5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHUIIJIMH, IPAKTUK U TUHA
5.1 JIucuuniauHbl 00s13aTeJIbHON YaCTH

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
«/le10BOM MHOCTPAHHBIN A3BIK»

1. Hear AMCHUIJIMHBI —  TPUOOpETeHHE  OOy4alomUMHCS  OOIIEH,
KOMMYHHKAaTHBHOH U MPOQPECCHOHATBHON KOMIIETCHIIUH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX
JTamax sI3bIKOBOM IOATOTOBKHM TIO3BOJISIET MCIOJB30BaTh WHOCTPAHHBIA SA3BIK KaK B
npodeCCHOHATBLHON JAEATENbHOCTH B cdepe IeloBOro OOIMIeHUs, TaKk M JUId Lejlel
camMooOpa3oBaHus, a TakKe BBINOJHATH  pa3jiMyHble BHIBI  MPOQecCHOHAIBHO
OpPUEHTUPOBAHHOIO NEPEBO/IA B IPOU3BOJCTBEHHON U HAYYHOM AEATEIbHOCTH.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAaMH UX JTOCTHUKECHUS.

YK-4.2; VK-4.3; VK-4.4

3nams:

— OCHOBHBIE CIOCOOBI COYETAEMOCTH JIEKCMYECKHX €IWHUIl U OCHOBHBIC
CJIOBOOOPA30BATEIBHBIC MOJICTIN;

— pycCKue KBUBAJICHTHl OCHOBHBIX CJIOB U BBIpQXXEHUN MPOo(deccnoHalbHOM peyn;

— OCHOBHBIE MPUEMBI U METOJABI pedepHpOBAHUS U AHHOTUPOBAHMS JUTEPATYPHI 1O
CHEIHAIbHOCTH;

— IACCUBHYI0O M aKTHBHYIO JICKCHKY, B TOM 4YHCIE OOIIECHAYyYHYIO U CHEIHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO AJisi pa0OTHI HaJl TUIIOBBIMU TEKCTaMU;

— IpueMbl paboThI C OPUTHHATILHON JIUTEPATYPOU IO CIIEIIUATHHOCTH.

Ymems:

— BECTH JIEJIOBYIO IIEPENNCKY Ha U3yYaEMOM SI3BIKE;

— paboTaTh C OPUTHHAIBHOM JIUTEPATYPOU MO CIEIUATIEHOCTH;

— paboTatk co cioBapem;

— BECTHM pPEYEBYIO JEATEIbHOCTh INPUMEHUTENbHO K cdepe AeNoBOd U
pohecCHOHATEHOW KOMMYHHKAIUH.

Braoemy:

— WHOCTPAaHHBIM SI3BIKOM Ha YpPOBHE J€JIOBOT0 M MPO(pECCHOHATBLHOIO OOILICHMS,
HaBbIKAMU M YMEHUSIMH pPEUYEBOM NEeATENbHOCTH MPUMEHHUTEIbHO K cdepe AenoBod U
npodeccuOHaTbHON KOMMYHUKALIUU, OCHOBAaMH IyOJIMYHON peyH;

— (opmamu Je0BOM MepenucKy, HaBbIKaMU MOATOTOBKU TEKCTOBBIX JOKYMEHTOB B
yIpaBICHUYECKON JesITeIbHOCTH;

— OCHOBHOMW MHOS3BIYHOM TEPMUHOJIOTHUEN CIIEHUATILHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CHEIHATbHOCTH.

3. KpaTkoe coaep:kanue TUCHUIIIAHBI

Paznen 1. I'pammaTHyecKkHe acmeKTbl /1eJ10BOr0 OOIIEHMS] HA HWHOCTPAHHOM
sI3bIKe.

1.1 TI'pamMmMaruueckue TPYAHOCTH H3y4aeMOro s3biKa: BumoBpeMeHHbIE (HOpPMBI
riiaroja B JEHCTBUTENLHOM 3ajiore. (B MUCHbMEHHOW W YCTHOW pedd B cdepe IeI0BOTrO
oOmeHus.)

1.2 OcobenHoct ynoTpedaeHus CTpagaTeabHOTO 3a]10ra B YCTHOM peYH B CHUTYalUsAX
ousnec obmenus. Mudpuautus. O6pa3zoBanue u ynorpebdieHne HHPUHUTUBHBIX 000POTOB B
JIETIOBOM KOPPECIIOHICHIIUU.

1.3 OcHoBBI fen0BOM KoppecnoHaeHnu. JlenoBoe mucbMo. TpeOGoBaHMS K 1€TOBOMY
nucbMy. CriocoObl pacioI0KEeHUs TEKCTA B I€TIOBOM ITHUCHME.
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1.4 TIlpaktuka ycTHOW peun 10 Teme «PedeBoil STHUKET [eI0BOro OOIIEHUS»
(3HAaKOMCTBO, TIPEACTABIICHUE, YCTAHOBJIEHHWE M TOJJEepKaHHWE KOHTAaKTa, 3alpoc H
coob1eHne nHGopMaIuu, Mooy aAeHNe K JEHCTBHUIO, BBIPAXKEHNE IPOCKObI, COTTIACHS).

Pa3znesn 2. Urenue, nepeBoa u 0COOEHHOCTH CHIEHUAIbHOM OM3HEC JIUTEPATYPbI.

2.1 Jlekcuyeckne OCOOCHHOCTH JEIIOBOW JOKyMEHTAHMH. TepMHUHOJOTUS Ou3HecC
JUTEPATYphl HA N3y4aEMOM SI3BIKE.

2.2 CTUIUCTHYECKHE W JIEKCHYECKHE OCOOEHHOCTH S3BIKAa JIETIOBOTO OOIIEHUSI.
AKTHBHBIN U TTACCUBHBIA TEMAaTUYECKHUI CIIOBAapHBII 3amac.

2.3 I'pammarudeckue TPYyTHOCTH H3ydaeMoro si3bika. OCOOCHHOCTH YHOTpeOJIeHUs
HEJIUYHBIX (OpM Tjarosia B JEJOBOW JOKYMEHTAI[MHd Ha AHTJIUHCKOM SI3bIKE (IIPUYACTHS,
MPUYACTHBIC 000POTHI, TEPYHIHH ).

2.4 Nzyuaroiiee YTeHUE TEKCTOB B cpepe IeT0BOro OOIICHUSI.

Opranuzanus paboTel cO crenuanbHbiMH cioBapsmu. [loHsTHE O pedepupoBaHUU
TEKCTOB MO CHEIHATIBHOCTH.

Pa3nea 3. IIpodeccuonaibHasi KOMMYHHMKAIUs B cepe 1e10BOro 001eHHS.

3.1 [Ilpaktuka yctHOM peun mno Temam: «lIpoBeneHune nEIOBOM BCTpPEUM»,
«3aKiIoueHre KOHTPaKTa». YCTHBIM 0OMeH nH(popMmanuen: YCTHbIE KOHTaKThl B CUTYAIHIX
JIEJIOBOr0O OOIIEHNUS.

3.2 H3yuwaromiee UYTEHUE CHENHAIBHBIX TEKCTOB. [Ipmembl paboTBI CO CIOBapeM.
CocraBneHnue pedepaToB ¥ aHHOTAIH.

3.3 O3HakOMHTEIIbHOE YTeHHE 10 TeMaTuke: «B Oanke. ®uHAHCH»; «JlemoBbIC
nucbMay; «YcTpoilcTBo Ha pabory». Dopmbl aenmoBoro mnuchMma. [loHsATHE METOBOM
KoppecrioHieHIMU. [Ipuembl pabotbl ¢ MHTEpHETOM M 3JIEKTPOHHOM MOYTOH B IpoIecce
JIEJIOBOrO OOIIEHNUS.

3.4 Tlpe3eHTanus HAy4YHOTO MaTepuaia U Pa3rOBOPHAs MPAKTUKA JEJIOBOTO OOIICHUS
no temam: «TexHonoruu Oynyuiero», «buzHec HmpoekThl B chepe XUMUU U XMUMHUYECKOMN
TEXHOJIOTHI.

4. O0beM yueOHOM JUCUUIJIMHBI

. O0BEM AUCHUIUINHEL
Bun yae6HO# paboThI
3E Axap. 4. Actp. u.
OO6miast TpyA0€MKOCTh TUCITUTUTHHBI 3,0 108,0 81,0
KonTakTHast padoTa — ayIMTOPHbIE 3aHATHS: 0,9 34,0 25,5
[Ipaktuueckue 3anstus (I113) 0,9 34,0 25,5
CamocrosiTesibHAs paboTa 1.1 38,0 28,5
KonrakTHas camocrositenbHas pabota 0,00
1,1
CaMocTosATeIbHOE U3YYCHHE PA3CIIOB 380 28,50
JACITUIIITAHBI
Buabl koHTpOJIA:
9K3amMeH 1,0 36,0 27,0
KonTaktHas paborta - MIPOMEKYTOUHAS 0.4 03
aTTecTauus 1,0 ' ’
[ToaroroBka k 3K3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH
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AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«YrnpaBjeHue NpoeKTaMm»

1 Heap AUCHUNIMHBI — [TOJTYyYEHUE CTYACHTAMU NMPAKTUYECKUX HABBIKOB IO 3aITYCKY
U YOpPaBIEHUIO NpOoeKTaMu. JIaHHBI KypCc KOOPAMHHMPYET YIPAaBICHHE U pealn3alvio
MIPOEKTOB HEOOXOJMMOT0 KauecTBa, B YCTAHOBJIEHHBIE CPOKH, B paMKaX MPUHATOTO OI0JKETa.

2 B pesyabTaTe H3y4eHUs] UCHUILUINHBI 00y4aI0UICS T0JI/KEH:

Obaaoams clieayomUMU KOMIOETESHIIMSIMA U UHIAUKATOPAMH UX JOCTUKECHUS:

VK-1.1, VK-1.2, VK-1.3, VK-1.4, VK-1.5, YK-2.1, VK-2.2, VK-2.3, VK-2.4, VK-2.5,

VK-2.6, YK-2.7

3nams:

— OCHOBHBIE MOHATHS U METO/bI YIIPaBJIEHUS TPOCKTaMHU,

— CHUCTEMY OLIEHKH pECypCcOB, PUCKOB, CPOKOB IIPOEKTa,

— NPUHLHUIBI OPTaHU3ALMHI IPOEKTHOTO YIPABICHUS

Ymemy:

— pa3pabaThiBaTh U OPOPMIISATH TPOCKTHYIO JOKYMEHTAITHIO,

— IPUMEHSITh METOAMKH OLIEHKH [TapaMETPOB YIPABIEHUS B IPOEKTaX,

— pa3palaThIBaTh CTPATETHUIO YIIPABICHUS IPOCKTAMHU

Braoemy:

—METOJaMU W MPHUHLMIIAMH  YIPABICHHUS NPOEKTaMHM B  COOTBETCTBUH C
MEXIYHapOAHBIMU U POCCUMCKUMH CTaHJapTaMu;

— METOJaMU aHaJIu3a IyTeN peain3aluu IPOEKTOB;

— METO/IaMHU aHaJIW3a PUCKOB B IPOEKTHOM YIIPABJICHUU.

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Pa3nea 1. Benenue B ynpaBiieHUuE IPOEKTaMHU.

MupoBble CTaHAAPTHl YIOPaBICHHUS MPOEKTaMU. TEpMUHOJIOTMYECKHWN ammapar
npoekTHoro ympasineHusi. CoBpemeHHble cuctembl MeHemxkmenta (ISO 9001, ISO 14001,
ISO 50001). Kpurepun ycmnemHoctu npoekta. Ilporpammbl m moptdenu ympaBieHUS
npoektamu. Copepxanue crangapra ANSIPMIPMBOK GUIDE. OpranuzanuoHHoe
OKpYy)KeHHE TpoekTa. JXU3HEHHBIA ITUKI MpoeKTa. ['pymnmbl MpomeccoB W 00JIacTH 3HAHWMA
PMBOK. VmnpaBnenue wunTterpaumeil mpoekra. PazpaGorka ycrtaBa mpoekta. Pa3paborka
IJaHa YIpaBJIEHUs MPOEKTOM. PyKOBOJICTBO W yIpaBIIEHHE WCIIOJIHEHUEM IIPOEKTA.
MoOHUTOPHHT | ympaBieHue pabotamu mnpoekTa. OOmiee ynpaBieHHE W3MEHEHUSIMH.
3akpbITHE NMPOEKTA.

Pazaen 2. OGnactu 3HaHUN yIIPaBICHUS TPOCKTaMH.

VYmnpasnenue conepkaHueM npoekTa. [lmaHupoBaHue yNpaBieHHsS COAEPKAHHUEM.
[Inan ynpasnenust tpeboBanusimMu. Omnpexnenenue coxaepkanus. CoznaHue HepapXxHuecKOn
CTPYKTYyphl paboT. IlpoBepka coxepxkanusa. KoHTponabs copepkaHus. YTNpaBieHHE CPOKaMH
npoekta IlmanupoBaHue ynpasieHus pacnucanueMm. OmnpezneneHue cocraBa OIlepanuil.
Onpenenenre mnociaeaoBaTeNbHOCTH onepauuil. OueHka pecypcoB omnepanuid. OneHka
JUIMTENbHOCTH onepanuid. Pazpaborka pacnucanus. KoHTponbs pacnucanus. YmpasieHHe
CTOMMOCTBIO TpoekTa. [lmaHupoBaHue ynpaBieHHs CTOMMOCTBIO. CTOMMOCTHas OLECHKA.
Pa3pabotka Oromkera pacxonoB. KoHTponb crouMocTu. YipaBieHHE 3aKyMKaMHU IPOEKTA.
[InanupoBanue 3akynok. OcyuiecTBieHne 3aKynok. KoHTpoib 3aKynok. 3aKpbITHE 3aKYIOK.
VYnpaBiaeHue puckamu Inpoekta. [lmaHupoBaHue ynpasieHHs pucKaMu. MneHtuduxanus
puckoB. KauecTBeHHBIN aHanu3 puckoB. KonmdyecTBeHHBIM aHanu3 puckoB. [lmanupoBaHue
pearupoBaHMsi Ha PUCKHM. MOHHUTOPUHI M YNPABICHUE PUCKOB. YIIPABICHMsI KayeCTBOM.
[TnanupoBanue kauecTBa. Ob6ecnevyeHne kadectBa. KoHTpob kadecTBa.

Pa3nes 3. Merononorus ynpasieHus: IpOEKTaMu

21



[Moxxonbl k opranuzamuu pabotbl kKomauabl (hadi-mwkn, scrum). PykoBomutens
npoekta u Juaep KomaHael. [IpoekTHas komaHAa. ACHEKTHl MOTHBAIMM KOMAaHJBI.
JlokanbHass ¥ paccpeoTOYEHHAs KOMaH[bl. YTIPAaBJICHUE 3aUHTEPECOBAHHBIMU CTOPOHAMU
npoekta. MneHtudukanus 3aMHTEPECOBAHHBIX CTOpoH. I[lnmaHupoBanue ympaBiIeHHS
3aMHTEPECOBAHHBIMU CTOPOHAMH MPOEKTA. VYmpasnenue BOBJICUEHHOCTHIO
3aMHTEPECOBAHHBIX CTOPOH NpoekTa. KOHTPOIb BOBIEYEHHOCTH 3aMHTEPECOBAHHBIX CTOPOH.
VYrpasieHre KOMMYHUKAIMSIMU IPOEKTA.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM JUCHUTIINHBI

Bun yueOHo# padoThI

3E Akan. | Actp.
4. 4.
O0mas TpyI0eMKOCTh JMCIUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,94 34 25,5
Jlexmm 0,94 34 25,5

ITpakTnueckue 3anstus (I113) - - -

Jlabopartopusie padots (JIP)

CamocrosiTesibHas padoTa 1,06 38 28.5

KoHnrtakTHas camocTosTenbHas pabora 106 0,2 0,15
CaMocCTOsITENbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 37,8 | 2835
Buj HTOroBOro KOHTpOJIs: 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CoumoJiorusi M NCUXO0J0rust NPodeccHoOHAIBLHOM 1eATETbHOCTH

1 Iear aucHUIIMHBI — (OPMUPOBAHHE COIMAIBHO OTBETCTBEHHOM JUYHOCTH,
CIIOCOOHOM OCYIIECTBIIATh aHAIHM3 MPOOIEMHBIX CUTYAIlMi, BEIpabaThiBaTh KOHCTPYKTHBHYIO
CTpaTeTuio JACHCTBUN, OpPraHW30BBIBAaTh U PYKOBOJUTH PaOOTON KOJIJIEKTHBA, B TOM YHCIIC B
mporecce  MEXKKYIbTYpPHOTO — B3aUMOJEHCTBHUS, pediekcupoBaTh CBOE  TOBEICHUE,
BBICTPAWBaTh U PEAIM30BBIBATH CTPATETHIO MPOGECCHOHATBHOTO Pa3BUTHSA.

2 B pe3yabTare n3y4eHHe JMCUMILINHBI 00y4AIOMIMIACH 10JI2KEeH:

OO6manath caeAyOIMMUMHI KOMIIETEHIIUSIMHI ¥ MHIAUKATOPAMHU WX JTOCTHIKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, VK-3.7, VK-5.1, VK-5.2, VK-5.3

VK-6.1, VK-6.2, YK-6.3, VK-6.4, VK-6.5

3namo:

— CYIIHOCTH MPOOJEM OpraHHW3aIlMi U CaMOOpPTaHU3AIllMU JUYHOCTH, MMOBEACHHS B
KOJUICKTHBE B YCIOBHSX MPO(ECCUOHATBLHOMN NeITeIbHOCTH;

— METOABI CAMOOPTaHU3AIMK W PAa3BUTHS JMYHOCTH, BBIPAOOTKHU IEJIENONaraHus U
MOTHUBAallUOHHBIX  YCTAHOBOK,  pPa3BUTUS  KOMMYHHMKAaTHBHBIX  CIIOCOOHOCTEH W
po(heCcCHOHALHOTO MTOBEICHUS B TPYIITIE;

— KOH(IIUKTOJOTHYECKHE aCTIeKThI YIIPABJICHHS B OPraHU3aIINY;

— METOJUKHU M3YyUEHUS! COIMAIBLHO-TICUXOJOTHYECKHX SBICHUHN B cepe yrpaBlieHUs
Y CaMOYIIPaBJICHUS TUIHOCTH, TPYIIIbI, OPTaHU3aAIUH.

Ymemy:

— IJIAHUPOBATH U PEIIaTh 337]a4d JTUYHOCTHOTO W MPOPECCHOHATBHOTO PAa3BUTHUS HE
TOJIbKO CBOETO, HO U YICHOB KOJIJICKTHBA,

— aHAIM3UPOBATh MPOOJIEMHBIC CHUTyallMM Ha OCHOBE CHCTEMHOTO TOAXO07a,
BBIpPA0aThIBaTh CTPATETHIO JCHCTBHIA, UCIOIB30BAaTh METOJbl TUATHOCTHKU KOJIJICKTUBA U
CaMOJIMarHOCTUKH, CAMOIIO3HAHHMS, CAMOPETYJISIIUA U CAMOBOCITUTAHUS,
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— YCTAHAaBJIMBAThb C KOJUICTaMHW OTHOUICHUA HAa KOHCTPYKTHUBHOM YPOBHEM O6H16HI/I$I;

— BbIpa0aThIBaTh KOMAHAHYIO CTPATETHIO ISl JOCTHKCHHS IMOCTABICHHOW IENU B
pernieHny nmpodeccuoHanbHBIX 3ajay.

Braoemy:

— COIMAIIbHO-TICUXOJIOTUYECKUMHU TEXHOJIOTHUSMU CAMOOPTaHHW3allMd ¥ Pa3BUTHUS
JMYHOCTH, BHICTPAUBAHUS U pealn3alii TPACKTOPUN CaMOPa3BUTHS;

— TEOPEeTUYECKUMH U MPAKTUUYECKHUMH HaBBIKAMH MPEIYNPEXKIECHUS U pa3pellieHus
BHYTPUJIMYHOCTHBIX, TPYNIOBBIX U MEXKYIbTYPHBIX KOH(IUKTOB;

— crmocobamMy ~ MOTHBallMd  4YJIEHOB  KOJUIEKTMBA K  JMYHOCTHOMY U
npodecCHOHATLHOMY Pa3BUTHIO;

— CIOCOOHOCTSIMU K KOHCTPYKTMBHOMY OOILIEHHIO B KOMaHJE, pe(ieKCUU CBOETO
MTOBEICHUS U JINJEPCKUMH KaueCTBaMHU,

3 Kparkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Obwecmeo u nuunocms. Hogble YC108uUs U haxmopsl npogheccuoHarbHo20
paseumus IUYHOCMuU

1.1 CoBpemeHHOe OOIIECTBO B YCJIOBHSX TIJ00aTM3allMki W WH(POpMATH3AINH.
OCHOBHBIE 3Tanbl Pa3BUTHS TICHXOJIOTUU

1.2 OO1wiee MOHATHE O TUYHOCTH.

1.3 CounanbHble W  TCHUXOJOTUYECKHE TEXHOJOTMU CaMOOpraHu3aluu |
CaMOpa3BUTHUS TUYHOCTH.

1.4 KorHuTuBHBIE MPOLIECCHI IUYHOCTH.

1.5 ®yHKUMOHAIBHBIE COCTOSIHUS YelioBeKa B Tpyae. Ctpecc u ero mpoduiakTuka.

1.6 Ilcuxonorus mpodeccuoHaIbHOM IS TEIBHOCTH.

Pasoen 2. Iloznasamenvhvie npoyeccul

2.1 OcHOBHBIE dTanbl pa3BUTHS CyOBEKTa Tpya.

2.2 TpynoBasi MOTUBALIHSI U yIOBIETBOPECHHOCTh TPYIOM.

2.3 llenenosiaranue U IIaHUPOBAHKE B MPO(HECCUOHATBLHOM IS TEIbHOCTH.

2.4 TIpodeccroHanbHasi KOMMYHHUKAIIKS.

2.5 Ilcuxonorust KOHMIUKTA.

2.6 Tpynosoii kosuiekTHB. [Icuxo0y10rHs COBMECTHOTO TPYyAA.

2.7 llcuxonorus yrnpaBJICHUS.

OO11ee KOIMYECTBO pa3AesioB 2.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoit padoTbl Axax | Actp.
3E
q, q,
O0mas TpyA0eMKOCTh JMCIUILIHHbI 2 72 54
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 0,94 34,0 25,5
Jlexmnn 0,94 16,0 12
[Tpaktrueckue 3anstus (113) 0,5 18,0 13,5
CamocrosiTesibHas padoTa 1,06 38,0 28.5
KoHnrtakTHas camoctosTenbHas pabora 0,2 0,15
1,06
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 37,8 28,35
Bua koHTpoJs: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«HHCTpyMeHTAJIbHBIE METOIbI HCCJIEIOBAHUS B XUMHYECKOH TEXHOJIOTHID
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1. Heab AUCHUIIMHBI TPUOOPETEHUE OOYYAIOIMUMHUCS OMPEIEICHHOr0 o0beMa 3HaHUW W
HEOOXOUMBIX HABBIKOB, JOCTATOYHBIX JUISI CAMOCTOSITEILHOTO BHIOOpAa HHCTPYMEHTATBHBIX
METOJIOB aHaJIW3a MPUPOIHOTO CHIPhS, CHUHTE3UPOBAHHBIX MATEPUAIIOB U TPOIYKTOB
HEOPraHMYECKON XUMHH, a TAaK)Ke KOMIIETEHIUI, HEOOXOJUMBIX TEXHOJIOTaM-HEOPTaHUKaM B
3aBHCHMOCTH OT Kpyra pelaeMbIX UCCIe0BaTeNbCKUX 3a/1au.
2. B pe3yabTare u3ydeHus AMCUUIIMHBI 00y4AKUIUICA 10 MPOrpaMMe MarucTpaTyphbl
JAOJIAKEH:

Obaaoamse CeNyOMUMA KOMIETSHIIUSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

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

3nams:
- TEOPETUYECKHE OCHOBBI METOJIOB MHCTPYMEHTAJILHOI'O aHaIM3a ChIPbS U MPOJIYKTOB B
TEXHOJIOTMH HEOPTraHNYECKHUX BEIIECTB;
- mpotiecchl POPMHUPOBAHUS AHATUTUIECKOTO CUTHAJIA B PA3IMYHBIX METOAAX aHAIIN3A,
- OCHOBBI (PM3MYECKHX TEOpUN B3aMMOJICHCTBHS 3JIEKTPOMATHUTHOIO IIOJIA, W3Iy4eHUS,
IIOTOKA YACTHUIL] C MOJIEKYJIOH;
- OCHOBBI BXKHEUIINX (PU3NYECKUX METO/I0B UCCIICOBAHUS B XUMUMU;
- OCHOBHBIE TIPUHIIUITBI U3MEPEHUN B CTAHAPTHBIX MPHOOpaXx;
- OCHOBBI METPOJIOTUM HMHCTPYMEHTAJIbHBIX METOJOB aHalu3a ChIpbI U TPOIYKTOB
HEOPraHWYECKON XMMUU B cOOTBETCTBUU ¢ pekomeHaanusmu NIOTTAK.

Ymemn:
- TPUMEHATH TNPUOOPETCHHBIE TEOPETHUYECKUE 3HAHWS M TPAKTHUYECKUE HABBHIKA B
npoecCHOHANBbHOM JEATENIbHOCTH ISl PEIIeHHs KOHKPETHBIX XUMHKO-aHaJTUTHUECKUX
3a/1au.

Braoems:
- METOJO0JIOTHEH, MIMPOKO HCHOJb3yEeMbIX HHCTPYMEHTAJIbHBIX METOJOB B COBPEMEHHOMU
AHAJIUTUYECKON MPAKTUKE B HEOPTAHUYECKOU TEXHOJIOTUH;
- CHCTeMOH BBIOOpa HHCTPYMEHTAIHHOTO METOAA KAYECTBEHHOTO W KOJUYECTBEHHOTO
XUMHYECKOT0 aHaJln3a,
- OLIEHKOM BO3MOKHOCTEW MHCTPYMEHTAIbHOTO METO/Ia aHAJIN3a;
- OCHOBHBIMH CIIOCOOAMH METPOJIOTHYECKOW O0OpabOTKH pe3yabTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHaJu3a.
3. Kpartkoe cogep:xkaHue TUCHUILIHHBI

IIporpamma coctouT M3 [ABYX 4acTeil, Kaxaas H3 KOTOPbIX BKJIOYaeT
NMPaKTHYECKUE H CAMOCTOSITE/IbHbIE 3aHATHS.

Pazgen 1. CnekTpockonnyeckre MeToAbl HCCJIeI0OBAHUS

Beenenne B HMMA. Krnaccudukauus coBpemenHsix HMMA B TexHOIOTHUH
HEOPraHMYECKUX BEIEeCTB, HMX COCTOSHUE M TeHAeHuuHu pa3Butus. Kiaccuduxanms
ONTHYECKUX METOJOB aHaiM3a: aOCOpPOLMOHHBIE W SMUCCHOHHBIE METONBI. DJIEKTPOHHAs
criekTpockonus (ynbTpaduosieToBas u BUAUMas 001actu). 3aKOH MOTJIONIeHus cBeTta byrepa-
JlamGepra-bepa, mpuuuHBI OTKJIOHEHHs OT 3akoHa. [IprMeHeHHe 3JIEeKTPOHHBIX CIEKTPOB
MOTJIOUICHUS] B KOJMYECTBEHHOM aHaiu3e. Y CTPOHCTBO CIIEKTPOPOTOMETPOB U OCOOCHHOCTH
MPOOOMOATOTOBKM B AJIGKTPOHHOW CHEKTPOCKOMUU. ATOMHO-3JICOPOIIMOHHAS W aTOMHO-
SMHCCUOHHASI CHEKTPOCKOMUHU. Macc-CIeKTPOCKONHS ¢ MHAYKTUBHO CBSA3aHHOW IUIa3MOM.
Metoabl  konebartenbHOM — crekTpockonuu.  WHbpakpacnas  crnekrpockonus — (MK).
[Tpumenenue metonoB MK cnextpockonuu aisg uaeHTH(PUKAIIMN HEOPTaHUYECKUX BEIIECTB,
CTPYKTYPHO-TPYIIOBOr0, MOJEKYISIPHOTO M KOJIMYECTBEHHOrO0 aHaU30B. CIEKTPOCKOIHUS
KOMOHMHAIIMOHHOTO PACCESIHHUSL.
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OcHOBHBIE METOJBI OIpENEICHMs] pa3Mepa dYacTHll. l3mepeHue pa3Mepa YacTHI
MeTo0M auHaMmuueckoro pacceuBanus ceera ([IPC). Teopernueckue ocHoBbl metona JIPC.
ABrokoppemsaunonHas (yaknus. Dopmyna inmreitHa-Ctokca. Tumbl pacnpeneneHus
gacTul[ 1o pa3Mmepam: kommdectBeHHoe (MN), obvemnoe (MV) u wmaccoBoe (MM).
OnTuueckue cxemsl JIPC a1 n3aMepeHus pa3MepoB YacTHUL] B HENPO3PAUHBIX KHUIKOCTSX.

Pazgen 2. MeToabl 3J1eKTPOHHOH MUKPOCKONIUM U XpomaTorpadus

Teopernyeckne OCHOBBI DJIEKTPOHHON MUKPOCKOIIMH. B3auMOIEHCTBUS 2IIEKTPOHOB €
BemiecTBOM.  OCHOBHBIE  KJIaCChl ~ 3JEKTPOHHBIX ~ MHKPOCKOMOB  (CKaHUPYIOLIHA,
IPOCBEYUBAIOIIMKA M 30HAOBBIM) M MPUHLUMIB MX pPa0OTHL. JIeTEeKTOpHl CHUTHAJOB, WX
XapaKTepUCTUKU W BIMSAHHE Ha (QopMHUpoBaHME KOHTpacToB JlM(pakuus 3JIEKTPOHOB.
CrnexkTpockonusi XapaKTepUCTHUECKHUX IOTEPh DSHEPIUM DIIEKTPOHOB. PeHTreHoBckas
dyopecueHIus, 0003HaU€HNE PEHTTEHOBCKUX JTMHUI. DHEProJucnepCuOHHbIE U BOJHOBBIE
CHEKTpOMETpbl.  JIETEKTOpBl ~ PEHTTEHOBCKOTO  M3nyueHWs. KayecTBEeHHBIH  aHaus,
CUTHATYpHBIN aHanmu3. KomnyecTBeHHBIN aHaNM3, CIOCOOBI ydera maTpudHoro sddexra,
BHYTPCHHHU! U BHELIHUH CTaHAAPT.

Meroasl pentreHorpadhun u daekTpoHorpaduu. Da3oBbld M CTPYKTYpPHBIN aHAJHU3.
B3anmMoneiicTBie PEeHTIEHOBCKOTO M3JIyYeHHsI C BelIeCTBOM. YpaBHeHHe Bynbda-Bbparra.
[TpyHIMIIBI U BO3MOKHOCTH IOPOILIKOBOTO METO/A, pacdyeT Audpakrtorpamm. OrnpeneneHue
CHUHI'OHUH, TapaMeTpoB peuieTku. Onpenenenue pazmepa kpucraumros. Gopmyna Lleppepa.
Bnusinue pasmepoB yacTHIl Ha pEHTI€HOBCKYIO Tu(dpakiuio B HUX. MeTo1bl KOMIIbIOTEPHOTO
pacuera gudpakrorpaMM U diekTpoHorpamm. IloctpoeHne mNpoO(UIBHBIX  KPHUBBIX
paauanbHOTO PACIPECICHUSI WHTEHCUBHOCTU YINPYIOro pPacCEMBaHUS AJIEKTPOHOB MU HX
obOpaboTka.

