5 AHHOTAIIMU PABOYUX ITPOI'PAMM JUCHUIIVINH, IPAKTUK U I'HA

5.1 /IucuunJuHbI 00513aTeIbHON YacTH
AHHOTAaIUs padoyeil MPorpaMMbl AU CHUILIMHBI
«J1eJI0BOM HHOCTPAHHBIH A3BIK)»

1. Heab aMCUMIUIMHBI — TIpuoOpeTeHrne OoOydJaromuMucs oOIIel, KOMMYHUKATHBHOW |
npodeCCHOHATBPHON KOMIETEHIMH, ypPOBEHb KOTOPBIX Ha OTAEIBHBIX 3Tamax S3bIKOBOH IOJTOTOBKH
MO3BOJIIET  BBIMIOJIHATH  pa3lIM4Hble BHUIBI NPO(ECCHOHATHLHO OpPUEHTHUPOBAHHOIO IepeBoJa B
MPOU3BOJICTBEHHON U HAYYHOH 1€ATEIbHOCTH.

2. B pe3yabTarte U3y4YeHHs JHCHUIIMHBI 00YYaAKOIIMIiCS JOIKEeH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTH)KCHUS :

VK-4.2; YK-4.3; YK-4.4

3namo:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHS SKBUBAJIEHTHOCTH B IIEPEBOJIC;

- OCHOBHBIE TIPHUEMBI IIEPEBOJIA;

- SI3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHUCTEMBI;

- JIOCTATOYHOE JJIsl BBIIIOJIHEHUS MEPEBO/Ia KOJIWYECTBO JIEKCUYECKUX EAMHMII, (pa3eooru3MOB, B
TOM YHCJI€ COIMATBHBIX TEPMUHOB U IMHTBOCTPAHOBETYECKUX PEATHA;

ymemy:

- IPUMEHSTH OCHOBHBIE TIPUEMBI TIEPEBO/IA;

- OCYIIECTBIISITh NMHCBMEHHBIM TEPEeBOJ C COONIOJIEHUEM HOPM JIEKCHUYECKOH SKBHUBAJIEHTHOCTH,
COOJIIO/ICHIEM TPAaMMAaTHYECKUX, CHHTAKCHYECKHUX M CTHIIMCTHUECKUX HOPM;

- 0(OPMIISITH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYUIECTBJIATH IEPEBOJl C COOJIIOJIEHUEM HOPM JIEKCUYECKOW SKBUBAJIEHTHOCTH, COOJIIOJCHUEM
rpaMMaTHYEeCKUX, CHUHTAKCHUYECKHX M CTUIMCTUYECKMX HOPM TEKCTa TMepeBoJia W TEeMIOPaTbHBIX
XapaKTEPUCTHK UCXOTHOTO TEKCTa;

61a0emn:

- METOJMKOW HpPeanepeBOJUYECKOro aHajlnu3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIPHUSTHIO
HCXOJIHOTO BBICKA3bIBAHUS;

- METOJIMKOH TMOATOTOBKH K BBHIMOJIHEHUIO TIEPEBO/IA, BKIIIOUYAs TIOMCK WH(POPMALIUU B CIIPABOYHOM,
CHeMalIbHOM TUTEpaType U KOMIBIOTEPHBIX CETSIX;

- OCHOBaMH CHCTEMBI COKPAIIEHHOW MEPEeBOTYECKON 3aMCH TIPU BBITTOJITHEHNUH TIEPEBO/IA;

- OCHOBHOW MHOSI3bIYHON TEPMUHOJIOTHEN CIIeUaIbHOCTH,

- OCHOBaMH peeprpoBaHHS U AHHOTHPOBAHUS JIUTEPATYPHI MO CHEIIHATHLHOCTH.

3. KpaTkoe cofep:kaHue AU CHUIITUHBI

Paznen 1. TpeGoBanusi Kk mnpodeccHoOHAIbHO-OPHMEHTHPOBAHHOMY mepeBoay. OcobeHHOCTH
1epeBoa crelHaAIbHbIX TEKCTOB

1.1. OcHoBHBIE TpeOOBaHUSA K NPOPECcCHOHATLHO-OPUEHTUPOBAHHOMY II€PEBOJly M IIOHATHE
uHpopmannonHoro noysi. Crenndurka npopeccuoHaTbHO-OPUEHTUPOBAHHBIX TEKCTOB. DKBHUBAJIEHTHOCTD,
aJICKBaTHOCTD, TIEPEBOIUMOCTb CIIEIIHATbHBIX TEKCTOB.

1.2. Texuuueckasi TEpPMHUHOJIOTUS: XapAaKTEPUCTUKH.

TepmuHONOTHS B 00JACTH TEXHOJOTMH BBICOKOTEMIEPATYPHBIX (YHKIIMOHAIBHBIX MaTEpHAIIOB.
ObecnieueHre TEPMHUHOJIOTUYECKOH TOYHOCTH M eanHo00pasus. CrocoObl HAKOMJICHHUS U PACHIMPEHHS
CIIOBapHOro 3amaca B mporecce nepeBoga CpaBHEHHE TOpSAKAa CIOB B aHMVIMWCKOM M PYCCKOM
npeUIoKeHUsIX. MI3MeHeHue CTpyKTyphl IPeASIOKEHHs TP NIEPEBOIE.

Paznen 2. Jlekcuko-rpaMmMaTudeckue npodsaeMbl nNepeBoaa cneunaabHbIX TEKCTOB

2.1. TIlpoGnema HEOAHO3HAUYHOCTHU IMEPEeBOJa BUIAOBPEeMEHHBIX (opM u ee pemeHne. OcobeHHOCTH
MepeBOJia pa3IMYHbIX TUIOB TpeioxkeHui. [lepeBon crpamarenpHOro 3aora. TpyaHbIe cilydau MepeBoia
CTPaJaTEeNILHOTO 3aJI0Ta.

2.2. YCIOBHBIE TpPEIOKEHUS, TpaBUia W OCOOCHHOCTH WX oOpaTHOro mepeBoga. IlpakTuka
nepeBoJia HayYHO-TEXHUYECKOH JTUTepaTypbl Ha IpUMEpPEe TEKCTOB IO TEXHOJIOIMU BBICOKOTEMIIEPATYPHBIX
(GYHKIIMOHATHHBIX MaTEPHAIIOB.
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2.3. IlepeBol mOpemIOKEHHI C Yy4e€TOM MpaBWjia COrjacoBaHusi BpeMeH. llepeBon mpudyactusi u
OpUYacTHBIX 000poTOB. Pa3BuTHEe HaBBIKOB TMEpeBOAAa Ha INPUMEPE TEKCTOB IO TEXHOJOTHH
BBICOKOTEMIIEPATYPHBIX (PYHKIIMOHAJIbHBIX MAaTEPUAJIOB.

2.4. Ponp uHQUHUTHBA B MPEIIOKECHUN U BapUAHTHI NIEpEeBOJia HA PYyCCKH s3bIK. HGUHUTHBHBIC
00opoThl. BapuaHTsl iepeBoia Ha PyCCKHIl A3BIK.

Pa3nea 3. Untepner u UKT B npojeccuoHAILHO -OPHEHTHPOBAHHOM IlepeBoje

3.1. Cucremsr aBromarmzanuu nepeBoma. (Computer  Assisted  Translation  Tools).
WudopmanoHHbIH 1 TUHTBUCTUYECKUN TTOUCK B IHTEpHET.

3.2. Pabora ¢ D9NEKTPOHHBIMH CJIOBapsMH M  [ioccapusMu. PepaktupoBaHue Tekcra
npo¢eccHOHATbHO-OPUEHTUPOBAHHOTO I1EPEBOAA.

4. O0beM yueOHOM JUCUUIIJIMHBI

. O0beM ITUCIUATUIMHEL
Bun yaeOHO# paboThI
3E Axkan. 4. Actp. u.
OO6miast TpyA0€MKOCTh TUCIUILIUHBI 2 72 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,0 34,2 25,7
[Tpaktuueckue 3ansatus (I113) 0,9 34,0 25,5
CamocrosiTesibHasi padoTa 11 38,0 28,5
KoHTakTHas camocTosTebHas paboTa 0,2 0,15
1,1
CamocTosTenbHOE U3YYCHUE PA3/IeNIOB TUCIIUIUTHHEIL 37,8 28,35
Buasbl koHTpOJIA:
Buo konmponsa uz YI1 3auer

AHHOTanusA pado4ye NPorpaMMsbl 1M CHHUIIJIMHbI
«YnpaBJ/ieHHe POeKTaMu»

1 Heab AMCHUNIMHBI —TTOJIYYCHHE CTYICHTAMH MTPAKTUYCCKUX HABBIKOB TI0 3aIyCKY U YIIPABICHHUIO
npoekTaMu. JIaHHBIN Kypc KOOPIUHUPYET YIIPABICHHUE U PEATU3AINI0 TPOEKTOB HEOOXOJUMOTO KauecTBa, B
YCTaHOBJICHHBIC CPOKH, B paMKaX MPHHITOTO OFO/KETA.

2 B pe3yabTaTre u3y4eHusi AUCHUUIIMHBI 00yYAOUIUICH T0JIKEH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHUS:

VK-1.1, VK-1.2, VK-1.3, VK-14, VK-1.5, VK-2.1, VK-2.2, VK-2.3, VK-2.4, VK-2.5,

VK-2.6, VK-2.7

3name:

— OCHOBHBIC ITOHSATHUS ¥ METOJIBI YITPABJICHUS TPOSKTAMH,

— CHUCTEMY OIICHKH PeCypCcOB, PUCKOB, CPOKOB IPOEKTA,

— MPUHIIMITEl OPTAHU3AIMH TPOSKTHOTO YITPABJICHHUS

Ymemn:

— pa3pabaTeiBaTh U OPOPMIIATH MPOCKTHYIO JOKYMEHTAIIHIO,

— MPUMEHSITh METOAMKH OIEHKU NTapaMeTPOB YIPaBIEHUS B MPOEKTaX,

— pa3pabaThIBaTh CTPATETHIO YIIPABICHHS MPOCKTAMH

Bnaoems.:

— METOJIaMA W TIPUHITUIIAMH YIPABJICHHUS TPOEKTaMH B COOTBETCTBHHM C MEXIYHAPOJIHBIMH U
POCCUHCKUMHU CTaHAApTaAMH,
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— METOJIaMH aHaJIu3a MyTell peanus3aliy NpoeKTOB;

— METOJJaMH1 aHaJIN3a PUCKOB B MPOEKTHOM YIIPABIICHHUH.

3 Kpartkoe coaep:xaHue TUCHUILIAHBI

Pa3nea 1. Benenue B ynpasiieHue NpoOeKTaMHU.

MupoBble cTaHAApThHl yNpaBICHHsS MPOECKTaMH. TEpMUHOJOTHYECKUI ammapar MPOEKTHOTO YIPaBJICHUS.
Cospemennbie cucrembl MeHemkmenta (ISO 9001, ISO 14001, 1SO 50001). Kpurepuu yCHEmIHOCTH
npoekta. IIporpammer 1 noprdenu ynpasneHus npoekramu. Conepxkanue crangapra ANSIPMIPMBOK
GUIDE. OpranuzanvoHHOE OKpYXEeHHE IpoeKTa. JKM3HEHHBIM LMK IpoekTa. ['pyImbl NMpoLeccoB U
obnactu 3Hannii PMBOK. Ynpasienue uHTerpanueid mpoekra. Pazpaborka ycraBa mpoekra. Pa3zpaboTtka
IUIAHA YIpaBJIEHHUA NPOEKTOM. PyKOBOJACTBO M YNpaBJIEHUE HCIIOJIHEHHUEM IMpoekTa. MOHUTOPUHI H
yrpasieHue paboramu npoekra. OO1uiee ynpapieHue U3MEHEHUSIMU. 3aKpbITHE TTPOEKTA.

Pazgen 2. OOGmacTu 3HaHUI yHOpaBleHUS TNPOEKTAaMHU. YTPABICHUE COJEPKAHHEM IPOEKTa.
[TnanupoBanue ynpasieHusi coaepxkanuem. [Inan ynpasnenus tpeGoBanusimu. OrnpenenaeHue coaep KaHusl.
Coznanue uepapxuueckoi CTpykTypsl padort. [IpoBepka comepxkanus. KoHTpons comepikanus. YpaBiieHue
cpokamu Tmpoekta [lnanupoBanue ympaBieHus pacnucanueM. OnpeneneHre CcocTaBa  OINEpalUi.
Ornpenenenne mnocieaoBaresibHOCTH oneparuil. OneHka pecypcoB onepanuil. OneHka JIUTEIbHOCTH
omeparuii. Paspabotka pacnucanus. KoHTpons pacnucanus. YTpaBieHHE CTOMMOCTBIO MPOEKTA.
[InanupoBanue ympaBieHuss crouMocThio. CToMMocTHas oueHka. Pa3paboTka OromkeTa pacxoJoB.
Kontpons crtoumoctu. VYmpamienue 3akynkamu mnpoekTa. llmanupoBanue 3akymok. OcyliecTBieHHE
3akynok. KoHTposib 3aKkynok. 3akpbITHE 3aKyloK. YIpaBlieHWE puckamu mpoekra. llmanupoBanue
ynpaBieHus puckamu. Mnentuduxanus puckon. KauecTBenHblit aHanu3 puckoB. KonnyecTBeHHbIN aHATU3
puckoB. IlnmanupoBanue pearupoBaHus Ha PUCKU. MOHUTOPUHI M YIpPaBJIEHUE PHUCKOB. YTNpaBICHUS
kauectBoM. [ImanupoBanue kauectBa. OOecneuenne kauecTBa. KoHTpob KayecTBa.

Paznen 3. Merononorus ynpasieHUs IPOSKTaMU

[Moaxomapl Kk opranu3anuu padoTel komauabl (hadi-muki, scrum). PykoBoauTesb MPOEKTa M JIUACP
koMaHabl. [IpoekTHass komaHja. ACHEKTbl MOTHMBAaLMU KoMmaHiabl. JlokalbHas M paccpeNoTOYEHHas
KOMaH/bl. YTpaBieHUE 3aUHTEPECOBAHHBIMU CTOPOHAMHU MpoekTa. MaeHTHdUKalus 3auHTEPEeCOBAHHBIX
cTopoH. IlmaHupoBaHue  ymnpaBiI€HUS 3aUHTEPECOBAHHBIMM  CTOPOHAMHU  IPOEKTAa.  YIIpaBJIEHUE
BOBJICUCHHOCTHIO 3aMHTEPECOBAHHBIX CTOPOH MpoekTa. KOHTpOJIb BOBIEYEHHOCTH 3aMHTEPECOBAHHBIX
CTOpOH. YIIpaBJieHNE KOMMYHUKALIUSIMHU [IPOEKTA.

4 O0beM yueOHOH TUCHHMILINHBI

O0beM IMCHHUIIMHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
O0mas TPyA0eMKOCTh JMCIUILTHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,94 34 25,5
Jlexun 0,94 34 255
[IpakTuueckue 3ansTtus (113) - - -
JlaGoparopusbie pabotsl (JIP) - - -
CamocrosiTesibHas padora 1,06 38 28,5
KonTaktHas camocrositenbHas paboTa 0,2 0,15
1,06
CamocTosiTeIbHOE U3yUYE€HHE Pa3/IeIOB JUCIUILIMHbBI 37,8 28,35
Buja nToroBoro KOHTpoOJIA: 3auer

AHHOTanus padoyeid NPOrpaMmMbl AUCHUIIIMHBI
«Conmnosiorusi ¥ NCUXOJIOTrus NPO(PecCHOHAIBLHOH AeATeJIbHOCTH»

1 Heap aucuMmiuHbl — (HOPMUPOBAHHE COIMAIBHO OTBETCTBEHHOM JIMYHOCTH, CIIOCOOHOI
OCYILECTBIISITh aHAJIM3 MPOOJIEMHBIX CHTyalluid, BBIpaOaThIBaTh KOHCTPYKTHBHYIO CTpPATETHIO JEUCTBHIA,
OpraHM30BBIBATh W PYKOBOAWUTH pabOTONW KOJUIEKTHBA, B TOM YHCJIE B MPOIECCE MEXKKYJIbTYPHOTO
B3aUMOJICHCTBUSA, pedieKCHpoBaTh CBOE IMOBEJICHHE, BBICTPAWBAaTh U PEAIU30BBIBATH CTPATETHIO
npo¢eCcCHOHATBHOTO Pa3BUTHS.
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2 B pe3ysabTaTe M3y4yeHue TUCHUIINHBI 00y4aIOIMACH 10JI2KeH:

OO6nanath CAeAYIONIMMEI KOMIIETEHIIUSAMU U HHIUKATOPAMHU UX JOCTHKEHHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-9.1, VK-9.2, VK-9.3

3namy:

— CYILIHOCTh MpoOJIeM OpraHU3aluu M CaMOOPraHM3AIMHM JIUYHOCTH, MOBEACHUS B KOJUIEKTHBE B
YCIOBUSAX MPO(ECCUOHAIBHON 1eATEIbHOCTH;

— METOJIBI CAMOOPTaHU3AIMH U PA3BUTHS JMYHOCTH, BBIPAOOTKH LIEJICNIONAaraHusl 1 MOTUBAIIMOHHBIX
YCTaHOBOK, pa3BUTH KOMMYHUKAaTUBHBIX CIOCOOHOCTEH U MpoheccnoHalbHOTO MOBECHUS B TPYIIIE;

— KOH(JIUKTOJIOIMYECKHE aCeKThl YIIPaBICHUs B OpraHU3alluu;

— METOJMKHM M3y4YeHHUS COLMAIbHO-TICUXOJIOTHMUECKUX SBJICHHM B cdepe ymnpaBieHHs U
CaMOYIpPAaBJICHUS JIMYHOCTHU, TPYIIIbI, OpPraHU3alUH.

Ymems:

— IJIAaHUPOBATh M pemiaTh 3aJayd  JIMYHOCTHOTO M MPO(PECCHOHATBHOIO PA3BUTHS HE TOJIBKO
CBOEr0, HO U YJICHOB KOJUJICKTHBA;

— aHaJM3UpoOBaTh MPOOJIEMHBIE CHUTyallMM Ha OCHOBE CHCTEMHOrO IIOJX0Ja, BbIpabaTHIBAThH
CTpaTeruio JIeHCTBUM, HCIOJb30BaTh METOAbl JUAarHOCTUKM KOJJIEKTHBA M  CaMOJAMAarHOCTUKH,
CaMOTIO3HAHUS, CAMOPETYJISIIIUU U CAMOBOCIIUTAHUS;

— YCTaHAaBIJIMBATH C KOJIJIETAaMU OTHOIICHHSI HA KOHCTPYKTUBHOM YPOBHEM OOIICHHUS;

— BbBIpa0aThIBaTh KOMAHIHYIO CTPATErHI0 Ui JOCTIKEHHS IOCTABICHHOW IIENM B pEIICHUH
npodeccHoHaIbHBIX 3aj1a4.

Braoemnw:

— COLMAIBHO-TICUXOJIOTUYECKUMH TEXHOJIOTHUSMH CAaMOOPraHM3allMd W Pa3BUTUS JIMYHOCTH,
BBICTPAaWBaHUS M PEATM3aMH TPACKTOPUH CAMOPa3BUTHS,

— TEOPETUYECKMMU UM  MPAKTUUYECKUMH  HABbIKAMM  IPENyNPEeKICHUS U pa3peleHHs
BHYTPUIIMYHOCTHBIX, IPYNIIOBBIX U MEKKYJIBTYPHBIX KOH(IIUKTOB,;

— cnoco0amMH MOTHBAILIMHU WICHOB KOJUIEKTUBA K INYHOCTHOMY U IPO(ECCHOHATILHOMY Pa3BUTHIO;

— CIIOCOOHOCTSIMU K KOHCTPYKTUBHOMY OOIIEHHIO B KOMaHJie, Pe(IEKCUU CBOEro MOBEACHUs U
JUJIEPCKUMHU Ka4eCTBAMH.,

3 KpaTkoe coaepikanue THCHUNIHHBI

Pasoen 1. Obwecmeo u nuunocms: Ho8bie YCI08UA U PAKMOPbL NPOPECCUOHATLHO20 PAZBGUMUSL
JUYHOCMU

1.1 CoBpemeHHOE 0O0OLIECTBO B YCIOBHUSAX TIioOanu3anuu U nHpopmaTu3anuu. OCHOBHBIE 3Tarbl
Pa3BUTHS TICUXOJIOTHH

1.2 OO6uiee nmoHATHE O JINYHOCTH.

1.3 CoumanbHble U ICUXOJOTHUECKUE TEXHOJIOTUH CaMOOPTraHU3allui U CaMOPa3BUTH IMUHOCTH.

1.4 KorHuTHBHBIE IPOLECCHI JIUYHOCTH.

1.5 ®yHKuMOHANBbHBIE COCTOSIHUA YeToBeKa B Tpyie. CTpecc u ero npouiakTuka.

1.6 Tlcuxomorus npoheccHoHAILHON AEATEIbHOCTH.

Pasoen 2. Iloznasamenvhvie npoyeccul

2.1 OcHOBHBIC dTaNbl Pa3BUTHUS CYOBEKTa TPY/IA.

2.2 TpynoBast MOTHBALIKS U YIOBJIETBOPEHHOCTH TPYIOM.

2.3 llenenonaranue v TUIaHUPOBAHKE B TIPO(PECCHOHATBHON eI TETHHOCTH.

2.4 TIpodeccuonanbHasi KOMMYHUKAIHUS.

2.5 Tlcuxomorus KOHMIUKTA.

2.6 Tpynosoii koyutekTus. [Icuxonorust coBMecTHOTO Tpya.

2.7 Tlcuxomorust ynpaBJeHHUS.

OO11ee KOJIMYECTBO pa3iesioB 2.

4 O0beM yueOHOI JUCUMIIIIMHBI

Bun yueOHo# padoThI O0BbeM JUCHUIIINHBI
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3E Axkan. | Acrp.
q. q.

O01ast TPy10€eMKOCTh M CHUTIITHHBI 2 72 54
KoHTakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 0,94 34,0 25,5
Jlexkuun 0,94 16,0 12
[Tpaktuueckue 3ansatus (I13) 0,5 18,0 13,5
CamocrosiTejibHast pa6oTa 1,06 38,0 28,5
KoHTtakTHas camocTosTenbHas pabora 0,2 0,15

1,06
CamocTosATeNnbHOE 3YYeHUE Pa3esioB JUCIUTUIUHEI 37,8 | 28,35
Bua koHTpoOJIA: 3auer

AHHOTaIUsA padoyeid NPOrpaMMbl JUCUUILIMHBI
«MHCTpyMeHTaIbHbIE METO/ABI HCCJIEJOBAHUSA B XUMHYECKOI TEXHOJIOTMH»

1 Heap AuCHMIIMHBI — GOPMHUPOBAHUE Y MAaruCTPAHTOB KOMIETEHIMH M yriayOJIeHHBIX 3HaHUI B
00JaCTH COBPEMEHHBIX CIEKTPAJIBHBIX METOJOB HCCIIEIOBAaHUS CTPOEHMSI OPraHUYECKUX COECIUHEHUM U
IIOJINMEPOB.

2 B pe3yabTaTe H3y4eHHe JUCHMILIMHBI 00y4aIOIIUICA JOJIKEeH:
ObnanaTh ciaeyroMUMH KOMIETEHIUAMHI U MHIAMKATOPAMU UX JOCTHIKEHHS:
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.
3HaTh:
- KBAHTOBO-XMMHYECKHUE ACIIEKTBHI, JIEXKAINUE B OCHOBE CIIEKTPAIBHBIX METOJ0B UCCIIEIOBaHUS;
- MmeTo1 Y@ — CIEKTPOCKONUU;
- Merox MK — cniekTpockonuy;
- METOJ1 MacC — CHEKTPOMETPHH.
Ymers:
- uarepuperuposars Y D, UK u macc-cexrpsr;
- TNPOBOJUTH KOJMYECTBEHHYIO OLIEHKY TI€OMETPUYECKMX I1apaMeTpOB MOJIEKYJl Ha OCHOBAaHUU
CHEKTPAIbHON HHPOPMALINH;
- COOTHOCHUTb OCOOECHHOCTH PEaKIMOHHOW CHOCOOHOCTH BEIECTBA, €ro CTPOCHHE U CIIEKTpaJbHbIE
XapaKTePUCTHUKHU.
Baanerb:
- metogamu untepnperanuu Y ®, UK u macc-cekrpos.
3 Kpartkoe conep:kaHue JMCIHIITHHBI

Paszpnen 1. Y®-cniekTpockonus.

DJeKTpOMarHuTHOE M3NydeHue, Kiaccupukanus o0nacTeil 3IeKTpPOMarHUTHOTO CIEKTpa IO JUIHHE
BOJIHBI. OJIEKTPOHHasA, KojiebaTenbHash M BpallareibHash SHEPrusi MOJEKyJ. OJIEKTPOHHbBIE IEepPEeXObl
(anexkTpoHHas crekTpockonus, Y® — crnekrpockonus). Kmaccudukanys nmojgoc MOIOLIEHUS HO THIIaM
nepexo/1oB. OCHOBHBIE TEPMUHBI: XpOMOGOp, ayKCOXpOM, OATOXPOMHBIN CJIBUT, THIICOXPOMHBIA CABHT,
TUIepXpoMHbIi 3pdexT, runoxpoMusiii apdext. K, R, E, B - monocsl u ¢axkTopsl onpenenstonme ux
IIOJIOXKEHUE B CIEeKTpe. Teoperndeckue OCHOBBI Y@ — crekTpockonuu: pacdeT Y@ CnekTpoB METOAOM
XIOKKels, TUMONbHBIM MOMEHT mepexona, 3akoH JlamGepra — byrepa — bepa. Y® — cnektpockomnus Kak
METOJI KOJIMYECTBEHHOI'O OIPEJECICHUSI OpPraHMYecKuX BemecTB. biok — cxema Y@ — cmekrpomerpa,
YCIIOBHSI CHATUA CIEKTPOB, pactBopurenu mig Y@ — crnekrpockonuu. Y@ — CHEKTphl AJKaHOB U HUX
(GYHKIIMOHAIBHBIX MPOU3BOAHBIX. CIIEKTphI aJKEHOB M JHWEHOB, NpaBuia Bynsopaa, BIusHUE CONPSKEHUS
Ha BUI YO® — cnekrpa. YO — CnekTpbl apOMaTH4YeCKUX COCAVHEHUH, BIUSHUE 3aMECTUTEIICH Ha BUJ
cnektpa. CreKkTpel aHWIMHA M (peHONa U BIMSHHE Ha HUX KHUCIOTHOCTH cpelibl. CIEeKTphl COMPSKEHHBIX
€HOHOB U XMHOHOB. [IpMHIIMIIBI pacyeTa JJIMH BOJIH MOTJIOMEHHS MO TaOIHIIaM.

Paznea 2. UK-cnekTpockonusi
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Haznauenne MK — cnektpockonuu u obnacte ee mpumeHeHus. MK — cmekrp. Knaccudukanus
KoJieOaHui: BaJieHTHble M JAedopmanuoHHble kosneOanus. KoneOanusi MmeTtuneHoBoil rpynmnbl. Pacuer
4acTOThl KoJieOaHWN 1o 3akoHy ['yka. DakTophl, BIUAIONIME HA 3HAYCHUE YACTOTHI KosieOaHmid. Pacuer
Teoperndeckoro uyucia nojaoc B MK — cnekrpe. IIpudnHbBl OTKIOHEHHs 4YHUCla MOJIOC OT TEOPETHYECKOIrO
3HAaYEHUs], HEOOXOIMMBIE YCIIOBHUS MOSBICHUS U B3aUMOJICHCTBUS KoseOaHH, BIUsIHUE KOHPOPMAITHOHHOTO
cocrosnus Ha BuJ MK - ciexrpa. Bnusnue Bogopoanou cssasu Ha Bua MK — criekrpa. PactBopurenu B UK —
criektpockonuu. biok — cxema UK — cnekrpomerpa. [Ipuniumnel uarepnperaunu MK — ciektpos.

Pa3zgea 3. Macc — ciekTpocKonust

[TpyHUMIIBI Macc — CHEKTPOMETPUU. OJEKTPOHHBIM yhap, HOHM3aLus. YCTPOMICTBO Macc —
cnekTpoMerpa. Bua macc — crekrpa. [IMku MoseKyIsspHOrO MOHA, U30TONHBIE MUKHU, MMUKH OCKOJIOYHBIX
HMOHOB U MeTacTa0mibHbIe MUKU. DaKTOPHI, BIUSAIONIME Ha MHTEHCHBHOCTb IHKAa MOJEKYJISPHOTO MOHA U
MeToAbl ero uaeHTugukanuu. OnpeneneHue MOJEKYJISIPHOM Macchl W MOJEKYISIpHOW  (HopMyJibl
uccnenyemoro BemiectBa. @parmentanus. OCHOBHbIE 3aKOHOMEPHOCTH (parmeHTanuu. DparMeHTaIus
Pa3JINYHBIX KJIACCOB OPraHUYECKUX COCAMHEHUH.

4 O0beM yueOHOH THCHHMIIINHBI

O0BbeM THCHUILINHEI
Bup yuyeoHoii padoTbl
3E Axan. | Acrp.
4. 4.

OO0mast Tpy10€MKOCTb JUCHHMILIHHBI 4 144 108
KonrakrHas padora — ayIMTOpPHbIE 3aHATHA: 1.89 68 51
Jlexuun 0.44 16 12
[Tpaktrueckue 3ansatus (I13) 0.5 18 13.5
JlaGopaTopHbie paboTsr (JIP) 0.95 34 25.5
CamocrosiTesibHasi padoTa 2.11 76 57
KoHTtakTHas camocTosTenbHas pabora 0.4 0.3
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CaMocCTOsTeIbHOE U3YUEHUE PA3/IETI0B TUCIUILIMHBI 75.6 56.7
Buja koHTpOJIS: 3a4er c oneHkom

AHHOTanus pado4ye NPorpaMMbl M CHHUIIIMHBI
«CoBpeMeHHOe TeXHOJI0THYecKoe 1 annaparypHoe opopmieHHne IpoueccoB XUMHYECKOMH
TeXHOJIOTHID)
1 Hesaps AMCHMIUIMHBI SBISIETCA OBJIAJICHUE OOYYaIOIIMMHUCA KOMIETEHIMSIMH U 0Olee 03HAaKOMIJIEHHE C
XUMHUYECKMMH TPOM3BOJICTBAMH, PACCMOTPEHHE OOIMX NpoOJeM CHHTE3a W aHaIW3a XHUMHYECKUX
MIPOU3BOJICTB C IEJIbIO CO37aHuUs BRICOKOA((HEKTUBHBIX peCcypcocOeperarmux mpou3BOICTB.
2 B pesyabTaTe H3y4eHHe AUCHHUIIMHBI 00y4aOIIUHCH JOJIKEeH:
OO6nanarh caenyrOIMMI KOMIIETEHIUSAMU U UHIMKATOPaMU UX JOCTHUKEHUS:
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-
3.10, OIIK-3.11.
3namy:
® OCHOBHBIE MOHATHUS OOLIEH, OpraHuyecKko M (U3MUECKON XHMHH: XMMHUYECKOE pPaBHOBECHE,
3aKOH JEMCTBYIOLIMX MAacC, 3aBUCHUMOCTb KOHCTaHTBhl PAaBHOBECUS OT TEMIIEPATyphl, CKOPOCTb
XUMHUYECKON peaklMM, BIMSHHE TeMIepaTypbl Ha CKOPOCTb XMUMHUYECKON peaklUd, SHEprus
AKTHBALINN.
® OCHOBHBIE IOHATUS M METOJbl MaTeMaTHUYECKOro aHajau3a, Teopuu TudepeHIInaTIbHbIX
YpaBHEHUI, MaTEMATUYECKUX METO/I0B pellieHus MpodecCHOHaIbHBIX 3aay;
®  OCHOBBI TEOPUM XMMHUYECKUX PEAKTOPOB, IPHUHILMUIIBI COCTABJIECHUS MAaTEPUAIBHBIX U TEIUIOBBIX
0aaHCOB XMMMYECKHX PEAKTOPOB, CIIOCOOBI MOAJEPX aHUA ONTHMAIbHOTO TEMIIEPaTypHOTO
peXHUMa, IPUYUHBI OTKIIOHEHHS OT M/1€aIbHOCTU B peabHBIX PEAKTOPaX;
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®  OCHOBHBIC 3aKOHOMEPHOCTH TOMOTEHHBIX M T€TEPOTCHHBIX XHMHKO-TEXHOJIOTUUECKHUX MPOIIECCOB,
BIIMSIHUE YCIIOBHUW TPOBEIEHHUS Tpollecca Ha CTENEeHb MPEBPAIICHHs CHIPbs, BBIXOJ MPOAYKTA,
CIIOCOOBI X WHTECHCU(PUKAIUY;

Ymemo:

®  UCIOJIb30BaTh OCHOBHBICE XHUMHYECKHE 3aKOHbBI, TEPMOAMHAMUYECKUE CIIPABOYHbIC JAHHBIE U
KOJIMYECTBEHHBIC COOTHOIIICHUS O0IIEH, OPTaHUYECKON ¥ PU3NIECKON XUMUU, XUMUHU TTOJIUMEPOB
JUTSL peteHus MpodeCcCHOHANBHBIX 33]1a4;

®  HCIMOJB30BATh CIIOCOOBI U TPHEMBI TIOCTPOSHUSI TEXHOJIIOTUYECKUX CXEM;

®  pa3BHUBATh MHXKEHEPHOE MBILIUICHUE U APYIUILMIO MPU aHAJIM3E MIPOLIecCa B XMMHUYECKOM PEeaKTope
Y TIPOU3BOICTBE B LIEJIOM

Brnaoems.:
® COBPEMECHHBIMH TIPEJACTABJICHHSAMU B 00JacTH pa3padOTKH, CHHTE3a M IPAKTUYECKOTO
MIPOM3BOICTBA MIPJIIMMEPHBIX OMOMATEPHAIIOB;
e  TEopuel METOOB, JIEKAIINX B OCHOBE TECTUPOBAHUS CBOMCTB MOJIUMEPOB;
®  METOJaMHM MPOBeJEHUS (PU3NKO-XUMHUUYECKUX U3MEPECHUH
3 Kpartkoe cogep:xanue JUCUUILIHHBI
Pa3znen 1. OcHOBHbBIE onpeieIeHUsI U MOJI0KEeHHUS.

1.1 Xumuyeckoe npor3BOICTBO.

Pa3Butne XMMHUYECKUX IMPOU3BOACTB M XHMHUYECKOM TEXHOJIOTMH CHUHTETHMUYECKHX W HPUPOAHBIX
[OJIUMEPOB, B TOM YHUCJIE MOJUMEPOB MEINKO-OMOJOTNYECKOr0 Ha3HAYeHUs. XMMHUECKOE MPOU3BOJICTBO.
[ToHsATHE O XMMHMYECKOM NPOU3BOJCTBE KAaK O CHUCTEME COEJMHEHHBIX MOTOKAMU MAILIMH U allaparoB, B
KOTOPBIX OCYILIECTBIISICTCSI B3aMMOCBSI3aHHBIC XHMHYECKHE TIPEBpalIeHUS W (U3UYECKUE IIPOLECCHI
nepepaboTKU  ChIpbst B HPOAYKTHl. XHMHYECKOE IPOM3BOACTBO KaK (PYHKIMOHAIbHAs €AMHUIA
NPOMBIIIJICHHOCTH U €€ XUMUYECKUX oTpaciieil. O6mue GyHKIun (MHOrO()yHKIIMOHATBHOCTh) XUMHYECKOTO
IPOM3BOJICTBA.

1.2 CTpyKTypa XMMHUYECKOIO IIPOU3BOCTBA.

OOmiass TeXHOJOrHYecKass CTPYKTypa XHMHYECKOro mpou3BojcTBa. OCHOBHBIE ONeEpalnud B
XMMHYECKOM TPOU3BOJCTBE - TOATOTOBKA CHIPbS, XUMHYECKHE W (PU3NKO-XMMUYECKUE NpPEBPAIICHHS,
BBIJICJICHHE TIPOAYKTOB, OOE3BPEKMBAHWE M YTHIM3ALUs OTXOJAOB, TEIUIO- ¥ OJHeproodecredeHmue,
BOJIOTIOJITOTOBKA, YIPABJICHUE TPOU3BOJACTBOM. (OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTBI - CHIpPbE,
BCIIOMOTATEJIbHBIE MAaT€pUalbl, OCHOBHON U JOMOJHUTEIbHBIN MPOAYKT, OTXOAbI, SJHEPTETUUECKHUE PECYPCHI,
00opyI0BaHUE U TPUOOPBI.

1.3 KadecTBeHHbIE U KOJIMYECTBEHHBIE MTOKa3aTeau 3()(PEKTUBHOCTH XUMUYECKOTO MPOU3BO/ICTBA.

TexHomornueckne MoKazaTeNIH - CTENEHb MPEBPALICHUS CHIPbS, CEIEKTHBHOCTH IMPOIIECCA, BBIXOJ
OPOAYKTa, pPACXOJHblE KO3()(UIMEHTH MO CHIPbIO M DSHEPrUU. OKOHOMMYECKHE TIOKa3aTelu -
IPOM3BOAUTENBHOCTh, MOIHOCTh, CE0ECTOMMOCTh NPOJYKTa, MPUBEACHHBIE 3aTPaThl, YJIEIbHBIC
KalMTaJbHBIC 3aTpaTbl, NPOU3BOAUTCIBHOCTL TpyHda. 9KCHJ’IyaTaHI/IOHHI)I€ IIoKasaTejii - HaACKHOCTh H
0e30macHOCTh (PYHKIIMOHHPOBAHMS CHUCTEMBI, YIpaBiIsieMocThb. Mepapxudeckas opraHu3anusi IpoLECcCOB B
XMUMHYECKOM TPOU3BOJICTBE

Paznen 2 . Xumuueckoe nNpou3BOACTBO - XMMHUKO-TexHoJoru4deckas cucrema (XTC).
2.1 CtpykTypa XMMHUKO-TEXHOJIOTHYECKOW CHCTEMBI.

XUMUYECKOE TPOU3BOJACTBO KaK XHMMHUKO-TeXHojorumdeckas cucrema. CocraB XTC: sneMeHTHI,
CBSI3U, IOJICUCTEMBI, - U UX peau3alys B XMMUYECKOM IIPOM3BOJICTBE (TIPOLIECCH B anmapaTax U MalldHax,
notoku). OnemeHTtsl XTC. Ux kiaccudpukanus 1o BHIY NPOLECCOB M Ha3HAaYeHHE (MEXaHUYEeCKHe,
TU/IPaBINYECKHE, MaccoOOMEHHbIE, TEIUIOBBIE, XUMHUYECKHE, JJIEMEHTHI YIPAaBIICHUS).
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MuoroyHKIIMOHAIbHBIE ~ 3JEMEHTHI.  TexHonormdeckue  cBs3m  anemMeHToB  XTC  (TIOTOKWM).
[MocnenoBarenpbHas, NapauienbHasi, pPa3BETBICHHAS, IOCIEI0BaTeIbHO-00BOMHAs (Oaifmac), oOpaTHas
(peuuki). Onucanne XTC. Bumbt momeneit XTC. Cucremubiii monxon mpu cuHTese n aHanmusze XTC.
CaoiictBa XTC kak cucrembl. Ananu3 XTC.

2.2 TeXHUKO-2KOHOMHUYCCKHUE IMO0KA3aTECIN XUMHICCKOTO IMPOU3BOJACTBA.

MarepuanbpHbie U dHepreTudeckue 6amaHcel. AHanmu3 padotocrnocooHocTd XTC. OCHOBHBIE ATAITbI
pazpabotku XTC. OcHoBHble koHIeniuu noctpoeHuss XTC. VX coxepkaHue W CHOCOOBI pean3alliu:
MOJIHOE HCIOJIb30BAaHUE CHIPHEBBIX U DHEPreTUYECKUX PECYPCOB, MUHHMH3AIUS OTXOJO0B, ONTHMAaIbHOE
MCIIOJIb30BAHUE aIllapaTyphl.

Pasznen 3. IloacucreMbl XHMHYECKOI0 nmpou3BoACTBA. AHAJIN3 THIIOBBIX NnMpUuMepoB XUMHUKO-
TEXHOJOTHYECCKHUX MPOIECCOB.

3.1 IloacucTemMbl XMMUYECKOTO TPOU3BOICTBA

[Togcucrema BogomoAroToBku. Boja kak chlpbe M BCIOMOTraTEIbHBI KOMIIOHEHT XHUMHUYECKOTO
MpOU3BOACTBA. [IpomblluiIeHHass BOAOMOATOTOBKA: OCHOBHBIE CTAJAMM M METOAbl OYHMCTKH BOJbBI OT
npumeceid. Opranusaiusi BoJooO0OpoTa Ha XMMHUYECKOM MpeAnpusTuu. DHepretuueckas noacucrema X TC.
OOmas xapakTepUCTUKAa M KJIACCU(PUKALMS SHEPreTUUECKHX PECYPCOB B XMMHYECKON TEXHOJOTHH.
VcTouHMKM 3HEPruM B XMMHUYECKOM IPOU3BOACTBE. PalroHanbHOE MCHOJIb30BaHUE 3HEpruu. BropuuHsbie
JHEpreTHUeCKue pecypcehl, ux kinaccudukanus. CeippeBas moacucrema XTC. Xapakrepuctuka u
KJaccu(uKalus Celpbsi. BropuuHbie MaTepHalibHbIE PECYPCHI.

3.2 AHaJIM3 TUIIOBBIX IMPUMCPOB XMMHUKO-TCXHOJIOTHYICCKUX ITPOLECCOB

HpOI/ISBO,I[CTBO IIOJIMSTHUIICHA HHSKOﬁ, BBICOKON H cpenHeﬁ IUIOTHOCTHU. BpIgeneHne mneKTUHOB

TPpaAUIIUOHHBIM U OMOTEXHOJIOTUYECCKHM MCTOJ0M.

4 O0bemM yueOHOH THCHHMIIINHBI

Bua yueGHoii padoThI O6bem AuCunnIMHbI
3E AKkaj. 4. AKaj. 4.
O01mas TpyA0eMKOCTb JHCIUILTHHBI 3 108 81
KonTakTHas padora — ay1uTOpPHbIE 3aHATHA: 1,41 51 38,25
Jlexmun 0,48 17 12,75
ITpaktryeckue 3anstus (I13) 0,94 34 25,5
CamocrosiTesibHas padora 0,59 21,4 16,05
KonTakTHas camocrositensHas paboTa 059 0,4 0,3
CamocTosiTeIbHOE U3YUYCHHUE Pa3/IeTIOB TUCIIUILIMHBI ’ 21 15,75
Bupa koHTpoOJn: Dk3ameH (35,6)
KonTtakTHas paboTa — mpoMeXyTOYHAsT aTTECTaIHs 1 ’ 35,6 | 26,7
AHHOTanus padoyeid NPOrpaMmMbl AUCHUILIMHBI
«OnTuMH3alUs XUMHKO-TE€XHOJIOTHYECKHX NMPOLECCOB
1 Heap aMCHMIUIMHBI — TIOJyueHHEe Oa30BBIX 3HAHUI O MeToJaX ONTHMM3AIUU XHUMHKO-

TEXHOJIOTHYECKUX TPOIECCOB M MPUOOPETCHHE OMBbITAa UX MPUMEHEHHUS YISl PEIICHUS ONMTHMHU3AIIMOHHBIX
3a/1a4, B YaCTHOCTH C MCIIOJIH30BAaHHEM aBTOMATH3MPOBAHHON CUCTEMbI KOMITbIOTEpHOI MatemaTuku (CKM)
MATLAB, a Takxke OBIaJe€HHE C €ro MOMOIIbI0 MPAKTUKOH KOMIBIOTEPHOTO MOJIETUPOBAHUS CHUCTEM
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XUMHUYECKON TEXHOJIOTHUHU C PElICHUEM 3a/1ay aHau3a, ONTUMHU3ALUN U CHHTE3a XUMHUKO-TEXHOIOIHUECKUX
nporecco (XTII) u cuctem (XTC).

2 B pe3yjbTaTe M3yYeHHUs] TUCHHUIIMHBI 00y4aroHiics T0JIKeH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

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

3namy:
- HePapXUUECKYIO CTPYKTYPY XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB M METOAUKY CUCTEMHOTO aHaIn3a
XUMHUYECKHUX TIPOU3BOJICTB;
- METO/Ibl KOMITBIOTEPHOTO MOJIEIMPOBAHUS XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;
- YUCJIEHHBIE METO/Ibl BHIYMCIUTEIBHON MATEMATUKH JUIsl pean3aliy Ha KOMIIbIOTEpaxX MoJIee XMMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB;
- CIIOCOOBI MPUMEHEHHUS KOMIBIOTEPHBIX MOJIENIeH XUMUKO-TEXHOJIOTHUYECKUX MPOIECCOB AJIsl PEeLICHUs
3a/1a4 HAyYHbIX MCCIIEIOBAHUM, a TAKXKE 3a/1a4 aHAIM3a U ONTUMHU3AILNN XUMUKO-TEXHOJIOTHYECKUX CUCTEM;
- IPUHIIUIIBI IPUMEHEHUS! METO0JIOTUU KOMIIBIOTEPHOTO MOJICIUPOBAHUSI IPH aBTOMATU3HUPOBAHHOM
MPOCKTUPOBAHUH M KOMIIBIOTEPHOM YIPABICHUHU XUMUYECKUMHU MPOU3BOJICTBAMH.

