4.4 AuHoTanuM padoyux NMPpoOrpamMm JUCHUIINH
4.4.1 IucuMnJuHbI 00s13aTe/IbHOI YyacTH (0a30Basi 4acTh)

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUIIMHBI
«®@unocodckne npodaembl Hayku U Texuukn» (b1.5.01)

1 Hdeab AUCHUILUIMHBI — TIOHUMAaHUE aKTYaJIbHBIX (UIOCOPCKUX U METOJI0JIOTHYECKUX
npobieM HaykM M TeXHMKH. JlucuuruimHa HampaBieHa Ha TO, 4YTOOBI C(HOPMYIHpPOBATH
MPEJICTABICHUS] O TUHAMHUKE U CTPYKTYpe COBPEMEHHOI'O COCTOSIHUS TEXHHUYECKOTO U XHUMHKO-
TEXHOJOTMYECKOIO  3HAaHUA; O  3aKOHOMEPHOCTAX M TEHACHUUSAX  CTAHOBJICHHUS
MEXIUCUUIUIMHAPHOTO €AMHCTBA XHUMHYECKHX, TEXHHUYECKHUX, XUMHKO-TEXHOJIOTUYECKUX,
€CTeCTBEHHOHAYYHBIX W TYMAaHHUTapHbIX HayK; 00 OCHOBHBIX JIOTHKO-METOJOJOTHYECKUX
INPUHIIMIIAX U OCHOBaxX (puiococKo-MEeTOAOIOTHYECKOr0 aHAIM3a TEXHUYECKOTO U XHUMHKO-
TEXHOJIOTMYECKOI'0 3HAHUSA; O CUCTEME HAyYHBIX METO/IOB BBICOKMX TEXHOJIOIMH, XMMHYECKOIO
U3MEpPEHUs] M WHHOBALIMOHHBIX MOJXOJOB JJIsi BBHINOJHEHHS HAyYHO-HCCIIENOBATEIbCKUX U
OTBITHO-KOHCTPYKTOpcKUX padoT (HUOKP) B TeXHUKE 1 XUMUYECKON TEXHOJIOTHH.

2 B pe3yabraTe uU3yYeHHsl JMCUMILUIMHBI OOy4YawlnMiicsi 1O mNporpamMme
MArHCTPATyPbI J0JIKEH

Obnaoams cnenyromumu oomekynbTypHbiMa (OK) u obmenpodeccruonansasiMu (OITK)
KOMIIETEHIIUSIMHU:

—  CIOCOOHOCTBIO K A0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

— CHOCOOHOCTBIO  COBEPIICHCTBOBAaTH W  pa3BUBaTh CBOM  HMHTEIUIEKTYaldbHBIA U
OOLIEKYJIbTYpHBIM YPOBEHb, IOJy4yaTh 3HAHUS B 00JACTH COBPEMEHHBIX IMPOOJIEM HayKH,
TEXHHKH U TEXHOJOTHH, T'YMaHUTAPHBIX, COLUAIBHBIX U SKOHOMUYeCKHX Hayk (OK-4).

3nameo:

—  OCHOBHBIC HayYHbIE IIKOJIbI, HAPABJICHHUS, TAPAAUTMBbI, KOHIIETIIUU B (PUIOCOPHUH TEXHUKU
U XUMUYECKON TEXHOJIOTUH;

—  (QmI0cOPCKO-METOAOIOTUYECKHE  OCHOBBI ~ HAayYHO-TEXHHYECKHX W HHKCHEPHO-
TEXHOJIOTUIECKUX MPOOIIEM;

— pa3BUTHE TEXHUKU U XUMHUECKUX TEXHOJIOTUH B COOTBETCTBUU CO CTAHOBJICHHEM
JIOMHTyCTPHAJIBHOTO, MHIyCTPHAJIBHOTO, IIOCTUHAYCTPUAIBLHOTO IIEPUOI0B PA3BUTHSI MUPA.

Ymemn:

— npumenats B HUOKP kareropun ¢punocopuu TEXHUKM U XUMUYECKUX TEXHOJIOTHI;

—  AQHAJIM3MPOBATH PUOPUTETHBIC HAIPABICHUS TEXHUKN U XUMUYECKUX TEXHOJIOTH;

— JIOTMYECKHM IOHMMATh M HCIOJIb30BaTh JOCTH)KEHHUE HAYYHO-TEXHMUYECKOTO Iporpecca u
[JI00aNBbHBIX MPOOJIEM LUBUIM3ALUHU, NMPAKTUYECKH HCIOIb30BaTh MPUHIUIBI, HOPMBI U
IIPaBHJIa DKOJIOTUYECKOM, HAYYHO-TEXHUYECKON, KOMIIBIOTEPHOM 3TUKH;

—  KPUTHYECKH aHAIU3HPOBATh POJIb TEXHUYECKOI'O M XMMHUKO-TEXHOJOTUYECKOT0 3HAHUS TIPU
PELIeHNH SKOJIOTHYECKUX Mpo0IeM 0€30NaCHOCTH TEXHUKU U XUMUYECKUX TEXHOJIOTHIA.

Braoems:

—  OCHOBHBIMH MOHATHAMHU QHIOCOPHUN TEXHUKU U XUMHUECKON TEXHOJIOTHH;

— HaBbIKaMHU aHaiu3a (QuiIocockuxX MNpodiIeM TEXHUKH, HAyYHO-TEXHUYECKOrO 3HAHUS U
WHXEHEPHOU e TeIbHOCTH;

— crnocobaMy KPUTHUYECKOTO aHAJIM3a TEXHUKU W €€ MHHOBAIIMOHHBIX METOJIOB HAay4YyHOI'O
uccieoBaHus, mnoucka ontuManbHbiX pemeHuid HUOKP B TexHuke M XUMHUYECKOM
TEXHOJIOTHH;

—  NpueMaMu MyOJIMYHBIX BBICTYIJICHUN B IOJIEMUKE, TUCKYCCUH MO GHIIOCOPCKUM ITpodiemam
TEXHUKHU ¥ TEXHUYECKOTO 3HAHUS.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Mooyne 1. Mecmo mexHuKku u mexHu4ecKux HayK 6 KyJabmype Yyusuiu3ayuu.

Ounocousi TeXHUKH, ee npeaMeT u mnpobiemHoe mnojie. dunocopuss TEXHUKH B
COBPEMEHHOM 00111eCcTBe, €€ (QyHKIHU.



[Mpenmer ¢unocopun TEXHUKH: TEXHUKA KaK OOBEKT M KaK JEATENbHOCTh. Duiocodus
TEXHUKHU: TMpeAMeT U MpobieMHoe Tmosie. Tpu  acmekra TEXHUKU: HMHXKEHEPHBIH,
AHTPOIIOJIOTUYECKUH M couManbHbli. TexHuka Kak crenuduueckas ¢Gopma KyJIbTypBbIL.
HcTopuueckre COMUOKYIbTYpHBIE MPEANOCHUIKA BbIACICHUS TEXHUYECKOM NpoOIEeMATHKU U
dopmupoBanus ¢unocopun TexHUKU: (HOpPMUPOBAHHE MEXAHUCTHYECKOM KapTHUHBI MHDA,
HAyYHO-TEXHUUYECKas PEBOIIOIMS, HAYYHO-TEXHUUYECKUN MPOrpecc U CTPEMUTEIbHOE pa3BUTHE
TEXHOJIOTHi 1nocie BTopoil MUPOBOM BOVHBL.

Mooynv 2. Texnuxa u Hayka 8 ux 63aumMoOmMHOUEHUU.

TexHuka ¥ Hayka Kak CIOCOOBI CaMOpeali3allid CYIIHOCTHBIX CHJI U BO3MOXKHOCTEH
yenoBeka. Hayka u TexHuka. COOTHOIIEHHE HAyKHM M TEXHUKU: JIMHEHHAs W SBOJIOIMOHHAsS
Mozenu. Tpu cranuu pa3BUTHs B3aMMOOTHOLIEHMM HAayKM W TEXHUKU. MIHCTUTyLMOHaANbHAs U
KOrHUTHUBHAs JuddepeHuuranus chep HAyKd W TEXHUKH U (HOPMHUPOBAHHE TEXHHUECKOM
opuentanuu B Hayke (XVII — XVIII BB.). Hauano cupeHTH(QHUKAIIMN TEXHUKH ¥ UHTCHCHUBHOE
pPa3BUTHE TEXHUKH B TIEPHO/T TpoMbITIeHHOH peBotonnu (koHer X VIII — neppas monoBuna XIX
B.). CucremaTnueckuii B3aMMOOOMEH 1 B3aUMOBIIMSHHUE HAYKU M TEXHUKHU (BTOpasi osioBuHa XI1X
— XX B.). CraHoB/IeHHE U Pa3BUTHE TEXHUYECKMX HAYK KJIACCHYECKOI0, HEKJIACCHYECKOIro U
MIOCTHEKJIACCUYECKOI'O TUIIOB

Bo3HukHOBEeHHE MHXEHEPUU KaK MPOPECcCHH OCHOBHBIE MCTOPHUUECKHUE ITAIbl Pa3BUTHUS
UHXEHEPHOU JeITEeNbHOCTU. TexHHMYecKkHue HayKu U METOJOJIOTHS Hay4yHO-TEXHUYECKOU
JESITEIIbHOCTH.

Mooynv 3. Ocnosnbie memoodonocuueckue no0Xo0vl K HOHUMAHUIO CYUWHOCIU MEXHUKU.

OcHoBHble (punocockre KOHIENINA TEXHUKA. AHTPOIMOJIOTMYECKUN MOAXO0A: TEXHUKA
kak opranompoekiusa (3. Kamm, A. T'eneH). DK3UCTCHIMAIMCTCKUN aHAINW3 TEXHUKHU
(M. Xaiinerrep, K. fcnepc, X. Optera-u-I'accer). AHaIN3 TEXHUUYECKUX HAYK M MPOCKTHUPOBAHUS
(IT. Darensmeiiep, ®@. Jleccaysp). MccrnenoBanne conuaibHBIX (YHKIMA ¥ BIUSHUN TEXHHKWY;
TeopHsl TEXHOKPATHH U TeXHOTeHHOM nuBunu3anuu (XK. Dmrons, JI. Mamdbopn, Opankdyprckas
mkoia). X. CKonmuMoBCKH: pritocopust TEXHUKHU Kak prtocodus yenopeka. Puinocopust TEXHUKA
u uaeu unausuayanuu JK. Cumoniona. BzaumootHomenus punococko-KyIbTypoIOrHiecKoro
¥ HH)KEHEPHO-TEXHOKPATUYECKOTO HANPABIICHUH B (GHUIIOCODUN TEXHHUKH.

OcHoBHbIE ITPO0OJIeMBbl COBpeMeHHON (punocopuu TexHUKH. COLMOIOTUS U METOOTIOT s
MPOEKTUPOBAHUS U MHKEHEPHOH J1eATeNbHOCTH. COOTHOIIEHHE AECKPUTITUBHBIX U HOPMaTHUBHBIX
TEOpuil B Hayke O KOHCTpyupoBaHuu. KuOepHeTHKa U MOAETUPOBAHHWE TEXHUYECKUX CHCTEM
OTHKa U OTBETCTBEHHOCTh WH)KEHEpa-TEXHHUKA: pacIlpe/ieIeHue U Mepa OTBETCTBEHHOCTH 3a
TEXHOTEHHBIN 3Konorudeckuii ymep6. IlcuxoconuansHoe BO3AEHCTBHE TEXHUKM U 3THKA
yIpaBiIeHUs.

BbicOKME TEXHOJIOTMHM, XUMHUYECKOE H3MEPEHUE W HWHHOBALMOHHBIE IOAXOABI JUIA
BeimosiHeHUsT HOKP B XuMuu 1 XUMHYECKOW TEXHOJIOTHH.

4 O0beM yueOHOi T CHMIJIMHBI

o B 3agyernbix | B akazem.
Bunel yue6HoI paboTh
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4,0 144
Kounrakrnas pa6ora (KP): 1,5 54
Jlexiuu (Jlek) 0,5 18
[Tpaktryeckue 3anstus (I13) 1,0 36
CamocrositesbHas padora (CP): 1,5 54
JK3aMeH
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 (36)




N B 3auernsix | B acTpoHOM.
Bunsl yueOHol paboThI

eIMHUIIAX yacax

O0masi Tpy10eMKOCTh JIMCIUIJIMHBI 10 Y4eOHOMY IJIAHY 4.0 108
Kounrakthas pa6ora (KP): 15 40,5
Jlexumu (Jlek) 0,5 13,5

IIpakTnueckue 3ansatus (113) 1,0 27
CamocrositesbHas padora (CP): 1,5 40,5

9K3aMeH
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 27)

AHHoOTauus padoyeii nporpaMMsbl IMCHUTLIHHBI
«Teopernyeckue u IKCNePUMeHTAIbHBbIE MeTOAbI B xumun» (b1.5.02)

1 Ileab AUCHUMIVIMHBI — TIOJYYEHHE 3HAHUH OOydaloUMMHUCA OO0 OCHOBHBIX
TEOPETUYECKMX U OSKCHEPUMEHTAJIbHBIX METOJaX MCCIEJOBAHUS 3JIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJ M MEXaHM3MOB XMMHYECKHX PEaKIMH, YCBOCHHE (PU3NYECKUX OCHOB, MPHUHIUIIOB H
IpaHUI] IPUMEHUMOCTH 3TUX METOJIOB, a TakKe (POPMUPOBAHHUE HA OCHOBE MOJIyYEHHBIX 3HAHUN
NPAaKTUYECKUX HABBIKOB U MX UCIIOJIb30BaHUE B POPECCHOHATHLHOMN IEATELHOCTH.

2 B pe3yabraTe H3yYeHHMs JUCHMIUIMHBI oOydapummiics 10 mnporpamme
MAaruCTPATypPhI A0JIKEH |

Obnadamy caenyroumu oouekynsTypasiMu (OK) u obmenpodeccuonansubiMu (OITK)
KOMITETEHITHSMHU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CAMOPEAIM3ALUHU, HCIOJIB30BAaHUIO TBOPUYECKOTO
noreniuana (OK-3);

— CIOCOOHOCTBIO  COBEpILIEHCTBOBaTbH W  pa3BUBaTb CBOM  MHTEJUIEKTYalbHBIH U
OOIIEKYNbTYpHBI yPOBEHbB, MONIyYaTh 3HAHHUA B OOJACTH COBPEMEHHBIX IMPOOJIEM HAYKH,
TEXHUKHU U TEXHOJIOTHH, T'YMaHUTAPHbBIX, COLHATBHBIX H dKOHOMUYecKkuX Hayk (OK-4);

—  CIMOCOOHOCTBIO K MPO(ECCHOHAIBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METO/aM HCCIICOBAHMS, K M3MEHEHUIO HAYYHOTO W HAYYHO-TIPOM3BOJCTBEHHOTO MPOQHIIsL
cBoeil mpodeccronansHoit aestenbHocTr (OK-5);

— CIOCOOHOCTBIO Ha TMPAKTUKE HCIOJb30BAaTh YMEHUS ¥ HAaBBIKK B OpraHU3aldd
UCCIIeI0BATEIbCKUX U MPOSKTHBIX padoT, B yrpasieHuu kosuiekTuBoM (OK-7);

—  CIIOCOOHOCTBIO HAaXOAWUTh TBOPUECKUE PELICHHs COLMAIbHBIX U NMPO(hEeCCHOHAIBHBIX 3aj1ad,
TOTOBHOCTBIO K IPUHSTHIO HeCcTaHAapTHBIX perrenuit (OK-8);

— TOTOBHOCTBIO MCIIOJIb30BaTh METO/bl MAaTEeMaTHYEeCKOTO MOJICIMPOBAHUS MaTepUAIOB U
TEXHOJIOTUYECKUX  IPOLECCOB, TOTOBHOCTbIO K  TEOPETUUYECKOMY  aHaJIu3y |
IKCIIEPUMEHTAILHOMN MpOBepKke TeopeTndeckux runore3 (OITK-4).

3namy:

—  OKCIIEPHMEHTAJIbHBIE METOJbI HCCJIEIOBAHUS DJCKTPOHHOM CTPYKTYpbl MOJEKYT U
MEXaHU3MOB XMMUYECKHX PEaKIii;

— OCHOBHBIE€ KBAaHTOBO-MEXaHMUYECKHE METOJbl, MCIIOJb3yeMble Uil pacdyera (U3HKO-
XMMHUYECKHX CBOMCTB BEIIECTB M IPOTHO3UPOBAHUS IMyTEH XMMHUYECKHUX MPEBpaLICHUH,
TPaHUIIBI KX IPUMEHUMOCTH M UCTIOIb3yeMbIe TIPUOIIMKCHUS

— TPUHLOMIIBI ¥ YCJIOBUS NPUMEHEHUS TEOPETUYECKHX M JKCIEPHUMEHTAIBHBIX METOAOB Ha
IPaKTHKE.

Ymemn:

—  aHaJIM3MPOBATh PE3YJbTaThl KBAHTOBO-XMMHUYECKHX PAcu€TOB MOJEKYJ, IPOBOIUTHh Ha UX
OCHOBE pacyeT MapaMeTpoOB DJIEKTPOHHOH CTPYKTYpPbl U HMHJEKCOB pPEaKIMOHHOM
CHOCOOHOCTH,

—  TPUMEHATh Ka4eCTBEHHbIE METOJbI TEOPUU MOJEKYJISIPHBIX OpOUTANe U MpeACTaBIeHUs O
CUMMETPUM JUISI OLIEHKU DJEKTPOHHOW CTPYKTYphl M PEAKIMOHHOM CIHOCOOHOCTH



COEIMHEHMH, a TAKKE UHTEPIPETALUH CIIEKTPAIbHBIX XapAKTEPUCTHK;

— IPOBOAMTH OKCIIEPUMCHTAIBHBIE HCCIECIOBaHMS 10 3aJaHHOW METOJUKE, IPHMEHATH
OCHOBHBIE 3aKOHbI XUMUHU B CBOMX TEOPETUUECKHUX U3bICKAaHUSIX.

Braoemu:

—  TEOPETHUYECKUMH IPEICTABICHUSIMH B 00JACTH ONTHUYECKOH 3JIEKTPOHHON CHEKTPOCKOIUH,
AIIEKTPOHHON TPAaHCMHCCHOHHOW CHEKTPOCKONUH, (POTOINEKTPOHHOUW CHEKTPOCKOIUU |
JNEKTPOXUMHUYECKUX METOI0B aHAJIN3a,

—  METOJOJIOTHEeH BBIOOpa MeToJa HCCIENOBaHHMA U CHOCOOHOCTBIO — pa3pabaThiBaTh
TEOPETUYECKHE MOJIEIH, TTIO3BOJISIOLINE OOBSICHIATh IKCIIEPUMEHTAIBHBIE PE3YIIbTATHI;

—  IpejacTaBlIeHUEM O (popMe U3II0KEHUS pe3yIbTaTOB UCCIEI0BAaHUM B HAYYHBIX TyOJINKALIUAX.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Beenenue. Teopernueckue M SKCIEPUMEHTAIbHBIE METOIBI HAaY4YHBIX MCCICIOBAaHUMN.
MeToapl ycTaHOBIIEHUSI CTPOCHHSI U COCTaBa COCIMHEHUM, METObI UCCIIEIOBAHMS YIEKTPOHHON
CTPYKTYpbI MOJIEKYJI 1 MEXaHU3MOB XUMUYECKUX peakiuii. KBaHTOBO-XMMHUECKHUE PACUETHI.

AHanus >JIEKTPOHHOM CTPYKTYpbI MOJIEKYJ METOJAaMU KBAaHTOBOW XuUMHHM. OCHOBHBIE
IPUHLMIIBI KBAHTOBO-MEXAHUUYECKOI'O ONMCAaHUS aTOMHO-MOJIEKYJISPHBIX cucTeM. BonHoBoe
ypaBHeHue lllpeaunrepa uis MOJEKY/Ibl, U METOJbl €ro NpuOIMKEeHHOro peuieHus. CrnocoObl
MIOCTPOEHHUS BOJHOBOW (PYHKIIMM MOJIEKYJIbI: METOJI BAJIGHTHBIX CBSI3€H U METOJI MOJIEKYJSPHBIX
opburaneil (OCHOBHbIE UJEH, JOCTOMHCTBA U HenocTaTku). [Ipubnukenus, ucnonb3yemble npu
pelIeHNr  BOJIHOBOTO  YpaBHEHHs: aguabaTmueckoe, omHodnekTpoHHoe, MO JIKAO.
BapuanuonHnslii meron Putna, cucreMa BapuHalMOHHBIX YpaBHEHMM. MeTox MOJIEKYyJISpHBIX
opouraneir Xrokkens (MOX), ero cyTb U pojib B TEOPHH XUMHUYECKOW cBs3H. | 'paduyeckoe u
YUCIEHHOE  IPEACTaBICHUE  pe3ysbTaToB  pacyera.  (CBs3plBarolMe,  paspbIXJIIOLIUE,
HecBsi3bIBaroLue U BbIpoXkaAeHHbIe MO. Pacuer napamMeTpoB 31€KTPOHHOU CTPYKTYPbl MOJIEKYJI.
bonee crporme, uwem wmeronq MOX, KBaHTOBO-XMMHYECKHE METOABI, YYUTHIBAIOLIUE
B3aMMOJICHCTBUE 3JEKTPOHOB. lloHATHE O NOTYIMIUPUUECKUX METOJaX, OCHOBAHHBIX Ha
npubmmkennun  Xaprpu-Poka (MNDO, AM1, PM6 u ap.). Meroasl ab initio. Merox
¢yukuonana miaotHoctu (DFT). Mepapxust pac4eTHbIX METO/I0B KBAHTOBOW XHUMMH.

Metoa Bo3MylIeHUs: MoseKyssapHbIX opoutaneit (BMO). Ilonb3a Teopun Bo3MyIIeHUMH
IpU pelIeHuH XUMHUYecKux 3anad. Tumbl nepekpbiBanus AO u MO. BzaumopeiicTBue nByx
opbuTaneil, BO3MyIlIEHUE IEPBOIO U BTOPOrO MOpPsAKA, KOJIMYECTBEHHAs! OLEHKA PaCILeIIeHUs
YPOBHEW JHEPrMM Ha OCHOBE BAapHALMOHHOIO METOJA. BiMsHMe CUMMETpHUM, 3aCEIEHHOCTH U
OTHOCHUTENBbHOM »Hepruum cmemmuBaronmxcs MO (AO) Ha pe3ynbTaT B3auMOJIEHCTBHUS.
TpexopburansHoe B3aumoaeilictBue. [loctpoenne n-MO nTUHEHHBIX NOJUEHOB, CUMMETPHUS U
y3n0BbIe cBolicTBa. MO ammunbHoi cuctemsl. [Toctpoenue 6-MO (Ha nmpumepe monekyisl CHa).

OKClepUMEHTAJIbHBIE ~ METOJbl ~ M3YYEHUS  DJIEKTPOHHOW  CTPYKTYpPhl — MOJIEKYII,
NO3BOJIAIOIIAE  IIPOBOAWTH  OLIEHKY  aJEKBAaTHOCTM  KBAHTOBO-XMMMUYECKHX  pPacyeTOB.
@OTO’IEKTPOHHASA ~ CIEKTPOCKONMHMS.  DJEKTPOHHAsT  TPAHCMUCCHOHHAs  CIEKTPOCKOIIHSL.
[ToreHnMan MOHM3ALMM U DJIEKTPOHHOE CPOACTBO, TeopeMa KynMeHca. DIIEKTpOXMMUYECKUE
METO/IbI.

OnexkTpoHHass aOcopOLMOHHAs crekTpockonus. llormomieHne 3IeKTPOMAarHUTHOTO
u3nyyeHus: BemecTBOM. COCTaBISIIOIIME TOJHOM SHEPrUU MOJIEKYJ, U COOTHOIIEHHE MEXIY
YPOBHSIMU BpaIllaTeIbHOM, K0J1eOaTeIbHON 1 3JIEKTPOHHON SHEPIMH OCHOBHOT'O ¥ BO30YKICHHBIX
cocrossanii. Kouurypanus 3JeKTpOHHO-KOJIEOATeTbHBIX YPOBHEH OHEPTrUM, TIOHATHE O
MOBEPXHOCTU MOTEHIMAIBHON »Hepruu. Kiaccuueckoe M KBaHTOBO-MEXAHHYECKOE OINMCAHUE
KoJieOaHMil IByXaTOMHOU MOJIEKYJIbI. Y paBHeHHEe Mop3e. OreHKa 3aceIeHHOCTH KoJie0aTeTbHBIX
YpOBHEW MOJIEKYN IMpU KOMHaTHOM Temmeparype. [Ipunuun @panka-Kongona u ¢opma mnosoc
MOTJIOUICHUS B 3JIEKTPOHHBIX CIEKTpax.

CumMetpust MoJieKysl. XapakTepUCTHUKU OCHOBHBIX Ipymnn cuMMeTpuu. HempuBoaumbie
npeJicTaBlIeHus ToueuHol rpynmsl. [Ipsmoe npousBeaenue npeacraBieHnil. OTHECEHUE MOJIEKYJT
K TOYeuHbIM Tpynnam. OnpezeneHrne CAMMETPUN OpOUTaIeld U COCTOSTHUM.



OOmiee paccMOTpeHHME 3JIEKTPOHHBIX THepexoaoB. llopsmok pacnonoxenus MO u
OCHOBHBIC THUIIBI 3JIEKTPOHHBIX MEPEXOJ0B B MOJEKYyJaX OpraHMYeCKUX XpoModopoB
(momenknatypa Kamm). XapakrepHsie 0co0OEHHOCTH NoJI0C N—7* U 7—7* mepexo10B U MoJI0C
BHyTpHUMOJIeKysipHOro niepeHoca 3apsaa (ICT). DnexkTponHble KOHPUTYpAITUU U AJICKTPOHHBIC
cocrosiHus. CIUHOBBIE XapaKTEPUCTUKU MHOTO3JEKTPOHHOM cuctempl. CHHIVIETHBIE U
TPUILJIETHBIE  COCTOsIHUS. KBaHTOBO-XMMHYECKMH pacdeT dSHeprud  (HOoTOBO3OYKICHMUS.
Kondurypannonnoe B3auMoIeiiCTBUE IEPEXOJIOB.

DJNEeKTPOHHBIE NEPEXObl B 3JIEKTPOHO-IAUIIOIBLHOM HPUOIMKEHUH. DKCIIEPUMEHTaIbHAsS
OLICHKa BEpOATHOCTH IepexonoB. Cuna OCHMWILIATOpPA, JAMIIONbHBIA MOMEHT IEepexoja.
[Monspuzanus nepexonos. [IpaBuna or6opa Mo CrnuHy, IO CUMMETPUM U IO MEPEKPHIBAHUIO.
[IpumeHeHHne TeOpUM TpPYNI Ui OLEHKH pa3pelIeHHOCTH/3alPElIeHHOCTH Tepexoia 1o
CUMMeTpUU. BnusHue cnuH-opOUTaIbHOIO U BUOPOHHOIO B3aUMOJEHCTBUI HA MHTEHCUBHOCTh
I10JIOC B 3JIEKTPOHHBIX CIEKTPax MOIJIOIIEHUS.

MHorogotonHoe noriouieHne. KBaHTOBo-MexaHH4eckass MOJENb IpOLEecca, €ro 0co-
OeHHOCTH (IIO CPaBHEHHUIO ¢ OAHO(GOTOHHBIM) M SKCIIEpUMEHTalbHOE HabmoneHue. CedyeHue
MHOTIO()OTOHHOT'O IOIJIOIIEHUS, IPUMEPBI CIEKTpoB. [IpenmyIiecTBa MCHONIb30BAHUSA IBYX(O-
TOHHOTO BO30YXIEHUS BO ()IIyOPECLHIEHTHONH MUKPOCKOIIMH KJIETOK U MEIUIIMHE.

Teopernueckne U SKCIEPUMEHTAIBHBIE METOJbI MCCIENOBAHUS MEXaHU3MOB DPEAKLUI:
UACHTU(DUKAIMS TPOMEKYTOUHBIX MPOJYKTOB, KUHETUYECKUE HCCIEAOBAaHUSA, METOJ] MEUEHBIX
aTOMOB, CIIEKTPOCKOIIHS, CTEPEOXUMHUYECKNE KPUTEPUH, BIIUSIHUE 3aMECTUTEIIEH U PACTBOPUTEIIS,
KBaHTOBO-XMMHUYECKHE pacueThl IOBEPXHOCTEN MOTEHIMAIBbHOM sHEpruu. Teopus nepexogHoro
cocrosHus. KoopnuHnara u sHeprerudeckuil npoduiis peakunu. CBoOO HAs SHEPrusi, SHTAIbIIUSA
U SHTpoIus akTuBauuu. [IoHsATHE 0 KNHETUYECKOM U TEPMOJIMHAMUYECKOM KOHTPOJIE PEAKLIUM.
ITocrynar Xsmmonpa. Kunernueckue ypaBHEHUs OCHOBHBIX THIIOB peakuuil. Merton
CTaIlMOHAPHOI0 COCTOSIHUSA (MpuHIMN bonenmrelina).

OMOUpUYECKUH  (IKCTpATepMOAMHAMUYECKUH) TOAXOA K OLIGHKE peaKMOHHOU
cnocobHocT. KoppensaunonHble ypaBHEHUS, IPUHIIUI JINHEHHOCTH CBOOOJHBIX SHEpruil ' mooca.
VpaBuenue ["'ammera. KoHcTaHThI 3aMecTUTENEl U KOHCTAHThI PEaKIMid, UX 3HaK U aOCOJIFOTHAs
BenmunHa. Crepuueckue 3QdexTol. YpaBHenue Tadra.

KBaHTOBO-XMMHUYECKUH aHAIN3 PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKHX COEIMHEHHH.
Nupexkcsl  peaknnoHHOM — crocoOHOCTH.  [IpuOnuxeHue — JOKaiM3aluu, MPUOKEHHE
U30JIMPOBAaHHON MOJEKyNbl. MeToJ TpaHU4YHBIX opOuTaned. 3apsaoBbli M OpOUTATBHBIN
KOHTPOJIb OpraHUyYecKux peakuuil. YpaBHeHue Kitonmana. KoHuenmmsi KECTKMX W MSATKHX
KHCIOT ¥ OCHOBAaHMM, €€ HCIOJb30BaHUS I KAa4eCTBEHHOI'O IPEICKA3aHMs HaIpPaBICHUN
peakuuii 3NeKTPOUIBHOIO 3aMElIeHUs] B apOMaTUYECKOM pANy, dJIEKTpO(QUIBLHOTO H
HYKJI€O()UIBHOTO MPUCOEIUHEHHS B HEHACBIILIEHHBIX CUCTEMAX.

4 O0bem yueOHOH THCHHMIIINHBI

. B 3ayernbix | B akanem.
Bunsl yueOHol paboThl

eIMHHIIAX Jacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 108
KonrTaktHas padora (KP): 1,0 36
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 0,5 18
Camocrositesannas pa6ora (CP): 1,0 36
CaMoCTOSITENbHOE N3YUYEHUE PA3AETIOB TUCIUILIMHBI 1,0 36
JK3aMeH
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 (36)

B 3auernsix | B acTpoHOoMm.
eAMHUIAX yacax

O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 3,0 81

KounraktHas pa6ora (KP): 1,0 27

Bunsl yueOHoI paboThI




Jlexumu (Jlek) 0,5 13,5
[Tpaktuueckue 3ansatus (I113) 0,5 13,5
CamocrositesbHas padora (CP): 1,0 27
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCIUIIINHBI 1,0 27
JK3aMeH
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 1,0 @27)

AHHOTauus padoyeii nporpaMMsbl M CHUTILIHHBI
«/lenoBoii nnocTpanublii 1361K» (b1.5.03)

1 Heap DMCHUIUIMHBI — TIpUOOpeTeHHE 00YJarOMUMHUCS 00Iel, KOMMYHUKAaTUBHOW M
npopeCCHOHATBHON KOMIIETCHIIMH, YPOBEHb KOTOPHIX Ha OTAEIbHBIX JTamax sI3bIKOBOM
NOJATOTOBKHM TIO3BOJIIET HMCHOJB30BaTh WHOCTPAHHBIA S3BIK Kak B MpodecCHOHANbHOM
NeSITEIbHOCTH B cdepe 1e710BOro oOLIeHUs, TaK U AJIA LieJeid caMmooOpa3oBaHusl.

2 B pe3yabraTe H3yYeHHMs JUCHMIUVIMHBI oOydawummiics 10 mnporpamme
MarucTpaTyphbl 10JKeH:

Obaaoams cnenyromumu oomekynbTypHbeIME (OK) u obmenpodeccrnonansabiMu (OITK)
KOMIIETEHIUSAMU:

— CIOCOOHOCTBIO  COBEpIIEHCTBOBAaTH U  pa3BUBaTb CBOM  MHTEIUIEKTYaJbHBIH U
OOIIEKYIbTYpHBI YpOBEHb, MOIy4aTh 3HAHMUS B 00JACTH COBPEMEHHBIX MpOOJIEM HayKH,
TEXHUKHU U TEXHOJIOTHH, F'YMaHUTAPHbBIX, COLUATIBHBIX M dKOHOMHYecKuX Hayk (OK-3);

— CIIOCOOHOCTBIO Ha TMPAKTHKE HWCIOJIh30BaTh YMEHUS W HAaBBIKK B OpraHU3aIllUH
MCCIIC/IOBATEIbCKUX M MPOSKTHBIX PadoT U B yrpasieHur KoiuiekTuBoM (OK-5);

—  TOTOBHOCTBIO HCIIOJIb30BATh MTPABOBBIC M STHUECKUE HOPMBI IIPU OLIEHKE MOCIIEICTBUI CBOCH
npoeCCHOHATPHON JICATENIbHOCTH, TpPH pa3pabOTKe W OCYIIECTBICHUH COIMAIBHO
3Ha4YUMbIX TpoekToB (OK-6);

— TOTOBHOCTHIO K KOMMYHHKAIlMM B YCTHOW M THCBMEHHOH (opmMax Ha pPYCCKOM W
WHOCTPAHHOM SI3bIKaX JJIsl peleHus 3a1a4 npodeccuonanbroi aestenbroctu (OITK-1);

—  TOTOBHOCTBIO PYKOBOJIUTH KOJUIEKTUBOM B c(epe cBoei nmpodeccuoHanbHOM AeATebHOCTH,
TOJIEPAaHTHO BOCIIPMHMMAs COLMAJIbHBIE, ATHUYECKHUE, KOH(DECCHOHANbHBIE U KYJIbTYypHBIE
paznuuns (OI1K-2).

3namy:

— OCHOBHBIE  CIIOCOOBI ~ COYETAeMOCTH  JIGKCHYECKHX  €JUHHWIl W  OCHOBHBIC
CJI0BOOOpa3oBaTEIbHBIC MOJICIIH;

—  pyCcCKHe 3KBUBAJIEHTHI OCHOBHBIX CJIOB M BbIpa)XK€HUI Npo(dhecCHOHaIbHON peuH;

— OCHOBHBIE MpHEMbl M MeTOoAbl pedepupoBaHHsS W aAHHOTHPOBAHUS JIUTEPATYpHl IO
CHEUATBHOCTH;

— TaCCUBHYIO M AaKTHUBHYIO JIEKCHKY, B TOM 4YHCIEe OOIIEHAYYHYI0 U CHEIHATIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Uil PA0OTHI HAJl TUTIOBBIMU TEKCTAMU;

—  TIpueMbl paboTHl C OPUTHHAIBHOMN JTUTEPATYPOd MO CHIETIHATHLHOCTH.

Ymemn:

— paboTaTh C OPUTHHATIBLHOMN JTUTEPATYpOH MO CHEMAIBHOCTH;

— paboTatb co cloBapeM;

—  BECTH JIEJIOBYIO MEPENUCKY Ha U3y4YaeMOM S3BIKE;

— BECTH PEUEeBYIO JAEATENbHOCTh NMPUMEHUTENBHO K cepe ObIToBONH M NpodeccHoHanbHOM
KOMMYHHKAITIH.

Braoemy:

—  HWHOCTPaHHBIM S3BIKOM Ha YpOBHE MPO(ecCHOHAIBHOTO OOIIEHHs, HABBIKAMUA U YMEHHUSIMH
peueBOl  AESATENbHOCTH TPUMEHHUTENBbHO K cdepe ObIToBOM U mpodecCHOHaIbHOM
KOMMYHHKAIMH, OCHOBaMHU MYOJIUYHOM peuu;

— (QopMaMu [eNTOBOW TEPENUCKH, HABBIKAMH TIOATOTOBKM TEKCTOBBIX JOKYMEHTOB B
YIPaBJICHUYECKON JEATEIIbHOCTH;



—  OCHOBHOH WHOSI3bIYHOW TEPMHUHOJIOTMEHN CIIEUAIBHOCTH;
—  OCHOBaMU pedepupOBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI 10 CIELUAIBHOCTH.

3 Kpartkoe cogep:kanue 1 CUHMILIUHBI

Beenenue. [Ipenmer u poib HHOCTPAHHOTO S3bIKA B JIEIOBOM OOIIEHUH. 3a7a4il U MECTO
Kypca B IOATOTOBKE MarucTpa TEXHUKH U TEXHOJIOTHH.

1. I'paMMaTHyecKue TPyAHOCTH U3y4aEMOr0 SI3bIKa: JIMYHBIE, IPUTSKATENbHbBIE U IPOUNE
mectonMmenus. CripspkeHue riaroja-cBa3ku. OOpa3oBaHue u ynorpedieHue (popM MacCUBHOTO
3aiora. [IopsoK CJIOB B IPEVIOKEHUH.

2. Urenne TemMaTH4yeCcKuXx TEKCTOB: «BBenenune B xumuio», «/1.1. MengeneeB», «PXTY
uM. JI.1. MenneneeBa». llondarue o Buiax ureHus. AKTUBU3ALNSA JIEKCUKU NPOYUTAHHBIX
TEKCTOB.

3. Ilpaktuka yctHO#M peun mo temam: «['oBopum o cebe», «B ropoxe», «PaiioH, rae s
KUBY». Jlekcuueckrue 0COOEHHOCTH MOHOJIOTUYECKOH peun. PedeBoil aTUKeT /1e10Boro oouieHus
(3HAKOMCTBO, MPEJCTABICHHUE, YCTAHOBJICHUE U MOJJCpPKAHNE KOHTAKTa, 3allpoC M COOOIIeHNE
uHpopmanuu, MnoOyXkAeHHe K JeHCTBMIO, BbIpa)k€HHE IpochObl, cornacusi). DoHeTHyecKue
XapaKTEPUCTHKN H3ydaeMoro si3bika. OCOOEHHOCTH IUAIOTHYECKOM pedyd IO TMPOUJCHHBIM
TEMaM.

4. TI'pamMmarvyecKkue TPYAHOCTHM H3y4aeMoro s3pika: HHGUHUTHUB. OOpazoBaHue u
ynotpebieHre HHGUHUTUBHBIX 000pOTOB. BuoBpeMeHHbIe (POPMBI I1aroyIoB.

5. M3yuaromee urenue TekcToB o teMaMm: «CTpyKTypa BelecTBay, «Heopranuueckas u
OpraHuyeckas XHMHsA, COEAMHEHHUS yriepoaa». Jlekcuueckue OCOOCHHOCTH — J€JIOBOM
JOoKyMeHTaluu. TepMuHOI0rus OU3HEC-TUTEPATypPhl HA U3Y4aEMOM SI3bIKE.

6. llpaktuka yctHOM peun 1o teme «CryneHdeckas >KU3HbY». CTHWINCTUYECKHE U
JIEKCUYECKHE OCOOEHHOCTH SI3bIKa JIEJIOBOIO OOLIEHMS. AKTUBHBIN U NACCUBHBIA TEMaTHUYECKUN
CJIOBapHBIN 3aI1ac.

7. I'paMmaTryeckue TPyJHOCTH M3y4aeMOro s3bIKa: IpudYacThs. PasnudyHble BapHaHTBI
nepeBojia MpUyacTUil Ha pycckuil sA3bIK. [IpuuacTHble 00OpPOTHI M IpHUEMBl MX IE€PEBOAA HA
pycckuil s3bik. CocnarareinbHoe HakJIOHEHHE. THIbl YCIOBHBIX IpeaokeHui. BapuaHTbl
nepeBoja NPEAJIOKEHUI B COCIaraTeIbHOM HAaKJIOHEHNUHU U YCJIOBHBIX ITPEIIOKEHU.

8. M3yuaroliiee ureHne TEKCTOB 110 TEMATUKE: «XUMUYecKas JlabopaTopus»; «3mepenus
B XuMumn». OpraHuszanus paboThl CO crenualbHbIMU cioBapsMu. IloHsTHe o pedepupoBanuu
TEKCTOB IO CIIEIMAIBHOCTH.

9. Ilpaktuka ycTHOM peun mo TemMaM: «CTpaHa H3ydaeMmoro sseika», «IIpoBenenue
JIEJIOBOM BCTpeun», «3aKII0UeHNE KOHTPAKTay. Y CTHbIN 00MeH HH(popManyen: yCTHbIE KOHTaKThI
B CUTYallUsAX JIEJIOBOTO OOIIECHUS.

10. WMsyuyatomiee dYTeHHE CHEHMATbHBIX TEKCTOB. IlpueMbl paboThl CO cloBapeM.
CocraBnenue peepaToB U aHHOTALUH.

11. O3nakoMuTeNBbHOE YTEHUE 10 TeMaTHke: «B Oanke. @UHaHCH», «/lenoBble MucsrMay,
«YcrpoiictBo Ha paboty». ®opmbl nenoBoro nucbMa. [loHsTHE NETOBON KOPPECIOHAECHLUU.
[Tpuemsbl paboThl ¢ IHTEpHETOM U 3JEKTPOHHOM MOYTOH.

12. Pa3zroBopHasi mpakTHUKa J€JI0BOT0O OOIIEHUS M0 TeMaM: «XUMHUYECKHE TEXHOJIOTHI,
«[Ipo6nemsl s3xonorun». CooOrieHne nHGopMaIuy mo Teme (MOHOJIOTHUECKOE BBICKAa3bIBaHHE) B
paMKax OOIIeHAYYHOUW 1 OOIIETEXHUYECKOW TEMaTHUKH.

4 O0beM yueOHOi THCHMIJIMHBI

o B 3auerHBIX B akanem.
Bunsl yueOHoI paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh TMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
Konrakrhas pa6ora (KP): 0,75 27
Jlexiuu (JIek) - -
[IpakTnueckue 3anstus (I113) 0,75 27
CamocrositesbHas padora (CP): 1,25 45
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer




N B 3avetrHpix | B actpoHOM.
Bunpl yaeOHoI paboThI
SIMHHIIAX qacax
OO01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 2,0 54
Konrakrnas pa6ora (KP): 0,75 20,25
Jlexuunu (Jlek) - -
[Tpaxtrueckue 3ansatus (I13) 0,75 20,25
CamocrosiTesibHas pa6ora (CP): 1,25 33,75
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3auer

AHHoOTauus padoyeii NporpaMMsbl M CHUILIHHBI
«H30paHHbIe IJ1aBbI MPOIECCOB H ANNMAPATOB XHMHYEeCKHX TexHoJoruin» (b1.5.04)

1 Heap aucoMnauHbl — (GOpPMHPOBAHHE y OOydarOmMXCs OO0ImEnpodecCuOHATBHBIX
KOMIICTEHIIM, yriyOJeHHe W pacIlupeHue 3HaHWK B 00JacTH MacCOOMEHHBIX IPOIECCOB
XUMHUYECKON TEXHOJIOTHUH, B TOM YHCIIE C Y4aCTHEM TBEpAOH (a3bl, M psijia TEIJIOBBIX IPOLIECCOB,
MIO3BOJISIOIINX BBITYCKHUKAM OCYIIECTBIISATh HAYYHO-HCCIICIOBATEIBCKYIO U IPOU3BOCTBEHHYIO
JeSITeITbHOCTD.

