIuTOPHBbIE 3aHATHUS: 0,94 34 25,5
6 mom uucie 6 popme nPpaKmuyecKoil n0O20moeKu 0,11 4 3
Jlexun 0,44 16 12
[TpakTaeckue 3aastas (I13) 0,5 18 13,5
8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoeKuU 0,11 4 3
Jlaboparopuble paboTsl (JIP) — — —
CamocrosiTesibHas padora 1,06 38 28,5
KoHTakTHas camocTosTeNbHas padoTa 0,2 0,15
1,06
CamocTosITeIbHOE U3YUECHHE Pa3/IeIOB AUCIUILIMHBI 37,8 | 28,35
Bua konTposs:
3auer + \ + \ +
Bu HTOroBOro KOHTPOJIA: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIJIMHBI
«Hucmpymenmanvhnovie Memoowvl UCC1€008aHUA 8 Xumuyeckoii mexnonozuuy (b1.0.04)

1. Meap QMCHUIUIMHBI — TOJy4YeHHE 3HAHUN OOy4aromMMUCS 00 MHCTPYMEHTAJIbHBIX
METO/AaX HCCIEAOBAHUS CTPYKTYPbl MOJIEKYJ, IpPOLECcCax HMX IPEBpalleHUs U MEXAHU3MOB
XUMHUYECKHX peaKkluil, ycBoeHHe GU3NUECKUX OCHOB, IPUHIIUIIOB U TPAHUI] IPUMEHUMOCTH 3TUX
METOJIOB, a TaKke (opMHUpPOBAHUE HA OCHOBE MOJYYEHHBIX 3HAHUN MPAKTHUECKUX HABBIKOB M MX
UCIIOJIb30BaHUE B MPO(ECCHOHATLHON AEATEIbHOCTH.

2.B pe3yabTare wu3y4YeHHs] JUCHMIUIMHBI oOydawmmiics 10 mNporpaMmme
MarucTparypbl 10JIKeH:

Obnadamye cneayomUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JOCTHXKEHUS:

OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6;
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OIIK-2.7; OIIK-2.8.

3uame:

— (uU3MUECKUE OCHOBBI JJIEKTPOMArHETH3Ma M CHEKTPAJIbHBIX METOJax aHalu3a, TEOPHUIO
KOPIIyCKYJIIPHO-BOJIHOBOI'O Jyaju3Ma, PaCIpeIeI€HUN CIIEKTPAIIbHBIX METOO0B 110 S3HEPTUAM
Y IJIMHAaM BOJIH;

— (Qusnueckyro ocHoBy MeToga UK-cnekTpockomnuuy;

—  (U3MUECKYIO OCHOBY IEKTPOXMMHUYECKUX METO/I0B aHAIN34;

—  (U3MUECKYI0O OCHOBY MaccC-CIIEKTPOMETPHH;

— OpUPOJly CHMHOBOIO pe3oHaHca U metoaax SIMP.

Ymems:

— IPOBOJWTH AHAINU3 CTPYKTYPBI U COCTaBa OPraHUYECKUX COCAUHEHUN 110 AaHHbIM Y O-, K-,
SIMP-cnieKTpOCKOIMHU, SJIEMEHTHOTO aHAJIN3a;

— BBUIBJIATH XapaKTCPUCTUYHBIE TPYIIBI B OPraHMYECKHX MoOJeKylaax Ha ocHoBe UK
CIEKTPOCKOIINY;

— TIPOBOAMUTH MOAOOP METOJa MAacC-CHEKTPOMETPUU C MOAXOASIIUM BHIAOM HOHM3ALMU IS
OIIPEJIETICHHBIX KAaTETOPUI COCIMHEHHM.

Braoemy:

— (U3MUECKUMH OCHOBAaMHM WHCTPYMEHTAJIbHBIX METOAOB aHalIM3a: YJIbTpaduoIeTOBOMH,
UH(PPAKPACHOH CIIEKTPOCKOINHH, CIIEKTPOCKOIHH SICPHOTO MAarHUTHOTO PE30HAaHCa U Macc-
CIIEKTPOMETPHH;

— MeETOoJlaMM aHajiu3a CTPYKTYPbl COEIMHEHUI Ha OCHOBE COBOKYIHOCTH HECKOJIBKMX (DPHU3HKO-
XUMHYECKUX METO/IOB;

— TpexacTaBieHUEM O (OpMe U3IIOKEHHSI PE3YIIbTATOB UCCIISIOBAaHUN B HAYYHBIX ITyOINKALIUSAX.

3. KpaTkoe coep:kaHue M CHUIIINHBI

Beeoenue.

OOmast  xapakTepucTuka M Kinaccupukamus MeronoB. CHEKTpOCKOIUYECKHUE,
TU(GpaKIUOHHbIE, 3JIEKTPUYECKHE M MAarHUTHBIE METO/bl. DHEPreTUYECKUE XapaKTepUCTUKU
pasNMYHBIX ~ METOMOB. YUyBCTBUTENBHOCTh M pa3pemiaronias  CHocoOHOCTh — METoJa.
XapaktepucTuueckoe BpeMs Meroza. MHTerpanus MeToa0B.

[TpuHnunuanbHas cxema CHEeKTPOCKOMMYECKUX M3MEpEeHUil B 000N 00JacTu CHeKkTpa.
OcCHOBHBIE Y3JIbI CIIEKTPAIbHON YCTAaHOBKHU.

Pasoen 1. Dnekmponno-muxpockonuueckue u cnekmpomempuieckue Memoovl OJisl
AHAU3A CMPYKMYPbl OP2AHUYECKUX COeOUHEHUL U Mamepuaios.

IIpupona 37IEKTPOMATHUTHOTO M3JIY4YEHMs, PAa3IM4YHBIE THUIBI €r0 B3aUMOJIEHCTBUS C
BEIIECTBOM (MIEPUOJNYECKIE N3MEHEHHUS 3JIEKTPUUECKUX U MarHUTHBIX TUIOJbHBIX MOMEHTOB).
OCHOBHBIE XapaKTEPUCTUKU U3IYy4deHUs (4acToTa, JUIMHA BOJIHBL, BOJIHOBOE 4YHCJIO).
DNEeKTpOHHBIE, KoJiebaTeabHbIe, BpalllaTesIbHbIE, CIIMHOBBIE U sIIEPHBIE IEPEXO0/IbI KaK Pe3yJIbTaT
pa3IMyYHBIX  TUIIOB  BHYTPMAaTOMHBIX  WJIH  BHYTPUMOJEKYJSPHBIX  B3aUMOJECHCTBHIA,
ONpPEACNAIONINX  COOTBETCTBYIOIIYIO  CHEKTpalbHyl0 o0nactb. CHeKTpbl  HCIyCKaHUS,
NOTJIOUIEHUS] M PACCEsSHUs aTOMOB, HOHOB M MoJieKyJsl. [IpuMeHEHHe 3JIEKTPOHHBIX CIIEKTPOB
MOTJIOUICHUs] B KaueCTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHanu3ax. O crnenuduxe
AIIEKTPOHHBIX CIIEKTPOB MOIJIOIIEHHUS PA3IMYHBIX KJIACCOB COEAUHEHHNM. CIIEKTPhI CONPSIKEHHBIX
CUCTEM U MIPOCTPAHCTBEHHBIE 3D (PEKTHI B AIEKTPOHHBIX CIIEKTPaX MOTJIOLIEHHUS.

Texnuka cnekTpockonuu B BuUAUMOH U Y@ obOnactsax. [lpuHnunuanbHas cxema
CHEKTPOCKOMUYECKUX M3MEpeHHH B 11000 obnactu crekTpa. OCHOBHBIE Y3JIbl CIIEKTPATbHON
YCTAHOBKH. VICTOUHUKM 3JIEKTPOMArHUTHOTO W3My4deHHUs (HArperble Tella, Tra3opaspsiiHble
UCTOYHUKHU, J1a3epbl, PEHTI€HOBCKUE TPYOKH, -U3Iy4yaTenu), KOHKPETHbIE MpUMEpPHI
UCTIOJIb30BAaHUS PA3IMYHBIX HCTOYHUKOB U3IYUYEHUS B PA3IMYHBIX CIIEKTPAJIbHBIX 0071aCTAX.

Onyopodopsl B MenuuumHe U Ouonoruu. DiyopecleHTHas  CHEKTPOCKOIHS,
¢dnyopecuentHble  peareHThl. ®DayopecueHTHble Oenku. MousieKkynspHas — IUarHOCTHKA.
@IIyOopeClCHTHBIE METKM M 30HABI. METONbl BBEACHHS OPraHMYECKHX KPACHUTEIEH B COCTaB
o6uomonexkyn. OcHOBHBbIE 00JacTH HCHOIB30BaHUA (IyopodopoB B OHOJIOTMH U METUIMHE
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(cexBennpoBanue [IHK, IT1IP). O6nactu mpuMeHEeHNs B MEIUIIMHE THarHOCTHKA, JICUCHHE.

Pa3zoen 2. Memoowt xonebamenvhoti cnexkmpockonuu. Unpparxpacnvie (UK) cnexmpul u
KOMOUHAYUOHHOe paccesiHue ceemad.

KBaHTOBO-MEXaHMUYECKUI TOAXOA K OMHMCAHUIO KOJIeOATeIbHBIX CIIEKTPOB. YPOBHU
SHEpruu, ux Kkiaccudukanusi, (yHIaMeHTalbHble, OOEPTOHHBIE M COCTAaBHbIE YaCTOTHI.
MHTEHCUBHOCTh TOJIOC KojeOaTenbHbIX crekTpoB. IIpaBuna ord6opa u mHTeHCHMBHOCTH B MK
norsiouieHnu U B cnektpax KP. Knaccuueckas 3amaya o xosie6aHUSIX MHOTOATOMHBIX MOJIEKYIL.
YactoTel ¥ (QOpMBI HOPMAIbHBIX KoneOaHuU Monekyn. Beibop wmonenu. EcrecTBeHHBIC
koopauHatbl. KosdduunrenTsl kunemMaTndeckoro B3aumMoieiicTBus. CHIIOBbIE TOCTOSTHHBIE. YUeT
CUMMETPHUHU MOJIeKYJIbl. CHMMETpHs HOPMAJIBHBIX KOJeOaHHii, KOOPIUHATH CHMMETPHH. AHAIIN3
HOPMAJIBHBIX KOJICOAHUW MOJICKYJIBI 110 SKCIIepuMeHTaIbHbIM NaHHbIM. ConoctaBiienne UK u KP
CHEKTPOB U BBIBOJBI O CUMMETPHH MOJICKYJIBL. XapaKTePUCTUIHOCTh HOPMAJIBHBIX KOJIEOAHHIA.
OrpaHvyeHys] KOHLENIMM TPYNIOBBIX 4YacTOT. OmnpeneneHue CUJIOBBIX MOJEH MOJEKYJIbl U
npobiieMa UX HEOJHO3HAYHOCTH. Mcmosbp30BaHME M30TONMUYECKUX PA3HOBHUIHOCTEW MOJEKYII.
Koppesnsauus cuioBbIX NOCTOSHHBIX ¢ APYTUMU IapaMeTPaMH U CBOMCTBAMU MOJIEKYJL.

[Ipumenenne MeTOOB KO0JIEOATENBHOM  CIIEKTPOCKONMM JUIsl KaueCTBEHHOIO U
KOJIMYECTBEHHOTO aHAIM30B U Apyrue npuMeHeHus B XxuMuu. CrenuduyHoCcTs KojiedaTenbHbIX
crekTpoB. MccnenoBanys TMHAMUYECKOM U30MEPUM, PABHOBECHM, KUHETUKH PEAKIIMM.

Texuuka u merogukun UK cnektpockonuu u cnekrpockonuu KP. Amnmaparypa UK
CHEKTPOCKOIIMHU, IpO3pauyHble  MaTepuajbl, MPUrOTOBIEHHE 0Opa3uoB. Amnmaparypa
cnektpockonuu KP, mpenMyiiiecTBa Jia3epHbIX HCTOYHUKOB BO30YKICHUS.

Pa3zoen 3. Macc-cnekmpomempusi.

du3nyeckrue OCHOBBI METO/1a: MPUHIUI PabOThl Macc-CIIEKTPOMETPA, €ro pa3peliaronias
cuia, o00pa3oBaHHME Macc-CIIEKTpa, OCHOBHOE YpPaBHEHHE MAacC-CIIEKTPOMETPUH, THUIIbI
PETUCTPUPYEMBIX HOHOB (MOJEKYISpPHBIC, OCKOJOYHBbIC, METACTaOWIbHBIE, MHOTO3apsIHBIC).
Onpeznenenne MOJNEKYISIPHOH OpyTTO-(pOpMYIIBI IO MacCC-CIIEKTPY: METOJ TOYHOTO M3MEPEHHS
MacC MOJEKYJSPHBIX MOHOB, METOJ M3MEPEHUS WHTEHCHUBHOCTEH IMKOB HOHOB, M30TOIHBIX
MOJIEKYJISIpHOMY MOHY. KauecTBeHHblE TEOPHUM  MacC-CIIEKTPOMETPUU  OpraHMYECKHX
COEMHEHUI: TeopHs JOKaJIM3alMU 3apsaja, TEOpUs YCTOMYMBOCTH MPOIYKTOB (parMeHTAIUH.
Macc-crekTpoMeTpuyeckue MpaBuiia: a30THOE, ‘‘UeTHO-3JIEKTPOHHOE”, 3aTpYJHEHHBINH pa3pbiB
CBA3EH, MpPWIEKAIIMX K HEHACHILEHHBIM cucreMaM. (OCHOBHBIE THUIIBI pEakLMi pacraja
OpPraHMYECKUX COEJAMHEHUHN IO AJIEKTPOHHBIM YAApOM: MPOCTOM pa3pbiB CBsizel (0-pa3pblB,
OCH3WIbHBIN U aJUTMJIBHBIN pa3phIBbI), peTpo-peakius Aunbsca-Anpaepa, neperpyninupoBka Mak-
Jlapdeptu, ckeneTHble NEPerpynNUPOBKUA, OHUEBBIE peakIUu. TepMudyeckue peakiuu B macc-
CHEKTpOMETpe. Y CTAaHOBJIEHHE CTPOEHUS OPraHMYECKHX COEAMHEHUI: MeToJ] (PyHKIIMOHAIBHBIX
IpyNI, METOJ XapaKTepUCTHUYECKHUX 3HaueHWH m/z. OCHOBHbIE HampaBiIeHHs (QparMeHTaluu
OPraHMYECKUX  COEJAMHEHMH T1OJA  3JEeKTPOHHBIM  yaapoMm  (YIJIEBOAOPOJOB U HUX
raJIOTeHIIPOU3BOIHBIX, CIUPTOB, (PEHONOB, MPOCTHIX 3(PUPOB, ANbJETHIOB, KETOHOB, AMHHOB,
KapOOHOBBIX KHCIIOT M UX MPOU3BOIHBIX).

[TonsiTre 0 MeTOE XUMUUECKON MOHU3AIMH U XPOMATOMACC-CIIEKTPOMETPHUH.

Pa3zoen 4. MemoOwl macnummuoco pe3oHanca soep u 371eKmpoHO8.

®dusnyeckne OCHOBBI MeTona: l[loBeneHue saep B CTaTUYECKOM MAarHUTHOM IIOJIe:
KBaHTOBaHUE IO HampasjeHUIo. JlapmMopoBa 4acTOTa, SIEPHBIE 3€EMAaHOBCKHE YPOBHH, HX
HaCeJIEHHOCTH, MAKPOCKOITMYECKOe HaMarHUYMBaHuUeE, yciIoBHe pe3oHaHca. OCHOBHbBIE TPUHITUITBI
skcniepuMmenta SAMP. UmnynscHelii meton SIMP, xapakrtepuctukn ummynbcoB. Knaccuueckoe
OINKMCAaHNE UMITYJIbCHOTO KCIIEPUMEHTAa. Y paBHEHHE yIJla TOBOPOTA BEKTOpAa HAMarHWYeHHOCTH,
€ro HSKCIEepUMEHTAIbHOE TMoATBepkAcHue. llomepeyHas HamarHm4eHHOCTh U (hazoBas
KOTE€pEeHTHOCTh. Penakcanus, BpeMeHa CIMH-PEMETOYHON U CIMH-CITMHOBOM penakcanuu. Oypbe-
npeoOpa3oBaHue, HAKOIUIEHUE creKTpa. VIMIynbCHBIN ciekTpoMeTp. MarHuTHbIE CBOMCTBA siziep,
OCHOBHOE€ YpaBHEHHUE SJIEPHOTO MATHUTHOTO PE30HAHCA, B3aUMOJIEHCTBUS MAarHUTHBIX MOMEHTOB
anep (TOHKash M CBEPXTOHKas CTPYKTypa CHTHAIOB sijep). BbiOOp pe3oHaHCHOTO sijpa IpH
W3Y4YEHUHU CTPOCHUS OpraHudecKkux coequHeHuid. [Ipunmmn paboter AMP cnekrpomerpa. Ananus
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CIIEKTPOB SCPHOrO MArHUTHOTO PE30HAHCA SIEP CO CIHMHOBBIM KBAaHTOBBIM umciiom [1=1/2:
XUMHUUYECKAsi U MarHUTHAsl SKBUBAJIEHTHOCTD $JI€P, HOMEHKJIATypa sIepHbIX cucteM, Az, AX, AB
n A2B cuctemsl, HHIEKC CBSI3bIBaHUSI, CIIEKTPBI IEPBOTO U BTOPOTO MOPSAIKA, OCHOBHBIE IIPAaBUJIA
aHalM3a CHEKTPOB MEPBOrO MOPSIKA, paclIM(poBKa MPOCTEHIINX CIIEKTPOB BTOPOTO MOPSIKA,
MIPUEMBI YIIPOIIECHUS CIOKHBIX CIEKTPOB. CIEKTPOCKONUS MPOTOHHOTO MarHUTHOTO PE30HAaHCa:
IKaJIa XMMMUYECKHUX CIBUIOB IPOTOHOB, UX XapaKTEPUCTUIHOCTh, 3AKOHOMEPHOCTH B U3MEHEHUU
3HAYEHUI XUMUYECKUX CIBUTOB; KOHCTAHThI CIIMH-CIMHOBOIO B3auMoJeHcTBUS Jy-H. J(BOitHOM
pe3oHaHc. CHEKTPOCKONMsI YIJIEPOJHOTO MAarHUTHOTO PE30HAHCA: IIKajla XMMUYECKUX CIBUIOB
agep C, MX XapaKTepHUCTHYHOCTH, 3aKOHOMEPHOCTH B H3MEHEHHH 3HAYEHMH XHMMHYECKHX
CABUI'OB, KOHCTAHThl CIIMH-CIIMHOBOT'O B3aUMOJIEHCTBUS Jc H, TOJIHOE U YaCTUYHOE IMOJaBICHNE
CIIMH-CIIMHOBOTO B3auMozeiicTBus sauep °C 1 MpoTOHOB.

Snepubiii apdexr Osepxayszepa (20). IloHsATHE O CIEKTPOCKONHUU SIEPHOTO
MarHuTHOTO PE30HAaHCA JTWHAMHUYECKHX CcHCTeM (oOMeHHble mporecchl). JIBymepHbie (2D)
skcriepumentsl SIMP. Tereposaepnas 2D-j,8-cniekrpockonust SIMP C u romosnepnas 2D-j,5-
cnektpockonus SIMP 'H. Oco6eHHOCTH rOMO- U reTeposiiepHbIX cucTeM. MaKTophl YBEIUUeHHUs
WHTEHCUBHOCTEW curHanoB. I[lpumenenuss D0 mis u3ydeHHUs] CTPOCHUS U KOPPEKTHOTO
OTHeceHus1 curHaioB. J(unamuueckas cnektpockomnus SIMP. M3ydenune oOpaTHMBIX peaxiuit
NIEPBOTO MOPSAKA U MEKMOJIEKYISIPHBIX peakiuii oOMeHa. BpameHnue BOKpyr mpocThix cBsizeit C-
C ¥ «4acTUYHO JIBOMHBIX» CBSI3ed, UHBEPCUU Yy aTOMOB a30Ta U (ocdopa, MHBEPCHUS LIUKIIOB,
BaJICHTHAs TayTOMEpHsI, KETO-€HOJbHAsl TayTOMEpHUs, MEXMOJEKYJISIPHbIH MPOTOHHBIH OOMEH.
IIprMepsl CTPYKTYPHOTO aHAJIM3a OPTraHUYECKUX coeqnHeHun 1o criekrpam [IMP u SIMP 13¢C.

Pazoen 5. Cnexmpomempuueckas uoenmuguxayust opeaHu4ecKux coeOUuHeHul.

ConocraBuTenpHas XapaKTepUCTHKAa METOAOB aHaIM3a OPraHUYECKUX COECIUHEHHI.
UyBCTBUTEIBHOCTD, CEJIIEKTUBHOCTh, TOYHOCTh METOAOB. BHIOOp ONTUMaIBbHOrO MeTOJa MpHU
aHaJIN3€ OPraHUYECKOro COCANHEHUS.

Metponoruueckas oOpaboTka HOJy4yeHHBIX pe3ysbraToB. Hapa®oTka cratncTudyeckux
JaHHBIX IIPU  ONPENEICHUM  HEM3BECTHOTO  COEAMHEHHS  Pa3IM4YHBIMH  METOJaMU
(MOHOMETPUYECKHM, (boTOMETpUUYECKUM, BOJIbTAMIIEPOMETPUUECKUM) Haxoxnenue
AHATUTUYECKUX XapaKTEPUCTUK (IUANa30oH ONpEeAeNsieMbIX COAEpIKaHWM, HIKHUM U BEpXHUHN
TpaHULbl  ONpeAeNseMbIX coAepXkaHuil, mnpenen oOHapyxeHus). KoppensuuoHHbli u
PErPECCUOHHBIN aHAJIN3 SKCIIEPUMEHTAIIBHBIX PE3yJIbTaTOB. PacueT OCHOBHBIX METPOJIOTMYECKUX
XapaKTePUCTUK: CHCTEMATHYECKOM M CIIy4allHOM MOTrPEIIHOCTeH, TPyOBIX MOTPENTHOCTEH
(mpomaxoB), CTaHAAPTHOTO OTKJIOHEHUS, JIOBEpUTEIbHOro uHTepBasia. OIEHKAa TOYHOCTH
IIPOBEJCHUS aHAJIM3a Pa3IMYHbIMU CIIOCO0aMU: M0 CTaHJApPTHOMY 00pa3ily, 10 METOly IBOMHOM
HABECKU WJIM IBOMHOTO pa30aBlieHus U T. 1.

4. O0beM y4eOHOH JUCIHIJIMHBI

O0beM TMCUMIINHBI
Buabl yuedHoii padoThl 3F Axkan. | Actp.
4. 4.
O0mas TPy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144 108
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHA: 1,88 68 51
6 mom uucie 8 hopme nPpaKmuyecKoil n0020moeKu 1,22 44 33
Jlexun 0,44 16 12
8 MoM yuce 8 popme NPaKmuyeckol no020mosKuU — — —
[Tpaktryeckue 3ausTus (I13) 0,50 18 13,5
8 MOM Hucie 8 (hopme NPaKmueckol no020moeKu 0,28 10 7,5
JIaGoparopusie pabotsl (JIP) 0,94 34 25,5
8 MOM UHuciie 8 (hopme NPaKxmuieckol no02o0moeKu 0,94 34 25,5
CamocrosiTesbHasi padoTa 2,12 76 57
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3
CaMocTosITENbHOE U3YUYEHUE PA3/AETIO0B IUCIUILIMHbI 2,12 | 516 38,7
IToaroroBka oT4€TOB MO TAOOPATOPHBIM paboTam 24 18
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IIpooonodicenue mabauyvl

Bua koHnTpoJs:
3auyer ¢ OLEHKOI + \ + \ +
Buja uTOroBOoro KOHTpoJIs: 3a4er ¢ OLEHKOI

AHHOTanuA padoyeil NPOrpaMmMbl IUCUUNIMHBI
«Cospemennoe mexnonozuueckoe u annapamypHhoe ogpopmienue
npoueccoe xumuueckou mexunoaocuuy (b1.0.05)

1. Heap AucuMNIMHBI — (OPMHUPOBAHME Y BBITYCKHHKA IEJIOCTHOTO BOCIPHUATHS
KOMILJIEKCa 3HAaHUH B 00JIACTH COBPEMEHHOT'O TEXHOJIOTMYECKOI0 U alapaTypHOro ohopMieHus
IPOIIECCOB MEePEpabOTKU MPUPOTHBIX SHEPrOHOCUTENEH, OPraHUYECKOT0 M HE(PTEXMMUYECKOTO
CHHTE3a, [T03BOJISIOIIEr0 OCYIIECTBIATh MPO(ECCUOHANBHYIO IEATEIBHOCTh Ha IPOMBIIIICHHBIX
OPENIPUATHUSIX, B HAYYHO-UCCIIEOBATEIbCKUX U MPOEKTHBIX OPraHU3aLUsiX.

2.B pe3yabrare u3y4YeHHs] JUCHMILIMHBI oOydawummiics 10 Hporpamme
MAaruCTPaTypPhl J0JIKeH:

Obnadamye cleayomUMU KOMIIETCHIMSAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9;

OIIK-3.10; OIIK-3.11.

3namey:

— COBpPEMEHHBIC TEHICHIWU DPAa3BUTHS NPOMBIIIICHHOCTH MEPepadOTKH  MPUPOIHBIX
SHEProHOCUTENEH, OPraHn4ecKoro U HePTEXUMUUYECKOI0 CUHTE3a;

— TEXHOJIOTMYECKHUE OCHOBBI OpPraHU3allid COBPEMEHHBIX IIPOM3BOACTB YIVIEBOIAOPOIHBIX
TOILJINB, POTYKTOB OPTaHUYECKOTO M HEPTEXMMUIECKOTO CHHTE3a, YIIIEPOIHBIX MATEPUAIIOB;

— COBpEeMEHHbIE TpeOOBaHHMS K ammapaTypHoMy O(OPMIICHHIO OCHOBHBIX IIPOLIECCOB
nepepadoTKU NPUPOAHBIX SHEPTOHOCUTENEH, OPraHMYECKOro U HepTEXMMUYECKOTO CUHTE3a;

— KOHCTPYKIMIO COBPEMEHHOI'O TEXHOJIOTMYECKOTO 000pYyIOBaHMS MPOLECCOB NEpepadOTKU
HPUPOIHBIX SHEPTOHOCUTENEH, OPraHMUECKOro U HePTEXMMUYECKOT0 CUHTE3A.

Ymems:

— COCTaBJISITh U AHAJTU3UPOBATH COBPEMEHHbBIE TEXHOJIOTMUYECKHE CXEMbl OCHOBHBIX MPOIIECCOB
nepepadoTKU MPUPOTHBIX SHEPTOHOCUTENEH, OPraHMYECKOro U He(hTEXUMUYECKOTO CUHTE3a,
a TaKKe ONTUMHU3UPOBATh UX U HAMOJIHATH IEPETOBBIM COBPEMEHHBIM 000pYI0BAaHUEM;

— BbIOMpaTh 0OOpyHOBaHUE [UIsI KOHKPETHBIX TEXHOJOTMYECKUX MPOIECCOB C YYETOM
XUMHYECKMX M (PU3MKO-XMMHYECKHX CBOMCTB ImepepadaTblBaéMbIX MaTepHajoB U
MOJIy4aeMBbIX IPOAYKTOB;

— HaxXoAMTh HECTAHJAPTHBIE PELICHUS 3a/1a4 TEXHOJIOTMUYECKOT0 U anmnapaTypHoro opopmiieHus
OpOIECCOB  NepepabOTKW  MPHUPOJHBIX  SHEPrOHOCHUTENEH,  OpPraHUYecKoro  H
He(TEXUMHUYECKOTO CUHTE3a;

— KBaNM(UUUPOBAHHO OLEHUBATh 3()PEKTUBHOCTh pa3padaThIBAEMbIX M CYIIECTBYIOIINX
XUMHUKO-TEXHOJOTHYECKUX IIPOLIECCOB;

— TPUMEHATH B IPOPEeCcCHOHATBHOMN AEATEIbHOCTH COBPEMEHHbIE TEXHOJIOTHH 1 000pYI0BaHHE.

Bnaoemp:

— COBpPEMEHHBIMHU IPEICTaBICHUSIMH O MEPEAOBBIX TEXHOJOTHIX U 000pyI0BaHUHU MPOIIECCOB
nepepaboTKU MPUPOIHBIX SHEPIOHOCUTENEH, OPraHNUYEeCKOro U HEPTEXUMUIECKOTO CUHTE3a;

— HaBblKaMH  pa3pabOTKH  COBPEMEHHBIX HHHOBAIIMOHHBIX  XUMHKO-TEXHOJIOTUYECKUX
OpOIIECCOB  NepepabOTKH  MPUPOJHBIX  DHEPrOHOCHUTENEH,  OpPraHUYecKoro
He(TEXMMHYECKOTO CHHTE3A.

3. KpaTkoe coep:kaHue M CHUIIHHBI

Paszoen 1. Texnonocuueckue  ocHOBbl — Op2aHusayuu  COBPEMEHHbIX — NPOU3BOOCHE
Y2ne6000pOOHbIX  MONIUE, NPOOYKMOE OpP2AHUYEeCKO20 U HemexuMuueckoeo CuHmesa,
Y2nepoOHbIX MAMEPUANO8.

Kpartkwuii 0030p 1 aHaIM3 CyIIECTBYIOUIMX TEXHOIOTUN
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— TNPOMBICIIOBOM MOATOTOBKH U EPBUYHON nepepaboTKi He(TH U Ta3a;
— T1yOOKoO# mepepaboTKu HeTH;

— CHHTETHYECKOTO >KUJKOT0 TOILINBA;

— TEXHUYECKOTro YIiepoia;

— TIPOU3BOJICTBA MPOCTHIX U CIIOXKHBIX 3(UPOB;

—  QJIKWIMPOBAHUS;

—  JIerMJIpUPOBAHUS;

—  OKHCJIMTEJBHOTO JeTUAPUPOBAHHUS;

— TOHKOT'O OPraHUYECKOTO CHHTE3a.

LleneBble  MmpoayKTHl. TEXHOJOTMYECKHE OCHOBBI ~ OpraHM3allid  COBPEMEHHBIX
npou3BOJACTB. JIOCTOMHCTBA M HEJOCTAaTKH, TCHICHIIMU COBEPIICHCTBOBAHUS CYIIECTBYIOLIMX
TEXHOJIOTHII.

Paszoen 2. Coépemennoe  annapamypnoe  ogopmieHue  HepeakyuoOHHbIX — CMAOUL
nPOU3800CME  Y2l1e8000POOHBIX MONIUE, NPOOYKMOE OpP2aAHUHECKO20 U Hehmexumuiecko2o
cunmesa, y2nepooHblX MAmepuanos.

Ouznyeckue v GU3NKO-XUMUIECKIE OCHOBBI CTaIUMN:

— U3MeJbYCHUS TBEPHbIX BEUIECTB;

—  Kiaccu(UKauu, TPAHCIOPTHUPOBKU U JTO3UPOBKU CHIITyYUX BEILIECTB;
— CMeIIeHUs C OJyYEeHUEM MOPOIIKOB, TPaHyI, ACT;

— (GuIbTPOBaHUS U LEHTPUPYTHUPOBAHUS CYCIICH3UM;

—  CYUIKH;

— HEIOJHBIX HUCHAapeHMs U KOH/ICHCAIINY;

— JpOCCETUpPOBaHUS;

—  pexTudUKaImH;

— SKCTPAKTUBHOW W a3€0TPONHOMN JUCTUIUISALINM;

— aacopOuuu;

— abcopOuuu;

—  DKCTPAaKIIHH;

— XpaHEHUs U TPAHCIOPTUPOBKHU KHJKUX U Ta3000pa3HbIX MaTepHaloB.

Texnonornueckoe odopmiieHue. Ponp anmapaTypHO-TEXHOJIOTHYECKOTO O(OpMIIEHUs
HEXUMHUYECKUX CTaJui B OpraHu3anuu 1 3¢(HeKTUBHOCTH MPOU3BOCTB.

Pasoen 3. Cospemennoe  annapamypnoe  oopmieHue  XUMUYECKUX — NPOYECCO8
nepepabomxu nPUPOOHbIX IHEP2OHOCUMeNell, OP2AHUYECKO20 U Hepmexumuyecko2o cunmesa.

DU3UKO-XUMHYECKHUE OCHOBBI:

— TEePMHYECKHX IPOIIECCOB MepepabOTKH MPUPOTHBIX YHEPTOPECYPCOB;
— KaTaJUTUYECKUX MPOIIECCOB HEPTEenepepadoTKy;

— THUAPOTCHU3AIMOHHBIX MPOIECCOB HEPTENEPepadOTKH;

— kuAKo(]a3HbIX ¥ ra30(pa3HbIX IPOIECCOB OPraHMYECKOT0 CHHTE3a;

— TOMOTEHHO- M FeTepPOr€HHO-KaTATUTHUYECKUX MTPOLIECCOB;

— COBMEIEHHBIX PEAKIIMOHHO-PEKTU(PHUKAIIMOHHBIX TPOIIECCOB.

[lonbop ammapatoB U  TexHosoruyeckoe odopmiieHne. OcHOBHblE — OJIOKU
TEXHOJIOTUYECKOM cXeMbl U UX Ha3zHaueHue. OCHOBBI MOJAOOPA U PEryIupoBaHMs MapaMeTpoB,
ABTOMATH3AIMH PSKUMA.

Paszoen 4. Koncmpykyuu cogpemenHo20 mexHoni02uueckozo 060py0068anus peaKxmopHbix
V3108  npoyeccos8  nepepabomku  NPUPOOHLIX — IHEP2OHOCUmenel,  Op2AHUYecKo2o U
Heghmexumuuecko2o cunmesa.

[leprnonnveckre 1 HEMPEPHIBHBIE PEAKTOPHI.

W3oTepmuueckue, aanadaTuyeckue U MOJIUTPOIHMYECKUE TEIUIOBbIE PEeXKUMBI ITPOIIECCOB.

MeTtoapsl pacuera M KOHCTPYMPOBAHHSI PEAKTOPHBIX Y3JOB OPraHMYECKOTO0 CHHTE3a,
HepTexumun U HedTenepepaborku. Ilogbop peakMOHHOrO O0OPYAOBAaHHUS  THUIOBBIX
KOHCTPYKIIUH.
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4. O0beM y4eOHOH JUCHHIJIMHBI

O0BbeM JUCHUIIINHBI
Buabi yueOHol padoTsl 3E Axkap. | Actp.
4. 4.
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3 108 81
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 1,41 51 38,25
6 mom uucie 8 hopme nPAKMuUYECKoil n0O20Mo8KU 0,47 17 12,75
Jlexnun 0,47 17 12,75
ITpaktrueckue 3ansatus (113) 0,94 34 25,5
8 MOM Huce 8 hopme NPAKmu4ecKol n0020MmoGKuU 0,47 17 12,75
JlabopaTtopusie paboTs (JIP) — — —
CamocrosiTesibHas padoTa 1,59 57 42,75
KonTakTHas camocTosTenpHas paboTta — —
1,59
CaMocCTOsITeTbHOE M3YUCHHE PA3/ICNIOB JUCITUTUIMHBI o7 42,75
Bua konTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — MpPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K 3K3aMeHY 35,6 26,7
Buj1 HTOroBOr0 KOHTPOJIS: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«Onmumu3ayusa Xumuko-mexuoao2uieckux npoyeccoe» (b1.0.06)

1. Iesb AUCHUTIAHBI — TIOTy4eHUE 0a30BBIX 3HAHUHA O METOJJaX ONTHMH3AIMH XUMHUKO-
TEXHOJIOTHYECKUX TMPOIECCOB M MPUOOPETCHHE ONbITa HMX MNPUMEHEHHUS JUIS PpelIeHUs
ONTHMM3ALMOHHBIX 3a/a4, B YaCTHOCTU C HCIOJIb30BAHUEM aBTOMATHU3UPOBAHHOM CHUCTEMBI
kommstorepHoi MaTematuku (CKM) MATLAB, a Takxe oBnajsieHre ¢ €ro moMOIIbIO MPAKTUKON
KOMIBIOTEPHOTO MOJICTTMPOBAHMS CUCTEM XUMHUYECKON TEXHOJOTHH C PENICHUEM 33/1a4 aHAJIN3a,
ONTUMM3AINH U CUHTE3a XUMHUKO-TexHonornueckux mnporeccoB (XTII) u cucrem (XTC).

2.B pesyabraTe wu3ydyeHHs JUCHUIUIMHBI OOYYAKIIUIiCA 1O mNporpamMmme
MArUCTPATYPBbI A0JIKEeH

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH HX JOCTH)KCHHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4.

3namy:

—  HMEPapXHUYECKYIO CTPYKTYPY XMMHUKO-TEXHOJOTMYECKHX MPOUECCOB U METOJUKY CUCTEMHOTO
aHaJIN3a XUMHUYECKUX ITPOU3BOJICTB;

—  METOJbI KOMITBIOTEPHOI'0 MOJEIIMPOBAHUSA XUMUKO-TEXHOJIOTUYECKUX IIPOLIECCOB;

— YHCIIEHHBIE METOJbl BBIYMCIUTEIBHOW MAaTeMaTUKH [JI1 pealu3aluyd Ha KOMIIbIOTEpax
MOJENEN XUMHUKO-TEXHOJIIOTHYECKUX MPOLIECCOB;

— CcHocoObl MPUMEHEHHUsI KOMIBIOTEPHBIX MOJENEH XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB IS
pEelIeHHs 3a/1a4 HaYYHBIX MCCIENOBAaHMM, a TAaK)KE 3aJa4 aHajlu3a U ONTUMH3ALNN XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM;

— M[OPUHUMIIBL  OPUMEHEHUS  METOAOJIOTMM  KOMIIBIOTEPHOTO  MOJEIMPOBAHUSA  IPHU
ABTOMATU3UPOBAHHOM MPOEKTUPOBAHWH M KOMIIBIOTEPHOM YIPABICHHUH XHUMHUYECKUMH
MIPOU3BOACTBAMM.

Ymemy:

— TPUMEHATH MOJYyYEHHBIE 3HAHUS MPU PEIICHUH MPOPECCHOHATBHBIX 337a4 KOMIBIOTEPHOTO
MOJICTTUPOBAHUS TPOIIECCOB B TEIUIOOOMEHHUKAX M XUMUYECKIX PEaKTOpax:

— pemaTrh OOpaTHbIE 3aJayd  CTPYKTYpPHOM ©  MapaMeTpUUYecKOr  HIEeHTHU(DUKALUU
MaTeMaTUYECKOT0 OMHUCAHUA MPOLIECCOB XUMUYECKUX MPEBPAIICHUN B PEAKTOPAX C MEIIATKOU
U TPyOUaTBIX peakTopax, a TAKKe MaTeMaTUIECKOTO OMUCAHUS MIPOIIECCOB TEIIONEpPeIauu B
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TENJI000MEHHHUKAX

— pemarh MNpsAMBIE 3aladyd KOMIIBIOTEPHOIO MOZCJIMPOBAHUSA IPOLECCOB B PEaKTopax ¢
MEIITAJIKOM;

— pemath NOpsAMBIE 3aJauyd  KOMIBIOTEPHOI'O MOJEIUPOBaHMs IPOLECCOB B TpPyOUaThIX
peaxkTopax;

— pewarh 3aJayd ONTUMHU3ALUU IPOLECCOB XMMHUYECKUX IPEBPALLEHUN B peakTopax u
IPOILIECCOB TEIUIONEpeiayy B TEMII00OMEHHHUKAX.

Braoemy:

— METOJaMH IPUMEHEHUs CTaHAAPTHBIX AKETOB IPUKIIAJHBIX IPOrPaMM, B YaCTHOCTH IIaKeTa
MATLAB, nis MoaenupoBaHus 1 ONTUMHU3AIMH TIPOLIECCOB B TEIIOOOMEHHUKAX, a TAK)XKE B
XUMHUYECKHUX PEAKTOpax MAEaJbHOrO IEPEMEIINBAHNUS U U/1€aJIbHOTO BHITECHEHHUS.

3. KpaTkoe coaep:kaHue JMCHUIINHBI

Paszoen 1. Xapakxmepucmuxa 3a0a4 onmumuzayuu npoyeccos XuMuieckou mexHoi02uu

Tema 1. Hepapxuueckas cmpyKmypa _Hpoyecco8 XUMUYecKUX _Npou3eoocme, ux
MamemMamuyeckoe MoO0eauposanue u_onmumusayus. XAMUKO-TEXHOJIOTHUECKUE CUCTEMBI U HX
uepapxuueckas CTpykTypa. KoMIbloTepHOE MOJEIUPOBAHNE XUMUUYECKUX ITPOU3BOJCTB. DTAallbl
MaTeMaTUYECKOr0 MOJEIMPOBAaHUS M oNTUMU3auMU. Pa3paboTka mMareMaTH4ecKOro ONMCaHUS
IIPOLIECCOB U AJITOPUTMOB pacyeTa XUMHUKO-TEXHOJIOTMYECKMX IpoueccoB. IIpumeHnenune
METOJI0JIOTUU cucTeMHOro aHanu3a u CALS-TexHonoruii s pemeHus 3aaad MOAEIUPOBAaHUS U
onTuMH3alKK B aBTomatu3npoBanHbix cucteMax AUC, CAIIP, ACHU, AJINC, ACY u ACOVIIL
[IpumeHeHHe NpPUHLMIA «UEPHOTO SLIMKa» IPU MaTeMaTUYECKOM  MOJEIUPOBAHUU.
MaremaTnyeckoe ONHUCAaHUE IPOLECCOB, MOJCIMUPYIOIIMNA AIrOPUTM M PACYETHBIA MOJEIb
XUMHUKO-TEXHOJIOTHYECKOI0 Ipolecca. BupTryanbHoe npou3BoACTBO. ABTOMAaTU3HPOBAaHHbBIE
CUCTEMbI IPUKJIIAJIHON HHPOPMATUKH.

Tema 2. OcHosHble NPUHYUNBL ONMUMUZAYUU CIMAYUOHADHBIX U OUHAMUYECKUX NPOYECCO8
XuMuyeckou mexunono2uy. 3afgadd ONTUMAIBHOTO INPOEKTHUPOBAHUS U YIpPaBIEHUSA. AHanus,
ONTUMM3AIMS M CHHTE3 XUMHUKO-TEXHOJIOTUYECKUX CHCTEM. OKOHOMHYECKHE, TEXHHKO-
DKOHOMHUYECKUE M TEXHOJIOIMYECKHE KPUTEPUHM ONTHMAJIbHOCTH XMMHUYECKUX IPOU3BOJICTB.
Boi6op kpuTepreB ONTUMalbHOCTH (LIE€NEBBIX (YHKIUH) M ONTUMHUZHPYIOMIMX IMEPEMEHHBIX
(pecypcoB ontuMuzanuu). YucieHHble METObl OJHOMEPHOW M MHOIOMEpPHOW ONTHMHU3ALUHU C
orpanuueHusiMu I-ro u II-ro poga. Ctpykrypa nporpaMm ajs perieHusi ONTUMHU3AIMOHHBIX 3a7a4
¢ npumenennem nakera MATLAB, BBoJ 1 BbIBOA HH(pOpMAIIMY, B TOM YHUCJIE C UCTIOJIb30BaHUEM
TEKCTOBBIX (halJIOB.

Paszoen 2. Onmumusayus munoguix XuMuKo-mexHo102U4ecKux npoyeccos

Tema 3. Ananumuueckue memoovl ONMUMUIAUUU XUMUKO-TNEXHOIOUYECKUX NPOUECCOS.
HeoOxonuMble W JOCTaTOYHBIE YCIOBHUSA OSKCTPEMYMOB (YHKIMA MHOTHX IEpPEMEHHBIX.
KBanparuunsie gopmsl. I'papuueckoe nmpeacTaBieHUe SKCTPEMYMOB (QYHKIUN OJHOW U ABYX
nepeMeHHbIXx ¢ npumeHeHneM nakera MATLAB. OmnpeneneHne oONnTUManbHBIX —YCIOBUHI
MPOTEKaHUs OOpPaTHMON XMMHUYECKON peakuuu. AHaliu3 ONTHUMAJbHBIX YCIOBUHA MpPOTEKaHUS
IIPOCTBIX PEAKIUN B PEAKTOpaX ¢ MEIIAIKON U SKOHOMUUYECKUM KPUTEPUEM ONITUMAJIbHOCTH.

Tema 4. Yucnennvie memoodvl odnomepHou onmumuzayuu. MeTOmpl CKaHHPOBAHUS,
JIOKaJIM3alMK TTEPEMEHHON U 30JI0TOr0 CEYEHHs, a TaKXkKe C OOpaTHBIM MEPEMEHHBIM IIaroM U
yncen ®ubonayun. CrangaptHas ynkuuss MATLAB nns onpenenenus MuHMMyMa (QyHKIHMH
onHoi mepemeHHo — fminbnd. Pemenue anreOpanueckux M TPAHCIEHJECHTHBIX YpaBHEHUH C
npuMeHeHrneM ctanaapTHoiX GpyHkunn MATLAB — roots u fzero coorBecTBeHHO.

Tema 5. Yucnennvle memoovi mHocomeprou onmumuszayuy. MeToabl HyJI€BOT0, IEPBOTO
U BTOpOTO nopsaka. Pemenue 3agay onTUMHU3AIMK MPOLIECCOB, PELICHUS! CUCTEM HEMHEHHBIX
YPaBHEHHMI W aNNpOKCHMAIMH JIaHHBIX C NMpUMEHEeHHeM cTaHiapTHoi ¢yHkuuu MATLAB —
fminsearch. Pemenune 3agau annpokcumanuii pyHKIHUH MHOTOUJIEHAMH IPOU3BOJIBLHON CTETIEHU C
npuMeHeHueM crangapTHoi pynkuuu MATLAB — polyfit, a Takke perieHus cucTeM JIMHEHHbBIX
anreOpanvecKux ypaBHEHHH METOJOM OOpaTHON MaTpHIbl C HMCIOJB30BAHHEM CTaHAAPTHON
¢ynxn MATLAB — ~(-1). Pemenne cucteM 0OBIKHOBEHHBIX TU(PPEPCHINATBHBIX YPaBHEHHIA
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¢ npuMeHeHneM ctanaapTHeIX GyHknnit MATLAB —o0de45 (45 HoMep KOHKPETHOTO METO/1a) WITH
JUTSL )KECTKMX CHCTEM — TeX e (QYHKIUH ¢ 100aBIIeHHEM OJHOTO M3 CUMBOJIOB t, tb win s (B
3aBUCUMOCTH OT CTEIIEHHU )KECTKOCTU CUCTEM).

Pazoen 3. Onmumuzayus npoyeccos 6 Kackaoe NOCIE008AMENbHBIX U NAPATIETbHBIX
annapamos XumMu4eckux npou3eo0cme

Tema 6. Onmumuszayus_npoyeccogé 6 Kackade nocied08amenbHblX U _NapaiielbHblx
annapamos ¢ _02paHudeHusmu 68 8ude pAgeHCmE C NpUMeHeHuem Memood MHodcumenel
Jlacpanoica. TloHATUSA YCIIOBHOTO JKCTpPEMyMa U HEOIPEACIICHHBIX MHOXUTesner Jlarpanxa.
BeiBog cooTHomeHuil ans ompeaeneHus s3kcrpemyma ¢yHkuumu Jlarpanxka. OntumanbHoe
pacripesielieHie TIOTOKa ChIPhsi MEXKAY MapajuielbHO padoTaronmmMu anmnapatamu. OnTHMH3AINS
IIOCJIEA0BATENbHBIX MHOTIOCTaJMMHBIX IPOLECCOB METOAOM HEONPEACICHHBIX MHOXHUTEIEH
Jlarpanxa.

Tema 7. [Ipunyun OuHamuyecko20 npocpamMmupo8anus u e2o epauyeckas uinoCmpayus.
[TocranoBka  3amaun  AuHaMuyeckoro  mnporpammupoBanus  (JIl). Maremaruueckas
dopMmynupoBKa MNpuHIMIIA Makcumyma bennmana. Pemenue xoMOuHaTOpHOM 3amadd o
KOMMUBOSIKEPE METOZOM JMHAMHUYECKOIO IIPOrpaMMUPOBaHUS.

Tema 8. Onmumuszayus npoyeccos 8 Kackade nocied08amenbublX annapamos Memooom
OUHAMUYECK020 npocpammuposanus. BeIBoa COOTHOLIEHUN JUIsl peLIeHMs 3ajaud MUHUMU3ALUN
CyMMapHOro o0beMa Kacka/ia ocjieIoBaTeIbHbIX XMMUYECKUX PEAKTOPOB, B KOTOPBIX ITPOTEKAET
npocTellias peakuusi TepBoro mopsaka. ['paduueckoe pemieHHe 3agadydl TUHAMHYECKOTO
IIPOrPaMMUPOBAHUSA U1 Kackajla II0CJIEJOBATEeIIbHBIX PEAKTOPOB, B KOTOPBIX IPOTEKAET
IIPOCTENIIAsl peaklysl BTOPOTO MOPsIIKa.

Paszoen 4. Texnonocuueckas onmumusayus npoyecco8 XUMUYECKUX  NPOU3BOOCHE
MEmMoOOM HENUHENUHO20 NPOSPAMMUPOBAHUS

Tema 9. Onmumusayus npoyeccos XUMUYECKOU _MeXHOA02UU O Qeticmeyrouux
npoU3600CmE Npu_U3BECHHbIX 3HAYEHUAX KOHCMPYKYUOHHbIX _napamempos. DopMylInpoBKa
3anayn HenmHelHoro nporpammupoBanus (HJIII) ¢ orpannuenusmu I-ro u II-ro pona. Pemenne
3anaun HJIII ¢ npumenenuem crannaptHoit ¢yHkuuu MATLAB — fmincon. Onpenenenue
ONTUMAJILHOTO BPEMEHM NpeObIBaHUS B  PEaKTOpe HACAIBHOTO MEepeMEIIUBaHus U
MIEPUOTUYECKOM PEAKTOPE, B KOTOPBIX MPOTEKAET IMPOCTEHINasl MOCIEI0BaTEIbHAs PEAKLUs, a
TaK)K€ ONTHUMAJIBHOM TEMIIEpaTypbl — B PEAKTOPE HAEAJIbHOIO IMEPEMEIINBAHMS C MPOCTEHIIEH
o0paTUMOH peakiuen

Tema 10. Onpedenenue onmumanbHblX 3HAYEHUN KOHCMPYKUUOHHBIX NAPAMEMpPO8 npu
NPOEKMUPOGAHUU __ XUMUYECKUX __npouzeodcme.  DOpMylnHpoBKa  3aJauyd  HEIMHEHHOTO
nporpammupoBanus (HJIII) ¢ orpanmdenussmu I-ro u Il-ro poma. Pemenue 3amaunm HIJIII ¢
npuMeHeHueM cranaaptHod ¢ynkunu MATLAB fmincon. Pemenue 3amaun onTUMallbHOTO
NPOEKTHUPOBAHUS TEIUIOOOMEHHUKA THUIA «CMEIIEHHEe-CMEIIEHUE» € TeXHUKO-?PKOHOMHYECKHM
KpUTEPUEM ONTHMAIbHOCTH.

Pazoen 5. Jxonomuueckas onmumuzayus npou3BOOCMEEHHbIX NPOYECCO8 MemoooM
JUHEUHO20 NPOSPAMMUPOBAHUSL

Tema 11. Onmumusayus _npou3eo0cmed_u30enuti npyu_0cpaHuyeHUusx Ha_u320mogieHue
Komniekmyouux demaneu. GopMynupoBKa 3aauu JuHeitHoro nporpamMuposanus (JIIT) u ee
reoMeTpuuecKas MHTepIperanus. Y ciaoBust coBMecTHOCTH 3a1aun JIII. Ananus 3-X BO3MOKHBIX
BapHaHTOB pemieHuil. I'papuueckoe pemenue 3agauu JIII. Pemenne konkpernoit 3amaun JIIT ¢
npuMeHeHneM crannaptaoit ¢pynkuun MATLAB — linprog.

Tema 12. Onmumanvhas opeaHu3ayus_npou3eo0cmea _npoovKyuu npu 02paHudeHHbIX
3anacax _cuipva. DPopMynupoBKa 3anaduM JMHEWHoOro mnporpammupoBanus (JIII) u ee
reoMeTpuyecKasi MHTeprpeTanus. Y clioBusi coBMecTHOCTH 3aaauu JII1. AHanu3 3-X BO3MOKHBIX
BapuaHTOB pemeHuid. I'paduueckoe pemenune 3agaun JII1. Pemenne konkperHoi 3amauum JIII ¢
npuMeHeHneM crangaptaoit Gpynkuuun MATLAB — linprog.
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4. O0beM y4eOHOH JUCHHIJIMHBI

O0BbeM JUCHUIIINHBI
Buabi yueOHol padoThl 3E Akan. | Acrp.
4. 4.
O01mas TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4 144 108
KontakTHasi paboTa ayIMTOPHbIE 3aHIATHA: 1,42 51 38,25
6 MOM HUCTle 8 hopme nPAKMUYECKOU N0O20MOBKU 0,94 34 25,5
Jlexnun — — —
ITpaktrueckue 3ansatus (113) 0,95 34 25,5
8 MOM Huce 8 hopme NPAKmu4ecKol n0020MmoGKuU 0,47 17 12,75
JlabopaTtopusie paboTs (JIP) 0,47 17 12,75
8 MOM Huce 8 hopme NPAKmu4eckKol n0020MmoGKuU 0,47 17 12,75
CamocTosiTejibHasi padoTa 2,58 93 69,75
KoHTakTHas camocTosTelbHas paboTa 0,4 0,3
2,58
CamocTosTenpbHOEe H3YYCHUE PA3/IesIOB TUCIUILIHHEI 92,6 | 69,45
Bujx koHTpOJIS:
3aver + |+ | 4+
Bujx UTOroBOro KOHTpOJIS: 3adeT ¢ OEHKOM

5.2. Yacrtb, popMupyeMasi yHaCTHUKAMH 00pa30BaTeJIbHbIX OTHOLIEHU
(o0s13aTesIbHBIE BAPMATHUBHBIE JUCIHUNJIMHBI)

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«/lonoanumenvuoie 2nasvl mamemamuxku» (b1.B.01)

1. Heap aMCUMIVIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJAaMH CTaTUCTHUECKOMN
00paboOTKM JKCHEPUMEHTANBHBIX JAaHHBIX C HCIOJIIb30BAHUEM CpPEICTB HMH(OPMAIIMOHHBIX
TEXHOJIOTHI Ha OCHOBE yIIIyOJIEHHOTO U3yYeHHs Kypca MaTeMaTUYeCKON CTaTUCTHKHU.

2.B pe3yabraTe u3yYyeHHs JAUCHUILUIMHBI O0y4yawlIWiicsi MO mNporpamme
MATrUCTPaTyPhl J0JIKeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-2.1, TIK-2.2, TTIK-3.3.

3namo:

— OCHOBHblE HpUEMBI M METOJbl OOpabdOTKM CTAaTUCTHUYECKOH HHGQOpManUu: pacyér
BbIOOPOYHBIX XapaKTEPUCTHUK CIyYailHbIX BEIMYHH, UCIIOIb30BAaHUE CTATUCTUYECKUX THUIIOTES
JUIs IEpeHoca pe3yIbTaTOB BEIOOPOYHOI0 00CIE10BaHHSI HAa T€HEPAIbHYIO COBOKYITHOCTH;

—  METOJBI PETPECCUOHHOTO U KOPPEALMOHHOTO aHAIN3a;

— OCHOBBI JUCIIEPCUOHHOIO aHAJIN34,

— METOJIbl aHAJIN3a MHOTOMEPHBIX JTaHHBIX;

— 0a30Byl0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K TEOPEeTHYECKOMY ONUCAHUI0 OCHOBHBIX
MEPCIIEKTUBHBIX HAMIPABICHUN Pa3BUTHUS METOJIOB 00paOOTKH SKCIIEPUMEHTATBHBIX JAHHBIX.

Ymemy:

— aHaAJM3UPOBATh U KPUTHUECKU OLIEHHWBATH COBPEMEHHBbIE Hay4yHbIE JOCTH)KEHUS B 001acTu
CBOMX HAy4YHBIX UCCJIEI0OBAHUI;

— UCTIOJB30BaTh MOTYYCHHBIC 3HAHUS JJIS PelIeHus MPOodEeCCHOHATBHBIX U COIMAFHBIX 3a7au.

Braoemy:

— 0a30BOI TEpMUHOJIOTHEHN, OTHOCAIIEHCS K CTaTUCTUYECKOM 00pabOTKe dKCIIEpUMEHTATbHBIX
JAHHBIX;

— TPaKTHYECKHMMH HaBBIKAMH OOpabOTKM CTaTUCTHYECKOW HH(OpPMAIMH C HCIOJIb30BaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTHII;

— METOJOJIOTMEN COBPEMEHHBIX HAYYHBIX MCCIEIOBAHUMN, KPUTUUECKON OLIEHKON MOJYYEHHBIX
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pe3yJbTaTOB, TBOPYECKUM AaHAIM30M BO3HUKAIOIIMX HOBBIX MPOOJIEM B 00JIACTH XUMHUU U
XUMUYECKOU TEXHOJIOTHH.

3. KpaTkoe coaepskaHue JUCHUILINHBI

Paszoen 1. Ocnosbr mamemamuueckoi cmamucmuxku

1.1. OcHOBHBIE CTATUCTUYECKUE METOJbl aHAM3a HKCIEPUMEHTAJIbHBIX JAaHHBIX. THIIbI
U3MEpUTENbHBIX MKal. [IpuMeHenne WHOOPMAIMOHHBIX TEXHOJIOTUH UIs  00paboOTKU
PE3yNbTAaTOB 3KCIEPUMEHTA.

1.2. IlpenBapurenbHass ~ 00pabOTKa  pe3yslbTAaTOB  JKCIEPUMEHTA:  MOCTPOCHUE
SMIUPHUYECKON  (YHKIMHM  pacmpeleieHus, THCTOrpaMMbl,  KymynsaTel.  [lomydenue
CTaTUCTHYECKUX OIICHOK pacmpeneneHus BblOOpku. CBoiicTBa omeHOK. TouyeuHbIE OLIEHKH.
HHTepBanpHbIE OLIEHKU TapaMETPOB PaCHpPEICICHUS.

1.3. IlpoBepka cratuctTruueckux rumnote3. OcHOBHbIE MOHATHA. CXeMa IMPOBEPKU THITOTE3.
[IpoBepka runores o paBeHCTBE AUCIEPCHIL, O PABEHCTBE MAaTEMATHUECKUX Oxxuaanuil. [IpoBepka
TUIOTe3bl O BHAE 3aKOHA paclpelelenus 1o kputepuio y—Ilupcona. IIpoepka rumoTes
HEMapaMeTPUYECKUMU METOJaMU: KpuTepuii MaHnHa-YUTHU U Kputepuil BUIIKOKCOHA.

1.4. Berunicnenne BBIOOPOYHOTO KOd(duumenta xoppemsiuuu I[lupcona. Panrosbie
koddunmentsl koppensuuu Crnupmena u Kenpanna. Onenka 3HaUMMOCTH K03 PUIIMEHTOB
KOPPEJSLHHU.

Pa3zoen 2. Cmamucmuyeckue memooa ananuza OaHHbIX

2.1. luciepCHOHHBIA  aHANU3: TMOHATHE JUCIEPCHOHHOTO  aHaIHW3a, OCHOBHBIC
onpezaenenusi. OnHoGaKTOPHBIN U IBYX()aKTOPHBIN AUCTIEPCUOHHBIN aHATH3.

2.2. Perpeccuonnsiii ananu3. JluHeiHas perpeccusi oT omHoro mnapamerpa. OreHka
3HAYUMOCTH KOX((UIIMEHTOB YpaBHEHHs] PErpeccMd U €ro ajaekBaTHocTu. Henuneiinas
perpeccusi.

Pazoen 3. Cmamucmuueckas 0opabomka MHO2OMEPHLIX OAHHBIX

3.1. [lonsATHE O METO/IAX aHAJIN3a MHOTOMEPHBIX TaHHBIX. HazHaueHue n KiaccupuKarus
MHOTOMEPHBIX ~ M€TOM0B. OCHOBBI  KOPPEISLMOHHOTO UM  KOBapHAallMOHHOTO  aHAJIU3a.
MHOroMepHBIN perpeCCUOHHBINA aHAIN3.

3.2. MeToibl CHI)KEHUS pa3MEPHOCTHU: METOJI TJIaBHBIX KOMIIOHEHT U (DAKTOPHBIN aHAIH3.
OcHoOBHbBIE MOHATUS U MpEeANnoioxkeHus (axkTopHoro anamuza. OOmwmit anroputM. OCHOBHBIE
3Tanbl (PaKTOPHOTO aHAIU3A.

3.3. OcHOBHBIEC METOIBI KJTaCCH(PHUKAMU. [IHCKpUMIUHAHTHBIN aHan3 OCHOBHBIE TIOHSATHS
U TPEANOIOKEHUS JUCKPUMHHAHTHOTO aHanu3a. JIMCKPUMMHAHTHBIM aHaJIW3 KaKk METOJ
kiaccuukanuu 00bexToB. Knactepusiii ananuz. OO0mas XxapakTepUCTHKA METO/I0B KIIACTEPHOTO
aHanmu3a. Mepsbl cxojctea. Mepapxuueckuit knactepHslit ananu3. Meton k-cpeanux. Kpurepun
KayecTBa Kiaccuukauuu. [lepcrekTHBBl pa3BUTHS CTATUCTUYECKUX METOJ0B 00paboTKu
DKCIEPUMEHTAJIbHBIX TaHHBIX.

4. O0beM y4eOHOH JUCHHIJIMHBI

O0beM TMCUMILINHBI
Buabl yuedHoii padoThI 3F Axkan. | Acrp.
4. 4.
O0mas TPy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72 54
KonTakTHasi padoTa ayIuTOpPHBIE 3aHATHS: 0,94 34 25,5
6 mom uucie 8 hopme nPpaKmuyecKoil n0020moeKu 0,33 12 9
Jlexun 0,44 16 12
8 MoMm yuciue 8 popme NPaAKmuyeckou no020mosKuU — — —
[Tpaktryeckue 3ansTus (I13) 0,5 18 13,5
8 MOM Hucie 8 (hopme NPaKmueckol no020moeKu 0,33 12 9
Jlaboparopusbie paboTsl (JIP) — — —
CamocrosiTejibHasi pa6oTa 1,06 38 28,5
KonTtakTHas camocrosiTenbHasi paborta 0,4 0,3
1,06
CaMocTosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUTLIMHBI 37,6 28,2
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IIpooonodicenue mabauyvl

Bua koHnTpoJs:
3auyer ¢ OLEHKOI + \ + \ +
Buja uTOroBoro KOHTpoJIsi: 3a4er ¢ OLEHKOI

AHHOTanuA padoyeil NPOrpaMmMbl IUCUUNIMHBI
«Hugpopmayuonnvie mexuonozuu é oopazoeanuuy (b1.B.02)

1. lleap AMCUMIVIMHBI — TIOATOTOBKA CTYAEHTOB B 00JacTH HH(POPMALMOHHOTO
COINPOBOKACHUSI HAy4YHOM JEeATEJIbHOCTH, IPUBUTHE HABBIKOB CAMOCTOATEIBHOIO IIOMCKa
XUMHUYECKON MH(DOPMAIUK B Pa3JINYHBIX UCTOYHUKAX.

2.B pe3yabTare u3y4YeHHs] JAUCHMILIMHBI oOydawummiics 10 mNporpamme
MarucTpaTypsbl 10JKeH:

Obnadamys CleAyIOMAMI KOMIIETCHIUSAMHA ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

[1K-2.1, T1K-2.2, TIK-2.3.

3namey:

— OCHOBHBIE COCTABIISIONIME WH(GOPMAIIMOHHOTO OOECIEUYeHHUs] TPOILEcca COMPOBOXKICHHS
HAY4YHOH 1€ TeIbHOCTH, OHATUS U TEPMUHBL;

— OCHOBHBIE OTE€UECTBEHHbIE U 3apyOEKHbIE HICTOUHUKHU MPOPUILHON HH(pOpMaIH;

— oO1uIye NPUHIMIBI TOTy4YeHHs, 00padOTKH U aHAJIM3a Hay4YHOH HHQOPMAIIUH.

Ymemy:

— BBLICHATH  KOHKpPETHble  MH(QOPMALMOHHBIE  TEXHOJOTMM,  HEOOXOIUMblE Ui
UH(POPMALMOHHOTO 00eCIIeUeHHsI pa3IMYHbIX HAyYHBIX TOTPEOHOCTEH;

— HaxoguTh NPOoPUIbHYI0 HH(MOPMAIMIO B pa3IMYHBIX OTEYECTBEHHBIX M 3apyOeKHBIX
UH(POPMALIMOHHBIX MacCUBax;

— 00pabaTeIBaTh M aHAIM3UPOBATH JIAHHBIE C LIEJIBIO BBISIBIICHUS peJIeBAaHTHON MH(OpMAIIH.

Braoemy:

— 3HaHUSAMU O COBPEMEHHBIX aBTOMATU3MPOBAHHBIX HWH(OPMALIMOHHO-TIOMCKOBBIX CHCTEMax
(AUIIC), ux BO3MOXKHOCTSIX, CIIOCO0aX B3aMMO/IEHCTBHS C HUMU;

— TMPaKTUYECKUMH HaBbIKaMM HHGOPMALIMOHHOTO TIOMCKAa C TIOMOIIbIO TEXHOJOTHH
TEJIEeKOMMYHUKAIMOHHOTO J0cTyna U MHTepHeT-TEXHOJIOTUH;

— OCHOBHBIMM IMOJXOJIaMH JJIsl aHaJU3a MOJYyYEHHOW JaHHBIX M MCIOJIb30BaHHUS UX B CBOEH
npodecCHOHATBLHOM 1eATETbHOCTH.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

Pazoen 1. Ocnognvie nonamua u mepmunsvl. I'ocyoapcmeennan cucmema Hayyno-
mexnuyeckoii ungpopmauuu. Hngpopmayuonnsvie uzoanusn u bazot oannsix.

1.1. O6wue ceeoenus, onpedenenus, nonamus 8 001acmMu UHGOPMAYUOHHBIX MEXHONOULL
u uHopmayuonuwix cucmem. Paccessuue u crapenne nadopmaruu. Crnennduka naHbOpMAaIIH MO
XUMHUHA M XUMHYecKoi TexHoioruu. Mupopmarmonusie cucremsl (MC) um mHpOpMannoHHbIE
texHojoruu. Crpykrypa u kinaccupukauus WC. Drtansl pa3Butus HHPOPMAIMOHHBIX
TexHoyNoruil.  Buasl  uMHQOpManMOHHBIX  TexHoNorui.  MH(popMalMOHHBIE  PECypCHI.
ABTOMaTH3UpOBaHHbIE  HMH(OpMaMOHHO-TIOUCKOBBIe  cuctembl  (AUIIC).  Jluamorossie
MIOUCKOBBIE CHUCTEMbI: OCHOBHBbIE (DYHKIIMM M BO3MOXHOCTH, CIOCOObI gocTyna. OCHOBHBIE
KOMIIOHEHTBl ~ TEIEKOMMYHHMKAallHOHHOTO  joctynma K pecypcam  AUIIC.  Anroputm
UHPOPMALIMOHHOTO TOMCKa B pPEXHME TeleAocTyna. BpiOop JIeKCHYeCKMX —eIMHMIL,
MCIIOJIb30BAaHUE JIOTUYECKUX U MO3UIUOHHBIX ornepaTopoB. MH(OPMALIMOHHO-TIONCKOBBIN S3BIK.
Jloruka u crpaTerus rnomcka.