OOmiasi  xapakTepuCTHKa XpoMaTorpauMueckux METOJOB  aHajiu3a M  HUX
kiaccu¢ukanus. OCHOBHBIE MapaMeTpbl XpoMaTorpaMMbl. Teopusi TEOPETUUECKUX Tapeliok;
KMHETUYECKass Teopusi, ypaBHeHHe Ban-/leemtepa. KadecTBeHHBIH M KOJIMYECTBEHHBIN
xpomarorpaduyeckunii aHanus. 'azoBas xpomarorpadus B TEXHOJOTMH HEOPTraHMYECKHX
BemecTB. Cxema razoBoro xpomarorpada. OCHOBHbIE THIIBI JETEKTOPOB: KaTapoOMETD,
IJIAMEHHO-MOHU3ALMOHHBIHN, 3JIEKTPOHO3aXBaTHBII, MacC-CIIEKTPAIbHBIN; UX CPAaBHUTEIbHbBIE
XapaKTEPUCTUKH.

BricokoaddexTuBHas )kUIKOCTHAS XpoMaTOrpagusi.

Pa3zgen 3. JIabopaTopHbIid IPAKTHKYM

JlaGopaTtopHble paOOTHl HampaBieHbl Ha 3aKpelyIeHHMEe MarepHaia, HW3y4yaeMoro B
Pazpenax 1 u 2 manHO#M auciuiuinHbl. B mpakTukym BXxoauT 6 paboT, MpuMEpHO 1Mo 6 4 Ha
KaxIyro pabory. JlabopaTopHbie pabOTHI MPOBOAATCS MO TEMaM MOJIEKYISPHOW M aTOMHOM
CHEKTPOCKOIUH, HIEKTPOHHOW MUKPOCKOIINH, Ta30BOM M XKHUJIKOCTHOM XpomarTorpaduii.

4 O0bem yueOHOH THCHUILINHBI

O0beM THCHMILINHBI
Buna yueOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,90 68,4 51,3
Jlexun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,5 18 13,5
JlaGopatopusie padotsl (JIP) 0,95 34 25,5
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,95 34 25,5
CamocrosiTesibHas padoTa 2,10 75,6 56,7
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KonTakTHas camocrositensHas paboTa 510 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3IeNIOB TUCIIUIIIIUHBI ’ 75,6 56,7
Buja koHTpOJIA: 3a4er c oneHkoM
Bua uToroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTauA padoyeil MPOrpaMMbl JUCHHINJIMHBI
«CoBpeMeHHO€E TeXHOJIOTHYecKOe U annapaTypHoe oopmiieHHe NMPOIecCoB
XHMHYeCKOH TeXHOJIOTHI

1 Heab AMCHMIUVIMHBI — CO3JaHUE M OOYYAIOIIMXCS YCJIOBHH NPUOOPETEHHS
HEOOXONUMBIX 3HAaHUH, YMEHUMH U HaABBIKOB JJs  CaMOCTOSATENBHOTO  PELICHHs
npoeCCUOHATBHBIX  33/1a4, MPEAYCMOTPEHHBIX MPOTrPaMMON JUCIMIUIMHBI, a TaKkke
dbopMHupoOBaHHUs HEOOXOIUMBIX KOMIETCHIIMH 11  OCYIIECTBIICHHUs MPodhecCHOHATBHOU
NeSITETbHOCTH.

3ajauM  AMCHMIVIMHBI — O3HAaKOMJICHME C KiIacCU(UKAMEH MPOMBIIUIEHHBIX
IPOIIECCOB U O0OPYAOBaHUS, CIPABOYHOM TEXHUYECKOW JHUTEpaTypol M CTaHAapTaMu Ha
TEXHOJIOTHIO €r0 U3rOTOBJICHUS, Pa3BUTHE CIIOCOOHOCTEN K aHaMM3y 3((EKTUBHOCTH pabOTHI
UCIIOJIb3YyEMOI0 THIIOBOTO 00OPYAOBaHMSI, COBEPIICHCTBOBAHMIO XMUMHKO-TEXHOJIOTHYECKUX
IpOLIECCOB, a Takxke (OPMHUPOBaHME Yy OOYYAIOIIUMXCS CHCTEMHBIX 3HAaHMA B 00jacTu
TEXHOJIOTUM HEOPIaHNYECKUX BEIIECTB.

2 B pe3yabTaTe H3yuyeHHUs JTUCUMILIMHBI 00y4aIOIIMIACH 10JI7KEH:

Obaaoams CleqyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[1K-3.1, T1K-3.2, T1K-3.3, TIK-3.4, TIK-3.5, TIK-3.6, IIK-3.7, IIK-3.8, I1K-3.9, IIK-

3.10, IIK-3.11.

3namo:
— TEOPETUUYECKHE OCHOBBI TEXHOJIOTHIECKHIX MPOIECCOB;
— COBPEMEHHOE COCTOSIHUE, MpOOJIEMbl U TMEPCIEKTUBBl TEXHOJIOTUHM HEOPTraHUYECKHX
BEIIICCTB;
— xiaccupuKanuio, crnenupuky, MaTepHalibl, KOHCTPYKIIMM W CHOCOOBI H3TOTOBJICHUS
TUIIOBOTO 000PYIOBAHHUS;
— 00IIMe ¥ TEeXHOJIOTUYECKUE MPUHIUIBI allapaTypHOro oGopMIIEHUS OTICNbHBIX CTaaui
TUTIOBBIX TPOIIECCOB;
— cnocoObl  moBbIIEHUS  A()PEKTUBHOCTH  TPOU3BOJACTBA  (MPOAYKTOB  OCHOBHOM
HEOPraHMYECKON XWMHHU, TIOJTOTOBKM U TepepaboOTKU MHUHEPATBLHOTO CBIPbS U
00€3BpeKMBAHUS POMBIIIJICHHBIX BHIOPOCOB)

Ymemns:
— TIOJB30BAThCS TEXHUYECKOW JIUTEPATypoll M MPOBOAWTH AaHAIU3 TEXHUYECKOU
JIOKYMEHTAIUH;
— aHaIU3UpOBaTh TEXHUYECKHME XApPAKTEPUCTUKU OOOpyIOBaHUS U  B3aHUMOCBS3b
TEXHOJIOTUYECKHUX TapaMeTpoB mporecca ¢ UX d(H(PEKTUBHOCTHIO U Ka4eCTBOM IPOIYKIIUH,
0000111aTh, CpaBHUBATh U MHTEPIPETUPOBATH MOJyYE€HHBIE PE3YIbTAThI;
— OCYIIECTBJIATH BBIOOp ammapaTypHOro o(OpMIIEHUS TEXHOJOTHYECKHX IPOIECCOB Ha
OCHOBE TEXHHUKO-I)KOHOMUYECKOT0 0O0CHOBaHMUSI.

Braoems:
— METOJaMHU TEOPETHYECKOr0 U HKCIEPUMEHTAIBHOrO HccieaoBaHusd 3()(eKTUBHOCTH
MPOIIECCOB MPOU3BOICTBA HEOPTAHUUYECKUX BEIIECTB U MATEPUAIIOB;
— METOJaMHU CPaBHUTEIbHOU OIEHKU 3((EKTHUBHOCTH TEXHOJIOTHYECKOTO OO0OpYIOBaHUS B
XUMHUYECKON TTPOMBIIIUICHHOCTH U CMEXHBIX OTPACTIIX;
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— INpUEMaMU W MPAKTUKOW IPUMEHEHMUs IaKeTa MNPUKIATHBIX IPOrpaMM JUlsl BHECEHUs
KOHCTPYKTUBHBIX pEIICHUI B THIIOBBIE anmaparbl, GYHKIUOHUPYIOIIUE HA MPEANpPUATUSIX, B
VWH)KMHUPHUHTOBBIX KOMITAHUSX U MPOEKTHO-UCCIIEN0BATENBCKUX HHCTUTYTAX OTPACIIH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI
Pa3znea 1. TunoBblie nmpouecchbl 1 000pyA0BaHMEe B TEXHOJOIMH HEOPTaAaHMYECKHX
BelecTB. Beenenue. TunoBoe o6opynoBaHue sl MPOBEICHUS OCHOBHBIX XHMHKO-
TEXHOJIOTMYECKHX IporieccoB. KOHCTpyKIus annapaToB, MPUHIUM TEHCTBUS KOTOPBIX
OCHOBaH Ha (U3NYECKUX CBOICTBaxX 0OpabaThiBaeMbIX 00BEKTOB. PeakTopHoe 00opymoBaHue,
TEIUI0- U MacCCOOOMEHHbIE anmnapaThl.
Paznes 2. Anann3 annapaTypHoro o¢popm/ieHHsl TEXHOJTOTHYECKHX CXeM H CIoco0bI
noBbIleHUA 3G (PeKTHBHOCTH TEXHOJIOTHYECKUX MPOLECCOB.
AHanu3 anmapaTypHOro oOpMIICHHUS TEXHOIOTHYeCKUX cxeM. CriocoObI MOBHIIIIEHUS
3 PEKTUBHOCTH TEXHOJIOTHYECKUX MPOIecCOB. MHCTpyMEHTHI OlleHKH 3(()EKTUBHOCTH
TEXHOJOTHYECKHUX MPOIECCOB. AHAIN3 OCHOBHBIX YPaBHEHHH TEILJIO- M MacCOTepeIadu.
KomneioTepHbie cCTEMBI TPOEKTUPOBAHUSA 11 OPOPMIICHUS TEXHOJIOTHUYECKUX CXEM U
BHECEHUS! KOHCTPYKTUBHBIX PEUICHUI B TUIIOBBIC alllapaThl.
TexHUKO0-3KOHOMUYecKkoe 000CHOBAHKE U BHIOOP TUIIOBOT'O BHICOKOUHTEHCHUBHOTO
o0opymoBaHus 411 0POPMIICHHSI IPOMBIIIICHHBIX TEXHOJIOTHYECKUX CXEM, OTIBITHO-
MPOMBIIIIEHHBIX YCTAHOBOK, HAYYHO-UCCIIEJOBATENbCKUX JIA00pATOPUI U HMHKUHUPHUHTOBBIX
KOMIIAHUU.

4 O0beM yueOHO TUCUUIIJIMHBI.

O0beM THCHHMTIIIHHBI
Buna yueOHo# padoThI Axan. | Actp.
3E
q, q,

O01mas TPy10eMKOCTh TUCIHMILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,42 51 38,2
Jlexmuu 0,47 17 12,8
[Tpaxtrueckue 3anstus (113) 0,5 34 25,5
JlaGopatopusie padotsl (JIP) - - -
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH - - -
CamocrosiTesibHas padoTa 1,58 21 15,8
CamMoCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIIUHBI 56,8 42.6
Bun konrpoJs: IK3aMeH
IK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«OnTuMHU3anusA XMMHKO-TEXHOJOTHYECKHUX MPOLECCOB

1 eab AMCHUNIMHBI — TONyYyeHUE O0a30BBIX 3HAHUH O METOJAX ONTHUMH3AINH
XUMHUKO-TEXHOJIOTHYECKHX MPOLIECCOB U MPUOOPETEHHE OIbITa UX MPUMEHEHHUS ISl PELICHUS
OIITUMHU3AIIMOHHBIX 3aJa4, B HaCTHOCTH C HUCIIOJIB30BaAHUEM aBTOMaTHBHpOBaHHOﬁ CHUCTEMbI
kommbioTepHoir MmatemaTukun (CKM) MATLAB, a Takke OBianeHHE C €ro MOMOIIbIO
HpaKTHKOﬁ KOMIIBIOTCPHOT'O MOJACIMPOBAHUA CUCTEM XUMHYECKON TEXHOJIOTHHU C PCIICHUCM
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3a/1a4 aHaau3a, ONTUMHU3AlMKM M CHUHTE3a XMMHKO-TeXHonormdeckux mporeccoB (XTII) u
cucreM (XTC).

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obnadams CIETYIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

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

3uame:

- UEPAPXUYECKYIO CTPYKTYPY XUMHKO-TEXHOJIOTUYECKUX MTPOLIECCOB U METOAUKY CUCTEMHOTO
aHaJIM3a XUMHUYECKUX MTPOU3BOJICTB;

- METO/Ibl KOMIIBIOTEPHOT'O MOAEIIUPOBAHUS XUMUKO-TEXHOJIOTMUECKUX MPOIIECCOB;

- YHCJICHHBIE METO/Ibl BEIYMCIUTEILHON MATEMATUKH JUIsl peaIM3alMi Ha KOMIIBIOTEpax
Mojiesield XUMUKO-TEXHOJIOTUUECKHUX MPOIIECCOB;

- CIOCOOBI MPUMEHEHUSI KOMITBIOTEPHBIX MOJIEIEH XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB JIJIst
pelIeHus 3a/1a4 HayYHbIX UCCIIEIOBAaHUH, a TAKXKe 3a]1a4 aHaJIh3a U ONTUMH3ALUNA XUMHUKO-
TEXHOJIOTHYCCKUX CHCTEM;

- IPUHLIMUIIBI TPUMEHEHUS METOAOJIOTUH KOMIIBIOTEPHOTO MOJICIMPOBAHUS ITPU
ABTOMAaTU3UPOBAHHOM MPOECKTUPOBAHUH M KOMITBIOTEPHOM YIIPABICHUU XUMHUYECKUMU
MPOU3BOJICTBAMHU.

Ymemo:

- IPUMEHSATH MOJIyYEHHBIC 3HAHUS MPU PEIICHUH MPOQPECCHOHATBHBIX 3a/1a4 KOMITBIOTEPHOTO
MOJICIUPOBAHUS MPOIIECCOB B TETUIOOOMEHHUKAX U XUMHYECKUX peaKTOpax:

- pemath oOpaTHbBIE 337]a91 CTPYKTYPHOU U MapaMeTpuiecKor uAeHTH()UKAITIT
MaTeMaTUYECKOTO OMMCAHUS MTPOIIECCOB XUMUYECKHUX MPEBPAIICHUN B pEaKTOpax C
MEMIATKON ¥ TPyOUaThIX peakTopax, a TAaK)Ke MaTeMaTHIEeCKOTO OIMCAHUS MTPOLIECCOB
TEIJIOTIEpEeIauy B TEIII0O0OMEHHUKAX

- pemaTh IpsMbIe 3a7a4d KOMIIBIOTEPHOTO MOJICJIMPOBAHUS MIPOLIECCOB B PEAKTOPaX C
MEIIaIKOH;

- pemaTh mpsiMble 33]]a91 KOMITBIOTEPHOTO MOJAECITUPOBAHUS MTPOIIECCOB B TPYOUATHIX
peakTopax;

- pemaTh 3a/1a4yd ONTUMHU3ALMNH MPOLECCOB XUMUYECKUX MPEBPALIEHUN B peakTopax u
MIPOIIECCOB TEIIOTIEPEIaut B TEIIJIOOOMEHHUKAX.

Bnaoemy:

- METOJlaMH TPUMEHEHHUS CTaHJApPTHBIX MAKETOB MPHUKJIAIHBIX HPOrpaMM, B YaCTHOCTH
nakera MATLAB, nns MonenvpoBaHUsl U ONTUMHU3AIMH MPOIIECCOB B TEIUIOOOMEHHHUKAX, a
TAKXK€ B XUMUYECKHX PEAKTOpaxX UACATbHOTO MEPEMEIINBAHUS U UIEATLHOTO BHITECHEHHS.

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Paznen 1. Xapakrepucruka 3agay oONTHMH3AIUM TNPOLECCOB XMMHYECKOM
TEeXHOJIOTHH.

Tema 1. Hepapxuueckas cmpykmypa npouecco8 XuMU4ecKux Npou3s00CcCms, ux
mamemamuyecKkoe _Mo0eiuposanue u_onmumusayus. XUMAKO-TEXHOJIOTHICCKHE CHCTEMbI H
UX Hepapxuueckas CTpykTypa. KoMIbroTepHOE MOJIETUPOBAHUE XUMUUYECKUX MPOU3BOJCTB.
DTanbl MaTEeMaTHYECKOTO MOCIUPOBAHUS M ONTHMH3alIMH. Pa3paboTka MaTeMaTHdecKOoro
OMHUCaHUsl TMPOLECCOB M AJITOPUTMOB pacyeTa XUMHUKO-TEXHOJOTUYECKHUX MPOIIECCOB.
[IpumeHeHnne MeTon0a0THM cucTeMHoro ananuza u CALS-TexHOJIOrui s peleHus 3agad
MOJICJIMPOBAHUS U ONTUMHU3ALMKU B aBToMaru3upoBaHHbIX cucteMax ANC, CAIIP, ACHU,
AJINC, ACY u ACOVII. IlpuMeHeHne NpUHIMIA «YEPHOTO AIIUKa» MPU MATEMATUYECKOM
MOJICJIMPOBAaHUU. MaTemMaTH4ecKkoe ONMUCAaHWE MPOLECCOB, MOJECIUPYIOIIMM aIropuT™M HU
pacueTHBId MOJIeNIb XHMMHMKO-TEXHOJIOTHYECKOTO Tponecca. BupTyanbHOE MNpOU3BOJICTBO.
ABTOMaTH3UPOBAHHBIE CUCTEMBI IPUKJIATHON HHPOPMATHKH.

Tema 2. OcHogHble NPUHUUNBL _ONMUMUBAUUU _CIAUUOHAPHBIX U OUHAMUYECKUX
npoyeccos XuMuieckol mexxHoio2uy. 3aa4i ONTUMAIbHOTO TPOSKTUPOBAHUS U YIIPABIICHUS.
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Anann3, oOnTHMH3aIUs H CHHTE3 XHMHKO-TEXHOJOTMYECCKHX CHCTEM. OKOHOMHYECKHE,
TEXHUKO-D)KOHOMHYECKUE W TEXHOJIOTUYECKHE KPUTEPUU ONTHUMAJIBbHOCTH XHUMHYECKHUX
MIPOU3BOJICTB. BBIOOp KpUTEpHEB ONTUMATHHOCTH (LIETIEBBIX (PYHKITHIT) U ONTUMHUZHPYIOIIUX
MepEeMEHHBIX (PECypCOB ONTUMHU3AIMH). YHCIEHHbIE METOAbI OJJHOMEPHON W MHOTOMEPHOU
onTuMM3aluu ¢ orpaHndeHussMu [-ro u II — ro poma. CTpykrypa mporpaMm ajisi pelieHHs
ONTUMHU3AIMOHHBIX 3aJ1a4 ¢ npuMeHeHneM naketa MATLAB, BBoa u BeIBOA nH(pOpMaIuu, B
TOM YHUCJIE C UCTIOJIh30BAHUEM TEKCTOBBIX (DAiIIOB.
Pazgen 2. OnTumMu3anus THMOBBIX XUMHUKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 3.  Auanumuyeckue _memoobl onmumusayul  XUMUKO-MEXHOJI02UYECKUX

npoyeccos. HeoOxonuMmbple W JOCTAaTOYHBIE YCIOBUS OJKCTPEMYMOB (PYHKIMH MHOTHX
nepemeHHbIX. KBagpatnunsie popmel. ['padudeckoe mpeacTaBieHne SKCTPEeMyMOB ¢ YHKITHMA
OJHOI U JABYX NEpEeMEHHBIX ¢ puMeHeHueM nakera MATLAB. Onpenenenue onTuMaibHbIX
YCJIIOBHM TPOTEKAHHS OOpPaTHMOM XWMHUUYECKOW pEeakiuH. AHAIW3 ONTUMAJIbHBIX YCIOBHM
MPOTEKaHUs MPOCTHIX peakUUid B peakTopax € MEMIAJKOW W SKOHOMHUYECKUM KpUTEPHUEM

ONTUMAJILHOCTH.

Tema 4. Hucnenuvie memoodwvl 00HOMepHOU onmumusayuy. MeTolbl CKaHHUPOBAHUS,
JIOKaJIM3aluy IEPEMEHHON U 30JI0TOTO CEYEHHUs, a TaK)Ke ¢ 0OpaTHBIM MIEPEMEHHBIM [IaroM 1
yucen Pubonauun. CrannmaptHas ¢yHkiuus MATLAB s ompeneneHus MHHUMyMa
dbyHKIMH onHOM mepeMeHHOW — fminbnd. Pemenue anreOpandyeckux M TPaHCIECHIICHTHBIX
ypaBHEHHI C TpuUMEHEHHWeM cTaHgapTHeix ¢ynkuun MATLAB ~ — roots u fzero
COOTBECTBEHHO.

Tema 5. Yucnennvle memoowl mrocomeprou onmumusayuy. MeTosl HyJIeBOTr0, IEPBOTO
U BTOpOro nmnopsiaka. PemeHue 3amad  ONTUMHU3ALMK TPOLIECCOB, PELIEHUS CUCTEM
HEJIMHEHHBIX YPaBHEHHUH M allpOKCUMAIMH TaHHBIX C IPUMEHEHUEM CTaHAApTHON (YyHKIMU
MATLAB fminsearch. Pemenne 3amau anmpokcumaruii (QyHKIMH MHOTOYWICHAMH
IIPOM3BOJILHON CTEIIEHH ¢ MpUMeHeHneM ctanaapTHoi ¢pynkunu MATLAB — polyfit, a Taxoke
pelieHus: CUCTEM JIMHEHWHBIX alreOpanvyecKux YpaBHEHUN METOJIOM OOpaTHOM MaTpHIbI C
UCTONb30BaHUueM craHaapTHoil ¢ynkuumn MATLAB — ~(-1). Pemenue cucrem
OOBIKHOBEHHBIX JH(depeHIINaIbHbIX YPAaBHCHUH C MPUMEHEHHEM CTaHIApPTHBIX (YHKIIHHA
MATLAB — ode45 (45 — HOMep KOHKPETHOTO METOJa) WM JUISL J)KECTKHX CHUCTEM - TeX Ke
byHKIMA ¢ 100aBICHUEM OJHOTO M3 CHMBOJIOB t, tb wim S(B 3aBUCHMOCTH OT CTEIICHH
JKECTKOCTH CHUCTEM).

Pazgen 3. Onrumusanusi MNpPoUECCOB B  Kackajae MOCJAeI0BATEJbHbIX H
napauieJibHbIX aNNapaToB XUMUYECKUX MPOU3BOACTB.

Tema 6. Onmumuzayus npoueccos 8 Kackade nocied08ameNbHbIX U NApalielbHblX
annapamos ¢ _02paHudeHusMU 8 8ude DAGeHCMSE ¢ NpUMeHeHUueM Memooda MHoJcumeneu
Jlaepanoica. TIOHSATHSL YCIIOBHOTO 3KCTPEMYMa W HEOMNpPEIEIECHHBIX MHOXUTENeH Jlarpanxka.
BriBoa cooTHOIIEHUH Ui ompeneneHus: skctpemyma (QyHkuuu Jlarpamxa. OntumanbHoe
pacmpenelneHne TOTOKa ChIpbS MEXKIy HapajuleJbHO palOoTaOIIMMU  anmapaTami.
OnTuMu3anus MOCIeJ0BATEIbHBIX MHOTOCTaIMHHBIX MPOIIECCOB METO0OM HEONPEAEICHHbIX
MHOkUTenen Jlarpanxka.

Tema 7. Ilpunyun OuHaMU4eckoz2o0 npocpammuposanus u__e2o0 epaguueckas
unniocmpayus.  IlocTraHoBka — 3amaud  JuHamMuyeckoro  mporpammupoBanus  ([IIT).
Marematnueckass ~ ¢GOpMYJIMpPOBKAa  TNpUHIMNA  MakcumyMma  bemnmvana.  Pemenwme
KOMOMHATOPHOM 3a/1a4i 0 KOMMHBOSKEPE METOJOM JMHAMUYECKOTO IPOrPaMMHPOBAHUS.
Tema 8. Onmumusayus npoyeccos 8 Kackade Nociedos8ameNbHblX annapamos Memooom
OUHAMUYECK020 _npocpammuposanus. BbIBOJ COOTHOLIEHWH A pelleHus 3ajadu
MUHUMU3ALHUN CYMMapHOTO 00beMa KacKaja MOCieI0BaTeIbHbIX XUMUYECKHX PEaKkTOpOB, B
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KOTOPBIX MPOTEKAET MPOCTEHIIasi peakius MepBoro nopsaka. I paduueckoe pemeHue 3aaaqn
JUHAMHAYECKOr0 IPOrPAMMHUPOBAHMS ISl KACKaAA MOCIEN0BATENbHBIX PEAKTOPOB, B KOTOPBIX
MPOTEKAET MPOCTENIIasl peaKyst BTOPOTO MOPSJIKA.

Paspnen 4. TexHosioruyeckasi ONTUMHU3aNUs NPOLECCOB XUMHYECKHX NMPOU3BOACTB
METO/I0M HeJIMHEHHOr0 MPOrpaMMHPOBAHUS.

Tema 9. Onmumusayus npoueccos XuMu4eckou mexHoao2uu  0is 0eucmeyiouux
NpPOU3800CME NPU_U38ECINHBIX 3HAYEHUSAX KOHCMPYKYUOHHBIX napamempog. PopmMyaupoBKa
3amaun HenmuHeiHoro nmporpamvupoBanus (HJIIT) ¢ orpannuyenusmu I — ro u Il — ro pona.
Pemenne 3amaun HJIII ¢ mpumenenuem crangaptHoit ¢yHkuun MATLAB — fmincon.
OnpeneneHre  ONTHUMAJIbHOTO  BpEMEHH  MpeObIBaHUS B peaKkTope  HIeallbHOTO
NepeMelINBaHusg W TNEPUOJUYECKOM PpPEAKTOpe, B KOTOPBIX MPOTEKAET MpOoCTeuIas
MIOCJIEIOBATEIbHASL PEAKLINS, a TAK)KE ONTUMAIbHOM TEMIIEPATyphl - B PEaKTOPE UACAITBHOIO
nepeMeruBaHms ¢ IpocTeiielt 00paTUMON peakiuei

Tema 10. Onpedenenue onmumaibHblX 3HA4eHUL KOHCMPYKYUOHHBIX NAPAMEmMpPo8 npu
NPOEKMUPOBAHUU  XUMUYECKUX _npouzsodcme. DopMylupoBKa 3aJayd  HEJIUHEHMHOTO
nporpammupoBanus (HJII) ¢ orpanwmvenusmu [ —ro u Il — ro poxa. Pemenue 3agaun HJIII
¢ mnpumeHeHueM craHaaptHoil ¢yHkumun MATLAB — fmincon. Pemenue 3anmaun
ONTUMAJIFHOTO MPOEKTUPOBAHUS TETNIOOOMEHHUKA THUIIA «CMEIICHHE-CMEIICHUE)» ¢ TEXHUKO-
HSKOHOMHUYECKUM KPUTEPUEM ONTUMAILHOCTH.

Paszgen 5. JkoHomHMuyeckasi ONTUMHM3ANUSA TPOU3BOACTBEHHLIX MPOLECCOB
METO/I0M JIMHEIHOT0 NPOrPaMMUPOBAHMS.

Tema 11. Onmumuzayus npoussoo0cmea uzoeiull NPy 02PAHu4eHUsX Ha U320mosieHue
Komniexkmyowux demaiet. DopMynupoBKa 3a1adu JTuHEHHOro mporpammupoBanus (JII1) u
€e TreoMeTpuyecKas HMHTepnpeTanus. YciaoBus coBmecTHocTH 3amaun JIII. Awnamus 3-x
BO3MOXKHBIX BapHaHTOB perieHuil. ['paduueckoe pemenue 3axaun JII1. Pemenne koHkpeTHON
3amauu JII1 ¢ npumenennem cranaaptHoit pyakuun MATLAB — linprog.

Tema 12. OnmumanbHas opeanuzayus NPOU3B00CmMea NPOOVKYUU NPU 02PAHUYEHHbIX
3anacax cvipbs. DOpMyIUpOBKa 3amaud JUHEHHOro mnporpammupoBanus (JIII) u ee
reoMeTpuueckas HMHTeprnperauus. YcinoBus coBMecTHocTH 3anaun JII. Anammuz 3-x
BO3MOJKHBIX BapuaHTOB pemeHuid. ['padudeckoe pemenue 3aaaun JII1. Pemenne koHKpeTHOM
3agaun JII1 ¢ mpumenenuem crangaptHoit pynkunn MATLAB — linprog.

4 O0beM yueOHOH TUCHUILINHBI

O0beM TUCHMILINHBI
Bun yueOHo# padoThI Axax | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,43 514 38,6
Jlekuuun - - -
[Tpaktrueckue 3ansatus (113) 0,94 34 25,4
JlaGopatopusie padotsl (JIP) 0,47 17 12,7
CamocTosiTesbHasi padora 2,57 92,6 69,4
KonrtakTHas camocrosiTenbHas pabota 0,4 0,3

2,57
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 922 69,1
Buja koHTpOJIA: 3a4er c oneHkom
Buja HTOrOBOro KOHTPOJIS: 3ader c oneHkoM

5.2 IncuunauHbI 4acTH, GOPpMHUPYEMOil y4aCTHUKAMHU 00pa30BaTe/bHBIX OTHOICHHUI
(o0s13aTeIbHbIE BADMATHBHbIE JUCHMILJIMHBI)
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AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JlonmoJIHUTEIbHbIE TJIaBbl MATEMATHKH

1. Heab AMCUMIUIMHBI - TIOJYYEHHUE TPEACTABICHUNA 00 aKTyaJbHBIX MpobieMax
HUCIIOJIB30BaHUA CTATUCTHUYCCKHUX METOAOB B XMMHUU H XUMHUYECKOU TCEXHOJIOTHH, a TaKXC
MpaKkTUYecKasl peaju3allis OCHOBHBIX IOAXOJOB K aHaIW3y JaHHBIX C HCIOJIb30BAaHUEM
BCPOATHOCTHO-CTATUCTUICCKUX MCTOHOOB.

2. B pe3yabTate H3y4eHus JMCHUIIMHBI 00yYaKOIIMIiCS JOIAKEH:
Obnadamy cleayOMMU KOMIIETEHIIUSIMUA U MHIUKAaTOPaMU UX JTOCTUXKECHHUS:
[K-2.1, I1K-2.2, T1K-3.3.

3namu:

—  OCHOBHble TpUEMBI U METOABI OOpPabOTKM CTaTHCTHYECKOW HMHMOpPMAIMU: pPAcUEr
BBIOOPOYHBIX XapaKTEPUCTUK CIY4ailHbIX BEIMYMH, MWCIOJIb30BAaHUE CTaTUCTUUECKUX
TUIIOTE3 JJIsl TIepeHoca pe3yJbTaToB BHIOOPOYHOrO OOCIEOBAaHUS HA T'€HEPATbHYIO
COBOKYITHOCTB;

—  METObI PErPECCHOHHOTO U KOPPEIALHUOHHOTO aHATN3a;

—  OCHOBBI JUCIEPCUOHHOIO aHAJIN3a;

—  METObI aHAJIN3a MHOTOMEPHBIX JIaHHBIX;

—  0a30BYyI0 TEPMHUHOJOTHIO, OTHOCSINYIOCS K TEOPETUYECKOMY OINHCAHUIO OCHOBHBIX
NEPCIIEKTUBHBIX HANpPaBICHUH Pa3BUTHS METOJOB OOpPaOOTKH 3KCIEpUMEHTAIBHBIX
JTaHHBIX;

Ymems:

—  aQHAIM3MPOBaThb M KPHUTUYECKH OLICHUBATh COBPEMEHHBIC HAy4yHbIC JIOCTIKEHHS B
00JIaCTH CBOMX HAayYHBIX UCCIIEOBAHHIA;

- UCNO/Nb30BaTh IIOJYYEHHbIE 3HAHUSA [ peIIeHUus MNpo(ecCHOHATBHBIX U
COLIMANIbHBIX 3a]1ad.

Bnaoemu:

—  0a30BOH  TEPMHHOJOTHEH,  OTHOCALICHCS K  CTaTUCTHYECKOH  0OpaboTke
9KCIIEPUMEHTAIbHBIX 1aHHBIX;

—  TPaKTUYECKUMH HaBBIKAMH OOpPAOOTKM CTATUCTUYECKOM MH(OpPMALMK C UCIIOIb30BaHHEM
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

- METOZOJIOTHEH  COBPEMEHHBIX HAy4YHBIX MCCICJOBAHMM, KPUTHYECKOM  OLIEHKOHN
HOJIyYEHHBIX PE3yJIbTAaTOB, TBOPUYECKHM AHAIM30M BO3HHUKAIOIIUX HOBBIX HpoOIeM B
00J1IaCTH XUMHMH ¥ XMMUYECKON TEXHOJIOTHH.