2 B pe3yabraTe uH3yYeHHs THCHHMIUIMHBI OOydawmmiics 10 mporpamMme
MAaruCTPATypPhI A0JIKEH |

Obnaoams cnenyromumu o6mekynbTypabiMu (OK) u obmenpodeccronansasiMu (OITK)
KOMITCTECHIIHSIMU:

—  CHOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHUIO, aHau3y, cuaTe3y (OK-1);

—  CIIOCOOHOCTBEO ~ COBEpIICHCTBOBaTb W Pa3BUBaTh CBOH  HMHTEIUICKTYalbHBIH U
OOIIEKYJIbTYPHBIA YPOBEHbB, MOJIyYaTh 3HAHHUS B O0JIACTH COBPEMEHHBIX IMPOOJIEM HAYKH,
TEXHHKH U TEXHOJIOTHH, T'YMaHUTAPHBIX, COLUAIBHBIX U SKOHOMUYecKuX Hayk (OK-4);

—  CIIOCOOHOCTBIO K MPO(ECCHOHAILHOMY POCTY, K CaMOCTOSTEIILHOMY OOYYEHHIO HOBBIM
METO/IaM UCCIICOBaHMsI, K M3MCHEHUIO HAYYHOTO M HAYYHO-TIPOM3BOJICTBEHHOTO MPOQHIIs
cBoeii podeccuonanbroit aesreabHocT (OK-5);

—  CIIOCOOHOCTBEO K TPO(PECCHOHAIBHON 3KCILTyaTallid COBPEMEHHOTO OOOpYIOBaHHS U
prOOPOB B COOTBETCTBUH C HANpaBjieHHeM U npoduiem moarotoku (OI1K-3);

— TOTOBHOCTBIO HCIIOJIB30BATh METOJbI MAaTEeMaTHYEeCKOTO MOJICIMPOBAHUS MaTEpUAIIOB WU
TEXHOJIOTHYECKAX  TPOIECCOB, TOTOBHOCTHIO K  TEOPETHYECKOMY  aHaIM3y |
IKCIIEPUMEHTAIILHOM IpoBepKe TeopeTnueckux rumore3 (OI1K-4).

3nams:

—  TEOpPeTHUYECKHE OCHOBBI ITPOIIECCOB MACCONIEPEHOCA B CUCTEMAX € ydacTueM TBepoi (asbl;

—  METOJIbl pacyeTa MacCOOOMEHHBIX aNaparoB;

— OCHOBHBIE 3aKOHOMEpPHOCTH pPaBHOBECHS W KHHETUKH MacCOOOMEHHBIX IIPOILIECCOB C
ydacTueM TBepJo (asbl;

—  MeToJibl UHTeHCU(UKAMK pabOoThl MACCOOMEHHBIX amllaparos;

—  3aKOHOMEPHOCTH Ipolecca BhIIApUBAHUs PACTBOPOB, TEIJIOBbIE M MaTepUalibHbIe OalaHCh
npoliecca, METO/Ibl pacyeTa OJJHO U MHOTOKOPITYCHBIX BBIMAPHBIX YCTAaHOBOK;

—  3aKOHOMEPHOCTH BJIHMSIHUS CTPYKTYPHI TOTOKOB B allliapaTax Ha TEXHOJIOTHYECKUE IPOIIECCHI;

—  OCHOBHBIC YpaBHEHHS PAaBHOBECHS IIPH aJCOPOIMH U HOHHOM OOMEHE, TMHAMHKY COpOITNH;

—  METOJIbI pacyeTa aJIcCOpPOIIMOHHBIX alliapaToB.

Ymems:

—  ONpeIeNsiTh OCHOBHBIE XapaKTEPUCTHUKH MPOIIECCOB C YUAaCTHEM TBEPAOH (a3bl;

—  ONpEeNeNsATh MapaMeTphl MPOIECCOB B MPOMBIINUICHHBIX amilaparax ¢ y4acTHEM TBEpIOH
¢a3br;

—  peliaTh KOHKPETHBIE 3a/la4l pacyeTa U HHTeHCU(UKALMU MacCOOOMEHHBIX MPOIIECCOB;

—  ONpeaeNnsATh MapaMeTphl MPoLecca BbIMAPUBAHUS;

—  HCIIOJIb30BaTh 3HAHUS CTPYKTYpHI TOTOKOB I pacyeTra anmaparos.



Braoemy:

— METOJlaMH OIIpPEJIeIEHUs] OCHOBHBIX IapaMEeTpOB OOOPYJOBAaHUS, HCIOIb3YyEeMOrO JUIs
IPOBEICHUS TEXHOJIOTUYECKHUX MPOLIECCOB C Y4aCTHEM TBEpIOH (a3bl;

— METOJIaMH OIIpEJIeIEHUs] OCHOBHBIX IIapaMETPOB OOOPYAOBaHUS, MCIOJIb3YEMOIo JJis
IIPOBEJCHUS MPOLIECCOB BBIIAPUBAHUS;

— METOJaMH OIPEAEICHUS pealbHOW CTPYKTYphl IOTOKOB B ammaparax [Uisl OIpelIeieHUs
[1apaMeTPOB TEXHOJIOTUYECKUX IIPOLIECCOB.

3 Kpartkoe coaep:xaHue JTUCHUILUIAHBI

Mooyne 1. Ilpoyeccol u annapamul 6bInapuéanuusi pacmeopos.

IIponiecc BeImapuBaHus pacTBOPOB M 0OjacTu ero npuMmeHeHus. Ilponecc BeinapuBaHus
pPacTBOPOB B OJTHOCTYINEHYATHIX BHIIAPHBIX arllapaTax. MaTepuanbHblid 6a1aHC OJJHOKOPITYCHOTO
BhIIIApHOro anmaparta. OrnpeneneHue pacxoia DSHEPIUM Ha IPOBEACHHE IIpolecca B
OJIHOKOPITYCHOM BbINIapHOM anmnapare. OnpezaeneHue TeMIeparypbl KUIEHUs pacTBopa. Bumibl
TEeMIIepaTypHBIX IOTEphb (Aenpeccuil) U ux omnpeneseHue. MHOTOKOpIYCHOE BbIIIapUBaHUE,
CXE€MBI MPSIMOTOYHBIX M TPOTUBOTOYHBIX YCTAHOBOK. MaTepualbHBIi W TEMIoBOi OamaHc
MHOTOKOPITYCHBIX BBIAPHBIX YCTaHOBOK. OmnpenencHHe IOJE3HOM Pa3HOCTH TEMIEparyp B
MHOTOKOPITYCHOM BBIIAPHOM YCTAaHOBKE U CIIOCOOBI €€ paclpeaeieHuss IO KOpIycaMm.
KoHCTpyKIIMM BBIAPHBIX allapaTosB.

Mooyns 2. Cmpykmypa nomoxog 6 menio u MaccooOMeHHbIX annapamax u peaxkmopax.

Bnusaue npoponbHOro mnepeMeminBaHus Ha 3(Q(GEKTUBHOCTh pabOThl KOJOHHBIX
MacCOOOMEHHBIX amIapaTroB M TEIUIOOOMEHHOU ammapaTypbl. CTpyKTypa TOTOKOB B CiIydae
OPOCTEHIINX HACATbHBIX MOAeNel: uaeanbHoe BbiTecHeHue (MHUB) u uneanbHoe cmelieHue
(MUC). Metoasl uccienoBaHusl CTPYKTYpbl MOTOKOB. VIMITyJIbCHBII M CTyNeHYaTblii BBOJ
Tpaccepa. Bpems npeObiBanus. Juddepennunanpras u uHTerpanbHas GyHKIUN pacipeaeaeHus
BPEMEHM MpeObIBaHUS, UX B3aUMOCBSI3b. MaTreMaTuyeckue MOJENINU CTPYKTYpbl IOTOKOB B
OpUOJIMKEHUH K pealibHBbIM cUcTeMaM. SlueedHas MOJENb: YUCIIO SYEEeK UACaIbHOIO CMEIIEHUS
Kak mapamerp wMojenu. Juddy3noHHas omHOMapamMeTpuuecKash MOJENb: CpeaHee BpeMs
npebbiBaHus, aucnepcus. JucnepcuonHoe uucio (oOparHblii kpurepuit [lekine, koadduuuent
IPOJOJIBHOTO NEPEMEILINBAHNSA).

Mooyne 3. U3yuenue npoyecca cywku 8 XuMuiecko RpOMbluLIeHHOCU.

KonTakTHas u koHBeKTUBHas cylIkH. CylInMIbHBIE areHThl, UCIOJb3yEMBIE B IpOLIECCEe
cymku. CBoicTBa BIaXKHOTO BO3/yXa KaK CYHIMIBHOTrO areHrta. «H-X» nuarpamMMa coCTOSIHHS
BIIQXKHOTO BO3/yXa (nuarpamma Pamsuna). MatepuanbHBIM M TEIUIOBON OajaHC KOHBEKTHBHOM
CYLIMIIbHON yCTaHOBKH. TeopeTuueckas (naeaiabHast) cylmuwika. BHyTpeHHuil 6anaHc cymuiabHON
KaMmepbl. YpaBHEHHE paboueil JIMHUM mporiecca cymku. M3o06paxkenue mpoiiecca cymiku Ha «H-
X» auarpamme. CMelIeHHE Ta30B Pa3IMYHBIX MMapaMeTpoB. BapuaHThl mpoBeneHMs Mpoliecca
KOHBEKTUBHOM CYILIKH: OCHOBHOM; C JOTIOJIHUTEIBHBIM ITOABOIOM TEIJIOTHI B CYLIHJIBHON KaMepe;
C IPOMEXYTOYHBIM [TOIOTPEBOM BO3/1yXa 10 30HaM CYIIWJIBHON KaMepBI; C pELIMPKYISLUEH 4acTh
oTrpaboranHoro Bo3ayxa. KonrakrHas cymika. PaBHoBecue da3 mpu cymike. @opmsl CBS3H Biaru
¢ marepuasniom. M3orepmsl cymku. ['mrpockonuueckas Touka marepuana. KWHeTHMKa CyLIKH.
KpuBas cymiku u KprBas CKOpOCTH CyIIKH. KOHCTpYKIIMM KOHBEKTUBHBIX CYIIMJIOK: KaMepHasi;
MHOTOsIpyCHas JJeHTOuYHas1; OapabaHHas; MTHEBMaTHUECKas; MeTieBas; pacnpliuTenabHas. Cymka B
KUIISIILEM CIIOE.

Mooyne 4. Aocopbyus 6 cucmeme «IAHCUOKOCMb — MEEPOOE» U «2A3 — MBepooey.
Dxemparkyus 6 cucmeme «HCUOKOCHb — HCUOKOCHIbY.

AncopOust B cHCTEME «ra3 — TBEpIOe» MU <«KUIKOCTh — TBeproe». KuHernka
MaccoIlepeHoca B MOPUCTBIX TellaX: MUKPO-, ME30- U Makponopsl. PaBHoBecHe mpu afcopOLuu.
N3otepmbl ancopbunu. Cratudeckas W JAMHAMUYECKass aKTHUBHOCTH ajacopOeHToB. DpoHT
azcopOuuu. YCcTpoicTBO U MPUHIUT IEHCTBUS ajicopOepoB. TeopeTnueckre OCHOBBI 3KCTPAKIIUN
B CHUCTEME <(OKHMJIKOCTb — KHUIKOCThY». M300paxkeHue cocraBa (pa3 M mpoIeccoB Ha TPOHHON
nuarpamme. [lpenenbHble  pacxoabl 3KCTpareHta. MHoOrocrymneHuyaTass OSKCTpakUMs C



MEPEKPECTHBIM M TMPOTUBOTOYHBIM JBIDKEHUEM ¢a3. MeTonbl pacdyera OCHOBHBIX THIIOB
AKCTPAKIMOHHBIX ammaparoB. [IpoMbIIIEHHAS SKCTPAKIIMOHHAS araparypa.
4 O0beM yueOHOH TUCHUIINHBI

B 3aueTHBIX B akanem.

Bupl yue6HOM paboTh
eIMHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 10 Y4eOHOMY MJIAHY 3,0 108
Kounrakrnasi pa6ora (KP): 15 54
Jlexuunu (Jlek) 0,34 12
[Tpaktuueckue 3ansatus (113) 0,72 26
Jlaboparopusie 3ansaTus (J1ad) 0,44 16
CamocrosiTesibHas padora (CP): 1,0 36
Pacuetno-rpaduueckas pabora 0,67 24
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI 0,33 12
JK3aMeH
Buja xouTpoJisi: 3a4er / 3k3aMeH 0,5 (18)

o B 3agetHbix | B acTpoHOM.
Bunel yue6HoI paboTh

CIMHMIIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 81
Kounrakrnas pa6ora (KP): 15 40,5
Jlexumnu (Jlek) 0,34 9
[Ipaktuueckue 3ansatus (113) 0,72 19,2
JlaGopaTophsbie 3ansTust (J1ab) 0,44 12
CamocrositesbHas padora (CP): 1,0 27
Pacuetno-rpaduueckas pabora 0,67 18
Jlpyrue BuIbpl CaMOCTOSTENBHON pabOThI 0,33 9
Bua koHTpoOJIA: 3aUeT / IK3aMeH 0,5 Jkezamen
' (13,5)

AHHOTauA padoyeil NPOorpaMMbl JUCHUNJIMHBI
«OnTHMHA3AIMS XHMHKO-TeXHOJIorn4eckux npoueccon» (b1.5.05)

1 eap AMCHMIIMHBI — TTOJTy4eHUE 0A30BBIX 3HAHHUI O METOJIaX ONTHUMHU3AINN XUMHUKO-
TEXHOJIOTHYECKUX TPOIECCOB M MPUOOPETeHHE OIbITa WX MPUMEHEHHUS [UIS pelIeHUus
ONTHMM3ALMOHHBIX 3a/a4, B YAaCTHOCTU C HCIOJIb30BAHUEM aBTOMATHU3UPOBAHHOM CHUCTEMBI
kommberorepHor MaTematuku (CKM) MATLAB, a Takxe oBnajieHHe ¢ €ro MOMOIIbIO PAKTUKON
KOMIBIOTEPHOTO MOJICTTMPOBAHMS CUCTEM XUMHYECKON TEXHOJOTHH C PENICHUEM 33/1a4 aHAJIN3a,
ONTUMM3AIMM M CHHTE3a XUMHUKO-TexHomormdyeckux mporeccoB (XTII) u cucrem (XTC).
JucuuninuHa HampaBlieHa Ha MPUOOPETeHHE OOYyYaroUMMHUCA 3HAHUN 10 MPUMEHEHHUIO
AQHAJTUTUYECKUX U YHCIIEHHBIX METOJOB ONTHUMU3ALMH C UCIOJIb30BaHUEM aJIEKBATHBIX MOJENeH
XAMHKO-TEXHOJIOTUYECKUX MPOLECCOB U OBJIAICHUE MPUEMAMH U TPAKTUKOM IPUMEHEHHUS MMaKeTa
MATLAB nns penienusi ONTUMU3alMOHHBIX 33/1a4 XUMUYECKON TEXHOIOTUH.

2 B pe3yabrare u3yYeHUsi IUCHUIUIAHBI OOy4YaIOIIMiiC 1O mNporpamMme
MarucTpaTrypbl 10JIKeH

Obnaoams cnenyromumu oommekynbTypHbIMU (OK) n obmenpodeccuonansubivu (OITK)
KOMIIETEHIIUSIMU:

—  TOTOBHOCTBIO J€HCTBOBATh B HECTAHIAPTHBIX CUTYAIUSAX, HECTU COLIMAIBHYIO U 3THYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);

— TOTOBHOCTBKO K CaMOpa3BUTHUIO, CaMOpeaju3aluy, HCIOJb30BAHUKD TBOPYECKOIO
norennuana (OK-3);

—  CIMOCOOHOCTBIO K MPO(ECCHOHATBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM



METO/IaM HCCIICOBaHMs, K U3MEHEHUIO HAYYHOTO U HAyYHO-TIPOM3BOJCTBEHHOTO MPOQus
cBoeii mpodeccruonanbHoit aesreapbHocT (OK-5);
CIIOCOOHOCTBIO Ha TIIPAaKTUKE HCIIONb30BaTh YMEHUS U HaBBIKM B OpraHu3aluu
UCCIIeI0BATEIbCKHUX U MPOSKTHBIX paboT, B yrpaBieHun kosuiekTuBoM (OK-7);
CIOCOOHOCTBHIO HAXOJUTh TBOPUECKHE PEIICHUS COLMAIBHBIX U MPO(PECCHOHANBHBIX 3a/1a4,
TOTOBHOCTBIO K IPUHSTHIO HecTaHAapTHBIX perrenuii (OK-8);
CIIOCOOHOCTBIO C TOMOIIBI0 HHGOPMAIMOHHBIX TEXHOJOTMA K CaMOCTOSITEIbHOMY
MPUOOPETEHUIO U UCTIONIB30BAHUIO B MPAKTUYECKON JeSITEeIbHOCTH HOBBIX 3HAHUM U YMEHUH,
B TOM 4YHKCII€ B 00J1aCTSAX 3HAHUI, HEMOCPEICTBEHHO HE CBSI3aHHBIX CO c(hepoil AeATeIbHOCTH
(OK-9);
TOTOBHOCTbIO K KOMMYHUKAallMd B YCTHOM M TNHCbMEHHOH (opMax Ha pycCKOM U
WHOCTPAaHHOM SI3bIKaX JIJIS pelieHus 3a1au mpodeccuoHanbHoi aestenbaoctu (OIMK-1);
FOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cepe cBoei mpodeccHoHaIbHON IeATENbHOCTH,
TOJICPAHTHO BOCIPUHUMASI COLIMANIbHBIC, STHUYECKHE, KOH()ECCHOHANIbHBIE U KYJIbTYpHBIC
pazimuus (OI1K-2);
CIOCOOHOCTBIO K TPO(ECCHOHAIbHONW SKCILTyaTallid COBPEMEHHOTO OOOpyAOBaHUS U
pruOOPOB B COOTBETCTBHUHM C HampasieHreM u npodusiem moarotosku (OITK-3);
FOTOBHOCTBIO HCIIOJIB30BATh METOJbl MAaTEMaTHYECKOIO MOJECIUPOBAHMS MaTEepHaOB U
TEXHOJIOTHYECKUX  MPOLECCOB, TOTOBHOCTHIO K  TEOPETUYECKOMY  aHAIU3y U
IKCIIEPUMEHTAILHOM MpoBepke TeopeTndeckux rumore3 (OITK-4);
TOTOBHOCTBIO K 3aIlIUTE 00BEKTOB HHTEIUIEKTYaIbHOM COOCTBEHHOCTH U KOMMEPIIUATHU3AIIU
npaB Ha 00BEKTHI MHTEIUIEKTYalIbHON cobcTBenHOCTH (OITK-5).

3name:
UEPAPXUUECKYIO CTPYKTYPY XUMHKO-TEXHOJIOTUYECKUX MPOILIECCOB U METOJIUKY CUCTEMHOIO
aHaJIM3a XUMUYECKUX MTPOU3BO/ICTB;
METO/Ibl KOMIIBIOTEPHOT'O MOJAEIMPOBAHNS XUMUKO-TEXHOJOTUYECKUX IIPOLIECCOB;
YHUCJIEHHbIE METO/Ibl BBIYUCIIUTEIBHOW MaTEMaTUKH JJs peaju3alud Ha KOMIIbIOTEepax
MoO/JIeJIel XUMUKO-TEXHOJOTHYECKUX ITPOLIECCOB;
CIocoObI MPUMEHEHHSI KOMIIBIOTEPHBIX MOJIENeH XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB IS
peleHus 3a7ad HaydHbIX UCCIIEeIOBaHMi, a Takke 3a7ad aHallu3a U ONTUMH3AIUU XUMUKO-
TEXHOJIOTHYECKHUX CHUCTEM;
OPUHIIMIIBI ~ TPUMEHEHUS  METOAOJOTMM  KOMIBIOTEPHOTO  MOJEIHUPOBAHHUS  TpHU
ABTOMATU3UPOBAHHOM TMPOCKTHPOBAHUM M KOMIIBIOTEPHOM YIPABICHUN XHUMHUYECKUMU
IIPOU3BOJICTBAMH.

Ymemy:
NPUMEHSTH TOJyYEHHbIE 3HAHUSI IPU pPEeLIeHUH NPOoECCHOHATBHBIX 33/1a4 KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS MPOIIECCOB B TEINIOOOMEHHUKAX U XUMHUYECKUX PeakTopax;
pematb oOpaTHble 3aJaud  CTPYKTYpHOM UM  mapamMeTpuyeckol UAEHTU(]UKAIUU
MaTeMaTUYeCKOr0 OIKCAaHUs MPOLECCOB XUMHUYECKMX MpPEBpalleHU B peakTopax ¢
MEIIATKONH M TpyOuaThIX peakTopax, a TaKKe MaTeMaTHYeCKOro OIMCaHUs TMPOIECCOB
TEIUIoNepe1ayy B TEIII000OMEHHUKAX;
pemiarb MNpsIMbIE 3aJaud KOMIIBIOTEPHOTO MOJEIMPOBAHUS MPOLIECCOB B pEaKTOpax ¢
MEIIAIIKOM;
pemate NpsSMbIE 3aJayd  KOMIIBIOTEPHOTO MOJEIMPOBAHUS MPOLECCOB B TPyOUaThIX
peaxkTopax;
pemaTh 3aJa4dl ONTHMH3AIMH TPOIECCOB XUMHUYECKUX TPEBpAlIeHUN B pPEaKTopax H
IPOIIECCOB TEIUIONEpeIadt B TEIII00OMEHHHUKAX.

Bnaoempy:
METOJIJaMU MPUMEHEHUS CTAaHJaPTHBIX MAKETOB MPUKIAIHBIX IPOTPAMM, B YACTHOCTH TaKeTa
MATLAB, nns MoaenupoBaHus ¥ ONTHMH3AIUH MIPOIIECCOB B TEINIOOOMEHHHUKAX, & TAKXKE B
XUMHUYECKHX PEaKTOpax MAeaJbHOr0 NMEePEMENINBAHNS U U/1€aJIbHOTO BHITECHEHHUS.



3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Mooyne 1. Xapakmepucmuxa 3a0ay onmumMu3ayuu npoyecco8 XUMU4ecKol mexHoI02Uu.

Tema 1. Hepapxuueckas _cmpyKmypa NpOUeCccos XUMUYECKUX NPOU3800CMS, UX
Mamemamuyeckoe Mooeauposanue u onmumusayus. XUMUKO-TEXHOJIOTUYECKUE CUCTEMBl U UX
uepapxuueckas cTpykTypa. KoMibprorepHoe MOenMpOBaHUE XUMUUECKUX ITPOU3BOJICTB. DTallbl
MaTeMaTHYeCKOro MOJEIMPOBAHUSA U ONTHUMM3alLMU. Pa3paboTka MaTeMaTHUeCKOro OMMCaHUS
IIPOLIECCOB M aJIrOPUTMOB pacyeTa XUMHUKO-TEXHOJOTMYecKuX npoueccoB. IIpumenenue
MeToaonoruu cucreMHoro aHanusa 1 CALS-texHosoruil s perieHus 3a1a4 MOAEIUPOBAHUS U
onTUMU3alKK B aBToMaTu3upoBanubix cucremax AVUC, CAIIP, ACHU, AJIUC, ACY u ACOVIIL
[IpuMeHeHHe NpUHLMIIA «YEPHOTO  SIIMKa» HOPU  MaTEeMaTHYECKOM  MOJECIMPOBAHUM.
MaremaTnueckoe ONMCAHHUE IPOLIECCOB, MOJCIUPYIOIIMM aJrOPUTM M pPAcUETHBIH MOJEIb
XMMHKO-TEXHOJIOIMYECKOr0 Ipolrecca. BupryanbHoe NpOM3BOJICTBO. ABTOMAaTH3UPOBAHHBIE
CHCTEMBI IPUKJIIAJTHON HHPOPMATUKH.

Tema 2. OcHosHble NPUHYUNBL ONMUMUZAUUU CIMAYUOHADHBIX U OUHAMUYECKUX NPOUECCO8
Xumuyeckou mexnono2uy. 3agadyd ONTUMAIBHOIO IPOEKTHPOBAHUS W yIpaBlIeHUS. AHanus,
ONTUMU3ALMS U CHHTE3 XHMMUKO-TEXHOJIOI'MYECKMX CHCTEM. OKOHOMMYECKHE, TEXHUKO-
HYKOHOMHYECKHE W TEXHOJOTUYECKHE KPUTEPHH ONTHUMAIBbHOCTH XHUMHUYECKHX IPOHU3BOJCTB.
Bei0op kputepreB ONTHUMalIbHOCTU (L€NEBBIX (YHKUUH) U ONTUMHU3UPYIOIIUX HEPEMEHHBIX
(pecypcoB onTtuMuzanuu). YncieHHbIE METObl OAHOMEPHOW M MHOTOMEPHON ONTHMHU3AINH C
orpanundenusmu I-ro u ll-ro pona. CtpykTypa nporpamm jisi pelieHusl ONTUMU3AaLUOHHBIX 33124
¢ npuMeHenuem nakera MATLAB, BBox 1 BbIBOJ HH(OPMALIMH, B TOM YHCJIE C UCIIOJIb30BAHUEM
TEKCTOBBIX (ailsioB.

Mooyne 2. Onmumusayus munoguix XuMuKo-mexHo102U4ecKux npoyeccos.

Tema 3. Ananumuueckue memoovl ONMUMUSAYUY XUMUKO-IMEXHON0SUYECKUX NPOUECCOs.
HeoOxomuMbie ¥ JOCTaTOYHBIE YCIOBHS OSKCTPEMYMOB (YHKIM MHOTHUX IE€PEMEHHBIX.
KBanpatuunele ¢opmbl. ['paduyeckoe mpencraBieHue 3KCTpeMyMOB (YHKIMHA OJHOH M JIBYX
nepeMeHHbIX ¢ npumeHeHueMm nakera MATLAB. Ompenenenne onTHUManbHBIX —YCJIOBUMN
IpOTEKaHUs OOpaTMMON XMMHYECKOH peakuuu. AHalu3 ONTHUMAJIbHBIX YCJIOBUI NpPOTEKaHUS
IPOCTHIX PEAKIUH B PEAKTOPAX C MEIIAIKONW M SKOHOMHUYECKUM KPUTEPHEM ONTUMAIILHOCTH.

Tema 4. YHucnewnvle memoodsi 00HoMepHOU onmumuszayuu. MeToIbl CKaHUPOBaHUS,
JIOKaJIM3allud MIEPEMEHHON M 30JI0TOTO CEUEHUs, a TaKKe C OOpPATHBIM NMEPEMEHHBIM IIaroM u
yrucen dubonauun. Cranaaptaas Gynkuus MATLAB s onpenenenus MuHuMyMa (QyHKIUA
onHo# mepemenHoi — fminbnd. Pemenne anreOpanyeckux W TPAHCICHACHTHBIX YPaBHEHUI C
npuMeHeHneM cranaapTHeix QyHkiun MATLAB — roots u fzero coorsercTBeHHoO.

Tema 5. Yucnennvie memoodsvl MHO2OMEPHOU onmumuzayuu. MeToIbl HyJI€BOTO, IIEPBOTO
U BTOpOro nopsjaka. Pernenue 3agay onTUMH3aLMK MPOIECCOB, PEIICHHUS] CUCTEM HETMHEWHBIX
YpaBHEHUH M amNMpoOKCHUMAIMU JaHHBIX C NpUMeHeHueM craniaptHoil ¢ynkuuun MATLAB
fminsearch. Pemienue 3amau annpokcumManuii GyHKIMHA MHOTOUYICHAMH TPOU3BOJIBHOM CTETICHH C
npuMeHeHneM crannaptHoil pynkuun MATLAB — polyfit, a Takke pemieHns: CUCTEM JIMHEHHBIX
anreOpanyeckuX ypaBHEHUH METOJOM OOpaTHOM MaTpHUIbl C MCIOJB30BAHUEM CTaHAAPTHOMN
dyuxin MATLAB — ~(-1). Pemenune cucteM 0OBIKHOBEHHBIX U (GEpeHIINATBHBIX YPaBHEHUIH
¢ npuMeHeHneM ctanaapTHbX (yHkimid MATLAB — 0ded5 (45 — HoMep KOHKPETHOTO METO/1a)
WK JIJTSI J)KECTKUX CUCTEM — TeX ke QYHKIUI ¢ J0OaBIeHUEeM OJTHOTO U3 CUMBOJIOB {, th miwm S (B
3aBUCHUMOCTH OT CTETIEHH KECTKOCTU CUCTEM).

Mooyne 3. Onmumusayus npoyeccoé 8 Kackaoe nocieo08amenvHblx U NapaiienlbHbIX
annapamos XumMu4eckux npouseo00Cma.

Tema 6. Onmumuzayus npoyeccos 6 Kackade Nocied08amenbHblX U NapaiienbHblX
aAnnapamos _C_02pPAHU4eHUAMU 6 6Ude pPAGEeHCME C _NPUMEHEHUEeM Memood MHOJCUmenell
Jlacpanowca. TIoHATHS YCIOBHOTO 3KCTpEMyMa M HEOINpeAeNeHHbIX MHoutenei Jlarpanxka.
BriBog cooTHomeHu# Juis ompezneneHus skcTpemyma ¢yHkuuu Jlarpamxka. OntumanbHoe
pacrpeziefieHue MOTOKa ChIPhsl MEXAY MapajljiesibHO paboTaromumu annapatamu. OnTuMu3anus




IIOCJIE0BATENbHBIX MHOIOCTaJAMMHBIX IPOLIECCOB METOAOM HEONPEACIEHHBIX MHOKHUTENIEH
Jlarpanxa.

Tema 7. Ilpunyun Ounamuiecko20 npoepamMmuposanis u e2o epaguieckas uiniocmpayus.
[ToctanoBka  3ajmauum  JuHamuyeckoro  nporpammupoBanus — (UI1).  MaremaTnueckas
dopmynupoBKa mNpUHOMIIA MakcuMmMyma bemnmana. Pemenue koMOMHATOpHOW 3ajadd O
KOMMMBOSDKEPE METOJIOM AMHAMHUYECKOr0 IIPOrpaMMHUPOBAHUS.

Tema 8. Onmumusayus npoyeccog 8 Kackade nocied08ameibHblX annapamos Menooom
OUHAMUYECKO20 NPO2PaAMMUpOosatus. BbIBOJ COOTHOILIEHUH U1 pellieHus 3a1la4l MUHUMU3alU1
CyMMapHOTro 00beMa KacKa/ia Mociie0BAaTeIbHBIX XUMUYECKHX PEAKTOPOB, B KOTOPHIX MMPOTEKAET
npocTeiiias peakuus IepBoro mnopsaka. I'paguueckoe pelieHue 3ajadd JUHAMHYECKOTO
IPOrpaMMUPOBAaHUS I Kackajla I10CJIE0BAaTENIbHBIX PEAKTOPOB, B KOTOPBIX IPOTEKAET
npocTeiias peakliys BTOPOro Mopsiika.

Mooyne 4. Texnonocuueckas OnRMUMUZAYUS NPOYECCOE XUMUUECKUX NPOU3BOOCHIE
MEmoOOM HENUHENUHO20 NPOCPAMMUPOBAHUSL.

Tema 9. Onmumuzayus npoyecco8 XuUMU4eckol MexXHON02UU Ol QelucmEVIouux
NpPOU3B00CHE NpU _U3BECIHbIX 3HAYEHUAX KOHCMPYKUUOHHbIX _napamempos. DopMylnpoBKa
3aaun HenuHelHoro nporpammupoBanus (HJII) ¢ orpannuenusamu |-ro u ll-ro pona. Pemenue
sagaun HJIIT ¢ npumenenuem crangaptHoit ¢ynkuun MATLAB — fmincon. Omnpenenenue
ONTUMAJIBHOTO BpPEMEHM TMpeObIBaHUS B PEAKTOpe UACATBHOIO IEpPEMELIMBAaHUA U
HEPUOJIMYECKOM PEAKTOpPE, B KOTOPHIX MPOTEKAeT MpocTeiias mocieaoBaTeiabHas peakuus, a
TaK)K€ ONTUMAJIBHOW TEMIIEPATYPBI — B PEAKTOPE MICAIBHOIO NEPEMELINBAHUS C MPOCTEUIIECH
00paTUMON peakuen

Tema 10. Onpedenenue OnmumanbHblX 3HAYEHUN KOHCMPYKYUOHHBIX NAPAMEmMpPos npu
NPOEKMUPOBAHUU _ XUMUYECKUX __npouzsodcme.  DOpMynHpoOBKa  3aJauyd  HEIMHEHHOIo
nporpammupoBanus (HJIII) ¢ orpanmyenusimu |-ro u ll-ro pona. Pemenue 3amaun HIII ¢
npuMeHeHreM ctanaaptaoi Gpyukuun MATLAB — fmincon. Pemenue 3amaun onTUMaibHOTO
IIPOEKTUPOBAHUS TEIUIOOOMEHHUKA THUIIA «CMEUIEHUE — CMELIECHUE» C TEXHUKO-3KOHOMHUYECKUM
KPUTEPHEM ONITUMAIILHOCTH.

Mooyne 5. Oxonomuueckas onmumuzayus npou3600CMEEHHLIX NPOYECcos MemoooM
JIUHENHO20 NPOSPAMMUPOBAHUS.

Tema 11. Onmumuzayus_npou3eo0cmea_u30eiuti npu_02PanuideHusx _Ha_u32omosieHue
Komnaekmylowux demaneu. OopMyIupoBKa 3a1aun JuHeitHoro nporpammupoBanus (JIII) u ee
reoMeTpuuecKasl UHTepIpeTamus. Y cioBus coBmecTHOCTH 3anaun JII1. Ananu3 3-x BO3MOXKHBIX
BapuaHTOB pemeHui. I'paduueckoe pemenune 3agaun JII1. Pemenne konkperHoi 3amaun JIII ¢
npuMeHeHneM crangaptaoit Gpynkuun MATLAB — linprog.

Tema 12. OnmumanvbHas opeanuzayus npou3soocmed NpoOVKYuU Npu O02panuieHHbIx
3anacax culpvsa. DopMyaupoBKa 3aJauM JIMHEWHoro mnporpammupoBanus (JIII) u ee
reoMeTpuuecKas MHTeprperanus. Y ciaoBus coBMecTHOCTH 3a1aun JIII. Ananu3 3-X BO3MOKHBIX
BapHaHTOB pemieHuil. I'papuueckoe pemenue 3agaun JII1. Pemenne konkperHoi 3amaun JIII ¢
npuMeHeHreM cranaaptHoit pynkuun MATLAB — linprog.

4 O0beM yueOHOH THCHHMIIINHBI

. B 3aueTHbIxX B akaznem.
Bunel yue6HoI paboTh

€IMHUIIAX qacax
O0mas TpyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
Kounrarknas pa6ora (KP): 15 54
Jlexumu (Jlek) 0,34 12
[Tpaktuueckue 3ansatus (I113) 0,72 26
JlabGopaTopus 0,44 16
CamocrositesbHas padora (CP): 2,5 90

Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer




Brisl yaeGHOH paboTs! B 3auetnpix | B actpoHOM.
eMHHLIAX gacax
OO0masi Tpy10eMKOCTh IMCIUIJIMHBI 10 Y4eOHOMY IJIAHY 4.0 108
Kourarknas pa6ora (KP): 15 40,5
Jlexumu (Jlek) 0,34 9
[Tpaktuueckue 3ansatus (I13) 0,72 19,5
JlaGopaTopus 0,44 12
CamocrosiTesibHas pa6ora (CP): 2,5 67,5
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«OneHka puCKOB U 9KOHOMHYeCKOH I(PPeKTUBHOCTH
NpH BHeAPEHUH HHHOBALMOHHBIX pemeHuii u TexnoJoruin» (b1.5.06)

1 Heap MuCUMMJIMHBI — [TOJIYYCHUE CUCTEMbl HAyYHBIX 3HAHUN B 00JIACTH COBPEMEHHBIX
po0JieM HayKH, TEXHUKU U TEXHOJIOTUH, C IPUMEHEHHEM METO/I0JIOTMH KOMIUJIEKCHOU OIICHKHU U
aHaJgn3a OCHOBHBIX PHCKOB TIPpH BHEAPEHHH WHHOBAIIMOHHBIX TEXHOJOTHH B CHCTEME
HAI[MOHAJLHOW HSKOHOMHUKH C HCIIOJIb30BAHUEM HWHCTPYMEHTOB 3(()EKTHBHOTO YIpaBICHUS.
[Iporpamma HarpaBieHa Ha U3YYCHHE OHATUITHOTO anmnapara JUCIUILIMHEI, 00y4eHUe MEeTOoamM
U MHCTPYMEHTaM OIICHKU PUCKOB MPO(GECCHOHATBHONW AESITeTbHOCTH, OLEHKH YKOHOMUYECKOU
3G (HEKTUBHOCTH TEXHOJIOTUYECKUX TIPOIECCOB, MX OE30IMacHOCTH M OO0ydYeHHE MEeToaaM
SKOHOMHUYECKOI'0 aHajln3a IMPOU3BOJICTBEHHBIX PHUCKOB NPH BHEIPEHUM HOBBIX TEXHOJOTHUU;
croco0aM pa3pabOTKu M aHaIM3a AJIbTEPHATHBHBIX TEXHOJOTUYECKHX IPOIIECCOB, 00y4deHUE
METO/JaM TMPOTHO3UPOBAHUS TEXHOJOTMYECKUX, IKOHOMHUYECKHMX M TOCIEACTBUM, a TakKkKe
00y4eHHe HaBBIKaM y4acTHsl B pa3pabOTKe MPOSKTOB HOBBIX pecypcocOeperaronmx u 6€30macHbIx
MIPOU3BOJICTB.

2 B pe3yabrare wu3ydeHUsi IUCHUIUVIMHBI O0ydYalIIUiicAd 1O mNporpamMme
MarucTpaTrypbl 10JIKeH

Obaaoams crienyromumu o0meKyasTypHbIME (OK) KOMIETCHIIHSIMH:

— CIHOCOOHOCTBIO  COBEPIICHCTBOBAaTH W  pa3BUBaTh CBOM  HMHTEIUIEKTYaldbHBIA U
OOIEKyIbTYpHBI YPOBEHb, IMOJIy4aTh 3HAHUS B OOJNACTH COBPEMEHHBIX MPOOIEM HAYKH,
TEXHUKH U TEXHOJIOTHH, T'YMaHUTAPHBIX, COIHALHBIX U dKOHOMHYEeCKHX HayK (OK-4).

3namo:

—  TEeOpeTHYeCKue 0COOCHHOCTHU M JIEHCTBYIONIYIO MPAKTHUKY B 00JIACTH OLIEHKH SKOHOMUYECKOU
3¢ (PEKTUBHOCTH U yNPaABICHUS MHHOBAIIMOHHBIMU PUCKAMU,

—  coJlepkaHue cocoObl U MHCTPYMEHTHI SKOHOMUYECKOTO aHaJH3a,;

—  METOJBI pacyeTa dKOHOMHYECKOU d(PPEKTUBHOCTU MPUHATHUS MHHOBAIIMOHHBIX PEIICHUH.

Ymemnw:

— TPOBOAUTH OLEHKY M IKOHOMHUYECKHMU aHaJIN3 HAyYHOM, TEXHMUECKOW JOKYMEHTaluu B
00JacTH WHHOBAIIMOHHBIX BUJIOB JEATEIHLHOCTH U pacCYUTaTh A((HEKTUBHOCThH YIIPABICHUS
pHUCKamu;

—  OIICHMBAaTh SKOHOMHYECKYIO 3(P(PEKTUBHOCTh U TMOCIHEACTBHS NMPUHUMAEMBIX PEIICHUN B
obnactu npodeccrnoHaNbHOM 1eATEeTbHOCTH.

Braoems:

—  MeTOJaMU U WHCTPYMEHTaMH pa3paboTKU U aHaIM3a allbTePHATUBHBIX TEXHOJOTHYECKHUX
MIPOLIECCOB, TPOTHO3UPOBAHNE TEXHOJIOTUUECKUX, SKOHOMUYECKUX U MOCIECTBUN;

—  METOJaMH ¥ WMHCTPYMEHTAMH OIEHKH 3KOHOMHYECKOW A((PEKTUBHOCTH TEXHOJOTUUECKHUX
MPOIIECCOB, HX OE30MaCHOCTH M TEXHOJOTHYECKUX PHUCKOB TIPH BHEIAPEHHH HOBBIX
TEXHOJIOTHi;

— HaBBIKAMHU y4YacTHs B pa3pabOTKe MPOEKTOB HOBBIX pecypcocOeperarmmux U 0e30macHbIX
MIPOMU3BO/ICTB.

3 KpaTtkoe coaep:kaHue TUCHUNLINHBI



Heonpedenennocms u puck: obwjue noHamus u npubaudiceHnvlie memoost yuema. Oduiee
MOHATHE O HEOMPEIEICHHOCTH U pHUcKe. MHOKECTBEHHOCTh CIEHApPUEB peallu3allii MPOEKTa.
[Tonsatuss 00 >(PQPEKTUBHOCTH M YCTOMYMBOCTU TPOEKTa B YCIOBHSX HEONPEACICHHOCTH.
dopMupoBaHUE OPraHU3AIMOHHO-PKOHOMHUYECKOI0 MEXaHH3Ma peallu3allid WHHOBAIIMOHHBIX
pelIeHuii ¢ yueToM (PaKTOpOB HEOTIPEIeIIEHHOCTH U pHrcKa. Puck-anmerut komnanuu. OCHOBHBIE
CUCTEMBI yIpaBlieHUs. YKPYITHEHHAas OI[eHKa YCTOWYMBOCTH MHBECTULIMOHHOTO ITpoekTa. [Ipemust
3a puck. KymynsaTHUBHBII METO OLIEHKH PEMHH 32 PUCK. MOEh OIICHKH KaUTaJIbHBIX aKTHBOB
(CAPM). YmpaBnenue no MRP-cucreme u ap.

Pacuemut osxrcuoaemotl r2¢pghexmusnocmu npoexma. YKpyrnHeHHas OLEHKA YCTOWYHBOCTH
MpOeKTa Al ero ydyacTHUKOB. Pacuer rpanun 6e3yOpiTouHoCTH M 3¢ ¢dekTuBHOCTH. OleHka
YCTOMYMBOCTH TPOEKTa IIyTeM BapbHpOBaHUs ero mnapamerpoB. OneHka >(QPeKTHBHOCTH
OPUHATHUS ~pEIIeHUsT B  YCJIOBHUSX HEONpEAENeHHOCTH. BeposiTHocTHas —(cToXacTuka),
CyObEKTHUBHBIE BEPOSATHOCTH M HMX HCIOJB30BAaHMWE IPH OLEHKE 3(P(EKTUBHOCTH MPOCKTOB.
®opmyna ['ypBuiia. MeToasl 1 HHCTPYMEHTHI YIPaBIECHUS pecypcaMu.

Onmumuzayus U payuoHaIbHbllL 0moOop npoekmos. 3aladu oTOOpa U ONTUMHU3ALUU
MPOEKTOB U UX pEIIeHUE. YUeT BIOKEHUN COOCTBEHHBIX peCypcoB. MeTojbl aabTepHATUBHBIX
peIIeHN, U3JepKEK, SAMHOBPEMEHHBIE W TEKYIIHE HW3JEPKKU. ANbTEpHATHBHAS CTOMMOCTD
pecypca B YCIOBUSIX pUCKAa W Jp. MOKa3aTelu, OleHUBacMble Ipu pacuere d(hPeKTUBHOCTU
npuHaTHs pemeHuid. CocTaBieHHE peecTpa NPUYHMHHO-CICICTBEHHBIX CBS3€H INPOSBICHUS
puckoB. KonuuecTBeHHas U Ka4eCTBEHHAs OIICHKA PUCKOB.

OKoHOMUYecKass U QUHAHCOB8AS OYEHKA PUCKO8 NPOhecCUOHANbHOU OesimelbHOCMU.
CoBpemenHass u Oyaymias CTOMMOCTH JIGHEKHOTO IOTOKA. [eOpeTHYeCKHe OCHOBBI
JTVICKOHTHPOBAHUSA B YCIOBHSIX HeompeaeneHHOCTH. OCOOSHHOCTH OIICHKH ITPOEKTOB B YCIOBHUSX
COBPEMEHHOM poccHiickoil 3KOHOMHUKU. OlleHKa (PUHAHCOBOHM peann3yeMOCTH NpoeKTa |
3 PEKTUBHOCTH Y4acTHsI B HEM aKIIMOHEPHOTO KanuTana. Mcmonp30Banue ONMuOHHONW TEXHUKA
IIPU OLIEHKE MHBECTHUIIMIA. Pa3inunblie aciekTsl BiusHus dakTopa BpeMeHu. [locnenoBarenbHOCTh
MPOSIBJIICHUS] PUCKOB.