1.2. Peghepamusnvie orcypuanvt. Onucanue OCHOBHLIX CYUWeECMBYIOWUX 0a3 OAHHDIX.
Pedeparusnsie xxypHansl: PedepatuBublii )xypHan «Xumus», «Chemical Abstracts». CTpykTypa,
yKazaTeNlH, ajJrOpUTMbI pa3IuyHbIX BHUIOB Toncka. basel manubix (BJ]). banku naHHBIX.
Crpykrypa, GpyHKIIMH, Ha3HaYeHHE. Turel 6a3 1aHHBIX U OAHKOB JTaHHBIX.

Pazoen 2. Hugpopmayuonnwie pecypcet cemu Internet. Omeuecmeennvle ucmouHuKu
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UHpOpMayuu NO XUMUU U CMENCHBIM 00ACMAM.

2.1. AUIIC Bcepoccutickoco uHCmMumyma HayyHoOu U MeXHUYyeckou uHpopmayuu
(BUHUTH) u AHIIC STN-International. OcuoBubie ba3el manusix BUHWUTU. IIpeamerHoe
conepxkanue W HamonHenue. Ctpykrtypa nokymeHtoB B b/l BMHUTU. Hudopmanmonno-
nmoucKkoBbI  s3bIK. IlomckoBas crparterus. HMuHdopmanroHHo-TouckoBas cucrema STN-
International. Oco6ennoctu AUTIC STN-International. Opranu3zaiust 1 BO3MOXXHOCTH TTOUCKA.
Paznmuuneie Buael moucka: (STN-easy, STN Express, STN on the Web u np.).

2.2. Buobl ucmoyHuko8 uHgopmayuu, UHOEKCbl YUMUPOBAHUS, KIACCUDUKAMOPDL,
memamu4eckutl nouck. 3HAKOMCTBO C OCHOBHBIMH BHJIaMH MCTOYHHMKOB HWH(pOpMaILUU:
MoOHOTpaduu, IuccepTanuu, aBTopedepaTsl, CTaThH, MATEHTHI, JECMOHUPOBAHHBIE PYKOIIWCH,
Te3uchbl KOH(epeHInH, ceTeBble MyOIMKanuu, cranfaapTel U T.m. OcoOeHHocTH odopmileHus
CCBUIOK Ha JaHHbIE UCTOYHUKHU. Vcmonp3oBanue oreuecTBeHHBIX 0a3 nmanHeix PI'b, I'TIHTB,
BUHUTHU, PHb u nap. Hcnons3oBaHue BO3MOKHOCTeH OuOmmoreku elibrary. HHaekcw
UATHPOBaHUA. TeMaTUYECKUI MTOUCK.

Paszoen 3. Hughopmayuonnwvie pecypcot cemu Internet. 3apybericnvle uUcCmoOUHUKU
UHpOpMayuu NO XUuMuU U CMENCHLIM 00ACmAM.

3.1. O630p cywecmeyrowux 3apy6edcHbIX UHGDOPMAYUOHHBIX UCOYHUKOS 8 00aacmu
XUMUY, XUMUYECKOU MeXHON02Uuu U cmexchuvlx Hayk. VH(pOpMalMOHHBIE TOPTaibl U CaWTHI
ANIEKTPOHHBIX U3JAHUN: CAlT SJIEKTPOHHBIX )KYPHAJIOB AMEPUKAHCKOTO XMMHUYECKOTO 00IIeCTBa,
noptan Informaworld wu3marensctBa TAYLOR&FRANCIS, wunHOpManuoHHsii moprai
SCIENCE DIRECT wu3parensctBa ELSEVIER, mnopranst wu3narensctB  SPRINGER,
WILLEY &SONS u ap.

3.2. Ungpopmayuonnvle 6o3modicHocmu  Science Direct u 31eKmpoHHO20 U30AHUSA
Amepuranckozo xumuueckozo obuecmsa. Science Direct: TOMCKOBBIN UHTEp(EC, TOUCKOBBIN
A3bIK, HAyKOMETpUuYecKue (YHKIMH, AOMOJHUTENbHbIE (QYHKIUU. DIEKTPOHHbIE W3/IaHUs
AMEpHKaHCKOro XxuMmudeckoro obOmectBa. OOmiast xapakrepuctuka. HHpopmannoHHblE U
nouckoBble BO3MOXKHOCTH. [Tonsarue DOI. [1ouckoBbIi s3bIK.

3.3. 3apybesrcuvie uHOpMayuOHHBIE CcuCmEMbl  acpeLamopbl  HAYYHO-MEeXHUYeCKol
ungopmayuu. Arperatopsl HaydHo-TexHHUUYeckor nHpopmaruu Reaxys, Web of Science, Scopus,
Google Academy. Unnekcel nutupoBanus. TeMaTHYECKUNA MOUCK.

Pazoen 4. Hcmounuxku namenmnoii ungpopmayuu

4.1. Ocnoeubie nouamus 00beKmMo8 uHmMeNIeKmyaivHou coocmeennocmu. IloHsiThe
00BEKTOB MHTEJIEKTYaIbHON COOCTBEHHOCTH. [laTeHTHas JoKyMeHTalusl Kak HH()OPMAaIMOHHBIN
MaccuB. OCHOBHbIE TOHATHS U ONpPe/IesIeHns B 001acTy nareHToBeieHns. OObEeKThl U300pETEHUH.
[TatenTHOE 3aKOHOAATENbCTBO. MekayHaponHas mnaTeHTHas kinaccupukamus (MIIK).
[TarenTHbIN TOMCK. OCOOCHHOCTH W BUJIBI MIOMCKA.

4.2. OmeuecmgenHvle U 3apyOedxicHvle  AGMOMAMUIUPOBAHHbIE — UHGOPMAYUOHHO-
NOUCKOBblEe CUCEMbl NAMEHMHOU UHpopmayuy. XapaKTepUCTUKa, OpraHU3allns, BO3SMOXKXHOCTH
noucka. bJ] ®denepanpHoro mHcTHTyTa TpoMmblnuieHHONW coOcTtBeHHOCTH (DUIIC). CoctraB u
BO3MOXKHOCTH JnocTtyna. Ctpykrypa mnareHTHoro nokymenta B bBJl. B/l Amepukanckoro
nateHTHOro BegoMctBa United States Patent and Trademark Office (USPTO). Cocras BJI USPTO.
Bosmoxnoctu gocryna. Ctpykrypa nareHtHoro gokymenrta B bJI. Bl ESPACENET. Komneknus
nateHTHbIX b/I ESPACENET. BozmoxxHocTr noctyna. CTpykTypa naTeHTHOro qokyMmeHTa B b/I.
Buabsr m BO3MOKHOCTH TTOMCKA.

Pazoen 5. Humepnem Kax mexuonozus u UuH@OpMayuoHHlil pecypc

5.1. Humepuem kax mexnonocus. VIconb3oBaHHE TEXHOJIOTWH BEOWHApOB B y4yeOHOM
nporiecce. CoBMmecTHass paboTa HajJ JOKYMEHTaMHU W OPraHHU3alMd COBMECTHOTO OHJIANH
MPOCTPAHCTBA TSI HAYYHOW paboThl. Dh(EeKT camoopraHu3auy B TI00TPHOM KOMITBIOTEPHOU
ceT. XapakTepucTHKa conuanbHbIX cereil. [lonstue o Gmorocdepe. McnonbzoBaHnue cucreM
koHTpoutst Bepcuit GiHub. Buasbl nornckoBbix MamuH. CTpyKTypa ¥ NPUHIUI pabOThI TOMCKOBBIX
MAIIIHH.

5.2. Ilouckosvie cucmemvbl u sHyurioneduyeckue nopmanwvi. Ilouckonas cucrema Google.
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[Tpuemsr noucka napopmanuu. CepBuckl noprana Google. Dnextponnas moura Gmail u cepuc
GoogleTalk. ITouck Hayunoit nuapopmanuu B GoogleScholar. ABromarnyeckuii mepeBoJYMK BeO-
cTpaHull. DHIMKIoNneaAnYeckue nopraisl Matepuer. Texnonorus Wiki. Micropus BO3HUKHOBEHUS
U CTpYKTypa cBoOoaHO# sHImknonenun Wikipedia.

4. O0beM y4eOHOI JTUCIUIIHHBI

O0BbeM IUCIHUNIINHBI
Buabl yuedHoii padoThI 3 Axkan. | Actp.
4. 4.
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72 54
KonTrakTHasi pa6oTa ay1uTOPHbIE 3aHATHS: 0,94 34 25,5
6 mom uucie 8 hopme nPpaKmuyecKoil n0020moeKu 0,47 17 12,75
Jlexknuu — — —
[Tpaktrueckue 3ansatus (113) 0,94 34 25,5
8 MOM Huciie 8 hopme NPaKxmu4eckol no020moeKu 0,47 17 12,75
JlabopaTopHsie paboTsl (JIP) — — —
CamocrosiTejibHasi padoTa 1,06 38 28,5
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
1,06
CaMOCTOSITEIbHOS U3YUCHUE PA3J/ICIIOB IUCITUTLIHMHBI 37,8 | 28,35
Buja koHTpOJS:
3auer + | o+ | o+
Buj nTOroBoro KOHTpoOJIs: 3auer

5.3. Yactse, popmupyeMasi y4acTHHKAMH 00pa30BaTeIbHBIX OTHOIIEHUIt
(IMCUMILTMHBI IO BBHIOOPY)

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIJIMHBI
«Teopusa yeemnocmu u ceoiicmea pomoesozoyycoennvix cocmoanuity (b1.B./1B.01.01)

1. Hesp AUCHUIIUHBI — TTOJITOTOBKA BBHIMTYCKHUKOB K MEXIUCHUITMHAPHBIM HAYYHBIM
MCCJIEIOBAHUAM B 00J1aCTH XUMUU (POTOAKTHUBHBIX XPOMO(POPHBIX COCTMHEHUM, THTETPUPOBAHHUIO
HOBBIX HJEH, MPUMEHEHUIO METOJOB CTAallMOHAPHOW M BpPEMSI-pa3pelIeHHONW ONTHUYECKOU
CIIEKTPOCKOIIUA K  PEIIEHWI0 HWHHOBAIMOHHBIX  3a7ad, CBS3aHHBIX C  pa3pabOTKOU
BBICOKOTEXHOJOTUYHBIX CUCTEM U ONITHUYECKUX MATEPUAJIOB HOBOTO MOKOJIEHHUS.

2.B pe3syabraTe wu3yYyeHHs AUCHUIUIMHBI O0yYaWIIUiicCA MO mMporpamMmme
MarucTpaTrypbl 10JKeH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

[TK-2.1; T1IK-2.2; T1K-2.3; T1K-4.1; T1K-4.2; T1K-4.3; TIK-5.1; IT1K-5.2; I[IK-5.3.

3namo:

— TpUYUHBl TOSIBJICHHUS OKpacku y (U3MUECKUX Tel U crnocoObl  (GopMHUpoOBaHUS
LBETOOILYIICHUS;

— OCHOBHBIE JJIEMEHTHI XPOMO(OPHBIX CHCTEM OPTaHMYECKUX (POTOAKTUBHBIX COCIUHEHHIA,
THIIBI DJICKTPOHHBIX TTEPEX0JI0B;

— CHOCOObI KOJIMYECTBEHHOM OILIEHKH I[BETa U TOTJIOMIEHHOTO U3Iy4€HHUs, TapaMeTpPhl CIIEKTPOB
MOTJIONICHNS] U UCIyckaHus B BuauMOW U B OmmxHedl Y@ u UK oGmactu, cmocoObl ux
9KCIIEPUMEHTAIILHOTO ONPEIEICHNUS;

— KBaHTOBO-XMMHYECKHE METOJbI, HMCIOJb3yeMbIE IS Ka4eCTBEHHOTO W KOJWYECTBEHHOTO
OMUCAHUs SHEPTETUYECKUX COCTOSIHUI MOJIEKYJT;

— (¢u3MUecKWe M XUMHYECKHE MyTH pellaKcallid BO30YXKIEHHBIX COCTOSHHH OpraHMYeCKHX
XpoMOo(OpOB;

— o0nacTd TPAKTHYECKOTO NPUMEHEHHUS (POTOAKTHBHBIX COCAUHEHUH B 3aBUCHMOCTH OT
npeobiiajaHusl TOrO WJIM MHOTO MEXaHHW3Ma JUCCHUNAIMM DSHEPTUU  AJIEKTPOHHOIO
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BO30YKICHHSI.

Ymems:

— TPHUMEHSATH METOJI BO3MYIICHUS MOJICKYJISIPHBIX OpOUTANICH, a TAK)KE KOHIICTIIIUN ME30MEpUU
U pe30HaHca JUIsl OOBSICHEHUS B3aMMOCBSI3U MEXKIY CTPYKTYpPO COCIUHEHHS, €T0 [IBETOM H
CIIEKTPaJIbHBIMU XaPAKTEPUCTUKAMU;

— UCHOJb30BaTh JIaHHBIE KBAHTOBO-XMMHUYECKHX pACUYE€TOB MOJEKYJSPHBIX OpOuTanei as
OIICHKH [MapaMeTPOB JIEKTPOHHOUM CTPYKTYPHI;

— HHTEPIPETUPOBATh HHTEHCUBHOCTH I0JOC B CIEKTpax IMOIJIOMIEHUS C HCIOJIb30BAHUEM
paBuJl 0TOOpa BJIEKTPOHHBIX MEPEXOJ0B U MPEJICTABICHUN O CUMMETPUU MOJIEKYISPHBIX
CUCTEM;

— JaBaTh OLEHKY BIHSHUS dPPEKTOB CPEIbl HA MOJIOKEHUE TMOJIO0C B IJIEKTPOHHBIX CHEKTpax
MOTJIOIIECHHS;

— AHaIU3UpPOBATHh  BIMSHUE CTPYKTYPHBIX HM3MEHEHHUM, MNPUPOABI  PACTBOPUTENIL U
MHUKPOOKPY>KEHUSI Ha JIIOMHHECIICHTHBIE XapaKTEPUCTUKH OPTraHUYECKHX XPOMO(OPHBIX
COEIMHEHUI.

Braoemy:

— 00mmei METOJO0JIOTHEeN HM3YYEeHHs CHEKTPaIbHO-TIOMHUHECIIEHTHBIX CBOWCTB OPraHUYECKHX
XpoMO(OpPOB B KOHJEHCHUPOBaHHOW (pa3ze ¢ HCHOJIB30BAHHEM METOJIOB CTAIMOHAPHOU U
BpEMSI-pa3pEUICHHON ONTHYECKOM AIEKTPOHHOM CIIEKTPOCKOIHH;

— TpadUYeCKUM CIIOCOOOM IMPEACTABICHUS YHEPTUH IEKTPOHHO-KOJICOATSIILHBIX COCTOSIHUAMN C
MCIIOJIb30BAaHUEM JTMarpaMmbl S106J10HCKOTO;

— TMOAXOJaMU U OCOOEHHOCTSIMU BBISIBIICHUS B3aMMOCBSI3€H MEXIYy XUMHUYECKHM CTPOCHUEM
MOJIEKYJI, MX 3JIEKTPOHHO-OPOUTATBHON CTPYKTYPOid, CIIOCOOHOCTHIO MHTEHCUBHO MOTJIOIATh
CBETOBYIO 3HEpruio B BuauMoM u OmmkHeM Y@ u UK nuamaszone, a Takke BO3MOXKHOCTHIO
yyacTusi B BO30YXKICHHOM COCTOSHUU B  (GoTOQU3HUECKUX U  (POTOXUMUYECKUX
penaKkcalMoHHBIX Ipoleccax.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Pazoen 1. Teopus ygemnocmu opeanuueckux coeouHenu

1.1. @usuueckue ocHoBbl YBEMHOCU

Beenenue. llenn u 3amaun nucUMIUIMHBL. PaHHWE XUMHUYECKHE TEOPHH I[BETHOCTH.
Ilepexoq K DJIEKTPOHHOM TEOPUU IIBETHOCTH OPraHUYECKUX COCAUHEHUMN. 3apoXkACHHE HU
pasButue potoxumuu B XX B.

JIBOMCTBEHHAsI MPUPOJAA SJIEKTPOMArHUTHOTO HM3JIYy4Y€HHUs, €r0 OCHOBHBIE MapaMmeTpbl U
OSHEPTreTUYECKHE XaApPaKTEPUCTUKH. TpUXpOMaTHYHAs TEOPHUS IIBETHOTO 3pPEHUSI YeIOBEKa.
CnocoObl  opmupoBanusi 1BeToornymieHus. CHekTpalbHble U JOMOJHHUTENbHBIE IIBETA.
AXpomaTHuecKkue U XpOMATHYECKHUE IIBeTa. AJJIUTUBHBIN U CYOTpPaKkTUBHBIA CHHTE3
XpPOMATHUYECKOTO 11BeTa. Metamepus.

[IpyumHBl BO3HUKHOBEHHUsSI OKpacku y ¢usmdeckux Ten. l[Bera, oOycioBiIeHHBIE
MOTJIONICHUEM, paccessHueM, HHTep(hepeHIINeH, TIOMIHECIICHIINEH, HTHKAHICHCEHITHEH.

KonmnuecTBeHHass xapakTepUCTHKAa I1IB€TAa W [BETOBBIX PA3IMUMNA  OKPAIICHHBIX
MaTepuanoB. BekTopHoe mpencrtaBieHue 1Bera. TpeyronbHuk MakcBemna. [[BeToBoii rpadux
MKO XYZ. OyHkuuu cloXKeHHUs I[BETOB CTaHAAPTHOTO HaOMIOAATENsI, UX (U3UIECKUN CMBICI.
Ornpenenenne koopauHaT BETHOCTU. L[BeToBOE npocTpancTBo Mancemnna. Konopumerpuueckas
cuctema MKO Lab-76.

CrnexTpaJibHBIA  CIOCOO  PETrHUCTpalliil  TOTJIOMIEHHOTO CBETa W CIIEKTpalibHAS
TEepMUHOJIOTH. Y cTpoiicTBO criekTpodoTomerpa. O0bennHeHHbIH 3akoH JlamGepra-byrepa-bopa,
€ro BBIBOJI, OTKJIOHEHUS OT 3aKOHA. BrusiHre GhopMbl CIEKTpaIbHON MOJI0CH Ha MBET. CIEKTPHI,
coJieprKallie HECKOJIbKO MOJI0C.

1.2. Ananu3z 21ekmpoHHOU CIMPYKMYPbL MOJIEKYT MeMOOaAMU K8AHMOBOU XUMUU

OCHOBHbBIE TPHUHIMIB KBAaHTOBO-MEXAHMYECKOTO OIMHCAHUS aTOMHO-MOJEKYISIPHBIX
cucteM. CriocoObl TOCTPOEHUS BOJTHOBOM (PYHKITMM MOJIEKYJIbI: METOJ] BalIeHTHBIX cBs3elt (BC) u
METO]T MOJIEKYJIIpHBIX opOuTaneit (MO), ux cpaBHEHHE B ONMUCAHUH SHEPTETUIECKIX COCTOSHUMN
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Mosiekyin. [Ipubnuxenus, UConb3yeMble IPU pelIeHUH BOJHOBOro ypaBHeHus lllpenunrepa B
metoge MO. Bapuanuonsslii Meron Puthma, cucrema BapHallMOHHBIX ypaBHEHUH. Meton
MOJICKYJISIpDHBIX oOpOuTaniell XIokkenss u 0ojiee CTpOrHe KBAaHTOBO-XMMHYECKHUE METOIbL,
YUUTBIBAIOIIME B3aUMOJEHCTBUE 3JIEKTPOHOB. CBA3BIBAIOLINE, PA3PbIXJIAIONINE, HECBIA3bIBAIOIINE
u BeIpokaeHHble MO. PacueT mapameTpoB 3J1IeKTPOHHOM CTPYKTYPhI MOJIEKYII.

Teopust Bo3MymieHus: MOJIeKysipHBIX opbutaneit (BMO). [lonb3a Teopuu BO3MyIIEHUI
NpU pelICHUU XUMUYecKuX 3agad. Tumbl nepekpbiBanuss AO u MO. BzaumopeiictBue IByx
opOuTaiel, BO3MYIIEHHE [IEPBOro U BTOpOro nopsaka. KoauuecTBeHHas OLleHKa pacIlIeNICHUs
YpOBHEH 3HEPrUM Ha OCHOBE BAPHAIIMOHHOTO METO/a. BiusHHEe cMMMETpUM, 3aCEIeHHOCTH U
OTHOCUTENIbHON 3Hepruu cmemuBaomuxcs MO (AO) Ha pe3ynapTaT B3aUMOJICHCTBUSL.
TpexopOuranbHOE B3aMMOICHCTBHE.

1.3. Dxcnepumenmanvhvie MemoObl U3YyHeHUsl DNeKMPOHHOU CIMPYKIYpPbl

OnektponHas abcopommonnas crnekrpockonus (DCII). Cocrapnstonue NOJTHON SHEPTUU
MOJIEKYJI, U COOTHOIIIEHHWE MEXIY YPOBHSMHU BpaIllaTEIbHOM, KOJIEOATENbHON U AJIEKTPOHHOU
SHEPTrUU OCHOBHOTO M BO30YXACHHBIX cocTosiHUI. KoHburypauus 35ekTpoHHO-KoJIe0aTeIbHbIX
ypoBHel. Kitaccmueckoe W KBaHTOBO-MEXaHHWYECKOE ONHMCAHUE KOJIEeOaHWd JBYXaTOMHOM
Monekynbl. YpaBHenne Mopse. [Ipunnun ®panka-Konmona u ¢opma monoc moriomieHus B
AIIEKTPOHHBIX CIIEKTpax.

HNoHuzanmoHHble  METOABbl  AJEKTPOHHOW  CIEKTPOCKOMUU:  (POTOINEKTPOHHAsS
cnektpockonusi (PIC), snekrponHas TtpancMmuccuoHHast cnektpockonus (OTC). Oobmme
MIPUHIIMITBI U3MEPEHUN. Y paBHEeHUe OallaHca SHePruM MpHu HoHu3auuu. [loTeHiman noHu3anuu u
ANIEKTPOHHOE CcpoAcTBO. Teopema Kymmenca. Dnektpoxumuueckue Meroabl. Koppesius
MOTEHIIMAJIOB BOCCTaHOBJIEHUS U OKHUCIeHUs ¢ JaHHbIMU POC, OTC u KBaHTOBO-XMMHUYECKHUX
pacyeTosB.

1.4. Cummempus MONEKYIAPHLIX CUCTNEM

DneMeHTHl U orepanuu cuMMmeTpud. ['pynma cummerpun. Knaccupukamus MOIeKyI 1o
TOYEYHBIM TpyNIaM CHUMMETPUHM. MareMaTH4ecKoe MpEACTaBICHUE ONepauuil CUMMETPHH.
Matpuusl npeodbpazoBanusi. HenmpruBoaumsie npeacTaBieHus U UX o003HauYeHHE 110 MallIKeny.
OcHOBHBIE CBOICTBa HEMPUBOAMMBIX MpeCTaBIeHUN. TabIuUIBl XapaKTepOB TOUYEUHBIX TPYIII.
Omnpenenenyue THIIOB CHMMETPUH MOJIEKYJISIPHBIX OpOUTaJIel U 3JIEKTPOHHBIX COCTOSTHUIM.

1.5. Obwee paccmompenue 21eKMPOHHBIX NEPEX0008 8 MONEKYIAX OpPeaHUYeCKUx
Xpomogopos

DHepreTuyeckre XapakTepUCTUKU OCHOBHBIX TUIIOB MO 1 Kiaccu(uKaius 3J1eKTPOHHBIX
nepexonoB (Kamm). XapakrepHble 0COOEHHOCTH MOJOC A—7* U T—7T* MEpPexoJ0B U MOJO0C
BHYTpUMOJIEKyJIsipHOTro niepeHoca 3apsana (ICT). DnexkTpoHHble KOHOUTYpALMH U SJIEKTPOHHBIE
coctosiHusl. CHUHOBBIE XapaKTEPUCTUKM MHOTO3JIEKTPOHHON cucteMbl. CHHIJIETHBIE U
TpuIieTHble cocTossHusA. KoHpurypanuonHoe B3auMo/ieiicTBre MepexoioB.

DNEeKTPOHHBIE MEPEXO0/bl B AIEKTPOHO-AUNOILHOM HpuOImkeHnu. Cuna ocuuuIsITOpa,
JUIONBHBIM MOMEHT nepexoja. llonspusanus nepexooB, AUXpondHble Kpacutenu. [IpaBuia
oT0OOpa 1Mo CHUHY, 10 CAMMETPHUH U IO NepeKpbiBaHuto. [[puMeHeHne Teopun rpymn Juist aHaiusa
3arpera rnepexojia o cuMMeTpun. BiusiHue ciuH-opOUTaIbHOTO M BUOPOHHOTO B3aMMOI€HCTBHIM
Ha UHTEHCHUBHOCTb MOJIOC B 3JIEKTPOHHBIX CHEKTPAX MOTJIOMICHHUS.

MsorogotonHoe mnoriomenue. KBaHTOBO-MexaHMYecKass MOJENb Ipolecca U €ero
JKCIIepUMEHTalIbHOEe HabmoaeHue. CeueHne MHOro(oToHHOro mnorjouieHus. IIpenmyinecTa
UCTIOJIb30BaHUS BYX(OTOHHOTO BO30YXICHHS BO (DIyOpPECLEHTHOH MUKPOCKONHMU KJIETOK U
MeUIINHE.

1.6. Bzaumocssnzv ceemonoznowaroujux c80UCme ¢ MOJLEKYIAPHOU CMPYKMYpou

DNeKTpOHHBIE TEPEeXOoJbl B MOJEKYJaX HACBIIEHHBIX YIiIeBoa0poAoB. OcoOeHHOCTH
MOTJIOIIEHHS] CBETa JIMHEHHBIMHU MOJMEHAMU M CUMMETPUYHBIMU LIUAHUHOBBIMU KPACUTEISIMHU.
[Tostochl TOKANBHBIX MEKTPOHHBIX MEPEXOJ0B B Kama- U nepu-KOHJIEHCUPOBAHHBIX MOJIMAlleHaX
u nonupenmiax. Mogens nepumerpa [LTTa.

AJIbTEpHAHTHBIE U HEATTbTEPHAHTHBIE T-CUCTEMBI. TeopeMa napHOCTH. THIIbl BO3MYIIIEHHI
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npu o0pa30BaHUU T-CUCTEM M WX BIWAHHE Ha dHepruro0 7-MO. DIeKTpOHHBIE TEPEeXOabl B
reTepOoapOMaTUUECKUX MOJIEKYJIaX, OTHOCSIIMUXCS K UYETHbIM M HEUYETHBIM aJbTEPHAHTHBIM
CHUCTEMaM.

[Monsipu3zyroniye 3aMeCTUTENN U UX BIMSHUE Ha IIBETHOCTH. [Ipumenenue metona BMO u
BC nns oObsicHeHHs CHEKTpalbHbIX 3(P(EKTOB, CBSI3aHHBIX C BBEICHUEM 3aMecTUTEJICH B
conpsbkeHHyro  cuctemy. llomocel  BHyTpuMosekymsipuoro mneperoca 3apsiga  (ICT).
ConbBatoxpoMublii 3¢ dext. M3MeHeHHe >3JIEKTPOHHOTO CTPOCHMSI SIEKTPOHOJOHOPHBIX U
AJIEKTPOHOAKLENITOPHBIX 3aMECTUTeNel Mpu HoHu3auuu. llpakTuyeckoe UCHOIb30BaHUE
M3MEHEHUSI OKPACKU KpacUTeel TP MOHU3ALU Y.

IIpocTeie U CIIOXKHBIE CONPSKEHHBIE CUCTEMbI. BUIbI CIIOXKHBIX CONPSKEHHBIX CHUCTEM.
[Tpumenenne merogoB BC u BMO nns 00bsicHEHUS CIEKTPaIbHBIX A((HEKTOB, CBA3aHHBIX C
NOSIBJICHUEM Pa3BETBIICHHBIX Lienel conpsikeHus. IlepexkpemumBaromumecs cOnpsKeHHbIE CUCTEMBbI
Y TIOCJIEJICTBUSI aBTOHOMHOI'O B3aUMOJICICTBUS X YYACTKOB CO CBETOM.

[IpocTpaHcTBEHHBIE HANPSHKEHUST M CIIOCOOBI MX CHSTHS B CONPSDKEHHBIX CHCTEMAXx.
Bo3zneiictBue HapymeHusl IIIOCKOCTHOCTH CONPSKEHHOM CUCTEMbI U MCKaXKEHHSI HOPMaJIbHBIX
BAJCHTHBIX YIJIOB HA D3HEPIUI0 3JIEKTPOHHBIX IEpeXoAoB. l3MeHeHHe NpocTpaHCTBEHHON
KOH(UTYpalnu Kak crioco0 M3MEHEHHUS 1[BeTa KpacuTese U X KpacsaluX CBOMCTB.

KommiekcoobpazoBanue MoJIeKysl Kpacuteiaed ¢ kaTuoHaMu MeTtaiioB. [Ipupona cBsizu
MeETaJla C OPraHUYECKUM JIMTAHJOM C MO3ULIMHU TEOPUU KPUCTAILIMYECKOTO 1o u reopun MO.
Tunbl 3J€KTPOHHBIX MEPEXO0J0B B KOMIUIEKCaX. B3auMOCBsI3b MEXy MOJIO)KEHUEM XEJIaTHOIO
[[EHTpa B MOJIEKYJI€ KPACUTEINS U U3MEHEHUEM OKPACKH MPH KOMILJIEKCOOOpa30BaHUU.

[Tonsitne o xpomodopHOH cHcTeMe KpacuTelei. BbISBICHHE €€ JJIEMEHTOB W HX
B3aMMHOTO BIIMSHUS JUIA YCTaHOBIEHHUS THIA XPOMO(MOPHON CHCTEMbI W NPUCYIIUX ei
3aKOHOMEPHOCTEMN [IBETHOCTH.

Pazoen 2. Csoiicmeéa 6030)icOeHHO20 COCMOSAHUA OpP2AHUYECKUX MOJNEKYIl U €20
dezaxmusayus

2.1. Monomonexynapuvie homoghusuueckue npoyeccol

OOpazoBaHue BO30YXIECHHBIX COCTOSSHUM M THUIBI (DOTOMHIYLIMPOBAHHBIX IPOILIECCOB.
Juarpamma S16510HCKOr 0 A1 Opranndeckux MoJiekys. KoneOaTenpHas penakcanus 1 BHyTpEHHSS
KOHBepcHsl. 30510To€e npaBuio PepMu U 3aKOH SJHEPIeTUYECKOr0 NHTEpBAIa.

dnyopecueHnys. 3amuch CTAMOHAPHBIX CIEKTPOB MCIYCKaHHUS M BO30YXKIEHHS
dayopecueHiuu, Onok-cxema crektpodiyopumerpa. CTOKCOB CABUT U KBAaHTOBBIH BBIXO/
dbnyopecuennuu. IlpaBuno JleBmmna, mpaBuno Kamm u BaBunoBa. Kunetuka 3aTyxanus
biyopecueHIIMM. ODKCIIEPUMEHTAJIbHOE ONpEJCIIEHUE BPEMEHHM JKHU3HH  BO30YXKIEHHOTO
cocrosiHus. Kaxymeecsa u nzimydaTellbHOE BpeMs KU3HHU, ypaBHeHUe CTpukiiepa-bepra.

NuTepkoMOnMHAIMOHHAs KOHBEPCHUS, CKOPOCTh Ipoliecca U (PakTOphl, CIIOCOOCTBYIOIINE
MHTepKOMOMHAIMOHHBIM nepexoaaM. [IpaBuno Dnb-Caitena. @ocdopecuenius. OcodeHHOCTH
peructpanyu  CHekTpoB (HochOopeclueHIIMM OpraHuYecKuX JIIOMUHOPOPOB. 3aMeJieHHas
¢anyopecuenuus E- u P-tuna.

CrioHTaHHOE W BBIHYXJIEHHOE UCIYCKaHHE BO30YKIEHHBIX COCTOSHUI. YCTpPOWCTBO U
0COOEHHOCTH TeHepalM H3JIy4YeHUs B Jla3epaXx Ha pacTBOPAX OPraHUYECKUX KpacHTENEH.
OKCHUMEpPHBIE JIa3ephl.

XemumntoMuHecteHus. [IpuMepbl XeMUITIOMMHECIICHTHBIX COCIUHEHUH M 00JIacTH uX
npuMeHeHus. buomroMuHecieHnus kykoB-cBemisskoB (Photinuspyralis) u memy3 skBopuit
(Aeqoreavictoria). ®iyopeciieHTHbIE OCITKH.

2.2. CmpykmypHbvle 0COOEHHOCMU U MUNbl OP2AHUYECKUX TIOMUHOPOPO8

Tunbl JTIOMUHECIIEHTHBIX BEIIECTB, OpTaHUYECKUEe JIOMHHOQPOPBI, HX 00IacTH
npuMeHeHus. B3auMocBsa3b (uiyopecleHIIMH ¢ MOJIEKYJISIPHOM CTPYKTYpOM: BIMSHUE JUIMHBI U
TOTOJIOTUN CONPSYKEHHOW CUCTEMBI, BIUSHUE IE€TEPOATOMOB U MOJSAPU3YIOIIUX 3aMECTUTENEH,
BIUSHUE CTEPUUECKUX (aKTOPOB M  MHUKpPOOKpyxeHus ¢ayopodopa. Cucremarnka
JIOMUHECLICHTHBIX THUIIOB MOJIEKYJ] Ha OCHOBE OTHOCHUTEJIBHOI'O PACHOJIOXKEHUS T,m*- U n,m*-
YPOBHEHM.
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@yopeclieHTHbIE IPOU3BOIHBIE IU- U TPUAPUIIMETAHOBBIX KpAaCHUTENEH, CHMMETPUYHBIE
LMaHUHOBbIE  KpacuTenu, npousBoansle BODIPY. CoeauHenus, moaBeprarouuecs
BHyTpuUMoJieKysipHomy nepeHocy 3apsaa (ICT) u oOpa3oBaHHI0 CKPYYEHHBIX COCTOSIHUN C
neperocoM 3apsina (TICT). dayopecuentHbie ICT-xeMoceHCOpPBI, MOJIEKYISIPHBIE POTOPBHI.
Bnusinue pacTtBOopuTENs Ha CHEKTPhl (IyopecleHUUH JIOMUHOGOPOB pa3IUYHOIO THIIA.
Crnemuduueckass u  Hecnenuduueckas cosbBatanms. YpaBHeHue Jlunmepra-Mararm.
®1yopeclieHTHbIE HHIMKATOPBI MOJISIPHOCTH CPEBL.

2.3. Bumonexynsapnvie pomoghuzuieckue npoyeccol

Tymenune B030YXACHHBIX COCTOSIHHM, MPOMCXOAAIIEE MPH KOHTAKTE JBYX MOJIEKYI,
OCHOBHBIE MEXaHM3Mbl. JluHaMU4yeckoe M CcTaTudeckoe TymeHue. YpasHenue IllrepHa-
®onbmepa. IlpakTHueckoe HCNOIB30BAHME JIWHAMHYECKOTO TYHIEHUS JIFOMUHECLEHLIUU:
OTIpeieNIeHUE CTPYKTYPBl OMOMOJIEKYII, 6apOMETPUIECKHE KPACKH.

DOTOMHYLIMPOBAHHBIN MepeHoc 3JIEKTPOHA (PET). OKuCIUTENbHBIN u
BOCCTAaHOBUTENIbHBIN NepeHoc. YpaBHeHue Pama-VYamnepa. 3aBUCHMOCTh KOHCTaHTBhI CKOPOCTHU
PET ot nBxy1ieil cuiibl mpoLecca U OT pacCTOSIHUSA MEKY B3aUMOJEHCTBYIOIMMHU YaCTULAMHU.
®nyopecuentHsle PET-ceHcopsl Ha KaTHOHBI M aHMOHBI. llepeHOC 3nekTpoHa B Ipoleccax
CEHCHOUTM3AlUU TaJIoTeHCePEeOPsIHBIX (OTOUYBCTBUTEIBHBIX MATEPHUAJIOB U IPEBPALICHUS
COJIHEYHOH DHEPTUN.

O0bpazoBaHue 3KCUMEPOB U IKCHUILIIEKCOB. OCOOEHHOCTH MOJIOC UCITYCKaHUs, CTPYKTYpa U
XapakTep CBA3M B JKCUMeEpax M H3KcHuiuiekcax. CTaTMUecKue W JUHAMMUYECKHE SKCHMEpBI.
O6pa3oBanue komIuiekcoB ¢ nepenocoM 3apsiaa (KI13), otnuune skcurmnekcon ot KI13.

DOTOMHAYLIMPOBAHHBIA TEPEHOC MPOTOHA. M3MEHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB
MOJIEKYT B BO30yXIeHHOM coctosiHuu. [lpumepsl ¢ayopecueHTHBIX pH-UHAMKATOPOB.
Omnpenenenne 3HaueHus pKa*, nukin dépcrepa. BHYyTpUMONIEKYNISIpHBI NEPEHOC MPOTOHA B
BO30Y>KICHHOM COCTOSTHUH.

[Tepenoc sHepruu 3MeKTPOHHOTO BO30YKAeHUs. PaqualinoHHbIN U pe30HAHCHBIN MTEPEHOC
(RET). OkcnepumentansHoe omnpenenenue d¢ppextuBHoctH RET. MHAYKIMOHHOPE30HAHCHBIN
(xynoHoBckuif) mexanusm ®épcrepa (FRET). Bausaue pasnuuyHbix (akToOpoB Ha KOHCTAHTY
ckopoctu FRET-B3aumoneiictsus. Mcnonp3oBaHue HWHAYKIMOHHO-PE30OHAHCHOTO IIEPEHOCA
SHEPTUH U1 ONIPEJEIICHUS PACCTOSHUM Ha MOJIEKYJISIPHOM YPOBHE.

OOMeHHO-pe30HaHCHBIN NepeHoc IHeprun (MexaHusMm Jlexctepa), GakTopsl, BIUSAIOLINE
Ha ero 3¢ dextuBHOCTD. [IpaBuio coxpanenus cnuHa Burnepa. Tpumnier-TpumiieTHsli nepeHoc u
TPUIUIET-TPUIUIETHAS ~ AHHUTWIALUA. AINKOHBEPCHOHHAs JIOMHMHecueHUus. CHHIVIETHBIN
KHUCJIOPOJl, OCOOEHHOCTH €ro 53JEKTPOHHOTO CTPOEHHMS M CBOWCTB, METOJbl T'€HEpaLUU.
doTtoauHaMHUYecKas Tepanusi OHKOJIOTHYECKUX 3a00eBaHUH.

2.4. @omoxumuueckue peakyuu

OcHOBHbBIE 3aKOHBI (POTOXMUMHHU. 3aBUCUMOCTh CKOPOCTU (POTOXMMUYECKON pEeaKLUu OT
KOHIEHTPAllUU PEarupyroliero BellecTBa U MHTEHCUBHOCTU cBeTa. KBaHTOBBIN BbIXOH (hoTO-
XUMHUYECKON peakiuu. AnuabdaTuyeckue M HeaguaOaTHUECKHe MpOIEecChl Ha IMOBEPXHOCTSIX
MOTEHIMAIBHON YHEPTHH.

doroxumuyeckass E,Z-m3omepuzanvs COEIMHEHUH C JBOWHON CBS3BIO YIJIEPOJI-
YTJIEPOTHOM. Mexanuzm npouecca. Hcnonb3oBanue (hoTOoCEeHCHMOMIIU3aTOPOB.
doTtocTranoHapHoe cocTosiHre. PaKTOPbI, ONPeIeNIAIONe COCTaB (POTOCTAMOHAPHBIX CMECEH.
buonornueckoe 3nauenue E,Z-poronzomepuzamnmm.

@DOTOXMMUYECKUE  MEPULUKINYECKHE  PEaKIMM  HEHACBIIICHHBIX  COEJUHEHUIL:
doTonukIonpucoeuHEHNE U AeKkTporukin3anus. [Ipasuia ot6opa Byasopaa-Xodhdpmana nns
3TUX mpoueccoB. Ciydan mpoTeKkaHus (OTOUMKIONPUCOCTUHEHUSI MO HENEePULUKINUYECKOMY
MexaHu3My. JumMepu3anusaTMMHHOBBIX ocHOBaHMM B coctaBe [JHK npu o6myduenun.

OcCoOEHHOCTH ~ CBOMCTB  3JIEKTPOHHO-BO30YXKJIEHHBIX  COCTOSHUM  KapOOHMIBHOTO
xpomodopa. Peaknuu a-pacnana kapOOHWIBHBIX COeIMHEHUN. BHYTpH- U MeXMOJIeKyIspHOe
oTiIeIIeHue Bogopoaa. [lpucoenHeHne K KpaTHbIM YIJIEPOA-YIJIEPOAHBIM CBSI3SIM.

OcHoBHble TUIBI (hoTONpeBpaleHNI anupaTHIeCKUX U apOMaTHYECKUX HUTPO- U a30-
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coenuHeHU. DoToynansiemas opmo-HUTpoOeH3WIbHas 3amuTta. OOpa3oBaHue KapOEHOB U
HUTPEHOB TIpU OOJyYeHUW U3 TUA30COSAMHCHHN, a3UJ0B W IuasupuHOB. Dotonurorpadusi.
dotoadduHHOE MEUCHHE B OMOXUMHUYCCKUX UCCIICIOBAHUSIX.

4. O0beM y4eOHOM JUCHHUILJIMHBI

O0beM TMCUMILTHHBI
Buabl yueOHoii padoThI 3E Axkan. | Acrp.
4. 4.
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 6 216 162
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,89 68 51
6 Mom uucie 6 hopme nPpaKmuuecKoili n0020moeKu 0,83 30 22,5
Jlexuuu 0,25 9 6,75
[Tpaktuueckue 3ausartus (I113) 1,64 59 44,25
8 MmoMm yucie 8 hopme npaKmu4eckol no020moeKu 0,83 30 22,5
JlaboparopHsie paboTsl (JIP) — — —
CamocrosiTesbHasi padoTa 3,11 112 84
KoHnTakTHas camocTosTelbHas padoTa — —
3,11
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 112 84
Bua konTpos:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToAroToBKa K SK3aMEHY 35,6 26,7
Bu1 HTOroBOro KOHTPOJISA: JK3aMeH

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIIMHBI
«Teopusa xumuueckux npoyeccos mexHo102un NPUPOOHBIX IHEPZOHOCUMelel
u yenepoonvix mamepuanos» (b1.B./[B.01.02)

1. lleqp AMCHMNIMHBI — Pa3BUTHE Y CTYJACHTOB HABBIKOB aHAJIN3a KUHETHYCCKHUX
3aKOHOMEPHOCTEHl M TMOCTPOCHMS] KHUHETHMUYECKHUX MOJeJied TOMOTEHHBIX, TeTEPOTreHHBIX,
TOTIOXMMHYECKHX W TeTepoda3HbIX peakluid ¢ TPOBEPKOW WX aJCKBAaTHOCTH Ha 0ase
MPEJICTABICHUI O MEXaHH3ME OPTaHWYEeCKUX pPEaKIui, MPOTEKAIIIHUX C yYacTHEM CTaauil
MacCOIepPeHOCca,  KHHETHYECKOTO IKCIICPUMEHTA.

2.B pe3yabraTe u3yYyeHHs JAUCHUILUIMHBI O0y4yawlIWiicsi MO mNporpamme
MAaTHCTPATYPHI T0JIKeH:

Obaadoams cleqyOIUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH UX JOCTH)KECHUS:

ITK-2.1; TIK-2.2; T1IK-2.3; [1K-4.1; T1K-4.2; I1K-4.3; TIK-5.1; T1K-5.2; [TK-5.3.

3uame.

— TPUHILHUIB TOCTPOSHUS MaTepUAIbHOTO OalaHca, HEOOXOAWMBIE IS KHHETHYECKOTO
MOJICTTUPOBAHUS;

— OCHOBHBIC THITBI KHHETHYCCKUX MOJICNICH TOMOTEHHBIX M TeTEPOTCHHBIX PEAKITHiA;

—  METOJIbI MOCTPOCHUS KHHETHYECKUX MOJICNICH TOMOTESHHBIX M TeTePOTEHHBIX PEaKIIHiA,

— METOJUKH MOCTAHOBKH KHHETHYECKOTO IKCIEPHUMEHTAa I TOMOT€HHBIX, T€TePOTeHHBIX U
rerepoda3HbIX peaKInii;

— OCHOBHBIC THITBI TOMOT€HHBIX U TeTEPOTCHHBIX KaTaIu3aTOPOB;

— XHMHYECKHE U PU3NKO-XUMHUYECKHE CBOMCTBA KaTaIU3aTOPOB.

Ymemy:

— TIONB30BaThCS COOTHOIICHHWSIMH MaTepHAbHOTO OamaHca XHMMHUYECKUX peakluud mpu
KHHETHISCKOM MOJICITUPOBAHNH;

— IUTAHUPOBAThH MMOCTAHOBKY KHHETHYECKOTO IKCIIEPHUMEHTA;

— TMPOBOJWUTH MaTEMAaTHYECKYIO OOpaOOTKY pe3ylnbTaTOB KHHETHYECKOTO AKCIIEPUMEHTA H
CTPOUTH TUIIOTE3Y O BHJIC KHHETHYECKOTO YPAaBHEHHS Ha IKCIIEPUMEHTAILHOM 0a3e;
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— CTpPOUTH THUMOTE3Y O BHJIE KHHETHYECKOTO YpaBHEHHs Ha 0a3ze MpPEeJCTaBICHUN O MEXaHU3Me
M3y4aeMOU peaKkuuu;

— BBLABUTaTh IMPEIANOJ0KEHUE O BO3MOKXHOM MEXaHM3ME pEAaKUHWHU, HMCXOAs U3 BHUAA
KUHETHYSCKON MOJIECIIH;

— BBIOMpaTh KHHETUUYECKYIO 00JIaCTh MPOTEKAHUSI T€TEPOTEHHBIX U FeTepOo(a3HbIX PEaKIInii;

— CTPOWTH OCHOBHBIC KHHETHUECKHE MO/JICIH TeTEPOTCHHBIX B reTepo(a3HbIX pPeaKIlHii;

— BBIOMpaTh KATAIUTUYECKHE CUCTEMBI JJI 33JJaHHBIX PEaKIUi, UCXO0/I U3 CBOMCTB PEarcHTOB
Y KaTajau3aTopa.

Bnaoemsy:

— BBIOOPOM KaTAJIMTHYECKUX CHUCTEM JUIS 3aIaHHBIX PEaKIUi, HCXOMIS U3 CBOMCTB pearcHTOB U
KaTajau3aTropa;

— OCHOBHBIMH METOJAMH MAaTeMaTUYECKOW OOpabOTKM JKCIEPUMEHTAIbHBIX JAHHBIX U
MPOBEPKHU aJEKBATHOCTH IOJYYEHHBIX MOJIEIIEH C TOMOLIBIO CTaHIAPTHBIX KOMITBIOTEPHBIX
MpOrpamm;

— cnocobaMu MOCTPOCHHsS] KUHETHMUECKOTO ypaBHEHHUS Ha 0asze IMOCiIeJOBaTeIbHOCTU CTaJAui
MEXaHU3Ma XUMUYECKON pEAKIINH;

— croco0aMu OILEHKHU CBOMCTB KaTaau3aTOPOB M UX MPUMEHUMOCTH B KOHKPETHBIX MPOIECCcax.

3. KpaTkoe coaep:kaHue THCHHTILIHHBI

Bseoenue. OCHOBHBIC ITOHATHUS.

Pazoen 1. Kunemuka u mexanuszm Kamanumuieckux peakyuil 8 20MOSeHHbIX CUCTNEMAX

MexaHu3M peaknuii Kak IMOCIIeA0BaTeIbHOCTh JIEMEHTAapHBIX craauid. Knaccupukamus
3JIEMEHTapHbIX peakiui. OCHOBHOW KMHETHYECKUH 3aKOH B MPUMEHEHUM K DJIEMEHTapHOH
CTaJuM.

I'omorennsiit katanus. Katanutuyeckuit nukia. HykineopunbHbIN (31€KTPOQPUIBHBI),
KHCJIOTHO-OCHOBHBIM M METAJIOKOMIIICKCHBIM KaTallH3.

Kunernka HyKI€oQHIBHOTO KaTajau3a JUIs Pa3lUYHBIX CXE€M DSJEMEHTApHBIX CTaJHM.
OO0mue BUbI KHHETHYECKUX YPABHEHUM U UX YaCTHBIC CITy4au.

Kunetnka KucnoTHO-ocHOBHOTO KaTanuza. Kucnotel bpencrena u Jlptonca. O6mmii u
crienupUUecKuil KaTaanu3 CHJIBHBIMA U CJIA0BIMH KHCJIOTAaMU C YYETOM KHCIIOTHO-OCHOBHOTO
PaBHOBECHS.

MeTamuioKOMIUIEKCHBIM KaTajlu3 B LEMHBIX U HENEMHBIX mpoieccax. OOmui moaxom K
KUHETUYECKOMY MOJEIIMPOBAHUIO U YACTHBIE CIIyYyau YPaBHEHUM.

OcHOBBI KWUHETHMKH 00pa3oBaHusi MojJuMepoB. [lomumepusanusi U TMOJUKOHICHCAIIHS.
KuneTtnueckas JuiMHa e peaKIMU U AJIMHA MOJIEKYJIbI OJIMMEpa.

Kunernka menHeIX peaklnuil, MPOTEKAIOIUX B  HECTAIMOHAPHBIX  YCIOBHSX.
Pa3BeTBIEHHBIE LIETTHBIE PEAKLINH.

Pa3zoen 2. Kunemuxa u mexanuzm Kamaaiumuyeckux peakyutl 8 2emepo2eHHblX CUCTeMax

XUMH3M U MACCOOOMEH B F€TEPOTeHHBIX Mporieccax. MUKPO- U MaKpOCTaauu. AICOpOIIHs
B MPUMEHEHHH K KaTaian3y. OCHOBHBIE U30TEPMBI aICOPOIIHH.

Juddy3noHHbIE CTAANK B TETEPOreHHOM KaTanuse. BHemmHss u BHyTpeHHss nuddy3us.
OcHoBHBIE 00J7aCTH TIPOTEKAHMS TeTepOoreHHol peakiuu. KpuBas 3empaoBuya.

OCHOBHBIE MEXAaHU3MBbI T€TEPOT€HHO-KAaTAIUTUUECKUX peakiuil. CKOpOCTh reTeporeHHoi
peakuuu. MeTosl cTalMOHApHBIX KOHUEHTPAIMH B MPUMEHEHHH K N€TEPOr€HHBIM MPOILIECCaM.
Kunernka peakuuii, mpoTEeKarOMMX B KHUHETUYECKOW oOmacTu mo mMexaHuzMaMm JleHrmropa-
XunmensByna u Unu-Puauna.

DHepreTuyeckass auarpaMma TIeTepOr€HHO-KaTaJuTUYeCKON peakuuu. VcTuHHas u
HaOroaeMast SHEPTUS aKTUBAILIUU C YI€TOM TEIUIOT aJCOPOITMU PEareHTOoB.

Pa3zoen 3. Teopemuueckue ochogvl cemepo2eHH020 Kamaiuza

XemocopOuus. Krnaccudukanusi moBepXHOCTHBIX COEAMHEHUN 1O CTPYKType CBs3eil ¢
MOBEPXHOCTHIO KAaTaau3aropa. JHEPrUs CBSA3H METAIJIOB C TOBEPXHOCTHIO MPU aCCOLMATUBHON U
JIMCCOITMATUBHOMN a7ICOPOITHH.

Kpucranamueckoe cTpoeHue Karajiud3aTopa W KAaTaJUTUYECKas AKTUBHOCTb. THIIbI
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KpUCTAIMYECKUX pemeTok. Kpucrammorpapuueckue MiIoCKOCTH U CBOOOJHBIE BaJIEHTHOCTHU
Metayuia. PeanbHas MOBEPXHOCTh Karanu3aropa. Ae(eKThl KPUCTAUITMYECKOW PEIIeTKH |
MOBEPXHOCTHU. J{UCTIEPCHOCTh MeTaslIa.

DNeKTpOHHbIE CBOWCTBA KaTaau3aropoB. [IpoBOAHMKY, MOIYIIPOBOAHUKU U HU30JSTOPHI.
3oHHasa Teopus. YpoBeHb DepMu. 3anpelieHHas 30HA. TUIMBI MOJYIPOBOAHUKOB. JloKalibHBIE
JIOHOPHBIE U aKLENTOPHbIE YPOBHU. [IpriMecHas poBOAMMOCTb.

KucnotrHo-ocHOBHBIE CBOMCTBA U30JATOPOB. LleHTphI kucnornoctu bpencrena u JIstouca,
UX TEPMUUYECKUE ITPEBPALLICHUSI.

BiaumopeiictBue karanuzaropa u Hocutens. CunbHOe M cinaboe B3auMOJCHCTBHE.
B3anmopnelicTBe ¢ peakuMOHHOW cpenoil. SIBnenme cowwioBepa. budyHkmonansHbe
karanu3aTopsl. [IpoMmoTopsl.

JlezakTuBanus U pereHepanus karaau3zaTopoB. KuneTuka 1e3akTUBaIUU.

Pazoen 4. Tonoxumuueckue npoyeccol

Krnaccugukanys TonoXuMu4eckux peakiuii. AHaIorus ¢ reTeporeHHO-KaTaJIuTHYeCKUMU
peaKusMU W OTIAUYMUS OT HHUX. TunuuHble (QOpPMBI KHUHETUYECKUX KpPUBBIX. [IpuUHIUIIBI
KAHETHYECKOTO MOJICIIMPOBAHMS TOIMOXMMHYECKHX pEaKIuid B KUHETHYECKOH obiactu
npoTtekanus. YpaBHenue EpodeeBa-ABpamu.

OO6sacT NpOTEKaHUS TONMOXMMHUYECKOM peakuuu. MareMaTuyeckoe MOJAEIUPOBAaHUE
TOMOXMMHYECKOT0 mporecca. Mojenb «ckuMaromascs cepa» M «CKUMaroIIeecs Aapo» B
KWHETHYECKOU, BHEITHE- U BHYTPUAU(DPY3NOHHOM 007IaCTAX MPOTEKAHMS.

Pazoen 5. I'emepocghasnvie npoyeccuol

Cucremsl «ra3-XHIKOCThY». [loBepXHOCTh KOHTakTa (ha3. AOcopOIus raza >KUIKOCTHIO
KaK CTaus Ipoliecca B3aUMOJICHCTBUS ra3000pa3HOT0 U PaCTBOPEHHOTo peareHToB. O0iactu
NpoTEeKaHus rerepodazHoro npomecca. AGCOPOIUSI XOPOIIO U IJI0X0 PACTBOPHUMOTO rasa.

boicTpas peakius B TMOrpaHUYHOM CJO€ JKMIKOCTH. [lonokeHue peaknMOHHOU
MOBEPXHOCTHU KaK (PYHKIIMS paCTBOPUMOCTH M MAPLUAIIBHOTO J1aBJIECHUS Ta3a.

Peakuust B morpaHHYHOM CJI0€ >KHMJKOCTH, COMPOBOXKIAIOIAsCS peakinueid B o0beme.
VYpaBHEHHE CKOPOCTH IIpoLecca. AHaJIOrus ¢ peakluei B mope TBepAOoro karanusaropa. Moayins
Tune u kpurepui Xarra.

4. O0beM y4eOHOH JUCHHIJIMHBI

O0beM IMCHHIIIMHBI
Buabi yueOHoli padoTsl 3E Axkap. | Actp.
4. 4.
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 6 216 162
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 2,36 85 63,75
6 mom uucie 6 popme nPpaKmuyecKoil n0O20moeKu 0,5 18 13,5
Jlexuun 0,25 9 6,75
[Tpaktnueckue 3anstus (I13) 2,11 76 57
8 MOM Huce 8 hopme NPAKmMu4ecKol n0020MmoBKuU 0,5 18 13,5
Jlaboparopusble pabotsl (JIP) — — —
CamocrosiTesibHas padorTa 2,64 95 71,25
KonTtakTHasi caMmocTosiTeNbHasi paboTa — —
2,64
CaMoCTOATEIbHOE NU3YUYEHHUE PA3AEIOB IUCHUIIIMHbI 95 71,25
Bua konTpois:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 1 0,4 0,3
[ToAroToBKAa K SK3aMeHY 35,6 26,7
Bu HTOroBOro KOHTPOJIA: JK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl THUCUUIIMHBI
«l'omozennvlii Kamanu3 6 MexHoaA02UU OCHOBHO20 OP2AHUYECKO20 CUHME3A»
(b1.B./1B.01.03)

1. eap AMCHUIUIMHBI — TIPUOOPETEHHE CTYACHTAMHU YIIYOJCHHBIX 3HAHUNA O (DU3HKO-
XMMUYECKUX OCHOBAX KaTalW3a M MPUHUUIIAX OPraHu3aluy MPOMBIIIJIEHHBIX T'OMOI'€HHO-
KaTaJIUTHYECKUX IPOLIECCOB OCHOBHOI'O OPraHUYECKOT0 CUHTE3A.

2.B pe3yabTrare u3y4YeHHsI JUCHMIUIMHBI OOyyawlnuiicss 10 mporpamMmme
MarucTpaTrypbl 10JKeH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

ITK-2.1; TIK-2.2; T1K-2.3; [1K-4.1; T1K-4.2; I1K-4.3; TIK-5.1; T1K-5.2; T[1K-5.3.
3namo:
— OCHOBHBIE TEOPETUYECKUE KOHLEIILUN KaTaJIn3a;
—  (UBUKO-XMMHUYECKYI0 CYIIHOCTb Pa3JIMYHBIX TUIIOB I'OMOTE€HHOI'O KaTajlu3a XUMHUYECKUX
pEaKIM;
— 0COOEHHOCTH KUHETHKU TOMOTE€HHO-KaTaJTUTHUYECKUX OPTaHUYECKUX PEaKIUi;
— KJaccH(UKaIHUIO KaTaJu3aTOpPOB.
Ymemn:
— BBIBOJUTbH KHHETHYECKHE YPABHEHNUS HA OCHOBE MEXAHU3Ma KaTaJIUTUUECKUX PEaKLIU;
— BbIOMpaTh Haubosee 3(PPEKTUBHBIE TUIBI KATaJU3aTOPOB MAJIS PA3IUYHBIX OPraHUYECKUX
pEaKIM;
— BbIOMpaTh TEXHOJIIOTHYECKOE O(OpMIIEHHE TOMOT€HHO-KATAIUTUYECKUX  MPOIECCOB
MIPOMBILUIEHHOW OPraHUYECKON XUMUHU.
Braoemy:
— MeTOoJaMH OIeHKH 3()(hEKTUBHOCTH KaTaJTUTUIECKUX CHCTEM;
— HayyHbIMH OCHOBaMH CO3/aHHUS U MCCIEJOBAHMS KaTaJIM3aTOPOB M KaTAIUTUYECKUX
IIPOLIECCOB;
— METOJaMH MCCIEA0BAHNS KHHETUKH TOMOTE€HHBIX, B TOM YHMCJIE TOMOT€HHO-KaTaIUTHYECKUX,
OpraHNYECKHUX PeaKLuu
— MEeTOoJaMH YTHJIM3aIM1 OTpabOTaHHBIX KaTaIu3aTOPOB.

3. KpaTkoe coep:kaHue AU CHUIINHBI

Pazoen 1. Beeoenue. Cywnocms kamanuza. Knaccuguxayus kamanuzamopos.

3anauu kypca. Mcropus pa3BuTus 3HaHUH 0 Katanuse. Onpenenenne GpeHoMeHa Katanusa.
3HaueHue KaTajiu3a B COBPEMEHHOW IPOMBIIUIEHHOW OpraHudeckod xumuu. Puznko-
XUMHYECKasl CYIIHOCTh KaTanutudeckoro aenctBus. Karanutmueckuit nuki. Knaccudukarms
KaTaJau3aTopoB. XapakTEepUCTUKU 3(P(HEKTUBHOCTH KaTanu3aTopa.

Pa3zoen 2. Teopemuueckue ocHogbl KUCIOMHO-OCHOBHO20 KAMANU3A.

Onpenenenre KUCIOT M OCHOBaHWMU. KonudecTBeHHblE XapaKTEPUCTHKU KHCIOTHO-
OCHOBHBIX B3aUMOJEHCTBUNA. MeXaHu3Mbl KHCIOTHO-OCHOBHOTO Karaium3a M (DakTopsl,
onpenensitomue ero dpdexruBHocTh. HykimeopunpHbIN KaTamm3. DIeKTpODUIBHBIN KaTalus.
OcCHOBHBIH KaTanus.

Pasoen 3. Teopemuueckue ocHo8bL Oeticmeuss MemaiioKOMNIEKCHbIX KAMAIu3amopos.

CTpoeHne KOMIUIEKCOB NEPEXOJHBIX METAUIOB. OJIEMEHTAPHBIE PEAKIUU B
MeTaJIJIOKOMITJIEKCHOM KaTtanuze. Knaccuduxanus nurannoB. HomeHkiaTypa KOMIUIEKCHBIX
coeaunenuii. [Ipasusno 16/18-31eKTpoHOB.

Pa3zoen 4. Mexanuzmvl peakyuti MemanioKoOMnieKCHO20 Kamanusa.

MexaHu3MBbl KIIIOYEBBIX pEaKLUN METAUIOKOMIUIEKCHOTO KaTajau3a (IIPUCOEAUHEHME,
JUCCOLMAlMs W 3aMelIeHHEe JIMTaHIO0B, TOMOJIUTUYECKOE MPHUCOEAUHEHHE, OKUCIUTEIbHOE
NPUCOETUHEHNE, BOCCTAHOBUTEIIBHOE SJIMMHUHUPOBAHKE, BHEJPEHUE, 0- U 3 SITUMHUHUPOBAHUE,
BHEIIHSSI HYKJICO(UITbHAS U AJIEKTPOUIbHAS aTaKa).

MexaHu3Mbl BaXKHEUIINX MPOMBIIIJIEHHBIX PEAKIMHA METAUIOKOMIUIEKCHOTO KaTajau3a
(ruapupoBaHue, H3OMepu3alus OJePUHOB, OIUTOMEpPHU3ALUS U TMONUMEpH3anus oJie(UHOB,
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JTUCIIPOTIOPIIMOHUPOBAHKE, OKUCIICHNE, TPUCOCTIMHEHHUE MPOTOHOJOHOPHBIX BEIIECTB K KPATHBIM
CBSI3M, CHHTE3bl HAa OCHOBE OKHCH YIJIEpoJia, KpOCC-COUETaHWE). DHAHTUOCEIEKTUBHOE
TUIAPHUPOBAHHUE.

Pa3zoen 5. Illpomviuinennvle npoyeccwl, kamanusupyemvie KUCIOMAMU U OCHOBAHUSIMU.

Tunbel peakMOHHBIX Y3JI0B I KaTaJUTHYECKUX mporeccoB. OcoOeHHOCTH BbIOOpa
MaTepUaoB JUIsl U3TOTOBIICHUSI PEAKTOPHOTO 000pYAOBaHU. Y THIIN3AlUS KaTaIlu3aTOPOB.

Pazoen 6. Ilpumenenue  MemanioKOMNIeKCHO20 — Kamaiuza 8  NPOMbIUIEHHOU
OpP2aHU4ecKolt XUMUU.

OO6mue 0COOCHHOCTH TEXHOJOTHYECKUX TPOIECCOB METAIOKOMIUICKCHOTO KaTan3a
(KOHCTPYKIIMH PEAKTOPOB; TPEOOBAHUS K KOHCTPYKIIMOHHBIM MaTepHasam; cermaparus, peruki i
yTHIIM3anus Kataim3aTtopoB). Hawmbonee 3HauyMMble MPOMBIIIICHHBIE MPOIECCHl (OKCOCHHTES,
KapOOHUJIMPOBAHNE METaHOJIA, CEIEKTUBHOE OKHCIICHUE JTUJICHA B alleTaJIbJIETH]I, OKHCICHUE
[IUKJIOTEKCaHa, SMOKCUANPOBAHKUE OJICPUHOB, OJIMTOMEPHU3AIMs dTUJICHA, YHAHTUOCEICKTUBHOE
TUIPUPOBAHUE).

4. O6beM yueOHOI TUCIUIIHHbI

) Beero 1 CemecTphl >
Buabl yueOHoii padboThI - AlflaIL - AISIaIL - Alslan'

OO0masi Tpy10€eMKOCTb M CHUILTHHBI

6 216 4 144 2 72
10 y4eOHOMY ILIAHY

KoHTakTHasi paboTa ayIMTOPHbIE 3aHATHS 2,36 | 85 142 | 51 (094 | 34
6 mom uucie 6 popme npakmuueckoit noocomoexu| 1,30 | 47 0,58 21 | 0,72 26
Jlexnun 0,25 9 0,25 9 — —
[Tpaktrueckue 3ansatus (113) 1,64 | 59 1,17 42 | 0,47 17
8 mom uucne 8 popme npaxmuuecxou noocomosxu | 0,83 | 30 | 0,58 21 | 0,25 9
JlabopaTopnsbie 3ausartus (JIab) 047 | 17 — — 1047 | 17
8 mom uucine 8 popme npakmuuecxou noocomosxku | 0,47 | 17 — — 1047 ] 17
CamocrosiTesibHasi padoTa 264 | 95 158 | 57 | 106 | 38
KonTakTHas camocTosiTenbHas paboTa 0,4 — 0,4
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 57 57 B
TUCIUAIIINHEBI 2,64 1,58 1,06
[ToaroroBka K BBIIOJHEHUIO J1a00PaTOPHBIX paboT 376 o 376
W COCTaBJICHUE OTYCTOB
Bua konTpoJs:
3auer ¢ OEHKOI + + — — + +
IK3aMeH 1 36 1 36 — —
KonTakTHas paboTa mpoMeKyTouHas aTTecTalus 1 0,4 1 04 | —
[ToaroroBka K 3K3aMeHy 35,6 35,6 —
3auer
Bupa uToroBoro KOHTpoJIs: JK3aMeH .
¢ OI[EHKOI1
Beero I CemMecTpbl >

B e0HoIi pado
bl yH€OHOU Pa0dOTHI 3E Ac:p. 3E Achp. 3E Ac:p.