3. Kparkoe comepkanue Q1 CHUNITHHbBI
Pa3zgen 1. OcHOBBLI MAaTEMATHYECKOI CTATUCTHKH
OCHOBHBIE CTATUCTUYECKHE METObl aHaIM3a SKCIHEPUMEHTAJIBHBIX ITAHHBIX. THUIBI

U3MEpUTENBbHBIX IIKal. IlpuMeHeHne WHGOPMALMOHHBIX TEXHOJOTMH ans o0paboTku

pe3yabTaToB s3KcrnepuMeHTa. [IpenBapurenbHas o0pabOTKa pe3ylbTaTOB SKCIEPUMEHTA:

IOCTPOCHHUE IMIUPUUECKON (PYHKIIMU PACHIPEeNIeHHs], TUCTOrpaMMBbl, KymyJsiatThl. [lonydenue

CTaTUCTHUYECKUX OIICHOK pacmpeseneHusi BIOOpKU. CBOWCTBA OLEHOK. TOYEUHBIE OLIEHKH.

HHTepBasibHBIE OLEHKM IapaMeTpoB pacrpeaenacHus. IIpoBepka CTaTUCTHUECKUX TUIOTE3.

OcHoBHble noHATHA. CXeMa mpoBepkH Turores. [IpoBepka rumoTe3 0 paBeHCTBE JUCIIEPCUH,

O PpaBEHCTBE MaTeMaTHdecKux oxkupaHuil. IlpoBepka rumore3sl O BHAE 3aKOHA

pacnipesienienus 1o kputepuio x°— Ilupcona. IIpoBepka TIuIOTe3 HemapaMeTpHUeCKUMM

MeToJaMH: KpuTepuidi MaHHa-YUTHU U KpuTepuii Buiikokcona. Beraucienue BIOOpPOYHOTO

ko duuuenta koppensiuuu [Iupcona. Panrossie ko3ddunmentsr koppensaunn Cnupmena u

Kenmamna. Onenka 3Ha4MMOCTH KOI(DPHUITUEHTOB KOPPETAIIUH.

Pa3znea 2. CtaTucTHYeCKHE METOIA AHAJIN3A JaHHBIX
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JIUCIEpCUOHHBIN ~ aHaJW3: TMOHATUE  AUCIEPCUOHHOIO  aHaJlINW3a, OCHOBHbIE
onpeneneHus.  OmHodakTOpHBIM W ABYX(AKTOpPHBIA  IUCIIEPCHOHHBIA  aHAIIU3.
Perpeccuonnsiii ananu3. JIuneiHas perpeccust oT ogHoro napamerpa. OLeHKa 3HaYMMOCTH
K03 (UIIMEHTOB YpaBHEHUS PETPECCUH U €ro ajiekBaTHOCTU. HenmuueitHas perpeccust.

Pa3nea 3. Cratuctuyeckasi 00padoTKa MHOTOMEPHBIX JAHHBIX

[TonsiTie 0 MeToax aHajaM3a MHOTOMEPHBIX NaHHBIX. HazHaueHue u kimaccudukanus
MHOTOMEpPHBIX MeTOJ0B. (OCHOBBI KOpPEISALMOHHOIO M KOBapHAllMOHHOTO aHAJIM3a.
MHOroMepHbIN perpecCUOHHbBIA aHaln3. MeTOoIbl CHUKEHHUSI Pa3MEPHOCTH: METOJ TJIaBHBIX
KOMITOHEHT U (akTOpHBIN aHanu3. OCHOBHBIC MOHSATHUS U MIPEANIONOXKEHHUs (PaKTOPHOTO aHAIM3A.
OO6mmit  anroput™m. OcHOBHbIE dTambl  (QakTopHOro aHanmu3a. (OCHOBHBIE  METOBI
kinaccupukanuu. JMCKpUMUHAHTHBIA —aHanmu3 OCHOBHBIE TMOHATHA W TPEANONOKEHUS
JUCKPUMHHAHTHOTO aHaiu3a. JIMCKpUMUHAHTHBINA aHAM3 KaK METOJl KilacCu(UKai 0ObEKTOB.
Knacrepusiii ananu3. OOmias xapakTepUCTHKAa METOAOB KIACTEPHOIO aHanuza. Mepsl
cxoncrBa. Mepapxudeckuid kinacTepHbld aHanmm3. Merton k-cpemnux. Kputepum kadectBa
kinaccupukanuu.  IlepcrieKTHBBl  Pa3BUTHS ~ CTAaTHUCTUYECKHUX  METONOB  00paboTKU
SKCHEPUMEHTAIBHBIX JAHHBIX.

4. O06beM yueOHOM JUCUUIIJIMHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoii padoTnbl Axax, | Acip.
3E

q, q,
O0mas Tpy1I0eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,94 34 25,5
B TOM 4HucJe B GopMe NPAKTHYECKOH MOAT0TOBKH
(npu nanuuuu) ) ) i
Jlexun 0,44 16 12
B TOM 4HcClIie B (hOpMe MPAKTUIECKON MOJTOTOBKY (npu Haiuyuu) - - -
[Tpaxtrueckue 3anstus (113) 0,5 18 13,5
B TOM 4HcClIie B (hOpMe MPAKTUIECKON OJTOTOBKY (npu Haiuyuu) - - -
CamocTosiTesibHasi padora 1,06 38 28,5
KoHnrtakTHas camocTosTenbHas pabora

0,4 0.3
(AmmK u3 VII ons 3au / 3a4 c oy.) 106
CamocTosTenbHOE H3YUCHHE Pa3IesIOB AUCITUIUTHHBI (11u Opyeue ’ 376 282
8UObI CAMOCMOSIMENLHOL pabomul) ’ ’
Bua koHnTpoJis: 3a4eT ¢ OLEHKOM
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OIEeHKOH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«AHpopManiuoHHbIE TEXHOJOTHUH B 00pa30BaHU )

1 Ieap AMCUMIUIMHBI — TIOJATOTOBKA CTYJIEHTOB B 00JacTH WH(OPMAIMOHHOTO
COTNPOBOXKACHUS HAYYHOH JEATETbHOCTH, NMPUBUTHE HABBIKOB CAMOCTOSITEJILHOTO IOUCKA
XUMUYECKON HH(OPMAITUU B Pa3TUIHBIX UCTOUHHUKAX.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obnadams CIETYyIONTUMA KOMITETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

IIK-2.1, I1K-2.2, T1IK-2.3.

Buame:

- OCHOBHBIE  COCTaBISIOIIME  HWH(DOPMAIMOHHOTO obecniedeHuss  mpoiiecca
COTIPOBOXICHUS HAYYHOH ACATEIHHOCTH, TTOHATHUS U TEPMHUHBI,
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- OCHOBHBIE OTEUECTBEHHBIE U 3apyOeKHbIE HCTOYHUKH MPOo(UIbHOI nHpOpMaIHH;

- 0o0II¥e MPUHIIMITHI TTOJTYYCHHS, 00pabOTKH M aHaJIM3a HAyYHOU HHGOpPMAIIHH;

Ymemy:

- BBIACNATH KOHKpPETHblE HH(OPMAIIMOHHBIE TEXHOJOTUH, HEOOXOAUMbIE IS
UH(POPMALIMOHHOTO 00ecneueH s pa3IMYHbIX HAyYHBIX OTPEOHOCTEH;

- HaxoJuTh NPOoGUIbHYIO0 HHOOPMALIUIO B PA3IMYHBIX OTEYECTBEHHBIX U 3apyOEKHBIX
WH(OPMAIIMOHHBIX MaCCHUBAX;

- 00pabaTbiBaTh W AaHANU3UPOBATh JAaHHbIE C LEJIbIO BBISBICHUS pPEIEBAHTHOM
uHpopManuy,

Braoemy:

- 3HAHUSIMH O COBPEMEHHBIX aBTOMATHU3WPOBAHHBIX WH(OPMAIMOHHO-TIOUCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSIX, CITOCO0AX B3aUMOJICHCTBHSI C HUMH;

- MPaKTUYECKUMHU HaBBIKAMU HH()OPMAIMOHHOTO TMOWCKA C TMOMOIIBIO TEXHOJIOTHMA
TEJIEeKOMMYHUKALMOHHOTO J0CTyna U HTepHeT-TeXHOIOTH;

- OCHOBHBIMU IMOAXOJaMHU JIJIsl aHATU3a MOJTYYCHHON NaHHBIX U KCIOJIb30BaHUS UX B
cBOel mpoecCHOHAIbHON e TEHbHOCTH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Ocnosnvie nonamus u mepmunst. I'ocyoapcmeennas cucmema nayuno-
mexnuyeckoii ungopmayuu. Hnghopmayuonnsvie uzoanusn u bazot oannsix.

1.1. OO6mme cBeneHUs, OMpEnENeHUs, TIOHATHS B 00JacTH WH(POPMAIMOHHBIX
TEXHOJIOTUH 1 UH(OPMAIIMOHHBIX cucTeM. PaccestHue u crapenue nHpopmanuu. Creruduxa
nH(pOpMaIUK 10 XUMHH U XUMHUYECKOW TexHojorun. Mudpopmanuonusie cuctemsl (UC) u
uHpopmanronHble TexHojoruu. Ctpykrypa u kiaccudpukamus WC. Drtamel pa3BUTHA
nH(pOpPMAIMOHHBIX TeXHOJoTUi. Buapl madopmarmonHsix TexHojaoruid. MudopmamonHsie
pecypchl.  ABTOMAaTH3MpOBaHHBIE  HMH(MOPMAIMOHHO-TIOMCKOBBIE — cucteMbl  (AUIIC).
JlnanoroBbie MOMCKOBBIE CHCTEMbI: OCHOBHBIE ()YHKIIUM U BO3MO>KHOCTH, CIIOCOOBI JIOCTYIIA.
OcHOBHBIE KOMIIOHEHTHI TEJIEKOMMYHUKAIIMOHHOTO noctyna K pecypcam AUIIC. Anroputm
MH(OPMALIMOHHOTO TMOMCKAa B pPEXHUME Tenenoctyna. BpiOop JeKCHYeCKuX eIuHUI,
UCIIONIb30BaHUE JIOTHUYECKUX M TO3HUIMOHHBIX OmneparopoB. MHboOpMarmoOHHO-TTOUCKOBHIT
a3bIK. Jloruka u crpaTerus rnoucka.

1.2. PedeparuBnbie xypHanbl. OnMucaHUE OCHOBHBIX CYIIECTBYIONIMX 0a3 JaHHBIX.
PedepatuBubie xypHanel: PedepatuBnbiii xypHan «Xumus», «Chemical Abstractsy.
CrpykTypa, yKa3aTeiau, allfOPUTMBI pa3NUYHbIX BUA0B noucka. bassl nanusix (bJl). banku
naHHbIX. CTpyKTypa, QyHKIMH, Ha3HayeHue. Tumbl 6a3 1aHHBIX U OAHKOB JaHHBIX.

Pazoen 2. Hugpopmayuonnvie pecypcot cemu Internet. Omeuecmeennvie
UCMOYHUKU UHPOPpMAUUU NO XUMUU U CMENCHBIM 0071CMAM.

2.1. AUTIC BcepoccHiicKOTO WHCTUTYTAa HAyYHOW M TEXHMUYECKOW HH(OpMAIU
(BUHUTU) u AUTIC STN-International. OcuoBubie ba3bl nanueix BUHUTU. [IpenmerHoe
conepxanue u HamomHeHue. Ctpykrypa gokymeHToB B b/l BUHUTU. NudopmanmnonHo-
noucKoBbI s3bIK. [lomckoBast crparerus. MudopmarmonHo-nouckoBast cucrema STN-
International. Oco6ennoctu AMIIC STN-International. Opranuzanuss ¥ BO3MOXXHOCTH
noucka. Paznuunbie Buel moucka: (STN-easy, STN Express, STN on the Web u ap.).

2.2. Bunpl MCTOYHHMKOB MH(MOPMALUM, HHAEKCHl LUTHUPOBAHMS, KIACCU(PUKATOPHI,
TEMaTUYEeCKH TIOUCK. 3HAKOMCTBO C OCHOBHBIMH BHUJIAMH HCTOYHHUKOB HH(OPMAIIH:
MoHOrpaduu, auccepTanuu, aBTopedeparbl, CTaTbU, MaTEHThI, JENOHUPOBAHHbBIE PYKOIUCH,
TE3UChl KOH(PEPEHIIUH, CeTeBble MyOIMKauu, CTaHAapThl U T.1. OcobeHHOCTH 0(hOpMIICHUS
CCBIJIOK Ha NaHHBIe MCTOYHUKHU. Mcronab3oBanue oredyecTBeHHBIX 0a3 manHHbix PI'B, I'TIHTE,
BUHWUTHU, PHb u ap. Hcnonws3oBanue BO3MOKHOCTeH OumbOmmoreku eLibrary. MHmekchr
UUTHUPOBaHUA. TeMaTHYeCKUi MOUCK.
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Pazoen 3. Hughopmayuonnsie pecypcot cemu Internet. 3apyoesrcnovie ucmouHuku
UHpOpMayuu nO XumMuu U CMEHCHLIM 001ACmAM.

3.1. OG30p cymecTBYIOMUX 3apyOEKHBIX WH()OPMAIIMOHHBIX NCTOYHHKOB B 00J1acTH
XUMHUH, XHMHUYECKOM TEXHOJIOTUU U CMEXHBIX HayK. MIHpopMaloHHbIe MOPTaIbl U CalThI
AJNIEKTPOHHBIX M3JIaHUN: CAUT SJIEKTPOHHBIX >KYPHAJIOB AMEpPUKAHCKOTO XHWMHUYECKOTO
obmectBa, mopran Informaworld m3natensctBa TAYLOR&FRANCIS, undopmanmoHHbIi
noptan SCIENCE DIRECT wusznarensctBa ELSEVIER, nopranst nznarenscts SPRINGER,
WILLEY &SONS u np.

3.2. WuadopmanuoHHble BO3MOXKHOCTH Science Direct W 3IE€KTPOHHOTO W3JIaHUS
AMepUKaHCKOTO XHMHYecKoro oomectBa. Science Direct: MOUCKOBBIM HHTEpEIiC,
MOVCKOBBIN SI3BIK, HAYKOMETpUYECKHe (DYHKIIMH, AOMOIHUTENbHBIE (YHKIIMU. DIEKTPOHHBIE
u3aHus ~ AMEpHKaHCKOTO  XMMHuYeckoro  oOmiectBa.  OOmias  XapakTepHCTHKA.
WNndopmannonnsie u nouckoBsie Bo3MOXHOCTHU. [TonsTHe DOIL. IToMCKOBBIH SI3BIK.

3.3. 3apyOexHble MHPOPMAIMOHHBIE CHUCTEMBI arperaTopbl Hay4YHO-TEXHHYECKOU
uH(popManuu. Arperaropbl HaydyHO-TexHHYeckod mH(popmanuu Reaxys, Web of Science,
Scopus, Google Academy. Uunekcel mutupoBanus. TeMaTHISCKUN MTOUCK.

Pazoen 4. Hcmounuku namenmuou ungopmayuu.

4.1. OcHOBHBIC TOHATHA OOBEKTOB HHTEIUICKTyaJIbHOW COOCTBEHHOCTH. [loHsTHE
O0OBEKTOB  WHTEIUIEKTyallbHOM  coOcTBeHHOcTH.  [laTeHTHass ~ AOKyMeHTamusi  Kak
uH(pOpMallMOHHBINA MaccuB. OCHOBHBIE MOHATHUS U ONPENEICHHs B 00JaCTH MAaTEHTOBECHUSI.
OOmwexTel u300pereHuil. IlaTreHTHOE 3aKOHOAATENBCTBO. MeXAyHapoaHas MAaTEeHTHas
knaccudukanus (MIIK). [Tarentabiii mouck. OcOOEHHOCTH W BHJIBI TTOKMCKA.

4.2. OrteuecTBeHHbIE U 3apyOeXHbIE aBTOMATHU3UPOBAaHHbIE WH(POPMALMOHHO-
MOMCKOBBIE ~ CHUCTEMBl  MATEHTHOM  uHpopManmuu. XapaKTepUCTHKA, OpraHHU3aIus,
BO3MOXHOCTH Toucka. BbJl ®enepanbHOro HMHCTHTYTa MPOMBIIUICHHONW COOCTBEHHOCTH
(OUIIC). CoctaB 1 Bo3MOKHOCTH aoctyma. CTpykrypa mateHTHOro nokymeHnta B bJI. Bl
Awmepukanckoro mnareHTHoro BefoMmcTBa United States Patent and Trademark Office
(USPTO). CocraB b/ USPTO. Bo3moxHuocTr noctyma. CTpyKTypa MaTeHTHOTO IOKYMEHTA B
BbJI. bJI ESPACENET. Komnekuust natentHeix b/l ESPACENET. Bo3moxHoctu gocryna.
CtpykTypa nateHTHOro f1oKkymeHTa B b/[. Buabl 1 BO3MOKHOCTH MOKCKA.

Pazoen 5. Humepnem Kax mexnono2us u UHQoOpMayuoHHulil pecypc.

5.1. UnTepHeT Kak TexHosorus. Vcmoap30BaHre TEXHOJIOTHH BEOWHAPOB B YUYCOHOM
nporecce. CoBMmecTHast paboTa HaJ JOKYMEHTaMH M OpraHM3allid COBMECTHOTO OHJIAMH
MPOCTPAaHCTBA JUII HAydyHOH paboTel. DddexT camoopraHuzanuu B  TJ100aTBHOM
KOMITPIOTEPHOM CETH. XapaKTepUCTHKa COIHMaIbHBIX ceTeil. [lonstue o Omorocdepe.
Hcnonb3oBanue cucreM KoHTpods Bepcuit GiHub. Buasl mouckoBeix mamumH. CTpyKTypa u
MPUHLINI PaOOTHI HOUCKOBBIX MAIIHH.

5.2. IlouckoBele cUCTEMBI M SHLUKIONEAWYecKue mopTanbl. ITonckoBas cucrema
Google. Ilpuembr moucka uadpopmanuu. CepBuckl moprana Google. DinekTpoHHas MmoyTa
Gmail u cepBuc GoogleTalk. Ilouck Hnayuynoit wunHpopmamun B GoogleScholar.
ABTOMAaTHYECKUI TEPEBOTYMK BEO-CTpaHUIl. DHIMKJIONEIUYECKHEe TMopTanbl WHTEepHeT.
Texnonorust Wiki. HcTopus BO3HUKHOBEHHMS U CTPYKTypa CBOOOJHON 3HUMKIIONEAUN
Wikipedia.

4 O0bem yueOHOW TUCUUIJIMHBI.

O0beM TUCHUTIINHBI

Bun yueOHo# padoThI Axan. | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHHUILIHHBI 2 72 54
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KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,95 34 25,5
[Tpaxktrueckue 3anstus (113) 0,95 34 25,5
CamocrosiTesibHas padoTa 1,05 38 28.5
KoHnrtakTHas camoctosTenbHas pabora 1,05 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI 37,8 28,35
Bua koHTpoJs: 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Teoperuyeckue U IKCNEPUMEHTATbHbIE METOAbI B XUMH I

1 Heap AMCUMIUVIMHBI — TOBBIIMIEHUE HAYYHOIO KPYyro3opa, TEOPETUUYECKON U
HKCIEPUMEHTAIbHON 0a3bl MarucTtpa B 00JacTH XHMMHUH, (OPMHUPOBAHUE CIIOCOOHOCTU
METOJIOJIOTMYECKH IPAaMOTHO M PO()ECCHOHANBHO CTaBHUTh, M PEIIATh 33/1a41, BOSHUKAIOIINE
IIPY BBIMIOJIHEHUHM HAayYHO-UCCIIEI0BATEIbCKONW PadOThI, MOMy4YeHHE 3HAHUH O COBPEMEHHBIX
METOJIaX MCCIIEI0BaHNS, HEOOXOMMMBIX JJIsl JAHHOTO HAIIPABJICHUS MO OTOBKH.

2 B pe3yabTaTe H3y4eHHUs! JTHCHHUILINHBI 00yYaI0LIUIiCs T0JKEH:
Obnaoame crenyOUMMA KOMIETEHIIMAMHI U HHIUKATOPaAMHU MX TOCTYDKCHHUS:
IIK-2.1, IIK-2.2, IIK-2.3, [IK-3.1, [IK-3.2, [IK-3.3.

3namo:

- OCHOBHBIC OCOGGHHOCTI/I " XAapaKTCPUCTUKU JUCICPCHBIX CUCTEM; OCHOBHBIC MCTOIBI
OIIpEeJIeTICHNUS 3JIEMEHTHOTO COCTaBa MAaTEPUAIIOB; SKCIIEPUMEHTAIBHBIE METO/IbI OIIPEICTICHUS
KPHUCTAJUIMYECKOW CTPYKTYPhl ~ BEIECTBA; TEOPETUYECKUE OCHOBBI pEHTIeHOorpaduy,
HeUTpoHOTpaduu, JIEKTpOHOTPadhUH;,; OCHOBHBIE METOJIBI OMPEACIICHUs pa3MepOB U (HOPMBI
YacTHUI]; CTaTUCTUYEeCKHE (YHKIMU DPACHpEIeNeHHs Ul ONUCAHHs TUCIIEPCHOTO COCTaBa;
TEOPETHYECKHE OCHOBBI METOJIOB OIPEIENICHUSI Pa3MEPOB YACTHIl PA3IHMYHBIX AMCHEPCHBIX
MaTepualioB; TEOPETHYECKHE OCHOBHI aJCOPOLMU Ha TOPUCTBIX Marepuaiax; OCHOBHBIC
YpPaBHEHUS, ONMCHIBAIONINE aJCOPOLIMI0 HA PA3IMYHBIX MaTepHalax; SKCIEPHMEHTATbHBIC
METOJIbI OMPEIEICHUS YACTbHOW IMMOBEPXHOCTH, O0BEMa TOp M pACHpEleNICHHs IOp IO
pasmepam.

Ymemn:

- ONpPEAENSATh DJIEMEHTHBIA aHajdu3 JUCIEPCHBIX MaTEpUaliOB; ITPOBOIAUT
unaeHTuuKanuo Ga3z MOHO U MHOTO(a3HBIX 00PA3IIOB MO JAHHBIX PEHTIeHO(A30BOTO
AQHAJIN3a; ONPEIEIATh NapaMeTPbl KPUCTAJUINYECKOU PEIIETKH U pa3MepP KPUCTAIIIIUTOB
10 JaHHBIM PEHTreHO(])A30BOr0 aHANIM3a; COCTABIATH MOP(OIOTUYECKOE OMHCAHUE,
IIPOBOJUTH JAUCIIEPCUOHHBIN aHAIU3 IO JaHHBIM MUKPOCKOIMYECKUX HCCIIENOBAHUM,
paccuUMTBIBaTh CTATUCTUYECKHUE PACHPEACICHUS Ul JUCIEPCUOHHOIO aHajau3a;
MPOBOJUTD aHAJIN3 IIOPUCTOU CTPYKTYPHI; IPOBOJUTH PACUET YIAEIBbHOU ITOBEPXHOCTH,
oO0beMa TMOp W pacmpefesieHuss Top IO pa3MepaMm IO JaHHBIM aJICOPOIMOHHBIX
M3MEPEHU;

Braoemw:

- METOJIaMHU  OIIPENICIICHUSI JJIEMEHTHOIO AaHalii3a; METOJaMH OIpPEICIICHUS
dazoBoro cocraBa W NapaMeTPOB KPUCTAUIMYECKON CTPYKTYpbl COEIUHEHUS;
METOJJaMH ONPEACIEHUS] Pa3MEPOB YACTHUI[ PA3JIWYHBIX JUCIEPCHBIX MaTEPUAJIOB;
SKCIEPUMEHTAIBHBIMU METOJIAMH OIPEACIICHUS yJIeTbHON MOBEPXHOCTH, 00BEMA TOP
Y paclpeneseHus mop Mo pa3Mepam; TEOPETUUECKUMU OCHOBAMH PacueTOB YIEIbHOU
MOBEPXHOCTH U JPYIMX XapaKTEPUCTUK MOPUCTONM CTPYKTYPHI U3 aJICOPOLMOHHBIX
JTAHHBIX.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI
Pa3nes 1. OcHOBHBIC XapaKTePHCTHKH JUCIIEPCHBIX CHCTEM
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Knaccudukanus nucriepcHbix cucteM. OCHOBHBIC XapaKTEPUCTUKU TUCTIEPCHBIX MAaTEPHAIOB
Y METOJIbl UX UCCIENOBAHMSA. TeopeTuuecKue U SKCIEPUMEHTAIBHBIE METOIBI UCCIIEIOBAHNUS
B XxuMuu. COBpeMEHHbIE HTHCTPYMEHTAJIbHbBIE METO/Ibl UCCIEAOBAHUS KaK OCHOBA TEXHOJOTUH
MaTepHaJIOB C 3aIaHHBIMH CBOWCTBAMHU.

Paznea 2. OnpenesieHne 371eMEHTHOIO COCTABA MAaTEPHAJIOB

2.1 Omnpenenenne >IEMEHTHOTO COCTaBa, OCTAHOBKA 33/1a4l M BEIOOP METO/1a MCCIICTI0OBAHMS
2.2. AtomHas cnektpockonus. DU3UKO-XMMHUYECKHE OCHOBBI MeETO/a. AmmaparypHoe
odopmienue. [IpenmyiiecTBa 1 OrpaHuYeHHUS.

2.3. PentrenoBckas crneKkTpockonusi. @U3NKO-XUMUYECKUE OCHOBBI METOJA. AmNapaTrypHoe
odopmienue. [IpenmyiiecTBa 1 OrpaHuYeHHUS.

2.4. Macc-ciektpoMerpuyeckuii  aHanu3.  DUBUKO-XMMHYECKHE  OCHOBBI  METOJA.
Arnmaparypraoe opopmiienue. [IpenmyiiecTBa 1 OrpaHUICHHS.

2.5. CpaBHEHME pa3IMYHBIX METOJOB OIPENEICHMSI 3JIEMEHTHOIO COCTaBa, UX MIPEUMYIIECTBA
u HepocTaTku. OCOOEHHOCTH MPOOONOATOTOBKY U MPOBEACHUS aHATIH3a.

Pa3nen 3. lu¢ppakumoHHbIe METOAbI AHATH3A

3.1. Pentrenorpadusa. OU3NKO-XUMHYECKHE OCHOBBI METOAa. AmmaparypHoe ohOpMIICHHE.
[IpeumymiecTBa U OrpaHUYECHHUS METO/IA.

3.2. Wnentudukammss (a3 B OJHO U MHOTOKOMIIOHCHTHBIX JUCHEPCHBIX CHCTEMax.
OnpeznenieHne MapaMeTPOB  KPUCTAIUIMYECKOM  pemeTKH UM pa3Mepa  KpUCTaUIUTa
AQHAJIM3UPYEMOTO BEIIECTBA.

3.3. DOnextpoHorpadgus u HeilTpoHorpadus. DU3MKO-XMMHUYECKHE OCHOBBI METOJA.
AmnmnaparypHoe opopmiienue. [Ipeumyiiiecta 1 OrpaHUuYeHHs] METO/I0B.

3.4 Unentudukanus Gpa3oBoro cocrana 1o JaHHBIM 3JIEKTPOHOTpapHH.

Pasznean 4. Onpenesnenune pa3mepa u popMbl HaCTHIL

4.1. JlucriepcMOHHBIM aHanu3. MeToapl IUCHEPCUOHHOIO aHajdu3a W HWHTEPBaJbl HX
npuMmeHuMoctd. CutoBod aHanui3. CenumeHTaunoHHbIM aHanu3. Cuerunk Koynrepa.
@U3NKO-XUMHUUYECKUE OCHOBBI, INPEUMYLIECTBA W OrpaHHUYeHUs MeTojoB. OmnpexneneHue
pa3MepoB YaCTHI] C UCIOJIB30BaHUEM JAHHBIX MO TU(PAKLIUU U aICOPOIIH.

4.2. Paznuunble (QOpMBI 3JIEMEHTOB IucrnepcHoi ¢aspl. [lapameTprl, mcnonb3yemble s
XapaKTepu3aluu pa3MepOB YaCTHIl HENpPaBHIbHON (popmbl. DYHKIIUU pacHpeesieHus U UX
rpadudeckoe npenacrapieHue. CTaTUCTHYECKUE pacTpeIeeHUs Al ONMUCAHUS AUCTIEPCHOTO
COCTaBa.

4.3. MUKpPOCKONIMYECKHE METOAbl ONPENENICHHs] AMCIEPCHOro cocraBa. Onrudeckas
mukpockonus. OcHoBbl Merona. Kmaccudukainus ONTHUYECKUX MHUKPOCKOMNOB. OCHOBHBIE
METO/Bl UccieaoBaHus. Meroa cBeTioro u TeMHoro mojs. [lomspuszamus. Meroa dazoBoro
koHTpacTa. diyopecueHTHass MUKpOCKONUs. MeToInKa MUKPOCKOTUYECKOTO aHAIN3a.

4.4. TIpocBeunBaromasi AJIEKTPOHHAsT MHUKpockomwus. [IpuHimm paboThl MPOCBEYMBAIOIIETO
JIEKTPOHHOI'O0 MHUKpOCKOMa. MeToJ TEMHOro M CBETIOro moisid. MeTroauka IpoBeAEHUS
aHaIu3a.

CkaHupyromiast 3JeKTpoHHass MUKpocKomus. [IpuHIum paboThl CKAHUPYIOIIETO JIEKTPOHHOTO
MUKpOCKoma. Mcrnonp30BaHWe BTOPUYHBIX M OTPAXKEHHBIX JJEKTPOHOB. Meronnka
NpPOBEACHUS  aHaMM3a. AHAJIUTUYECKUE METOJbl, HCIOJIb3yeMble B  3JEKTPOHHOU
MUKPOCKOIIHH.

4.5. Ckanupyromas 30HJI0Bass MuKpockonusi. OcHOBbl Metona. IlpeumymiectBa U
orpannueHusi. CkaHupymolias TyHHelIbHass MUKpockonus. [IpuHiun paboThl CKaHUPYIOIIETO
TYHHETTLHOTO MHKpPOCKOMa. Pa3nuuHble pexumbl pabOThl  MHUKpockoma. Mertoauka
pOBEJCHHUS aHaINU3a. ATOMHO-CHIIOBass MUKpockonus. [IpuHuun paboTsl aTOMHO-CHIIOBOTO
MUKpOCKOIA. Pa3nudHbIe peKUMBI padOThl MUKPOCKOTIA.
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4.6. [IlpoBemeHue IUCHEPCHOHHOrO aHainu3a 1o Mukpodotorpapusm. Lludposoe
n3o0pakeHne W ero obOpaboTtka. Mopdosorudyeckoe omucaHue. MeToauka TPOBEICHUS
1oJicyeTa yacTull. Pacyer n nocTpoeHne KpUBBIX paclpeeieHts YaCTHIL 110 pa3Mepam.

4.7. OrmpeneneHre pa3MEpPOB YACTUIl METOJOM CBETOpaccessHus. TypOuaumeTpus |
Hedenomerpus. POTOH-KOPPEIAIMOHHAs ClIeKTpocKonus. OCHOBBI METOJIa U ammapaTypHoe
odopmienue. [IpenMyiiecTBa U OrpaHuYeHUs] METOOB.

OnpeneneHne pa3MepoB  YacTHL] METOJOM  MaJlOYIJIOBOro  paccesHus. PaccesHue
PEHTTE€HOBCKUX M HEUTPOHHBIX Jiydeil. OcHOBBI MeTo1a. [[permyiiecTBa U OrpaHUYEHHUS.
Pa3znea 5. Omnpenenenue yaejJbHOH NMOBEPXHOCTH M JPYIHX XapaKTEePHUCTHK NMOPUCTOM
CTPYKTYPHI

5.1. OcHOBHBIE XapaKTEPUCTHKH TUCIIEPCHBIX M MOPHUCTHIX MarepuanoB. Knaccudukaumum
MOPUCTBIX CTPYKTYp. MojenbHble (opMbl Op. AHAIU3 U30TPEM aICOPOLUU HAa PA3ITUYHBIX
MaTepuanax.