IIpeosapumenvras ananumuyeckas OyeHKa NpoeKkmd. Ynpouwenwvili npumep OYeHKU
agppexmusnocmu u gunancosol peanuzyemocmu npoekma. OObIYHAS METOIHMKA. Y TOUHEHHAS
meroauka. Omnpenenenue YJ/[. Onpenenenne BUJI. OmnpeneneHue cpoka OKymaeMOCTH OT
Hayana mnpoekrta. OmpeneneHue (UHAHCOBOM peaTU3yeMOCTH IMpoekTa U 3(PexTUBHOCTU
aKIMOHepHOro KamuTana. Ilpumep monHoro pacdyera mnokasareneil 3((EKTUBHOCTH U
HYKOHOMHYECKOW OIIEHKH PUCKOB MPO(ECCHOHANBHON NesITeTHHOCTH.

Henosas uepa. Obyuenue Hasvikam yuacmus 6 paspabomie npoeKmo8 Ho8blx 6e30NACHbIX
npoU3800CM8E U IKOHOMUYECKOU OYeHKe PUCKO8 npogheccuonanbHou dessmenvHocmu. VIcXxoaHbie
JaHHble. Makpo- 1 MHUKPO3KOHOMHUYECKOE OKpPYXEHHE B PHIHOYHOM SKOHOMHKE. MHCTpyMEHTHI
HenenojaraHusi B cucreMe puckoB. OCHOBHBIE CBEIEHHSI 00 ONEPAIMOHHOW JesITeIhbHOCTH.
Mertonosiorusi OLIEHKH PHUCKOB HAy4HOM M INpO(EecCHOHAIBHOM NESATETBbHOCTH B YCIOBHSX
HeonpeneneHHocTr. PopMupoBaHne KOMaH B! IpoekTa. OpraHu3anys U yrpaBlieHHe YCIIEITHON
paboThl KOMaH/bl TMpOeKTa Oe30HmacHOTO0 IMPOU3BOACTBA M 3KOHOMHUYECKas OLIEHKa PHCKOB
MpoeCCHOHAIBHON JESTEIHHOCTH.

4 O0beM yueOHOi T CHMIJIMHBI

. B 3auernbix | B akanmem.
Bunsl yueOHoi paboThI

SIMHHIIAX qacax
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 2,0 72
KounraktHas pa6ora (KP): 1,0 36
[Tpaktuueckue 3ansatus (I113) 1,0 36
Camocrositesbaas pa6ora (CP): 1,0 36
Pedepar (sxoHOMHMUECKUI pacyeT, OI[EHKA PHUCKA) 1,0 36

Buj koHTpoJIsi: 3a4eT / IK3aMeH 3auer




. B 3agernbix | B actpoHOM.
Bunpl yue6HOM paboThI

eAMHUIIAX qacax
O0masi Tpy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY ILIAHY 2,0 54
Kounrakrhas pa6ora (KP): 1,0 27
[Tpaxtrueckue 3ansatus (I113) 1,0 27
CamocrositesbHas padora (CP): 1,0 27
Pedepar (sxoHOMUYECKHI pacyeT, OIleHKa PUCKA) 1,0 27

Buj koHTpoJIsi: 3a4eT / IK3aMeH 3auer

4.4.2. IucuMNJIMHbI BADUATUBHOM YacTH (00513aTe/IbHbIE TUCHUIIJIMHBI)
AHHoOTauus padoyeii nporpaMMsbl JIMCHUTLIMHBI
«/lonoHUTE/IbHBIE IJIABbI MATEMATHKH B XUMHUY€CKOH T€XHOJIOTHH TOHKOTO
opranuyeckoro cunuresa» (51.B.01)

1 Ieab AMCHUNIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJAMHU CTAaTUCTHUECKOMN
00pabOTKM SKCIEPUMEHTANbHBIX JAHHBIX C HCIOJIB30BAHUEM CPEICTB HH(POPMALMOHHBIX
TEXHOJIOTMI Ha OCHOBE YITYOJEHHOTO H3ydyeHUs Kypca MaTeMaTHMYeCKOH CTaTHCTUKH.
JucuuruiiHa HampaBlieHa Ha TOJMyYeHHE TIPEACTaBICHUH 00 aKTyalbHBIX Ipodiiemax
WCIIONIb30BAaHUSl CTATHCTUYECKUX METOJOB B XUMHH M XUMHUYECKOW TEXHOJOTHH, a TaKkKe
NPAaKTUYECKYI0 PEaJH3allMI0 OCHOBHBIX IOJIXOAOB K aHaIM3y IaHHBIX C HCIOJIb30BAHHUEM
BEPOATHOCTHO-CTATUCTUYECKIX METOJIOB.

2 B pe3yabtare u3y4eHUs: JUCHUILIMHBI O0y4yawuIUiicsi N0 Mporpamme
MAaruCTPATypPhI A0JIKEH |

Obaaoams cnepyroummu oomekynbTypabiMa (OK), o6menpodeccuonansusivu (OIK) u
npodeccuonansHbiMu (I1K) komnereHuuamu:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

— TOTOBHOCTBIO HCIIOJIB30BATh METOJbI MAaTEeMaTHYEeCKOTO MOJICIMPOBAHUS MaTEpUAIIOB U
TEXHOJOTMYECKUX  IPOLECCOB, TOTOBHOCTbIO K  TEOPETUYECKOMY  aHAIU3y U
9KCIEPUMEHTAIBHON TpoBepKe TeopeTndeckux rumore3 (OITK-4);

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE MPHOOPHI M METOIUKH, OPTaHU30BHIBATH
NPOBE/ICHUE YKCIIEPUMEHTOB W MCIIBITAHHH, IPOBOIUTE UX 00pabOTKY M aHAIM3UPOBAThH UX
pesynbratsl (ITK-3).

3nams:

— OCHOBHBIE MpUEMbl U METOABl O0O0pPabOTKM CTATHCTUYECKOH HWH(POpPMALUU: pacyer
BBIOOPOYHBIX XAPAKTEPUCTUK CIyYalHBIX BEJIMYMH, HCIOJIb30BaHUE CTATUCTUYECKUX
TUIOTE3 JUIsl TepeHoca pe3yJabTaTOB BBIOOPOYHOrO OOCIEIOBAHMS HA TeHEpPalIbHYIO
COBOKYITHOCTb;

—  METOJIbl PETPECCUOHHOT0 U KOPPEISLIUOHHOIO aHAIN3a;

—  OCHOBBI IUCIIEPCUOHHOTO aHAJIN3a;

—  METOJIbI aHAJTN3a MHOTOMEPHBIX JTAHHBIX;

— 0a30Byl0 TEPMMHOJIOTHIO, OTHOCSIIYIOCS K TEOPETUYECKOMY OIMCAHUIO OCHOBHBIX
NEePCHEKTUBHBIX HApPaBIEHUH pa3BUTUS METOJI0B 00paOOTKH SKCIIEPUMEHTATbHBIX JAHHBIX.

Ymems:

—  aHaJIM3UPOBATh U KPUTHUYECKH OLIEHMBATh COBPEMEHHBIE HAYYHbIE JIOCTHXKEHHUS B 00JIaCTH
CBOMX HAayYHBIX HCCIIE/JOBAHUM;

—  HCIIOJIb30BATh MOJYYCHHBIC 3HAHUS [T PEICHUS TIPO(PECCHOHATBHBIX M COMANBHBIX 3a/1a4.

Bnaoemy:

—  0a30BOI TEPMUHOJIOTHEN, OTHOCAIIEHCS K CTATUCTHUECKOM 00paboTKe SKCIIEpUMEHTAIBHBIX
JAHHBIX;

—  MPaKTUYECKMMM HaBbIKaMU OOpabOTKM CTAaTUCTUYECKOM MH(OpPMAIMM C HCIOJIb30BaHHEM
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

—  METOJIOJIOTHEH COBPEMEHHBIX HAyYHBIX UCCIIEOBAHUM, KPUTUYECKON OLIEHKON MOTy4eHHbIX



pe3ysIbTaTOB, TBOPUECKUM AHAIM30M BO3HHUKAIOIIMX HOBBIX MPOOJIEM B OOJIACTH XUMHUHU U
XUMHYECKON TEXHOJIOTHH.

3 Kparkoe coaep:kanue AU CUHIITUHBI

Beeoenue. OCHOBHBIE CTATUCTUYECKHE METO/IbI aHAIIN3a SKCIIEPUMEHTAIbHBIX TAHHBIX.

1. OcHnosbl mamemamuyeckou cmamucmuky. 3aJaud MaT€MaTUYECKOW CTATUCTHUKU.
Bri6opku. Cratuctuueckoe pacmpenernenue BolOOpku. MHTepBanbHas Tabiuia, rucrorpamMmma
qyacToT. Turnbl u3MepuTenpHbIX mKain. CTaTUCTUYECKUE OLIEHKH ITapaMeTPOB paclpeesIeHUs], UX
cBoiicTBa. Toueunble olleHKH. VIHTEepBalbHbIE OIICHKU MTapaMeTPOB paclpeesieHusl.

IIpoBepka craructuyeckux runore3. OcHoBHbIE MOHATUA. CXeMa IPOBEPKU TMIIOTE3BI.
IIpoBepka TUIIOTE3HI O BUJIE PacIpesieNie us. x> —KpuTepuii cornacus [Tupcona. CpaBHeHHE JBYX
JUCIEpCUil  HOpPMallbHBIX  pacnpeneneHuil. CpaBHEHHME JBYX CpPEAHMX  HOPMAaJIbHBIX
pacrpezeneHuu.

2. Cmamucmuyeckue memoobl anaiuzd OaHHbIX. PErpecCUOHHBI U KOPPEISILIMOHHBIN
aHanu3. JIuHeWHass perpeccus, MHOXECTBEHHasl JuHEWHas perpeccusa. OleHKa YpoBHEU
3HAYMMOCTH KO3((UIIMEHTOB PErpecCCHOHHOTO ypaBHEHHs. MoJenu HEIMHEHHBIX PerpeccHil.
Brruncnenne koad¢uuuenta koppemsuuu [lupcona mo BbiOOpouHbIM nHaHHBIM. [IpoBepka
THIOTE3bl 3HAYMMOCTH Ko3(duumenta koppemsinuu. PanroBeie KodQQHUIUEHTH KOPPEISAIHN
Cnupmena u Kennamna. JlucnepcOHHbBIN aHAJIN3: TOHATHE TUCIIEPCUOHHOTO aHAIN3a, OCHOBHBIE
onpenenenusi. OqHO()aKTOPHBIN U IBYX(aKTOPHBIN TUCTIEPCHOHHBIN aHAIH3.

3. Cmamucmuueckasn obpabomxa mHo2omepHulx 0anubix. HazHaueHue u Kiraccuukamms
MHOTOMEPHBIX METOJ0B. MeToasl mpenckazanusi. Meroabl kinaccupukanuin. MHOTOMEpHBIN
perpeccuoHHbIi aHanu3. MHoxecTBeHHas perpeccus. Gakropusiil aHanu3. OCHOBHBIE TOHATUS U
NPEIOoNIoKEHH akTopHOro aHanmm3a. Ooumii anroputM. OCHOBHBIE ATarbl (JaKTOPHOTO aHAIN3A.
JuckprmuHaHTHBIN aHam3. OCHOBHbBIE MOHATUS U MPEAINOJIOKEHNS TUCKPUMUHAHTHOIO aHAIN3a.
JIMCKpUMHUHAHTHBIA aHATM3 KaK MeToj Kiaccuukarmu o0bekToB. KinacrepHbiid ananms. OOrmias
XapaKTepUCTHKA METOJIOB KJIACTEPHOTO aHanu3a. Mepsl cxojacTBa. Mepapxudeckuii KiiacTepHbIi
aHamu3. Meron K-cpennux. Kputepum kadectBa kiaccupukaiuu. KOMIBIOTEpHBIH aHAN3
CTATUCTHYECKHMX TaHHBIX XapaKTepHCTHKa U 0coOeHHOCTH moctpoenust maketoB Excel, MathCad,
SPSS, Statistica.

3axnrouenue.

4 O0beM yueOHOi T CHMIJIMHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboThl

SIMHHIIAX Jacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IJIAHY 2,0 72
Kounrakthas pa6ora (KP): 1,0 36
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 0,5 18
CamocrosiTtesbnas pa6ora (CP): 1,0 36

3auer
Bupa xonTpoJsi: 3a4er / 3k3aMeH .
¢ OLIEHKOM

. B 3auetrnpix | B acTpoHOM.
Bunsl yueOHoI paboThI

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 54
Konrakrnas pa6ora (KP): 1,0 27
Jlextuu (JIek) 0,5 13,5
[Tpaktrueckue 3anstus (I13) 0,5 13,5

CamocrositesbHas padora (CP): 1,0 27




3auer

Buj koHTpoOJISI: 3a4eT / IK3aMeH .
C OLICHKOM

AHHOTauus padoyeii nporpaMMsbl JMCHUTLIMHBI
«ndopMannoHHbIe TEXHOJIOTHH B o0pa3oBanum» (51.B.02)

1. Ieap JMCHUIVIMHBI — TOATOTOBKA CTYAEGHTOB B 00JacTd WH(GOPMALMOHHOTO
COMPOBOXKACHUSI HAy4HOH JEATENbHOCTH, MPUBUTHE HABBIKOB CAMOCTOSTEIHHOIO IOMCKA
XUMHUYECKOH WHGPOpPMALMM B pa3IUYHBIX HCTOYHHMKAX. JlMCIWIIIMHA HampaBlieHa Ha
03HAKOMJICHHE CTYJEHTOB C HamboJjee MpeACTaBUTEIbHBIMUA OTEUECTBEHHBIMU U 3apyOCKHBIMU
UH(POPMALIMOHHBIMA pECypCcaMH, C COBPEMEHHBIMH HMH(OPMAIMOHHBIMH TEXHOJIOTHAMHU U
HHTEepHET-TEXHOIIOTUAMHU, UCIIONb3YIOIUMUCS ISl CONPOBOXKACHUS HAYYHOU NI€ATEIbHOCTH, a
TaKKe BO3MOXKHOCTSIMHU MPUMEHEHUS UX MPH PEIICHUH KOHKPETHBIX MPAKTHYECKUX 3aay.

2 B pe3yabraTe uU3yYeHHsl JMCUMILUIMHBI OOy4YawlnMiicsi 1O mNporpamMme
MATHCTPATYPHI T0JIKEH

Obnadams cnenyromumu oomekynbTypHbIME (OK), obmenpodeccnonanpabivu (OI1K) n
npodeccuonanbabME (I1K) komneTeHmsIMu:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHanu3y, cuHTe3y (OK-1);

— TOTOBHOCTBIO JICMCTBOBATh B HECTAHJIAPTHBIX CUTYAIUSIX, HECTU COLUANBHYIO U STUYECKYIO
OTBETCTBEHHOCTH 3a npunsThie perrerus (OK-2);

— TOTOBHOCTBIO K CAMOpPa3BUTHUIO, CaMOpEalM3allid, HCIOJb30BAaHUIO TBOPYECKOIO
noreniuana (OK-3);

— CHOCOOHOCTBIO  COBEPIICHCTBOBAaTH W  pa3BUBaTh CBOW  HMHTEIUIEKTYAlIbHBIH U
OOLIEKYIbTYpHBIM YPOBEHb, MONy4aTh 3HAHUS B 00JACTH COBPEMEHHBIX IMPOOJIEM HayKH,
TEXHHKH U TEXHOJIOTHH, T'YMaHUTAPHBIX, COLUAIBHBIX U SKOHOMUYecKkuX Hayk (OK-4);

—  CHOCOOHOCTBIO K MPO(hecCHOHATBHOMY POCTY, K CaMOCTOATEIRHOMY OOYYEHHIO HOBBIM
METOJIaM HCCIIEIOBaHMsI, K U3MEHEHUIO0 HAyYHOTO0 M HAYYHO-TIPOU3BOJCTBEHHOTO MPOQUII
cBoeii mpodeccuonanbHoit nesrensHocTH (OK-5);

— CHOCOOHOCTBIO B YCTHOM W NHUCHBMEHHOW peun CBOOOAHO TOJB30BATHCA PYCCKUM U
WHOCTPAHHBIM SI3bIKAMH KaK cpecTBOM JenoBoro odrenus (OK-6);

— CIOCOOHOCTBIO Ha MPAaKTUKE HCHOJb30BATh YMEHUS M HAaBBIKM B OpraHu3aluu
MCCIIE/IOBATEIbCKUX M POSKTHBIX PadoT, B ynpaBieHuu KoiuiekTusoM (OK-7);

—  CHOCOOHOCTBIO HAXOJUTh TBOPUYECKHE PELICHUS COLUAIbHBIX U MPOodecCHOHANBHBIX 3ajad,
TOTOBHOCTBIO K MPUHATHIO HecTaHAapTHBIX pernenuii (OK-8);

—  CIIOCOOHOCTBIO C MOMOINBIO HMH(POPMAIIMOHHBIX TEXHOJOTHMH K CaMOCTOSTEIbHOMY
NpUOOPETEHHUIO U UCTIOIb30BAHUIO B IPAKTHUECKON I€ATEIbHOCTH HOBBIX 3HAHUN U YMEHUH,
B TOM YHCJIE€ B 00JIACTSIX 3HAHUN, HEMIOCPEICTBEHHO HE CBSI3aHHBIX CO C(hepoit AeSITEIbHOCTH
(OK-9);

— TOTOBHOCTBIO K KOMMYHHKAIIUM B YCTHOH W THUCHMEHHOW (OpMax Ha pPYCCKOM U
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansHou aesteapuoct (OI1K-1);

— TOTOBHOCTBIO PYKOBOJHUTH KOJUIEKTUBOM B cpepe cBoel MpodhecCHOHATIBbHON NesTeIbHOCTH,
TOJIEPAaHTHO BOCIIPHHMMAs COLMAJIbHBIE, ATHUYECKHUE, KOH(ECCHOHANbHbBIE U KYJIbTYpHBIE
paznuuus (OI1K-2);

—  CIIOCOOHOCTBIO HCIIONIB30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJOTMM Ut cOopa,
00paboOTKM H pacHpoCTpaHEHUs: HaydHOW uWHMOpMaruu B 00JacTH OMOTEXHOJOTHH U
CMEXHBIX OTpaciei, ClIoCOOHOCThIO UCIOJIb30BaTh 0a3bl JAHHBIX, TPOTPAMMHBIE POTYKTHI
u pecypcbl MHTepHETa [T perieHus 3a1a4 npodeccruonanbroit aesrenpHoctr (OITK-5);

—  CIIOCOOHOCTBIO ~ OPraHU30BBIBATH  CAMOCTOSITETIBHYIHO M KOJUIGKTMBHYIO — Hay4HO-
UCCIIEIOBATEIbCKYI0 paboTy, pa3pabaThiBaTh IJIAHBI U MPOTPAMMBbl MIPOBEACHUS HAYUHBIX
MCCJICIOBAHMM U TEXHUYECKUX Pa3paboTOK, pa3padaTsiBaTh 3a1anus 1is ucroaauteneit (I1K-
1);

—  CIOCOOHOCTBIO HCIIONIB30BaTh COBPEMEHHbIE NPUOOPHI M METOJAUKH, OpPraHU30BBIBATH



NPOBE/ICHUE HKCIIEPUMEHTOB U UCIIBITAHUM, IPOBOJAUTE UX 00pabOTKY M aHAIM3UPOBAThH UX
pesyabratsl (ITK-3).

3uams:

— OCHOBHBIE COCTaBJAIOIIME HH(GOPMALMOHHOIO OOECledyeHus: Ipolecca CONPOBOXKICHHS
HAy4YHOW JESATEIbHOCTH, IOHITHUS U TEPMHUHBI;

—  OCHOBHBIE OT€YECTBEHHBIE U 3apyOeKHbIE HICTOUHUKH IPOQHIbHON HHPOPMALUY;

—  0oOII¥e MPUHIINIIBI TOJIYYCHHS, 00pabOTKH M aHaJIM3a HAYYHOH MH(GOPMAIIIH.

Ymems:

—  BBIACHATH  KOHKPETHBbIE  HMH()OPMAIMOHHBIE  TEXHOJOTHH,  HEOOXOAWMBIE  JUIs
UH(POPMALIMOHHOTO 00eCIIeUeHHs! pa3IMYHbIX HAyYHBIX MOTPEOHOCTEIH;

—  HaxoguTh MNpoQUIbHYIO HMH(OpPMAIMI0 B Ppa3IMYHBIX OTEYECTBEHHBIX M 3apyOexkHbIX
MH(POPMALIMOHHBIX MacCUBax;

— 00pabaTeIBaTh M aHAIM3UPOBATH JIAHHBIE C LEJIBIO BBISIBIICHUS PEJIEBAHTHON MH(OPMAITHIH.

Braoemy:

— 3HAHMUAMU O COBPEMEHHBIX ABTOMATU3MPOBAHHBIX HMH(OPMALMOHHO-TIOMCKOBBIX CHUCTEMaXx
(AUIIC), ux BO3MOKHOCTSIX, CITIOCO0AX B3aMMOJICHCTBUSI C HUMH;

— IPaKTUYECKUMH HaBbIKaMH HH(GOPMALIMOHHOTO IIOMCKAa C IOMOUIbIO TEXHOJOTHM
TEJIEKOMMYHHUKAIIMOHHOIO 10CTyNa U MIHTepHEeT-TeXHOIOI uii;

— OCHOBHBIMM IOJXOJaMH Ul aHajlu3a MOJYyYEHHOW JaHHBIX M MCIOJIb30BaHUS UX B CBOEHU
PO eCCHOHAIBHON JESTEIHHOCTH.

3 Kpartkoe coaep:xaHue JTUCIHUILUIHHBI

Mooynv 1. Bsedenue. OcHosHbie nouamus u mepmunvl. 1 ocyoapcmeennas cucmema
HayuHo-mexHuueckou ungopmayuu. Hugopmayuonnovle uzoanus u 6azvl OGHHbIX.

Paccestnue u crapenne nadopmanun. Crerpduka HHPOPMALUH M0 XUMUAU U XUMUYECKOH
texHosiorun. Mupopmarmonusie cucremsl (MC) u nnpopmannonusie Texonoruu. CTpykTypa u
kiaccudukarus UC. PedepatuBubie xypHaisl: PedepatuBnsbiii xypran «Xumus», «Chemical
Abstracts».  Ctpyktypa,  ykasaTenu,  airOPUTMbl  pa3MYHBIX  BUJIOB  IIOHCKA.
ABToMaTu3upoBaHHble  HH(pOpMarMoHHO-TIoucKoBble  cuctembl  (AUIIC).  manmorosble
IIOUCKOBBIE ~ CHUCTEMBI: OCHOBHbIE (YHKIMM U  BO3MOXKHOCTH, CIIOCOOBI  JOCTYIA.
WupopmalilnoHHblE  TEXHOJOTMH W MH(POPMAIMOHHBIE  pecypchl. OJTambl  pa3BUTHUS
MH(POPMALIMOHHBIX TEXHOIOTUN. Bkl nH(GOpMaLMOHHBIX TEXHOJIOTHH. OCHOBHBIE KOMIIOHEHTHI
TEeJIEKOMMYHUKAIIMOHHOTO ocTyma K pecypcam AUIIC. AnroputM nHPOPMAIMOHHOTO TIOWCKA B
pexxume Teienoctyna. BpiOop JIeKCHMYECKMX €AMHUI, MCIIOJB30BaHME JIOTHUECKUX U
MO3UIMOHHBIX orepaTtopoB. MHPOpMaIMOHHO-TIONCKOBBIN s3bIK. JIOrMKa M cTpaTerusi Mmoucka.
bazbr nannbix (b/l). banku nansbeix. CTpykTypa, QyHKIUM, Ha3HayeHHe. THmbl 6a3 JaHHBIX U
0aHKOB JaHHBIX.

Mooyne 2. Hnugpopmayuonnsie pecypcor cemu Internet. Omeuecmeennvle UCMOYHUKU
uHgopmayuu no XuMuu U CMENCHbIM 00AACMAM.

AUIIC Beepoccuiickoro HHCTUTYTa Hay4yHOH U TexHu4eckoil unpopmanuu (BUHUTH).
OcHoBubie 0a3pl manabix BUHUTU. Tlpenmetrnoe conepkanne u HamojHeHue. CTpyKTypa
nokymenToB B b/l BUHUTU. NapopmaninoHHO-oMcKOBBIH s13bIK. [Tonckosas crparerus. AUIIC
STN-International. Mudopmanmonno-nouckosas cuctema STN-International. OcoGeHHOCTH
AUIIC STN-International. Opranuzanuss U BO3MOKHOCTH IOHMCKa. Pa3nuyHble BHUIBI MOUCKA
(STN-easy, STN Express, STN on the Web u ap.). 3HaKOMCTBO C OCHOBHBIMH BHJIaMHU
UCTOYHHUKOB HMH(pOpManuu: MoHorpaduu, auccepTaluu, aBTopedepaThl, CTAaThbH, IATEHTHI,
JETIOHUPOBAHHbBIE PYKOMMCH, TE3UChl KOH(EpeHIil, ceTeBble MyOJuKalluy, CTaHIApPThl U T.IL
OcobenHoctr ohopMIIeHHUsI CCHUIOK Ha JJaHHbIE HCTOYHUKH. Mcronb30BaHue 0TeyecTBEHHBIX 0a3
nauubix PT'b, TTIHTB, BUHUTHU, PHb u np. Mcnonb3oBaHue BO3MOXKHOCTEH OHOTMOTEKH
eLibrary. Munekcel nutupoBanus. TeMaTHueCcKuil MOKCK.

Mooyne 3. Ungopmayuonnvie pecypcer cemu Internet. 3apybedicnvie uUcmouyHUKuU
UHpOpMayUU NO XUMUU U CMEICHBIM OONACHIAM.



0030p cymiecTByOMUX WHOOPMAIIMOHHBIX UCTOYHUKOB B 001aCTH XUMHUU, XUMUYECKOU
TEXHOJIOTUM U CMEXHBbIX Hayk. MH(popMalmoHHbIE MOPTaabl U CaWThl ANEKTPOHHBIX HU3IaHUN:
CalT DJICKTPOHHBIX KYPHAIOB AMEPUKAHCKOTO XUMUYECKoro obrmiectBa, nopran Informaworld
m3narenbctBa  TAYLOR&FRANCIS, wundopmamuonnsnii  mopran SCIENCE DIRECT
m3narensctBa ELSEVIER, mnopranst m3gatensctB SPRINGER, WILLEY&SONS u ap.
Nudopmanmonnsie Bo3MoxHocTH Science Direct. [TonckoBeiii mHTEp]Eiic, MOUCKOBBIA S3BIK,
HAayKOMETPHUYECKUE  (YHKUWHU, JIOTOJHUTENbHbIE  (YHKIMHA. OJNEKTPOHHBIE  U3aHUSA
AMepHKaHCKOTO XuMHudeckoro ooOmectBa. OOmias xapakrepuctuka. HubopMmanuoHHble U
nouckoBbie BO3MOKHOCTH. [Tonsitue DOI. [TonckoBblii s13bIK. ATperaTtopbl HAy4YHO-TEXHUUECKOM
nnpopmanuu Reaxys, Web of Science, Scopus, Google Academy. MHmeKkchl HUTHpOBaHMS.
Temarndeckuii TOUCK.

Mooynv 4. Ucmounuxu namenmuou uHgopmayuu.

[TonsiTHe O0BEKTOB MHTEIUICKTYalbHOU COOCTBEHHOCTH. [laTeHTHAst JOKYMEHTAIMs Kak
uH(popMalMoHHbI MaccuB. OCHOBHBIE MOHSATHUS U ONpeAeNieHUS B 00JACTH MAaTEHTOBEICHUS.
OObexTel  m300peTeHnid. [laTeHTHOE  3aKOHOAATENBCTBO. MEXIyHapOoAHAs IMAaTEHTHAs
knaccudukanus (MIIK). [TatenTHbiil mouck. OCOOCHHOCTH W BHIBI TTOMCKA. OTEYECTBEHHBIE U
3apyOeKHbIE  aBTOMATH3UPOBAHHbIE  WH(MOPMAIMOHHO-TIOUCKOBBIE  CHUCTEMBI  ITaTEHTHOM
uHpopManuu. XapakTEepHUCTHUKa, OpraHu3alus, BO3MOXKHOCcTH mnoucka. b/l dexepanbHOrO
uHCcTUTyTa npoMmbiuieHHol cooctBenHocTH (DUIIC). CoctaB M BO3MOMXKHOCTH JIOCTYIIA.
Crpykrypa narentHoro nokymenrta B BJ[. BJ] Amepukanckoro narentHoro Begomcta United
States Patent and Trademark Office (USPTO). Cocras B/l USPTO. B03MOXHOCTH IOCTYIIA.
Crpykrypa marentHoro noxkymenta B bJI. BJI ESPACENET. Kosmiekuus nareHTHbIX bJ]
ESPACENET. Bo3moxknoctu poctyna. CtpykTypa mnareHTHOro aokymeHta B BJI. Bunel u
BO3MO>XHOCTH TTOUCKA.

Mooyne 5. Unmepnem kax mexuonocust u UHGHOPMAYUOHHbIU pecypc.

Hcnonp30BaHre TEXHOJIOTHH BEOMHAPOB B yueOHOM mpoiiecce. Vcnonb30BaHne CUCTEM
koHTpois Bepcuit GiHub. Buer nonckoBeix MammH. CTpYKTypa U MPUHIMIT PaOOTHI TOMCKOBBIX
mammH. [TouckoBas cucrema Google. [Ipuemsl noucka nundopmaruu. CepBucel noprana Google.
Onextponnas moura Gmail u cepsuc GoogleTalk. Ilomck Haywynoit wuHpopManmu B
GoogleScholar. ABromaTnueckuii nepeBOMYMK BEO-CTpaHUL. DHIMKIIONEAMYECKHE MOPTAIIbI
Wntepuer. Texnonorus Wiki. McTopusi BOSHUKHOBEHHS M CTPYKTYpa CBOOOIHOM SHLMKIIONEIUN
Wikipedia. CoBmecTHast paboTa HaJ JOKYMEHTaMH W OpraHM3allMd COBMECTHOI'O OHJIAIH
MPOCTPAHCTBA TSl HAYYHOU paboThl. Dh(PEeKT camoopraHu3aiuy B TI00AIBHOW KOMITBIOTEPHOU
ceTu. XapakTepuCTHKa collManbHbIX cetel. [lonstue o 6morocgepe.

4 O0beM yueOHOH THCHHMIIINHBI

Bunsl yueOHoI paboThl B 3ayernbix | B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 2,0 72
KonraktHas paoora (KP): 1,0 36
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1,0 36
CamocrosiTtesbaas pa6ora (CP): 1,0 36
Pedepar 0,5 18
Jlpyrue BUBI CAMOCTOSITEIHOM PabOTHI 0,5 18
Bupa xouTpoJssi: 3a4er / 3k3amMeH 3ader
Bunet yueGHoI paboTh B 3auernbix | B acTpoHOM.
eIMHHIIAX qgacax
O01asi TPy10€eMKOCTh IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 54
KounraktHas pa6ora (KP): 1,0 27
Jlexumu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1,0 27




CamocrositesbHas padora (CP): 1,0 27
Pedepar 0,5 13,5
Jlpyrue BUbI CaMOCTOSITENHLHON pabOThI 0,5 13,5
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanusA padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«XuMHS reTepolUuKInYecKux coequnenuii» (51.B.03)

1. 1 Hesab AucuMNIMHBI — yri1yOJIeHre 3HaHUH, YMEHU, BIaIeHUH 1 popMUpoBaHUe
KOMIIETEHIIMH B 00JIaCTH METOJI0B CHMHTE3a apOMATUYECKHUX IeTEPOLUKINYECKHX COEIMHEHUH,
B3alMOCBSA3EH «CTPYKTypa — METOJl CUHTE3a — CBOMCTBA» aApOMATUYECKUX T'€TEPOLUKINYECKUX
COCTUHEHUN.

2 B pe3yabraTe H3yYeHHMs JUCHMIUVIMHBI oOydawummiics 10 mnporpamme
MaruCTPaTyphbl A0JIKEH:

Ob6nadame cnenyrommu  oomekynsTypasiMi  (OK) u npodeccnonansubivu  (I1K)
KOMIIETCHIMSIMMU:

—  CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHau3y, cuaTesy (OK-1);

— CIHOCOOHOCTBIO  OpPraHU3OBBIBATb  CAMOCTOSITEJIbHYI0 U KOJUIEKTUBHYIO  HAy4yHO-
UCCIIEI0BATEIbCKYI0 PaboTy, pa3pabaThiBaTh IJIAHBI U MPOrpaMMbl MIPOBEACHUS HAYUHBIX
MCCJICIOBAHMM U TEXHUYECKUX Pa3paboTOK, pa3padaTsiBaTh 3a1anus A ucroanuteneit (I1K-
1);

— TOTOBHOCTbIO K IIOMCKY, 00paboTKe, aHaaM3y M CHCTEMAaTHU3alUd HAyYHO-TEXHUYECKOU
uH(pOpMAIIHMH 110 TEME UCCIIC0BaHMs, BHIOOPY METOIUK 1 cpeAcTB pemenus 3anaqn (I1K-2).

3namo:

—  COBPEMEHHOE€ COCTOSIHUE XMMHUHU FE€TEPOLMKINYECKUX COETUHEHUN;

—  COBpPEMEHHBIE METOJbl CUHTE3a U 00JACTH MPUMEHEHHS T'€TEPOLUKINYECKUX COEAMHEHUI;
COBPEMEHHbIE KOHILEMIMM, CBS3bIBAIOLINE CTPYKTYpY U CBOHCTBAa TIE€TEPOLUKINYECKHX
CUCTEM.

Ymems:

—  NPOBOAMTH aHAJIU3 HAYYHOM JUTEPATYphl B 00JIACTH COBPEMEHHON OPraHUYECKOW XUMHUHU,

—  IpearoJiaraTb BO3MOXHBIE IIyTH CUHTE3a NeTEPOLUKINYECKUX COEAUHEHUN U X CBOMCTBA.

Braoemy:

— MeTogamMu pabOThl C HAYYHO-TEXHUYECKOM, CIIPAaBOYHOM JHUTEpaTypod U 3JIEKTPOHHO-
OMOIMOTEYHBIMU pECYpCaMU IO TEOPETUUYECKUM U MPAKTHUYECKHUM acleKTaM OpraHu4ecKou
XUMUH,

—  TEOpPETHUYECKUMH OCHOBAMHU COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOIOB aHaIN3a CTPOCHHUS
Y CBOMCTB OpPraHMYECKHX BEILIECTB.

3 Kpartkoe coep:kaHue JMCHHUIIHHbI

CrpoeHre u (U3UKO-XMMHUYECKHE CBOMCTBA apOMAaTHYECKUX TIeTepOLUKINYECKUX
coenuHeHU. TayToMepus TEeTEPOIMKIMNYECKHMX  CHUCTEM. PeaknMoHHass  CIIOCOOHOCTH
apOMaTUYECKUX TeTEePOLMKINYECKUX COeIMHEHNN. Peakiiny apoMaTHueCcKoro 31eKTpopUILHOrO
U HykieopuibHOro 3amemnieHus. I[IprMeHeHHe MeTalsIopraHMYecKUX pearecHTOB B CHHTE3€
reTepOLMKIIOB. Peaknnu, KaTaln3upyeMble COEAMHEHUSIMY a1 usl.

CuHTE3 apOMaTHYECKUX T€TEPOILUKINYECKUX COCIMHEHNN. TUIBl peakuuii U peareHToB.
IIEKTPOLMKIMUYECKHE IIPOLECCH B CUHTE3€ IETEPOLUKINYECKUX COETUHEHUH.

OO0miass xapaKTepUCTHKA PEAKIIMOHHOM CIIOCOOHOCTH M METOJbl CHHTE3a OCHOBHBIX
KJIACCOB TE€TEPOLMKINYECKUX COeNMHEHUN (MUPUANHDBI, XUHOJIWHBI U U30XUHOJMHBI, XPOMOHBI,
KyMapHHbI, TUPPOJIbI, THODEHBI, PypaHbl, HHIOJIbI, UMUAA30JIbI, THA30JIbl, OKCA30JIbl, TUPA30JIbI).
['eTepouinKIibI, comepkalue y3oBoi aToM a3oTa. OCHOBHbIE XUMHUYECKHE CBOMCTBA U METObI
CHUHTE3a HACBHIIICHHBIX U YaCTUYHO HEHACBHIIIECHHBIX TETEPOLMKINUECKUX COEAUHEHNN.

O6uacTi NpUMeHEeHUs TeTePOLUKINYECKIX COeTUHEHUI.

4 O0beM yueOHOI TUCIUITIHHBI



B 3aueTHBIX B akanewm.
Buapr yae6HOM paboThI eIMHUIIAX gacax
O0u1asi TPY10€eMKOCTh IMCUMILIMHBI 0 Y4e0HOMY IUIAHY 6,0 216
KonraktHas padora (KP): 2,0 72
Jlexiuu (JIek) 0,25 9
[Ipaktnueckue 3anarus (113) 1,75 63
CamocrositennbHasi pa6ora (CP): 3,0 108
CaMOCTOSTENhHOE U3YUCHHE PA3/IETIOB TUCIUILITUHBI 3,0 108
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 Ix3amen (36)
B B actponom.
Bunbl yueOHOM paboThI 3a4ETHBIX yacax
eJIMHUIIAX
O01asi TPY/10eMKOCTh JHCHHMIIJIMHBI 10 YYeOHOMY IJIAHY 6,0 162
KonraktHas paoora (KP): 2,0 54
Jlexuunu (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (I113) 1,75 47,25
CamocrositesbHas padora (CP): 3,0 81
CaMocTosITeIbHOE U3YUEHHE PA3/I€I0B JUCIIUILUIMHbI 3,0 81
Buj koHTpOJIsi: 3a4eT / IK3aMeH 1,0 Jk3ameH (27)

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«MartemaTuuyeckoe MO/IeJIMPOBaHUE MPOIECCOB TOHKOI0 OPraHNYecKoro CHHTe3a»
(51.B.04)

1 Heap AUCOMIUVIMHBI — TIONYYCHHWE JIONOJHUTEIBHBIX 3HAHMA O TMOAXO0JaX K
UCCIIC/IOBAaHUIO CBOWCTB MOBEPXHOCTU BBICOKOTEMIIEPATYPHBIX (YHKIIMOHAJIBHBIX MAaTEPUAIIOB;
MOJTyYeHUE yYMEHHHA B OOJIACTH TPOTHO3MPOBAHUS CBOMCTB TIOBEPXHOCTH, W (OPMHUpPOBAHUE
KOMIICTCHIIM B  00JacTH TPOCKTHPOBAHUS CTPYKTYphl W  CBOWMCTB  IIOBEPXHOCTH
BBICOKOTEMIIEPATYPHBIX (YHKIIMOHAJIBHBIX MaTepuaioB. lIporpamma BkiIrO4aeT B ce0s
yrayOleHHOe W3y4YeHHe OKCIEPUMEHTAIbHBIX W TEOPETUYECKUX METOJIOB HCCIIEeIOBAHUS
MPOIIECCOB, MPOUCXOSAIINX Ha TPAaHUIIAX pa3zena (a3 «TBEPIOE — Ia3» U «TBEPIOE — KUIKOCTHY,
¥ METOJIOB ONPE/IEIICHUS CBOICTB pealbHBIX MIOBEPXHOCTEH.

2 B pe3yabTrare wu3ydyeHHs AUCHUILVIMHBI oOydamommiics 1Mo mporpamme

MATHCTPATYPhI 10JIKEH

Obnaoams cnenytouumu oomekynsTypasiMu (OK), obmenpodeccuonanpasiMu (OI1K) u
npodeccuonansubivu (I1K) komneTeHIMsIMHU:

CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHaIu3y, cuHTe3y (OK-1);

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CAMOpPEAIM3AlMH, HWCIIOIB30BAaHUIO  TBOPUYECKOTO
noreniuana (OK-3);

—  CIIOCOOHOCTBIO K MPO(ECCHOHATBHOMY pOCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METOJIaM HCCIIEIOBaHMsI, K U3MEHEHUIO HAyYHOTO M HAYYHO-TIPOU3BOJCTBEHHOTO MPOQUIIS
cBoeii mpodeccruonanbroit aesreabHocT (OK-5);

—  CHOCOOHOCTBIO K TPO(ECCHOHAIBHONW OKCIUTyaTallid COBPEMEHHOTO OOOpyAOBaHUS U
npuOOpoB B COOTBETCTBHH C  HampaBleHWEM W mpoduieM  HOATOTOBKU
(OIIK-3);

—  TOTOBHOCTHIO K UCTOJH30BAaHUIO METOJIOB MAaTEMATUUECKOTO MOJISTUPOBAHUS MAaTEPHUATIOB U
TEXHOJOTHYECKHX MPOIECCOB, K TEOPETUUECKOMY aHAIU3Y U IKCIIEPUMEHTAIbHOU MPOBEPKE
teopetrueckux runore3 (OITK-4);

— TOTOBHOCTHIO K TIOMCKY, 00paboOTKe, aHaIM3y W CHUCTEMAaTH3allMd HAay4YHO-TEXHUYECKOU
UH(OPMAIIHUH TI0 TEME MCCIICIOBaHNUs, BBIOOPY METOJIMK U CpeACTB perienus 3aaauu (I1K-2);

—  CIIOCOOHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE MTPHOOPHI W METOIMKH, OPTraHW30BHIBATH
MPOBEJICHUE YKCIIEPUMEHTOB M UCIIBITAHUHN, IPOBOAUTH UX 00pabOTKY M aHATM3UPOBATH MX



pesynbrats (ITK-3).
3namy:
—  CYTb CUCTEMHOIO II0JIX0J1a U Pa3pabOTKE XMMUKO-TEXHOJIOTHYECKOTO MPOLIECCa;
— OCHOBHBIE MaT€MaTUYECKHE MOJENIH, OMHUCHIBAIOLIME CTPYKTYpy IIOTOKAa B pPEaKTOpax
HEIPEPBIBHOTO JIEHCTBHS;
—  CHocoObl y4yeTa OTKJIIOHEHMS! CTPYKTYpPbl IOTOKa B PEAJBHBIX XHMUYECKHMX CHUCTEMAX OT
HACaJIbHBIX MOOCIICH;
—  METOJbI OIIPEEIICHUs CTPYKTYPbI IOTOKA B PEAJIbHBIX CUCTEMAX;
— MaTeMaTH4YecKOoe ONHMCAHHME YCJIOBHM TeriooOMeHa B 3aBUCHMOCTH OT OpraHU3aluu
mpolecca, CTpYKTyphbl IOTOKa M 0COOEHHOCTEN TErI000MeHa;
—  TOAXOJBI K y4eTy OCOOCHHOCTEH MacCcOOOMEHa /ISl TeTEePOTeHHBIX MPOIECCOB.
Ymemn:
— OILIGHMBAaThb HEOOXOJUMOCTh MAaTeMAaTUYECKOTO MOJCIUPOBAHMSI Ui  KOHKPETHOIO
XUMHUYECKOI0 IIPEBPAILICHMUS;
—  IPOBECTU ONPEIECICHUE MATEMATHUYECKON MOJEIHN CTPYKTYPbI IOTOKA HA OCHOBAHUM JJTAHHBIX
METO0/1a UH/IUKATOPHOT'O BO3MYUICHUS;
— TpOBECTH OLEHKY 3(PPEKTHBHOCTH XUMHUYECKOTO TIPEBpPAIICHUS B 3aBHCHUMOCTH OT
OpraHM3aliy Mpoliecca U MaTEMATUYECKON MOJIENIN CTPYKTYpPHBI ITOTOKA;
—  paccuyuTHIBaTh HEOOXOAMMYIO MOBEPXHOCTH TEILUIONEPEauu Il PEaKTOPOB HEMPEPHIBHOTO,
MEPUOIUYECKOrO U MOITYIEPUOAUYECKOTO IEUCTBUS.
Braoemw:
—  001wieit MeToAo0I0rueil MaTeMaTHYecCKOro OMUCaHUsI XUMUYECKOTO Mpoliecca ISl pa3IndHbIX
CrIoco00B €ro peaan3aluy;
—  METOJIaMH pPacueToB HAa OCHOBAHWW MaTEMaTHYECKHX MOJeNel /g oueHKU 3 PeKTHBHOCTU
XUMHUYECKOTO PEAKTOPa;
—  MOJAXO0JIaMU, MO3BOJISIONIMMH Ha HaYalIbHOM 3Tare pa3padOTKH XUMHUKO-TEXHOJIOTUYECKOTO
IpoLecca, OCyIECTBUTh BBIOOpP OpraHU3allK MIpoliecca U MOTEHIUAIBHOTO PEaKTopa.
3 Kparkoe coaepxxanue JUCUUIIIHMHBI
Beenenue. llenmn u 3amauu JUCUUIUIMHBL. OTambl pa3pabOTKH XMMHKO-TEXHOJIOTHYECKOIO
nponecca (XTII). Ilpumenenue cucremHoro mojaxona npu paspadorke XTII. Xumuueckas
CUCTEMa, €€ BXOJHbIC, BBIXOJHBIE NapaMeTphl, MapamMeTpbl BO3MYUICHHE U PETYIUPOBAHUS.
Maremarnueckass MOJENb — CBSI3b MEXKIY IapaMeTpaMHM CUCTEMBI C y4E€TOM KOHCTPYKLUU
peaktopa. CocTaBHblE 4YacTH MaTe€MaTH4YEeCKOW MOJETM HENpepbIBHOTO Ipolecca —
MaTepHabHbIN OanaHc (CTPYKTypa MOTOKa M KMHETHKA Ipoliecca), TEIIOBOM 0aaHC (CTpYKTypa
MOTOKA, TEIUIoNepeaada U TErIoo0MeH), Macconepenadya (CTpyKTypa MOTOKa U MacCOOOMEH).
Omnpenenstomnias pojib CTPYKTYphI IOTOKA.
NHauKaTOpHBIA M KUHETUYECKUH METOJ ONIPEAEIICHUS CTPYKTYPhI OTOKA.
CyImHoCTh MHIUKATOPHOro MeToAa. TpeOoBaHMs NpeabsBisieMble K HHAUKATOPY AJIS U3yUEeHHUs
CTPYKTYyphl noToka. MneanbHble MareMaTH4YeCKHEe MOJAENU. PeakTophl MealbHOTO CMEILIEHUS,
BBITECHEHHUS, s4eeuHas Mojenb. VX mnepenaTouHble (QYHKIUH, OTKIMK Ha MMITYJIbCHOE
BO3MYILIEHUE HHIUKATOpa, AM(depeHInaabHble PyHKINN pacpeesieHNs BpeMEHHU NpeObIBaHNUS.
CpaBHeHue 3(ppeKTUBHOCTH HAealbHbIX Mojenei. TeruioBble OanaHChl s aauadaTHUYeCKOro
pEeXHMMa U C TEIJIO0OMEHOM Yepe3 OBEPXHOCTh TEIIoNepeaayu.
[IpyunHBl OTKJIOHEHUS CTPYKTYphl IOTOKA pEAJbHBIX CUCTEM OT HACAIbHBIX MOJEIEH.
KomOunupoBanubie Mogenu: nuddy3rnoHHast MOJIEIb, TYeeUHast MOJIENb C 0OpaTHBIMU TTOTOKAMH,
PELMPKYISIIMOHHAS MOJIEND C 3aCTOMHON 30HOM.
OKCHepUMEHTAIbHOE OIpe/eNieHNe CTPYKTYphl IOTOKA, aHalu3 OTKIMKAa Ha HMITYJIbCHOE
UH/IMKAaTOPHOE BO3MYILEHHE C TIOMOIIBIO MOMEHTOB paclpeneieHus (HadajbHblE U
LEHTpaJbHbIE). AJNTOPUTM OINpEAENIEHUsI CTPYKTYphl IOTOKA, YCTAHOBJIEHHE aJIeKBaTHOCTHU
Mojenu. MoaenpoBaHyue NepUOUIECKUX MPOLIECCOB € YUETOM TerioooMeHa. MoenrpoBaHue
MOJIYTIEPUOINYECKUX TPOLIECCOB C YUYETOM TeriooOMeHa. PacueT MUHMManbHO HEOOXOAUMOMN
MIOBEPXHOCTH TEIUIONEPEAAUN.