Ymems:
- TPUMEHATH TIOJIYYCHHBIC 3HAHUS TMPU PEIICHUU po(heCCUOHATBHBIX  33J]a4  KOMITBIOTEPHOTO
MOJICTTUPOBAHUS MPOIIECCOB B TEIUIOOOMEHHUKAX U XMMHUYECKHUX pPeaKTopax:
- pemiath OOpaTHBIC 3a/1a4U CTPYKTYPHOH M MapaMeTPpUUYECKON UIACHTU(UKAIIMN MAaTEeMAaTUUYECKOTO
OTHMCAHUA MPOLIECCOB XUMUUECKHX MPEBPAIICHHI B peakTOpax ¢ MEIIAIKON 1 TPyOUaThIX peakTopax, a
TaK)K€ MAaTEeMaTHYE€CKOTO ONMKMCAHUS IIPOLIECCOB TEILIONEepeIad B TEIUIOOOMEHHUKAX
- pemaTh IpsiMble 337a4l KOMIBIOTEPHOT0 MOIETMPOBAHUS IIPOIIECCOB B PEaKTOpaxX ¢ MEIIAIKOi;
- pemaTh NpsIMbIC 33/1a41 KOMITBIOTEPHOTO MOJISTTUPOBAHUS IIPOIIECCOB B TPYOUATHIX PEAKTOPAX;
- pelaTh 3aa4d ONTUMH3AINH MIPOIIECCOB XUMUYECKUX MPEBPAIlEHU B PeaKTOpax U MpOoIeCCOB
TEIJIOTNIEPEeIay B TEIII00OMEHHUKAX.

Braoemy:
- METO/IaMU NPUMEHEHMsI CTaHJAPTHBIX MaKETOB MPHUKJIAJHBIX IIporpaMM, B yacTHoctu nakera MATLAB,
JUTSE MOJICIUPOBAHMSI M ONITUMHU3ALIMY MPOLIECCOB B TEIUIOOOMEHHMKAX, & TAKXKE B XUMHUYECKHX PEaKTOpax
UJICATHHOTO MIEPEMEIIMBAHUS U HICATBHOTO BHITECHEHUS.

3 Kpartkoe coaep:xaHue TUCHUILIAHBI
Pa3nen 1. XapakTepucruka 3ajay oNTUMH3ALMUYU MPOIECCOB XUMMHYECKON T€XHOJIOTHH.
Tema 1. Hepapxuueckas cmpykmypa npoyecco8 XuMuyeckux Npou3so0Ccms, Ux Mamemamuieckoe
MoOdenuposanue u_onmumuzayus. XUMHUKO-TEXHOJIOTUYECKUE CUCTEMbI M WX HepapXuueckas CTPYKTypa.
KomnperoTepHoe MOJenupoBaHHe XMMHUYECKUX MPOM3BOACTB. JTallbl MAaTEMAaTHUYECKOTO MOJEIUPOBAHUS U
onTuMu3anuu. Pa3paboTka MaTeMaTHYECKOTO OIMMCAHHS TPOIECCOB W aJITOPUTMOB pacyueTa XHUMHKO-
TEXHOJIOTHYECKHX MpolieccoB. [IpuMenenne metogonoruu cucreMHoro anann3a u CALS-texHomoruit s
pelieHus 3a/1a4 MOJICJTUPOBAHUS M ONTUMHU3AIUMU B aBToMaTu3upoBanHbx cucremax AUC, CAITP, ACHU,
AJIMC, ACY wu ACOVIIL. IIpuMmeHeHHE TpUHIMINA «YEPHOTO SLIMKa» IPU  MaTeMaTHYECKOM
MOJIETUPOBAaHUU. MaTeMaTHiecKoe OMKMCAHUE MTPOIIECCOB, MOJICTUPYIOIMIUM aITOPUTM U PACUETHBIM MOJIEITH
XUMHUKO-TEXHOJIOTHUECKOT0 Tpouecca. BupryanbHOoe NpoOU3BOACTBO. ABTOMATHU3WPOBAHHBIE CHUCTEMBI
MPUKIIATHON MHPOPMATHUKH.
Tema 2. OcHo@Hble NpUHYUNbGlL ONMUMUAUUU CIAUUOHADHLIX U OUHAMUYECKUX HPOUEeCCO8 XUMUYECKOU
mexHono2uy. 3anadil ONTHUMAIBHOTO TMPOEKTUPOBAHUSA M YIpaBICHUSA. AHaIu3, ONTUMHU3AIMS U CHUHTE3
XUMHUKO-TEXHOJIOTHUYECKUX CHUCTEM. OKOHOMHYECKHE, TEXHHMKO-DKOHOMUYECKHE U TEXHOJIIOTMYECKHE
KPUTEPUU ONTHUMATBHOCTH XHWMHUUYECKHX TMPOU3BOJACTB. BBIOOp KpUTEpHEB ONTHUMAIBHOCTU (IIE€JIEBBIX
GYHKIHMI) U ONTUMU3HUPYIONIUX MMEPEMEHHBIX (PeCypcoB ONTUMU3ANNHU). YHCTIEHHBIE METOBI OJTHOMEPHOM
U MHOTOMEpHOU onTuMm3aiuu ¢ orpanndeHusiMu |-ro u Il — ro poga. CtpykTypa mporpamm Jijisi pemeHust
ONTUMM3AIMOHHBIX 3a7a4u ¢ mpuMeHeHueM naketa MATLAB, BBoa u BbIBOJ WH(GOpPMAIIMK, B TOM YHUCIE C
WCITOJIh30BAaHUEM TEKCTOBBIX (DAMIIOB.
Pa3nen 2. OnTumMu3anusi THNOBBIX XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

Tema 3. Auanumuyeckue memoowl onmumu3ayud XUuMuKo-mexrHojao2u4eCKux npoueccos. HeO6XOJII/IMI)Ie

U JIOCTaTOYHbIE YCIOBHUS OJKCTPEMYMOB (YyHKIMI MHOTUX mepeMeHHbIX. KBagpartuunsle (HOpMBIL.
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['paduueckoe mpeacTaBiIeHNE SKCTPEMYMOB (YHKIIMIA OJHOW M ABYX MEPEMEHHBIX C MPUMEHEHHEM TTaKeTa
MATLAB. Onpezaenenne onTUMAIBHBIX YCIOBUN MPOTEKaHHUsI OOPATUMON XMMHYECKOW pEakiuu. AHan3
ONTUMAIILHBIX YCIIOBHI MPOTEKAHHsI MPOCTBIX PEaKIUi B PEAKTOpPax C MEMIAIKOW ¥ IKOHOMUYECKUM

KpUTEPUEM ONTUMAIbHOCTH.

Tema 4. Yucnenwvie memoodvl ooHomepHou onmumuzayuy. MeToapl CKaHUPOBAHUS, JIOKaIU3alUU
NEPEMEHHON M 30JI0TOTO CEeUeHHs, a TakkKe ¢ OOpaTHBIM IMepeMEeHHBIM maroM M uucen dubonayuu.
Cranmaptras ¢yukuus MATLAB mis onpenencaus MuHuMyma QyHKIMH OxHOM nepemennoi — fminbnd.
Pemenne anreOpanyeckMx W TPAHCUEHIEHTHBIX YpPAaBHEHHMH C TNPUMEHEHHUEM CTaHAAPTHBIX (DYHKIHH
MATLAB - roots u fzero coorBecTBeHHO.

Tema 5. YHucnennvie memoovl MmHO20MepHOU onmumuzayuy. MeToabl HYJIEBOro, MEPBOIO U BTOPOTO
nopsaka. Pemienue 3amad  onTUMM3AMKM  MPOLECCOB, PEHICHHS CUCTEM HEIMHEWHBIX YypaBHEHUN U
anmnpoKCUMAIK JIAHHBIX ¢ MpuMeHeHueM crannaptaoil pynkumu MATLAB fminsearch. Pemenue 3anau
annpokcuManui pyHKIMA MHOTOYIEHAMU MPOU3BOJILHON CTENEHHU C MPUMEHEHHEM CTaHJIaPTHON (PyHKUIUU
MATLAB - polyfit, a Takke perreHuss CHCTEM JTHHEHHBIX adreOpandecKuX ypaBHEHHH METOI0M OOpaTHOM
MaTpHIIbI C UCIIOJb30BaHHeM cTaHaapTHoi GyHkimu MATLAB — ~(-1). Pemenue crcreM 0OBIKHOBEHHBIX
middepeHIatbHbIX YpaBHEHUI ¢ MpUMeHeHueM ctanmapTHeix GyHkimi MATLAB — ode45 (45 — nHomep
KOHKPETHOT'O METOJIa) WJIU ISl JKECTKHX CHUCTEM - TeX ke (PyHKIHiA ¢ J00aBIeHUEM OJHOTO U3 CUMBOJIOB t,
tb mm S(B 3aBUCMMOCTH OT CTETIECHH KECTKOCTH CHCTEM).

Pazgen 3. OnTumMu3anus NMpoUeccoB B KacKaje IMOCJIeI0BATEbHBIX U Napa/uleJIbHBIX aNnaparoB
XHMHYECKHX MPOU3BO/ICTB.

Tema 6. Onmumusayus npouecco8 6 Kackaoe HNOocied08amenbHblX U NApallelibHblX annapamos ¢
02PAHUYEeHUAMU 8 8UOe PABCHCME C NpUMeHeHuem Mmemooda Muoxcumeneti Jlacpanoca. TToHSITHST yCTOBHOTO
DKCTpEMyMa M HEONPEACIICHHbIX MHOXHTeNel Jlarpanxka. BbIBOJI COOTHOIIEHWH UIsl ONpEIeTICHUS
skcTpemyMa ¢yHkuuu Jlarpamka. OntumalibHOE paclpelesieHue IOTOKa ChIpbs MEXIy NapalleNbHO
pabotaromumu  anmaparamMu. ONTHMH3ALUS TTOCIEA0BATEIBHBIX MHOTOCTaIUHHBIX IPOIECCOB METOJO0M
HeolpeAeNeHHbIX MHOXKUTeNel Jlarpanxka.

Tema 7. [lpunyun Ounamuyeckoeo npocpammuposanus u e2o epaguueckas uintocmpayus. IloctaHoBKa
3aayl  AuHaMudeckoro mporpammupoBanus ([I1). Maremaruueckas (opMmynHpoBKa TMPUHIUIA
Makcumyma bennmana. Permrenne KOMOWMHATOpHOHM 3a7a4vi O KOMMHBOSDKEPE METOJIOM JIWHAMHYECKOTO
IpOTrpaMMHUPOBAHMUSL.

Tema 8. Onmumuzayus npoyeccog 8 Kackade Nocied08amenbHblx annapamos Menmooom OUHAMUYECKO20
npocpammuposanus. BBIBOJ COOTHOLIEHHMH ISl pelleHHs 3aJauyd MUHUMH3AIMM CyMMapHOro o0Obema
Kackaja TOoCIIeJ0BAaTEIbHBIX XUMHUECKUX PEaKTOPOB, B KOTOPBIX MPOTEKAET MPOCTEHINas peaKiysi IepBOro
nopsiaka.  I'paduueckoe pemieHue 3aayd  JUHAMUYECKOTO  MPOrpaMMMpOBAaHUS  JUId  Kackajaa
MIOCJIEIOBATENBHBIX PEAKTOPOB, B KOTOPBIX MPOTEKAET MPOCTEHINAs pEaKIIHsi BTOPOTO MOPSIIKA.

Paznen 4. TexHonormyeckasi ONTHUMH3ALUSI NPOLECCOB XHMHUYECKHX IPOU3BOACTB MeTOA0M
HeJMHEeHOTo MPOrpaMMHUPOBAHMS.

Tema 9. Onmumuzayusi npoyecco8 XumMuyeckou MmexHono2uu _ Ols_Oelcmsylouux npoussoocme npu
U3BECMHBIX _ 3HAYEHUAX KOHCMPVKUUOHHLIX napamempos. DOpMyIHpOBKa 3aJaud  HEJIUHEHHOro
nporpammupoBanus (HJIIT) ¢ orpannuenussmu | — ro u Il — ro poma. Pemenue 3amaun HII ¢
npuMeHeHneM cranaaptHod ¢ynkuun MATLAB — fmincon. OmnpeneneHue ONTUMAIbHOTO BpPEMEHHU
npeObIBaHUS B PEAKTOPE UACATBHOTO MEPEMEIINBAHUS U NEPUOIUNIECKOM PEAKTOPE, B KOTOPBIX MPOTEKAeT
NpOCTEHIast Moce0BaTeNIbHAS PEaKIusl, a TAKKE ONMTHMAIBHON TEMIIEpaTyphl - B PEaKTOpPE HICATBHOTO
nepeMeluBaHms ¢ IpocTeiieil 00paTUMOM peakiuei

Tema 10. Onpedenenue onmumanrbHblX 3HAYEHUL KOHCMPYVKUUOHHLIX NApPAMempos npu NpoeKmupoeaHuu
Xumuyeckux _npouzgoocms. DOpMyTUpOBKa 3agaud  HelMHeHHoro mporpammupoBanus (HJIII) ¢
orpannueHusiMu | — ro u Il — ro pona. Pemenue 3amaun HJIII ¢ npumenenuneM crangapTHO (pyHKUIMU
MATLAB - fmincon. Pemienne 3amaduum ONTUMAJIBHOTO TPOSKTHPOBAHHS TEIUIOOOMEHHMKA THIA
«CMeIIeHUE-CMENICHUE» C TEXHUKO-DKOHOMHYECKHM KPUTEPHUEM ONITUMAIBHOCTH.

Paznen S. DxoHoMM4Yeckasi ONTHMHU3ALMS IPOHM3BOJACTBEHHBIX MPOLECCOB MeTOAOM JHHEHHOro
NporpaMMHUpPOBaHMS.
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Tema 11. Onmumuzayus npouszso0cmea uz0enuti npy_02PAHUYeHUIX HAd U320MOBIIeHUe KOMNIEKMVIOUUX
demaneu. DopmynupoBka 3agaud JiMHeWHoro nporpammupoBanus (JIII) u ee reomerpuueckas
UHTepnpeTanus. YcioBus coBMecTHOCTH 3amaud JIII. Ananmu3 3-X BO3MOXHBIX BapUaHTOB PEIICHUH.
I'padmueckoe pemenune 3amaum JIII. Pemenune konkperHoi 3amaum JIII ¢ mpuMeHeHHEM CTaHIAPTHOM
byuxkuun MATLAB — linprog.

Tema 12. Onmumanvhas opzanuzayusi npousso0cmed HpOoOVKYUU NpU O02PAHUYEHHbIX 3anacax Cbipbsi.
®opmynupoBKa 3adaud JuHeiHoro mporpamMupoBanust (JIII) u ee reomerpuueckas HHTEpHpETaLUs.
YcnoBust coBmectHocTH 3anaun JIII. AHanu3 3-X BO3MOKHBIX BapUaHTOB pemeHuid. ['padguueckoe pemieHue
3agaun JII1. Pemenne koukpeTHoit 3amaun JII1 ¢ npumenenuem crangaptaoi ¢pyukuunun MATLAB — linprog.

4 O0bem yueOHOH THCHHMILINHBI

O0BLeM TUCHUILTHHEI
Bun yuyeOHo# padoThI Axan. | Acip.
3E
q, q,
OO01masi Tpy10eMKOCTh 1M CHUILIHHbI 4 144 108
KonTakTHas padora — ayiMTOPHbIE 3aHATHS: 1,42 o1 38,25
Jlexuun - - -
[Tpaktuueckue 3ansatus (I113) 0,94 34 25,5
JlabopaTtopusbie padoTsi (JIP) 0,48 17 12,75
CamocTrosiTesbHasi padora 2,58 93 69,75
KonTaktHas camocrositennbHas paboTa 0,4 0,30
2,58
CaMocCTOsTeIbHOE U3YUCHUE PA3/IEIOB TUCIUTUIMHbI 92,6 69,45
Buja nToroBoro KOHTpoJIs: 3ader ¢ OLIEHKOMH

5.2 IMcuMIInHbI YacTH, (JOPMHPYEMOii yYaCTHUKAMHU 00pa30BaTe/IbHBIX OTHOLIEHH T (00si3aTeIbHbIE
BapHaTHUBHbIE THCHHILITMHBI)
AHHOTaus padoyel NPorpaMMbl M CHHUIIJIMHBI
«/lomoTHUTEIbHBIE IJIABBI MATEMATHKID)

1. leab AMCUMIUIMHBI - TOJyY€HUE MPEACTABICHUN 00 aKTyalbHBIX MPOOJIEMax HCIOIb30BaHUS
CTaTUCTUYECKUX METOJOB B XMMHMHM M XMMHMUYECKOM TEXHOJOTMHM, a TaKXe INPAaKTUYECKas peaau3anus
OCHOBHBIX IIOJIXOJIOB K aHAJIU3Y JIAHHBIX C HCIIOJIb30BAaHUEM BEPOSITHOCTHO-CTATUCTUUECKHUX METOOB.

2. B pesyabTare n3y4eHusi AMCUHUIIMHBI 00y4aIOIIUHCH JOIAKEH:

Obnadams CIEIYIONUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHHUS:

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

3HaTh:

- OCHOBHbIE HPUEMBI U METO/Abl OOpaOOTKM CTaTUCTUUECKOM HH(OpMaLuM: pPacyér BBIOOPOUYHBIX
XapaKTEPUCTHK CIy4alHbIX BEJIWYMH, MCIIOIb30BaHUE CTATHUCTHMUECKMX TUIIOTe3 JUIsi IepeHoca
PEe3yIbTAaTOB BEIOOPOYHOr0 00CIE0BaHMUS Ha TeHEPaIbHYIO COBOKYITHOCTB;

- METO/Ibl PErPECCUOHHOT0 U KOPPEJISILIMOHHOTO aHAIN3a;

- OCHOBBI JJMCIIEPCUOHHOTO aHAJIN3a;

- METO/Ibl aHAJIN3a MHOTOMEPHBIX JITAHHBIX;

- 06a30BYyI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K TEOPETUYECKOMY OMUCAHUIO0 OCHOBHBIX NMEPCIEKTUBHBIX
HaIpaBJeHUI pa3BUTUS METO0B 00Pa0OTKH IKCIIEPUMEHTAIbHBIX JaHHBIX ;

YMmers:

- aHaAJTM3UPOBaTh M KPUTUYECKU OLEHHBATh COBPEMEHHBIE HAay4HbIE JOCTIKEHHS B OOJIACTH CBOMX
Hay4HbIX UCCIIEOBAHUIA;

- MCIIOJIb30BATh MOJIYYEHHbIE 3HAHUS [T petIeHus MpodeCcCHOHABHBIX U COLIMANIbHBIX 3a/ad.
Bmagers:

- 0a30BOll TEPMUHOJIOTHEHN, OTHOCAIIENHCS K CTaTUCTHYECKOM 00paboTKe SKCHEpUMEHTAIbHBIX
JIAHHBIX;
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- NPaKTUYECKUMHM  HaBbIKaMM  OOpaOOTKM  CTaTMCTHYECKOM  MH(OpMAaIMKM C  HCMOJIb30BAHUEM
UH(POPMAIIMOHHBIX TEXHOJIOTHH;

- METOJIOJIOTHE COBPEMEHHBIX HAYYHBIX HCCIEIOBAaHUM, KPUTHUYECKOM OIEHKON IMOJTyY€HHBIX
PE3yAbTAaTOB, TBOPYECKUM aHAIM30M BO3HUKAIOIIMX HOBBIX MPOOJEM B 00JACTH XMMUU U XUMHUYECKON
TEXHOJIOTUH.

3. Kparkoe coaep:kanue JUCHUIINHBI

Paznen 1. OcHOBBI MaTeMATHYECKOH CTATHCTUKHU

OCHOBHBIE CTATUCTUYECKUE METObl aHAIN3A SKCIIEPUMEHTAIBHBIX JaHHBIX. THIBI U3MEPUTEIBHBIX
mkan. [IpumeHenne MHQOPMAIMOHHBIX TEXHOJOTHMH JUIsi 00pabOTKM pe3yJabTaTOB 3KCIIEPUMEHTA.

[IpenBaputenpHast o00paboTKa pe3yJbTaTOB HKCIEPUMEHTA: IIOCTPOCHHE HMIMPHUYECKOW (yHKLIMHU

pacrpenienenus, THCTOrpaMMBbl, KyMyJAThl. [lodydeHne cTaTHCTUYECKUX OIICHOK pacHpeaesieHUs BHIOOPKH.

CpolicTtBa oneHOK. Toueunble oueHKH. VIHTepBalbHBIE OLIEHKHM IapaMeTpoB pacnpenencHusd. [Iposepka

cTaTucThyeckux runore3. OcHoBHble NOHATUA. Cxema mpoBepku runores. IlpoBepka runores o paBeHCTBE

JUCIIEPCUH, O PaBEHCTBE MaTeMAaTUYECKUX OxunaHui. [IpoBepka rumnoressl 0 BUAE 3aKOHA PaCIpelEICHUs

1o xputepuio x’— INupcona. [TpoBepka rumoTes HemapaMeTpHYEeCKMMU METOJAMHK: KpuTepHii MaHHa-YuTHH

U Kputepuil Buiikokcona. Beruuciienue BbIOOpOYHOro KoddduuueHta xoppessuuu IIupcona. Panrosle

ko unments! koppesinnn Crnupmena u Kenpanna. OneHka 3HaUUMOCTH KO3 UIIMEHTOB KOPPEIISAIIUH.

Pasznea 2. CtaTucTHYeCKHE METOAa AHAJN3A JAaHHBIX
JIMCIepCUOHHBIN  aHa/U3: TOHATUE JMCIIEPCHOHHOTO aHallu3a, OCHOBHBIE  OIPE/IEICHHUS.

OpnHodakTOpHbII M JIBYX(aKTOPHBIA JHUCHEPCHUOHHBIM aHanmu3. PerpeccuonHblii aHanu3. JIuneiiHas

perpeccusi or omHoro mapamerpa. OlEHKa 3HAYMMOCTH KOX((HUIMEHTOB YPaBHEHHUS DPETPECCHH M €ro

anexkBaTHocTu. HenmHelinas perpeccusi.
Pa3nea 3. Cratuctuyeckasi 00pad0TKa MHOTOMEPHBIX JaHHBIX
ITonaTue o Merosax aHaiaM3a MHOIOMEPHBIX AaHHBIX. HazHaueHue u knaccu@ukanys MHOTOMEPHBIX

MeTo10B. OCHOBBI KOPPEISLMOHHOIO W KOBAapHAallMOHHOTO aHaidu3a. MHOIOMEpHBIH pPerpecCUOHHBIN

aHanmu3. MeTobl CHM)KEHUS! pa3MEpHOCTH: METOJ| IVIABHBIX KOMIIOHEHT M (hakTOpHbIN aHanu3. OCHOBHbIE

HOHSTHS U TIPEATNIONOKeHus (pakTopHoro anammza. Ooumid anroput™. OCHOBHBIE 3Tarbl (JaKTOPHOTO aHAJIH3A.

OcHoBHBIE MeTOABl Kiaccupukauuu. JuckpuMuHaHTHbIA aHain3 OCHOBHBIC TOHATUS U IPEAIOIOKEHUS

JTMCKPUMUHAHTHOTO aHanu3a. JIMCKpUMHUHAHTHBIA aHAIM3 KaK METOJ| Kiaccuukanun o0bekToB. KiacrepHsrit

aHamu3. OOmas XapakTepUCTHKa METOOB KJIacTepHOro aHanu3a. Mepsl cxoxactBa. Hepapxuyeckuid

KiIacTepHblii aHanu3. Metox K-cpemnux. Kputepum kauectBa kiaccudukanuu. [lepCreKTUBBI pa3BUTHS

CTaTUCTHUYECKUX METOAO0B 00pabOTKU KCIIEPUMEHTAIBHBIX JIAHHBIX.

4. O6beM yueOHOI TUCIUITIHHBI

Beero Cemectp
Bun yuebHoi paboTbl 1
3E Axan. 4. 3E Axap. 4.
O01as TPy10€eMKOCTh M CHUIITHHBI 2 72 2 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 0,94 34
Jlexun 0,44 16 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,5 18 0,5 18
CamocrosiTesibHas padora 1,06 38 1,06 38
KonrakTHas camoctosTenbHas pabota 0,4 0,4
CamocTosaTenbHOE U3Y4YeHUE pa3/iesioB 1,06 376 1,06 376
JVCIIATUTHHBI
Bupa kouTpoJisi — 3a4er ¢ oneHKoM
Bua uTOroBOro KOHTpoOJIs: 3ayer C OLEHKOM
. Cemectp
Bun yae6HO# paboThI Bceero 1
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3E Af{Tp' 3E Actp. u.
O01ast TPy10€eMKOCTh M CHUTIITHHBI 2 54 2 54
KoHTakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 0,94 25,5 0,94 25,5
Jlexkuun 0,44 12 0,44 12
[Tpaktuueckue 3ansatus (I13) 0,5 13,5 0,5 13,5
CamocrosiTejibHasi paboTa 1,06 28,5 1,06 28,5
KoHTtakTHas camocTosTenbHas pabora 0,3 0,3
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/IeiioB 1,06 28.2 1,06 282
JTUCLIUIUTHHBL
Bua koHTpOJIsA — 3a4eT ¢ OlleHKOH
Buja HTOrOBOro KOHTpOJIA: 3ader ¢ oneHKoM

AHHOTaIUsA padoyeid NPOrpaMMbl JUCUUILIIMHbBI
«HdopMmannoHHble TEXHOJOTHH B 00Pa30BAHUMN

1 Heab AUCHMIUIMHBI — MOATOTOBKA CTYIAEHTOB B 00JacTM MH(POPMALMOHHOI'O COMNPOBOKICHUS
HAY4YHOH J1eSTeNbHOCTH, MPHUBUTUE HABBIKOB CAMOCTOSITEIBHOIO IOMCKAa XMMHYECKOM HH(popManuu B
pa3IMYHBIX UCTOYHHUKAX.

2 B pe3yabTare u3y4eHusi JMCHUIIMHBI 00y4YaIOIMIiCs T0JIKEeH:

Obnadamys cleAyOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

I1K-2.1, T1K-2.2, 1IK-2.3.

3uamo:

- OCHOBHBIE COCTABJIAIOLINE MH()OPMALIMOHHOIO obecreueHus Ipolecca COPOBOXKIACHNUS Hay4YHOU
JeSITeIbHOCTH, TIOHSTHS U TEPMUHBI;

- OCHOBHBIE OT€YECTBEHHBIE U 3apy0eKHbIE HCTOYHUKH MTPOGUIBHON HHPOPMALIUY;

- 00IIMe MPUHIMITEI TOTyYeHUs, 00paOOTKH M aHAJIN3a HAYYHOH WH(OpMAIIHNH;

Ymemu:

- BBIJCNIATh KOHKPETHblE MH(OPMALMOHHBIE TEXHOJOIMM, HEOOXOMUMbIE Ui MH(MOPMALMOHHOTO
oOecrnieueHns pa3IMuHbIX HayYHBIX IOTPEOHOCTENH;

- HaXoIuThb MNPOPUIbHYI0 HHPOPMALMI0O B pa3IMYHBIX OTEUYECTBEHHBIX U  3apyOexHbIX
MH(OPMAILIMOHHBIX MaCCUBAX;

- 00pabaTbIBaTh U aHATM3UPOBATH JAHHBIE C LIEIbIO BBISIBICHUS peleBaHTHON MH(pOpMaIu,

Braoemy:

- 3HAaHUSIMM O COBPEMEHHBIX ABTOMAaTH3UPOBAHHBIX HH(POPMAIIMOHHO-IOUCKOBBIX CHUCTEMax
(AUIIC), ux BO3MOKHOCTSIX, CITOCO0AX B3aMMOJICHCTBUSI C HUMU;

- NPAaKTUYECKHMMH  HaBbIKaMH  MH(POPMALMOHHOTO  MOMCKa C  TOMOUIbIO  TEXHOJOTMiH
TEJIEeKOMMYHUKAIlMOHHOTO A0cTymna u MIHTepHeT-TeXHOoI0Tni;

- OCHOBHBIMHM MOJXOAAaMHU JUIsl aHalW3a IOJYYEHHOW JaHHBIX M HCIOJIBb30BAaHUS HUX B CBOEH
pohecCuOHATILHON e TENbHOCTH.

3 Kpartkoe coep:kanue JMCHUIIIHHbI

Paszoen 1. Ocnosnvie nonamua u mepmunnl. I'ocyoapcmeennas cucmema Hay4HO-MeEXHUYECKOU
ungopmayuu. Hngpopmayuonnsie uzoanusn u bazot oannsix.

1.1. O0mme cBeaeHusi, onpeaeJeHns, NOHATHA B 00J1acTH MH(POPMALMOHHBIX TEXHOJIOTHH H
nHPOPMAUMOHHBIX cucTeM. Paccesnue u crapenne nuHpopmanuu. Crneunduka nHbopMaluu 1Mo XUMUHA U
xumuyeckoi Texnonorun. Mupopmanuonnsie cucrems! (MC) u nuadopmanmonnsie Texuonoruu. CTpykrypa
u knaccudukanus HWC. Ortanbl pa3BuTHs HHOOPMAIMOHHBIX TEXHOJOTHH. Buabl mHpOpMaMOHHBIX
texHonoruil. MHpopMmalonHsle pecypchl. ABTOMaTH3UPOBaHHbIE MH()OPMAIIMOHHO-TIOUCKOBBIE CHUCTEMBI
(AUIIC). duanoroBble MOUCKOBBIE CHCTEMBI: OCHOBHbIE (YHKIMHM M BO3MOXXHOCTH, CIOCOOBI JOCTYIA.
OcCHOBHBIE ~KOMIIOHEHTHI  TEJIEKOMMYHHMKallMOHHOro joctryna Kk pecypcam AUIIC. Anropurm
MH(OPMALIMOHHOTO TOMCKAa B peXuMe Tenenoctyna. BpiOop JeKcHYecKuX eAMHMI, HCIOJIb30BaHKE
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JIOTHYECKUX M TO3UIMOHHBIX omnepatopoB. WMH}opmannoHHO-OMCKOBBIA s3bIK. Jlormka u cTparterus
MIOMCKA.

1.2. PedepatuBHble :KypHaabl. OnucaHMe OCHOBHBIX CYyLIECTBYWOIIUX 0a3 JaHHBIX.
PedeparuBubie kypHanbl: PedeparuBubii kypHan «Xumms», «Chemical Abstractsy. Crpykrypa,
yKazareiaH, ajJrOpUTMbl pazNuyHbIX BHUIOB moucka. ba3el nmanubix (bJ]). banku mannbix. Ctpykrypa,
¢ynkumu, Ha3HayeHue. Tunsl 6a3 JaHHBIX U 0AHKOB JaHHBIX.

Pazoen 2. Hugpopmayuonnwvie pecypcet cemu Internet. Omeuecmeennvie UCHMOUHUKU
UHpOpMayuU NO XUMUU U CMENCHBIM 001ACMAM.

2.1. AUIIC Bcepoccniickoro MHCTUTYTA HaAy4YHOUl U TexHu4Yeckoi nHpopmanun (BUHUTH) u
AMIIC STN-International. Ocuoubie ba3zsr qanasix BUHUTU. [IpeametHoe comepkaHie W HAIIOJTHCHHE.
Crpykrypa gokymentoB B b/ BUHUTU. NuHpopmManmoHHO-TIOMCKOBBIN s3bIK. lloMckoBasi cTparerwus.
WNudopmannonno-morckoBass cucrtema STN-International. Ocobennoct AMWIIC STN-International.
Opranu3anus ¥ BO3MOXXHOCTU MOHMCKa. Pasnmuunbie Buabl moucka: (STN-easy, STN Express, STN on the
Web u ap.).

2.2. Buabl HCTOYHUKOB HHGoOpPManuM, HUHAEKCHI NUTHPOBAHHUS, KJIACCH(DPUKATOPHI,
TeMaTH4YeCKUil MOMCcK. 3HAKOMCTBO C OCHOBHBIMU BHUJAMU HCTOYHMKOB HH(OpMAIMH: MOHOrpaduw,
JccepTanum, aBTopedeparbl, CTaThbu, MATEHTHI, JEMOHUPOBAHHBIC PYKOIHCH, TE3UCHI KOH(EpeHLHH,
CeTeBbIe MyOJMKAlMK, cTaHgapThl U T.. OCOOEHHOCTH O(QOPMIICHHS CCHUIOK Ha JaHHbIE HWCTOYHUKH.
UcnonwszoBanne orteuectBeHHbix 0a3 nmanubix PI'b, I'TIHTh, BUHUTHU, PHb u np. UcnonwszoBanwue
BO3MOXKHOCTeH Oubnmotexu eLibrary. UHaekcsl nutupoBanus. TeMaTHueCKUid MOUCK.

Pa3zoen 3. Hugpopmayuonnwie pecypcol cemu Internet. 3apyodescnovie ucmouHuKku ungopmayuu no
XUMUU U CMENHCHBIM 001ACHAM.

3.1. O630p cymecTBYWOIIHX 3apy0eKHbIX UH(POPMALNMOHHBIX UCTOYHHKOB B 00J1aCTH XMMUH,
XHMHYECKOH TEeXHOJOTMH M CMeXHbIX HayK. WH]opmanunoHHbIe TOpTambl U CalWThl AJIEKTPOHHBIX
U3JJAaHUN: CAlT AJIEKTPOHHBIX KYPHAIOB AMEPHUKAHCKOTO XMMHYECKOro oOmecTBa, moptan Informaworld
uznatenbectBa  TAYLOR&FRANCIS, wundopmanuonssiii mopran SCIENCE DIRECT wusmarenscTBa
ELSEVIER, noptains! usgarensctB SPRINGER, WILLEY &SONS u ap.

3.2. HHpopmaunuoHHBbIe BO3MOXKHOCTH Science Direct W 3JeKTPOHHOrO W3IaHUA
AMEpPHKAaHCKOr0 XMMH4YecKoro odmecrBa. Science Direct: mOMCKOBBI HHTEp(EiiC, TTOMCKOBBIN S3BIK,
HayKOMeTpHUYecKue (YHKIMM, TOMONHUTENbHBbIE (YHKIUU. OJEKTPOHHBIE W3JaHUA AMEPHUKAHCKOTO
XumMuueckoro obmectsa. OOmas xapaktepuctuka. MHQPoOpManuoHHbIE W TOHUCKOBBIE BO3MOKHOCTH.
[Tonsitue DOI. IToncKOBBIi SA3BIK.

3.3. 3apyOexnble MHPOPMAIMOHHbLIE CHCTEMBI arperaTopbl  HAay4YHO-TEXHHYECKOM
uHdopManuu. ArperaTopbl HaydHO-TeXHUUYecKo nHpopMainuu Reaxys, Web of Science, Scopus, Google
Academy. Unnekcel nutupoBanus. TemMaTuueckuii MOMCK.

Pa3zoen 4. Hcmounuku namenmmuou ungopmayuu.

4.1. OcHOBHbIe NMOHATHA O0BEKTOB HHTE/JIEKTYAJIbHOH coOcTBeHHOCTH. [loHsATHE 00BEKTOB
MHTEIJIEKTyaabHOU coOcTBeHHOCTH. [laTeHTHast JokyMeHTalusl Kak nHGopMalnoHHbIH MaccuB. OCHOBHBIE
NOHATUSL M ompeAeneHuss B obmactu mnareHToBeneHus. OObekThl u300pereHuid. [laTeHTHOE
3aKOHOAATENhCTBO. MexayHapoaHas marenTHas knaccudukanus (MIIK). [TarentHsiii mouck. OcoOeHHOCTH
Y BU/JIBI TIOWCKA.

4.2. OreyecTBeHHbIC M 3apy0esKHbIe aBTOMATH3HPOBAHHbIC HMH(POPMAIMOHHO-IIOMCKOBBIE
CUCTEMbI MATEHTHOM WHPopMauuu. XapakTEPUCTHKA, OpPraHMU3alusi, BO3MOKHOCTH ITOMCKA. bJ]
®enepanbHOro MHCTUTYTA NpombiiuieHHOH coOctBeHHOCTH (PUIIC). CocTaB M BO3MOXKHOCTH JIOCTYTIA.
Crpykrypa narentHoro qokymenta B bJI. B/l Amepukanckoro matentHoro BemomctBa United States Patent
and Trademark Office (USPTO). Cocra B/l USPTO. Bo3moxuoctu nocrymna. CTpyKTypa MaTEHTHOTO
noxkymenTta B bJI. B[ ESPACENET. Komnekius narentHeix b/l ESPACENET. Bo3moxkHocTH qocTyma.
CrpykTypa nareHTHoro fokymenTa B bJ[. Buibl 1 BO3MOXHOCTH MOUCKa.

Pazoen 5. Hnmepnem kax mexnonozus u uH@popmayuonnwlil pecypc.

5.1. aTepHeT Kak TexHoJorus. Vcnonap3oBaHue TEXHOJOTMU BeOMHApOB B y4yeOHOM Mpoliecce.
CoBMecTHas paboTa HaJ JOKYMEHTAaMHU U OpraHH3al[Ml COBMECTHOTO OHJIAiH MPOCTpPaHCTBA Ui HAY4YHOUH
paboTel. DddekT camoopraHu3auu B TI00aTHHOW KOMIBIOTEPHOM CeTH. XapaKTepUCTHKA COIUATbHBIX
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cereii. [lonsarue o Omorocdepe. cnonwszoBanne cuctem koHTpossi Bepcuit GiHub. Buasl mouckoBbix
mamuH. CTpyKTypa ¥ IPUHLIUI pabOTHI TOMCKOBBIX MAIlUH.

5.2. TlouckoBble cHCTeMbl M JHUHMKJIONeAUYecKHe mopTajabl. [lonckoBas cucrtema Google.

[Ipuemsr moumcka wuHpopmanuu. CepBucel moprana Google. Dnextponnas moura Gmail u cepsuc
GoogleTalk. ITouck nayunoi nadpopmanuu B GoogleScholar. ABTomMarrueckuii epeBOUYMK BEO-CTPAHMII.
Ounuknonenuueckue noptainsl MuTepHer. Texnomorust Wiki. McTopus BO3HUKHOBEHHS W CTPYKTYpa

cBoOotHOM YHITMKIonienu Wikipedia.
OO11ee KOJIMYECTBO Pa3ACIIoB .

4 O0beM yueOHOM TUCUMILIUHBI.

O0BbeM THCHHILINHBI
Bun yuyeOHo# padoThI Axan. | Acip.
3E
q, q,
OO01masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,95 34 25,5
[Tpaktuueckue 3ansatus (I113) 0,95 34 25,5
CamocTrosiTesbHasi padora 1,05 38 28,5
KonTaktHas camocrositennbHas paboTa 1,05 0,2 0,15
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 37,8 28,35
Buja konTpoJs: 3auer

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«IToyyeHnue u3ae1uii Ha OCHOBE MOJIMMEPOB MeIHUKO-0HOJIOTNYECKOT0 HA3HAYEHHU I

1 Heap AucuMmIMHbI — IpUOOpeTeHNE 00YUAIOMTUMUCS KOMIIETEHIINM 1 3HaHUH, B 00JIaCTH METOJIOB

nepepabOoTKU B U3AETHSI TOJTMMEPOB, TPUMEHSIEMBIX B MEIUKO-ONOIOTHIECKUX 00TaCTAX.

2 B pe3yabTaTe H3y4eHUs! JMCHUILUIMHBI 00YYAIOLIMICS T0JIAKEH:
Obaaoams creayoIUMU KOMIOETECHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

[1K-2.1, IIK-2.2, T1K-2.3.
3HaTh:

TpeboBaHus, mpeabsBIsieMble K CBONCTBaM IOJMMEPOB, MpeJHA3HAUEHHBIX AJS MOJy4YEeHHUS
U3JeNuil MEMKO-OMOIOTHYECKOT0 Ha3HAYEHUS C Y4€TOM 00JIaCcTH UX IPUMEHEHUS.

OO0mye NpPUHLMIBI TEXHOJOTUM MepepadOTKH MOJMMEPOB M IOJUMEPHBIX KOMIIO3MIIUM,
ONTUMM3ALMH [TPOU3BOJICTBEHHBIX MPOIIECCOB, OCHOBBI TEXHUKHU 0€30M1aCHOCTH.

BaxHelilye TeXHOJIOTMYECKHE MPOLECCHl MepepaboTKH  MOJUMEPHBIX  MaTepualioB U
BSA3KOTEKYUYeM, BBICOKOIACTUYHOM, DPACTBOPEHHOM COCTOSHUU M OCHOBHOE OOOpYAOBaHHE,
IIPUMEHSAEMOr0 B OTHUX IPOLECCaX.

CrneunanbHble METO/IbI IEPEPAOOTKHU MOJIMMEPOB U MOJUMEPHBIX KOMITO3UIIMOHHBIX MaTEPHUAJIOB.
Ilonmy4yeHue BBICOKOAUCIIEPCHBIX, Ta30HANOIHEHHBIX, IUICHOYHBIX, BOJIOKHHMCTBIX, TKAHBIX,
TPaHYJIUPOBAHHBIX M3/IETUN CIEIUATBHOIO HA3HAYEHUSI.

YmMmeTh:

Ornucath BaxHeHIIne MeToIbl epepaboTKU MOJIUMEPOB, KOMIIO3UIIMOHHBIX MaTepUajoB Ha MX
OCHOBE U X XapaKTepHbIE OCOOCHHOCTH.

BriOupare Haumbosee mnpuemiieMblii W SKOHOMUYHBIM CHOCOO TMOJIy4EeHHUS ONpEeAETIeHHOTO
U3JIEIIUs.

OneHnTh BO3MOKHOCTh PUMEHEHUS ONPEIETICHHOTO TUIIAa, MApKH MOJUMEpPA I IPUMEHEHHS B
MEAMIMHCKHUX LENSIX C YI4EeTOM BBIOPAaHHOTO METO1a (POPMOBAHMS U3AEITUSI.
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. YMeThb paboTath CO CIPaBOYHO-WH(POPMAITMOHHBIMHU CUCTEMaMHU B JJaHHOUW 00JIaCTH, CBS3aHHOMN
CO 3HAHUEM CBOMCTB, METOJIOB MEPEPAOOTKU U UCIIOIb30BAaHUS U3AEINI Ha OCHOBE MOJIMMEPHBIX
MaTepHalioB B MEAUKO-OUOIOTHYECKUX TEXHOJIOTUSX.

Baagern:

OCHOBHBIMH IIPEICTABICHUSAMHI O METOJaX NEPepadbOTKU MTOJIMMEPOB U CBOMCTBAX MOIYyYaeMbIX

MaTepHaloB.

3 Kparkoe conep:kaHue JMCHUILTHHBI
Pa3zgea 1. O0mue Bonpocsl nepepadoTKU MOJIUMEPOB.

1.1. OGmme Bompocel. Pa3zHooOpaszue wu3genuii W MpenaparoB, HAXOMAIIMX HPUMEHEHHE B MEIUKO-
OHOJIOrn4YecKux 00IacTsIX.

O ponu crnenuanu3upoBaHHBIX 00pPA30BATENBHBIX MPOTPAMM U IKCIEPUMEHTAIBHBIX YCTAHOBOK B
OLIEHKE HKOHOMMYECKON 3(QeKTUBHOCTH mpoleccoB mnepepaboTku mnoiaumepon. Kaapoblil moTeHuuman
HOJMMEPHBIX TPOU3BOJICTB U TPEOOBAHUS K HEMY.

Knaccudukanus no ¢usnueckoMy cOCTOSHUIO U (opMe — TBepable (MMIUIAHTAThI), IACTUYHBIE U
KayqyKomnoJ0OHbIe (MMIUIAHTAThl U SKCIUIAHTATHI), TOPUCTHIC H3ACTUsl (MMIUIAHTAThI, OMOCOPOCHTBI), CETKU
U IUIEHKU (MMILIAHTaThl, OMOAHATUTUYECKHE CHUCTEMBbI), BOJIOKHA, HUTH, TKAaHble (MMIUIAHTAThI, LIOBHBIE
MaTrepuaibl, OWOAKTHBHBIE CHCTEMBI), TpaHyJbHbIe (OMOCOPOEHTHI, OMOAHAIUTUYECKUE CHUCTEMBI),
BOJIOPACTBOPUMBIE (JIEKAPCTBEHHBIE M OMOJIOTMUYECKU AKTUBHBIE) CUCTEMBI.

1.2. I[TpuHIUIBI H3TOTOBJICHUS U MTOYYSHHS U3ENIUI U IIPENapaToB U3 OHOMaTepHaoB.

dopmoBaHME U3 paciulaBa, (OPMOBAHME W3 PAcTBOpPA, NMPHUIOTOBJIEHHUE PACTBOPOB KAaK KOHEUHBIX
npenapaTtoB. M3roToBiieHue LENEBBIX U3JCIUNA B MpOIECCe CHUHTE3a NoauMepoB. [IpuHIMIBI noTydeHus
HOPHUCTBIX U3AETHH.

OO01re NpUHLIMIIBI TPOU3BOACTBA U3/1EIUI U KOHEUHBIX IPOAYKTOB — ONTUMHU3AIMS TEXHOJIOTUYECKUX
CX€M, COKpALIEHHE OTXOA0B U UX yTuiau3anus. CBa3b 3TUX IpoOJIeM ¢ OXpaHOH OKpYXkKarollel cpebl.