5.2. OcoOGeHHOCTH aACcOpOIMM Ha MaKpOMOPHUCTBIX MaTepuasiax. MoJenu W ypaBHEHUS,
UCTONb3yeMble Ul ONHCAaHMs  aacopOIuMM  Ha  MakKpONOPHUCTBIX  MaTepHuaiax.
DKCrepUMEHTAIbHBIE METO/IbI ONIPEICTICHUS YACIbHOMN MOBEPXHOCTH.

5.3. ApcopOmusi Ha TOPUCTBIX Marepuanax. TeopuH KanwUIApHOHW KOHAEHCAlUU U
00BEMHOT0 3aMOJIHEHHS] MUKPOTIOP.

5.4. Pacuer XapakTEepUCTHK ME30- MU MHUKPONOPHUCTBIX MarepuanoB. Bribop Mmoxeneir u
ypaBHEHUM Uil pacyeTa XapaKTePUCTHK TOPUCTOM CTPYKTypbl MarepuanoB. Pacuer
pacripenienenust o0bemMa U yAeIbHON MOBEPXHOCTH ME30IOp IO pa3MepaM C UCIOIb30BaHUEM
pa3IMYHBIX METOJOB pacuera (MOJACIbHBIE U 0e3MOJEIbHEIE). Yyer TONMMHBI
aJICOpPOIIMOHHOTO  CJIOST TpU  pacyeTe paclpeieieHus IMop 1Mo pasMepaMm. Pacuer
XapaKTepUCTUK Mukpomnop. OmpeneneHne odbeMa M pa3Mepa MHUKPOIOP Ha OCHOBAaHUU
ypaBHeHui JlyOuHuHa.

5.5. DKCHepuMEHTAJIbHBIE METOJbl HUCCIEIOBAHUS TOPUCTOM CTPYKTYpPbl  BEIIECTB.
AICOpOIIMOHHBIE METOJbI, METOABI PTYTHOM W 3TajoHHOW mopomerpuu. [IpenmymiectBa u
HEJ0CTaTKU METOJIOB.

5.6. CpaBHUTENbHBIE METOABI aHamu3a B ajncopbumu. OmnpenencHUe BHEUIHEW YAEIbHON
MOBEPXHOCTU U HICTUHHOTO 00beMa MUKPOTIOP.

4 O0bemM y4eOHOW AMCHMIIMHBI — BCE BUABI y4eOHOW paboTbl, 3.€. U Yachl AJS
Tabnuier 0epyres u3 yueoHoro rana (YII) u PITI.

,ZZJZ}I ()MCI/;MI’UZMH, U3ydaemsvlx 6 medernue 00H020 cemecmpa.

O0beM TMCHMILINHBI
Bun yueOHo# padoThI Axan. | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCIHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,944 34 25,5
Jlexmm 0,277 10 7,5
[Ipaktnueckue 3ausrus (113) 0,667 24 18
Jlabopartopusie pabots (JIP) - - -
CamocTosiTesbHasi padora 1,06 38 28,5
KonTakTHas camocrosiTenbHas paboTa
(AmmK u3 VII ons 3au / 3au4 c oy.) 106 ) )
CaMocTosTenbHOE U3YUCHUE PA3ACTIOB TUCIUIUTHHEI (U1u Opyeue ’ 38 285
BUOBL CAMOCOSMENLHOU PAOOMbL) ’
Bua konTpoJs:
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IK3aMeH 1 36 24
KonrtakTHas paboTa — mpoMeXKyTOUYHAas aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIs: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Kpucramioxumus»

1 Heap aucuunauHbl —dopMupoBaHHe Yy OOYYaIOMIUXCS NPEICTaBICHUS O
B3aMIMOCBSI3M BHYTPEHHETO CTPOCHHS KPHUCTANIMYECKOTO TBEPAOTrO Tella M ero (U3MUKO-
XUMHYECKHX CBOMCTB MPH CO3JAaHUM WM PAllMOHAIHLHOM BBIOOpE XUMHUYECKOW TEXHOJIOTUU
HEOPraHMYECKUX (PYHKIIMOHATBHBIX MaTEPHAIIOB.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye cneayloUMMUA KOMIETEHIUSAMH U HHAUKAaTOpaMu ux aoctwkenus: [1K-2.2,
[1K-3.3, TIK-4.1, [1IK-5.1.

3Hamu:

—  OCHOBHBIC 3aKOHBI U TTOHITHS KPUCTATIIOXUMHUU;

— o0mue nNpuHIUNBl KiIacCU(UKAIMK M OMHCAHUA KPHUCTAJUIMYECKUX CTPYKTYP
HEOPraHUYECKUX COECIUHEHNI;

— OCHOBHbIE (PM3HKO-XMMHUYECKHE CBOMCTBA U COCTaB MUHEPAJIOB M TOPHBIX MOPOJT

— OCHOBHBIC ONITUYECKUE XAPAKTEPUCTUKH KPUCTAILIOB.

Ymemn:

— pemiath 3a7aud, CBS3aHHBIC C OMUCAHHEM CUMMETPUU U BHYTPEHHEU CTPYKTYPHI
KPHUCTAIIJIOB;

— YCTaHABJIMBATH B3aMMOCBSI3b MEXIY KPUCTALTUYECKOW CTPYKTYpOoll u (HU3HKO-
XUMHYECKHUMH CBONCTBaMHU;

— HCMONB3yS 3HAHUS OCHOBHBIX JMATHOCTUYECKUX CBOWCTB MHUHEPAJIOB M TOPHBIX
MOPO/1 MPOBOJUTH UX OMHCAHHUE U BHIOOP B KAUYECTBE MUHEPAIHLHOTO CHIPhS MPU OpraHU3aluu
IIPOU3BO/ICTBA;

— HCIOJb30BaTh COBpeMeHHbIe MHTepHET-pecypchl, TeMaTH4ecKue 0a3bl TaHHBIX U
MOJICTTMPOBAHUE B MPUKIAIHBIX MPOTPaAMMaXx JJIsi OMMMCAHUS KPUCTAILTHIECKOTO BEIIECTBA.

Braoemn:

— HaBBIKAMH ONMCAHHS CHUMMETPHH KPHUCTANIOB M KPHUCTAUNIMYECKUX CTPYKTYD,
¢bu3nYECKUX CBOWCTB MUHEPAJIOB U TOPHBIX MOPO/;

— METOAMKOW TMPOBEIEHUS KPHUCTAJUIOONTHYECKOTO aHauu3a MHUHEpajJoB U
HCKYCCTBEHHBIX KPUCTAUTNYECKUX MTPOITYKTOB;

— HaBBIKAMH OPHUEHTAIIMM B HCTOYHUKAX NpOodecCHOHaTbHOW HWH(POPMAIUU TIO
KPUCTAIIJIOXUMUH.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Pazgean 1. CumMeTpusi KpUCTAJLIIOB

[TonsTHEe O KpuUCTase W KpUCTALTMYeCKOM BemiecTBe. [loHsTHe o OnmkHEM U
nanbHeM nopsankax. Kpucramimueckas pemieTrka. 3apokIeHHE M MEXaHU3M pocTa
KPUCTAIIJIOB, XapaKTepHbIE CBOWCTBA KPUCTAIOB (OJHOPOAHOCTh, AHU3OTPOIHUS U
CIIOCOOHOCTh K CAMOOTPAHEHMIO). DJIEMEHThl OTpaHEHHUsl KPUCTAIOB. 3aKOHbBI OCTOSHCTBA
yrnoB U kpatHbix oTHomeHwi (H. Crenona, Pome-ge-Jluns u M. B. JlomoHocoBa).
DONeMeHThl CHUMMETPHUM U CcUMMeTpuueckue omepanuud CHMMETpuss Kak MpPUHIUI
Knaccupukanum  KpuctamwioB.  ®Dopmyna  cummerpud. 32 Klacca  CHMMETPHH.
Kpucramnorpagudeckrue kareropuu, Kpuctaiorpadhudeckrue cucTeMbl (CHHTOHHH). DopmbI
KPUCTAIJIOB (TIPOCThIE ¥ KOMOMHHPOBAHHBIE). 3aKOHBI PACTIONOKEHUS TPAaHE B KPHCTAJUIAX.
@opMbl OrpaHEHHUs] KPUCTAJUIOB HU3IIEH, cpelHel U Bbiciied kateropuu. KoopauHaTHbIe
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CHCTEMBI U CUMBOJIBI IpaHeill. BEIOOp KOOpAMHATHBIX OCel B KpUCTAIIaxX HU3LICH, CpeqHel 1
BbIciel kareropuu. CumBosbl Musiepa (hkl) mans rpanelt BaxHeHmmx GopM KyOHMYECKOM,
TETparoHaJbHOU U pOMOMUECKOW CHHIOHUU. DOPMBI peabHbBIX KPHUCTAILIOB.

Pazgen 2. .Kpucrajaioxumuyeckne XapaKTePUCTHKH CTPYKTYPbI KPUCTAJJIOB

Onucanue JanbHETO MOpsiAKA B KPUCTAUIAX C IOMOILBIO IMPOCTPAHCTBEHHBIX
peLIeTOK. DJIEeMEHTapHasl sS4YelKa KPUCTAUIMYECKOM PEMIeTKH KaK CHCTEMa TPAHCISIUN
pemerku. 14 Tunos pemerok O. bpase, ux pacnpenesneHne 1Mo CUHroHusAM. TpaHCIALMOHHbIE
sneMeHThl cummeTpuu llonsitue o 230 mpoctpanctBeHHbIX Tpynmax b.C. ®demoposa.
CumBonel A. Ilendnuca. IlpencraBieHue KpUCTALTUYECKUX CTPYKTYp B TEpMHUHaX
IJIOTHEWIINX ~ yIMakoBOK. ['ekcaroHambHas © KyOWueckas TUIOTHEWIIHWE  YITaKOBKH.
KoopaunanuoHnHple uucaa W KOOPAMHALIMOHHBIE  MHOTOIPDAHHUKH, TPEAENbl  HUX
ycTounBOCTH. Ymciio (HOpMyIbHBIX €AWHHUIl. THIBI XWMHUYECKOW CBSI3M B KpHCTaJUIaXx.
OOpa3oBaHue TBEpIBIX pacTBOPOB. YpaBHeHHE bperra-Byibpa u uHPOpMATHUBHOCTH
PEHTI€HOBCKUX METOJ0B aHAIM3a MPH N3yYEHUN KPUCTAJUIMYECKUX BEIIECTB.

Pa3nea 3. Knaccupukanus v onucanue KpUCTATIMYECKHX CTPYKTYP

Onrcanue CTPYKTYPHBIX THIIOB: MEIHW, MarHus, rpadura, anmasza, coequHeHnid AX,
AX>, mmuHenu, KopyHaa, nepoBckuta U ap. CrpoeHue cunukaTtoB. DopMysbl aHMOHHBIX
rpynmupoBok: octpoBHble [SiO4]*, kompuessie [SiO3]n>, nemoueunsie [SizOo]s*, croncTsie
[Si20s]*, xapxacHble [SiO2], [AlSizOs]'",[ALSi»0s]* u ap. KoopauHarmoHHOE COCTOSHHE
aoMuHUA. Paznuune B CTpOGHHMM aTIOMOCHIJIMKATOB (TIOJIEBbIE MIMAThl, HeEeIuH, U 1p.) U
CHWJIMKaTOB QJIIOMMHHUS (CHJIMMAaHUT, AWCTEH, MyuMT U Ap.). llpaBuna JI. Ilonunra B
NPUWIOKEHUU K CTPYKType cuiaukaToB. Tematuueckue 0a3bl JaHHBIX VIHTepHET-pecypca it
ONMCAHUS KPUCTAIIMYECKUX CTPYKTYP.

Paznen 4. MuHepaJibl M TOPHBbIE MOPOAbI KAK NMPEACTABUTENH KPUCTAIIMYECKUX
TBEPABIX TeJl

OO61ue cBefieHNs] 0 MUHEpalax U FOPHBIX opojax. ['enesuc u popmbl HaXOXKIACHUS B
npupone. [IpuMeHeHre MUHEPATIBHOTO ChIpbsl B TEXHOJOTMU HEOPraHMYECKUX MaTE€pHaJIOB.
®dusnyeckue CBOMCTBA M OCOOEHHOCTH cocTaBa. ONTHYECKHE CBOWCTBA MHUHEPAJIOB.
[Tonspuzanus u IBOMHOE JIydelpeIOMIICHHE CBeTa B KpucTaiiax. Ilokazarenu npemomineHus
- Ba)XHasg JAMArHOCTUYECKAs XapaKTEpUCTHKAa MHHepana. V30TpomHble UM aHU30TPOIHBIE
KpucTtaybl. ONTHYECKUE UHIUKATPUCHI KPUCTAIIOB BBICUIEH, CpEeAHEN U HU3IIEH KaTerOpuu.
Jucnepcuss MHAMKATPUCHL. AHM30TPOIUS TMOIJIOLIEHUS CBeTa. THIIBI MHUKPOCKOIIOB M HX
BO3MOXXHOCTH JIJISl UCCIICIOBAaHMS KPUCTAIUTMUECKUX U aMOP(HBIX BEIIECTB, B TOM YHUCIIE U
neTporpaduyeckoro aHajiM3a MHHEpPajioB M TOpHBIX mopona. Kpucrammoontuyeckuii u
MMMEpPCUOHHBIM METOJBl aHaJu3a MHUHEPAIOB M HMCKYCCTBEHHBIX KPUCTAJUIMYECKUX
IPOAYKTOB (CTEKJIa, KEPAMHUKH, TEXHUYECKOTO KaMHS U JIp.)

4 O0beM yueOHO JUCUUIIJIMHBI

O0BLeM TUCHUILTTHHBI
Bun yueOHo# padoThI Axan. | Actp.
3E
q, q,
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 2 72 Y11
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,944 34 25,5
Jlexun 0,222 8 6
[Tpaktrueckue 3anstus (113) 0,722 26 19,5
CamocrosiTesbHas padoTa 1,056 38,0 28.5
KonrtakTHas camocTosTenbHas pabora 0,4 0,3
1,056

CamocTosiTeIbHOE U3YUE€HHE Pa3/IeNIOB AUCITUIUINHBI 37,6 28,2
Bua koHnTpoJis: 3a4€T ¢ OLEeHKOI
Bua HTOrOBOro KOHTpOJIA: 3a4ér c onenkom
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AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«MeToabl HCC/IEIOBAHNS U TPOEKTHPOBAHUS CTPYKTYPHI U CBOMCTB
NMOBEPXHOCTH

1 Heap AMCUMIUVIMHBI — TIOJY4YEHHE JOMOJHUTENbHBIX 3HAaHUK O MOAXOAaX K
UCCJIEIOBAHUIO CBOMCTB MOBEPXHOCTH; MOJy4YE€HHE YMEHUU B 00JIACTH MPOTHO3UPOBAHUS
CBOWMCTB TOBEPXHOCTH, W (POPMUPOBAHHWE KOMICTEHIIMA B 00JaCTH MPOCKTHPOBAHUS
CTPYKTYpbl U CBOWMCTB IOBEpPXHOCTH TBepAbIXx Ten. [Iporpamma BkiouaeT B ceds
yrayOJIeHHOe W3YYCHHE DJKCIEPUMEHTATBHBIX M TEOPETHUYECKHX METOJIOB HCCIIECIOBAHUS
MPOLIECCOB, MPOUCXOAAIIMX HA TpaHHIaX paszzena (a3 TBepaoe-ra3 U TBEpAOe-KUIKOCTh, U
METO/IOB OIIPENEIICHUs CBOUCTB PEaIbHbIX IIOBEPXHOCTEM.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoame CeNyIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-2.1, I[IK-2.2, [IK-2.3, IIK-3.1, IIK-3.2, [IK-3.3.
3namo:

— COBpEMEHHBIC Hay4YHBIC JOCTM)KCHUS U TEPCIEKTUBHBIC HANpaBIEHUs paldorT,
MOCBSILEHHBIX METOJIaM HUCCIEA0BaHUS U MPOEKTUPOBAHUS OCHOBHBIX CBOWCTB
MTOBEPXHOCTH;

— OCHOBHBIE TMOJAXOABI K  ONPEACIICHUIO IOBEPXHOCTHOM DJHEPIUM U
MOBEPXHOCTHOTO HATSKEHUS Ha pa3NIMUHbIX IpaHuIaxX pasfena ¢as;

— BO3MOXHOCTM W  OrPaHUYEHUS  COBPEMEHHOro  oOOpynoOBaHUS IS
AKCIEPUMEHTAIBHOTO ONPEAEIICHUS CBOMCTB PEajbHBIX TOBEPXHOCTEN;

— OCHOBHbIe HampaBieHuss pa3Butus Tteopun JJIOO wu obmactu ee
IMPUMEHUMOCTH JJI1 OLEHKH U IIPOTHO3UPOBAHUS CBOMCTB MOBEPXHOCTH.

Ymemn:

— TMPOBOJWUTH AHAIU3 HAYYHO-TEXHUYECKOW JUTEPATYpbl, MOCBSLICHHOMN
COBPEMEHHBIM TEOPETUYECKHM MOJAXOJAM M HKCIEPUMEHTAIbHBIM METOAAM
HCCIIEIOBAHUS CTPYKTYPBI U CBOMCTB OBEPXHOCTH;

— IUTAHUPOBATh JKCIIEPUMEHTAIbHBIC PAOOTHI ISl ONPEAENeHUS OCHOBHBIX
CBOMCTB IIOBEPXHOCTH;

— HCIOJNb30BaTh COBpPEMEHHbIE mpeacTaBieHuss teopun JJIDO nna ouneHku u
IIPOTHO3UPOBAHUS MOBEACHUS CHCTEM, HE COJEpKAIIUX JOMOJIHUTEIBHBIX
MOJIU(PHUKATOPOB ITOBEPXHOCTH.

Bnaoems:

— MeToAaMHu paboThl ¢ HAyYHO-TEXHUYECKOW, CIPABOYHOM JUTEPATypol H
AIIEKTPOHHO-OMOIMOTEYHBIMI  pecypcaMu JUII CaMOCTOSITEIBHOTO TOHCKA
Heo0X0auMoM MHPOPMAIIMU O TEOPETUUYECKHX M HAyYHO-HCCIIEOBATEIbCKUX
MOCTIDKEHUAX B TAHHOM 00JIaCTH 3HAHMIL,

— METOJAaMHU OMNPENEJICHUS. OCHOBHBIX CBOMCTB IIOBEPXHOCTH C YYETOM
BO3MOXKHOCTEH COBPEMEHHOT'0 000PYI0BaHUS;

— METOAaMH OLIEHKH W NPOTHO3UPOBAHUS MOBEJIECHUS CHUCTEM, HE COAEpPKAIINX
JOTIOTHUTEIBHBIX MOJU(PUKATOPOB TTOBEPXHOCTH.

3 Kpartkoe cogep:xaHue JUCUMILITHHbBI
Pazoen 1. Bzaumoceaspb mexnonocuieckux XapaKkmepucmuk no6epxXHoCmu meepovlix mevl
C UX KOUIOUOHO-XUMUYECKUMU CEOIICMEamu
TpeOoBanwusi, MpEAbSBIIEMbIE K TBEPIbIM TOBEPXHOCTSIM MaTepUalioB M HU3ACTUN B
PAa3JIMYHBIX OTPACISX HPOMBIIUIEHHOCTH. B3anMOCBS3b TEXHOJIOTMYECKHUX XapaKTEPUCTHK
MOBEPXHOCTU M3JEIUI C OCHOBHBIMU KOJUIOMAHO-XMMUYECKUMH CBOMCTBAMHU MaTEPHUAJIOB:
IIepeX0/l OT CBOWCTB MMOBEPXHOCTH U3JENHS K CBOMCTBAM MTOBEPXHOCTH MaTepHalia M Jajee K
XapaKTePUCTUKAM TMOBEPXHOCTHOTO ciosi. [IOBEpXHOCTHBIE SIBICHUS: aAre3wsi, aacopOuus,
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CMauyMBaHUE, »JJEKTPONOBEPXHOCTHBIE CBOMCTBA TBEPABIX TEJI, MU HX BIUSIHHE Ha
XapaKTepucTuKu u3nenusa. KpaTkuit 0030p METOJ0B HCCIIEOBAaHHS OCHOBHBIX KOJIJIOMIHO-
XUMHUYECKHX CBOMCTB MAaTEpUAJIOB.
Pazoen 2. Ilosepxnocmuasn ynepeus meepovix mei
[ToBepxHOCTHAsE SHeprus TBepAbIX Tel. Kiaccudukanus TMMOBEPXHOCTEH: WaealIbHAS,
aTOMapHO-YMCTas, peajbHas. MeTOoapl TMOJYyYEHHUs] AaTOMAPHO-YHUCTBIX MOBEPXHOCTEH.
CoBpeMeHHOE 000pYAOBaHUE Ul MOJYYEHHUS aTOMApHO-YHMCTBHIX MOBEpXHOCTEeH. PeanbHble
MIOBEPXHOCTU. METO bl OLIEHKH BEJIMYUHBI TOBEPXHOCTHOM 3HEPIUU TBEPJBIX TEI Ha OCHOBE
TEOPETHUUYECKUX U SKCIIEPUMEHTAIbHBIX TAHHBIX.
Pazoen 3. Cmauueanue uoeanvHvix U PeaibHbIX MEEPOLIX MeEl HCUOKOCMAMU
CmaunBaHue WJEATBHBIX M PEATbHBIX TBEPABIX TEN KUAKOCTAMU. MeToAbl MCCIIEeNOBAHUS
HIEPOXOBAaTOCTH MOBEPXHOCTU. BiMsHME MIEpOXOBATOCTH MOBEPXHOCTH HA IPOLECCHI
cMauuBaHus. ['eTeporeHHble MOBEPXHOCTU, BIUSHUE MPUPOJLI U Pa3MEPOB XUMHUYECKOU
HEOJTHOPOJAHOCTH Ha cmauuBaHue. OCOOEHHOCTH HSKCHEPUMEHTATIbHOIO OIpeaAeIeHUs
CBOMCTB I'€TEPOreHHBIX ITOBEPXHOCTEH. HEKOTOpbIle 3aKOHOMEPHOCTH YCIOBHO-XUMHUUYECKOTO
CMauyMBaHWs pacIUlaBaMM METAJUIOB M pacCIUIaBaMH  OKCHJIOB. OKCIEPUMEHTAJbHbIE H
TEOPETHUUYECKUE METOJIbI OLICHKU KPAEBBIX YIJIOB MPU CMAYMBAHUM TBEPABIX MOBEPXHOCTEH
pacriaBaMu.
Pazoen 4. Teopusa JI/I®O kaxk memoo oyeHKU U RPOCHO3UPOBCAHUA CEOUCIE NOBEPXHOCHU
OCHOBHBIE COCTaBJISIOIINAE PACKIMHUBAIOIIETO AABICHUS B COOTBETCTBHUU C COBPEMEHHBIMU
npencrasieHusiMu - teopun  JIJIPO. MonekynspHas COCTaBIAOMAsS PACKIMHUBAIOLIETO
JaBiaeHusa. MHUKpOCKONMYECKasi TEOPHUsl MOJIEKYJSIpHBIX cuil ['amakepa, MakpOCKOIHMYECKast
teopust Jludmmia. Pacder cinoxHOW KOHCTaHTHI |'aMakepa, 3aBUCUMOCTH €€ BEIHYUHBI OT
MPUPOILI JAUCTIEPCHON (a3l W JTUCTIEPCHOHHOW Cpelbl. DKCIEPUMEHTAIBHBIC METOIbI
omnpeneneHuss KOHCTaHThl ['amakepa. MoOHHO-35eKTpocTaTHyecKas (IJIEKTPOCTaTUYECKast)
COCTABJISIIOIIASl  PACKJIMHMBAIOLIEIO  JABJICHMS. YPAaBHEHUs I pacyeTa dHEPruu
ANEKTPOCTATUYECKOr0 B3aUMOJIECHCTBUS MEX1Y HACTUI[AMU PA3IUYHON MPUPOJIBI C YUETOM UX
¢dbopMBbl. DKCIIEpUMEHTANIbHBIE METObI OIpe/IeieHHs] BEIMUNH, HEOOXOIUMBIX ISl pacyeTa.
Bo3MoskHBIE cIOCOOBI pETyIUPOBAHMS 3JEKTPOCTATHUECKOTO B3aMMOACHCTBUS YaCTHIL ITyTEM
BBEACHUS DJEKTPOJUTOB U u3MeHeHuss pH naucnepcuonHoi cpenbl. CTpyKTypHas
COCTaBJISIIOIIAsl  pacKJIMHMBaromero nasieHus. CTpyKTypa COJBBAaTHBIX CJIOEB Ha
TUAPOPWIBHBIX UM TUAPO(GOOHBIX TMOBEPXHOCTSIX. BapuaHThl SHEPreTHYECKUX KPHUBBIX
B3auMoJecTBUs yacTull. [IporHosmpoBaHue NpPOIECCOB, MPOUCXOASIIUX B CHCTEME, Ha
OCHOBE aHAJIN3a NOTEHIIMAIBHBIX KPUBBIX.

OO611ee KOJTMYECTBO Pa3ALioB - 4.

4 O0bemM y4eOHOH AMCHMIIMHBI — BCE BUAbI y4eOHOW paboTbl, 3.6. U Yachl AJs
Tabnuier 0epyres u3 yueoHoro mrana (YII) u PITI.

O0BbeM JUCHUTIINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh JMCIUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,944 34 25,5
Jlexuun - - -
[Ipaktrueckue 3austus (113) 0,944 34 25,5
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesibHas padoTa 1,056 37,8 28,35
KonrtakTHas camoctosTenbHas pabora 0,2 0,15
1,056
CaMocCTOsITENIbHOE N3YUYEHUE PA3AEIOB IUCLUIIIMHBI 37,8 | 2835
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Bua konTpoJs:

IK3aMeH - - -

KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI - -

IToaroroBka K SK3aMeHy. - -

Bua uTOoroBoro KOHTpoJIsi: 3auér

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«I'pado-anauTHyecKue HCCAEAOBAHUSA COJICBBIX TEXHOJIOIHID)

1. Henb AUCHMIUIMHBI COCTOMT B CO3JaHWHM JJii OOYYArONIMXCS YCIOBHIA
NpUOOpeTEeHUsl 3HaHUM, YMEHUH, HABBIKOB U (hOPMUPOBAHUM HEOOXOJMMBIX KOMIIETEHIINH B
O6HaCTI/I TCOPHUU U MNPAKTUKHW MNPOMBIIIJICHHBIX HTPOHCCCOB COJICBBIX TEXHOJIOTUH H
MCIOJIb30BaHUE X PE3YJAbTATOB ISl OCYLIECTBIICHUS MPO(ECCHOHATBHOM e TENbHOCTH.

2.B pe3yabTare N3y4eHHs JMCUUILIAHBI 00y4alOUIMIACS MO MporpaMmme
MATUCTPATYPBhI J0JKEH:

Ob1aoamse CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[1K-3.1, I1K-4.1, [1K-4.2, T1K-4.3, TIK-5.1, I1K-5.3.

3namu:

— TEOPETUYECKHE OCHOBBI MOJIYUE€HUS HEOPTaHUUECKUX COJIeH U ynoOpeHui;
— CBOMCTBaA U TPEOOBaHMS K KQUECTBY ChIPbS U TOTOBBIX MPOIYKTOB;
— XUMHUYECKHE U KMHETUYECKHE 3aKOHOMEPHOCTH MPOLIECCOB COJIEBBIX TEXHOJIOTHUH;
— MPUHIMITE] (PU3UKO-XUMHUECKOTO aHAJIM3a PABHOBECHBIX JIMarpamm;
Ymems:
— HCIIOJIB30BaTh MCTOABI OIIPCACICHUA COCTaBa U CBOMICTB ChIpbd W TMNPOAYKTOB C€ro
nepepadoTKy;
— OCYHICCTBJIATH BBI60p TCXHOJIOTUU IOJYUCHUA OCHOBHBIX HPOAYKTOB HeopraHqucxoﬁ
XUMUH;
— QHAIM3UPOBATH B3aMMOCBS3b TEXHOJIOTUYECKUX MapaMeTpoB, d3PPEKTUBHOCTH Mpoiecca 1
KayecTBa BBITYCKAEMOW MPOTYKIUH;
— aHAJIU3UPOBATH U HHTEPIIPETUPOBATE IIOJIYYEHHBIE PE3YIbTATEL.
Braoems:
— MCTOAAaMU CPAaBHUTCIIBHOI'O aHaJIn3a HCOPTraHNYCCKUX BCIICCTB,
— METoZaMH rpauuecKkoro u300paxeHus TEXHOJOTHYECKUX MPOIIECCOB;
— MCTOAaMU TCOPCTHUYCCKOIO M ISKCHCPUMCHTAIIBHOTO HCCICAOBAHHUA TCXHOJIOTHYCCKUX
MPOLIECCOB TMPOU3BOJACTBA HEOPraHMYECKUX BEIIECTB M MAaTEPUAIOB C MPUMEHEHUEM
PaBHOBECHBIX JIHarPaMM.
3. Kparkoe conep:xaHue THCHUILINHBI

Pazgen 1. ®Du3nko-xuMHU4YecKue OCHOBbI U IPUMEHEHNE PABHOBECHBIX THATPAMM
PacTBOPUMOCTH B TEXHOJIOTHH COJIEBBIX NPOAYKTOB

Beenenue. Ilpunnumer rpadudeckoro anaims3a MPOIECCOB COJEBBIX TEXHOJOTHH IO
qyarpaMMaM  PaBHOBECHBIX COJIEBBIX cucTeM. CrnocoObl Tpaduueckoro H300paxeHus
MHOTOKOMIIOHEHTHBIX (3-Xx u 0osee) BOJHO-COJIEBBIX CHUCTEM, HKCIOJIb30BaHUE MeETO/a
BTOPUYHBIX MPOEKUUM. [IpUHIMIBI TOCTPOECHHUS HA AMAarpaMMmax pPacTBOPUMOCTH ITOJIHBIX
TEXHOJIOTMYECKHX IMKJIOB TMPOIECCOB TMoiydeHus: coneil. OmnpeneneHue TemrepaTypHO-
KOHICHTPAIIMUOHHBIX MapaMCTPOB ONTUMAJIIBHOTO BCACHHA IIPOLCCCOB, HOCTB.I[HﬁHBIﬁ u
o0umii pacyeT MaTepUaIbHBIX TOTOKOB.

Paznen 2. I'pado-aHanuruyecKkue HCCICJOBAHUS IMPOLECCOB MOJYYeHHUS
OCHOBHBIX y100peHM i U coJieil.
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[TocrnenoBareTbHO W CHCTEMAaTHYECKH PACCMATPHUBAIOTCS TEXHOJOTHYECKHUE IUKIIBI
NIPOM3BOJICTB OCHOBHBIX TPYII MHHEPAIBHBIX YIOOpEHHH ¥ HEKOTOPBIX conee (1o
JUarpaMMmaM COOTBETCTBYIOIUX CUCTEM):

- azotHele ynoOpenus: cynbdar ammonmst (NH3-H2SO4-H20O); HuTpar ammonwus
(ammuagnas cenutpa, NH3-HNO3-H>0); kapbamu (TT1aBHBIC CTaIUN);

-  KanuiiHble yHOOpeHWs: XJIOpHUJ Kainusg W3 CWIBBUHUTA H JPYTUX YA
ranyprudeckumu ~ Merogamu  (KCI-NaCl-H2O, KCI-MgClb-H20);  cynmbdar  kanus
Pa3IMYHBIMU CIIOCOOAMU;

- docdhopupie  ymoOpenms: mpoctoit  cymepdochar (CaO-P20s5-SO3-H20);
skcTpakimonHas (ochopnas kuciora (CaO-P20s5-SO3-H20); nBoitnou cynepdocdar (CaO-
P>05-H20);

-cioxHbeie  ymoopenus: HutpaT Kamusa (KCI-NaNOs3-H,O wu  KCI-HNOs-H20);
docharel ammonus (ammodoc, auammodoc, NH3z-P20s-H>0); mutpodocsr (CaO-N20S5-
P205-H20);

- HEKOTOpbIe conu: O6opa, Propa u ap. MO AUArpaMMaM COOTBETCTBYIOLIUX CHCTEM.