KoHkpeTHbIE NMpUMEPHl MaTEMaTHYECKOTO MOJCIUpOBaHMs. AnuabaTU4eckoe XJIOPUPOBAHUE
Oensona o bepkmany. KputepuanbHbie ypaBHEHUS, ONMUCHIBAIONINE PEKUM AMYIBTHPOBAHHUS.
Pacuer mocTmxuMoOl CTENeHH MpeBpalleHus, HeOOX0IMMOTO BpeMeHH peObiBanus. CpaBHEHHE
3 PeKTUBHOCTH pEaKTOpPOB JuIsl XJopupoBaHus Oenzona. CynbpupoBanue 2-Hadromna, Kak
npuMep HEOOXOAMMOCTH YUeTa IMPH MOJCIMPOBAHUH MTPOIIECCOB MaCCOOOMEHA MK KUIKOU U
TBepIoi (azamu. MeXaHU3MBI C Y4E€TOM IPOIIECCOB MacCOOOMEHa, OIICHKAa MX aJleKBaTHOCTH.
Karanutrueckoe BOCCTaHOBJICHHE HHUTPOCOSIMHEHHI BOJOpPOJAOM B KuUAKoW (asze. Pacuer
pacripesielieHusl pacTBOpa HUTPOCOSAWHEHHST W BOJOPOJAa IO CTYICHSIM BOCCTAHOBJIICHHS,
pacripeielieHus TeMIIEPaTyphl, OTPEICICHNE BEICOTHI KATAIN3aTOPA Ha CTYIICHH BOCCTAHOBIICHHS.
MareMaTHueCKOe ONMCAHWE KOHTAKTHO-KATAJUTUYCCKHX IMPOIECCOB B alaparax KOJOHHOTO
THUTIA, TPYOYATOTO THIA U B YCIOBUSIX MCEBIO0KIKEHHOTO (KHIISIIEr0) CIIOs KaTalu3aTopa.

4 O0beM yueOHO#H THCHUIINHBI

B 3auerHbIx B akanem.
Bunbt yae6HOI paboThHI eMHATIAX gacax
O01masi Tpy10eMKOCTh TUCIUILUINHBI 110 YIe0HOMY TUIAHY 3,0 108
KonrtaktHas padora (KP): 1,0 36
Jlexim (Jlek) 0,25 9
[IpaxTnueckue 3ausatus (113) 0,75 27
CamocrositenbHas padora (CP): 2,0 72
CaMOCTOSITeNIbHOE N3YYCHUE Pa3/IENOB JUCIUTUTHHBL 2,0 72
Bujx koHTpOJIs: 3a4eT / IK3aMeH _ 3auer ¢
OLIEHKOIi
Bib! yueGHoii paGoTs! B 3auetnpix | B actponom.
€IMHULIAX yacax
O0masi Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3,0 81
KonrakrHast padora (KP): 1,0 27
Jlextim (Jlek) 0,25 6,75
[MpakTraeckue 3austust (I13) 0,75 20,25
CamocrositennbHasi padora (CP): 2,0 54
CaMOoCTOSATeNIbHOE U3YYCHUE PA3/ICIIOB TUCIIMILTHHBI 2,0 54
Bua kouTpo.as: 3a4eT / IK3aMeH _ 3auer ¢
OIEHKOIi

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIIMHBI

«Teopusi IBETHOCTH M CBOICTBA PoTOBO30Y:KIeHHBbIX cocTostHui» (51.B.05)

1 Heab AMCUMIUIMHBI — YIUIyOJieHHE 3HAHUM, yMEHHWH, BiIageHMd U (QopMHpOBaHUE
KOMIIETEHIIMH B 00JIaCTH YUEHHSI O 3aBUCUMOCTH MEXIY CTPOEHUEM OPraHUYeCKUX COEIMHEHNUH,
UX I[BETOM H CIEKTPAJIbHO-ITIOMUHECIIEHTHBIMA XapaKTEPUCTUKAMH, a TaKXKe IOJydeHHUe
IpeJICTaBICHNs 00 OCHOBHBIX (PU3MUECKHX KaHaIaX pelaKcalii GoToOBO30YXAEHHBIX COCTOSHUM,
00ycIaBIMBAIOIIUX MPUMEHEHHE OPraHUYEeCKUX KpacuTelaeld B COBPEMEHHBIX HETPaAULIMOHHBIX
o0nacrsx.

2 B pe3syabrare
MATUCTPATyPhI J0JIKeH:

Obnadams cnegyromumu  o0mekynbTypHbiMu  (OK) u mpodeccnonansubivu  (I1K)
KOMIIETEHIIUSIMHU:

—  CIIOCOOHOCTBIO K MpPO(ECCHOHATBHOMY POCTY, K CaMOCTOSATEIHOMY OOYyYEHHIO HOBBIM
METO/1aM HCCIIE0BaHMs, K U3MEHEHUIO HAYYHOTO U HAyYHO-TIPOM3BOJCTBEHHOTO MPOQUIIsL
cBoeit mpodeccuonanbHoit nesrensHocTr (OK-5);

— TOTOBHOCTBIO K TIOMCKY, 0OpaboTKe, aHadM3y M CHCTEMAaTHU3alUU HAyYHO-TEXHHUYECKOU

M3yYeHUs JUCHUIVIMHBI O0y4YaloUMics MO0 Mporpamme



UH(POPMAIIHH 110 TEME MCCIICIOBAHNUs, BBIOOPY METOIUMK U cpe/icTB pernenus 3aaaqn (I1K-2);

Snamo:
— TPUYMHBI TIOSBJICHUS OKPAacKW Yy (U3MYECKHX TeJI M CIOCOObl  (hOpMUPOBAHHSA
L[BETOOLYIIICHNUS;

—  OCHOBHBIE AJIEMEHTHI XpPOMO(DOPHBIX CUCTEM OPTraHUYECKHX (POTOAKTUBHBIX COCINHEHMIA;

— CHocoObl KOJMYECTBEHHON OLIEHKM 1BETa M IOIVIOUIEHHOI'O M3JIy4E€HHUs, OCHOBHbBIE
[apaMeTpsl CHEKTPOB IOIVIOMICHUS M MCIYCKaHUs, METOAbl HX JKCIEPUMEHTAJIbHOTO
ompezeNieHus]; MyTH pellakcallii BO30YX ACHHBIX COCTOSIHUN OPraHUYECKUX XPOMOGOpOB;

— 005acTH MPaKTHYECKOTO MPUMEHEHHS (POTOAKTUBHBIX COCAMHEHUH B 3aBHCHMOCTH OT
npeoOsiajaHusl TOTO WM HHOTO MEXaHU3Ma JIMCCUIAIMM HSHEPruM  3JIEKTPOHHOIO
BO30YKICHHS.

Ymemn:

— TOPUMEHATh METOJ BO3MYIIEHHUS MOJICKYJISIPHBIX OpOWTaneil Jid MpOBENCHUs aHaIu3a
3¢ (peKTUBHOCTH B3aMMOACHCTBUS CTPYKTYPHBIX 3JIEMEHTOB MOJEKYJ U UX BIHMSHHUS Ha
PHEPTUI0O M B3aUMHOE DACIOJIOXKEHHE MOJICKYISIPHBIX OpOuTaneil, 4YTo ompenenser
CBETONOTJIOIIAIOIINE CBOMCTBA OPraHUYECKUX MOJIEKYJISIPHBIX CUCTEM;

—  J1aBaTh OLCHKY BIUSAHUS 3()(PEKTOB cpenbl Ha MON0KEHUE MOJIOC B AIIEKTPOHHBIX CHEKTpax
IIOTJIOILICHHS,

— aHANM3UPOBATh BIIMSAHHME CTPYKTYPHBIX HW3MEHEHUN, MPUPOABl PACTBOPUTENS U
MHUKPOOKPY)KEHHsI Ha JIOMHHECHEHTHBIE XapaKTePHCTUKU OPraHMYECKHX XPOMO(OPHBIX
COEeIMHEHUI.

Braoemw:

— oO0mieil MeTooNoruell M3y4eHUus CIEeKTPaIbHO-TIOMUHECIICHTHBIX CBOWCTB OPraHUYeCKHX
XpoMO(OpPOB B KOHJIEHCUPOBAHHOW (pase ¢ HCMONb30BAHHEM METOJIOB CTAIIMOHAPHON H
BpeMs-pa3pelIeHHON ONTUYECKOM MIEKTPOHHOM CIEKTPOCKOIINH;

— rpaduyecKkuM criocoOOM MpeACTaBICHUS YDHEPTUH AIEKTPOHHO-KOJIE0ATEIbHBIX COCTOSHUM C
UCIIOJIb30BaHUEM JHUarpaMMbl SI610HCKOTO;

— IOJAXO0JaMHU U OCOOEHHOCTSMHU BBIICHEHUS B3aUMOCBSI3€H MEXKIYy XMMHUYECKUM CTPOECHHUEM
MOJIEKYJI, MX DJEKTPOHHO-OPOUTAIbHON CTPYKTYpOH, CIOCOOHOCTBIO HHTEHCHBHO
MOTJIOIIATh CBETOBYIO HHEpruio B BUIUMOM H OmkHeM Y@ u MK nuanasone, a Takxke
BO3MOXXHOCTBIO y4YacTHS B BO30YKIEHHOM COCTOSSHUM B MOHO- M OHMMOJEKYJISPHBIX
peNnaKcalMOHHBIX IpoLeccax

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Bsenenue. Llenu v 3agaun aucuuIuingel. PazBuTre npeacTaBiIeHU U B3aUMOCBS3H MEXKILY
CTPOCHHEM COEMHEHHUS U €ro LIBETOM. PaHHME XMMHUYECKHE TEOPUU LIBETHOCTH (XpOoMO(OpHO-
ayKCOXpPOMHasi, KOOPJMHALMOHHO-HEHACHIIIEHHBIX AaTOMOB M XuHougHas). Ilepexon K
AJIEKTPOHHOM TEOpUM LBETHOCTH OPTraHWYEeCKUX COEAMHEHUH. 3apoXkKIEeHHWEe U pa3BUTHE
doroxumun B XX B. CoBpeMeHHOE ONpe/ieieHNne MOHATUS «KpacUTeNlby». TUIbl KpacuTelen B
3aBUCHMOCTH OT Crocoba mpeoOpa3oBaHUs TOTJIOMIEHHONW CBeTOBOM »Hepruu. [loHsTHE O
XpoMo(OpHOH crcTeMe KpacUTesel, OCHOBHBIE 2JIEMEHTHI XpPOMO(OPHOM CHCTEMBI.

@u3nyecKkue OCHOBBI IBETHOCTH. JIBOMCTBEHHas IpUpOJA dSJIEKTPOMArHUTHOIO
U3JIy4CHMs, €70 OCHOBHBIE IIapaMETPbl U HDHEPreTUYECKUE XapaKTepUCTUKU. TpuxpomMaTuyHas
Teopus LIBETHOTO 3peHus yenoBeka. CriocoObl (hopMupoBaHus 1BeToOmyIIeHNs. CrieKTpaabHbIe
U JIOTIOJTHUTEBHBIE [IBETA. AXpOMAaTHUECKUE U XpOMATHUECKUE 1[BETA. XapPAKTEPUCTUKHU 1IBETA:
[[BETOBOW TOH, CBETJOTA, HACBHIIEHHOCTh. AJJINTUBHBIM M CYOTpakTUBHBIA CHUHTE3 IBETA.
JleeKThl IBETHOTO 3peHHs Y YeNlOBeKa.

KonnuecTBeHHass XapakTepUCTHMKa IBETA W IBETOBBIX pAa3JIMUMi  OKpPAIICHHBIX
MmatepHualioB. BekropHoe mpezacraBienue npera. TpeyronbHuk MakcBema. L{BeToBoii rpadux
MKO XYZ. ®yHKIuu CI0KEHHUS I[BETOB CTAaHAAPTHOTO HAOMIOAATENs, UX (U3UIECKUN CMBICI.
Onpenenenne koopauHat I1BeTHOCTH. Henocratku nuarpammel MKO XYZ, uBeroBoe
npocTpaHcTBO MaHcesuta, kojopumerprueckas cuctema MKO Lab-76.



N36upaTtensHoe TOTJIONICHHE CBETa KaK OCHOBHAs INMPHYMHA OKPACKU OpPraHMYECKHX
coemuHeHUH. CHEKTpalIbHBIA CIMOCOO PErHUCTPAIMH TOTJIOIMICHHOTO CBETa W CIEKTpasbHas
tepMuHoiorus. OO0benuHeHHbIN 3akoH JlamGepra-byrepa-bapa, ero BbIBOJ, OTKJIIOHEHHS OT
3akoHa. BnusHue (opMsel criekTpanbHON 1osiockl Ha 1BeT. CHEKTphl, CoAeprKallue HECKOJIBKO
nojsioc. OCHOBHBIE TUIIBI JIEKTPOHHBIX EPEX0A0B B MOJIEKYJIAX OPraHMYECKUX XPOMO(OPOB.

[IpuMeHeHHe OpOUTANBHOTO MOAXOAA Ul AaHajdM3a CBETONOIJIOUIAIOIIUX CBOWCTB
OpraHMYECKUX COEIMHEHUHN. AJBTEpPHAHTHBIE U HEAJBTEPHAHTHBIE 7T-CUCTEMBbl. DPU3NUYECKUN
CMBICJI QJIbTePHAHTHOCTU. Teopema napHocTu. Tumel Bo3MyIeHU# Ipu 00pa30BaHUU T-CUCTEM U
uXx BiusiHUE HA 3HEpTUio 7-MO. OcOOEHHOCTH MOTJIONIEHHS CBETA MOJIMEHAMU, CHMMETPUYHBIMH
LIUAaHWHOBBIMHU KPACUTENSIMH M apOMaTHUYECKUMHM YIJIEBOAOPOAAMHU. DIEKTPOHHbIE NIEPEXO/Ibl B
reTepoapOMaTUUECKUX MOJIEKYJIAaX, OTHOCSIIMXCS K YETHbIM WM HEYETHBIM aJbTEPHAHTHBIM
cucremaMm. Mcnonb3oBanue Meroga BMO 11t 00bsICHEHNS CIEKTPaATIbHBIX 3P PEKTOB, CBSI3aHHBIX
C BBEJCHHMEM B MOJIEKYJY HOJSPHU3YIOIIMUX 3aMECTUTENEH, BOSHUKHOBEHUEM KOHKYPHUPYIOIINX
Lenel CONpsKEHMs U IPOSIBIIEHUEM CTEpUYECKUX 3((HEKTOB.

OOpa3oBanne BO30YXKIEHHBIX COCTOSHUH W MyTH HX Je3akTuBanuu. IIporecce
U3JydaresbHble U Oe3bI3ilyyaTelbHble, MOHO- U OMMOJIEKYJIpHbIE, (OTOXUMUUYECKHE PEAKIUH.
MoHnomonekyisipabie poTopu3MUecKue mporeccs Ha auarpamme S16monckoro. KonebarenpHas
penakcanus (KP) u Buyrpennsis kousepcus (BK). Xapakrepuctuueckoe Bpemst BK u KP, 301m0toe
npasuio depmu.

@dayopecueHuys. 3amuch CTAMOHAPHBIX CIEKTPOB MCIYCKaHHUS M BO30YKICHHS
duyopecueHnyum, OJOK-cxema chekTpoduiyopuMerpa. BakHeimme mnapamMeTpsl CHEKTPOB
UCITYCKaHHsI OpraHuYecKux (ayopoopoB: CTOKCOB COBUI M KBAHTOBBIA BBIXOJA. 3epKajibHas
CUMMETpUS CIEKTPOB MCITYCKAaHUSl U MOIJIOUICHMS, ITpaBuiio JIeBIIMHA M MCKIIIOUYEHUS U3 HETO.
[TpaBuno Kamum u Basunosa. Kuneruka 3aTyxaHus ¢uyopecueHIMH. DKCHEpUMEHTaIbHOE
oTIpesieNieHue BPEMEHH JKU3HU BO30YKICHHOTO COCTOSIHHSI, METOJ| CUeTa €AMHUYHBIX (DOTOHOB.
Kaxymeecs u n3nmyyareiabHoe BpeMs KU3HHU, ypaBHeHue Ctpukiepa-bepra.

CrioHTaHHOE ¥ BBIHY)XJIEHHOE HCITyCKaHue (OTOBO3OYXKIECHHBIX COCTOSHHHA. CXeMBbI
JOCTHDKEHUSI MHBEPCUHM 3aCEIEHHOCTH BO30YXJIEHHOIO M OCHOBHOI'O COCTOSIHUS MOJIEKYIL
[TpyHIMNIMATBHOE YCTPOMCTBO U OCOOEHHOCTH I'€HEpalMi U3IY4YeHUs B JIa3epax Ha pacTBOpPax
OpPraHMYECKUX KPACUTEIEH. DKCUMEPHBIE JIa3€PBbl.

NuTepkoMOMHAIMOHHAs KOHBEPCHS, CKOPOCTh Mpoliecca U (PakTOphl, CIIOCOOCTBYIOIINE
uHTepkoMOuHannoHHbM nepexonam (MKII). IIpasuio Dnp-Caitena. OddexkruBnocts UKII B
KapOOHWJIbHBIX COEIUHEHMSX C PA3IMYHBIM OTHOCUTENBHBIM PACIOJIOKEHHUEM CHUHIJIETHBIX U
TPUILIETHBIX YPOBHEH 3HEpruM m,7*- U N,m*-BO30YXIEHHBIX COCTOSHUU. DocdopecueHIus.
Otnuume  mporeccoB  ucnyckanus — (ocdopecneniiun  u  dayopecueHuuu.  MeTtoabl
CTUMYNIUpOBaHUs  (GochHOpecleHlun  OPraHWYeCKUX  JIIOMUHO(POPOB,  KOHCTPYKLUHU
docdopockonos. 3amemniennas guyopecueHus E- u P-tuma.

B3auMocBs3p  uryopecueHIIMH C MOJIEKYJISPHON CTPYKTYpOM: BIIMSHUE JUIMHBI U
TOTOJIOTUN COMNPS)KEHHOW CHCTEMBbI, BIUSHUE IE€TEPOATOMOB U MOJSPU3YIOIIUX 3aMECTUTENEH,
BIMSIHHE CTEpUYECKHX (AKTOpOB W  MHKpPOOKpYyxkeHus Quyopodopa. Cucremaruka
JIOMUHECIIEHTHBIX THUIIOB MOJIEKYJ] Ha OCHOBE OTHOCHUTEIBHOI'O PACHOJOXKEHHS 7,7*- U N,m*-
ypoBHEeH.  CHEKTpaJbHO-TIOMHUHECIICHTHBIE  CBOMCTBA  ApPOMATHYECKUX  YIJIIEBOIOPOMAOB,
A30THCTBIX TE€TEPOLMKIIOB, AapOMATUYECKUX HUTPO- U  KapOOHMJIBHBIX  COEAMHEHUH.
@IIyopeClICHTHbIE TIPOMU3BOJAHBIE JU- W TPUAPUIMETAHOBBIX Kpacurteneil. CoeauHeHus,
MIOJIBEpTaroIIUecs] BHYTPUMOJIEKYIsipHOMY TiepeHocy 3apsiaa (ICT) u o0pa3oBaHHIO CKPYyYEHHBIX
coctosHuit ¢ nepenocom 3apsna (TICT). dnyopecuentHsie |CT-xeMoceHCOpBI, MOJEKYIISIPHBIE
POTOPBI.

Bnusiuue  pactBopHTenss Ha  crnekTpsl  QuyopecueHumu. Coemuduueckas U
Hecnenuduueckass cosbBarauusa. AKTuUBalusa (QIYOpeCUEHIIMH COEIWHEHUH C OJIM3KUM
pacroyio)keHueM m,7*- U N,7*-ypoBHEH HHEpPruu BO30OYXKIEHHBIX COCTOSHUN B MOJAPHBIX
MPOTOHHBIX PACTBOPUTENSAX. BiHMsSHME NOJIIPHOCTH PACTBOPUTENSI M €ro CIOCOOHOCTH K
00pa30BaHUIO BOJAOPOAHBIX CBSI3€i HA MHTEHCUBHOCTh U MOJOKEHHE MAaKCUMyMa SMHUCCHOHHON



nojsocel  ¢uyopodopoB ICT-tuna. VYpaBHenue Jlunmepra-Mararm U €ro mnpaKTHYECKOE
npuMmeHenue. DnayopeclieHTHbIE HWHAUKATOPHl MOJSPHOCTH  CpeAbl, HCIONb3yeMble B
ouoxumuueckux wuccienoBanuax (PRODAN u ero mnpousBojaHble, aMHHOCYIb(QOKHCIOTHI
HadTamHa).

Tymenue Bo30y>KICHHBIX COCTOSHUHN M TYILICHHE JTIOMUHECLEHIIMH ITyTEM CTOJIKHOBEHUI
MoJieKkyl. JluHamuueckoe TylleHUE, OCHOBHbIE MexaHu3Mbl, kuHeTuka llltepna-doabmepa.
[TpakTHyeckoe HCIOIb30BaHUE JUHAMHYECKOIO TYILIEHMs (M3y4YE€HHE CTPYKTYpbl OMOMOJEKYI,
¢biyopeclieHTHBIE  XEMOCEHCOpPbI, OapomeTpuueckue Kpacku). CraTudyeckoe TyUICHHE
dyopecueHIy, 00pazoBaHUE HEPIYOPECIHPYIOMIETO KOMILJIEKCA B OCHOBHOM COCTOSTHUHU.
Cdepa aktuBHOTrO TyleHus. OJHOBpEeMEHHOE CTATHUECKOE U TUHAMUYECKOE TYIICHHE.

@doronHAyLIMpPOBaHHBIM niepeHoc aekTpoHa (PET). l3MeHeHue OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX CBOICTB MOJIEKYJ T@pH Iepexoie B BO30YXKICHHOE COCTOSHUE.
OKHCIUTENBHBII M BOCCTAHOBMUTEIBHBIM  IEPEHOC  AJIEKTpOHA.  TeMoIuHaMudecKas
sdpdextuBHOocTh PET-mpomecca, ypaBHenme Pama-Yamnepa. OneHka KOHCTaHTBI CKOPOCTH
nepeHoca JJeTKpoHa, Teopus Mapkyca u  Xama. 3aBucuMocTh dddextuBHoctn PET-
B3aMMOJICHCTBHS OT PACCTOSHUS MEXAY TIOHOPOM U aKLENTOpPOM 3eKTpoHa. DiryopecieHTHbIe
PET-ceHcopsl Ha KATHOHBI U AHUOHBI.

O06pazoBaHue 3KCUMEPOB U IKCHUILIIEKCOB. OCOOEHHOCTH MOJIOC UCITYCKaHUs, CTPYKTYpa U
XapaKTep CBSI3U B IKCUMEPAX U SKCUILIIEKCAX, SKCUTOHHBIN U 3apsA0BbIi pe3oHaHc. CTaTuuecKue
U JMHAMUYECKHE OJKCHUMEpbI, CTIKUHT-B3aumojneicTBue. Ilytm aumccumanuu sHepruu
BO30YXIEHHS B IKCUMepax M dKcuruiekcax. OOpa3oBaHHE KOMIUIEKCOB C IEPEHOCOM 3apsijia
(KII3), otnuume sxcuriekcos ot KII3.

DOTOMHAYLIMPOBAHHBIA IEPEHOC MPOTOHA. M3MEHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB
MOJIEKY1 B BO30ykaeHHOM coctossHuu. [lpumepsr pH-3aBucuMoil  Quyopecuenuuu
apOMaTHYECKUX T'UAPOKCUCOCIUHEHUM, a30TUCTBIX TIE€TEPOLMKIOB NUPUIUHOBOIO THIIA,
apoMaTHYeCKHX KapOOHOBBIX KHCIIOT, 00YCIOBIEHHOU (hoTomepenocom mpoTona. Onpenenenue
3HaueHus: pKa.* Bo3OyxneHHOro cocrosHuUs, muki DEpcrepa. BHYTPpUMOICKYISIPHBIN MTEPEHOC
nporoHa B Bo30OyxkaeHHoM coctosiHuu (ESIPT). ®nyopecuentHsie xemoceHCOpsl u Y D-
abcopOepsl, pyHKIMOHUpYIomue Ha ocHoBe ESIPT-mexanu3ma.

IlepeHoc 3HEpruu 371EKTPOHHOTO BO30YXIeHHS. PainanimoHHbIN U pe30HaHCHBINA IepeHOC

(RET), cxonctBa u pasziauyus. DKCIEPUMEHTAILHOE ONpe/elieHHe KBAaHTOBOW 3(dekTHBHOCTH
RET. KsanroBo-mMexanuueckoe onucanue RET-mporecca. WHAYKIMOHHO-PE30HAHCHBII
(xynoHnoBckuif) mexanusm @épcrepa (FRET), BiusiHue paccTosiHus MeXAy XpoMohopaMu U UX
B3aUMHOW OpHMEHTAallud B MPOCTPAHCTBE Ha KOHCTaHTy ckopoctu FRET-B3aumoneiicTsus,
kputnueckuii paguyc Pépcrepa. lMcnosp3oBaHMe HWHAYKIIMOHHO-PE30HAHCHOIO IIEpEHOCA
DHEPrUM B KA4€CTBE MHCTPYMEHTA JUISl ONPENEICHUS PACCTOSIHUM Ha MOJIEKYJISIDHOM YPOBHE, a
Takke€ B KauyecTBE MeXaHHM3Ma, OOECIHEeUMBAIOLIEro MEepeKIoueHrne (IyopecleHTHBIX
XapakTepucTHK B patnomerpuueckux FRET-xemocencopax.
OOMeHHO-pEe30HaHCHBIN MepeHoc 3Hepruu (MexaHusM Jlexcrepa), GakTopsl BIUSIOIIME HA €ro
3 pexkTUBHOCTb. OTOOP MEPEX0I0B MO CHMHY NPU OOMEHHOM M KYJIOHOBCKOM B3aUMOJIEHCTBHH,
IIPaBUJIO COXpaHeHus chnuHa Buraepa.  TpUIUIET-TPUIIETHBIM NEPEHOC M TPUILICTHAs
aHHUTIIIALUSA. OCHOBHBIE TPEOOBaHUS, IPEABABISIEMbIE K TPUIUIETHBIM (POTOCEHCUOMIIN3AaTOpaM.
Peructpanus oOpa3oBaHMsI TPUIUIETHBIX COCTOSIHMI C HCIOJB30BAaHUEM METOJa UMITYJIbCHOTO
¢idi-poronusa. TylmieHne CHHIVIETHBIX W TPUIUIETHBIX BO30YXIEHHBIX COCTOSTHMNA
MOJIEKYJISIPHBIM KHUCI0PO10M. CHHTTIETHBIN KHCIIOPOA, 0OCOOEHHOCTH €T0 3JIEKTPOHHOIO CTPOEHUS
U MeTojbl reHepauuu. Ponb CcHHrIETHOro Kuciaopoga B mporeccax (oTtoocialneHus
OKpamieHHoro  BoJiokHa.  CuHTeTnueckass ~ (OTOXMMHMSI  CHHIVIETHOTO  KHCJIOpOJa.
doTtoauHaMHUYecKast TEpanusi OHKOJIOTHYECKUX 3a00JIeBaHUH.

4 O0bemM yueOHOH THCHHMIIINHBI

B 3aueTHBIX B akanewm.
Bunpr yaeOGHOM paboOThI eIMHUIaX gacax

O01asi TPYA0EMKOCTh THCHHIINHBI M0 Y4eGHOMY ILIaHY 3,0 108




KonrakTHas padora (KP): 0,75 27
Jlextuu (JIek) 0,17 6
IIpaktuueckue 3ausatus (I113) 0,58 21
CamocrositeibHas padora (CP): 1,25 45
Buja xoutpoJsi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(36)
Bitbt yuc6Hoi paGoTs! B 3auernnix | B actpoHom.
eIMHUIIAX yacax
OO01asi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4e0HOMY ILJIAHY 3,0 81
AyIMTOpHBIE 3aAHATHS: 0,75 20,25
Jlexumu (Jlek) 0,17 45
[Tpaxktrueckue 3ansatus (I113) 0,58 15,75
CamocrositesbHas padora (CP): 1,25 33,75
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 JK3aMeH
(27)

AHHOTauus padoyeii MporpaMMsbl JTUCHUTLIMHBI

«IIpumenenune CAIIP nJisi npoeKTHPOBaHUS MPOLECCOB TEXHOJIOIMHA TOHKOI0

oprannveckoro cuate3a» (51.B.06)

1 Henp AMCHMIUIMHBI — MOJYYEHHE MArkMCTPAaHTOM 3HAaHMM B 00JacTH NPUMEHEHUS
CHCTEM aBTOMAaTHU3UPOBAHHOTO MTPOEKTHUPOBAHUS ITPOLIECCOB TEXHOJIOTUH BHICOKOTEMIIEPATYPHBIX
MaTepHajoB; O3HAKOMJIEHME C MPOrpaMMHBIM HPOAYKTOM, pEIM3YIOIIUM YHCICHHOE
MOJICIIMPOBAHNE TEXHOJIOTHIECKUX MTPOIECCOB.

2. B pe3yabraTre mu3y4YeHHUs] MCHUILVIMHBI oOydamumiicd 10 mNporpamme
MAarUCTPATYPhI A0JIKEH |

Obnaoams cnepyroumumu oommekynbTypHbsiMU (OK), obmenpodeccuonansasiMu (OIIK) u
npodeccuonanbubiMu (I1K) komneTeHuusIMHU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

—  CIIOCOOHOCTBIO C IOMOIIBIO HMH(MOPMAIMOHHBIX TEXHOJOTHM K CaMOCTOSITEIbHOMY
NpUOOPETEHHUIO U UCTIOIb30BAHUIO B IPAKTHUECKON I€ATEIbHOCTH HOBBIX 3HAHUN U YMEHUH,
B TOM YHCJI€ B 00JIaCTSAX 3HAHUI, HETIOCPECTBEHHO HE CBSI3aHHBIX CO c(hepoil NesTeTbHOCTH
(OK-9);

— TOTOBHOCTBIO HCIIOJIB30BATh METOJbI MAaTEeMaTHYEeCKOTO MOJICIMPOBAHUS MaTepUAIIOB WU
TEXHOJIOTHYECKAX  TPOIECCOB, TOTOBHOCTBIO K  TEOPETHYECKOMY  aHAJIM3y |
IKCIIEPUMEHTANILHOM NpoBepKe TeopeTndeckux rumore3 (OI1K-4);

—  CIIOCOOHOCTBIO ~ OPTraHW30BBIBATH  CAMOCTOSITETIBHYIO W KOJUIGKTHBHYIO  HAay4HO-
UCCIIEIOBATEIbCKYI0 paboTy, pa3pabaThiBaTh MJIAaHBI U MPOTPAMMBbl MIPOBEIEHUS HAYYHBIX
UCCJIEJOBAaHUM M TEXHUYECKHX pa3paboToK, pa3padaTbiBaTh 3aJaHus 1 ucnonnurenent (11K-
1);

— TOTOBHOCTBIO K TIOMCKY, 0OpaOOTKe, aHaIM3y M CHCTEMATHU3allUd HAyYHO-TEXHUYECKOU
UH(OpPMAIIMH 110 TEME MCCIIE0BaHMUs, BHIOOPY METOIUK | CpeIcTB pemenus 3anaun ([1K-2);

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh COBpPEMEHHbIE MNPUOOPHI W METOJMKH, OPraHU30BbIBAThH
IPOBE/IEHUE HKCIIEPUMEHTOB U UCIIBITAHHUM, TPOBOJAUTE UX 00pPaOOTKY M aHAIM3UPOBAThH UX
pesynbrats (ITK-3).

Snamu:

—  BO3MOXXHOCTH YHCJIEHHOTO MOJCITHUPOBAHHUS pPa3HOOOPA3HBIX IPOIECCOB C MOMOIIBIO
nporpammbel ANSYS 5.5 ED.

Ymemn:

—  (opMynupoBaTh 331a4H MPOCKTUPOBAHUS M ONPEICISATh TPAHUIHBIE YCIOBUS /IS 33JaHHON
o0JacTu pemeHusl.

Bnaoems:



—  HaBbIKamu Hucnonb3oBaHus nporpammsl ANSYS 5.5 ED.

3 KpaTtkoe coaep:kanue JUCHUNINHBI

Tema 1. Hanpsscenno-oegpopmupogannoe cocmosinue ynpyzeoco mend. CTaTHUECKUH
aHaJIU3 YIJIOBOrO KpoHIUTeHHA. TBepAOTENIbHOE MOJESIUPOBAHUE C TIPUMEHEHUEM MPUMUTHBOB,
ByneBel omepauuu, ranrend, HEpaBHOMEPHOE IaBlieHHE, OTOOpakeHHe ae(hOopMHUPOBAHHOTO
COCTOSTHUS ¥ HANIPSIKCHUIH.

Tema 2. Teuenue ocuoxocmu. Moaenupyercs JJaMUHapHOE U TypOYJIIEHTHOE TEUEHUE B
JBYMEPHOM paclIupsitonieMcs KaHaie. PerynspHoe pa3OueHue Ha >J€MEHTHI, CO3[jaHie HOBOU
KHOIIKM Ha MHCTPYMEHTaJIbHON naHenu, pectapt BbrunciaeHuii B FLOTRAN.

Tema 3. Teuenus 6:3K01 HecoHcuMaemou Hcuokocmu. BBIOTHIETCS pacdyeT JaMUHAPHOTO
TEUEHHS BSI3KOU HECKUMAEMOM )KUIKOCTH B KABEPHE.

Tema 4. Cmewusanue mpex 2azos. 3agada GopMyIupyeTcss Kak IJI0CKast U pelaeTcs 3a
HECKOJIbKO UTepanuil. M3yuarorcs TenaoMacconepeHoc npy y4acTuy TPEX KOMIIOHEHTOB B 3a/1a4e
BHYTPEHHET0 TeUeHUs, MapaMeTpu3alusl, ypaBjieHue OKHaAMH, KOMaHIHbII BBOI.

Tema 5. 3aoaua o kommakmuom 63aumooleticmeuu meepovix men. Mopenupyercs
KOHTaKTHOE B3aWMOJEWCTBHE B MOJBIKHOM INTU(PTOBOM coenuHeHuu. Beimonnsercs 3-D
MojienrpoBanue. PopMUPYIOTCS KOHTAKTHBIE MAPBI.

Tema 6. Cmayuonapnwliii mennogou ananaus. Viccnenyercs pacupeeiaeHue TeMIepaTypsl B
IUIACTUHE C JIBYMSI OTBEPCTHSMH. 3aJaHHUE TEIUIONPOBOAHOCTH KakK (YHKIUU TEMIIEpaTyphl,
NOCTpOeHHE TPpaUKOB MO MPOU3BOJIBHO 3aJlaHHOMY ITyTH, MOJIydeHHE rpaduka TeMreparyp u
TEIIOBOTO MOTOKA.

Tema 7. Jlyuucmouiii mennooOmen. BBINONHIETCS pacdyeT YHOPOUIEHHOW MOJAEIU
3JIEKTPOBAKYyMHOI0 MpuOOpa B 3aIlIUTHOM KOXXyXxe. Mojenupyercs Ty4yuCThIH TeriooOMeH
MEXy IIapooOpa3HbIM HArPEBATEIbHBIM DJIEMEHTOM M BHYTPEHHEH CTEHKOW IUIMHIPUYECKOTO
KOXKyXa.

Tema 8. Maenummuwiii ananuz coneHouonozo nyckamens. llpu pemeHnn 3a1a4u n3y4aroTcs
napaMeTpUUeCcKHil BBOJ, OCTPOCHUE T€OMETPHUYECKON U KOHEYHO-3JIEMEHTHONU MOJIENU, OCeBast
CUMMETpUS, aBTOMAaTUYECKHIl BHIOOD pPa3sMEPOB 3JEMEHTOB, BUPTYaJbHbIE IEpPEMEILIEHUS,
BEKTOPHAsI BU3yaJn3alus, ONepaluy ¢ AIeMEHTHON Tabmuiei.

Tema 9. Maenumnoe none nocmosinno2o maznuma. BBINONHSETCS pacueT MarHUTHOTO
[OJIsl TIOCTOSIHHOTO MarHuTa. B mosne momeneHa miactuHa U3 (GeppoMarHUTHOTO MaTepuala.
Omnpenensiercs pacrpeieseHle CHIOBBIX JIMHUM MarHUTHOTO IOJIS, CO3JaHHOTO MOCTOSHHBIM
MarHuTOM.

Tema 10. Hecmayuonapuas mennosas 3adaya. PemiaeTcsi HecTallMOHApHAs TEIIOBas
3a/la4ya ¢ TaONWYHBIM 3aJaHMEM TPAaHUYHBIX YCJIOBHMM Ha TpHUMEpe IJIACTUHBI. BBHIMOTHEHO
TaOJINYHOE 33aJaHUE MIEPEMEHHBIX BO BpEMEHHU I'PAaHUYHBIX YCIOBHM.

4 O0beM yueOHOi T CHMIJIMHBI

. B 3ayernbix | B akanem.
Bunsl yueOHol paboThl

SIMHHIIAX Jacax
O01mas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
KonraktHas paoora (KP): 1,0 36
[Tpaktuueckue 3ansatus (I113) 1,0 36
CamocrosiTtesbaas pa6ora (CP): 1,0 36
Buja koHTpoOJIsSi: 3a4eT / IK3aMeH - 3ader

. B 3auetrnpix | B acTpoHOM.
Bunel yueGHoI paboThl

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh TMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 54
KonraktHas pa6ora (KP): 1,0 27
[Ipaktuueckue 3anstus (I113) 1,0 27
CamocrositesbHas padora (CP): 1,0 27

Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Xumusi PoTOAKTHBHBIX XpoMo(popHbIX coexnHenuii» (b1.B.07)

1 Heap AUCHUNMIMHBI — OOECIEYNUTH 3HAHUSMU MO OCHOBHBIM THIIAM, CTPOCHUIO U
(bOTOaKTUBUPYEMBIM CBONCTBAM OCHOBHBIX KJIacCOB XpoMo(dopHbIX cucteM. ObecrneyuThb
3HAHMEM CHHTETUYCCKUX ITYTeH MOTydeHUsI XpOMO(POPHBIX CUCTEM, BO3SMOKHOCTSIMHU YIIPABJICHHUS
doroxumuueckuMd U QOTOPU3NYECKUMHU CBOWCTBAMU 32 CUET BapHallUd CTPYKTYpPHI
XpoMo(OpOB M BBEACHUEM MOIXOAANINX 3aMecTuTenei B HuX. Obecrneunts nHMOpMAIMEn 1Mo
OCHOBHBIM  00JacTsM NpUMEHEHHUS (OTOAKTUBHBIX XpOMOGOpHBIX cucreM. Hayuutpb
IUIAHUPOBAaTh, OPTraHU30BHIBATH W OCYHIECTBIATH MOA00pP XPOMO(OPHBIX CHCTEM IS
OTpe/ieNIeHHBIX MPUMEHEHUN U pa3padaThiBaTh MOAXO/AbBI K UX CUHTE3Y.

2 B pe3yabrare wu3ydeHUsi IUCHUIUIMHBI O0y4YawUIUiici MO Tporpamme
MATUCTPATYPhI J0JKEH:

Obaaoams cnenyronmmu oomekynbTypabiMu (OK), obmenpodeccuonanbapivu (OITK) u
npodeccuonanbabpiMU (I1K) komMmeTeHIMAME
— TOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CaMOpEaIM3allid, HCIOJb30BAaHUIO TBOPYECKOIO

noreniuana (OK-3);

—  CIOCOOHOCTBIO K MPO(PECCHOHAIBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METO/aM HCCIICOBaHMS, K M3MEHEHUIO HAYYHOTO W HAYyYHO-TIPOM3BOJCTBEHHOTO MPOQHIIsL
cBoeit mpodeccruonanbHoit nesrensHocTr (OK-5);

— TOTOBHOCTHIO K KOMMYHUKAIIMM B YCTHOW M THCHhbMEHHOW (opMax Ha pPYCCKOM U
WHOCTPAaHHOM SI3bIKaX JIJIS pelieHus 3a1au mpodeccruoHanbHoi aesrenbaoctu (OIMK-1);

—  TOTOBHOCTBIO K 3aIIUTE 0OBEKTOB UHTEIUICKTYaIbHOM COOCTBEHHOCTH U KOMMEPIIHATIN3alUN
npaB Ha 00BEKTHI MHTEIUIEKTYaIbHOM cobcTBenHOCTH (OITK-5);

— CIHOCOOHOCTBIO  OpPraHU3OBbIBATH  CAMOCTOSITENIbHYI0 U KOJUIEKTUBHYIO  HAay4yHO-
HCCIIEIOBATEIbCKYI0 PaboTy, pa3pabaThiBaTh IUIAHBI M IMPOTPAMMBI IPOBEACHUS HAYYHBIX
HCCJICIOBAaHUM 1 TEXHUYECKUX pa3paboToK, pa3padbarbiBaTh 3a1anus 1ig ucrnonnurenei (ITK-
1);

— TOTOBHOCTBIO K TOHUCKY, 00paboTKe, aHaIM3y W CHUCTEMaTH3allUd HAayYHO-TEXHUYECKOM
uH(OpMAIIMH 110 TeMe UCCIIE0BaHUs, BHIOOPY METOIUK M CpeACTB penienus 3aaaun (I1K-2).

