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1 OBIIUE IMOJIOKEHU S

1.1 OcHoBHass mnpodeccuoHa/ibHAsE o0pa3oBaTejbHasi TMPorpaMMa BbICIIET0
o0pa3oBaHusi — NPpOrpaMMa MOATOTOBKHM MATHCTPOB (Jajiee — MPOrpaMMa MarucTpartyphl,
OOIl marucrpatypbl), peanuzyemas (eaepalbHbIM  TOCYAapPCTBEHHBIM  OFOJKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TeXHOJIOTM4ecKuil yHuBepcuter umeHu [I.M1. MenneneeBa» B COOTBETCTBUHU C (peliepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM BBICHIETO O0pa3oOBaHUS — Marucrparypa Io
HanpapieHuto noArotoBku 18.04.01 Xumwuueckasi TeXHOJIOIMsI, MarucTepckas Mnporpamma
«XuMHYecKAss  TEeXHOJIOIrMs  NOJMMEPOB  MeIMKO-OHOJO0rHYecKOro  Ha3HAYEHM»,
IpPEICTaBIseT COO0N KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK OOpa30BaHMUS U OPraHU3alMOHHO-
NEarorn4eckux ycJIOBHUM, KOTOpBIM IpeACTaBiI€H B BUJE Y4eOHOro IIaHA, KaJ€HAApHOTrO
ydaeOHoro rpaduka, pabo4ynx mporpamMm JUCHHUIUIMH (MOIYJEH), OIEHOYHBIX U METOJIMYECKHX
MaTepHuasoB, GOPM aTTECTAIUH.

1.2 HopMaTHBHBIe JOKYMEHTbI JAJsl Pa3padoTK¥ NPOrpaMMbl MATHCTPATYpPhI MO
HAINPaBJICHUIO OATOTOBKH COCTABIISAIOT:

— denepanbHbIii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

- [Tpuka3z Mwunobpuayku Poccum ot 07.08.2020 r. Ne 910 «OO6 yTBepKaeHUU
(denepasbHOro TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa BBICHIETO OOPa30BaHUS —
Marucrparypa no HampasiaeHuto noarorosku 18.04.01 Xwmuueckass TexHoJorus (naimee —
OI'OC BO — wmaructparypa no HanpasieHuto mnoarotoBku 18.04.01 Xumwuyeckasi
TEXHOJIOTHS);

- [Mpukaz MunoOpnaykun Poccum ot 05.04.2017 Ne 301 «OG6 yTBepKAeHUU
[Topsinka  opraHu3aluu M OCYIIECTBJIEHUS  OOpa3oBaTeIbHOM  JESATEIBHOCTH IO
o0Opa3oBaTeNbHBIM IPOTpaMMaM  BBICHIETO 00pa3oBaHMs — TMporpamMmaM OakajaBpuara,
IIpOrpaMMaM CIELUAINTETA, IPOrpaMMaM MarucTpaTypsl»,

- [Ipodeccuonanbublit  crangapt  «Crneumanuct B objactu  pa3paboTKy,
CONPOBOXKACHUSI U HUHTErpallMM TEXHOJIOTMYECKHUX IPOLECCOB U MPOM3BOACTB B 00JACTH
OMOTEXHUYECKUX CHUCTEM M TEXHOJOIMI», YTBEp)KICHHBIN mpukazoM MuHHCTEpCTBA Tpylaa U
couuanbHOM 3ammThl Poccuiickoit @enepanuu ot 28.12.2015 Ne 26.014;

— Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxaeHuH [lopsaka npUMeHEeHHs OpraHu3alusMHU, OCYIIECTBISIOIIMMU 00pa30BaTENIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOIO OO0Y4YeHHs, NUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH INpH
peanuzanuu 00pazoBaTEIbHBIX IPOrPAMM) | ;

— Ilpuka3 MuHnucrepctBa Hayku M Bbiciiero oOpazoBaHusi Poccuiickoit ®denepanuu,
MunucrepctBa mnpocBenienus Poccuiickoit ®epepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKON TOArOTOBKE 00yUYaIOUIUXCS;

— Ilonoxenne 00 opraHu3alM | MCIOJIb30BAHUM DJIEKTPOHHOTO OOydYyeHus u
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM MpH peanu3ali 00pa3oBaTeNIbHBIX MPOrpamMM
B (eneparbHOM TOCYIAapCTBEHHOM OIOPKETHOM OOpa30BaTEIbHOM YUYPEKIACHUHM BBICIIETO
oOpa3zoBanus «Poccuiickuil XuMHKO-TeXHOJIOTHYecKuil yHuBepcuteT numenu /1.11. Menneneenay,
npussroe pemenueM YueHoro coBera PXTY um. .M. MenneneeBa ot 27 mapra 2020 r.,
nporokosn Ne 9, BBeneHHoe B JaeiictBue npukazom pekropa PXTY um. M. Menneneesa
ot 27 mapta 2020 . Ne 29 O/1.;

- [lonoxkxeHne O TmpakTUYECKOM TMOArOTOBKE oOydarommxcs B (deaepaabHOM
rOCYyJapCTBEHHOM  OIO/PKETHOM  00pa30BaTEIbHOM — YUPEXKJIEHHHM BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYECKH yHuUBepcuteT umenu .M. Menneneesa», npuHsToe
pemienneM Ydyenoro coBeta PXTY wum. J[.U. MenneneeBa ot 25.11.2020, mpotokon Ne 4,
BBeJIeHO B JeiicTBue npuka3oM pektopa PXTY um. J[.U. Menneneena ot 26.11.2020 Ne 117 O/I.




1.3 O0masi XxapakTepUCTHKA MPOrpaMMbl MAarucTpPaTypbl

Leabio nporpaMMbl MAarucTpaTyphl SBISIETCS CO3/aHUE IS 0OYUYarOIIMXCs yCIOBUM
JUIsE TIpUOOpEeTeHHUsT HEOOXOAUMOIO Ui OCYIIECTBICHUS NPOPECCHOHANBHON IesTeIbHOCTU
YPOBHSI 3HAHUW, YMEHH, HABBIKOB, OIBITA JEATEIBHOCTA M MOJATOTOBKU K 3aIUTE BBITYCKHOM
KBTI (UKAIIMOHHON PabOTHI.

[Tony4yenune oOpa3oBaHHs MO 00pa30BaTEIbHON MPOTpPaMME BBICIIETO OOpa30BaHUS —
porpaMMe MarucTparypbl JOMYCKAaeTcsl TOJBKO B 00pa30BaTENbHON OpraHu3alliyd BBICIIETO
00pa3oBaHus U HAYYHOM OpraHu3anuu (Jajiee — opraHu3aims).

OOyuenue 1o o00pa3oBaTeIbHONW MporpaMMe BBICIIErO OOpa3oBaHHUs — MpOorpaMMme
MarucTpaTypsl B 00pa30BaTeIbHONW OpPraHU3aIMH OCYLIECTBISETCA B OYHOHN (hopme oOyueHwHs.
OO0beM mporpamMmbl MarucTparypbl coctaBisier 120 3aueTHbIX eauHUI] (majnee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI 00yUEeHHUS, TPUMEHIEMBIX 00pPa30BaATEIbHBIX TEXHOJIOTHH, peaTu3aliu
IpOrpaMMbl MarucTpatrypbl C HCIOJIb30BAaHUEM CETeBOM (OPMBI, peau3aluu MPOrpaMMBbl
MarucTpaTypsl 10 HHIUBUAYATILHOMY YUeOHOMY IUIaHYy.

Cpok nony4yeHust 00pa3oBaHus MO MPOTrpaMMe MarucTpaTypsl: 2 rojaa

[lpu peanuzanuu mporpamMmbl Maructparypsl OpraHuzaiysi BIOpaBe MPUMEHSITh HIIEKTPOHHOE
oOydeHue, TUCTaHIIMOHHbBIE 00pa30BaTEIbHBIC TEXHOJIOTUH.

Peanusanuss mporpaMMbl MarucTpaTypsl ¢ TPUMEHEHHEM HCKIIOYHTEIBHO 3JIEKTPOHHOTO
o0y4deHus1, AMCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA HE JOMYCKAEeTCS.

DJNeKTpOHHOE O0ydeHHUe, MTUCTaHIMOHHBIE 00pa30BaTENIbHBIC TEXHOJIOTHH, MPUMEHSEMbIE TPU
00y4eHHU UHBAIHJIOB U JIUI C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbS (Jlajiee - MHBAIUIBI U
mina ¢ OB3), momkHBI mpeaycMaTpuBaTh BO3MOXKHOCTH TNpUEMa-Tiepesadn WHPOpMAlHud B
JOCTYIHBIX JUIsl HUX (opMax.

OOpasoBarenbHasi AEATEIBHOCTh IO TMPOTPaMMe MarkucTpaTypbl OCYIIECTBISIETCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepanuu, €ciid HHOE HE ONPEAENECHO JIOKATbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3AIUH.

CtpykTypa mnporpammbl Maructparypbl (oOs3aTelbHas YacTh; 4acTb, (GopMupyemas
YJ4aCTHUKaMU 00pa30BaTeNIbHBIX OTHOMICHUH; (paKyIbTaTUBBI) BKIIFOUACT CIICTYIONINE OJIOKH:
brok 1 "Mucturmuael (Moayun)";
brnok 2 "IIpaktuka";
bnok 3 "['ocynapcTBeHHas UTOroBast arTecTays'".



CTpykTypa nporpaMmMbl MarucTpaTrypsbl

CrpyKTypa HpOrpaMMbl MATHCTPATYDHI O0OBeM mporpaMMbl MarucTpaTyphl
B 3a4ETHBIX SIMHHUIIAX
bioxk 1 JucuunauHbl (MOTYJIH) 58
brnok 2 [TpakTuka 53
biok 3 ['ocynapcTBeHHAast UTOrOBasi aTTeCTalus 9
O0beM IporpaMMbl MArUCTPATYpPBI 120

B bnok 1 «/lucuumiusel (MOAYIH)» BXOASAT JUCLUIUIMHBL, IPETYCMOTPEHHbIE YyUEOHBIM
miaHoM 18.04.01 Xwumuyeckas TEXHOJIOTHS, Marucrepckas Imporpamme «XuMHUYECKas
TEXHOJIOTUS IOJIMMEPOB MEINKO-OMOIOTHYECKOI0 HAa3HAYEHUS.

B bnok 2 "lIpakTuka" BXoAsT yuyeOHas M IPOM3BOICTBEHHAS IPAKTUKH (J1ajiee BMECTE -
NpakTUKK). TUmsl yaeOHON MPaKTUKH:
03HAKOMUTEIIbHAS TPAKTHKA;

TEXHOJIOTHMYEcKas (MPOEKTHO-TEXHOJIOTHYeCKas) MPaKTHKa;

9KCILTyaTallMOHHAS MTPAKTUKA;

Hay4yHO-UCCIIeI0BaTeNbCcKasi padoTa (10oJy4eHHEe IEPBUYHBIX HaBbIKOB HAYyYHO-
HCCJIEI0BATEIbCKOM paboThI).

TuIbel NpON3BOICTBEHHON NTPAKTHUKU:

TEXHOJIOTH4ecKast (IPOEKTHO-TEXHOJIOTUYECKas) MPAKTUKA;

AKCIUTyaTallMOHHAs [TPAKTHKA;

Hay4YHO-UCCIeI0BaTeNbCcKas paboTa.

B buiok 3 "I'ocynapcTBeHHast UTOroBasi arrecTalus” BXOJAAT:

MOJATOTOBKA K CJaue€ M CJaya TOCyAapCTBEHHOro 3k3ameHa (eciu OpraHuzanus BKIIOYHIIA
roCy/1apCTBEHHBIN IK3aMEH B COCTAB FOCYAAPCTBEHHOM HTOrOBOM aTTECTALIUN);

BBITMIOJTHEHHE, MOJTOTOBKAa K MPOLEAYpE 3alUThl M 3allUTa BBIMYCKHON KBaTH()UKAIMOHHOM
paboThL.

1.4 TpeGoBaHuA K NOCTYNAIOIIEMY

TpeboBaHusi K MOCTyMAOLIEMy OMNPENENAIOTCS (eaepalbHbIM 3aKOHOJATEIILCTBOM B
obOnactu oOpas3oBanus, B ToM uucie [lopsakom mpuema Ha oOydeHue 1o oOpazoBaTEIbHBIM
nporpaMMaM BbICHIETO 00pa3oBaHUs — IPOrpaMMaM MAarucTpaTypbl Ha COOTBETCTBYIOIIMH
y4eOHBIN TO/I.

2 XAPAKTEPUCTHKA TIPO®ECCUOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'UCTPATYPBI

2.1 OOnactpb mnpodeccHoHaNbHOW JAesITenbHOCTH U cdepa npodeccHOHATBHON
JESITEIILHOCTH BBITYCKHUKOB, ocBOUBIIIX OOIT MarucTparypbl, BKIIOYACT:

XUMUYECKOe, XUMHUKO-TEXHOJIOTUYECKOEe TPOU3BOACTBO (B cdepax: MNPOU3BOACTBA
HEOPTaHMYECKUX BEIIECTB; MPOHM3BOJCTBA MPOIYKTOB OCHOBHOTO M TOHKOTO OPTaHHYECKOTO
CUHTE3a; IMPOU3BOJICTBA TMPOIYKTOB TepepaboTku HePTH, raza U TBEPAOTO TOIJIMBA;
MIPOU3BOJICTBA TIOJUMEPHBIX MaTEPHAJIOB, JJAKOB U KPACOK; MIPOU3BOJICTBA SHEPTOHACHIIEHHBIX
MaTepuasoB; MPOMU3BOJCTBA JIEKAPCTBEHHBIX MIPEMapaToB; MPOU3BOJCTBA CTPOUTEIHHBIX
MaTepUajoB,  CTEKJIA,  CTEKIOKPHCTAUIMYECKAX  MaTepuaioB,  (QYHKIHOHATBHOH U
KOHCTPYKIIMOHHON KepaMHUKHU Pa3IMYHOTO Ha3HAUEHUS; IPOU3BOJICTBA XUMUUYECKUX HCTOYHUKOB
TOKa; IPOW3BOJCTBA  3alIUTHO-JICKOPATHBHBIX  ITOKPBITHH; IPOM3BOJCTBA  DJIEMCHTOB
AIIEKTPOHHOH amnmapaTypbl © MOHOKPUCTAIIJIOB; MTPOU3BOCTBA KOMITO3UIITMOHHBIX MaTepUaIoB U
HAaHOKOMITO3UTOB, HAHOBOJIOKHHCTHIX, HAHOCTPYKTYPHUPOBAHHBIX Y HAHOMATEPHUAIOB Pa3TUIHOMN
XUMHUYECKON TIPUPOIBI; MPOU3BOICTBA PEIKUX U PEIKO3EMETbHBIX 2JIEMEHTOB);

CkBo3HBIE BUABI TPO(decCHOHATBLHON MEATeTFHOCTH B MPOMBINUICHHOCTH (B cdepe
OpTaHM3aIH U MPOBEACHUS HAYYHO-HCCIEI0BATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX padoT B
00J1aCTH XMMHYECKOTO ¥ XUMHUKO-TEXHOJIOTHYECKOTO IMPOU3BOJICTBA).




2.2 Tunel 3amad u 3amadud TPO(PECCHOHATBHON NEATEIbHOCTH, K KOTOPBIM TOTOBSITCS
BBIIYCKHUKH B paMkax ocBoeHust OOII maructpartypsr:

- Hay4HO-HCCIIEI0BATEIbCKUH.
2.3 O06bekTamu npodeCCUOHATBHON ASSITENFHOCTU BBITYCKHUKOB, ocBouBIIHX OOIT
MarucTpaTyphbl, WU 00JaCThIO (00JIACTAMHM ) 3HAHUS SBIAIOTCS: QyHIAMEHTAIbHBIC
MCCJICIOBAHMSI B 00JIACTH pa3pabOTKH MOJMMEPHBIX OMOMATEPUAIIOB U HAyYHBIC UCCIICIOBAHMS B
o0JacTy MIaHUPOBAHUS, aHAIHM3a U POCKTUPOBAHUS MPOIIECCOB CHHTE3a OHOMAaTEpUAIOB.

3 CTPYKTYPA IPOI'PAMMbBI MATUCTPATYPBI

Conepxxanne u opraHu3anus oOpas3oBaresbHOro mnporecca npu peannzauuu OOIT
BBICILIEr0 00pa3oBaHusl — MarucrpaTypa no HampasieHHio oarotoBku 18.04.01 Xumuueckasi
TeXHOJIOTHS PETJIAMEHTUPYETCS:

—y4eOHBIM TUIAHOM;

—KaJICHJIapHBIM Y4eOHBIM TpauKom;

—paboYrMu IporpaMMaMH TUCIMILINH (MOIYyIIEi);

—paboyrMu IpOorpaMMamMu MPaKTHK;

—IIPOrpaMMOM IOCY1apCTBEHHOW UTOTOBOM aTTECTALUH;

—(hOoHJaMH OLIEHOYHBIX CPE/ICTB;

—METOJUYECKUMHU YKa3aHUsIMU 110 cooTBeTcTBYIoMIEeH OOII.

3.1 YueOublii ni1an

VYuebubiii mnan OOIl marucTpaTypbl BKJIIOYAeT IEpPEeYeHb AMCLUUIUIMH (MoOIyJei),
IIPAKTUK, AaTTECTALIMOHHBIX MCIBITAHUM IIPOMEXYTOYHOM M TOCYIAPCTBEHHOW HMTOrOBOM
aTTeCTallud O0YYaroLIUXCsl, APYTUX BUJIOB y4eOHOH AEATeNbHOCTH C yKa3aHHEM UX o0beMa B
3aUETHBIX €IUHMIAX, I[I0CJIEOBATEIbHOCTH M paclpenieieHuss M0 nepuoiaMm oOydeHUs;
BbIJIeJIA€TCSl 00BEM KOHTAKTHOW paboThl 00ydaroLIMXCs ¢ MpernoaaBaresieM (10 BUAaM yuyeOHbIX
3aHATHI) M CaMOCTOSITENbHOM pabOThl OOYYaIOIIMXCS B aKaJIEMUYECKHX (ACTPOHOMUYECKHUX )
yacax. s KaxI0oi JUCUMIUIMHBI (MOJYJsl) U MPAKTUKU yKa3bIBaeTcs (opMa MpOMEXYTOUYHOH
aTTeCTaIlly 00YyJaroITuXCsl.

VY4eOHbli M1aH MPECTaBICH B MPUIOKEHUH.

3.2 KanennapHblii yueOHbIH rpaduk

IlocnenoBarenbHOCTh peain3allid NPOrpaMMbl MarucTpaTrypsl IO TOAAM M CEMECTpaM
(BkirOUass TeopeTHYecKoe OOydeHHE, TPAKTHKH, MPOMEXKYTOUHbIE U TOCYIapCTBEHHYIO
UTOTOBYIO aTTECTAI[H, KAHUKYJIbI) IPUBOJIUTCS B KaJeHIApPHOM y4yeOHOM rpaduke.

Kanennaphslii yueOHbIN rpad vk npeacTaBieH B NPUIOKEHHUH.

3.3 PaGouue nporpamMmsl JMCHHUIJIMH (MOYJ1€ei)

B OOII wmaructparypsl B HpUIIOKEHUU NPEICTaBIECHbI Bce pabouue MNporpamMmbl
JUCLHUIUIMH (MOAYyJIEH).

3.4 Padoune mporpaMMsbl NPaKTHK

OOII maructpatypsl peycMaTpUBaeT AOCTATOUHBIN 7151 (POPMHUPOBAHHUS, 3aKPETUICHUS
Y Pa3BUTHUS MPAKTUYECKUX HABBIKOB U KOMIETEHUUN 00beM npakTuku. [IpakTuka npeacrapuser
coOoi BMJ y4yeOHBIX 3aHATHI, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MPO(HECCHOHAIBHO-
MPAKTUYECKYI0 TMOATOTOBKY oOywatomuxcsa. [lpakTuka 3akpemiseT 3HAHUS W yMEHUS,
npuoOperaemMble  OOyYalOUMMHCA B pE3yJlbTaTe OCBOEHHS  TEOPETHMYECKHMX  KYpCOB,
BbIpa0aThIBaeT MPAKTUYECKUE HABBIKM M CIIOCOOCTBYET KOMIUIEKCHOMY (HOPMHUPOBAHUIO
YHUBEPCAJIBHBIX, 001IeNpo(ecCHOHANBHBIX, TPOPECCHOHATBHBIX KOMIIETEHIIUH 00y4Yaromuxcs.
[TporpaMMbl IpakTUK NPUBEACHBI B IPUIOKEHUH.

ITpu peannzanuu OOII MarucTpaTypsl IpeyCMaTpUBAIOTCA CIEYIOIINE BUJIbI IPAKTUK:

- YyeOHasg mpakTUKa: HaydHO-HCCIeAoBaTenbcKas paldoTa (MoJiydeHHE MEepBUYHBIX
HaBBIKOB HAYYHO-HCCIIEI0BATENILCKOM paboThI)

- [IpousBoacTBEHHAs MPAKTHKA: HAYYHO-UCCIIEJ0BaTeNbCKas paboTa



3.4.1 YyeOHas NpaKkTHKA: HAYYHO-HUCC/IeI0BATEIbCKasI padoTa

Tun mpakTHKU: HaydyHO-HMCCIENOBaTeNbckas paboTa (MOTydeHHe MEPBUYHBIX HABBIKOB
HAyYHO-UCCIIeIOBATEeNIbCKOH paloThl). 3aiayeil NMpakTUKU sBIseTCS (GOPMUPOBAHUE YMEHUH B
MIOCTAaHOBKE LeJIel M 3a/1a4 HAyYHOT'O MCCIEeIOBAHMS; IPHUOOPETEHNE 00YJaIOIMMHCS HAaBBIKOB
paboThl ¢ Hay4YHO-TEXHUYECKOW JTUTEPaTypoil, B TOM YHUCJIE M MATEHTHOH, BKJIOYas moadop,
aHam3 1 (GOPMYITHPOBKY BBIBOJOB, IO TEME UCCIICIOBAHUS; TIOJyYCHUE 3HAHUI U HABBIKOB TIO
METOJIMKE TIOCTAaHOBKE 3KCIIEpUMEHTa B 00J1aCTH MaTepHalloBeAeHUs; ((OPMHUpPOBAHHE YMEHUN B
obnacTu TpeACTaBICHUs, OOpaOOTKM U O(OPMIICHUS TONTYYCHHBIX B XOJ€ JKCIEPHUMEHTA
pE3yNbTaTOB.

[Ipaktuxa ocymectpisercs B PXTY um. [I.1. Menneneesa u (win) Ha NPEAIPUITHSIX, C
KOTOPBIMHU 3aKJIFOYEHBI JIOTOBOPBI O IPAKTUYECKON MOATOTOBKE.

3.4.2 Ilpou3BoACTBEeHHAsI MPAKTHKA: HAYYHO-HCC/Ie0BATeIbCKasi padoTa

Tun npakTuku: Hay4YHO-HCCIEN0BaTENbCKas padoTa.

3azadyell NPaKTUKKU SBIETCA CUCTEMATH3alMsl PE3yJIbTaTOB M COCTaBICHHE OTYETa O
pe3yibTaTax HayYHO-HCCIEI0BATENbCKONH paboThl; MyONUYHAs 3alllMTa pPe3yJIbTaTOB HAay4HO-
UCCIIEI0BATEIbCKON PaOOThI U IMMyOIMKALMsI PE3yIbTaTOB B HAYYHbBIX U3JaHUSX.

[IpaxTuka ocymectsiusiercss B PXTY um. J[.. MenzaeneeBa u (1Win) Ha NPEANPUATHSX, C
KOTOPBIMH 3aKJIFOUYEHBI IOTOBOPHI O MPAKTUYECKOM IMOATOTOBKE.

3.5 IIporpamma rocyaapcrBenHoii ntorosoii arrecrauuu (I'HMA)

[Iporpamma rocynapcTBEHHOW MTOTOBOM aTTecTaluu sBisieTcs: npuioxkenuem kK OOII
MarucTparypsl.

B rocymapcTBeHHYIO HWTOTOBYIO aTTECTAIlMI0 BXOAST BBINOJHEHHE, IOJATOTOBKA K
MpOLEAYype 3aIUTHI U 3aLIUTa BHITYCKHONW KBATU(DUKAIIMOHHON pabOTHI.

3.6 ®ona oueHounbix cpeacts (POC)

®OC cozmaercss B coorBercTBUU ¢ TpedoBanmsimu PI'OC BO pmns arrecranuu
o0yyaroIuxcsi Ha COOTBETCTBUE MX YUEOHBIX JOCTM)KEHUIH TMOATalHBIM TpeOOBaHUSAM
cootBercTByomed OOIl maructpaTypsl JJii IPOBEIACHHS TEKYIIErOo OLICHMBAHMS, a TaKke
npoMeXyTouHoi artectaruu obydaromuxcsd. POC sBiseTcs cOCTaBHOM 4acTbi0 HOPMATHUBHO-
METOJMYECKOro OO0eCHedYeHUs CHUCTEMbl OIEHKM KadecTBa ocBoeHus oOywarommmucs OOII,
BxoauT B coctaB OOII maructparypsl.

OOC — KOMIUIEKT METOJINYECKIX MaTepHUaIoB, HOPMUPYIOUIUX IPOLEAYPhl OLIEHUBAHUS
pe3yiabTaToB  OOydeHHs, T.e. YCTaHOBJEHUS  COOTBETCTBHMSI  YUEOHBIX  JOCTHXKCHHMH
3alJIaHUPOBAaHHBIM pe3ysbTrataM o0yueHuss u TpeboBaHusM OOIIl maructparypsl, padodmnx
IporpaMM AMCLUUIUINH (MOJyJIei) U IPaKTHK.

®OC chopMupOBaH HAa OCHOBE KJIFOUEBBIX MPUHIUIIOB OL[CHUBAHMUS:

— BAJMJHOCTU: OOBEKTHl OLIEHKH JOJDKHBI COOTBETCTBOBAaTh ITOCTABJIECHHBIM LEJISAM
00y4eHus;

— HaJeXKHOCTU: HCIOJIb30BaHUE €IMHOOOpPA3HBIX CTAaHAAPTOB M KPUTEPUEB [UIf
OILICHUBAHUS JOCTHKCHHIM;

— OOBEKTUBHOCTH: pa3Hble OOyuarommecs JOJDKHBI HMETh paBHbIE BO3MOXXHOCTHU
OoOUThCS ycrexa.

@®OC no nuctuiIrHaM, npaktukam, [ MA npuBeseHsl B IPUIOKEHUU.

WuBanuaaM u n1unaM ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMU 3/I0pOBBS (10 MX 3asBIICHUIO)
IpEeJOCTaBIsAeTCS  BO3MOXKHOCTH 0o0yueHuss mno OOIl  maructparypbl, y4YUTHIBAIOIIEH
OCOOEHHOCTH HX NCHUXO(PU3UYECKOTO Ppa3BUTHS, WHIAUBUAYAIbHBIX BO3MOXKHOCTEH U, MNpHU
HE00X0UMOCTH, oOecreunBaromeil KOPPeKLUUI0 HapyIIEHWH pa3BUTHS U COLMAIBHYIO
aJanTaluio.



4 PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMbI MAT'UCTPATYPbI

COBOKYITHBIN OXXKHJAEMBIH pe3yibTaT o0pa3oBaHus 1O 3aBepiieHuU ocBoeHus OOII
MarucTpaTypbl OMpPENesieTcss MPUOOPETAEMBIMH BBIMTYCKHUKOM KOMIIETEHIIUSMHU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3aga4aMy Mpo(hecCHOHAIBHON eI TEeTbHOCTH.

B pesynasrare ocBoenus OOII
YHUBEpCAJIbHbBIE,

c(hopMHUPOBAHbI
KOMITCTEHIIHH.

MarucTpaTypbl
obmenpodeccuoHanbHble U

y BBIIYCKHHKA JIOJDKHBI OBITh
npodecCuoHabHBIC

Brinycknuk, ocoumnit OOII, nomken 061anate CaeayOmUMU KOMIETECHIIUIMH.

4.1 YHI/IBepcaJILHLIe KOMIICTCHIIUHU BBINTYCKHUKOB U HHAUKATOPLI UX NOCTUKCHUSA

HaunmenoBanue
Kon u HaumeHoBanue Ko n HauMeHOBaHKE HHIMKATOPA
KaTeropuu (rpymibl)
VK noctmxenus YK
YK
VYK-1.1 3naer meroabl aHaiu3a NpoOIEMHBIX
CUTYalluil Ha OCHOBE CHUCTEMHOTO MOAX0/1a;
VK-1.2  VYMmeer  ocCymecTBIATh  IOMCK
BapHaHTOB pelieHus MOCTaBICHHON
poOIeMHOM CUTYyalluu Ha OCHOBE
YK-1 Crocoben | "P yar
JOCTYIMHBIX UCTOYHUKOB MH(OPMALINK;
OCYIIECTBIISATh
. VK-1.3 VYmeer ompenensiTh B paMKax
KPUTHYECKHI  aHamu3
CucremHoe u BHIODAHHOTO  AJIrOpUTMa  BOIPOCH  WIJIH
POOJIEMHBIX N
KPUTHYECKOE . 3a/1a4H, HOJJIeKALINE JabHeNIen
CUTyalldii Ha OCHOBE
MBIIIICHHE paspaboTke;
CUCTEMHOI'0 MOJXO07a,
VYK-1.4 VYwmeer paspabarbiBaTh CTpPaTETHIO
BbIpa0aThIBATh .
o . JOCTUKEHHSI  TMOCTABJICHHOM  LeMM  Kak
CTpATETHIO ICHCTBHIA
MOCTIeIOBATEIbHOCTH ~ IIAroB,  IPEABHIS
PE3yNbTaT KaXJA0Tr0 U3 HUX;
VK-1.5 Bnanmeer cmnocobamMu — peuieHUs
MOCTAaBIEHHBIX  3aJa4, OICHUBAHUS  UX

JOCTOMHCTB 1 HEJOCTATKOB.

Pazpabotka u
peanu3aius MpoeKToB

VK-2. Crocoben
YIIPaBIIATH IPOCKTOM
Ha BCEX dTarax ero
JKM3HEHHOTO IIUKIIa

VK-2.1 3HaeT TeopeTHUECKHE OCHOBBI U
MOHSATUHHBIN annapar ynpaBieHUs
IpOEeKTaMU
VK-2.2 3HaeT 0oCHOBHBIE BUBI H DJIEMEHTEI
IPOEKTOB
VK-2.3 3Haer BaxXHEWIINE MPUHIUIIBI U
METO/bI YIPaBICHUS IPOSKTaMU
VK-2.4 YMmeer ncrnosib30BaTh MOJyYE€HHBIE
3HaHU JUIs pa3pabOTKU U yIIpaBJIeHUS
MPOEKTaMH
VYK-2.5 Ymeer ncnosb30BaTh HHCTPYMEHTHI U
METO/IBI YIIPaBJICHUS IPOCKTaAMHU
VK-2.6 YMmeer aHanU3upoOBaTh U YIPaBIATh
pHYICKaMH, BO3HUKAIOIIUMHU TIPH YIIPABICHUN
MIPOEKTaMH
VK-2.7 Bnaneet crieruaibLHOU
TEPMUHOJIOTHEN YIPaBIEHHsI IPOEKTaMH

Komangnas pabora u
JUJIEPCTBO

VYK-3. Crrocoben
OpraHHU30BBIBATH U

VYK-3.1 3HaeT KOHQIUKTOIOTHYECKHE
acIIeKThl YIPABJICHUS B OPraHU3aINH




PYKOBOJUTH paboTOi
KOMaH/Ibl,
BbIpabaThIBast
KOMaH/IHYIO
CTpaATETHIO IS
JOCTHKCHUS
IIOCTaBJICHHOM LIEJIN

VYK-3.2 3HaeT METOUKH U3YUYECHHUS
COLIMATILHO-TICUXOJIOTHYECKUX SIBJICHUM B
cdepe yrnpaBiIeHUS U CaMOYIIPaBICHUS
JUYHOCTH, TPYIIIbl, OPraHUu3aluu
VK-3.3 YMmeer nnaHupoBaTh U peliaTh
3a/1a4¥ TMYHOCTHOTO U PO(eCCUOHATIBLHOTO
Pa3BUTHS HE TOJIBKO CBOETO, HO U WICHOB
KOJUIEKTHUBA
VYK-3.4 Ymeert ycTaHaBIUBaTh C KOJIJIEraMHU
OTHONICHHUS, XapaKTePU3yIOIIHecs
KOHCTPYKTUBHBIM YPOBHEM OOIICHHS
YK-3.5 Ymeer BoipabaThiBaTh KOMaHIHYIO
CTpPATETHIO ISl TOCTHXKEHUS TIOCTABICHHOM
L[EJIU B pelIeHNnU IpoeCCHOHATBHBIX 3a7a4
VYK-3.6 Bnaneer TeopeTUUECKUMHU U
MPAKTUYECKUMH HaBBIKAMU IIPEIYTPEKICHUS
U pa3penicHHs] BHYTPHINYHOCTHBIX,
TPYIIOBBIX U MEXKYJIbTYPHBIX KOH(IMKTOB
HABbIKAMU YCTAaHOBIICHUS JOBEPUTEILHOTO
KOHTaKTa M JUajiora
VK-3.7 Bnageet ciocOOHOCTSIMH K
KOHCTPYKTUBHOMY OOIIIEHHUIO B KOMaH/IE,
peduiekcHH CBOEro MOBEICHUS U
JTHUJIEPCKUMHU KaueCTBAMHU

KommyHnukanus

npo¢eCcCHOHATBLHOTO

YK-4. Cnocoben
MPUMEHSITh
COBpPEMEHHBIE
KOMMYHHUKATHBHbBIC
TEXHOJIOTUH, B TOM
qHClie Ha
MHOCTPaHHOM(BIX)
SI3bIKe(ax), IS
aKaJIeMUYECKOTO U

B3aUMOJEHCTBHUSI

VYK-4.1 3naer Ha rocyapCTBEHHOM U
MHOCTPAHHOM S3bIKaX KOMMYHHUKATHUBHO
IpUEMIIEMBIE CTHIIH JICIIOBOTO OOIICHUS

VYK-4.2 Ymeer npeacTaBisiTh pe3yibTaThl
aKaJeMUYeCKOl 1 MpodeCCHOHATTEHON
JeSITeIbHOCTH Ha Pa3IMYHBIX MEPOIPUATHSIX,
BKJIIOYasi MEX1yHapOAHbIE

VYK-4.3 Bnaneer MHTErpaTUBHBIMU
YMEHUSMH, HEOOXOAUMBIMHU JJIsl HAITMCAHHUS,
NUCbMEHHOTO TIepeBOJIa U PelaKTUPOBAHUS
pa3IMYHBIX TEKCTOB (pedepaToB, 0630poB,
cTaTeu u T.1.)
VYK-4.4 Bnaneer MHTErpaTUBHBIMU
YMEHUSIMH, HEOOXOAUMBIMH JIJIS

3¢ (EKTUBHOIO y4acTus B aKaJIeMUUECKUX U
podecCHOHANIBHBIX AUCKYCCUSX

MexkynpTypHOE
B3aUMOJCHCTBUE

pa3HooOpa3ue KynbTyp

MEXKYJIBTYPHOTO

VYK-5. Criocoben
aHAIM3UPOBATH U
yLII/ITI)IBaTI)

B IIporiecce

B3aUMOJICUCTBHUA

VK-5.1 3Haer aciekThl MPOSABIECHUS
MEXKYITbTYPHBIX KOH(PIUKTOB
VK-5.2 YMmeer anekBaTHO OOBICHSITE
0COOEHHOCTH MOBEIEHUS U MOTUBAILIUU

JIO/IEN pa3IMYHOTO COUAIBHOTO U
KYJBTYPHOT'O IPOUCXOXKACHUS B MIPOIIECCE
B3aUMOJICHCTBUS C HUMHU, OTTUPASICh Ha
3HaHUS TPUYMH MOSBJICHUS COLUATBHBIX
00BIYaeB M Pa3IMYUNA B TIOBEJICHUH JIFOICH
VK-5.3 Brnaneer HaBbIKaMU CO3JaHUS

HEJMCKPUMHUHAIIMOHHON CPEJIbI

BSaHMOHeﬁCTBHﬂ ITPU BBIITOJHCHHUH




podecCHOHANTBPHBIX 33724

Camoopranu3zanus u
caMopa3BUTHE (B TOM
4yucIie
3/10pOBbECOEPEIKEHNE)

VK-6. Criocoben
OTIPEICIISATh U
pealii30BBIBAThH
MIPHOPHUTETHI
COOCTBEHHOI
IEITEIIbHOCTH U
CII0COOBI €€
COBEpPIIICHCTBOBAHUS
Ha OCHOBE CAMOOILIEHKH

YK-6.1 3naer cymHoCTh podem
OpraHM3allK, U CaMOOpraHU3aluu U
pa3sBUTHSL JMYHOCTH, €€ MIOBEICHUS B

KOJIJICKTHBE B YCIOBUSAX MPO(HECCHOHATEHON
JeSTEIbHOCTH
VYK-6.2 3naer MeTOpI CAMOOPTraHU3aALNU U
pa3BUTHS IMYHOCTH, BEIPAOOTKH
1eJIeNoaraHusi ¥ MOTUBAIIMOHHBIX
YCTAHOBOK, Pa3BUTUSI KOMMYHHUKATUBHBIX
CrocoOHOCTEHN U PO ECCHOHATBHOTO
MIOBEJICHMSI B IpyIIIe
VYK-6.3 Ymeer aHanu3upoBaTh NpoOIEMHbBIE
CUTYyallul Ha OCHOBE CUCTEMHOI0 M101X0/1a,
BbIpa0aThIBATh CTPATETHIO ICHCTBHIA,
UCIIO0JIb30BaTh METO/Ibl TMATHOCTUKU
KOJUJIEKTHBA U CAaMOJIMarHOCTHKH,
CaMOIIO3HAHUS, CAMOPETYJIALUHU U
CaMOBOCITUTaHUS
VK-6.4 Bnaneet conuaibHO-
TICHXOJIOTHYECKUMH TEXHOJIOTUSIMH U
Pa3BUTHS IMYHOCTH, BBICTPAUBAHUS U
pean3alnuy TPaeKTOPUH CaMOPa3BUTHS
VK-6.5 Brnageet ciocobaMu MOTHBAIMH
YWIEHOB KOJIJIEKTUBA K JUYHOCTHOMY U
po¢eCcCHOHATIBHOMY Pa3BUTHIO

4.2 Oo0wmenpodeccHOHATIbHbIE KOMIIETEHIIMM BBIMYCKHUKOB M HMHAUKATOPbI HMX

AOCTHKEHUS
HanmenoBanue
KaTeropuu Kon n Haumenosanue | Koa m HauMeHOBaHUE MHAMKATOPA JOCTHXKEHUS
(rpynmsl) OIIK OIIK
OIIK
OIIK-1.1 3Haer MeTOAOJIOTMYECKHE OCHOBBI
HAy4YHOTO 3HAHUS;
OIIK-1.2. 3Haer TEOPETUYECKHE u
OIIK-1. Criocob6eH | SMIUPHUECKUE METO/IbI UCCIIEI0OBaHMUS;
OpraHU30BbIBATH OIIK-1.3. 3Haer METO/0JIOTHIO
CaMOCTOSITEJIBHYI0 M | TUCCEPTALMOHHOTO UCCIIEIOBaHMS u
KOJUJIEKTUBHYIO MOJITOTOBKH  BBITYCKHOW KBaTM(PUKAIIMOHHOM
Hayusbie Hay4HO- paboThI;
HCCTOIOBAHNS HCCIIEI0BATENbCKYIO OIIK-1.4. VYwmeer wuCHoib30BaThb  METOIbI
1 paspaGoTKH paboty, pazpabaThlBaTh | HAYYHOTO  MCCIEJOBAHUS  NpPU  PELICHUU
IUTAaHBI ¥ TPOTPaMMBI | HAYYHBIX 3a]1a4;
nposeneHuss Hayusbix | OIIK-1.5 YmMmeer ¢bopmynupoBaTh 51
HCCIIEeIOBaHUI U | IIPe/ICTaBIATh pe3yNbTaTh HAy4YHOTO
TEXHUYECKHX UCCIIEIOBaHMS;
pa3paboToK. OIIK-1.6 Bmageer MeTomamMu  HAy4YHOTO
UCCIIEI0BaHMS;
OIIK-1.7 Bnageet npuemamu popMyJIupOBAHUS
OCHOBHBIX KOMIIOHEHTOB HAY4YHOTO
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HUCCIICAOBAHNA W HU3JIOKCHHA HAYYHOIO Tpyda
(BBIMYCKHOM KBaTU()UKAITMOHHOW pabOTHI).

[Tpodeccuonansuas | OIIK-2. Crocoben | OIIK-2.1 3naer TeopHio (U3NKO-XUMHUYECKUX
METOJI0JIOTUS UCIIOJIb30BATh METOJIOB aHaN3a
COBPEMEHHBIE OIIK-2.2 3naeT mpuHIMIBI pabOThl OCHOBHBIX
npuOOpbl U METOAMKH, | MPUOOPOB B  HHCTPYMEHTAIBHBIX METOAAX
OpraHU30BBIBATH XUMHYECKOTO aHaIIn3a
MpOBEJICHUE OIIK-2.3 3HaeT MeETOABI IICJICHAMPABICHHOTO
IKCIIEPUMEHTOB U | cOopa 1 aHAIM3a HAYIHOH JINTEPATYpPhI
WCIIBITAaHUH, OIIK-2.4 YMeer npuMEHATh NPHOOPETCHHBIC
MIPOBOIHTH UX | MPAaKTUYECKUE HABBIKU B MpodeccHoHATbHON
00paboTKy U | JeSTeNIbHOCTH ISl pEIICHUs KOHKPETHBIX 3a/1a4
aHAJIM3UPOBATh ux | OIIK-2.5 VYwmeer aHanu3upoBaTh HAYYHYIO
PE3yNbTaThI JTUTEpaTypy C LEeJIbl0 BBIOOpa HANpaBICHUS
KCCIICIOBAHUS 10 3aJJaHHOM TEME
OIIK-2.6 Bmageer wnneosorueii W CHUCTEMOM
BEIOOpA WHCTPYMEHTATBHBIX METOJIOB
XUMHUYECKOTO aHaiu3a, a TakkKe OICHKOM
BO3MOYXHOCTEH Ka)KJIOTO METO/Ia
OIIK-2.7 Bnaneer METPOJIOTHYESCKIUMU
OCHOBaMH WHCTPYMECHTAIBHBIX METOJIOB
aHaim3a
OIIK-2.8 Bmageer cmnocobamu 00pabOTKH
MOJIYYEHHBIX pE3YyJlbTaTOB M aHalih3a HX C
y4eTOM
HMMEIOIIUXCS TUTEPATyPHBIX JAHHBIX
NuxenepHas u | OIIK-3. Crocoben | OITK-3.1 3Haer coBpeMEHHBIC TEHICHIIMH
TEXHOJIOTHYECKast pa3pabaTbiBaTh HOPMBI | pPa3BUTHSI  COOTBETCTBYIOIIETO  HAIMpPaBIICHUS
MOJITOTOBKA BBIPA0OTKH, XUMHUYECKOH TPOMBIIUICHHOCTH
TEXHOJIOTUYECKHUE OIIK-3.2 3HaeT TEXHOJOTUYECKUE OCHOBBI
HOPMATUBBI Ha PacxXoj | OpraHU3alud  COBPEMCHHBIX XUMHUYECKHIX
MaTepuanos, MIPOU3BOJICTB COOTBETCTBYIOIIETO PO
3arotoBok, TormBa u | OIIK-3.3 3naer coBpeMeHHblE TpeOOBaHUS K
ANEKTPOIHEPTHH, anmapatypHoMy  OGOPMJICHHIO  OCHOBHBIX
KOHTPOJHPOBATH MPOIIECCOB COOTBETCTBYIOMICTO HAIPABJICHUS
napameTpsl XUMHYECKON TMPOMBIIUIEHHOCTH
TEXHOJIOTHYECKOT 0 OIIK-3.4 3HaeT KOHCTPYKLMIO COBPEMEHHOI'O
mpolecca,  BBIOMPATh | TEXHOIOTUYECKOTO o0opynoBaHus
o0opynoBaHue U | COOTBETCTBYIOIIETO MPO(HIIs
TEXHOJIOTHYECKYIO OIIK-3.5 Ymeer cocTaBisTh M aHATU3UPOBATH
OCHACTKY COBpEMEHHBIC TEXHOJIOTUIECKHE CXEMBI
OCHOBHBIX  TPOIIECCOB  COOTBETCTBYIOIIETO
npoduiis, a TakkKe HUX ONTUMHU3UPOBATH H
HaIOJIHATH epeI0BbIM COBPEMEHHBIM
obopynoBaHuEM

OIIK-3.6 Ymeer BbIOMpaTh 000pYAOBAaHUE IS
KOHKPETHBIX TEXHOJOTHYECKUX TIPOIECCOB C
y4€TOM XUMHMYECKMX U (PU3MKO-XUMUYECKUX
CBOWCTB mepepadaThIBaeMbIX MaTEPUATOB

OIIK-3.7 VYmeer HaxoQuTb HECTaHJApTHBIE
pemieHust  3aAad  TEXHOJOTHYECKOTO |
ammapaTypHoro  oQOpMIIEHHS  TIPOLECCOB
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XUMHYECKOH TEXHOJOTUH COOTBETCTBYIOIIETO
npodust

OIIK-3.8 YMmeer KBUTU(DUIIUPOBAHHO
orleHuBaTh 3(P(EKTUBHOCTh pa3padaThIBACMBbIX
U CYHIECTBYIOIIUX XHUMHUKO-TEXHOJIOTHUECKUX

MPOIIECCOB

OIIK-3.9 YmMmeer IIPUMEHSITh B
npodecCuoHAIbHON JeITEeIbHOCTH
COBpPEMEHHBIC TEXHOJIOTHH U 000pyI0BaHNE
OIIK-3.10 Bnaneer COBPEMEHHBIMU
MPEACTABICHUSIMHU O MEPEJOBBIX TEXHOJIOTUSIX U
o0opyI0BaHUU COOTBETCTBYIOIIETO

HaIpaBJIEHUSI XMMUUYECKOM MPOMBIIIEHHOCTH
OIIK-3.11 Bnameer HaBbIKaMH pa3pabOTKH
COBPEMEHHBIX  MHHOBAIMOHHBIX  XHWMHKO-
TEXHOJOTHYECKHUX MIPOLIECCOB
COOTBETCTBYIOLIETO MPODHUIIS

HpOI/IBBOI[CTBeHHaH
JACATCIIBHOCTD

OIIK-4.
HaXOJUTh
OITUMaJbHEIC
perieHus npu
CO3JJaHUU NMPOAYKIIUH C
y4eToM  TpeOOoBaHMi
KadecTBa, HaJCKHOCTH
M CTOMMOCTH, a TaKXKe
CPOKOB  HCIIOJIHEHUA,
0e30IMacHOCTH
JKU3HENCATCALHOCTH |
AKOJIOTUYECKOM
YHUCTOTHI

CnoocobeHn

OIIK-4.1 3HaeT MeTOOBI ONTUMHU3AIUU XUMHUKO-

TCXHOJIOTHYCCKHX MponeccoB C YUCTOM
Tpe60BaHI/II71 Ka4yCCTBa, HaAgCXHOCTH n
CTOMMOCTH

OIIK-4.2 YmeeT npUMEHATh aHATUTUYECKUE U
YUCJICHHBIE METOJBI ISl PEIICHHsS 3a1ad
CO3/IaHUU TIPOAYKIMU C Yy4eTOM TpeOoBaHUMI
KauecTBa, HAJCKHOCTU U CTOMMOCTH, a TaKXKe
CPOKOB UCIIOJTHEHUS, 0€30MacHOCTH
KU3ZHEICSITEIIBHOCTU U IKOJIOTHYECKON YHCTOTHI
OIIK-4.3 VYmeer ONTUMHU3UPOBATH XUMHKO-
TEXHOJIOTHYECKHUE MPOLIECCHI C UCTIOIH30BAHUEM
TE€XHOJIOTMYECKUX, SKOHOMHUYECKHUX u
9KOJIOTUYECKUX KPUTEPUEB ONTUMATILHOCTH TIPH
HaJIMYUW OTPAHUYEHUI B BIJIC PABCHCTB
OIIK-4.4 Bnaneet crioco6amMu KOMITBIOTEPHOTO
MOJICTTUPOBAaHUS W  ONTUMU3AIMH XUMHUKO-
TEXHOJIOTHYECKUX MPOLECCOB MNPOAYKIUU C
y4eTOM TpeOOBaHUI KadecTBa, HAJAECKHOCTH M
CTOMMOCTH, a TakX€ CpPOKOB MCIOJHEHNUS,
0€30MacHOCTH KU3HENIEATEILHOCTH u
9KOJIOTUYECKOW YUCTOTHI
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIUHU BHINMYCKHUKOB U HHAUKATOPBI UX TOCTUKCHUSA

3amaun mpodecCHOHATIbHON
NEeSATEeIbHOCTH

O0BexT min 001acTh
3HAHUSA

Kox n Haumenosaunue I1K

Kon n HaumeHoBaHME
WHJIUKATOPOB JOCTUKEHHUS

IIK

OcHoBanue

- IPOBEJICHUE MEPOIIPUATHN
I10 3alIUTe 0OBEKTOB
VHTEJUIEKTYaJIbHON
COOCTBEHHOCTH U
pe3yJIbTaTOB UCCIEAOBAHMI
U pa3pabOTOK Kak
KOMMEPYECKON TalHbI
IIPEAPUATHSL.

IIK-1 Crocoben
(bopMyJIMPOBATh 3aJIa4H B
001aCTH XUMHYECCKOUN
TEXHOJIOTHH IS
CaMOCTOSTCILHON B
KOJUICKTUBHOW Hay4YHO-
HCCIIeI0BATEIbCKOM
paboThI, pa3pabaThIBaTh
TUTAHBI UX pPeau3alii |
3a7aHus I UCIIOJHUTEIEH

IIK-1.1

3HaeT NPUHITUIIBI
IIJIJAHUPOBAHUS HAyYHON
pabOTHI KOJUICKTHBA
HUCIIOJIHUTENCH HMCXOJs U3
LeJiei, 3a71a4 U pecypcoB
nposeaenuss HUOKP
I1K-1.2

YMeer BoIOUpaTh METOIBI U
CpeICTBA MPOBEACHUS
HCCIICIOBAHUM U
pa3paboTok

I1K-1.3

Bnaneet npuemamu olieHKH
MaTepUaIbHBIX, KaIPOBBIX
1 BPEMEHHBIX PECypCOB,
MOTPEOHBIX JIJIST HAYYHOTO
HCCIICAOBAHUS

AHanu3 TpeOoBaHMIA K
po(heCcCHOHATILHBIM
KOMIICTCHIIUSM,
MPEIbABISECMBIX K
BBIITYCKHUKAM JIAaHHOTO
HAIPaBJICHHUS TIOITOTOBKU
Ha PBIHKE TPYya,
0000111eHuE 3apyOEIKHOTO
OTIBITA, IPOBE/ICHUE
KOHCYJIbTAIIMH C BEIYIIUMH
paboToaTesns MU OTPaCIH,
B KOTOPO# BOCTPEeOOBaHBI
BBIITYCKHHUKY JTAHHOTO
HAIPaBJICHHUS TI0ITOTOBKH.

- U3y4eHHUe HAyIHO-
TEXHUYECKON MH(POPMAIH,
OTEYECTBEHHOTO H
3apy0eKHOTO OTbITA MO
TEMaTHUKE UCCIICTOBAHMS,

- IOJITOTOBKA JIAHHBIX IS
COCTaBJIEHHs 0030pOB,
OTYETOB M HAYYHBIX
myOIMKaIuit;

[1K-2. Cnoco0eH K MOHCKY,
00paboTKe, aHATN3Y U
CHCTeMAaTH3aIllu1 HayqHO-
TEXHUYECKON MHpOpMaIN
TI0 TeMe HCCIIeIOBaHNS,
BBIOOPY METOMK U CPEICTB
peLICHUS 3a1auu

IIK-2.1.

3HaeT aNropuT™M MOUCKa,
OIICHKY W aHaJM3a Hay4HO-
TEXHUUYECKON HHPOpMAaIIH
I1K-2.2.

YmeeT 00001maTh 1
CUCTEMaTH3UPOBAThH
HAyYHO-TEXHUYECKYIO
nH(pOpMaLIHIO

I1K-2.3.

Bnaneet HaBBIKAaMU

AHanu3 Tpe0oBaHUN K
npodeccCuoHaTbHBIM
KOMITETCHIIHSIM,
NPEIbSBISEMBIX K
BBIMTYCKHUKAM HaIlPaBICHHS
MOJITOTOBKH Ha PHIHKE
Tpyna, 06001IeHne
3apy0eKHOTO OTIbITA,
MIPOBEICHUS KOHCYIbTAIUH
C BEIIyIIUMHU
paboToaaTeNsiMH,
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COOTHECEHWSI pe3yIbTaTOB
COOCTBEHHOW HAYYHOM
paboThI C OTEYECTBECHHBIM U
3apyOeKHBIM OIIBITOM I10
TEMAaTHKE UCCIICOBAHUS

00beIMHECHUSIMU
paboToaTeleii oTpacii, B
KOTOPOH BOCTpeOOBaHBI
BBIITYCKHHKH B paMKax
HAIPAaBIICHUS TIOJITOTOBKHU.

- IPOBEICHUE
3KCHepI/IMeHTOB 110
3aJIaHHOM METOJIHKE,
COCTaBJICHHE OIMCAHUS
MPOBOJIUMBIX
HCCIICIOBAHMNHN U aHAIN3 UX
pe3ynbTaTOB;

- MaTeMaTH4YEeCKOe
MOJICTTUPOBAHUE MPOLIECCOB
1 00BEKTOB Ha 0aze

[1K-3 CriocoOeH
MIPUMEHSTh
COBPEMEHHBIE IPUOOPHI U
METO/IbI UCCJICIOBAHUS,
IUIAHUPOBATh,
OPTaHU30BBIBATH U
MIPOBOJAUTH
AKCIIEPUMEHTHI U
WCTIBITAHUSA, KOPPEKTHO

[1K-3.1.

3HaeT HKCIIEPUMEHTAIbHBIE
METOBI ¥ UX IPHOOPHOE U
anmapatHoe 0popMIICHHE
JUTSL UCCIICIOBAaHHS BEIIECTB
U MaTepUajIoB

[1K-3.2

YmMeeT oprannu3oBbIBaTh
NPOBE/ICHUE
HKCIIEPUMEHTOB H

Amnanu3 TpeOoBaHUN K
po(hecCHOHATLHBIM
KOMITCTCHIIHSIM,
PEIbSBIAEMBIX K
BBIITYCKHHKAM HaIPaBJICHHS
MOJTOTOBKH Ha PHIHKE
Tpyaa, 06001eHue
3apy0eKHOTO OTIBITA,
MIPOBE/ICHUS] KOHCYJIbTAIUN
C BEAYIINMH

CTaHJApTHBIX AKETOB 06padaThIBaTh U UCTIBITAaHUHN BEIECTB U paboTtozarensamu,
aBTOMATHU3UPOBAHHOTO AHATM3MPOBATH MaTepUajoB 06”I>GI[I/IHCHI/I$H\§I/I
IIPOEKTHUPOBAHHUS U ITaKETOB MOy UCHHBIE I1K-3.3 paGOTO,E[aTeJIeI/I oTpaciu, B
MIPUKJIAIHBIX IPOrpaMM st Brnaneer npuemamu KOTOPO# BOCTPEOOBaHBI
Hay4HbIX UCCIICIOBaHU; Pe3yJIbTaTRI 00paboTKH, aHaIHU3a U BBIITYCKHUKH B paMKax
- COCTaBJIEHHE OTYETa 110 MIpeICTaBICHUS HaIpaBJIEHUs IOJITOTOBKHU.
BBITIOJTHEHHOMY 3a/1aHHUIO, pE3yJIBTaTOB
ydacTue BO BHEJIPEHUH AKCIIEPUMEHTA, HaBbIKaMH
pE3yJIbTaTOB MCCIEN0BAHNN MIOArOTOBKH HAy4HO-
1 pa3paboToK; TEXHUYECKUX OTUYETOB
[IpoBeneHne HayYHBIX Hayunele uccnenoBanusa B | [1K-4 Cnocoben | I1IK-4.1 3naer TtpeboBanus, | [Ipodeccrnonanbublit
HCCIIeI0BaHU B 00JaCTH obnactu MJIaHUPOBAHMS, | pa3pabaTbIBaTh HOBBIE | IPEIBABIIAEMBIE K | cranmapt 26.014
pa3paboTKu METOJIOB | aHAJIN3a U NMPOECKTUPOBAHMS | MAaTEpUalNbl U W3JEIHS | IOJUMEPHBIM Crnenuanuct B 00J1acTH
CHHTE3a HOBBIX | TIPOLIECCOB CHUHTE3a | MEANKO-OMOJIOTHYECKOTO OouomaTepuanam pa3paloTKu,
O6uomarepuasoB O6uomarepHasoB HazHaueHuss Ha  ocHoBe | [IK-4.2 YMeeT | CONpOBOXACHUS U
MOJIUMEPOB pa3pabaTbIBaTh HOBBIE | UHTErpalluu
MaTepuaibl MEIHUKO- | TEXHOJOTUYECKUX
OMOJIOrMYECKOro IIPOLIECCOB U MTPOU3BOJICTB
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Ha3HAYEHHST Ha
MOJIMMEPOB
IIK-4.3 Brnageer
MIPUHIIMIIAMHA CO3IaHHUS
MaTepUuaIoB MEINKO-
OHOJIOrHYECKOI0
Ha3HAYEHHS Ha OCHOBE
MOJIMMEPOB

OCHOBC

B 00JIaCTH OMOTEXHUYECKHUX
CHUCTEM M TEXHOJIOI'UH

(YTB. mpuka3om
MuHucTepcTBa Tpyaa u
coruaabHoM 3amuTel PO ot
28 nexabps 2015 .