OO0masi Tpy10eMKOCTb M CHUILIHHBI

6 162 4 108 2 54
10 Y4eOHOMY IJIAHY

KonrakTHasi pa6oTa ayiMTOPHbIE 3AaHATHSA: 2,36 [ 63,75| 1,42 |38,25| 0,94 | 25,5
6 mom uucie 6 hopme npaxkmuuecxkou noocomoexu| 1,30 |35,25| 0,58 |15,75| 0,72 | 19,5
Jlexnun 025 16,75|025|6,75 | — —

[Tpaktrueckue 3ansatus (113) 164 (4425 1,17 | 31,5 | 0,47 | 12,75

6 mom yucie 8 gpopme npaxmuueckou noocomosxu | 0,83 | 25,5 | 0,58 |15,75] 0,25 | 9,75
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IIpooondicenue madbauyvi

JlabopaTopnsbie 3ansatust (J1ab) 0,47 (12,75 — — 10,47 12,75
8 mom uucie 8 hopme npakmuueckou noocomosexu | 0,47 | 1275 — — 10,47 12,75
CamocrosiTejibHas padoTa 264 |71,25| 1,58 (42,75| 1,06 | 28,5
KonTakTHas camocrosiTenbHas paboTa 264 | 03 | 158 | — |106 | 0,3
CaMoCTOsATEIPHOE U3YUCHHUE Pa3/IesioB 42.75 42,75 o
TACIATUINHEI
[ToaroToBKa K BBIOJHEHUIO J1A0OPATOPHBIX pabOT 98.2 o 8.2
U COCTABJICHUE OTUYETOB ! !
Bua koHTpoOJIA:
3audeT ¢ OLIEHKOM + + — — + +
9K3aMeH 1 27 1 27 — —
KoHTtakTHas paboTa mpoMeKyTOUHast aTTeCTallUs 1 0,3 1 0,3 o —
[ToaroroBka K ’K3aMeHy 26,7 26,7 —
3auer
Buja nTOroBoro KOHTpoOJIs: 9K3aMeH .
¢ OIIEHKOI

AHHOTanuA padoyeil NpOrpaMMspl JUCHHUIJIMHBI
«Mexanuzmvl XuMuuecKux peakyuil 6 paoy apomMamuyeckKux coeOuHeHuin)
(b1.B./1B.02.01)

1. Heap AUCHMILUIMHBI — YrayOJeHHE 3HAHWM, YMEHUU, BIaJeHUN U (QOpMHUpPOBAHUE
KOMIIETEHIIMH B 00JacTM MEXaHM3MOB OpPraHMYECKHX pEaKIUi B psjay apoOMaTHUYECKUX
COCIMHEHUH, B3aUMOCBS3€M «CTPYKTypa — METOJ CHHTE3a — CBOICTBa» apOMaTUYECKHX
COCIMHEHU.

2.B pe3yabrare u3y4YeHHs] JUCHMILIMHBI O00yYamloluiics 1O mNporpamme
MArMCTPATyPhI 10JI7KeH:

Obnadamye cleayoOMUMU KOMIIETEHIIUAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

[1K-3.1; IIK-3.2; 1IK-3.3; T1K-4.1; T1K-4.2; T1K-4.3; [1K-5.1; I1IK-5.2; TIK-5.3.

3namy:

— COBPEMEHHOE COCTOSHUE TEOPUH MEXAHU3MOB OPraHUYECKUX PEAKLIUN;

— COBpEMEHHbIE (PU3UKO-XUMHUYECKHE METO/Ibl, UCIIOJIb3yEeMbIE JUIsl YCTAaHOBJICHUSI MEXaHU3MOB
peaKkuuii;

— OCHOBHBIC THUIIBI MEXaHU3MOB PEAKLIUM B PNy apOMaTUYECKUX COCIUHECHUM.

Ymems:

— TPOBOAMUTH aHAINU3 HAYYHOM JINTEPATYpPhl B 00JIACTH COBPEMEHHOM OpraHN4eCcKOi XMMHH;

— IpeamnojiaraTb BO3MOXKHBIE IIyTH NPOTEKaHUS OPraHUYECKOM peakIHW Ha OCHOBAaHUH
COBOKYITHOCTH DKCIIEPUMEHTAJIbHBIX JAaHHBIX.

Bnaoempy:

— MeToJamMHu paboThl € HAYYHO-TEXHMYECKOM, CIpPaBOYHOW JMTEpPaTypod M 3JIEKTPOHHO-
OMOIMOTEYHBIMH PECYpCaMu MO TEOPETHUYECKUM M MPAKTHUYECKUM acleKTaM OpPraHUYecKOu
XUMUU;

— TEOpPEeTHMYECKUMHU OCHOBAMM COBPEMEHHBIX (PM3UKO-XMMHUECKUX METOJIOB aHaJlM3a CTPOCHHUS
Y CBOMCTB OpPraHUYECKHUX BEIIECTB.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Paszoen 1. Tunvr mexanuzmos peaxyuii u ux kiaccuguxayus. Cnocodvl ycmanosnenus
Mexaunu3zmMos8 peaxyuti, NpUMeHeHUe CO8PeMeHHbIX PUBUKO-XUMUYECKUX MeMOO08 aHANU3A

1.1. HomenknaTypa MEXaHU3MOB PEAKIIH.

Jucuuminza «MexaHu3Mbl XUMUYECKUX PEAKIUI B Py apOMaTUYECKUX COECIUHEHUI
U €r0 CBSA3b C JIPYTUMH JAUCHUILTUHAMU TTpodmist. OnpeneneHne NOHATH «MEXaHU3M PEeaKLUum».
3HayYeHUE MPEJICTABICHU 0 MEXaHU3MaX PEaKIMid B OpraHuuE€CKOM CUHTE3E.

Tunbr mexanusmoB peakiuil. [loHstne 00 »sneMeHTapHOW CTaauu, OJHO- U
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MHOTOcCTaguiHbIe npoueccel. [[IoHATHS «MHTEpMEIUAT» U IIEPEXOAHOE COCTOSTHUEY.

Kunernueckue M TepMOAMHAMUYECKHUE AaCMEKThl MPOTEKaHUs peakuuii (ypaBHEHUS
'ammera u Tadta). Mcnonb3oBaHHE H30TOMHO-MEUEHBIX COCAMHEHMH MpU HCCIEAOBAHUU
MexaHu3MoB. Brnusnue pactBoputens. CTepeoXMMHUYECKHE AaCMEeKThl MPOTEKAHUS PEAKIUH.
Hcnonb3oBaHue «IOBYHIEK) U1 KOPOTKO KMBYIIUX TPOMEKYTOUHBIX COCIUHEHUM.

Hcnonp3oBaHue BCTpedyHOro cuHTe3a. [lepekpecTHble M KOHKYPUPYIOIIKE IPOLIECCHI.
Karanutuueckne mnporeccel, o0mmii u crnenuduydeckuii katanu3. Ilpumenenue dusuko-
XUMUYECKUX METOJIOB aHANIM3a JIJIsl U3YUCHUSI MEXaHU3MOB PEaKIIHil.

Pazoen 2. Dnekmpogunvrnoe apomamuueckoe 3amewerue

2.1. O600meHHBIN MexaHu3M SEAT.

DOnexTpoUIbHOE apoMaTUYecKOoe 3aMelleHHue, TUnbl MexaHu3dmoB. CyOcTparbl u
peareHThl.

OO0001IeHHBI MeXaHU3M 3JIEKTPOYUILHOTO apOMAaTUYECKOro 3aMelleHus, M- U O-
KOMIUIEKChl. OpueHTanus 3IeKTpOQUIBHOrO 3aMeIleHHs] M PEaKUMOHHAs CHOCOOHOCTh
3aMelieHHbIX ~ OeHzonoB.  M3omepusi  o-komruiekcoB.  MHTepmperanuss — OpHUEHTALUU
AIIEKTPOPUIBHOTO 3aMEIEHUs ¢ MO3ULUU TEOPUU MOJIEKYJISIPHBIX opOuTtaneil. MonekymspHbie
opOUTaTM MOHO3aMEIICHHBIX OEH30JI0B, pacmpeaeneHue miuotHocty B3MO u ero cBs3p ¢
OpHUEHTALUEM.

2.2. OCHOBHBIE PEAKIIUU APOMATHUECKOTO IEKTPOPHILHOTO 3aMEIICHHUS.

OCHOBHbBIE peakKLUU AIIEKTPOPUIBHOTO AapOMATUYECKOrO 3aMellleHusl (HUTpPOBaHUE,
raJIoreHUPOBaHKe, AlMJIMPOBAaHUE, AIKUIUPOBaHue, cylnbdupoBanue). s kaxmoi u3 peakuui
paccMmaTpuBaeTcs JAe€TalbHbIi MEXaHU3M, KHHETUYECKHUE OCOOEHHOCTH.

Pa3zoen 3. Hykneoghunvrnoe apomamuueckoe 3ameujenue

3.1. MexaHu3M 3 TMMUHUPOBAHUS -ITPUCOCTUHECHHUSI.

CnocoObl reHepanuu JerupoOeH3ona U ero crpoeHue. OpHEHTHUPYIOIIee BIUSHUE
3amecTutenei. [loBeaeHne KOHIEHCUPOBAHHBIX KapOo- U TeTEpOapOMaTHIECKUX CyOCTPaTOB.

3.2. AHMOH-paiuKaIbHBIN MexaHu3M Srnl.

Cy0cTpathl, HyKJI€O()HIIBI U CTIOCOOBI HHUITUHUPOBAHUS.

3.3. bumonexynspHbI MEXaHU3M MPUCOECTUHEHUS-DTUMUHUPOBAHUS SNAT.

AnnoHHble G©-KOMIUIEKCHI. KHHETHMYECKHe acHeKThbl, OOIIMKA OCHOBHBIM KaTallu3.
Kommnekcsr CepBuca u Meiizenreiimepa. IlpumeneHne komiuiekcoB MeiisenreliMepa B
OopraHuyeckoM cuHre3e. OpHueHTHpYIOIlee BIUSHUE 3aMECTUTENEH.

MonekynsipHble T-OpOUTaIN apeHOB.

3.4. Bukapuno3Hoe HyKJIeopUIbHOE 3aMeIeHUE.

Cybctpatsl u pearentsl. [Ipumenenne B opranndeckoM cuHTe3e. Mexanusm ANRORC.
[TeperpynnupoBku JJumpota u Kocra-Caruryninuna.

3.3. MoOHOMONEKYSPHBIN MEXaHU3M HYKJI€O(UIHLHOTO apOMaTHYECKOTO 3aMEIIEHUSI.

B3anmoneiicTBue conel apeHana3zoHusa ¢ ocHoBaHusIMHU JIprouca. Karanusz consimu mMenu
(I), SET-mexanusm. Peakuuu 3anameriepa u [llumana.

4. O0beM y4eOHOH JUCHHIJIMHBI

O0beM TMCUMILTHHBI
Buabl yueOHoii padoThI 3E Axkana. | Actp.
4. 4.
OO01masi Tpy/10eMKOCTh JHCHMILJIMHBI 10 Y4eOHOMY IJIAHY 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,42 ol 38,25
6 mom uucie 8 hopme nPpaKmuyecKoil n0020moeKu 0,58 21 15,75
Jlexnun 0,25 9 6,75
[Tpaktuueckue 3ansatus (I113) 1,17 42 315
8 MOM UHucie 8 hopme NPaKmueckol no020moeKu 0,58 21 15,75
JlaGoparopubie pabotsl (JIP) — — —
CamocTosiTe1bHAs1 padoTa 3,58 | 129 | 96,75
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IIpooondicenue madbauyvi

KoHTtakTHas camocTosTenbpHas pabora 358 0,4 0,3
CamocrosTenbHOE U3YYEHHUE Pa3esioB TUCIUILIMHEI ’ 128,6 | 96,45
Bua koHnTpoJs:

3auyer ¢ OLEHKOI + \ + \ +
Bua uTOroBoro KOHTpoJIs: 3a4er ¢ OLEHKOI

AHHOTanuA padoyeil NPOrpaMmMbl AU CUUNIMHBI
«Xumus u mexnonocus yenepooHsbIX HAHOMAMEPUAI0e»
(b1.B./[B.02.02)

1. Ieanb AMCHMILIMHBI — YTITYOJICHUE 3HAHHUH B 00J1aCTH MaTepUAIOBEICHUS YTIIEPOTHBIX
MaTepHaJIOB U HaHOMATEPHAIOB, (PU3UYCCKUX M (PU3UKO-XUMHUYECKHMX METOJOB HCCIEIOBAHUS
CTPYKTYPhl W CBOMCTB; O3HAaKOMJICHHE€ C COBPEMEHHBIMU TEXHOJOTHUAMH IOTYyYCHUS
HAHOMATepHaOB U OO0JacTSIMH HMX MPUMEHEHHS, CBSI3aHHBIX C YHHUKAJIBHOCTHIO CBOICTB
YTJIEPOIHBIX HAHOMATEPHUAJIOB.

2.B pe3yabraTre u3yYyeHHs JAUCHUILUIMHBI O0y4yawuIWiicsi 1O MNporpaMmme
MarucTpaTrypbl 10JKeH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

ITK-3.1; T1K-3.2; T1K-3.3; [1K-4.1; T1K-4.2; I1K-4.3; TIK-5.1; T1K-5.2; [TK-5.3.

3uame.

— YHHUKaJIbHOCTb CBOMCTB YIJIEpOAHBIX HAHOMATEPHAIIOB, pa3MepHbIe 3P PEKTHI MPH Mepexoie K
HaHOMAacIITabaM;

— METOABl HCCIENOBAaHUS TBEPAOrOo Tena, (U3UYECKHE OCHOBBI METOJOB HCCIEAOBaHUS
HaHOMAaTepHaIOB (METOJOB 30HJOBOM MHKPOCKOIHU, OHJICKTPOHHOM MHUKPOCKOIIUU U
JOTIOTHUTEIFHBIX K HEW METOZ0B, pAMaHOBCKOM CIIEKTPOCKOINH, TU(PPAKIIMOHHBIX METOJIOB);

—  BUJBI YIIIEPOIHBIX HAHOYACTHII, OTIUYHS B UX MOP(OIIOTHH;

— OCHOBBI CTPYKTYPBI, METO/IOB MOJIYUYEHHUSI U XUMUHU (YIIIEPEHOB;

— OCHOBBI CTPYKTYPBI, METOJIOB MOJIYUYEHHUSI U XUMUU YTIIEPOTHBIX HAHOTPYOOK;

— OCHOBBI CTPYKTYphl, METOAOB TMOJYy4YeHHs W XuMmuH TpadeHa U TpadeHonoqo0HbIX
MaTepHaJioB;

— 00J1acTU IPUMEHEHHUS YTJIEPOIHBIX HAHOYACTHIL;

—  COCTOSIHHE MCCJIEIOBAHUN U MOJIOKEHNE PHIHKA YIJIEPOAHBIX HAHOYACTHII.

Ymemn:

— OCYIIECTBIATH PAIMOHAIBHBIA BHIOOP KOMIUIEKCA METOJIOB aHalIM3a ISl KOPPEKTHOTO
HCCIICIOBAHUS HAHOOOBEKTOB;

— aHaANM3WpPOBaTh HEAOCTATKM U TMPEHMYIIECTBA TEXHOJIOTUYECKUX CXEM IMOJIy4eHUs
YTJIEPOTHBIX HAHOYACTHIL;

— BBIOMpaTh CrOCOOBI (DYHKITMOHAIM3AIUN U BUJ YTIEPOIHBIX HAHOYACTHUIL JIJIT KOHKPETHBIX
obracteli MPUMEHEHNUS;

— aHaJU3UPOBATH OTHOCHUTENIbHYIO NMPUMEHHMOCTb YIJIEPOAHBIX HAHOYACTHI] ONPEIAEICHHOTO
BHJIa JUTSI pa3pabOTKU MaTeSpHalioB U yCTPOIMCTB;

— W3y4YaTh HAyYHO-TEXHHYECKYI) HH(POPMAIIMIO, OTECYSCTBEHHBIM M 3apyOEKHBIH OIBIT IO
TEMAaTHKE UCCIICIOBAHHUS.

Brnaoemy:

— COBPEMEHHOUN TEPMHUHOJIOTHEH, OTIPEICIISIONICH CBOMCTBA YIIIEPOHBIX HAHOYACTHII;

— HAy4YHO-TEXHHMYECKOH MH(]OpMaIHel OCHOBHBIX HANIPABIEHUHN Pa3BUTH HAHOTEXHOJIOTUH;

— CHOCOOHOCTBIO MPOTHO3UPOBAHUS CTPYKTYPHI U YPOBHS CBOWCTB YIIIEPOJHBIX HAHOUACTHI] B
3aBUCUMOCTH OT CII0c00a MoTydeHus;

— TEOPETHYECKUMH OCHOBAMH COBPEMEHHBIX HHCTPYMEHTAJIbHBIX METOJOB HCCIIECIOBAHUS
YIIEPOIHBIX HAHOYACTHII;
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— HaBbIKaMH BbIOOpa MPHUPOJABI MOBEPXHOCTHBIX (DYHKIIMOHAIBHBIX TPYNIl ¥ CIOCOOOB
(GyHKIMOHATU3AIMY B 3aBUCIMOCTH OT TEXHOJIOTHUECKOW 33/1auu;

— HaBbIKaMHM OIIPENEICHUS THUIA YIJIEPOJHBIX HAHOYACTUL, HauOoJiee NPUTOJHBIX MJIs
KOHKPETHBIX 00JIacTeil MpUMEHEHHUS;

— HaBBIKAMH CHCTEMaTH3allMU JIMTEPATYpHBIX JAHHBIX U1 BbIOOpa Hambosee aKTyalbHOTO
HaIlpaBJICHUS PAa3BUTHUS HAYYHO-UCCIICAOBATEILCKUX U TEXHOJIOTHYECKUX PadoT.

3. KpaTkoe coaepkaHue JUCHUILINHBI

Beeoenue.

[Ipenmer, wnenp ¥ 3a4aydl  JUCUUIUIMHBL. MeCTO JUCHHUIUIMHBI B  CTPYKTYpe
po(hecCHOHANLHOM MOATOTOBKH. Y4eOHas TuTeparypa mo Kypcy.

Paszoen 1.

AnnotpornHele  MOAM(MUKALMU yIIIepoAa B MPHUPOJE, HX CTPOCHHE U CBOMCTBA.
YranepoaHsle HAHOTPYOKU U HAHOBAJIOKHA, (hyisiepenbl. Mopdosorust yriepoaHbIX HAHOYACTHII,
uX (pU3NYECKHEe CBOWCTBA, KIIACCH(PHUKAIIHAL.

DNEeKTPOHHBIE, TOBEPXHOCTHBIC U TEINIO(PU3NYECKUE CBOWCTBA YIIIEPOIHBIX HAHOYACTHII.

Pasoen 2.

Ouznyeckue U (HU3NKO-XUMHUUECKHE METOJIbI UCCIEeIOBAaHUS CTPYKTYphl. MacuitabHble
ypoBHU HuccienoBanus. Kiaccudukanus MeTofoB. MeToabl CKaHHUPYIOMIEH 30HIO0BOU
(TYHHENbHOHM, aTOMHO-CHJIOBOM, OJM)KHETOJNIBHON) MUKPOCKONUU. MeTolbl MPOCBEYHBAIOIICH
AIIEKTPOHHON MUKPOCKOIHH ¥ AJIEKTPOHHON Tu(pakiuu. MeTonbl CKaHUPYIOMIEH 3IEKTPOHHOM
MUKPOCKOIIUU U COMPSHKEHHBIX METOIOB (JIOKAJIbHBIN 3JIeMEeHTHBIN aHann3, Oxe-CreKTPOCKOMuUs
U 7p.) Meronbl CHEKTPOCKONMHHM KOMOWHAIIMOHHOTO paccesHus. JnppannoHHbIE METOIBI
HCCJICTOBAHMUS.

Pa3zoen 3. @ynnepensi

Hctopusi oTKpeITUA, YHUKaIbHOCTh. Kiaccubukanus v OTIMYUTENIbHBIE CTPYKTYPHBIC
npusHaku QysuiepeHoB. MeTosbl CUHTE3a U pa3eieHus. DJIeKTPOHHbBIE CBONWCTBA.

Xumust ¢ymnepeHoB. DyiepeH Kak 3MeKTpoHoAeHUIMTHAS CTpyKTypa. CrnocoObl
GyHKIMOHATU3AMUH (PYIUIEPEHOB.

Ob6nactu npuMeHeHus QyIepeHoB. DIeKTPOHUKA. MeauIHa.

Pazoen 4. Yenepoouwvie nanompyoxu

Hctopust OTKpBITHS, YHUKaIbHOCTh. Kiaccupukamus U OTIUYNTENbHBIE CTPYKTYpPHBIE
MpU3HAKU. DJIEKTPOHHBIE CBOICTBA.

Metoapl cuHTE3a W pasleneHMs. TepMHUuYecKMe M IUIa3MEHHble MeTonabl. Merton
XUMHUYECKOT0 OCa)KJIeHUs U3 ra3oBoil ¢a3bl. Katanuszaropsl. Hocurens u akTuBHas a3za. YcioBus
npoeneHus npoueccoB. CBA3b METOAA CUHTE3a U CBOMCTB YIJI€pOIHBIX HAHOTPYOOK.

XuMusi yriepoaHbIX HaHOTpYOOk. [loHM)KEHHas 1O CpaBHEHUIO C (QyJIEpeHOM
peakinoHHas crocoOHocTh. Ponb nedexktoB. CHHTETHUECKUE MOAXO0/bI K (YHKIMOHATH3AIMH.

Pazoen 5. I'paghen u epaghenonooobHvie mamepuanvi

HcTtopus OTKpBITHS, YHUKaIbHOCTh. Kiaccuukanus U OTIMYUTENbHBIE CTPYKTYpPHBIE
npu3HaKu TpadeHONoA00HBIX MaTepHajoB. ODJEKTPOHHBIE CBOICTBa, ONTHYECKHWE CBOWCTBA.
Mertoab! uaeHTU(DUKALTUH.

Mertoap! cuaTe3a. Metoas! cyxoi akchonuaruu. [lomydeHrne BOCCTAHOBIEHHOTO OKCHIA
rpadena. [lonydyenue rpadena u3 coeauHeHuit BHeApeHUs. MeToabl MpsMOi 3Kc(oaranuu.

Tepmuueckue metoibl. dU3NUECKOe U XUMUYECKOE OCaXICHHUE U3 ra30BOi (a3bl, METO
MOJIEKYJISIPHBIX ITy4KOB. PocT Ha kapOuje KpeMHUS.

Cunre3 rpadeHa METOJOM IMOJMKOHJCHCAIMH MOJUIUKINYECKHX apOMaTHUYECKUX
COCIMHEHU.

I'padenononoOubie MaTepuansl. Oxcua rpadena, rpadan, Groprpaden. I'ekcaronanbHbIM
HUTPHU O0pa U Ipyrue CIOUCThIe KPUCTAILIBL.

CBs13b METOJIOB CHHTE3a U CBOMCTB rpad)eHONO0T00HBIX MaTEPHATIOB.

Paszoen 6. Obnacmu npumenenus yenepoonvix HaHouacmuy

YHUKaIBHOCTh CBOWCTB B TEpPCHEKTUBE oOjacTedl npumeHeHUs. CpaBHHUTEIbHAS
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XapaKTEPUCTUKA CBOKCTB YIJIEPOIHBIX HAHOYACTHLL.

Komnosunmonnsie Matepuansl. Onpenenenus. CrnocoObl moiydeHus. MexaHU3MBI
YIPOYHEHUS.

Ancopbentsl. Hocurenu karanu3aTopoB. A3poreiiu.

O6nacTH mnpuUMEHEHHS B XUMHUYECKMX HUCTOYHMKax Toka. CynepKoHAEHcaTop U
NICEB/IOCYTIEPKOHIEHCATOP. AKKYMYJIATOPHI U OaTapen. BogopoaHbie TOIIMBHEBIE 3JIEMEHTHI.

Menuuunna. AnpecHasi 10CTaBKa JIEKapCTB.

OO0nmacTi IPUMEHEHUS B JIEKTPOTEXHUKE. Y TICPOAHBIN TPoBOA. [Ipo3pauHbie JEKTPOIBL.

Ob6nacTy mpUMeHeHusl B cucteMax o0paboTku MHGopManuu. YTIepOAHbII TPaH3UCTOP.
CnuHTpoHHKa. ONTO3JEKTPOHUKA (THIBI  YCTPOMCTB, HEPCHEKTUBHOCTb  YIJIEPOIHBIX
HaHOYACTHII).

Cocrosiaue pa3paOOTOK U BHEIPEHUS YIIEPOJHBIX HAHOYACTHIL. JlMHAMUKA TATEHTOBAHUS
U myOonuKanuid. YpoBeHb TOTOBHOCTU TEXHOJIOTUN. [IpuMepsl mpakTH4eckoro MCHoib30BaHuUs B
npoMblnuieHHOCTH. [IpensTcTBus kK BHeApeHUIO. [lepcrieKTUBHI.

4. O6beM yueOHOI TUCIUIIHHbI

O0BbeM THCHUILTHHBI
Bujbl yueOHol padoThl 3E Akan. | Acrtp.
4. 4.
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 YYeOHOMY MJIAHY 5 180 135
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 2,36 85 63,75
6 MOM HUCTIe 8 hopme nPAKMUUECKOU NOO20MOBKU 0,5 18 13,5
Jlekuun 0,25 9 6,75
[TpakTnueckue 3austust (I113) 2,11 76 o/
8 MOM Huce 8 hopme NPAKmu4eckKol n0020MmoGKuU 0,5 18 13,5
JlaGopaTtopHsie padoTs (JIP) — — —
CamocrosiTejibHas padoTa 2,64 95 71,25
KonTakTHas camocTosiTenpHas padoTa 0,4 0,3
2,64
CamocTosTenpbHOE H3YUCHUE Pa3/IesIOB TUCIUILIHHEI 946 | 70,95
Bua kouTpoJs:
3ader ¢ oneHKOI + | + | +
Buj MTOrOBOro KOHTPOJIS: 3a4er c oneHKo

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«Texnonozua npoOyKmoe 0CHOBHO20 OP2AHUYECKO20 U HEPMEXUMUUECKO20 CUHM E3a)
(b1.B./[B.02.03)

1. Heap AMCHMNJMHBI YIUIYONEHHWE 3HAHWNA CTYACHTOB O TEXHOJOTHSIX IMPOIYKTOB
OCHOBHOTO OPTaHUYECKOT0 U He(hTEXHMHUECKOTO CHHTE3A.

2.B pe3yabraTe u3yYyeHHs JAUCHUILUIMHBI O0y4YyawuIWiicsi MO MNporpaMmme
MAaTHCTPATYPHI T0JIKeH:

Obaadoams cleayOIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:
ITK-3.1; TIK-3.2; T1K-3.3; I[1K-4.1; T1K-4.2; I1K-4.3; TIK-5.1; T1K-5.2; T[TK-5.3.

Buame:
— TEXHOJIOTHMH MPOW3BOJCTBA IIMPOKOTO CIIEKTpa IPOJYKTOB OCHOBHOTO OPTaHUYECKOTO W
HEe(PTEXMMHUUYECKOTO CHHTE3a;
— UX anmnapaTtypHoe opopMIIeHHE.

Ymemn:
— YUTaTh U CTPOUTH MPUHITUTHAIBHBIC TEXHOJIOTHICCKHE CXEMBI.

Bnaoemy:
— HaBBIKaMH aHAJIN3a JJOCTOMHCTB M HEJOCTATKOB AJIbTEPHATHBHBIX TEXHOJIOTHH;
— HaBBIKaMH OIICHKH HAIIPABJICHUN COBEPIIICHCTBOBAHUS CYIIECTBYIOIIUX U MIEPCIIEKTUB.

3. Kpartkoe conep:xaHue THCUMIIAHBI
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Pazoen 1. Ilpoyeccvl npouszsoocmea npocmulx 3¢pupos

[Iponiecchr  B-okcmankunupoBanus. HaydHele  OCHOBBI, HCXOAHBIE  BEIIECTBA,
KaTaJau3aToOpbl, THUIBl PEAKIMOHHBIX Y3JI0B M TEXHOJIOT'MH IPOU3BOJICTBA MOHOAJIKHIOBBIX U
MOHOAPHIIOBBIX 3()UPOB ITUIICHIIINKOJIS.

[Ipouieccyl OKMCIEHHUS U AHOKCUAWpOBaHUS osiepuHOB. HaydHble OCHOBBI, MCXOJHBIC
BEIIIECTBA, KaTaJU3aTOPhl, TUIBl PEAKIIMOHHBIX Y3J0B M TEXHOJOTMU IMPOU3BOACTBA OKCHIOB
STUJICHA U MPOMHIIEHA, OKCUJIOB CTUPOIA, o-osiepuHoB Ci2-Ci6 U TIUIMAONA.

ITponecchr O-ankunupoBanusi. HaydHble OCHOBBI, HCXOJHBIC BEIIECTBA, KATAIU3aTOPHI,
TUIBI PEAKI[MOHHBIX Y3JI0B M TEXHOJOTMH IPOU3BOJICTBA aHM30JIAa M METHJI-TPET-aIKUIOBBIX
3¢upoB.

Pazoen 2. Ilpoyeccvl npouzsoocmea cioicHvix 2¢pupos

[Tponeccrr sTepudukanyu. Hayunbie 0CHOBBI, HCXOJHBIE BEIIECTBA, KATATU3aTOPbI, TUIIBI
PEaKIIMOHHBIX Y3JI0B M TEXHOJIOTUU MPOU3BOJICTBA CIIOKHBIX 3(pUpoB annpaTu4ecKux CIUpTOB U
KapOOHOBBIX KUCIIOT.

[Ipouieccyl BUHIWJIMPOBAHUS M OKUCIUTENBHOTO coueTaHusi. HayuyHble OCHOBBI, HCXOTHBIC
BEIIECTBA, KATaJIM3aTOPhl, THUIBI PEAKIUOHHBIX Y3JII0B W TEXHOJOTMH TPOU3BOICTBA
BUHUJIAIIETATA.

[Ipoueccrl P-okCHANKMIMPOBAHUS KapOOHOBBIX KHCJIOT M UX aHruapunoB. Hayunsbie
OCHOBBI, HCXOJHBbIC BEIIECTBA, KAaTaJIM3aTOPbl, THUIbl PEAKIIMOHHBIX Y3JI0B M TEXHOJOTUU
MPOM3BOJICTBA MOHO- U JMALIETATOB YKCYCHOM KHCIIOTHI.

[Ipoueccyl kapOOKCUIMPOBAaHUSA CHOUPTOB. HaydHble OCHOBBI, MCXOJHBIE BEIIECTBA,
KaTaJIn3aTOpPbl, THIBl PEAKIMOHHBIX Yy3JI0B M TEXHOJOTMM MPOHM3BOJICTBA METWI- H
3TUI(OPMHATOB.

Pazoen 3. Ilpoyeccvl npouszsoocmea kapOOHOBbIX KUCIOM U UX AHSUOPUOOS

[Ipoueccet  okucnenuss mnapaduHoB. HaydHble OCHOBBI, MCXOAHBIE BEIIECTBA,
KaTaJIn3aTOPhI, THUIBI PEAKIIMOHHBIX Y3JIOB U TEXHOJIOTUU MPOHM3BOJICTBA YKCYCHOH KHCIOTHI U
anupatrueckux kucaot C7-Coo.

[Tponeccrr okucnenns HagTeHOB. HayuHbBIe OCHOBBI, HCXOTHBIE BEIIECTBA, KATAIN3AaTOPHI,
THUIIBI PEAKLIMOHHBIX Y3JI0B U TEXHOJIOTUHU MPOU3BOCTBA AUKAPOOHOBBIX KUCIIOT.

[Ipomiecchl OKMCIIEHUS apOMAaTHYECKUX coelWHeHHid. HaydHble OCHOBBI, HCXOJIHBIC
BEIIIECTBA, KaTaJIu3aToOpPbl, TUIIbl PEAKIIMOHHBIX Y3JI0B M TEXHOJIOTUU MPOU3BOJICTBA (PTAIEeBOro U
MaJIeMHOBOT'O aHTUAPUIOB, OCH30MHON U TepedTaeBON KUCIOTHI U €€ TUMETHUIIOBOTO 3dupa.

IIponiecchl  okucieHus: aneranpiaeruaa. HayuyHble OCHOBBI, HCXOJHBIE BEIIECTBa,
KaTaJIn3aTOPhI, TUIBI PEAKIMOHHBIX Y3JIOB U TEXHOJIOTUH MPOHM3BOJICTBA YKCYCHOH KHCIOTHI U
YKCYCHOT'O aHTUAPHUIA.

[Ipomecchl nmermapatanui  YKCYCHOW KHCIOTHL. HaydHble OCHOBBI W TEXHOJIOTUH
IPOM3BOJICTBA YKCYCHOTO aHTUpUIA.

Pazoen 4. Ilpoyeccvl npouzsoocmea cnupmos u 2nuKonetl

IIponieccer  runpparamuu  onepuHOB. HaydHble OCHOBBI, MCXOJHBIE BEIIECTBA,
KaTaJIn3aTOPBI, THITHI PEAKIIMOHHBIX y3JIOB U TEXHOJIOTHH POU3BOICTBA cTUpTOB C2-Cay.

[Ipomiecchr  ruapaTanMu  o-OKCHIOB. HaydyHBle OCHOBBI, HCXOJIHBIC BEIIECTBA,
KaTaJIn3aTOPhI, TUIBI PEAKIIHOHHBIX y3JI0B IPOU3BOACTBA STUJICH- U TIPOMUICHTIUKOJICH.

[Tpornecchr ruapupoBaHyst KapOOHOBBIX KACIOT M UX CJIOXKHBIX 3(prupoB. HaydHbIE OCHOBHI,
UCXOJIHBIE BEIECTBA, KaTaJIu3aTOpPbl, TUIIbI PEAKIIMOHHBIX Y3JI0B U TEXHOJOI'MU MPOU3BOICTBA
crupToB C1o-Cas.

IIponiecchl ruapupoBaHus OoKcuia yriepoaa. HaydHble OCHOBBI, MCXOJHBIE BEIIECTBA,
KaTaJIn3aTOPBI, THITHI PEAKIIMOHHBIX y3JIOB U TEXHOJOTHH IPOM3BOJICTBA METAHOIIA.

IIporiecchl ruapUpoOBaHUS ajbAeruaoB. HaydHble OCHOBBI, MCXOJHbBIE BEIIECTBA,
KaTaJIn3aTOPBI, THITHI PEAKIIMOHHBIX y3JIOB U TEXHOJOTHH IIPOM3BOICTBA OyTaHOIA.

Pa3zoen 5. Ilpoyeccovt npoussodcmea anv0e2udos u KemoHos

[Ipoueccrl neruapupoBaHus, OKUCICHHUSI U OKUCIUTEIHHOTO JETUAPUPOBAHUS CIIUPTOB.
HayuHble 0CHOBBI, HICXO/IHBIE BEIIECTBA, KATATU3aTOPHI, THUITHI PEaKLIMOHHBIX Y3JI0B U TEXHOJIOTHH
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NPOM3BOJICTBA (pOopMaibIeTuaa U areTaibIeTrua.
[Tpoueccer ruapodopmunrpoBanus onehuHoB. HaydHble OCHOBBI, UCXOIHBIC BEIIECTBA,
KaTaJIn3aTOPhI, THITHI PEAKIIMOHHBIX Y3JIOB U TEXHOJOTHH IPOU3BOJICTBA MACIISTHOTO aJIbJICTHUIA.
[Tpoueccer okucnenus oeuHoB. HaydHbIe OCHOBBI, UCXOTHBIC BEIIECTBA, KATATH3ATOPBI,
THUIIBI PEAKIIMOHHBIX Y3JI0B U TEXHOJIOTUHU MPOU3BOJICTBA alleTalbJICTU/Ia U aKPOJICHHA.
[Iporieccel pa3nokeHus THIPOIIEPOKCH 1A KyMoa. HaydHble OCHOBBI, THUITBI PEAKITMOHHBIX
Y3JIOB M TEXHOJIOTUH MPOU3BOCTBA (PEHOIIA U alleTOHA.
4. O0beM y4eOHOMH JUCIHUIJIMHBI

O0beM TMCUMILTHHBI
Buabl yueOHoii padoThI 3E Akan. | Acrtp.
4. 4.
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4eOHOMY IJIAHY 5 180 135
KonTakTHas padoTa ayIuTOPHBbIE 3aHATHUS: 1,89 68 51
6 Mom uucie 6 hopme nPpaKmuuecKoili n0020moeKu 0,83 30 22,5
Jlexnun 0,25 9 6,75
[TpakTnueckue 3anstust (I113) 1,64 59 44,25
8 moMm yucie 8 hopme npaKmu4eckol no020moeKu 0,83 30 22,5
JlaboparopHsie paboTsl (JIP) — — —
CamocrosiTesbHasi padoTa 3,11 112 84
KoHnTakTHas camocTosTelbHas paboTa 0,4 0,3
3,11
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 1116 | 83,7
Bua konTpoJs:
3ayeT Cc OLlEHKOI + ’ + ’ +
Bujx UTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOM

AHHOTanus pado4eil NPOrpaMMsbl AU CHHUILIMHBI
«@Domonuka xpomogopnuix coeounenuit» (b1.B./[B.03.01)

1. lesp AUCHUILUIMHBI — OOECTIEUUTh 3HAHUSMHU TIO OCHOBHBIM THIIAM, CTPOCHHUIO U
CBOMCTBaM OCHOBHBIX KJIACCOB XPOMO(OPHBIX CHCTEM; CHHTETUYECKHX WyTeH MOIydeHUs
XPOMO(OPHBIX CUCTEM, BO3MOXXHOCTSAMHU yIpaBieHUs] (POTOXUMUUYECKUMH U (HOTODUZHUECKUMU
CBOMCTBAaMHM 3a CYET BapHalldd CTPYKTYpbl XpPOMO(OPOB H BBEACHHEM MOAXOISIINX
3aMecTUTeNe B HUX; oOecneunTh HH(OpManueld MO OCHOBHBIM 00JacTsM MpUMEHEHUs
(OTOAKTUBHBIX XpOMOGOPHBIX CUCTEM; HAYYUTh INIAHUPOBAThH, OPTaHU30BBIBATH U OCYIIECTBIISITh
o100p XpoMOGOPHBIX CUCTEM JIJISl ONIPEICTICHHBIX TPUMEHEHUH U pa3padaThiBaTh MOIXO/bI K MX
CUHTE3Y.

2.B pe3yabraTe u3yYyeHHs JAUCHUILUIMHBI O0y4yawlIWiicsi MO mNporpamme
MArucTpaTypsbl J0JKeH:

Obraoamse cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

IIK-2.1; [IK-2.2; TIK-2.3; TIK-4.1; T1K-4.2; I1K-4.3; T[1K-5.1; [TK-5.2; TTIK-5.3.
Bname.
— OCHOBHBIE KJIACCHI XpOMO(OPHBIX CUCTEM,
— METOJIbI MOJIyYeHHUsl HanboJiee BaKHBIX KJIAacCOB XpoMO(OpoB,
— OCHOBHBIE MTPOILIECCHI, TPOTEKaroIIre Mpu (HOTOOOTYUEHUH B XPOMOGOPHBIX CUCTEMAX;
— OCHOBHBIE METO/IbI YIIPABIICHHUSI CBOMCTBAMH (DOTOAKTUBHBIX XPOMO(GOPHBIX CUCTEM;
— OCHOBHBIE 00JIACTH MPUMEHEHHS (POTOAKTUBHBIX XPOMO(DOPHBIX CUCTEM;
— OCHOBHBIC TCHJICHIINH PA3BUTHUS XUMHUHU (POTOAKTUBHBIX XPOMO(DOPHBIX CUCTEM.

Ymemn:

— TPOBOAWUTH AHATU3 BO3MOXHBIX (DOTOAKTHBHPYEMBIX MPOIECCOB HA OCHOBE CTPYKTYpPHI U
COCTaBa OPraHUYECKOTO XpoModopa;
—  TPEIOKUTH CHHTETHYECKHE TOIXOJIbl K TOJYYCHUIO Pa3IMYHBIX THIOB XPOMO(OPHBIX
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CHUCTEM;

—  OPEJIOKHUTH METOAbI (U3UKO-XMMHUYECKOTO aHalln3a JIsl BhIABICHUS (DOTOMHAYIIUPOBAHHBIX
CBOMCTB XpOMO(OPHBIX CUCTEM;

—  TOPeIOKUTh U 00O0CHOBATh MOJIXOIAIMIMKA TUIM (DOTOAKTHBHBIX XPOMO(GOPHBIX CHUCTEM IJIf
KOHKPETHBIX MPAKTUYECKUX MPUMEHEHHH.

Braoemy:

— 3HaHUSMU O CTPYKTYpE U CBOMCTBAaX ()OTOAKTUBHBIX XPOMO(OPHBIX CUCTEM;

—  METOJOJIOTUYECKUMH MOAXO0AAMHU K MOIYYEHUIO (POTOAKTUBHBIX XPOMOGOPHBIX CUCTEM;

— MEeTOoJaMH aHaju3a CTPYKTYPhl (POTOAKTHUBHBIX XPOMOGOPHBIX CUCTEM;

— CIHOCOOHOCTBIO M TOTOBHOCTHIO K OCBOEHHUIO HOBBIX METOJOB IMOJyYeHHUS M aHaIu3a
(OTOAKTHBHBIX XPOMO(OPHBIX CUCTEM.

3. KpaTkoe cogepkaHue JUCHUILINHBI

Pasoen 1. Beeoenue. OcrosHble nOHAMUA.

1.1 Omnpenenenue xpoMoQopHBIX cucteM. OCHOBHBIE THUIBI XPOMO(]PHBIX CHCTEM.
OCHOBHBIE TIPOLECCHI, O0YCIOBICHHBIE B3aMMOACUCTBUS XPOMOGOPHOH CHCTEMBI CO CBETOM.
[Tornomienue cBeta u oTpaxkenue. [lornomienne ceta u paccenBanue. BeiHyX1eHHOE U3MEHEHUE
ugera. [lornomenue ceeta u smuccus. [lornouienue cBeTa U NEPEHOC FHEPTUU.

OcHOBHbBIE THUIIBI TEXHOJOTHYECKHX TPOIECCOB, OCHOBaHHbIE Ha HCIOJIb30BAHUU
XPOMO(OPHBIX CUCTEM. MaHHUITYIMPOBaHUE CBETOM (MOHHUTOPEI, Tajorpadusi, onTudecKas 3armch
uHpopMannu). BeIHYXI€HHOE W3MEHEHHE IBeTa (CEHCOPBI, ONTHYECKHE IIMH3bI, CPEICTBA
3aIUTHI JOKYMEHTOB, YMHBIC OKHA U 3€pKaia). DMHCcHs cBeTa (oTOemuBareiu, (pryopecieHTHbIC
KpacuTenu, OMOJIOTUYECKUE MapKephl, MEAUIIMHCKAsT TUarHocTHKa). OTpakeHue (OKpaliMBaHue
TKaHu, Oymaru, BOJIOC, IIJIJACTMACChI, KPACUTEId B IMHILIEBOM MPOMBIIUIEHHOCTH). llepenoc
sHepruu ((OTOKOMUpOBaJIbHAS TEXHHUKA, JIa3epHbIE MNPUHTEPHI, (HOTOXMMHYECKHE CHUHTE3BI,
dboTomonumepu3zanus, cBeTo o bl). Ilepenoc anexrpona (conHeunsie 6arapeu, HOTOBOJIBTANKA,
(oTokaranus).

Pa3zoen 2. Opeanuueckue nomunoghopoi

2.1TIponiecc oSMHccHM CBETa, KOHKYPEHTHBIE (OTOMHAYIIUPOBAHHBIE MPOIECCHI.
OcHoBHble THUNBI (uyopodopoB. BnusHue CTpyKTYpHBIX (aKTOpoB Ha (HIyOpECUEHIUIO
(MPOTSKEHHOCTh CHCTEMBI, JKeCTKOCTh CTPYKTYpBI, MpUpOasl 3amectuteneit). dmyopodopsl,
ucnyckatomue B UK-o6mactu.

Arperatsl kpacuTtenei U ux JromMuHecueHuusa. Tunsl arperaroB. Mogenu MaxkPes-Kama.
Metoapl TOCTPOEHUsSI arperatoB. Arperanusi TeTepOIUKINYecKHX Kpacutened. CMemaHHas
arperanus. O0IacTH UCIOIb30BaHUS arperaum.

ConpBaroxpoMusm u nedextockonus. [IpuMeHeHue COMbBATOXpOMHU3MA TIPH aHAIN3E
xuakocten. OyopeciieHTHbIE TEPMOMETPBI Al OMOJIOTHYECKUX O0OBEKTOB.

Jlazepsl Ha OpraHMYecKuX KpacuTessix. OpraHudeckue CHUHTHIUIATOPHL. OnThuueckue
oTOenMBaTeNy.

2.2 ®ayopodopel B MemunuHe W Omosiormu. DIyOpecleHTHAs CIEKTPOCKOIIHS,
dyopecuieHTHBIE  peareHTBHl.  DiyopeclieHTHbe peareHThl. DioyopeclieHTHbIE  OenKwu.
MonekynsapHas auarHoctuka. @OIyopeclieHTHbIE METKHM ¢ 30HIbl. MeTOasl BBEIACHUS
OpraHMYECKHUX KpacuTelned B coctaB Ouomosiekyn. (OCHOBHBIE O0OJACTH HUCHOIB30BaHUS
bayopodopor B 6uonoruu u meaunuHe (cekBerupoBanue JJHK, IT[P). O6nactu mpumeHnenus B
MEJUIIMHE TUAarHOCTHKA, JIEYCHUE.

Pasoen 3. Memannoopeanuueckue coeounenus

3.1 DnekTpoHHBIE TMEpPEeXOoAbl B METALNIOOPTaHWYECKUX COeAMHEHUAX. lIporecchl
JIOMUHECIEHIINM, TIepeHoca 3apsja M IepeHoca DJJeKTpOHAa B  METaJUIOKOMIUIEKCaXx.
Mertannoopranu4eckie KOMIUIEKChl S-METaioB (nMuTui, Oepunuit). Mertamioopranndeckue
KOMIUIEKCHI p-MeTajuioB (Oop, amoMuHuil). MertamioopraHuueckue KOMIUIEKCH d-MeTaioB
(uMHK, kaaMui, kKo0anbT, Meab). OCHOBHBIE CMOCOOBI yHpaBlieHUs (OTOTFOMUHECIICHTHBIMU
XapaKTepUCTUKAMU (byopecteHTHBIX KOMILJIEKCOB s-, p-, d-371eMeHTOB.
DIIEKTPOTIOMUHECLICHIIMS, AIIEKTPOIIOMUHECIICHTHBIE MaTepHalibl. KOMILIEKChI peIKO3eMeNbHBIX
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MeTaIyIoB. «O(PdEeKT aHTeHHb. TpH TpyHmbl JAHTAHOWIOB. JIMraHABI JUIsl PEelKO3eMETbHBIX
MeTayuIoB. VICroNb30BaHME KOMIUIEKCOB PEIKO3EMENbHBIX METAUNIOB B  HMMMYHOAHAIU3E,
OMOaHATUTUYECKUX HCCIIEIOBAaHUSAX, BKIIIOYAIOUIMX aHAIU3 HYKJICHMHOBBIX KHCIOT, OeloK
OenkoBbIe U aurana peuentopusie B3aumoaeiicteusi, JJHK u PHK uccrnenoBanus B o6pasuax Ha
OTpe/IeNIEHHBIX HOCUTENSX (B MPOOMpPKaxX, Ha MUKPOILIAHIIETAaX, HA MUKPOUYHUIIaX, HA TUCKaX U
T. 1.).

Pazoen 4. Domoxumuueckue peakyuu

4.1 Knaccuduxanus (OTOXMMHUYECKUX peakiuii. 3aKOHbI (OTOXUMHUH. DJIEMEHTApHBIE
akTel  Qoroxumuyeckux peakuui. Ilytm  nporexkaHuss  (HOTOXMMHUYECKUX  pEaKLUH.
®oroxumuueckas E,Z-uzomepusanus aqikeHOB.

4.2 ®oTOXMMHUYECKUE MEPUIIUKINYECKHE PEaKIUU: TEOPETHUYECKHUE BOMPOCHI, MPUMEPhI
NEPUIUKINYSCKUX PEAKIUH. DIEKTPOIMKIHIECKUE PEaKIIH, CATMATPOITHBIEC ITePETPYIITUPOBKH,
IU-T-METaHOBasl meperpynnupoBka. DoToxumus KapOOHWIBHBIX COCAMHEHUH, (POTOXUMUS
A30TCO/ICPIKAIINX OPTAaHUYECKIX COSAMHEHHM.

Pazoen 5. @omoxpomnvle coeounenus

5.1 Onpenenenrie  GOTOXpOMHON  peakuuu. Tunbl  (HOTOXPOMHBIX  TEPEXOIOB.
Xapakrepuctuku (HOTOXpoMHON peakuud. OCHOBHBIE KIAcChl (POTOXPOMHBIX COETUHEHHIA.
CrupwioBeie npousBogHbie. [urerapmwmrensl. OcHoBanust [ludda. Crnuporuaponu3uHbL.
Cnuponupansl u cnupoHadTokcasuHbl. ben3o- u Hadromupansl. Dynbrugsl. BuomoreHsl.
Metonbsl cuHTe3a (OTOXPOMHBIX COCIWHCHUH. BIMSHHE CTPYKTYphI, THUIA H TIOJOXKCHHS
3aMmecTuTeneld Ha (POTOXpPOMHBIE XapaKTepUCTUKH. DPOTOXUMUYECKAsT YCTOMUNBOCTh. OCHOBHBIE
nporeccel poroaerpaganuu. Tepmoxpomusm. [IpumeHerne GoTOXpPOMOB B MPOMBINUIEHHOCTH
(JTMH3BI, KOCMETHKA, O€30MaCHOCTb, MEPEKIIOYATEIH, ONITUYECKAs TaMSTh).

Pazoen 6. Opeanuyeckue npogooHuxu

6.1 Uto Takoe opranuyeckas 3JeKTpOHHKA. OTKpPHITHE MPOBOJUMOCTH OPTaHHYECKHX
nouMepoB. OpraHuveckue MPOBOJHUKHA. XapaKTEPUCTUKUA MPOBOJAUMOCTH Pa3IUIHBIX THITOB
MOJIMMEPHBIX, OJMTOMEPHBIX W MOJIKYJSIPHBIX MPOBOAHUKOB. Ilpupoma aieKTpoHHOMH
NOJIBM)KHOCTH ~ OPraHMYECKHMX  MarepuanoB. Pemokc-monmmepsl.  HuzkomomnexyssipHbIe
MPOBOAHUKU. METOAbl TONyYEHUS TMOJMMEPHBIX TMPOBOJHUKOB. MeTonbl OpraHU3aluu
HU3KOMOJIEKYIISIPHBIX TTPOBOJHUKOB B MPOBOSIINE MaTepraibl. VCroap30BaHNE MPOBOISIINX
MaTepuajoB B KayeCTBE KOMIIOHEHT OJJIEKTPOHHBIX YCTPOWCTB, MPOBOJSIIMX JJIEMEHTOB B
Ononornyeckux ycrporictBax. OpraHn4eckue CBETOAHO/IbI.

6.2. TuodeHoBbIE MPOU3BOIHBIE. METO/BI CHHTE3a 3aMEIICHHBIX THO()EHOB, BBEICHUE
3amectuTenei. OnTH4ecKre CBONCTBA, CIOCOOHOCTh K 00pa30BaHUIO TPUILJIETHBIX COCTOSHUM.

Pa3zoen 7. Onmuueckue u sn1ekmpoxumuyeckue cencopbvl

7.1 OmpesienieHne ONTUYECKOTO CEHCOopa KaK yCTpoHcTBa. THIIBI CEHCOPHBIX YCTPOMCTB.
KoMMoOHEHTHI ONTHYECKUX CEHCOPOB. THUIBI ONTUYECKUX CHUTHANIOB JIJIS 3aITUCH aHATHUTHYECKOMN
uH(pOpMaLUH.

MonekynsipHbIii CEHCOp — aKTHUBHBIM SJ€MEHT CEHCOPHBIX YCTPOWCTB M MaTepUajoB.
[lpupoga ONTHYECKOTO CHTHAJAa B MOJIEKYISIPHOM CeHcope. THIBI penenTopoB, THIIBI
dyopodopo. CriocoOsl couetanusi GpryopodopoB u perentopoB. OIyopeciieHTHbIE peareHThI
JUTST aHATUTHYECKOTO aHaJTN3a.

DNEeKTPOXUMHUYECKHE CEHCOPHI. TeXHOJIOTHYeCKUe CEHCOpHBIE ycTpoiicTBa. CeHCopHI A
ouoxumun. Onroasl. OTHOPA30BBIA ONTOAHBIN MaTeprasl. ONTOAHBIC TITIAHIICTHI.

4. O0beM yueOHOI TUCIUIIHHBI

O0beM JUCHUTIITHHBI
Buabl yuedHoii padoThI 3E Axkapn. | Acrp.
q, q.
OO01asi TPy10€eMKOCTh IMCHMILUIMHBI 10 Y4€OHOMY IJIAHY 5 180 135
KonrakTHasi pa6oTa — ayIMTOPHbBIE 3AHATHS: 1,42 51 38,25
6 MoM Hucie 6 hopme nPpaKmuuecKkoli n0020moeKu 0,5 21 15,75
Jlexun 0,28 10 7,5
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IIpooonoicenue mabauysl

[Tpaktrueckue 3ansatus (113) 1,14 41 30,75
8 MOM Hucjie 8 hopme NPaKmueckol no020moeKu 0,58 21 15,75
JlabopaTtopHsie paboTsl (JIP) — — —
CamocrosiTejibHasi pa6oTa 2,58 93 69,75
KoHTakTHas camoctosiTenbHas pabora — —
2,58
CaMocCTOsITeIhHOE U3YUCHUE PA3/ICTIOB IUCITUTUIMHBI 93 69,75
Bua koHTpoJIA:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMeXyTOYHAsl aTTECTaIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buj HTOroBOro KOHTpOJIS: JK3aMeH

AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILIMHBI
«lIpoekmuposanue annapamog nPuUPOOHBIX IHEPZOHOCUM ENell U Y2/1ePOOHBIX MAMEPUAIOE
Ha ocHoge mamemamuueckux mooenei» (b1.B./1B.03.02)

1. leab AMCHUIVIMHBI — TOBBIIIEHHE HAYYHOH W METOJOJOIMYECKOW KOMIETEHIHH
MarucTpaHTa, HEOOXOAUMBIX JJISl PEUICHUs MPOPECCHOHATBHBIX 3a/1a4, CBA3aHHBIX C BBIOOPOM U
pacyeToM TEXHOJIOTMYECKHX allaparoB XUMUUYECKONW TEXHOJIOIMU IPUPOAHBIX SHEPTOHOCUTENIEH
u yriepoanbix MarepuanoB (II9 m YM) Ha Ga3ze oOmielt MaTeMaTHUEeCKOW MOJEIM TEIIO-
MaccornepeHoca ¢ UCTOYHUKAMH, KOTOpas MO3BOJISET MPEICTaBUTh MOJENb almapaTa J0oro
TUIIAa KaK €€ YaCTHBIN Cilydail; OCYyILECTBICHHE BbIOOPA TEXHOJIOIMYECKOTO allapara Ha OCHOBE
aHaJu3a KUHETHKH, TEPMOJMHAMUKH, YCIOBHI Macco- U TEIUIONEPEeHOCa B MPOEKTUPYEMOM
anmapare.

2.B pe3yabrare u3y4YeHHs] JAUCHMILIMHBI oOydawummiics 10 mNporpamme
MATHCTPATyPhI J0JIKeH:

Obnadamye cleayOMUMU KOMIIETCHIIMSAMU U UHAUKATOPAMH UX TOCTH)KEHUS:

[1K-2.1; [IK-2.2; 1IK-2.3; TIK-4.1; T1K-4.2; T1K-4.3; [1K-5.1; I1IK-5.2; TIK-5.3.

3namy:

— TPUHLMIIBI MOCTPOEHHs] MaTepUalIbHOro OajlaHca, HEoOXOIUMbIE Al MaTeMaTU4YecKOro
MOJIETTMPOBAHUS PEAKTOPA;

— IDPUHLHMIBI TOCTPOEHMSI TEIJIOBOro OajaHca, HEOOXOIUMBIE Ui MaTeMaTHYeCKOIo
MOJIETTMPOBAHUS PEAKTOPA;

— OCHOBHBIE XapaKTEPUCTUKU MMPOTOUYHBIX PEAKTOPOB BBITECHEHHUS U CMEILIEHUS KaK yCTPONCTB
CO CTAllMOHAPHBIM PEKUMOM PabOThI U IEPUOTUUECKOTO PEAKTOPA;

— TPUHLHMIBI YCTAHOBJIEHMS THUIIA PEAKTOpA 10 "XOJ0IHOM Moaenun",;

— OJIHOIapaMETPUYECKasi MOJIENb HENIPEPHIBHOIO PEAKTOPA BEITECHEHUS;

— SYEEYHYIO MOJEJIb HEPEPHIBHOIO PEAKTOPA BBITECHEHUS.

— JIByXIapaMeTpuyecKas KBa3UTOMOI€HHAs MaTeMaTH4ecKas MOJIENIb HEMPEPHIBHOTO PeakTopa
BBITECHEHHS CO CTAllMOHAPHBIM CJIOEM KaTaln3aTopa;

— MaTeMaTU4yecKre MOJIENH alapaTroB i1 MHOTO(a3HbIX MPOLECCOB;

— MareMaTU4ecKyI0 MOJENIb KaMepbl KOKCOBaHUS KaMEHHOYTOJIbHOMN IIUXTHI.

Ymems:

— TI0JIb30BaThCS METOJaMU TOCTPOEHHUS MaTepuaibHOro OanaHca, HEOOXOIWMBIMH ISt
MaTEMaTUYECKOTO MOJEINPOBAHMS PEAKTOPa;

— TI0Jb30BaThCsl METOJAaMM  IOCTPOEHHsI TEIUIOBOro  OanaHca, HEOOXOJUMBIMHM  JUIs
MaTeMaTUYECKOTO MOJEIMPOBAHUS PEaKTopa;

— TPOBOAMUTH CTATUCTUUYECKYIO 0OpaOOTKY KPUBBIX OTKJIMKA Ha BBOJI Tpaccepa;

— T0JIb30BaThCs 3HAYEHUEM KPUTEPUs MEKIIE IS OLIEHKH BKJIaJa 0OpaTHOIrO MepeMelINBaHus B
THJIPOAMHAMUKY anlapaTa BEITECHEHHUS;
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— TNpUBOIUTH OOIIee ypaBHEHHE TEIUIOBOTO M MaTepUAILHOTO OajlaHCa K YaCTHBIM CIIydasM
U/ICTbHBIX U PEabHBIX PEaKTOPOB;

— BBIOMpaTh KOHKPETHYIO MOJETbh PEaKTOopa M PAacCUMTHIBATH €r0 OCHOBHBIE pa3Mephl ¢
UCIIOJIb30BAaHUEM BBIUUCIUTEIIBHBIX METOJOB.

Braoemy:

— MareMaTW4YecKMMH MeToJaMHd B  oObeMe, HeOoOXOAMMOM Ui  MaTeMaTH4ecKOoro
MOJICJIMPOBAHMS U PELICHUs 3aay IPOEKTUPOBAHMS;

— T[porpamMmMaMM pemeHus cucteM JudQepeHIUalbHbIX M airedpanyeckux ypaBHEHUH
MaTepHaIbHOTO U TEIUIOBOTO OAJIAHCOB;

— crmocobaMu CTaTUCTHYECKOW 00pabOTKH SKCIIEpPUMEHTANbHBIX JAaHHBIX, MOJYYCHHOW Ha
"X0JI0OJHON MoIenn";

— METOJMKOM KOpPpEeKLUUU MaTeMaTHUYeCKHX MOJeJIel ammapara Ipyu HEBO3MOXHOCTH JOCTUYb
3aJJaHHBIX TApaMETPOB IpoIiecca.

3. KpaTkoe coep:kaHue M CHUIIINHBI

Beeoenue.

OCHOBHbIE TIOHATHSL.

Pa3zoen 1. Bvi600 u ananuz obwux ypasneHuti HeCmayuoHapHo20 meniomMacconeperoca ¢
UCTNOYHUKAMU.

[TocTpoenne ypaBHEHHs MaTepHaIbHOTrO OanaHca ¢ UCTOYHHUKOM. [lepeHoc BemiecTBa 3a
cueT MOJIEKYJIspHOM aud@y3un M KOHBEKUUH 4Yepe3 BbIICICHHBIH aHU30TPOINHBIA 00BEM
IPOCTPAHCTBA, B KOTOPOM IMPOTEKAET CIIOKHAS XUMUYECKask PEaKiys Kak HCTOYHHK KOJINYEeCTBA
BEIIIECTBA.

[Tpumenenne Teopemsr OcTporpaackoro-I'aycca k ypaBHEHHIO MaTepUaIbHOTO OanaHca ¢
IPUBEJCHUEM UHTETrPaJIoB 110 MOBEPXHOCTH BBIJIEIIEHHOTO IPOCTPAHCTBA K €r0 00bEMY.

[TocTpoeHne ypaBHEHHUS TEIUIOBOro OanaHca ¢ MCTOUYHUKOM. llepeHoc Temsa 3a cuer
TEIUIONPOBOAHOCTH M KOHBEKIMM Yepe3 BbIIEIECHHBIH aHU30TPOMHbIM 00BEM MPOCTpPaHCTBA, B
KOTOPOM TPOTEKAET CIIOKHAs XWMHUYECKash peakiusi ¢ HEHYJIEeBBIM CYMMapHBIM TETUIOBBIM
s dexTom.

[Tpumenenne Teopembl OcTporpajackoro-l'aycca K ypaBHEHHIO TEIUIOBOTO OajaHca ¢
NPUBEJCHUEM UHTETPaJIOB 110 MOBEPXHOCTH BBIIEIIEHHOTO IPOCTPAHCTBA K €r0 00bEMY.

BriBos1 001MX ypaBHEHUH MaTepUaIbHOIO U TEIIOBOro OanaHcoB. CBA3b MEXKY HUMHU.

OneHka OCHOBHBIX pPa3MEpPOB KOJOHHBIX M EMKOCTHBIX amnmapaToB CMELICHUS MU
BBITECHEHHSI.

Pa3zoen 2. Mamemamuuecrkoe moodenupogarue uoeaibHbix peakmopos.

OCHOBHBIE XapaKTEPUCTHUKU TPOTOYHBIX PEAKTOPOB BHITECHEHHS W CMEIICHHS Kak
YCTPOMCTB CO CTallMOHapHBIM pPEXKUMOM pabOThl U MNEPUOJUYECKOr0 HECTAlHOHAPHOTO
YCTpOMCTBA.

MaremaTnueckass MoOJENb HENPEPhIBHOTO pPEakTopa WAEANbHOTO CMEUIeHHsS Kak
0e3rpaIueHTHOTO anmapara. PeanbHble HEPEPhIBHBIE PEAKTOPhI CMEMICHHSI, TIPUOIIKAIOIIHECS
K wujeanpHOW Mojenud. MarepuanbHbli U TemioBoil OamaHcel. Koppekuus monenu mnpu
HEBO3MOXKHOCTH JOCTIKEHHS 33JaHHOM IMPOU3BOIUTEIIEHOCTH PEaKTopa.

MaremaTHueckasi MO/IeTb HEIIPEPHIBHOTO PEAKTOpA MJI€AIbHOTO BhITeCHEHMS. PeanbHble
HETPEPHIBHBIE PEAKTOPHI BRITECHEHHS, MPUOIMKAIONINECS K UICATBHON Moien. MaTepualibHbIH
U TemiuoBoil Oamancel. Koppekuuss Mojenu THpu HEBO3MOXKHOCTH JOCTHXKEHMS 3aJlaHHOMN
MIPOM3BOIUTEIIFHOCTH PEAKTOPA.

MaremaTnueckasi MOJAENTb TMEPHOAMUYECKOTO pPEAKTOpa HICAIBHOTO CMEIIEHHUS Kak
HECTAI[MOHAPHOTO  ammapara.  PeajgbHble  TEPHOJMYECKHE  PEAKTOPHl  CMEIICHHS,
npubimKaonmecs K UAeaNbHOM Moaenu. MaTtepualibHbld W TemoBod OanaHchl. Koppekius
MOJIENTN TIPY HEBO3MOKHOCTH JIOCTHKCHUS 33JaHHOW TPOM3BOIUTEILHOCTH PEaKTOPA.

Pasoen 3. Oyenxa cuopoounamuieckoii Mooenu peaibHo2o peakxmopa.

Merton Tpaccepa. Mcronb3oBaHuEe «XOJI0AHOMY» MOJIETH ISl OLICHKH TUAPOIMHAMUYECKOMN
00CTaHOBKH B amnmapare. 3acToiHble 30Hbl. baiimacHble TOTOKH.
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Cratuctuueckass oOpabOTKa KpHUBBIX OTKIMKa Ha BBOJX Tpaccepa. Jlucmepcus
pactipeneneHus BpeMeH npeosiBanusi. Kpurtepuii [lekie.

Paszoen 4. Mamemamuueckoe mooenupoganue HeuoeanbHvix peaKxmopos.

Matemaruueckas MOZENIb HENIPEPHIBHOTO peaKkTopa BbITeCHEHMsI. OIHONapaMeTpuyecKas
mozenb. Mcnonbs3zoBanue kputepus Ilekne Ui OLEHKM BKJIaa OOpaTHOrO NepeMElIMBAHUSA.
MartepuanbHblii ¥ TerioBoi OanaHchl. Koppekuusi Mozienu Mmpu HEBO3MOXHOCTH JTOCTHKEHUS
3aJJaHHOW ITPOU3BOIUTEIILHOCTH PEAKTOPA.

MareMarnueckass MOJEIb HENPEPBIBHOIO PEaKTOpa BBITECHEHMs. SldeedHas MoJenb.
Hcnonp3oBanne kpurepus llexne Juid OLCHKM YHcaa A4YEEK IIOJHOIO IEpPEMEIMBaHUS.
MarepuanbHblii M TelioBoM OanaHchl. Koppekuust Moienu npu HEBO3MOXKHOCTH JIOCTHKEHHSI
3aJaHHOW ITPOU3BOUTEIILHOCTH PEAKTOPA.

JIByxIapaMeTpudeckass KBAa3UIOMOIEHHAs MaTeMaTHYecKass MOJENIb HENPEPbIBHOTO
peaKTopa BBITECHEHNUS CO CTALIMOHAPHBIM CII0EM KaTaau3aTopa. Y CJIOBUSA IPUMEHUMOCTH MOJIENIH.
MarepuanbHblii ¥ TerioBoi OanaHchl. Koppekuust Moienu npu HEBO3MOXKHOCTU JOCTHIKEHUS
3aJJaHHOW ITPOU3BOUTEIILHOCTH PEAKTOPA.

MareMaTHUeCKHEe MOJEIH anmnapaToB i MHOTro(asHbBIX mpoueccoB. CHUCTEMBI «ra3-
KUAKOCTB» U «Ta3-TBEPJOE» C OpPraHM3alMeld B3BELIEHHOIO CJIOSA TBEPABIX yacTull. Mozeinb
IIOBEJCHUS ITy3bIpsl Fa3a B )KUJIKOCTH U B CIIO€ B3BEIICHHBIX TBEPABIX YACTHIL.

Maremaruueckass MOJEJIb KaMepbl KOKCOBAaHUS KaMEHHOYIOJIBHOM IIMXTBHI Kak
IIEPUOIUYECKOr0 PEAKTOPa ¢ MEPEHOCOM TEIUIa TEIUIONPOBOJHOCTBIO YEPE3 CTEHKY KaMepsl U
CJIOU 3arpy3KH.