TexHuka 6e30MacHOCTH B Mpoleccax mepepadboTKu OMOMATepHaioB U MOMyYSHHsT KOHEUHBIX W37t
u npenapatoB. KOHTpoJb KauecTBa U3/1EIHH.

1.3. TpeGoBanus k nepepadaTbiBa€MbIM MaTepUaIaM.

Br160p MaTepuana B COOTBETCTBUM C HA3HAYEHHWEM U YCIIOBUSMU HCIIOJIb30BAaHUS LI€JIEBOrO U3AENUS U
npenapara, B COOTBETCTBHUM €ro TpeOyeMbIMHM XapaKTePUCTUKAMH — IMPOYHOCTHBIE CBONCTBA, YPOBEHb
OMOCOBMECTHMOCTH, TpeOOBaHMA K OWOAErpagallid WM OHOCTaOMIBHOCTH, PAacTBOPUMOCTH B BOJE,
HE00X0IMMOCTh HAJTMUUS (PYHKIIMOHATBHOCTH, HEOOXOJUMOCTH CTEPUIIU3ALINY.

1.4. Beibop meToia mepepaboTKH.

Bri6op mMeTona nepepaboOTKM WM MPUTOTOBICHUS LEJIEBOTO M3JENHs WM IpenapaTta B 3aBUCHMOCTH
OT YCJIOBUH €TI0 IPUMEHEHUS.

1.5. OueHKa TEXHOJIOTMYECKUX XapaKTEPUCTUK MaTepHaa.

OneHka TEXHOJOTMYECKHX XapaKTEepUCTUK MaTepuana, €ro OTHOIIEHHS K HarpeBaHHIO, YpPOBHS
PacTBOPUMOCTH, CIOCOOHOCTh K IEPEHECEHUIO CTEPUITU3ALMH TEM UM UHBIM METOJIOM.

1.6. IIpuHiuns! popMoBaHUS.

[Tpunuun ¢GopMoBaHUS B  BSA3KOTEKYYe€M, BBICOKORJIACTUYHOM, CTEKJIOOOpAa3HOM COCTOSTHHH.
®opMoBaHHE TEPMOILIACTOB U TEPMOPEKTOILIACTOB.
1.7. IloaroToBKa ChIpbs.

[loaroroBka celpps A ¢GopMoBaHUS Npu HarpeBaHuH. OnpeneneHue IUIOTHOCTH, ChIMYYeCTH,
IPaHyJIOMETPUYECKOTO COCTaBa, TEMIIEPaTypHBIX TepexoqoB. Cylika HCXOOHOrO ChIpbid. MeToasl
u3MenbueHus. IlonroroBka cmeceil MONMMEPOB U JPYTrUX MOJIMMEPHBIX Kommo3umuid. OcoOeHHocTH
nepepadoTKU TEPMOILIACTUYHBIX U TEPMOPEAKTUBHBIX MAaTEPHAIIOB.

Pa3nes 2. OcHOBHBIE MeTOAbI NePepadoTKH MOJIMMEPOB.
2.1. DkeTpy3us MOJIMMEPOB.

CymHocTh MeToAa Kak (opMOBaHHUS M3 paciljiaBa BBIJABIMBAaHHEM W3 SKCTPY3HMOHHOTO arrmapaTa
HENPEPHIBHOTO M3/EIHS ONPEAETICHHOTO MPO(UIIA.

Pabota skcTpy3noHHOTO ammapara. YCTPOMCTBO AKCTpy/epa U Ha3HAYEHHWE €r0 OCHOBHBIX YacCTeH.
Bunsr yepBsakoB. 30Hbl uepBika. OcoOEHHOCTHM NPOBENEHUS Mpollecca Ha OJHO- U JIBYXUEPBIYHOM
skcTpyaepe. ['opu3oHTabHbIE M BEPTUKAIbHBIE YKCTPY3UMOHHBIE MAIIUHBL. BUabl MaTepHaabHBIX MOTOKOB
pu 3KCcTpy3uu. [Ipon3BoAUTENBHOCT SKCTPY3MOHHOTO anmapara.
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[Tonydyenue mmeHoK mpu 3KcTpy3uu. llnockomeneBas rosnoBka. IIpou3BoACTBO OAHO- M ABYX-
OPHUEHTUPOBAHHBIX IUICHOK. [oydeHe MHOTOCIIOMHBIX IUNIEHOYHBIX U3EIUH.

DKCTpy3Hs 4epe3 yIiIoBYIO KOJIBLIEBYIO TOJIOBKY C MOCIEAYIONINM pa3yBoM pykaBa. CreneHp pa3ayBa
U BBITSDKKH. CXeMBI ITpreMa pyKaBa, UX JIOCTOUHCTBA U HETOCTATKH.

[Tonyuenue nucroB. JlucroBeie rojmoBku. KammOposka mucra. CO’KCTpy3us IJICHOK M JIMCTOB W3
Pa3IUYHbIX MAaTEPUAJIOB.

[Tonyuenue Tpy6. OceBbie KobIeBbIC (TpyOHBIE) To0BKU. KammmbOpoBka TpyOsl. OXIaxkaeHHeE.

Marpuunsie rojoBku. [lomyueHne HenpepsIBHBIX npoduiel npu skcTpy3un. Hanecenue kabenbHOM
U30JISIIUU TIPH SKCTPY3uH. OCcOOEHHOCTH MTPOLIECCOB.

JluckoBast 3KCTpy3usi, ee ocoOeHHOCTH U objactu mnpuMeHeHHs. OCOOEHHOCTH TNPUCTEHHOI'O
CKOJIbJKEHUS. J[MCKOBBIE M TUCKO-UEPBSIUYHbBIE SKCTPYIEPHI.

Oco0eHHOCTH MPUMEHEHUS! 3KCTPY3UH IMpH nepepadoTke peakToraactoB. OCOOEHHOCTh mpoliecca U
sKcTpy3uoHHoro amnmnapara. lllpanr-npeccoBanue (mopiiHeBas 3kcTpys3us). [lpumenenne Mmerona mis
dbopMoBaHUS U3IEIUN U3 TEPMO-, PEAKTOIIIACTOB, HATIOJHEHHBIX MMPECCIIOPOLIKOB U BOJJOKHUTOB.

[Ipumeps! n3nenuii MeaMKO-ONOJIOTMYECKOT0 Ha3HAYEHUS, IPOU3BOIUMBIX IKCTPY3UEH — IUIEHOYHBIE,
TpyOuaTble u3aeiaus (Karerepbl, IIYHTHI), MOKPBITUS DIEKTPUUECKUX IMPOBOJOB JJII  CHCTEM
AIIEKTPOKAPINOJICTUMYIUPOBaHUsA. TEeHIEHUMU pa3BUTHUS  SKCTPY3MOHHOTO MeToja nepepaboTKu
MOJIMMEPHBIX MaTEPHAIIOB.

2.2. JIuthe nop 1aBICHUEM.

Bosmoxnoctes Metoma. L{ukn ¢opmoBanus. CBoHCTBa MOJMMEPOB, MPUTOAHBIC IJS 3TOTO METOja
nepepabotku. IlonroroBka nmoauMepHONH KOMIO3MIMM K JIMThE MOJ JAaBiieHuEeM. JlucnepcHocTh, BUA U
KOJIMYECTBO J0OABISIEMBIX UHTPEAUECHTOB.

OcHoBHbBIE CTaIuU Ipolecca — JO03MPOBAHUE, IJIACTUKAIMs, BIPBICK, BBIAEPKKA IOJ JaBICHHUEM.
®opmupoBanue uzgenus B popme. JIutHukoBas cucrema. Xapakrep TEUSHHs MOJIMMEpa B XOJe BIPBICKA U
3amonHeHus Gopmbl. Oxnaxaenue n3nenus B Gopme. OOpabOTKa rOTOBBIX H3JETHi. BUIBI OTXOIOB M MX
UCIIOJIb30BaHUE.

TexHonornueckue napameTpsl npouecca. Beibop TemneparypHoro pexxuma. M3meHeHue JaBieHus BO
BpeMsl IMKIa. B3auMocBsI3p TeMmiiepartypbl, OaBieHHS U oObeMa OTJIHMBKU. ONTUMU3AIUSA YCIOBUN
¢dopmoBanus. Temmneparypa dopmbl, Bpems nukia. OCTaTouyHble HANpSKEHUS, BOSHUKAIOUIUE B WU3ACIUU
IpU JUTHhE IMOJ JaBJICHUEM U BO3MOXKHOCTh YMEHbIlEeHUs oObema uzaenusi. OCOOCHHOCTH H3TOTOBIICHUS
U3JIeNUH U3 aMOP(HBIX U KPUCTAIUTMUECKUX MOJIMMEPOB, KOMIIO3UTOB.

Ob6opynoBanue st AMThA N0 fAaBieHreM. [IIHeKOBbIe U MOPIIHEBbIE JIUTHEBBIE MALIMHbI, POTOPHbIE
JUTHEBbIE ABTOMATHI.

CrenanbHble METO/IbI KOMIIPECCUOHHOTO JINThSI — MHTPY3HUS, HHXXEKIIMOHHOE ()OPMOBaHUE, CTPYHHOE
dbopmoBaHue, IEHTPOOEIKHOE JTUTHE, POTAITMOHHOE (DOPMOBaHUE.

[Ipumepbl MosyyeHHUs] JIUTbEM MOJA JaBJIEHHUEM H3JeNUil MeAMKO-OMOJIOTHYECKOT0 HA3HAYEeHUs —
BKJIQJIBILIN JJIs SHIOIMPOTE30B CYCTaBOB HAa OCHOBE MOJUATUJIEHA CBEPXBBICOKOW MOJIEKYJISIPHON Macchl,
U3JeNnus, IUIOCKME KOCTHbIE MMIUIAHTAThl M HUMIUIAHTAThl Ui YENIOCTHO-JHUIIEBOM XHPYpPTUU U3
MOJIMATUIIEHA BBICOKOTO JIaBJICHUS.

2.3. IIpeccoBanue.

Craguu npouecca. [Ipenmymiecta u HegocTaTku MeToaa. OCOOEHHOCTH MepepadOTKH MPECCOBAHUEM
TEPMOILIACTOB, PEAKTOIUIACTOB, KOMIIO3UTOB.

TexHnonornueckue  mapamerpsl  npeccoBaHusa.  OCHOBHBIE  TEXHOJOTMYECKHE  CBOWCTBa
peccMaTepuaioB M WX BIMSHME Ha MapaMeTphl Ipoliecca U KauecTBO (opMyeMbIx uzzenuil. OCHOBHBIE
cTaauu mpouecca ¢popmoBanus. [loaroroska npeccmarepuana. BausHue npeasaputeabHOro HarpeBaHUs U
IUTACTUKALIMK HA PEXUM IPECCOBAHMS U CBOMCTBA U3ACIUM.

Bugel mpeccoBanmsi — mpsiMoe (KOMIPECCHOHHOE) H JuTheBoe (TpancdepHoe). OcobeHHOCTH
TEXHOJIOTUH, TMPEUMYILECTBa M HEIOCTAaTKH, BbIOOp cmocoba mpeccoBanusd. OmnpeneneHne ONTUMAIbHBIX
yCJIOBHM (POpMOBaHMSI.

BnusHue mnapameTpoB pexuMa IPECCOBAaHUS M OTHAEIbHBIX IapaMETPOB Ha KadeCTBO TIOTOBBIX
A3ICITIH.

OObopynoBaHnue i KOMIIPECCHOHHOTO TpeccoBaHus. IIpecchl ¢ THUIPAaBIMUYECKUM TPUBOJOM,
KOJIOHHBIE, PAMHBIE, 3TAXKHOCTh MpeccoB. [IpeccoBanre NMCTOB U3 CIOUCTBIX MaTEPHAIIOB.
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WNnTeHcudukanus mpolueccoB mpeccoBaHus. Vcmonb3oBaHHE  pPOTOPHOIO — MPECCOBAaHUSA €
MCIIOJIb30BAaHUEM POTOPHBIX Mpecc-aBTOMATOB. Vcrionb30BaHNe POTOPHBIX aBTOMATUYECKUX JIMHUM.

[Ipumepbl HM3rOTOBIIEHHS MPECCOBAHWEM BBICOKOHAIMOJHEHHBIX KOMIIO3UTHBIX H3EIUNA MEIUKO-
OMOJIOrM4YECKOro Ha3HAYEHMSI C YIIIEPOJAHBIMU U HEOPraHMYECKUMHU HAIlOJIHUTEISIMH.

2.4. BanblueBanue U KajJaHJIpUPOBAHUE.

OcCHOBHBIE IIPOLIECCHI, TPOUCXOAIINE B MaTepUaje NpU BalblEBaHUU U KajlaHApupoBaHuu. Ctaauu
npoueccoB ¢opmoBanus. llogroroBka Marepuana. BanblieBaHHMe Kak OCHOBHas IOJTOTOBUTENIbHAS
orepanusi CyMMapHoro mporecca mnepepaborku. PopmoBanue Ha Kamanape. CrocoObl KOMIIEHCAIUU
nporuba BankoB. Kanannposbiit addekr. TexHonorus mpou3BoACTBa JTUCTOBBIX U MJICHOYHBIX M3ICIUN U3
MaTepuaioB Ha OCHOBE MOJUBUHUIXJIOPHIA.

2.5. ®opMOBaHUE B BBICOKOAJIACTUYECKOM COCTOSIHUM.

Hcnonb3oBaHue meToja JUisl MONYYEHHUS HW3JEIMM U3 JIMCTOBBIX TEPMOIUIACTUYHBIX MAaTEpUaJIOB.
CymHocTs mpouecca U o0nacti npuMeHeHus. Vcnonp3yemblie JUCTOBbIe MaTepuaibl. OCHOBHBIE CTaIHH
mpolecca — NOJAroTOBKa 3ar0TOBKH, IPOTPEB, BHITSKKA ((DOpMOBAHUE) U3/IEIHS, OXJIAXKICHHUE.

TexHonornueckre mnapaMeTpsl Ipolecca — TemIeparypa, ycuiaue ¢GopMoBaHus, (HOpMUpYIOIINE
3JIEMEHTHI — UX BIUSHUE HAa KauecTBO u3enusi. CTeneHb BBITSKKU U (OPMOYCTONUUBOCTD U3JICIIHSL.

®opmoBaHue 3a cueT MexaHumdeckux ycuiauil. [lltamnoska. [Ipuemsl mraMmnoBaHusi — OpU MOMOIIU
MaTpULIBl U MyaHCOHA, MPUMEHEHHE SJACTHYHOM MaTpULbl WIM IYaHCOHA, MPOTSHKKA Yepe3 MATPUUYHOE
koub110. [lITammoBka — BeIpyOKa.

[TueBModopMoBaHme - cBOOOHOE BbIIyBaHUE, (POPMOBaHUE B HETATHBHYIO U MO3UTHUBHYIO (DOPMBI,
dbopmoBaHue ¢ MpUMEHEHHEM ToJkarelsi. OCOOEHHOCTH U 11eJ1eCO00Pa3HOCTh UCIOIB30BaHUS METO/1A.

BakyymHoe ¢opmoBanue — cBOOOJHOE BakyyMHOE (OpMOBAHHE, HETAaTMBHOE U IO3UTHUBHOE, C
IIPEIBAPUTENLHOMN BBITSKKOM TOJNKATENEM, CKAThIM BO3JTyXOM.

KoMb6unnpoBanHbie criocoObl — MeXxaHO-ITHEBMO(OPMOBaHUE, BaKyyM-ITHEBMO(GOPMOBaHUE.

Br160p crioco6a, ucxois u3 KOHQUIrypauu U31eaus 1 TpeOOBaHUM K €ro KauecTBy.

2.6. CrieninasibHBIE METOEL.

®opmoBanne crekanneM. OCOOCHHOCTHM W BO3MOXXHOCTH Merona. [lomydaemble wu3zenuss W
nepepabarbiBacMble MaTEpUaIbl.

Ocob6ennoctu (opMOBaHUS TIPU TEMIIEPATypax HIDKE TEMIIEPATyphl CTEKIIOBAHHS U TUIABJICHUS 32 CUET
BBIHY/ICHHON BBICOKOAJIACTHYECKON Aeopmanuu u pekpuctaumzanuu. CrnocoObl ¢GopMoBaHUS —
HU3KOTEMIIEpaTypHas MpOKaTKa, MPOTsXkKKa, mTamrnoBanue. O0iacTe MPUMEHEHHUS] METOJOB U HEAOCTaTKU
MIOJIyYEHHBIX U3JEIINN.

®dopmoBanne wuzaenuii u3 ¢roporaactoB. OcoOeHHOCTH (OPMOBaHMS MOIUTETPadTOPITUIICHA.
Craauu npouecca. [Tomyuenue mieHok, Tpyo.

[Tonyuyenne uznenuii 3aquBKOW onuroMepoB B gopmy. Ilomyuenue uznenuii U3 SMOKCUAHBIX CMOJL
Hcnonb30BaHue 3alUBOYHBIX AMOKCHUAHBIX KOMIIO3UIMA B KadyecTBE IJIOMOMPOBOYHBIX H3AEIHA B
CTOMATOJIOTHH.

Pa3nen 3. MeToabl noiyuyeHusi M3AeJIMid CIENMATbHOT0 HA3HAYCHHS.
3.1. IlomydyeHrie MOHOBOJIOKOH, HUTEW U U3/ICTIUN U3 HUX.

MeTtoapl NpsAAeHNS U3 PacIIaBOB M pacTBOPOB. M3roroBneHne HUTEN M3 MOHOBOJIOKOH. BosokHa u3
NOJIMaMUJOB, TMOJIHONEPUHOB, MOIUATUIEHTEpe(TaIaTa, MPUPOJHBIX MOJIMMEPOB, BOJIOKHA W3 KETTryTa.
Hcnonp30BaHNE TEXHOJOTMM IONY4YEHHS MOHOBOJOKOH M HHTEH JUIsl NOJY4YEHHMs] BOJOKOHHOM 4YacTu
IIOBHBIX MaTEpUaIOB, MEAUIIMHCKUX TKaHEH, OIJIETKH 3HJONPOTE30B KIIANIaHOB CEep/lLia.

W3zroroBneHue XJIOM4aTOOyMaKHBIX METUIMHCKUX TKaHed. [lonyueHue MOTUMEpPHBIX CETOK W3
MOJIMATUIIEHA U MOJUIPONUTEHA, MPEeJHA3HAYCHHbIX JUIsI UMILIAaHTAllMU. DHJIONPOTE3bl COCYJI0B Ha OCHOBE
nonuaTUieHTepedTanata. [Ipuganue sHaompore3aM cocynoB TroppupoBkU. MoHO- U OH]ypKanMOHHbIE
SHOIPOTE3bI COCY/IOB.

3.2. [lonydeHne NOKPHITHI U3 MOTMMEPHBIX MaTEpHaJIOB.

[lonydyeHrne mOMUMEPHBIX TMOKPBHITUH Ha W3AETUSAX CIOXKHOM KoHpurypamuu. Ilpumensemble
TEXHOJIOTMH — HANIBUIEHNE B JIEKTPUUECKOM I10JIE, B IICEBJO0KIKEHHOM CJIO€, HallblJIEHHE Ta30IUIAMEHHOE,
I1a3MeHHoe, cTpyiHoe. Bpibop TexHomoruu. @yrepoBKa IMOBEPXHOCTH MOJMMEpPaMH, IIJIaKUPOBaHUE
MeETaJJIAMH.
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[Tonyuenne uzaenuii CIOXHOW (OPMBI OAHOCTATUWHBIM W TOJUCTAAUHHBIM OKYHAHHEM B PacTBOP
noiaumepa. M3roToBieHHe 3HIONPOTE30B CepiAlla M JIEBOTO JKEIyA0YKa Cep/la HaHECeHHeM Ha (Gopmy
MYJIBTUCIIOMHOTO ITOKPBITUS U3 CETMEHTUPOBAHHBIX MOJINYPETAHOB.

Hanecenue mNOKpBITUH M3 pacTBOPOB IMOJUMEPOB Ha TabneTku. M3roToBineHHe MaKpOKamCyil.
TexHonorus MOKpHITUS B KUIAILEM CIIO€, ONPBICKUBAHUEM B Ipa)KUpaTOpax, OKyHaHUE.

HaneceHnne nokpbeITUI HA BOJIOKHA. THUIIBI M HA3HAYEHUE NTOKPBITUH IIOBHBIX BOJIOKOH Y HUTEH.

W3rorosnenue u3aenuil HaHeCEHWEM Ha (OpPMY M BBICYIIMBAHUEM JIATEKCHBIX MYJIBTUCIIOEB. THIIbI
JaTeKcoB U uX cocraB. CTaauu MOJIy4YeHUs JIATEKCHBIX U3JeIUA. MeToabl Koaryssluu JIATEKCHBIX Teleil u
ux BbIOOp. [IpuMeHeHne TaTeKCHbIX U3AEIMH, X JOCTOMHCTBA U HEJJOCTATKH.

3.3. [lonydeHue uzaennii 3 MOHOMEPOB.

®opMupOoBaHUE MOJIUMEPOB MOJIMMEPU3ALIE MOHOMEPOB B (HOpMaxX M €CTECTBEHHBIX MOJOCTSIX.

Hcnonp30BaHne NOIUMEPU3allMd MOHOMEPHBIX aKpUJIATOB, UX CMECEH M KOMIIO3ULIMOHHBIX COCTaBOB
IIPU CO3JaHUM IJIOMO B CTOMAaTOJIOTUU U B COCTaBE€ KOCTHOI'O aKpMJIATHOTO IIEMEHTAa. THUIbI CBA3YIOLUX U
HanonHuTenel. [lpensapurensHoe annpeTupoBaHue HaNoJHUTENEH. JJOCTOMHCTBA U HEAOCTATKU KOCTHOIO
LIEMEHTA.

[TomyyeHne OOBEMHBIX MOHOJIMUTHBIX M JIMCTOBBIX H3AEIHH MOJMMEpU3aluell MeTuIMeTaKkpuiara.
Hcnonp3oBaHne BemECTBEHHOW M (POTOMHUIIMUPOBAHHOW paAMKaIbHOW MoNMMepu3auuu. M3roroBieHue
MHTPAOKYJISIPHBIX JINH3 METOJIOM BBITAYMBAHUS U3 MOHOJINTA.

[lonyueHne WHTPAOKYJISPHBIX JIMH3 Ha OCHOBE COINOJUMEpPA 2-THJIPOKCUATWIMETAaKpuiara H
STUJICHIMMETAKpUIIaTa B LIEHTPOOEKHOM arapare.

3.4. [lonydeHure ra30HaIIOIHEHHBIX MaTEpUAIOB.

Buapl ra3oHamnonHEHHBIX H3JENUH - [EHOMaTepuallbl U INopHucThle MaTepuansl. Kiaccudukarms
ra3oHaroJIHEHHbIX MAaTEPUATIOB B COOTBETCTBUHU C Pa3MEPOM I1OP — ME3ONOPHI, MUKPOIIOPbI, HAHOIIOPHI.

[TnoTHOCTH (0OBEMHBIN Bec) neHomaacToB. Ee 3aBUCHMOCTh OT KOJMYECTBA COAEpIKallelcss ra3oBoi
(a3bl ¥ rpaHULIbI BAPbUPOBAHHUS.

MeTopl OydeHHUs ra30HANOIHEHHBIX MaTepUanoB. THUIIBI BCIIEHUBAIOIUX ar€HTOB — OPTaHUYECKUX
U MHUHEPAJIbHBIX TBEPJBIX BEILECTB, XKUAKOCTEH M ra3oB). Tumbl nopoodpasyromux razos — a3or, CO2, u
ap.). Tumbel BcneHMBaeMOW HOJIMMEPHON CUCTEMbI — paliaB T€PMOIUIACTOB, WJIM PACTBOP OJIUTOMEPOB.
MexaHu3Mbl GUKCHPOBAHUS TIOPUCTON CTPYKTYPHI — OXJIKIACHUE ISl PacIiaBa TEPMOIUIACTOB, TIEPEBO/] B
TPEXMEPHYIO CTPYKTYDPY.

OO6pazoBaHue NOPUCTBIX CUCTEM MPU CTPYKTYPUPOBAHUN BOJAHO-3aMOPOKEHHBIX PACTBOPOB.

Mertoabl ¢GopMOBaHUS TOPOILUIACTOB — HKCTPY3Usl, PEKTHUBHAsl 3KCTPY3Us, JUThE MOJ JABICHHEM,
peaKkTUBHOE JIUThE TIOJ JaBlieHHeM, mnpeccoBaHue. OcoOEHHOCTH (OPMOBOYHOIO OOOPYAOBAHUA —
WCIIOJIb30BAaHUE JIOTIOJIHUTENBbHBIX YCTPOMCTB, MPENOTBPALAIONIMX YTEUKY BCIICHMBAIOIIETO Tra3a B
npoiiecce nepepadboTK.

Hcnonp30BaHne NOPUCTBIX MATEPUAIOB B COCTaBE MMIUIAHTATOB, 3aMELIAIOIIMX MATKHUE M KOCTHBIE
TKaHHU.

ITopuctsiif nonurerpadTopaTUiieH. PopMOBaHHE U3 HETO JIMCTOBBIX U TPYOOUHBIX HErO(PUPOBAHHBIX
¥ ToQpUPOBAHHBIX U3AETUN, IPUMEHSIEMBIX B KAUECTBE UMIUIAHTATOB B CEPAEUHO-COCYIUCTON CUCTEME.

3.5. TexHONOrMs MOTYYEHHS] MAJIOPA3MEPHBIX YaCTHLI.

Knaccudukanmss mamopa3sMepHBIX YacTHIl — HAHOYACTUIIBI, MHKPOYACTHUIIBI, MUJITUMETPOBBIC
YaCTHUIIBL.
Meroapl HM3rOTOBIICHMSI HAHOYACTHI[ — HaHOc(ep, HAHOKAICYJ, HAHOArperatoB, JIHIIOCOM,

MOJIU(HUIMPOBAHHBIX MonuMepaMu. OcoOEHHOCTHM HX CBOWCTB. Mcmonp3oBaHWe WX JUISL JOCTaBKU
OHMOJOTMYECKH aKTUBHBIX U JIEKaPCTBEHHBIX BEILIECTB.

MukpouacTHIbl, IOJTyYaeMble CyCIIEH3MOHHOM MosnMepu3anueil. MeToibl Moiay4eHHsi MUKPOYacTHUL C
y3KUM pacrpefieieHneM HuX Mo pa3Mmepam mnop. Mcnonb3oBaHMe uX B OHOAHAIUTHUECKUX METOAAX
(JTaTeKCHO-arTITUHAIIMOHHBIE HMMMYHOTECTBI), B KadecTBE CTaHAAPTOB pa3MepOB B OHOXUMHYECKUX
UCCJIEJIOBAHUSIX.

Muxkpokancyisl. Meroasl uX moilydeHUs. MeToabl KoallepBalliM, HAHECEHUs € IOKPBITHMM Ha
BpPEMEHHbIE MUKPOYACTHUIIbI, peakliiel Ha rpaHulie pas3zaena ¢as.
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[Tomyyenue cdeprudyeckux 4YacTHI MHUJUIMMETPOBBIX pPa3MEpPOB CYCIEH3HMOHHOM NOJIMMEpH3alueH,
NPUMEHSEMbIX B KayecTBE HOCUTENICH HOHOTCHHBIX TpyNI (MOHOOOMEHHBIE MaTepualbl), OMOJIUTAHIIOB
(adduHHBIE 1 UMMYHOCOPMEHTHI).

3.6. TexXHOIOIMs CTEKIJIO U MEJUIAILIACTUKOB.

Bungel TakMx KOMIIO3MLIMOHHBIX MarepuanoB. HaMOTOYHBII MeTOL M €ro pa3sHOBUAHOCTH.

Hcnonp3oBaHne METOIOB MPOTSIKKH U MOCTOWHON BBIKIAAKH. CBOMCTBA M 00JaCTH IPUMEHECHHUS.

4 O0bem yueOHOM TMCUMILIUHBI.

B 3aueTHBIX B akanem. B acTponom.

Bunpl yueOHoI paboThI €IMHULIAX qacax yacax
OO0wmast TpyA0eMKOCTb M CHHILIHHBI 2 72 54
10 y4e0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 0,94 34 25,5
Jlexmuu (JIek) 0,25 8 6,75
[Tpaxtrueckue 3ansarus (I113) 0,69 26 18,75
CamocrosiTesibHas padora (CP): 1,06 38 28,5
KypcoBas pabota - - -
Pedepar - - -
CaMocTosTeIbHOE N3YUEHUE Pa3/IeioB 1,06 38 28,5
JUCIUILTAHBI
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIHMHBI

«XuMus BICOKOMOJIEKYJISIPHBIX CO€IHHEeHMii»
1 Heap AMCHMMUIMHBI — IPHOOPETEHHE O0YJAIOIUMICS KOMIIETEHIIMN M yrIIyOJeHHBIX 3HAaHUW B 00JacTH
3aKOHOMEPHOCTEH peakluii CHHTe3a MOJIMMEPOB U XUMUYECKHX PEAKIIHI ¢ y4aCTHEM MaKPOMOJIEKYI.

2 B pe3yabTaTe H3y4eHHs JMCUUILIUHBI 00yYAIOIIMIACH 10JI2KEH:

Obnadoamse crenyomUMy KOMIETSHIIMSIMHA U UHANKaTopamu ux aoctikenus: [1K-2.1; TTK-2.2; T1K-2.3
3nams:

- Merozpl cuHTE3a OJMMEPOB OCHOBHBIMU METOJaMU TOJIUMEPHU3AIIU

- Oc00EHHOCTH XUMHUYECKHUX PEAKINI ¢ yUaCTHEM MAKPOMOJIEKYJI

- CrocoObl OYUCTKU MOTUMEPOB OT HU3KOMOJEKYISPHBIX U WHBIX MPUMEcEl B Mpolieccax MX MOTYYCHHS
WM MoIupUKAIUN

- OCHOBHBIE THUMBI TOJHUMEPOB JUISI MEAUKO-OMONOTUYECKOTO TPHUMEHEHHUsS, BKIIIOYas HOBBIE THIIBI
MOJIMMEPOB CO CEU(UIECKUMH CBOMCTBAMU

Ymemy:

- [lepeuncnnTh OCHOBHBIE METO/IBI CHHTE3a U XUMUUYECKHE CTPYKTYPHI TTOJIy9aeMbIX TTOJIMMEPOB

- Hanncath OCHOBHBIE peaKlIMU XUMUYECKON C yHaCTUEM MAaKpPOMOJIEKYJI U KOHEUHBIE CTPYKTYPbI
MOAU(HUIIIPOBAHHBIX TTOJIMMEPOB

Braoems:

- COBpeMEHHBIMH MPE/ICTABICHUSIMH B 00JACTH XUMHH BRICOKOMOJIEKYJISIPHBIX COETUHECHHIMA

3 Kpartkoe conep:kanue JMCIHIITHHbI
Paszgea 1. BBeneHue B XMMHI0O MAKPOMOJIEKYJI
1.1. Onpenenenue MOHATHSI IOTUMEP, MOHOMED, CTPYKTYPHOE TIOBTOPSIIOIIEECS 3BEHO.

CriocoObl M300paXeHUsT TMOJTUMEPHBIX MOJEKYJI. TpH OCHOBHBIX OTJIMYMS TIOJUMEPOB: IICTTHAs
CTPYKTypa, HalU4he B IIEMH MOBTOPSIONIUXCS 3BEHHEB WJIM LEMHBIX (PParMEHTOB, HAIWYHE BBICOKON
MOJIEKYJIIPHON MacChl. MOJEKYISPHBIA BEC, MOTUAUCTIEPCHOCTD U MOJIEKYJISIPHO-MAaCCOBOE PaCIIPEICIICHIE
nonmumepoB (MMP).  Meroasl ycpeaHeHUsT MOJIEKYJISIPHOTO Beca MmoauMepoB. lIpumepbl mpuUpoOAHBIX,
CHHTETUYECKUX M HMCKYCCTBEHHBIX MojimMepoB. HoMeHkmarypa m knaccudukanus noaumepoB. OCHOBHBIC
CIIOCOOBI OMyYEHUSI CHHTETUYECKUX TOTMMEPOB U3 HU3KOMOJIEKYIISIPHBIX BEIIECTB (MOHOMEPOB) METOJaMU
CTYNMEHYATON U IEMHOMN MOJUMEPHU3AINH HIIM XUMUYECKUM BO3IEMCTBHEM Ha UCXOIHBIC TTOJTUMEPHI.
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1.2. OcHOBHbBIE OTIWYMS MPOLIECCOB MOJMMEPHU3aLUHU, MPOTEKAOIIUX IO CTYINEHYaTOMy U IEIHOMY
MEXaHU3MaM.

Tunel MOHOMEPOB CKIIOHHBIX K pEakUusM LEenHOM mnonumepusauuu. llemHas nomumepusanus
BUHWJIOBBIX MOHOMEpPOB, HHHUIMUPYEMas aKTHUBHBIMU LIEHTPAMU PAJUKAIBHOTO, KATHUOHHOTO WJIHN
aHUOHHOTO XapakTepa. OOpa3oBaHKe BHICOKOMOJICKYISPHBIX OJUMEPOB HA HAUYaJIbHOW CTAINH MO PEaKuu
AKTUBHOTO LIEHTPA PACTYIIEH e ¢ MOHOMEPOM U HAJTM4YHe OOPHIBA IIEMH KaK OCHOBHBIC XapaKTEPUCTUKU
LEMHON MoJuMepu3auuy. BiausiHue 3amecTuTtelns npu JIBOMHON YIIIEpOJ-YIVIEPOJAHOW CBA3M MOHOMEpa Ha
CIIOCOOHOCTh K TIOMUMEPHU3AIMH TI0J] BIUSHUEM pPa3IMYHBIX TUIOB aKTUBHBIX HEHTPOB. [lepBuuHas u
BTOPUYHAS CTPYKTYPA MOJTUMEPHON LIETIH, ITIOHATUE O CTEPEOPETYIIPHOCTH.

Pa3znea 2. Teopusi paguKaJbHOM NMOJUMeEPU3aANUHU
2.1. [Ipupoaa paauKaIbHOM EMHON MOTMMEPU3AINU U CTPYKTYpHAs OPTaHU3aIHs MAaKPOMOJIEKYIL.

MoHoMmepbl, TpUMEHSEMbIE I PaJUuKaIbHON NoJMMepu3aluu. MHunumaTopel U pocT Lenu npu
CBOOOIHO-PATUKATBHON TMOJMMEPU3aIliU, KUHETHYECKOe omucaHue mporecca. [yt oOpbiBa 1enu mnpu
paauKaIbHON NOJIMMEpU3alui, KUHETUYECKas JUIMHA 1I€NH, MOJIEKYJISIPHBIM BEC U MOJIEKYJIIPHO-MaccOBOE
pacrpezacieHue.

2.2. 3Ha4eHHUs KOHCTAHT U SHEPreTHKa PaJUKaIbHOU MOJIUMEPU3ALIUH.

[lepenaua nenu npu paanuKaIbHON MOTUMEPHU3ALNUU, IPUMEHEHUE TIEPEAATUUKOB JJIs1 PETYITHPOBAHMS
MOJIEKYJIIpHON Macchl, TenoMmepusanus. [lepenaua nenu Ha moaumep M BO3BHUKHOBEHHE Pa3BETBICHHBIX
noyimMepoB. MHrubupoBanue M TOPMOXKEHUE TOJUMEPHU3ALNH, THUIBI WHTHOUTOPOB U 3aMEJIUTEIICH.
ABTOMHTHOMPOBAaHUE TPU MOJMMEPHU3AINH AJUTMIBHBIX MOHOMEpPOB. CrocoObl MPOBEACHUS paguKaIbHON
NOoJIMMEpU3AlMM U HMX XapakTepuctuka. [lomumepbl, TmoNydaemMble TI0 PEAKIUU PaTUKAIBHOU
MOJIMMEPU3ALUU.

Pa3nen 3. KaTtuon-pagukanbHble, KATHOHHbIE 1 AHMOHHBIE MPOLECCHl CHHTE3a MAKPOMOJIEKY.JT
3.1. Tlomumepsl ¢ CHUCTEMOI COMPSHKEHHBIX TBOMHBIX CBA3€H — HOBBIM Kjacc OMOJIOTMYECKH WHEPTHBIX
BEIIECTB IS 1eJIe MEIUKO-ONOIOTHYECKOTO TPUMEHEHUSI.

[lonydyenue TONMMAHWIMHA, TMOJUIMPPOIA W  MHOTUTHO(DEHA  METoJaMH  OKHUCIUTEIbHOM
MOJIMMEPU3AIUN UCXOIHBIX HACBIIIEHHBIX MOHOMEPOB. DJIEKTPOHHOE CTPOCHHE U CHEIU(UIECKHE CBOMCTBA
TaKUX MOJIMMEPOB U MX MCIOJIb30BAaHUE B KAYECTBE MATEPUANIOB UIsl UMILUIAHTATOB, UCKYCCTBEHHBIX MBbIIIL]
Y BBICOKOYYBCTBUTEIHHBIX OMOCEHCOPOB.

3.2. KatuoHnHas noiumepusanusi MOHOMEPOB, COJIEpKAIIUX JBOMHYIO YIIIEPO-yIIEPOJHYIO CBA3b.

Brusiaue 3amectuTteneil B MOJIEKyIaX MOHOMEPOB Ha UX CKJIIOHHOCTh K KaTHOHHOM MOJIMMEpU3aIiH.
CnocoObl WHUIMUPOBAHUS KAaTHOHHON monuMepu3anuu. PocT u  OOpbIB 1enmu TpH  KAaTHUOHHOU
MOJIMMEPU3AIMU. YTPOIIEHHAs KUHETHUYECKas CXeMa KAaTHMOHHOW TOJIMMEpU3AIlid U JHEPreTUYECKUe
XapaKTepUCTHUKH Tpoliecca. BiusiHie MOIsSIpHOCTH U COJIbBATUPYIOIIEH CIIOCOOHOCTH Cpebl HA MEXaHHU3M U
KHHETUKY KAaTHOHHOM  MOJUMEpU3aluu. T[pyJHOCTH TP  HHTEPIPETUPOBAHUM  KUHETUUYECKHUX
UCCJIETIOBAaHUM, POJb KOHTAKTHBIX MOHHBIX Tap M CBOOOJHBIX KAaTHOHOB B PEaKIHUU MOTUMEPHU3AINHU U
3HA4YECHMS] KOHCTAaHT MHULIIMMPOBaHU U pocTa. [lepenada nenu Ha moHOMep u noaumep 1 MMP nonumepos,
MOJIy4aeMbIX MPU KATHOHHOW mNonumepuzanuu. [IpoMbllIeHHBIE MOIUMEPBI, MOJIYYaeMble IO pPEaKIUu
KaTUOHHOM MTOJTMMEPHU3aIUH.

3.3. AHnoHHas NOJMMEpU3alsi MOHOMEPOB C IBOMHOW YIIepOI-yIiIepOJHON CBA3BIO.

Brusiaue 3amectuTesnieit B MoJieKyJaXx MOHOMEPOB Ha MX CKJIOHHOCTh K aHUOHHOM MOJTUMEPHU3AIINH.
Cnoco0Obl MHUIIMUPOBAHHS AHHUOHHOW mojuMmepu3anud. KHHeTHKa aHMOHHOW MOJIMMEpU3alluyd Ha
CBOOOJHBIX MOHAX, POCT U OOpbIB (Mepenayda) KuHeTuyeckor nenu. CrepeoperyaupoBaHue Ipu aHHOHHON
MOJIMMEPHU3AIMH BUHUJIOBBIX M JHEHOBBIX MOHOMEPOB Ha ajKuiaax TUTUS. be3oOpbIBHAS moTuMepU3alus,
CKOPOCTh M JITTHHA KUHETUYECKOU 1IETH MPU 0€300pbIBHOM TOJIMMEpPHU3AITHH.

3.4. BnusiHEE TMOSIPHOCTH M COJBBATUPYIOMICH CIIOCOOHOCTU CPEeIbl HA MEXAaHU3M M KUHETUKY aHUOHHOM
MOJIMMEPU3AITUH.

ConpBaTHO-pa3/CICHHbIE U KOHTAKTHBIE HOHHBIE Mapbl. MonekyisipHas Macca U MOJEKYJISPHO-
MacCoOBO€ pacIpeelICHHe MOJTMMEPOB, MOJIYYaeMbIX B OTCYTCTBHUE PEaKIUi OOpbIBa. 3HAUEHUS KOHCTaHT
pocTa M DJHEpPreThka MPOIEcCOB Tpu 0e300phIBHON mMonuMMepHu3anuu. SIBleHHEe acColMaluud TpU
WHUIIMAPOBAHUN JKUBYIIEH TMONUMEpPH3alMU amkwiamMu Jutus. [lomydeHue auONIOYHBIX, MOITMOJOYHBIX,
MPUBUTHIX, TpeOHEe- W 3Be371000pa3HBIX COMOIMMEpOB. Mopdomornyeckue 0COOCHHOCTH Ha TpaHHIAX
panena (a3 OJI0K- U IPUBUTHIX COMTOTMMEPOB.
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3.5. Ctepeoxumus NpoLECcCOB MOJMMEpPHU3aLNKU U Kataiu3atopsl [{urnepa-Harra.

AHHOHHO-KOOpJIMHANIMOHHAs monuMepu3anus. OOpa3oBaHUe aKTUBHBIX I[EHTPOB, HHUIIMUPOBAHUE,
poct u 0OphIB (Tepefayda) LEMM HAa KOMIUIEKCHBIX KOOPAMHALIMOHHBIX Karaiau3aTopax. Kunernueckue
0COOEHHOCTH TOJMMEpU3allMM Ha Takux KaTtainu3atopax. Crepeocnenuduyeckas molumepusanus o-
oJleMHOB U BEpOSITHbIE MEXaHH3MbI cTepeoperynupoBaHus. [lomyueHue cTepeoperyasipHbIX HOJIUMEPOB
OyragueHa M WH30NpeHa Ha Karanuzaropax tuna l[lurnepa-Harra wu Meramnankmiax. MexaHusm
CTEPEOPEryJIUPOBaHUs  IPU MOJIUMEPU3ALNN CONPSIKEHHBIX OUEHOB. ONTUYECKU aKTUBHBIE MOJIUMEPBI.
Cratuctuueckue Mojeinu pocra uenu. [IpombllUIEHHBIE IONIMMEPBI, IOJy4aeMble Ha KOMILJIEKCHBIX
KOOPJAMHALIMOHHBIX KaTaJI3aTOpax.

Pasznea 4. Merare3uc, noJiuMepu3anusi UKJI0OB, CONOJIUMEPU3AIUS
4.1. TloHsTHE O PEaKINN METaTe31Ca JIMHEWHBIX OJIe()UHOB M IIUKIIOOJIE(HUHOB.

Merarte3uc, nTpoTeKarouel Mo JIeMCTBUEM KOMIUIEKCHBIX KaTajau3aTopoB Ha ocHoBe W, Mo, Ru
yepe3 CTaJuI0 MOJIHOTO pa3pbiBa JIBOMHBIX YIJIEPOA-YIJIEPOJHBIX CBSI3€H U MX MOCIENYIOIIEH pereHepauu.
CoxpaHeHHe HEM3MEHHOTO YHCIa JBOWHBIX CBSI3€H B PEaKIIMOHHOW CHCTeME — YHHKajlbHas OCOOECHHOCTH
NOJMMEPHU3AMH  [TUKIO0JC(PUHOB TIOJ] BIUSHHEM KaTalu3aTOPOB MeTare3nca. MexXaHu3M U LEeNmHOU
XapaKTep peaklUd MeTaTe3uca JUHEHHBIX U HMUKINYecKux ojeduHoB. OOpazoBaHUE aKTHUBHBIX METasll-
KapOEHOBBIX KOMIUIEKCOB, HMHUIMHPOBAHWE, POCT W OOpBIB (Iepenada) LENH TPH METATE3UCHON
nonuMepu3anuu - 1ukiooneduHoB. MomnekynapHas Macca u MMP  nmonmmepoB  1ukiooneHuHOB.
TepMoauHaMuKa TPOLECCOB TOJIMMEPH3AIHMU [HUKIOONEe()UHOB, MPOTEKAIOUIEH C PACKPBITUEM ITUKIIA.
Me:xMoneKynspHble U BHYTPUMOJIEKYISIpHbIE OOMEHHBIE peakluy B Ipolieccax pocrta nenu. Kpurnueckas
KOHIEHTpaluss M LMKIOAECTPYKIMSI HEHACBIIIEHHBIX KapOOLMKIMYECKUX mnonumepoB. [lonyuenue
3JEKTPONPOBOSAIIETO IMOJMALIETUIIEHA METAaTE3MCHOM MoJMMepu3anuell HuKIooKkTarerpaeHa. llonnmepst
UKJI00Je(UHOB (TIONMANIKeHaMEpbl), TOJydaeMble Ha KOMIUICKCHBIX KaTalu3aTopax 10 peaKIHuu
MeTaTe3Hca.

4.2. 3HayeHue TEpPMOJUHAMHUYECKUX [TapaMeTPOB U MOJMMEPU3aLIHsL.