Ne 1157H)

B/01.7 Hayunvle
uccredosanus 8 ooaacmu
CO30aHUSI UHHOBAUUOHHBIX
OUOMexXHUYeCKUX Cucmem u
MexHoI02Ull

Ananus u 006001ieHne Hayunsbie nccnenoBanus B8 | [IK-5 Cnocoben ITK-5.1. 3naer | [IpodeccronanbHblit
JTAHHBIX JUJISl IPOBEACHUS o0JacTu MIaHUPOBaHMUS, pean30BaTh KOMIUIEKCHBIA | COBPEMEHHBIE HayuyHble | cTangapt 26.014
Hay4YHBIX UCCIIEJIOBAHUN B | aHAIM3a U IPOEKTUPOBAHUS | HAyYHBIH MMOAXOJ K noaxoabl K - paspaborke | Crienmanuct B 0bmactu
o0nactu pa3paboTKu MPOLIECCOB CUHTE3a pa3paboTKe TEXHOJIOTUM TEXHOJIOTHil MONyYeHUs | pa3padoTKH,
71a00PaTOPHBIX U OromMaTepuasos MOJIy4YEHUS] HOBBIX MOJIMMEPHBIX ~ MaTEpPHAJIOB | CONPOBOXKACHUS U
TEXHOJIOTHYECKHUX MaTepuaIoB MEINKO- MEANKO-O0HMOIOTUYECKOTO UHTETpaIiu
IIPOLIECCOB CUHTE3a OMOJIOrMYECKOro Ha3HAYCHUS TEXHOJIOTUYECKHUX
MIOJINMEPOB MEJTUKO- Ha3HAYCHUS [TK-5.2. YMeeT | IponeccoB U MPOU3BOJICTB
OMOJIOrMYECKOT0 OCYILIECTBIIATh B 0071aCTH OMOTEXHUYECKHUX
Ha3HAYEHUS KOMIUTIEKCHBIN HAyYHBIN | CUCTEM M TEXHOJOTUI
aHaJn3 TEXHOJIOTHH | (YTB. MIpUKa30M
MOJIyYEHUS HOBBIX | MUHHCTEpCTBA Tpy1a U
MaTEpPHAIIOB MEIHUKO- | CONUAIILHON 3alUTEI PD oT
OHMOJIOTHYECKOT0 28 nexabps 2015 r.
Ha3HAYECHUS No 1157H)
[1K-5.3. Bnaneer Hay4HO- B/02.7 IIpoexmuposanue
M CCIJIEI0BATEIbCKUMU UHHOBAYUOHHBIX
METOJaMHU OUOMEXHUYECKUX CUCeM U
MIPOTHO3UPOBAHUS MexHON02Ul
OMOCOBMECTUMOCTH
MaTepUajoB
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5 AHHOTAIIUU PABOYUX ITPOI'PAMM IUCHHUIIVINH, TIPAKTUK U T'HA

5.1 IncuunjanHbl 00513aTeIbHON YacTH
AHHOTaIUsA padoyeil MPOrpaMMbl IHCUUIIIMHBI
«Jle10BO HHOCTPAHHBIN A3BIK»

1. Heap AUCHUIUIMHBI — TPHOOpPETCHHE OOydYAIONUMUCS OO0IIeH, KOMMYHHKATHBHOW U
npoeCCHOHATIBPHON KOMIIETEHIMI, YpPOBEHb KOTOPBIX Ha OTHAENbHBIX JTanax s3bIKOBOH IMOArOTOBKH
IIO3BOJISIET  BBINOJHATH  pa3jIMYHbe BHUABI NPO(PECCHOHANBHO OPHUEHTUPOBAHHOIO IepeBojia B
IIPOU3BOJCTBEHHON U HAYYHOU EATEIbHOCTH.

2. B pe3yjabTaTe H3yYeHUs1 TUCHHUIINHBI 00yYaIOIIMIACH T0JIZKEeH:

Obnadamye CleAYIOMUMI KOMIIETCHIIMSAMU ¥ UHAUKATOPAMH UX TOCTH)KCHUS

VK-4.2; VK-4.3; YK-4.4

3uams:

- OCHOBHBIE CIIOCOOBI IOCTUKEHHSI SKBUBAIIEHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE IIPUEMBI IIEPEBOJIA;

- A3BIKOBYIO HOPMY Y OCHOBHBIE (DYHKIIMHU S3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE JUIS BBITOJHEHHS TEPEBOJAa KOJIMYECTBO JIKCHYECKUX €AMHUI, (pa3eosoTU3MOB, B
TOM YHCJIE COLMAIBHBIX TEPMUHOB M JIMHI'BOCTPAHOBEIUYECKHUX PEAIUil;

ymemy:

- IPUMEHATh OCHOBHBIE IIPUEMBI I1IEPEBOIA;

- OCYIIECTBJISITh NHMCHMEHHBIM NEPEBOJ C COOJIIOJIEHUEM HOPM JIEKCMUECKOH SKBUBAJIEHTHOCTH,
COOJIFO/ICHHEM T'PaMMAaTHYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKHX HOPM;

- 0OPMIISITH TEKCT NIEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

- OCYILECTBJIATh MEPEBOJ C COOJIIOJICHUEM HOPM JIEKCHMYECKOW 3KBUBAJIEHTHOCTH, COOJIOJCHHUEM
rpaMMaTU4YE€CKUX, CHUHTAKCUUYECKUX M CTWIMCTUYECKMX HOPM TEKCTa MEpeBOJa U TEMIOPAIbHBIX
XapaKTEPUCTHK UCXOAHOIO TEKCTA;

enademsn:

- METOAMKON MpeANepeBOAYECKOro aHalaM3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPUSATHIO
HCXOJJHOT'O BBICKA3bIBAHUS;

- METOJIMKOM MOATOTOBKU K BBINOJIHEHUIO MEPEBOJa, BKJIIOYas MOUCK MHGOPMALUU B CIPABOYHOM,
CIEIMAJIbHOM TUTepaType U KOMIbIOTEPHBIX CETSIX;

- OCHOBAMHM CHUCTEMBI COKPALLIEHHON MEPEBOJUECKON 3alIMCU IIPU BBITIOJTHEHUH [IEPEBOJIA;

- OCHOBHOM MHOSI3bIYHONM TEPMUHOJIOTHEN CIIENUATBHOCTH,

- OCHOBaMHM pedeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATYPHI [0 CHEIMATBHOCTH.

3. KpaTkoe cofep:kaHue JUCHUNIUHBI

Paznen 1. TpeGoBanusi Kk npogeccHOHATbHO-OPHEHTHPOBAHHOMY mepeBoay. OcoOeHHOCTH
nepesBo/ia CrelaJIbHbIX TEKCTOB

1.1. OcHoBHBIE TpeOOBaHUS K NPOPECCHOHATBHO-OPUEHTUPOBAHHOMY TIEpeBOJly U MOHATHE
uHpopmarmonHoro nois. Crenuduka npodeccuoHaIbHO-OPUEHTUPOBAHHBIX TEKCTOB. DKBUBAJIEHTHOCTD,
aJIeKBaTHOCTh, IEPEBOAMMOCTD CIELIMAIBHBIX TEKCTOB.

1.2. Texauueckasi TEPMHHOJIOTHUS: XapaKTEPUCTUKH.

Tepmunonorus B 00JacTH TEXHOJOTMHM BBICOKOTEMIEPATYPHBIX (YHKIHMOHAJIBHBIX MAaTEepHAaJIOB.
ObecnieueHne TEPMHUHOJIOTMUYECKOH TOYHOCTH U equHooOpasus. CrocoObl HAKOIJIEHUS U PaCHIMPEHUs
CIIOBapHOro 3amaca B mporecce nepeBoga CpaBHEHHE TOpsAKa CIOB B aHMNIMHCKOM M PYCCKOM
npeioxkeHusX. Mi3aMeHeHne cTpyKTyphl IPeIoKEHUS IpU EPEBOJIE.

Pa3nea 2. Jlekcuko-rpaMmmaTu4ecKue npood/ieMsbl epeBoAa crennaabHbIX TEKCTOB

2.1. TlpoGnema HEOTHO3HAYHOCTH IEPEBOJIa BUIOBPEMEHHBIX (opM M ee pemieHue. OcoOOSHHOCTH
NepeBOJia pa3Iu4HbIX TUIIOB IpeoxeHui. [lepeBon crpagarenpHOro 3anora. TpyaHble cilydan mepeBoja
CTpaJaTeNIbHOTO 3aj0ra.

2.2. YcnoBHbIE NpEJIOKEHHs, NpaBWiIa M OCOOEHHOCTHM uX oOparHoro mnepeBoja. llpakTuka
NepeBojia HAyYHO-TEXHUYECKOW JTUTepaTyphl Ha MPUMEpPE TEKCTOB M0 TEXHOJOTUU BBICOKOTEMIIEPATYPHBIX
(GYHKLIMOHATIBHBIX MAaTEPHAIIOB.
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2.3. IlepeBoa mnpemyioxKEeHUNH C y4eToM IpaBuia corjacoBaHus BpemeH. [lepeBoa mpuuactus u
IpPUYACTHBIX 000poTOB. Pa3BuTHE HaBBHIKOB TepeBOJa Ha MpPUMEpPEe TEKCTOB MO0 TEXHOJIOTHH
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAILHBIX MAaTEPUATIOB.

2.4. Ponp uHpUHUTHBA B MPEUIOKEHUHU U BapUaHTHI MEpPEBO/ia HAa PycCKHil sA3bIK. H(UHUTUBHBIE
000poThl. BapuaHThl nepeBojia Ha pyCCKUM SI3bIK.

Pa3znen 3. Uutepuer 1 UKT B npodeccuoHaIbHO -OPUEHTHPOBAHHOM IiepeBojie

3.1. Cucrempl aBromatuzanuu nepeBoga. (Computer  Assisted  Translation  Tools).
NHudopManinoHHbIN ¥ TMHTBUCTUYECKHH MMOUCK B IHTEpHET.

3.2. Pabora <C DJIEKTPOHHBIMH CJOBapsIMH U [JoccapusMu. PenaktupoBaHue TekcTa
po(hecCHOHATTLHO-OPUEHTUPOBAHHOTO ITEPEBO/IA.

4. O0beM y4eOHOM JUCHUIIMHBI

. O0BeEM IUCIUTUINHEL
Bun yueGHO# paboThI
3E Axkan. 4. Actp. 4.
OO61mas TpyA0eMKOCTh AUCHHUTIIHHBI 2 72 54
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,0 34,2 25,7
[Ipaktuueckue 3anstus (I13) 0,9 34,0 25,5
CamocroniTesibHast pa6oTa 1,1 38,0 28,5
KoHnTakTHas camocrosTelibHas padboTa 0,2 0,15
1,1
CamocTosTeIbHOE U3YUYECHHE PA3/I€I0B JUCIUILUIMHBI 37,8 28,35
Bunabl koHTpOJIS:
Buo xonmpona uz YII 3auer

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«YnpaBJ/ieHHe NPOeKTaMI»

1 Heab AMCHMINVIMHBI —TI0YyYEHUE CTYACHTAMH MTPAKTUYECKUX HABBIKOB IO 3aIYCKY U YIPABJICHUIO
npoekTaMu. JlaHHBIN Kypc KOOPAUHUPYET YIPABICHUE U PEATH3AIIAI0 TPOEKTOB HEOOXOIUMOTO Ka4eCTBa, B
YCTaHOBJICHHBIE CPOKH, B paMKaX MPHUHATOTO OIO/IKETA.

2 B pe3yabTaTe u3y4eHusi AUCHUIIMHBI 00yIAOUIUICH TOJIKEH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

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

Buame:

— OCHOBHBIE MOHSATHS U METOJIbI YIIPABJICHUS TPOECKTaMHU,

— CHCTEMY OIICHKH PECYpPCOB, PUCKOB, CPOKOB IMPOEKTA,

— MPUHLHUIBI OPTaHU3AIMH MPOEKTHOTO YIPABICHUS

Ymemn:

— pa3pabaThiBaTh U OQPOPMIIATH MPOCKTHYIO JOKYMEHTAIIHIO,

— MPUMEHSTh METOJIUKH OLIEHKU TTapaMeTPOB YIPABJICHHS B IPOCKTAX,

— pa3pabaThIBaTh CTPATETHUIO YIIPABICHUS MPOCKTAMHU

Brnaoemw.

—METOJaMU M TPUHUUIIAMU YIOpaBiI€HUsS NPOEKTAMH B COOTBETCTBHM C MEXKIYHAPOAHBIMH U
POCCHUIICKMMU CTaHIapTaMH;

— METOJIaMH aHaJu3a MyTel peain3aluu IPOEKTOB;
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— METOJJaMH1 aHaJIMN3a PUCKOB B MPOEKTHOM YIIPABIICHUH.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI

Pa3nea 1. BBenenue B ynpasiieHue NpoOeKTaMHU.

MupoBble cTaHAApThl yNpaBiICHUsS MPOECKTaMH. TEepMUHOJOTHYECKUH ammapar MPOEKTHOTO YIPaBJICHUS.
Copemennbie cuctembl Menemkmenta (ISO 9001, I1ISO 14001, ISO 50001). Kputepuu ycneurHoctu
npoekta. [Iporpammer 1 noprdenu ynpasneHus npoektamu. Conepikanue crangapra ANSIPMIPMBOK
GUIDE. Opranu3anMoHHOE OKpY)XeHHE TNpoekTa. JKHW3HEHHBIH IMKI TPOEKTa. ['pymnmbl MmpoIeccoB
obnactu 3Hannii PMBOK. Ynpasienue uHTerpanueid mpoekra. Pa3zpaborka ycraBa mpoekra. Pa3paboTtka
IUIaHA YIpaBJIEHUA NPOEKTOM. PyKOBOJICTBO W YIpaBJIEHUWE HCIIOJIHEHHEM MpoekTa. MOHMUTOpUHI U
ynpasieHue paboramu npoekra. OO1iee ynpapieHue U3MEHEHUSIMU. 3aKpbITHE TIPOEKTA.

Pazgen 2. OGmactu 3HaHUI yHOpaBleHUS TNPOEKTAaMHU. YTPABICHUE COJEPKAHHEM IPOEKTa.
[InanupoBanue ynpaBiaeHus conepxkanuem. [lnan ynpaenenust tpedoBanusimu. OmnpeneneHue conepskaHusl.
Coznanue uepapxuueckoil CTpykTypsl padot. [IpoBepka comepxanwnsi. KoHTponb copepikanus. YpaBieHue
cpokamu Tmipoekta [lnanupoBanue ympaBieHus pacnucanueM. OnpeneneHre CcocTaBa  OINEpalUi.
Onpenenenne mociaeaoBarelibHOCTH onepanuii. OueHka pecypcoB omnepauuil. OIeHKa IUTEIbHOCTH
onepaiuii. Paszpabotka pacnucanus. KoHTponb pacnucanus. YmpaBieHHE CTOMMOCTBIO IPOEKTA.
[InanupoBanue ympaBieHuss crouMocThio. CToMMocTHas oueHKa. Pa3paboTka Oromkera pacxoJoB.
Kontponbs croumMoctu. VYmpaBieHue 3akynkamu mnpoekTa. llmaHupoBanue 3akymok. OcylecTBiieHne
3aKynok. KoHTposib 3aKkymok. 3akpbITHE 3aKyNoK. YIpaBleHHWE puckamu npoekra. llinanupoBanue
ynpasieHus puckamu. Mnentuduxanus puckon. KauecTBenHblit aHanu3 puckoB. KonnyecTBeHHbIN aHATU3
puckoB. IlnmanupoBanue pearupoBaHus Ha PUCKU. MOHUTOPUHI M YIPABJIEHUE PUCKOB. YIIPaBICHUS
kauecTBoM. [ImanupoBanue kauectBa. OOecnieuenne kauecTBa. KoHTponb KayecTBa.

Paznen 3. Merononorus ynpasieHus IPOSKTaMU

[Moaxompl Kk opranuzanuu padoTel komauabl (hadi-muki, scrum). PykoBoauTesb MPOEKTa M JIUACP
koMmaHabl. [IpoekTHass komaHja. ACHEKTbl MOTHMBaUMU KomaHnbl. JIokanpHas M paccpeloTOYEHHas
KOMaH/bl. YTpaBieHUE 3aUHTEPECOBAHHBIMU CTOPOHAMHU MpoekTa. MaeHTudUKalus 3auHTEPeCOBAHHBIX
cTopoH. IlmaHupoBaHue  ymnpaBiI€HUS 3aUHTEPECOBAHHBIMM  CTOPOHAMHU  IPOEKTAa.  YIIpaBJIEHUE
BOBJICUCHHOCTHIO 3aMHTEPECOBAHHBIX CTOPOH MpoeKkTa. KOHTpOIb BOBIEYEHHOCTH 3aMHTEPECOBAHHBIX
CTOpOH. YIIpaBJieHNE KOMMYHUKALIUSIMHU [IPOEKTA.

4 O0beM yueOHOH TUCHMILINHBI

O0beM IMCHHUIIMHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTh JMCIUILTHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 25,5
Jlexun 0,94 34 25,5
[IpakTuueckue 3anstus (I113) - - -
JIaGoparopusbie padotsl (JIP) - - -
CamocrosiTesibHas padora 1,06 38 285
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
1,06
CamocTosiTenbHOE U3YUYEHHE Pa3/IeI0B JUCIUILIMHBI 37,8 28,35
Buja HTOroBOro KOHTpOJIs: 3auer

AHHOTanus padoyeid NPOrpaMmMbl AUCHUILIMHBI
«Coumnosiorusi ¥ NCUXOJI0TUs NPOPecCHOHAIBLHOH AeATeJILHOCTH»

1 eap AUCHUIUIMHBI — (QOPMUPOBAHHE COIHUAIBHO OTBETCTBEHHOW JUYHOCTH, CIOCOOHOM
OCYILECTBIISITh aHAJIM3 MPOOJIEMHBIX CHTyallud, BbIPAOAaThIBaTh KOHCTPYKTHBHYIO CTpPATETHIO JCHUCTBUIA,
OpraHM30BBIBATh W PYKOBOAWUTH pabOTONW KOJIEKTHBA, B TOM YHCJIE B MPOIECCE MEXKYJIbTYpPHOTO
B3aUMOJICHCTBUSA, pedIeKCHpOBaTh CBOE IMOBEJICHHE, BBICTPAWBAaTh U PEAIU30BBIBATH CTPATETHIO
MpoeCCHOHATIBHOTO Pa3BUTHSI.

2 B pe3yabTare u3yyeHue JMCHUIIMHBI 00YYaKOLIMICS TOJIAKEH:

O6nanarh caeayOIMMI KOMIIETEHIUSAMU U UHIMKATOPaMU UX JTOCTHKEHUS:
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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

3name:

— CYIIHOCTh MpOOJIeM OpPTraHM3allid W CaMOOpPTaHW3aIMH JIMYHOCTH, TIOBEJACHHUS B KOJUICKTHUBE B
YCIOBUSX MPO(PECCHOHATBHON IeATEeIbHOCTH;

— METOJIBI CAMOOPTaHU3AIMH U PA3BUTHS JMYHOCTH, BBIPAOOTKH LIEJICNIONAaraHusl 1 MOTUBAIIMOHHBIX
YCTaHOBOK, pa3BUTHUSI KOMMYHHKATUBHBIX CIIOCOOHOCTEH U MPOGECCHOHAIBHOTO MOBEICHHS B TPYIIIIE,

— KOH(MIUKTOJIOTUYCCKUE ACTICKThI YIIPABJICHHS B OpraHU3aINH;

— METOJIMKH HW3YYCHHUS COIMAIbHO-TICUXOJIOTHYECKUX SBJICHUH B cdepe yOpaBIeHUS U
CaMOYTPaBIICHUS TIMYHOCTH, TPYIIIIbI, OPTraHU3ALIUH.

Ymemn:

— TUIAHMPOBATh W pEIIaTh 3a7a4d  JUYHOCTHOTO U MPOPECCHOHAIBHOTO Pa3BUTHSA HE TOJIBKO
CBOET0, HO U WIECHOB KOJIJIEKTHBA,

— aHAIM3UPOBATh NPOOJIEMHBIE CHTYallud HAa OCHOBE CHCTEMHOTO IIOJAXOJa, BbhIpaOaThIBaTh
CTpaTeTUl0 JEUCTBUHM, MCHOJAB30BaTh METOJbl JIMATHOCTHUKUA KOJUIGKTMBA ©  CaMOJMArHOCTUKH,
CaMOTIO3HAHUSI, CAMOPETYJISIIIUU U CAMOBOCITUTAHUS;

— YCTaHABIJIMBATH C KOJJIETAMU OTHOIICHUS HA KOHCTPYKTUBHOM YPOBHEM OOIICHHUS;

— BbIpa0aThIBaTh KOMAHIHYIO CTPATErHI0 Ui JOCTIKEHHS IOCTAaBJICHHOW IIENM B pEIICHUH
npogeccuoHaIbHbBIX 3aj1ay.

Braoemw:

— COLMAIBHO-TICUXOJIOTUYECKUMH TEXHOJIOTUSMH CAaMOOPraHW3allMd W Pa3BUTUS JIMYHOCTH,
BBICTPAaWBaHUs U pean3alMy TPAaeKTOPHUH CaMOpa3BUTHS;

— TEOPETUYECKMMU UM  MPAKTUUYECKUMHU  HABbIKAMM  TPENyNPEeKICHUS U pa3peleHHs
BHYTPHUJIMYHOCTHBIX, TPYIIIOBBIX U MEKKYJIBTYPHBIX KOH(IJIUKTOB,;

— cnoco0amMH MOTHBALIMHU WICHOB KOJUIEKTUBA K INYHOCTHOMY U IPO(ECCHOHATLHOMY Pa3BUTHIO;

— CIIOCOOHOCTSIMU K KOHCTPYKTMBHOMY OOIIEHHIO B KOMaHJ€, peIeKCUH CBOEro MOBEACHUS U
JUJIEPCKUMHU Ka4eCTBAMH.,

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Paszoen 1. Obwecmeo u 1uunocms. HoGble YCA08US U hAKMOPbL NPOPECCUOHATLHO20 PA3BUMUSL
JUYHOCMU

1.1 CoBpemeHHOE OOIIECTBO B YCIOBHUSAX Iodanu3anuud M nHpopmaruzauuu. OCHOBHBIE ITallbl
pa3BUTHS MICUXOJIOTHU

1.2 OOuiee noHATHE O JINYHOCTH.

1.3 ConmanbHbIe U ICHXOJIOTHYECKUE TEXHOJIOTUH CAMOOPTaHU3AINY ¥ CaMOPa3BUTHSI IMYHOCTH.

1.4 KorHuTHBHBIE TPOLECCHI TUYHOCTH.

1.5 ®yHkmoHanbHBIE COCTOSHUS YeNoBeKa B Tpyae. CTpecc u ero npoduiakTruka.

1.6 Ilcuxonorus npoeccHoHaIBbHON eI TeTbHOCTH.

Pazoen 2. Iloznasamenvuvie npoyeccol

2.1 OcHOBHBIE ATaIlbl pa3BUTHS CyOBEKTA TPYIa.

2.2 TpynoBast MOTHBAILIUS ¥ YIOBJIETBOPEHHOCTH TPYAOM.

2.3 llenenonaranue v IIaHUPOBAHKE B MPO(PECCUOHATBHOM NESATETLHOCTH.

2.4 TIpodeccroHampHasi KOMMYHUKAITHUS.

2.5 Ilcuxonorust KOH(IUKTA.

2.6 TpynoBoii koyutekTuB. [Icuxomorust COBMECTHOTO TpyIa.

2.7 Tlcuxosorusi ynpapieHHUs.

OO11ee KOJIMYECTBO Pa3IeiioB 2.

4 O0beM yueOHOH TUCHMILINHBI

O0beM TMCUMILTHHBI
Bup y4yeoHoii padoThI Axax, | Actp.
3E
4. 4.
OO01asi TPY10€eMKOCTb M CHUIIHHBI 2 72 54
KonTakTHas padora — ayiMTOPHBIE 3aHATHS: 0,94 34,0 25,5
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Jlexkuun 0,94 16,0 12

[Tpaktrueckue 3ausatus (113) 0,5 18,0 13,5

CamocTosiTe1bHAs1 padoTa 1,06 38,0 28,5

KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
1,06

CamocrosTenbHOE U3YUeHHUE Pa3aesioB JUCIUILUIMHEIL 37,8 | 28,35

Buj koHTpOJISI: 3auver

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«HCTpyMeHTAIbHBbIE METOAbI UCCJIC0OBAHNS B XUMUYECKOI TEXHOJIOT M)

1 Heap AucUMMIMHBI — GOPMHUPOBAHUE Y MAarkuCTPAHTOB KOMIETECHIMH M YTIyOJICHHBIX 3HAHUH B
00JIaCTH COBPEMEHHBIX CIIEKTPAJIbHBIX METOJOB MCCIICIOBAHUS CTPOCHUS OPTraHWYECKUX COCIUHCHHH H
MIOJIUMEPOB.

2 B pe3yJbTaTe H3yuyeHHe QJUCHHUILIMHBI 00yYAIOIIUICA T0JIKEH:
OO6nanath CAEAYIONMMI KOMIIETCHIIUSMU U HHIUKATOPAMHU UX JOCTHKEHHUS:
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-XUMHUYECKHUE ACIIEKTHI, JISKAINE B OCHOBE CIIEKTPAJIbHBIX METOJOB UCCIICIOBAHUS;
- MeToJ1 Y@ — CIIEeKTPOCKOIINH;
- metoa MK — criekTpockonuu;
- METOJ1 MacC — CIIEKTPOMETPHH.
YMeTh:
- uarepnperupoBats Y D, UK u macc-cnektpsi;
- IPOBOJUTH KOJMYECTBEHHYIO OLIEHKY TE€OMETPHUYECKHX I1apaMETPOB MOJIEKYJ Ha OCHOBAaHHH
CIIEKTpaJIbHON MH(POPMAITUH;
- COOTHOCHUTh OCOOCHHOCTH PEaKIIMOHHON CIIOCOOHOCTH BEIECTBA, €ro CTPOSCHHWE M CICKTPAIbHBIC
XapaKTEPUCTUKH.
Baagern:
- merogamu unrepnperanuu Y ®, UK u macc-cnekrpos.
3 Kpartkoe cogep:xanue JUCHUILIHHBI

Paszpnen 1. Y®-cniekTpockonus.

DJNEeKTpOMarHuTHOE M3NydeHue, Kiaccupukanus o0nacTeil 3IeKTPOMarHUTHOTO CIEKTpa IO JUIHHE
BOJIHBI. OJIEKTPOHHasA, KoJjiebaTenbHas M BpallareibHas SHEPrusi MOJEKYyJ. OJIEKTPOHHBIE IEepPEeXOibl
(anexkTpoHHas crekTpockonusd, Y® — crnekrpockonus). Kmaccudukanys mojgoc MOIJOLIEHUS MO THIIaM
nepexo/1oB. OCHOBHBIE TEPMUHBI: XpOMOGOp, ayKCOXPOM, OATOXPOMHBIN CJIBUT, THIICOXPOMHBIA CABHT,
rUNepXpoMHblil 3QdexT, runoxpoMusiii 3¢dext. K, R, E, B - monocsl u ¢axkTopsl onpenenstonme ux
IIOJIOKEHUE B crHeKkTpe. Teoperndeckue oCHOBbI Y@ — crekTpockonuu: pacdeT Y@ CnekTpoB METOAOM
XIOKKels, TUMONbHBIM MOMEHT mepexona, 3akoH JlamGepra — byrepa — bepa. Y® — cnekTpockomnust Kak
METOJI KOJIMYECTBEHHOI'O OIPEJCICHUsI OpPraHMYecKuX BemecTB. biok — cxema Y@ — cmekrpomerpa,
YCIIOBUSL CHATHUS CHEKTPOB, pacTBopuTenu g Y® — crnekTpockonuu. Y® — CHEKTphl aJKaHOB U HX
(GyHKIIMOHAIBHBIX MPOU3BOAHBIX. CIIEKTphI aJKEHOB M JMEHOB, NpaBuia Bynsopaa, BIUsHUE CONMPSKEHUS
Ha BUI Y® — cnekrpa. YO — CnekTpbl apoOMaTU4YeCKUX COCAWHEHUH, BIMSHUE 3aMECTUTEIIEH Ha BUJ
cnektpa. CrekTpel aHWIMHA U (peHoNa U BIMSHME HAa HUX KHUCIOTHOCTH cpelibl. CIEKTphbl COMPSKEHHBIX
€HOHOB U XMHOHOB. [IpMHIIMIIBI pacyeTa JJIMH BOJIH MOTJIOMEHHS MO TaOIHIIaM.

Paznen 2. UK-cnekTpockonust

Haznauenne UK — cnektpockonuu u obmnacts ee mpumenenus. UK — cnektp. Knaccudukarms
KoseOaHui: BaJleHTHble M JedopManmoHHble Kojebanus. KoneOanuss meruneHoBod rpymmbl. Pacuer
4acTOThl KojieOaHuil mo 3akoHy ['yka. ®akTopsl, BIMSIOIIME Ha 3HAUEHUE YaCTOThI KojeOaHuil. Pacuer
teopeTnueckoro uucia noioc B UK — cnekrpe. IIpyuunHBl OTKIOHEHHS 4MCia MOJIOC OT TEOPETHYECKOTO
3Ha4YeHHUs, HEOOXOIUMBIE YCIIOBHS MOSBICHUS U B3aUMOACUCTBUS KoJeOaHH, BIMsIHUE KOH(POPMAITMOHHOTO
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cocrosiHus Ha Bua MK - ciektpa. Biusinue BogoponaHoit csazu Ha Buj MK — cnextpa. PactBoputenu B UK —
criektpockonuu. biok — cxema UK — cnekrpomerpa. [Ipuniune! uatepnperannu MK — ciektpos.

Pa3zgea 3. Macc — ciekTpocKonust

[IpuHIIMIIBI MacC — CHEKTPOMETPHUHU. OJIEKTPOHHBIA yaap, HMOHM3AIMSA. YCTPOWCTBO Macc —
cnekrpomerpa. Bug macc — cnekrpa. [IMkyu MONEKyJISpHOTO MOHA, U30TOMHbBIC MUKH, MUKUA OCKOJIOYHBIX
HMOHOB U MeTacTabuibHble MUKU. DaKTOpPbI, BIUSIONIME Ha MHTEHCHBHOCTH MHKAa MOJIEKYJISPHOTO MOHA U
MeTonpl ero wuaeHTuukanuu. OrnpeneraeHre MOJCKYIIPHOW MacChl M MOJEKYJISIpHOH  (popmysibl
uccienyemoro BemectBa. ®parmenrtanusi. OCHOBHBIC 3aKOHOMEpPHOCTH (parmeHTamuu. DparmeHTanus
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCTUHEHHII.

4 O0beM yueOHOH THCHHMILINHBI

O0BbeM JUCHUIIINHBI
Bun yuyeOHo# padoThI
3E Axaa. | Acrp.
4. 4.

OO0mast Tpy10€MKOCTb JUCHHUIIIHHBI 4 144 108
KonrakTHas pabora — ayIuTOpPHbIE 3aHATHA: 1.89 68 51
Jlexuun 0.44 16 12
[Tpaktuyeckue 3anstus (I13) 0.5 18 13.5
JlabopaTopHbie paboTsl (JIP) 0.95 34 25.5
CamocrosiTesibHas padoTa 2.11 76 57
KoHTakTHas camocTosTenbHas pabota 0.4 0.3

211
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 75.6 56.7
Buja koHTpOJS: 3adeT ¢ OLEHKOM

AHHOTaUUs padoyeil mMporpaMMsbl JMCHUTLIMHBI
«CoBpeMeHHOE TEXHOJIO0THYECKOe U annapaTypHoe ogopmiaeHue NPOLEcCOB XUMHYECKOI
TeXHOJIOTHID)
1 Ieap AMCUMIUIMHBI SIBIISIETCS OBJIQJCHUE OOYYAIONIMMHUCS KOMITETCHIUSAMHU M 0O0IIee O3HaKOMIICHHE C
XUMHUYECKMMH TPOM3BOJCTBAMHU, PACCMOTpPEHHME OOIMX NpoOjJeM CHHTE3a W aHalu3a XHMHYECKHUX
IPOU3BO/JICTB C LIETBIO CO3/1aHUS BHICOKOA((DEKTUBHBIX pecypcocOeperaroiix Nponu3Bo/ICTB.
2 B pe3yabTaTe H3y4eHue JMCHUIIMHBI 00YYAIOLIMICS 10JIAKEH:
OObnanaTh ciaeIyrOIUMI KOMIETCHIUSIMHI U MHINKATOPAMU UX JOCTHKEHHS:
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 NOHATUS OOIIEH, OPraHUYECKOM M (PU3NYECKOM XUMHH: XUMHUYECKOE paBHOBECHE,
3aKOH JIEHCTBYIOIIMX Macc, 3aBUCHMMOCTb KOHCTaHTHI PaBHOBECHs OT TEMIIEpaTyphl, CKOPOCTb
XUMHYECKON PpEaKINH, BIHSHUE TEMIIEpaTypbl Ha CKOPOCTh XMMHYECKOH pEaKIMH, SHEPTHS
aKTUBAIHH.
® OCHOBHBIE IMOHATUS M METOJbl MaTeMaTHMUYECKOro aHajau3a, Teopuu IudepeHIInaIbHbIX
ypaBHEHHIA, MATEMaTHYECKIX METO/IOB PEIIeHUs MPO(EeCCHOHANBHBIX 33134,
®  OCHOBBI TEOPHH XMMHUYECKHX PEAKTOPOB, NMPUHITUIBI COCTABICHHS] MAaTEPUAIBHBIX M TEIUIOBBIX
0amaHCOB XMMMYECKHX PEAKTOPOB, CIIOCOOBI MOAJEPX aHHUA ONTHUMAIbHOTO TEMIIEpaTypHOTO
peKUMa, TPUIHHBI OTKIOHEHHUS OT MJICATBHOCTH B PEATbHBIX PEaKTOPaXx;
®  OCHOBHBIC 3aKOHOMEPHOCTH TOMOT€HHBIX U TeTEPOTeHHBIX XUMHKO-TEXHOJOTHUECKUX MPOIECCOB,
BJIIMSIHUE YCJIOBUH IPOBEACHHUS IpOIecca Ha CTEMEHb NMPEBPAIIEHUs CBHIPbs, BBIXOJ MPOJYKTa,
CTIOCOOBI UX UHTCHCU(UKAIIHH;
Ymemn:
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®  JCNONB30BaThb OCHOBHBIE XMMHYECKHE 3aKOHBI, TCPMOJAMHAMHUYECKHE CIIPABOYHBIC IAHHBIC H
KOJINYECTBEHHBIE COOTHOIICHHSI O0IIEH, OpraHndeckoi U GU3NYECKON XUMHUH, XMMUU TTOJTMMEPOB
JUI pelieHns NpoQeCCHOHATIBHBIX 3a1a4;

®  UCHOJb30BATH CIIOCOOBI U MPHUEMBI TIOCTPOEHUS TEXHOJIOTHYECKUX CXEM;

e  pa3BUBaThb MH)KCHEPHOE MBILUICHUE U 3PYIULUIO IIPU aHAIU3€ IIPOLecca B XMMUUECKOM PEaKTope
Y IIPOU3BOJCTBE B LIEIIOM

Brnaoems.:
® COBPEMCHHBIMH TMPEICTAaBICHUSIMH B 00JacTd pa3pabOTKH, CHHTE3a H TMPAKTUYECKOTO
MIPOM3BOICTBA MIPJIIMMEPHBIX OMOMATEPHAIIOB;
®  TEopHUeH METOOB, JISKAIINX B OCHOBE TECTUPOBAHUS CBOMCTB MOJIUMEPOB;
e  METOJaMHM MPOBeJAEHUS (PU3NKO-XUMUUYECKUX U3MEPECHUH
3 KpaTkoe coaep:kanue QU CHUNTIHHBI
Pa3znes 1. OcHOBHBIE OnpeeIeHUs U MOJT0KEHHUS.

1.1 Xumuueckoe npou3BOJICTBO.

Pa3Butue XMMHUYECKUX IMPOU3BOACTB M XHMHUYECKOM TEXHOJIOTMH CHUHTETHMUYECKHX W IPUPOAHBIX
[OJIUMEPOB, B TOM YHCJIE MOJUMEPOB MEIUKO-OMOJOTHYECKOr0 Ha3HAYeHUs. XUMHUYECKOE MPOU3BOJICTBO.
[ToHsATHE O XMMHMYECKOM INPOU3BOJCTBE KAK O CHUCTEME COEIMHEHHBIX MOTOKAMU MAalIMH U alapaToB, B
KOTOPBIX OCYILIECTBIISICTCSI B3aMMOCBSI3aHHBIC XHMHYECKHE TIPEBpalIeHUS W (U3UYECKUE TIPOLECCHI
nepepadoOTKU  ChIpbst B  HPOAYKTHl. XHMHYECKOE IPOU3BOACTBO KaK (DYHKIMOHAIbHAs €IUHHIA
NPOMBIIIJICHHOCTH U €€ XUMUYECKUX oTpaciieil. O6mue GyHKiun (MHOrO()yHKIIMOHATEHOCTD) XUMHYECKOTO
IPOM3BOJICTBA.

1.2 CTpyKTypa XMMHUYECKOIO IIPOU3BOCTBA.

OOmiass TEeXHOJOrHYecKass CTPYKTypa XHMHYECKOro mpou3BojcTBa. OCHOBHBIC OIepalud B
XMMHYECKOM IPOHM3BOJICTBE - MOJTOTOBKA CHIPbSl, XUMUYECKHE U (DU3MKO-XMMHUYCCKHE MPEBPAICHUS,
BBIJICJICHUE TPOJYKTOB, OOC3BPE)KMBAaHHE W YTHIW3AlMsS OTXOJOB, TEIUIO- M JHEProodecredyeHue,
BOJIONIOJITOTOBKA, YIIPABJICHUE TPOU3BOJACTBOM. OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTBI - CBHIpPbE,
BCIIOMOT'ATEJIbHBIE MAaTE€pHalibl, OCHOBHOM U JTONIOJHUTEIBHBIN POAYKT, OTXObI, SHEPTETHUECKUE PECYPCHI,
o0opy0BaHUE U TPUOOPBI.

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

TexHomornyeckne MokazaTeNIH - CTENEHb MPEBPALICHUS CHIPbS, CEIEKTHBHOCTH MPOILECCa, BBIXOJ
OPOAYKTa, pPACXOJIHblE KOA()(UIMEHTH MO CHIPbIO M DSHEPrUU. OKOHOMMYECKHE IIOKa3aTelu -
IPOMU3BOAUTENBHOCTh, MOIHOCTh, CEOECTOMMOCTh NPOJYKTa, MpPUBEACHHBIE 3aTPaThl, YJICIbHBIC
KaluTaJbHBIC 3aTpaTbl, NPOU3BOAUTCIBHOCTL TpyHda. 9KCHJ’IyaTaHI/IOHHI)I€ IIoKasaTejii - HaACKHOCTh H
0e30macHOCTh (PYHKIIMOHHPOBAHMS CHUCTEMBI, YIpaBIsieMocThb. Mepapxudeckas opraHu3anusi IpoLECcCOB B
XHUMHYECKOM TPOU3BOJICTBE

Paznen 2 . XuMu4yeckoe npou3BoACTBO - XMMHUKO-TexXHoorn4ueckas cucrema (XTC).
2.1 CtpykTypa XMMHUKO-TEXHOJOTUYECKON CUCTEMBI.

XUMHUYECKOE TPOU3BOJACTBO KaK XHMMHUKO-TeXHoJorudeckas cucrema. CocraB XTC: sneMeHTHI,
CBSI3U, OJICUCTEMBI, - U UX peau3alys B XMMUYECKOM IIPOM3BOJICTBE (TIPOLIECCH B anmapaTax U MalldHax,
notoku). OnemeHtsl XTC. Ux kinaccudukauus Mo BHUIY NPOIECCOB M HazHAueHHE (MEXaHUYECKUe,
TU/IPABINYECKHE, MaccoOOMEHHbIE, TEIIOBBIE, XUMHUYECKHE, JJIEMEHTBI YIPAaBIICHUS).
MHoropyHKIIMOHaIbHbBIE ~ AJIEMEHTHL.  TexHonoruueckue  cBs3u  aneMeHToB  XTC  (mOTOKM).
[locnenoBarenbHass, mnapaiesbHasi, pa3BEeTBICHHAs, IOCIENOBAaTENbHO-00BOAHAs (Oaiimac), oOparHas
(peuuki). Onucanne XTC. Bunbr moneneit XTC. Cuctemubiii monxon mpu cuHTese n ananmmze XT1C.
CsoiictBa XTC kak cucremsl. Ananns XTC.
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2.2 TeXHUKO-3KOHOMHYCCKHUE IM0KA3aTECIN XUMHICCKOTO MMPpOU3BOJACTBA.

MarepuanbHble U 3HepreTuueckue 6anancel. AHanus padotocnocoOHocTH XTC. OCHOBHBIE 3TaIlbI
pazpabotku XTC. OcnoBHble koHmeniuu noctpoeHuss XTC. WX copepkaHue W CHOCOOBI pean3aliyu:
IIOJIHOE HCIOJIb30BAaHUE CHIPHEBBIX U IHEPrETUUYECKUX PECYPCOB, MUHUMM3ALUS OTXOJO0B, ONTHMAaIbHOE
UCIIOJIb30BaHUE anmnapaTyphl.

Paznea 3. IloacucreMbl XMMHUYECKOI0 MPOW3BOACTBA. AHAJIU3 THUIOBBLIX NMPHUMEPOB XHMHUKO-
TE€XHOJOTHYEeCKHX MPOLecCoB.

3.1 IloxcucTemMbl XMMUYECKOTO TPOU3BOJICTBA

[Toncucrema BOIOMOArOTOBKU. Boga Kak chlpbeé M BCIIOMOTAaTENbHBIM KOMIIOHEHT XHMHYECKOTO
npou3BoJACcTBa. IIpoMmblllieHHAas BOJOMOATrOTOBKA: OCHOBHBIE CTaJWM M METOABl OYMCTKH BOABI OT
npumeceit. Opranuzaius Bogoo00poTa Ha XUMHUYECKOM MpeAnpusaTHU. DHepreTudeckas noacuctema XTC.
OOmast xapakTepucTUKa W KiacCU(UKALUs HHEPreTHUYECKUX PpECYypCOB B XUMHUYECKOW TEXHOJIOTHH.
HcTouyHuKH SHEPTUHM B XMMHUYECKOM MPOHU3BOJACTBE. PalrioHanbHOE MCIONIb30BaHUE SHEPruu. BropuuHbie
JHEpPreTHUeCKue pecypcehl, ux kiaccudukanus. CeippeBas moacucrema XTC. Xapakrepuctuka u
KJaccu(uKalus CeIpbsi. BropuuHbie MaTepHalibHbIE PECYPCHI.

3.2 AHaIM3 TUIIOBBIX IMPUMCPOB XMMHUKO-TCXHOJIOTHYICCKUX ITPOLECCOB

HpOI/ISBO,I[CTBO IIOJIMOTHUIICHA HPI3KOI>1, BBICOKON M CpGI[HCﬁ IUIOTHOCTH. BpIfeneHue neKTUHOB

TPpaAUIIUMOHHBIM U OMOTEXHOJIOTUYECCKHM MCTOJ0M.

4 O0beM yueOHOH THCHMILINHBI

Buj y4e6noii padoTsl O6bem aHCHUITHHDI
3E Akan. 4. Axan. 4.
OO0masi Tpy10eMKOCTb 1M CHUILIHHBI 3 108 81
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHATHSI: 1,41 51 38,25
Jlekmun 0,48 17 12,75
[Tpaktuyeckue 3austus (I13) 0,94 34 25,5
CamocrosiTesibHas padora 0,59 21,4 16,05
KonTakTHas camocTosiTenpHas paboTa 059 0,4 0,3
CaMocTosiTenbHOE U3YUEHUE PA3/AETI0B IUCIUILIUHBI ’ 21 15,75
Bupa koHTpOJS: Ok3amen (35,6)
KonTtakTHas paboTa — mpoOMeKyTOYHAS aTTECTAIHS 1 | 35,6 | 26,7
AHHOTAaIUs padoyeil MPorpaMMbl T CHHNJIHHBI
«OnTUMH3AIUA XUMHKO-TEXHOJI0THYECKHUX MPOILECCOBY
1 Heab AMCHUIUIMHBI — TIONydyeHHE O0a30BBIX 3HAHUM O METOJaX ONTHMHU3AIUUA XUMHKO-

TEXHOJIOTHYECKUX TPOIECCOB M MPUOOPETCHHE OMbITAa MX MPUMEHEHUS JUIsl PEIICHUs ONMTHMHU3AIMOHHBIX
3a/1a4, B YaCTHOCTH C MCIIOIH30BAaHHEM aBTOMATH3WPOBAHHON CHUCTEMBI KOMITbIOTepHOI MatemaTuku (CKM)
MATLAB, a Takxke OBIaJ€HHE C €ro MOMOIIbI0 MPAKTUKOW KOMIBIOTEPHOTO MOJIETUPOBAHUS CHUCTEM
XUMUYECKON TEXHOJOTUHU C PEUICHUEM 3aJlay aHalIn3a, ONTUMU3AIUU U CUHTE3a XUMUKO-TEXHOJIOTHYECKUX
npoueccos (XTII) u cuctem (XTC).

2 B pe3yabTaTre u3y4eHus AUCHUIIMHBI 00yYAIOUIUICH T0JIKEH:

Obnadams ClenyOUMMA KOMITIETCHIIUSMHA U UHIANKATOPAMH MX JOCTHKCHHS:

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

3namy:
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- HEPAPXHUUECKYIO CTPYKTYPY XUMHUKO-TEXHOJIOTMUYECKUX MPOIIECCOB U METOJUKY CUCTEMHOI'O aHan3a
XUMHUYECKHUX TTPOU3BOJICTB;
- METO/Ibl KOMIIBIOTEPHOTO MOJIETUPOBAHUS XUMUKO-TEXHOJIOTUUECKHUX MPOLIECCOB;
- YUCJICHHBIC METOIbI BBIYUCIUTEIPHOW MaTEeMAaTUKH JJISI PEATM3allii Ha KOMITbIOTEpaX MOJIEICH XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB;
- CITOCOOBI TPUMEHEHHUST KOMITBIOTEPHBIX MOJICNICH XMMHUKO-TEXHOJOTHUECKHUX MPOIIECCOB JIJIsl PEIICHHMS
3a/1a4 HAyYHbIX MCCIIEIOBAHUM, a TAKXKE 3a/1a4y aHAIN3a U ONTUMHU3AILNN XUMUKO-TEXHOJIOTHYECKUX CUCTEM;
- PUHIIUAIIB TPUMEHEHHUS METOI0JI0OTUHA KOMIIBIOTEPHOTO MOJICTUPOBAHUS TIPH aBTOMATH3UPOBAHHOM
MIPOCKTUPOBAHUH M KOMITBIOTEPHOM YIIPABICHUH XUMUYECKUMH IPOU3BOJICTBAMH.

Ymemn:
- TPUMEHATh TOJYyYCHHbIC 3HAHUA TPH PEIICHUH poeCCHOHANIBHBIX  33J1ad4  KOMITBIOTEPHOTO
MO/ICJIMPOBAHUS MTPOILIECCOB B TEINIOOOMEHHUKAX M XMMHUUYECKUX PEaKkTopax:
- pemaTh OOpaTHBIC 3a/1a41 CTPYKTYPHOH M MapaMeTpUUIECKON UIACHTU(UKAIIMA MaTeMaTHIYECKOTO
OTIMCAHUS MIPOIIECCOB XUMUYECKHX MTPEBPAIICHHUI B PEAKTOpaX ¢ MEMIATIKON M TPyOUaThIX peakTopax, a
TaK)K€ MaTEeMaTHYECKOTO OIMKMCAHMS IIPOIIECCOB TEIIONEpeIau B TEIIIOOOMEHHUKAX
- pemaTh NpsIMbIC 33/1a41 KOMITBIOTEPHOTO MOJICTUPOBAHUS IIPOLIECCOB B PEAKTOPaX ¢ MEIIANIKOM;
- pemaTh NpsIMbIC 33/1a41 KOMITBIOTEPHOTO MOJISTUPOBAHMS IIPOIIECCOB B TPYOUATHIX PEAKTOPAX;
- pemaTh 3a7a4¥ ONTUMH3AIMU MTPOIIECCOB XUMUYECKUX MTPEBPAIICHUI B PEAKTOPAX U MPOLIECCOB
TEIJIOTIEPEIay B TEIIIO0OMEHHHUKAX.

Brnaoemy:
- METOJIaMH MPUMEHCHHS CTaHIAAPTHHIX MAKETOB MPHUKIAIHBIX MporpaMm, B 4yacTHocTH nakera MATLAB,
JUIS MOJACIIUPOBAHUSA M ONTHUMHU3ALUU TPOIECCOB B TEIUNIOOOMEHHUKAX, a TAKXKE B XUMHUYECKHX PEaKTOpax
UJICATHHOTO TICPEMEIIMBAHUS U HICATBHOTO BHITECHCHHUS.

3 KpaTkoe coaep:kanue QU CHUNTHHBI
Pa3nen 1. XapakTepucTuka 3aa4 ONTHUMH3AIMI MPOIECCOB XUMHYECKO T€XHOJIOTHH.
Tema 1. Uepapxuueckas cmpykmypd HPOYECcos8 XUMUYECKUX NpOous3eo0Cms, UX Mamemamuieckoe
MoOenupoganue u_onmumuszayus. XUMUKO-TEXHOJIOTMUECKUE CHCTEMbl U HX HepapXxudeckas CTPYKTypa.
KommnbrorepHoe MoaenupoBaHne XUMUYECKUX MPOU3BOACTB. DTallbl MATEMATUUYECKOTO MOJCIHPOBAHUS U
onTUMu3anuKu. Pa3paboTka MaTeMaTHYECKOTO OIMMCAHMS IPOIECCOB W aJTOPUTMOB pacyeTa XHUMHKO-
TEXHOJIOTHYECKHX TpoIeccoB. [IpuMeHenne Mmetononoruu cucreMHoro ananu3a u CALS-texHomoruit s
pelieHus 3aj1a4 MOACIMPOBaHUS U ONTUMH3AIMU B aBToMaTu3upoBaHHbix cucremax AVC, CAIIP, ACHU,
AJINC, ACY wu ACOVII. IlpuMmeHeHHe TpUHIMUNA «YEPHOTO SUIMKa» IpPU MaTeMaTHYECKOM
MOJIENIMpOBaHMU. MaTemMaTnuecKkoe ONMUCAHUE MPOLIECCOB, MOJICTUPYIOIINM alrOPUTM U PACUETHBIM MOJIEIb
XUMHKO-TEXHOJIOTHUECKOT0 TIporiecca. BupryanbHOe NpOU3BOACTBO. ABTOMATH3WPOBAHHBIE CHUCTEMBI
MPUKIATHON HHOOPMATUKH.
Tema 2. OcHogHbie NPUHYUNLL ONMUMUZAYUY CIMAYUOHADHBIX U OUHAMUYECKUX NPOUECCO8 XUMUYECKOU
mexHono2uy. 3aadu ONTHUMAJIBHOTO MPOCKTUPOBAHMSI W YIpaBlIeHUS. AHalW3, ONTUMU3AIMS U CHUHTE3
XHMUKO-TEXHOJIOTHYECKAX CHCTEM. OKOHOMHYECKHE, TEXHHKO-DKOHOMUYECKHE U TEXHOJOTHYECKHE
KPUTEPUN ONTUMAIBHOCTH XHMHYECKUX TPOHU3BOJACTB. BEBIOOp KpuTepueB ONTUMAIbHOCTH (IIENEBBIX
(GYHKIMI) U ONTUMU3HPYIOLIUX MEPEMEHHBIX (PECYpCOB ONTUMHU3AIMK). UKCIeHHbIE METObl OJHOMEPHOU
¥ MHOTOMEpHOU onTuMu3anuu ¢ orpanudenusmu I-ro u Il — ro poga. CtpykTrypa nporpamm Juisi perieHus
ONTUMHU3AIMOHHBIX 3a7a4 ¢ mpuMeHeHneM nakera MATLAB, BBox 1 BbIBOA MHGOpPMAIIMH, B TOM YHCIIE C
UCIIOJIb30BAaHUEM TEKCTOBBIX (PaifiyioB.
Pa3nen 2. OnTuMu3anusi THNOBBIX XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

Tema 3. Auanumuyeckue memoowl onmumu3ayud XUMuKo-mexrHojao2u4ecCKux npoueccos. HeO6XOJII/IMI)Ie

U JOCTaTOYHbIE YCIOBHUS DJKCTPEMyMOB (YHKIMI MHOTHX mepeMeHHbIX. KBagpatuunsle (GOpMBI.
['padmyeckoe nmpeacTaBieHUe HIKCTPEMYMOB (PYHKIMI OAHOM M JBYX MEPEMEHHBIX C MPUMEHEHHEM IaKeTa
MATLAB. Onpenenenre ONTUMANbHBIX YCIOBUN MPOTEKaHUS 0OpaTUMONW XMMHUYECKOW peakuuu. AHaln3
ONTUMAJIBHBIX YCJIOBHM IMPOTEKAHMs MPOCTHIX PEAKIUIl B peakTopax C MEIAJIKOM U SKOHOMHYECKUM

KpUTEPUEM ONTHMAIbHOCTH.
Tema 4. Yucnennvie memoodvl _oonomepHou _onmumusayuu. MeTonsl CKaHUPOBaHUS, JIOKAIU3ALUU
MEPEMEHHON U 30JI0TOr0 CEYeHMs, a TakKe C OOpaTHhIM MEepeMEHHBIM InaroM M yucen PduboHayuy.

24




CranpaprHas Qynkius MATLAB nns onpeneneHus MuHUMyMa (QyHKIUH OIHOM mepemenHoi — fminbnd.
Pemenne anreGpandeckux W TPaHCIEHACHTHBIX ypaBHEHHUH C NPUMEHEHMEM CTaHAAPTHBIX (YHKLIHU
MATLAB - roots u fzero coorBecTBeHHO.

Tema 5. Yucnennvie memoovl mHo2oMepHOU onmumusayuy. MeToabl HYJIEBOTO, NEPBOIO U BTOPOIo
nopsaka. Pemienue 3amad oNTHUMM3AlMM IPOLECCOB, PELIEHHMS CUCTEM HEIMHEWHBIX YypaBHEHUH U
amnMmpOKCHMAIIMK JTaHHBIX ¢ IpuMeHeHneM crangaptHoi ¢ynkuun MATLAB fminsearch. Pemrenue 3amau
anmpoKcUManuil (yHKIMKA MHOTOWIEHAMH POU3BOJILHON CTENCHH C PUMEHEHHUEM CTaHIapTHOU (PyHKIHH
MATLAB - polyfit, a Takke perreHuss CHCTEM JTHHEHHBIX adreOpandecKuX YpaBHEHHUH METOI0M OOpaTHOM
MaTpHIIbI ¢ KCIONIb30BaHueM cranaapTHoil Gpyukmuun MATLAB — ~(-1). Pemienne cucteM 0OBIKHOBEHHBIX
nuddepeHImanbHbIX ypaBHEHU ¢ puMeHeHueM crannapTHeix GyHkimii MATLAB — ode45 (45 — Homep
KOHKPETHOI'0 METOJIa) MJIU ISl )KECTKHX CUCTEM - TeX ke (PyHKIMI ¢ 100aBIeHHEM OJHOTO U3 CUMBOJIOB t,
tb mim S(B 3aBUCMMOCTH OT CTETICHH KECTKOCTH CHCTEM).

Pazgen 3. OnTumMu3anus NpoLeccoB B KacKaje IOC/IeJ10BaTeJbHbIX U Napa/uleJibHbIX alNapaToB
XMMHYECKHUX NPOU3BO/JCTB.

Tema 6. Onmumusayus npoyecco8 6 KacKade Nnocied08amenbHblX U NapailebHblX _annapamos ¢
02PAHUYEHUAMY 8 BU0E PABCHCME _C NPpUMEHeHuem memooa muoxcumeneti Jlacpanoica. IToHATUSA yCIOBHOTO
9KCTpEMyMa WU HEOINpeJeNeHHbIX MHoXxuTened Jlarpanxa. BbIBox cOOTHOWICHMH Ui OHpeAeseHUs
skcTpemyMa (yHkuuu Jlarpamka. OnTumanpHOE pacHpefesieHHE MOTOKA ChIPhS MEXAY HapaielbHO
pabotarouumu  annaparamMy. ONTHMU3aLUSA IOCIEI0BATENbHBIX MHOTIOCTAJUMHBIX IMPOLECCOB METOAOM
HEONPEIEIECHHBIX MHOXKUTENEN Jlarpanxka.

Tema 7. Ilpunyun Ounamuyecko2o npozpammuposanus u e2o zpagduueckas uiniocmpayus. IloctaHoBKa
3a7aul  AuHaMuyeckoro mnporpammupoBanus (Il). Maremaruueckas QopmynupoBKa INpUHIUIA
Makcumyma bennmana. Perienue KOMOMHATOPHOM 3a7auM O KOMMMBOSDKEPE METOAOM JAMHAMHUYECKOTO
IPOrpaMMHUPOBAHUS.

Tema 8. Onmumusayus npoyeccos 8 Kackaoe nociedo8amenbHblX annapamos memooom OUHAMUYECKO20
npocpammuposanus. BbIBOJ COOTHOLIEHUHN ISl pelleHus 3aJadd MUHHMH3AlMU CyMMAapHOro oObema
KacKajia MocCJIe0BaTeIbHBIX XUMUUYECKIX PEaKTOPOB, B KOTOPBIX MPOTEKAeT MpOCTEiIas peakius IepBoro
nopsiaka. I'paduyeckoe pemieHwe 3agaydl  JUHAMHUYECKOTO  MPOrPaMMHPOBAaHUS  UIS  KacKajaa
I0CJIEI0BATENIbHBIX PEAKTOPOB, B KOTOPBIX MPOTEKAET MPOCTEHIas peakiyst BTOPOro mopsiKa.

Paznen 4. TexHosnormueckass ONTHMHU3ANUS NPOLECCOB XHMHYECKHMX TMPOM3BOJACTB MeTOA0M
HeJMHEeHOr0 NPOrpaMMHUPOBaHMS.

Tema 9. Onmumuzayus npoyecco8 XuMu4yeckou MmexHono2uu O _Oeucmsyrouux npoussoocme npu
U3BECMHBIX _ 3HAYEHUAX _ KOHCMPYVKYUOHHbIX _napamempos. DOpMyIupoBKa 3aJadyd  HEJIWHEHHOTro
nporpammupoBanus (HJIII) ¢ orpannyenussmu | — ro u Il — ro ponma. Pemenue 3amaun HIJIII ¢
npuMeHeHreM craHgaptHod ¢ynkuun MATLAB — fmincon. OmpeneneHue OnTHMAanbHOTO BPEMEHH
npeObIBaHMs B PEAKTOPE UACATBHOTO MEPEMENINBAaHNS U TIEPUOINYECKOM PEaKTOpe, B KOTOPHIX MPOTEKAET
IIPOCTEHIas MMOCIeI0BaTeNbHAs PEaKLUs, a TAKKE€ ONTUMAJIBHON TEMIEPATYphl - B PEAKTOPE HMI€ATBHOIO
nepeMenInBaHus ¢ pocTeiiieit oopaTuMoil peakueit

Tema 10. Onpedenenue onmumanbHblX 3HAYEHUN KOHCMPYKUUOHHbIX NApPAMempo8 npu_NpoeKmuposanuy
Xumuyeckux _npouzeoocms. DopMylupoBKa 3aladd  HelIMHeWHoro mnporpammupoBanus (HJIII) c
orpanuueHussMu | — ro u Il — ro pona. Pemenne 3agaun HJIII ¢ mpuMeHeHHeM cTaHAApTHOM (yHKIMU
MATLAB - fmincon. Pemienne 3amadyd ONTUMAJIBHOTO TMPOCKTHPOBAHHS TEIUIOOOMEHHUKA THIA
«CMEILIECHUE-CMEUIEHUE» C TEXHUKO-DKOHOMUYECKUM KPUTEPUEM ONTHUMAJIBHOCTH.

Paznen 5. DxoHomMu4Yeckasi ONTHMHU3aNUsl NPOM3BOJACTBEHHBIX IPOLECCOB MeTOA0M JIMHEIHOro
NPOrpaMMHUPOBAHUS.