4. O0beM y4eOHOMH JUCIHIJIMHBI

O0BbeM THCHUILTHHBI
Buabl yueOHoii padboThI 3E Axan. | Acrp.
4. u.
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5 180 135
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,90 68 51
6 mom uucie 6 popme nPaKmuyecKoil n0O20moeKu 0,47 17 12,75
Jlexuun 0,25 9 6,75
[Tpaktuueckue 3austus (I13) 1,17 42 31,5
JlaGopatopusbie pabotsl (JIP) 0,47 17 12,75
8 moMm yuciue 8 hopme npaKmuieckol no020moeKu 0,47 17 12,75
CamocrosiTesibHas padora 2,11 76 57
KonTtakTHasi camocTosiTenbHas paboTta — —
2,11
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIMHBI 76 57
Bua konTposs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 1 0,4 0,3
[ToaroToBKAa K 9K3aMeHY 35,6 26,7
Bu HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«CospemenHble mexXHON02UU OCHOBHO20 OPZAHUYECKO20 U HehmeXxumuuecKkozo CUHme3a)

(F1.B./1B.03.03)

1. Heap aucuHumIMHBI (QOPMHUPOBAHUE Yy BBITYCKHUKA LEIOCTHOTO BOCHPHUATHS
KOMILJIEKCA TEXHOJOTMYECKMX 3HAaHMH B 00JacTH TMPOM3BOJCTBA IPOIYKTOB OCHOBHOTO
OpPraHUYECKOT0 U HEPTEXUMUYECKOT0 CHHTE3a M KOMIETEHIIMH, MO3BOJSIOUIMX OCYILECTBIATh
npoeCCUOHATIBHYIO  JESATEIbHOCTh HAa  NPOMBIIUICHHBIX  MPEINpUsATHSIX, B  Hay4yHO-
HCCJIEIOBATEIbCKUX U MMPOEKTHBIX OpraHU3aIusX.

2.B pe3yabTare u3y4YeHHs] JAUCHMILIMHBI oOydawummiics 10 HNporpamme
MAaruCTPaTypPhI J0JIKeH:
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Obaaoams cleayOmUMU KOMIOETCHIUSIMH U UHAUKATOPAMH UX JTOCTHIKEHUS:
ITK-2.1; TIK-2.2; T1K-2.3; [1K-4.1; T1K-4.2; T1K-4.3; TIK-5.1; T1K-5.2; T[1K-5.3.
3namo:
—  (UBHKO-XMMHYECKHE OCHOBBI IPOIIECCOB MPOU3BOICTBA HEPTEXUMUUECKON MTPOAYKIINH;
— TEXHOJIOTMH OCHOBHBIX OPTaHMYECKUX IMPOITYKTOB.
Ymems:
— BbIOMpaTh ONTHUMalbHOE OOOPYAOBAHHE U PAIMOHATIBHYIO TEXHOJOTHYECKYI0 CXEMY
MIPOU3BOJICTB KOHKPETHBIX KPYITHOTOHHAXHBIX OPraHUYECKUX BEIIECTB.
Braoemy:
— HaBbIKaMH pabOThI C HAYYHO-TEXHUYECKON U CIIPAaBOYHOI JIUTEPATypOii;
— HaBbIKAaMH YTEHHUS M COCTaBICHUS XUMHUKO-TEXHOJIOTUYECKUX CXEM TEXHOJIOTUYECKUX
IPOIIECCOB OPTaHUYECKOTO CHHTE3a;
— METOJaMH aHaJIn3a, BOCIIPUATHUS U OLIEHKH HAYYHO-TEXHUYCCKOW MHPOPMAIUH, TOCTAHOBKU
1eNH U BbIOOpa myTei e€ TOCTHKEHUSI.
3. KpaTkoe conep:kaHue JUCHUILINHBI
Pazoen 1. Ilpoyeccvl npouszsoocmea oxcuoa smujieHa.
O0630p 1 aHaTN3 CYIIECTBYIONINX TEXHOJIOTHIA TPOM3BOJICTBA OKCHIA ATHIICHA.
VYcnoBus M Karaau3aTOpbl OKUCICHMSI STWJIEHA. TEeXHOJOrMHM MPOU3BOJCTBA OKCHJIA
ATHUJICHA TIPU UCTIOJIb30BaHUH BO3AyXa M TEXHUYECKOTO KUCIOPO/Ia.
CoBpeMeHHbIE TeHICHIIUN COBEPILIEHCTBOBAHUS CYIIECTBYIOIUX TEXHOJIOTHH.
Pazoen 2. Ilpoyeccvl npouszsoocmea ayemanvoecuoa.
O0630p 1 aHANMK3 CYIIECTBYIOUINX CIIOCOOOB MPOM3BOACTBA AlleTANIbJETUA U3 STUJICHA U
alieTUiIeHa. Y CIOBUS M KaTalu3aTophl.
TexHnonorun npPoOU3BOACTBA U3 aneTwieHa U dTtuiieHa. COBpeMEHHbIE TEHJICHIIUU
COBEPIIICHCTBOBAHUS CYIIECTBYIOIINX TEXHOJIOTHA.
Pas3zoen 3. Ilpoyeccovt npoussodcmea memanoia.
O0630p 1 aHANIN3 CYIIECTBYIONIUX CIIOCOOOB MOMYyUYEHUSI METAHOJIA.
VYcnoBus u KaTanu3atopbl. TeXHONOTMHM TPOU3BOJACTBA METaHONIA IPH HHU3KOM U
MOBBIIIICHHOM JIaBJICHUU.
CoBpeMeHHbIE TeHICHITUN COBEPILIEHCTBOBAHUS CYIIECTBYIOIUX TEXHOJIOTHH.
Pasoen 4. Ilpoyeccwvr npouzsoocmea smun- u u30nponuIbeH3oua.
O0630p 1 aHaIN3 CYIIECTBYIOIUX TEXHOJIOTHI MPOU3BOICTBA ATUI- U U30MPOMUIOEH30Ma.
TexHonoruu ankwiupoBaHust OeH3osna ojiepUHAMU B TPUCYTCTBUM TOMOTEHHBIX U
TeTepOTreHHBIX KaTaJdu3aToOpOB. YCJIOBHS M TMEPCHEKTHUBHBIE Karanmu3zaTopbl. CoBpeMEHHbBIE
TEH/ICHIIMHA COBEPIICHCTBOBAHMSI CYIIECTBYIOIINX TEXHOIOTHA.
Pa3zoen 5. Ilpoyeccovt npoussodcmea cmupona u Q-memuicmupoia.
O0630p ¥ aHAIN3 CYNIECTBYIOIIMX TEXHOJIOTHUH MPOU3BOICTBA CTUPOJIA U Ol-METHIICTUPOJIA.
TexHONOTHM ASTHAPHPOBAHUS ITHII- U H30MPONIIIOCH301a B CTUPOJ U O.-METHIICTHPOIL.
Xamnkon (Halcon)-iporiecc ai1s coBMECTHOTO IPOM3BOJICTBA CTUPOJIA (O.-METHIICTHPOIIA) U
okcupa mnponwieHa. CoOBpeMEHHbIE TEHACHIIMM COBEPIICHCTBOBAHUS  CYIIECTBYIOIIUX
TEXHOJIOTHI.
Pasoen 6. Ilpoyeccol npouzeoocmea yKcyCcHOU KUCIOMBbL.
O030p W aHaNW3 CYMIECTBYIONIMX IPOMBINUICHHBIX CIIOCOOOB TOJYYECHHUS YKCYCHOM
KHUCTIOTHI.
YcnoBus W KaTaiuM3aTOpbl OKHUCIICHUS JIETKUX IMapa@UHOBBIX YTJIIEBOJOPOJOB U
areTanbaerua U KapOOHUIMPOBAHUS METaHOIA.
TexHOJIOTHH TPOU3BOJICTBA YKCYCHOW KHCIIOTHI M TEHACHIIMHA UX COBEPIICHCTBOBAHMSI.
Pasoen 7. Ilpoyeccol npouzeoocmea smanona u u30nponamHona.
O030p ¥ aHaTN3 CYIIECTBYIONINX CIIOCOOOB MOYYSHHS ATAHOJIA ¥ H30IPOITaHOIA.
YcnoBus u Katanu3aTopbl. TeXHOIOTHH THAPATALMY dTHIIEHA W MPOIUJICHA MPOIUJICHA.
CoBpeMeHHbIE TEHICHIIUN COBEPILIEHCTBOBAHUS CYIIECTBYIOIIUX TEXHOIOTHI.
Paszoen 8. Ilpoyeccwvt npoussoocmasa gpopmanvoecuoa.
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O0630p 1 aHAIN3 CYIIECTBYIONIUX CIIOCOOOB MOTydeHus GpopMabaerusa.

YcnoBus ®W KaTanu3aTopbl JETHIPUPOBAHUS W OKUCIUTEIHHOTO JCTHUAPUPOBAHUS
MeTaHoja. CoBpeMeHHbIE TEXHOJIOTHH CHHTe3a (hopMabIeriia U IMyTH UX COBEPUICHCTBOBAHHUS.

Pasoen 9. Ilpoyeccvl npouzsoocmea sunurayemama.

0O0630p 1 aHaTU3 CYIIECTBYIOIINX CIIOCOO0B MOTYUYSHHs BUHIIIAETATA.

TexHoyorUs TMPOW3BOJICTBA BHHHJIAIETATA M3 alleTUICHA. YCIOBHS M KaTalH3aTOPBI.
TexHonorus Mpou3BOJICTBAa BUHMIIALIETATA U3 TUJICHA. Y CIIOBUA U KaTalu3aTOPbIL.

CoBpeMEHHBIE TCHICHITUN COBEPIIICHCTBOBAHUS CYIIECTBYIOIUX TEXHOJIOTHH.

4. O6beM y4eOHOI JUCIUIIHHBI

O0BbeM JUCHUIIINHBI
Buabi yueOHol padoThl 3E Akan. | Acrp.
4. u,
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 5 180 135
KonTakTHas padoTa ayiuTOpPHbIE 3aHATHSA: 1,42 ol 38,25
6 MoMm uucie 6 hopme nPpaKmuuecKoili n0020moeKu 0,58 21 15,75
Jlexnuu 0,25 9 6,75
[Tpaktnueckue 3anstus (I13) 1,17 42 31,5
8 MOM Huce 8 hopme NPAKmu4eckKol n0020MmoGKuU 0,58 21 15,75
JlaGopaTtopHsie padoTs (JIP) — — —
CamocrosiTesbHasi padoTa 2,58 93 69,75
KoHnTakTHas camocTosiTeNbHas paboTa — —
2,58
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 93 69,75
Bua konTpoJs:
IK3aMeH 1 36 27
KonrtakTHast paboTa MPOMEKYTOUHAs ATTECTALUS 1 0,4 0,3
[ToaroToBKa K dK3aMeHY 35,6 26,7
Buj1 MTOroBOro KOHTPOJISI: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIJIMHBI

«(Du3ul<o-xumultec1<ue M€m00bl uCCﬂEOOﬁaHM}I opanuuecKux coeduuenuﬁ»
(B1.B.JIB.04.01)

1. Heap aucuumiInmHbl — GOpMUPOBaHHE KOMIUIEKCA 3HAHWHA, YMEHUHW U HaBBIKOB B
001acTH METOo0B (PU3MKO-XMMHUYECKOTO aHajln3a, MPUMEHSIEMbIX B TEXHOJIOI'MH OCHOBHOTO
OpPraHMYECKOr0 M He(PTEeXMMHMUYECKOTO CHHTE3a, MO3BOJSIOUIMX BBIMTYCKHUKY OCYILECTBISATH
HAYYHO-UCCIIEJ0BATENIBCKYIO MPO(ECCHOHATBHYIO 1€ TEIbHOCTb.

2.B pe3yabTare wu3y4YeHHs] JUCHHMIUIMHBI oOydawmmiics 10 mNporpaMmme
MArHCTPATyPhI J0JIKeH:

Obaaoams clieqyOIMUMU KOMIETECHIMSIMA U HHIAUKATOPaAMH UX JOCTUKECHUS:

[1K-1.2; TIK-1.3; [IK-3.1; TIK-3.2; T1K-3.3; T1K-4.3.

3namo:

— (UBUKO-XMMHYECKHE OCHOBBI  Pa3IMUHBIX HHCTPYMEHTAJbHBIX METOJOB  aHalln3a,
UCTIOJIb3YEMBIX B TEXHOJIOTHH OCHOBHOT'O OPraHUYECKOr0 U HEPTEXUMHUUYECKOTO CHHTE3a;

— amnmaparypHoe oOopMIIEHHE PA3IHMYHBIX HHCTPYMEHTAIBHBIX (PU3MKO-XHUMHUYECKUX METOJI0B
aHaIIN3a;

— 0COOEHHOCTH METOJMK aHaJN3a U MPUTOTOBJIEHUS 00pa310B;

— uHOQPACTPYKTYpy CHEKTPOB U JAPYTUX OSKCIEPUMEHTAIBHBIX MJAaHHBIX, IOJYyYEHHBIX B
pe3ynbTaTe aHalu3a BEIIECTB, UCIIOIb3YEMBIX B TEXHOJOTMH OCHOBHOI'O OPraHUYECKOTO U
He()TEXUMHUUIECKOTO CHHTE3a.

Ymems:
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—  CaMOCTOSITEIbHO BEIOMpaTh Hanbonee 3pPpeKTUBHBIN I pelIeHUs] KOHKPETHOH 3aa4l METO/T
aHamu3a BEIIECTB, HCIOJb3YyEeMBIX B TEXHOJOTHH OCHOBHOTO OPraHHMYECKOro H
He(TeXUMHYECKOTO CHHTE3a;

— ompenensATh MO JaHHBIM METONOB (U3MKO-XMMHYECKHX AaHAJIN30B CBOWCTBA BEIIECTB,
UCTIOJIb3YEeMBIX B TEXHOJIOTUM OCHOBHOT'O OPTaHUYECKOTO W HE(PTEXMMHUYECKOTO CHHTE3a,
HpeAroaraTb uX CTpyKTypy;

— MPOBOJMTH KOJMYECTBEHHYIO 0OpaOOTKY SKCIEPHUMEHTAJBbHBIX JaHHBIX, IOJyYCHHBIX B
pe3yJbTare aHajIu3a.

Braoemy:

— TMOHATHSAMHU O BO3MOXKHOCTSIX WHCTPYMEHTAJIbHBIX METOJOB aHAlM3a, HCIIOJIB3YEMBIX B
TEXHOJIOTUM OCHOBHOT'O OPTaHUYECKOTO U HEPTEXUMHUECKOTO CHHTE3a;

— HayyHbIMH OCHOBAaMH HWHCTPYMEHTAJIBHBIX METOAOB aHalIM3a C LEIbI0 PELICHUS
BO3HMKAIOMINX 33134 (PU3UKO-XUMHUECKOTO aHAJM3a B TOM YHCIIE, BEIXOISIIINX 32 MPEICIIbI
KOMITIETEHTHOCTH KOHKPETHOT'O HAIPaBIICHUS.

3. Kparkoe conepixanue THCIHILIHHBI

Pa3zoen 1. Beeoenue. Dusuxo-xumuueckue memoosl aHaU3aA.

enp u 3amaun kypca. CBA3b Kypca ¢ OOUIMMM M CHELUANbHBIMU JUCLMIITIMHAMHU.
Knaccugpukamuss meromoB. Coueranwe pasleleHHss M KOHICHTPUPOBAHUS C METOAAMHU
omnpezneneHus. [IpyHIMITBI COCTABICHUS CXEMBI aHAIH3A.

Pa3zoen 2. Memoowt pazoenenus cmecesvix 0opazyos. Xpomamoepagusi.

Meroasl  pazfeneHuss CMECeBBIX 00pas3loB: XUMHYECKUE, (PU3NKO-XMMHUYECKHE,
xpomarorpaduyeckue. Knaccudukanus xpomarorpaguueckiux METOIOB aHAJIH3a, UX CIIEIH(HKA.
OcHoBHBIEe TOHATUS Xpomartorpaduu. OOmue noaXoAbl K ONTUMM3AlMU  Ipolecca
xpomarorpaduyeckoro pazaenenus BemecTB. CrocoObl OCYIIECTBICHUS XPOMATOTPapHIECKOro
nporecca. OcoOEHHOCTH KaUJUIAPHBIX KOJIOHOK. CrIOCOOBI 3JIIOUPOBaHUS BEIIECTB. [leTeKTophI.
['a3oBas, B TOM 4HcIe KamwuisipHas, Xpomarorpadus, >KHUAKOCTHas HOHOOOMEHHas,
AKCKJII03MOHHas xpomarorpdus, BOXX. Hcnonb3oBanue xpomartorpauu B KHHETHYECKHX
WCCIICIOBAaHMSX, B PYTHHHOM aHAJIH3e.

Pa3zoen 3. Cnexmpanvuvie onmuueckue memoosvl anamuza: Y-, euoumasn, HK-
CNEeKMPOCKONUs.

MornexyssipHble CIEKTpbl HoroneHus. OCHOBHbIE 3aKOHBI cBeTonoriouneHus. Crocoobt
OTIpeieNIeHUs] KOHIIEHTPAIIUH BEIIECTB. AHAIN3 MHOTOKOMITOHEHTHBIX cucTeM. KauecTBeHHBIN 1
KOJINYECTBEHHBI aHalu3. OJEKTPOHHBIE, KoJieOaTeNbHble M BpallaTelbHble CIEKTPBI.
OcoOeHHoCTH aHanu3a Mpod B pa3IMYHOM arperaTHOM COCTOSIHUU. AnnapaTypHoe odopmiieHue
MeToloB M obmactu  npuMmeHeHus. Dypwe-mpeobpazoBanne B HK-cnekrpockonum.
WuTepnpeTanus CeKTPOB MPOAYKTOB OCHOBHOTO OPraHUYECKOTO CHHTE3A.

Pazoen 4. Macnummuvie pe3oHancHvle CHeKMpPOCKONUYeCcKue Memoobl.

SAMP-cniextpockormus (IIMP u BC-SIMP), DITP-cnextpockonus. OU3HKO-XUMHUECKHE
OCHOBBI METO/OB. AmnmapatypHoe ocdopmieHue. OCOOEHHOCTM METOAMK aHalu3a |
NPUTOTOBIIEHUST 00pasnoB. MHPpacTpykTypa CIEKTpOB M HMX KOJHYECTBEHHas 00paboTKa.
[TpumeHnenue s uIeHTU(GUKALNN COSTUHEHHH.

Pazoen 5. Macc-cnekmpomempusi.

CriocoObl Macc-CIEeKTPalbHOTO aHajh3a, PErucTpalus W WHTEepHpeTalnys CIEKTPOB.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHaNN3. AnnapatypHoe opopmiieHne. Oco0eHHOCTH METOIUK
aHaJIM3a U IPUTOTOBJICHUS 00pa3lioB. XpoMaTo-Macc-criekTpoMeTpusi. [IpuMeps! HCIIONb30BaHUS
METO/Ia B aHAJIN3€ MPOTyKTOB OCHOBHOTO OPTaHHYECKOTO CHHTE3A.

Pa3zoen 6. Memoowr amommuoii cnekmpockonuu.

ATOMHBIE CIEKTPBl AMHCCHU W TIOTJIOMICHUS. ATOMHO-DMHCCHOHHAsi W aTOMHO-
abcopOuMoHHas creKkTpockonus. Bo3OyxkaeHune mpod B IJIaMEHH, B JyTOBOM U HCKPOBOM
paspsagax. DIEeKTpoTepMHUYecKass aromMu3anus. VHIYKTUBHO CBsi3aHHAs IUIa3Ma. Perucrparus
cnekTpa. Mnentudukanus u onpeaencHue JIeMEHTOB 1o criekTpaM. Pu3ndeckrue 1 XuMHIECKue
nomexu. IlogaBienne MeNaOMKX BIUSHUA MaTPHUIIBI U COMTyTCTBYIONINX 31eMeHTOB. CIIocOObI
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MOJTrOTOBKH TIPOOKI. [IprMeph! HCToTb30BaHMSI METOIOB.

Paszoen 7. Penmeeno-cnekmpanbHvle Memoobi.

®u3MKO-XMMUYECKHE OCHOBBI MeTo/1a. Mcronb3yemast amnmaparypa, 0COOCHHOCTH METO/Ia
(mpuroToBiieHHe MPOO, UCTOYHUK H3IIYUYCHHUs, MOHOXpOMAaTH3alus W3IIydeHus). DyHKIus
paIualbHOTO ATOMHOTO pacrpezieicHus. Vcrnoib30BaHle ee B PEHTITCHOCIICKTPAIbHOM aHAaJIH3¢e
IUIOXO CTPYKTYPHPOBAHHBIX BeHIecTB. [IprMephl MCIONB30BaHUS PEHTTCHOBCKHX METOOB JUIS
aHaJIN3a KaTATUTHYECKUX CHCTEM.

4. O0beM y4eOHOMH JUCIHUIJIMHBI

O0beM TMCUMILTHHBI
Buabl yueOHoii padoThI 3E Akan. | Acrtp.
4. 4.
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IIaHy 2 72 54
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA: 0,95 34 25,5
6 Mom uucie 6 hopme nPpaKmuuecKoili n0020moeKu 0,33 12 9
Jlexnun 0,28 10 75
[TpakTnueckue 3anstust (I113) 0,67 24 18
8 moMm yucie 8 hopme npaKmu4eckol no020moeKu 0,33 12 9
JlaboparopHsie paboTsl (JIP) — — —
CamocrosiTesbHasi padoTa 1,05 38 28,5
KoHnTakTHas camocTosTelbHas paboTa 0,4 0,3
1,05
CaMocTOsITEIbHOE U3YUECHHE PA3/IeJI0B AUCIUILIMHBI 37,6 28,2
Bua konTpoJs:
3ayeT Cc OLlEHKOI + ’ + ’ +
Bujx UTOroBOro KOHTPOJIS: 3adeT ¢ OLEHKOM

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIJIMHBI
«l'ubKue memoowvl ananu3za 6 MmexnHoa02udecKux Uccaed06anuax
npupooOHbIX IHEpzoHocumerneil u y2inepoonsvix mamepuanos» (b1.B./[B.04.02)

1. Heap aucuumiInmHbl — GOpMUPOBAHUE KOMIUIEKCA 3HAHWH, YMEHUH U HaBBIKOB B
001acTH METOJIOB (PU3MKO-XMMHUYECKOTO aHaIM3a, NPUMEHSIEMbIX B TEXHOJOIMH NepepadOTKU
IPUPOJHBIX JHEPrOHOCUTENEH U YIJIEPOAHBIX MaTEepHalioB, MO3BOJISIOMIUX BBITYCKHUKY
OCYILECTBIISATh HAYUHO-UCCIIE0BATENBCKYIO MPO(HECCHOHAIBHYIO IESTEIbHOCTD.

2.B pe3yabTare wu3yYeHHs] JUCHHMIUIMHBI oOydawmmiics 10 mNporpaMmme
MATHCTPATYPHI J0JIKeH:

Obaaoams crieayoUMU KOMIETEHIIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

[1K-1.2; TIK-1.3; [IK-3.1; TIK-3.2; T1K-3.3; T1K-4.3.

3namo:

— (UBUKO-XMMHYECKHE OCHOBBI  Pa3JMYHbIX HHCTPYMEHTAJbHBIX METOJOB aHaJIN3a,
UCTIOJIb3YEeMBbIX B TE€XHOJIOTUH MEpepabOTKH MPHUPOIHBIX SHEPrOHOCUTENEH M YIIepOIHBIX
MaTepuasos;

— anmapatypHoe 0pOpMIICHHE Pa3IMYHbIX HHCTPYMEHTAJIbHBIX (PU3NKO-XUMHUYECKUX METOOB
aHaIIN3a;

— OCOOEHHOCTH METOAMK aHAJIN3a U MPUTOTOBJICHUS 00pa3IIoB;

— UH(QPaCcTPyKTypy CHEKTPOB U JPYIMX SKCIEPUMEHTAIbHBIX JaHHBIX, IOJYYEHHBIX B
pe3ysbTaTe aHaju3a BELIECTB, HCIOJIb3YEMbIX B TEXHOJOTHMHM IepepadOTKH MPUPOIHBIX
HHEPrOHOCUTENIEN U YTIEPOAHBIX MATEPHAIIOB.

Ymems:

—  CaMOCTOSITeNIbHO BBIOMpaTh Hanboee 3¢ (HEeKTUBHBIN AJIs pEIeHHsI KOHKPETHOM 3a1auu METOT
aHaJIM3a BELECTB, UCIOJIb3YEMBbIX B TEXHOJIOIMH NIEpepaObOTKU MPUPOIHBIX SHEPrOHOCUTENEH
U YIJIEPOJHBIX MaTEPUAIIOB;
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— OmpelensiTh IO JaHHBIM METOJO0B (PU3MKO-XMMUYECKUX AaHaJIM30B CBOWCTBA BEIIECTB,
UCIOJIb3YEMBIX B TEXHOJIOTUU INEPEPAOOTKU MPUPOAHBIX SHEPTOHOCUTENIEH U YIJIEPOJIHBIX
MaTepuasoB, MPEIoaraTb UX CTPYKTYPY;

— TPOBOAUTH KOJUYECTBEHHYIO OOpabOTKY SKCIIEPUMEHTANIbHBIX JaHHBIX, IMOJYyYCHHBIX B
pe3yJibTaTe aHaIu3a.

Braoemy:

— TOHATHUAMHU O BO3MOXKHOCTSX HHCTPYMEHTAJIBHBIX METOJOB aHajiHn3a, HCIOJIb3YeMbIX B
TEXHOJIOTUH MepepaboTKH MPUPOJHBIX YHEPrOHOCUTENECH 1 YIIIEpPOJIHBIX MATEPHUATIOB;

— HayyHbIMH OCHOBAaMH MHCTPYMEHTAJbHBIX METOJOB aHajlnW3a C IEJIbI0 pEIICHUs
BO3HUKAIOIIUX 33/1a4 (PU3UKO-XUMHUUYECKOTO aHaJIN3a B TOM YHCJIE, BHIXOISIINUX 32 MPEACIb
KOMITIETEHTHOCTH KOHKPETHOT'O HAlPaBJICHUSI.

3. KpaTkoe coaep:kaHue JUCHUILINHBI

Pasoen 1. Beeoenue. Dusuxo-xumuueckue memoosbl AHAIU3A.

Lenp m 3amaum kypca. CBs3b Kypca ¢ OOMIMMH W CIEUUAIbHBIMU JUCHUIUIMHAMU.
Knaccugpukamuss meromoB. Coueranue pasfesieHUss M KOHIEGHTPUPOBAHHS C METOJaMH
onpezaeneHus. [[puHIUIIBI COCTaBIEHUS CXEMbI aHATTN3A.

Pa3zoen 2. Memoowi pazoenenus cmecesvix 0opaszyos. Xpomamoepagusi.

Metoasl  pa3ieneHus CMECEBBIX O0pa3loB: XHMMHUYECKUE, (PU3HKO-XUMUYECKHE,
xpomarorpaduueckue. Knaccudukanus xpomarorpaguueckiux METOIOB aHATIHN3a, UX CIICIH(HKA.
OcHoBHble TOHATHS Xpomatorpaduu. OOmmMe MOAXOABI K ONTUMHU3ALMU  Ipoliecca
xpomarorpaduyeckoro pazaenenus BemecTB. CrocoObl OCYIIECTBICHUS XPOMATOTPaPHIECKOro
nporuecca. OCOOEHHOCTH KaNMIISIPHBIX KOJOHOK. CIIOCOOBI AMIOMpPOBaHUS BElIEeCTB. JleTEeKTOPHI.
['a3oBas, B TOM uMcie KanWwUIsipHas, XpomaTtorpadus, KHJIKOCTHas HOHOOOMEHHas,
JKCKIII03uOHHAsg Xxpomarorpous, BOXKX. Hcnonb3zoBanue xpomartorpaduu B KHHETHYECKHX
UCCJIEJIOBAaHMSIX, B PYTUHHOM aHaJIU3e.

Pa3zoen 3. Cnexmpanvuvlie  onmuueckue  MemoObl — AHAMU3A: Y-, suoumas,
HK-cnexkmpockonusl.

MornexyssipHble CIEKTphI oruiomeHust. OCHOBHBIE 3aKOHBI CBETONOroMEeHNs.. Crloco0b!
ornpezeNieHus] KOHIEHTPallMu BellecTB. AHAJIM3 MHOITOKOMITOHEHTHBIX cucTeM. KauecTBeHHbIN U
KOJIMUECTBEHHBIM aHanmu3. OIEKTPOHHBIE, KoyiedaTenbHble U BpallaTelbHbIE CHEKTPHI.
OcoOeHHOCTH aHanu3a Mpod B pa3IMYHOM arperaTHOM COCTOSIHUU. AMMapaTypHoe opopMIIeHHE
MEeToloB M obmactu npuMmeHeHus. Dypwe-npeobpazoBanne B HK-cnekrpockonum.
WuTepnpeTanust CieKTpoB MPOYKTOB OCHOBHOI'O OPraHUYECKOro CUHTE3A.

Pa3zoen 4. Macnumnule pe3oHancHble cnekmpocKonuyecKue mMemoowl.

SAMP-cnextpockomus (IIMP u ¥*C SIMP), DIIP-cniekrpockomnus. DU3HKO-XUMHUECKHE
OCHOBBI METO/OB. AmnmapatypHoe oc¢opmieHue. OcCOOEHHOCTM METOAMK aHalu3a |
NpUroToBiIeHUs: 00pa3uoB. WHdpacTpykTypa CHEKTpOB M HUX KOJIWYECTBEHHas 00paboTka.
[TpumeneHue 1 UACHTUPUKAIIUN COSAMHEHUN.

Pazoen 5. Macc-cnekmpomempusi.

CriocoObl Macc-CIEeKTPalbHOTO aHajiu3a, PErucTpalus W HHTEepHpeTalys CIEKTPOB.
KauecTBeHHBI 1 KOJIMYECTBEHHBIN aHaN3. AnnapatypHoe opopmiienne. OcoOeHHOCTH METOIUK
aHaJM3a U IPUTOTOBJICHUS 00pa3lioB. XpoMaTo-Macc-crieKTpoMeTpusi. [IpuMeps! HCTIONB30BaHUS
METO/1a B aHAJIU3€ MPOYKTOB OCHOBHOI'O OPraHMYECKOT0 CUHTE3A.

Paszoen 6. Memoowvl amommoti cnekmpockonuu.

ATOMHBIE CIEKTPBl AMHCCHU U TIOTJIOMICHUS. ATOMHO-DMHCCHOHHAsi W aTOMHO-
abcopOuMoHHas crekTpockonus. Bo3OyxkaeHune mpod B IJIaMeHH, B JyTOBOM U HCKPOBOM
paspsgax. DieKTpoTepMuueckas aromuzanus. MHIyKTHUBHO cBs3aHHas IUia3Mma. Peructpanus
cnekTpa. Mnentudukanus u onpeaencHue JI1eMEHTOB 1o criekTpaM. Pu3ndeckrue u XuMHYecKue
nomexu. [logaBnenne Memaromux BIUSHUNA MaTpUIbl M COMYTCTBYIOIIUX 31eMEHTOB. CriocoObl
HOJATrOTOBKU NPoObI. [IprMepbl nenoab30BaHMs METOIOB.

Pazoen 7. Penmeeno-cnexmpanvhsie Memoowl.

Ou3NKO-XUMUYECKHE OCHOBBI MeTosa. Mcronb3yemast anmnaparypa, 0COOCHHOCTH METoia
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(mpuroTtoBiieHHEe TPOO, WCTOYHUK W3IYyYEHHUsS, MOHOXpPOMATHU3aIus u3aydeHus). DyHKIus
paaualbHOTO aTOMHOTO pacnpeseneHus. Mcnonb3oBanue ee B peHTTEHOCTIEKTPAIbHOM aHAIN3e
IJI0XO CTPYKTYPUPOBAHHBIX BelIeCTB. [IpuMephl MCIOJIB30BaHUS PEHTTEHOBCKUX METOJIOB IS
aHaJn3a KaTAIMTUYECKUX CUCTEM.

4. O0beM y4eOHOI JTUCIUIIHHBI

O0BbeM JUCHUIIINHEI
Buabi yueOHol padoThl 3E Akan. | Acrp.
4. 4.
O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILUIAHY 2 72 54
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHATHSI: 0,94 34 25,5
6 MOM HUcTie 8 hopme nPAKMUUECKOU N0O20MOBKU 0,5 18 13,5
Jlexnun — — —
ITpaktrueckue 3ausatus (113) 0,94 34 25,5
8 MOM Huce 8 hopme NPAKmu4eckKol n0020MmoGKu 0,5 18 13,5
JlaGopaTtopHsie padoTs (JIP) — — —
CamocrosiTesibHAas pa6oTa 1,06 38 28,5
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
1,06
CamocTOsITeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 37,6 28,2
Bujx koHTpOJIS:
3a4er c oneHkou + | + | +
Buj1 HTOroBOr0 KOHTPOJIS: 3a4er c oueHKoi

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«Du3uko-xumuueckue Memoovl AHANU3A 6 MEXHOT0ZUYECKUX UCCTIE006AHUAXY
(b1.B./[B.04.03)

1. Meab AucuumInHbI GOpMUPOBaHHE KOMIUIEKCA 3HAHUN, YMEHUI U HAaBBIKOB B 00JIACTH
METOJOB  (PU3UKO-XMMUYECKOTO  aHaiKu3a, [PUMEHSEMbIX B TEXHOJOTMHM  OCHOBHOI'O
OpPraHMYeCcKOT0 M He(TEeXUMHUYECKOTO CHHTE3a, IMO3BOJIIONIMX BBITYCKHUKY OCYLIECTBISATh
HAy4YHO-UCCIIEI0OBATENbCKYIO TPO(ECCHOHAIBHYIO 1€ATEIbHOCTb.

2.B pe3yabTare u3yYeHHs] JAUCHMILIMHBI oOydawummiics 10 mNporpamme
MATHCTPATyPhI H0JIKeH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU U HHAUKATOPAMH UX TOCTH)KEHUS:

[MK-1.2; TIK-1.3; 1TIK-3.1; TIK-3.2; T1K-3.3; T1K-4.3.

3namy:

— (U3MKO-XMMHUYECKHE OCHOBBI  Pa3JIUYHBIX HMHCTPYMEHTAJIBHBIX METOJOB  aHaIM3a,
HCIOJIb3YEMBIX B TEXHOJIOTUH OCHOBHOTO OPTaHUYECKOr0 U HEPTEXUMUYECKOIO CUHTE3a;

— anmapatypHoe 0pOpMIICHHE Pa3IMYHbIX HHCTPYMEHTAJIbHBIX (U3NKO-XUMHUYECKUX METOOB
aHaIIN3a;

— OCOOEHHOCTH METOAMK aHaJIM3a U MPUTOTOBJICHUS 00Pa3IIoB;

— UH(QpacTPyKTypy CHEKTPOB U JPYIMX SKCIEPUMEHTAJIbHBIX JaHHBIX, IOJYYEHHBIX B
pe3ysbTaTe aHalu3a BEIECTB, MCIOIb3YEMbIX B TEXHOJIIOTUH OCHOBHOTO OPraHMYECKOTO U
HEPTEXUMHUECKOTO CHHTE3A.

Ymemy:

—  CaMoCTOSITEeNbHO BbIOMpaTh Hanboee 3¢ (HEeKTUBHBIN I pelIeHHsI KOHKPETHOM 3a71aun MEeTo T
aHaJM3a BEUIECTB, UCIOJb3YEMBIX B TEXHOJOTMH OCHOBHOTO OPraHUYECKOTO U
HEPTEXUMHUYECKOTO CUHTE3a;

— OmpelensTh IO JaHHBIM METOJ0B (PHU3MKO-XMMUYECKUX AaHaJIM30B CBOWCTBA BEIIECTB,
UCIOJIb3YEMBIX B TEXHOJIOTMM OCHOBHOTO OPraHUYECKOTO M He()TEXMMHUECKOTO CHHTE3a,
IpeaIoararb UX CTpyKTypy;

— TPOBOAMUTH KOJMYECTBEHHYIO 00pabOTKY SKCHEPUMEHTAJbHBIX [aHHBIX, MOJYYECHHBIX B
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pe3ysbTaTe aHalu3a.

Braoemy:

— TMOHATHUAMH O BO3MOKHOCTSIX WHCTPYMEHTAJIBHBIX METOJOB aHalIN3a, MCIOJIb3YEeMbIX B
TEXHOJIOTUM OCHOBHOT'O OPTaHUYECKOTO U HEPTEXUMHUECKOTO CHHTE3a;

— Hay4YHbIMH OCHOBAaMH HWHCTPYMEHTAJIbHBIX METOJIOB aHaju3a C LEJIbl0 pelIeHUs
BO3HUKAIOIIUX 33/1a4 (PU3UKO-XUMHUYECKOTO aHaJIN3a B TOM YHCJIE, BHIXOISIINX 32 MPEACIb
KOMIIETEHTHOCTH KOHKPETHOT'O HaIlPaBJICHUSI.

3. KpaTkoe cogepkaHue JUCHUILINHBI

Pasoen 1. Beeoenue. Dusuxo-xumuueckue memoosbl AHAIU3A.

Ilenp u 3amaunm kypca. CBs3b Kypca ¢ OOIIUMU U CHEIHATbHBIMA  JUCIHUILIMHAMHU.

Knaccugpukamuss meromoB. Coueranue pasfesieHUs] M KOHIEGHTPUPOBAHHS C METOJaMH

onpezaeneHus. [IpuHIUIBI COCTaBIEHUS CXEMbI aHATTN3a.

Paszoen 2. Memooul pazoenenus cmecegvix 0opasyos. Xpomamozpagus.

MeTonsl  pasneneHuss — CMECeBhIX — 00pasloB:  XMMHYECKHEe,  (U3UKO-XMMHYECKHE,

xpomarorpaduueckue. Knaccudukanus xpomarorpaguueckiux METOIOB aHATIN3a, UX CIICIH(HKA.

OcHoBHble TOHATHS Xpomarorpaduu. OOmmMe MoAXOoAbl K ONTUMHU3ALMU  Ipoliecca

xpomarorpaduyeckoro pazaenenus BemecTB. CrocoObl OCYIIECTBICHUS XPOMATOTPapuIECKOro

nporuecca. OCOOEHHOCTH KanWIISIPHBIX KOJOHOK. CIIOCOOBI AMIOMpPOBaHUS BelIeCTB. JleTeKTOPHI.

['a3oBas, B TOM 4mHCIe KamwuIsApHAs, XpomaTtorpadus, XHIKOCTHAas  HOHOOOMEHHas,

JKCKIII03uOoHHasg xpomarorpous, BOXKX. Hcnonbp3zoBanue xpomartorpaduu B KHHETHYECKHX

UCCJIEJOBAaHMSIX, B PYTUHHOM aHaJIU3e.

Pazoen 3. Cnexmpanvhvie onmuueckue memoovl anamuza: Y-, euoumasn, HUK-
CNEeKmpOCKONUsl.

Monekynspusie crnekTpbl nornomienus. OCHOBHBIE 3aKOHBI cBeTomoriomeHus.. CrnocoObl

OTpeIeTICHUsT KOHIICHTPALIMK BEIIECTB. AHAINU3 MHOTOKOMIIOHEHTHBIX chcTeM. KauecTBeHHbIN 1

KOJIMUECTBEHHBIM aHanmu3. OIEKTPOHHBIE, KoyiebaTenbHble M  BpallaTelbHbIE CHEKTPHI.

OcoOeHHocTH aHanu3a Mpod B pa3IMYHOM arperaTHOM COCTOSIHUU. AnnapaTypHoe odopmiieHue

METO0OB M oOmactu mnpumeHeHus. Dypwe-mpeodpazoBanne B  UK-cmektpockommm.

WuTeprperanyst CieKTpoB MPOYKTOB OCHOBHOI'O OPraHMYECKOI0 CUHTE3A.

Pa3zoen 4. Macnummnule pe3oHancHbie cneKmpocKonuyecKkue mMemoowl.
SAMP-cnextpockorms (IIMP u 3C SIMP), DITP-cnektpockonus. DU3HKO-XMMHYECKHE OCHOBHI
MeTOJI0B. AmmapaTypHoe odopmieHre. OCOOEHHOCTH METOJUK aHalIu3a W MPUTOTOBIEHUS
oOpasnoB. MHbpacTpykTypa CHEKTpOB M UX KOJUYECTBEHHass o0paboTka. [Ipumenenue s
UACHTU(DUKAIINN COSTUHEHUH.

Pazoen 5. Macc-cnekmpomempusi.

CnocoObl  Macc-CHEeKTPalbHOTO — aHamW3a, perucTpanuss W HHTEPHpeTalus CIEKTPOB.

KauecTBeHHBII 1 KOMWYECTBEHHBIN aHanu3. AntnapatypHoe opopmiienrne. OcoOeHHOCTH METOIUK

aHaJIM3a U IPUroTOBJIEHUs 00pa3oB. XpoMaTo-Macc-ciekTpoMeTpus. [Ipumepsl ucnonap3oBaHus

METO/1a B aHAJIU3€ MPOJYKTOB OCHOBHOTO OPTaHMYECKOTO CUHTE3a.

Pazoen 6. Memoowvlr amomnoti cnekmpockonuu.

ATOMHBIE CHEKTPHl IMUCCHH U TOTJOMIEHUS. ATOMHO-O9MUCCUOHHAS U aTOMHO-a0COpOIIMOHHAS

cnekTpockonus. Bo3OyxneHue npo® B 1miIaMeHH, B JAYTOBOM U HCKPOBOM pa3psiax.

DnekTpoTepMuueckas atomu3auus. MHIYKTUBHO cBsi3aHHas Iia3ma. Perucrpanus cnekrtpa.

Nnentudukanus u onpeeieHne 3JIEMEHTOB 10 crieKTpaM. OU3HYeCKue U XUMUUECKUE TTOMEXH.

[TonaBneHne MEMIAIOIMIUX BIUSHUN MaTPHUIBI W COMYTCTBYIOIIMX 3JeMEHTOB. CrocoObl

MOATOTOBKHU MPOOKI. [IprMepsl HCTIONBE30BaHUST METOJIOB.

Pa3zoen 7. Penmeeno-cnekmpanvhbie Memooul.

OU3MKO-XUMHUYECKHE OCHOBBI MeToaa. lcmonb3zyemast ammaparypa, OCOOEHHOCTH METO/a

(mpuroToBiieHWe MPOO, UCTOYHUK H3IIYUYCHHUs, MOHOXpOMaTH3alus W3NIydeHus). DyHKuus

paauaIbHOTO aTOMHOTO pacmhpesenenus. Vcnonp3oBaHue ee B peHTT€HOCIIEKTPAIbHOM aHan3e

IJIOXO CTPYKTYPUPOBAHHBIX BemlecTB. [IpuMepsl UCNONIb30BaHUS PEHTTEHOBCKUX METOJIOB IS

aHaJIM3a KaTaTMTUYECKUX CUCTEM.
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4. O0beM y4eOHOH JUCHHIJIMHBI

O0BbeM JUCHUIIINHBI
Buabi yueOHol padoThl 3E Akan. | Acrp.
4. 4.
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILUIAHY 2 72 54
KontakTHasi paboTa ayIMTOPHbIE 3aHIATHA: 0,94 34 25,5
6 MOM HUcCTle 8 hopme nPaAKMUUecKoil n0020Mmo8KU 0,5 18 13,5
Jlexnun — — —
ITpaktrueckue 3ansatus (113) 0,94 34 25,5
8 MOM Huce 8 hopme NPAKmu4ecKol n0020MmoGKuU 0,5 18 13,5
JlabopaTtopusie paboTs (JIP) — — —
CamocrosiTesibHas pa6oTa 1,06 38 28,5
KoHTakTHas camocTosTeNnbHas paboTa 0,4 0,3
1,06
CamocCTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 37,6 28,2
Bua konTpoJs:
3a4er c oneHkoM + | + | +
Buj1 HTOroBOr0 KOHTPOJIS: 3a4er c oueHKoi

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUILIMHBI
«Mamemamuueckoe Mooeauposanue NPOUEcco8 MOHK020 OP2aAHUYEeCKO20 CUHME3q)
(b1.B./1B.05.01)

1. Heap AUCHMILUIMHBI — YrayOJeHHE 3HAHWM, YMEHUH, BIaJeHUN U (QOpMHUpPOBAHUE
(pa3BUTHE) KOMIIETCHIIMH B OOJACTH MAaTEMaTHYECKOTO MOJCIMPOBAHHS IPOIECCOB TOHKOTO
OpPraHWYECKOT0 CHHTE3a, COCTABJICHHUS aJCKBATHOIO MaTeMarnueckoro onucanus craauid XTII ¢
y4eToM crioco0a opraHu3aliuy npolecca, yCJIOBUN ero pealn3alui U TUTa 000py10BaHuUs.

2.B pe3yabraTe u3yYyeHHs AUCHUILUIMHBI O0y4yawlIuWiicsi MO mNporpamme
MArucTpaTypsbl J0JKeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

IMK-1.1; TIK-1.2; TIK-1.3; T[1K-2.1; T1IK-2.2; T1K-2.3; TIK-5.1; T1K-5.2; TTK-5.3.

3uame.

— CYTbh CUCTEMHOTO MOJIX0/a MPU Pa3padOTKe XUMUKO-TEXHOIOTUYECKOTO MPOIIecca;

— OCHOBHbIE MaTeMaTHYECKUE MOJIENIN, OMUCHIBAIOIINE CTPYKTYPY ITOTOKA B PEAKTOPAX;

— cmocoObl ydeTa OTKIOHEHHsI CTPYKTYpPhI MOTOKa B PEalbHBIX XUMHUYECKHUX CHCTEMax OT
HUACAJIbHBIX MOMICIICH;

—  METOJbI OTPENIETICHUSI CTPYKTYPHI IOTOKA B pEATbHBIX CUCTEMAX;

— MaTeMaTH4YecKOoe OIHCAaHWE YCIOBUN TEmIooOMEeHa B 3aBUCHMOCTH OT OpTaHU3alHU
mporiecca, CTPYKTYPhI MOTOKA M PEKUMOB TEIIIO0OMEHaA;

—  TIOAXOMBI K YYETYy 0COOCHHOCTEH MaccOOOMEHa JIJIsl TeTEPOTeHHBIX MTPOIIECCOB.

Ymemn:

— OIICHHBAaThb HEOOXOAMMOCTh MATEMAaTHYECKOTO MOJAETUPOBAaHUS Il  KOHKPETHOTO
XUMHYECKOTO MPEBPAICHUS;

— TIPOBECTH ONpENIETIECHWE MAaTeMAaTHYeCKOW MOJIETTH CTPYKTYyphl TOTOKAa HAa OCHOBAaHUHU
HKCIIEPUMEHTANIbHBIX JIAaHHBIX METOJa MHANKATOPHOT'O BO3MYILIEHNUS;

— TPOBECTH OIEHKY dS()PEKTUBHOCTH XUMHUYECKOTO MPEBpAIICHHUs B 3aBUCUMOCTH OT
OpraHu3aIy MPOoIecca U MaTEMaTUYECKON MOJICNIH CTPYKTYPHI TTOTOKA;

—  pacCcUMTHIBATh HEOOXOAMMYIO MMOBEPXHOCTH TEIIONEPEIadyn ISl pEaKTOPOB HEMPEPBHIBHOTO,
MEePUOIUYECKOTrO U MOTYNEPUOANUECKOTO IEUCTBUS.

Brnaoemy:

— 001Iei MeTo0I0THEH MAaTeMaTHYECKOTO OMMCAHUSI XUMUYECKOTO MpoIecca JIJIs pa3IndHbIX
CIoco0O0B €ro peann3aluy;
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—  METOJ]aMM pacueToOB Ha OCHOBAaHMM MAaTEMATUYECKUX MoJiesiel AP PEKTUBHOCTH XUMHUECKOTO
peaxTopa;

—  MOAXOJAaMH, MO3BOJIAIONIMMH Ha HA4YaJIbHOM 3Tare pa3paboTKH XUMHKO-TEXHOJIOTHIECKOTO
mpolecca, OCyIIeCTBUTh BHIOOP OpraHU3alMU MIPoLecca U MOTEHIIMAILHOTO PEaKTopa.

3. KpaTkoe coep:kanue AU CUUNIUHBI

Pazoen 1. Cucmemuwiii nooxoo npu pazpabomxe mrococmaoutinwvix XTI1.

Oranbl pazpadorku XTIl CymHOCTE CHCTEMHOrO MOAX0Aa. XHMHUYECKas CUCTEMa, ee
napameTpsl.Opranuzanus npouecca. [lokasarenu a¢pdexktuBHoCcTH. MaTemaTHueckast MOJEIb, €€
COCTaBIISAIOLIHE.

Pazoen 2. Onpeodenenue cmpyxmypor nomoka. Cpasnenue s3¢pgpexmusnocmu mooerneil.

Mertoabl ompeneneHuss CTPYKTypbl ToToka. CyIIHOCTb HMHIUKAaTOPHOTO METOJa.
Wneanpubie Moaenu, uX pyHKUHUU OTKIMKA. HeyCTaHOBUBIIMINCSA M YCTAaHOBUBLIMICS PEXUMBIL.
Huddepennmansapie GyHKIMU pacrpeneneHuss Bpemenu. CpaBHeHue Mojeneil. TersoBbie
OanaHchl 111 aAnabaTHYECKOro pekMMa M TeIJI000MeHa 4epe3 MOBEPXHOCTh TEeIUIONepeayu.
VY4eT OTKIOHEHHS PeabHBIX CHCTEM OT UealbHbIX Moaeneil. uddysnonnas moaens, sueeynas
MOJieJlb C OOpaTHBIMH TOTOKaMH, PEHUPKYJISIUOHHAS MOJAETh C 3aCTOMHONW 30HOM.
DKCIIepUMEHTAIFHOE ONPEICICHNE MOJICNN CTPYKTYPHI IMOTOKA 1O OTKIMKY Ha MHIUKATOPHOE
BO3MyIlleHHEe.MOoJIenupoBaHue  MEPUOJUYECKHX  IMPOIECCOB €  y4eTOM  TeIiooOMeHa.
MogenupoBaHue TOJYNEPHUOAMUECKUX TMPOIECCOB € y4deToM TemaooOMeHa. CpaBHeHHE
3¢ (peKTUBHOCTH MOJIENel P Pa3HBIX MOPAIKAX XUMUYECKUX PEAKITHIA.

Paszoen 3. Konkpemnvle npumepbt  Mamemamuyeckoco  MOOeIUpOSaAHUs.  MUNOBbIX
npoyeccos.

Anmnabaruyeckoe xjopupoBaHue OeH3ona 1o bepkmany. Pexxum 5sMynbrupoBaHus,
KpUTepUajbHble ypaBHEHUA. PacueT CcTemeHM KOHBEPCMM U BpPEMEHHU MpeObIBaHUS.
D¢ dekTUBHOCTH PEaKTOPOB MPH XJIOPUPOBAHUH OCH30IIA.

CynbdupoBanue 2-HadpTona. MoaenupoBanue MmaccooOMeHa MEXy >KUIKON U TBepAOH
dazamu. MexaHU3MBI TIpoIlecca, OMNpeJeNieHHe WX aJeKBaTHOCTH. BrusHHe u  yder
MaKpPOKHUHETHKH ITPU MOJICIIMPOBAHUH.

Karanutuueckoe BOCCTaHOBIIEHHWE apOMAaTHUYECKUX HUTPOCOCAMHEHHI B KUAKOW (asze.
PacueT pacnpeneneHus moTokoB mo cryneHsMm. OnpezaeneHue oO0IIero pacxojaa BOJAOpoAa U
BBICOTHI CTYIIEHU BOCCTAHOBJICHUSI.

MareMaTHueckoe OINUCaHHE KOHTAKTHO-KATAIMTUYECKUX IIPOLECCOB B ammapaTax
KOJIOHHOTO, TPyO4aTOro THIIa, B KHUIIAIIEM CJIoe Kataiau3aropa. Kputepun BBIOOpa KOHKPETHOTO
KOHBEpTOpA.

4. O0beM y4eOHOH JUCIHIJIMHBI

O0beM IMCUMIIHHBI
Buasbi yueOHoli padoTsl 3E Akan. | Acrp.
4. 4.
O01asi TPY10€eMKOCTh IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,42 51 38,55
6 MoOM Hucje 8 hopme nPAKMUYECKOU NOOZOMOBKU 0,58 21 15,75
Jlexnun 0,28 10 75
[Tpaktuueckue 3ansatus (I113) 1,14 41 30,75
8 MOM Hucie 8 (hopme nPaKxmueckol no020moeKu 0,58 21 15,75
Jlaboparopusbie paboTsl (JIP) — — —
CamocrosiTejibHas pa6oTa 1,58 57 42,75
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
1,58
CaMocTosiTebHOE U3YUEHUE PA3/IeTI0B IUCIUILIUHBI 56,6 | 42,45
Bua konTpoJs:
3ammTa KypcoBOro npoeKkra + + +
JK3aMeH 1 36 27
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IIpooonoicenue mabauyvl

KoHTtakTHas paboTa — MpoMeXyTOYHAS aTTECTAIIHS 1 0,4 0,3

[ToaroToBKa K 9K3aMeHy 35,6 26,7
3ammura

Buja nTOoroBoro KOHTpoOJIs: KYPCOBOI0 MPOEKTA,
IK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI

«Ocnoenoe u ecnomozamenvHoe oﬁopydoeanue 6 mexHoJ10cuu nepepaﬁomku monjauea»
(B1.B./1B.05.02)

1. Iesb TUCHUIITHHBI — PA3BUTHE y CTYICHTOB HABHIKOB aHANIM3a 3aKOHOMEPHOCTEH C
LEJIbIO BBISIBJICHUS] OOIIHOCTU CYTH fIBJIEHUH B 00jacTu nepepaboTKy TOILUIMBA, HEOOXOAUMOCTh
MOKAa3aTh B3aUMOCBS3b HAYYHBIX HCCIICJIOBAHHA C TPOSKTUPOBAHHEM W CTPOUTEIHCTBOM
MPEINPUATHI, TPOCKTUPOBAHNE YCTAHOBOK IO mepepadoTke HEPTH U Tasza, pelieHne mpodiem
KOMIUIEKCHOT'O UCTIOJIb30BAHUS TIPUPOTHBIX SHEPTOHOCUTENICH, TIPOOIEMBI OXPaHBI OKPYKAIOIIEH
cpenpl W TeXHUKa Oe30MacHOCTH; TOKa3aTh B3aMMOCBS3b HAYyYHBIX HCCIEIOBAHUNA C
MPOSKTUPOBAHUEM M CTPOUTEIBCTBOM MPEINPUSTUN, MPOCKTUPOBAHUE YCTAHOBOK IOJTYYCHHIO
VIJIEPOAHBIX MaTepuaoB, MPOOJIEMbl OXPaHbI OKPYKAIOLIEH cpelbl U TeXHUKa 0€30MacHOCTH,
pPaccMOTPETh OCHOBHBIE 3aKOHOMEPHOCTH H3MEIIbUCHHS TBEPABIX MATEPHATIOB, BBECTH TIOHSATHUS O
KJIaCCU(UKALIMU CBHITyYUX MaTepHaloB, cCHOPMHUPOBATH MPEACTABICHUS 00 OCHOBHBIX 3JIEMEHTAX
TEXHOJIOTHYECKOTO pacyeTa OOOpYIOBaHHS W3MENbUYCHHS, (OPMOBAHUS U TEPMHUYECCKOU
00pabOTKH U3IETUH.

2.B pe3yabraTe wu3yYeHHs JAUCHUIUIMHBI O0ydYyawIIWiicsi MO mporpaMmme
MATUCTPATYPhI T0JIKeH:

Obnadame CIIENYIOMAMA KOMIETCHIIMSIMA U WHIUKATOPAMH HX JOCTHKCHHUS
[TK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; TIK-2.3; TIK-5.1; ITIK-5.2; [TK-5.3.

3namy:

—  UCTOYHHKH YTJIEPOJICOIEPIKAIICTO CHIPhSI;
— THUIOBBIE CXEMbI Pa3MOJIBHBIX YCTaHOBOK;
—  THIBI MAIIMH CBEPXTOHKOTO ITOMOJIA;
—  KJIaccH(UKaIs 3ePHUCTHIX MAaTEPHUAJIOB,;
— obopynoBanue Kiaccu(PpUKaIMU 3€PHUCTHIX MaTepUasoOB;
— TPUHLHUIBI COCTABICHUS IIUXT;
— cnocoObl GopMOBaHUS U3AECTUN U3 MIUXTHI;
— KJaccu(UKaIus IpOKaJOYHbIX, 00KUTOBBIX U TpadUTAIMOHHBIX TTEYei;
— THUMIBI 000PYIOBAaHUS MEXAHUYECKON 00paOOTKH TOTOBBIX U3/ENIUN;
— TIPUHIIUIBI XPAHEHUS CHIPbS U TOTOBOW MPOAYKIINH;
— OCHOBHBIC TEXHOJOTHYECKHE OIepalid W OOOpYJOBaHWE I TEXHOJIOTHH YIJIEPOIHBIX
MaTepuasoB.
Ymemy:
—  PacCYHUTHIBATH MIPOU3BOTUTEILHOCTD MEKOBBIX JPOOUIIOK;
—  PacCYMTHIBATH MPOU3BOIUTEIHLHOCTD BATKOBBIX APOOUIIOK;
—  PacCYMTHIBATH MPOU3BOJUTEIHLHOCTD OapaOaHHBIX MEITLHUIL;
— moxouparts 00opymoBaHue s POPMOBAHUS M3 B 3aBUCUMOCTH OT MX Ha3HAYCHHS,
—  COCTaBJIATh MaTEPUATBHBIA U TETIJIOBOW OaaHCHI MEYH;
— ToadupaTh 000pyIOBAaHUE TSI MEXaHUYECKOM 00pabOTKU TOTOBOM MPOIYKIIHH;
— CaMOCTOSITENIbHO AaHaTU3UPOBATh MPOTEKAHHE OCHOBHBIX TEXHOJOTHYECKHX OIepaIuii,
paboTy OCHOBHOTO 00OpY10BaHUS;
—  BBINOJHATH HEOOXOIUMbIE HHKEHEPHO-TEXHOJIOTUYECKUE PACUETHI.
Braoemy:
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— pacyeTram# 3aTpaT Ha U3MEIBUYCHHE B IEKOBBIX APOOUIIKAX;
— pacyeTamH 3aTpaT Ha U3MEJIbYCHHE B BAJIKOBBIX APOOUITKAX;
— pacyeTamH 3aTpaT Ha U3MelbueHHe B 0apabaHHBIX MEJIbHUIIAX;
— DJIEMEHTaMH TEXHOJOTHYECKOTo pacuera 000py10BaHus KJIacCCU(PUKAIMU B TSDKEJIBIX Cpeaax;
— DJIEMEHTaMH TEXHOJIOTMYECKOT0 pacyeTa 000py10BaHUs KIAaCCU(PUKAIIUU B UCIIOJI30BaHUEM
WHEPIUOHHBIX CHIT;

— OCHOBaMH pacyera Ieuei;
— TPHUHIHANIAMHU XPAHEHUS CBIPhSI K TOTOBOU MPOTYKITUH.

3. KpaTkoe conep:xkaHue TUCHUILIHHBI

Pazoen 1. HUsmenvuenue u popmosanue yenepoocooepircauux mamepuanios

Martepuanpl, TPUMEHSIEMbIE B JJIEKTPOJHOW TEXHOJIOTMH: OCHOBHBIC TpeOOBaHUS H
cBoiictBa. Microunuku ceipps. 3menbuenue TBepapix MaTepuasnos. Kiaccudukamus pazMmoibHbIX
MaIlIvH. 3aTpaThl YHEPTrUU Ha u3MenbueHue. OCHOBHBIC TPeOOBAaHUS K Pa3MOJIBHBIM MallllHAM.
TunoBble cXeMbl pa3MOJIbHBIX YCTaHOBOK. Kiaccudukanus IUCHEPCHBIX MaTepUalOB.
dusnyecKkue OCHOBHI aHATIN3a U pacyeTa mporeccos kinaccudukauu. OdopynoBanue. CpaBHEHUE
JOCTOMHCTB M HepocTatkoB. Knaccudukanus 3epHHCTBIX MaTepuanoB. OOiue cBeneHus.
CocraBnenne muXT, (HopMOBaHUE YTIIEPOACOAEPKAIIMX MarepuaioB. HazHaueHHe omeparium.
[TpuHIMIIBI COCTaBICHUS HIUXT.

Paszoen 2. Tepmuueckas obpabomka yenepoocooepucauyux Mamepuaios

[IpokanuBaHue CHIPHEBBIX MaTepHaioB H OOXUT wuzfenuid. OOLMe MOJI0KEHHUS.
Hasnauenust omeparnuii. Knaccudukamus nedeir. OcHOBBI pacuera miedeld (MaTepuaibHBIC U
teruioBble Oananchl). [Ipokanounbie meun. OOopynoBaHue (meuu) nAns OOXKHUTa W3JIEIHIA.
MydenbHbie ieun, MHOrOKaMepHBIC KOJIbIIEBEIC TIeuH, TyHHEIbHBIC IeUH, DICKTPUICCKUE TTCUH.
['padurtanus (rpadutupoBanue) wuzaenuil. Hasznauenue omnepanuu. OOmME MONOXKEHUS O
rpaduTUpoBaHUM YriAepOAHBIX U3aeuil. O6opyaoBaHue i rpaQUTALIMU U3ICTHA.

Pasoen 3. Bcnomozamenvhbie cmaouu nonyyeHus: yenepooHbix Mamepuaios

Mexanuueckas oOpaboTka u3aenuit. Haznauenue onepauuu. O6opyaoBanue. XpaHeHue
CBIPBSI ¥ TOTOBOH TIPOTYKIIHH.

4. O6beM yueOHOI THCIHIIHHbI

O0beM TMCUMIIHHBI
Buabi yueOHoli padoThl 3E Akan. | Acrp.
4. u,
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY ILIAHY 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,42 51 38,25
6 MOM HUCTIe 8 hopme nPAKMUUECKOU NOO20MOBKU 0,5 18 13,5
Jlexun 0,25 9 6,75
[Tpaktuueckue 3austus (I13) 1,17 42 31,5
8 MOM Huce 8 hopme NPAKmu4eckKol n0020MmoGKuU 0,5 18 13,5
Jlaboparopusie paboTs (JIP) — — —
CamocrosiTejibHasi padoTa 1,58 57 42,75
KonTakTHas camocTosTenpHas paboTa — —
1,58
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIIUIIIINHBI 57 42,75
Bua kouTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToAroToBKa K 3K3aMeHY 35,6 26,7
By MTOroBOro KOHTpOJIsi: JK3aMeH
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AHHOTauus padoyeil NporpaMMbl JUCUMILIHHBI
«IIpoexmuposanue npoueccoé 0CHOBHO20 OP2AHUYECKO20 U HEPhmexumuuecKkozo cunme3a»
(b1.B./1B.05.03)

1. leap AWMCHMIUVIMHBI YIIyOJIeHHME 3HAHWA M HABBIKOB CTYJCHTOB B O0JIACTH
MPOEKTUPOBAHUS XUMHKO-TEXHOJOTHYECKUX CXEM, MaTeMaTHYECKOr0 MOICTUPOBAaHUS U pacuera
000pyI0BaHUS POU3BOJCTB OCHOBHOT'O OPTaHUYECKOTO U HEPTEXUMHUYECKOTO CHHTE3A.

2.B pe3yiabTrare H3y4YeHHs JUCHMIUVIMHBI oOy4yawluiicsi 1o TporpamMmme
MarucTpaTrypbl 10JKeH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

IMK-1.1; TIK-1.2; T1IK-1.3; T[1K-2.1; T1K-2.2; T1K-2.3; T1K-5.1; T1K-5.2; T[TK-5.3.

3namo:

— TPUHLHUIBI U METOJBl pacyera 00OpyIOBaHHS MPOU3BOJCTB OCHOBHOT'O OPraHHMYECKOIro U
He(TEXMMHYECKOTO CHHTE3A.

Ymems:

— TPUHIOMIIBI U METOJBI pacuera 0OOpYAOBaHHsS MPOU3BOJCTB OCHOBHOTO OPTraHHYECKOTO U
HEe(PTEXUMHUYECKOTO CHHTE3a;
— TPOEKTUPOBATH XMMHKO-TEXHOJOTHUYECKHUE CXEMBI.

Braoemy:

— HaBblIKaMH MAaTEMaTUYECKOTO MOJIECIMPOBAaHUS U pacueTa OOOpyHOBaHUS IPOU3BOJACTB
OCHOBHOT'O OPTaHUYECKOT0 U He(hTEXUMHUUECKOTO CUHTE3a.

3. KpaTkoe cojep:kaHue JMCHUTIHHBI

Pa3znen 1. OCHOBBI TeXHOJI0TMHM NPOCKTHPOBAHUS.

[IpoekTupoBaHue, €ro posib M MECTO B IPOLECCE CO3/aHUs HAYYHO-TEXHHUYECKOTO
MOTEHLIMada U MPOU3BOAUTENBHBIX cui. OpraHu3anusi MPOEKTHBIX padoT. DKOHOMHYECKHE
KpuTepru >PPEKTUBHOCTH MPOM3BOJCTBA. BBIOOP METOAA MPOHM3BOJCTBA MO YKPYIMHEHHBIM
nokazatensiM. (OCHOBHBbIE CTagUU TPOECKTUPOBAHMS M HMCXOAHBIE JaHHbIE. TeXHUKO-
HPKOHOMUYECKOE 00OCHOBAHUE, MPOEKT, MOCIIE0BATEILHOCTD BBINOJIHEHUS MpoekTa. IIpoekTHo-
CMETHas JIOKyMEHTalMs. 3aJaydl U KPUTEpPUU PEIICHHI, NPUHUMAEMbIX Ha KaXJOW CTaauu
POEKTHPOBaHUs. TOUKa CTPOUTEIBCTBA, CBSI3b C MOILHOCTHIO, MpobaemMamMu OajaHca SHEPruu,
Temia U O0TXoA0B. Pemienue mpobiem skojoruu. ['eHmIaH NpeanpusTHs, KOONEepUpOBaHHE
BCIIOMOTATEJIbHBIX TPOU3BOJICTB, HMHKEHEPHBIX COOPYKEHHM M KOMMYHHUKAIMH C JIPYrHMH
MPEANPUITUSIMU TPOMBIIIEHHOTO y3J1a.

TexHoornueckoe NpoeKTUPOBaHNE, OCHOBHBIE 3a/1au. HerpepbIBHbIE U IEpUOINYECKUE
npou3BoJicTBa. [loHsATHE 0 THOKMX aBTOMaTU3UPOBAaHHBIX MPou3BoACTBeHHBIX cucteMax (I"AIIC).
OcHoBuble Ookn XTC M uX Ha3HaueHWE: XpaHEHHE M TOJrOTOBKA ChIPbS, XMMHUYECKOE
IIpEBpaLICHNE, PA3ACICHUE U OUUCTKA IPOJYKTOB, yIAJIEHHE U OUUCTKA OTXOJI0B.

ABTOmMaTHM3alus W yOpaBlI€HUE TEXHOJIOrMYeckuM mnpoueccoMm. CrangapTHoe
(karanoxHoe) o0OOpyIOBaHME, HECTaHIAPTHOE W HECTAaHAAPTU3HPOBAHHOE O00OpYyIOBaHUE.
OcHOBHBIE  NPUHIUIBI  KOMIOHOBKM  00OpymoBaHus.  TexHOJIOrM4yeckue, TEXHHUKO-
DKOHOMHUYECKHE, MOHTAKHBIE, PEMOHTHbIE TpeOoBaHUs, TpeOOBaHUS OXpaHbl Tpyla.
CornacoBaHue, SKCIIEpPTU3a U YTBEPKACHHUE TPOEKTOB. ABTOPCKUN HAA30pP.