4 O0beM yueOHO# THCHUILINHBI

O0beM TUCHUTIJIMHBI
Bun yuyeOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,42 51 38,2
Jlexnn 0,94 34 254
[Tpaxtrueckue 3anstus (113) 0,48 17 12,8
CamocrosiTesibHas padoTa 3,58 129 96,8
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
3,58
CaMocTOsITENIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 128,6 | 96,5
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTeCTaIHs 36 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOoroBoro KOHTpoJIsi: JK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«TexHO0JI0THSI OCHOBHOT0 HEOPTraHMYECKOI0 CHHTE3a»

1. leap AMCUMIUIMHBI COCTOMT B TPHOOPETEHWH MArvCTpaHTaMH 3HAHWH, YMEHUH,
BIaJCHUA W (OPMHUPOBAHUM KOMIIETEHIIMHA B OOJACTH TEOPUU M MPAKTHKH OCHOBHOTO
HEOPraHMYECKOTO CHHTE3a M UCIOJIb30BaHUE UX pPE3YyJIbTaTOB B MpodeccHOHAIbHON
JACATCIIbHOCTH.
2. B pe3yabTaTe u3yuyeHHus TUCHMILUIMHBI 00y4YaIOIIUIiCA M0 MPOrpaMMe MarucTparypbl
JTOJIKEH:

Obaaoams crnenyomuMu  podeccHOHaNbHBIMU KOMIIETEHIUMSMU U UHAUKATOpaMH
UX JOCTUXCHUA:

[1K 4.1; [1K-4.2, T1K-4.3, [IK-5.1, T1K-5.2.

3HAThb:
n HAaY4YHBIC OCHOBBI TEXHOJIOTMH OCHOBHOI'O HCOPraHMYCCKOT'O CUHTE3A,
. TCOPCTUYCCKHUEC OCHOBELI MMOJIYUYCHHUS HCOPTraHNYCCKUX BCIICCTB,
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. MCXAaHU3Mbl OCHOBHBLIX HCOPTaHUYCCKUX peaKHHﬁ n Hux OGH.II/IC KHMHCTHYCCKHC

3aKOHOMEPHOCTH;

- OCHOBHBIE THIIBI U KOHCTPYKIHMH pPEAKTOPOB I IIPOBEACHHUS HEOPTaHUYECKHUX
peaKIuii;

- TEXHOJIOTUKO U O6H_II/IC MNPpUHOHUIBI OCYHICCTBJICHUA XHUMHYCCKUX MPOHCCCOB
OCHOBHOT'O HEOPTaHWYECKOTO CUHTE3a;

- pa3nuyHble CrOCcOObl peKyHepalyy W YTHIU3AIUH Ta30BbIX, XHIKUX W TBEPAbIX
OTXOJI0B IIPOU3BOCTBA HEOPTraHMYECKOT'O BEIIECTB;

YMETh:

. (dbopMynrpoBaTh 3a7jaul Hay4YHbIX HCCIIEAOBAaHUN Ha OCHOBE TEOPETUUYECKOTO aHAIM3a
1 OKCIICPUMCHTAJIbHBIX JAHHBIX;

. UCIIOJIb30BaTh METOJbl HCCIIEJIOBAHMUSI M OIpeNeieHHs] MapaMeTpoB IPOILECCOB
OCHOBHOTO HEOPTaHUYECKOTO CHHTE3a;

. aHAJIM3UPOBATh B3aMMOCBA3b TEXHOJOTMYECKUX MapaMeTpoB U 3¢ (HEeKTUBHOCTH
mpolecca U KauecTBO MPOIYKIUY;

. aHAIM3UPOBATh M 0000IIATh OMBIT OTECUYECTBECHHBIX M 3apyOCKHBIX (PUpM B 00OJacTu
OCHOBHOTO HEOPTaHUYECKOTO CUHTE3a;

. aHAJIM3UPOBATh PE3YIbTAThl SKCIIEPUMEHTOB U BBIMOIHITH pacyeThl MaTEPUATILHOTO U
DHEPreTHUECKOTo OaIaHCOoB;

BJIAJICTh:

- COBPCMCHHBIMU METOAaMHU Ka4€CTBCHHOT'O u KOJINYCCTBECHHOT'O aHaJnu3a
HEOPraHUYECKUX BEILECTB;

- COBpPCMCHHBIMU MCTOAAMU TCOPCTHUYCCKOI0 MW SKCIICPUMCHTAJIBHOI'O HCCICAOBAHUA
TEXHOJOTMYECKUX  IMPOLIECCOB  MPOM3BOACTBA HEOPraHMYECKHUX  BELIECTB U
MaTepUasoB;

. METOJIaMH  MaTE€MaTH4YEeCKOr0 MOJEIUPOBAHUS TEXHOJOTMUECKHUX MPOLECCOB U

UCMOJB30BaTh MX JUII  NPOCKTHPOBAHUS TEXHOJOTHUECKUX  allapaToB IO

IKCIEPUMEHTAIBHBIM JTAHHBIM;

. METOAAaMHU OCTPOCHUS U ONTUMH3ALNN TEXHOJIOTHYECKUX CXEM;
. METOAaMH aHaJTN3a ¥ TEXHOIKOHOMUYECKON ONTHMHU3AINU TEXHOIOTHISCKIX CXEM.
3. Kparkoe cogep:kanue TUCHUIIIHHBI

Pazgen 1. Pu3dnKo-XMMHYECKHE OCHOBbI COBPEMEHHBIX HEOPraHM4YeCKHX
TeXHOJIOTHIf M CHHTE3 OCHOBHBIX HEOPTaHMYeCKUX MPOAYKTOB

[Iporecchl paszmeneHus: BO3AyXa, NPUPOJHOTO M KOKCOBOTO Tra3a KpPUOTECHHBIM
METOZIOM C I[eJbI0 TMOJy4eHHsS KHCJIOpOJAa, a30Ta, peAKHUX Ta30oB, BOIOpOIA U
a30TOBOJIOpOHON cMecu. CHHTE3 HEOPraHMYECKUX BELIeCTB Ha 0a3e ra3000pa3HOTO ChHIPHS:
a3oTa, KHCIOpOJa, MeTaHa, MOHOOKCHIA YIJIepoAa, BOJOpPOJAa W JPYTUX Ta3oB.
TepMoauHaMU4Yeckre OCHOBBI TOJYYEHHUS YMEPEHHOro W TiayOokoro xomona. ['mybGokoe
OXJIXJICHUE — caMasi MOJIOAAst OTPACIh XOJIOIMIBHOW TEXHUKH.

OU3NKO-XMUMUYECKHE OCHOBBI KAaTAIUTUYECKUX, aJJCOPOIIMOHHBIX, a0COPOLMOHHBIX U
MeMOpPaHHBIX METOJIOB OYHCTKU U pa3AciICHHS Ta30B.

BnusiHre TeXHOIOTMUECKUX mapaMeTpoB Ha 3(pPEeKTUBHOCTD OUUCTKH U Pa3JICICHUSI.

Heoprannyeckue CHHTE3bI Ha OCHOBE Fa30BOI0 CHIPbS

Tenneniuu noBbieHus d(H(HEKTUBHOCTH aMMHAYHBIX MPOU3BOACTB. OCOOCHHOCTH
arperaToB TPEThETO TIOKOJICHUS TIPU TIOJYYCHWH aMMHaka. HampaBieHue TEXHOJIOTHU
KaTaJIn3aTOPOB aMMHAYHOT'O IPOM3BOJICTBA.

OOUIHOCTh TEXHOJIOTHH aMMHaKa M MeTaHoJIa. DU3UKO-XMMHUYECKHE OCHOBBI CHHTE3a
metanona. Karanuszaropel cMHTE3a, MX CBOMCTBa M MeTOAblI MoiydeHusi. CHcTeMbl CHHTE3a
metaHona. [lomydenue n3o0yruinoBoro crmpra. [Iporecc mpon3BoaACcTBa METaHOJIA M CITUPTOB
C, — C4 HA OCHOBE NMPUPOAHOTO raza. OKUCIUTENbHBIN TUPOJIU3 METAHA.
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MonepHu3anus TEXHOJIOTMH a30THOM KUCIOTHL. [IpMHIMIBI OpraHu3ai TEXHOJIOTUN
U IIyTU MHTEHCU(DUKAIIMN CEPHOKHCIOTHOTO IPOU3BOICTBA.

Paznen 2. HayuyHble OCHOBbI TNEpPCIEKTHBHBIX TexHosorui. Pemenune
IKO0JOTHYEeCKHUX MPodJieM.

[lepcneKTUBHBIE METOABI TOJIYYECHHS TEXHOJIIOTMYECKUX Ta30B M KiacCU(UKaIUL
OCHOBHBIX IPOLECCOB XWMHUYECKONW TEXHOJOTMU. AJBTEPHATHUBHBIE METOABI Ppa3/JeiICHUs
BO3/1yXa, OOJACTM WCIOJb30BaHUS TOJTY4aeMbIX Ta3oB. CBS3b pPa3BUTHUSA KPHOTCHHOU
TEXHOJIOTMM C MPOTPECCOM HOBBIX OTPaciied MPOMBIIUIEHHOCTH, IIUPOKOE HMCIOJIb30BaHUE
IPOAYKTOB pa3felieHus BO3[yXa, MPUPOJHOTO ra3a M pas3jIMYHbIX Ta30BbIX CMeceil B
XUMUYECKOM, METAJUTyprU4ecKOd W JAPYTHX OTpacisX MNPOMBIIUIEHHOCTH. Mcnonb3oBaHue
Temneparyp xuakoro Bogopona (20,4 K) u sxunkoro remust (4,2K) B BBICOKOTEXHOJIOTHYHBIX
OTpaCsAX MPOMBIIUIEHHOCTH.

OCHOBHBIE CTpaTernd MOJCPHU3AINH AMMHAYHBIX MPOU3BOJACTB (paguKkaabHas U
TOYEYHAasl) C LENbI0 MOBBIIIEHUS TEXHUYECKOIO paHTra POCCHICKMX arperaroB B MHUPOBOI
kinaccupukanuy. Pa3paboTka KOHIENMIMM HOBOTO amMMHMayHoro arperara. Cucrema
«Tangem». Pa3pabaTbiBaeMble TEXHOJIOTUN W 3aKJIaJKa MPUHIIMIIOB MUHUMHU3AIUU BPEIHBIX
BBIOPOCOB. [IpHHITUITBI KOJIOTUYECKOM TOJIEPAHTHOCTH TEXHOJIOTHYECKUX YCTaHOBOK.

CoBpemMeHHbIE TEHIEHIIMM Pa3BUTHUSI MPOU3BOJICTBA CEPHOU KHUCIOTHI B Poccuu u 3a
pyOexxoM. YcoBepIIEHCTBOBaHHBIE CXEMbl NepepadoTku mupura — paspadorku HUYUO,
bupmbr  Monsanto (CHIA). Moxkpsenii katamm3 KA. Bonokaucteie QuibTpel u
ANIEKTPOGUIBTPHI JIs1 CHU)KEHUS BPEIHBIX BEIOPOCOB B aTMOCHEpY.

[IpoGnembl 3arpsi3HEHUs OKpY’Kalolled cpeibl B IMPOU3BOJACTBE HEOPraHMYECKHX
BELIECTB U IIyTHU UX PELICHMUS.

Paszgen 3. DJHeprocOeperaromue TeXHOJOTHYECKHE CXeMbl. AmNnaparypHoe
oopMIIeHHE COBPEMEHHBIX TeXHOJIOTHIA.

OKCepreTUYeCcKil aHAJIU3 U €r0 OCHOBHBIE AIeMEHThL. CTeNeHb TEPMOJUHAMUYECKOTO
COBEpLIEHCTBA XMMUKO-TEXHOJIOTMYECKUX ITpoLieccoB. Pacuer skceprun. Mi3mMeHenune
9KCEPTUU B XMMHKO-TEXHOJIOTMUECKUX Tpoleccax. DKcepreTudeckuii ko3ppuiment
IIOJIE3HOTO AckicTBus. IloTepu skceprum.

TepMoaMHaMyKa KOHBEPCHM HOPUPOJHOTO ra3a yIJIepoJa BOJSHBIM MapoOM M KHCIOPOIOM.
PaBHOBecue KOHBepCcMM MeTaHa. TepMOIMHAMHUYECKUI aHANU3 pa3IMYHBIX CIIOCOOOB
koHBepcuu. KoHBepcusi B TpyOuaThIX Mevax U MIAXTHBIX peakTopax. THMbl TpyOUaThixX mneyeit
U IIaXTHBIX peakTopoB. Komrmpeccopsl, aacopOepsl M Jpyroe o0OpyaoBaHHe OJIOKOB
pudopmunra.

TepMoanHaMHUYECKHUE OCHOBBI CHHTE3a amMMmHaka. AHanu3 3()(HEKTUBHOCTH MPOMBIIIIEHHBIX
CXEM IPOM3BOJCTBA CUHTETHMYECKOrO0 aMMHaka. ONTUMaJIbHBIN pacXxoj ChIpbsl U TOILJIMBA B
SHEPrOTEXHOJIOTMYECKUX  cXemaX. llepcrnekTuBbl  pa3BUTUSA  DHEPrOTEXHOJIOTMH B
IPOM3BOJICTBE aMMHUaKa. ArnmapaTypHoe 0()OpMIIEHHUE MPOLIECCa B COBPEMEHHBIX CXeMaXx.
Tepmomnuamuueckass  d(hGdEKTUBHOCT, MHTeHcHbuKammu  npoiieccos  THB. Meroast
CHIDKEHHSI TEPMOJMHAMUYECKON HEOOpaTMMOCTH XUMHKO-TEXHOJOTHUECKUX IPOLECCOB U
SKOHOMHUH SHEPTeTHUECKUX U MaTepUAIbHBIX PECYPCOB IIPHU UX MTPOBEACHHH.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM THCHHUILIHHBI
Bun yueOHo# padoThI Axan. | Actp.
3E
q, q,
O01mas Tpy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,42 51,0 38,2
Jlexmm 0,94 34 25,5
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[Ipaktrueckue 3austus (I113) 0,47 17 12,7

CamocTosiTesbHasi padora 2,57 92,6 69,4
KonTakTHas camocrosiTenbHas paboTa 0.4 0.3
(AmmK u3 VII ons 3au / 3au4 c oy.) ’ ’
CaMocTosiTenbHOE U3YUCHUE PA3ACTOB TUCIUIUTHHEI (U1u Opyeue pazp

BUOBL CAMOCOSMENLHOU PAOOMbL) pap | pap
Bua uTOoroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTanuA padoyeil NpPOrpaMmbl AUCHUNIHMHBI
«IIpombinIeHHBbIE aACOPOLMOHHBIE MPOLECCHl B HEOPTAHNYECKOH TeXHOJI0T UM

1 Ieap AMCUMNIMHBI COCTOUT B NMPUOOPETEHUH MAruCTpaHTaMU 3HAHHUHA, YMEHHH,
BJaIeHUN U (OPMHUPOBAHUHM KOMIIETEHLUH B 0OJACTH TEOPUM U MPAKTUKU MMPOMBIILIIEHHBIX
aZCOpOLIMOHHBIX TPOIECCOB M UCIOIB30BaHHWE WX PE3ydbTaTOB B MpodeccHOHAIBHON
NEeSITeIbHOCTH.

2 MW3yyeHue JAUCHUILUIMHBI HAMPABJIE€HO HA NpHOOPeTeHHE CJEAYIOIIHX
KOMIIEeTeHI U 1 HHIAMKATOPOB HUX 0CTHKEHUSI:

1IK-3, IIK-3.1, [IK-4, IIK-4.1, [IK-4.2.; I[IK-5, IIK-5.1, [IK-5.2.

B pe3ynbrare u3yueHus: AUCUUILTUHBI CTYJAECHT MarucTpaTyphl JOJIKEH:

3namo:

— Hay4YHBIC OCHOBBI MPOMBIIIICHHBIX aJICOPOIIMOHHBIX MTPOIIECCOB;

— 0a3oBble TEXHOJIOTUU AACOPOLMOHHONW OYMCTKH Ta30B U JKHIKOCTEH W pasleicHHs
ra30BEIX CMECEH;

—  0a30BbIC TEXHOJIOTHH 00€3BPEKUBAHUS TA30BBIX BEIOPOCOB aICOPOIIMOHHBIM METOJIOM;

— OCHOBHOE 000OpYJOBaHHME U MPUMEHseMble aJACOPOEHTHI JIJIsl PElIeHHs MOCTaBICHHBIX
3a/1a4 B 00JIaCTH a/ICOPOIIMOHHBIX TEXHOIOTHIA,

—  TEOpEeTHYECKHE OCHOBBI NMPOEKTUPOBAHUS, BBIOOp aIcOpOEHTOB M 000OpYyIOBaHUS IS
OUMCTKHU T'a30B U KUAKOCTEH U pa3/ielIeHHs] Ta30BbIX CMecel afcOpOLIMOHHBIM METOIOM;
Ymemo:

— TPUMEHATH COBPEMEHHBIC TEXHOJIOTMH W O0OpYyIOBaHHWE JUIsi PEIICHUS BOMPOCOB
OUMCTKHA Ta30B WM JKUJIKUX Cpel W pa3[eleHHUs Ta30BBIX CMECE aacopOIIMOHHBIM
METOJIOM;

—  TNpPUMEHATh COBPEMEHHBbIE TEXHOJOTMHM U o0opyaoBaHuWe Js  obecrieueHus
IKOJIOTHYECKOH 0€30MacHOCTH;

—  BBINOJIHATH pPacdeThl MATEPUAILHOTO M JHEPreTUYECKOro OaJaHCOB aaCcOpPOIMOHHBIX
YCTaHOBOK;

— ToadupaTh COBPEMEHHOE OCHOBHOE O0OPYIOBAHHME U KOMILIEKTHI BCIIOMOTaTEIbHOIO
o0opymoBaHusl ISl KOMIUIEKTOBAHUS aJICOPOIIMOHHBIX YCTAaHOBOK [IJISi OYUCTKH H
pazlieNeHus ra3os;

— WCIOJB30BaTh OMBIT 3apyOexHBIX (GUPM 1O pa3paboTKe W  IKCIUTyaTalluu
a7cOpOLIMOHHBIX YCTAHOBOK;

Braoemw:

— COBpPEMEHHBIMH METOJIaMU OLIEHKH XapaKTepUCTHUK MPUMEHSEMbIX aJCcOpOEHTOB,
MIPOLIECCOB U alMapaToB AJIs PEIICHUS BOMPOCOB OUMCTKH U Pa3/IeICHUS Ta30B;

— COBPEMECHHBIMH METOJaMH OIEHKH YHCTOTHI Ta30B, CTENEHU OYHCTKH Ta30BbBIX
MMOTOKOB;

0a3aMu JaHHBIX 10 TT01I00pY 000PYIOBaAHUS.

3. O0beM AMCHHMILVINHBI U BUIbI Y4eOHOH padoThl
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O0beM TUCHMILINHBI
Bun yueOHo# padoThI Axax, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 5 180 135
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,43 514 38,6
Jlexym 0,94 34 25,4
[Ipaktrueckue 3austus (113) 0,47 17 12,7
Jlabopartopusie padots (JIP) - - -
CamocrosiTesibHas padoTa 3,57 128.,6 96,4
KonrakTtHas camoctosrenbHas padota (AmmK uz VII ona 3au / 0.4 03
3a4 c oy.) ’ ’
pasp
CaMocTosiTeTbHOE U3YUCHUE PA3AeTIOB TUCIUIUTHHEI (U1u Opyeue
. pasp | pasp

BUOBL CAMOCOSMENLHOU PAOOMbL)
Bua konTpoJs:
JK3ameH (eciu npedycmompen YII) - - -
KonTakTHas paboTa — MpOMeKyTOUHAS ATTECTAIHS - -
IToaroroBka K AK3aMeHy. - -
Buja HTOrOBOro KOHTpOJIA: 3a4er c oneHkoM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«TexHoJ10rHsi NPOIAYKTOB TOHKOI'0 HEOPTAHUYECKOI0 CHHTE3a, YHCTHIX BEIeCTB U PEAKTHBOB)

1. Heab AMCHUNJIMHBLI PACIIUPEHUE W YriayOJeHWE 3HAHWK M TMPAKTHUYECKUX HABBIKOB
00yJaromUXCsl 110 HAMPABICHUIO MaTUCTPATypPhl B 00JIACTH TEXHOJIOTHH MPOTYKTOB TOHKOTO
HEOPraHWYECKOT0 CUHTE3a, YUCTHIX BEIIECTB U PEAKTUBOB.
2. B pe3yJbTaTe M3y4YeHUs1 AUCHUILINHBI 00y4al0MIACA 0 MPOrpaMMe MAaruCTpaTyphbl
JOJIKEH :

Ob1aoams CIeNYIOMUMA KOMIETCHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

IIK-3.1; IIK-4.1; IIK-4.2; IIK-4.3; IIK-5.1; IIK-5.2.

Buame:

- pOJib M 3HAYEHUE MPOAYKTOB TOHKOIO HEOPraHMYECKOrO0 CHHTE3a B CO3JaHHH
7 (HEKTUBHBIX TEXHUYECKUX MAaTEPUATIOB MHOTOIICIIEBOTO HA3HAYCHHS,

- KJIacCH(UKAIHMIO M XapaKTepHbIE OCOOCHHOCTH METOJIOB CHHTE3a HEOPTaHWYECKUX
COCIMHEHUH C 3aJJaHHBIMHU COCTaBOM M CBOMCTBAMM;

- - TpebOBaHUA K MPOJIYKTaM TOHKOTO HEOPTaHUYECKOTO CUHTE3a, YUCTHIM BEIIECTBAM
U peaKkTHBaM, UX KJIacCU(DUKAIIHIO;

- (PUBHKO-XUMHYECKHE OCHOBBI MTPOM3BOJICTBA MPOJYKTOB TOHKOTO HEOPTAaHHUYECKOTO
CHUHTE3a U PEAKTHUBOB;

- TEXHOJIOTMYECKHE CXEMbl TMOJY4YEHUSI MPOAYKTOB TOHKOTO HEOPTraHHUYECKOIo
CUHTE3Q;

- OJKOHOMHMYECKHE | SKOJIOTHYECKHE TPOOJIeMbl TMPOM3BOJACTBA W TMYTH HX
YMEHBIIECHUS.

Ymemn:

- OLIEHUBATh U BBIOMPATH CIIOCOOBI MOTYYCHHS TMPOAYKTOB C KOMILJIEKCOM 3aJaHHBIX
CBOMCTB;

- aHaTU3HUPOBATHh B3aWMOCBI3b TEXHOJOTHYECKHX MapameTpoB ¢ 3(PPEKTUBHOCTHIO
MpoIecca U KAYeCTBOM MPOTYKIINH;

- BBIIOJHATH PACYEThl KOJIWMYECTBEHHBIX COOTHOLUEHHM MEXIy KOMIIOHEHTAMH
HayaJbHBIX U KOHEUHBIX MPOAYKTOB, OMPEACIIATh PACXOJHbIE HOPMBI PEAreHTOB M BBIXOJA
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IIEJIEBOTO MPOAYKTA MPOU3BOJICTBA, B OCHOBE KOTOPOTO JIEKAT (PU3UUECKUE MPOLIECCHI;

- IPOBOJMTH AHAIU3 COCTaBa IMPOLYKTOB Ha COJEP/KaHUE OCHOBHBIX KOMIIOHEHTOB
METOJIaMH aHAJIMTUYECKONW XUMUH;

- NPUMEHATh NPUOOPETEHHBIE TEOPETHUUECKUE 3HAHMS M IPAKTUYECKHE HABBIKH B
npodecCHOHATBLHOM 1eATENFHOCTH JUIS PEIICHHSI KOHKPETHBIX HAYUYHO-TEXHUYECKUX 3a/1a4.

Braoemy:

- OCHOBHBIMHU HaBBIKaMHU pabOTHI C MPOIYKTaMU TOHKOTO HEOPTaHWYECKOIO CHHTE3a,
peakTUBaMU U 0CO00 YHCTHIMHU BEILIECTBAMU;

- YMEHHMEM KOPPEKTHO CTaBUTh M pPELIaTh 3aJadyM IO IOJYYEHUIO U NPUMEHEHHIO
IIPOAYKTOB TOHKOTO HEOPraHMYECKOI0 CUHTE3a, YACTBIX BEIIECTB U PEAKTHBOB;

- METOAAMM  TEOPETHYECKOr0 U OKCIEPUMEHTAJIBHOIO  UCCIIECIOBAHUS
TE€XHOJIOTHYECKHUX IIPOLECCOB UX MOIYYCHMS;

- HaBBIKAMHU ITOCTPOEHUS U TEXHUKO-DKOHOMUYECKOW ONTUMHU3ALUU TEXHOJIOTHUECKOM
CXEMBI;

- METOZAaMH OIIPEACIICHHs] KaueCcTBa MPOAYKTOB TOHKOI'O HEOPraHUYECKOIO CUHTE3A,
YHUCTBIX BEIECTB U PEAKTUBOB.
3. Kparkoe conep:kanue IHCIUNIHHBI

Bseoenue 6 mexnono2uto npooykmog moHKO20 HeOp2aHu4yecKko20 CUHmMe3d, YUCMbIX
gewjecme u peaKkmueos

OOuue cBeaeHus U Ki1accupUKaLUs MPOTYKTOB TOHKOIO HEOPraHWYECKOro CHHTE3a,
YHCTHIX BEIIECTB M peakTuBOB. HomeHkmaTypa u obmactu ux norpebienusi. Mcropus,
COBPEMEHHOE COCTOSIHUE W IIEPCIECKTUBBI DPA3BUTHUSA IPOU3BOJACTBA INPOAYKTOB TOHKOTO
HEOPraHWYECKOr0 CHHTE3a, YHCTBIX BEIIECTB M peakTUBOB B Poccuiickoit dexpepanuu,
ctpanax CHI' m 3a pyOexxom. OpraHuzamusi TpOU3BOJACTBA. 3aJaud OTPACIH B YCKOPECHUH
Hay4HO-TEXHUYECKOT0 IIporpecca.

Pasoen 1. Hayunvie ocHo8bl mexHOIO2UU NONYYEHUS NPOOYKMOG MOHKO20
HeOp2anuyecKko2o cunmesa

OOme cBeneHMsT M OCHOBHBIE IOHATHA O 4ucToTe BemecTBa. Kiaccubukanus
BEILECTB II0 CTENEHU 4UCTOThL. PopMbl mpumeced. Hopmuposanue npumeceil. BrusiHue
MpUMECce Ha CBOMCTBA BelIECTB. VICTOYHMKHU MpPUMECEH B YMCTOM BEIIECTBE. XHUMUUYECKUH,
(a30BBIi cOCTaB, MUCIEPCHOCTh HEOPraHMYECKUX coeAuHeHui. duszmueckue U (PU3MKO-
XUMHUYECKHE CBOMCTBA HEOPraHUYECKHX COCOUHEHMNM. TEXHHYECKHME XapaKTEpUCTUKH U
JKCIUTyaTallMOHHBIE CBOMCTBA HEOPIaHMYECKUX IPOAYKTOB LIEJIEBOIO  HA3HAYCHHUS.
B3auMocBsI3p  MeXJy CHOCOOOM, YCIOBHMSMM IIOJYYEHHUs, COCTAaBOM M CBOMCTBaMHU
NOJy4aeMbIX NPOIYKTOB. OCOOEHHOCTH IPOU3BOACTBA M KOHTPOJS IMPOJYKTOB TOHKOIO
HEOPraHMYECKOT0 CHHTE3a, YACTHIX BEIIECTB M PeakTUBOB. OCOOCHHOCTH MPOEKTUPOBAHMS,
9KCIUTyaTallud M ONTHMHU3alUMU TNPOU3BOACTB. ['MOKME aBTOMAaTU3MPOBAHHBIE CHCTEMBI.
XpaHeHME M TpPaHCHOPTUPOBaHME NPOAYKTOB. ChIppeBas, HHEPreTHUYECKas W Jpyrue
COCTaBJIAIOLIME  CEOECTOMMOCTH  HPOAYKIUH TOHKOIO  HEOPraHWYECKOro  CHHTE3a.
DKosoruyeckre mpo0iaeMbl MPOU3BOJACTBA. [IyTH CHMKEHHS KOJIMYEeCTBA OTXO0JI0B, BBIOPOCOB
Y CTOYHBIX BOJ.

Paszoen 2. Pecypco-, snepeocbepezaiowjue mexnono2uu noayieHus QyHKYUOHANIbHbIX
Heop2aHuyecKux nPoOyKmoe ¢ 3a0AHHbIMU CBOUCMEAMU U PYHKYUAMU

OOurre cBeneHUsI U TEOPETHUECKUE OCHOBBI TexHojoruu. Kiaccudukanus meronoB
TEXHOJIOTUM TOHKOI'O HEOPraHWYECKOro cHHTe3a. PU3MKO-XMMHMUYECKHE acleKThl BbIOOpa
Merona cuHTe3a. llonmydyeHue pacTBOPUMBIX KPUCTAIUIMYECKUX coequHeHHH. OcoOeHHOCTH
IPOLIECCOB  3apOXkJeHUs HOBOH (pa3zpl. XapaKTEpUCTHKA IPOLIECCOB KPHCTAIU3ALMH,
XUMUYECKOIO OCAXKIEHUs U3 pacTBOpoB. llomydeHne TpyaHOPACTBOPUMBIX COCAVMHEHUIN
croco0aMM XMMHUYECKOro ocaxkaeHus. [loHsTHe o cucTteme Ocaliok — MAaTOYHBIA pacTBOP.
[IpaBuiio ocaxzaeHuss TPyAHOPACTBOPUMBIX ocankoB BelimapHa u TaHaHaeBa. XMMHYECKOE
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3arps3HEHUE 0CaAKOB. THIBI coocakaeHHs mpumeceil: ancopOuus, okkimos3us. [lomyyenue
HEOPraHMYECKUX TMPOAYKTOB JUISI BBICOKOTEXHOJIOTMYHBIX HAlpaBiIeHHUM: (QOTOHHKA,
CEHCOpPUKA, CHUHTPOHMKA, KaTajdu3 U MUKPOIJIEKTpOHUKA. Heopranuueckue matepualibl AJis
TOKOMPOBOJAIIMX MPO3payHbIX MOKpbITHH. CrHocoObl CO3[aHHUS  HAaHOCTPYKTYPHBIX
HEOPTraHWYECKUX IUICHOK. OJJIEKTPOXMMUYECKHE METOAbl CHHTE€3a HEOPTaHMYECKUX
MPOJYKTOB TOHKOM XUMHYECKONW TEXHOJIOrnu. OU3NKO-XUMUYECKHE OCHOBBI CHHTE3a
COCIMHEHUN C HecTexeoMeTpudeckuM coctaBoM. Co3naHue (POTOAKTHBHBIX MATEPUAJIOB C
HIMPOKUM CIIEKTPOM INOIJIOIIEHHUS] Ha OCHOBE AUOKcHJAa TUTaHAa. CHHTE3 HEOPraHMYECKUX
COCIMHEHUH B CIIEIUAIBHBIX CpPelax.