Tema 11. Onmumuzayus npouzso0cmea _uzoenuti npu_02PAHUYEHUAX HA_U320MOBIEHUEe KOMNIEKIMYIOUUX
Ooemaneti. DopMynupoBka 3amaud JuHeiiHoro mnporpamMupoBanus (JIII) u ee reomerpuyeckas
WHTEepnperanus. YcioBus coBMecTHocTH 3amauu JIII. Anamm3 3-X BO3MOKHBIX BAapHAaHTOB pPEIICHUH.
I'paduueckoe pemenune 3amaum JIII. Pemenue konkperHod 3amaum JIII ¢ mpuMeHeHHEM CTaHIAPTHOM
dyuxun MATLAB — linprog.

Tema 12. Onmumanvhas opeanu3ayus npouzsoocmed HpoOYKUUU NpU O02PAHUYEHHbIX 3andcax Cblpbs.
®opmynupoBKa 3adaud JuHeHoro mnporpamMupoBanust (JIII) u ee reomerpuueckass HMHTEpHpeTaLUs.
VYcnoBust coBmectHocTH 3a1aun JIII. AHanu3 3-X BO3MOKHBIX BapuaHTOB pelieHuid. ['padguueckoe pemieHue
3agaun JII1. Pemenue konkpetroii 3anaun JIIT ¢ npumenennem crangaptaoit pynkimun MATLAB — linprog.
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4 O0beM yueOHO# JUCUMIITIMHBI

O0BbeM THCHHUILINHBI
Bun yuyeOHo# padoThI Axan. | Actp.
3E
q, q,
OO01asi TPY10€eMKOCTh M CHUTIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,42 51 38,25
Jlexknuu - - -
[Tpaktrueckue 3ansatus (113) 0,94 34 25,5
Jlaboparopusbie pabotsl (JIP) 0,48 17 12,75
CamocrosiTejibHas padoTa 2,58 93 69,75
KoHnTakTHas camocrosiTenbHas paboTa 0,4 0,30
2,58
CamMocCTOosITeIbHOEC H3YUCHHE PA3/ICTIOB JUCITUTLUIMHBI 92,6 69,45
Bua HTOroBOro KOHTpOJIA: 3a4er c oneHkom

5.2 IMcuMIJInHbI YacTH, (JOPMHPYEMOii yYaCTHUKAMHU 00pa30BaTe/IbHBIX OTHOLIEHH T (00s13aTeIbHbIE

BapHaTHBHbIE IMCIUTLIMHDI)
AHHOTANUsA pado4eil MPOrpaMMbl JUCHUILIIHHBI
«JlonmoJIHUTEIbHBIE TJIAaBbl MATEMATHKH»
1. leab AMCUMIUIMHBI - TIONyYEHUE MPEACTABICHUN 00 aKTyalbHBIX MPOOJIEMax HCIOIb30BaAHU

CTaTUCTHYCCKHUX MCTOAOB B XHMHUU H XAMHYCCKON TCXHOJIOTMHU, a TAaKKC IIPAKTUYCCKAsaA pcain3alus
OCHOBHBIX ITOAXOJA0B K aHAJIN3Y JAHHBIX C UCIIOJIb30BAHUECM BECPOATHOCTHO-CTATUCTHYCCKUX METOOB.

2. B pe3yabTare n3y4eHus JMCUMILIMHBI 00y4AIOLIUIACH JOJIKEeH:
Obnadams cneayroIIMU KOMIIETEHIIUSAMYI U HHAUKATOPAMH UX JOCTHXKEHUS:
[1K-2.1, T1K-2.2, TIK-3.3.
3HaTh:
OCHOBHblE HNPUEMBI U METOAbl O0OpaOOTKM CTaTUCTUUECKOM HH(pOpMauu: pacyér BBIOOPOUYHBIX
XapaKTEPUCTHK CIIydyalHbIX BEJIWYMH, MCIIOJIb30BAaHUE CTAaTUCTHMUYECKMX THUIIOTE3 Ui IepeHoca
PEe3yabTAaTOB BEIOOPOYHOT0 00CIE0BaHMUS Ha T€HEPATbHYIO COBOKYITHOCTB;
METO/Ibl PErPECCUOHHOTO U KOPPEJISLIMOHHOTO aHAIN3a;
OCHOBBI JJMCIIEPCUOHHOTO aHAJIN3a;
METO/Ibl aHAJIN3a MHOTOMEPHBIX JITAHHBIX;
6a30BYyI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K TEOPETHUYECKOMY ONHMCAHUIO OCHOBHBIX MEPCIEKTUBHBIX
HaIlpaBJCHUHN pa3BUTUSA METOA0B 00pa0OTKH IKCIIEPUMEHTAIBHBIX JaHHBIX;
YMerTs:
aHAJIM3UPOBaTh M KPUTUYECKU OLIEHUBATh COBPEMEHHBIE HAayYHbIE JOCTHKEHHS B OOJIACTH CBOMX
Hay4HBIX UCCIIEOBAHU;

MCIIOJIb30BATh MOJIYYEHHbIE 3HAHUS JUIsl pelieHus Ipo(eCCHOHAIBHBIX U COIIMAIbHBIX 3a7ad.
Brnaners.:
0a30BOll TEPMUHOJIOTHEN, OTHOCAIIENHCS K CTaTUCTHYECKOM 00pabdoTKe OSKCHEpUMEHTAIbHBIX
JIAHHBIX;
NPaKTUYECKUMH  HaBbIKAMH  OOpabOTKM  CTaTHCTHMYECKOM  HMH(OpPMAalMM C  HCHOJIb30BAaHUEM
UH(POPMAIIMOHHBIX TEXHOJIOTHH;

METOJIOJIOTHEN COBPEMEHHBIX HAYYHBIX MCCIEIOBAHNN, KPUTUYECKOM OLICHKOM IOJYyYEHHBIX
pE3yabTAaTOB, TBOPYECKUM aHAIM30M BO3HUKAIOIIMX HOBBIX MPOOJEM B 00JACTH XUMUU U XUMHUYECKON
TEXHOJIOTUH.

3. KpaTkoe cogep:kaHue JUCHHUIINHBI
Paszpnen 1. OcHOBBI MATEMATHYECKOM CTATHCTHKH
OCHOBHBIE CTATUCTUYECKUE METOBI AHAIN3A SKCIIEPUMEHTAIBHBIX JaHHBIX. THUIBI N3MEPUTEIBHBIX

mkan. [Ipumenenne WHQPOPMAIMOHHBIX TEXHOJIOTHHA [T  OOpaOOTKHM pe3yibTaTOB JKCIIEPUMEHTA.
[IpenBaputenbHas o00paboTKa pe3ylIbTaTOB OKCIEPUMEHTA: IMOCTPOSHHE HJMIHMpPUYECKOr (pyHKIUU
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pacnpeneneHus, TUCTOTPaMMbl, KyMYJISThL. [lodydeHne CTaTUCTHYECKHUX OIEHOK PachpeleieHHsI BEIOOPKHU.
CgoiictBa o1ieHOK. ToueuHble OlLlEHKU. MHTEpBalbHBIE OLICHKH NapaMeTpoB pacnpenenenus. [Iposepka
cTaTucTuyeckux runore3. OcHoBHbIE OHATUSA. CxeMa mpoBepku runore3. [IpoBepka runore3 o paBeHCTBE
JUCIIEPCUH, O PABEHCTBE MaTeMaTUYECKUX OXuAaHuil. [IpoBepka runores3sl 0 BUAE 3aKOHA PACIIPEACIICHHS
1o kpurepuio x’— ITupcona. IIpoBepka rumoTe3 HemapaMeTPUYECKMMH METOAaMK: KpuTepuii MaHHa-YUTHH
U Kputepuii Buiikokcona. Berumciienue BpIOOpouyHOTrOo Koddduumenta xoppensuuu Ilupcona. Panrobie
koadpunmenTs! koppensiuuu Cniupmena u Kenpamia. Onenka 3Ha4MMOCTH K03()PUIIMEHTOB KOPPESALIUU.

Pazpnen 2. CraTucTH4ecKHe MeTOa AaHAJIU3A JAHHbBIX

JlucnepCMOHHBIM ~ aHAJIN3: IIOHATHE JIUCIIEPCMOHHOIO  aHAjiu3a, OCHOBHBIE ONpPEIEICHUS.
OpnnodakTopHbli W IBYX(AKTOPHBIA TUCIICPCHOHHBIA aHanmu3. PerpeccroHHbld aHanu3. JluHeiHas
perpeccust oT ofgHoro mapamerpa. OLeHKa 3HAYUMOCTH KO3 (GUIMEHTOB YpaBHEHHS PETrpeccHud H €ro
anexkBaTHocTu. HennHuelinas perpeccusi.

Pa3znen 3. CraTucruueckasi 00padoTKa MHOTOMEPHBIX JAHHBIX

[TonsTHE O METOAAX aHAIM3a MHOTOMEPHBIX JaHHBIX. HasHaueHne U KiacCu(pUKaIis MHOTOMEPHBIX
MeT010B. OCHOBBI KOPPEJSIIUOHHOTO M KOBAapUALMOHHOTO aHaiu3a. MHOTOMEpHBI perpecCUMOHHBIN
aHanmu3. MeToabl CHH)KEHUSI pa3MEPHOCTH: METOJ| TJIABHBIX KOMIOHEHT M (hakTOpHBINA aHanu3. OCHOBHBbIE
MOHSTHS M TIPEIOIokeHus: pakropHoro aHanmuza. OOmuit anroputM. OCHOBHbBIE 3Tarnbl (PAKTOPHOTrO aHAIM3A.
OcHoBHBIE MeTOABI Kiaccupuranuu. JuCKpuMHHAHTHBIA aHamu3 OCHOBHBIC TMOHSITHS M TPEIIOIOKEHUS
JUCKPUMHHAHTHOTO aHaM3a. JJMCKpUMHHAHTHBIA aHATM3 Kak MeToA Kiaccuukanuu o0bekToB. KiactepHblit
aHaiu3. OOmas XapakTepuUCTUKAa METOJOB KJacTepHOro asHainusa. Mepbl cxoxactsa. Hepapxuueckuit
KJIacTepHblii aHamu3. Metox K-cpemnux. Kputepunm kauectBa kiaccubukanud. [lepCreKTHBBI pa3BUTHS
CTATUCTUYECKUX METO/IOB 00pa0OTKH IKCIIEPUMEHTANIbHBIX JIAHHBIX.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bun yuebnoit paboTsl Beero 1

3E Axan. 4. 3E Axap. 4.
O01masi TPy10eMKOCTh TUCIHILIHHbI 2 72 2 12
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,94 34 0,94 34
Jlekmun 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,5 18 0,5 18
CamocrosiTejibHasi padoTa 1,06 38 1,06 38
KonTakTHas camocrositensHas paboTa 0,4 0,4
CamocTosTenbHOE U3YIEeHUE Pa3JIeNioB 1,06 376 1,06 376
JIACIIUIUTHHBI
Buj koutposst — 3ayer ¢ OLeHKOM
Bua uTOroBOoro KOHTpoJIs: 3adeT C OIEHKOM

Bcero Cemectp
Bun yuebnoit paboThl 1
3E Af{Tp' 3E Actp. u.

O0mas TPyA0eMKOCTh JMCIUILTHHBI 2 54 2 54
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHIATHSI: 0,94 25,5 0,94 25,5
Jlexnun 0,44 12 0,44 12
[Tpaktnueckue 3ausaTus (I113) 0,5 13,5 0,5 13,5
CamocrosiTesibHas padora 1,06 28,5 1,06 285
KonTakTHas camocrositenbHas paboTa 0,3 0,3
CaMocTosTenbHOE N3yUeHUE Pa3/IeioB 1,06 282 1,06 282
IVCLIUIUTUHBL
Bua koHTpoJisi — 3a4eT ¢ OLeHKOM
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\ Buja HTOrOBOro KOHTPOJIS: \ \ \ 3ader ¢ oneHKoM

AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«H(popManuoHHbIE TEXHOJIOTHU B 00Pa30BaAHUID)

1 Heab AUCHMIUIMHBI — MOATOTOBKA CTYIACHTOB B 00JacTH MH(GOPMAIMOHHOTO COMPOBOKICHUS
HAYYHOH [eSTeNbHOCTH, MPHUBHUTUE HABBIKOB CAMOCTOSITEIBHOIO TOMCKA XMMHYECKOW HH(pOpManuud B
pa3IMYHbIX UCTOYHHKAX.

2 B pe3yabTare M3y4eHus JMCHUIIMHBI 00y4AIOMMIiCS J0/IKeH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

IK-2.1, TIK-2.2, TTIK-2.3.

3namo:

- OCHOBHBIE COCTABIISIOLINE MH(POPMAIIMOHHOTO oOecreueHus Ipolecca COMPOBOXKIACHNUS HAyYHOU
NEeSTEIbHOCTH, MMOHITHUS U TEPMUHBI;

- OCHOBHBIE OT€YECTBEHHBIC U 3apyO0e)KHbIE HCTOYHHUKH MPOMUIBHON HHpOpMALINH;

- 00IIMe MPUHIIUITBI TIOJTyYeHHsI, 00paOOTKM U aHAIU3a HAYYHOU HH(POpPMAIIUH;

Ymems:

- BBIIETATh KOHKPETHbIE WMH(OPMALMOHHBIE TEXHOJOTHUH, HEOOXOAUMBIE ISl MH(OPMAIIMOHHOTO
o0ecrieyeHns Pa3InIHbIX HAYYHBIX TOTPEOHOCTEH;

- HAXOAUTh NPOGUIbHYI0O HMHPOPMAIMIO B Pa3IUYHBIX OTEUECTBEHHBIX U  3apyOekKHBIX
UH(POPMALMOHHBIX MacCHUBaX;

- 00pabaTbIBaTh U aHATM3UPOBATH JAHHBIE C LIEIbIO BRISIBICHUS PEIEBAaHTHOM HH(OpMALINH,

Braoemy:

- 3HAaHUAMH O COBPEMEHHBIX aBTOMATU3MPOBAHHBIX HH(POPMAIIMOHHO-TIONCKOBBIX CHCTEMax
(AUTIC), ux BO3MOXKHOCTSX, CIIOCO0aX B3aUMOJICHCTBUS C HAMH,

- NPaKTUYEeCKMMHM  HaBbIKaMH  WUH(GOPMAIMOHHOTO  TOHCKA C  TIOMOIIBIO  TEXHOJOTHM
TEJIEKOMMYHHUKAIIMOHHOTO I0CTyNa U MIHTepHET-TeXHOIOTHIA;

- OCHOBHBIMHM TMOAXOJaMHU MJIs aHallM3a IOJIYYeHHOM [aHHBIX W HCIOJb30BAaHUS HMX B CBOEH
npodeCCHOHATLHOMN IeATEIHOCTH.

3 Kpartkoe coep:kanue JMCHUIITHHbI

Paszoen 1. Ocnoenvie nonamus u mepmunsl. I'ocyoapcmeennan cucmema Hay4HO-mexHUYeCKOU
ungopmayuu. Hnghopmayuonnsie uzoanusn u bazot oannsix.

1.1. O0mme cBeneHusl, onpeAeJeHUsl, MOHATHA B 00J1aCTH MH(OPMALNMOHHBIX TEXHOJOTHH U
HH(popManMoOHHBIX cucTeM. Paccesnue u crapenue nnpopmanuu. Cnennudrika nHGOpMaLUK MO0 XUMUU U
xumuyeckoit Texnonorun. Mudopmanmonnsie cucrems! (MC) n nHpopmannonsslie TexHonoruu. CTpykTrypa
u knaccuukanus WC. Ortambl pa3BuTHs HHOOPMAMOHHBIX TEXHOJIOTUHA. Buael nHGOpMaMOHHBIX
texHosoruil. MHpopMmalonHsle pecypchl. ABTOMaTH3UpPOBaHHbIE MH()OPMAIIMIOHHO-TIOUCKOBBIE CHUCTEMBI
(AUIIC). duanoroBble MOUCKOBBIE CHCTEMBI: OCHOBHbIE (YHKIIMHM M BO3MOXKHOCTH, CHOCOOBI JIOCTYyIA.
OcCHOBHBIE ~KOMIIOHEHTBI  TEJIEKOMMYHHKallUOHHOro jgoctyna Kk pecypcam AUIIC. Anropurm
MH(OPMALIMOHHOTO TIOMCKAa B peXUMe Tenenoctyna. BpiOop JeKCHYecKUX €AMHMI, HCIOJIb30BaHUE
JOTMYECKUX M TO3UIHMOHHBIX omepaTopoB. MH(popMalMoHHO-OUCKOBBIM sA3bIK. Jlormka u crparerus
MIOMCKA.

1.2. PedeparuBHble xKypHaabl. OnucaHue OCHOBHBIX CYLIeCTBYHOIIMX ©0a3 JaHHBIX.
PedeparuBubie kxypHanbl: PedeparuBubiii kypHan «Xumms», «Chemical Abstractsy. Crpykrypa,
yKazareiaH, ajJrOpUTMbl pazNuyHbIX BHIOB moucka. basel nmanubix (BbJ]). banku mansbix. Crpykrypa,
¢yHkuuu, Ha3HayeHue. Tunsl 0a3 JaHHBIX U OAHKOB JaHHBIX.

Pazoen 2. Hugopmauyuonnwvie pecypcet cemu Internet. Omeuecmeennvle UCMOYHUKU
ungopmayuu NO Xumuu U CMeHCHbIM 001ACMAM.

2.1. AUIIC Bcepoccuiickoro MHCTUTYTA HAyYHOU M TexHU4eckoil uHGopmanuun (BUHUTH) n
AMIIC STN-International. OcuoBuslie bazbr nanabix BUHUTU. TlpenmeTHoe conepikaHue U HaIlOJTHEHUE.
Crpykrypa nokymentoB B bJI BUHUTU. MudopmanmonHo-nouckoBsiii s3bik. IlonckoBasi crparerus.
WNudopmanmonno-nouckosass cucrema STN-International. Ocobennoctn AMIIC STN-International.
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Opranu3anus ¥ BO3MOXXHOCTU MOHMCKa. Pa3nmuunbie Buabl nmoucka: (STN-easy, STN Express, STN on the
Web u ap.).

2.2. Buabl HCTOYHUKOB HWHPOpPMaNuM, HWHAEKCHI NUTHPOBAHHUS, KJIACCH(PUKATOPHI,
TeMaTH4YeCKUil MOMCK. 3HAKOMCTBO C OCHOBHBIMU BHJIAMU HCTOYHHKOB HH(pOpMAIMHU: MOHOrpadu,
JccepTanuy, aBTopedeparbl, CTaThu, MATEHTHI, JICOHUPOBAHHbBIC PYKOIMCH, TE3UCHl KOH(EpeHIHUH,
CeTeBble MyOJIMKAlMK, cTaHaapThl U T.. OCOOEHHOCTH O(QOPMIICHHS CCHUIOK Ha JaHHbIE HWCTOYHHUKH.
UcnonwszoBanne orteuectBeHHbix 0a3 nanubix PI'b, I'TIHTh, BUHUTHU, PHb u nap. UcnonwszoBanue
BO3MOKHOCTEH Onbnuotexku elibrary. MHaekcel nmutrpoBanus. TeMaTuuecKuil MOUcCK.

Pazoen 3. Hnghopmayuonnsie pecypcot cemu Internet. 3apyoesicuvie ucmouHuKku ungopmayuu no
XUMUU U CMENHCHBIM 001ACMAM.

3.1. O030p cymecTBYIOIIMX 3apy0esKHbIX HHPOPMAUMOHHBLIX UCTOYHUKOB B 00J1aCTH XHMMH,
XMMHYEeCKOH TeXHOJOIMH M CMeXKHbIX HayK. MH(popManuoHHBIE MOpTanbl M CAMTHI AIIEKTPOHHBIX
U3JIAaHUI: CalT AIEKTPOHHBIX >KYpHaJIOB AMEpPHUKAHCKOIO0 XMMHYecKoro oOmiectBa, moprai Informaworld
mznarenbctBa TAYLOR&FRANCIS, wundopmamumonnsii mopran SCIENCE DIRECT wusnarenscTBa
ELSEVIER, noptans uznarensctB SPRINGER, WILLEY &SONS u ap.

3.2. HudpopmanuoHHble BO3MOKHOCTH Science Direct W 3JeKTPOHHOI0 H3IaHUA
AMepHKAHCKOr0 XHMHYecKoro odomecrBa. Science Direct: mouckoBwlid MHTEpGENC, TTOUCKOBBIA S3BIK,
HAaYKOMETPHUYECKUE (YHKLIMHU, OMOJHUTEIbHbIE (QYHKIMU. ODIEKTPOHHBIE W3aHUS AMEPHKaHCKOTO
XuMH4eckoro obmiectBa. OOmas xapakrtepuctuka. HMHbopManuoHHbIE W TIOWCKOBBIE BO3MOXKHOCTH.
[Tonsarue DOI. [TonckoBbI# S3BIK.

3.3. 3apyOexnble HH(POPMALUMOHHBIE CHCTEMblI arperatopbl Hay4YHO-TeXHHMYECKOM
uHopmanuu. ArperaTopsl HaydHO-TexHHUecKoi nH(popmarun Reaxys, Web of Science, Scopus, Google
Academy. Unnekcel nutupoBanus. TeMaTuuecKuil MOUCK.

Pazoen 4. Hcmounuku namenmuou uHgopmayuu.

4.1. OcHOBHbIe NMOHATHSI 00bEKTOB HHTEJLIEKTYaJbHOIi co0cTBeHHOCTH. [loHATHE OOBEKTOB
MHTEJUIEKTYyaJ IbHON coOCTBeHHOCTH. [laTeHTHas MOKyMeHTanus Kak nH(QopMamoHHbIi MaccuB. OCHOBHBIE
NOHATUS M ompeAeneHuss B oOmactu mnareHToBeneHus. OObekThl u300pereHuid. IlaTeHTHOE
3aKOHOJATENLCTBO. MexayHapoaHas mareHTHas kinaccudukanus (MIIK). [Tarentasiii mouck. OcodeHHOCTH
Y BU/JIbI [IOKCKA.

4.2. OreuyecTBeHHbIe M 3apy0e:KHble aBTOMATH3HPOBAaHHbIe HH(OPMAIHOHHO-TIOMCKOBBIE
CHCTEMbl NATEHTHOH WHPopMauMu. XapakTEPUCTHKA, OpraHu3alus, BO3MOXKHOCTU IOMCKa. bJ]
®enepanbHoro nHcTUTyTa npombinuieHHoM coOctBeHHOCTH (PUIIC). CocTtaB M BO3MOKHOCTH JAOCTYIIA.
Crpykrypa narentHoro nokymenrta B bJ[. B/l Amepukanckoro nmatenTHoro Bemomctsa United States Patent
and Trademark Office (USPTO). Cocras B/ USPTO. Bo3moxxnoct moctyna. CTpykTypa MaTeHTHOTO
nokymenta B bJ[. b/l ESPACENET. Komnekuus natentHeix b/l ESPACENET. Bo3moxHocTH noctyma.
Crtpykrypa nareHTHOro qokymenTa B b/l. Buabl 1 BO3MOXHOCTH TIOHCKA.

Pazoen 5. Humepnem Kax mexuonozus u UuHGopmayuoHHlil pecypc.

5.1. UnTepHeT Kak TexHOJ0THusl. VCronp30BaHNE TEXHOJIOTHH BEOMHAPOB B y4eOHOM IpoIliecce.
CoBmecTHas paboTa HaJ AOKYMEHTaMH M OpraHM3allid COBMECTHOIO OHJIAWH MPOCTPAHCTBA Ul HAYyYHOMH
pabotel. DddexT camoopraHuzali B TI00ATBHON KOMIBIOTEPHON CETH. XapaKTEPUCTHKA COIMAIbHBIX
cereil. Ilonsatue o OGnorocdepe. Hcnonp3zoBanue cucreM KoHTpoisi Bepcuit GiHub. Bunuel momckoBbix
MamuH. CTpyKTypa ¥ IpUHIUI pabOThl HOUCKOBBIX MaIIIHH.

5.2. TlouckoBble cHCTeMbl M JHUHKJIONegu4YeckHe mnoprauabl. [lonckoBas cucrema Google.
[Ipuemsr mnoucka wundopmanuu. CepBucsl mnopraiga Google. OnextponHas mnoura Gmail u cepsuc
GoogleTalk. ITouck nayunoit nnpopmanuu B GoogleScholar. ABTomaTnueckuii nepeBoaYMK BeO-CTpaHULL.
Ounukiaoneaunueckue mnoprtansl MuTtepHer. Texnomorms Wiki. McTtopuss BO3HUKHOBEHHSI U CTPYKTypa
cBoOoHOM >HIMKIoNeann Wikipedia.

OO611ee KOTMYECTBO Pa3/IeiioB 5.

4 O0bem yueOHOM TMCUMILINHBI.

Bup yuye6Hoii padoTbl O0BLeM TUCHUILINHEI
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3E Axkaa. | Acrp.
q. q.

OO0masi Tpy10€eMKOCTh 1M CHUILIHHbBI 2 12 54
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 0,95 34 25,5
[Tpaktuueckue 3ansatus (I113) 0,95 34 25,5
CamocrosiTejibHas padoTa 1,05 38 28,5
KoHTtakTHas camocTosTenbHas paboTa 1,05 0,2 0,15
CamocrosTenbHOE U3YUEHHUE Pa3aesioB JUCIUILUIMHEI 37,8 | 28,35
Bua koHTpOJIA: 3auer

1 Hesb AuCHMIIMHBI — TpUOOpETEHHE 00YJAIOUTUMHCS KOMIIETCHIMI U 3HaHHIA, B 00JIaCTH METO/I0B

AHHOTaNUsA padoyei MPOrpaMmMbl AUCUUIIMHBI
«IlosryyeHue u3aesnii Ha OCHOBE MOJIUMEPOB MeIMKO-0MO0JIOTHYECKOT0 HAZHAYCHU D)

nepepa60TKH B U3CJIHA ITOJIUMEPOB, IPUMEHACMBIX B MC,Z[I/IKO-6I/IOJ'IOFI/ILICCKI/IX ob0nacTsx.

2B pe3yjabTaTe H3y4CHUH TUCHUIIJINHBI oﬁyqammnﬁcﬂ JOJIZKCH
Obnadamo CICAYIOIIUMHU KOMIICTCHIUAMU U UHAUKATOpaMU UX NOCTHIKCHUA:

[1K-2.1, I1K-2.2, I[1K-2.3.
3HATh:

TpeboBaHus, mpeabsBIsieMble K CBONCTBAM IOJIMMEPOB, MpEJHA3HAUEHHBIX AJS MOJY4YEHHUS
U3JIeNTUI MEIMKO-OMOIOTHYECKOTO Ha3HAYCHHS C YI€TOM 00JIacTH X PUMEHEHUSI.

OO0mue NpPUHLMIIBI TEXHOJOTHU MEepepadOTKU IMOJIMMEPOB M IOJUMEPHBIX KOMIIO3MIIMM,
ONTUMH3ALMH IPOU3BOICTBEHHBIX IIPOLIECCOB, OCHOBBI TEXHUKHU 0€30I1aCHOCTH.

BaxHelilye TEXHOJIOTMYECKHE IPOLECCHl NepepabOTKU  IMOJUMEPHBIX MaTrepuajoB U
BSA3KOTEKy4eM, BBICOKOIACTUYHOM, DPACTBOPEHHOM COCTOSHUU M OCHOBHOE OOOpYAOBaHHE,
IIPUMEHSEMOI0 B 3TUX IPOLIECCAX.

CrienuanpHble METO/IbI IEPepadOTKU MOJUMEPOB U MOIMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEpUAJIOB.
Ilonmy4yeHue BBICOKOAUCIIEPCHBIX, Ta30HANOIHEHHBIX, IUICHOYHBIX, BOJOKHHUCTBIX, TKAaHBIX,
IPaHyJINPOBAHHBIX U3/EIUM CIIEHUATbHOIO HA3HAYCHHUS.

YMeTh:

Onucath BaxHeHIIMe METOIbl epepaboTKU MOJIUMEPOB, KOMIIO3UIIMOHHBIX MaTepUajoB Ha MX
OCHOBE U UX XapaKTepHble OCOOCHHOCTH.

BeiOupare Hambonee mnpuemieMblii W SKOHOMHYHBIM CIOCOO MOJYyYEHMs OIpeeIeHHOro
W3JIEIIUs.

O1neHuTh BO3MOKHOCTh IPUMEHEHUS OIPEIETICHHOrO THIA, MApKH MOJUMepa AJisi IPUMEHEHHSI B
MEIUIUHCKUX IeJIX ¢ Y4eTOM BBIOpaHHOT0 MeTo1a (POpMOBaHMS U3IEIHUS.

VYMmerb paboTaTh CO CpaBOYHO-MH(DOPMAIMOHHBIMU CHCTEMAaMU B JaHHOW 00JacTH, CBSA3aHHOM
CO 3HAHUEM CBOMCTB, METO/IOB NEPEPAOOTKH U UCIOIb30BaHUS M3JIEINI Ha OCHOBE MOJIMMEPHBIX
MaTepHajoB B MEAUKO-ONOIOTHYECKUX TEXHOJIOTUSX.

Baagern:
OCHOBHBIMH TMPEACTABICHUSIMH O METOaX MepepaboTKU MOJMMEPOB U CBOMCTBAX MOTYyYaeMbIX
MaTepHUaoB.

3 Kparkoe coaepskanue QU CHUNIHHBI

Pa3nes 1. O61mue Bonpockl nepepadoTKu NOJTUMEPOB.
1.1. OGmme Bompochl. PazHooOpaszue wu3aenuii W IpenaparoB, HAXOAAIIMX HPUMEHEHHE B MEJIUKO-
OHroJI0rn4YecKux 00IacTsIX.

0] pojin ClicuaJIN3UPOBAHHBIX O6pa30BaTeJ'ILHBIX nporpaMm M 3KCHICPUMCHTAJILHBIX YCTAHOBOK B

OIICHKE 3KOHOMHYECKON 3 (EKTHBHOCTH MpoIeccOB mepepaboTku mnoauMmepoB. KaapoBblil moTeHmman
HOJMMEPHBIX TPOU3BOJICTB U TPEOOBAHUS K HEMY.

Knaccudukanusa no ¢usnueckomy coctosiHuio U (Gopme — TBepAble (MMIUIAHTATHI), 3JIaCTUYHBIE U
Kay4yKomo/I00OHbIe (MMIUIAaHTAThl M 3KCIIJIAHTAThl), TOPUCTHIE U3/1eNHs (MMIUIAHTAThI, OMOCOPOEHTHI), CETKH
U IUJICHKU (MMIUIaHTaThl, OMOAHAJIUTUYECKUE CHUCTEMbI), BOJIOKHA, HUTH, TKaHble (MMIUIAHTATHI, LIOBHBIE
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Martepuaibl, OWOAKTHBHBIE CHCTEMBI), TpaHyJIbHbIe (OMOCOPOEHTHI, OMOAHANIUTUYECKUE CHUCTEMBI),
BOJIOPACTBOPHUMBIE (JIEKAPCTBEHHBIC U OMOJIOTHYECKH aKTHBHBIC) CUCTEMBI.
1.2. ITpuHIUIBI U3TOTOBJICHUS U MTOTyYSHHS U3EIUN U IPEnapaToB U3 OHOMaTepHaoB.

dopmoBaHHME U3 paciuiaBa, (OpPMOBaHUE M3 PACTBOPA, MPHUTOTOBIECHUE PACTBOPOB KaK KOHEYHBIX
npenapartoB. M3roToBiieHue LENEBBIX U3JCINUN B MPOLECCE CUHTE3a MOIMMEpPOB. [IpuMHIMIBI MOTydeHuUs
MOPUCTBIX U3ACTUH.

OO1u1re MPUHIMIIBI IPOU3BOJICTBA U3/ICTHNA U KOHEYHBIX MPOAYKTOB — ONITUMHU3ALMS TEXHOIOTUIECKUX
CXEM, COKpaIlIEHHE OTXOA0B U UX yruiuzanus. CBs3b 3TUX IpoOJIeM C OXpaHOU OKpYXKaroUlei cpebl.

Texnuka 6e30macHOCTH B Mpoleccax nepepaboTku OMoMaTepuaioB M MOJyYeHUs KOHEUHBIX M3eNui
u npenaparoB. KoHTpoJib kauecTBa U3A€IUi.

1.3. TpeGoBanus k nepepadaTbiBACMbIM MaTepHaIaM.

Br160p MaTepuana B COOTBETCTBUM C HA3HAUEHHWEM U YCIIOBUSIMU HCII0JIb30BAaHUS LIEJIEBOrO U3AEIUS U
npenapaTra, B COOTBETCTBUU €ro TpeOyeMbIMU XapaKTepUCTUKaMU — IMPOYHOCTHBIE CBOMCTBA, YpOBEHb
OMOCOBMECTHUMOCTH, TpeOOBaHMA K OWOAETpajalii WM OHOCTAOMIBHOCTH, PACTBOPUMOCTH B BOJE,
HEO0OXOIUMOCTh HANMUYUS (PYHKIIMOHATBHOCTH, HEOOXOAUMOCTH CTEPHIIN3ALINU.

1.4. Beibop metoza rnepepadoTKH.

Bri6op mMeTona nepepabOTKH WU MPUTOTOBJICHUS LIEJIEBOr0 U3/ETHUS WIM MpernapaTa B 3aBUCUMOCTHU
OT YCJIOBUH €TI0 IPUMEHEHUS.

1.5. O1ieHKa TEXHOJOTHYECKUX XapaKTePUCTUK MaTepHaa.

OneHka TEXHOJOTMYECKMX XapaKTEepUCTUK MaTepuasa, €ro OTHOIICHHS K HarpeBaHUIO, YPOBHS
pPacTBOPUMOCTH, CIIOCOOHOCTD K MEPEHECEHUIO CTEPIIIU3AIIMH TEM HIIK HHBIM METOJIOM.
1.6. [TpuHIMIIBL OPMOBAHHUSL.

[Mpunmun ¢dopMoBaHUS B  BSI3KOTEKY4eM, BBICOKODJIACTHYHOM, CTEKJIOOOPa3HOM COCTOSIHHH.
®opMoBaHHE TEPMOILIACTOB U TEPMOPEKTOILIACTOB.
1.7. IloaroroBKa ChIphA.

[TonroroBka cChIpbst At (GopMOBaHHS Tpu HarpeBaHuH. OTpenereHHe IUIOTHOCTH, CHITYYECTH,
IPaHyJIOMETPUYECKOTO COCTaBa, TeMIlepaTypHbIX mepexoqoB. Cylka HUCXOJHOTO ChIpbi. MeTosl
u3MenbueHnsd. [loAroroBka cMeceil MOTUMEPOB W JIPYTUX MOJUMEPHBIX Kommosunui. OcoOeHHOCTH
nepepaboTKU TEPMOIUTACTUYHBIX U TEPMOPEAKTUBHBIX MaTEPUATIOB.

Pa3nes 2. OcHOBHBIE MeTOAbI IePepadoTKH MOJIMMEPOB.
2.1. DKCTpy3ust NOTUMEPOB.

CymHocTh MeToAa Kak (OpMOBaHHUS M3 paciljlaBa BBIJABIMBAaHHEM W3 SKCTPY3HMOHHOTO amrmapaTa
HENPEPHIBHOTO U3/EIHS ONPEAETICHHOT0 MPO(UII.

Pabota skcTpy3uonHHOTO ammapara. YCTPOMCTBO AKCTpylepa U Ha3HAUYEHHWE €r0 OCHOBHBIX YacCTeH.
Bunsl yepBsakoB. 30Hbl uepBika. OcoOEHHOCTHM NPOBEAEHUS Mpoliecca Ha OJHO- U JIBYXUEPBIYHOM
sKcTpynepe. ['opu3oHTaTBbHBIE W BEPTUKAIBHBIE IKCTPY3HOHHBIE MAIIMHBL. BUIBI MaTepUalbHBIX MOTOKOB
npu SKCTpy3uH. IIpor3BOIUTETLHOCTD SKCTPY3UOHHOTO anmnapara.

[Tonydyenue mmeHOK npu 3KcTpy3ud. llnockomeneBas ronoBka. IIpou3BoACTBO OAHO- M ABYX-
OpPUEHTHUPOBAHHBIX IIEHOK. [loTyyeHre MHOTOCIONHBIX MIIEHOUHBIX U3JIEJINH.

DKCTpy3Hs Yepe3 yIiIoBYIO KOJIBLIEBYIO TOJIOBKY C MOCIEIYIOIIUM pa3lyBoM pykaBa. CteneHp pa3ayBa
U BBITSDKKH. CXeMbl IpreMa pyKaBa, UX JOCTOMHCTBA U HEIOCTATKH.

[Tonyuenne nucroB. JlucroBele ronoBku. KammOposka mnucra. CodKCTpy3us IJIEHOK M JIUCTOB W3
pa3INYHBIX MaTEepPHAJIOB.

[Tonyuenue Tpy6. OceBbie KoblEBbIE (TpyOHbIE) rooBku. Kanubposka TpyObl. OXiaxxaeHHe.

Marpuunsie rojoBku. [lonyueHne HenpepbIBHBIX npoduiel npu skcTpy3uu. Hanecenue kabenbHOM
U30JISILIMU TTPH SKCTPpY3uH. OCOOEHHOCTH MPOLIECCOB.

JlMckoBasi 3KCTpy3us, ee OCOOeHHOCTH M o00nacté mnpuMeHeHus. OCOOEHHOCTH MPUCTEHHOTO
CKOJIbXKEHUS. JIUCKOBBIE U MCKO-YEPBSIIHBIC IKCTPYIEPHI.

OcoOeHHOCTH TPUMEHEHUS IKCTPY3UH MpU mepepadboTke peakToruiactoB. OcoOeHHOCTh Mpolecca
SKCTpy3uoHHOTO ammapata. I[llpanr-npeccoBanue (mopirHeBass 3KcTpy3us). [lpumeneHue wmertoma ist
(dbopMOBaHUS U3/1EIUNA U3 TEPMO-, PEAKTOILIACTOB, HAITOJIHEHHBIX IPECCIOPOIIKOB U BOJJOKHUTOB.

[Ipumeps! u3nennii MeaMKO-OMOIOTHYECKOT0 Ha3HAYEHUS, TPOU3BOIUMBIX IKCTPY3UEH — IJIEHOYHBIE,
TpyOuaTtble wu3fenusi (KaTreTepbl, ULIYHTHI), MOKPBITUS DSJEKTPUUYECKUX MPOBOJOB IS  CHUCTEM
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DIIEKTPOKAPIUOJICTUMYIUPOBAaHUSA. TEHIEHIIMM  Pa3BUTHsI AKCTPY3MOHHOTO MeEToAa  mepepaboTku
MOJIMMEPHBIX MaTEPHAIIOB.
2.2. JIutbe o AaBICHUEM.

Bosmoxnoctes Metoma. Lukn ¢opmoBanus. CBolcTBa MOJMMEPOB, NMPUTOAHBIE IJS 3TOTO METOJ]a
nepepabotku. [loaroroBka moIMMEpPHONW KOMIO3HMIIMHM K JIMTHE TOJ JaBleHUEM. J[MCIepCcHOCTh, BHI H
KOJIMYECTBO TOOABISIEMBIX UHTPEAUECHTOB.

OcHOBHBIE CTaJAMM Tpolecca — JO3UPOBAHME, IUIACTUKAIIMS, BIPBICK, BBIICPXKKA I0J JABICHUEM.
®opmupoBanue uzgenus B popme. JIutHukoBas cucrema. Xapakrep TEUSHHsI MOJIMMEpa B XOZ€ BIPBICKA U
3anonHeHus popmbl. Oxnaxnenue uzgenus B popme. OO6paboTKa roTOBBIX M3AeIHMi. BUABI OTXOM0B U HX
UCIIOJIb30BaHUE.

Texnonornueckue mapameTpsl npoiecca. Beibop TemneparypHoro pexxuma. M3smeHeHue JaBieHus BO
BpeMsl IMKIa. B3amMOCBsI3b TeMIiiepatypbl, JaBiICHHS W oObeMa OTMBKU. ONTUMU3AIUS YCIOBUN
dopmoBanus. Temmeparypa dopmbl, Bpems nukia. OCTaTouHbIE HANpSHKEHHS, BOSHUKAIOUINE B HU3ICITUU
IpHU JTUTHE IO/ JABJICHUEM U BO3MOXKHOCTH YMEHbIICHUs oObema m3aenusi. OCOOCHHOCTH H3TOTOBIICHUS
U3 U3 aMOP(HBIX U KPUCTAIIMUYECKUX TTOTUMEPOB, KOMIIO3UTOB.

O6opynoBanue AJis JIUThs N0 AaBiieHueM. [I[HeKoBbIe W TOPITHEBBIC JINTHEBBIE MAITUHBI, POTOPHBIC
JUTHEBbIE aBTOMATHI.

CrieninaabHBIC METOJIBI KOMIIPECCUOHHOTO JIUThSI — UHTPY3UsI, HHKCKIIMOHHOE (DOPMOBaHUE, CTPYIHOE
dbopMoBaHUe, IEHTPOOESIKHOE TUTHE, pOTALIMOHHOE (hOpPMOBAHHE.

[Ipumepsl mony4YeHUsT JUTHEM IIOJ MABJIICHUEM H3JEIHN MEIUKO-OMOJOTHYECKOTO HAa3HAYCHHS —
BKJIQJIBIIIN JJIsS SHIOMPOTE30B CYCTaBOB HAa OCHOBE MOJUATHUIICHA CBEPXBBICOKOW MOJIEKYISIPHON MAacchl,
W3JIeNUsA, TUIOCKME KOCTHBIE MMIUIAHTATBl M HMMIUIAHTAThl JUISl  YETIOCTHO-JUIIEBOM XHPYpPrUU U3
MOJIMATHUIIEHA BBICOKOTO JIaBIICHUSI.

2.3. IIpeccoBanue.

Craguu npouecca. [Ipeumymectsa u HegoctaTku Metoaa. OCOOEHHOCTH MepepadOTKH MPECCOBAHUEM
TEPMOILIACTOB, PEAKTOIIACTOB, KOMIIO3UTOB.

TexHnonornueckue  mapaMeTpsl  MPECCOBAHUS. OCHOBHBIE  TEXHOJIOTMYECKHME  CBOMCTBA
IPecCMaTepHUaIoB U UX BIUSHUE HA MapaMeTphl Mpollecca W KadecTBo (opMyembIx m3aenuil. OCHOBHBIC
ctaauu mipouecca ¢opmosanus. [loaroroska npeccmarepuana. BausHue npeaBapuTeIsHOTO HarpeBaHUs U
MJIACTUKALIMK HA PEXXUM MPECCOBAHMS I CBOMCTBA U3/ICITHI.

Bunel mpeccoBanuss — mpsiMoe (KOMIIPECCHOHHOE) M JuTheBoe (TpaHcdepHoe). OcobeHHOCTH
TEXHOJIOTHH, TPEUMYIIECTBA U HEIOCTaTKHU, BBIOOp crocoba mpeccoBaHusi. OmpeneraeHrue ONTUMaIbHBIX
ycnoBuit opMOBaHHUS.

Brnusiaue mapaMeTpoB peXMMa TPECCOBaHUS M OTICIBHBIX TMapaMeTpoOB Ha Ka4veCTBO TOTOBBIX
15631 (117178

O6opynoBanue jis KOMIIPECCHOHHOTO TipeccoBaHusi. [Ipecchl ¢ THAPABIMYECKUM TIPHBOJIOM,
KOJIOHHBIE, PaMHBI€, ITAXKHOCTh MpeccoB. [IpeccoBanme IMCTOB U3 CIIOMCTHIX MAaTEPUATIOB.

Nutencudukanmss mpoieccoB  mpeccoBaHus.  Vcmonb3oBaHWE  POTOPHOTO  MPECCOBAHUS  C
HCIIO0JIb30BAaHUEM POTOPHBIX MTpecc-aBTOMATOB. Mcroap30BaHNEe pOTOPHBIX aBTOMATUYECKUX JTUHUM.

[IpuMepsl H3roTOBIIEHUS TMPECCOBAHMEM BBICOKOHATIOJHEHHBIX KOMIIO3UTHBIX H3JIETUH MEIUKO-
OMOJOTUYECKOT0 HA3HAYCHHSI C YTIIEPOJAHBIMU U HEOPTaHMYECKUMH HAITOJIHUTEISIMH.

2.4. BanplieBaHHe U KaJTaHIPUPOBAHUE.

OcHOBHBIE TIPOLIECCHI, TPOUCXOSAIINE B MaTepualie NMpy BaJIbLIEBAHUU M KajlaHApupoBaHuu. Ctaguu
npoiieccoB ¢dopmoBanus. IloaroroBka wmartepuana. BanbiieBaHne Kak OCHOBHas IOJTOTOBUTEIbHAS
orepaiusi CyMMapHOro Impoiiecca mnepepadotku. dopmoBanue Ha kajanape. CrnocoObl KOMIEHCAIUU
nporuba BankoB. Kamaunpossiit 3¢ dext. TexHonorus npon3BoCTBa JUCTOBBIX U IUICHOYHBIX U3JIETUN U3
MaTepHaioB Ha OCHOBE MOJIMBUHUIXIIOPU/IA.

2.5. ®opMOBaHME B BHICOKOAIACTUYECKOM COCTOSIHUU.

Ucnonws3oBanre merona A MONYYEHHUS HU3JEIUN M3 JMCTOBBIX TEPMOIUIACTUYHBIX MaTEpHUAIIOB.
CymrHocTh mporiecca U obyacTu mpuMeHeHus. Vcmonap3yeMble JTMCTOBbIe MaTepuaibl. OCHOBHBIE CTaIUU
mpolecca — MNOJArOTOBKA 3ar0TOBKH, IPOTPEB, BHITSHKKA ((hOpMOBAHUE) U3ACTHS, OXJIAXKICHHE.

TexHomornueckne mapaMeTpsl Ipolecca — TeMmIeparypa, ycuiaue ¢GopMoBaHUS, (OPMUPYIOITUE
AJIEMEHTHI — UX BIUSHUE HAa KauecTBO u3aenusi. CTeneHb BBITSKKU U (JOPMOYCTOHIHBOCTD U3ICIHSL.

32



@®opMoBaHue 3a cyeT MexaHudeckux ycwini. IlltammoBka. IIpuemsl mramnoBaHuss — IpU IOMOIIU
MaTpHUIlbl U TMyaHCOHA, MPUMEHEHHE 3JACTUYHOW MAaTPHUIbl WM IyaHCOHA, MPOTSKKA 4Yepe3 MaTPUYHOE
koub110. [lITammoBka — BeIpyOKa.

[THeBModopMoBaHue - cBOOOHOE BBIAyBaHUE, (JOPMOBAHUE B HETAaTHMBHYIO M IO3UTHBHYIO (DOPMBI,
dbopMoBaHUe ¢ IprUMEeHEHHEeM ToJikaressi. OCOOCHHOCTH U eIecO00Pa3HOCTh UCTIONB30BaHUS METOIA.

BakyymnHoe ¢opMoBanne — CBOOOJHOE BaKyyMHOE (OpPMOBaHHME, HETaTHUBHOEC M IIO3UTHBHOE, C
IIPEABAPUTEIILHON BBITSKKON TOJIKATEIIEM, CKATBIM BO3LyXOM.

KomOuHMpoBaHHBIE CTIOCOOBI — MEXaHO-ITHEBMO(GOPMOBaHKE, BAKYYM-ITHEBMOGOPMOBaHHE.

Br160op criocoba, ucxos u3 KoHGUTypaluu U3AeIus U TPEOOBaHHUH K €ro KaueCTBY.

2.6. CnenpanbHBIe METOBI.

dopmoBanue crnekaHueM. (OCOOCHHOCTH | BO3MOXKHOCTH MeToja. Ilomydaembie wu3genus u
nepepabaTbiBacMbIie MaTEPUAIBL.

Ocobennoctu (popMOBaHUS MPU TEMITEpATypax HUKE TEMIIEPATYPhl CTEKJIIOBAHKS U TUIABJICHHS 3a CUET
BBIHY)KJICHHOH BBICOKOAJIACTUYECKON naedopmanuu U pekpucrtammm3anuu. CrocoObl popmoBanus —
HU3KOTEMIIEpaTypHasl MpoKaTKa, MPOTsHKKa, mTamnoBanue. O0JacTh MPUMEHEHHs] METOI0B M HEJOCTATKH
MOJYYECHHBIX U3IETUN.

dopmoBanne wu3Aenuid u3 ¢roporaactoB. OcoOeHHOCTH (OPMOBaHHS MOJUTETPAdTOPITUIICHA.
Cramuu nporiecca. [lomydenue mieHoK, TpyoO.

[Tonydyenue uznenuii 3amuBKON onuromepoB B ¢opmy. [lonyduenue uznenuii U3 3MOKCUIHBIX CMOJ.
Hcnonp3oBanue 3adMBOYHBIX JMOKCHUAHBIX KOMIIO3MIIMM B KauyeCTBE IUIOMOMPOBOYHBIX HW3ACTUNA B
CTOMATOJIOTHH.

Pa3nen 3. MeToabl noJiyuyeHusi M31eJMii ClelMaaIbHOT0 HA3HAYEHHS.
3.1. IlonmydyeHre MOHOBOJIOKOH, HUTEW U U3JIETUN U3 HUX.

Mertobl NpsAIEHUS U3 pacIiyiaBOB U pacTBOPOB. M3rotoBieHne HUTEH U3 MOHOBOJOKOH. BoJslokHa n3
MOJIMAMUOB, MOJTHONEPUHOB, MONHITUICHTEpedTaIaTa, MPUPOAHBIX MOJIMMEPOB, BOJIOKHA M3 KETTyTa.
Hcnonb30BaHME TEXHOJOTHM TMOJTYYEHHSI MOHOBOJIOKOH W HMUTEH I MOJYYEHHS BOJIOKOHHOM 4YacTH
IIOBHBIX MaTE€pUAIOB, MEIUIIMHCKUX TKAHEH, OIUIETKH SHOMPOTE30B KJIallaHOB Cep/Ilia.

NsroroBnenue xJiom4aToOyMakKHBIX MEIUIMHCKUX TKaHed. [lonmydeHue MONMMMEPHBIX CETOK U3
MOJIM3TUIICHA U MOJIMIIPONUTEHA, PEIHA3HAYCHHBIX ISl UMIUIAHTALMHU. DHAONPOTE3bl COCYA0B Ha OCHOBE
nonudTIIIeHTepedTanara. [Ipuganue sHoNpoTe3aM cocynoB TohpupoBKH. MoOHO- U Ou(ypKAIIMOHHBIC
SHJOMNPOTE3BI COCYOB.

3.2. [lonydeHre NOKPHITHI U3 MOTMMEPHBIX MaTepUAIOB.

[TonydyeHne TOMUMEPHBIX TOKPBITUH Ha W3AETUSAX CJIOXKHOM KoHurypamuu. [IpumeHsembie
TEXHOJIOTHH — HAIMBbIJICHUE B AJIEKTPUYECKOM T0JIE, B IICEBIOOKMKEHHOM CJIO€, HATBUICHUE Ta30ILUIAMEHHOE,
1a3MeHHoe, CTpyiiHoe. BpiOop TexHomoruu. @DyTepoBKa MOBEPXHOCTH MOJUMEpPaMH, IJIaKUPOBaHUE
METaJIaMH.

[Tonydenue u3nenuii ciokHOM (OPMBI OTHOCTAIUIHBIM U TMOJUCTAAUMHBIM OKyHaHHEM B PacTBOP
nosmMepa. M3roToBieHne 3HAOMPOTE30B CEPAlla U JIEBOTO >KEIyJ0YKa cepilla HaHeceHHeM Ha (opmy
MYJIBTHCIIOMHOTO TOKPBITUS U3 CETMEHTHUPOBAHHBIX MOJIUYPETAHOB.

Hanecenne mnoOkpbITUH W3 PacTBOpPOB TMOJIMMEPOB Ha TabneTku. M3roToBieHHE MaKpOKarcyll.
TexHOJIOTUsI MOKPHITUS B KUIISILIIEM CJIOE, OTIPBICKUBAHUEM B APAKUPATOPAX, OKYHAHHE.

Hanecenue nokpeiTuii Ha BOJOKHA. THIIBI M HA3HAYEHUE TOKPBITUN IOBHBIX BOJIOKOH U HUTEM.

NsrotoBnenune uznenuii HaHeceHUeM Ha (HOPMY U BBICYIIMBAHHUEM JIATEKCHBIX MYIBTHUCIOEB. THIIBI
JaTEKCOB U uX cocTtaB. CTaauy MONYYSHHS JIATEKCHBIX U3JIeTui. MeTOoIbl KOoaryJsiiy JIATEKCHBIX Telel 1
ux BIOOp. [IpuMeHeHNe TaTeKCHBIX U3/eNINi, NX JOCTOMHCTBA U HEOCTATKH.

3.3. [lony4deHnue u3aennii i3 MOHOMEPOB.

dopmupoBaHue MOIMMEPOB MOJUMEpPU3aIeld MOHOMEPOB B (DOPMax M €CTECTBEHHBIX MOJIOCTSX.

Hcnonp3oBanne noimMepusalui MOHOMEPHBIX aKpHUJIATOB, UX CMECEH M KOMIO3UIIMOHHBIX COCTaBOB
P CO3JaHUH MJIOMO B CTOMATOJIOTUU U B COCTaBE KOCTHOT'O aKPUJIATHOTO IIeMEHTa. THIIbI CBSA3YIOIUX U
HanoJHutenen. [IpeaBapurenbHoe annpeTupoBaHue HAMOJHUTENEH. JIOCTOMHCTBA U HEAOCTATKH KOCTHOTO
LIEMEHTA.

[Tonyyenne 0OOBEMHBIX MOHOJHMTHBIX W JIMCTOBBIX H3JEIHIN TMOJMMMepU3aIuell MeTHIMETaKpuiaTa.
Hcnonb3oBanue BeIIECTBEHHONW W (POTOMHUIIMMPOBAHHON paMKalbHON MoiduMepusanud. M3roroBneHue
WHTPAOKYJISPHBIX JTUH3 METOJOM BBITAYMBAHUS M3 MOHOJIUTA.
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[lonyueHne WHTPAOKYJISIPHBIX JIMH3 Ha OCHOBE COIIOJIMMEpa 2-TMJIPOKCHATWIMETAaKpuiaara H
STUJICHIUMETAKpUIIaTa B LIEHTPOOEKHOM armapare.

3.4. I[lonydeHne ra30HaINIOIHEHHBIX MaTEPUAIOB.

Buapl ra3oHamnonHEHHBIX H3JENUH - [EHOMaTepuallbl U IopHcThle MaTepuaisl. Kiaccugukarms
ra30HaroJIHEHHbIX MAaTEPUATIOB B COOTBETCTBUHU C Pa3MEPOM I1OP — ME3OMOPHI, MUKPOIIOPbI, HAHOIIOPBI.

[InoTHOCTH (0OBEMHBIN Bec) neHomaacToB. Ee 3aBUCHMOCTh OT KOJMYECTBA COAEpIKallelcss ra3oBoi
¢a3el U TpaHUIBI BAPbUPOBAHUS.

Mertozbl OJy4eHHs Ta30HANOIHEHHBIX MaTepUanoB. THIIbI BCIIEHUBAIOIUX areHTOB — OPraHMYeCKUX
U MUHEpAJIbHBIX TBEPJBIX BEIIECTB, XKHUJIKOCTEH U razoB). Tumsl nmopooOpasyromux rasos — a3or, COz, u
np.). Tunel BcrieHMBAaeMOM MONMMEPHOW CHUCTEMBI — paIllaB TEPMOIUIACTOB, WJIM PAcTBOP OJIMTOMEPOB.
MexaHu3Mbl QUKCUPOBAHUS MIOPUCTON CTPYKTYPBl — OXJIAXKACHUE JUIsl PAacIulaBa TEPMOIUIACTOB, IIEPEBO] B
TPEXMEPHYIO CTPYKTYDPY.

OO0pa3oBaHue MOPUCTBIX CUCTEM IPU CTPYKTYPUPOBAHMH BOJAHO-3aMOPOKEHHBIX PACTBOPOB.

Metoabl (GopMOBaHUS TOPOIUIACTOB — HKCTPY3Msl, PEKTHUBHAs SKCTPY3HUs, JHUTHE MOJ JABICHHEM,
pPEaKTUBHOE JHUTbE IOJ JaBiieHHueM, IpeccoBaHue. OcoOEHHOCTH (HPOPMOBOYHOrO OOOpPYIOBaHUA —
UCIIOJIb30BAaHUE JIOTIOJIHUTENbHBIX YCTPOMCTB, IPENOTBPALIAIONIMX YTEUKY BCIICHMBAIOLIETO TIa3a B
npoliecce nepepadboTKy.

Hcnonb30BaHne NOPUCTBIX MATEPUAIOB B COCTaBE MMIUIAHTATOB, 3aMELIAIOIIMX MSTKUE U KOCTHBIE
TKaHHU.

[opuctsrit noaurerpadTopaTieH. PopMOBaHUE U3 HETO JIUCTOBBIX U TPYOOUYHBIX HErO()PUPOBAHHBIX
U ro(ppupOBaHHbBIX U3/, IPUMEHSIEMbIX B KaUeCTBE UMILIAHTATOB B CEPACUYHO-COCYIUCTON CUCTEME.

3.5. TexHONOrMs MOTYYEHHS] MAJIOPA3MEPHBIX YaCTHII.

KJ'IaCCI/I(bI/IKaI_II/IH MaJIOPasMCPHbLIX YaCTHUL[ — HAHOYACTHUIbI, MHKPOYACTHIIbI, MHIUIMMETPOBLIC
HaCTHUIIBI.
MeToapl H3rOTOBJICHUS HAHOYACTHI — HaHOCCI)ep, HAHOKAIICYJI, HaHOArperatoB, JHUIIOCOM,

MOIU(HUIMPOBAHHBIX ToNuMepaMu. OcOOEHHOCTH WX CBOWCTB. Vcmonmp3oBaHWe WX JUISL JOCTaBKU
OMOJIOTMYECKH AaKTUBHBIX U JIEKAPCTBEHHBIX BEILECTB.

MukpoyacTuIbl, TOIy4aeMble CYCIIEH3MOHHOU Monumepu3anneid. MeToasl NOJIy4eHUs] MUKPOYACTHI] C
y3KUM pachpejieleHueM HX 1[0 pa3Mepam mnop. Mcmonb3oBaHuMe uX B OHOAHAIMTUYECKUX MeETOJax
(JTaTeKCHO-arTATUHALIMOHHBIE MMMYHOTECTBI), B KaueCTBE CTAHJIApPTOB pPa3MEPOB B OMOXMUMHUYECKHX
MCCIIEJOBAHMSIX.

Mukpokancynel. Meroasl HX mONydeHMs. MeTonpl KoalepBaluuy, HAHECEHUsE IIOKPBITUM Ha
BpEMEHHbIE MUKPOUYACTHUIIbI, peakliiell Ha rpaHuLie pasaena ¢as.

[Tonydyenne cepuueckux 4YacTHUll MHIIMMETPOBBIX PAa3MEPOB CYCIIEH3MOHHON NOIMMEpU3aluen,
NPUMEHSEMbIX B KayecTBE HOCUTENIEH HOHOTCHHBIX TpyIN (MOHOOOMEHHbIE MaTepuabl), OMOJIUTAHJIOB
(appuHHBIE U UMMYHOCOPMEHTHI).

3.6. TexXHOIOIHs CTEKIJIO U MEJUIAIIACTUKOB.

Bunbl Takux KOMIIO3MIIMOHHBIX MarepuanoB. HamoTo4HbI MeTOH M €ro pasHOBUAHOCTH.

Hcnonb30BaHue METOIOB MPOTSHKKM U MOCIIONHOM BbIKIaku. CBOMCTBA M 00JaCTH TPUMEHEHUS.