Pazpnen 2. [IpyHUMIBI IPOEKTHPOBAHUS PEAKTOPHBIX Y3J10B.

MatepuanbHble U TEIJIOBBIE PACUEThl HEMPEPHIBHBIX W IMEPUOJUYECKHX IPOILIECCOB
TEXHOJIOTUM OCHOBHOI'O OPTraHMYECKOro CHHTE3a. PacueT peakTopoB A NEPUOJUYECKHX U
HENPEPBIBHBIX IPOIECCOB IO TMPOU3BOJACTBEHHBIM JIaHHBIM. [ OMOTeHHbIE TIPOLECCHl B
OopraHuyeckoM cuHTe3e. OpraHuzalus MaTepUalbHBIX U TEIUIOBBIX MOTOKOB B PEAKIIMOHHOM
TEXHOJOTMYECKOM Yy3je. THUMoBble peakTopbl, UX KOHCTPYKUUHU. BbIOOp B 3aBUCMMOCTH OT
ycnoBuii mpouecca. Ilepuonuueckue peakTopsl, rpadukud paboTsl. Pacdyer peakTopoB 1o
MaTeMaTUYeCKUM MOJENsIM. PeakTOpHBIM y3el MNOoaynepuoAuYecuX IpOLEecCoB, €ro pacuer.
PeakTopbl s HEMpEepBIBHBIX MPOLIECCOB, X OCHOBHBIE KOHCTPYKIMHU. Pacuer mo uaealibHbIM
MOJIETSIM B HM30TEPMUYECKMX M HEU30TEPMUYECKHX YCIOBUAX. AIMaOaTHUYECKUI PEXKUM.
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[lepenaua Tema yepe3 CTEHKY MPU MOCTOSSHHOW M MEPEMEHHOW TEMIIEpaType TEIIOHOCHUTES.
Pacuer peakTopoB Uil MPOCTBIX M CIOXKHBIX PEAKIUH C y4EeTOM TEeMIIEpPaTypHOTro MpOoduIIs.
ABTOTEpMUYECKUHN PEKUM pabOThI PEaKTOPOB.

Pazgen 3. Daementbl aHaqm3a M cuHTe3a XTC B TeXHOJIOTHM OPraHHYecKOro
CHHTe3A.

Wepapxusi npou3BOJACTBA - OTpacib, NMPOU3BOJACTBEHHOE OOBEIWHEHHE, 3aBOJ, IIEX,
TEXHOJIOTMYECKUH y3en. Kpurepun onTumManbHOCTH NpOU3BOACTBA. [IpuBeieHHbIE 3aTpaThl U UX
CTpYKTypa. MuUHMMH3aLUsI ce0ECTOMMOCTH NPOAYKLUHU U €€ CBA3b C IapaMeTpaMu Ipolecca.
O6mue npunuunbl noctpoeHuss XTC: HempepbIBHOCTh, IHEPrOEMKOCTb, 0€30TXOIHOCTH,
KOMMakTHOCTh. OnTtumuzanust BeiOpanHoi TC. IIpuHIMIBI ONTUMH3AIMN CUCTEMBI "PEaKTop -
pazaenenue". [Ipumepsl pacueToB. DxcepreTuueckuid ananu3 TC. DHEProTeXHOJIOTUs MPOLIECCOB
OpraHMYECKOI0 CHHTE3a. TEepMOIKOHOMMYECKas ONTHUMM3AlUs B OPraHUYECKOM CHUHTE3E.
OcoOennoctu ananmu3za u cuHre3a XTC B TEXHOJIOTMHM TOHKOTO OPraHMYECKOro CHHTE3a.
Comemennbie TC, pemenue 3amaun ux co3ganus. l[IpoektupoBanme TC Kak 0OBEKT
aBromartuzanuu. (OCOOEHHOCTH  aBTOMATHU3MPOBAHHOTO  NPOEKTUPOBAHUS  MPOU3BOJICTB
opranuueckoro cunresa. Cszp CAIIP ¢ aBTOMaTu3upoBaHHBIMU CHCTEMaMHU NepepabOTKU
unpopmanuu u ynpaieHus. CoctaB u ctpykrypa CAIIP, ocHoBHBIE BuAbl oOecreueHus,
IIPOrpaMMBl, pelIaeMbl€ 3a/1a4H.

Pasnen 4. KypcoBoe npoexkrupoBanmue.

Bbigaua ucXoAHbIX JaHHBIX Ui IpoekTupoBaHus. CocTaB MCXOAHBIX JaHHBIX: O030p
CIocoOOB TONMy4YEHHUS JTAaHHOTO BELIECTBAa. TEXHUKO-IKOHOMHUYECKOE OOOCHOBaHHE BBIOOpa
crocoba MpoU3BOJICTBA U MECTa CTPOUTENLCTBA. DU3UMKO-XUMUYECKUE XaPAKTEPUCTUKU ChIPbS,
BCIIOMOTaTENbHBIX MaTepHaiOB, OCHOBHBIX W MOOOYHBIX MpoaAyKToB. Kparkue ¢usuko-
XUMHYECKHE OCHOBBI Ipolecca. OmnucaHue TEXHOJOTMYECKOW CXEMbl, BKJIOYas IyCK U
octaHoBKy. Pacuer MmarepuanbHbiX NOTOKOB TC, BKJIIOYas KpPaTKOE OINKMCAHUE AJITOPUTMOB
pacuera, TadnMIa MaTEpUATILHBIX IOTOKOB. BhIOpaHHbIE TEXHOJIOTMYECKHE ITapaMeTphl IIpoLecca
U IMaIa30H UX JONYCTUMOI0 U3MEHEeHUs (aHaJIN3 YCTOMUMBOCTH pabOThI cxeMbl). PacueT u BeIOOp
OCHOBHOTO TexHosoruueckoro otopyaosanus TC, Tabmuna BbIOpaHHOrO OOOpYIOBaHHS C
yKa3zaHueM o0beMa, MOBEPXHOCTU TEMI00OMeHa, AaBlIEHHs, TeMIepaTypbl, pacXoJoB M T.II.
Pemenust mo KUII u aBromaTtuzamnuu TC, aHaTUTHYECKOMY KOHTPOJIIO TIPOU3BOJICTBA, TTO TEXHUKE
0€30I1aCHOCTH U OXpaHe Tpy/la, IPOMCAaHUTAPUH, TPOTUBOIIOKAPHOM MPOPUIIAKTUKE, 10 OUUCTKE
CTOYHBIX BOJI U Ta30BbIX BHIOPOCOB.

4. O6beM yueOHOI TUCIHIIHHbI

] Beero 1 CemecTphl 5
Buabl yueOHol padoThI 3E Alf,an' 3E Alf{aIl- 3E Alfla;[,

OO0masi Tpy10€eMKOCTb M CHUILITHHBI

4 144 2 72 2 72
10 y4e0HOMY ILIAHY

KontakTHasi pa6oTa ayiuTOpHbIE 3aHATHS: 142 | 51 | 095 | 34 |047 | 17
6 mom uucne 6 ropme npaKmuuecKoil 061 | 22 |036| 13 | 025 9
n0020Mo6KuU

Jlexnun 0,222 8 0,22 8 — —
[Tpaktrueckue 3ausatus (113) 1,194| 43 | 0,73 | 26 | 047 | 17

8 mom uuciue 8 popme npakmuueckou nooecomosxu | 061 | 22 | 0,36 | 13 | 0,25 9
JIabopaTtopHele 3aHATUsA (JIab) — | — — — | — | =

CamocrosiTejibHasi padoTa 258 | 93 1,05 38 [ 153 | 55

KonTakTHas camocrosiTenbHas paboTa 0,8 0,4 0,4
CaMocCTosATeIbHOE U3YUCHUE Pa3/IeioB 258 | 376 | 105 | 376 | 153 | —

JIACIIUIUTHHBI

BrinoHEeHNE KypCcOBOTO MPOEKTA 54,6 — 54,6
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IIpooondicenue madbauyvi

Bua koHnTpoJs:

3a4yer ¢ OLEHKOM + + + + — _
3ammTa KYpcoBOro nmpoeKTa + + — — + +
3ammra
3auer m
Buja uToroBoro KOHTpoOJIst: . | KypcoBoro
C OLICHKO
NMpPOeKTa
CeMecTphbI
Bcero 1 P 5

Buasbi yueOHoii padboThl A
cTp. Actp. Actp.
3E - 3E - 3E -

OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI

4 108 2 54 2 54
1o Y4eOHOMY IJIAHY

KonrakTHasi pa6oTa ayIMTOpHbIE 3aHATHSA: 1,42 [38,25]| 0,95 | 25,5 | 0,47 | 12,75
6 mom uucie 6 hopme nPpaKmu4ecKoil 061 | 165 | 036 | 975 | 025 | 6,75
no020moeKu

Jlekuun 0,222 6 0,22 6 — —
[Tpaktuueckue 3ausarus (113) 1,194 132,25| 0,73 | 19,5 | 0,47 | 12,75

6 mom yucie 8 hpopme npaxmuyeckotul noocomosexu | 0,61 | 16,5 | 0,36 | 9,75 | 0,25 | 6,75
JlaGopaTophsbie 3ansatus (J1ab) — — — —
CamocrosiTejibHasi padoTa 2,58 |69,75| 1,05 | 28,5 | 1,53 | 41,25

KoHTakTHas camocTosTenbpHas pabora 0,6 0,3 0,3
CaMOCTOSTEIIEHOE NU3YUEHHE PA3IeiIOB
YHCHUE pasi 258 | 28,2 | 1,05 | 282 | 153 | —

TACIATUINHEI

BeimonHeHne KypcoBOro mpoexkTa 40,95 — 40,95

Bua konTpoJs:

3auyer ¢ OLEHKOM + + + + — —

3ammTa KypcoBOoro mpoexkTa + + — — + +
3amuTa

3auer I
Buja nToroBoro KOHTpoJIs: . | KypcoBoro
¢ OLlEHKOM
NpoeKTa
AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpumenenue kpacumeneu» (b1.B./1B.06.01)
1. lleap AMCHUIUIMHBI — TIPUOOPETCHHWE 3HAHWM, BIaJeHUA U  (HopMUpOBaHHE

KOMIIETEHIIMH B 00J1aCTH KpallleHUs] BOJOHEPACTBOPUMBIMU KPACUTEISIMH, II€YaTH KpacuTesae Ha
BOJIOKHHCTBIX MaTepHajiaX pa3JIMYHOr0 COCTaBa, CIIOCOOOB OT/ENKH OKpAIIEHHBIX MaTepHajoB
JUISL YIYYIIEHUsI UX SKCILTyaTallMOHHBIX CBOMCTB, a TaKKe CIOco0ax KpalleHHs KOXKH, MeXa,
BOJIOKHA B Macce, MIIaCTMAacC, Pe3UHbl, OyMaru u Apyrux MaTepuaioB U CyOCTaHIIMM.

2.B pe3yabTare wu3y4YeHHs] JUCHMIUIMHBI oOydawumMiics 10 Mporpamme
MarucTparypbl 10JIKeH:

Obaaoams clieayomUMU KOMIETECHIUSIMHA U UHAUKATOPAMH UX JTIOCTHIKEHUS:
[1K-2.1; [IK-2.2; [IK-2.3; TIK-3.1; T1K-3.2; T1K-3.3; [1K-4.1; [1K-4.2; TIK-4.3.

3namo:
— IPOIECCHI IIAJIKOTO KpaIlIeHHs] HE paCTBOPUMBIMH B BOJAE KPACUTEIISIMU;
— MPOIECCHI lTIeYaTaHUsl Ha BOJOKHUCTBIX MaTepuaniax;
— COCTaB M CBOMCTBA HATyPAJIBHOI'O M€Xa U KOXKH;
— Ha3HAaYeHHE U CIOCOOBl OCYIIECTBICHHUS 3aKIIOYUTENBHOM OTIENKHM OKpAIICHHBIX

MaTepHaJIOB.
Ymemy:
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— OLICHUBATh KOJOPUCTUYECKUE CBOMCTBA KPACUTEIEH;

— OULEHUTh YCTOWYMBOCTh OKPACOK K Pa3JIMYHBIM BUAAaM BHELIHUX BO3JACHCTBUN;

— IPUMEHATH BCIIOMOTATEIbHbIE XUMHUYECKHME BEIIEeCTBA i1 MPUJIAHUS CHEUUAIbHBIX
OTPEOUTEIBCKUX KAUECTB.

Braoemy:

— HaBbIKaMH PAa0OTHI CO CIELMATIBHOW JUTEPATypOil, OTpakaroleil crenuguKy KpamieHus
Pa3JIMYHBIX MATEPUAIOB B HETEKCTUIIBHOW OTPaCIu;
— 1a0OpaTOPHBIMU METOJAMKAMHU KPAILICHUS MEXa U KOXKHU.

3. KpaTkoe coaepkaHue JUCHUILINHBI

Pasoen 1. Hepacmeopumsie 6 600e kpacumenu

1.1. Iucnepcubie kpacutenu. CrneuuanbHble TpeOOBaHUS K XUMHUYECKOMY CTPOCHHIO.
Mexanu3M KpanieHus u pukcanuu Ha BoJIokHe. THTeHcHpUKAaTOPBI B CYCIICH3MOHHOM KPAIlIeHUH.
Kpamenune mnoxn pasnenuem HenpepblBHO-OTOYHBIE METOABI KpallleHHWs. AmmapaTypHOe
odopMIIeHHE TTPOIIECCOB KPAIICHHUS.

1.2. Ky6oBebie kpacutenu. Jleitkocoeaunenus. Jlelikonorenuan. Mexanu3m Qukcaiuu Ha
BOJIOKHE. [leproanyueckuii MeTo A KpalleHus UEJUTKOJI03bl: XOJOAHBIN, TEMIbIA, HOPMAIbHBIA U
CHelMalbHbIi crocoObl. HempepbIBHBIA MeTOHA KpalleHus eiuToio3bl. Kpamnenue cmecoBoit
XJIOIIKO-JIABCAHOBOM TKAHH.

Kpamenue ky6o301smu. O01acTh IPUMEHEHHS.

1.3. Cepuucteie kpacurenu. CTpoeHHE, KpalICHHE MEUTIOIO3HBIX BOJOKOH. XHMH3M
mpolecca MpH KpalleHHd M MeXaHu3M (¢uKcauu Ha BojokHe. CrocoObl yIpOYHEHUS.
[Tpumenenue tnazosneit bC.

1.4. Kpamenne nyTtéM CcHHTE3a MUTMEHTOB Ha BOJIOKHE. AB3OTOJIbHBIE MUTMEHTHI.
«Jlensnoe kpamieHue». A30TONBI M CTOMKHE (OPMBI JMA30COEAMHEHHH, WX CTpPOCHHE,
knaccudukanusa. Kpaimienue OeTKOBBIX BOJOKOH MOIU(MUIIMPOBAHHBIMHA30TONAMU. A3030JIH.
A3oaneTsl.

Yépublil aHWIMHOBBIN NUrMeHT. OKUCIUTENbHBIN U 3alapHON crlocoObl 00pa3oBaHus Ha
BOJIOKHE.

ApouneHUMH1a30IbHbIC U (PTATOIIMAaHUHOBBIE MTUTMEHTHI. KyOoreHHbl.

Pasoen 2. Y3opuamoe pacyseuusanue unu nevamanue mrane

2.1. PacuBeunBanue Tkaneil. [Iporecc medaranus. Bunbl mewaru. IlewaTHast kpacka.
Cnoco6 HaHeceHMs] pUCyHKa. TkaHenmedaTrHble MamuHbl. OCOOCHHOCTHM MPOTEKAHHS CTaaui
repexoa KpacuTellst B BOJIOKHO IPY [T€YaTaHUU TKAHEH.

2.2. [leyaTaHue KUCIOTHBIMHU M KHUCIIOTHBIMU METAJUIOCOICPKANIIMHU KPACHTEIISIMHU.

[Ieyaranne KAaTHOHHBIMU KPACUTEISIMH.

[TeuaTanue npsimbiMu KpacuTessiMu. CriocoObl YIIPOYHEHHS PUCYHKA.

[leyaranue axkTUBHBIMH KpacutensMu. IIpsMas rmedarp 1O OJHOCTAIMMHOM U
JIBYXCTaJIMIHON TEXHOJIOTHH.

[Teyaranue KyOOBBIMH KpacuTelnsiMH U KyOosonsmu. [[&€nouHo-ruapocynbpUTHBIH,
POHTAIUTHO-TIOTAIIHBIN U JBYXCTaAUNUHBIN crioco0 npsMoit neyatu. BeiTpaBHas neyaTs.

[Ieyaranue CEpHUCTBIMU KPACUTEIISIMHU.

[TewaTanue mo xJ0MIaTOOYMaXKHOM TKaHU ¢ 00pa3oBaHUEM AHUIMHOBOTO YEPHOTO.

[Teyatanue HEPACTBOPUMBIMUTHIPOKCHA30KPACUTENSIMHU T10 XJIOMYATOOYMaXKHOUW TKaHH.

[Teuatanne murmeHTamu. KOMIOHEHTHI MEYaTHOM KpacKu, 0OECIICUMBAIOIINE aATre3HUI0
OKpAIlIEHHOW IUIEHKU Ha TKAaHM.

[TewaTanue aucnepcHpIMU kKpacutenssMu. CyOIMMaIliOHHBIE METOIBI TTEYATH.

Pasoen 3. Ilpumenenue «xpacumeneii 6 KOJNCEBEHHOM U MEXOB0M NPOU3BOOCMEeE.
3axnouumenvHas omoenka meKCcmuibHbvlX mamepuanos. llpumenenue xkpacumeneu 6 Opy2ux
ompacuax nPOMvlUIEHHOCMU.

3.1. CtpoeHue MIKYpHI )KUBOTHBIX. OCHOBHBIC ONIEPAIINN BBIJCIKH KOXH. Kparienue Koxu
B pacTBOpax KpacuTeleil MW MOKpbIBHOE KpaieHue. COoCTaB MOKPBIBHBIX KPacoK, METOJbI
HAaHECEHHUsI Ha KOXKY.
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3.2. Ilpupona mexa. OCHOBHBIE OIEpaIlMU BBIJCIKH MeXa U MOATOTOBKA K KPAIICHHUIO.
OkuCnIUTENbHOE KPalleHUE U KPalIeHUE TPATUIIMOHHBIMU KPAaCUTEIISIMHU.

3.3. 3akrounTeNbHas OT/IEIKA TEKCTHIIBHBIX MaTEPHUAJIOB.

3.4. IlpumeHeHne KpacuTeneil B He TEKCTUIIbHBIX OTPACIIAX MPOMBIIUICHHOCTH.

4. O0beM y4eOHOI JTUCIUIIHHBI

O0BbeM JUCHUIIINHEI
Buabi yueOHol padoThl 3E Akan. | Acrp.
4. 4.
O01mas TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4 144 108
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHATHSI: 1,42 51 38,25
6 Mmom uucie 6 hopme nPaKmu4ecKoil n0020moeKu 0,75 27 20,25
Jlexnun 0,47 17 12,75
ITpaktrueckue 3ausatus (113) 0,48 17 12,75
8 MOM Huce 8 hopme NPAKmu4eckKol n0020moGKU 0,28 10 7,5
JlaGopaTtopHsie padoTs (JIP) 0,47 17 12,75
8 mom yuciue 8 hopme npaKmuieckol no020moeKu 0,47 17 12,75
CamocrosiTesbHasi padoTa 2,58 93 69,75
KoHnTakTHas camocTosTeNbHas paboTa 0,4 0,3
2,58
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 92,6 | 69,45
Bujx koHTpOJIS:
3ayeT Cc OLlEHKOI + \ + \ +
Bujx UTOroBOro KOHTPOJIS: 3adeT ¢ OLEHKOM

AHHOTaNuUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«Texnonozuueckue pacuemut 6 CAIIP 0na npoekmupoeanus npoyeccos mexHoaozuu
npupooOHbIX IHEpzoHocumerneil u y2inepoonsvix mamepuanos» (b1.B./1B.06.02)

1. Hear aucuumiauHbl — ¢GopMupoBaHHEe Ha 0a3e YCBOEHHOW CHCTEMbl 3HAaHUU Yy
CTYACHTOB HWH)KEHEPHOTO MBIIIJICHUs M TOATOTOBKAa HX K OCYIIECTBJICHUIO JalbHEHIIEro
nporpecca B 00JIaCTH TEXHOJIOTMUM M IPOEKTHPOBAHMS MPOLIECCOB TSHKEIOW XHUMHUYECKON
OPOMBIIIICHHOCTH. B mpomecce M3ydeHHs AMCUUIUIMHBI  CTYAEHTBl 3HAKOMSATCS €
TEOPETUYECKIMHA OCHOBAMH TIPOTPAMM, IPHUMEHSEMBI TpPU TPOCKTHPOBAHUU KOHCTPYKIIHI
anmnapaTtoB M ONTUMAJIBHOM CTPYKTYPbl XUMHKO-TEXHOJIOTHYECKUX CUCTEM

2.B pe3yabTare wu3yYeHHs] JUCHMILIMHBI oOydawummiics 10 mNporpaMmme
MATHCTPATYPHI 10JIKeH:

Obaaoams clieayomUMU KOMIETECHIIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

[1K-2.1; IK-2.2; 1IK-2.3; TIK-3.1; T1K-3.2; T1K-3.3; [1K-4.1; [1K-4.2; TIK-4.3.
3namo:

— TaHeJ M UHCTpyMeHTOB 2-d-npoekTupoBanue AutoCad;

— OCHOBHBIC HHCTPYMEHTHI JIs uepueHus 2-0-mpoektupoBanue AutoCad;

—  NPUHIMITBI TOCTPOCHHS CIIOKHBIX Guryp 2-d-mpoektupoBanue AutoCad;

— mpeoOpa3oBaHUE reOMETpUIECKUE dMeMeHTpoB 2-0d-npoekTupoBanue AutoCad;

— odopmienue yeprexa 2-d-npoextrupoBanue AutoCad,

— ueprexHble cpeacTna 3-d mogenupoBanue AutoCad;

— nmeyartb AokyMmeHTa 3-d monenupoBanue AutoCad,

— TOAKJIIOYEHHE CTOPOHHUX 00bekToB 3-d MoaenupoBanue AutoCad;

— uHTepdetic mporpammsr AutoCad Plant3D;

— TtexHonorudeckue cxembl AutoCad Plant3D;

— coznanue TpexmepHbix mojeneit AutoCad Plant3D;

— momydyeHue padoueit nokymentanun AutoCad Plant3D.
Ymems:
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— BBIOMpaTh pa3nMuHbIC YepTEXkKHbIE cpencTa 2-d-npoektupoBanne AutoCad;
— MOCTPOEHHUE JUHHI U IPYTUX MPUMHUTUBOB 2-0d-mipoektupoBanue AutoCad,
— CTPOUTH CIIOKHBIC (GHUTYPHI MO ICKAPTOBBIM U IMOJSPHBIM CHCTEMaM OTCIEXHBaHUsS 2-0-
npoekTupoBanue AutoCad;

— KOIHMPOBaTh, IEPEMEIATh U Mpoyvee Ui dieMeHTOB 2-d-npoekTupoBanue AutoCad,
— MPOCTaBJIATH pa3Mepbl Ha uepTexe 2-0-nmpoekTupoBanue AutoCad;
— mpeobpazoBbIBaTh MOBepxHOCTH 3-d MogenupoBanue AutoCad;
— TIedaraTh JOKYMEHT U3 mpocTpaHcTBa nucTa 3-d MmogenupoBanue AutoCad;
— paboratb ¢ popmaTtom DWF 3-d monenupoBanune AutoCad;
— HacTpauBaTrh BHemHHH Bu nporpamMmbl AutoCad Plant3D;
— aHHOTUPOBaTh KOMITOHEHTHI U JTuHUHU cxeM AutoCad Plant3D;
— pasmemarb ooopynoBanre AutoCad Plant3D;
— odopwrars ueptexu AutoCad Plant3D.

Braoemy:
— HacTpoiikoi nanenu 2-d-npoexkruposanue AutoCad,
— mocTpoeHueM nonuinHuii 2-d-npoektuposanue AutoCad;
— moctpoenueM ¢Guryp mo pasmepam 2-d-npoektuposanue AutoCad,
— H3MEHEHHEM Pa3MepOB M CBOMCTB reOMETpUYECKUX 00beKTOB 2-0-npoekTrpoBanue AutoCad;
— paboroii ¢ TekcToM U Tabaunamu 2-d-npoektupoBanue AutoCad;
— TaJIUTPOU TEKCTYp, OCBEIIEHUEM U TOCTPOCHUEM NPUMUTUBOB 3-d MoaenupoBanue AutoCad;
— meyartbto yepTexkeit 3-d mogenupoBanne AutoCad;
— BCTaBKOH pacTpoBoro m3odpaxenus 3-d monenmupoBanue AutoCad;
— cozmanueM HoBoro npoekta AutoCad Plant3D;
— TmoxydeHueM Benomocteld u ordetoB AutoCad Plant3D;
— co3zaaHueM MetaiokoHeTpyBkiuil AutoCad Plant3D;
— penaktopoM oTueToB AutoCad Plant3D.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

Pasoen 1. 2d-npoexmuposanue ¢ AutoCad

I'maBHOE MeHIO, HACTPOMKM BHENIHEro BHMja. [laHenn MHCTPYMEHTOB, crocoObl BbIOOpa
pa3MYHBIX YEPTEXKHBIX CPEICTB, HACTpoika maHeneu. IIpocTpancTBo Momenun W JmCTa.
[Tpunmmner pabotel ¢ HuUMU. CucTeMbl KoopAMHAT. JlekapToBa W TMOJIApHAs CHUCTEMBI
otciexuBanus. Padota co ciosmu. CBoiicTBa cios. 3aMOpakMBaHUE M OJIOKMpOBKa ciosi. 2d-
MoJenupoBaHue. YepTexHble CpelcTBAa. 3HAKOMCTBO C OCHOBHBIMH HMHCTPYMEHTAMH s
yepueHus. [locTpoenue MMHUNA, MOJUIMHUN U 1p. TIPUMUTUBOB. [locTpoeHue cioxHbIX GUryp npu
MIOMOIIY JIEKapTOBOU U MOJISIPHOM CHUCTEM OTCIIeKUBaHUS. 3a/laHUe Ha MOCTPOEHHE MO Pa3MepaM.
[TocTpoenue nayr, amuurcoB, crutaitHoB. 3amanue. Packu, ckpyrieHus. [IpeoOpasoBanue
reoMeTpuuecKkux ayieMeHToB. KommpoBaHue, mnepemenieHue W Jp. 3aaaHue. Y AJIUHEHUE,
oOpe3aHne AJIeMeHTa, KOHIICHTPHUYECKHE OKPYXHOCTH | jp. llITpuxoBka M 3aiamMBKa dIIEMEHTA.
bnoku u rpynnsl anemenToB. Co3znanue u BcraBka 6ioka. Odopmiienue ueprexa. [IpoctanoBka
pasmepoB. Pabora ¢ Tekctom. Tabmuisl JlnHaMuyecKue OTMETKH.

Pa3zoen 2. 3d mooenuposanue ¢ AutoCad

UYeprexnsle cpeactBa [loctpoenne mnpumuTHBOB. 3amanue. [IpeoOpaszoBanme
npumuTHBOB. KomupoBanue, nepememienue u jap. 3ananue. IloBepxnoctu. [IpeobpazoBanue
noBepxHocTel. Dacku, compspkeHus. 3amganue. 3d Buzyanmumzamus W ocBerieHue. [laauTpsl
TEKCTyp. 3ajaHue Ha nepemeunieHue. Iledats nokymenra. IleuaTh uepTexa M3 MPOCTpAHCTBA
mucta. [leuats ueprexeit 3d. [loaxmouenue croponHnx 00bekToB. Dopmar DWF. [Toaxntouenue
BHEIIIHUX CChUIOK. AHHOTaTUBHOCTh. BcTaBka pacTpoBOro n3oopaxeHusl.

Pasoen 3. AutoCAD Plant3D

3HaKOMCTBO ¢ UHTepdeiicom mporpammsl [1TaBHOE MEHIO, HACTPOMKM BHELIHETO BUA.
Co3nanne HoBoro mnpoekra. Jlucmeruep mnpoekta. Hacrtpoiika mnpoekrta. Co3naHue
TexHojornueckux cxem P&ID. Co3ganue udepreka cxemMbl. AHHOTHPOBAaHUE KOMIIOHEHTOB U
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nuHuil cxem Jlucneruep ganHbiX. [IpoBepka nanusix cxem. [losydeHne BeJOMOCTEN U OTYETOB
[TpeoOpaszoBanue 00bekTOB AutoCAD B 00BekThl P&ID Co3nanue mosib30BaTeNbCKUX JTHHUA U
komrnoHeHT. Co3anue TpexMepHbix Mojeneil Coznanue u pazMenienue oodopynoBanust Co3nanue
TpyOorpoBogHOM 00Bsi3kM Co3/1aHKME METaNIOKOHCTPYKIMi Pabora ¢ naHHBIME TMPOEKTa B
«ducnetuepe npannbix». Ilomyuenue pabouelt noxkymentauuu IlmaHbl, BHIBI, pa3pesbl
Odopmnenne JByMEpHBIX depTeked V3omerpudeckwe dYepTekd. PemakTop OTYETOB
Hcnonp3oBaHue roToBbIX m1aba0HOB. Co3naHue M0Ib30BaTeIbCKUX 11a0JIOHOB OTYETOB.
4. O0beM y4eOHOM JUCHHIJIMHBI

O0beM TMCUMILTHHBI
Buabl yueOHoii padoThI 3E Akan. | Acrtp.
4. 4.
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4eOHOMY IJIAHY 4 144 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA: 1,89 68 51
6 Mom uucie 6 hopme nPpaKmuuecKoili n0020moeKu 1 36 27
Jlexknnu — — —
[Tpaktuyeckue 3anstus (I13) 1,89 68 51
8 moMm yucie 8 hopme npaKmu4eckol no020moeKu 1 36 27
JlaboparopHsie paboTsl (JIP) — — —
CamocrosiTesbHasi padoTa 2,11 76 57
KoHnTakTHas camocTosTelbHas paboTa 0,4 0,3
2,11
CaMocTOsITEIbHOE U3YUECHHE PA3/IeJI0B AUCIUILIMHBI 75,6 56,7
Bua konTpoJs:
3ayeT Cc OLlEHKOI + ’ + ’ +
Bujx UTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«l'emepozennwlit Kamau3 6 MEexXHON02UU OCHOBHO20 OP2AHUYUECKO20 CUHME3d )
(b1.B./IB.06.03)

1. Heap AUMCHMIVIMHBI TPUOOpPETEHHE CTYIEHTAaMHU YIIyOJEHHBIX 3HAHUH O (U3MKO-
XUMHYECKHX OCHOBAaX TeTEPOTeHHOT0 KaTajau3a U MPUHIUIAX OPTaHU3alUUd MPOMBIIUICHHBIX
MIPOIIECCOB C MPUMEHEHUEM JJAHHOTO TUTIA KaTallu3aTOPOB.

2.B pe3yabraTe u3yYyeHHs JAUCHUILUIMHBI O0y4yawlIWiicsi MO mNporpamme
MArucTpaTypbl J0JKeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

ITK-2.1; TIK-2.2; T1IK-2.3; T1K-3.1; T1K-3.2; I1K-3.3; T1IK-4.1; I1K-4.2; [TK-4.3.
3namo:
— Krnaccuduxkanuio karaan3aTopos;
—  (PUBHUKO-XMMHYECKHE OCHOBBI T€TEPOTEHHOT0 KaTallh3a OPTaHUYECKUX PEaAKIIHiA;
— METOJbI IPUTOTOBJIEHUS U UCCIIEIOBAHMS IPOMBIIICHHBIX KaTall3aTOPOB;
— TPUHLHUIB  TEXHOJIOTHYECKOTO O(OPMIEHUS OCHOBHBIX TI'eTEPOTCHHO-KATAIUTUYECKUX
MPOLECCOB MPOMBIIIIEHHON OPTaHUYECKOW XUMHUH.
Ymemy:
— BBIBOIUTH KHHETUYECKHIE YPABHEHUS HA OCHOBE MEXaHM3Ma KaTaTUTHUYECKUX PEaKIlHii;
— BriOupath onTUManbHBIE MTApAMETPhI KATATUTUYECKUX CHUCTEM M YCIOBUS WX JKCIUTyaTalluu
JUTS] IPOMBIIIIEHHBIX KaTATUTHYECKUX MPOIIECCOB MPOMBIIIEHHON OpraHu4eCKOi XUMUH;
— DBrpiOupath onTUManbHBIA THUI PEAKTOPHOTO Y37a JUISI MPOMBIIUICHHBIX KaTaTUTHYECKHX
MPOIECCOB OPTraHUYECKON XUMUU.
Braoemy:
— Metogamu orieHKH YPHEKTUBHOCTH KATATUTUIECKUX CUCTEM
— Merogamu IpUrOTOBJICHHS U pEreHEpaIli KaTaaInu3aTopoB
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— Merogamu yTunau3zanuy oTpabOoTaHHBIX KaTalu3aTOPOB.

3. KpaTkoe coep:kaHue M CUHUILIAHBI

Pa3zoen 1. Beeoenue.

3ajmaun Kypca. 3HadeHME M MaclTaObl MPUMEHEHMsI Karajiu3a B COBPEMEHHOM
MIPOMBIIUICHHON opraHuyeckoi xumuu. Vctopus pa3BuTus 3HaHUK O KaTtanuse. OnpeneneHue
¢denomena karanusa. [lapamerpbl 3P PEKTUBHOCTH KaTaIH3aTOPOB: aKTUBHOCTH; CEIEKTUBHOCTH;
CTaOUIIBHOCTh (J€aKTUBAIMS) - CIOCOOBI WX OINpEeAeNiCHUS U CPaBHUTENbHAS 3HAYUMOCTb.
Knaccugukarus katanu3atopoB U KaTAINTHYECKUX TporueccoB. CpaBHUTENbHAS XapaKTePUCTUKA
TOMOTEHHBIX U F€TEPOr€HHBIX KATAIM3aTOPOB MO Pa3IUYHbIM ITapaMeTpam.

Paszoen 2. Adocopoyus. Kunemuxa cemepozceHno-Kamaniumuyeckux peaxyul.

DneMeHTapHbIe CTaJuu B TeTeporeHHoM kaTanuie. O0jacTu MpOTeKaHUs] TeTepOoreHHO-
KaTaJIMTUYECKUX peakuuil. dusznueckas U xumudeckas ajacopouus. KoinnmuectBeHHOE onucaHue
aacopOuuu. Kunetnueckoe onucaHue reTeporeHHO-KaTaTMTUYECKUX PEaKIMi, TPOTEKAOIUX B
pasHbpix obOsacTsax  (BHemHenu(pGy3MOHHOW, BHYTPUAUPPY3MOHHOH, KHHETHYECKOH W
MIePEXO/THBIX ).

Paszoen 3. Kamanuz memannamu

DHepreTuyeckass JavarpaMmMa KaTaauTH4YecKodl peakuuu. CBsA3b KaTAIUTHUYECKOU
aKTUBHOCTH C TEIUIOBBIM 3(dexToM aacopoumu. Kpucrammmdeckoe CTpOCHHE METalIoB.
Crpykrypa nosepxHoctu MeraioB. /{ucnepcHocts MeTamioB. CTpyKTypHO-UyBCTBUTEIbHBIE U
CTPYKTYPHO-HEUYBCTBUTENIbHbIE peakuuu. CBA3b AJIEKTPOHHOIO CTPOCHHUS METAIOB C
KaTaJIMTHYECKON aKTUBHOCTHIO. CINIaBBI METAJUIOB. XEMOCOPOIHS HA TIOBEPXHOCTH METAILIOB.

Pazoen 4. Kamanuz okcudamu nepexooHvlx Memanios

DNEKTPOHHOE CTPOEHUE IOJYIPOBOJHUKOBBIX OKCHUIOB. XeMOCOpPOLHsS Ha OKCHIaX.
AKTHUBaLMs KHUCIOPOJA, BOJOPOJA, MOHOOKCHJA YIJIEPOJAa W YIJIEBOJOPOJOB Ha OKCHJIHBIX
Karajau3aTopax. BiusHue nmpumeceld B OoKcHIax Ha aacopOLMI0 U KaTaJMTUYECKHE CBOWCTBA.
MexaHu3Mm r1y0oKoro U napuyaibHOrO OKMCICHUS HAa OKCHJIHBIX KaTalu3aTopax.

Pa3zoen 5. Kucnomno-ocnosHnvle u nanecennvle Kamaniuzamopbl.

CtpoeHre M KHUCIOTHOCTh HanOoJjiee BaXKHBIX KUCIIOTHBIX KaTaJM3aTOPOB M HOCUTENEH
(Oxcun amromunusi, Oxcua KpeMHus, AmtoMocuinukarsl, [{eonntsr). MexaHu3Mbl peakiuii Ha
MIOBEPXHOCTH TE€TEPOTeHHBIX KHUCIOTHBIX KaTanu3aTopoB. CTpoeHHe M CBoiicTBa Hamboiiee
BaXHBIX OCHOBHBIX KAaTaJu3aTpoB (OKCHABI IIEJIOYHO3EMENbHBIX METaUIOB, HAHECEHHbIE
IIEJ0OYHbIE METAJUIbl, THAPOTAIBIMTONOAOOHbIE MaTepHaibl). MeXxaHU3MBbl peakiuii Ha Imo-
BEPXHOCTH F€TEPOT€HHBIX OCHOBHBIX KaTall3aTOPOB.

Crpoenue neonutoB. Knaccudukanus meonutos. KucioTHOCTh 11€0JIMTOB M CLIOCOOBI e
perynupoBanus. lllelin-cenekTuBHOCTh (CUTOBBIN A (EKT) LIEONIUTHBIX KaTaau3aTopoB. LleonnTsl
C HAHECEHHBIMHU METaJJIAMH.

B3anMozeicTBue akTHBHOIO KOMIIOHEHTAa C HOCUTENEM. [[MCIIepCHOCTh HAaHECEHHBIX
MeTaioB. lIponeccsl MUrpanuy METalJIOB MO MOBEPXHOCTU. DJIEKTPOHHOE B3aUMOJICHCTBUE
MeTay-HocuTenb.  CuiabHOE  B3aMMOJEICTBHE  MeTall-HOCUTENb.  budyHKIMOHAIbHBIE
KaTaJIu3aTopBhl.

MexaHu3Mbl JeakTHBAIMKM KaTaiau3zaTopoB. OOpatuMas UM HeoOpaTuMmas JeaKTHBAIlHsl.
OtpaBnenue katanuzaTopoB. CrnocoObl pereHepanuu —KaranuzatopoB. Kinaccudukanus
IIPOMOTOPOB U UX JACHCTBHE.

Pasoen 6. Basicnetiwue cemepozenno-kamanumuyeckue npoyeccvl 8 Heghmezazo-Xumuu u
8 NPOMBIUIEHHOU OP2AHUYECKOU XUMUU.

Tunber peaktopoB. TexHomorus Hambonee BaXHBIX TI'e€TEPOTreHHO-KATATUTUYECKHX
npoueccoB (Karamuzaropsl, akTuBanusi Karajau3aTopa, amnmnapaTypHoe odopMIeHHE Mpoliecca,
JIeaKTUBaLMs U pereHepanus KaTaau3aTopa).

MexaHu3mbl JAeakTHBAIMKM KaTainu3zaTopoB. OOpaTthMas U HeoOpaTuMasi JeaKTHBAlMs.
Otpasienue katanu3aTopoB. CrocoObl pereHepanuy KaTaan3aTopoB.
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4. O0beM y4eOHOH JUCHHIJIMHBI

O0BbeM JUCHUIIINHBI
Buabi yueOHol padoThl 3E Akan. | Acrp.
4. 4.
O01mas TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4 144 108
KontakTHasi paboTa ayIMTOPHbIE 3aHIATHA: 1,89 68 51
6 mom uucie 8 hopme nPpAKmMuYecKoili nOO20mMoeKU 0,67 24 18
Jlexnun 0,47 17 12,75
ITpaktrueckue 3ansatus (113) 1,42 51 38,25
8 MOM Huce 8 hopme NPAKmu4ecKol n0020MmoGKuU 0,67 24 18
JlabopaTtopusie paboTs (JIP) — — —
CamocrosiTesibHas padoTa 2,11 76 S57
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
2,11
CamocCTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 75,6 56,7
Bua konTpoJs:
3a4er c oneHkoM + | + | +
Buj1 HTOroBOr0 KOHTPOJIS: 3a4er c oueHKoi

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«CynpamoneKkynapnas Xumusa Hanopasmepuvix oovekmos» (b1.B./[B.07.01)

1. Heap aMcUMIUVIMHBI — pa3BUTh Yy CTYJACHTOB HAaBBIKM aHajIM3a MOJIEKYJSPHO-
OpPraHU30BaHHbIX CHUCTEM, YMEHMs IOCTPOEHHs aHcaMOJel OpraHM4ecKuX MOJIEKYJ, OpraHo-
HEOPraHMYECKUX KOMILIEKCOB M KOOPJMHALMOHHBIX MOJIMMEPHBIX CTPYKTYp, HCCIIEIOBaHUS
IPOLIECCOB  BBICOKOCHEIM(PUYHOIO pPACHO3HABAHUS, pearupoBaHMs, Karanausa; 00ecHeuuTh
uH(popMaliell 0 OCHOBHBIM O0JIACTSAM MPUMEHEHUS MOJIEKYJISIPHO-OPIaHU30BAHHBIX CHUCTEM;
HAY4YMTh [UIAHUPOBATh, OPIaHU30BBIBATh U OCYLIECTBIATH MOA00P KOMIIOHEHTOB JIJIs TIOTY4EHUS
CYNpaMOJIEKYJIIPHBIX CUCTEM C ONpeAeIEeHHbIM Ha00pOoM (PYHKLIHH.

2.B pe3yabrare u3y4YeHHs] JAUCHMILIMHBI oOydawoummiics 10 HNporpamme
MATHCTPATyPhI J0JIKeH:

Obnadamye cleayOMUMU KOMIIETCHIIUSAMHU ¥ UHAUKATOPAMH UX TOCTH)KEHUS:

[1K-2.1; [IK-2.2; 1IK-2.3; TIK-4.1; T1K-4.2; T1K-4.3; [1K-5.1; I1IK-5.2; TIK-5.3.

3namy:

— OCHOBHBIE THIIBI OPraHUYECKHX MOJIEKYN — 0a30BbIX AJIEMEHTOB IOCTPOEHUS MOJIEKYJISPHO-
OpraHU30BaHHBIX CUCTEM;

— OCHOBHBIE€  MPUHIUIBI  TOCTPOCHUS  OpPraHMYECKHUX,  METAJUIOOPraHUYeCKUX U
OMOOPraHUYECKUX CYNPAMOJIEKYJIPHBIX CUCTEM;

— METOJbl aHAJIN3a CTPYKTYPBI U CBOWCTB CYNPAMOJIEKYJISIPHBIX CUCTEM;

— OCHOBHBIE THIIBI COBPEMEHHBIX CUCTEM, HCIIOJIb3YEMbIX B OMOXUMUH;

— OCHOBBI CYPaMOJIEKYJISIPHOTOKAaTaTIN3a;

— OCHOBHBIE TUIIBI MaTEPHAJIOB HA OCHOBE MOJIEKYIISIPHO-OPTaHU30BAHHBIX CUCTEM;

— OCHOBHBIE TUIIBI CUCTEM, UCIIOJIb3YEMBIX B OPraHMUYECKON (POTOHUKE U SJIEKTPOHUKE;

— JApyrue o01acTi NPUMEHEHHUS MOJIEKYIISIPHO-OPTaHU30BAHHBIX CUCTEM.

Ymemy:

— TMPOBOAMTH AHAIU3 HAYYHO-TEXHUUECKOM JUTEeparypbl B OOJIACTH COBPEMEHHBIX H
NEPCIEKTUBHBIX BUI0B MOJIEKYJIIPHO-OPTraHU30BaHHBIX CHCTEM;

— (¢opMynupoBaTh TpeOOBaHUS K MaTepuallaM U ONpeneniarTh 3(PQPEeKTUBHBIE MYyTH CO3/IaHUs
HOBBIX CYIPaMOJEKYJISAPHBIX CUCTEM C KOMIUIEKCOM 3a/JlaHHBIX CBOMCTB Ui KOHKPETHBIX
oOractell MpUMEHEHNUS;

— TMPOBOAMTH HKCIEPUMEHTAJIbHBIE HCCIENOBaHHUA COCTaBa, CTPYKTYpbl M  CBOMCTB
MOJIEKYJISIPHO-OPTaHU30BaHHBIX CUCTEM;
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— IDPUMEHATH TEOPETHUECKUE 3HAHUS 110 COBPEMEHHBIM U IEPCHEKTUBHBIM BHJAM
CYIpaMOJIEKYJIIPHBIM CUCTEMAaM JUIsl PEIICHUs UCCIIE0BATENbCKUX U MPUKIIAJHBIX 33]a4, B
TOM YMCJI€ B MEXJUCLUIUIMHAPHBIX 00JIaCTSIX.

Braoemy:

— MeroJaMH pabOThl C HAYYHO-TEXHHYECKOH, CHpPAaBOYHOW JIUTEPATYpOH M DIEKTPOHHO-
OMONMOTEUHBIMM  pecypcaMd [0 TEOPEeTHYECKMM M TEXHOJOTHMYECKUM  acCHeKTam
MaTepraIoBEIEHUS HA OCHOBE MOJIEKYJIIPHO-OPTaHU30BAHHBIX CUCTEM;

— METOJOJIOTUYECKUMH I10/IX0/IaMU, OCOOEHHOCTSMU CHHTE3a U BBISBICHUS B3aUMOCBS3EN
COCTaBa,  CTPYKTYpbl, CBOMCTB ¥  TEXHOJOTMM  CYNPAMOJIEKYJSPHBIX  CHCTEM,
o0ecreynBarOIMMH 000CHOBAHHOE MPUHATHE PEHICHUH NPU pa3pabOoTKe HOBBIX MaTepHAaiOB
JUI Pa3IMYHBIX 00JIaCTe IPUMEHEHNUS;

— METOJaMHM KpPUTHYECKOIO0 aHajlu3a M OLCHKHM COBPEMEHHBIX HAYYHBIX JOCTHIKCHHM,
pa3pabOTKU MOAXOJOB K PEIICHHIO MCCIIEAOBATENbCKUX M MPAKTUYECKUX 33a71ad B 00JacTu
MOJIEKYJISIPHO-OPraHU30BaHHBIX CUCTEM;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K pa3pabOTKe HOBBIX METOJOB HCCIEIOBAaHUS U UX
IPUMEHEHHUIO B CaMOCTOSITENIbHON Hay4YHO-UCCIIEIOBATEIbCKON JEATENIBHOCTH B 00JacTH
XUMHHU OPTaHU30BAHHBIX CUCTEM C YYETOM IPaBHJI COOJIIOJCHHUS aBTOPCKUX IPaB.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

Pa3zoen 1. Beeoenue. OcrhosHvle nOHAMUS.

1.1 Beenenue. Kparkas ucropus CynpamojieKyJISpHOM XUMHUU. 3HAYMMOCTh HAY4HO-
UCCIIEIOBATENbCKUX paboT B 00JacTH CYNpPaMOJIEKYJISPHOM XUMHMM Ui IPAKTUYECKOIO
IPUMEHEHHUS.

IIpupoa HEKOBaJIEHTHBIX B3aWMOJIEHCTBUH (KOOpAMHALMOHHBIE CBSI3U, JUIOJb-
JIUIIONIbHBIE B3aUMOJEHCTBHS, CWiIbl BaH-nep-Baanbca, CTOKMHI-B3aMMOJENCTBHE, BOJIOPOIHBIC
cBs3n). lonyuenue 1D, 2D, 3D- ctpykTyp. MonekynspHaas oubnuoreka P. Crenra u b. Onenroka.
HckyccTBeHHBIE MEMOpaHbl, MeMOpaHHBIN TpaHCIOPT. MoHO- 1 nonucion JIsnrmiopa-biaopxerr.
Besukynbl, Munemsl: cnenrduyeckue Tunsl MmarepuanoB. CynpaMoJieKysipHas opraHusanus B
HYKJIEMHOBBIX KHUCJIOTaX, OesKax.

DU3NKO-XUMUYECKUE METO/BI UCCIEN0BAHUS CYIIPAaMOJIEKYJIIPHBIX CUCTEM (ONTHYECKast
CIIEKTPOCKOIHS, PEHTT€HOCTPYKTYpHbIA aHanu3, SAMP-cnekrpockonusi, Macc-CEKTpOMETPHS,
noJsiporpadus, HOTEHIMOMETPHS, KOHIYKTOMETPHS, KBAHTOBOXMMHUYECKHE METObI pacyeTa.

1.2 MonekynspHoe pacnio3HaBanue. KoMriemMmeHTapHOCTh. [ 'eomMeTpuieckoe, mpupoIHoe,
HHEPreTUYECKOe COOTBETCTBUE. DHA0PELENTOPHI, IK30pelenTophl. [ HOKHe, )KECTKHE pEeLenTOpHI.
MoHoTONHbIE U TOJUTOIHBIE penentopsl. [Ipupoanble penenTops! (BaTMHOMUIIMH, OOBEPUIIMH,
MaKpoOTeTpaluabl, JHUHEHHbIE MONUI(pUPHBIE aHTUOMOTHUKM). Pernentopel A aHUOHHBIX
cyoctparoB. Cs3biBaHME HEUTpanbHBIX MOJEKyJ. KoMIiekchl ¢ aMMOHMWHBIMH KaTHOHAMHU.
JudunpHblit perienitop. XupajabHoe pacro3HaBaHue. I enukarsl. MojeKynsipHble Y3IIbl.

CamMocOopka ¥ caMOoOpraHu3als opranndeckux Mosiekyia. CamocOopka B MPUCYTCTBUU
HMOHOB METa/UIOB, 00pa3oBaHUE CTPYKTYPHBIX OJJIEMEHTOB JTaKEPOK, JIECEHOK, PELIETOK.
CamocOopka 3a cYeT BOJOPOJHBIX CBs3el. MHoOToOKoMIOHEeHTHas camocOopka. CamocOopka
YIOPAIOYCHHBIX (Pa3 U KPUCTAJUINYECKUX CTPYKTYp, HampasisgeMas 00pa3oBaHUEM BOJOPOIHBIX
CBSI3€H.

Pa3zoen 2. Ocrnoguvie munvl 1ueanoos u cyocmpamos

2.1 Kpayn-3¢upsl — miepBbIe MCKYCCTBEHHBIE MOJIEKYJBI-perienTopbl. HomeHkmnarypa,
METO/IbI CUHTE3a KpayH-3()UpPOB, KPUIITAHIOB, TOJaH10B. OCOOEHHOCTH KOMILIEKCOOOpa30BaHus
KpayH-2(UpOB, KPUNTAHJOB, NMOJaHAOB. CeleKTUBHOCTh KOMIUIEKCOOOpa30BaHUs, KOHCTaHTHI
YCTOMYUBOCTH, YHEPTUsl 00pa30BaHUsI KOMIUIEKCOB. BiiMsH1E IPOTUBOMOHA COJIM U PACTBOPUTEIIS
Ha IIpollecC KOMILJIEKCOOOpa3oBaHUs. Peopranusamus KpayH-COEIMHEHUII B Mpoliecce
KoMILIekcooOpa3oBanus. KoMiekcooOpa3oBaHue ¢ aHMOHAMH U HEHTpaTbHBIMU MOJIEKYJIaMU.
[TpuMmeHeHre KpayH-COeTUHEHHUH B XUMUYECKOM CUHTE3€, aHATUTUYECKON U PU3NYECKON XUMUH.

Karenanbel u poTakcaHbl (CTpOE€HHE, METOABI CHHTE3a). MOJEKYIsIpHbIE Y3IIbl,
JEHAPUMEDBI.
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[Moppupunsl. Du3uko-XMMUYECKHE  XapaKTepucTuku  mnopdupuna. Komrmiekchl
METaJUIONOP(GUPHUHOB C MOJIEKYJaMH MHUPHIUHA, A3areTEPOIMKIOB, alu(aTHIeCKUX aMUHOB.
MoHO- ¥ TOJIMTONHBIE pELEenTopbl, HoppupuHOBBIE auMepbl. Kommiekcoobpa3zoBaHue
noppupuHoB ¢ QymiepeHamu. OOpa3oBaHHE KOMIUIEKCOB MOP(UPHUHOB C OPraHUYECKUMHU
MOJIEKYJIaMH 3a c4eT 00pa3oBaHMs BOAOPOAHBIX cBs3ell. CynpaMoJeKyJsipHbIE MOJUMEpHl Ha
ocHoBe nop¢upunoB. [IpumMeHeHre NOpPUPUHOB B METUITUHE.

2.2 Kanmukcapensl. Homenkmarypa. OpHOCTaguWHBIA W MHOTOCTAJIMHHBIA CHHTE3bI
KaJuKcapeHoB. Moauukaius kanukcapeHoB. CTpyKTypa KaaukcapeHOB. OU3HKO-XUMUYECKHE
METO/Bl HCCIIEOBaHUS KalukcapeHoB. KomiuiekcooOpa3zoBaHHe C KAaTMOHAMU METaJlJIOB,
aMMOHMSI, OPraHUYECKMMH MOJIEKYJIaMH, CMEIIaHHbIE KOMIUIEKChl. DYHKIIMOHAIbHBIE CUCTEMBbI
Ha OCHOBE KJIMKCAPEHOB. DKCTPAKIU KATHOHOB METAJIJIOB C MCII0JIb30BAaHUEM KaJIMKCAPEHOB.

Huknonexkctpunel. CTpoeHME M HOMEHKJIATypa LUKJIOJIEKCTPUHOB. BhineneHue
LIUKIOACKCTPUHOB M3  Kpaxmayja.  XUMUYeckas  MoAu(UKaus  IMKJIOJEKCTPUHOB.
KommiekcoobpazoBanue LUKJIO/IEKCTPUHOB c OpraHMYECKUMHU MOJIEKYJIaMH.
Kommnekcoobpa3zoBaHue LUKIOAEKCTPUHOB € HEOpraHWYeCKMMH cosiiMu. CMelIaHHble
KOMIUIEKChl LUKJIOJEKCTPUHOB. Peakiuu, MNpoTeKammyue B TMOJOCTH IUKJIOAEKCTPUHOB.
[Iponieccel  ruaponu3a, MpOTEKAalOIIME€ B  MOJOCTH  LUKIOAECKCTpUHOB. IIpumenenue
LUKJIOJIEKCTPUHOB JJIi MOAM(DUKALUU CBONCTB OpPraHUYECKUX COEAMHEHUHW M B JKUIAKOCTHOMN
xpomarorpadumu.

Kykypourypuiibl. Metoas! momydenus. KomruiekcooOpazoBaHue ¢ KaTHOHAMH METauia U
OpPraHUYECKUMU 3aPSKEHHBIMU MOJIEKYJIaMH.

Pasoen 3. Buomumemuyeckue cucmemul

3.1 Onpenenenrie aOMOTUYECKUX MOJEKYJI M peakuuid, OMOMMMETHYECKOro MOAXO0Ja.
[lpupoanbie W HCKycCTBeHHBIE HOHO(OpPBL. KOMIIEKCOHBI st MPOM3BOAHBIX AMMOHHSA,
JUKapOOHOBBIX ~ KHMCIOT, amuHOkucioT. Kommiekconsr st JIHK.  HMckyccrBeHHble
KaTaJUTHUYECKUe CHUCTeMbl. MojenupoBaHue OuOJOrMYecKux peakuuil. ['maponans amuios,
CJIOKHBIX 3(hupoB, 3¢uUpoB (HocPopHbIX KUCIOT. LlukIudeckue yrieBOJOPOIHBIE CHUCTEMBI,
MOJIEJMPYIOIIME MTPOTeasbl, JeruaporeHassl. CynpaMoseKkysipHble METaJUIOKATaIu3aTOPBL.

Pasoen 4. Cynpamonexynapnas gpomonuxa

4.1 CynpamoineKymsipHble CUCTEMBbI, OTOXUMUYECKNE TPEBPAILEHHSI KOTOPBIX OCHOBaHbI
Ha TIPOTEKAaHUU DJIEKTPOLMKIMYECKHX peakuuil. KpayHconepkammue CHUpOCOEIUHEHUS.
doroympasiseMoe KOMIUIEKCOOOpa3oBaHue cnupoHapTokcaznuHoB. CHUPONUpPAHBI B KAYECTBE
HCKYCCTBEHHBIX OMOJIOTHYECKUX perenTopoB. Ciuponupansl B coctaBe 0enkoB. CIMpONUpaHbl B
cocraBe nonuMmepoB. KpayHconepxkaiue HapTonupansl U (OTOYIpPABISEMbIE CEHCOPbI HA UX
ocHoBe. KpayHconepkamue nurerapuiadTeHsl. KpayHconepxkaiue —Tpu(peHHIMETaHOBbIE
KpacHUTellH.

4.2 ®oTOMHYLIMPOBAaHHBIHN IIEPEHOC AIIEKTPOHA B (POTOAKTUBHBIX cucTeMax. Hennneiinsie
ONTUYECKHE CBOMCTBA CYNPaMOJIEKYJISIPHBIX aHCaMOJIeH.

CynpaMosieKyssipHas 3J€KTPOXUMHS U CyNPaMOJIEKYJISIPHbIE 3JIEKTPOHHBIE YCTPOMCTBA.
OcHOBHbIE THIBI KOMIIOHEHT JUIsl OCYILECTBJICHMsI MepeHoca 3iekTpoHa. OCHOBHBIE THIIbI
YCTPOMCTB MO TEPEHOCY JJEKTpoHa. MoOJeKyIsapHble NPOBOJA. JIEKTPONEPEKITIOYAIOIINE
YCTpOICTBA.

@DOTOMHAYLIMPOBAaHHBI TIEPEHOC HHEPTUU B OPraHU30BaHHBIX cHUCTEMaX. MeXaHU3MBbI
NepeHoca SHEPruu, JOHOPHI, aKLIENTOpbl dHepruu (poroHa. OCHOBHbIE KOMIIOHEHTHI U THIIbI
YCTPOMCTB IO NEPEHOCY IHEPTUU. METOABI UCCIIEN0BAHUS U PETUCTPALIMU NIPOLIECCOB MEPEHOCA
SHEPIHH.

Pa3zoen 5. Opeanuueckue npoeoonuxu

5.1 MonekynsipHble MallWHbl. YCTPONCTBO MOJIEKYJSIPHBIX MAallWH. MOJeKyaspHble
HIECTEPEHKH, MOJIEKYJISIpHbIE MYCKYJbl. MamuHel, padoTaroniye npu U3MEHEHUH KHUCIOTHOCTH
Cpelbl U TpHU MPOTEKAHUHM OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB. MOEKyIsIpHBIN
HAcOC, MOJICKYJISIpHBI MOTOp. MoneKkynspHas MalluHbl, paboTaroliue Tpu H3MEHEHUU
KHUCJIIOTHOCTH CPeJibl, IEPEHOCE WIEKTPOHA, NpH (poTooOIydeHnH. MOJIeKyIsApHbIi aBTOMOOUIIb.
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5.2 CynmpamornieKkysipHass XUMHUS METAUIOOPTAaHUYECKUX THOPHIHBIX MaTepHasoB.
MeTonbl  TIONYYEHUS METAJUTMYECKUX HAHOYACTUI[. MeTombl TMOJIy4eHUsS THUOPHIHBIX
METAJUIOOPTaHMYECKUX HAHOYACTUI[ W HAHOMATepHajoB. MeToabl W3ydeHHsS THOPHUIHBIX
HaHOMaTepHuasioB. [IpuMepsl THOPUIHBIX HAHOYACTHII M MIX CBOMCTBA. [lepcrieKTUBBI THOPHIHBIX
HaHOMAaTEPHAJIOB.

4. O0beM y4eOHOMH JUCIHIJIMHBI

O0beM TMCUMILTHHBI
Buabl yueOHoii padoThI 3E Axkan. | Acrtp.
4. 4.
O01as TPYA0€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 ol 38,25
6 Mom uucie 6 hopme nPaKmuuecKoil n0020moeKu 0,58 21 15,75
Jlexnun 0,28 10 7,5
[TpakTnueckue 3austust (I113) 1,14 41 30,75
8 MoMm yucie 8 hopme npaKmu4eckol no020moeKu 0,58 21 15,75
JlaboparopHsie paboTsl (JIP) — — —
CamocrosiTesbHasi padoTa 2,58 93 69,75
KoHnTakTHas camocTosTelbHas paboTa 0,4 0,3
2,58
CaMOCTOSITeJIbHOE U3YUYEHHUE PA3JIeJIOB TUCIIUIIIIMHBI 92,6 | 69,45
Bua konTpoJs:
3ayeT Cc OLEHKOI + ’ + ’ +
Bujx UTOroBOro KOHTpOJIS: 3adeT ¢ OEHKOM

AHHOTaNuUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«Ilpozpeccusnuvie no0xo0bl KomnjieKcHoul nepepadbomku coeounenui CI1+y
(b1.B./IB.07.02)

1. Ieap AMCHMMJIMHBI — O3HAKOMJICHHUE C COBPEMECHHBIMU TEXHOJOTHSMH COCIUHEHUIN
C1+ ¢ mony4yeHreM HOBBIX BHJIOB YIJIEBOJIOPOJHOTO CHIPhS; paCIIUPEHUE CBEACHUI O CHIPhEBOI
0a3e I TPOU3BOJICTBA YIJIEPOJHBIX MATEPUAIOB, TEXHOJIOTHH TIONYYEHHUS CBIPHEBBIX
YIIEpOAUCTHIX MAaTEPUaJIOB, OBIAICHUE METOJAMH aHAIM3a TBEPOTO YIiaepoa.
2.B pe3yabraTe wu3yYeHHs AUCHUILUIMHBI O0ydYyawIIWiicss MO mporpaMmme
MArUCTPATYPhI T0JIKeH:
Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHXKCHHUS:
I1K-2.1; [1K-2.2; TIK-2.3; I1K-4.1; I1K-4.2; I1K-4.3; I[1K-5.1; T1K-5.2; T1IK-5.3.
Buame:
— HOBBIC WCTOYHHUKHU YTJICBOJOPOJHOTO CBIPBS IS TMOJNYYCHUS XUMHYCCKOH TPOAYKIHHA WU
METOJIbI UX TIepepadOTKY;
— TPHUMEHEHHE HOBBIX BHJIOB CHIPbS HA OCHOBE METaHa M BOJIOPOA JJIs IOTYYESHHUSI YTIIEPOIHBIX
MaTepHajoB, B TOM YHUCJIe, HAHOMATEPHAJIOB;
— CBIPBEBYIO 0a3y JUIsl TPOM3BOJICTBA JJICKTPOIHBIX, ICKTPOYTOIBHBIX W KOHCTPYKITHOHHBIX
W30S,
— -TEXHOJIOTHH IMPOIIECCOB KOKCOBAHUSI HE(DTAHBIX OCTATKOB, OTYyYEHUS U MEePepabOTKH CMOI
1 TIEKOB;
— TPUMEHEHWE HEPTIHOTO CHIPhS JUIS MOJYICHUS YTICPOIHBIX MaTSPHAJIOB;
— TI0Ka3aTeNM TEXHUYECKOTO aHalu3a TBEP/IbIX YIIIEPOACOAECPKAIIUX MaTEPHAIIOB.
Ymemn:
— BBIOMpaTh HaNpaBICHUS TMEepepaOdOTKH METaHa, OKCHAA YIJIepoJa W BOAOPOJ]A, UCXOMAS W3
KOHKPETHON 00CTAaHOBKHU M SKOHOMHUYECKOU CUTYyaIlHH;
— ToI0MpaTh CHIPHEBBIE MATEPHAIBI JUISI MPOU3BOJCTBA IEKTPOTHBIX, dJEKTPOYTOJIbHBIX U
KOHCTPYKITMOHHBIX WU3JICTTUH;
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—  OIpEAeNsATh TPYIMIOBOI COCTAaB MEKOB;
— OIpeAeNsiTh NOBEPXHOCTHBIC U aICOPOIIMOHHBIE CBOMCTBA YIVIEPOIHBIX MaTepUasoB;
— BbIOMpaTh TEXHOJIOTMYECKHWE CXEMbl Il TMPOLIECCOB IMOATOTOBKM U IOJIyYEHUs
YIIIEPOJCOACPIKALINX CHIPbEBBIX MAaTEPHAJIOB.
Braoemy:
— TpUHLKIIAMU BbIOOpa yCIOBUIl epepaOOTKU MeTaHa JJis 3aJaHHBIX COCTAaBOB I'a3000pa3HbIX,
KUJKUX U TBEPJBIX IPOIYKTOB €ro NepepaboTKu;
— METOJaMH ONpEICICHUS TEXHUYECKUX TIOKA3aTeed TBEPIBbIX  YIIIEPOJCOEPKAIIIX
MaTepuasos;
— TPUHLHUIIAMHU BbIOOpA CBHIPBS AJIs MOTyYEHUS YIIIEPOIHBIX MaTepUaioB;
— CTPYKTYpOH yriepoAHBIX MaT€pPHAJIOB;
— TPHUHIUANAMHI TTOJ00pa TEXHOJIOTHYECKHUX CXEM JIJIS IS MPOIIECCOB MOATOTOBKH M MOJTYUSHUS
YIIEpOACOACPKAIIUX CHIPHEBBIX MATEPHAIIOB.
3. KpaTkoe conep:kaHue JUCHUILINHBI
Beeoenue.
[IpenMer, mens © 3a4a4dl  JUCHUIUIMHBL. MeECTO JUCHHMIUIMHBI B  CTPYKType
npodeccuoHaNbHOM MOATOTOBKH. Y4yeOHas IuTeparypa o Kypcey.
Pazoen 1. Ilpoyeccvl nepepabomxu memarna u noaydeHusi 6000pooq.
TepMuyeckas 1ecTpyKIMs METaHa.
VYTIeKUCIOTHAS KOHBEPCHS METAHa.
[TapoBas KOHBEpCHS METaHa.
[TapoxuciopoiHasi KOHBEPCHUs METaHa.
Cunre3 @umepa — Tpomnna.
CuHre3 MeTaHoJa.
Pa3zoen 2. Coipvesas 6aza yenepoOHvlx u yeneepaghumosvlx Mamepuanos, ux Quzuko-
Xumuyeckue ceoucmasda
TexHuueckum yriepon.
AHTpanur.
Kokcbl. Mano3onpHbie, KaAMEHHOYTOJIbHBIE, CIIAHIIEBbIE KOKCHI.
I'padut. TepmopacmmpeHHslii rpadur.
Pexpucrannu3zoBaHHbIe U CUIIMIIUPOBAHHBIE TPAQUTEHI.
YriepoHbie BOJIOKHUCTBIC MAaTEPUAITBL.
Pa3zoen 3. Texnonoeusn nonyuerus u no020mo6KU CbipbesblX MAMepUanos.
TexHOJIOTHYECKUE CXEMBI ITOTYICHUS CAXKH.
TexHonorus mnpokaiuBaHus HE(MTAHBIX KOKCOB W aHTPalUUTOB. DU3HKO-XUMHYECKHE
MIPOIIECCHI TPOTEKAOIIUE TIPY TPOKATUBAHUH.
[Ipouieccrl n3MenpYeHHsI U KacCU(PUKALNN KOKCOB M aHTPAIIHTA.
[TpuHIMIHATBEHBIE CXEMBI IOJIYYCHHS YTJIEPOTHBIX BOJIOKOH. KOMITO3HIIMOHHBIC
MaTepuaibl Ha OCHOBE BOJOKHUCTBIX HAIMOJIHUTENEH. TeXHOIOTUYECKHE CXEMBI UX TIOTYYSHHS
Pa3zoen 4. Ocnoeuvie ceasyowue mamepuansl, UCNOIbL3YEMblE NPU  NPOUIBOOCHBE
yenezpagumosuix Mamepuaos.
CroiicTBa 1 cmocoObl monydeHus. [lekn kameHHOYroJibHBIE, HEe(TSHBIC, CIIAHIIECBHIC;
CUHTETHYECKUE CMOJIBIL.
TexHoIOTHS MOATOTOBKH KAMEHHOYTOJILHOTO M HE(PTSIHOTO TIEKOB.
[TormmMmepHnbie cBs3yronre. HasHaueHne u MpUMEHEHHE B KOMITO3UITMOHHBIX MaTepHaax.
4. O0beM yueOHOi TUCIHIIHHBI

O0beM TMCUMILIHHBI
Buabl yuedHoii padoThI 3E Axan. | Actp.
4. 4.
O01asi TPY10€eMKOCTh IMCHMILIMHBI 0 Y4eOHOMY IJIAHY 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,89 68 51
6 MoM uucie 6 hopme nPpaKmuueckoli n0020moeKu 0,5 18 13,5
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IIpooondicenue madbauyvi

Jlexkuun 0,25 9 6,75
[Tpaktuueckue 3ausarus (113) 1,64 59 44,25
8 MoMm yucie 8 hopme npaKmuyeckol N0O20mMo6KuU 0,5 18 13,5
Jlaboparopusbie paboTsl (JIP) — — —
CamocrosiTejibHas pa6oTa 2,11 76 57
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
2,11
CamocTosiTeIbHOEC U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 75,6 56,7
Bua koHTpoJIs:
3auyer ¢ OLEHKOI + \ + \ +
Buja uTOroBoro KOHTpoJIs: 3a4er ¢ OLEHKOI

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Cunme3 u aHAIU3 MEXHOTI0ZUYECKUX CXEM
OCHOBHO20 OpP2aAHUUECcK020 u Hepmexumuveckozo cunmesa» (b1.B./1B.07.03)

1. eap AMCHMIUIMHBI PAa3BUTHE NMPAKTHUYECKUX HABBIKOB CAMOCTOSITEIBHOTO TIOMCKA,
cbopa, cucremMaTu3aluy U aHajau3a MHPOpPMALKU, HEOOXOUMOMN AJIs TEXHUKO-IKOHOMHUYECKON
OLICHKH aJIbTEPHATUBHBIX BAPUAHTOB CITIOCOOOB M TEXHOJIOTUI CHHTE3a OPTraHUYECKHUX MTPOAYKTOB,
BbIOOpa ONTUMAIbHOTO BAPHAHTA U €0 allapaTypHOro opopMiIeHHUs.