Brnusinue cTpoeHus UCXOAHOTO MOHOMEPA Ha €ro CIOCOOHOCTH K MOJMMEPHU3aluu. DHEPrUH CBs3eH
U TEIUIOTHI MOJINMEPU3ALUU MOHOMEPOB, COJIEPKAIUX JIBOMHBIE U TPOWHBIE CBSI3U. DHTANBIINS, SHTPOIIUS U
sHeprusi ['m60ca B mporeccax monumepuszanuu ankeHos. OOmiee paccMOTpeHHe CIIOCOOHOCTH MOHOMEPOB K
MOJIMMEPU3AIMH Ha OCHOBE 3HAYEHUN TEPMOJMHAMHUYECKUX IapaMeTpoB. TepMOAMHAMHUYECKUN 3ampeT Ha
MOJIMMEPU3ALMI0 HEKOTOPBIX MOHOMEPOB. BiusiHue 3amectuTeneil npu IBOMHOM CBSI3U Ha MOJIMMEPU3ALIUIO
anKeHOB. [oHATHE 0 BEpXHEN M HUKHEH IIPENEIbHON TEMIIEpaType MOJUMEPU3aLui, TEPMOANHAMUYECKAS U
KHHETHYeCKass HeCTaOMIBbHOCTh MOJIMMEpOB. llommmepHu3anioHHO-AETOIMMEPU3allMOHHOE pPaBHOBECHE U
METO/Ibl OIPEEIICHNS TEPMOAMHAMUYECKUX BEIUYUH.

4.3. Iluxnnueckue MOHOMEPBHI M BHUABI MOJIMMEPU3ALNOHHBIX IMPOLECCOB, MPOTEKAIOIUX C PAaCKPBITHEM
LUKJIA.

TepMmoauHaMHuKa TOJUMEpPU3AMU C PACKPBITUEM LHKJIA JIAKTAMOB, JIAKTOHOB, IPOCTBIX
HUKINYECKUX 3(QupoB, nukionapadpuHoB. MeTare3ucHasi moJMMepHU3alus HUKI00JEe(UHOB U IUKIOJAUEHOB
C packpbITHEM 1MKJIa. PaBHOBeCHas mojiuMepu3alus [HUKIONeHTeHa MexaHu3M aHHOHHOM MOoNIMMepHU3alun
JIAKTaMOB, JIAKTOHOB, 3MOKCHUJOB M IUKJIOCHUJIOKCaHOB. KaTnoHHas mnonmumepusaisl JaKTOHOB W HHBIX
KHCIIOpoacoiepKaux nukioB. [loanopranodocdaszensl, noauMepHas cepa 1 CelleH.

4.4. O6miee pacCMOTPEHUE IIEMTHOM COMTOIMMEPU3AITUH.

Tunbel comonuMepoB — CTaTUCTHYECKHE, dYepeayloluuecsi, OJOK- M IPHUBHUTHIE COMOJIHUMEPHI.
VYpaBHeHMs] 3aBUCHMOCTH COCTaBa COIMOJMMEpPa OT HMCXOJHOM cMmecm coMOHOMepoB (Yosui, YOJUIMHT).
OTHOCHTEIBHBIE AKTUBHOCTH MOHOMEPOB B IIPOLIECCAX COMOJIMMEPU3AalUU. THIBI CONMOJIMMEPU3ALMOHHBIX
IIPOLIECCOB — HJIealbHasl, Yepenyromnascs, MUKpoOio4yHas. MI3MeHeHne coctaBa COMOJIUMEPOB BO BpPEMEHU
OpU PA3IMYHBIX CTENEHSIX KOHBepcuH. Pe3oHaHCHble W TOJSApHBIE APQPEKTHl U HX pPOJib MpU
cononuMmepuzannu. Q—e cxemMa M SMIHUPUYECKHE TMOJAXOAbl K OIEHKE AaKTMBHOCTH COMOHOMEpPOB.
KaTtnonnasi, aHnoHHasi U KOOpAUHALIMOHHAS! COIMOJIMMEpPU3AIUsl AIKEHOBBIX U JIMEHOBBIX MOHOMEPOB U MX
pPUMEHEHNE Ha NMpaKkTUKe. MeTo bl onpesieNieHns OTHOCUTENIbHBIX aKTUBHOCTEH COMOHOMEPOB.

Pa3nes 5. CtyneHuaTslie Nponecchbl CHHTE3a MAKPOMOJICKY.I.
5.1. Crynenuartas peakiuss CHHT€3a IOJMMEPOB C BBIJECIEHHEM IOOOYHOrO0 MpoaykTa U 0e3 ero
o0Opa3oBaHusl.
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Poct nenu uepes craguio 00pa3oBaHUs OJUTOMEPOB M OTCYTCTBHE OOphIBa (COXpaHEHHE aKTUBHBIX
IICHTPOB) KaK OCHOBHAs 0COOEHHOCTh CTYIEHYATOM MOJTUMEPU3AIIH. MonekynsipHas Macca,
MOJUIUCIIEPCHOCT, W Hauboyiee  BEpOSATHOE  MOJIEKYJSIpHO-MaccoBoe  pacmpeneieHue  Dropw.
MeKMONEKYIIIpHBIE U BHYTPUMOJIEKYJIIPHBIE PEAKLIUU B IIPOLIECCE POCTA U UX BIUsAHUE HA Xapakrep MMP,
o0pa3oBaHMe UUKIMYECKMX NPOAYKTOB IMYTEM LHMKIOACCTPYKIMM W KPUTHYECKas KOHLEHTPALUS
PEaKLMOHHOU CPENBI.

5.2. KuHeTrnka aBTOKATAIM3UPYEMOW M KAaTAIM3UPYEMOM CTYNMEHYATOM IMOJIMMEpU3allud M XapakTep
U3MEHEHUS MOJIEKYJIIPHON MacCChI.

Bnusinue wu30bITKa peareHToB M MOHO(DYHKIMOHAIBHBIX J100ABOK HA MOJIEKYJISIPHYIO Maccy
nonuMmepa. TpexmepHas nonuMepusanus u Mmoaudunuposannoe ypapuenue Kaposepca, pyukius MMP nns
Cllydasi HEIMHEHHON CTyleHYaTol nojnMepusanuu. PaBHOBeCHas OJIMMEpU3alusl B 3aKPbITHIX U OTKPBITHIX
CUCTEMax, BJHMSHHE OCTATOYHOrO MOOOYHOrO MPOJYKTa PEaKIMH Ha MOJEKYJISPHYI0 Maccy MOoJuMepa.
MexaHu3Mbl peakuuil cTyrneHdaroi noaumepusanuu. Cornonumepuszanusi M0 CTYIEHYaTOMY MEXaHU3MY.
MeTop1 ipoBeieHHs TOIMMEPU3AINK B pacilylaBe U pacTBOpPE, 0COOEHHOCTH MeK(a3HOU MOIMMEPU3ALIUU.
[Tonumepsl, moayyaemble IO peakUsM CTYIIEHYATON MOJMMEPU3ALINH.

Pa3znea 6. Peakuuu ¢ yyacTueM MaKpoOMOJIEKY.JI
6.1. OcHOBHbIE THUIBI PEAKUMH IOJIMMEPOB, MPOTEKAIOLIUE C YYAaCTHUEM IOJIMMEPHOM LEenu M OOKOBBIX
CPYIIIIL.

OcoOeHHOCTH ~ peaknuid  MOJUMEpPHBIX  MOJEKYJIL.  BiusHue  JOKaJbHOW  KOHICHTPALUU
(GyHKIIMOHATIBHBIX TPYMIN, CTepUYECKHe U dJeKTpocTathueckue d>(dextel. Peaknuu wmomudukanuu
CUHTETMUYECKUX U MPUPOJHBIX IOJIMMEPOB, 3aTParvBalOIIMe IMOJUMEPHYIO LENb. XJIOPUPOBAHUM U
Cynb(OXJIOpUPOBAHNE TOJIMATWICHA, THAPHUPOBAHUE, TaJOTCHHUPOBAHHUE M TUIPOTaIOTeHHUPOBAHUE
CUHTETMUYECKUX WU MPUPOAHBIX KayuykoB. Co3/JaHHME CeT4YaTblX CTPYKTYp HAa OCHOBE HAaCBILICHHbBIX
MOJIMYTJIEBOJOPOJOB, HATypalbHbIX M CHUHTETUYECKUX KaydykoB. llosiyueHue mnonuaneruieHa M €ro
IPOU3BOJHBIX [0 PEAKLUUU AECTUAPOTAIOUIUPOBAHUS MOJMBUHWITAIOreHU0B. JleruapodropupoBanue
NOJMBUHUINACH(TOpUIA — TyTh CUHTE3a JIMHEWHOM opMBbI yriepoaa, kapOouHa.

6.2. Peakiu MouUKaIMi CHHTETHIECKUX U IPUPOAHBIX TIOJIMMEPOB, 3aTParuBaronIie OOKOBBIC TPYIIIHL.

[IpombllIeHHOE TOJMyY€HHE OJIMBUHUIOBOIO CIIMPTA TMAPOIM30M NMoJuBUHMIAaLeTaTa. Lemnronosa
U € TpPOM3BOJIHBIC, TMOJNyYCHHE NOJMBHHUIOYTHUpAsS, THAPOIM3  IOJMMETHIMETaKpuiaTta u
nojvakpwiamMuaa. Tepmuueckass AECTPYKLHS IOJIUMEPOB, IOJIYYEHHUE YEPHOIO OpJOHA TEPMUYECKOU
00paboTKoil nonuakpuiioHUTpuIiIa. [lonrmepsl B poiau HOCUTENEH, MOIMMEPHBIE pEeareHThl, KaTalu3aTophbl U
cyOcTparsl.

4 O0beM yueOHOH THCHMIIINHBI

Cemectp
Bcero
B yueGHOM paboTI 2 ceMecTp 3 ceMecTp
3F Axan. 3E Axan 3F Axan.
9. .U q.
OO01mas TpyT0eMKOCTh TUCITUTUTHHBI 7 252 4 144 3 108
KonrakTHas padora — ayiuTopHbIC 283 102 189 68 0.94 34
3aHATHS:
Jlexun 0.94 34 0.94 34
[Tpaktryeckue 3ansatus (I13) 1.89 68 0.94 34 0.94 34
CamocrosiTesbHasi padoTa 4.17 150 2.11 76 2.06 74
KonTtakTHas camocrosiTenbHast pabota 0.6 0.2 0.4
CaMocTosTenbHOE N3yUEHUE Pa3/IeioB 4.17 149 4 2.11 758 2.06 736
JMCIUTLTHHEI
3auer ¢
Bupa utoroBoro KOHTpoOJIs: 3ager .
OLIEHKOii
Bun yuebHo# paboThl Bcero Cemectp
Y p 2 ceMecTp ] 3 cemecTp
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3F Actp 3E Actp 3F Actp
9. q. q.
O611as TpyA0EMKOCTh TUCHUTUIMHBI 7 189 4 108 3 81
KonTakTHasi padoTa — ay1uTOpHBIE 283 | 765 | 1.89 51 0.94 255
3aHATHS:
Jlexum 0.94 | 255 | 094 | 255
[Tpaktrueckue 3ansatus (113) 1.89 51 094 | 255 | 0.94 25.5
CamocrosiTeJbHas padora 417 | 1125 | 211 57 2.06 55.5
KonrtakTHas camocrositenbHas pabora 0.4 0.2 0.2
CamocTosTenbHOE H3YUYCHHE Pa3IeIOB 4.17 1121 2.11 569 2.06 55 2
JUCITUTUTAHBI
3aver ¢
Buja nTOoroBoro KOHTpoOJIs: 3aver .
OLIeHKOii

AHHOTaIUsA padoyei MPOrpaMMbl TUCUUIIIMHBI
«OCHOBBI TOKCHKOJIOTHH M TOKCHKOJIOTUSI 0MOMATEPUATIOB)»

1 Heap IMCHUIUIMHBI — O3HAKOMJIEHME MAarucTpaHTOB C IPEACTaBIECHUSIMH 00 OCHOBHBIX
COCTaBJISIOLIMX TOKCUYHOCTH U O COBPEMEHHBIX 10/IX0/1aX B OLIEHKE pUCKA HEOJIaronpusTHBIX MOCIEICTBUN
BO3/1EHCTBUS TOKCUKAHTOB Ha 3/I0pPOBbE YEJIOBEKA U )KUBOTHBIX.

2 B pe3yabTaTe H3yYeHUs] JUCHUILINHBI 00y4aIOIUICS T0JIKEH::

Obnadamye cleayomUMU KOMIIETCHIUSAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

[1K-2.3, I1K-3.1, T1K-3.2, T1K-3.3, TIK-4.1, TIK-4.2, TIK-5.1, [1K-5.2, [1K-5.3

3namo:

— TOHSTHS, ONPEJIEICHUS U TEPMUHBI, HCII0JIb3YEMbIE B TOKCUKOJIOTHH;

— KIacCU(UKALUIO TOKCUYECKUX AareHTOB M JTalbl BO3JEHCTBHMS TOKCHYECKMX BELIECTB Ha
OpraHM3M, a TaKK€ KOJMYECTBEHHBIE METO/bl OLEHKH TOKCUMYHOCTH U MEXAHMU3MBbl JEHCTBUSI HEKOTOPBIX
TOKCHYECKHUX BEILECTB.

Ymems:

— MIPOBOJUTH KAUYECTBEHHYIO U KOJIMYECTBEHHYIO OLIEHKY TOKCUYHOCTH BELIECTB;

— IPOTHO3UPOBATh NPUPOJY TOKCUYECKOTO BO3/AEUCTBUS BELIECTB 3aJaHHOIO CTPOEHUS, a TAKXKe
paboTaTh ¢ IMTEPaTypol B 00JIACTH TOKCUKOJIOTHH.

Braoemy:

— COBPEMEHHBIMH TEOPETUUYECKUMH MPEICTABICHUSIMH TOKCUKOJIOIHH, allapaToM KadyeCTBEHHOU U
KOJIMYECTBEHHOW OIIEHKH TOKCUYHOCTH, CBEICHUSIMH O TOKCUYHOCTH HanboJiee MMPOKO pacpOCTPAHEHHBIX
BELIECTB.

3 Kpartkoe coep:xanue JMCHHUIIIHHbI

Pasoen 1. Beeoenue ¢ moxkcuxonozuio. «Bozoeiicmeue u a¢pghexmp.

Beenenue. Tokcukonorus Kkak Hayka: npeaMmeT, o0nactb. KpaTkas uctopusi pa3BUTHS TOKCUKOJIOTHH.
CBs3b ¢ JApyrMMH  OMOMEIUIMHCKMMHU  HaykamMu. OcHOBHble TOHATHS. OCHOBHBIE  YPOBHHU
TOKCUKOJIOTMYECKUX HCCIIETOBaHUM. OcHoBHbIE pas3zesnbl TOKCUKOJIOTUHU: onucarenbHasl,
«MEXaHUCTHYECKas» U HOPMaTUBHAs.

Knaccudukanusa toxcuueckux emiecTB. BosgeiictBue u sddexr. Kiaccupukanus ToKCHUecKHX
areHToB. Bo3sneilicTBue, ero XapakTepUCTUKU (IIyTh, MPOJOKUTENBHOCTh, YacToTa, Jo03a [>pdeKkTuBHas
ED50, ED99, tokcuueckas, cmeptenbHasd, LD50, LD99], OGe3omacubiii unTepBan). Oddext (Buabl
TOKCHYECKUX 3 (PEKTOB [alepruyeckiue U WAMOCUHKpPATHUYECKUE peakIMM, HeMeUIEHHas M OTJaJeHHas,
oOpatumasi 1 HeoOpaTuMas TOKCHYHOCTb, YCTOWYUBOCTH|). CBsA3b 103kl ¢ 3¢ dexkroM. BapuabenbHOCTh
sbdexra (MHIUBUAYaTbHas W BUAoOBasi). OCHOBHBIE KOHEUHBIE IPOSBICHUS TOKCHYHOCTH — OCTpas M
XpOHUYECKas ~ CUCTEMHAass  TOKCHUYHOCTb, OMOpHOHaJIbHasT M  PENpPOAYKTUBHAS  TOKCHYHOCTbD,
T€HOTOKCUYHOCTH/MYTareHHOCTb, SKOTOKCHYHOCTh, SKOJIOTHYeCKas THOeb.

Pazoen 2. [Ipebvisanue mokcukanmos 6 opeanusme.

Abcopbuust, mnepepacnpezneneHue, Ouorpanchopmarus. IIpeObIBaHME TOKCHYECKOTO areHra B
opranu3me:  AOcopOmmsi,  pacmpeaeieHue,  BO3JECHCTBHE HAa  MUIICHb, OHOTpaHCHopMaIus,
sKcKpenus/peabcopbuusi. buorpanchopmarus kak kmoueBod odrtam. DepMeHTH, Y4YacTBYIOIIME B
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MeTa0O0IM3Me TOKCHKAHTOB, MX (PYHKIMOHAIbHOE conpsbkeHue. CHMKEHME M YCUJIEHHWE TOKCHYHOCTU B
pesyabTare OuoTpaHchopmanuu. OCHOBHBIE CBOWCTBA (EpMEHTOB OHOTpaHCHOpPMALMU TOKCUKAHTOB
(MEXXBHIOBBIC DPA3IMYMsI, MHOXECTBEHHOCTh (OpM, TEpeKphIBaIOMIascs cyOcTpaTHas CHenu(puIHOCTS,
opranHas crneuu(uka B KOMIIO3UIMHM HHIUBHIYaJbHBIX (OPM, M3MEHEHHE AKTHBHOCTH B OHTOTEHE3E,
WHIYIHOETBbHOCTh, T€HETHYECKUU MOIUMOp(U3M, 3THHUYECKHE ocoOeHHOCTH). CBs3b cBoiicTB PBK ¢
MEKUHAUBHUYaTbHBIMHA PA3IMYMSAMH B BBIPAXEHHOCTU 3P (PEeKTa TOKCHYECKOTO BO3AEHCTBH. MeXaHN3MBbI
B3aMMO/JICHCTBHS TOKCUKAHTA C MULIEHbIO KAK OCHOBAa TOKCHYECKHUX 3P PeKTOB. TOKCUYHOCTh HAa KJIETOYHOM
ypoBHe. [loBpexieHue penapanuy Kaxk 3aBepIlaroluil 3Tarl TOKCUYHOCTH.

KonnuecTBeHHBIE IOKa3aTeaud TOKCHUYHOCTH. TOKCHMKOKMHETHKA, OCHOBHBIE KOJMYECTBEHHBIC
nokasareiau (KJIMpEHC, IepUoJ IOJYBBIBEIEHHUS, IUIOAAb IOJ KPHUBOM, KOHCTaHThl abcopOuuu,
pacripenenenus ¥ >auMuHanum). Tokcnkoannamuka. GakTopsl MHAUBHIAA U (PAKTOPBI cpelibl, BIUSIOMNE Ha
TOKCUKOKHUHETHKY.

Paszoen 3. Mexanuzmvr moxcuunocmu.

OneHka pucka TOKcH4eckux 3¢¢exToB. MneHTuduKanus ONAaCHOCTHM — OLIGHKA TOKCHUYHOCTH
TOKCHKAHTOB. METO/IbI: OLIEHKA B3aMMOCBSI3U MEKIY CTPYKTYPOH M TOKCHYHOCTBIO, OBICTPBIE TECTHI invitro,
OLICHKH C HCIIOJIb30BAHMEM JKCIIEPUMEHTAIBHBIX )KMBOTHBIX, SIHUAECMUOJIOTHYECKUE UCCIICIOBAHMS CBSI3U
MEXy BO3/ICHCTBHEM TOKCHKAHTA M Pa3BUTHEM KOHEYHOTO 3(dekra (0one3Hu, MPOSBICHNUA).

KonnyecTBeHHast XapakTepUCTHUKA PUCKA — OLIEHKA CBS3U /103a-3(p(eKT, HalIuuusg U OTCYTCTBHS
1opora, WHJIUMBUIYaJIbHOW IOJIBEP)KEHHOCTH, HEOINPEAEICHHOCTU. OMNHIAEMUOJIIOTHYECKUE TOAXOAbl B
OolleHKe pucka. Kiaccuueckuié SIUAEMHOJIOTMYECKHH IIOAXOJ: OCHOBHBIE THUIIBI  OpraHu3aluu
UCCJIEJOBaHUM, UX JOCTOMHCTBA U HEAOCTATKH, MOKA3aTeJIM MHAUBUAYAIBHOIO U MOIYJIALIMOHHOTO PUCKA.
MonekyaspHO-3111eMHOIOIrMUECKUI MOAXO0/I: MapKepbl BOo3AeUCTBU, 3 (dekTa, NpeapacionokeHHOCTH U
PaHHHUX IPOSBIICHUM.

Tokcuueckne areHTbl M MEXaHU3Mbl TOKCHMYHOCTH. Tokcumyeckue areHtol. llectunmpsl.
[IpombllIIEHHBIE 3arpsI3HUTENN OKPYXKAIOIIEW cpeabl. TOKCHYHBIE KOMIIOHEHTHl PACTEHMM M IWLIU.
TokcuuHocTh nekapcTB MexaHu3mbl TOKCHYHOCTH. IlomaBnenue TokcuuHocTH. OprasHel - MULICHH
TOKCUYecKuX Bo3zaelcTBuil. KpoBb u opranbl kpoBeTBopeHus. IMMyHHas cucteMa. DHIOKpUHHAs CUCTEMA.
Cepaeuno-cocynucras cucrema. Opransl abixanus. [ledens. [louku. IlenTpansHas HepBHas cucreMa. Koxa.
PenponyktuBHas cucrema.

4 O0beM yueOHOH THCHMIIINHBI

O0beM IMCHHUIIMHBI
Bup yueOHoit padoTbl Axan, | Acrp.
3E
4. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 25,5
B TOM 4HcJje B GopMe NPAaKTHYECKO MOAT0TOBKH 0,25 9 6,75
Jlexnun 0,22 8 6
[Tpaktryeckue 3anstus (I13) 0,72 26 19,5
B TOM 4HcIIe B popMe MPAKTUYECKON MOJATOTOBKU 0,25 9 6,75
CamocrosiTejibHasi paboTa 2,06 74 55,5
KonTakTHas camocrositensHas paboTa 0,2 0,15
2,06
YnpakHEHUs 10 COOTBETCTBYIOIIMM pa3JieiaM JUCITUTUTNHBI 73,8 | 55,35
Buja nTOroBoro KOHTpPOJIS: 3auer

AHHOTanus pado4ye NPOrpaMMbl 1M CHHUIIJIMHBI
«le/lMeHEHI/le mOJIMMEPOB Mez]mco-ﬁno.nornqeacoro Ha3HAYCHUA»
1 Heab AMCUMIVIMHBI — OBJIAJCHHE MAruCTPAaHTAMHM KOMIETCHUUSMH M YIJIyOJE€HHBIMH 3HAHUSIMHU, B
00JacTy MOJMMEPHBIX OMOMAaTepHalioB, HAIPaBJIEHUIN UX UCIOJIb30BaHUS U TPeOOBaHUI, MPEAbIBIIEMbIX K
HOJMMEPHBIM OMoMaTepuaiam.
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2 B pe3yJbTaTe U3y4YeHHUs JUCHUILUIUHBI 00yYAIOIIUICH T0JIKEH:
Obaadoame cneayOUMMI KOMIIETEHITUSAMU U HHIUKaTopamu ux aoctikenus: [1K-4.1; T1K-4.2; TTK-

4.3
3name:
e OO0macTu MPUMEHEHHS MOJTUMEPOB MEIMKO-OMOIOTHYECKOT0 Ha3HAYCHHS
e OO0mwme 0cOOCHHOCTH UCIIOIb30BAHMSI TIOJTUMEPOB B ATHX 00JIaCTAX
e  Buabl MakpOMOJIEKYJISIPHBIX MaT€pPUAJIOB, HCIIOIb3YEMbIX B TOW WM MHOW 00JIACTH MEIHUKO-
OMOJIOTMYECKOTO IPUMEHEHUS
e  OCOOEHHOCTH B3aMMOJIEHCTBHUS MTOJIMMEPOB C )KMBBIM OPraHU3MOM
e  OCOOCHHOCTH ¥ METOJIBI MOJTOTOBKH MOJMMEPHBIX MAaTEPUATOB K KOHTAKTY C KUBBIMH TKAHSIMH
e Craauu NOMyCcKa MOJUMEPHBIX MAaTEPUAIOB K MPUMEHEHHIO B MEIUKO-OMOJIOTUICKIX 00IaCTsIX.
e  OCHOBHBIC THIIBI UMIUIAHTATOB, IIPH CO3/IaHUH KOTOPBIX UCIIOJIB3YIOTCS TTOJIUMEPHI
VYmems:
e [lepeuncnuTh OCHOBHBIC HATIPABICHUS IPUMEHEHUS TIOJTMMEPOB B METUKO-OMOIOTHIECKUX
o0acTax
e Hanucats (hopMyIibl OCHOBHBIX MOJIMMEPOB, MPUMEHSIEMBIX MPU CO3AAHUN UMILUIAHTATOB
e  Omnucarb METOBI MOATOTOBKH IMOJIMMEPOB JIJIS1 KOHTAKTA C YKUBBIM OpPraHU3MOM
e Pabotarh c nuTeparypoil B JaHHOW 0OJIacTH, B TOM YHCIE MOMCKOBBIMH CHUCTEMaMH, 3HATh
0COOEHHOCTH PabOThI ¢ OMOJIMOTEYHBIMH TAHHBIMU
Braoemes:

e  CoBpeMEHHBIMH IMPEACTABICHUAMHU B 00JIACTH HCITOJIb30BAHMS IIOJTUMEPOB B MEIMKO-
OMOJIOTMYECKUX 00IaCTIX.
3 Kparkoe coaep:xanue JUCUMILIHHBI

Paznen 1. BBEJIEHUE

1.1. Pons IMOJIMMEPOB B HAYKAX U TEXHOJOTUAX, ONITUMUSHUPYIOIINUX KU3HCACATCIILHOCTD YCJIOBCKA U APYIUX
JKHUBBIX OpPTaHHU3MOB

Ponb HAayK H TCXHOJ’IOFHfI, paccMaTpruBaOMIUX KXKUBHCACATCIBHOCTE UYCJIOBECKA M APYIUX KHUBBIX
OpraHu3MoB B COBPEMCHHOM MHUPC. Poap B aTHX HaIlpaBJICHUAX TIOJUMCPOB U TEXHOJIOTUM C HX
ncnons3oBanueM. (OCHOBHEBIE HampaBJICHHUA TPHUMCHCHUSA  BBICOKOMOJICKYIAPHBIX COC]II/IHGHI/II\/'I )51
MMOJIMMEPHBIX MaTCPHAJIOB B MCI[I/IKO'6I/IOJ'IOFI/I‘ICCKI/IX o0JracTsx.

Paznen 2. IOJIUMEPHBIE UMIIJIAHTATDBI (OBLIUE BOITPOCHI IPUMEHEHMUS)
2.1. OcHOBHBIE TEPMUHBI U IOHATHS

Hepapxust 371eMEHTOB OpraHM3Ma - KJIETKa, TKaHU, OPraHbl, CUCTEMBbI OpraHoB. OCHOBHBIE MPOIIECCHI
3aMEIIeHUs] OpraHOB M TKaHeW - ayTOTPAaHCIUIAHTAalMs, AUIOTPAHCIUIAHTAlMs (TFOMOTpPAaHCIUIAHTAlNA),
KCEHOTpaHCIUIaHTalusl (reTepoTpaHCIUIaHTalusd), WUMIUaHTanus. VMmmanrartel, sHaomporesbl. O6mue
TpeOOoBaHus, MPeIbABIIEMbIe K UMILIAHTATAM.

OcHOBHBIE TMOHATHUSA, XapakTEpU3YIOLIUME B3aUMOJEWCTBHE HMIUIAHTaTa C OPraHU3MOM -
Ouosornyeckas HHEPTHOCTh, OMOJIOTMUYECKAasi COBMECTUMOCTb, OMoAerpaaanus (paccachblBaeMOCTb), 3PO3Hs
MOBEPXHOCTH, OMoTpaHchopmalus, OMoIeCTPYKIUs, TEMOCOBMECTUMOCTD, TPOMOOPE3UCTEHTHOCTb.

2.2. Peakmus OopraHru3Ma Ha UMIUIAHTAT

HpI/IMepBI ACTpaaupyEeMbIX HUMINIAHTATOB W HMIUIAHTATOB JJIUTCIBHOI'O q)yHKHI/IOHI/IpOBaHI/ISI.
buonerpananus wumiianTtara  (pU3MKO-XHUMHYECKHE, MOPQPOIOTUYECKHE U OHUOJOTMYeCKHe aCTEeKThI
6H0)1erpa)1au1/m, BSaHMO}IeﬁCTBHe Marepuajia UMIUIAaHTaTa C XUJAKUMHU Cp€aaMu M BJIIMAHHUC HUX COCTaBa,
pONb  Pa3NUYHBIX MOJEKYISPHBIX M KIETOYHBIX (AKTOPOB, HEKIETOYHAas U KJIETOYHas CTaauu
OuoerpamaIym).
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buotpanchopmanus nomumepa B opraHusMme (OMOJECTPYKIUS M IPYrHe BO3MOXKHBIE XHMHUYECKHE
npespauieHus). buogectpykius noauMmepa (TUIBI THAPOJIM3YEMBIX TIPYII, HPUMEPbl HCIOJIb3YEMBIX
OMOJECTPYKTUPYEMBIX TOJMMEPOB, POJIb XUMHUECKUX M DH3UMATHUECKU3 IMPOIECCOB, MPOTYKTHI
JECTPYKIUU U UX CyAb0a B OpraHu3Me).

buonoruueckue ocoOeHHOCTH 00pa3OBaHUS TKAaHEBOI KallCylbl, OCJIOXHEHHs NpU 0Opa3oBaHUU
Karcyibsl. BnusHue ctpoeHus noaumepa Ha 00pa3oBaHHUE KaIlCyIIbl.

[Tpo6iiema remocoBMecTUMOCTU. [IpUHIUIIBI CO3/JTaHHSI TEMOCOBMECTHUMBIX MOJIMMEPHBIX MaTEpUAIOB.
OcCHOBHBIE THIIBI HCIHOJB3YEMBIX IIOBEPXHOCTEH M MaTepuanoB (YIVIEpOJCOJAEpIKalLIUE MaTepUabl,
TUIPOTENIeBbIE MOKPBITHUS, CETMEHTUPOBAHHBIE MOJUMEPHI, TOBEPXHOCTHBIE CIOW C MMMOOUIN30BAaHHBIMU
OMOJIOTUYECKH  aKTUBHBIMM  BEIIECTBAaMU  (EpPMEHTATUBHOTO M  AHTUKOATYJISHTHOTO  JCHCTBUS,
rernapyuHU30BaHHBIE TIOBEPXHOCTH, MHOTOCIOMHBIE MaTepUaJIbl, IOJIMMEPHBIE TIOBEPXHOCTH C BKIIFOUEHHBIMU
SHIOTEIHATBHBIMU KIIETKaMH ).

Pazpen 3. IHHOJIMMEPHBIE HUMIIVIAHTATBI (®YHKIHMOHUPOBAHHUE B CHUCTEMAX
OPI'AHU3MA)

3.1. UMnnaHTaThl 17151 CEpACUHO-COCYTUCTON CUCTEMBI

[TpuHIMNIMAIbHBIE aHATOMUYECKHE OCOOCHHOCTH CepAEYHO-COCYIUCTON CUCTEMBI.

OHJ0MPOTE3bl KPOBEHOCHBIX COCYAOB (TpeOOBaHUS, NPEAbSBISIEMbIE K SHAOINPOTE3aM COCYJIOB,
6uonornyeckne 0coOOEHHOCTH ()YHKIIMOHMPOBAHUS, POJb MOPUCTOCTH, TUIIBI UCIIOJIB3YEMbIX MaTepHalioB,
SHJIOTIPOTE3bl Ha OCHOBE MOJHMATHIICHTepedTanaTa u noiaurerpadropaTuieHa). [InomOupoBouHbIe COCTaBBI
JUIsL COCYJIOB, THIIBI UCIIOJIb3YEMbIX MaTepHasoB.

OHJONPOTE3UPOBAHUE KIIANIAHOB cepaua (MpeabsBisieMble TpeOOBaHUS, OCHOBHbIE KOHCTPYKLUH,
THUIIBI HCII0JIb3YEMbIX MaTEpHAJIOB).

OHponpoTe3sl cepaua (MpeabsipisieMble TpeOOBaHUS, IPUHIUIBI KOHCTPYKIUI, TUIIBI UCIOJIB3YEMBIX
MaTepHaJIoB, U3/IEIUs HA OCHOBE CErMEHTHPOBAHHBIX MOJIUYPETAHOB).

CucreMbl BCIIOMOTaTENIbHOIO KpoBOOOpallleHus: (SHIOMPOTE3bl JIEBOIO JKEIyJOuYKa Cep.Lua,
JIEKTPOKAPAUOCTUMYJIISITOPBI, A0PTaJIbHBIE HACOCHI - OATNIOHYUKHU, OCOOCHHOCTH (DYHKIIMOHUPOBAHUS, THUIIBI
HCIIOJIb3YEMBIX MaTEPHAJIOB).

3.2. HOJ'II/IMepHHe HUMIIITIAaHTAThl B CUCTCMAXx, 06p330BaHHBIX KOCTHOM TKaHbIO

OcHOBHBIE THUIBI KOCTHBIX 3JIEMEHTOB OpraHU3Ma, OCOOEHOCTH HX CTpoeHHus. MmmimaHTaTtsl c
JUINTEIIbHBIM CPOKOM 3KCIUTyaTalluM ¥ UMIUIAHTATBI, 3aMENIaeMbl€ KOCTHON TKaHBIO.

3amelenue kocted M MX (parMeHTOB (TpeOOBaHUS K HMIUIAHTATaM, MPUMEPHI HCIOIb30BaHUS
MOJIMMEPHBIX MaTEPUAIIOB HA Pa3IMYHBIX THUIIAX KOCTEH).

Hcnonp30BaHne NOTUMEPHBIX (PUKCUPYIOIIUX YCTPOHCTB, TUITBI MATEPHAIIOB.

[TnomOupoBanue neGeKToB KOCTEN, TUITBI UCTIOIb3YEMbIX MAaTEpUAIIOB.

Knen u 1emeHTBl UIsl COEIUHEHUS KOCTHBIX OTJIOMOB W KpEIUIEHUS SHJONPOTE30B CYCTaBOB,
npeabsaBisieMble TPeOOBaHNS U OCHOBHBIE THITBI UCIIOIb3YEMbIX TOJIMMEPOB, AKPUIIOBBIA KOCTHBIN IIEMEHT.

Onepanyy Ha CyCTaBHBIX CO€JUHEHUSAX (SHAONPOTE3UPOBAHHE Ta300€APEHHOr0 CyCTaBa, KOJIEHHOTO
CycTaBa, IUICYEBOTO M JIOKTEBOTO CYCTAaBOB, 3aMEIIEHHWE B CYCTaBax KHUCTH pPYKH, TpeOOBaHHUS K
UMIUTAHTAaTaM, OCHOBHBIE THIIbl MCIOJIb3YEMbIX IMOJMMEPOB, HUCIOJIB3YEMBIX MPU 3aMEHICHUSIX B KOCTHOM
CUCTEME).

3.3. 3amenieHne CBA30K, CYXOKHIIMI, MBIIIIL]

HpI/IHLII/IHI/IaHBHBIC 0COOEHHOCTHU CTPOCHUSA CBA3OK, CYXO)KHHHﬁ, MBI U HUX q)YHKL[I/II/I. OcHOBHEBIE
TUIIBI MOJHUMEPOB, HCIIOJB3YCMBIX IIPpHU SHAOMNPOTE3UPOBAHHUH CBA30OK H CYXO)KHHHﬁ. HpI/IHHI/IHI/IaJ'IBHBIe
BO3MOXHOCTHU 110 UCITIOJIb30BAHUH MTOJUMCECPOB B 3aMCIHICHUHN MBIIIIEYHON TKaHU.

3.4. DHAONPOTE3UPOBAHNUE MATKUX TKAHEW M 3aMIOJTHEHUE MOCICONEPALIMOHHBIX MOJOCTEN

3apaHee IMPUTOTOBJICHHBIC  OHAOHIPOTE3bI W  KOMIIO3UIHHU, OTBCPKAACMBIC B  OpPraHU3ME,
MMPEABABIACMBIC Tpe6OBaHI/I$I. Ceryarble UMIIAaHTATEl. OCHOBHBIE THITBI MaT€puralioB, UCIIOJB3YEMBIX IIPpU
3aMCIICHNN MATKHX TKaHEH.
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MenunuHckue Kieu Ui CKIEHBAaHUS MATKMX TKaHEH, OCHOBHBIE TPEOOBaHUS M MPUMEHSAEMbIE THIIBI
NOJIMMEPOB (TIOJIMYPETAHOBBIE, OJIUIIENTUAHBIE, LINAHAKPUIIATHBIE KIIEN).

3.5. [lonuMepHbIe MaTepHalibl B JICHEHUH OPAKEHHBIX YYACTKOB KOXKHU

Posip KOXXHOTO TOKpOBa Telna M NPUHIUIHAIBHBIE OCOOCHHOCTH ero crpoeHus. OcobeHHOCTH
UCIOJIb30BaHUsl TMOJIMMEPHBIX MAaTepUaIOB HA DPA3JIMYHBIX CTAaIUAX pPaHEBOro Impouecca. TpeboBaHus,
IpeIbABIsIEMbIE K HCIIOJIB3YEMbIM MaTepuaiiaM. M3omupyromye, copoupyromnme, iedeOHbple MaTepruaibl.

OcCHOBHBIE THIIBI MOJMMEPOB U KOMIIO3UIIMOHHBIX MAaTE€PHAJIOB, UCIIOJIB3YEMBIX JJISl JICUCHHs] paH U
0’KOT'OB.

3.6. llloBHBIE MaTepHUabl

Hcnonp30BaHuE IIOBHBIX MAaTEpUalOB IIPM COEAMHEHHHM DPACCEYCHHBIX TKAaHEWM M BBEICHUU
snponpore3oB. KoHcTpykumu uznenuii. Bujabl mMaTrepualoB BOJOKOHHOM 4acTM Ha OCHOBE INPUPOIHBIX
(KeTryT; ILIEJIKOBBIC, JIbHAHBIE, XJIOIKOBBIC, KOJUIAr€HOBBIC BOJIOKHA) M CHUHTETHUYECKUX (IIOJUIPOINMUIIEH,
noanm3(upsl, MoJMaMHIBl) TOIMMEPOB. buoaerpagupyembie (paccachbIBalOIIMEcs) LIOBHBIE MaTepHAabI,
HOJMMEPBI THAPOKCUKAPOOHOBBIX KUCIIOT.

MoudunupoBaHHbIe IIOBHBIE BOJIOKHA (BBEICHHE KpAacHTENeH, HAaHECEHHE MOKPBITUH, OMOJIOTHYECKU
aKTUBHBIE BOJIOKHA).

3.7. IlonmuMepsl B CTOMATOJIOTUH

CTpOCHI/IC 3}/'68 H THUIIMYHBIC ITOPAKCHUSI. OpTOHCI[I/I‘IeCKOC, XUPYPTHYCCKOC U TCPAICBTUYCCKOC
HaIlrpaBJICHUA ITIPUMCHCHUS IMOJIMMEPOB B CTOMATOJIOTUH.

Tpe6OBaHI/IH, MNpCAbABIIACMBIC K HJ'IOM6I/IpOBO‘lHBIM KOMITIO3UIIHUAM. Tunsr MOJIMMEPHBIX CBA3YHOIIUX
HJIOM6I/IpOBO‘-IHI)IX KOMHOBI/IIIPIﬁ, HCHACBIIICHHBIC MOJIMMCPHBIC CBA3YIOIIWC W MHUIUATOPBLI OTBCPIKACHUA,
OIOKCUACOACPIKAIIUC ITOJTUMCPEI, ITOJUIJICKTPOJIUTHBIC CUCTCMBI. Hanonnurtenu.

3.8. Ilonumepsl B 0 TaIEMOJIOTHH

[TpuHIMIIBI CTPOEHUS TJ1a3a U OCHOBHBIE HAIPABIECHUS UCIOJIb30BAHUA MOJIUMEPOB B 0()TaIbMOJIOTUU
(3HIOIPOTE3BI UHTPAOKYJISPHBIX JIMH3, IPEHAXHU, UMIUIAHTATHI POTOBUIIBI, PAIy>KHON 000JI0YKHA, OCHOBHBIE
THUIIBI UCIIOJIb3YEMBIX MaTepUasIoOB).

3.9. JIpyrue 0065acTH UCIIOIH30BaHUSI IOJTUMEPOB B KAYECTBE UMILJIAHTATOB

3aMeH_[eHI/IC HepBHOﬁ TKaHu. Mcnons3oBaHue MMOJIMMEPOB B OTOJIAPUHTOJIOTHUU U OP. OCHOBHbBIC THUIIBI
IMOJIMMEPHBIX MaTCPHUAJIOB.

3.10. OCHOBHBIE THUIIBI MNOJINMEPOB, UCITOJIB3YEMBIX Ul CO3JaHUS UMIIJIIAHTATOB

KapOouenneie mnonuMepsl — MOJUATUIEH CBEPXBBICOKOH MOJIEKYISIPHOM Macchl, MOJUIIPOIMUIIEH,
HOPHUCTBIM MOIUTETPA(TOPITUIICH, MOJUMEPHl U CONOJUMEPH (MeT)akpuiaatoB, N-BUHHIIHPPOIHIOHA.
lerepouennbie monaumepsl — nonuddupsl (moaudTHIEHTepedTanar, Mnoaudupsl THAPOKCUKAPOOHOBBIX
KHCJIOT), OJIMaMU/Ibl, CETMEHTHPOBaHHbIE NOJIMypeTaHbl. [Ipupoanbie nmonmmepsl - OeNKH, MOJUNENTUIB,
noJiMcaxapubl, HyKJI€MHOBbIE KUCIOThL. KOMIO3UIIMOHHBIE MaTepHaIbl.

[TonrotroBka MmarepuajgoB K HMIUIAHTAMK. MeTOJIbl CTepWIM3aluM (TemsaoBas, XUMHYECKas,
paauanoHHas).

4 O0beM yueOHOH TUCHUILINHBI

O0bemM TUCUUIIMHBI
Bup yueOHoit padoTbl Axan, | Actp.
3E
4. 4.
O0mas TPyI0eMKOCTh JMCIUILTHHBI 7 252 189
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2,84 102 76,5
Jlexnun 1,41 51 38,25
[Tpaxtrueckue 3ansatus (I13) 1,41 51 38,25
CamocrosiTesbHas padora 3,16 114 85,5
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KonrakTHas camocTosiTennbHas paboTa 316
CaMOCTOSTENbHOE N3YUYEHUE PA3AETIO0B TUCIUILINHBI ' 114 85,5
Bua konTpoJs: OK3aMeH
KonTtakTHas paboTa — MpoMexXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7

5.3 IncuunInHbI 4acTH, GopMUpPyeMoii yHaCTHHKAMH 00pa30BaTeIbHbIX OTHOIIEHUH (IMCHUILIMHBI
1o BbIOOPY)
AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
((B3aHMOL[eﬁCTBHe CUHTETUYCCKHUX MAaTECPHAJIOB C OMO0JIOTUYEeCKHMMH CHCTEMAaMM»
1 Wean aucuunmiunsl — GOPMUPOBAHKUE y 0O0yYAIOIMIUXCS YIyOJICHHBIX 3HAHUNU B 00J1aCTH
OMOXUMHUYECKUX TPOIIECCOB, MEXaHU3MOB MX PETYJSIUA U YIYACTHUKOB JIJISl YTIIYOJICHHOTO

IIOHUMAaHUS aCIICKTOB B3aI/IMOI[eI\/’ICTBI/I$I BBOJHUMBIX CUHTCTHUYCCKUX O6’[)€KTOB C OpFaHI/ISMOM.
2 B pe3yabTaTe N3y4eHHs IMCUUILIUHBI 00yYaIOMIMIACH 10JI2KEeH:
Obnadams CIeayOIMMU KOMIETEHIIUAMHA U HHAUKaTopamMu ux noctiwkenus: [1K-2.1; [TK-2.2; T1K-

2.3; [1IK-4.1; I1K-4.2; TIK-4.3; T1IK-5.1; I1K-5.2; TIK-5.3.

Suame:

— OCHOBHBIE KJIACCHI OPTAaHMYECKUX COCTMHEHUN YUYaCTBYIOIMX B OMOXMMHUYECKUX MPOIECccax;

—  Oco0eHHOCTH MOJIEKYJISIPHOTO CTPOEHUS MOJTMMEPOB MEIUKO-OUOIOTHYECKOTO Ha3HAYCHH S, MEXaHU3MBbI
B3aUMO/ICHCTBUS TTOJIMMEPOB C KUBBIM OPTraHU3MOM.;

— OCHOBHBIC OCOOCHHOCTH CBOMCTB MOJIMMEPOB, MPUMEHIEMBIX B KOHTAKTE C KUBBIM OPTraHU3MOM M BHUJIbI
peaKkIy TKAaHEeW U CUCTEM OpTraHu3Ma Ha MOJIUMEp;

— OCHOBHBIC THIBl XUMHUYECKHUX PEAKIUNA HCHOJb3yeMbIX JUIsI CHUHTE3a IMOJIMMEPOB MEIUKO—
Ouosiornueckoro HazHaueHuss. OCHOBBI TEOPUH MMOJTUMEPAHATIOTHYHBIX MTPEBPAILCHUHN M KIIOUEBHIC THITBI
HCIIOJIB3YEMbIX XUMUYECKUX PEAKIU;

— IIpuHUIUIIBI KOHCTPYUPOBAHUS (PU3UOTOTUUECKH AKTUBHBIX MOJIHUMEPOB.