4 O0beM yueOHOM IMCUMILINHBI.

B 3aueTHbIX B akanem. B actponom.

Bunsr yae6Hoii paboTh SAUHHUIIAX yacax yacax
OO0masi Tpy10€eMKOCTb M CHUILTHHBI 2 12 54
10 y4e0HOMY ILIAHY
AYyIUTOPHBIE 3aHSITHS: 0,94 34 25,5
Jlextnu (JIek) 0,25 8 6,75
[Tpaktuueckue 3ansatus (I113) 0,69 26 18,75
CamocrosiTesbHas padora (CP): 1,06 38 28,5
Kypcosast pabota - - -
Pedepar - - -
CamocrosiTenbHOE U3yUYEeHHE Pa3/IesioB 1,06 38 285
JIACIIMILTHHEI
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| Bujx koHTpOJISi: 3a4eT / IK3aMeH \ \ 3auer \ 3auer

AHHOTanus padoveil NPOrpaMMbl JUCHHUIJIMHBI

«XHUMHUSA BBICOKOMOJIEKYJISIPHBIX CO€IUHEHHUi»
1 Heap AMCHMIUIMHBI — IPHOOpPETEHNE 00YYAIOIUMUCS KOMIIETCHIIMN M yrIIyOJeHHBIX 3HAaHUN B 007acTH
3aKOHOMEPHOCTEH peakuil CHHTE3a MOJIMMEPOB U XMMHUECKUX PEaKIHi ¢ y4aCTHEM MaKpOMOJIEKYII.

2 B pe3yabTaTe H3y4eHUs TUCHUTLTHHBI 00YYAIOIIHIiCS T0JI2KEH:

Obnadams ClenyOIMMA KOMIIETCHIIMAMU U HHAMKaTopaMu ux goctwkenns: [1K-2.1; T1K-2.2; T1K-2.3
3namu:

- MeTo/1bl CHHTE3a MOJIMMEPOB OCHOBHBIMHU METOJAAMHU MOJIMMEPHU3aALUU

- Oc0O0EHHOCTH XUMHUYECKHUX PEAKIUI C yUaCTUEM MAKPOMOJIEKYJI

- CriocoObl OYUCTKHU MOJMMEPOB OT HU3KOMOJIEKYJSPHBIX M MHBIX NPUMECEH B IMpolieccax UX MOTydeHHs
WA MOAM(DUKAITUN

- OcCHOBHBIE THUIBI TMOJIUMEPOB JUII MEAUKO-OMOJIOTUYECKOTr0 MPHUMEHEHHUS, BKIIIOYas HOBBIE THIIbI
MOJIMMEPOB CO CIEU(UISCCKUMU CBOWCTBAMU

Ymems:

- [lepeuncnuTh OCHOBHBIE METO/BI CHHTE3a M XUMUYECKHE CTPYKTYPHI TIOTYyIaeMbIX TIOJTUMEPOB

- HanmucaTth ocHOBHBIE peaKIIMi XUMUYECKON C y4aCTHEM MAaKpOMOJEKY U KOHEUHbIE CTPYKTYPhI
MOIU(DUIIMPOBAHHBIX TTOJUMEPOB

Braoems:

- CoBpeMEHHBIMHU TIPEICTABICHUSIME B 00JIACTH XUMHUHU BHICOKOMOJICKYJIIPHBIX COCTUHCHHIA

3 Kpartkoe coaep:xanue JUCHUILIHHBI
Pa3nen 1. BBeneHue B XMMHIO MAKPOMOJIEKY.JT
1.1. Onpenenenue MOHATHS TOJTUMEP, MOHOMED, CTPYKTYPHOE TIOBTOPSIIOIIEECS 3BEHO.

CriocoOpl M300pa)keHUsl MOJUMEPHBIX MOJEKYJd. Tpu OCHOBHBIX OTJIMYUS IOJUMEpPOB: LENHas
CTPYKTypa, Halu4Me B IIEMH MOBTOPSIOIIUXCS 3BEHHEB WJIM LEMHBIX (ParMEHTOB, HAJIWYHE BBICOKOU
MOJICKYJISIPHOW Macchl. MOJIEKYJISIPHBIN BeC, MOTHIUCIIEPCHOCTh U MOJICKYISIPHO-MACCOBOE pacCIpe/ICIICHHIE
nonumepoB (MMP).  Metoasl ycpenHeHuss MOJEKYISIpHOro Beca monumepoB. [Ipumepbl MpUPOAHBIX,
CUHTCTHYECKUX W MCKYCCTBEHHBIX MOJIMMEpoB. HoMeHKIaTypa u kiaccudukanus noaumMepoB. OCHOBHBIC
CIOCOOBI OMyYEHUS! CUHTETUYECKUX MOJTMMEPOB U3 HU3KOMOJIEKYJISIPHBIX BEIIECTB (MOHOMEPOB) METOJaMU
CTYIIEHYATOH ¥ IEIHOM MOJIMMEPU3alNN WIH XUMHUECKUM BO3JICHCTBUEM HA MCXOHBIC TIOJTUMEPHI.

1.2. OcHOBHBIE OTJIMYHS TPOIECCOB TOJIMMEPH3AIMH, IMPOTEKAIOMUX IO CTYINEHYaTOMY W IEMHOMY
MEXAHU3MaM.

Tunel MOHOMEPOB CKIIOHHBIX K peakUusM LEenHOM mnonumepusanuu. llemHas noaumepusanus
BUHUJIOBBIX MOHOMEDPOB, WHULMHUpYEMas aKTUBHBIMH LEHTPAMHU paJAMKIBHOIO, KATHOHHOIO WJIU
aHUOHHOTO Xapaktepa. OOpa3oBaHHe BHICOKOMOJIEKYISIPHBIX OJUMEPOB HAa HAYAJIbHOM CTaJ U 1O peaKluu
aKTUBHOT'O LIEHTPA pacTyIIeH 1enu ¢ MOHOMEPOM U HaJlnyue oOphIBa LIEMU KaK OCHOBHBIE XapaKTEPUCTUKH
LEMHONW MoJuMepHu3aunn. BinsHue 3amMecTuTelsl Mpu JBOWHOW YIIIepOA-yriepOAHON CBS3M MOHOMEpa Ha
CHOCOOHOCTh K TOJIMMEpPHU3ALMK TOJ BIMSHUEM pa3IM4YHBIX THUIIOB aKTHBHBIX LEHTPOB. [lepBuuHas u
BTOPUYHASI CTPYKTYPA IMOJTUMEPHON LIETIH, IIOHATUE O CTEPEOPETYIIPHOCTH.

Paznes 2. Teopus paguKkaJabHON MOJTUMEPU3ALUH
2.1. Ilpupoaa paguKanbHOM LEMHOM MOJIMMEPU3ALUU U CTPYKTYPHAsE OpPraHnu3alusl MaKpOMOJIEKYII.

MoHoMmepsl, TpUMEHSEMbIE I PAJUKAIBHON NOJMMepu3anuu. MHunumaTopel M pocT Lenu Ipu
CBOOOTHO-PAJIMKAIBHON MOJUMEpHU3aIH, KHHETHYECKoe omnucaHue mporecca. Iyt oOpsiBa 1enu mpu
PaguKAIBHON MOJMMEpPHU3ali, KHHETHYECKas JUIMHA LENU, MOJIEKYJISIPHBIM BEC U MOJIEKYJISIPHO-MacCOBOE
pacpeneneHue.

2.2. 3HaYeHHUs KOHCTAHT U DHEPreTHKA PaJMKaIbHON MOJUMEPU3ALIAH.

Ilepenaya nenu npu paauKalbHON MOJIMMEPU3ALINN, IPUMEHEHUE NIEPEAATUNKOB 1JIs1 PETYIUPOBAHUS
MOJIEKYJIIpHOM Macchl, TenoMmepusanus. [lepegada nenu Ha moaumep M BOZHUKHOBEHHE Pa3BETBIEHHBIX
noaumepoB. WHruGupoBaHWe W TOPMOXKEHHE IOJUMEpPHU3AIH, TUIBl WHTUOUTOPOB W 3aMeIJIUTEINIEH.
ABTOMHTHOMPOBaHUE TPU MOJMMEPHU3ALNH AJUIMIBHBIX MOHOMEpPOB. CriocoObl MPOBENEHUS paguKaibHON
NOJIMMEPHU3alMM M MX XapakTepucTuka. IlommMmepsl, noigydaemple 10 pPEAKLIUM  PATUKaIbHOU
MOJIMMEPU3ALUN.
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Pa3nen 3. KaTtuon-pagukanbHbie, KATHOHHbIE 1 AHMOHHbIE MPOLECCHl CHHTE3a MAKPOMOJIEKY.JT
3.1. Ilomumepsl C CHCTEMOW COMPSDKEHHBIX JTBOMHBIX CBSA3€H — HOBBIM KJIacC OMOJOTHYECKH WHEPTHBIX
BEIIECTB TS 1IeTIeH MeIUKO-OMOIOTHIEeCKOTO TPUMEHEHUSI.

[lonydyeHue mMOMMAHWIMHA, TMOJMIMPPOIA W  MHOTUTHO(DEHA  METoJaMH  OKHUCIUTENbHOM
MOJIMMEPHU3AINH UCXOIHBIX HACBHIIIEHHBIX MOHOMEPOB. DJICKTPOHHOE CTPOCHUE U CHEIM(PUIESCKIE CBOHCTBA
TaKUX MOJIMMEPOB U MX MCIOJIb30BAaHUE B KAYECTBE MATEPUATIOB JJIsi UMIUIAHTATOB, MICKYCCTBEHHBIX MBIIIIL]
U BBICOKOYYBCTBUTEIHHBIX OMOCEHCOPOB.

3.2. KaTtnonHas noimMepusanusi MOHOMEPOB, COJIEPKAILIUX JBOMHYIO YIIIEPO-YIIEPOIHYIO CBA3b.

Biusiaue 3amectuteneid B MOJIEKyIaX MOHOMEPOB HA UX CKJIOHHOCTh K KATHOHHOM MOJIMMEpU3aLUH.
CrocoObl WMHUIMUPOBAHUS KAaTUOHHOW monmuMepu3anuu. PocT u  OOphIB Ilemu TpH  KaTHOHHOU
MOJIMMEPU3ALMU. YTIPOUICHHAs KUHETHMYECKas CXeMa KAaTHOHHOW IOJIMMEpPU3alUUd U HHEPreTUYECKUe
XapaKTePUCTHUKH Tpoliecca. BiusiHie MOISIPHOCTH M COIBBATUPYIOMICH CIIOCOOHOCTH Cpebl HA MEXaHHU3M U
KMHETUKY KaTMOHHOM  mojauMepu3auuu. TpyJqHOCTH TOpPU  HHTEPIPETUPOBAHUM  KUHETUYECKHX
WCCJICIOBAHHM, POJh KOHTAKTHBIX MOHHBIX Tap ¥ CBOOOJHBIX KATHOHOB B PEAKIUU TMOJUMEPHU3ANNH U
3HAYEHUsI KOHCTAaHT MHULMUPOBaHUs U pocTta. Ilepenaya nenu Ha MmoHoMep u nonumep 1 MMP nonumepos,
MOJIy4aeMbIX TMPU KATHOHHOW mnoiumepuszanuu. [IpombllieHHbIE MOJUMEPHI, MOJTy4YaeMble MO PEAKIUU
KaTHOHHOM NOJINMEPHU3ALINH.

3.3. AHHMOHHAasI TOJIMMEPHU3aLUsi MOHOMEPOB C IBOMHOM YIiepoa-yIriepoJHON CBA3BIO.

Bnusaue 3amectuteneil B MOJIEKyJaX MOHOMEPOB Ha UX CKJIIOHHOCTb K aHUOHHOW IOJIMMEPU3ALINH.
Crioco0Obl  MHWIIMMPOBAHMSI AHWOHHOW mojuMepu3anuy. KHHeTHKa aHWOHHOW IOJIMMEpH3aluu  Ha
CBOOOJHBIX MOHAX, POCT M OOpHIB (Mepenayda) KuHetudeckor nenu. CtepeoperyaupoBaHue Ipu aHHOHHON
MOJIMMEPU3AIMY BUHWIOBBIX M JIMEHOBBIX MOHOMEPOB Ha ajkwiax JuTus. be3oOpbiBHAs moauMepu3anus,
CKOPOCTbh U JITMHA KUHETUYECKOM LIenu Mpu 6€300phIBHON MOJMMEPU3ALINU.

3.4. BiusiHEE TIOJSIPHOCTH M COJBBATHUPYIOMICH CIIOCOOHOCTH CpeIbl HA MEXaHHW3M M KHUHETUKY aHUOHHOM
MOJIMMEPU3ALUU.

ConpBaTHO-pA3/ICICHHBIE W KOHTAKTHBIE HOHHBIE Tapbl. MoOJEKylsgpHas mMacca U MOJEKYJISIPHO-
MacCcOBO€ pacHpe/eieHHe MOJIUMEPOB, MOTYYaeMbIX B OTCYTCTBHE Peakiuii oOpbiBa. 3HAUYEHUS KOHCTAHT
pocta M DSHEpPreTHKa IpoLEeccoB MpH 0e300pbIBHOM MonMMepu3aluu. SBieHHe accouuanuu Ipu
WHUIUUPOBAHUM KUBYLICH MNOIMMepu3aluu amkuiaamu Jutus. [lomydenue AUOIOYHBIX, MONUOIOYHBIX,
MPUBUTHIX, TpeOHE- W 3BE3J000pa3HbIX cOMoIUMepoB. Mopdomoruueckrne OCOOCHHOCTH Ha TpaHHIAX
panena (a3 6J0K- U IPUBUTHIX COMOIUMEPOB.

3.5. CrepeoxuMusi IpoOLECCOB MOJMMepHU3auu U Katanuzatopsl Llurnepa-Harra.

AHUOHHO-KOOpAMHALIMOHHAS monuMepu3aius. OOpa3oBaHHe aKTUBHBIX IIEHTPOB, WHUIIUUPOBAHUE,
pocT u oOpwIB (mepefava) IeNMd Ha KOMIUIEKCHBIX KOOPJWHAIMOHHBIX Karanu3artopax. KuHernueckue
OCOOCHHOCTH TONUMEpU3AIMM Ha TakuX Karamuzaropax. Crepeocmenuduueckas MOTUMEpPU3ALU O-
oJiepUHOB M BEPOATHBIE MEXaHU3MBI cTepeoperyaupoBaHus. [lomyueHne cTepeoperyisipHbIX MOJTMMEPOB
OyTaaneHa W U30MpeHa Ha Karanu3aTopax Ttumna llurnepa-Hatta u weramnankunax. MexaHusm
CTEPEOPETYJIUPOBAHUS  TPHU TMOTUMEPHU3ANUU COMPSKEHHBIX TUEHOB. ONTUYECKH aKTUBHBIC MOJIUMEPHI.
Craructuueckue Mojenud pocta uenu. [IpombllieHHbIE NOJKUMEpHI, MOJy4YaeMble Ha KOMIUIEKCHBIX
KOOPJIMHAIIMOHHBIX KaTaJlu3aTopax.

Pa3nen 4. Merarte3uc, noiMMepu3anus HUKJIOB, CONMOJIUMEPHU3AIUA
4.1. TlonsiTHe O peakIMy MeTaTe3nca JMHEHHBIX 0JIE(PUHOB U IIUKI00JIE(HUHOB.

Merare3nc, TpoTeKaroUEn MO IEHCTBUEM KOMIUIEKCHBIX KaTanu3aTopoB Ha ocHoBe W, Mo, Ru
yepe3 CTa/IuI0 MOJIHOTO pa3pbiBa JIBOMHBIX YIIEPOA-YITIEPOJHBIX CBSI3€H U MX MOCIENYIOIIEN pereHepauu.
CoxpaHeHHe HEM3MEHHOTO YHUCIa JBOWHBIX CBS3€H B PEAKIIMOHHOW CHCTeMe — YHHKaldbHas OCOOEHHOCTH
MOJIMMEPU3AIUN  [TUKJIOOJICPUHOB IO/ BIMSHUEM KaTalu3aTOPOB MeTare3uca. MeXaHu3M U IIeTTHOU
XapakTep peakluu MeTaTe3uca JTUHEHHBIX U IMUKINYecKux ojeduHoB. OOpazoBaHUE aKTHBHBIX METaJll-
KapOCHOBBIX KOMIUIEKCOB, WHUIMUPOBAHUE, POCT U OOphIB (TMepedaya) LENd MpH METaTe3HCHON
nonuMepu3anuu  1ukiIoonedunoB. MomnekynspHas wmacca u MMP  monummepoB  IUKIOOTEPHHOB.
TepMoanHaMUKa MPOLIECCOB TMOJIMMEPU3ALUN IHKIO0JE(DUHOB, TMPOTEKAIOMIEH C PACKPBITUEM IIMKIIA.
MexMomeKyIspHble U BHYTPUMOJEKYISIpHbIE OOMEHHBIE peakluy B IMpolieccax pocrta ienu. Kpuruueckas
KOHIIGHTpAIls W UHUKIOASCTPYKIMS HEHACBHIIICHHBIX KapOOUMKINYeCKuX moiaumepoB. [lomyuenue
3JIEKTPONPOBOSIIETO MOJMALIETHIEHA METAaTe3MCHON MoNMMepu3anuell HukiIookTarerpaeHa. [lonumepst
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MUKIT00NeUHOB  (MOJNIMATKEHAMEPHI), TMOJy4aeMble Ha KOMIUICKCHBIX KaTalu3aTopax II0 peakluu
MeTaTe3uca.
4.2. 3HayeHNe TEPMOJUHAMUYECKHUX IIapaMeTPOB U MOJUMEpPU3aLHsL.

BrusiHue cTpoeHus KICXOAHOTO MOHOMEpPA Ha €ro CIOCOOHOCTh K MOJMMEPHU3aIii. DHEPTUU CBS3CH
Y TEIJIOTHI MOJIMMEPHU3ALIMA MOHOMEPOB, COJIEPKAIIMUX JTBOMHBIC U TPOUHBIE CBA3U. DHTAJBIINS, SHTPOIUS U
sHeprus [ m60ca B mporeccax moauMepusaiuu aakeHoB. Oo1ee paccMOTpeHUE CIIOCOOHOCTH MOHOMEPOB K
MOJIMMEPU3AIMU HAa OCHOBE 3HAYCHUM TEPMOJMHAMUYECKUX MapaMeTpoB. TepMOauHAMUYECKHM 3arpeT Ha
MOJIMMEPU3AIUI0 HEKOTOPBIX MOHOMEPOB. BiusiHue 3amecTuTeneit mpu IBOHHOM CBsI3M HA MOJIMMEPHU3AITHIO
ankeHoB. [ToHsATHEe 0 BepXHEH W HWKHEH ITPeIeNIbHON TeMIiepaType MoJMMepH3aiii, TepMOAMHAMUYCCKAs U
KMHETHYECKasi HECTaOWIIBbHOCTh MOJUMEpPOB. lloimMepr3anmoHHO-IEOIMMEPU3AIMOHHOE PAaBHOBECUE U
METO/Ibl OTIPEICTICHUS TEPMOIMHAMUYECKIX BEIIMYHH.

4.3. [ukinueckrue MOHOMEPHI M BHUbI MOJIMMEPHU3ALMOHHBIX MPOLIECCOB, MPOTEKAIOUUX C PACKPBITHEM
LMKJIA.

TepMmoguHaMuKa TOJUMEpPU3AIMU C PACKPBITUEM LHKJIA JIAKTAMOB, JIAKTOHOB, IPOCTHIX
MUKJIMYECKUX 3PUPOB, NUKIONapadhuHOB. MeTare3ncHas MoJIMMepU3aIis [MUKI00Je(UHOB U IIUKJIOIUECHOB
C packpbITHEM 1UKJIa. PaBHOBECHas mojiuMepu3alus [MUKIoNneHTeHa MexXxaHu3M aHHOHHOM MOoIuMeEpHU3aluu
JIAKTaMOB, JIAKTOHOB, JMOKCHIOB M IHKJIOCHUJIOKCAHOB. KaTHOHHas monmmepu3alys JIAKTOHOB M HWHBIX
KHCIIOpoJIcoaepxkamux nukioB. [lonunopranodocdazensl, momMepHas cepa v CeJieH.

4.4. O6miee pacCMOTPEHHUE IICITHOM COMOTMMEPH3AIUH.

Tumel coOMmoONMMMEpPOB — CTAaTUCTHYECKHE, YEpEAYIoIUecs, OJOK- W IMPUBUTHIC COMOJIMMEPHI.
YpaBHEHHsI 3aBUCHMOCTH COCTaBa COIOJIMMEpPAa OT HCXOJHOM cMecH coMoHOMepoB (Yoii, YoiuuHr).
OTHOCUTENBHBIE aKTUBHOCTH MOHOMEPOB B IMPOIECCaX COMOIUMEPHU3AMU. THIBI COMOJIUMEPU3AIIMOHHBIX
MPOLIECCOB — HJIealbHasl, Yepenyromascs, MUKpoOio4yHas. MI3MeHeHre cocTaBa COMOIUMEPOB BO BpEMEHU
IpH  Pa3IMYHBIX CTCMEHSX KOHBepcHH. Pe3oHaHCHBIE W TONSApHBIE A(O(PEKTHI W WX pPolb TpU
conoquMepuzanu. Q—€ cxemMa M OMIUPUYECKHE IOAXOJbl K OIEHKE aKTMBHOCTH COMOHOMEPOB.
Kartnonnasi, anHnoHHasi 1 KOOPJAUHAIIMOHHASI COMOJIMMEPHU3AIUsl aIKCHOBBIX U JIMEHOBBIX MOHOMEPOB U MX
pUMEHEHNE Ha IIpaKTUKe. MeTobl OnpeieleHUs OTHOCUTEIIBHBIX aKTHBHOCTEH COMOHOMEPOB.

Pa3nen 5. CtyneHuaTsblie npouecchl CHHTE3a MAKPOMOJIEKY.JI.
5.1. CryneHuaTtas peakiusi CHHTE3a TOJIMMEPOB C BBIJCIEHHEM IOOOYHOrO MpoaAyKTa U 0e3 ero
o0OpazoBaHusl.

Poct nienm uepes craauio oOpa3oBaHUs OJIMTOMEPOB U OTCYTCTBHE OOphIBa (COXpaHEHHE aKTHBHBIX
LIEHTPOB) KaK OCHOBHAs 0COOEHHOCTh CTYNEHYATOM MOJTUMEPU3AIIH. MonexkynspHas Macca,
HNOJUIUCIIEPCHOCT, M Hauboyiee  BEpOSATHOE  MOJIEKYJISIpHO-MaccoBoe  pacmpeneieHue  Duopw.
MexMOoneKyIIpHbIE U BHYTPUMOJIEKYJISIPHBIE PEAKIIMU B IIPOLIECCE POCTAa U UX BIUsIHUE HA Xapaktep MMP,
o0pa3oBaHMe UUKIMYECKHUX NPOAYKTOB MYTEM LMKIOACCTPYKIMM W KPUTHYECKas KOHIIEHTpAIUs
PEaKLIMOHHOM CPEJIbI.

5.2. Kuneruka aBTOKAaTaquM3upyeMOW M KaTaJu3UPyeMOH CTyNeHYaToll MOJIMMEpU3alud U XapakTep
U3MEHEHUS MOJIEKYJIIPHON MacCChI.

Brnusiane wu30bITKa peareHTOB M MOHOQYHKIMOHAJIBHBIX J00aBOK Ha MOJICKYJISPHYIO Maccy
noiaumepa. TpexmepHas nmoaumepusaius 1 MoaupupoBanHoe ypasHeHne Kaposepca, pynkuus MMP s
ClIy4asl HeJIMHEHHOM CTYNEHYaTON NoJIMMepHU3aui. PaBHOBECHAS OJMMEPHU3ALMS B 3aKPBITHIX U OTKPBITBHIX
cucTeMax, BIMSHHE OCTaTOYHOIO MOOOYHOrO MPOJYKTAa PEaKLUU Ha MOJIEKYJSIPHYIO Maccy MOJIMMeEpa.
MexaHu3Mbl peaklMii cTyneH4aroil nonuMepusanuu. ConojJuMepHsanus Mo CTYIIEHYaTOMY MEXaHHU3MY.
Mertoap! IpOBeACHUS MOJIMMEPU3ALIMI B pacIlylaBe U pacTBOpE, 0COOEHHOCTH MexX(pa3HON MMOJMMEepU3aIUH.
[Tonumepsl, noydaeMble IO PEaKIUsAM CTYIIEHYaTON MOJIMMEpPU3aLiu.

Pa3nesn 6. Peaknmu ¢ yyacTueM MakpoMoJIeKyJ1
6.1. OCHOBHBIE THUIIBI PEAKIIUN TOJMMEPOB, MPOTEKAIONIME C yYaCTHEM IMOJMMEPHON IeNMu W OOKOBBIX
TPYIIIL.

OcoOeHHOCTH  peakuMid  MOJUMEpPHBIX  MOJeKyld. BnusHue  nokanbHOM — KOHLIEHTpalUU
(YHKUMOHANBHBIX TPYMI, CTEpUYECKHEe M dJeKTpocTaTHueckue 3PdexTsl. Peaknumn moaudukannu
CUHTETUYECKHX M MPHUPOJHBIX IIOJUMEPOB, 3aTPAarMBAIOIIME IIOJMMEPHYIO LENb. XIJIOPUPOBAHWH U
CylIb(QOXJIOpUPOBAHHE MOJUATUIICHA, THAPHUPOBAHUE, TAJIOTEHUPOBAHME U TUAPOTaJOreHUPOBAHHE
CUHTETMUYECKUX U TMPUPOAHBIX KayduykoB. Co3JaHHME CeTyaThlX CTPYKTYp Ha OCHOBE HACHIIIEHHBIX
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NOJIMYTJICBOJOPO/IOB, HATYPAIbHBIX M CHHTETHYECKHUX KaydykoB. lloiydeHue monuaneTuiieHa M €ero
IPOM3BOAHBIX IO PEAKIUH ACTHAPOTAIOWANPOBAHMS TTOJMBHHIITAIOrEHUIOB. JlerunpodTopuposanue
NOJMBUHUINICHPTOpUIA — ITYTh CUHTE3a JTUHEWHOH (HopMBbI yriepoaa, kapOuHa.
6.2. Peakiun MoaquduKay CHHTETUYECKUX U MPUPOAHBIX MTOJMMEPOB, 3aTPAaruBaloIie OOKOBBIC IPYIIIIHI.
[TpombllIEeHHOE TOTY4YEeHNE TOTMBUHUIIOBOTO CIIUPTA THAPOIM30M MoJUBUHIIANeTaTa. Llemmonosa
U ee [POM3BOAHBIC, IMOJYYEHHE IOJMBUHMIOYTHUpANsA, THIPOIU3 IOJMMETHIMETaKpuiata |
nojauakpwiaMuaa. TepMuyeckas AECTPYKIUS IOJUMEPOB, MOJIYYEHHE YEPHOTO OpPJIOHA TEPMHUYECKOU
00paboTKoil monmakpwiIoHuTpuia. [lonumeps! B ponn HOCUTENEH, TIOIMMEPHBIE pEareHThl, KaTaau3aTopbl U
cyOcTpaThl.
4 O0beM yueOHOH TUCHHMILINHBI

Cemectp
Bcero
B yueGHOi paboT! 2 ceMecTp 3 cemecTp
3 Axkan. 3E Axkan 3E Axkan.
9. . 4. q.
OO01ast TpyI0EMKOCTh TUCITUTUTHHBI 7 252 4 144 3 108
KonTakTHasi pabora — ayIMuTOPHbIE 583 102 189 68 0.94 34
3aHATHS:
Jlekuun 0.94 34 0.94 34
[Tpaktuueckue 3ansatus (I113) 1.89 68 0.94 34 0.94 34
CamocrosiTesibHasg padora 4.17 150 2.11 76 2.06 74
KoHTakTHas camocTosTenbHas pabota 0.6 0.2 0.4
CaMocTosTeNbHOE N3YUEHUE Pa3/IEIOB 4.17 149.4 2.11 758 2.06 73.6
JUCIUILTAHBI
3aver ¢
Bua uTOroBOro KOHTpOJIS: 3auer .
OIIeHKOI
Beero Cemectp
B yueGHOM paboTl 2 ceMecTp 3 cemecTp
3E Actp 3E Actp 3E Actp
9. q. q.
OO611ast TpyA0EMKOCTh JUCITUTUIMHBI 7 189 4 108 3 81
KonrakTHas padora — ayiuTopHbBIE 283 | 765 | 1.89 51 0.94 255
3aHATHS:
Jlexun 0.94 25.5 0.94 | 255
[Tpaktuyeckue 3anstus (I13) 1.89 51 094 | 255 | 094 25.5
CamocrosiTesibHasi padoTa 417 [ 1125 | 211 o7 2.06 55.5
KonTakTHas camocrosiTenbHas paboTa 0.4 0.2 0.2
CaMocTosTenbHOE N3YUEHUE Pa3/IeoB 4.17 1121 2.11 569 2.06 55 2
JTUCIUILTAHBI
3aver ¢
Bua uTOroBOro KOHTpOJIS: 3auer .
OLICHKOIi

AHHOTaNus padoyeil MPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI TOKCHMKOJIOTHM U TOKCHKOJIOTUSI 0HOMATEePHATOB)

1 Heap AMCUMIUIMHBI — O3HAKOMJIEHME MAaruCTPAHTOB C TMPEJACTAaBICHUSAMH OO0 OCHOBHBIX
COCTaBIISIONIUX TOKCUYHOCTH U O COBPEMEHHBIX MOIX0/IaX B OLIEHKE PUCKA HEOIAroNpUsSTHBIX MOCIEICTBUN
BO3JICUCTBUS TOKCUKAHTOB HAa 37I0POBHE YEIIOBEKA M )KHBOTHBIX.

2 B pe3yabTaTe N3y4eHHs IMCUMILIAHBI 00y4aIOMIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHKCHHS:

[1K-2.3, I[IK-3.1, I1K-3.2, T1K-3.3, [1K-4.1, T1K-4.2, T1IK-5.1, I[IK-5.2, [TK-5.3

Buame:.

— TOHSTHS, ONPEACIICHUS] U TEPMHUHBI, HCIIOJIb3yEMbIE B TOKCUKOJIOTHH;
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— KIacCU(UKALUIO TOKCHUYECKUX AareHTOB M JTalbl BO3JEHCTBHS TOKCHYECKMX BEUIECTB Ha
OpraHu3M, a TaKXXe KOJMYECTBEHHbIE METObl OLEHKHM TOKCHYHOCTH M MEXAaHU3MBbl AECHCTBHUS HEKOTOPBIX
TOKCUYECKHX BEUIECTB.

Ymems:

— IPOBOJUTH KAUECTBEHHYIO U KOJIMYECTBEHHYIO OLIEHKY TOKCUYHOCTH BEILIECTB;

— IPOTHO3UPOBATh MPUPOJY TOKCHYECKOI'O BO3JEHCTBMSI BELIECTB 3aJaHHOTO CTPOCHMS, a TAKKe
paboTtatk ¢ TUTEpPaTypoil B 0071aCTH TOKCUKOJIOTHH.

Braoemy:

— COBPEMEHHBIMH TEOPETUYECKUMHU MPEICTABICHUSAMH TOKCUKOJIOIHUH, alllapaTOM KaueCTBEHHOU U
KOJINYECTBEHHOHN OLIEHKU TOKCUYHOCTH, CBEICHUSIMHA O TOKCUYHOCTH HanboJiee MIMPOKO PacrpoCTPaHEHHBIX
BEILIECTB.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Pa3zoen 1. Beeoenue 6 moxcuxonoacuro. «Bozoeticmsue u aghghexm».

Beenenne. Tokcukonorus Kak Hayka: IpeaMeT, 00nactb. KpaTkas HCTOpus pa3BUTHS TOKCUKOJIOTHH.
Ces3p ¢ JApyrMMH  OMOMEIMUMHCKMMM  HaykamMu. OcHOBHble NOHATUSA. OCHOBHbIE  YpPOBHHU
TOKCUKOJIOTMYECKUX HCCIIEJOBaHUM. OcHoBHbIE pas3eibl TOKCUKOJIOTUHU: onucarenbHasi,
«MEXAaHUCTHYECKas» U HOPMaTUBHAsL.

Knaccudpukanus Tokcmueckux BemiecTB. BozneiictBue u sddexr. Kiaccupukamuss TOKCHUECKUX
areHToB. Bo3snelicTBue, ero XapakTepUCTUKU (IIyTh, MPOJOKUTENIBHOCTh, 4YacToTa, J1o03a [3pdeKkTuBHas
ED50, ED99, tokcuueckasi, cmeprensHas, LD50, LD99], 6e3omacubiii uHTEpBan). DQexT (BHIBI
TOKCHYECKUX 3P PEKTOB [aJIepruyeckiue U HWAMOCHUHKPATHUUECKUE pEeaklMH, HEMEUIEHHas M OT/aJeHHas,
oOpatumasi 1 HeoOpaTHMasi TOKCHYHOCTb, YCTOWYHBOCTH]|). CBsi3b 1036l ¢ 3ddexkrom. BapuabenpHOCTh
b dexra (MHIUBUAYaTbHAs U BuioBasi). OCHOBHbIE KOHEUYHBIE IPOSBICHUS TOKCHYHOCTH — OCTpas U
XpOHUYECKAsl  CUCTEMHass  TOKCHUYHOCTb, HMOpHOHAJIbHAsT M  PENpPOAYKTUBHAs  TOKCHUYHOCTbD,
IF€HOTOKCUYHOCTB/MYTAar€HHOCTb, JKOTOKCUYHOCTh, 3KOJIOTHYECKast THOeb.

Pazoen 2. Ilpebvisanue moxkcukanmos 6 opeanusme.

Abcopbuust, nepepacnpezneneHue, OuorpaHchopmanus. IIpeObiBaHME TOKCHMUECKOrOo areHra B
opranm3Mme:  AOcopOmmsi,  pacupelelieHHe,  BO3JICHCTBME  HAa  MUIICHb,  OWOTpaHChOpMaIHs,
sKcKpenus/peabcopbuus. buorpanchopmanus kak kmoueBod srtan. DepMeHTH, Y4YacTBYIOIIME B
MeTa0oIM3Me TOKCHKAHTOB, MX (YHKIMOHAIBbHOE compspkeHne. CHIDKEHHE M yCHWJIGHHE TOKCHYHOCTH B
pesyibrare OuoTpaHcopmanuu. OCHOBHbIE CBOHCTBA (EpMEHTOB OHOTpaHCHOPMALUU TOKCUKAHTOB
(MEXBUJOBBIE paA3IUYMsI, MHOXKECTBEHHOCTb (OpM, MepeKpbIBarolIascs cyOcTpaTHas cHenupUuIHOCTb,
opraHHas crneuM(puka B KOMIIO3UIMM WHIUBHUIYaJbHBIX (OPM, M3MEHEHHE aKTMBHOCTH B OHTOTCHE3E,
MHAYIUOENbHOCTh, T€HETHMUECKUH MONIUMOp(U3M, 3THHUECKHE ocoOeHHocTH). CBsa3b cBoiictB PBK ¢
MEXUHAUBUYaTbHBIMUA Pa3IMYMSAMH B BBIPAXEHHOCTH 3¢ (eKTa TOKCHYECKOTO BO3/1EHCTBHsL. MeXaHU3Mbl
B3aMMOJIEHCTBHS TOKCUKAHTa C MUIIEHbIO KaK OCHOBA TOKCHYECKUX 3(pPexToB. TOKCHMYHOCTh HA KJIETOYHOM
ypoBHe. [loBpexieHune penapanyuy Kak 3aBepIIarOlUi 3Tall TOKCUYHOCTH.

KonnuecTBeHHbIE MMOKa3aTead TOKCHUYHOCTU. TOKCHMKOKMHETHKA, OCHOBHBIE KOJMYECTBEHHBIC
nokaszareiau (KJIMpPEHC, MepuoJx MOJYBbIBEIEHUS, IUIOLIaJb I0J KpPHUBOH, KOHCTAHTHl abCOpOIMH,
pacnpenenenus U 3nuMuHanun). TokcukoauHamuka. @akTopel MHAMBUIA U (GAKTOPbI CPEbl, BIUSIOLINE HA
TOKCUKOKHHETHKY.

Paszoen 3. Mexanuzmvl moxcuunocmu.

Onenka pucka TOKcH4eckux d¢¢extoB. MneHTHduKanus ONACHOCTH — OIEHKA TOKCHUYHOCTH
TOKCUKAHTOB. METO/Ibl: OLIEHKA B3aUMOCBSI3H MEX]Ly CTPYKTYPOU U TOKCUYHOCTBIO, OBICTpBIE TECTHI INVItro,
OLICHKH C MCIIOJIb30BAaHMEM JKCIIEPUMEHTAIBHBIX *KMBOTHBIX, AMHAEMUOJIOTHUECKUE UCCIIEIOBAHMS CBSI3U
MEX]ly BO3/I€CTBUEM TOKCHKAHTa U Pa3BUTHEM KOHEUHOTo 3pdexTa (00e3HU, MPOSBICHHUS).

KonuyecTBeHHast XapakTEpUCTHKAa PUCKAa — OLIEHKA CBS3U /103a-3(p(eKT, HaTuuusg U OTCYTCTBHS
nopora, HHIWBUIYaJbHOW MOJIBEP)KEHHOCTH, HEONPEAEIECHHOCTH. ONHIAEMUOJIIOTHYECKUE TOAXOAbl B
olleHKe pucka. Kiaccuueckuid SHUAEMHONIOIMUYECKHH IOAXOJ: OCHOBHBIE THIIBI  OpraHu3alluu
UCCJIEIOBAaHUM, WX JOCTOMHCTBA M HEJOCTAaTKH, MOKA3aTEeNIU WHIUBUAYAIBHOTO U MOIMYNISIIMOHHOTO PUCKA.
MonekyaspHO-3I1IeMHOJIOTMUECKUI MOAX0/: MapKepbl Bo3AeUCTBU, 3((deKTa, MpeapacioNokeHHOCTH U
PaHHUX IPOSIBICHMIA.

Tokcuueckne areHTsl M MEXaHU3Mbl TOKCHYHOCTH. Tokcuueckume areHTol. llecTunmmusl.
[IpoMbIUIEHHBIE 3arpsA3HUTENN OKpYXKarolled cpeapl. TOKCHYHBIE KOMIOHEHTHI PACTEHUW W IHIIH.
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TokcU4IHOCTB JICKapCTB MexaHu3MBl TOKCHYHOCTH. HO,Z[aBJIeHI/Ie TOKCHUYHOCTH. OpFaHbI - MHIICHHU
TOKCUYECKHUX Bo3AeicTBHIl. KpoBb M opransl kpoBeTBOpeHUs. MIMMyHHas cucTteMa. DHIIOKpUHHAsA CUCTEMA.
Cepaeuno-cocynucras cucrema. Opransl npixanus. [ledens. [Touku. Llentpanbhas HepBHas cuctema. Koxa.
PenponykruBHas cucrema.

4 O0beM yueOHO JUCUMIITIMHBI

O0BLeM TUCHUILTNHEI
Bun yuyeOHo# padoThI Axax | Actp.
3E
q, q,
O01asi TPY10€eMKOCTb M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 25,5
B TOM YHcJIe B (h)opMe NPAKTHYECKOI MOATOTOBKH 0,25 9 6,75
Jlexkuun 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,72 26 19,5
B TOM 4YHCJIe B popMe MpaKTUUECKON MOATOTOBKH 0,25 9 6,75
CamocrosiTejibHasi padoTa 2,06 74 55,5
KoHTakTHas camocTosTeNnbHas paboTa 0,2 0,15
2,06
YnpaXHEHUs! 10 COOTBETCTBYIOIIMM Pa3JiesiaM JAUCIUTLINHBI 73,8 | 55,35
By nTOroBOoro KOHTpOJIs: 3auer

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«IIpumeHeHHE MOJTUMEPOB METMKO-0HOJIOTHYECKOT0 HAZHAYEHH S

1 Heap AMCUMIUIMHBI — OBJIAQJCHHE MAaruCTPaHTAMU KOMIETCHIHMSIMA W YTIyOJCHHBIMUA 3HAHHSIMH, B
00J1aCTH MOJTUMEPHBIX OMOMATEPHAIIOB, HAMPABJICHUH MX MCIIOJb30BaHMSA U TPEOOBAHUH, IPEABSIBISIEMBIX K
MOJIMMEPHBIM OHOMaTepraIam.
2 B pe3yabTaTe M3y4eHUsl AMCHUILINHBI 00y4ar0IMCH JOJIKEeH:

Obaadoame cneRyONMMU KOMITIETEHITUSAMHU U WHIUKaTopamu ux goctwkenus: [1K-4.1; T1K-4.2; TTK-

4.3

3name:

Ymemn:

Braoems:

O6nacTi MpUMEHEHUS TTOTMMEPOB MEANKO-OMOIOTUUECKOT0 Ha3HAYCHUS

OO61re 0cOOEHHOCTH UCIIONIb30BAHMSI TOJIMMEPOB B 3TUX 00JIACTIX

Buibl MakpoMoeKyIsSIpHbIX MaTepUaIoB, UCIOIb3YEMBIX B TOM MIJIM HHOM 00J1aCTH MEIUKO-
OMOJIOrMYECKOr0 MPUMEHEHUS

Oco0eHHOCTH B3aUMOJICHCTBHS OJIMMEPOB C )KUBBIM OPTaHU3MOM

OcCOo0eHHOCTH ¥ METO/Ibl OJATOTOBKH MOJMMEPHBIX MAaTePHANIOB K KOHTAKTY C KHUBBIMU TKaHIMHU
Craauu gomycka NoJIMMEPHBIX MaTepHaoB K IPUMEHEHHIO B MEIUKO-OMOIOTHUYCKUX 00JIaCTAX.
OCHOBHBIE THIIBI HUMIIJIAHTATOB, ITPH CO3JaHUN KOTOPBIX UCITOJB3YIOTCA IMMOJIUMCEPBL

[Tepeuncnuth OCHOBHBIE HAMIPABICHUS IPUMEHEHHSI TIOJIMMEPOB B METUKO-OMOTOTHUECKUX
obnacTsix

Hamucatb ¢popMysIsl OCHOBHBIX TTOJIMMEPOB, TPUMEHSIEMBIX TP CO3/ITaHUM HMILIAHTATOB

OnucaTh METOBI TIOJITOTOBKH TIOJTUMEPOB JIJIST KOHTAKTA C JKUBBIM OPTaHU3MOM

PaGoTate ¢ auTeparypoil B JaHHOW OOJacTH, B TOM YHCJIE TOWCKOBBIMH CHCTEMaMH, 3HATh
0COOCHHOCTH pabOThI ¢ OMOTUOTEYHBIMU JAHHBIMU

COBpeMeHHBIMI/I Hpe)ICTaBJ'IeHI/IﬂMI/I B O6J'IaCTI/I HCIIOJIB30BAHUS HOJ'II/IMepOB B MCIUKO-
OMOJIOTUYECKUX 00JIaCTAX.

3 KpaTkoe copep:kaHue U CHUNITHHBI
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Pa3nen 1. BBEJIEHUE

1.1. Ponp monumepoB B HayKaX U TEXHOJOTHSX, ONTUMU3UPYIOMINX KU3HEAEATEIbHOCTD YeJIOBEKa U APYTUX
YKUBBIX OPTaHU3MOB

Ponp Hayk M TEXHOJOIMH, pacCMaTPHUBAIOLIUX >KU3HENESITEIbHOCTh YENIOBEKa W JIPYIMX >KUBBIX
OpraHM3MOB B COBpEMEHHOM Mupe. Ponb B 3TUX HalpaBieHUSX MOJIUMEPOB M TEXHOJOTUMH C HX
ucrnonb3oBaHueM. (OCHOBHbIE HANpaBIE€HUS [PUMEHEHHUS BBICOKOMOJICKYJSIPHBIX COEIMHEHUH U
IOJIMMEPHBIX MAaTEPUATIOB B MEIUKO-OMOIOIMUYECKUX 00IaCTAX.

Pa3znen 2. IOJIMUMEPHBIE UMIIVIAHTATDI (OBIIIME BOITPOCHI IPUMEHEHMUS)
2.1. OcHOBHBIE TEPMUHBI U TIOHATHUS

Hepapxust 371€EMEHTOB OpraHU3Ma - KJIETKa, TKAHU, OPraHbl, CUCTEMbI OpraHOB. OCHOBHBIE MPOLIECCHI
3aMEIlleHUs] OpPraHoB M TKaHEH - ayTOTPaHCIUIAHTAlMsA, AJIOTPAHCIUIAHTALUSA (IFOMOTPAHCIUIAHTALUS),
KCEHOTPAHCIUIaHTalMs (TeTepOTpaHCIUIaHTalKsA), WMIUIaHTauus. MMrutanTtatel, sHpomnporesbl. OOmme
TpeOOBaHUs, IPEebABIIEMbIE K UMILIAHTATAM.

OcHOBHbIE TMOHATHUSA, XapakTEPU3YIOLIUME B3aUMOJEHCTBHE MMIUIAHTaTa C OPraHU3MOM -
Ouosiornyeckas HHEPTHOCTb, OMOJIOrMUYECKasi COBMECTUMOCTb, OHozAerpaganus (paccacblBa€MOCTb), 3pO3Hs
IOBEPXHOCTH, OnoTpaHchopManus, OMOAECTPYKIHSL, FEMOCOBMECTUMOCTh, TPOMOOPE3UCTEHTHOCTb.

2.2. Peakuus OpraHnu3smMa Ha UMILIAHTaT

HpI/IMepI)I ACTpaaupyCMbIX HUMIUIAHTATOB W HUMIUIAHTATOB JJIMTCIBHOI'O (1)yHKIII/IOHI/IpOBaHI/I$I.
buonerpamanus wummiantata ((QU3MKO-XUMHYECKUE, MOPQPOJIOTHUYECKUE M OHOJOTMYECKHE aCIEKTHI
6H0I[erpa)1au1/n/1, B3aI/IMOIIeI>'ICTBI/IC Marcepuajga UMIUIAaHTaTa C XUJAKUMHU Cp€AaMu W BJIIMAHHUC HUX COCTaBa,
pOJb PA3UYHBIX MOJICKYJSIPHBIX M KJICTOYHBIX (DAaKTOPOB, HEKICTOYHAsT M KJIETOYHAs CTauH
Ouonerpaaaiyn).

buotpanchopmanus momumepa B opraHuzMe (OHMOACCTPYKIUS U JPYTHE BO3MOXHBIE XUMHYCCKHEC
npespauienus). buogectpykius nonumepa (TUIBI THAPOJIM3YEMBIX TPy, HPUMEPbl HCIOJIb3YEMBIX
OMOIECTPYKTHPYEMBIX —IOJIMMEPOB, PpOJIb XUMHYECKHMX M JH3MMATHUYECKU3 IPOLECCOB, MPOIYKTHI
JECTPYKIUU U UX CyAb0a B OpraHu3Me).

buonorndeckue 0coOEHHOCTH OOpa30BaHMs TKAHEBOW KaIlCyJbl, OCJIOXHEHHUS TpU OOpa3OBaHUU
Karcyibel. BrusHue cTpoeHns mojauMepa Ha 00pa3oBaHHe KarlCyJlbl.

[Tpo6iema remocoBMecTUMOCTH. [IpUHITUIIBI CO3/JaHHS] TEMOCOBMECTUMBIX TTOJTUMEPHBIX MaTepUATIOB.
OCHOBHBIE THITBI HCIOJB3YEMBIX IOBEPXHOCTEH U MaTepHaioB (YIJIEPOJCOMEPIKAIINE MAaTEPHAIIBI,
THIPOTENIEBbIE MOKPBITHUS, CETMEHTUPOBAHHBIE MOIUMEPHI, TOBEPXHOCTHBIE CIOW C MMMOOUIN30BAaHHBIMU
OMOJIOTNYECKH AKTUBHBIMHA BCIICCTBAMHU q)epMeHTaTI/IBHOFO n AHTHKOATr'YJIIHTHOTI'O ﬂeﬁCTBHH,
renapuHU30BaHHBIE MOBEPXHOCTH, MHOTOCIIOMHBIE MaTepHAIIbl, TOJTMMEPHBIEC TOBEPXHOCTU C BKIFOUEHHBIMU
OHAOTCIINAJIBHBIMHAU KJ'ICTK&MI/I).

Pazpen 3. IHOJIMMEPHBIE HUMIIJIAHTATBI (®YHKIHHMOHUPOBAHHME B CHCTEMAX
OPI'AHU3MA)

3.1. UMnnaHTaThl 1715 CEpAECUHO-COCYUCTON CUCTEMBI

[IpuHIIMTIHAaTBEHBIE AHATOMUYECKHE OCOOCHHOCTU CEPACUHO-COCYTUCTON CUCTEMBI.

DHIOMPOTE3bl KPOBEHOCHBIX COCYAOB (TpeOOBaHUS, MPEIbSIBISEMbIE K HSHAOMNPOTE3aM COCYJIOB,
OMOJIOTHYECKHE 0COOCHHOCTH (DYHKITMOHHPOBAHUS, POJIb MOPUCTOCTH, THIIBI MUCIIOJIB3YEMBIX MaTEPHANIOB,
SHOIPOTE3bl HA OCHOBE MONMMATUIICHTEepedTanaTa U nmoaurerpagTopatuieHa). [LnoMOrupoBOUHbBIE COCTABBI
JUISL COCYIOB, THUITHI MCIIOJIB3YEMBIX MAaTEPHAIIOB.

DHIOMPOTE3UPOBAHUE KIIAMAHOB cepiia (MpeabsBiseMble TpeOOBaHUS, OCHOBHBIE KOHCTPYKIIWH,
THUIIBI UCTIOJIB3YEMBIX MaTEPHAJIOB).

DHJ0MpOoTE3bl cepna (MpeabsBisieMble TPeOOBAaHUS, MPUHITUIBI KOHCTPYKIIUH, TUIIBI UCIOIB3YEMBIX
MaTepHaJIOB, W3/I€JIMs Ha OCHOBE CETMEHTHPOBAHHBIX IMOJUYPETAHOB).

CucreMbl BCIIOMOTATENIBHOTO KpOBOooOOpaiieHus (SHIOMPOTE3bl JIEBOTO JKETyJOuYKa Cepala,
AJIIEKTPOKAPANOCTUMYIISITOPBI, A0PTATHHBIE HACOCHI - OATTIOHYUKH, OCOOEHHOCTH (DYHKIITMOHUPOBAHUS, THTIBI
UCTIONIE3YEMBIX MaTEpPUAIIOB).
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3.2. IlonuMepHbIe UMIUIAHTATHI B CUCTEMaX, 00pa30BaHHBIX KOCTHOM TKaHBIO

OCHOBHBIC THITBI KOCTHBIX JJIEMEHTOB OpraHW3Ma, OCOOCHOCTH WX CTpPOCHHWs. VIMIUIaHTaThl C
JUTUTETTHHBIM CPOKOM IKCIUTYaTallMd U UMIUTAHTATHI, 3aMelIaeMble KOCTHON TKaHBIO.

3amMenieHne KOCTe W WX (parMeHTOB (TpeOOBaHHSI K WMIUIAHTATaM, MPHMEPHl HCIIOJIb30BAHHUSI
MOJIMMEPHBIX MAaTEPHATIOB HA PA3IMYHBIX THUIIAX KOCTEH).

Vcrionp30BaHuE MOJIMMEPHBIX (PUKCHPYIOUINX YCTPOWCTB, THITHI MATCPUAIIOB.

[TnomOupoBanue neeKTOB KOCTEH, TUITBI HCIIOIh3yEeMbIX MAaTEPHUAJIOB.

Knen u 1EeMEHTBHI IUIsl COCAMHEHUS KOCTHBIX OTJIIOMOB W KpEIUICHUS SHJONPOTE30B CYCTaBOB,
npeIbsBIIsieMble TPEOOBAHHS U OCHOBHBIC THITHI HCIIOJIB3YEMbIX TIOJMMEPOB, AKPUIIOBBI KOCTHBIH IIEMEHT.

Omnepanyu Ha CyCTaBHBIX COEAMHEHHSX (IHIOMPOTE3NPOBAHKHE TA300€PEHHOTI0 CyCcTaBa, KOJICHHOTO
CyCTaBa, IUICYEBOTO M JIOKTEBOTO CYCTaBOB, 3aMEIICHHWE B CYCTaBaXx KHCTH PYKH, TpeOOBaHHS K
UMIUTAHTATaM, OCHOBHBIC THITBI MCIIOJIB3YEMbIX IMMOJIMMEPOB, MCIOJB3YEMBIX MPU 3aMENICHHUSIX B KOCTHOMH
cucreme).

3.3. 3amMeleHue CBSI30K, CyXOKMIMM, MBITIII]

HpI/IHHI/IHI/IaJ'IBHBIe 0COOEHHOCTH CTPOCHUA CBA3OK, CYXO)I(HJIHP'I, MBI W HUX (bYHKI_[I/II/I OcCHOBHEBIE
TUIIBI TOJHMMEPOB, HCIIOJB3YCMBIX IIPHU SHAOMNPOTC3UPOBAHUHN CBA30OK H CYXO)KI/IJII/If/'I. HpI/IHLII/IHI/IaHLHBIe
BO3MOXHOCTH 110 HCIIOJIb30BAHHUHU ITOJIUMEPOB B 3aMCIICHUU MBIIIEYHON TKaHM.

3.4. DHIOIPOTE3NPOBAHNE MATKUX TKAHEH W 3aIl0JIHEHUE TIOCICONEPAIMOHHBIX TOJI0CTEH

3apaHee IMPUIOTOBJICHHBIC  OHAOIPOTE3bI W  KOMIIO3UWIIHUU, OTBCPIKAACMBIC B  OpPraHU3MC,
MpEaABABIACMBIC Tpe6OBaHI/I$I. Ceruarble UMIIAHTATEl. OCHOBHBIE THIIBI MaTepurajoB, UCIOJbB3YEMBIX IIPpHU
3aMCIICHHUHN MAT'KHX TKaHEH.

MGI[I/IIII/IHCKI/IC KJICHU OJIA CKIICUBAHHUA MATKHX TKaHef/'I, OCHOBHBIC Tpe6OBaHI/I$I U ONPUMCHACMBIC THIIbI
IMOJIUMEPOB (HOJ'II/IprTaHOBBIC, IMOJUIICIITUAHBIC, HTUAHAKPUIIATHBIC KJ'IeI/I).

3.5. [lonumMepHble MaTepuaibl B JICUEHUH TOPAKEHHBIX YHaCTKOB KOXKHU

Ponp KoOXHOTO IIOKpOBa TCJIa W HIPUHOUIINAIBHBIC OCOOEHHOCTH €ro CTPOCHHUA. OcobeHHocTH
HCIIOJIB30BAHUA IMOJHMMCEPHBIX MATCPUAIOB Ha PA3JIMYHBIX CTAAWAX PAHCBOro IIponecca. Tp€6OBaHI/I$I,
MMPEABABIACMBIC K HCITIOJIb3YECMBIM MaTCpHaJIaM. I/I30nnpy10mne, COp6HPYIOH_II/Ie, j1eueOHbIE MaTCpHralibl.

OCHOBHBIC TUIIBI MMOJIMMCPOB U KOMITO3MIIUOHHBIX MAaTCPHUAJIOB, MCIIOJB3YCMBIX JIA JICHCHHA paH U
OKOT'OB.

3.6. LlloBHBIE MaTepHaIbI

Hcnonp30BaHnE IIOBHBIX MAaTepUaloB IIPM COEAMHEHHH DPACCEYEHHBIX TKAaHEW M BBEICHUU
sHponpore30B. KoHCTpykuuu wu3nenuil. Buabl MarepuanoB BOJIOKOHHOM YacTH Ha OCHOBE IPUPOJHBIX
(KeTryT; ILIEeTKOBBIE, JbHSHbIE, XJONKOBBIC, KOJUIAr€HOBBIE BOJIOKHA) M CHHTETHYECKUX (ITOJUIPONMUIIEH,
noausGupbl, MOJIMaMHIbI) MOJUMepoB. buoperpanupyemble (paccachblBaroluecsl) IIOBHbIE MaTepUalbl,
HOJIMMEPBI THAPOKCUKAPOOHOBBIX KUCIIOT.

MonudunnpoBaHHbIe IOBHBIE BOJIOKHA (BBEJEHUE KpacUTENIEH, HAaHECEHUE MMOKPBITUIN, OMOJIOrMUECKU
aKTUBHBIE BOJIOKHA).

3.7. IlomuMepsl B CTOMATOJIOTUH

CTpOCHI/IC 3}/'63 U THUIIMYHBIC TMOPAKCHUA. OpTOHeI[I/IquKOC, XUPYPTHYCCKOC U TCPAICBTUYCCKOC
HaIlpaBJICHUA IIPUMCHCHUS MMOJIMMEPOB B CTOMATOJIOTHUH.

TpCGOBaHI/IH, MMPEOABABIACMBIC K HJ'IOM6I/Ip0BO‘-IHLIM KOMITIO3UIIUAM. Tunel MOJIMMEPHBIX CBA3YIOIIHX
HJ'IOM6I/IpOBO'-IHI)IX KOMHOSI/IHHfl, HCHACBIIICHHBIC MOJIMMEPHBIC CBA3ZYIOIMWC W MHUIHUATOPBLI OTBCPIKACHUA,
OIOKCUACOACPIKAIIUC TTOJIUMEPDBI, IMOJIUIJICKTPOJIUTHBIC CHCTCMBI. Hamomaurenu.

3.8. [lonumeps! B oPpTaibMOIOTUH

[TpuHIMIIBI CTPOEHUS TJIa3a U OCHOBHBIE HAPABIEHUS MCIOJIB30BaHUS MMOJTMMEPOB B 0()TaTIbMOJIOTHI
(HIOTPOTE3BI UHTPAOKYJISIPHBIX JIMH3, IPEHAXKHU, UMIUIAHTATHI POTOBUIIBI, PAAy>KHONH 000JIOYKHA, OCHOBHBIS
THUIIBI UCIIOJIB3YEMBIX MaTEPHUAJIOB).

3.9. JIpyrue 06yacTy UCIIOIH30BaHUSI TIOJTUMEPOB B KaUE€CTBE NMILIAHTATOB
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3amMeleHue HepBHOW TKaHU. Vcnosb30BaHNEe MOIMMEPOB B OTOJIAPUHIOIOTMH U J1p. OCHOBHBIE THUIIBI
MOJIMMEPHBIX MaTEpUaOB.

3.10. OcHOBHBIE TUIIBI TOTUMEPOB, UCTIOIB3YEMBIX JIJIsl CO3[JaHUsI UMILJIAHTATOB

Kapbouenusie monuMepsl — MOJUATUIECH CBEPXBBICOKOW MOJIEKYJISIPHOM Macchl, MOJUIPOIUIIEH,
HOPHUCTHIM TOAUTETPA()TOPITUIICH, TOJIUMEPHl U COMOJUMEPHI (MeT)akpuiaTtoB, N-BUHIJIIHPPOIUIOHA.
['erepouenupie monumepsl — noaudGupsl (HMoaudTUICHTepedTaNaT, NOIUIPUPHI THIPOKCUKAPOOHOBBIX
KI/ICJIOT), noJimaMuabl, CCTMCHTUPOBAHHBIC IMOJIMYPCTAHBI. HpI/IpOI[HBIC IMOJIMMEPHI - 6eJIKI/I, IIOJIUIICIITUbI,
MoJIMcaxapubl, HyKJI€MHOBbIE KUCIOTHL. KOMIO3UIIMOHHBIE MaTEepHAIbL.