2.B pe3yabTare wu3yYeHHs] JUCHMILIMHBI oOydawummiics 10 mNporpamme
MATHCTPATYPHI 0JI/KeH:

Obnadamye CleAyIOMAMA KOMIIETCHIIUSAMHA ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

[1K-2.1; [1IK-2.2; [IK-2.3; TIK-4.1; 11K-4.2; I1K-4.3; [1K-5.1; [1IK-5.2; TIK-5.3.

3namey:

— OCHOBHBIC TPHHIUIBI aHAJIH3a ATBTEPHATUBHBIX TEXHOJOTHH MPOAYKTOB OPTaHUYECKOTO
CHHTE3A.

Ymemy:

— HCIIONIb30BaTh HWHGOPMAINNIO, TPEACTABICHHYI0 B HAyYHO-TEXHHUYECKOW W TaTEHTHOM
JUTEpaType;

— (QopMynupoBaTh PEKOMEHIALMU M MPEUIOKEHUs M0 pa3paboTKe M COBEPIICHCTBOBAHUIO
TEXHOJIOTHYECKUX CXEM.

Braoemy:

— HaBBIKaMH OIICHKH TEXHHUKO-3KOHOMUYECKOH 3(p(peKTHBHOCTH albTepHATHBHBIX MTPOIECCOB H
TEXHOJIOTHYECKUX CXEM IMPOM3BOJICTB MPOJYKTOB OPraHMYECKOTO CUHTE3A.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

Pa3zoen 1. Xapakmepucmuxa u unasHauenue unHgopmayuu, HeoOX0OUMOU 01 MexXHUKo-
9KOHOMUYECKOU OYEHKU PA3TUYHBIX 8APUAHMOE MEXHON02UL NPOU3BOOCMEA HePMeEXUMUUECKOU
npooykyuu. Cmpamezus u npuemsl NOUCKA HAYYHO-MEXHUYECKOU U NAMEeHMHOU UHpopmayuu, eé
cucmemMamu3ayus u AHaIu3.

CBefieHHs O TMPOMBINUIEHHBIX MPOU3BOAUTENAX MPOAYKIMH, €€ CTOMMOCTH U TEXHUKO-
ODKOHOMHYECKHX I[IOKAa3aTeNsiX HCIOJIb3yeMOW TeXHOJNOTWH. JlaHHBIE O TOTpeOUTeNsIX
POM3BOIMMON MPOIYKIUHU (MECTOPACIIONOKEHNE MOTPeOuTeNsl, 00beM U 00JaCTh PUMEHEHUS
npoaykuun). Mupopmanus o0 anpTepHaTUBHBIX XUMUYECKUX CIIOCO0aX CHHTE3a MPOIyKTa, B TOM
yuciae MH(poOpMamus o crnocobax CHUHTE3a €ro aHaJIoroB WIM HM30MEpOB (YCIOBUS CHHTE3a,
KOHBEpCHSI, CEIEKTUBHOCTh, BBIXOM). JlaHHBIE 00 ammapaTypHOM O(QOPMIICHHH Yy3JIOB CHHTE3A.
WNudopmanus o cnocodax MoAroTOBKH UCXOAHBIX BELIECTB U CIIOCO0axX paszeieHus MpOIyKTOB
peaknuu, ux anmapatypHoM odopmieHnu. MHpopmanus mo (HU3NKO-XUMHUYECKAM CBOHCTBAM
BemecTB. CBeNeHMsT O TOKCHYHBIX, MOXKapO-B3PHIBOOMACHBIX W KOPPO3HOHHBIX CBOWCTBaX
UCXOJHBIX BEIIECTB W TPOIYKTOB. JlaHHBIE 1O KHHETHKE W TepMmoaunHamuke. CBeaeHHs o
croco0ax M TEXHOJOTHU NepepadOTKU OTXO00B MPOou3BoAcTBa. H(popMaIHst 0 MPOU3BOIUTENSIX
HCXOJIHBIX BEIIECTB, KaTaJIM3aTOPOB (MECTOPACIIOJIOKEHUE TTOTPEOUTENS, 00BEM U CTOMMOCTD).
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XapakTepruCcTHUKa UCIOIb3YEMBIX IHEPIeTUYECKUX CPEJICTB U UX CTOMMOCTh Ha JAHHBI MOMEHT
BPEMEHM B MECTE CO3/1aHHUs [IPOU3BOJICTBA.

OcHOBHBIE TIpHEMBI PAa0OTHI C TEXHHUYECKOW (XMMHUYECKOW) nuTeparypoil. OCHOBHBIC
JTUTEpATypHBIC UCTOYHUKH HH(POPMAIIH IO CTICIUATHHOCTH TEXHOIOTHSI OPTaHUYECKUX BEIIECCTB.
CnocoObl panMOHANBFHOTO IOMCKAa HAay4YHO-TEXHUYECKOW HH(OpPMAlUU C HUCHOJIB30BaHHUEM
0030pHOH, pedepaTUBHON M MATCHTHOM JuTeparypbl. CTpaTerus U MoclieJ0BaTeIbHOCTh MOMCKA
JaHHBIX B 3aBHCHUMOCTH OT TUIa MU o0beMa HeoOX0oaAuMoil MH(OpPMAlUK C HCIOJIB30BAHHUEM
TEXHUYECKOHN JTUTEPATYPHI.

ABTOMATH3UPOBAHHBIM MMOUCK HAayYHO-TEXHUYECKOW HH(OpPMAIMHM C HCIOJIb30BAHHEM
Internet. Xapakrepuctuka ocHoBHbIX «llonckoBbix mamub» (IIM) u «ba3 mansbix» (B) mo
CIEHAJIbLHOCTH TEXHOJIOTHUsI OpraHu4ecKux BewecTB. CepBepbl OCHOBHBIX HAYYHO-TEXHUUYECKUX
oubmorek Poccum. Ilarentneie cepBepel Poccuiickoir ['ocynapctBennoit IlarenTHoi
bubnuorexu u EBpomneiickoro IlarentHoro BenomcrBa. CTparerust momucka B 3aBUCUMOCTH OT
TUIIa He00X0AUMOM nHpOopManuu 1 nucnoiaszyemoit [IM wmu B/1.

CucremaTu3zaius cCOOpaHHON Hay4YHO-TEXHUYECKOW MH(POPMAIMH M0 CrIoco0aM CHHTE3a,
TUIly HUCIOJB3YEMOTO ChIpbs, YCJIOBMSIM IIpolLlecca CHHTE3a (KaTajlu3aTopbl, TEMIIEparypa,
JaBJIeHHUE, KOHIICHTPAIlUU PEareHToB U T.I1.), allapaTypHoOMy OGOPMIICHHUIO Y3JI0B MOJATOTOBKU
MCXOJHBIX BEILECTB, PEAKTOPHBIX Y3JIOB M Y3JIOB pasleleHus. AHanu3 COOpaHHON Hay4yHO-
TEXHUUYECKON HHPOPMAIMH U CLIOCOOBI OLIEHKH (IIPOBEPKH) €€ JOCTOBEPHOCTH.

Paszoen 2. Memoovl mexHuko-3KOHOMUYECKOU OYeHKU ddexmusHocmu paziuyHblx
8apPUAHMO8 MEXHON02ULl NPOU3BOOCMBa Hehmexumuyeckolu NpooOyKyuu ¢ UCHOIb308AHUEM
HAUOEeHHOU NAMEeHMHOU U HAYYHO-MEXHUYECKOU UHPOPMAyUU.

TexHuyeckue, SKOHOMUYECKHUE U IKOJIOTUYECKUE KPUTEPUHM OLECHKH 3(P(HEKTUBHOCTH
XUMHUYECKMX NPOM3BOACTB. MeToapl pacyera M crocoObl OLEHKHU TEXHUKO-PKOHOMUYECKOU
s dexTruBHOCTH CIOCOOOB MPOU3BOJCTBA B 3aBUCMMOCTH OT XapakTepa U o0Obema HalJeHHON
Hay4YyHO-TeXHHUYeCKON mHpopmanmu. Kputepun BeIOOpa ONTHMAaIbHOTO BapuaHTa (BapHAHTOB)
CUHTE3A.

Pasoen 3. [locmpoenue mexHono2uueckotl cxemvbl NPOU300CMEA U NPAsUIA 0QOPMIEHUs.
mexHu4eckou 0oKymMeHmayuu 6 guoe « TexHuKo-sKoHOMU4ecko20 00KIA0ay.

CocTaB TEXHOJIOTUYECKOM cXeMbl W €€ omnucaHue. XapakTEepUCTUKa OCHOBHOTO U
BCIIOMOTaTEeNILHOTO TEXHOJIOTUYECKOTO O00O0pyI0oBaHMUSA. XapaKTepUCTHKa OCHOBHBIX CpPEICTB
aBromaruzanuu. CoctaB «TeXHHMKO-3KOHOMHUYECKOTO JI0KJIa/1a», €F0 OCHOBHBIE Pa3/IEIbl.

4. O6beM yueOHOI TUCIHIIHHbI

O0beM TMCUMTTHHBI
Buabl yuedHoi1 padoThI 3E Akapn. | Acrtp.
4, 4,
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 4 144 108
KonrakTHasi padoTa ayIuTOPHbIE 3AaHATHSA: 1,42 51 38,25
6 MoM Hucje 8 hopme nPAKMUUecKou nOO20mMo8KU 0,58 21 15,75
Jlexnun 0,25 9 6,75
[TpakTuueckue 3ansatus (113) 1,17 42 31,5
8 MOM Uuciie 8 hopme NPaKkmuieckol no020moeKu 0,58 21 15,75
Jlaboparopusbie pabots (JIP) — — —
CamocrosiTejibHasi padoTa 2,58 93 69,75
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
CaMOCTOSITEIbHOE U3YUCHHE PA3JICIIOB JIUCITUTLIHHBI 2,58 | 18,56 | 13,92
BrinmonHenue KypcoBoi paboThl 74,24 | 55,68
Bua koHuTpoJs:
3ammrTa KypcoBoii padoThbl + ’ + ’ +
3ammura
Bua uTOoroBoro KOHTpoOJIs: o
KYPCOBOii padoThl
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AHHOTauus padoyeil NporpaMMbl JUCUMILIHHBI
«Xumusn zemepoyuxnuueckux coeounenuir» (b1.B./[B.08.01)

1. Heap AMCHUNJMHBI — YIUIYOJICHWE 3HAHWUM, YMEHWH, BIaJCHHH W (OpMHUpPOBAHUE
KOMIIETEHIIMI B 00JaCTH METOJIOB CHMHTE3a apOMATUYECKUX TeTEPOLUKIMYECKUX COCIUHEHHIH,
B3aUMOCBS3€H «CTPYKTypa — METOJ CMHTE3a — CBOMCTBAa» aApOMATUYECKUX IE€TEPOLUKINYECKHX
COCIMHEHU.

2.B pe3yabTrare u3y4YeHHsI JUCHMIUIMHBI OOyyawlnuiicss 10 mporpamMmme
MarucTpaTrypbl 10JKeH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

IMK-2.1; TIK-2.2; T1K-2.3; I1K-3.1; I1K-3.2; I1K-3.3; T1K-5.1; T1K-5.2; T[1K-5.3.

3namo:

— COBPEMEHHOE COCTOSIHUE XMMUU IeTEPOLUUKINYECKUX COETUHECHMI;

— COBpPEMEHHBIE METO/Ibl CHHTE3a U 00JIACTU NPUMEHEHUS T€TEPOLIUKINYECKUX COEIMHEHUM;

— COBpPEMEHHBIE KOHLEIIUH, CBSI3bIBAIOLINE CTPYKTYPY U CBOICTBa TIeTE€pPOLUKINYECKUX
CHUCTEM.

Ymemn:

— TIPOBOAMTH aHAJHM3 HAYYHOU JUTEPATYPHI B 00JIACTH COBPEMEHHON OpPraHMYECKOW XHUMUHU;

— IpeanoJiaraTb BO3MOXHbIE IYTU CUHTE3a IeTEPOLUKINYECKUX COSUHEHUI U UX CBOMCTBA.

Braoemy:

— MeTojamMu paboThl € HAYYHO-TEXHMUYECKOHM, CHPaBOYHOW JHUTEpPaTypod M 3JIEKTPOHHO-
OMOIMOTEYHBIMHI PECypCcaMu MO TEOPETHUYECKUM M MPAKTHYECKUM aCIeKTaM OpPTraHUYeCKOi
XUMUU;

— TEOPETHMYECKUMHU OCHOBAMH COBPEMEHHBIX (PU3UKO-XMMHUYECKUX METOJOB aHAIIu3a CTPOCHUS
Y CBOMCTB OpraHUYECKHUX BELIECTB.

3. KpaTkoe coaep:kaHue TuCHUILINHBI

Paszoen 1. Homenxnamypa u npunyunsl Kiaccuguxayuu 2emepoyuriuiecKux coeouneHull

1.1. Homenknatypa reTepolukIndeckux coennHeHuil. CucreMatndyeckass HOMEHKIATypa
["anuya-Buamana 1711 MOHOUMKINYECKUX U KOH/IEHCUPOBAHHBIX CUCTEM.

CoenuHeHus, 7151 KOTOPBIX MCIIONB3YIOTCA TpUBHAIbHBIE Ha3BaHUs. [Ipedukchl U KOpHU
KaK OCHOBa JJIs Ha3BaHHs MOHOLUMKINYEcKoro coequHeHus. Hymepanus aromoB. O603HaueHue
HACBIIIEHHOTO aTOMa.

CucremaTtnueckast HoMeHkJaTypa ["anua-Buamana a1 KOHAEHCUPOBAaHHBIX UKINYECKUX
cucreM. Has3Banue komnoneHTOB. IlocienoBarenbHOCTh BBIOOPa OCHOBHOIO KOMIIOHEHTA.
O6o3HaueHue MecTa cCouleHeHUs IMKIoB. Hymepaiyst aToMOB B KOHJIEHCUPOBAaHHOW CUCTEME.

3amecTuTenbHas HOMEHKIaTypa. KapOoluKIndecKuil aHamor reTepolrKia Kak OCHOBa
3aMECTUTEIBHON HOMEHKIIATYPBI.

Pa3zoen 2. Obwue npunyunst cunmesa u MooupuKayuy 2emepoyuKiIULecKux coeouHeHull

2.1. CuHTE3 TeTepOUKINYECKUX CUCTEM.

Crnenunduka peakiuii dIeKTPOGUIBHOTO apOMATHUYECKOTO 3aMeIIeHUsT B XUMHUU
TeTepOLMKIMUECKUX coeluHeHni. Peakuuu cynbupoBaHUs, HUTPOBAHHUS, HUTPO3UPOBAHUSA,
WOHHOTO TaJOTCHUPOBAHUS, alKUIMpOBaHUS u anwimmpoBanus 1o Dpuaento-Kpadrey,
azocoueTtanue, ¢GopMuiIMpoBaHue 1o Buibcmailiepy u ['aTrepmaHy, OKCHUMETHIMPOBAHUE,
aMUHOMETUIIMPOBAHUE, XJTOPMETUITUPOBAHUE.

Cnenmnduka peakiuidi HYKICOGUIBHOTO apOMaTHYECKOTO 3aMEIIEHUS B XHUMHH
reTepOLMKINYECKUX coelnHeHni. Kiaccuueckuii MexaHu3M HYKJICO()UIBHOTO apoMaTUuYeCcKoro
3aMenieHus. ApuHHbIN MexaHu3M. HykineodunsHoe 3aMenienre Bo1opoaa Ipu aToMe yriiepoaa
(OKuCIIeHHEe aHHMOHHOTO G-KOMIUIEKCa, Peaklysi BUKAPHO3HOTO HYKICO(UIBLHOTO 3aMelleHus,
peaxust YnunbabuHa). AKTUBAIUS rajJOreHapeHOB MyTEM T-KOOPAUHALIUU U OJHOAJIEKTPOHHOTO
nepeHoca.

Peaknun penmkmmzanuu U TpaHcopmarmu B cuHTe3e rereponukioB. ANRORC-
MEXaHHU3M H JPYTHUE MYyTH MPOTEKAHUS PEAKIIUI PEIUKIN3AIUU U TPAaHCPOPMAIIHH.
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2.2. MeTaimoopraHi4ecKre MpOU3BOAHBIE B CHHTE3€ TETEPOAPOMATHIECKUX COETUHECHUM.

MertainoopraHu4eckie MpoU3BOAHBIE T€TEPOAPOMATHUECKUX COEAMHEHUMN: UX CHHTE3 U
ucnoip3oBanue. JlutuiiopraHnueckue MPOU3BOAHBIC: MPSIMOE JTUTHUPOBAaHUME M OOMEH aroma
rajjoreHa. JluTupyromue areHTbl, MEXaHW3M peaklUud, OpHEHTauus MpU JIMTUPOBAHUU.
Cunrernyeckue BO3MOKHOCTH JTUTUHOPTaHUYECKUX MIPOU3BOJIHBIX u IPYTUX
METAJIJIOOPraHUYECKUX COETUHEHUI.

Peakuuu kpocc-coueranusl.

Pasoen 3. I[lamuunennvie cemepoyukiuueckue coeOuHeHus: ¢ 0OHUM 2emepo-amomMom

3.1. [luppon. Peakuuu u METOIbI CUHTE3A.

[Tupposn. PactipoctpanéHHOCTH B Ipupoie. OCHOBHBIE METO/IbI ITOJIY4EHUSI IPOU3BOAHBIX
nuppoia (meton Kuoppa, meron ITaans-Kuoppa, meton ['anua, cuHTe3 UCXO/S U3 0.-aMUHOKUCIIOT
u 1,3-1ukapOOHUIBHBIX coenHeH ). KucaoTHO-0CHOBHBIE CBOMCTBA Uppoiia. MeTammieckue
MPOU3BOJHBIE MHPPOJAa W MX JIBOMCTBEHHAs pEaKIUOHHAas CHOCOOHOCTh. AnuA0()OoOHOCTH
NUPPOJIBHOTO Konblla. HampaBnenune peakuuil 3yeKTpOQMIBHOIO 3aMenieHus. Peaxuuu
Ccynb(UpOBaHUS, HUTPOBAHUS, TAJIOTCHUPOBAHMS, AUUIUPOBaHUS U  (HOPMHIMPOBAHUA.
Kongencauusa nuppona ¢ anpaernjamu U keroHamu. HykieopunbHoe 3amernenue. Peakiuun
nUppoJia Kak HerpeneabHOW CUCTeMbl. BoccTaHOBIEHHE U OKHUCIIEHHWE MUPPOJIBHOW CHUCTEMBI.
[Topdun Kak 0CHOBa CTPYKTYpHI reMa u xsopoduiuia. Hekotopbeie MeToabl cuHTE3a MOPGUPHUHOB.

3.2. ®ypan. Peakuuu 1 METObI CUHTE3A.

Pacnipoctpanénnocts B npupozae. OCHOBHbIE METOBI MOTYYEHHUS POU3BOAHBIX (pypaHa
(M3 mpUpPOAHBIX yriieBooB, MeTo [Taans-Kunoppa, meton ®eiicta-benapu). CoiicTBa U peakiuu
¢dypaHa Kak apoMaTHYECKOW W KaK HEMpEeAeTbHON CHCTEMBI. DIIEKTPO(MHIBHOE 3aMeIIeHUE.
Oco0OeHHOCTH TallOTeHUPOBaHUSI B TMPUCYTCTBUU HykKieopmnoB (cnuptoB). HykneoduibHoe
3amemienue. Peakumm Qypana kak HemnpenenbHOH cuctembl. CuHTe3 adupoB  3,4-
bypanarkapOOHOBBIX KUCIOT 1O peakuuu Juibsca-Anpaepa. Peakuun packpbitus nukiaa. CHHTE3
LUC-)KacMOHa. B3aumHble mnpeBpallleHus NATUWICHHBIX rerepouukioB (peakuus IOpbesa).
JlekapcTBeHHble mpemapaTbl psaga ¢ypaHa (dypauuiuH, (QypasoiaMIOH, PAHUTUIMH).
AcKOpOHMHOBasi KHCIIOTA.

3.3. Tuoden. Peakiun 1 MeTO/IbI CUHTE3A.

PacnipoctpanénHocts B mpupoje. buonormuecku axkTHBHBIE HPOU3BOAHBIE THO(DEHA:
OMOTHH, apTUKAaUH (MECTHBIM aHECTETHK). DIEKTPOHHOE CTPOEHHE; CPABHEHUE apOMaTHUYHOCTH
MATUWIEHHBIX T-U30BITOUYHBIX TE€TEPOLUKIOB. MeToapl MHOJy4eHHUs] TNPOU3BOJIHBIX THO(dEHa
(meton IMaans-Knoppa, meton XuncOepra, mero ['eBanbaa, rpymnmna NpoMBIIUIEHHBIX CUHTE30B
U3 aJKaHOB, AaJKEHOB WJIM CHOUPTOB). Peakuumum ¢ 2JIEKTPOPWIBHBIMH  peareHTaMu.
Hykneodunsuble peakuuu. Peakuun TuodeHa Kak HempenenbHOW cucTeMbl. Peakiuu
BOCCTAHOBUTEJIBHOTO JI€CY/Ib(PUPOBAaHUS U HMX CHHTETUYECKHE BO3MOXHOCTU. OKHUCIeHne
IPOM3BOJIHBIX THO(DEHA.

3.4. beH3aHHeNUPOBAHHbBIE MPOU3BOJIHBIE MATUWIEHHBIX T-U30BITOYHBIX TE€TEPOIMKIIOB.
O6mas xapaktepuctuka 6eH30[b]- u 6eH30[c]-KOHIEHCHPOBAHHBIX CUCTEMBI.

WNunon. PacnpocTpan€HHOCTH B KUBOM Npupojie: TpunrodpaH, CEpOTOHUH, METaTOHUH, 3-
UHJIOJIITYKCYCHAsT KHUCIIoTa. buonornyecku akTUBHBIE MPOMU3BOJHBIE HHIONA: MCHIOOUIIMH,
MHJOMETAIUH, TU3THIIaMU]] JTU3eprUHOBOM KUCI0ThI. CrIocOObI MOTydeHUs TPOU3BOIHBIX HH0JIA
(meron dumepa, meron bumuiepa, meron Henunecky). CtpoeHue M KHCIOTHO-OCHOBHBIE
cBoiicTBa umHAoNa. Peakuuu snexkTpoduiabHOro 3amMenieHus. Peakuuu ¢ HyKJI€O(QHIbHBIMU
peareHTamMu. Peakiiuu OKMCIEHUS U BOCCTaHOBJICHUS.

benso[c]-koHneHCUpOBaHHBIE  TreTepoluKibl. KpaTkas XapakTepucTHKa METO/0B
MIOJIy4YEHUSI U XUMUYECKUX CBOMCTB.

Pazoen 4. I[lamuunennvie  cemepoyukiuveckue coeouHeHuss ¢ 08yMs U  0Oonee
eemepoamomamu

4.1 Umnpaszon u 0ensumuaasoll. Peakiinu 1 MeToabl CUHTE3A.

Pacnipoctpanénnocts B nmpupoxe. I'mctuaun u  rucramuH. JlekapcTBeHHbIE U
OMOJIOTHYECKH AaKTHBHBIE Iperaparbl Ha OCHOBE HMHUa3oiia U OeH3umujaszona. Metomsl
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MOJTyYEHUs TPOU3BOJHBIX UMHUAa307a (cuHTe3 bpenekepa, cunte3 MapkBaibaa, KOHICHCALINS O
AMHHOKETOHOB C LMAaHAMUIOM U MMHUHO3(UPOB C aleTasIMU aMUHOAIeTajIbaAeruaa). MeToss
MOJIyYEHUS POU3BOAHBIX OCH3UMU/1a30J1a: KOHIeH AUl O-(eHIICHAMAMUHOB C TPOU3BOTHBIMU
KapOOHOBBIX KHUCIIOT (B TOM uucie 3¢upamu, opro-3pupamu, HUTPUIAMH) WIK OKHCIUTEIbHAS
KOHJIEHCalus ¢ anbaerngaMu. KucioTHO-0CHOBHBIE CBOWCTBA U TayToMepusl. N-AJIKWINPOBaHUE
u N-armunmupoBanue. KapOoHMIIMUMUAA3051 U €T0 UCHIOIB30BaHUE. DIEKTPOPHIBLHOE 3aMELICHHUE
o aroMam yriieponaa. Hykneopunsnoe C-3amemenne. Peakiusa Ynuanbaduna.

4.2 Oxcazon u TMa3oll. Peakuiuu 1 METOAbI CUHTE3A.

OcHoBHble MeTO/bI ToTy4deHus (Meton Pobuncona—Iabpuains, meron ['aHua, CHHTE3BI Ha
OCHOBE M30HUTPUIOB). KHUCIOTHO-OCHOBHBIE CBOICTBAa. XHMMHUYECKHME CBOWCTBA (peakuuu
3MEKTPOPUIBHOIO M HYKJICO(UILHOTO 3aMEUIeHHs], PEeaKIUH LuKIonpucoequHenus). Cunres
BuramuHa B6. Hwutazon, Hopcynbdazon, caxapuH. Peakumm TtpaHCchopManuu OKCA30JIOB.
bensokcazon u 6en3trazon. OCHOBHbIE METO/IbI ITOJYYECHUSI U CBOICTBA.

4.3 [Mupazon. Peakuuu u METObI CUHTE3A.

Crpoenue, tayromepuss M apoMaTHUYECKUU XapakTep Mupaszoja. MeToisl CHUHTE3a U
XAMHYECKHE CBOWCTBA. [IMpa3osioHbl. AMUIONMPUH, aHTUIIMPHUH, aHAJIBIUH. Tpuasoll, okca- u
Tuaanazonel. O0Imas xapakTepucTuka. MeTo/ibl MOTy4YeHHs] U XUMHYECKHUEe CBOICTBA.

Pa3zoen 5. llecmuunennvie cemepoyuxiuieckue coOeOUHeHUs: ¢ 0OHUM 2emepoamomoMm

5.1 [lupunux. Peakiiuu 1 METOJIbI CUHTE3A.

Pacnipoctpanénnocts B npupojie. KamMeHHOYronbHbIE CMOJIbI KaK UCTOYHUK MUPUIUHA U
HEKOTOPBIX €r0 AJKWINPOU3BOAHBIX. OCHOBHBIE METOJbI MOJIYUYEHUs] MPOU3BOAHBIX MUPUINHA
(meron I'anua; konaeHcauus 1,3-1uKkapOOHMIBHBIX COEAMHEHUI ¢ eHAMUHAMU; KOHieHcaus 1,3-
TUKapOOHWIBHBIX COCAMHEHUH C aMUJAOM IIMAaHYKCYCHOM KHUCIOTBI; CHHTe3 u3 1,5-
JUKapOOHWIBHBIX COEAMHEHMH; CHHTE3 M3 OKCa30J0B WJIM THA30JI0B IO peakuuu Juimpca—
Anpaepa). DJNEKTPOHHOE CTPOEHUE MUPHUIMHA. OHIOLUMKIMYECKUH aTOM a30Ta  Kak
HYKICODUIBHBIN HEHTP. DJeKTpoPHUIbHOE 3aMelIeHHe IO aToMaM yriepoja B MHPUANHE
(HuTpoBaHMe, CylTb(pUPOBaHUE, TalloreHHupoBaHue). JIuTHpoBaHHE MPOW3BOIHBIX MUPHAWHA H
cuHTe3bl Ha ocHOBe Li-mpousBoausix. HykneopunbHoe 3amemienne (SNAr-Mmexanusm, MEXaHU3M
OTUIETITICHUS—TIPUCOEAMHEHUS], PeaKLuU pacKpbIThs 1Mkia). Peakius YnunbaOuna. [Tomydyenue
U XUMHYECKHE CBOWCTBA N-OKCHMIOB NUpUIAMHA. N-UMUIbI U N-WIMAIIUpUANHUA. Peakimmn
LUKJIONIPUCOEAMHEHHS. BoccTaHOBIIEHNE TPOM3BOAHBIX MUPHUANHA. JIeKapCTBEHHBIE IIPENapaThl
Ha OCHOBE MUPUINHA.

5.2 XVHONVH 1 U30XUHOJIMH. Peakiiuy U MeToAbl CHHTE3A.

DNEeKTPOHHOE CTPOEHHUE U OCHOBHOCTH (CpaBHEHHME C MHUPUAMHOM). MeTonbl CHUHTE3a
NpOM3BOJIHBIX XWHOJMHA (cuHTe3bl Ckpayna, [leOnepa-Mwuiepa, Kom6a) um u30XuMHOJIMHA
(cunre3sl  Ilomepanuna-®puua,  bunuepa-Hanmpansckoro).  Xumuueckue  CBOWCTBA.
B3aumoneiictBue ¢ osnextpoduiamMu  (CpaBHEHHE C NUPUAMHOM). BisaummoneiictBue c¢
Hykieopmwiamu (SNAr-mexaHusM, npucoequHeHue nmo cBa3M C=N, peakius BHUKapHO3HOTO
HYKIEODUIBHOIO  3aMeIleHHs,  HYKJICOQHJIbHOE  HUTPOBaHME,  THIPOKCHIMPOBAHHE.
PacnpocTpaH€HHOCTh B MPHUPOAE M MNPUMEHEHUE IMPOU3BOAHBIX XHHOJIMHA W H30XMHOJIMHA
(XMHUH; JIEKApCTBEHHBIC MIPEmapaThl XJIOPOXUH U MAlaBepyH; MaHUHOBBIE KPACUTEINH).

5.3 lllecTuuieHHbIe FETEPOLMKINUECKUE COEIMHEHUS C IByMS U O0Jiee TeTepoaToOMaMH.

Jlna3uHel (MUpa3uH, MMPUMUANH, TUPUIA3HH). DJIEKTPOHHOE CTPOEHUE U ApOMATUYHOCTb.
MeTo1bl OJy4EHUS U XUMHYECKHUE CBOMCTBA MUPUMHUINHOB. X UMHUYECKHE CBOMCTBA MUPA3UHA U
nupuaasuHa. TpuasuHbl U TeTpa3uHbl. XUMUYECKHUEe CBOHCTBA (0030pHO).

Pazoen 6. Manvie (mpéx-, uemvipéxunennvie) u 60vliue (CemMuuieHHble) 2emepoyuKiivbl

6.1 Tpéx- u 4eThIPEXUTICHHBIE T€TEPOLIUKIIBI.

Oxcup STuieHa, STUICHUMHH, THHpaH. CrocoObl CHHTE3a, XHMHUYECKHE CBOMCTBA.
Peakuuu packpbITus TpexuwleHHOro Lukia. [Ipon3BoHBIE 3TUIECHUMHHA, NPUMEHSIONINECS B
MeaunuHe (qunuH, Tuodochamun). TpexuwieHHble TeTepOIUKIbl C JBYMs TIeTepoaTOMaMHu.
YeTpIpeXwICHHbIE TETEPOLUKIBl C OJHUM rerepoaTroMoM. [—JlakTamMHBIe aHTUOMOTHKH.
CeMuusIeHHBIEC UKL, A3ENUHbBI, OKCENMHBI, TUENUHBI. [10JIMEHOBBIN XapaKTep M-3JEKTPOHHOMN
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CHCTEMBI U €TO MPOSBIICHUE B XUMHUECKOM TTOBEJICHUH ITHX COCITUHEHHN.
4. O0beM y4eOHOMH JUCIHIJIMHBI

O0beM THCHMILINHBI
Buabl yueOHoii padoThI 3E Axkan. | Acrtp.
4. 4.
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 6 216 162
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,89 68 51
6 Mom uucie 6 hopme nPpaKmuuecKoili n0020moeKu 0,67 24 18
Jlexiun 0,47 17 12,75
[Tpaktuueckue 3ausrtus (I113) 1,42 51 38,25
8 MoMm yucie 8 hopme npaKmu4eckol no020moeKu 0,67 24 18
Jlaboparopusie paboTsl (JIP) — — —
CamocTrosiTejibHasi padoTa 3,11 112 84
KoHnTakTHas camocTosTelbHas paboTa — —
3,11
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 112 84
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 1 0,4 0,3
[ToaroToBKa K SK3aMEHY 35,6 26,7
Bu1 HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«Hayunwie ocnoevl nocmpoenusn sxkomexuonozuit» (b1.B./1B.08.02)

1. leap TUCOMIJIMHBI — JUCHUIUIMHBI SBISETCS Pa3BUTHUE Y MAaruCTPAHTOB HAYYHOTO
OJX0/a K TOCTPOCHHUIO JKOJOTHYECKH IEIeCO00pa3HbIX TEXHOJOTHH (IKOTEXHOJIOTHHA),
OCHOBAaHHOTO Ha MPUHIMIAX coBMecTUMOCTH TexHochepbl u buocheps u obecriedeHun
9KOJIOTHUECKOM 11€1eCO00Pa3HOCTH TEXHOIOTHIECKHUX PEIICHUH.

2.B pe3syabrare wu3y4YeHHs] AUCHHUIUIMHBI oOOydawmmiics 1O mporpaMmme
MarucTpaTrypbl 10JKeH:

Obnadamp CIEAYONIMMA KOMIIETCHIIUSMHU ¥ WHAUKATOPAMH UX TOCTHKCHUS:

IIK-2.1; TIK-2.2; TIK-2.3; TIK-3.1; T1IK-3.2; TIK-3.3; ITK-5.1; TIK-5.2; TIK-5.3.
3uame.
—  YTO TaKO€ DKOTEXHOJIOTHH;
— NPUHIIMITBI TOCTPOSHHS SKOTEXHOJIOTHH;
— Hay4YHbIE OCHOBBI IIOCTPOCHHUS OaHKA IKOJOTHUECKH 11€7I€CO00Pa3HBIX BEIECTB;
— MeTO/Ibl MAaTEMaTHYECKOTO MOJICITMPOBAHUS M pacyeTa MpoIeCcCOB U METO/IbI
—  ONTHMAaJbHON OpraHU3aIni XUMHUKO-TEXHOJIOTHIECKUX CUCTEM.
Ymemn:
— BBIOpATh MPUOPUTETHI B 3a/1a4€ TEXHOJOTHUECKOTO MPOSKTUPOBAHHUS;
—  chopmynupoBaTh NPUHIUI COBMeCTUMOCTH TexHochepsl U buocheps! «11o BenecTBy»;
— chopmynupoBaTh NPUHIKI cOBMecTUMOCTH TexHochepsl u bruocheps! «mo sHeprun;
— BBIOpaTh 1 000CHOBATH KPUTEPHH TS TIOCTPOCHUS SIKOTEXHOJIOTHH;
— BBIOpaTh CTPATETHIO MTOCTPOCHHSI SKOTEXHOJIOTHIA;
— chopmymupoBaTh 3a1a4y MOCTPOCHHUS IKOTEXHOJOTHI HA MPUMEPE TEXHOIOTHI
— mepepabOTKH MPHUPOIHBIX SHEPTOHOCUTEIIEH;
—  chopmymupoBaTh 3a/1a4y BEIOOPA ONTHMAILHOTO TEXHOJOTHYECKOTO PEIICHHMS.
Bnaoemy:
— cTpareruel MoCTPOCHUS DIKOTEXHOJIOTHH;
—  KOJIMYECTBCHHBIMU MEXaHHU3MaMHM ITOCTPOCHHS SKOTEXHOIOTHIA,
— METOJlaMH MaTeMaTHYECKOT0 MOJCIUPOBAHUS U ONITUMHU3AIMH CUCTEM;
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— METOJUKaMH pacueTa KpUTEPHEB aHATN3a U ONTUMAIBHON OPTaHU3AINH CUCTEM;
— METOJUKaMU OLIEHKH JIOCTOBEPHOCTH PE3yJIbTaTOB pacyeTa.

3. KpaTkoe coaep:kaHue TUCHUTLIAHBI

Pazoen 1. Beeoenue u 6vi60p HayuHot napaouemol

1.1 Onpenenenue 3KOJIOTMUECKH LIEIECO00PA3HBIX TEXHOJIOTUM; UEPAPXUS KPUTEPUEB B
MEXaHU3ME NPUHATHSA TEXHOJOTHYECKHX pPEIICHUN; 3aKOHBbl MaKCUMM3alMu 3Hepruu [. u
9.01ymoB u cucteMHo opranuzauuu K.®.Pynbe;

1.2 Ananu3 KOHIENIUH TEXHOJIOTMYECKOMN MOJMTUKU: TEXHOKPATUYECKUN PALIMOHAIIN3M,
HKOHOMHUECKasi U OMocdepHasi KOHIECIINH.

Pazoen 2. Ilpunyun coemecmumocmu Texnocghepwvr u buocghepwi no eewyecmasy

2.1 Jloruka pa3sutus Texnocdeps! u bruochepsr;

2.2 Ilpunuun ¢popMupoBaHus 0aHKa HKOJIOTUYECKH 11eJIeCO00pa3HbIX BEIIECTB

2.3 ®opmynHupoBKa mpaBui HOPMUPOBAHMS CTPATETUIECKOTO KOPUIOPA PEATH3yeMOCTH
9KOTEXHOJIOTHIA;

2.4 TIpumepsl UCTIOIB30BaHMS IPHHIIUIIA COBMECTUMOCTH T10 BEIIIECTBY.

Pazoen 3. Ilpunyun coesmecmumocmu Texnocghepwt u Buocghepvl no snepeuu

3.1 lonsarue opranmzoanHoctd XTC u onpenenenue nHpoOpMaInm;

3.2 DHrponua uHQOpPMAIMK Kak Mepa MOpslKa M XapaKTepucTuka AuddepeHunnanuu
¢bynakunit XTC;

3.3 IlocTynaTel U OCHOBHBIE MOJIOKEHHSI MH()OPMALIMOHHOTO MOAX0/1a U (opManu3aIusl
nH(pOpMaAIIMOHHOM 3a7a4u;

3.4 Dransl HHGOPMAIIMOHHOTO TIpoIlecca U BUbI HH(OPMALIMOHHBIX CUCTEM;

3.5 UndopmanimoHHBIE MOJICTH U HYJIEBOE HAYaJIO0 TEPMOIMHAMHUKH;

3.6 ndopmarmonHbie xapakTepucTuku TUIOBbIX X T1I;

3.7 OpranuszoBanHocTs XTC u cTpaTeruu CUHTE3a 3KOTEXHOIOT .

4. O6beM yueOHOI TUCIUIIHHbI

O0beM IMCHHUIJIMHBI
Buabl yueOHol padoTsl 3F Axkan. | Acrp.
4. 4.
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,36 85 63,75
6 mom uucie 8 hopme npaKmuuecKoii n0020moeKu 1 36 27
Jlexknuu — — —
[Tpaktuyeckue 3anstus (I13) 2,36 85 63,75
8 MOM Uuciie 8 hopme NPaKkmuieckou no020moeKu 1 36 27
JlaGoparopHbie paboTsl (JIP) — — —
CamocrosiTesibHas padora 2,64 95 71,25
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3
CamocTosiTenbHOE U3YUEHHE Pa3/IeJI0OB JUCIUILIMHbI 264 | 76,6 | 57,45
BrinosiHEHNE KypCOBOIO ITPOEKTa 18 13,5
Bua konTpoJs:
3ammTa KypcoBoro npoekra + + +
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeXyTOYHAasl aTTeCTaIHsI 1 0,4 0,3
IToaroTOBKA K 9K3aMEHY 35,6 26,7
3ammura
Bua uTOroBOro KOHTpOJIs: KYPCOBOI'0 MPOEKTA,
JK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl THUCUUIIMHBI
«Ilpuxknaonaa keanmosasn xumusa» (b1.B./]B.08.03)

1. Heap AUCHMILUIMHBI TPUOOpPETEHUE YMEHHUS HCIOJIb30BaTh CBOU (DyHAaMEHTalIbHbIC
3HaHHUS TI0O XUMUU W (PU3UKE NJIs PEIICHUs MPAKTUYCCKUX 3a7ad CO3JaHUs MaTepHalioB C
3aJJaHHBIMU CBOMCTBAaMHM Ha OCHOBE TIIYOOKOI'O MOHMMAaHMS IMPOLIECCOB, JIEKAIIMX B OCHOBE
COBPEMEHHOM TEOPUU CTPOEHUSI MATEPUH.

2.B pe3yabTrare u3y4YeHHsI JUCHMIUIMHBI OOyyawlnuiicss 10 mporpamMmme
MAruCTPaTyPhl T0JIKeH:

Obaaoams clieqyOMUMU KOMIETCHIIMSIMA U UHAUKATOPAMU UX JOCTUKECHUS:

IMK-2.1; TIK-2.2; T1K-2.3; I1K-3.1; I1K-3.2; I1K-3.3; T1K-5.1; T1K-5.2; T[1K-5.3.

3nameo:

— OCHOBHBIE TOCTYJaThl KBaHTOBOM XuMuu; (usuueckuid cMbicn ypaBHeHus Llpeaunrepa,
BOJIHOBOI (YHKIIMHM, KBAaHTOBBIX YMCEJ; MPHUHILMUIIBI COBPEMEHHBIX METOJOB KBAaHTOBO-
MEXaHUYECKUX PACUETOB;

— MPHUHIHUI 00pa30BaHUSI XUMUYECKOMN CBSI3H, OJIM3KUX U JATBHUX B3aUMOJCUCTBUH, MIPUHIIUIT
0o0pa3oBaHUsl MOJEKYJISPHBIX KOMIUIEKCOB W arperaroB (HaHOPa3MEPHBIX MOJEKYISPHBIX
o0OpasoBaHuii);

— MPUHIHUI 00pa30BaHUs U COXpPAHEHUSI TEOMETPUU MOJICKYJIIPHOH (MOJIEKYJISIPHBIX) CUCTEM;

— OCHOBHBIC MPUHIUITBI B3aUMOJICUCTBUSL B MOJICKYJISIPHBIX CUCTEMAaX M CaMUX CHUCTEM MeEay
co0oil (Teopuu Ja3epoB, Ma3epoB; TEOPUsS CTPOSHUS KIACTEPOB M MOJEKYISIPHBIX HAHO
00BEAMHEHUI; TEOPUS CBEPXIIPOBOAUMOCTH);

— OCHOBHBIE MPUHIIMITBI TEOPUU TPOBOJAUMOCTHU U CBEPXIIPOBOUMOCTH.

Ymemy:

— TPEICTaBIATh IPOTEKAHUE XMMHYECKON PEaKIMU ¢ TOUKHU 3pEHUs 3aKOHOB KBAHTOBOW XUMUU;

— TpeayraJblBaTh HOBBIC HAMPABICHUS B XUMUU U XUMUYECKOU TEXHOJIOTHH;

— HaXOAWTh B3aUMOCBS3b (DM3MUECKUX SBICHUN C MPOTEKAIOUUMHU MPU ITOM XMUMHUYECKUMU
MIPOLIECCAMH;

— TPUMEHATH TEOPETUYECKHUE 3HAHMUA 1O XUMHHM UM TEXHOJOTHMH JJs  pelleHus
MCCJIEIOBATENbCKUX U MPUKIIATHBIX 3a/1a4.

Braoemy:

— TIyOOKMMH 3HAHUSIMHU O CTPOCHHH MaTEPHUH MIPH MOCTOSHHOM MOHUTOPHHIE BCEX HOBOCTEH O
COBPEMEHHOM COCTOSIHUU XUMUHU U (DU3UKHU:

— COBPEMEHHBIMHU METO/IaMH KBAaHTOBO-MEXaHUYECKUX PACUETOB;

— HaBBIKAMHU TIIOMCKa, OOpaOOTKH, aHalW3a W CHUCTEMATH3allMd HAYYHO-TEXHHYECKOU
uH(pOpMaIIUU 1O TeMe HCCIEI0BaHUsA, CIIOCOOHOCThIO K KPUTHYECKOMY aHalIH3y U OIEHKE
COBPEMEHHBIX HAyYHBIX JIOCTHXKEHUH, BBIOOPY METOAMK W  CPEICTB  pEHICHUS
UCCJIEIOBATETLCKUX U MPAKTUIECKHUX 33]1aY;

— CHOCOOHOCTBIO M TOTOBHOCTBIO K pa3pabOTKE HOBBIX METOJIOB HCCIEIOBAaHUS U WX
MIPUMEHEHHUIO B CAMOCTOATEILHON HAyYHO-UCCIIEI0BATEIHLCKON JEATETbHOCTH;

— METOJOJIOTMUECKIUMHU MOAX0aMHU U HaBBIKAMHU CUHTE3a U BBISABIICHHS B3aMOCBSI3E€H «COCTaB
CTPYKTYypa CBONCTBa» HOBBIX MaTEPHAJIOB.

3. KpaTkoe conep:xkaHue TUCHUILIUHBI

Pazoen 1. Dnemenmol K6aHmMOBOU XUMUU U MEOPUU XUMUYECKOLL CES3U.

1.1. [locTynatel KIACCUYECKOW MOJETH aToMa

3ajaun KBAaHTOBOW XMMHUH M WX pelieHus (OmrcaHue MOJICKYJ, KOMIIJIEKCOB, BHYTPH- U
MEXMOJIEKYJIAPHBIX ~ B3aUMOJEHCTBHUM, pacyeT BCEBO3MOXKHBIX CIEKTPOB U  JIPYTUX
WHIUBUTYAJIbHBIX TTAPAaMETPOB MOJIEKYJI, pacyeT BO3MOXKHBIX ITyTel peakiuu). CTpoeHne aroma,
Moienb bopa (Gananc snexTpocTaTrueckux cui). Knaccuueckoe onmcanme B3auMOoICHCTBUS siipa
U 3JIEKTPOHOB B aTOME, JOCTOMHCTBA U HEOCTATKU JAaHHOM Moxenu. [locTynaTel Kiaccuueckoin
MOJIeNd aToMa (TIOHSTHE CTAIlHOHAPHBIX OPOUT, TJIABHOT'O KBAHTOBOTO YHCIIA).

1.2. Tubel XUMHYECKOH CBSI3H, C1a0bIe B3aUMOIEHCTBHUS
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OTkpbITHE JABOWCTBEHHOM MNpPUPOABI HIIEKTPOHA M IONBITKA HNPUMEHEHHS TEOpUU
BOJIHOBBIX MPOIIECCOB JUIsI OMHMCaHUs cTpoeHus aroma. Heompeaenennocts [aiizenOepra.
Heo6xoauMocTh BBeICHHS BOJHOBOW (DYHKIMHM M (PU3UYECKUNA CMBICI IMOCICAHECH. YpaBHEHUE
Hlpenunrepa u ero peumienus. KBaHToBbIE 4KCIa M OMUCAaHWE aTOMHBIX opOuTaneil. BBenenue
CIIMHOBOIO KBaHTOBOro uwucia. lIpuHnmn mnoucka pemennii ypaBHenus IlpenuHrepa.
[TpubnmxEHHbIe pemieHus ypaBHeHHA. Teopus MonekyiasipHbix opout. Ilpubmmxenne MO
JIKAO. Meron Xrokkenas i HEHACHIIIEHHBIX coenuHeHud. [lpubmmxenue bopha-
OmnmnenreiiMepa. Metoa Xaptpu-®oka onrcanue Ha sS3bIKe BOTHOBBIX (yHKIUH. [IpeHeOpexenue
KOPPEJSLHUAMU 3JIEKTPOHOB TNPUOMKEHUE cpenHero mossi. Pacuer ab imitio (M3 TiepBBIX
npuniunoB). Teopust pyaxnuonana mwiotHoctu (DFT Density Functional Theory) onucanue na
A3bIKE DJIEKTPOHHOM IUIOTHOCTH C Y4e€TOM OOMEeHa M KOppessuuu 3JeKTpoHoB. KoHuenuwus
TpaHUYHBIX OpOUTaNeH U COXpaHeHue opouTanpHoU cumMmeTpun. Teopust Bynsapna-I'odpmana

1.3. Ilpuanmn cTabUIILHOCTH MOJISKYJT M MOJISKYJIIPHBIX 00pa30BaHHA.

[IpuHuun cTabuUIBLHOCTH MOJEKYJT M MOJEKYJSpHBIX oOpa3oBanuil. llepexpniBanue
aTOMHBIX opOuTaneil. /IByxaToMHble MOJIEKY/Ibl. YPOBHM 3HEpruu opOutaiei. MosiekysspHble
TepMbl. XUMHUYECKasl CBSI3b U ydacTUE B HEH HECKOJbKHX opOuTaned. dusnueckuil cMpIci
«TUOPHIHBIX» aTOMHBIX OpOHUTAJIEH.

XuMHUYecKass CBA3b. THIBI XMMHYECKOW CBSI3U, IOJIIPHOCTBH, JOHOPHO-aKLENTOPHBIN
KOHIIENT (KOBaJICHTHAs1, NOJISIpHAs, JOHOPHO-aKLENITOPHAs U MOHHAS CBSA3M) KaK NPUOIMKEHHOE
NPECTaBICHNE O 3aHATOCTH aTOMHBIX i MOJICKYJISIPHBIX OpOUTaIIeH.

Bonoponnas cBs3b. KomnexktuBHblie opOutanu. CinalOble B3anMoieiicTBus. MouekysipHoe
W aromapHoe B3amMojeiicTBie uepe3 mnpoctpanctBo (TSC through-space coupling).
Kondopmanus o,B-auranonnnsix coenuHeHuil. Ban-nep-BaanbcoBel B3aumoneiicteus. Kpayn-
a¢upsl. KoopanHanmoHHbi kaTanu3. MeTaJoKoMIUIEKCHBIN KaTanu3. Peakunonnas cnocoOHOCTh
KJIACTEPHBIX COCIMHEHUI: pEakUMd W MEXAHW3M 3aMEIEHUs JIMIaHAO0B, OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMM 0€3 MEepecTpONKU KIACTEPHOTO OCTOBA, IEPEHOC 3JEKTPOHOB,
COIPOBOXKAAIOLIUICSA U3MEHEHUEM KIIACTEPHOI'0 OCTOBA.

Pasoen 2. Cmpoenue monexyn, KOMRIeKCO8 U MOAEKYIAPHLIX 00PA308aHULL.

2.1. N300pakeHre B3aMMOJAEHCTBUM M oOpa3oBaHue opOuTaneil B 2-X W 3-X aTOMHBIX
Mouiekynax B 3D

IToctpoenne wu300pakeHUH B3aMMOJAEHCTBHUS aTOMHBIX opOuTasell u oOpa3oBaHuE
MOJIEKYJISIPHBIX opOuTanel 2-X u 3-X aTOMHBIX MOJIEKYJI. AKTUBAIUs U JA€3aKTUBALIUSAS MOJIEKYJ
npu KoopAauHaMu. AKTUBaIUs Malbix Heopranmdeckux monekyn (Hz, CO, N2, NO, O2) npu
koopauHanuu. CamMoOpraHu3anus MOJEKYJT U KOJUICKTUBHBIC B3aUMOACUCTBUS. TeMIUTaTHBINA
apdext. TemmnartHeiii  cuHTe3.  CTpoeHHE  HEKOTOPBIX  TPEXaTOMHBIX  MOJIEKYIL.
«'unepBanenTHbie» MoJekynbl (tuma XeFz). Ilepokcokommiekchl. MertamioopraHuueckue
COEJMHEHUS IEJOYHBIX U HIETOYHO3EMENIbHBIX METAIOB (CTPOEHUE U XMMUYECKHE CBOWCTBA).
[TonuconpsixeHHble CUCTEMBl. ApoMaTUYHOCTb. ['paduT 1 coeguHeHus BKAOUYeHNs. DyriepeHsl
(pymmypensr). Yrnepoausie HaHOTYyObI. KiactepHble coequenns. CBs3b MeTalI-MeTalll

2.2. DyIeMeHThI KOOPIUHAIIMOHHOW XUMHUHU

KommnekcHele coenunenus. Koopannannonsoe uncino. Onucanue CBs3u B KOMIUIEKCHBIX
COeMHEHUAX. Teopuu CTPOEHHsI KOMIUIEKCOB TEOpHs Ions JuraigoB u teopus MO.
CHeKTpOXMMUYECKUN psAll, BBICOKO- M HU3KOCIHMHOBBIE KOMIUIEKCHI. OKpacka KOMIUIEKCOB.
[Tpupona TpaHc- u 1uc- 3P PEeKTOB B KOMILIEKCaX U MoJieKynax. Tumnsl muranoB. Knaccudukanus
JUTaHJOB II0 THILY CBSI3U M IEPEHOCY 3JIEKTPOHHOM IUIOTHOCTU IO JIMHUM METaJll JIMTaHM.
Crepeoxumusi  KOOPAMHAILMOHHBIX  coeluHEHUH. KoopIWHaNMOHHAas  HEHACBIILEHHOCTD.
Crepexumuyeckas HEKECTKOCTb. OCOOEHHOCTH KOOPAMHALMOHHOM XUMUU p- U f- 3JIeMEeHTOB.
Mesxnuranneie B3aumoseictsus. OOpazoBanue u crabunbHocTh KC B pacTBOpax, KOHLEMIUS
KMKO. Dddextpr: xenaTHbIH, MaKpOUUKIMYEKCHH, KPUITATHBIM. MeXaHM3Mbl peakiui
3aMEIIEeHNs] Il KOMIUIEKCOB ¢ K.4. 4-6. VHTepMenuaTel M IEPEXOIHBIE COCTOSHHSL.
JluccolMaTUBHBIN, acCOIMATUBHBIN, OOMEHHBIM MeXaHW3Mbl. MHEpPTOCTh W JTaOHIBHOCTB.
@akTOpbl, ONPENENAIONIMEe CKOPOCTh U MEXAHU3M peakiui 3aMmenieHusa. Poib pacTBopuTeEs.
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Kartanus peakuuii 3amenienus. TpaHc-BIMSHUE, TEPMOJAMHAMUYECKUN U KHHETHYECKUM aCTIeKThI
PEAKIIMOHHON CIIOCOOHOCTH KOOPAMHAIMOHHBIX COeAMHEHHWHA. Peakiuum wu3omMepusanuu u
patieMH3aIum. OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE peaxIuu. Buytpucdepnsiit u
BHEIIHEC(EPHBIN MPOLECCHI

2.3. MexXMoeKyIsIpHOE B3aUMO/ICHCTBHE

PunGeproBckue atoMbl W WX CTENEHH BO30YXIeHUs. PuadeproBckoe BeHIECTBO.
ConbBaTHpoBaHHBIN 371eKTpoH, Dyson-opOurtanu. HagmonekynspHbie 00pa3oBaHus U KIaTpaThl.
['azoBeie rHapaThl. CTPYKTypa OPraHUYECKHUX KPHUCTAIIOB. «Marmdyeckue» 4Yuciia BaJCHTHBIX
KJIACTEPHBIX 3JIEKTPOHOB M YCTOMYMBOCTH KiacTepoB. CBepXmpoBOAUMOCTh MaTepuu. ['padwur,
KaK TEpBBIH TPEACTABUTENb «OPraHUYECKHX» METAUIOB. MOeKynsIpHas 3JICKTPOHHUKA.
Kommuiekcsl ¢ nepeHocoM 3apsja Kak mpoBOAHHMKHU. XKujakue kKpuctauibl. KoopanHalmoHHbBIN
KaTayin3. MeTano KOMIUIEKCHBIN KaTanu3. PeakiimoHHasi ClocCOOHOCTh KIACTEPHBIX COCMHEHUI:
peaKuu U MEXaHU3M 3aMEIleHUs JIMTaH/JI0B, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu 0e3
NEPECTPOUKH KIIACTEPHOTO OCTOBA, MEPEHOC 3JEKTPOHOB, COMPOBOXIAIOUIMICS W3MEHEHHUEM
KJIACTEPHOTO OCTOBA.

Pasoen 3. Ocnoswi 06pazoeanusi HAOMONEKYIAPHBIX CMPYKIMYP, «CYNEPAMOMbLY.

3.1. PunGeprosckue aToMbl 1 PuadeproBckoe BemecTBo

PunGeproBckue aroMbl W HMX CTENEHW BO30YXIeHHUs. PumdeproBckoe BemIECTBO.
ConbBaTHpOBaHHBIA 3J€KTpOH, Dyson-opbutanu. ['maparanuss U conbBaTalus MOJEKYIL
CrpykTypsl Bonbl. JlBa THIa BEHIECTB, BIMAIONIMX Ha CTPYKTYpPY COJBBAaTHBIX O00O0JIOYEK.
«CTpyKTypoOoOpa3oBaTenu» M «CTYKTypopaspymurean». OcoOeHHOCTH COJbBATAIIMH «HAHO»-
yactull. «Hano-xumus».

3.2. KnacTepsl u KiaTpathl

Crabwin3anusi HEOOBIYHOIO KOOPAMHAILIMOHHOTO OKPYKEHUS U CTEIIEHEN OKUCIEHUS IPU
KOOparHaLuK. MetaioneHsl. KapOoHMIIbHBIE KOMILIEKCH M MX aHanoru (kommiekcsl ¢ NO™, CS,
RNC, Nz, CN). AnkunpHble, BHHWJIbHBIC, AalETHICHUIHbIE M AapWIbHBIE KOMILICKCHI.
KapOenossie komruiekcbl ®umiepa u Illpoka, kapOuHOBbIe KOMIUIEKChl. OmnepuHOBBIE U
alleTUIICHOBBIE KOMIUIEKCHl. DyiepeH Kak JUrasa. AJUTHIbHBIE W JTUEHOBBIE KOMILUIEKCHI.
[TpuMepsl IUKIMYECKUX TMOJMEHOBBIX KOMILIEKCOB. LIMKIIOMEHTaIMEeHUIBHBIE KOMIUIEKCHI,
METaJUIOIIEHBI. APEHOBBIE, IUKJIOTENITaTPUEHOBBIE U IIUKJIIOOKTATETPACHOBBIE KOMITJICKCHI.

3.3 O6pazoBaHHEe «CyNEepaTOMOB)

OCHOBBI CITa00TO B3aWMOJICHCTBHS B MOJICKYJSIPHBIX CHCTEMax M MEXIy HUMHU. Teopwus
B3auMoJieiictBusa «TSCy» «B3anMoielCTBHE Yepe3 MPOCTPAaHCTBOY. ATOM-aTOMHasl CBSI3b B TOJIH
aTomapHbIx cuctemax. OOpazoBaHue OOOOIIEHHBIX OpOWTaNe B HAACTPYKTypax aTOMOB W
MoJieKkys. TeopHs «cynepaToMoB.

Pazoen 4. Ocnoswi 6viHysCcOeHH020 U3NYUeHUs (la3epbl, MA3epbl, C6emMoOU00bl U NP. U €20
83aUMOOCUCMBUSL C BEUYECNBOM,).

4.1. dusnueckass ocHoBa palboThl  yazepa. KBaHTOBO-ME€XaHMYECKOE  SIBJICHHE
BBIHY)KJICHHOTO (MHAYLIUPOBAHHOTO ) U3JTyYEHHS.

dwusnueckas 0CHOBa pabOTHI J1a3epa. KBaHTOBO-MEXaHUYECKOE SIBJICHHE BBIHYKICHHOTO
(MHIYIIMpPOBAHHOTO ) M3MydeHus. M3nydyenue nazepa. Onruyeckoe ycunenue. Hekotopbie THIIBI
Ja3epoB. YTpaBJeHUE Jla3epaMi XUMHUYIECKUX MTPOIECCOB

4.2. JlazepHble IEpEX0/ibl U UX UCIIOJIb30BaHUE

Okcumepsl.  JlazepHble  mepexoabl  MEXIy  BO30OYXKIEHHBIMH  KoJjiebaTeabHO-
BpalllaTeIbHBIMU U OCHOBHBIMU YPOBHSIMH COCTaBHBIX MOJIEKYI TPOAYKTOB PEAKIUH.

4.3. Bunsl nazepos

TBepaoTenpHbIE JIazepbl Ha JIOMHHECHUPYIOIIUX TBEPIBIX cpenax (AMINEKTPHUUECKUE
Kpuctauisl U cTékia). [lomynpoBoaaukoBeie a3epbl. CBeToanoapl. JIazepsl Ha KpacuTensax. Tum
Ja3epoB, UCIONB3YIONIMA B KauecTBe AaKTHUBHOM Cpelbl pacTBOp (DIIOOPECHUPYIOMIUX C
o0pa3oBaHMEM WIMPOKHX CIIEKTPOB OPTraHMYECKHX KpacuTelnei. JlazepHble mepexompl W HX
UCTIOJIb30BaHuE. ['a30BbIe U ra30lMHAMHYECKUE Ja3epbl. DKCUMEpHI, JIazepHble mepexo bl MeXIy
BO30YKAEHHBIMU KOJIe0aTeIbHO-BpALaTeIbHBIMU 1 OCHOBHBIMU YPOBHSIMU COCTABHBIX MOJIEKYJI
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MpPONYKTOB peakmuu. Jlazepsl Ha CBOOOAHBIX dJeKTpoHaX. Mazepsl. KBaHTOBBIE KackaaHbIC
na3zepsl [lomynpoBogHIKOBBIE 1a3epbl. pyrue BUbl 1a3€poB, pa3BUTHE IPUHLIUIIOB KOTOPBIX Ha
JaHHBIA MOMEHT SIBJISIETCS NMPUOPUTETHOM 3a/ayeil MccleoBaHUN (PEHTTEHOBCKUE Ja3ephl.
[TpumeHeHue 1a3epoB Il HHIUIMPOBAHUS HEOOBIYHBIX XUMUYECKUX PEAKIIHA.

Pa3zoen 5. Ocnogul ceepxnposooumocmu paznuyHvlx CUCMeM.

5.1. Teopus MO nns 00BsICHEHHS CBEPXIPOBOISALINX CBOMCTB MaTepuu

CBepxImpoBOJIMMOCTh KaK KBaHTOBOe sBieHHE. Oddektom Melicuepa. «Hynepoe
compotuBieHue». IlepBoe TeopeTnueckoe OOBSICHEHHE CBEpXIpoBoauUMOCTH B 1935 rony
Opurem u Xaitamnem Jlongonom. O6mas teopus JI. 1. Jlangay u B. JI. I'nnz06ypra. Teopus BKIII.
JIByXKHAKOCTHasl MOJIE€Ib CBEPXIIPOBOIHUKA.

5.2. «BpIcOKOoTEMIIEpaTypHBIE» CBEPXITPOBOIHUKU

Teopuss MO nnst 0ObSCHEHHsI CBEPXIIPOBOISLIMX CBOWCTB Marepuu. CBsi3b SIBICHUS
CBEPXIPOBOJUMOCTH C «IyaTU3MOM» HIIEKTPOHA.

5.3. Oprannyeckue MPOBOJIHUKN M CBEPXIIPOBOTHUKHI

Kputnueckas  temneparypoil  mepexojga M IIMPUHA  HHTEpBaja  Iepexoja.
«BpIcokoTeMnepaTypHbI€» CBEPXIPOBOIHUKN. OpraHMuecKrue NPOBOJIHUKH U CBEPXIIPOBOIHUKH.

4. O6beM yueOHOI TUCIUIIHHBI

O0beM THCUMILTHHBI
Bujbl yueOHol padoTsl 3E Akan. | Acrp.
4. 4.
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 6 216 162
KonTtakTHasi paboTa ayIMTOPHbIE 3aHITHA: 1,89 68 51
6 mom uucie 6 hopme nPaKmuyecKoii n0020moeKu 0,67 24 18
Jlekuun 0,47 17 12,75
[TpakTnueckue 3austust (I113) 1,42 ol 38,25
8 moMm yuciue 8 hopme npaKmuieckol no020mosKu 0,67 24 18
Jlaboparopusie pabotsl (JIP) — — —
CamocrosiTejibHas padoTa 3,11 | 112 84
KonTakTHas camocTosTenpHas paboTa — —
3,11
CaMocCTOsITeTbHOE U3YUCHHE PA3/IeNIOB JUCITUTIIMHBI 112 84
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHasi paboTa MPOMEKYTOUHAs ATTECTALUS 1 0,4 0,3
[ToAroToBKa K 3K3aMEHY 35,6 26,7
Buj MTOrOBOro0 KOHTPOJISI: JK3aMeH

5.4. IlpakTukm

AHHOTanus padoyeil nporpaMMbl YueOHOH NPAKTHKHU:
HAYYHO-MCC/Ie10BATeIbCKON PA00THI (110J1VYeHUs NEPBHYHBIX HABBIKOB
HAYYHO-UCCIeI0BaTeIbCKoii padoThl) (52.0.01(Y))

1. Meap y4yeOHOM MNPaAKTHKHM: HAYYHO-HCCJIEAO0BATEIbCKONH PpPadoThl (MOJTy4YeHHs
NMEePBUYHBLIX HABBIKOB HAYYHO-HCC/IEI0BATEIbCKOH PadoThl) TOIyYCHHE OOYJArOIIUMCS
HNEPBUYHBIX NMPO(PECCHOHAIBHBIX YMEHUI M HABBIKOB IYTEM CaMOCTOSITEIBHOIO TBOPYECKOIO
BBITIOJTHEHUS 33/1a4, IOCTaBJICHHBIX TPOTrPAMMOM MPAKTUKH.