Ymemn:

— IlpumensaTs TeopeTuueckue 3HAHUS IS TPEACKA3aHHUS IOBEICHUS OMOJOTUYECKHX CHCTEM IO
BO3JICUCTBUEM PA3IMYHBIX (PAKTOPOB;

—  Ornnyath (PU3MONOTUYECKH AKTUBHBIE MOJIHMEPHI C COOCTBEHHON aKTHUBHOCTHIO OT (DU3HOIOTHYECKHU-
AKTUBHBIX [TOJIMMEPOB IPUBUBOYHOTO TUIIA;

— OILEHUTh OMAaCHOCTh UMMYHOTEHHOCTH TOJIMMEpa M0 XUMUYECKON (hopMysie MOBTOPSIONIETOCS 3BEHA,
PHCK HaKOIUICHHUS TIOJIMMEpA B OPraHaX M TKAHSAX MO MOJICKYJSPHOW Macce U MOJEKYISIPHO-MacCOBOMY
pacupeieNeHn0 MojJuMepa HOCHUTENA., TPUMEHUMOCTh MaTephalla B SHJIONPOTE3UPOBAHMM IO €ro
MOPQOJIOTHH I XUMUUYECKOU CTPYKTYpE;

— Ipennoxuts ¢parMeHTs KOHCTPYHUPOBaHUS (DU3MOJOTHYECKH AaKTHUBHOTO TMOJMMepa C 3aJaHHOU
AKTUBHOCTBIO U CKOPOCTBIO THIPOJIN3a.

Bnaoemw:

— CoOBpeMEHHBIMH TEOPETHUYECKUMH TPEICTABICHUSIMU OHOXUMHUU OHOOPTaHMYECKOW U MOJIUMEpPHOU
XUMHUIA;

— HaBpikamu cocraBiieHuss cXeM CHHTe3a (U3MOJOTUYECKH aKTUBHBIX TIOJUMEPOB 110 3aJaHHOU
AKTUBHOCTH WU 00JIACTH TIPUMEHEHUS B IPOTE3UPOBAHNUU;

— MerogamMu OIIGHKM Kjacca pPHUCKAa MEIUIIMHCKOTO YCTPOWCTBA WM W3JACNHS, W3TOTOBJICHHOTO U3
MoJiMMepa, TPUEMaMH, HWCIOJIb3yeMBIMH TPU KOHCTPYHUPOBAHWH  (DU3HOJOTHYECKH aAKTHBHBIX
MOJIUMEPOB;

— Merogamu oreHKH (U3HOJIOTUYECKONW AKTUBHOCTH, TEPAMEBTUYECKON IMMPOTHI, (apMaKOKHHETHKH H
dhapmakouHAMUKHU (U3HOJOTUYECKH aKTUBHBIX MMOJTMMEPOB MMPUBUBOYHOTO THUTIA;

— OcHoBamu BbBIOOpa BEKTOPHBIX CPEACTB JUISl IEJIEBOTO TpAHCHOPTa (HU3HMOJOTUIECKH-aKTUBHOTO
MOJINMEPA;

3 Kpartkoe coaep:xaHue TUCUMILIHHBI
Pa3znen 1. O01mume NOHATHSA ¥ MEXaHNU3MbI B3aMMO/AeHCTBHSA KUBOT0 OPraHU3MAa C MOJUMEPOM.
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Pazgen 1.1. OcHOBHBbIe NMOHATHS M TEPMHHbI HCHOJb3yeMbIX B HayKe O NMOJUMEPax MeIaUuKO-
0M0JI0rMYeCcKOro HAa3HAYEeHHUSI.

[TonsTHsI, XapaKTEpU3yIOLIME B3aUMOJECHCTBUE IOIMMEpPA C OPraHM3MOM. TepMHHBI, TPUHATBHIC IS
ONMCAHUS MaTEPUajIOB, IPUMEHAEMBbIX I 3aMELIEHUS (3aMEHbI) U IPU XUPYPTUUECKOM JICUEHUH OPraHOB
n TKaHed. DPU3NOJIOTMYECKU-AKTUBHBIE IOJIMMEpPHl WM IOJIMMEPHl NPUBUBOYHOro TtHmna. IIpumenenne
MOJIMMEPOB B MEIMKO-OMOJIOTHUECKUX 001acTAX. PRIHOK MEUIIMHCKUX MTOJTUMEPOB U U3JCTUI U3 HUX.

Pazgean 1.2. OcHoBbl (PU3H0JIOTHM B3aUMOACHCTBUS MOJMMEPOB MEIAMUUHCKOI0 HA3HAYEHUS W
’KHBOT0 OPraHM3Ma.

Hepapxusi 37€MEHTOB OpraHusMa. DjeMeHThl oOuied Mopdosoruu kiaeTku. IloBepXxHOCTHBIN ammapar
KJIETKM M €ro B3auMoJIelicTBHE C MOJIMMEpHbIMM MaTepuanamu. DyHkiuu MemOpan. Teopus cinusHuS
MemMOpaH. CrocoObl TOTJIOMICHHS BEIIECTB KIETKOW. DHIOIMTO3 W AK30LUTO3. DHAOIUIA3MATHYECKUN
perukynyMm. Hekoropble (QyHKIMM IJIagKoro 3HAOMIIA3MAaTHUYECKOrO PETUKYIyMa, HEUTpamu3ainus sJ0B.
Besukyna, nu3ocoma, MEepoKCMCOMAa M UX POJIb B OTIIEIUIEHUH (PU3UOJIOTHYECKU-aKTHBHBIX BEUIECTB OT
II0JIMMEPA HOCUTEJIS.

Pa3nes 2. Buosneprernka. Mera6o/M3M yrjieBoJ10B 1 JHIIHI0B

Pa3znen 2.1. buosHepreruka

buonoruueckoe oxucnenue. Iloaxmnaccel oxcunopenykrad. OCHOBHbIE KOQEPMEHTHI, Y4acTBYIOIUE B
O6uosornyeckoM okucieHuu. buosneprernka. Makpospru. AT®. 3anaceHue M pacxoJOBaHUE SHEPTHH.
Tepmoannamuka Onoxumuyeckux cucreM. @OTOCHHTE3 KaK UCTOYHUK SHEPIHMU U OPraHUYECKHUX BEIIECTB.
OxucnurenbHoe (pocHopuapoBaHUe — MEXaHU3M U [TOCIIE10BATEIbHOCTb CTaAuH.

Paznes 2.2. Meta00s1M3M yIiieBO10B

OO0wrast xapakTepucTHKa yrieBoJoB. MoHocaxapuIpl UX HOMEHKIaTypa u Kiaccudpukanus. Konpuaro -
nenHas Ttayromepus. Myrtoporanus rioko3bl. OCHOBHBIE XMMHMUYECKHE CBOWCTBA MOHOCAaxXapuJOB Ha
IpuMepe TIJIKO3bl. Jlucaxapuabpl HMX OCHOBHBIE IIPEACTABUTEIM: C€axapo3a, MalbTo3a, JIAKTO3a,
nemtoOrnHo3a. BoccranapiuBatonye 1 He BoccTaHaBiuBaromue caxapa. [lonucaxapuast. IIpomexxyTounblit
oomeH. I'mukomus. I'nmukoneorene3. ILITK. Merabonusm rnukorena. Perymnsiuss oOMeHa yrieBoOB.
[TenTo3odocdarubiii myth. [TyTh ypoHOBBIX KUCIOT. MeTab0a13M (PYKTO3HI M TATAKTO3HI.

Pa3gen 2.3. Mera0oJ1u3M JUNINI0B

Jlummapl. Knaccudukanms u HOMeHkiarypa. CHHTE3 W OKHCIEHHE >KUPHBIX KucioT. CuHTE3 U
OKHCIICHHE JKUpPOB U  BOCKOB. MetabomusM  chunrozuna. Counromunuiasl.  Dochonunuasl.
[Ipocrarnanaunsl. Cunte3 xonecrepona. Ctepouabl UX crpoeHue M QyHkuuu. buomemOGpanbsl. Pons u
¢ynkuuun 6uomemOpan. Teopunm crpoeHus OuomemOpaH. Metoasl nzydeHuss O6uomemOpan. ITpuHIMMIBI
paboTsl penentopoB. [Ipupoa HepBHOrO UMIyJIbCa.

Pa3nen 3. Xpanenue u nepenada nHGOpManuy B ;KMBBIX CHCTEMAaX.

Pa3nes 3.1. A3oTHCTbIe OCHOBAHUSI, HYKJIEO3U/IbI U HYKJICOTH/bI.

[TypuHOBBIE M NHPUMHIMHOBBIE OCHOBAHMS MX CTpoeHMEe M (GYHKUMH. TayTomepus IypUHOB U
nupuMuIuHOB. Hykiieo3uapl M HyKIeoTuAbl, U UX Je3okcuaHanoru. Cynpba moTpeOssieMbIX B IHILY
a30TUCTBIX OCHOBaHMM. MoueBasg kuciaora U ee merabonu3M. MeTabonu3M NypUHOB UM MHUPUMHINHOB.
CuHTEe3 HYKJI€03U10B U HYKJICOTU/IOB.

Pa3nen 3.2. Xpanenue u nepenaya nHGopManun B OMOJOrH4eCKUX CHCTEMax

Crpoenue JIHK. I'mcronbl. XpomatuH u xpomocombl. [lonstue rena u reHoma. Komupyromme u
Hekonupytomue ydactku JIHK. PHK u ocoGennoctu ero crpoenus. Bunel PHK. ®yHkium pa3znuyHbix
tunoB PHK. Ilepenaua undpopmanmuu or JHK k Oenky. Permmmkanus JIHK. Heobxonumele ycrmoBus
peTIMKAIMK, OCHOBHBIE CTaIuM M (epMEHTHI, KaTaausupyoomue npouecc. Tpanckpunius. HeoOxoaumele
YCIIOBUSI TPAHCKPHUIIIMKM, OCHOBHBIE CTalWU M (PEepMEHTHI, MIPUHUMAIOIINE B HUX ydacTue. TpaHChsuus u
cxema OuocuHTe3a Oenka. Perymsmus mporecca cunreza Oenka. Teopus Kakoba u Mono. Ilonstus o
reHHOU, U OenkoBoil nHxeHepuu. OCHOBHBIE OIEpalii, IPUMEHsSEMble B T€HHOM HHXKeHepUH. AHaiu3
HykJeoTuaHoi mocnenosarensHoctn JIHK. benkoBas wumxenepus u Ouorexnosorus. Hapymenus
IPOLIECCOB Nepenayn uHpopmaiu. PerpoBupychl.

Pa3nesn 4. UMMyHHas cucTeMa 1 HMMYHHBIH OTBeT.

Pasznen 4.1. UmmyHHast cucrema. CocraB KpOBH.

@opMeHHBIE JIEMEHTHl KPOBH, X CTpOEHHE, (PYHKIUH, MOPPOreHe3 U pojib B OTBETE€ OpraHu3Ma Ha
pacTBOpUMBIE U HEPACTBOPUMBIE IOJIMMEpBI, BBOJUMBIE B oOpraHu3M. AxTuBauus B-numdonuros,
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MpE3CHTAlUsI aHTUTeHAa, MMMYHHBIH OTBeT Ha moiumep. NK-mumdonmtel, T-kumepsl, pacrmo3HaBaHHE
AQHTUTEHA.

[TpezenTanus antureHa. Ono3HOBaHUE aHTUIe€HA. AHTUTCHHOCTh MEAMLIMHCKUX MOJUMEPOB, MOJINMEPHI-
ranTeHbl, aIbIOBAHTHI, IOJIMMEPHBIE BaKIIMHBI. | TaBHBIN KOMIUIEKC TUCTOCOBMECTUMOCTH.

Pazgen 4.2. MexaHu3Mbl B3aMMHOI0 BJIMSIHUST HMMYHHOH CHCTeMbl M IOJHMEPOB BHYTPH
opraHmsma.

bapbepsl mpu BBelEHUM IOJMMEpa B OpraHU3M. BpoXIeHHBI HMMMYHHUTET, HPUOOPETEHHBIN
umMMmyHHUTET. LleHTpanbHele W mnepudepuyeckrue OpraHbl MMMYHHOH CHUCTEMbl. AHATOMHS WMMYHHOMR
CHCTEMBI, KJIETKH UMMYHHOH CHCTEMBbI, T'yMOPaJbHBIA M KJICTOYHbI UMMYHHUTETHl U UX B3aUMOJEHCTBHUE C
HOJIMMEpPaMU B KOHTAKTE C OPIraHU3MOM, CUCTEMA KOMIIJIEMEHTa U TeMOCOBMECTUMBIE IOJIMMEPHI.

AnTHTENa, CHeUU(UYHOCTh AHTHUTEN W HMX HCIIOIB30BAaHHE JJISl IIEJICBOIO TPAHCIOPTA MOJIMMEPHBIX
JIEKapCTB HEMOCPEACTBEHHO B KJETKY MHUIleHb. B-cucrema u T-cucteMa HMMMYHHOW 3allluThl U HX
B3aMMOJIEMCTBHE ¢ MEAUIIMHCKUM MOJIMMEpPOM. PeTukynosnnoTennaibHas cucrema

Pa3znen 4.3. Biusinue moJiMMepoB HA CHCTEMY IreMocTa3a.

CocyaucTo-TpoMOOIIMTAPHBI W KOAryasIHMOHHBI remMocTa3.  BiusHHMe NOIMMEpPOB Ha CUCTEMY
remMocrasa, Tpuaga BupxoBa. AHTHAarperaHThbl, aKTUBAaTOpbl arperanuu. Perymsuus cBepThIBaHUS
€CTECTBEHHbIE AHTUKOATYJISTHTBI.

PactBopenne TpomOOB — ¢uOpuHOAN3. Mexanusm (puOpuHONIM3a, akTHBATOpPhl (HUOpPUHOIIM3A.
[TonnmepHbie TPOMOOIUTUKN. AHTUKOATYJISHTBI U NIpenapaThl CIOCOOCTBYIOIINE CBEPTHIBAHUIO KPOBH.

Paznea 5. IlosiuMepHbIe UMILIAHTATHI.

Pa3nea 5.1. Ilpoueccsl, nporekauue B cicTeMe NOJUMEPHBIH HMILUIAHTAT — )KUBOIl OPraHu3M.

OcHoBHbIe mpouecchl: BocnanurensHblil npouecc. buogerpaganusa umiuiantara. Mzonduus uMIuiaHTara
- 00pa3oBaHuE TKAHEBOU KarCybl.

[ToGounsle mporneccel: McropikeHne — BbITAJKMBaHUE UMIUIAHTaTa B Omrpkaiiimyto nojocts. Hekpo3
OKpY)Kalollled TKaHW — OTTOpPKEHHME HMIUIaHTaTa. BHYTpeHHUI KalblLMHO3 WIM 00pa30BaHUE BHEIIHEH
KanbUMi ochaTHON Karcyisl. /JuHaMudyeckoe B3aUMOIEHCTBUE C OKPYXKAIOIIMMHU TKaHAMU. BblieneHue
TOKCUHOB U3 UMILJIAHTATA.

Craauy BOCHAIMTENBHOIO Ipolecca: 3Kccyaauus, nponudepanus, kancyiaupoBanue. CKOpOCTh aTaku
MMIUIAHTAaTa, CKOPOCTh 00pa30BaHUs KaICyJIbl.

B3anMocBsI3b KancynupoBaHus U OMoJerpajaluy uMIulaHTara. ' uapoduiabHOCTb MOBEPXHOCTHU €€ CBSI3b
CO CKOPOCTBIO APO3UHU U TUIPOIN3a UMILIAaHTATA.

Cxemsbl Tujiponu3a Matepuaia uMIUianTaTa. [IpoaykTel OMojerpajanuy NoJIuMepoB, IPYIIIbl IPOJYKTOB
Ouoerpaaium.

Hexnerounas u kieTo4yHas Ouozerpajanus UMIUIaHTaToB. Heknerounas aerpaganusi ¢ MOBEPXHOCTH —
apo3ust. [locnenoBareabHOCTh IPOLECCOB MPH KJIETOUYHOM Onoaerpa aum.

Pa3nes 5.2. I'emocoBMecTHMBIE (TPOMOOpPE3NCTEHTHDIE) MOJTHUMEPHI.

['eMOCOBMECTHMOCTH, TPOMOOPE3UCTEHTHOCTD, (PAaKTOPHI BIMSIOIIME HA TPOMOOPE3UCTEHTHBIE CBOWCTBA
IpoTe3a.

[TpyHUMNIMATbHBIE MOAXOJBl K CO3/JaHHUI0 T'€MOCOBMECTUMBIX MaTEpUajOB: THIAPOTeNd, HEMNOJSpHbIE
MIOJIMMEPBI ¢ HEY3HABAEMOM MTOBEPXHOCTHIO, MOJIMMEPBI C MUKPOHEOAHOPOJHON MOBEPXHOCTHIO. [Tommepsl
C TMOBEPXHOCTHIO, CIOCOOHOM K OumocnennduyeckoMy B3aUMOJIEHCTBUIO C KPOBbIO: TeMapUHU3ALUS
IIOBEPXHOCTH, IOBEPXHOCTU CIOCOOHBIE K (PUOPHHONIN3Y, MOBEPXHOCTH MOJEIMPYIOUIME MOBEPXHOCThH
SHAOTENHS.

Pa3nes 6. ®u3non0rnyeck akTUBHbIE OJIMMEPBI.

Paspnen 6.1. OcHoBHble noHsaTHS. Kitaccupukanust pU3noI0rnyecKu aKTUBHBIX I10JMMEpPOB.

DU3MOTOrMYECKH aKTUBHOE BEIECTBO, (PU3MOJIIOTMYECKH aKTHBHBIN MOJMMEp, JIeKapcTBeHHas (opma,
JIEKapCTBEHHOE  CPEACTBO,  (papMakoKWHETHWKa, OWOMIOCTYNMHOCTh,  (apmakoaumHamuka.  OOmas
KJaccupukanus GU3N0IOrHYECKH aKTUBHBIX ITOJIMMEPOB.

Pa3nen 6.2. Cnoco0bl BBeieHHs1 GU3NO0T0THYECKH AKTUBHBIX OJMMEPOB B OPraHU3M.

OcHOBHBIE CcHOCOOBI BBEACHHMS M BCIIOMOTaTelibHbIe CcHocoObl. VX JOCTOMHCTBA M HEIOCTATKH.
BuyTpuBeHHOEe, BHYTpPUMBILIEUHOE, BHYTPUOPIOIIMHHOE, MOJKOXXKHOE M mepopanbHoe BBeneHue DAIL
BcenomorarenbHble  cocoObl:  peKTalbHOE, BaruHalibHOe, HasaibHoe. CrnenuanabHble  CHOCOOBI:
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WHTAIIUOHHOE, BHYTpMIVIa3HOE. BBeneHume depes KoKy — TONMMEpPHBIE  TPAaHCAEPMAaJIbHBIC
TEPaNeBTUYECKNE CUCTEMBI.

Pa3zgen 6.3. ®u3H010rH4eCKH AKTUBHbIE MOJUMEPHI ¢ COOCTBEHHOH AKTHBHOCTBIO.

Heiitpanbupie monuMepsl ¢ HecneUU(UYECKOH  aKTUBHOCTBIO, TOJIMKATHOHBI,  TOJMAHUOHBI,
CUHTETHYECKNE aHAJIOTH aMUHOKHUCIIOT, TPOTUBOIIOKOBBIE KPOBE3aMEHUTENH, JE3NHTOKCUKATOPBI.

CuHTeTHYECKHE aHAIOI'M AMUHOKUCIIOT: HEUTPAJIbHBIX, ITOJIMAaHUOHHBIX, IOJUKAaTHOHHBIX. [lomumeps! ¢
pasIMYHBIMU (QYHKIIMOHAIBHBIMU TPYIIIAMHU, TOIU N-OKCHbI, YeTBEPTHUHBIE OCHOBAHUS.

Pa3nes 7. ®u3nonornyecky akTHBHbIE OJIMMepPbl IPUBUBOYHOI0 THIIA.

Pa3zgea 7.1. OcHoBHBIE BUABI PU3MOTOTHYECKU-AKTHBHBIX MOJIUMEPOB NPUBUBOYHOI0 THIIA.

OCHOBHBIE PUHLHUIIBI CO3JaHUsT (PU3UOJIOIMUECKH aKTUBHBIX ITOJUMEPOB IPUBUBOYHOrO THNa. Moeins
Punrcnopda. OcHoBHBIE BHIIBI (PU3HOIOTUYECKH-aKTUBHBIX TIOJIMMEPOB MIPUBUBOYHOTO TUIIA IO MEXaHU3MY
NecTBUS BHE, BHYTPU M Ha IOBEPXHOCTH KIETOK. JInzocomMoTpomnHble (U3NOIOTHUECKU-aKTUBHBIE
noiaumepsl. KoHTponupyemoe BblesieHUEe (DU3MOIOTHYECKU-aKTUBHBIX BEIIECTB B opraHu3M. JlekapcTaa
IIPOJIOHTUPOBAHHOTO JieiicTBUA. OCOOEHHOCTH (PU3MOIOIMYECKONH aKTUBHOCTH IOJUMEPOB, «I10JIMMEpPHBIE
3P PEKTH», AATUTUBHOCTh CBOMCTB MPHU CO3JAaHUU (PU3MOIIOTHYECKU-aKTUBHBIX TOJIMMEPOB MPUBUBOYHOTO
THUIIA.

Pa3nen 7.3. KoncrpyupoBanue (pu3uoJ0ru4ecKd AKTUBHBIX OJIUMEPOB NPUBHUBOYHOIO THUIIA.

Bei0op HocuTens U y3ia CBA3bIBaHMS NMPU KOHCTPYHMPOBAHUU (DPU3MOJIOTUUYECKU-AaKTUBHOTO IMOJIMMEPBHI.
Kpurepun BbIOOpa (U3MOIOIHMYECKU-aKTUBHBIX BelecTB. OCHOBHbIE XHMHUYECKHE PEAKIMM U THUIIBI
XUMHUYECKHUX CBs3ed. CrTpareruss CUHTE3a MOJIMMEPHBIX JIEKAPCTB U €€ OTIMYME OT CTpPATerMu CHHTE3a
HU3KOMOJIEKYJISIPHBIX ~ BemlecTB.  (DYHKIMOHAJIbHBIE IpPYyNNbl, HEOOXOAMMbBIE I  CBS3bIBAHUS.
AnbTepHaTUBHBIE MOJIENHN (PU3HOIOIMYECKH-aKTUBHBIX BELECTB, OTIMYAIOIINecs OT Mojenu Punrcnopda.

Pasnen 7.4. Ilosimmepbl HOcUTEIU (PU3HOJIOTHYECKH AKTUBHBIX BEllleCTB.

OO6ume TpeboBaHMsl, OCHOBHBIE TUIIBI HOcUTeNnel. KapOolenHple noimmepsl, reTepoLenHble TOIUMEpHI.
buopasnaraemble M Hepa3naraeMbple HOCHUTEIM. YPOBHU CEJIEKTUBHOCTH LIE€JIEBOrO TpaHCIOpTa s
(U300 MUECKU-AKTUBHBIX MTOJUMEPOB Pa3HbIX TUIOB. BekTOophl, 0OecreunBarolye 1ejaeBoi TPaHCIOPT B
opran (KJIeTKy) MUIICHb. BapuaHThl (hapMaKOKWHETHKH (PHU3HOIOTUYECKH-aKTUBHOTO BEIECTBA IPH
ouoaecTpyKIMH (HU3NOJOIHUECKU-aKTUBHOTO MTOJIMMEpa B 3aBUCUMOCTH OT clloco0a BBEJCHUS B OpPraHM3M,
MeXaHHU3Ma JIECTPYKLUHU OJMMEPA HOCUTENS U XUMUYECKOW ITPUPO/IbI criericepa.

Crparerus M TaKTHKa pPETPOCHUHTE3a (U3UOJOTHMYECKH AKTUBHBIX IOJIMMEPOB IMPUBUBOYHOIO THIIA.
Cunre3 (co)nmonuMepusanuel, co3laHue BcTaBKHU-crelicepa. CHUHTE3 MyTeM MOJIMMEpPAaHAIOTMYHBIX
npeBpanieHui. Peakuuu, npuMeHseMble NpPU CHHTE3e, TpeOOBaHMS K HUM. Peakuuum akTUBUPOBaHMS
MOJIMCaXapHUI0B

Pa3nes 8. ®u3nonornyecky akTHBHbIE IIOJIMMEPBI U JICKAPCTBA Ha HX OCHOBe.

Paspnean 8.1. ITosimMepHbIe NPOU3BOAHBbIE JIEKAPCTB, AeHCTBYIOLIME HA HEPBHYIO CHCTEMY.

[TonmuMepHble TPOM3BOAHBIE MECTHBIX AHACTETUKOB. llommMmepHble NPOM3BOAHBIE  JIEKAPCTB,
JICHCTBYIOIIMX Ha LEHTPAJIbHYI0 HEpBHYIO cuctemy. [IpomsBonnsle HelipomenunatopoB. IIpown3BonHbie
KaTe€X0JaMUHOB, MEXaHU3MbI JEHCTBUS M CAWThI JUIS CBSI3BIBAHUS C IMOJIMMEPOM-HOCUTENEM U HUX BIMSIHHE
Ha (U3MOJIOTHUYECKYI0 aKTUBHOCTh. HepomenTuabl ¢ (yHKUIMEW MOAKpPEIUIEHHS U UX HCIIOJIb30BAHUE B
dapmakomorun. DQQeKkT pasgeneHus aKTUBHOCTU. PacoBo-3aBHCHMBIE JIEKApCTBEHHBIE CPEJICTBA.
MHoOroTo4euHoe CBsI3bIBAaHUE C PELENTOPAaMH Ha MOBEPXHOCTU KIIETKU. BiusHue najabHEro okpy:KeHus Ha
AKTUBHOCTD.

Pa3nes 8.2. IloiumepHble NPOU3BOIHbIE BEIECTB € MPOTHBOOIYX0/1€BOH AKTHBHOCTBIO.

OCHOBHBIE TPUHIMIBI, UCHOJb3YIOUIMECS A O0pbOBl C OMyXoJieBbIMH KieTKamu. Kiaccupukarus
(U3NOIOrMYeCKU-aKTUBHBIX TOJIMMEPOB MO MEXaHHW3MY IPOTHBOOMYXOJIEBOTO JAEWUCTBUSA, CTpATETUs HX
KOHCTPYUpPOBaHMS U cUHTe3a. [lomrmepsl ¢ COOCTBEHHOM aKTUBHOCTBIO, IEHCTBYIOIIME HA MOJEKYISIPHOM
ypOBHE. AJKUIMPYIOUIME TMPOTUBOOMYXOJEBbIE (DU3MOJOTHUECKU-aKTUBHBIE MOJUMEPHl MPUBHUBOYHOTO
tuna. M306upareabHOCTh ASUCTBUS, KOMIIOHEHTHI y3HAIOIIUE PaKoBble KIETKH. AHTHUMeTa0onuThl. Llenenoii
TPAHCTIOPT MPOTUBOOITYXOJEBBIX (PU3NOJIIOTUYECKU-aKTUBHBIX MOJUMEpPOB. buocnennduueckne BEKTOPHI.
KoHkpeTHbIE TOTMMEPHBIE POTUBOPAKOBBIE JIEKAPCTBA U UX CBOMCTBA.

Paspnen 9. [TonumepHbIe HOCUTEIH JIEKAPCTBEHHBIX CPEACTB.

Pa3nes 9.1. @Pu3H0JI0rH4eCKH AKTHBHBIE MOJTUMEPHbIC MUKPO- 1 HAHOYACTHIBI
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Knaccudukanmst HoOcUTeNe JEKapCTBEHHBIX CPEACTB, IPUHIMIBI CO3JAAHUS W HCIOJIH30BaHUS.
CucreMspl, YIpaBJIAIOIIME CKOPOCTHIO BBIACIEHUS JIEKAPCTB U3 HOCUTENS M LEJNEBOM JOCTABKOM.
Heuupkynupyromnime pacTBOpSIOMIAECS B OpraHu3Me MUKpPO- U HaHOYAacCTULbL. L{upKkynupyromue MUKpPO- U
HaHO4YaCTHUIIbI, CKOpOCTB nux 6I/IOILCCprKLII/II/I, CHOCO6BI JTOCTAaBKH B OpI‘aHI/ISM 1 BBIBCIICHUC U3 opraHmMa

Pa3znen 9.2. Hanopeakropbl.

[Mpunmun  geWicTBus  (EPMEHTHBIX  MYJIBTUIIPOLECCOPHBIX HaHOpeakTopoB. CmocoObl  cuHTE3a
HAaHOPEAKTOPOB HAa OCHOBE TMOJHWMEPHBIX HAHOYACTHUI[ C MPOTSHKEHHOM MO TIYOMHE IOIYIPOHHUIIAEMOM
CTCHKOM.

Pazgen 9.3. ®u3uoioru4ecKd AKTHBHbIE I0JIble TOJUMEpPHbIE JIMIOCOMbI, HHOCOMbI U
MOJIUMEPOCOMBI.

Knaccudukanus mMOIMMEPHBIX TIONBIX HAHOHOCUTENEH, CHOCOOBl CHHTE3a M (PapMaKOJIOTHYCCKHE
cBoicTBa. Mojenb (PU3MOIOTHYECKH AaKTHUBHOM JMIOCOMBI. OCHOBHBIE KOMITOHEHTHI MeMOpaHbl. HoBbie
HpOTI/IBOpaKOBBIe JIeKapCTBa Ha OCHOBC JIMIIOCOM. MOI[I/I(bI/IKaL[I/DI HOBerHOCTI/I JIUTIOCOM HOJII/IMepaMI/I.
LleneBoit TpaHCHIOPT I'€HOB B SAPO KUBOW KJIETKU. [ '€HHas Tepamus TsHKEIbIX 3a00JeBaHUN KaK «Teparus
BBIOOpaY.

4 O0beM yueOHOH THCHHMIIINHBI

Cemectp
Bcero
Bt yue6Hoi paGoTs! 1 cemectp 2 ceMecTp 3 cemectp
3F Axapn,. 3E Axa 3E Axkan 3E Axan.
q. II. 4. . 4. q.
OO01mast TpyA0eMKOCTh TACITUTUTHHBI 9 324 3 108 3 108 3 108
KonrakTHas padoTa — ay1uTopHbIe 4,25 153 1,42 51 1,42 51 1,42 51
3aHATHA:
Jlexuu 1,42 51 0,47 17 | 0,47 17 0,47 17
[Tpaxtrueckue 3ansatus (113) 2,83 102 0,95 34 0,95 34 0,95 34
CamocrosiTejibHasi paboTa 3,75 135 1,58 57 1,58 57 0,59 21
KoHTtakTHas camocTosTenbHas pabora 0,8 0,4 0,4 0,59
CamocTosTebHOE H3yueHue pa3aeaos | 3,75 134.2 1,58 56.6 1,58 56.6 21
JIACIIUIUTHHBI
KonraktHas pabora — 1 04 0,4
MIPOMEXKYTOUHAsl ATTECTAIIHS '
[TonroroBka K SK3aMeHy 356 35,6
3auyer ¢ 3auyer ¢ IK3aMeH
Bua uTOoroBoro KOHTpOJIA: . .
OLICHKOI OIlEHKOM
Beero Cemectp
B yueGHoi paboTs! 1 cemectp 2 cemecTp 3 cemectp
3E AcTp. 3E AcTp. 3E Actp 3E AcTp.
q, q, .. q,
OO01mmas Tpy10eMKOCTh 9 243 3 81 3 81 3 81
JIACIIUIUTHHBI
Konraxrnas padora — 425 [11475 | 1,42 | 3825 | 142 | 3825 | 142 | 3825
ay/INTOPHbIE 3aHATHS:
Jlexmun 1,42 38,25 | 0,47 | 12,75 | 0,47 | 12,75 | 0,47 | 12,75
[Tpaktnueckue 3anstus (I13) 2,83 76,5 095 | 255 | 095 | 255 | 0,95 255
CamocrosiTejibHasi paboTa 3,75 101,25 | 1,58 | 42,75 | 1,58 | 42,75 | 0,59 | 15,75
K;)ng;l;(THaﬂ CaMOCTOSITEIbHAA 0.6 0.3 0.3 0,59
Ié © 3,75 1,58 1,58 E7E
aMOCTOSITEIIbHOC H3ydeHUE 100.65 42.45 42,45 ,
pa3aeNoB AUCIUILTUHBI
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KonrakTtHas pabora — 1 0,3 0,3
HpOMe)KYTO‘-IHaSI arTecranuia
[ToaroroBka k sK3aMeHy 26,7 26,7

3auer ¢ 3aver ¢ JK3aMeH
OLIEHKOM OLICHKOM
AHHOTaIUs padoyeid MPOrpaMMbl JUCUUILIIMHBI
«MeToabl CHHTE3a HUKJINYECKUX OPraHMYeCKUX COeIMHEeHUiI»
1 Heap AMCUMIUIMHBI — YIUIyOJICHHE 3HaHUH W (HOPMUPOBAHHE KOMIICTCHIIMH B 00acTu
OpPTaHWYECKOH ¥ MOJMMEPHOU XUMHH, TPUMEHHUTEIHHO K MTPOOJIeME MOTYUCHUS TUKITNISCKIX ()ParMeHTOB.
2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH:
Obaadoame cNeayONMMI KOMIIETEHITUSAMU U UHAUKaTopamu ux aoctwkenus: [1K-2.1; T1IK-2.2; TTK-
2.3; 11IK-4.1; 11K-4.2; TIK-4.3; TIK-5.1; I1K-5.2; [IK-5.3.
3nams:
— OCHOBHBIE METO/Ibl CHHTE3a OPraHNYeCKUX COCIUHEHUI, COJIepKaINX UKINYeCKUe (PparMeHThl;
— 3aKOHOMEPHOCTH NPOTEKaHUS OPraHUYECKUX peaKlui, MPUBOIALIIMX K OOpa30BAaHUIO LUKINYECKUX
COEIMHEHUHN — UX XEMOCEIEKTUBHOCTb, PETUOCEIEKTUBHOCTD U CTEPEOCEIEKTUBHOCTB;
— TPUHIMUIIBI TUTAHUPOBAHUS CUHTE3a IIUKINYECKUX OPraHUYECKUX COCTMHEHU;
Ymemy:
— THUCaTh MEXaHU3MbI OPraHUYECKHUX PEAKIIN, MPUBOIAIINX K 00pa30BaHUIO ITUKJIIOB;
— IUJIAHUPOBATh CUHTE3 UKINYECKUX OPTaHUYECKUX COCTMHEHHH CII0KHOTO CTPOCHUS;
Braoems:
— HaBbIKaMH pabOTHI CO CXEMaMH CHHTE3a OPraHMYeCKUX COCAMHEHUN CIIOKHOTO CTPOCHHS, COJAEPKAIIIX
LUKJIBI,
— METOJaMU IOCTPOEHUS LIUKIIOB;
— CIOCOOHOCTBIO M TOTOBHOCTBHIO AHAJIM3UPOBATH JIAHHBIE COBPEMEHHOW TMEPUOJUKH TI0 CHHTE3Y
IUKJIMYECKUX OPTaHUYECKUX COCAMHEHUH.
3 Kpartkoe coaep:xaHue TUCHUILIHHBI
Pa3nen 1. CuHTe3 TPEXWIEHHOT0 IUKJIA
BuyTtpumonekynsapHas peakuus Bropua. AJTKUIMpOBaHUE €HOJSATOB B CUHTE3€ [IUKIONPONAHOB.
[TocnenoBarenbHOCTH peaKUi MPUCOSTUHEHUS TT0 MUXadJ110 U IIUKIM3AIMH B CHHTE3€ IIUKJIOMPOIIAHOB.
Peakuusa Kynunkosuua. Peakiuu [2+1]-uukinonpucoeIMHEHUs] B CHHTE3€ LHUKJIOMPONaHOB
Pa3nes 2. CuHTe3 YeThIpeX4JeHHOI0 HMKJIAa
HMuknuzanus 1,4-6uyHKIMOHAIBHBIX MTPOU3BOIHBIX B CHHTE3€ IUKI00yTaHOB. CHHTE3 HUKIOOYTaHOB
U3 IUKIONpPOIaHoB. Peakuuu pacimmpenus nukia. [2+2]-uuKiIonpucoeIMHEHHE KaK YHUBEPCATBHBIN METOT
MOCTPOEHUS YETHIPEXWIEHHOI'O IUKIIA.
Pa3nen 3. CuHTe3 NATHYIEHHOTO IIUKJIA
CHHTE3 HMKIONEHTAaHOB AUAIKUIMPOBAHUEM €HOJIATOB. BHyTpUMONeKynsipHas ajlbJ0abHas
KOH/JIEHCAIIUsI KaK METOJ] CHHTE3a IIMKJIONEHTaHOBOTO (parmenTa. [locneqoBaTenbHOCTh peakiui Muxass
Y aJbJ0JbHON KOHACHCAIIMU B IOCTPOEHUY MATUWICHHBIX [UKJIOB. [LIMKIN3anms alkeHUUINTEeEeBbIX U
AJIKEHUJIMarHUEeBbIX NMPon3BOaHbIX. Peaknusa Hasaposa. Peaknus [locona — Kxanna Hcenons3oBanue
paANKaIbHBIX MPOIECCOB JJIsl MOCTPOEHUS MATHUIICHHOTO IIUKJIA.
Pa3nen 4. CunTe3 1IeCTUYIEHHBIX IIUKJIOB
Peakmust annenupoBanus mo POOMHCOHY B CHHTE3€ IIUKJIOTEKCAHOBBIX CUCTEM. J[pyrue MeTobl
AHWOHHOW IUKJIN3AlMHA B CHHTE3€ IUKIOTEKCAaHOBBIX cucTeM. KaTHOHHBIC TUKIM3AIIMN KaK METO/T
MOCTPOEHHUS ECTUWICHHOro nukia. Peakuus unbsca — Anpaepa.
Pazgea S. CunTe3 M XUMHYECKHE CBOMCTBA NATUYJIEHHBIX reTePOUMKINYECKUX COeIMHEHU I
CuHTE3bl MATUWICHHBIX TETEPOLUUKINYECKUX COEIMHEHUH ¢ OJAHMM rerepoaroMoM. CHHTE3bI
MATUYICHHBIX TETEPOIMKINYECKAX COEAMHEHUN ¢ AByMsl TreTepoaromMamMu. CHHTE3Bl ISITHYIEHHBIX
TeTePOIMKINYECKUX COSAMHEHUN ¢ TpeMs rerepoaromamu. HykneodunsHoe u anekTpoduibHOE 3aMelIeHIe
B MATHWIEHHBIX TETEPOIUKIMYECKX COEAMHEHUSAX. PaaukaapbHOE 3aMelieHue B  MATHYWICHHBIX
FeTEPOLUKINYECKUX COSIUHEHUSX.

Bua uTOoroBoro KOHTpOJIA:
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Pazgen 6. CuHTe3 M XMMHYECKHE CBOHCTBA MIECTHYJIEHHBIX 230TCOAEPKAIIMX IreTePOUNKINIYECKHX

coeInHEeHu
CuHTE3EI

MECTUYIICHHBIX TCTCPOIHUKINYCCKHUX COCI[I/IHGHI/Iﬁ C OJHHM TI€TCPOaTOMOM. CuHTEe3HI

MECTUYJICHHBIX T'CTCPOUHUKIINYCCKUX COGI[I/IHGHI/Iﬁ C JByMsd TCTCpOATOMAMMU. CUHTE3bI MICCTUYICHHBIX
TCTEPOUUKITNYICCKHUX COGI[I/IHCHI/Iﬁ C TpEM:A IreTepoaTroMamMu. HYKJ'ICO(bI/IJ'IBHOG u SHCKTpO(bI/IJ'IBHOG 3aMCIICHHUEC
PaI[I/IKaJILHOC 3aMCIICHUEC B MICCTHYJICHHBIX

B IMMCCTUYICHHBIX TI'CTCPOLUKIMNYCCKUX COCAMHCHUAX.

TeTePOIUKIMYECKUX COCAMHCHUSIX.
4 O0beM yueOHOH TUCHMILINHBI

Cemectp
Bcero
B yueGHoi paboTs! 1 cemectp 2 ceMecTp 3 cemecTp
3E Axan. 3E Axa 3E Axan 3E Axan.
T, I. 4. .. T,
OO611ast TPYA0EMKOCTh TUCHUTUIMHBI 9 324 3 108 g 108 3 108
KonrakTHas padora — ayiuTopHbIE 425 | 153 1,42 51 | 1.42 51 1,42 o1
3aHATHA:
Jlexuun 1,42 51 0,47 17 | 0,47 17 0,47 17
ITpakTuueckue 3ansatus (I13) 2,83 102 0,95 34 | 0,95 34 0,95 34
CamocrosiTeJibHas padoTa 3,75 135 1,58 57 1,58 57 0,59 21
KonTaktHas camocrositensHas pabora 0,8 0,4 0,4 0,59
CamocTosTeNnbHOE N3ydeHue pa3aeios | 3,75 134.2 1,58 56.6 1,58 56.6 21
TACIUATLINHEI
KonTakrtHas padora — 1 04 0,4
MTPOMEKYTOYHAST ATTECTAIHS '
[ToaroroBka k 3K3amMeHy 35.6 35,6
3auyer c 3auver C IK3aMeH
Buja uTOrOBOr0 KOHTPOJIS: o "
OLleHKOI1 OLICHKO
Beero Cemectp
Bl yueGHOM paboTsI 1 cemectp 2 ceMecTp 3 cemecTp
3E Actp. 3E Actp. 3E Actp 3E Actp.
q, q, .. T,
O61ast TpyA0eMKOCTh 9 243 3 81 3 81 3 81
IACIATUINHEL
Konraxruas padora — 425 | 11475 | 142 | 3825 | 1,42 | 38,25 | 142 | 382
ay/INTOPHBIE 3aHATHS:
Jlexuu 1,42 38,25 | 0,47 | 12,75 | 0,47 | 12,75 | 0,47 | 12,75
[Mpaktaeckue 3austus (I13) 2,83 76,5 095 | 255 | 095 | 255 | 0,95 25,5
CamocrosiTejibHasi paboTa 3,75 101,25 | 1,58 | 42,75 | 1,58 | 42,75 | 0,59 | 15,75
K;)é—l(;[f;(THaﬂ CaMOCTOSTeIbHAs 0.6 0.3 0.3 0,59
fé 3,75 1,58 1,58 E7E
aMOCTOSITENIbHOE U3yYeHUE 100 65 42.45 42.45 ,
pa3IeNIoB AUCIHILTAHBI
KonTakTHas pabora — 1 0,3 0,3
MTPOMEXKYTOYHAS aTTECTAIINS
[ToaroroBka k 3K3amMeHy 26,7 26,7
3auver ¢ 3auyer C IK3aMeH
Buja uToroBoro KoHTpoOJIA: . .
OLICHKOI1 OLICHKO1
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AHHOTaNUs pado4yeil NPOrpaMMbl JUCUMUILIMHbBI
«TexHoJiorNs 6MOMATEPHUAIOB)

1 Heap AUCHUMIMHBI — TPHOOPETECHUE O0YJAIONIUMUCS 3HAHWK W KOMIETEHIIMH B 00JIaCTU TEXHOJIOTHUHU

MPOU3BOJCTBA IOJIMUMEPOB, B TOM UHCIE MCIHOJB3YEeMbIX B MEIUIIMHE, a TaKXe HEOPraHWYECKUX

OroMaTepuasnoB, U MO3BOJSIOIIMX pEIIaTh 3aJauyd, CBS3aHHBIC C IMOJIYYEHUEM, BBIJCICHUEM, OYHCTKOU U

OLICHKOM KauecTBa.

2 B pe3yJbTarTe U3y4YeHHUs JUCHUILUIMHBI 00yYAIOIIUIICA 10JIKEH:

Obnadams clenyoUMUA KOMIIETEHIIUAMU U HHAMKaTopamu ux goctkenus: [1K-1.1; TIK-1.2; I[TK-1.3; T1K-

3.1; TIK-3.2; TIK-3.3; [1K-5.1; [1K-5.2; T1K-5.3
3namo:

. OcHOBHBIE  CIOCOOBI  MPOMBINUICHHOTO  TOMYYEHUS IMOJMMEPOB  METOJOM  TOJUMEpPHU3AIIHH,
MOJIMKOHCHCALIUY U XUMUYECKOH MOAU(UKAINEH.

. OcoOeHHOCTH BBIICTICHUST W OYUCTKUA MPHUPOJHBIX IIOJMMEPOB W3 PACTUTENBHBIX M JKUBOTHBIX
cyOcTpaToB.

o Bnusinue TEXHOJIOTMYECKUX MMapaMEeTpOB MPOIECCOB Ha MOJIEKYISIPHO-MAcCOBOE pacIpeeieHHe,
CTPYKTYpPY, GU3HKO-XMMHUYECKHE CBOWCTBA M IMepepadaTbIBA€MOCTh IOJYyYaeMbIX IOJIMMEPHBIX
MIPOJIYKTOB.

o TexHonoruo nomyyeHus: Haubosaee BaKHBIX M IMIMPOKO MPUMEHSEMbIX CUHTETUYECKHX U MPUPOTHBIX
MOJINMEPOB U 00J1aCTh UX MPAKTUYECKOTO UCIIOIb30BAHMUS.