[TonroroBka MaTepuajoB K HMIUIAHTalMU. MeToAbl CTepuiIM3aluu (TEIUIoBas, XHWMHYecKas,
paauanuoHHas).

4 O0beM y4eOHOH TUCHMILINHBI

O0beM TMCUMILTHHBI
Bun yuyeOHo# padoThI Axan. | Actp.
3E
4. 4.

O01asi TPy10eMKOCTh TUCIHIIHHbI 7 252 189
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,84 102 76,5
Jlekuun 1,41 51 38,25
[Tpaktuueckue 3ansatus (I113) 1,41 51 38,25
CamocrosiTejibHasi padoTa 3,16 114 85,5
KoHTakTHas camocTosiTesbHasi paboTa

3,16
CaMocTosITeIbHOE U3YUEHUE PA3/AETI0B IUCIUILIUHbI 114 85,5
Buja koHTpOJS: OK3aMeH
KonTtakTHas paboTa — MpoMeXyTOUYHAst aTTECTAIHSI 1 0,4 0,3
[ToaroToBKa K 9K3aMeHy 35,6 26,7

5.3 IucuHUmInHbI 4acTH, GopMHPYEeMOii yYaCTHUKAMU 00pa30BaTeIbHBIX OTHOIIEHU (TUCHUTIIHHBI
1o BbIOOPY)
AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
((B3aHMOLl8ﬁCTBHe CHHTCTHYECCKHUX MAaTEePHAJIOB C OHMO0JIOTHYEeCKMMH CHCTEMAMMN»
1 Leab qucuunuunbl — PopMUpoBaHUE y 00yUYarOIIMXCS YIITYOJICHHBIX 3HAHUM B 00J1acTH
OMOXMMHUYECKUX MPOLIECCOB, MEXAHU3MOB MX PETYJSLMU U YYaCTHUKOB JJI YIIIyOJIEHHOIO

IIOHUMAaHMH aCIICKTOB BSaHMOHCﬁCTBHH BBOJAUMBIX CUHTCTHUYCCKUX O6’bCKTOB C OpFaHI/ISMOM.
2 B pe3yabTaTe u3y4eHusi AMCHUIIMHBI 00yIAOUIUICH TOJI/KEH:
Obaadoams cneayOUIMMI KOMIIETEHIIUSAMHU U HHIWKaTopamu ux aoctikenus: [1K-2.1; T1K-2.2; TIK-

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

Suame:

— OcHOBHBIE KJIacChl OPraHUYECKUX COSAMHEHUN yYaCTBYIOMINX B OMOXUMHUYECKUX MPOIIeccax;

— Oco0eHHOCTH MONIEKYJISIPHOTO CTPOCHHUSI MTOJIMMEPOB METUKO-OMOIOTHYEeCKOr0 Ha3HAYSHHSI, MEXaHU3MBI
B3aMMOJICHCTBYS MOJIMMEPOB C KUBBIM OPraHU3MOM.;

— OcHoOBHBIE 0COOCHHOCTH CBOWCTB MTOJIMMEPOB, TPUMEHSIEMBIX B KOHTAKTE C KUBBIM OPTaHU3MOM U BUIBI
peaKkIuy TKaHEH M CHCTEM OpTaHW3Ma Ha MOJINMED;

— OCHOBHBIE THUIIBI XUMHUYECKHX pEaKIUH HCIOJNB3YEeMBbIX JUISI CHHTE3a IIOJUMEPOB MEIUKO—
Ounonoruveckoro HazHaueHusi. OCHOBBI TEOPHUH MMOTMMEPAHAIOTUYHBIX PEBPAIICHUN U KITFOUYEBBIC THUIIBI
UCIIOJIb3YEMBIX XUMHUYECKUX PEaKIInii;

— IIpuHIHITBI KOHCTPYUPOBAHUS (DPH3UOJIOTUICCKH AKTHBHBIX ITOJTMMEPOB.

Ymems:

— IlpumeHATH TeopeTUYEeCKHEe 3HAHUSA [UIS TPEICKa3aHHus TOBEACHUS OHOJOTHYECKHX CHUCTEM TOJ
BO3JICHCTBUEM Pa3TUIHBIX (DAKTOPOB;

—  OtnuyaTth (PU3HOIOTUYECKH AKTHBHBIE MOJUMEPHI C COOCTBEHHOW aKTUBHOCTHIO OT (hHM3MOJOTUUYECKH-
AKTHUBHBIX MOJIMMEPOB MPUBUBOYHOTO THIIA;
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— OueHuTh ONaCHOCTh UMMYHOTE€HHOCTH MOJIMMEpa MO XUMHUYECKOH (opMyiie MOBTOPSIOIIETOCS 3BEHA,
PHUCK HAKOIUICHHS MOJIMMEpa B OPTaHax U TKAHSIX MO MOJEKYISIPHOW Macce U MOJICKYJISPHO-MAaCCOBOMY
pacrpeiefieHUuI0 TMOJIMMEepa HOCHUTENS., MPUMEHUMOCTh MaTepuaia B SHIONPOTE3UPOBAHUHM IO €ro
MOP(}OJIOTHH U XUMHUYECKOH CTPYKTYPE;

— IIpennoxuts ¢GparMeHTh KOHCTPYUPOBaHUs (DU3UOIOTUYECKH AKTUBHOTO TOJIMMEpa C 3aJlaHHOMN
AKTUBHOCTBIO M CKOPOCTBIO THAPOIIN3A.

Braoemy:

— COBpEeMEHHBIMH TEOPETHYCCKHUMH TIPEJCTABICHUSIMU OHOXUMHUU OHOOPTaHMYECKOH U IMOJMMEPHOU
XHMHI;

— HaBeikammu cocTaBieHUSI CXeM CHHTe3a (PU3MOJOTMYECKH aKTHUBHBIX IOJMMEpPOB [0 3aJaHHOU
AKTUBHOCTH WJITU 00JIACTH IPUMEHEHUS B IPOTE3UPOBAHUM;

— MerTogamMu OIIGHKM KJlacCca PHCKAa MEIUIIMHCKOTO YCTPOWCTBA WJIM W3MCNHUs, HM3TOTOBIECHHOTO U3
nojMMepa, MpUEMaMH, HCIOJIb3YeMbIMH TP KOHCTPYMPOBAHUU (U3MOJIOTMYECKH AKTUBHBIX
MOJIUMEPOB;

— Mertogamu OLEHKH (PU3HMOJIIOTUYECKOW AKTUBHOCTH, TEPANEBTUYECKON MIMPOTHI, (PapMaKOKHHETUKH H
dapmakoguHAMUKU (PU3HOIOTMYECKH AaKTUBHBIX MTOJIMMEPOB MIPUBUBOYHOTO TUIIA;

— OcHoBamu BbIOOpa BEKTOPHBIX CPEACTB JUISl IEJIEBOrO TpaHCHOPTa (HU3UOJOTUUYECKH-aKTUBHOTO
MOJINMEPA;

3 Kparkoe coep:kanne JUCIHHIIUHBI

Pazgea 1. O0mue NOHATHS U MEXaHU3MbI B3aMMO/IeHCTBHSI 5)KHBOTO OPraHU3MAa C MOJMMEPOM.

Paznen 1.1. OcHOBHbIe MOHATHS W TEPMHHBI HCMOJb3yeMbIX B HayKe O MOJHMepPax MeIHKO-
0MOJIOrHYeCKOr0 HA3HAYCHMS.

[TonsiTHsI, XapaKTePU3YIONINE B3aUMOJICHCTBUE TMOJIMMEpPa C OPraHU3MOM. TepMHUHBI, TPUHATHIC IS
OMMCAaHUSA MaTEPUaJIOB, TPUMEHSIEMbIX Ul 3aMeUIeHHs (3aMEHbI) U MPU XUPYPTUUYECKOM JICUEHUH OPTaHOB
U TKaHed. DU3NOIIOTUYCCKU-AKTUBHBIC TOJMMEpPhl W TIOJMMEpPHl TNPUBHBOYHOrO THIA. [IpuMeHeHHe
MOJIMMEPOB B MEANKO-OMOIOTUYECKUX 00JaCTsIX. PRIHOK MEIUITMHCKUX MOJIMMEPOB U U3JICIHIA U3 HUX.

Pa3znea 1.2. OcHoOBbI (PM3HOJIOTHM B3aMMOAEHCTBUS MOJUMEPOB MEIMIIMHCKOTO0 HA3HAYEHUS H
’KHBOT0 OPraHu3Ma.

Hepapxusi 3J€MEHTOB OpraHu3Ma. DJeMeHTHl o0mieid Mopdoaoruu KieTku. [loBepXHOCTHBIN ammapat
KJIETKA W €ro B3auMOJICHCTBHE C MOJUMEpPHbIMH MarepuaniamMu. DyHkiuu memOpan. Teopus crnusHus
MeMOpaH. CriocoObl TIOTJIONMIEHUSI BEHIECTB KJIETKOW. ODHMOIMTO3 W AIK30IMTO3. DHIOIIa3MaTHYECKUN
petukynyMm. HekoTopble (QyHKIMM TIaJKOTO SHAOIIA3MATHUYECKOTO PETUKYIyMa, HEHTpanmu3aius sI0B.
Besukyia, nuzocoMa, MEepoKCHCOMa W WX POJIb B OTHICTUICHUW (DH3MOJOTUYCCKU-aKTUBHBIX BEIIECTB OT
MOJIUMEPA HOCUTETIS.

Pa3pnen 2. Buosneprernka. Mera6om3m yriieBoa0B M JTHIIHI0B

Pa3nen 2.1. buosnepreruka

buonornueckoe oxucnenue. [loakmaccel okcuaopenykrad. OCHOBHBIE KOPEPMEHTHI, YJacTBYIOIINE B
OuonoruyeckoM okxucieHuu. buosnepreruka. Makpospru. AT®. 3anaceHre W pacxoJ0BaHUE SHEPIHH.
Tepmoannamuka OnoxuMudeckux cucreM. MOTOCHHTE3 KaK UCTOYHHK PHEPTHMHU U OPTaHHMYECKHUX BEIIECTB.
OxkucnurensHoe GochopmIMpOBaHNE — MEXAHU3M U TTOCIIEIOBATEILHOCTh CTAIUM.

Pa3nen 2.2. Mera6om3M yriieBo10B

OO0mmast XxapakTeprcTHKa yTieBOI0B. MoHOCaxapuIbl UX HOMEHKJIATypa U kiaccudukarus. Kompyaro -
nenHas Tayromepus. MyToportainus TiroKo3bl. OCHOBHBIE XMMHUYECKHE CBOWCTBA MOHOCAaXapuIOB Ha
npuMepe ToKo3bl. Jlucaxapuapl WX OCHOBHBIC TMPEACTAaBUTEIW: caxapo3a, MalbTo3a, JIaKTo3a,
nemmoOuHo3a. BoccranasiuBaromiyie 1 He BoccTaHaBiuBaromue caxapa. [lonucaxapusl. [IpomexxyTouHbIi
obmen. ['mukomus. I'mukoneorene3. I[TK. Merabonusm rimkorena. Perymsius oOMeHa yrieBOOB.
[TenTo3odocdarubiii myTh. [IyTh ypoHOBBIX KUCIOT. MeTab0oa13M ()PYKTO3HI M TATAKTO3HI.

Paszgea 2.3. MeTa00M3M JIUINIUIOB

Jlumuper. Knaccudukanus u HOMeHkinatypa. CHHTE3 M OKHCICHHE >XHPHBIX KucaoT. CuHTE3 H
OKHUCJICHHE JKHPOB U  BOCKOB. Mertabomusm counrosuna. Counromunuasl. Dochonunumisl.
[Ipocrarnanaunasl. CunTe3 xomnectepona. Ctepouabl ux crpoeHue u ¢GyHkuuu. buomemOpanbl. Pons u
¢byukun O6uomeMOpan. Teopum crpoeHusi OmomeMOpaH. Meronbl u3zyueHus OuomemOpaH. [IpuHIMIIBI
paboTsl peuentopoB. [Ipuposa HEPBHOTO UMITYJIIbCA.
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Pa3nes 3. Xpanenue u nepengaya nHGoOpManuy B ;KMBBIX CHCTEMaX.

Pa3zgea 3.1. A3oTHCTbIe OCHOBAHUSA, HYKJIE€03UAbl U HYKJIEOTH/bI.

[TypuHOBBIE W NHUPUMHIWHOBBIE OCHOBaHUS HMX CTpoeHHe W (yHKumu. Tayromepwsi MypuUHOB H
nupuMuInHOB. Hykiieo3uasl m HyKIeoTHIbl, U UX Je3okcuaHanoru. Cynpba moTpeOssieMbIX B IHILY
a30THUCTBIX OCHOBaHHWM. ModeBas kuciaota M ee merabonu3m. MeTaboiu3M MypHHOB W HHUPUMHUANHOB.
CuHTE3 HYKJI€03UA0B U HYKIIE€OTHIOB.

Pa3nes 3.2. Xpanenue u nepenaya nHgpopmManun B OMOJOrH4eCKUX CHCTEMax

Crpoenne JIHK. I'mctonsl. Xpomatun u XxpomMocombl. Ilonstue reHa u reHoma. Komupyroume u
Hekoaupyromue ydactkn JIHK. PHK u oco6ennoctn ero crpoenus. Buast PHK. ®yHkumm pa3inudHbix
tunoB PHK. Ilepemaua mrdopmanum or JHK k Oenky. Perumkanums JIHK. HeoOxomumbie ycnmoBus
perUIMKaluy, OCHOBHBIE CTaJUU U (epMEHTHI, KaTanusupymwouue mnpouecc. Tpanckpumnius. Heo0xoaumbie
YCIIOBHS TPAHCKPHUIIIUK, OCHOBHBIE CTaJUH U (PepMEHTHI, MPUHUMAIOUINE B HUX ydacTHe. TpaHcisuus u
cxema OuocuHTe3a Oenka. Perymsamus mpomecca cunre3a Oenka. Teopus XKako6a m Mono. Ilonarus o
TeHHOH, U OenkoBoil nHxeHepuu. OCHOBHBIE OIE€pali, NIPUMEHSIEMbIE B I'€HHOM HMH)KEHEpUU. AHanu3
HykiaeotuaHon mocnenoBarenbHocT  JIHK. benkoBas wumkenepus wu OuorexHosorus. Hapymenus
IpoIIeCcCOB nepenaun naHpopmanuu. PeTpoBupychl.

Pazngen 4. UMmMyHHasi cucTeMa M HMMYHHbBIH OTBeT.

Pa3nen 4.1. UmmyHHas cucrema. CocTaB KpOBH.

dopMeHHBIE 2JIEMEHTBHl KPOBH, UX CTpoeHue, PyHKuuu, MOopdoreHe3 u poiib B OTBETE OpraHu3Ma Ha
pacTBOpUMBIE M HEPACTBOPUMBIC TIIOJIMMEPHI, BBOAWMBICE B OpraHu3M. AKTuBamus B-mumdonuTos,
Npe3eHTalus aHTUTeHa, UMMYHHBIH oTBeT Ha mnonumep. NK-nmumdornuter, T-kunepsl, pacno3HaBaHHE
AQHTUTEHA.

[Ipe3zenranus anturena. Ono3HOBaHUE aHTUT€HA. AHTUT€HHOCTh MEIULIUHCKUX ITOJIMMEPOB, OJIUMEPHI-
ranTeHbl, aIbIOBAHTHI, IOJIMMEPHbIE BaKIIMHBI. | TaBHBIN KOMIIEKC TUCTOCOBMECTUMOCTH.

Paznen 4.2. MexaHu3mMbl B3aMMHOI0 BJIHMSIHMST HWMMYHHOH CHCTEMbl M HOJMMEPOB BHYTPH
opraHusma.

baprepbl mpu BBeIEeHUU TOJIMMEpa B OpraHu3M. BpoXAEHHBII HMMYHUTET, NPUOOPETEHHBIH
uMMyHUTET. lleHTpanbHble U nepudepuyeckue OpraHbl MMMYHHOM CHCTEMbl. AHAaTOMHUS HWMMYHHOMH
CHUCTEMBI, KIIETKH UMMYHHOUH CHCTEMbI, TYMOPJIbHBIA U KJIETOYHBIH UMMYHHUTETHI U UX B3aUMOJEHCTBUE C
MOJIMMEPAMHU B KOHTAKTE C OPraHU3MOM, CUCTEMA KOMIUIEMEHTA U T€MOCOBMECTUMbBIE TOJIUMEPBI.

AHTUTENa, CHENU(PUYHOCTh AHTUTEN W UX HCIOJIB30BaHUE IJI IEJNEBOr0 TPAHCIOPTa MOJUMEPHBIX
JIEKapCTB HEIMOCPEACTBEHHO B KJETKY MHUIIEHb. B-cucrema m T-cucteMa WMMYHHOM 3alluThl M HX
B3aMMOJEMCTBHE C MEAUIIMHCKUM MOJIMMEpPOM. PeTukynosnnoTennaipHas cucrema

Pa3nen 4.3. BausiHue moJimMepoB HA CHCTeMY reMocTasa.

CocyaucTo-TpoMOOLIMTAPHBIA M KOArydsMOHHBIA TeMOCTa3. BiusHHe MOIMMEpPOB Ha CHUCTEMY
reMocrasza, Tpuaza BupxoBa. AHTHarperaHThl, aKTHUBaTOpbl arperauuu. Perymsmus cBepTbhIBaHUS
€CTECTBEHHbBIEC aHTUKOATYJISHTHI.

PactBopenue TtpomOoB — ¢uOpuHOMM3. Mexanusm (puOpuHONIHM3a, aKTHUBATOpPHl (HUOpPUHOIM3A.
[TonumepHbIEe TPOMOOIUTUKNA. AHTHUKOATYJISIHTBHI U IIPENapaThl CIIOCOOCTBYIOIINE CBEPTHIBAHUIO KPOBU.

Paszgea S. [loimMepHble MMILUIAHTATBI.

Pa3nea 5.1. Ilponeccsl, nporekapmue B CHCTeMe NOJTUMEPHBINH HMILIAHTAT — )KUBO OPraHu3M.

OcHoBHBIE TIporiecchl: BocnanuTenbHbiil nporecc. buonerpananus nmmiantara. M3omnsus ummiantara
- 00pa3oBaHUE TKAHEBOM KaIlCyJIbl.

[ToGounble mpoueccel: McTopkeHne — BBITAJKMBAHME HMMIUIaHTaTa B Omkaiiiryio mosioctb. Hekpos
OKpYXKarollled TKaHW — OTTOPKEHHE WMIUIaHTaTa. BHYTpEeHHUI KalbIIMHO3 WM 00pa3oBaHWE BHEIIHEH
kanbiuii GocdaTHON Karncymel. JluHAMUYECKOe B3aMMOJICMCTBHE C OKPYKAIONUMHU TKaHSIMU. BeiieneHnue
TOKCHHOB U3 UMIUIAHTATA.

Craguu BoCHANMTENIBHOIO MIpoIEecca: IKccynauus, nponudeparnus, kamncyaupoBanue. CKOPOCTh aTaku
UMIUTAHTaTa, CKOPOCTh 00pa30BaHUS KaTCyJIbl.

B3aumocBs3b KancynupoBaHus U Ouoierpagaiuy uMIianTara. ['uapoduabHOCTh TOBEPXHOCTHU €€ CBA3b
CO CKOPOCTBIO 9PO3HUHU U THAPOJIN3a UMILIAHTATA.

CxeMbl ruiposiv3a MaTepuaia uMIuianTara. [lpoayktel 6uoaerpasanuu NoJIuMeEPOB, TPYIIbI IPOAYKTOB
OuoJerpaaluu.
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Hexknerounas u kieroyHas Ouojerpajganus UMIUIAaHTaToOB. HeknerouHas aerpaganus ¢ MOBEPXHOCTH —
spo3us. [locnenoBaTenbHOCT MPOLIECCOB IPU KIETOUHONW OHOAErpajaliuy.

Pa3nen 5.2. 'emocoBMecTHMBIE (TPOMOOpPE3NCTEHTHDIE) MOJTUMEPHI.

['eMocoBMeECTUMOCTB, TPOMOOPE3UCTEHTHOCTD, (PaKTOPBI BIUAIOIINE HA TPOMOOPE3UCTEHTHBIE CBOMCTBA
poTe3a.

[TpuHIMNMaIbHBIE MOAXOJBl K CO3/IaHUI0 I'€MOCOBMECTUMBIX MATE€PHUAIOB: T'MIPOIeiH, HEHOJSpPHbIE
IIOJIUMEPBI ¢ HEY3HABAEMOU ITOBEPXHOCTHIO, MOJIUMEPBI C MUKPOHEOAHOPOJHON MOBEPXHOCTHIO. [Tosnmepsl
C TIOBEPXHOCTBIO, CIOCOOHOM K OuocnenuduyeckoMy B3aMMOAEHCTBUIO C KPOBBIO: TIeMapHHHU3ALUA
IIOBEPXHOCTH, IOBEPXHOCTU CIIOCOOHBIE K (PUOPHHOIN3Y, MOBEPXHOCTH MOJEIMPYIOLIME NOBEPXHOCTh
IH/IOTEINNS.

Pazgen 6. ®u3no10rnyeck aKTUBHbBIE MOJUMeEPbI.

Pa3nes 6.1. OcHoBHbIe noHsiTUsA. Kiaccndpukanus pusznosiornyecku aKTHBHBIX OJIMMEPOB.

DU3MO0IOrHYECKH aKTUBHOE BEILIECTBO, (PU3MOJIOTMYECKH aKTHBHBIN MOJMMEp, JIEKapCTBEHHas (opma,
JCKapCTBEHHOE  CPEACTBO,  (papMaKkOKWHETHKA,  OHOJOCTYMHOCTh,  (apmakoguHamuka.  OOmas
Kkjaccupukanus GU3N0I0rHYECKH aKTUBHBIX ITOJIMMEPOB.

Pa3nesn 6.2. Cnioco0bl BBeieHHs1 GU3NO0T0THYECKH AKTHBHBIX NNOJHMMEPOB B OPraHU3M.

OcHOBHBIE C€HOCOOBI BBEACHMS M BCIIOMOraTellbHble CcHocoObl. MX JOCTOMHCTBA M HEHAOCTATKH.
BuyTpuBeHHOEe, BHYTPUMBILIEUHOE, BHYTPUOPIOIIMHHOE, MOJKOXXKHOE M mepopanbHoe BBenaeHue DAIL
BcenomorarenbHble  cocoObl:  peKTaldbHOE, BaruHaibHOE, HasaibHoe. CrnenuanbHble  CHOCOOBI:
UHTAJSIMOHHOE, BHYTpHIVIa3HOE. BBeneHue depes KOXy — TOJMMEpPHBIE TpaHCAEpMajbHbIE
TEpaneBTUUECKUE CUCTEMBI.

Pa3nesn 6.3. @PU3H0/10rH4eCKH AKTHBHbIE OJIUMeEPHI ¢ COOCTBEHHOI AKTMBHOCTHIO.

HeiirpanpHble monuMepbl ¢ HecleUU(PUUECKOW aKTUBHOCTBIO, IOJUKATHOHBI, I1OJIMAHHOHBI,
CUHTETHUYECKHE aHAJIOTY AMUHOKUCIIOT, IPOTUBOIIOKOBbIE KPOBE3aMEHUTENH, JE€3UHTOKCUKATOPBI.

CuHTeTHYeCcKHe aHaJOrM aMMHOKHUCIIOT: HEMTpalbHBIX, MOJIMAHUOHHBIX, OJIMKAaTHOHHBIX. [lomumepsl ¢
Pa3IUYHBIMU (PYHKIIMOHAIBHBIMU TPYIIIaMU, OJIM N-OKCH/Ibl, YETBEPTUUHbBIE OCHOBAHMSL.

Pazgea 7. ®u3M010rM14eCKy AKTUBHBIE OJMMEPbI NIPMBUBOYHOI0 THIIA.

Pa3nes 7.1. OcHOBHBIEe BUJbI (PU3HOJIOTNYECKH-AKTHBHBIX I0JIMMEPOB IPMBUBOYHOI0 THIIA.

OcCHOBHBIE IPUHIHUIIBI CO3JaHHSI (PU3UOJIOTMUECKH AaKTUBHBIX IOJIMMEPOB NPUBUBOYHOrO THNA. Moseib
Punrcnopda. OcHoBHBIE BHIIBI (PU3HOIOTHYECKH-aKTUBHBIX TIOJMMEPOB MTPUBUBOYHOTO TUIA TI0O MEXaHU3MY
NecTBUS BHE, BHYTPU M Ha IOBEPXHOCTH KIJIETOK. JIm3ocoMoTpomnHble (U3NOIOTHUECKU-aKTUBHBIE
nonuMepsl. KoHTposiupyemoe BblaeneHne (U3M0JIOrMYECKU-aKTHBHBIX BEIIECTB B opranusMm. Jlekapctsa
IPOJIOHTUPOBAHHOTO JieiicTBUA. OCOOEHHOCTH (PU3MOIOIMYECKONH aKTUBHOCTH IMOJUMEPOB, «IIOJIMMEpPHBIE
3¢ }exTs», aJAUTUBHOCTh CBOICTB IpPU CO3JaHUM (U3MOJIOTUYECKU-aKTUBHBIX MOJIMMEPOB MPHUBUBOYHOIO
THUIIA.

Pa3nen 7.3. KoucrpyupoBanue (pu3uoJ0rH4ecKd AKTUBHBIX MOJIUMEPOB MPUBUBOYHOI0 THUIIA.,

Bei0op HocuTens U y3ia CBA3bIBAHMS NMPH KOHCTPYHMPOBAHUU (DPU3MOJIOTUYECKU-AaKTUBHOTO MOJIMMEPBHI.
Kpurepun BbIOOpa (U3MOIOTHYECKU-aKTUBHBIX BelecTB. OCHOBHbIE XHMHUYECKHE PEAaKIMH U THUIIBI
XUMHUYECKHX CBs3el. CrTparerusi CUHTE3a MOJIMMEPHBIX JIEKAPCTB U €€ OTIMYHME OT CTpPaTerMu CHHTE3a
HU3KOMOJIEKYJISIPHBIX ~ BemlecTB.  (DYHKIMOHAJIbHBIE  TPYyNNbl, HEOOXOAMMBIE JJIsi  CBS3bIBAHUS.
AnbTepHaTUBHBIE MOJIENH (PU3HOIOIMYECKH-aKTUBHBIX BELECTB, OTIMYAIOIINEcs OT Mojenu Punrcaopda.

Pa3nen 7.4. llosimmepbl HOCUTEIU (PU3HOJIOTHUECKH AKTHUBHBIX BEllECTB.

OO6ume TpeboBaHMsI, OCHOBHBIE TUIIBI HOcUTeNnel. KapOolenHble moimmepsl, reTepoLenHble TOIUMEpHI.
buopasnaraemple M Hepas3naraeMble HOCHUTENIH. YPOBHU CEJNEKTUBHOCTH LIE€JIEBOrO TpaHCIOpTa s
(U300 MUECKU-aKTUBHBIX MMOJUMEPOB Pa3HbIX TUIOB. BekTopbl, oOecneunBaronue 1eeBoi TpaHCIopT B
oprai (KJETKy) MHUIIEeHb. BapuaHTel (QapMakOKMHETUKH (U3NOJIOTHUYECKU-aKTUBHOIO BEIECTBA IIPU
OunoaecTpyKIMH (HU3NOJOTHUECKU-aKTUBHOTO MOJIMMEpa B 3aBUCUMOCTH OT crioco0a BBEJCHHS B OpPraHM3M,
MeXaHHU3Ma JIECTPYKLMHU OJUMEPa HOCUTENS U XUMUYECKOW MTPUPO/IBI criericepa.

Crparerus M TaKTHKa PETPOCHHTE3a (U3MOJOTHUECKH AKTUBHBIX MOJIMMEPOB MPHUBHUBOYHOTO THIIA.
Cunre3 (co)nmonuMepusanuel, co3laHue BcTaBKHU-crieiicepa. CHUHTE3 MyTeM MOJIMMEpPaHATOTHYHBIX
npeBpanieHuid. Peakuuu, npuMeHseMble NpPU CHUHTe3e, TpeOOBaHMS K HUM. Peakuuu akTHBUPOBAHHS
MOJIMCaXapHUI0B

Pa3nes 8. ®u3nonornyecky akTHBHbIE IOJIMMEPbI U JICKAPCTBA Ha UX OCHOBe.

Paspean 8.1. ITosimMepHbIe NPOU3BOIHBIE JIEKAPCTB, AeHCTBYIOLIME HA HEPBHYIO CHCTEMY.
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[lonumepHble MPOU3BOAHBIE MECTHBIX aHACTETUKOB. [lonMMepHble MPOU3BOAHBIE JIEKApCTB,
JNICUCTBYIOIMX Ha LEHTPAJIbHYIO HEpBHYIO cuctemy. l[IpousBonmnble HelipomeauaTopoB. I[IpomsBogHbIe
KaTeX0JIaMUHOB, MEXaHU3MBbI JICUCTBUS U CAWTHI JJI CBSI3BIBAHUS C MOJMMEPOM-HOCHUTENIEM U MX BIIUSHHUE
Ha (U3MOJIOTUYECKYIO aKTUBHOCTb. HepomenTuabl ¢ (yHKUMEH MOAKpPEIJICHUS U UX MCIIOJIb30BAHHUE B
dapmakomorun. DPQeKT pasgeneHus AaKTUBHOCTU. PacoBo-3aBHCHMBIC JIEKAPCTBEHHBIE CPENCTBA.
MHororoueyHoe CBSI3bIBAHHE C PELIEITOPAMU HA MOBEPXHOCTU KIIETKU. BiMsiHHUe NanbHEro OKpy>KeHus Ha
AKTUBHOCTb.

Paszgea 8.2. IlosiuMepHbIe MPOU3BOJAHBbIE BENIECTB € MPOTHUBOOIYX0J1€BOH AKTUBHOCTHIO.

OcHOBHbBIE TPUHIIHUIIBI, HUCHOJB3YIOUIUECS s OOphObI C omyxoyieBbIMU KieTkamu. Kiaccudukanus
(U3HONIOTHYECKU-aKTUBHBIX TOJMMEPOB MO MEXaHU3MY IMPOTUBOOIYXOJEBOTO JCUCTBUS, CTpATETUs HX
KOHCTPYHpOBaHUS U cuHTe3a. [loaumepsl ¢ cOOCTBEHHOW aKTUBHOCTBIO, ACHCTBYIOUINE HA MOJEKYJISIPHOM
YpOBHE. AIKHIUPYIONIUE MPOTHUBOOMYXOJEBbIC (DU3MOIOTUICCKH-AKTUBHBIC MOJUMEPHl TPUBHBOYHOTO
tuna. M30upartenbHOCTh AeMCTBHSI, KOMIOHEHTHI y3HAIONINE PaKOBbIe KIETKU. AHTUMeTabonuThl. [{eneBoit
TPAHCIIOPT MPOTHUBOOITYXOJIECBBIX (PUINOIIOTUYECKU-AKTUBHBIX TOJUMEpPOB. buocnenuduueckne BEKTOPHI.
KonkpeTHble moIuMepHbIe IPOTHBOPAKOBBIE JIEKAPCTBA M UX CBOMCTBA.

Pa3nen 9. [lonumepHbIe HOCUTEIH JIEKAPCTBEHHBIX CPEACTB.

Pazgen 9.1. ®u3no0/10rudecKu aKTUBHbIE MOJUMEPHbIE MUKPO- U HAHOYACTH LI

Krnaccudukanus HOCUTENeH JIEKapCTBEHHBIX CPEICTB, MPUHIMIBI CO3JAaHUS W  HCIIOJH30BAHMS.
CucreMbl, YIpaBIAIOIINE CKOPOCTHIO BBIICTCHHUS JIEKApCTB M3 HOCHTENs U IIeNIeBOM JOCTaBKOM.
Heunpkynupyromue pacTBOpSIIOIMIKUECS B OpraHU3ME MUKPO- W HaHOYacTHIlbl. Llupkynupyromue MUKpo- U
HAHOYACTHIIBI, CKOPOCTh UX OMOAECTPYKIIUU, CIIOCOOBI IOCTABKU B OPraHU3M U BBIBEJICHHE U3 OPraHu3Ma

Pa3nen 9.2. HanopeakTopsbl.

[Tpunuun geiictBust (QEepMEHTHBIX MYIJIBTUIIPOLIECCOPHBIX HaHOpeakTopoB. CrnocoObl cHHTE3a
HAaHOPEaKTOPOB HAa OCHOBE IOJIMMEPHBIX HAHOYACTUIl C IMPOTSHXKEHHOW IO TIJIyOMHE MOJIYIPOHULAeMOH
CTEHKOHM.

Paznen 9.3. ®Du3u0IOrMYeCKH AKTHBHbIE MO0Jble MOJUMEPHbIEe JIUNOCOMbI, HHOCOMBI U
MOJIMMEPOCOMBI.

Knaccugukanusi mONMMEpHBIX TOJNBIX HAHOHOCHUTENEH, CIOCOOBI CHHTE3a U (apMaKoJIOTHUECKUE
cBoiicTBa. Mojenb (pU3MOIOrMYECKd aKTHUBHOW JUMOCOMBbI. OCHOBHBIE KOMIMOHEHTHl MeMOpaHbl. HoBbie
IIPOTUBOPAKOBBIE JIEKAPCTBA HAa OCHOBE JIUIIOCOM. Moaudukanys MOBEPXHOCTU JIUIIOCOM IOJUMEpPAMHU.
[leneBoii TpaHCTIOPT T€HOB B AP0 KUBOM KJIETKH. [ eHHas Teparus TsHKENbIX 3a00JeBaHHUM KaK «Tepanus
BBIOOpay.

4 O0beM yueOHO#H THCHMILINHBI

Cemectp
Bcero
Bug yueGHO# paboTs! 1 cemectp 2 ceMecTp 3 cemectp
3E Axan. 3E Axka 3E Axan 3E Axan.
q. 1. 4. . 4. q.
OO0mast TpyT0eMKOCTh TUCITUTUTHHBI 9 324 3 108 3 108 3 108
KonrakTHas padora — ayiuTopHbIe 425 | 153 1,42 51 | 142 | 51 1,42 51
3aHATHSA:
Jlexuuu 1,42 51 0,47 17 | 0,47 17 0,47 17
[Tpaktuyeckue 3anstus (I13) 2,83 | 102 | 0,95 34 |09 | 34 0,95 34
CamocrosiTesibHas padora 3,75 135 1,58 57 1,58 57 0,59 21
KonTakTHas camocTosiTenbHas paboTa 0,8 0,4 0,4 0,59
CamocTosTebHOE H3ydeHue pa3aenos | 3,75 134.2 1,58 56.6 1,58 56.6 21
JTUCIUTLTAHBI
KonTaktHas pabora — 1 04 0,4
MIPOMEXKYTOYHAsl aTTECTAIIHS '
[TonroroBka K SK3aMeHy 35,6 35,6
3auer ¢ 3auer ¢ IK3aMeH
Bua uToroBoro KOHTpoOJIA: " .
OIIEHKO¥ OIIEHKOIi
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Cemectp

Beero 1 cemectp 2 ceMecTp 3 cemectp
Bun yae6HO# paboThI
3E Actp. 3E Actp. 3E Actp 3E Actp.
9. 9. . 9. 9.
OO01mmas Tpy10eMKOCTh 9 243 3 81 3 81 3 81
JMCIUTUIAHBI
KonrakTHas pa6ora — 1,42 | 38,25

4,25 114,75 | 1,42 | 38,25 | 1,42 | 38,25
ay/IUTOPHbIE 3aHATHS:

Jlexumn 1,42 38,25 | 0,47 | 12,75 | 0,47 | 12,75 | 0,47 | 12,75
[Tpaktnueckue 3anastus (I13) 2,83 76,5 095 | 255 | 095 | 255 | 0,95 25,5
CamocrosiTeJibHasi pa6oTa 3,75 101,25 | 1,58 | 42,75 | 1,58 | 42,75 | 0,59 | 15,75
;f;é{;fgcmaﬂ CaMOCTOSITeITbHAS 0.6 0.3 0.3 0,59
C 3,75 1,58 1,58 15.75
aMOCTOSITEIIbHOE U3yUCHUE 100.65 42,45 42,45 :
pa3eiioB AMCIMILTAHBI
KonTaktHas pabora — 1 0,3 0,3
IIPOMEKYTOYHAsI ATTSCTALIHS
[ToaroroBka k 3K3amMeHy 26,7 26,7
3auer ¢ 3auer ¢ JK3aMeH
Bua uTOroBoro KOHTpOJIA: . .
OLIEHK O OLIEHKO¥

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«MeToabl CHHTE3a HUKJINYECKHX OPraHuYeCKUX COeTHHeHUi»
1 Heas aMCHUMIVIMHBI — YIayOlieHWEe 3HaHWM W (OPMHPOBAHHME KOMIIETEHIMA B 00JacTu
OpPraHUYECKOH U MOTUMEPHON XUMHH, TPUMEHUTEIHHO K MPOOJIeMe MOyUYeHUs HUKINYeCKUX ()parMeHTOB.
2 B pe3yabTaTe H3y4eHHUs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEeH:
Obaaoams cneayoUMMU KOMIIETEHIIUSAMU U MHAUKaTopamu ux aoctikenus: [1K-2.1; T1K-2.2; TTK-

2.3; 11IK-4.1; I1K-4.2; TIK-4.3; TIK-5.1; I1K-5.2; TIK-5.3.

3Hamo:
OCHOBHBIE METO/IbI CHHTE3a OPTaHUYEeCKHX COCTMHEHH, COIep KAIUX LUKINYECKIEe (parMeHThI;
3aKOHOMEPHOCTH TPOTEKAHUS OPTaHWYCCKUX peaKIuid, MPUBOMANIMX K OOpPa30BAHUIO IHMKIHYECKUX
COETMHEHUN — UX XEMOCEIEKTUBHOCTb, PETHOCETIEKTUBHOCTD U CTEPEOCEIEKTUBHOCTH;
MPUHIIMIIBI TNITAHUPOBAHUS CHHTE3a [IMKINYECKUX OPTaHUYECKIX COCTMHEHUII;
Ymemy:
MUCaTh MEXaHU3MbI OPTaHUIECKUX PEAKITUH, MPUBOIAIINX K 00pa30BaHUIO ITUKJIIOB;
TUTAHUPOBATh CHHTE3 ITUKIINYCCKIX OPTAaHHYECKUX COSTMHCHUN CIIOKHOTO CTPOCHHUS;
Braoems:
HaBbIKaMU pabOThI CO CXeMaMH CHHTE3a OPraHUYEeCKUX COSAMHEHHN CII0KHOTO CTPOEHUS, COIEPIKAIIUX
ITUKJTBI,
METOJIaMH TIOCTPOSHUS ITUKJIOB;
CIIOCOOHOCTBI0O W TOTOBHOCTHIO aHAJIM3UPOBATh JAHHBIE COBPEMEHHOW TMEPHOJUKHA TIO0 CHUHTE3Y
MUKITTICCKIX OPTAaHHYECKUX COCAMHCHU.
3 Kpartkoe conep:kanue JMCIHIITHHbI
Pa3nen 1. CunTe3 TpEXWIEHHOT0 IUKJIA
BryrpumonexynsipHas peakius Bropiia. AIKuinpoBaHre €eHOISTOB B CUHTE3€ ITUKIIONPOIIAHOB.

[TocenoBaTeIbHOCTH PEAKIIUN TPUCOCTUHEHUS TI0 MUXadITI0 U IIUKIIU3AIMH B CHHTE3€ IUKJIOMPOIIAaHOB.
Peakuusa Kynunkosuua. Peakiuu [2+1]-UuKIONpUCOEIMHEHHS B CHHTE3€ LIUKJIOMPONaHOB

Pa3pnen 2. CuHTE3 YeTHIPEX4YICHHOI0 LIUKJIA
[Muknuzanus 1,4-6udyHKIMOHAIBHBIX MTPOU3BOIHBIX B CHHTE3€ IUKI00yTaHOB. CHHTE3 NUKIOOYTaHOB
W3 IUKIONPOIaHoB. Peakiinu pacmpenus nukia. [2+2]-IuKIoNprucOeTMHEHNE KaK YHUBEPCATBHBIM METOT

MOCTPOCHUS UCTBIPCXUIICHHOI'O [IUKIIA.

Paszngena 3. CuHTe3 NATHYWICHHOT0 UKJIA
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CuHTE3 HMKIONEHTAaHOB AUAIKUINPOBAHUEM €HOJIATOB. BHyTpUMONEKyIsipHas ajibl0IbHas
KOHJICHCAIIUs KaK METOJ] CHHTE3a IUKJIONEHTaHOBOTO (parmenTa. [locneqoBaTenbHOCTD peakiuu MuxasJs
U aJIbJI0JIbHOM KOHACHCAIIMU B IOCTPOCHUU MATUWICHHBIX [IUKIIOB. [IMKIN3amms alkeHUUIUTEEBbIX U
aJKeHUJIMarHMeBbIX NMpou3BoAHbIX. Peakuus Hazaposa. Peakuus [locona — Kxanna Hcnosib3oBanue
paIuKaIbHBIX MPOIECCOB JIsl MOCTPOCHUS MATHUICHHOTO IIUKJIA.

Pa3zgen 4. CuHTe3 HIECTHYJIEHHBIX IIMKJIOB

Peakuus anHenupoBanus 1o POOMHCOHY B CUHTE3€ LIMKJIOI€KCAHOBBIX cucTeM. [[pyrue Meronbl
QHUOHHOM LIMKJIM3AalMK B CUHTE3€ HUKIOTE€KCaHOBBIX cUCTeM. KaTHOHHbBIE IUKIN3aUU KaK METO.
IIOCTPOCHHU LIECTUWICHHOTO KA. Peakums /{unbca — Anbaepa.

Pa3nes 5. CuHTe3 H XMMHYeCKHe CBOMCTBA NATHYJICHHBIX FeTePOUMKINYECKHX COeJHHEeHHI

CuHTE3EI

IIATUYICHHBIX T'€TCPOHUKINYCCKUX COG,Z[I/IHCHI/Iﬁ C OJHHUM TIE€TCPOATOMOM. CuHTE3HI

IATUYWICHHBIX T'CTCPOUHUKINICCKUX COG,Z[I/IHCHI/IP'I C OBYyMsA TICTCpOATOMaMMU. CuHTE3Bl MATUWICHHBIX
TCTEPOUUKITNYICCKHUX COG,Z[I/IHCHI/Iﬁ C TpEM:A IreTepoaTroMamMu. HYKJ'ICO(bI/IJ'IBHOG u 3J'IeKTpO(bI/IJ'IBHOG 3aMCIICHHUEC

B I[ATUWICHHBIX TI'CTCPOLUKINYCCKX
TCTEPOUUKITNYICCKHUX COCAUHCHUAX.

COCAUMHCHUAX.

PanukansHoe

3aMCIICHHUEC B

IIATUYICHHBIX

Paznen 6. CuHTe3 H XMMHYECKHE CBOMCTBA MIEeCTHYIEHHbBIX A30TCoAECPKAIIUX I'ETEPOUUKINICCKUX

coeuHeHu i

CHUHTE3bl IIECTUWICHHBIX TETEPOLMKINYECKUX COEAUHEHUNW C OAHUM rerepoaroMoM. CHHTE3BI
HIECTUYWICHHBIX TETePOIMKINYECKUX COCOUHEHUN C AByMsi retepoaromMamu. CHHTE3bl MIECTHUICHHBIX
TeTepPOIUKIMYECKIX COSAMHEHUH ¢ TpeMs rerepoaromaMu. HykineopmibHoe 1 3JeKTpOPHIEHOE 3aMeIIeHUe

B IISCTUWICHHBIX TETEPOIMKINYCCKUX COCIMHCHUSIX. PaaukallbHOE 3aMeIIeHHEe B IIECTUYICHHBIX
TeTePOIMKITHYECKUX COSTMHCHUSX.
4 O0bem yueOHOH JTUCHMILINHBI
Cemectp
Bcero
B, yueGHOi paGoTs! 1 cemectp 2 ceMecTp 3 cemectp
3E Axan. 3E Axa 3E Axan 3E Axan.
T, I. 4. .. T,
OO6m1ast TpyI0EMKOCTh JTUCITUTUTHHBI 9 324 3 108 3 108 3 108
KonrakTHas padora — ayiuTopHbIe 425 | 153 1,42 51 | 1.42 51 1,42 o1
3aAHATHA:
Jlexun 1,42 51 0,47 17 | 0,47 17 0,47 17
[Tpaktuueckue 3ansatus (113) 2,83 102 0,95 34 0,95 34 0,95 34
CamocrosiTesibHas padora 3,75 135 1,58 57 1,58 57 0,59 21
KoHnTakTHas camocTosiTelibHas paboTa 0,8 0,4 0,4 0,59
CamocrosiTensHOe U3y4eHue pazaenos | 3,75 134,2 1,58 56,6 1,58 56.6 21
THACIATUINHEI
KonTakTHas padora — 1 04 0,4
MMPOMEKYTOYHAS] aTTECTALMS '
[ToaroroBka k 3K3amMeHy 356 35,6
3auver c 3auver C IK3aMeH
Bua uToroBoro KOHTpoOJIA: o "
OLICHKOI1 OLICHKO
Bcero Cemectp
. 1 cemectp 2 ceMecTp 3 cemecTp
Bun yuebHoit paboThl A A A A
3F CTp. 3F CTp. | ap c1p | ap CTp.
q, q, .. q,
OO61mas Tpy10eMKOCTh 9 243 3 81 3 81 3 81
IACIATUINHEL
Kouraxruas padora — 425 | 11475 | 142 | 38.25 | 1,42 | 38,25 | 1% | 382
ay/INTOPHbIE 3aHATHSI:
Jlexnn 1,42 38,25 | 0,47 | 12,75 | 0,47 | 12,75 | 0,47 | 12,75
[TpakTnaeckue 3austus (I13) 2,83 76,5 095 | 255 | 095 | 255 | 0,95 25,5
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CamocTosiTe1bHAs1 padoTa 3,75 101,25 | 1,58 | 42,75 | 158 | 42,75 | 0,59 | 15,75
K;)GH(;F:;(THaSI CaMOCTOSITEIbHAS 0.6 0.3 0.3 0,59
Ié 3,75 1,58 1,58 G
aMOCTOSITCIIbHOC H3yUCHUE 100.65 42,45 42,45 ,
pa3aeNioB AUCIHUILTUHBI
KonrakTHas pabora — 1 0,3 0,3
IPOMEIKYTOYHAS ATTECTAIIUS
[ToaroroBka K 3K3amMeHy 26,7 26,7
3auer ¢ 3auder ¢ JK3aMeH
Bua uToroBoro KOHTpoOJIA: “ "
OLICHKOM OLICHKO1

AHHOTaNUsA pado4yeid MPOrpaMMbl JUCUUILIIMHbBI
«TexHosiorusi 6GUOMaTepPUATOB)

1 Heab AUCHUILIUHBI — TPUOOpPETeHHE O0YYArOIIMMUCA 3HAHUN W KOMIIETEHIIMI B 00JIACTU TE€XHOJIOTHH

IPOM3BOJICTBA MOJUMEPOB, B TOM YHCJIE HCIONB3YyEeMBbIX B MEIUIMHE, a TaKkKe HEOPTraHMYECKHX

OroMaTepuanoB, U MO3BOJSIONIMX PEIIaTh 3aJauyd, CBS3aHHBIC C IMOJYUYEHUEM, BBIJCICHHUEM, OYHCTKOU U

OLICHKOM Ka4ecTBa.

2 B pe3yabTaTe M3y4eHUs1 AMCHMUILINHBI 00y4ar0IMICH JOJIKeH:

Obnadams clenyoOIUMA KOMIIETCHIIUAMU U UHAMKaTopamu ux goctwkenus: [1K-1.1; TIK-1.2; [TIK-1.3; T1K-

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

. OcHOBHbIE  CHOCOOBI  MPOMBIIUIEHHOTO  IOJYYEHUS IOJIMMEPOB METOJOM  MOJMMEpPHU3ALHH,
MOJIMKOHICHCAIIUY U XUMUYECKOW MOAU(HUKAINCH.

o OcoOeHHOCTH BBIACNICHUS U OYUCTKUA MPHUPOAHBIX IOJUMEPOB M3 PACTUTENBHBIX M >KUBOTHBIX
cyOcTpaToB.

o BrusiHue TEXHOJIOTMYECKUX MMapaMeTPOB MPOIECCOB Ha MOJEKYISPHO-MAcCOBOE pacCHpeeieHHe,
CTPYKTYpYy, (GHU3HKO-XMMHUYECKHE CBOWCTBA W IMEpepadaThIBAEMOCTh TOMYyYaeMBIX ITOJIMMEPHBIX
MIPOAYKTOB.

. TexHonoruto nomydeHus: Haubosaee BAKHBIX M IMIMPOKO MPUMEHSEMbIX CUHTETUYECKHX U MPUPOTHBIX
MOJINMEPOB U 00J1aCTh UX MPAKTUYECKOTO UCITIOIb30BAHMUS.

. [IpaBuna MeXIyHApOMHOW CepTHU(HKAIMKA TPOU3BOJACTBA M KOHTPOJIS KadecTBA IMOJIMMEPHBIX
MaTepUasoB.

o [IpencraBiaeHuss O TEXHOJNOTUU TPOM3BOACTBA W CBOWMCTBAX HEOPraHUYECKHX U  YIIEPOIHBIX
Ouomarepuanax.

Ymems:

o Onucath BaKHEHIIIHE CITIOCOOBI TPOU3BOCTBA U BBIACICHUSI CHHTETUUECKUX U MTPUPOIHBIX MOJIMMEPOB.

o OneHuTh BIUSHUE TEXHOJOTHYECKHX IMapaMEeTPOB MPOU3BOACTBEHHBIX MPOIECCOB HAa CBOWMCTBA
MOJIy4aeMbIX TOJTMMEPHBIX MPOTYKTOB.

o BriOpate Hanbonee mpuemiIeMblii U3 BO3MOXKHBIX CIIOCOOOB MPOU3BOJCTBA IMOJIMMEpPA U COCTaBUTh
MPUHIUIHATIBHYIO TEXHOJIOTHYECKYIO CXEMY IMPOIecca, HCXOIS U3 JKEIaeMbIX CBOHCTB MPOYKTA.

. PaGotate cO CHpaBOYHO-IOMCKOBBIMH CHCTEMaMU B JaHHOM HH(OpMalLMOHHOW oO0JacTH, 3HATh
0co0eHHOCTH 00pabOTKH U MPOCMOTpa TaHHBIX OMOIMOTEYHBIX (DOHJIOB.

Bnaoemy:
COBPEMEHHBIMHU MPEICTABICHISIMH O CII0CO0aX CHHTE3a MPOMBIIIEHHBIX TTOJUMEPOB.
3 Kpartkoe coaep:xanue JTUCUMILTHHbI

Paznea 1. IPABUJIA ITPOU3BOJCTBA U KOHTPOJISAA KAYECTBA BEHIECTB, CPEJICTB U
MATEPUAJIOB MEJULIUHCKOI'O HABHAYEHUA

1.1. HpaBI/ma opraHu3anuu MMpoOrU3BOJACTBA U KOHTPOJIA Ka4€CTBA JICKAPCTBCHHBIX CPCACTB
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MexayHapoaHble MpaBWiia OpraHU3alMM TPOU3BOACTBA W KOHTPOJS KadecTBa JIEKAPCTBEHHBIX
CpeACTB M cpeacTB Meaunuuckoro HasHauerws (GMP - Good Manufacturing Practice for Medicinal
Products), GLP, GCP, ICH, WHO, PIC/S. IIpaBuna EBpomneiickoro coro3a, CILIA, Poccuiickoii penepanum.
I'OCT P 52249-2004 ITpaBuiia npou3BOACTBA U KOHTPOJISI KAU4€CTBA JICKAPCTBEHHBIX CPE/ICTB.

1.2. YnpaBieHnue ka4eCTBOM

OcHoBHbBIE TpeOOBaHHUS K MPOM3BOACTBY M KOHTPOJIO KadecTBa. CpaBHeHHE TPeOOBaHHM CHCTEMBI
menemxMenTa kauectsa GMP u CO 9000.

1.3. Ilepconarn.

[TpuHIMTIBI OpraHu3aIK padoThl epcoHana. JloKHOCTHBIE 00513aHHOCTH COTPYIHUKOB. [IpoBenenne
oOydenus. Opranm3anusi 00pa30BaTEIILHON CHUCTEMBI TpeanpusTHs. HampaBIeHHOCTh W METOIUYECKOE
obecrieuenue o0yueHus. Buabl u hopmbl 00ydeHUSI.

1.4. JloxymeHTanus

OcHOBHbBIE JOKYMEHTBHI MPENNpHUATHs: cHenuUKalnU, MPOMBIIIJICHHBIE PErJaMeHTbl, UHCTPYKIIUH,
METO/IMKHU, CTaHJAapPTHBIC ONEPAIlMOHHBIC MPOIEAYPHI, IPOTOKOJIBI, KypHaIbl. HazHaueHne NOKyMEeHTaluH,
ee onucaHue, TpeOoBaHUs K 0OPMIICHHUIO.

l'ocynapcrBennass ®apmaxoness CCCP  wu3n.11, Espomelickas ®apmakomnes, AMepuKaHCKas
dapmakones. HopmaruBHble JOKyMEHThI: (apmakomneiiHble cratbu. llpoueaypa  perucrpauuu
JIEKapCTBEHHBIX CpelcTB B Poccuiickont denepanun.

1.5. I[IpousBoacTBO

[Tomemenuss u obopyznoBanue. TpeboBaHUsI K YCIOBHSIM IPUEMKH, XpPaHEHHUS, KaueCTBY HMCXOJHBIX
MarepHaioB. TpeOoBaHUS K MPOMEXYTOUHOM NMPOJYKLIMHU. YTIaKOBOUHbIE MaTepUallbl U CTaAMs YHaKOBKH.
OOpareHye ¢ roToBOM MPOIYKIMEH, OTKIIOHEHHBIMH, IIOBTOPHO HMCIOJIb30BAaHHBIMU M BO3BPALICHHBIMU
MmarepuagaMu. MecTo pacIoyioKeHHsl, NMPOEKT, CTPOUTENbCTBO, MOHTAX, OCHAILEHHE M OOCIyXHUBaHHUE
noMemeHuit u  obopymoBanus. Kraccudukanms uwmcTeix mnomemnieHud, TtpeboBanus HCO 14644:
KJaccu(uUKaluss YUCTOTHI BO3[AyXa, TPeOOBaHUS K KOHTPOJIIO M MOHUTOPHHTY, IPOEKTUPOBAHUE,
CTPOMUTENICTBO U BBOJ B 3KcIuTyarauuio. [lomemieHus: Npou3BOACTBEHHAs 30HA, 30HbI CKJIaJWPOBAHUA,
KOHTPOJISI KauecTBa, BCIOMOTaTelibHble 30HbI. KOHCTpyKIMS, MOHTaX M MOPSAAOK TEXHUYECKOTO
o0ciyXKUBaHUS 000PYyI0BaHUS.

1.6. KonTpons kauecTBa

OcHoBHble npuHIUIBL. OpraHuszaius padoThl KOHTPOJIbHBIX J1a0OpaTOpPUI: BEIECHUE JTOKYMEHTAIUH,
otbop mpod, mpoeneHue ucnbiTaHuil. CamouHcnekuus. Heo6xonumocts camouHcneknuu. [IpoBeneHue
CaMOMHCIIEKIIMM U odopmieHue ee pesynbTaToB. [ocymapcrBenHas @Papmakones CCCP wuzg.ll.
dapmaKOnEeHHbIE CTAThU.

1.7. Banunanus

[Tonatus Banumanuu 1 kBanudukannu. OO1Me TPUHIMITBI JOKYMEHTHPOBaHUS paboT MO BaJIUAALUU:
BaJIMJIALMOHHBIN IUIaH, BAJIMJAIIMOHHBIM MPOTOKOJ, OTYET Mo Banupanuu. KBamuduxanus npoekTHOH
JOKYMEHTAllUM, MOHTa)ka, (YHKIMOHUPOBAHUS, OHKCIUTyaTallMd. Banupanus mpoleccoB: MpoOLEccOB
IIPOU3BOJICTBA, CTEPUIIM3AINM, OYMCTKH, aHAIMTHYECKHX METOJMK, KOMIBIOTEPHBIX cHUCTeM. ATTecTanus
METOAMK aHanu3a o EBpomneiickoit 1 AMepukaHckoil hapmakonesm.

Paszpnen 2. BBEJAEHUE
2.1. BO3HMKHOBEHHE U pa3BUTHE TIPOU3BOACTBA ITOJINMEPOB

Wctopuss mpou3BOJACTBA NPUPOJIHBIX, MCKYCCTBEHHBIX U CHHTETUYECKUX MOIMMEpoB. [IpuHIUIIBI
TE€XHOJIOTUM TIOJYYEHUS] IPUPOAHBIX IMOJIUMEPOB. OCHOBHBIE TEXHOJOTMYECKUE IPOLECCH IMOIY4YEHUS
CHUHTETHUYECKUX NoJuMepoB. OcoOEHHOCTH NMPOU3BOICTBA NHIUBUYaIbHBIX MOJIUMEPOB, CUCTEM HAa OCHOBE
HOJMMEPOB, CoJepKaluuX (YHKIMOHAJIbHBIE [M00aBKM (MIacTU(UKATOPBI, CTAOMIM3ATOPBl H  Ap.),
KOMIIO3UTHBIX MaTepuajoB. BaxHeilllne KOMIOHEHThl KOMIIO3MUTOB M UX BIUSHUE Ha CBOWCTBa
KOMITIO3UTHBIX MaTepuajioB. Pojb MOMUMEpPHBIX CBSA3YIOIIMX U TPEABSABIsIEMble K HHUM TpeOOBaHMUS.
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TepmorutacTHUHbBIE M TEPMOPEAKTUBHBIE OJIMMEpPHI. Paznuuus B X CBOMCTBAxX M crocobax mnepepaboTKu B
uznenus. [lonumepsl, nepepabaTeiBacMble B U3€NIUs U3 pacTBOPOB. THUIIOBOE U cHEIMaIbHOE 000PYAOBaHUE
JUISL TIOJIMMEPHBIX NMPOU3BOACTB. ChIpbEeBbIE UCTOYHUKH JJIS TTOy4eHHs OIMMepoB. OCOOEHHOCTH OXPaHBI
TpyZAa M TEXHUKH O€30IaCHOCTH B IPOU3BOJCTBAX IOJUMEPOB. TexHuKa O€30IacHOCTU IPOLIECCOB
HOJIMMEpPooOpa3oBaHusl, B KOTOPHIX TPHUMEHSIOTCS OpraHuyeckue pactBoputenu. ObecneueHue
noxapoOe3onacHoctu. OLeHKa 3KOHOMUYECKOH 3()(PEKTUBHOCTH U SKOJIOTMYECKOH BPEAHOCTH NOJIMMEPHBIX
pou3BoJACTB. COBpeMEHHbIE TEHACHIIMU U 3aJa4l IIPU CO3JaHUM HOBBIX IIOJUMEPOB U KOMIIO3UTOB Ha MX
ocHoBe. Mx obmas xapakrepuctuka U ocoOeHHOCTH. OCHOBHBIE HOJXOMAbI K BBIIEIECHUIO MPUPOIHBIX
IIOJINMEPOB.