2.B pe3yabTare T1pPOXOXKAeHUS] MNPAKTUKH o0y4yaloluiicss Mo mnporpamme
MATUCTPATYyPhI J0JIKeH:

Obnadamye cleayOMUMU KOMIIETCHIIMAMU ¥ HHAMKATOPAMHU MX JTIOCTHKEHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7.

3uame:

— TMOpAJOK  OpraHM3alluM, IUIAHUPOBAHMSA, TMPOBEACHUS M  OOECIEYECHHs  HAay4dHO-
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HCCJIEIOBATENBCKUX PabOT C UCTOIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOpSAIOK OpraHu3aluu, IJIAaHUPOBaHUS, IMPOBENEHUS U oOecrneueHus 00pa3oBaTeIbHON
JESTEIbHOCTH 110 MPOPIIII0 U3ydaeMOl IPOrpaMMbl MarucTpaTyphl.

Ymemy:

—  OCYUIECTBJIATH MMOUCK, 00pa0OTKY U aHAJN3 HAYYHO-TEXHUYECKON HH(DOPMAITUH 110 MPODUITIO
MPONJEHHOM MTPAKTUKH, B TOM YHUCJIE C MpUMEHEeHHEM Internet-TexHOI0THif;

— UCHOJb30BaTh COBPEMEHHbIE MPUOOPHI U METOUKH MO MPOHUITIO TPOrPaMMbl MaruCTpaTyphl,
OpPTaHW30BBIBATH MPOBEJCHUE IKCIIEPUMEHTOB M HCIBITAHHN, TPOBOAUTH WX OOpabOTKYy U
aQHAJIM3UPOBATH X PE3YIbTaThI;

—  BBINOJHATH MEJaroruyeckue QyHKIUU, MPOBOJUTh MPAKTUYECKUE U JTaOOpaTOPHBIE 3aHATUS
CO CTYJIEHYECKOW ayIUTOpUEl IO BHIOPaHHOMY HalpaBJIEHUIO IIOITOTOBKH.

Braoemy:

— CHOCOOHOCTBIO M TOTOBHOCTBIO K HCCJIEI0BATENIbCKON JIEATEIHbHOCTH 0 MPOGUITIO U3ydaeMon
MpOrpamMMBbl MAarUCTPaTYpPHI;

— METOJOJIOTUYECKUMH  MOJAXOJAaMU K OpraHM3alMM  Hay4YHO-HCCIIEIOBATEIbCKOH U
00pa3oBaTeNbHO 1eATeIbHOCTH;

— CHOCOOHOCTBIO Ha MPAKTHUKE HCIOJIb30BaTh YMEHHS M HAaBBIKM B OpraHU3alMd Hay4dHO-
HCCJIEIOBATENILCKUX U MMPOEKTHBIX PaboT;

— HaBBbIKaMH BBICTYIUICHUH niepe]] yueOHOM ayAuTOpueH.

3. KpaTkoe conep:kaHue y4yeOHOH MPAKTHKHU: HAYYHO-HCCJIEI0BATEIHLCKONH PadoThl
(mosry4eHMs MEPBUYHBIX HABBIKOB HAYYHO-MCCJIEA0BATEIbCKO PadoThI)

VYyeOHasi MpakTHKa BKIIIOYAECT ATalbl 03HAKOMJIEHUS C METOI0JIOITMUYECKUMHA OCHOBaMU U
MPAKTUYECKOTO OCBOCHUS MPUEMOB OpPraHU3AINH, [JIAaHUPOBAHUS, MPOBEACHUS U OOeCcTieueHus
HAy4YHO-UCCIIEIOBATEIbCKOH U 00pa30BaTEIbHON JEATEIbHOCTH, BKJIKOYAs O3HAKOMIIEHUE C
JESITEIbHOCThI0 00pa30BaTEeNbHBIX, HAYYHO-MCCIEI0BATEIbCKUX U MPOCKTHBIX OpraHU3alui Mo
podUITI0 U3ydaeMoil MporpaMMbl MarucTpaTypsbl.

KonkpetHoe conepskanue ydeOHOM MpaKTUKK OMpeeNsseTcss HHANBHIYaIbHBIM 3a/1aHueM
oOyuyaromierocss ¢ y4éToM HMHTEPECOB M BO3MOXKHOCTEH Kadeapbl WM OpraHu3aliy, i€ OHa
npoBoauTca. UHauBMayaapbHOE 3a/1aHue pa3padaTeiBaeTcs 1Mo Mpoduio u3ydaeMoi mporpaMmMbl
MarucTpaTypsl C y4eTOM TEMbl HAyYHO-HUCCIIEI0BATENbCKON pabOThl 00yUaroIerocs.

4. 0O0beM y4eOHOI NPAKTHKH: HAYYHO-MCCJIEA0BATENbCKOH padoThl (MOJIy4eHust
NEePBUYHbIX HABBIKOB HAYYHO-UCCJIEA0BATEIbCKONH padoThI)

O0beM TMCUMIINHBI
Buabl yuedHoii padornl 3F Axkan. | Actp.
q, 4.
OO0mas TPy10eMKOCTh MPAKTHKH 10 360 270
KonTakTHas padoTa ayiuTOpPHbIEC 3AHATHS 2,83 | 102 76,5
B TOM 4mcJje B GopMe NPAKTHYECKOI MOATOTOBKH 2,83 | 102 76,5
[Tpaktuueckue 3ausaTus (I113) 2,83 | 102 76,5
8 MOM Uuciie 8 hopme NPaKkmuieckol no020moeKu 2,83 | 102 76,5
CamocrosiTejibHasi pa6oTa 7,17 258 193,5
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
CaMocCTOITEIbHOE OCB?eHHe 3HAHWW, YMEHHUI U HaBBIKOB 7,17 2576 | 1932
10 MporpamMMe yueOHOM MPaKTUKU
Bua konTpoJs:
3auer + | o+ | +
Buj nTOroBoro KOHTpoOJIs: 3auer
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AHHOTanus padoueil nporpammsbl IIpon3Bo/ICTBEHHOM NPAKTHKH:
HAYYHO-HCCJIe0BaTe Ibckoii padoTsl (b2.B.01(H))

1. Ileab NPOU3BOACTBEHHOH TNPAKTHKU: HAYYHO-UCCIEI0BATEIbCKON PadoThl
dbopMupoBaHHe HEOOXOIUMBIX KOMIIETEHIUHN Ji OCYLIECTBICHUS HAYYHO-HCCIIEI0BATENBCKON
JIesTeNlbHOCTH 1o HampaieHwio  noarotoBku — 18.04.01 Xumuuyeckasi  TeXHOJIOTHA,
HAIpPaBJIEHHOW HA MCCIENOBaHUS B O0JIACTH XMMHMUYECKOH mepepaboTKU yriepojacoAepikKaiiux
HHEPTOHOCUTENICH, pPEaKkIUii M MPOLECCOB OCHOBHOTO OPraHMYECKOr0 M HEePTEXMMUYECKOTO
CHUHTE3a, CO3/IaHUs HOBBIX OPraHMYECKUX COCIWHEHHH C IIEHHBIMH CBOMCTBAMU U YITIEPOIHBIX
MaTepuaioB, a TakKe Ha pPa3padOTKy TEXHOJOTMH B JAHHOW O0JacTH C TPUMEHEHHUEM
COBPEMEHHBIX METOJIOB HCCIIEOBaHUS M CPEICTB MaTeMaTU4yecKoro, (usmueckoro u
KOMITBIOTEPHOTO MOZEITUPOBAHHUS.

2.B pe3yibTare NpPOXOKIEHUs] TPAKTHUKH o0OO0ydalouigiics M0 mporpaMmme
MAaTUCTPATYPHI T0JIKEH:

Obaadoams cleqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-1.1; YK-4.2; YK-4.4; TIK-1.1; TIK-1.2; T1K-1.3; TIK-2.1; T1K-2.2; T1K-2.3; T1K-3.1; T1K-3.2;
[1K-3.3; T1K-4.1; 11K-4.2; T11K-4.3; TIK-5.1; TTIK-5.2; [TK-5.3.

Iloocomosums u npeocmasumsv K 3auume HAYIHO-HCCIENOBaTENbCKYI0 padory (HUP),
BBIMIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE DPa3BUTHUS HAYKHM M TEXHUKU M COOTBETCTBYIOUIYIO
BHIOPaHHOMY HAIpaBJICHUIO MMOATOTOBKH U MporpaMMe o0ydeHus. B mpencTaBieHHON K 3amuTe
HUP nomxHBI MONYyYUTh pa3BUTHE 3HAHUS U HABBIKH, TOJTYY€HHbIE 00Y4arOIIUMCS IPY OCBOCHUU
IpOrpaMMbl  MAarucTpParypbl, B TOM 4YHUCJIEC TIPU H3YyYCHUH CHCIUAIBHBIX IUCIUIUIHH.
[IpencraBnennas x 3amute HUP nomkHa comepkarb OCHOBHBIE TEOPETUUYECKHE MOJOKEHUS,
HKCIIEPUMEHTAIBHBIC PE3YIIBTATHI, IPAKTHYECKUE TOCTUKECHHUS U BBIBOJIBI U3 PAOOTHI.

3. KpaTkoe coaep:kaHue NpakKTUKH

Pazoen 1. Ilnanuposanue nayuno-uccie0o8amenbCckou pabomai.

[Tonyyenue 3agaHMs Ha Hay4YHO-MCCIIENOBATENbCKYIO paboTy. OOBEKT W HpeaMer
uccreoBanus. [ TaBHAS e UCCIIETOBAHMS.

JlutepaTypHbiii 0030p mo Teme. TeopeTwueckas yacTh uccienoBaHus. [Ipaktuueckas
4acTh MCcIeIoBaHus. 3a1auu uccienoanus. HeoOxoaumelie TpeOOBaHUS M OTPAaHUYCHUS.

Pa3zoen 2. Buinonnenue 3adanus Ha HayuHo-ucciedosamenvckyio pabomy. IIpoeedenue
MeopemuyecKux U IKCNepuMeHmanbHblX UCC1e008aHUl.

Kputepun oreHku s¢pdexkTHBHOCTH HUccieayeMoro oodbekra (mporecca). [Tapamerps,
KOHTPOJIMPYEMBbIE TIPM  HCCIEAOBAaHUHM. OTambl MPOBEACHUS OKCIEpUMEHTa. MeTossl
TEOPETUYECKOT 0 HCCIeI0BaHMUS.

[lepeyenr oOopynoBaHWs, YCTAaHOBOK M  mpubOopoB. MeToauku MPOBEACHUS
OKCMIEPUMEHTAJIBbHBIX HCCICOBAHUA. YCIIOBUS U TOPSAOK MPOBEICHHUS OMBITOB. MeETOIuKH
00pabOTKH Pe3yIbTaTOB SKCTIEPUMEHTOB.

[TonydeHnre nepBUYHBIX JAHHBIX.

Pazoen 3. [loocomosxa omuéma no HayuHo-uccie0o8amenbCckot pabome.

OO0paboTka MEepBUYHBIX JAaHHBIX, AaHATTU3 U CUCTeMaTu3anus pe3ynbratoB. OdopmiieHue
oTyera.

[ToaroroBka HayyHOW TyONMHMKAUU (TE3MCHI JOKJIAna, CTaThsl) W/WUIM TPE3EHTAIUH
JIOKJIa/Ia K OTYETY 110 HayYHO-MCCIIEI0BATEIBCKON padoTe.

4. O0beM NPaKTHKH

. B 3aueTHbIX B akaaem.
Buabl yueOHoii padorsl
(S1070:07001F:D.4 qacax
O01asi TPy10€eMKOCTh IMCHMILUIHHBI M0 Y4eOHOMY IJIAHY 43 1548
KonTakTHas padoTa ayiMTOpPHbIE 3AHATHS: 17,94 646
B TOM 4HcJje B popMe NPAaKTHYECKOIl MOAT0TOBKH 17,94 646
[Tpaktrueckue 3ausatus (113) 17,94 646
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IIpooondxcenue madbauywi

8 mom yucie 8 hopme npaKmuyeckol N0O20Mo6KuU 17,94 646
Camocrositesibaas padora (CP): 24,06 866
KoHTtakTHas camocTosTenbHas paboTa 1,2
CaMocTosiTeThHOE OCBOCHUE 3HAHUH, YMEHUI 1 HaBBIKOB 24,06 8648
1o nporpamme HUP ’
JK3aMeH 1 36
KoHTtakTHas paboTa mpoMeKyTOUHast aTTeCTallus 1 0,4
IToaroroBka K 3K3amMeHy 35,6

Bua xonTposs:

3a4er ¢ OLEHKOII /

JK3aMeH
B ToM umciie mo cemecTpam:
1 cemecTp

OO01asi TPy10€eMKOCTh B ceMecTpe 6 216
KonrakTHasi pa6oTa ay1uTOpPHbIE 3aHATHS: 2,83 102
B TOM 4HcJIe B (h)opMe NPAKTHYECKOii MOATOTOBKH 2,83 102
[IpakTuueckue 3ansatus (I113) 2,83 102
8 mom yucie 8 hopme npaKmuueckol n0020Mo6KuU 2,83 102
CamocrositesibHas padora (CP): 3,17 114
KoHTtakTHas camocTosTenbpHas pabora 0,4
CaMocTosTeIbHOE OCBOEHUE 3HAHUI, YMEHUI U HaBbIKOB 3,17 1136
o nporpamme HUP ’
3ayer C OLIEHKOI: + +

Bua konTpoJs:

3a4er ¢ OLEHKOI

2 cemecTp
OO01asi TPY10€eMKOCTh B CEMeCTpe 6 216
KonTakTHas pa0oTa ayiMTOpPHbIC 3aHATHS: 2,83 102
B TOM 4HcJie B popMe NPAKTHYECKOI MOJATOTOBKH 2,83 102
[Tpaktuueckue 3ansatus (I113) 2,83 102
8 MOM Uuciie 8 hopme NPaKkmuieckou no020moeKu 2,83 102
CamocrositesbHas padora (CP): 3,17 114
KonTakTHas camocrosiTenbHas paboTa 0,4
CamocrosiTenbHOe OCBOSHUE 3HAHUH, YMEHUI U HaBBHIKOB 3,17

113,6

o nporpamme HHP
3ader ¢ OLlEHKOI: + +

Bua kouTpoJs:

3a4er ¢ OLEHKOM

3 cemecTp

OO01mas TPy10eMKOCTh B CeMeCTpe 10 360
KonTakTHas padoTa ayiuTOpPHbIEC 3AHATHS 4,72 170
B TOM 4HcJie B popMe NPaKTHYeCKOil MOJAT0TOBKH 4,72 170
[Tpaktuueckue 3ansatus (I113) 4,72 170
B TOM 4HcJie B (hopMe NPAKTHUECKON OJITOTOBKU 4,72 170
CamocrositesbHas padora (CP): 5,28 190
KonTtakTHas camocrosiTenbHas paboTa 0,4
CaMocTosTeIbHOE OCBOCHUE 3HAHUH, YMEHUI M HaBBIKOB 5,28 189.6
1o nporpamme HUP '
3ayer C OLEHKOI: + +

Bua kouTpoJs:

3a4er ¢ OLEHKOM

4 cemecTp

OO0masi TPy10eMKOCTh B ceMecTpe

21

756

KonTakTHas padoTa ayiuTOpPHbIE 3aAHATHS

7,56

272
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IIpooonsicenue mabnuyvl

B TOM 4HcJe B (h)opMe NPAKTHYECKOi MOATOTOBKH 7,56 272
[IpakTnueckue 3anstus (I113) 7,56 272
8 mom yucie 8 hopme npaKmuyeckol N0O20Mo6KuU 7,56 272
CamocrositesbHas padora (CP): 12,44 448
KonTakTHas camocTosiTesnbHas padboTa —

CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUM U HaBBIKOB 12,44 448
o nporpamme HUP

JK3aMeH 1 36

KonTtakTHas paboTa NpOMEKYTOUHAsl aTTeCTalUs 1 0,4
IToaroroBka K 3K3amMeHy 35,6

Buj koHTpoOJIS: JK3aMeH

Bupabl yueOHoii padoThI

B 3a4yeTHBIX

B acTponom.

eTMHHUIAX yacax
OO0masi Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 43 1161
KonTakTHas paboTa ayiMTOpPHbIE 3aHATHS: 17,94 4845
B TOM YHcJIe B (h)opMe NPAKTHYECKOii MOATOTOBKH 17,94 4845
[IpakTuueckue 3ansatus (113) 17,94 4845
6 mom yucie 8 hopme npaKmuueckol N0O20Mo6KuU 17,94 484,5
Camocrositesibaas padora (CP): 24,06 649,5
KoHTtakTHas camocTosTenbpHas pabora 0,9
CaMocTosITeThHOE OCBOCHUE 3HAHUH, YMEHHUI 1 HaBBIKOB 24,06

649,5

o nporpamme HUP
JK3aMeH 1 27
KonTakTHas paboTa MpOMEKYTOUHAsI aTTeCTALUS 1 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bua konTposs:

3auyeT ¢ OLeHKOIi /

IK3aMeH
B ToM umHciie o ceMecTpam:
1 cemecTp
OO0mas Tpy10eMKOCTh B ceMecTpe 6 162
KoHTakTHasi paboTa ayTIuTOPHbIE 3aHATHS 2,83 76,5
B TOM 4HcJje B GopMe NPaKTHYECKO MOAT0TOBKH 2,83 76,5
[Tpaktuyeckue 3anstus (I13) 2,83 76,5
8 MOM Uuciie 8 hopme NPaKkmuieckou no020moeKu 2,83 76,5
CamocroniTesnnas padora (CP): 3,17 85,5
KonTtakTHas camoctosiTenbHas paboTa 0,3
CaMocCTOsATENbHOE OCBOEHUE 3HAHUI, YMEHUI U HaBBIKOB 3,17 85 2
o nporpamme HP '
3auer ¢ oLeHKOI: + +

Bua kouTpoJs:

3ayer ¢ OLEHKOM

2 cemecTp
OO0mas TPy10eMKOCTh B CEMeCTpe 6 162
KonTakTHasi padoTa ayiMTOPHbIE 3aAHATHS: 2,83 76,5
B TOM 4HcJje B popMe NPAaKTHYECKO# MOAT0TOBKH 2,83 76,5
[Tpaktryeckue 3ansTus (I13) 2,83 76,5
B TOM 4ucIe B popMe MPAKTUYECKON MOJATOTOBKU 2,83 76,5
CamocrositesbHas padora (CP): 3,17 85,5
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IIpooonsicenue mabnuyvl

KoHTakTHas camocTosTeNbHas paboTa 0,3
CaMocTosTeIbHOE OCBOECHUE 3HAHUI, YMEHUI U HaBBIKOB 3,17 85 2
o nporpamme HP ’
3ader ¢ OLIEHKOI: + +
Bua konTposs: 3a4der ¢ OLEHKOM
3 cemecTp
O0mas Tpy10eMKOCTh B ceMecTpe 10 270
KonrakTHasi pa6oTa ay1uTOpPHbIE 3aHATHS: 4,72 127,5
B TOM 4ucJe B (popMe NPAKTHYECKOM MOATr0TOBKH 4,72 127,5
[Tpaktrueckue 3ansatus (113) 4,72 127,5
8 MOM Uuciie 8 hopme NPaKmu4eckol no020moeKu 4,72 127,5
CamocrositesbHas padora (CP): 5,28 142,5
KonrtaktHas camocrositenbHasi pabora 0,3
CaMocTosTeIbHOE OCBOEHUE 3HAHUI, YMEHUI U HaBbIKOB 5,28 142 2
o nporpamme HP ’
3ader ¢ OLlEHKOI: + +
Bujx koHTpOJIS: 3adeT ¢ OLEHKOM
4 cemecTp
O01masi TPy10eMKOCTh B ceMecTpe 21 567
KonTakTHas padoTa ayiuTOpPHbIE 3aHATHS 7,56 204
B TOM YHcJIe B (h)opMe NMPAKTHYECKOH MOAT0TOBKH 7,56 204
ITpaktrueckue 3ansatus (113) 7,56 204
8 MOM Uuciie 8 hopme NPaKxmueckol no020moeKu 7,56 204
CamocrositesibHas padora (CP): 12,44 336
KonTtaktHas camocrositenpHas pabora —
CaMocTosATENbHOE OCBOECHUE 3HAHUI, YMEHUI U HaBBIKOB 12,44 336
o nporpamme HUP
JIK3aMeH 1 27
KoHTakTHas paboTa IpOMEXYTOUHasl aTTeCTalus 1 0,3
[ToaroroBka K K3aMeHy 26,7
Bua konTpoJs: 9K3aMeH

5.5. TocynapcTBeHHasi HMTOTOBasi aTTeCTALUS

BeinoJsiHeHne, MOATOTOBKA K NMpoLeaype 3aUThI
U 3aIIMTA BBIMYCKHOI KBaiudukanuonnoi padorsl (b3.01)

1. Ileqs rocyaapcTBEHHOIl HMTOrOBOii ATTeCTAIMM: BBINOJHEHHUS, MOATOTOBKU K
npoueaype 3alMThI U 3AIHUThI BHINYCKHON KBATH(PUKALMOHHOI padoThI BBISBICHNE YPOBHS
TEOPETUYECKOM M IPAKTUYECKOW IIOArOTOBIEHHOCTH BBIIYCKHUKA By3a K BBINOJHEHHUIO
npodecCHOHANBHBIX 3aJjad M COOTBETCTBHsI €ro noArotoBku TtpedoBanusM OI'OC BO mno
HanpapneHuto moaroroBku 18.04.01 Xumuuyeckasi TEXHOJIOTHUS.

2.B pe3yabTare MNPOXOKIEHHS TOCYIAPCTBEHHOH WTOrOBOil  aTTecTallMu:
BbINOJIHEHUs, IMOATOTOBKM K Ipoueaype 3allUThbl M 3alMUThl  BBINYCKHOH
KBAJIM(PUKALMOHHON pPadoThl y CTyleHTa npoBepsiercs ¢hoOpMHUPOBAHHHOCTD CJIECAYIOLINX
KOMITETEHIH, a TaKKe CAeAYIOIHNX 3HAHUN, YMEHHH U HABBIKOB, II03BOJIAIOIINX OLEHUTH
cTerneHb rOTOBHOCTH 00Y4YaIOIIUXCH K AajibHeled npodeccuoHaIbLHOM 1esiTeJIbHOCTH.

BbImyCKHUK, OCBOMBIIMI MPOrpaMMy MarucTpaTypsl, JA0JDKEH 00JalaTh CIEAYIOIIUMHU
KOMIIETCHIUSIMMU:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-2.1; YK-2.2; YK-2.3; YK-2.4; VK-2.5; YK-2.6;
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VK-2.7; YK-3.1; YK-3.2; YK-3.3; VK-3.4; YK-3.5; YK-3.6; YK-3.7; YK-4.1; VK-4.2; VK-4.3;

VYK-4.4; YK-5.1; YK-5.2; YK-5.3; VK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5; OIIK-1.1; OIIK-1.2;

OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4,

OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5;

OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-4.1; OIIK-4.2; OIIK-4.3;

OIIK-4.4; IIK-1.1; IIK-1.2; IIK-1.3; TIK-2.1; I1K-2.2; T1K-2.3; I1K-3.1; I1K-3.2; I[IK-3.3; 11K-4.1;

[1K-4.2; [1K-4.3; TIK-5.1; TIK-5.2; T1K-5.3.

3uame:

— TPUHLIMIIBI ¥ TOPSIOK MOCTAaHOBKH M (POPMYIHMPOBAHUS 3a/1a4 HAYYHBIX HCCIICAOBAHUHN Ha
OCHOBE Pe3yJIbTAaTOB MMOKCKA, 00Pa0OTKM U aHAIN3a HAYYHO-TEXHHUUECKOW HHPOPMALINY;

—  (U3UKO-XMMHUYECKHE OCHOBBI MPOIIECCOB OCHOBHOTO OPTaHUYECKOTO M HEPTEXUMHUYECKOTO
CHHTE3a, METO/Ibl UX UCCIIEIOBAHUS, MOJIETIUPOBAHUS U IPOEKTUPOBAHHUS;

— TMpaBWiIa U HNOPSAOK MOATOTOBKU HAyYHO-TEXHUYECKHUX OTUETOB, AHATUTUYECKUX 0030pOB U
CIPaBOK, TpeOOBaHUS K MPEJCTABICHUIO PE3YJIbTaTOB IPOBEACHHOIO UCCIIEOBaHMS B BUJE
HAY4YHOT'O OTYE€Ta, CTAaTbU WM JOKJIAJa;

— IpHUEMBbI 3alUThl HHTEUIEKTYalbHON COOCTBEHHOCTH.

Ymems:

— pa3pabaTbiBaTh HOBbIE TEXHUYECKHE M TEXHOJIOTMYECKHE PELIEHUS HA OCHOBE pPE3YJIbTaTOB
HaY4HBIX UCCIIEIOBaHUH;

— co3JaBaTb TEOPETUYECKME MOJEIM  TEXHOJIOIMYECKMX  IPOLIECCOB,  IO3BOJISIOIIMX
IPOrHO3MPOBATh TEXHOJOTMYECKUE MapaMeTpbl, XapaKTEpPUCTUKU alllaparypbl U CBOWCTBa
HOJIy4aeMbIX BEILECTB, MaTepUalIOB U U3JIEIHl;

— paspabaTbIBaTh IPOrpaMMbl U BBIIOJIHATH Hay4YHbIE UCCIIEI0BaHMs, 00pabOTKy M aHAJIU3 UX
pe3yibTaToB, (POPMYIMPOBATH BBIBOBI M PEKOMEHAALINY;

— KOOPJIMHMPOBATH pabOThl IO CONPOBOXKICHUIO pEANM3alUU pe3yabTaToB paboThl B
IIPOU3BO/ICTBE.

Braoemy:

— METOJIOJIOTHEH M METOJMKOM aHaiM3a, CMHTe3a M ONTHMM3ALUU MPOIEcCOB OOecredeHus
KayecTBa MCHBITAaHUM, cepTUQUKAIUU TOPOAYKUHH C TPUMEHEHHEM MpoOJIEMHO-
OPUEHTUPOBAHHBIX METOOB;

— HaBbIKaMH pabOThl B KOJUIEKTUBE, MJIAHUPOBAHUS U OPraHU3ALMN KOJUIEKTUBHBIX Hay4YHBIX
HCCIICIOBAHNIA;

— CHOCOOHOCTBIO pelllaTh NOCTABICHHBIE 33/1a4M, UCIIOJIb3Ysl YMEHHS M HABBIKM B OPTaHU3alUN
HAY4YHO-UCCIIEJOBATEIbCKUX U TEXHOJIOTHUECKUX PadoT.

3. KpaTkoe coaepikanue rocyIapcTBeHHOHl HMTOroBOi aTTecTallMU: BBHINOJHEHMS,
NMOATOTOBKH K Mpoueaype 3alIUThI U 3a1UTHI BbIIY CKHOH KBAIU(PHKAUOHHON PadoThI

I'ocynapcTBeHHast UTOroBasi aTTECTALMs: BBINOJIHEHNE, IOJrOTOBKA K MPOIEAYype 3alIUThI
U 3aIl{Ta BBINIYCKHOM KBaTM(HUKAIIMOHHON pabOTHl MPOXOIUT B § ceMecTpe Ha 0a3e 3HaHMIA,
YMEHMM M HaBBIKOB, TMOJYYEHHBIX CTYA€HTaMU MpPHU H3YYEHUM JUCLUIUIMH HaIpaBlIEHUs
noarotoBku 18.04.01 Xumuueckasi TEXHOJOTUS U TIPOXOXKICHUS TPAKTHK.

l'ocynapcTBeHHast UTOroBasi aTTECTAIMs: BBIMOJIHEHNE, IIOJrOTOBKA K MPOIEAype 3alIUThI
U 3aliUTa BBIMYCKHOW KBanupukanumonHo padotsl (I'MA) mpoBoauTcsi rocynapcTBEHHOMH
HK3aMEHAllHOHHON KOMUCCHUEN.

Kontponbs ypoBHs cHOpMUPOBAHHOCTH KOMIIETEHIMH OOY4YaroMIMXCsl, MPHOOPETEHHBIX
npu ocoeHun OOII, ocymecTBiasercs NyTeM NOPOBENCHMS  3AIUTHl  BBITYCKHOMU
KkBaHpukannoHHoi padotsl (BKP) n npucBoenus kBanpuKaum «MarucTp.

4. O0beM NPaKTHKHU

[Iporpamma oTHOcHTCS K 00s3aTelnbHOM yacTM ydeOHOro TIUlaHa, K OJOKy 3
«locynmapcTtBenHast wurtoroBas arrecranus» (b3) w paccumtana Ha COCpPEIOTOYECHHOE
npoxoxacHue B 4 cemectpe (2 kypc) oOyuenus B oO0beme 3244 (9 3ET). Ilporpamma
npeanonaraer, 4ro oOydarolmMecss UMEIT TEOPETUYECKYI0 M IPAKTHYECKYI0 IMOATOTOBKY B
00JTaCTH XUMHMHM M TEXHOJIOTMM OCHOBHOT'O OPraHMYECKOr0 M HE(PTEeXMMHUYECKOTOo CHHTE3a,
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XMMHYECKOH TEXHOJOTMM TOHKOTO OPraHMYECKOro CHHTE3a WM XMMHYECKOH TEXHOJIOIMU
IPUPOJIHBIX SHEPrOHOCUTEJEN U YTIEPOAHBIX MATEPHAJIOB.

O0BneM THCHHUIIIHHBI
Buabl yueOHoii padoThI 3F Axkan. | Acrp.
q, q,
Oo6mas Tpynoemkoctb 'MA 9 324 243
KonrakTHasi pa6oTa ayiuTOpHbIE 3aHATHSA: — — —
CamocrosiTejibHas padoTa 9 324 243
KonTakTHas camocrosiTenbHas paboTa 0,67 0,5
CamocrosiTenbHOoe OCBOCHINE 3HAaHUH, YMEHUHN U HaBBIKOB 9 32333 | 2425
110 IporpamMme Y4eOHOM NMPaKTHKH
Bua koHTpoOJIA:
3ammra BKP + | o+ | +
Bua uTOroBOro KOHTpOJIf: 3ammura BKP

5.6. @akyJabTaTUBBI

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«IlIpogheccuonanvno-opuenmuposannstii nepeeoo» (OPT/1.01)

1. Heap QMCHUILIMHBI — NIPHOOpeTeHne 00yJaromuUMuUcs o0IIel, KOMMYHHKATUBHON |
npoeCcCHOHATIBHON KOMIIETEeHLIMH, YPOBEHb KOTOPBIX Ha OTIEJIbHBIX JTamax s3bIKOBOM
MOJTOTOBKH TO3BOJISIET BBINMOJHATH PA3IMYHBbIE BHIBI MPO(ECCHOHAIBLHO OPHUEHTUPOBAHHOTO
1epeBojia B IPOU3BOACTBEHHON M HAyYHOU JEATENBHOCTH.

2.B pe3yabTare u3yYeHHs] JUCHMIUIMHBI oOydawummiics 10 mNporpamme
MATHCTPATYPHI J0JIKeH:

Obaaoams clieayOIUMU KOMIETECHIMSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

VK-4.2; YK-4.3; YK-4.4.
3namey:
— OCHOBHBIE CITOCOOBI JOCTUKEHHS SKBUBAJIEHTHOCTH B [IEPEBO/IE;
— OCHOBHBIE IPUEMBI IEPEBOJIA;
— S3BIKOBYIO HOPMY U OCHOBHbBIE (DYHKIIUU SI3bIKA KaK CUCTEMBIL;
— JOCTaTOYHOE JUIs  BBIIOJHEHUS  IIEPEeBOJAa  KOJIMYECTBO  JICKCUYECKHX  CIMHMII,
(G pa3eoa0ru3MoB, B TOM YHCIIE COLMAIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEAIUH.
Ymemy:
— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOA;
— OCYUIECTBJIATh MUCHbMEHHBIN MIEPEBOJ ¢ COOJIIOIEHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH,
coOI0ICHNEM IPaMMaTHYECKUX, CHHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;
— 0oQOopMIIATH TEKCT NEPEBOJAa B KOMITBIOTEPHOM TEKCTOBOM PEAAKTOPE;
— OCYIIECTBISTH NEPEeBOJ C COOJIIOJIGHHEM HOPM  JIEKCHYECKOW HSKBHBAJIEHTHOCTH,
COOJIIO/IEHHEM TPAaMMAaTHYECKHUX, CHHTAKCUYECKHX M CTHJIMCTUYECKUX HOPM TEKCTa IepeBoJia
Y TEMITOPAJIBHBIX XapaKTEPUCTUK UCXOJHOIO TEKCTA.

Braoemy:

— METOJUKOM MpearnepeBoJYecKOro aHajau3a TeKCTa, CoCOOCTBYIONIEH TOYHOMY BOCIPUATHIO
HCXOJIHOTO BBICKA3bIBAHUS,

— METOJIUKOH MOATOTOBKM K BBIINOJHEHUIO IE€PEBOJA, BKIOYAas IOUCK HHPOpPMalUU B
CIIPaBOYHOM, CIIELIUAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

— OCHOBAaMH CHUCTEMBI COKPAILIEHHON NIEPEBOIYECKON 3aIMCH IIPH BBIITOJHEHUH TIEPEBOJIA;

— OCHOBHOU MHOSI3bIYHOM TEPMHHOJIOTHEN CIIELMAIIBHOCTH,

— OCHOBaMH pedepupOoBaHUs U AaHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEHUATBHOCTH.

3. KpaTkoe coep:kaHue M CHUIIIHHBI
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Pazoen 1. Tpebosanus k npogeccuonanvro-opueHmuposanuomy nepegody. Ocobennocmu
nepeeooa CneyuaibHulX MeKcmos

1.1. OcHoBHble TpeOOBaHUA K MNPOPECCHOHAIBHO-OPUECHTUPOBAHHOMY IE€PEBOLY U
noHsITHEe WHPOPMAITMOHHOTO oM. Crenudrka mpoPecCHOHATBHO-OPUEHTHPOBAHHBIX TEKCTOB.
OKBUBAJICHTHOCTb, aJIEKBATHOCTb, IEPEBOIUMOCTD CHEI[MAIbHBIX TEKCTOB.

1.2. TexHuueckas TEPMUHOJIOTHS: XapaKTCPUCTHKHU.

Tepmunonorus B 007acTH TEXHOJOTHMH BBICOKOTEMIIEPATYypPHBIX (DYHKIIMOHAIBHBIX
matepuanoB. OOecnieyeHHe TEPMHHOJIOTHYECKOH TOYHOCTH W eauHooOpasms. CrocoObl
HAKOIUICHHUS U PacIIMPEeHHsI CIOBApHOTO 3araca B mpotecce nepesoga CpaBHeHHE MOpPsiIKa CIIOB
B QHTJIMHCKOM M PYCCKOM TIPEUIOKECHUIX. FI3MeHeHre CTPYKTYPBI IPEIOKEHUS TIPU TIEPEBO/IE.

Pazoen 2. Jlexcuko-epammamuyeckue npodiemvl nepeeooa CneyuanibHblx meKcmos

2.1. [Ipobnema HEOJHO3HAYHOCTH IE€PEBO/A BUIOBPEMEHHBIX (OPM M €€ peIICHHuE.
OcoOeHHOCTH TepeBO/ia Pa3IMYHBIX TUIOB mpeioxeHuil. IlepeBoa cTpagaTenbHOro 3aiora.
TpynHbIe ciiydan epeBoja CTpaaaTeIbHOTO 3aJI0Ta.

2.2. YcioBHBIE TpeNsioKeHUusl, MpaBWiia M OCOOCHHOCTH HUX OOpaTHOro mepeBoja.
[TpakTHKa mepeBoja HAyYHO-TEXHUYECKON JHMTEpaTypbl Ha MPUMEpPE TEKCTOB MO TEXHOJOTHUHU
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHATBLHBIX MaTEPUATIOB.

2.3. IlepeBon mTpemyioXKEeHHW C YYETOM TIpaBWiIa COTJIacCOBaHUS BpeMmeH. llepeBoj
NPUYACTUS U MPHUYACTHBIX 000pOoTOB. Pa3BuThe HABBIKOB MEpeBOJa Ha MPHUMEpPE TEKCTOB IO
TEXHOJIOTHH BBICOKOTEMITEPATYPHBIX (DYHKIIMOHAIBHBIX MAaTEPHUAJIOB.

2.4. Ponp uHGUHUTHBA B MPEJIOKEHHUH M BapUaHThl TEPEeBOJA HAa PYCCKHUIl S3BIK.
WNn¢puHuTHBHBIE 000pOTHI. BapraHThl mepeBoia Ha pyCCKUM S3bIK.

Pazoen 3. Hnmeprnem u UKT 6 npogheccuonanvro -opuenmuposaHuom nepesooe

3.1. Cucrembl aBromarm3anuu mnepeBoga. (Computer Assisted Translation Tools).
HudopMalinoHHBIN ¥ TUHTBUCTUYECKUN TTOUCK B VIHTEepHET.

3.2. PaboTa c SJEKTpPOHHBIMH CJIOBapsMH W TJIOCCapusMHU. PenakTupoBaHHe TeKcTa
pohecCuOHaTBFHO-OPUEHTUPOBAHHOTO MEPEBOIA.

4. O0beM y4eOHOMH JUCIHIJIMHBI

O0beM TMCUMIIHHBI
Buasbl yueOHoli padoThl 3E Axkap. | Actp.
g, 4.
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 72 54
KonTtakTHasi pa6oTa ayIuTOPHbIE 3aHATHUS: 0,94 34 25,5
6 mom uucie 6 popme nPpaKmuyecKoil n0O20moeKu 0,47 17 12,75
Jlekuun — — —
[Tpaktuueckue 3austus (I13) 0,94 34 25,5
8 moMm yuciue 8 hopme npaKmuieckol no020mosKu 0,47 17 12,75
Jlaboparopuble paboTsl (JIP) — — —
CamocrosiTesibHas padoTa 1,06 38 28,5
KoHTakTHas camocTosTelbHas padoTa 0,2 0,15
1,06
CamocTosITeTbHOE M3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 37,8 | 28,35
Bua konTpos:
3auer + | o+ | +
Bu1 MTOroBOro KOHTPOJISI: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«Hayunasa nyonuyucmuxa» (OT/1.02)

1. eap AMCUHUMIUIMHBI — TIOBBIIIEHHE OOLIEH M pedyeBOM KyJIbTYphl CIELHaINCTa,
CIOCOOHOTO peaTn30BhIBATh CBOM KOMMYHHUKATHBHBIE TOTPEOHOCTH B COBPEMEHHOM OOIIECTBE
Ha OCHOBE MPHUHUUNOB 3(PPEKTHBHOIO OOILIEHHSA, KOMMYHUKATUBHOW II€JI€COO0Pa3HOCTH,
YBOXEHUS K APYTUM JIIOASIM, a TAK)KE CIIOCOOHOTO MPUMEHSATh COBPEMEHHBIC KOMMYHHKATHBHBIC
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TEXHOJIOTUH, B TOM YHCJIE Ha HHOCTPAHHOM SI3BIKE, ISl aKaJJIeMHUYECKOTO U MPO(HECCHOHATLHOTO
B3aUMO/JICHCTBUA.

2.B pe3yabTrare u3y4YeHHs] JUCHMIUIMHBI OOyyawlnuiicss 10 mporpamMmme
MAruCTPaTypPhl T0JIKeH:

Obnadamyp CIeAYIONIAMA KOMIIETCHIIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUSI:

YK-4.1; YK-4.2; VK-4.3.
3namo:
—  CYIIHOCTh HAYYHOU MyOIMIIUCTHKH, €€ POJIb B POPMUPOBAHUH PEUEBOM KYJIBTYPHI;
— pasinuyue YCTHOM U IMCBbMEHHOM Hay4yHOH peuu;
— KOMITO3UIIMOHHBIE W CTUJIMCTUYECKHE OCOOCHHOCTH HAyYHOTO M HAyYHO-TIOMYJSPHOTO
TEKCTa,
— MpaBWIa CO3JaHHS MUCHbMEHHBIX M YCTHBIX JKaHPOB HAyYHOT'O CTHJIS PEYH;
— mpaBWiIa YOSKIACHHUS ONITOHECHTA B HAYYHOHN JMCKYCCHU.
Ymems:
— pa3iauyaTh TEKCThI COOCTBEHHO HAYYHOTO M HAyYHO-TIOMYJISIPHOTO MOICTHIICH peyn;
— Jnenatb OTOOp S3BIKOBBIX CpeAcTB sl obOecneueHHs] 3(P(PEKTUBHOW KOMMYHUKALUU B
npodeccuoHaIbHOM cpere;
— TpaHcHOpMHpPOBATh HAyYHYIO HHPOPMAIUI0 W3 TUCBMEHHOW (OPMBI B YCTHYIO, U3
COOCTBEHHO HAyYHOT'O M3JI0KEHUS B HAYUHO-TOIYJIIPHOE;
— IHCaTh HAYYHYIO CTAThIO, PEIICH3UIO ¥ aHAIUTUIECKUE 0030PbI;
—  BBICTYNATh C JIOKJIaJJaMH, BECTH HAy4YHbIC TUCKYCCUH.

Braoemy:

— mnpuémamMu pabOTBl C COBPEMEHHOM Hay4yHOH JHUTEpaTypoil miusi NpodhecCHOHAILHOTO
camMo00pa30BaHUs U BEACHUS HAYYHO-HUCCIICIOBATEIBCKON pabOThI;

— HaBBIKaMH MMOJTOTOBKH HAYYHBIX IMyOJIHKAIMIA U aHATUTUIECKUX 0030pOB ¢ 000CHOBAHHBIMHU
BBIBOJIAMU M PEKOMEH/TAIHSIMH,

— METOJIMKaMHU MEXIIMYHOCTHOTO M JEJIOBOTO OOIIEHHWS HAa PYCCKOM SI3BIKE C NMPHUMEHEHHEM
SI3BIKOBBIX (DOPM, CPEJICTB U COBPEMEHHBIX KOMMYHHUKATUBHBIX TEXHOJIOTHA.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Pasoen 1. Jlunesucmuxa nayunozo mexcma

1.1. Cviunocmo nayunoii nyoauyucmuxu, ee poib B (HGOPMUPOBAHUU PEUEBOU KYJIBTYPHI
Oynymiero crenuanucra. PedeBas KyiabTypa CHelHannucTa, TUIIBI peYeBOM KyIbTYphl. [IBE TOUKH
3peHHsl Ha Ha3BaHWE AMCUUIUIMHBI «Haydnas myOmunuctuka». M3 WCTOpUM CTaHOBJICHUS
HayyHOU MbIcnu B Poccun. Hayka u ocobas ponb HaydHoll komMmyHuKanuu. OmpeneneHue
MOHATHUS «ITYOIUIMCTUKAY. VIcTOpHs MyOIMIMCTHKH. B3anMOBBITOTHOE COTPYIHUYECTBO HAYKH
u nyonuucTuky. Hayka kak cpena co3gaHus U (pyHKIMOHUPOBAHUS HAyYHBIX MyONUKalUN B
HAyYHBIX U3JaHHSIX U Macc-Meua.

1.2. Texcm xax peuegoe npouszgedenue, edunuya oowenus. OnpeaeneHnue TeKCTa U BUIbI
uHpopMmanuu B TekcTe. CTHIMCTHKA TEKCTOB KaK BO3MOXKHOCTH CO3/IaBaTh TEKCTHI IydIIle.
Cnioco0b1 oOecrieueHust 1EeTbHOCTH U CBSA3aHHOCTH TEKCTa. 3aKOH JBMIKEHUS MBICTH Ha YPOBHE
pa3HBIX COCTaBHBIX YacTel TeKcTa (ab3arll, pparMeHT, IiiaBa, 9acTh, 3aKOHUEHHOE ITPOU3BEIICHNUE).
Tunel TEKCTOB MO (YHKIIMOHATBHO-CMBICIIOBOMY HA3HAYCHHIO <(GKECTKOTO» M «THOKOTO0»
croco6oB moctpoeHus. CrocoObl JOTHYECKOro H3JI0XKEeHHs HHGpopManuu (MHIYKTUBHBIN,
JNENYKTUBHBIN, aHaNOTusl, CTyneH4arblii). [lepBudHble U BTOpUYHBIE TEKCTHl. HeoOxomumocTh
COOITIOJICHHSI HOPM JIUTEPATYPHOTO SI3bIKa TIPU COCTABIICHUH TEKCTA.

1.3. Hayunvui cmune _peuu 6 cucmeme pyccKoeo JumepamypHo2o azvika. MHOT
OCOOCHHOCTH HAYYHOTO CTWJIS pPEuH, chenu(uKa WCIIONB30BaHUS D3JEMEHTOB Pa3IMIHBIX
S3BIKOBBIX YPOBHEHW B Hay4yHOW peuu. JIMHTBUCTHYECKHME OCOOEHHOCTH HAYYHOTO CTHIIS PEUH,
CICIMATbHBIC TIPHEMBl M PEeYeBbIe HOPMBI HAYYHBIX PAabOT pa3HBIX JKaHPOB. [ paMMarndeckue
MIPUEMBI 00ECTICUEHUS ICHOCTA HAyYHOTO CTHUIISL.

1.4. Ocobennocmu ycmuoti u nucbmennou peyu. JIOruko-TMHIBUCTHYECKHUE OCOOCHHOCTH
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Hay4YHBIX TEKCTOB M MX aHAJIMTHKO-CUHTETHYecKas mepepaborka. [lepedncieHue THUIHYHBIX
OMMOOK MPH COCTABJICHUH MHCbMEHHOI'O HAyYHOTO TEKCTa (3HAYEHHE CJIOBA U JICKCHMYECKas
COYETaeMOCTh, 3aMMCTBOBAHME B COBPEMEHHOW HAy4yHOW peyH; ciay4dyad HapylleHus
rpaMMaTHYECKUX HOpPM: IMpaBWIA IUTHPOBAHUS, TPYAHBIC CIIy4aW YIOTPEOJCHUS TPEJIOTOB,
BBOAHBIX KOHCTpYKIuii). [IpaBuia Tpanchopmaiuu HaydHOU HHPOPMAIIUN U3 YCTHOTO TEKCTa B
MMCbMEHHBIA U HA00OPOT.

1.5. [looeomoska Hay4yHO-nonyiapHo20 mekcma: KOMIIO3UIIMOHHBIE U CTUJIMCTHYECKHE
O0COOCHHOCTH, THITMYHBIC OIUOKU. 3aBUCUMOCTD BBIOOPA SI3LIKOBBIX CPEJICTB M CTPYKTYPHI TEKCTA
oT ueneBoil ayauropun. [lomynspuszanus Ci0xKHOTO HAyYHOTO 3HAHUSA («HAYYIION») U OCHOBHbIE
crocoObl ToJa4YM HaydHO-momyisipHod uHpopmanuu B CMU. Komno3unuwoHHble U
CTHJINCTUYECKHE OCOOCHHOCTH HAy4YHO-TIONMYJSPHOIO TEKCTa, TUIMYHBIE OLIMOKH MpPH €ro
cocraBieHUU. OCHOBHBIE KaHPbl HAYYHO-TIOMYJIIPHBIX TEKCTOB.

Pazoen 2. Ilpasuna noocomosku nucbMenHOU HaAy4HOU pabomol

2.1. JKanpor nayunoeo cmuns_pewu. OOmas XapaKTePUCTHKA >KAHPOBBIX ITOJCHCTEM
HayyHOro ctuias peud. [IpaBuna kommpeccuu HayyHoM wuHpopmaruu. Te3ucsl Kak
crnenupuIeckuii kaHp HaydHoro crTwis. COCTaBJICHHE aHHOTAMK pAa3HBIX BHIOB. Bubl
pedeparoB, CTpyKTypa U cojiepxaHue pedeparta, KiHIle, WCHOJIb3yeMbI€ NMPU COCTABICHUU
pedeparos. Pabora mo cocraBienuto pedepara-o63opa. PeriersupoBanue. CTpykTypa pericH3uu.
Mopnens TtumoBoil penensuu. OueHouHas dYacTh pereH3uu. Croernuduka COCTaBICHUS
AHATUTUYIECKOTO 0030pa.

2.2. [lpasuna Hanucamus Hayunou cmamvy. TEXHOJIOTHUS TOATOTOBKH HAyYHBIX
nyonukanuii. OOmue peKoMeHAauy Il TOArOTOBKM IMyOJMKAlMK CTaTbd HAa WHOCTPAHHOM
A3bIKe. BapuaHTBl TEKCTOBOTO IMPEACTaBICHHUS HAyYHBIX pe3ynbTaroB. CTpyKTypa HAay4dHOUH
crarbu. llpaBmia odopmieHHs OTAEIBHBIX dYacTell TeKCToBoro marepuana (odopmieHue
oubnuorpaduu, CHOCOK, COKpaIEHHE CIOB, TEKCTOBOTO 0(hOpMIICHUS TaOJIUIl K PUCYHKOB, CXEM).
TpeboBaHMs K aBTOPCKUM TEKCTaM OpHUTHHAaja. AHAIN3 OIMyOIMKOBAHHBIX CTAaTe COMCKaTelei
yueHoi crenenn. COOTBETCTBUE TEMATHKU CTaThU HAy4HOH crieruaibHOCTH. HaydHast HOBU3HA.
lens w mman coOcTBeHHOW myOnukaruu. OmnpeneneHre Mecta OMyOJIMKOBaHMS.  AHanu3
YKYpPHAJIOB JAJIs OTIpeieNIeHUs] MeCTa MyOJIUKaIIUH.

Paszoen 3. Kynomypa nayuHot MOHOI02UHECKOU U OUAI02UYECKOU peylul

3.1. Ilpasuna nodzomosku Hayynoz2o doknada. OTIMYUTENbHbIE 0OCOOEHHOCTH 3BYy4aIleit
peun. JKaHpbl HaydyHOW YCTHOW MOHOJIOTHYECKOW (MHPOPMAIIMOHHONW peun): COOOIICHHE,
pedeparuBHOE cooOIIeHHe, JTEKIMs, JOKIaA. Pa3HOBUIHOCTH JTOKJIAJ0B, 00bEM U COOJIIOJICHHE
pernameHTa. JTalbl MOATOTOBKM HAYYHBIX JOKJIAJOB (BBIOOP TE€MBI, 10100p MaTepUaloB, IUIaH
BBICTYIUICHHUS, paboTa Haj TEKCTOM, O(OpMIIEHUE MaTepuasnoB A YCTHOTO MpPEICTAaBICHUSA,
MOJrOTOBKA K BBICTYIUIEHUIO). OCHOBHbBIE OLIMOKM NpU HAlMCaHUM JIOKJIAaJ0B Ha HAy4YHYIO
koH(pepeHuo. [IpaBuiia BeICTyIIIEHUH ¢ Tpe3eHTAIMEH Ha 3aIIUTe KBaTH(PUKAIIMOHHBIX PabOT U
HAYYHBIX KOHPEPEHITUSX.

3.2. OchogHble mpeb6oB8anus K 6edeHur0 HayyHou Ouckyccuu. YKaHpbl AHATOTHYECKON
YCTHOW HAy4HOW pedH: mpecc-KoH(epeHIHs KaKk OAWH W3 CIOCOOOB MOTydeHUsT HHPOPMAIIHH,
HayyHas Oecena, HaywHas Auckyccus. OCOOCHHOCTH akaJeMUdeckoro »Tukera. KymbTypa
criopa/muckyccur. OCHOBHBIE CTpATErMH U TAaKTUKH BEJICHHS HAy4IHBIX nuckyccuid. [ToaroroBka
K JINCKYCCHUU U PEUYEBOE MOBEJICHUE KAXKI0I0 YUaCTHHKA.

4. O0beM y4eOHOH JUCIHIJIMHBI

O0beM IMCHHUIIIMHBI
Buasbi yueOHoli padoThl 3E Axkan. | Actp.
u. 4.
O0mas TpPyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108 81
KonTtakTHasi padoTa ayIuTOPHBIE 3aHATHS: 0,94 34 25,5
6 mom uucie 6 popme nPpaKmuyecKoil n0020moeKu 0,33 12 9
Jlexmun 0,44 16 12
[TpakTuueckue 3arstus (I13) 0,5 18 13,5
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IIpooondicenue mabauyol

8 MoMm yucie 8 hopme npaKmu4eckol no020moeKu 0,33 12 9
Jlaboparopusie paboTs (JIP) — — —
CamocTrosiTejibHasi padoTa 2,06 74 55,5
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
2,06
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB JUCITUTLIHHBI 73,8 | 55,35
Bua konTposs:
3auer + + +
Bua uToroBoro KOHTpoJIs: 3auer
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6. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3ALIUU
IMPOI'PAMMBI MATUCTPATYPbI

6.1. OowmecucreMmubie TpedoBanus K peaausanuu OOII marucTpaTypsbl

VYHUBepCUTET pacrojaraeT Ha MpaBe COOCTBEHHOCTH MM MHOM 3aKOHHOM OCHOBAaHUU
MaTepHaIbHO-TEXHUUECKUM OOecrieueHrneM 00pa30oBaTeIbHON JESITeIbHOCTH (IIOMEUICHUSIMHU U
obopynoBanuem) st peanusanuu OOIT MmarucTparypsl.

VYHHUBEpCUTET pacmojaraeT Ha MpaBe COOCTBEHHOCTH WM MHOM 3aKOHHOM OCHOBAHUU
MaTepHaIbHO-TEXHUUECKUM OOecrieueHueM 00pa30oBaTeIbHOM JESITEeIbHOCTH (IIOMEUICHUAMHU U
o0opysoBaHUEM) JUIsl peald3alMd IMpOorpaMMbl MarucTparypbl 1no brnoky 1 «/lucuunnmunbl
(Monynu)» u brnoky 3 «l'ocynapcTBeHHast UTOrOBasi arTecTalUs» B COOTBETCTBUU C Y4EOHBIM
IUIAHOM.

Kaxnplii oOydaromuiics B TedeHHWE BCEro MepuoAa oOydeHUs oOecreuuBaeTcs
UH/IUBUIYAIIbHBIM ~ HEOTPAaHMYEHHBIM  JOCTYIIOM K  JJIGKTPOHHOH  HH(OPMAIMOHHO-
oOpa3oBaTesbHON cpesie YHUBEpcUTeTa. DIEeKTpOHHas HH(POPMALlMOHHO-00pa3oBaTeibHas cpesia
o0ecrieynBaeT BO3MOXKHOCTH JIOCTyINa oOydaromierocs u3 Jr000i TOYKH, B KOTOPOH MMeeTcs
JOCTYIl K MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», KaKk Ha TeppUTOPHU
YHHBEpPCUTETA, TaK U BHE €€.

OnexkTpoHHas HH(POPMaMOHHO-00pa30BaTelibHas cpesia Y HUBEpCUTeTa 00eCIeUunBaeT:

— JocTyn K y4eOHBIM IUIaHaM, pabo4yuM IporpamMmaM JTUCHMIUIMH (MOJyJed), HpakKTHK,
AIIEKTPOHHBIM YUEOHBIM U3JJAHUSM H dJICKTPOHHBIM 00pa30BaTEIbHBIM pecypcam, yKazaHHBIM
B pabo4MX MporpaMmax AMCLUUIUINH (MOIYJICH), IPaKTHK;

— (QopMupoBaHUE 3JIEKTPOHHOTO MOPTHOINO OOYUYaIOLIErocs, B TOM YUCIE COXPAHEHHUE €ro
paboT U OIICHOK 32 3TH PabOTHI;

— (Quxcanuo xoaa o0pa3oBaTENLHOrO MpoIecca, Pe3yabTaToOB MPOMEXKYTOUHOM aTTeCTalud U
pe3ynbraroB ocBoeHust OOII maructpatypsi;

— TpOBEJCHHE YUYEOHBIX 3aHATHM, MPOLEAYp OLEHKH pEe3yJbTaTOB OOYYEHHs, peau3alus
KOTOPBIX MPEeIycMOTPeHa C TNPUMEHEHUEM DJEKTPOHHOTO OOy4YeHMs, JUCTAHI[MOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH;

— B3aUMOJEHMCTBME MEXIY YYaCTHUKaMH 0Opa3oBaTENbHOrO IIpolecca, B TOM 4YHCIIE
CHUHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMO/IEHCTBUS OCPEACTBOM ceTH «IHTepHeT».

OYHKIIMOHUPOBAHUE  BJIEKTPOHHOW  MH(POPMAIIMOHHO-00PAa30BaTEIbHOW  Cpelbl
o0ecreynBaeTcsi COOTBETCTBYIOIIMMHU  CPEJCTBAMU  HMH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTMI W KBajdu@uKaluell pabOTHUKOB, €€ HCIONb3YIOIUX U HOJAEPKUBAIOLIHX.
@OYHKIMOHUPOBAHUE 3JEKTPOHHOW HMH(OPMAIMOHHO-00pa30BaTeNbHON CpPEebl COOTBETCTBYET
3aKoHoOAarenbCTBy Poccuiickon denepanumn.

CpenHeroioBoe yuciio MyOJuKaluil HayqHO-TeJarorn4eckux paboTHUKOB Y HUBEpCUTETA
3a mnepuoa peanuzaruu OOIl maructpatypel B pacuere Ha 100 HaydHO-TIEIarormyecKux
pabOTHUKOB (B MPUBEACHHBIX K LIEJOYHUCICHHBIM 3HAUEHUSIM CTaBOK) COCTAaBIIAET HE MeHee 2 B
KypHaslax, HHJIEKCUpYeMbIX B 0a3ax naHHbIXx Web of Science mnu Scopus, niu He meHee 20 B
JKypHaJIax, MHJIEKCUPYEeMbIX B PoccuilckoM MHIEKCe HAyYHOTO IUTUPOBAHUS.

6.2. TpeOoBaHus K MaTepuaJIbHO-TeXHUUYeckoMY oOecniedeHuto OOII marucrparypsl

MartepuanbHo-TeXHUUYECKass 0a3a YHuUBepcUTETa COOTBETCTBYET  JIEHCTBYIOIIUM
OPOTHBONOXAPHBIM TpaBWJIaM W HOpMaM U o0OecreunBaeT MPOBEJAECHUE BCEX BHUIOB
}II/ICHI/IHHI/IHapHOI\/'I u MC)K,ZII/ICHI/IHHI/IHapHOI\/'I IIOATOTOBKH, HpaKTHLIeCKOﬁ nu HAay4YHO-
UCCIIEI0BATEIbCKONW PabOThI 00yUarOIUXCsl, IPEAYCMOTPEHHBIX YUeOHBIM IJIAHOM.

HepequL MaTCpHAIbHO-TEXHUYCCKOTO oOecrieueHnsT BKIIIOYAET: JIECKITMOHHBIC yqe6HLIe
ayauropun  (00Opy/ZOBaHHBIE BHJICONIPOCKIIMOHHBIM  000pyIOBaHMEM Il  IPE3EHTAlMi,
CpeICcTBaMu 3BYKOBOCTIPOU3BEICHUS, SKPAaHOM, U UMEIOIITNE BBIX0/ B IHTEpHET), moMenieHus st
NPOBEIEHUSI CEMHHAPCKUX W TNPAKTHUYECKUX 3aHATUH (00OpyaoBaHHBIE yueOHOH Mebelnblo),
OuOIMOTEKY (MMEIONTyI0 pabovrie KOMIBIOTEPHBIE MecTa Il OOYyJaromuxcsi Mo IMporpamme
MarucCTparypbl, OCHAIICHHLIC KOMIIBIOTCPAMU C OOCTYIIOM K 6a3aM JaHHBbIX W BBIXOJOM B
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WuTepHer), nabopaTopuy, OCHAIIEHHbIE COBPEMEHHBIM OOOpYAOBAaHHWEM Ui BBIIOJIHEHUS
HAYYHO-MCCIIEJIOBATEIIbCKOM  pabOThl, KOMIBIOTEpHBIE Kiaccel. [lpu  ucmonb3oBaHMU
JJIEKTPOHHBIX M3JAaHUNA YHUBEpPCUTET OOECHeuMBaeT KaXIoro oOydaromerocs BO BpeMs
CaMOCTOSITENIbHOW MOJTOTOBKH pabodynM MECTOM B KOMITBIOTEPHOM KJIACCe C BBIXOJOM B
HHTEepHET B COOTBETCTBUH C TPYIAOEMKOCTBIO U3Y4aeMbIX TUCIUILINH.

[Tomemienus: TpeACTaBISIOT cO00 ydeOHbIE ayIUTOPHH JUIS TPOBEACHHUS Y4eOHBIX
3aHATUN, MPEIYCMOTPEHHBIX MPOTPaMMON MAarucTpaTyphl, OCHAIIEHHbIE O0OpYyIOBaHHUEM U
TEXHUUYECKUMHU CpEJICTBaMU OOyuY€HUs, COCTaB KOTOPBIX OINpEAENseTcss B pabouux mporpammax
JTUCIUTIINH (MOJTyJICH).

MarepuansHo-Texunueckoe odecnieyerne OOIT MarucTpaTypsl BKIIOYAET:

6.2.1. Obopyoosanue, Heobxo0umoe 6 0opazoeamebHOM npoyecce

OcHoBHOE 000pYy0BaHUE TSI TPOBEACHUS MPAKTUKYMOB 110 Y4eOHBIM Kypcam:

nabopaTopHasi Iocy/a;

BEChl aHAJIMTUYECKHUE;

BECHl TEXHUYECKHE;
JJEKTPOIUIUTKY;
KoJI0OHarpeBaTely,

MarHUTHbBIE MEIIAJIKU C 000TPEBOM;
yIABTPATEPMOCTATHI;
BEPXHENPUBOJIHBIEC MELIAIIKH;
JTUCTHIUISIIIOHHBIC KOJIOHHBL

0. poTaLlMOHHBIE UCTIAPUTEH;

11. mpubopsl A py4HOTO TUTPOBAHMUS;
12. cymunbHbie MKaQBbI;

13. mpubopsI 1715 ONpeAeTIeHUs TEMIIEPATyPhI TUTABIICHHS,
14. pedpaxTomMeTpsl;

15. aBTokmnaBsl Parr 4560.

BOoo~NoOR~WNE

Criennanu3upoBaHHOE O0OpYIOBaHHE MJI BBIIOJIHEHUS HCCIENOBATENIbCKUX padboT u
WHAWBUAYAIIbHBIX 3a/IaHU Ha MIPAKTUKU:

1. afrmnapaTHO-IpOTrpaMMHBIC KOMIIJICKCHI:

— aBTOMATHYECKOTO TUTPOBaHUs Ha Oase turpatopoB Metrohm 794 Basic Titrino,
ATII-02;

— Ta3oKuakocTHOW  xpomatorpapum  «Xpomarak-Kpucrann-5000»,  «Kpucrami-
2000My»;

— xpomaro-macc-criekrpomerpun "Agilent 7890B-5977B";

— BbICOKOA((HEKTUBHOMN KHUIKOCTHOU xpomaTorpaduu Biscoff;

2. 11a0OpaTOPHBINA MCCIIEIOBATENILCKUI CTEH/ TPOIEcca OKUCIUTEIBHOTO KPEKHUHra TSHKEIOTO
YIJIEBOJOPOIHOTO CHIPhS;
3. JabopaTOpHBIC IICKTPOTICUH.

6.2.2. Yueono-naznaouvie nocoousn

[Ipe3eHTan ¥ KOMIUIEKTHI IUIAKATOB K JIEKIMOHHBIM KypcaM; HaOOpbl 00pa3iioB
MIPOMBIIIIEHHBIX KaTaJIW3aTOpOB U TMPOAYKIUU HedTenepepaOboTKu U HedTeXxuMHuM; HaOOpPbI
0o0pa3IloB  pa3MUYHBIX KJIAcCOB  KpacHuTened; HaOOpbl YIJIEpOAHBIX MaTepuajoB U
JIEMOHCTPAIIMOHHBIX H3JICITUH W3 HUX; HA0OPHI TPOAYKIHHA TPOMBINUICHHBIX TPEIIPUSTHIL;
IIakaTel TUMOBBIX mocTepoB HIP; artnmac »IeKTPOHHBIX CIEKTPOB KpacUTeNed Uit
CIeKTpOo(OTOMETPUUECKOTO aHanu3a Kpacutenel; ampoombl MK-crektpoB 00pas3ioB yriein
pa3IMYHBIX MapOK.

6.2.3. Komnoviomepol, unopmayuonno-meneKoMMyHUKAyUOHHbIE Cemu,
annapamuo-npozpammHsle u ayouoeu3yaibHvle cCpeocmea

[TepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBatensiMu CD u DVD,
MPUHTEPAMH U TPOTPAMMHBIMH CPEJICTBAMU; TOKAIbHAS CETh C BBIX0I0M B IHTEepHET; ayiuTOpuun
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CO CTalMOHAPHBIMM KOMIUIEKCAMU OTOOpakeHHUs HH(OpManuu ¢ Jr000ro 3JIEKTPOHHOTO
HOCUTEJS; IEPEHOCHbIE HOYTOYKHM; II€PEHOCHBIE IIPOEKTOpPbI; IEPEHOCHBIE  3KPAHBI;
KonupoBaibHble ycTpoiicTBa; WEB-kamepsl; nudpoBas kamepa K ONTHYECKOMY MHUKPOCKOILY;
i poBoit poToanmapar.

6.2.4. Ileuammnvie u 31eKmpoHHbIe 00pa3oeamenbHvle U UHPOPMAUUOHHDIE PECYPChL

NupopManinoHHO-METOIMYECKAE MaTepuanbl: ydeOHble MOCcOoOMs MO JTUCIHILITHHAM
BapUaTUBHON YacTU MPOrpaMMbl; METOJUYECKUE PEKOMEHJALUU K MPAKTUYECKUM 3aHSTUSM;
KaTaJIOTU MPOAYKIUN HMPOMBIIIICHHBIX MPEINPUATHH; pa3JaTOYHbIi MaTepuan K JEKIMOHHBIM
KypcaM; y4eOHO-MEeTOAUYECKHE Pa3paboTKH, yueOHbIE U CIIPABOYHBIEC N3JaHUS 10 JUCLUIUIMHAM
BapUaTUBHOW YacTH B TMEYaTHOM M JJIEKTPOHHOM BHUJE; HAYYHO-TIOMYJISAPHBIC W3IaHUS.
DJEeKTPOHHBIE IPE3EHTALMU K Pa3/ieaM JIEKIIMOHHBIX KypCOB.

VYHuBepcuter obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOTrPAMMHOIO
oOecrieueHus (COCTaB onpeaessieTcss B pabounx nporpamMmax JUCHUILIMH (MOAYNEN) U OUIeKUT
€KEroHOMY OOHOBIICHHIO.

Obyuaromumes obecriedeH Joctyn (yOaldeHHBIH JIOCTYH), B TOM YHCIE B CIy4yae
NPUMEHEHHS DJIEKTPOHHOTO OOydYeHUs, IMCTAHIIMOHHBIX O0Opa30BaTENbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM NPO(eCcCHOHANBHBIM 0a3aM JJaHHBIX U MH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM,
COCTaB KOTOPBIX ONpEAENseTcs B pabO4YMXx MpOorpamMMax AUCIUIUIMH (MOAYJIEH) W TOMJICKUT
€XEroHOMY OOHOBJICHHIO.