. [IpaBuna wmexayHapoIHOW cepTHU(PUKAIMK TMPOU3BOJICTBA W KOHTPOJS KAauyecTBa MOJMMEPHBIX

MaTEepHAJIOB.
o [IpencraBiaeHuss O TEXHOJNOTUU TPOM3BOACTBA U CBOWMCTBAX HEOPraHUYECKHMX U  YIIEPOIHBIX
Ouomarepuaax.
Ymemn:
o Onucarh BasKHEHIIIHE CITIOCOOBI TPOU3BOICTBA U BBIACICHUS CHHTETUUECKUX U MIPUPOIHBIX MTOJIMMEPOB.
o OneHnTh BIUSHUE TEXHOJOTHYECKHX ITAPAaMETPOB IPOU3BOJCTBEHHBIX IPOIIECCOB HA CBOWCTBA

MOJTy4aeMbIX TOJIMMEPHBIX IPOITYKTOB.
e  BroiOpars Haubosee nmpuemsieMblii M3 BO3MOMKHBIX CHOCOOOB HPOM3BOJCTBA MOJMMEpPA U COCTABUTh
IPUHLIUIHAIBHYIO TEXHOJIOIMUYECKYIO CXEMY IIPOLecca, HCXOIS U3 JKEJIaeMbIX CBOMCTB MPOIYKTA.
. Paborate cO CHpaBOYHO-IOMCKOBBIMM CHCTEMaMU B JaHHOM HH(OpManMOHHOW oO0JacTH, 3HATh
0COOEHHOCTH 00pabOTKH U MPOCMOTpPA JAHHBIX OMOIMOTEUHBIX (POHIOB.
Braoemy:
COBPEMEHHBIMHU MPEICTABICHUSIMH O CIIOCO0aX CUHTE3a MPOMBIIIIEHHBIX OJIMMEPOB.
3 Kparkoe coaep:kanue QU CHUIITHHBI

Paznea 1. IPABUJIA ITPOU3BOJCTBA U KOHTPOJISA KAYECTBA BEHIECTB, CPEJICTB U
MATEPHUAJIOB MEJUIIMHCKOI'O HASHAYEHUA

1.1. [IpaBuia opraHu3anuu IpOU3BOACTBA U KOHTPOJIS KAUeCTBA JIEKAPCTBEHHBIX CPEJICTB

MexnyHaponHble TpaBHia OpPraHU3allMMd TPOW3BOJACTBA W KOHTPOJIS KadyecTBa JIEKAPCTBEHHBIX
CpeACTB M CpejacTB MeaunuHckoro HasHauenus (GMP - Good Manufacturing Practice for Medicinal
Products), GLP, GCP, ICH, WHO, PIC/S. IlpaBuna EBpomneiickoro cor3a, CIIIA, Poccuiickoii peneparum.
I'OCT P 52249-2004 IIpaBuia mpou3BOJCTBA U KOHTPOJIS KayecTBa JEKaPCTBEHHBIX CPE/ICTB.

1.2. YrpaBneHue kaueCTBOM

OcHoBHBIE TpeOOBaHHUS K TPOW3BOACTBY M KOHTPOJIO KadecTBa. CpaBHeHHE TPeOOBaHHWM CHCTEMBI
MeHexMenTa kauectsa GMP u UCO 9000.

1.3. Ilepconarn.

[TpuHIMIBL OpraHu3ay padoTH epcoHana. JJomKHOCTHBIE 0053aHHOCTH COTPYAHUKOB. [IpoBeneHne
oOyuenus. OpraHuzanusi o0pa3oBaTeNbHON cHUCTEMBbl NpeanpusTtus. HampaBieHHOCTP M METOIUYECKOE
oOecnieuenne o0yuenus. Buabl u hpopmbl 00yueHwUs.

1.4. JloxymeHTanus
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OCHOBHBIE JOKYMEHTBI TPEIANPHUATHS: CIEUU(UKAIIH, TPOMBIIUICHHBIE PETIAMEHTBI, WHCTPYKIIHH,
METOJMKH, CTaHJAPTHBIEC OIIEPALMOHHBIC NPOLEAYPBI, IPOTOKOIIbI, KypHaIbl. HasHaueHne NOKyMeHTaluy,
ee onucaHue, TpeboBaHus K 0(hOPMIICHHIO.

I'ocynapcrBennass ®apmaxoness CCCP  wu3n.11, Espomelickas ®apmakomnes, AMepuKaHCKas
¢dapmakones. HopmartuBHble JOKyMEHTHI: (apmakoneiHsle cratbu. Ilpoueaypa  perucrpauuu
JIEKapCTBEHHBIX CpelcTB B Poccuiickont denepanun.

1.5. IIpousBoacTBO

[Tomemenuss u obopynoBanue. TpeOOBaHUS K YCIOBHUSM HPUEMKH, XPAHEHUS, KAueCTBY MCXOJHBIX
MaTepuaioB. TpeOoBaHUS K MPOMEKYTOUYHOU MPOIYKIUHU. YTIaKOBOYHBIE MAaT€pUANIbl U CTaUs YINAKOBKH.
OO0parienre ¢ roToBOM MPOIYKIMEH, OTKIOHEHHBIMH, MMOBTOPHO HCIOJIb30BAHHBIMU M BO3BPAIICHHBIMU
marepuagaMu. MecTo pacIoyiOKEHHsI, MPOEKT, CTPOUTENBCTBO, MOHTaX, OCHAIEHHE M OOCIYXHBaHHE
noMmerieHuii u obopynoBanus. Kriaccubukamus yucTeix mnomenieHuil, tpeboBanms HNCO 14644:
KJaccu(uKausi YUCTOTHI BO3AyXa, TPEOOBaHMS K KOHTPOJIIO M MOHUTOPHHTY, TPOEKTUPOBAHHE,
CTPOUTENILCTBO W BBOJ B dKcIUTyaranuio. [lomelieHus: mpou3BOACTBEHHAs 30HA, 30HBI CKJIaJMPOBAHUSA,
KOHTPOJISI KadecTBa, BCIIOMOTaTelIbHbIE 30Hbl. KOHCTpYKIMS, MOHTaX U NOPAJOK TEXHUYECKOIO
o0ciyXUBaHUSI 000PYyI0OBaHUS.

1.6. KonTpomas kauecTBa

OcHoBHble npuHIUNBL. Opranuzaius padoThl KOHTPOJIBHBIX JIA0OpATOpPUI: BEACHUE JTOKYMEHTAIIHH,
otbop mpod, mpoBenenue ucnbiTanuii. CamomHcnekuus. HeooxomumocTs camouncnekiuu. [IpoBenenue
cCaMOMHCIIEKIIMM U odopmieHne ee pe3ynbratoB. ['ocymapctBenHas ®apmakones CCCP  wuzg.ll.
®apMaKoNEerHHbIEC CTATHU.

1.7. Banupanus

[Tonstus Banumanuu u kBaddukanuu. OOImMe TPUHIUIB JOKYMEHTUPOBAaHUS PabOT MO BaIMIALIMH:
BaJIMIALIMOHHBIN TUIaH, BAJIMJAIIMOHHBIM MPOTOKOJ, OTYeT Mo Banmuaanuu. KBamuduxamus mnpoekTHOU
JOKYMEHTAllu¥, MOHTa)XXa, (PYHKIMOHUPOBAHUS, OKCIUTyaTallMd. Bamupanus mpoueccoB: NPOLECCOB
MPOU3BOJICTBA, CTEPUIIM3AINH, OYHCTKH, aHATUTHYECKHX METOJUK, KOMIIBIOTEPHBIX CHUCTEM. ATTecTanus
METOAMK aHanu3a o EBpomneiickoit 1 AMeprukaHcKoi hapmMakomesm.

Pa3znen 2. BBEJAEHUE
2.1. BO3HHKHOBEHHUE U Pa3BUTHE MPOU3BOJICTBA IMOJTUMEPOB

Hcropuss mpous3BOACTBA NPUPOAHBIX, MCKYCCTBEHHBIX M CHUHTETHYECKHUX MNOJUMEPOB. [IpuHIMIIBI
TE€XHOJIOTUM TOJYYEHHUs] NPUPOJIHBIX MoIUMepoB. OCHOBHBIE TEXHOJOTHYECKHE MPOLECCHl MOTYyUEHHS
CHUHTETHYECKUX MonnMepoB. OcoOEHHOCTH MPOU3BOCTBA UHIMBUIYAJIbHBIX OJIUMEPOB, CHCTEM Ha OCHOBE
MOJIMMEPOB, CcofepKamux (yHKIHOHAIbHBIE J00aBKU (TUIacTH(UKATOPBI, CTAaOWIU3AaTOpPBl U JIp.),
KOMIIO3UTHBIX MaTepuaoB. BaxHelnme KOMIOHEHThl KOMIIO3UTOB W MX BIMSHHE Ha CBOWCTBa
KOMIIO3UTHBIX MarepuanoB. Poib MONMMEpHBIX CBS3YIOIIMX M IpexbsBIsSeMble K HUM TpeOOBaHUS.
TepMmorutacTUUHbBIE M TEPMOPEAKTUBHbIE OJIMMEpPHI. Paznuuus B X CBOMCTBAxX M crocobax mnepepaboTKu B
uznenus. [lonumepsl, nepepabaTbiBaeMble B U3/€NINS U3 PaCTBOPOB. THUIIOBOE U CHEIMATIbHOE 000PYAOBaHNE
JUIsl TIOJIMMEPHBIX NMPOU3BOACTB. ChIpbEeBblE HCTOYHUKH JJIS MOTy4eHHs OoauMepoB. OCOOEHHOCTH OXPaHBI
Tpyda U TEXHHKU O€30MacHOCTH B MPOU3BOJCTBAX IOJHMMEpOB. TexHHMKa O€30MacHOCTH MPOIECCOB
NOJMMEpooOpa3oBaHusi, B KOTOPHIX TPHUMEHSIOTCS OpraHuyeckue pactBoputenu. ObecneueHue
noxkapoo6e3onacHocTH. O1eHKa YKOHOMUYECKOH 2((HEKTUBHOCTH M KOJIOTHUYECKOW BPETHOCTH TTOJIUMEPHBIX
pon3BoACcTB. COBpeMEHHbIE TEHACHIIMU U 3aJa4d IIPU CO3JaHUM HOBBIX IOJUMEPOB U KOMIIO3UTOB Ha MX
ocHoBe. Mx oOmas xapaktepuctuka W ocoOeHHOCTU. OCHOBHBIE TMOAXOAbI K BBIJIEICHHIO MPHUPOJIHBIX
MOJIUMEPOB.

2.2. MeToibl CHHTE3a U CBOMCTBA MOJMMEPOB

OcCHOBHBIE METOJIbI IOJyYEHUSI CHUHTETUYECKMX M HCKYCCTBEHHBIX NOJMMEpOB. LlenmHble mporiecchbl
(monumepu3zanus), CTyNeHYaTble Mpolecchl (MOJMKOHAEHCAIUS, MOJUIPUCOEINHEHUE), XHMHUYECKas
MoaudUKaIms.
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Baxneiimne 5SKCIUTyaTallMOHHBIE CBOWCTBA IOJMMEPOB - JAMDJIEKTPUYECKUE, MEXaHUYECKHUE,
TerioGu3ndecKne, XUMUIecKash CTOMKOCTh, MOPO30CTOHKOCTh, BOAOCTOMKOCTh, TOPIOYECTh, OMTHYECKUE
CBOICTBa, OMOJIOTHYECKasi aKTUBHOCTb, YCTOMUNBOCTh K OMOPa3pyIIEHHIO.

OO6nacTi mpuMEHEHUS TOJIMMEPOB B 3aBUCUMOCTH OT UX CBOMCTB.

OcoOeHHOCTH TNPUMEHEHHsS] TOJUMEPHBIX MAaTepHalioB B  MEIUKO-OMOJOTHYECKHX O0JIacTsX.
TpeGoBanwsl, MPEABABIAEMbIC K TAKHM IMOJIMMEPHBIM MaTepraaM.

Pazgen 3. CUHTETUYECKHUE NNOJIUMEPHI (IIOJIUMEPU3ALIUOHHBIE TIOJIUMEPDI)
3.1. CriocoObI poBeeHUs TOTMMEPH3AINN

[Tonumepusanusi B Macce, B pacTBope, B TBepAoH (ase, moinuMmepusalus B IUCHEepcuu (B SMYIIbCUH,
cyclieH3uu), B ra3oBoil (asze. IIpenmyiiectBa M HegocTaTKU MeTONOB. BimsHue crnocoba mpoBeneHus
MOJIMMEPH3AIMi Ha Ba)KHEWINIME CBOWCTBA TOMUMEpPOB. VICXOAHBIE peareHTHhl ISl TOJUMEpPHU3AINH —
MOHOMEPbI, HHUIIMATOPbI, KATAIU3aTOPbI, UX AaKTUBHOCTh U BO3MOKHOCTb €€ PETyJIUPOBaHUS.

TexHosornueckue napaMmerpbl Ipolecca — TeMIeparypa, AaBJIEHHE, COCTAaB PEAKLUMOHHOM CpE.bl,
BpeMsl POBEICHUS MTPOLIEeCcCa.

3.2. Opranu3zaius NoJIMMEpU3aIlii B TPOMBIIIUICHHOCTH

[IpoBenenne  MONMMEPU3ALMOHHBIX  IPOLIECCOB B INEPUOJUYECKOM,  HENPEPBIBHOM WU
KOMOWHAIIMOHHOM pexkuMme. Pasnuumsa B ammaparypHoM O(QOPMIICHMHM NEPUOJUYECKUX W HETPEpPBIBHBIX
POM3BOJICTB. PeakTophl U aBTOKJIaBbl, 0OCOOCHHOCTH UX KOHCTPYKLIUU U BaKHEHUIIHNE Y3JIbL.

Crioco0Obl co3/1aHNs YyCTOMUMBBIX PEKUMOB B peakTopax. OCylliecTBIEHHE MAacco- U TEIUIoNepeHoca 1
yIpaBjleHUE 3TUMHU IporeccaMu. CrocoObl MOJauu UCXOIHBIX PEareHTOB, 3BaKyallus PEaKIIMOHHBIX Macc U3
PEaKTOpOB, FepMETU3ALMS PEAKLIMOHHBIX 30H.

AnnapaTbl HI€aNbHOTO CMEIICHUS, HJICAIBHOTO BBITECHEHUS M KOMOMHMPOBAHHOTO THUIA M HX
HCIIOJIb30BAHUE B PA3JIMYHBIX TEXHOJOTUYECKHUX CXEMaX.

Oco6eHHOCTH TPOBEIEHHsI paluKaIbHbIX U MOHHBIX IIPOLIECCOB.

OdopmileHre TMOCTIIOJMMEPU3AMOHHBIX TEXHOJIOTMYECKHX CTaJuil — OTAEICHUS OCTaTOYHOTO
MOHOMEDA, BBIIEICHUS IOJIMMEPOB, TPAHYJIALMN, CYIIKH, U3MEIbUYEHNUS, CTAHIaPTU3ALUH.

ChIpbeBble pEeLUKIIBI B ITPOLIECCaX MMOJIUMEPU3ALIUU.

3.3. [Tonumepu3arus B macce (6110Ke)

Oco0eHHOCTH TIOTMMEPHU3alMKA B Macce MOHOMepa (B OJIOKE) U €€ OCHOBHBIEC cTaiuu. HEeBO3MOXKHOCTH
JOCTHKEHUS TIOMHON KOHBepcuu. [Ipobnema oTAeneHuss 0CTaTOYHbIX MOHOMEPOB U3 MOJMMEPHU3AIIMOHHBIX
cpen. OcoOeHHOCTH TIpoliecca Ha TIYOOKHX cTaausx mpeBpamieHus. [enb-apdexr, ero mMexaHusMm u
TexHoJjoruueckue nocneactsus. [IpenoTBpamenue renb-3dpdexra. 'omodasznas u rerepodaznas GnoyHas
MOJTMMEPH3AITHSI.

AmnmaparypHoe o¢opMIeHHE OCHOBHOW M BCIIOMOTATENbHOM CTaguii B TMEPUOJUYECKOM U
HCIIPEPBIBHOM  IIPONECCax. HepCHeKTI/IBHOCTB METOoHa, €ro AOCTOMHCTBA M HEIAOCTAaTKH, TCXHHUKA
Oe3omacHOCTH. [ TaBHBIE XapaKTePUCTUKU MPOAYKTOB OJTUMEPU3AIINH B Macce.

3.4. Tlpumepsl TTPOU3BOJCTBA OJIOYHBIM METOJIOM, Ha MPUMEPE TOJUMEPOB, HAXOJANIMX MPUMEHEHHE B
MEIUKO-OMOJIOTUYECKUX 001aCTIX

[Tonyyenne MoaMATUIIEHA BBICOKOTO JaBJiICHUSA. BapHaHTBI MPOMBINIJIEHHBIX TEXHOJIOTUYECKHUX CXEM.
OcHOBHBIE CBOMCTBa MPOAYKTOB HoJauMepHu3auu. [lonusTuineH HU3Koro naBieHus (razodasHelii mporecc).
[Ipumepsl MPUMEHEHHUSI B COCTaBE UMILIAHTATOB.

[lonydyeHne mOAUCTHPOIIA U €r0 COMOJIMMEPOB, UX CBOMCTBA U NpUMeHeHue. CBOMCTBA MOJIMCTUPOIIA,
MIOJIY4EHHOT'O pa3HbIMHM MeToaMu. IIpumepsl npumMeHeHns.

[Tonyyenue nmonumerwiMeTakpuiata. OTIUUUTENbHBIE OCOOGHHOCTH MeToda. HuskoremmeparypHas
nojimMepu3anus u ee ocooeHHoctu. [Iprmepsl npuMeHeHUsT akpUiIaToB U METAKpUIIaTOB B O(PTATBEMOJIOTHH.
Cononumeps! 3pupoB akpuiioBbIX kuciaoT. Cononumepsl Tuna «Eyapaxur» ¢ KUCIOTHBIMH U OCHOBHBIMHU
rpynnamu. [Ipumepsl npuMeHeHus A1 co3Aanus JekapcTBeHHbIX popm. [lonyuenne 6104HOTO cononrmMepa
2-TUJPOKCUATUIIMETaKpUIIaTa U STWICHANMETaKpUiaTa B MpoLecce MoJyuyeHHs] KOHTAKTHBIX JIMH3.
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[lonydyeHne mnoauMepoB JaKTaMOB M JIAKTOHOB (CTymeHYaras MojuMepu3anus). TepMuueckuil u
KaTaIUTUYECKUN METOJbl IOJY4YEHUs NOJM-E-KanpoamuJa U noauaoackaHamuzaa. [IpumeHenue ux st
CO3J1aHUsI UMIUJIAHTATOB U HIOBHBIX BOJIOKOH. lloyIM-g-KanposiakToH, MPUMEHEHNE B Ka4eCTBE HOCHUTEIS B
TKaHEBOW UHKEHEPHUU.

3.5. [TonmuMmepu3zanus B pacTBOpe

I'omorennass u rereporeHHas mnosuMepusanusi B pactBope. CTaguu TEXHOJIOIMUYECKOIO IIpolecca.
AmnmnaparypHoe oopmIIeHHE OCHOBHBIX M BCTIOMOTaTEJIbHBIX CTAIHM.

[IpeumymiecTBa U HEAOCTATKH METOJA M 00NAacTh ero mpuMmMeHeHus. HeoOXommmocTh pereHepaunuu
pactBopuTesneil. Bo3MoKHOCTh OpraHu3aluy HENpepbIBHOM MOJIMMEpPU3allii B PaCTBOPE.

3.6. Ilpumepsl NpoOHU3BOJACTBA MOJMMEpHU3ALMEH B pPACTBOpPE, HA MpPUMEPE MOJUMEPOB, HAXOISIIUX
MPUMEHEHUE B MEIMKO-OMOJIOTHIECKIX 00IacTsIX

[TonydyeHnne monuATUICHA HU3KOTO JABJIEHUS U MOJUATUIICHA CBEPXBBICOKOM MOJIEKYJISPHOM MacChl.
[IpumMenenue 151 U3rOTOBJIEHUS UMILIHTATOB.

[Tonyuyenne mnonunponuieHa. OO6ocHOBaHuEe BbIOOpa Merona mojumepusanuu. IIpumepst
MCIIOJIb30BaHU (IIIOBHBIE HUTU, UMILJITAHTUPYEMbIE CETKU, KOMITO3UTBI JUIsl KOCTHBIX UMILJIAHTATOB).

[Tonydenue nonuankuieHOKCUA0B. [10MMATHIIEHOKCH, COTIOIMMED ATHIICHOKCHIA U IPOMMICHOKCHA.
[Tmtoponuku. Mcons30Banue B JIEKapCTBEHHBIX (hopmax.

[IpousBonacTBo monuakpunamuaa. IlpuMmeHnenue B KadecTBe CTpyKTypooOpazoBatenei. Comomumep
aKpwIaMHJa W MeTHIeHOMcakpmwiamuaa. Mcnonp3oBanue B JIeKapcTBeHHBIX (opmax. [lomydenue mpu
CO3aHuHU cpen A Onoananuza. [lonuMepHbie TuapoOreNy, NoaTydeHue 0COOCHHOCTH.

[TonyuyeHnune nonu-o-uaHakpuiIaToB. Vcrnonb3oBaHue B COCTaBE KIIEEB.

[Tonyuenune mnonu-N-Bununnupponuaona. Ilonumepusanuss B BoAHOM cpeae. PerymupoBanue
MOJIEKYJISIPHOM Macchl B Iporecce noauMmepusauuu. OTaeneHne HU3KOMOJIEKYISIPHBIX —ITPUMECEH.
Brigenenue nonumepa. Mcnoiap3oBaHue B COCTaBE JIEKAPCTBEHHBIX CPEACTB.

[Tonyyenue monMMEpoOB Ha OCHOBE THUIPOKCHKAPOOHOBBIX KHUCIOT MOJMMEPHU3ALMEH ITUKINYECKUX
naktuaoB. [lonurnukonun, nomunakrtu. [[puMeHeHe B cocTaBe UMILIAHTATOB, IIIOBHBIX MaTepUasoB.

3.7. llonumepu3zanus B SMyJIbCUU

OcoOeHHOCTH SMYIbCHOHHOU MonuMepu3anuu. CTaauu mpolecca U UX anmnaparypHoe oQopMIIeHHE.
HpeI/IMYHIeCTBa U HCEOOCTATKU METOHAA. Crouynsle BOABI B MOJUMCPU3AMOHHBIX IIpoHeCCax MU HUX
yrunuzanus. [lepuogudeckne U HempepbiBHbIE Mpoiecchl. (OcoOEHHOCTH MONMUMEPOB, MMOTYYaeMbIX
SMYJIbCHOHHOU nonmMmepu3armeit. Ooecrnieuenre 0e30MacHOCTH MTPOU3BOICTBRA.

[Ipumepsl TpoOM3BOACTBA MOJMMEPHU3ALMENH B SMYJIbCHM Ha MpPUMEpPE MOJUMEPOB, HAXOMAIINUX
MpUMEHEHNE B MEIUKO-Onosiornueckux obnactsax. [lomydenue Mukpocdep amMyabCHOHHOTO MOJIUCTUPOSIA U
UX MPUMEHEHHE B JTATEKC-arperalliOHHBIX METo/1aX OnoaHamu3a.

3.8. [lonumepu3anus B CycrieH3un

CxoacTBa U pa3nuuus NPOLECCOB CYCIHEH3MOHHONW M AMYJIbCUOHHOHN nonumepusanuu. PeakimoHHbie
cpenbl W pexumbl TepememuBaHus. CTaguu Tporecca W anmaparypHoe odopmieHue. Tumobie
TEXHOJIOTHYECKUE cxeMbl. [[prunHa orpaHMYeHHOTr0 MPUMEHEHHUS] HENPEPBIBHBIX TEXHOJOTHUUYECKHX CXEM.
Bormpocsl MoBbITIIEHUST TTPOU3BOIUTEIHFHOCTH CYCIIEH3MOHHOW TonnMepu3anuu. JlocTonHCTBa mporecca —
KauyecTBa MPOJYKTa, YA0OCTBO MepepadOTKH.

[Ipumepsl NpoM3BOJCTBAa MONMMEPH3ALMEd B CYCHEH3MM HA IPUMEpPE IOJIMMEPOB, HAXOMAIIMX
OpUMEHEHHE B MeIUKO-OMojoruueckux obnactax. IlomydyeHue CyCneH3MOHHOTO TMOJHUCTHPONIAa U €ro
cononumepoB. [lomumepHblie rpanynrpoBaHHbIe (POPMBI C Pa3IMUHON CTETIEHBIO CIIMBKHU M HAPaBICHUS UX
UCIIOJIb30BaHUSI B KAaueCTBE MAaTEpUalOB JUIs CO3/aHUS HMOHOOOMEHHBIX MAaTepHalioB M HOCHUTENEH
OHOJIUTaH/IOB. [Tonyuenue IPAaHYJIbHBIX COTOJIMMEPOB 2-TUIPOKCHUATUIIMETAKpUIIaTa 51
STUJICHAUMETAKpUaTa.

Paznen 4. CUHTETUYECKUE ITOJTUMEPBI (IIOJIMKOHAEHCAIIMOHHBIE ITOJIMMEPDI)

4.1. HepaBHOBCCHBIC CTYIICHYATBIC MPOUCCCHI
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HepaBHoBecHbIE CTyneHUaThIE IPOLIECCH B pacTBOPE, B AMYJILCHH, Ha IpaHulle pa3zaena das.

HepaBHOBECHbBIE MOIMKOHAEHCALMSA U MOJUIIPUCOENNHEHNE B pacTBope. OCHOBHBIE 3aKOHOMEPHOCTHU
npouecca. HazHaueHne u TMI pacTBOpUTENsl. | OMOreHHBIE U TE€TEPOTE€HHBIE MPOLECCHI, COIPOBOKAACMBIE
BBIZICJICHUEM IIOJIMMEpa U3 pacTBOpa B XOJ€ PEAKLUUU IOIMKOHACHCAluu. J[OCTOMHCTBA M HENOCTATKU
meroga. CraguMm TOMOIEHHOIO UM TE€TEPOreHHOrO0  TEXHOJIOTMYECKMX IpoueccoB. Perenepanus
pactBoputeneil. Ilepuonudeckne M HENpEpBIBHBIE IPOLECCHI B PaCTBOPE. DHEPrOEMKOCTh IPOLECCOB.
OcHOBHBIE TpaBUIa 0€30MaCHOIO MPOBEAEHUS MpoLeccoB. AmmaparypHoe O(OpPMIEHHE OCHOBHBIX
IIPOMBIIIIEHHBIX TPOLIECCOB HEPABHOBECHOM IOJMKOHJEHCAIMU B pacTBOpe. OCHOBHbIE 3aKOHOMEPHOCTHU
nporecca.

HepaBHOBecHass  NoONMKOHJEHCAlMst B OMYJIbCHMM. JIOCTOMHCTBA M HENOCTATKM  METOAA.
TexHosornueckue napaMeTpsl ¥ anmnaparypHoe opopMIeHUE Ipoliecca.

HepaBHoBecHass moJauKOHJEHcalusi Ha rpanune pasgena ¢a3. OcHOBHbIE OCOOEHHOCTH Ipolecca.
Bimssnue tuna pacteoputened. IIpoBeneHue mporecca BO BCTPEYHBIX IOTOKax. BimsHue mnapameTpos
IpoLecca Ha CBOMCTBA IOIy4aeMbIX ITOJIMMEPOB.

4.2. Tlpumepsl NPOU3BOACTB C MCIOJIb30BAHUEM HEPABHOBECHBIX CTYIEHUYATBIX IPOLIECCOB Ha IPUMEpE
HOJIMMEPOB, HAXOIAIIMUX IPUMEHEHHE B MEIUKO-ONOJIOTHYECKUX 00IacTAX

HOJIyquI/IC CCIMCHTHUPOBAHHBIX IMOJIMYPECTAHOB. HpI/IMCHCHI/Ie X B COCTAaBC HMIIJIAHTATOB KakK
TFeMOCOBMECTHMBIX MaTE€pPHAJIOB.

HOJIyquI/IC OIOKCHUAHBIX ITOJUMCPOB. HpI/IMeHeHI/Ie B COCTaBC HJIOM6I/Ip0BO‘-IHI)IX MaTCpuraioB.

®enunon. [IpuMeHeHre B COCTaBe KOMIIO3UTHBIX MaTEPUATIOB.

3aKOHOMEPHOCTH O00paTHMBIX peakuii B pacruiaBe. [loGounble peakimu. OCOOCHHOCTH peaKIuid
PaBHOBECHOM IMOJIMKOHJICHCALIMU B PACIUIaBE — BBICOKAs TEMIIEpaTypa, MOHUKCHHOE JIaBJICHHUE, WHEPTHAsI
atMocdepa. BnusHMe mapaMeTpoB mpolecca Ha CBOHCTBa mMoiauMepoB. [IpenMymiecTBa M HEIOCTATKU
metona. Cragum TEXHOJOTMYECKOTO Ipollecca U ammaparypHoe o¢GOpMJICHHE OCHOBHBIX U
BCIIOMOTI'aTCJIbHBIX CTaI[I/If/'I IMPOMBIINIJICHHBIX ITPOICCCOB.

4.3. PaBHOBeCHAA TOJIUKOHAECHC AN

PaBHOBecHas moJMKOHIEHCalUs B pacTBope. BiusHue ycnoBuil nposeneHus mnpoueccoB. Craauu
TEXHOJIOTUYECKOT0 MpoLecca U annaparypHoe ohopMiIeHuE.

4.4. Ilpumepsl TpPOU3BOJCTB C MCIOJIb30BAHUEM PABHOBECHBIX CTYIEHYATHIX IPOLIECCOB Ha IpUMEpE
HOJMMEPOB, HAXOIAIINX TPUMEHEHHE B MEIUKO-ONOIOTHYECKUX 00IacTAX

[Tonydyenue nonurexkcameTuneHaaunamuaa. [[pumMeHeHne B cCOCTaBe NIOBHBIX MAaTEPUAIIOB.
[Tonyuenue nonudtunentTepedranara. [lpuMeHHre B cocTaBe UMIUIAHTATOB, IIOBHBIX MabepUaJIOB.
[Tonyuenue nomuoptodpupos. [IpumeHeHne B kKauecTBe HOCUTENIEH B TKAHEBOW MH)KEHEPHUHU.

Pazzea 5. IOJYUYEHUE MMOJUMEPOB XUMHUYECKON MOJIUGUKAIIUEN.

5.1. O6mue 3aKOHOMEPHOCTH U OCOOEHHOCTH peaKIIUii MOJIMMEPOB

CrocoO6HOCTE MOJIMMEPOB K XUMHNYCCKUM IPCBpaAlICHUAM KaK IIYTb CO3JaHHSA HOBLIX ITOJMMCPHBIX
MaTtepuanoB. HanpapneHus nmpoTekaHus peakiyii HOJIMMEPOB — PEAKIIMHU C YYaCTUEM TPy OCHOBHOM 1LIeTIH,
KOHIIEBBIX, OOKOBBIX rpynil. PazHo3BeHHOCTH MosnMepoB. DakTOphl BIUSIONIME HA NPOTEKaHUE peakuuit
nonuMepoB. CriocoObl TPOBEACHHSI pEeaKIIMi TOJIMMEPOB AJIsi 0OecTiedeHNs 3aJaHHBIX KOHBEPCHI U CBOWCTB
MOJIUMEPOB.

Paznoobpazue nporeccoB 1 anmapaTypHOro ohopMIEHHS MPOIECCOB MOIU(DUKAIIMH TTOJIUMEPOB.

Craguu 1 mapameTpbl TEXHOJOTMYECKHX IPOLECCOB. AMMapaTypHoe O(QOpPMIIEHHE TOMOTEHHBIX U
reTeporeHHbIX nporeccoB. lleproauyueckue u HenpepriBHBIE npouecchl. CTaauu BBIACICHHS TOJMMEPOB B
TOMOTE€HHBIX Mporeccax. Pojib BCrioMoraTenpHOM anmaparypsl.

TpynoeMKOCTh U SHEPrOEMKOCTh MPOIIECCOB, MYTU UX ycOBeplIeHCTBOBaHUs. OXpaHa Tpyda, OXpaHa
OKPYKaIOIIEe Cpebl.

5.2. HpI/IMepLI OpOU3BOJACTB C HUCIIOJIB30BAaHUECM IIPOLECCOB MO,Z[I/I(I)I/IKE[]_[I/II/I Ha NOpHUMEPC IOJIUMCPOB,
HaxoJJg1uX NpuMECHCHNE B MG)II/IKO-6I/IOJ'IOFI/I'~IGCKI/IX o0acTax
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[Ipon3BOACTBO MOJIMBHUHWIOBOrO crnupTa. [IpuMeHeHHe MONMBUHUIBOTO CIHpPTAa B COCTaBe
UMIUIAHTATOB U JIEKAPCTBEHHBIX MPETapaToB.

[Ipon3BoaCTBO MPOAYKTOB MOIU(MUKAIIMKM TPAHYJIBHBIX COMOJUMEPOB CTUPOJIA C JAUBHUHHUIOCH30JIOM.
BBenenne KucibIX, OCHOBHBIX, KOMIUIEKCOOOpasyromux rpyni. [IpuMeHeHne B KauecTBe MaTepUAIOB IS
OUYMCTKU OMOJOTHYECKHX >KUJIKOCTEH, pa3/iesieHus: CMeceil MPUPOAHBIX MOJIMMEPOB.

5.3. O6mue cBeeHus O IPOU3BOACTBE MHOTOTOHHAXKHBIX ITOJIMMEPOB OOLIET0 Ha3HAYEHHUSL.

[Ipoueccyl 1EeMHON MONMMEPU3AUUU — MOJUBUHWIXJIOPUA, TMOIHMAKPUIOHUTPHII, MOJUOYyTaJueH,
MOJIMM30MPEH, MTOJUXJIOPIIPEH.
[lonydyenue mnoAMMEpPOB CTyNEHYATBIMU MporeccaMu — (eHos-hopMaibAeTuAHbIe, MOYEBHHO-

dopManpaeruHple,  MelIaMHHO-(GOpMablIeTUAHbIe  noiauMepsl.  llonmmapumaTtsl,  MOJMKapOOHATHI,
HOJUCYIb()OHBI.

Pa3znen 6. IPUPOJHBIE U UCKYCTBEHHBIE ITIOJIUMEPBI
6.1. [lonucaxapupl MOPCKUX BOJIOPOCIIEN

AnprunoBast kucnora. Ctpoenue. CpIppe, TEXHOJOTHMYECKUH MPOLIECC BbIAEICHUS U3 OypbIX
Bozopociieil. IlomyueHue aibrHHOBOM KHCIIOTBHI, aJblMHATOB HATPUS W KaJIbIHSA. XapaKTepUCTHUKA
MOJIyYEHHBIX MPOAYKTOB. [IpuMeHeHHEe B KauecTBE HOCHUTENEH OHOKAaTaIn3aTOpOB, MOKPHITHH paH U
oxxoroB. [lomucaxapuabl KpacHBIX BOAOpOCHEH. Arap, TEXHOJOTHYECKHMH TMPOIECC  BBIICICHUSA.
XapakTepuctuka mnpoaykTa. Arapos3a. [IpumeneHne B MHUKPOOMONIOTHH, OHOTEXHOJOTHH, MHIIEBOM
MPOMBIIUICHHOCTU. KapparnHaHbl, TEXHOJIOTMUECKHH MPOIECC BBIJACICHHS. XapaKTePUCTHUKA MPOJYKTA.
[IpumeneHre B OMOTEXHOJIOTUM B KadyecTBE HOcUTeled OmokaranmuzartopoB. IIpuMeHeHue B MeauiuHE B
KaueCTBE KPOBEOCTAHABIIMBAIOIIUX CPEACTB, B COCTaBE JICKAPCTBEHHBIX IpemnapartoB. [IpuMeHneHue B
NUIIEBOM U KOCMETUYECKOW MPOMBIIUICHHOCTH B KayecTBE 3arycTHTeNed U reneodpazoBaTeliei.
Henmronoza. Ceippe. TeXHOMOTUYECKHE CXEMBbl BBIICICHUS LEIUT0N03bl. CTpPOCHHME IIEIITIONIO3HI.
MukpokpucTauIdyecKasi 1LeJUII0JI03a, CBOICTBa, MPUMEHEHHE B COCTaBe JIEKAPCTBEHHBIX (opwm,
OMOCOPOEHTOB.

[Ipoctsie 3¢upsl LEJUTFOI03BL. Merunuemonosa, STUIILEIUIION03A,
METHJITHAPOKCUTIPOIIIIIIICIUTION03a,  KapOOKCUMETHIIIEUII0NI03a W ©€  HaTpueBas  COllb,  2-
TUAPOKCUIPONUILEIUIION03a,  ATUITUIPOKCUATHILET0N03a.  CTtpoeHue. TeXHOJOTMYECKHE  CXEMBbI
MOJIy4eHHUsI. XapaKTepUCTUKA TMPOAYKTOB. I[IpumeHeHue mpocThIX HPUPOB IEIUIIOJIO3bI B Ka4eCTBE
MaTepuasoB IJs TOKPHITHUS TaONETOK, B TOM YHCJIE C MPOTPaMMHUPYEMBIM pa3pylIEHUEM, CO3JaHuUs
MJICHOYHBIX JIEKAPCTBEHHBIX (POPM, CTAOMIN3AaTOPOB B MEIUIIMHCKON M KOCMETHYECKOM MPOMBIIIIEHHOCTH.

Crnoxubie >Qupbl 1eT0N03bl.  JlHaneraT UeuTono36l. AneTwidTanaT emnoao3sl. CTpoeHue.
TexHomornuecKkne CXeMbl MOMyYeHUs. XapaKTepUCTUKa MpoayKToB. [I[puMeHeHne B KauecTBe MaTepHalioB
JUTSE CO3JJaHUS Ta0JIETHOBAHHBIX JIEKAPCTBEHHBIX (hOPM, TeMOAUATU3HBIX MEMOpaH.

Kpaxman wu mnponyktel ero wmoaudpukanuu. Ctpoenue. Cplppe i BBIACJIECHUS Kpaxmana.
TexHONOrMYeCKWE CXEMbl BBIJCNEHUS Kpaxmala W TMOJYy4YeHHs TPOAYKTOB €ro MoAu(UKaIlUU.
XapakTepucTruka NpoayKTOB.

2-T'unpokcudtunkpaxman. Crpoenue. TexHomormueckas cxeMa TMOJTy4YeHHS. XapaKTepUCTUKA
npoaykTa. Mcrnonbp3oBaHre B KaueCTBE KOMIIOHEHTa KPOBE3aMEHUTEIIEH.

Coippe 111 BblaeneHust nektuHa.  CtpoeHue.  TexHomormueckas  cxema  IOJIyYEHHS.
buorexHomornuyeckoe BBIJCICHHE C HWCIOIb30BaHUEM (DEPMEHTHBIX MpernapaToB. XapaKTEepPUCTUKA
npoaykta. lMcmonb30BaHHEe B KadyecTBE KOMIIOHEHTOB JIEKAPCTBEHHBIX IMPEMapaToB, SHTEPOCOPOCHTOB,
JIETOKCUKAHTOB. [[prMeHeHre B MUIIEBOM U KOCMETHYECKON MPOMBIIIJIEHHOCTH B KAUE€CTBE 3aryCTUTENEH U
CTPYKTypooOpazoBarteneil.

6.2. ITomucaxapuapl MUKPOOHOTO ¥ >KUBOTHOT'O ITPOUCXOXKICHHUSI.

Coippe. TexHONOTMYECKHM TIPOLIECC BBIACACHUS XUTHHA W TMOJYYEHUs M3 XUTHHA XHUTO3aHa
nearnetuaupoBanreM. CTpoeHHE | XapaKTepUCTUKAa TPOAYKTOB. I[IpuMeHeHHWe XWUTHHA B COCTaBe
KPOBEOCTAaHABIMBAIOIIMX M PAHO3AKUBIAIOIMIMX COCTAaBOB. [IpuMeHeHHe XHTO3aHa ISl TOJIYYEHUS
06m0aIcopOEHTOB, OMOJIOTHYECKHUX MUIIEBHIX T00aBOK, B KAU€CTBE HOCUTEJIEH JICKAPCTBEHHBIX BEIIECTB.
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I'manyponoBas kucnora. Crpoenue. Coipbe. TeXHOIOTHMUECKAss CXEMa BBIICICHHS. XapaKTEPUCTHUKA
IMPOAYKTaA. HUcnonp3oBanne B cocTase JICKApCTBCHHBIX (bOpM U HUMIUJIAHTATOB [JI1 MCEIULOHWHBI U
KOCMETOJIOTHH.

I'emapun. Crtpoenue. Ceipbe. TexHomornuyeckas cxema BbIJIEJICHUA. XapaKTEPUCTHUKA MPOJYKTa.
Hcnonp30BaHne B COCTaBe JIEKAPCTBEHHBIX MPENapaToB U AJIsl CO3aHUSI aHTUTPOMOOT€HHBIX UMILJIAHTATOB.

Xonnpoutuncyiabdarel. Ctpoenue. Coippe. TexHomorndyeckas cxema BBLICICHUS. XapaKTePHCTUKA
npoAyKToB. Mcnonbp30BaHue B cOCTaBe JIEKAPCTBEHHBIX IIPENapaToB.

OcobeHHOCTH  CTpOeHMA. TEeXHOJIOTHMYECKass CXeMa IMOJNy4yeHHs. XapaKTepHCTUKa IPOIYKTa.
Hcnonp3oBaHue B COCTaBe JIEKAPCTBEHHBIX CPEJICTB.

6.3. benku

Komnaren. Crpoenue. Ceippe. TexHonoruueckas cxema BblIC/IEHUS. XapaKTEPUCTHKA IPOLYKTA.
Hcnonp30BaHue AJIs NOJMYy4YEHUS UMILUIAHTATOB.

XKenaruna. Crpoenue. TexHosornueckas cxeMa IOJIY4YEHUs W3 KoJulareHa. XapaKTepUCTUKa
npoaykTa. [lpumeHenne B MeUIMHE AJIS CO3JaHUs JIEKAPCTBEHHBIX ()OPM U KOMIIOHEHTa KPOBE3aMEHUTEIS.
Hcnonb3oBanne B MUKpOOMOJIOTMM B COCTaBe MHTATENbHBIX cpea. lMcnonp3oBaHWe B NUIIEBOU
IIPOMBIIIIICHHOCTH.

3eud. CtpoeHue. TexHOJIOrHS BBIIECICHUS U3 CEMSH KYKYpy3bl. XapaKTepUCTHKA MPOIYyKTa.
Hcnonb30BaHue Uit CO3/1aHUS BOJIOKOH U APYIMX OMOAErpaiupyeMbIX U3AETHM.

benku mna3mel kKpoBu. AnsOymuH. ['moOynmuHel. MunopHbie Oenku. [TpuHIUMNBL BeIIETEHHS OSIKOB
KkpoBHu. [IpumeHeHNe B cOCTaBe JIEKapCTBEHHBIX NIPENapaToB.

6.4. MukpoOHbIe TOTHIQUPEIL.

Crpoenue. TexHonormyeckas cxema MOJYYEHHs. YCIOBUS KyJIbTHBUPOBAHUS MHUKPOOPTraHU3MOB.
XapakTepuctuka mpoaykra. [IpuMmeHeHue st co3naHus OWOoJerpagrpyeMbIX HMIUIAHTATOB M IIOBHBIX
MaTepUaJIOB.

Paznen 7. HEOPTAHUYECKUE U YI'JIEPOJAHBIE BUOMATEPUAJIbBI
7.1. O6mue TpeOoBaHUS K HEOPraHUYECKUM OroMaTepuaiam

Heopranmueckne martepuanbl sl MEIUIWHBL: KIACCU(PUKANUS W OCHOBHBIC 00JACTH MPUMCHCHUS
(mocyna, MHCTPYMEHTHI, CTOMATOJIOTHYECKHE TUIOMOUPYIOIIKE U MPOTE3UPYIOIINE MaTePHaIbl, UMILJIAHTATHI
u 3Ha01poTe3bl). KocTh, ee cTpykTypa, cocTaB U (PU3UKO-XUMUUYECKHE CBOMCTBA, POJIb THAPOKCHAMATUTA B
CTPYKType KOCTH. JTambl pa3BUTHS NPOTE3UPYIOIIUX MaTepuanoB. TpeOoBaHHS K MarepualaM s
KOCTHOT'O SHAOIPOTE3UPOBAHHUS.