2.2. Meronipl CUHTE3a U CBOMCTBA ITOJINMEPOB

OcHOBHBIE METOIBI IIOJyYEHUS CHUHTETUYECKMX M HCKYCCTBEHHBIX NOJUMEpOB. LlenHele mporecchl
(monumepuzanus), CTyNEHYaTble Mpouecchl (MOJMKOHAEHCALUS, IOJUIPUCOEINHEHUE), XUMUYECKas
MoauUKaITHSI.

Baxneimne 5SKCIUIyaTallMOHHBIE CBOWCTBA IIOJIMMEPOB - AUDJIEKTPUYECKHE, MEXaHUYECKHUE,
TeIIOPU3NUECKUE, XUMUYECKas CTOMKOCTh, MOPO30CTOMKOCTb, BOJOCTOMKOCTb, T'OPIOYECTh, ONTHUYECKHUE
CBOWCTBA, OMOJIOrHYecKasi aKTUBHOCTb, YCTOMYHUBOCTD K OMOPA3PYILICHHUIO.

OO6nactu NpUMEHEHNUs OJIUMEPOB B 3aBUCUMOCTH OT UX CBOWCTB.

OcoOCHHOCTH TpPUMEHEHHS TMOJMMEPHBIX MAaTepUaIOB B  MEAMKO-OMOIOTMYECKHX OO0JIaCTSX.
TpeboBanust, npeabsBiIsieMble K TAKUM OJIMMEPHBIM MaTepUaiaM.

Paznen 3. CUHTETUYECKHUE NOJIUMEPHBI (IIOJIUMEPU3AIIMOHHBIE ITOJIUMEPDI)
3.1. CriocoObI IpOBEICHUSI TOJTUMEPHU3ALIHH

[Tonumepusanus B Macce, B pacTBope, B TBEpAOU (aze, MoauMepu3alus B JUCTIEPCHH (B SMYJIbCHUH,
cycrieH3uu), B ra3oBoil (asze. IIpenmyiectBa M HeqocTaTKU METOAOB. BimsHue crmocoba mpoBeneHus
MMOoJIMMEpHU3all Ha Ba)XHEHIIIE CBOMCTBA ITOJIMMCPOB. I/ICXOI[HBIG pearcHTel Mg IOJIMMEpU3ALUN —
MOHOMEPbI, HHUIIMATOPbI, KATalTU3aTOPhI, UX AaKTUBHOCTh U BO3MOKHOCTb €€ PETyJIUPOBAHUS.

TexHonornueckue mapaMmerpbl Ipolecca — TEeMIeparypa, JaBJIEHHE, COCTAaB PEaKLMOHHOM CpEe.bl,
BpeMsl MPOBEICHUS MIPOLIeCcCa.

3.2. Opranuzanus NoJIMMEpU3aIuu B TPOMBIIIUICHHOCTH

IIpoBeneHne  MONMMEPU3ALMOHHBIX  IPOLIECCOB B INEPUOJUYECKOM,  HEMPEPBIBHOM  WIIH
KOMOMHAIIMOHHOM pexuMe. Paznuuusi B anmapaTypHOM OQOPMIIEHHH NEPUOAMYECKUX M HENPEpPbIBHBIX
POM3BOJICTB. PeakTophl M aBTOK/IAaBbI, 0COOEHHOCTH MX KOHCTPYKIMH U BaXKHEUIIINE Y3IIbI.

Crioco0Obl co3/1aHNs YyCTOMUMBBIX PEKUMOB B peakTopax. OcylllecTBICHHE Macco- U TEIUIoNepeHoca u
yTpaBjieHUE 3TUMH TporieccaMu. CrocoObl MOJauu UCXOIHBIX PEareHToOB, dBaKyallus PEaKIIMOHHBIX Macc U3
PEaKTOpPOB, F€pMETU3ALMS PEAKIINOHHBIX 30H.

AnmnapaTbl HI€ATBHOTO CMEIICHHUs, HICANBbHOTO BBITECHEHUS M KOMOMHMPOBAHHOTO THUIA M HX
HCITOJIb30BAHNE B PA3JINYHBIX TEXHOJOTUYECKHUX CXEMaX.

Oco6eHHOCTH TPOBEIEHHS paluKaIbHBIX U MOHHBIX IPOLIECCOB.

OdopmieHre NOCTIOJMMEPU3ALMOHHBIX TEXHOJIOTMYECKUX CTaAUuil — OTHEJIEHUsS OCTaTOYHOIO
MOHOMEDA, BBIIEIEHUS MIOJIUMEPOB, TPAHYIISALNH, CYIIKH, U3MEIbYEHHUS, CTAH1apTU3AL1H.

ChIpbeBble pELUKIIBI B ITPOLIECCaX MOJIUMEPU3aLUH.

3.3. [Tonumepuzarus B macce (6710Ke)

OcobOeHHOCTH TIOTMMEPHU3alMKA B Macce MOHOMepa (B OJIOKE) U €€ OCHOBHBIC cTauu. HEeBO3ZMOXKHOCTH
JOCTHKEHUS TOTHON KOHBepcuu. [Ipobiema oTaeneHus 0CTaTOYHbIX MOHOMEPOB U3 MOJMMEPH3AIMOHHBIX
cpen. OcoOeHHOCTH TIpollecca Ha TIAYOOKHMX cTamusx mpeBpamieHus. [enb-apdexr, ero mMexaHusMm u
TexHoJorudeckue nocneactsus. [IpenoTBpamienue renb-3ddexra. 'omodasznas u rerepodaznas OGnodHas
MTOJTUMEPH3AITHSI.

AmnmaparypHoe o¢opMIIeHHE OCHOBHOW M BCIIOMOTATENbHOW CTaguii B MEPUOJUYECKOM U
HEIIPEPBIBHOM  IIPONECCaXx. HepCHeKTI/IBHOCTB METOoJa, €ro JOCTOMHCTBA MW HEAOCTATKHM, TCXHHKA
Oe3omacHOCTH. [ TaBHBIE XapaKTePUCTUKU MPOAYKTOB OJTUMEPHU3AIINH B Macce.
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3.4. Tlpumepsl MpPOW3BOACTBA OJIOYHBIM METOJIOM, Ha NMPHUMEpPE MOJIMMEPOB, HAXOMSIINX NPHUMEHEHHE B
MEIUKO-OMOJIOTHYECKUX 00JIacTIX

[TonydyeHue moJMU3TUIIEHA BBICOKOTO JaBJIICHUS. BapuaHThl IPOMBILUICHHBIX TEXHOJIOIMYECKUX CXEM.
OcHoBHbBIE CBOWCTBA NPOAYKTOB Mojumepusanuu. [lomustunen Hu3Kkoro napieHus (razodasHelil mpoiecc).
[Ipumepsl NpUMEHEHHS B COCTABE UMILJIAHTATOB.

[Tonyuyenue nonucTrUpoIia U €ro COMOJIMMEPOB, UX CBOMCTBA U NpuMeHeHue. CBOMCTBA MOJUCTUPOIIA,
MOJYYEHHOr0 pa3HbIMU MeToAaMu. [IpuMepsl IpUMEHEHHUS.

[Tonyuyenue nmonumernnMmerakpuiara. OTiaMuuTeNbHbIE 0COOEHHOCTH MeTona. HuskoremmeparypHas
nojsuMepu3anus u ee ocooeHHoctu. [Iprmepsl npuMeHeHUsT akpUIaToB U METAKPUIIATOB B O(PTATBEMOJIOTHH.
Cononumepsl A3PUPOB aKpUIOBBIX KUCIOT. ComonuMepsl Tuna «EyapaxkuT» ¢ KUCIOTHBIMA U OCHOBHBIMU
rpynnamu. [Ipumepsl npuMeHeHus A5 co3Aanus JekapcTBeHHbIX popm. [lonyuenue 6104HOTO cononumMepa
2-THIPOKCUATUIIMETAKpUIIATa U ATHWJICHIUMETAKPUIIaTa B MPOIIECCE TOMyYEHUSI KOHTAKTHBIX JINH3.

[Tonydyenue mnoaMMEpOB JaKTaMOB M JIAKTOHOB (CTyleHYarTas MoiuMepusanus). TepMuueckuil u
KaTaJIUTUYECKUN METOJbl IOJYYEHUs NOJM-E-Kanpoamuja U noiuaojekaHamuzaa. [IpuMmeHenue ux st
CO3JaHUsI UMIUJIAHTAaTOB U LIOBHBIX BOJIOKOH. lloJiM-g-KanposiakToH, MIPUMEHEHUE B Ka4yeCTBE HOCHUTEIS B
TKaHEBOW UHKEHEPHUU.

3.5. [lomumepu3zanusi B pacTBOpe

I'omorennass u rereporeHHas nosuMepusanuss B pactBope. CTaguu TEXHOJIOIMUYECKOIO IIpolLecca.
AmnmnaparypHoe oopmiieHHE OCHOBHBIX M BCTIOMOTATEJIbHBIX CTAIHIA.

[IpeumymiecTBa U HEAOCTaTKU MeTojna U o0yiacTh ero npumeHeHus. HeoOGxoaumocTs pereHepaunuu
pacTBopuTesield. BO3MOXKHOCTh OpraHu3aiy HENpepbIBHOM MOJMMEPU3ALIUU B paCTBOPE.

3.6. Tlpumepsl MPOW3BOACTBA NOJMMEpH3AlMEd B pacTBOpe, Ha NpUMEpe MOJIUMEPOB, HAXOMISIINX
IPUMEHEHHE B MEIUKO-OMOI0IrMYECKUX 00IacTsIX

[Tonyyenne moauATUIICHA HU3KOTO JABJICHUS M MOJIMATUIICHA CBEPXBBICOKONW MOJIEKYJISIPHOM MaCCHI.
[TpumeHeHue A U3rOTOBJICHUSI UMILTHTATOB.

[Tonyyenne momummnponmineHa. OOocHoBaHWe BbIOOpa MeToAa mHojuMepu3anuu. [IpumMepsr
UCIOJIb30BaHus (IIOBHBIE HUTH, UMILJIAHTUPYEMBIE CETKH, KOMITO3UTHI JUISI KOCTHBIX UMILIAHTATOB).

[Tonydyenne nonuankuieHoKCUA0B. [1oInITHIIEHOKCHA, COMOIMMED ATUIIEHOKCHIA U IPOIMIICHOKCUA.
[Tnroponuku. Mcnonp3oBaHue B IEeKapCTBEHHBIX (Popmax.

[IpousBoncTBo nmonuakpunamuaa. IlpumeneHune B kadecTBe cTpyKTypooOpazoBateneil. Comonumep
aKkpwiIaMuga U MeTwieHOucakpuinamuga. lMcnonb3oBanue B JekapcTBeHHbIX (opmax. [lomydenue mpu
CO3/aHMU cpen A OnoaHanusa. [lonuMepHsle ruIporeny, Noay4yeHue 0COOEHHOCTH.

[Tonyuyenue nonu-o-nuaHakpunaToB. Mcnosnb3oBaHue B COCTaBE KIIEEB.

[Monyuyenune mnonu-N-Bunmwimupponugona. Ilomumepusanus B BoaHOW cpene. PerymupoBanue
MOJIEKYJIIDHOM Macchl B mpolecce mnoauMepuszanuu. OTaeneHue HU3KOMOJIEKYISPHBIX MPUMECEH.
Boigenenue nonumepa. Mcnosiabs3oBanue B cOCTaBe JIEKAPCTBEHHBIX CPEACTB.

[TonydyeHue MOIMMEpPOB HAa OCHOBE THUAPOKCHUKAPOOHOBBIX KHCIOT MOJUMEpPU3AHNEN HUKINYECKUX
JJaKTUIOB. HOJII/IFJ'II/IKOJ'II/II[, IIOJINJIAKTH . HpI/IMeHGHI/IG B COCTAaBC MMIIJIAHTATOB, IOBHBIX MATCPUATIOB.

3.7. Ilonumepu3zanus B SMyJIbCUU

Oco0eHHocTH 3MYJIbCHOHHON nonuMepu3anuu. CTtaauu mpolecca U MX anmnaparypHoe oQpopMIIEHHUE.
[IpeumymectBa u HenoctaTku Metona. CTOYHbIE BOJBI B MOJUMEPHU3ALMOHHBIX Ipoleccax M HX
yrumm3anus. [lepuomudeckue W HempepbIiBHBIE Tporecchl. OCOOEHHOCTH TONIMMEPOB, IOy4aeMBIX
SMYJIbCUOHHOH nonuMmepuzanueil. Odecnedyenne 6€30MacHOCTH MPOU3BOICTBA.

[Ipumepsl TpoOM3BOACTBA MONMMEPHU3ALMENd B SMYJIbCHUM Ha NpPHUMEpPE MOJUMEPOB, HaXOIAIINX
NpUMEHEHHE B MEeUKO-0ronoruyeckux obnactsx. [lonyuenrne Mukpocdep sMyIbCHOHHOTO MOJIUCTUPOIIA U
UX MPUMEHEHHE B JIATEKC-arperallMOHHbIX METo/1aX OMoaHaIu3a.

3.8. [lonumepusanus B CycieH3un

CxoacTBa M pa3uuus MPOIECCOB CYCIEH3MOHHOW M AMYJIbLCHOHHOM MoimMepu3aiuu. PeakimoHHbie
cpensl M pexxuMbl TepeMermmBaHusa. CrTaguu Tporecca W anmaparypHoe odopmiieHue. THMOBBIC
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TEXHOJIOTHYECKUEe cXeMbl. [IprunHa orpaHMYEeHHOTO MPUMEHEHHUS] HEMPEPBHIBHBIX TEXHOJOTHUUECKHX CXEM.
Bonpoce!l moBbIlIeHUs] TPOU3BOJUTENLHOCTH CYCIIEH3MOHHOM monuMepu3auuu. JlocToMHCTBa mpolecca —
Ka4yecTBa MPOJYKTa, yJ0OCTBO MepepaboTKH.

[Ipumepsl nmpou3BOACTBAa MHOJUMEpHU3AIMEH B CYCIEH3UMM Ha MpUMEpe IOJUMEPOB, HaXOMASIINX
OpUMEHEHHE B MEIUKO-OMOJOrHmYeckux obnactax. IloigydeHue CyCNEH3MOHHOTO TOJHMCTHPOJIA U €ro
cononumepoB. [lonumepHblie rpanyinrpoBaHHbIe (POPMBI C Pa3TMUHON CTETIEHBIO CIIMBKHM M HAPABICHUS UX
UCIIOJIb30BaHUS B KAueCTBE MAaTEPHAIOB JUISl CO3/IaHMS HMOHOOOMEHHBIX MATEpUAJIOB M HOCHUTEJIEH
OMOJIUTaH/OB. [Toyuenue IpaHyJIbHBIX COIIOJIMMEPOB 2-TuAPOKCUATUIIMETAaKpHUIIaTa u
ATUJICHAUMETAKPHUIIATA.

Paznen 4. CUHTETUYECKUE NOJUMEPBI (ITOJIMKOHAEHCALIMOHHBIE ITIOJIUMEPHI)
4.1. HepaBHOBECHBIE CTyIIEHYATHIE TTPOIIECCHI

HepaBHOBeCHBIE CTyIIEHUAThIE IPOLIECCH B PACTBOPE, B IMYJIbCHHM, HA TpaHUIIE pazaena das.

HepaBHOBECHBIE MOJIMKOHACHCALMSA U MOJUIIPUCOEAUHEHNE B pacTBOpe. OCHOBHBIE 3aKOHOMEPHOCTHU
npouecca. HaznaueHue u tun pactBoputens. ' OMOreHHbIE U FE€TEPOTreHHbIE MPOILIECCHI, CONIPOBOKAAEMbIE
BBIICJICHUEM IIOJIMMEpPa M3 PACTBOPA B XOJAE PEAKLMUM IOJIMKOHJEHcaluu. [loCTOMHCTBA M HENOCTaTKU
metoga. CraauM TOMOT€HHOIO UM TE€TEPOre€HHOrO0 TEXHOJOIMYeCKMX ImpoueccoB. Perenepanus
pactBoputeneil. [lepuoauyeckue M HENPEPBIBHBIE IMPOLIECCH B PacTBOPE. DHEPrOEMKOCTb IIPOLIECCOB.
OcHOBHBIE TpaBMiIa 0E30MAaCHOTO MPOBEIEHUS TMPOLECCOB. AmmaparypHoe oO(oOpMIIeHHEe OCHOBHBIX
IIPOMBIIIIEHHBIX TPOLIECCOB HEPABHOBECHOM IOJIMKOHJEHCAMU B pacTBope. OCHOBHbBIE 3aKOHOMEPHOCTHU
nporiecca.

HepaBHOBecHass  NoONMKOHJEHCAlMst B OMYJIbCHMM. JIOCTOMHCTBA M HENOCTAaTKM  METOAA.
TexHonorMuecKkue mapaMeTpsl ¥ anmnaparypHoe opopMIIeHHE IIPoIIecca.

HepaBHoBecHass moJaMKOHJEHcaluss Ha rpanuie pasgena ¢a3. OCHOBHbIE OCOOEHHOCTH Ipolecca.
Bimstnue tuna pactBoputened. [IpoBenenue mporecca BO BCTPEYHBIX IMOTOKax. BimsHue mnapameTpos
IIpoLecca Ha CBOMCTBA I101y4aeMbIX ITOJIMMEPOB.

4.2. Tlpumepsl NPOU3BOACTB C MCIOJIb30BAHUEM HEPABHOBECHBIX CTYIEHYATBIX IPOLIECCOB Ha IpUMEpE
HOJMMEPOB, HAXOAIIMUX TPUMEHEHHE B MEIUKO-ONOIOTHYECKUX 00IacTAX

HOJIyquI/IC CCIMCHTHUPOBAHHBIX IMOJIMYPETAHOB. HpI/IMCHCHI/Ie X B COCTAaBC HMIIJIAHTATOB KakK
TeMOCOBMECTHMBIX MaTEPHAIIOB.

[Tonydenune 3MOKCUIHBIX TOTUMEPOB. [IprMeHeHune B cocTaBe MIOMOMPOBOYHBIX MaTEpUAIOB.

®ennnon. [IpumeHeHne B cocTaBe KOMIIO3UTHBIX MaTEPHAIIOB.

3aKOHOMEPHOCTH OOpaTUMBIX peakiui B pacruiaBe. [lo6ounbie peaknmu. OCOOCHHOCTH peakIuit
PaBHOBECHOH TMOJMKOHJICHCAIIMN B paciljlaBe — BBICOKAas TeMIiepaTypa, MOHMKEHHOE JaBJIeHHWe, WHEepPTHAs
aTMocdepa. BnusiHMe mapaMeTpoB mpoliecca Ha CBOHCTBa MoiMMepoB. [IpenMymiecTBa M HEIOCTATKU
metona. Cragum TEXHOJOTMYECKOTO Tpollecca W ammaparypHoe oQOpMJICHHE OCHOBHBIX U
BCIIOMOTI'aTCJIBHBIX CTaI[I/Iﬁ IMPOMBIINIJICHHBIX ITPOIECCOB.

4.3. PaBHOBeCHAA ITOJIUKOHIECHCALNSA

PaBHOBecHas mosMKOHZIEHcalMs B pacTBope. BnusHue ycnoBuil nposeneHus mnpoueccoB. Craauu
TEXHOJIOTHYECKOT0 MPOoLecca U anmnaparypHoe ohopMiIeHHE.

4.4. Tlpumepsl TpPOU3BOJCTB C HCIOJIb30BAHUEM PABHOBECHBIX CTYIEHYAThIX IPOLIECCOB Ha IMpUMEpE
MOJIMMEPOB, HAXOIAIINX MPUMEHEHHE B MEIUKO-ONOIOTHYECKUX 00IacTAX

[Tonydyenue nmonurexkcameTuiaeHaaunamMuaa. [[puMeHeHne B cCOCTaBe NOBHBIX MAaTEPUAIIOB.
[Tonyuenue nonudtunenTepedranara. [l[pumMeHHre B cocTaBe UMIUTAHTATOB, IOBHBIX MabePUaJIOB.
[Tonyuenue nmomopTtodpupos. [IpumeHeHre B kKauecTBe HOCUTENEH B TKAHEBOW HH)KCHEPHHU.

Pazzea 5. IOJTYUYEHUE MOJUMEPOB XUMHUYECKON MOJIUGUKAIIUEN.

5.1. O6mue 3aKOHOMEPHOCTH U OCOOEHHOCTH peaKlUii MOJIMMEPOB

CriocoOHOCTh MOJIMMEPOB K XUMHNYECKUM IPCBpaliCHUAM KaK IIYTb CO3JJaHHSA HOBLIX ITOJMMCPHBIX
MaTCpHraJIOB. HaHpaBHeHI/I}I MNPOTCKAHUSA peaxunﬁ MOJIMMEPOB — PCaKIIMU C YyHaCTHEM TI'PYIIII OCHOBHOH OCIIN,
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KOHIIEBBIX, OOKOBBIX Tpyni. Pa3Ho3BeHHOCTHh monumepoB. DakTOpbl BIUSIOMIME HA MPOTEKAHUE PEaKIUN
noyimMepoB. CriocoObl IPOBEICHUS PEAKIIUi MOTMMEPOB JIJIs OOECTICYeHUs 3aJaHHBIX KOHBEPCHI M CBOMCTB
IIOJIUMEPOB.

Pa3znoobpa3zue nporeccoB 1 annapaTypHoro ohopMIeHHs MPOIecCOB MOIUMUKAIIMH MTOJIMMEPOB.

Craguu M mapaMeTpbl TEXHOJOTWYECKHX IPOLECCOB. AmmaparypHoe O(QOpMIICHHE T'OMOTCHHBIX H
reTeporeHHbIX mpoieccos. [lepuonuyeckue u HenpepbiBHBIE npoiecchl. CTaauu BbIACIECHUS OJUMEPOB B
TOMOI'CHHBIX ITpOLECCaX. Ponp BcmoMorateapHOM afnmaparypsbl.

TpynoeMKOCTh ¥ 3HEPrOeMKOCTh MPOLIECCOB, MYTH MX ycoBepileHCcTBOBaHUSA. OXpaHa Tpyaa, OXpaHa
OKpYKaroIllen CpeIbl.

5.2. Tlpumepsl TPOU3BOJCTB C HCIIOJB30BAHHEM IMPOIECCOB MOAU(DHKAIMK HA TpPUMEpPE TOIUMEPOB,
HaXOJSAIIUX MPUMEHEHUE B METUKO-OMOIOTHYECKUX 001acTAX

[Ipon3BoACTBO MOJIMBUHWIOBOrO crnupra. [IpuMeHeHHe IOJMBUHMIIBOIO CIHMpPTAa B COCTaBe
MMIUIAHTATOB U JIEKAPCTBEHHBIX MIPENAPATOB.

[Tpon3BoACTBO MPOIYKTOB MOAM(DUKALNN TPaHYIBHBIX COMOJIMMEPOB CTHUPOJA C JUBHUHUIOCH30JIOM.
BBenieHne KuCIbIX, OCHOBHBIX, KOMILIEKCOOOpa3yomux rpymni. IIpumeHeHne B kKauecTBe MaTepHaioB 1is
OYHUCTKH OMOJOTMYECKHX JKUIKOCTEH, pa3ieleHusl CMEeCei MPUPOIHBIX MOJINMEPOB.

5.3. O61une CBCACHUS O ITPOU3BOACTBE MHOI'OTOHHA>KHBIX ITOJIMMCPOB O6H.[CFO Ha3Ha4YCHU.

[Ipomecchl 1eMHON MONMMMEpPU3AIMU — TOJWBUHWIXJIOPHU, MOJUAKPHWIOHUTPHII, TOJUOYTaIuEH,
IIOJIMU30IIPEH, MOJUXIOPIIPEH.
[TorydeHne mMOMMMEPOB CTYNMEHYATBIMU TporeccaMu — (heHOoN-(hopMaIbACTUAHBIC, MOYECBHHO-

dopManpaeruHple,  MelaMHHO-(GOpMajblIeTUAHbIE  HoiuMepbl.  llonmmapumartel,  MOJMKapOOHATHI,
HOJUCYIb()OHBI.

Paznea 6. IPUPOJHBIE U UHCKYCTBEHHBIE IIOJIMMEPDI
6.1. [onucaxapupl MOPCKUX BOJIOPOCIIEN

AnbrunoBas kucinota. Crpoenue. CbIpbe, TEXHOJOIMUECKUI MpoliecC BBIACICHUS M3 OyphIxX
Bogopociel. [lonydyeHne ambrMHOBOM KHMCIIOTBHI, aJbIMHATOB HATPUS W KaJbLUA. XapaKTepUCTUKA
HOJYYEHHBIX HpOAyKTOB. IIpuMeHeHMe B KauecTBe HOcCHUTENeH OMOKAaTaln3aTopoB, IMOKPHITUH paH U
oxxoroB. [lomucaxapuapl KpacHbIX BOJOpocieil. Arap, TEXHOJOIMYECKUH IIPOLECC  BBIICIICHUS.
XapakTepucTuka NpoaykTa. Arapo3a. [IpumeHeHne B MHKpOOHOJOTHH, OHOTEXHOJOTHH, MHUILEBOM
IIPOMBINUIEHHOCTH. KapparnHaHbl, TEXHOJIOTMYECKUHN IPOLECC BBIJCICHMS. XapaKTepUCTUKA ITPOJYKTa.
[IpuMeHeHne B OMOTEXHOJIOTHMM B KadyecTBe HOcCHTedel OuokaranuszatopoB. [IpuMeHeHHe B MeIUIMHE B
KAaueCTBE KpPOBEOCTAHABIIMBAKOIIUX CPEACTB, B COCTaBE JIEKAPCTBEHHBIX IpenaparoB. IIpuMeHeHune B
NUIIEBOM M KOCMETMYECKOM IPOMBIIUIEHHOCTH B KayecTBE 3arycTurelneil M rejaeodpa3zoBaTesei.
Henmtonoza. Ceipbe. TexHonorndeckue CXeMbl BBIIEIEHUS LEUII0I03bl.  CTPOEHHE  LEIUTIONO3bI.
MHuKpoKpHUCTasIMYecKas IEJUII0JI03a, CBOMCTBA, NPHUMEHEHME B COCTaBe JIEKAPCTBEHHBIX (opM,
O610COpOEHTOB.

IIpoctslie 3hUpEI L(EJUTFOJIO3BI. Merunuesmonosa, STUJILEILII0II03a,
METUITUAPOKCUIIPONMILIEIUIION03a,  KapOOKCUMETUILE/UII0NIo3a W €€ HaTpueBas  cOllb,  2-
TUAPOKCUIIPONIILEIUIION03a,  ATWITHAPOKCUATHILEI0NI03a. CTpoeHne. TEXHOJIIOTMYECKHE  CXEMBI
nojiyueHusi. XapakTepucTHuka NpoAyKToB. IIpuMmeHeHune mnpocThIX 3(PUPOB ULEIIIIOJI03bl B KauecTBe
MaTepHajoB JUId TOKPHITHS TaOJIeTOK, B TOM 4YHCIE C MPOrpaMMHUPYEMbIM pa3pyIIEHHEM, CO3JaHUs
IUICHOYHBIX JIEKAPCTBEHHBIX (POPM, CTAOUIN3aTOPOB B MEAUIIMHCKON U KOCMETUYECKOM MPOMBIIIIJIEHHOCTH.

Crnoxsble 3Qupsl HewIrono3sl. Jluanerar weuTono3bl. AnetwiadTanar meunoiodsl. CTpoeHue.
TexHomornueckre cxemsl MOoMy4YeHus. XapakTepUCTHKA MPOAYKTOB. [IpuMeHeHne B KauecTBe MaTepHalIOB
JUISL CO3/IaHUsI TaOJIETHOBAHHBIX JIEKAPCTBEHHBIX (POPM, TEMOIUAIN3HBIX MEMOpaH.

Kpaxman wu mnponyktel ero wmoaudukauuu. Ctpoenue. Cplppe i BBIJCJIECHUS Kpaxmana.
TexHONMOTMYECKHE CXEMBbl BBIJCIEHUS KpaxMmajla M TOJY4EeHUS MPOAYKTOB €ro MOJIU(UKAIIH.
XapakTepucTruka NpoayKTOB.

2-I'mapoxcuatunkpaxman. Crpoenue. TexHomornyeckas cxemMa TNOJYYEHHs. XapaKTepPUCTHKA
npoaykra. Mcnonp30BaHne B Ka4€CTBE KOMIIOHEHTA KPOBE3aMEHUTEIIECH.
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CprLe JJIS BBIJACJICHUSA IICKTHUHA. CTpOeHI/Ie. Texnonornueckas CX€EMa MOJIYYCHUA.
BHOTEeXHOIOTHYECKOe BBIICICHHE C HCMOJb30BaHUEM (DEPMEHTHBIX TPEMaparoB. XapaKTePHUCTHKA
npoaykTa. Vcrnosip3oBaHHE B KavyeCTBE KOMIIOHEHTOB JICKAPCTBCHHBIX MPENapaToB, JHTEPOCOPOCHTOB,
JICTOKCUKAHTOB. [I[pUMeHEeHHE B HUIICBOM M KOCMETHYECKOW MPOMBINUICHHOCTH B KaYECTBE 3aryCTUTENCH U
CTPYKTypooOpa3oBareneii.

6.2. [Tonucaxapuipl MUKPOOHOTO U KUBOTHOT'O ITPOUCXOKIACHHUS.

Ceipbe. TexXHONOTMYECKHUN TMPOLECC BBIICICHHUS XWUTUHA M TONYYCHHWS W3 XHTHHA XHTO3aHA
nearietwiupoBanieM. CTpoeHHWE HM  XapaKTEPUCTHKA NPOAYKTOB. IIpHMeHeHHWe XHTHHA B COCTaBe
KPOBCOCTAHABJIMBAIOIIMX M PAaHO3KHUBIISIIOIIMX COCTaBOB. [IpMMeHEeHWE XWTO3aHa JUIS IOJyYeHUs
010acOpOCHTOB, OMOIOTHUYECKUX MUIIEBBIX J00ABOK, B KAUECTBE HOCUTENICH JICKAPCTBEHHBIX BEIIIECTB.

I'manyponoBas kuciora. Ctpoenue. Coipbe. TeXHONOrHUECKass CXeMa BBIJCIICHUS. XapaKTepUCTUKA
npoaykra. Mcronb3oBaHHE B COCTaBe JIEKAPCTBEHHBIX (OPM H HMMIUIAHTATOB JUJISi MEIUIIMHBI |
KOCMETOJIOTHH.

Iemapun. Crpoenue. Coipbe. TexHoNOrmueckas cxeMa BBIJICICHUSA. XapaKTePUCTHKA MPOIYKTa.
Mcnonp30BaHue B COCTaBE JICKAPCTBEHHBIX MPEMapaToB U I CO3aHUS aHTUTPOMOOTCHHBIX UMILJIAHTATOB.

Xonapoutuncynbdarel. Ctpoenne. Coipbe. TexHOmormueckas cxema BbIACICHUs. XapaKTePUCTHKA
POAYKTOB. VCIIOJIb30BaHUE B COCTABE JICKAPCTBEHHBIX MTPETIAPATOB.

OcobenHoct  crpoeHms. TexHoorMYeckas cxema TOJNydeHUs. XapakTepHCTUKA TPOAYKTA.
Hcnonp30BaHue B COCTaBE JICKAPCTBEHHBIX CPEJICTB.

6.3. benku

Komnaren. Crpoenne. Coippe. TexHoliOrMueckass cXeMma BbLACIICHHs. XapaKTepUCTUKA IMPOAYKTA.
Wcnonp3oBanme JJIA ITOJIYUCHUA UMITJIAHTATOB.

Kenatuna. Crpoenue. TexHosornueckass cxema IMOJYYEHUs U3 KOJUIareHa. XapaKTepucCTHKa
IMPOAYKTa. HpI/IMeHeHI/Ie B MCIUIMHE JJIA CO3AaHMA JICKAPCTBCHHBIX (bOPM 1 KOMIIOHCHTA KPOBC3aMCHUTCIIA.
Hcnonp3oBaHne B MHUKpPOOMOJIOTMM B COCTaBe MUTATENbHBIX cpea. lMcmonb3oBaHWe B MUIIEBOU
IMPOMBIIIJICHHOCTH.

3enn. Crpoenue. TexHONIOrus BBIAEIEHUS W3 CEMSH KYKypy3bl. XapakTEpUCTHKAa HPOAYKTa.
Hcnonbs3oBanue st co3aHusl BOJOKOH U IPYTUX OUOJETpaTIupyeMbIX U3ETUi.

benku mna3mel kpoBu. AnsOyMuH. ['moOynuHbl. MuHOpHbIe O6enku. [IpuHLUIBI BBIIENEeHUsT OENKOB
KkpoBu. [IpumMeHeHne B cocTaBe JIeKapCTBEHHBIX MPENapaToB.

6.4. MukpoOHbIe TOAMIDUPBHI.

Crpoenune. TexHoiornyeckass cxema IOJIY4YE€HUS. YCIOBUSA KYyJIbTUBHUPOBAHUS MHUKPOOPTaHU3MOB.
XapaktepucTuka npoaykra. IIpumeHenue nias cozgaHus OMOJETpaJupyeMbIX HMIUIAHTATOB M IIOBHBIX
MaTEPUAIIOB.

Paznen 7. HEOPTAHUYECKHUE U YI'JIEPOJHBIE BUOMATEPHAJIbI
7.1. O6mue TpeOoBaHUS K HEOPraHUYECKUM OHoMaTepraiam

Heoprannueckue Matepuanbl Ui METULMHBL: KilacCU(UKALUs M OCHOBHBIE 00JACTH NPUMEHEHUS
(mocyna, MHCTPYMEHTBI, CTOMATOJIOTHYECKHE TNIOMOUPYIOIIKE U TPOTE3UPYIOIINE MaTepHalibl, UMITJIAHTAThI
u sHaonpotessl). Kocts, ee cTpykTypa, coctaB U (PU3MKO-XMMHUUECKUE CBOICTBA, pOJib TMIPOKCHANIATUTA B
CTPYKTYyp€ KOCTH. OTambl pa3BUTUS NPOTE3UPYIOLIMX MaTepuanoB. TpeOoBaHHS K MarepuajiaM s
KOCTHOTI'O SHJONPOTE3UPOBAHUS.

7.2. buomaTtepuaibl Ha OCHOBE CTEKOJI

Oco6eHHOCTH CTEKIIO00PA3HOTO COCTOSIHUSA, KIacCU(PUKAIUS U CTPOSHHUE CTEKOJ, CIOCOOBI MOTyYSHHS
CTEKOJI, TEXHOJIOTUYECKasi cXeMa IMOJIYYeHHs] CTEKJIOM3AeNui (KpaTkas XapaKTepUCTHKa KaxJ0H CTauu).
Bbuomarepuansl Ha OCHOBE CTEKIa, OOJACTH COCTAaBOB, CHOCOOBI MOJMY4YeHHUS M (U3UKO-XUMHUECKUE
cBoiictBa. Kpucramnuueckue gocdarbl Kaipliys, X pacTBOPUMOCTb; OCHOBBI OMOAKTUBHOCTH MaTE€pHAaJIOB,
cogepxanux ¢pocharsl KaablKs, METOIbI OLICHKH U 00JacTH puMeHeHus. CpaBHUTENbHAS XapaKTepUCTUKA
MaTepuaioB JJisi KOCTHOIO 3HIONPOTE3UPOBAHUS HAa OCHOBE CTEKJa (IUIOTHBIE M MOPUCTHIE, MOKPBITHSA,
I'PaHyJIbl, KOMIIO3UTBI)
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7.3. buomaTepuansl Ha OCHOBE KEPAMUKH

Kakue marepmanbl Ha3plBalOT KepamuyeckKMMU. CTpyKTypa KepaMHUKU. THUIOBas TEXHOJOTHYECKas
cxema mojy4deHus: kepaMuku. OCHOBHbIE METOJbI MPUTOTOBJICHUS MOPOIIKOB, MOATOTOBKH (HOPMOBOUYHBIX
macc, (opMOBaHMS, CYIIKH W OOXHra 3aroTroBok. bumomHepTHas kepamuka. KopyHmoBas kepamuka u
obnactu ee mpumeHeHus B MemuiuHe. Kepamuueckue cycraBbl. Kepamuueckue ckanbnenu. [leunm ans
U3rOTOBIICHUS 3YOHBIX MpOTEe30B. buoakTWBHAs Kepamuka Ha OCHOBE (ocdaroB kampius. IlnornHas
KepamHKa, MopHucTas Kepamuka, rpanysibl. CriocoObl mosyueHus: oTHOW kepaMuKku. CrocoObl oTy4YeHus
IIOPUCTONW BBICOKOIIPOHHULIAEMOM KepaMUKH. MeTonbl MOoiy4deHHsl MOpoumKkoB rugapokcuanatuta (['A).
Huarpamma cocrosinus CaO-P20s. Teepabie pactBopbl Ha ocHoBe ['A. Bunbl kepamuku u3 ['A u o6iacTu ux
NPUMEHEHUS B MEIUIIHE.

7.4. Kansruii-pocharupie 6norementsl (KDBIL)

CocraB u cpoiictBa ¢ocdaroB kampiust B cucreme Ca(OH)2-H3POs-H2O (mpo ruapokcuamatur —
COBCEM HEMHOro). Meronsl cHHTe3a OCHOBHBIX (ocdaroB kampims. Kiaccuduxamms KOBILI.
Teopernueckre OCHOBBI TBEPACHHUS BOKYIMMX Kommno3uiuid. Mexanusm TtBepaeHuss KDBII. Crocobsl
nonmyueHuss u cocraBel K®BIl. CgoiictBa K®BL[. Honnoe wmomudummpoBanne KODBI[. CrnocoOsr
peryaupoBanusi cTpykTypbl TBepactomero KOBLl. Biusnue coctaBa u ctpyktypsl 3atBepaeniiero KOBI]
Ha CKOpOCTh pe3opomuu. Metost u oomactu npumenenust KOBII.

7.5. buomarepuansl Ha OCHOBE yriiepoza

[Tonyyenne MUPOTUTUYECKOTO Yriaepoda W W3ACIUS W3 HETO I YCTPOMCTB, KOHTAKTUPYIOIIUX C
KpoBbl0. Ero cBoiicTBa. Marepualibl Ha OCHOBE YTIJIEPOJHBIX HAaHOTPYOOK. MeToAbl MOTy4eHHs, OCHOBHbBIE
CBOMCTBA.

4 O0beM yueOHOH THCHMILINHBI

Cemectp ‘
Bcero
B yueGHoi paGoTs! 2 cemecTp 3 cemecTp
3E Axan. 3E Axa 3E Axag.
q. . 9. 9.
OO011ast TpyA0€MKOCTh AUCIUILIMHBI 8 288 2 72 5 180
KonrakTHas paboTa — ayAuTOpPHbIE 425 | 153 1,42 51 | 2.83 102
3aHATHS:
Jlexumu 1,42 51 0,47 17 | 0,95 34
[TpakTaeckue 3anastas (I13) 2,83 102 0,95 34 1,89 68
CamocrosiTeibHas padora 2,75 99 0.58 21 | 217 78
KonTakTHas camocTosTeNbHas paboTa 0,2 0,2
CamocTosITenbHOE U3yUYeHUE pa3iesioB | 2,75 08,8 0.58 208 2.17 78
JUCITUTLIAHBI
KonTakTHas pabora — 1 04 04
IPOMEKYTOUHAs aTTeCTallus ’ ’
IToaroToBka K 3K3aMeHy 356 356
By MTOroBOro KOHTpoOJIA: 3aver JK3aMeH
Beero Cemectp \
Br1 yaeGHOH paboTs! 2 ceMecTp 3 cemecTp
3E Axkan. 3E Axkan. 3E Axkan.
9. q. q.
OO611ast TPYA0EMKOCTh AUCHUIINHBI 8 216 2 54 5 135
KonTakTHast paboTa — ayAuTOpPHBbIE 425 | 11475 | 1.42 | 38.25 | 2.83 | 765
3aHATHSA:
Jlexumu 142 | 3825 | 0,47 | 1275 | 0,95 | 255
[TpakTaeckue 3austas (I13) 2,83 76,5 095 | 255 | 1,89 51
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CamocTosiTe1bHasi paboTa 2,75 | 7425 | 058 | 15,65 | 2.17 | 58,6
KoHTakTHas camocTosaTeNnbHas paboTa 0,15 0,15
CamocTosTenbHOe U3y4eHue pa3nenos | 2,75 741 0.58 155 2.17 58.6
JUCIUILIMHBI

KonTakTHas pabora — 1 03 03
MIPOMEKYTOYHAs aTTeCTaIUs ’ ’
[ToaroroBka Kk sK3aMeHy 26.7 26.7
Bua uToroBoro KOHTpoJIA: 3auer IK3aMeH

AHHOTaNUsA padoyei NPOrpaMMbl JUCUUILIIHMHbBI
«®Pu3nKa BLICOKOMOJIEKYISIPHBIX COeIUHEHNI B TEXHOJIOTUH O0MOMATEPHATIOB»

1 Heap AUCHMILVIMHBI — OBJIAJICHUE OOYYAIOMMMUCS KOMIICTECHIIMSMH W YIITYOJICHHBIMH 3HAaHUSMHU B
o0jacTH (PU3HMKHU MOJIMMEPOB M HMCCIICIOBAaHUS OCOOCHHOCTEH (DPM3MUECKUX CBOHCTB MaKPOMOJIEKYJISIPHBIX
CHCTEM.

2 B pe3yabrare n3ydyeHus THCHUIIHHBI 00yYAOIIHIICS TOJIKEH:

Obnadams clenyoOUMA KOMIIETCHIIUAMU U HHAMKatopamu ux poctmwkenus: [1K-1.1; TIK-1.2; I[TK-1.3; T1K-
3.1; IIK-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.

3namo:

o OCHOBHEBIE TIOHSITHSI, HCIIOJIb3yeMbIE B (PH3UKE MOJIMMEPOB IS XapaKTEPUCTHKU CTPOCHUS,
CTPYKTYpPBHI H CBOHCTB MOJIMMEPOB;
o OCOOCHHOCTH BIIMSIHMSL CTPOSHHS U MOJEKYJISPHO-MAacCOBBIX XapaKTEPUCTHK Ha
¢u3nveckre CBOMCTBA MOJIUMEPOB;
o METO/ABI YCTAHOBJICHHS CTPOEHHUS U CBOWCTB IOJMMEPOB, a TaKXKE WX MOJIEKYISIPHO-
MacCCOBBIX XapaKTEPHUCTHK.

Ymemy:
® [Ipe/ICKa3bIBaTh OCHOBHBIE CBOMCTBA TIOJIMMEPOB HAa OCHOBE U3BECTHON MOJICKYJISIPHON
CTPYKTYPBI;
® OTIPE/IEISATh B3aUMOCBSI3b CBOICTB PACTBOPOB MOJIMMEPOB C UX MOJIEKYJISIPHO-MACCOBBIMH
XapaKTepUCTHKaMH;
® IICTI0JIb30BaTh MHCTPYMEHTAIbHbBIE METO bl aHAIM3a [Vl XapaKTEePUCTUKU CTPYKTYPbI U CBOWCTB
MIOJIIMEPOB;
e paboTaTh ¢ IUTEpaTypoi B 00JaCTH (PU3MKU MTOJIUMEPOB.

Bnaoemw:

® COBPEMEHHBIMHU TNPE/ICTABICHUSAMH B 001aCTH (DU3UKU aMOPHBIX M KPUCTAIUTMYECKUX (Da30BBbIX
COCTOSIHMI MOJIMMEPOB;
® TeOpuel METOIOB, JIEKAIIUX B OCHOBE TECTUPOBAHUS CBOWCTB MOJIMMEPOB;
® TEOpUEH METOOB, JIEKAIINX B OCHOBE OIPENEIECHHS MOJIEKYISIPHO-MACCOBBIX XapaKTEPUCTHUK
MOJINMEPOB.
3 Kpartkoe conep:kanue JMCIHIITHHbI
Paznen 1. F'n6kocTh MaKpoMoJIeKy.JI

1.1. MonekynsipHOE CTPOCHHUE TTOJMMEPOB U OCOOCHHOCTH MX (PU3UIECKUX CBOWCTB

MonekynsipHoe CTpO€HHE TIOJUMEpPOB: TMOHATHE KOHQUTypallMd U KOH-popMaluud B
NPUIOKEHUHU K MaKpOMOJIEKyJiaM, MEpBUYHAsl, BTOPUYHAs W TPETHUYHAS CTPYKTypa IOJUMEPOB.
[IpuamHpl, 00yciaBIMBaIOME THOKOCTh IEMHBIX MaKpOMOJIeKyJsl. PaBHOBecHast (TepMOAMHAMUYECKAs)
FHIOKOCTh MaKpOMOJIEKYJI M O0JacTH €€ NMPUMEHEHHs, MOHSATHE O CTAaTUCTHYECKOM CETMEHTE (CEerMEHT

Kyna).

1.2. OneHka THOKOCTH MaKPOMOJIEK YT
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Pa3smep cerMeHTa, cpenHEKBAaIpPaTUYHOE PACCTOSHUE MEXKIY KOHLAMHU IIENH, paauyCc HHEPLMH,
NEPCUCTEHTHAs AJIMHA Lenu. ' MOKOCTh XKEeCTKOIEMHbIX MakpoMmosekyld. Kunerndeckas (MexaHu4eckast)
rHOKOCTh MaKpPOMOJIEKYJ, 3JIaCTOMEpbl M TOJHMEpHble cTekia. KHHEeTHYecKuil CerMeHT U €ero
3aBUCUMOCTb OT CKOPOCTM MEXaHHYECKOro BO3JeicTBHA. PeakcallMOHHBIE SBIEHHS B IOJHMMEpPax,
BHYTPEHHSS BSI3KOCTh, IOHITHE O MEXAHUUYECKOM CETMEHTE.

Paznen 2. IlonmMepHble Tesia: aMopgHoe M KPUCTAUIMYECKOE COCTOSIHHE MOJIMMEPOB

2.1. Buapl monmuMepoB U UX (PU3NUECKUX COCTOSHUMA

MHuoroo6pa3ue BHIOB MOJUMEPOB U MPOSIBJICHUN UX CBOMCTB OCHOBAaHO Ha IIEMHON MPHUPOJE UX
MakpoMoJieKya. TepMoriacTuuHble NOJUMEPBI, Kay4YyKH, BOJOKHA — PE3yJIbTAaT BIMSHUSA UX XUMHUUYECKOU
CTPYKTYPHl U (PU3UYECKOTrO COCTOSTHHS. | 'MOKOLIETHbIE M KECTKOIEIHBIE MOIUMEPhI, TPEXMEPHBIE CETKH.
[Tonumepsl U30IATOPBl U NMPOBOJHUKHU. DJIEKTPOHHBIE M MAarHUTHBIE CBOMCTBA MOJMMEPOB C CHUCTEMOU
CONPSIKECHHBIX IBOMHBIX CBS3EH.

2.2. OcoGeHHOCTH aMOP(PHOTO U KPUCTAIUTMYECKOTO COCTOSHHS IMHEHHBIX MOJIMMEPOB

I'noOynsipHble KpucCTaibl MOHOAMCIEPCHBIX MOJMMEPOB. llpocTpaHcTBeHHass opraHu3anus u
CTEPEOPETYISIPHOCTh JIMHENHBIX MAKpPOMOJIEKYJ KaK OCHOBHOE YCJIOBUE KPHUCTAJUIM3ALMU MOJUMEPOB.
Bo3HUKHOBEHHE TEPBUYHBIX KOPOTKMX M JJIUHHBIX HUTEBUIHBIX Jameneld (MUKpopuOpuiLI),
00pa3oBaHUE MIACTHHYATHIX MOHOKPUCTAILIIOB U CPEPOIUTOB.

2.3. CreneHn KPUCTATNIMYHOCTHU ITOJIUMEPOB U MCTOJAbI €€ OIIPCACIICHHUA

VpaBuenne ABpamu. IlomumepHble KpPUCTAIIIMTBI C IOJHOCTBIO BBITAHYTBIMU  ILIETSIMU.
OcCo0eHHOCTH MEXaHWYECKHMX CBOWCTB KPHUCTALIMYECKUX IMOJUMEPOB. Me3oMOpGHBIE COCTOSHHS
HHU3KOMOJICKYJISIDHBIX ~ BEIECTB, JKMIKHE M IUIACTUYECKHE KPHCTAUIbl. Me30TeHHbIe TpYyNIbl B
MaKpOMOJIeKyJax. JINOTpOIHbIE KUKHE KPUCTAIIIBI BRICOKOMOJICKYIISIPHBIX COSIMHEHUH, TEOPETUUECKUI
aHamM3 W JUarpaMMbl COCTOSHUH. TepMOTpOmHBIE KHIKHE KPUCTAJUIBI BBICOKOMOJIEKYJISPHBIX
coennHEeHNH. JKUIKOKPUCTANINYECKHE MOJIMMEPhl ¢ ME30T€HHBIMH TPYNIIaMH B OCHOBHOH M OOKOBBIX
MOJUMEPHBIX LEMsX.

Pa3nen 3. PestakcaliluoHHBIE COCTOSIHHS IOJIMMEPOB
3.1. Crexsnoo0Opa3HOe COCTOSHUS MOTMMEPOB

dusnueckue MeToAbl M HH(opManus mojydaemas HpU H3YYeHUU (Ha30BBIX MEPEXoJ0B
BTOpPOro poaa B aMopdHBIX mnonuMmepax. [Ipupoma cTekno00pa3HOTO COCTOSHHUS B IOJUMEpAX.
CtpykTypa MakpoMOJIEKydl U o00JacTH TeMIlepaTypHBIX IIEpEeXoJ0B M3 CTEKJI000pa3HOro B
BBICOKO3JIACTUYECKOE COCTOSHHUE. TemmepaTypa CTEKJIOBAaHHS U €€ 3aBHCUMOCTh OT TEMIIEpPaTypHOTO
pexxuma oxjaxJeHus. PaboTocmocoOHOCTh MONIMMEPOB B CTEKIOOOPAa3HOM COCTOSHUH, TeMIleparypa
XPYIKOCTH.

3.2. BrICOKODRIIaCTHYECKOE COCTOSHUE IMOJINMECPOB

[Ipuunnbl, oO0yciaBiMBalOlMe MPOSBIECHUE BBICOKOAJACTUYECKUX CBOWMCTB B IMOJUMeEpax.
TepMmoanHamMuueckuid aHaiu3 BBICOKO3NACTHUYHOCTU (Dropu) M uIeanbHbIH BBICOKO3JIACTHUYECKUI
nonumep. Ilpupona penakCauMOHHBIX SBJICHUH B BBICOKONOJHMMEPAX, YIPYroe IOCIEAEHCTBUE U
rucrepe3uc. MexXaHMYEeCKHE MOJECIIH, YYUTBHIBAIOIIUE IIPOSBICHUE BBICOKOIIACTUYECKUX CBOMCTB B
MOJIUMEPAX.

3.3. Bs3ko-Tekyuee cOCTOSIHUE MTOJIMMEPOB
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Bsi3ko-Tekyuee COCTOSHHME IIOJMMEPOB M MHOTYPOBHEBBII MEXaHMU3M TEUYEHMsI pacIlIaBOB
MOJIUMEPOB. MeXxaHuueckre M BSI3KOCTHBIE CBOMCTBA TEKy4YMX MOJIUMEPHBIX cucTteM. OcoOGeHHOCTH
TEUYEHMS HAIOJHEHHBIX OJIUMEPHBIX CHUCTEM.

Paznen 4. PacTtBopbl mosimmMepoB
4.1. CpoilicTBa pacTBOPOB MOJIMMEPOB KaK TEPMOJIUHAMUUECKH PABHOBECHBIX CUCTEM

TepmonuHamMuKa pacTBOPOB MOJUMEPOB: U3MEHEHUE DHTAJIbIUHU U SHTPOIHH IPHU MEepexojie
nojuMepa B pPacTBOP, HEUJCAIHLHOCTh PACTBOPOB IMOJUMEPOB, KPUTUUECKUE TEMIIEPATypbl CMEIICHUS
noysuMmepa u pactsoputens. Kimaccuueckast Teopust pactBopoB noiaumepoB dnopu - Xarrunca. Bropoi
BUPUAJIbHBIA KO3 (GUIIMEHT U ero CBsA3b CO CBOOOIHON sHepruei. Xopoliue, mioxue u -pacTBOPUTEIH.

4.2. OTKJIOHEHHS OT KJIACCUYECKOM TEOPUH PacTBOPOB

HenpuMeHMMOCTh KJIACCHMYECKOH TEOpHUHM K OIMCAaHUIO CBOWCTB pa30aBlIEHHBIX pacTBOPOB
nonuMepoB. TIoHsATHE HCKIIIOUEHHOTO 00beMa M ero cBsi3b ¢ "HaOyxanueM" u "cxaTueM' HOJMMEPHBIX
KJIyOKOB B pacTBOpax.

4.3. ®a30Bble paBHOBECHUS B pacTBOpax MOJIUMEPOB

BnusHue JKecTKOCTM  MakpoMOJEKyl Ha Ipolecc pasaeneHus (a3, BO3HHUKHOBEHHUE
KUJIKOKPUCTAITMYECKON OPTaHU3alMi MAaKPOMOJIEKYI.

Pa3znes 5. MeToasbl ucc/ieJ0BAaHUSI BBICOKOMOJIEKYJISPHBIX COeIMHEHH I
51 MeTOI[I)I onpeaeneHHs{ CpGI{He‘-II/ICJIOBI)IX nu CpeI[HCBGCOBI)IX MOJICKyJI?IpHI)IX Macc

ITo xoHLEeBbIM TpynnaM (xumudeckuit ananuz, UK-, IMP); no jaHHBIM OCMOTHYECKOT'O aBJICHUS;
[0 M3MEHEHUIO TeMIepaTypbl KuUneHus (30yJIMOCKONus) M KpUCTAUIM3aLMKU (KPUOCKOIIMS) PacTBOPOB.
OnpenesieHre MOJEKYJISIPHOTO Beca HAa OCHOBE ypaBHEHMs Mapka-XayBuHKa. BblunciieHne cermeHra
Kyna, BTOporo BupHanbHOro Ko3(ppuuueHTa M mapameTpa B3auMOJIECHCTBHS IMOJIUMEP-PACTBOPUTEID.
CseTopaccessHHE B pacTBOpax MOJUMMEPOB U €ro NPUMEHEHHUE Ul ONPEACIICHUS MOJIEKYJSPHBIX BECOB.
Omnpenenenre BTOPOTO BUPUATIBHOTO KOA(G(GUIIMEHTA B CPETHET0 pajryca HHepIuH Kiyoka. Ananuz MMP
U OIpeNlesIeHUs] MOJIEKYJISIpHOro Beca nosumepoB. IIpuHuun u Bo3MoxkHocTH Merona. I[loiaumepHsie
CETKH M OIPENIEIICHHE UX MMapaMeTPOB M0 HAOyXaHUIO0 U MEXaHUYECKHM CBOMCTBAM.

5.2. Ompenenenrie CTENEHH KPUCTALIMYHOCTH TOJIMMEPOB, TEMIIEPAaTypbl IUIABICHUS W TEMIIEpaTyphl
CTEKJIOBaHMS

HuddepeHManbHbii  TepMUUECKUH  aHanmu3, JudpdepeHnnanbHas —CKaHUPYIOas —KaJIOpUMETpHS,
PEHTIeHOBCKUI aHanmM3. TepMOMEXaHMYECKUE MCIbITaHUS MOJIMMEPOB, WJIATOMETpHs, aauadaTHyecKast
CKaHMPYIOLIasi KATTOPUMETPUSL.

Pasznen 6. CTpyKTypHBIH aHAJIN3 NI0JIMMEPOB
UK - crieKTpaibHbIi aHAIM3 MOIMMEPOB, 0cOOeHHOCTH SIMP-criekTpocKOnuu MOJIMMEpPOB B pacTBOpax U

TBepIoi (aze. PEHTTeHOCTPYKTYpHBIN U peHTIeHO(a30BbIi aHAIN3 TOJTMMEPOB.
4 O0beM yueOHOH TUCHMILINHBI

Bcero Cemectp ‘
. 2 cemecTp 3 cemectp
Bun yae6HO# paboThI A A A
3F Kan | ap Ka | ap Ka.
9. . 9. q.

OO611ast TPYA0EMKOCTh AUCHUIIMHBI 8 288 2 72 5 180
KonTakTHast paboTa — ayAuTOpPHBbIE 425 | 153 1,42 51 | 2.83 102
3aHATHS:
Jlexmun 1,42 51 0,47 17 0,95 34
[Tpaktuueckue 3austus (I13) 2,83 102 0,95 34 1,89 68
CamocrosiTejibHas padoTa 2,75 99 0.58 21 | 2.17 78
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KonTtakTHas camocTosiTenbHas pabota 0,2 0,2
CaMocTosATeIbHOE U3YUYCHHE Pa3aeiioB | 2,75 0.58 2.17
NUCHUIIINHEI 98,8 20,8 8
KoHnrtakTHas pabora — 1 0.4 0.4
NPOMEKYTOUHAsL aTTECTALINS ’ ’
[TonroroBka K SK3aMeHY 35.6 35.6
Bua uToroBoro KOHTpoOJIA: 3auer IK3aMeH
Cemectp ‘
B yue6Hoii paboTh Beero 2 ceMecTp 3 cemecTp
3 Axan. 3 Axan. 3E Axan.
q. q. q.
OO01mast TpPyA0€MKOCTh TUCIUTLITNHBI 8 216 2 94 B 135
KonTakTHasi pabora — ayIMmTOpHbIE 425 | 11475 | 1.42 | 38.25 | 2.83 | 765
3aHATHS:
Jlexiuu 142 | 3825 | 0,47 | 12,75 | 0,95 | 255
[TpakTraeckue 3anasitas (I13) 2,83 76,5 0,95 | 255 | 1,89 51
CamocrosiTesbHasi padoTa 2,75 | 74,25 0.58 | 15,65 | 2.17 | 58,6
KoHTakTHas camocTosTelbHas paboTa 0,15 0,15
CamocTosITebHOE U3y4YeHUE pa3iesioB | 2,75 741 0.58 155 2.17 58.6
TUCLAIUINHBL ! ' '
KonTakTHas pabora — 1 03 03
MIPOMEKYTOYHAS aTTECTAIIMS ' ’
[ToaroroBka Kk sK3aMeHy 26.7 26.7
By MTOroBOro KOHTpOJIA: 3auer JK3aMeH
5.4 IlpakTuka

AHHOTanus y4yeOHoil padoyeii nporpaMmmsl
«Y4eOHasi NPAKTHKA HAYYHO-HCCJIEN0BATENbCKAsA padoTa (Mo1y4eHue NepBUYHbIX HABBIKOB HAY4YHO-
HCCJIEI0BATENIbCKOH PadoThI)»
1 Heap npakTUKM — TMOJIydeHHE OOYYAIOLUIMMMCS MEPBUUYHBIX MPO(PECCHOHANBHBIX YMEHUH U HaBBIKOB
IIyTEM CaMOCTOSTEILHOTO TBOPYECKOTO BBIITOJIHEHUS 3a/1a4, IIOCTABJIICHHBIX POIPAaMMON MTPAKTHUKH.
2 B pesyabTaTe NpOXoKACHUS NPAKTHKH 00y4YAIOIIMICS TOJIKEeH:

Obradams CAeNYIOMAMEA KOMIETCHIIMSIMEA ¥ WHANKaTopamu ux jgoctkenus: OITK-1.1; OITK-1.2;
OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7

3nams:

— TOpSAJOK OpTaHM3alliH, TUIAHUPOBAHMSI, IPOBEICHUS U 00ECIIeUeHUsI HayYHO-HCCIIE10BaTENbCKIX
paboT ¢ UCIOJIB30BaHUEM COBPEMEHHBIX TEXHOJIOTUH;

— TMOpAJOK OpraHM3alluH, IUIAHUPOBAHMs, NpPOBEIEHUs U obecredeHuss oOpa3oBaTeIbHOMN
JESTENIbHOCTH 110 MPOPHIII0 U3ydaeMOi IpOrpaMMbl MarucTpaTyphl.