3nams:

—  OCHOBHBIE KJIACCHI XpOMO(OPHBIX CUCTEM;

—  METOJIBI MOJIY4YEeHUS HanboJjee BaKHBIX KIIACCOB XpOMO(OpPOB;

—  OCHOBHBIE IIPOLIECCHI, TpOTEKaroue Ipu HOTO0OTyUEHUH B XPOMOPOPHBIX CUCTEMAX;

—  OCHOBHBIC METOJIbI YIIPABJICHUS CBOMNCTBAMH (DOTOAKTUBHBIX XPOMO(MOPHBIX CUCTEM;

—  OCHOBHBIE 00JIaCTH PUMEHEHUS] (POTOAKTUBHBIX XPOMO(DOPHBIX CUCTEM;

—  OCHOBHBIC TCHJICHIIMH PA3BUTHS XUMHH (DOTOAKTHBHBIX XPOMO(POPHBIX CHCTEM.

Ymems:

—  TPOBOAMTH aHAIH3 BO3MOXKHBIX (DOTOAKTHBHPYEMBIX IMPOILIECCOB HAa OCHOBE CTPYKTYPHI U
cocTaBa OpraHNYECKUX Xpomoopa;

—  TPEUIOKUTh CHHTCTHYECKHE TMOMXOJbI K TONYYSHHUIO Pa3jIMYHBIX THIIOB XPOMO(OPHBIX
CHUCTEM,

—  TPEIUIOKHUTH METOJIbI (PU3HKO-XMMHYECKOTO aHATN3a [Tl BEISIBICHUS (DOTOWHIYITUPOBAHHBIX
CBOMCTB XpOMOGOPHBIX CUCTEM;

—  TPeIOKUTh U 000CHOBATh MOIXOISAIIMKA THUMI (POTOAKTHBHBIX XPOMO(GOPHBIX CHCTEM st
KOHKPETHBIX MPAKTUYECKUX TPUMEHEHHN.

Bnaoemy:

—  3HaHHUSAMHU O CTPYKTYpPE U CBOMCTBaX (POTOAKTUBHBIX XPOMO(OPHBIX CUCTEM;

—  METOJOJIOTUYECKUMU MOIXO0JaMH K TOJTYYSHHIO (POTOAKTUBHBIX XPOMO(DOPHBIX CUCTEM;

—  METOJaMU aHallu3a CTPYKTYPbl (JOTOAKTUBHBIX XPOMO(DOPHBIX CUCTEM;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K OCBOEHHMIO HOBBIX METOJIOB MOJY4YEHHS M aHaIu3a
(OTOAKTUBHBIX XPOMO(OPHBIX CUCTEM.



3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

ITpeamer u meroapl nucuuminHa OOTOAKTUBHBIE XPOMOGOPHBIE CUCTEMBI. 3a1a4l U MECTO
Kypca B [IOAITOTOBKE MaruCTpaHTa TEXHUKU U TEXHOJIOTUH.

[Tpeamer n MeTobl PU3MKO-XUMUYECKUX MCCIIEIOBAaHUN OpPraHMYeCKUX BEIIECTB. 3ajauu U
MECTO Kypca B [IOATOTOBKE MarTChbpaHTa TEXHUKU U TEXHOJIOTUU.

OcHoOBHBIE THIIBI XPOMOQOpPHBIX cHucTeM. OCHOBHBIE (POTOAKTUBHUPYEMBIE IPOLECCHI,
NPOTEKAIOIINE B XpOMO(DOPHBIX cUcTeMax. XuMus XxpoMohopos. TexHoIorust XpoMo(pOpoB.

®nyopodopsl. BinsHue CTpyKTypHBIX (DaKTOPOB B OpPraHMYECKOM MOJIEKyse Ha
BO3HUKHOBeHUE  (Quyopecnenuuu.  Kmaccudpukamms — dayopodopos.  IlonmpenunieHst.
®iyopodopsl Ha OCHOBE ISITUWIEHHBIX M HIECTUYICHHBIX IE€TEPOLUKIMYECKUX COEIMHEHHH.
CkBapenueBble, KDOKOHUEBBIE KPAaCHTEIH. XHHOHBI, MHIOAHWIMHBI B KauecTBe (1yopooposB.
®nyopodopsr, wucnyckatomue B HMK-o6mactu. @ongamepsl.  Arperatbl  KpacHTEICH.
ConbBaTOXPOMU3M.

ITpumenenue GayopodopoB B 1e(eKTOCKONNH, Ja3epax, OpraHMYeCKUX CLHUHTUILIATOPAX, B
Ka4yecTBe OTOEIMBATENEH, B COCTaBE AMCKOB ONTHYECKOM 3arucu HH(OPMAIHIH.

®dayopodops! B MeaunuHe 1 6uonoruu. diayopecueHTHas CEeKTPOCKONUs ONOIOTHYeCKUX
COETMHEHUI. @dyopeclieHTHbIE TaliMepBbl. @i1yopeclieHTHbIE METKH, 30H/IbI,
mapkepsl.OiyopecrientHas pyierka. CexBenupoBanue JJHK. dayopecuenTHbIe MONEKyIIpHbIE
Mmasiku. B3aumoneiicteue xpomodopos ¢ JIHK. dnyopecuenius B MmenuiuHe: (HayopecieHIus
KpOBH, TKaHel, Onoxkuakocteid. Onruyeckas ToMmorpadus.

[Topduprnel. MeToap! MOTydeHHS: BBIICICHNUE U3 IPUPOAHOTO MaTepHalia, CHHTETHIECKUE
METO/Abl MaKpOLMKIM3aluK, GyHKuMoHanu3auusa. PranonuanuHsl. MeToasl MOTy4eHUs
metayutonoppupuHoB. [IByxmanyOHble, MHOTONMAIyOHBIE KOMIUIEKCH. (DH3UYECKHE CBOICTBa
noppupuHoB, ¢ranouraHuHoB. IlopdupuHOBBIE cHCTeMBI B KadecTBE KaTalU3aTOPOB.
DIEeKTpOXpOMHBIE CBOMCTBAa MOpPupuHOB. COCAMHEHUS [UIsI ONTUYECKOH 3amrucu HH(OPMAIIHH.
dortoauHaMmuyeckas Tepanus paka. CHHTETHYECKUE MO NOP(GUPHUHOB KaK MOJAETH U3Y4YEeHUS
nmepeHoca DdJEKTpOHa W dSHepruu 1pu  (¢orocuHTe3e. Vcmonmp3oBaHHe TOPPUPUHOBBIX
IPOM3BOJIHBIX B XpoMaTorpaduu, aHaTuTHIECKON XUMHH.

KommiekcHple M METalIOOpraHuYecKHe COCAMHEHUs, obiaaaroniie (HayopecieHTHBIMU
CBOICTBaMHU DIEKTPOHHBIE MEPEXO/Ibl B KOOPIMHAIIMOHHBIX COeqHeHMsAX. KOoMILIeKcsI s-, p-, d-
MeTassoB. OCHOBHBIE CIIOCOOBI YIIpaBiIeHUs (POTOTIOMUHECHEHTHBIMU XapaKTEPUCTUKAMHU
(ITyOpECIIEHTHBIX KOMILIEKCOB S-, P-, - 3JeMEHTOB. DJEKTPOIIOMHHECHEHIUs. Marepuarbl,
UCIIOJIb3YEMBIE B JJIEKTPOIIIOMHUHECLIEHTHBIX ycTpolcTBax. KoopauHalMoHHbIE COEIMHEHUs
penko3emenbHbIX 37eMeHToB (P33). Ban u KpocOu knaccugukanus MoHOB JaHTaHUAOB. [lyTn
CHUHTE3a KOMIIJIEKCHBIX COE€IUHEHUH JaHTaHOWI0B. JIaHTOHUAHBIN (DIYyOpECUEHTHBIH aHAIU3.
FRET-Ouocencopsl  Ha  ocHOBe  JaHTaHMJI0B.  MMMyHO(dIyopecleHTHBIH  aHanM3a
Oouocnenupuyeckux B3auMojedcTBUN. KoMIulekchl pyTeHMs, pEeHUS U OCMHUS: CHHTE3,
dorodusnueckue CBOWCTBA, MCIOJIB30BAaHHE B KadeCTBE CEHCHOWIN3aTOPOB B COJHEUHBIX
Oarapesix, CUCTEMaX UCKYCCTBEHHOTO ()OTCUHTE3a, JJIEKTPOXPOMHBIX YCTPOUCTBAX.

@DOTOXpPOMHBIE  MOJEKYJISIpHbIE  CHUCTEMbl.  XapakTepUCTHKa  (OTOXpOMOB.  THIbI
doroxpomHbIX coeauHeHui. Crnuporuapounaonusudsl. Crnuponupansl. CrinpoHadTOKCA3UHBIL.
benszo- u HadrTonupansl. JlurerapmisTeHbl. MeToabl MoONy4yeHHs, (HOTOXPOMHBIE pEaKIHH,
BIUSIHUE CTPYKTYpbl U TPUPOJBI 3aMecTUTelled Ha (OTOXPOMHBIE XapaKTEPUCTUKU.
Tepmoxpomusm. Dotoperpaganus. Vcnonb3zoBaHue (HOTOXPOMHBIX COEJUHEHUH B OMOJIOTHH,
meaunune. IlpuMenenue (OTOXpOMOB B KauyecTBE JJIEMEHTOB ONTHYECKOM IaMSTH.
doTonepeKIoyaTeNu.

Crunsbenbl. CTUpUIIOBBIE KpacuTeau. MeToabl NOMy4YeHHUs, XMMHUYECKHE PpPEeaKIIUH.
doroxuMuueckue peakuuu. lcrnonp3oBaHME CTHPUIIOBBIX TMPOM3BOAHBIX B KAueCTBE
(OTOAKTHUBHBIX KOMIUJIEHET B OINTO-3JEKTPOHHBIX YCTPOMCTBAX, B AJIEKTPOJIOMHHECLEHTHBIX
yCTpOMCTBax, B Jla3epax, HEIMHEHHO-ONTHUYECKUX Marepuainax. Vcroip30BaHME CTHPUIIOBBIX
MIPOU3BOJHBIX B OMOJIOTMU U MEIUIIUHE.



[TonumeTnHOBBIE  (UMAaHMHOBBIE)  KpacuTtenu. CTpykTypa, METOABl  IOJIyYEHUS.
dotodusnueckue cBoiicTa. Mcmoap30Banre B OMOJIOTHH.

HenuneliHO-onTHYECKHME CBOMCTBA MOJHUMETHHOBBIX KPACUTENICH, METAIIOKOMILIEKCOB,
(bOTOXPOMHBIX COSAMHEHUH.

XHUMHUYECKUE CEHCOpBl. YCTPOMCTBO XHUMHYECKHMX CEHCOPOB. OINTHYECKHE CEHCOPHI.
MexaHu3Mbl  BO3HUKHOBEHHMS  ONTHYECKOTO  CHUTHala. ODJIEKTPOXUMHYECKUE  CEHCOPBI.
TexHOMOrHMYECKHUE CEHCOpHBIC ycTpoiicTBa. CeHcopsl st oumoxumun. Onroabl. OTHOPA30BbIi
ONTOJHBIN MaTepuasl. ONTOAHBIE IIJIAHIIETHI.

4 O0beM yueOHOH THCHHMILINHBI

B 3auetHbIX B akanem.
Bunet yueOHOM paboTh eIUHALIAX Jacax
O01as Tpy10eMKOCTh JUCHUILIHHBI 10 YUeOHOMY IJIAHY 5,0 180
AyauTOpHBIE 3aHATHS: 15 54
Jlextuu (Jlek) 0,25 9
IIpaktuueckue 3ausatus (I113) 1,25 45
CamocrositesibHasi padora (CP): 3,5 126
Pedepar 1,25 45
CaMOCTOSTEIHPHOE U3YUCHHUE PA3ICTIOB TUCIIUILTHHEI 2,25 81
Bun xoHTpoJIf: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOI
B 3auetHbIx B actpos.
Buner yaeOHo# paboThI SIMHATIAX gacax
O01asi TPy10eMKOCTh JUCUMILINHBI 10 Y4eOHOMY ILUIAHY 50 135
AyAUTOpPHBIE 3aHSITHSI: 15 40,5
Jlextuu (JIek) 0,25 6,75
[Mpaktuueckue 3ansarus (I13) 1,25 33,75
CamocrositenibHas padora (CP): 3,5 94,5
Pedepar 1,25 33,75
CaMOCTOSTEIHFHOE U3YUCHHUE PA3ICTIOB TUCIIUILTHHEI 2,25 60,75
Bua koHTpoOJIA: 3a4eT / IK3aMeH - 3ader ¢
OLICHKOI

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«Cynpamonexyasipuasi xumus» (51.B.08)

1 Heap aucuMmIMHbI — pa3BUTHE y OOYYalONIMXCS HAaBBIKOB aHAIM3a MOJEKYISIPHO-
OpPraHW30BaHHBIX CHUCTEM, YMEHHS TOCTPOCHHUs aHCaMOJed OpraHMYecKUX MOJIEKYJ, OpraHo-
HEOPraHMYECKUX KOMILIEKCOB M KOOPJIWHAIIMOHHBIX TOJUMEPHBIX CTPYKTYp, HMCCIEIOBaHUS
MIPOIIECCOB BBHICOKOCTIENM()MIHOTO pacIiO3HABAHMSI, PearnpOBaHNs, KaTaln3a.

2 B pe3yabrare wu3ydeHUsi IUCHUILIMHBI O0y4YawuIUiicsi N0 Mporpamme
MarucTpaTypsbl 10JKeH:

Obnaoams cnepyroummu  obmekynbTypabiMu  (OK) u mpodeccnonansubivu  (I1K)
KOMIICTCHITHSIMH:

—  CHOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHUIO, aHanu3y, cuHTesy (OK-1);

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CAMOpEAIM3ALUHU, HCIOJIB30BAaHUIO  TBOPUYECKOTO
norennuana (OK-3);

—  CIMOCOOHOCTBIO K MPO(ECCHOHATBHOMY POCTY, K CaMOCTOSITEIHHOMY OOYYEHHIO HOBBIM
METO/IaM WCCIICIOBAHMS, K M3MEHEHUIO HAYYHOTO M HAyYHO-TIPOM3BOJICTBEHHOTO TPOQHIISL
cBoeii mpodeccuonanbHoil nesrensHocTH (OK-5);

—  CIIOCOOHOCTBIO  OPTraHW30BBIBATH  CAMOCTOSITETIBHYIO W KOJUICKTHBHYIO  HAay4HO-
HCCIIEIOBATEIIbCKYI0 PaboTy, pa3padaThiBaTh IUIAHBI M MPOTPAMMBI MTPOBEICHUS HAYYHBIX
HCCJICTOBAaHHM M TEXHUYECKHX pa3paboTok, pa3pabaTeiBaTh 3aganus 1 ucnonnurenei (ITK-

1);



— TOTOBHOCTBIO K TIOMCKY, 0OpaboOTKe, aHaaM3y M CHCTEMAaTHU3alUU HAyYHO-TEXHUYECKOU
uHGOPMAIIUH 110 TEME MCCIIeI0BaHUs, BEIOOPY METOIMK U CpeacTB pernenus 3aaaun ([TK-2);

3uams:

—  OCHOBHBIE THUIIaX OPTaHUYECKUX MOJIEKY] — 0a30BBIX AJIEMEHTOB MOCTPOCHUS MOJIEKYIISIPHO-
OpPraHU30BaHHBIX CHUCTEM;

— METOJbl aHalIu3a CTPYKTYpPhl U CBOMCTB CYNPaMOJIEKYJISPHBIX CHUCTEM; OCHOBHBIE THUIIBI
COBPEMEHHBIX CUCTEM, UCIIOJIBb3YEMBIX B OMOXUMHUH;

—  OCHOBHBIE THUIIbI CUCTEM, HCIIOJIb3yEMbIX B OpraHNuecKOi (POTOHUKE;

— JApyrue o01acTé MPUMEHEHUS MOJIEKYJISIPHO-OPTaHU30BAHHBIX CUCTEM.

Ymems:

— IpPOBOAMTH AHAIM3 HAyYHO-TEXHUYECKOM JMUTEpaTypbl B 00JaCTM COBPEMEHHBIX U
NEPCIIEKTUBHBIX BUI0B MOJIEKYJIIPHO-OPraHU30BaHHBIX CUCTEM;

—  (dopmynupoBarh TpeOOBaHUS K MaTepuaiaM U ONpenesaTh 3()pPeKTUBHBIE MYTHU CO3/aHUs
HOBBIX CYIPAaMOJIEKYJISIPHBIX CHCTEM C KOMIUIEKCOM 3a/JaHHBIX CBOMCTB JUISl KOHKPETHBIX
oOnacTteil MpUMEeHEeHHUS;

— IpPOBOAMTH JKCHEPUMEHTAIbHBIE HCCIENOBAaHUS COCTaBa, CTPYKTypbl U  CBOWCTB
MOJIEKYJISIPHO-OPraHU30BaHHBIX CUCTEM;

— TOPUMEHATh TEOPETUYECKUE 3HAaHUS [0 COBPEMEHHBIM U TEPCHEKTHUBHBIM  BHJIaM
CYNpaMOJIEKYJIIPHBIM CHCTEMaM JJIsl PEIICHUs HCCIeA0BATENbCKUX U MPUKIAIHBIX 3a/1a4, B
TOM YHUCJIE€ B MEXIUCLUUIIIIMHAPHBIX 00JaCTIX.

Braoemu:

— MeTrogamMu paboThl € HAY4YHO-TEXHUYECKOM, CIIPAaBOYHOM JHUTEpaTypod U 3JIEKTPOHHO-
OMONMMOTEYHBIMH  pEeCcypcaMH 10 TEOPETUYECKHMM M  TEXHOJOTMYECKHM  aclieKTaM
MaTepuaaoBeeHUS Ha OCHOBE MOJIEKYJISIPHO-OPTaHU30BAHHBIX CUCTEM,;

—  METOJOJIOTUYECKUMHU MOJXO0JaMH, OCOOEHHOCTSMU CHHTE3a U BBISBICHMS B3aMMOCBS3EH
COCTaBa, CTPYKTYpbl, CBOMCTB W  TEXHOJOTMH  CYNPAMOJIEKYJSIPHBIX  CHUCTEM,
obecrneunBarOMMU 000CHOBAHHOE MPUHSATUE PEIICHUN IPU Pa3pabOTKe HOBBIX MaTepUaioB
JUISl pa3in4HbIX 00JacTel MPUMEHEHNUS;

— MeToJaMH KPUTHUECKOrO aHaliu3a M OLEHKA COBPEMEHHBIX HAyYHBIX JOCTHIKCHHIA,
pa3paboTKU MOJXOA0B K PEIICHHIO MCCIEeI0BATEeIbCKUX U MPAKTUYECKUX 3a7ad B 00JacTH
MOJIEKYJISIPHO-OPTaHU30BaHHBIX CHUCTEM;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K pa3pabOTKEe HOBBIX METOJOB HCCIEIOBaHMS U UX
IPUMEHEHHI0O B CaMOCTOSITEIbHOM HayyHO-UCCIIEI0BATEIbCKOW AEATENbHOCTH B 00JacTH
XUMHUH OPraHU30BaHHBIX CUCTEM C YYETOM IpaBUJl COOIIOCHHS aBTOPCKUX IPaB.

3 Kparkoe cogep:kanue AU CHHILITUHBI

OcCHOBHbBIE TPUHIUIBI TOCTPOEHUSI CYNPaMOJEKYISpHBIX cucTeM. OCHOBHBIE THIIBI
MEXMOJCKYISIPHBIX B3auMoJeicTBUI. [IpUHIUIBI ¥ 3aKOHBI MOCTPOCHHS (HYHKIIMOHATBHBIX
aHcamOiell, coJep)KalluX pa3IudyHble KOMIIOHEHTbl — OpraHMYecKue, HEOpraHu4ecKHe,
o6uonornyeckre. OCHOBHBIE METOJBl (DPU3MKO-XMMHUYECKOTO aHalIM3a CYMpPaMOJIEKYJISPHBIX
CHUCTEM.

OCHOBHBIE METOJbl CHHTE3a JIUTaHAOB - 0a30BBIX KOMIIOHEHTOB CYNPaMOJIEKYISPHBIX
cucteM. OCHOBHBIE TUIIbI, KOHCTPYKTUBHbIE OCOOEHHOCTH ¥ IPUHLIUI paOOThl OCHOBHBIX TUIIOB
CYIPaMOJIEKYJIIPHBIX CUCTeM. MeTonbl HICHTU(UKAUMN M KOJIMYECTBEHHOI'O OIpe/eIeHus
OCHOBHBIX TUIOB crucTeM. O0JacTi MPUMEHEHUSI CyTIPaMOJIEKYIISIPHBIX CUCTEM.

[Tpornecchl, Moaenupyronme 6MOXUMUYECKHE PEAKIIUH, C YIaCTHEM CYPAMOJIEKYISIPHBIX
noaXo0B. MeTo/bl OMOXMMHUYECKOIO aHallh3a, IMOCTPOEHHBIE C YYaCTUEM MOJEKYJISpPHO-
OpraHu30BaHHbBIX cucTeM. OCHOBHBIE IPUHIIUIIBI CTPATErHU (IIYyOPECLIEHTHOIO OMOXUMHYECKOTO
aHayIM3a.

OcHOBHbBIE 3aKOHBI IPEOOPA30BaHMS CBETA B CYNPAMOJIEKYJISIPHBIX CUCTEMAX.

CucreMbl ¢ IEPEHOCOM 3apsifia, MEKTPOHA U SHEPTUU B IPOMBIIIIEHHOCTH.



SIBnenue (HoToXpoMm3zMa, €ro OCOOCHHOCTH B OpPraHM30BaHHBIX aHCAMONAX U
npakTudyeckoe npuMeHeHne. OCHOBHbIE — NPHHLMIBI  IOCTPOEHUS,  XapaKTePUCTHUKU U
(YHKIIMOHUPOBAHUS MOJIEKYJIIPHBIX MAIIHH.

OcHOBHBIE TOAXO0/1bI K MOJYYEHHUIO THOPUIHBIX HAHOCTPYKTYPUPOBAHHBIX MaTEpUAJIOB.
OCHOBHBIE XapaKTEPUCTUKH HAHOCUCTEM, IEPCIIEKTUBbI UX TPUMEHECHHS.

4 O0bem yueOHOH THCHHMIIINHBI

B 3aueTHbIX B akanem.
Bunbt yue6Hoi paboThI SIMHAIIAX gacax
O01as Tpy10eMKOCTh JUCHUILIUHBI 10 YUeOHOMY IUIAHY 6,0 216
KonTaktHas padora (KP): 1,25 45
Jlextuu (JIek) 0,25 9
[Tpaktuueckue 3ansarus (I13) 1,0 36
CamocrostenabHas padora (CP): 3,75 135
Pedepar 0,5 18
CaMocTosTeIbHOE H3YYCHUE Pa3/IeioB TUCIUILTHHBI 3,25 117
Bun xoHTpOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(36)
B 3auernbix | B actponom.
Bunpt yueGHOM paboThl eMHHLIAX qacax
O01as Tpy10eMKOCTh JUCHUILIUHBI 10 YUeOHOMY IUIAHY 6,0 162
KonTaktHas padora (KP): 1,25 33,75
Jlexmm (Jlek) 0,25 6,75
[TpaxTrueckue 3ansTus (I13) 1,0 27
CamocrositeaibHast padora (CP): 3,75 101,25
Pedepar 0,5 13,5
CaMOCTOSITENEHOE N3YUYCHUE Pa3/IeNoB AUCIUTUTHHEI 3,25 87,75
Bun xoHTpoJIf: 3a4eT / IK3aMeH 1,0 IK3aMeH
(27)

4.4.3 IncuMniMHbI BApMATHBHOM YacTH (IUCHUILIMHBI 110 BHIOOPY)
AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«PU3UKO-XUMHUYECKHEe METOAbI HCCJIeJ0BAHUS OPTraHNYEeCKUX COeJHHEeHMI»
(51.B.AB.01.01)

1 deab AMCHMIIMHBI — HAYYUTh OCHOBAM COBPEMEHHBIX METO/I0B aHAJIN3a OPraHM4eCKUX
BEIIECTB U NMPUOOPOB COBpEMEHHON TexHUKH. O0ecreunTh MOHMMaHUue BO3MOXKHOCTEH (U3UKO-
XUMHYECKHX METOJ0B, UX TOYHOCTH, YyBCTBUTEIBHOCTH, JIOKAJHbHOCTU M NPUMEHUMOCTH JJIS
W3Y4YEHHs OpraHWYecKuX BemecTB. HayunTh miiaHupoBaTh, OpraHU30BBIBATE M IPOBOJUTH
(UBUKO-XUMHYECKHE  HMCCIIEIOBAaHUS, O00paldaThiBaTh W  aHAJIM3UPOBATh  MOJIYYaeMYIHO
UH(OPMaLIHIO.

2 B pe3yabraTe H3yYeHHs [IUCHMIUVIMHBI oOydawummiics 10 mnporpaMmme
MATHCTPATYPhI JOJIKEH

Obnadams cnenyronumu npodeccuoHanbabiMu ([1K) komneTenmsamu:

—  CIIOCOOHOCTBIO ~ OPraHU30BBIBATH  CAMOCTOSITENIBHYIHO M KOJUIGKTMBHYIO — Hay4HO-
UCCIIEIOBATEIbCKYI0 PaboTy, pa3pabaThiBaTh IJIAHBI M MPOTPaMMBbI MTPOBEACHUS HAYUHBIX
WCCJICIOBAHMM U TEXHUYECKUX Pa3paboTOK, pa3padaTsiBaTh 3a1anus 1is ucroaautenei (I11K-
1);

— TOTOBHOCTBIO K TOHCKY, 00pabOTKe, aHaIM3y W CHCTEMaTH3allid HAay4YHO-TEXHHUYECKOU
uH(OpMAIINH 110 TeME UCCIIE0BaHUs, BHIOOPY METOIUK U cpecTB pemenus 3anaqn (I1K-2).

3nams:

— 0 (pu3mMKe AyIeKTpOMarHeTu3Ma 1 CIeKTpaIbHbIX METO/IaX aHaN3a;

— 0 KOpHYCKYJISPHO-BOJHOBOM JyajH3Me, pacHpeleleHUH CHEKTPaJIbHbIX METOJIOB IO
SHEPrusaM U JUIMHAM BOJIH;



— 0 KoJIebaTeNIbHBIX M AIEKTPOHHBIX KBAaHTOBBIX MEPEX01ax

— O IpUpOJIe CIMHOBOTO pe30HaHca u Metojax AMP;

— (Qusnueckre OCHOBBI Macc-criekTpoMmerpuu, Meroga MK-cmexktpockonuu, BIXX ¢
pa3IMYHBIMM BUIaMU JACTEKIMH, IEKTPOXUMUYECKUX METOIOB aHAIN34;

— OCOOEHHOCTHM CTPYKTYPHOTO aHaju3a OPraHUYECKUX COEAMHEHUH IPU COBMECTHOM
WCIIOJIb30BAHUHU CIIEKTPAIBHBIX METOOB.

Ymems:

—  INPOBOAUTH AHAJIN3 CTPYKTYPHI U COCTaBa OPTaHUYECKUX COCAUHEHUN 110 NaHHbIM Y D-, K-,
SIMP- u1 macc-CieKTpOMETpUH;

—  BBUABJIITH XapaKTEPUCTUYHBIE TIPYNIBl B OPraHUYECKUX MoOJeKyaax Ha ocHoBe MK-
CIEKTPOCKOIINY;

—  TPOBOAMTH aHAIU3 (POTOBO3OYKAEHHBIX COCTOSHUI MOJIEKYJIbl KPACHTENsI HA OCHOBE TAHHBIX
(I1yopecLeHTHOH CIIEeKTPOCKONUU C BPEMEHHBIM Pa3pelIeHUEM;

— TPOBOAMTH MOJAOOP METO/Aa MacC-CHEKTPOMETPUU C IMOAXOJAIIMM BUIOM HMOHMU3ALUU JUIS
OIIPEJIETICHHBIX KATETOPUM COCUHEHU;

—  NPOBOAMTH BHIOOP METOJIOB 3JIEKTPOXUMHUYECKOT0 aHAJIN3a B 3aBUCUMOCTHU OT UCCIIEyeMOI0
COCIUHEHMUS.

Braoemy:

—  (U3MYECKUMH OCHOBAMU HWHCTPYMEHTAJbHBIX METOJOB aHAIW3a: YJbTPaduoIeTOBOMH,
UH(PaKpacCHOI CHEKTPOCKOIUH, CIIEKTPOCKOIINH SAEPHOI0 MAarHUTHOTO Pe30HAaHCa U Macc-
CIIEKTPOMETPUH;

—  METOJOJIOTUYECKUMU MOAXO0AAMHU IEKTPOXUMHUUYECKOTO aHAIN3a;

—  METO0JIaMH aHajM3a CTPYKTYphl COETMHEHUH HA OCHOBE COBOKYITHOCTH HECKOJIBKHX (DU3UKO-
XUMHYECKHX METOJIOB;

— CIHOCOOHOCTBIO U TOTOBHOCTBIO K OCBOEHHIO HOBBIX METOAOB (PU3UKO-XUMUYECKUX
UCCIICJOBAHMM M HMX MPUMEHEHHMIO B CAaMOCTOSITEIBHOM Hay4dyHO-HCCIIEN0BAaTENbCKON
JIeSATEIbHOCTH.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

[Tpeamer 1 MeTobI (PU3MKO-XUMUYECKHUX MCCIIEIOBAHUN OPTraHWYECKUX BEIICCTB. 3a1aud U
MECTO Kypca B IOArOTOBKE MarMCTPaHTa TEXHUKU U TEXHOJIOTHH.

Mecto metona SAMP cpeau npyrux METOIOB MCCIEOBAHUS BEIIECTBA. DJIEKTPOMArHUTHOE
u3nydyeHue. CrekTpsl MOTJOMIEHUsT U CHEeKTphl u3inydeHus. CreKkTpaibHble 00JacTu. Y CIOBUA
orbopa szep st merona SAMP. VcioBue BO3HMKHOBEHMsI pe3oHaHca. Bpems penakcarum.
Xumuyeckuit caBUr. [IpoTOHHBI MarHUTHBIN pPE30HAHC. DTAJOHBI U HIKAJIbI, UCIOIb3YEMbIE B
metone IIMP. PactBoputens u ero BiusHue Ha [IMP cnektpsl. Konycel anusorponuu. Crine-
CIIMHOBOE  B3auMmozeucrBue. IloHATHE O  XUMHUYECKH-DKBUBAJIEHTHBIX M  MarHUTHO-
DKBUBAJICHTHBIX fAApax. 3HA4YE€HHs KOHCTAHT CIUH-CIIMHOBOTO B3aMMOAECWCTBHs. Mepsl,
MoMorarIue pacmudpoBarbk CHEKTPHI BhICIIero nopsiaka. [unamuueckue 3¢ddextsr B [IMP
cnekTpax. IIpaktnyeckue mpumeps! pacmmdpoku [IMP cnexrpos. SIMP cnekrpockonust Ha
apyrux sapax.*C-IMP cnexrpockomus. 1°F-SIMP cnextpockonus. 3'P-SIMP criekTpockomnus.

OcCHOBBI TEOpUM B3aMMOJEHUCTBUS H3JIydEHHUS C aToOMaMu M MoOJeKylamu. BeposTHocTn
nepexoqoB. Ilomyknaccuyeckas Teopust B3aMMOJEHWCTBUS U3JIYYEHHs C BEIIECTBOM HAa OCHOBE
TEOPHH BO3MYIICHUH, 3aBUCALINX OT BpeMeHH. J{unonsHoe npubamkenue. KoHCTaHTBI CKOPOCTH
MIEPEXOJ0B JUISl PA3IIMYHBIX aTOMHO-MOJIEKYJISIPHBIX ABUKEHUN. CIIOHTaHHBIE U BBIHYK/ICHHBIE
nepexoabl. Koapduuuentsl DiHIITEHHA, BpeMs >KU3HH B BO30YXXAEHHOM cocTostHuM. Cuia
ocimuATopoB.  Cuna mnepexoma. CrmH  2nexktpoHa. CHEKTpOCKONMS B BUAMMOW H
yabpTpapuonetoBoii (YD) obnactax. OmMuccuonHas Y D CeKTPOCKONHS KaK METO/I UCCIICI0BAHUS
JIBYXaTOMHBIX ~MOJIEKyJl. BeposTHocTH mepexoioB MeXIy 3JIEKTPOHHO-KOJIe0aTeNbHO-
BpallaTelbHbIMU  cOCTOAHUAMU. IlpmHnun  @panka-Konnona. OmnpeneneHune sHepruu
JUCCOLMAIMU M JPYTHX MOJEKYJISPHBIX IOCTOSHHBIX. AOCOpPOLMOHHASI CIEKTPOCKOINHUS B
BUAMMON 1 Y@ 00nacTax Kak METOJ HCCIIEAOBAaHUS DJIEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX



MOJIEKYJI. XapaKTEPUCTUKHU JJICKTPOHHBIX COCTOSSHUM MHOTIOAQTOMHBIX MOJIEKYJ: JHEprusd,
BOJIHOBBIE (DYHKLUH, MYJIbTUIUIETHOCTh, BpeMs ku3HU. CHUMMETpUs M HOMEHKIATypa
ANIEKTPOHHBIX  cocTostHuiA. Kiaccupukamust ©M  OTHECEHME  DJIEKTPOHHBIX — MEPEXOJIOB.
WHTEeHCUBHOCTH 1OJIOC Pa3JInYHbIX IepexoaoB. [IpaBuna oTO0pa 1 HapylIeHUs 3amnpeTa.
IIppuMeHeHHnEe DJIEKTPOHHBIX CIEKTPOB IIOTJIOIIEHHUS B KAYECTBEHHOM, CTPYKTYPHOM U
KOJINYECTBEHHOM aHanu3ax. O crnenu@uke 3JIeKTPOHHBIX CIEKTPOB IOIJIOIEHMS Pa3IUYHBIX
KJaccoB coeauHeHuid. CHEeKTpbl CONPSIKEHHBIX CHUCTEM U IPOCTPAaHCTBEHHBIE 3((eKTh B
3JIEKTPOHHBIX CIIEKTpax noriomeHus. TexHuka cnekTpockonuu B BUIUMon 1 Y@ obnactsx.
Jromunecnennms  (guryopecuennus u - docdopecuennus). Dorodusudeckne mporeccH B
Mojekyiae. OCHOBHBIE XapaKTEPUCTUKU JIIOMUHECHEHUUHN (CHEKTPhl HOIJIOIIEHHUS] U CIEKTPbI
BO30Y)KJICHHSI, BPEMEHA KU3HU BO30YXKIEHHBIX COCTOSIHUM, KBAHTOBBIM M YHEPTETHUECKUI BBIXO]T
JIOMHHECLEHIIMN). 3aKOHOMEPHOCTH JitoMuHecueHuuu (3akoH Crokca-Jlommerns, mnpaBuio
JleBmmHa, 3akoH Baswmioa). Tymenue moMuHecueHIMH. IIpakThueckoe HCIOIB30BaHKE
KOJIMYECTBEHHOTO JIIOMMHECLEHTHOr0 a”anu3a. [IpocBeunBaromas aJIeKTpOHHAasE MUKPOCKOIINS.
PactpoBas 31eKTpOHHAsT MUKPOCKOIIHUS.

KBaHTOBO-MeXaHMUYECKUM OIXO0/ K OIMCAHUIO KOJIEOATENIbHBIX CIIEKTPOB. Y POBHU SHEPIHH,
ux kKiaccupukanus, QyHraMeHTanbHbIe, OOCPTOHHBIE U COCTaBHBIE 4acTOTHl. IHTEHCHBHOCTH
nojoc kojeOaTenbHbIX cHekTpoB. IlpaBuna or6opa u uHTeHcuBHOCTh B MK mornomenuu u B
cnekrpax KP. Kiaccuueckas 3agaua o kojae0aHUIX MHOTOAaTOMHBIX MOJIEKYJ. YacToThl U popMbl
HOpMaJIbHBIX KoJieOaHui Mosiekyi1. Beioop Monienu. EcrectBenHble koopauHaThl. KoaddumenTs
KMHEMaTU4ecKoro B3auMoJeicTBus. CHIIOBbIE IOCTOSHHbBIE. YYE€T CHUMMETPUHU MOJIEKYIIBI.
CuMmmMmeTpusi HOpPMaJIbHBIX KOJIGOAHHH, KOOPJIMHATBI CUMMETPUU. AHAIU3 HOPMAJIbHBIX
KoJie0aHUH MOJICKYIIBI 110 dKCIIepuMeHTaTbHBIM JaHHbIM. ConocraBnenne UK u KP cniekTpoB u
BBIBOIbI O CHMMETPHH MOJIEKYJIbl. XapaKTepUCTUYHOCTh HOPMaJIbHbBIX KoJieOaHuil. OrpannyeHus
KOHLENIMY TPYNIOBbIX 4acToT. OmpeneneHue CHIOBBIX IOJEH MOJEKyJIbl U IpoliemMa HX
HEOJIHO3HA4YHOCTH. lcrnonp30BaHME H30TONHMYECKUX PA3HOBHIHOCTEW Mosekyl. Koppemsanus
CUJIOBBIX ITIOCTOSIHHBIX C IPYTMMH IIapaMEeTPaMH M CBOMCTBAMM MOJIeKyJl. [IppuMeHeHne MeTo10B
K0JIe0aTeNbHON CIEKTPOCKONMHU JUIsi KaYeCTBEHHOI'O M KOJIMYECTBEHHOI'O aHAIU30B M JIpyrue
npuMeHeHus B xumud. Crneuu@uuHOCTh  KojedaTenbHbIX  CHEKTpoB. MccnenoBaHus
JUHAMUYECKOM W30MEpUH, PaBHOBECHM, KMHETHKM peakuuid. Texnuka n wmeroguku UK
creKTpockonuu u crnekrpockonuu KP, npenmyiecta ga3epHbIX HCTOUHUKOB BO30YKICHHUS.

Macc-criekTpoMeTpus: 001IMe TPUHIMITBI K OTIIMYHS PA3IUYHBIX MacC-CIEKTPOMETPUUYECKUX
METO/I0B, MacC-CIIEKTPOMETP U MacCC-CIEKTP, OCHOBHBIE XapaKTEPUCTUKN MAaCC-CIIEKTPOMETPOB.
Paznuunble mnpuMepsl TNPUMEHEHUS MAacc-CIEKTPajbHBIX MeT010B.Croco0bl  HOHHU3ALMH,
UCIIOJIb3YEMbIE B MacC-CIIEKTpPOMETpUU. THUIBI MOHOB, 00Opa3yIOIIMXCA B 3KCIEPUMEHTAIBHBIX
Macc-criekTpax. MeTtactabuiabHbIE U IeperpynnupoBOYHbIe HOHBL. OCHOBHBIE OTJIMYHS METO/I0B
WOHU3ALIMM JIEKTPOHHBIM  YJapOM M XHMHYECKOM MOHM3alUU. YCTOMYUBOCTH HOHOB.
Cratuyeckue W JIUMHAMHYECKHE MacC-CIIEKTPOMETPBL. Macc-CEKTPOMETPUUECKUN aHAIU3
TBepAbIX 00pa3ioB. KadecTBeHBI W  KOJWYECTBEHHBIM MacCC-CIIEKTPAJIbHBIA  aHAIN3
MHOTOKOMIIOHEHTHBIX CMecel. XpOMaTo-Macc-CIEKTPOMETpHs (IPUHLIMIIBI U IPUMEHEHUS AJIs
aHaJM3a JIEKapCTBEHHBIX IIpernapaToB M OMOJOrMYecKUX o0bekToB). I[IpuMeHeHue macc-
CIEKTPAJIbHBIX METOHOB OIPENCICHUS] TEPMOJUHAMUYECKUX XapAKTEPUCTUK I'ETEPOreHHBIX
peakmuii ¢ ydactuem razoBoi ¢aswl. [lonmumepusamnus B mapax. BeicokoTremmeparypHas macc-
criekTpoMeTpus. TaHIeMHas Macc-CIeKTpOMETpUs M o0jacTu €€ NpUMEHEHHUs. MarHuTHbIe
cBOiicTBa BemiecTB (MpUpoja [IuaMarHeTM3Ma M MpHUpPOJa TapaMarHeTu3Ma, MarHWTHas
BOCIIPUMMYHUBOCTb, MarHUTHAs [IPOHULIAEMOCTb, DKCIIEPUMEHTAIBHOE OIPENEIEHUEe MATHUTHOU
BocpuUMYMBOCTU. D ekt 3eemana s cBOOOIHON mapaMarHUTHON YacTuilsl, sisienue OI1P.
[Tpocroit cnekrp JIIP, ycnoBusi pe3onanca. Tonkas crpykTypa cnektpoB OIIP, g-daxtop.
CepxToHKas cTpykTypa crnektpo JIIP, mpaBuia orGopa, pacrpeseeHrne HHTEHCUBHOCTEH B
cnektpe DIIP (CTC), tpeyronbuuk [lackans. Ssnenue SIMP. Tonkast u cBepXTOHKasi CTpYKTypa
cnektpoB SIMP, npaBuna or6opa. Ilpumepsl cnekTpoB pasznuysbix BemiectB. Merox SKP.
XapakTepucTU4ecKoe BpeMs (PU3NUeCKUX METO/I0B UCClIeI0BaHMs. BO3MOXHOCTH METO/10B Macc-



cnexkrpoMerpuu, OIIP u SMP B CTpPyKTypHBIX, KMHETUYECKMX U TEPMOIMHAMHYECKHUX
UCCIIeIOBaHMSIX. PenakcalinoHHbIE TPOLECCHI, X BIUSHUE HA MHTCHCUBHOCTD, IIUPUHY U GOpMY
muanid B crektpax OIIP um SIMP, aHomanbHbie crnekTpel. Moaudukanuum meroma OIIP.
[Ipumenenuss MetogoB Mmacc-cniektpomerpun OIIP m SIMP B pemeHun mnpobieM XuUMUHU
OKpYXaroIllel Cpelibl, B SKOJIOTMH YEIOBEKa.

MexaHu3m xpomarorpaguueckoro pasieiaeHus. Y crpoiictBo xpomaTtorpaga. Cxema paboTbl
razoBoro xpomarorpada. Cxema paboOTBl KHIKOCTHOTO Xpomartorpada. IlpuHimmsr paboTsl
ra3oBoro xpomarorpada. Tumbsl Xpomartorpapuueckux KOJOHOK. OTKpPBITbIE KallUJUIIPHbIE
KOJIOHKM. BiMsiHue mapamMeTpoB KOJOHKM Ha ontuMmu3anuioo ['X-mMeroauk. YHUKaIbHbIE
ocobennoctu I'X 6890 (7890). CoBepiieHHasi cucTeMa yIpaBJICHHS TOTOKaMH ra3oB. OTanyus
BOXX or XX.

OCHOBBI TEOPHH BBICOKOA(P(HEKTUBHOM KUAKOCTHON XpoMaTorpaduu. OCHOBHbIE TOHATHUS U
ocobenHoct Merona. OCHOBHBIE BEJIMYHMHBI, XapaKTEepU3YIOIIME Xpomarorpaduyeckoe
pasznenenue. Kpurepuil pasgeneHus M HUX CBA3b C 3(PQPEKTHUBHOCTBIO M CEIEKTHUBHOCTBIO.
OCHOBHBIEC THITBI XKUJKOCTHBIX XPOMTOrpa)MUecKUX CUCTEM M UX NpuMeHeHue. lIpumenenue
pasIMYHBIX THUIIOB >KUIAKOCTHOW XpoMmaTorpaduu Ui pas3ieieHus COEAMHEHHUH pa3iIn4HbIX
MOJIEKYJISIPHBIX MacC ¥ MOJIIPHOCTH. OCHOBHBIE Y3IIbI XpoMaTorpadudeckoit cucteMbl. CUCTEMBI
nojgaun pactBopureneid. Cucremsl BBoja obpasua. Kononku. Bioku KOHTpousis Temreparypsl.
Herexropsr. Metoanyeckue aciekTsl BOXKX. Mertoauka noadopa cranuonapHoit ¢gaszsl. OOmmii
HOJX0/ K BBIOOPY NMOJABMKHOHM (a3pl. OCHOBHBIE CBOMCTBAa pacTBOpUTENEH, NMPUMEHSEMBIX B
BOXX wu wux coBmectuMocTh. OICHKAa TPHUTOIHOCTH XPOMATOTPAPUUECKONH CHCTEMBI.
OcobeHHoCcTH MPOOONOATrOTOBKU Ipu peanusanuu merona BOXKX. Ilporpammer o6paboTku
XpomarorpauyecKux JaHHBIX.