7.2. buomaTepuasnsl Ha OCHOBE CTEKOJ

Oco0eHHOCTH CTEKI000pa3HOT0 COCTOSIHUS, Kiaccu(UKalMs U CTPOEHUE CTEKOJI, CIIOCOObI MOTyYEHUS
CTEKOJI, TEXHOJIOTHUYECKasi CXeMa MOIY4YeHHUs CTEKJIOM3JeNuil (KpaTKas XapaKTepUCTHKa KaXKAol cTaaum).
bruomarepuansl Ha OCHOBE CTeKJa, O0JIACTH COCTaBOB, CHOCOOBI MOJMYYEHHS U (U3UKO-XUMHYECKHE
cBoiicTBa. Kpucramnuueckue ¢ocdarsl Kaablys, UX pacCTBOPUMOCTb; OCHOBbI OMOAKTUBHOCTH MaTepHaJIOB,
coziepkaiux (ocdaTsl Kaablus, METOABI OLIEHKH U 00J1acTH NpuMeHeHus. CpaBHUTEIbHAS XapaKTepUCTUKA
MaTepHajoB /sl KOCTHOTO 3HJIONPOTE3UPOBAHUS HAa OCHOBE CTEKJAa (IUIOTHbIE M HOPHUCTBIE, MOKPHITHS,
TpaHyJIbl, KOMIIO3HTHI)

7.3. buomaTtepuaiibl Ha OCHOBE KEPAMUKH

Kakue marepuanbl Ha3blBarOT KepamuueckuMu. CTpyKTypa KepaMHKH. THIIOBas TEXHOJIOTHYECKas
cxema moiy4deHus: kepaMuku. OCHOBHBIE METOJbI MPUTOTOBJICHUS MOPOIIKOB, MOATOTOBKH (HOPMOBOUHBIX
Macc, (OpMOBaHUsS, CYIIKH W OOXKHTa 3aroToBOK. buomHepTHas kepamuka. KopyHaoBas KepaMuKa W
obOnactu ee mpuMeHeHHs B MemuimHe. Kepamudeckue cycraBbl. Kepamudeckue ckambrienu. [ledw s
U3TOTOBJICHHsI 3yOHBIX MPOTE30B. buoakTuBHAas Kepamuka Ha OcHOBe ¢ocdaroB kambius. [lnoTHas
KepaMHKa, TIOPUCTas KepaMuka, TpaHy/ibl. CIIocOOBI MOJTyUeHUs TUIOTHOW KepaMuKku. CIocoOBI TTOydeHUs
MOPUCTON BBICOKOTIPOHUIIAEMOM KepaMUKH. MeTOoNbl MOMy4eHHs MOpOIKoB ruapokcuanatuta ([A).
Huarpamma coctostaus CaO-P20Os. Teepasie pacTBopsl Ha ocHOBe I'A. Busl kepamuku u3 I'A 1 o6acTi ux
NPUMEHEHUS B MEUIINHE.
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7.4. Kanbuuii-dpocdarupie Ononements! (KOBII)

CocraB u cpoiictBa ¢docdaroB kampiust B cucreme Ca(OH)2-HsPOs-H2O (mpo ruapokcuamatur —
COBCEM HEMHOro). Meronsl cHHTe3a OCHOBHBIX (ocdaroB kampims. Kiaccuduxamms KOBILL.
Teopernueckre OCHOBBI TBEPACHHUS BOKYIMMX Kommno3uiuid. Mexanusm TtBepaeHus K®DBIl. Crocobsl
nonmyueHuss u cocraBel K®BIl. CgoiictBa K®BL[. Honnoe wmomudummpoBanne KODBI[. CrnocoOsr
peryaupoBanusi CTpykTypbl TBepactomero KOBLl. Biusuue coctaBa u ctpykTyphl 3atBepaeBiiero KOBI]
Ha CKOpPOCTh pe3opOruu. Metoibl u obmactu npumeHernst KOBLI.

7.5. buomarepualbl Ha OCHOBE yIJiepoJa

[TonyyeHue NUPOTUTHYECKOTO Yriiepoda M W3JACNUS W3 HEro MJis yCTPOMCTB, KOHTAKTUPYIOIIUX C
KpoBblO. Ero croiictBa. MaTepuaibl Ha OCHOBE YIJI€pPOIHBIX HAHOTPYOOK. MeTobl MOJIy4eHHS, OCHOBHBIC
CBOMCTBA.

4 O0beM yueOHOH THCHMILINHBI

Cemectp ‘
Bcero
Bl yueGHOM paboTl 2 cemecTp 3 cemectp
3F Axan. 3F Axa 3F Axag.
q, 1. 4. q,
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 8 288 2 72 5 180
KonrakTHas paboTa — ayAuTOpPHbIE 425 | 153 1,42 51 | 2.83 102
3aHATHS:
Jlexumn 1,42 51 0,47 17 | 0,95 34
[TpakTaeckue 3arstus (I13) 2,83 102 0,95 34 1,89 68
CamocrosiTesbHasi padora 2,75 99 0.58 21 2.17 78
KonTakTHas camocTosTenpHas pabora 0,2 0,2
CamocrosTenbHOE U3YYCHHUE pa3enoB | 2,75 98,8 0.58 208 2.17 78
JICITUTUIAHBI
KonTakTHas pabora — 1 0.4 04
[IPOMEKYTOYHAS aTTEeCTaLs ’ ’
IToaroToBka K 3K3aMeHy 356 356
By MTOroBOro KOHTpoOJIA: 3aver JK3aMeH
Beero Cewmectp \
Bl yueGHOi paboTsI 2 cemMecTp 3 cemecTp
3F Axag. 3F Axan. 3E Axapn,.
q. q, q,
OO61mas TpyA0€MKOCTh AUCHIUTIIHMHBI 8 216 2 54 5 135
KonTakTHasi padoTa — ay1uTOpPHbIE 425 | 11475 | 142 | 38.25 | 2.83 | 76,5
3aHSITHS:
Jlextum 1,42 | 38,25 | 0,47 | 12,75 | 0,95 | 25,5
[TpakTuaeckue 3arstus (I13) 2,83 76,5 095 | 255 | 1,89 51
CamocrosiTesibHas padoTa 2,75 | 74,25 0.58 | 15,65 | 2.17 | 58,6
KonTakTHas camocTosTenpHas padora 0,15 0,15
CamocrosTenbHOe U3y4eHue pa3nenos | 2,75 741 0.58 155 2.17 58 6
JICITUTUTAHBI
KonraktHas pabora — 1 0.3 03
IIPOMEXYTOYHAS aTTeCTAIHA ' '
[TonroroBka K SK3aMeHY 26.7 26.7
Buj MTOroBOro KOHTpOJIA: 3aver JK3aMeH
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AHHOTanus padoveil NPOrpaMmMbl JUCHUIIIHMHBI
«DuU3UKAa BICOKOMOJIEKYJISAPHBIX COeIMHEHNH B TEXHOJIOTHHA O0MOMATEPHUATIOB)

1 Leap AUCHUNIMHBI — OBJIAJICHUE OOYYAIOIMMKCS KOMIICTCHIIUSMU M YIIyOJICHHBIMH 3HAHUSMHU B
obnactu (HU3HMKU MOJMMEPOB U HCCIEAOBAaHUS OCOOCHHOCTEH (DPM3MUECKUX CBOHCTB MAaKPOMOJIEKYISPHBIX
CHCTEM.

2 B pe3ysbTare n3yueHus JUCUUIJIMHBI 00yYAIOMIMIACS T0JIKEH:

Obnadams ClnenyOMMMA KOMIIETCHIIMAMUA U HHAuKatopamu ux poctwkenus: [1K-1.1; TIK-1.2; ITK-1.3; TTK-
3.1; TIK-3.2; TIK-3.3; [1IK-5.1; T1K-5.2; TIK-5.3 Hanpumep: YK-1.1, VK-1.2, I[IK-1.3.

3nameo:

° OCHOBHBIC TIOHSITHS, UCIIOJIb3yeMbIe B (DU3UKE TIOJTUMEPOB ISl XapaKTEPUCTUKN CTPOCHHUS,
CTPYKTYpPBI U CBOMCTB MOJUMEPOB;
° OCOOEHHOCTH BIMSHHUSL CTPOSHUS U  MOJICKYJISIPHO-MAaCcCOBBIX XapaKTEPUCTHUK Ha
(bu3HYeCcKre CBOMCTBA MTOJIMMEPOB;
° METO/bl YCTAHOBJICHUS CTPOCHUSI W CBOMCTB IMOJUMEPOB, a TAKKE HUX MOJEKYISIPHO-
MaCCOBBIX XapaKTEPUCTHUK.

Ymems:
® [1pe/ICKa3bIBaTh OCHOBHBIE CBOMCTBA MOJIMMEPOB HA OCHOBE U3BECTHOM MOJIEKYIISIPHOU
CTPYKTYPHI;
® OTIPEIENIATh B3aUMOCBSI3b CBOMCTB PACTBOPOB MOJIMMEPOB C UX MOJIEKYISIPHO-MAaCCOBBIMU
XapaKTEePUCTUKAMH;
® 1ICTI0JIb30BAaTh MHCTPYMEHTAIBHBIE METOIbI aHATIN3A JIJIS1 XapaKTEePUCTUKHU CTPYKTYPHI U CBONCTB
MOJINMEPOB;
e paboTaTh ¢ IUTEpaTYpoi B 001IacTH (PU3UKU OTUMEPOB.

Bnaoemn:

® COBPEMEHHBIMH MPEJICTABICHUSIMH B 007acTH (PU3UKH aMOPGHBIX U KPUCTALTUYECKUX (Pa30BBIX
COCTOSTHUH MOJIMMEPOB;
® TeOpuel METOOB, JIEKALIUX B OCHOBE TECTUPOBAHUS CBOWCTB MOJIMMEPOB;
e TeOpUel METOOB, JIEXKAIINX B OCHOBE OIpPENEICHHS MOJIEKYIIPHO-MACCOBBIX XapaKTEPUCTHK
MOJINMEPOB.
3 Kpartkoe conep:kaHue JMCIHIITHHBI
Pa3nen 1. F'n6kocTh MaKpoMoJIeKy.JI

1.1. MonekymnsipHOE CTPOCHHUE TOJIMMEPOB U OCOOCHHOCTH X (PU3UYECKUX CBOMCTB

MonekynsipHoe CTpO€HHE IOJIMMEpPOB: TMOHATHE KOHQUTypalMd U KOH-popMaluu B
NPUIOKEHUH K MaKpOMOJEKyJaM, MEpBUYHAs, BTOPUYHAS W TPETHUYHAS CTPYKTypa IOJUMEPOB.
[Tpuyunsl, 00ycnaBiIuBarOIMe THOKOCTh IEMHBIX MAaKpoOMOJIeKyJsl. PaBHOBecHast (TepMoAMHAMHUYECKas )
IHIOKOCTh MaKpOMOJIEKYJI M 00JacTH €€ NMPUMEHEHHUs, MOHATHE O CTAaTUCTUYECKOM CETMEHTE (CEerMEHT

Kymna).
1.2. Ouenka ruOKOCTH MaKpPOMOJIEKYJT

Pa3mep cermeHTa, cpenHEKBaJpaTUYHOE PACCTOSHUE MEXIY KOHLAMU I€NH, PaauyC HHEPIHH,
NepCUCTEHTHAs JUIHHA 1enu. [ MOKOCTh JKeCTKOIEMHBIX MakpoMmolekyn. KuHeTndeckas (MexaHHYecKas)
TUOKOCTh MaKpOMOJIEKYJ, 3JaCTOMEpPhl M TOJUMEpHble cTekia. KHHeTH4YecKuid CerMeHT U €ro

3aBUCUMOCTL OT CKOPOCTHU MECXAaHHYCCKOI'O BO3JEHCTBUA. PenakcallMOHHBIC SBIICHUS B nojanmepax,
BHYTPCHHSA BA3KOCTb, IOHATHE O MEXaHUYCCKOM CCITMCHTC.

Pasznen 2. IlosiumepHble Tes1a: aMopgHOe M KPUCTALIMYECKOe COCTOSTHUE MOJIMMEPOB
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2.1. Bunpl monmuMepoB U UX (PU3NIECKUX COCTOSTHUHN

MHorooOpa3ue BHIIOB MOJMMEPOB U MPOSBICHUI WX CBOMCTB OCHOBAHO Ha ILIETTHOW MPUPOJE HX
MaKpOMOJIEKYJ. TepMOIIaCTUYHbIE MOJIUMEPDI, Kay4yKH, BOJIOKHA — PE3yJlbTaT BIHSIHMUS MX XUMUYECKOU
CTPYKTYPBl U (PU3UYECKOTO COCTOSHUS. | MOKOIETHbIE M KECTKOIEIHBIC MOJUMEPhI, TPEXMEPHBIE CETKH.
[TotuMepsl U30JATOPBI U NPOBOJHUKH. DJIEKTPOHHBIE M MAarHUTHBIE CBOMCTBA IOJIMMEPOB C CHCTEMOM
COIPSIKECHHBIX IBOMHBIX CBS3EH.

2.2. OcoGeHHOCTH aMOP(PHOTO B KPUCTAIUTMYECKOTO COCTOSHUS IMHEHHBIX MOJIMMEPOB

I'moGynsipHble KpUCTaIbl MOHOAMCIEPCHBIX MOJUMEpPOB. lIpocTpaHcTBeHHass opraHu3anus U
CTEPEOPEryIIpHOCTh JUHEHHBIX MaKPOMOJEKYJ KaK OCHOBHOE YCJIOBHUE KPUCTAJUIM3ALMHU HOJIUMEPOB.
Bo3HukHOBEHHE TEPBUYHBIX KOPOTKUX U JUIMHHBIX HUTEBUAHBIX JlaMened (MUKpopuOpuIL),
00pa3zoBaHME MIACTUHYATHIX MOHOKPUCTAJIOB U C(HEpOIUTOB.

2.3. CteneHb KpUCTAJUINYHOCTHU IOJIMMEPOB U METO/IbI €€ OIPEACIICHUS

ypaBHeHI/Ie ABpaMI/I. HOJII/IMepHI)Ie KpUCTAJUIUTBI C TOJHOCTBIO BBITAHYTBIMU LCIISIMU.
OCOOEHHOCTH MEXaHHMYECKUX CBOMCTB KpUCTAJNIMYCCKUX  ITOJIUMCEPOB. MGBOMOpq)HBIC COCTOsAHUA
HU3KOMOJICKYJIAPHBIX BCHICCTB, KHUAKHWEC MW IIJIACTUYCCKUC KPHUCTAJIBIL. Me3oreHHsie rpynonsl B
MaKpOMOJICKYJIaX. HI/IOTpOHHbIC KUAKUC KPHUCTAJJIBI BBICOKOMOJICKYIISAPHBIX COG,Z[I/IHGHI/Iﬁ, TeOpCTI/I‘{eCKI/Iﬁ
aHalind W JuarpaMmbl COCTOSIHHUIA. TepMOTpOHHHe KUAKUE KPHUCTAJJIBI BBICOKOMOJICKY JISAPHBIX
COG,Z[I/IHCHI/II‘/'I. XH,HKOKpHCTaHHquCKI/IG MoJIMMEpPLI ¢ ME3O0ICHHBIMHU TpYyHIIaMHU B OCHOBHOI M OOKOBBIX
MMOJIMMCPHBIX LCTIAX.

Pa3nes 3. PestakcanmoHHbIe COCTOSTHUA 110JIMMEPOB
3.1. Creksioo0pa3HOe COCTOSHUSI TOJTUMEPOB

dusnueckue MeToAbl W uWHoOpMamus mojydaemMas NpU H3YYEHUHU (A30BBIX IEPEXO00B
BTOpOro poaa B amopdubix mnonumepax. I[Ipupoma cTekI000pa3HOr0 COCTOSIHUS B MOJUMEpax.
CtpykTypa MakKpoOMOJIEKYT U 00JacTH TeMIlepaTypHBIX MEPEeXOJ0B M3 CTEKI000pa3HOro B
BBICOKODJIACTHUYECKOE COCTOsSIHUE. TemIepaTypa CTEKJIOBaHHS M €€ 3aBHCUMOCTh OT TEMIIEpaTypHOTO
pexuma oxJaxJaeHus. PaboTocmocoOHOCTh MOJMMEPOB B CTEKIOOOPA3HOM COCTOSHUM, TeMIlepaTypa
XPYIKOCTH.

3.2. BBICOKORJIACTUYECKOE COCTOSIHUE MOJTUMEPOB

[TpuuuHbl, 00yciaBIMBAIOIIME TPOSIBICHHE BBICOKOJIACTUYECKMX CBOMCTB B IOJMMEpax.
TepMmoauHaMuuecKuil aHaiau3 BbICOKOANACTUYHOCTH (Piaopu) M HUIEaJbHBIH BBICOKOAJIACTUYECKUM
nonumep. Ilpupona penakCalMOHHBIX SIBJICHUH B BBICOKOIOJMMEPAX, YIPYroe IOCIEHEHCTBUE U
rucrepe3uc. MeXaHHYEeCKHE MOJENH, YYUTBHIBAIOIIUE IPOSIBIICHHE BBICOKOAJIACTUYECKUX CBOMCTB B
MOJINMEpax.

3.3. Bs3ko-Tekyuee coCTOSIHUE MTOIUMEPOB

BH3KO-TCKy‘IeC COCTOSIHHUC IIOJIMMCPOB U MHOprOBHGBBIfI MCXaHU3M TCUYCHUA PACIlJIaBOB
IMOJIMMCPOB. MexaHnndyeckrue U BSI3KOCTHBIE CBOMCTBA TEKYUUX IMOJIUMCPHBIX CHCTEM. OcobeHnHocTH
TCUYCHUS HANTOJTHCHHBIX IMOJIUMCPHBIX CUCTCM.

Paznen 4. PacTBopbI nosimmMepos
4.1. CoiicTBa pacTBOPOB MOJUMEPOB KaK TEPMOJMHAMHYECKH PAaBHOBECHBIX CUCTEM

TepMOJII/IHaMI/IKa pacTBOPOB MOJUMEPOB: UBMCHCHUC SHTAJIIBIIMKW W SHTPOIIUU IMPU NEPEXOIC
nojmmepa B pacTBOpP, HEUACAIBHOCTb PACTBOPOB IMOJIMMEPOB, KPUTUUCCKUC TCMIICPATYPbl CMCIICHUA
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nojauMmepa u pactBoputensa. Knaccuueckas Teopusi pactBopoB noiaumepoB ®dyopu - Xarruuca. Bropoii
BUPHATBHBIA KO3 (PUIIMEHT U ero CBsA3b CO CBOOOIHOM 3Heprueil. Xopouue, Ioxue u 6-pacTBOPUTEIH.

4.2. OTKJIOHEHUS OT KJIACCUYECKON TEOPUH PacCTBOPOB

HenmpuMeHHMOCTh KJIACCHYECKOW TEOPHUH K OINHCAHWIO CBOWCTB pa30aBIECHHBIX PacTBOPOB
noinuMepoB. [loHATHE HCKIIOYEHHOTO 00beMa M €ro CBA3b ¢ "HaOyxanweMm" W "cxkatuem" TOJMMEPHBIX
KITyOKOB B pacTBOpax.

4.3. ®a30BbIc paBHOBECHS B PACTBOPAX MOJUMEPOB

BnusiHEe  JKeCTKOCTM  MakKpOMOJIEKYJ Ha Ipouecc pasfeneHus (a3, BO3HUKHOBEHHE
KUIKOKPUCTAIUTMYECKON OpraHu3alui MaKpOMOJIEKYIL.

Paznen 5. Metoabl Hcc/IeIOBAHUS BbICOKOMOJIEKYJIAPHBIX COeIMHEHN I
5.1. MeToabl onpeaesieHus: CPETHEUUCTIOBBIX U CPEIHEBECOBBIX MOJICKYJISIPHBIX MacC

ITo koHneBBIM rpynmnam (xumudeckuii ananms, UK-, IMP); mo qaHHBIM OCMOTHYECKOTO JIaBJICHHS;
0 U3MEHEHHMIO TEeMIEepaTypbl KUNEHHs (30YJIMOCKONHUSA) M KPUCTAIUIM3ALUUU (KPUOCKOMHS) PAcTBOPOB.
Onpenenenne MOJEKYJSIPHOIO Beca Ha OCHOBE ypaBHeHMs Mapka-XayBuHKa. BblunciieHne cermeHra
Kyna, BTOporo BupHanbHOro Ko3(ppuuUeHTa M mapameTpa B3auMOJEHCTBUS IOJIUMEP-PACTBOPUTEID.
CseTopaccessHHE B pacTBOpax MOJUMMEPOB U €ro NPUMEHEHHUE Ul ONPEACIICHUS MOJIEKYJSPHBIX BECOB.
Omnpenenenre BTOPOTO BUPHUATIBHOTO KOA(PGUIIMEHTA U CPETHETO pajnyca HHepIHuH Kiyoka. Anann3z MMP
U OIpeNeNIeHUs] MOJIEKYJISIpHOro Beca nojumepoB. IIpuHuun u Bo3MokHOCTH Merona. [loiaumepHsbie
CETKH M OIPEIeIICHHE UX MMapaMeTPOB 10 HAOyXaHUIO U MEXaHUYECKHM CBOMCTBAM.

5.2. OmnpeneneHue CTENEHH KPUCTAUIMYHOCTH TIOJMMEPOB, TEMIIEPATyphl IUIABICHUS M TEMIIEpaTyphl
CTEKJIOBaHMs

JubdepeHuanbHplii  TepMUYeCKuid  aHamm3, AuddepeHiaibias —CKaHUPYIOMas —KaJIOpUMETPUs,
PEHTT€HOBCKUN aHamM3. TepMOMEXaHMYECKHE UCIIBITAaHUS IOJIMMEPOB, IUJIATOMETpUs, aauadaThyeckas
CKaHUPYIOIIas KaJIOPUMETPHSL.

Pasznen 6. CTpyKTypHBIH aHAJIN3 NI0JIMMEPOB
UK - crieKTpaibHbI aHAIM3 MOIMMEPOB, 0cOOeHHOCTH SIMP-criekTpocKonuu NOJIMMEpPOB B pacTBOpax U

TBepoi (aze. PEHTTeHOCTPYKTYpHBIN U peHTIeHO(a30BbIi aHAIN3 TOJTMMEPOB.
4 O0beM yueOHOH TUCHHMILINHBI

Bceero Cemectp ‘
B yue6Hofi paboThI 2 ceMecTp 3 cemecTp
3F Axag. 3F Axa 3F Axag.
q. 1. 4. q,
OO61mas TpyA0€MKOCTh AUCHIUTIIHBI 8 288 2 72 5 180
KonTakTHas padoTa — ay1uTOpHbIE 425 | 153 1,42 51 | 2,83 102
3aHATHS:
Jlexmun 1,42 51 0,47 17 0,95 34
[Tpaktueckue 3arstus (I13) 2,83 102 0,95 34 1,89 68
CamocrosiTesibHas padoTa 2,75 99 0.58 21 2.17 78
KonTakTHas camocTosTenpHas padora 0,2 0,2
CamocrosTenbHOe U3y4eHue pa3nenos | 2,75 98,8 0.58 208 2.17 78
JICITUTUTAHBI
Konraktnas pabora — 1 0.4 04
[IPOMEKYTOYHAS aTTECTALVs ’ ’
[ToaroroBka K SK3aMeHY 356 35.6
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Bua uToroBoro KOHTpoJIA: 3auer IK3aMeH
Beero Cemectp ‘
B yue6HOM paboThI 2 ceMecTp 3 cemecTp
3 Axan. 3F Axan. 3E Axan.
q. q. q,
O061as TpyA0EMKOCTh AUCHUTIIMHBI 8 216 2 54 5 135
KonTakTHas padoTa — ay1uTOpPHbIE 425 | 11475 | 1.42 | 38.25 | 2.83 | 765
3aHAITHSL:
Jlexum 142 | 38,25 | 0,47 | 12,75 | 0,95 | 255
[TpakTaeckue 3arstus (I13) 2,83 76,5 095 | 255 | 1,89 51
CamocTrosiTejibHas padoTa 2,75 | 74,25 0.58 | 15,65 | 2.17 | 58,6
KonTakTHas camocTosTenpHas pabora 0,15 0,15
CaMocTosTeIbHOE U3YUCHHE pa3aeioB | 2,75 741 0.58 155 2.17 58.6
JICITUTUIAHBI
KonTakTHas pabora — 1 03 03
[IPOMEKYTOYHAS aTTEeCTaLs ’ ’
[ToaroroBka Kk sK3aMeHy 26.7 26.7
By MTOroBOro KOHTpOJIA: 3aver JK3aMeH
5.4 IlpakTuka

AHHOTanusA y4eOHOI1 padoueil mporpaMMsbl
«YueOHasi MNPAKTUKA HAYYHO-HCCJIe0BaTeIbCcKas padoTa (1moJiyueHue NepBUYHbIX HABBIKOB HAYYHO-
HCCJIeI0BATEILCKOM PadoThI)»
1 Heap mMpakTHKH — TMOJYYCHHE OOYYAIOIIMMHUCS TEPBUYHBIX MPO(HECCHOHATBHBIX YMCHHA M HABBIKOB
IyTE€M CaMOCTOSITEIbHOTO TBOPUYECKOTO BHITIOJHEHUS 3a1a4, TOCTABICHHBIX IPOTPAMMOM MPAKTUKH.
2 B pe3yabTaTe NPOX0:KAeHNUsI MPAKTUKU 00Y4AIOIIMIACH TOJIKEeH:

Obaadoams clAenyrOMUMH KOMIETCHIMSIMHE M UHAMKaTopamu ux poctikenus: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7

3name:

— TOPSAOK OpraHU3alluU, IJIAHUPOBAHUS, TPOBEICHUS 1 O0ECTIEYEHUST HAYIHO-UCCIIEA0BATEIbCKUX
paboT ¢ UCIIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;

— TOpSAJOK OpraHu3allud, TUIAHUPOBAaHUSA, TPOBEIACHHS M oOecredeHus 00pa3oBaTeIbHON
NESATETLHOCTH 10 TPOPUITIO U3YyIaeMOM MPOTPaMMbl MAaruCTPaTYPHI.

Ymems:

— OCYIIECTBIATH MOMCK, 00paOOTKy M aHAIM3 HAYYHO-TEXHMUYECKOW HHGPOpMAIHMH MO TpodHIto
PONJEHHON MPaKTUKH, B TOM YHUCIIE ¢ IpUuMeHeHueM Internet-rexnonoruii;

— UCMIOJB30BaTh COBpEMEHHBbIE MPHOOPHI U METOAUKH MO MPOQUII0 MPOTpaMMbl MarucTpatypsbl,
OpPraHU30BBIBATH MTPOBEJCHUE SKCIIEPUMEHTOB U UCTIIBITAHUH, POBOUTH UX 00pabOTKY U aHAIU3UPOBAThH MX
pe3yIbTaTHI,

—  BBIMOJHATH MeJaroruvyeckue (yHKINH, MPOBOIUTH MPAKTHUYECKHE U JIa0OpaTOPHBIC 3aHITHS CO
CTYJICHYECKON ayTUTOpUEH Mo BEIOpAaHHOMY HAIIPaBJICHUIO MTOJATOTOBKH.

Brnaoemw.:

— CHOCOOHOCTBIO M TOTOBHOCTHIO K HMCCIIEAOBATEIHCKOW NEATENBHOCTH MO MPOQHI0 M3ydaeMoit
MPOrpaMMbl MarUCTPATYPHI;

— METOAOJIOTMYECKUMH  TOAXOJaMH K  OpPTraHM3allid  HAyYHO-HCCIIEIOBATEIhCKOW |
00pa3oBaTeNbHON AeSTEIHHOCTH,

— CHOCOOHOCTBIO Ha TMPAKTUKE HCIONb30BaTh YMEHUS M HaBBIKM B OpraHM3allli Hay4dHO-
UCCIIEIOBATEILCKUX M MPOEKTHHIX PaboT;
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— HaBBIKAMU BBICTYIUICHUH TIepe y91eOHON ayTuTOpHEH.
3 Kparkoe coagep:xanue NPpaKTUKHU
[IpakTuka «YueOHas MpakTUKA: MPAKTHKA MO MOJYYCHHIO MEPBUYHBIX NMPO(ECCHOHAIBHBIX YMEHUN U
HaBBIKOB» BKJIFOUACT 3Tallbl 03HAKOMJICHHSI C METOJIOJOTMYECKUMHU OCHOBAMHU U MPAKTUYECKOI'O OCBOCHMS
NPUEMOB OpraHU3alMM, IJIAHUPOBAHUS, NPOBENEHUS W 00eCneueHUs HayYHO-UCCIEI0BATEIbCKOW H
00pa30BaTEeIbHOW  JAEATEIbHOCTH, O3HAaKOMJIEHHS C  JESTElIbHOCTbIO  00pa30BaTeNIbHBIX, Hay4HO-
UCCIIEIOBATEIbCKUX U MPOEKTHBIX OpPraHU3aluii 0 MPOQHITI0 H3y4aeMOM MPOrpaMMbl MaruCTPaTyphl.

KoHkpeTHOe copepikaHue MPAKTUKH ONpEAEsseTcs MHIUBUAYAIbHBIM 3a/laHueM O0y4aroIlerocs c
y4€TOM MHTEPECOB U BO3MOXHOCTEH Kadeapbl HIM OpraHu3aliy, I7ie OHa mpoBoauTcs. HauBHuIyanbHoe
3aJjaHue pa3padaThIBaeTCs MO NPOPHIII0 U3y4aeMON IPOrpaMMbl MarkCTPATyphl ¢ YUETOM TEMbI BBIITYCKHOMN
KBaJTM(PHUKAIMOHHOM pabOoTHI.

«Y4eOHasi NpaKTUKA: MPaKTUKa [0 IOJIYYEHUIO MEPBHUYHBIX HPOPECCHOHAIBHBIX YMEHUH U
HAaBBIKOB)» BKJIKOYAET O3Tallbl O3HAKOMJIEHUS C IPUHIMIIAMHM OPraHU3allU{d HAayYHbIX MCCIEIOBAaHUN U
yueOHO#l paboTh! (pazfensl 1, 2) ¥ 3Tan NPaKTHYECKOTO OCBOEHHS JEATEILHOCTH YUEHOT0-HCCiIe10BaTes
(paznen 3).

Pazpnen 1. Beenenue — nenu u 3agauu npakTuky. OpraHu3alMOHHO-METOIMYECKUE MEPOIIPUSTHUS.

Pasnen 2. 3HaKOMCTBO C oOpraHu3aidedl HayYHO-HCCIIEIOBATEIBCKOM U  00pa3oBaTEIbHOM
NesTeabHOCTH. IIpuHIMIBI, TeXHOJOrHH, (OPMBI M METOABI OPraHM3allMKd HAy4HO-HCCIIE0BATENbCKON
NeSITeIPHOCTH Ha MPUMEpE OpTaHU3alui HAydYHOH paboThl Kadeaps! (MpodiieMHON 1abopaTopuu, HAYIHOM
rpynmnsl, neHtpa). IIpuHuunsl, TexHoioruu, GOpMbl M METOJIbl OOYyYEHHUS CTYACHTOB Ha IpHUMEpe
OopraHu3anu yueOHoi paboTsl Kadenpol.

Paznen 3. BreimonHeHue uHAMBHAyanbHOro 3azaHus. COop, o0paboTka M CHUCTEMaTH3alMs
uHpopMmannonHoro marepuana. Odopmienne ordera. Jlmunoe ydactre 0Oydaromerocss B BBITOJHEHHU
HaY4YHO-UCCIIEJOBATENIbCKON paboThl Kadenpbl.

4 O0beM yueOHOIl NPAKTHKH

O0beM TMCUMTLTHHBI
Bup yuyeoHoii padoTbl Axax | Actp.
3E
4. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 10 360 270
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 2.83 102 76,5
[Tpaktuueckue 3ansatus (I113) 2.83 102 76.5
CamocrosiTesibHas padora 7.17 258 203,5
KonTtakTHas camocrositenpHast pabora 717 0.4 0.3
CamocTosITeNbHOE U3YUEHHE Pa3/IeTIOB JUCIIUILIUMHBI ' 257.6 | 203.2
Bun xoutpoas: 3ader c oueHkoM
AHHoTanus padoueii nporpammsl [Ipon3BoacTBeHHAsI MIPAKTHKA: HAYYHO-HCCJIe0BATEIbCKASA

pabora

1 Heasb npakTuku — GopMUPOBaHNE HEOOXOAUMBIX KOMIETCHIIUNA U UHIUKATOPOB UX JTOCTHXKEHUS
JUTSL OCYIIECTBIICHUSI HAYYHO-MCCIEIOBATEIBCKON JEATSIFHOCTH O HampapiieHuio mnoarorosku 18.04.01
XuMudeckasi TEXHOJIOTHsI, HalIPaBJICHHOM Ha CO3/laHue U Pa3pabOTKy HOBBIX TEOPETHUYECKHUX U MPHUKIAIHBIX
acleKTOB B O0JIaCTHM CHHTE3a IOJMMEpPOB MEAMKO-OMOJIOTMYECKOr0 Ha3HadeHWsT M (WJIK) MOJydeHUus
HU3JeIUi Ha UX OCHOBE.

2 B pe3yJbTaTe NPOX0KACHHUS MPAKTHKU 00YYAKOLIMIICH TOJIKEH:

Obaadoams cneAyOUMME KOMIIETEHITUSIMU U UHAUKatopamu ux goctmwkenus: YK-1.1; YK-4.2; VK-
4.4; TIK-1.1; TIK-1.2; TIK-1.3; [TIK-2.1; [TK-2.2; [TK-2.3; TIK-3.1; TTK-3.2; T1K-3.3; TIK-4.1; T1IK-4.2; T1K-4.3,;
IIK-5.1; T1IK-5.2; TIK-5.3

3HATh:

— TOpSAOK OpraHu3alii, I[JaHUPOBAaHUS, TMPOBEACHUS HAYyYHO-HUCCIENOBATENbCKUX pPaboT ¢
WCIOJIb30BAHUEM TMOCJIETHUX HAyYHO-TEXHMUYECKUX JOCTHXKEHHH B JAaHHOW o00JacTh, a Takxke
YIIpaBJICHUS HAyYHO-UCCIIEI0BATEILCKONU PabOoTOM;

— TEeOpeTHYECKHe MOJIOKEHHUs, COBpEMEHHbIC TEHACHIIMU U TPOOJIEMBI B 00JIaCTH CUHTE3a M TPUMEHEHUS
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MOJMMEPOB, B TOM YHCIIE B MEAUKO-OMOIOTHYECKOTO Ha3HAYCHU S,
TpeOOBaHUS K IPEACTABICHUIO PE3Y/IbTaTOB HAYYHOI'O UCCIIEIOBAaHMS B BUJIE HAYYHOT'O OTYETa, CTAThU
WK JOKJIa/1a.

yMeThb:
CaMOCTOSITENTHO OCYIIECTBIISITh HAIPABICHHBIM IOUCK MNEPCHEKTHBHBIX HANpPABICHUNA HAayYHBIX
UCCIIeIOBAaHM, OOOCHOBBIBATh aAKTYaJIbHOCTb, TEOPETHYECKYI0O M MPAKTHYECKYIO 3HAYUMOCTb
npoOeMbl, TPOBOIUTH SKCHEPHUMEHTAIbHBIE HCCIEIOBAaHHSA, CAMOCTOSATENFHO aHAJIM3UPOBATh U
MHTEPIPETHPOBATH NOJTYYCHHBIC PE3YIIbTATHI;
OCYIIECTBIISAITh TIOMCK, OOpabOTKy ¥ aHaIW3 HAyYHO-TEXHHMYECKOH HH(GOpPMALUN IO MPOQIIIIO
BBITIOJIHSIEMOW pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;
paboTaTh Ha COBpPEMEHHBIX MPUOOPAX, OPraHU3OBHIBATH IPOBEICHUE HKCIIEPUMEHTOB U HCIBITAHHA,
MIPOBOJIUTH UX 00pabOTKY M aHAJIM3UPOBATH PE3YJIbTATHI;
pa3pabaThIBaTh IJIAHBI ¥ IPOTPAMMBI IPOBEICHUS HAYYHBIX HCCIIEAOBaHUH.

BJIAJETh:

— METOJ0JIOTHEH MPOBEACHUS HAYyYHO-HUCCIIEA0BATEIbCKUX padoT;
— HaBbIKAaMM IIPOBEJCHUS CaMOCTOSATEJIBHOM HayyHO-HCCIIEN0BATEIbCKOW pabOThl U BCECTOPOHHETO
aHaJIM3a [TOJIyYECHHBIX HAyYHBIX PE3YyJIbTAaTOB;
— CIIOCOOHOCTBIO pelIaTh MOCTABICHHBIE 33a4i U (OPMYIUPOBATH UX, UCTIONB3Ysl YMEHHS U HABBIKH B
OpraHM3alKi Hay4YHO-HCCIIEA0BAaTENbCKUX U TEXHOJIOTHUECKUX padoT;

— HaBBIKaMH KPUTHYCCKOI'O aHaJInu3a

3 KpaTrkoe coaep:kanue NpakTuKH

Hay‘IHO-TeXHquCKOﬁ
HUHTCpHpCTAllUN PE3YJIbTATOB IIPOBCACHHBIX HAYYHO-UCCICAOBATCIIBCKUX pa60T.

Pazgen 1. Boi0op U akTyaau3anusi TeMbl HAYYHOI'0 HCCIeJOBAHUSA
Bri0op TeMBl HaydHO-MCCIIEAOBATENBCKOM pabOTHl M COCTaBICHHE €€ mporpammbl. OnpenencHue
3aJa4 Hay4HO-HMCCIIEJ0BATEIbCKOM paboThl C IPUBJICUCHUEM aHAIN3a JAHHBIX HAYYHOU JIUTEpaTyphsl. Bei6op
METOJI0JIOTUN IIPOBEJEHHSI HAyYHO-UCCIIEA0BATEIbCKOM pabOoThl. BhINOMHEHNE TEPBUYHBIX SKCIIEPUMEHTOB

C TENBIO TTPOBEPKHU 0OIIEH KOHIEIIIUHA PaOOTHI.

JINTEPAaTypPhL JJIA

KOPPEKTHOM

Pa3nen 2. BoimosiHenue Hay‘lHO-I/ICCJ'Ie)IOBaTeJILCKOﬁ paﬁoTbl (3KCHepI/IMeHTaJ1bHaﬂ pa60Ta n

HHTepHpeTanus NoJy4eHHbIX pPe3yJIbTATOB)

BrimonHeHne Hay4yHO-HMCCIIEIOBATEeIbCKOH pabOTBl C YYeTOM €€ NpOoTrpaMMbl, IeNd H 3aaad:
IPOBE/IEHUE COOTBETCTBYIOIINX SKCIIEPUMEHTOB, MHTEPIIPETALIUS ITOJTy4YE€HHBIX PE3yIbTaTOB.
Paznen 3. BbinmosiHeHHe Hay4YHO-HCC/IEI0BATENbCKOH PpPadoThl (00001IeHHE TOJYYEeHHBIX

pe3yJbTaToB u (OPMYJTHPOBAHNME BHIBO0B)

[IpoBeneHne Hay4dHO-UCCIEAOBATEIBLCKOM PabOTHI C y4ETOM €€ IpOorpamMMbl, IeJied W 3aaad, st
JOTIOTHEHUS PE3yIbTaTOB, MOJYUYEHHBIX B pazjene 2, 0000meHus u GopMynupoBaHUs BBIBOIOB.

Pa3znen 4. OTyer Mo HAYYHO-UCCIIEI0BATENbCKOMH padoTe

IlogroToBka ot4eTa B YCTaHOBHeHHOﬁ HAaYYHBIM PYKOBOIUTCIIEM (bopMe: AOKJIaga, NMpC3CHTAllUH,

MUCBMEHHOTO 0TYETa M0 HayYHO-HCCIIeI0BaTeNIbCcKON padoTe.

4 O0beM NPAKTUKH

B B actponom.
. B akanem.
Bunpt yueOHOI pabOThI 3a4ETHBIX yacax
qacax
eIMHUIIAX
Oo6masi TpyA0eMKOCTh TUCIHHIJIHHBI 0 43 1548 1161
Y4eOHOMY ILIAHY
AYIUTOpPHBIE 3aHATHUS: 18.9 680 510
KonTakTHas paboTa ¢ npemnojiaBaTeiem 18.9 680 510
CamocrositesbHas padora (CP): 23.1 832 624
CamocTosiTeThbHOE OCBOCHHE 3HAHUH, YMEHHI 23.1 832 624
Y HaBBIKOB 110 iporpamme HHP
Bua KOHTpOJIA: 3a4eT ¢ OLEeHKOM 1 36 27
(1, 2, 3 cemecTpsnl), 3K3aMeH (4 cemecTp)
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1 cemecTp
OO6mas TpyA0eMKOCTh B CeMecTpe 6 216 162
AyIUTOPHBIE 3aHATHS: 2,83 102 76,5
KoHnTtakTHas paboTa ¢ nmpernojaBaTeiemM 2,83 102 76,5
CamocrositesbHas padora (CP): 3,17 114 85,5
CamocrosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUM 3,17 114 85,5
Y HaBBIKOB 110 nporpamme HUP
Buja kouTpoJisi: 3a4er / 3k3amMeH 3ayeT ¢ OLEHKOM
2 cemecTp
O0uas Tpy10eMKOCTh B ceMecTpe 7 252
AYJAUTOPHBIE 3aHATHSI: 3,77 136 102
KonTakTHas pabora ¢ mpernoiaBaTenemMm 3,77 136 102
CamocrositesbHas padora (CP): 3,23 116 87
CamocTosiTeIbHOE OCBOCHHE 3HAHUH, YMEHHM 3,23 116 87
Y HaBBIKOB 110 nporpamme HP
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer ¢ OLEHKOM
3 cemecTp
O0uas TPy10eMKOCTh B ceMecTpe 9 324 243
AyIMTOpHBIE 3AHATHS: 4,72 170 127,5
KonrakTHas pabora ¢ mpenoaBareiem 472 170 127,5
CamocrositesbHas padora (CP): 4,28 154 115,5
CamocTosiTeTbHOE OCBOCHHUE 3HAHUHM, YMEHUIM 4,28 154 115,5
Y HaBBIKOB Mo nporpamme HUP
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer ¢ OLEHKOI
4 cemecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 21 756 567
AyIMTOpHBIE 3aHATHS: 7,55 272 204
KoHTtakTHas paboTa ¢ nmpernojgaBaTeiemM 7,55 272 204
CamocrosTeannasi padora (CP): 12,45 448 336
CamocTrosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUM 12,45 448 336
Y HaBBIKOB 110 nporpamme HP
Bupa koHTpoOJISi: 3a4eT / IK3aMeH Ix3ameH (36)

5.5 TocyrapcTBeHHAS UTOrOBA ATTECTANMSA: BLIMOJHEHNE U 3AIIMTA BLINYCKHOM
KBAJNGUKANMOHHONM padoThl (MU Apyroe pacuupenue u3 coorsercresywinero ®rrocC BO)

1 Heap rocyrapcTBeHHOH HWTOrOBOH aTTECTALMHU: BbINOJHEHUS! M 3alUUThl BBIIYCKHOM
KBAJTH(HUKAIMOHHON padoThl (WM Apyroe pacmmpenue u3 coorBercrBywmero ®Ir'oC BO) -
BBISIBIEHUE YPOBHS TEOPETUUECKOM M MPAKTHUYECKOW MOATOTOBIEHHOCTH BBIMTYCKHUKA BYy3a K BBITIOJIHEHUIO
npodeccCHOHANIbHBIX 3aJad U COOTBETCTBUS ero noarotoBku tpeboBanHusM OI'OC BO no HampaBieHHio
noarotToBku Ko/l M HauMeHOBaHUe HANIPABJICHUS OJATOTOBKH.

2 B pe3yabTaTe NPOXO:KAEHUS] TOCYIAPCTBEHHOW MTOrOBOH AaTTeCTALMH: BBINOJHEHUA M
3alUThI BBINYCKHON KBAJIH(UKANMOHHON padoThl (MM ApYyroe pacliMpeHue M3 COOTBETCTBYIOLIEIo
®I'OC BO) y cryneHTa nposepsieTcsi c()OPMHPOBAHHHOCTH CJEIYIOIIMX KOMIIETEHLHMH, a TaKiKe
CIeyIOIIUX 3HAHMN, YMEHUl M HaBBIKOB, I03BOJISIIOIIUX OLEHUTHh CTelleHb TOTOBHOCTH
o0yyarommxcs K AajibHelimei npogecCHOHAJBLHOM 1eATeJbHOCTH.

BbInyckHUK, OCBOMBIIMIM  MpOrpaMMy  MarucTparypbl, JOJDKEH 00JaiaTh  CleIyHOIIUMHU
komnerenmusamu: YK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-2.1; VK-2.2; VK-2.3; YK-2.4; VK-2.5;
VK-2.6; YK-2.7; YK-3.1; YK-3.2; YK-3.3; VK-3.4; VK-3.5; VK-3.6; YK-3.7; YK-4.1; YK-4.2; VK-4.3; VK-
4.4; YK-5.1; YK-5.2; YK-5.3; VK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6;
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OIIK-2.7; OIIK-2.8; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8;
OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-3.10; OIIK-3.11; IIK-1.1; IIK-1.2; TIK-1.3; IIK-
2.1; 1IK-2.2; TIK-2.3; T1K-3.1; I1K-3.2; [1K-3.3; [IK-4.1; 11K-4.2; T1K-4.3; I1K-5.1; [1K-5.2; TIK-5.3

3HaTh:

— TNPUHLUUIBI ¥ TOPAJOK IOCTAaHOBKM U (OPMYJIMPOBAHUS 33/7ad HAay4dHBIX MCCIIEJOBAHUI HAa OCHOBE
PE3YJIBTaTOB MOUCKA, 00Pa0OTKH 1 aHAJIN3a HAYYHO-TEXHUYECKON HH(OopMaIny;

—  (M3MKO-XMMHUYECKHE OCHOBBI CHHTE3a IOJUMEPOB MEIUKO-OMOJIOrMYEeCKOro Ha3HA4YEHUs, METOIbl MX
WCCIIE/IOBAHMSI 1 HAIIPaBJICHUS IPUMEHEHUS;

— TMpaBWJAa U HOPSJIOK IMOJrOTOBKM HAyYHO-TEXHHYECKUX OTYETOB, aHAJIMTUYECKUX 0030pOB U CIIPABOK,
TpeOOBaHUsl K IPEACTaBICHHIO PE3YJIbTATOB IPOBEJEHHOIO MCCIIEAOBaHUS B BUJAE HAyyHOIO OTYETa,
CTaThbU WM JI0KJIAJIa;

—  IpHEMBI 3aIIUThl UHTEJUIEKTYaJIbHONH COOCTBEHHOCTH.