Ymems:

— OCYUIECTBJIATH NMOMCK, 0OpabOTKy M aHAIU3 HAyYHO-TEXHUYECKOH HMH(OpMaIM 1Mo MpoQuIIo
MPONJICHHON MPaKTUKH, B TOM YHUCIIE ¢ puMeHeHueM Internet-rexnomnoruii;

— UCHOJb30BaTh COBpEMEHHbIE MPHUOOPHI U METOAUKH MO MpOoQUII0 MpOrpaMMbl MarucTparypsl,
OpPraHU30BBIBATH MPOBEICHUE YKCIIEPUMEHTOB U UCTIBITAHUHN, TPOBOANUTH UX 00pabOTKY U aHATM3UPOBATH UX
pe3ybTaThl;

— BBINOJHATH MeJaroruyeckue (yHKINH, MPOBOIUTH MPAKTHUECKUE U J1a0OpaTOpPHBIE 3aHITHUS CO
CTYZICHYECKOH ayAUTOPHUEH MO0 BEHIOPAHHOMY HAIIPaBJICHUIO MIOATOTOBKH.

Bnaoemy:
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— CIIOCOOHOCTBIO U TOTOBHOCTBIO K MCCIIEJOBATENIBCKOM JEATEIBHOCTH MO MPOPUIII0 M3ydaeMoil
POTPaMMbl MAaruCTPaTypPhI;

— METOJOJIOTHYECKUMH  TOAXOJaMM K  OpPraHM3alUd  HAayYHO-UCCIICAOBATENLCKOM U
00pa30BaTeNIbHON JESTEIbHOCTH;

— CIIOCOOHOCTBIO Ha IPAKTHKE MHCIOJIb30BaThb YMEHHS W HaBbIKM B OpraHM3allid Hay4dHO-
MCCJIEIOBATEIbCKUX U IIPOEKTHBIX PaboT;

— HaBBIKaMU BBICTYIUJICHUH Tiepe/] yueOHOU ayIuTOpHUEi.

3 Kparkoe coaep:xanne NpaKTUKHU

[TpakTuka «YueOHas MpaKTUKA: MPAKTHKA MO MOJYYCHHIO NEPBUYHBIX NMPO(ECCHOHAIBHBIX YMEHUH U
HaBBIKOB» BKJIFOUACT 3Tallbl 03HAKOMJICHHSI C METOJIOJOTMYECKUMHU OCHOBAMHU U MPAKTUYECKOI'O OCBOCHMS
NPUEMOB OpraHU3alMM, IJIAHUPOBAHUS, NPOBENEHUS W 00eCneueHUs HayYHO-UCCIEI0BATEIbCKOW H
00pa30BaTEeNIbHOW  JAEATEIbHOCTH, O3HAaKOMJICHHS C  JESITEIbHOCTbIO  00pa30BaTENIbHBIX, Hay4HO-
UCCIIEIOBATEIbCKUX U MPOEKTHBIX OpPraHU3aluii 0 MPOQHITI0 H3y4aeMOi MPOrpaMMbl MaruCTPaTyphl.

KoHkpeTHOe copepikaHue MPAKTUKH ONpEeAEsseTcss UHIUBUAYAIbHBIM 3a/laHueM O0y4aroIlerocs c
y4€TOM MHTEPECOB U BO3MOXHOCTEH KadeIpbl MU OpraHu3aliy, I7ie OHa mpoBoauTcs. MHauBHayanbHOe
3aJjaHye pa3pabaThIBaeTCs MO NPOPHIII0 N3y4aeMOi IPOrpaMMbl MarkCTPATyphl ¢ YUETOM TEMbI BBIITYCKHOMN
KBaJTM(PHUKAIMOHHOM pabOoTHI.

«Y4eOHasi NpaKTUKA: MpaKTHKa [0 TMOJIYYEHHUIO IEPBUYHBIX NPOPECCHOHATbHBIX YMEHUH U
HaBBIKOB» BKJIIOYAET STalbl O3HAKOMJICHHS C MPHHOMIIAMH OPTaHW3allMd HAYYHBIX HCCIICAOBAHUHN H
yueOHO#l paboThl (pazfensl 1, 2) U 3Tan NPaKTHYECKOTO OCBOEHHS JIEATEIILHOCTH YUEHOT0-HCCiIe10BaTes
(pazmen 3).

Pazpnen 1. Beenenue — nenu u 3aauu npakTuky. OpraHu3aliMOHHO-METOIMYECKUE MEPOIIPUSTHUS.

Pasnen 2. 3HaKOMCTBO C oOpraHu3aldedl HayYHO-HCCIIEOBATEIBCKOW U  00pa3oBaTeIbHOM
NesTeabHOCTH. IIpuHIMIBI, TeXHOJIOrMH, (OPMBI M METOABI OPraHU3allMK HAay4YHO-HCCIIE0BATENIbCKON
NeSITeIPHOCTH Ha MPUMEpE OpTaHU3allui HAydYHOH paboThl Kadeaps! (MpodiieMHON 1TabopaTopuH, HAYIHOU
rpynnsl, neHtpa). IIpuHuunsl, TexHoOiOruM, (GOpMBI M METOJIbl OOYyYEHHUS CTYACHTOB Ha IpHUMEpe
OpraHu3anu yueOHoi paboTsl Kadenpol.

Paznen 3. BreimonHeHue uHAMBHAyanbHOro 3azaHus. COop, o0paboTka M CHUCTeMaTH3aLMs
uH(popmanmonHoro Martepuana. Odopmiienne ordera. JInuHOe ydacTrie OOYYAroOIIErocss B BBIMOJHCHUU
HaY4YHO-HUCCIIEJOBATENIbCKON paboThl Kaderpbl.

4 O0beM yueOHOIl NPAKTUKH

O0beM IMCUMIIHHBI
Bun yueoHoii padoThl Axan. | Actp.
3E
4. 4.
OO0mas TPy10eMKOCTh THCIIHILTHHBI 10 360 270
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 2.83 102 76,5
[Tpaktrueckue 3ausatus (113) 2.83 102 76.5
CamocrosiTesibHas padora 7.17 258 203,5
KonTtakTHas camocrositenpHas pabora 717 0.4 0.3
CamocTosiTenbHOE U3YUYEHHE Pa3/IeI0B JUCIUILIMHBI ] 257.6 | 203.2
Bua konTpoJs: 3adeT ¢ OLEHKOM
AHHOTanus padoyeil nporpammsl IIpon3BoacTBEHHAs NPAKTHKA: HAYYHO-UCC/IEI0BATEIbCKAS

padora

1 Ileanr mpakTUKH — GOPMUPOBAHNE HEOOXOIUMBIX KOMIICTCHIINA U WHIUKATOPOB MX JIOCTHIKCHUS
JUISL OCYIIECTBIICHUS HAYYHO-HCCIEIOBATEIBCKON MEeATENIBHOCTH MO HampaBieHuio noarotoBku 18.04.01
XuMu4ecKkasi TEXHOJIOTHsI, HAIPaBJICHHON Ha CO3/IaHue U Pa3pabOTKy HOBBIX TEOPETHUYCCKUX W MPHKIATHBIX
ACTIIeKTOB B O0JIACTH CHHTE3a MOJMMEPOB MEAMKO-OMOIIOTUYECKOTr0 Ha3zHAaYeHHs W (WIK) TONydeHUs
W31eJINH Ha X OCHOBE.

2 B pe3yabTaTe NPOX0o:KIeHUs NPAKTHKH 00yYAIOUIUIICH T0IKEH:

Obnadams CIeqyONIMMU KOMIIETEHIIUAMHA U UHANKaTopamu ux noctmxeHus: YK-1.1; YK-4.2; VK-
4.4; TIK-1.1; TIK-1.2; I1K-1.3; TIK-2.1; T1K-2.2; T1K-2.3; TIK-3.1; I1K-3.2; I1K-3.3; T1K-4.1; I1K-4.2; I1K-4.3;
ITK-5.1; IIK-5.2; TIK-5.3
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3HATh:
MOPSAOK  OpraHu3allvy, IUIAaHWPOBAaHUS, MPOBEACHUS HAyYHO-UCCIEAOBATEIbCKUX paboT ¢
UCIOJb30BAHUEM TIOCIEJHUX HAyYHO-TEXHUUYECKUX JOCTHKEHHMH B JaHHOM 0O0NacTH, a Takxke
YIPABJICHUS HAYYHO-UCCIIEI0BATEILCKONU PaboTOM;
TCOPCTUUCCKUC MMOJIOKCHUA, COBPCMCHHBIC TCHACHI U U HpOGJIeMBI B 00JIACTH CHHTE3a U MIPUMCHCHHA
IIOJIMMEPOB, B TOM UHUCIIE B MEJUKO-OMOJIOIMUECKOI0 Ha3HAUCHMS,
TpeOOBaHUs K IPEJCTABICHUIO PE3YIbTaTOB HAYYHOI'O UCCIIE0BAHMSI B BUJIE HAYYHOI'O OTYETa, CTaThU
WIH JIOKJIa/1a.

yMeTh:
CaMOCTOSITEJIBHO OCYIIECTBIISITh HAIIPABICHHBIM IMOUCK MNEPCHEKTHBHBIX HANpPABICHUH Hay4YHBIX
UCCIICIOBAaHMH, OOOCHOBBIBATh AKTYaJbHOCTb, TEOPETHYECKYI0O M MPAKTHYECKYIO 3HAYUMOCTb
po0JeMbl, MPOBOAUTH SKCIEPUMEHTAIbHBIE MCCIEIOBAHUSA, CAMOCTOSTENIBHO AaHAIU3UPOBATH U
HHTEPIPETUPOBATH IIOIYYEHHBIE PE3YIbTATEL,
OCYILIECTBIIATh TOUCK, OOpabOTKYy M aHajdu3 HAyYHO-TEXHHUYECKOW HWH(GOpMAIMHU IO MPOQPUIIO
BBINOJIHAEMON PabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUM;
paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU3OBHIBATh IPOBEIECHUE HKCIEPUMEHTOB U HUCIBITAaHUM,
MIPOBOJIUTH UX 00pabOTKY M aHAJIM3UPOBATH PE3YIIbTATHI;
pa3padarbIBaTh IUTAHBI U IPOTPAMMBI IPOBEICHUS] HAYUYHBIX HCCIIEJOBAHUH.

BJIA/I€Th:
METOAOJIOTHEH TPOBEICHHS HaAyYHO-UCCIIeI0BATEIbCKUX PadoT;
HaBBIKAMU TPOBEIEHUS CaMOCTOSTEIHHONH HAYYHO-HCCIIEIOBATENBCKONH pabOThl M BCECTOPOHHETO
aHaJIM3a MOJIyYE€HHBIX HayYHbIX PE3YyJIbTaTOB;
CIOCOOHOCTBIO pelllaTh OCTABIEHHBIE 33/1a4 U (HOPMYIUPOBATh UX, UCHOJIb3Ys. YMEHUS U HABBIKU B
OpTraHU3aIH HAyYHO-HCCIIEI0BATEIbCKUX M TEXHOJIOTHYECKUX padoT;
HAaBbIKAMM  KPUTHYECKOIO  AHAIM3a  HAYYHO-TEXHUYECKOW  JUTEepaTypbl ISl  KOPPEKTHOMU
MHTEPIpPETalUU PE3yJIbTaTOB IPOBEIEHHBIX HayYHO-UCCIE10BATEIbCKUX PAOOT.

3 KpaTkoe coaep:kanne NpakTHKH

Pazgen 1. Boi0op U akTyaau3anusi TeMbl HAYYHOI'0 HCCIeJOBAHUSA

Bri0op TeMBl HaydHO-MCCIIEIOBATENBCKOM pabOTHl M COCTaBICHHE €€ mporpammbl. OnpenencHue

3aJ1a4 Hay4YHO-HMCCIICI0BATEIbCKON paOOThI C MPHUBJICUCHUEM aHATN3a JIAHHBIX HAYYHOU JINTEpaTyphl. BeIOOp
METOJIOJIOTUN TIPOBEJCHHSI HAYIHO-MCCIIEA0BATEIHCKON paObOoThl. BEITIOMHEHNE MEPBUYHBIX YKCIIEPUMEHTOB
C IIeJIbI0 MTPOBEPKU OOIIEH KOHIISTIIUU PaOOTHI.

Pa3nen 2. Boimosinenue Hay‘lHO-I/ICCJ'Ie)IOBaTeJ'IbCKOﬁ paﬁoTI)I (3KCHepI/IMeHTaJII)Haﬂ paﬁoTa 41

HHTePHpeTAlus NOJy4YeHHbIX Pe3yJIbTATOB)

BoinonHenne Hay4HO-MCCIEAOBATEIbCKOM pabOThl € y4yeTOM €€ MporpaMMbl, LENIM U 3a]ad:

MMPOBEACHNUEC COOTBCTCTBYIOIHUX SKCIICPUMCHTOB, HHTCPIIPETALIUA MTOJTYUYCHHBIX PE3YJIbLTATOB.

Pa3nen 3. BbimosiHeHHe Hay4YHO-HCCJIEIOBATENIBCKONH PpPadoTsl (00001IeHHEe MOJyYeHHBIX

pe3yJbTaToB H (OPMYJTHPOBAHNE BHIBOI0B)

[IpoBenaeHne Hay4dHO-MUCCIEAOBATEIBLCKOM PabOTHI C Y4ETOM €€ MpOorpamMMbl, IeJed W 3aaad, st

JAOIMOJIHCHU PE3YJIbTATOB, ITOJTYYCHHBIX B pa3JICiic 2, O606IJ.I€HI/I$I u (I)OpMyJIHpOBaHI/IH BBIBOOB.

Pa3nea 4. OT4eT N0 HaAy4YHO-HCCJIEI0BaTeNbCKON padoTe
[TonroToBka oTueTa B YCTAaHOBJIEHHOW HAy4YHBIM PYKOBOJAUTENEM (opMe: JTOKIaja, Mpe3eHTaluH,

MUCBbMEHHOTO OTYETa M0 HayYHO-HCCIIeI0BaTeNIbcKOU padoTe.

4 O0beM NPAKTHKHU

B B actponom.
. B akanem.
Bunael yue6HOM paboThI 3a4ETHBIX yacax
gacax
eIMHUIIAX

Oo6masi TpyA0eMKOCTh JUCIHIJIHHBI M0 43 1548 1161
Y4eOHOMY IIAHY
AyIMTOpHBIC 3AHATHS: 18.9 680 510
KonrtakTHas paboTa ¢ mpenojaBareieM 18.9 680 510
CamocrositesbHas padora (CP): 23.1 832 624
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CaMocTosATEIbHOE OCBOECHUE 3HAHUI, YMEHUM 23.1 832 624
Y HaBBIKOB 110 niporpamme HUP
Bupa koHTpOJISi: 3a4eT ¢ OleHKOM 1 36 27
(1, 2, 3 cemecTphbl), IK3amMeH (4 cemecTp)
1 cemecTp
O01as TPy10€eMKOCTh B ceMecTpe 6 216 162
AyIUTOPHBIE 3aHATHS: 2,83 102 76,5
KoHTtakTHas paboTa ¢ npenojgaBaTeaemM 2,83 102 76,5
CamocrositesbHas padora (CP): 3,17 114 85,5
CamocTosiTeIbHOE OCBOCHHUE 3HAHUH, YMEHHM 3,17 114 85,5
Y HaBBIKOB 110 porpamme HHP
Bua KOHTpOJIA: 3a4eT / IK3aMeH 3a4der ¢ OLEHKOM
2 cemecTp
OO0mas TpyA0eMKOCTh B ceMecTpe 7 252
AYJIUTOPHBIE 3aHATHSI: 3,77 136 102
KonTakTHas paboTa ¢ mpernoaBaTesieM 3,77 136 102
CamocrositesibHas padora (CP): 3,23 116 87
CamocTosiTeTbHOE OCBOCHUE 3HAHUM, YMEHUIM 3,23 116 87
Y HaBBIKOB o nporpamme HUP
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4der ¢ OEHKOI
3 cemecTp
O01masi Tpy10eMKOCTh B ceMecTpe 9 324 243
AyIMTOpHBIE 3aAHATHS: 4,72 170 127,5
KoHTtakTHas paboTa ¢ npernogaBaTeaemM 4,72 170 1275
CamocrositesbHas padora (CP): 4,28 154 115,5
CamocTrosiTeIbHOE OCBOCHHUE 3HAHUM, YMEHUM 4,28 154 115,5
Y HaBBIKOB 110 nporpamme HHP
Bua KoHTpOJISA: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM
4 cemecTp
OO6mas TPy10eMKOCTh B CEMeCTpe 21 756 567
AyAUTOpPHBIE 3aHATHS: 7,55 272 204
KonTakTHas padoTta ¢ nmpenoaaBarenemM 7,55 272 204
CamocrositesbHas padora (CP): 12,45 448 336
CamocTosiTeTbHOE OCBOCHHUE 3HAHUHM, YMEHUIM 12,45 448 336
Y HaBBIKOB 110 iporpamme HMP
Buja kouTpoJisi: 3a4er / 3k3amMeH Ik3ameH (36)

5.5 TocyrapcTrBeHHAS UTOrOBAS ATTECTANMSA: BLIMOJHEHNE U 3AIIMTA BLINYCKHOM
KBAJNGUKANMOHHONI padoThl (MU Apyroe pacuupenue u3 coorsercresywinero ®rrocC BO)

1 Heap rocyrapcTBeHHONW HTOroBOH AaTTECTAMH: BbBINOJHEHHUS M 3alIUTHI BBIMYCKHOMI
KBAJIU(UKAIMOHHOH padoThl (WaM Apyroe pacmmpenue u3 coorBercrBywiero ®Ir'oC BO) —
BBISIBIIEHUE YPOBHS TEOPETUUECKOM M NPAKTHUUECKOW MOATOTOBIEHHOCTH BBITYCKHUKA BYy3a K BBITIOJIHEHUIO
npoeCCUOHATBHBIX 3aad M COOTBETCTBUA ero mnoaroroBku TpedoBanusm PI'OC BO mno HampaBieHuio
noarotoBku Ko 1 HaMMeHOBaHUe HANIPABJICHUS NOATOTOBKH.

2 B pe3yabTaTte NPOXO:KIEHUS] TOCYIAPCTBEHHOH HMTOroBOW AaTTeCTANMH: BBIMOJHEHUA U
3aIIMThI BBITYCKHON KBATH(UKALNMOHHOH padoThl (MM APYyroe pacliipeHne U3 COOTBETCTBYIOLIEIO
®I'OC BO) y cryzeHTra nposepsiercss CGOPMHPOBAHHHOCTH CJEAYIOIIUX KOMIIETCEHUMH, a TaKkKe
CJIeAYIOIIUX 3HAHMH, YMEHHHl M HaBBIKOB, II03BOJSIIOIIUX OLICHUTH CTeNEeHb TOTOBHOCTH
00y4aromuXxcH K AajbHel e npogeccuoHAJIbHOM 1eATeJILHOCTH.

BbIMyCKHUK, OCBOMBIIMIA NpPOrpaMMy  MarucTpaTypbl, JOJDKEH o0JanaTh  CIEAYIOUIMMHU
kommereHmmsivu: YK-1.1; VK-1.2; YK-1.3; VK-1.4; VK-1.5; YK-2.1; YK-2.2; VK-2.3; YK-2.4; YK-2.5;
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VK-2.6; VK-2.7; VK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3.5; VK-3.6; YK-3.7; VK-4.1; VK-4.2; VK-4.3; VK-

4.4; VK-5.1; YK-5.2; VK-5.3; VK-6.1; YK-6.2; YK-6.3; VK-6.4; YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-1.3;

OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6;

OIIK-2.7; OIIK-2.8; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8;

OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-3.10; OIIK-3.11; IIK-1.1; TIK-1.2; TIK-1.3; IIK-

2.1; [IK-2.2; TIK-2.3; T1K-3.1; I1K-3.2; [1K-3.3; [IK-4.1; 11K-4.2; I1K-4.3; I1K-5.1; [1K-5.2; [IK-5.3

3HaTh:

— MPUHLUUIBI U TOPAJOK IOCTAaHOBKM U (OPMYJIMPOBAHUS 337ad HAay4yHBIX MCCIIEOBAHUII HAa OCHOBE
PE3yJIbTaTOB MOUCKA, 00Pa0OTKH 1 aHAJIN3a HAyYHO-TEXHUYECKON HH(opMaLuy;

—  (pMBHKO-XMMHUYECKHUE OCHOBBI CHHTE3a IOJUMEPOB MEIUKO-OMOJIOTMYECKOTr0 Ha3HAYEHUs, METOIbI HX
UCCJIEJOBAaHMsI U HAIpaBJICHUs IPUMEHEHHUS;

— TpaBWia U HOPSIOK IMOJITOTOBKM HAYYHO-TEXHHYECKHMX OTYETOB, AaHAJMTHUYECKUX 0030pOB M CIIPABOK,
TpeOOBaHUsl K IPEACTaBICHHIO PE3YJIbTATOB IPOBEJEHHOIO MCCIIEAOBaHUS B BUJAE HAy4yHOIO OTYETa,
CTaThbU WM JI0KJIAJIa;

—  IpHEMBI 3aIIUThl UHTEJUIEKTYaJIbHON COOCTBEHHOCTH.

Ymern:

— pas3pabarbiBaTh HOBbIE TEXHUYECKHE M TEXHOJIOIMUYECKHE PELIEHUS Ha OCHOBE PE3yJIbTaTOB Hay4HBIX
HCCIICIOBAHHIA;

— co37aBaTb TEOPETUYECKHE MOJEIN TEXHOJIOIMYECKUX IPOLECCOB, IO3BOJSIOMUMX IPOrHO3HMPOBATH
TEXHOJIOTUYECKHE IapaMeTpbl, XapaKTEPUCTHKU almapaTypbl U CBONCTBA IIOJy4YaeMbIX BEIIECTB,
MaTepuaioB U U3/ENnH;

—  pa3pabarsiBaTh MPOTPAMMBI U BBITIOJIHATH HAYYHBIE UCCIEAOBAHMSA, 00pabOTKY U aHATIN3 UX Pe3yIbTaTOB,
(OpMyIUpPOBATH BHIBOABI U PEKOMEHIALINH;

—  KOOPAMHHUPOBATH PabOTHI IO COMPOBOKACHUIO PEATT3AINHU PE3YIbTaTOB pabOTHI B IPOU3BOJICTBE;

Baagern:

— METOAOJIOTMEH W METOJIMKON aHalu3a, CHUHTE3a M ONTUMM3AlMM IPOLIECCOB OOECIEUYEHUs KadecTBa
UCIIBITAaHUH, CepTUPUKALUU TPOAYKIIMU C IPUMEHEHUEM POOJIEMHO-OpPUEHTUPOBAHHBIX METO/IOB;

— HaBbIKaMH pabOTBl B KOJUICKTHBE, IUIAHUPOBAHUS M OpPraHM3aIlMM KOJUIGKTUBHBIX HAYYHBIX
HCCIICIOBAHMI;

—  CIIOCOOHOCTBIO PEIIaTh MOCTABJICHHBIC 3a/1a4M, UCIIONb3ys YMEHHS M HABBIKM B OpraHM3allid HAy4HO-
UCCJIEI0BATENbCKUX U TEXHOJIIOTHUECKUX paloT.

3 Kparkoe cogep:kaHHe rocy1apcTBeHHOWH HTOrOBOii aTTeCTAllMU: BbINMOJHEHUS] U 3aLUTHI
BBINIYCKHON KBAJM(HUKALNUOHHOH padoThl (WM apyroe pacmupenue u3 coorsercreywmero ®roC
BO)

I'ocynapcTBeHHass UTOroBas arrecranus: BellonHeHne, MOArOTOBKA K MPOLEAYPE 3aIUTHI U 3aIIUTa
BBIMYCKHON KBaJMM(UKALIMOHHOW paboThl MpoxoauT B 4 cemecTpe Ha 0a3e 3HAHWI, YMEHHIl M HaBBIKOB,
MIOJIyYEHHBIX CTYACHTAMHM IIPH M3y4EHUH AUCUUIUIMH HanpasieHus 18.04.01 Xumuyeckasi TeXHOJIOITHA U
POXOXKACHUS MTPAKTHK.

I'ocynapcTBeHHass UTOroBasi aTTECTAllMs: BBINOJIHEHUE M 3alllUTa BBIITYCKHOW KBaJU(UKAIIMOHHON
pabotel (wnu apyroe pacmupenue u3 coorBerctByromero ®I'OC BO) mpoBoautcs rocyaapcTBEHHOM
SK3aMEHALIMOHHON KOMUCCHUEH.

Kontponbs ypoBHA CHOPMHUPOBAHHOCTH KOMIETEHIIMKA OOy4YalOMMXCsS, NPUOOPETEHHBIX TMpU
ocsoeHnu OOII, ocymiecTBiseTCsl MyTeM HPOBENEHUS 3alUThl BBIMTYCKHON KBaTM(PHUKAIMOHHON pabOThI
(BKP) u npucBoeHus KBaTMPUKALUU «MarucTp.

4 O0beM rocyJapCcTBEHHOl HWTOIOBOHl AaTTeCTALIMM: BBINOJHEHHUS] M 3alMTbhl BbINYCKHOMH
KBaTU(UKAIUOHHON padoThl (WM Apyroe pacuupernue u3 coorsercrsyiomero ®I'OC BO)

IIporpamMma OTHOCHUTCS K 00s13aTeNbHON 4YacTH ydyeOHOro miaHa, Kk Omoky 3 «l'ocymapcTBeHHas
utoroBas arrecranus» (b3.01) u paccunrana Ha cocpelIOTOYCHHOE MPOXOoXkaeHue B 4 cemectpe (2 Kypc)
oOyuenus B oobeme 324 u (9 3ET). [Iporpamma npearnosiaraer, 4ro o0ydyarommecss UMEIOT TEOPETUYECKYIO
U MPaKTHYECKYI0 IOATOTOBKY B 00JacTM B 00JAaCTH XMMHMUYECKON TEXHOJIOTMH TOJIMMEpPOB MEAMKO-
OMOJIOTHYECKOT0 Ha3HAYCHHUSI.

Bun yueOHo# padoThI O0BbeM JUCHUIIINHBI
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3E Axkaa. | Acrp.
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTTTHHBI 9 324 243
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS:
[IpakTnueckue 3anstus (113)
CamocrosiTejibHas padoTa 9 324 243
KoHTtakTHas camocTosTenbHas pabota 9 0.67 0.5
CamocTosiTebHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 323.33 | 242.5
Bua kouTpoJs: 3ammura BKP

5.6 ®akyabTaTUBBI
AHHOTANuA
pa6oueii nporpaMmmel JucuumuinHabl «HayyHnas myOaunucTuKa

1. Heab JMCHUIUIMHBI — MOBBIIEHUE OOIIEH U peuyeBOi KylbTyphl CHELHAIUCTA, CIIOCOOHOTIO
peanu30BBIBaTh CBOM KOMMYHHUKATUBHBIE NMOTPEOHOCTH B COBPEMEHHOM OOIIECTBE Ha OCHOBE NMPHHIIUIIOB
3¢ (eKTUBHOIO OOLIEHUs, KOMMYHHUKAaTUBHOHN 11€1€COO0PAa3HOCTH, YBaKEHUS K JIPYTUM JIIOAAM, a TaKxKe
CIOCOOHOTO TPUMEHSTh COBPEMEHHBIE KOMMYHHUKATHBHBIE TEXHOJOTHWH, B TOM YHCIIE Ha WHOCTPAHHOM
A3bIKE, JUIS aKaJIeMUYECKOTr0 U MPO(heCcCHOHAIBHOTO B3aUMOICHCTBHSI.

2. B pe3yabTare n3y4yeHusi JMCHUILUIMHBI 00y4aloUMiics M0 MPOrpaMMe MarucTpaTypsbl
JOJIKEH 001a0amsb CIEIYIOIUMHI KOMIIETCHIIMSIMU M HHIUKaTopamu ux goctkenus: YK-4 ( YK-
4.1; YK-4.2; YK-4.3).
3namo:

— CYILHOCTh HaY4YHOH NMyOJIMIHUCTHKY, €€ poJib B JOPMUPOBAHUU PEUEBOM KYJIbTYpHI;

— pa3iau4Me YCTHOM M MMCbMEHHON HAay4yHOU peuu;

— KOMITO3UIIMOHHBIE U CTUIIMCTUYECKHE OCOOEHHOCTH HayYHOI'O M HayYHO-IIOIMYJIIPHOI'O TEKCTA;

— IIpaBUJia CO3/1aHMS IMCbMEHHBIX U YCTHBIX )KaHPOB HAYYHOT'O CTHJISA PEYH;

— IIpaBuJIa Y6C)K)I€HI/I$I OIIIIOHCHTA B HaquOﬁ JAUCKYCCHHU.
Ymemn:

— pa3nu4arh TEKCThl COOCTBEHHO-HAYYHOI'O U HAyYHO-MTOMYJISIPHOTO MOJACTHIIEH peyl;
— Jlenath 0TOOp SI3BIKOBBIX CPENCTB JUId oOecrnieueHHs Y3PPEeKTUBHON KOMMYHUKAIMK B MPo(eccHoHaNbHOM
cpene;
— TpaHc(hOpMUPOBaTh HAYyUYHYIO HH(POPMAILIMIO U3 TUCbMEHHON (POPMBI B YCTHYIO, U3 COOCTBEHHO HAYYHOTO
U3JI0’KEHUS B HAYYHO-TIOIYJISIPHOE;
— MHMCaTh HAYYHYIO CTAaThlO, PELIEH3UIO M aHAIUTUYECKUE 0030phI;

— BI)ICTyrIaTI) C JOKJIagaMH, BECTHU HaquBIG I[I/ICKYCCI/II/I.
Bnaoemws:

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

— HaBBIKAMH TIOJITOTOBKM HAYYHBIX MYyOJUKAIIMN U aHATTMTUYECKUX 0030pOB ¢ 0OOCHOBAHHBIMH BBIBOJIAMH U
PEKOMEHIallUsIMU;

— METOJIMKAMU MEXKJIUYHOCTHOTO W JEJIOBOTO OOINEHHMS Ha PYCCKOM SI3BIKE C MPUMEHEHHEM SI3BIKOBBIX
dbopM, CpeAcTB U COBPEMEHHBIX KOMMYHUKATUBHBIX TEXHOJIOTUH.

3. Kparkoe comepxxanue Q1 CUUIITTHHbBI

Paszoen 1. /lunzeucmuxa nayunozo mekcma.

1.1. CymiHocTh HAYYHOM MYOJMIMCTUKH, €€ POJIb B OPMUPOBAHUHN PEUCBOM KYJIBTYPHI OYIYIIETO
cnenuanucra. PedeBas KyiabTypa ClIEIMaINCTa, TUIBI PEUYEBOM KYJIBTYphI. /[Be TOUKM 3peHMsI Ha Ha3BaHHE
muctuminiel «Hayunas nmy6nunuctuka». M3 uctopun craHoBiieHus: HaydHoit Mbiciu B Poccun. Hayka u
ocobasi poiib Hay4YHOH KOMMYHUKaIK. OnpeneneHne MOHIATUs «ITyOIuIcTUKay. McTopust myOIMIUCTHKY.
B3aumoBBIrOJTHOE  COTPYIHMYECTBO HAyku M myonuunuctukd. Hayka kak cpepa  co3fgaHus |
(YHKLIMOHUPOBAHUS HAyYHBIX IMyOJIMKAIMK B HAYYHBIX U3aHUSAX U Macc-Meaua.
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1.2. Tekcr kak peuyeBoe NpoM3BeAeHHe, eAMHHMIA o0meHusi. OnpenencHUe TEKCTa U BUABI
uHpopmauuu B Tekcre. CTUIMCTUKA TEKCTOB KaK BO3MOXKHOCTb CO37aBaTh TEKCThl Jyumie. CrocoOsl
oOecreyeHns LETbHOCTH U CBSI3aHHOCTH TEKCTAa: BUABI TPAMMATHYECKOW CBS3HM NMPEAJIOKEHUH, CBS3b IO
CMBICITy. 3aKOH JABMKEHMsI MBICIM Ha YPOBHE Pa3HbIX COCTaBHBIX 4acTeil Tekcra (ab3all, (parMeHrt, riasa,
4YacTh, 3aKOHYEHHOE TMpou3BeJeHHEe). THIbI TEKCTOB MO (PYHKIMOHAIBHO-CMBICIIOBOMY HAa3HAYCHHIO
(OKECTKOTO» U «THOKOro» crnocoboB mnocTpoeHus. CrnocoObl JIOTMYECKOro HU3JI0XKEHUsT HH(popMaluu
(MHIyKTUBHBIA, JENYKTUBHBIN, aHajorusi, cryneHdarelif). IlepBuuHble M BTOPUYHBIE  TEKCTHI.
Heo6xonumMocThs cOOI0JEHHS HOPM JIMTEPATYPHOTO S3bIKA IIPU COCTABICHUM TEKCTA.

1.3. HayuHblifi CTHJIb peuyd B CHCTeMe PYCCKOro JIMTEPATYpPHOro si3bika. MHoroobOpasue
SI3BIKOBBIX CPEACTB AJis epenayn nudopmarn. OTOO0p S3BIKOBBIX CPENCTB A oOecredeHus P eKTHBHON
KOMMYHHKAIlUM B OIPENEICHHONW pedeBOW cuTyauud. (DyHKIMOHAIBHBIE CTHIU JIUTEPATypHOTO sA3BIKA
(Hay4yHBIH, OpHUIIMATBHO-EIOBON, MyOmuuucTHIecKuii). OCOOEHHOCTH HAyYHOTO CTHUJIS peyH, crenupuka
WCIIOJB30BAaHUSl DJIEMEHTOB pAa3JIUYHBIX SA3BIKOBBIX YPOBHEH B Hay4yHOW peud. JIMHrBHCTHYECKHE
0COOEHHOCTH HAYYHOTO CTHJIS peun (JIEKCHKO-CIIOBOOOpa30BaTeNbHAS XapaKTEPUCTHKA, CTaHIAPTHOCTD
MOP(OJIOrMH, TOYHOCTh M OOOOIIEHHOCTh I'PaMMATHYECKUX KOHCTPYKLUH), CHElHUaIbHbIE IpPUEMbl U
peueBble HOPMBI HAy4YHBIX pabOT pa3HBIX >KaHPOB. I'pamMMaTHuecKue NpueMbl OOECIeYeHHS SCHOCTHU
Hay4HOTO cTWIA. JKaHphl MUCbMEHHON M YCTHOW HAy4YHOU peyH.

1.4. OcobeHHOCTH YCTHOI U MMCbMEHHON pe4yH. JIOTHKO-TMHIBUCTHYECKHE OCOOEHHOCTH HAayYHBIX
TEKCTOB U UX aHAJMTUKO-CHUHTETHYECKas nepepaboTka. Jlekcuueckue Mapkepsl — HIOMOLHUKY B HAlIMCAaHUU
ctatbi. HerepmMuHOIOrnueckre cTraHgapTU3UpOBaHHbIE €UHUIIBL. [lepeuncienye TUIIMYHBIX OLIMOOK IpH
COCTaBJICHUM IHMCbMEHHOI'O HAy4YHOTO TeKcTa (3HaueHHe CJoBa U JIEKCHYECKas COYeTaeMOCTb,
3aMMCTBOBAaHHE B COBPEMEHHOM HAy4YHOM peuM; Cilydad HApyLIEeHUs TpaMMAaTUYECKHUX HOpPM: IpaBuia
LUTUPOBAaHUS, TpPYAHbIE CiIyd4ad yHoTpeOJeHHs NPEeAsoroB, BBOJAHBIX KOHCTpykuuif). IIpaBuia
TpaHchopManuy Hay9HOH WH(OPMAIIMK U3 YCTHOTO TEKCTA B MUCbMEHHBIN 1 HA000POT.

1.5. IloaroroBka HAY4YHO-NMOMYJSIPHOIO TEeKCTAa: KOMIIO3UIMOHHBIE M  CTHJIMCTHYECKUE
0COOEHHOCTH, THUIIMYHBIE OMIMOKU. 3aBHCHMOCTH BBIOOpA SI3BIKOBBIX CPEACTB M CTPYKTYpPBI TEKCTa OT
neneBoil ayauropuu. Ilonmynspusanus CIOKHOIO HAyYHOTO 3HAHMs («HAYYIOI») U OCHOBHBIE CIIOCOOBI
nojauu Hay4yHo-nonyspHoi undopmanuu B CMU: razersl, xypHaisl, TOJl, HayuyHbsle cTeHa-anbl HA TB,
KaHasbl Ha Y outube Paano, noakacTel, OHIalH-KOMMEHTHPOBAHUS COOBITHH, TEKCTHI, MJUTIOCTPALIUH, BUJIEO-
U aynuodailiibl, THIIEPCChUIKU Ha Apyrue ucToyHuku B MHTepHere. KOMIO3UIIMOHHBIE U CTUIIMCTHYECKUE
0COOEHHOCTH HAay4HO-IIOMYJIIPHOIO TEKCTA, TUIHYHbIC OLIMOKH MpHU ero cocraBieHUU. OCHOBHBIE JKaHPBI
HAyYHO-TIOMYJISIPHBIX TEKCTOB: HOBOCTb, PENOPTAX, HHTEPBbIO, KOJIOHKH, ITPECC-PENIN3bl U MOCTHI B OJI0rax.
PexomeHaum no CTpyKTYpUpPOBaHUIO MH(OPMAIUH (3ar0JI0BOK, JIHJI, IUTATa, KOHIIOBKA).

Pa3zoen 2. Ilpasuna noozomosKku nucbMeHHOU HAYYHOU PAdOmMbL.

2.1. ’Kanpsl Hay4yHoro ctuias peuu. OOIas XapaKTEpPUCTHKA KAHPOBBIX IOJCUCTEM HAYyYHOTO
CTWJIA peuu. SI3bIKOBBIE MapaMeTpbl, pa3Myarollfe *aHpbl Hay4YHOH peun (cxema/Mojienb MOCTPOEHMS,
00BbEM TEKCTa, IPUCYTCTBUE aBTOPA B TEKCTE, YBEPEHHOCTh U3JIOKEHUS, COOTHOLIEHNE Pe3yIbTaTOB M X0/
UCCJIEJIOBAHMSI, CJIOXHOCTh $3bIKa, pa3BOpauMBaHHE BO BpeMeHH). llpaBuia Kommpeccuu HaydHOU
MH(OPMALIMU: BbIJICJIEHUE KIIIOUEBBIX CIIOB M MPEATIOKEHUH, oOpa3ens paboThl HAJl CO3/JaHMEM BTOPUYHBIX
TEKCTOB Pa3HOM CTENEHU KOMIIPECCHH: BbIIEJICHUE TJIaBHOW MH(POpPMAIUH, BbIJICIEHNUE TOATEM, CYOIOATEM.
Buasl xommpeccun HayyHoOro Ttekcra. Te3uchl Kak cnenu@uyeckuil skaHp HaydHoro crtuid. [IpaBuia
COCTaBJIEHUS U OQOPMIIEHHS] MHTErpajlbHOro KoHcmekra. CocTaBieHUE aHHOTAIMM pa3HbIX BUAOB. Bumiel
pedeparoB, CTpyKTypa U cojaepikaHue pedepara, KIUIIe, MCIOIb3yeMble IPU COCTABICHUM pedeparos.
Pabora mo cocraBnenuto pedepara-od3opa. PeuensupoBanue. CTpykTypa perneHzuu. Mojenb THUIIOBOM
peueH3uu. OueHoyHast yacTh pereH3un. Crnenupuka cCoCTaBIeHHs aHAIUTHYECKOro 0030pa.

2.2. IlpaBuia HanMcaHusi HAYYHOH cTaTbM. TEeXHOJIOTHS MOATOTOBKM HAYYHBIX ITYOJMKAIIMA:
MOJrOTOBUTENILHBIN 3TaM (IJIaH HaAy4YHOW MyOJIMKAIMK); OCHOBHOM 3Tall (IOCTaHOBKA MPOOJIEMBbl, TUIIOTE3A,
TeopeTuieckoe 000CHOBAaHME, HKCIIEPUMEHTAaJIbHAsl 4acTh, Pe3yJIbTaThl UCCIIEJOBAHMS); 3aKIOUUTEIbHBIN
9Tan (BBIBOJABI M TMEPCIEKTUBHI HccienoBaHus). OOIMe peKOMEeHAaluu JIs MOATOTOBKH MyOJIMKaLUU
CTaTb Ha UWHOCTPaHHOM S3bIKe. BapHaHTBl TEKCTOBOrO MPEJCTaBICHUS HAayYHbIX pPE3yJIbTaTOB
(MoHOrpadus, COOpHUK HAyYHBIX TPYJAOB, MaTepHajbl KOH(EPEHINH, PENPUHT, TE3UCHI JOKIA 0B, HAyYHas
craths). CrpykTypa HayuyHoi ctathbu. Odopmienue HayuyHou mnyOnukamumu. [IpaBunma odopmieHus
OTJENBHBIX YacTell TekcToBoro marepuana (odopmieHue Oubnmorpaduu, CHOCOK, COKpAIlIEHUE CJIOB,
TEKCTOBOrO O(OpMIIEHHsI TaOIMIl U PUCYHKOB, cxeM). TpebOoBaHMsS K aBTOPCKMM TEKCTaM OpHUIHHAA.
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Amnanu3 onyOJIMKOBaHHBIX CTaTel comckaTeneil ydeHoil crerneHu. COOTBETCTBHE TEMATUKH CTaThH HAYYHOU
crenuanbHocTH. Hayunas HoBu3Ha. llenmp m mraH coOcTBeHHOM myOnukaruu. OmpeneneHue Mecta
ony0OnukoBanusi. PazpaboTka rutaHa-mpocriekTa MyONMKaluu ¢ OINpeesieHueM IIeNd, 3ajad, HOBH3HBI U
MPAKTUYECKON 3HAYUMOCTU. AHAIM3 KYPHAJIOB JJI ONPe/IeIeHHs] MecTa IMyOJIUKallUU: BBIBICHUE SACPHBIX
XKYpHaJOB, 3aKk0H bpendopna, nuaekc uuTupoBanus Xupiia.

Pazoen 3. Kynomypa nayunoit MoHo102u1ecKkoii u Ouaio2uiecKoil peuu.

3.1. IlpaBuiia MOATOTOBKH HAYYHOro AOKJIaga. OTIMYMUTEIbHBIE OCOOCHHOCTH 3BYYallCH pedH.
3aKOHBI COBPEMEHHOI PUTOPUKHU. TpeOoBaHUS K MOATOTOBKE MYOJIMYHOTO BBHICTYIUICHHS B 3aBUCHUMOCTH OT
Henu BbICTyIuieHus. JKaHphl HAy4yHOW YCTHOM MOHOJIOTHMYecKOoW (MH(OpPMAlMOHHOW peyH): COOOIleHuE,
pedepaTuBHOE COOOIICHUE, JISKIUs, JOKIaA. Pa3HOBUIHOCTH TOKIAI0B, 00BEM U COOIIOACHHUE periiaMeHTa.
Oranbl MOATOTOBKM HAyYHBIX JOKJIAA0B (BBIOOp TeMbl, MOAOOP MaTepuasoB, IUIAH BBICTYIUICHHUA, paboTa
HaJ TEKCTOM, O(opMJIeHHE MAaTepuaioB JJsl YCTHOTO MpPEICTABICHHS, MOATOTOBKAa K BBICTYIUICHHIO).
OcHoBHbIE OLIMOKK MpPH HANMHMCAHWUU JOKJIAJOB HAa HayuHyl KoH(pepeHuuto. [IpaBuiia BBICTYIICHHH C
Ipe3eHTaIMel Ha 3aliTe KBaTH(PUKAIIMOHHBIX PAa0OT M HAYYHBIX KOH(PEPEHIHUIX.

3.2. OcHOoBHbIe TPeOOBaHMS K BeAECHUI0O HAYYHOU JUCKYyccHMH. JKaHpbl AUMAIOrMYecKOd YCTHOM
HAY4YHOH peun: npecc-KOH(pEepeHIHs KaK OJUH W3 CIIOCOOOB MONydeHHs WH(popMalnuu, HaydHas Oecena,
HayyHas auckyccusi. OCOOCHHOCTH aKaJAeMH4YecKOro 3Tukera. O mpupoje MOUIMHHOTO (IIPOTYyKTHBHOTO)
cnopa. Kynprypa crnopa/auckyccuu: oOmpeAeNieHHe IpeaMeTa  CIopa, IOBEIEHHE IOJIEMHUCTOB,
YBa)XXHUTEIbHOE OTHOIIIEHHE K ommoHeHTy. [IpaBuna yOexxeHus OnmoHeHTa: yOeKIeHHe U apryMeHTalus,
OCHOBHBIE BU/Ibl apTyMEHTOB, CTPYKTYpa JOKa3aTeIbCTBA, MOJIEMUUECKUE IIPUEMBI, HCKYCCTBO OTBEYaTh Ha
BOIIpOChbl. OCHOBHBIE CTPAaTErMM M TAKTUKHU BEJIEHUSA HAy4yHbIX AMCKyccuil. [loaroroBka k AHMCKyccHHM U
pedeBoe NOBEIEHUE KaXA0I0 yYaCTHHUKA.

4. O0beM yueOHOi TMCHUIJIMHBI

Buo yueonoii pabomut Qbwem aucnunIHHEL
3E Axan. 4. Actp. u.
O0masi TPya0eMKOCTh JUCHMIUIMHBI 10 Y4eOHOMY 3 108 81
IUIAHY
KonraktHas pa6ora (KP): 0,94 34,2 25,5
Jlextuu (JIek) 0,47 17 12,75
[TpakTrueckue 3austus (I13) 0,47 17 12,75
CamocrosiTesannasi padora (CP): 2,06 73,8 55,5
CamocTosTenpbHOE H3YUCHUE PA3/ISIIOB IUCIHILIIHBI 73,8 55,35
2,06
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
Buja kourpoJs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«HayuyHasi myOJIMIIHCTHKA)

1. Heap OMCUMIUIMHBI — TIOBBIIMICHHE OOINEH W PEUYEeBOM KYIbTYpPHl CHEIUAIUCTA, CIIOCOOHOTO
peann30BbIBaTh CBOM KOMMYHHUKATHBHbBIE MOTPEOHOCTH B COBPEMEHHOM OOIIECTBE HAa OCHOBE
NpUHIMIIOB 3 (EKTUBHOrO OOLICHUS,, KOMMYHUKAaTUBHOM 11€7€CO00pa3HOCTH, YBaXKEHUS K
JPYTUM JIIOJISIM, A TAK)KE CIIOCOOHOT0 IPUMEHSTh COBPEMEHHbIE KOMMYHUKATHBHBIE TEXHOJIOTHH,
B TOM 4HCII€ Ha MWHOCTPAHHOM S3bIKE, JUI1 AaKaJEeMHUYECKOro U MpodeccrnoHaTbHOTO
B3aUMOJICHCTBUS.

2. B pe3yibTaTe H3yyeHUs JMCHUILIMHBI 00yYaOUIMiics MO MPOrpaMMe MarucTpaTypbl

AOJIZKEH 001a0amp CIEAYIOIIMMU KOMIIETEHIIMAMHU U UHAMKaTopaMu ux noctmxenus: YK-4.1; VK-

4.2; YK-4.3

3namp:

— CYUIHOCTh HayYHO! MyOJUIMCTUKH, €€ POJib B POPMUPOBAHUU PEUEBON KYIbTYPHI;

— pa3au4Me YCTHOM U MMCbMEHHON HAyYHOU peuu;

— KOMIIO3UIIMOHHBIE U CTHJIMCTUYECKHE OCOOEHHOCTH HAyYHOT'O U HAyYHO-TIOMYJISPHOTO TEKCTA;
— IIpaBuUJjia CO3/1aHMS ITMCbMEHHBIX U YCTHBIX KaHPOB HAYYHOI'O CTUJIS PEUU;
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— MpaBWJia YOXKACHHUS ONMOHEHTA B HAYYHOH TUCKYCCHH.
Ymemn:

— pa3iauyaTh TEKCThl COOCTBEHHO-HAYYHOTO M HAYYHO-TIOMYJISIPHOTO MOJCTHIICH peuwu;

— Jlenath 0TOOp SI3BIKOBBIX CPEACTB Ul o0ecrneueHus Y3PPEKTUBHON KOMMYHUKAIMK B NPo(eccuoHanbHOM
cpene;

— TpaHc(hOpMUPOBaTh HAY4YHYIO HH(GOPMALMIO U3 TUCbMEHHONW (OPMBI B YCTHYIO, U3 COOCTBEHHO HAY4YHOT'O
U3JI0’)KEHUS B HAYYHO-TIOIIYJISIPHOE;

— MMCaTh HAYYHYIO CTAaThIO, PELIEH3UIO U aHAIUTUYECKUE 0030pbl;

— BBICTYINATh € JOKJIaJJaMH, BECTU HayYHbIE JUCKYCCHU.

Bnaoemos:

— npuéMaMu paboThl C COBPEMEHHOIN Hay4yHOU JINTEpaTypoH JUisl Mpo(eCCHOHAIBHOIO caMo0o0pa30BaHus U
BEJICHUSI HAYYHO-HCCIIEA0BATENbCKON pabOThI;

— HaBBIKaMH MOATOTOBKY HAYYHBIX IyOJIMKALUN U aHATUTUYECKUX 0030pOB ¢ 000CHOBAaHHBIMH BBIBOJIAMH U
PEKOMEHAALUSIMY;

— METOJIMKaMU MEXJIMYHOCTHOTO U JI€JIOBOr0 OOIIEHUS Ha PYCCKOM S3bIKE€ C IPHUMEHEHHUEM SI3bIKOBBIX
¢dbopMm, CpPeICTB U COBPEMEHHBIX KOMMYHUKATUBHBIX TEXHOJIOTHH.

3. Kpartkoe cogep:xanue JTUCUMILIIHMHbBI

Pazoen 1. /lunzeucmuxa HayuHo2o mexkcma.

1.1. CymHocTh HAY4YHOH MyOJIMIMCTHKH, €€ POJb B (POPMUPOBAHUU PEUEBON KYJIbTYphl OyayILero
cnenuanucra. PedeBas KyiabTypa ClieLMaINCTa, TUIIBI PEYEBOM KYJIbTYpbl. J[Be TOUKM 3peHUs Ha Ha3BaHUE
mucuuiuiveel «Hayunas nyomunuctuka». M3 uctopun craHoBieHus HaydHoM mbiciu B Poccuu. Hayka u
oco0ast posIb Hay4YHOW KOMMYHUKaIuu. OnpeneneHue MoHATUs «ITyOIUITUCTHKay. VIcTopus myOauIuCTUKH.
B3auMoBBIrOZIHOE  COTPpYIHMYECTBO Hayku M nyonuuucTukd. Hayka kak cpega  co3jaHus |
(YHKIIMOHMPOBAHUSI HAYUHBIX TyOIMKAUI B HAYYHBIX U3/IaHUAX U Macc-Meaua.

1.2. Tekcr kak pedeBoe Npou3BeleHHe, eqUHHMUA o0meHHs. OnpeaciieHUEe TEKCTa U BHUJBI
uHpopMmanuu B Tekcrte. CTUIMCTHKAa TEKCTOB KaK BO3MOXKHOCTH CO37aBaTh TEKCTHI Jiydmie. CrocoObl
o0ecrieyeHns LEINbHOCTH U CBS3aHHOCTH TEKCTAa: BUJABI TPAMMATHYECKOM CBSI3M NMPEATIOKEHUH, CBS3b IO
CMBICTY. 3aKOH JBMKEHHS MBICIIM HAa YPOBHE Pa3HbIX COCTaBHBIX YacTeil TekcTa (ab3al, (parmMeHT, riasa,
4acTh, 3aKOHYEHHOE Ipou3BeJeHHEe). THIlbl TEKCTOB MO (PYHKUMOHAIbHO-CMBICIIOBOMY HAa3HAYCHHIO
(OKECTKOTO» U «THOKOro» crnocoboB mocTpoeHus. CrocoObl JOTHYECKOTO W3JOXKEHHS WH(GOpMAuu
(MHOYKTUBHBIA, JEAYKTUBHBIA, aHalorus, cryneH4arslil). [lepBuUuHBIE UM  BTOPUYHBIE  TEKCTBHI.
HeobOxonumMocTs cobit01eHNsT HOPM JIMTEPATYpPHOTO SI3bIKA MPU COCTABICHUH TEKCTA.

1.3. HayuHblii CcTHJIb pe4yd B CHCTeMe PYCCKOI0 JHTEPATypPHOro si3bika. MHoroobpasue
A3BIKOBBIX CPEACTB JUIs nepeaaun nHpopmaunu. OTOOp SI3BIKOBBIX CPEACTB AJis oOecredeHust 3P PeKTUBHOM
KOMMYHHKAIIUM B OIPENEICHHONW pedeBOoH curyanuu. DyHKIUOHAIBHBIE CTUIN JUTEPATYpHOTO S3bIKA
(Hay4HbIH, oQUIMaATBHO-/1E10BOM, MyOnuuucTuyeckuit). OCOOEHHOCTH HAYYHOIO CTWJIS peud, crenuduxa
WCIIOJIB30BAaHUSl DJIEMEHTOB pA3JIUYHBIX S3BIKOBBIX YPOBHEH B Hay4yHOW peud. JIMHrBHCTHYECKHE
OCOOEHHOCTH HAy4yHOTO CTWJISI peud (JIEKCHUKO-CIIOBOOOpa3oBaTeibHasl XapaKTEpUCTHKA, CTaHAAPTHOCTH
MOP$OJIOTHH, TOYHOCTh M OOOOIIEHHOCTh I'PaMMATHYECKUX KOHCTPYKLUH), CHEelHaIbHbIE NpPUEMBl U
pedeBble HOPMbI Hay4YHBIX pPAa0OT pa3HBIX JKaHPOB. ['paMMaruyeckue HpUEMbl OOECHEeYeHHUs SICHOCTH
Hay4yHOro cTwisl. YKaHpbl TUCbMEHHON U YCTHOW HAyYHOU pEUn.

1.4. OcobeHHOCTH YCTHOI U MMCbMEHHON pe4yH. JIOTHKO-TMHIBUCTHYECKHE OCOOEHHOCTH HAayYHBIX
TEKCTOB U UX aHAJMTUKO-CHUHTETHYeCKas rnepepaboTka. Jlekcuueckne Mapkepsl — HOMOITHUKY B HAITMCAaHUU
cTatbi. HerepmMuHoOIOrnuecke cTraHIapTU3UpOBaHHbIE eqUHUIBL. [lepeuncienre TUMUYHBIX OMIMOOK IpU
COCTaBJICHMM IHMCbMEHHOIO HAy4YHOTO TeKcTa (3HaueHHe CJoBa U JIEKCHYECKas COYeTaeMOoCTb,
3aMMCTBOBAaHHE B COBPEMEHHOM HAy4YHOW peuM; Cilydad HapyLIIEeHUS TpaMMaTUYECKHUX HOpPM: IpaBuia
IUTUPOBAaHUS, TPYAHbIE CiIy4ad yHNoTpeOJeHHs NPEJIOroB, BBOAHBIX KOHCTpyKuuii). IlpaBuia
TpaHcpopMali HaydHOH HHPOPMAIK U3 YCTHOTO TEKCTa B MUCbMEHHBIN 1 HA000POT.

1.5. IloaroroBka HAY4YHO-MOMYJSIPHOTO TeKCTAa: KOMIIO3UIIMOHHBIE M  CTHJIMCTHYECKUE
O0COOCHHOCTH, THUIHYHbIE OLIMOKH. 3aBUCHUMOCTh BBIOOpAa SI3BIKOBBIX CPEICTB M CTPYKTYPbl TEKCTa OT
neneBoil ayauropuu. Ilomynspusanus CIOXKHOTO HAyYyHOrO 3HAHMS («HAYYIIOM») U OCHOBHBIE CIIOCOOBI
nojauu Hay4dHo-nomnyspHoi uadopmaruu B CMU: razersl, xypHansl, TOJl, HayuHbie cTeHa-anbl HA TB,
KaHasbl Ha Youtube Paano, nmoakacTel, OHIaiH-KOMMEHTHPOBAHHUS COOBITHH, TEKCTHI, MJUTIOCTPALIUH, BUJIEO-
U aynuodailyibl, THIIEPCCHUIKU Ha Apyrue ucToyHuku B MHTepHere. KOMNO3UIIMOHHBIE U CTUIIUCTHYECKHE
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0COOEHHOCTH HAYYHO-TIOMYJIIPHOTO TEKCTa, TUIMHYHBIC OLIMOKH MPH ero coctaBieHUU. OCHOBHBIEC JKaHPHI
HAyYHO-TIOMYJISIPHBIX TEKCTOB: HOBOCTb, PEMOPTAXK, HHTEPBbIO, KOJIOHKH, ITPECC-PENIU3bI U MOCTHI B OJIOrax.
PexomeHamum no CTpyKTYpUpPOBaHUIO HH(OPMAITUH (3ar0JIOBOK, JIH]I, LIUTATa, KOHIIOBKA).

Pazoen 2. Ilpasuna no02omoeku nucbmMeHHOll HAYYHOU PadOmbl.

2.1. ’Kanpsl Hay4yHoro ctuis peuyd. OOmas XapaKTEPUCTHKA KAHPOBBIX IOJCHUCTEM HAYyYHOTO
CTWIA peuu. SI3bIKOBBIE MapaMeTpbl, pa3IMyaloulie XaHpPbl HAy4YHOH peud (cxema/Mojienb MOCTPOCHHS,
00BEM TEKCTa, IPUCYTCTBUE aBTOPA B TEKCTE, YBEPEHHOCTb M3JI0KEHUS, COOTHOILIEHUE PE3YJIbTATOB U X0/1a
UCCIIEIOBAHMsSI, CJIOXHOCTh $3bIKa, pa3BOpayMBaHHe BO BpeMmeHH). llpaBuna Kommpeccuu Hay4dHOH
uH(pOpMallMU: BbIJCICHUE KIIOYEBBIX CJIOB U MPEIJIOKEHUN, oOpasell paboThl HaJl CO3aHUEM BTOPHYHBIX
TEKCTOB Pa3HOW CTENEHW KOMIIPECCHH: BBIJCJICHHE ITABHOM MH(OPMAIIUH, BBIACTICHUE MTOJITEM, CYOIIOITEM.
Bunel kommpeccun Hay4HOro TekcTa. Te3uchl Kak creuuduyeckuil sxaHp HayyHoro crtuiis. [IpaBuna
cocTaBlieHUs] U O(hOPMIICHHS MHTErPAIBbHOrO KOHCIeKTa. CocTaBleHHWE aHHOTAIUKM pa3sHBIX BUAOB. Buibl
pedeparoB, CTPYKTypa U coaepkaHue pedepara, KiHIle, HCIOIb3yeMble MPU COCTaBICHHH pedepaTos.
Pabora mo cocraBinenuto pedepara-oo63opa. PenenszupoBanme. CTpykTypa pereH3uu. Mojenib THIOBOH
penien3un. OneHo4Has 4acThb perieH3uu. Crnenuduka cocTaBIeHUs aHATUTHYECKOro 0030pa.