Paszoen 3. Texnonoeus uucmoix ewjecms u peakmugos

CoenMHeHUs peaKTUBHON KBATM(HUKAIIMN U 0CO00 YHCTHIC BElIeCTBA. TeopeTndecKue
OCHOBBI OYHCTKH BEIIECTB U Kiaccupukamnus MerofoB ounctku. Kosdduuuent pazaeneHus
(pactpenenenus) npuMeceil. XMMUYECKHEe METOIbI OYMCTKH BemecTB. OYNCTKA OCAKICHUEM
OCHOBHOro BemiecTBa. OUHMCTKa C MEPEBOJOM NMPHUMECH M OCHOBHOI'O BEIIECTBA B Ta30BYIO
dazy. Tamorenumneiii wmeton. [wmmpumneiii meron. OuucTka € HCMIONIH30BAHUEM
3JIEMEHTOPTaHUYECKUX coeauHeHni. KapOOHUIbHBIN MeToA. XWMHUUYECKHE TPaHCIOPTHHIE
peakiuu.  DOUBMKO-XMMHUYECKHE  METOAbl  OYUCTKM  BEWIECTB.  JIMCTUIUISAIIMOHHBIE
(pexTudhUKAIIMOHHBIC) METO/IbI OYHCTKH HEOPTraHUYECKHUX COCTMHCHUI.
Kpucrannuzauronnsle  metonbl. Kpucramimszanums Y3 pacTBOPOB W PacIUIaBOB.
@pakIMOHUPOBAHKUE MpPUMECEH B Mpoleccax Kpuctaumzanuu. OCHOBHBIE MOKa3aTeau M
3aKOHOMEPHOCTH  (DpaKIMOHHPOBAHMS. DKCTPAKIMOHHBIE MeTonbsl.  Kmaccuduxarms
SKCTPAareHTOB. OJKCTPAaKI[MOHHBIE CHUCTEMBbl i1 OYMCTKM HEOPTraHWYECKHX BELIECTB.
AncopburonHbie  MeToqbl. OCHOBHBIE 3aKOHOMEPHOCTH M OCOOEHHOCTH  aJcopOIuu
npuMecel W3 rasos, MapoB, pacTBopoB. Haubonee pacmnpocTpaHeHHbIE THUIBI COPOEHTOB B
TEXHOJIOTUM  TIONYyYCHUS  HEOPTaHWYECKUX  BEIIECTB  PEaKTUBHOM  KBaTU(UKAIIHU.
XpomaTtorpaduyeckuii MeTOJ TIOJTY4YEHHUsT YHCTBIX BemecTB. OHOOOMEHHBIN MeTo
MOJTyYEHUs] YUCTHIX BemiecTB. [lomydeHne MOHUTOB. DJICKTPOXMMHYECKHE U MEMOpaHHBIE
METO/bI PA3JEICHHUS U OUYUCTKH KUJIKUX U Ta30BbIX CPE.

4 O0beM yueOHOH THCHUILINHBI

O0beM JUCHUILTHHBI
Bun yueOHo# padoThI Axax | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,43 51,4 38,6
Jlexnn 0,95 34 26,6
[Tpaktrueckue 3ansatus (113) 0,48 17 12
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKU 0,48 17 12
CamocTosiTesibHasi padora 1,57 57 69,4
KonTakTHas camocrositensHas paboTa 0,2 0,15
1,57
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 56,8 69,25
Bua konTpoJs: JK3aMeH
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTeCTaIHs 0,01 0,4 0,2
IToaroroBka Kk sK3aMeHY 0,99 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: IK3aMeH
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5.3 IncuunauHbI 4acTH, GOpMHUPYEeMOil y4aCTHUKAMHU 00pa30BaTe/bHBIX OTHOIICHHUIT
(IMCHMILIHHBI IO BHIOOPY)

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«I'eTeporeHHoO-KaTAJIUTHYECKHE MPOLECCHD)

1.Ileap AMCUMIUIMHBI — TMPHOOpPETEHHWE MAruCTpaHTaMU 3HAHWN, YMEHMH, BIAJICHUN H
(dbopMUPOBaHUN KOMIETEHIIMI B 00JaCTH TEOPUU U MPAKTUKU T€TEPOreHHO-KATATUTUYECKUX
MPOIIECCOB TEXHOJOTUU HEOPTaHWYECKUX BEIIECTB, M IMPUMEHEHHUE WX pe3yJbTaTOB B
npohecCuoHaNBHOM NeSTEIbHOCTH.
2.B pe3yabTaTe H3y4eHHUs] JTUCHUILINHBI 00y4aIOIIHiics MO MPOrpaMMe MarucTpaTypbl
JAOJIAKEH:
Obnaoams cnepyroummu kommereniusmu: [1K-3.1; TTIK-3.2; TIK-4.1; I[1K—4.3; TIK-

5.3.
3nameo:
- OCHOBHBIE KaTAIUTUYECKUE MPOIECCHl TEXHOJIOTUN HEOPTaHUYECKUX BEILECTB;
- MEXaHU3MBbI KaTATUTUYECKUX PEAKINI U UX 00IMe KHHETUIECKIE 3aKOHOMEPHOCTH;
- CTallMOHAPHBIN U KBa3UCTALIMOHAPHBIN PEXUMBI PA0OTHI KaTaIU3aToPa;
- MAKPOKHHETHKA KaTaTUTHUYECKHUX TIPOIIECCOB;
- METO/Ibl CHHTE3a KaTaJlu3aTopoB;
- COBpEMEHHBICE METOJABl XapaKTepU3allMh KaTaJu3aTOpOB: PEHTTreHO(a30BBIA aHAIH3,
peHTreHodIyopecueHTHBIN aHau3, PEHTTeHO(POTORIEKTPOHHAS CHEKTPOCKOMUS,
anekTpoHHast Mukpockonus, EXAFS, XANES;
- ¢pu3HYeCcKue METOIBI UCCIICIOBAaHNSI KWHETUKH PeaKIui in situ.
Ymemn:
- IPUMEHSATH METOJIbl UACHTU(PUKAIINHN KAaTaIN3aTOPOB;
- ONpeJIeICHNe KHHETUYECKUX MapaMeTPOB KaTATUTUIECKUX MPOIIECCOB;
- QHAJIM3UPOBAThH B3aMMOCBSI3b TEXHOJOTHYECKUX MapaMeTpoB U 3PGEKTUBHOCTH Mpolecca U
KauyecTBa MPOAYKIIUU;
- IPOBOJUTH SKCIIEPUMEHTHI IO 33/IaHHBIM METOIUKaM;
- aHAJIM3UPOBATH M 0000IIATh PE3yNIbTAThl IKCIIEPUMEHTOB
Braoemy:
- METOJJaMH TE€OPETHYECKOTO UCCIICIOBAHMS T€TePOreHHO-KATaTUTHUECKUX TEXHOIOTHUECKUX
MPOLIECCOB NMPOU3BO/ICTBA HEOPIAHUYECKUX BEIIECTB U MAaTEpUAIOB;
- METO/IaMHU UCCIIEOBAaHUS KHHETUKU T€TePOreHHO-KaTaTUTUYECKUX MPOLIECCOB.
3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI

Pa3nen 1. Teopernmueckue OCHOBbI Kartaau3a. Vcropudeckuii 0030p OCHOBHBIX
JMOCTIDKEHWH KaTanmu3a B OONACTH TEXHOJIIOTMM HEOPraHWYeCKHX BemlecTB. Pomb
KaTaJUTHUYECKUX TPOIECCOB B pPa3BUTUM XHUMHUYECKOM U HedrenepepadbaTbIBaromeit
OPOMBINUICHHOCTH.  OCHOBHBIE ~ CTaAWHM  TeTEPOTCHHO-KATAIMTUYECKOrO0  Ipoliecca.
®dusnueckass agcopoumsa. AncopOuuss Ha HEOJHOPOJHON TIOBEPXHOCTH. XEMOCOpPOIIHs.
Kputepun paznuuust ¢uznyeckoid m xumuyeckor azacopOuuu. [lecopOuus. Peakunonnas
CIIOCOOHOCTh ~ TOBEPXHOCTH.  KuHeTHKa  reTeporeHHO-KaTAIUTUYECKUX  peakIuil.
Omnpenenenne akTuBHOCTH, unciaa 06oporoB (TOF), cenekTuBHOCTH, 3IEMEHTApHOTO aKTa,
Mapuipyra peakuu. CTallMOHApHBIA W KBa3UCTAllMOHAPHBIA  PEXKUMBI  KaTalu3a.
JleHTMIOpOBCKasi KHHETHKA KaTaTUTHUECKUX peakuuid. KnHeTHKa CIIOKHBIX KaTaTuTHUYECKUX
peakmuit mo M.U. Temkuny. [duddy3monnas kunetmka. KaraauTudyeckue peakinuu B
HecTanroHapHOM pexknme. CoBpeMEHHBIE METOJbl XapaKTepH3allMi KaTaln3aTOpOB:
peHTreHo¢azoBbli aHAIN3, PEHTTCHO(MDIYOPECIIEHTHBIN aHalu3, PEHTTEHO(OTOIIEKTPOHHAS
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cniekTpockonusi, 3nekTponHas mMukpockornus, EXAFS, XANES. IIpumenenue ¢uznueckux
METOJIOB MCCIIEI0BAHUS KaTaJUTHUECKUX MPOIIECCOB METOJaMHU 1n Situ.

Paznen 2. Karanutudeckme mpoumecchbl XHMHYECKOHl TexHosgorum. IlpumeHenme
Karajm3a ISl pelleHusl JKOJOrmYeckux mnpoodjemM. KHCIOTHO-OCHOBHOW KaTallus.
Kucnotrer 1 ocHoBanus. Meroabl oOmpeneneHuss KHUCIOTHBIX W OCHOBHBIX LIEHTPOB Ha
MOBEPXHOCTU. KUCIOTHBIE 1 OCHOBHBIE KaTalIM3aTOPbl U UX aKTUBHBIE LHEHTpPHI. Lleonuts! n
JIpyrue MojeKkyisipHble cuta. CBEpXKHUCIOTHI M CBEPXOCHOBaHMs. Jlerujaparaiusi CUpTOB.
Karanu3 Ha Metammax. DJEKTPOHHOE CTPOCHUE MEPEXOJTHBIX METauIoB. AncopOuus Ha
nepexoaHbIXx MeTtaiax. [Ipocreiiiivne KaTaqauTUYECKHWE PEeaKUy Ha MEPEXOJHBIX MeTajiax.
Hanecennpie karamusatopsl. Pazmepnsiii addexr. Katanmu3 Ha okcugax U KaTaIMTHYECKOE
OKHUCJICHHE. DHEPreTUYeCKUe YPOBHH MOHOB TMEPEXOJHBIX METAIOB B OKcuaax. [ledexTsl B
OKCHJAX TNepeXOaHbIX MeTauioB. OCOOEHHOCTH KHWHETHUKU KaTaTUTUYECKOTO OKHCICHUS.
AKTHBallMsI  KUCJIOpOAA HAa TOBEPXHOCTHM OKCHUAHBIX  KaTajlM3aTOPOB  OKHUCJICHUSI.
Karanutrueckoe OKUCICHUE MPOCTHIX MOJIEKYI. [ TyOOKOe OKUCIIeHHE yTiieBOA0poa0B. Poib
KaTajan3a B PEIICHUH YKOJIOTHYecKuX mpobieM. KaranuTudeckast O4MCTKA OT BPEIHBIX T'a30B:
CO, CxHy, NOx, SOz u ap. OuncTka npupoHoro raza ot cepbl. Cunre3 ®uiepa-Tpomniia.
I'unpuposanue COx.

4. O0bem y4eOHOM TUCHUIIMHBI M BHbI y4eOHOH padoThI

O0BbeM JUCHUTIINHBI
Bup yueOHoii padoTnbl Axax, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTLTHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,89 68 51
Jlexun 0,44 30 12
[Ipaktrueckue 3ausrus (113) 1,45 38 39
CamocTosiTesbHasi padora 4,11 148 111
KonTtakTHas camoctosiTenbHas paboTa 411 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI ’ 1476 | 110,7
Buja koHTpOJIA: 3a4er c oneHkoM
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OIEeHKOH

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Hay4Hble OCHOBBI CHHTE3a KATAJIN3aTOPOB)

1. Heap AUMCHMILUIMHBI - CO3/IaHUE JJII OOYYAIOUIUXCS YCIOBHH Uil MPUOOPETCHHS
HEOOXOUMOTO ISl OCYIIECTBICHUS NPO(ECCHOHATBHOW EATEIHHOCTH YPOBHSI 3HAHUH,
YMEHUW, HaBBIKOB, ONBITA JCITCIBHOCTH B 3aBUCHMOCTH OT Kpyra pemiaeMbIX
HCCICA0BATCILCKUX 3a/1aY. .

2. B pe3yJbTare u3y4yeHHus JUCUMIIJIMHBI 00YUAKOIIMIACS T0JIKEH:

Obaaoamse CeNyOMUMA KOMIETCHIIMSIMA U WHIAUKATOPAMH MX JOCTUKCHUS:

IIK-3.1; IIK-3.2; IIK-4.1; IIK-4.2; I[IK-4.3,; IIK-5.3.

Suame:

- 30J1b-T€JIb METOJ] TOYYCHUS KaTaIH3aTOPOB, OCOOCHHOCTH MPOBECHUS CTaIUN CHHTE3a H
UX BJIMAHHUC HA CBOﬁCTBa KOHCYHOI'O HpO,Z[yKTa;

- (hopMupoBaHHE TOPUCTON CTPYKTYpPHI KAaTaHU3aTOPOB M HOCUTEJECH B MpOIEcce CYIKH U
TEPMOOOPAOOTKHY;

- OPraHNYECcKUe U HEOPraHUYECKUE HOCUTEN UX CBOMCTBA, CITOCOOBI X MOTYYEHUS,
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- METO/BI BBEACHUS W (PMKCUPOBAHMS AKTHBHBIX KOMIIOHEHTOB Ha TIOBEPXHOCTH HOCHUTEIIS
Ymems:
- aHaJU3MPOBATh B3aMMOCBS3b YCIOBUU CHHTE3a U CBOMCTB IMOJYYae€MbIX KaTajJu3aTOPOB
(cocraBa, TEKCTYpPHBIX ITApaMETPOB M KATATUTHIECKON aKTUBHOCTH);
- IPOBOAUTH IKCIIEPUMEHTHI MO 3aIaHHBIM METOANKAM;
- aHAJIM3UPOBAThH PE3YJIbTATHI SKCIIEPUMEHTOB;
- 000CHOBaTh W TPEUIOKHUTH CIOCOO TMONYYCHHS KaTaau3aTopa 3aJaHHOTO COCTaBa M
CBOMCTB.
Braoemn:
- MPUHIMIIAMHA CHHTE3a KaTaJn3aTOPOB 33JIaHHOTO COCTaBa, MOPUCTOM CTPYKTYPHI U (DOPMBI;
- pacdyeToM MaTepUalbHBIX OaJaHCOB MPHU TOIYYCHUH Pa3IUYHBIX THUIIOB KaTaln3aTOPOB
(ocaxIeHHBIX, CMEIIAaHHBIX, HAHECEHHBIX U T.]I.)

3 KpaTkoe coaep:kanue IUCHUNIHHBI
Paznen 1. CuHTEe3 KaTAJIM3aTOPOB METOIOM OCAKIEHHSI, B TOM YHCJIE 30/1b-Te/Ib
MeToaoM. TepMooOpadoTKa KATAIU3ATOPOB

Mertoap! ocaxkieHns KaTanu3aTopoB. CTaauiHBIA MeXaHU3M (OPMHUPOBAHUS
TUJIPOKCHUIOB MPH KOJUIOUTHO-XUMHUYECKOM OCaxaeHUHU. DU3NKO-XUMUYECKHE OCHOBBI 30J1b-
rejap Metoga. PopMUPOBAHKUE KPUCTALIMYECKON U TOPUCTOM CTPYKTYPBI KaTaIu3aropa B
npoliiecce CUHTe3a. BiausiHue npupo/ibl TEMILIATOB, TPEKypcopoB ¥ pH cpepl Ha MOPUCTYIO
CTPYKTYPY MaTepuanoB. OMYJIbCUOHHBIM METOJ] CUHTE3a MOPUCTHIX MAaTEPHUAIIOB.
IupporepmanbHas 06pabOTKa B CHHTE3€ KaTaIH3aTOPOB.
Tepmudeckass 00paboTKa KaTaau3aTOpPOB: CYIIKa WM MpoKainBaHuEe. HOBBIE METOIBI CYIIKH
nopucThix MarepuasioB. CybOnumanuionHas cymka. Cylika B CBEPXKPHUTHYECKUX YCIIOBHUSX.
MeToapl peryIupoBaHus IOPUCTON CTPYKTYPHI KaTau3aTOPOB B MIPOIIECCE TEPMOOOPAOOTKH.
Pa3nes 2. HocuTen 1 HAaHeCeHHbIE KaTAJIN3aTOPbI

Oprannyeckue M HEOPraHWYECKHE HOCHTENM KaTaJlu3aTopoOB, UX CBOMCTBA M METOJIbI

nonyueHusi. CHHTE3 YrIepOJHBIX MaTepHallOB MyTeM KapOOHW3AlHUU MPHPOJHOTO CHIPHSI.
Metoapl MoaubUIMPOBAaHUS TPUPOAHBIX MaTepuanoB. [lummapupoBaHue CIIOMCTBIX
ATIOMOCUJIMKATOB. MoOAU(PUIIMPOBAHUE AaIUTFOMOCHJIMKATOB METOJOM HWOHHOTO OOMeHa.
CniocoObl HAHECEHHS 1 3aKPETUICHHS] aKTUBHBIX KOMITOHCHTOB Ha HOCUTEJIE U PETYIMPOBAHHE
pacrpeielieHdsi aKTUBHOTO KOMIIOHEHTa Ha Hocurtene. [IpuBUTBIE MOBEPXHOCTHbBIE
coequHeHusl. KOMIO3UIIMOHHBI MaTEpUAIbI.

4. O0beM yueOHOM JUCUUIIJIMHBI

O0beM TUCUUTIJIMHBI
Bun yueOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh TUCIHUILIHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,88 68 51
Jlexun 0,83 30 22.5
[Tpaxktrueckue 3anstus (113) 1,06 38 28.5
CamocrosiTesibHas padoTa 4.11 148 111
KoHnrtakTHas camoctosTenbHas pabora 408 0.4 0.3
CamocTosiTeIbHOE U3YUEeHHE Pa3/IeNIOB AUCITUIUIMHBI ’ 147.6 | 110.7
Bua koHnTpoJis: 3adeT ¢ OLEHKOM
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OIEHKOH
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AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«KoMmiekcHasi nepepadoTKa MUHEPAJIbLHOIO ChIPbS»

1. Heab AUCHUIIMHBI - paCIIMPEHUE U YTIyOlIeHHe 3HAaHUHM U TPAKTHUECKUX HaBBIKOB MPU
MOJITOTOBKE MAaruCTPOB B XUMUKO-TexXHOJIOTHYeckoM BY3e B 00macTu XumMuueckoi
TEXHOJIOTHH NepepadOTKH MUHEPAIBHOTO ChIPhSI.

2 B pe3yabTaTe H3y4eHHUS IMCUMILIUHBI 00yYAIOMIMIACH 10/I2KEeH:

Obradamye ClenyIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTHKCHHUS:
[1K-4; [IK-4.1; 11K-4.2; TIK-5; T1K-5.1; [1IK-5.3.
3namo:
- (hu3MKO-XUMHUYECKHE CBOMCTBA PEKO3EMEIbHBIX JIEMEHTOB U UX OCHOBHBIX COEIMHEHUH,
- OCHOBHBIE BUJIbI PEIKO3EMEIBHOTO ChIPbS,
- cnocoOwl u3BneueHuss P30 U3 momynpoaykToB mepepadoTKH anaTUTa a30THOKUCIOTHBIM H
CEPHOKHUCIOTHBIM METO/IaAMH,
- OCHOBHBIE METOJIbI pa3eIeHUs] MPUPOIHON cMecu P30 Ha MHIMBUAYATbHBIE JIEMEHTHI.
Ymems:
- mogo0OpaTh KCTPAreHThl W afCcOpOEHTH (MOHOOOMEHHUKH) JJIsi KOHKPETHBIX IPOIIECCOB
pa3ieneHus U OYUCTKH,
- COCTaBUTh U pacCUUTATh MaTepUaAIbHbIE IOTOKM IPOLIECCA, UCXOS U3 3aJaHHBIX YCIIOBUH;
- COCTaBUTh NPUHIUIHAIBHYIO TEXHOJIOTHYECKYIO CXEMY,
- IPOBECTH TEXHOJIOTMYECKUI pacueT IKCTPAKIIMOHHOIO KacKaja;
Braoemy:
- METOJIaMU MOJy4yeHUsl U 00pabOTKH 3KCIIEPUMEHTANbHbBIX JTaHHBIX,
- HaBBIKaMU pabOTHI ¢ 1a0OPAaTOPHBIMU YCTAaHOBKAaMH,
- METOJIaMHU pacyeTa dKCTPAKLIMOHHBIX MPOLIECCOB,
- CBEZICHUSAMU 00 OCOOCHHOCTAX TEXHOJIOTHUH M 000PYHOBaHHUS.
3. Kparkoe cogep:xanue TUCHHUILITHHBI
Paznen 1. ®u3uko-xuMn4ecKue OCHOBBI MPOLECCOB U3BJIeYEHHUs U pa3iesieHusl
P33
Kpatkas ucropus pa3BuTHs pecypcocOeperaronmx TeXHOJIOTHI B TEXHOJIOTHI
HEOpraHuyeckux BemecTB. uznueckue u XuMudeckre cBorucTBa P30 v ux coeIMHEHUH.
Crpykrypa atoMOB. PUZHKO-XUMHUECKUE CBOMCTBA METANIOB U UX MOHOB. OCHOBHBIE
XUMHYECKHE COeTMHEHNS U X cBoiicTBa. Okcuabl. [ mapokcuapl. Hutpatel. ['amoreHuab.
Kap6onatsl. Okcanartel. KommiekcHbie coenaenns. VOHBI TAaHTaHOUIOB B BOJTHBIX
pactBopax. Crenenu okucienus HoHoB P33. CoearHeHUsI ¢ aHOMAJIbHOM CTENEHbIO
OKHCIIEHUS,
OcHoBHBIE BUBI PEIKO3EMEIBHOTO ChIpbs. bacTHezut. Jlonaput. Monanut. Kcenotum.
Anatut. Pacnpoctpanennocts B npupojie. Conepxanne P32 B pynax u KOHIIEHTpaTax.
Pa3nes 2. TexHoJsiorusi M pacyeT NpoLeccoB U3BJeYeHUs U pa3aejaenus P32
N3Bneuenne P30 npu nmepepaboTtke amaruta. Pacnpenenenue P33 B momynpomykrax
nepepaboTKU anaTUTOBOTO KOHIICHTpAaTa a30THOKUCIOTHBIM MeToioM. Pacripenenenne P30 B
MOJIYTIPOIYKTaX NMepepadOTKH aaTUTOBOIO KOHIEHTPATa CEPHOKUCIOTHBIM METOIOM.
TexHomornueckue cxemsl BeiaeneHus P33 npu nepepaboTke anaTUTOBOTO KOHIIEHTpaTa
A30THOKHCIIOTHBIM M CEPHOKHUCIOTHBIM METOJaMHU.
Paznenenne npuponnoit cmecu P30 Ha MHIMBHAYaTbHBIE SJIEMEHTHI U MOJYYEHUE YUCTHIX
WHUBUIYAJIbHBIX COETMHEHNN. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE METOBI Pa3/ICICHUS.
Brinenenue uepus. Boinenenue esponus. Paznenenne cmecu P30 noHOOOMEHHBIM METOOM.
Paznenenue cmecu P30 sxxuakocTHOM 3kcTpakiuei. [loaHbie cXeMbl pa3ieIeHus] 1 OUUCTKH
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P33. AnmaparypHoe odopMIIeHIE SKCTPAKIIMOHHBIX MPpoiieccoB. MeToIbl pacuera
9KCTPaKIMOHHBIX KacKa/I0B.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM JUCHUTIINHBI
Bun yueOHo# padoThI Axan. | Acip.
3E
q, q,
O01mas Tpya10eMKOCTh TUCHUILIHHBI 6 216 162
KonTakTHas padora — ay1uTOPHbIE 3aHATHS: 1,89 68 51
Jlexnn 0,47 17 12,75
[Tpaxtrueckue 3anstus (113) 1,42 51 38,25
CamocrosiTesibHas padoTa 3,11 112 84
CamoCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 3,11 112 84
Bua konrpoJs: JK3aMeH
Ix3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAas aTTECTAIIHS | 0,4 0,3
[ToaroroBka k 3K3aMeHy. 35,6 26,7
Bua uTOoroBoro KOHTpoJIs: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«OCHOBBI IPOLECCOB BOONOATOTOBKH M OYNCTKH CTOYHBIX BOI»

1. Heab AUCHUILIMHBI — PACHIMPEHUE U YIIIyOJeHUE 3HAHUN M MPAKTUUYECKUX HABBIKOB MpPU
MOJTOTOBKE MAarucTpoB B XHUMHUKO-TexHolIornmdeckom BY3e B oOnact XuMHYECKOMH
TEXHOJIOTMHY BOJONOATOTOBKH U OYMCTKH CTOYHBIX BOJI.
2. B pe3yJbTaTe M3y4YeHUs1 JUCHUILINHBI 00y4YaI0IIMIACH 10JIZKEeH:
Obnadamye cnenyomUMyA KOMIETESHIUSAMHI U HHIUKATOPAMU UX JOCTUKEHUS:
1IK-4.1; I[IK-4.2; I[IK-5.1; IIK-5.2; IIK-5.3
3namo:
- COCTaB CTOYHBIX BOJ MPOMBILJIEHHBIX TPEANPHUATHN, METOIBI UX OUUCTKH,
- MEXaHM3MBbl pPEaKkIHi U o0lue KUHETHYeCKHe 3aKOHOMEPHOCTH IMPOIECCOB OYHCTKHU
CTOYHBIX BOJ;
- METO/IbI aHAJIN3a 3arpsI3HAIONINX BEIIECTB B BOJIHOM (a3ze.
Ymemn:
- IPUMEHATh COBPEMEHHBIE TEXHOJIOTUH JIJIS PELIEHHS BOIPOCOB BOAOOUYUCTKH;
- aHaJTU3UPOBATH B3aMMOCBS3h TEXHOJIOTHYECKUX MapaMeTpoB ¢ 3P(HEKTUBHOCTHIO TpoIecca
Y Ka4eCTBOM ITPOYKIIVH;
- IPEMJIOKUTH YCIOBUS IPOBEACHHUS IIPOLIECCA BOJONOATOTOBKY U BOJTOOYUCTKH.
Braoemy:
- 3HAHUSAMM U TPUHLHUIAMUA COBPEMEHHOW KaTaJUTUYECKOM OYMCTKM CTOYHBIX BO/I,
METOJJaMH aHaJIM3a 3arpsI3HAIONINX BEIECTB U MPOIYKTOB B KUIKOH (aze;
- COBPEMEHHBIMHU METOJIAMH OLICHKH KauyeCTBa BObI;
- METOJIMKaMU aHaJIN3a TOKCUYHBIX KOMIIOHEHTOB B CTOYHBIX BOJAX.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI
BBenenne. DOKoOTHYECKHE MPOOJIEMBbI MPOU3BOACTB. VICTOUHMKH 3arpsi3HEHHS
oKpy>karotien cpeanl. Kitaccudukanusi CTOUHBIX BOJ M 3arPSI3HSIONINX TPUMECEH.
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Pasnen 1. HopmupoBanue kadectBa Bojbl. IlokazaTenu KauecTBa BOJbI:
OpraHojienThuYecKkue, oOuIMe M CyMMapHble MoKazaTenu. MuHepalbHbII CcOCTaB BOJBI.
Metoapl ompeneneHuss Moka3aTelel KadecTBa BOJBL. 1peOOBaHMS K KadyeCTBY BOJBI:
MUTHEBOM, IS IPOMBIIIJICHHBIX IPOU3BOJICTB.

Knaccudukanust METO10B OUYUCTKU CTOYHBIX BOJI. CIIOCOOBI BOIOTIOITOTOBKH.

MexaHnyeckue MeETOAbl OYUCTKH CTOYHBIX BOJ. YCpPEOHEHHE CTOYHBIX BOJ.
Brinenenue HepacTBOPUMBIX MpUMeced IMOJA JEHCTBUEM TpPaBUTALUOHHBIX CHJ, MO
JNEHCTBUEM IIEHTPOOEKHBIX CHJI. Y IajieHHWe BCIUIBIBAOIIMX MpuMeceil. DuiIbTpanoHHbIE
METO/JIBI.

MeMOpaHHBIE METOJIBI OYUCTKU CTOYHBIX BOJ (YIbTpaduabTpamus, HaHOMUIbTpAIHS,
oOpatHbelii  ocMmoc). TexHMuYecKHMe XapaKTepUCTUKM M KiIaccupuKamus MeMmOpaH.
MemOpaHHble annapathl ISl OYMCTKH CTOYHBIX BOJ.

Pa3znen 2. Ou3NKO-XUMUYECKHE METOIBI OYUCTKU BOAbl. Koarymsiwsi, GroKyssims.
®noranus. OOopymoBanue sl 0OpaOOTKHM CTOYHBIX BOJ. AJICOPOIIMOHHBIE METOIBI
(cTaTMYECKU M TUHAMUYECKUNA PEKUMBI). AZCOPOIIMOHHBIE YCTAaHOBKH, 000pYIOBaHUE IS
MOHHOTO OOMEHa.

Pextuukanmonnsie MeTobl (IpocTasi, a3e0TPONHAsA PeKTU(UKALMS, dBAIOPAIIHS).

Oxcrpaknus. Kiaccudukammsi SKCTpakImOHHBIX peareHToB. CBONWCTBA IKCTPAreHTOB.
Mertoabl S3KCTparupoBanus (MEPEeKPECTHOTOUHBIE U TPOTUBOTOUHBIE).

Kpucrannuzauus u3 BOAHBIX pacTBopoB. Kpucramimzatopsl.

Paznen 3. Xumuueckue MeToAbl OYUCTKM BOJbl. Helrpanuzauus (B3auMHas
HEeNTpaan3anus KUCIbIX U HIEIOYHBIX CTOYHBIX BOJI; HEUTpalu3alus peareHTaMu, JbIMOBBIMU
ra3zamu, yepe3 HelTpanu3yromue MaTepualbl). OKHUCTUTENBHBIE METOBI (OKHCICHUE XJIOPOM,
NEPOKCUIIOM BOAOPOJA, KHCIOPOAOM, O30HUpOBaHUE). BoccTaHoBUTENbHBIE METOMBI.
OcanuTenbHble METOIBI.

DNEKTPOXUMHUYECKHE METOJBI: AJIEKTPOXUMUYECKOE OKHCIEHHWE M BOCCTAHOBJICHHE,
AIIEKTPOKOATYIISAIUS, JIEKTPOAUATHN3, SNEKTPODIOTAIINS.

buoxumuueckne  MeTOAbl  OYMCTKH  CTOYHBIX BojA. CymHOCTh  mporiecca
OMOXMMHYECKONH OYHMCTKH. AKTUBHBIM Wi, OWOIUIeHKa. BnusiHMe (akToOpoB HAa CKOPOCTH
OMOXMMHYECKOTO OKUCIIECHUS.

AdpoOHBIE METOJBl OYHMCTKM B €CTECTBEHHBIX YCIOBHSX (MO (UIbTpauuu,
Ouosnoruueckre MpyAbl. A3pOoOHBIE METOJbl OYUCTKA B MCKYCCTBEHHBIX COOPYKEHHUSX.
Knaccudukanus adpoTeHKOB, KOHCTPYKIIMOHHBIC perieHus. bruonorundeckue (GuibTpol, UX
KJaccuukanms.

AHnaspo6HbIe MeTOIbl. CENTUTEHK, METAHTEHK.