CyIHOCTh MOJSIPUMETPUUYECKOTO MeToAa aHanu3a. ONTUYECKH aKTHBHBIE BEILECTBA.
ITonmy4yeHue MIOCKONOISPU30BAHHOIO CBeTa. SIBiIeHue NBOWHOro sydenpenomieHus. [Ipusma
Hukons. SBnenue quxpousma. Ionsapoast. [Ipumenenne nonspuMmerpun. Bpamenue miockocTu
NOJIAPU3ALUU TIJIOCKOTIOJISIPU30BAHHOTO CBETA M €r0 3aBUCHUMOCTb OT Pa3jIU4HbIX (PaKTOPOB.
KonuuecTBeHHas OLICHKA BpAIIEHUs IUIOCKOCTH MOJSAPHU3ALUM IUIOCKONOISPU30BAHHOIO CBETA.
VY aenbHOE ¥ MOJISIPHOE BpallleHUe TUNIOCKOCTH NMoJsipu3anuu ceeta. OnpeeneHne KOHUEHTpaluu
ONTUYECKU aKTUBHBIX BEUIECTB B pacTBOpE. AnmnapaTypa Uisl OJISIPUMETPUYECKUX U3MEPEHUH.

[Tpunuun Mmerona. Knaccuduxamus u XapakTepuUCTHKa 3JIEKTPOAOB. MHIMKaTOpHbBIE
NIEKTPOABI M JJEKTPOAbl CpaBHeHHsA. Buael mnorenumomerpun.  lloreHnmomerpuyeckoe
tutpoBanue. CynHocTh MeToa. KprBble MOTEHIIMOMETPUUECKOIO TUTPOBAHUSI (MHTETPAJIbHBIE,
muddepeHManbHble,  KpUBble  TUTpoBaHMA 1o  Mmerony  Ipana).  Ilpumenenue
NOTEHLIMOMETpUYEeCKOoro  TUTpoBaHus. IlpuHnun  mMeroma  OpsAMOM  MOTEHLMOMETPUU
(nonometpum). OmpesneneHne KOHLEHTpAIMM aHATU3UPYEeMOro pacTBOpa B IPSIMOi
NOTEHLIMOMETpUU (METOJ] TPaAyUpOBOYHOIO rpaduka, METOoJ CTaHIAPTHBIX J100aBOK).
[TpuMmeHeHne npsIMON TOTEHLIMOMETPHH.

4 O0beM yueOHOH THCHMIIINHBI

B 3aueTHBIX B akanem.
Buibl yueOHOM paboThI eIMHHUIAaX gacax
Oo0mas Tpy10eMKOCTh JUCHUILINHBI 110 YYeOHOMY IUIAHY 4.0 144
KonrakTHasn padora (KP): 1,8 64
Jlextum (Jlek) 0,4 12
IIpaktudeckue 3anstus (113) 1,4 52
CamocrositenbHas pagora (CP): 1,2 44
Pedepar 0,25 9
CaMOCTOSITENHHOE U3YUEHHUE Pa3IeIOB TUCIUILTUHBI 0,95 35
Bua xoHTpOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(36)




B 3aueTHBIX B actpon.
Buapl yaeOHOM paboThI eIMHUIIAX gacax
O0mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY ILUIAHY 4,0 108
KonTaktHas padora (KP): 1,8 48
Jlextuu (JIek) 0,4 9
[Tpaktuueckue 3ansarus (I13) 1,4 39
CamocrostenbHas padora (CP): 1,2 33
Pedepar 0,25 6,75
CaMocTosTeIbHOE N3YYCHUE Pa3/IeiOB TUCIUILTHHBI 0,95 26,25
Bun xoHTpOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(27)

AHHOTanuA padoyeil NpPOrpaMmbl AU CHUNIIMHBI
«/lonosiHuTEILHBIE pa3aenbl KBaHTOBOM xumun» (b1.B./1B.01.02)

1 Heap AUCHMIUIMHBI — YyriyOJeHUE 3HAHWM, YMEHUH, BIaJCHUN U (OpPMHUpPOBAHUE
KOMIIETEHIIMM B 00JIACTM CHCTEMAaTHYECKOro I0AXO0/Ja K PAacCMOTPEHHMIO pEaKLMOHHON
CIIOCOOHOCTH M (PU3UKO-XMMHUYECKUX CBONCTB OPraHMYeCKUX COEIMHEHUN Ha OCHOBAHUU
AIIEKTPOHHBIX MPEACTABICHUI B paMKaX TEOPHH MOJIEKYIISIPHBIX opOuTanieil. YrimyoieHue 3HaHUi
0 TEOPETHMYECKHUX METOJIax pacy€ra HJIEKTPOHHOI'O CTPOCHHS OPraHUYECKUX COEIUHEHUN.
DOpMHUpPOBAHHWE HABBIKOB IIPAKTUYECKOIO HCIIOIB30BAHMUS IOJYDMIIMPUYECKUX METOJOB
MOJIEKYJISIPHBIX opOuTaieil ¢ npumenenneM OBM.

2 B pe3yabraTe H3yYeHHsA [IHCUMIUVIMHBI oOydawumiics 10 mnporpaMmme
MarvucTpaTrypbl 10JIKeH

Obaaoams crienyromumu npodeccuonansabivu (I1K) koMneTeHIusIMHA:

— CHOCOOHOCTBIO  OpPraHU3OBBIBATH  CAMOCTOSITENIbHYI0O U KOJJICKTUBHYIO — HAy4yHO-
HCCJIEIOBATENbCKYIO0 paboTy, pa3pabaThiBaTh IJIaHBl U MPOTPaMMbl MPOBEACHUS HAYYHBIX
MCCJICIOBAHMM U TEXHUYECKUX Pa3pabOTOK, pa3padaTsiBaTh 3aianus A ucroanuteneit (I11K-
1);

— TOTOBHOCTBIO K TIOMCKY, OOpabOTKe, aHaaM3y M CHCTEMATHU3alUU HAYYHO-TEXHUYECKOU
uH(pOpPMAIIMH 110 TEME UCCIIC0BaHUs, BHIOOPY METOIUK U cpecTB pemenus 3anaaqn (I1K-2).

3namy:

— TOAXOAbl K aHalu3y pPEaKIHMOHHOM CIOCOOHOCTM M  (PU3MKO-XMMUYECKUX CBOWCTB
OpPraHUYECKUX COEAVHECHU;

—  COBpEMEHHBIE MpeACTaBlIeHUs 00 3IEKTPOHHOM CTPOEHUU OPraHUYECKUX COEAUHEHHI,
Oasupyrolecs: Ha TCOPUU MOJIEKYJIIPHBIX OpOUTaiei;

—  TEOPETHUYECKUE METOJBI PacueTa MIEKTPOHHOIO CTPOCHUS OPraHUYECKUX COCIUHEHUN.

Ymemy:

—  UHTEpPIPETHPOBaTh PEAKIUOHHYIO CIOCOOHOCTh U  (U3MKO-XMMHYECKHE CBOMCTBA
OpraHMYECKUX COCIUHEHUN B paMKaxX TEOPUU MOJIEKYJIIPHBIX OpOUTaIeH.

Braoemw:

—  HAaBBIKAMHU IIPAaKTUYECKOI'O0 HCIIOJIB30BAHMS IMOJYIMIIMPHUUYECKUX METOJAOB MOJIEKYJISPHBIX
opOuTanel 1 METO10B MOJIEKYJISIPHON MEXaHUKHU C PUMEHEHUeEM nporpamm st OBM.

3 Kpartkoe conep:kanue JMCIHHIITHHbI

MeTo 161 MOJTEKYIISIPHBIX OpOUTAIEi M MOJIEKYJIIPHOM MEXaHUKH — 1Ba OCHOBHBIX crioco0a
pacy€ra CBOMCTB OPraHMYECKUX COCIUHEHUN.

Meton MOJIEKYISIpHBIX OpOHWTAIE M €ro CBsA3b C KJIACCHYECKOM TEOpHUed CTPOCHUS
OpPraHMYECKUX COSAUHEHUN U 3JIEKTPOHHBIMU NPEACTABICHUSAMHI B OPTaHNYECKOW XUMUH.

JluneliHple omeparopsl W HMX CBOMCTBA. MaTpHyHOE TNIPEICTABICHHUE JIMHEWHBIX
onepaTopoB. MaTpuua onepartopa ['amunbToHa.

[Tpubmmk€nnbie pemenus: ypaBHeHus lllpenunrepa s MHOTO3J€KTPOHHOM CHCTEMBI
(BapHallMOHHBII METOJ U METO/ BO3MYIICHUI) ¥ IPAaHUIIBI UX PUMEHEHUS



[Tpubmmxenne bopna—Omnmnenreiimepa. OcToB MOJIEKYIbl. DIEKTPOHHBIH TaMUJIBTOHUAH.
OrneHKa MOTPENTHOCTH, BHOCUMOM nTpubimkenneM bopaa—Onmnenreiimepa.

DHeprusi MeKAJIEKTPOHHOTO B3aUMOJIEHCTBHSA U crocoObl e€ yuéra. OHOIIEKTPOHHBIN
XapakTep MOJEKYISIPHBIX opOuTasieli. OCTOBHBIM M KYJIOHOBCKHH MHTETpaibl. MTepanvoHHBIN
METOJ pELICHUsI ypaBHEHUN XapTpH.

Yuér cnuHa aneKkTpoHa. JleTepMHUHAHTHAs 3alUCh MOJEKYJISPHOW BOJHOBOM (DYHKIUH.
[Tonsatue couH-OpOMTANM. DIEKTPOHHBIE KOH(GUTYpAllMM M  JIEKTPOHHBIE COCTOSHHSL.
MynbTHIUIETHOCTh cocTosiHUA. Meton Xaptpu - Doka Jjig CUCTEM € 3aKPBITOM 00O0JOYKOM.
KynonoBckuii 1 0OMEHHBIN MHTErpaiiel, UX (hu3ndeckas MHTEpIpeTanus. Y paBHEHUsT XapTpH-
®oka U CTpyKTypa MaTpullsl oneparopa Poka. JHepruu opOUTaeii U MOTHAs SFHEPTUSI CUCTEMBI
B npuOmmkennn Xaprpu-doxka.

MonekynspHasi opOuTalib — JHHEWHas KOMOWHAIMs Oa3HCHBIX aTOMHBIX OpOHUTalei.
OproHopMupoBaHHbIN Oa3ucHbIl HaOop. YpaBuHenus Xaptpu—®Doka-Pyraana mis cucrem c
3aKpBITON U OTKPBITOW oOosoukamu. Heorpanuwdennsiii meton Xaptpu — Doka. DIEKTpOHHBIC
Koppensur. MeToibl KOHPUTYPAIIHOHHOTO M MHOTOKOH(UTYPaIMOHHOTO B3aUMOICHCTBHUS.

Bp160op 6azucHbIX aTOMHBIX (pyHKIUNA. Tunbl 6a3ucHbIX HAOOPOB: MOJIHBIN, BaJCHTHBIMH,
pacmupenHsidi.  CriocoObl 3afaHus 0a3WCHBIX aTOMHBIX opOuTaneil. BomopomomnonoOHbie
opourtanu. Opbutanu Xaprpu — Poka. Opburanu Cidrepa. ['ayccoBsl ¢yHkuuu. bazuchble
Habops! [Toruta. 3aBUCUMOCTD pa3MEPHOCTH MOJIEKYJISIPHOTO 0a3uca OT TUIA U crioco0a 3aaaHus
GasucHoro Habopa.

[Tpubnmxennbie MeToabl peweHus ypasHeHus Llpenunrepa (610k — cxema). Pacuérsl ab
initio; UX JTOCTOMHCTBA U HEAOCTATKH.

Merton monekyasipabix opoutaneit Xwokkens (MOX). dusnueckue ocHoBbl MeToga MOX.
OCHOBHBIE ypaBHEHHSI M HUX CBsA3b C ypaBHeHUsMH Pyraana. KylOHOBCKMI M pe30HAHCHBIN
unrerpanel. [lapamerpuszanus B metoge MOX. CocraBiieHne BeKOBOro ompenenutens. Pacuér
SHEPruil MOJNEKYJSpHbIX opoOutaneii u koddpdumuentoB B paznoxennn MO JIKAO.
Wutepnperanus pe3ynpratoB pacuéra. Marpuna koddduimeHToB, Marpuna IUIOTHOCTH;
3JIEKTPOHHBIE MUIOTHOCTH M 3apsAJibl HA aroMax, Nopsaku cBa3ei. [IpeacraBienue pe3ysibTaToB
pacuéroB. MonekyisipHas auarpamma. [ paduueckoe npepacraBieHue MOJICKYIISIPHBIX OpOUTANICH.
Tumbl  MOJIEKYJISIpHBIX ~ OpOWTaself:  CBS3BIBAIOLIME, HECBS3BIBAIOLINE, PA3PBIXJISIONIUE.
MonekynsipHO — OpOHUTalbHbIE XapaKTEPUCTUKHM JIMHEWHBIX (3THIIEH, OyTagueH U T.A.) U
IUKIMYeCKUX (IUKI00yTagueH, OeH301 W T.1.) TOJMEHOB. ApOMaTHYECKHE U aHTH-
apomMaTHyeckue cuctemMbl. KBaHTOBOXMMHYECKOE OOOCHOBaHHE TMpaBUIa apPOMATUYHOCTHU
(mpaBuia XIOKKes).

AnbTepHaHTHBIE M HealbTEpHAHTHBIE YIIeBoAOpoAbl. Teopema mapHocTH. Bupg
HecBszbiBarolien MO. KonaeHcupoBaHHBIE yriaeBonOpoAbl. PacmpesneneHue 3iI€KTpPOHHON
IUIOTHOCTHU B paJiuKaje (aHHOHE, KATHOHE) HEYETHOTO AJIbTEPHAHTHOTO YIJIEBOAOPOIA.

Cucremsl ¢ rerepoaroMoM ((hopManbaerui, TUPUANH, TUPPOJI, aHWIKH). BiusHue re-
TE€poaTOMa Ha BUJ U TOJIOKEHHE MOJEKYJISIPHBIX OopOuTanei (cpaBHEHHE C HM303JIEKTPOHHBIMU
YIIEBOIOPOAAMH).

I'panunel npumenenus Mmeronga MOX. YUér cBONCTB peabHBIX MOJEKYJISPHBIX CUCTEM
nyTéM noadopa napamerpoB. Vcronb30BaHNe SKCIIEPUMEHTABHBIX METO0B ((hOTOIIEKTPOHHAS
CIIEKTPOCKOIIHUS, SJICKTPOHHAS CIEKTPOCKOMUS U T.1.) JIs Toa0opa mapameTpoB B Metoae MOX.
[Tapamerps! CtpeitiTBusepa.

[TonsitTue o rpynnoBbix ((pparmeHtapHbix) opOutansx. KauecTBeHHas Teopus
MOJIEKYJISIPHBIX OpOuTAanei.

Merton Ilapuzepa — Ilappa — Ilomma (ITIIIT). Moxens nyneBoro auddepeHnnanTbHOTO
nepekpsiBanus (HAIT). ®usznueckue ocHoBel MeTona [IIII1. OcnoBHble ypaBHeHus metoaa [I1I1
U UX CBsI3b ¢ ypaBHeHUsIMU Pytaana. [loctpoenue matpuiisl pokuana B meroze [I1I1. Mnterpanst
octoBa. OJTHOLIEHTPOBBIE U JIBYXLIEHTPOBBIE KYJOHOBCKHE MHTErpasbl. PE30HAHCHBIN MHTETpaJl.
[Tapamerpuzammss B wmerome IIIIII. Hcnmonmp3zoBamme wMeroma IIIII  jmos  pacuéra
AIIEKTPOHOBO30YXKIEHHBIX COCTOSIHUU. [ "panuiisl npumenenus merona IIII1.



Meroapl, y4UTHIBAIOIIME BCE BAJICHTHBIC 3JEKTPOHBL. DU3MYECKHE OCHOBBI METO]IA
noyiHOro  mpeHeOpexxenus auddepennuanbapiM - niepekpeiBanueM  (ITITAIT). OcHoBHbIE
npubmpkenns wmeroga IITIJII. Murerpansl nepexpbiBanus. [loHsATHE [OBYXaTOMHOIO U
MoJIeKyJisipHOTO Oasuca. Hcmomp3oBanune wmeroma IIIIJIIT st pacu€ra oOcCHOBHOTO U
BO30YKAEHHBIX cocrosiHui, [lapamerpuszamus [ITIATIO2, Tlapamerpusaums TITIATIOC,
3acen€HHOCTh aTOMOB M cBsizeil. I'panunbl npumenenust meroga IIITII. Merox wactuyHOro
npenedpexxenus quddepennmransapM nepekpsisanuem (UITIT) u ero moaudukanuu. Ocoden-
HOocTH mapaMmerpusanuu. OO6nacte npumeHeHuss mertona YIIJIII. CoBpeMeHHBIE METOJBI,
ocHOoBaHHbIe Ha npuoamxenun HJII n ux ucnonpzoBanue A pacuéra 3JIEKTPOHHOIO CTPOEHUS
Y CBOMCTB OpPraHUYECKUX COCTUHEHU.

@OTO’JIEKTPOHHAsA ~ CHEKTPOCKOINHUS  KaK  JKCIIEPUMEHTAJIBHBIM ~ METOJ  OLIEHKH
aJICKBaTHOCTH pacy€THBIX JaHHBIX. Teopema Kynmanca. Mcnosb3oBaHne KBAaHTOBO-XUMHYECKUX
MeTo10B Ju1s aHanu3a MK-cnektpos u ciektpoB SIMP. Pacuér yacToT HOpManbHbIX KOJeOaHNU B
HK-cnekTpax, BEIMYUH XUMUYECKUX CABUIOB M KOHCTAHT CIMH-CIIMHOBOI'O B3aUMOJIEUCTBUS B
criekrpax AMP.

KBaHTOBO-XMMHUYECKHE PACUETHI ANEKTPOHHBIX CIEKTPOB MOrjoleHusa. TeopeTnyeckuii
pacy€T MOJIOKEHUS MAKCHMYMOB TOTJIOIIEHHS B AJIEKTPOHHBIX crektpax meromom [IIT/IIC.
Matpuna KoH(UTYpallMOHHOTO B3auMOZEHCTBUS. BekTop MaTpuibl KOH(GUTYPAIIMOHHOTO
B3aUMOJCUCTBUA. THIIBI 3JIEKTPOHHBIX IepexonoB. KBaHTOBO-XMMHMYECKMH pacdér u
3KCHEPUMEHTAIBHOE ONPEIETICHUE CUIIbl OCIIUILIATOPA.

CummeTpusi MOJIeKyJ. XapaKTEPUCTHUKA OCHOBHBIX TPyl cuMMmeTpuu. HempuBoaumbie
MIPEACTABICHUS] TOYEUHOM rpymnmbl. OTHECEHHE MOJIEKYJ K TOYeYHBbIM IpynmnaM. OnpeneneHue
CUMMETPUHU OpOUTAIICH M COCTOSTHUM.

Paspemiénnbie u 3ampemiéHHbIe 3IEKTPOHHBIE Tmepexoabl. [IpaBuma orbGopa 1o
MYJBTUIUIETHOCTH M CUMMETpuu. MoMeHT nepexonaa. MHTepnpeTanus 3IeKTPOHHBIX CIIEKTPOB
MOTJIONICHHUS] HEHACBIIICHHBIX (dTWUJIeH, OyTaJAWeH) u apomMaThdeckux (OeH30l H  ero
IIPOU3BOJHBIE) COCAMHEHUH. AHAINU3 3JIEKTPOHHBIX CIEKTPOB IOIVIOUICHUS albTEPHAHTHBIX
CUCTEM C UCIOJIb30BaHNEM METOIa BO3MYIICHUH MOJEKYISPHBIX OpOUTATIEH.

4 O0bem yueOHOH TUCHMIIINHBI

B 3auetHbIx B akanem.
Buipl yueOHOM paboThI eIMHHUIAaX gacax
Oo0mas Tpy10eMKOCTh JUCHUILINHBI 110 YYeOHOMY IUIAHY 4.0 144
KonrakTHasn padora (KP): 1,8 64
Jlexmmm (Jlek) 0,4 12
[TpaxTrueckue 3ansTus (I13) 1,4 52
CamocrositeabHas padora (CP): 1,2 44
Pedepat 0,25 9
CaMOCTOSITENbHOE U3YUEHHUE Pa3/IeI0OB TUCIUILTUHBI 0,95 35
Bua koHTpoOJIs: 3a4eT / IK3aMeH 1,0 IK3aMeH
(36)
B 3auetHbIx B actpon.
Busl yueOHOM paboThI eIMHUIIAX yacax
O0mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY INUIAHY 4,0 108
KonrakTHasn padora (KP): 1,8 48
Jlektuu (JIek) 0,4 9
[paktnueckue 3ansarus (I13) 1,4 39
CamocrositeabHas padora (CP): 1,2 33
Pedepar 0,25 6,75
CaMOCTOSATEIIBHOE U3YUCHUE PA3ICIOB AUCIUTIIMHBI 0,95 26,25
Bun xoHTpoOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(27)




AHHOTanuA padoyeil MPOrpaMmbl AUCUUIIMHBI
«I[Ipumenenue kpacureieii» (51.B./1B.02.01)

1 Heap AUCHUIIMHBI — TpuOOpeTeHHE 3HAHWUW, BiIaJeHUH H (QopMHpOBaHUE
KOMIIETCHIIHI B 00JIACTH KPAIICHHS BOJOHEPACTBOPUMBIMU KPACUTEIISIMHE, TIEYaTH KPACUTEIICH Ha
BOJIOKHHUCTBIX MaTepHajiaX pa3IMYHOro COCTaBa, CIOCOOOB OTAEIKU OKpAIICHHBIX MaTepHalloB
JUTSL YITYYIIEHUsSI WX JKCIUTyaTallMOHHBIX CBOWCTB, a TAaKXKe CIOCO0AaX KpallleHHs KOXH, MeXa,
BOJIOKHA B Macce, MacTMace, pe3uHbl, OymMaru u Apyrux MarepualioB, U cyOCTaHIUH.

2 B pe3yabrare wu3ydeHUusi IUCHUIUIUHBI O0y4YawUIUiici MO Tporpamme
MATUCTPATYPhI T0/KEH:

Obnadams cnepyrommumu  odmenpodeccuonansabivu (OIIK) u mpodeccrnoHaIbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

—  CIIOCOOHOCTBIO K NPO(ECCHOHATBHON 3KCITyaTallud COBPEMEHHOTO O0OpYIOBaHHS U
npuOOpoB B COOTBETCTBHM  C  HampaBlieHUEM U mpoduiaeM  HOATOTOBKU
(OIIK-3);

— CHOCOOHOCTBIO  OpPraHU3OBBIBATH  CAMOCTOSITENIbHYI0 U KOJUIGKTUBHYIO  HAy4yHO-
HCCJIEIOBATENbCKYIO paboTy, pa3pabaThiBaTh IJIaHBl U MPOTPaMMbl MPOBEACHUS HAYYHBIX
MCCJICIOBAHMM U TEXHUYECKUX Pa3paboTOK, pa3padaTsiBaTh 3aaanus Aig ucnoaunureneit (I11K-
1);

— TOTOBHOCTHIO K TIOMCKY, 00pabOTKe, aHaIM3y W CHCTEMATH3allMd HAYYHO-TCXHUYCCKOM
uHGOPMAIIHUH 110 TEME MCCIICI0BaHMUs, BBIOOPY METOIUK U cpecTB pernenus 3aaaqn ([TK-2);

—  CHOCOOHOCTBIO HCIIONB30BATh COBPEMEHHBbIE MPUOOPHI M METOAMKH, OpPraHU30BBIBATH
MPOBEJICHUE HKCIIEPUMEHTOB M UCIBITAHUHN, IPOBOAUTH UX 00pabOTKY U aHAIM3UPOBATH MX
pesyabtatel (ITK-3).

3namo:

—  TIPOUECCHI TJIAAKOTO KPAIICHUS HE PACTBOPUMBIMH B BOJIC KPACHUTEIISIMH;

—  TPOIIECCHI TIeYaTaHUs HA BOJIOKHUCTBIX MaTepHalIax;

— HA3HAYCHWE H CIOCOOBI OCYIISCTBICHHS 3aKIIOYUTCILHOM OTHCIKH OKPAIICHHBIX
MaTepUaoB.

Ymems:

—  OIICHUBATh KOJIOPUCTUYECKUE CBOMCTBA KPACUTENEH;

—  OIICHHTb YCTOMYMBOCTH OKPACOK K Pa3IMYHBIM BHJIaM BHEIIHUX BO3ACHCTBUI;

— TIPUMEHSTH BCIIOMOTATENbHBIC XHMHUYCCKHE BEIISCTBA JIIS MPUIAHHS CIHEIUATBHBIX
MOTPEOUTENHCKUX Ka4eCTB.

Braoemy:

— HaBbIKaMHU pabOTHI CO CHEUUATbHOW JHUTEpaTypol, OTpaKarollei crenuduKky KpamieHUs
Pa3TUYHBIX MAaTEPHUATIOB B HE TEKCTUIILHOW OTPACIIH;

—  1a0opaTOPHBIMH METOJUKAMH KPALICHHUS MeXa U KOXKHU.

3 Kparkoe coaep:kanue TUCHUNLINHBI

Kpaienue n neyatanue BOJIOKHUCTBIX MaTEPHAIIOB.

Kpamenue kpacutensiMu HepacTBOpUMBIMH B Bojae. KyOOBBIMH, CEpHUCTHIMH,
aucriepcHbIMU. KpallleHre TeKCTUIIbHBIX MaTEPUAIIOB IMTyTEM CUHTE3a IUTMEHTOB Ha BOJIOKHE.
Ky0OoBbie KpacuTenu - 5T0 HEPACTBOPUMBIC B BOJIE MUTMEHTHI, KOTOPHIE MEPEXOJSAT B pacTBOP
MOJ| IEMCTBHEM BOCCTAHOBHUTEJIEH B WIEJIOYHOM Cpele TMpU MOBBILIEHHON Temmeparype. Ha
TEKCTUJILHBIX MaTepHaax MoJy4aroT OKPaCcKH, 00IaJaroIie BEICOKOH YCTOWYMBOCTBIO K CTHPKE.

K knaccy kyOOBBIX KpacuTeNnel OTHOCATCS UX BOAOPACTBOpPUMBIE POpMBI — Ky00301H, a
TaK)Ke MPOMEKYTOYHBIC MMPOAYKTHI /ISl CHHTE3a Ha BOJIOKHE KYOOBBIX KPAaCUTENIEeH — KyOOTEHBI.
CepHUCTBIE KpacHTENH [JIs OKpAaIlMBaHWs BOJOKHA JOJKHBI OBITh TEPEBEACHBI B
BOJIOPACTBOPHMBIE HATPHUEBBIE CONU JEMKOCOeAMHEHUN. B Buae Takux coneil oHM 00IagaroT
CPOJCTBOM K MEJUII0J03€. BhIMycKaroTCI M BOJOPACTBOPUMBIE IMPOU3BOJHBIE CEPHUCTHIX



Kpacutenei — 310 TrHo3oau U THo3oiau bC. Tuo3zonu momydaroT 00pabOTKOM JIeHKOCOSTMHEHU I
CEPHUCTBIX KPaCUTENICH MOHOXJIOPYKCYCHOM KHCIIOTOM, a TH03011 BC mpu 00paboTKe CepHUCTHIX
Kpacureneil THAPOCyIb(HUTOM HATPHSI.

JlucniepcHble KpacuUTENH OKPAIIMBAIOT THAPOPOOHBIE UCKYCCTBEHHBIE U CHUHTETHYECKHE
BOJIOKHA, TaKuWe Kak alerTaTHble, TpuUaleTaTHble, MOJHMAMHIHbBIE, MOJUI(DUPHBIE,
MOJIMAKPWIOHUTPWIIbHBIE. B mpoliecce KpailleHus WX MPUMEHSIOT B BHUJI€ BOJHBIX CYCIIEH3UH.
Oco0oe 3HaYeHHEe UMEET CTENEHb TUCIEPCHOCTH. BhiycKHbIE (JOPMBI IUCIIEPCHBIX KpacuTesen
B BH/I€ TOHKOJUCIIEPCHBIX TOPOLIKOB U NACT.

[IpuHUMI cUHTE3a KpacuTEel Ha BOJIOKHE JIE)KUT B OCHOBE IOJIy4EHUsI HEPACTBOPUMBIX
TUIPOKCHA30KpacuTesel, (TanonuaHMHOBBIX U apOMIICHOCH3UMUIA30JI0BBIX IUTMEHTOB, TaKXKe
OKHCIISIEMBIX KPaCUTENIEH.

HepacTBoprmbie THAPOKCHA30KPACUTENN MPUMEHSIIOT TpPH KpAlleHUH W TeYaTaHUHU
LEJUTIONIO3HBIX U THAPATIEIUTIOIO3HBIX BOJIOKHUCTBIX MAaTepUAIOB, a TAK)Ke pa3paboTaHbl MIPUEMBI
Y TEXHOJIOTUU 00pa30BaHUs THIPOKCHA30KpacuTeNnel Ha TiAPOPOOHBIX XUMUYECKIX BOJIOKHAX U
Ha mepctu. TexXHomornu TpeOyIT MPUMEHEHUS CIICIIUATBHBIX BBIITYCKHBIX ()OPM MOIYTIPOTYKTOB
JUISl CUHTE3A.

CuHTe3 Ha BOJIOKHE apOWJICHMMHJIA30JI0BbIX (Iua3auHIeHO(EHAIeBbIX) MUTMEHTOB
MO3BOJIIET NOJIyYaTh IPKUE OKPACKU IMIMPOKOM IaMMBbI LIBETOB, YCTOMUMBBIE K JEHCTBUIO CBETA,
OPraHMYECKUX  PACTBOPUTENCH,  BBICOKMX  TEeMIepaTyp M  MOKpPbIX  00paboTOK.
ApouneHnMIIa30b6l 00pa3yroTcsl B pe3yibTaTe KOHJCHCAMUHU apOMaTHYEeCKHX OpTO- U IEpH-
JUKapOOHOBBIX WM TETPAKapOOHOBBIX KHCIOT C apoOMaTHYECKMMM OpTO-IUaMUHAMH B
MPUCYTCTBUHU OPraHUYECKUX KUCIIOT MIPU MOBBILLIEHHON TeMIeparype.

CuHTe3 Ha BOJIOKHE (PTAJIOLMAaHUHOBBIX MUTMEHTOB, MPEXAE BCEro Meab(TalOMaHUHA,
MO3BOJISIET IOJIy4aTh HAa TEKCTUJIBHBIX MaTepuanax CliocOOOM KpallleHUs WM MeYaTH Toiayoble
OKpPACKH HCKJIIOUUTEIBHON SIPKOCTU U YUCTOTHI, 00JIaJaI0IIHe BBICOKOW YCTOWYMBOCTHIO KO BCEM
BUJIaM (PU3UKO-XUMHUUYECKUX BO3ICHCTBUM.

W3 okucnseMplXx KpacuTened, IMOJy4aeMblX IMpHU OKUCIEHMM U MOCIEAyoLen
KOHJICHCAllUH, B TEKCTHJIbHON MPOMBIIIJIEHHOCTH UCIOJIb3YETCS] aHUIIMHOBBIN YEPHBIN, JAOIUN
rI1yOOKHI YEPHBIN 1IBET.

[IpumeneHnne kpacureneil B HETEKCTHIIBHBIX OTPACIIX MPOMBIIUICHHOCTH (HATypadbHOMN
KOXKH, MeXa, MJIAaCTHUYECKUX Macc, OyMarw, pe3uHsbl, monurpaduyeckas nedyarb, OKpalliBaHUe
MULIEBbIX MPOAYKTOB, KpPAaCUTEIW s YEpHWI M MacT IIAPUKOBBIX pPY4Y€K, KpPACUTENIU B
MEUIIIHE).

Kpamenne HaTypanbHON KOXKH OCYIIECTBISIFOT JIMOO paCTBOPUMBIMH KPaCUTENSIMHU, JTHOO
MOKPBIBHBIMH KpackamH, T.e. TyTéM 00pa30BaHus IBETHOM ITUIEHKH TOJBKO HA JIUIEBOI CTOPOHE
KOXKHU.

3akIrounTeNbHas OTJIETKA TEKCTHIIbHBIX MaTepHuaoB. ManocmuHaemasi,

MPOTUBOYCcafoYHasi, popMoyCTOHUINBASI.
4 O0beM yueOHOi T CHMIIJIMHBI

B 3aueTHBIX B akanewm.
Buibl yaeOHoi paboThI eIMHHLIAX Jacax
O01asi TPYA0€eMKOCTh JUCHMILINHBI 10 Y4eOHOMY ILIAHY 5,0 180
KonrakTHasn padora (KP): 15 54
Jlextuu (JIek) 0,25 9
Jlaboparophbie 3ausTus (J1ad) 0,50 18
[TpaxTrueckue 3ansTus (I13) 0,75 27




CamocrositeabHas padora (CP): 2,5 90

Pedepar 0,5 18
CaMoCTOsTEeTbHOE N3YUYCHHUE PA3/IesIOB JUCITUTIIUHBI 2,0 12
Bun xoHTpOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(36)
B 3agernbix | B actponom.
Bunbt yue6HOI paboThI SIMHAIIAX gacax
Oo0mas TPy10eMKOCTh TUCIHILINHBI TI0 YY€0HOMY TUIAHY 5,0 135
KonTaktHas padora (KP): 15 40,5
Jlextuu (JIek) 0,25 6,75
Jlaboparopusie 3austus (JIad) 0,50 13,5
[MpakTrueckue 3anstus (I13) 0,75 20,25
CamocrosrenabHasn padora (CP): 2,5 67,5
Pedepar 0,5 13,5
CaMoCTOsTEeIbHOE U3YUYCHHE PA3/ICIIOB AUCITUTIINHBI 2,0 54
Bun xoHTpoJIf: 3a4eT / IK3aMeH 1,0 IK3aMeH
(27)

AHHOTauus padoyeii MporpaMMsbl IMCHUTLIHHBI
«Tonkuii opranuyeckuii cunresa» (b1.B.J1B.02.02)

1 Henp AMCHUIIMHBI — U3YYE€HUE COBPEMEHHBIX METOJOB U IOAXO0/10B OPraHUYECKOI0
CHUHTE3a, a TaKke (QOpMHUpPOBaHME Yy OOydYalOUIMXCS 3HAHUW M YMEHHH, MO3BOJISIOIIUX
OCYIIECTBIISAITh KaK IpOCTble, TaK U CIOXHBIE MHOIOCTaJUNHBIE CHUHTE3bl Pa3IMYHbIX
OpPraHUYECKUX COCIMHEHUH.

2 B pe3yabraTe H3yYeHHs [JUCHMIUIMHBI oOydawummiics 10 mnporpaMmme
MAaTruCTPATYPHI A0JI/KEH

Obnaoams cnenyrommmu  obmenpodeccruonanbabiMu (OIIK) u npodeccrnoHabHEIMU
(ITK) xoMITeTeHIIUSIMMU:

—  CIIOCOOHOCTBIO K NPOQECCHOHATBHON OJKCILTyaTalli COBPEMEHHOTO OOOPYAOBaHHS H
npuOOpoB B COOTBETCTBMM C  HampaBleHWEM U HpoduiaeM  HOArOTOBKU
(OIIK-3);

— CIOCOOHOCTBIO  OpPraHU3OBbIBAaTh  CAMOCTOSITENIbHYI0 U KOJUIEKTUBHYIO  HAay4yHO-
UCCIIEIOBATEIbCKYI0 PaboTy, pa3pabaThiBaTh IJIAHBI M MPOTPaMMBbl MTPOBEAECHUS HAYUHBIX
UCCJIEJOBaHUM M TEXHUYECKHUX pa3paboToK, pa3padaTbiBaTh 3aJaHus 1 ucnonnurenent (11K-
1);

— TOTOBHOCTBIO K TOUCKY, 00pabOTKe, aHaIM3y M CHCTEMaTH3allMd Hay4YHO-TEXHHUYECKOU
UH(pOpPMAIIMH 110 TEME MCCIIC0BaHMUs, BHIOOPY METOIUK | CpeIcTB pemenus 3anaun (I1K-2);

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE MPUOOPHI W METOJMKH, OPraHU30BHIBAThH
IPOBE/IEHUE HKCIIEPUMEHTOB U UCIBITAHUM, MPOBOAUTE UX 00pPabOTKY M aHAIN3UPOBAThH UX
pesyabTatel (ITK-3).

3namy:

—  COBpPEMEHHbIE TEHJCHIIMU Pa3BUTHUS U MPOOJIEMBbI TOHKOTO OPraHMYeCKOro CUHTE3a;

—  COBpEMEHHbIE TeHJCHIIMH Pa3BUTHUS ChIPEBOM 0a3bl OPraHNYEeCKUX BELIECTB;

—  COBpEMEHHbIE MPOOJEMBbl IKOJIOTUM U YCTOMYMBOTO Pa3BUTHS B CHHTE3€ OPraHUYECKHX
BEIIECTB.

Ymemo:

—  KPUTHYECKH aHAJM3UPOBATh U OLCHUBATH HOBbIE HAYUHO-HCCIIEIOBATENLCKIE TOCTHKEHUS U
TUIIOTE3bl B OPraHUUECKOM CUHTE3E;

— 00ocHOBaTh BBIOOp TEMbl HAYYHOTO UCCIEAOBaHMs, IMOCTaBUTh €ro Lelu U 3a7ayH,
chopmynarpoBarh NnpoOsieMy, BbIOpaTh W NPUMEHUTh K MPEIMETY CBOETO HCCIeOBaHUS
COOTBETCTBYIOIIME METO/Ibl HAYYHOI'O TIO3HAHUS;



—  pa3paboTarh cXeMy CHHTE3a [IeJIEBOT0 MPOAYKTa, OCHOBBIBASICH HA CHIPbEBOM 0a3¢ XUMHUECKOM
TEXHOJIOTUU OPraHUYECKUX BEIIECTB;
—  BbIOpaTh HauboOJIEE palMOHATIBHYIO CXEMY CHHTE3a IEJIEBOT0 IPOAYKTA.

Braoemw:

— HaBbIKAaMHU CUCTEMAaTH3allMM JIUTEPATYPHBIX JaHHBIX IS BbIOOpa Haubojiee aKTyalbHOTO
HAIPAaBIICHUS PA3BUTHUS HAYYHO-UCCIIEOBATEIbCKUX U TEXHOJIOTHYECKUX PadoT;
—  MeToJaMu 00paOOTKHU ¥ UHTEPIPETAIIH IKCIIEPUMEHTAILHBIX TAHHBIX.

3 KpaTtkoe coaep:kaHue TUCHUNIAHBI

OO11asi METOZ0JI0THSI TOHKOI'O OPraHUYeCKOro CHMHTE3a, KOTOpask BKIIIOYAET B ceOst BEIOOP
WCTOYHHKA CBHIPBS, pa3paboTKa XUMHUYECKOH cxeMmbl cuHTe3a. OpraHW4YecKUidl CHUHTE3 SIBIISCTCS
OJIHUM M3 CHOCOOOB pa3BUTHUS XMMHUYECKOW HAYKH, IMOCKOJIbKY MMEHHO JJIsi CHHTE3a U B XOJe
CUHTE3a pa3padaThIBAIOTCS HOBBIC METO/IBI MOTYUYSHUS PA3INYHBIX (PYHKIIMOHATBHBIX TPYIII, HC-
ClIeTyeTCs OTHOCUTENbHAS peaKlIMOHHAs CTIOCOOHOCTh UCXO/IHBIX BEIIECTB, BBISBIISIOTCS ONpEIe-
JICHHBIE 3aKOHOMEPHOCTH.

CoBpeMeHHbIE TEOPETUUECKUE ACMIEKThl XUMHUYECKHUX MPOIIECCOB OPIraHUYECKOT0 CUHTE3A.
N3yuenne CBOWCTB MPOMEXKYTOUHBIX W KOHEYHBIX MPOJIYKTOB C IEIBIO OMNpEHeTIeHuUs
BO3MOXXHOCTH MX COBMECTUMOCTH. HaxokeHre onTUMalbHOTO METOa CUHTE3a BEIIeCTB MyTeM
KPUTHYECKOTO oOTOOpa wMerImelcs WHGOpMauu 00 W3BECTHBIX B HACTOSIIEES BpeMs
CUHTETHUYECKUX PEaKIIUM.

Onpenenenne obaacTeld MPUMEHEHHUSI TOHKOTO OPraHUYEeCKOr0 CHHTE3A.

JlexapcTBeHHbIe cpencTBa. OrmnpeneieHue JIEKApCTBEHHOTO CPEICTBA, KiacCUpUKALUS
JIEKAPCTBEHHBIX TIPENapaToB, IMPEBpAIICHUSI JIEKAPCTBEHHBIX MPENapaToB B OHOJIOTMYECKHX
CUCTEMaX.

Jymcteie BemectBa. [IpupoaHbie 1 CHHTETHYECKUE AYIIUCThIE BelecTBa. [Ipumepsl u
UCIIOJIb30BAaHUE B TIOBCETHEBHOM KU3HHU.

CpenctBa 3ammThl pacteHuid. Kparkas xapakTepuCTHKa HMHCEKTHUIIUMIOB, MECTUIIHUJIOB,
repOuuaoB. PaccMoTpeHne cuHTe3a OTENbHBIX MIPEICTABUTENCH CPENICTB 3aIUThI PACTEHUH.

4 O0beM yueOHOi 11 CHMIJIMHBI

B 3aueTHBIX B akazewm.

Bupl yue6HOM paboThI eJIMHUIIAX Jacax
O0mas Tpy10eMKOCTh JUCHHUILINHBI 110 Y4eOHOMY INIAHY 5,0 180
KonTaktHas padora (KP): 15 54
Jlextuu (JIek) 0,25 9
Jlaboparophsie 3ansaTus (J1ad) 0,50 18
[TpaxTrueckue 3ansTus (I13) 0,75 27
CamocrositeabHas padora (CP): 2,5 90
Pedepar 0,5 18
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIINHBI 2,0 72
Bua koHTpoOJIs: 3a4eT / IK3aMeH 1,0 IK3aMeH

(36)
B 3auernbix | B actponom.

Bunpr yaeOHOM pabOThI eIMHUIaX Jacax
O01asi TPYA0eMKOCTh JHCHMILINHBI 10 Y4eOHOMY ILIAHY 5,0 135
KonrakTHasn padora (KP): 15 40,5
Jlextuu (JIek) 0,25 6,75
Jlaboparophbie 3ausTus (J1ad) 0,50 13,5
IIpaktudeckue 3anstus (113) 0,75 20,25
CamocrositeabHas padora (CP): 2,5 67,5
Pedepar 0,5 13,5

CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIIOB TUCHUIIINHBI 2,0 54




Bun xoHTpOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(27)

AHHOTanuA padoyeil MpOrpaMmbl AHCUUIIMHBI
«[IpombinuienHas opranudeckasi xumus» (b1.B./1B.03.01)

1 Heas AuCHMIVIMHBI — 3aKpelJICHHWE 3HAHUM OCHOBHBIX  TEOPETHYECKUX
3aKOHOMEPHOCTEH, JIeXKaluX B OCHOBE Hambosiee pacHpOCTPAaHEHHBIX IPOLECCOB TOHKOTO
OpPraHMYeCKOro M He(PTEXMMUYECKOIO CHUHTE30B M PAa3BUTHE Y CTYJCHTOB HABBIKOB aHAIU3a
3aKOHOMEPHOCTEH ITPAKTUYECKOI'0 HCIIOIb30BAHUS JOCTUKEHUN COBPEMEHHOM OPraHMYECKOU
XUMHUHM C TEXHOJIOTHSIMM ITPOMBIIIJICHHBIX NMPEANPUATUN 10 CO3JaHUI0 HOBBIX CHHTETUYECKHX
MaTEpUasOB U PA3IMYHBIX IPOAYKTOB, UMEIOIINX POMBIIUIEHHYIO LIEHHOCTD.