2.2. llpaBui1a HANMUCAHUS HAY4YHOH cTATbU. TEXHOJOTHA MOATOTOBKH HAYYHBIX ITYOJIMKAIIHIA:
MOJrOTOBUTEIIbHBIN ATamn (IJ1aH Hay4YHOU MyOJIMKaIluu); OCHOBHOM 3Tan (IoCcTaHOBKA MPoOJIeMbl, TUIIOTE3a,
TEOpeTU4YeCKoe 000CHOBAHME, HKCIIEPUMEHTAJIbHAsl YacTh, PE3yJIbTaThl UCCIIEJOBAHMS); 3aKIFOUUTEIbHBIN
9Tan (BBIBOJABI M TMEPCIEKTUBBI HccienoBaHus). OOIue peKoMeHAaluu Jis MOAIOTOBKH IyOJIMKaLuu
CTaTb Ha UWHOCTPAaHHOM s3bIKe. BapuaHTBl TEKCTOBOIO NPEJCTaBICHUS HAyYHBIX pPE3YyJIbTaTOB
(MoHOTpadusi, COOPHUK HAYYHBIX TPYIOB, MaTepHalbl KOH(GEPEHIIUN, PEIPUHT, TE3UCHI JOKJIA0B, HAyYHAas
cratbsi). Crpykrypa Hay4dHou crarbu. OdopmieHue HayyHoW myOnumkanuu. [IpaBwia odopmiieHus
OTJICNbHBIX YacTe TekcToBoro marepuana (odopmieHue Oubnuorpaduu, CHOCOK, COKpallleHHE CIIOB,
TEKCTOBOTO O(opMIIeHHSI TaOIMII W PUCYHKOB, cxem). TpeOoBaHHMS K aBTOPCKHUM TEKCTaM OpHTHHAJIA.
AHanu3 onyOJIMKOBaHHBIX CTaTel couckaresneil yueHoil creneHd. COOTBETCTBUE TEMATHKU CTAThU HAYYHOM
cnenuanbHocTH. Hayunas HoBu3Ha. llenp m mman coOctBeHHOW nyOnmkanuu. OmnpenencHUe Mecra
omyonukoBaHus. Pa3paboTka miaHa-TpoCHeKTa MyOJUKallMKd C OMNpEeJesIeHHeM IeNd, 3a/1ay, HOBU3HBI U
IIPAKTUYECKON 3HAYUMOCTU. AHAIM3 KYPHAJIOB I ONPEEICHHs MeCTa MyOJUKalUU: BbISIBICHUE SIAEPHBIX
KypHaJIOB, 3aK0H bpendopaa, nuaekc nutupoBanus Xupiia.

Pa3zoen 3. Kynomypa nayunoii MOHO102U4ECKOU U OUATI02ZUYECKOU PeYl.

3.1. [IpaBuia MOArOTOBKHM HAY4YHOro J0KJaga. OTIMYUTENbHbIE OCOOCHHOCTU 3BYYalled peyH.
3aKOHBI COBPEMEHHOI pUTOPUKHU. TpeOoBaHMUS K MOATOTOBKE MYOJINYHOTO BHICTYIUIEHUS B 3aBUCUMOCTH OT
nenu BbICTyIUIeHHs. JKaHpbl HaydyHOW YCTHOH MOHOJIOTMYECKON (MH(POPMAIMOHHOW peuM): cOoOoOIeHHe,
pedepaTtuBHOE coobIIeHHE, IEKITHS, JoKIaa. Pa3HOBUIHOCTH JOKIIAI0B, 00bEM U COOJIIOICHHE PETiaMeHTa.
Oransl MOATOTOBKM HAay4YHBIX JOKJIAJ0B (BBIOOp Te€MBbI, MOAOOpP MaTepUanoB, IJIaH BBICTYIUIEHUs, paboTa
HaJ TEKCTOM, O(QOpMJIEHHE MaTepuajoB Ui YCTHOIO NPEICTaBJICHHS, MOJATOTOBKAa K BBICTYIUIEHHUIO).
OcHOBHBIE OLIMOKM IMPHM HANUCAHUHU JIOKJIAJ0B Ha Hay4yHyl KoH(epeHuuio. [IpaBuia BBICTYIUIEHUH C
Ipe3eHTalMel Ha 3aluTe KBaTM(UKAIIMOHHBIX padOT U HAyYHBIX KOHPEPEHLUSAX.

3.2. OcHOBHBIC¢ TpPeOOBaHHMS K BEJCHUI0 HAYYHOH NUCKYCCHHM. JKaHpBI TMalOrMyeckoy yCTHOU
HayyHOW peuM: mpecc-KOH(PEpeHLMs Kak OJWH W3 CHOCOOOB IMOJydeHUs MHpOpMalUM, HaydHas Oecena,
Hay4Has jauckyccus. OcobeHHOCTH akaneMuueckoro stukera. O mpupoae MOUIMHHOTO (TIPOJYKTUBHOTO)
cnopa. Kynprypa cnopa/muckyccuu: —ompezeneHue IpeAMeTa  Clopa, IOBEACHHE IOJEMHCTOB,
YBKUTEIBHOE OTHOIIEHUE K ONMOHEHTY. [IpaBuia yOexaeHus ONmoHeHTa: yOexkIeHHe M apryMeHTalus,
OCHOBHBIE BU/Ibl apTyMEHTOB, CTPYKTYpPa JA0Ka3aTeNbCTBA, MIOJIEMUYECKUE MPUEMBI, HICKYCCTBO OTBEYATh Ha
BONpOoChl. OCHOBHBIE CTPAaTETMM M TAKTUKU BEJAECHMs HayyHbIX AUCKyccuid. IloAaroroBka k IucKyccuM U
pedeBoe NMoBeIeHNE KaXA0ro y4acTHUKA.

4. O6beM yueOHOi TMCHHIJINHBI

O0beM TUCHUIINHBI

B -
uo yuedHoiIl padomol 3E Axan, d. Actp. u.

O0masi TPyA0eMKOCTh [IHCHMIUIMHBI 10 Yy4eOHOMY 3 108 81
MJIAHY
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KonTaktHas padora (KP): 0,94 34,2 25,5

Jlexumnm (Jlek) 0,47 17 12,75

[Tpaktuueckue 3anstus (113) 0,47 17 12,75

CamocrositesbHas padora (CP): 2,06 73,8 55,5

CamocTosTenpbHOe U3YUYCHUE PA3/IesIOB TUCIHUIUIMHEI 73,8 55,35
2,06

KoHTakTHas camocTrosiTelibHas paboTa 0,2 0,15

Bua koHTpoJs: 3auér

6. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3ALIUU ITPOI'PAMMbBI MATUCTPATYPBI

6.1 Odmecucremublie TpedoBanus K peaausauuu OOIIl marucrparypsbl

Dopmynupoeku  coomeemcmeyiom @DPIOC BO, npumenumenvsno K 00pazoeamenvHoll
opeanu3ayuu u 00pazo0eamenbHoll nPoOZpamme.

YHHUBEpPCHUTET pacrojiaraeT Ha MpaBe COOCTBEHHOCTH MM MHOM 3aKOHHOM OCHOBAaHMH MaTEpUAIbHO-
TEXHUUYECKUM OOecCIeueHneM 00pa30BaTeIbHON NEATEIbHOCTH (IIOMEIIEHUSIMU U 000pyIOBaHUEM) JUIS
peanmmzanuu OOII MarucTpaTypsl.

YHuBepcUTeT pacroiaraeT Ha npaBe COOCTBEHHOCTH HJIM HHOM 3aKOHHOM OCHOBAaHHMU MaTepHaIbHO-
TEXHUYECKUM OOECIICUeHUEM O00pa30BaTEeIIbHONW ACATENBHOCTH (TIOMEIICHUSIMA U OOOpYAOBAHUEM) IS
peanu3zalud NporpaMMmbl  Maructparypsl mo broky 1 «/Juctummmnsl  (Moxgynu)» u  brmoky 3
«["ocymapcTBeHHAs UTOTOBas ATTECTALUS» B COOTBETCTBUH C YUCOHBIM IIJIAHOM.

Kaxnpiii oOyvaromuiics B TEUYeHHE BCEro mepuoaa oO0ydeHHs oOecrnedyrBaeTcs HHAWBHUIYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K O3JIEKTPOHHOH HH(OPMarMoHHO-00pa30BaTeNbHON Cpelie YHHBEPCHTETA.
DOnekTpoHHass  HMHQOPMAIIMOHHO-OOpa3zoBaTeNbHasg  cpeda  o0OecrnevyrBaeT  BO3MOXKHOCTH  JIOCTYIa
o0yyJaromerocsi u3 Jito00OH TOYKH, B KOTOPOH MMEETCsl TOCTYI K WH(POPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHOM
cet «HTEpHET», KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAaK U BHE €€.

DOnexkrpoHHast HHGOpPMaIOHHO-00pa30BaTeNlbHAs Cpella YHUBEPCUTETA 00SCIICYHBACT:

— JIOCTYIl K y4eOHBIM IJIaHaMm, pabodyuM MporpaMMmaM IJUCIHHUIUIMH (MOJIyJei), MPaKTHK, 3JIEKTPOHHBIM
y4eOHBIM HM3IAaHUSAM W AJIEKTPOHHBIM 00pa30BATENbHBIM pECypcaM, YKa3aHHBIM B pabO4MX MpOrpaMMax
JTUCIUILINAH (MOZYJe), IPaKTHK;

— (hopMHUpPOBAHKE AIIEKTPOHHOTO MOPTHOINO 00YUAIOIIErocs, B TOM YHCJIE COXpAaHEHHE ero padoT M OLIEHOK
3a 3T pabOTHI;

— (ukcanuio xoma 00pazoBaTEIHLHOTO MPOIIECca, PE3YIHTATOB MPOMEKYTOYHOH aTTECTAIlMHN U PE3yJIbTaTOB
ocoenust OOII maructparypsr,

— TpOBEJCHWE YYEOHBIX 3aHATHH, MPOIENyp OIEHKH pe3ylIbTaTOB OOydYeHUs, pealu3amus KOTOPBIX
IPeIyCMOTPEHA C TPUMEHEHHEM AJIEKTPOHHOTO 00Y4YEHHs, TUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHA;
— B3aWMOJICHCTBHE MKy yJaCTHUKaMH 00pa3oBaTEIBHOTO IMpOIecca, B TOM YUCIIE CHHXPOHHOE W (W)
ACMHXPOHHOE B3aHMOAEUCTBHS TOCPEICTBOM CeTH «VIHTEepHET».

OyHKITMOHUPOBAHHUE dJIEKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTEILHON Cpeabl 00eCTIeYBaeTCs
COOTBETCTBYIOLIUMH CpEJICTBAMH HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTMHA M KBalu(uUKaruen
pabOTHHKOB, €€  UCHOJB3YIMX W  moaaepkuBaromux. OyHKIHMOHHMPOBAHWE  AIIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENIBbHOM Cpeibl COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickoit denepannu.

CpenHerooBoe 4uciio MyOJuKaIii HayqHO-TIeJarOTHIeCKUX PAOOTHUKOB YHUBEPCUTETA 32 TIEPUOT
peamuzanuu OOII maructparypsl B pacuete Ha 100 HaydHO-TIeIarornuyeckux pabOTHUKOB (B MPUBEICHHBIX
K ILIEJIOYMCIICHHBIM 3HAUYEHUSIM CTaBOK) COCTaBJseT HE MEHee 2 B JKypHalax, MHICKCUPYEMBbIX B 0a3zax
nanabix Web of Science mmm Scopus, wim He menee 20 B KypHanax, HHACKCHpPYeMbIX B Poccuiickom
UHJIEKCE HAYYHOTO LIUTHPOBAHUS.

6.2 TpedoBaHusi kK MaTepUaIbHO-TeXHUYeckoMy obecnieueHno OOII marucTpaTypsbl

MarepuanbHO-TEXHHUECKas: 0a3a YHUBEPCUTETa COOTBETCTBYET ACUCTBYIOIIUM MPOTHBONOXKAPHBIM
IpaBWJiaM U HOpMaM U 0OecreuynBaeT MPOBEACHHE BCEX BUIOB JUCIHUILUIMHAPHON U MEXIUCUUIUTMHAPHON
HOJArOTOBKH, MPAaKTUYECKOH M HayyHO-UCCIEI0BATEIbCKOW pPabOThl OOYUYaIOMIMXCS, MPelyCMOTPEHHBIX
y4eOHBIM IJIaHOM.
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[lepeuens MaTepHUaTbHO-TEXHHYECKOTO 00ECIEUCHHs BKIIIOYACT: JIEKIIMOHHBIC YUeOHBIC ayAUTOPHH
(o6opynoBaHHBIC BUJICONTPOCKITNOHHBIM 00opyI0BaHHEM VTSt TIpe3CHTAIHH, CpeacTBaMu
3BYKOBOCIIPOM3BEICHUS, JKPAaHOM, M HMEKOIIWE BHIXOA B VHTEpHET), MOMENIEHUs M MPOBEICHUS
CEMHUHAPCKUX W TPAKTHYECKUX 3aHATUN (00OpyJoBaHHBIC y4eOHOH MeOelbr0), OMONMMOTEKY (MMEOIIYIO
pabourie KOMIIBIOTEPHBIE MecTa JJisi OOydYalomUXCsl IO MPOrpaMMe MAarucTparypbl, OCHAIICHHBIE
KOMITBIOTEpaMU C JIOCTYIIOM K 0a3aM JaHHBIX W BbIXOJOM B HWHTepHeT), jgabopatopuu, OCHAIICHHBIC
COBPEMEHHBIM O00OpY/JOBaHWEM [UISl BBITIOJHEHUS HAYYHO-UCCIEAOBATEIBCKON pPabOThl, KOMITBIOTEPHBIC
KJacchl. [Ipy MCTOIh30BaHUM AJIEKTPOHHBIX W3JJAHUI YHUBEPCUTET 00SCIICYMBACT KAXKIOTO 00YYArOIIETOCs
BO BpEMsS CaMOCTOSITEIBHOW MOJTrOTOBKM Pa0OYUM MECTOM B KOMIBIOTEPHOM KJlacce C BBIXOJOM B
WHTepHET B COOTBETCTBUU C TPYJOEMKOCTHIO U3y4aeMbIX TUCIUTUIHH.

[ToMenieHus: TPEACTABIAIOT COOOW YYeOHBIC ayTUTOPHH ISl TNPOBEACHUS YYEOHBIX 3aHSATHIA,
MPEIyCMOTPEHHBIX TMPOTPAaMMON  MarucTpaTypbl, OCHAICHHBIE OOOPYJOBAaHHMEM U TEXHHYECKUMU
CpeAcTBaMu O0YYEHHsI, COCTaB KOTOPBIX OMPEASIIeTCs] B pab0ounX MporpaMmax JUCHUILTHH (MOTyJIeH).

MarepuanpHo-Texuudeckoe obdecrieuenne OOII MmarucTpaTypbl BKIIIOYACT:

6.2.1. O6opynoBaHue, HeoOX0AUMOe B 00pa30oBaTeJIbLHOM Ipolecce:

JlexumoHnHble y4yeOHbIE ayauTOpuu (0OOPYAOBAHHBIE BUICOMPOCKIIMOHHBIM OO0OpYIOBAaHUEM IS
Ipe3eHTAIHN, CPEACTBAMH 3BYKOBOCIIPOU3BEICHHS, YKPAHOM, U HMEIOIIHE BBIX0 B IHTEpHET), MOMEIICHHS
JUISI TIPOBE/ICHUSI CEMUHAPCKUX U MPAKTUYECKUX 3aHATHI (000pynoBaHHbIE YueOHOUM MeOenbio), ONOIuOTeKy
(uMeroryro paboyrie KOMIBIOTEPHbIE MECTA ISl MaruCTPOB, OCHAILEHHbIE KOMIBIOTEPAMU C JAOCTYIIOM K
0a3aM JaHHBIX U BbIXOAOM B MHTepHET), 1abopatopuu, OCHAIICHHBIE COBPEMEHHBIM O0OpYyIOBaHUEM MJIs
BBITNIOJIHEHMSI HAYy4YHO-HMCCIIE10BATENbCKON PabOTHI.

HeoOxonumoe oOopymoBaHue ompeaenseTcss TeMAaTUKOW 3a/laHus Ha MPOXOXKICHHE MPAKTUKU U
MECTOM €€ MPOBEACHHUS.

6.2.2. Y4yeOHO-HAIIAAHBIEC IOCOOUA

VYueOHO-HarIsIAHBIE TocOOUsT (mpU  HEOOXOJMMOCTH) ONpEAessieTcss TEMAaTHKOW 3alaHus Ha
MPOXOXKACHHUE TPAKTUKU U MECTOM €€ ITPOBEICHUSI.

6.2.3. KomnboTeppl, HH(POPMALNUOHHO-TETEKOMMYHUKAIMOHHBIE  Ce€TH,  aNMapaTHO-
NMporpaMMHbIe U ayANOBH3YyaJIbHbIE CPeACTBA

[lepconanbHbIE KOMIBIOTEPHI, MPOEKTOPHI; IKPAHBI; AYAUTOPUH CO CTAIMOHAPHBIMU KOMILIEKCAMH
0TOOpaxeHus1 THPOPMAIIHH € JTF0O0T0 AIEKTPOHHOTO HOCUTEJIS; JIOKaJIbHAasl CETh C BBIX0JI0OM B MIHTEpHET.

6.2.4. TleuaTHble U 2JIeKTPOHHbIE 00pa30oBaTe/bHbIE 1 MHPOPMALIMOHHBIE Pecypchl

NudopmaninoHHO-METOIUYECKHE MaTepHalibl: y4eOHble MOcoOus MO MUCHUIUIMHAM BapUaTHUBHOM
YacTH MPOTpaMMBbI; yueOHasi M Hay4YHAs JIUTEpaTypa IO BOMPOCAM XMMHUH TOJIMMEPOB U €€ MPUMEHEHHIO B
CO3/1aHMM OMOCOBMECTHMBIX MaTEpHAIIOB.

DneKTpoHHbIE 00pa30BaTENIbHbIE PECYPCHI: JIEKTPOHHbIE NMPE3CHTAMU K pasjenaM JIEKIMOHHBIX
JUCLHUIUIMH ¥ y4eOHO-METOINnYeCKHEe pa3paboTKH Kadepbl OMoMaTepruanoB B 3JEKTPOHHOM BHJIE.

6.2.5. IlepeyeHb JHIIEH3MOHHOTO MPOTPAMMHOI0 o0ecneyeHust

HaumenoBanune PexBu3nTHI .
Ne . Cpox OKOHYaHMSI IEHCTBUS
IPOrpaMMHOTI0 JIOTOBOpa KonnuectBo nmuneH3n
/o JIALEH3UU
MIPOJIYKTa IIOCTaBKU
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Microsoft Office Konrtpaxkt Ne 28- 12 mecsieB Jluuensus Ha 10,
Professional Plus 355A/2020 ot (exeroHOE TPOJIICHNE PUHUAMAIOIIEE YIaCTHE B
2019 26.05.2020 MOJITUCKH C TIPAaBOM 00pa3oBaTeNbHBIX
B cocrage: nepexo/ia Ha OOHOBIEHHYIO [poIIeccax.

e Word BEPCHIO MPOAYKTA)

e Excel 3 nTuUEeH3un

1 e Power Point

e Outlook

e OneNote

e Access

o Publisher

e InfoPath

ITomemieHus A caMOCTOATENIBHOW pabOThl 00YYAIOLIMXCsl OCHAIIEHBl KOMIIBIOTEPHONH TEXHUKOW €
BO3MOXHOCTBIO TMOJKIIOUEHUS K ceth «VHTepHeT» M o00ecrnedyeHbl JOCTYIIOM B DIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPely YHUBEPCUTETA.

VYHauBepcutrer  o0ecriedeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3UOHHOTO W CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOr0 OOECIIEUEHHUS, 6 MOM YUC/le OMeYecmEeHH020 NPOU3600cmea (COCTaB
omnpezensercs B pabodyux mporpamMmax AUCHUIUIMH (MOJyJel) u noodnexcum O0OHO6NEHUI0 npuU
Heobxo0umocmu).

[Ipu wucmonb30BaHMK B 00pa30BaTEIBLHOM IPOLIECCE TICUATHBIX W3IAHWNA, B YHUBEPCUTETE
chopmupoBaH OMOIMOTEUHBIH (DOHJ, YKOMIUIEKTOBAHHBIM MEYaTHBIMU W3JaHUSIMU U3 pacyeTa HEe MeHee
0,25 sKk3emIuIApa KaXkJ0TO W3 HU3JaHHUM, yKa3aHHbIX B paOouMx Mporpammax IUCHUIUIMH (MOJyJei),
nporpaMMax IpPaKkTUK, Ha OJHOrO OOydaroulerocs W3 4YWCla JIMI, OAHOBPEMEHHO OCBaMBAIOLIUX
COOTBETCTBYIOILYIO AUCUUILIUHY (MOIYJIb), IPOXOAAIIUX COOTBETCTBYIOUIYIO MPAKTUKY.

OOyuaronumMest obecriedeH aocTyn (yOajJeHHbI JOCTYI), € mom uYucie 6 ciyuae NpuMeHeHUus
INEKMPOHHO20 00YYEeHUA, OUCMAHUUOHHBIX O00pA306AMENbHBIX MEXHOJ02Ull, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHbBIX M HMH(OPMAIMOHHBIM CIIPABOYHBIM CHUCTEMaM, COCTaB KOTOPBIX
ompenensieTcss B paboyux mporpaMmax AUCHHUIUIMH (MOJyJed) W TOJUICKUT OOHOBJIEHUIO (MpHU
HEOOXOIMMOCTH).

OOyuvaromuecs W3 4MCIa WHBAJIUAOB U JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS
o0ecreunBarOTCd MEYaTHBIMM M (WJIM) DJIEKTPOHHBIMH 00pa3oBaTeIbHBIMH pecypcaMu B (opmax,
a/IaTITHUPOBAHHBIX K OTPaHIUYEHHSIM UX 3JI0POBbSL.

Jlns pean3alilud OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMBbl MOATOTOBKM MAarucCTPOB HCIOJB3YHOTCS
¢doHbl yueOHOW, y4eOHO-METOAMYECKOM, HaydyHOH, MEepPHOAMYECKON HAy4YHO-TEXHUYECKON IHUTepaTypbl
Nudopmannonno-6udanoreunoro nenrpa (MbL) PXTY um. JI.1. MenneneeBa u kadeap, yyacTBYIOLIHX B
peanusaiuy nporpaMmsl.

Nudopmannonno-oubnnoreunsiii  nenrp PXTY  wum. .M. MennaeneeBa oOecrneunBaer
UH(POPMAIMOHHYIO MOJIIEPIKKY peanuzanuu MIPOrpaMMBl, COJICHCTBYET MIO/ITOTOBKE
BBICOKOKBAJIM(UIIMPOBAHHBIX  CIEI[MATUCTOB, COBEPIICHCTBOBAHHIO Yy4eOHOro mpolecca, Hay4HO-
MCCJIEIOBATENIbCKOM  paboThl, CHOCOOCTBYET Ppa3BUTHUIO TPO(YECCHOHATBLHON KYJIbTYphl Oyayliero
CHeLHAINCTA.

UBL] yauepcuteTa oOecrieunBaeT OOYy4YaIOIMUXCSA OCHOBHOM yueOHOH, y4eOHO-METOIUYECKON W
HAY4YHOH JuTepaTypoi, HEOOXOAUMOW JUIS peai3allii M KaueCTBEHHOIO OCBOEHHS OOYy4aroIlMMHUCS IO
nporpaMMe MarucTpaTrypbl 00pa3oBaTENbHOIO Ipolecca MO BCEM IUCHUIUIMHAM, mnpakThkam u [MA
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl HOATOTOBKU MarucTpoB.

O6mmit 06sem MHOTOOTpacaeBoro dhouaa MBI cocrapnser 1 716 243 k3.

®onHp yuyeOHONW M yueOHO-METOIMYECKOM JUTEepaTyphl YKOMIUIEKTOBAH MEYATHBIMH W3JAHUSIMU M3
pacuera He MeHee 0,25 SK3eMIUISIPOB KaKIOTO M3 HM3AaHUH OCHOBHOW JIMTEPATYpPhI, MEPEUHCICHHON B
pabouyux mporpaMmax AUCHUIUIUH (MOAynei), mpakTuk, U He MeHee 0.25 5K3eMIUIIpOB IOMOJHUTEIHHOM
auTepaTypsl Ha 1 oOydaromuxcs.
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@DoHJ JOTMOJHUTENBHON JHUTEPATyphl BKIOYAET IMOMUMO YYeOHOW IMTEepaTrypbl OQUIUAIbHEIE,
CIIpaBOYHO-OMOIMOrpaduuecKue, CrenuaaTu3upoOBaHHbIE OTEYECTBEHHBIE M 3apyOCKHbBIE MEPUOANYCCKUE U
nH(GOPMAIIMOHHBIC U3TaHMUS.

NudopmaninoHHO-OMOIMOTEUHBIN IIEHTP 00ECIeYMBaeT CaMOCTOSTEIbHYIO PaboTy oO0ydarommxcs B
YUTAIBHBIX 3aJIaX, MPEIOCTABIISAS IIUPOKUI BBHIOOP JTUTEPATyphl MO aKTyalbHBIM HAIpPaBICHUSIM, a TAKKe
ofOecrieunBaeT JOCTYH K HpodecCHOHaIbHBIM 0a3aM JaHHBIX, WH(GOPMAIMOHHBIM, CIPAaBOYHBIM U
MMOMCKOBBIM CUCTEMaM.

Kaxxnpiit oOy4varomuiicss obecrieueH CBOOOJHBIM JOCTYIIOM M3 JIO0OOH TOYKH, B KOTOPOW HMEETCS
JOCTYII K ceTu MHTEepHeT, K 31eKTpoHHOo-0nbmroteuHon cucteme (ObC) YHuBepcuTeTa, KOTOpasi COIECPKUT
pa3IUYHBIE W3JIaHUS 10 OCHOBHBIM HM3y4aeMbIM JUCHUIUIMHAM M C(HOPMHUPOBAHA IO COTJIACOBAHUIO C
npaBoobIagaTe s IMU Y4eOHON 1 y4eOHO-METOAMYECKOM INTEPATyPHI.

st Oonee MOTHOTO M OINEPATUBHOTO CIPAaBOYHO-OMOIMOrpaduyeckoro u MHPOPMALUOHHOTO
obcnyxuBanus B IBL] peanuzoBana TeXHOJIOTHS JIEKTPOHHON JOCTaBKU JOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALMOHHBIE PECYPChl, HCIO0JIb3yeMble B IIpouecce 00y4eHus

PexBuU3HUTHI 10r0OBOpPa
. (HOMep, 1aTa 3aKJII0YeHNsl, CPOK XapakTrepucTika 0U0JIMOTEYHOTO
DJIeKTPOHHBIN . N
Ne pecype JieliCTBHSA), CCHLJIKA HA CAHT (¢onna, nocryn k Koropomy
IBC, cymma gorosopa, NPea0CTABJISAETCH 10TOBOPOM
KOJIMYECTBO KJIYeil
DNEKTPOHHO - [TpuHaIeXHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUHU YUEOHBIX U
oubnmoreuHast PXTY. Hay4HbIX U31anuil aBTopoB PXTY
cuctema MBI no Bcem OOIL.
PXTY um. Ccpuika Ha cait 9bC —
J.N.MenneneeBa http://lib.muctr.ru/
(na 6a3ze AUBC
«Upbucy) HocTtyn st nosib3oBareneit
PXTY c m0060ro KoMnproTepa

6.3 TpeGoBanus k kagpoBbIM ycjaoBuAM peanusanuu OOII marucrparypsl

Peanuzanus OOII MaructpaTypsl o0ecrieunBaeTcs neiarornyecKuM1u pabOTHUKaMU YHUBEPCHUTETA, a
TaKKe JINLIaMu, puBliekaeMbIMH K peanuzanuu OOII MarucTpaTypsl Ha UHBIX YCIOBHSIX.

KBanudukanus neaarornyeckux pabOTHUKOB YHUBEPCHUTETAa COOTBETCTBYET KBaIM(PHUKAIMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBAJTM(UKALIMOHHBIX CIIPAaBOYHUKAX U (MJIM) MpoeccnoHalbHbIX CTaHAapTaXx.

He menee 70 npoyenmoe 4iCICHHOCTU NelarOrMYecKX pabOTHUKOB YHUBEPCUTETA, YUACTBYIOLIMX
B peanmuzanuu OOIl maructpaTypbl, M JMl, NpPUBIEKAaeMbIX YHUBepcuteroM K peanusanuun OOII
MarucTpaTypbl Ha HHBIX YCIOBHMSX (MCXOHIS M3 KOJIMYECTBA 3aMEILIA€MbIX CTaBOK, MPHUBEICHHOIO K
LEJIOYHMCICHHBIM 3HAYEHUSIM), BEAYT Hay4HYI0, Y4eOHO-METOAMYECKYI0 M (WJIM) MPaKTUYECKyI0 padorty,
COOTBETCTBYIOLIYIO MPODUITIO MTPEN01aBaeMOM TUCIUILITUHBI (MOJYJIIO).

He menee 5 npoyenmog YICIEHHOCTH NE€JarOTMYECKUX pAaOOTHUKOB YHUBEPCUTETA, YUYAaCTBYIOIIHX B
peammzauuu  OOIl marucTpaTypsl, W JIML, NpPHUBIEKAEMBIX YHHBEpcuTeToM K peanusanuun OOl
MarucTparypbl Ha HHBIX YCJIOBHUSX (MCXOJs M3 KOJMYECTBA 3aMEUIaeMbIX CTaBOK, IMPUBEIEHHOTO K
IEJIOUUCIIEHHBIM 3HAYEHUSM), SBISIOTCS PYKOBOAMTEISIMU M (WiaM) paOOTHHKAMU MHBIX OpraHU3aluil,
OCYIIECTBIISIIOIMMU  TPYJIOBYIO JIEATENbHOCT, B  Mpo¢ecCHOHaIbHOW cdepe, COOTBETCTBYIOIIEH
npoeCCUOHATIBHON AEATENbHOCTH, K KOTOPOW T'OTOBSTCS BBITYCKHUKM (MMEIOT CTak paOOThl B JaHHOM
npodeccuoHabHON chepe He MeHee 3 JeT).

He menee 75 npoyenmog 4YNCIEHHOCTH TNENAarornyeckux paOOTHUKOB YHHUBEPCHUTETa M JIUIL,
IPUBJIEKAEMbIX K OOpa30BaTE€IbHOM JEATEIBHOCTH YHUBEPCUTETOM HA HWHBIX YCIOBUSX (HMCXOAsS U3
KOJINYECTBA 3aMEIIaeMbIX CTaBOK, MPUBEIECHHOIO K LIETOYHUCICHHBIM 3HAaYEHUSAM), UMEIOT YYEHYIO CTEICHb
(B TOM UHCII€ YYEHYIO CTETIEHb, TOJIyYEHHYIO0 B HHOCTPAHHOM I'OCy/IapCcTBE U MpHU3HaBaemyro B Poccuiickoit
Qenepanuu) U (WIM) ydeHOe 3BaHHME (B TOM 4YHCIE YY€HOE 3BaHHE, IOJyY€HHOE B HHOCTPAaHHOM
rocynapcTBe u nmpusHaBaemoe B Poccuiickoit deneparun).

OOmiee pykoBOACTBO HayyHbIM conepkanueM OOIl maructpaTypbl OCYIIECTBISETCS Hay4dHO-
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MEeAarorndeckuM padOTHUKOM YHHUBEPCHUTETA, UMEIOIINM YYCHYIO CTETICHb (B TOM YHUCIIC YUYEHYIO CTEICHb,
MPUCBOCHHYIO 3a pyOeXoM U mpusHaBaeMmylo B Poccuiickoii dexepanuu), OCYIIECTBISIONIAM
CaMOCTOSTENIbHbIE HAY4YHO-UCCIIEA0BATENbCKUE (TBOPUYECKHUE) MPOEKTHI (YyYACTBYIOIIMM B OCYILIECTBICHUU
TaKUX MPOEKTOB) IO HAIPABJICHUIO MOJATOTOBKH, MMEIOIIMM €KEroJHble MyOJMKalluu MO pe3ylbTaTaM
YKa3aHHON Hay4YHO-HCCIIEOBATEIbCKON (TBOPUYECKOM) NESATEIILHOCTH B BEAYIIMX OTEUECTBEHHBIX U (MJIN)
3apyOeKHBIX PELEH3UPYEMbIX HAYYHBIX JKYpHallaX M M3/IaHUAX, a TAK)KE OCYIIECTBISIOLUIUM €KETOIHYIO
anpoOanuio pe3ybTaTOB yKa3aHHOW HAay4HO-HCCIEAOBATEIbCKOW (TBOPYECKOW) IEATEIBHOCTH Ha
HAI[MOHAJBHBIX U MEXKAYHAPOIHBIX KOH(PEPEHIUAX.

6.4 TpeOooBanus Kk GpuHAHCOBBLIM yca0BuAM peasusauun OOII marucrparypsl

dunancoBoe obecrneueHune peanuszanuu OOIl marucTparypsl OCymIECTBISIETCS B 00beME HE HUXKE
3HaYeHW 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE TOCYAApCTBEHHBIX YCIYyr M0 pealu3aluu
00pa30oBaTeNbHBIX MPOTPaMM  BBICHIETO OOpa3oOBaHHs — MPOrpaMM MarucTparypbl H  3HAUYCHHUH
KOPPEKTUPYIOIUX KO3(PPHUIHEHTOB K 0a30BbIM HOpMAaTHBaM 3aTpar, ONpeleilsieMblX MHHHCTEPCTBOM
HayKH U BbIcliero oopa3zoBanus Poccuiickoii @enepanuu.

6.5 TpeGoBaHNs K NPUMEHsIEMbIM MEXAHM3MAM OLIEHKH Ka4yecTBa 00pa30BaTe/IbHOM 1esiTeJIbHOCTH U
noAroroBkn odyyawmuxcs mno OOII marucrparypsl

KayectBo 00pazoBaTenbHON AEATENBHOCTH M NOAroToBKM oOydaronmxcs OOIl marucrparypsl
OIpesIeNIsieTCs B paMKaX CUCTEMbl BHYTPEHHEH OLIEHKM, a TaKXKE€ CHUCTEMbl BHELIHEW OIIEHKH, B KOTOPOM
YHHUBEPCUTET IPUHUMAET y4acTHe Ha J0OPOBOJILHOM OCHOBE.

B nemsix cosepmencrBoBanuss OOIl marucrpaTypsl IpU IPOBENCHUM PETYJISPHOW BHYTpPEHHEH
OLIEHKH KauecTBa 00pa3oBaTENbHOU JEATENBHOCTH M MOAroToBKHM oOydwaromuxcs no OOII marucrparypsl
npuBJIeKaeT paboromgareneid M (WiM) UX OOBETUHEHUS, WHBIX IOPUANYECKUX W (WIH) (U3UYECKUX JIHI,
BKJIIOYas [I€1arOrMYecKiX pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEHl CHCTEMbl OLIEHKM KadecTBa oOpas3oBareibHOU aedarenbHoctd 1o OOIL
MarucTpaTypbl OOy4yaroIIMMCSl IPEJOCTaBIIAETCS BO3MOXHOCTb OLIEHUBAHUS YCIOBHMH, COJEpXKaHMS,
OpraHu3ali U KayecTBa 0Opa30BATENBbHOIO IPOLECCa B LIEJIOM M OTACIBHBIX AUCUUILIMH (MOIyJei) u
IPaKTHUK.

BHemnss oneHka kadecTBa o0pa3oBaTEeNIbHON IEATEIbHOCTH U MOATOTOBKU oOydaromuxcs no OOIT
MarucTpaTypbl MOXXET OCYIIECTBIATBCA B paMKax MNpo(hecCHOHAIbHO-00IIECTBEHHON aKKpeIuTaluy,
IPOBOAMMOMN paboTONATENIMU, UX OOBbEIUHEHUSIMH, a TAKXKE YIIOJTHOMOYEHHBIMH UMHU OpraHU3alUsMH, B
TOM YHCJI€ MHOCTPAaHHBIMH OpraHU3aLUsAMH, JTMO0 aBTOPU30BAHHBIMU HALMOHAIBHBIMU MPO(ECCHOHATBHO-
OOIIECTBEHHBIMU OPraHU3alMAMU, BXOISAIMIMMU B MEXKIYHAapOIHBbIE CTPYKTYphl, C LEJIbI0 NPU3HAHUA
KayecTBa M YPOBHS TOATOTOBKM BBITYCKHMKOB OTBEYAIOIIUMHM TpeOOBAaHUSAM MPOQecCHOHATbHBIX
CTaHAapToOB (IIpHM HAJIWYMHM) U (WIM) TpeOOBaHUSAM pBIHKA TpyJa K CIEHHATUCTaM COOTBETCTBYIOLIETO
npodus.

7  HOPMATHUBHO-METOAWYECKOE OBECIIEYEHUE CHUCTEMbBI OLEHKH
KAYECTBA OCBOEHHUSA OBYYAIOIIIUMUCA ITPOI'PAMMbBI MATUCTPATYPBI

B coorBerctBun ¢ ®I'OC BO 3++ no HampaBieHUIO MOATOTOBKU KOO U HAUMEHOB8AHUE OIICHKA
KayecTBa ocBoeHus: obOyvaromumuca OOIl marucTpaTypbl BKIIOYAeT TEKYIIMH KOHTPOJIb YCIEBAEMOCTH,
npoMexXyTouHyto artecranuio 1 ' MA obydarommuxcs.

HopmartuBHo-MeToAMueckoe oOecreueHue TEeKYIIEro KOHTPOJSl YCHEeBAaeMOCTH, MPOMEXYTOUHOM
arrectauuu 1 ['MA obyuaronuxcs mo OOII maructparypsl ocymectBisgercs B coorsercTBuu ¢ ®I'OC BO
3++ 1 TOKaJIbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPONb, NPOMEICYMOUHASE AMMeCmayus U ammecmayuoHHble UCNbIMAHUSA UMO206801
(cocyoapcmeennoii umozogoti) ammecmayuu goinyckHuxkos OOIl macucmpamypol

Texkymuii KOHTpPOJb W MPOMEXKYTOUHAsh aTrTecTalus MO BCEM BHAAM Y4YeOHOH JesSTeNbHOCTH
00y4aroluXcsl OCYIIECTBISIETCSI B COOTBETCTBUM C TpeboBaHusMH [lomokeHus o peHTHHrOBOM cucTteme
OLIGHKM KauecTBa yueOHo#l pabotbl ctyneHtoB B PXTY um. J[.M. MenneneeBa, NPUHATOTO pelICHUEM
Vuenoro coBera PXTY um. JI.U. Menneneera ot 26.02.2020, nmpotokos Ne 8, BBEIEHHOTO B JACHCTBHE
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npukazoM pekropa PXTY um. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texkymuii KOHTPOJb YCIEBAEMOCTH OOYYarOIUXCs OOECHeUnBaeT OLIGHKY YPOBHS OCBOCHMS
JUCLUTUIMH, IPOXO0XICHUS MPaKTHK, BboiaHeHuss BKP u npoBoauTcs mpenoaasareneM Ha Jr000M U3 BUI0B
y4EOHBIX 3aHATHH. O0A3amenbHoll cOCMasnaouieil meKyu|eco KOHmpOJia YCneeaemMoCcmu A611emcs yuem
npenooasamenamu NnOCeW,AeMOCmu y4eOHbIX 3anamuii ooyuyarowumuca. 1o pesynpraTam TEKyILEro
KOHTPOJISI yCIIEBAEMOCTH TPHU pPa3a B CEMECTpP JUIsl BCEX KypCOB IIO BCEM IUCUUIUIMHAM IIPOBOIUTCS
aTTecTanus o0yJaromuxcs.

IIpomexyTouHas aTTecTalysi NPOBOAUTCA B (pOpPME SK3aMEHOB, 3a4E€TOB C OLEHKOW M 3a4eTOB JUIS
BCEX KYpCOB IO IUCHMIUIMHAM UM HPAaKTUKaM, MPEAYCMOTPEHHBIM Yy4YeOHbIM IUIAHOM HallpaBJICHUS
noaroroBku 18.04.01 — Xumuueckan mexnonocus. Pe3ynbTaThl cladW 3a4eTOB OIICHUBAIOTCS HA
«3a4TE€HO», «HE 3auTEHO»; 3aueTOB C OLEHKOM U DJK3aMEHOB — HAa «OTIMYHO», «XOPOLIOY,
«YZOBIIETBOPUTEIBHO», KHEYIOBIETBOPUTEIHHOY.

IIpu ocBoenuu Hactosued OOII marucTpaTypbl U3y4eHHE YaCTH JUCLIMIIIMH MOXKET ObITh 3aMEHEHO
Ha OHJIAWH-KYPCHI, TPU YCIOBUH, YTO B pE3yJbTaTe OCBOCHUS OHJAMH-Kypca (OPMHUPYIOTCS T€ XKe
KOMIIETEHIIMM (YacTH KOMIIETEHLIMI), 4TO U B PaMKax yKa3aHHbIX AUCUUILINH. OHIalH-KypC HO0JKEH ObITh
BbIOpaH U peann3oBaH B COOTBETCTBUHU C IlosojkeHneM o 3aueTe pe3ynbTaToB OCBOCHUS OTKPBITHIX OHJIAMH-
KYpPCOB, peain3yeMbIX oOpaszoBareinbHbIMU opranm3anusmu, B PXTY um. J[.M. MenneneeBa, npuHATOrO
pemenueM Yuenoro coBera PXTY um. JI.U. Mengeneea ot 27.03.2020, mpotokon Ne 9, BBeAeHHOTO B
nercteue npuka3zoMm pekropa PXTY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisiercs B COOTBETCTBUM ¢ TpeOoBaHusiMu [losokeHus O MOpsAKe NpPOBEACHUS
roCyJapCTBEHHOM HTOrOBOM arrecTanuy 1o oOpa30BaTEeNIbHBIM IMpOrpaMMaM BBICHIETO OOpa3oBaHUS —
nporpaMmam OakajlaBpuara, IporpamMmmam clieluainTeTa, nporpammam maructpatypsl B PXTY um. J[.U.
MengeneeBa, npuHaroro pemeHuem Yuenoro coeta PXTY um. JI.M. MengeneeBa ot 30.10.2019,
npotokoia Ne 3, BBegeHHOTro B jeiicTBue npuka3zom pexkropa PXTY um. JI.M. MengeneeBa ot 14.11.2019 Neo
646A; IlonoxkeHHss O BBINYCKHON KBaJU(HUKALMOHHON paboTe A olydaromuxcs Mo o0pa3oBaTeIbHbIM
nporpaMMaM  BeICIIEro 00pa3oBaHUSI — TporpaMMaM OakajlaBpwara, NporpaMMaM CHEIHaIUTeTa,
nporpammaM maructparypsl B PXTY um. JI.1. Menneneesa, IpuHATOTO peuieHrueM YueHoro cosera PXTY
uM. [I.1. Mengneneesa ot 30.10.2019, mporokon Ne 3, BBeieHHOTO B J€iCTBUE MpuKa3zoM pekrtopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarorcs oOyudaromuecs, HE MMEIOIINME aKaJeMHUECKON 3aJ0JKEHHOCTH U B ITOJIHOM
o0beMe BblNoOJIHMBIIME y4yeOHbIM miaH no OOII maructparypsl B coorBerctBuM ¢ @I'OC BO 3++ mo
HanpasieHuto noArotoBku 18.04.01 — Xumuueckasa mexunonozua. s nposenenust [ A B yHuBepcurete
€XKErogHo (OpPMHUPYIOTCS TOCYJapCTBEHHble SK3aMeHaloHHble Komuccuu (I'DK) u  anemtsunoHHble
komuccuu. Tembl BKP orpaxaroT akryanbHble HpoOJIEMbl, CBSI3aHHBIE C HaIPaBJIEHUEM MOJITOTOBKU
18.04.01 - Xumuueckaa mexnonocusa. YHUBEPCUTET YTBEPXKAAE€T IE€PEYEHb TEM BBIMYCKHBIX
KBaJIM(UKAIIMOHHBIX PaloT, MpeasaraeMplx oOydaromumcs (janee — mepedeHb TeM), U JOBOJUT €ro 10
CBE/IEHUS OOYdYaroLIMXCs HE MO3JHee 4YeM 3a 6 MecdAleB /0 JaThl Hayajla rocylapCTBEHHOW HTOTOBOU
aTTeCTallUU.

Tema BKP nepcoHanmpHO JUIsl KaxXJI0ro oOydaroIlerocsi yTBEp)KIAaeTcs MPHKa3o0M IpOpeKTopa Mo
YHHMBEPCUTETY IMepes HauajaoM BBIIOJHEHUS BBHIMYCKHOW KBaIM(PUKAUMOHHON paboThl. JIaHHBIM MpPHUKA30M
yTBepkaaercs Taxke pykopoaurenab BKP. [lepen nauanom Beimonnenuss BKP oOyuaromuiics coBMeCTHO ¢
PYKOBOJIMTENEM  COCTABJISCT  WHAMBUAYAJIBbHBIM  IJJaH  NOATOTOBKM W BbimoJHeHuss  BKP,
OpeycMaTpUBalOIIUN  OYEPEeAHOCTh M CPOKHM BBIIIOJHEHUS OTIENbHBIX 4YacTedl paboTsl. Tekcr
nosiciuTenbHOM 3anmucku BKP mpoBepsiercss Ha HaiMuMe HENpPaBOMEpPHBIX 3auMcTBOBaHMM. I[IpoBepka
OCYILECTBIISIETCSI B COOTBETCTBUM ¢ llonokeHneM o Mmopsijike NMPOBEPKH BBITYCKHBIX KBaJU(UKAIIMOHHBIX
paboT M HAay4HBIX JOKJIAJ0B OO0 OCHOBHBIX pe3yJibTaTax IMOATOTOBJIEHHBIX HAay4YHO-KBaTU(UKALUOHHBIX
pabot (auccepranuii) Ha 00BEM 3aMMCTBOBAHUSA U UX PAa3MELICHUS B JIEKTPOHHO-OMOIMOTEUHON cHcTeMe
PXTY wuwm. JI.1. MenneneeBa, npuHATBIM pemeHneM YueHoro cosera PXTY wmm. .M. Menpeneesa
ot 30.10.2019, mpotokou Ne 3, BBeieHHBIM B JeiicTBue mpuka3zoM pektopa PXTY um. JI.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP nmpoBogutcs Ha oTkpeIThIX 3acenanHusx I'ODK ¢ ydacTuem He MeHee ABYX TpeTel ee
coctaBa. ['paduk 3ammrel BKP cocraBmsieTrcss mo corjacoBaHuio ¢ OOYyYarOMIMMHUCS U JOBOJUTCS [0
cBesleHUs o0ydJaromuxcs He nosaHee, yeM 3a 30 aneit 10 Hauyana padotel ['DK. Pesynbrarsl padorsl I'OK
OTIPEICNAIOTCA OLIEHKAMH «OTJIIMYHOY», «XOPOLIO», «YIOBIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIHHO» U
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OOBSIBIAIOTCA B TOT K€ JIeHb Iocie O(OpPMIICHHS B YCTAaHOBJICHHOM IOpSJIKE MPOTOKOJIOB 3acelaHHii
komuccuid. [To okonwannu padotel mpeacenarens [ DK cocTaBiseT oTueT o mpojelaHHON padoTe.

Jlyis o0y4aronxcs U3 4rcia WHBAJIUAOB U JIUI] C OTPAHUYCHHBIME BO3MOXHOCTSAMU 370poBbs [ 1A
MIPOBOAUTCS C Y4ETOM OCOOCHHOCTEH MX MCUXO(PU3NYECKOTO Pa3BUTHS, HHAUBUAYAIBHBIX BO3MOKHOCTEH U
COCTOSIHUSI 3/TOPOBbSI.

8 PABOYHME ITPOI'PAMMBI IMCHUIIJIUH, IPAKTUK U I'NA

Paboune mporpaMmpl AUCITUTLINH, TpakTHK 1 [TA:
[MpodeccrnonanbHO-OPHEHTUPOBAHHBIN HHOCTPAHHBIN SI3BIK
VYnpasieHue npoeKTaMu
Coumonorus ¥ NCUXoJIOTust Mpo(ecCHOHATBHON e TETLHOCTH
WNucTpymMeHTallbHbIE METO/IBI HCCIIE0BAaHUS B XUMHUUECKON TEXHOJIOTUN
CoBpeMEeHHOE TEXHOJIOTUYECKOE U anmnapaTypHoe opopMIICHHE MTPOIECCOB XUMHUECKOM TEXHOIOTHH
OnTuMHu3anus XMMUKO-TEXHOJIOTHYECKUX MPOLIECCOB
JlornosIHUTENbHBIE TTIaBbl MATEMATUKU
HNudopmanoHHbie TEXHOIOTHH B 00pa30BaHUU
[Tonyuyenue uznenuii Ha OCHOBE MOJMMEPOB MEIUKO-OMOJIOTHYECKOTO HA3HAUCHUS
0. Xumust BBICOKOMOJIEKYISIPHBIX COSAMHEHUN
11. OCHOBBI TOKCHKOJIOTUU B TOKCHKOJIOTHSI OMOMaTepHaIOB
12. IlpumMeHeHue NOIMMEPOB MEIUKO-OHOIOTHIYECKOTO Ha3HAYCHHUS
13. B3anmopelcTBHEe CHHTETUYECKIX MaTepPHajIoB C OMOJIOTHUECKUMH CUCTEMaMHU
14. Metoapl CHHTE3a UKJINYECKUX OPTaHUYECKUX COCTUHEHUI
15. TexHonorus OnomaTepHralioB
16. ®usuka BEICOKOMOJIEKYISIPHBIX COCTMHEHUI B TEXHOJIOTUU OMOMaTepraioB
17. Yuebnas npakTuka: HaydHO-HCCIeA0BaTeNbCcKas padoTa (IoJyyeHUe EPBUYHBIX HABBIKOB HAyYHO-
HCCJIEI0BATEILCKOM pabOTHI)
18. [IponsBoacTBEHHAsI TPAKTHKA: HAyYHO-HCCIIeI0BaTeIbCcKas paboTa
19. BeinonHeHnue, NoAroToBKa K MPOLEAype 3alIUThl U 3alUTa BBITYCKHOW KBATH()HUKAITMOHHON pabOTHI
20. JlenmoBo¥ MHOCTPAaHHBIN SI3BIK
21. Hayynas myOGnunucTuka
Bxogsamux B OOII no Hampasnenuto noarotoBkd «18.04.01 — Xumuueckasi TeXHOJOTHA», MarUCTEpPCKast
nporpaMMa  «XHMMHYECKasi TEXHOJOIHsl NOJMMEPOB  MeIMKO-OMOJOrHYeCKOro HA3HAYCHHUSAY,
BBITIOJHEHBI B BUJIE OT/AEIbHBIX JOKYMEHTOB, SIBJISIOLUIMXCS HEOTheMIeMol YacThio fanHoi OOIL.

BOoo~NoOR~WNE

9 ®OH/bI OHUEHOYHBIX CPEACTB JJIsi MPOBEAEHUS TEKYIEI'O KOHTPOJISL
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIMUA U THA OBYYAIOIIIUXCA OOII
MATUCTPATYPbI

B coorBerctBun ¢ ®I'OC BO 3++ mno wnHampaBineHuio moArotoBku 18.04.01 Xumuueckas
mexHo102uA s aTTecTallii 00yJarouXxcs Ha COOTBETCTBUE UX MEPCOHAIBHBIX JTIOCTUKEHUH MO3TAHBIM
tpeboBanusim OOIl maructpatypel pazpaboranst @OC 1o KaxmoW aucuuiiuHe, mnpaktuke, [MA,
BKJIIOYAIOIIE KOHTPOJIbHBIE PabOThl, BOMPOCHl K 3adeTaM M SK3aMEHaM, CPEJICTBa U METOMAbl OLCHKH,
MO3BOJIAIOIINE OLIEHUTh 3HAHUS, YMEHUS, HABBIKU U YPOBEHb IPUOOPETEHHBIX KOMIIETEHIIUH.

@®OC mno npucuumiauHaM, npaktukam, ['MA paspaOatbiBatoTcsi B cooTBeTcTBUM ¢ [lopsakom
pa3paboTKU U YTBEp)KIEHHUS 00pa30BaTeIbHBIX MPOTpamMM, YTBEPKICHHBIM pPELIEHHEM YUYEHOro COBETa
PXTY um. 1. Menneneesa ot 25.06.2020, mporokost Ne 12, BBEI€HHBIM B I€HCTBUE NMIPUKA30M PEKTOPA
PXTY um. JI.U. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC mno aucumiuimHam, npaktukam u [MA (mepeueHbp aucuuiuinH, npaktuk U ['MA u3 yuebHOro
TJiaHa):

1. TIpodeccroHanbHO-OpUEHTUPOBAHHBIA MHOCTPAHHBIH SA3BIK

2. YrmpaiieHHE TPOEKTaMH

3. Coumosiorust ¥ NCUX0JIOTHUs NMPO(HeCCHOHANBHOM eI TeTbHOCTH

4. HWHcTpyMeHTallbHbIE METO/IbI HCCIEI0BAHUS B XUMHUECKON TEXHOJIOTUN
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CoBpeMEeHHOE TEXHOJIIOTUYECKOE U anmnapaTypHoe 0(OpMIICHHE MTPOLIECCOB XUMUIECKOM TEXHOIOTHH
OnTuMHu3anus XMMUKO-TEXHOJIOTHYECKUX MPOLIECCOB
JlononHUTENbHBIE T1aBbl MATEMATHKHU
NudopmannoHHbie TEXHOJIOTHH B 00pa30BaHUU
[Tonydenue nzaenuii Ha OCHOBE MOJMMEPOB METUKO-OMOIOTMYEeCKOT0 Ha3HAYCHHUS
10. Xumusi BBICOKOMOJIEKYJIIPHBIX COSUHEHHIA
11. OCHOBBI TOKCHKOJIOTUU M TOKCHKOJIOTHSI OMOMaTepHalioB
12. IlpumMeHeHue NOIMMEPOB MEIUKO-OHOJIOTHYECKOT0 Ha3HAYCHUS
13. B3aumopeiicTBre CHHTETHUECKUX MaTepUAIOB ¢ OMOJIOTMYECKUMU CUCTEMAMHU
14. Metonpl CUHTE3a HIUKINYECKUX OPTaHUYECKUX COSAMHEHUN
15. TexHonorus OnomMaTepralioB
16. ®u3uka BEICOKOMOJICKYISIPHBIX COCTMHEHUI B TEXHOJIOTHU OHOMaTepraioB
17. YuebHas npakTuka: Hay4dHO-HCCIe0BaTeNbCcKas paboTa (MoJydyeHue MepBUYHBIX HABBIKOB HAyYHO-
UCCIIEI0OBATEIBCKON PaOOTHI)
18. Ilpou3BoacTBeHHAs MTPaKTUKA: HAyYHO-HCCIIeI0BaTeNIbcKasi paboTa
19. BeimonnHeHHE, TOJITOTOBKA K MPOLIEAYPE 3AIIUTHI U 3aIUTa BBITYCKHOW KBATH()UKAITMOHHON paOOTHI
20. [lenoBoi HHOCTPAHHBIN S3BIK
21. Hay4unast myOnuIucTuKa
Bxomsamux B OOII nmo HampaBienuto noarotoBku «18.04.01 XumuuecKkasi TEXHOJIOTHA», MarucTepckas
nporpamMma  «XUMHYECKAsl  TEXHOJOIHSl _ MOJMMEPOB  MeAMKO-0MOJ0THY€eCKOr0  HA3HAYEHHS),
BBITIOJTHEHBI B BUJIE OTAEIBHBIX JOKYMEHTOB, SBISIOLIUXCS HEOTheMIeMol YacThio nanHoi OOIL.

©ooNo O

10 METOANYECKHUE MATEPHUAJIBI 11O JUCIHUIIJIMHAM, IIPAKTUKAM U I'HA

Mertoanyeckue mMarepuaibl MO AUCUUILUIMHAM, mpakTukam U I'MA (mepedeHb AMCUUIUIMH, MPAKTUK U
I'MA u3 yyeOHoOro miaHa):
IIpodeccronanbHO-OpUEHTUPOBAHHBII MHOCTPAHHBIN A3bIK
VYipasineHue npoekTaMu
Couumosnorus ¥ NCUXo0JIorus Npo(eccuoHaNbHON eI TeIbHOCTH
WNHcTpyMeHTalIbHbIE METO/IBI UCCIIEA0BAHUS B XUMUUECKON TEXHOJIOTUN
CoBpeMeHHOE TEXHOJIOTHYECKOE U annapaTypHoe opopMIIEHHE TPOLECCOB XUMHUECKOH TEXHOJIOTHH
OnTumMmu3anus XMMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB
JloTIOJIHUTENBHBIE TTIaBbl MATEMATHKU
NHupopmalinoHHbIe TEXHOJIOTUH B 00pa30BaHUM
[Tonmyyenue u3aenuii Ha OCHOBE MOJIMMEPOB MEIMKO-OMOIOTHYECKOr0 Ha3HAUEHUS
. XMMUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
. OCHOBBI TOKCHKOJIOTUH U TOKCUKOJIOTUSI OMOMaTepranoB
. [IpumeHeHue nonuMepoB MEIUKO-OMOIOrMUECKOT0 Ha3HAYEHHUS
. B3aumopelicTBie CHHTETHYECKUX MaTepHUajioB ¢ OMOJIOTMUECKUMH CUCTEMaMHU
. MeTonibl cHTE3a HUKINYECKUX OPraHUYECKUX COeAMHEHUN
. Texnomorust Ouomarepuanon
. ®u3KKa BBICOKOMOJIEKYISIPHBIX COSMHEHUI B TEXHOJIOTMH OMOMaTepralioB
. YueOHast MpaKkTHKa: HayqHO-HccleIoBaTenbckas padoTa (moryueHue epBUYHbIX HaBBIKOB HAyYHO-
HCCJIEIOBATEIbCKOM paboThI)
18. IIponsBoacTBEHHAs TPaKTHKA: HAyYHO-HCCIe0BaTeIbCckas paboTa
19. BemosHeHne, MOAT0TOBKA K MPOIEAYPe 3aIIUTHI U 3aIIMTa BBITYCKHOW KBaTH(UKAITMOHHOH paboThI
20. JlenoBoii ”HOCTpaHHBIN SI3BIK
21. Hay4dHast myOIUIMCTHKA
Bxogiamux B OOII no nampasnenuto noaroroBku «18.04.01 Xumuyeckasi TeXHOJIOIHM», MarucTepcKas
nporpaMMa  «XHMHYECKasi  TeXHOJIOTUSl _ NOJHUMEPOB _ MeIMKO-OMOJOrHYeCKOro  Ha3HAYEHHS»,

CoNoOA~WNE
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BBITIOJIHCHBI B BUJIC OTACIIbHBIX JOKYMCHTOB, SIBJIAIONINUXCS HCOT’L@V[JICMOI/I YaCThbKO JAaHHOU OOlIl.
PXTY um. JI.1. Menpeneena

. NOKYMEHT IIOJIIUCAH ITPOCTOM
SJIEKTPOHHON IO AIIUCHIO
Bnagnenen: Konvapnuykas Enena Anamonvesna
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