4. O0beM y4eOHOI TUCUMIIIIMHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoThl Axan. | Acrp.
3E
4. 4.
O01mas Tpy10eMKOCTb TUCHUILIHHBI 6 216 162
KonTakTHas padora — ay1MTOPHBIE 3aHATHS: 1,89 68 51
Jlexmm 0,47 17 12,75
[Ipaktuueckue 3austus (113) 1,42 51 38,25
CamocTrosiTesbHasi padora 3,11 112 84
CamocTrosiTenbHOE U3YUECHHE PA3/IeTOB JUCITUILIMHBI 3,11 112 84
Bua konrpoJs: JK3aMeH
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IKx3aMeH 1 36 27
KonrtakTHas paboTta — mpoMeXyTOYHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka k 3K3aMeHy. 35,6 26,7
Bupa utoroBoro KOHTpoOJIS: IK3aMeH

5.4 IlpakTuka

AHHOTanus padoyeil NporpaMmsl
«Y4yeOHasi MNPAKTHKA: HAYYHO-HUCCJIEI0BATEIbCKAs padoTa (MmoryyeHue nepBUYHbIX
HABBIKOB HAYYHO-HCCJICIOBATEIBLCKON PadoThI)»

1 Hean NPaKTHKHA COCTOMT B npuodpeTeHun 00y4aromuMucs
001menpopeCCHOHAIBHBIX KOMIETEHIIMHA MyTeM HETMOCPEACTBEHHOTO y4YacTHUs B Y4eOHOM
npoliecce U Hay4HO-HCCIeI0BATEIbCKON IEATEIIbHOCTH YHUBEPCUTETA.

3agayaMu NPaKTHKH SBJIsETCS (HOPMUPOBAHUE YMEHHUI B MTOCTAHOBKE II€JICH U 3a7a4
HaY4YHOTO HCCIICZIOBAaHUS; NPHOOpETeHHE OO0YYaloUIMMHCS HaBBIKOB pabOThI C Hay4yHO-
TEXHUYECKON JIMUTEpaTypod, B TOM UHCIE M TIATCHTHOW, BKIIOYas MOA00p, aHAIW3 |
(GOpMyIHPOBKY BBIBOJOB, IO TEME MCCIECIOBAHHUSA; IMOJyYCHHE 3HAHUA U HABBIKOB I10
METOJMKE TIIOCTAHOBKE OJKCIEpPUMEHTa B O00JIaCTH MaTepuajoBeleHus; (OopMUpOBaHUE
YMEHUH B 001acTW NpeACTaBICHUs, OOpaObOTKM M OGOpPMIICHHS IOJyYCHHBIX B XOJE
JKCIIEPUMEHTA PE3YIbTaTOB.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiC 0JIKEH:

Obraoams  CHENYIOIMIMMH  OOMIETIPOPECCHOHANBHBIMU U MpOo(deccCHOHATLHBIMA
KOMIETEeHIMAMHA U nHaukatopamu ux poctmwkenus: OIIK-1; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; T11K-4, I1K-4.1; 11K-4.2; TIK-4.3; IIK-5, I1K-5.1,
[1K-5.2; TIK-5.3.

3namu:

- OCHOBHbBIE OPraHU3allMOHHO-METOJINYECKHE U HOPMATHUBHBIE JOKYMEHTHI, TpeOyeMble IS
pelIeHUs OTACTBHBIX 3a7a4 IO MECTY MPOXOKICHHS MPAKTUKH,

- coJlep)KaHHE OCHOBHBIX y4eOHBIX mporpamm mo HampasieHuio 18.04.01 - Xumuueckas
TEXHOJIOTHS;

- CBOM IISJIM U 33J]a41 BO BPEMsI IPOXOKICHUS TPAKTHUKH;

Ymemy:

- TPOBOAUTH JIaOOpaTOpHbIE U CEMHUHAPCKUE 3aHATHS C TPYNINaMH CTYACHTOB MIIAIIINX
KYPCOB;

- 00CcyIUTh OCHOBHBIE TPYAHOCTH, BOSHUKAIONINE IPU YYAaCTHH B MPETOAaBaHUM JUCIUILINH
U BOCIIUTATEIbHON paboTe CO CTYyIEHTAaMU M HAMETUTD ITyTH K UX MPEOJI0JICHUIO;

- ONpENeNUTh IIEHHOCTh COOpaHHBIX MATEPUANOB ISl HAMHCAHUS  BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.

Braoems:

- TCOPETHYECKUMH 3HAHUSMHU, TOMYyYEHHBIMU MPU H3YYCHHUHU Oa30BBIX M CHECIHATBHBIX
JUCIUILIINH;

- HaBBIKaMHU Pa3pabOTKU TOKYMEHTOB IS PEIICHUS OTJEIbHBIX 33/1a4;

- HaBblkaMM HamucaHusi TwiaHoB HUWP u koHCHEKTOB, MOATOTOBKHM HWH(OPMAaLMOHHBIX
MaTepuasoB, B T.4. B BUJE JIEKTPOHHBIX MPE3eHTALNN;

- METO/IaMHU Y TIPUEMaMU TTPOBEJICHUS CEMHUHAPCKUX W TaOOPATOPHBIX 3aHSTUH.

3 Kparkoe conep:kaHue NPaKTHKH
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Pa3nen 1. O3HakoMuTeIbHASA NPAKTHKA.

O3HakoMyieHHEe C ucTopued Kadeapbl, NOMOIIbL B TOJYyYEHUU JIOKYMEHTOB,
KacaroIuXcst UCTOPHU Kadeapsl, ee 3aBeyIOLNX U MpodeccopoB.

Nudopmanus, KOTOPYIO Y3HAIOT CTYACHTHI B MpOIECCe MNPOXOXKACHUS y4eOHOMH
MPaKTUKU:

- MOCENIEHNE TEMAaTUYECKHUX HKCIIO3UIINI MYy3€€B U BBICTABOK;

- TIOCEUICHHE JCWUCTBYIOIIMX MPEeInpuaTHil (WM Jpyrux OOBEKTOB B  XOJIe
MPOXOXKACHUS MTPAKTUKH);

- O3HAaKOMJICHHE C OCHOBHBIMM CTaJAMSIMM, TEXHOJIOTHSAMHM IIPOM3BOJCTBA
HEOPraHMYECKHUX  BEIIECTB, CIoco0aMu  MIPOU3BOJACTBA, OOJACTSIMH  NPUMEHEHUS
HEOPraHUYECKUX BEILECTB.

O3HakOMJIEHHE C IEPCIIEKTUBHBIMUA HAYUYHBIMH pa3pabOoTKaMH B 00J1aCTH TEXHOJOTUU
Heopranmueckux BemiecTB. Ilocemenne HayuHbIX Jaboparopuii wuHCTHTYTOB PAH 1
3HAKOMCTBO C OpTaHHW3aliei padOoTHI B UCCIIENOBATENbCKUX JJabopaTtopusx PAH.

Pa3nea 2. Yyactue B pa3padorke HH(POPMALIMOHHBIX MAaTEPHAJIOB, COCTABJICHUH
O0TYeTOB U T.I.

VYdacte B pa3paboTke yueOHO-METOIUYECKOH OKyMEHTAalUW MJIsi MpPOBEICHUS
3aHATUN Ha Kadeape; MOAroTOBKa MYJIbTUMEIUIHBIX MaTepuajoB A yueOHOro mpolecca,
ydacTue B NpoBeACHMM JIHEW OTKPBITHIX ABEpEN YHHBEPCUTETA, MOMOUIL MPENOAaBATEIIM
Kadeapbl B COCTABJICHUH OTYETOB, YICOHBIX TOCOOUH U Ip. MAaTEPHAJIOB.

Pasnen 3. VYuactue B yuyeOHOM mponecce (NpoBeJeHHEe CEMUHAPCKUX U
JJa0OpaTOPHBIX 3aHATHH) W HAay4YHOl padoTe (OKa3aHHWe MOMOIIM B MPOBEACHUH
HAY4YHOI'0 CHMIIO3MyMa Ha Kadeape)

[IpoekTupoBaHre U cO37JaHKHE HOBBIX J1A0OPATOPHBIX YCTAHOBOK JHJIsi MPOBEIEHUS
NPaKTUKYMOB; MPOBEJCHHE JIA0OPATOPHBIX U MPAKTHUECKUX 3aHATHN; pa3paboTka METOH0B
KOHTPOJISI 3HaHUIM 00yyaroluxcsi B MarucTparype; MoMOIlb MpernoaaBaresM Kadeapsl mpu
IPOBEICHUH MPOU3BOJACTBEHHONW MPAKTUKU C MIIAAIIUMH Kypcamu OakanaBpuarta. OkasaHue
MOMOIIH B MPOBEICHUN HAyYHOTO CUMITO3MyMa Ha Kadenpe.

IlonroroBka oTyeTa 0 NPOXOKACHUU TPAKTUKH.

4 O0beM NPAKTHKH

O0bemM NpakTUKHU
Bup yueOHoit padoTbl Axax, | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh NPAKTHKH 10 360 270
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,8 102.4 75,6
B TOM 4HcJje B popMe NPaKTHYECKOI MOATOTOBKH: 2,8 1024 | 75,6
[IpakTrueckue 3aHATUS: 2,8 102,4 75,6
B TOM 4YHCJIe B (hopMe MpaKTUIECKOU MOATOTOBKH (1puU HAAU4uuL): 2,8 1024 | 75,6
CamocrosiTesibHas padora 7,2 257,6 | 1944
B TOM 4HcJe B opMe NPaAKTHYECKOH MOATOTOBKH: 7,2 257,6 | 1944
KonTakTHas camocrosiTenbHas paboTa 0.4 0.3
(AmmK u3 VII ons 3au / 3au4 c oy.) 75 ’ ’
CamocrodaTenbHOe U3YdYeHUE pa3/iesioB MPAKTUKH (wiu Opyeue ’
. 257,2 | 194,1
BUOBL CAMOCNOSMENLHOU PAOOMbL)
Bua uTOoroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM
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AHHOTaNUA padoyeil mMporpaMmbl
«IIpousBoacrBennasi npakruka: HUP

1 Ieap npakTHKH — TIONMyYeHHE TMPOGEecCHOHANBHBIX YMEHHH U  OIbITa
HpO(i)eCCI/IOHaJIBHOI\/'I ACATCIIBHOCTH MTYTCM CaMOCTOATCIBHOIO TBOPYCCKOI'O BBINIOJIHCHUSA
3aJa4, MOCTABJIEHHBIX MPOTPaMMON MPAKTUKH.

3agayaMu NPaKTUKM SBIISIETCS CUCTEMAaTU3alUsl pe3yIbTaTOB U COCTABIIEHHE OTUETA
0 pe3ylnbTaTax Hay4YHO-HCCIIEAOBATEIbCKON paboThl; MyOJMyHAs 3aliuTa pe3ylbTaToB
HAYYHO-UCCIIEIOBATEIIbCKON pabOTHI M MyOIMKALKs PE3yJIbTaTOB B HAYYHBIX U3AHUSAX.

2 B pe3yabTaTe NPOXo:KIeHUs MPAKTHKH 00yYAOUIUIACS T0JIKEH:

Obaadamye CleAyIONIMMA KOMIIETEHIIUSIMU ¥ HHIUKATOPaMH HX JTIOCTHKCHUS:

Yuusepcanvuvie komnemenyuu u unouxamopul ux oocmudicenus: YK-1; VK-1.1; YK-
4; YK-4.2; YK-4.4.

IIpogpeccuonanvuvie komnemenyuu u unouxamopwl ux oocmudicenus: T1K-1; TIK-1.1;
[MK-1.2; TIK-1.3; [IK-2; [IK-2.1; [IK-2.2; [1K-2.3; TIK-3; [IK-3.1; TIK-3.2; TIK-3.3; TIK-4;
[TK-4.1; [1K-4.2; T1K-4.3; TIK-5; TIK-5.1; TTIK-5.2; TTK-5.3.

3nams:

- METOJIOJIOTHIO ¥ METOIMKHU HAYYHBIX UCCIICIOBAHUMN;

- TEOPETUYECKHE MPEANOChIIKN TJIAHUPOBAHUS M ITPOBEICHUS SKCIIEPIMEHTOB;

- crmocoObl 00pabOTKH pPE3yNbTaTOB M3MEPEHM W OIEHKH TOTPEIIHOCTH |
HaOJIFOIEHUS.

Ymemns:

- OTOMpATh M aHAIM3UPOBATH HEOOXOIMMYIO HH(OPMAITHIO;

- (opmynHpoBaTh ENK U 3a7]a91 UCCIICIOBAHMIA,

- pa3pabarbIBaTh TEOPETHYECKHE MPEANOChUIKH, IUIAHUPOBATh M IMPOBOJIUTH
OKCIIEPUMEHTHI;

- 00pabaTeIBaTh Pe3yNbTaThl U3MEPEHUH M OLICHUBATH TIOTPEITHOCTH U HAOIIOACHUS;

- COTOCTaBJATh PE3YNbTATHl IKCICPUMEHTA C TEOPETUYECCKHMH MPEANOChUIKAMU U
(GopMyITHpPOBaTH BHIBOJIBI HAYYHOTO UCCIIETOBAHMS,

- COCTaBJSITh OTYETHI, JOKIAAbl WIM IMHCATh CTaThU IO pe3ylbTaTaM HAyYHOTO
UCCIICIOBAHHSI.

Braoems:

- HaBBIKOM ITOCTAHOBKH IIEJICH 1 3a1a4 UCCIICTOBaHUT;

- HaBBIKOM K pa3paboTKe IJIaHa HAYYHOTO UCCIICIOBaHUS;

- 00paboOTKOM Pe3yIbTATOB IKCIIEPUMEHTA U METOJJAMH pacyeTa MOTPEIIHOCTEIH;

- QHAJM30M MOJYYCHHBIX PE3yNIbTAaTOB, COTIOCTABICHUEM UX C JIUTEPATYPHBIMU WA
MIPOU3BOJICTBEHHBIMU JAHHBIMU;

- (hopMynTUpOBaHHEM HAYYHBIX BHIBOJIOB;

- YMECHHEM HANWCAHHUS TE3UCOB JOKJIA0B, CTAaTe W COCTABJIICHHWE JOKIAJ0B C
UCTIOJIb30BaHUEM COBPEMEHHOTO KOMITHIOTEPHOTO 00ECTICUSHHSI.

3 Kpartkoe cogepxxanne NPaKTUKHU

Pa3nes 1. BeinosiHeHHe HayYHBIX MCCIeI0BAHUI M NpPeACTaBIeHHE Pe3yJIbTATOB

3a 1-pIii cemecTp

1.1. BrinosnHEHNE HAyYHBIX UCCIEA0BAHNM.

CocraBienne nporpammel ucciaenoBaHusa. CTpyKTypa M COAEpKAHME OCHOBHBIX
pa3aenoB OTYETa O HAyYHO-UCCIIeI0BaTEIbCKON paboTe.

@opMynaupoBaHUE LENed M 3a1ad HCCICNOBaHUA; COCTAaBICHHE AHAIUTHYECKOTO
o030pa Mo TeMe HcciaeoBaHMs; BbIOOP 3(PPEKTHBHBIX METOAOB M METOIUK JIOCTHKCHHUS
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JKEIaeMbIX PE3yJIbTATOB UCCIEIOBaHUSI.

[IpoBeneHne COOTBETCTBYIOUIMX JKCHEPUMEHTOB ISl TOJXYYEHHUS] MPaKTHYECKUX
pe3yabTAaTOB; OMNpPEACICHUE TMOrPEIIHOCTEN SKCIEPUMEHTa; aHalIu3, HHTEpHpeTanus u
0000111eHIE pe3yIbTATOB UCCIIeA0BaHM; (HOPMYIUPOBKA BEIBOJOB; HAITMCAHUE OTYECTA.

1.2. TlogroToBka oT4€Ta, HAYYHOTO JOKJIAAA U MPE3ECHTALMH.

Pa3znen 2. BoinosiHeHMe HAYYHBIX UCCJIEI0BAHUI U TPeEACTABJIEHHE Pe3yJbTATOB

3a 2-0ii cemecTp

2.1. IlpoBeneHue F3KCIEPUMEHTAIBHBIX UCCIEAOBAHUM 11O TEME

O0630p Tekymiel nuteparypbl. CocTaBieHHE MPOTPaMMBbl UCCIEAOBAHUS HA TEKYIIUI
cemectp. IlmaHupoBaHue SKClIEpUMEHTa, MPOBEACHHE OSKCIEpUMEHTa, aHajiu3 |
WHTEpIpEeTalys pe3yabTaTOB, BEIBOBI U 3aKIIOUCHHUS.

2.2. IlonroToBka oT4eTa, HAYYHOIO JOKJIaJa U IPE3CHTAIMH.

Pa3nes 3. BolnosiHeHHe HAYYHBIX HCCJICAOBAHUN M NPeACTaBJIeHHE Pe3yIbTATOB

3a 3-uii cemecTp

3.1. O630p Tekymei ureparypsl. [IpoBeneHne SKCIIEPUMEHTANLHBIX UCCIeIOBAHUN
10 TeME, aHaJIU3 U UHTEepIpEeTalns pe3yabTaToB, BEIBOJIbI U 3aKIIOUEHUS.

3.2. IloarotoBka oTueTa, HAYYHOTO JOKJIAAa U MPE3CHTALINI

Pa3znen 4. BoinosiHeHHe HAYYHBIX UCCJIEI0BAHUI U TPeEACTABJIEHHE Pe3yJbTATOB

3a 4-bIil cemecTp

4.1. IlpoBeneHue HKCHEPUMEHTAIBHBIX HWCCICIOBAHUN 1O TEME, aHajiu3 |
WHTEpIpETaLys pe3yabTaTOB, BEIBOBI U 3aKIIOUCHHUS.

4.2. IlonroToBka oT4€Ta, HAYYHOTO JOKJIaJa U IPE3CHTAIMH.

4 O0beM NPaKTUKHU

O0bem NpakTHKH
Buna yueOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTb NPAKTHKHA 41 1476 1107
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 19,4 | 698,6 | 523,9
B TOM 4ucJje B GopMe NPaKTHYeCKO#l MOATOTOBKH (npu
Haauyuu) ] ] )
Jlexuun - - -
B TOM 4YHCJIe B popMe MpaKTUIECKOU MOATOTOBKH (1npu HAAU4UL) - - -
[Ipaktuueckue 3ausarus (I113): 18,9 680 510,3
B TOM 4YHCJIe B (popMe MpaKTUUECKOU MOATOTOBKH (1npu HAAU4UL) - - -
B TOM 4HcClIie B (hOpMe MPAKTUIECKON MOJTOTOBKY (npu Haiuyuu) - - -
CamocTosiTesibHasi padora 20,6 741,8 | 556,2
KonrakTtHas camoctosrenbHas padota (AmmK uz VII ona 3au / 16 1]
3a4 ¢ oy.) 206 ’ ’
CamocrosTenbHOEC H3YUCHHE Pa3IesIOB AUCITUIUTHHBI (11u Opyeue ’ 7402 | 5557
8UObI CAMOCMOSIMENLHOL pabomul) ’ ’
Bua konTpoJis:
IK3aMeH 0,99 35,6 26,7
KonrtakTHas paboTta — mpoMe)XyTOUHAs aTTECTAIHS 0.01 0,4 0,3
ITonroTroBka K 9K3aMeHY. ’ 35,2 26,4
Buj nTOroBoro KOHTpoOJIsi: IK3aMeH
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IlepBblii cemecTp

Bup yueOHoit padoTbl

O0bemM NpakTUKHU

3E Axkan. | Actp.
4. 4.

O01mas TPy10eMKOCTh NPAKTHKHA 8 288 216
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 3.8 136 102,6
B TOM 4HucJe B (popMe NPAKTHYECKO# MOAT0TOBKH: - - -
[IpakTHueckue 3aHATHS: 3,8 136 102,6
B TOM 4HcIe B popMe MPAKTHUUECKON OATOTOBKH (npu HAIUYUL): - - -
CamocTosiTesibHasi padora 4,2 151,6 | 1134
B TOM 4ucJe B (popMe NPAKTHYECKO# MOAT0TOBKH: - - -
KonTakTHas camocrosiTenbHas paboTa 0.4 0.3
(AmmK u3 VII ons 3au / 3au c oy.) 49 ’ ’
CaMocTosiTeTbHOE U3YUCHUE PA3ACTIOB MPAKTUKH (11U Opyaue ’ 1512 | 1731

BUObL CAMOCOSMENLHOU PAOOMbL)

Bua uTOroBoro KOHTpoJIs:

3a4eT ¢ OLEHKOM

Bropoii cemecTp

Bup yueOHoii padoTnbl

O0bemM NpakTUKHU

3E Axkan. | Acrp.

4. 4.
O0mas Tpy10eMKOCTh NPAKTHKH 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,4 51 37,8
B TOM 4ucJe B (popMe NPAKTHYECKO# MOAT0TOBKH: - - -
[IpakTHueckue 3aHATHS: 1,4 51 37,8
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON MOJITOTOBKY (npu Haiuyuu): - - -
CamocTosiTesbHasi padora 0,6 20,6 16,2
B TOM 4HcJie B opMe NPAKTHYECKOH MOATOTOBKH: - - -
KonTakTHas camocrosiTenbHas paboTa

0,4 0,3
(AmmK u3 VII ons 3au / 3au4 c oy.) 0.6
CaMocTosiTeTbHOE U3YUCHUE PA3ACTIOB MPAKTUKH (11U Opyaue ’ 20,2 15.9

BUObL CAMOCOSMENLHOU PAOOMbL)

Bua uTOroBoro KOHTpoJIs:

3a4eT ¢ OLEHKOM

Tperuii cemecTp

Bup yueOHoii padoTbl

O0bemM NpakTUKHU

3E Axkan. | Actp.
4. 4.
O0mas Tpy10eMKOCTh NPAKTHKH 10 360 270
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 4,3 153 116,1
B TOM 4ucJe B (popMe NPAKTHYECKOH MOAT0TOBKH: - - -
[IpakTHueckue 3aHATHS: 4.2 153 116,1
B TOM 4HcIe B popMe MPAKTHUUECKON OATOTOBKH (npu HAIUYUlU): - - -
CamocrosiTesibHas padoTa 5,7 206,6 | 153,9

B TOM 4ucJie B opMe NPaAKTHYECKOH MOATOTOBKH:
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KonTakTHas camocrositenbHas paboTa

0,4 0,3
(AmmK u3 VII ons 3au / 3au4 c oy.) 43
CaMocTosiTeTbHOE U3YUCHUE PA3ACTIOB MPAKTUKH (11U Opyaue ’ 2062 | 1536
8UOBL CAMOCOSMENLHOU PAOOMbL) ’ ’
Buja HTOrOBOro KOHTpPOJIS: 3a4er c oneHkoM

YerBepThlii ceMecTp

O0bemM NpakTUKHU
Bup yueOHoii padoTbl Axax, | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTh NPAKTHKH 21 756 567
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 9,9 357 267,3
B TOM 4ucJe B (popMe NPAKTHYECKO# MOAT0TOBKH: - - -
[Tpaktuueckue 3ausarus (I113): 9,9 357 267,3
B TOM 4YHCJIe B (hopMe MpaKTUUECKOU MOATOTOBKH (1pu HAAu4uuL): - - -
CamocrosiTesibHas padoTa 10,1 363 272,7
B TOM 4ucJie B popMe NPaAKTHYECKOH MOATOTOBKH: - - -
KonTakTHas camocrosiTenbHas paboTa 0.4 0.3
(AmmK u3 VII ons 3au / 3au4 c oy.) 10.1 ’ ’
CamocrosaTenbHOE U3Y4YeHUE pa3/ieNioB MPAKTUKH (wiu Opyaue ’
. 362,6 | 2724
8UObL CAMOCOSMENLHOU PAOOMbL)
Bua koHTpoJs:
JK3aMeH (ecau npedycmompen YII) 1,0 35,6 26,7
KonrtakTHas paboTa — mpomMe)XyTOUHAs aTTECTAIHS 1.0 0,4 0,3
[ToaroToBKa K 9K3aMeHy. ’ 35,2 26,4
Bua uTOoroBoro KOHTpoJIs: IK3aMeH

5.5 T'ocynapcTBeHHAasi HTOrOBasi aTTECTALMS: BHINOJHEHNE, OJATOTOBKA K NMpoueaype
3alMTHI ¥ 3aIIMTA BBITYCKHON KBATH(HUKAIMOHHOH padoThI

eap rocyiapcTBeHHOW HMTOrOBOM aTTECTALMM: BbINOJHEHHE, MOANOTOBKA K
npoueaype 3alMThl M 3alIATA BbIMYCKHON KBAJU(PUKANMOHHONW PadOThl — BBISBICHHE
YPOBHSI TEOPETHYECKOM M IPAKTUYECKOW IIOATOTOBJIEHHOCTH BBIIYCKHHMKAa By3a K
BBIMOJHEHUIO MPO(EecCHOHANBHBIX 337ad U COOTBETCTBHSI €r0 IMOATOTOBKH TpeOOBaHUIM
®I'OC BO no HampaBiieHHIO OArOTOBKU MaructpoB 18.04.01 Xumuueckasa mexnonozus,
Marucrepckass nporpamma «Texnonozusa HeopezaHuueckKux eeujecme, CcopoeHmos u
Kamanu3amopoe 01s ux npou3e00Ccmea.

2 B pesynbrate TOPOXOXKICHUS TOCYIAPCTBEHHOM WTOrOBOW AaTTECTALIUMM:
BbINOJIHEHHE, TMOATOTOBKA K MNpoueaype 3allMThl W 3allUTAa  BBIMYCKHOM
KBAJIN(PUKATMOHHOM PadoThl 00yJarONTUNCS JOJDKEH:

Obaaoams CeNyIOMUAMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YHuBepcaibHble KOMIICTCHIMH:

— VK-1; YK-1.1; YK-1.2; VK-1.3; YK-1.4; YK-1.5.

-VYK-2; VK-2.1; YK-2.2; VK-2.3; YK-2.4; VK-2.5; YK-2.6; YK-2.7.

—VK-3; VK-3.1; VK-3.2; YK-3.3; YK-3.4; VK-3.5; YK-3.6; YK-3.7.

— YK-4. YK-4.1; YK-4.2; YK-4.3; YK-4.4;

— VK-5. YK-5.1. YK-5.2. VK-5.3.

— VK-6. YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5.
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OomenpodeccuoHaNbHbIE KOMIIETEHIMU:

— OIIK-1. OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7.

— OIIK-2; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7;
OIIK-2.8.

— OIIK-3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7;
OI1K-3.8; OIIK-3.9; OIIK-3.10; OITK-3.11.

— OIIK-4; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4.

IIpodeccnonanbHble KOMIETEHIIUM:
— IIK-1; IIK-1.1;. TIK-1.2;. TTIK-1.3.
—IK-2; I[IK-2.1; T1K-2.2; T1K-2.3.

— I1K-3; TIK-3.1; I1K-3.2; TIK-3.3.
—[1K-4; [1K-4.1; 11K-4.2; I1K-4.3.

- [IK-5; TIK-5.1; TIK-5.2; T1IK-5.3.
3namu:

—  TPUHLMIIBI U MOPAJOK MOCTAaHOBKU M (OPMYIUPOBAHUA 337a4 HAYUHBIX HCCIEIOBAaHUMN
HA OCHOBE pe3yJbTaTOB IMIOMCKA, OOpaOOTKM ¥ aHamu3a HayYHO-TEXHHYECKON
nHpopmanuu;

—  (PMBHKO-XMMHUYECKHE OCHOBHI TEXHOJIIOTUH HEOPTAHUYECKUX BEIECTB;

— TIpaBWIa M TMOPSAOK IOArOTOBKM HAYYHO-TEXHHYECKHX OTYETOB, AHATUTUYECKUX
0030pOB H CIIPaBOK, TpeOOBaHUS K TMPEACTABICHUIO pPE3yJIbTATOB IPOBEIACHHOTO
WCCJIEI0BAHMS B BUJIE HAYYHOI'O OTYETA, CTaThU WJIU JOKIIAJIA;

—  TPHEMBbI 3aIUTH HHTEJUIEKTYAIbHONH COOCTBEHHOCTH;

Ymems:

— pa3pabaThiBaTh HOBBIE TEXHHUYECKHE M TEXHOJOTHYECKHE pEIICHUS Ha OCHOBE
Pe3yabTaTOB HAYYHBIX UCCIEIOBAaHUN;

— cO3/1aBaThb TEOPETUYECKUE MOJEIM TEXHOJIOTHYECKUX MPOLECCOB, MO3BOJSIOMIUX
IIPOTHO3UPOBATh TEXHOJIOTMYECKUE IapaMeTpbl, XapaKTEPUCTUKHA anmaparypsl H
CBOMCTBA MOJIy4a€MBbIX BEILECTB, MATEPUAIIOB U U3EIUN;

—  pa3pabaThIBaTh MPOTPaMMbl U BBINOJIHATH HAyYHbIE UCCIIEOBaHUS, 0Opa0OTKY M aHAINU3
UX pe3yNbTaTOB, (POPMYIUPOBATH BHIBOBI U PEKOMEHIAITNH;

—  KOOpAMHHPOBaTh pabOTHl MO COMPOBOXKICHUIO peallM3allud pPe3ylbTaToB paboThl B
MIPOU3BOJICTBE;

Braoemy:

—  METOJO0JIOTHEN U METOIMKOW aHajIn3a, CHHTE3a U ONTHUMM3AIMH MPOIIECCOB 0OecreyeHus
KauecTBa WCHBITAHUH, CepTU(UKANNKA TPOAYKIIMH C MPUMEHEHHEM MPOOIEeMHO-
OPHUEHTHPOBAHHBIX METOJIOB;

— HaBblKaMU pPabOTBl B KOJUIEKTHBE, IUIAHUPOBAHUS M OPTaHU3AIHMHA KOJUICKTUBHBIX
Hay4YHBIX HCCJICIOBaHU;

— CHOCOOHOCTBIO peIIaTh TOCTaBJICHHBIE 3aJayd, HWCIONb3yS YMEHHS M HaBBIKU B
OpraHMu3aIi HAyYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX padoT.

3 Kpartkoe cogep:xanue ['ocygapcTBeHHOI UTOr0OBOM aTTecTaluu

l'ocynapcTBeHHass WTOroBasl aTTecTalUs: BBIIOJIHEHUE, MOJITOTOBKAa K MPOLEAYype
3aIIATHI ¥ 3alMTa BBITYCKHON KBaTu(pUKaIMOHHON paboThl B hopme 3amuThl BKP mpoxoaut
B 4-oM cemecTpe Ha 0Oaze 3HAHWN, YMEHHH M HABBIKOB, TMOJYYEHHBIX CTYICHTAMHU IPHU
W3YyYCHUU JUCUUIUIMH HampaBieHUus TOAroToBkU 18.04.01 Xumuueckas mexnonozus,
Maructepckass nporpamma «Texmonozusa HeopeaHuuyecKux eeuiecme, CcopoeHmos u
Kamanu3zamopoe 011 ux npou3e00cmea» 1 NpoX0KIeHUs IPAKTHK.
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I'ocynapcTBeHHass MTOroBasi aTTECTALMs: BBIOJIHEHUE, IOJArOTOBKAa K IpoLEnype
3alUThl U 3alllUTa BBITYCKHON KBaJIM(UKALMOHHONW pabOThl MPOBOAMUTCS TOCYIAapCTBEHHON
sKk3aMeHannoHHoli komuccuei (I'9K).

Kontpois YPOBHSI c(OPMHPOBAHHOCTHU KOMIIETEHIINH o0yyJaromuxcs,
npuobperenHsix npu ocBoenuu OOIL, ocymecTBisercs mytem nposeaeHus 3amutsl BKP u
NPUCBOCHUS KBanuukanuu «Maructp.

3ammra BKP sBnsercsa oO0s3arenbHOM Mporerypoid MTOrOBOM TOCYIapCTBEHHOM
aTTeCTallUd CTYAEHTOB BBICHIMX Y4eOHBIX 3aBEJCHMH, 3aBEpUIAOIUX OOy4YeHHE IO
HANpaBJICHUIO MOJIrOTOBKM Marucrparypsl. OHa NpoBOAMTCS NYOJWYHO HA OTKPHITOM
3acenanuu ['DOK B COOTBETCTBMM C JIOKQJIbHBIMH HOPMAaTHUBHBIMH M DPACHOPSAUTEIbHBIMU
aKTaMU YHHUBEPCUTETA.