2 B pe3yabraTe uU3ydYeHHsl MCUMILUIMHBI OOy4YawlnMiicsi 1O NporpamMme
MAarHCTPATyPhI J0JI/KEH

Obnadams cnenyronumu npodeccuoHanbabiMe (I1K) komneTeHusaMu:

— TOTOBHOCTBIO K TIOMCKY, 0OpaboOTKe, aHaaM3y M CHCTEMAaTHU3alUU HAyYHO-TEXHHUYECKOU
UH(OpMAIIMH 110 TEME UCCIICI0BAHMS, BHIOOPY METOIUK U cpeAcTB pemenus 3anaun (I1K-2).

3namy:

—  COCTaB, CBOWMCTBA, METOJIbI MOJATOTOBKH H MEPEPabOTKH MPUPOTHOTO CHIPHSI, UCTIOIH3yEMOTO
B [IPOMBIILJICHHOW OPTraHUYECKOW XUMHH;

—  BaXXHEHIINE NPOAYKTHl OCHOBHOTO OPraHMYECKOIO CHHTE3a U COBPEMEHHBIE METOABI MX
MIOJIyYEHUS;

—  OCHOBHBIE IIPOLIECCH] U XMMHUYECKHUE PEAKIIUN OPTaHUYECKOTO CUHTE3a;

— MEXaHM3MBbl U YCIIOBHUS NMPOTEKAHMs PEaKLM, JEKaIMX B OCHOBE BaXKHEHILIMX IPOLECCOB
OCHOBHOT'O OPTaHMYECKOT0 U HEPTEXMMUIECKOTO CHHTE3A.

Ymemn:

— Ha [pUMepe KOHKPETHBIX peakluil 0XapaKTepu30BaTb OCHOBHbIE XMMMUYECKHE CBOMCTBA U
BO3MOXXHBIE ~ CIIOCOOBI ~ IIPOMBILUIEHHOTO  MOJYYEHHMs] OpPraHMYeCKUX COEAUHEHU,
IIPUHAUIEKANINX K ONPEICIIEHHOMY KJIaccCy;

—  oueHuBaTh 3()(HEKTUBHOCTH CYIIECTBYIOIIUX IPOLIECCOB MEpepabOTKH MPUPOTHOTO CHIPhS U
CHHTE3a IPOAYKTOB B XMMUYECKOH U HEPTEXUMHUECKON OTpaCIH;

—  NIPUMEHSTH MOJTYYEHHbIE 3HAHUS JJI pa3paOOTKU HOBBIX TEXHOJOTUH NepepaboTKU ChIPbs U
CHHTE3a MPOAYKTOB OCHOBHOI'O OPraHUYECKOI0 CHHTE3a.

Braoemw:

— HaBblKaMU OO0Opa0OTKM M CHUCTEMAaTH3alMU JAHHBIX W3 Pa3IMYHBIX HH(POPMAIMOHHBIX
HCTOYHUKOB;

—  NPUHIMIIAMH POBEJEHUS CAMOCTOSTEILHOTO HH(POPMALIMOHHOTO MTOKCKA.

3 Kpartkoe conep:kanue JMCIHHIITHHbI

[loHsATHE NPOMBIINUIEHHON OPraHWYECKOW XHMHHM, €€ Lenu W MeTonsl. Kpurepumn
IIOCTPOEHHUS TEXHOJIOTHYECKOro mpouecca. OleHKka METOJ0B NPOMBIIUIEHHOTO IPOU3BOJCTBA
IPOJYKTOB OpraHnyeckoro cuutesza. O0opy1oBaHUE 3aBOJJOB OpraHMYecKoro cuure3a. OCHOBHOE
CBIPBE B IIPOMBILIUIEHHOCTH OPraHU4YECKOTO CUHTE3A.

NcTounuku CBIPBS IE IIPOMBIIITIEHHOCTH OpraHU4eCKOTo CUHTE3a.
CenbCcKOX034HMCTBEHHOE U JIeCOXMMHUecKoe chipbe. Kpaxman. Yriexumuueckoe cbipbe. HeTs.
ITpupoaHsbIii ras.

Peaknun xonaencaruu. O01iee MOHATHE U O peakHsIxX KoHaeHcaun. Konnencupyomme
peareHThl. Peaknuu, npuBofsmue K oOpa30BaHUIO HOBBIX LMKIOB. Peakuuu koHIeHcauu ¢
00pa30BaHNEM HOBBIX ITUKJIOB.

[Ipon3BOACTBO MOBEPXHOCTHO-aKTUBHBIX coeAMHEHUM. [loHsATHE O MOBEPXHOCTHO-
akTuBHbIX BemecTBax (IIAB). OcHOBHBIE NMOHATHS M TEPMUHOJIOTUS B XMMHUU U TEXHOJIOTUU
npousBojcTBa U npumeHeHus IIAB. O6mas xapakrepuctuka IIAB. Knaccudukanus ITAB.
Ceoipbe aiia npousBojictsa [TAB. IIpousBoacTBo ocHOBHBIX TUIOB [TAB.

4 O0beM yueOHO# JUCUMIITIMHBI



B 3aueTHEBIX B akanem.
Bunsl yaeOHoI paboThI eAMHMLIAX qacax
OO0mas TpyA0eMKOCTh JUCHUIIIUHBI 10 Y4eOHOMY 4,0 144
IUIAHY
KonraktHas padora (KP): 1,25 45
Jlexumm (Jlek) 0,25 9
[TpakTaeckue 3arstus (I13) 1,0 36
CamocrositesibHas padora (CP): 1,75 63
Pedepar 0,5 18
CaMOoCTOATEIbHOE NU3YUYEHHUE PA3AEIOB IUCIUIIIMHbI 1,25 45
Buja xonTpoJsi: 3auer / 3k3amMeH 1,0 JK3aMeH
(36)
B 3auernsix | B actpoHoMm.
Bunet yueGHoI paboTh eIMHUIIAX gacax
O0mas TpyA0eMKOCTb JUCHHUILIMHBI 10 Y4eOHOMY 4,0 108
IUIaHY
KonraktHas pa6ora (KP): 1,25 33,75
Jlexruu (JIek) 0,25 6,75
[TpakTnueckue 3anstus (113) 1,0 27
CamocrositeabHasi padora (CP): 1,75 47,25
Pedepar 0,5 13,5
CaMOCTOSITETIbHOE U3YUYEHHUE PA3JIeJIOB TUCIIUIIIIMHBI 1,25 33,75
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIIMHBI

«MexaHM3Mbl XUMHUYECKUX PeaKIUil B Py apoMaTHYeCKHX COeJUHEeHUI»

(b1.B.1B.03.02)

1 Henap aucummniuHbl — yriayOJeHWe 3HAaHUM, YMEHMH, BiageHuil u (popmMupoBaHUE
KOMIIETEHIIMH B 00JaCTH MEXaHU3MOB OPTraHHYECKUX pEaKUUid B psly apoMaTHYecKHX
COCIMHEHUH, B3aMMOCBSI3€H «CTPYKTypa — METOJ] CHUHTE€3a — CBOWMCTBa» apoMaTHUYECKHX
COCIMHEHU.

2 B pe3yabraTre H3yYeHHs [IUCHMIUVIMHBI O00yYamluiicss MO MporpaMmme
MATHCTPATYPhI JOJIKEH

Obnadams cnenyronumu npodeccuoHanbabiMu ([1K) komneTenusamu:

— TOTOBHOCTBIO K IIOMCKY, 00paboTKe, aHaaM3y M CHCTEMAaTHU3alUU HAyYHO-TEXHUYECKOU
UH(OPMAIIMH 110 TEME UCCIIEA0BaHsI, BHIOOPY METOUK U cpeacTB pemieHus 3anaun (I1K-2).
3nameo:
—  COBPEMEHHOE COCTOSIHUE TEOPHH MEXAHU3MOB OPIaHUYECKUX PEaKLU;
—  COBpEMEHHbIE (PU3UKO-XUMHUYECKUE METObI, UCTIONIb3YyEMbIE /Il YCTAaHOBIIEHUS MEXaHU3MOB
peakuuii;
—  OCHOBHBIE TUIIBI MEXaHU3MOB PEAKLIUN B PsIly ApOMATUUECKUX COEANHEHUH.
Ymems:
—  TIPOBOAMTH aHAIM3 HAYYHOU JIUTEPATyphl B 001aCTH COBPEMEHHOIN OpraHn4ecKo XUMUH;
— @penmoJsiaraTb BO3MOXKHBIE NYTH MPOTEKAHUS OpPraHMYECKOW peaKkIu Ha OCHOBAHUU
COBOKYITHOCTH 9KCIIEPUMEHTAJIbHBIX IaHHBIX.

Braoemy:

— MeTogamMu pabOThl C HAYYHO-TEXHUYECKOM, CIIPaBOYHOM JHUTEpaTypod U 3JIEKTPOHHO-



OMOIMOTEeYHBIMHU pECypCaMy M0 TEOPETUYECKUM U MPAKTHUYECKUM aCHEeKTaM OpPraHUYecKOil
XUMUU;
—  TEOPETHYECKUMH OCHOBAaMH COBPEMEHHBIX (PU3UKO-XMMUYECKUX METOJIOB aHAJIN3a CTPOCHUS
Y CBOMCTB OpPraHUYECKHUX BELIECTB.
3 Kparkoe coep:kaHyie JUCIMILTHHBI
CoBpeMeHHbIE NIPECTABICHUS O MEXaHU3MaxX OPraHUYECKUX PEaKIUil, a TAKXKe METO1ax
UX YCTaHOBJICHUS. AH&JIN3 KUHETUYECKMX W TEPMOJMHAMHYECKHUX AaCIEKTOB IPOTEKAHUS
mpolecca B KOHTEKCTE MeEXaHM3Ma peakluu. MeXaHM3Mbl OCHOBHBIX pEakIuil B psay
apoOMaTHYECKHUX COEIMHEHUI (ranoreHupoBaHue, HUTPOBAHUE, HUTPO3UPOBAHUE,
cynb(hUpoBaHUEe, aNKUIUPOBAaHUE, alWIMpOBaHHE, (OPMUWIMpPOBaHHE, peakuus MaHHMXa,
a30CoYeTaHWe, KJIACCHYECKOe  HYKICO(PHUIBbHOE  MIICO-3aMEUICHHE, aHUOH-PATUKAIBHOE
HyKJIeOQMIbHOE 3aMelleHHe, HYKIeo(UIbHOEe KHHE- U Telle-3aMelIeHHe, OKCUCIUTEIbHOE
HYKJICOMIBHOE 3aMeIeHUE, BUKapHO3HOe HykIeopmibHoe 3amenienne, Mmexanm3im ANRORC,
MOHOMOJIEKYJIsSIpHOE HyKJeoduibHOe 3amenienue). [IpeacraBienue o nepexoIHOM COCTOSTHUN U
WHTEepMeanaTax (- U G-KOMILUIeKChl, komIuiekchl CepBuca u Meitzenreiimepa). MonekyssipHo-
opOuTalIbHAs HHTEPIPETAIUS MEXaHU3Ma IIEKTPO(YUILHOTO 3aMELICHHS B ApOMaTHUYECKOM PSY.
Opuentupyroliee BiIUsHUE 3aMecTuTeseld. PakTopbl MApUUAIBHBIX CKOpocTed U (DaKTOpbI

CCIICKTUBHOCTH.  AKTHBAaIMsl  TraJloreHApeHOB B peakuusx SNAI ¢ MOMOIIBIO
KOMILIEKCOOOPa30BaHuUs C MIEPEXOJHBIMI METAJIIAMHU.
4 O0beM yueOHOH TUCHUIINHBI
B 3aueTHbIx B akanem.
Bunpl yueOHOI paboThI eIMHUIIAX Jacax
O0mas TpPyA0eMKOCTb JMCIHHUILIUHBI 10 Y4e0HOMY 4,0 144
TIaHy
KonraktHas pa6ora (KP): 1,25 45
Jlexruu (JIek) 0,25 9
[Tpaktueckue 3anstus (I13) 1,0 36
CamocrositeabHas padora (CP): 1,75 63
Pedepat 0,5 18
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,25 45
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)

B 3aueTHBIX

B actponom.

Bunpl yue6HOI paboThI €IMHULIAX yacax
O01as TpyA10eMKOCTh JUCHUIIUHBI 110 y4eOHOMY 4,0 108
ILUIAHY
KonTaktHas padora (KP): 1,25 33,75
Jlexmm (Jlek) 0,25 6,75
ITpakTnueckue 3anstus (I113) 1,0 27
CamocrositesibHas padora (CP): 1,75 47,25
Pedepar 0,5 13,5
CaMoCTOsITeTbHOE H3YUCHHE PA3/ICTIOB AUCITUTUIHHBI 1,25 33,75
Buja konTpoJisi: 3auer / 3k3amMeH 1,0 JK3aMeH

27)

4.5. lIpakTUKH

AHHOTanus pado4yeil NPOrpaMMbl NPAKTHKH 10 MOJTYy4YeHUIO EPBHYHBIX
npodgeccuoHaIbHbIX yMeHuii U HaBbIKOB(B2.B.01(Y))




1 Ieab y4yeOHOW TNPAKTHKH — TIOJyYyeHHE OOYYArOIIUMCS  MEPBHYHBIX
npodecCHOHANbHBIX YMEHUN M HABBIKOB ITyTEM CaMOCTOSTEIHHOIO TBOPYECKOTO BBIMIOJHEHUS
3a/1a4, MOCTABJIEHHBIX ITPOIPaMMOM NPAKTUKH.

2 B pe3yabraTe wuU3ydYeHHsl MCUMILUIMHBI OOy4YawlnMiicsi 1O mporpamMme
MAaTruCTPATYPhI A0JIKEH |

Osnadems cnenyronumu oomekyabTypasiMu (OK), o6menpodeccrnonansubivu (OI1K)
npodeccuonanbubMi (I1K) komneTeHmsImMu:

— TOTOBHOCTBIO JICMCTBOBATh B HECTAH/IAPTHBIX CUTYAIUSX, HECTH COLUATIBHYIO U ATHUECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perreHus (OK-2);

— CHOCOOHOCTBIO Ha TMPAKTUKE HCIONb30BaTh YMEHUS W HaBBIKM B OpraHu3alud
UCCIIeI0BATEIbCKHUX U MPOSKTHBIX paboT, B yrpaBieHun kosuiekTuBoM (OK-7);

—  CIIOCOOHOCTBIO HAaXOAWTh TBOPUECKUE PEIICHHS COIMAIBHBIX U MPO(eCcCHOHAIBHBIX 3a/1a4,
TOTOBHOCTBIO K IPUHSTHIO HecTaHAapTHBIX perrenuii (OK-8);

—  CHOCOOHOCTBIO K NpO(hecCHOHAIbHOW SKCIUTyaTalldd COBPEMEHHOTO OOOpyHOBaHUS U
nprOOPOB B COOTBETCTBHUHM C HampasiieHueM U mpoduiaem moarorosku (OITK-3);

— CIHOCOOHOCTBIO  OpPraHU30BHIBATH  CAMOCTOSITEJIBHYI0 U KOJUIEKTUBHYIO  HAy4yHO-
HCCIIEIOBATEIbCKYI0 PaboTy, pa3pabaThiBaTh IUIAHBI M IPOTPAMMBI IPOBEACHUS HAYYHBIX
HCCJICIOBAaHUM 1 TEXHUYECKHX pa3paboTok, pa3padbaTbiBaTh 3aqanus 1 ucnonnurenei (ITK-
1);

— TOTOBHOCTBIO K TOHUCKY, 00paboTKe, aHaIM3y W CHUCTEMaTH3allUd HAyYHO-TEXHUYECKOM
uH(OpMAIINH 110 TeMe HUCCIIE0BaHUs, BHIOOPY METOIUK | CpeCTB pemienus 3anauun (ITK-2);

—  CIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE NPUOOPHI M METOJUKU, OPraHU30BBIBATH
MIPOBEJICHUE HKCIIEPUMEHTOB M UCIIBITAHUH, IPOBOAUTH UX 00pabOTKY M aHAIM3UPOBATh UX
pesyabTatel (ITK-3).

3namy:

— TOpANOK  OpraHu3aliy, IUIAHUPOBaHHUSA, TMPOBEACHUS W  OOecledyeHHus Hay4dHO-
HCCJIEI0BATEIBCKUX Pa0dOT C UCIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOpPSANOK OpraHM3alliy, IJIAHUPOBaHUS, MPOBENCHHS U olecnedyeHus oO0pa3oBaTeIbHOU
JESATENILHOCTH 10 NPOPUITIO U3ydaeMOn TPOrpaMMbl MaruCTPaTypHI.

Ymemn:

—  OCYHUIECTBJIATH OUCK, 00pabOTKY 1 aHAIN3 HAYYHO-TEXHUUYECKONU MH(OpMAIMH O MPODUITIO
NpOiiIeHHON MPaKTUKH, B TOM YHCJIE ¢ TpUMEHeHueM Internet-TexHo0ruil;

—  HUCHOJIb30BaTh COBPEMEHHBIE MPUOOPHI U METOAMKH IO MPOQPHITIO TPOrpaMMbl MATUCTPATYPHI,
OpraHU30BBIBATH MPOBEJCHHUE HKCIEPUMEHTOB M UCHBITAaHUH, MPOBOAUTH UX 00pabOTKy U
aHaAJTM3UPOBATh UX PE3yJIbTATHI;

—  BBINIOJHATH MeJarorudeckue QyHKINUHU, TPOBOJUTh MPAKTHYECKHE U Ta0OpaTOPHBIEC 3aHITHS
CO CTYyJIEHYECKOW ayIuTOprel 0 BHIOpAaHHOMY HAlpaBJIE€HUIO OJITOTOBKH.

Braoemw:

— CIHOCOOHOCTBIO M TOTOBHOCTBIO K MCCJIEI0BATENbCKOW JAEATEIbHOCTH 10 MPOQUIIO
M3y4aeMoil mporpaMmbl MarucTpaTyphl;

—  METOJIOJIOTHYECKUMHU  IMOJXOJaMHM K OpraHM3allid  Hay4yHO-UCCIIEAOBAaTENbCKOM |
00pa3zoBaTeNbHON JIeATEIHbHOCTH;

—  CIIOCOOHOCTBIO Ha TMPAKTHKE MCIOIB30BaThb YMEHHUS M HABBIKM B OpraHU3alMM Hay4HO-
UCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT;

—  HaBbIKaMU BBICTYIUIEHUH Tiepe]] yueOHOI ayaAuTopuei.

3 Kparkoe coaep:kanue y4ueOHOH NPaKTUKHU

VYyeOHast MpakTUKa BKJIIOYAET JTalbl 03HAKOMJICHHS C METOI0JIOTHYECKUMHU OCHOBAaMH U
MPAKTUYECKOTO0 OCBOCHMS MPUEMOB OpraHMU3alNH, MJIAaHUPOBAHUS, MPOBEACHUS U OOecrieueHus
HAY4YHO-HUCCIIEJIOBATEIbCKOM W 00pa3oBaTeNbHOM  AEATENbHOCTH,  O3HAKOMJIEHHS  C
JeSITeIbBHOCThI0 00pa30BaTeNbHbIX, HAYYHO-MCCIEA0BATEIbCKUX U MPOEKTHBIX OpraHU3aluil Mo
npod IO U3y4yaeMoil MporpaMMbl MarucTpaTypsbl.



KonkperHoe copepkanue yueOHOH NMPaKTHKH ONPENeIsIeTcs] MHAUBUAYaIbHBIM 33/1aHUEM
o0ydJaromierocst ¢ y4éToM HMHTEPECOB M BO3MOXKHOCTEH Kadeapsl WM OpraHW3aluH, TJe OHa
npoBoauTcs. HauBHUyanbHOE 331aHue pa3pabaThiBaeTCs MO MPOPUII0 H3y4aeMOH MPOrpaMMbl
MarucTpaTypbl ¢ y46TOM TEMBbI BBITYCKHOW KBATN(HUKAIMOHHON pabOTHI.

4 O0beM yueOHOI NPAKTHKHU

o B 3adeTHBIX B akanmewm.
Bunpsl yueOHoI paboThI

eIMHUIIAX gacax
O01asi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 6,0 216
KonTakTHas padora (KP): - -
CamocTosiTesibHast padora (CP): 6,0 216
NunuBuayanpHOE 3a1aHNE 1,0 36
CaMocTosTeIbHOE OCBOEHUE 3HAHUI, YMEHUI U HABBIKOB 110 5,0 180
nporpamMme y4eOHOM NMPaKTHKH
3auer
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
C OLEHKOI
B
Bunst yueOHOI paboThI Bﬁ);i:i:{?;’;x ACTPOHOM.
gacax
O01mas Tpy10eMKOCTh JMCHUILUIHHBI 10 Y4e0HOMY IJIAHY 6,0 162
KonTakTnas padora (KP): - -
CamocrosiTtesbnas pa6ora (CP): 6,0 162
WunuBuayanbHoe 3aaHme 1,0 27
CaMocTosTebHOE OCBOEHUE 3HAHUI, YMEHUI U HAaBBIKOB 110 5,0 135
nporpamMme y4eOHOM NMPaKTHKH
3auer
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
C OLIEHKO¥

AHHOTaIMsI IPOrPaMMbl HAYYHO-HCCIeT0BaTeNbCcKOi padoTs (52.B.02 (H))

1 Heap HayuyHo-uccaenoBarTeabekoii padorsl (HUP) — hopmupoBanne HEOOX0IUMBIX
KOMIIETEHIIMH JUIsl OCYIECTBICHUS HAyYHO-UCCIIEA0BATEIbCKOM 1EATEIHHOCTH 0 HAIIPABIEHUIO
noarotoBku 18.04.01 Xwumuueckass TEXHOJIOTHs, HANpaBICeHHOM Ha CO3JaHUE HOBBIX
OpraHMYECKUX COETUHEHHH C IIEHHBIMU CBOMCTBaAMH M pa3padOTKy TEXHOJIOTHH UX MOJIy4YEHHUs C
IPUMEHEHHEM COBPEMEHHBIX METOJIOB UCCIIEIOBaHMS M CPEACTB MaTEMaTUYECKOT0, (PU3UYECKOTO
Y KOMIIBIOTEPHOT'O MOJIETTMPOBAHHUSI.

2 B pesyabrtarte Bbhinonenuss HUP o0yuyarommiicsi mo mporpaMmMe MarucTparypsbl
JOJIZKeH:

Obaaoams cnenyroummu oomekynbTypabIMU (OK), o6menpodeccuonansasiMu (OITK) u
npodeccuonanbubiMu (I1K) komneTeHuIusIMHU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

—  TOTOBHOCTBIO JIEWCTBOBATh B HECTAHJAPTHBIX CUTYalUsX, HECTU COLUAIBHYIO U 3TUUECKYIO
OTBETCTBEHHOCTH 3a npuHsThIe perenus (OK-2);

— TOTOBHOCTBIO K CAaMOpPa3BUTHIO, CaMOpealu3allid, HCIOJb30BAaHUIO TBOPYECKOIO
noreniuana (OK-3);

—  CIIOCOOHOCTBIO  COBEpPILICHCTBOBaTb W Pa3BUBaThb CBOM  HMHTEIUIEKTYaJbHBIH U
OOIIEKYIbTYpHBI ypOBEHB, MONIyYaTh 3HAHHUA B OOJACTH COBPEMEHHBIX IMPOOJIEM HAYKH,
TEXHHKH U TEXHOJIOTHH, T'YMaHUTAPHBIX, COUABHBIX U SKOHOMUYecKkuX Hayk (OK-4);

—  CIIOCOOHOCTBIO K MpPO(ECCHOHATBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METO/1aM HCCIIe0BAaHMs, K U3MEHEHUIO HAYYHOTO U HAayYHO-TIPOM3BOJCTBEHHOTO MPO(UIIsL
cBoeit mpodeccuonanbHoit nesrensHocTH (OK-5);



— CIIOCOOHOCTBIO Ha TMPAKTUKE HCIOJb30BaTh YMEHUS M HABBIKM B OpraHU3aluu
UCCIICIOBATEIbCKUX U MPOEKTHBIX paboT, B yrpaBieHuu KosuiektiuBoM (OK-7);

—  CIIOCOOHOCTBIO HAaXOAWTh TBOPUECKUE PEIICHHS COLMATIBbHBIX U NMPO()ECCHOHAIBHBIX 3a/1a4,
TOTOBHOCTBIO K IPUHSTHIO HecTaHAapTHBIX perrenuii (OK-8);

— TOTOBHOCTHIO K KOMMYHHUKAllUM B YCTHOM M THCbMEHHOHW (opmMax Ha pPYCCKOM U
WHOCTPAHHOM SI3bIKaX JJIsl peleHus 3a1a4 npodeccuonanbuoi aesteapuoctu (OITK-1);

— TOTOBHOCTBIO PYKOBOJHUTH KOJUIEKTUBOM B cpepe CBOEH MpohecCHOHATLHON NesITeTbHOCTH,
TOJIEPAaHTHO BOCIIPHHUMAs COLMAJIbHBIC, YTHUYECKUE, KOH(ECCHOHAIbHBIE U KYJIbTYpPHBIE
paziuus (OIIK-2);

—  CIOCOOHOCTBIO K NPO(ECCHOHANBHON 3KCIUTyaTallud COBPEMEHHOTO OO0OpYNOBaHUS H
puOOPOB B COOTBETCTBUH C HanpasieHreM u npoduiem nmoarotosku (OITK-3);

— TOTOBHOCTBIO K UCIOJb30BAaHUIO METOJIOB MATEMAaTHYECKOTO MOJICTMPOBAHUS MaTepUaoB U
TEXHOJOTHYECKHUX MPOIECCOB, K TEOPETUYECKOMY aHAIU3Y U HKCIIEPUMEHTaIbHON MTPOBEPKE
teopernyeckux runore3 (OI1K-4);

—  TOTOBHOCTBIO K 3aIIUTE 0OBEKTOB UHTEIUIEKTYaIbHOU COOCTBEHHOCTH M KOMMEPIIHAIU3alluu
npaB Ha 00BEKTHI HHTEIUIEKTYalIbHOM coOcTBeHHOCTH (OITK-5);

— CHOCOOHOCTBIO  OpPraHU3OBBIBATH  CAMOCTOSITENIBHYI0O U KOJUIGKTUBHYIO  HAy4yHO-
HCCIIEIOBATENbCKYIO0 paloTy, pa3pabaThiBaTh IJIAHBI U MPOTPaMMbl IIPOBEICHHS HAay4HBIX
MCCJICIOBAHMM U TEXHUYECKUX Pa3pabOTOK, pa3padaTsiBaTh 3a1anus A ucroanuteneit (I11K-
1);

— TOTOBHOCTBIO K TIOMCKY, 0OpabOTKe, aHaaM3y M CHCTEMATHU3alUU HAYyYHO-TEXHHUYECKOU
UH(pOpPMAIIHMH 110 TEME MCCIIC0BaHMs, BHIOOPY METOIUK | cpecTB pemenus 3aaaun ([1K-2);

—  CHOCOOHOCTBIO HCIIONB30BaTh COBPEMEHHBbIE NPUOOPHI M METOJIUKH, OpPraHH30BBIBATH
MPOBEJICHNE HKCIIEPUMEHTOB M UCIBITAHUHN, IPOBOAUTH UX 00pabOTKY U aHAIM3UPOBATH MX
pesyabtatel (ITK-3).

Iloozomosums u npedcmagums K 3auume Hay4dHO-HCCIeAoBaTelIbcKyo padoty (HUP),
BBIMIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE Da3BUTUSl HAyKM M TEXHUKU M COOTBETCTBYIOLIYIO
BBIOpAaHHOMY HAIpPAaBIICHUIO TOJATOTOBKU U Mporpamme oOydeHus. B npeacraBneHHOM K 3amure
HWP nomxHbI N0Iy4uTh pa3sBUTHE 3HAHUS U HABBIKU, MIOJIYYEHHbIE 00YYarOIMMCS TP OCBOCHUU
IIPOrpaMMbl  MarucTparypbl, B TOM UHUCJIE€ INPU M3YYEHUM CHELUAIBHBIX JIUCLUIUIHH.
IIpencraBnennas k 3amure HMP nomkHa comepxaTh OCHOBHBIE TEOPETHYECKHUE ITOJIOKEHUS,
HKCIIEPUMEHTANIbHBIE PE3YNbTAThl, IPAKTUUYECKUE TOCTUKEHUS U BBIBOJIBI U3 PAOOTHI.

3 Kpartkoe conep:kaHne HAy4YHO-HCCJIe10BaTeIbCKOI padoThl

1. CocraBieHue miaHa Hay4HO-HCCIe10BaTeIbCKONH pabOTHlI.

Jlutepatypnsiit 0030p no reme HUP. Teopernueckas yacts uccienonanus. [lpaktuueckas
4acTh UCCIIEIOBAHUS.

2. O630p u ananu3 undopmaruu o reme HUP.

Bunst unpopmanun (o630pHas, crpaBodHas, pedepaTuBHas, peBajeHTHas). Bupusl
u3JlaHuil (crtaThbu, MOHOrpaduu, yueOHMKH, cTaHaapTbl, oTdyeTsl nmo HMP). Metoasl mowucka
auTepatypsl (OMOIMOTEUHblEe KaTanord, pedepaTUBHbIE JKypHalbl, aBTOMAaTH3UPOBAHHBIE
CpeJCTBA MOUCKA, TPOCMOTP NEPUOANYECKUX U3AAHUM.

3. IlocTaHOBKa LI€NM U 3324 UCCIIEIOBAHUS.

OOBeKT 1 IpeAMeT UccienoBanus. [ TaBHasI 11e1h UCCIeOBaHuUs. 3aaui UCCIICTOBAHMS.
HeoGxonumMbie TpeOoBaHMS U OrpaHUYEHUs (BpEMEHHbIE, MaTepHallbHbIE, SHEPreTHYECKHeE,
MH(pOpPMaLMOHHBIE U JIP.).

4. MeToIMKH NTPOBEIEHUS IKCIIEPUMEHTAJIbHBIX UCCIIEI0OBAaHUI.

Kpurepun onenku 3¢ dekTHBHOCTH HccaeayeMoro o0bekra (mporecca). [lapamerpsr,
KOHTPOJIMpYEeMble TNpH uccienoBaHuu. [lepedeHb 00OpymOBaHMs, YCTAaHOBOK U TPHOOPOB.
VYcnoBuss w TMOpAIOK TpoBeneHusi ombIToB. [lmaH skcrepuMeHTOB. MeToauku 00paboTKu
PE3yJIbTAaTOB DKCIIEPUMEHTOB U UX aHAIM3A.

5. IlpoBeaeHnE TEOPETUUECKUX U IKCIEPUMEHTAIBHBIX UCCIIECTOBAHUM.



Oranel NpOBENEHUS SKCIIEpUMEHTAa. MeToabpl MO3HaHUs (CpaBHEHME, aHAJIU3, CHUHTE3,
a0OCTparupoBaHue, aHaJorus, OOOOIIeHHE, CUCTEMHBIM IOAXOJ, MOJAEIUpOBaHUE). MeToabl
TEOPETUYECKOr0 HCCIeA0BaHus (uaeanu3anus, (opMmanu3aius, aKCHOMATHYECKUH METOI,

MaTeMaTH4YeCcKasi TUIoTe3a u JIp.)
6. O0paboTKa SKCIIEPUMEHTAITLHBIX JaHHBIX.

Meroapl  00pabOTKHM  DKCIIEPUMEHTAIBHBIX  J@HHBIX  (Tpaduyeckuid  Ccrmoco0,
AHATUTUYECKUH croco0, craTucTudeckas oOpadoTka u ap.).
7. ITogroroBka HAy4YHOM IMyOJIMKAIUH.
Te3ucel noknazaa.
4 O0beM HAYYHO-HCCJIeN0BATEIbCKOI padoThI
Bitb! yueGHoi paboTs! B 3aueTHBIX B akazem.
SIMHHIIAX gacax
OO01ast TPY10€eMKOCTb JMCHUIIHHBI 110 Y4eOHOMY 42,0 1512
IUIAHY
Konrakrnas pa6ora (KP): 20,5 738
[Tpaktrueckue 3ansatus (I13) 20,5 738
CamocrositesbHas padora (CP): 20,5 738
CaMocTosTebHOE OCBOEHUE 3HAHUI, YMEHUI U HAaBBIKOB 110 20,5 738
nporpamme HP
Buja xouTpoJisi: 3a4er / 3k3amMeH 1,0 Jk3ameH (36)
B ToM unciie mo cemecrpam:
1 cemecTp
OO01mas TPy10eMKOCTh B CEMeCTpe 9,0 324
Konrakrnasi padora (KP): 4,5 162
[IpakTuueckue 3ansatus (113) 4,5 162
CamocrositesbHas padora (CP): 4,5 162
CaMocTosTenbHOE OCBOEHUE 3HAHUI, YMEHUI U HAaBBIKOB 110 4,5 162
nporpamme HP
3auer
Buja koHTpoJIsi: 3a4eT / IK3aMeH - .
C OLIEHKOH
2 cemecTp
OO01mas TPy10eMKOCTh B CeMeCTpe 6,0 216
KounraktHas patora (KP): 3,0 108
[Tpaktnueckue 3anstus (I13) 3,0 108
CamocrositesbHas padora (CP): 3,0 108
CamocTrosiTenbHOE OCBOCHUE 3HAHUI, YMEHUW U HAaBBIKOB I10 3,0 108
nporpamme HUP
3auer
Buja koHTpoJIsi: 3a4eT / IK3aMeH - .
C OLIEHKOH
3 cemecTp
OO0mas TPy10eMKOCTh B CEMeCTpe 9,0 324
KounraktHas patora (KP): 45 162
[Ipaktuueckue 3ansatus (113) 4,5 162
CamocrositesbHas padora (CP): 4,5 162
CamocTrosiTenbHOE OCBOCHUE 3HAHUI, YMEHUW U HABBIKOB T10 45 162
nporpamme HUP
3auer
Buj koHTpoOsISA: 3a4eT / IK3aMeH - N
C OLIEHKOH
4 cemecTp
OO0mas TPy10eMKOCTh B CEMeCTpe 18,0 648
KonraktHas pa6ora (KP): 8,5 306




[Tpaxtrueckue 3ansatus (113) 8,5 306
CamocrosiTesbHas padora (CP): 8,5 306
CamocTosTenpHOe OCBOSHHUE 3HAHUI, YMEHUI U HaBBIKOB I10 8,5 306
nporpamme HUP

Buja xoHTpoOJIsi: 3a4eT / 3K3aMeH 1,0 Ix3ameH (36)

Bunast yueOHoI paboThI

B 3aueTHBIX

B actponom.

eIMHULIaX yacax
OO0mas Tpy10eMKOCTb JHCHUILIUHBI 110 Y4eOHOMY 42,0 1134
IUIAHY
KonrtaktHas padora (KP): 20,5 553,5
[Tpaktrueckue 3ansatus (I13) 20,5 553,5
CamocrositesnHas padora (CP): 20,5 553,5
CamocrosTenpHOe OCBOSHHUE 3HAHUI, YMEHUW U HaBBIKOB I10 20,5 553,5
nporpamme HUP
Bua xoHTpoJa: 3auer / IK3aMeH 1,0 Ix3amen (27)
B ToMm yuciie mo cemecTpam:
1 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 9,0 243
Kounrakrnas pa6ora (KP): 4,75 121,5
[Tpaxtrueckue 3ansatus (113) 4,75 1215
CamocrositesbHas padora (CP): 4,25 1215
CaMocTosTenbHOE OCBOCHUE 3HAHUI, YMEHHI U HABBIKOB 110 4,25 121,5
nporpamme HUP
3auer
Buja xoHTpOJISi: 3a4UeT / 3K3aMeH .
¢ OIIEHKOI1
2 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 6,0 162
Kounrakrhas pa6ora (KP): 1,75 81
[Tpaktuueckue 3ansatus (I113) 1,75 81
CamocrositesbHas padora (CP): 4,25 81
CamocTrosiTenbHOE OCBOCHUE 3HAHUI, YMEHUW U HaBBIKOB T10 4,25 81
nporpamme HUP
3auer
Buja koHTpoJIsi: 3a4eT / 3K3aMeH .
¢ OI[EHKOI1
3 cemecTp
OO0uasi Tpy10eMKOCTh B ceMecTpe 9,0 243
Kounrakrnas pa6ora (KP): 4.5 121,5
[Tpaktuueckue 3ansatus (I113) 45 121,5
CamocrositesbHas padora (CP): 4,5 1215
CamocTrosiTenbHOE OCBOCHUE 3HAHUI, YMEHUW U HAaBBIKOB I10 45 121,5
nporpamme HUP
3auer
Buja konTpoJsi: 3a4er / 3k3aMeH .
¢ OIlEHKOI1
4 cemecTp
OO0mas TPy10eMKOCTh B ceMecTpe 12,0 486
KonraktHas paoora (KP): 5,0 229,5
[Tpaktuueckue 3ansatus (I113) 5,0 229,5
CamocrosiTesbaas pa6ora (CP): 6,0 229,5
CamocrosTenbHOe OCBOSHUE 3HAHUI, YMEHUN U HaBBIKOB T10 6,0 229,5

nporpamme HHUP




Buj koHTpoOJIs: 3a4eT / IK3aMeH \ 1,0 \ Jx3ameH (27) \

AHHOTanus padoueil mporpaMmbl npeauniomHoii npaktuku (52.B.03)
1 Hear nmpeIuNIOMHO MPAKTUKU — BBITIOJIHCHUE BBITYCKHOW KBaTU(UKAITMOHHOU

paboTHI.

2 B pe3yabraTe uU3yYeHHsl MCUMILUIMHBI OOy4YawlnMiicsi 1O mNporpamMme

MArucCTparyphbl 10/I2KEH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccnonanpabivu (OI1K) u

npodeccuonanbubME (I1K) koMmneTeHmsIMu:

FOTOBHOCTBIO JICHICTBOBATh B HECTAHAAPTHBIX CUTYAIUSAX, HECTH COLUAIBHYIO U ATHUECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perreHus (OK-2);
TOTOBHOCTBIO K  CaMOPa3BUTHIO, CaMOpEATU3allH, HCIOJIb30BAHUIO  TBOPYECKOTO
noreniuana (OK-3);
CIIOCOOHOCTBIO Ha TMPAKTUKE HCIOJNb30BaTh YMEHUS W HaBBIKM B OpraHu3aluu
UCCIIeI0BATEIbCKHUX U MPOEKTHBIX paboT, B yrpasieHun KosuiekTuBoM (OK-7);
CIOCOOHOCTBIO HAXOIUTh TBOPYECKUE PEHICHUS! COMUAIBHBIX U MPO(PECCHOHANBHBIX 33134,
TOTOBHOCTBIO K MPUHATHIO HecTaHAapTHBIX perrenuii (OK-8);
TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B chepe cBoeil mpodeccHoHaIbHON IeATEIbHOCTH,
TOJIEPAaHTHO BOCIIPHHUMAs COIMAJIbHBIC, dTHUYECKUE, KOH()ECCHOHAIBHBIE U KYJIbTYPHBIC
paznuuus (OITK-2);
CHOCOOHOCTBIO K MPO(MECCHOHATBHON JKCIUTyaTallil COBPEMEHHOTO OOOPYIOBaHUS H
puOOPOB B COOTBETCTBUH C HamparieHreM u npoduiem nmoarotosku (OITK-3);
TOTOBHOCTBIO K 3aIlIUTE 00bEKTOB HHTEIIEKTYaIbHON COOCTBEHHOCTH M KOMMEPIIUAIU3AINH
npaB Ha 00BEKTHI MHTEIUIEKTYaIbHOM cobcTBenHoCTH (OITK-5);
CIOCOOHOCTBIO ~ OPraHW30BBIBATH  CAMOCTOSITENIFHYIO M KOJUISKTUBHYIO — HAy4YHO-
HCCIIEIOBATEIbCKYI0 PaboTy, pa3pabaThiBaTh IUIAHBI M IPOTPAMMBI IPOBEACHUS HAYYHBIX
HCCJICIOBAaHHM 1 TEXHUYECKHX pa3paboTok, pa3padbaTbiBaTh 3aganus 1 ucrnonaureneit (I1K-
1);
TOTOBHOCTBIO K TOHMCKY, 0OpaOOTKe, aHalIM3y W CUCTEMaTH3alMM Hay4YHO-TEXHHYECKOU
UH(OPMAIMH 110 TEME UCCIIE0BaHMsI, BRIOOPY METOUK U cpecTB pereHus 3anaun (ITK-2);
CIOCOOHOCTBIO HMCIOJIB30BAaTh COBPEMEHHBIE MNPHOOPHI W METOJIUKH, OPTaHU30BHIBATH
NPOBE/ICHUE YKCIIEPUMEHTOB W MCIIBITAHUM, TIPOBOIUTH UX 00paOOTKY M aHAIM3UPOBATH UX
pesynbratsl (ITK-3).

3nameo:
(GU3UKO-XMMUYECKHE  3aKOHOMEPHOCTH  TEXHOJOTMM IO  MNPO(QWII0  BBITYCKHOM
KBAJTM(PHUKALIMOHHON paboThI;
HYKOHOMHYECKHUE MTOKA3aTEIN TEXHOJIOTHH;
KOMILJIEKC MEpOTNPHUATUN MO TEXHUKE O€30MacCHOCTH, OXpaHe OKPYKAaIOIIed Cpebl, OXpaHe
Tpyaa.

Ymems:
OCYILECTBIISATh KOHTPOJIb CAaMOCTOATENbHON M KOJJIEKTUBHOM Hay4HO-HMCCJIEI0BATENbCKON
paboThI;
BBITTOJIHATH TOJTOTOBKY HAYYHO-TEXHHYECKOW TOKYMEHTAIMW JUIS TPOBEICHHS HAYYHBIX
WCCIIEIOBAaHUI U TEXHHUYECKUX Pa3paboToK;
BBITIOJIHATH PACUYETHI, CBA3aHHbIE KaK C pa3pabOTKOM 3a1aHu# 111 OT/IEIbHBIX UCTIOJHUTENEH,
TaK M C COCTaBJCHHEM IUIAHOB M MPOTpaMM IPOBEACHUS HAYYHBIX HCCIEIOBaHUNA U
TEXHUYECKHUX Pa3pabOTOK B IIEIOM.

Braoemw:
CHCTEMOM TUTAaHUPOBAHHS M OPTaHU3aINU HayYHO-UCCIIEIOBATEIBCKUX U MTPOEKTHBIX PadoT B
paMKax M3y4aeMou MporpaMMbl MarucTpaTyphl,



— OCHOBHBIMH JIOJDKHOCTHBIMH (DYHKIMSIMH PYKOBOJSIIETO TEpCOHana (PyKOBOIUTEIs
HAYYHOH TPYMIIBI, TPOEKTA, TPOrPaMMBbI) B PAMKaX M3y4aeMOH MPOTrpaMMbl MarCTPATYPHI.

3 Kparkoe conep:kanue npeiIunjoMHOi MPAKTUKH

[TpuoOperenune 3HaHUI U HABBIKOB 110 OPTaHU3AIMU M YITPABICHUIO OT/ICIbHBIMU dTallaMU
U TIporpaMMaMU MPOBEJACHUS HAYYHBIX UCCIICIOBAHUA U TEXHUYECKUX Pa3pabOToK.

W3yueHne SKOHOMHUKHM W OpraHU3allM¥ TPOM3BOJCTBA, OXPAaHbI TPyIa, OXPaHbI
OKpYXKarollel cpeapl, Mep TEXHUKH Oe30MmacHOCTH B MacmTabax OTIEICHHs, ydacTKa
TPEIIPUSATHSL.

[ToaroToBka WCXOIHBIX JAHHBIX JUIsI BBITIOJHEHHS BBIMTYCKHOW KBaTU(UKAIMOHHON
paboTHI.

4 O0beM npeINIIOMHON NMPAKTHKH

o B 3adeTHBIX B akanmewm.
Bunpl yueOHOM paboTh
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY ILIAHY 6,0 216
Kounraktnas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6,0 216
NunuBuayanpHOE 3aaHKE 1,0 36
CaMocTosTenbHOE OCBOEHUE 3HAHUI, YMEHUI U HAaBBIKOB 110 50 180
porpamMMe IpeIUIUIOMHON TPAKTHKU
3aver
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
¢ OLIEHKO¥

B actponowm.
B 3aueTHBIX p

Buapl yue6HOI paboThl e MHALAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 6,0 162
KonrTaktHas padora (KP): - -
CamocrosiTtesbaas pa6ora (CP): 6,0 162
WunuBuayanpHOE 3a1aHNe 1,0 27
CamocTrosiTenbHOE OCBOCHUE 3HAHUI, YMEHUI U HaBBIKOB 110 5,0 135
IIporpaMMe PEIUILUIOMHON TPAKTHKU
3auver
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
C OLIEHKOH

4.7 I'ocynapcTBeHHAsi UTOTOBasi aTTeCTALUS
3anmrTa BhINYCKHO# KBasmukanuonHoi padors! (b5.3.5.01)

1 Heab rocyrapcTBeHHOM UTOTOBOM ATTECTALMM — BBISIBIICHUE YPOBHS TEOPETUYECKON
Y TIPAaKTUYECKOM MOATOTOBIEHHOCTH BBITYCKHUKA BY3a K BBIIOJHEHHIO MPO(ECCHOHATBHBIX 33a1a4
¥ COOTBETCTBHS ero nmoArotoBku TpedoBanmsmM OI'OC BO mo nHanpasienuto moaroroku 18.04.01
XumMmudeckas TEXHOIOTHSL.