[Tomemienust 111 caMOCTOSTENbHON pabOThl OOYYaIOIIMXCS OCHAILEHbl KOMIIbIOTEPHOM
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTH «lIHTepHeT» M olecrneyeHbl JOCTYNOM B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTENbHYIO Cpely Y HUBEPCUTETA.

VYHuBepcurer obecnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOIO U CBOOOAHO
pacOpoCTpaHseMOro MpPOrpaMMHOIO  OOECIICUEHMS, € MOM UUCIe OmeuecmEeHHO20
npou3zeoocmea (CocTaB onpezensercs B pabouyux MporpamMmax IUCHMIUIMH (MoAaysied) u
noOEHCUM 00HOBICHUIO RPU HE0OX00UMOCIUL).

ITpu ucnonbp3oBaHUM B 00pa30BaTENbHOM IpOIIECcCe NEUAaTHBIX U3/1aHUI B Y HUBEpCUTETE
chopMupoBaH OMOIMOTEUHBIN (HOH/I, YKOMILJIEKTOBAaHHBIN MEUYaTHBIMU U3JITAHUSIMU U3 pacyeTa He
menee 0,25 sk3eMIuIsApa KaXa0ro U3 M3/1aHUH, yKa3aHHbIX B pabO4MX Mporpammax AUCLHUILINH
(Momyseit), mporpaMMax MpakTHK, Ha OJHOIO OOydYarollerocs U3 4ucia JHL, OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOIIYIO TUCHMIUIMHY (MOZYNb), MPOXOISIINX COOTBETCTBYIOIIYIO
NPaKTUKY.

OOyuaronumMess oOecrieueH J10CTyn (yIalE€HHBIH JOCTYH), 6 moM uucie 6 ciyuae
NpUMEHEHUA IIeKMPOHHO20 00yueHUs, OUCIMAHUUOHHBIX 00PA3086AMENbHBIX MEXHOI02UI, K
COBPEMEHHBIM NPO(eCcCHOHANBHBIM 0a3aM JJaHHBIX U MH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM,
COCTaB KOTOPBIX OINpeensercs B padouux Hporpammax AUCHUIUIMH (MOZIYJeH) W MOJJIeKUT
OOHOBJICHHIO (ITPH HEOOXOIUMOCTH).

OObyuaromuecs U3 Yyuciia UHBAIMJIOB U JIUIL] C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3/I0POBbS
o0ecreynBaroTCs NEYaTHBIMU U (MJTH) 2JIEKTPOHHBIMU 00pa3oBaTeIbHBIMH pecypcamu B hopmax,
Q/IaTITUPOBAHHBIX K OTPaHIUYEHHSIM UX 3JI0POBbSL.

Jlns peanM3aliid OCHOBHOM 00pa30BaTeNbHOW MpPOTrpaMMbl MOJTOTOBKM MAarucTpoB
UCTIONB3YIOTCA (POHIBI yueOHOH, yueOHO-METOIUYECKON, HAy4YHOW, MEePHOJIUYECKOW HAYIHO-
TEeXHUYeCKol maureparypsl MHpopmammonno-6ubanoreunoro uentpa (MBL) PXTY
uM. JI.1. MenneneeBa u kadeap, y4acTBYIOIIMX B peaTH3allUH MPOTPAMMBI.

Nudopmannonno-oubauoreunslii nentp PXTY um. [I. . MenzaeneeBa oOecrneunBaer
MH(GOPMALIMOHHYIO  MOAJEPKKY  peaju3allid  IpOrpaMMbl,  COJEHUCTBYET  IOATOTOBKE
BBICOKOKBAJIN()MITUPOBAHHBIX CHEIMAINCTOB, COBEPIICHCTBOBAHUIO YU€OHOTO IpoIiecca, HayuyHO-
HCCJIEIOBATEIBCKOM paboThl, CIIOCOOCTBYET Pa3BUTHIO MPOPECCUOHANBHON KYJIbTYphl OyAYIIEero
CHEUAIINACTA.

UBL] VYuuBepcurera obOecmieunBaeT OOYYArONIUXCS OCHOBHOM Y4eOHOM, y4eOHO-
METOAMYECKOH M HAayyHOW IUTEpaTypoil, HEOOXOOUMOHN Ui peanu3ali M KaueCTBEHHOTO
OCBOCHMS 00YYarOIMMHUCS 0 MPOrpaMMe MarucTpaTypbl 00pa3oBaTeNbHOTO Mpolecca M0 BCEM
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aucturnHaM, mnpaktukaM W [MA  ocHOBHO# 00pa3oBaTelbHONW MPOrpaMMbl TOJATOTOBKH
MarucTpoB.

O6mwmit 06sem MHOTOOTpacaeBoro dhouaa MBI Ha 01.01.2022 coctaBnser 1 719 785 »k3.

@®onyx y4yeOHOW M yueOHO-METOIMYECKOH JHUTEepaTyphl YKOMIUIEKTOBAH NEYaTHBIMH
U3JIAaHUSIMU U3 pacyeTa He MeHee 25 HK3eMILIIPOB KaXKA0ro U3 U3JIaHUN OCHOBHOI JIUTEpaTyphl,
NEPEUYHCICHHOW B pabodMx NporpaMMax IUCHMIUIMH (MOJIyJel), NpakTUK, U He MeHee 25
9K3EMILIIPOB JIONOTHUTENBHOM TuTepaTypsl Ha 100 oOyyaromuxcs.

@oH JONOJHUTENBHOM JIMTEPaTyphl BKIIOYAET IMOMHMO YYeOHOH JHUTEepaTypsl
oduIMaNbHbIe, CIPaBOYHO-OMOIMOrpaduueckue, CHeNUAIU3UPOBAHHBIE OTEUECTBEHHBIE U
3apyOekKHbIe IEPUOINYECKIE U NH(POPMALIMOHHbIE N3TaHHS.

NudpopManinoHHO-OMOIMOTEUHBIN IIEHTP OOCECIEYMBACT CAMOCTOATEIbHYIO paboTy
00y4aromuXCcsi B YUTAITBHBIX 3aJ1aX, MPEIOCTABIIAS IIUPOKUI BEIOOP JINTEPATYPHI 110 aKTyaJTIbHBIM
HAIpaBJICHUSIM, a TakkKe o0OecrneynuBaeT JOCTYNl K MpoQeccCHOHaIbHBIM 0a3aM JIaHHBIX,
WH(POPMALMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxapiii oOyuatoiuiicss odecrieueH CBOOOIHBIM TOCTYIIOM U3 JIOOOW TOYKU, B KOTOPOH
uMmeeTcs 1ocTyn K cetu MHTepHeT, K anekTpoHHOo-0nbnuoreuHoi cucreme (ObC) YHuBepcurera,
KOTOpasi COJEPXKUT pa3iUYHble U3JaHUS 10 OCHOBHBIM H3Yy4YaeMbIM JUCIHUIUIMHAM U
chopMHpOBaHa TO COTJIACOBAHUIO C MpPaBOOOJIAZATEISIMH y4eOHOW M y4eOHO-METOIHMYECKON
JUTEPATYPHL.

Jns  OGojmee TOTHOTO M ONEPAaTHBHOTO  CIPABOYHO-OMOMMorpaduyeckoro u
uH(popmanmoHHoro oocmyxkuBanus B MBI peann3oBana TeXHOJIOTHS SJIEKTPOHHON JOCTaBKU
JOKYMEHTOB.

DJIeKTPOHHBbIE HH()OPMALIMOHHBIE PECYPCHI, HCNOJIb3yeMble B IIpoLecce 00y4eHust

PexBu3uTh 10rOBOpa
(HOMEp, AaTa 3aKIIIOUCHUS,

Xapaktepuctrika OMOIUOTEUHOTO

C 26.09.2021 mmo 25.09.2022
Ccpuika Ha caiit ObC —
http://e.lanbook.com
KonugecTBo kirogeit - 1ocTyn
JUTSI 3apeTUCTPUPOBAHHBIX
nojb3oBateiie PXTY ¢ mo6oro
KOMIIbIOTEpA.

V naneHHslil 1O0CTYI MOCTe
MEPCOHAIBHOW PETUCTpaAllMU Ha
caiite OBbC.

No DNEKTPOHHBIN CPOK JeHCTBUS),
n/m pecypc cceuika Ha cait ObC, (bonna, rocTyn K KOTOpOMY
MPEAO0CTABIISETCS IOTOBOPOM
CyMMma JIoroBopa,
KOJIMYECTBO KJIFOUEH
1. |DnexTpoHHO- IIpunaesxxHOCTh - cTOpoHHAA  |Komekuun: «XuMus» - U3/1-Ba
oubImoreuHast PexBusutsel norosopa — HOT, «Xumus» - u3g-sa
cucrema (3bC) 000 «M3parensctBo «Jlanb»  [JlabopaTopus 3HaHUH, «XUMHUSD) -
«JIAHb» [Horosop ot 26.09.2021 KHUTY (Kazanckuii
Ne33.03-P-3.1-3824/2021 HAIMOHAIBHBIN
Cymma noroBopa — 498445-10  (ucciemoBaTeNIbCKHA

TEXHOJIOTUYECKUN YHUBEPCUTET),
«XUMUSY - U3]-Ba
OU3SMATIIUT», «MHpopmMaTrKar»
- HatmonanbHs1it OTKPBITHINA
Yuusepcurer « MHTYUT»,
DKOHOMMKA U MEHEJDKMEHT -
n3n-Ba Jlamkos u K., a Taxxe
OT/IEJIbHBIE U3/IaHUS U3 KOJUIEKIUI
JIPYTUX U3JaTEIbCTB B
COOTBETCTBUH C J[OrOBOpOM.

HpI/IHa}IJ'Ie)KHOCTB - CTOPOHHAA
PexkBu3uTHI TOTOBOpA —

000 «M3narenscTBO «JIaHb»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021
Cymma noroBopa — 283744-98

Komnexknun: «Xumusay - n3a-sa
«JIAHb», «MadpopmaTukay - u3a-
Ba «JIAHb», «HxenepHo-
TEXHUYECKHUE HAyKN» - U31-Ba
«JIAHb», «Teopetnueckas
MexaHukay - n3a-sa «JIAHby,
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http://e.lanbook.com/

C 26.09.2021 1o 25.09.2022
Ccrpuika Ha caiit ObC —
http://e.lanbook.com
KonnuectBo kiroueit - 1ocTyn
JUTS1 3apErUCTPUPOBAHHBIX
nojb3oBaTeiied PXTY ¢ mo6oro
KOMIIbIOTEpA.

VY naneHHblid 10CTYN OCIE
IIEPCOHAIBHON PETUCTPALUU Ha
caiite OBbC.

«Pu3ukay - n3n-sa «JIAHb», a
TaKXe OTACIbHEIC U3JaHU U3
JPYrux KOJUIEKIUM U31aTeNIbCTBA
«JIAHb» B cooTBeTCTBUHM C
JloroBopom.

DNEeKTPOHHO- [TpunHaIeXHOCTD — DJEeKTPOHHBIE BEPCUU YUEOHBIX U
OnbIMoTeYHAs cobctBennas PXTY. Hay4YHbIX u3anuii aBropoB PXTY
cuctema UBL] PXTY |Ccoiika Ha caiit ObC — o Bcem OOIL.

uM. JI.1. Menneneesa |http://lib.muctr.ru/

(ma 6aze AIBC Hoctym juist moas30Batenen

«Upbucy) PXTY c m1060ro KoMIiproTepa

Wudopmannonno- [TpuHaIEKHOCTh CTOPOHHSS. | DJIEKTpOHHas 6uOIMoTeKa
cnpaBoyHas cuctemMa (PekBu3uThl kKoHTpakTa — OOO  |[HOPMAaTUBHO-TEXHHUYECKHUX
«TEXOKCIIEPT» «HMHDOOPMITPOEKT-Ueutp» |u3panuii. Cogepxut 6osee 40000

«Hopmsl, npaBuia,
cranaptel Poccuny.

KonTtpaxkt ot 24.12.2021
216-27723A/2021

Cymma norosopa — 887 604-00

C 01.01.2022 mo 31.12.2022
Ccbuika Ha cailt ObC —
http://reforma.kodeks.ru/reforma/
KonnuectBo kmroueit — 10
JIMLEH3UH + JIOKAIBHBIN JOCTYI
¢ xomnbrotepos MBI

HallMOHAJIbHBIX CTAHAAPTOB U JP.
HT]I

DneKTpoHHas [TpunannexxHocTh — cTopoHHsAA (B OB/l nocTynHbI 351IeKTpOHHbBIE
o6ubnnoreka PexBusutel norosopa — PI'bY  [Bepcum auccepraumii Poccniickoit
JUccepTanuin PI'b I'ocynapcTBeHHOM OUOIMOTEKU:
(BB PT'B) Horosop ot 23.04.2021 ¢ 1998 rona — mo
Ne 33.03-P-2.0-23269/2021 CIEIUATBHOCTSIM:
Cymma norosopa — 398 840-00 |«DkoHOMHUYECKUE HAYKIY,
C 23.04.2021 mo 22.04.2022 «HOpunnueckue HayKu»,
Ccpuika Ha cait ObC — «Ilemarornueckue HayKu» U
http://diss.rsl.ru «[Icux0M0TNYecKUue HAYKNY;
KomnuectBo kmtoueit — 10 ¢ 2004 rona - mo BceMm
nuuen3uii + pacneyatka B UBL. |cnenuanbHOCTAM, Kpome
MEIUIUHBI ¥ (papmanuy;
¢ 2007 rona - mo BceM
CHEUAIBHOCTSIM, BKIHOYAs
paboOTHI IO METUIIMHE U
dapmanuu.
bJI BUHUTU PAH  |[Ipunagnexnocts — ctopoHHsisi  |Kpymneiimas B Poccun 6a3

PexBusutel norosopa- BUHUTHU
PAH

Horosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022
Cymma norosopa - 100 000-00

C 20.04.2022 no 19.04.2023

CcbUIKa Ha CaliT —

JTAaHHBIX 110 ECTECTBEHHBIM,
TOYHBIM U TEXHUYECKUM HayKaM.
Bxurouaer marepuanst PXK
(PedeparuBHoro xxypHaia)
BUHUTH c 1981 r. O6mwuit
00beM B[ — 6otee 28 MiTH.
JIOKYMEHTOB
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http://www.viniti.ru/
KonunuectBo kimrouei —
JIOKQJIBHBIN AOCTYII JJIs1
noap3oBateiiein PXTY B UBL]
PXTY.

HayuHo-31eKTpOoHHAs
oubaroTeka
«eLibrary.ru»

[IpuHaIeKHOCTD — CTOPOHHSIA
PexBu3uthl 1orosopa —

OOO Hayunas snekTpoHHas
OMOIMOTEKA,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C 01.01.2022 no 31.12.2022
Cchlnka Ha calT —
http://elibrary.ru

KonnyecTBo Kiroyet — 10CTyIm
g monb3oBareiier PXTY mo
IP-anpecam HeorpaHuUeH.

Y maneHHsbIld JOCTYI IIOCIE
MEPCOHAJILHOW PErMCTpaluy Ha
caiite HOB.

Hayunas snexktpoHHas
oubmmorexka eLIBRARY.RU —3t0
KPYITHEUIITMN POCCUNCKUI
MH(POPMALMOHHO-aHAIUTHYECKU I
nopTai B 00JIaCTH HAYKH,
TEXHOJIOTUH, MEAULIUHBI 1
o0Opa3oBaHus, coAepKalun
pedepatsl 1 OTHBIE TEKCTHI OoJiee
29 MIIH HAy4YHBIX cTaTed U
nyOnuKanuii, B TOM 4ncie
AJIEKTPOHHBIC Bepcuu Oosee 5600
POCCHICKMX HAYYHO-TEXHUYECKHX
JKYpHAJIOB.

CrnipaBouHO-TIpaBOBast
cucrema «["apanT»

[TpuHaANIEKHOCTD — CTOPOHHSS
Kontpakr ot 27.12.2021

Ne 215-2742A/2021

Cymma kontpakra 680 580-00
C 01.01.2022 o 31.12.2022
Ccblka Ha calT —
http://www.garant.ru/
KonungecTBo kimtodel — 1ocTyn
Ju1s mos3oBarened PXTY nmo
IP-anpecam HeorpaHuueH

I'apanT — cipaBoYHO-IpaBOBast
CUCTEMA 110 3aKOHOJIATENIbCTBY
Poccuiickoit ®eneparumu.

DNeKTPOHHO- [TpuHaIEKHOCTh — CTOPOHHSA | DJIEKTpOHHas 6uOIMoTeKa
O6ubnuoreyHas «OIJIEKTPOHHOE U3/1aTEILCTBO BKJIto4aeT 6osee 5000
cucremMa OPAITY HAaUMEHOBAHUH yUeOHUKOB U
M3/1aTeNbCTBA [Horosop ot 16.03.2022 yueOHbIX TocoOuii Mo BceM
«FOPAUT» Ne 33.03-J1-3.1-4377/2022 OTpacisiM 3HAHHUHU JJIST BCEX
Cymma norosopa — 478 304.00  |ypoBHel npodeccnoHaIbHOro
C 16.03.2022 no 15.03.2023 00pa3oBaHUs OT BEAYLINX
Cchutka Ha caiit — https://biblio- [Hay4yHBIX 1IKOI ¢ COOIOICHHEM
online.ru/ TpedoBanuii HOBEIX ®I'OCoB.
KonungecTBo kimtodel — 10CTyn
JUTSL 3apETUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIThIOTEPA.
YV 1aneHHbli TOCTYII I1OCIE
MIEPCOHAIBHON PETUCTPALlMN Ha
caiite ObC.
DNEeKTPOHHO- [MpuHaanexxHOCTh — cTOpOHHSS | KOMIUTEKT M31aHni, BXOISIINX B
O6ubnuoreyHas 00O «Ilonurexpecype» 0a3y naHHBIX «DJIEKTPOHHAS
cucremMa Horosop ot 16.03.2022 OMOIMOTEKAa TEXHUIECKOTO
«KoHcynbpTanT Ne 33.03-P-3.1-4375/2022 BY3a».
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CTYyJICHTa»

Cymma norosopa — 258 488 - 00
C 16.03.2022 mo 15.03.2023
Cchlnka Ha caliT —
http://www.studentlibrary.ru
KonnyecTBo Kiroyet — 10CTyI
JUTSL 3apETHCTPUPOBAHHBIX
noas3oBateneii PXTY ¢ moboro
KOMITbIOTEpA.

YV naneHHslil 10CTYII ITOCTe

MEPCOHAIBHON PErUCTPAIlUU HA
carite OBbC.

10.

DJIEKTPOHHO-
OnbIMoTeuHas
cucTeMa
«ZNANIUM.COM»

[TpuHaIe)KHOCTD — CTOPOHHSS
000 «(BHAHHUYMy,

Horosop ot 06.04.2022

Ne 48 50¢/33.03-P-3.1-
4378/2022

Cymma norosopa — 31 500-00
C 06.04.2022 mmo 05.04.2023
CchbUIKa Ha CalT —
https://znanium.com/
KonngecTBo Kkinroyeit - 1ocTyn
JUISL 3apETHCTPUPOBAHHBIX
nojbe3oBareiie PXTY ¢ moboro
KOMITbIOTEpA.

Konnexknus u3ganuii yaeOHUKOB 1
y4€OHBIX IOCOOUH 110 pa3IMYHbIM
OTpacJIsIM 3HAHWM IS BCEX
YpOBHEH MPOPECCHOHATHHOTO
o0pa3zoBaHwUsI.

11.

Wudopmannonno-
aHaJUTHYECKas
cucTeMa Science
Index

[TpuHa1EKHOCTH — CTOPOHHSAS
00O «HayuHas a5eKTpoHHast
oudaroTeKa»

[Horosop ot 11.04.2022

Ne 33.03-J1-3.1-4376/2022
Cymma norosopa — 108 000-00
C 11.04.2022 no 10.04.2023
Ccbuika Ha cailT —
http://elibrary.ru

KonnuecTBo ximroueit —
JIOKAJIBHBIN JOCTYIT JJIs
corpyanukos MBILI.

CucremaTtu3zanus, KOppeKTUPOBKa
npoduneit yauenoix PXTY u
YHUBEpPCUTETA B LIEJIOM. AHAIIN3
MyOJIMKallMOHHOM aKTUBHOCTH
COTPYAHUKOB YHUBEPCUTETA.

BecniiaTHble apXHBHbIE KOJUICKIMH, TpHo0peTeHHble MUHOOpHAYKH 1Sl BY30B

Apxus Usnarensctea American Association for the Advancement of Science.ITlaker «Science

Classic» 1880-1996

Apxus Uznarenscta Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus nznarenscrsa Macturyra ¢usukn (BemukoOpuranus). [Taker «Historical Archive

1874-1999» ¢ nepBOro BEIOYCKA KAXKAOI0 xXypHaia 1mo 1999, 1874-1999

Apxus n3marensctBa Nature Publishing Group. ITaker «Naturey» ¢ TIEpBOTO BBITYCKA ITIEPBOTO

"oMepa 1o 2010, 1869-2010

Apxus nznarensctBa Oxford University Press. ITaker «Archive Complete» ¢ iepBoro

BBIIIYCKA KAXJI0r0 )ypHaia no 1995, 1849-1995

Apxus uznarenscrsa Sage. [aker «2010 SAGE Deep Backfile Packagey ¢ riepBoro Belltycka

KayKIoro sxypHaiaa mo 1998, 1890-1998
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http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634

Apxus mznarenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIITycKa
KaKJI0ro ypHaja o 1996, 1798-1997

Apxus m3narenscrBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro BbIIYCKA KAXA0ro0 )ypHaia oo 2011, 1827-2011

Apxus xypHasioB Koponesckoro xumuueckoro obmectsa(RSC). 1841-2007

ApPXUB KOJUIEKIIMY JKYPHAIIOB AMEPHUKAHCKOro reodusnueckoro corosa (AGU),
npenocrasiseMblil u3aareascTsoM Wiley Subscription Services, Inc. 1896-1996

BbecniaTHble Oq)I/IIII/Ia.J'ILHLIe OTKPLITBIE PECYPCHI I/IHTepHeT:
1. Directory of Open Access Journals (DOAJ)  http://doaj.org/

Pecypc o6benunsier 6onee 10000 HayuyHBIX KYPHAJIOB MO Pa3IMYHBIM OTPACIISIM 3HAHUN
(okos0 2 MUIUTHOHOB cTateil) u3134 crpan mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pa3zmernieno 6onee 3000 KHUT 1O pa3aIMYHBIM OTPACIISIM 3HAHUMN, TPETOCTABICHHBIX
122 Hay4HBIMM U3AATEIHCTBAMHU.

BioMed Central https://www.biomedcentral.com/
baza nmannapix Brmouaer Oosee 300 perneH3WpyeMBIX JKYPHAIOB IO OWOMETUIIMHE,

MEJMIIMHE U ECTECTBEHHBIM HaykaMm. Bce craThH, pa3MelIcHHBbIC B 0a3e, HAXOAATCS B
CBOOOJTHOM JOCTYIIE.

DNEKTPOHHBIN pecypc arXiv https://arxiv.org/

KpynHeimuii GecriaTHBI apXWB AIIEKTPOHHBIX HAYYHBIX MyOJMKaWi 1O pasaenam
¢bu3uKy, MaTeMaTUKU, WH(POPMATUKM, MEXaHMKH, acTpOHOMUU M Ouosoruu. Mmeercs
MOAPOOHBIM TEeMaTHUYECKUH KaTaJlol M BO3MOXKHOCTh IIOMCKa CTaTed IO MHOXECTBY
KPUTEPUEB.

Komnekmus xypunanos MDPI AG http://www.mdpi.com/
MHoroaucuuIuinHapHelid 1H(POBOI M3naTeNbCKU pecypc, siBisercs miatgopmoit s
peleH3UPYEMBIX HAy4HBIX >KYPHAJIOB OTKpBHITOro nocTyma, uiparommxcs MDPI AG

(bazens, IlBeitmapus). M3narenbctBo BhiyckaeT ©Oonee 120  pa3HOoOOpa3HBIX
AJIEKTPOHHBIX KYPHAJIOB, HAXOISAIIUXCS B OTKPBITOM JIOCTYTIE.

UznarenscTBo ¢ oTKpbITEIM Aoctynom InTech http://www.intechopen.com/

[lepBoe u kpymnHelilee B MUpE U3/1aTeNbCTBO, MYOJIUKYIOIIEe KHUTH B OTKPBITOM JOCTYTIE,
okoJ10 2500 HayuHbIX M31aHUH. OCHOBHAs TeMaTHUYECKasl HAIIPaBIEHHOCTh — (PU3NYECKHE
Y TEXHUYECKUE HAyKH, TEXHOJIOTUN, MEJUIIUHCKUE HAYKH, HAYKH O KU3HMU.

basa manueix xumuueckux coeaunennit ChemSpider  http://www.chemspider.com/

ChemSpider — 310 GecmiatHas XUMUUecKas 0a3a JaHHBIX, MPEIOCTABISIONIAs OBICTPHI
JOCTYH K OoJiee ueM 28 MUJITMOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHON HH(OPMAIIHH.
Pecypc nmpunannexur Koponesckomy xumuueckoMy o6miectsy Benukobputanuu (Royal
Society of Chemistry).

Komnexmus xxypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — xomiekuus >ypHajaoB, B KOTOPbIX HYyOJUKYIOTCS OTYETHl O HOBBIX
WCCIIEIOBAHMSIX B OOJIACTH €CTECTBEHHBIX HAYK M MEIUIIMHBI. Bce JKypHaIbl pa3MenieHbl

B cBobogHoMm goctyne (Open Access), Bce CTaThU IPOXOAAT CTPOroe HaydHOE
peLeH3NPOBaHMUE.

US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo marentam u ToBapHbhiM 3Hakam CIIA — USPTO — mpenmocramisier
CBOOOJHBIN JOCTYIl K aMEPUKAHCKUM IIaTe€HTaM, OMyOJMKOBaHHbIM ¢ 1976 r. mo
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http://arch.neicon.ru/xmlui/handle/123456789/4752274
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HACTOAIICE BPEMHI.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tarentsr (MO0 maTeHTHBIC 3asaBKU) Oonee S50 HAIMOHAIBHBIX W  HECKOJIBKUX
MEXIYHAPOJHBIX MAaTEHTHBIX OIOpPO, B TOM YHUCIE TOCTHBbIe TeKCThl mateHToB CIIIA,
Poccun, @pannuu, Anonuu u ap.

11. ®enepanbHbIil HHCTUTYT TpoMbIILIeHHON cobcTBeHHOCTH (DUTIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

HH(bOpMaHHOHHBIe pecypebt @UIIC cBoboaHOTO HOCTYMA:
OTKpBITBIE peecTpbl pOCCUNCKUX N300pPETEHUI 1 3aBOK HAa H300pEeTEeHUS.

— Pedeparpl poccHiicKMX TATEHTHBIX JOKYMEHTOB, ONMyOJIMKOBaHHBIX C¢ 1994 r. mo
HacTosIlee BpeMsl.

— [IlonmHble TEKCTBI POCCUHMCKMX MATEHTHBIX JOKYMEHTOB M3 TpeX IOCIEIHUX
ouIIHaIBHBIX OIOJIJICTCHEH.

6.3. TpeboBanus Kk KagpoBbIM ycjoBusiM peanuzanuu OOIl marucTpatypsbl

Peammzamuss OOIl marucTparypbl 0O€CIIEUUBACTCS TIEAArOTHYCCKHUMH  PaOOTHUKAMU
VYHHUBepcHUTeTa, a TAKXKe JIMLAaMH, puBIekaeMbIMu K peanu3zauuu OOII marucTparypbl Ha HHBIX
YCIOBUSX.

Kpamudukanus  negaroruuyeckux  paOOTHHKOB —~ YHHBEpPCUTETa  COOTBETCTBYET
KBaJIM()UKALIMOHHBIM TPEOOBAaHUSAM, YKA3aHHBIM B KBaJIM(UKAIIMOHHBIX CIIPABOYHUKAX U (MJIN)
npo¢eCCHOHATIBHBIX CTaHIApTaX.

He menee 70 npouenmog 4NUCICHHOCTU NEAATOTMYECKUX PAOOTHUKOB YHUBEPCHUTETA,
yuactByrouux B peanuzanuu OOIl maructpaTypsl, U JIML, OPUBIEKAEMbIX YHHUBEPCUTETOM K
peannzanuu OOIl marucTpartypbl Ha MHBIX YCIOBHUSX (MCXOAS M3 KOJIMYECTBA 3aMEIlaeMBbIX
CTaBOK, IIPUBEACHHOIO K LI€JI0YUCICHHBIM 3HaY€HUsAM), BEYT HAYUHYI0, Y4€OHO-METOANYECKYIO
U (MJK) MPAKTHUYECKYI0 paboTy, COOTBETCTBYIOUIYIO MPOGUII0 MPENoIaBaeMON JIUCIUTUTMHBI
(Momysro).

He menee 5 npouenmog YVCIEHHOCTH TEJArOrMYECKUX pPAaOOTHUKOB YHUBEPCUTETA,
yuacTBytonux B peanuzauuu OOII MarucrpaTypsl, ¥ Jul, NPUBIEKAEMbIX YHHUBEPCUTETOM K
peanuzanuu OOIl marucTpaTypbl Ha MHBIX YCIOBHUAX (MCXOJS M3 KOJMYECTBA 3aMEIIaeMbIX
CTaBOK, NMPHBEJIEHHOTO K IEJIOUUCIIEHHBIM 3HAYEHUSM), SIBISIOTCS PYKOBOAMUTENSAMU U (WIH)
pabOTHUKAMKU HHBIX OpraHU3alui, OCYIIECTBISIOIIMMU TPYAOBYIO JIEATENbHOCTh B
npodeccuoHaIbHON cdepe, COOTBETCTBYIOMIEH MPO(ECCHOHANBHOM NesSTeIbHOCTH, K KOTOPOH
TOTOBSITCS] BBIMMYCKHUKU (MMEIOT CTaK pabOThI B JaHHOU MpodeccuoHabHOU chepe He MeHee 3
JIeT).

He menee 75 npoyenmog 4vcieHHOCTH NEIarorn4eckux pabOTHUKOB YHUBEpPCUTETA U
JMILI, TIPUBJIEKAEMBIX K 00pa3oBaTeNbHOM AEATENbHOCTH YHHUBEPCUTETOM Ha HHBIX YCIOBHUSX
(Mcxond M3 KOJMYECTBA 3aMEIlaéMbIX CTaBOK, MPHUBEACHHOTO K IIEJIOUYMCICHHBIM 3HAUYEHUSM),
UMEIOT YYEHYIO CTENEHb (B TOM 4YHCIE YYEHYIO CTENEHb, MOJIYYEHHYHO B HHOCTPAHHOM
rocyznapcTBe U npusHaBaemyro B Poccuiickoii denepanun) u (Uin) ydeHoe 3BaHue (B TOM YHUCIIe
YUEHOE 3BaHME, IOJIyYEHHOE B MHOCTPAaHHOM TOCYJAapCTBE M IpU3HaBaeMoe B Poccuiickoit
denepanyn).

OOmiee pykoBojaAcTBO HaydHbIM cojaepkanueM OOIl maructparypbl OCyLIECTBISETCS
Hay4YHO-TIearornyeckuM pabOTHUKOM YHUBEPCUTETA, UMEIOIIUM YUEHYIO CTENEHb (B TOM YHUCIIe
YUEHYIO CTENeHb, NMPUCBOECHHYIO 3a pyOexoM M mpu3HaBaemyio B Poccuiickoit ®enepanun),
OCYIIECTBIISIIOIUM  CaMOCTOSITENIbHbIE HAaY4YHO-HCCIIEIOBATEIbCKUE (TBOPYECKHE) TPOEKTHI
(Y4acTBYIOIIMM B OCYIIECTBJICHUU TaKUX MPOEKTOB) MO HAMPABJICHUIO MOATOTOBKH, UMEIOIIUM
€XKero/iHple MyOJIMKAINK 110 pe3yJibTaTaM yKa3aHHON Hay4HO-UCCIIE0BATEeNbCKON (TBOPUYECKOMN)
JeSITebHOCTH B BEIYIIUX OTEYECTBEHHBIX M (WJIM) 3apyOeXHBIX PEIEH3HPYEMBIX Hay4HBIX
KypHalax M H3JaHMSX, a TAaKKe OCYIIECTBISIOUIMM €XErOoJHYI amnpoOaiyio pe3yabTaToB
YKa3aHHON Hay4YHO-UCCIICIOBATEILCKON (TBOPUECKON) NEATEIhbHOCTH HA HAIMOHAIBHBIX U
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MEXTYHAPOJHBIX KOH()EPEHIIHSIX.
6.4. TpeboBanus k puHaHCOBBIM yciaoBusiM peanuzauun OOII marucTparypsl

OdunancoBoe obecrieuenne peanuzaunu OOII marucTpaTypsl ocyiiecTBiIseTcsl B 00bemMe
HE HIDKE 3HaYeHHWH 0a30BBIX HOPMATHMBHBIX 3aTpaT HA OKa3aHHE IOCYJApCTBEHHBIX YCIYT IO
peanu3anuu 00pa3oBaTeIbHBIX MPOTrPAMM BBICIIEI0 00pa30BaHUs — MIPOrpPaMM MarucTpaTypbl U
3HAYCHUU KOPPEKTHPYIOIUX KOA(P(PHUIHMEHTOB K 0a30BBIM HOpPMaTHBAM 3aTpat, ONpeAessieMbIX
MuHHCTEpCTBOM HayKH U BhICIIET0 oOpa3oBaHus Poccuiickoit denepanuu.

6.5. TpeOoBaHus K NpUMeHsIeMbIM MeXaHU3MaM OLIEeHKH KayecTBa 00pa3oBaTeIbHOI
AeSITeJIbHOCTH M MOoATroTOBKHU o0ydawmmxcs no OOII marucrparypsbl

KagyectBo 00pa3oBaTenbHOM JAEATENBHOCTH M TOATOTOBKM oOydatommxcs  OOII
MarucTpaTypbl OINpeAeNseTcss B paMKaX CHCTEMbl BHYTPEHHEH OIICHKH, a TaKKe CHCTEMbI
BHEIIIHEH OIIEHKH, B KOTOPOl YHUBEPCUTET NPUHUMAET y4acTue Ha JOOPOBOIBHOI OCHOBE.

B uensx cosepumienctBoBanuss OOIl marucTparypbl Hpu NPOBEACHUU PETYJISIPHOU
BHYTPEHHEH OIIEHKU KauyecTBa 00pa3oBaTENbHON ESTETFHOCTH U MOJATOTOBKH O0OYUYaIOMIMXCS 110
OOII maructparypsl npuBiekaeT padboTogaTeneit U (UiIn) UX 00bEIUHEHUS, HHBIX IOPUTTIECKIX
U (Win) PU3NYECKUX JINII, BKIIOYAs eAaroruueckux paOOTHUKOB Y HUBEPCUTETA.

B pamkax BHyTpeHHEW CHUCTeMbl OIEHKHU KadecTBa 0Opa3oBATENbHOU AESITENLHOCTU IO
OOII maructpatypsl 00y4aromMMCS TMPEAOCTABIISAECTCS BO3MOXKHOCTH OIICHUBAHMS YCIIOBHH,
COJIep’KaHusl, OpraHM3allid M KadecTBa 00pa30BaTEIbHOrO Mpoliecca B LEIOM M OTAETbHBIX
JTUCHUIIINH (MOJIYJIeH) U TPaKTHUK.

BHemnsis o1ieHKa kauecTBa 00pa3oBaTeNbHOM A€ATEILHOCTH U MTOATOTOBKH 00YYaIOIINXCS
no OOII marucTpaTypbl MOKET OCYHIECTBIATHCA B paMKax HpoQecCHOHaTbHO-00IIEeCTBEHHOM
aKKpeIUTaIlH, TPOBOAUMOMN paboToaaTeNs MU, UX OObETMHEHUSIMH, a TAKXKE YIOTHOMOYEHHBIMU
UMHU OpraHU3alMsIMM, B TOM YHCJI€ MHOCTPAHHBIMU OpraHu3alUsMU, JTUOO aBTOPU30BAHHBIMU
HAI[MOHAJBHBIMU  TPOGECCHOHATBHO-O0IIECTBEHHBIMU ~ OPTaHU3ALUSIMH, BXOISAIIMMH B
MEX1YHapOAHbIE CTPYKTYPBI, C IIEJIbIO IPU3HAHUS KaueCTBA U YPOBHS MOATOTOBKH BBIITYCKHUKOB
OTBEYAIOIIUMH TPeOOBaHUSAM NPOPECCHOHATBHBIX CTAaHAAPTOB (IpU HaMUyuM) U (WIH)
TpeOOBaHUSAM PbIHKA TPY/a K CIIEHUAINCTaM COOTBETCTBYIOIIErO IPOdUIIS.

7. HOPMATHUBHO-METOIUYECKOE OBECIIEYEHUE CUCTEMBbI
OIIEHKHU KAYECTBA OCBOEHMUS OBYYAIOLIIMMHUCA
ITPOI'PAMMBI MATUCTPATYPBI

B COOTBETCTBUU C dI'OC BO 3++ o HAIPABJIECHUIO MOATOTOBKH
18.04.01 XumMuyYecKasi TEXHOJIOTHSI OIEHKa KadecTBa oOcBoeHHs oOywarommmucs OOIl
MarucTparypbl BKIIOYAET TEKYUIUH KOHTPOJIb YCIIEBAEMOCTH, MIPOMEKYTOUHYIO aTTECTALUI0 U
I'MA obyuaromuxcsi.

HopmartuBHO-MeTOIMUeCKOe  OOeclieueHue  TEeKYIIero KOHTPOJIs — YCIIeBaeMOCTH,
npoMmexxyTouHoi arrectanuu U ['MMA oGyuaromuxcst mo OOIT MmaructpaTypbl OCYIIECTBISETCS B
cootBercTBUU ¢ ®I'OC BO 3++ 1 10KaTbHBIMU HOPMAaTUBHBIMHU aKTaMU Y HUBEPCUTETA.

7.1. Texkyuuii KOHTPOJIb, IPOMEKYTOYHAS ATTECTALMSA U ATTECTALUOHHBIE MCIBITAHUSA
UTOroBOM (rocy1apCcTBEHHON UTOroBoil) arrectanuu BbinycKHUKOB QOOII Mmarucrparypsbl

Tekymmii KOHTPOJIbL M MPOMEXKYTOUHAs aTTecTallds IO BCEM BHAAaM y4eOHOM
JESTEIIbHOCTH 00YYaroIIMUXCsl OCYLIECTBIISIETCSI B COOTBETCTBUU ¢ TpeboBaHusMHU [lonoxkenus o
pPEUTHHTOBOM CHCTEME OIEHKH KauecTBa yueOHOH paboTsl cryneHToB B PXTY um. .M.
MenneneeBa, npuHATOro penieHueM YueHoro cosera PXTY wmm. J[.M. Menneneesa or
26.02.2020, nmporokon Ne 8, BBeA€HHOro B AelcTBUE mpukazoMm pektopa PXTY um. J[.U.
Menpgeneesa ot 20.03.2020 Ne 27 O/

Texkymuii KOHTPOJb YCIIEBAEMOCTH OOydaroluxcs oOecleYrBaeT OLEHKY YpPOBHA
OCBOEHHUSl JTUCLUIUIMH, MPOXOXKIEHHUs TNpakTuk, BeimonHeHus BKP wu  npoonutcs
npernojiaBaTesieM Ha JIOOOM U3 BHUIOB YYEOHBIX 3aHATUH. OQ0A3amenvHoll cocmaenaouiei
meKyuiezo KOHmpONA Ycneeaemocmu A6IAEMCA yuem NPEenooasameniamu noceuiaemocmu
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yueonvix 3anamuil ooyuarouwumuca. 1o pesynpraraM TEKyIEro KOHTPOJIS yCIIEBAEMOCTH TPH
pasa B ceMecTp Ul BceX KypCOB 10 BCEM JUCIHUILIMHAM IPOBOJUTCS aTTECTAlUs 00yJarOMIUXCsl.

[IpomexyTouHas arrecTalysi IPOBOAUTCA B (opMe PK3aMEHOB, 3a4€TOB C OLIEHKOW U
3a4eTOB JJISl BCEX KYPCOB MO AMCUUIUIMHAM M MPAKTHKAM, PEYCMOTPEHHBIM YU4E€OHBIM IJIAHOM
HarnpaBiaeHuss moarotoBku 18.04.01 Xumuyeckasi TeXHOJI0rusi. Pe3ynbrarel crauu 3a4eToB
OLICHMBAIOTCSI HA «3aUYTEHO», «HE 3aUTEHO»; 3aYETOB C OLIEHKOW M 3K3aMEHOB — HA «OTJIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHO.

IIpu ocBoenun Hacrosieid OOII marucTparypbl U3y4eHHE YaCTU TUCLHUILUIMH MOXKET OBITh
3aMEHEHO Ha OHJIAHH-KYpChbl, NpPU YCIOBHM, YTO B pe3yJbTaTe€ OCBOCHHUS OHJIANH-Kypca
dopmMHpyIOTCS TE K€ KOMIIETCHIMH (YacTH KOMIIETCHIMH), YTO M B paMKax YKa3aHHBIX
quctumuinH. OHIaiH-Kype TOJKEH ObITh BEIOpaH M peaan3oBaH B cOOTBeTCTBUU ¢ [lonoxxenunem
0 3a4eTe pe3yJIbTaTOB OCBOEHUS OTKPBITHIX OHJIANH-KYpPCOB, peallu3yeMbIX 00pa30BaTEIbHBIMU
opranuzanusimMu, B PXTY um. [I.1. MenaeneeBa, npuHATOro pemeHueM Y4eHoro copera PXTY
uM. J[.1. MengeneeBa ot 27.03.2020, mpotokoin Ne 9, BBe/IeHHOTO B ACHCTBUE MPUKA30M PEKTOPa
PXTY um. JI.1. MenneneeBa ot 27.03.2020 Ne 29 O/JI.

I'MA ocymectBisieTcss B COOTBETCTBHM C TpeboBaHusiMu [lonoxkeHust 0 TOpsIKe
MPOBEJCHUS TOCYAapCTBEHHOW MTOrOBOM aTTecTallMd IO OOpa3oBaTEeNbHBIM IpOrpaMmam
BBICIIETO 00pa30BaHus — MporpaMmMamM OakaiaBpHara, IporpaMMaM CIIEHUAINTETa, IPOTpaMMamM
maructparypsl B PXTY um. JI.1. MenneneeBa, npuHATOrO peeHrueM YueHoro cosera PXTY um.
H.N. Menneneesa ot 30.10.2019, npotokon Ne 3, BB€ICHHOTO B JIEMCTBUE MPUKA30M PEKTOpPA
PXTY wum. .M. Menpeneea ot 14.11.2019 No 646A; IlonoxeHus O BBITYCKHOU
KBAJTM(UKAIIMOHHON paboTe i 00ydJaromuxcsi Mo 00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO
oOpa3oBaHusi — TMporpaMMaM OakalaBpuara, MporpaMmaM CHEIUaIUTeTa, MporpaMMam
maructparypsl B PXTY um. /I.1. Menneneesa, npunaToro peuieHueM Y yeHoro coera PXTY nwm.
.M. Mengeneesa ot 30.10.2019, nporokos Ne 3, BBEI€HHOTO B JIEMCTBUE MPUKA30M PEKTOpa
PXTY um. JI.W. MenaeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatorcst oOydaronyecs, He UMEIOIINe akaJeMHUUECKON 3a/10JKEHHOCTH U B
MOJIHOM 00beMe BhINosIHKBIINE YueOHbIH mad mo OOII maructparypsl B coorBercTBUn ¢ @PI'OC
BO 3++ mo nampasnenuto noarorosku 18.04.01 Xumuyeckas TexHoJsiorus. /s nposeneHus
['MA B YHUBepcuTeTe eXeroJHo (GOpMUPYIOTCS FOCY1apCTBEHHbIE SK3aMEHAIMOHHBIE KOMUCCUU
(I'OK) u anemnsunonnsie komuccuu. Tembl BKP oTpaxaror aktyanbHble MpoOiemMbl, CBI3aHHbIE
¢ HampasieHueM moarotoBku 18.04.01 Xumuyeckasi TEXHOJOTHs. YHUBEPCUTET YTBEPXKIAeT
nepevyeHb TeM BBINYCKHBIX KBAIM(UKAIMOHHBIX PadoT, MpearaeMbelx ooydaroummes (Janee —
nepeyeHb TeM), U JJOBOJUT €ro 10 CBEACHUS 00yUaroluXCcsl He MO3Hee 4eM 3a 6 MeCALEB /10 JaThl
Hayaja rocyJapCTBEHHON UTOTOBOM aTTECTALUH.

Tema BKP mnepcoHanbHO 171 KaXIOro OOYYaromIerocs YTBEPXKIAETCS MPUKA30M
IPOPEKTOpa MO YHUBEPCUTETY Iepe]l HayalloM BBIMOJIHEHUS BBIMTYCKHOM KBaTU(pUKAIIMOHHON
paboTel. JlaHHBIM TpHUKa30M YyTBepkaaeTcs Takke pykoBoautens BKP. Ilepen nauanom
BoinosiHeHust BKP oGyuwaromuiicss COBMECTHO ¢ pyKOBOJAMTENIEM COCTABISCT MHAWBUIAYaAIbHBINA
IIJIaH MOATOTOBKH U BbinonHeHns BKP, npeaycMarpuBaroniuii o4epeiHOCTh U CPOKH BBIITOTHEHUS
oTHenbHBIX YacTeil pabotel. Tekct mosicnurenbHoll 3amucku BKP mpoBepsiercs Ha Hammuue
HENpaBOMEpHbIX 3auMcTBOBaHMM. [IpoBepka ocymiecTBisieTcst B cooTBeTCTBUU ¢ [lonoxenuem o
HOpsi/IKE MPOBEPKU BBIMTYCKHBIX KBAJTHU(PHUKAIIMOHHBIX pabOT M HAYYHBIX JOKJIAJ0B 00 OCHOBHBIX
pe3ysbTaTax IMOATOTOBICHHBIX HAay4YHO-KBaJIU(UKALMOHHBIX paboT (nuccepranuil) Ha 00beM
3aMMCTBOBAaHUSI M MX pa3MEIIeHUuss B  DIEKTPOHHO-OMOmmoreuyHoit cucreme PXTY
nM. JI.11. MenneneeBa, npuHATeIM pemeHneM YueHoro coera PXTY um. /.M. Menneneena
o1 30.10.2019, mnpotoxon Ne 3, BBeAeHHBIM B JclicTBHMEe npukazoM pektopa PXTY
uM. [I.1. Menneneena ot 14.11.2019 Ne 646A.

3ammra BKP npoBoaurcs Ha oTkpbITEIX 3acenanHusx ['OK ¢ ydactuem He MeHee OByX
Tpeteit ee coctaBa. ['paduk 3ammrel BKP cocraBnsercs mo cormacoBanuio ¢ 00y4JaronuMucs 1
JIOBOJIUTCS /10 CBEJICHHs 0OydJaroluxcsi He mo3aHee, yeM 3a 30 aHel 10 Hauyana padotel ['OK.
Pesynpratel  paGorer I'DOK  ompenensioTcss  OLGHKAMH — «OTJIMYHO»,  «XOPOIIIOY,
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«YAOBIIETBOPUTEIIbHOY», «HEYIOBJICTBOPUTEIHLHO» M OOBSBISIIOTCS B TOT JK€ JI€Hb IOCIIe
opOpMIICHHS B YCTaHOBIIEHHOM TMOPSJIKE MPOTOKOJOB 3acenaHuii komuccuil. [1lo oxoHuaHuU
pabotsl pencenatens [ DK cocTaBisieT OTYET O MpoaesaHHON paboTe.

I[HSI 06yan0H1chs1 U3 4YucClia MHBAJIMJOB M JIMI] C OTPaHUYCHHBIMH BO3MOXHOCTAMH

3nopoBbsi ['MA mpoBOAMTCS C y4eTOM OCOOEHHOCTEH HUX NCHUXO(PU3UYECKOTO pPa3BUTHS,
WHJUBUIyaJIbHBIX BO3MOXHOCTEH U COCTOSTHUS 3/10POBbSI.

arONE

©oN®

11.
12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.

34.
35.

8. PABOUYME ITPOI'PAMMBI JUCIUAIIJIMH, ITIPAKTUK U T'HA
Paboune mporpaMmpl AUCITUTLINH, TpakTHK 1 [ A

JlenoBoi NHOCTpPaHHBIN A3BIK,

VYrpaBieHue NpoeKTamy,

Connonorus ¥ nNcuxoyorus NpoecCuoHaNbHOM NesITeTbHOCTH,

HHCcTpyMeHTaIbHbIE METO/IbI HCCIIE0BAHMSI B XUMUYECKON TEXHOJIOIHH,

CoBpeMEHHOE TEXHOJIOTHYECKOE U amnmaparypHoe O(OpMIICHHE IPOIECCOB XHUMUYECKOU
TEXHOJIOTHH,

OnTuMu3anust XMMUKO-TEXHOJIOTHUECKUX MPOIECCOB,

JlonosHUTENbHbIE IVIaBbl MATEMATHKH,

WHupopmalinoHHbIE TEXHOJIOTUN B 00pa30BaHUH,

Teopust HBETHOCTU U CBOMCTBA (hOTOBO30YKIECHHBIX COCTOSHUI,

. Teopuss XMUMMUYECKHUX MPOLECCOB TEXHOJIOTUU MPUPOJHBIX SHEPIOHOCUTENEN U YIIIEPOAHBIX

MaTepUaoB,
I'oMOreHHsbIi KaTalnu3 B TEXHOJIOTHH OCHOBHOTO OPraHU4ECKOI0 CUHTE3A,

MexaHn3Mbl XUMMHUYECKUX PEAaKLIU B PsIly apOMAaTUYECKUX COCIUHEHNUH,

XHUMHS ¥ TEXHOJIOTUS YIIEPOJHBIX HAHOMATEPUAIIOB,

TexHoI0rHsI MPOAYKTOB OCHOBHOT'O OPraHUYECKOr0 U HEPTEXMMHUYECKOI'0 CUHTE3a,
®oToHMKA XPOMO(DOPHBIX COETUHEHUH],

IIpoexTupoBaHue ammapaToB MPUPOJHBIX SHEPrOHOCUTEIEH U YIVIEPOJHBIX MAaTE€pUaOB Ha
OCHOBE MaTeMaTHYECKUX MOJIEIIEH,

CoBpeMeHHbIE TEXHOJIOTUU OCHOBHOTO OPraHUYeCKOro M He(hTEXUMUYECKOT0 CHHTE3a,
DU3NKO-XUMHUYECKHE METOJIbI UCCIIEIOBAHNS OPTaHUYECKUX COCAUHEHUN,

['nbkue MeTo/1bl aHANIN3a B TEXHOJIOTUUECKUX UCCIIEAOBAHUAX IPUPOIHBIX YHEPrOHOCUTENEH
Y YTJIEPOJHBIX MAaTEPHAIOB,

DU3UKO-XUMHUYECKUE METO/IbI AHAJIN3A B TEXHOJIOTMYECKHUX UCCIICIOBAHMAX,
MaremaTtnueckoe MOAECIMPOBAHNE MTPOLIECCOB TOHKOTO OPTaHMYECKOT0 CUHTE3A,

OCHOBHOE U BCIIOMOTaTeIbHOE 000PyI0BaHHE B TEXHOJIOIMH NIepepabOTKU TOILIMBA,
[TpoexTrpoBaHKE MPOLIECCOB OCHOBHOI'O OPraHMUYECKOT0 U HEPTEXUMUUECKOTO CUHTE3A,
IIpuMeHeHne Kpacurenen,

Texnonornueckue pacuersl B CAIIP 11 mpoekTupoBaHHs MPOLECCOB TEXHOJIOTMU
IIPUPOJHBIX SHEPTOHOCUTEIIEH U YIIIEPOJHBIX MATEPUATIOB,

I'eTeporenHslii KaTaJIn3 B TEXHOJIOTUM OCHOBHOTO OPTaHMYECKOT0 CUHTE3A,
CynpamornekyssipHasi XuMHsI HAaHOPa3MEepPHBIX 0OBEKTOB,

[IporpeccuBHBIE TOXO0/IBI KOMITJIEKCHOU TIepepadoTku coequHenuit Cl+,

CuHTe3 U aHalTU3 TEXHOJIOTUYECKHX CXEM OCHOBHOI'O OPraHMYECKOro M He()TEXMMHUYECKOTO
CUHTE3a,

XHUMHS TETEPOLUKINYECKUX COCTUHEHMUI,

Hay4Hble OCHOBBI TOCTPOEHHUSI 3KOTEXHOJIOTUH,

[TpuknanHas KBaHTOBasK XUMHS,

VYyeOHasi MpakTHKa: Hay4HO-HCCIEA0BaTeIbCKasi paboTa (MONIydeHHe MEPBUYHBIX HaBBIKOB
HAYYHO-HCCIIEJOBATEIbCKON paboThI),

[Tpon3BoCTBEHHAs IPAKTUKA: HAYYHO-UCCIIE0BATENIbCKas paboTa,

BrinonHenue, MOAroToBKa K MPOLEIype 3aIIUThI U 3aIIUTa BBITYCKHON KBaJTU(PUKAIIMOHHON
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paboTHI,
36. [IpodheccrnoHanTbHO-OPUEHTUPOBAHHBIN HHOCTPAHHBIN SI3BIK,
37. Hayunast myOnuiucTuka,

Bxomsammx B OOIl mno HampaBnenuto mnoarotoBku 18.04.01 Xumuueckasi TEXHOJIOTHUS,
marucrepckasi mnporpamma «TexHosiorusi HedTera3oXMMuH, OPraHMYecKOro CHHTE3a M
VIJIEPOIHBIX MATEPHAJIOBY», BBINIOJTHCHBI B BUJE OTICIBHBIX JTOKYMEHTOB, SBIISIOIIMXCS
HeoTheMIeMoHr yacTeio nagHou OOIL.

9. ®OHJbl OHEHOYHBIX CPEACTB JJIsI HPOBEJAEHUSI TEKYIIEI'O
KOHTPOJIAA YCIIEBAEMOCTH, IPOMEKYTOYHOU ATTECTAIUU U
I'MA OBYYAIOIIUXCA OO MATHCTPATYPBI

B cootBerctBuu ¢ ®I'OC BO 3++ no nanpasnenuto noaroroBku 18.04.01 Xumuyeckas
TeXHOJIOTHS JUIsl aTTeCTAllMM O0YYaroLIMXCs HAa COOTBETCTBHE UX NEPCOHAIBHBIX JAOCTHXKCHHUN
nostanHbM TpeboBanusm OOII maructpatypsl paspadboransl POC 1o KaKAOH AWCHUILTHHE,
npaktuke, ['MA, BKiIrodaronye TUIOBbIE 3aJlaHUsl, KOHTPOJIbHbIE PAaOOThI, TECThI, BOIPOCHI K
3a4eTaM U dK3aMeHaM, CPEJICTBAa U METObl OLEHKHU, IMO3BOJISIOIINE OLICHUTh 3HAHUS, YMEHUS,
HaBBIKU U YPOBEHb IPHOOPETEHHBIX KOMITETCHIIUH.

®OC no gucuumauHam, npaktukam, ' MA pazpabarbsiBatorcst B cooTBeTcTBUM € [lopsikom
pa3paboTKU U YyTBEPXKIEHUS 00pa30BaTENbHBIX IPOrpaMM, YTBEPKACHHBIM pellIeHUEM YUeHOIro
cosera PXTY um. JI.1. MengeneeBa ot 25.06.2020, npotokon Ne 12, BBeIeHHBIM B JCHCTBHUE
npuka3zoM pekropa PXTY um. [I.1. Mengaeneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucuuminHam, npaktukam u ['MA:

J1eJI0BOM MHOCTPAHHBIN SI3BIK,

VYrpasneHne MpoeKTaMu,

Conuonorus ¥ NCUXosIorust NpopecCUOoHANBHOMN NesITeIbHOCTH,

HHcTpyMeHTalbHbIE METO/IbI UCCIIEI0BAaHUS B XMMUYECKOM TEXHOJIOTUH,

CoBpeMeHHOE TEXHOJIOTHYECKOe U ammapaTypHoe O(QOpMIICHHE MPOLECCOB XHUMHYECKOM

TEXHOJIOTHH,

OnTumu3zanus XMMHKO-TEXHOJIOITMUECKUX MPOLIECCOB,

JlononHuTENbHBIE TTIAaBBI MATEMATHKH,

WNHdopmaninoHHbIE TEXHOJIOTHUH B 00pa30BaHuH,

Teopus IBETHOCTH U CBOMCTBA (POTOBO30YXAEHHBIX COCTOSHUH,

10. Teopust XMMHUYECKHX MPOLIECCOB TEXHOJOTHH MPUPOJHBIX IHEPrOHOCUTENEH U YIIIepoJHbIX
MaTepuasos,

11. 'oMOreHHBbI# KaTajln3 B TEXHOJIOTMH OCHOBHOI'O OPraHMYECKOI'0 CUHTE3a,

12. MexaHU3Mbl XUMHUYECKUX PEAKIAN B PSy ApOMAaTHICCKAX COCTUHEHUH,

13. Xumus 1 TEXHOJIOTHA YIIIEPOAHBIX HAHOMATEPHAJIOB,

14. TexHO70THS MPOTYKTOB OCHOBHOI'O OPraHUYECKOr0 M HEPTEXUMUYECKOTO CHHTE3A,

15. ®oToHnka XpoMOPOPHBIX COEAMHEHUH,

16. IIpoekTHpOBaHNE amNIapaToB MPUPOIHBIX YHEPTOHOCUTENICH W YIIIEPOJHBIX MaTepHAIOB Ha
OCHOBE MaTEMAaTUUYECKUX MOJEIIEH,

17. CoBpemeHHbIE TEXHOJIOTMHU OCHOBHOTO OPTaHUYECKOT0 U He(hTEXMMHUECKOTO CUHTE3a,

18. ®u3NKO-XMMHUYECKHE METO/IbI UCCIIEIOBAHUS OPraHMUECKUX COCMHEHUH,

19. I'nOxue MeToIbl aHANIN3a B TEXHOJIOTHYECKUX MCCIIEIOBAHUSIX MTPHPOTHBIX YHEPTOHOCUTENIEH
Y YIJIEPOJHBIX MaTepUAIOB,

20. OU3UKO-XMMHUYECKHE METOIBI aHAIHM3a B TEXHOJIOTHUECKUX UCCIIETOBAHMSIX,

21. MareMaTHueCKOe MOJICIIMPOBAHUE MTPOLIECCOB TOHKOTO OPraHUYECKOr0 CUHTE3a,

22. OCHOBHOE W BCTIOMOTaTeIbHOE 000PYIOBaHHE B TEXHOJIOTHH NIEpepadOTKH TOTLIHNBA,

23. IIpoexTrpoBaHKE MPOLIECCOB OCHOBHOT'O OPTaHMYECKOr0 U HEPTEXMMHUYECKOTO CHHTE3a,

24. TIpumeHeHne KpacuTeseH,

agrwdE
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25.

26.
27.
28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

Texnonornueckue pacuetel B CAIIP mis npoeKTUpOBaHHMS MPOLIECCOB TEXHOJOTUU
MPUPOIHBIX SHEPTOHOCUTEIIEH U YTIEPOIHBIX MAaTEPUAJIOB,

I'eTeporenHslil KaTaJiu3 B TEXHOJIOTUHA OCHOBHOI'O OPIaHMYECKOr0 CUHTE3A,
CynpamMosiekynsipHast XUMHUSI HAHOPa3MEPHBIX 00BEKTOB,

[TporpeccuBHbIE MOIX01bI KOMILIEKCHON TIepepadoTku coeauHeHnit C1+,

CuHTe3 U aHAIIM3 TEXHOJIOTHYECKUX CXEM OCHOBHOTO OPTaHMYECKOTrO M He(YTEeXMMHUYECKOTO
CUHTE3a,

XUMUS reTepOLUUKINYECKUX COCTUHEHUH,

HayuHble OCHOBBI TOCTPOEHHUSI S3KOTEXHOJIOTUH,

[IpuknagHas KBaHTOBasi XUMUS,

VYueOHasi MpakTHUKa: HaydyHO-HCCIe0BaTeNbckas paboTa (MojiyueHrne MEepBUYHBIX HABBIKOB
HAyYHO-UCCIIEIOBATEIILCKON PabOTHI),

[TpousBoacTBEeHHAs MpPaKTHUKA: HAYYHO-HCCIEA0BaTeNbCKas paboTa,

BrImonHeHue, MOATOTOBKA K MPOIIEYPE 3alIUTHI M 3alTUTa BBITYCKHON KBAIM(DUKAIIMOHHOMI
paboTHI,

[IpodeccnonalbHO-OPUEHTHUPOBAHHBI HHOCTPAHHBIN SI3BIK,

Hayunas ny6nunucruka,

Bxomsammx B OOIl mno HampaBnenuto mnoarotoBku 18.04.01 Xumuueckasi TEXHOJIOTHS,
maructepckas mnporpamma «TexHoJiorusi HedTera3oXuMHH, OPraHMYECKOr0 CHHTE3a W
VIJIEPOIHBIX MATEPUAJIOBY», BBIIOJIHCHBI B BHJE OTICIBHBIX JOKYMEHTOB, SBIISIOIIMXCS

HeoTheMiIeMou YacThio manHou OOI1.

10. METOAUYECKHUE MATEPHUAJIbBI 10 AMCHUIIJTIMHAM,
ITPAKTUKAM U T'HA

Metoaudyeckue MaTCpHuaJibl IO JUCHUIINHAM, ITPAKTUKAM U I'tA:

agrONE
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11.
12.
13.
14.
15.
16.

17.
18.
19.

20.
21.

JlenoBoi HHOCTpaHHBIN A3BIK,

VYmpasieHne npoekramy,

Conuosnorus u NCUXoJIorus NpodeccuoHaNbHON NesATeNbHOCTH,

HNHCcTpyMEHTAIBHBIE METO/IbI UCCIIEOBAHUS B XMMUYECKOM TEXHOJIOTUH,

CoBpeMEHHOE TEXHOJOTMYECKOE M almaparypHoe o(OpMIIEHHE IPOLECCOB XUMUYECKOU
TEXHOJIOTHH,

OnTumu3zanus XMMHKO-TEXHOJIOTMUYECKUX MPOIIECCOB,

JlononHUTENbHBIE TJ1aBbl MATEMATHKH,

NudopmarnmonHbie TEXHOJIOTHU B 00pa30BaHNH,

Teopust IBETHOCTH U CBOMCTBA (hOTOBO30YKICHHBIX COCTOSHUM,

. Teoprss XMUMHUYECKHUX IMPOILIECCOB TEXHOJIOTUU MPUPOJHBIX SHEPIrOHOCUTENEH U YIIEepOIHBIX

MaTepUaJIOB,
['omoreHHsIil KaTajin3 B TEXHOJIOTHUH OCHOBHOTO OPTaHMYECKOI0 CUHTE3a,

MexaHu3Mbl XUMHUYECKUX PEAKLUN B PsIAYy apOMAaTUUYECKUX COEIUHEHUM,

XUMUS ¥ TEXHOJIOTHS YTIIEPOAHBIX HAHOMATEPHAJIOB,

TexHoNorus MPOTyKTOB OCHOBHOTO OPTaHUYECKOTO U HEPTEXUMUIECKOTO CUHTE3a,
®oToHNKa XpOMO(DOPHBIX COETMHEHUH,

IIpoekTupoBaHue anmapaToB NPUPOJHBIX SHEPrOHOCUTEIEH U YIJIEPOAHBIX MAaTEPHUAIOB Ha
OCHOBE MaTEeMaTHYSCKHX MOJICNICH,

CoBpeMeHHBIE TEXHOJIOTUH OCHOBHOTO OPTaHUYECKOTO U He(hTEXMMHUECKOTO CHHTE3a,
DU3NKO-XUMUYECKHE METO/IbI UCCIICIOBAHUS OPTAHUYECKUX COCTMHEHUH,

['nOkue MeToIbI aHANTN3a B TEXHOJOTHYECKHIX MCCIEOBAHMSIX IPUPOJIHBIX YSHEPTOHOCUTENEH
Y YTJIEPOJAHBIX MaTEPUAJIOB,

Du3NKO-XUMHUYECKHE METOAbI aHAIM3a B TEXHOJOTMUYECKUX HCCICIOBAHUIX,
MaremaTrnueckoe MOJCIIMPOBaHUE MPOLIECCOB TOHKOTO OPraHUYECKOTO CUHTE3a,
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22.
23.
24.
25.

26.
217.
28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

OCHOBHOE U BCIIOMOTaTeIbHOE 000PYI0BaHUE B TEXHOJIOIMH IIEpepabOTKU TOILINBA,
[TpoexTrpoBaHKE MPOLIECCOB OCHOBHOT'O OPTaHMYECKOTO U HEPTEXMMHUYECKOTO CHHTE3a,
[IpumeneHnue KkpacuTesneu,

Texnonornueckue pacuersl B CAIIP 11 npoekTupoBaHMs IIPOLIECCOB TEXHOJIOTMU
IIPUPOJHBIX SHEPrOHOCUTEIIEN U YIIIEPOAHBIX MaTEPUAIIOB,

I'eTeporenHslii KaTaJlu3 B TEXHOJIOTUU OCHOBHOI'O OPTaHUYECKOr0 CUHTE3a,
CynpamornekyssipHasi XUMHsI HAHOPa3MEpPHBIX 00BEKTOB,

[TporpeccuBHBIE TIOX0/1bI KOMIUIEKCHOM nepepadoTku coequnenuit Cl+,

CuHTe3 U aHaIU3 TEXHOJIOTHYECKUX CXEM OCHOBHOI'O OPraHMYECKOro U He(TEeXUMHUYECKOro
CUHTE3a,

XUMUS FeTepOLUKINYECKUX COETMHEHNUH,

Hay4Hble 0OCHOBBI IOCTPOEHMS SKOTEXHOJIOTUH,

[TpuxnanHas KBaHTOBask XUMUS,

Y4eOHast MpakTUKa: HAYYHO-HUCCIIEAO0BATENbCKasi padoTa (MONIydYeHHE MEePBUYHBIX HABBIKOB
HAY4YHO-HUCCIIEJ0BATEIbCKOM paboThl),

[Tpon3BoACTBEHHAS MPAKTUKA: HAYYHO-HUCCIIEIOBATEIbCKAs padoTa,

Beinonnenue, noAroToBka K nNpoLeaype 3alUThl U 3alUTa BHITYCKHON KBaTH(pUKaLMOHHOM
paboThl,

[TpodeccrnonanbHO-OPUEHTUPOBAHHBIM HHOCTPAHHBIN S3BIK,

Hayunas nyOnunucruka,

Bxomsammx B OOIl mo wnHampaieHuto mnoaroroBku 18.04.01 Xummuyeckasi TEXHOJIOTHS,
marucrepckass mporpamma  «TexHosiorusi HedTera3oXMuMuH, OPraHUYecKOro CHUHTE3a M
YIJIEPOAHBIX MATEPHAJIOBY», BBINOJIHCHbI B BHUJC OTICIBHBIX JOKYMEHTOB, SIBIISIOIIUXCS

HeoTheMIIEMOH YacThio ganaoil OOIT.
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