Ymern:

— pas3pabarbiBaTh HOBbIE TEXHUYECKHE M TEXHOJIOTMUYECKHE PELIEHUS Ha OCHOBE PE3yJbTaTOB HAy4HBIX
HCCIICIOBAHMIA;

— co37aBaTb TEOPETHYECKHE MOJIEIM TEXHOJIOIMYECKUX IPOLECCOB, IO3BOJSIOIMX MPOrHO3HMPOBATH
TEXHOJIOTUYECKHE IapaMeTpbl, XapaKTEPUCTHKU almapaTypbl U CBONCTBA IIOJy4YaeMbIX BEIIECTB,
MaTepuaioB U U3/eNni;

—  pa3pabarsiBaTh MPOrPaMMBI U BBITIOJIHATH HAYYHBIE UCCIEAOBAHMS, 00pabOTKY M aHATIN3 MX Pe3yJIbTaTOB,
(OpMyIUpPOBATH BHIBOABI U PEKOMEH/IALINH;

—  KOOPAMHHUPOBATH PabOTHI IO COMPOBOKACHUIO PEATT3AINHU PE3YIIbTATOB pabOTHI B IPOU3BOJICTBE;

Baagern:

— METOAOJIOTMEH W METOJIMKON aHalu3a, CHUHTE3a M ONTUMM3AlMU IPOLIECCOB OOECIEUEHUs KauecTBa
UCTIBITAaHUH, CepTU(PUKALUU TPOAYKIMU C IPUMEHEHUEM POOJIEMHO-OPUEHTUPOBAHHBIX METO/IOB;

— HaBbIKaMH pabOTBl B KOJUICKTHBE, IUIAHUPOBAHMS M OpPraHM3AllMM KOJUIGKTUBHBIX HAYYHBIX
HCCIICIOBAHMI;

—  CIIOCOOHOCTBIO PEIIaTh MOCTABJICHHBIC 3a/la4, UCIIONb3ys YMEHUS M HABBIKM B OpraHM3allid HAy4HO-
UCCJIEI0BATENIbCKUX U TEXHOJIIOTHUECKUX paloT.

3 Kparkoe cogep:kaHHe rocyiapcTBeHHOWH HTOrOBOii aTTeCTAlMU: BbLINMOJHEHHUS U 3aLIUTHI
BbINIYCKHOH KBAJIH(UKANMOHHOH padoThl (WM Apyroe pacmmpeHue u3 coorsercrsywmero ®I'OC
BO)

I'ocynapcTBeHHass UTOroBas arrecTalus: BellonHeHne, MOArOTOBKA K MPOLEAYPE 3aIUTHI U 3aIIUTa
BBIMYCKHON KBaJMM(UKAIIMOHHOW paboThl MpoxoauT B 4 cemecTpe Ha 0as3e 3HAHWI, YMEHHIl M HaBBIKOB,
MIOJIyYEHHBIX CTYACHTAMM IIPH U3y4EHUH AUCUUIUIMH HampasieHus 18.04.01 Xumuyeckasi TeXHOJIOITHA U
POXOXKACHUS MTPAKTHUK.

I'ocynapcTBeHHass UTOrOBasi aTTECTAllMs: BBINOJIHEHUE M 3alllUTa BBITYCKHOW KBaJTU(UKAIIMOHHON
pabotel (unu aApyroe pacmupenue u3 coorBerctByromero ®I'OC BO) mpoBoautcs rocyaapcTBEHHOM
SK3aMEHALIMOHHON KOMUCCHUEH.

Kontpons ypoBHA CHOPMHUPOBAHHOCTH KOMIETEHIIMKA OOydYalOIMMUXCs, MPUOOPETEHHBIX TMpU
ocsoeHnu OOII, ocymiecTBiseTCsl MyTeM MPOBEAEHUS 3alMThl BBIMTYCKHON KBaTM(PHUKAIMOHHON pabOThI
(BKP) u npucBoeHus KBaTM(PUKALIUU «MarucTp.

4 O0beM rocyJapCcTBEHHOHl HWTOIOBOH AaTTeCTALIMM: BBINOJHEHHUS] M 3alMTHhl BbINYCKHOMH
KBAJIU(PUKALUOHHOH padoThl (WM Apyroe pacmmpenue u3 coorsercreywuero ®I'OC BO)

IIporpamMma OTHOCHUTCS K 00s3aTeNbHON 4YacTH ydyeOHoro ImiaHa, Kk Omoky 3 «l'ocymapcTBeHHas
utoroBas arrecranus» (b3.01) u paccunrana Ha cocpelIOTOYCHHOE MPOXOXkIeHue B 4 cemectpe (2 Kypc)
oO0yuenus B oobeme 324 u (9 3ET). [Iporpamma npearnosaraer, 4ro o0ydyarommecss UMEIT TEOPETUYECKYIO
U MPaKTHYECKYI0 MOATOTOBKY B 00JacTM B 00JACTH XMMHMUYECKOH TEXHOJIOIMH IOJIMMEpPOB MEIAMKO-
OMOJIOTHYECKOT0 HA3HAYCHHUSI.

O0neM TUCHUILIMHBI

Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
O01mas TPy10eMKOCTb JMCIHILIHHbI 9 324 243
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KonTakTHasi paboTa — ay1IMTOPHbIE 3aHATHS:

[Ipaktuueckue 3ausarus (113)

CamocrosiTesibHas padoTa 9 324 243

KonrtakTHas camocrositenbHast pabora 0.67 0.5
9

CamocTosITebHOC H3YUYCHHUE Pa3/ICTIOB JUCIIUILUIMHBI 323.33 | 2425

Bua konTpoJs: 3ammura BKP

5.6 ®akyabTaTUBBI
AHHOTANUA
padoueii nporpaMmmel JucuumuinEbl «HayyHas myOaunucTuKa

1. Heab JMCHUIUIMHBI — MOBBIIEHUE OOIIEH U pedyeBOi KylbTyphl CHELHATUCTA, CIIOCOOHOTIO
peanu30BBIBaTh CBOM KOMMYHHUKATHBHBIE MOTPEOHOCTH B COBPEMEHHOM OOINECTBE Ha OCHOBE NMPHUHIIMIIOB
3¢ (eKTUBHOIO OOLIEHUs, KOMMYHUKAaTUBHON 11€J1€COO0PAa3HOCTH, YBaKEHUS K JIPYTUM JIIOAAM, a TaKxke
CIOCOOHOTO TPUMEHSTh COBPEMEHHBbIE KOMMYHHUKATHBHBIE TEXHOJOIWH, B TOM YHCIIE Ha MHOCTPAHHOM
A3bIKE, Ul aKaJIeMUYECKOI0 U MPO(heCcCHOHAIBHOIO B3aUMOICHCTBHS.

2. B pe3yabTare n3y4yeHusi JMCHUILIMHBI 00y4aloUMiics 10 IPOrpaMMe MarucTpaTypsbl
JOJIKEH 001a0amp CIEYIOIUME KOMIIETCHIIMSIMU M HHIUKaTopamu ux jgoctkenus: YK-4 ( VK-
4.1; YK-4.2; YK-4.3).
3namo:
— CYILHOCTh HaY4YHOH MyOJIMLIHUCTHKY, €€ poJib B JOPMUPOBAHUU PEUEBOM KYJIbTYpHI;
— pa3iau4ue YCTHOM M MMCbMEHHON HAay4YHOU peuu;
— KOMITO3UIIMOHHBIE U CTUIIMCTUYECKHE OCOOEHHOCTH HayYHOI'O M HayYHO-IIOMYJIIPHOI'O TEKCTA;
— IpaBUJIa CO3/IaHUS MUCbMEHHBIX U YCTHBIX XKaHPOB HAYYHOI'O CTHIISI PEUH;
— MpaBWia YOKACHUs ONIIOHEHTA B HAYYHOH TUCKYCCHUHU.
Ymemos:
— pa3iaMyaTh TEKCThl COOCTBEHHO-HAYYHOT'O U HAyYHO-TIOMYJISIPHOTO MOJCTHIIEH peuu;
— J1enath OTOOp SI3BIKOBBIX CPENICTB UL oOectieueHus YPPEKTUBHON KOMMYHHUKAIIMH B PO(eCcCHOHATBHOM
cpene;
— TpaHc(hOpMUPOBaTh HAYUHYI0 MH(POPMAIUIO U3 MUCbMEHHOW (POPMBI B YCTHYIO, U3 COOCTBEHHO HAyYHOTO
M3JI0’KEHUS B HAYYHO-TIOIIYJIIPHOE;
— IUcaTh Hay4YHYIO CTAaThlO, PEIICH3UIO U aHAJIMTUYECKHE 0030pHI;

— BBICTYIIATh C JOKJIalaMH, BECTU HAYYHBIC TUCKYCCHUH.
Bnaoemws:

— npuéMaMu paboThl ¢ COBPEMEHHOM HayuyHOH JUTEpaTypoil sl MpoPecCHOHaNbHOIO0 caMo0Opa3oBaHus 1
BEJICHHS HAYYHO-HCCIIEA0BATEIbCKON pabOTHI;

— HaBBIKAMH TIOJITOTOBKM HAYYHBIX MYyOJUKAIMN U aHATTUTUYECKUX 0030pOB ¢ 0OOCHOBAHHBIMH BBIBOJIAMH U
PEKOMEHIallUsIMU;

— METOJIMKAMUA MEXKJIUYHOCTHOTO W JEJOBOT0 OOINEHHS Ha PYCCKOM SI3BIKE C MPUMEHEHHEM SI3BIKOBBIX
dbopM, CpeACcTB U COBPEMEHHBIX KOMMYHHKATUBHBIX TEXHOJIOTUH.

3. Kparkoe conepxanue Q1M CUUIITTHHbBI

Paszoen 1. /lunzeucmuxa nayunozo mekcma.

1.1. CymiHocTh HAYYHOH MYOJMIMCTUKH, €€ POJIb B (OPMUPOBAHUHN PEUCBOM KYJIHTYPHI OYIYIIETO
cnenuanucra. PedeBas KyiabTypa ClIEIMaINCTa, TUIBI PEYEBOM KYJBTYphl. /[Be TOUKM 3peHMsI Ha Ha3BaHHE
muctumineel «Haydnas nmy6munuctuka». M3 uctopun craHoBiieHus HaydHoit Mbiciu B Poccun. Hayka u
ocobast poiib Hay4YHOH KOMMYHUKaIK. OnpeeneHne MOHIATUs «ITyOIUICcTUKay. McTopust myOIMIUCTHKY.
B3aumoBBIrOJTHOE  COTPYIHMYECTBO HAyku M myonuuuctukd. Hayka kak cpema  co3gaHust |
(YHKIMOHUPOBAHUS HAYYHBIX MyOJIMKAIMKA B HAYYHBIX U3aHUSAX U Macc-Meua.

1.2. Tekcr kak peveBoe Npou3BedeHHUE, eAMHUNA 00umeHus. OmnpeneneHne TEKCTa W BUIBI
uHpopMmanuu B Tekcre. CTUIMCTUKA TEKCTOB KaK BO3MOXKHOCTH CO37aBaTh TEKCThl Jyuiie. CrocoOsl
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o0ecrneyeHns LENbHOCTH U CBS3aHHOCTH TEKCTa: BUABI I'PAMMATHYECKOM CBS3M NMPENTIOKEHUH, CBS3b IO
CMBICITY. 3aKOH JBMIKEHHsI MBICIM Ha YPOBHE Pa3HbIX COCTaBHBIX YacTeil Tekcra (ab3arl, (parMeHrt, riasa,
YacTh, 3aKOHYEHHOE Ipou3BeJeHHE). THIbl TEKCTOB MO (PYHKLIMOHAIBHO-CMBICIOBOMY HAa3HAYCHHIO
(OKECTKOTO» U «THOKOro» cmocoboB mocTpoeHus. CrnocoObl JOTHYECKOTO HW3IOXKEHHUS HH(POpMauu
(MHOYKTUBHBIA, JEAYKTUBHBIA, aHaloOrus, CTyneH4artbli). IlepBuuHblE W  BTOPUYHBIE TEKCTHI.
Heo6xoauMocTh cOOIII0ICHUS HOPM JTUTEPATYPHOTO SI3bIKA IIPU COCTABICHUH TEKCTA.

1.3. HayuHblifi CTHJIb peuyd B CHCTeMe PYCCKOro JIMTEPATYpHOro si3bika. MHoroobOpasue
SI3BIKOBBIX CPEACTB AJis epenadyn nupopmarn. OTO0p S3BIKOBBIX CPENCTB A oOecredeHus 3PeKTHBHON
KOMMYHHKAIlUM B OIPENEICHHONW pedeBOW cuTyauud. (DyHKIMOHAIBHBIE CTHIU JIUTEPATYpHOTO SA3bIKA
(Hay4yHBIH, OPUIIHATBEHO-AEIIOBOM, MyOauIucTHIeckuii). OCOOEHHOCTH HAYYHOTO CTHJIS peduH, crenuduka
UCIIOJIb30BAaHUSl DJIEMEHTOB pA3JIUYHBIX S3BIKOBBIX YpPOBHEH B Hay4yHOW peud. JIMHrBUCTHYECKHE
0COOEHHOCTH HAy4YHOIO CTHJIA peud (JIEKCHKO-CIIOBOOOpAa30BaTelIbHAs XapaKTEPUCTHKA, CTaHIAPTHOCTb
MOP(OJIOTHH, TOYHOCTH M OOOOIIEHHOCTh TI'PAaMMATHYECKUX KOHCTPYKLHUH), CIEIHaJbHBIC NpPUEMBl U
peueBble HOPMBI Hay4HbIX paOOT pa3HbIX JKaHPOB. ['paMmaTHueckue NpUeMbl OOecledYeHUs: SICHOCTH
Hay4HOro cTuis. JKaHpbl MUCbBMEHHOW U YCTHOW Hay4YHOU PEYH.

1.4. OcobeHHOCTH YCTHOH M MMCbMEHHOI peun. JIOTHKO-TMHIBUCTHYECKHE OCOOCHHOCTH HAYYIHBIX
TEKCTOB U WX aHAIUTUKO-CUHTETHYECKas nepepadborka. Jlekcnueckue MapKkepbl — IOMOIIHUKY B HallUCAaHUU
cratbu. HerepMuHOIOrHuecKue CTaHJapTU3UPOBaHHbIE eIUHULbI. [lepeuncienre TUIMYHBIX OMIMOOK MpH
COCTaBJICHUM NUCbMEHHOIO HAY4YHOIO TeKcTa (3HAauyeHHEe CJIoBa U JIEKCHYEeCKass COYeTaeMOCTh,
3aMMCTBOBAaHHE B COBPEMEHHOM HAy4YHOM pe€4M; Cilydad HApyLIEHUs IPaMMATHUYECKUX HOpPM: IpaBuia
LIUTUPOBAHUS, TPYIHbIE cClydyau yINoOTpeOJeHHs MpeaJIoroB, BBOAHBIX KOHCTpykumii). IlpaBuna
TpaHchopMalMy Hay4HOH HH(pOpPMALMK U3 YCTHOIO TEKCTA B MUCbMEHHBIN U HA000POT.

1.5. lloaroroBKka HAYYHO-TIONMYJSIPHOTO TeKCTA: KOMIIO3MLMOHHBIE W  CTUJIMCTUYECKUE
0COOEHHOCTH, THUIIMYHbIE OMIMOKU. 3aBHCHMOCTh BbIOOpA S3BIKOBBIX CPEACTB M CTPYKTYphl TEKCTa OT
ueneBoi ayautopuu. [lomynsipusanus ClIOXKHOrO HAy4yHOTO 3HAHUA («HAYUION») U OCHOBHBIE CHOCOOBI
1oJauu Hay4Ho-nomnynspHoi uHpopmauuu B CMU: razersl, xxypHaisl, TO/l, HayuHble creHa-ansl Ha TB,
KaHaJbl Ha Youtube Paano, moakacTel, OHIAHH-KOMMEHTHPOBAHUS COOBITHH, TEKCTHI, HJUTFOCTPAITUH, BHJICO-
U ayauodailiipl, TUIEPCChUIKM Ha Jpyrue UCTOUYHUKU B MHTepHeTe. KOMIO3MIIMOHHBIE U CTHIIMCTHYECKUE
0COOEHHOCTH HAYYHO-TIOMYJIIPHOTO TEKCTA, TUIMHYHBIC OMIMOKH MPH ero coctaBieHUd. OCHOBHBIEC JKaHPHI
HAY4YHO-TIOMYJISIPHBIX TEKCTOB: HOBOCTh, PENOPTaX, HHTEPBbIO, KOJOHKH, IIPECC-PENIN3bI U MOCTHI B OJI0Tax.
PexoMeHamum no cTpykTypupoBaHuio HH(GOpMalKH (3aroI0BOK, JIUJ, IINTAaTa, KOHIIOBKA).

Pa3zoen 2. Ilpasuna no02omoeKku nUCbMeHHOU HAYYHOU PAOOMbL.

2.1. Kanpsl HayyHoro crtuias peun. OOmias XapakTepUCTHKA >XAHPOBBIX MOJCHCTEM HAyYHOIO
CTHJISL peud. SI3BIKOBBIE MapaMeTpbl, Pa3IUyarollfe >KaHpbl HAyyHOM peun (cxema/MoJiellb MOCTPOEHUs,
00BeM TeKcTa, MPUCYTCTBUE aBTOPA B TEKCTE, YBEPEHHOCTb M3JI0KEHUS, COOTHOILIEHUE PE3YIbTAaTOB U X0J1a
UCCIIIOBaHMs, CIIO)KHOCTh SI3bIKa, pa3BOpayMBaHHWE BO BpeMeHH). llpaBwia KoMIlpeccMu Hay4HOU
MH(pOpMallMU: BbIACIEHUE KIIOYEBBIX CJIOB U MPEAJIOKEHUH, oOpasel] paboThl HaJl CO3aHUEM BTOPHUYHBIX
TEKCTOB pa3HOW CTENEeHW KOMIPECCHM: BbIIECICHHUE ITIaBHOW MH(OpMAIUK, BbIIETICHNE OTEM, CYOIOITEM.
Bunel kommpeccun HayyHOro TekcTa. Te3uchl Kak creuuduueckuil xaHp HaydyHoro ctuis. [IpaBuna
COCTaBJIEHUS] U O(OPMIIEHHS MHTErpalbHOrO0 KOHcmekTa. CocTaBleHHME aHHOTAIUM pa3HbIX BUAOB. Buibl
pedeparoB, CTpyKTypa U cojlepkaHue pedepara, KIHUIIE, HCIOIb3yeMble NMPU COCTaBICHUU pedepaTos.
Pabora mo cocraBnenuto pedepara-oo63opa. PenenszupoBanue. CTpykTypa pereH3uu. Mojienb THUIOBOM
pentien3uu. OrieHouHas yacTh perieH3un. Crnenudurka CoOCTaBICHHs aHATUTUYECKOTO 0030pa.

2.2. llpaBui1a HANMMCAHUS HAYYHOH CTATbU. TEXHOJOIHs IMOATOTOBKH HAYYHBIX ITYOJIMKAIIHA:
MOJTOTOBUTENBHBIN ATan (TJ1aH Hay4dHOU MyOJIMKaluu); OCHOBHOM 3Tal (ITOCTaHOBKA IPOOJIEMBI, TUIIOTE3a,
TEOpeTHYecKoe O0OOCHOBAHHUE, SKCIIEPUMEHTANbHASL YacTh, PE3YJIbTaThl MUCCIEA0BAHUA); 3aKIIOUYUTEIbHBIN
sTan (BBIBOJABI M MEPCHEKTUBBI HccienoBaHus). OOmume peKoOMEeHIaluu JUIsl MOATOTOBKHM IyOIMKAIUU
CTaTbl Ha HWHOCTPaHHOM s3bIKE€. BapuaHTBl TEKCTOBOIO NPEJICTaBICHMUsS HAyYHBIX pE3YyJIbTaTOB
(MoHOTpadus, COOPHUK Hay4YHBIX TPYIOB, MaTepHaibl KOH(GEPEHIIUN, PENPUHT, TE3UCHI JOKJIA0B, HAyYHAast
cratbs). CrpykTypa HayuyHoil ctatbu. Odopmienue Hay4yHoil mnyOnukauuu. IIpaBuna odopmienus
OTJENBHBIX YacTed TEKCTOBOro marepuana (odopmieHue OuOIMorpaduu, CHOCOK, COKpAIleHHE CIIOB,
TEKCTOBOTO O(opMiIeHHsT TaOaMIlI M PUCYHKOB, cxeMm). TpeOoBaHHMS K aBTOPCKHUM TEKCTaM OpHUTMHAJIA.
AHanu3 onyOIMKOBaHHBIX CTaTel couckaresnei yuyeHou crerneHu. COOTBETCTBUE TEMATHKU CTaThU HAyYHOU
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crenuanbHocTH. Hayunas HoBu3Ha. llens m miaH coOcTBeHHOW myOnukaruu. OrmpeneneHue Mecta
ony0OnukoBanusi. PazpaboTka rutaHa-mpocriekTa MyONMKaluy ¢ OINpeesieHueM IIeNd, 3ajad, HOBH3HBI U
MPAKTUYECKON 3HAYUMOCTU. AHAIH3 KYPHAJIOB I ONpe/IeIeHHs] MecTa IMyOJUKallUU: BBISIBICHUE SACPHBIX
XKypHaJoB, 3ak0oH bpendopna, nuaexkc uuTupoBanus Xupiia.

Pazoen 3. Kynomypa nayunoit MoHo102u4ecKkoll u OuaiI02uiecKoil peuu.

3.1. IlpaBuia MOATOTOBKH HAYYHOro AOKJIaga. OTIMYMUTEIbHBIE OCOOCHHOCTH 3BYYallCHl pedH.
3aKOHBI COBPEMEHHOI pUTOPUKHU. TpeOoBaHUS K MOATOTOBKE MYOIMYHOTO BBHICTYIUICHHS B 3aBUCHMOCTH OT
nenu BeICTyIUIeHHs. JKaHphl HaydyHOW YCTHOH MOHOJIOTMYECKOH (MH(POPMAIMOHHOW peuM): cOOoOIIeHHeE,
pedepaTtuBHOE COOOIIEHNUE, JIEKIHS, T0KIa1. Pa3HOBUIHOCTH OKIAI0B, 00bEM U COOJIIO/IEHNE PEerjaMeHTa.
Otanbl MOATOTOBKM HAyYHBIX JOKJIAA0B (BBIOOp TeMbl, MOAOOP MaTepUasoB, IUIAH BHICTYIUICHHUS, paboTa
HaJl TEKCTOM, O(opMJIeHHE MAaTepuaioB JJsl YCTHOTO MpPEICTABICHHS, TMOATOTOBKAa K BBICTYIUICHHIO).
OcHoBHbIE OIIMOKK MpH HANMKMCAHWUU JOKJIAJOB HAa HayuHyl KoH(pepeHuuto. [IpaBuia BBICTYIICHHH C
Ipe3eHTaIMel Ha 3aliTe KBaTH(PUKAIIMOHHBIX PA0OT M HAyYHBIX KOH(EPEHIHUIX.

3.2. OcHoBHbIe TPeOOBaHMS K BeACHUI0O HAYYHOU JUCKYyccHMH. JKaHpbl AUMAIOrMYyecKOd yCTHOM
HAY4YHOH peun: npecc-KOH(EepeHIHs KaK OJUH W3 CIIOCOOOB MONydeHHs MH(popMalnuu, HaydHas Oecena,
HayyHas auckyccusi. OCOOEHHOCTH akaJeMHuecKoro aThkera. O mpupoje MOUIMHHOTO (IIPOJYKTHBHOIO)
cnopa. Kynprypa crnopa/auckyccuu: ompeAeNieHHe IpeaMeTa  CIopa, IOBEIEHHE IOJIEMHUCTOB,
YBa)XXUTEIbHOE OTHOIIEHHE K ommoHeHTy. [IpaBuna yOexxeHus OnmoHeHTa: YOeKIeHHe U apryMeHTalus,
OCHOBHBIE BU/Ibl apTyMEHTOB, CTPYKTYpa J0Ka3aTeJIbCTBA, MOJIEMUUECKUE IIPUEMBI, HCKYCCTBO OTBEYaTh Ha
BONpOChl. OCHOBHBIE CTPaTeTMM M TAKTUKU BEJCHMS HayyHbIX AUCKyccuid. [loaroroBka x nuckyccuu u
pedeBoe NOBEIEHUE KaXA0I0 yYaCTHHUKA.

4. O0beM yueOHOi JMCHHIJIMHBI

Buo yueonoii pabomut Qbwem aucuunIMHEL
3E Axan. 4. Actp. u.
O0mass TpPya0eMKOCTh JMCHMILIMHBI 10 Yy4eOHOMY 3 108 81
TUIAHY
KonraktHas padora (KP): 0,94 34,2 25,5
Jlextuu (JIek) 0,47 17 12,75
[TpakTiueckue 3anstus (I13) 0,47 17 12,75
CamocrosTesannasi padora (CP): 2,06 73,8 55,5
CamocTosTenbHOE H3YYCHUE Pa3/IeNIOB TUCIIUILIHHEI 73,8 55,35
2,06
KonTakTHas camocTosTensHas paboTa 0,2 0,15
Buja kourpoJs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«HayuyHasi my0JIMIIHCTHKA)

1. Heap OMCUMIUIMHBI — TIOBBIIMICHHE OOIIEH U PEUYEeBOM KYIbTYpPHl CHEIUATUCTA, CIIOCOOHOTO
peann30BbIBaTh CBOM KOMMYHUKATHBHBIE MOTPEOHOCTH B COBPEMEHHOM OOIIECTBE HAa OCHOBE
NpUHIMIOB 3 (EKTUBHOrO OOLICHHS,, KOMMYHUKAaTUBHOM 11€7€CO00pa3HOCTH, YBaXKEHUS K
JPYTUM JIIOJISIM, A TAK)KE CIIOCOOHOTO IPUMEHSTh COBPEMEHHbIE KOMMYHUKAaTHBHbBIE TEXHOJIOTHH,
B TOM 4HCII€ Ha MHOCTPAHHOM S3bIKE, [UI1 AaKaJeMHUYECKOro U MpodeccrnoHaTbHOTO
B3aUMOJICHCTBUS.

2. B pe3yibTaTe H3yyeHUs JMCHUILIMHBI 00y4YaIOUIMIiCS MO MPOrpaMMe MarucTpaTypbl

AOJIZKEeH 001a0amp CIEAYIOIIMMU KOMIIETEHIIMSAMHU U UHAMKaTopaMu ux noctmxenus: YK-4.1; VK-

4.2; YK-4.3

3namp:

— CYUIHOCTh Hay4HO! MyOJIUIMCTUKH, €€ POJib B POPMUPOBAHUU PEUEBON KYIbTYPHI;

— pa3au4Me YCTHOM U MMCbMEHHON HAyYHOU peuu;

— KOMIIO3UIIMOHHBIE U CTHJIMCTUYECKHE OCOOEHHOCTH HAyYHOT'O U HAyYHO-TIOMYJISPHOIO TEKCTA;
— IIpaBUJjia CO3/1aHMS ITMCbMEHHBIX U YCTHBIX KaHPOB HAYYHOI'O CTHJIS PEUH;
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— MpaBwia yOEKACHUs ONIIOHEHTA B HAYYHOH TUCKYCCHUHU.

Ymems:

— pa3iaMyaTh TEKCThl COOCTBEHHO-HAYYHOTO M HAyYHO-TIOMYJISIPHOTO MOJCTHIICH peuu;
— J1enath OTOOp SI3BIKOBBIX CPENICTB JUIA oOecrieueHHus dPPEKTUBHON KOMMYHUKAIIMH B PO(ecCHOHATBHOM
cpee;
— TpaHc(opMUpPOBaTh HAYYHYIO HH(POPMAIMIO U3 TUCHBMEHHON (POPMBI B YCTHYIO, U3 COOCTBEHHO HAYYHOTO
U3JI0KEHUS B HAY4YHO-IIOIYJIIPHOE;
— MHUCaTh HAYYHYIO CTaThIO, PELIEH3UIO U aHATUTUIECKUE 0030PHI;

— BBICTYIIATh C JOKJIadaMH, BECTH HAYYHbIC TUCKYCCHU.
Bnaoemus:

— npuéMaMu pabOTHI ¢ COBPEMEHHOH HAay4HOU IUTEpaTypoil I MpOoPecCHOHATHHOTO CaMO0Opa3oBaHus 1
BEJICHUS HAY4YHO-UCCIIE0BATENILCKOM paboThI;

— HaBBIKAMH MOATOTOBKY HAYYHBIX MyOJIMKALUN U aHATUTUIECKUX 0030pOB ¢ 000CHOBAaHHBIMH BBIBOJIAMH H
PEKOMEHIALUsIMU;

— METOJIMKaMH MEXJIMYHOCTHOTO U JIEJIOBOTO OOIICHHS Ha PYCCKOM SI3bIKE C NMPUMEHEHHUEM SI3BIKOBBIX
(bopM, CPEICTB U COBPEMEHHBIX KOMMYHUKATUBHBIX TEXHOJIOTUH.

3. KpaTkoe coaep:kanue JUCHUIINHBI

Paszoen 1. /lunzeucmuxa nayunozo mekcma.

1.1. CymiHocTh HAYYHOM MYOJMUIMCTUKH, €€ POJIb B POPMUPOBAHUU PEUCBOM KYJIBTYPHI OYIyIIETO
cnenuanucra. PedeBas KyiabTypa CIIELIMAIUCTa, TUIIBI PEYEBOM KYJBTYpHI. [[Be TOUKM 3peHHs Ha Ha3BaHUE
mucuuruHbel «Hay4unas nmyOnmumuctuka». M3 uctopun craHoBieHus HaydHO# Mbiciu B Poccuu. Hayka u
oco0asi poiib Hay4YHOM KOMMYHUKaluu. OnpeneneHne MOHITUs «I1yOauiucTuka». Mcropus myOIMuuCTHKY.
B3anMOBBITOZIHOE  COTPpYTHMYECTBO Haykh | nyonuoucTukd. Hayka kak cpega  co3iaHusi |
(YHKLMOHUPOBAHUS HAyUHBIX IMyOJIMKAlMHA B HAYYHBIX U3AaHUSAX U Macc-Me/ua.

1.2. TekcT kak peveBoe Npou3BedeHHUEe, eAMHUNA 00meHHs. OmnpeneneHne TEKCTa U BUIBI
uHpopmauuu B Tekcre. CTUIMCTHKAa TEKCTOB KaK BO3MOXKHOCTb CO3/7aBaTh TEKCThl Jiyumie. CrocoOsbl
o0OecrieyeHus LEIbHOCTH U CBSI3aHHOCTU TEKCTAa: BUJbl IPAMMATUYECKOM CBSI3U IMPENJIOKEHUH, CBSI3b IO
CMBICITy. 3aKOH JBMKEHHSI MBICIM Ha YPOBHE Pa3HbIX COCTaBHBIX yacTell Tekcra (ab3al, ¢parmeHT, riasa,
4yacThb, 3aKOHYEHHOE Ipou3BeAecHHE). Tumbel TEKCTOB 1O (YHKIHMOHAJIbHO-CMBICIIOBOMY HAa3HAYECHUIO
(OKECTKOTO» U «THOKOro» crnocoboB mnocTpoeHus. CrnocoObl JOTrMUECKOro HU3JI0XKEHHUs HH(popMaluu
(MHIyKTUBHBIA, JENYyKTUBHBIM, aHajorusi, cryneHudareli). IlepBuuHble M  BTOPUYHBIE  TEKCTHI.
Heo6xoauMocTh co0III0/IeHHSI HOPM JIMTEPATYPHOTO A3bIKa IPU COCTABICHUH TEKCTA.

1.3. HayuHblii cTHJIb peYd B CHCTeMe PYCCKOro JIMTepaTypHOro ssbika. MHorooOpasue
S3BIKOBBIX CPEJICTB s nepenaun nHpopmanuu. OT60p A3BIKOBBIX CPEJCTB JUIs obecnedeHus 3P PeKTUBHOM
KOMMYHUKAI[UM B OIIPEAEIICHHON peueBOoM curyaund. DOyHKIHMOHAJIBHBIE CTUJIM JIMTEPATYpHOTO S3bIKA
(HayyHbIH, o(ULIHATBHO-EIOBON, MyOnuuucTHyeckuil). OCOOEHHOCTH HAy4HOTO CTHUJIS peuH, crneuupuka
WCIIOJIb30BAaHUS DJIEMEHTOB pPAa3jWYHBbIX S3BIKOBBIX YPOBHEW B HAy4yHOM pedd. JIMHIBHCTHYECKHE
0COOEHHOCTH HAy4YHOTO CTHJIA peun (JIEKCHKO-CIIOBOOOpa30BaTeNIbHAS XapaKTEPUCTHKA, CTaHAAPTHOCTD
MOp(}OJIOrMH, TOYHOCTh U OOOOIIEHHOCTh I'paMMaTHYECKUX KOHCTPYKIIMI), CIEUaJbHbIE MPUEMbl U
peueBble HOPMBI Hay4yHbIX paOOT pa3HbIX JKAaHPOB. ['paMMaTHuyecKue NpUEMbl OOeCledYeHUs SCHOCTH
Hay4HOro cTuis. JKaHpbl MHCBMEHHOW U YCTHOW Hay4YHOU PEYH.

1.4. Oco0eHHOCTH YCTHOI ¥ MUCbMEHHOM pe4yH. JIOTHKO-TMHIBUCTHYECKHE 0COOEHHOCTH HayUHBIX
TEKCTOB U UX aHAIWTUKO-CUHTETHYECKas nepepadborka. Jlekcnueckue Mapkepbl — MOMOIIHUKY B HalTUCAaHUU
cratbu. HerepMuHOIOTHYECKHE CTaHJApTU3UPOBAHHbIE eIUHHIBI. [lepeunciienre TUIMTMYHBIX OIINOOK MpU
COCTaBJI€HMM NHUCHbMEHHOIO HAY4YHOIO TeKCcTa (3HauyeHHe CJIoBa U JIEKCHYecKass COYeTaeMOCTh,
3aMMCTBOBAaHHE B COBPEMEHHOM HAay4YHOM pe€uM; Cilydad HApyLIEHUs TPpaMMAaTHUYECKUX HOpPM: IpaBuia
HUTUPOBAHUS, TPYIHbIE CIydyau yIOTpeOJeHHs MpeasIoroB, BBOAHBIX KOHCTpykuwmif). IlpaBuna
TpaHchopMalMy Hay4HOH HH(pOpPMAIMK U3 YCTHOTO TEKCTa B MUCbMEHHBIN U HA000POT.

1.5. lloaroroBKka HAYYHO-TIOMYJSIPHOTO TeKCTA: KOMIIO3MLIMOHHBIE U  CTUJIMCTUYECKHE
0COOEHHOCTH, THUIIMYHbIE OMIMOKU. 3aBHCHMOCTH BBIOOpA SI3BIKOBBIX CPEACTB M CTPYKTYphl TEKCTa OT
neneBoi ayautopuu. Ilomynspuzanus ClOXKHOTO HAy4HOTO 3HAaHUSA («HAYUYIOM») U OCHOBHBIE CIOCOOBI
1oJauu Hay4yHo-monynspHoi uHpopmauuu B CMU: razersl, xypHansl, TO/l, HayuHble creHa-ansl Ha TB,
KaHasbl Ha Youtube Paano, moakacTel, OHIAHH-KOMMEHTHPOBAHUS COOBITUHN, TEKCTHI, HILTIOCTPAIIUN, BUJIEO-
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U aynuodailyibl, THIIEPCCHUIKU Ha Apyrue uctouyHuku B MHTepHere. KOMNO3UIIMOHHBIE U CTUITUCTHYECKHE
0COOEHHOCTH HAYYHO-TIOMYJIIPHOTO TEKCTa, TUIMHYHBIC OLIMOKH MPH ero coctaBieHUU. OCHOBHBIE JKaHPHI
HAyYHO-TIOMYJISIPHBIX TEKCTOB: HOBOCTb, PEMOPTAX, HHTEPBbIO, KOJIOHKH, MTPECC-PENIU3bI U MOCTHI B OJI0rax.
PexomeHnammu no CTpyKTYpUpPOBaHUIO HH(POPMAIUH (3ar0JI0BOK, JIH]I, IUTATa, KOHIIOBKA).

Pazoen 2. Ilpasuna no0zomoeku nucbmeHHOll HAYYHOU PadOmbl.

2.1. ’Kanpsl Hay4yHoro ctuis peuyu. OOmas XapaKTEPUCTHKA KAHPOBBIX IOJCHUCTEM HAYyYHOTO
CTWJIA peuu. SI3bIKOBBIE MapaMeTpbl, pa3IMyaloulie XaHpPbl HAy4YHOH peud (cxema/Mojielb MOCTPOCHHS,
00BEM TEKCTa, IPUCYTCTBUE aBTOPA B TEKCTE, YBEPEHHOCTb M3JI0KEHUS, COOTHOILIEHUE PE3YJIBTATOB U X0/1a
UCCIIEIOBAHMSI, CJIOXHOCTh $3bIKa, pa3BOpayMBaHHe BO BpeMmeHH). llpaBuna Kommpeccuu Hay4dHOH
uH(pOpMallMU: BbIJCICHUE KIIOYEBBIX CJIOB U MPEIJIOKEHUN, oOpasell paboThl HaJl CO3aHUEM BTOPHUYHBIX
TEKCTOB Pa3HOW CTENEHW KOMIIPECCHH: BBIJCJICHHE ITABHON MH(OPMAIIUH, BBIACTICHUE MTOITEM, CYyOTIOATEM.
Bunel kommpeccun Hay4dHOro TekcTa. Te3uchl Kak creuuduyeckuil >xaHp HayyHoro ctuiis. [IpaBuna
cocTaBlieHUS] U O()OPMIICHHS MHTErPAIbHOrO KOHCIeKTa. CocTaBleHHE aHHOTAIUK pa3sHBIX BUAOB. Buibl
pedeparoB, CTPYKTypa U coiepkaHue pedepara, KiHIle, HCIOIb3yeMble MPU COCTaBICHUH pedepaTos.
Pabora mo cocraBnenuto pedepara-oo63opa. PenenszupoBanme. CTpykTypa peneH3uu. Mojennb THIOBOH
penien3un. OneHouHas 4acTb perieH3uu. Crnenuduka cocTaBIeHUs aHATUTHYECKOro 0030pa.

2.2. IlpaBuiia HanMcaHUsi HAYYHOHM CTaTbW. TEXHOJIOIMsI MOATOTOBKM HAy4YHBIX IyOJIMKaIlHii:
MOJTOTOBUTENBHBIN ATamn (TJ1aH Hay4YHOU MyOJIMKaIMu); OCHOBHOM 3Tan (IOCTaHOBKA MPOOJIeMbl, TUIIOTE3a,
TEOpeTU4YeCKoe 000CHOBAHME, HKCIIEPUMEHTAJIbHAsl YacTh, PE3yJIbTaThl UCCIIECJOBAHMS); 3aKIOUUTEIbHBIN
9Tan (BBIBOJABI M TMEPCHEKTHUBBI HccienoBaHus). OOIue peKoMeHAaluu Jis MOATOTOBKH IyOJIMKaLuu
CTaTb Ha UWHOCTPAaHHOM s3bIKE€. BapuaHTBl TEKCTOBOrO NPEJICTaBICHUS HAyYHBIX pPE3YyJIbTaTOB
(MoHOTpadusi, COOPHUK HAYYHBIX TPYIOB, MaTepHalbl KOH(GEPEHIIUN, PENPUHT, TE3UCHI JOKJIA0B, HAyYHAas
cratbsi). Crpykrypa Hay4dHou crarbu. OdopmieHue HaydHo myOnumkamuu. [IpaBwia odopmiieHus
OTJICNIbHBIX YacTe TekcToBoro marepuana (odopmieHue Oubnuorpaduu, CHOCOK, COKpallleHHE CIIOB,
TEKCTOBOTO O(opMIIeHHsI TaOIMII W PUCYHKOB, cxeMm). TpeOoBaHHMS K aBTOPCKHUM TEKCTaM OpHTMHAJIA.
AHanu3 onyOJIMKOBaHHBIX CTaTel couckaresneil yueHoii creneHu. COOTBETCTBUE TEMATHKU CTAThU HAYYHOM
cnenuanbHocTH. Hayunas HoBu3Ha. llenp m mman coOctBeHHOW nyOnmkanuu. OmnpenencHUe Mecrta
omyonukoBaHus. Pa3pa®oTka miaHa-TpoCHeKTa MyOJUKallMKd C OMNpEeJesIeHHeM IIeNd, 3a/1ady, HOBU3HBI U
IIPAKTUYECKON 3HAYUMOCTU. AHAIMU3 KYPHAJIOB I ONPE/IEICHUs MeCTa MyOJUKalKU: BbISBICHUE SIAEPHBIX
KypHaJIOB, 3aK0H bpendopaa, nHaekc uutupoBanus Xupiia.

Pa3zoen 3. Kynomypa nayunoii MoHo102u4€eCKOU U OUAI02UYECKOU Peyl.

3.1. [IpaBuia MOATOTOBKM HAY4YHOro J0KJaga. OTIMYUTENbHbIE OCOOCHHOCTH 3BYyYalleld peyH.
3aKOHBI COBPEMEHHOI pUTOPUKHU. TpeOoBaHUS K MOATOTOBKE MYOJINYHOTO BHICTYIUIEHUS B 3aBUCUMOCTH OT
nenu BbICTyIUIeHHs. JKaHpbl HaydyHOW YCTHOH MOHOJIOTMYECKON (MH(POPMAIMOHHOW peuM): cOoOoOIIeHHe,
pedepaTtuBHOE coobIIeHHE, IEKITHS, oK. Pa3HOBUIHOCTH JOKIAI0B, 00HEM U COOJIIOICHHE PETiaMeHTa.
Oransl MOATOTOBKM HAay4YHBIX JOKJIAJ0B (BBIOOp Te€MBI, MOAOOpP MaTepUaloB, IJIaH BBICTYIUIEHUs, paboTa
HaJ TEKCTOM, O(QOpMJIEHHE MaTepuUajoB JUIs YCTHOIO NPEICTaBJICHHS, IMOJITOTOBKAa K BBICTYIUICHHUIO).
OcHOBHBIE OLIMOKM INPH HANMCAHUHU JIOKJIAJ0B Ha HayuyHyl KoH(epeHuuio. [IpaBuna BBICTYIUIEHUH C
Ipe3eHTalMel Ha 3aluTe KBaTM(UKAIIMOHHBIX padOT U HAyYHBIX KOHPEPEHLUSAX.

3.2. OcHOBHBIC TpPeOOBaHNS K BEJICHUI0 HAYYHOH NUCKYCCHHM. JKaHpBI IMalOrMyeckod yCTHOM
HayyHOW peuM: mpecc-KOH(PEpeHLUs Kak OJWH W3 CHOCOOOB IMONydeHHs MHpOpMalMM, HaydHas Oecena,
Hay4Has jauckyccus. OcobeHHOCTH akaneMuueckoro stukera. O mpupoae MOUIMHHOTO (TIPOJYKTUBHOTO)
cnopa. Kynprypa cnopa/muckyccuu: —ompejenieHue IpeAMeTa  Clopa, IOBEACHHE IOJEMHCTOB,
YBKUTEIFHOE OTHOIIEHUE K ONMOHEHTY. [IpaBuia yOexxaeHus ONmoHeHTa: yOexkIeHHe M apryMeHTalus,
OCHOBHBIE BU[Ibl apTyMEHTOB, CTPYKTYpPa JA0Ka3aTelbCTBA, MOJIEMUYECKUE MPUEMBI, HICKYCCTBO OTBEYATh Ha
BONpoChbl. OCHOBHBIE CTPAaTETMM M TAKTUKU BEJACHMs HayyHbIX AUCKyccuid. IloaroroBka k IucKyccuM
pedeBoe MoBeIeHNE KaXA0r0 yUacTHUKA.

4. O6beM yueOHOi TMCHHIJINHBI

O0bpeM TUCHUIINHBI

Buo yueonoii pabomut

3E Axan. 4. Actp. 4.
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O0masi TPyI0eMKOCTh JUCHHIUIMHBI 10 Yy4YeOHOMY 3 108 81

TJIAHY

KonraktHas pa6ora (KP): 0,94 34,2 25,5

Jlextuu (JIek) 0,47 17 12,75

[Tpaktuueckue 3ansatus (I13) 0,47 17 12,75

CamocrosTesansnasi pagora (CP): 2,06 73,8 55,5

CamocToATeNbHOE U3YUYCHUE Pa3/IeNIOB TUCIUIUIMHEI 73,8 55,35
2,06

KoHTakTHas camocTosTenbHas pabota 0,2 0,15

Bua koHTpoJs: 3auér
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