2 B pe3yabrare M3yYeHUs [UCHUIUIMHBI O0O0y4YalLIMICA IO MporpamMmme
MarucTparypbl 10/LKeH 00J1a1aTh CJIeIYHIIHMHA KOMIETeHIIUSIMH
00WeKYIbMYPHLIMU.
—  CIIOCOOHOCTBIO K aOCTPAaKTHOMY MBIIIUICHUIO, aHau3y, cuHTe3y (OK-1);
— TOTOBHOCTBIO JIEWCTBOBATh B HECTAHJAAPTHBIX CUTYAIUSX, HECTU COLUUAIBHYIO U STUYECKYIO

OTBETCTBEHHOCTD 3a NpuHsThIe pemeHus (OK-2);

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpE€ajIu3aliy, HCIOJb30BAHUID TBOPYECKOTO



norennuaia (OK-3);

CIIOCOOHOCTBIO ~ COBEPIIEHCTBOBaTH W pa3BUBaThb CBOM  HMHTEJUIEKTYaldbHBIH U
OOIIEKYIbTYpHBI ypPOBEHbB, MONIyYaTh 3HAHUA B OOJACTH COBPEMEHHBIX IMPOOJIEM HAYKH,
TEXHHKH U TEXHOJOTHH, T'YMaHUTAPHBIX, COLUAIBLHBIX U SKOHOMUYecKkuX Hayk (OK-4);
CIIOCOOHOCTBIO K MPO(eCcCHOHATLHOMY POCTY, K CaMOCTOATEIPHOMY OOYYCHHIO HOBBIM
METO/IaM HCCIICOBAaHM, K M3MEHEHUIO HAYYHOTO M HAYyYHO-TIPOM3BOJCTBEHHOTO MPOQHIIs
cBoeii mpodeccuonanbHoi aesreapHocT (OK-5);

CHOCOOHOCTBIO B YCTHOH M IHCBMEHHOM peYd CBOOOAHO TIIOJIB30BAaThCSI PYCCKUM H
MHOCTPAHHBIM sI3bIKAMH KaK cpencTBoM aenoBoro obmenus (OK-6);

CIIOCOOHOCTBIO Ha TMPAKTUKE HCIOJNb30BaTh YMEHUS W HaBBIKM B OpraHu3aluu
UCCIIeI0BATEIbCKHUX U MPOSKTHBIX padoT, B yrpasieHun KouiektiuBoM (OK-7);
CIOCOOHOCTBIO HAXOIUTh TBOPUECKUE PEIICHUS COLMAIbHBIX U MPO(PECCHOHANBHBIX 3a/1a4,
TOTOBHOCTBIO K IPUHSTUIO HecTaHAapTHBIX perreHuii (OK-8);

CIIOCOOHOCTBIO C MOMOIIBI0 HHGOPMAIMOHHBIX TEXHOJOTMA K CaMOCTOSITEILHOMY
MPUOOPETEHUIO U UCTIOIH30BAHUIO B MPAKTUYECKOM NESTEIILHOCTH HOBBIX 3HAHUIN U YMEHHUH,
B TOM YHCJI€ B 00J1aCTSAX 3HAHUI, HEMIOCPECTBEHHO HE CBS3aHHBIX CO C(hepoil NesTeTbHOCTH

(OK-9);

06u;enpoqbeccu0Hanbemu KomMnemeHyusAmMu.

TFOTOBHOCTbIO K KOMMYHHUKAallMM B YCTHOM M NHMCbMEHHOH (opMax Ha pycCKOM U
WHOCTPAHHOM SI3bIKaX JUIsl pelIeHus 3a1a4 npodeccuonansrou aestenbroct (OITK-1);
TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B c(hepe cBoell mpodeccnoHaaIbHON AeITeNbHOCTH,
TOJIEPAaHTHO BOCIIPMHHMAs COLMAJIbHBIE, 3THUYECKUE, KOH()ECCHOHAIbHBIE U KYJIbTYpHbIC
paznuuus (OI1K-2);

CHOCOOHOCTBIO K MPO(ECCHOHATBLHON AKCIUTyaTallM COBPEMEHHOI0 OOOpYIOBaHUS U
pruOOPOB B COOTBETCTBUH C HAINpaBjieHHeM U npoduiem noarotoku (OIIK-3);
FOTOBHOCTBIO K MCIIOJIb30BAaHUIO METO/I0B MaTEMaTUUECKOTO MOJIEIMPOBAHUS MaTEpUaoB U
TEXHOJOTMYECKHUX IIPOLIECCOB, K TEOPETUYECKOMY aHAIM3y U SKCIIEPUMEHTAILHOM NPOBEPKE
teopetrueckux runore3 (OITK-4);

TOTOBHOCTBIO K 3alIUTE 00BEKTOB HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH U KOMMEPLIUAIN3ALUT
npaB Ha 00BEKTHI HHTEIUIEKTYalIbHOM coOcTBeHHOCTH (OITK-5);

NPOGheCcCUOHATbHLIMU ~ KOMNEMEHYUSIMU, — COOMBEMCMBVIOUUMU — 8UOAM  NPOPEeCcCUOHATbHOU
0esamenbHOCmuU, Ha KOMopbvle OPUECHMUPOBAHA NPOSPAMMA MALUCMPAMYPbL.:

CIIOCOOHOCTBIO ~ OPraHM30BBIBATH  CAMOCTOSITENIBHYIO M KOJUIEKTUBHYIO — HAy4yHO-
UCCIIEIOBATEIbCKYI0 paboTy, pa3pabaThiBaTh IJIAHBI M MPOTPaMMBbl MIPOBEAECHUS HAYUHBIX
MCCJIEIOBAHMM U TEXHUYECKUX Pa3pabOoTOK, pa3padaTreiBaTh 3aanus aig ucnoaauteneit (K-
1);
TOTOBHOCTBIO K IIOHMCKY, 00paboTKe, aHalu3y M CHCTEMaTU3allud HayYHO-TEXHHUYECKOM
UH(pOpMAIIMH 110 TEME MCCIIC0BaHMs, BHIOOPY METOIUK | CpeicTB pemenus 3anaun (I1K-2);
CIOCOOHOCTBIO HCHOJb30BAaTh COBPEMEHHBbIE NPHOOPHI M METOAMKH, OpPraHU30BBIBATH
MIPOBEJICHUE HKCIIEPUMEHTOB U UCIBITAHUM, IPOBOAUTH UX 00pabOTKY M aHAJIM3UPOBATH UX
pesynbratsl (ITK-3).

3nameo:
IOPUHIUIBI ¥ TOPSI0OK TTOCTAHOBKU M (POPMYJIMPOBAHUS 33/1a4 HAYYHBIX HCCIEOBAaHUN Ha
OCHOBE pe3yJIbTaTOB MOKCKa, 00Pa0OTKU U aHAIN3a HAYYHO-TEXHHUUECKOH HHPOpPMaLIUY;
(GU3MKO-XMMHYECKHE OCHOBBI ~ CHHTE€3a  BBICOKOTEMIEPATYpHBIX  (YHKIMOHAJIBHBIX
MaTepuaioB, METO/Ibl X HCCIEA0BAaHUS U IPOEKTUPOBAHNUS CBOICTB;
IpaBuia U MOPSI0K NOArOTOBKM HAyYHO-TEXHUYECKUX OTYETOB, AHATUTUUYECKUX 0030pOB U
CIPaBOK, TPeOOBaHUS K MPEACTABICHUIO Pe3yJbTaTOB IIPOBEJICHHOTO UCCIEI0BAaHMS B BUJIE
HAy4YyHOTO OTYETa, CTaThU WM JJOKJIAJa;
IPUEMBI 3aIUThl HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH.

Ymems:



—  pa3palaTbIBaTh HOBbIC TEXHHUYECKUE U TEXHOJOTMUYECKHE PELICHHUS HA OCHOBE PE3yJIbTAaTOB
Hay4YHBIX HCCJICIOBAaHU;

— co3JaBaTb TEOPETMUECKUE MOJEINM TEXHOJOTMYECKHMX IPOLECCOB,  IMO3BOJISIOLIMX
IIPOrHO3MPOBATh TEXHOJIOIMUYECKUE MapaMETPhl, XapaKTEPUCTUKHU annaparypbl U CBONCTBA
MOJIy4aeMBIX BEIIECTB, MAaTEPUAJIOB U U3IEIHIA;

—  paspabaTbIBaTh MPOTPAMMBI M BBHIIOIHATH HAYYHBIE UCCIICAOBAHUS, 00pa0OTKY M aHAJIH3 UX
pe3ybTaToB, (POPMYIHPOBATH BEIBOABI M PEKOMEHIALINY;

—  KOOpAMHHPOBATh pPaOOTHI MO COMPOBOXKACHUIO peaIu3aluu pe3yJbTaToB pPadOTHl B
IIPOU3BO/ICTBE.

Braoemy:

—  METOJoJIOTHEH U METOIMKOI aHanu3a, CHHTE3a U ONTHMM3AIMH MPOLIECCOB OOecreueHus
KayecTBa HUCIHBITAHUN, CepTUPHUKAIUU MPOAYKIMH C [PUMEHEHHEM MpoOIeMHO-
OpPUEHTUPOBAHHBIX METOIOB;

—  HaBbIKaMU pabOThl B KOJUICKTUBE, IJIAHUPOBAHUS M OPraHU3allUU KOJUIEKTUBHBIX HAayYHBIX
HCCIICIOBAaHUI;

—  CHOCOOHOCTBIO pelIaTh IOCTABJIEHHBIE 33/1a4M, UCIIOJb3YSl YMEHUS U HaBbIKU B OpraHU3alluu
HAYYHO-UCCIIEIOBATENIbCKUX U TEXHOJIOTUYECKUX PaloT.

3 KpaTkoe coaep:kaHue rocy1apcTBeHHOI UTOTOBOM aTTecTalluu
l'ocynapcTBeHHass UTOroBasi aTTecTalus OOy4arouMxcs MO MpOorpaMme MarucTpatrypbl

POBOIUTCS B (popMe 3amuThl BBITYCKHOW KBanu(pukanuonHoit padotsl (BKP) — marucrepckoii

nuccepranuu. ['ocygapcTBenHas utoropasi arrectanus B ¢opme 3aumuTtsl BKP nmpoxomut B 4

cemecTpe Ha 0a3ze 3HaHWM, MOJYYEHHBIX CTYAEHTAMU MPU U3YyYEHUM AMCLUILIIMH HalpaBiIeHUS

18.04.01 Xumuueckasi TEXHOJIOTHS.

l'ocynapcTBeHHas HTOTOBAs aTTeCTAUs OOYJAIONMMXCS TI0 POTpaMMe MarucTpaTypbl —
3all[UTa  BBINYCKHOW  KBaJM(UKAIMOHHOW  pabOThl  MPOBOAMUTCA  T'OCYJApPCTBEHHOMN
3K3aMEHALIMOHHON KOMUCCUEH.

KonTponb 3Hanuii oOywaroniuxcs, noiaydeHHbix npu ocoenun OOII, ocymiectBusercs
nmyteM npoBeneHus 3amuTsl BKP u nprcBoenus kBanupukanuu «MarucTp.

4 O0beM rocy1apcTBeHHOI UTOTOBOM aTTeCTALUM

ITporpamma oTHOCHTCS K 6a30BOi yacTH yueOHOro IuaHa, k 61oky 3 «["ocynapcTBeHHas

utorosas arrecrauus» (b3) u paccuntana Ha cocpeqoTOUEHHOE MPOXOXKIAeHUE B 4 cemectpe (2

Kypc) ooyuenust B oobeme 216 u (6 3ET). [Iporpamma nmpeanosnaraer, 4to o0ydaromuecs: UMEroT

TEOPETUYECKYI0 U IMPAKTUYECKYI0 MOJIrOTOBKY B 00JacTH XMMMUYECKOH TEXHOJOTMM TOHKOIO

OpPraHMYECKOT0 CHHTE3a.

. B 3auernbix | B akanmem.
Bunsl yueOHol paboThl
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 6,0 216
CamocrositesibHas padora (CP): 6,0 216
Brmonnaenue, nanucanue u opopmienne BKP 6,0 216
. 3alUTa
Bun kourpous: 3amura BKP BKP
Bl yaeGHOR paboTs! B 3auetnnix | B actponoMm.
eIMHUIIAX qacax
OO0masi Tpy10eMKOCTh THCIIHIIHHBI 110 Y4eOHOMY MUIAHY 6,0 162
CamocrositesbHas padora (CP): 6,0 162
Brimonnenue, Hanucanue u opopmienue BKP 6,0 162
. 3aIuTa
Bua konrpoJs: 3amura BKP BKP

4.8 ®akyJabTATUBBI




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpodecconaibHO-opHEHTHPOBaHHbBI nepeBoa» (PT/.B.01)

1 Heap DTMCHUILVIMHBI — TPUOOPETEHHE O0YYAIOMMMHCS O0IIei, KOMMYHUKATUBHOW H
npoecCHOHANBHOM KOMIIETEHIUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax A3bIKOBOM
MOJATOTOBKH TO3BOJISIET BBINOJIHATH PA3IMYHBbIE BHJIBI MPO(ECCHOHATBFHO OPHUEHTUPOBAHHOTO
nepeBojia B MPOU3BOICTBEHHON U HAyUYHOU JIeATEIbHOCTH.

2 B pe3yabraTe H3yYeHHMs [IHCUHUILUIMHBI oOydaouuiics 1o mnporpamme
MATUCTPATYPBhI J0JKEH:

Obaaoams cnenyromumu oomekynbTypabsiMu (OK) u obmenpodeccuonanpapiMu (OITK)
KOMIIETEHIIUSMHU:

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CAMOpEAIM3ALMHU, HCIOJIB30BAaHUIO TBOPUYECKOTO
noreniuana (OK-3);

—  CHOCOOHOCTBIO K MPO(ecCHOHATLHOMY POCTY, K CaMOCTOSATEIHLHOMY OOYYEHHIO HOBBIM
METO/IaM HCCIICOBAaHMs, K U3MEHEHUIO HAYYHOTO U HAYyYHO-TIPOM3BOJCTBEHHOTO MPOQHIIsL
cBoeii mpodeccuonanbroit aesreapHocT (OK-5);

—  CIIOCOOHOCTBIO B YCTHOM M NHCBMEHHOW pe4YH CBOOOJHO IOJIb30BAThCS PYCCKUM U
MHOCTPAHHBIM SI3bIKAMH Kak cpeicTBOM JenoBoro obrenus (OK-6);

— TOTOBHOCTHIO K KOMMYHHUKAIlUM B YCTHOW M THCHbMEHHOHW (opmMax Ha pPYCCKOM U
UHOCTPAHHOM SI3bIKaX JUISl pelieHus 3a1a4 npodeccuonansuoi aesteapnoct (OITK-1);

—  TOTOBHOCTBIO PYKOBOJHUTH KOJUIEKTHBOM B cepe cBoei MpodhecCHOHAIBHOMN eATEIbHOCTH,
TOJIEPAaHTHO BOCIIPHHUMAS COILMAJIbHBIC, YTHUYECKHE, KOH(ECCHOHANBHBIE U KYJIbTYpPHBIE
paznuuus (OITK-2);

— TOTOBHOCTBIO K TIOMCKY, OOpabOTKe, aHadM3y M CHCTEMATHU3alUU HAyYHO-TEXHUYECKOU
uH(pOpMAIIHMH 110 TEME UCCIIC0BaHHUs, BHIOOPY METOIUK U cpeAcTB pemenus 3anaqn (I1K-2).

3namo:

—  OCHOBHBIE CIIOCOOBI JOCTHKEHUS SKBHBAJICHTHOCTHU B TIEPEBO/IC;

—  OCHOBHBIE IPUEMBI IEPEBOJIA;

—  S3BIKOBYIO HOPMY U OCHOBHBIE€ (DYHKIIUU SI3bIKA KaK CCTEMBI,

— JOCTaTOYHOE JUIS  BBIIOJHEHHUS  TEepeBOJa  KOJIMYECTBO  JIEKCHYECKUX  €IUHHMII,
(bpazeosoru3MoB, B TOM YHCJIE COLUANBHBIX TEPMUHOB M IMHTBOCTPAHOBEIUECKHUX PEAINi.

Ymems:

— TNPUMEHATh OCHOBHBIE ITPUEMBI IEPEBOJIA;

—  OCYUIECTBJIATH MMCbMEHHBIH NIepeBo/l ¢ COOTI0IEHUEM HOPM JIEKCUYECKOM S5KBUBAJIEHTHOCTH,
COOJIIO/IEHHEM TPaMMAaTHYECKHUX, CHHTAKCUYECKHX M CTHIINCTHUECKUX HOPM;

—  0(hOopMIIATH TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

—  OCYHIECTBJISATH TIEPEBOJ C COOJNIOJIGHHEM HOPM  JIEKCHYECKOH OKBHUBAJICHTHOCTH,
COOJIIO/IEHHEM TPaMMaTHYECKIX, CHHTAKCUYECKHUX U CTHIIMCTUYECKUX HOPM TEKCTa IepeBoia
U TEMIIOPAITbHBIX XapaKTEPUCTHK UCXOJHOTO TEKCTa.

Braoemy:

—  METOJIHMKOM MpeArnepeBoYecKoro aHalln3a TEKCTa, CIOCOOCTBYIONIEH TOYHOMY BOCIIPHSITHIO
MCXOJIHOTO BBICKAa3bIBaHUS;

—  METOJUKOH TMOArOTOBKM K BBINOJIHEHUIO IepeBOJia, BKIOYas IMOMCK HH(GOpMalu B
CIPABOYHOM, CTIEIIUAILHON JIUTEPAType U KOMITBIOTEPHBIX CETHX;

—  OCHOBaMH CHCTEMBI COKPAIIEHHOH IePeBOIUYECKOM 3aIMCH TTPH BHITIOJTHEHUH MTEPEBO/IA;

—  OCHOBHOM MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIEIUAIIBHOCTH,

—  OCHOBaMU pedeprpOoBaHUS U aHHOTHPOBAHUS JIUTEPATYPHI 110 CIICTHATEHOCTH.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Beenenue. IIpenMer u ponb mepeBoia B COBpeMEHHOM ooOmiectBe. Pasmuunble BHIBI
nepeBo/ia. 3a1aun U MECTO Kypca B IIOATOTOBKE OakajiaBpa TEXHUKH U TEXHOJIOTHH.

Mooyny 1.



1.1. CpaBHeHue nopsiaka CiIOB B aHIVIMHCKOM M PYCCKOM IpeioxeHusx. IlepeBon
MIPOCTOTO TTOBECTBOBATEIBHOIO MPEIIOKEHUS HACTOALIET0, OYAYIIETo U MPOIIEIIIET0 BPEMEHH.
OcoOeHHOCTH TIepeBOAA BOIPOCUTEIBHBIX M OTPULATENBHBIX NPEAJIOKCHUNA B PA3THUHBIX
BpEMEHaX.

1.2 TlepeBox mpemnoxkenuit Bo Bpemenax Indefinite, Continuous. UreHue u mepeBoj 1mo
TeMe «XUMUs».

Mooy 2.

2.1. TlepeBon mpemioxenuii Bo BpemeHax rpymnn Perfect, Perfect Continuous
(YyTBepAMTENbHbIC, BOIPOCUTENbHBIE U OTpHLATeNbHbIe (opMbl). OcoOeHHOCTH YHOTpeOIeHUs
BCIIOMOTaTeNbHBIX TJIaroJIoB.

2.2 IlepeBon cTpasarenbHOro 3anora. TpyaHble cilydau epeBo/ia CTpaaTeabHOro 3aji1ora.
UreHue M mepeBoJ TEKCTOB Mo TeMe «Hayka v HayuHble METONbI». AKTHUBH3AIMS JICKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa mpuaaTouHbix npeaiaoxxkeHui. [Ipunarounsie nomnexamue. [IpugaTounsie
ckazyemble.  llpumarounsie  ompenenutensHble.  [Ipugarodnbie  0OCTOSTENBCTBEHHBIE,
MPUIATOYHBIE JOTIOJTHUTEIbHbIE.

2.4. Tunsl YCIOBHBIX NPEUIOKEHUMN, MpaBuia U 0coOOEHHOCTH MX nepeBoja. [IpakTuka
nepeBojia Ha MpuUMepax TeKCToB o xumui, [[.1. Menaeneese, Hayke U TEXHOJIOTHH.

2.5. llepeBox mnpeasioKeHUN C Y4EeTOM IIpaBWiIa corjacoBaHus BpemeH. lIpsmas u
KOCBEHHAas peyb.

2.6. Paznuanbie BapuaHTHI IEPEBOJIA CYIIECTBUTEIBHOTO B MPEIJIOKCHUH.

2.7. MojanbHbIe TJIarojibl 1 0COOEHHOCTH UX MepeBoja. Pa3BuTie HaBBIKOB MepeBOa 1O
teme «Hayka 3aBTpamniHero gJHs».

2.8. CnenuasibHas TEPMHUHOJIOTHS 110 TeMe «JIaGopaTopusi».

2.9. Cokpamrenus. OcCOOEHHOCTH UX MepeBojia. Pa3BuTue HaBBHIKOB IEPEBO/Ia HA IPUMEPE
TEKCTOB 10 TeMe «JlabopaTopusi, U3MEPEHHS B XUMHUI.

Mooynw 3.

3.1. Henmuunsie dhopmsel rinarona. MaGuuuTUB (HeonpeaenenHas ¢Gopma riarona). Posb
WHOUHUTHBA B IPEIJI0KECHNN M BAPHAHTHI IEPEBOJIa HA PYCCKU SA3bIK. [IpudacTust u repyHanid.

3.2. VuadunutuHble 000poTHl. OO6OpPOT AomoONHEHHWE C HHGUHUTHBOM. BapuaHThI
nepeBoJia Ha PycCckuil si3bIk. TepmuHonorus o TemMe «CoBpeMEeHHBIE TEXHOJIOTHIY.

3.3. OO6opor mnoiexamee ¢ WHOUHUTHBOM. PasnuuHble BapuaHThl IEpeBOJA.
TepMuHOJIOTHS 110 TEME «XHUMUYECKAsT TEXHOJIOTHSI».

3.4. IlepeBos mMpUYACTHBIX 00OPOTOB. AOCONIIOTHBIH MPUYACTHBIH OOOPOT U BapUAHTHI
nepeBojia. Pa3BuTHe HABBIKOB MEPEBO/IA MO TeMe « XMMHUYECKast TEXHOJIOTHS.

4 O0beM yueOHOi 11 CHMIJIMHBI

. B 3auernbix | B akanmem.
Bunsl yueOHol paboThl
SIMHAIIAX qacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IJIAHY 2,0 72
Kounrakthas patora (KP): 1,0 36
Jlexiuu (Jlek) - -
[Tpaktnueckue 3ansatus (I13) 1,0 36
CamocrositesbHas padora (CP): 1,0 36
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
Bitbt yuc6HOi paGoTs! B 3auetnnix | B acTpoHOM.
SIMHHIIAX qgacax
O01asi TPy10€eMKOCTh IMCHMILUIHHBI 10 Y4eOHOMY IJIAHY 2,0 54
Konrakrhas pa6ora (KP): 1,0 27
Jlextuu (JIek) - -
[IpakTuueckue 3anstus (I113) 1,0 27
CamocrositesbHas padora (CP): 1,0 27




\ Bupa koHTpOJIsi: 3a4eT / IK3aMeH \ 3auer \

AHHOTAIUA Y4e0OHOH MPOrpaMMbl AU CHUNIMHBI

«CouHoJI0rusi ¥ MCUXoJI0rus npodeccuoHaNbHol AesitesbHOcTHY (PT/L.B.02)

1 Hear pucoMmiIuHbl — (OPMHUPOBAHHWE COLMAIBHO OTBETCTBEHHOW JMYHOCTH,
CHOCOOHOW OCYIIECTBIIATh KPUTHYECKUN aHaIM3 MPOOJIEMHBIX CUTYallMil, BbIpabaThIBATh
KOHCTPYKTUBHYIO CTpaTEruio ACHCTBUI, OPraHU30BbIBATh U PYKOBOAUTH paOOTOM KOJUIEKTHBA, B
TOM YHUCII€ B IPOIECCE MEXKKYIBTYPHOTO B3aUMOJCHCTBUSA, pedeKCUPOBATh CBOE IMOBEJICHHE,
BBICTpAUBaTh M PEANM30BbIBATH CTPATETHIO MPOPECCHOHATHHOIO Pa3BUTHSI.

2 B pe3yabrare wu3yYeHUs] AUCHUILVIMHBI O0y4alOIIMiic MO MporpamMmme
MAruCTPaTyphl 10JIKeH:

Obaaoams cnenyromumu oomekynbTypabiMu (OK) u obmenpodeccrnonanpasiMu (OITK)
KOMIIETEHIIUSIMU:

— CIOCOOHOCTBIO  COBEpIIEHCTBOBaTH W  pa3BUBaTb CBOM  MHTEJUIEKTYalbHBIH U
OOLIEKYJIBTYpHBIM YPOBEHb, IOJy4yaTh 3HAHUS B 00JACTH COBPEMEHHBIX INPOOJIEM HayKH,
TEXHHKH U TEXHOJOTHH, T'YMaHUTAPHBIX, COLUAIBHBIX U SKOHOMUYecKkuX Hayk (OK-4);

—  TOTOBHOCTBHIO PYKOBOJHUTH KOJUIEKTUBOM B cpepe CBOEH MpohecCHOHATLHON NS TeTbHOCTH,
TOJIEPAHTHO BOCIIPHHUMAS COILMAJIbHBIC, dTHUYECKUE, KOH(ECCHOHAIBHBIE U KYJIbTYpPHBIE
paznuuus (OI1K-2);

— CIHOCOOHOCTBIO  OpPraHU3OBbIBATH  CAMOCTOSITENIbHYI0 U KOJUIEKTUBHYIO  HAay4yHO-
HCCJIEIOBATEIbCKYIO paboTy, pa3pabaThiBaTh IJIaHBl U MPOTrpamMMbl MPOBEACHUSI HAayYHBIX
HCCJICTOBAaHHM 1 TEXHUYECKHX pa3paboTok, pa3padbaTeiBaTh 3aganus 1 ucnonnurenei (ITK-
1).

3namy:

— CYWIHOCTh Hpo0JieM OpraHu3allid W CaMOOpPraHM3alMM JMYHOCTH, €€ IIOBEICHUs B
KOJUJIEKTHUBE B YCIOBUSX PO(PECCHOHAIBHOMN 1€ATENbHOCTH;

— METOAbl CaMOOPraHW3allMd ¥ Pa3BUTHUA JIMYHOCTH, BBIPAOOTKM IEJICTIONIaTaHUs U
MOTHBAIIMOHHBIX ~ YCTAHOBOK,  Pa3BUTHUS  KOMMYHHKAaTUBHBIX  CIIOCOOHOCTEH W
po(hecCHOHANBEHOTO MOBEJCHHS B TPYIIIIE;

—  KOH(JIMKTOJIOTUYECKUE ACTIEKThI YIIPABJICHUS B OpraHU3aluy;

— METOJUKHM M3y4YEHHUS COLMAIBHO-TICUXOJOTUYECKUX SIBJICHUNH B cdepe ynpaBieHUs u
CaMOYIPAaBJIEHUS JIMYHOCTHU, TPYIIIIbI, OPraHU3aL1u.

Ymemnw:

— IUTAHMPOBATh M PELIaTh 33Ja4M JIMYHOCTHOTO U MPO(eCcCHOHATBLHOTO Pa3BUTHUS HE TOJIBKO
CBOET0, HO 1 YWICHOB KOJJIEKTHBA;

—  aHAJIM3UPOBATh MPOOJIEMHBIE CUTYallMd Ha OCHOBE CHCTEMHOTO IOAXO0J]a, BBIPaOaThIBATH
CTpaTeruro JEHCTBUM, UCTIOJIB30BaTh METO/Ibl TMArHOCTUKHU KOJJIEKTHBA U CAMOJIMarHOCTHKH,
CaMOIIO3HaHUs, CAMOPETYJISAIIUYA U CAMOBOCITUTAHMUS;

—  YCTaHaBIIMBATh C KOJUIETaMU OTHOUIEHUS, XapaKTEPU3YIOLINECS KOHCTPYKTUBHBIM YPOBHEM
00IICHUS;

—  BbIpabaTbiBaTh KOMaHJHYIO CTPATETUIO JJI JAOCTH)KEHUsI NOCTABJICHHOW €N B pEIICHUU
npoecCHOHANBHBIX 3a/1ay.

Bnaoemy:

—  COUMAJbHO-TICUXOJOTUYECKUMH TEXHOJIOTMSIMU CAMOOPTraHU3alMd M Pa3BUTHUS JIMYHOCTH,
BBICTPAMBAHUS U PEAIM3alUU TPACKTOPUHM CAMOPA3BUTHS;

—  TEOPETHYECKUMU U TPAKTHUYECKUMH HaBBIKAMH TIPEAYNPESKICHUS UM Pa3peIIeHHs
BHYTPHJIMYHOCTHBIX, TPYIITIOBBIX U MEXKKYIBTYPHBIX KOH(IUKTOB;

— cnocobaMu MOTHBAIIMM YJICHOB KOJUIGKTHBA K JIMYHOCTHOMY U TpO(eCCHOHATHLHOMY
Pa3BUTHIO;

—  CIMOCOOHOCTAMH K KOHCTPYKTHBHOMY OOIIIEHHUIO B KOMaH/IE, pe(IIEeKCUU CBOETO TIOBEACHUS 1
JUIEPCKUMHU KayeCTBaMH.



3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Mooyne 1. Obwecmso u nuuHOCMb: HOBblE YCIOGUA U PAKMOPLL NPOPECCUOHATLHOO
PA36UMuUA TUYHOCIU.

1.1. CoBpeMeHHOE OOIIECTBO B YCIOBUSAX IIoOanu3auuud U uHGopMaTtuzauuu. THIbI
COBPEMEHHBIX OOIIECTB: OOIIECTBO PHUCKA, OOIIECTBO 3HAHUS, MH(OPMAIIMOHHOE OOIIECTBO.
ConuanbHble M IICUXOJIOTMYECKHE MOCIEICTBUS HH(opMaTu3anuu oduiectBa. DyTypolok.
Kynbrypomok. AHOMus. AJanTallMOHHBIE KONMHI-CTpaTeruy. JIMYHOCTH B COBPEMEHHOM
obmectBe. Peduiekcupyronmii uHauBuA. YenoBek Kak cyObeKT AesarenbHOCTH. CaMOIMarHoCTHKA
¥ CaMOaHaJIN3 NMPO(HECCHOHAIBHOTO Pa3BUTH.

1.2. O6mee moHATHE O JAUYHOCTU. JIMYHOCTL W ee cTpykrypa. Camoco3HaHWHE:
CaMOII03HaHUE, CAMOOTHOIIIEHUE, caMoperysiius. OCHOBHBIE IIOJIXO/Ibl K U3YUEHUIO JIMYHOCTH.
PazButne nuunoctn. CouunanbHass M IICHUXOJOTMYECKas CTPYKTypa JIUYHOCTH. LleHHOCTHbIE
OpPUEHTAIMM U MPEINOYTeHUs] JTUYHOCTU JIMUYHOCTH B CHCTEME HENpPEphIBHOIO OOpa30BaHUA.
Camoo0pa3oBaHHe Kak OCHOBa HENpPEpbIBHOrO oOpa3oBaHus. TosepaHTHOE BOCHpPHITHE
COLMANIbHBIX, STHUYECKUX, KOH(PECCHOHANBHBIX U KYJIbTYPHBIX Pa3IHyuHii.

1.3. ConunanbHble U NCUXOJIOTUYECKUE TEXHOJIOTMM CaMOOPraHU3allUUd U CaMOPa3BUTHUSA
au4HocTH. TeMImepamMeHT U XapakTep B CTPYKType JuuHocTU. [IposiBieHue TemrepameHTa B
nestenbHOCTH. CTpyKTypa M Tunosiorus xapakrtepa. @opmuposanue xapakrepa. Iloctpoenue
B3aMMOJICHCTBUS C JIIOJBMU C YYETOM UX MHIMBUIYaJbHBIX pa3inuuuil. CTpaTeruu pa3BUTHS U
camMopa3BUTHsA JUYHOCTH. JInunele npuopurersl. llenenonaranue. lleHHOCTM Kak OCHOBa
nenenonaranus. Llenu u kimoveBsie obnactu sxu3au. Life Managment u >ku3HEeHHBIE TIend. Smart
- nenu U Hagauenu. Llenb n npusBaHHbIe 00ECIEUUTh €€ JTOCTHMXKEHHU 3aiauu U mark. Konusr-
ctpareruu. VIckyccTBO ynpaBisiTh COOOM.

1.4. KoruutuBHble mpouecchl JAUYHOCTH. OOmas XapakTepUCTHKAa KOIHUTUBHBIX
(mo3HaBaTeNbHBIX) MpoOLECCOB JUYHOCTU. OllylleHne U BOCHPUATHE: BHUJbI, CBOWCTBA,
0COOEHHOCTH pa3BUTUSA. BHUMaHue W nNaMATh: BUIBI, CBOWCTBa, (yHKuuu. Pa3Butue u
BOCIIUTAaHHE BHHUMaHUS. Bo3pacTHble W HMHIMBHIyaJbHBIE OCOOCHHOCTH mamsATH. lIpuembl
paLMOHATILHOIO 3ay4nBaHus. MbllieHne 1 ero popmMupoBaHue. THIIOIOrUs MbILUIEHUS: GOPMBI,
BUJIBI, OTIEpaIiy, UHIMBUAYyaTIbHbIE 0cOOeHHOCTH. MbinuieHne u pedb. CriocoObl aKTHUBH3ALUU
MblluieHus. BooOpaxenue: Bupl, GyHKIUY, pa3BuTHe. BooOpaxenue u TBopuecTBo. I[Ipremsl
3¢ ¢deKkTUBHOTO UTeHUs. TpeHupoBKa MaMsaTi U BHUMaHUS.

1.5. ®yHKUMOHANbHBIE COCTOSIHUA 4YesjoBeka B Tpyne. CTpecc U ero mpouiIakTHKA.
OO6miee nmonsiTHe 00 SMOIUSX U YYyBCTBax: (PyHKIMU, Kiaccudukanms, 0COOEHHOCTH Pa3BUTHSI.
CriocoOb!l ympaBieHHsl CBOMM 3MOIMOHANBHBIM cocTOsiHMEeM. OOliee mpeacTaBlIeHUEe O BOJIE.
[Icuxonoruueckas CTPyKTypa BOJEBOro akTa. Pa3BuUTHE U BOCHUTaHHME CHJIBI BOJIU.
OyHKIMOHAIbHBIE COCTOSHHS 4YeloBeKa B TpyaAe. Perymaropsl (pyHKIMOHANIBHBIX COCTOSIHUU.
Knaccudukanus pyHKIIMOHAIBHBIX cOCTOAHUN. [Icuxomornyeckuii crpecc kKak pyHKIIMOHAIBHOE
cocrosgnue.  Ilcuxomormss  crpecca.  Ilpodunaktuka  cTpecca U (QopMHpOBaHUE
CTpeccOyCTOMYMBOCTH. MeTo/ bl yrpaBieHus: G yHKIMOHAIbHBIMUA COCTOSTHUSIMU.

1.6. Ilcuxonorus npodeccuoHanbHOM AedrensHocTU. Yenosek u npodeccusi. CTpykTypa
npodeccuoHanbHOM JesTenbHOoCTH. [Icuxonornueckrue HanpaBiIeHUs! UCCIEI0BaHUS YeJIOBeKa B
CTPYKType npodeccuoHanbHOU AesrenbHOCcTU. [IpodeccuorpadupoBanue kak METoa U3y4eHUS
npodeccuoHanbHOM JesTenbHOCTH. Buasl mpodeccuorpadupoBanus. 3ajayd  MCUXOJOTUU
npodecCHOHATIBLHON  JieATeNbHOCTH. [Icuxonornyeckue NpPU3HAKM U PEryJlaTophl  Tpyaa.
[TpodeccnonanbHoO BakHbIE KauecTBa.

Mooyne 2. Yenosek kak yuacmuuk mpyoosoco npoyecca

2.1. OcHOBHBIE ATaIbI Pa3BUTHS CyOBEKTa Tpyaa. YemoBeK Kak CyOBEKT Tpyaa: CTPYKTypa
OCHOBHBIX KOMIIOHEHTOB. DTambl pa3BUTUs cyObekTa Tpyna (mepuomusanus E. A. Kinumosa).
Kpusucel npodeccuonansHoro cranopieHust (E. @. 3eep). BHyTpuinuHOCTHBIN KOHGIMKT U
CHOCOOBI €0 pa3pelIeHusl.

2.2. TpynoBas MOTHUBALUS U YIOBJIETBOPEHHOCTh TpyAoM. IloTpeOHOCTH U MOTHBBI
muuHocTH. Kiaccudukarnuss norpeOHocTel M Buabl MoTuBanuu. Mepapxus mnotpeGHOCTEH



(mupamuma A. Macnoy). TpymoBas MotuBanus. MOTHBBI TpPYyAOBOTO  IOBEIACHUS
(B. T'. ITonmapkoB). OCHOBHBIE TEOPUH TPYAOBONH MOTHBAIIMU W YIOBIECTBOPEHHOCTH TPYIOM
(. Maxkknenann, @. I'epubepr, B. Bpym u 1p.). MoTuBanus moBeieHus 4eJI0BEKa B OpraHu3alliu.
CymHocTh MOTHBAalMM Kak (YHKIUHU yIpaBieHHss B opranuzauuu. [Ipupoma moTuBanuu.
DyHKIUHA MOTUBOB IIOBEICHU YenoBeka. MoTuBanus U ynpasienue. Ilcuxonornueckue reopuu
MOTHBaUUU B opraHuzauuu. CouuasbHO-?KOHOMHYECKHE Teopuu MoTuBauuu. MccnenoBaHus
MoTHUBalIMK. METOIUKHU ONpeeIeHUs] MOTUBALIUU K YCIIEXY.

2.3. llememonaranne W IUIAaHUPOBAaHUE B MPOQPECCHOHAIBHOW  JIEATEILHOCTH.
IIcuxosorudeckass cucremMa TPYIOBOM NEATEIBHOCTU. MOTHBAILMOHHBINA IPOLECC KAaK OCHOBA
nesenoyiaraHus. JTanbl JOCTHKEHUs 1enu. CTpykTypa MOTHMBALMOHHOTrO mpouecca. Kpurepuun
sapdexTuBHOCTH Lenenonaranus. Knaccudukanus neneit. Pazpaborka nporpamMmsl peainzanuu
uenu. CTpaTernyeckoe mIaHupoBaHue.

2.4. TlpodeccuonanpHas kommyHukanus. [Icuxonorust oomenus. CocTaBHBIE 3JIEMEHTBI
npouecca ooueHusi. yHkuu 1 BUbl oOmeHus. Tumnbl oOeHns. XapakKTepUCTHUKU JINYHOCTH,
CIOCOOCTBYIOUIHE YCIIEIIHOCTH 001meHusi. OOMeH nHpopManueil 1 KOMMYHUKAaTUBHBIE Oapbephl.
ABTOpUTapHas U Auanoruyeckas KoMmmyHukanus. O01ieHue Kak B3auMoeiicTBie (MHTePaKIIHs).
MEeXITMYHOCTHOE BOCTIPUATHE U MOCcTpoeHue nMupka. [lpodpeccnonansroe obmenue. Kynprypa
JIEJIIOBOTO OOIIIEHUS.

2.5. llcuxonorus koHumkTa. KoHdmukT kak ocobas hopma B3aumoieiicteus. CTpykTypa,
JUHAMUKa, GyHKUUU KOH(IMKTOB. OCHOBHBIE CTaauM pa3BUTHUS KOHGuUKTOB. Kinaccudukanus
KOHQuMKTOB. OCHOBHBIE OJTambl TOMCKAa BBIXOJAOB M3  KOH(IMKTHOH  CHUTYallHH.
[Tpodeccuonanvubie KOHMIUKTHL. McTounukyu KOHGIHMKTOB. KOHGMIMKTOreHHBIE JIUYHOCTH.
VYciioBUsT  KOHCTPYKTUBHOTO — pa3pemieHus KOH(IUKTOB.  YIpaBlieHHE KOH(DIMKTHBIMH
cuTyauusMu B KojulektuBe. CoLMalbHBIE TEXHOJOIMM MPEAYNPEXACHUS M pPa3pelleHUs
KOH(JIMKTOB B KOMaH/I€ ¥ OpTaHHU3al1H.

2.6. Tpynooi kosnektuB. Ilcuxonoruss coBmectHoro tpyaa. I'pynma. KosiekTuBbl.
Opranuzauuu. [lonstue rpynnsl. Buasl rpynm: ycioOBHbIE U peaibHble, OOJBIIME U MaJble,
NEepBUYHbIE M BTOpPHYHBIC, (opmanbHbie U HedopmanbHbIe, pePEPEeHTHBIE TPYIIIHL.
[IpodeccnonanpHple KOIEKTHBBL. JlmHamuka (opMupoBaHus KoyulekTuBa. JlmarHoctuka
COLMANBHBIX Ipynil. ['pynnoBas CruioueHHOCTb. [ pynnoBast nuHamMuka. JleareapHOCTh KOMaH B
opranuszanuu. Counomerpus. Ilcuxosnoruss coBmecTtHOl TpynoBoil nesrenbHocTH. IlpusHaku
rpymnmnoBoro cyobekra Tpyaa. Knaccudukanus opranuzanuii. Cnocod opraHusanuyu COBMECTHON
nesitennbHOCTH.  [lcuxonorus rpynmbl.  ColManbHO-TICUXOJOTHYECKHE OCOOEHHOCTH Majon
OpraHu30BaHHOM rpynbl. COLNUaabHO-IICUXO0IOTMYECKUNA KIIMMAT TPYIIIEL.

2.7. Tlcuxonorus yrnpaBieHUs. YTpaBlIeHHE Kak coIuanbHbId (eHomeH. CyOBeKkT u
O00BEKT yNpaBlieHUs. YTpaBICHYECKHE OTHOIIECHHS KaK MpeaMeT HayKu YIpaBiIeHHs. DTarbl ee
pa3BuUTH. YTIpaBieHUECKas AesITeNIbHOCTb. OCHOBHBIE YIIPaBICHUECKHUE KYJIbTYphl: XapaKTepHbIE
yepThl U 0coOeHHOCTH. OCHOBHbBIE (DYHKIMM yIpaBieH4YecKol naesTesnbHocTH. ColualibHO-
NICUXOJIOTHYECKoe  oOecredyeHrne  yOpaBieHUS  KOJUIEKTUBOM. YeloBEYeCKHe pecypcehbl
OpraHu3allii ¥ yIpaBleHYecKue npoOseMbl uX 3(pQeKTUBHOTO Hucmnonb3oBaHus. I[Ipobiema
YyeJIoBeKa B CUCTEME yIpaBiieHus. JINYHOCTh U OpraHu3anus.

4 O0beM yueOHO# JUCUMIIIIMHBI

B 3aueTHEBIX B akanem.
eIMHUIaxX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72

Bunel yueGHoI paboThI




AYAUTOPHBIE 3aHATHSI: 1,0 36
Jlexumu (JIek) 0,5 18
[TpakTrueckue 3aHATHS 0,5 18
CamocrosiTesibHas pa6ora (CP): 1,0 36
Pedepar 0,33 12
Jlpyrue BUJbI CAMOCTOSITENILHOM PabOTHI 0,67 24
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
Bitbt yucGHOi paGoTs! B 3auetnHpix | B acTponOoM.
eIMHUIIAX Jacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 54
AYAUTOpPHBIE 3aHATHS: 1,0 27
Jlextuu (JIek) 0,5 13,5
[TpakTrueckue 3aHATHS 0,5 13,5
CamocrositesbHas padora (CP): 1,0 27
Pedepar 0,33 9
Jlpyrue Bubpl CaMOCTOSITENBHON pabOThI 0,67 18
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 3auer