Marepuainsl, peacTaBIsgeMble K 3alIUTE:

BBIITYCKHAas! KBaJIM(UKAMOHHAs paboTa (OSCHUTEIbHAS 3aIIUCKA);

3ajaHue Ha BeITonHenne BKP;

0T13bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaTodyHblil MaTepual), MOAIMCAHHAsSL PYKOBOAUTEIEM;

JOKJIaI.

B 3amaum  I'DOK  BXOAST  BBIABIEHHME  IOATOTOBJIEHHOCTH  CTyJIEHTa K
NpoeCCUOHATBHON JI€ATEIbHOCTH M IPHUHATUE PELICHHs O BO3MOXKHOCTH BBIJAUU €MY
JUILUIOMA.

Pemenne o mpucyXA€HHUU BBITYCKHUKY KBaJU(pHUKAMM MarucTpa MpUHUMAaeTcs Ha
3aceganuu [ DK mpocTeiM GOJIBIIMHCTBOM HPU OTKPHITOM I'OJIOCOBAHUY YJICHOB KOMHCCUU Ha
OCHOBAaHMU DE3YJIbTATOB HTOTOBBIX HCHBITAHUH. Pe3ynbTaTel ompenenstoTcs OLEHKaMU
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

OOyuaronuiics MMeeT NMpaBoO MOAATh B ANEIUIALUOHHYI0 KOMUCCHIO ANEIISALHUIO O
HapylIeHUH, [0 €ro MHEHHUIO, YCTaHOBJIEHHOW MpOLENYpbl 3allUThl  BBITYCKHOMN
KBAJTM(PHUKALMOHHON pabOThl. ANEIUIALUSA O HECOIIACHH C PEe3yIbTaTaMH 3aIlUThl BBITYCKHON
KBaJTM(PHUKAIIMOHHON pabOTHl HE TPUHUMAETCS.

4 O0beM I'ocynapcTBeHHOI HTOTOBOM ATTECTALMH U BUAbI Y4eOHOH padoThl

['ocynapcTBeHHass UTOTOBasi aTTECTAllMsA: BBIMIOJHEHUE, MOATOTOBKAa K MpPOLEAype
3aIIUTHI ¥ 3alIUTa BBITYCKHOW KBaTU(UKAIMOHHONW pabOThl MPOXOAUT B 4-OM ceMecTpe Ha
0a3e 3HaHUH, MOJYYEHHBIX CTYACHTAMHU MIPU U3yUYECHUU AUCLUUILINH HApPaBICHUs MOATOTOBKU
18.04.01 Xumuueckaa  mexnonocusa, Marucrepckas  nporpamma  «Texnonocusn
HEeOP2aHUYeCKUX 6eujecme, COpOEHMmMOE u Kamaauzamopoe 0714 ux npou3eo0cmea u
paccunTaHa Ha COCPEIOTOYCHHOE MPOXOXKIeHHEe B 4-oM ceMecTpe (2-0if Kypc) oOy4deHUs B
o0wveme 324 akanemuueckux 9acos (9 3E).

o B B akanewm. B
Bunsl yueOHoI paboThI 3aUETHBIX qacax ACTPOHOM.

eAMHUIIAX qyacax
Oomas Tpynoemkoctb I'MA no yueOHOMY I1aHY 9 324 243
KonTakTHas padora (KP): 0,02 0,67 0,54
CamocrositesbHas padora (CP): 8,98 323,33 242,46
KoHnTtakTHas pabota — utorosas arrectanus (ATTK) 0,02 0,67 0,54
Brinonnenue, Hanucanue u odpopmierne BKP 8,98 323,33 242.46

Bua konTpoJs: 3amura BKP
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5.6 ®aky1bTATHBBI

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Hay4yHast mny0JIMuuCcTHKA»

1. Ieap JMCOMIIMHBI — TOBBIIIICHUE OOIIEH U PEYCBOM KYJIBTYPHI CIICIIHAIIACTA,
CIOCOOHOTO pPEalTM30BbIBATh CBOM KOMMYHHKATHBHBIE IOTPEOHOCTH B COBPEMEHHOM
oOmecTBe Ha OCHOBE TMPHUHIUIOB A(O(PEKTUBHOrO  OOIICHHS, KOMMYHUKATHUBHOU
1eN1IecO00pa3HOCTH, YBXKEHUS K JAPYIMM JIIOJSM, a TakXKe CHOCOOHOr0 TPUMEHATh
COBpEMEHHbIE KOMMYHUKAaTHUBHbIE TEXHOJOTUHU, B TOM 4YHCIE€ HAa MHOCTPAHHOM S3bIKE, JJIS
aKaJeMUYEeCKOT0o 1 MPo(heCcCHOHATLHOTO B3aUMOICHCTBHUSI.

2. B pe3yabTaTe u3ydyeHus QJUCHUILIMHBI 00y4alolIUiics M0 nporpaMmme

MATHCTPATYPbI A0JLKEH 001a0amsb CASAYIOIIMME KOMIIETEHITUSIMU ¥ HHIUKATOPaMU

ux noctmwkenus: YK-3; YK-3.1; VK-3.2; YK-3.3; VK-3.4; VK-3.5; VK-3.6; YK-3.7;

VK-4; YK-4.1; YK-4.2; VK-4.3; VK-5; YK-5.1; VK-5.2; YK-5.3

3namo:
— CYIIHOCTh HAyYHOU MyOTUIMCTHKY, €€ POJIbh B (JOPMUPOBAHUU PEUEBOU KYIBTYPHI;
— pa3IMuKe YCTHOM M MUCbMEHHON Hay4HOU peuu;
— KOMITO3UIIMOHHBIE M CTHJIMCTHYECKHE OCOOCHHOCTH HAYYHOTO W HAYYHO-TIOMYJISIPHOTO
TEKCTa;
— IpaBuJjia CO3/aHUS MUCbMEHHBIX M YCTHBIX dKaHPOB HAYYHOTO CTHIISI pEYH;
— IpaBuiia yOeKIeHUS ONIMOHEHTa B HAYUYHOM TUCKYCCHH.

Ymemns:

— pa3nuyarh TEKCThl COOCTBEHHO-HAYYHOTI'O U HAyYHO-MTOMYJISIPHOTO MOJACTHIIEH pey;
— Jlenath OTOOp SI3BIKOBBIX CpEACTB Al oOecrneueHHs 3(()EKTUBHOW KOMMYHHUKAIMH B
npodeccuoHanbHOM cpene;
— TpaHc(OopMUpOBaTh HAy4YHYI0 HMH(OpPMAIUI0 M3 NHCbMEHHOW (OpMBI B YCTHYIO, W3
COOCTBEHHO Hay4YHOTO U3JI0KEHUS B HAYYHO-TIOMYJISIPHOE;
— IUCaTh HAYYHYIO CTAThIO, PEIICH3UIO U aHAIIMTUIECKHIE 0030PHI;
— BBICTYNATh C JOKJIaJaMH, BECTH HayYHbIE JUCKYCCHU.

Braoems:
—mpuémamMu pabOThl C COBPEMEHHOW HAayYHOW JMTEepaTypoll s mpodhecCHOHATBLHOTO
camMo00pa30BaHMs U BEACHUS HAyYHO-HUCCIIEI0BATENbCKON paboTH;
— HaBbIKAMHM  TOJTOTOBKM HAYYHBIX MNYONMKAaUMi U aHATUTUYECKHX 0030pOB ¢
000CHOBAHHBIMH BBIBOJAMH U PEKOMEHIALIUSIMU;
— METOJMKaMU MEXJIMYHOCTHOTO U JIEJIOBOTO OOIIEHUSI HA PYCCKOM SI3BIKE C MPUMEHEHHEM
A3BIKOBBIX (DOPM, CPENICTB U COBPEMEHHBIX KOMMYHHUKATUBHBIX TEXHOJIOTHIA.

3. Kparkoe comepxkanue Q11 CHUNITIHHBI

Pazoen 1. JINHTBUCTHKA HAYYHOI'0 TEKCTA

1.1. CymHocTs Hay4yHOH NYOJUIIUCTUKH, €€ poJib B (POPMHUPOBAHUH PEUECBOM
KyJIbTypbl Oynayiero creuuanucra. PeueBas KynbTypa CHENMANUCTa, THUIIBI PEUEBOIl
KyJIbTypbl. JIB€ TOYKHM 3peHHs Ha HaszBaHWe AUCHUILIMHBI «Hayunas myOmunuctuka». U3
WCTOPUM CTAHOBJICHUS Hay4HoW wMbicid B Poccun. Hayka wm ocobas poib HaydHOU
KOMMyHHKaIMU. OrmnpenencHue TMOHATUS <« IyONuIucTHKa». Mcropus MyOIUITUCTHKY.
B3aumoBbITOHOE COTPYIHUYECTBO HAyKU M MyOnuuucTukd. Hayka xak cpena co3maHus U
(GYHKIIMOHUPOBAHMS HAYYHBIX MTyOIMKAIIUK B HAYYHBIX U3JAHUSIX U MacCc-Meua.

1.2. TekcT Kak pedyeBoe MPOU3BEACHHE, eauHuIa oOmeHus. OnpeneneHue TeKCTa U
BUJbI WHpOpMaluu B TekcTe. CTUIMCTUKA TEKCTOB KaK BO3MOXKHOCTH CO37aBaTh TEKCTHI
ayuqiie. CriocoOsl oOecriedeHns HeIbHOCTH M CBSI3aHHOCTHU TEKCTa: BUABI TpaMMaTHUECKON
CBSI3U TMPEJUIOKEHUN, CBSI3b MO CMBICTY. 3aKOH JABUKEHHUS MBICIM HA YPOBHE Pa3HBIX
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COCTaBHBIX 4YacTell Tekcra (ad3ar, (parMeHt, riiaBa, 4acTh, 3aKOHUYCHHOE IMPOU3BEACHHUE).
Tunsl TekcToB Mo (HYHKLIHOHATIBLHO-CMBICIIOBOMY HA3HAUEHUIO (OKECTKOT0» U «THUOKOro»
cnoco0oB mocTpoeHusi. CrocoObl JIOTHYECKOTO H3JI0KEHUS MHPOpMauuu (MHIYKTUBHBIM,
JeyKTUBHBIN, aHAJIOTHs, CTyneH4aThii). [lepBuuHbie 1 BTOprYHbBIEe TeKCThl. Heo0X01uMocTh
COOJIIOJICHHSI HOPM JINTEPATYPHOTO A3bIKA IIPU COCTABICHUH TEKCTA.

1.3. Hay4HbIl CTHIIB PEUH B CHCTEME PYCCKOTO JTUTEPATYPHOTO si3bIKa. MHOT000Opa3ue
SI3BIKOBBIX CPEACTB Uis epeaayn nHpopmaruu. OTO0p SA3BIKOBBIX CPEACTB AJIsl 00eCTIeYeHUs
3(PeKTUBHOM KOMMYHHKAITUU B ONIPEICIICHHON peueBoi cuTyaruu. OyHKIIMOHAIBHBIC CTUITN
JUTEPATypHOTO s3bIKa (Hay4HBIH, OQUIIHAIEHO-AETIOBOM, MyOuuucTHIeckuit). OcoOeHHOCTH
HAyYHOTO CTHJIS peYH, cleuuduka HCIOJIb30BaHUS BJEMEHTOB pAa3IUYHBIX S3bIKOBBIX
yYpOBHEW B Hay4yHOH pedud. JIMHrBUCTHUECKHE OCOOEHHOCTH HAYyYHOTO CTHIIS pedH (JIEKCHUKO-
CII0BOOOpa3oBaTenbHasi XapaKTepUCTHKA, CTaHIAPTHOCTH MOP()OIOrHH, TOYHOCTH U
0000IIEHHOCTh TPAMMATHYECKUX KOHCTPYKIHUil), ClielalbHbIe MPUEMbl U peueBble HOPMBI
Hay4YHBIX paOOT pa3HbIX >KaHPOB. [ paMMaTrHyeckue mprueMbl 00ecredeHnst SICHOCTH HayqYHOTO
ctwiid. JKaHpbl NMCBMEHHON M YCTHOM Hay4HOH peuu.

1.4. OcobeHHOCTH YCTHOH M THUCBMEHHOW pedu. JIOTMKO-TMHTBUCTHYECKHE
0COOEHHOCTH HayYHBIX TEKCTOB M UX aHAIUTUKO-CUHTETHYECKas rnepepaboTka. Jlekcuueckue
MapKepbl — MTOMOIIHUKU B HanucaHU1 CTaTbH. Herepmunonoruueckue
CTaHIapTU3UPOBAHHbIC €AMHUIBI. [lepeunciieHne TUMUYHBIX OIMUOOK MPH COCTABICHUU
NUCbMEHHOTO HAayyHOTO TEKCTa (3HayeHWe cloBa U JIEKCHYecKass COYeTaeMOCTh,
3aMMCTBOBAaHHUE B COBPEMEHHON HAy4YHOH peuu; ciiyyau HapylIeHUs TPaMMAaTHUYECKUX HOPM:
IpaBuJia UUTUPOBAHUS, TPYIHbIE CITydau yIoTpeOIeHHs! MPEJIOr0B, BBOJAHBIX KOHCTPYKILIUM).
[IpaBuna TpaHcpopmanuu HaydyHOH HMHGOpPMAIMM M3 YCTHOTO TEKCTa B MHCbMEHHBIH WU
Hao000pOT.

1.5. [loaroroBka Hay4yHO-NONYJSPHOIO TEKCTA: KOMIIO3ULIMOHHBIE U CTUIIUCTUYECKUE
O0COOCHHOCTH, TUIIMYHbIE OIIMOKH. 3aBUCUMOCTb BBIOOpA S3BIKOBBIX CPEICTB U CTPYKTYPHI
TEKCTa OT LieJeBor ayautopun. [lomynspu3amnus cloKHOTO HAyYHOTO 3HAHUS («HAYYIION») U
OCHOBHBIE€ CIIOCOOBI TIOJIaYM Hay4YHO-TIONyJsspHON nHpopMmanuu B CMU: razersl, KypHabl,
TO/l, Hayunble creHmg-ambl Ha TB, kanamel Ha Youtube Paamo, moakacTel, OHIIalH-
KOMMEHTUPOBAHUSI COOBITUH, TEKCThI, WIUTIOCTPALIUU, BUJICO- U ayauo]ailsibl, THUIIEPCCHUIKU
Ha Jpyrue UCTOYHUKH B MHTepHere. KOMIO3MIIMOHHBIE U CTUIMCTUYECKHE OCOOCHHOCTU
HAYYHO-MOMYJISIPHOTO TEKCTa, TUIMMMYHBIE OMIMOKU MPHU €ro cocTaBieHUH. OCHOBHBIE YKaHPbI
HAy4YHO-IOMYJISIPHBIX TEKCTOB: HOBOCTb, PENOPTAaX, MHTEPBBIO, KOJOHKH, IPECC-PEIU3bl U
MocThl B Oyiorax. PexomeHpanuu 1Mo CTPYKTypUpOBaHUIO HHGOpMAIUMHU (3arojIOBOK, JIH,
[IMTaTa, KOHIIOBKA).

Pa3nea 2. IIpaBuiia noAroTOBKM NUCbMEHHOM HAYYHOH padoThI

2.1. Xanper HayuHoro ctwis peur. OOmas XapakTEpPUCTHKA KAHPOBBIX MOJCHCTEM
HAy4YHOT'O CTWJISI peud. SI3bIKOBBIE MapaMeTphbl, pPA3IUYAIONIME KAHPhl HAYYHOU pedu
(cxema/mMoJIeIb TIOCTPOEHHUS, 00BbEM TEKCTa, MPHCYTCTBHE aBTOpa B TEKCTE, YBEPEHHOCTH
U3JIO)KEHUS, COOTHOILIEHUE PE3yJIbTaTOB M XOJAa MCCIEAOBAHUSA, CIOXKHOCTb S3bIKA,
pa3BopaunBaHue Bo BpemeHu). [IpaBuia komrpeccuu HayyHOW WHGOpMaIUu: BBIICICHUE
KJIIOYEBBIX CJIOB M TpPEIOKEHUH, oOpasery paboThl HaJX CO3/aHHEM BTOPUYHBIX TEKCTOB
pa3HOIl cTenmeHW KOMIIPECCUU: BbIIEJICHHE TJIaBHOM WH(OpMaluU, BBIJECIECHUE TOATEM,
cyomoareM. Buapl KoMIlpecCMM HAy4HOTO TeKcTa. Te3Huchl Kak Crneuu(puyecKuid >kaHp
HayyHoro ctuis. [IpaBuna cocrtaBiaeHuss W OQOPMIIEHHS HHTETPAIbHOTO KOHCIEKTA.
CocraBieHue aHHOTAIM pa3HBIX BUAOB. Buabl pedeparoB, CTpyKTypa U COJCpXKaHHE
pedepara, kiuIe, UCMONb3yeMbIE TIPH COCTaBiIeHUU pedepaToB. Pabora mo cocTaBlieHHIO
pedepara-o63opa. PenensupoBanue. CTpykTypa peueH3uu. Mopaenb THIOBOH pPELCH3WH.
Onenounas yacth peuensun. Crneurduka cocTaBlIeHNUs aHATUTUYECKOT0 0030pa.
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2.2. IlpaBuia HamucaHUs HAy4yHOM cTaTbu. TEXHONOTMSI MOATOTOBKM HAy4YHBIX
MyOJMuKaIMii: TMOATOTOBUTEIBHBIM dTanm (IUIaH HAyYHOW NyOJWKAIMH), OCHOBHOW 3Tall
(mocTaHoBKa MPOOJIEMBIL, TUIIOTE3a, TEOPETUIECKOE 0OOCHOBAHUE, IKCIICPUMEHTAIbHAS YacTh,
pe3ynbTaThl  UCCIENOBAHUS); 3aKIIOUUTENbHBIA  3Tanm  (BBIBOABI U MEPCIEKTHUBBI
uccnenoBanus). OOmMe peKkOMEHAAUWu s TOATOTOBKM IMyOJMKAalMKM CTaTbU Ha
WHOCTPAaHHOM si3bIKe. BapHaHTBhl TEKCTOBOTO MPEJCTaBICHUS HAy4YHBIX pPE3yJIbTaTOB
(MoHOTpadusi, COOPHMK HAyYHBIX TPYJOB, MaTepUallbl KOH(EPEHIUH, PETPHHT, TE3UCHI
JOKJaa0B, Hay4yHasi crarhsi). CtTpykrypa HaydyHou cratbu. OdopmieHne HaydIHOU
nyonmukanuu. [IpaBuna odopmieHHS OTHENBHBIX 4YacTeld TEKCTOBOTO  MaTepuana
(opopmnenue 6mbmmMorpaduu, CHOCOK, COKpAIIEHHUE CIIOB, TEKCTOBOTO O(DOPMIICHHS TaOJIHIT
U PpUCYHKOB, cxeMm). TpeOoBaHuMs K aBTOPCKUM TEKCTaM OpWUTHHAjIa. AHamu3
ONyOMKOBAaHHBIX CTAaTed cowcKareiedl ydeHou crerneHd. COOTBETCTBHE TEMATHUKH CTAaTbH
Hay4yHOH crenuanbHocTH. Hayuynas noBu3Ha. Llens u mimaH coOCTBEHHOH myOiIMKaIMy.
Onpenenenne Mecra OmMyOoNMKOBaHUA. Pa3paboTka TiaHa-mpocnekTa MyOJuKamuu ¢
OIpECIICHUEM LI, 3a/1a4, HOBU3HBI U MIPAKTUUECKON 3HAYMMOCTH. AHAIN3 JKYpHAJIOB JUIs
onpezeneHuss MecTa NyOJMKalUu: BBIABIEHUE SJEPHBIX KYypHAJIOB, 3akoH bpendopna,
WHJIEKC IUTUPOBaHUs XHpIIa.

Pazgen 3. KyabTypa HAyYHOH MOHOJIOTHYECKOI M 1MAJIOTHYECKOH peun

3.1. TlpaBmma mOATOTOBKM HAy4YHOro JoKjana. OTIWYUTENbHBIE OCOOCHHOCTH
3BydYamie pedr. 3aKOHBI COBPEMEHHOH pUTOpUKU. TpeOoBaHUS K MOATOTOBKE ITyOJIHMYHOTO
BBICTYIUIGHHS B 3aBHUCHUMOCTHM OT UeIM BBICTyIUIeHUs. JKaHpbl HaydyHOH yCTHOI
MOHOJIOTHYECKOH (MHGOPMAIMOHHON peuun): coolIieHue, pedepaTuBHOE COOOIIEHUE,
JEKIMs, J0KIan. Pa3HOBHIHOCTH MOKIaJ0B, 00beM M COONIONEHHE pEerjlaMeHTa. JTambl
MOJTOTOBKHM HAaYYHBIX JOKIJIAIO0B (BBIOOp TEMBbI, MOAOOpP MaTepuajoB, IUJIAH BBICTYIUICHHUS,
paboTa Hax TEKCTOM, OpOpMIIEHHE MAaTEpHAIIOB JUIsl YCTHOTO MPEACTAaBICHUS, MOJTOTOBKA K
BBICTYIUIEHHI0). OCHOBHBIE OIIMOKM MPU HAMMCAaHUH JTOKJIA/0B Ha HAYYHYIO KOH(EpEHIIHIO.
[TpaBuiia BBICTYIJICHHI C Mpe3eHTaluel Ha 3alluTe KBaAIM(UKAIIMOHHBIX padoT M HayYHBIX
KOH(EepEHIHSIX.

3.2. OcHOBHBIC TpeOOBaHUS K BEACHUIO HAYYHOU MUCKyccHU. JKaHpPBI TUaIOTHYECKON
YCTHOW HAy4YHOH peun: Tnpecc-KOH(pEpeHIUsl Kak OAMH U3 CIIOCOOOB MOJY4YECHHUS
uHopManuu, HayyHas Oecena, HayyHast Tuckyccus. OcoOeHHOCTH aKaJJeMHUUECKOTO ITHKETA.
O npupojie MoTMHHOTO (MPOAYKTUBHOTO) criopa. KynsTypa criopa/auckyccuu: onpeesieHue
npeIMeTa Cropa, IOBEACHHE IIOJIEMUCTOB, YBAaXXUTEJIBHOE OTHOLIEHHE K OIIOHEHTY.
[TpaBuia yOexaeHHs ONNIOHEHTA: yOeXK/IeHUEe U apTyMEHTalllsl, OCHOBHbIE BU/IbI ApI'YMEHTOB,
CTPYKTypa J0Ka3aTelbCTBa, IOJIEMHYECKHE MPUEMbl, MCKYCCTBO OTBEYaThb Ha BOIPOCHI.
OCHOBHBIE CTpaTETUN M TAaKTUKHM BEJEHUS HaydyHbIX AUCKyccui. [loAroToBka K JUCKYCCHH U
pedeBoe MoBeIeHNE KaXA0ro y4acTHUKA.

4. O0beM yueOHOH TMCUMILTHHbI

Buo G110t DG O0BbeM THCIHHUIIIHHBI
O yueonou pavomsr 3E Axap. 4. Actp. u.

Oo1mas TPYA0EMKOCTh  JHCHMILIHHBI 1o 3 108 81
y4eOHOMY ILIAHY
KonTakTHas padora (KP): 0,94 34,2 25,5
Jlexuun (Jlek) 0,47 17 12,75
[Tpaktuueckue 3ansatus (I113) 0,47 17 12,75
CamocrositesbHas padora (CP): 2,06 73,8 55,5
CamocTosTenbHOe U3Yy4EHUE pazzenos 73,8 55,35
TUCIIAIUINHEL 2,06
KonrakTHas camocrosiTensHas pabota 0,2 0,15
Bua konTposs: 3auér

66




AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpodeccnoHaIbLHO-OPUEHTHPOBAHHBIN MEePeBOI»

1. Hear AMCHUIJIMHBI —  TPUOOpETEHHE  OOy4aromUMHCS  OOIIEH,
KOMMYHHKAaTHBHOH U MPOPECCHOHATBHON KOMIIETCHIIUH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX
JTanax S3bIKOBOM MOJTOTOBKHM MO3BOJSET BBIMOJHATH Pa3iMuHbIe BUJBI MpodeccroHalbHO
OpPUEHTUPOBAHHOTO N1EPEBO/IA B IPOM3BOJCTBEHHON U HAYYHOH AEATEIbHOCTH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIACA T0JIKEH:

Ob6nadamye CleAyOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JTOCTHKECHUS.

VYK-4; YK-4.2; YK-4.3; YK-4.4

3namu:

- OCHOBHBIE CTIOCOOBI TOCTHKEHHUS SKBUBAJIECHTHOCTHU B TIEPEBOJIE;

- OCHOBHBIE IIPUEMBI IIEPEBOJIA;

- SI3BIKOBYIO HOPMY U OCHOBHbIE (DYHKITHH SI3bIKA KAK CUCTEMBI;

- JOCTaTOYHOE ISl BBINOJHEHUS IE€PEBOJA KOJMYECTBO JIEKCMYECKUX €IMHUII,
(b pa3eoq0oru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JJMHTBOCTPAHOBEIYECKUX PEaHii;

ymemy:

- IPUMEHATH OCHOBHBIE IPUEMBI IEPEBO/IA;

- OCYILECTBJIATh THCBMEHHBIH TEpPeBOA C COOJIOACHHEM HOPM JIEKCUYECKOMH
SKBUBAJIEHTHOCTH, COOJIOJEHUEM TIpaMMaTHUYECKHX, CHHTAKCUYECKMX W CTUIMCTHYECKUX
HOPM;

- 0OpMIISITH TEKCT MEPEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIaKTOPE;

- OCYLIECTBISATh MEPEBOJI C COOJIOACHHWEM HOPM JIEKCMYECKOW SKBHBAJICHTHOCTH,
cOOI0ICHHEM IPAMMAaTUYECKUX, CAHTAKCUYECKHUX U CTUIMCTUYECKUX HOPM TEKCTa IepeBoa
Y TEMIIOPATIbHBIX XapaKTEPUCTUK UCXOJAHOTO TEKCTa;

gnaoems:

- METOJMKOH MpeInepeBOIYeCKOro aHalu3a TEeKCTa, CIHOCOOCTBYIOUIEH TOYHOMY
BOCTIPUATHIO UCXOJHOTO BBICKA3bIBAHUS;

- METOJIMKOW TOJITOTOBKU K BBHIMOJTHEHUIO MEPEBOJIA, BKIIOYAS MOUCK MHPOPMAIUH B
CIIPaBOYHOM, CIIEIIMANILHOM TUTEpaType U KOMIbIOTEPHBIX CETSX;

- OCHOBaMHM CHCTEMBI COKpALEHHOW IE€PEBOJYECKOM 3amUCH NPU BBIIOJHEHUU
nepeBoa;

- OCHOBHOM MHOS3bIYHOM TEPMUHOJIOTUEN CIIEHUATIBHOCTH,

- OCHOBaMHU peepUpOBaHUs U aHHOTUPOBAHUS JIMTEPATYPHI 110 CIIEIUATBLHOCTH.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Paznen 1. TpeOoBanmsa Kk mnpodeccHOHATbHO-OPHEHTHPOBAHHOMY IepeBOAY.
Oco0eHHOCTH NepeBoa CIEeHHAIBHBIX TEKCTOB

1.1. OcHoBHble TpeOoBaHHA K TNPO(ecCHOHATbHO-OPUEHTUPOBAHHOMY IEPEBOAY M
noHsitue uHpopmanmonHoro mnoyss. Crnenuduka MpodhecCHOHATPHO-OPUEHTUPOBAHHBIX
TEKCTOB. DKBUBAJIEHTHOCTD, a1€KBaTHOCTh, IEPEBOANMOCTD CIELIMAIbHBIX TEKCTOB.

1.2. TexHn4eckass TEPMUHOJIOTHS: XapaKTEPUCTUKHU.

TepmuHomoruss B 00JIACTH TEXHOJOTHMH BBICOKOTEMIEPATYPHBIX (YHKITMOHATBHBIX
MarepuanoB. OOecrieueHHEe TEPMUHOJIOTHYSCKON TOYHOCTH W eaumHooOpasus. CrocoOsl
HAKOIUIEHUS M PacUIMpPEHUs CIOBApHOIrO 3amaca B Impolecce nepeBona CpaBHEHHE MOpsaKa
CJIOB B aHIJIMHCKOM M PYCCKOM MpEeIOXKEHUsX. VI3MeHeHue CTpYKTYpbl MPeaaoKeHus: npu
NEPEBOJIE.

Pazgen 2. Jlekcuko-rpamMmMaTHyecKkue MpodJieMbl MepeBoaa ClelraJIbHbIX
TeKCTOB
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2.1. Tlpobrnema HEOJHO3HAYHOCTH IEPEBOJIa BUIOBPEMEHHBIX ()OPM U €€ pEIICHHUE.
Oco0eHHOCTH TIepeBO/Ia Pa3IUYHBIX THIOB MpeaioxkeHui. [lepeBoa cTpagaTenbHOTO 3aiora.
TpynuHble ciydan epeBojia CTpaIaTeIbHOTO 3aJI0Ta.

2.2. YcnoBHBIE TPENIOKEHHS, TPaBUiIa M OCOOEHHOCTH WX OOpaTHOTO TEpeBOja.
[IpakTrka nepeBojia HAy4YHO-TEXHUUECKOU JIUTEPATyphl HA IPUMEPE TEKCTOB MO TEXHOJIOTHUHU
BBICOKOTEMIIEPATYPHBIX (PYHKIMOHAIBHBIX MAaTEPUAJIOB.

2.3. ITlepeBon mpeaIoKEeHH € y4eTOM IpaBuja corjacoBaHusi BpeMeH. llepeBon
MPUYACTUS M MPUYACTHBIX 000poTOB. Pa3BuTHE HABBHIKOB IMEpeBOJa Ha MpPUMEpe TEKCTOB IO
TEXHOJIOTUH BBICOKOTEMITEPATYPHBIX (PYHKIIMOHATHHBIX MaTEPHAIIOB.

2.4. Ponp mH(GUHUATHBA B TPEIJIOKCHUM W BapHaHTHI MEPEBOJIa HA PYCCKUU SI3BIK.
WNnpunntruBHbIe 000poTHL. BapraHTsl epeBoa Ha PYCCKHI A3BIK.

Paznen 3. UntepHer u UKT B npodeccnoHaIbHO -OPMEHTHPOBAHHOM IepeBoje

3.1. Cucremsr aBromatuzanuu mnepeBoga. (Computer Assisted Translation Tools).
NudopManinoHHbIN ¥ THHTBUCTUYECKHUH MTOUCK B IHTEpHET.

3.2. PaboTa ¢ 3NEKTPOHHBIMH CIIOBApSMHU U TIIOCCApUSIMU. PemakTupoBaHue TEKCTa
npodheccuoHaNTbHO-OPUEHTUPOBAHHOTO TEPEBOIA.

4. O0beM yueOHOM JUCUUIIJIMHBI

. O0BEM AUCHUIUINHEL
Bun yae6HO# paboThI
3E Akap. u. Actp. 4.
OO01mast TpPyA0€MKOCTh JUCIUTIITTHBI 2 72 54
KonTakTHas padora — ayinTopHbBIE 1,0 34,0 25,5
3aHATHS:
[paktuueckue 3ansatus (I13) 0,9 34,0 25,5
CamocrosiTesqibHAs paboTa 1.1 38,0 28.5
KonrakTHas camocrosiTensHas pabota 0,2 0,15
CaMocCTOsTENIbHOE U3yIEHUE PaA3IETOB 11 37.8 28,35
JTACITUTIIAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer
* JTOKYMEHT IIOAIIMCAH
HEKBAJTM®UIITMPOBAHHOU
OJIEKTPOHHOMU TITOAITMCBIO
(Q: Bnaneneu: ®unaros Cepreii Hukonaesuu 68
H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM
pabote
HetictButeneH: ¢ 27.03.2022 no 27.03.2023
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